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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1mo XMMHHM OCHOBHOro oOmero oOpa3oBaHus (yrIyOJEHHBIN
YpOBEHb) COCTaBJIEHAa Ha OCHOBE TPeOOBaHMIl K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yuerom denepanbHOi pabodeil mporpaMMbl BOCITUTaHUS.

[Iporpamma mo XuMHM pa3padoTaHa C IEJIbI0 OKa3aHUs METOJUYECKOU
MOMOIIIM YYUTEIO B CO3/IaHUU padouell mporpaMMBbI 10 y4eOHOMY MpPEeIMETY.

[IporpamMma mo xumMuM Aa€T NpEACTaBIEHUE O LENsIX, OOLIEH CcTpaTeruu
oOy4deHHusi, BOCIHUTAHUS U Pa3BUTHS OOYyYalOIIMXCA CpPEICTBAMU Y4YEOHOIO
peaMeTa, onpenesnsieT 00s13aTeIbHOe NPEIMETHOE COJIEp)KaHUEe, €r0 CTPYKTYPY 10
pazmenam M TeMaM, pacopeleseHue 10  KjaccaM, PEKOMEHAYEMYIO
NOCJIEOBATENBHOCTh ~ M3YYEHUS XHMMHHM C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTEN oOyuvaromuxcs. B mporpaMmMe mo XUMUM — YUYMTHIBAIOTCSA
BO3MOXHOCTH y4e€OHOro MpeAMeTa B peaju3aluu TpeOOBaHUU K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEAMETHBIM pe3yJbTaTaM OOy4YeHUS U B
(OopMUPOBAaHWN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHON  J1€ATEIbHOCTH
00y4arouerocsi 1o OCBOCHUIO y4eOHOTO COAepKaHUs.

N3ydyenne xumMuum Ha  YpOBHE OCHOBHOro oOmiero o0pa3oBaHMs
OPUEHTUPOBAHO Ha OOIIEKYJIHTYPHYIO OATOTOBKY, HEOOXOAUMYIO JIJIsl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, PA3BUTHS MHTEIIEKTYaIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOy4YaloIUXCs, Ha NPOAOKEHHE OOy4YeHHs] Ha YpPOBHE CpPEIHEro
o611ero oopa3oBaHus.

3HaHME XHMHH CIYXKUT OCHOBOM [isi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpejcTaBiICHUN O MaTepPHUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJIb UrpatoT GopMUPYEMbIE XUMUEH MPEACTABICHUS O MPEBPALECHUSIX SHEPTUU U
BEIIECTB B NPUPOJE, O MyTAX pEUIeHHs TII00aNbHBIX MPOOJIEM YCTONYHMBOIO
pa3BUTHSl 4YEJIOBEYECTBA — CBIPHEBOM, HHEPreTHUUECKOM, IPOJIOBOJIBCTBEHHOM
npo0seM, MpoodIEMbI SKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenune xumumu:

CHOCOOCTBYeT  pealu3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUS U
(opMUpPOBaHUs KYJbTYphl INYHOCTH 00YYAIOIINXCS, UX 0011el U PYyHKIIMOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUpOBAHME MBIIUICHHS MU TBOPUYECKUX CIIOCOOHOCTEMN
oOydarolmuxcsi, HaBBIKOB HX CaMOCTOSTENbHOM Y4eOHON JAesTeTbHOCTH,
HKCHEPUMEHTAIbHBIX W HCCIEJI0BATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
IIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON JAESITENbHOCTH;



3HAKOMHUT CO CHENu(UKON HAayYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
NPEICTAaBIICHUI O €IUHCTBE MPHUPOIBI U YEJIOBEKA, SIBJSETCS KIIOYEBBIM 3TAroM B
(hOopMHPOBAHNHY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIONUXCS;

CrocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
o0pa3oBaHHUE O0yJArOIITHUXCSI.

JlaHHbIC HampaBlieHUS B OOYYCHHHM XHMHH OOCCICUMBAIOTCS CHCIU(PUKON
colepKaHusl TIPeIMeTa, KOTOPBIH SBISETCS IMEJarorudeckd aganTHPOBAHHBIM
OTpPaXEHUEM OTIPE/ICTICHHOTO 3Tara Pa3BUTHS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIEr0 00pa3oBaHUs OPUEHTHPOBAH
HA OCBOCHHME OOYYAIOIIMMHUCS CUCTEMbl IEPBOHAYAIBHBIX MOHSATUN XHUMHUH, OCHOB
HEOPraHMYECKOM XMMHUHU, OCHOBOIIOJAraloluX MPeACTaBICHUNA OOIIe XUMUMU U
OTJIETHHBIX 3HAYUMBIX TIOHATHA OPTaHUYECKOW XUMUH.

CtpykTypa coiepkaHus MPOTPaMMBI MO XUMHH CHOPMHPOBAHA HA OCHOBE
CUCTEMHOTO moaxoAa kK e€ m3ydenuro. CoaepikaHue CKIAJAbIBACTCS U3 CHCTEMbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHSATUN O XUMUYECKOU
peakmuu. O0e 3T CUCTEMBI OPTaHW30BaHBI MO TMPHUHITUITY TOCIEAOBATEIBHOTO
pa3BUTH 3HAHWN HA OCHOBE TECOPETHUUCCKUX MPECTABICHUIN pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISPHON TEOPUHU KaK OCHOBHI BCETO €CTECTBO3HAHMUS;

[Tepuonnueckoro 3akona J[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

YYCHHSI O CTPOCHHUH aTOMa U XUMHUYCCKOU CBSI3H;

MIPEICTABIICHUN 00 SJIEKTPOIUTUYECKON AUCCOIMAIIMH BEIIECTB B pacTBOpax;

0 XUMHUYECKON KHHETHKE U TEPMOIUHAMUKE.

B ocHOBY TeopeTHMYeCKHMX 3HAHHMM TOJIOKEHBI SMIHUPUUYECKH TOTYYCHHBIC
dakTtbl. TeopeTnyeckre 3HaHUS PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO YPOBHS
K JpyromMy W o00€CleurBalOT OOYYarIIMMCI BO3MOXKHOCTh OOBSICHATh U
IIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M OO0JIACTH TMPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coiepKaHusg MPOrPaMMbl [0  XUMHUU  MPOUCXOAUT  C
UCIOJIb30BAaHUEM 3HAHUHN U3 paHee U3YUYECHHbBIX YU€OHBIX IPEIMETOB: OKPYKAIOIIUN
MuUp, ouosiorusi, hpusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUSI, UCTOPHS.

[IporpamMma ocHOBHOrO 00mIero oOpa3oBaHHs MO XUMHUHU (YTITyOJEHHBIHI
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHeHHE (PYHIAMEHTAIBHOTO XapakTepa
oOpa3zoBanusi, crnenupuKku Y4eOHOTrO TpenMera U OOECIEUYEHHE YCIEIIHOTO
oOy4YeHHS Ha CIEIyIONIeM YpoBHE oOpazoBaHusa. B mporpamMme IO XUMHUHU
peanu3yeTcs pa3BHUBAIOIIAs W MPAKTUYECKas HAMPABICHHOCTh OOYYCHHUS XHMHH,
mupdepenunanns — oOydeHHUs,  BKIIOYAlOMIas  NpOQUIBHYI0  MOATOTOBKY
oOydJaronmuxcsi M TOCIEAYIOIIee CaMOoOolpenelieHne B BBIOOpE HaIpaBlIeHUS
00yueHus B TpOoPUILHBIX KJaccax.



YriyOonéHHoe wW3yuyeHHWE XUMHUU  CIOCOOCTBYeT  peanu3aluyd  3aaad
npodeccroHanbHON OpUEHTALMY 1 HAIIPaBJIECHO HA MPEJOCTABICHUE BO3MOXKHOCTHU
KOKJIOMY O0O0ydYaroleMycsi MpOSIBUTh CBOM HWHTEIUIEKTyaJbHbIE M TBOPYECKHUE
CIOCOOHOCTH IIPH U3yUEHUH YIeOHOTO IpeaMeTa, HeOOXOANMBIE TSI TIPOAOKEHHUS
o0pa3oBaHus U TATbHEHTIICH TPYA0BON AEATEIHHOCTH.

[Iporpamma 1o xumuu (yriayONE€HHBIA YpOBEHb) TMpeAHAa3HAUYeHA s
UCIIOJIb30BaHUsI B 00pa30BaTENIbHbIX OPraHMU3alUAX, PEATU3YIOIIUX MPOrpaMMbl
muddepeniupoBanHoro (yriayos€HHOro, MPOQPUIBLHOIO) H3YyYEHHUS OTIEIbHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHuUS.

OO6pazoBaTenbHble (PYHKIIMA XUMUU, U3ydaeMOW Ha YTIiIyOJIeHHOM YpOBHE,
peanu3ylorcs B mpoiiecce GOpMHUPOBAHUS 3HAHWNA OCHOB XMMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHHUA, OOJACTH MPAKTHUYECKOW AESTENIbHOCTU
YeJIOBEKa M OJIHOIO M3 KOMIIOHEHTOB MHMPOBOM KyJbTYphl. 3ajadya y4eOHOro
IpeIMeTa COCTOUT B (JOPMUPOBAHUYN CHCTEMBl XUMUYCCKUX 3HAHUHN — BAXKHEHIITIX
(bhakToOB, MOHATUMN, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUMN, TOCTYITHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKd, B NPHOOIICHUH K HAy4YHBIM
METO/JaM TO3HaHUS TIPM M3YYCHUM BEIIECTB W XUMHUYCCKUX PEAKIUH,
(GbopMHUPOBAHNUY U PA3BUTHUHU MO3HABATEIHLHBIX YMEHUNU U CIIOCOOOB NESATEILHOCTH
U UX TPUMEHEHWU B Yy4eOHO-TIO3HABATEIHHOM M Y4YEOHO-MCCIIENOBATEIHCKON
NeSTEIbHOCTH, OCBOCHMM TpPaBWJI 0OE30MacHOTO OOpallleHus C BEIIeCTBAMH B
MOBCEAHEBHOM JKU3HU.

[enu u3ydeHuss XUMUU OTPAKAIOT HAMPABICHHOCTh OOYUECHUS HAa pa3BUTHE U
caMOpa3BUTHE JTUYHOCTH, OPMHUPOBAHNE €€ WHTEIICKTAa U OOIIECH KYJIbTYPHI.

N3yuenne XMMUU HAIIPABJICHO Ha JOCTHKEHUE CISAYIONINX TICJICH:

dbopMHUpOBaHHWE MHTEIUIEKTyallbHO PpPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUAM KU3HU;

dbopMHUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, KaK OCHOBBI ISl MMOHUMAHUS XUMHYECKOW CTOPOHBI
SIBIICHUI OKPY>KAIOIIEro MUpPA, OCBOCHUE SI3bIKA HAYKH;

NpUOOIIEHNE OO0YydYaroluXcsi K CaMOCTOSITEIbHOM TO3HABATEIbHOU W
UCCJIEIOBATENbCKOM  JIEITEIbHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHus,
dbopMupoBaHrEe MOTHUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  oOmiel  (QyHKIIMOHANTBHOM U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIC YMCHHUH OOBSCHITH M OIICHUBATH SIBJICHUS
OKpY>KaloIlllero Mupa, UCIOJIb3ysl 3HAHUSI M OMbBIT, MOJYYEHHBbIC MPU H3YYCHUU
XUMUH, PUMEHSTh UX TPU PEIICHUH TPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NeSITEHbHOCTH;



pazBuTHe y oOOydaloluXcsl HHTEpeca K H3YYCHHIO XUMHUM U cdepam
NEeSTENbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAlMi K OCO3HAaHHOMY BBIOOPY
COOTBETCTBYIOIIETO NPOUIs U HAIPABICHHOCTHU JalbHEHNIIEero o0yueHus;

OCO3HAHME LEHHOCTH XMMHMYECKUX 3HAHWW B KWU3HU YEJIOBEKA, IOBBIIICHUE
YPOBHSI 3KOJOTHUYECKOW KYJbTYPbl, HENPHUITHUE IECUCTBUM, NPUHOCAILIMX BPEL
OKpY>Karollel Cpeie U 3I0POBBIO JIFOACH;

npuoOpeTeHre 00y4arolMMUCS ONbITa CAMOINO3HAHUS, KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINM ), HEOOXOAUMBIX JIs1 Pa3IUYHbIX BUIOB JI€ATEIbHOCTH.

Ha yrny6nénnoe nzydyenne yueOHOro mpeamera «Xumus» otBoautcs mo 102
yacoB B 8 kiiaccax (3 Jaca B Henento), Bcero 102 yaca.



COJEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHavaibHbIE XUMUYECKHE IOHATHS

Xumusi — BaxkHas 00J1aCTh €CTECTBO3HAHUSI M MPAKTUYECKOW NESITEIHbHOCTH
yenoseka. [Ipenmer xumuun. Ponb xumMuu B )ku3Hu yenoBeka. Kparkue cBenenust 00
VCTOPUH BO3HHMKHOBEHHUSI U PA3BUTUSA XUMHUHU. XHMHUs B CHUCTEME HayK. Tena u
BellecTBa. OU3NUECKUE 1 XUMUYECKUE CBOMCTBA BEIIECTB. ArperaTHbIE COCTOSIHUS
BellecTB. [loHATHE O TEOPETUUECKUX M HIMIHUPUYECKUX METOJax IMO3HAHUS B
€CTECTBCHHBIX HayKax. [IpeacTaBiieHus 0 HAYYHOM IMO3HAHUU HA SMIIUPUYECKOM
YpOBHE: HAOJIOJCHUE, U3MEPEHUE, FKCIEPUMEHT, MOJEIUPOBAHUE, BBIUUCICHHE.
[IpeacraBienus: 0 HAyYHOM MTO3HAHUU HA TEOPETUUECKOM YPOBHE: HAyUHbIE (DAKTHI,
npo0iema, TuroTe3a, TEopus, 3aKOH.

A3bIk xuMuu. CTOYHUKN XUMUYECKON HHPOpMAITUH.

[Tonatue o Merogax pabOThl ¢ XMMHUYECKUMHU BeliecTBaMu. OO0Opy10BaHUE
MIKOJIbHOW XWMHUYeCKou Jaboparopun. [IpaBmia Oe3omacHOro oOpamieHus ¢
BEIIECTBAMHU U Ja0OPaTOPHBIM 000PYAOBaHUEM.

Yucteie BemecTBa U cMecu. IIpupoaHbpie CMecCH: BO31yX, IPUPOJHBIN a3,
He(Th, MPUPOAHBIE BOJIBI, TOPHBIE MOPOABLI U MUHEPAJbI. [IOHSITHE O TOMOTEHHBIX
U TeTePOTCeHHBIX cMecsX. CiocoOw! pa3aeneHus cmeceit. OuncTka BEIecTs.

BemectBa u XuMuueckhe peakmuu. ATOMBI M MOJIEKYJIbl. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThiE M CIOKHBIE BELIECTBA.
Mertannbl 1 HemeTalbl. BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMUSL.

Xumuyeckas ¢popmyiia. BareHTHOCT aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OnpeneneHUe BaJE€HTHOCTH 3JIEMEHTOB MO
dbopmyam OMHAPHBIX COEIMHEHUN U COCTaBIECHUE POPMYJT OMHAPHBIX COSAMHEHUIN
M0 BAJICHTHOCTU 7JeMEHTOB. OTHOcUTENIbHAs aToMHas Macca. OTHOCUTENIbHAA
MOJIEKYJISIpHass Macca. MaccoBas IO XUMHYECKOTO JJIEMEHTA B COCIMHEHUU.
Haxoxnaenue mpocreiimeit (opMyIibl BEIeCTBa O MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuersl mo dopmynam
XAMUYECKUX COeAuHEeHU. MolsipHas macca CcMecu BelecTB. MoJibHas 07
XUMHUYECKOTO dJIeMEeHTa B coeauHeHuu. Haxoxaenue mnpocteiimieit (GopmMysisl
BEILIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

du3nyecKkue U XUMUYECKUE ABJICHUS. XUMUYECKasl PEAKLM U €€ IMPU3HAKH.
VYcnoBus npoTeKaHuss XUMHYECKUX peaklHil. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
ATOMHO-MoOneKysipHasg Tteopusa. KuszHb M aesrenpHocTh M.B. JlomoHOcOBa.
XUMUYECKHE ypaBHEHUS. THUIIBI XUMHUUECKUX PEaKUi (COCTUHEHUS, PA3JIOKEHUS,
3aMenieHus, oOMeHa). PacdeTsl Mo XUMHUYECKUM YPaBHEHUSIM.



OKCHNEPUMEHTAIBHOE HW3YYEHUE BEIIECTB M SBJICHHI. 3HAKOMCTBO C
XUMUYECKON TOCYJI0i, C TpaBWwiamMu paOOThl B J1a0OpaTOpuud W MpUEMaMU
oOpaitieHust ¢ 1abopatopHbIM 000pyaoBaHuEeM. M3yueHue u onvcanue Gu3n4ecKux
CBOMCTB 0OOpa3lOB HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETaJJIOB.
HaGnronenue ¢usnueckux (TUtaBieHHe BOCKa, TasHUE JIbJa, PACTHPAHUE caxapa B
CTyNKEe, KWUMEHHE M KOHJEHCAIMs BOJBI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IPOKAJIMBAaHUE MEJIHON MPOBOJIOKH, B3AMMOJIEHCTBHUE COJIbI UM MEJia C COJITHOU
KHUCJIOTOM) siBIeHU. O3HAaKOMJIEHHE ¢ 00pa3liaMy BEIIECTB KOJIUYECTBOM | MOJIb.
HaOnronenue u onucaHue MNPU3HAKOB NPOTEKaHUS XUMHUYECKHX peaKUui
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJOpHAOM Oapus,
NoJIy4eHHe U pasioxkenue rusipokcuaa meau (1) mpu HarpeBanuu, B3auMoieicTBHE
xesesa ¢ pactBopoM conu Menu (II). Mzyuenue cnoco6GoB pasneneHust cmecent (¢
OMOILBIO MarHura, bunpTpoBaHUeE, BbITIApUBaHUE, TUCTUJUISINSA,
xpomatorpadus), TpPOBEIACHHE OYMCTKH TOBapeHHOW conu. HaOmogenue wu
OMNMUCAHUE OIBITOB, WUTFOCTPUPYIOIIUX 3aKOH COXPAHEHHUS MACCHhI.

Baxueimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

[IpencraBnenus o razax. Bo3gyx — cMmech razoB. CocTaB BO31yxa. 3aKOH
ABoraapo. Momspablii  00bE€M ra3oB. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIBHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIECTBA 10
U3BECTHOM OTHOCHUTENBHOM IUIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B MpHU
XUMUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue Kuciopoga B
npupojie, pu3nveckrue 1 XUMUYECKHUE CBOMCTBA (pEaKLUU TOPEHUS U OKUCIICHHS).
IIpouecchl okucnenust B xkuBod mnpupoge. Okcuasl. [IpuMmenenue kwuciopona.
CriocoObl MoTy4YeHus: KUCI0poaa B T1a00paTOpUu M POMBbITIIEHHOCTH. [loHsTHE O
karanuzarope. KpyroBopor kwucinopoga B mnpupone. O30H — amioTponHas
Moau(uKkanus kuciaopoaa. O30HOBBIH CI0M, €ro 3HaYeHHUE ISl ’KUBBIX OPraHU3MOB.
Pazpymenue 030HOBOTO €I1011.

TernoBoit 3hdekT XUMHUYECKOW peakluuh, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U 3HAOTEpMHUUYECKUE peakuuu. TommmBo. Mcnonp30BaHue yrisi 1 METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsatue o mapHukoBoM 3pdexre.

Boaopoa — anemeHT u nipoctoe BeniecTBo. Haxoxaenue Bo1opoa B MpupoJie,
¢u3nyeckue 1 XuMUYECKHe CBOICTBA, MpUMEHEHHUE, CIOcOo0b! mosryueHus. [lonstue
0 KHCJIOTax | cojisix. Mcrnonp30BaHue BOJOPO/Ia B KAYECTBE TOILJIMBA.

Bona. ®usunueckue cBoicTtBa Bojabl. Bonma kak pactBoputenb. PacTBOpBI.
HaceplienHble ¥ HEHACBHIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
®dakTOophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPIABIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaX€HUSI KOHILIEHTPALlMU PAacTBOPOB: MaccoBasi J0Jsl PACTBOPEHHOI'O



BEILIECTBA, MOJSIpHAs KOHIIEHTpamus. Pojib pacTBOPOB B MPUPOAE U B KU3HU
YeJI0BEKA.

Xumnueckue cBoiictBa BoAbl. IloHstne 00 ocHoBaHusx. Ilomsarne 00
uHauKaTopax. KpyroBopoT BoAbl B MOpHUPOJE. 3arpsi3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ 0O4HMCTKA NPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coeaunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpasyromme. MexayHapoaHas HOMEHKJIaTypa OKCUJZIOB. TpuBHalbHbBIC
Ha3BaHUs OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XMMHUYECKHUE CBOMCTBA OKCHJIOB
(B3aMMOJEICTBHUE C BOJIOM, C KHCIOTAMH U OCHOBAHUSIMH, C JIPYTUMH OKCHUIAMH).
[Tonydyenune OKCUIOB.

[ToHsATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOIEPIKAIUIUX KUCIOTaX.
Kucnorsl. Knaccuduxanuss kucinor. MexayHapoaHass HOMEHKJIaTypa W
TpUBHAJIbHbIE HAa3BaHUSI KHUCJIOT. DU3MYECKHE MU XMMHYECKHUE CBOMCTBA KHUCIOT
(B3aMMOJEICTBHE C METAIJIaMHU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSAMH U COJISIMH).
Psan axktuBHoctm mertamioB H.H. bekeroBa. Ilomydenue kucnor. Kuciorel B
pupo/Jie, MPUMEHEHUE BAKHEUIIINX KUCTIOT.

OcHoBanns. Kmaccudukamnust OCHOBaHWU: IETOYM U HEPACTBOPUMBIC
OCHOBaHUA. MexayHapoHasi HOMEHKJIaTypa OCHOBAHUU. TpuBHaIbHBIC Ha3BAHUSA
ocHoBanuil. lllenoun, ux cBoiicTBa (B3aUMOJEHCTBUE C KUCIOTHBIMU OKCHJAMHU,
KHCJIOTaMH U COJISIMU) U CIOCOOBI MojydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEUCTBHUE C KUCIOTAMHM) U CIIOCOOBI OJTy4eHHUsI. AM(OTEPHOCTb.
[Touatue o0 amdoTrepHbIXx TUApPOKCHAAX (HA TpUMEpPE TUAPOKCUAOB IMHKA H
ATIOMUHUS): XUMAYECKUE CBOMCTBA (B3aMMOJACIHCTBHE C KUCIOTAMHU U IIEJIOYAMH)
Y TIOJIyYEHHE.

Conu  (cpemnue, KUCTbIE, OCHOBHBIE, JBOHWHBIE). MexayHapoHas
HOMEHKJIaTypa cosiel. TpuBnanbHble Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHBIE
XMMHUYECKUE CBOMCTBA Ha NTpUMeEpPE cpeaHux cose. [lomyuenue conen.

I'eneTnueckas cBSI3b MEXAY KJIacCaMU HEOPTAHUYECKUX COETUHEHHIA.

DKCIEPUMEHTAIbHOE U3YUYEHNE BEIIECTB U SBJICHUM:

KOJINYECTBEHHOE OMPEAECTICHUE COAEPKAHUS KHCI0PO/ia B BO3AYXE;

MOJIyueHue, cCoOupaHue, paclio3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPO/IA;

HAOJIIOICHUE B3aWMOJCHCTBUSL BEHIECTB C KHUCIOPOJAOM U  YCJIOBHUH
BO3HUKHOBEHUS U MPEKPAILIECHUS TOPEHHUS;

03HaKOMJICHHE ¢ 00pa3aMi OKCUIOB U OMIMCAHUE UX CBOWCTB;

MOJIydyeHUe, CcOoOMpaHue, paclo3HaBaHWE U H3YUYEHHE CBOMCTB BOAOpOJAA
(ropenue);

B3auMoOjielicTBUE Bojiopoaa ¢ okcuaoMm Meau (11);



UCCJIEIOBAHUE OCOOEHHOCTEH  PAcTBOPEHHsS BEIIECTB C  Pa3IMYHOMN
PacTBOPUMOCTHIO;

IIPUTOTOBJIICHUE PACTBOPOB C ONPEAEICHHON MacCCOBOM J10JIEH PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOM MOJIIPHOM KOHUEHTpALMEH
PacTBOPEHHOI'O BEUIECTBA;

B3aMMOJICCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIbLIUEM);

ONPENEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO HHIUKATOPOB;

UCCJIEIOBAaHNE 00pa3[0B HEOPIaHMYECKUX BEIIECTB Pa3INYHBIX KJIACCOB;

u3yueHue BzaumojierictBus okcuaa Menu (I) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHCJIOT ¢ METAJIJIAMH, PEAKIIUN HEUTpaInu3aluu;

MIOJIyYEHHE HEPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajulia
JIPYTUM U3 PacTBOpa COJIH;

B3aHMOJICMCTBUE TMIPOKCUIA IUHKA C PACTBOPAMU KHCJIOT U IIEJIOYEH;

pelIeHUe DHKCIEPUMEHTAJIbHBIX 3ada4 1o TeMe «OCHOBHBIE KJIAcChl
HEOPraHUYECKUX COEAUHEHUID.

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
yeMeHTOB /I. . MenaeneeBa

Crpoenue aromoB. XuMHUYecKasi CBs3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE
peakuuu.

[lepBble MOMBITKM KiacCU(PUKAIMKA XUMHUYECKHX 3JeMeHTOB. [lonstue o
rpynmnax (CeMencTBax) CXOAHBIX 3JEMEHTOB: IIEIOYHBIX M LIEIOYHO3EMEIbHBIX
MeTajiax, TaJoreHaX, WHEPTHHIX (OJaropo/HbIX) razax. DJIEMEHTHI, KOTOPHIC
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. OTkpsiTHE [lepuoanueckoro 3akoHa. [lepunoguyeckas
cucrema xumuueckux syemeHToB Jl. WM. Menneneea. KoporkonepuogHas u
JUIMHHOIIepuoaHas (opmbl Tabmuubl «llepuognyeckas cucteMa XHUMHYECKHX
anemeHToB [I. 1. MenneneeBa». [lepuoast u rpynnsl (A- u b-rpynmsr).

Crpoenune aromoB. CoctaB aToMHBbIX saep. M3oromsl. PaguoakTUBHOCTS.
DONEeKTPOHBL. DJEKTPOHHAs OpOUTab. DHEPreTUYECKHe YPOBHU U TOSYPOBHU
atoma: s-, p-, d-opOurtamu. ODNEKTPOHHbIE KOH(PUTYpaUUU U DSIEKTPOHHO-
rpaduyeckue ¢Gopmynbl atomMoB. Dusnueckuii CMBICT MOPSAIKOBOTO HOMEPA,
HOMEpA MEepHoJia U rpymnsl 3jeMeHTa. CTpoeHHEe 3IEKTPOHHBIX 000J0YEK aTOMOB
nepBbIX 20 xumuuyeckux 3eMeHToB Ilepuonnueckoit cucremsl J[. 1. MeHneneena:
pacrpeneneHue JJIEKTPOHOB M0 DHEPIEeTUYECKUM YPOBHSM, IOAYPOBHSM H
op6utansam. Gusnveckuii cmpica [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IpyIIiaM u nepuojam. Mismenenue
KHCJIIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMUYECKUX 3JIEMEHTOB B MEpUOAAX U



rpynmnax. XapakTepUCTHUKAa XUMHUYECKOIO 3JIEMEHTa II0 €ro IOJOXEHHIO B
[lepuomnueckon cucreme . 1. Menneneena.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenaeneeB — ydeHsld H
IpaKJaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX DJEMEHTOB. XUMHUYECKasl CBS3b.
Bunbl xuMuyeckoi cBsi3U: KOBaJICHTHAS MOJIIPHAs CBSA3b, KOBAJIGHTHAS HEMOJIIpHAs
CBA3b, MOHHAS CBsA3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOM M MOHHOW CBSI3U.
DNEeKTPOHHBIE U CTPYKTYpHBIE POpMyIIbl BemecTB. KaTHOHBI U aHHOHBI.

Kpucrannnueckue n amopHble BeniecTBa. THUITBI KpUCTAIITNYECKUX PEIIETOK:
VMOHHAasA, aTOMHAasl, MOJICKYJISIpDHAS M UX XapaKTEPUCTUKH.

Crenenb okucnenus. OnpeeneHrue CTENeHe OKUCICHUS aTOMOB B OMHAPHBIX
coeMHEHHUSIX.  OKHUCIHMTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipormeccsl
OKHUCJIEHUS M BOCCTaHOBJIEHMs. OKuciuTenu M BoccTaHOBUTENH. CocTaBieHue
YPaBHEHUI MPOCTBHIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI U PACCTAaHOBKA
B HUX KO3((UIUEHTOB METO0M 3JIEKTPOHHOIO OanaHca.

DKCnepUMEHTAIbHOE N3YUYEHUE BEUIECTB U SIBJICHUM:

03HaKOMJIEHHE C 00pa3liaMi METAJIIOB U HEMETAJJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ IpU IOMOIIA PUCYHKOB, MOJEJEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX POPMYII;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPHl  OKUCIUTENIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKEHUS], COSTUHEHU ).

Me:xnpeamMeTHble CBA3H

Peanuzanus MeXNpeaMETHBIX CBA3€H NpU M3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHSTHUH, TaK U MOHATHH, IPUHATHIX B OTACIIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mre ecTeCTBEHHO-HAYYHbIE IOHATHS: sIBI€HHUE (TIpoLecc), HAy4YHbIH (axT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CUHTE3, KiIacCu(UKalMs, NEPUOAUYHOCTD,
HaOJII0IeHUE, SIKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb.

®duszuka: SBIEHUA NPUPONbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
(du3nueckue BEIUYMHBI, EJAMHMIBI H3MEPEHHs, O00bEM, Macca, arperaTtHble
COCTOSIHHE BELIECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIa, CTPOECHUE
ra3oB, XUIKOCTEH M TBEPIBIX (KPUCTALIMYECKUX) TEJ, BJIEKTPUUYECKUN 3apsi,
KOJIMYECTBO TEILIOTHI.

buonorusi: 6uocdepa, porocunTes, mpoieccbl 0OMEHA BEILIECTB.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TOPOJIbI, TTOJIE3HBIE
MCKOIIa€MbIE, TOIIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKUE TEXHOJIOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MaTEPHUAIbI.






TUIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSI [TIPOTPAMMBI 10 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHUS (YTJIYBJIEHHbIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbI OCHOBHOI'O OOILETO
o0pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCITUTATEIBHON JAESITEIIBHOCTH 00pa30BaTEIbHOM OpraHu3alii B COOTBETCTBHH C
TPAAUIIMOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSMH, NPUHSATHIMA B OOILECTBE MpaBWJIaMH M HOpPMaMu TMOBEACHUS U
CIIOCOOCTBYIOT TIpoOllecCaM CaMOMNO3HAHUS, CaMOPa3BUTUA M COLMAIU3alUU
00yJarommxcs.

JIngyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
paclIMpeHue OnbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) IaTPHOTHYECKOT0 BOCIIUTAHUS:

MPOSIBJIEHUE IIEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACIIEIMI0, TOHUMaHNE 3HAUCHUSI XUMUUYECKON HAyKH
U TEXHOJIOTUM B )KM3HU COBPEMEHHOTO OOIIECTBA, B pa3BUTUHM SKOHOMUKHU Poccuu
U CBOETO PETHUOHA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUE O COLMAJIbHBIX HOPMax W MPaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUICKTUBE, TMPOSBICHHE KOMMYHUKATHUBHOW KYJBTYpPhl B
pa3HOOOpa3HOW COBMECTHOM ACSATEILHOCTH;

CTpPEMJICHHE K B3aMMOTIOHMMAHHIO ¥ B3aUMOIIOMOIIM B MPOIEcce YIYeOHOU U
BHEY4YEOHOM JESATEIBHOCTH;

TOTOBHOCTh OILICHMBATh CBOE IMOBEJICHHE U TOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJEICTBUMN
MOCTYTKOB;

3) popMuUpOBaAHUS IEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKW U HEOOXOIUMBIC IS
MOHUMAHHUS CYIIIHOCTH HAYYHOU KapTHUHBI MUPA;

OCO3HAHME IIEHHOCTH HAYYHOI'O MO3HAHMUS ISl Pa3BUTHUSL KaXJOT0 YeIoBEKa
U TPOU3BOJUTENBHBIX CHJI OOIECTBA B II€JIOM, POJIM U MECTa HAYKU «XUMHS» B
CHUCTEME HAay4HbIX IPEACTABICHUM O 3aKOHOMEPHOCTSAX Ppa3BUTHUS TPUPOIBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJAHON U TEXHOJIOTUYECKOU CPEAOM;

MO3HABaTEJIbHAsI MOTHBALUSI M MHTEpPEC K OOYUYEHHIO, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHI0O M CaMOOOpa30BaHUIO, K MCCIEI0BATEIHCKON



NESTENHbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHUS W YPOBHS JAbHEUIIErO
o0yueHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JIOPOBBIA 00pa3 >KM3HU, OCO3HAHHWE TOCIEJCTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTYAIIUSX;

5) Tpy10BOro BOCIMTAHMS:

dbopMHUpoBaHrE IEHHOCTHOTO OTHOIICHHUS K TPYIOBOM IEATEIHHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKa M K MCCIIEIOBATEIBCKON JAESITEIIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTRE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHEH, B TOM YHCIIE K
npodeccusiMm HaydHOU c(epbl, OCO3HAHNE BO3MOKHOCTH CaMOpEAIN3allid B 3TOU
coepe;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

0CO3HaHHE HEOOXOAUMOCTH OTHOIICHUS K IPUPOJIe KaK UCTOUYHUKY KMU3HU Ha
3emMJie, OCHOBE €€ CyLIECTBOBAHUS,

MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYPhI: TNPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKpY>Karollel Cpe/ibl; 0CO3HAHUE TJI00ATLHOT0 XapaKTepa dKOJIOTHYECKUX PolieM
U MyTel X PEIIeHHUs; CTIOCOOHOCTh MPUMEHSTh 3HAHMUSI, TOJTy4aeMble PU U3YUECHUU
XUMUH, JJISI PEHICHUs 3ajlay, CBSI3aHHBIX C OKPYXAIOIIeH Ccpeaoil; akTUBHOE
HENIPUATHE JEUCTBUN, TPUHOCSIINX BPEd OKPYXKAIOLIEH CPEeAe; OCO3HAHUE CBOEU
pOJIM KakK TpaXKJaHWHA U TOTPEOUTENs] B YCIOBHUSAX B3aUMOCBSA3U IMPUPOHOM,
TEXHOJIOTUYECKON U COLUAIBHOM Cpel; TOTOBHOCTh K YYaCTUIO B IPAKTUYECKOU
NEATEeIbHOCTH SKOJIOTUYECKON HAMPABICHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yibTaThl 00YyYaromMXCs, OCBOMBIIMX MpPOrpamMmy IO
XUMHH OCHOBHOT'O O0IIET0 00pa30BaHusl, BKIOYAIOT:

YCBOEHUE MEXIUCHUIUTMHAPHBIX (MEXMPEIMETHBIX) MOHITHH, OTpasKaroIINX
MaTepUaIbHOE €IWHCTBO MHpa U TMpOIECC MO3HaHUA (BEIIECTBO, CBOKMCTBO,
JHEprusi, SBJICHUE, HAay4YHbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJI0IeHIEe, U3MEPEHUE, UCCIIeI0BAaHUE, SKCIIEPUMEHT U APYyTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YUEOHBIMU JEHCTBUSMHU (TIO3HABATEJIbHBIMH,
KOMMYHUKATHUBHBIMHM,  PEryJSTUBHBIMH),  BaXHBIMM Il  TOBBILIEHUS
3((PEKTUBHOCTH OCBOEHHUSI COJAEpkKaHUS Y4EOHOro mpeameTa, (POPMHUPOBAHUS



KOMIIETEHIIMHA, @  TaKKe  IPOEKTHO-UCCIIEOBATEIBCKON  ACATEIbHOCTU
oOyJaromuxcs B Kypce XUMUH;

CIOCOOHOCTh MX HCIOJIb30BaTh B YYEOHOM, MO3HABATEIBHON M COLMAIBLHON
IIPaKTUKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBU:

YMEHUSL HCIOJIb30BATh NPHUEMBbI JIOTMUECKOTO MBIIIJIEHUSI TPU OCBOEHUU
3HAHUMU: PACKPBIBATh CMBICII XUMHYECKUX MOHATHH (BBIACISITh UX CYIICCTBCHHBIC
MPU3HAKU, YCTAHABIMBATH B3AaUMOCBS3b C IPYTHMMU MOHATHUIMU); aHAIU3UPOBATD,
CpaBHUBATh, 0000mIaTh, BHIOMPATh OCHOBAHHS IS KiIacCU(UKAIUU U
CUCTEMATHU3AIMN XUMUYECKUX BEIIECTB M XMMHUUYECKHX PEaKIUi; yCTaHABINBATh
NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKTy 00bEKTaMH U3YUYEHUSI; CTPOUTH JIOTUUECKUE
paccyxaeHus (MHAYKTUBHbBIC, IETYKTUBHBIE, [0 aHAJIOTUH); MIpeJjlaraTh KpUTEPUU
Y BBISIBJISITH OOIIHE 3aKOHOMEPHOCTH M MPOTHBOPEYUS B U3yIaEMBIX MPOIECCaX U
SIBJICHUSIX; TIPOBOJUTH BBIBOJBI M 3aKIIOUCHHS; YMEHUS MPUMEHATH B IPOIIECCE
MO3HAHUA NOHATHS (TIPEIMETHBIE U METAPEIMETHBIE ), CAMBOJIMUECKHE (3HAKOBBIE)
MOJIEJIH, UCTI0JIb3yEMbIE B XUMHH, MPEOOPa30BbIBaTh MOJCIbHBIC IPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUHN yUeOHBIX 3a/1a4; C YIETOM 3TUX MOJIETHHBIX
MPENCTAaBICHUM  XapaKTepu30BaTh H3ydyaeMble XHMHUYECKHE BeIlIecTBa U
XUMUYECKHE PEaKIIUH.

ba3oBble wucciaegoBareJbcKue ACUCTBUS (METOAbI HAYYHOIO IO3HAHUSA
BEIECTB M SIBJICHUI):

YMEHUSI TMPUMEHSATh METOJIbl HAYYHOTO TO3HAHUWS BEIECTB W SIBICHWU Ha
SMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOM IO3HABAaTEIbHONW U
MPOEKTHO-UCCIIEIOBATEILCKOM e TEILHOCTH;

YMEHHUSI KCIOJB30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIILHO CTABUTh BOTIPOCHI; aHAJTU3UPOBAThH (PAKThI, BHISBISATH
u (QopmynupoBaTh MmpoOiieMy, ONMPENeNsATh IeJib W 3a7add, COOTBETCTBYIOIIWE
pelIeHuto MpoOIeMbl; IpeaiaraTh OMUCATENbHYIO WU O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBJISITh €€ IMPOBEPKY; YMEHHS MPOBOJUTH HU3MEPEHUS] HEOOXOIUMBIX
napaMeTpoB, BBIYUCIICHUS, MOJCIUPOBAHUE, HAONIOJEHUS U HSKCIEPUMEHTHI
(peasibHble W MBICIICHHBIE), CaMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmypoBaTh 0000IIEHNUST W BBIBOJABI MO pe3ysbTaTaM MPOBEJICHHOTO OIIBITA,
UCCJIeIOBAHMUSI, COCTABJISATh OTUET O MPOJCIaHHON padoTe;

Pab6ora ¢ undpopmanmeii:

YMEHHUSI OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MH(POpMALMKU (HAYYHO-

MOMyJIsipHAsl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUSA, CIPaBOYHBIE TOCOOUS,



pecypcsl HTepHeTa); aHanu3upoBaTh NHPOPMALUIO U KPUTUYECKU OLIEHUBATH €€
JOCTOBEPHOCTh U  HENPOTHUBOPEYUBOCTh, OTOMpaTh U  HMHTEPIPETUPOBATH
uH(pOpMaIMIO, 3HAYMMYIO AJId pelleHus y4eOHOW 3ajaud; YMEHHsS ITPUMEHSTh
pa3nuyHble METOAbl W (POPMYIMpPOBaTH 3alpochl MPU TIOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOM MJis BBINOJHEHUS Y4YEOHBIX 3a]ad; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTMM U pa3JIMYHbIE IOMCKOBBIE
CUCTEMBbI; CaMOCTOSTEIbHO BBIOMpATh ONTUMANIbBHYIO (OpMYy MpeacTaBICHUS
uHpopmauu (cxembl, Tpa@uKd, OUArpaMMbl, TaONHIbl, PUCYHKH U Jpyrue
(GopMBbI); YMEHHS HCIONb30BaTh HAYYHBIN SI3BbIK B KaueCTBE CPEICTBa PalbOTHI C
XUMHUYECKON HMH(pOpMaIeil; NpUMEHATh MEXINpeAMeTHble ((pusmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBIL, (hOpMyIibl, a0OpeBHATYpbI, HOMEHKIIATYPY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIATHOCTH.

KoMMyHHMKAaTHBHbBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBHUA:

1) ymenus oOmieHust (MMCbMEHHON M YCTHOM KOMMYHUKAIIUHN):

MPEICTaBIATh TOJYYEHHbIE PE3yJIbTaThl MO3HABATEIBHOW JESITENBHOCTU B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Mpe3eHTauuen
pEe3yIbTATOB BBIMOJIHEHHUSI XUMHUYECKOIO HSKCIEPUMEHTA (HCCIEA0BATEIbCKOM
71a060paTOPHOUN MM MPAKTUYECKON padO0ThI, y4eOHOTO MPOEKTA); B XOJe aUaiora u
(MIM) IMCKYCCUU 3a/1aBaTh BOIIPOCHI O 0OCYKIaeMOl TeMe U BBICKAa3bIBaTh UJIEH,
(bopMyIMpOBaTh CBOU MPEIIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS MPEI0KEHHON
3a/1ayu.

2) ymeHus1 yueOHOTO COTpyAHMYECTBA (FPYIIOBasi KOMMYHHUKAIUA):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTAaHU3AIIIO
COBMECTHOM paboOThI, OMPEAENsATh CBOIO POJb, PACIPEACNATh 3aJaud MEXKIY
YJI€HAMH TPYIIbI; BBIIOJHITH CBOIO YacThb pabOThl, KOOPJAWHUPOBATH CBOU
JNEUCTBUA C ACUCTBUSMHU JPYTUX WICHOB KOMAaHbI, ONPEAENATh KPUTEPHUH IIO
OILICHKE KaueCTBa BBIIIOJIHEHHOW paOOTHI; peuiaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE YydyeTa OOUIMX HHTEPECOB U COIVIACOBAHUS IO3MLIMN, y4acTBOBAaTh B
oOcyxneHnr, OOMEHe MHEHMSIMH, «MO3TOBOM IITYypMe» U Apyrux ¢dopmax
B3aUMOJIEUCTBUSL.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I PEryJIATUBHBIMHA HeﬁCTBHHMH
BKIIIOYACT pPa3zBUTHUC CaMOOpraHu3alr, CaAMOKOHTPOJIA, CaMOKOPPCKIHH, B TOM
Yquclie:



YMEHHMsI pellaTh yuyeOHble M MCCIEeI0BATENbCKUE 3a/ayd: CAMOCTOSITEIBHO
BBIOMpATh COcO0 pelieHust yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpAaTh HauOoJee MOAXOASAIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB), IIIAHUPOBATH CBOIO PabOTy MpU PEIICHUU YUeOHOU Uin
UCCIIEIOBATENIbCKOM 3a/1a4i; HA OCHOBE MOJYUYEHHBIX PE3yJIbTaTOB (POPMYIUPOBATH
0000IIIeHHsT W BBIBOJIbI, MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCOB;
aHAIM3UPOBAaTh PE3YyJbTAaThl: COOTHOCHUTH CBOM JEHCTBUSI C IJIAHUPYEMbIMU
pe3yibTaTaMu, OCYILIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH; KOPPEKTUPOBATH
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IHNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOCHMUSI MPOTrpaMMbl IO XHMHH OCHOBHOIO
o01rero oOpa3oBaHusl Ha YIJIYOJEHHOM YPOBHE MMEIOT 00Ilee ColeprKaTelbHOe
SIIPO C MPEIMETHBIMU PE3yJIbTaTaMu 0a30BOT0 YPOBHS, COIJIACOBAHBI MEXKTy COOOI,
YTO TO3BOJISICT PEATU30BBIBATh YIITYOJICHHOE M3yUeHHE KaK B paMKax OTIEITbHBIX
KJIacCOB, TaK W B paMKaxX pealu3all¥ HWHIWBUAYAJIBHBIX 00pa30BaTeIbHBIX
TPAeKTOPHUI, B TOM YHUCJIE€ UCIOJIb3Ys CETEBOE B3aMMOJICCTBUE opraHu3anuu. [1o
3aBEpIICHUU peau3alldd MPOrpaMMbl  yTIyOJIEHHOTO YPOBHS OOydYarouiuecs
CMOTYT JETAIbHEE OCBOUTH MAaTEpHUal, OBIAJIETh PACIIMPEHHBIM KPYTOM MOHSITHN
¥ METOJIOB, PEIIaTh 3a/1a4r 00JIee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHBIC pe3ynbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHMCS HAyYHBIX
3HaHUW, YMEHUN U CIIOCOOOB IEUCTBUM, crieliMpUUSCKUX JIJIs TPeAMETHON 00J1acTH
«XUMHUSD»; OCHOBbI HAyYHOI'O MBIIUIEHUS; BUABI ACATEIBHOCTU IO MOJYYEHHIO
HOBOI'O 3HAHUS, €ro WHTEpIpeTaluu, NIpeoOpa3oBaHUIO U MPUMEHEHUIO B
Pa3IMYHBIX Y4YEOHBIX W pPEATbHBIX JKU3HCHHBIX YCIOBHUSAX; OOCCIICUMBAIOT
BO3MOKHOCTh YCIICIITHOTO OOYUYEHHUS Ha CIISYIONIEM YPOBHE 00pa30BaHMs.

K koHmy oOyuenuss ¢ 8 knacce y oOydwaromerocss OyayT CPOpPMUPOBAHBI
CJIeIYIOIME MPEAMETHBIC PE3YIbTaThl U3YUCHHS XMUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pacKkpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSTHUH: aToM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, METajljl, HEMEeTaJUl, aJUIOTPOIHs, IPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, CMeCh (OJHOpPOJHAS W HEOJHOPOJHAsS), BaJEHTHOCTb,
OTHOCHUTEJIbHAA aTOMHAasi M MOJICKYJISIpHAsl Macca, KOJWYECTBO BEUIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas JOJISI XMMHUYECKOrO »JJEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH Ta30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
coytb, aM(pOTEPHBIM OKCHA, aM(pOTEPHBIM THIPOKCHI, XHUMHYECKas peaKIus,
KJaccuuKaIsa peakiuii: peakiud COCIUHEHUS, PeaKId Pa3I0KeHUs, pPeaKIuu
3aMelIeHus], peakiuu OOMEHa, PK30- W JIHAOTEPMHUECKHUE DPEaKIMH; TETUIOBOM



addexT peakiuu; AIpo aToma, SIEKTPOHHBIA CIOM aToma, aTOMHash OpOUTallb,
paguyc atoMa, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAsi CBSI3b, WOH, KaTHUOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEUIECTBa
(mpolieHTHasi KOHIIEHTpAIlUsi) B pacTBOpE, MOJSIpHAs KOHIEHTpallUsl BEUIECTBAa B
pacTtBope; BJIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHCICHUS, OKHUCIUTEId H
BOCCTAHOBUTEIIH, OKHCIICHHE U BOCCTaHOBJICHHE, OKHCIIUTEIIbHO-
BOCCTaHOBUTEJIbHBIC PEAKLIUU, METO/I AJIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3AMMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSATh
AT MOHATHS TIPU ONKCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIi COCTaBJIEHUSI (POPMYII BEIIECTB
Y YPaBHEHUM XMMHYECKUX PEAKIIHII;

OTPENENIATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHECHUSX,
CTENEeHb OKUCIICHHUS SJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAICKHOCTD
BEIIECTB K OINPECICHHOMY KJIACCy COCIMHEHUN 10 (OpMysIaM, BUIbI XUMUYECKON
CBS3U (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IOCTOSHCTBA
cocrasa, llepuomuueckoro 3axkona [[. M. Menneneesa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHA ABOTAIPO U €T0 CIEACTBUMU, NIPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHUSI, B TOM YHUCJIE DSKCIEPUMEHTAIbHBIX M TEOPETUYECKUX METOMaX
VCCIIEJOBAHUSI BEUIECTB U U3YUECHUSI XUMUUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh TMOHMMAaHUE TEPUOJIUUYECKON 3aBUCUMOCTH CBOWCTB
XUMUUYECKHUX DJIEMEHTOB OT UX MojoxxkeHus B [leproanueckoil cucreme:

OMHCHIBATh U XapaKTEPU30BaTh Tabmmunyto hopmy [leprnoamueckoii cucTeMbl
XUMUYECKUX AJIEMEHTOB: pa3iuvaTh MOHATHUS «TJIaBHAS MmoArpymnma (A-rpymnma)» u
«nobouHas noarpynna (b-rpynmna)y», «Manble mepuoab» U «00JIbIINE IEPHOIBD;

COOTHOCUTH 0003HAY€HHUsI, KOTOphle UMeloTca B Tabnuue «llepuoanueckas
cucreMa xumuueckux oanementoB Jl. M. MenaeneeBay, ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
sJ1pa, 00IIIee YHUCIIO0 PICKTPOHOB U PACIPEIECNICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSI3b TMOJOXKEHUsS dyeMeHTa B llepuoguyeckoil cucreme c
pacrpeiesieHueM JJICKTPOHOB [0 DJHEPreTUYECKUM YPOBHSIM, TMOAYPOBHSIM H
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBa,
XUMUYECKHE Peakinu (110 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TerioBoMy 3G dexTy);

XapaKkTepru30BaTh (OMUCHIBAThH) PU3MUECKHE U XUMUUYECKUE CBOMCTBA IPOCTHIX
U CJIOXKHBIX BEILECTB: KUCIOPOAA, BOJIOPOAA, BOJIbI, OOIIME XUMUYECKUE CBOMCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHHMI M COJI€H, TE€HETUYECKYIO0 CBA3b MEKIYy HUMHU,



HNOJATBEp)KJasi MpUMEpPaMU  MOJEKYJSPHBIX ypaBHEHUH  COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIIN;

OIMHCHIBATh POJIb KUCIOPOAA, BOJOPOa U BOABI B MPHUPOJIHBIX MpOLEeccax, B
KUBBIX OpraHU3MaxX, UX MPUMEHEHHE B PA3IUYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MO’KHOE HCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOIOTHIX;

OOBSICHATH W TIPOTHO3WPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
COCTaBa M CTPOCHUS, BO3MOKHOCTH TMPOTECKAHHSI XUMHUYECKUX MPEBpAIICHUN B
Pa3INYHBIX yCIOBHSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJISIPHYO MacCy CMECH, MOJIBHYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTa Mo (GopMyJsie COCTUHEHUS, HAXOIUTh
pocTeHIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PAcTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHUSAM XUMUYECKON peakiny;

IPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTEIBHON NEATEIBHOCTH — aHAINU3 U
CUHTE3, CPaBHEHHE, 0000IICHNEe, CUCTEMATH3AINIO0, KIIACCU(UKAIINIO, BBISBICHUE
PUYUHHO-CIIEICTBEHHBIX CBSI3€U — I M3YYCHUS CBOICTB BEIIECTB M XUMUIECKIX
peaxIuii, eCTeCTBEHHO-HAy4YHbIE METOJbI MO3HAHUSA — HAOJI0/IEHUE, U3MEpEHHE,
MOJICTUPOBAaHUE, SKCIEPUMEHT (pealbHbIi W MBICIEHHBIA) — JJs OCBOCHUS
y4e0HOTr0 COIep KaHuUs;

PacKpbIBaTh CYITHOCTh MPOIECCOB OKUCIICHNUS U BOCCTAHOBJICHHUS, COCTABIIATh
YpaBHEHHUsI TPOCTHIX OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEAKIHiA (METOIOM
3JIEKTPOHHOIO OaaHca);

YCTaHABIMBATh CBSI3U MEXJy pEaJbHO HaONI0JAaeMbIMH XUMHUYECKUMHU
SIBIICHUSIMU U TIPOIIECCAMM, MTPOUCXOSAIINME B MaKpO- U MUKPOMHUPE, OOBSICHSTH
IPUYUHBI MHOTO0Opa3usi BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHMSI CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB,;

coOmro1aTh paBmIa 0e30macHO paboThI B 1a00OpaTOPUH MPU UCTIOJIB30BAaHUHU
XUMHUYECKOH MOCY bl U 000PYI0BaHUs, a TAKXKE paBuUiia 00pallleHUs C BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIUSIMU BBITIOJHEHHUS J1a00paTOPHBIX OMNBITOB U
IPAKTUYECKUX paldOT MO TMOJYYEHHIO M COOMpPAaHHMIO Tra3000pa3HBIX BEUIECTB
(BOZOpOZIa M KHCIIOPO/a), MPUTOTOBICHUIO PACTBOPOB C OINPEAETICHHON MacCOBOM
JI0J7Ieil paCTBOPEHHOI'O BEILIECTBA, PEIICHUIO 3KCIEPUMEHTANbHBIX 3aj]ad M0 TeMe
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUNY;

JEMOHCTPHPOBATh  BIAJCHHE OCHOBAMH XHMHYECKOW TPaMOTHOCTH,
BKJIFOYAIOIIEH yMeHHs 0€30MacHOro oOpalieHus C BEIIeCTBAMU, UCIOJIb3yEMbIMU
B MOBCEIHEBHOMN JKM3HHU, a TaK)Ke 3HAHUE MIPAaBUJI MOBEACHUS B LIESIX cOepeKeHuUs
3JI0POBBS U OKPY>KAIOILEH CPEIbL.



K xoHmy oOydenuss ¢ 9 knacce y oOydaromerocss OyayT cGOpMHPOBaHBI
CJIeIyIOIIHE MPEAMETHBIC PE3YJIbTaThl H3YUYCHUS XUMHUH Ha YIITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMMUYECKUX MOHATHN: XUMHUUYECKUN IJIEMEHT,
aToM, MOJIEKYyJIa, HOH, KAaTHOH, aHHOH, OJJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasl peakiusi, TeraIoBoi d(PpdeKT peakiuu, MoJb, MOJISPHBIN
00bEM, pacTBOp;

3JIEKTPOJIMTBI, HEAIEKTPOIUTHI, JNEKTPOJIUTHIECKAS AUCCOUHMALS, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 COJIe, oOpaTUMble M HEOOpaTUMbIE DPEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIUH, OKUCIUTEIb, BOCCTAHOBUTEIID,
OKUCJICHME M BOCCTaHOBJIEHUE, OJICKTPOJIM3, aUIOTpONusi, aM(OTEpHOCTb,
XUMUYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/NIMUECKas), MEKMOJICKYJISIPHBIC
B3aUMOJICMCTBUSL (BOJOpOAHAs CBsA3b, CWiIbl Ban-nep-Baanbca), KOMIUIEKCHbBIE
COCIMHEHMSI, KPUCTAIUNIMYECKHE DPeIIeTKH (MPUMUTUBHAA KyOudeckasi, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAS KyOunueckas,
reKcaroHajibHasl IJIOTHOYMAKOBAaHHAs), KOPPO3Usl METAILJIOB, CIUIABBI; CKOPOCTH
XMMHUYECKON PEAKLNH, KaTAIN3, XUMUYECKOE PABHOBECUE, AIIEMEHTHI XUMUYECKOMN
TEPMOJVHAMHUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11/1K;

WJUTFOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHATh
ATU MOHATHUS IPU ONIMCAHUY BEUIECTB U UX MPEBPAILCHUI;

UCIIOIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsI COCTaBieHUsI (hOpMyJT BEIECTB
Y YPAaBHEHUW XUMUYECKUX PEAKIINM;

ONPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS XMMHYECKUX DJIEMEHTOB B
COEAMHEHHUSX PA3JIMYHOrO0 COCTaBa, MPUHAIJIEHKHOCTh BEMIECTB K ONPEIECICHHOMY
KJIacCy COeIMHEHHN 1o (opMyrnaM, BHAbl XHMHYECKOH CBS3M (KOBaJCHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKUX COCTUHEHMSX, 3aps]l HOHA MO
XUMUYECKON (hopmylie, XxapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTAHMUYECKHUX
COEAMHEHU, TUIT KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica [lepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATH €r0 MIOHUMAHUE:

OMHCHIBATh M XapaKTEPU30BaTh Tabmmunyto hopmy [leprnoamueckoii cucTeMbl
XUMUYECKUX 3JIEMEHTOB: pa3iNyaTh MOHATUS «A-rpynna» u «b-rpynmna», «maibie
NEPHUOJBI) U «OO0NBIINE IEPUOIBIY;

OOBSICHSITH CBSI3b TOJIOKEHUS dJieMeHTa B Ilepuomuueckoil cucreme c
pacupenesieHueM JJIEKTPOHOB 110 JHEPIeTUYECKMM YPOBHSIM, MOAYPOBHSIM U
OpOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPHUOIOB;

BBIJICNIATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB AJIEMEHTOB M UX
COEIMHEHUH (KUCIOTHO-OCHOBHBIX M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUOB) B Mpelesiax MajblX MEPUOJOB U TJIaBHBIX MOJATPYII C
YYETOM CTPOCHHUS UX aTOMOB;



pacKpbIBaTh CMBICT TEOPHUH AJIEKTPOJIUTHUYECKON TUCCOUMalNg, 3aKoHa ['ecca
U €ro CIEICTBUH, 3aKOHAa JECHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XMMHYECKOM peakIMu, HaMpaBICHUS CMEUIEHUS XHUMHYECKOIo
pPaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHbIX (DAKTOPOB;

KJIacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBa,
XUMUYECKHE Peakinu (10 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TerioBoMy 3(pdekTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HM3MEHEHHIO
CTEMEHEeN OKHUCJICHUSI XMUMHUYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO
KaTaJIn3aTopa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTaHUYECKUX COECAMHEHUM, MOATBEPKIAs 3TO ONUCAHUE
npuMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKHUX
pEeaKIHnii;

COCTaBIISATh YPABHEHUS: JICKTPOJUTHUECKON JTUCCOLUALINMI KUCIIOT, IIEI0UeH
U COJICH; TIOJIHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIIuii MOHHOTO 0OMEHA; PEaKInH,
NOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOW CBS3M MEXKIy BEILIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOIECCOB THUAPOJM3a COJIEM TMOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJISIPHBIX YPABHEHHU peaklHil, CYyIIHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKLUMil  MOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOTO 0ajaHca dTUX PEaKIIHil;

MpeACKa3bIBaTh XapaKTep Cpelbl B BOJHBIX PACTBOpAX COJICH;

XapaKTepU30BaTh (OMUCHIBATh) (PU3UUECKUE U XUMUUIECKIE CBONCTBA MPOCTHIX
BEIIECTB (KHUCIOPOJ, O30H, rpaduT, anmas, KpeMHuid, 6op, azor, docdop, cepa,
XJIOP, HATPUH, KaJTuid, MarHUH, KaJIbIIUN, AIIOMUHHM, KeJIe30, ME/Ib, IIUHK, cepedpo)
U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHUCJE UX BOJHBIX PAaCTBOPOB
(aMmMUak, XJI0pOBOJOPO, cepoBoopo, okcuabl yraepona (11, IV), kpemuus (1V),
azota (I, 11, III, IV, V) u docdopa (III, V), cepsr (IV, VI), ceprucras, cepHas,
azoTHas, GocdopHas, yroiibHas, KpEMHHUEBAs KUCIOTHI, OKCUIbI U TUIPOKCHUIBI
MetaiioB [A—IIA-rpynn, amromunus, meau (I1), nunka, sxenesa (11 u 110));

MOSICHATh COCTaB, OTJIEIbHBIE CIIOCOOBI MOJYYECHUS U CBOMCTBA CIIOMKHBIX
BEIIECTB (KUCIOPOCOAEPKAIINE KUCIOTHl XJIOpa, a30TUCTasi, OOpHas, yKCycCHas
KUCIIOTHI U uX coyn, Tamorenunbl kpemuus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (II1), mepmanranar kamus;

OTHUCHIBATH POJIb BAXKHEHIITUX U3YUaeMbIX BEIIECTB B IPUPOJIHBIX MpoIleccax,
BJIMSIHUE HA KUBbIC OPTraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACISX SKOHOMHKH,
MCIIOJIb30BaHUE ISl CO3JJaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTUH;

MPOBOJNTH PEAKINU, MOATBEPKIAIOIINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB, PACIIO3HABATH OMBITHBIM IYTEM COJIEPXKALIMECS B BOJHBIX PAacTBOPAX



WOHBI: XJIOpUA-, OpOMHUI-, HOIWI-, Ccylbdar-, docdar-, kapOoOHAT-, CHUIUKAT-,
cynbPuT-, CynbpuA-, HUTpaT- U HUTPUT-UOHBI, TUJPOKCUA-UOHBI, KATHOHBI
aMMOHMSI, MarHus, KajabliMs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+),
ITUHKA;

OOBSCHATHh M MPOTHO3UPOBATH CBOWCTBA BAKHEHIINX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT X COCTaBa M CTPOCHHUS, MPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
WX CBOWMCTB, BO3MOXXHOCTh MPOTEKAHMS XMMHYCCKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX Ha OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKOH KHHETHKUA U
TEPMOINHAMHUKH;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO
JIOTI0 BEIIeCTBA B pAcCTBOpPE, MOJBHYIO JIONMI0 XUMHYECKOTO JJIeMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PACTBOpPE, HAXOIUTh
pocTerITyro (popmMyITy BEmecTBa MO MAaCCOBBIM I MOJBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPaBHEHUSM XUMHUYECKUX PEAKIMl C YYETOM HEI0CTaTKa
OJIHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOJA MPOJIYKTa, 3HAYEHUS TEIIOBOTO
s dekTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOroAaTh mpaBuiia 0e30nacHoON paboThI B Ta0OPATOPUU MPHU UCIIOJIB30BAHUN
XUMUYECKOH MOCY/IbI M 000PYI0BaHMUS, a TAK)KE MPaBUiia 0OpaIeHHUs C BEIIECTBAMU
B COOTBETCTBMM C WHCTPYKUMAMH BBITIOJIHEHUSI J1a0OpaTOPHBIX OIBITOB U
NPAKTUYCCKUX pa0dOT IO TIOJYYCHHIO M COOMPAHHMIO Ta3000pa3HBIX BEIICCTB
(aMMHMaKa ¥ yTIEeKHUCIIOTO Tra3a) U PEIICHUI0 SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM
Kypca, TPEACTaBISATh PE3yNbTaThl JIKCIEPUMEHTa B  (OpPME  BBIBOJIOB,
JI0KA3aTeNbCTB, TPaPUKOB, TAOJIHUII U BBISBIISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OIEpAllMU MBICIUTEIBLHON NEATEeIbHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O00OIleHHe, CHUCTEeMATH3allMi0, BBISIBJICHWE MNPUYUHHO-
CIICICTBCHHBIX CBS3CH) MPU M3YYCHUHM CBOWCTB BEIIECTB M XUMUUYECKHUX PEAKITUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MMO3HaHUS (HAOIIOJEHUE, N3MEpPEHNE,
MOJENUPOBAHUE, FIKCTIEPUMEHT (pEAJIbHBIN 1 MBICIICHHBIN );

OpUMEHSATh  MpaBuUjia  Oe30macHOro  oOpalieHuss €  BElIeCTBaMH,
WCIIOJIb3yeMBIMH B TTOBCETHEBHOM KU3HH, IPABHJIA IOBEICHUS B IIEJISAX COCpEKEHUS
3II0POBBSl W OKPYXKAIOIICH TPHUPOAHONW CpeIbl, MOHWMATh Bpex (OMacHOCTH)
BO3JICHCTBUSI HA JKWUBBIE OPraHU3MBI OIPEJCICHHBIX BEIIECTB, MOACHITH Ha
pUMeEpPax CroCcOObl YMEHbBIIICHUS U MPEJOTBPAIEHUS UX BPEAHOTO BO3ACHCTBUS,
3HaYeHHE KUPOB, OCIKOB, YIIIEBOOB JIJIsl OPraHu3Ma YelIOBEKa;

UCIIOJIb30BaTh MOJIyYEHHbIE MPEACTABICHUS O cdepax MmpodeccHoHaTbHON
NESITETFHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTHUSIMHU, KAaK OCHOBY
Uit Ipo(ecCUOHaIbHOM OpUEHTAllMd W JJI1 OCO3HAHHOTO BBHIOOpAa XWMHUHU Kak



po(UILHOTO MpeIMeTa MPU MPOAOIKEHUU 00YUEHHUS Ha YPOBHE CPETHETO OOIIETO
00pa3oBaHuUs;

y4acTBOBaTh BO BHEYPOYHOM IMPOCKTHO-HCCIICIOBATEIBCKON ACATEIBHOCTH
XUMUYECKON M XHUMHUKO-DKOJIOTHYECKOW HAIMPaBICHHOCTH, MTPHOOPECTH OIBIT
IPOBEICHUS YUEOHBIX UCCIIEIOBAHUMA B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3AIUH,
a TaKKe opraHu3aIuil (IIEHTPOB) JOMOJHUTEIEHOTO O0PAa30BaHMS ICTCH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB D1eKTPOHHBIE
Ne HaunmeHoBaHue pa3aesioB nudposbie
pas Konrpoiasbnsie | IlpakTnyeckue (1 pp )
n/m | W TeM NPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
Paszgea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 6 2
MPaKTUYECKOU
JIESITEILHOCTH YEJI0OBEKa
BemectBa 1 xXuMuueckue
1.2 19 1
peakuuu
Hroro mo pazneny 25
Pa3nes 2. BaskHelimne npeAcTaBUTeIN HEOPraHUYECKUX BellecTB
21 Bo3znyx. [lonstue o razax. 14 | |
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KHCJIOTaX U COJISIX
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2.3 12 1 1
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OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 14 1 1
COCTMHEHUN
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Pasznea 3. Ilepuoguveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMenToB /. U. Menaeneena.
Crtpoenue aToMoB. XUMHYECKasl CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepuonunueckas cucrema
3.1 XUMHYECKUX AIIEMEHTOB /J[. 14
N. Menneneesa. Ctpoenue
aToma

XUMHYECKasa CBA3b.
OKUCIUTEIHLHO-

3.2 14 1
BOCCTAaHOBUTEJIbHbBIE
peakuuu
Hroro no pasneny 28
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJIBHOM MIPOI'PAMMOBI

8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMpoBePsSIeMOro .
0o0pa3oBaTe/IbHOW NMPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yiabTara
1 ITo teme: «IlepBoHayanbHbBIE XUMHUYECKUE TOHATUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHATHUN: aTOM, MOJIEKYyJa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEHIECTBO, CMECh
(omHOpOMHAS U HEOAHOPOHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIApHAas Macca,
1.1 MaccoBas J10Jisi XMMUYECKOT0 3JIEMEHTA B COSIMHEHHUH, MOJISIPHBINA 00BEM,
XUMHUYECKasl PeaKius, KIacCU(PUKANUS PEaKIUii: PeaKuu COCTUHCHUS,
peaKIu Pa3joKEeHUsI, PEaKIMU 3aMeIIeHUs, peakiuu OOMEHa, K30- U
SHIOTEPMHUUYECKHE PEAKIUH, TEeIIoBol d(dekT peakmuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MPOLeHTHAs KOHIIEHTPAIlHs) B pacTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKMX TOHATHH H
' MPUMEHSTH 3TH TOHATHUS TP OMHUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 UCIIONb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JJS COCTaBJIeHUS (GopMyIl
' BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN
1.4 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHUsl, 3aKoHa ABOTaApo
1.5 OTPEIETATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIaCCU(UIIMPOBATh XUMHUYECKHE peakluuu (M0 YHUCIYy U COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3 (heKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB
13 BBIUUCIISATH MAcCOBYIO JOJI0 XMMHYECKOTO »dJeMeHTa Mo ¢dopMylie
' COeIMHEHNS,
1.9 BBIYUCIIATh MACCOBYIO JIOJIO BEUIECTBA B PaCTBOpE
110 NPUMEHSATh ECTCCTBCHHOHAYYHBIC METOJIbI IO3HAHUS — HAOIIOIeHUE,
’ U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIN)
2 [To Teme: «BaxHeiine npeacTaBUTENIN HEOPTAHUYECKUX BEILIECTB
)1 pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSTHH: OKCHI, KUCIIOTA,
' OCHOBAaHUE, COJb
29 ONpeNeNsaTh MNPUHAIICKHOCTh BEIIECTB K ONPEAeIEHHOMY KJaccy
' CoeIMHEeHHH 1Mo GpopMyIam
23 KJIaCCU(UIIMPOBATH HEOPTAaHUYECKUE BEIIECTBA
2.4 XapaKTepU30BaTh (OMUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB




PAa3JIMYHBIX KJIACCOB, MOATBEPKAAA OIMMCAHUC ITPUMEPAMU MOJICKYJIAPHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOKHOCTM IIPOTCKAHHUs XUMHUYECKUX MpPEBpalICHUN B
Pa3JINYHBIX YCIOBHSX

2.6

clenoBaTh ~ MpaBWJIaM  MOJIb30BAaHUSA ~ XMMHUYECKOM  MOCyIoll U
1abopaTopHbIM O0OpYJIOBaHHMEM, a TakXKe MpaBUiIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSIMU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHX OIBITOB MO TOJyYEHHIO U COOMpaHHIO
ra3oo0pa3HbIX BeIIECTB (BOAOpPOJAa M KHCIOpOJAd), NPUTOTOBICHUIO
pacTBOPOB € OMPENETEHHON MAacCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh u MIPOBOUTH XUMHYECKHE SKCIIEPUMEHTBHITIO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KHCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, ¢peHondTanenH, METUIOPAHX U APYTHE)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMHYECKON pEaKINU

I[Io Tteme: «llepuonnuecknii 3axkoH u Ilepuommueckas cucrema
xumuyeckux oanemeHtoB J[. WM. MenaeneeBa. CTpoeHue aTOMOB.
Xumuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUN»

3.1

pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX IMOHATHH: SIpO aTroMma,
3JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTANIb, paANyC aTOMa, XUMHUYECKas
CBSI3b, MoJIsIpHAast u HEMOJISIPHAs KOBaJICHTHas CBSI3b,
3JIEKTPOOTPULIATEIIBHOCTh, HOHHASL CBS3b, MOH, KATUOH, aHUOH, CTENEHb
OKHCIICHUS

3.2

KJ'IaCCI/I(bI/II_[I/IPOBaTB XUMHNYCCKHUEC 3JICMCHTEI

33

ONKCBHIBaTh W XapakTepu3oBarh TabiamuHyro Qopmy Ilepuommueckoii
CUCTEMBl XMMHUYECKHX JJIEMEHTOB: pa3inyaThb IOHATHUSA «TJIABHAs
noarpynna (Arpymnmna)» u «mnobouynas noarpynna (brpymnma)y, «mansie» u
«OoJIBIIINEY NEPUOJIBI

34

packpeiBath cmbici [lepuonnueckoro 3akona J[.M. Mengeneesa:
ACMOHCTpHUPOBAaTL INOHHUMAHUC HGpHOI[H‘-ICCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYCCKHUX DJIECMCHTOB OT UX ITIOJIOKCHUS B Hepnozmqecxoﬁ CHUCTEMCEC

3.5

COOTHOCHUTb 0003HAUYEHUs, KOTOpbIe uMeroTcs B Tabmuue «Ilepuonnueckas
cuctemMa xumuueckux osiemeHToB JI.JMI. MenzaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMU CTPOECHMSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsi spa, oOIee YHCIO JJIEKTPOHOBHM pPACHpEAENIeHHE HX 10
3JIEKTPOHHBIM CJIOSIM)

3.6

OMPCACIIATh CTCIICHDb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

3.7

ONpeAeNsaTh BHJA XUMHUYECKOM CBA3M (KOBaJIEHTHas M HOHHAasA)B
HEOPraHUYECKUX COCAUHEHUAX




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tena u
BemecTBa. OU3NUECKUe CBOMCTBA BEMIECTB. ArpEraTHOE COCTOSTHUE BEUIECTB

1.2

[TonsTe o MeTonax MO3HaHMA B XUMUU. YucThie BemecTBa U cMecu. CrocoObl
paszaeieHus cMecen

1.3

ATOMBI ¥ MOJIEKYJIbI. XUMHYECKUE IeMEHTHI. CHMBOJIBI XUMUYECKUX IJIEMEHTOB.
[IpocTeie U ciokHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX ODJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA CcOCTaBa BenlecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi 10JIs XMMUYECKOIO JJIEMEHTA B COCJUHCHUH

1.5

KonunuecTtBo Bemectsa. Monbs. MonsipHast Macca. B3auMocBsI3b KOIMUECTBa, MacChl
U 4YKCla CTPYKTYPHBIX €AWHHMII BemiecTBa. Pacd€rel mo ¢opmyiaM XUMHUYECKUX
COE€IUHEHUN

1.6

dusnyeckue U XUMUYECKUE SIBJICHUSI. XUMHUISCKas peaKnusg u eé IIPHU3HAKH. 3aKoH
COXpaHCHHA  MACChbl  BCIICCTB. XuUMHYECKHE YpaBHCHMUL. KJ'IaCCI/I(bI/IKaI_[I/IH
XHUMHUYCCKUX peaKuHﬁ (COe,ZlI/IHeHI/IH, Pa3jI0KCHUsA, 3aMCIUICHUA, O6MeHa)

1.7

XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYIOW, C MpaBWIAMH
paboTHI B JTaOOPATOPUU U MPUEMAaMHK 0OpaIleHUs ¢ JTabOpPaTOPHBIM 000PYAOBaHHEM,
M3y4YeHHE U OMNucaHue (HU3MUECKUX CBOMCTB 00pa3l0B HEOPraHMYECKUX BEIIECTB,
HaOmoeHue (usnueckux (IUIaBlIeHWE BOCKA, TasHUE JIbJla, PACTUpAHHE caxapa B
CTYNIKe, KHUIICHHWE U KOHJCHCAIMS BOJABI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MPOKaJIMBAaHWE MEIHOW MPOBOJIOKH, B3aUMOJECUCTBUE MeJla C KUCIOTON) SIBJICHHM,
HAONIIOJICHUE W OINHCAaHUE TMPU3HAKOB TPOTCKAHUS XUMHYECKHX PpeaKIui
(pa3noxeHue caxapa, B3aHMMOJICUCTBHE CEPHOM KHCIOTBHI C XJIOpUIOM Oapwusi,
paznoxxenue rumppokcuga meau(ll) mpu HarpeBaHuuM, B3aMMOICHUCTBHE JKele3a C
pactBopoM cosin Meau(Il), m3ydenne crnocoOOB pa3iesneHus cMeceil (C TOMOIIbI0
MarHura, (QUIbTPOBaHME, BBIIAPUBaHWE, AUCTWUIALUA, Xpomarorpadus),
MPOBEJICHUE OYMCTKU TOBAPEHHOW COJM, HAOIIOJCHHE U OMHCAHHE PEe3yJIbTaTOB
MIPOBEACHUS OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS] MAaCChl, CO3/IaHHE
Mozeliei MOJIeKy (IIapOCTePHKHEBDIX )

Baxwueiime npencraBuTen HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. Coctas Bo3myxa. Kucimopos — 31eMeHT 1 IpocToe BELECTBO.
Haxosxnenue kucimopo/a B pupoje, Pu3ndeckre 1 XUMHUYECKHE CBOUCTBA (peaKIuu
ropenusi). Oxcuasl. Ilpumenenue kucnopoga. CrocoObl MONMy4eHUsT KHCIOpOJaa B
nmaboparopuy W HpoMblnuieHHOCTH. KpyroBopor kucimopoma B mpupogae. O30H —




aJJIOTPOIIHAsA MOAUDUKAIMS KUCIOpoaa

2.2

TemnoBoit A3pGeKT XUMUYSCKON pEakIiK, TEPMOXUMUYECKHE YPABHEHUS, DK30- U
SHAOTEPMUUYECKUE DPEAKIMHU. TOIUIMBO: Yrojib W METaH. 3arpsi3HEHUE BO3AyXa,
YCWJICHHE TAPHUKOBOTO 3P PeKTa, pa3pymeHne 030HOBOTO CIIOS

23

Bomopon — anmemeHT M mpocToe BemiecTBO. HaxoxkaeHue Bomopoja B HPHPOJE,
buznyecKre 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI omyueHus. Kucnotst
U COJIH

2.4

Mounsipablii 00BEM ra3oB. Pacu€Thbl 1o XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Bona kak pactBopurens. PactBopsl. Hacslennslie u
HEHACBIICHHBIE PAacTBOpbL. PacTBOpUMOCTBH BellecTB B Boxe. MaccoBas [0
BELIECTBA B pacTBOpE. XMMHUUECKHE CBOMCTBA BOibl. OcHOBaHUs. Poib pacTBOpoB B
IpUpoJie U B JKU3HU uenoBeka. KpyroBopoT BOJbl B MpHUpPOAE. 3arps3HEHUE
IPUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus neoprannueckux coenunernii. Oxenzpl. Kinaccugukarus okcuaoB:
coneoOpa3yoiue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) M HecoJeoOpa3yroIue.
Homenkiatypa okcunoB. ®Pu3nyeckue W XUMHUYECKHE CBOWCTBA OKCHJOB.
[Tony4yenue okcuaoB

2.7

OcHoBanus. Knaccudukamuss ocHOBaHMIA: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3MYECKHME U XUMHUYECKHE CBOMCTBA OCHOBAHMIA.
[TonydyeHue ocHOBaHMI

2.8

Kucnotel. Knaccudukanus xucmor. Homenkmarypa kucior. Puzudeckue W
XUMHYECKHe cBoMcTBa Kuciaor. Psan axktuBHoctH MetayuioB H.H. bexerosa.
[Tonydyenue KuCiaoT

2.9

Comu. Howmenknatypa coseil. ®dusznueckue W XHUMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coneit

2.10

I'eneTnyeckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/II;’I

2.11

XUMHUYECKUH HKCIIEPUMEHT: KaUeCTBEHHOE OIpeIeNIeHNE COJAEpKaHusl KHUCIOpOo/ia B
BO3/yXe, MOJIy4eHue, coOupaHue, pacro3HaBaHue U U3y4YeHHE CBOWCTB KUCIOPOa,
HaAOII0/IEHUE B3aMMOJICHUCTBHUS BEUIECTB C KHCIOPOJAOM M YCIOBUS BO3HUKHOBEHUS
U TpeKpaileHuss ropeHus (Mokapa), O3HAKOMIIEHHME C oOpasliaMu OKCHIIOB U
OIMHCaHWE UX CBOWCTB, MOJTY4YCHHE, COOMpaHKe, paClIO3HABAHUE U N3yYCHUE CBOWCTB
BoJopoAa (ropeHue), B3aumoaeiicTBue Boaopoaa ¢ okcuaom menu(ll) (BozmoxkHO
WCIIOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOIeHHE 00pa3lloB BEIIECTB KOJTMYECTBOM
1 wmomb, wuccrenoBaHWE OCOOCHHOCTEH pAcTBOPEHHS BEIIECTB C  PAa3IMYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHON MaccoBOM AoJjeit
pacTBOPEHHOTO BEIIECTBA, B3aWMOJACWCTBHE BOABl C MeTAJIaMU (HATpHUEM H
KaJbI[ueM) (BO3MOXKHO HCIIOJIb30BAHKE BIIEOMATEPUAIIOB), OTIPEICTICHIE PACTBOPOB
KHCIIOT ¥ IIeJ0Yel ¢ TIOMOIIbID WHIUKATOPOB, HCCIEIOBAaHUE OOpa3IioB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJICHNE W3MEHECHUS OKPACKU
WHWKATOPOB B PacTBOpaxX KUCJOT W IIEIOYCH, N3yYCHNE B3aUMOICUCTBHS OKCUIA
menu(Il) ¢ pacTBOpOM cCepHOM KHCIOTHI, KHUCIOT C METaJUIaMH, PEaKIIUM
HEHTpaIu3aluy, MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OIHOTO




MeTajuta IPYruM U3 PacTBOPaA COJIM, PEIICHHE SKCTICPUMEHTAIBHBIX 33724 M0 TeMe
«BaxkHennme KJ1acchl HEOPraHUYECKUX COEAUHECHUIN

IIepnonnueckui 3akoH u Ilepuonnueckas cuctemMa XMMUYECKUX 3i1eMeHToB J1.1.
MenpneneeBa. CtpoeHre aToMOB. XUMHUUYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU

3.1

IlepBble MOMBITKM KiIaccH(UKALUU XUMHUYECKHX 3JeMeHTOoB. IloHsTHEe O rpymmax
CXOAHBIX JJIEMEHTOB (ILLENOYHBIE M IIEIOYHO3EMEIbHBIE METAJJIbl, TaJOTEHBI,
MHEpPTHBIE Ta3bl). OJIEMEHThl, KOTOphIe O00pa3yroT aMQpOTEepHbIE OKCHIBI |
TUAPOKCH]IBI

3.2

[lepuonnueckuit 3akoH. [lepmoanueckass cucremMa xuMuyeckux snemeHToB J[.U.
MenneneeBa. KopoTtkonepuonnas u amuHHomnepuoaHas ¢opmel [lepuogudeckoit
cucrembl xumuyeckux anemeHtoB J[.M. MenneneeBa. Ilepuoasl u rpynimsl.
DU3NYECKUN CMBICI IOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3ortombl. OnekTponsl. CTpoeHue
AJICKTPOHHBIX ~ 000JIOYEK aToMOB  TeEpBbIX 20  XMMHYECKHX  JJICMEHTOB
[Tepuonnueckont cucremsl J[.M. Menneneea. XapakTepuCTUKA XHUMHUYECKOTO
3JIEMEHTA MO ero nosoxeHuto B [lepuoanyeckoii cucreme /.M. Menneneesa
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3aKOHOMEPHOCTH  M3MEHECHMs paJMyca aTOMOB XUMHYECKMX  DJIEMEHTOB,
METANINYECKMX U HEMETAJUIMYECKUX CBOWCTB IO IpyIIaM M IepuojaM. 3Ha4eHHE
Ilepuoanueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUA HayKu U npakTtuku. .M. Menzaenees — y4€Hbll U TpayKJaHUH

3.5

Xumuueckass  cBsi3b. KoBasieHTHas  (MOJsipHAsT W HEMOJISIpHAs)  CBS3b.
DIEeKTpOOTPULIATEIPHOCTh XUMHUECKUX 3JIEMEHTOB. lloOHHAas CBA3b

3.6

Crenenp oxwuciacHuS. OKHUCIUTEIHFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. Hpoueccm
OKMCJICHHS U BOCCTaHOBJICHHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIH

3.7

XUMHUUECKUH 3KCIIEPUMEHT: U3yueHHe 00pa31oB BELIECTB METAJUIOB M HEMETAJLIOB,
B3aMMOJEICTBYE TMAPOKCUIA IUHKA C pACTBOPAMU KUCJIOT U LIEJIOYEH, IPOBEACHNE
OIIBITOB, WJUTFOCTPUPYIOIIUX TPUMEPBI OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUN
(ropeHue, peakliuy pas3iokKeHUsl, COEIUHEHU)




ITPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHNS

1

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOTI0 0011ero oopaszopanusi Ha ocHoBe ®I'OC

HpeI[CTaBJ'ICHI/IC .

1.1

O TI03HABAEMOCTH SIBJICHUH MPHPOIBI, TOHHUMAaHHWE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HayKu Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeld KyJIbTypbl U IPaKTHYECKOU
NESTeIbHOCTH 4YEJIOBEKa B  YCIOBHSIX COBPEMEHHOIO  OOIIECTBa;
IIOHMMAaHHE MECTa XUMUU CPEAU IPYIMX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJAaX IO3HAHUS, B TOM YHCJIE SKCIEPUMEHTAIbHBIX H
TEOPETHUYECKUX METOIaX UCCIICIOBAHUS BEIIECTB U U3yUYCHUSI XUMUIECKUX
peakuuii; yMEHUE HCIOJb30BaTh MOJEIU ISl OOBSICHEHHUS CTPOCHUS
aTOMOB U MOJIEKYII

1.3

0 chepax mpodeccHOHANTBHON AESITeTbHOCTH, CBS3aHHBIX C XHUMHEH U
COBpPCMCHHBIMHA TEXHOJIOIUsAMU, OCHOBAaHHBIMHA Ha JOCTMXKCHUAX
XUMHUYECKOU HAyKH, 4YTO IMO3BOJIUT O6y‘IaIOIlII/IMC${ paccMaTpuBaTh XUMHIO
Kak cdepy cBoeit Oyaymiei mpodeccHoHaIbHOM NeATeIbHOCTH U CCNATh
OCO3HAHHBII BEIOOP XUMUH KaK MPOGUIBHOTO MPEeIMETa IPU TIepeXo/ie Ha
YPOBEHb CpEHEr0 00IIero 00pa3oBaHHUsI

Bianenne cucteMoil XUMUYECKUX 3HAHUN M YMEHUE NIPUMEHATh CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpask BKIIFOYAET:

2.1

BOKHEHIIINE XUMHUYECKHE TIOHATHS: XUMHUYECKHUU DJIEMEHT, aToM,
MOJIEKYJIA, BEILIECTBO, IMPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAs M
HEOJIHOPOJIHAsE CMECh, OTHOCUTEIILHBIE aTOMHAs U MOJIEKYJISIpHAsI MACCHI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, OKCHI,
KHCIIOTa, OCHOBAHHWE, COJIb (CpemHsisi), XUMHUYECKas PEaKIUs, PEaKIuu
COCIMHEHMS, PEAKIUU PpA3JI0KEHUS, PEAKIUH 3aMEUIECHUs, pPEaKIuu
obmeHa, TetuIoBor (KT peakiuu, FK30- U SHIOTEPMHUUECCKUE PEAKIIHH,
pacTBOp, MaccoBas A0JSI XUMHUECKOTO 3JIEMEHTA B COEJUHEHUH, MacCOBast
JI0JI1 U TIPOLICHTHAsl KOHUEHTpAIUs BELIECTBA B PacTBOpE, AP0 aTroma,
9JNIEKTPOHHBIA CJIOW aroma, aTroMHas oOpOuTalb, paadyc aToma,
BAJICHTHOCTD, CTETICHb OKHCIJICHUS, XUMHYECKast CBSI3b,
3JIEKTPOOTPUIIATEILHOCTD, TIOJIIPHAS W HETOJSIpHAs KOBAJEHTHAs CBSA3b,
WOHHAsl CBsI3b, METAJUIMYECKAs CBS3b, KPUCTAUIMYECKAs pemETKa
(aToMHas1, MOHHAS, METAIUIMYECKAs], MOJICKYJISIpHAs ), MOH, KATHOH, aHUOH,
3JIEKTPOJUT U HEJIEKTPOJIUT, FIEKTPOIUTAYECKAS TUCCOLMAIUS, PEAKIIUU
HOHHOTO  OOMEHa,  OKHCIIMTEJIbHO-BOCCTAHOBHUTCIIBHBIC  PEaKIIHH,
OKHUCJIUTEIb W  BOCCTAHOBUTENIb, OKHCJIEHUE M BOCCTAHOBJICHHUE,




9JICKTPOJIN3, XHMMHUYECKOE paBHOBECHE, OOpaThMble W HEOoOpaTUMBbIE
pEaKIHM, CKOPOCTh XUMUYECKOW peakiuu, karanuzarop, [IJIK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMHUHU: 3aKOH COXPAaHEHHMSI MAaccChl,
nepuoguyeckuil 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSHCTBA COCTaBa,
3aKOH ABOraapo
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TCOpHUU XUMUU: ATOMHO-MOJICKYJIApHAA TCOpHA, TCOpHUA
3JICKTpOHI/ITI/I‘-I€CKOI71 JUCCoManu

Brnanenne ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOUAKOIIECH:

3.1

YMCHHUC MPABUJIIBHO HUCIIOJIb30BATh U3YYCHHBIC BCIICCTBA U MATCPUAJIbL (B
TOM YHUCJIIC MUHCPAJIBLHBIC yII06peHI/IH, MCTAJUIBI W CIUIABbI, IMPOAYKTHI
nepepaboTKU MPUPOAHBIX HICTOYHUKOB YIJIEBOJOPOIOB (YIJIsl, IPUPOIHOIO
rasa, He()Tu) B OBITY, CEJILCKOM X0351CTBE, Ha TPOU3BOICTBE U TIOHUMAaHHUE
3HAYCHUSI KHUPOB, OCIIKOB, YIIICBOJIOB JIUIsl OpraHU3Ma YeJIOBEKa; YMEHUE
NPOTHO3MPOBATh BIIMSHUE BEIISCTB W XUMHUYECKUX IPOILIECCOB HA
OpTraHM3M YeJIOBEKa M OKPYIKAIOUIYIO MPUPOAHYIO CpPELy

32

YMCHHUEC HWHTCTPHUPOBATHE XHMHUCCKHUEC 3HAHUA CO 3HAHUAMU OPYTrux
y4eOHBIX MPEIMETOB

33

HaJIM4YKEe OMbITa paboTHl ¢ PAa3TUYHBIMU MUCTOYHMKAMHU HH(GOpMAIMH IO
XUMUM (HaydyHas W  HAy4dyHO-TIONYJSpHAs JIUTEpaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HUX
MMPEBPAIICHUAX U NPAKTUICCKOM IMPUMEHCHUN U YMCHUC UCIIOJIL30BATh et
AJI PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHBIX 3aaa4

Bragenne ocHOBaMHM MOHATHITHOTO anmapara U CUMBOJUYECKOTO SI3bIKA
XUMHH IS COCTaBlIeHUsT (POPMYT HEOPTaHUYECKUX BEIECTB, YPaBHEHHI
XUMHUYECKHUX peakiuii; ocHoBaMu xumudeckoir HomeHkIaTypsl (IUPAC u
TPUBUAIBHOM)

YMeHne OOBSCHATHh CBS3h MOJIOKEHUS djemeHTa B [lepuommyeckoit
CHUCTEME C YMCIIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX
2JIEMEHTOB (COCTaB W 3apsn sapa, OOINee YHCIO JJICKTPOHOB),
pacmpeieieHueM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM aTOMOB
NEPBBIX TPEX NMEPUOAOB, KAIHS U KaIbIUs

[IpencraBieHue 0 MEPUOTUYECKON 3aBUCUMOCTH CBOWMCTB XUMHUYECKUX
3JIEMEHTOB (paguyc aroMa, 3JIEKTPOOTPUIIATEIIBHOCT), TPOCTBIX |
CJIOKHBIX BEIIECTB OT MOJIOKEHUS 3JIEMEHTOB B Ilepronnueckoii cucreme
(B MaJIbIX MepHoAax W TIaBHBIX MOJATPYMMax) U 3JIEKTPOHHOTO CTPOCHUS
aToMa

YMenne kinaccupuiupoBaTh:

7.1

XUMHNYCCKUEC 5JICMCHTBI

7.2

HEOPTraHNYCCKUEC BECIICCTBA

7.3

XUMHYCCKUC PCAKIINHN




YMeHue onpenenrh:

8.1 BaJICHTHOCTh M CTENEHb OKHUCICHUS! XUMUYECKUX DJIEMEHTOB, 3apsiji HOHA
89 BHJ] XUMHYECKOW CBSI3M M THUI KPHUCTALIMYCCKOW CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapaxkTep cpe/ibl B BOJHBIX PACTBOpPaX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne XapakTepu30BaTh (U3NUECKHUE M XUMUYECKHE CBOMCTBA!
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, BOAOPO, rpaduT, anmas, KpeMHHIA,
9.1 azoT, Gocdop, cepa, XJI0p, HATPUH, KAITHA, MaTHUH, KAIbLIUNA, ATFOMUHUH,
JKEJE30)
CJIOXHBIX BEIIECTB, B TOM YHUCJIE MX BOJHBIX PacTBOPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCHUIbI U TUApPOKcHbl MeTaiuioB [-1IA
9 rpynn, amomunus, meau (II), uunka, sxenesa (II u II), okcuasl yraepoaa
' (IT u 1V), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI),
CepHHUCTas, cepHas, a30THCTas, a30THas, QocdopHas, yroipHas,
KpEMHHUEBAsi KUCIOTA ¥ UX COJIH)
MPOrHO3UPOBATh U XapaKTEepPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTHU
93 OT UX COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT UX
' CBOMCTB, BO3MOXXHOCTh TMPOTEKAHHS XUMUYECKUX TMPEBpAIllCHUN B
Pa3ITUYHBIX YCIOBUAX
10 YMeHue cocTaBiSATh MOJIEKYJISIPHbIE U HOHHBIE YPAaBHEHUS peaKlUid, B TOM
YHCIIe:
10.1 peaxiuii H'OHHOTO 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIONIMX XUMHUYECKAE CBOMCTBA M3YyYEHHBIX KJIACCOB (TPYIII)
' HCOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEKIAY HUMU
11 YMeHue BIYUCHIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO
' JIOJTIF0 XHMHYECKOTO 3JIEMEHTA B COSIMHCHUN
11.2 MacCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Ia30B
114 M0 YPaBHEHUAM XUMHUECKUX PEaKIUi U HAXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEaKIIUN
12 Bianenue (3HaHue OCHOB):
OCHOBHBIMHM METOJIaM{ HAay4YHOTO TO3HaHWs (HaONoJaeHue, U3MEepeHue,
121 AKCIIEPUMEHT, MOJICTUPOBAHUE) MPH H3YyUYECHUU BEIIECTB U XUMHUYECKUX
' SIBJICHUHW; yMeHUE CHOPMYIIMPOBATH MPOOIEMY H TPEJIOKHTH ITyTH &
penIeHus
122 0e30macHoi pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XUMHUECKON MOCYI0H

¥ 1a00paTOPHBIM 000PYAOBaHHEM




12.3

npaBujaMu 0€301acHOTO OOpalleHHs C BEIIECTBAMH, HUCIIOIb3YEMBIMHU B
TIOBCEHEBHOM JKHM3HM, TpPAaBHJIAMH TIOBEACHUS B IENAX COEpexKeHHUs
3II0pPOBbsI W OKpYJXKaloIIed TNPUPOJHON Cpelbl; TOHUMaHHE Bpena
(omacHOCTH) BO3JICHCTBHUS HA )KUBbIC OPraHU3MbI ONIPE/ICIIEHHBIX BEIIECTB,
Croco00B yMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS

13

Hammane MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYIICCTBIICHUSA
CICAYIOIHUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

U3yueHHe U OmNHcaHue (PU3MYECKUX CBOWCTB BELIECTB; O3HAKOMIIEHHUE C
(GU3NUIECKUMU ¥ XUMHUYECKUMH SIBICHUSMU; OTBITHI, WUTIOCTPUPYIOIIHE
IIPU3HAKHU NPOTEKAHUSA XUMUYECKUX PEaKIUI

13.2

N3YUCHUC CII0CO00B pasaCIICHUA cMmecen

13.3

NOJIyYEHHUE KUCIOPOAa U U3yUEHHUE €ro CBOMCTB; MOITy4YeHHE BOAOPOJa U
U3y4YE€HHUE €ro CBOMCTB; IMOJY4YEHHUE YTJIEKUCIIOro ra3a M H3yuyeHHUe ero
CBOICTB; MOTy4YeHHE aMMHUaKa U U3y4YE€HUE €ro CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB C  ONPENEIEHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOIO BEWIECTBA

13.5

NpUMEHEHNE MHIWKATOPOB (JJakMyca, METHWIOpamka u (eHondranenHa)
JUISL OTIpEJICJIEHUS XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT U IIeI0ueit

13.6

HCCICIOBAaHUEC U OIITMCAHUEC CBOICTB HEOPTaHNYCCKUX BCIICCTB PA3JIMIHBIX
KJIaCCOB; HM3YUYCHHC B3aI/IMO,Z[CI>'ICTBPI5[ KHUCJIOT C METaJlllaMH, OKCHAAMH
MCTAJIJIOB, PAaCTBOPUMBIMU H HEPACTBOPHUMBIMU OCHOBAHUAMH, COJIAMU,
IMNOJIY4YCHHUE HCPACTBOPUMBIX OCHOB&HHIZ; BBITCCHCHUEC OJHOI'O MCETajljla
Apyrum H13 pacTtBOpa COJIM; HCCICAOBAHUC aM(I)OTepHBIX CBOICTB
TUAPOKCUIAOB AJIFOMHUHUA U TUHKA

13.7

PEIICHUE OJOKCIIEPUMCHTAIBHBIX 3aaa4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNYCCKUX COCﬂHHGHHﬁ)); ((:‘)J'IeKTpOJ'II/ITI/I‘IeCKaH AUCCoalnus),
«Baxwneiiniie HeMETaIUIbl U UX COCOIUHCHUA, «Baxwneiinne Metamibl U
HNX COCOUHCHUI

13.8

XUMUYECKHE IKCIIEPUMEHTHI, WUTFOCTPUPYIONIHME MPU3HAKUA TPOTEKAHUS
peaKkIuii HOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIIMHU Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBI XJOPHA-, OpPOMHUI-, HOIUA-, CYyJbdart-,
docdar-, kapOboOHAT-, CHUIUKAT-AaHHOHBI, TUAPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI, MarHus, KaJbIIUs, aTFOMUHUS, Jkele3a (2+) u xkenesa (3+), meau
(2+), uuHKa

14

VYwmenue:

14.1

NpPEACTaBIATh  Pe3yJIbTaThl  AKCIEpUMEHTa B  (QOpMe  BBIBOJIOB,
JI0Ka3aTeNnbCTB, TpaUKOB W TaOMMII ¥ BBIABIATH OMIUPHUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3W MCKAY pPCaJIbLHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKUMU
ABJICHUAMHA W MPOLCCCaAMH, NPOUCXOOAINIMMHU B MAKpO- U MHUKPOMHUDPC,
OOBICHSITH MMPUYIUHBL MHOI‘OO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kox

1

IIpoBepsiemMblii 3JIeMeHT COIep:KAHUSA

HepBOHaqaﬂbHBIC XUMHWYCCKUC ITOHATHUA

1.1

Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus cMecei

1.2

ATOMBI 1 MOJICKYIJIBI. Xumudeckue 3j1eMeHThl. CHUMBOJIBI XMMHYECKHX 3JIEMEHTOB.
HpOCTLIe " CJIOKHBIC BEUICCTBA.

1.3

Xumnueckast popmyna. BajgeHTHOCTP aTOMOB XMMHMYECKHX 3JeMEHTOB. CTeneHb
OKHUCJIEHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHocuTeNnbHAsA aTOMHAs Macca.
OTtHocuTenbHAS MOJICKYJISIpHAad Macca. MaccoBas 10JIs1 XUMHYECKOrO 3JIEMEHTa B
COCAMHCHUU

1.5

KonmuyectBo BemectBa. Moabs. MomsipHass macca. ModsapHbelii 00bEM  Ta30B.
B3aumocBsI3b KOJIMYECTBa, MACChl U YHCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

®u3nyecKue U XUMUYECKHUE SIBJICHUS. XUMUUECKas peakius U e€ mpu3Haku. 3aKOH
COXpaHEHHUsI MACChI BEIECTB. XUMHUYECKUE YPABHEHUS

Ilepuoanueckuii 3akoH U Ilepuoguueckas cucrema XUMUYECKUX 3iieMeHToB J1.M.
MengeneeBa. CTpoeHue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucremMa XMMH4YecKuXx siemeHToB JI.U.
MenneneeBa. Ilepuoasl u rpynmbl. PUBHYECKUH CMBICH TMOPSAIKOBOTO HOMEpa,
HOMEPOB MEpUOa U TPYIIIbI HIEMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX saep. M3otombl. OnexTpoHbl. CTpoeHHe
JNEKTPOHHBIX  000JI04eK aTOMOB MmepBbIX 20  XMMHMYECKHUX  AJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menaeneena
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3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallusg, Kaiblus (paadyca aTOMOB, D3JIEKTPOOTPULIATEIHLHOCTH,
METaJUIMYECKUX U HEMETAJIUTMYECKUX CBOMCTB) M UX COCAMHEHUN B COOTBETCTBHUU C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteme u CTpOSHHUEM UX aTOMOB

CrpoeHue BemecTna

3.1

Xumudeckass  CBsi3b. KoBasieHTHass  (TojisipHass W HETMOJSpHAs)  CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUUYECKUX 3JIEMEHTOB. MloHHas cBs3b. MeTammyeckas
CBSI3b

3.2

Tunb! KpUCTANINYECKUX PEMIETOK (ATOMHAs, NOHHASI, METAJUINYECKas ), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKONW PEIIETKN U BUJIa XUMUYECKOMN CBS3H

Baxwueiiume MMPpEACTAaBUTCIIN HCOPraHNMYCCKUX BCIICCTB. Hemeramnel u wux
COCAMHCHUSI. Mertamisl 1 ux COCAMHCHU

4.1

Knaccupukamuss W HOMEHKJIATypa HEOPraHHMYECKHMX COCTUHECHUH: OKCHIIOB
(coneoOpa3syromue: OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoaeoOpasyromue;
OCHOBaHHI (ménoun u HEPaCTBOPUMBIE OCHOBaHU); KHCJIOT




(kucTopoacoAepKae U OeCKUCIOPOAHBIC, OJHOOCHOBHBIE M MHOTOOCHOBHEIC);
coJiel (CpeTHUX U KHUCIIBIX )

duznyeckrue U XUMHUYSCKHUE CBOMCTBA MMPOCTBIX BCHICCTB-HECMCTAJIJIOB: BOAOPOJA,

42 XJIopa, KUCIOPOa, cepsl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
Pu3nuecKre U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JTUTHUS, HATPHS,
4.3 KaJlig, MarHusi M KajiblUs, QIIOMUHUSA, >Kele3a. OIJIEKTPOXUMUYECKUU Psif
HaIpsKEHUN METaJIOB
44 ®dusznueckue M XHUMHYECKHE CBOWCTBA BOJIOPOJIHBIX COCIWHEHUM HEMETaJUIOB:
’ XJIOPOBOJIOPOJIA, CEPOBOOPOAA, AMMHAKA
dusnuecKkue U XMMUYECKUE CBOMCTBA OKcH10B HemeTaioB: cepsl (IV, VI), azota(ll,
4.5 IV, V), dochopa(Ill, V), yrmepoma(ll, 1V), xkpemuausa(IV). Ilonyderne oxcumaos
HEMETAJIJIOB
46 Xumuyeckue cBoiicTBa okcunoB: MetamoB [A-IIIA rpynn, munaka, menu(Il) u
xeneza(ll, III). [Tonyyenue okcUI0B METAIIIOB
XWMHYECKHUE CBOMCTBA OCHOBAaHMK M aM(OTEpPHBIX THAPOKCUIOB (HA MpUMEpe
4.7 TUAPOKCHIOB aTIOMUHMUS, Kere3a, uHKa). [lomydyenne ocHoBaHui M aM(pOTEPHBIX
TUAPOKCHU]IOB
OO0mue XUMUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOJIHOM,
43 CEepPHUCTOM, CEpHOU, a30THOM, (ochOpHON, KpeMHUEBOW, yrojbHOU. OcoObie
’ XMMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM U a30THOM kucioT. [lomyuenue
KHCJIOT
4.9 OO61une xuMuyecKkue cBoicTBa cpeHux coneil. [lomyuenue coneit
410 [Tonmyuenue, cobupaHue, pacrmo3HaBaHHE BOAOPOAA, KHUCIOpOJa, AaMMMaKa,
YTIEKUCIIOTO Ta3a B IabopaTopuu
411 [ToryyeHne ammuaka, CEpHOM M a30THOM KHCIOT B HpOMBINUIEHHOCTH. OOriue
' CIOCOObI TOJTYYEHUS] METAJIOB
4.12 | TI'eHeTnuecKas CBsI3b MEXJy KJIaCCaMU HEOPIaHUYECKUX COEAVNHEHUN
5 XHUMHYECKUE PEAKLIUU
Knaccudpukanus XMMHYECKUX PEAKIUU MO0 Pa3IUYHBIM IMPHU3HAKAM: MO0 YHCITY U
5.1 COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 10 TEINIOBOMY 3(p(PeKTy, 0 N3MEHEHHIO
CTEeTeHel OKUCIIEHUS XUMUYECKHUX JIEMEHTOB
59 TemnoBoit 3PPeKT XMMHUUECKON pPEeaKIui, TEPMOXUMUYECKUE ypaBHEHUS. DK30- H
' SHAOTEPMUYECKHUE peaKNH. TepMOXUMHUUECKUE YPABHEHUS
OKHMCIUTETBHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENIM W BOCCTAaHOBUTEIH.
5.3 IIponeccol OKHCJICHUS u BOCCTaHOBJICHUSI. DIIEKTPOHHBIN Oayranc
OKHCIUTEIbHOBOCCTAHOBUTEIIBHON PEaKLIUU
54 Teopust saeKTpOIUTHYECKON AucconHanui. KaTHOHBI, aHUOHBI. DJIEKTPOJIUTHI U
’ HeaIeKTpoNuThl. CUiibHBIE U clla0ble AIeKTPoIuThl. CTeneHb AUCCOIUAIU
55 Peaknmn moHHOTO OOMEHA. YCIOBHSI TPOTEKAaHUS peaKIuid HOHHOrO OOMeHa,
' IIOJIHBIE Y COKPAILLIEHHBIC HOHHBIC YPABHEHUS PEaKLIUU
6 XuMUA U OKpYy>Karomas cpeaa




BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HHM 4eJIOBEKa. besomacHoe

6.1 WCITOJIb30BAHUE BEIIECTB U XMUMUYECKHX peakiuil B 1aboparopuu u ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSAX
XVUMHYECKOE 3arpsA3HEHHE OKpY>KaroIlel cpeabl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE
MOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI ero mpeaoTBpamieHusi IIpenenbHas

6.2 nornyctumasi  koHueHtpauust BemectB (IIJJK). Ponp xumum B pemieHun
AKOJIOTUYECKHX TMpoljeM. YCuieHue mnapHUKOBOTO 3ddekTa, paspylieHue
030HOBOTO CJIOSI
[Ipumenenwue cepsl, a3ota, hocdopa, yriepoaa, KpEMHHUS U UX COCTUHEHUN B OBITY,
MEAMIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM X03siicTBe. IIprMeHeHue MmeTaisioB H

6.3 CIUIaBOB (CTajb, Yyr'yH, JIOPAJIFOMUHUNA, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH UX
coenuHeHuil. [loHATHE 0 KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3UH

6.4 [IpupogHBIe HCTOYHUKH YTIIEBOIOPOIOB (YTOJIb, IPUPOIHBINA Ta3, HE(TH), TPOTYKTHI
uX rnepepadoTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
[lepBoHayanbHble MOHATUS OO0 OPraHWYECKHX BEIIECTBAX KAaK O COEIUHEHMAX

6.5 yriaepoja (MeTaH, 3TaH, STHJIEH, alleTUIEH, STaHOJ, TJIMLEPUH, YKCYCHas! KUCIIOTa).

' [lonsTHE O OMOJIOrMYECKN BaXKHBIX BEIIECTBAX: KUPAX, O€lKax, yriaeBoJax — U UX

pOJIN B )KM3HH Y€JIOBEKa

7 Pacuérer:

7.1 o popMyamM XUMHUYECKUX COSTUHEHUN

7.2 Macchl (MaccoBOI) 10JIM pacCTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3 110 XMMUYECKHM ypaBHEHHUSAM




YYEBHO-METOIMYECKOE OBECITEYEHUE
OBPA30OBATEJIBHOI'O I[TPOLUECCA

OBA3ATEJIbHBIE YYEBEHBIE MATEPUAJIBI JI1 YUEHUKA

» Xumusi: 8-i kiacc: 6a30BBIN YPOBEHb: YUEOHUK; 5-€ U3/IaHUE, TepepadoTaHHOEe
["abpuensn O.C., Octpoymos N.T'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«3parenscTBO «IIpocBenieHne»

[Iepnoanueckas cucrema XumMuieckux anemenToB /[ .M.Menneneesa
Tabnuua pacTBOPUMOCTH

Psin akTHBHOCTH METaIIOB

METOANYECKUE MATEPUAJIbI JIA YUUTEJLA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHMs. -
Meroanueckoe-nocooue-mist-yunrens.pdf

[MNDOPOBBIE ObPA3OBATEJIBHBIE PECYPCHI 1 PECYPCHI CETU
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/
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