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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiEHa HA OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha ocHOBe denaepanbHOil paboueld mporpamMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoJaBaHus y4eOHOro nmpeamMera « XUMushy
B 00pa3zoBaTenbHBIX opranm3ausx Poccuiickoit deneparuu.

[Iporpamma 1Mo xuMuu Na€T MPECTABICHUE O MENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIMTAHMS M Pa3BUTUS OOYyYAlOLIUXCS CpPEICTBAMH Y4YEOHOIO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMeTHOE COJIep>KaHue,
MpeayCcMaTpPUBAET paclpe/ieiieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE 10
pazmenaM M TE€MaM IMpPOrPpaMMbl O XHMHUH, OIpPEEIseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHyEMYIO
MOCJIEAOBATEIBHOCTh  M3YUYEHHUS] XUMHU C Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTMKM Y4YEOHOro mpoliecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolmuxcs, ONpeaAessieT BO3MOXKHOCTH TpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TaKkKe TPeOOBaHUU K
pe3ynbTaTaMm oOy4YeHHS XUMUHU Ha YPOBHE IEJIeH N3yUYCHHs TTPEIMETa M1 OCHOBHBIX
BHJIOB Y4YEeOHO-ITO3HABATEIbHOW JCATEILHOCTH OOYYalomerocss II0 OCBOCHHIO
y4e0HOTO Co/iepKaHusl.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHHMS MUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM €IMHCTBE MHUPA, BAXXKHYIO
posib UrpatoT (QopMUpyeMble XUMHUEW MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHS [NIOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MTUIIEBOM ¥ KOJIOTHUECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuyeHnune xumunu:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dhopMupOBaHUs KYyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBIITUICHUSI U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITENIbBHOW  Y4eOHOW JIeITeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MTOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHON NESITENHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
LIETIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



crocoOCTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAy4HBIM 3HaHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHUs B OOyYEHHMUM XUMUHU OO€CIEeYMBAIOTCH CHenu(UKOM
colepKaHusl ~ yuyeOHOro  MpeaMera, KOTOPBbIA  SBISETCS  IEAarorH4ecKH
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CUCTEMBbI NMEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX [OHATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MPOrpaMMbl IO XMMHH CPOPMHUpPOBaAHA HAa OCHOBE
CUCTEMHOr0O Ioaxoaa K €€ mu3yudeHnto. CopepiaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakuuu. OOe 53TU CHUCTEMBbl CTPYKTYpPHO OPraHU30BaHbl MO MPUHLHUILY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3U;

— TMpeAcCTaBleHUN 00 JIEKTPOJIUTUYECKOW AMCCOIMAIMM BELIECTB B
pacTBopax.

TeopeTrnyeckne 3HAHMS PpPACCMATPUBAIOTCS HA OCHOBE JMIIUPHUUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSI K JPYromMy, BBITIOJNHSS (YHKIIUH OOBSCHEHHWS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOTYyYECHHS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKON COCTABIISAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMUU NPOUCXOJUT C MPHUBICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX arooluid MUY,
«buosnorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHHH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOMN
JESATENbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOH KYJBTYPBHI.
3amaua y4eOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUN — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TMOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM IIO3HAHUS TIPH MW3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHHU B Y4YEOHO-MO3HABATEIbHOM M y4eOHO-HCCIIEOBATEIbCKON
JESTENbHOCTH, OCBOEHHMU MpaBHJI O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
IMOBCEHEBHOM KU3HU.

[Ipu M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HAaYEHUE MPUOOPENH TaKHUe 1eJd, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMaTHYEeCKOe MpUOOILEeHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (POPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCIOBUM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON JEATETBbHOCTH, IMO3HAHHUS W CAaMOINO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MUMEIONIUX YHUBEPCAJIbHOE 3HAYEHUE s
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATh U OLICHUBATh SIBICHUS
OKPY>KaIOLIEro MUpa, UCHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YUYECHHUU
XUMUH, NPUMEHSITh HMX TMpPH PElIeHWH Mpo0JeM B TOBCEAHEBHOM >KU3HU W
TPYAOBOU JIEATEIBHOCTH;

— (¢opMmHupoBaHHE y OOy4YalOIIMXCAd T'YMAHHUCTHYECKUX OTHOILUEHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUM JJIs BBIPAOOTKH IKOJOTHYECKU
IeJIeCO00pa3HOro TMOBEJEHUs B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHUs CBOETO 3I0POBbs U OKPYKAIOLIEH IPUPOIHOU CPELIBL;

— pa3BUTHUE MOTHUBALUU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHMS OOIIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuiIs M HAMPaBICHHOCTH JaTbHEHIIIETo
oOy4eHusl.

OOmee 4YucinoO YacoB, OTBEACHHBIX I M3YYEHUS XHMHH Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, coctaiseT 136 yacos: B 8 kimacce — 68 yacoB (2
gaca B HeJlelto), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XuMHUM B KU3HU 4YeloBeKa. XUMHUsI B CUCTEME HayK.
Tena wm BemecrBa. Pu3NYeCKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSIHHE
BemiecTB. [loHATHe 0 MeTomax Mmo3HaHWsl B XUMHUH. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3eieHust CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HJIEMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas (opmyna. BaleHTHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOcHUTENbHAasi aTOMHas —Macca.
OTHOCUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 105 XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHUI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

@uU3NYECKNE U XUMHUUYECKHUE SBJICHUS. XUMHUUYECKasl PEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIMI (COeUHEHUS, PA3IOKEHUS, 3aMEILEHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuéMamMu 0o0palleHus ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, U3YUYCHHUE U ONHUCAHUE
(U3UYEeCKUX CBOWCTB OO0pa3IOB HEOPTaHWUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHUPAHHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCALUsI BOJbI) M XUMHMUYECKHX (FOpEHUE CBEYH, NMPOKAJIWBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOAeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pa3nokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPHAOM Oapusi, pa3jioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoACCTBHE Keje3za ¢ pacTBopoM conu meau (II),
M3yUYeHHE CIOCOOOB pa3feiieHUs] CMECE: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BBIIIApUBAaHUE, TUCTUIUISALMS, XpoMaTorpadus, mpoBeeHNE OYUCTKU MOBAPEHHON
CoNiM, HaONIOJICHWE W  ONUCAaHWE  PE3yJbTaTOB  TPOBENEHUSA  OIIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacCChl, CO3JaHUE MOJEIEH MOJEKYJ
(1IapoCTepKHEBBIX).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpoctoe
BeniecTBO. HaxoxneHue kuciopona B mpupone, (U3NYECKHE W XHUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. I[lpumenenue kucnopoma. CrocoObl



MOJIyYeHHUsST KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
Kucinopoza B mpupoje. O30H — aIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3p(GeKT XMMHUYECKOM pEeaKuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEaKIUU. TOIUIMBO: Yroib M METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpocroe BemiecTBo. HaxokaeHue Bogopoaa B
npupojae, (GU3MYECKMEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosny4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMHUECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb. PacTBOpBHI.
HacpilieHHbIE M HEHACHIIMIEHHBIE PAacTBOpPHL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji BEMIECTBA B pacTBOPE. XUMUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KU3HU 4delloBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroiue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHbIE) U
HecosieoOpazyromue. HomeHkmarypa okcuaoB. Dusnueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne oKkCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NMYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyuyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinor. Ouzndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTtu MetauioB H. H. bekerosa.
IlonydeHnue KHUCIIOT.

Conu. Homenknarypa coisieil. @U3NYECKHE U XMMHYECKUE CBOWCTBA COJICH.
[Toyuenue conen.

['eneTnueckas cBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COECIMHEHUI.

Xumuueckuil IKCnepumenm:

Ka4EeCTBEHHOE OITPEIICIICHUE COAEPKaHUs KUCIOpOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBECHHUS W
MpEeKpallleHus] TopeHust (Mmokapa), O3HAKOMJIEHHME C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHWE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOpoAa (TopeHue), B3auMoieicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEpPUATIOB), HAOIIOJIEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIENOBaHHE OCOOCHHOCTEM PpAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JIE pacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHUE BHUEOMATEpPUAIIOB),



HCCJENOBAHNE O0pa3slLoOB HEOPraHWYECKHUX BEIIECTB pa3IMYHBIX KIIACCOB,
HaAOJII0ICHNE U3MEHEHUsI OKPACKU MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yyeHue B3aumojeicTBua okcuga menu (II) ¢ pacTBopoM cepHON KHUCIOTHI,
KUCJIOT C MeTajulaMH, PEaKUWi HEUTPAIHU3aLWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO0 MeTajla APYTMM M3 PAcTBOPA COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad 10 TeMe «BaxHeWmme Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepunonnuyecknit 3akoH u llepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OxncanTeIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJACCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [lonsTHe o0
rpynmnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
rajJoreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas W JUIMHHONEPUOAHAS  (POPMBI
[Tepuoanueckoit cucrembl xumuueckux 3nemMeHToB [[. M. MenneneeBa. [leprobr
U rpynnbl. DU3NYECKUM CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB IIEpuUoJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnekrtponsl. CtpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XHMHUYECKHUX  DJIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTUKa XWMHUYECKOTO
AJIEMEHTA I10 €ro MOoJIoKEeHUIO B [lepunoanueckoi cucreme 1. . Meneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJaM.

3nauenue [lepuoguueckoro 3akona u [lepuoandeckoi cUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. JI. M. MenneneeB — yd€HBIM U
IPaKIaHWH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HENOJISIpHAs) CBA3b.
DIEeKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucieHus.  OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLIHH.
IIponecchl okncIeHnst U BOCCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METAUVIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKAa C pacTBOPAMHM KHCIOT W IIEJIOYE, NPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiyu pa3aoKeHUs, COEAUHEHNUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUHM B 8 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAy4YHBIN (PakT, rumoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MEePUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE.

®dusuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, AJIEKTPUUYECKUN 3apsill, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, STUHUIIBI
M3MEpPEHUs, KOCMOC, TIIaHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIHI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /JI.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbIUd M HX
COCMHEHUN B COOTBETCTBHUU C TIOJIOXKEHHUEM »3JIeMEHTOB B llepmognueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHWMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJjlacCaM HEOPraHWYECKUX
COEIMHEHUM, TEHETUYECKAsl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuys XuMU4eCcKUX peakiuii Mo pa3InuyHbIM Mpu3HaKam (1o YUCITy
M COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHEHHIO CTETICHEW OKUCICHUS XUMHUYECKHX JJIEMEHTOB, TI0 0OpaTUMOCTH, IO
Y4acTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOpocTH XUMHUYEeCKOW peakuuu. [loHsTHE 00 OOpaTHUMBIX H
HEOOpaTUMBIX XMUMHUYECKHX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonsatue o karanuse. [loHsTHE O XMMHUYECKOM paBHOBECUU. DAKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKlUU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKuuu. CocraBnenue ypaBHEHUM



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HUCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOI'O OalaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M IHCCOLMALIMU BEIIECTB C Pa3jIMYHBIMU BHIAMH
xuMHuueckoi cBs3u. CreneHs aucconuannu. CUiIbHbIE U Clla0ble JIEKTPOIUTHIL.

Peakunu noHHOro oOMeHa. Y ciioBusl MPOTEKaHUs Peakuil HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJell B CBeTE MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsITHE O THAPOIM3E COEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJJIOB M HEMETAUIOB (rpadura M ajMasza), CIOXKHBIX BEIIECTB
(xmopuga HaTpus), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW pEeaklnH
OT BO3ACHCTBUS pa3iIMUHBIX (PAKTOPOB, MCCIENOBAHUE DJIEKTPOINPOBOAHOCTH
pacTBOpPOB BEWIECTB, IpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEN U COJe
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIJCIEHHE Ta3a, oOpa3oBaHHE BObl), OIBITOB,
WUTIOCTPUPYIOIIUX —~ NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIUMH HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYecCKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMYECKHME CBOWCTBA Ha IIpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaMd, HEMeTaUlaMH, IeJlo4aMu). XJIOPOBOJIOPO/I.
ConsHas KucimoTa, XMMHUYECKHE CBOMCTBA, IOJIY4YECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOAOpPOZA Ha OPraHM3M 4YejoBeKa. BakHeWluume XJIOopuabl U HX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeneHu OKucieHus. CtpoeHue u (U3HYECKHe CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIJIOTPOIHbIE MOIU(DUKALIMUA KUCIOPOIa
U cepbl. XUMHUECKHE CBOWcTBa cepbl. CepoBOIOPOA, CTPOEHHUE, (PU3HUECKUEe U
XUMHYECKUE cBOMCTBA. OKCHUABI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uanueckue W XUMHYECKHME CBOMCTBa (00mIME Kak
Npe/CTaBUTeNsd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluH,
JeXKalie B OCHOBE IPOMBIIUIEHHOTO CHoco0a MONy4YeHHUs CEpHOM KHUCIOTHI.
[Ipumenenue cepHoi KucnoThel. Conu CEpHOM KUCIOTHI, KAYECTBEHHAs peaKUus Ha



cynb(dar-uon. Haxoxxnmenue cepbl U €€ COCIMHEHHMH B mpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeAbl COCNUHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAICHUS.

OOmast xapakrepucTuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpOCTPaHEHHUE B IPHUPOJE,
¢dbu3nUeckue U XuMHIecke cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUakK, €ro
(du3MYecKre 1 XUMUYECKHE CBOMCTBA, MOJydyeHne U npuMeHeHue. Conu aMMOHus,
uXx (PU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KHUCIOTa, €€ MOJydeHHe, (PU3NYECKHe U XUMHUYECKHE
cBOiicTBa (0OIIME Kak TMpEeJCTaBUTENS Kiacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMoOB). Docdop,
ajtoTponHbie Moaudukanuu (ochopa, GuMUecCKne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUECKUE CBONUCTRA,
nostyuenue. Mcnoas3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka smemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIC
MOAU(UKALIMKM, PACHPOCTPaHEHHUE B MpUpoae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B mpupojse. Okcuibl yriiepojaa, ux
bu3nYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U TPUMEHEHUE. DKOJIOTHYEeCKHUe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIJICHUS KIUMara, MapHUKOBBIN
s dekrt. YronbHas KuUcCIoTa U €€ Colid, UX (PU3NYecKue U XMMUYECKUE CBOMCTBA,
nmoJiydeHue W TnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHauaNbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHasl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, He(DTh),
MPOJIYKThl WX mepepaboTku (OEH3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH Ba)KHBIX BELIECTBAX: XKUPAX, O€IKax, yriaeBOAaX — U UX
poJii B JKM3HHU 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUH.

KpemHuuii, ero ¢usnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMenenue. CoenuHeHus: kKpeMHusi B npupojge. OOmme mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kucinore. CUIUMKaThl, UX HCIOJIb30BAHHUE B
ObITy, B MPOMBIIIUICHHOCTH. BakHeliine cTpouTenbHble MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI M HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMBITHI, OTpa)karolue (pU3nYecKkue U XUMUYECKHUE CBOWMCTBA
raJIoreHOB M WX COEAUHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeOUHEHUSMHU  (BO3MOXKHO  HCIOJB30BAaHHE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE TpoIecca OOyIIIMBaHUS caxapa MoJ JIEHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, POBEJECHUE KAUECTBEHHON PEaKIMK Ha Cyab(dat-
MOH W HaOJIOJeHHWE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiicTBaMu a3ora, (Gochopa M HUX COEAUHEHHH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB aMMHakKa, IPOBEACHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uoH ¥ U3YUYCHHE NMPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEBIO
(BO3MOKHO HCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHHE Moenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YyTIEM U
YCTPONCTBOM NPOTUBOrasza, MojydeHHue, COOMpaHue, paclio3HaBaHUE U U3Y4YEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIUi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelme HeMeTallTbl U UX COCTUHEHUS».

MeTaJiibl 1 MX COeIMHEHUS

OO0mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux diaemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaioB. MeTtainueckasl CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiuioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocOOBI TONy4YeHUs: MeTawioB. [loHATHE O KOPPO3WM METALIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY Y MPOMBIIIIICHHOCTH.

[Ilenounsie MeTaiuibl: noyioxkeHue B [lepuoauueckoil cucteMe XMMHUYECKUX
snementoB JI. M. MeHnaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKCuabl U



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe MIeNOYHBIX METAUIOB U HX
COEeIMHEHU.

IllenoyHO3eMENbHBIE METAIBI MAarHMl W KaJbLUM: IIOJIOKEHHE B
Ilepnoguueckor cucreme xumMuueckux dineMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3ndecKkne 1 XUMHUECKUE CBOWCTBA MarHus
U Kajplus. Baxuelmme coelWHEHUS KaublUs (OKCHI, THIPOKCHUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AnroMuHUN: onoxkeHue B [leprnonueckon CuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aroma, HaxoxxjaeHue B mpuponae. duszudeckue u
XUMUYECKHUE CBOMCTBA altOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XuMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoe€HHE aTOMa, HAaXOXKJAE€HUE B mpupoae. Pu3nyeckue u
XUMUYECKUe CBOMCTBA xene3a. OKcubl, ruaApokcu bl u comu xxenesa (II) u xenesa
(IIT), ux cocraB, CBOWCTBA U MOTYYEHUE.

Xumuueckuil IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3WYECKUMH
CBOMCTBaMHU, M3Y4YEHUE PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXHO UCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKEe3a B KUCIOPOJIE
(BO3MOXXHO  HCIOJNB30BAHHWE  BHUJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMii HA WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKelie3a
(IT) u xeneza (I11), meau (II), HabmroAeHUE U OMKMCaHUE MPOLIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpusl, Kalud M KaJlblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCClIeJOBaHHE aM(DOTEPHBIX CBONCTB TUAPOKCH]IA ATIOMUHHUS
Y TUIPOKCHUJA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «Bakueiue
METaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYXKAKOLIAA cpela

BemectBa u marepuanbl B IMOBCEIHEBHOM >KM3HM uenoBeka. besomacHoe
HCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObITy. IlepBas momoris npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpefenbHas T0mycTUMast
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb XxumMun B perieHun 3K0JI0THUECKUX
npoO0iaem.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepHualbl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUHM B 9 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJI1 OTJAEIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TMOHSATHUS: HAy4YHBIM (DaKT, rUmoTe3a, 3aKOH,
TEeOpUsl, aHalu3, CHHTE3, KJIacCUPUKaLUs, MEePUOJIUYHOCTb, HAOJIIOEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s dekT, TEXHONOTHS, MaTEPHUAIIbI.

duznka: marepus, aTtoM, OdJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH],
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJICKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYTIPOBOJTHUKH, JTUAJCKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KPUCTAIITUYECKAS
peméTKka, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, CAMHHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
ya00peHust, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaIbl, TOpPHBIE TOPOJIHI,
M0JIE3HBIEC MCKOIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs XUMHUU B €IMHCTBE y4eOHOU H
BOCHUTATEIILHOMN JAESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJIaMd M HOPMaMHU TMOBEJEHUS M CIHOCOOCTBYIOT IIpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN 00yYarOIIUXCS.

JIugyHOCTHBIE ~ pe3yibTaThl  OTpaXalOT  TOTOBHOCTb  OOyYaromuxcs
PYKOBOJCTBOBATbCSI CUCTEMOW TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMHA W
paclIMpEHUE OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOU WHGOpMAIMEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOW,  TBOPYECKOM M JAPYrHMX  BHJAX
JEATEbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW AESTEIBLHOCTH MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM YUYEOHOW NESITeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHHE W TNOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC NJii OOBSCHEHHMS HAOII0JaeMBIX IPOIICCCOB W SIBJICHUH,
MO3HABATENIHHOM, MH(OPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPON, JOCTYMHBIMU TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW U  HCCIENOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHsS OOy4YeHHUS B
JlaJbHEUIIIEM

4) popMupoOBaHMS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuia O€30MacHOCTH TIpU  OOpallieHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM KU3HH;

5) TpyA0BOr0 BOCIIUTAHMS

MHTEPEC K MPAKTUUECKOMY U3yUYeHHUI0 TIpodeccuii 1 TpyJa pa3aIuyHoro poja,
YBOKECHHE K TPYAy M pe3yjbTaTaM TPYJIOBOH JEATETbHOCTH, B TOM 4YHCJIE Ha
OCHOBE MPUMEHEHHS TPEJAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBHIOOP
WHJUBUyJIbHOW TPAGKTOPUU MPOAOHKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIenHoN npodeccuoHanbHON IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH I€JeCO00pa3HOE OTHOIICHHE K TMPHUPOJE KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, TOHUMAaHHE LIEHHOCTU 3JJ0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢buznyecKkoMy M TCHUXHYECKOMY 3/I0pPOBbIO, OCO3HaHHE IIEHHOCTH COOJIOICHMUS
npaBuI 0€30IMIaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMHU, A TAK)KE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble TIPU U3YYEHUU XUMUHM, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHOU CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMHUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe wmeTanmpeaMETHBIX pE3yJbTAaTOB BBIJICISIOT 3HAUYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



Hay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIE), KOTOpbIe 0OOecrneuynBalOT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjoruueckue 1elicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBHIBATH CMBICI XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMM), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIlui,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, I€IYKTUBHbIE, 10 AHAJIIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TIpoIlecCe€ TO3HAHMWS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOIb3YEMbIE B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEeMEHTa), XUMHudeckas (opmyla U ypaBHEHHE
XUMUYECKOW peakluu — MpU PElIeHUH Y4eOHO-TI03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKITUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble uccienoBareibckue JeCTBUS:

YMEHHE HCIIOIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B KAau€CTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyeCTBE OCHOBBI i (DOPMUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMNbITa M0 ITUIAHUPOBAHUIO, OPraHU3AMU M MPOBEIACHUIO
VYCHHYECKNX JKCIIEPUMEHTOB, yMEHHE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsibTar, POpMYyIUpPOBATH 00OOIIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIATh OTYET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHUE BBIOHMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEJICTABICHUS, MTOTYyUYaeMYyI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEUUBYIO U
HEJO0CTOBEPHYIO MHGOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a7a4 OMpeNeIEHHOTO THITA, MPUOOPETEHHE OIbITa B
o0nacTd HUCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENBLHO BHIOMPATh ONTUMAIBHYIO (pOopMy MpeAcTaBieHus] HHPOpMaALUU U
WLTIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOKHBIMU CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

yMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACSATENbHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa Ha COCTOSIHME OKPYXAIOIIeH MPHPOIHOM
Cpelibl.

KoMMyHukaTHBHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) TIO
CYHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYIUPOBATH CBOU  NPEIJIOKCHHS
OTHOCHUTEIHFHO BHITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

YMEHHUSI ~ OPEJCTaBISITh  TOJY4YEHHBbIE  pEe3yJbTaThl  IO3HABATEIbHOM
JESTENbHOCTY B YCTHBIX W THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pe3yNbTAaTOB BBHIMOTHEHUS XMMUYECKOTO JKCIEpHMEHTa (J1abopaTOPHOTO OIBITA,
1a00paTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, Y4EOHOTO MIPOEKTA);

yMEHHUsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHOM M MCCIENOBATENIbCKOM  JEATENbHOCTH  MpU  PEIICHUH
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uuuid (00Cyx aeHusl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUH, ONpelIelIeHHe KpPUTEpUeB IO OLIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUA:

YMEHHE CaMOCTOSATEIbHO OMPEICNATh IENH EATEIbHOCTH, IJIAaHHUPOBATh,
OCYIIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesATebHOCTh, BBIOMpaTh Hanbosee d3PeKTUBHBIE CIIOCOOBI pPelIeHUsT YUeOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJSTh WIU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TNPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1eJIH, yMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPeIjlaraéMble B YCIOBUH 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepanbHON padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUH, crenuduyYeckue JUId NPEeJIMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH IO  TOJYYEHHI0 HOBOTO 3HAHUSA, €ro HMHTEPHpETAInH,
peoOpa30BaHUI0 U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUIX.

K xoHily oOydenus B 8 kj1acce rnpeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHCIICHUS, XUMHUYECKasi pPeaKius, KiacCu(UKaius peakiuil: peaxiuu
COCIMHEHUS, PEAKIMU PAa3JI0KEHUs, PEAKIMU 3aMEIICHUs, PEeaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM 2(PPEKT peakiuu,
SIpO aToMa, JJIEKTPOHHBINM CJIOW aToma, aTOMHasi OpOWTalb, PAaAUYC
aTOMa, XMMHYECKasl CBS3b, MOJIIPHAS M HEMOJSAPHAs KOBAJIEHTHAsS CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSITUN U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUY BELIECTB U X MPEBPAIICHUI;

e HCIMOJBH30BaTh XHUMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJCHHS (HOpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHHMS  DBJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUW IO
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M MOHHAasA) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIch Ilepuomnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrapo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMM4HYO Qopmy Ilepuomnyeckoit
CUCTEMBbl XMMHUYECKUX DJJIEMEHTOB: pa3iau4aTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», mansie u
OOJIbIlIME TEPHOJbI, COOTHOCUTh OOO3HAUEHHS, KOTOPhIE HMEIOTCA B
tabmuie «llepumomnueckas cucTtemMa XuMHYeckux siaemeHToB [J[. U
MeHneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio dJIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJICMEHTHI, HEOPTraHWYCCKHE BEIIECTBA,
XUMHUYECKUE DPEAKIUU (TI0 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEII[ECTB, 10 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, TOJTBEPXKAasl ONMUCAHUE MMPUMEpPaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIIEHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W MOJSPHYKO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEILHON JACATEIHPHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3alluio, KiacCU(UKamuio,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pPEaKIHi, €CTECTBCHHO-HAYYHBIC METOIbI
MO3HAHUSI — HAOJIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCICPUMEHT
(peasibHBI U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  MOCYIoON
7a00paTOpHBIM  O00OpYJOBaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMU 10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIeCcTB (BOJOpOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM I0JIEW PaCTBOPEHHOTO BEILECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTarenH, METUIOPAHXK U IPYTHe).

K xon1y oOydenus B 9 kj1acce npeIMETHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCA YMEHU:

pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAs] JUCCOLMALMS, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIC PEAKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIMUTEIb,  BOCCTAHOBUTEIb, OKHCICHHME W  BOCCTAHOBJICHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHAsl, MOHHAS,
METAJIMYECKAsl), KPUCTAJUIMYECKAs] PpEHIETKAa, KOPPO3Us METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEAKIMH, NPEACIbHO JIOMyCTUMAas
koHueHntpanus [TJIK Bemniectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHH U
MIPUMEHATH 3TU MOHITHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUN;
HCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (HOPMYII
BEILIECTB U YPABHEHUIN XMMUUECKUX PEAKIINIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOUWHEHUW 1o ¢dopMyrnaMm, BHII XUMHUYECKOU
CcBs3u (KOBaJICHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHWYECKHUX COCAUHEHHH, THUIl KPUCTATIMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBath cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
TabnuuHyo (opmy llepuoandeckoit CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB:
pasIuuaTh IOHATHS «rJaBHas moarpymma (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», manple U OONbIIME TEPUOABI, COOTHOCHUTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOINee YHCIO DJJIEKTPOHOB U
pacripesieliecHue HMX 1O D3JEeKTPOHHBIM CJIOSM), OOBACHATH OOIIUe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M WX COEAUHECHUHN B
npeenax MaJIbIX MEPUOJIOB U TIaBHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTBI, HCOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHUIO CTEMEHEW OKUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W crenupUIecKue XUMHUYECKHUe
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAsi OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX YW HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

COCTaBJISITh YPABHEHUSI DJICKTPOJIMTUYECKON JHUCCOIMALIMU  KHUCJOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIui, TMOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/Iy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKITUH
MTOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca dTHX PEaKIInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHSI XUMHUYECKUX IMPEBpAIICHU B PpPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBWja  IOJIb30BAHUS  XMMHUYECKOM  MMOCYyAOM U
nabopaTopHBIM  00OpYyIOBaHMEM, a TakKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  pEaKlUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapObonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUIA-HUOHBI,
KaTHOHBI aMMOHUS ¥ HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JAESTENIbHOCTH — aHaAJIU3
M CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMaTU3AINIO, BbBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandyecTBO 9acoB
Ne HaunMenoBanue pa3iesioB u DJIeKTpOHHBIe (HU(POBHIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmmoreka [{OK
' MPAKTUYECKOU JIESITEIHbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
BemecTBa 1 xXuMuuyeckue bu6nuorexa [JOK
1.2 15 1
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paspnen 2. BaxkHeilune npeacTaBuTe

HECOPraHU4Y€CKHUX BEIIECCTB

21 Bosnyx. Kucnopoa. [lonsatue 6 bubnuoreka [IOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. I[lonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Torstue 06 5 1 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bu6mmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 1emeHToB /I. U. MengeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIC PeaKuu




[Tepuonnuecknii 3aK0H U

31 [lepuoauueckas cucrema 7 but6mmoreka [{OK
XUMHYECKHUX deMeHTOB JI. U. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aTroma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIHHBIC PEAKIHI
Hroro o pasyeny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudpoBble)
Ne i/m P KonTpoabHbl IIpakTH4eckue op
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
e padoThl padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XMMHU4eCKHe PeaKINU
11 [ToBTOpeHue u yrnyOneHue 3HaHUH 5 1 bubnuorexa [IOK
. OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAS TUCCOLIAAIINS. 2 | 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuorexa [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [JOK
' PYHIHL- £-€p https://m.edsoo.ru/7f41a636
COEIUHEHMSI
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hpochop u ux 7 1 bubmorexa OK
’ PYTHIBL: ’ P https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO0mast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [OK
' . py ) POl https://m.edsoo.ru/7f41a636
KPEMHMI U UX COEIMHEHUS




Uroro no pazneny

25

Pa3ngena 3. Mera/uIbl M MX cCOeIMHEHUSA

. bubnuorexa [JOK
3.1 Obme CROHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiinme MeTaisl 1 UX COETUHEHUSA 16 hitns://m_edsoo.rw/Tf4 12636
Hroro no pazaeny 20
Paznen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 bubnmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KosanuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoxka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypcsbl

) [Tpenmer xumuu. Ponb XuMuu B xKU3HU 1 bubnuoreka LIOK
yesioBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c

2 [TonaTre 0 MeToAaX MO3HAHUS B XUMUHU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpUU U MPUEMBI ! bubnmoreka [JOK
oOpareHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTele BemecTBa 1 cMecH. CrIocoObl 1 bubmuoreka [JOK
paszeleHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2

5 «Pasnenenue cmecelt (Ha mpuMepe 1 bubmorexa HOK

! . prMED https://m.edsoo.ru/ff0d28c8
OUYNCTKHU ITOBAPEHHOM COJIH)»
bubmuoreka [{OK
6 A 1
TOMPLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE FJIEMEHThI. 3HAKU 1 bu6moreka [IOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CrnoXHBIE BELIECTBA 1 bubmmorexa [JOK

P H https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 monmoreka

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 X eckas (o a. BanenTtHoc
HMHHECKa QOpMY! JICHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKHX AJIEMEHTOB
1 OtHocHTeNIbHAsl aTOMHAs Macca. bubmuoreka [JOK
OTHocuTeNnbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYSCKOT0 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHEHUH https://m.edsoo.ru/ff0d350¢c
13 Konuuectro BemiecTBa. MoJib. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NUECKUE U XUMUYCCKHE SBIICHUS. bubmuorexa [{OK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [IOK
XUMUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
Breraucnenns komudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUECKUX bubmotera [IOK
= . yp https://m.edsoo.ru/ff0d5708
peakimii
Krnaccudukanus XHMHYECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs bubmotera [JOK
g P ’ https://m.edsoo.ru/ff0d3134
3aMeleHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIKIoneaAucT. O600IIeHHE 1 bubmmorera [JOK
H AT, Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIvs 3HAaHUM
20 Konrponsnas padora Nel mo teme bubnnorexa [JOK
«BelllecTBa 1 XUMHUUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cMmech razos. CoctaB bubnuorexa [IOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢




IMPOCTOC BCUICCTBO. O30H

dusnyeckre U XMUMHYECKUE CBOMCTBA

bubnnoreka IIOK

22
KHCIIOPOJA (PEaKIluu OKMCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcuaax
Crioco0sl MoJTy4eHus: KUCI0po/ia B
23 1ab0paTopur ¥ MPOMBIIUICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoii 3¢ ekt XuMUIecKoi
24 peaKkinH, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsizHeHUE BO3/1yXa, CIOCOOBI €T0 bubmmorexa [JOK
p Ay, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «[lonyuyenne u coOupanue KHCIOpoia bubnmorexa [JOK
y N p poad, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE ero CBOMCTB»
7 Bonopon — sneMeHT u nipoctoe bubnuoreka [IOK
BeniecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKkre 1 XUMUYSCKUE CBOMCTBA bubmuoreka [{OK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 IT
OITHE O KHCIOTax 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl OJTy4eHHs BOJIOPO/Ia B bubnmoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTrueckas padorta Ne 4 o reme
Bbu6mmorexa [JOK
31 «[Tomyuenue u cobupanue Bogopo/a,

W3yYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MousipHbIl 00BEM Ta30B. 3aKOH

bubmnoreka IIOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0béMa, KOJIUIECTBA
33 BEIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WU 00BEMY
Brrunciaenus 006M0OB ra3oB I10
34 ABHCHUIO pPEeaKIIMH Ha OCHOBE 3aKOHA bubmotera [JOK
b .. peattt o https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHHI Ta30B
duznvecKre 1 XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonarue 06 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbieHHbie
37 1 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubmorexa HOK
. PACTBOPHL. https://m.edsoo.ru/fF0d5b40
JIOJISI BEIIECTBA B PacCTBOpE
[TpakTrueckas padota Ne 5 o reme
13 «IIpuroroBseHue pacTBOpOB ¢ bubnmoreka [JOK
onpeaenEéHHON MacCOBOM 10Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
19 Kontponbhas pabota Ne2 o teme bubnuoreka LIOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuBI: COCTaB, KiIacCU(UKAIINS, bu6nmoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenne 1 XuMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHMsI: COCTaB, KJIacCU(UKALINA, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lomyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmnoreka 1IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITomyyenne u XMMHYECKUE CBOMCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
46 CHOCOéBII) I10JI q)eHI/ISI XHMHquKHe bubmorexa LHOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Pemenne
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIHEHMID)
43 I'eneTnueckas CBA3b MEXAY KiIacCaMu bubnnorexa [JOK
HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IcHNEe U CHCTeMaTHU3alls 3HAHUI
B H https://m.edso0.ru/00ad9cb2
Kontponbhas padora Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKHUX bubmmorexa [TOK
o p https://m.edsoo.ru/00ad9¢la
COeIMHEHHI
[TepBbie mOMBITKH KITacCUpUKAIIIT
51 XHMHYECKHUX 3JIeMEHTOB. IloHsaTHE O bubnmorexa [OK
’ https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ileproamueckas cucreMa XUMHIESCKUX bubmorexa LOK
pHOZ https://m.edsoo.ru/00ada52c¢
anemenToB /I. 1. MenpaeneeBa
Bbu6mmorexa [JOK
53 Ilepuonpl, rpynmnsl, HOATPYIIIIEL

https://m.edsoo.ru/00ada52¢




CTpOGHI/Ie aromoB. CocTaB aTOMHBIX

bubmnoreka IIOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0YeK
55 aTOMOB 3J1eMeHTOB [lepnonnueckoi bubmmorexa LIOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl J[. . Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JICMEHTA TI0 €T0 TOJIOKCHHIO B bubmuoreka [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa s
pa3BUTHUA HAYKU U npakTuku. J. 1. bubnuoreka LIOK
57 -
MenneneeB — y4€HBIN, TEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHbIit ypok. O6001IeHNE U
58 CI/ICTEMaTI/BZ pI/ISI 3HaHUH / bubmmorexa [JOK
. . https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas npoepouHas pabota
Kontponbhas padora Ne4 o teme
59 «Crtpoenne atoMa. XUMHUUYECKAas! CBA3bY bubmmorexa [JOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIIEKTPOOTPULIATEIBHOCTh ATOMOB bubmuorexa [JOK
XAMHUYECKUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumudeckas CBs3b bubmmorexa [JOK
https://m.edsoo.ru/00adac34
2 KoBanieHTHas nonsipHast XuMu4yeckas bubnuotexa [IOK
CBsI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMH4YECKas bubnuotexa [IOK
CBsI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuoreka [{OK




https://m.edsoo.ru/00adae28

65 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC | bubnuorexa [IOK
peaxkuuu https://m.edsoo0.ru/00adb076
bu6mmoreka [IOK
1
66 OKHCIIUTEIIN U BOCCTAHOBUTEIN hitps://m_ edsoo r/00adb076
PesepBuElil ypok. O0001IIEHE U
67 CI/ICTEM&TI/IS: pm 3HaHI/II;IH 10 TEME 1 bubmorexa LOK
I https://m.edso0.1ru/00ad9cb2
«Ctpoenue atoMa. XuUMHUYECKas CBSA3bY»
68 PesepBHblit ypok. O6006111eHNE 1 | bubnuoreka LIOK
cUCcTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosan4yectBo 4yacos DJIEKTPOHHBIE
JlaTa

Ne undgposbie

Tema ypoka KonrTpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE

padoThI padoThI !
pecypchl

IIeproanueckuil 3aK0H.

) [Iepnoanueckas cucrema 1 bubnuoreka LIOK
XUMHYECKHUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHUX JJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIAaTypa 1 bubnuoreka [JOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper XumMHuaeckou CBSI3U U THITBI | bu6moreka [IOK
KPUCTALTNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel mo teme

5 «IloBTOpeHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccudukanus xumMuaeckux 1 bu6mmoreka [JOK
pEeaKUuUii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOU

7 eakuu. IIoHsITHE O TOMOI€HHEIX U 1 Bubmorexa OK
p ’ https://m.edsoo.ru/00adbe9a
TFeTEePOreHHBIX PeaKLUIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.

p bu6mmnoreka [JOK

8 @DakTOphl, BIUAIOIINE HA CKOPOCTh 1

XHUMHYECKOU PCAKIMHU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYICCKOI'O paBHOBCCHUA

OKuCIUTEIHFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 nccormanuy. CHiIbHBIE U ci1a0ble bubnnorexa [IOK
A HHALHH. https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 HMonnrle ypaBHEHUS peakIuil bubnnorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUII B CBETE IPEACTABICHUN bubnnorexa [IOK
vaI https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUYECKON AUCCOIUAIIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIEHUNA 00 bubnmorexa [IOK
et . https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON JUCCOLIMAIIII
14 Tlousarue o rmaponuse cojei bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perienue DKCIIEpUMEHTAILHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3a7auy
KonTtponbHas padora Ne2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIIHAIN bubmorexa LOK
™ A HHAATHA. https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUU B PACTBOPAX)
OO6mias xapakTepuCTHKA TajJOTE€HOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CoiisiHasi KUCIIOTA, bubmuoreka [IOK




XMMHUYECKHEe CBOICTBA, MOJIyUYeHNE,
pUMEHEHHUe

https://m.edsoo.ru/00ade104

[Ipaktugeckas padora Ne 2 o Teme

20 «ITomydeHne constHOM KUCIOTHI bubmmorexa LIOK
y N N ’ https://m.edsoo.ru/00ade348
H3y4YeHHUE €€ CBOMCTBY
Brruucnenust no ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [JOK
DEAKHIH, g https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO01mas XxapakTepuCcTUKA SJIEMEHTOB bubnmnoreka [JOK
VIA-rpyrmribt https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTU(DUKALIAN CEPHIL.
7 Haxoxnenue cepsl 1 €€ coeMHEHU N bu6mmoreka [JOK
B IIpUpOJEe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10p0oJ1, CTPOEHUE, bubnuoreka [IOK
du3nueckue U XMMUYEeCKHEe CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTa,
25 ¢duznyeckue 1 XMUMHUYECKHE CBONCTBA bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 MOJTYYCHUS] CEPHOU KHUCIIOTHI. bubnmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIllel cpeibl COeAMHEHUSIMU
cepol
7 Brrancienne MaccoBoit 1071 BEIXOAa bubmuoreka [JOK
MPOAYKTa peak i https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprCcTUKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynmsl. A30T, pacnpocTpaHeHHe
B TIpUpO/Ie, GU3HIECKUE U
XMMHYECKHE CBONCTBA

https://m.edsoo.ru/00adeeab

AmMMmuak, ero pusndeckue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> oY https://m.eds00.ru/00adf004
pUMEHEHHUE
[IpakTuueckas padora Ne 3 o Teme
30 «ITonmydyenne aMmmuaka, u3yueHue ero bubmmorexa LHOK
. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIoTa, €€ hu3nueckue u bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJNEN
AMMOHHS B KQUeCTBE MUHEPATHHBIX

32 nobOpennii. XuMHYeCKoe bubnnorexa [IOK
yAOOP ' . https://m.eds0o0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILEH CpeIbl
COEIMHEHUSIMU a30Ta
docdhop. Oxeun bocdopa (V) u

33 q)ocg)o pHaH Kch((l))Ta (b(bI/II)BI/I(HGZKI/Ie U bubnmorexa LOK

p N https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOMCTBA, MOIyYEeHHE
Hcnonp3oBanue pocharos B

14 Ka4yeCTBE MUHEPAJIbHBIX y100pEHUH. bubnnorexa [JOK
3arpsi3HeHUE IPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu z e g)mnlzlecg)/le 1 XUMUYECKHE bubnmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcuapl yriaepojaa, ux Gusndeckue u bubmuorexa [JOK

XUMHUYECKHUE CBOVICTBA.

https://m.edsoo.ru/00adfebe




DKoyorn4YecKue mpoOIeMBbl,
CBsI3aHHBIC ¢ oKcuaoM yrieposa (IV)

37 YronpHas KUCI0Ta U €€ COIU bubmorera [TOK
https://m.eds00.1ru/00ae006¢
[TpaxTrueckas pabota Ne 4 o reme

13 "[TomydyeHue yriieKucioro rasa. bubnuotexa [IOK
KauectBennas peakiusi Ha KapOoHAT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHavanbHBIE TOHATHS 00
39 OpTraHNYECKUX BEIIECTBAX KaK O bubmmorexa LOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTepoia
40 Kpemunii u ero coequHeHNS bubnmorexa [TOK
p https://m.edsoo.ru/00ac080a
[Tpaktrueckast pabota Ne 5. Pemienne

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [IOK
«Baxneite HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHUS
KonTponbnas padota Ne3 no teme

42 «Baxneimne HeMeTaIIbl U UX bubmorera [IOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHUS
OO01as xapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBSI3b U Bbu6mmorexa [JOK
METAJUTNYECKAs] KPUCTAJUTNIECKAs https://m.edsoo.ru/00ae103e
peumérka. Pu3nvYecKre CBOKMCTBA
METaJIJIOB

44 XHUMHYECKHE CBOMCTBA METAJIOB. bubmnoreka IIOK

DIIEKTPOXUMHUYECKUHN Psif

https://m.edsoo.ru/00ael 156




HaHpH)KeHI/Iﬁ MCTAJIJIOB

O61mue cnocoObl MOTy4YeHUS
MeTaiuioB. CrutaBel. Beruuciienus mo

45 ABHCHMSIM XMMHYECKHX PEaKIIIH bubmorexa [JOK
yp PCEaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MpUMecH
bu6mmoreka [JOK
46 11
OIUITHE O KOPPOSHI METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[enourpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUIPOKCUIBI HATPUS U bubnuorexa [JOK
Kaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENbHBIE METAIBI — bu6mmoreka [{OK
KaJIbIIMHA 1 MardHui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeMHESHNUS KaIbIIH bubmorera [TOK
A H https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U cCUCTEMAaTH3 Al
3HAHUI
JKEcTKOoCTh BOMBI U CIIOCOORI €€ bu6nmoreka [JOK
52
YCTPaHEHUS https://m.edsoo.ru/00ac 1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "YKECTKOCTh BOJBI 1 METOABI €& bubmmorexa [JOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [JOK
54 AmomuHui
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka LIOK
55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK




https://m.edsoo.ru/00ae1d86

OKcuapl, THIPOKCHIBI U COJIU KeEJe3a

bu6mmoreka [JOK

> (IT) m »xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 060611U1eHI/1e M CHUCTEMaTH3aIIH
3HAHUI
[Ipaktuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnunoreka [JOK
«Baxueimme MeTaIbl ¥ UX https://m.edsoo.ru/00ae3de8
COCTMHECHUSD
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3
60 pEeareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COJIEPKUT IpUMECH. Brruncinenus https://m.edsoo.ru/00ae1750
MaCCOBOM 1071 BBIXOJa MPOIYKTA
peakiuu
61 O06o0011eHre U crucTeMaTu3aus
3HAHUI
KontponbHas padora Ne4 o reme
62 «Baxunelmme MeTamibl U UX
COEIMHEHUSD
63 BemectBa u maTepuansl B bubmnoreka IIOK
IIOBCEIHEBHON KU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuotexa [IOK
OKpYKaroIlei cpeasbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bubnunoreka [JOK
HKOJIOTHYECKUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6001IeHNE U bubnunoreka [JOK

CUCTEMATHU3alUI 3HAHUN

https://m.edsoo.ru/00ae0d0a




67 PesepBHrlit ypok. O60011eH1e 1 | bubnuorexa [IOK
cUcTeMaTu3allis 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600ICHHE 1 | bubnuorexa [IOK
cUCcTeEMaTu3allus 3HaHu! https://m.edsoo.ru/00ad9cb2
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MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KJIACC
Kon . .
IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
TPOBEPHEMOTO 0011ero o0pazoBaHus
pe3yjabTarta
1 ITo Teme: «IlepBoHayaIbHBIC XUMUYECKHUE TTOHITHUS
pacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, ITPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, CMeCh (OJHOpPOAHAS W HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHas U
. MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBasi 10Js1 XUMHUYECKOrO 3JIEMEHTA B
' COCTMHEHHH, MOJIIPHBIA 00BEM, XUMHUECKasl PeaKIus, KIacCu(UKAIU PEaKIUil: peaklud COCTUHEHHSI, PEaKIIuN
Pa3NoKEeHHS, PEaKIMU 3aMEIICHUs, PEaKIMu OOMEHa, HK30- W HHIAOTEPMUUYECKHUE PEAKIMH, TEIIOBOM 3(P¢deKT
peaxiuu, pacTBOp, MaccoBas J0Js BellecTBa (IPOIEHTHAs KOHIIEHTPAIlKs) B pacTBOpe
- WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH M MPUMEHATH 3TU MOHATHUS TNPU ONHCAHUHU
' BEIIECTB U UX MPEBPALLICHHUI
1.3 HCIIOJIH30BaTh XUMUYECKYIO0 CUMBOJIMKY ISl COCTaBIICHUS (POPMYJT BEIIECTB M YPAaBHEHUN XUMHUYCCKUX PEAKITUN
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS,
' 3aKoHa ABOTaJipo
1.5 OTIPE/IECTISATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
1.6 KJIACCU(PUITMPOBATh XUMHUECKUE PEAKIUU (TI0 YUCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIMH BEIIECTB, [0 TETLIOBOMY

addexry)




1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChbl BCIICCTB

1.8 BBIUUCIIATH MACCOBYIO JOJII0O XMMUYECKOT'0 3JIEMEHTA 10 (OpMyJie COeTUHEHUS,
1.9 BBIYHUCIIATh MAaCCOBYIO JOJIIO BEILIECTBA B PaCTBOPE
110 NPUMEHSATh €CTECTBEHHOHAYUHbIE METOJIbl TO3HAHUS — HAOJNI0JIEHHE, U3MEPEHHE, MOJICIIMPOBAHHUE, SKCIIEPUMEHT
' (peanbHBIN U MBICIICHHBIH)
2 [To Teme: «BaxkHeilne npeACTaBUTEIM HEOPTAHUYECKUX BEIIECTBY»
2.1 PacKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHNA: OKCUJ, KHCIOTA, OCHOBAHUE, COJIb
2.2 OIIpENIeIATh IPUHAUIEKHOCTh BEIIECTB K ONPeAEIEHHOMY KJIacCy COeJUHEHUH 1o GpopmyiaM
23 KJ1accU(UIMPOBATh HEOPTaHMUECKUE BEIECTBA
4 XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Ppa3IMYHBIX KIJIACCOB, IOATBEPKAAs
. ONMCAaHUE PUMEPAMH MOJIEKYJISIPHBIX YPABHEHHUH COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIMM
55 IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH NPOTEKAHMS
' XMMHMYECKUX TPEBPAICHNN B PA3JIMYHBIX YCIOBHSIX
ClIeZIoBaTh MpaBWJIaM MOJIb30BAHUSA XMMUYECKOH HOCYI0M M 1a00paTOpHBIM 000OpYyIOBaHHMEM, a TaKXKe MpaBUIaM
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIMSAMHU I10 BBHIMOJHEHUIO JaOOpAaTOPHBIX XUMHUYECKUX
Y OINBITOB IO MOJYYEHHI0O M COOMPAHUIO Ia3000pa3HbIX BELIECTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBJIECHUIO
' PacTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOAUTH XMMHUYECKHUE
SKCIIEPUMEHTHI 110 pACHO3HABAHHUIO PACTBOPOB MIENOYeH W KHUCJIOT C MOMONIbI0 HMHIUKATOPOB (JIAKMYC,
¢benondransent, METUIOPAHX U IPYTHE)
2.7 IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU pEaKIuu
3 [To Teme: «llepmogmueckuit 3akoH u Ilepuogmueckas cucrema xumuueckux anemeHtoB JI. M. Menneneesa.

CTpOCHI/Ie aTOMOB. XUMHYECKas CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC pPEaKum»




PACKpPbIBATb CMBICII OCHOBHBIX XHMHYCCKUX TIOHATHH: AApO aToma, BHCKTpOHHBIﬁ cJiou aToMa, aToOMHasd Op6I/ITaJ'II>,

3.1 paguyc atoMa, XMMUYECKas CBsI3b, IIOJIIPHAs U HEIIOJISIPHAS. KOBAJIEHTHAS CBSA3b, MIEKTPOOTPULIATEILHOCTD, HOHHAS
CBSI3b, NOH, KATHOH, aHUOH, CTENICHb OKUCIICHUS
3.2 KJ1acCU(UIMPOBATh XUMUYECKHUE HIIEMEHTBI
13 OIUCBIBATh U XapaKTepu30BaTh TabInuHyto popmy Ileprnoanueckoit cuCTEMbl XMMUYECKHUX 3JIEMEHTOB: Pa3InyaTh
. MIOHATHS «TTIaBHAsI moArpymnmna (Arpymnmna)» u «nodouynas noarpynmna (brpynma)y, «Masbie» U «00IbIIre» MeprHoIbl
34 packpsiBaTh cMbIch Ilepuogmueckoro 3akona .M. MenzaeneeBa: 1eMOHCTPUPOBATh NOHUMAHHUE MEPUOIHYECKON
' 3aBHMCHUMOCTH CBOWCTB XMMHMUYECKHX JIEMEHTOB OT UX MOj0xkeHus B [lepnonnyeckoii cucreme
COOTHOCHUTH 0003HAUEHUs, KOTOpble uMeroTcs B Tabmuie «llepuoandeckas cucremMa XMMUYECKUX 31eMeHTOB J[.M.
3.5 MenzeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsn spa,
o0111ee YnCII0 IEKTPOHOB U PACHPEENICHHE UX MO IEKTPOHHBIM CIIOSIM)
3.6 OIIPENIeJIATh CTENIEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHHSIX
3.7 OIpENeNIATh BUI XMMUYECKOH CBSI3M (KOBaJICHTHAsl U MOHHAs1) B HEOPIaHUYECKUX COCIMHEHMSAX
9 KIIACC
Kon . .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'O
HPOBEPTIEMOTO o01ero o6pa3oBaHus
pe3yabTara
1 ITo Teme: «BemecTBo 1 XUMHUYECKAsT pEaKLUsA»
1.1 pacKpbIBaTb  CMBICII ~ OCHOBHBIX  XMMHMYECKUX  IIOHATHUW:  pPacTBOP,  OAJIEKTPOJUTBHL,  HEIJIEKTPOJIUTHI,

QJICKTPOJIUTHYCCKAA Aucconuranus, peakuuu HOHHOTO O6MeHa, KaTaJiu3aTop, XUMHUYICCKOC PAaBHOBCCHC, O6paTI/IMBIe
n H606paTI/IMHe pCaKknun, OKUCINTCIbHOBOCCTAHOBUTCIIBHBIC PCAKIINN, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKUCIICHUC

W BOCCTAHOBJICHHE, aJIJIOTPOIIHA, aM(l)OTepHOCTB, XHUMHUYCCKasA CBs3b (KOBaJ'IeHTHaSI, HOHHAas, MeTaJ'IJ'II/I‘IQCKaSI),




KpUCTAJINYCCKAA peméTKa, CILIaBbI, CKOPOCTb XHUMHYECKOH peaKuuun

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUN M MNPUMCHATb 3THU IIOHATHA IIPpHU OIKMCAHUU

BEILECTB U UX IIPEBPALLECHUAN

1.3

COCTaBJISITh YPABHEHUS DJICKTPOJUTHUECKOW JUCCOIMAIIMKM KHUCIOT, IIEI0Yed M COJIeH, TIOJHBIE U COKpAIIEHHBIE

ypaBHEHUS PeakKIfii HOHHOro 0OMeHa

1.4

PaCKpbIBATh CYIIHOCTb OKHCIIHMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMMOCPEACTBOM COCTAaBJICHUSA J3JICKTPOHHOI'O

OanaHca 3TUX peaKIui

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOUW pEeaKINU

Ilo Temam: «HemeTauisl ¥ uX coequHEHUA» U «MeTauIbl 1 UX COETUHEHU

2.1

XapaKTepHU30BaTh (OMUCHIBATH) O0MKE W CHelU(UUECKHe XUMUISCKUE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEPKJAsl OMUCAHUE NPUMEPAMH MOJEKYJSIPHBIX U HOHHBIX YpPaBHEHHIl COOTBETCTBYIOLIMX XHMHUYECKHX

peakuuii

2.2

COCTaBJIAATb YPaBHCHUA peaKHHﬁ, MOATBECPKAAIOIMIUX CYIICCTBOBAHUC TCHETHYECKOM CBSI3U MCXKY BCUICCTBAMHU

Pa3JIMYHBIX KJIIACCOB

23

IMPOrHO3UpPOBATH CBOIMCTBAa BEIIESCTB B 3aBHUCHMOCTH OT HX CTPOCHUSA, BO3MOKHOCTH IPOTCKAHUA XUMHNYCCKUX

HpeBpaHIGHI/II\/'I B pa3JIMYHBIX YCIIOBUAX

24

CJIeI0BaTh MpaBUJIaM I0JIb30BAHUS XUMHUUECKON MOCYAON U J1abopaTOpHBIM 000pyAOBaHUEM, a TaKKe MpaBUIIaM
oOpalleHusi ¢ BELIECTBAMH B COOTBETCTBHUM C HHCTPYKLUHUSMH IO BBIMOJHEHHUIO J1a0OPaTOPHBIX XHMHUYECKHUX

OTIBITOB TIO TTOJIYYEHHUIO ¥ COOMPAaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKHUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIIMHU, TOJATBEPKAAIOIINE KAYECTBEHHBIM COCTaB PA3IMUYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM
nyTéM XJIOpHI-, OpoMua, Moaua, kapOoHat, docdar, cuinmkar, cyiab(ar, THAPOKCUAUOHBI, KATUOHBI aMMOHHS,

HOHBI U3YUYCHHBIX MCTAJJIOB, IPUCYTCTBYIOIKUC B BOJAHBIX PACTBOPAX HCOPraHUYICCKHUX BCIICCTB

ITo Teme: «XuMuUs U OKpYIKarOIIAsl Cpeaay




3.1

PACKpPbIBATb CMBICI OCHOBHBIX XUMHWYCCKHUX TIOHSATHH: HI[K BCUICCTBA; KOPPO3HA MCTAJLJIOB

3.2

INPUMCHATb OCHOBHBIC OIICpallin MBICIIMTEIbHOM ACATCIIbHOCTU — aHallu3 WU CHUHTEC3, CPABHCHUC, O606H.I€HI/IG,
CUCTCMATHU3alNI0, BBISIBJICHUC NPUYUNHHO-CICACTBCHHBIX CBSI3CH — AJId NU3y4YCHUSA CBOMCTB B€IICCTB U XUMHWYCCKUX

peaKHI/Iﬁ; CCTECCTBCHHOHAYYHBIC MCETOAbI IMO3HAHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUE, MOJACIIMPOBAHUC, SKCIICPUMCHT

(peanbHbII U MBICTICHHBIH)




8 KUIACC

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUA

1

HCpBOHa‘{aHLHBIe XUMHUYCCKUEC ITOHATHA

1.1

HpeI[MeT XUMUHU. POJIb XMMHMH B XKM3HH 4elIOBeKa. XHMHS B CHCTEME HayK. Tema u BemiectBa. duznyeckue CBOMCTBA

BC€IICCTB. ArperaTHoe COCTOSIHHUE BCIIICCTB

1.2

[TonsaTre 0 MeToIax MO3HaHUS B XUMUHU. YncThie BemecTBa U cmecu. CrocoObl pa3aesieHus cMeceit

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpoCThie U ClI0KHBIE BellecTBa. ATOMHO-

MOJICKYJISIDHOC YUCHUC

1.4

Xumnueckas (¢opmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHX DJIEMEHTOB. 3aKOH TIIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocurenbHasgs aTtoMHasg Macca. OTHOCHTENBbHass MOJIEKyJspHas macca. MaccoBas I0JII XMMHYECKOTO DJJIEMEHTa B

COCOIMHCHNHA

1.5

Komuuecto BellecTBa. MoOIJb. MOJ'ISIpHaH Macca. B3anMocBs3b KOJIMYECTBA, MACChl MW 4YHUCIIa CTPYKTYPHBIX CIWHHUIL

BemecTBa. Pacuérel mo hopmyniaM XUMUYECKUX COCTMHEHUM

1.6

dusnuecknue W XUMHYCCKHE SBICHUS. XHMHYSCKAS pakuusa u eé IIPpU3HAKH. 3aKkoH COXpaHCHUA MAaCChl BCIICCTB.

XHUMUYECKHE YPaBHCHHUAL. KHaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaxunﬁ (COG,[[I/IHGHI/IH, Pa3JI0KCHUS, 3aMCIICHNA, O6MeHa)

1.7

XUMHUECKUI SKCIEPUMEHT: 3HAaKOMCTBO C XMMHYECKOH MocyAoH, ¢ mpaBwiamMu paOoThl B jabopaTopuu M HpuéMamu
oOpaieHus: ¢ J1abOpaTOpPHBIM OOOPYAOBAaHUEM, U3yYCHHE U ONHMCAaHME (PU3UUECKHX CBOMCTB OOPa3llOB HEOPraHUYECKUX
BEIIIECTB, HAOI0JeHne PU3NUEcKUX (IUIaBICHUE BOCKA, TAsTHUE JIbJIA, PACTUPAHKE caXxapa B CTYIIKE, KHUTIEHUE M KOHAEH Calus
BOJIbI) U XMMHUYECKHUX (TOpEHHE CBEUYH, MPOKATUBAHHE MEJHON MPOBOJIOKH, B3aMMOJAEHCTBHE MeJla C KUCIIOTOM) SIBICHUM,
HaOJII0/IEHUE U ONHCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHUX PEaKIHi (pa3joKeHue caxapa, B3aUMOJICHCTBUE CEPHOI

KUCJIOTBI C XJIOpUAOM Oapusi, pasnoxkenue ruapokcuna meau(ll) mpu HarpeBaHuM, B3auMOJEHCTBUE XKelle3a C pacTBOPOM




comu wMemu(Il), u3yueHme cmocoOOB pasneneHus cMmeceil (C MOMOIIBIO MarHurta, (UIBTPOBAaHUE, BBIMAPUBAHUE,
TUCTWIUISIMS, XpoMaTorpadusi), NPOBEICHHE OYUCTKM IIOBAPEHHOW COJHM, HAONIONEHHE W ONHMCAaHUE pPe3yJIbTaTOB

MIPOBEJICHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MacChl, CO3aHle MOeel MOJIEKYJI (I1apoCTeP>KHEBbIX)

2 Baknelmue npencraBuTeN HEOPraHMUECKHUX BEIIECTB
Bosnyx — cMeck razos. CoctaB Bo3nyxa. Kuciaopon — aeMeHT U npocroe BemecTBo. HaxoxaeHne kuciaopoja B NpUpoae,
1 ¢u3nueckue M XUMHYECKHe cBoiicTBa (peakmuu ropenusi). Oxkcuapl. [Ipumenenune kucinopoaa. CrnocoObl MOTy4YeHHUs
‘ KHCJIOPO/a B J1a00paTopuu M MpOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B npupoze. O30H — auioTporHas MOAU(pUKaIus
KHUCJIOpOJa
55 TeroBoil 3ppeKT XUMHUECKONW PeaKLUH, TEPMOXUMHUYECKUE YPaBHEHHS, 3K30- M ISHAOTEPMHUYECKHE peaknuu. TommmBo:
' yTOJIb U METaH. 3arpsi3HeHUe BO3AyXa, yCHUJIEHHE MapHUKOBOTO 3 dekTa, pa3pylieHHe 030HOBOTO CII0s
53 Bonmopon — asnemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoaa B Ipupode, (pU3nMUeckue M XUMHYECKHE CBOMCTBA,
' MPUMEHEHHe, CIIoco0bI MoTyueHus. KucimoTs! u conu
2.4 MomnsipHblii 006EM Ta30B. PacuéThl M0 XUMHUECKUM YPaBHEHUSIM
®usnueckue cBoWcTBa BOAbl. Boxa kak pactBoputenb. PactBopel. HacellleHHBIE M HEHACBIIEHHBIE PAaCTBOPBI.
55 PacTtBopuMoOCTh BemiecTB B Bojie. MaccoBasi J10J1sl BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHuA. Poib
' pacTBOPOB B IIPUPOJE U B JKU3HHU 4elloBeKa. KpyroBopot Bozbl B IpUpoOJE. 3arpsi3HEHUE NPUPOAHBIX BoJA. OXpaHa U OYHUCTKA
MIPUPOJIHBIX BOJ
Knaccudukanus Heopranuueckux coeauHeHuid. Oxcuapl. Knaccudukamuss okcuuoB: coseoOpasyromue (OCHOBHBIE,
2.6 KHUCJIOTHBIE, aM(oTepHbIe) 1 HeconeoOpasytomue. Homenknarypa okcuioB. @u3nueckiue 1 XUMHUUECKUE CBOWCTBA OKCHIOB.
[Tonyuenue okcnaoB
57 OcHoBanust. Knaccudukaius ocHoBaHMI: IENOUN U HEPACTBOpUMbIE ocHOBaHMsA. HomeHknatypa ocHoBaHuil. duznyeckue
' Y XMMHUYECKHE CBOMCTBA OCHOBaHUU. [lonyueHne ocHOBaHUI
2.8 Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaot. @u3nueckue 1 XUMHUYECKUE CBOWCTBA KUCIOT. Psa akTUBHOCTH




MetamioB H.H. beketosa. [lonydyenue kucnor

2.9

Comu. Homenxuatypa coneil. @uznuecknue 1 XUMU4ecKue cBorcTa coiell. [lonyuenue conei

2.10

I'eneTnyeckas cBsI3b MCKAY KJIaCCaMU HECOPTaHUYCCKUX CO€UHEHMUI

2.11

XUMUYECKUH HKCIIEPUMEHT: KAa4eCTBEHHOE OTpeJelIeHHe COJACp)KaHUs KHUCIOpoJa B BO3JAyXe, IMOIy4YeHHE, cOOHMpaHue,
pacro3HaBaHUE M HM3YyYCHHE CBOWMCTB KHCJIOPOJA, HAONIOJACHUE B3aMMOJICUCTBHS BEIIECTB C KHUCIOPOAOM U YCIOBHS
BO3HUKHOBEHUS U TpEKpalleHus TOpeHus (Mokapa), O3HaKOMJIEHHE ¢ o0Opa3llaMu OKCHUIOB U ONKMCAHHWE HX CBOMCTB,
noJiy4eHue, coOMpaHue, paclo3HaBaHUE U W3YUYEHUE CBOMCTB BOJIOpoja (TOpPEHHE), B3aUMOICHCTBUE BOJAOPOIA C OKCHIIOM
meau(Il) (BO3MOXHO WCHOJB30BaHUE BHUICOMATEPUATIOB), HAOMIOJCHHE OO0pPa3IOB BEIIECTB KOJWYECTBOM | MOJIb,
HCCIIeIOBaHNE OCOOCHHOCTEHW paCTBOPEHHUS BEIIECTB C pPAa3IMYHOM pPAaCTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C
ompeIeIEHHON MacCOBOM JIOJICH PacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHUE BOJBI C METaUIaMH (HATPUEM U KaJIBIIUEM)
(BO3MOKHO HCITIOJIb30BAHHE BHUJCOMATEPHAIIOB), OMpECIIEHUE PACTBOPOB KHUCIOT U IIEJIOYEH C MOMOIIBI0 WHANKATOPOB,
HCCIIeIOBaHNe 00pa3IOB HEOPTraHMYECKHUX BEIISCTB PA3IUYHBIX KJIACCOB, HAOIIOACHUE N3MEHEHHUS OKPACKU HMHIUKATOPOB B
pacTBOpax KHUCIOT M IENOYEH, M3ydeHue B3auMojaeucTBus okcuaa memu(ll) ¢ pacTBOpOM CepHOM KHCIIOTHI, KHCIOT C
METalllaMu, peaKHI/Iﬁ Hep”npanmauun, nonyquHe HepaCTBOpI/IMLIX OCHOBaHHﬁ, BBITCCHCHHUEC OJIHOI'O METaJllia I[II)YI‘ UM H3

pacTBopa COJIH, pellleHne IKCIEPUMEHTANbHBIX 3a/1a4 10 TeMe «BaxxHeilre kiacchl HEOPraHUYECKUX COEAMHEHUIN

[Tepronuueckuii 3akoH u [lepuoanueckas cucteMa xumudeckux snemeHToB .M. Menneneea. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCINTEIFHO-BOCCTAHOBHUTEIIbHEIE pCaKknuun

3.1

[TepBpie MONBITKH KiIacCH(PHUKAIMM XUMHYECKUX 3JIeMEHTOB. [IOHSATHE O Tpymmax CXOMHBIX 3JIEMEHTOB (IIEJIOYHBIC U
LIeJIOYHO3EMENbHbIE METaJlJIbl, TaJOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amM(pOTepHbIE OKCUABI U

TUAPOKCHIBI

3.2

Ilepnonnueckuii 3axoH. Ilepumonmyeckas cucrema xumuueckux snemeHtoB J[.M. MenneneeBa. KopoTkonepuonHas u
mmHHOTIepruoaHas ¢opMmbl [lepuoamdeckoit cucreMbl xumudeckux 3yemeHTtoB JI.M. MenaeneeBa. [lepuoasl u TpyIiibL.

Du3nYeCKuil CMBICI MOPpAAKOBOI'0O HOMEpPA, HOMEPOB IICPUOJa U TPYIIIBI 3JICMCHTA




3.3

Crtpoenune atomoB. CoctaB aToMHBIX siaep. M3oTomnel. Dnektponsl. CTpoeHue AJIEKTPOHHBIX 000JI0ueK aToMOB mepBbix 20
XUMHUYECKUX 3JiIeMeHTOB Ilepuonnueckoi cucremsl .M. Menneneea. XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA MO €r0

nonoxxkeHuto B [lepuoauueckoii cucrteme .M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHUS paJuyca aTOMOB XMMHUYECKUX DJIEMEHTOB, METAJUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB IIO
rpynnam u nepuogam. 3HadeHue llepuoanueckoro 3akoHa u llepuoanueckoil CUCTEMBI XMMHUYECKHMX 3JIEMEHTOB JUIS

pa3BuTHs Hayku U pakTuku. /.. MenaeneeB — yu€HbI U rpaxIaHUH

3.5

Xumuyeckasi cBsa3b. KoBasneHTHas (HOJSpHAS M HEMOJSIPHAs) CBSA3b. DJEKTPOOTPHULATEIHHOCTh XUMHUYECKHX ASJIEMEHTOB.

HNonunag cBs3b

3.6

Crenens okuciacHus. OKHCIUTESILHOBOCCTAHOBUTEILHBIC pCaKkuuu. Hpoueccm OKHCJIEHHSI U BOCCTAaHOBJIEHNS. OKUCIUTEIIN

1 BOCCTAHOBHUTCIIN

3.7

XHUMHYECKUHN IKCIIEPUMEHT: U3ydeHHEe 00pa3IloB BEIIECTB METAJJIOB M HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCH/IA ITUHKA C
pacTBOpamMu KHCIIOT U IIENI0Yeil, MPOBEICHUE OIBbITOB, WIIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX

peakmuii (ropeHne, peakiiuy pas3ioKeHHs, COSTUHEHHUS )

9 KUIACC

Kon

HpOBepHeMblﬁ 3JIEMEHT COACPKaHUSA

1

BemecTBo u XuMuueckas peaKknus. HOBTOpCHI/Ie

1.1

Hepno,unqecxﬂﬁ 3aKOH. Hepﬂozu/lqecxaﬂ CHUCTEMAa XHMHUYCCKUX JJICMCHTOB I[I/I MeHI[eJleeBa. CTpOGHI/Ie aTOMOB.
3aKOHOM€pHOCTI/I B U3MCHEHHH CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TpéX MEPHUOA0B, Kallusd, KaJIbIHUA U UX COCILI/IHeHI/If/'I

B COOTBETCTBHH C IMOJIOKCHHUEM JICMCHTOB B HepHOﬂHqCCKOﬁ CUCTEMC U CTPOCHUCM UX ATOMOB

1.2

CTpOCHI/Ie BEIIIECTBA: BUJbI XMMHYSCKOM CBA3H. THIIBI KPpUCTAJTNIMICCKUX peIJ_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBA OT THUIIA

KpHCTaHJIHqGCKOﬁ pCHIéTKI/I n BHJA XHUMHYCCKOM CBS3U. Knaccmbnxaum{ W HOMCHKJIaTypa HCOPraHM4YCCKUX BCIICCTB




(Me)KIIYHapOI[HaSI n TpI/IBI/IaJ'IBHaH). XHUMHU4YecKre CBOMCTBA BCIICCTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIaCCaM HCOPTaHUYCCKUX

COCI[I/IHCHI/IP'I, TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCILICCTB

1.3

Knaccugukarus XuMUYEeCKUX peakifil 1o pa3iTudHbIM MPU3HAKaM (IT0 YMCITy ¥ COCTaBY yYacTBYIOIIMX B PEAaKIIMU BEIIECTB,
[0 TEIUIOBOMY 3(P(EKTy, N0 M3MEHEHHMIO CTENEHEW OKUCIEHUS XMMUYECKHUX 3JIEMEHTOB, 0 OOpPATUMOCTH, IO Y4YacTHUIO
KaTajau3aTopa). JK30- M 3HJIOTEPMUYECKHE DPEAKIUMH, TEPMOXUMUYECKUE ypaBHEHMA. lIoHATHE O CKOPOCTHM XUMHYECKOMN

peakiuu

1.4

[Tonstue 06 oOpaTHUMBIX M HEOOPATUMBIX XMMUYECKMX peakuusax. [IoHSITHEe O FOMOTreHHBIX M T€TEPOr€HHBIX pPEaKIMIX.
[TonsiTue 0 XuUMUUYECKOM paBHOBECUU. DAKTOPBI, BIUSAIONINE HA CKOPOCTh XUMHUECKOU PEaKIUU U MOJIOKEHUE XUMUYECKOTO

paBHOBECHS

1.5

OKXHCIUTEIbHO-BOCCTAHOBUTEIHLHBIC pCaKknuu, SHGKTpOHHI)II\/’I 0ajJaHC OKHCJIUTEIhHO-BOCCTAHOBUTEIHHOM pe€aKkuu.

CocraBicHue ypaBHeHI/Iﬁ OKHCJIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ C UCIIOJIb30BAHUCM MCTOAA JJICKTPOHHOI'O Oamanca

1.6

Teopust 3MEKTPOIUTUUECKON TUCCONMALNN. DIEKTPOJIUTEI U HEANEKTPOIUTHI. KaTHOHBI, aHMOHBI. MexaHu3M Iuccolnalnuu
BELIECTB C PA3JIMYHBIMU BHJIAMU XUMHUYECKOH cBsA3H. CteneHb aucconuanuu. CUibHbIE U clladble IEKTPOIUTHL. Peakiumn
HMOHHOTO OOMeHa. YCIIOBUS MPOTeKaHUs peaklui HOHHOTO 0OMeHa, MOJIHbIE M COKpAIIEHHbIE MOHHbIE YPAaBHEHUS PEaKLuil.
CBolicTBa KHCIIOT, OCHOBAaHHMI M COJIeHl B CBETE IpPEACTaBICHUH 00 3JIEKTpOIUTHUYECKOH nuccormanuu. KauecTBeHHBIE

pC€aKIn Ha HOHBI. Ilonsrue o THAPOJIN3EC coJlieit

1.7

XUMHUYECKUI IKCIIEPUMEHT: 03HAKOMJICHHE C MOJEISAMH KPUCTAIIIMUECKUX PEHIETOK HEOPraHMUECKUX BEILECTB — METAJJIOB
U HeMmeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpHUIA HATPHsI); HCCICOBAHHE 3aBHUCHMOCTH CKOPOCTH
XMMUYECKON peaklUuu OT BO3ICHCTBUS PA3IUYHBIX (PAKTOPOB; MCCIEJOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB,
npoliecca JTUCCOLMALUMU KHUCIIOT, MeIo4Yeld U cojiel (BO3MOXKHO HCIIOJBb30BaHHE BHICOMATEPUANIOB); MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKKM MMPOTEKAHUS PEeaKIMii HOHHOro oOMeHa (0Opa3oBaHUe OcajiKa, BblIEJICHHE ra3a, 00pa3oBaHUE
BOJIbI); ONBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (FrOpeHue, peakuuu
pa3NoKEHUs, COSIMHEHHs); PAacllO3HABAaHWE HEOPTaHMUYECKMX BEIIECTB C IMOMOIIBI0 KAYeCTBEHHBIX PEAKIUi Ha HOHBI;

PEIICHUEC SKCIICPUMEHTAJIBHBIX 3aa4




HemeTtannsl 1 uX coeIMHEHUS

2.1

OOmiast xapakTepucTHKa ranoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTemneHu okucieHus. CTpoeHue u
(du3HYeCKre CBOWCTBA TPOCTHIX BEHICCTB — TAJIOTCHOB. XHMMHYECKHE CBOWCTBA HAa MpHUMEpe Xjopa (B3aUMOJCUCTBUE C
MeTaJlJlaMH, HeMeTajulaM{, Mienoyamu). XjopoBojopona. ComisHas KHUCIOTa, XUMHYECKHE CBOMCTBA, MOJIy4YEeHHUE,

npuMeHeHue. JlelcTBue XJopa M XJIOPOBOJAOPOAA HA OPraHM3M 4ellOBeKa. BakHedmme XJIOpHUIbl U HUX HaXO0XACHUE B

npupose

2.2

OO6mrast xapaktepuctuka 37eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTETCHU OKHCIICHUS.
Crpoenue u (pusmueckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOMHBIE MOAUGUKAINN KUCIOPOJA H
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpoeHUE, (HU3UUYECKHE U XUMHUYECKHe CBOMCTBA. OKCHIIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KHCIOTa, (pU3NUecKre M XMMHUYECKHEe CBOMCTBA (OOIIMe Kak MpeACcTaBUTENS
Kjacca KUCIOT M cnenuduyeckune). XUMHUYECKHE PEAKIUH, JISKAIIHe B OCHOBE NMPOMBIIUIEHHOTO Ccroco0a MOIy4YeHus
cepHoil kucnotsl. [Ipumenenue. Conu cepHON KUCIOTHI, KAUeCTBEHHAs peakius Ha cyibdar-uon. Haxoxaenue cepol u eé
COCIMHEHHN B mpupojae. XUMHUYECKOE 3arps3HEHUE OKpYKalollehd cpeipl COCIMHEHUSIMH Cepbl (KUCIOTHBIC OXKIH,

3arpsi3HEHHE BO3yXa U BOJOEMOB), CITOCOOBI €T0 TPEI0TBPAIICHUS

23

O6mrast xapakTepuctuka nemMeHToB VA-rpytibl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENIEHU OKUCIEHUS. A30T,
pacmpocTpaHeHHe B TpHupojae, (Qu3MUeckre M XUMHUYECKHe CBoicTBa. KpyroBopor aszora B mpupoge. AMMHAK, €ro
(1)I/I3I/I‘~IGCKI/I€ U XUMHUYCCKHUC CBOfICTB&, MMOJIY4YCHHUEC U IIPUMCHCHHUC. Comn aMMOHUS, UX (1)I/ISI/IT-I€CKI/I€ U XUMHUYCCKHUC CBOfICTBa,
npuMmeHenre. KadecTBeHHass peakiusi Ha MOHBI aMMOHHs. A30THasi KHUCJIOTa, €€ MoiydeHue, GU3NYecKue M XUMUYECKHe
CBOWCTBA (00IIME KaK MPEACTABHTENS KJIacca KHUCIOT W crenuduieckue). Vcmonp3oBanue HUTPATOB U COJIEH aMMOHUS B
KauyeCcTBE MHUHEPAJIbHBIX YIOOpeHHH. XUMHUUYECKOE 3arps3HEHHE OKPYXKArollel Cpelbl COSAMHEHHUSIMH a30Ta (KUCIOTHBIE

JIOK]IM, 3arpsi3HEHNUE BO3/1yXa, OYBHI U BOJOEMOB)

24

®ocdop, amnorponHsie Moaudukanuu gocdopa, pusnyeckne n xumuueckue cpoicrsa. Oxcun pochopa(V) u dhochopnas
KUCJIOTa, (U3MYECKUEe M XUMHYECKHE CBOWMCTBa, monydeHue. lcrmonp3oBanue ¢ocdaToB B KadecTBE MHUHEPAIBHBIX

ynoopenuit




2.5

OObmias xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTETEHU OKHUCIICHUS.
VYraepon, aluIOTpONHbIE MOAM(UKALINY, PacCIpOCTpaHEHUE B MPUPOE, (PU3HUECKHEe M XUMHUECKUE CBOWCTBA. AncopOuusi.
KpyroBopot yrnepona B mpupone. Okcuuabl yriaepoga, ux (U3HMYECKHE W XMUMHYECKHE CBOMCTBA, JCHCTBHE Ha J>KHBBIC
OpraHMU3MBbl, TOJY4YeHHE M MPHUMEHEHHE. JKOJOTHMYeCKHe MpoOJieMbl, CBs3aHHBIE ¢ okcugoMm yriaepoaa(lV); rumoresa
JI00QJIPHOTO MOTEIUICHHs KJIMMaTa; MapHUKOBBIA 3G (dEKT. YrobHas KHCIOTa U €€ CONMU, UX (PU3NYECKHEe U XMMHYECCKUE
CBOICTBa, MollydueHHWe W npuMeHeHue. KadecTBeHHas peakius Ha KapOoHaT-uoHbl. Mcmonp3oBaHue kapOOHATOB B OBITY,

MCIUIHUHC, TPOMBINIJICHHOCTU U CCJILCKOM XO3SMCTBE

2.6

[lepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COEOUHEHMSX yriepoja (MeTaH, 3TaH, 3TUJIEH, aleTHJIEH,
3TaHOJI, TIHMLEPHH, YKCYCHas KUucioTa). X coctaB u xumuueckoe ctpoeHue. IloHsaTHe 0 6M0IOrniyecky BaXKHbIX BELIECTBAX:
KHUpax, OelKax, yrieBoJax — M UX POJIM B KU3HU ueloBeka. MaTepuaabHOE €IMHCTBO OPraHMYECKHUX U HEOPraHMYECKHX

COETMHEHUH

2.7

Kpewmuuii, ero pusnueckne n XuMHYECKHUE CBOWCTBA, MOJlydeHre U npuMeHenne. CoeanHeHus: KpeMHus B rpupoje. OOuiue
npencrasienus o0 oxcune kpemHusA(IV) m kpemuueBoil kucinore. CHIMKAThl, WX MCIOJIb30BaHWE B OBITY, MEIUIIHMHE,
MPOMBIIIIEHHOCTH. BaxkHeiine cTpouTenbHble MaTepuallbl: KepaMuKa, CTEKJI0, IeMEHT, 0eToH, kene300eToH. [Ipobiemsl

0€30I1aCHOr0 UCIIOJIb30BaHUS CTPOUTCIIbHBIX MATCPHUAJIOB B IMOBCEIHEBHOM KU3HU

2.8

XUMHUUECKUH SKCIIEPUMEHT: H3ydeHHe 00pas3lioB HEOPraHMYeCKHX BEIECTB, CBOWCTB COJIIHOM KHCIIOTHI; MPOBEICHHE
KaueCTBEHHBIX pEaKlUi Ha XJIOPUI-UOHBI U HAOIIOJACHUE NPU3HAKOB MX MPOTEKAHMS; ONBITHI, OTpaXkarolue Gu3nyecKue u
XMMUYECKHE CBOMCTBA TaJOT€HOB M MX COEIMHEHHUH (BO3MOYKHO MHCIOJb30BAHHWE BUAEOMATEPHUATIOB); O3HAKOMIIEHHE C
oOpa3namu XJIOpUIOB (TaJOTeHHUIOB); 03HAKOMIICHHE ¢ 00pa3lamMu Cepbl U €€ COSAMHCHHUSIMH (BO3MOXHO HCIIOIH30BAHUE
BUJICOMATEpHAJIOB); HaOMIOIEHHE Tpoliecca OOyIIMBaHUs caxapa MOJ JeHCTBUEM KOHLEHTPUPOBAHHOW CEpHOW KHUCIIOTHI;
U3yueHHe XUMHUYECKUX CBOWCTB pa30aBICHHOI CEpHOW KUCIOTHI, MPOBEICHHE KAYeCTBEHHOH peakluuu Ha Cylb(haT-uoH U
HaOJ0/IeHNe NpU3HaKa e€ MpOoTeKaHWs; O3HAKOMIIEHHE ¢ (U3MUECKHMU CBOMCTBAMHU a30Ta, gochopa U UX COETUHEHHM
(BO3MOXXHO HCHOJIb30BaHUE BHJEOMATEpHANIOB), 00pa3lamMH a30THBIX M (HOCPOPHBIX YIOOpeHHii; moiaydyeHue, cobupasue,

pacrno3HaBaHUE M HM3Y4YEHHME CBOMCTB aMMHUAKa; MMPOBEJIEHHE KAYeCTBEHHbIX peaklUuid Ha MOH aMMOHMs M Qocdar-uoH u




M3y4YeHHE TPU3HAKOB HX MPOTEKaHUs, B3aUMOJIEHCTBHE KOHIIEHTPHUPOBAHHOW a30THON KHCIOTHI C MeAbi0 (BO3MOXKHO
UCTOJIb30BaHUE BHUICOMATEPHAJIOB); M3YUYCHHE MOJENEH KPUCTAIUIMYECKHX pemETOK anMmasa, rpadura, QyiiepeHa;
O3HAKOMJIEHUE C TMPOILIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHUBOTrasa;
noJTydyeHue, cooupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB YIJICKHCIOTO ra3a; MpOBEACHHE Ka4eCTBEHHBIX PEaKIMi Ha
KapOOHAT- W CWIMKAT-MOHbBI W W3Yy4YCHHE TMPU3HAKOB WX TPOTEKAHMS; O3HAKOMJICHHE C TIPOAYKIMEH CHIMKATHOU

MPOMBIIIJICHHOCTH,; PCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxnelnine HeMeTaJIbl U UX COSINHCHUS

MeTtanisl ¥ UX COSIMHEHUS

3.1

OO0mas xapakTepUCTUKa XUMHYECKHX DJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX ToJjoxkeHus B llepuomnyeckoit cucreme
xumudeckux oanemeHtoB J[.M. MengeneeBa u ctpoenuss aromoB. CTpoeHHe MeTaioB. MeTaiudyeckas CBSI3b H

MCTAJUINYCCKAsA KpUCTAJINICCKAA peméTKa. 9HCKT‘pOXI/IMH‘{eCKI/Iﬁ pAx HaHp}DKCHI/II\/’I MCTaJ1JIOB

3.2

®dusnyeckre U XUMUYECKHUEe CBOHCTBa MeTayioB. OOmume crnocoObl moidydeHus: MeTauioB. [IoHATHE O KOPPO3UU METAIJIOB,
OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT Koppo3uu. CIiaBsl (CTajlb, YyTyH, TIOPATIOMUHHN, OpOH3a) M MX MPUMEHEHHE B OBITY U

IMPOMBIIIJIICHHOCTH

3.3

[Ilenounsle Metambl: nosioxkenue B llepuonnueckon cucreme xumudeckux snemeHToB .M. Menneneesa; crpoeHue ux
aTOMOB; HaxoXJieHHe B mpupojae. Pusznyeckre W XUMHUYECKHE CBOWCTBa (Ha mpuMepe Hartpus U Kanus). OKCUABI H

THAPOKCUBI HATPUA U KaJIHA. HpI/IMeHCHI/Ie MICJIOYHBIX MCTAJJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

IJ.[GHO‘IHOSCM@HBHBIC METaJUThl MarHui u KaJ'IBI.IHfIZ IIOJIOKCHHE B HepnonnquKoﬁ CHUCTEMC XUMHUUYCCKUX DJICMCHTOB I[I/I
MeHneneeBa; CTPOCHUC HX ATOMOB; HAXOXACHHUC B IPHUPOAC. @OU3NYeCKHe M XHUMHUYCCKHE CBOMCTBA MarHWs U KalIbIIHS.

Baxkneiimme coequHeHUs Kambus (OKCHUIT, THIAPOKCHU], o). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTpaHSHUS

3.5

AmoMuHMiL: iosioxkeHue B [leproaudeckoil cucreMe XuMudeckux aeMeHToB .M. MenzeneeBa; cTpoeHre aToMa; HaX0XKICHUE

B nipupoze. Pusnyeckre 1 XUMUIECKUE CBOMCTBA aTIOMUHMA. AM(OTEpHbIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxenue B llepuoanueckoi cucreMe xumuueckux 3neMeHToB [[.M. Menzaeneesa; ctpoeHue aToma; HaXOXKICHUE

B npupojae. Pusznyeckne W XUMUYECKHe cBOMcTBa jkene3a. Oxcuupl, ruapokcunsl U conu xkenesa(ll) m xenesa(Ill), mx




CoCTaB, CBOMCTBA 1 MMOJIYYCHHUC

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pasllaMyd METAJJIOB U CIIaBOB, WX (DU3MUECKUMHU CBOMCTBAMM; WM3YyUYECHHE
pe3yJIbTaTOB KOPPO3UM METAJIJIOB (BO3MOXHO MCIIOJIb30BAHUE BHIEOMATEPUANIOB), OCOOEHHOCTEN B3aMMOAEUCTBUSA OKCHJIA
KaJmplUsl M HATpus C BOJOM (BO3MOXKHO HCIIOJb30BaHHE BHJIEOMATEPHANIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpoiiecca TOPEHHUs Keje3a B KUCIOpoAe (BO3MOXKHO HCIIOJIb30BAaHUWE BHJIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI (MAarHUs, KaJdbllns, alfoMuHUs, uHKa, xene3a(ll) u xeneza(Ill), meau(Il); nabmronenne u
OMKMCAHWE TMPOLIECCOB OKpallMBaHUsl IUIAMEHM HWOHAMHU HATpus, Kalus W Kaiblus (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); HCCIIENOBaHHE aM(OTEPHBIX CBOMCTB TUIPOKCHAA ATIOMHUHHS M THAPOKCHUIA IIMHKA;, PEIICHHE

OKCIICPUMCHTAJIbHBIX 3a41a4 I10 TEME «Baxneimme MeTaabl 1 UX COCAUHCHUA»

XuMUs U OKpY’Karollas cpeaa

4.1

Hosbele Marepuansl ¥ TexHosoruu. Bemecrtsa u marepuanbsl B IIOBCEAHEBHOM JXU3HM 4YEJIOBEKa. XHMHS U 370pPOBBE.
be3onacHoe ucnonb3oBaHME BEIIECTB W XUMHUYECKHUX peakiuil B ObITy. IlepBas momolp Mpu XMMHUYECKHX OXOrax Hu

OTPAaBJICHUAX

4.2

OCHOBBI 3KOJIOIMYECKON I'PaMOTHOCTH. XHUMHYECKOEe 3arpsi3HeHue okpysxkaromein cpensl IIJIK. Pons xuMun B pemeHun
JKoJIoTMYeCKuX MpoOieM. IIpuposnHble HCTOYHUKM YTIEBOJIOPOAOB (Yrojib, MPUPOAHBIN ra3, HEPTb), HNPOAYKTHI HX

nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XuMU4decKkui OKCIICPUMCHT: U3YYCHUC o6pa3u0B MaTCpraJIOB (CTGK.]'IO, CILIaBbl MCTAJJIOB, ITOJIUMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D IIO XUMWHU TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHON MPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMSI K NPEAMETHBIM pe3yJibTaTaM 0230BOr0 YPOBHS OCBOEHHMSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TO03HAaBAa€MOCTH SIBJIEHUI NpPUPOABI, NOHUMAaHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTA OOIIeH KYJIbTYPbl U MPAKTHUECKON JEATEIIEHOCTH YellOBEeKa

B YCJIOBUAX COBPEMCHHOI'O O6IHCCTB3; IMOHMMAaHHUE MECTA XUMHUH CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IIO3HAHHA, B TOM YHCJIIC JKCIICPHUMCHTAJIBHBIX H TCOPCTHYCCKHUX METOHAAaX HCCICIAOBAHUA
BCIICCTB U U3YUYCHUA XUMHNYCCKUX peaKL[I/Ifl; YMCHHUEC HUCIOJIb30BATh MOJACIIN JIA 00BSICHEHHS CTPOCHUA aTOMOB U

MOJIEKY T

1.3

0 cdepax mnpodecCHOHATBFHON MEATENIbHOCTH, CBS3aHHBIX C XHMHEH W COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIKEHHUSIX XUMHUYECKOW HAyKH, YTO MO3BOJIUT OOYUAIOIIUMCS pacCMaTpUBaTh XUMHUIO Kak
chepy cBoeit Oyayiei mpohecCuOHATBHOM AESITEILHOCTH U CeNaTh OCO3HAHHBIA BHIOOP XUMUU KaK MPOGUILHOTO

npeaMeTa MpH Nepexo/ie Ha YpOBEHb CPEJHEro 00Iero oopazoBaHus

BrnaaeHnue cucteMoi XMMUYECKUX 3HAHUM U YMCHHUC ITPUMCHATb CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpast BKIIFOYACT:

2.1

BAOXHEHIINE XUMHUYECKUE TOHATUS: XUMUYECKUH SJEMEHT, aToM, MOJEKYJa, BEIECTBO, MPOCTOE M CIIOXKHOE
BEIIIECTBO, OJHOPOJIHAST M HEOJHOPOIHAs] CMECh, OTHOCHUTEIHHBIC aTOMHAsi M MOJICKYJISIPHAS MAacCChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, OKCH, KUCIOTa, OCHOBaHHE, COJb (CpemHss), XMMUYecKas
peaKIysi, Peakluu COCIUHCHHS, PEaKIIUU Pa3I0KCHUS, PEaKIMKi 3aMEIICHUs, PeaKui OOMEeHa, TEIUIOBOH A ekt

PE€aKIK, 3K30- M JSHAOTCPMUUYCCKHUEC PCAKIHK, PACTBOP, MaCCOBas JO0JId XHUMHUYCCKOI'O 3JIEMCHTA B COCIWHCHUMH,




MacCCoBasd O0Ji U IIPOLCHTHAA KOHICHTpALUA BEIICCTBA B paCTBOPC, AP0 aTOMa, BJ'IGKTPOHHHﬁ cJon aToMad, aTOMHasd
Op6I/ITaJIL, pagnyc atomMa, BAJICHTHOCTD, CTCIICHb OKUCJICHU A, XUMUUYCCKAA CBA3b, SJICKTPOOTPHULIATCIILHOCTD, IOJIAPHAA
U HCIOJsIpHAd KOBAJICHTHAs CBsA3b, MOHHAsA CBA3b, MCTAINIMYCCKas CBA3b, KPUCTAIIIMYCCKas peméTKa (aTOMHaH,
HMOHHasA, MCTAJlJIMYCCKasd, MOHeKy.]IHpHaSI), HOH, KaTHOH, AHUOH, J3JICKTPOJUT U HEIJICKTPOJIUT, JJICKTPOJIUTHYCCKAsS
aucconuanusd, pCeakKiuuu  HOHHOI'O 06MCHa, OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC  PCAKIUH, OKUCIUTCIbL U
BOCCTAaHOBUTCIIb, OKUCJIICHUC U BOCCTAHOBJICHUC, 3JICKTPOJIN3, XUMHUYCCKOC PAaBHOBCCHUC, O6paTI/IMLIe n HCO6paTI/IMLIe

peaKIu, CKOPOCTh XUMUYECKOM peakuuu, karanusarop, [IJIK, koppo3usi MeTaJlsioB, CIUIaBbI

OCHOBOITOJIATalOIIE 3aKOHbl XMMHHM: 3aKOH COXPAHEHMs Macchl, nepuoandeckuil 3akoH .M. MenneneeBa, 3aKkoH

22 IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTraipo
23 TEOPUU XUMHUU: aTOMHO-MOJIEKYJIIPHAs TEOPHUsl, TEOPUS DIIEKTPOIUTHUECKON TUCCOLMALINN
3 Biagenne ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKIIFOUAIOLIEH:
YMEHHUE MPaBUIBHO HCIIONB30BaTh U3yUCHHbIE BEIIECTBA M MaTepHaibl (B TOM YHCIE MUHEpaJbHbIE YJ0OpeHUs,
METaJlJIbl U CIUIABbI, MPOJIYKTHl MEPEpadOTKU MPUPOJHBIX UCTOYHHUKOB YIJIEBOAOPOJOB (YIJsi, MPUPOJHOIO Tasa,
3.1 HeTH) B OBITY, CEIIbCKOM XO35HCTBE, HAa MPOM3BOJCTBE M MOHMMAHUE 3HAUYEHUS KUPOB, OCNKOB, YIJIEBOJIOB JJIS
OpraHM3Ma 4eJIOBEKa; yMEHHE IPOTHO3MPOBATH BIIMSHHE BEIIECTB M XUMHYECKHX IIPOLIECCOB HA OPraHHU3M
YEJIOBEKA U OKPYKAIOILYI0 IPUPOIHYIO CpENy
3.2 YMEHHUE UHTETPUPOBATh XMMUYECKHUE 3HAHUSI CO 3HAHUSAMM JIPYTUX YUeOHBIX IPEIMETOB
13 HaJlM4ue OmbITa paboThl C PA3IMYHBIMU MCTOUYHMKAMHM MH(POPMALMU MO0 XUMUHU (HaydHas M HAy4HO-IIONYJIpHAs
' JaUTEepaTypa, cJIoBapH, CIIPaBOUYHUKH, HHTEPHET-PECYPCHI)
34 yMEHHE OOBEKTHBHO OLIEHMBATH WH(GOPMAIMIO O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUICCKOM MPUMEHEHUU U
' YMEHHUE MCIOIb30BaTh €€ sl pellieHHs] yueOHO-1103HaBaTeIbHbIX 3a1a4
4 Bnanenne ocHoBaMM TOHSATUHHOIO ammapaTa ¥ CHUMBOJMYECKOIO SI3bIKa XUMHM JJIsl COCTaBJIEHUS (opMys

HEOPTraHWYECKUX BEIICCTB, YPABHEHUN XMMHUUYECKHX PEAKIMH; OCHOBaMH xuMudeckoil HoMeHkiatypsl (IUPAC u




TPUBUATILHOM)

VMeHne oOBICHATHL CBSI3b IOJIOKEHHS DJIEMEHTA B Hepnommecxoﬁ CUCTEMC C YHCJIOBBIMU XAPAKTCPUCTUKAMU

5 CTPOCHHUS aTOMOB XUMHUYECKUX HJIEMEHTOB (COCTaB M 3apsij sijipa, oOllee YHCIIO AJIEKTPOHOB), paclpeeieHueM
AJIEKTPOHOB I10 SHEPTETUYECKIM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KAIUs U KaJIbIIHS
[IpencraBneHre o0 MEPUOIUYECKOW 3aBHCHUMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB (paguyc aTroma,
6 ANEKTPOOTPHUIIATEIILHOCTD), IPOCTHIX U CIOXHBIX BEIIECTB OT IMOJIOKCHHS 3JIeMeHTOB B [leproandeckoii cucreme (B
MaJblX MEePUOJaX U TJIaBHBIX MOJArPYMNax) U 3J€KTPOHHOTO CTPOEHUS aToMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHUYECKHE AJIEMEHTBI
7.2 HEOpPraHWYECKUE BEIIeCTBA
7.3 XUMHYECKHE PEaKIun
8 YMeHue onpenensaTh:
8.1 BaJICHTHOCTh M CTENIEHb OKHCIIEHUS XUMUYECKUX JIEMEHTOB, 3apsii MOHA
8.2 BUJ] XUMUYECKOU CBSI3U M TUI KPUCTAJUTMYECKON CTPYKTYPHI B COCTMHEHUSX
8.3 XapakTep Cpelbl B BOJHBIX PAaCTBOpPaX BEHIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJIUTENIb 1 BOCCTAHOBUTEIH
9 YMeHue xapakTepru3oBaTh (GU3HMUECKUE U XUMUYCCKUE CBOMCTBA:
91 MPOCTHIX BEMIECTB (KUCIOPO, 030H, BOJIOPOI, TpaduT, ammas, KpeMHHH, a30T, ¢pocdop, cepa, XJIop, HaTpUH, Kaaui,
. MarHui, Kajablui, aJTFOMUHUAN, KEJE30)
9.2 CJIOKHBIX BEIIECTB, B TOM YMCJI€ MX BOJHBIX PacTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPOI, CEPOBOIOPOA, OKCUABI U

runpokcubl MetamuioB I-1IA rpynn, amomunus, menu (1), uunka, xenesza (II u II), okcuast yrinepona (II u 1V),

kpemHus (IV), azora u gocdopa (III u V), cepst (IV u VI), cepHucTtas, cepHasi, a30THcTas, a30THas1, pocdopHas,




YroJibHasA, KpEMHHUCBAA KUCJIOTAa U UX COJ'II/I)

IIPOTrHO3UPOBATE U XaPAKTCPU30BATb CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT UX COCTaBa W CTPOCHUS, IIPUMCHCHHNC

9.3 BEII[ECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTh MPOTEKAHHUS XUMUYECKHUX MPEBPAIICHUM B Pa3TUUYHBIX
YCIIOBHSIX
10 YMeHHE COCTaBJIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHHS PEAKIIUi, B TOM YHCIIE:
10.1 peaxIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIAN
10.3 WUTIOCTPUPYIONINX XUMHUYECKHAE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYII) HEOPTaHUYECKIX BEIIECTB
10.4 MIOATBEPKIAIOIINUX TEHETUUECKYI0 B3aUMOCBS3b MEXKY HUMU
11 YMeHue BbIUUCIATH (IPOBOAUTDH PACUETHI):
111 OTHOCUTETFHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIF0 XHMHUYECKOTO JJIEMEHTa B
' COeIMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 M0 YPaBHEHUSAM XUMHUYECKHUX PEaKIUA U HAXOIUTh KOJIUYECTBO BEIIECTBA, O0BEM M MacCy pEarcHTOB WIIH
' MPOJIYKTOB PEAKIINU
12 Bianenue (3Hanne OCHOB):
101 OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HaHUA (HAOIIOJCHHWE, W3MEpEHHEe, JKCIEPUMEHT, MOJICIUPOBAHUE) MPHU
' W3YYCHHUH BEIECTB M XUMUYECKHX SBICHUI; yMEeHUE cPOPMYITUPOBATH IPOOIEMY U MPEITIOKUTH MyTH €€ PeIIeHuUs
12.2 0e30MmacHO# paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUECKOHN MOCY10i 1 1ab0paTOpHBIM 000pyI0BAaHUEM
12.3 MpaBWwIaMud 0€30MacHOTO OOpallleHusT C BEIIECTBAMH, HCIIOJB3YEMBIMH B TIOBCEIHEBHOHN JKHU3HH, IMpaBUIAMH

MOBEICHUS B LIEJSIX cOepexeHMsl 30POBbsl U OKPYXKAloUled NMPUPOAHON Cpejibl; MOHMMAaHHE BpeAa (OMacHOCTH)




BO3JCHCTBUSA Ha >KUBbBIC OpraHnu3Mbl OHpe,Z[eJ'IéHHLIX BCIICCTB, cIoco0oB YMCHBIICHUA W HNPCAOTBPpALICHUA HX

BPETHOT'O BO3JCUCTBUSA

13 Hanunune npakTuyeckrx HaBBIKOB IJIAHUPOBAHMS U OCYILECTBIICHUS CIIEIYIOIIMX XUMUUYECKUX SKCIIEPUMEHTOB:
131 W3ydYeHHUE U OTMHCaHNe (PU3MUECKUX CBOMCTB BEIIECTB; 03HAKOMIICHUE C (PH3MUECKUMH U XUMUYECKUMU SIBJICHUSMU;
' OTIBITHI, WITIOCTPUPYIOIINE TPU3HAKU POTEKAHUS XUMUYECKUX peaKnuit
13.2 U3y4eHUEe CII0COO0B pa3fieNieHus: cMeceit
133 IIOJIyY€HUE KUCIIOpPOJa U M3YyYEHHE €r0 CBOWCTB; IIOJYyYEHHE BOJOpPOJAa M HU3YUYEHHE €ro CBOMICTB; IOJIy4EHHE
' YTJIEKUCIIOTO ra3a U U3yUYeHHE ero CBOMCTB; MOJIyYeHHE aMMHaKa U U3y4YEeHHE €ro CBOICTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C OINPEECTEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA
e MPUMEHEHNE WHANKATOPOB (JIakMyca, MeTWiopaHka W (eHondTanienHa) g ONpeeeHUs] XapakTepa Cpeabl B
' pacTBOpax KHUCJIOT U IIeJIouei
HCCIIEIOBAHUE U ONMCAHUE CBOMCTB HEOPTaHMUECKHUX BELLECTB PA3IMYHBIX KJIACCOB; U3YUEHUE B3aUMOJICHCTBUSI KMCIOT
13.6 C MeTaJUlaMH, OKCHJaMH METaJUIOB, PAacTBOPHUMBIMU U HEPAaCTBOPHUMBIMH OCHOBAHUSIMH, COJISIMM; TIOJTy4YEHHE
' HEPACTBOPUMBIX OCHOBAHHI{; BEITECHEHUE OJTHOTO METalljia APYyTUM U3 PacTBOpPA COJH; HCCleA0BaHne aM(OTEpHBIX
CBOMCTB I'MAPOKCUIOB ATFOMUHUS U LIMHKA
pelleHrne HKCIEepUMEHTalIbHBIX 3afady 1o TeMaM: «OCHOBHbIE KJIacChl HEOPraHWYECKUX COEIUHEHUI»;
13.7 «OneKTponuTHIecKas Iuccounanusy; « BaxHene HeMeTalIbl U UX COeMHEHUs»; «BaxHeilnre MeTamibsl U ux
COEIUHEHUS»
XUMHUYECKHUE IKCIEPUMEHTBI, WIITIOCTPUPYIOIINE PU3HAKN NMPOTEKAHUS PEAKIMI HOHHOIO 0OOMEHa; KaueCTBEHHBIE
13.8 peakuuu Ha TMPUCYTCTBYIOIIME B BOAHBIX PAaCTBOpax HOHBI: XJIOPHUI-, OpoMHI-, MOAUA-, cyibdart-, docdar-,

KapOOHAT-, CUJIMKAT-aHUOHBI, THIPOKCH/I-UOHBI, KATHOHBI aMMOHWUSI, MarHUs, KaJIbIHs, ATFOMUHIS, Kene3a (2+) u

xkenesa (3+), menu (2+), mMHKA

14

VYwmenue:




14.1

MNpCACTABIATh PE3YJIbTAThI JKCIICPUMCHTA B (bopMe BBIBOJOB, JOKa3aTCJIbCTB, rpa(bI/IKOB nu Ta6J'II/II_[ U BBIABJIATH

OMIIMPUICCKHUEC 3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATH CBA3U MCKAY PCAJIbHO Ha6JHOIIaeMI)IMI/I XUMHWYCCKHUMU SABJICHUSAMHU U IIPOLCCCaMU, MMPOUCXOAAINIUMUA

B MAaKpO- U MUKPOMMUPC, OOBSACHATH IMPHUYNHBI MHOFOO6paBI/I5{ BCIICCTB




IHEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

9K3AMEHE 110 XUMHHN
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 [lepBoHayanbHbIE XUMUYECKUE TTOHATHUSA

1.1 Uucteie BemecTBa U cMecu. CrocoObl pa3aeneHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpOCThI€ U CI0KHbBIE BELIECTRA.

1.3 Xumudeckas ¢popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIeMEHTOB. CTEIIEHb OKUCIICHUS

14 3aKkoH MOCTOSIHCTBA cocTaBa BemiecTB. OTHocHTeNbHAass aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsipHas macca. MaccoBas
' JIOJISI XUMHUYECKOTO 3JIEMEHTA B COSIMHCHUH

Ls KomnyectBo BemiectBa. Monb. MomsipHas Macca. MonsipHbIE 00bEM Ta30B. B3auMOCBSI3b KOJWMYECTBA, MAcChl M YHCIIA
' CTPYKTYPHBIX €IMHUI BEIIECTBA

L6 dusznueckrue W XUMHUYECKUE SBJIICHHUS. XUMHUYECKas peakiuuss U e€ MpU3HAaKU. 3aKOH COXPAaHEHHUS MAacChl BEIICCTB.
' XUMUYECKUE YPABHECHUS
2 [Tepuonuueckuii 3akoH u [lepuoanueckasi cuctema xumudeckux snemeHToB .M. Menneneea. CTpoeHne aTOMOB

1 [lepuonnueckuii 3akoH. llepmommueckas cucrema xumuueckux daeMeHToB JI.M. Menneneesa. Ilepuonsl u rpynmsl.
' DU3NYECKUIN CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA

55 Crpoenune aromoB. CocTaB aTOMHBIX siaep. M3oronsl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0UYeK aTOMOB HepBbIX 20
' XUMHUYECKHUX AeMeHTOB [lepuoanueckoit cucremsl JI.M. Menaeneesa

3aKOHOMEPHOCTH B U3MEHEHHH CBOIMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBLIX TPEX MEPUOAOB, KaUs, Kalblus (pagnyca aTOMOB,
2.3 3JEKTPOOTPHUIATEIIBHOCTH, METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U UX COCAMHEHUIN B COOTBETCTBHUH C IMOJIOKEHUEM

3JICMCHTOB B HepHOI[H‘IeCKOfI CUCTEMC U CTPOCHUCM UX AaTOMOB




CTpO@HI/Ie BCIICCTBA

Xumudeckas cBsa3b. KoBajgeHTHas (HOHﬂpHaﬂ u HCHOJ'IHpHaH) CBA3b. 9HCKTpOOTpI/II_[aTCJ'IBHOCTI> XHUMHNUYCCKHUX OJICMCHTOB.

> HNonnas cBsa3b. MeTaminueckast CBA3b

12 Tunel KpuUCTAUIMYECKUX pEHIETOK (aTOMHAas, WOHHAs, MeETa/UIMYecKasl), 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIIA
' KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOMN CBS3H
4 Baxueiiiue npeactaBuTenn HEOpraHM4eckux BeniecTB. Hemeramibl u ux coeguHeHusl. MeTamibl U UX COeAMHEHUS

Knaccudukanms v HOMEHKIATypa HEOPTaHWYECKUX COSAMHEHUN: OKCHUIOB (COJe00pa3yrolue: OCHOBHBIE, KHCIOTHBIE,
4.1 amM(pOTepHBIC) U HECOIe0OpasyIoie; OCHOBaHNH (IIEIOYN M HEPACTBOPUMBIC OCHOBAHUS); KHCIOT (KUCIIOPOACOACPKAIINAC
0ECKHUCIOPOIHbIE, OHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHUCIBIX)

42 duznveckre U XMMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOJIOPOAA, XJI0pa, KUCIOPOaa, cephl, a30oTa, dhocdopa,
' yriiepojia, KpeMHHUS

43 dusznyecKkre U XUMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JINTUS, HATPUS, KaJIHsI, MATHUS W KaJIbIHs, aJTFOMUHUA,
' xene3a. DIEeKTPOXUMHUUECKUH Psi/i HANIPSYKEHUH METaJlIOB

4.4 duznueckre 1 XUMUYECKHE CBOMCTBA BOJOPOIHBIX COEUHEHUN HEMETAIOB: XJIOPOBOA0PO/Ia, CEPOBOIOPOA, AMMHUAKA

45 duznveckre U XMMHUYECKHUE CBOMCTBa okcuaoB HeMeTawoB: cepol (IV, VI), azora(ll, IV, V), docdopa(lll, V), yrnepona(ll,
' IV), kpemuusa(1V). Ilonyuenue okcuoB HEMETAIIOB

4.6 Xumnueckue cBoiictBa okcuoB: MetaiuioB IA—IIIA rpynmn, unka, meau(1l) u sxeneza(Il, III). ITonyuenue okcuoB MeTamuioB

47 XWMHYECKHE CBOMCTBA OCHOBAaHWUN M aM(POTEPHBIX THUAPOKCHIOB (HAa MpPUMEpPE THAPOKCHUIOB ATIOMUHHUS, Kee3a, IMHKA).
' [Tonydyenue ocHoBaHUl 1 aM(POTEPHBIX THIPOKCHIOB

A3 OO0mue XUMUYECKHe CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEpPOBOMOPOAHON, CEPHHUCTOHM, CEpHOH, a30THOH, (ochopHOi,
' KpEMHUEBOM, yrosibHOH. OcoOble XUMUYECKHE CBOMCTBAa KOHIEHTPUPOBAHHOM CepHON 1 a30THOM KucaoT. [lomyueHue Kuciot

4.9 OO6mue XxuMHUUIECKHEe CBOMCTBA cpenHux colied. [lomyuenue coneit




4.10 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJIOPO/Ia, KUCIOPOa, aMMHaKa, YTIEKUCIIOTo Ta3a B 1JabopaTopuu
4.11 [Tonydyenue ammuaka, CEpHOM U a30THOW KHUCIIOT B MPOMBINIIEHHOCTH. OOI11e crioco0bl MOIy4YeHUs METAIJIOB
4.12 I'enernyeckas cBsA3b MEXKAY KJlaCCaMHM HEOPraHUYECKUX COCIUHEHUM
5 XUMUYECKUE peakliuu
51 Knaccugukanus XuMHYECKUX peakuil Mo pa3IudHbIM MPU3HAKAM: 110 YUCIy U COCTAaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
' 0 TeII0BOMY 3((PEeKTy, 0 U3BMEHEHUIO CTENIeHEH OKHUCICHHUSI XUMUYECKHUX AJIEMEHTOB
59 TeroBoli > (dEeKT XUMHUECKOW peakuH, TEePMOXUMHUYECKHE YpaBHEHHs. OK30- U DHIOTEPMHYECKHE DPEaKIUH.
' TepMoxuMndeckue ypaBHEHHS
53 OKHCANTENTPHOBOCCTAHOBUTENBHBIE peakiMu. OKUCIUTENN M BOcCTaHOBUTENU. lIporecchl OKHMCIEHMS U BOCCTAHOBJICHUS.
' DNeKTpOHHBIN OaJlaHC OKUCIUTEIbHOBOCCTAHOBUTENIBHON peakiuu
54 Teopus saeKTpoIUTHYECKON aucconuanii. KaTHoOHBI, aHWOHBI. DJIEKTPOIUTHI W HEINEKTPOJuThl. CuibHBIE U Cciladble
' a1eKTposnThl. CTENEeHb ANCCOLUAINY
55 Peakiiun moHHOTO OOMEHa. YCJIOBUS MPOTEKaHUSI peakMii MOHHOTO OOMEHa, MOJHBbIE M COKpAIIEHHBIC MOHHBIC YPaBHEHHS
' peakumii
6 XUMUA U OKpY’Karomas cpena
. BemectBa u Marepuaisl B IOBCEIHEBHON KU3HU YEJIOBEKa. be3onacHoe ucnoyib30BaHUE BEUIECTB U XUMHUYECKUX PEaKLHUi B
' nabopaTtopuu u ObITy. [IepBas mOMOILb IPU XUMHUUECKUX 03KOTaX U OTPABICHUAX
XUMUYECKOE 3arpsiI3HEHUE OKPY KaIOIEel cpe/ibl (KUCIOTHBIE JOXKAM, 3arpsI3HEHUE TT0YBBI, BO3AYyXa U BOJOEMOB), CIIOCOOBI €r0
6.2 npenotBpamienus [IpenenpHas pomyctumass konmeHtpaius BemecTtB (I1JIK). Poas xumum B pemeHHH SKOJOTHYECKHX
npobaem. YcuneHue napHUKoBoro 3pdexra, paspylieHne 030HOBOTO CII0s
[Ipumenenue cepbl, a3orta, Qocdopa, yriaepona, KpeMHUS U UX COCIMHEHUH B OBITYy, MEAMLMHE, MPOMBIIUIEHHOCTH M
6.3 cesIbcKoM xo3stiicTBe. [IpuMeHeHre MeTalioB U CIUIaBOB (CTallb, UyTyH, TIOPATIOMUHUM, OpOH3a) B OBITY U MPOMBIIIJICHHOCTH

ux coenuHeHui. Ilonsarue o KOppO31uu METAJIJIOB, OCHOBHBIC CIIOCOOBI 3alUTHI KX OT KOPPO3UH




64 [IpupoiHbIE UCTOYHHUKHU YTIIEBOJIOPOIOB (Yroyib, MPUPOJHBIN Ta3, HEPTH), MPOIYKTHI UX MepepadoTKu (OCH3WH), UX POJIb B
' OBITY U IPOMBINUICHHOCTH
[lepBOHaYabHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUSIX yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, STaHoll,
6.5 TJIMLEPHH, YKCyCcHas Kucnota). [ToHsTue o OMOI0rnyecKy BaXKHBIX BEIIECTBAX: XKUPaxX, OelIKax, yIriaeBojax — U UX POJU B KU3HU
YenoBeKa
7 Pacuérsr:
7.1 1o ¢popMysaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM

CnucoKk UTOroBbIX IVIAHUPYEMBIX PE3YJIbTATOB ¢ YKa3aHUEM ITANlOB UX (l)OpMI/IpOBaHI/ISI U C11oco0oB OIICHKH

Choucox INIAHUPYEMBIX PE3YyJbTAaTOB, 3TAIlbI

Cnoco0 oneHkKH

8 KVIACC

PaCKpBIBATE CMBICJT OCHOBHBIX XUMHWYECKUX HOHATHH: aToOM, MOJICKYJIA, XUMHYECKHI 3JICMCHT, ITPOCTOC
BEIIIECTBO, CJIIOKHOE BEIIECTBO, CMECh (OJTHOPOIHAS U HEOJHOPO IHAS ), BAIGHTHOCTh, OTHOCHTEIbHAS
aTOMHAasl U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAsl Macca, MaccoBast 10JIs
XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU, MOJISIPHBIN 00BbEM, OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas peakiysl, KiiaccuuKalus peakuii: peakiuuu
COCIIMHEHMSI, PEaKIIUU Pa3I0KEHHUs, PEaKINH 3aMeIlIeHUs], peakIluid 0OMEeHa, 9K30- U YHAOTEPMUUYECKUE
peaKkiuu, TerIoBou 3P heKT peakiu, siApo aToMa, MIEKTPOHHBIN CJIIOW aToMa, aTOMHAas OpOUTalb, pPanycC
aToMa, XUMUYECKasl CBs3b, MOJISIPHAs U HEMOJsIpHAsi KOBAJIEHTHAs CBSI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAsE KOHLEHTpAIus) B pacTBOpE

Tekymmii — , pemenue 3aaay,
TECTUPOBAHUE , YCTHBIIN
OTBECT

[TIpoMekyTOYHBIN KOHTPOJIb-
pELIEHHE PACUETHBIX 3a7a4

UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUUYECKUX ITOHATUN U IPUMEHSATDH 3TU IOHATHUS IIPU ONUCAHUU
BEILIECTB U UX IPEBPALLIECHAN

Texkymuil yCTHBIN OTBET,
ydeOHoe 3a/1aHHe

HCIIOJb30BATh XUMHWYCCKYIO CUMBOJIMKY JJIsI COCTABJICHUA q)OpMyJI BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX

Texkynuii — , pelieHue 3ajad,




peakuuii

TECTUPOBAHUE , YCTHBIN
OTBET

OHpeHeHﬂTbBaHeHTHOCTBaTOMOBSHGMCHTOBI36HHapHBD(COGHHHeHHﬂX,CTeHeHBOKHCH@HHQSHGMGHTOBB
6I/IHapHBIX COCAUHCHUAX, MPUHAMJICKHOCTDb BCIICCTB K OHpe,E[eJ'IéHHOMy KJ1acCy COGI[I/IHCHI/Iﬁ 110 (bopMleaM,
BUJ XHUMHYECKOH CBSI3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B HCOPraHNM4YCCKUX COCANHCHUAX

Tekymmii — , pemenue 3aaay,
TECTUPOBAHUE , YCTHBIN
OTBET

packpsiBaTh cMbich [lepuoanueckoro 3akona [[.M. MenneneeBa: 1eMOHCTPUPOBATH TOHUMAHHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT MX MOJIokeHUs B [leproanueckoii
CUCTEME, 3aKOHOB COXPAaHEHHUSI MacChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHS,
3aKOoHa ABOTAJPO, OMUCHIBATH U XapaKTEepPH30BaTh TaOMuHy0 Gopmy [leproandeckoit cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inuaTh MOHATHUS «TJaBHas noArpymnmna (A-rpymnmna)» u «mnobouynas noarpymmna (b-
rpyTIa)», Majabie U OOJBIINE TICPUOJIBI, COOTHOCHTH 0003HAYCHHSI, KOTOPHIC HMEIOTCS B TAOJIUIIE
«ITepuoanueckas cucrema XumMudeckux 3yemMeHToB JI.1. MeHeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij si/ipa, o0IIee YUCIIO JIEKTPOHOB U paCIIpeICIICHHE
WX TI0 JICKTPOHHBIM CJIOSIM)

Texkymuit — , pemeHue 3aaad,
TECTUPOBAHUE , YCTHBII
OTBET

[IpoMekyTOUYHBIN KOHTPOJIb-
pelIeHre pacyeTHBIX 3a1a4

KJIaccu(UIPOBATh XMMUYECKHE DIIEMEHTHI, HEOPTaHMUYECKUE BEIIECTBA, XUMHUECKUE PEaKIiH (TI0 YHCITY H
COCTaBY Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEINIOBOMY 3 (deKTy)

Texyumumii-
KOMOWHUpOBaHHas paboTa
TECTUPOBAHUE , YCTHBIN
OTBET

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOITBEPKIast
ONMCAaHKUE IPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIMI

Tekymmii — , pemenue 3aaay,
TECTUPOBAHUE , YCTHBIIN
OTBCT

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA, BOBMOXKHOCTH
IIPOTEKaHUS XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX

Tekymmii — , peleHue 3aaad,
TECTUPOBAHUE , YCTHBIN
OTBET

BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIF0 XUMUYECKOIO
3JIeMeHTa 110 (OpMyJie COEIUHEHNUS, MACCOBYIO JOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110

Tekywmmii — , pelienue 3aaady,
TECTUPOBAHUE,




YPaBHEHUIO XUMHUYECKOU PEaKLIUU

IIpoMeKyTOUHBIN KOHTPOJIb-
pelLIeHre pacyeTHBIX 3a1a4

MIPUMEHSTH OCHOBHBIC OTIEPAINN MBICITUTEIILHOM IEATEIPHOCTH - aHAIU3 B CHHTE3, CpaBHEHUE, 0000ITCHHE,
CUCTEMAaTH3aIINIO, KJIacCU(UKAIINIO, BBISIBJICHHE IPUUYUHHO-CIICICTBEHHBIX CBA3EH - AJI U3y4YEHHUs CBONCTB
BEILIECTB U XUMUYECKUX PEaKIMi, ECTECTBEHHO-HAYUHbBIE METO/IbI TTO3HAHUS - HAOJI0ICHHE, U3MEPECHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEabHBIM U MBICJICHHBIN)

Tekymuii — , peuieHue 3aaad,
TECTUPOBAHUE,
[IpomeKyTOUHBIN KOHTPOJIb-
pEIlIeHNE PACYETHBIX 3a/1a4,
JKCIIepUMEHTaIbHas paboTa

CJIeZIOBATh NTPaBUJIaM I10JIb30BaHHsI XMMUYECKOH MOCYI0M M 1TaOOpaTOPHBIM 000pyI0BaHUEM, A TAKXKE
npaBuiIaM OOpaIeHHUs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIHUSMH T10 BBITIOJTHEHHUIO JJA0OPATOPHBIX
XMMUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BELIECTB (BOJIOPOA U KUCIOPOaa),
IPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON MaCCOBOM JJ0IeH PaCTBOPEHHOTO BELIECTBA, INIAHMPOBATh U
IIPOBOJIUTh XMMHUYECKHE HKCIIEPUMEHTHI 110 PacliO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIOT C OMOILBIO
MHIMKATOPOB (JIakMyc, heHoIPTaIeHH, METUIOPAHXK U APYTHE)

Texkymuit — , pemeHue 3aaad,
TECTUPOBAHUE, -,
JKCIIepUMEHTaIbHas paboTa

9 KJIACC

PacKpbIBAaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHNA: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH,
aHHMOH, IIPOCTOE BELIECTBO, CII0KHOE BEILECTBO, BAJIECHTHOCTD, DJIEKTPOOTPULIATEIIBHOCTD, CTEIICHD
OKMCJICHUs, XUMHUECKas peakius, XUMUUYeCKasl CBs3b, TEIIIOBOM 3(h(eKT peakunu, MoJib, MOJISIPHBIN 00BEM,
pacTBOp, IEKTPOJIUTHI, HEAIEKTPOJIUTBI, IEKTPOIUTHUYECKAS TUCCOLUALINS, PeaKIU HIOHHOTO 0OMEHa,
KaTaJln3aTop, XUMUYECKOe paBHOBECHE, 00paTUMble U HEOOpATUMBbIE PEAKIINU, OKUCIUTEIIBHO-
BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIND, OKUCIICHHE U BOCCTAHOBIICHUE, AJIJIOTPOIINS,
aM(OTEepHOCTh, XUMHUECKasl CBsI3b (KOBAJIEHTHAs, HOHHAs, METAJUINYECKas), KpUCTAJUIMYECKasl peléTka,
KOpPPO3Hsl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOU pEaKIMK, MPEAeIbHO JoImycTuMas KoHuenTpanus I[TJK
BELIECTBA

Texymuit — , pemeHue 3aaad,
TECTUPOBAHUE, -,
JKCIIepUMEHTaIbHas paboTa

HIUTIOCTPHUPOBATH B3ANMOCBA3b OCHOBHBIX XUMHWYCCKUX TTOHITHI B MPUMCHSATDH 3TU MMOHATHA ITPU OIMMCAHUUN
BCIICCTB U UX npeBpameHHﬁ

Texymuii- yCTHBIN OTBET

HCIIOJIB30BAaTh XUMHUYCCKYIO CUMBOJIMKY JJIsI COCTABJICHUA q)OpMy.]'I BEUICCTB U ypaBHeHI/II\/II XUMHNYECKUX
peaxkuuii

Tekymmii — , pemenue 3aaay,
TECTUPOBaHUE

ONpEIENATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMHUUYECKUX 3JIEMEHTOB B COEIMHEHUSX PA3JINYHOTO
COCTaBa, MPUHAAJICIKHOCTh BEIIECTB K ONPEAeNEHHOMY KJIacCy COeIMHeHU 1o hopMysaM, BUI XUMUYECKOH
CBsI3M (KOBaJCHTHAs, MOHHAs, METAJUIMUECKasl) B HEOPIraHUYECKUX COCAMHEHUSX, 3aps]] HOHA IO XUMHUYECKON
bopmyIe, XxapakTep cpenibl B BOJAHBIX paCTBOPAX HEOPTaHWUYECKUX COSAWHEHHM, THIT KPHUCTAITTHNUYECKOM
pPEIETKH KOHKPETHOIO BEILIECTBA

Tekymmii — , pelieHue 3aaad,
TECTUPOBAHUE




packpbiBaTh cMbIca [Iepuoanueckoro 3akona /[.1. Menaeneesa u 1eMOHCTPUPOBATH €0 IIOHUMAHHUE:
OIUCBIBATh U XapaKTepu30BaTh TabauHyto GopMy [leproandeckoit cuCTEMbl XUMUYECKUX JIEMEHTOB!
pa3nuyaTh NOHATHS «TJaBHas moarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)», Manslie u
OoJbLIME NEPUO/Ibl, COOTHOCUTh 0003HAYEHNUs1, KOTOPBIE UMEIOTCS B IEPUOJUUECKON TabIHIIEe, C YMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sipa, o01iee Yucio
3JIEKTPOHOB U paclpeeeHue UX MO IEKTPOHHBIM CII0AM), OOBSACHITH 00IIHME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEIUHEHM B MpeAeIax MajblX IEPUOIOB U INIaBHBIX MOATPYIII C
Y4ETOM CTPOEHHUSI UX aTOMOB

Texymumii-
TEPMHUHOJIOTUYECKU I
JUKTaHT, TECT

KIIACCU(PUITMPOBATH XUMUYECKUE IIIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYCCKUE peakuu (110 YUCITy
COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIICCTB, IO TEILIOBOMY (D (EKTY, 10 U3MEHEHUIO CTCIICHEH OKHUCIICHHS
XUMHUUYECKHX AJIECMEHTOB)

Tekywmuii — , peuieHue 3aaad,
TECTUPOBAHUE, -,
SKCIIEpUMEHTANIbHAs paboTa

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHME U CTICIIM(PUICCKUE XUMUIECKHNE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEILECTB, TOATBEPKas ONIMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHHUI COOTBETCTBYIOIINX
XUMHUUYECKUX PEaKInil

Tekymmii — , pemeHue 3aaay,
TECTUPOBAHUE, -,
JKCIIEpUMEHTaJIbHAs paboTa

COCTaBJIATh YPAaBHEHMS DJIEKTPOIUTHYECKON TUCCOLMALNN KHACIIOT, IIEJI0YEN U COJIEH, TIOJIHBIE U
COKpaIllEHHbIE YPAaBHEHUS peakIfii HOHHOTO 0OMeHa, ypaBHEHHS PEAKLUH, ITOATBEPKIAIOIINX
CYILLECTBOBAHUE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KJIACCOB

Tekymmii — , pemenue 3aaay,
TECTUPOBAHUE, -,
JKCIIEpUMEHTaJIbHAs paboTa

PacKphIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA OCPEICTBOM COCTABICHHS
AJIEKTPOHHOTO OajlaHca 3TUX peaklui

Tekywmmii — , pelenue 3aaay,
TECTUPOBAHHUE, -,

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX CTPOCHHMSI, BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX
MIPEBPALICHUI B Pa3JIMUHBIX YCIOBUIX

Tekywmuii — , peuieHue 3aaay,
TECTUPOBAHUE, -,
SKCIIEpUMEHTANIbHAs paboTa

BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChl BEIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO
aneMeHTa 1o (popmylie CoeAMHEHHS, MAaCCOBYIO JOJIIO BEIIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 11O
YPaBHEHHUIO XMMHUYECKOUN peaKIuu

Tekywmuii — , peuieHue 3aaay,
TECTUPOBAHUE, -,

CO6J'IIOI[aTI> IIpaBujia IOJIb30BaHUA XHUMHYECKON HOCY,HOﬁ u J'Ia60paTOpHBIM O60py,Z[OBaHI/IeM, a TaKKEC
ImpaBujia 06pameH1/1;1 C BEIICCTBAMHU B COOTBCTCTBUU C MHCTPYKUHAMU I1O BBIITOJHCHUIO na60paTopHHx
XUMHUYCCKHUX OIIBITOB I10 IMOJIYUCHHIO U CO6I/IpaHI/II-O F83006p33HBIX BCIICCTB (aMMI/IaKa " YIIJICKHUCJIOIo ra3a)

Texymuii — , pemenue 3a1ad,
TECTUPOBaHHUE, -,
MPOMEKYTOYHBIH-
SKCIIEpUMEHTaNIbHAs paboTa

MPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAaB pPa3IMYHBIX BEILIECTB: PAClIO3HABATh
OTIBITHBIM MYyTEM XJIOPUIOPOMUI-, UOAUI-, KapOoHaT-, hochat-, CHIHKaT-, CyIb(har-, THIAPOKCUA-HOHBI,

IIPOMEKYTOUHBIN-
JKCIIEPUMEHTaNIbHAs PaboTa




KaTHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB

MIPUMEHSTH OCHOBHBIEC OTIEPAINY MBICITUTEIILHOM IEATEIPHOCTH - aHAIU3 U CUHTE3, CpaBHEHUE, 0000IICHHE,
CUCTEMATHU3ALMIO, BBISIBJICHUE IPUUYUHHO-CIIEICTBEHHBIX CBS3€H - 111 U3YUYEHUS! CBOMCTB BEILIECTB U
XUMHYECKUX PEaKIHi, ECTECTBEHHO-HAYYHBIE METObI TTO3HAHMS - HAOIIOICHUE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICJICHHbIN)

Tekymmii — , pemenue 3aaay,
TECTUPOBAHUE, -,
IIPOMEKYTOYHBIH-
JKCIIepUMEHTaIbHas paboTa




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA
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e Xwumus, 8 xiacc/ 'abpuensia O.C., Octpoymor U.I'., Cnaakos C.A., AKIITMOHEpHOE
obmectBo «M3marenscTBO «lIpocBemienne»

o Xumus, 9 xnacc/ 'abpuensia O.C., Octpoymon U.I'., Cnaakos C.A., AKIITMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

https://rosuchebnik.ru/ -"IIpocsemenue" Kopnopamus Poccuiickuii yueOHIK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

. http://www.edu.ru/ — DegepanbHble 00pa3oBaTeIbHbIE PECYPCHI AJIsi OOIIETO
OpazoBaHus/

. https://educont.ru/ - Karamor uudpoBoro o6pa3oBaTeIbHOTO KOHTCHTA.

. http://school-collection.edu.ru/ - Enunas komnekuus uudpoBbix 00pa3oBaTeNbHBIX PECYPCOB.

. http:// www.hemi.nsu.ru/ - OCHOBBI XUMUHU. DIEKTPOHHBIN yUECOHUK.

. http://hemi.wallst.ru/ — OOpazoBaTENbHBIN CAUT I MIKOJILHUKOB M0 XUMUHU

. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlIomoHOCOBa

. https://vos.olimpiada.ru/ - Bcepoccuiickast omuMIinajia mKkoJIbHIKOB.

. https://chem8-vpr.sdamgia.ru/ - Peury BIIP.
. https://oge.sdamgia.ru/ - Penry OI'D.
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