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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHpIx B @I'OC OO0, a takke Ha OCHOBe (emepanbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIUU MPENOIaBaHusl YIeOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @exneparuu.

[Iporpamma mo XuMuu [a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPeIyCMaTPUBAET paclipeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPXKAHUSA, PEKOMEHAYEMYIO MOCIeI0BaTEeIHHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHU K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4YeHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHUIO Y4eOHOTO COJIepKaHusI.

3HaHWe XUMHUH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEIbHOM  y4yeOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEbHOCTH;

3HaKOMHUT €O CleUu(pUKON HAaydHOTO MBIIUIEHHs, 3aKJIaIbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroImuxcs;

cnocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TPUpPOJE, K 4YeNOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4EHUU XMMHUHU OOECHeyuBarOTCs crenu(puKoil comepikaHus
y4eOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IEJarorn4eckud afanTUPOBAaHHBIM OTpPaKEHUEM
0a30B0il HAyKH XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAETbHBIX 3HAYMMBIX TOHSATHI OpPraHNn4eCcKON XUMHH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKoW peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTHS 3HAHWH HA OCHOBE
TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUIECCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX MU
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIpyromy,
BBIMIOJTHAS (D)YHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUSI U3y4aeMbIX BEILECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW U3 paHee M3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJoBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKUX PEaKIIHii, B
(GopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IpaBUil 0€3011acHOTO
oOpalleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue e, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHSATUIO PELIEHHUH, CHOCOOHOW ajanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJIEHHOCTh OOyuYeHHMs Ha CUCTeMaTH4eckoe mpuoOllieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHuS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIUX HPUOOPETEHUIO0 OOYYaAIOIIMMHUCA OIbITA
pa3sHOOOpa3HON NEATETbHOCTH, NMO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII ), MMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBATH SBJICHUS OKPYKAIOLIEr0 MHpa, MCIOJb3Yys 3HAHUSA U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XUMHH, I[PUMEHATh MX IpPU pELlIeHHH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHHe y 00y4arOUINXCSl T'YMAaHUCTUYECKUX OTHOIIECHUH, TOHUMAaHUs [IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBIEHHOCTH JAajbHEHIIero 00ydeHHs..



OGH.[CC YuCJIO 4acoB, OTBeHéHHBIX AJId U3y4CHUA XMMHUHU Ha YPOBHC OCHOBHOTO O6LL[€I‘O
oOpa3oBaHus, coctaBiseT 136 gacoB: B 8 kinacce — 68 wacoB (2 yaca B Hezieno), B 9 kimacce — 68
4yacoB (2 yaca B HEZCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Pu3nueckre CBOWCTBA BEUIECTB. ArperarHoe cocTtosHue BemlecTB. l[loHsTHe o
METOJIaX MO3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbI. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP AaTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COSTMHEHUH.

dusznueckue M XUMHUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHUs. Kiaccuukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKEHUs, 3aMEIIEHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiaMu palbOTHl B JIaOOpaTOpHH M MpUEMaMHU
oOparenus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHNYECKUX BEIIECTB, HAOMIOAeHNEe (pr3nyecKkuX (TIaBJIeHUE BOCKA, TasSHUE JIba,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKAaHMsS XUMHUYECKMX peakiuil (pas3noxeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWH, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpOBaHUE, BHINApUBAHUE, AUCTUIUIALIUS,
xpomatorpadusi, MpOBeIEHHWE OUYMUCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAHUE
pE3yJbTaTOB MPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31eMEeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHUCIOpoJa B Jaboparopud u
npoMelieHHocTu. KpyroBopot kucinopoaa B mpupoze. O30H — auioTpomHas MoaudUKaius
KHCIIOpO/Ia.

TermmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHYECKHUE YPaBHEHHs, SK30- U
SHAOTEPMHUUYECKUE peaKUuHu. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MmoyueHus. KuciaoTrsr u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

dusnyeckue cBoMcTBa Boabl. Bona kak pactBoputens. PactBopel. HacelneHHele u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoAbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJIHBIX Boja. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeamneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Knaccudukaruss OCHOBaHWA: WIETOYM HW HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKie U XUMHUYCCKUE
cBoiicTBa kuciot. P akruBHoctu metamwioB H. H. bekerosa. Ilosryaenue kucior.

Comu. Homenknarypa coneil. ®@uznueckue U XUMU4ecKHe cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXY KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIepKaHus KHCIOpOoia B BO3JlyXe, MOJydeHHe, coOupaHue,
pacro3HaBaHUE W HM3yYE€HHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasramMu OKCHUJIOB W OIHMCAHME WX CBOWCTB, MOJIydeHHE, COOWMpaHWeE, pPACIO3HABAaHUE H
M3y4eHue CBOWCTB BOJOopojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIEHHE 00pa3IlOB BEMIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHMS BEIIECTB C Pa3IMYHON PacTBOPHMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3l[OB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe HW3MEHEHMsI OKPAcKM WHIUKATOPOB B PACTBOpaxX KHUCIOT U IIEN0Yel, U3ydeHHe
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METaVIaMH,
peakuuii HeWTpaau3alMM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BaxkHeine
KJIaCChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepnoanyeckass cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKH KJIAcCU(MUKALMKA XUMHYECKUX OdleMeHTOB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckas cucremMa xumudeckux »dnemeHtoB J[. U
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogundeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynnbel. duznueckuii cMmbIci
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctraB aroMHbIXx saep. M3oromsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBhIX 20 XUMUYECKHUX dNIeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepunoaunueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS Pauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEePUOAaAM.



3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nmoJsipHast u HETOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENbHbIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINK (TOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meostcnpeomemmnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH NPH M3y4YEHUM XUMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIOJIb30BaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TMOHATHUNM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHUS: HAay4YHBIM (akT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaluM3,  CHHTE3,  Kilaccupukanus,  MEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, arToMm, D3JEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUW 3apsij, BEIIECTBO, TeJ0, 00BEM, arperaTHOE
COCTOSIHME BEIECTBa, a3, (PU3MYECKHE BEIMYHHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIC TOPOABI, TIOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtos J[. .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kalus, KalblUid U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAIUIMYECKOM PEIIETKH W BHUJAa XUMHUYECKOM
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakifil M0 pa3Iu4HbIM MpHU3HAKAM (110 YHCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(hdexTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTamu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.



OKHCAUTENBPHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HHE YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pa3jMYHbIMM BHUJIAMU XUMUYECKOM CBSA3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro ooMeHa. YciaoBHs MPOTEKaHUsl peaKklUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUIl U COJiell B CBETE
MIpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakuuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakiUu OT BO3JAEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHUCJIOT, IIejo4Yedl u coJjie (BO3MOXHO MCIOJIb30BaHUE BHUJEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJelieHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peaklUuu pa3ioXKeHHUs, COCAUHEHMUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IMOMOIIbI0O KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbBIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CTpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJCHCTBHE C METaJJIaMH, HEMETaJIaMH,
menouamu).  XsopoBojopona. ComnsHas KHCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre XJ1opa U XJI0poBOJOPOIa Ha OPraHU3M YeloBeKa. BaxkHenmue Xaopuisl
U UX HaXO0XICHHUE B IIPUPOJIE.

O6mrass xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPOIHbIE MOAM(UKALMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKue M XUMHUYecKue cBoilcTBa. OKCHIBI cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENS Kiacca KHUCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioThl. [IpuMenenue
cepHOi kucaoThl. ColM CepHOM KMCIIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUN B mpupoae. XHMHYECKOE 3arps3HEHUE OKPYKAIOIEH Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEeHM OKHUCICHHA. A30T, pacnpoCTpaHEHHWE B MpUpoie, (QHU3NUECKUue MU
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUeCKUe U XUMHUUECKUe
CBOICTBA, MoyyueHue U npuMeHneHue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00IIMEe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COSAMHCHUSIMH a30Ta (KUCIOTHBIE
JOX/W, 3arps3HEHHE BO3AyXa, MOYBbI M BOJOEMOB). Docdop, amioTponHble MOAUPHUKALNAN
dochopa, puznyeckne nu xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nyeckue M XMUMHYECKHE CBOICTBa, mosyueHue. Mcnosnp3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YJOOpPEHUH.

OOmass xapakrepuctuka 3yeMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3MUecKue U XUMUIecKrue cBoicTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUEe U XUMUYECKHE CBOWCTBA, ACWCTBUE HA >KMBbIE OPIaHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. DKOJIOTUICCKUE TPOOJIEMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUI0TEe3a IN100aJbHOrO TMOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas Kuciora u eé
coliu, UX (pU3MYEeCKHe M XUMHUYECKHE CBOMCTBa, MOIydeHHEe MU npuMmeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COEIUHEHMSX yIiepoja
(MeraH, 9TaH, OSTWUJICH, alleTWJIEH, STaHOJ, TIJUUEPUH, YKCycHas kuciota). I[Ipupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeka. MarepuanbHOe €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE M MPHUMEHEHHUE.
Coemunenus kpemHuss B mpupone. OOmwme mnpexacraBienus o6 okcume kpemuums (IV) u
KpeMHHEBOU kucaote. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaskHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue oO0pas3I0B HEOPraHMYECKHX BEIEeCTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIbBITHI,
oTpaxaromue (U3NYeCKue U XMMHUYECKHE CBOICTBA rajOreHOB M MX COEAUHEHHH (BO3MOKHO
WCII0JIb30BAHME BHUEOMATEPHANIOB), O3HAKOMIIEHHME C O0pa3laMu XJIOPUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXKHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa 1OJA  JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAaYeCTBEHHOU peakiuu Ha cynb(arT-uOH W HaONIoJeHUE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHUE M HU3YYCHHE CBOWCTB amMMHakKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYCHHE MPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW A30THOM KHCIOTHI C MeEAbI0 (BO3MOXKHO
HCIIOJIb30BAHNE BHJIEOMATEPUANIOB), M3Yy4EHHE MOJENEH KPUCTAIUIMYECKUX DPEIIETOK anMasa,
rpapuTa, ¢yepeHa, O3HAKOMJIEHHME C NPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NpPOTHBOras3a, MOJy4eHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAUeCTBEHHBIX peakiMii Ha KapOOHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIHEeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUEe 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD).



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepUCTUKa XHMHUYECKUX D3JIEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckass CBS3b M METAJUIMYECKas KpUCTAJUITMYECKas
peméTka. DIEKTPOXUMHUYECKUN psll HaNpsHKeHUH MeTauioB. Dusnyeckue W XUMUUYECKHE
cBoiicTBa MeTtauioB. OOmue crnocoObl MojiydeHusi MeTauioB. [loHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI KX OT KOppo3uu. CiuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILIEHHOCTH.

[[lesrounble MeTaLIBL: TTOJOKEHUE B [leproinueckoi cucTeEMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupone. OU3nUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJUIOB U UX COCIMHEHU.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalbLMil: moJioxkeHue B [lepuoamueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kalblusa. BakHeillume coenruHeHus
Kanpus (OKCHII, TUAPOKCU, coitn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucreMe XUMHUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJaeHue B mpupoje. dusnueckue u XUMUUECKHE CBOMCTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux snementoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJeHue B mpupoje. dusnyueckue n XMMHUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u comu xene3a (II) m xemeza (III), mx cocras, cBoiicTBa U
MTOJTy4YECHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o0O0pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yNIbTaTOB KOPPO3UWH METaIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHAA KalbIMs U HATPUS C BOJOH (BO3MOXHO MCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCJIEIOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEccCa TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATOB), TMPU3HAKOB  IPOTEKAHUS
KAauyeCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, allOMUHUA, LUWHKA, *kene3a (II) u xenesza
(I11), memu (I1), HaGiroIeHHE W OTMCAHUE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHH MOHAMHU HATPHS,
Kalusi U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAJIOB), UCCeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHeline MeTalljibl U UX COCTUHEHUSD.

X¥MHA U OKpYKAaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momMoImib Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarolel cpebl (MpeaenbHas J0MycTUMasi KOHIICHTPAIHs
BeecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 9K0JI0THIECKUX poOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBSI3€M MPU M3YUYEHHH XUMHH B 9 Kjlacce OCYIECTBISIETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.



OOmie ecTecTBEHHO-HAYYHbIE IOHSTHS: HAYYHbIM (akT, THUHOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MOJICTIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEeKT, TEXHOIOTHS, MaTepHUaIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, DJJIEKTPUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIPOBOJHUKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PpPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

buonorus: ¢otocunTtes, npixanue, O6mocdepa, 3KOCHUCTEMa, MHUHEpaJbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpaabl, TOpPHbIE TOPOJbBI, IOJE3HBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUs XUMUU B €JJMHCTBE YICOHOW M BOCIUTATEIHHOU JICATSIILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MPaBWIAMA U HOPMaMH IOBEACHHUS U
CIIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHWS, CAMOPA3BUTHSI U COIIMATU3AIIMHA 00YyJaIOITUXCA.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIlMH M PACIIMpPEHHUE OIbITA JCSITEILHOCTH Ha e€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYESCKOMY U HAYIHOMY
HACJICJINIO, TIOHMMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAITUCH O TMEPEAOBBIX JOCTHKCHHUSIX U OTKPBITHSIX
MHPOBOW M OTEUSCTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MUpa 1 o0lIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJUICKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
yueOHOMCCNE0BATEIbCKOM, TBOPUYECKONM M JPYyruxX BHAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NESATENILHOCTH MPU BBHIMOIHEHUH Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJITHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAaHHUIO ¥ B3aMMOTIOMOILM B Ipoliecce 3TON y4eOHOM NesTeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE IOBEJIEHUE U TOCTYNKH CBOUX TOBApHINEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUA:

MHPOBO33PEHUYECKUE  MPEJICTaBICHUS O  BEIIECTBE W  XUMHYECKOHW  peakium,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU M COCTABISAIOIIME OCHOBY IS
MOHUMAaHMS  CYIIHOCTH HAyYHOW KapTHMHBI MHpa, [MpeacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SIX UElIOBEKa C MPUPOJHON Cpesoid, 0 posin
XMMHH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE HA IOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble M7 OOBACHEHUs HaONIOIaeMbIX TMPOIECCOB U SBJICHUM, IM03HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JHUTEPATYpOH, NOCTYMHBIMU TEXHHUYECKUMHU CpPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYEHHI0 M TO3HAHHIO, JHOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4) dopMupoBaHNS KYJIbTYPHI 310POBbS:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3J0pOBBIM 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HENPHUITHE BPETHBIX
MpUBBIUEK (YHOTPEONEHUSI AJIKOTOJIs, HAPKOTHUKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOICHUS



mpaBwI 0€30MacCHOCTH MPH OOpAIEHUU C XUMHUYECKMMHU BEIIECTBAMU B OBITY W peabHOUI
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO Poja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYJOBOW JEATEILHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
MpeAMETHBIX 3HAHUW TI0O XWMHUH, OCO3HAHHBIM BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4E€TOM JUYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEIHONW NpOo(ecCHOHAIBHOW NEesTeIbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIE;

6) PKO0JIOrM4eCKOro BOCIIUTAHUSA:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAaHWE IIEHHOCTH 370pPOBOTO M 0€30IMacHOTO 00pasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS TpU pabOTe C BEIIECTBAMHU,
a TaK)Ke B CUTYaIMSX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPH W3YyYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl TOBBIIEHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM W MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMHUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENIbHOM, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeramnpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHaYy4YHbIE MOHITUSA (3aKOH, TEOpHUs, MPUHIUI, TUnore3a, (akt, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbIE HUCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaAMeTOB (GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHHBEpcajbHble ydeOHble NEHCTBUs (IO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PEryISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATH OCHOBAHUS M KPUTEpUU s KilaccUpUKAIMH
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBS3H
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHEIE, 1eIyKTUBHbIE,
10 aHAJIOTUH), JIENIaTh BBIBOJIbI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIE U METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHMHH, MPEoOpa3oBBIBATH HIMPOKO
MpUMEHSIeMbIE B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XHUMUYECKUHN 3HAK (CHMBOJ DJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pEeHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEaKIHid, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKke B KayecTBE OCHOBBI JUIA (OPMHPOBAHHUS TUIIOTE3Bl IO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0
pe3yabTar, (GopMyIHpOBaTh OOOOUICHHS M BBIBOJBI IO pE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PAa3TUIHBIX BUIOB
1 (OPM MIpeCTaBICHHS, TOTYIaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPaBOYHbIE TMOcoOus, pecypcsl UWHTepHeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh PAa3JIMYHbIE METOIBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMAILIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHHS y4eOHBIX M MMO3HABATEIHHBIX 33134
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (QOpMY MPEICTaBICHHS
nHGOpMAIMK W WILTIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HWCIOJbh30BaTh W aHAIM3UPOBATH B Ipollecce y4eOHOW W HMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEITLCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJaBaTh BOMPOCH (B XOJe auaiora W (WJM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIUpPOBATH CBOM NPEUIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MpeJI0KEHHOH 3a/1a4u;

YMEHHUSI TIPEACTABISATh NOJyYeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEITEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3yAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOUN U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH IpPU PELICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB W COTJIACOBaHMUS MO3UIMK (0O0CYXkAeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHAIIHMS COBMECTHBIX JACHCTBHIM, ONpeAeNeHuEe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNu AeSTeIbHOCTH, TUIAaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTH, BBIOMpATH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUM 33JaHUN ¢ y4€TOM TOJyYeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeAiaraéMble B YCIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yAbTaTOB [0 OCBOEHHIO OO0S3aTENIHOIO COJIEpXKaHMUA,
YCTaHOBJICHHOTO JaHHOM (enepambHON pabouell mMporpamMMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeicTBUi, cneuuduyeckue Ui
npeaMeTHON o0macTi «XUMUs», BHIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro

UHTEpIIPETALNY, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenust B 8 Kjacce mperMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUN:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUN: aTOM, MOJICKYJA, XUMHUYECKHUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYyJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCAMHEHUH, MOJISIPHBIH OO0BEM, OKCHI, KHCIIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIIATEIHFHOCTD, CTETICHh OKUCIICHHS], XUMUYECKast pEaKIIus, KJIacCupUKaIus
peaKIyii: peakiiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKI[UU 3aMEIICHUS, PEaKIIUuu
0o0MeHa, IK30- U IHJIOTEPMHUYECKUE PEAKIINH, TEIIIOBON 2P dEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IIPOLICHTHASI KOHIIEHTPAIIHs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH OTH
TIOHSTHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPAIECHU;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHUsS (OpPMYT BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUI;

OTIPENIeTISATh BaJECHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeNIéHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOM CBS3U
(KoBajIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica [lepuomumyeckoro 3akona J[. M. MenneneeBa: 1€eMOHCTpUpPOBATH
INIOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nojoxenus B Ilepmoanueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHsI, 3aKOHAa ABOTraapo;

OMHCHIBaTh M XapaKTepuszoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cuCTEMbI
XMMHUYECKUX DJIEMEHTOB: Pa3MyarTh MOHATHS «IJIaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpynmna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepronuyeckas cucremMa XUMHUYECKHX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COCTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue uxX mo EKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHYECKHUE JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (10 YKUCIYy U COCTaBY yYacCTBYIOIIUMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHWCAHME MpUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOT'O COCTaBa,
BO3MOKHOCTHU TPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa Mo (popmylie COeTUHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEMAaTH3AIHI0, KIacCU(UKAIUIO, BBISBICHUE MPUYHUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUs CBOMCTB BEIIECTB M XMMHYECKHX PEaKLIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh NpPaBHUJAM TIOJIB30BAaHUS XUMHUYECKOH TOCyIoW ©  J1abopaTopHBIM
00OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMHUYCCKUX OTBITOB TIO TIOJYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM JIOJIE€H PAaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTarent, METHIOPaHXK U IPYTHUe).

K koHiy oOyueHus B 9 kJjiacce npeiMeTHblE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCICHMS, XMMHUYECKasl peakius, XUMHUYecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHME M BOCCTaHOBJIEHHE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas pemérka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHMUYECKOW pEaKLUMU, MpPedesbHO JIOMycTUMas
koHueHtpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS MPU OIIMCAHUY BEILIECTB U UX IPEBPALCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJl€HUS (OpMya BeELECTB U
YpaBHEHUH XUMUYECKUX PEAKIIH;

ONpeNeNiaTh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX JJIEMEHTOB B
COEJIMHEHUSAX PAa3JINYHOIO COCTaBa, INPUHAAJICIKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHMH 1o (opmyiaMm, BUI XMMHUYECKOM CBS3U (KOBaJEHTHAas, MOHHasi,
MeTaJUIM4YecKas) B HEOPraHMYECKUX COEIUHEHUAX, 3apsii HOHA [0 XUMHUYECKOH
¢dopmyre, XxapakTep cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEIUHEHUH, TUI
KPUCTANINYECKOH peléTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMmblca [leproanueckoro 3akona /I. . MenzaeneeBa u 1eMOHCTpUPOBATh
€ro NOHMMAaHME: ONUCHIBATh U XapaKTepu3oBaTh TabauuHyto ¢opmy [lepuoanyeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «rJ1aBHas mnoarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Mmanble W GonblIME EPUOJBI,
COOTHOCUTh 0003HaueHMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee YUCIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJeNIax MaJbIX MEPUOJOB U ITIABHBIX MOATPYNI C YYETOM CTPOCHMS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUYCCKUC
peakuuu (10 YMCIy UM COCTaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
3 dexTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOmME M crenu(UuYeckue XWMHUYECKHE CBOMCTBA
IMPOCTBIX U CJIOKHBIX BCIICCTB, MNOATBECPKAAA OMMCAHHUEC NPUMEpPpAMU MOJICKYJIIPHBIX W
HNOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KUCIIOT, IIEI0YEH U COJIEH,
IIOJIHBIE U COKpAILEHHBbIE YPaBHEHUS PEAKIMI MOHHOIO OOMEHa, YpaBHEHMs pPEaKLUi,
MOATBCPXKAAIOMUX CYHICCTBOBAHUC T'€HETUYECKOU CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpheIBaTh CYHMIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/’I MoCpeaACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ATHX PeaKIlHii;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHHUA, BO3MOXKHOCTU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 10 (PopMysie COSTUHEHHUSI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHUYECKOW TIMOCYIOW ®  J1abOpaTopHBIM
0o0OpyJIOBaHMEM, a TaK)Ke IMpaBHUjIa OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUH C
HUHCTPYKIUAMH 110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XHUMHUYECKHUX OIIBITOB IO ITOJIYYCHHIO
1 COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CUIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEHMs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJIEIHpPOBaHHE,
9KCIEPUMEHT (pEabHBIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 ) bubnuotexa [JOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 | | bu6mmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognyeckas cucrema xumnueckux 31eMeHToB /I. U. MennesieeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
32| Oemmemir ; b orera LIOK
https://m.edsoo.ru/7t41837¢
BOCCTaHOBHUTEJIHHBIC PEAKITHH
Hroro no pazgeny 15 bubmmorexa LIOK
https://m.edsoo.ru/7t41837¢
Pe3epBHOE Bpemst 3 bubmmorexa LHOK
https://m.edsoo.ru/7t41837¢
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME




9 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
[ToBTOpEHue u yriyoienne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE PeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 | bubmuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
o | oo e 6
' PYIIIBL: 24P https://m.edsoo.ru/7f41a636
COeIMHEHUs
006
23 onewewton VA-rpynm, Asor,qochoprx |7 | BuGmorer LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
24| oneverron IVApymms, Vesepon : 1 , | bubmoremlOK
' . PR pos https://m.edsoo.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHC CBOMCTBA METaILIon https://m.edsoo.ru/7f41a636
39 B . 16 bu6mmoreka [{OK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S https://m,edsoo,ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomias cpeaa
41 B 3 bubmmoreka [{OK
. eIIeCTBA U MaTePUaJIbl B )KU3HU YEJIOBEKa hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7t41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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