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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHSI OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OocHOBe (eaepabHOU
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIMU MPETNOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu [Oa€T TpPEACTABICHHE O IIENsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOy4ArOIIMXCA CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHME, MPeIyCMaTPUBAET paclipelesieHHe ero mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENIeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPXKAHUS, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOGHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anu TpeOOBaHUI K pe3ybTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IIeJied W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TO3HABATEIBHOM
NEeSITEIbHOCTH 00Yy4JaroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMUH CITY)KHT OCHOBOM JUIsI (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MIPECTAaBICHUI O MaTEPUAIEHOM €MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALCHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YEJOBEUECTBA — CBIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI IUYHOCTH, €€ 001IeH U QYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEJIbHOM  y4eOHON  JESTEIbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEbHOCTH;

3HaKOMHUT €O CIeUu(UKON HAaydHOTO MBIIUICHHs, 3aKJIa[bIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroImuxcs;

crocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOYy4EHUU XMMHUHU OOECHeYuBarOTCs crenu(uKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM SIBISETCS IeJarorn4eckd afanTHPOBAaHHBIM OTpPaKEHUEM
0a30B0il HAyKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroMMHUCs CUCTEMbI NTePBOHAYAIbHbBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TIOHATHI OpPraHUn4ecKON XUMHH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod 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;

— olecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS W CAaMOIIO3HAHMSA, KIIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHII ), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WCHOJb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XUMHH, MPUMEHATh MX IpPU pELIeHUH MpolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4arOUIMXCs T'YMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH I1€JIecO00pa3HOro MOBENEHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
npouIIs U HaIIPaBIECHHOCTH AajbHEUIIero 00ydeHHs..



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



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJ1aX MOo3HaHUs B XUMHUHU. YucTeie BemecTBa U cMecH. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE »dJeMeHThl. CHMBOJBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAsI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IsIpHAs
Macca. MaccoBast J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo opmynamMm XUMUYECKUX COCTUHEHUMN.

Ousznueckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccuukanus XMMHIECKUX PeaKIuil
(coenuHeHwms, pa3IoKeHUs, 3aMeleHs], 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBWIaMi pabOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NYECKUX (TUTaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYIKE, KHIIEHHE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOPEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
U ONHCaHME TMPU3HAKOB TMPOTEKAHMS] XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapus, paszinoxeHue runpokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >xene3a ¢ pacTBopoM conu memu (II), m3ydenme crocoGoB
paszesieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA TMOBAPEHHOW CoNu, HAOMIOJEHWE W OIHMCAHHE
pE3yNbTAaTOB MPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIEIO 3aKOH COXPaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — sleMeHT M IPOCTO€ BEIIEeCTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMeleHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoauduKanus
KHCIIOpO/Ia.

TemoBoit 3hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxoxeHue Bogopoaa B MIPHUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbsie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOPUMOCThH BellecTB B Bojae. MaccoBasi JOJisi BELIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



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

Knaccudukanuss Heopranwdeckux coeaumHenuit. Oxcuabl. Knaccudukarus OKCHIOB:
coseoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanmsi. Krnaccudukarmuss OCHOBaHW: WIETOYM ¥ HEPACTBOPUMBIE OCHOBAHWMS.
Homenknarypa ocHoBanmil. Pu3MUEeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKre U XUMHUYSCKUE
cBoicTBa KUCHOT. P aktuBHocT MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coseil. [lomyuenue
COJIEH.

I'eneTnveckast CBsI3b MEXy KJIACCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJICHNE COJIep)KaHus KUCIOpoJia B BO3AYyXe, MMOIydYeHUue, COOMpaHue,
pacro3HaBaHUE W HM3yYE€HHWE CBOWCTB KHUCJIOPOJa, HAOIIOJEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus: TopeHus (Mmokapa), 03HAKOMJICHHE C
oOpasaMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, MOJy4eHHE, coOWpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BOJOpojaa (TopeHue), B3aumojieicTBre Bojopona ¢ okcumom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMYHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOW JOJIEd PACTBOPEHHOTO BEILECTBA,
B3aMMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPAcKM WHIMKATOPOB B PAacTBOpax KHUCIOT M IIesoueid, h3ydyeHue
B3auMojeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METaVIaMH,
peakuuii HeWTpaau3alMM, IOJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Bakueinnme
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnmoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALUKA XUMHUYECKHX »dleMeHToB. [loHsTne o rpymnmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuonnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB J[. U
MenneneeBa. KopoTkomepuonnas u anmuHHomepuonHas ¢opmbl [lepuogudeckoid cUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. dusznueckuii cmbIci
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sanep. HM3otombl. JnektpoHsl. CtpoeHHe
ANEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX dlieMeHTOB [lepruoanyeckoil cuctemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepunoaunueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEePUOAaAM.



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

Xumuueckas CBSI3b. KoBanenrtnas (monstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENIHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

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

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE THAPOKCHUIA
LIMHKA C PAcCTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKINK (TOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meostcnpeomemmoie ceasu

Peanuzarust MexXIpeAMETHBIX CBSI3€H MPU U3YUYEHHH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
Yepe3 UCIOJIb30BaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX NMPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (akT, TUNOTE3a, TEOpHs, 3aKOH,
aHaluW3,  CHHTE3,  Kiaccuukanus,  MEePUOTUIHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHNUE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, a3, (U3WYECKHUE BEIUYHMHBI, CIMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIaeMbI€, TOILJIMBO, BOJAHBIE 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, Kalls, KalblUs U HUX COCAUHEHUNW B COOTBETCTBHU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPHUCTAUIMYECKOM PEHETKH U BHJIA XUMHYECKOU
CBSI3H.

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

Knaccudukanus XMMHUYECKUX pPeakIUil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMmIoBOMYy 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [loHarue 006 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUEeCKOM paBHOBecHHM. DakKTOphl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, OJIEKTPOHHBIM OanaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HHE YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. 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 ypaBHEHHMsS peakuuil. CBoiicTBa KHUCJIOT, OCHOBAaHUN U COJIeH 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 HEeMeTauloB (TpaduTa W ajiMasa), CIO0XKHBIX BEIIECTB (XJIOopuia HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakiUu OT BO3JAEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHUCJIOT, Iejo4yedl M cojiell (BO3MOXKHO HCIIOJb30BAaHUE BHJIEO MaTEpHalioB), MpPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJelieHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluuu pa3ioKeHUs, COECTUHEHHS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IMOMOIIbI0O KAaYECTBEHHBIX PEaKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHSA

OOmast xapakTepucThka rainoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (u3nyeckue CBOWCTBA MPOCTBIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJCHCTBHE C METaJZIaMH, HEMETaJIaMU,
menouamu).  XsopoBojopona. ConsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre XJ1opa U XJIOPOBOJOPOia Ha OPraHU3M 4eloBeKa. BakHeue Xaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OO6mras xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3Myeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOJU(PUKALMU KUCJIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoiicTBa. OKcHIbl cepbl Kak
IPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWCTBA
(obmme kak MpeacTaBUTENs Kiacca KHUCIOT M creuugpudeckue). XHUMHUYECKHE peakluH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMenenue
cepHOi kucaoThl. CoaM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoAe. XHMHMUYECKOE 3arps3HEHUE OKpYXKaloLeW Ccpelsl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE JIOXKIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHeHHWEe B Npupojae, (Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero GpU3n4ecKue 1 XuMU4ecKre
CBOICTBA, MosyueHune U npuMeneHue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTRA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHe CBOHCTBa (0OmIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



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

OOmas xapakrepuctuka 3jeMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3MUecKue U XUMUIecKrue cBoicTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUe U XMMUYECKHE CBOMCTBA, JEMCTBUE HA )KUBbIE OPraHU3MBL,
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, MoJlyueHHWE W NpuMmeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COEIUHEHMSX yIiepoja
(MetaH, 9TaH, OJTWUJICH, AalleTWJIEH, OSTaHOJ, TJHIEPUH, YyKCycHas Kucinorta). llpupoaHsie
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, yrieBoJaXx — W HMX pOJIM B KU3HU 4YeloBeKa. MarepHalbHOE E€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
KpeMHHEBO# kucaote. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBINIIICHHOCTH. BackHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue o0pas3lOB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJITHON KHCIIOTHI, IPOBEJCHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJCHUE MPU3HAKOB MX MPOTEKAHMS, OIbITHI,
oTpaxaromue (U3NYeCKue U XMMHUYECKHE CBOICTBA rajOreHOB M MX COEAUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUICOMATEPHUATIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOpUIOB (TaJIOT€HUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONIOJEHHE Ipoliecca OOYIJMBaHMA  caxapa 1OJA  JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAaYeCTBEHHON peakInu Ha Ccynb(aT-uOH U HaONIoJIeHue MpH3HaKa eé
MPOTEKAaHUsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHUE U U3Y4YCHHE CBOWCTB aMMHUaka, MpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW A30THOM KHCIOTHI C MeEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUANIOB), M3YyYEHHE MOJENEH KPUCTAUIMYECKUX PELIETOK anmMasa,
rpapuTa, ¢yiepeHa, O3HAKOMJIEHHME C NpOLECCOM aJcopOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NpPOTHBOra3a, MOJy4eHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAueCTBEHHBIX PEaKLUi Ha KapOoHAT M
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIHEH
CHJIMKQTHOM MPOMBIIIJICHHOCTH, PEIIeHUEe 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD).



MeTaJuibl M UX COEIMHEHUS

OOmiass xapakTepuCTUKa XWMHUYECKUX DJIEMEHTOB — METa/NIOB HAa OCHOBAaHUM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckass CBS3b M METAJUIMYECKas KpUCTAJUITMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAll HaNpsHKEHUH MeTauioB. DU3MYECKHEe U XUMUYECKHUE
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.

[[lerounble MeTasUIbL: TIOJI0KEHUE B [leproinueckoi cCHCTEME XUMMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpumeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[IlenoyHO3eMENBbHBIE METAUIBI MAarHUi M KalublUW: MNoJoKeHue B llepuommdeckoit
cucreme xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillme coennHeHus
Kanpus (OKCHJI, TUAPOKCU, coyin). JKECTKOCTH BOJBI U cIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMiL: nosioxkeHue B Ilepmonnueckoil cucrteMe XUMHUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJIeHue B mpupoje. Ousnueckne m XMMUUECKHE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenue B llepuoamdeckoid cucreMe xumuyeckux osnementoB [[. U.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJIeHue B mpupoje. Ousnueckne n XMMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u comu xene3a (II) m xemeza (III), mx cocras, cBoiicTBa U
MOJTy4YEeHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C o00pa3llaMl MEeTa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3Y4YE€HHUE pe3yJIbTaTOB KOPPO3WH METaNIOB (BO3MOYKHO KCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJOU (BO3MOYXHO UCHOJIb30BAaHUE
BHJICOMATEpPUAJIOB), HCCIIEIOBAaHUE CBOICTB XKECTKOW BOMBI, Ipollecca TOPEHHs Kejie3a B
KHCTIopoe  (BO3MOXHO  KCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KauyeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, allOMUHUS, LUHKA, xkene3a (II) u xenesza
(II1), memu (I1), HaGmroIeHME M OTMHMCAHUE MPOIECCOB OKpAIlIMBaHUs IJIAMEHW MOHAMH HATPHS,
Kalusi U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMUHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajljibl U UX COEIMHEHUSD.

X¥MHSA U OKpYKAaIIas cpeaa

BemectBa n matepuainsl B OBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHoJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImipb Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKPYKaromIel cpepbl (MpeaenabHas TOMyCTHMas KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX MpoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUaJIbl).

Mesicnpeomemmnuoie céazu

Peanuzarus MexnpeaAMETHBIX CBSA3EH NMPU MU3yYEHUH XUMHUU B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCIOJb30BaHWE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTH,
SIBJISIFOLLIMXCS] CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOIO 1IUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TruUmoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MOJICTIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEeKT, TEXHOIOTHS, MaTepHUaIbI.

@dwusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIBI,
pPaiMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUNM 3apsl, IPOBOJHHUKH, IOJYIIPOBOJHUKH,
TMIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, ras,
pacTBOp, PpPacTBOPHMOCTb, KpPUCTAJUIMYECKass pEMIETKA, CIUIAaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunTtes, npixanue, O6mocdepa, 3KOCHUCTeMa, MHUHEpaJIbHBIE YI0OpEeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATENIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruzpocdepa, MuHEpanabl, TOPHbIE MOPOJbI, IOJIE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS IPOTPAMMBI OCHOBHOTO 00ImIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B CIMHCTBE YUCOHOW M BOCIIUTATEIILHOHN JCSITEILHOCTH B
COOTBETCTBUU C  TPAJAWIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MPaBWJIAMA U HOPMaMH IOBEACHHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHWS, CAMOPA3BUTHSI M COIIMATTN3AIIUN O0yJIarOIIHXCS.

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

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJTUIO, TIOHMMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAITUCH O TMEePEAOBBIX JOCTHKCHHUSIX W OTKPBITHSIX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 oOlIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUICKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B 00IIeCTBEHHO TIOJIC3HOH,
yueOHOMCCIEI0BATEIbCKOM, TBOPUYECKONM M JAPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPU BBHIMOJTHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a7ad,
BBITIOJITHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpoliecce 3TOM y4eOHOM AesaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJIEHUE U TOCTYNKH CBOUX TOBAapHINEH C MO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUSA:

MHPOBO33PEHUYECKUE  MPEJICTaBICHHs O  BEIIeCTBE U  XUMHYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABISAIOIINE OCHOBY IS
MOHUMAaHMUS  CYUIHOCTH HAyYHOW KapTHMHBI MHpa, [peacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aMMOCBA3SIX UelIOBeKa C MPUPOJHON Cpeloil, 0 posu
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HANpaBJICHHbIE HA MOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXomuMble A1 OOBACHEHUs HaONIOIaeMBbIX TMPOIECCOB U SBJICHUI, IMO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYIbTYpPbl, B TOM YHUCJIE HABBIKOB CAMOCTOSTEIBHON PabOTHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEPATYpOW, JOCTYIHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTHH;

MHTEpEeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHOW M HCCIEIOBATENBCKOM NESATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIIEM;

4) dopMupoBaHNS KYJIbTYPHI 310POBbS:

OCO3HAHME IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKH Ha 3J0pOBBIM 00pa3 >KW3HMU, OCO3HAHME TOCIEACTBUN W HENPUSTHE BPEIHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KYpEHHUs), HEOOXOAUMOCTH COOIIOACHHUS



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

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUI0 MPOdECcCHil U Tpyaa pa3IndHOTO poJia, yBAKEHUE K
TPpyy W pe3yiabTaraM TpPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE IPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHMsl € y4E€TOM JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi nmpogecCHOHaIbHON AEATEIHEHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) PKO0JIOrN4eCKOro BOCIIUTAHHUSA:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KM3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAaHWE IEHHOCTH 3/I0POBOr0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBMl 0€30TMaCHOTO TTOBEJEHUS MpU pabOTe C BEIIeCTBaMU,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPH H3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT0O3HABATENIbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe merampeaMeTHBIX pPe3ylIbTaTOB BBIACISIOT 3HAYMMbIE I (DOPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHaYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, (akT, cUCTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX NMPEAMETOB (POpMHUPOBATH MPEACTABIECHUE O
L[EJIOCTHOM HAy4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHBbIE NEHCTBUS (IMO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHOI 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBSI3b C APYTUMU MOHSTUAMU), UCIIOIB30BATh MOHATHUS Al OOBSCHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBbEKTaMU U3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHEIC, IeTyKTUBHbIC,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHMHH, MPEoOpa3oBBIBATH HIMPOKO
MPUMEHSIEMbIE B XHMHH MOJETIbHBIC MPEJCTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMmuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW pEakuu — TMpU pEeHIeHHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3Yy4aEMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEAKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aEMbIX MPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HMCIOJb30BaTh MOCTABICHHBIE BOIMPOCHI B KAayeCTBE HMHCTPYMEHTA IO3HAHMA, a
TaKke B KayecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJI0M IPOIlecca, CAMOCTOSTEILHO MPOTrHO3UPOBATH €T0
pe3ynbTatr, (GopMyIHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PAa3TUIHBIX BUIOB
1 (OpM TIPEICTABICHUS, MTOJTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HWHTepHEeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOJIBI M 3AIPOCHI TIPU MOMCKE M 0TOOpE HH(OPMAIHH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JUTS BRITIOJHEHUST YI€OHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYPO aKTUBHOTO HCIIOJIb30BAHUS PA3THIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TpeACTaBICHUS
nHGOpMAIMYA W WITIOCTPUPOBATH pENIaeMbIe 33/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduKku U UX KOMOMHAIUSIMU;

YMEHHE HWCIOJB30BaTh W aHAIM3UPOBATh B Ipollecce YYeOHOH W HMCCIIEIOBATEIHCKOM
JEeSTeTbHOCTH WH(OPMAIIHIO O BIMSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHHUsSI 3aJaBaThb BOMNPOCHl (B XoJe auaigora W (WiM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHSI TIPEACTABIATh NOJyYeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIEepUMEHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUeOHOTO MMPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbLHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PELIEHHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyuéra
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIHS COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CAMOCTOSITENIbHO OMPENeNsTh IeNd JAesITeIbHOCTH, MIIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHBIE CIOCOOBI pelIeHHs Y4eOHbIX M [O3HABaTeIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTHPOBATh MPEAJOKEHHBIM alrOpuUT™M NEHCTBUN Mpu
BBIMIOJIHEHUM 33JaHUN ¢ y4€TOM TMOJIydYeHHMsS HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yjbTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPeAJIaraeéMble B yCIIOBUU 3a/1aHU.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHCs Hay4yHble 3HAaHUS, yYMEHHUS W CIOCOObI JeicTBUE, crneunpuyuecKkue s
IpeaMeTHON o0macTi «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €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(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKMX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEINECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUH, MOJIIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast PEaKIIHs, KJIacCupUKaIus
peaKIuii: peakiy COSANHEHUS, PEAKIINK PA3JI0KEHUsI, PEAKIIUU 3aMEIIEHUS, PEaKIIIU
0o0MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
TOJISIpHAsl M HETOJIsIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi 1075 BelecTBa (TIPOIIEHTHASI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPaICHUN;

WCIIONb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHUsS (OpMyT BEHIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIpeNIeNIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OmpeNeNéHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3akona [[. M. MenpaeneeBa: q1eMOHCTPUPOBATH
[NIOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nojoxenus B Ilepmoanueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapakTepuzoBaTh TabmuuHyo Gopmy Ilepuoanueckoit cuCTeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyarTh MOHATHUS «IJaBHas moarpymnmna (A-rpymmna)» u
«moboynass mnoxarpynmna (b-rpymma)», manble U OOJbIIME TEPUOABI, COOTHOCHTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnune «llepuoanueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMUMHUYECKUX DJEMEHTOB (COCTaB W 3apsia sapa, oOllee 4YHuciIO JIIEKTPOHOB U
pacnpeziefieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE SJIE€MEHThI, HEOPraHUYECKHUE BEIIEeCTBA, XUMUUYECKUE
peakiuu (10 YKUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1o (opMylie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIMIO, KIacCU(DUKAIINIO, BBISIBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKLIHM,
€CTECTBEHHO-HAyYHblE  METOJbl  [O3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN);

ClIeIoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TMOCYIOW U J1a0OpaTOPHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00OPATOPHBIX XUMHUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHHIO Ta3000pa3HBIX BEHICCTB (BOJOpPOJAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTHUe).

K koH1y oOyueHus B 9 kJjacce IpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHUH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIUIOBOM PQEKT peakiuu, MOjb, MOJSPHBI 00BEM, PacTBOp, AJIEKTPOIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKasl JMCCOLMAIus, peaklUud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble W HEOOpaTUMbIE pEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIIEHME M BOCCTaHOBJIEHHE, aUIOTPONMs, aM(OTEpHOCTb, XHUMHYECKas CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIM4ecKas pemérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIMH, MPEIesIbHO JOIycTUMas
koHueHtpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX INMOHATUH M IPUMEHSTH 3TU
MOHATHUS MPU OIMCAHUY BEILECTB U UX IPEBPALCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJle€HUS (OpMya BeELIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

ONpeNeNiATh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX OJIEMEHTOB B
COEJIMHEHUSAX PAa3JINYHOIO COCTaBa, NMPHUHAAJIECKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1o (opmyiam, BUI XMMHUYECKOH CBS3U (KOBaJEHTHAas, MOHHafi,
MeTaJUIM4YecKas) B HEOPraHMYECKUX COEIUHEHUAX, 3apsi] HOHAa [0 XUMHYECKOH
¢dopmyre, XapakTep Cpelbl B BOJHBIX PAaCTBOPaX HEOPraHMUECKUX COEAMHEHHH, THII
KPUCTANINYECKOH peléTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMblca [leproanueckoro 3akona /I. . MenzaeneeBa u 1eMOHCTpUPOBATH
€ro IOHMMAaHME: ONUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnueckoii
CHCTEMBbl XMMMYECKHMX 3JEMEHTOB: pasziuuyaTh MOHATHUS «rjaBHas mnojarpynna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpynma)», Mmanble W OonblIME MEPUOJBI,
COOTHOCUTh 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sijipa, o0Iee YUCiIo MEKTPOHOB M PACHPEENICHUE HX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJesiax MaJbIX MEPUOJOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTBI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3 dexTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXK/Iasi OMHCAHNE IPUMEPAMHU MOJIEKYISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS DKLUl MOHHOTO OOMEHa, YpaBHEHUS pPeaklui,
MOJATBEPXKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBSI3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT MX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIeMEHTa 10 (popMysie COSTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUYETHI IO YPABHEHHIO XUMHUYECKON pEaKIii;

cOONMIOIaTh TpaBHJIA TIIOJIb30BAHHS XHUMHYECKOHW TIOCYIOH ©  JabopaTOpHBIM
00OpyJIOBaHMEM, a TaKKe IMpaBHUja OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBITIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TyTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cynab(daT-, THIPOKCHI-MOHbI, KATUOHbI AaMMOHHS M HOHBI H3Yy4EHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAlIU3 M CHHTE3,
CpaBHEHME, 0000IeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBS3€M — JUI1 M3Y4YEeHMs] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLUUN, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHHUA — HaONIoJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA 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 XUMHUYeCKHE TOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKNX BelecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopon. [Tonsitue o g 1 bu6mmoreka [IOK
KHCIIOTaX M COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaeseeBa. 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
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9 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHUE U yriyOrieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7t41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE pPeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 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 snewertron VApynm, Asor, dochopunx |7 | Bumore LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
» as xapail\cszpHcha X;/IIMI/I‘ICCKI/IX . 1 , BuGmmorexa [OK
. JIEMEHTOB -TpyMMbL. YT u
OTeNe VO Py epoi https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. eIIeCTBa U MaTePUaJIbl B )KU3HU YEJIOBEKa hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC

N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE

n/n Bcero H3Y4YeHH S

padoTsI padoThbI pecypchl
HNHcTpyKTaXk mo oxpaHe Tpyaa.
1 Hpenf/[}g; XHUMHH. PEJ'H) XI/III)VIyI/)III/I B 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d210c

’KA3HM JeJIoBeKa. Teja 1 BelecTna.

) IlousTtue o MeToMax MO3HAHUS B 1 bu6moreka [IOK
XUMUH. https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia

3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM).

4 Yuctele BemecTBa u cMecu. CriocoObl | bu6mmoreka [IOK
paszeneHus CMECei. https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK

N https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»

6 ATOMBI 1 MOJIEKYJIBI. 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubnuoreka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMECHTOB. https://m.edsoo.ru/ff0d2be8

8 [IpocTble U coKHBIE BELIECTBA. 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKYJIIPHOE YYEHHUE. 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50




Xumnueckas popmyina. BaneHTHOCTD

bubmuoreka [JOK

1
0 aTOMOB XMMHUYECKUX DIIEMEHTOB. https://m.edsoo.ru/ff0d2eae
0O .
11 | Omiocumensnan onexynspian BuGnorexa LIOK
Yp https://m.edsoo.ru/f0d323¢
macca.
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEIUHEHUM. https://m.edsoo.ru/ff0d350c
13 KommuecTtBo Benjecta. MossipHas bubnnorexa [JOK
Macca. https://m.edsoo.ru/ff0d5230
bu6moreka [IOK
14 M 1 00 .
OIVIPHBIM ODBEM Ta30B https://m.edsoo.ru/ff0d37fa
bu6moreka [IOK
1 P .
> CHICHHe 3a1a% https://m.edsoo.ru/ff0d3al6
bu6mmoreka [IOK
16 Pemuterne azad. https://m.edsoo.ru/ff0d3b88
17 dOu3nvecKrue U XUMHUYECKHE SBIICHUS. bu6mmoreka [IOK
XHUMHYECKUE PEAKITUH. https://m.edsoo.ru/ff0d5708
18 XUMHWYECKHE YPAaBHEHUSA bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0d3f34
19 THnbl XUMHUYECKUX pPEAKIIUU bubmmorexa [TOK
peariu. https://m.edsoo.ru/ff0d40c4
| D o
t YPaBHex https://m.edsoo.ru/ff0d4290
XUMHUYECKUX PEaKIUH.
)1 PereHie 3a1aT bubmuoreka [JOK
CILICHHE 3a/1ad. https://m.edsoo.ru/ff0d448¢
b K
22 Pemenue 3agauy. nommorexa [O

https://m.edsoo.ru/ff0d4614




M.B. JIoMOHOCOB — y4eHBIN

bubmuoreka [JOK

23 HIMITOTIEAHCT. O6O6erHHe 1 https://m.edsoo.ru/ff0d497a
CHUCTeMaTH3aIrs 3HaHHH.
24 KonTtposnsHast padora Ne 1 bubnuorexa [JOK
«BemiecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4790
)5 Bosnyx. Kucnopon- anemeHnt u bubnuorexa [JOK
npocroe BemecTBo. O30H. https://m.edsoo.ru/ff0d4c4a
26 duznyeckne 1 XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
kucaopoaa. OKCumpl. https://m.edsoo.ru/ff0d4ae2
7 CrocoObI MoTy4eHHsT KHCIIOPO/Ia. bubmuorexa [JOK
[Ipumenenue kucaopoa. https://m.edsoo.ru/ff0d4dd0
)3 TennoBoit 3¢ ekt xumuueckon bubnuoreka [JOK
peaKkmuu. https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast padota Ne 3
29 «l?lonyquHe u I():06I/IpaHI/Ie Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d50d2
KHCJIOPOJIa, U3YYCHHUE €TO CBOHCTBY.
30 Boaopon — sneMeHT u mpocToe bu6mmoreka [IOK
BenecTBo. Haxoxaenue B mpupo/e. https://m.edsoo.ru/ff0d4dd0
31 ®Ou3ndecKnue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
BoJiopona. [Ipumenenue Boopoa. https://m.edsoo.ru/ff0d4{42
[IpakTrueckas padora Ne 4
32 «IIT)OJIyquI/Ie u I:o6HpaHPIe BOJIOpOJIa bubmotexa [OK
N ’ https://m.edsoo.ru/ff0d542e
W3Y4EHHUE ero CBOMCTBY
13 KUCTOTEL bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0
34 Cormit. bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708
35 DOu3nvecKrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK




BO/IBL. https://m.edsoo.ru/ff0dS87a
36 OcnoBanwst. [Tonstue 06 bubnmoreka [JOK
UHIUKATOpax. https://m.edsoo.ru/ff0d59e2
37 PactBopbl. MaccoBas 1o BelecTBa bubnuorexa [JOK
B pacTBOpe https://m.edsoo.ru/ff0d5b40
[IpakTnueckas padora Ne 5
18 «IIpuroToBieHHE pacCTBOPOB C bubnuoreka [JOK
onpeeNEHHON MaccoBOM oei https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBAY
39 KonTtponsnas pabora Ne2 o teme bubnuoreka [IOK
«Kucnopona. Bomgopoa. Bogay. https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, bubmuorexa [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
A1 [Tosnydyenne u XuMHUYECKUE CBOMCTBA bubmuorexa [JOK
OKCHJIO.B https://m.edsoo.ru/ff0d664e
4 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKHE CBONCTBA bubnuoreka [JOK
OCHOBaHUH. https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
44
HOMEHKJIATypa. https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa [IOK
KHCJIOT. https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa
46 cnocoébll3 nl(l)nyq)eHH;I XI/IMI/I‘IZEKI,/IG bubnmorexa HOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBA.
47 IIpaktuyeckas pabora Ne 6. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 1O TECMC

https://m.edsoo.ru/00ad9b7c




«OCHOBHBIC KIIACCHI HCOPraHNUYCCKUX

COCJIMHEHU Y.
I'enermyeckas CBI3b MEX
48 KJIaccaMu HeOpFaHI/I‘IeCKI/II;y bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHCHUI.
I'enermyeckas CBI3b MEX
49 KJIaccaMu HeopraHqucmf(y bubmmorexa LIOK
. https://m.edsoo.ru/00ad9cb2
COCTMHCHMIA.
50 O06o01enre U cucTeMaTu3arus bubnuoreka [JOK
3HAHHM. https://m.edsoo.ru/00ad9ela
KonTponbraas padota Ne3
51 "OCH(I))BHHG KJ‘II;CCI)I HEOPraHUYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9ffa
COCTUHCHUI
[TepBbie MOMBITKH KiIacCUpUKAITIT bubmuorexa [JOK
52
XHMHUYECKHX JIEMEHTOB. https://m.edsoo.ru/00adas52¢c
[Tepuonnyueckuii 3aKOH U
53 [Tepuonnueckas cucrema bu6mmoreka [IOK
XUMHUYECKnX deMeHToB 1. 1. https://m.edsoo.ru/00adas52c¢
Meunpeneena
bu6mmoreka [JOK
>4 Crpoenne atomo. Hsotomr https://m.edsoo.ru/00ada342
CtpoeHue AIEKTPOHHBIX 000JI0UeK
55 anMOB 3JIeMeHT1;B [Tepuoanueckoit bubmorexa [OK
https://m.edsoo.ru/00adabbc
cuctemsl /1. Y. MeHaeneeBa
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubmuoreka [JOK

ITepnoanueckoii cucreme /1. U.
MeHpeneeBa

https://m.edsoo.ru/00ada824




. . MenneneeB — y4€HBIN,

bubmuoreka [JOK

37 NeAaror U rpax/J1aHuH ! https://m.edsoo.ru/00ada96e
| oo
HpoBepotHas paGora https://m.edsoo.ru/00adb33c
59 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB | bubnuorexa [JOK
XUMHYECKHX AJICMEHTOB https://m.edsoo.ru/00adb486
bubmmoreka [IOK
60 Homast xiireckas cossb ! https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHas CBS3b. 1 bubmorexa LIOK
https://m.edsoo.ru/00adac34
2 KoBanenTnas nossipHas XuMu4ecKkas 1 bubnuoreka [JOK
CBSI3b. https://m.edsoo.ru/00adaab8
3 | aoms Kommcrmmemmnr |1 BuSmoresa LIOK
Bcepoccuiickas mpoBepounas paborta bitps://m.cds00.ru/Muduab8
bu6mmoreka [IOK
64 CTeneHb OKHCICHHS. ! https://m.edsoo.ru/00adae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC 1 bu6mmoreka [JOK
peaKkuu. https://m.edsoo.ru/00adb076
66 O00011IeHIE U CUCTEMATHU3ALIUS 1 bu6mmoreka [JOK
3HAaHUM. https://m.edsoo.ru/00adb076
67 O00011IeHIE U CUCTEMATHU3ALIUS | bu6mmoreka [JOK
3HAHUH . https://m.edsoo.ru/00ad9cb2
68 O06o01IeHre U cucTeMaTru3arus | bubmuoreka [JOK
3HAHUM. https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
HNHcTpyKTaxk mo oxpaHe Tpyaa.
Ilepuoauueckuii 3aK0oH U
| ep o 8 ecKas crcTeMa | bubmmoreka [{OK
MEPUOINYECKast CHCTEM
pHOA https://m.edsoo.ru/00adb59e
XUMHUYeCKnX deMeHToB J1. Y.
Menneneena.
3aKOHOMEPHOCTH B H3MCHECHUH
) J— P U 1 BuGmmotexa IIOK
BOWCTB XUMHYECKUX DJIIEMEHTOB B
https://m.edsoo.ru/00adb6b6
Tepuoaax.
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
3 1
HEOPraHUYECKUX BEILECTB. https://m.edsoo.ru/00adb7e2
Bunnl xumMuueckoil CBSI3U U THIEI bu6mmoreka [IOK
4 . 1
KPUCTAJUTMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
KontponpHas padora Nel
5 «IToBTOpEHHE OCHOBHBIX Pa3/ICJIOB 1 1
Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bu6mmoreka [JOK
peaKIui. https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMHUYECKOM bubnnoreka [JOK
7 1
peaKIuu. https://m.edsoo.ru/00adbe9a
2 IloHsTHE O XUMHYECKOM | bu6mmoreka [JOK
PaBHOBECHH. https://m.edsoo.ru/00adc28c
9 OKHCIUTETBHO- | bu6mmoreka [JOK

BOCCTAHOBHUTCJIbHBIC PCAKITNH.

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




Teopust IEKTPOTUTHIECKOU

bubmuoreka [JOK

10 JTMCCOITHAITAH. https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHUS peaKLMil. Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JTIACCOITHAITHH.
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmmorexa LIOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JTUCCOIHAITIH.
14 [TonsiTue 0 TUAPOITU3E COJIEH. bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HaHUM. https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 <<1£)6H_ICHI/IG BKCHpepI/IMeHTaJ'IBHLIX bubamorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a9»
KontponbHas padota Ne2 mo teme
17 «INEKTPOIUTHYECKAS bubnuoreka [JOK
auccormanug. XuMU4ecKue https://m.edsoo.ru/00addecO
peaKI B PaCTBOPAX»
OO0m1as XxapakTepHCTHKA raJIOrSHOB.
18 XI/III-\]/[-II/IIISCIfI/Ie CBI())ﬁCTBa Ha MpUuMepe bubmorexa OK
https://m.edsoo.ru/00addfe2
XJiopa.
COJ'IjIHaSI KHUCJI0Ta, XHMUYECKUE BuGmiorexa 1IOK
19 CBOMCTBA, MOJyYEHHUE,

IIPUMCHCHUC.

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




[Ipaktuyeckas padora Ne 2

20 «ITonmyueHue CoNsTHON KUCTIOTHI buomiorexa LIOK
. N ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONUCTB»
BrrunciieHus Mo ypaBHEHHSIM
21 XUMHUYECKHX peazﬁnﬁ, €CJIM OJINH bubnuotexa LIOK
https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE.

2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmmoreka [{OK

VIA-rpynmsl. https://m.edsoo.ru/00ade64a
. bubmmoreka [{OK

23 Cepa n ee coiicTaa. https://m.edsoo.ru/00ade64a
CepoBoopo/i, CTpOCHHE,

24 (bnla)nqefmll)e i’ XI/II;II/I'—ICCKI/IG bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTB.a
Oxcuapl cepnl. CepHas KHCIOTa
25 (bnsnjecxnre) u xm\fmqecme ’ bubamorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHE.
[Tpon3BOACTBO CEPHOM KUCTOTHI.

26 XUMHUYECKOE 3arpsi3HEHUE bubmuoreka [JOK
OKpY’Karolen cpeibl https://m.edsoo.ru/00adec8a
COCTMHCHUSIMU CEPBI

7 Brruncnenune maccoBoii noau bu6mmoreka [JOK
BBIX0/1a MTPOJIYKTa PEAKLIUH. https://m.edsoo.ru/00adec8a
OO0mras XxapakTepuCTHUKA 3JIEMEHTOB
VA-rpymmsl. A30T,

28 pacanZ)ycr;paHeHHe B IIpUpOJIE, bubmmorexa HOK

https://m.edsoo.ru/00adeeab
(buznuecKkrue U XuMUYeCcKHe
CBOMCTBA.
29 AmMuak, ero pusnyueckue u bubnunoreka [JOK




XMMHMUYECKUE CBOMCTBA, NOJIyYEeHUE
U IPUMEHEHUE.

https://m.edsoo.ru/00adf004

[Ipaktuyeckas padora Ne 3 o teme

30 «[lonyyeHne aMmMuaka, U3y4eHue Brbmiorexa LIOK
. https://m.edsoo.ru/00adf180
€ro CBOMCTBY.
31 A30THas KHCIOTa, € PUu3nuecKue u bubnuorexa [JOK
XUMUYECKHUE CBOMCTRBA. https://m.edsoo.ru/00adf306
bubmmoreka [IOK
32 oMt aMMORI. https://m.edsoo.ru/00adf518
®docdop. Oxcua pochopa (V) u
33 (bocgof))Haﬂ Kan(cl))Ta,q)q)pljsn(qe)cme u bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyUYCHHE.
14 MunepasnbHbie y100peHus. bubnuoreka [JOK
3arpsi3HeHUE MIPUPOJIHOUN CPEIbI . https://m.edsoo.ru/00adfc20
Vrunepon, pacipocTpaHeHue B
35 npnpf))n: E)I/ISI/II‘)IGCKII)/IG u Bubnuorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA.
36 Oxkcunpl yriaepoja, ux pusndeckue bubmuoreka [JOK
Y XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
. bu6mmoreka [JOK
37 YroiIbHas KHEIOTa H e€ cONH. https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4
18 "[TomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KauecTBeHHas peakiusa Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
IlepBoHayvanbHbIE MOHATHUS 00 bu6nuoreka [IOK
39
OPraHUYeCKHUX BEIIECTBAX. https://m.edsoo.ru/00ae054¢e
40 KpemHunii u ero coennHeHus. bubnunoreka [JOK




https://m.edsoo.ru/00ac080a

[Ipaktuyeckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIbHBIX

bubmmorexa [IOK

4 3a7a4 no teme «BaxkHeimme https://m.edsoo.ru/00ae0bf2
HEMETaJUThl K KX COSTUHCHUS.
KonTpoapHas Ta Ne
42 <<](3)aX<II){()CJ;Iij€ fliffloeTﬁH:jI IEIOH:(eMe brommorexa HOK
https://m.edsoo.ru/00ae0el18
COCTUHCHUS.
OO01as XxapakTepucTUKa
43 XUMHUYECKHX JIEMEHTOB — bu6moreka [IOK
MeTaiioB. du3nyecKkre CBOMCTBA https://m.edsoo.ru/00ael103e
METALJIOB.
m XuMHYECKHE CBOMCTBA METAJIJIOB. bu6moreka [IOK
CruaBbl. https://m.edsoo.ru/00ael 156
OO6mme cnocoObI MOTyICHUS
MeETaJIOB. BeraucieHus mo
45 YpPaBHEHUSAM XUMHUYECKUX PEaKIUi, Bubnuorexa LOK
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH.
46 [ToHsiTue 0 KOPPO3UU METAILIIOB. Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [[{emounbIe METAIEL. Bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 CoequHeHHus MIEJIOYHBIX METAJIOB. bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeNbHBIC METAILIBI. bubmorexa HOK
https://m.edsoo.ru/00ael5e8
50 Baxnelmme coeIMHEHNUST KaIbIIHSL. bubmuoreka [JOK




https://m.edsoo.ru/00ael5e8

O0001IEHHUE U CUCTEMATU3 AL

51 N
3HAHUH.
50 JKEcTKOoCTh BOBI M CIIOCOOBI €& bu6mmoreka [{OK
yCTpaHEHHUS. https://m.edsoo.ru/00ae1886
53| "iEommoons souptmmermmn c Bnmmorexa [1OK
e — https://m.edsoo.ru/00aelaed
. bubmmoreka [{OK
>4 AJTIOMHHHIH. https://m.edS(I)_E).ru/Oanl c64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA. https://m.edsoo.ru/00aelc64
bu6moreka [IOK
36 Aereso https://m.edsi.ru/Oan1d86
bubmuorexa [JOK
37 (CocpReHns Kere3a. https://m.edsi).ru/Oan35e6
58 O6o6nvleHI/Ie U CUCTEMATU3ALINS
3HAHHM.
[IpakTuueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHbBIX bubmuoreka [JOK
3a7a4 1o teme «Bakuelimniue https://m.edsoo.ru/00ae3de8
METaJIBl U UX COCAUHCHHUS
60 Perrenue 3amau. bubmorexa HOK
https://m.edsoo.ru/00ael1750
61 O6o6nvleHI/Ie Y CUCTEMAaTH3AIHS
3HAHUH.
6 KonTponeHas padota Ne4

« MeTabl M UX COSIUHECHUS.




63 BemecrBa u matepuaisl B | bubmuoreka [IOK
IOBCEIHEBHOM KU3HU YEIOBEKA. https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHNE bubnuorexa [JOK

64 . 1
OKPYKaIOILIEH CPEeJIbl. https://m.edsoo.ru/00ae4270

65 Ponbe xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MTPOOIIEM. https://m.edsoo.ru/00ae4270

66 O06o00meHre U CHCTEMaTH3aITHS | bubmmoreka [IOK
3HaAHUMH. https://m.edsoo.ru/00ae0d0a

67 O06o00meHre U CHCTEMaTH3aITHS | bubmmoreka [{OK
3HaHUH. https://m.edsoo.ru/00adb33c

68 O06o0meHe U CHCTEMaTH3aITHS 1 bu6moreka [IOK
3HaHUH. https://m.edsoo.ru/00ad9cb2
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBOoHaYanbHBIE XUMHYECKHAE TIOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX MOHATHUI: aToM,
MOJIEKyJla, XUMHUYECKHH D3JIEMEHT, INPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas IOJS XHMHYECKOTO
JJIEeMEHTa B COEAMHEHUHU, MOJISIPHBIM OOBEM, XUMHYECKas peakiius,
KnaccuuKamus — peaknuid:  peakluH  COCAWHEHHS,  PeakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakuuu OOMEeHa, OJK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBoOp,

MaccoBasi 10151 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsl) B pacTBOpe

1.2

HUITIOCTPpHUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaHleHI/IfI

1.3

HCIIOJIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY MJIsI COCTAaBJICHHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B peaKkI[H BEUIECTB, 110 TeMJI0BOMY 3D (eKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYJFIDHYHO U MOJISIDHYIO MACChI

BCIICCTB

1.8

BBIUUCIISIT MACCOBYIO JOJIIO XHUMHYECKOTIO 3JICMCHTA II0 (I)OpMy.He




COCIUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOIIOJICHHE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJIEHHBIN )

[To Teme: «BaxHelmue npeacTaBUTEIM HEOPIraHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TIOHSTHH: OKCHun,

KHucCjoTa, OCHOBAaHUC, COJIb

2.2

ONpCACIIATh NPUHAMIICIKHOCTh BCIICCTB K Ol'IpeI[eJ'IéHHOMy KJ1aCcCy

coemHeHu! no popmyaam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTaHNYCCKHEC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MpPUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKINNA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7ab0opaTOpPHBIM 00OpPYIOBAaHMEM, a TaK)Ke MpaBHJIaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MIEJIOYEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IIPOBOIUTH paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

Ilo Tteme: «llepumomuueckuit 3axkoH u Ilepmoauyeckas cucrema
xumuyeckux snemeHtoB JI. W. MengeneeBa. CtpoeHue aTomoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peakuum»

3.1

pacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ () (0) aTomMa, aToMHasd Op6I/ITaJ'IB, paauyc aroma,
XUMHUYCCKasd CBA3b, IOJISIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,

QJICKTPOOTPULIATCIIBHOCTh, HOHHAasA CBsA3b, HWOH, KaTUOH, A4aHHOH,




CTCIICHb OKHCJIICHUA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTb XUMHYCCKHUEC JJICMCHTBI

33

ONMCHIBATh M XapaKTepu3oBaTh TaOinmuHyo ¢opmy llepuonndeckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u  «mnoOouHas mnoarpynna (brpynma)y,

«MaJIbIe» U «OOJIBIINE) Nneprnoabl

34

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HUX TIIOJOXKCHHSA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0OO3HAauYEHHUs, KOTOpbIE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XumMu4yeckux  anemeHto ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB U 3apsja  sjapa, oOliee 4YHCIo

AJIEKTPOHOB U paclpeeNieHue X M0 MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA OJIEMCHTOB B 6I/IHapHI)IX

COCAUMHECHUAX

3.7

OTIpENeNIATh BUJA XUMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kox
NpoBepPsieMOro
pe3yabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BelecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbBICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HECEIJICKTPOJIUTBI, JJICKTPOJIUTHUYCCKAA AUCCOoIUalud,
pCakiiukn HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIINTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHas,
MeTaJ’IJ’II/I‘{eCKaH), KpUCTallIN4YCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb

XUMHUYECKOMN pCakuuunu




1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHN U

MNPUMCHSATH 3TH NOHATUSA TPHU OITMCAHHUU BEHICCTB U UX npeBpameHnﬁ

1.3

COCTaBJIATh ypPaBHEHUS DJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH W COJIEM, IIOJIHBIE M COKpALEHHBbIE YpaBHEHUS DPEaKLUd

MOHHOI'O 00OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCJIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEeaKINU

Ilo Temam: «Hemeramnel U ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CHEIMPUUECKNE XUMUUECKHE
CBOMCTBa MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKIas OMNHCAHUE
MpUMepPaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TEHETHUYECKO CBS3HN MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTHU MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

24

cleoBaTh MpaBWIaM TOJ30BAHUS XMMUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBUU C HUHCTPYKIHSIMH [0 BBIIOJIHEHUIO
71a00PATOPHBIX XUMHYECKUX OMBITOB IO TMOJIYYCHHIO M COOMPaHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONIME KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACHO3HABATH OTMBITHBIM MYTEM XJIOPHU-,
Opomuza, wuoauna, kapObonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IMMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpYXKaroIIas cpear»

3.1

pPaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHUYCCKHUX TTOHSTHIA: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluu MBICIUTEIbHON NE€ITENbHOCTH —

aHaJIM3 W CHHTC3, CpPAaBHCHUC, 0606I_HCHI/IG, CHUCTEMATHU3alluIO,




BBISIBJICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Ui M3y4CHUS
CBOWCTB BEILECTB M XUMHUYECKHUX PEAKIUH; €CTeCTBEHHOHAY4YHBIC
METOJbI TO3HAHUSI — HAONIOIEHUE, H3MEpPEHUE, MOJACIUpPOBaHUE,

9KCIEPUMEHT (PEATbHBIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiap XMMHM B KU3HU Y€JIOBEKA. XHUMHUS B CUCTEME HayK.
Tena mn BemectBa. PU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XnuMudeckne diieMeHTBl. CHMBOJBI XUMHYECKHX

a51eMeHTOB. I[IpocThie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas (popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHast MOJIEKYIIIpHas Macca. MaccoBas 011 XMMHUYECKOTO 3JIEMEHTA

B COCIMHCHUHN

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IWHHUIl BemiectBa. Pacuérsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHHS. XUMHUYECKas peakius U e MpPU3HAKHU.
3aKOH COXpaHEHHUs MaccChl BEeUIeCTB. XuMUUeckue ypaBHeHus. Kinaccudukanus

XMUMHYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY/I0M, C TIPaBUIIAMHU
paboThl B JabopaTopu¥ W TpHEMAMH  OOpalleHHus C JIabopaTOPHBIM
00OpyJOBaHMEM, H3YYCHHE U OIUCaHUE (U3MUECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYecKux (IUIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYNKE, KHIIEHUE M KOHJCHCAIMS BOJbI) U
XUMHYECKUX (TOpeHHe  CBeYM, MPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHUsS XUMHUYECKHX peakiuid (pa3jokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMoOJICHCTBUE Kelle3a ¢ PACTBOPOM

conmu meau(1l), u3yuenne cnocoboB pazieneHus cMeceil (C MTOMOIIbI0 MarHUTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBAPEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOUIETO 3AaKOH COXPAHEHHS MACChI, CO3JaHUE MOJCIIEU

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — amemMeHT u mpocrtoe
BemecTBo. HaxoxaeHnue kuciopona B mpupoje, GU3NYECKHe M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B J1a0OpaTOpuul M TMPOMBIINIICHHOCTH. KpyroBopot

KHcIopoa B pupoae. O30H — alioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XUMHUUECKON peakluu, TEPMOXUMHUECKHE YpaBHEHHUS, IK30-
U SHAOTEepMHUYECKUE peaku. TOIMBO: yroib U MeTaH. 3arpsisHeHUE BO3AyXa,

ycuJieHUe MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — snemeHT U mpocToe BeriecTBo. HaxoskiaeHue BOJOpOJa B MPHUPOJIE,
(i)I/I?)I/I‘-IeCKI/Ie U XHUMHNYCCKUC CBOﬁCTBa, IMPUMEHCHHC, CIIOCOOBI TMOJTy4YCHHUS.

Kucnore! u conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jisi BelleCTBAa B pacTBOpe. XHUMHYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B NpUpOJie W B JKU3HU 4ejoBeka. Kpyrosopot
BOJIbI B TpHUpOAE. 3arps3HeHHWe NPUPOAHBIX BoJ. OxpaHa W OYMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coemuHenuid. Oxkcuapl. Krnaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecolieoOpazyromue. Homenknarypa okxcuaoB. Duiznueckue M XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. du3nyeckue U XMMUYECKHUE CBOICTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kucior. dusznueckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Psang aktuBHoctu MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @uU3NUeCKME M XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclio3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB W OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YE€HHE CBOWCTB BOAOpOJa (FOpEHHUE), B3aUMOJIEHCTBUE
BoJiopoaa ¢ okcugoMm menu(Il) (Bo3MOKHO MCTIOIB30BAaHUE BHICOMATEPHAIIOB),
HaOmoJieHne 00pa3lioB BEIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM J0JIEM pacTBOPEHHOTO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C METaulaMu (HaTpUEeM M KaJbI[EM)
(BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIacCOB, HAONIOJEHWE W3MEHEHUS
OKpack WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoyell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM CepHON KHCIOTHI, KHUCIOT C
METaJJIaMU, PEaKIMi HEUTpaIn3alu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO0 MeTaljla JpyrdM U3 pacTBOpa COJH, pelleHue
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelnine kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepunoauueckuii 3akoH u [leproaudeckas cucTeMa XMMHYECKUX 2JIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KJIACCUPUKALMU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHbIE U IIENIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT amdoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XuMU4eCcKux 35emMenToB J[. M.
Menaeneena. KopoTkonepuoanas u JUIMHHOIIEPUOIHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICIT MOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA
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CTpOGHI/Ie aroMoB. CoCTaB aTOMHEIX AACP. M30TO1IEL. BHCKTpOHH. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB




IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 10 €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH MW3MEHEHHUsl pajauyca aTrOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. [[.M. MenpaeneeB — y4€Hbldi U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKknuu. HpOIICCCBI

OKHCJICHHUS B BOCCTaHOBJICHUS. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHUAA LHUHKA C PACTBOPAMH KHCIOT H
[IeJ04Y€el, TPOBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJbHBIX peakluil (ropeHne, peakliuy pa3ioKeH s, COeTMHEHU ST)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMma XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX MMEPUOJOB, Kalus, KaIbIUI U HX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ pCH_IéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM KiI1acCaM HCOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAsA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peaklui 10 pa3IuyHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YacTHUIO Karajnu3atopa). OK30- U JHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOoppl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEakUMM M II0J0KEHHE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIOJIb30BAaHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMTHI.
Peaknun monHOoTO OOMEHa. YCIIOBHSI MPOTEKaHUS PEaklMii MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBaHMH ¥ COJEH B CBET€ TPEACTABICHUH 00 dJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakunu Ha HOHBL. [[oHsATHE O THAPOIU3E CoJeit

1.7

XUMHUYECKUH HSKCIEPUMEHT: O3HAKOMIICHHE C MOJCISMH KPHCTALTHUECKUX
PEmETOK HEOPraHWYECKUX BEHIECTB — METaNIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUs); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIuH OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeJoYer u cosieii (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
o0Opa3oBaHue BOJIbI); OTBITOB, HIUTFOCTPUPYIOIIUX HPUMEPHl OKUCIHUTEIHHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMi (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHUN);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUI

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC ¢ MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBOI[OpOI[.

Consnas KHUCJI0Ta, XUMHWYCCKHE CBOI>'ICTB8., MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelume XJIOpuabl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpymmbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENeHN OKHucieHuss. CTpoeHne u pU3MUecKue CBOMCTBA
IPOCTBIX BEIIECTB — KHUCJIOpOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK NPCACTABUTCIIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTA, (1)I/I3I/IT-I€CKI/IC 1 XAMHYECKHE CBOICTBa
(oOmuMe Kak mpeAcTaBUTENs Kiacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO Cloco0a IMOJIyd4eHHUs CEpHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbgar-uoH. Haxoxnenue cepel U €€ coeMHEHUN B Mpupoje. XUMHUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OOmiasi xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacipoCTpaHEHUE B IPUPOJIE,
(bu3mveckne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (usmyeckre M XMMHUYECKUE CBOMCTBA, MOJy4deHHe M npumeHenue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢u3znueckue M XUMHUYECKHE CBOICTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYECKOe 3arpsi3HEHUE OKpYXKarolleH
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3AyXa, MOYBBI

U BOJIOEMOB)
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docdop, amnorponHsie Mogupukanuu (ochopa, Gu3NUESCKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopHas kucnora, QuUUYECKHe Hu
XUMUYECKHE CBOWCTBa, moiyueHue. lcnoms3oBanue ¢ocdaTtoB B KauecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIUIEpOJ, aJIOTPOIHBIE
MOIUGUKAIMK, paclpoCTpaHEHHE B MpPHPOJE, (U3UYECKUE MU XUMHUECKHE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yriepona,
uxX (uznyeckue M XMMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

NOJIY4YCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3AaHHBIC C OKCHUIOM




yraepona(IV); rumnoresa rno0anbHOr0 MOTEIUICHUS KIMMAara, HapHUKOBBIN
addekr. YrompHas KuUCIOTa W €€ CONMU, WX (PUIUYECKHE M XUMHUYCCKHE
CBONCTBa, TONydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHavanbHBIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yrieposna (MeTaH, 3TaH, ATWIEH, AalETHICH, 3TAaHOJ, TJHIEPHUH, YKCyCHas
kucioTa). Mx cocraB W Xxumuueckoe crpoeHue. [loHsATHE O OHOJOrHYECKH
BaXHBIX BEIIECTBAX: XHpaxX, OeNKax, YIriIeBoJaXx — M HX POJH B KHU3HH
4yeloBeka. MaTepuallbHO€ E€AMHCTBO OPraHMYECKHX U HEOPraHHMYEeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IOJIyu€HUE U
npuMenenne. CoenvHeHHus KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuze kpemMHusA(IV) u kpemuueBoii kucnore. CUIUKAThI, UX HUCIOJIb30BAHUE B
ObITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xkene300eroH. [IpoGnembr Oe3omacHOTO

HCII0JIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHUYECKUN DKCIIEPUMEHT: HU3YyUYCHHE OO0pa3Il0OB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPHU/I-
WOHBI W HAOJIOJCHUE TMPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(hM3UYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U UX COCAMHEHHUH (BO3MOKHO
WCITOJIb30BaHME BHJICOMATEPUAIOB); O3HAKOMJICHHE C 0OpasliaMu XJIOPHJIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJIEHHWE TIpoliecca
00yriMBaHMUs caxapa MoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHUE XUMHUYECKHX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI, MIPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
MPOTEKaHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamMu
a30THBIX U (HOCPOPHBIX yIOOpEHUH; MoNydeHne, cooupaHue, pacrno3HaBaHue U
M3yYeHUE CBOWCTB aMMHaKa; IMPOBEJICHUE KAuE€CTBEHHBIX pPEAKUMA Ha HOH
aMmMoHHMsT u  (docdar-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPHUPOBAHHOW a30THOM KUCIOTHI C MEABIO (BO3MOMXHO
WCIIOJb30BAHUE BUJEOMATEPUANIOB); H3YyYEHUE MOJIENEeH KpUCTAJUIMUECKUX
pemérok anmMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHUE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Tas3a; MpOBEIEHHE KadyeCTBEHHBIX peakiuii Ha KapOoHaT- u
CWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
OPOJAYKLUMENH CHUIMKATHOM MPOMBILIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/71a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauindeckas CBA3b U
MeTajyIn4yecKkasl KpUCTallInyeckass pemérka. OJIEKTPOXUMUYECKHN sl

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOICTBa MeTayioB. OO0mue crnocoObl MOITy4eHUs
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTauibl: MOJOKeHHEe B [lepuomnyeckod cucTeME XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe MIeTOYHBIX METalUIOB M HX

COeIUHEHNN
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[llemouyHo3eMenbpHbIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuonunueckoit cucteme xuMuueckux anemenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUeCKHe W XUMHUUYECKHE CBOMCTBA
MarHus W Kajabliusg. BakHeWnme coequHeHUs KaubIus (OKCHI, THIPOKCHI,

conn). JKEcTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(I)OTepHBIe CBOICTBa OKCHJa U THAPOKCHUIa

AJIFOMHHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux 3nemeHToB JI.1M.
MenpneneeBa; CTpOEHHE aToMa; HaxoxIaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. Okcuipl, THApokcuasl u conu kenesa(ll) u

xene3a(Ill), ux cocras, cCBOICTBA U OTyYCHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUSL OKCHJA KalbLMUs W HATpUs C BOJOM  (BO3MOXHO
KCIIOJb30BAHUE BHJIEOMATEPUAIIOB); HCCJIEAOBAHUE CBOWCTB MKECTKOW BOJbI;
mpolecca TOpEHHs Kejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, Kanblus, amoMuHus, UuHKa, xene3a(ll) m sxenesza(Ill), memu(Il);
HAOJII0JIEHNE U ONHMCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HATpPUs,
Kaauss M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHHe SKCIIEpUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeilne Metamibl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHre BEUIECTB U
XUMHUYECKUX peakinuii B ObiTy. IlepBas momoimp Mpu XMMHYECKUX OXKOTaX H

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOIYKTHI UX MEpepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3ydyeHHe 00pas30B MAaTepHaAIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA3OBATEJBLHON ITIPOIT'PAMMBI OCHOBHOT' O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMaHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 0O0JaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTAa XUMUU CPEIAN JPYIUX €CTECCTBECHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJax IMO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKON HayKd, 4YTO MO3BOJIMT OOYy4aroIIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBIOOp XMMHU KakK MPO(UIBHOrO MpeaMeTa

U NEepPeX0/ie Ha YPOBEHb CPEHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIHOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DJIEMEHT, aToM,
MOJIEKYyJIa, BELIECTBO, MPOCTOE U CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISAPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklMd COCIMHEHUS, pEeaKLUU PA3JIoKEHUs, PEaKIUN
3aMeIIeHUs, peakluu oOMeHa, TerioBoi 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE DPEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAs! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMaA, 3J'ICKTp0HHBII>i cioi aToMa, aTOMHasa




opOuTanp, pagdyc aToMma, BaJEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTajuIhyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOJINTUYECKAsT ~JAUCCOLMALS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMBbIE pEaKluy,
CKOPOCTh XUMHYECKOW peakumy, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHal 1

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTBl M CIUIABHI,
MPOIYKTHl TEpepadOTKA MPUPOIHBIX HCTOYHUKOB YIIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTs OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XUMHYECKHUX ITPOLECCCOB HA OPraHu3M 4YCJIIOBCKAa M OKPYXXAKOI[YIO

IPUPOJIHYIO CPERY

3.2

YMCHHUC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peuiceHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHUHWU OJI1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YPaBHEHUM  XMMHYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBHnaiibHOI)

YMeHue oOBACHATH CBsI3b MOJIOXKEHHUs 3r1eMeHTa B [lepuoandeckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sijapa, oOlee Yucio
9JIEKTPOHOB), pPAaCHpEleICHUEM OHIIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIIU
[IpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TEpPHOJAX U TJIABHBIX
MOJTPYINax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHue kmaccupuIimpoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOpPraHWYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKLINN
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTENEHb OKHUCJICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsil
' HOHA
g2 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUIMYECKOW CTPYKTYpHl B
' COCTUHCHHIX
8.3 XapaKTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOI, rpadur, aamas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUHA, KU, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOpPOB (BOJA,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOJ, OKCHAbI M THUIPOKCHJbI
5. MetamoB [-ITA rpynm, amromunus, meau (II), umuka, xeneza (II u
' III), okcuap! yrnepona (II u 1V), xpemuus (IV), azora u gocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THasd,
(docdopHas, yroapHas, KpeMHUEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakumii H'OHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BIUUCITh (IPOBOANUTD PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta30B
" [0 YPAaBHEHUSM XHMHYECKUX PEAKIUMNA M HAXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAaHUE) NIPU U3YYECHUH BEIIECTB U
' XUMHYECKUX SBJIGHUH; YyMeHHe chopMynupoBaTh MpolieMy u
MPEIIOKUTH ITyTU €€ PEIICHUS
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM JKU3HU, MPABUIAMH MOBEACHUS B LENSIX COEpeKeHUs
123 3I0pOBbS M OKpYXKarolled NPUPOJHOW Cpellbl; MOHMMAaHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIIECTB, COCOOOB YMEHBIIEHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume nmpakThyeckux HaBBIKOB IUIAHUPOBAHMS M OCYIIECTBICHUS
CIIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

MOJIydEeHHE KHCIOpOJa U M3Yy4EHUE €ro CBOMCTB; IOJIydCHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) ans OMpeNENICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YUYEHHE B3aUMOJICUCTBHS KHCIOT C METaJJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH W HEPACTBOPUMBIMH
OCHOBAHUSIMM, COJISIMH; TIOJy4EHHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a1a4 1o TemMaM: «OCHOBHBIE KJIaCChl
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
mucconuanusay; «Baxkuelimmne HeMeTalbl M HUX  COEOUHEHUN,

«Baxxnennue MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO0 OOMEHA; KauyeCTBEHHBIC PEaKIMH Ha
HNPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaxX HOHBI: XJIOPHA-, OPOMH/I-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJllOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HuHKA

14

YmMmenne:

14.1

MMPEACTABJIATL PE3YIbTATBI OKCIICPUMCECHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIPOLECCaAMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSACHATH IMPUYIHNHBL MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATHUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3zesieHust cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTeneHpb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. Momsipaass mMacca. MoJspHBIM 00BEM Ta3oB.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duzndeckue M XUMUUYECKHE SIBJICHHSA. XHUMUUYECKas peaknuusa u eé IIPpHU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XMMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. Menaeneea. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMuueckux snemeHToB [1.1.
MenneneeBa. Ilepuoasl U rpymmbl. @U3MYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX siaep. M3otombl. DiekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XUMHUYECKHUX JJIEMEHTOB

Ilepuonnueckoi cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, KallvuAa, KaJbLHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIBbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) n HX COC,Z[I/IHeHI/Iﬁ B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHast (HOJ'IHpHaH )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/ILIaTCJ'ILHO CThb XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Mertannuueckas CBSI3b




3.2

Tumnel KpUCTAINIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. MeTamisl U uX COCINMHCHUA

4.1

Knaccudukanus W HOMEHKIATypa HEOPraHMYECKUX COCJWHEHUN: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yrolye; OCHOBAaHUM (LIENOYM U HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJep)Kamue ¢ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlusd, Marovud W KajlbLWA, aJIIOMUHUA, XKEJIC3a. BHGKTPOXI/IMI/I'-IGCKI/II\/’I

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

®dusznyeckue M XMMHYECKHE CBOMCTBA OKCHUIOB HemeTawioB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Iomyuenune

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB IA-IIIA rpymn, mubka, memu(Il) u

xenesa(ll, II). [Tony4yerre OKCUI0B METAIIOB

4.7

XYUMHYECKHE CBOMCTBA OCHOBaHMM M aM(OTEPHBIX T'MJIPOKCHIOB (Ha MpUMepe
TUAPOKCUAOB  aJIOMUHUSA, JKeneza, UuHKa). [lomydenume ocHoBaHuN U

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHIIEHTPHUPOBAHHOW CEpHOM M a30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoicTBa cpeanux coeil. [lonydyenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THON KHCIIOT B MPOMBIINIJIICHHOCTH. O6I_I_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOUIMX B pEaKLMUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Io

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

53

OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakiMi. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAQHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEINeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTENeHb TUCCOIHAIINN

5.5

Peaknun monHOro oOMeHa. YCJIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHYECKUX peakiuii B JabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas konmeHTpamus BemiectB (ITJK). Ponp xumum B
pPELIeHUH HKOJIOTMYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddexra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJIJIOB M CIUIAaBOB (CTalb, YYr'yH, AIOpaIlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeuHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, He(PTh),

IPOJIYKTHI X TepepaboTKu (OEH3MH), UX POIb B OBITY M MPOMBIIIUIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM
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