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Pabouyast mporpamma mo y4eOHOMY mpeamery «Xumus» sl 9 KIacCOB COCTABJICHA C YYETOM
TpeboBanuii @enepanbHoro 3akona "O6 obpazoBanuu B PO" ot 29.12.2012 N 273-d3; 4I'OC OO0
(ITpukaz Nel897 ot 17.12.2010r.); OOIT OOO MBY «Jluneit Ne 76»; IIporpammer Xumus. 8-9
Kiaccel: padouas nmporpamma K guaun YMK O. C. I'abpuensina: yuebHo-meronuueckoe mnocooue / O.
C. I'abpuensn. - M.: [IpocBemienne

IInanupyemMble pe3yJibTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa
JIn4HOCTHBIE

- B IIGHHOCTHO-OPHEHTAIIMOHHON c(epe - YyBCTBO TOPJOCTH 332 POCCHICKYI0 XMMHUYECKYIO HAYKY,

I'yMaHU3M, OTHOIIEHUE K TPYAY, LIEJI€yCTPEMIIEHHOCTb;

- (¢dopMupoBaHHME IICHHOCTH 3/J0pOBOTO H 0Oe30macHOro oOpas3a KH3HH, YCBOCHHE IIPaBUII

WHIUBUAYAIBHOTO U KOJUIEKTUBHOIO O€30MacHOTO TMOBEACHUS B YPE3BbIUAHHBIX CHUTYalMsX,

YIPOKAOMIUX KU3HU U 3I0POBBIO JIFOAEH;

- B TpyIoBOHl cdepe - TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JalibHEHIIed o0pa3oBaTeinbHOU

TPAEKTOPHH;
- B IIO3HABAaTEJNbHON (KOTHUTHBHOW, WHTEIJIEKTyaJbHOW) cdepe - yMeHue YNpaBisATh CBOEH
[I03HABATEIbHON JAEATEIbHOCTBIO.

- (GOpMHPOBAHHE OCHOB HKOJIOTUYECKOW KYyJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
9KOJIOTMYECKOT0 MBIIIJICHUS, PAa3BUTHE OIBITA SKOJOTUYECKH OPUEHTHUPOBAHHOWU pedIeKCHUBHO-
OIICHOYHOM M MPAKTUYECKON NEeSATENbHOCTH B dKU3HEHHBIX CUTYaI[HX.

MeranpeamMeTHble

- YMEHHE CaMOCTOATEIbHO OIMpPENEsTh eI CBOEro 00ydeHusl, CTaBUTh U (POPMYIUPOBATH IS

ceOs HOBBIE 33/1a4H B Yu€0e U MO3HABATEIbHOM JESATEIbHOCTH, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH

IIO3HABATEIbHOU ACATEIBHOCTH;

- YMEHHME CaMOCTOSITEJIBHO  IUIAHMPOBaThb IIyTH JOCTHKECHHA ILI€JIed, B TOM  YHCIE

aJIbTEpPHAaTUBHBIE, OCO3HAHHO BbBIOMpaTh Hambosiee IPPEKTHBHBIE CHOCOOBI PEIHICHUS YYEOHBIX U

ITO3HABATENbHBIX 33124,

- YMEHHME COOTHOCUTH CBOM JCHCTBHS C INIAHUPYEMBIMHU PE3YIbTATAMH, OCYIIECTBIIATE KOHTPOJIb

CBOEH JIEATENILHOCTHU B IIPOLECCe IOCTHXKEHUS pe3ysbTara, ONpeAessaTh CocoObl AEHCTBUI B paMKax

IIPEUIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTHMpPOBaTb CBOM JAEHCTBUS B COOTBETCTBHM C

HU3MEHSIOIICICS CUTYyallueH;

- YMEHHUE OLIEHUBATh MPaBUJIBHOCTh BBIIIOJIHEHUs Y4€OHOH 3a/1aui, COOCTBEHHBIE BO3MOKHOCTH

€€ pelleHUs;

- BIIaJICHUE OCHOBAaMHU CAMOKOHTPOJIS, CaMOOLEHKH, NPUHATHS PEIICHHH U OCYIIECTBIICHUS

OCO3HAHHOTO BBIOOPA B y4eOHOW U MO3HABATEIbHOM 1EATEILHOCTH;

- YMEHUE ONpeAessATb MOHATHS, co3JaBaTb OOOOIIEHHs, YCTaHABIMBAaTh aHAJIOTHUH,

KJaccu(uIUpoOBaTh, CaMOCTOATENbHO BbIOMPAaTh OCHOBAHUS W KPUTEPUM JUId KJAcCH(UKaLuUy,

YCTaHaBIUBAaTh IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE PACCYKIECHUE, YMO3aKIIOUECHNE

(MHIYKTUBHOE, IETyKTUBHOE U 110 QHAJIOT'MH) U JIeNIaTh BHIBOJIBL;

- YMEHHUE CcO3/aBaTh, IPUMEHATh U MPeoOpa3oBbIBATh 3HAKU M CHUMBOJIbI, MOJEIU U CXEMBbI JUIS

peleHus yueOHbIX M M03HABaTEIbHbIX 33/1ay;

- yYMEHHE OpPraHu30BBIBATH y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO AEATEIBHOCTb C YUUTENIEM U

CBEpCTHHKaMM; pabOTaTh MHAWBUAYAJbHO M B IpYIIE: HaXOJUTh OOIIee pEelIeHHe U pa3pelarb

KOHQUIMKTBI Ha OCHOBE COIJIACOBAaHUS MMO3MIMH M yuéTa HHTEpPEecOB; (OPMYIUPOBATH,

apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

- YMEHHE OCO3HAaHHO HCIOJb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUH C 3aJaueil KOMMYHHKAIUH

JUIL BBIPQXKEHUST CBOMX YYBCTB, MBICIEH M MOTpPeOHOCTEH; MIAaHUPOBAHUS M PEryJsUN CBOEH

JESTEIbHOCTH; BIAJCHUE YCTHOW M INHCBMEHHOW DPEUYBI0, MOHOJIOTUYECKOM KOHTEKCTHOM pPEUbIo;

¢dbopmMupoBaHHEe U Ppa3BUTHE KOMIIETEHTHOCTH B OOJIACTM  HCHOJB30BaHUSA  MH(POPMAIMOHHO-

KOMMYHMKAI[UOHHBIX TEXHOJIOTH;

- (QopmHupoBaHHE U pa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHHME MpPHUMEHATh €ro B

M03HaBaTEIbHOM, KOMMYHHKATHBHOM, COLIMANIBHON MPAKTHUKE U MPO(PEeCCHOHATBHOM OpUEHTALIUH.



IIpexmeTHbIC
VYyamumiics J0JDKEH YMETh:

- HCIIOJIb30BaTh IPU XapaKTEPUCTUKE NPEBPAIICHUN BEIIECTB NOHATUA: «XMMMUYECKas pPEaKLUs»,
«pEaKIMU COCAMHEHUS», «PEAKIMH Pa3JIOXKEHHUA», «PEaKIUU OOMEHa», «pPEaKUUu 3aMEUICHHUSD»,
«peakuuu  HEUTpanu3auuu», «IK30TEPMHUECKHUE PEAKLUMM», «IHAOTEPMHUYECKUE  PEaKLHUN»,
«00paTuMBbIEe peaKIm», «HEOOPATUMBIE PEAKIUN», «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN»,
«TOMOTEHHbIE peaxkumy, «TeTepOTEeHHBIE peaxkuum, «KaTaJIUTHYECKUE peaxuumny,
«HEKATATUTHYECKUE PEAKLUN», «TEIUIOBOH IPPEKT XUMUUECKOH PEeaKInn», «CKOPOCTh XUMUYECKOMH
peaKuumy, «KaTaau3aTopy;

- XapaxkTepu30BaTh XMMHUYECKHE AIEMEHTHI 1—3-T0 meproIoB 1o uX noJioxeHuro B [leproandeckoit
cucTeMe XuMu4eckux 3ieMeHToB J[. . MenzeneeBa: XUMUYECKUI 3HAK, IOPAIKOBBIA HOMED, IIEPUOI,
rpymmna, oArpymia, OTHOCUTENbHAs: aTOMHAasi Macca, CTPOEHHE aroMa (3apsi SApa, YUCIIO IIPOTOHOB U
HEHTPOHOB B sizipe, 00IIee YNUCIIO IEKTPOHOB, PACIPEEIEHUE IEKTPOHOB TI0 IEKTPOHHBIM CIIOSM,
MIPOCTOE BELIECTBO, (popMmysa, Ha3BaHME W THUIl BBICHIETO OKCHUJAa M THAPOKCHIA, JIETy4ero
BOJIOPOJHOTO COEIUHEHUS (JUI1 HEMETAJIIOB);

- XapaKTepu30oBaTh OOILIME XWMHUYECKHE CBOMCTBA aM@OTEpHBIX OKCHJIOB U THJIPOKCHJIOB;
MIPUBOJIUTh NIPUMEPHI peaKUui, MOATBEPKIAIOIINX XUMHUYECKHUE CBOMCTBA aM(OTEPHBIX OKCHAOB U
TUAPOKCHUJIOB;

- J1aBaThb XapaKTEPHUCTUKY XMMHMYECKUX pEaKIU{ [0 YHCIYy M COCTaBy HMCXOJHBIX BEIIECTB M
MPOJIYKTOB peakUWu; TEeIIoBOMY AJ(QeKTy; HaANpaBIEHUIO MPOTEKaHHUs pPeaKlIUH; HU3MEHEHMIO
CTENEHEH OKHUCIIEHHMS JJIEMEHTOB; arperaTHOMy COCTOSIHHKO HCXOJHBIX BEHIECTB; YYAaCTHIO
KaTaan3aTopa;

- OOBSCHATh W NPUBOJUTH TMPUMEPHI BIUSHUSA HEKOTOPBIX (aKkTOpoB (MPUPOAA pearupyrouux
BEIIECTB, KOHILIEHTpAalWs  BEINECTB, JABJICHUE, TEMIIEpaTypa, KaTaau3arop, IOBEPXHOCTb
COIIPUKOCHOBEHUS PEAarnpyroIltX BELIECTB) HA CKOPOCTh XUMUYECKUX PEAKIIMA;

- HaOJIONaTh W OTHCHIBATH YPaBHEHUS PEaKIMil MEXIY BEIIECTBAMH C IOMOIIbIO €CTECTBEHHOTO
(pyccKOTO MIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

- TNPOBOJOUTH OINBITHI, MOATBEPXKIAIONINE XHUMHUYECKHE CBOWCTBA aMQOTEpHBIX OKCUIOB U
TUAPOKCUIOB; 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakIUu OT paziu4HbIX (PakTopoB (mpHpona
pearupyoomux — BEIIEeCTB, KOHIEHTpalusi BEIIeCTB, [aBJiCHHE, TeMIepaTypa, KaTalu3arop,
MOBEPXHOCTh COMPUKOCHOBEHHUSI PEarupyroninX BEeIECTB).

- HCIIOJIB30BATL IIPU XAPAKTCPHUCTHUKEC MCTAJUIOB U HUX COC,I[I/IHGHI/Iﬁ MNOHATHA: «MCTAJIbI», «PAO
AKTUBHOCTHU MCTAJJIOB», «ICJIIOYHBIC METAJJIbI», «IICJIOYHO3EMCIIBHBIC MCTAJIJIbI», HWCIIOJIb30BaTh HX
IIpru XapaKTCPUCTHUKE MCETAJZIOB;, JdaBaTbhb XapaKTCPUCTHUKY XHMHYCCKHUX JJICMCHTOB-MCTAJIJIOB
(H_IGJ'IO‘{HBIX METAJJIOB, Mar"uus, KajJblius, aJJlOMUHHA, )KGJ'ICSa) 10 UX ITIOJOXXCHUIO B HepHOHquCKOfI
CHUCTEMC XUMHUYCCKUX 5JICMCHTOB I[ H. Menneneena (XI/IMI/I‘{CCKI/Iﬁ 3HaK, HOpH,I[KOBHﬁ HOMCp, IICPpUO,
rpyiia, noArpyiia, OTHOCUTCIIbHAA aTOMHAaA MaccCa, CTPOCHUE aTOMa (3ap;m sapa, 4YucCJjIo IIpOTOHOB U
HeﬁTpOHOB B A1pc, 061].166 YHUCJIO JJICKTPOHOB, paCIIPCACIICHUC 3JICKTPOHOB IIO 3JICKTPOHHBIM CJ'IOSIM),
IIpoCTOC BCIICCTBO, (1)0pMy.]'Ia, Ha3BaHHMC U THUII BBICIICTO OKCHUAA U FI/I,I[pOKCI/II[a);

= Ha3bIBAaTb COCIHNHCHUA MCTAJIJIOB U COCTABJIATH UX q)OpMyJ'IH 110 Ha3BaHHUIO,

= XdApaKTCpu30BaTb CTPOCHHUC, O6H_II/IG (I)I/IBI/I‘IGCKI/IG M XMMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-
MCTAJLJIIOB,

- OOBSCHATH 3aBUCHMOCTh CBOWMCTB (WJIM TPEJCKA3bIBaTh CBOWCTBA) XWMHUYECKUX DIIEMEHTOB-
METAUIOB  (paAnyC, METAJUIMYECKUE CBOMCTBA DIIEMEHTOB, OKUCIUTEIBHO-BOCCTAHOBUTEIbHbBIE
CBOMCTBa AJIEMEHTOB) W O0pa3yeMblX MMM COEIMHEHUH (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX
OKCHUJOB M THUIPOKCUIOB, OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIE CBOWCTBA) OT TOJOXKEHUS B
[Tepuonnueckont cucreme xumuueckux 3meMeHToB . 1. Menneneesa;

- OIKCHIBATh OOIIME XMMUYECKUE CBOMCTBA METAIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SI3bIKA U SI3bIKA XUMHH,

= COCTaBJIATb MOJICKYJIIIPHBIC YpPaBHCHUA peaxunﬁ, XapaKTCPpU3YyHOIIUX XUMHUYCCKUC CBOMCTBA
METALZIOB M HX COCHHHCHHﬁ, a TaKiKC JJICKTPOHHBIC YPABHCHUA IPOLCCCOB OKUCICHUA-
BOCCTAHOBJICHUA,



- YpaBHEHHUS AJICKTPOJUTUUECKOU TUCCOLMAIMH; MOJICKYISIPHBIC, TTOJHBIE U COKpPAIIEHHbIE HOHHBIE
YpaBHEHUS PEaKLUid C y4aCTUEM BJIEKTPOJIUTOB;

- yCTaHaBJIUBaTh NMPUYUHHO-CIICJICTBEHHBIEC CBSI3M MEXIY CTPOCHHEM aToMa, XUMHYECKOU CBS3bIO,
TUTIOM KPHUCTAJUIMYECKOW PEHICTKH METAJUIOB W WX COCAMHECHUU, WX OOmUMHU (PU3HUECKUMU U
XUMUYECKUMH CBOMCTBAMU;

- ONHUCHIBaTh XUMHUYECKHE CBOWCTBA IWICJIOYHBIX U IIEJIOYHO3EMEIIbHBIX METAJJIOB, a TakKkKe
ATIOMHUHMS U XKeJle3a U UX COCTUHEHUM C IOMOIIbIO €CTECTBEHHOIO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMUU;

- BBINOJIHATH, HAOIIOIATh W OMUCHIBATh XUMUYECKUN IKCIIEPUMEHT 10 PACHO3HABAHUIO BAKHEUIITUX
KaTHOHOB METAJIJIOB, TUPOKCH/I-UOHOB;

- OKCHEPUMEHTAJIBHO  HCCIEIOBaTh CBOMCTBA METAJUIOB M  MX  COCAUMHEHUWH, peliarh
AKCIIEPUMEHTAJIbHBIE 3a/1a4H TI0 TeMe «MeTauby;

- ONHUCHIBaTh XUMUYECKUM HKCIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HWIIM POIHOTO)
SI3bIKA U SA3BIKA XUMUH;

- TPOBOJUTH pacyeThl MO XUMHUYECKUM (POpMysiaM U YpPaBHEHMSIM pPEaKIHUi, MPOTEKAIOIMHNX C
Y4aCTHEM METAIJIOB U UX COEAUHEHHUI.

- HCIOJIb30BaTh TMPH XapaKTEPUCTHUKE METAIIOB U MX COCIUHEHUN TOHSTHS: «HEMETAJUIbI»,
«TaJIOTeHbI», «AJUIOTPOIHBIE BUJIOU3MEHEHUS», «KECTKOCTh BOJIbI», «BPEMEHHAsI KECTKOCTb BOJBI»,
«TIOCTOSIHHAS KECTKOCTh BOJBI», «00IIast KECTKOCTh BOBI»;

- JIlaBaTh XapaKTEpUCTHUKY XUMUYECKHX 3JIEMEHTOB-HEMETAUIOB (BOJIOPOJA, TaJIOT€HOB, KUCIOPO/Ia,
cepsl, azora, (ocdopa, yriepoma, KpemHHUs) TO HX TMOJOXeHHIO B Ilepuogmdeckoit cucreme
xumudeckux aemeHToB Jl. M. MenneneeBa (XuMU4YeCKnid 3HaK, IOPSAIKOBBIA HOMEP, TIEPHO/I, TPYIINa,
MOATpYyNNa, OTHOCHUTENbHAas aTOMHasi macca, CTpOeHHe aroma (3apsal sjapa, YUCIO MPOTOHOB M
HEHUTPOHOB B sJpe, 00Illee YNCII0 JIEKTPOHOB, paclpeieieHUe IEKTPOHOB M0 3JEKTPOHHBIM CIIOSIM),
MPOCTOE BEILIECTBO, (hopMysia, Ha3BaHUE U TUI BBICIIET0 OKCUIA UTHAPOKCHAA, GopMysa U XapaKTep
JIETY4ero BOJOPOJAHOTO COCTUHEHUS);

- Ha3bIBaTh COCTUHEHUS HEMETAJUIOB U COCTABJIATh UX (POPMYIIbI IO HA3BAHUIO;

- XapaKTepu30BaTh CTpOoeHHE, o0mue (u3nueckue U XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-
HEMETAIJIOB;

- OOBSCHATH 3aBUCHMOCTh CBOWMCTB (WJIM TpEJCKa3bIBaTh CBOWCTBA) XHMHUYECKUX HIIEMEHTOB-
HEMETAJJIOB (pauyCc, HEMETAJUIMUECKHE CBONCTBA AJIEMEHTOB, OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBa AJIEMEHTOB) W 00pa3yeMbIX MMM COECIUHEHHH (KHUCIOTHO-OCHOBHBIE CBOWMCTBA BBICHIMX
OKCHJIOB U TUIPOKCHUIOB, JIETYYMX BOJOPOJHBIX COCAWHEHUH, OKUCIUTEIHbHO-BOCCTAHOBHUTEILHBIC
CBOICTBa) OT nosioxkeHust B [leproanueckoii cucteme xumuueckux 3nemeHToB Jl. V1. MenneneeBa;

- ONHUCHIBATh OOIIHE XMMHUYECKHE CBOMCTBA HEMETAIOB C MOMOUIBIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) SI3bIKA U S3bIKA XUMHH,

- COCTaBJISITh MOJIEKYJSIPHBIE YpaBHEHUS pEaKIui, XapaKTEepHU3YIOIIUX XUMUYECKUE CBOMNCTBA
HEMETAIJIOB W HX COCAMHEHUH, a TakkKe OJJICKTPOHHBIE YPaBHEHHsI MPOLIECCOB OKHUCICHUS-
BOCCTaHOBJICHUS;

- YpaBHEHHUS DIIEKTPOJIUTUYECKOM AUCCOIUAIIMH; MOJICKYIIIPHBIE, TIOJHbIE U COKpAIllEHHbIE HOHHBIE
YpaBHEHUS PEAKLUN C yUaCTUEM BJIEKTPOJIUTOB;

- YCTaHaBIIMBaTh NMPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY CTPOEHHEM aTOMa, XUMHYECKOH CBS3bIO,
TUTIOM KPHUCTAJUIMYECKON pEeHIeTKH HEMETaNIOB W WX COEAWHEHUH, MX OOmMMH (U3NYECKHUMH U
XUMUYECKUMH CBOMCTBAMHU;

- ONUCBHIBaTh XMMHUYECKHE CBOMCTBa BOJOPOJA, TaJOT€HOB, KHUCIOpPOJAa, cephl, a3oTa, docdopa,
rpadura, anmmMasa, KpEMHUSI U MX COCAMHEHUN C MOMOIIBI €CTECTBEHHOTO (PYCCKOTO WU POJTHOTO)
SI3BIKA U SI3bIKA XUMUY;

- OINHUCBIBATH CIIOCOOBI YCTPAHEHHUS JKECTKOCTH BOJBI W BBHIMOJIHATH COOTBETCTBYIOIIMA WM
XUMUYECKUN SKCTIEPUMEHT;

- BBINIOJIHATH, HAONIONATh M OMHUCHIBATH XWMUYECKUH ODKCIIEPUMEHT IO PACHO3HABAHHIO HOHOB
BOJIOPO/Ia 1 aMMOHHUS, cynb(aT-, kKapOoHaT-, CUIMKaT-, hocdar-, xopua-, OpoMua-, HOAUI-UOHOB,;



=  OKCICPpUMCHTAJILHO HCCICI0BATh CBOICTBa MCTAJlJIOB n ux COCI[HHCHHfl, peuiaTtb
OKCIICPUMCHTAJIbHBIC 3aa4U 110 TCMC ((HeMeTaJIJILI»;

- ONHUCHIBaTh XUMHUYECKUM HKCIEPUMEHT C TOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WM POIHOIO)
SI3BIKA W SI3BIKA XUMUWY;

- MPOBOJTUTH PACUYETHl MO XUMHUYECKHM (GOpMyJaM W ypaBHEHHUSM PEAKIMH, MPOTEKAIOIIUX C
Y4aCTUEM HEMETAIUIOB U UX COCTUHECHUM.

Conepxxanue y4eOHOro nmpeamera
BBenenune. OOmasi XapakTepHCTHMKA XUMHUYECKMX 3JIeMEHTOB M XHUMHYECKHX pPeaKIuii.
Ilepuonnuecknii 3axon u Ilepuoanueckas cucrema xumnueckux 3j1emenTos /I. M. MengeseeBa
XapakTepucTHKa AJIEMEHTA 110 €ro NoJoKeHuto B Ileproauueckoii cucreMe XMMHUECKUX 3JIEMEHTOB
J. W. Menneneea. CBoiicTBa OKCHUIIOB, KHCJIOT, OCHOBAaHMW M COJISM B CBETE TEOPHH
ANIEKTPOJIUTUYECKON TUCCOLMAIIMU U OKUCIICHUSI-BOCCTAHOBIICHUSI.
[TonsiTe 0 mepexoAHbIX ayeMeHTaX. AMQOTepHOCTb. ['eHeTHYeCKUil psja MEepPeXOJHOTO 3JIEMEHTA.
ITepnoanueckuit 3akoH u [lepnoandeckas cucrema xumudeckux anemeHnTos /1. 1. Menneneesa.
X¥UMHU4YecKasi OpraHu3alus KUBOM U HEXKUBOM IPUPObl. XUMHUUYECKUI COCTAB Spa, MAHTHH U 3€MHOMN
KOpbl. XHWMHYECKHE OJJIEMEHThl B KJIETKaX J>KUBBIX OPraHU3MOB. Makpo- U MHKPOIIEMEHTHI.
O06o06mmeHrne cBeAeHUM o0 XuMHUYyeckux peakiusax. Kraccupukanus XUMHYECKUX peakuuid 1o
Pa3IMYHBIM MpPHU3HAKaM: «UHUCJIO M COCTaB pearupyroumx M oOpa3yroluxcs BEIIeCTBY, «TEMI0BON
3bdeKT», «HampaBlIEHUE», «U3MEHEHHWE CTENeHeW OKHCIEHHUS DIIEMEHTOB, O00pa3yroIIHnX
pearupyolue BenecTBay, «(haza», «MCroIb30BaHUuE KaTalu3aTopay.
[Tonatne 0 CKOPOCTHM XWMHUYECKOW peakiuu. DakTOphl, BIUSIOMIUE HA CKOPOCTh XHUMHUYECKUX
peaknmii. Katanuzarops! u katanu3. UHTHOUTOPEI. AHTHOKCHIAHTHI.
Jemoncrpanuu. Pazmmunsie popmer Tabmumet J[. . MenneneeBa. Mojenun atoMoB 21eMeHTOB 1—3-
ro mepuoaoB. Mojenb CTpoeHHS 3€MHOTo mapa (MOMEepeYHbId pa3pe3). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM PEAKUUU OT MPUPOJbl PEarupyrolluXx BEHIECTB. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOM
peakuy OT KOHUEHTPAIUU PEarupyronx BEMIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKON Peakuuu OT
IUIOUIAM COMPUKOCHOBEHUS! PEarupylolluX BEMIECTB («KUISALIUI Cloil»). 3aBUCHMOCTh CKOPOCTHU
XUMHUYECKOM pEeaKIMU OT TEeMIIEpaTypbl PEarupyrondx BemIeCTB. ['OMOT€HHBIM W TIe€TepOTEHHBIN
Katanu3bl. DepMeHTaTUBHBIN KaTtanu3. IHruoupoBanue.
JlaGoparopubie onbIThbl. 1. [lomydeHue THUAPOKCHMIA I[MHKA W HCCIEIOBAaHUE €ro CBOMCTB.
2.MopenupoBanue mnoctpoeHust llepumoanueckoir cucrembl Xumudeckux oanementoB . .
MenneneeBa. 3. 3amenieHue »ene3oM Meau B pacTBope cynbdara memu (II). 4. 3aBucumocth
CKOPOCTH XMUMHMYECKON peakuuy OT MPUPOJbl PEarupyOIIUX BEIIECTB HA MPUMEPE B3aMMOJCHCTBUSA
KHCIIOT C MeTaJulaMd. 5. 3aBUCUMOCTh CKOPOCTHM XUMUYECKOW pEAaKUUU OT KOHLEHTpauuu
pearupyromux BEIIECTB Ha IMPUMEpPE B3aUMOJEUCTBUS LMHKA C COJSHOM KHUCIOTOM pa3IMyHOU
KOHILIEHTpauuu. 6. 3aBUCHMOCTb CKOPOCTH XHMHMYECKOM pEaKuuu OT IUIOAAU COIPUKOCHOBEHHMS
pearupyomux BemecTB. 7. MoAEIUpOBaHUE «KHUIISIIETO Clos». &. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaklH OT TEMIIEPATypbl pearupyrInxX BEIIECTB Ha MPUMEPE B3aUMOJCHCTBUS OKCH/IA
meau (II) ¢ pacTBopoM cepHOM KHCIOTHI pazNUYHON TemrepaTypbl. 9. PasnoxeHue mnepokcuua
BOJIOpOJIa ¢ moMoIbio okcuaa mapranina (IV) u xaranasel. 10. OOHapyxeHHe KaTana3bl B HEKOTOPBIX
MUIIeBBIX nMpoaykTax. 11. MHrubupoBanue B3anMoAeCTBUS KUCIOT C METAJUIAMH YPOTPOTIMHOM.
Tema 1. MeTauibl
[Tomoxenne meraiuioB B Ilepuomnueckon cucreme xumudeckux anemeHtoB . M. Menneneesa.
Mertannuueckass KpUCTaLIMYeckas pemieTka W MeTaliMueckas XuMudeckas cBs3b. OOmue
¢buznueckue cBoiicTBa MetamuioB. CIiaBbl, HX CBOMCTBA U 3HaUeHUE. XUMHUUYECKUE CBOMCTBA METAIIIIOB
KaK BOCCTAHOBUTEJIEH, a TAKKE€ B CBETE€ MX IOJIOKEHUS B AIEKTPOXMMHUUECKOM Py HaANpsHKEHHUI
MeTaiuioB. Koppo3us metamioB u ciocodsl 00psObl ¢ Heil. MeTanbl B mpupoe. Obuue cnocodsl ux
MOJTy4YEHUSI.
OO01mas xapakTeprCTUKA MIEJTOYHBIX METAIIOB. MeTaisl B mpupoae. Obime crnocoObl UX MOydeHusl.
Crpoenue aroMoB. lllenoynsie MeTamibl — IpoCThie BellecTBa. BakHeline coeJMHEHUs IETOYHbIX
METaJIOB — OKCHUJIBI, THIPOKCH]IBI M COJIH (XJIOPHIBI, KApOOHATHI, Cylb(aThl, HUTPATHI), UX CBOWCTBA
Y IpUMEHEHHE B HApOAHOM Xo3siicTBe. KanuiiHbie ynoOpeHus.
OOmiass xapakTepuCTHKa JJeMeHTOB ThaBHoW moarpynnbsl Il rpymmel. CrpoeHue aTOMOB.
[IlenouyHo3emenbHBIE METAIBI — MPOCThIE BEUIeCTBA. BaxkHeie coeqMHEeHNs 1EeT0UYHO3EMENIbHBIX



METaJUIOB — OKCH/IbI, THIPOKCUIBI M COJH (XJIOPHIbI, KapOOHATHI, HUTPATHI, Cynb(daTel, ocdatsr), ux
CBOWCTBAa U MPUMEHEHHUE B HAPOJIHOM XO35IMCTBE.

Amromuauii.  CtpoeHue artoma, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIESCTBA.
CoenuHeHHs aMOMHHHMS — OKCHJ M THAPOKCHI, WX aM(oTepHBI XapakTep. Baxkneime comu
amoMmuHus. [IpumeHenne atoMUHUA U €10 COEAMHEHUM.

XKenezo. Ctpoenue atoma, GU3NIECKHEC U XUMHUYECKUE CBOMCTBA MPOCTOTO BemIecTBa. | eHeTHUUYECKUE
psanel Fe+2 u Fe+3 . Baxueimue conu xene3a. 3HaUCHHUE JKeJie3a U €ro COSAUHEHHH TSl IPUPOIBI U
HapOJHOI0 XO35KCTBA.

Hemonctparu. OOpasmbl MIETOYHBIX U IIEIOYHO3EMENbHBIX MeTamioB. OOpasibl  CILIABOB.
B3anmopeiictBue HaTpus, JUTHS W KalblMd C BOJAOW. B3auMmopaeicTBue HATpus M MarHus ¢
KuciaoposoM. BizaumonelictBue MeramnoB ¢ HeMeTtaiiamu. [lonydenue ruapokcunoB xenesa (II) u
(.

JlabopaTopHbie ombITHl. 12. B3aumojeicTBHe pacTBOPOB KHCJIOT W Cojell ¢ MeTtawiamu. 13.
Oznakomiuenue ¢ pygamu sxene3a. 14. OxpammBaHuE TUTAMEHU COJISIMU IIETOYHBIX METaJIJIOB.
15.ITonyyenue TUIpPOKCHAA KalblMsl W HCCleqoBaHUWE ero cBoucTB. 16. IlomydeHue rumpoxcuma
ATIOMUHUSI U HCCIIEIOBaHUE €ro CBOMCTB. 17. B3ammopeiicTBue >keneza ¢ COJISTHOM KucyoToil. 18.
[Tonyuenue runpoxcuioB xenesa (II) u (1) u u3ydyenne ux cBouCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTA/JIOB M UX COeTUHEHH I

OcymiecTBlIeHME UEMOYKH XUMHYECKUX mpeBpamieHuil. 2. [losiyueHue u CBOWCTBA COEAMHEHUU
MeTa/uioB. 3. PemieHue SKCHEpUMEHTANIBHBIX 33Ja4 HAa paclo3HABaHUE W TOJyYEHUE COCIMHCHHI
METaJIJIOB.

Tema 3. HemeTtainbl

OO0mrast xapakTepUCTUKAa HEMETAJJIOB: TMoJjoXeHue B [lepuomnueckoid cHUCTeME XUMHYECKHUX
anemenToB /. Y. MenneneeBa,0c00€HHOCTH CTPOEHMSI aTOMOB, 3JEKTpOOTpUIaTebHOCTh (D0) Kak
Mepa «HeMEeTATMYHOCTHY, psag D0. Kpucrammyeckoe cTpO€HUE HEMETAUIOB — IPOCTBIX BEIIECTB.
Amnorponus. ®Pusnyeckue CBOMCTBA HEMETAUIOB. (OTHOCUTENBHOCTh IMMOHATHH «METAD» U
CHEMETAILII».

Bopopon. Ilomoxxkenue Bomopona B Ilepuommyeckoid cucreme Xxumudeckux osnemeHtoB [, .
MenneneeBa. CTpoeHrue atomMa U MOJIEKYJIbl. PU3NYECKHE U XUMHYECKHE CBOMCTBA BOJIOPOJA, €0
MOJIy4eHUE U IPUMEHEHHE.

Boma. Ctpoenune ™osiekynbl. BogopoaHas xumuueckas CBsi3b. DU3HMYECKHE CBOMCTBA BOJIBI.
Anomanuu cBoiicTB Bojbl. ['mapoduibheie U rupodoOHbIe BellecTBa. XUMUYECKHE CBONCTBA BOJIBI.
KpyrosopoT Boabl B mpupoje. Bomoounctka. Aspanus Bojbl. beiToBbie QuibTpbl. MuHepaabHbIe
BOJIbl. JlucTuiinpoBanHas BoJa, €€ MOJy4YeHUE U IPUMEHEHUE.

O6bmas xapakrepuctuka rajgoreHoB. CtpoeHnue atomoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIMHEHUS
raJIoreHoB, ux cBoiictBa. Kpatkue cBenenus o xiope, Opome, prope u one. [Ipumenenue raioreHoB
U UX COEJIMHEHUI B HAPOJHOM XO35UCTBE.

Cepa. Ctpoenue aroma, ajuIOTpOIHs, CBOMCTBA M MpPUMEHEHHEe poMOuyeckoil cepbl. OKCUIBI Cepbl
(IV) u (VI), ux nomyyenue, cBoiictBa u npuMmeHenue. CepHasi KUCIIOTa U €€ COJIU, UX MPUMEHEHHE B
HapoJHOM xo3siiicTBe. [Ipon3BOACTBO CEPHOM KUCTOTHI.

A3zotr. CtpoeHue aroma U MOJIEKYJIbl, CBOMCTBA IIPOCTOTO BeHIECTBA. AMMUAK, CTPOEHUE, CBOWCTBA,
nostyueHue u npuMenenune. Conu aMMOHUS, X CBoicTBa U mpuMeHeHue. Oxcunpl azota (1) u (IV).
A30THasi KUCJIOTa, €e CBOMCTBA M MpUMeHeHue. HUTpaTbl U HUTPUTHI, MpobdIemMa WX COAEpKaHUS B
CENIbCKOXO03SUCTBEHHON MPOAYKIUU. A30THBIE YIOOPEHHUS.

®ochop. Ctpoenne aroma, aquIOTPONHs, CBOWCTBa 0enoro u kpacHoro (ocdopa, uxX MpUMEHEHHUE.
OcHoBHbIe coenuHeHus: okcun, ¢ocdopa (V) u oprodochopHas kuciota, gocparsl. DochopHbIe
yaoOpeHus.

VYrnepon. CtpoeHue aroma, aljJoTpOMNHsl, CBOWCTBA MOAU(HUKaAIui, mpuMeHenrne. OKCUIIBI yriiepoa
(IT) u (IV), ux cBoiicTBa u npuMeHeHue. KapOoHATHI: KaNbIUT, COAA, MOTAIll, UX 3HAUYEHUE B TIPUPOC
Y KU3HH YEJIOBEKA.

Kpemunii. CtpoeHune aroma, KpUCTaUIMUYECKUMH KPEMHHUMN, €ro CBOWCTBAa M mnpumeHeHue. Okcupg
kpemuus (IV), ero npupoansie pazHOoBUAHOCTH. CHUIIMKATHI. 3HAYCHHE COSAMHEHUN KPEMHHUS B )KMBON
1 HexkuBoU nipupoe. [loHsTHe 0 CUIMKAaTHON TPOMBIIIIEHHOCTH.



HemoHctparmu. OOpasipl TaJoreHoB — MPOCTHIX BelecTB. B3anMoaelcTBIE raloreHOB ¢ HATPHEM, C
afOMUHEEM. BriTecHEeHNE XJI0poM OpoMa WITH io/1a U3 pacTBOPOB UX CoJiei. B3aumoneicTBre cephl C
MeTaJUlaMH, BOJOPOAOM M KHUCJIOPOIOM. B3anMoneicTBUE KOHLEHTPUPOBAHHOW a30THOM KHMCIIOTBI C
Mezblo. [lornomienue yrieM pacTBOPEHHBIX BEILECTB UM I'a30B. BoccTaHOBIEHHE MEU U3 €€ OKCHJA
yrieM. OOpasubl OpUPOAHBIX COSIMHEHHMH XJopa, cepbl, docdopa, yriepoaa, kpemuus. OOpasibl
BOXHEWINNX JJIs1 HApOJHOTO XO3siicTBa Cylb(}aToB, HUTPATOB, KapOoHatoB, (ocdaroB. OOpa3ubl
CTEKJIa, KEpaMUKHU, [IEMEHTA.

Jlabopatopubie ombiTel. 19. Tlomyuenue wu pacno3naBanue Bojoponaa. 20. WcecnenoBanue
IIOBEPXHOCTHOTO HaTsLKEHUs BOJbl. 21.PacTBopeHne nepmaHraHaTta Kaiausi WJIM MEJHOIO Kyrmopoca B
Boze. 22. ['mapartanus o6e3BoxkenHoro cynbdara menu (II). 23. M3roToBieHre THIICOBOTO OTIIEYATKA.
24. O3HaKOMJICHHE C KOJUICKIIUEH OBITOBBIX (PHIBTPOB. 25. O3HAKOMIICHUE C COCTABOM MUHEPATBHON
BOJIbl. 26. KauecTBeHHast peakius Ha rajioreHu 1 - UoHbl. 27. [lomydeHue u pacno3HaBaHue KUCIOPO/Ia.
28. I'openue ceprl Ha BO3yxe U B kuciopoze. 29.CBoiicTBa pa3daBieHHONW cepHOW KHCIOTHI. 30.
N3yuenue cBoiictB ammmaka. 31. Pacno3naBanue coseit ammoHus. 32. CBoiicTBa pa3z0aBieHHON
a30THOM KHCIOTHL. 33. B3aumopeiicTBHE KOHIIGHTPUPOBAHHOW a30THOW KHUCIOTHI C Mepio. 34.
l'openue docdopa Ha Bo3ayxe U B kuciopoie. 35. Pacno3naBanue ¢ocdatoB. 36. ['openue yris B
kuciopojie. 37. [lonydeHue yroipbHOM KUCIOTHI M M3yueHue ee cBoilcTB. 38. Ilepexon kapOOHATOB B
ruapokapOoHatel. 39. Pa3noxenue ruapokapoonara Harpus. 40. [lomydeHre KpeMHEBOM KUCIOTHI U
W3yYECHHUE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeJUHeHHII HEMETAJLI0B

4. PemeHne >KcnepuMeEHTaNbHBIX 3a7a4 1o Teme «lloarpymma rajoreHoB». 5. DKCIEpUMEHTAIIBHbIE
3agaun o teMme «lloarpynma kuciopoaa». 6. DKkcnepuMeHTaldbHble 3amadn 1o Teme «lloarpymnma
azoTta». 7. DkcnepuMeHTaidbHble 3a1aun no Teme «lloarpymnmna yraepona». 8. Ilonydenue, coOupanue
U pacro3HaBaHUE Ta30B.

Tema 5. O000ueHre 3HAHU 10 XUMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka Kk rocyaapcreeHHoi uTorosoi arrecranun (I'MA)

[Tepuonnueckuii 3axkoH u Ilepuomnueckas cucrema xumudeckux snemeHToB JI. M. Menneneena.
Ou3nyecKuil CMBICI MOPSAIKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB MepHoJia U TPYIIbl. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB AJIEMEHTOB M MX COECIUHEHHMH B MEpHOJaxX W TPYyNIax B CBETE MPEICTABICHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHue MepUOIUYECKOro 3aKOHa. BUAbI XMMHUECKUX CBS3€H M THUIIBI KPUCTAJUIMYECKUX PEIIETOK.
B3aumocBs3p cTpoeHus u cBoMcTB BemecTB. Kimaccudukanus XUMHUUYECKUX PEAKIHUA MO Pa3IUYHbIM
MpU3HaKaM (YUCIIO U COCTaB pearupyrouux U 0Opa3yloIIKUXCs BELIECTB; HAJUYME TPaHMIIBI pa3jena
¢a3; TeruioBolt >PdexT; U3MEHEHHe CTeNeHEel OKUCICHMsSI aTOMOB; HCIOJIb30BaHHE KaTalu3aTopa;
HampaBiieHHe mpoTekaHus). CKOpOCTb XUMHUYECKMX peakuui U (akTophl, BIMSIOIMIME Ha HEe.
OO6paTUMOCTh XMMHUYECKUX PEaKIUi U CIOCOObI CMELIEHUS! XUMUYECKOTO PAaBHOBECHSL.

[Ipocthie u crnoxHbIE BemecTBa. MeTaisl U HeMeTalllbl. [ eHeTHueckue psaabl MeTalljia, HeMeTaia u
nepexoaHoro Metaiaa. OKCHIBI U TUAPOKCUABI (OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THAPOKCHIIBI),
comu. HMx cocraB, knaccupukanus W OO0IIMEe XHUMHYECKHE CBOIICTBA B CBET€ TEOPUU
ANIEKTPOJIUTUYECKON TUCCOLIUAIUH.

TemaTuyeckoe MJIAHNPOBAHUE

Ne Tema (ry1aBa) Kou-
n/n BO
4acoB

1 | Beenenue. O01as XxapakTepUCTUKAa XUMHUUECKUX 2JIEMEHTOB U XUMHUYECKUX peakuuid. | 14
[Tepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XuMHIEeCKUX diemeHToB 1. M.

Meneneesa.
2 | Metaisbl. 15
3 | IIpaktukym 1. «CBOHCTBa METAJIOB M UX COCAMHECHHID» 3
4 | Hemerasmisl. 25
5 | Ilpaktukym 2: «CBOHCTBA COEANHEHUI HEMETAIUIOB) 3
6 | O6o0uIeHNEe 3HAaHNH TT0 XMMHUH 32 KYpC OCHOBHOMH 1Kol [loAroToBKa K rocynapcTBEHHOM 8

HTOrOBOM aTTeCTallun

Hroro: 68







