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IlosicHuTeIbHAS 3aMUCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBE:

e Astopckoii mporpammbel O.C.I'abpuensina, A.B. Kynmosa st 06meo0pa3oBaTenbHbBIX
LIKOJI IO MpeAMETY «XUMUs» 7 — 9 Ki1acchl.

e VueOubsiMm ianom MKOYVY «Bemmkanckas comm.

o ®denepanbHOrO MepedHs y4eOHUKOB. YueOHHKa « XUMUs. 9 Kitacce»: yaeOHHK/
O.C.I'abpuensa— M.: Jlpoda, 2016.

e [lonoxenuro o pabodeil mporpamMmme yaeOHBIX IPEIMETOB, KypcoB, Moayieii MKOY
«BenmxaHckas comm.

VYyebHoe conepkanue Kypca BkimrodaeT 70 gacoB, 2 yaca B Heemnto. M3MeHeHus, BHECEHHBIEC B

ABTOPCKYIO yU4eOHYIO ITPOTpaMMYy:

- paGoyas mporpamma paccuntana Ha 70 yacoB CokpalieHre o0bema ydeOHOTO BpeMeHH Ha 3
yaca OOBSCHSETCS KOJIMYECTBOM YYEOHBIX HENEIb M0 y4eOHOMY IUIaHy IIKOJbI -33 Henxenw;
COKpAIllEHUE TPOM3BEACHO 3a CYET PE3EPBHOTO BPEMEHH, TPETYCMOTPEHHOTO B aBTOPCKOM

IporpamMmMe.
[Iporpamma nefictBurensHa B TeueHue 1 roaa.

[TnanupoBanue opueHTHpOBaHO Ha ucnoias3oBanre Y MK mnox penakiueit O.C.I"abpuensna:

1. Vwue6nuka I'abpuensu O.C.. "Xumusa" — 9 knacc. YueOHUK s 00111€00pa30BaTEIBHBIX
yapexaeanii. M., U3a. "Ipoda", 2016.

2. Pabouas terpans. 9 kmacc. K yueonuky O.C.I'abpuensna «Xumusa».9». — M.: Ilpoda (y
YAUTEIIA).

B nmepuon 4pe3BblYalHBIX CUTyalldid, TIOTOJIHBIX YCJIOBUM, BBEACHUSA KApAaHTHUHHBIX
MeponpusaTHi 1Mo  3abosieBaemMoctu TpunmoM, OPBU wu apyrumu  wHGEKIMOHHBIMU
3a00JiIeBaHUSIMU, 00pA30BATENbHBIN MPOLIECC M0 JAHHOMY Y4eOHOMY MPEAMETY OCYIIECTBISETCS
C UCIOJIb30BaHUEM TUCTAHIIMOHHBIX TEXHOJOTUH, COLUANBHBIX CeTe U Apyrux Gopm.

esn u3yvenunsi y4eOHOro Kypca XuMum B 9 kiacce:

- (GopMHpOBaHHE LEIOCTHOTO MPEICTABICHUS O MHMPE, OCHOBAHHOIO Ha NPUOOPETEHHBIX

3HaHUAX, YMEHUSX U CII0c00ax JesaTelbHOCTH;

— OCBOCHHME BaKHEHIIMX 3HAHUI 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHH, XUMUYECKOMN
CHUMBOJIUKE;

— OBJAJEHHE YMEHUSAMHU HaONIONaTh XWMHUYECKUE SBJICHUS, HPOBOJUTH XUMHUYECKHI
9KCIEPUMEHT, IPOU3BOJUTH pPAacyeThl HAa OCHOBE XUMHUYECKUX (DOpPMyYN BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

— pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB M MHTEIIEKTYaJIbHBIX CIOCOOHOCTEN B mMpoliecce
MPOBEACHUS XMMHUYECKOTO 3KCIIEPUMEHTa, CAMOCTOSITEIbHOTO MPUOOPETEHUsI 3HAaHUH B
COOTBETCTBUU C BO3HUKAIOIIUMU KU3HEHHBIMH NTOTPEOHOCTAMU;

— BOCIHUTAaHUE OTHOIIEHHUS K XMMHHU KaK K OJAHOMY M3 (yHJIaMEHTAJbHbIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U 3JIEMEHTY O0IIeYeIOBEUECKON KyIbTYPBI;

— MOATOTOBKAa K  OCYHIECTBJICHMIO  OCO3HAHHOTO  BbIOOpAa  WMHAMBHIYaJIbHOM
o0Opa3oBaTesbHON WM MPO(PECCHOHANBHOMN TPAEKTOPHUH;

— TNpUMEHEHHUE NOJYYEHHBIX 3HAaHUN U yMEHU# /Ui 0€301acHOT0 UCIOJIb30BaHMsI BEIIECTB
U MaTepHajoB B OBITY, CETbCKOM XO3AHCTBE U HA MMPOU3BOJCTBE, PEIICHUS MPAKTHUECKUX



3a/1a4 B IIOBCEHEBHOW JKU3HH, NPEAYNPEKICHUA SBJICHUN, HAHOCALIUX BPEX 310POBbIO
YEJIOBEKA U OKPYXKAIOLIEH cpese.

3agaum yyeOHOro Kypca:

— (opmupoBaTh TpEACTABICHUS O XUMHUYECKOH COCTABIIIONICH €CTECTBEHHOHAYYHOMH
KapTUHBl ~MHpa; YMEHHS OOBACHATH OOBEKTBI U  IPOLECCHl  OKpYKarollen
JNEUCTBUTENBHOCTH, UCIIOJIB3YS ISl 3TOTO XUMUYECKHE 3HAHMUS;

— pa3BUBaTh [I03HABATEJIbHbIE UHTEPECHI, HHTEIIEKTYalbHble U TBOPYECKHE CIOCOOHOCTH
yyaluxcsi B MPOLecCe U3yYEHUs MU XMMHUUYECKON HAyKu U €€ BKJIaJa B COBPEMEHHBIN
HAy4YHO-TEXHUYECKHUH ITPOTpecc;

— pa3BuUBaTh YMEHHUS padoTaTh C BELIECTBAMH, BBINOJIHATh HECIOKHbIE XHUMHUYECKHE
OTIBITHI, COOTIOAATH MpaBUiIa TEXHUKN 0€30aCHOCTH, TPAMOTHO PUMEHSITh XUMUYECKHE
3HAHUS B OOILLEHUH C IPUPOION;

— PpacKpeIBaTh poJib XMMHUHU B PEIICHUU TJI00aNbHBIX TPOOJIEM YEIOBEUECTBA;

— Ppa3BUBaTh JIMYHOCTU OOy4aronmuxcs, GopMUpOBaTh Y HUX T'YMaHUCTUYECKUX OTHOILIEHUN
1 DKOJIOTUYECKH 11€J1IeCO00Pa3HOro MOBEACHUS B ObITY U B TPY/A0BOM JESITEILHOCTH.

Pe3yabTaThbl 0CBOCHHS Y4eOHOI0 NpeAMeTa.

JINYHOCTHBIMHM Ppe3yJbTATAMH H3Yy4YeHHMsl HpeaMera «XuMHS» B 9 Kjacce SIBJISIOTCHA
CAeayIolUe YMEHH:

— OCO3HaBaThb €AMHCTBO U LEJIOCTHOCTh OKPYXKAIOLIEro MHpa, BO3MOXHOCTH €ro
M03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE TOCTHKEHHM HAyKH;

— TMIOCTETNEHHO BBICTpAaUBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pPEHHE:  OCO3HABaTh
MOTpeOHOCTh M TOTOBHOCTH K C€aMOOOpa3oBaHWIO, B TOM YHCIE U B paMKax
CaMOCTOSITEJIBHOM I€ATEIbHOCTH BHE IIKOJIbL;

— OLIEHMBATh JKU3HEHHBbIE CHUTYallUd C TOYKU 3peHus Oe30macHoro obpasza KH3HU U
COXPaHEHUS 3/I0POBBS;

— OLIEHUBATh 3KOJOTUYECKHUM PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPO/IBL.

- BOCHUTHIBATH POCCHMCKYIO TPa)XJaHCKYIO HACHTUYHOCTH: MATPUOTH3M, YBaKEHHE K
OteuecTBY, 4yBCTBO OTBETCTBEHHOCTH M J0Jira mepes PoauHO, ropIocTh 3a pOCCHIICKYIO
XUMHUYECKYIO HAYKY;

- (opMHpPOBaTh OCO3HAHHOE, YBKUTEIHHOE U JOOPOKENIATeIbHOE OTHOILIEHUE K JIPYTOMY
YeNoBeKy, €ro MHEHHIO, MUPOBO33PEHUIO, TOTOBHOCTh BECTH JIUAJIOT:

- pa3BHUBaTh ACTETUYECKOE CO3HAHHE, TBOPYECKYIO JAESITeNbHOCTb, (HOPMUPOBAHHE
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IIOBEICHUS, OCO3HAHHOE U OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHBIM MOCTYIIKAM;

(dbopMHUpOBaHHE OCHOB SKOJOTMYECKOW KYIbTYpbl, COOTBETCTBYIOUICH COBPEMEHHOMY
YPOBHIO 3KOJOTUYECKOTO MBILIUICHUS, PAa3BUTHE OIBITA SKOJOTUYECKH OPUEHTHPOBAHHOU
pedIIeKCUBHO-OIIEHOYHOW U IPAKTHUECKON JEeSTeNbHOCTH B dKU3HEHHBIX CUTYAIIHsIX;

MeranpeaMeTHBIMH ~ pe3yJbTaTaMHd  HM3y4YeHHsd  Kypca  «XHMHS»  ABJIAETCHA
(opmMupoBaHHe yHHBEPCAJIBbHBIX Y4eOHBIX AeiiCTBHH.

Perynsarusueie YY1

— CaMOCTOATENBHO OOHApyXHBaTh M (QOPMYIUpPOBaTh Y4eOHYIO MpoOIeMy, ONpEAesATh
1eNb y4eOHOM esITeNbHOCTH;

— BBIJIBUTaTh BEPCUU pELIEHHs MPOOIEMBbl, 0CO3HABAaTh KOHEUHBIHN pe3yabTar, BHIOUPATh U3
MIPEJIOKEHHBIX U UCKaTh CAMOCTOSITEIILHO CPEACTBA JOCTHKEHHUS LIEIIH;

— COCTaBJIATH (MHIUBHUIYAIbHO WM B TPYIIIE) IJIaH PELICHUs TPOOIEMBI;
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— paboTas 1o IJIaHy, CBEPSATh CBOM JICUCTBUS C IENBIO U, IPH HEOOXOIUMOCTH, UCIIPABIIATH
OIIMOKH CaMOCTOSTEILHO;

— B JIMAJOre C YYHUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BBIPAOOTAHHBIE KPUTECPUU
OILICHKHU.

ITo3naBarenabubie YY :
— aHAJIM3MPOBATh, CPaBHHUBATH, KiIacCH(UIMPOBaTh W 0000mare (akTel WU SBICHHUS,
BBISIBJISATh UX IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U.
— OCYILECTBIIATh CPaBHEHHUE, KIAcCH(MKAIMIO, CAMOCTOSITENIHHO BBIOMpAsh OCHOBAHUS W
KpUTEPUH JUI YKa3aHHBIX JIOTHUECKUX OIepaltii;
— CTPOUTH  JIOTUYECKOE  pACCY)KJIEHHE, BKIIOYAIOLIEE YCTAHOBJIEHHE IPUYUHHO-
CJIEICTBEHHBIX CBA3EH.
— CO3/1aBaTh CXEMAaTUYECKUE MOJEJIM C BBIJEICHUEM CYIIECTBEHHBIX XapaKTEpUCTHK
oOBeKTa.
— COCTAaBJISITh T€3UCHI, Pa3JIMYHbIE BU/IbI IIJIAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.).
— npeoOpa30BbIBATH HH(OPMALIMIO U3 OJHOTO BUJAA B ApYroi (Tabiuily B TEKCT U Ip.).
— YyMETb ONpENeNsITh BO3MOXKHBIE HCTOYHUKM HEOOXOAMMBIX CBEICHHM, MPOU3BOAMTH
MOUCK MH(POPMAIUH, aHATU3UPOBATH U OLIEHUBATh €€ TOCTOBEPHOCTD.

KommyHukatuBHblie YV /I:

— CaMOCTOATEIbHO OPraHU30BBIBATH Y4EOHOE B3aUMOJICHCTBUE B TpyImme (ONpenensiTh
oO11ue 11eH, pacipeeNsaTh PO, J0TOBapUBAThCS APYT C APYTOM.).

— IUIaHUPOBaTh Y4eOHOTO COTPYAHMYECTBA C YUMTENEM M CBEPCTHUKAMH —
ompezeneHue 1einu, GyHKIUNA y4aCTHUKOB, CIIOCOO0B B3aUMOICHCTBUS;

— pa3peuiatb KOH(QIUKTH — BbISIBJICHHUE, UACHTU(DUKALIKS TPOOIEMbl, IOUCK U OI[EHKA
aIbTEPHATUBHBIX CIHOCOOOB pa3penieHus] KOH(MIMKTa, NPUHATHE PEIIeHUS U ero
peanuzanus;

— YMeTh C JIOCTaTOYHOW TMOJHOTOW M TOYHOCTHIO BBIpAXaTb CBOU MBICIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSMU KOMMYHUKAIIUU.

IIpenmMeTHBIMHU pe3yIbTaTAMM U3YUYeHHS MPeAMeTa SBJSIOTCS cJIeAyIolue YMeHHUs:

1) oco3HaHKE POJIU BEIIECCTR:
— OIpeAeNsATh POJib Pa3INYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
— OOBSCHATH POJIb BEUIECTB B KX KPYrOBOPOTE.
2) pacCMOTPEHUE XUMHUYECKHUX MPOIIECCOB:
— MPUBOJAUTH MPUMEPHI XUMHUUECKUX MPOIECCOB B MPUPOJIE;
— HaxoJUTh YePThl, CBUACTEILCTBYIOLIME 00 OOLIUX MPU3HAKAX XUMUYECKHUX MTPOLIECCOB
U UX pa3IHuusX.
3) HMCcnoap30BaHUE XUMHYECKUX 3HAHUI B OBITY:
—00BACHATH 3HAYCHHE BEIECTB B )KU3HU U XO34UCTBE YeNIOBEKa.
4) OOBSICHATH MUD C TOYKH 3PEHHST XUMHUH:
MIEPEUUCIIATh OTIIMYUTENIBHBIE CBOMCTBA XUMUYECKUX BELIECTB;
— pa3nu4aTrbh OCHOBHBIE XUMUYECKHUE MPOLIECCHI;
— OIpPEIENATh OCHOBHBIE KJIACCHI HEOPraHUYECKUX BEILIECTB;
— TOHUMAaTh CMBICI XUMHUYECKUX TEPMHUHOB.
5) oBiageHNEe OCHOBAMH METOOB MMO3HAHUS, XapaKTEPHBIX JJIsl €CTECTBECHHBIX HAYK:
— XapakTepu3oBaTb METOAbl XMMHUYECKOH Hayku (HaONIOJeHHe, CpaBHEHUE,
HKCIEPUMEHT, U3MEPEHHE) U UX POJIb B MO3HAHUU NPUPOIBL;
— TPOBOJUTH XMMHYECKHE OTIBITHI U SKCIIEPUMEHTHI U OOBICHATH UX PE3YIbTATHI.



6) yMeHHUe OLICHHBATH TIOBE/ICHHE YEIIOBEKA C TOYKH 3PEHHSI XUMHUYECKO 0E€30I1aCHOCTH I10
OTHOIIEHUIO K UEJIOBEKY U IPUPOJIE:
— UCMOJb30BaTh 3HAHMA XWMUHU TPH COONIONECHUM IMPAaBUJ HCIOJIB30BAHUA OBITOBBIX
XMMMUYECKUX MPENapaTos;
— pa3iuyaTh OMACHbIE U OE30MacHbIE BELECTBA.

.Conep:xanue yueOHOro npeamera «Xumusa» 9 kiacc.

Beenenue. O0masi XapakTepuCTUKA XUMHYECKHUX 3JIEMEHTOB U XUMHYECKHUX PeaKIuii.
IMepuoguyeckuii 3axon u llepuoanyeckas cucremMa xumuyeckux 3jaemenTon /. U.
MenpaeneeBa (11 )

XapakTepucTHKa 3JIEMEHTA 110 €ro MOoJIOkKEHUIO B [lepnoandeckoil cucreMe XUMHYECKUX
anemenToB JI. 1. MenneneeBa. CBolicTBa OKCH/I0B, KUCJIOT, OCHOBAHUI U COJIeH B CBETE TEOPUU
NEKTPOJUTHYECKON JUCCOLMAIIUU U OKUCIICHUS-BOCCTAaHOBIICHHUSI. [[oHATHE O IEpEXOaHBIX
aneMeHTax. AM¢poTepHOCTh. ['eHeTHUeCKuil psist nepexoJHoro 3aemMeHTa. [lepunoanueckuii 3akoH
u Ilepronnueckas cucrema xuMudeckux aemMenToB 1. 1. MenneneeBa. Xumnueckas
OpraHu3alus >KMBOM M HEKUBOU MTPUPOIbl. XMMUYECKUI COCTAB SApa, MAHTUH U 36MHOU KOPBI.
XHWMHUYECKHUE DIIEMEHTHI B KJIIETKaX KUBBIX OPraHU3MOB. Makpo- U MUKpPOSJIEMEHTHI.
O60061eHre cBeleHn 0 XuMudecknx peakuusax. Kinaccuduxanus XaMu4eckux peakuuii mo
Pa3IMYHbBIM MPU3HAKAM: «YHUCIIO U COCTAB Pearupyromux 1 o0pa3yrouuxcs BemecTBy,
«Teru1oBoi 3 GeKT», «HaNpaBIeHHE», KU3MEHEHUE CTeNeHEeW OKUCIICHUSI AJIEMEHTOB,
00pa3yIoIIKX pearupyrolue BemecTBa», «pas3ay, «MCnoab30BaHue KaTanuzaTopay. [lonsrue o
CKOPOCTH XMMUYECKON peakuuu. PakTopbl, BIAAIOINE HA CKOPOCTh XMMUYECKUX PEaKLIUN.
KaranuzaTtops! u katanu3. UHTHOUTOpPEI. AHTHOKCHIAHTHI.

JdemoHcTpaumnu.

Paznuunsie popmer Tabnuipl [. M. MenneneeBa. Moenu aToMOB 37eMeHTOB 1—3-T0
nepuoa0B. Mojenb CTpPOCHHS 3eMHOTO I1apa (MOTepeyHbIi pa3pe3). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKkIiy OT IPUPOJIbI PEarupyOIINX BEIIEeCTB. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKON PEaKIy OT KOHIICHTPAIMK PEarupyrolux BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIuy OT TUIOIIAA COTPUKOCHOBEHUS PEAarupyrOIINX BEIIECTB («KUTISIITHI
CJI0i»). 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIIMH OT TEMIIEPATyphl pearupyromux
BeniecTB. [ OMOTreHHBIN U reTepOreHHbI KaTaau3bl. DepMEHTAaTUBHbBIN KaTaaus.
HNurubuposanue.

JlaGopaTopHble ONBITHI.

1. [Tony4yenue rupokcuia HMHKA U UCCIIEOBAaHUE €r0 CBOMCTB. 2.MoaenrpoBaHue NOCTPOEHUs
[Tepuonnueckoit cucrembl Xxumudeckux anemMenToB . V1. MenpeneeBa. 3. 3amenieHue xeje3omM
Meau B pactBope cynbdata menu (I1). 4. 3aBUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIH OT
MPUPObI PEATUPYIOLIMX BELIECTB HA MPUMEPE B3aUMOJACUCTBUS KUCIOT C METAJUIAMM.

5. 3aBHCUMOCTb CKOPOCTH XHMHYECKOH pCaKkiun OT KOHICHTpAIUU pCarupyrommnx BCIICCTB HA
nmpumepe B3aUMOJSUCTBHUS IIMHKA C COJISIHOM KHCIOTOM pa3J'IPI‘-IH01>i KOHICHTpAallu.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT IUIOIIAH COIPUKOCHOBEHUS pearupyromux
BELIECTB. 7. MOJENMMpPOBaHNE «KUIIAIIETO CI0s». 8. 3aBUCHUMOCTh CKOPOCTH XUMUYECKOU
peakuuu OT TeMIIepaTypbl pearupyroluX BELECTB Ha IPUMEPE B3aUMOIECHCTBHS OKCHIa MEIU
(IT) ¢ pacTBOpOM CepHOM KUCIIOTHI pa3IMyHOl TeMnepaTypsl. 9. Pa3noxkenue nepokcuia
BOJIOpO/Ia ¢ moMoIbio okcua Mapranua (IV) u xaranasel. 10. O6HapyxeHue KaTanasbl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOACHCTBUS KUCIOT C METaJUIAMU
YPOTPOIIMHOM.



IIpeamMeTHbIe pe3yabTaThl 00yYeHUs
VYuamuiics 10KeH yuems:

HCII0JIb30BATh IIPU XapaKTEPUCTUKE MPEBPAILEHUI BEIIECTB MOHATHS: «XUMHUUECKasl PEaKLus»,
«peaKLUu COEIMHEHUS», «PEAKIIUU PA3JI0KEHUSD, «PEAKIIMH 00OMEHA», «PEAKIIMH 3aMEILIECHU»,
«peakUuu HENTpaIu3aun», «3K30TEPMUUECKHUE PEAKIIUIY, «OHA0TEPMUUECKUE PEAKIIIIY,
«00paTuMBbIe peakum», «HeoOpaTUMBbIE PEAKIIUNY, KOKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC
peaxkuumy, «roMOTr€HHbIE PEAKIUIY, «T€TEPOTE€HHbIE PEAKIINNY, «KATATUTUUECKUE PEAKIIUI,
«HEKATATUTHYECKUE PEAKIINY», TEIUIOBOH A(PPEKT XUMHUUECKOH PEaKIUN», KCKOPOCTh
XUMHMUYECKOHN peaKkluny», «KaTalIu3aTopy;

XapaKTepPU30BaTh XUMUYCCKUE JIEMEHTHI |—3-T0 IEpHO0B 0 UX MOJI0KEHHUIO B
[Tepuonnueckoit cucreme xumudeckux 3neMeHToB [. 1. MeHneneeBa: XMuMHYECKUI 3HAK,
MOPSAKOBBIN HOMEp, IEPHUO/I, TPYIIIA, MTOATrPYIINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOCHUE
aToMma (3apsij a1pa, Yuco MPOTOHOB U HEUTPOHOB B Ape, OOIIee YUCIIO SJIEKTPOHOB,
pacnpeziesieHue 3JeKTPOHOB IO 3JIEKTPOHHBIM CJI0SIM, IIPOCTOE BEIIECTBO, GOopMyia, Ha3BaHUE U
THUII BBICIIIETO OKCHJIA ¥ THAPOKCHUIA, JIETYUEro BOJIOPOTHOTO COSTUHEHHUS (711 HEMETAIIIOB));

XapaKTepu30BaTh 00IINEe XUMUUYECKHE CBOMCTBA aM(POTEPHBIX OKCUAOB U THIPOKCHJIOB;
MIPUBOJIUTH MPUMEPBI PEAKIIHI, TOATBEPKAAIOIINX XUMUUYECKHE CBONCTBA aM(pOTEPHBIX OKCHU/IOB
U TUJPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMHYECKUX PEAKIIUHA 11O YHCITY M COCTaBY MCXOJIHBIX BEIIECTB 1
MPOJIYKTOB PEAKIUU; TEIIOBOMY 3(h(eKTy; HanpaBICHUIO MPOTEKAHUS PEAKI[H; U3MEHEHHUIO
CTETeHEeW OKUCIICHUS JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJAHBIX BEIECTB; YUaCTHIO
KaTajan3aTopa;

OOBSACHATH U IPUBOAUTH IPUMEPHI BIUSHUS HEKOTOPHIX (PAaKTOPOB (IIpHUpOJIa pearupyromux
BEIIECTB, KOHIIEHTPAIMs BELIECTB, IaBJICHUE, TEMIIepaTypa, KaTalnu3aTop, MOBEPXHOCTh
COTPUKOCHOBEHHUSI pEarupyrouux BEeIECTB) Ha CKOPOCTh XMMHUECKUX PEaKInil;

HaOJI0IaTh U OMUCHIBATh YPABHEHUS PEAKINil MKy BEIIECTBAMH C TOMOIIbIO €CTECTBEHHOTO
(pyccKoro WM poJHOTO) sI3bIKa U SI3bIKA XMMUMU;

MIPOBOJUTH OMBITHI, MOATBEPKAAIOLINE XUMUYECKIE CBOMCTBA aM(OTEPHBIX OKCHJIOB U
TUAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakIMK OT pa3Iu4HbIX (PakTopoB (Ipupoia
pearupyroiux BelecTB, KOHIICHTpaIUs BEIIECTB, AaBlIeHUE, TeMIIepaTypa, Kataau3aTop,
MOBEPXHOCTh COMPUKOCHOBEHHUSI PEarupyroinx BEeIECTB).

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHs
Yyamuiics 10JIKeH ymemp:

OIIPCACIIATH LIC/Ib y‘le6H0ﬁ ACATCIIbHOCTHU C IIOMOMIBIO YUUTCIIA U CAMOCTOATCIIBHO, UCKATb
CpeAcCTBa €€ OCYHICCTBJICHUA, pa60Ta;1 [0 TIJIaHy, CBEPATH CBOU JIENCTBHUS C IETBIO0 U npu
HeO6XOI[I/IMOCTI/I HCIIPABJIATDH OIITNOKH C IMOMOLIBIO YUUTCIISI U CaMOCTOATCIIBHO,

COCTABJIATH aHHOTAIIUIO TCKCTA,

CO31aBaTb MOJCIIN C BBIACIICHUEM CYHICCTBCHHBIX XapaKTCPHUCTUK 00BEKTa U MpEACTaBJICHUEM
X B HpOCTpaHCTBCHHO'rpa(I)quCKOﬁ WM 3HaKOBO-CHMBOJIHNYECKOM (l)opMe;

ONpCACIIATh BUJBI KJIaCCI/I(I)I/IKaI_II/II/I (CCTCCTBGHHYIO n I/ICK}/CCTBCHHyIO);
OCYIICCTBJIATHL MPAMOC ACAYKTUBHOC NOKA3aTCIbLCTBO.

Tema 2. Metanabl (14 1)



[Tonoxxenne merainos B Ileproaudeckont cucreme xumMmuueckux aieMeHTos 1. M. Menneneesa.
Mertannuyeckasi KpUCTATMYECKas PEHIeTKa U METAIIMUecKasi XUMH4ueckas cBsi3b. O0mue
¢u3nveckue cBoricTBa MeTaisioB. CIulaBbl, UX CBOWCTBA M 3HAYCHHUE. XUMHUYECKUE CBOHCTBA
METaJJIOB KaK BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE X MOJIOKEHHUS B AIEKTPOXUMUYECKOM PALY
HanpspDKeHUH MeTauioB. Kopposus MeTamioB u criocoObl 00pb0bI ¢ Hel. MeTaruibl B IPHPO/IE.
OO61ue crnocoObl UX MOJTYyYEHHUS.

O0mas xapakTepucTHKA HIEJOYHbIX MeTal10B. MeTtasuibl B ipupoje. OO1iue crnocodbl nux
nostyueHusi. Ctpoenue atoMoB. Lllenounble MeTamibl — NpocThie BelecTBa. BaxHeilne
COEJIMHEHUS 1EJI0OYHBIX METAJUIOB — OKCHJIbI, TUAPOKCUIBI M COJM (XJIOpU/bl, KapOOHATHI,
cynb(]arTel, HUTPATHI), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03s1iicTBe. KanniiHbie
yaoOpeHwusl.

OO0mas xapakTepucTHKA 3JIeMeHTOB rJiaBHoi noarpynns! Il rpynmnel.

Crpoenue atoMoB. l1lenouno3eMenbHbIE METAILIBI — MPOCTHIE BellecTBa. Bakuelne
COEJIMHEHUS 1E€JI0YHO3EMENIbHBIX METAJIJIOB — OKCHUJIbI, TUIPOKCHJIBI U COJIU (XJIOPUIBI,
KapOOHaThI, HUTPATHI, CyIb(haThl, pochaTel), X CBOMCTBA U IPUMEHEHHE B HAPOJHOM
XO3SIUCTBE.

AJIOMUHUI.

Ctpoenue atoma, pu3nyeckne U XUMHUYECKHUE CBOWCTBA MpOCcToro BemecTBa. CoequHeHus
QTIOMHUHUS — OKCUJ ¥ TUAPOKCH, UX aM(POTEpHBIi XapakTep. BaxkHei1ne coau amOMUHUS.
[IpumeneHne antOMUHUS U €r0 COCTUHEHU .

Keaeso.

Crtpoenue atoma, pu3nUECKUe U XUMUYECKUE CBOMCTBA MPOCTOTO BEIIECTBA. | eHeTUUeCKHe
psanel Fet? n Fe®.

Baxwuerimme conu xene3a. 3HaUCHHE )KeJe3a U €ro COeAMHEHUN 11 MPUPObl U HAPOIHOTO
XO3SIHCTBA.

JdemoHncTpauuu.

OO0pa3ipbl METOYHBIX U LIEI0YHO3eMeIbHBIX MeTaioB. OOpasibl criaBoB. B3auMopeiicTeue
HATpUsL, TUTHS U KaJbIUs C BOJOW. B3anmoeiicTBre HaTpusi U MarHusi ¢ KUCIOPOJIOM.
B3aunmopelictBue MetaiioB ¢ Hemetaiamu. [lomydenne ruapokcuaos xenesa (11) u (110).

JlaGopaTopHble ONBITHI.

12. BzauMopeiicTBuEe pacTBOPOB KUCIIOT U cojieil ¢ MeTauiaMu. 13. O3HaKOMJIEHUE C pyIaMHU
xenes3a. 14. OkpaliMBaHue MJIaMEHU COJISIMU I1IEJIOUYHBIX METAIIOB. 15. B3aumoneiicteue
KanpIus ¢ Boaoil. 16.ITomyyenue ruapokcuaa Kalbliusg U UCCIEJOBAHUE €r0 CBOMCTB.

17. Ilony4yeHue ruipoKcuIa allOMUHUS U UCCIEI0BaHKE ero cBOMCTB. 18. Bzaumopeiicteue
xenesa ¢ cosistHoM kucnoToi. 19. ITonyuenue runpoxcunos xenesa (I1) u (II1) u nuzydenune ux
CBOWCTB.

IIpenmerHbie pe3yabTaTbl 00y4eHUs!
Yyamuiics 10JIZKeH ymems:

HCIIOJIb30BATH ITPU XAPAKTCPHUCTUKEC MCTAJIJIOB U UX COCAUHEHUIN MOHSITHS: CMCTAJIBDY, «KPAO
AKTUBHOCTHU METAJIJIOBY», «IICJIOYHBIC MCTAJIJIBI», «IICJIIOYHO3EMECIIBHBIC MCTAJLJIbD),
HCIIOJIb30BATH UX MPU XAPAKTCPUCTUKEC MCTAJUIOB; 1aBATh XaPAKTCPUCTUKY XUMHUUYCCKUX
9JICMCHTOB-MCTAJIJIOB (I_I_ICJ'IOLIHLIX MCTAaJlJIOB, MarHus, KajJblids, aIOMHUHHA, )KCJ'ICBa) 10 UX
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10J10KeHuI0 B Ileproanyeckoit cucreme xumudeckux anemeHToB /. . Menneneesa
(XuMU4eCcKHil 3HaK, IOPSAAKOBBIM HOMEp, IEPUOJ, TPYIIa, IOArPYIIA, OTHOCUTEIbHAS aTOMHAas
Macca, CTPOEHUE aToMa (3apsj s1pa, YUCIIO IIPOTOHOB ¥ HEMTPOHOB B AJpe, 00LIEE YUCIIO
3JIEKTPOHOB, PACIPEACIECHHE NIEKTPOHOB I10 IEKTPOHHBIM CJIOSIM), IIPOCTOE BELIECTBO,
¢dopmya, Ha3BaHUE U THIT BBICHIETO OKCHJIA M THIPOKCH/IA);

Ha3bIBaThb COCAWMHCHUA MCTAJIJIOB U COCTABJIATH UX (bOpMy.]II)I 110 Ha3BaHMHIO,

XapaKTepU30BaTh CTPOCHHE, O0MIHE (PU3NIECKHE U XUMUICCKUE CBOWCTBA MTPOCTHIX BEIIECTB-
METaJUIOB;

0O0BSACHATH 3aBUCHMOCTb CBOMCTB (MJIM IPECKA3bIBaTh CBOWCTBA) XUMUYECKUX JIEMEHTOB-
METaJJIOB (pajnyc, METANINYECKHE CBOWCTBA AJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBA 2JIEMEHTOB) M 00pa3yeMbIX MU COCTMHEHUM (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBHICIITUX
OKCHUJIOB U TUJPOKCHUJIOB, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA) OT MOJIOKEHUS B
[Iepnoanueckoii cucreme xumuueckux ieMeHToB J[. . Menneneesa;

OTIMCHIBATh OOIIHE XUMHUYECKHE CBONCTBA METAJJIOB C IMMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POJHOTO) SI3bIKA U SI3bIKA XUMUH,

COCTABJISITh MOJICKYJISIPHBIC YPaBHEHUS PEAKIIMi, XapaKTePU3YIOINX XUMHUECKIE CBONCTBA
METAJUIOB Ml KX COCIMHEHHM, a TaKkKe AJICKTPOHHBIC YPABHEHUS MTPOIIECCOB OKHCIICHHUS -
BOCCTAHOBJICHUS,

YpaBHEHUS JICKTPOJUTHUUECKON TUCCOIHAIINH; MOJICKYIISIPHBIC, TTOJTHBIC U COKpAIlCHHBIC
MOHHBIE YPaBHEHUS PEeaKLUi ¢ y4aCTUEM 3JIEKTPOJIUTOB;

YCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]Ly CTPOCHHEM aTOMa, XUMHUYECKOU CBS3bIO,
TUIIOM KPUCTANINYECKOM PEeIIeTKH METAJIOB U UX COEUHEHHN, UX OOUIUMU (PU3NYECKUMU U
XMUMHYECKUMHU CBONCTBAMU;

OITMCHIBATh XUMUUECKHE CBOMCTBA IICJIOYHBIX U IMICJIOYHO3EMEIIBHBIX MECTAJIJIOB, 4 TAKKE
AJIIOMHMHHUA U KEJIE€3a U UX COC,I[I/IHGHI/Iﬁ C IIOMOIIIBKO €CCTCCTBCHHOI'O (pYCCKOFO HnJIn pO,Z[HOl"O)
SI3bIKA U A3bIKAa XMMUH,

BBIIIOJIHATD, Ha6J'IIOI[aTB M OIIMCBHIBATh XUMHYCSCKHI OKCIICPUMCHT 110 paCIlioO3HaBaHUIO
BaKHEHIITNX KATUOHOB MCTaJlJIOB, THAPOKCUA-UOHOB;

OKCIICPUMCHTAJIBHO NCCIIEN0BATh CBOMCTBAa METAJIJIOB U UX COCHHHGHHﬁ, peuarb
OKCIICPUMCHTAJIbHBIC 3aJla4u 110 TCMC ((MeTaJ'IJ'IBI»;

OITMCBIBATh XUMUYECKHI OKCIICPUMCHT C IIOMOIIIBbIO €CTCCTBCHHOI'O (pYCCKOFO N pO,Z[HOFO)
SA3bIKa U A3bIKa XMMHUH,

IpOBOAUTH PACUCTHI [I0 XUMHUYCCKUM Q)OpMYHaM " YPAaBHCHUAIM pCaKHHﬁ, MMPOTCKAaromux ¢
y49aCTUEM MCTAJJIOB U UX COCIUHEHUH.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs
Yyamuiics 10JIZKeH ymems:

paboTaTh MO COCTABJIEHHOMY IUIaHY, UCIOJIb3Ys HAPSAYy C OCHOBHBIMHU M JIONIOJHUTEIbHbIE
cpezcTBa (CIpaBOYHYIO JIUTEpaTypy, ciaoxkHbIe npubopsl, cpeactsa MKT); ¢ moMonibio yanrens
OTOMpaTh JUIs pelIeHus y4eOHBIX 3a/1a4 HE00X0AUMBIE CIIOBApH, SHIMKIIONEINH, CIPABOYHUKHY,
AJIEKTPOHHBIE JUCKH;

COIIOCTAaBJIATH U 0T6I/IpaTB I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO U3 pPa3JIMYHbIX HCTOYHHUKOB (C.IIOBapI/I,
OHIUKIIONICINH, CIIPABOYHUKHU, SJICKTPOHHLIC JTUCKH, CCTh I/IHTCpHCT);
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MPECTaBIATh MH(OPMAIIMIO B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIEKTa, B TOM YHUCIIE C
npumenenueM cpencts UKT;

0(GOPMIIATH CBOM MBICIIH B YCTHOW M IMMCbMEHHOM PEUH C YYETOM CBOUX YUEOHBIX M KU3HEHHBIX
pEeYeBBIX CUTYALUH, B TOM uucie ¢ npuMeHenuem cpeacts KT,

COCTaBJISATh PELIEH3UIO HA TEKCT;
OCYILIECTBIISATh JOKA3aTEIbCTBO OT IPOTUBHOTO.
IpakTukym 1. CBoiicTBAa META/LIOB M MX coeMHeHmi (2 u)!

1. OcyiecTBieHNE LEMOYKH XMMUYECKUX NpeBpaiieHuil. 2. [Tomyuenue u cBoiicTBa
COeIMHEHUI MeTauloB. 3. PelleHne sKkCrepuMeHTalIbHbIX 33/1a4 Ha paclio3HaBaHUEe U
MIOJIy4€HUE COCTUHEHUI METAJUIOB.

IIpeaMeTHbIE pe3ybTaThl 00yUYeHUSs
Yyamuiics 10J1KeH ymemp:

oOpariaTecs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HArpeBaTEIbHBIMU TPHUOOPAMU B COOTBETCTBUH
C TIpaBUJIAMU TEXHUKH O€30TaCHOCTH;

HaOIIOAaTh 32 CBOMCTBAMHU METAJUIOB U UX COCIMHEHUHN U SBIICHUSAMH, MIPOUCXOSAIINMU C HUMU;

OTIMCHIBATh XUMHYECKHI IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO)
SI3bIKA U SI3bIKA XUMUWU;

JieNlaTh BBIBOJIBI 110 pe3yJibTaTaM MpPOBEICHHOTO SKCIIEPUMEHTA.
MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI
Yyanuiics 10J15KeH ymemp:

OIIPCACIIATh, UCXOJA U3 y‘ICGHOﬁ 3aJa4u, H606XOI[I/IMOCTI) HUCIIOJIBb30BaHUA Ha6J'II-OI[eHI/I$I nin
OKCIICpUMCHTA.

Tema 3. Hemeraianl (24 u)

OO1as XxapakTepuCcTUKa HEMETAIIOB: ToJioxkeHue B [lepruoanyeckoil cucteme XuMUYeCKUX
anemenToB JI. . MenpeneeBa,0cOOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTpUIIaTeIbHOCTE (D0)
KaKkMepa «HEMETAIUTMYHOCTHY, psia D0. Kpuctammnyeckoe CTpO€HHE HEMETAIIIOB — MPOCTHIX
BeecTB. Ayuorponusi. dusnyeckre cBolicTBa HEeMETAI0B. OTHOCUTENBHOCTh IOHITHI
«METaI» U «HEMETaJLD».

Bonopoa. Ilonoxxenue Bojiopoaa B [lepuoauueckoii cucteMe XumMuieckux snementon /1. U.
MenpaeneeBa. CtpoeHue atoMa 1 MoJieKyJbl. Du3znyeckrue U XMMUYECKHUE CBOMCTBA BOJIOPO/Ia,
€ro MoJIy4YeHUE U PUMEHEHHUE.

1 IIpu 1ByXyacOBOM IJIAHMPOBAHUU MPOBOAUTCS TOJIBKO MpaKTHUecKass padora 3

Bopaa.

Crpoenune monekyinbl. Bonopoanas xumuueckas cBs3b. Gusnueckne cBoicTBa BOAbl. AHOMAIUU
cBOMCTB BobI. [ uapodunbHbie u ruapodoOHbIe BerecTBa. XUMUYECKUE CBOWCTBA BOIbI.
KpyrosopoT Boab! B npupojie. Bogoouucrka. Aspauus Boabl. BeIToBbIe (GUIBTPEIL.
MunepanbHble BOAbl. JUCTUINIMPOBAaHHAs BOJA, €€ MIOJyYEHUE U IPUMEHEHUE.
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OO0masi XapaKTepuCTHKA raJI0reHOB.
Ctpoenue atomoB. [IpocThie BeliecTBa 1 OCHOBHBIE COCIUHEHHUS TaJION€HOB, NX CBOMCTBA.

Kpatkue cBenenus o xjope, Opome, ¢prope u ione. [IpuMeHeHre TaToreHOB U UX COSIMHEHUH B
HapOJHOM XO35HCTBE.

Cepa.

CrpoeHue aToMa, aJlJIOTPOIIKs, CBOMCTBA U IpUMEHEHUE pomouueckoil cepbl. Oxcupbl cepol (1V)
u (VI), ux nomyuenue, cBoicTBa u npuMeHenne. CepHasi KUCIOTa U €€ COJIU, X IPUMEHEHHE B
HapOoIHOM x034icTBe. [I[pON3BOACTBO CEPHOM KUCIIOTHI.

A30T.

CtpoeHne aToMa ¥ MOJIEKYJIbI, CBOMCTBA IPOCTOTO BEILECTBA. AMMMAK, CTPOEHHUE, CBOICTBA,
nostyueHue u npuMenenue. Coau aMMOHUS, UX CBOMcTBa U mpuMeHeHue. Oxcunpl azota (I11) u

(V).

A30THas KUCJIOTa, €€ CBOMCTBA U IpUMeHeHne. HUTpaThl 1 HUTPUTHL, TpobsieMa UX CoAep KaHUs
B CEIbCKOXO3HCTBEHHOM MPOIYKIIMHU. A30THBIE yI0OpEHUSI.

Dochop.

Crpoenue aToMa, aJlJIOTPOIIKs, CBOMCTBA 0€I0T0 U KpacHOro docdopa, UX MpUMEHEHHE.
OcnoBHbIe coenunenus: okcua gocdopa (V) u oprodochopnas kucmota, pocdarsl.
docdopHbie y1oOpeHus.

Yraepon.

Crtpoenue aToma, aJuIOTPOIHS, CBOMCTBA MoauduKkanuii, mpuMenenne. Oxcuapl yriaeponaa (I1) u
(IV), ux coiictBa u npumeHeHne. KapOoHaThI: KaJabIUT, COJIA, OTAIIl, UX 3HAYCHUE B TIPUPOJIC
Y )KM3HH YeJI0BEKa.

Kpemunii.

Crpoenue aToma, KpUCTAUTNYECKUN KPEMHUM, €ro CBOMCTBA U TpUMeHeHUe. OKCUJl KpeMHUS
(IV), ero nmpupoausie pasHOBHAHOCTH. CHIHMKATHL. 3HAYCHHE COCTMHEHUI KPEMHHMS B )KMBOU U
HexuBo npupoae. [lonsarue o cuaMKaTHONW MPOMBILIIIEHHOCTH.

JdemMoHcTpanum.

OO6pas31ibl raJoreHoB — MPOCTHIX BElIecTB. B3anMo1elicTBUE raloreHOB ¢ HATPUEM, C
anmoMuHueM. BeiTecHeHHe XJIopoM OpoMa MU HOJa U3 pacTBOPOB UX colieil. B3aumoaelictBue
Cephl C MeTaJIaMH, BOJIOPOJOM U KUCIOpOoAOM. B3anuMoeiicTBre KOHIIEHTPUPOBAHHOM a30THOM
KHUCTIOTHI ¢ MeJpI0. [lorsonienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue
Meau u3 ee okcuaa yriaem. OOpasibsl IPUPOAHBIX COSAUMHEHUN XJI0pa, cepsl, hocdopa, yriepoaa,
kpemHHs. OOpa3ipl BaKHEHIINX I HAPOIHOTO XO34HCTBa CyAb(paToB, HUTPATOB, KAPOOHATOB,
¢docdaros. OOpasibl CTEKIIA, KEPAMHUKH, IEMEHTA.

JlabopaTopHbIe ONBITHI.

20. ITomyyenue u pacno3HaBanue Bogopoja. 21. MccnenoBanye NoBEpXHOCTHOIO HATSHKEHHUS
BOJbI. 22.PacTBOpeHUe epMaHranaTta Kajausi MJId MEHOTO Kyropoca B Bojie. 23. ['uaparanus
o0e3BokeHHOTO cynbdara meau (I1I). 24. M3roToBieHne TUIICOBOTO OTIEeYaTKa.

25. O3HaKOMJIEHHUE C KOJIJIEKIMEN OBITOBBIX (GUILTPOB. 26. O3HAKOMIIEHHE C COCTABOM
MUHEpaJIbHOM BOJIbl. 27. KauecTBeHHas peakius Ha raJloreHUI-uoHbl. 28. [lomyuenue u
pacno3HaBaHue Kuciopoaa. 29. 'openue ceprl Ha Bo3ayxe U B kuciopoe. 30.CpoiicTBa
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pa3baBieHHOU cepHOU KUCIOTHI. 31. M3ydueHue cBoiicTB ammuaka. 32. Pacrio3naBanue coneit
ammonwst. 33. CBoiicTBa pa3daBlIeHHOM a30THON KUCIOTHL. 34. B3aumoeiicTBre
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI € Meablo. 35. ['openue gochopa Ha Bo3ayxe U B
kucnopoe. 36. PacnoznaBanue docdaros. 37. ['openue yris B kucnopoje. 38. [Tonydenue
YTOJIBHOU KHUCIIOTHI M M3ydeHue ee cBoicTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATEHI.

40. Paznoxenue ruapokapobonara Hatpus. 41. [losryueHne KpeMHEBOM KHUCIIOTHI U U3yUEHUE €€
CBOWCTB.

IIpeaMeTHbIE pe3yJbTAThHI 00yUYEeHUSs
Yyamuiics 10J1KeH ymemp:

HCII0JIB30BATh ITPU XAPAKTCPHUCTHUKEC METAJIJIOB U UX COGI[I/IHGHI/II\/JI HOHATHA: KHEMETAJLJIIbD),
«raJIOTCHBD?, «AJIJIOTPOIMHBIC BUAOU3SMEHCHU A, <GKECTKOCTH BOAbBDY, «KBPECMCEHHAA KECTKOCTDH
BOJAbBD», KITOCTOAHHAA )KECTKOCTb BOAbBD), <<06HIa${ KECTKOCTh BOAbD),

JlaBaTh XapaKTEPUCTHUKY XUMUYECKUX JIEMEHTOB-HEMETAIIIIOB (BOAOPO/a, FaJOT€HOB,
KHCIIOpO/1a, CepbI, a30Ta, Gpochopa, yriepoaa, KpeMHU) 10 UX MoJ0KeHuto B [lepuoauueckoit
cucteMe XuMu4eckux 3nemMeHToB /. 1. MenneneeBa (XuMu4ecKuii 3HaK, OPSIKOBBIN HOMED,
MepHo/I, rpymna, MoArpymmna, OTHOCUTEIbHAsl aTOMHAs Macca, CTPOeHHE aToMa (3apsij a1pa,
YHCIIO MPOTOHOB M HEUTPOHOB B si/Ipe, 00111ee YHCIIO0 AIEKTPOHOB, pacipeaeseHUe dJIeKTPOHOB
IO 3JIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, POpMYia, Ha3BaHUE U TUI BBICIIETO OKCHJIA U
TUAPOKCHAA, (hopMysia U XapaKTep JIETy4ero BOJOPOIHOTO COEAUHEHNS);

Ha3bIBaTh COCANMHCHHA HEMETAJIJIOB U COCTABJIATh UX (bOpMy.]'IBI 10 Ha3BAaHHIO,

XapaKTepH30BaTh CTPOCHUE, O0IIHe (PrU3MUecKre U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-
HEMETAIJIOB;

O0OBSCHATH 3aBUCUMOCTh CBOMCTB (HMJIM MIPEICKA3bIBATh CBOMCTBA) XUMUYCCKUX JIEMEHTOB-
HEMETAJJIOB (pagnyc, HEMETAUTMYECKUE CBOMCTBA AIIEMEHTOB, OKHCIIUTEIIBHO-
BOCCTAHOBHTEJIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMM COSTUHEHUN (KHUCIOTHO-
OCHOBHBIE€ CBOWMCTBA BBICIIUX OKCHUIOB M THAPOKCHIIOB, JICTYYHX BOJIOPOIHBIX COCTMHCHHM,
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MOJIOXKeHUs B [lepuoaudeckoil cucreme
xuMmuueckux 3aeMmeHToB . . Menaeneena;

OITKMCBhIBATH O6HII/IC XHUMHYECKHE CBOMCTBA HEMETAIIOB C IIOMOIIIBIO €CTCCTBCHHOI'O (pYCCKOFO
nimn pOI[HOFO) SA3bIKa U A3bIKAa XUMUH,

COCTaBJIAATb MOJICKYJISIPHBIC YPABHCHU A peaKHHﬁ, XapaKTCPpU3YyHOUIUX XUMHUYCCKUC CBOMCTBA
HEMCTAJIJIOB U UX COCHHHCHHﬁ, a TaK’KC 3JICKTPOHHBIC YPABHCHUS ITPOLICCCOB OKHUCIICHU-
BOCCTAHOBIJICHHUA,

YpaBHCHUA BJICKTPOJII/ITH‘ICCKOI;’I Aucconuanuu; MOJICKYJISIPHBIC, ITOJIHBIC U COKPAIICHHBIC
HOHHBIC YPABHCHUS peaKuHﬁ C Y4aCTUCM DJJICKTPOJIUTOB,

YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCXKAY CTPOCHUCM aTOMa, XHUMHUYECKOH CBA3bIO,
THUIIOM KpHCTaHHquCKOﬁ PEeHICTKU HEMETAJIJIOB U UX COGI[I/IHGHPlﬁ, nux O6H_[I/IMI/I (I)I/I3I/I‘-ICCKI/IMI/I u
XHUMHNYCCKHMMH CBOﬁCTBaMH;

OIMCBIBATH XUMUUECKUE CBOMCTBA BOIOPO/Ia, FAION€HOB, KUCIOPO/Ia, Cephl, a30Ta, hocdopa,
rpaduTa, anMasa, KpeMHHS U UX COEJUHEHUI ¢ TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU;

OIIMCHIBATh CIIOCOOBI YCTpAaHCHUA )KECTKOCTH BOJAbI U BBITIOJIHATH COOTBCTCTByIOIJ_II/Iﬁ 1504
XUMHUYECKUU SKCIICPUMCHT,
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BBITIOJIHSATh, HAOIFOIATh U ONMCHIBATh XUMUYECKHI SKCIIEPUMEHT I10 paCIO3HABAaHUIO HOHOB
BOJIOPOJIa M aMMOHWUS, cylb(dar-, kKapOboHaT-, CUIMKaT-, pocdar-, XJI0pua-, OPOMHU/I-, HO M-
HOHOB;

OKCIICPUMCHTAJILHO UCCJICI0BATH CBOMCTBA METAIIJIOB U UX COC[[I/IHCHPIﬁ, peuiaTrb
OKCIICPUMCHTAJIBHBIC 3aa4U 110 TEMC <<H€M€T2UUII>I));

OTIUCHIBATh XUMHUYECKHI IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO)
SI3BIKA | SI3BIKA XMMUH;

MIPOBOJIUTH PACUETHI TI0 XUMUYECKUM (POPMYJIaM M YPaBHEHHSIM PEAKIH, IPOTEKAIOIINX C
Y4aCTHEM HEMETAJUIOB U UX COECIMHEHHUH.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s
Yyamuiics 10J1KeH ymemp:

OpraHM30BBIBATH y4EOHOE B3aMMOJECHCTBHE B IpyIIe (pacnpeaesTh pot, J0r0BapUBaThCs
JPYT C IPyroM U T. I1.);

MpeBUJIETH (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEILICHUH;
MMOHUMATh MPUYHUHBI CBOET0 HEYCIeXa U HaXOAUTh CITIOCOOBI BHIXOA U3 3TOM CUTYaIlUu;

B JUAJIOTC C YUUTCIIEM YUUTHCA BI)Ipa6aTI)IBaTB KPUTCPHUH OLCHKU U ONIPEACTATE CTCIICHD
YCIICMIHOCTHU BBIIIOJTHCHHA CBOCH pa60T51 u pa6OTLI BCCX, UCXO A U3 UMCIOIIUXCA KPUTCPUECB,
COBCPHICHCTBOBATE KPUTEPHHU OLICHKHU U IIOJIB30BATHECA UMHU B XO04€ OLICHKHU U CAMOOLICHKH

OTCTauBaTh CBOIO TOUKY 3pEHUs, apryMEHTHUPYS €€;
MOATBEPKIaTh apTyMEHTHI (paKTamu;
KPUTHYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

CIIILIaTh APYTUX, MBITATHCS MPUHUMATH IPYT'YIO0 TOUKY 3pEHHSI, ObITh TOTOBBIM U3MEHHUTDH CBOIO
TOYKY 3PEHHUS;

COCTaBIIATH pedepat 1o ornpeaeaeHHon hopme;
OCYILIECTBIISITH KOCBEHHOE Pa3AeUTEIbHOE I0Ka3aTeIbCTBO.
Tema 4.IpakTuxym 2. CBoiicTBa coeuHenuii HemeTaL108 (3 4)!

1. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME «Honrpynna rajioreHoB». 2. Pemenue
OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «Hoz[rpyrma KucCjiopoaa». 3. HOJ'Iy‘ICHI/Ie, CO6I/IpaHI/Ie n
PpacCiioO3HaBaHUC I'a30B.

IIpenmerHble pe3yabTaThl 00y4eHUs!
Yyamuiics 10JI2KeH ymems.

O6paH_[aTBCSI C J'Ia60paTOpHLIM O60pyI[0BaHI/IeM " HarpeBaTcCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBHU
C IIpaBUJIaMH TCXHUKU 6C3OHaCHOCTI/I;

HaO01aTh 32 CBOMCTBAMH HEMETAIIIOB M UX COSAUHEHUHN U SBICHUSIMU, IPOUCXOASIIUMU C
HHMU,

OIMCHIBATh XUMUYECKUH OKCHCPUMCHT C IIOMOLIBIO €CCTCCTBCHHOI'O (pyCCKOFO NI pOI[HOTO)
A3bIKA U A3bIKA XUMHWH,

ACJIaTh BbIBOABI 11O PE3YyJIbTaTaM IMPOBCACHHOTO 3KCIICPUMCHTA.
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MeranpeaMeTHbIe pe3yabTaThl 00y4eHHUSs
Yyamuiics 10JI2KeH ymems:

OTIPEJICIIATh, UCXOI U3 YUCOHOM 3a/1a4ur, HE0OX0JMMOCTh UCTIONB30BaHUS HAOTIOACHUS WU
IKCIIEPUMEHTA.

1 I[Ipu 1ByX4acOBOM IJTAHMPOBAHUH MPOBOISATCS TOJIBKO MPAKTHUECKUe paboTsl 1,2 u 5.
Tema5. KpaTkue cBeieHusi 00 OpraHu4ecKux coeMHeHusx. (4 yaca)

YrieBopopobl. Kuciiopocoaepxkaiiie opraHideckue CoeIMHEHIsI. A30TCOAepIKAIIHe
OpraHUYeCcKue COCAMHEHHS.

Tema 6. O0001IeHHe 3HAHUI M0 XUMHH 32 KyPC OCHOBHO# miKoJibl. [ToaroroBka
K rocyaapcrBeHHoii utoropoii arrecrauuu (F'MA) (8u)

IIepnoanueckuit 3akoH u [lepnoandeckas cucrema xumudeckux anemenToB /1. 1. Menneneesa.
Ou3nYeCKUil CMBICI MOPAIKOBOTO HOMEpa 3JI€MEHTa, HOMEPOB MEePHO/ia U IPYIIIbI.
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB JIEMEHTOB U UX COEMHEHU B MEpHOJaxX U rpymnmnax B
CBETE IIPEJCTABICHUI O CTPOCHUHU ATOMOB 3JIEMEHTOB.

3Ha4YeHNE NEPUOJUYECKOTO 3aKOHA. BBl XMMUYECKUX CBSA3€U U THUIIBI KPUCTAJUINYECKUX
peuieTok. B3anMocBs3b cTpoeHus U CBOMCTB BelecTB. Kitaccuukaius XuMUYeCKUX peaKimil
10 Pa3IUYHBIM MPU3HAKAM (YUCIIO U COCTAB pearupyouux U 00pa3yroluxcs BEIIeCTB; HaJuune

TrpaHMIlBI pasnena ¢asz; TerToBoi A3 GeKT; U3MEHEHHUE CTETICHEH OKHMCIICHUS aTOMOB;
WCIIOJIb30BaHUE KaTaJIM3aToOPa; HalpaBieHue nMpoTekanus). CKOpOCTh XUMUYECKHUX PEaKIHi 1
(baktopsl, Biustoniue Ha Hee. OOpaTUMOCTh XUMHYECKUX PEAKIIMN M CTIOCOOBI CMEIICHUS
XUMHUYECKOTO PaBHOBECHSI.

[Ipocteie u cioxHbIe BeniecTBa. MeTallibl 1 HeMeTauibl. [ eHeTnueckue psjipl MeTasia,
HEMeTaljIa ¥ epexoHoro MeTaiia. OKCUIBIM THIPOKCH bl (OCHOBAHHUS, KUCIIOTHI,
amboTepHbIe TUAPOKCHUBI), coliu. VX coctaB, kinaccudukaius u o01re XauMUYecKUe CBOMCTBA B
CBETE TEOPHUH DIEKTPOJIUTUYECKON TUCCOLIUALITI

TemaTuveckoe IIAaHMPOBaHUE Y4eOHOr0 nmpeaMeTa « XuMusa» 9 kiaace

Pa3nen/Tema Kontpoas | lIpaktuueck | Koauue
HbIe e padoThbl CTBO
padoThI 4acoB
Brenenue. O01mas XxapakTepruCTHKa XUMUYSCKUX 1 11

AJIEMEHTOB ¥ XUMHUYECKHUX peakuuid. [leproauaeckuit
3aKOH ¥ MEPUOJUYECKasi CUCTEMA JIEMEHTOB
.M. MeHnneneena.

Tema 1. MeTajuisl. 1 14

Tema 2.IIpaktuky™m 1: «CBolicTBa METAJJIOB U UX 1
COEIMHEHUI»

Tema 3. Hemeraiiel. 1 24

Tema 4 .Ilpaktukym 2: «CBOMCTBa COEIUHEHUN 3
HEMETAJJIOBY.

Tema5. KpaTkue cBeaeHust 06 opraHMuecKux 4
COEJIMHEHUSIX.

Tema 4. O60011eHHE 3HAaHUN IO XUMUH 32 KYpC 8
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OCHOBHOM IIKOJBL. [IoAroTOBKa K rOCYy1apCTBEHHOM
utorosoi arrecrauuu (I'MA).

Hroro 3 4 65
Iloypo4Ho — TeMATHYECKHIl NJIaH W3Y4YeHHs y4eOHOro mpeaMera «XuMus» 9 Kiacc
66 yacoB B roj, 2 yaca B He/IeJIo.
Ne i/ Tema ypoxka Koa-Bo
4acoB

BBenenue. Oﬁlllaﬂ XapaKTEePUCTUKA XUMHYIECCKHUX IJIEMEHTOB U XUMHUICCKUX pealclmﬁ.

IMepuoanyeckuii 3aKon U nepuoanyeckasi cucrema 3jnemedtTon .M. Menneneena(11 4.)
1-2 XapakTepucTUKa XHMHUYECKOTO IJIEMEHTA Ha OCHOBAHHUU €T0 TOJIOKEHUS 2
B [lepnoanueckoii cucreme /.M. Menneneena.
3 AmboTepHbIe OKCHUIBI U THIPOKCHIBI. 1
4 [Tepuonnueckuii 3akon u Ilepuonmueckas cucrema [[.M.MenneneeBa B 1
CBETE YUCHHS O CTPOCHHH aTOMA.
S) XHUMHU4YECcKasi OpraHu3alys )KMBOM M HEKUBOW TPUPOJIBL. 1
6 Krnaccudukarnus XMMHYECKUX peakIiui 10 pa3TuIHbIM OCHOBAHHSIM. 1
7 [ToHsiITHE O CKOPOCTH XUMUYECKON PEAKIINU. 1
8 KaranuzaTopsr. 1
9-10 O000menne u cucremMarusanusg 3HaHUU o teMe «BBenmenwe. OOas 2
XapaKTEPUCTHKA XUMHYECKUX OJEMEHTOB W XUMHUYECKHX PEaKIUH.
[lepuogudeckuii  3akOH ©  TEPUOJMYECKAsl CHCTEMa  DAJIEMEHTOB
J.M.MenneneeBa».
11 Kontponpnaas padora Ne 1 mo teme «BBenenue. OO0mas xapakTepucTuka 1
XUMHUYECKUX JIEMEHTOB U XUMHUYECKHX peakiuii. [leproaudeckuii 3akoH
U riepuonueckas cuctema aiemeHToB J[.M.MenneneeBay.
Tema 1. Metananl (14 1)
12 ITonoxxenue snementoB —MetaiuioB B 11C JI.M.MenaeneeBa. duznueckue 1
cBoricTBa. CIlIaBhlI.
13 XHUMHUYECKHE CBOMCTBA METAILIIOB. 1
14 Mertasisl B ipupoae. O61ue cnocoObl UX MOTYYESHHUS.. 1
15 [ToHsATHE O KOPPO3UU METAJLIIOB. 1
16 OO11ast XapaKTepUCTHUKA IEMEHTOB | A rpymnimsl. 1
17 CoenrHeHus MEeTOYHbIX METAJIIOB. 1
18 IlennouyHO3eMeENbHBIC METAILIIBI. 1
198 CoequHeHHNs MIEJIOYHO3EMETBHBIX METAILIOB. 1
20-21 | ATFOMUHHHA B €r0 COCTUHEHUS. 2
22-23 Kenes3o u ero coequHEeHU 2
24 O06o0meHre 3HaHUH 10 TeMe «MeTalIbIy. 1
25 KonTtponpHast padota Ne 2 o teme «MeTayuibiy. 1
Tema 2. IIpakTukym 1: «CBoiicTBa MeTa/JIOB U UX coexuHenuin» (1 4).
26 Pemenne skcriepuMeHTANBHBIX 337a4 HA PAClO3HABAHHME U TOJyYCHUE 1
CO€JIMHEHU METaJIJIOB.
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Tema 3. Hemeraminl (24 4)

27 OO1m1ast XxapakKTepUCTUKA HEMETAJIOB. 1
28 Bonopon. 1
29 Bona. 1
30 l"ayoreHsl. 1
31 CoelMHEHUS TAJIOTCHOB. 1
32 Kucnopo. 1
33 Cepa, ee (pu3nuecKkre U XUMUYECKUE CBOMCTBA. 1
34 CoelMHEHUS CEePHI. 1
35 CepHasl KMCJIOTa KaK JIEKTPOJUT U €€ COJIU. 1
36 CepHast KUCIIOTa KaK OKHCIHTENb. [lolyueHWe W NMPUMEHEHHWE CEpHOM 1
KHCIIOTHI.
37 A30T M €ro CBOHCTBA. 1
38. AMMMaK ¥ €ro CBOMCTBA. 1
39 Conm aMMOHWUSL. 1
40 Oxcugpl a30Ta. A30THas KMCIIOTa KaK 3JIEKTPOJIUT, €€ IPUMEHEHHE. 1
41 A30THas KUCIOTA KaK OKHCIIHUTENb, €€ MOJyYEHUE. 1
42 ®dochop. Coenqunenus pocdopa. [lonstre o hochopHBIX yIOOpEHUIX. 1
43 Yriepos. 1
44 Oxkcunpl yraepona(2 u 4). 1
45 YTroJIbHASI KUCIIOTA U €€ COJIH. 1
46 Kpemuuii. 1
47 CoenuHeHUs] KpeMHHUSI. 1
48 CunukaTHasi TPOMBIIIICHHOCTb. 1
49 0O606mmenue o remMe «Hemeranms. 1
50 KonTtponsnas padorta Ne3 mo reme «Hemeramiby. 1
Tema 4. [IpakTukym 2: «CBolicTBa COeJUHEHHIT HEMETAJLI0BY (3 1)
51 Penienune skcriepuMeHTANBHBIX 3324 110 TeMe « [loArpyrina rajJoreHoB. 1
52 Penienune skcriepuMeHTABHBIX 337124 110 TeMme « [loarpymnmna kuciopoay. 1
53 [Tonyyenue, cobupanue u pacro3HaBaHUs Ia30B. 1
Tema 5. Kparkue cBeieHusi 00 OpraHn4ecKux coequHeHusix (4 4).
54 YriaeBo10poibl. 1
55-56 Kucnopoaconepsxamime opraHn4ecKue CoeIuHEHNS. 2
57 A30TCOIepKaIe OPraHnYECKUE COCTUHEHUS. 1

Tema 6 O0001IeHNe 3HAHMI 110 XUMHH 32 KypC OCHOBHOI1 miKoJibl. [loaroroBka k

rocyaapcrpeHHoi urorosoii arrecranuu (F'MA) (8 4v)

58 [lepuonnueckuii 3axkoH u Ilepuonnueckas cucrema [[.M.Menneneesa B 1
CBETE TEOPHH CTPOCHHUS aTOMa.

59 Buapsl XUMHUYECKMX CBs3€il W TUOBl KPUCTAJUIMYECKUX PELIETOK. 1
B3anMoCBs3b CTPOEHUS U CBOMCTB BEIIECTB.

60 Knaccupukanuss XUMHUECKHUX pEAKUUH MO pPa3IUYHBIM IPHU3HAKAM. 1
CKOPOCTh XMMHYECKHX PEaKIHii.

61 Jlucconmanus 3JIeKTPOJIUTOB B BOJAHBIX pacTBopax. MoHHBIE ypaBHEHHSA
pEaKItH.

62 OKHCANTENBHO — BOCCTAHOBUTENBHBIE PEAKLIUU. 1

63 Knaccugukanus u cBoiicTBa HEOpraHUYECKHX BEILECTB. 1

64-65 | Tpenunr- tectupoBanue mno BapuantaM [UMA mnpombix Jer 2
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JIEMOBEPCHH.

66-68 | PesepBHOE Bpewmsi. 3
KoHnTpospHbIX padoT 3
ITpakTnyeckux pabot 4

Choucok yqeﬁﬂo- METOAUYIECCKOI0 KOMILJICKTA:

=

INabpuensu O.C. Xumus. 9 xi.; Metonnyeckoe nocodue.- M.; Ipoda.2018 r

2. Xwumwus 9 xnacc; KoHTpoasHBIC U TIpoBepoUHbIe pa0boThI K yaeOHuky O.C.I"abpuensaa
«Xumus. 9/ O.C.I'adpuensn, [1.H.bepeskun, A.A.Ymakosa.- M.; [lpoda.2014 ¢

3. Tadpuensu O.C., SmykoBa A.B. Terpaap asst 1a00paTOPHBIX OTBITOB M MPAKTHYECKIX
paoor. 9 k. K yuebnuky O.C.I'abpuensna «Xumus.9 knacey.- M.: JIpoda.

4. 0O.C.I'abpuens, I1.B.Pemeros, N.I'.OcTtpoymoB 3aaun o XuMuu U ciocoObl UX

pemenus. 8-9 kmaccel. - M.: Ipoda.
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JIuct BHECEHUs U3MEHEHUN B pabouylo Nporpammy

[Hara
BHECEHHUA
U3MEHEHUU

Conepxanre U3MEHEHUS

Hopmarususblit
aKT,
3aKpeIUIAIOIIANA
VU3MEHEHUS

ITonmnuce
JIHIIA,
BHECIIIETO
N3MEHECHHUS
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