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PabGouas  mporpamma  cocrtaBieHa Ha  OCHOBe  (hefepalbHOr0  TOCYIapCTBEHHOIO
00pa3oBaTeNbHOIO CTaHJapTa OCHOBHOTO OOIIero o0pa3oBaHWs, Ha OCHOBE aBTOPCKOMU
nporpammbl O.C. T'abpuensna (I'abpuensu O.C. nmporpamma kypca xumuu s 8-11 kiraccoB
obmieoOpazoBarenpHbix yupexkaeHuit M: Jlpoda, 2010 r), B coOTBETCTBUU C Y4EOHUKOM
«Xumus. 9 knaccy. Aemop: O. C. I'abpuensn. M.: «/[poghar, 2019.

[TporpammMa mpenycMaTpuBaeT BO3MOXKHOCTh M3Y4eHUS Kypca «Xumus» B 9 kiacce B 00bEMe 2
y4eOHBIX YacoB B Hemento. KomudecTBo yueOHBIH 4yacoB B rog — 68 4., u3 HuX — 20 yacoB
IUIAHUPYETCS. Ha OCBOCHUE BHYmMpunpeomemuozo mooyiasa «llepuoouueckuu 3axon J[. H.
Menoeneeea — 0CHOBHOU 3aKOH XUMULLY.

1. Tlnanupyemble pe3y/bTaThbl 0CBOEHHS Y4eOHOI0 peMeTa, Kypca
1.1. TIlpeaMeTHbIe pe3yJibTATHI:
OO0yuaromuiicss HayuYuTCs:
* ONIMCHIBATh CBOMCTBA TBépI[I)IX, KUAKHUX, Fa3006pa3HI)IX BCIICCTB, BBIACIIAA HUX

CYILIECTBCHHBIC NTPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOEHUIO U CBOICTBaM, YCTaHABIIMBATH
MIPUYMHHO-CJIEICTBEHHBIEC CBSI3U MEKy JTaHHBIMU XapaKTePUCTHUKAMH BEIIECTBA;

® paCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX HOHATHUH «aTOM», «MOJICKYJIa», «XUMUYECKUHU
AIIEMEHT», «IIPOCTOE BEILIECTBOY», «CJOKHOE BEIIECTBOY», «BAJICHTHOCTHY», UCIOJIb3YysS 3HAKOBYIO
CUCTEMY XHMHH;

* U300paXkaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX POPMYI U CYIIHOCTh
XUMUYECKHUX PEaKUUN ¢ MOMOIBI0 XUMUUECKUX YPaBHEHUI;

® BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYIISIDHYIO W MOJIAPHYIO MAcCChbl BEIICCTB, a TaKXE
MacCOBYIO JIOJI0 XHMMHUYECKOTO JJIEMEHTAa B COCAMHEHUSX JUIsl OIEHKM HUX MPaKTUYECKOU
3HAYMMOCTH;

* CpaBHHMBATh 110 COCTAaBY OKCHU/Ibl, OCHOBAHU S, KIUCIIOTHI, COJIH;

® KHaCCHq)HIIHpOBaTB OKCHJBbI 1 OCHOBAHUs 110 CBOfICTBaM, KHCJIOTBI U COJIHU 11O COCTABY,

* IOJIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M XUMUUYECKOU MTOCYT0M;

* IPOBOJUTH HECIIOKHBIE XMMHYECKHE OIBITHl W HAOMIOJCHUS 32 W3MEHEHUSMU CBOWCTB
BEIIECTB B IMpOIleCCe€ WX MPEeBpaIICHH; COOMI0IaTh MpaBWia TEXHUKH O€30MacHOCTH TpHU
MIPOBEICHUH HAOJIOICHUIA U OTBITOB;

® pa3in4yaTb OSKCIOCPUMCHTAJIBHO KHCIIOTBI H I]_[éJ'IO‘-II/I, MOJIB3YACh HWHIHUKATOpaMU,
OCO3HaBaTh HEOOXOIMMOCTh COOIIOJIEHUSI Mep O€30MacHOCTH MPH OOpAIllEeHUU C KUCIOTaMH U
ie104amu.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menaeneena;

* OIIMCBIBATH U XapaKTEepPHU30BaTh TAOIUYHYIO (POPMY NEPUOINYECKON CUCTEMbI XUMUYECKUX

9JICMCHTOB,



* XapaKTEpU30BaTh COCTaB AaTOMHBIX SAEP M PACHPENCICHUE 4YHCIA DJICKTPOHOB IIO
JJIEKTPOHHBIM CJIOAM AaTOMOB XHMHYECKUX DJIEMEHTOB MaJbIX IEPHOAOB IEPHUOJUYECKON
CHUCTEMBI, a TAK)KE KaJIMs U KaJIbLUs;

* pa3iMyaTh BHUJBI XMMHUYECKOM CBS3U: MOHHYIO, KOBAJICHTHYIO IOJSPHYIO, KOBAJICHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh HJIEKTPOHHO-MOHHbIE (OPMYINbI BEIIECTB, OOpPa30BaHHBIX XHUMHUYECKHUMHU
CBSI3SMHM Pa3HOI'O BUJA;

* BBISBJISITh 3aBUCUMOCTH CBOMCTB BEIECTB OT CTPOCHHUS UX KPUCTAUIMYECKUX PEIIETOK:
VOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTEpU30BaTh XUMHYECKHE DJIEMEHTbl M MX COCAMHECHHS Ha OCHOBE IIOJIOXKCHHUS
AIIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

* XapaKTepU30BaTh HAy4YHOE M MHMPOBO33PEHYECKOE 3HAYEHUE INEPUOAMYECKOTO 3aKOHA U
NEpUOJIMYECKON cucTeMbl XuMHuYeckux osyeMeHToB Jl. 1. MenneneeBa; ¢ OOBSACHATH CYTh
XMMHUYECKHX MPOLIECCOB U X NPUHIMIIUAIBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBaTh IIPU3HAKHU U YCJIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLIUM;

* YCTAHABJIMBATh IPUHAIUIC)KHOCTh XHMHMYECKOW PEAKUMU K OINPEACIEHHOMY THILY I10
OJTHOMY M3 KJIaCCU()MKALIMOHHBIX MPHU3HAKOB: 1) MO YMCIy M COCTaBY MCXOJAHBIX BELIECTB U
IOPOAYKTOB pEAaKUMU (PEeaKLUMU COEAMHEHMs, pa3JIoKEHUs, 3aMelleHuss U oOMeHa); 2) o
BBIJICJICHUIO WM TOIJIOUICHUIO TEIUIOTHl (PEeaKLUU HK30TEPMHUYECKUE M HIO0TEPMUUYECKHE);
3) M0 M3MEHEHUWIO CTENeHEeH OKUCICHHS XUMHYECKUX DJIEMEHTOB (pEaKIMH OKUCIUTEIbHO-
BOCCTAaHOBUTEINbHBIE); 4) 10 0OPaTUMOCTH Ipoliecca (peakuuu o0paTuMble U HEOOpaTUMBIE);

* COCTaBIISAITb YPAaBHEHMS DJICKTPOJUTUYECKONM IUCCOLMALMUA KHUCIOT, IIEJIOYEH, COJIEeH;
NOJIHBIE M COKpalEHHbIE MOHHBIE YPABHEHHUS peakUuil OOMEHa; ypaBHEHHs OKHCIHUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN;

* IPOTHO3UPOBATh MPOJYKTHl XMMHMUYECKHUX peakUMil 1o ¢opMyliaM/Ha3BaHUSM HCXOTHBIX
BEIIIECTB; ONPEEIIATh MCXOJHbIE BelllecTBa O (hopMysIaM/Ha3BaHUAM IPOTYKTOB PEAKLIUY;

* COCTABJIATh YPaBHEHMs PEAKIMI, COOTBETCTBYIOLIUX IOCIEN0BATEIBHOCTH («UETIOUYKEN)
IIPEBPAILCHNI HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB;

* BBISIBJISITh B INPOLIECCE DKCIIEPUMEHTA IPHU3HAKH, CBUJAETEIBCTBYIOIIME O IPOTEKAHUH
XUMHUYECKON PEaKIINH;

* [IPUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOM JOJIEH PACTBOPEHHOIO BEILECTBA,

* ONIPEACIIATh XAPAKTEP CpeAbl BOJHBIX PACTBOPOB KHCIOT M WIEIOYEH MO W3MEHEHUIO
OKpacKH WHJIUKaTOPOB;

* IPOBOJUTH KAaueCTBEHHBIE PEAKIUH, MOATBEP)KIAIOLINE HAJIMYME B BOJHBIX PacTBOpPax

BCIICCTB OTACIBHBIX NOHOB



* ONIPEACIIATh TPUHAIICKHOCTh HEOPraHWYECKHX BEIIECTB K OJIHOMY M3 HW3YYCHHBIX
KJIACCOB/TPYIIIT: METAJIIBI U HEMETAJIIbI, OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYITBI BEIIECTB 10 MX HA3BAHUSIM;

. OHpel[eJISITB BaJICHTHOCTB U CTCIICHb OKHMCJICHUA 3JICMCHTOB B BCIIICCTBAX,

* COCTaBIISATh (HOPMYJIBI HEOPTaHUYECKUX COCTUHEHUN 110 BAJICHTHOCTSAM W CTEIEHSIM
OKHCJICHUS JIEMEHTOB, a TAK)KE 3apsilaM MOHOB, YKa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHMUI U COJICH;

. OGBHCHHTB SaKOHOMepHOCTI/I NU3MCHCHUS (bHSH‘-ICCKI/IX U XUMHUYCCKUX CBOI>’ICTB HpOCTBIX
BEIIECTB (METAJUIOB M HEMETAJIOB) M WX BBICIIUX OKCHUIOB, OOpa30BaHHBIX 3JEMEHTaMU
BTOPOT'O U TPETHETO MEPHOJIOB;

¢® Ha3bIBATh O6HII/IC XUMHUYCCKUEC CBOfICTBa, xapaKTepHme JJIA rpynn OKCHIOB: KHCJIIOTHBIX,
OCHOBHEBIX;

* Ha3bIBaTh OOIIME XHMHYECKHUE CBOKMCTBA, XapaKTEpHBIC I KaXKIOTO M3 KIACCOB
HEOPraHWYECKHUX BEIIECTB: KUCIIOT, OCHOBAHMH, COJICH;

* IPUBOJUTH  INPUMEpPbl  pPEAKUMH,  IOATBEPKIAOIIMX  XHMHYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHMI U COJIEH;

* ONIPEACIIATh BEIICCTBO-OKUCIIMTEb W BEIIECTBO-BOCCTAHOBUTEIb B OKHCIHUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUSX;

* COCTaBIIATh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIA OallaHC (IS M3YyYEHHBIX PEaKIIHil) Mo
HpeI[J'IO)KeHHBIM cxeMam pCaKHHﬁ;

® HpOBOI[I/ITI) Ha60paTOpHI>I€ OIIBITHI, nonTBepxcha}onme XUMHUYCCKUEC CBOﬁCTBa OCHOBHBIX

KJIaCCOB HCOPIraHNMYCCKUX BCUICCTB.

OO0y4aromuiics MOJTy4UT BO3MOKHOCTb HAYYHThCH:
* IpaMOTHO 0O0OpalaThcs ¢ BelECTBAMU B IIOBCEHEBHOM KHU3HH,

* 0OCO3HaBaTh HEOOXOIMMOCTH COOJIIOICHHSI TIPABUJI SKOJIOTUYECKH O€30MacHOTO MOBEICHHUS
B OKpY’KarolIel MPUPOJTHON Cpelie;

* IOHUMaTh CMBICI U HEOOXOIUMOCTb COOJNIIOJICHUSI TPEANUCAHUHN, TPEITaracMbiXx B
WHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U JIp.;

®* UCIIOJIB30BAaTh HpI/IO6peTéHHI)Ie KJIFOUYCBBIC KOMIICTCHTHOCTHU l'[pI/I BBITTIOJITHCHUU
HCCIICIOBATEIILCKUX MPOCKTOB 10 M3YYCHHIO CBOWMCTB, CIIOCOOOB IMOJIYUCHHUS M PACIO3HABAHUS
BEILIECTB;

* pa3BUBaTh KOMMYHHKATHUBHYI) KOMIIETEHTHOCTh, WCIONB3yS CpEACTBA YCTHOH W
NUCbMEHHOW KOMMYHHMKAlMu TpU paboTe ¢ TeKkcTaMu Yy4yeOHHMKa U JONOJHUTENIbHOMN
JUTEPATYPOM, CIPABOYHBIMHU TAOJMIIAMH, MPOSIBISITh TOTOBHOCTh K YBAXCHUIO WHOW TOYKH

3peHHst IpHu 00CYXKIEHUH PE3yIbTATOB BHIIOIHEHHOM PaboTHI,



* OOBEKTUBHO OLIEHUMBaThb MH(OpMaIMIO O BeEHIeCTBaX M XUMHYECKHX Ipoleccax,
KPUTUYECKH OTHOCHUTBHCSI K IICEBJIOHAYYHOW HMH(POpPMALUHU, HET0OPOCOBECTHON peKiIaMe,
Kacarolleics UCI0Ib30BaHUs Pa3IMYHbIX BELLIECTB.

* 0CO3HaBaTh 3HAYEHNUE TEOPETUUECKUX 3HAHUH JUIsl MPAKTUUYECKOM JIEATEIbHOCTH YEI0BEKA;

* ONMCHIBATh U3YYCHHbIE OOBEKTHI KAK CUCTEMbI, IPUMEHSISI IOTUKY CUCTEMHOIO aHaJIN3a;

* IPUMEHATh 3HAaHUA O 3aKOHOMEPHOCTSX IEPUOJUYECKOM CHCTEMBl XHMUUYECKHUX
AJIEMEHTOB /151 OOBSICHEHUSI U IIPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTh TOCPEICTBOM YIIIYOJNEHHs 3HAHUHA 00
VCTOPUH CTAHOBJICHUSI XUMUYECKOW HAyKH, €€ OCHOBHBIX IIOHATHM, IEPUOANYECKOTO 3aKOHA KAK
OJIHOTO M3 B&XKHEUIIMX 3aKOHOB NPUPOJBI, & TAKKE O COBPEMEHHBIX IOCTMIKCHMIX HAyKH U
TEXHUKHU.

* COCTaBJIATh MOJIEKYJIIPHBIE U IOJIHBIE MOHHBIE YPABHEHMSI IO COKpPALIEHHBIM HOHHBIM
YPaBHEHHUSM,;

* IPUBOJIUTH NPUMEPHI PEAKLUM, MOATBEP)KIAIOIIUX CYLIECTBOBAHUE B3aUMOCBSI3H MEKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BELLECTB;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JICHCTBUS Pa3IMYHBIX ()aKTOPOB HA N3MEHEHHUE CKOPOCTH
XUMHUYECKON PEaKINy;

* IPOrHO3UPOBATh pe3yJbTaTbl BO3JACHCTBUSA pa3IUYHBIX (AKTOPOB HA CMELICHUE
XUMHYECKOTO PABHOBECHS.

* IPOTHO3UPOBATh XUMUYECKUE CBOKWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBAaTh  CIOCOOHOCTh  BEUIECTBA  NPOSBIATH  OKUCIUTENbHBIE WM
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIEHEW OKHCIIEHHs DJIEMEHTOB, BXOIALIUX B €r0
COCTaB;

* BBISIBJISITH CYILIECTBOBAaHUE T'€HETUYECKOW B3aMMOCBSI3M MEXKIYy BEIIECTBAMU B pSY:
MIPOCTOE BEUIECTBO — OKCHUJ — FUAPOKCU — COJIb;

* OPraHU30BbIBaTh, IPOBOJUTH YYEHUUECKHE ITPOEKTHI IO UCCIEA0BAHUIO CBOMCTB BELIECTB,

HMCIOMIUX BA’KHOC MPAKTUICCKOC 3HAYCHHC.

1.2. MeranpeaMeTHbIe pe3yJabTaThl

Ilo3HaBaTenbHBIE:
Bripaxkats CMBICH CUTyallud Pa3IMYHBIMU CPEICTBAMH.
Breinensate u GopMyIupyrOT MO3HABATENHHYIO IIEITh.
OcymiecTBIATh MOUCK U BBIJICTICHHE HEOOXOAMMOM HHPOPMAIIUH.
CTpyKTypHUpOBaTh 3HAHUA.

PerynsitTuBHble:
[IpuHMMATH MO3HABATENBHYIO LEIb.
CocTaBIaTh IUIAH U HOCIIEA0BATEILHOCTD IEHCTBUM.



e (Cnuyatb CBOM cIOCOO AEHCTBHIM C 3TAJIOHOM.

e BHOCUTH KOPPEKTHBBI U JIOTIOJIHEHUS B CIIOCOO0 CBOMX JCHCTBHI B CIy4ae pacXOKICHHS
JTAJIOHA, PEAIBHOIO JEUCTBUU U €r0 IPOAYKTA.

e OueHuBaTh NJOCTUTHYTHIN PE3yJIbTAT.

KoMMyHUKATHBHBIE!
e VYMeTh chaymaTh U CAbIIIATh IPYT Ipyra.
e (C gocTaTOYHOW MOJHOTON M TOYHOCTHIO BBICKA3bIBATH CBOM MBICIH B COOTBETCTBHH C
3a/1a4aMU U YCIIOBUSIMU KOMMYHUKAIIMH.
e Bcerynare B [ualior, y4acTBOBaTh B KOJUIEKTUBHOM 00CYKJIEHUU TPOOIIEM.
e [loHnMaTh BO3MOXKHOCTh PA3IMYHBIX TOUEK 3PEHUS, HE COBIAAAIOIINX C COOCTBEHHOM.

1.3. JIM4HOCTHBIE pe3yJabTaThl
VYyamuiics 10JI2KeH:
3HaAmMb U NOHUMAMb: OCHOBHBIE HCTOPUYECKUE COOBITHS, CBA3AHHBIE C PAa3BUTHEM XUMHH U
o0111ecTBa; AOCTHXKEHHsI B 00JIaCTH XMMUHU U KYJIbTYpHbIE TPAAULUU (B YaCTHOCTH, HAyUHBIE
TpPaJuLMM) CBOEH CTpaHbl; OOIIEMHUPOBBIE JOCTHXEHHS B O0JACTM XHWMHUH; OCHOBHBIE
NPUHLMIIBI WU TpaBUja OTHOUIEHMS K HPHUPOJE; OCHOBBI 370pOBOro o0pa3a XKU3HU H
3JI0pPOBbECOCPETAFOIINX TEXHOJIOTUH;
IIpaBWa TOBEJEHUS B YPE3BBIYAMHBIX CUTYallUsAX, CBA3AHHBIX C BO3JECHCTBHEM Pa3INYHbIX
BEIIECTB; OCHOBHBIE IIPaBa U 0053aHHOCTH T'PaKAaHKHA (B TOM YHUCIIE y4alllerocs), CBsI3aHHbIE
C JINYHOCTHBIM, TPO(ECCUOHATIBHBIM U )KM3HEHHBIM CaMOONPE/IEIICHUEM;
COLIMAJIbHYIO 3HAUUMOCTb U COJIepKaHue Mpodeccuil, CBSI3aHHBIX C XUMUEH;
UCHRbIMbBIEAMDb. UYBCTBO FOPAOCTH 32 POCCUMCKYI0 XUMUYECKYIO HAYKY U YBaXXEHUE K UCTOPUU
€e pa3BUTHUS; YBAXEHHWE U NPUHATHE IOCTH)KEHUH XUMHUHM B MHpeE; JII0OOOBb K IPHUPO/IE;
YBaXXEHHE K OKPYXAIOUIUM (y4alIUMCsl, YUUTEISIM, POJIUTENSIM U Ap.) — YMETh CIyIlIaTh U
CIIBIIIATh TNapTHEpa, MPHU3HABaTh MPaBO Ka)XJ0ro Ha COOCTBEHHOE MHEHHE, NPUHUMATh
pEeLICHHUs C y4E€TOM MO3ULUN BCEX YYACTHUKOB; YyBCTBO IIPEKPACHOIO M ICTETUYECKUX YYBCTB
Ha OCHOBE 3HAaKOMCTBA C MHPOM BEIIECTB M MX NPEBPALICHUN; CaMOYBAXKEHUE H
AMOILIMOHAIBHO-TIOJIOKUTENIHOE OTHOILIEHHUE K ce0e;
npuznaeamsp: 1EHHOCTb 370pOBbS (CBOErO W  JPYrux Jojeil); HeoOXOAWMOCTb
CaMOBBIPAKEHUS, CAMOPEATIN3ALIUN, COLUATIBHOIO IPU3HAHMS;
0CO3Ha6amyp: TOTOBHOCTH (MM HETOTOBHOCTBH) K CAMOCTOSITENIHBIM IOCTYIIKaM U JAEUCTBUAM,
OTBETCTBEHHOCTh 3a UX PE3YyJIbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BbIpa)xaTb U
OTCTaMBaTh CBOIO MO3HMIMIO U KPUTUIHO OTHOCUTHCSI K CBOUM ITOCTYIIKaM;
nPOAGAAMY: HKOIOTUUYECKOE CO3HAHHE; T00POKETaTeTbHOCTh, T0BEpUE U BHUMATEIBHOCTh K
JIOASIM, TOTOBHOCTh K COTPYJHHUYECTBY M JpykOe, OKa3aHMIO MOMOIIM TeM, KTO B HeH
HY)XJaeTcs; O0OOOIEHHbIM, yCTONYMBBIH M H30MpaTEeNbHBbIM MO3HABATENIbHBIN HMHTEpEC,

MHULUATHUBY U  JIIOOO3HAaTENbHOCTh B  M3YYEHHMM MHpa BEIIECTB U  PEaKIHii;



LEJIEYCTPEMIICHHOCTh M HACTOMYMBOCTh B JTOCTHXKEHMM L€J€H, TOTOBHOCTh K IPEOAOJICHUIO
TpyIHOCTEHN; YOSKIEHHOCTh B BO3MOKHOCTH MO3HAHMSI TPUPO/IbI, HEOOXOJUMOCTH Pa3yMHOTO
HCIOJIb30BAaHUs JOCTMKEHUM HAYKU U TEXHOJIOTHM JUIsl pa3BUTHS OOILECTBA;

yMemb: YCTAHABIMBATh CBS3b MEXAY LEJIbI0 M3YyYEHUS XMMUHM M TEM, JJIs 4YEro OHa
ocylIecTBisieTcsl (MOTUBAMHU); BBIIOJIHATH KOPPUTHUPYIOUIYIO CAMOOIICHKY, 3aKIIIOYAIOUIYIOCs B
KOHTpOJE 3a MPOLECCOM H3Y4YeHHs] XMMHU U BHECEHHH HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOLIMX  JTamaM M  CHOco0aM  HW3YYeHHs Kypca  XHMHUH;  BBIIOJHSTH
PETPOCIEKTUBHYIO CAMOOLIEHKY, 3aKJIF0YAIOIIYIOCS B OLIEHKE IIPOLiecca U pe3yibTaTa U3y4eHHUs]
Kypca XMMHHU OCHOBHOM UIKOJbI, IOJBEJACHUM HMTONOB HAa OCHOBE COOTHECEHMS LENel U
pe3yibTaTOB;

CTPOUTH JKHW3HEHHBIE W TPO(PECCHOHANBHBIC IUIAHBI C YYE€TOM KOHKPETHBIX COLMAIBHO-
HUCTOPUYECKHUX, IOJUTUYECKMX U OSKOHOMMUYECKHUX YCJIOBMH; OCO3HaBaTh COOCTBEHHBIE
LIEHHOCTU U COOTBETCTBUE UX NPUHMUMAEMbIM B KMU3HU PELICHUSIM; BECTH JUAJIOr Ha OCHOBE
PaBHOIIPaBHBIX OTHOIICHHM M B3aUMHOIO YBa)XXCHMS; BBLICIATh HPABCTBEHHBIM aCIEKT
MIOBE/ICHUS U COOTHOCUTHb IOCTYNKHM (CBOM M APYTUX JIIOJEH) U COOBITUS C NPUHATHIMU
STUYECKMMM HOPMAaMHU; B MpEZAeaX CBOMX BO3MOYKHOCTEW MPOTHUBOAECHCTBOBATH ACUCTBUSIM U
BIUSHUSAM, MPEICTABISIONIMM yrpo3y JKU3HU, 3J0POBbI0 U OE30MacHOCTH JIMYHOCTH H

oOuiecTBa.

2. Conep:xanue yueOHOro npeaMera, Kypca
Pa3nea 1. Beenenne. O0mas XapakTeprucTHKAa XHMHUYECKUX 3JIEMEHTOB H XHMHYECKUX

peakuuii. Ilepuoanyecknii 3akoH u Ilepuoanyeckasi cucrema
xumuuecknx diemenToB JI. U. MennesieeBa (14 41.)
XapakTepucTHKa JJIEMEHTAa II0 €ro NOJIOKEeHHI0 B llepuoamyeckoil cUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KMCIIOT, OCHOBAHUI U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOUMALMM W OKHUCJIEHUS-BOCCTAHOBIEHHS. [loHATHE O MNEpexOoIHbIX
anemMeHTax. AMboTepHOCTh. ['eHeTHYEeCKUI s IepexoHOTO neMeHTa. [leproaudeckuii 3aKoH
u llepmogmueckas cucrema xumuueckux odneMeHToB [[. M. MenneneeBa. Xumunueckas
OpraHu3alus )KUBOM M HEKUBOM MPUPOJbI. XUMUYECKUN COCTAB SIAPA, MAHTUU U 3EMHOM KOPBI.
XUMHYECKUE DJIEMEHThl B KJIETKaX JKHUBBIX OPraHU3MOB. Makpo- W MHUKPOIJIEMEHTHI.
O06o0menne CBeIeHNH 0 XUMHUYECKHX peaknusax. Kmaccupukamus XUMHUYECKUX PEeaKIuil 1Mo
pa3IMYHBIM TPU3HAKAM: «UUCIO M COCTaB pEAarupymoIIux H 0O0pa3yroIIuXcs BeIIECTBY,
«rermnoBod  dpdexT», «HampaBlIEeHUE», «U3MEHEHHE CTEleHEH OKHUCICHHS JJIEMEHTOB,
00pa3yromux pearupyromue BemecTBay, «paza», «Mcroibp30BaHUE KaTaim3aTopay. [loHsTHE O

CKOPOCTH XUMHUYECKOW peakiuu. PakTopbl, BIUAIONIME HA CKOPOCTh XMMHYECKUX PpPEaKLIUH.



Karanuzatopsl u karanus. UHrHOUTOphl. AHTHOKCHAAHTHI. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peakuu. MeTo 3JIeKTpOHHOTO OaaHca.
JdemMoHCTpanmu.
Paznuunbie ¢opmer Tabmunsr J[. M. MenneneeBa. Mogenu aromMoB 3ieMeHTOB 1—3-T0
nepuoioB. Mozienb CTpOEHUs 3eMHOro Imapa (MmomepeyHblil pa3pes). 3aBUCHMOCTh CKOPOCTH
XMMHYECKOM pEaKUMH OT TMPHUPOAbl PEArupyrolmux BelECTB. 3aBUCUMOCTb CKOPOCTH
XMMUYECKOM peakIMd OT KOHIIGHTPALUU PEArupyrolluX BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM PEaKUUyd OT IUIOMIAJAM COINPUKOCHOBEHHUS PEarupyrolIuX BeIIECTB («KUIISIIHAMA
CJIO»). 3aBUCUMOCTh CKOPOCTH XHUMHYECKOH pEakluH OT TEeMIEpaTypbl pearupyrommux
BelecTB. ['OMOTEHHBIH M TE€TEpOreHHbIA  KaTanu3bl. DOEpMEHTATUBHBIA  KaTalu3.
WNurunbupoBanue.

Paznen 2. Meramn (14 4.)
[Tonoxxenue metamnoB B Ilepuoandeckoit cucreme xumuyeckux sneMeHToB [[. . Menaeneena.
Merammueckas KpUCTAJUTMYECKas pelieTka M MeTaulMdeckas XuMu4eckas cBs3b. OOmue
¢uznueckue cpoiictBa mMetayuioB. CiuiaBbl, UX CBOICTBa M 3HaueHHE. XHMMUYECKUE CBOMCTBA
METaJUIOB KaK BOCCTAHOBHTEIICH, a TAK)KE B CBETE UX IMOJIOKEHHUS B DJIEKTPOXUMHUUYECKOM PSITY
HanpspDKeHuH MetauioB. Koppo3us MeTaiioB U crmocoObl 00pbObI ¢ Hell. MeTauibl B IPUpPO/IE.
OO61mue crocoObl UX MOTYyYEHHUS.
OO0mas XapaKkTepUCTHKA HIEJOYHBIX MeTa/LI0B. Mertamibl B npupoje. Obiue crnocodbl ux
nonydeHusi. Ctpoenue atomoB. lllenoynsie MeTamnsl — TpoOCThie BemiecTBa. BakHelue
COCIMHEHUS WICTIOYHBIX METANIOB — OKCH[bI, TUAPOKCHABI U COJU (XJIOpUJbI, KapOOHATHI,
cynb(haTel, HUTpaThl), MX CBOWCTBA W MPUMEHEHHE B HApOAHOM Xxo3siicTBe. KamnwmiiHbie
yI100peHusl.
O01mas xapakTepucTHKA 3JIeMeHTOB IJ1aBpHoi nmoArpynns! Il rpynnei.
Crpoenue aromoB. lllenoyHo3emenbHbie MeTaIBl — TPOCTHIE BellecTBa. BakHeliue
COCMHEHUS IIETOYHO3EMENbHBIX METAUIOB — OKCHJbI, THIPOKCHABI W COJH (XJIOPUIBL,
KapOOHAThl, HUTpaTHl, cylnbdaThl, ¢ocharel), MX CBOWCTBA M NPUMEHEHHE B HAPOJHOM
XO3sICTBE.
AJIIOMUHHHA.
CrtpoeHue atoma, (pu3mveckre W XHUMHUYECKHE CBONCTBA MpOCTOro BemiecTBa. CoeqMHEHHS
ATIOMUHUS — OKCHJl U TUAPOKCHUM, MX aM(OTepHbIi XapakTep. BaxHeime conu amoMUHUS.
[IpuMmeHeHre aTFOMUHMS U €70 COCTMHEHU.
Keneso.
CrtpoeHnue atoMa, (U3MYECKHE U XMMHUYECKHE CBOICTBA MPOCTOrO BellecTBa. [ eHeTHueckue

pAnbI Fe'? nFe®.



Baxnerimme conu xene3a. 3HaUYCHHE JKelie3a U €ro COCIMHEHUHN ISl MPUPOJBI U HAPOIHOTO
XO0341CTBa.

JleMOHCTpaL M.

OOpa3upl LIENOYHBIX M IIEJTOYHO3EMENbHBIX MeTauioB. OOpasusl ciiiaBoB. B3aumoneiicteue
HATpusl, JUTHS W Kalbliusid ¢ BOJOW. B3ammopeicTBue HaTpust M MarHusi C KHUCIOPOJOM.

B3aumopeiicTBue MetamioB ¢ HeMetauiamu. [lomydenne ruapokcuaos xenesa (11) u (111).

Paznen 3. [lpakTukym. CBoiicTBa MeTaJJIOB M MX cOeIMHeHHi (2 4.)
[Tpaktrueckast Ne 1. «Ocy1iecTBieHUE LETIOYKU XUMUYECKUX TTPEBPAILICHUI».

[Tpaktrueckas Ne 2. «[lonyueHre u CBOWCTBA COSAMHEHUN METAIIIOBY.

Pa3nen 4. Hemerannsi (25 4.)
OO0mass xapakTepuCTUKa HEMETAJIOB: MoJiokeHue B Ilepuoamueckoil cuctemMe XMMHUYECKUX
snementoB [I. M. MenzeneeBa, CTpoeHUE aTOMOB, 3JEKTPOOTpUIaTeNbHOCTh (D0) Kak Mepa
«HeMeTaTmyHOCTHY, psig 0. Kpucramimueckoe CTpOCHHE HEMETAIIOB — MPOCTHIX BEIIECTB.
Annorponusi. dusmyeckue cBoicTBa HeMeTauioB. OTHOCUTENBHOCTh TMOHSATHUH «METaUI» U
«HEMETaI».
Bonmopon. Ilonoxenne Bogopona B Ilepmoguueckoit cucreme xumuueckux 3nemMeHToB JI. .
MenneneeBa. CtpoeHue aroMa U MoJieKyJbl. @U3MUECKHE U XMMHUUYECKHE CBOMCTBA BOJIOPOJA,
€ro MoJIy4YeHUEe U MPUMEHEHHUE.
Bona.
Crpoenue Monekyinbl. Bogopoanas xumudeckas cBsizb. Ou3nueckue cBOMCTBA BOAbL. AHOMAIUU
cBOicTB BOAbL. ['mapodunbHbie u ruApOoPOOHBIE BellecTBA. XHUMHUYECKHE CBOMCTBA BOJIBI
Kpyrosopor Boasl B mnpupone. Bopoounctka. Aspauust Bojbl. bbiTOBbIE  (QUIBTPBHL
MunepanbHble BOAbI. JJUCTHIUIMPOBaHHAS BOJIA, €€ MOJYYEHUE U IPUMEHEHHUE.
O01mas XxapaKTepuCcTHKA IaJ0reHoB.
Crpoenue atomoB. [IpocThie BelllecTBa U OCHOBHBIE COEITUHEHUSI TaJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xmaope, 6pome, ¢prope u ose. [I[puMeHeHne raJoreHoB U X COCTUHEHHUN B
HapOAHOM X03sicTBe. COeTMHEHNS TaJIOT€HOB.
Kucaopon.
Crpoenue aroma. @u3znyeckue ¥ XUMHYECKUE CBOMCTBA Kucioponaa. KpyroBopor kuciopoaa B
npupoge. OTKpeITHE KUCIOPO/Ia.

Cepa.



Crtpoenue aToma, aJlJIOTPONHS, CBONCTBA U TPUMEHEHHE pomoOuueckoit cepbl. Okcubl cepol (1V)
u (VI), ux nomydenue, cBoOicTBa u nmpuMeHenne. CepHasi KUCIIOTa U €€ COJIM, UX TPUMEHEHHE B
HapOAHOM X03s1cTBE. [I[pON3BOACTBO CEPHOM KHUCIIOTBHI.

A3or.

CrpoeHue aToMa U MOJIEKYJbl, CBOMCTBAa IIPOCTOrO BelIECTBA. AMMMAaK, CTPOECHHUE, CBOMCTBA,
nosydeHue u npumeHenue. Conu aMMoHMS, UX cBoiicTBa M npuMmeHeHue. Okcunbl azota (I1) u
(V).

A30THas KHMCII0Ta, €€ CBOMCTBa U puMeHeHue. Hutparsl 1 HUTPUTHL, TpoOJIeMa UX COAEpKaHUS
B CEJIbCKOXO035IICTBEHHON NPOAYKIIMH. A30THBIE YI00pEHUS.

Dochop.

Crpoenne aroma, auIOTPONHsA, CBOWCTBA Oenoro M kpacHoro ¢(ocdopa, UX NpUMEHEHHE.
OcHoBuble coexauHeHus: okcua ¢ocdopa (V) um oprodochopras kuciora, ¢ocdarsl.
®ochopubie y1oOpeHus.

Yraepon.

CrtpoeHue aroma, aJlJIOTponHsl, CBoWcTBa MoauuKanuuid, npumenenue. Oxcuasl yraepoaa (1) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaTbl: KaJIbLIUT, COAQ, MOTAIl, X 3HAYEHHUE B IIPUPOE
Y JKU3HU YeJI0BeKa.

Kpemunii.

CrpoeHne aroma, KpUCTAITIMYECKUM KPEMHHI, €ro CBOWCTBAa M NMpUMeHeHHe. OKcuJ KpeMHuUs
(IV), ero npupoansie pasHOBUIHOCTU. CHUITUKAThl. 3HAUYEHUE COEAVMHEHUN KPEMHUS B KUBOU U
HexuBoM npupoze. [IoHaTHe 0 CHIIMKAaTHON MPOMBIIIJIEHHOCTH.

JleMoHCTpALUK.

OOpa3ipl rajJoreHoB — TPOCTHIX BeIIeCTB. B3anMojeiicTBue TrajloreéHOB € HaTpHUeM, C
anoMuHueM. BoiTecHeHHMe xJ10poM Opoma WM MOJAA U3 pacTBOPOB MX cojeil. Bzaumoneiicteue
Cepbl ¢ METAJIJIaMH, BOJIOPOAOM U KHCIIOpoaAoM. B3aumoaeiicTBie KOHIIEHTPUPOBAHHOM a30THOMN
KHCIIOTHI ¢ Menplo. Ilornonienne yriem pacTBOPEHHBIX BELIECTB MM ra3zoB. BoccTaHoBieHue
Menu u3 ee okcua yrieM. OOpasibl IPUPOIHBIX COeMHEHHH XJtopa, cepbl, hocdopa, yriepoaa,
kpeMHus. O0pa3iibl BaXKHEUIINX JJI HAPOJIHOTO X03siiCTBa Cyab(}haToB, HUTPATOB, KAPOOHATOB,

docdaron. OOpa3Iel cTEKIA, KEPAMHUKH, IIEMEHTA.

Paznen 5. lIpakTukym. CBoiicTBa coelMHEeHHIT HeMeTALIOB (2 4.)
[IpakTtuueckass pabora No 3. «Pemenue skcrepuMeHTaIbHBIX 3amad mo Teme «lloarpymma
raJIOr€HOB.

[TpakTueckass pabota Ne 4. «PemeHue sKCnepUMEHTalIbHBIX 3amad 1o teme «lloarpymma

KHCJIOpOda.



Paznen 6. O60011eHre 3HAHMIA 10 XMMHUH 32 Kypc OCHOBHO# mikoabl (11 1.)
Ilepnonnueckuit 3akoH u lleprnoauueckas cucrema xumudeckux aemeHTos 1. M. Menneneesa.
@u3nyecKkuil CMBICI TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IME€pUuoja U TIPYMIbL.
3aKOHOMEPHOCTH M3MEHEHUsl CBOWCTB JJIEMEHTOB M UX COCJUHEHMM B NEpHOJAX U IPYyNIAX B
CBETE MPEACTABICHUN O CTPOCHUHU aTOMOB JIEMEHTOB.
3HaueHUE MEPUOJNYECKOr0 3aKOHA. BHIbl XUMHYECKMX CBA3€M M THUIBl KPUCTALIIMYECKHUX
pemieTok. B3anMocBs3b CTpoeHUs: U CBOMCTB BemiecTB. Knaccudukanus XMMUYECKHX PEeaKIui
10 PA3JIMYHBIM ITPU3HAKAM (YHCIIO U COCTaB pearupyrolux 1 00pa3yroLIXcsl BEIECTB; HaTHUue
rpaHunbl  pasgena  (as; TemmoBod 3¢ddekT; H3MEHeHHe CTeneHeW OKUCICHUS aTOMOB;
MCIIOJIb30BAaHUE KaTallM3aTopa; HalpapieHUue nporekaHus). CKOPOCTh XUMUUYECKUX PEAKIUA U
daktopel, BiusApomue Ha Hee. OOpaTUMOCTh XMMHYECKHUX PEaKIUil M CIOCOOBI CMEIICHHS
XUMHYECKOIO PABHOBECHS.

ITpocTeie M cioxkHbIE BemiecTBa. MeTamuibl M HeMeTauibl. ['€HeTHUecKHe psAIbl METaa,
HEeMeTalla M IepexogHoro Meramwia. OKcuibl U TUAPOKCUABl (OCHOBAHMS, KHUCIOTHI,
amQoTepHbIe THAPOKCUIBI), con. MX cocTa, kiaccudukanus U 00Iue XUMHIECKIE CBOMCTBA B

CBCTC TCOPUU BHGKTpOHI/ITH‘leCKOﬁ AJuccounuanuu.

3. TemaTuveckoe NJIAHUPOBAHHE ¢ YKA3aHHEM YaCOB,
OTBOJHMBIX HA OCBOEHHE KAKI0il TeMbI

HazBanue paznena Kon-Bo | Konrponsusie | Ilpaktnueckue BIIM

4acoB paboThI paboThI «ITepuonmaec-
kuii 3akoH 1. U.

MenneneeBa —
OCHOBHOI1 3aKOH
XUMHUN

Bsenenune. O0mias 14 2 - 3
XapaKTEPUCTHUKA XUMUYECKUX
3JIEMEHTOB U XMMHUUYECKUX
peakuuii. [lepnonnueckuii 3aKkoH
u [lepuonnueckas cucrema
XUMHUYECKUX dyiemenToB ..

MeHnpeneeBa.

Merannsl. 14 1 - 7
[IpakTukym. CBolicTBa METAJIOB 2 - 2 -
M UX COeTUHCHUI.

Hemeramnsr. 25 1 - 8
[IpakTukym. CBolicTBa 2 - 2 -
COE€IUHEHMI HEMETAIJIOB.

O0001Ienye 3HAHUH 110 XUMHUH 3a 11 1 - 2

KypC OCHOBHOM IIKOJIBI

Hroro 68 u. 5 4. 4 q, 20 4.




4. TemaTu4eckoe IVIAHUPOBAHUE

n/n

ypoka
no

TEME

Ha3Banue Tembl, ypoka

Ko.1-
BO
4acoB

Koa-Bo
NpoBepoy-
HBIX,
KOHTPOJIb
HBIX padoT

Koa-Bo
Jadoparop-
HBIX,
NpaKTH4ec-
KHX pador

Koia-Bo
4acoB
BHYTpHIIpe
JIMETHOI0
MOy st
(30%0)

Pa3znen 1. BBenenue. Oﬁlllaﬂ XaPaAKTCPUCTUKA XUMHYECCKUX 3JIEMECHTOB U XUMHUYIECCKUX peammi/i.

Mepuoauueckuii 3akon u Ilepuoanyeckasi cucrema

xumuuyeckux 31emMenToB /I. U. MenaeneeBa (14 4).

XapakTepucTUKa XUMHUYECKOTO
DJICMCHTA HA OCHOBAaHHMH €ro
nojoxxeHus B [lepuognyeckoi
CHCTEME

. . Menneneena.

14.

CBOMCTBa OKCHIOB, KUCIIOT B CBETE
TEOPHH JICKTPOTUTHICCKOM
JHACCOIMAIN ¥ OKHCIICHUS-
BOCCTaHOBJICHUS.

1 4.

CBoiicTBa OCHOBaHUH U COJIEH B CBETE
TEOPHH JICKTPOTUTHICCKOM
aucconualii U OKUCJICHUA-
BOCCTAaHOBJICHHS.

1 4.

BX01HO0# KOHTPOJIb 3HAHMIA.

1 4.

o

o

AMdoTepHbIe OKCUIBI U THIPOKCHUIBI.

14.

[Tepuonnueckuii

3aKkoH u [lepuoanueckas cucrtema
J1. 1. MeHieneeBa B CBETE Y4EHUS O
CTPOEHHMH aToMa.

1 4.

«Xumuueckas
OpraHu3alys KUBOU U HEKUBOU
TIPUPOIBI.

1 4.

B/m. Buktopuna no reme «XKu3Hb u
JesTenbHOCTH Benukoro /. 1.
Menneneensay.

1 4.

B/m. Ypok-cemunap
«[Tepnognyeckuii 3aKOH — TJTaBHBII
3aKOH XUMHUH.

14.

10.

10.

Knaccudukamms
XUMHUYECKUX PEAKIU MO pa3INUYHbIM
OCHOBAHUIM.

11.

11.

ITonsTHE O CKOpOCTH
XUMHYECKON PEaKIIHH.

1 4.

12.

12.

KaTaJ'II/BaTOpBI U UHI' I/I6I/ITOpBI.

1 4.

13.

13.

B/m. [ToBTOpHUTENBHO-0000TIIAFOTITHIT
YPOK — BUKTOpPHUHA.

1u.

14.

14.

KonTtpouabsnas paéora no pasaeny
«BBenenune. O01mas xapakTepucTHKa

XHUMHUYECKUX 3JIEMCHTOB U




XUMHYECKUX PEAKIIUH.
[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema

XHUMHYECKUX dj1eMeHToB /I, 1.
Menpeneena ».

Paznen 2. Merasasl (

14 ).

15.

B/m. Ilonoxenue
9JIEMEHTOB-METAJVIOB B
IIepnonnueckoii cucreme

J1. 1. MenneneeBa 1 0COOCHHOCTH
CTPOEHHUS UX

aToMoB. Dusnueckue

cBoiicTBa MeTawioB. CIIIAaBEI.

1 4.

16.

N

XUMHYECKHE CBOMCTBA METAIIJIOB.

14.

17.

B/m. Bukropuna «Metaibl B
npupoje. O01mme crmocoos! ux
TIOJTYYCHUS.

1 4.

18.

Pemenne pacueTHsIx 3a1a4 ¢
MIOHATHEM MaccoBasi 10JIsI BBIXOJa
IIPOJTYKTA.

1 4.

19.

B/M. Ypok-cemunap «llonstue o
KOPPO3UHU METAJLIOBY.

14.

20.

B/m. Illenouynbie MeTabl: 00mas
XapaKTEPUCTUKA, UCXOI U3 UX
noaoxenud B [ICXD.

14.

21.

COGI[I/IHCHI/ISI ICI0OYHBIX MECTAJIJIOB.

1 4.

22.

B/m. lllenoyno3eMenbHBIC METAJIIbI:
o0111ast XapaKTEPUCTUKA, UCXOJIS U3 UX
mojoxenus B I[ICXD.

14.

23.

CoenHEeHNS IEJTOYHO3EMETLHBIX
METAJUIOB.

1 4.

24.

10.

B/mM. AntoMuHUN — epexoTHbII
9JIEMEHT, HCXOJIS 13 TTOJIOKEHHS B
IICXD. dusnyeckne U XUMHUYECKHAE
cBoricTBa amtoMuHus. [lonyyenue u
MIPUMEHEHUE ATFOMUHHUS

1 4.

25.

11.

CoenuHeHns aJJIOMUHAST —
OKCH/JI ¥ TUJIPOKCH]I, X aM(pOTEPHBIN
XapaxkTep.

26.

12.

B/m. XKeneso — snement VIII rpynmsr
no6o4Ho# noArpymmel. Puznyeckue u
XMMHUYECKHUE CBOICTBA JKENe3a.
Haxoxnenue B mpupose.

1 4.

217.

13.

[ToBTOpUTENBEHO-00001IIAIONIHIT 110
Teme «MeTab.

1 4.

28.

14.

KonTtpoabHnas pa6ora no reme
«MeTaniabn.

1 4.

Paszgea 3. [IpakTukyMm. CBOMCTBA METAJJIOB M UX COeAUHEHUN (2 4).

29.

IIpakTnueckas Ne 1.

14.

1.




«OCYH_IGCTBJ'IGHI/IG OECIMOYKHU

XUMHUYECKUX MPEBPAIICHUN.

30. 2. IIpakTnueckas Ne 2. «[lonyuenue u 1u.
CBOMCTBA COCTMHEHHI METAJJIOB).

Pa3nen 4. Hemeranasl (25 4).

31. 1. B/m. Ob1as xapakrepucTuka 14
HEMETAJIOB, MCXOJS M3 UX
nonoxkenus B I[ICXD.

32. 2. OO01re XUMHYECKHE CBOICTBA 1u.
HEMETAJIJIOB.

HemeTaisl B ipupo/ie U criocoObl Ux
MOJIYYEHUS.

33. 3. Bogopon. lu

34, 4, Boga. 14

35. 5. Bona B ku3HH 4elloBeKa. 1u

36. 6. B/m. I'"astorensr: o0Omast 1u
XapaKTEPUCTUKA, UCXOJIS U3 MX
nojioxkeHus B IICXD.

37. 7. CoenuHeHns TaJOreHOB 14

38. 8. B/m. Kucnopon, ucxos u3 lu
nonoxkenus B [ICXD.

39. 9. B/m. Cepa, ee puznueckue u lu
XAMHUYECKHE CBOMCTBA, HCXOII U3
noJioxkeHus B IICXD.

40. 10. | CoenuHeHus cepsl. 14.

41. 11. | CepHas KuCJIOTa, KaK JIEKTPOJIUT U 1u.
ee CoJH.

42. 12. CepHas KMCJIOTa, KaK OKUCITUTEIb. 1 4.
[TonydeHnue u mpuMeHEHUE CEPHOI
KHCJIOTBI.

43, 13. B/M. A30T, HCcX0as U3 MIOJIOKEHUS B 1.
I[ICX5.

44, 14. AMmuak. 1 4.

45, 15. Conu aMMOHUS. 1u.

46. 16. Kucnoponnsie coennuenus a3ora. 1 4.

47. 17. | B/m. ®ocdop, ucxoas u3 NOI0KEHUS 1u.
B [ICXD. Coenunenns docdopa.

ITonsatue o pochopHbIX y10OpeHUIX

48. 18. B/m. Yrnepon, ucxomast u3 OJIOKEHUS 1 4.
B IICXD.

49, 19. | Okcunsl yriepoaa. 14.
50. 20. | YrombHas KHCIIOTa U €€ COJIH. 1u4.
JKecTkocTh BOJBI U CIIOCOOBI €€

yCTpaHEHUSI.

51. 21. B/m. Kpemuuii, ucxoas u3 nonoxenust | 1 4.
B IICXD.

52. 22. | CoenqnHEeHUs KpeMHHUSL. 1u4.

53. 23. | CwumkaTHas IPOMBIIUIEHHOCTb. 14.

54. | 24. | IloBropureabHO-0000MIAIONTHIT TTO 1y,




TteMme «HemeTamibly.

55. 25. | KonrpoJabHas padora nmo reme 1u. 1.
«HemeTanabn.
Paznean 5. lIpakTukym. CBoiicTBa coelMHEeHHIT HEMETAJLIOB (2 4).
56. 1. IIpakTuyeckasi padora Ne 3. 1u. 1.
«Pelenne sxciepuMeHTAIbHBIX 33124
o TeMe «[loarpyrmna ragsoreHoB.
S7. 2. IIpakTnueckas padora Ne 4. 14 1.
«Pelenne skciepuMeHTAIbHBIX 33124
o teme «[loarpymnma kuciaopoar.
Pa3nen 6. O6001meHne 3HAHUI 110 XMMHUH 32 KyPC OCHOBHO#M mIK0JbI (11 1).
58. 1. B/m. Tlepuoanueckuii 3aK0H U 1u. 1.
[Tepuoanueckas cucrema
J1. 1. Menneneesa B CBETE TEOPUU
CTPOCHHS aToMa.
59. 2. B/m. 3akoHOMepHOCTH 1u. 1.
W3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COCIIMHEHHH B IEPUOJIaX U TPYIIIAX B
CBETE MPEACTABICHUN O CTPOCHUH
aTOMOB 3JIEMEHTOB. 3HAUYCHHE
Ileproanueckoro 3akoHa.
60. 3. Buasl XUMHUUECKUX CBSI3E€H U THIIBI 1y
KPUCTAITMYECKHUX PELIETOK.
B3anmoCBs3b CTPOEHHS U CBOWCTB
BEIIECTB.
61. 4, Knaccudukanms 1 4.
XUMHUYECKHUX PEaKIUH MO pa3IndHbIM
MIPU3HAKAM.
62. 5. CKOpOCTh XMMHUYECKHUX PEAKIIUMN. 1.
63. 6. Knaccudpukanus 1u.
HEOPraHMYECKUX BEIIECTB.
64. 7. CBoiicTBa HEOPraHUYECKUX BEUIECTB. 1 4.
65. 8. ['eneTndeckue psiapl MeTaIa, 1u.
HEMeTallJla ¥ TIePEeXOTHOT0 MeTaslia.
66. 9. HroroBasi KOHTpoJIbHasi padoTa. 1. 1.
67. 10. | [HoBTOpHUTENHEHO-0000IIAOIINN YPOK. 1u4.
68. 11. | TpeHuHr-TecTHpOBaHME IO BapuaHTaMm | 1 4.
I'MA npouuibIx JIET U JEMOBEPCUMU.
Hroro: 68 u. S54. 44, 20 4.







