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HOACHUTEJIBHAS 3AIINCKA

PabGouas nporpamma oOHOBJIeHa U pa3paboTaHa B COOTBETCTBUU C (enepanbHON paboueld mporpamMmor no xumuu. IIporpamma
nevcrBuTenbHa 1 9 kiacca B 2023-2024 yueGHOM TOTY.
PabGouas mporpaMma cocTaBiieHa Ha OCHOBE MPUMEPHOW MpPOrpaMMbl MO XMMHUM JJIi OCHOBHOM IIKOJBI MO XMMHHM TOJ pelakuuen

O.C.I'abpuensu (6a3oBbii ypoBeHb) M.: «IIpocsemienuey, 2017 r.

MECTOYYEBHOI'O IPEIMETA «bBUOJIOT'US1» B YYHEBHOM IIVIAHE

B cootBerctBUu ¢ ®T'OC OO0 Xxumus sBisieTcss 00s13aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHUsl.
[IpenmertHast o6macth «EcTecTBEHHO — Hay4YHBIE IPEAMETHD) YU4eOHOTO MIaHa 00Pa30BaTENbHOTO YUPEKACHHS BKIIOYAET yUeOHBIH
npeamet «Xumus». B 9 kimacce B 00s3aTenbHON YacTH y4eOHOTO IJI1aHa MPEeyCMOTPEHO 2 Yaca B HEACNIO Ha U3yUYeHUE XUMUH.
ABTOpCKasi TIporpaMmMa paccunTana Ha 68 ydeOHBIX 9acoB (2 yaca B HEJICII0), B TOM YHCJIe Ha KOHTPOJIbHBIC padOoTHI- 4 Haca,
npakTudeckrue paboTel —6 4acoB, pe3epB — 2 Jaca.

Y4eOHO0-MeTOANYEeCKUIT KOMILJIEKT:

Astopckoit mporpammel O.C. IMabpuensna (I'abpuensu O.C. nmporpamma kypca xumuu Juist 8-11 kiaccoB 001eo0pa3zoBaTEIbHBIX

yapexaeanit M: JIpoga,2017r).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA



JINMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YNIBTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOINEro 0Opa3oBaHHUS JOCTHTAIOTCSA B XOJ¢ OOy4YCHHS XUMHH B CIMHCTBE
yu4eOHOW W BOCHHMTATCIBHOW JCATCIBHOCTH B COOTBETCTBUM C TPATUIMOHHBIMU POCCHHCKUMH COIMOKYJIbTYPHBIMH H JyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMHA B OOIIECTBE MPaBHJIAMH U HOPMaMH TOBEICHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHMS,
CaMOPAa3BHUTHS M COIMATM3AIMU 00YYArOIIUXCS.

JIMYHOCTHBIC PE3YNIbTAThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOJACTBOBATHCSA CHCTEMON MO3MTHBHBIX IEHHOCTHBIX OPHUEHTAIUI U
pacIIipeHne OIbITa IeATEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

[ICHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HACJICJHI0, TOHUMAHUS 3HAYCHUS XUMHUYECKOH
HAyK{ B )KM3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHOW MHGOpPMAIMEH O MEePEIOBBIX JOCTHKEHUSIX U OTKPBITUAX
MHPOBOH M OTEYCCTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U O0IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPE/ICTAaBICHUS O COIMAJIBHBIX HOPMAaX M MPaBUIIAX MEKIMYHOCTHBIX OTHOIICHUI B KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETCHTHOCTH B
OOIIIECTBEHHO TIOJIC3HOW, Y4eOHO-HCCIICNOBATEIECKONH, TBOPUYECKOM W APYrUX BHUAAX JEATCIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOi
COBMECTHOM JICATSIIFHOCTH IPHU BBIMIOJIHCHUN yYEOHBIX, IMO3HABATEIBHBIX 3a/1a4, BBITOJHEHUH XUMHUYCCKUX SKCIICPUMEHTOB, CO3JIaHHUU
y4eOHBIX TMPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO M B3aWMOIIOMOINM B IMPOIECCE 3TOW Y4eOHOW JEeATEIBHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TMOBEJACHHE W TOCTYIKH CBOMX TOBApPHUIICH C MMO3UIMU HPABCTBEHHBIX W TPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:



MHPOBO33PEHYECKHE MPEACTABICHHS O BEIIECTBE U XUMHUYECKOW PEakIii, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIFOIIME OCHOBY JIJISl MIOHMMAHHS CYIIHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS
MIPHUPO/IbI, B3AUMOCBSI3SIX YCJIOBEKA C IPUPOIHOM CPeOi, O POJIM XMMHH B MMO3HAHUHU THX 3aKOHOMEPHOCTEH;

Mo3HaBaTeIbHbIC MOTHBBI, HAIlPABJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHUN 10 XUMHUH, HEOOXOJHMMBIC i OOBACHCHHUS HAOIIOAaCMBIX
MPOIIECCOB U SABJICHHUH, MO3HABATEILHON, HH(POPMAITMOHHON ¥ YUTATEIbCKON KYJIBTYpPbI, B TOM YHCJIC HABBIKOB CAMOCTOSATEIIBHON pabOTHI ¢
y4eOHBIMHU TEKCTAMHM, CIIPABOYHOMN JIMTEPATYPOH, JOCTYIHBIMH TEXHHUESCKUMHU CPEACTBAMU HH(POPMAIIHOHHBIX TEXHOJIOTHA;

HHTEpeC K OOYYCHHIO W IMO3HAHHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K C€aMOOOpPa30BaHMIO, TMPOCKTHOW H
MCCIIEJI0BATEIbCKOM JEATSIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABIIEHHOCTH U YPOBHS OOYUYCHHUS B 1ajbHEHIIIEM;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IICHHOCTH JXU3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 »XKWU3HU, OCO3HAHHE
TIOCJICICTBUI W HETPUSTUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KypeHUs ), HEOOXOTUMOCTH COOIOACHUS PaBHUII
0€30IacCHOCTH MPHU OOPAIIECHUH C XUMHUYCCKUMH BEIIECTBAMH B OBITY M peallbHOM KU3HHU;

5) Tpy/10BOro BOCIIUTAHUS

WHTEpEC K MPAKTHUECKOMY U3YUCHHUIO TPOQECcCuil U TpyJa pa3IMyHOro Poja, YBOKEHUE K TPYAY U pe3yabTaTaM TPYAOBOH JACATEIHLHOCTH,
B TOM YHUCJIC Ha OCHOBE NMPUMCHCHHS MPEIMETHBIX 3HAHHIA 110 XMMHHU, OCO3HAHHBIN BBIOOp WHAMBHIYAIBHON TPACKTOPHUU IPOIOJDKCHIS
0o0pa30oBaHUsA C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHMHH, OOINECTBECHHBIX HHTEPECOB M IOTPEOHOCTEH, yCIENIHON
po(heCCUOHATBLHON JEATSIIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHIA, TOTOBHOCTh aJIalITUPOBATHCS B MPO(ECCHOHATILHOM CpeJIe;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

9KOJIOTUIECKHU IIeJIeCO00pa3HOe OTHOIICHWE K MPHUPOJC KaK HCTOYHHWKY JKM3HHM Ha 3emile, OCHOBE €€ CYIICCTBOBAaHWS, IOHHMAaHUC

LIEHHOCTU 3JI0pOBOro M 0Oe30omacHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY M IMCUXUYECKOMY



3I0POBBIO, OCO3HAHWE ILIEHHOCTH COOJIIOJCHUSI MpaBwil O€30MacHOTO IMOBEACHUS MPU padOTe C BEIIECTBAMHU, a TAaKKE B CHUTYaIMsX,
YIPOKAOIINUX 30POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTU TPUMEHSITh 3HAHUS, MOJydaeMble NMPU HM3YYCHUM XUMHUH, JJIA PEIIeHUs 3a7ad, CBSI3aHHBIX C OKPYXKAaIOIIEH MpUpOTHOMN
CpEIOii, JIsl TIOBBIIEHUSI YPOBHS AKOJOTMYECKON KYJIBTYPbI, OCO3HAHUS TVIO0ATBLHOTO XapakTepa IKOJOTHYECKUX MPOoOJieM U MyTed uxX
pElLICHUs] TMOCPEICTBOM METOJOB XHMHUH, DSKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS pPYKOBOJACTBOBATHCS UM B IIO3HABATEIIHLHOM,
KOMMYHUKATUBHOW U COI[MATIbHOM MIPaKTHKE.

METAIIPEMETHBIE PE3YJIBTATHI

B cocrtaBe meranpeaMeTHBIX Pe3yJIbTAaTOB BBIACISIOT 3HAYMMBIC Il (POPMHUPOBAHUS MHUPOBO33PCHHS OOIEHAYYHBIE TOHITHUS (3aKOH,
TEOpHsi, MPUHIIMI, TUIOTE3a, (DAKT, CUCTeMa, MPOIECC, AKCIEPUMEHT MU APYroe.), KOTOpPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX IpPEeJMETaX M TMO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX IPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IIETOCTHOW HAy4YHOU KapTHHE
MHpa, W YHHBEpCaJbHbIE YyueOHble JeHCTBUs (IMO3HABATENIbHbIC, KOMMYHUKATHUBHBIE, PETYJISATHBHBIC), KOTOpPhIE OOECIICUUBAIOT
dhopMupoBaHHE TOTOBHOCTH K CAMOCTOSATEIIBHOMY IIJIAHUPOBAHMIO U OCYIIIECTBICHUIO YUeOHOH JeATeIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBU:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIILJICHUS! TTPU OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI XMMUYECKUX MOHATUMN (BBIACIATH UX
XapaKTepHbIC MPHU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C JIPYTHMMH TOHSATHSMH), MCIOJIB30BATh MOHATHS I OOBSCHEHHS OTICIBbHBIX
(haKTOB U SBJICHUH, BRIOMPATh OCHOBAHHS W KPUTCPHH TSI KJIACCH(PUKAIIUN XUMHUCCKUX BEIIECTB U XUMHUUCCKUX PEaKIIMi, yCTaHABIUBATH
MPUIMHHO-CJICICTBEHHBIC CBSI3M MEXAY OOBEKTaMU H3yYCHHS, CTPOMTH JIOTHYSCKUE pacCyXJIeHHS (MHIAYKTUBHBIC, JCTYKTUBHBIC, ITO

aHaJ'IOFI/II/I), JACJaTb BBIBOJbI U 3aKJIFOYCHMH A,



yMEHHUE TPUMEHSATH B TPOLIECCe TO3HAHUS TOHATUA (MPEIMETHBIE U METalmpeAMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJICIIH,
HCIIOJIb3YEMbIe B XMMUH, MPEOOPa30BhIBATh IIUPOKO MPUMEHSEMbIC B XUMHUU MOJICIIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI
AJIEMEHTa), XUMH4ecKas (GopMysia U ypaBHEHHE XUMHUYECKOW PEaKIMU — MPHU PElIeHUH y4eOHO-TO3HABATENbHBIX 3a7a4, ¢ YUETOM ITHUX
MOJICIIBHBIX TPEJICTABICHUIN BBIABISITE U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3YYae€MbIX OOBEKTOB — XUMHYECKUX BEIIECTB U
XUMUYECKUX PEAKIIUH, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, MPUUYNHHO-CIEJCTBEHHBIC CBS3W U MPOTUBOPEYHUS B U3yUaeMbIX IMpoOIEccax U
SIBJICHUSIX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE HCTOJb30BaTh MOCTABJICHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA TMO3HAHMs, a TAaKK€ B KaueCTBE OCHOBBI JJisi (pOpMHUpOBaHMS
TUMOTE3bI MO0 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOPETEHNUE OMbITA MO IUJIAHUPOBAHUIO, OPTaHMU3AIMU U TPOBEJCHUIO YYEHWYECKHUX SKCIIEPUMEHTOB, YMEHHE HaOJ0JIaTh 3a XOJIO0M
IpoIecca, CaMOCTOSATEIBHO IMPOTHO3UPOBATh €r0 pe3yibTaT, (POpMyIHUpOBaTH OOOOIIEHHUS U BHIBOJBI MO pe3yjbTaTaM MPOBEIEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIIATH OTYET O MIPOJIEIAHHON padoTe.

PaboTa ¢ undpopmanmeii:

YMEHHUE BBIOWMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH MHPOPMALUIO PA3IUYHBIX BUAOB W (POPM TpEICTaBICHUS, MOTydaeMylo W3
pPa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHAsI JIUTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa),
KPUTUYECKU OIICHUBATh MPOTUBOPEUYHBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MMPUMEHSATH PAa3IMYHbIE METOBI M 3aMPOCHI IPHU TTOUCKE W 0TOOpe MHPOPMAIIMH U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUS YYCOHBIX M MTO3HABATEIIHHBIX 33]1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHNE OMBITA B 00JIACTH MCTIOIH30BaHUS HHPOPMAITMOHHO -

KOMMYHHKAaTHUBHBIX TCXHOJ’IOFHfI, OBJIaACHHUC Ky.]IBTypOﬁ AKTHUBHOI'O HCIIOJIB30BaHMUA PA3JIMYHBIX ITOMCKOBBLIX CHUCTCM, CAMOCTOATCIBHO



BBIOMpaTh ONTHMAaNbHYI (OpMYy TpeAcTaBieHUs HWHGOPMAIMUM W WILTIOCTPUPOBATh peIIaeMble 3aJaddl HECIOXHBIMH CXeMaMH,
auarpaMMaMu, IpyrumMu GopMamu rpaduku U UX KOMOUHALIUSIMU;

YMEHHE WCIIOJIb30BaTh M AaHATU3WPOBAaTh B Tpollecce Y4YeOHOM H HCCIEAOBATEIbCKOW NEATEIHHOCTH HWH(POPMAIMIO O BIHSHHUH
MIPOMBIIIUIEHHOCTH, CEJTLCKOTO XO3SHCTBA M TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIICH MPUPOIHON Cpebl.

KoMMyHHKAaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

YMEHUs 3aJ]aBaTh BOMPOCHI (B X0JIe Auajora u (Miu) JUCKYCCHH) MO CYIIECTBY 00CYXIaeMOi TEMBbI, (OPMYITHUPOBATH CBOU MPEIOKECHUS
OTHOCHTEIFHO BBITIOJTHEHHUSI MPEAJIOKEHHOH 3a/1a4H;

YMEHUS TIPEJICTABIIATH TIOJyUYeHHBIC Pe3yIbTaThl MIO3HABATEIHHON JEATEIHLHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTAaX; JIeJaTh MPE3CHTAINIO
PE3YJIBTATOB BBHIMOJHEHUST XUMHUYECKOT0 JKCIEepuMeHTa (J1abopaTOpHOro OMbITa, JTA0OpAaTOPHON pabOThl MO HUCCIIETOBAaHUIO CBOMCTB
BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHS Y4EeOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENILHON M MCCIIEI0BATEIbCKON JAESTENIbHOCTH MPU PEIICHUU
BO3ZHUKAIONIUX TPOOJIEM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COIJIACOBAHUSA MO3UIMN (00CYyXaeHHs, OOMEH MHEHHSIMH, «MO3TOBbBIC
MITYPMBD», KOOPJUHAIUS COBMECTHBIX JEHCTBUM, ONpe/IeIeHIe KPUTEPUEB 110 OIICHKE KaueCTBa BHITTOJIHEHHON PabOThI U IPYTHE).
PeryasiTuBHbIe YHUBepcaibHble yueOHbIe 1elCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAeNATh LEIH JAEATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M NPU HEOOXOIUMOCTU
KOPPEKTHUPOBATh CBOKO JICSITENILHOCTh, BbIOMpaTh HamOoiee 3(h(eKTUBHBIE CHOCOOBI pelieHusT y4eOHBIX W IO3HaBAaTENbHBIX 3ajad,
CaMOCTOSITETIHO COCTaBIIATh WM KOPPEKTUPOBATH MPEIIOKEHHBIN aITOPUTM JEHCTBUI MPHU BBHITOJHEHUH 3aJaHUNA ¢ YYETOM MOIYUYCHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIMSIX, OLEHUBATh COOTBETCTBUE MOIYYCHHOTO PE3yNIbTaTa 3asiBICHHON LIEH,
YMEHHE UCIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPe/jaraéMble B YCIOBUH 3aJaHUH.

HPEIMETHBIE PE3YJIBTATDI



B cocraBe mpeaMeTHBIX Pe3yJabTAaTOB IO OCBOEHUIO OO0SI3aTENBHOIO COJEpkKAHUsI, YCTAHOBJICHHOTO JaHHOW (QeaepayibHON paboueit
MPOTPaMMOM, BBIJIEJSIOT: OCBOCHHBIE 00YUYAIOIIMMUCS HAyYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI AEHCTBUM, crieliudUUecKUe A MPeaAMETHON
obnactu «XuUMHUS», BUILI JEATEIBHOCTU IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTalldd, NMpeoOpa3oBaHUI0O W MPUMEHECHHUIO B
Pa3IUYHBIX YYEOHBIX U HOBBIX CUTYyAIUSX.

K koniy oOydenust B 9 kjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh C(POPMUPOBAHHOCTH y 00ydaroUIUXCs
YMCHUU:

o pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSTUNA: XUMHUUYECKUM DSJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTHOH, aHWOH, MPOCTOE
BEILECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKHUCIICHUS, XUMUUYECKasl pPEaKlns, XUMUYECKAs CBS3b,
TerIoBOM A(@EeKT peakiuu, MOJib, MOJSPHBIA 00BEM, pPacTBOpP, SJIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHUYECKAS HUCCOIHAIMS,
peakiuud HWOHHOro oOMEHa, KaTajau3aTrop, XUMHYECKOe paBHOBecHE, OOpaTMMble U HeoOpaTHMble pEaklud, OKHUCIUTEIbHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUU, OKHCIHUTENb, BOCCTAHOBUTENb, OKUCICHUE M BOCCTAHOBJICHHE, aJUIOTPOMNHs, aM(pOTEPHOCTh, XUMHUUYECKAS
CBA3b (KOBaJICHTHAs, HOHHAS, METAJUIMYECKAs ), KpUCTAJUIMUECKasl PEIIETKA, KOPPO3UsI METAJUIOB, CIUIABBI, CKOPOCTh XUMUYECKOW peakinH,

npenenbHo nonyctumas konmentpanus [IJIK Bemecrtsa;

o WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHATUM M NPUMEHATH 3TH IOHATHS NPU ONUCAHUU BELIECTB U HX
[IPEBPAILCHUN;

o MCITIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJISi COCTABJICHUS (POPMYIT BEIIECTB U YPAaBHEHUIN XUMHUECKUX PEAKIINN;

o ONPEAEHATh BAJEHTHOCTh M CTENEHb OKUCJIEHHUS XMMUYECKHUX 3JIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTAaBa, NMPUHAIJIEKHOCTD

BEILIECTB K OMNPENENEHHOMY KJacCy COEIMHEHUM Mo QopmyrnaM, BUJ XUMHUYECKOW CBA3M (KOBaJICHTHasl, MOHHAs, METaJUIMYecKas) B
HEOPraHUYECKUX COCIAMHEHUSX, 3apsA]l HOHA MO XUMHUYECKOW ¢dopmylie, XapakTep CpeAbl B BOJHBIX PAacTBOpax HEOPTAHUYECKUX

COEMHEHUH, TUIl KPUCTAINTMYECKON PEIIETKA KOHKPETHOTO BENIECTBA;



o packpeiBaTh cMbica Ilepuoguyeckoro 3akona J[. M. MenzgeneeBa u JE€MOHCTpUPOBATh €ro IOHUMAaHHWE: OMNMUCHIBATH U
XapakTepu3oBaTh TabnnuHyto GopMy Ilepuoanueckoil CUCTEMBbI XUMHUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATUSA «IJIaBHas noAarpynna (A-
rpynna)» u «nobounas noarpynna (b-rpynma)», Manbsie u Oonbllive NEPUOAbl, COOTHOCHUTH OOO3HAUEHHUS, KOTOpPbIE HMEIOTCS B
NepPUOJNYECcKOl Tabyule, ¢ YMUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHMSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsl sapa, ooiiee
YHCJIO 3JIEKTPOHOB U PACTIPECICHUE UX IO 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 0011IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB U
UX COCJMHEHUH B IpeJiesiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

o KJIacCU(UIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUUECKHE BEIECTBA, XUMUUYECKUE PEaKIuu (110 YUCITY U COCTaBY y4aCTBYIOIIUX
B PEAKIMU BEUIECTB, MO TEIJIOBOMY (P (PEKTy, 0 UBMEHEHHIO CTENeHEe OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

o XapaKkTepHu30BaTh (ONUCHIBaTh) OOLIME U CHEHU(PUUECKHEe XMMHUYECKHE CBOWCTBAa NPOCTBIX U CIIOXKHBIX BEIECTB, MOATBEPKIAs
OIKCaHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUECKUX PEAKIINM;

o COCTaBJISITh YPAaBHEHUS JIEKTPOJUTHUYECKON TUCCOLMALMU KUCIIOT, LIeJI0oUed U CoJiel, IOJIHbIE U COKpAlllEHHbIE YPAaBHEHUS peaklnui

HOHHOTO 0OMEHa, YpaBHEHHUS PEAKITUM, TOITBEPKIAIOIINX CYIIICCTBOBAHUE TEHETHUECKON CBSI3M MEX/TY BEIIECTBAMHU PA3JIMUHBIX KJIACCOB;

° PacKpbhIBaTh CYIIHOCTh OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMK IOCPEJICTBOM COCTaBIICHHs AJICKTPOHHOTO OajlaHca 3THUX
peaKIu;
° MPOTHO3UPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHMS, BO3MOXHOCTH IPOTCKAHUS XUMHUYECKUX MPEBpALCHUN B

Pa3JINYHBIX YCIIOBHAX;

L4 BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MACChbl BCIICCTB, MACCOBYIO JOJIIO XMMHYCCKOI'O 3JICMCHTA I10 (bOpMy.He

COEIMHEHUS, MACCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMUYECKOW PEaKIINU;



o coOI0IaTh MpaBuja MOJIb30BAHUS XUMHUYECKOM MOCYNOoN W JabopaTOpHbIM OOOpPYIOBaHMEM, a TaKKe NpaBuia OOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMH TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMHYECKHX OMBITOB MO TOJXYYCHHIO U COOMPAHHUIO
ra3z000pa3HbIX BEMIECTB (AaMMHAKa U YTIIEKUCIIOTO ra3a);

o NPOBOJIUTh PEAKINH, MOATBEPKAAIOIINE KaueCTBEHHBIH COCTaB Pa3UYHBIX BEHIECTB: PACIO3HABATh OMBITHBIM IMYyTEM XJIOPH/I-,
Opomun-, nonua-, kapbonar-, ¢ocdar-, cunmkar-, cynbhar-, TUAPOKCHI-UOHBI, KaTHOHBI aMMOHHUS W HMOHBI W3yUYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTB;

o NPUMEHSTh OCHOBHBIE OTIEpAIllUU MBICIUTEIBHON JEATEILHOCTH — aHAJM3 M CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTEMAaTH3AIHIO,
BBISIBIICHUE TIPUYMHHO-CJICJICTBEHHBIX CBSI3€H — ISl M3YUYCHHSI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIUi, €CTEeCTBEHHO-HAYYHBIE METO/IbI
MO3HaHUS — HaOII0IeHUe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaTbHbIN U MBICICHHBIN).

Conep:kanmue y4eOHOIro nmpeaMera:

Bgenenne. QO0mas xapakrepucTHKa XUMHYECKHX 3JieMeHTOB (7 4acoB)

XapakTepucTHKa 3JIEMEHTA MO €ro MOJIOKEHUIO B IEPUOINUYECKON cucTeMe XuMmuieckux anemMenToB JI. . MenneneeBa. CBolicTBa
OKCHJIOB, KHCJIOT, OCHOBAaHHU U COJIEM B CBETE TEOPHUH IEKTPOJIUTHUECKON JUCCOLUALUU U IPOLECCOB OKUCIIEHUS -BOCCTAHOBIICHHUS.
I'eneTnueckue psiapl METAIIa U HEMETAILIA.

[TonsiTre 0 MepexoaHBIX dNIeMeHTax. AMMOTEpPHOCTh. [ eHeTUUeCKHid PsiJT IEPEXOTHOTO IIEMEHTA.

[Tepynoanuecknii 3aKOH U MEPUOAUYECKAsE CUCTeMa XUMUYeCKuX 351eMeHTOB JI. Y. MeHieneeBa B CBETE yUEHHS O CTPOCHUH aToMa. Mx
3HAYEHHUE.

JlaGopaTopHslii onbIT. 1. [TomydeHue ruapokcuaa MuHKa U UccieaoBaHne ero cBoicTB. Mcnosib3oBanue 000pyioBaHusi «Touku

pocTa»



Tema 1 Metaaasl (19 u)

[TomoskeHME METAIIIIOB B TIEPHOIUIECCKOM CCTEMEe XUMUUYecKuX deMeHToB [. 1. MenneneeBa. MeTtammnyeckas KpuCTaUTHUECKast
pelIeTKa ¥ MeTaATHYEeCKass XUMUYecKas cBsi3b. O0mue Gpuznueckue cBoricTBa MeTauioB. CIUIaBbl, UX CBOWCTBA M 3HAYCHHE. XUMHUCCKHEC
CBOMCTBA METAJIOB KaK BOCCTAHOBHUTEIICH. DIICKTPOXMUMHYUCCKUHN PsIJT HAMIPSHKEHUH METAJIOB M €TI0 UCIIOJIb30BAHUE JIJIS XapaKTCPUCTUKH
XHUMHYECKUX CBOMCTB KOHKPETHBIX MeTaJIOB. CIIOCOOBI TIOJTyYeHUS METAJUJIOB: ITUPO-, THAPO- U dJIeKTpoMeTautyprus. Koppo3us
METaJIJIOB M CIIOCOOBI OOPHOBI C HEH.

OO0mias xapakTepuCTHKa IIEJIOYHBIX MeTaioB. Metaisl B mpupoje. O6mue cnocodsl ux nonydenus. Crpoenue atomoB. [lenounsie
METaJTbl MPOCTHIE BEIECTBA, UX PU3NYECKUE U XUMUYECKHUE CBOMCTBA. BaskHeline coeIMHEHMS EeTOYHBIX METAJIIIOB — OKCH/IBI,
TUAPOKCUIIBI U CONH (XJIOPHJIBI, KApOOHATHI, CyIb(haThl, HUTPAThI), UX CBOWCTBA U MPUMEHEHHUE B HAPOIHOM X03siicTBe. Kanuiinbie
ynoOpeHus.

OOmias xapaktepucTuka djaeMeHTOB riaaBHOM moarpynmsl I rpymmer. Ctpoenue aromoB. llenouHo3eMenbHbIE METAIUTBI - POCTHIC
BEIIECTBA, UX (PU3NYECKUE U XMMUYECKUE CBOMCTBA. BaskHene coeTMHEHMS IETOYHO3EMENIbHBIX METAJIIIOB — OKCHUIBI, TUAPOKCUIIBI U
CoJU (XJIOpUIBI, KApOOHATHI, HUTPATHI, CyIb(haThl 1 GpocdaThl), NX CBONCTBA U TPUMEHEHUE B HAPOTHOM XO3SUCTBE.

Anromunuii. CTpoenne aroma, GU3NUeCKue 1 XMMUYECKHE CBOWCTBA MPOCTOro BemecTBa. CoeTMHEHUS aTFOMUHUS OKCHJT U THIPOKCHI,
ux ampoTepHbIil XxapakTep. Baxkueiine conu anmomunus. [I[puMeHeHne antoMUHUS U €r0 COEAMHEHU.

eZ+

XKeneso. CTpoenue atoma, pu3Hueckue ¥ XMMUYECKHE CBOWCTBA IIPoCcTOro BemecTsa. enernueckue psaasl Fe?* u Fe®'. Kauectsennsle

peaxiu Ha Fe?* u Fe®*. Baxxeiinue conu xene3a. 3HaueHHe Kele3a, ero CoeIMHEHN U CIIaBOB B IPUPOJIE M HAPOJHOM XO3siiCTBe.



JHlemoncTparuu. O6pa3iibl MEI0YHBIX U IIEI0YHO3eMEeNbHBIX MeTaioB. O0pa3iibl criiaBoB. B3anuMmoieicTBre HATpus, TUTUS U KaJbIUs
¢ BoJ1oM. B3aumopelicTBre HaTpusi 1 MarHus ¢ KucjaopoaoM. BzaumoneiictBue MeTaioB ¢ HeMeTauiamu. [lonyuenre rkapoKCHI0B xKee3a
(IT) u (I11).

JIaGopatopnbie onbIThI. 2. O3HaKOMIIEHHE ¢ 00pa3liaMu MeTaJIOB. 3. B3aumoelicTBre METANIJIOB C pACTBOPAMHU KUCJIOT U COJIEeH. 4.
O3HakoMJieHHEe ¢ 00pa3iaMu MPUPOIHBIX COCTMHEHUN: a) HATpUsl; 0) KalblKs; B) allOMUHUS, T) xene3a. 5. [lonydenue rugpokcuia

AJIIOMHMHUA U €T0 BBaHMOﬂeﬁCTBHG C paCcTBOpPaMM KHCJIOT U HlCJIO‘ICﬁ. 6. KauecTBeHHBIC PCaKIIMH Ha NOHBI Fe2+ u F63+.

IIpaxmuueckasa paboma Ne 1: «OcyliecTBIeHUE IETIOYKA XMMUYECKUX NpeBpaieHnii»y_Mcnoab3oBanne odopyaoBanus «Touku poctay

Ilpakmuueckas paboma Ne 2. «IlonydeHue 1 cBOWCTBa coeIMHEHUN MeTaliioB» M cnmoib3oBanue 06opyaoBanus «Touku pocTay

Ilpaxmuueckaa paboma Ne3 «IKCHepUMEHTAJbHBIE 3aJaddl [0 PACIO3HABAHUIO U TIONy4YeHUIO BellecTBy»__Mcnoab30BaHue

ooopyaoBanus «Touku pocray

Tema 2 Hemetanas (25 u)

OO6mras xapakTepuCTHKAa HEMETAJUIOB: TOJIOKEeHHE B ieproandeckoit cucreme J[. 1. MenneneeBa, 0COOEHHOCTH CTPOCHHST aTOMOB,
3JIEKTPOOTPHULIATEIIBHOCTh KaK MEpa «HEMETAJTIMYHOCTIY, PAJI AJEKTPOOTPUIIATEIBHOCTH. KpHUCTaninueckoe CTpOEHUE HEMETAIJIOB -
MPOCTHIX BellecTB. AjmoTponusa. @uszndeckue cBocTBa HeMeTaI0B. OTHOCUTEILHOCTD MOHATUM «METAJLT», KHEMETAIL».

Bonopona. IlonoxxeHnue B nepuoandeckoi cucteme xuMmudeckux ayemMenToB . . MenneneeBa. CTpoeHue aToMa U MOJICKYJIBI.

du3nUecKre 1 XMMHUUYECKHE CBOMCTBA BOJOpPOaA, €ro IIOJIYUYCHHNC U IIPUMCHCHHC.



OO6mas xapakrepuctuka rainoreHoB. CTpoeHue aromMoB. IIpocTeie BelecTBa, UX pU3HUECKUEe U XUMUYECKHE CBOKCTBAa. OCHOBHBIE
COCJIMHEHUS raJOTeHOB (FaJ0reHOBOIOPOIbI M TAJIOTeHUIbI) UX CBOMCTBA. KauecTBeHHas peakius Ha xjiopua-uoH KpaTtkue cBeieHus o
xJjiope, opome, prope u noze. [lpumeHeHne raJoreHoB U UX COEUHEHUM
B HAPOJITHOM XO3S5IHCTBE.

Cepa. CtpoeHue aTroMa, ajljIoTpOIUsl, CBOMCTBA U MpuMeHeHue pombuueckoit cepbl. Oxcuibl cepsl (I1) u (VI1), ux nomydyenue, cBoNcTBa U
npumeHeHue CepoBoIopoaHas U cepHHUCTast KUCIO0Thl. CepHasi KUCI0Ta U €€ COJIU, X PUMEHEHHE B HapoIHO Xo3siicTBe. KauecTBeHHas
peakius Ha cyib(haT-uoH.

Azot. CTpoeHue aromMa 1 MOJIEKYJIbl, CBOMCTBA MTPOCTOr0 BEleCTBA. AMMHAK, CTPOCHUE, CBOMCTBA, ModyyeHue u npumeHenue. Conu
aMMOHMUS, MX cBOMCTB U mpuMmeHeHue. Oxcunpl azota (I1) u (IV). A3oTHas kucnora, ee CBoCcTBa U MpuMeHeHrue. HuTpaThl 1 HUTPUTHI,
npo0sieMa UX CoJIepKaHMs B CEIbCKOX035MCTBEHHON POAYKIIMU. A30THBIE YI0OPEHUSI.

dochop. CTtpoenue aToma, aIOTPOIHS, CBOWCTBA Oesoro u kpacHoro (ocdopa, nx npumeHenre. OCHOBHbIE COETMHEHUSI: OKCHUJ
docdopa (V), oprobochopnas kuciora u ¢pocdarsl. DochopHbie YA0OpEHUS.

VYrnepon. CtpoeHue aroma, asIoTpONusi, CBOMCTBA aNIOTPONHBIX Moaudukamuii, mpuMmenenue. Okcunbl yriepoaa (II) u (IV), ux
CBOICTBa U MpuMeHeHHe. KauecTBeHHas peakivs Ha yriaeKucbli ra3. KapOoHaTsl: KaiblUT, cOAa, MOTAI, UX 3HAYCHUE B IPUPOJC U
KU3HU YenoBeka. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemnuii. Ctpoenue aroma, KpUCTAIIIMYECKUI KPEMHHI, ero cBolicTBa U npuMmeHenne. Okeun kpemuus (IV), ero npupoHeie
pazHoBUAHOCTH. CUNTMKaThl. 3HAYEHUE COCIMHEHUN KPEMHHUS B )KUBOU U HEKUBOM nipupojie. [loHsATHE 0 CUTMKATHON NPOMBIIIIEHHOCTH.

JemoncTpanuu. O0pa3iibl raJoreHoB - MPOCTHIX BelllecTB. B3auMoaelcTBIE TaIor€HOB C HATPUEM, aTlOMUHUEM. BriTecHEHUE XJI0pOM
OpoMa WJIM UOJia U3 PAaCTBOPOB UX COJICH.

B3aumonelictBre cepbl ¢ METAIUIAMU, BOJOPOJIOM U KUCJIOPOJIOM.



B3anmopeinicTBue KOHUEHTPUPOBAHHONW a30THON KUCIIOTHI C MEBIO.

[lornomeHue yriemM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTanoBnenue meau u3 ee okcuaa yriieM. O0pa3ibl NpUPOIHBIX COETUHEHUIN
xJ10pa, cepsl, pochopa, yraepoaa, kpemuus. OO6pa3ipl BaXXHEUILIUX I HAPOJHOTO X03sCTBA CyNb(})aTOB, HUTPATOB, KAPOOHATOB,

dbocdatoB. OOpa3iibl CTEKIA, KEPAMUKH, [IEMEHTA.

Jlaboparopusie onbiThl. 7._cnojib3oBanue 00opyaoBanus «Touku pocTay

KauectBennas PCaKuyA Ha XJIOPpUI-UOH. 8. KauecTBennas peakuuAd Ha Cy.TIB(l)aT-I/IOH. Hcnoab3oBaHue 060DVJIOBaHI/Iﬂ «Touku poctay

9. Pacrio3znaBsanue coneii aMmmonusa. Ucnmoib3oBanue 00opyvaoBanus « To4KH pocTa

10. HOHy‘IGHI/IG YIJICKHCJIOTO Ira3a U €ro paciio3HaBaHUC. Hcnoab3oBanue ooopyaoBanus «Touku pocTay

11. KayecTBeHHast peakius Ha KapOoHaT-uoH. Mcnojb30Banue 000pyaoBaHusa «Touyku pocTay

12. O3HaKOMIIEHHE C TPUPOJHBIMU CUITUKATAMU.
13. O3HakoMIIeHHE C TPOAYKIHMEH CUITMKATHOW MPOMBIILIEHHOCTH.

lIpakmuueckas paboma Ne 4: «JxkcniepuMeHTanbHble 3a1auu 1o TeMe «l[loarpynna kucnopoaa». Mcnoab3oBanue 000pya0BaHus

«To4KH pocTa»




IIpaxmuueckasa paboma Ne 5: « JkcniepuMeHTaNIbHbBIE 3a1auk 110 TeMe «lloarpynmnel a3ora u yriaepoaa » Mcnoab30Banue 000py10BaHHSA

«Touku pocTay

Ilpakxmuueckas paboma Ne 6. «Ilonydenue, cobrpanue 1 pacro3HaBaHue ra3oBy». Mcnojb3oBanue 06opyioBanus «Touku pocTay

Tema 3 «Opranuyeckue BemecTa» (9 4acoB)

BemectBa opranndeckue u HEOpraHM4IECKUEe, OTHOCUTEIBHOCTD MOHSATHUSL «OpraHUYecKue BerecTBay. [I[puarnHbl MHOrooOpa3us
OpraHUYeCKUX COeAMHEHNH. XMMUYECKOE CTPOCHUE OPTAaHMUECKUX COeAMHEHUI. MOJIEKyIIpHbIE U CTPYKTYpHBIE (hOPMYJIIbI OPTaHUYECKUX
BEILIECTB.

MeraHn u 3TaH: cTpoeHue MOJIeKyIl. ['opeHne merana u staHa. JleruapupoBanue 3tana. [I[pumenenne merana.

XHUMUYECKOE CTPOEHUE MOJIEKYJIBI 3THIIEHA. [[BOiHAsA CBA3b. B3auMoencTBre 3THIIEHA ¢ BOAOM. Peakunu nonumeprusannu 3TUJIEHA.
[TonuaTHIieH U ero 3Ha4YeHUeE.

[ToHATHE O MpENETBbHBIX OAHOATOMHBIX CIMPTAX HA MPUMEPAX METAHOJIA U ATAHOJA. TPEXaTOMHBIN CIUPT - TIIULEPHH.

[lonsitue 06 anbpaernaax Ha MpUMepe YKCYCHOro anpieruja. OKuciaeHue aapaeruaa B KUCIOTY.



OaHOOCHOBHBIE MpEAeNIbHbIE KapOOHOBBIE KUCIOTHI HA MPUMEpPE YKCYCHOU KUCIIOThI. Ee cBoiicTBa U npumeHeHue. CteapuHoBas KUCIOTa
KaK IPEeJICTAaBUTENb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuu 3TepuduKaiy 1 MoHsATHE O CIOXKHBIX 3Pupax. Kupbl Kak cioxHbie 3QUPHI TTULIEPUHA U KUPHBIX KUCIOT.

[lonsTre 06 amuHOKuMcHOTax. Peakuun nonvkonaeHcauuu. benku, ux crpoenue u Ouonoruueckast poib.

[lonsiTue 06 yrneBonax. ['oko3a, ee cBoicTBa 1 3HaueHue. Kpaxmain u uesionosa (B CpaBHEHHH ), UX OWOJIoruuecKast poib.

JlemoHcTpanuu. Mojenn MoJIeKysl MeTaHa U IpYruX yrieBoAopoaoB. BzaumopaeiictBue aTuiieHa ¢ 6poMHOI BOJION U pacTBOPOM
nepMmanranara kanus. O6pasiibpl 3TaHoNa U ruiepruHa. KauecTBeHHas peakiis Ha MHOroaToMHble ciupThl. [lonyuenne ykecycHo -
sTIII0BOTO 3upa. OMbuIeHHE Kupa. B3anMoaeiicTBIe TI0KO3bI C aMMHAYHBIM PACTBOPOM OKcHa cepebpa. KauecTBennas peakiius Ha
Kpaxmail. JlokazareabCTBO HAIMYUS (DYHKIIMOHATBHBIX TPYIII B paCTBOpaX aMUHOKHUCIOT. ['opeHne 6enkoB (MIepcTH Ui NTHYbUX TEPHEB).
LIBeTHBIE peakiuu OEJIKOB.

JlabopaTopHsbie onbITHL. 14. M3rotoBienue moaeneit Moyiekys yrieBoaopooB. 15. CeoiicTBa rimuepuHa. 16. BzaumoaencTBre riiroko3bl

¢ ruapokcuaom meau (I1) 6e3 HarpeBanus u pu HarpeBanuu. 17. BzaumoselicTBue kpaxmasa ¢ HOI0M.

Tema 4 OGo01IeHHe 3HAHUIA 0 XUMHH 32 KYPC OCHOBHOM IIKOJIbI (6 u )

PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA JIEMEHTA B IIEPUOIUYECKON CUCTEME XUMUUYECKUX A1eMeHToB /. Y. Menaeneea, HomepoB
nepuoia U Tpynibl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B MEPUOJIAX U IPyNIax B CBETE MPEICTABICHUH O
CTPOCHHH aTOMOB 3JIEMEHTOB. 3HAUEHUE MEPUOANUECKOTO 3aKOHA.

THUIBl XUMHYECKHUX CBS3EW U TUIBI KPUCTAJUIMYECKUX PEIIETOK. B3aMMOCBS3b CTPOCHUS U CBOMCTB BEILLECTB.

Kitaccudukanus XuMUUeCcKUX peakuid 1o pa3InyHbIM MPU3HAKAM (YUCIIO U COCTAB Pearupyromnx 1 00pa3yroluxcs BeIeCTB; TeIIOBON



3¢ (eKT; NCIIOIB30BAHUE KATAIN3ATOPA; HAIIPABJICHUE; N3MEHEHHUE CTEIIEHEN OKHCIECHUS aTOMOB).

ITpocTsle u crokHbIE BelecTBa. MeTaibl U HeMeTallibl. | eHeTHuecKue psabl MeTallla, HeMeTallaa v Iepexo Horo Mmeramia. OKcusl
(ocHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE), TUAPOKCUIBI (OCHOBaHUS, aM()OTEPHbBIE THAPOKCUIBI U KUCIIOTHI) U COJIU: COCTAB, KilacCU(pUKaIII
1 o0lIMe XUMHYECKHE CBOMCTBA B CBETE TEOPUHU INEKTPOTUTHUECKON TUCCOMALIMU U TIPEICTABICHUI O MpoIleccax OKUCIEHNUS -

BOCCTAHOBIJICHMU:.

TPEBOBAHUSA K YPOBHIO NIOATI'OTOBKU OBYYAIOIIUXCHA

CobaopaTh npaBuJa:

— TEXHUKU 0€30MacHOCTH MpHU 00paIIeHUH ¢ XUMUYECKON MOCYI0i U TabopaTOpHBIM 000pyI0BaHHEM (TPOOUPKAMU, XUMHUYECKUMU
CTaKaHaMU, BOPOHKOM, JaO0OpaTOPHBIM IITATUBOM, CTUPTOBKOM ); pACTBOPAMH KHUCJIOT, HIEJIOUEH,
HETallIeHON U3BECThIO, BOJIOPOJOM, METAHOM, OEH3MHOM, SITJOXUMUKATaAMU, MUHEPATbHBIMH YI00PEHUSIMU;
— JIMYHOTO TOBEJICHUSI, CTIOCOOCTBYIOIIETO 3AIIUTE OKPYKAIOIICH Cpebl OT 3arpsi3HEHNUS,

— OKa3aHUs MMOMOIIU MOCTPAABIIUM OT HEYMEJIOT0 OOpaIleHus C BEIIECTBAMHU.

IIpoBoauTh:

— HarpeBaHue, OTCTauBaHKUe, GUIBTPOBAHUE U BHIIAPUBAHUE;

— OIIBITHI IO TIOJTYYEHUIO ¥ COOMPAaHHIO KucIopoaa, okcuaa yriuepona (1V), Bogopona;

— pacro3HaBaHKE KUCIOPO/Ia, BOAOPO/IA, YTIACKHUCIOTO Ta3a, paCTBOPOB KUCIIOT U MIEIOYEH, XJIIOPHI-, CYIb(aT- 1 KapOOHAT-MOHOB;
— wusroroBiieHUEe Mojieneit monekyn Bemects (H20, CO,, HC1, CHa, CoHs, C2Hs, CoHo, CH30H, CoHsOH, CH3COOH);

— BBIYUCJICHHS: @) MACCOBOMW JIOJIM XUMHYECKOTO dJIEMEHTa 1Mo (hopMyJie BEIIecTBa, 0) KOJIMIeCcTBa' BEMIeCTBA (MAacChl) IO KOJTUYECTBY

BellleCcTBa (Macce) OJIHOrO U3 BCTYMUBIINX B PEAKIIUIO UJIU MOJTYYEHHBIX BEIIECTB, B) MACCOBOM JIOJIM PACTBOPEHHOT'O BEIIECTBA.



Ha3biBaThb:

— XUMHYECKHUM DJIEMEHT 110 €r0 CUMBOIY;

— BEMIECTBA MO UX XUMUYECKUM (hopMyiam;

— CBOWMCTBAa HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB;

— (YHKIIMOHAJILHBIC TPYMIBI OPraHUYECKUX BEIIECCTB,;

— TMPHU3HAKHU U YCIOBUS OCYIIECTBICHUS XUMUUYECKUX PEAKIUIA;

— (aKkTOpHI, BIUSIOIINE HA CKOPOCTh XUMUYECKON pEaKInH;

— THUIbl XUMUYECKUX PEAKIU;

— OMOJIOTMYECKY BaXKHBIE OPTraHUYECKUE COeNMHEHUS (YTIEBOIbI, JKUPHI, OCIIKN).

Onpeneasitb:

— MPOCTHIE U CJIOKHBIE BENIECTBA;

— MPUHAICKHOCTh BEIIECTB K OMPEJICIICHHOMY KJIacCy;

— BAJICHTHOCTH U (WJIM) CTETICHb OKHCIICHUSI XUMHUYECKUX DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX;

— BUJ XUMHUYCCKOU CBS3M MEXKIY aTOMaMH B TUITHYHBIX CIIy4asx: a) MICJIOYHON MeTalil — rajioreH, 0) BOJ0pO] — THITUYHBIC
HEMETaJUIbl, B) B MOJICKYJIaX MPOCTHIX BEIIECTB;

— TUI XUMHUYECKOU PEaKIu: a) IO YUCITY U COCTABY MCXOJHBIX BEIIECTB M IIPOJAYKTOB PEaKIMu, 0) 10 XapakTepy TeIioBoro 3¢ ¢ekra, B)
M0 U3MEHEHUIO CTEIICHEH OKUCICHUS XMMUUYCCKUX DJICMEHTOB.

CocTaBasTh:

— (OopMyJIBI HCOPTaHWYSCKUX COSTUMHECHHH (10 BAJICHTHOCTH XMMHUYECKHUX JIEMCHTOB MIIH CTCTICHU OKHCJICHHS ),

— MOJIEKYJIIpHbIC, CTPYKTYpHBIE (POPMYJIbl OPraHUUECKUX BEUIECTB;



— CXE€MBbI paclpeesieHus 3JEKTPOHOB B aTOMaxX XUMHUYECKUX 3JIEMEHTOB C OPSAAKOBbIMU HOMepamu 1—20;

— YpaBHEHUS XUMUUYECKUX PEAKIIUNA Pa3IMUHBIX THUIIOB;

— YPaBHEHUS DJIEKTPOIMTUYECKON AUCCOLMALIUUA KUCIIOT, OCHOBAHUM, COJIEH;

— TMOJHbIE U COKpAllleHHbIE HOHHBIE YPaBHEHUS peakluii oOMeHa.

XapakTepu3oBarthb:

— Ka4eCTBEHHbIH U KOJIMYECTBEHHBIN COCTaB BELIECTBA;

— XUMUYECKHE 3JIEMEHThI MaJIbIX IEPHOJIOB, a TAKKE KaJUil U KaJbIHUi M0 MOJIOkKEHUO B nepuoanyecko cucteme J. . Menzaeneesa u
CTPOEHUIO UX aTOMOB;

— CBOMCTBA BBICIIUX OKCHJIOB 3JIEMEHTOB C MOPSIAKOBBIMA HOMepaMH 1—20, a TakkKe COOTBETCTBYIOIIMX UM KUCJIOT U OCHOBaHUI;
— XHMHWYECKHE CBOMCTBA OPraHMYECKUX U HEOPTaHUYECKUX BEILIECTB;

— XHMHYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH Cpelibl KaK CIEACTBUE MPOU3BOICTBEHHBIX MPOLECCOB (HA TPUMEPE MTPOU3BOJICTBA CEPHOI
KHUCIIOTHI) M HEMPABMIIBHOT'O UCTIOJIB30BaHUSI BEIIECTB B OBITY, CETBCKOM XO35HCTBE;

— C1ocoOBI 3aIHUTHl OKPY’KAIOIIEH CPEIbl OT 3arps3HEHUNH;

— CTPOEHHE U O0IIME CBOKWCTBA METAJLIOB;

— CBSI3b MEXK]ly COCTaBOM, CTPOEHUEM, CBOMCTBAMH BEIIECTB U UX IPUMEHEHUEM;

— 0o0acT MPaKTUYECKOTO MPUMEHEHUS MOIMATUIICHA, METAITUYECKUX CIUIaBOB (YYTYH, CTalb, JIOPATIOMUHUI ), CUITUKATHBIX
MartepuanoB (CTEKIIO, IEMEHT);

— CBOMCTBa U (PU3HOJIOTHUECKOE AeHCTBHE HA opranu3M okcuaa yriaepoja (1), ammuaka, xinopa, 030Ha, pTyTH, 3TUIIOBOTO CIIUPTA,

OCH3MHA;



— COCTaB U MIPUMEHEHHE BEIIECTB: MUIIEBOM CObI, METHOTO Kyrnopoca, Hoaa (CIUPTOBOM pacTBOP), TIIFOKO3bI, Caxapo3bl, Kpaxmania u
KJIeTYaTKU,

— KPYroBOPOTHI yIiiepoja, KUCIOPO/ia, a30Ta B Mpupoae 3eMiu (1o cxemam).

OO0bLsACHATD:

— (UBUYECKUM CMBICII MMOPSKOBOTO (ATOMHOT0) HOMEpa XMMUYECKOT0 SJIEMEHTA, HOMEPOB IPYMIIbI U MEPUOJIa, K KOTOPHIM OH
IIPUHAICKUT B iepuoandeckou cucreme 1. . Menzaeneena;

— 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX IEPHUOJI0B U TJIABHBIX MOATPYIIIL;

— TMPUYMHBI CXOJCTBA U PA3JIMUMS B CTPOCHUU AaTOMOB XMMHUYECKHUX 3JIEMEHTOB OJIHOTO MEPHUOJIa U OJHOM TJIABHOMW MOJATPYIIIBI
nepuoanyeckon cucremsel . 1. Menpaeneena;

— TPUYUHBI MHOTOOOpa3Hs BEIECTB,;

— CYIIHOCTb MPOLIECCOB OKUCIECHUS U BOCCTAHOBJICHUSI;

— YCIIOBUSI TOPEHUS U CIIOCOOBI €T0 MIPEKpaIieHus;

— CYIIHOCTb peaKIuu HOHHOTO 0OMEHa;

— 3aBUCHUMOCTEH CBOMCTB BEIIIECTB OT BHJa XUMHUYECKOU CBSI3H.

IlepeyeHb XMMHUYECKHX 3JI€MEHTOB, BeIIIECTB M UX CBOHCTB, BKJIIYEHHbIX B TPe0OOBAHUS K YPOBHIO MOATO0TOBKHU BHINNYCKHUKO B
XUMHUYECKHUE PJIECMECHTHI:

H, He, Li, Be, B, C, N, O, F, Ne, Na, Mg, Al, Si, P, S, CI, AT, K, Ca, Fe, Cu, Ag, Zn.

IIpocThrie BemiecTBa

Hemerasuibr:



BOJIOpOJI (B3auMoieiicTBUe ¢ Kuciaopoaom, okcuaom meau (11)), monyuenue B mabopaTopuu mpu B3aMMOICHCTBUU IMHKA (Keje3a) ¢
COJISIHOM KMCJIOTOM;

KHUCJIOPO]I (B3aUMOJIEHCTBUE C BOJAOPOIOM, CEpoid, pochopom, Maruuem, Meblo, KeJIe30M, METAHOM ), TIOJIYYEHHUE U3 MEPOKCHAa BOJAOPOIa
Y TIepMaHraHata Kajausi, aJuIoTPOTIHS;

cepa (B3anMOJICHCTBUE C KUCIOPOJAOM, IIMHKOM, JKEJI€30M U MarHueMm);

yraepo]1 (aJUIoTponus, B3aUMOJICUCTBUE C KUCIOPOAOM ¢ oOpa3zoBanuem okcuioB yriepona (1) u (1V)), BocctanoBnenune meau yriem u
Bo1opoioM u3 okcuaa meau (11).

Metanmsr:

HATpU, Kaaui, KaJblUi (B3aUMOICHCTBHUE C CEPON U BOAON);

MarHvi U aJrOMUHUN (B3aUMOJIECTBHUE C CEPOM, COJISTHOM KUCIOTON); -

’KeJe30, IIMHK (B3aMMOJCHCTBHE C CEPOM, COSTHOM KUCa0TOo#, pacTtBopamu coseir CUCly, CuSO0s).

CI10’kHBIE BElIEeCTBA

Oxcuasl HemeTamioB: SO0z, SO0z, P20s, C02, Si0; (oTHOLIEHHE K BOJE, IIEI0YaM).

Oxkcuasl metaiuioB: Na20, MgO, CaO, A1,03, Fez03, CuO (oTHOmIEHHUE K BOJIe, KHCIOTaM).

OcnoBanust: NaOH, KOH, Ca(OH); (B3aumoeiicTBre ¢ KucioTamu, ¢ okcuaamu HemetaimioB); CU(OH),, Fe(OH); (B3aumonelicTBue ¢
KHCJIOTAMH, Pa3JIOKEHUE NPU HarpEeBaAHUN ).

Amdotepnsie ruapokcuabl: Zn(OH),, A1(OH); (B3anMoelicTBrE ¢ pacTBOpaMU KHUCJIOT U IIIEJI0UeH, pa3oKeHUE TIPY HAarpeBaHKH).
Kucnots: HC1, H,S04 (oTHOIIEHNE K MHIUKATOpPaM, B3aMMOJICHCTBHAE C HEKOTOPBIMU METaJlIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAaHUSIMH,
conmsimu — CaCO03, BaCl,, AgNOs).

Cour: XJI0puIbl, HUTPATHI, Cyabhatel, cyabduasl xkemne3a (1), meau (1), pocdarbr; xumudeckure peakiuu 3aMeneHIS © FOHHOTO OOMEHa.



Peakunn oKMCIEHUA-BOCCTAHOBJIEHUS : METAILI + HEMETAJUJI, METAJLJI + KMCJI0TA, METAILI + COJIb, BOAOPOJ + OKCUJ METaJIa.
Oprannueckue BEIIEeCTBA

[IpenenbHbIe YIIIeBOIOPOIbl: METAH (TOpEHUE, B3aUMOACICTBHUE C XJI0poM — | cTanus peakuun), 3Tad (ropeHue).
HenpenenbHbie yrieBoopobl: 3TUICH (TOpeHne, B3aUMOJICUCTBUE C BOJOPOJIOM, OPOMOM, MOJTUMEpHU3AIlUsl dTUJICHA); alleTUIICH
(ropenue).

CnupThl: METaHOJI, ATAHOJI (TOPEHHUE).

KapOoHoBbIE KHCIIOTHI: YKCYCHAsI KUCTIOTa (XUMHYECKHE CBOMCTBA KaK JIEKTPOJIUTA, PEaKIus dTeprudUKaIun).

buonorunuecku BaXkHbie BCUICCTBA: YIJICBOAbI, ) KXUPHI, OEJIKH.



No HaszBanue temsl Bcero N3 Hux
4acoB
[TpakTuyeckue padboOThI KoHTposbHbIE paboThI
l. Brenenue. OOmas 7 KontponbHas pabota
XapakTepUCTUKA Nel mo teme
XUMHYECKUX IJIEMEHTOB «BBenenue»
I Tema Nel. Metamnisl 19 Ilpaxmuueckan paboma Ne 1: «OCyliecTBICHUE LIETOYKU KontponsHas pabota
XUMHUYECKUX MPEBPALLEHUN» Ne 2 no teme
Ilpakmuueckan padoma Ne 2: «IlonyueHue u CBOMCTBa «Metamie»
COEIMHEHUI METaJIOB)
Ilpakmuueckan padoma Ne3 «IKCTIEpUMEHTAIbHBIE 33J]a4H 110
pacIo3HaBaHUIO U MOJIYYEHUIO BELIECTBY
"l Tema Ne2. «HemeTamiabi» 25 Ilpakmuueckan paboma Ne 4: «dxciepuMeHTaIbHbIC 3a]1a41 KonrtponbHas pabota
o teMe «lloarpymrma kuciopona. Ne 3 no teme
Ilpakmuueckan padoma Ne 5: «IkciepruMeHTaJIbHbIE 3a1a4H «Hemeramnsny
no teme «lloarpynmel azoTa u yriaepoaa ».
Ilpakmuueckan paboma Ne 6: «[lonyuenue, cobupanue u
pacno3HaBaHUE ra30By.
v Tema Ne3. «Opranuueckue 9
BEILECTBA»
V Tema Ne 4. «O6006menue 6 HroroBast KOHTpOJIbHAS

3HAHUH M0 XUMHUH 32 KypC

pabota Ne 4 3a kypc




OCHOBHOU LIKOJIbI» OCHOBHOM ILIKOJIbI
VI PesepBHOE Bpewms. 2
Uroro 68
Temaruueckoe MNJIAaHUPOBaAHHE
No Tema ypoka Kon-so | /[lara mpoBeaeHus
ypoka 4acoB ypoka
[man. DaxKT.
Bgenenne. Q0mas xapakrepucTHKa XUMHYECKHX 3JIEMEHTOB (7 yacoB)
1 BBoTHBII HTHCTPYKTaX MO TEXHUKE 0€30MMacCHOCTH. 1 2.09
XapakTepucTUKa XMMAYECKOT0 3JIEMEHTA HA OCHOBAHUU €ro0 nojoxeHus B [leprnoanyeckoit
cucteme 1. 1. Menneneena.
2 XapaKTepuCTUKAa XUMHUYECKOTO 3JIEMEHTA 10 KUCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3zyeMbixX uMm | 1 3.09




COETMHEHUN.

3 AmpoTepHbIe OKCUIBI U TUIPOKCHUIBI. 1 9.09

4 [lepuonnueckuii 3axkoH u Ilepuoanueckas cuctema xumuueckux s3nementon J.M. Menneneesa | 1 10.09
5 CBoiicTBa OKCHJIOB, KUCJIOT, OCHOBaHUM, coieil B ceeTe TOJl 1 OBP. 1 16.09
6 O06o0061enne U cucreMaru3anus 3Hanuii o « BeeaeHuo» 1 17.09
7 Konumponwvnaa paboma Nel no teme «BBeneHue» 1 23.09

Tema 1. «MeTaNab» (19 gacos).

8 [Tonoxenue merannos B [1.C.X.3. /. I. MeHnneneeBa 1 CTpOCHUE UX ATOMOB. 1 24.09
9 dusnueckue cpoiicTBa. CIUIaBsbl. 1 30.09
10 XUMHYECKHE CBOMCTBA METAIIOB 1 1.10

11 [Tony4yenue meTanios. 1 7.10

12 Koppo3sus metanios 1 8.10

13 [IlemouHBIE METAJIIBI 1 14.10
14 CoenuHEHUS MIEeJIOYHBIX METAIJIOB 1 15.10
15 bepunnuii, Marauii v meaI09HO3eMeETbHBIE METaJIIbI 1 21.10
16 CoenuHeHus: OepuIUIHsl, MarHUS M IEJT0YHO3EMETbHBIX METAJIOB. 1 22.10
17 ATIOMUHUT 1 5.11

18 CoenuHEeHNs aJJIOMUHUS 1 11.11
19 BrinonHeHue ynpaxHEeHUM, peleHue 3a1a4. 1 12.11
20 Keneso. 1 18.11
21 CoenuHenus xene3a 1 19.11




22 Ilpakmuueckan paboma Ne 1: «OcyiecTBIeHUE HENOUYKH XUMUYECKHUX MTPEBPAILICHU I 1 25.11
23 Ilpakmuueckan paboma Ne 2. «IlonyueHrie u CBOMCTBA COCTMHEHUN METaJIIOBY 1 26.11
24 Ilpakmuueckan paboma Ne3 «IKCiepUMEHTAIIbHBIE 33JJa4M 110 PACIO3HABAHUIO U MONTy4YeHHto | 1 2.12
BEIIIECTBY»
25 «O000111eHHE U CUCTEMATU3ALIMS 3HAaHUH 10 TeMe «MeTasuibl» 1 3.12
26 Konumponvnaa pavoma Ne 2 o teme «MeTauibh» 1 9.12
Tema 2. «Hemera/uib» (25 yacos). 10.12
27 Hemeranibl: aToMBI U IPOCTHIE BEIIECTBA. 1 16.12
28 XHWMHUYECKHE PJIEMEHTHI B KJIIETKaX KUBBIX OPTaHU3MOB. 1 17.12
29 Bonopon. 1 23.12
30 ["anoreHsr. 1 24.12
31 CoeauHeHNs rajloreHOB. 1 13.01
32 [Tonyyenue ramoreHoB. buonorudeckoe 3HaYeHUE U MPUMEHEHUE TaJIOT€HOB M UX 1 14.01
COE€IMHEHUH.
33 BrlnoHeHue yrpaxHEeHUM, peleHne 3a1ad. 1 20.01
34 Kucnopo. 1 21.01
35 Cepa. 1 27.01
36 CoenuHeHus cephl. 1 28.01
37 Ilpakmuueckan padoma Ne 4. «JkcnepuMeHTalbHbIE 3aa4u 10 Teme «lloarpynmna 1 3.02
KHCTIOPOJa.
38 A3oT. 1 4.02




39 AMMUaxK. 1 10.02
40 Conu aMMOHUSL. 1 11.02
41 Kucnoponnsie coequHeHus a3oTa. 1 17.02
42 docdop u ero coeTMHEHHUS. 1 18.02
43 Brinosninenue ynpaxknenuil. Pemienue 3agay. 1 24.02
44 Yrnepon. 1 25.02
45 Kucnopoansie coenuHeHus yrieposa. 1 3.03
46 Kpemnuii. 1 4.03
47 CunukatHas MPOMBIIIIEHHOCTD. 1 10.03
48 Ilpaxkmuueckasa paboma Ne 5. «dkcniepuMeHTaIbHbIC 3a/1aun Mo Teme «I[loarpynmnel a3ota u 1 11.03
yriaepoza ».
49 Ilpakmuueckan paboma Ne 6: «IlonydyeHue, coOupaHue U pacro3HaBaHUE Ta30By. 1 17.03
50 O0o0011IeHME U cucTeMaTH3alug 3HaHui 1o Teme «HemeTamibl» 1 18.03
ol Konumponvnaa padboma Ne 3 no reme «HemeTtamib» 1 1.04
Tema 3. «Oprannyeckne BeecTBa (9 yacoB)
52 [Ipeamer opraHM4EeCKON XUMUHU. 1 7.04
53 [IpenenbHbIE YTI€BOAOPOIHI. 1 8.04
54 HenpenenbHble yriieBOA0OpOIbl. DTUIICH. 1 14.04
95 Couprsl. 1 15.04
56 IIpenenpHBIC 0OTHOOCHOBHBIC KapOOHOBBIEC KHCIIOTHI. 1 21.04
o7 Cnoxusie 3gupsbl. Kupsbl. 1 22.04




58 AMUHOKHCTIOTHI U OEJIKH. 1 28.04
59 VYrieBosl. 1 29.04
60 [Tonumepsl. 1 5.05
Tema 4. «O0001IeHNE 3HAHUH 110 XUMHUH 32 KyPC OCHOBHOM HIKOJBD> (6 4acoB)
61 [lepuonuueckuii 3axkoH u Ilepuoanueckas cucrema xumuueckux snementoB J[.M.Menneneesa |1 6.05
B CBETE YUEHHUS O CTPOECHUU aToMa

62 Crpoenue BeiecTBa. BUibl XUMAYECKUX CBA3EH U TUIIBI KPUCTAIIMYECKUX PELIETOK. 1 12.05
63 Knaccudukanus XuMUYECKUX peakiuil Mo pa3IudyHbIM MTPU3HAKAM. 1 12.05
64 [IpocThie U clloXKHbBIE BenecTBa. MeTauibl U HEMETAILIbI, UX TEHETUUECKUE PSIbI. 1 13.05
65 Knaccel xumuueckux coenunenuii B ceere TOJ[ u OBP. 2 13.05
66 Hmozosan konmponvuas padboma Ne 4 3a Kypc OCHOBHOMU IITKOJIBI 1 19.05
67-68 | Pesepn 2
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