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Ilnanupyembie pe3yjibTAThI OCBOEHHSI Y4€OHOIO NMpeaMeTa

JInyHOCTHBIE pe3yJIbTAThI:

Oco3HaBaTh €IMHCTBO M ILEJIOCTHOCTb OKPY’KAIOUIETO MHpPA, BO3MOXKHOCTH €ro I03HAaBAEMOCTH H
OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAyKH.

[locTeneHnHo BhICTpanBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE:

0CO3HaBaTh NOTPEOHOCTh U TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCIIE U B paMKaX CaMOCTOSTEILHOU
NEeSITEIbHOCTH BHE LIKOJIBI;

OLICHUBATh KU3HEHHBIC CUTYAIMH C TOUYKH 3pEHHs O€30MacHOTO 00pa3a )KM3HHU U COXPAHEHUS 310POBbS;

OLIEHUBATh FKOJIOTMUECKUN PUCK B3aUMOOTHOLLIEHUH UeloBeKa U IPUPO/IbI.

@®opMupOBaTh SKOJIOTMUYECKOE MBIIUICHHUE: YMEHHE OLIEHHUBATH CBOIO JIEATENBHOCTh M MOCTYIKU JAPYTUX
JIIOJIEN ¢ TOUKM 3pEHUS COXPAHEHUS OKPYXKAIOIIeH CpeJibl - FrapaHTa )KU3HU U OJ1aronoyydus JroAei Ha 3emIie.

MeTal’[pe}lMeTHble pe3yJjbTaThbl:

Peeviamusnvie YYII.

CamocTosTenbHO OOHapyXuBaTh U (POpMYIHpOBaTh y4eOHYIO MpoOJieMy, ONpeAensiTh Lenb y4yeOHOM
NeSITEeNIbHOCTH, BEIOUPATh TEMY MPOEKTA.

BoiaBurate Bepcun peuieHus npoOieMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BHIOUpATh U3 MPEIOKEHHBIX
U MCKaTh CAMOCTOATENIBHO CPEACTBA JOCTHKEHMUS LEITH.

CoctaBnarh (MHAUBUAYAIBHO WK B TPYIIIE) TUIaH pelIeHUs MpoOaeMbl (BBIIIOTHEHHS IPOEKTA).

PaGoras mo miaHy, cBepsSTb CBOM JEHCTBHS C LIENBIO M, MPH HEOOXOAWMOCTH, HCIPABIATH OLIMOKH
CaMOCTOSITENIBHO.

B nuanore ¢ yuntenem CoBEpIIEHCTBOBATh CAMOCTOSITEIBHO BbIPAOOTAaHHBIE KPUTEPUH OLICHKH.

Tloznasamenvuvie YVJ/I:

AHanmm3upoBaTh, CPABHUBATH, KJIACCH(PHUIMPOBATh U 0000MaTh (aKTHl U SBJICHUS. BBISBIATE NPUYUHBI U
CIJICZICTBUS IPOCTHIX SIBJICHUU.

OcymiecTBiIsITh CpaBHEHHE, KIACCH(UKAIINIO, CaMOCTOATENBHO BHIOMpPAas OCHOBAaHUS W KPUTCPUH IS
YKa3aHHBIX JIOTHYECKUX OIEPalnii;

CTpOUTh JTOTHYECKOE PACCYXKACHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE PUYNHHO-CIICACTBEHHBIX CBSI3CH.

Co31aBath CXeMaTHYECKHE MOJICNIN C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTCPUCTUK OOBEKTA.

CocTaBisITh TE3UCHI, PA3JIMYHBIC BHJBl IUIAHOB (MIPOCTHIX, CIIOXKHBIX H T.1.). IIpeoOpa3oBbIBaTh
MH(pOpPMAIIUIO W3 OJHOTO BHUJIA B IPYToil (TaOIMILy B TEKCT | TIp.).

BbIUuTHIBaTH BCE YPOBHH TEKCTOBOM MH(POPMAIIHH.

YMeTh onpeaensiTh BO3MOXKHBIE HCTOUHUKH HEOOXOTUMBIX CBEACHUI, TPOU3BOIUTH MOUCK WH(MOpMaIuH,
aHAJIM3UPOBATh U OLICHUBATh €€ IOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMoCTOSTEIbHO OpPraHU30BBIBATh y4eOHOE B3aMMOJCICTBHE B TpyIme (OmpenensTh oOIlue Ienu,
pacnpenensiTh poju, T0roBapuBaThCs APYT ¢ APYTrOM H T.1.).

IIpenmeTHble pe3yabTaThl:
OOyuaromuiics nayyumeca:

1. B mo3naBarenwsHOU cdepe:

* ONMCHIBAaTh CBOWCTBA TBEPMABIX, KHIKUX, Tra3000pa3HbBIX BEUIECTB, BBIICNISS HX CYIIECTBCHHBIC
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBYy, CTPOCHHIO M CBOMCTBaM, YCTaHaBJIMBATh MPUYUHHO-
CJIC/ICTBEHHBIC CBSI3U MEKY TaHHBIMHU XapaKTEPUCTHKAMH BEIICCTBA;



* PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATUUA «aTOM», «MOJIEKYJIa», «XUMHUYECKUN IIEMEHTY,
«MPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY, «BAJIECHTHOCThY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUMU;

* H300payKaTh COCTAB MPOCTEUIITNX BEIIECTB C TOMOIIBIO XUMHUECKUX (POPMYII U CYIITHOCTh XUMUIECKUX
peaKLyii C IOMOLIBI0 XMMUYECKUX YPABHEHMUI;

* BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILECTB, & TAKKE MAacCCOBYIO JIOJIO
XUMHUYECKOT0 JIEMEHTA B COCTMHEHUSIX JUIsl OLICHKH UX MPAKTHYECKOM 3HAUMMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHMUSI, KUCIOTBI, COJIH;

* KJIacCH(PUIMPOBATH OKCHIBI U OCHOBAHUS IO CBOWCTBAM, KHCJIOTBI M COJIU TIO0 COCTaBY;

* POBOJIUTh HECIIOKHBIC XUMHYCCKHUE OIBITHI W HAONIOJCHUS 32 W3MCHCHHSIMH CBONCTB BEIIECTB B
mporecce WX MpPEeBpalleHu; coOMI0IaTh MpaBuUia TEXHUKH O€301acHOCTH MPH MPOBEACHUN HAOIIONEHUH U
OTIBITOB;

* pa3nuy4aTh OSKCIEPUMEHTAJIBHO KHUCIOTHI W IIENOYM, TMOJb3YSCh HHIMKATOPAMHU; OCO3HABATh
HEOOXOAMMOCTh COOIOACHUS Mep 0€30MacHOCTH MPU 0OpaIICHUH C KUCIOTAMU U IIEI0YaMHU.

* pacKpbIBaTh CMBICH nepruoandeckoro 3akona . . Menneneena;

* OMKCHIBATH U XapAKTEPHU30BATH TAOJIUUHYIO (DOPMY MEPUOTUIECKON CHCTEMBI XUMUUECKHUX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIIEp U pacHpeesIeHue YnCia AIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM
ATOMOB XMMHYECKHX JIEMEHTOB MaJIbIX IEPHOIOB IEPUOTUIUCCKON CUCTEMBI, a TAKXKE KIS U KaJIbIIHS;

* pa3nuyaTh BUABl XUMHUECKON CBS3HM: HOHHYIO, KOBAJICHTHYIO MOJSIPHYIO, KOBAJICHTHYIO HETIOJISIPHYIO U
METaJNTNYECKYIO;

* 1300paxkaTh AIEKTPOHHO-MOHHBIC (DOPMYJIBI BEIIECTB, 00OPa30BaHHBIX XUMHUYECKUMHU CBSI3SIMH Pa3HOTO
BU/JIA;

* BBISIBJISITh 3aBHCHUMOCTh CBOWCTB BEIIECTB OT CTPOCHHUS WX KPHUCTALIMYECKHUX PEMIETOK: HOHHBIX,
aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTMUECKHUX;

* XapaKTepU30BaTh XMMHUYECKHE AJIEMEHThl M HX COECOUHEHHS Ha OCHOBE IIOJIOKEHHUS SJIEMEHTOB B
MIEPUOINYECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS X aTOMOB;

* XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHE MEPUOJUUECKOT0 3aKOHA U TIEPUOANYECKOM
cUCTeMbl XuUMHuYecKux 3jemeHToB [I. V. MennaeneeBa; * oOBSCHATh CYTh XMMHUYECKUX IPOLIECCOB U HX
MPUHIUIHATIBHOE OTINYHE OT PU3NUECKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MIPOTEKAHUSA XUMUUYECKUX PEaKIUit;

* YCTaHaBJIMBATh MPUHAICKHOCTh XUMHYECKONH peakluu K OINpeleI€HHOMY THIy MO OAHOMY U3
KJIaCCU(UKAMOHHBIX TMPU3HAKOB: 1) MO YMCIYy W COCTaBY HCXOIHBIX BEIIECTB M MPOJIYKTOB peaKUuu
(peakuuu COeAMHEHUs, PAa3I0KEeHUs, 3aMelleHUss 1 00MeHa); 2) M0 BBIJICICHUIO WU MOTJIOUICHUIO TETIOThHI
(peakuuy 5K30TEPMHUYECKHE M JHIOTEpMUYECKHE); 3) MO H3MEHEHHIO CTENEHEH OKHCIIEHUS XHUMHUYECKUX
AJIEMEHTOB (pEaKkluu OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE); 4) M0 o00paTUMOCTH Tpolecca (peakuuu
oOpaTUMBbIe U HEOOPATHMBIC);

* COCTaBJISITh YpPaBHEHUS OJIIEKTPOJUTUYECKON AMCCOIMAIIMM KUCJOT, IeJOoYeil, colied; MOJHbIE H
COKpalIéHHbIE HMOHHBIE YypaBHEHHUs peakuuid OOMeHa; ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuui;

* POTHO3UPOBATh MPOAYKTHl XHMHUYECKHX peakiuil mo ¢GopMyliaM/Ha3BaHUsIM MCXOJHBIX BEIIECTB;
OTIpeIeTISAITh UCXOAHBIE BellecTBa Mo (hopmynam/Ha3BaHUSM MPOAYKTOB PEAKIIUH;

* COCTaBJISITh YPAaBHEHUS PEaKIIMii, COOTBETCTBYIOIIUX MOCIEI0BATENFHOCTH («IIETIOUKE») MpEeBpaIleHui
HEOPraHMYECKHUX BEIECTB Pa3IMYHBIX KIIACCOB;

* BBISIBJISITh B MPOLECCE HKCIIEPUMEHTA IMPU3HAKU, CBUACTENBCTBYIOIIME O MPOTEKAHWU XHUMUUYECKOU
peakuuu;

* OTIpENIeNATh MPUHAAICKHOCTh HEOPraHMYECKHX BEIIECTB K OJAHOMY M3 HM3yUYEHHBIX KJIACCOB/TPYII:
METaJUIbl U HEMETAJUIbI, OKCUbl, OCHOBaHUS, KUCIIOTHI, COJIU;



* COCTaBJISITH (POPMYJIBI BEIIECTB 11O MX HA3BAHUSM;

* OINPEEIISATH BAJICHTHOCTD U CTEIIEHb OKHCIICHUSI 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIAITh (POPMYJBI HEOPTaHMYECKUX COCAWHEHUN TIO0 BAJICHTHOCTSIM U CTEICHSIM OKUCICHHUS
AJIEMEHTOB, a TAaK)Ke 3apsiaM MOHOB, YKa3aHHBIM B TA0JIUIIE PACTBOPHUMOCTH KUCIIOT, OCHOBAHUM U COJICH;

* OOBSICHITh 3aKOHOMEPHOCTH HU3MEHEHUS (U3MYECKUX M XHUMHUYCCKHMX CBOWCTB MPOCTBIX BEIIECTB
(MEeTaluIoB MW HEMETA/UIOB) M WX BBICHIMX OKCHIOB, OOpPAa30BAHHBIX 3JEMEHTAMH BTOPOTO M TPETHETO
MEPUOJIOB;

* Ha3bIBATh OOIINE XUMUICCKIE CBOWCTBA, XapaKTEPHBIC ISl TPYIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bpIBaTh OOIIME XUMHUYECCKHE CBOWCTBA, XapaKTEPHBIC UISI KAXKIOTO M3 KJIACCOB HEOPTaHWYCCKUX
BCIIECTB: KUCJIOT, OCHOBAHMI, COJICH;

* IPUBOJIUTH TPUMEPHI PEAKINH, MOATBEPKIAIOIINX XUMHUUECKHE CBOWCTBA HEOPraHWUYECKUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAHHI U COJICH;

* OTPEJIEIISTH BEIECTBO-OKUCIIUTENb U BEIIECTBO-BOCCTAHOBUTENH B OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peakumsix;

* COCTaBJISITh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN OaaHC (ISl M3yUYEHHBIX PEAKIUi) M0 MPET0KEHHBIM
CcXeMaM peaxKLun

2. B tpynogoii chepe:

* TI0JIL30BATHCS JIAOOPATOPHBIM 0OOPYOBAHNEM U XUMHYECKOU MOCYI0H;

* IPOBOANTH J1AOOPATOPHBIE OMBITHI, MOATBEPKIAIONINE XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKHUX BEIECTB;

* TOTOBUTH PACTBOPHI C ONIPEAEITEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA;

* ONPENENATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHCIOT W IIENOYEH MO HW3MEHEHHUIO OKpacKu
WHMKaTOPOB;

* IPOBOJUTh KAUECTBEHHBbIE pEaKIMM, MOATBEPKAAIOIINE HaAIW4YHMe B BOJHBIX PAacTBOPAax BEIIECTB
OTJIEJIbHBIX HOHOB

3. B 1eHHOCTHO — OpHeHTaIMOHHOU cdepe:

® aHaJIM3UPOBATbH U OIIEHUBATH MOCIEICTBUS Ul OKPYKAIOIIEeH cpeabl ObITOBON U MTPOU3BOJICTBEHHON
NESITETFHOCTH YeJIOBEKa, CBSI3aHHOM C TIEpepadOTKOM BEIIECTB.

4. B cdepe 6e301acHOCTH KUZHEACATCIBHOCTH .

e OKa3blBaTh IMEPBYIO IOMOIIb MPU OTPABICHUSAX, OXKOraXx U APYTUX TpaBMax, CBA3AHHBIX C
BEIIECTBAMU U JaOOPaTOPHBIM 000PYIOBAHUEM.

O6yanMHﬁCH ROJIYHUM 603MOHCHOCHMb HAVYUMbCA .

* IPaMOTHO 00paIlaThecs ¢ BEIIECTBAMU B MTOBCEIHEBHOM KU3HH;

* OCO3HaBaTh HEOOXOIUMOCTb COOJIOACHHUS TMPABHJI JKOJOTUYECKH OE€30MacHOro TMOBEICHUS B
OKpY>Karolllel TPUPOIHOU Ccpele;

* IOHUMATh CMBICT M HEOOXOAWMOCTb COONIOJICHUS MpPENNuCaHuil, MpeasaraéMblX B MHCTPYKIMSX IO
WCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.;

* HCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH MPH BBITIOJHEHUH HCCIIE0BATEIbCKUX
MPOEKTOB IO U3YUYEHHUIO CBOWCTB, CIOCOOOB MOMyUEHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBAaTh KOMMYHHKAaTHBHYI KOMIIETEHTHOCTb, MWCIOJIb3Yys CpPEIACTBA YCTHOW U IHMCBMEHHOU
KOMMYHHUKAllUu Tpu paboTe ¢ TEKCTaMu ydeOHHMKA W JIOTIOJHUTEIBHOM JUTEepaTypoil, CIpaBOYHBIMU
TabIMIaMu, TPOSBIATH TOTOBHOCTh K YBaXEHHIO MHOW TOYKH 3PEHHS] MPU OOCYXKICHHH PEe3yJIbTaTOB
BBITIOJTHEHHOW paboThI;



* OOBEKTUBHO OIICHMBAaTh HWH(POPMALMIO O BEIIECTBAX M XHWMHUYECKHUX MpoOIeccax, KPUTHUECKH
OTHOCUTBCSI K TICEBAOHAYYHOH HH(OpMALUK, HEAOOPOCOBECTHOW peKiIaMe, Kacarollelcsi MCIOIb30BaHUS
Pa3JINYHBIX BEILECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM NI IPAKTUYECKON JEATENBHOCTH YEJI0BEKA;

* OIIMCBIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSSI JIOTUKY CUCTEMHOI'O aHAJIN3a;

* IPUMEHATh 3HAHHUA O 3aKOHOMEPHOCTSX IEPUOJUYECKOM CHUCTEMBl XHMHMYECKUX DJIEMEHTOB IS
OOBSICHEHUS M TIPEJBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIyOJIEHUS 3HAaHUH 00 HCTOpHUHU
CTAHOBJICHUSI XWMHYECKOM HAyKH, €€ OCHOBHBIX IIOHSTHH, IE€PUOJMYECKOIO 3aKOHA KaK OJHOI0 U3
BAKHEUIINX 3aKOHOB IPUPOJIBI, & TAK)KE O COBPEMEHHBIX JOCTHKECHUAX HAYKU U TEXHUKU.

* COCTAaBJIATh MOJICKYJISIPHBIC U IIOJIHBIE HOHHBIEC YPABHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOJIUTH IIPUMEPHI PEAKLUN, MOATBEPKAAIOUIMX CYIIECTBOBAHUE B3aMMOCBSI3H MEXIY OCHOBHBIMH
KJIACCaMH HEOPTAHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3JEHCTBUS pa3INUHbIX (AKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOU
peakuuy;

* IPOTHO3UPOBATh PE3YyJIbTaThl BO3AECUCTBUSA PaA3IUYHbIX (DAKTOPOB HA CMEILIEHHE XHMHUYECKOro
paBHOBECHS.

* IPOrHO3UPOBATh XUMHUUYECKHE CBOWCTBA BEUIECTB HA OCHOBE UX COCTABAa U CTPOEHUS;

* IPOTHO3UPOBATh CIOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WM BOCCTAaHOBUTEIILHBIE
CBOMCTBA C YYETOM CTEIIEHENW OKHCIIEHUS 3JIEMEHTOB, BXOJSAIIUX B €70 COCTAaB;

* BBISIBJIAITH CYIIECTBOBAHUE FEHETUYECKOM B3aMMOCBSI3H MEXY BEIIECTBAMU B Psly: IPOCTOE BEIIECTBO
— OKCHJ] — TUJIPOKCHJ — COJIb;

* OPraHU30BbIBaTh, IPOBOJUTL YYCHUYECKUE MPOEKTHI IO MCCIEAOBAHUIO CBOMCTB BELIECTB, MMEIOIIUX
BAXKHOE ITPAKTUYECKOE 3HAUEHUE.



Conep:kanmne y4eOHOI0 npeamera

I'naBa 1. O0masi XapakTepuCcTHKA XUMHUYECKHUX 3JIEMEHTOB U XUMHUYECKHUX PeaKIni

(15 yacoB)
XapaKkTEepUCTHUKA DJIEMEHTA IO €ro IMOJ0KEHUI0 B MEPUOJUYECKON CUCTEME XMMHYECKUX AnemeHToB /[l. M.
MenneneeBa. CBoiicTBa OKCHIOB, KHUCJIOT, OCHOBAaHHH M COJIEH B CBETE€ TEOPUU DIIEKTPOJIUTHUECKOMN
JMCCOLMAIIMH U NIPOLIECCOB OKUCIIEHUS-BOCCTaHOBIIEHUA. [ eHeTnueckue psapl MeTania U HeMeTala.
[lonsTre o nepexoaHbIX 3aeMeHTax. AMPOTEpHOCTh. [ 'eHeTUUeCKUi psiji IEPEXOIHOT0 DIEMEHTA.
[lepnonnuecknii 3aKOH M NeEpUOAMYECKas cucTeMa xuMuudeckux dnemeHToB . M. MenneneeBa B cBeTe
y4eHHUs 0 cTpoeHuH aroma. Mx 3nauenune. Knaccupukanus XUMHUYECKUX peakUuil (COeIUHEHMs], Pa3IoKeHMs,
3amernieHus, oomena, OBP, obpaTtumasi, HeoOpaTumasi, 3K30- WU dHAOTepMUYecKas). DaKTOPhI BIUSIONINE Ha
CKOPOCTb XUMHUYECKOW peaKiuu.

I'naBa 2. Metajusbl (15 yacoB)

[TonoxxeHne MeTallioB B MEPUOAUYECKON cucteMe xumudeckux odiementoB J[. M. Menneneesa.
Merammueckasi KpUCTAJUTMYECKasl peleTka M MeTaTYecKas XuMuueckas cBsi3b. OOmue Qusudeckue
cBorictBa MertamroB. CrraBel, WX CBOHCTBA W 3HadeHHWe. XWMHWYECKHME CBOMCTBA METANIOB Kak
BOCCTAQHOBUTEJICH. DJIEKTPOXMMUYECKUN Ppsii HANpsKEHUW METauIOB M €ro  HCIOJb30BaHUE IS
XapaKTEPUCTHKA XUMUYECKUX CBOMCTB KOHKPETHBIX MeTayuioB. CrocoObl MOMyYeHHs] METaJJIOB: IHPO-,
rUApo- U dekTpoMeTrautyprusi. Kopposust MetamioB v criocoObl 60pbObI € HEH.

OOmas xapakTepUCTHUKA MMEJOYHBIX METaJJoB. Mertamwisl B mpupoae. OOmme crnocoOsl X
nonyuyenus. Ctpoenue atomoB. lllenounbie MeTamibl — MPOCThIE BELIECTBA, UX (PU3UUYECKHE U XMMUYECKUE
cBoiicTBa. BaxkHeillline coelMHEHUS LICIOYHBIX METAIOB — OKCHIbI, THAPOKCUABI U CONH (XJIOPUIBL,
KapOoOHaThl, Cynb(haTbl, HUTPATHI), WX CBOWCTBA W TPUMEHEHHE B HApOJHOM Xo3sicTBe. Kanuiinpie
yI0OpeHusI.

OOmas xapaKTepUCTHUKa 3JIEeMEHTOB riaBHoW moarpynnbl Il rpynmer. CrpoeHue aTomoB.
lenoyHo3eMenbHbIe METAJUIBI — MPOCThIE BEIIECTBA, UX (GU3NYECKHe U XUMHUUYECKUE CBOICTBa. Baxkueiiune
COCMHEHHS IIEJIOYHO3EMEIbHBIX METaNIOB — OKCHJABI, THAPOKCHABI U COJH (XJOPUABI, KapOOHATHI,
HUTPATHL, cynb(arsl U GocdaThl), UX CBOICTBA U MPUMEHEHUE B HAPOJAHOM XO3HCTBE.

Anomunuii. Crpoenue aroma, puU3NYECKUE M XMMUYECKUE CBOMCTBA MpocToro BemiecTBa. CoenuHEHUS
ATIOMHHHS — OKCHJI U THJIPOKCUI, UX amoTepHbIld xapakrep. Baxuelimme conu amomunus. [Ipumenenue
QIFOMUHHUS U €70 COEUHEHU.

XKenezo. Crpoenue aroma, (pu3nUecKue U XUMUYECKHE CBOMCTBA IPOCTOrO BellecTBa. [ eHeTuuecKue psijibl
Fe?* u Fe*". KauecrBennnle peaxiuu Ha Fe?* u Fe®'. Baxueiimue conm enesa. 3HaueHHe >Kelesa, ero
COEJIMHEHMI U CIUIaBOB B IPUPOJE U HAPOJHOM XO35IHCTBE.

Pa3znen 3. Hemerasibl (28 yacoB)

OO0mrasi xapakTepUCTHKAa HEMETAJUIOB: IOJIOXKeHHue B mnepuoaudeckoit cucreme JI. WM. MeHnneneesa,
OCOOCHHOCTH CTPOEHHS aTOMOB, DJEKTPOOTPUIATENIBHOCTh KaK Mepa «HEMETaJUIMYHOCTHY, Pl
ANEKTPOOTpUIaTENIbHOCTU. KpucTaminuyeckoe CTpoeHHE HEMETANIOB — MPOCTBIX BELIECTB. AJUIOTPOIHMS.
duzndyeckue cBocTBa HeMEeTAIOB. OTHOCUTENBEHOCTD MOHATHH «METAJI», «HEMETAII.

Bonopon. Ilonoxenue B neproaudeckoil cucreme xumudeckux sneMenToB J1. Y. MenneneeBa. CtpoeHue
aToMa U MOJIEKYJIbl. PDU3NYECKHE U XMMUUYECKUE CBOKWCTBA BOJIOPO/IA, €r0 MOJYYEHUE U IPUMEHEHHUE.

O6mas xapakTtepucTuka ramnoreHoB. CrpoeHue atoMoB. [IpocThie BemiecTBa, ux (usnueckue u
XUMUYECKHUE CBOMCTBA. OCHOBHBIE COEIMHEHHUS TAJIOT€HOB (TaJ0reHOBOAOPO/IbI M TaJIOT€HU/IbI), UX CBOMCTBA.



KavecTBenHnast peakuus Ha Xjopuna-uoH. Kpartkue cBenenust o xjope, 6pome, ¢prope u noxe. I[Ipumenenue
raJIOr€HOB U UX COCAVHEHUM B HAPOJHOM XO3SMCTBE.

Cepa. Crpoenue aToMa, ajsIOTPONMsL, CBOMCTBA U IpUMEHEHUE pomOudeckoi ceprl. Oxcunpl cepol (IV) u
(VI), ux nosyuenue, cBoiicTBa u npuMeHeHne. CepoBoOpoIHas U cepHUCTas KUCI0Thl. CepHas KUCIO0Ta U €€
COJIM, X IPUMEHEHNE B HAPOJHOM X03siiicTBe. KauecTBeHHas peakuus Ha Cyab(par-noH.

A3oT. CrtpoeHue atoMa M MOJIEKYJbI, CBOMCTBa MPOCTOrO BeuiecTBa. AMMMAK, CTPOECHHE, CBOMCTBa,
noJjiyueHue U npumeHenue. Coau aMMOHMS, UX cBoicTBa U npumeHenue. Oxcunpl azota (I1I) u (IV). AzotHas
KHUCIOTa, €€ CBOiicTBa W mpuMeHeHwe. HutpaTsl UM HUTPUTHL, NOpodIemMa HUX COAEpKaHUA B
CEeITbCKOXO035ICTBEHHOM IPOAYKIIH. A30THBIE YI0OPECHHUS.

®ocdop. CrpoeHwe aroma, auIOTPOINUs, CBOHCTBa Oenoro W KpacHoro ¢ocdopa, HX HPUMEHEHHE.
OcHoBHuble coequHeHMs: okcun pochopa (V), oprodochopras kucinora u pocdarsl. DochopHbie yIoOpeHUs.
Yrnepon. CrpoeHune aToma, auIOTPONHsI, CBOWCTBA AIIOTPONHBIX MOIU(HKAIMNA, npuMeHeHne. OKCHIIbI
yraepona (1) u (IV), ux croiictBa u npumeHenue. KauecTBeHHas peakius Ha yriaekucibiid ra3. KapOoHarsr:
KaJIbIUT, COJIa, MOTAlll, UX 3HAYEHHE B MPHUPOJE U KU3HMU denoBeka. KauecTBeHHast peakius Ha KapOOHaT-
HOH.

Kpemuuii. Crpoenue aroma, KpUCTAIUIMUECKUA KPEMHHMM, ero cBoicTBa M mpuMeHeHue. OKcHuJ KpeMHUs
(IV), ero mpupoanbsie pazHOBUIHOCTH. CHUITUKAThl. 3HAYCHHE COCAMHEHUN KPEMHHSI B JKMBOM M HEXUBOUH
npupoje. ITonsTne 0 CHIMKaTHON TPOMBIIUIEHHOCTH.

Paznen 4. O6001IeHNe 3HAHUIT 10 XMMHUH 32 KYPC OCHOBHOIi mKoJibl (10 4yacoB)
OU3NYECKUI CMBICT TOPSIAKOBOIO HOMEpPA JIEMEHTA B MEPHOJINYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, HOMEpOB MepuUoOJa U TPYNIMbL. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB AJIEMEHTOB W HX
COCIMHEHHWI B TEPHOJAaX WM TPYIIIaX B CBETE MPEACTABICHHN O CTPOCHUU aTOMOB DJIEMEHTOB. 3HAauY€HUE
MePUOINYECKOT0 3aKOHA.

Tumbl XUMUYECKHUX CBSI3€H 1 TUTIBI KPUCTALTUYECKUX PEIIeTOK. B3anMOCBSI3b CTPOCHUS U CBOWMCTB BEIIIECTB.
Knaccudukanus XUMHUYECKHUX PEAKIUKA 10 PA3TMYHBIM TpPU3HAKaM (YUCIO W COCTaB PEarupyronmx Hu
o0pa3ylomuxcsi BEMIECTB;, TEIIoBod 3¢ (dEKT; HCIOIb30BaHUE KaTaln3aTopa; HaIpaBJICHHE, W3MEHEHUE
CTETIEHEH OKUCJICHUSI aTOMOB).

[Ipocthie W ciOXHBIE BemecTBa. MeTaulbl M HEMeTaJUIbl. | eHeTHUYecKHe psapl MeTajula, HeMeTaia U
nepexogHoro Meramuia. Okcuabl (OCHOBHBIC, aM(OTEpHBIE W KHUCIOTHBIC), THIPOKCHIBI (OCHOBaHWSI,
aMmdoTepHbIC THAPOKCUIBI U KUCJIOTHI) U COJHM: COCTaB, KiIacCU(UKAIUs U 00IMe XUMHUUYECKHE CBONCTBA B
CBET€ TEOPUH DJICKTPOJUTHUECKOW TUCCOIMAIMM W TIPEACTABICHUWH O TMpoIeccax OKUCICHUS -
BOCCTaHOBJICHHsI. XUMHS U 37I0pOBbe. brITOBas XMMU4eckas rpaMOTHOCTh. PenieHune 3aia4 3a kype 9 kiacca.



TemaTuueckoe INIAHUPOBAHHUE C YKA3aHUEM KOJINIECTBA YaC0B,

OTBOAMMBIX HaA 0CBOCHME Ka)KI[Oﬁ TEMBbI.

Ne
ypoKa

Ha3Banue TeMbl

Kos-Bo yacoB
KaKI10Hd TeMbI

Pa3znen 1. O0mas XxapakTepucTHKA XMMHYECKUX 3JIEMEHTOB M XUMU4YeCKUX peakuuii (15 yacos)

1 3akonomepnoctu [ICXD 1
2 [Inan XapakTepuCTUKHU AJIeMeHTa 110 nosioxeHuio B IICX0. 1
3 XapakTepucTHKa XMMHUECKOT0 dJIEMEHTa MeTajuia o nosuoxenuto B [ICXD. 1
4 XapaKkTeprucTHKa XUMUIECKOTO dJIEMEHTa HEMETAJIJIa TI0 IMOJIOKCHHIO B 1
IICXD.
5 I'eHeTHUeCcKui psiT MeTaLIA 1
6 ['eneTnyeckuil psiji HeMeTaLIa. 1
7 XapaKkTepruCTUKa XHMHYECKOTO AJIEMEHTA 110 KUCIOTHO — OCHOBHBIM 1
CBOMCTBAM 00pa3yeMbIX UM COCTMHECHHM.
8 AMoTepHbIe OKCHUJIBI U THJIPOKCH/IBI. 1
9 3auémmnan paboma Nel no meme: «Qouwian xapaxmepucmuka XumuuecKux 1
INEMEHMO8)
10 [Tepuomnuecknii 3akon u [ICXD JI.1. Menneneena. 1
11 | Xumudeckas opraHu3aiysi Iprupobl. 1
12 TUIbI XUMUYECKUX PEaKIIUM. 1
13 | CkopocTh XUMHUECKHX peakinii. DaKTOPhI, BIHUSIONINE HA CKOPOCTh 1
XUMHYECKUX PEAKIUN.
14 | KaTanu3aTopbl U KaTajaus. 1
15 | KonTpouabHasi padora Nel nmo teme: «O0mas xapakrepucTuKa 1
XHMHYECKHX 3JIEeMEHTOB H XUMHUYECKUX PeaKIuii)
Pa3nen 2. Mertajbl (15 yacoB)
16 ITonoxxenue meramioB B [ICXD u ctpoeHne aToMOB. 1
17 | ®usnyeckue cBOWCTBA METAJIJIOB 1
18 | Cnnassl 1
19 XUMHUYECKHE CBOWMCTBA METAIJIOB 1
20 | [lomydeHue MeTaJIOB 1
21 | Koppo3us MmeramioB 1
22 I1lemoyHbIC METAILIBI 1
23 bepuiuii, MarHuii U MEI09YHO3EMEIbHBIC METaJLIbI. 1
24 | AnroMuHUIL. 1
25 | XKeneso 1
26 | IIpakTHyeckasi padora Nel. 1
I'enetnueckue psasl xenesa (I1) u xxenesa (I11). Baxxneiimue comu xene3a
27 | IlpakTHyeckasi padora Ne2. 1
Pemenue skcriepuMeHTaNbHbIX 33124 «llomyueHne coeAMHeH METaIoB U
W3YYCHHE UX CBOWCTBY
28 | llpakTnueckas padora Ne3. «PenieHne SKCiepuMEHTANBHBIX 33124 10 1




pacrio3HaBaHUIO U MMOJTYYCHUIO COCIMHECHHMN METaJLJIOB)

29 Pemenue 3amay no reme: «MeTajuib» 1

30 KonTpoannasi padora Ne 2 mo teme: «Mertamibn 1

Pa3nen 3. Hemerauinbl (28 yacoB)

31 | Hemerauibl. ATOMBI U IPOCTHIE BEIIECTBA. 1
32 | Kucnopon, 030H, BO3IyX. 1
33 | Bogopog. 1
34 | Boma 1
35 | Boza B JKM3HH YeJIOBEKA. 1
36 | 'ayorensl. 1
37 | CoeqMHEHHUS TAJIOTCHOB. 1
38 | Ilomyuenue ranoreHoB. buonornueckoe 3Hadenue. [Ipumenenue. 1
39 | Kucnopon 1
40 | Cepa 1
41 | CoenunHeHus cepbl 1
43-44 | TIpon3BOJICTBO CEPHOM KUCIOTHI 2
45 | IlpakTuyeckas padora Ne 4. Permenne sKClIepUMEHTAIBHBIX 33/]1a4 110 TEME: 1
«IToarpynma kucmopoa»
46 | Asor 1
47 AMMHaK 1
48 | Coan aMmMoHusI 1
49 KucJsiopoansie coetmHeHHs1 a30Ta 1
50 | ®ochop 1
51 | Coenunenus ¢ocdopa 1
52 Yraepona 1
53 | KucjopoaHble coelMHEeHHs YIiiepoaa 1
54 | IlpakTu4yeckas padora Ne 5. Pernenue sKCiepuMEHTAIBHBIX 33/1a4 110 TEME: 1
«Iloarpynmsl a30Ta U yriepoaay
55 Kpemunii u ero coemneHusi 1
56 | IlpakTuuyeckasi padora Ne 6. [lonydyenue, coOnpanue u pacrio3HaBaHUE 1
ra3os.
57 Pernenue 3axa4 mo teme: «Hemerasabn 1
58 | KourpoabHas padora Ne 3 mo teme: «Hemeraibny 1

Pa3znen 4. O0001meHne 3HaHUI 110 XUMHUHM 32 Kypc 0OCHOBHOM mKo0JIbL [loaroroska k OI'J.
(10 yacoB)

59 Ilepuonuueckas cucrema J[.1. MenpaeneeBa u cTpoeHue atoma

60 9J'IeKTpOOTpI/II_IaTeJ'IBHOCTB. CreneHb OKHCIICHHUS. CTpOGHI/Ie BCIICCTBA

61 Kiaccudukanys XuMHIeCKHX PEaKIIHid.

62 | CKOpOCTh XMMHYECKUX PEaAKITHi

63 QHGKTPOJII/ITI/I‘-ICCKEUI aucconuanys. Peakiiuy HOHHOT O oOMeHa.

64 | OBP

65 Knaccudukarms BemiecTs.

66 XapaKTepHLIe XHUMHUYECKHE CBOMCTBA HCOPraHNYICCKUX BCUICCTB

A e

67 | 3auémnan paboma Ne2 no meme: «O600usenue 3HaHUil RO XUMUU 3d KYPC
OCHOBHOU WKOJIbL)

68 Pemenue 3amau 1

Hroro: 68
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