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IlnanupyemMble pe3yJbTaThI:

JInuyHOCTHBIE Pe3YJabTATHI 00YUeHHsl YJAIIUICs H0JKEeH: 3HATh M MOHUMATh. OCHOBHBIC HCTOPHUYECKUE COOBITHS, CBI3aHHBIC C PA3BUTUEM XHUMHUHU
u O6IlI€CTBa; JOCTUXKCHUS B o0JytacTy XUMHUH U KYJIbTYPHBIC TPpaAULIUN (B YaCTHOCTHU, HAYYHBIC TpaI[I/IIII/II/I) cBOEH CTpaHBbI; O6IlI€MI/Ip0BI)Ie JOCTUXCHUS B
00JacTH XMMUH; OCHOBHBIC TIPUHITUIIBI U TIPABHJIA OTHOIIIEHUS K TIPUPOJIC; OCHOBHI 3JI0POBOTO 00pa3a )KU3HU H 3I0POBbECOCPETAOIINX TEXHOJIOTHI;
IMpaBHJia IOBCACHUA B '—Ipe?)BI)ILIaI\/’IHI)IX CUTyallusiX, CBA3aHHBIX C BOSI[GfICTBHGM PAa3IMYHBIX BCIICCTB, OCHOBHLIC IIpaBa U 00s13aHHOCTH TrpaXXJaHU Ha (B
TOM YHUCIJIC yqamerocsl), CBsA3aHHBIC C INYHOCTHBIM, HpO(bCCCI/IOHaJ'II)HI)IM " )KU3HCHHBIM CaMOOIIPEACIICHUCM, COUHUAJIBbHYIO 3HAYMMOCTDb U COACPKAHNEC
npodeccuit, CBA3aHHBIX C XUMHEH;

HCIBITHIBATL: YYyBCTBO r'OPAOCTH 3a pOCCHfICKyIO XUMHYCCKYIO HAYKY U YBAXKCHHUEC K UICTOPUHU €€ PA3BUTHUSA; YBAXKCHUC U IPUHATUC )IOCTI/I)KGHI/Iﬁ XUMHUHN
B MUDE; JII000Bb K MPUPO/IE; YBAKEHUE K OKPYXKAIOLIUM (yJaIlllUMCsl, YYUTENIIM, POAUTENSM U Ip.) — YMETh CIyIIaTh U CIBIIIATh MapTHEpa, IPU3HABATh
MPaBO KaXJOTO Ha COOCTBEHHOE MHEHHE, IPUHIUMATh PEIICHHUS C YYETOM TO3HIINI BCEX YUACTHUKOB; YYBCTBO MPEKPACHOTO M ICTETHYECKUX YYBCTB Ha
OCHOBE 3HAaKOMCTBA C MHPOM BEIIECTB M WX IPEBpAICHUI; CaMOYBOKEHUE M SMOIIMOHAIBHO-TIOJIOKHUTEIHHOE OTHOIICHUE K ceOe; MPU3HABATH:
IIEHHOCTb 37I0POBBs (CBOCTO U JPYTHX JFO/ICH ); HEOOXOIMMOCTh CAMOBBIPAKCHHUSI, CAMOPEATH3aINH, COIMAILHOTO MPU3HAHUS; 0C03HABATH: TOTOBHOCTh
(MM HETOTOBHOCTB) K CAMOCTOSTENBHBIM MOCTYIIKaM W JACHCTBHUSAM, OTBETCTBEHHOCTh 32 MX PE3YJbTAaThl; TOTOBHOCTh (MM HETOTOBHOCTH) OTKPHITO
BBIpa)XKaTh U OTCTauBATh CBOIO TIO3UIUIO H KPUTHYHO OTHOCHUTHCS K CBOMM IMOCTYITKAM;

MNPOSABJATH: KOJOTHYECKOE CO3HAHUE, JTOOPOKEIATeIbHOCTh, JIOBEPUE W BHHUMATEIBHOCTh K JIFOASM, TOTOBHOCTh K COTPYIHUYECTBY W JIPYKOE,
OKa3aHHWIO TIOMOIIM TEeM, KTO B HEH HYXJIaeTcs, OOOOIICHHBIH, YCTOWYHMBBIA W W30MpATCIbHBIA MO3HABATEIBHBI HMHTEPEC, WHHUIUATHBY U
TM0003HATENILHOCTh B M3YYCHUU MHpPA BEIIECTB U PEaKIIHii; [1EJIeyCTPEMIICHHOCTh M HACTOWYHMBOCTD B JIOCTHXKCHHH I1IeJICi, TOTOBHOCTD K MIPEO/I0JICHUIO
TPYAHOCTEH; YOCKIEHHOCTh B BO3MOYKHOCTH TIO3HAHUSI TIPUPO/IbI, HEOOXOAMMOCTH Pa3yMHOTO MCIIOJIb30BAHMS TOCTH)KCHUI HAYKU U TEXHOJOTHH JUIS
pa3BUTHSI OOIIECTBA;

yMeTb: YCTaHABIMUBATh CBS3b MEXKIY LENbI0O U3YYCHHUS] XMUMHH U TeM, U1 YerO0 OHa OCYIIECTBISETCS (MOTHUBAMH); BHIIOIHATH KOPPUTHUPYIOIIYIO

CaMOOIICHKY, 3aKIIIOYA0MIYIOCA B KOHTPOJIC 3a MPOUECCCOM HM3YUYCHHA XUMHWU U BHCCCHUUN HeO6XOI[I/IMHX KOPPCKTHBOB, COOTBCTCTBYIOIIUX 3TallaM U



crioco0aM U3y4eHHUsI Kypca XUMUH; BBIMOIHATH PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKITIOUAIOIIYIOCS B OLIEHKE Mpolecca U pe3yabTaTta U3y4eHus: Kypca
XMUMHH OCHOBHOH IIKOJIBI, TIOJIBEJICHIH UTOTOB HA OCHOBE COOTHECEHHUS IIeJICH U pe3yabTaTOB;

CTPOUTH KU3HEHHBIE U MPO(ECCHOHABHBIC TUIAHBI C YYETOM KOHKPETHBIX COIMATbHO-UCTOPUYCCKHX, TMOJUTHYCCKUX M SKOHOMHYECKHUX YCIIOBHIA,
OCO3HaBaTh COOCTBEHHBIC IIECHHOCTH U COOTBETCTBHE UX

MPUHUMACMBIM B KU3HU PEHICHHUSAM; BECTH JHMAJIOT HA OCHOBE PABHOIPABHBIX OTHONICHWH W B3aUMHOTO YBa)KCHUS; BBIICIATh HPABCTBEHHBIM aCTICKT
MOBEJICHUS U COOTHOCHUTH TMOCTYNKH (CBOW WM APYTHX JIFOJEH) W COOBITHS C MPUHSATBIMA ITUYECKUMHU HOPMAaMH; B TIpEJesiaXx CBOMX BO3MOXKHOCTEH
MIPOTHUBOCHCTBOBATE JICHCTBUSAM U BIUSHUSAM, TIPEICTABIISIOIINM YTPO3Y )KH3HU, 3I0POBBIO U 0€30TTaCHOCTH JIMYHOCTH M 0011IecTBa. MeTanpeaMeTHbIe
pe3yJbTaThl 00yUYeHHs YYalTuiics 101KeH YMETh:

OTIPENIENATh 1eJTh yIeOHOU JAEATEIHHOCTH C MMOMOIIBIO YIUTENS M CAMOCTOSITEIIBHO, MICKATh CPEICTBA €€ OCYIIECTBIICHUS, paboTas 1Mo TuIaHy, CBEpSTh
CBOM JICUCTBHS C IEIbI0 W MPH HEOOXOJIUMOCTH HCIPABJIATH OMIUOKH C TIOMOIIBIO YUUTENS W CaMOCTOSTEIBHO; COCTABJIATh aHHOTAIMIO TEKCTA;
Co37aBaTh MOJICIM C BBIICICHUEM CYIICCTBCHHBIX XapaKTCPUCTHK OOBEKTa M TMPEJACTABICHHEM WX B IPOCTPAHCTBCHHO-TPA(QUUSCKON WIIH
3HaKOBOCHMBOJIMYECKOH opme;

OTIPeNeNATh BUJIbI KJIacCHU(pUKAINH (€CTECTBEHHYIO M ICKYCCTBEHHYIO);

OCYIIECTBIISITH MPSAMOE ACTYKTUBHOE JJOKA3aTEIbCTBO Y Yaluiics

JT0JIZKEH YMETh:

paboTaTh 1O COCTABJIICHHOMY IUIAHY, UCIIOJIBb3Ys HAPSIy C OCHOBHBIMU H JIOMIOJHUTEIBHBIC CPEJCTBA (CIIPABOYHYIO JINTEPATYPY, CIOKHBIC TIPUOO PBI,
cpeacrBa UKT); ¢ momompio yunTesns oTOMpaTh UTsS pelieHus y4eOHBIX 3a/1a4 HeOOXOMMBIC CJIOBAPH, SHIMKIIONEANH, CIPABOYHUKH, SIEKTPOHHBIC
JIMCKH,

COIOCTAaBIIATh U OTOMPATh HHPOPMAIIHIO, ITOJYICHHYIO U3 Pa3IMYHBIX UCTOYHUKOB (CIIOBApH, SHITUKIOTICIUH, CIIPABOYHUKH, DJICKTPOHHBIE TUCKH, CETh
HHutepHer);

MIPEJICTaBIATh HHPOPMAIIUIO B BUAE TAOIHUII, CXEM, OMIOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ mpuMeHneHueM cpeacts MKT;

0(OpPMIISITH CBOM MBICTH B YCTHOW U MUCHMEHHON pPEeUd C Y4eTOM CBOMX yYEOHBIX U KU3HEHHBIX PEUYEBBIX CHUTYAIlMil, B TOM YHCIE C MPUMEHEHHEM

CpCACTB I/IKT, COCTaBJIATH PCUCH3UIO HA TCKCT; OCYHICCTBIIATh NOKA3ATCIBCTBO OT ITPOTHBHOTO.



IInanupyemsble pe3yJbTaTbl 00yueHHsi: BbIyCKHUK
HAYYHTCA:

. OTIHMCBIBATH CBOMCTBA TBEP/BIX, XKHUIKHUX, Fa3000pa3HbIX BEUIECTB, BHIACISSA UX CYILIECTBCHHbIC TPU3HAKH;

. XapaKTEepPHU30BaTh BEIECTBA 10 COCTABY, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATh IPUYMHHO-CJICIACTBEHHBIE CBSI3M MEXIY JaHHBIMHU
XapaKTEPUCTUKAMHU BEILIECTBA;

. PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHAX MOHATHH «aTOM», «MOJIEKYJIA», «XUMUYECKAN IEMEHT, «IIPOCTOE BEIIECTBO», «CIIOKHOE
BEILIECTBO», «BAICHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XHUMUH;

. n300paxaTh COCTaB MPOCTEUIINX BEIIECTB C IMOMOIIBI0O XMUMHMUYECKHX (QOpPMYI U CYHUIHOCTh XMMMUYECKHUX PEAaKIUil C MOMOIUIbIO
XUMHUYECKUX YPaBHECHHU;

. BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAacChl BEIIECTB, a TaKKE€ MAaCCOBYIO JIOJK0 XMMHUYECKOTO D3JIEMEHTa B
COEIMHEHMSX JUIS OLICHKU UX NMPAKTHYECKON 3HAYMMOCTH;

. CPaBHUBATH I10 COCTaBY OKCHU/bI, OCHOBAHMS, KUCIIOTHI, COJIU;

. KJ1acCU(UIUPOBATh OKCH/IbI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTBI M COJIU 110 COCTABY;

. M0JIb30BaThCsl Ta00PATOPHBIM 000PYIOBAaHHEM U XMMHUECKOH MOCYI0H;
. MIPOBOJIUTH HECIIOKHBIE XUMUYECKUE ONBITHI M HAOJIIOICHHSI 32 U3MEHEHUSIMU CBOMCTB BEIIIECTB B IPOIIECCEe UX MPEBpaIIeHUIT; cOOII01aTh

IIpaBuJIa TCXHUKH 0e30macHOCTH IIpU IMTPOBEACHN N Ha6J'IIOI[eHI/II\/'I " OIIBITOB,

® pas3imiaTb OKCIICPUMCHTAJIBHO KHCIIOTBI H H_[éJ'IOLII/I, IOJIB3YACh HHAUKATOpaMHu, OCO3HaBaTb HGO6XOI[I/IMOCTB CO6J'IIOI[CHI/I5I MCp
0e301acHOCTH IIpu O6paH_[eHI/II/I C KUCJIOTaMH U 1ICJI0YaMU.

® PaCKpbIBATb CMBICII ICPHOJUYICCKOI'O 3aKOHA I[ n. MeHz[eneeBa;

® OIIUCBIBATDH U XaPAKTCPU30BaATh Ta6J'II/I‘lHYI-O (1)OpMy HCpHOI[PI‘I@CKOfI CHUCTEMbI XUMHUYCCKHUX 3JICMCHTOB,

° XapaKTCPU30BaATh COCTAB ATOMHBIX AACP U PACHPCACIICHUC YN CJIAa 3JICKTPOHOB IO JJICKTPOHHBIM CJIOAM ATOMOB XUMHUYCCKUX 3JICMCHTOB
MaJIbIX IIEPHUOJOB nepnozuzmecxoﬁ CHUCTCMBI, a4 TAKXKE KaJIusd U KaJIbIHA;

® pa3jiniaTb BUIbL XHMHUYECKOH CBSI3H: HOHHYI0, KOBAJICHTHYIO ITOJIAPHYIO, KOBAJICHTHYIO HCTIOJIAPHYIO U MCTAJINIMUCCKYIO,

® 1/1306pa>1<aTL QJICKTPOHHO-UOHHBIC (bOpMyJ'ILI BCIIICCTB, 06p8.30BaHHBIX XUMHUYCCKUMHU CBA3AMHA PA3HOI'O BUAA,



® BBISIBISATE 3aBHCHMOCTH CBOMCTB BCIICCTB OT CTPOCHHA HUX KPUCTAIUIMYCCKUX pCIJ_IéTOKI HOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX,
METATLIIMYCCKUX ]

* XapaKTCpu3oBaTb XUMHUYCCKUC JSJICMCHTBI W HX COCAMHCHHUA Ha OCHOBC IIOJIOKCHHA JJIICMCHTOB B HepI/IOIIH‘IeCKOfI CUCTEMC H
0COOEHHOCTEH CTPOCHHS UX aTOMOB;

° XapaKTCpUu3oBaTb HAYYHOC W MHUPOBO33PCHYUYCCKOC 3HAYCHHC INCPUOANYCCKOI0 3aKOHA H HGpHOI[H‘IGCKOfI CUCTCMBI XHMMHUYCCKUX
9JICMCHTOB

J1. 1. MenneneeBa; * 00bACHATh CyTh XUMUUYECKUX MPOIIECCOB U UX MPUHLIUIUAIBHOE OTINYHE OT PUINUECKUX;

*  Ha3bIBaTh IPU3HAKU U YCIOBUSI MPOTEKAHUSI XUMHUUECKUX PEaKIINii;

*  YCTaHaBJIMBATh MPUHAJUIEKHOCTh XMMHUYECKON PEAKIMH K ONPEAENIEHHOMY THITY [0 OJTHOMY M3 KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) 1O
YHCIy ¥ COCTaBY UCXOJHBIX BEIIECTB U MPOAYKTOB peakiuu (peakuy COeTMHEHUS, Pa3ioKeHHs, 3aMelIeHns 1 oOMeHa); 2) MO BBIJACIECHUIO WU
MOTJIOLIEHUIO TETJIOTHI (PEeaKIUH AK30TEPMUUYECKUE U IHIOTEPMUYECKHUE); 3) MO HU3MEHEHUIO CTENeHEeH OKUCICHHS XUMHUYECKHUX SJIEMEHTOB
(peakuuy OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE); 4) 0 00paTUMOCTH Tpoliecca (peakuuu oopaTuMble 1 HEOOpaTHUMBbIE);

. COCTaBJIATh YPaBHEHUs SJIEKTPOJUTHUUYECKON IUCCOLMALMU KUCIOT, LIEJIOoYeH, COJied; MOJHbIE M COKpALIEHHbIE MOHHBIE YpaBHEHUS
peakuuii oOMeHa; ypaBHEHHUs OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIHii;

*  I[POrHO3MPOBATh IMPOAYKTHI XMMHUYECKHX PEAKIMH MO GopMyiamM/Ha3BaHUSIM MCXOJHBIX BEIIECTB; ONPEIENATh UCXOHbIC BEIIECTBA 10
(dopMynaM/Ha3BaHUSAM IPOJYKTOB PEAKLIUY;

. COCTaBJIATh YPAaBHEHMsI PEAaKLUH, COOTBETCTBYIOIIUX IOCIEIOBATENBHOCTH («LEMOYKe») IMPEeBpAIleHUl HEOPraHMYECKUX BEIECTB
pa3IUYHbIX KJIACCOB;

*  BBIABJIATH B IPOLIECCE SIKCIIEPUMEHTA IPU3HAKHU, CBUJIETEILCTBYIOIINE O MPOTEKAaHUM XUMUYECKOH peakiui;

*  IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAacCOBOM J10J1ei pacTBOPEHHOTO BEILIECTBA;

. OTIPEJEIIATh XapaKTEP CPENbl BOJHBIX PACTBOPOB KUCJIOT U IIEJI0YEH 110 U3MEHEHUIO OKPACKH MHIMKATOPOB;

*  TPOBOJUTH KAYECTBEHHBIE PEAKIIMH, IIOATBEP)KAAIOIINE HAJMUKE B BOJHBIX PACTBOPAX BEIIECTB OTACIBHBIX HOHOB

. OTpeNeNATh NMPHUHAUICKHOCTh HEOPraHMYECKHX BELIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAJIbl U HEMETaJUIbl, OKCUJIbI,
OCHOBAaHUS, KUCJIOTHI, COJIH;

® COCTaBJIATDH (bOpMyJ'ILI BCIICCTB 110 UX HA3BAHHUAM,



. OIIPENEIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

. COCTaBJIATH (DOPMYJIbl HEOPraHUYECKUX COCAMHEHHH 10 BAJICHTHOCTSIM M CTEICHSM OKHCIICHHUS DJIEMEHTOB, a TAaKXKe 3apsiiaM HMOHOB,
yKa3aHHBIM B Ta0JUIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHHUI U COJICH;

. OOBSICHATH 3aKOHOMEPHOCTH N3MEHEHUS (PU3MUECKUX U XUMHUUECKUX CBOWCTB MPOCTHIX BEIIECTB (METAIOB M HEMETAJUIOB) M UX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX AIEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

. Ha3bIBaTh OOIINE XUMUYECKNE CBOMCTBA, XapaKTEePHBIE ISl TPYIIT OKCHJIOB: KHCIOTHBIX, OCHOBHBIX;

® Ha3bIBaTh 06IIII/IC XUMHUYCCKUEC CBOfICTBa, XapaKTCPHBIC I KAXKI0I0 U3 KIIACCOB HCOPTAHNYCCKUX BCUICCTB: KHUCJIOT, OCHOBaHI/II\/'I, COJ'ICfI;

d HpI/IBO)II/ITB HpI/IMepBI peaKHHfI, HOI[TBep)KI[aIOHII/IX XUMHUYCCKHUEC CBOfICTBa HeopFaHI/I‘IGCKI/IX BEIICCTB:. OKCHUIA0OB, KHUCJIOT, OCHOBaHI/Iﬁ nu
COJIeH;

. ONPEIEINIATH BEIIECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTENb B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUSX;

. COCTaBJISATh OKUCIINTEIHHO-BOCCTAHOBUTEIIbHBIN OasiaHC (17151 M3yYEHHBIX peakluii) Mo MpeIIoKEeHHBIM CXeMaM peaKiuii;

. MPOBOJIUTH JIA0OPATOPHBIE OTIBITHI, MOTBEP)KIAIOIINE XUMUUECKUE CBOMCTBA OCHOBHBIX KJIIACCOB HEOPTaHMYECKHUX BEIIECTB;
BhInyCKHHUK MOJTYy4YUT BO3MOKHOCTh HAYUYHMThCS:

. IPaMOTHO 0OpaIaThCs ¢ BEIIECTBAMHU B TTOBCEIHEBHOM JKU3HH,

. 0CO3HaBaTh HEOOXOUMOCTh COOJTIOICHHMSI MPABUIT KOJIOTMYECKH 0€30MacHOTO MOBEACHUS B OKPY)KAIOIICH MPUPOIHOM Cpe/ie;

. MMOHMUMATh CMBICIT K HEOOXOIUMOCTh COOJTIOJICHUS TIPEITUCAHMM, ITPEIIaraéMbIX B HHCTPYKIIMSAX O MCITOJIb30BAHMIO JICKAPCTB, CPEICTB
OBITOBOM XMMHH U JIP.;

. UCIIOJIb30BaTh MPHOOPETEHHBIC KIIOYEBBIC KOMIIETEHTHOCTH IPH BBITIOJIHEHHH HCCIIEOBATEIICKAX MPOCKTOB M0 M3YYCHUIO CBOWCTB,
croco0OB TMOJYYCHUS U PACIIO3HABAHUS BEIIECTB;

. pa3BUBaTh KOMMYHUKATHBHYI KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEICTBA YCTHOW M MUCHBMEHHOW KOMMYHUKAIIUH MPH PaboTe ¢ TEKCTaMu
y4eOHHUKa ¥ JJOTIOJHUTEIBHOM JTUTEPAaTypOl, CIPABOYHBIMH TaOIUIIAMH, TIPOSIBJIATH TOTOBHOCTD K YBAXKCHHUIO UHOHM TOYKHU 3PEHUS MTPH 0OCYKICHUH
PE3yJIbTaTOB BBIMIOJHEHHOM PabOTHI,

. 00BEKTHBHO OIICHUBATh MH(POPMAIIUIO O BEIIECTBAX U XUMHUECKHUX MPOIIECCAaX, KPUTUISCKA OTHOCUTHCS K IICEBAOHAYYHOW HHPOPMAIIUH,
HEJI0OPOCOBECTHOM peKiaMe, KaCaIOIICHCsl UCTIOJIb30BaHUS Pa3IMYHbBIX BEIIECTR.

® 0CO3HaBaTh 3HAYCHUC TCOPECTUUCCKUX 3HAHMUH JJIs HpaKTquCKOﬁ ACATCIBHOCTHU YCJIOBECKA,



. ONMCHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTMKY CUCTEMHOIO aHAJIN3a;

. MIPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOJUYECKON CHCTEMbl XUMUYECKUX AJIEMEHTOB JJIsl OOBSICHEHUS U IPEIBUICHUS CBONCTB
KOHKPETHBIX BELIECTB;

. pa3BuBaTh WHPOPMALMOHHYIO KOMIIETEHTHOCTh TOCPEJCTBOM YIIIYOJCHHs 3HAHWHA OO0 MCTOPUHU CTAHOBJICHUS XMMHYECKOW HAyku, e&
OCHOBHBIX IOHSATHH, IIEPUOJANYECKOr0 3aKOHA KAK OJAHOTO M3 BAXXHEHIIMX 3aKOHOB IPHUPOJBI, a TAKXKE O COBPEMEHHBIX JOCTH)KCHHUAX HAyKU U
TEXHUKH.

. COCTaBJISATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHHUSI 110 COKPAILEHHBIM HOHHBIM YPaBHEHUSM;

. MPUBOJUTH TMPUMEPHI PEaKIUi, TOATBEPKIAAIONINX CYIIECTBOBAHUE B3aWMOCBSI3M MEXJy OCHOBHBIMH KJIacCaMH HEOPTaHMYECKHX
BCIIECTB;

. MIPOTrHO3UPOBATh PE3YJIbTAThl BO3AEHCTBUS Pa3IMYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUECKON peaKIny;

. MIPOTrHO3UPOBATh PE3YJIbTAThl BO3IEHCTBUS PA3IMUHBIX (AKTOPOB HA CMEI[EHIE XUMUYECKOTO PaBHOBECHS.

. IIPOTHO3MPOBATh XMMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHMS;

. IIPOrHO3UPOBATh CHOCOOHOCTh BEIECTBA MPOSBIITE OKMCIUTEIbHbBIE UM BOCCTAHOBUTENIBHBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIIEHUS
JJIEMEHTOB, BXOIALIUX B €TI0 COCTAB;

: BBISIBIIATh CYLLIECTBOBAHNE NEHETUYECKON B3aUMOCBSI3H MEXK Ty BEILIECTBAMM B PSIY: IPOCTOE BEIIECTBO — OKCUJ — I'MAPOKCHUI — COJIb;

® OpPraHru30BbBIBATh, IIPOBOAUTH YHCHUYCCKUEC ITPOCKTHI 110 UCCIICAOBAHHUIO CBOICTB BCIICCTB, MMCIOUIUX BA)KHOC IIPAKTHYECKOC 3HAYCHUC.



Coaeprxanue yueOHOI mporpaMmmMbl npeaMera « XHMHUDY
Beenenue. O0mas XapakTepuCcTUKA XUMUYECKHUX 3JIEMEHTOB H XUMHYECKHUX PeaKIuid.
IMepuoauuecknii 3axon u [epuoanyeckas cucrema xumuueckux jiemenToB /. U. MenaeneeBa (10 u)

XapakTepucTuKa dJIeMEHTa 0 €ro nojoxkenuro B [leprnoanueckoii cucrteme xumuueckux snemenToB Jl. Y. MenneneeBa. CBolicTBa OKCHUIIOB, KHCJIOT,
OCHOBaHMM M COJIEH B CBETE TEOPUHU DIIEKTPOJUTHYECKOM IUCCOIMALMU W OKHCIICHHS-BOCCTAaHOBJIEHMS. [IOHATHE O MEpPEXOIHBIX 3JIEMEHTaX.
AmboTepHocTh. ['eHeTnueckuii psa nepexonHoro snementa. [lepuonmyeckuil 3akoH u Ilepuonuueckas cuctema xumuueckux snementros JI. U.
MenneneeBa. XuMu4ecKkasi OpraHu3anysi >KMBOM M HEKUBOW MPUPOJIbl. XHUMHUYECKUI COCTaB s1/Ipa, MAHTHH U 36MHOM KOPbL. XUMUYECKUE DJIEMEHTHI B
KJIETKaX >KMBBIX OPraHU3MOB. Makpo- U MUKpo3JieMeHThl. O0001IeHNEe CBEICHNI 0 XMMUYECKUX peakiusax. Kinaccupukanyss XMuMUUECKUX peakui mo
Pa3IUYHBIM NPU3HAKAM: «UUCIIO U COCTAB PEArupyroUIMX M 00pa3yIOLIMXCs BELECTB», «TEIIOBON APPEKT», «HANpaBIECHUE», KI3MECHEHNUE CTEICH el
OKHCIICHHSI DJIEMEHTOB, 00pa3yIoOIUX PearupyolIie BEIIECTBaY, «(pa3a», «MCI0Ib30BaHue KaTain3aTtopa». [IoHaTHe 0 CKOPOCTH XMMHUYECKON peaKItu.
dakTopsbl, BAUAIOIINE HA CKOPOCTh XUMHUECKUX peakuuil. Karanuszaropsl n katanu3. THrMOUTOPbI. AHTHOKCUAAHTHI.

JdemoncTpanmnu.

Paznuunbie dopmbr Tabauier . M. MenneneeBa. Moaenu aToMOB ieMeHTOB 1—3-10 mepuooB. Mojenb CTpOeHHUs 3€MHOTO Imapa (IonepevyHbIi
pas3pe3). 3aBUCHMMOCTb CKOPOCTHM XMMMYECKOW peakIMM OT MPUPOJAbI PEarupyroUIMX BELIECTB. 3aBUCUMOCTb CKOPOCTH XHMHYECKOW pPEaKUuu OT
KOHLIEHTPALIMN DPEArupyroIINX BEUIECTB. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOM pEakuuu OT IUIOINAAU CONPUKOCHOBEHHUS DPEArupyrOIIMX BELIECTB
(«xunsAmui cioi»). 3aBUCMMOCTh CKOPOCTH XUMHUUECKON PEaKLMU OT TeMIepaTyphl pearupyromux BeecTB. | OMOreHHbIN U reTeporeHHbIN KaTaau3bl.
depMmeHTaTUBHBIN KaTanu3. IHruOupoBaHue.

JlabopaTopHbIe ONBITHI.



1. IlonyueHune ruipoKcHia HUHKA U UCCIEA0BaHNE €ro CBOMCTB. 2. MoaenrpoBanue nocrpoenus llepuoanueckoil cucteMbl XMMUYECKUX 371€MEHTOB /1.
W. MenpaeneeBa. 3. 3aMmenienue xene3oM Meau B pactBope cynabdara menu (II). 4. 3aBUCMMOCTB CKOPOCTH XMMHUYECKOW PEAKIMH OT MPUPOIBI
pearupyouux BEeIeCTB Ha IPUMEPE B3aUMOICHCTBUS KUCIIOT C METAJUIaMHU.

S, 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peaklMy OT KOHILIEHTPAlMHU pearvpyroliuxX BEIIECTB HAa IPHUMEpPE B3aWMOJAEWUCTBUS LIMHKA C COJITHOMN
KHMCJIOTOM Pa3IMYHON KOHLEHTPALUU.

6. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOM pPEeaKIMK OT IUIOIIAId CONPUKOCHOBEHUS pearupyolux BemecTs. 7. MoienupoBaHue «KUISALIETO CIOS».
8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON peaklMM OT TEMIIEpaTyphbl pearupyrolitxX BEIIeCcTB Ha puMepe B3aumoencTBus okcuaa meau (II) ¢ pacrsopom
CEPHOM KHUCIIOTHI Pa3IMYHON Temmeparyphl. 9. PasnoxkeHne nepokcuaa Boaopoaa ¢ moMmoiisto okcuaa mapranna (IV) u karanassl. 10. OOHapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMoIeCTBUS KUCIOT C METaJUIaMU YPOTPOIIMHOM.

Tema 1. Meranasbt (14 4)

[Tonoxxenne metaymoB B Ilepuoamdeckoit cucteme xumudeckux diaeMeHTOB [[. M. MenneneeBa. Metammnueckas KpUCTTMYECKas pelieTKa M
MeTaJUTM4ecKass XUMHIecKas cBs3b. O0mue ¢puzndeckre cBoicTBa MeTauioB. CIUTaBbl, UX CBOMCTBA U 3HAUYCHHUE. XUMHUYECKHE CBOMCTBA METAJIOB KaK
BOCCTAHOBHTEJIEH, a TAK)KE B CBETE UX IMOJIOKECHHUS B AIEKTPOXUMUUYECKOM PSAY HAMPsOKeHUH MeTaiioB. Koppo3ust MeTamioB u crmocoObl 00pLOBI C HEM.
Mertamisl B mpupoje. O0mue crnocoObl UX MOTyICHUSI.

OO0masi xapakTepuCTHKA MIEJTOYHBIX MeTA/LI0B. MeTaubl B ipupojie. O6mue cnocoOsl ux nmonxydeHust. Ctpoenue atromoB. [l[enounbie MmeTamibl —
MPOCTHIC BellecTBa. BaykHelne coeIMHCHMS IEIOYHBIX METaUIOB — OKCHJIBI, THIPOKCUIBI M COJIU (XJIOPHIbI, KApOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOMCTBA M MPUMEHEHUE B HAPOAHOM X03s1iicTBe. Kanuiinbie ynoopeHus.

OO0mas xapakTepuCTHKA 3JIeMEHTOB r1aBHOM noarpynns! I1 rpynmel.

Crpoenune atomoB. lllemoyHo3eMenbHbIE METaIbl — MPOCTHIE BeEllecTBA. BakHeWIMe COCTUHEHMS IIEJIOYHO3EMEIbHBIX METANIOB — OKCHJbI,
TUAPOKCUIBI M COJH (XJIOPUABI, KapOOHATHI, HUTPATHI, Cylb(daTel, pocdaTsl), NX CBOICTBA U MPUMEHEHHE B HAPOTHOM XO3SICTBE.

AJIIOMUHHH.

Crpoenue aroma, GU3NIECKHE U XUMUYECKUE CBOICTBA MPOCTOro BemiecTBa. CoeIMHEHUS allFOMUHUS — OKCHUJ M TUJIPOKCU, UX aM(POTEPHBIN XapakTep.
Baxwuenmue conu amomunus. [IpuMeHeHne antoMUHUS U €r0 COCIMHEHUMN.

Keaeso.



Crpoenue aToMa, (pU3MYEcKHe M XUMUYECKHe CBOMCTBA MpocToro Bemectpa. ['enerndeckue psaasl Fe™? u Fe*s.

Baxuneitmue conu xene3a. 3HaUCHHE JKeJie3a U €ro COSUHEHUHN ISl PUPOJIbI U HAPOJHOTO XO3SIMCTBA.

JdeMoHcTpanum.

OO0pa3upl MENOYHBIX U HICIOYHO3EMENbHBIX MeTaioB. OOpasibl CciuiaBoB. B3anmoaelicTBue HaTpus, JUTUS M Kalblus ¢ BOJOW. B3aumopeiictBue
HaTpUsI U Mar"usi ¢ kuciaopoiom. Bzaumoeiictsue merayuioB ¢ Hemetauiamu. [lomyuenue ruapokcuaos xkenesa (1I) u (I1I).

JlabopaTopHble ONBITHI.

12. B3aumojeiicTBue pacTBOPOB KUCIOT U cojieil ¢ Mmetaiutamu. 13. O3HakomileHue ¢ pyaamH kenes3a. 14. OkpamnBaHue MJIaMEHU COJISIMU IIEIOYHBIX
MeTtauioB. 15. B3aumoseiictBue kanbius ¢ Bojo#. 16.I1osrydueHne ruipokcuaa KaiubIusl U UCCIIEI0BAaHUE €T0 CBOMCTB.

17. Tlonydyenne ruapoKCcCUIa aTFOMUHUS U UCCIIeIOBaHUE ero CBoMCTB. 18. B3anmonelicTBue xkemne3a ¢ colisiHoi kuciaotoi. 19. [omyuenue ruipokcuioB
xenes3a (I1) u (I1I) m u3yuenue ux cBOMCTB.

Tema 2. IpakTukym 1. CBoiicTBa METAJLIIOB M MX coeauHenuii (2 u)?

1. OcymiecTBieHre UEMOYKH XUMHUUYECKUX MpeBpanieHuil. 2. [loaydyeHne u cBOMCTBa COEAMHEHU METAIIIOB. 3. PelieHue sKcrnepuMeHTalbHbIX 3a1a4
Ha pacro3HaBaHue U MOJTy4YeHUE COeIMHEHUI METaJIOB.

Tema 3. Hemeramianl (25 4)

OOmas xapakTepucTHKa HeMeTaJuloB: mnojokeHue B [lepmomuueckoii cucreme xumudeckux snemeHtoB J[. Y. MenneneeBa,0cO0€HHOCTH CTPOEHUS
aTOMOB, 3JIeKTpooTpuLaTebHOCTh (D0) KakMepa «HeMeTaInIHoCcTY, psag 0. Kpucrannuiyeckoe CTpoeHUE HEMETANIOB — MPOCTHIX BEIIECTB.

AJ'IJ'IOTpOHI/ISI. dusnyeckue CBOMCTBA HEMETAIIOB. OTHOCUTEIIFHOCTD MOHATHH «METaJID» U «HEMETAILI.

Bopopoa.llonoxenue Bogopoaa B [lepuoauueckoit cucreme xumuueckux snemenToB J. Y. MenaeneeBa. CtpoeHue aToma U MoJieKkyibl. dusudeckue u
XMMHYECKHE CBOMCTBA BOJIOPO/IA, €T0 MOJIYyYSHHUE U TPUMEHEHUE.

1 IIpu nByx4acoBOM IJIAHHPOBAHUH MMPOBOJUTCS TOJIBKO MpakTHUeckas pabdota 3 Boaa.

Crpoenue monekynbsl. BogopoaHas xumuueckas cBs3b. Duznueckue CBOMCTBAa BOABI. AHOMAaIMM CBOUCTB BOJbL. [uapoduiabHbie U ruapodoOHBIE
BellecTBa. XMMHUYECKHE CBOMCTBA BOJbI. KpyroBopoT BojbI B mpupoe. Bomoourctka. Aspanus Boabl. BEITOBbIE PHILTPBl. MUHEpaIbHBIE BOIBL.
JluctunnnpoBaHHas BOJIa, €€ MOJyYEHUE U TPUMEHEHUE.

O0mas XxapaKTepucTHKA rajJJOreHoB.



Crtpoenue atomoB. [IpocThie BellecTBa 1 OCHOBHBIE COECIMHEHHUS TAJION€HOB, UX CBOMCTBA.

Kpartkue cBenenus o xiaope, opome, ¢prope u ioze. [[pumeHeHne ranoreHoB U UX COeANHEHHUH B HAPOTHOM XO3SHCTBE.
Cepa.

CrpoeHue aToMa, aJlJIOTPOIIKs, CBOMCTBA U IpUMeHeHue pomouueckoil cepsl. Oxcuapl cepsl (IV) u (VI), ux nosryuenue, cBoiicTBa U NpUMEHEHHE.
CepHas KHCJIOTA U €€ COJIM, X IPUMEHEHHE B HAPOTHOM X03siicTBe. [Ipon3BOACTBO CEpHOM KUCIOTHI.

A30T.

Ctpoenue aroma U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHAK, CTPOEHHE, CBOMCTBA, MOTyYeHne U npuMeHenne. CoJii aMMOHMSI, ©X CBOWCTBA
u npumenenue. Okcuapl azota (I1) u (IV).

A30THas KuCJOTa, €e CBOWCTBAa M NMpUMeHeHue. HutpaTtsl M HUTPUTHI, TpoOIeMa UX COJEPKAHUS B CEIbCKOXO3AWCTBEHHOW MPOAYKUMU. A30THBIE
yaoOpeHwusl.

dDochop.

Ctpoenue aTroma, aJuIoTPOTIHs, CBOKMCTBA 6€510T0 1 KpacHoTo Gocdopa, ux npumenenne. OCHOBHBIE coequHeHUs: okcua hocdopa (V) u oprodochopnas
kucinota, pocdarsl. DochopHeie ynodpeHus.

Yraepon.

Ctpoenue aroma, auIoTporus, cBoiicTBa Moaudukaruii, mpumenenne. Okcunel yriepona (I1) u (IV), ux croiicTBa u npuMmeHeHue. KapOoHaThI: KaJIBIUT,
coJia, MOTAalll, UX 3HaU€HHUE B MPUPO/JIE U KU3HU YeTIOBEKa.

Kpemunii.

Crtpoenue aToma, KpUCTAIUTMYECKUH KPEMHHM, ero cBolcTBa U mpuMenenue. Oxcua kpemuus (IV), ero npupoaasie pasHOBUIHOCTH. CHUITUKATHI.
3HaueHNe COeMHEHUI KPEMHUS B )KUBOW U HEKUBO npupoe. [IoHsTHe 0 CUITUKAaTHOW MPOMBIIIJICHHOCTH.

JdemoHcTpanum.

OO0pa3s1bl ranoreHoB — MPOCTHIX BEIeCTB. B3anMoieiicTBe raloreHoB ¢ HaTpUeM, C AIIOMUHUEM. BrITecHeHne xiiopoM OpoMa Ui HoJa U3 pacTBOPOB
ux cojeil. B3anmoeicTBre ceprl ¢ MeTatiiaMH, BOJIOPOJIOM U KUCIIOpoJioM. B3anmoieiicTBre KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbIO.
ITornomenue yriaem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBIeHHE Meu U3 ee okcua yrieM. O0pasiisl IPUPOIHBIX COSMHEHMH XJI0pa, Cephl,
docdopa, yrinepona, kpemuus. O6pasibpl BaXHEHIINX JUIT HAPOJHOTO XO3scTBa Cyiab(paToB, HUTPATOB, KapOoHATOB, (ochaToB. OOpa3ubl cTEKa,

KEepaMUKH, HICMCHTA.



JlabopaTopHbIe ONbITHI.

20. Ionyuenue u pacrno3HaBanue Bogoposa. 21. Mccnenoanre moBepXHOCTHOTO HATSHDKEHUS BOJIbI. 22.PacTBOpeHre nepManranara Kajausi Wi MEIHOTO
Kymopoca B Boje. 23. ['mnparamust 06e3BoxenHoro cynbdara meau (11). 24. M3rotoBieHue rurncoBoro oTmnevaTka.

25. O3HakoMJICHHE C KOJUICKIHEeH OBITOBBIX (GuiabTpoB. 26. O3HAKOMIIGHHE C COCTaBOM MHUHepaibHOW BoAbl. 27. KauecTBeHHass peakuus Ha
rayioreauuonkl. 28. Tlonydenne u pacno3naBanue kuciopona. 29. 'openue cepsl Ha Bo3ayxe u B kuciopoje. 30.CBoiicTBa pa3baBIeHHONW CEpHON
kucinoTel. 31. M3ydenue cBoiicTB ammuaka. 32. Pacno3naBanue conerr ammonus. 33. CBoiicTBa pa30aBieHHOM a30THOM KUCIOTHI. 34. B3anmo neiictBue
KOHIICHTPUPOBAHHOM a30THOM KUCTOTHI ¢ Mebl0. 35. ['openue docdopa Ha Bo3zayxe u B kucinopose. 36. PacnosnaBanue docdaros. 37. ['openne yris
B kuciopoze. 38. [lonydenne yroibHOW KUCIOTHI U U3ydeHue ee cBOMCTB. 39. [lepexo kapOOHATOB B THAPOKApOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [losryueHne KpeMHEBOW KUCIOTHI U U3yYCHHUE €€ CBOMCTB.

Tema 4. lIpakTukym 2. CBoiicTBa coenHenuii HemeTawIoB (3 u)!

1. PermeHune sKcriepiMEHTANBHBIX 3a/1a4 110 Teme «[loarpyrma ramoreHoBy. 2. Pemenne skcnepuMeHTaIbHBIX 33134 110 TeMe«lloarpyrmma Kucaopoaay.
3. Pemenue >kcriepuMeHTaIbHbIX 3a1a4 o TeMe «[loarpymnma azotay». 4. Pemenue skcnepuMeHTanbHBIX 3a7a4 no teme «lloarpynmna yriepona». 5.
[Tonyuenue, cobupanue u pacrio3HaBaHHe ra3oB.

Tema 5. O0001eHNe 3HAHUI 0 XMMUHM 32 KYPC OCHOBHOM mKoJbl. [loaroroBka k

rocyaapcreenHoil uroropoi arrecrauuu (I'MA) (10 v)

[Tepuonnueckuii 3axkoH u [lepuoauueckas cucteMa xumudeckux aieMeHToB . 1. MenneneeBa. @U3nyecKuil CMBICI MOPSIKOBOTO HOMEpA AJIEMEHTA,
HOMEPOB NEPUOJa U TPYNIbl. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U MX COCJIMHEHUHN B MEPUOJax U TPYIIax B CBETE MPEACTaBICHU O
CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHe MepUOIMIECKOro 3aKOHA. BUIbI XUMUUECKUX CBSI3€H U THIIBI KPUCTAJUIMYECKUX PelIeTOK. B3anMOoCBs3b CTPOEHUS 1 CBOMCTB BELIECTB.

KJ'IaCCI/I(bI/IKaI_II/IH XHUMHYCCKHUX peaKHI/Iﬁ 110 pa3JIMYHBIM IIPHU3HAKaAM (‘II/ICJ'IO H COCTaB pCarupyromux mu O6p33y10H_II/IXC${ BCIICCTB, HAJIMYHUC
T'paHULIBI pa3aciia (1)3.3; TEIJIOBOU 3(1)(1)CKT; W3MEHEHHE CTEIEHEN OKHCICHHUS dTOMOB, HCIOJIb30BAHHC KaTaJIM3aTOpa, HAIPABJICHUC HpOTeKaHI/I}I).

CKOpOCTL XUMHWUYCCKHUX peaKI_II/Iﬁ u (I)aKTOpBI, BJIMAIOIIMEC HA HEC. O6paTI/IMOCTB XUMHUYCCKUX peaKHI/Iﬁ U CIIOCOOBI CMCHICHUS XUMHWYCCKOT'O PAaBHOBECHHL.

HpOCTHe U CJIOKHBIE BelecTBa. MeTamibl U HeMeTauibl. I eHeTudecKrue pAAbBI MCTAJUIA, HEMETAJJIA U TICPEXOJHOI0 MCTAJlIA. OKCI/II[HI/I THAPOKCH Abl



(ocHOBaHUS, KHUCIOTHL, aM(OTEpHBIE THIPOKCHUIBI), colu. KX cocraB, kiaccupukanus W OOIMHEe XUMHYECKHE CBOWCTBA B CBETE TEOPUH

BHCKTpOHHTH‘ICCKOﬁ JUCCOoLMallu.

TemaTn4eckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaKI0il TeMbI

Ne Tema u TUI ypoKa KoauuyecTBO yacoB
n/
1
1. | XapakreprcTika XMMHUYECKOTO 2JIEMEHTa Ha OCHOBAHUH €ro NoJoxeHus B [lepuogiaeckoii cucreme 1
.. Menneneena
2. | CBoiicTBa OKCHIOB, KUCIIOT, OCHOBAHHH H COJICH B CBETE TEOPHH IIEKTPOIUTHICCKON TUCCOIMAIINN U OKHUCICHHS 1
BOCCTAHOBJICHHUSA
3. | AMdoTepHBIC OKCHUIIBI ¥ TUIPOKCHIBI 1
JIa0. onbIT: 1.IlonyyeHne ruipoKCua MMHKA U UCCIEIOBAHHUE €r0 CBOMCTB
4. | Ilepuonnueckuii 3axoH U [leproauyeckas cucrema 1
. 1. MenneneeBa B CBETE YUEHHSI O CTPOCHUU aTOMa
JIao. onbIT: 2.MonenupoBanue noctpoenus [lepuoanyeckoii cuctemsl .M. Menaeneesa
5. | XuMHYecKasi OpraHu3aIus XKUBOH 1 1
HEXUBOU MTPUPO/IBI
JemoncTpamus: Mojienb CTpOEHUSI 36MHOTO I1apa B TIOTIEPEYHOM pa3pese
6. | Knaccudukarus XUMUYCCKUX PpEaKIHuil 110 1
pa3IMYHBIM OCHOBaHUSM JIa0. ONBITHI.
3aMelieHune Kene30M Meu B pacTBope cynbdara meau (11)




ITonsATHE O CKOpOCTH

XUMHUYECKON PEaAKIUU.

JdeMoHcTpanum:

3aBUCUMOCTb CKOPOCTH

XMUMHMUYECKOHN pPEeaKLMU OT MPUPOAbl PEarupyrOIIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEaKLIMU OT
KOHIICHTPALUH

pearupymouux BelecTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKONW peakuy OT IUIOIIA U COIIPUKOCHOBEHUS
pearupyrouux BemecTB (KKUISIIIUN cJI0i»). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peakliuy OT TeMIepaTyphbl
pearupytomux BemiecTs. Jlad. OnbIThI:

4. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIINH OT MPUPOAbl PEarHpyroIINUX BEIIECTB Ha IPUMEpe
B3aUMO/ICHICTBUM KUCJIOT C METajlIaMu. 5. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKuu OT KOHIIEHTPALUU
pearupyromux BeIeCTB Ha MPUMEPE B3aUMOJICHCTBUS LIMHKA C COJITHOM KUCIOTOM pa3InyHON KOHILIEHTPALUH.
6. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUH OT IUIOMIAN COTPUKOCHOBEHHUSI pEarupyroNIuX BEIIECTB.
7.MoaennupoBaHue «KHUIISIIIETO CIIOS.

8. 3aBHCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUU OT TEMIIEPATYPhl PEArupyOIMX BEIIECTB HA IPUMEPE B3aUMOICHCTBHS
okcuaa Meau( II) ¢ pactBopom cepHOM KHUCIOTHI pa3IM4HOM TemrepaTypsbll

Kartanuzatopsl.

JdemoHncTpaumnu:

["'omoreHnHsIi 1 reTeporeHHbIi KaTtanu3bl. DepMeHTaTuBHBIN Katanus. Maruduposanue. Jlad.onbiThi: 9.
Paznoxxenne mepokcuaa Bogopoa ¢ moMmolnsto okcuaa mapranma (I1V) u karanasel. 10. O6HapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBBIX MPOTYKTAX.

11. NHrnbupoBanue B3auMOHCTBUSI KUCIIOT ¢ METAIIaMU YPOTPOTTHHOM

O00011IeHre U cucTeMaTU3als 3HaHUN 10 TeMe «BBeaeHue»

10.

Kontpoabnasa  padoraNel
o reme «BBeneHnue»

11.

Ilomosxenue
aneMeHToB-MeTauioB B [lepunoanueckoii cucreme /1. 1. MenneneeBa u 0COOCHHOCTH CTPOCHHUS UX aTOMOB. Du3ndeckue
cBolicTBa MeTaJL10B. CIUIaBEI

12.

XHUMHUYECKHE CBOWCTBA METAIOB JleMoOHCcTpauum:
B3aumoneicTBre MeTaNIOB ¢ HEMETAJUIAMU.

JIab. onbITel: 12.B3auMoaeiicTBE pacTBOPOB KUCIIOT U COJIEH C METAJUIAMHU




13.

Mertamnsl B mpupoje. O6mue cnocoOsl ux noaydenus. Jlao.
ONBITHI:

13. O3nakomienue ¢ pyaamu xenesa 14. OxkpammBaHue miaMeHu COJISIMU IEI0YHBIX METAJIOB

14.

IIpakTHyeckas padora Ne 1 «Pemienue pacueTHbIX 3a/1a4 C TOHATHEM MAcCOBas JI0JISI BBIXO/1a MPOTYKTa»

15.

IlonsTue o KOppO3uKu METAJIJIOB

16.

[IlenouyHble MeTaJIIBI: OOLIAs XapaKTepUCTUKA

17.

COC[[I/IHGHI/UI IICJIOYHBIX MCTAJIJIOB
JdemoncTpaumnu:

OO6pa31sl METOYHBIX

u

IETOYHO3EMEINIbHBIX METAIUTOB. B3anmoaeiicTBre HaTpUs, IUTUA ¢ BOJOW. B3anmoeiicTBre HaATpHs C KUCIOPOAOM

S

18.

[lenoyHO3eMeNbHbIE METAJUIBI: 00I11as XapaKTepUCTUKa

19.

CoenuHeHNS MEI0YHO3EMETBHBIX METAIIJIOB
JdemoHncTpaumnu:
BzanmoneiicTBre KaIbIUs ¢ BOgoi. B3anMoaeiicTBre Maraus ¢

KkuciaoposioM. JIad. onbITHI:

15. B3aumoelictBue Kayblua ¢ Bogou. 16. [losydeHue ruipokcuia Kajiblys U UCCIEA0BAaHUE €T0 CBOMCTB

20.

AJIOMUHHN — IEPeX0IHbIN 11eMeHT. DU3nuecKkue 1 XMMUYECKUE CBOMCTBA ailtoMUHMS. [lonydenre u npuMeHeHne
QTIOMHUHHUSL.

21.

CoenuHeHus aTlFOMUHUASI — OKCHJT U THAPOKCHU], X aM]oTepHbIil xapakTep. JIab.
ONBITHI:

17.110 1y 4 e HHU e rupoKcu/ia allOMUHUS U UCCIEIOBAHKUE €r0 CBOMCTB.

22.

IIpakTHyeckas padora Ne2
Ocy1iecTBiIeHHE LIENOYKH XUMUYECKUX ITPEBPAILlCHUI

23.

XKenezo — sanement VIlrpynmnsl mob6ouynoi nmoarpymnmbl. Ou3ndeckre U XUMUYECKHE CBOMCTBA kene3a. HaxoxneHue B
IpHUpoIe.

24,

CoenuHeHns xene3a +2,+3 UxX KauecTBeHHOe onpesenenue. I enernyeckue panasl Fe "2 u Fe *3,

JdeMoHcTpanuu.

BzaumoneiictBue metamioB ¢ Hemetamuiamu. [lonyuenue rugpokcuaos xkenesa (11) u (110).
JIad. onbITHI:

18. B3aumoaencTBue xemnesa ¢ COITHOU KUCIOTOM.

19. [lonygyenne ruapokcuaos xkenesa (II) u (I1I1) u uzyyenue ux cBoiicTs




25. | IlpakTuueckas pagora Ne3 1
ITony4yeHue u CBOMCTBA COCAVMHEHUM METAJLIOB
26. | IlpakTuyeckas padora Ned Pemenue 1
AKCIIEPUMEHTAIIbHBIX
3a/1a4y Ha PACMO3HABAHUE U MOJIYYCHHE COCIMHEHUI METAJIJIOB
27. | O6o061enue 3Hauuii 1o TeMe «MeTauibh)
28. | KontposbHasi pa6ota Ne2 1o teme «MeTamibh
29. | O0mas xapakTepUCTHKa HEMETAIUIOB 1
30. | Obuue XUMUYIECKHE CBOWCTBA HEMETAIIIOB. HeMeTalsl B IpHpo e ¥ CIIOCOOBI X TMOTyICHHUS 1
31. | Bogopon. JIa6. onbiTel: 20. [TosrydeHue u pacio3HaBaHKHE BOJOPOIa 1
32. | Bona. JIa6. onbIThI: 1
21. HccnenoBanre moBepXHOCTHOTO HATSXKEHUS BOIBI.
22. PactBopenne nmepManranaTta Kajaus WM MEIHOTO Kymopoca B Boje. 23. ['uapaTarust 00€3B0KEHHOTO
cyneara menu (II). 24. UzroToBiienne rurcoBoro ormneyvarka. 25. O3HakOMIIEHHE ¢ KOJUICKITUEH OBITOBBIX
(buIBTPOB.
26. O3HaKOMJIEHHE C COCTAaBOM MHHEPAIBHOM BOIbI
33. | Nayorensr: 00mIast XapaKTePUCTHKA. 1
JdemoHcTpaumnu:
OO0pa3s1iel TaJloreHOB — TPOCTHIX BEIIECTB. B3anMomelicTBrE rajJoreHoB ¢ HaTpUeM, aJlOMHHUEM. BeITecCHEHNE XTI0poM
Opoma iy o1a U3 pacTBOPOB UX COJIEH.
34. | CoennHeHus rajJoreHoB. 1
JdemoncTpaumnu:
OO0pa3iel MPUPOAHBIX coeaquHeHnH xiopa. Jlad. ombIThl: 27. KauecTBeHHAs peakiysl Ha rajJoreHU-HOHBI
35. | [IpakTuueckas padora Ne5 1
Pemenue skcriepuMeHTaNbHBIX 3a7a4 10 TeMe «[loarpymnmna rajoreHoB»
36. | Kucnopon. JIad. onbiTsel: 28. [Tonydyenue u pacro3HaBaHUE KUCIOPOAA 1
37. | Cepa, ee pu3nYCKHEe U XUMUYECKUE CBOMCTBA. 1
JdemoncTpanuun: B3zaumopeiictBue cepsl ¢ MeTaiaMu, BOAOPOJAOM U
kuciaopoaoM. Jlad. onbiThl: 29. ['opeHne cepbl Ha BO3yXE U B
KHCIIOpO/JIe
38. | CoenuHeHus cepbl 1




39.

Cepnast KHUCIIOTa Kak 3JIEKTPOJIUT U €€ COJIU
Hemouncrpanun: OOpa3ipl MIPUPOIHBIX CoeqUHEHUN cepbl. OOpa3Ibl BAKHEHIIINX 71 HAPOTHOTO XO3HCTBA
Cynb(haToB.

JIa6. ombiThl: 30. CBolicTBa pa30aBlIeHHON CEPHOI KHCIOTHI

40. | CepHast KUCIIOTA KaK OKUCIHTEh. [loirydeHue M mpuMEeHEHUE CEPHOM KUCIIOTHI .

41. | IpakTHyeckas padora Ne6
Pemrenue skcniepuMmeHTaNbHBIX 3a7a4 110 Teme «l[loarpynmna kuciopoma»

42. | A30T u ero cBOMCTBa

43. | AMMuak u ero coequuerns. Coan aMMOHHUS
JIao. onbiThl: 31. 3ydyenue cBoiicTB ammuaka. 32. Pacno3HaBaHue cosieit aMMOHMSI

44. | Okcuasl a3oTa

45. | A3oTHasi KHCIIOTa KaK JEKTPOJIHT, €€ TPUMEHEHUE
JdemoncTpanuu: OOGpa3isl BOKHEHIINX I HAPOIHOTO X035 CTBA HUTPATOB.
JIao. onbiThl: 33. CBolicTBa pa30aBIICHHON a30THOM KHUCIOTHI

46. | A30THasE KHCIOTa KaK OKHUCIUTENb, €€ mojydeHue. JleMoHcTpamuu:
B3anmopeiicTBre KOHIIECHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.
JIa0. onbIThI: 34. B3auMoaelicTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO

47. | ®ochop. Coenunenust pochopa. INorsrue o dochopubix ymoopenusx Jlemoncrpammu: OOpasibl
MPUPOHBIX coeauHeHuH docdopa. OOpa3ibl BaXKHEHIINX ISl HAPOJHOTO X03iCTBa hochaToB.
JIad. ombIThI: 35. ['openue docdopa Ha Bo3myxe U B kuciopoe. 36. PacrioznaBanue docdaTon

48. | Yraepon
JemoncTpanuu: [lormomenne yriieM pacTBOPEHHBIX BEIIECTB WM ra30B. BoccTaHOBIIeHHE MeU U3 €
okcuja yriem. JIad. onbiTei: 37. ['OpeHue yris B KUCIOPOae

49. | Okcuppl yriepoja

50. | YronpHasg KHCIOTa U €€ COJIH.
XKectkocth Boabl U crocoObl e€ ycrpaHenus Jdemoncrpamum: OOpasibl TPUPOIHBIX COEIUHEHUMN
yraepoaa. O0pasibl BaXKHEHUITNX AJIs HAPOJAHOTO X03siicTBa kapOooHatoB. Jlad. onbiThl: 38. [lomyuenue
yrOJIbHOM KUCIOTHI U M3yueHue ee cBorcTB. 39. [lepexon kapOboHaTOB B TuapokapOoHaThl. 40. Paznoxxenue
rUApoKapOOHaTa HATPUS

51. | Kpemuuii

52. | Coenunenust kpemuus Jlemoncrpamum: OOpasiibl

MMPpUPOAHBIX COCIMHEHUH KpEMHHHA.




JIab. onbiTel: 41. [lonydyeHne KpeMHEBOM KUCIOTHI M U3YUEHUE €€ CBOICTB

53. | CunmkatHas IPOMBIIIJICHHOCTD 1
Jemoncrpanuu: O6pasipl CTeK1a, KEpaMHUKH, IIEeMEHTa

54. | IpakTu4eckas padora Ne7 1
[Tonyuenue, cobupanue u pacrio3HaBaHUE ra30B

55. | O606menue mo teme «HemeTamb» 1

56. | KonTpoabHas pa6ora Ne3 o teme «Hemeramib 1

57. | llepnoanueckuii 3akoH u [lepuonnyeckas cucrema 1
J1. 1. MenieneeBa B CBETE TEOPUU CTPOEHUS aToMa

58. | 3aKkOHOMEpPHOCTH W3MEHEHHUsI CBOMCTB AJIEMEHTOB M UX COCTMHEHUH B MEPHOAaX U TPYIIAX B CBETE MPEICTABICHUH O 1
CTPOEHUH aTOMOB 3J€MEeHTOB. 3HaueHue [leproauueckoro 3akoHa

59. | Buapl XHMUYECKUX CBSI3€H U THITHI KPUCTAUTHIECKUX PEIIETOK. B3aMMOCBS3b CTPOCHUS M CBOWCTB BEUIECTB 1

60. | Kimaccudukaus XMMHYECKUX Peaknuii TI0 Pa3InIHBIM MTPH3HAKAM. 1

61. | CkOopoCTh XUMHUYECKUX PEAKITUI 1

62. | Knaccugukanus HEOPraHWYEeCKHUX BEUIECTB 1

63. | CoiicTBa HEOPraHUYECKUX BEIIECTB 1

64. | ['eneTnveckue psaabpl MeTaIa, HEMETAJlIa M TIEPEX0THOTO MeTajia 1

65. | Tpenunr-recrupoBanue 1o BapuanTam I A nmpouuisixX JeT U 1eMOBEpCUH 1

66. | KoutpoJsbHas pa6ora Ned4 Pemenue 1

I'MA







