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Ilnanupyemble pe3yJbTaThl:

Juunocmuvimu pe3yiomamamu N3y4eHUs npeamera «XuMus» B 9 Ki1acce sIBJISIIOTCS cjaeayromue yMeHus:

VYyammiicss J0KeH: 3HAmb U NOHUMAMD: OCHOBHBIC UCTOPHYCCKHUE COOBITHS, CBA3aHHBIC C Pa3BUTHEM XMMHHU M OOIIECTBA; TOCTIHKCHUS B 00JaCTH XUMHH U
KyJNbTypHBIC TPagulnd (B YaCTHOCTH, HAYYHBIC TPAIWIMH) CBOCH CTpaHBI; OOIIEMHPOBHIC NOCTIDKEHHSI B OONACTH XMMHHW; OCHOBHBIC MPUHIIMIBI U IIPaBHIIA
OTHOIIICHHS K MIPUPOJIC; OCHOBBI 3JI0POBOTO 00pa3a KH3HH U 3T0POBhecOCPEraroniuX TeXHOIOT U

MIpaBUJIa TIOBSACHUS B YPE3BBIUANHBIX CUTYAINSX, CBI3aHHBIX C BO3JCHCTBUEM Pa3IMYHBIX BEIISCCTB; OCHOBHBIC MPaBa M O0SI3aHHOCTH TpakIaHWHA (B TOM YHCIC
YYaIIerocs), CBSI3aHHbIC C IHYHOCTHBIM, TPO(ECCHOHATLHBIM U KHU3HCHHBIM CAMOOTIPEICICHUEM; COIUAIbHYIO 3HAYUMOCTb H COJIepIKaHue IPOQECcCHil, CBI3aHHBIX
C XUMHEMH;

UCNBIMBIGAMb. YYBCTBO FOPIOCTHU 338 POCCUHCKYIO XMMHUYECKYIO HAyKy U YBAaXKEHHE K UICTOPUM €€ Pa3BUTHS; YBAXKEHUE U NPUHATHE JOCTUKEHUM XUMUU B MUPE;
JMOOOBB K MPHUPO/IC; YBAKCHIE K OKPYKAOMIUM (YIaITUMCS, YIUTEISIM, POJUTEISIM U JIp.) — YMETh CIIYIIATh U CIBIIATh MapTHEpa, MPU3HABATH MTPABO KAXKIAOTO HA
coOCTBEeHHOE MHECHHE, IPUHIMATH PEIICHHUS C YIETOM MO3HIUI BCEX YIACTHHKOB; YYBCTBO MPEKPACHOTO M ACTETUIECKAX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM
BEIIECTB M UX MPEBPAIICHHIT; CAMOYBKCHHE ¥ SMOIIMOHAIHHO-TIOJIOKUATENIFHOE OTHOIICHHUE K cele;

npu3HAams: ICHHOCTH 3I0POBBS (CBOETO U IPYTHX JFOJIEH ); HEOOXOIUMOCTh CAMOBBIPAKCHHUS, CAMOPEATU3AIIH, COITUATFHOTO TIPU3HAHHS,

0CO03HABAMb: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSTEIIFHBIM MOCTYITKAM U JICHCTBUSAM, OTBETCTBEHHOCTH 33 HX PE3YJIbTaThl; TOTOBHOCTH (FTH HETOTOBHOCTBD)

OTKPBITO BBIpAXXaTh U OTCTAUBATHh CBOIO MO3UIUIO U KPUTHIHO OTHOCHUTBHCSA K CBOUM ITOCTYIIKaAM;

Cocrasurens PIT:

KpusoruekoBa Mapuna MuxaiinoHa)

YYHUTEIIb XUMHUH BBICIIASA KAaTCTOPHUS



RPOAENAMb: FKOIOTHUECKOE CO3HAHUE; T0OPOKETATEILHOCTD, IOBEPUE U BHUIMATEIBHOCTD K JIFOSIM, TOTOBHOCTB K COTPYJHUYECTBY U APYXKOE, OKa3aHHUIO TOMOIIH
TEeM, KTO B HeH HyKJaeTcst; 0000IIEHHBIH, yCTOHYMBBII 1 H30MpaTeIbHBIH 03HABATEIBLHBIH HHTEPEC, MHUIIMATHBRY | JII0003HATEILHOCTh B U3y4E€HHH MUPA BEILIECTB
U peaKLuii; 1eJIeyCTPEMIICHHOCTh U HACTOMYMBOCTh B JIOCTH)KEHHH LIEJICH, TOTOBHOCTb K IPEOAOJICHUIO TPYIHOCTEH; yOSKIEHHOCTh B BO3MOXKHOCTH TTO3HAHUS
MPUPOJIBI, HEOOXOAUMOCTH Pa3yMHOTO HCIIOJIb30BAHUS JOCTHKEHUI HAYKH M TEXHOJIOTHH AJIsI pa3BUTHS OOIECTBA;

yMemp: YCTaHABIUBATH CBA3b MEXIY LEIbI0 U3YUYEHUS XUMHMU U TeM, AJIS Yero OHa OCYIIECTBIAETCA (MOTHBAMU); BHIMOJHATH KOPPUTHPYIONUIYIO CAMOOLIEHKY,
3aKJTFOYAOIIYIOCS B KOHTPOJIE 32 TMPOLIECCOM M3YUEHHS XMMHUH U BHECCHHH HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX ATAIlaM M CIloco0aM M3 ydeHUs Kypca
XMMUHY; BBIIIOIHATH PETPOCIEKTUBHYIO CAMOOLIEHKY, 3aKIII0YalOIIYIOCA B OLIEHKE MIPOLIECcCa U PE3yJIbTaTa U3yYeHUs Kypca XUMUU OCHOBHOM IIKOJIBI, II0BEACHUN
HUTOTOB Ha OCHOBE COOTHECEHHUs LIeNEeH U PE3yIbTaTOB;

CTPOUTD JKM3HEHHbIE W MPO(ecCHOHANbHBIC IUIAHBI ¢ YYETOM KOHKPETHBIX COIMAJIFHO-UCTOPHYECKUX, HOIUTHIECKUX U SKOHOMHUYECKHX YCIIOBHI; OCO3HABaTh
COOCTBEHHBIE IECHHOCTH M COOTBETCTBHE MX

MPUHUMAEMBIM B KH3HH PELIEHHUAM; BECTH JHAJIOr HA OCHOBE PAaBHOIPABHBIX OTHOIIECHUH U B3aUMHOTO YBa)KCHUS; BBIIEIIATh HDABCTBEHHBIN aCIEKT MOBEACHUS U
COOTHOCHTB ITOCTYTIKH (CBOM U IPYTHUX JIFOEH) U COOBITHS C IPUHATHIMU THYECKUMH HOPMaMH; B IIpeieJiaX CBOMX BO3MOXKHOCTEH POTHUBOEHCTBOBATD IEHCTBUAM
U BIMSTHUSIM, TIPECTABIISIOINM YTPO3Y KHU3HH, 3/10POBBIO M 0€30IIaCHOCTH JIMYHOCTH M O0IIIeCTBa.

MeTtanpeaMeTHbIE pe3yJbTAThI 00y4eHUs Yuaiuics

JAOJIZKECH YMEnb:

OIIPEETIATh LENb yUeOHOH IETENbHOCTH € IOMOIIBIO YUUTEIS K CAMOCTOSTEIBHO, UCKATh CPEACTBA €€ OCYILIECTBIIEHHs, Pab0Tas MO IIaHY, CBEPSITh CBOU JEUCTBHS
C LENBIO ¥ IPH HEOOXOIMMOCTH UCTIPABIIAThH OIIMOKH ¢ IOMOIIBIO YYUTEISI U CAMOCTOSITEIIEHO; COCTABIISATh AaHHOTAIMIO TEKCTa;

CO03/1aBaTh MOJIEIIH C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA M IPEJICTABICHHEM HX B IPOCTPAHCTBEHHO-TPAaQUIECKON MM 3HAKOBO-CHMBOJIMYECKOH
dopwme;

OTIPEIETISTH BU/IBI KJIaCCU(UKALNY (€CTECTBEHHYIO H HCKYCCTBEHHYIO); OCYIIECTBIISTh MIPSIMOE JIeAyKTUBHOE JI0Ka3aTeNIbCTBO Y YalIUICS 10JIKeH yMems: paboTaTh
[0 COCTaBJICHHOMY IUIaHy, UCIOJB3ysd Hapsly ¢ OCHOBHBIMU U JOMOJHHUTENbHBIE CPEICTBa (CIPAaBOUHYIO JIMTEpATypy, clIoxHbIe Ipubopsl, cpenctBa UKT); ¢
MTOMOIIBIO YYUTENS OTOMPATh I PeLIeHNs y4eOHBIX 3a/1a4 HE0OXOUMBIE CIIOBApH, SHIUKIIONEINH, CIPAaBOUYHUKH, SIEKTPOHHBIE TUCKY;

COTIOCTABIIATh ¥ OTOMPATh HH()OPMAIIHIO, TIOTYYEHHYIO U3 PA3TUYHBIX HCTOYHHUKOB (CIIOBApH, SHIIUKIIONEINH, CIIPAaBOYHHKH, SJICKTPOHHBIE TUCKH, ceTh MIHTepHeT);

MIPECTaBIATh MHPOPMALIMIO B BUIE TaOJIUI], CXEM, OITIOPHOTO KOHCIEKTA, B TOM 4dHcie ¢ mpuMeHeHneM cpencts MKT;



0(hOPMIIATH CBOM MBICTH B YCTHOH M MMCBMEHHOM PEUYH C YI€TOM CBOUX YUEOHBIX W )KU3HEHHBIX PEUEBBIX CUTYaIlUH, B TOM YHclie ¢ mpuMeHeHneM cpencts UKT;

COCTaBJIATHh PELICH3UIO Ha TEKCT, OCYIICCTBIIATH JOKA3aTEILCTBO OT IMIPOTUBHOTO.

Ilnanupyemble pe3yJibTaThl 00yueHusi: BolycKHMK

HAY4YHUTCH:
. OTIMCHIBATH CBOMCTBA TBEPABIX, KUAKHX, Ta3000pa3HBIX BEIIECTB, BBIACISAA HX CYIIECTBEHHBIC IPU3HAKH;
. XapaKTepU30BaTh BEINECTBA II0 COCTAaBY, CTPOCHHIO M CBOWCTBaM, YCTaHABIMBATh NPHYMHHO-CIICACTBEHHBIC CBA3M MEXIY MAaHHBIMU

XapaKTCpUCTHKaMM BCHICCTBA,

. PacKpBIBaTh CMBICI OCHOBHBIX XHMHUYCCKHUX TMOHSATHH «aTOM», «MOJIEKYIIa», «XUMHUYCCKHH DJIEMEHT», «IPOCTOEC BEIIECTBOY», «CIIOKHOE
BEILIECTBOY,

«BAJICHTHOCTL», UCIIOJIb3Yysd 3HAKOBYIO CUCTCMY XUMUU;

. n300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOLIBIO XUMHUYECKUX (POPMYN M CYIIHOCTh XHUMHYECKHX PEaKIHH C MOMOIIBI0 XHMUYECKHX
YpaBHEHU;
. BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJIIPHYO MaccChl BEIIECTB, a TAKXKE MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA B COSTMHEHHAX IS

OLCHKH UX HpaKTH‘IeCKOfI 3HA4YUMOCTH,

. CpaBHUBATh IO COCTABY OKCHUJIBI, OCHOBAHUS, KICIIOTHI, COJIH;
. KJIacCH(UITPOBATH OKCHIIBI 1 OCHOBAHHS IO CBOWCTBAM, KUCJIOTHI H COJIH IO COCTaBY;

. OJIb30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM M XMMUYECKOH MOCYI0ii;

. MIPOBOJIUTh HECTIOXKHBIE XUMHUUYECKHE OMBITHI U HAOJIOJIEHUS] 32 M3MEHEHUSMU CBOMCTB BEIIECTB B MPOIECCE WX MPEBpAIlEHUH; cOOMI0aaTh

IpaBujia TCXHUKU 0e30MacHOCTH IIpyu IPOBCIACHNUU Ha6J'IIO)IeHI/II‘/’I U OIIBITOB,

M pa3anvaTh SIKCIICPUMEHTAJIBHO KUCJIOTHI U H.[éJ'IO‘II/I, MOJIb3YSACh NHAUKATOPpAMHU; OCO3HABATb HGO6XOZ[I/IMOCTB CO6J'IIO,I[CHI/I$I MEp 0€e30IMaCHOCTH pu
06paH.[€HI/II/I C KUCJIOTaMH U IICJI0YaMHU.

M PaCKpbIBATh CMBICIT IICPUOANICCKOTIO 3aKOHA I[ . MeHneneeBa;

M OIIUCBIBATH U XAPAKTEPU30BATH Ta6anHy}0 (bOpMy nepnounquKoﬁ CHCTEMBI XUMHYCCKHX 3JICMCHTOB,



° XapakKTEepru3oBaTh COCTAB ATOMHBIX AACP U pacupCaACICHUEC YNUCJIa SJICKTPOHOB 110 3JICKTPOHHBIM CJIOSIM aTOMOB XMMHYCCKUX DJIEMCHTOB MaJIbIX

IEpUoa0B Hepnomxmecxoﬁ CHUCTEMBI, a TAKXKC KaJIUA U KaJIbIIHA,

. pa3nuyaTh BUIBI XUMHIECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOIAPHYIO, KOBAJIEHTHYIO HETIOJSIPHYIO H METAJUTHUYECKYIO;

. n300pakaTh IEKTPOHHO-NOHHBIE (DOPMYJIBI BEIECTB, 00Pa30BAHHBIX XUMUIECKUMH CBSI35IMH Pa3HOTO BUAA;

. BBIBIISITH 3aBUCUMOCTBH CBOVMCTB BEIIIECTB OT CTPOCHUS NX KPUCTANIMYECKUX PEMIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTMIECKUX;

. XapaKTepU30BaTh XUMHUECKUE INEMEHTHl U MX COCJUHEHUS Ha OCHOBE IOJIOKEHUS JJIEMEHTOB B MEPUOJUYECKOM cucreMe U 0coOeHHOCTeH

CTPOCHHUA X aTOMOB;
M XapaKTEeprU30BaTh HAYYHOC U MUPOBO33PCHUYCCKOC 3HAYCHNUEC NEPUOANICCKOI'O 3aKOHA 1 nepnoanquKoﬁ CUCTCMbI XUMHUYCCKHUX 3JICM CHTOB
ﬂ. . MeHz[eneeBa; * 00BACHATH CYTb XUMHYCCKUX MPOUCCCOB U UX MPUHIUIINATIBHOC OTIIMYUC OT (I)I/ISI/I‘IGCKI/IX;

. HAa3bIBATh MPU3HAKU U YCIOBHA NPOTEKAHUS XUMHUECKUX PEaKLUl;
. yCTaHaBJIMBATh NPUHAIICIKHOCTh XUMHIECKOH PEaKIMy K ONPeNIeIEHHOMY THITY 10 OJJHOMY U3 KJIacCH() MKALMOHHBIX MMPU3HAKOB: 1) 10 Yucity U

COCTaBY HCXO/IHBIX BEIIECTB U MPOIYKTOB PEAKIINH (PEaKIH COSANHEHUS, PA3JIOKEHISI, 3aMEIICHUS U 0OMEHa); 2) TI0 BEIICICHUIO WIIH MTOTIIOICHATO TETUIOTHI
(peakuuu JK30TEPMUYECKUE U DHIOTEPMHUYECKHE); 3) IO H3MEHEHHUIO CTENEeHEeW OKHCICHHS XUMUYECKHUX OJJIEMEHTOB (peaKIMH OKHUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIC); 4) 10 00PaTUMOCTH Tpoliecca (Peakiuu 00paTUMbIC U HEOOpPaTUMBIC);

. COCTaBJIATH YPaBHEHUS AJICKTPOIUTHICCKOW AWCCOLMMAIMK KUCIIOT, MIETOYeH, COJeH; IMOHBIe W COKpaIIEHHBIC MOHHBIC YPaBHEHUS PeaKIuit
oOMeHa; ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTENILHBIX PEAKITHIA;

. MIPOTHO3UPOBATh MPOMYKTHl XUMHUYECKUX peakIuid 1Mo (opMyTaM/HA3BaHUSM HCXOJHBIX BEIIECTB; ONPEACTATh HCXOJHBIC BEIIECTBA IIO

(hopmynaM/Ha3BaHUSAM IIPOLYKTOB PEAKIIH;

. COCTaBJIATh YPAaBHEHMS PEAKIMHA, COOTBETCTBYIOUINX IMOCIEIOBATENBHOCTH («IIETOYKe)) MPEBPALICHUH HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB;

* BBISABJIATE B ITPOLIECCE SKCIICPUMEHTA MPU3HAKHU, CBUACTCIIBCTBYIOIUE O IMTPOTCKAHNUU XHUMHUYECKOM peaKkuu;

. IIPUTOTOBJIATL PACTBOPHI C OIIPEJEIEHHON MacCOBOM 10JIEN PACTBOPEHHOTO BEILIECTBA;

. ONpENENATh XapaKTep CpeJibl BOAHBIX PACTBOPOB KUCIOT U HMIET0YeH 10 U3MEHEHUIO OKPACKU HHAUKATOPOB;

M MMPOBOAUTH Ka4YC€CTBCHHBIC PECAKIINU, MOATBECPIKAAOMINEC HAJINUINE B BOAHBIX paCTBOPAX BEIIECCTB OTACIIbHBIX HOHOB



M ONpEACIATh MPUHAJICIKHOCTh HCOPIraHUYCCKUX BCIICCTB K OAHOMY M3 U3YUCHHBIX KJ'IaCCOB/prHHZ METaJlIbl U HCMCTAJlJIbl, OKCHUJIbl, OCHOBaHUs,

KHCJIOTBI, COJIH;

M COCTaBJIATH (l)OpMyJ'H)I BCIICCTB 110 X HAa3BAHUAM;
M ONPEACIATh BAJICHTHOCTDL U CTCIICHb OKUCJICHUS 3JIEMCHTOB B BCIIIECTBAX,
M COCTaBJIATH CI)OpMyJILI HEOPraHN4YE€CKNX COC,I[I/IHGHI/II\/'I TI0 BJICHTHOCTAM U CTECTICHAM OKHCIICHUS DJIEMEHTOB, a TAKXKE 3apsAiaM HOHOB, YKa3aHHBIM

B TaOJIHIIE pACTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJICH;
. OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHMsl (U3MYECKHX U XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB W HEMETAIJIOB) W MX BBICIIMX

OKCHIOB, 00pa30BaHHBIX IEMEHTAMHU BTOPOTO M TPETHETO EPHO/IOB;

. Ha3bIBaTh OOIIME XUMHIECKNE CBOWCTBA, XapaKTEPHBIEC JUIA TPYIIIT OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

. Ha3bIBaTh OOIIME XUMUIECKHE CBOWCTBA, XapaKTEPHBIC VIS KayKAOTO U3 KJIACCOB HEOPTaHUYECKHUX BEIIECTB: KUCIIOT, OCHOBAHHH, COJIEH;

. IIPUBOAUTE IPUMEPHI PEAKIUH, HOATBEP)KIAOIINX XUMUYECKHE CBOUCTBA HEOPTAaHMUECKUX BEIIECTB: OKCHA0B, KHCIOT, OCHOBAaHUH U coJiell;
. ONpPENENATh BEIECTBO-OKUCIUTEND U BEIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIILHO-BOCCTAHOBUTEIbHBIX PEAKIIUAX;

. COCTaBJISITh OKUCITUTEILHO-BOCCTAHOBUTENBHBII OajlaHC (AJ1s1 N3yYSHHBIX PEAKIMi) MO TPEIUIOKEHHBIM CXeMaM pPeaKIii;

. IIPOBOANTH JTa0OPATOPHBIE OTIBITHI, TOTBEPKAAIOIINE XUMHUIECKIE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX BEIECTB;

Bbmycmtmc nROJIyuum 603MOIICHOCHLb HAYUUMbCA:

. 2PAMOMHO 0OPAUAMBCI C BEUWECMEAMU 8 NOBCEOHEBHOU MHCUSHU,
. 0CO3HABAMb HEOOXOOUMOCHb COONIOOCHUS NPABUIL IKOLOUYECKU De30NACHO20 N0BeOeHUsl 8 OKPYlcaioujeli NPUpoOHOU cpeoe;
. NOHUMAMb CMBICI U He0OX00UMOCHb COONOOEHUsL NPEONUCAHUL, NPediaeaeMblX 8 UHCIMPYKYUSX N0 UCNOIb308AHUIO JIEKAPCME, CPeOC8 ObImo8ol
Xumuu u
op.;
. UCNONB308aMb NPUOOPEMEHHBLE KIOUEEble KOMNEMEHMHOCU NPU 8bINOTHEHUU UCCTe008ATENbCKUX NPOEKMO8 RO U3YUEHUIO CEOUCME, CnOc0608

NOJYYeHUs U pACNO3HABAHUS 6eU eCNE;
. Pazeusams KOMMYHUKAMUSHYIO KOMIEMEHMHOCMb, UCHONb3YS CPeOCMEd YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ mexkcmamu
yueOHuKa u OONOJHUMENbHOU JUMepamypoul, CnpasoYHbIMU MAOIUYAMY, NPOAGIAMb 20MOBHOCHb K VEAJICEHUN) UHOU MOYKU 3peHus npu 00Cyicoenuu

pe3ybmamos 6blNOIHEHHOU pabombl;



° 00bEeKMUBHO oyeHuesantob qu)OpMaLﬂHO 0 eewjecmeax U XumMudecKux npoyeccax, KpumudeckKu OmHoOCUnvcs K nC€6()0HCly’{HOIZ qubopmauuu,

Hec)06pocoeecmH012 pexuiame, K'aC[llOu]elZCﬂ UCNOIb306AHUA PA3TIUYHbIX 6eUjecCme.

M 0Cco3Haeamb 3HaA4eHue meopemuiyecKux SHAHUL 0I5 npakmuquKoit OesimenibHOCMu yejnoeexka,
M onuceleambs U3y4€eHHblE 00BeKkmul Kax CUCmembvl, NPUMEHSS T0CUKY CUCTEMHO20 aHaAlUu3a,
M HNPpUMEHAmMb 3HAHUA O 3AKOHOMEPHOCMAX nepuoduwecxoit cucmemvl XUMUYECKUX DJIeMEHMO8 Oasl OObACHEHUs U npedeudeyuﬂ ceoticme

KOHKpemHbIX eeujecme,
M paseusamos qu)OpMaL;uOHHyIO KOMnemeHntHocmbs nocpedcm@om yZﬂy6]l€Huﬂ 3HaHull 00 ucmopuu CmaHo61erusl XUMUYECKOUL HAyKu, e€ 0CHOBHbIX

I’lOH}lmulj, nepuoduuecxoeo 3aKOHA KAK 00H020 U3 BANCHEUUUX 3AKOHO8 npupodbl, a makaice 0 CO6PpEeMEHHbLX 00CMUNCEHUSIX HAYKU U MEeXHUKU.

M cocmaeiantb MOJAeKyaiapHble U nOJIHble UOHHbIE YPABHEHUA NO COKpaméHHblM UOHHbIM YPABHEHUAM,

M npueoéumb npumepbul peam;mi, nodmeepwa)afou;ux CyulecmeoeaHnue 63auMocei3u MeDlCdy OCHOBHbIMU KllaccamMu HeopeaHU4YeCKUux eeujecme,

M npocHo3Uuposams pes)ibmambosl 6030eliCmBUs. pa3iudrnblx d)akmopos Ha usmeneHue ckopocmu XUMUYECKOU peaxkyuu,

M npocHo3upoeambsv pesyibmanivl 8030elicmaust pasiudHsvlx qbaKmopoe HA Cmeujenue XumMmuieckoco pasHoeecusl.

M npocHo3Uuposantb Xxumuieckue ceoticmesa eewecmes Ha OCHoee Ux cocmaea u Cmpoerust,

M npocHo3upoeantb cnocobrHocm geujecmea npoAaeAnb OKUCIUMENIbHbIE UIU 60CCMAHOBUNIENbHbLE ceoticmsa ¢ yllél’l’IOM cmenenell OKUCIeHUs.

JJIEMEHRMO08, GXOO}IWMX 6 eco cocmas,
M BbLAGIIAIMb CYyUleCcmeoeaHue 2EHEMUYECKOU 83AUMOCE3U Meofcdy sewecmeamu 6p}10y.' npocmoe seujecmeo — OKCUO — ZMOPOK'CMO — COJlb,

M op2aHu306bl6AN1YL, npogodumb YdyeHu4vecKue npoeKknivl no UCCEO08AHUIO CBOTICME eeujecme, uMernwux 6ail)CHoe npakmu4deckoe 3HadeHue.

O0001eHue 3HAHUIT 0 Kypcy 8 kiacca. Xumuyeckue peakuuu. 34
Bunapubie coenHenust. beckucnopo/iabie KUCA0ThI. OKCHIbI, THAPOOKCU/IBI, COJIH.

Peaxmuu coenuHeHus1, pa3nokeHus, 3amenienus, oomena. ObpaTtumelie 1 HeoOpaTuMble. OKHUCIUTETHLHO-BOCCTAHOBUTENbHBIE. CKOPOCTh XUMHUYECKUX
peakiuii. MonsipHas koHueHtpauus. Katanuzatop. @epMeHTHI.

XumMuyeckHe peakiuu B pacTBopax.9 u



PactBopenne kak ¢Gu3NKO-XUMUYecKHi mporiecc. [loHATHE O ruapaTax W KpuUcTamoruapartax. PacTBopumocTh. KpuBble pacTBOPUMOCTH Kak MOIETHh
3aBHCHUMOCTH PaCTBOPHMOCTH TBEPBIX BEIIECTB OT TeMIIepaTypsl. HackIeHHbIe, HEHACHIIICHHBIC U ITEPECHIIICHHBIC PACTBOPEI. 3HAUYCHHUE PACTBOPOB IS IIPHPOIBI
U CEeIIbCKOT0 XO35HCTBA.

[onatne 00 >MEKTPONUTHYECKON IHCCONUAINH. OJCKTPOIUTHI M HEIIEKTPOIHUTHL. MEXaHH3M AWCCOLHAINK AJICKTPOIUTOB C PAa3IHIHBIM THIIOM
XUMHI9IeCKO# cBs3u. CTETICHB AIIEKTPOIUTHYECKON arucconuanui. CIIIbHBIE H CIa0bIe SJIEKTPOIHTHL.

OCHOBHBIC TIOJIOKCHUSI TEOPUH IJICKTPOJIMTUYCCKON muccormanuu. VIOHHbIe ypaBHEHHUS pEakiUil. YCIOBHS MPOTCKAHUS PEaKIUK OOMEHa MEXIy
9JEKTPOJIUTAMU 10 KOHIIA B CBETE€ MOHHBIX MPEICTABICHHIMA.

Knaccugukarus HOHOB U HX CBOICTBA.

Kucnotsl, nx ximaccupukamys. Jucconuanys KUCIOT W UX CBOHCTBA B CBETE TEOPHH AIIEKTPOIUTHUECKOW IUCCOnUanui. MoJeKyspHbIe W MOHHEIC
YpaBHEHHUs peakuui KucioT. BzaumonelHcTBUE KUCIOT ¢ METAIIaMHU. DJNEKTPOXUMUYECKUHN Psii HaMpsDKEHUH MeTaioB. B3aumojeiicTBie KUCIOT ¢ OKCHIAMU
METaJUIOB. B3aumoeiicTBUEe KUCIIOT ¢ OCHOBAHUSIMU — PEaKIys HeHTpanu3anuu. B3aumoeiicTBiue KUCIOT ¢ colisiMu. Mcnonp3oBanue TaOIHIbI pACTBOPUMOCTH
JUISL XapaKTEPUCTUKHA XUMHYECKUX CBOMCTB KHUCIOT.

OcHoBanus, ux kiaccubukaiws. Jlucconuarys OCHOBAaHMH M WX CBOMCTBa B CBETC TCOPHM DIICKTPOJIMTHUCCKOW AMcconualiu. B3aumojeiicTere
OCHOBAaHHUI ¢ KHUCJIOTaMH, KHUCJIOTHBIMU OKCHAAMU U COJIIMH. Hcnonp3oBanue Ta6J'II/IHI>I PaCTBOPUMOCTHU IJIA XapaKTCPUCTUKNU XUMHUYCCKUX CBOMCTB OCHOBaHMH.
PasnoxxeHne HepacTBOPUMBIX OCHOBAHUI IIPU HAIPEBAHUU.

Comn, ux Kiaccu(UKAIS ¥ IUCCOIUANINS PA3INIHBIX TUIIOB colicil. CBOKWCTBA cOJIell B CBETE TEOPUH AIIEKTPOIUTHISCKON TUcconranui. Blanmoneiictere
coJIed ¢ MeTaJUIaMH, YCIOBUs MPOTEKaHHs dTHX peaklunii. B3anmonelicTBre conei ¢ KUCI0TaMu, OCHOBAHUSIMU U COJISIMHE. VICTIoNIb30BaHKe TabIHIIbl pACTBOPHMOCTH
JUISL XapaKTEepUCTUKUA XUMHYECKUX CBOMCTB COJIEH.

O06o00muieHne cBeeHn 00 OKCHAAX, UX KIacCU(PUKAIINHA U XUMIYSCKUX CBOUCTBAX.

I'enernyeckue psapl METAIIIOB M HEMETAJIOB. [ eHeTHUYECKas CBA3b MEXKIY KJIACCAaMU HEOPTaHUYECKUX BELIECTB.

OKuCIUTENHFHO-BOCCTAHOBUTEbHBIE peakiiMy. OKHCIUTEIb U BOCCTAHOBUTENb, OKHCICHHE H BOCCTAHOBIICHHE.

Peaknun mOHHOTO OOMEHa W OKHCIIHTEIHEHO-BOCCTAHOBHTENBHBIC peakuud. COCTaBICHHE YpaBHEHHHA OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
METOJIOM 3JICKTPOHHOTO OaaHca.

CBoiicTBa MPOCTHIX BEI[ECTB — METAJIOB M HEMETAJUIOB, KHCIIOT M COJIEH B CBETE MPECTABICHUI 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MpOIIeccax.

IIpaxkTuueckas pabora.

1. Perrenue SKcriepeMEeHTANBHBIX 33149 0 TeMe «DJIEKTPOIATHIECKAS TUCCOIHAIINS

Hemerayibl 1 UX coeauHeHus. 234

OO0mast xapakTepuCTHKAa HEMETAJLIOB: MOJIOKEHHE B Ilepuoauueckoll cucTeMe XMMUYecKux snemeHtoB J[. M. MenpaesneeBa,0c00€HHOCTH CTPOCHHS aTOMOB,
3IEKTPoOTpHUIaTeNbHOCTD (D0) KakMepa «HEMETATUIHOCTHY, psaa D0. Kpuctaminueckoe CTpoeHHe HEMETAIIIIOB — MPOCTHIX BEIIECTB. AJUTOTponsl. Pu3nveckue
CBOHCTBa HeMeTaUIOB. OTHOCUTENILHOCTD MOHATHI «METAIII U «HEMETaJLD).

Bopopoa.llonoxenne Bogopoaa B Ilepuonmueckoit cucreme xumuyeckux snemeHToB . M. MenneneeBa. CtpoeHue atoma M MOJEKYJbl. DuUzndyeckue U

XUMHYECKHE CBOMCTBA BOJOpOJa, €ro MnojJy4YeHue u NpuMeHCHUEC.



1 TIpu nByX4acoBOM IIJITAHUPOBAHHUH IPOBOTUTCS TOJBKO MpakTHdeckas pabdora 3 Boaa.

Crpoenne Monekyisl. BomopomHas xummdeckas cBs3b. Ou3ndeckne CBOWCTBA BOABI. AHOMalIMH CBOMCTB BOXBL [ mapodmibHeIe M THAPO(GOOHBIE BEMIeCTBa.
Xummdeckue cBoicTBa BoAbl. KpyroBopot Boasl B pupoae. Bomoouncrka. Aspanus Boasl. beitoBeie GpuimbTpel. MuHEpansHbIe BOIBL. IHCTIIDIHPOBaHHAS BOJA,
ee MoJIy4YeHHe U MpUMEHEHHE.

OO0mast XapaKTepucTHKA rajJoreHoB.

Crtpoenune atoMoB. [IpocThie BellecTBa U OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kparkue cBenenus o xiope, Opome, prope u ifione. [lpumeHeHne raloreHOB ¥ UX COCTUHEHNH B HAPOJTHOM XO3SHCTBE.

Cepa.

Crpoenune aToMa, aJJIOTPOIINS, CBOMCTBA U MpuMeHeHne poMOudeckoii cepbl. Okcunbl cepsl (IV) u (VI), ux nomyuenue, cBoicTBa u puMeHeHue. CepHas KUCIO0Ta
U €€ COJIM, UX IPUMEHEHHE B HApOJAHOM X03siicTBe. [I[pon3BoACTBO CEpHOIl KUCTIOTHI.

A3oT.

CtpoeHne aToMa M MOJIEKYJBI, CBOMCTBa MPOCTOTO BellecTBa. AMMHAaK, CTPOEHHUE, CBOMCTBa, MoJyuyeHue U mpuMeHeHue. ConM aMMOHHUS, X CBONCTBAa U
npumenenue. Oxcuppl azota (1) u (IV).

A3OTHas KHCJIOTa, €¢ CBOMCTBA U MIPUMEHEeHHE. HUTpaThl M HUTPUTHI, MPOOIIeMa UX COIEPIKAHUS B CEITbCKOXO3SIMCTBEHHOM MPOAYKINU. A30THBIE YIOOpEHIS.
Docdop.

CtpoeHue aToMa, aJuIOTPOIIHS, CBOUCTBA Oerroro u kpacHoro ¢ochopa, nx npumeHeHrne. OCHOBHEIE coeHEHUs: okcu Gpocdopa (V) u oprodochopHas KHCIOTA,
¢docdater. DocdopHbie ynoOpeHus.

Yraepoa.

CrtpoeHre aToma, aIOTPONHs, CBoiicTBa Moaudukanuii, mpumeHenue. Okcuapl yraepoaa (1) u (IV), ux coiictBa u npuMeHeHune. KapOoHAThI: KalblUT, COa,
MOTAlll, KX 3HAaYSHHE B MIPUPOJIC U )KU3HU YEJIOBEKa.

Kpemunii.

CtpoeHne atoma, KpHCTaUIMYECKUH KpeMHUH, ero cBoiicTBa u mpuMmeHeHue. Oxcua kpemuus (IV), ero mpupognsie pazHoBUIHOCTH. CHIIMKATHI. 3HAUYEHUE
COEJIMHEHU KPEMHHUS B )KMBOM U HEKUBOM npupoze. [IoHsITHE 0 CUITMKATHOW MPOMBILIJIEHHOCTH.

[IpakTryeckue paboThI
2. U3yuyeHue CBOHCTB COJSTHON KHCIIOTHI



3. U3ydeHue CBOMCTB CEPHOM KHUCIIOTHI.
4. Tlomy4yeHue aMMHaKa M U3ydeHHE er0 CBOMCTB(BUPTYyaIbHAS)
5. Tomyuenwue yriaekucnoro raza. KauecTBeHHast peakiys Ha KapOOHAT —MOHBI(BUPTYyaIbHasl)

Merta/uibl M HX coequHeHHns . 154.

[Tonoxenune meramioB B Ilepuonnyeckoil cucreMe xumuueckux sneMeHToB Jl. M. Menaeneea. Metannuueckasl KpUCTAUIMYECKAsT pEIIETKA U MET AJUIMYECKAs
XUMUYecKas cBa3b. OO0Ime Gpusndeckue cBoiicTBa MeTamuioB. CIUIaBbl, UX CBOWCTBA M 3HAYCHUE. XUMHUUCCKUE CBOMCTBA METANIOB KaK BOCCTAHOBUTEIICH, a TaKKe
B CBETC UX MOJIOKCHUS B JICKTPOXUMHUYCCKOM PSAAY HANPSKCHUN MeTayuioB. Koppo3us MeTalioB U crmocoObl 00pb0bI ¢ Hell. MeTasusl B mpupoe. OOIiue crocoob!
UX MOITYYEHHUS.

OO0mas XapaKTepPUCTHKA IEJOYHBIX MeTAJLUI0B. MeTamel B mpupoje. O6mue crocodbl ux nonydeHus. Ctpoenue atroMoB. [lenounble MeTaIbl — MPOCTHIE
BelecTBa. BakHeHIne COCTUHEHUS MICTOYHBIX METAUIOB — OKCHIBI, THIPOKCHABI M CONH (XJIOpuabl, KapOOHATHL, Cymb(aThl, HUTPATHI), UX CBOWUCTBA U
MIpUMEHECHNE B HAPOIHOM X03siicTBe. KanmitHeie ymoOpeHus.

O0asi XapaKkTepUCTHKA 3J1eMeHTOB INIaBHOI noarpynns I rpynnel.

Crtpoenne atomoB. [llerouHo3eMenbHbIE METaIbl — MPOCTHIE BelIecTBa. BakHele coeuHEeHus MeT0YHO3EMENbHBIX METANIOB — OKCHUJBI, TUAPOKCUIBI U
COIH (XIIOPHIBL, KapOOHATHI, HUTPATHI, CyIb(haThl, PocdaTsl), UX CBOHCTBA U IPUMECHEHHE B HAPOJTHOM XO3SIHCTBE.

AJIIOMHHMUIA.

Crpoenue atoma, GU3NIECKHE U XUMHICCKHE CBOWCTBA MPOCTOro BemecTBa. COSTUHEHNUS aIIOMUHHUS — OKCHIT M THIPOKCHUI, MX aM(DOTepHBIN Xapakrep.
Baxneiimue conu anomunus. [IpuMeHeHre antoMUHUS U €ro COEAMHEHUN.

Keneso.

Crpoenue aToMa, GU3MUECKUE U XUMUYECKHE CBOICTBA NPOCTOro BelecTsa. I'enetuueckue psjpl Fet? u Fe*s,

Baxueiiue conu xene3a. 3HaU€HUE JKeJIe3a U €ro COeAMHEHUH 111 IPUPOJIbI U HAPOAHOTO X03sIMCTBA.

ITpaxkTudeckue paboTHI
.6. XecTkocTh BOJIBI U CTIOCOOBI €€ yCTPaHEHHS.

7.Pemienune SKCIICPUMEHTAJIbHBIX 3a/1a4 110 TEME «Mertaei2

XuUMHS M OKpY:KaLas cpeaa. 24



O0o00meHHe 3HAHMI 10 XMMHUH 32 KyPC OCHOBHOI{ IIKOJIBI. 84
[lepnoguueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux snemeHToB JI. Y. MenneneeBa. @U3ndeckuil CMbICI MOPSAKOBOTO HOMEpPA 3JIEMEHTAa, HOMEPOB
Heprosia U Tpynnsl. 3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB 2JIEMEHTOB U UX COEIUHEHUH B MEpUOJaxX U IPyNnax B CBETE NMPEACTABICHUNA O CTPOSCHHHM aTOMOB

JJIEMEHTOB.

3HaveHHe IePHOINUECKOTO 3aKOHA. BUIbI XUMUYECKUX CBSI3€H M THITBI KPUCTAJUTMUECKHUX peleToK. B3anmocssa3p crpoenus u cBoiicTB BeuiecTs. Kitaccudukanms
XMMHUYECKHUX PEAKIUH 110 Pa3INIHBIM MPU3HAKaM (UHCIIO U COCTaB PEarnpyIOIUX U 00pa3yoIINXCs BEMIECTB; HAININE

rpaHunpl paszgena ¢as; TemmoBoil 3(QeKT; U3MEHEHHE CTENeHEed OKUCICHUS aTOMOB; HCIIOJIb30BaHME KaTalu3aTopa; HalpaBieHHe npoTekaHus). CKopocTb
XMMHUYECKHUX PEeaKIUi 1 (haKTOPBI, BIUSIONINE Ha Hee. OOpaTUMOCTh XMMUYECKUX PEAKIUil M CIOCOOBI CMEICHUS! XUMUIECKOTO PAaBHOBECHSL.

IIpocTele u cioXkHBIE BeliecTBa. MeTayuibl U HeMeTallIbl. | eHeTndyeckue psasl MeTajula, HeMeTallla i epexo Horo MeTauia. OKCHIBIN THAPOKCU B! (OCHOBAHMS,

KHUCJIOTHI, aM(bOTepHLIe FI/IZ[pOKCI/I,HBI), coiu. Ux COCTaB, Knaccn(bmcaum{ n 06]].[1/[6 XHMUYECKHE CBOMCTBA B CBETE TeOpUn 3J'I€I(Tp0J'IPITPI‘I€CKOI7[ JAUCCOHaIM.

Peanuzayun PK- 6 npumepnom nananuposanuu



9 KJIACC

Temaruyeckoe IaHUPOBaHUe 66 4

Ner\nt Tema

KoaunuectBo

4acoB
1 2 Knaccudukarust XUMHISCKUX PEaKIHid

BBOJAHBIE UHCTPYKTAX 11O T/b

2 1 CKOPOCTh XHMUYECKHUX PEAKITHH.
3 1 DNEKTPOTUTHYECKAS JTUCCOITUAITHS
4 1 BrogHas koHTpOIBHAS paboTa
5 1 OCHOBHBIE TIOJIOKEHUS TEOPUH JICKTPOITUTUIECKON TUCCOIUAIINY.
6 1 XuMuueckre CBOMCTBAa OCHOBAHMM KaK 3JIEKTPOJIUTOB.




XUMHUYECKHE CBOHCTBA KMCIOT KaK 3JICKTPOJIUTOB.
Hcnonv3osanue 21eKmpoaumos 6 AKKyMynamopax. Ymunuzayusa akkymyaamopHsix
oamapeii.

8 XUMHUYECKUE CBOMCTBA COJIEH KaK AJIEKTPOJIMTOB
9 Tunponus comeit
10 [Ipaktryeckas padora Ne 1. Pemenue skcriepeMeHTaNIbHBIX 3a/1a4 110 TeMe
«Qnextponutuyeckas quccounanus». T\b
11 KonTtponsHas padora Ne2
12 OO61rast XxapaKTepUCTHKA HEMETaJIOB 7A TpyMIIbI- TaJOr'€HOB.
13 CoennHeHns raJoTeHOB.
YTuauzanus 0TXoA0B XMMHUY€CKOH MPOMBIIIIEHHOCTH.
14 [MpakTryeckas paboraNe 2 u3yueHne CBOWCTB COISTHOW KHCIOTHI
15 Xanpkorensl. Cepa.
16 CepoBozmopon U CyIb(Ouab!
17 Kucnoponnsie coenuHeHuUs cepbl
18 ITp pa6ora Ne 3 T\B
W3ydeHue cBOICTB CEpHOM KHCIIOTHI
19 OO6m1ast XxapaKTEepUCTHKA JIEMEHTOB 5 A rpynmsl. A30T
20 Ammuak. Conu aMMOHHSL.




21

IIpaktruaeckas paboralNed

HonyquI/Ie aMMHaKa U U3YyUCHHC €TO CBOMCTB

22 Kucnopoansle coeAnHeHUs a30Ta

23 dochop u ero coenuHeus

24 OO1mas XxapakTepuCTHKa 3JIeMEHTOB 4 A rpynmnbl. YTiIepos.

25 KucnopozaHsie coefuHeHHs yriieposa

26 Ipaxtrdeckas padora Ne 5 [Tomydenue yriaekucioro ra3a. KadecTBeHHas peakius Ha
KapOOHAT —HMOHBI.

27 Konrtposphas padorta Ne3

28 YrineBonopoms.

29 Kpewmunii u ero coernHeHAS

30 CunukatHas IpOMBIIUICHHOCTh

31 [omyueHrne HeMETaIIOB.
IIpumenenue omxo0006 6 XUMUUECKOU NPOMBIUTICHHOCHIU

32 IlosnydyeHune BaxHENIINX XUMUYECKUX COCJUHEHUIM HEMETAILIIOB.

33 [ToBTopenue Tembl «Hemertamnbl u ux coeauHeHus». [1oaroroska K Kp

34 Konrponbhas padora o teme «HeMeTams! 1 X COeTUHEHUS».

35 OO01ast XapaKTepPUCTHKA METAIIIOB

36 XHMMHYECKHE CBOHCTBA METAJIIIOB

37 OO6mrast XxapakTepUCTHKA AIEMEHTOB | A TpymIIIb!




38

OO1mas xapakTepHuCTHKa 3JIEMEHTOB2A TPYIIIIbI

39 JKecTkocTh BOJIBI M CLIOCOOBI €€ yCTPaHEHUSL.
Yempanenue srcécmrxocmu 60061 6 661m06BIX yC108UAX
40 [Ipakrrueckas padora Ne 6
JKecTKoCTh BOABI M CLIOCOOBI €€ yCTpaHEHHS
41 ATIOMUHHAN ¥ €70 COETUHEHNS
42 ATIOMHUHHN U €r0 COETUHEHUS
43 XKeneso u ero coeanHeHNs
44 [MpakTryeckas paboraNe 7 pemieHne IKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTauiby
45 Koppo3us MeTajuioB 1 crocoObl 3alUThI OT HEe.
3awuma om Kopposuu.
46 Mertamnet B mpupoze. IloHsATHE 0 METaJUTypIHu.
Bo3moosicnbie 3azpasnenusn u cnocoobl ux yCMpaHeHus 6 Memaiiypzuu.
47 KontponsHas pabora o TeMe «MeTamisl U HX COSTUHCHUS
48 XUMHUYECKHUN COCTAB IJIAHETHI 3eMJIS
49 Oxpana oxkpyscarouieil cpeovl Om XumMuyecko2o0 3a2PA3IHEHUA.
50 Bemiecrna
51 XUMHUYECKUE PEeaKIINU




52

OCHOBBI HeOpFaHH‘lCCKOﬁ XUMHHU

53 Wrorosas koHTpoJbHAs paboTa
54 AHanu3 KOHTPOJIBHOH paboTHI
55 [ToBTOpenue




