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Ilnannpyemblie pe3yJbTaThl OCBOCHUSI Y4eOHOI0 NMpeIMeTa
JIMYHOCTHBIMU pe3yJibTaTaMM 00y4eHH s SIBJISIOTCS
¢ OCHOBHBIC HCTOPUYCCKHC C06BITI/ISI, CBA3AaHHLIC C Pa3BUTUCM XUMHH U O6H_I€CTB3,;
JOCTUXEHUSI B O00JIACTU XMMHUU U KyJIbTYpHbIE TPaJAULUU (B YAaCTHOCTH, HAay4yHbIE TPATULIH)
cBOE CTpaHbI; 06HICMI/Ip0BBI€ JOCTHUXKCHUS B O6JIaCTI/I XMMHUHU; OCHOBHBIC ITPUHIIUIIBI U ITpaBUJia
OTHONICHHUS K TMPHUPOJEC; OCHOBBI 3J0POBOrO o00pa3a JKH3HH H 3I0POBHECOECPETAIOIINX
TEXHOJIOTHH;
¢ JIpaBuJia IMOBCACHUS B ‘-IpCSBI)Iqaf/'IHBIX CUTyalluiaX, CBA3aHHBIX C BO3I{€I>1CTBH€M Pa3IMIHbIX
BEILIECTB; OCHOBHBIC MpaBa U 0053aHHOCTH IpakIaHWHA (B TOM YHCJIE€ YYaIllerocs), CBsI3aHHBIE C
JIMYHOCTHBIM, HpO(i)eCCI/IOHa.HBHBIM " )KU3HCHHBIM CaMOOIIPCACIICHUCM
e colMaigbHas 3HAUUMOCTH U coJiepkaHue mpodeccuii, CBI3aHHBIX C XUMUEH;
® YYBCTBO TOPJIOCTH 32 POCCHICKYI0 XUMUUYECKYIO HAYKy M YBa)KEHUE K UCTOPUU €€ PA3BUTHS;
YBaXEHHE W NPUHATHE JAOCTHXKEHUH XHMHUU B MHpE; JI000Bb K MPHUPOJE; YBAXKEHUE K
OKPYXaIOIUM (y4allUMCsl, YYUTENSIM, POTUTEISIM U JAp.) — YMETh CIyIaTh W CIBIIIATH
MmapTHEpPA, IPU3HABATD IIPAaBO KaXXJ10I'0 Ha CcOOCTBEHHOE MHCHUEC, IPUHUMATh PCIICHUA C YUCTOM
HO3I/IIII/II>1 BCCX YYACTHHUKOB; YYBCTBO IIPCKpPACHOIO0O MW OCTCTUUCCKHUX YYBCTB Ha OCHOBC
3HaKOMCTBa C MHUPOM BCHIECTB W HUX HpGBp&HICHHfI; CaMOYBaXXCHUC HW OMOIHMOHAJIBHO-
IMOJIOKUTEILHOE OTHOIIICHHE K ce0e;
® I[[EHHOCTh 3JIOPOBbSl (CBOETO W JPYrMX JIOJei); HEOOXOJUMOCTh CaMOBBIPKCHHUS,
caMopealin3aIiii, COIMATILHOTO TTPU3HAHMS;
® TOTOBHOCTH (I/IJ'II/I HCFOTOBHOCTB) K CaMOCTOATCIIBHBIM IIOCTYIIKaM H JIGfICTBHHM,
OTBCTCTBCHHOCTL 3a HUX PE3YyJIbTAaThl; TOTOBHOCTH (I/IJ'II/I HeFOTOBHOCTL) OTKPBITO BBIpAXaTb H
OTCTaMBaTh CBOIO MO3UILIMIO U KPUTUYHO OTHOCUTHCS K CBOUM TOCTYIKAM;
® DHKOJIOTUYECKOE CO3HAHHUE; JOOPOXKENaTeNbHOCTh, JOBEpUE M BHUMATEIBHOCTH K JIOMSM,
TFOTOBHOCTh K COTPYJHHYECTBY M JpykOe, OKa3zaHUIO MOMOIIM TE€M, KTO B HEHl HyXIaercs;
0000IICHHBIA, YCTOWYMBBIA W W30MpATEIbHBIN TO3HABATEIbHBI WHTEPEC, HWHHUIIMATHBY W
M0003HATENILHOCTh B M3YyYEHHMM MHpa BELIECTB U PEaKlMii; IIeIeyCTPEMIIEHHOCTh U
HAaCTOMYMBOCTH B IOCTHKEHHUH I€JIeH, TOTOBHOCTh K MPEOJI0JIEHUIO TPYJTHOCTEN; YOSKICHHOCTh
B BO3MOXXHOCTH MO3HAHUS MPUPOJbI, HEOOXOAUMOCTH Pa3yMHOTO HCIOIb30BaHUS JOCTHKEHUMN
HAyKH U TEXHOJIOTUH 1715 pa3BUTHS 00ILIEeCTBa;
® YMEHUE YCTAaHABIIMBATh CBSI3b MEXIYy LEIbI0 M3YYCHHs] XUMHHM M TeM, A Yero OHa
ocylIecTBisieTcs: (MOTHUBaMH); BBIMOJIHIATh KOPPUTUPYIOLIYIO CAMOOIICHKY, 3aKJIIOUYAIOIIYIOCS B
KOHTpOJIE 3a MPOIECCOM U3YyYeHUS XMMHM M BHECEHHMH HEOOXOTUMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIMX ATAallaM U CIIOc00aM M3ydeHHs] Kypca XMMHH; BBIIOJIHATH PETPOCIEKTUBHYIO
CaMOOILIEHKY, 3aKJIIOYAIOIIYIOCsS B OLIEHKE TMpollecca M pe3yiabTaTa H3yueHHUs Kypca XUMHH
OCHOBHOI IITKOJIBI, MOJIBEJICHUH UTOTOB Ha OCHOBE COOTHECEHHSI LIeJIeH U pe3ysIbTaToB;
® CTPOUTH >KU3HEHHbIE M MPOQPEeCcCCHOHANbHbIE IUIAHBI C Y4E€TOM KOHKPETHBIX COIHAIbHO-
HUCTOPUYECKHUX, MOJTUTUYECKUX U IKOHOMUYECKUX YCIIOBU; OCO3HABATH COOCTBEHHBIE LIEHHOCTU
Y COOTBETCTBUE UXIPUHUMAEMBIM B JKU3HH PELICHUSIM; BECTH JUAJIOT HA OCHOBE PaBHOIMPABHBIX
OTHOIICHUI U B3aMMHOTO YBa)KEHUS; BBIACISATH HPABCTBEHHBII aCeKT MOBEJICHHS 1 COOTHOCHUTD
MOCTYIKHU (CBOU U JPYTUX JIIOJIeH) U COOBITHS C MPUHATHIMH dTHUYECKUMU HOpMaMHU; B Ipeaeax
CBOUX BO3MOKHOCTEH MPOTUBOACHCTBOBATh ACUCTBUSAM U BIMSHUSAM, MPEICTABISIONIUM YTPO3Y
KU3HU, 3J0POBBIO M O€30MACHOCTH JINYHOCTHU U OOIIECTBA.

MeranpeaMerHble:

® yYMEHHE CaMOCTOSTENIBHO ONPEAETATh LIEIH CBOETO 00ydeHUs, CTaBUTh U (POPMYIUPOBATH JUIS
ce0s1 HOBbIE 3aJauu B yu€Oe M MM03HABATENbHOMN JIESTEIbHOCTH, PA3BUBATh MOTUBBI M HHTEPECHI
CBOEM TI03HABATENILHON AEATEIBHOCTH;

® yYMEHHME CaMOCTOSITENIbHO IIJIJAHUPOBAaTh IIyTH JIOCTM)KEHUS LeJiei, B TOM YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI PEIICHUs] YUeOHbIX U
MO3HaBaTEeIbHbIX 337124,




® YMEHUE COOTHOCUTh CBOU JEHUCTBUA C IUIAHUPYEMBIMH pe3yJbTaTaMHU, OCYLIECTBIISATH
KOHTPOJIb CBOEH JEATEJBHOCTH B IPOLIECCE AOCTHIKEHUS pe3yJbTaTa, ONPEAEIsTh CIHOCOObI
JEWCTBUH B paMKax MPEAIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOLLECHCS CUTyalluEN;

® yMEHHE OICHHMBATh MPABWJIBHOCTh BBHIMOJHEHHWS y4eOHOW 3amaud, COOCTBEHHBIC
BO3MOYKHOCTHU €€ pELLIECHUS;

e BJaJICHUE OCHOBAMHU CAMOKOHTPOJI, CAMOOLICHKH, NPHUHATHS PEUICHUH U OCYLIECTBJICHUS
OCO3HAHHOTO BbIOOpA B y4EOHOM M MO3HABATEILHOU IEATEIbHOCTH;

® yMEHHE OIpENeNsATh IOHITUS, CO37aBaTh OOOOIICHMS, YCTaHABIMBATh AaHAJOTHH,
KJIaccu(UIpoOBaTh, CAMOCTOSITETILHO BHIOMPATh OCHOBAHUS W KPUTEPUU Ui KIaCCHU(PHUKAIINH,
YCTaHABIMBATh IPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE pPacCyXJE€HUEe, YMO-
3aKJIoueHue (MHIYKTUBHOE, IEIYKTUBHOE U [0 aHAJIOTHH) U JeJaTh BBIBObL;

® yMEHHUE CO3/1aBaTh, IPUMEHSITh U IPEOOPa30BbIBATh 3HAKH U CUMBOJIbI, MOJEIU U CXEMBI JIIsS
pelieHns yueOHbIX U T03HABATENbHBIX 3a/1a4;

® yYMEHUE OpraHM30BbIBaTh Y4e€OHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIbHOCTb C
YUUTEJNEM U CBEPCTHUKAMM; pabOTaTh UHIAUBUAYAIBHO U B IPYIIE: HAXOUTH OOlIee pelieHue 1
pazpemiath KOH(QIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMI U yu€Ta HHTEPECOB; GOPMYIUPOBAT,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

® yMEHHE OCO3HAaHHO HCIIOJIb30BATh pEUYEBBIE CpPEICTBA B COOTBETCTBUM C 3ajayeil
KOMMYHMKAIIMHN Uil BBIPAXKEHUSI CBOMX YYBCTB, MBICIEH U MOTpPEOHOCTEH; IUIAaHUPOBAHUS U
pEeryisiliud CBOEH IEATENBHOCTH; BIJIAJICHUE YCTHOM M NMUCBMEHHOM PEYbI), MOHOJIOTMYECKOM
KOHTEKCTHOM PEYbIO;

e (GopMHUpPOBAHHE U PA3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIIOJIb30BaHUS MHGOPMAIIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH;

e (GopMHUpPOBAHHE U PA3BUTHE OKOJOTMYECKOTO MBIIUICHUS, YMEHHE MPUMEHSATh €ro B
MMO3HABATEIbHOW, KOMMYHUKATHUBHOHW, COLMAIBHOW TPAKTUKE U  MPOQPeCCHOHATBHON
OpHUEHTALINH.

e oOyyJaromuecss TpHOOPETYT OMBIT MPOEKTHON NEATEILHOCTH Kak 0co0o0i (Gopmbl yueOHOM
paboTHI,

IlpeaMeTHBIMH Pe3yJabTATAMHU 00YYECHUS ABJISIOTCH:

* OIIUCHIBATh CBOMCTBA TBEPIBIX, JKUJKUX, Ta3000pa3HbIX BEIECTB, BBIACISAA UX CYIIECTBEHHbIE
MIPU3HAKY;

* XapaKTepU30BaTh BEILECTBA M0 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATh MPUYUMHHO-
CJIE/ICTBEHHBIE CBSI3M MEXK/ly JAaHHBIMU XapaKTEePUCTUKAMHU BEILIECTBA;

* PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHSITHI «aTOM», «MOJIEKYJIa», «XUMUYECKUU
3IIEMEHT», «IIPOCTOE BEILIECTBOY», «CIO0KHOE BEIIECTBOY, «BAJIEHTHOCTDH), UCIOJIb3Ysl 3HAKOBYIO
CUCTEMY XUMHUH;

* U300pa)kaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKHUX (OPMYT U CYLIHOCTb
XUMHUYECKUX PEAKIUI C TOMOILbI0 XUMHUUECKUX YPABHEHUI;

* BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB, a TAKKE€ MacCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUAX JJIs1 OUEHKH UX IIPAKTUYECKON 3HAYMMOCTH;

* CpPaBHUBATh 110 COCTABY OKCH/IbI, OCHOBAHHUSI, KHCIIOTBI, COJIU;

* KJTacCU(UIIUPOBATH OKCHU/IbI U OCHOBAHUS IO CBOMCTBAaM, KUCJIOTHI M COJIM 110 COCTaBY;

* [10JIb30BATHCS J1A0OPATOPHBIM 00OPYJOBAHUEM M XUMUYECKOH MOCYA0H;

* IPOBOJIUTh HECJOXHbIE XMMHMYECKHE OMNBITHI M HAOMIOAECHUS 3a HM3MEHEHUSIMH CBOICTB
BEIIECTB B Mpollecce UX IMpeBpalleHui; coOMrofaTh MpaBWila TEXHUKH O€30MacHOCTH NpHU
MPOBECHUH HAOIIOICHUN U OIIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCJIOTHI M IIENOYH, IMOJIBb3YSACh MHAMKATOpaMH; OCO3HABaTh
HE00X0IMMOCTh COOIIOJICHHs Mep O€30MaCHOCTH IPU OOPAIIEHNH C KUCIOTaMHU U IIeJI0YaMH.

* pacKpbIBaTh CMBICI Ieproanyeckoro 3akoHa /. 1. Menneneesa;




* OMUCBHIBATh U XapPaKTEPHU30BaTh TAOIMUYHYIO (DOpMY MEPHOTUYECKONH CHCTEMBI XUMUYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB AaTOMHBIX JIEP U PACIIPEAEICHUE YUCIIA JIEKTPOHOB 110 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHX 3JIEMEHTOB MajblX IEPUOJIOB MEPUOJNYECKON CHCTEMBI, a TAKXKE
KaJIUsl ¥ KaJbIus;

* pa3nyaTh BHJBl XUMHUYECKON CBSI3U: HOHHYIO, KOBAJEHTHYIO IMOJSPHYIO, KOBAJCHTHYIO
HEMNOJIPHYIO U METANINYECKYIO;

* M300paXKaTh AIEKTPOHHO-UOHHBIC ()OPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMUYCCKUMU CBS3SIMHU
pa3HoOro BUAA;

* BBISIBJISITh  3aBUCHMOCTh CBOWCTB BEIIECTB OT CTPOCHHUS HMX KPUCTAUIMYECKHX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUTNYECKUX;

* XapaKTepU30BaTh XUMUYECKUE IEMEHTBI U UX COEIMHEHUSI Ha OCHOBE IOJIOKEHUS DJIEMEHTOB
B [IEPUOINYECKON CUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAay4yHOE M MHUPOBO33PEHUYECKOE 3HAUEHUE IMEPHOJUYECKOr0 3aKoHa H
MIEPUOANYECKON CHCTEMBI XUMHUYeCKuX d1emeHToB JI. M. Menneneesa;

* OOBSICHATH CYTh XUMHYECKHUX MPOIECCOB U UX MPUHITUITUATEHOE OTINYHE OT (PU3UIECKUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIHIA;

* YCTAHABIIMBATh MPUHAICKHOCTh XUMHUYECKON PEaKIINU K ONPEACIEHHOMY THITY IO OJTHOMY U3
KJIacCH()UKAIMOHHBIX MPHU3HAKOB: 1) O YHCIy W COCTaBY MCXOJHBIX BEIIECTB M IPOJTYKTOB
peaknuu (peakiu COCTUHEHHUS, Pa3JIOKCHUs, 3aMeIIeHUs 1 00MeHa); 2) 10 BBIJICTICHUIO WIIH
MOTJIONIEHUIO TEIJIOTHI (Peakuu SK30TePMHUYECKUE M SHAOTEPMHUUYECKHE); 3) IO HU3MEHEHUIO
CTETeHEeW OKMCIEHHUS XUMHUYECKUX DJIEMEHTOB (peakUuu OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE);
4) o oOpaTUMOCTH Tporiecca (peakiiuu 00paTuMbie U HEOOpPaTUMBIE);

* COCTaBJISITh YPAaBHEHHUS 3JIEKTPOIUTUYECKON TUCCOLMALIMU KUCIIOT, IIeJI0Yeil, COeii; MOIHbIE U
COKpallIEHHbIE HOHHBIE ypaBHEHHUS  peakiuil oOMeHa; ypaBHEHHUS  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH;

* IPOTHO3UPOBATh MPOAYKTHl XHMHUYECKUX pEaKIuil 1Mo QopMynaM/Ha3BaHUSM HCXOJHBIX
BEIIECTB; ONpPEAEATh NCXOAHbIE BellecTBa Mo (hopMyliaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;

* COCTaBJISITh ypaBHEHHUS peEaKlui, COOTBETCTBYIOIIUX IMOCJIEIOBATENIBHOCTH («IETOYKE))
MpeBpAaLEHUI HEOPTaHNYECKUX BEIIECTB Pa3IMUHbIX KIacCOB;

* BBIABIIATH B TMIPOLIECCE OSKCIIEPUMEHTA MPHU3HAKU, CBHUAETEIbCTBYIONIME O MPOTEKAHUH
XUMHUYECKON peaKivH;

* IPUTOTOBIIATH PACTBOPHI C OMPEIEIEHHON MacCOBOIl 10JIel paCTBOPEHHOTO BEILIECTBA;

* OIIpENIeNATh XapaKTep Cpebl BOIHBIX PACTBOPOB KUCIIOT M LIEIOYEH M0 U3MEHEHHIO OKPACKU
WUHMKATOPOB;

* IPOBOJUTh KAUYECTBEHHBIC PEAKIMH, MOJITBEP)KIAIOIINE HAIMYUE B BOJHBIX pacTBOpax
BEIIECTB OTACIbHBIX HOHOB

* ONpeNeNsTh MPUHAUICKHOCTh HEOPraHMYeCKUX BEUIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJISITH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* OIpEIeNSTh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS JIEMEHTOB B BEIIIECTBAX;

* COCTaBJIAITh POPMYJIbI HEOPTAHUUYECKUX COCTMHEHUH MO BAJIGHTHOCTSM U CTETIEHSM OKHCIIEHUS
AIIEMEHTOB, a TaK)Ke 3apsAaM MOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUI
H COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs (U3MUECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETa/NIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX D3JIEMEHTAMH
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME XMMHYECKHWE CBOWCTBA, XapaKTEpHbIE UIsI TPYIH OKCHUIOB: KHUCIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIIHME XUMHUYECKHE CBOWCTBA, XapaKTepHbIE [UIsI KaXIOro W3 KIACCOB
HEOPraHMYECKHUX BEIECTB: KUCIOT, OCHOBaHUH, COJEH;



* IPUBOJIUTH MPUMEPHI PEAKIMM, MOATBEPKAAOIMINX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUI U COJICH;
* ONPENCNSATh  BELIECTBO-OKUCIUTENh W  BEIIECTBO-BOCCTAHOBUTENb B  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;
* COCTAaBJISITh OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIN OalaHCc (UIsi W3Yy4EHHBIX PEaKIuil) 110
MPEAJIOKEHHBIM CXEMaM pEaKIIHii;
* MPOBOJUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKIAIONINE XWMHUUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHMUECKHUX BEIIECTB.

BbInycKHHUK HAYYHTCSI:
® XapaKTepHU30BaTb OCHOBHBIC METOIbI IO3HAHUS: HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;
® OIMCBHIBATh CBOMCTBA TBEP/BIX, KUAKUX, TA3000pa3HBIX BEUIECTB, BBIACIAS UX CYIIECTBCHHBIC
MIPU3HAKY;
® DPaCKpBIBaTh CMBIC OCHOBHBIX XHMHUUYECKHX TMOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKUM
AJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTBY, «XHUMUYECKas
peaKIus», UCTIONIB3Ys 3HAKOBYIO CUCTEMY XUMHH;
® pacKphIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;
paznuyaTh XUMHUYECKUE U (PU3UYECKHUE SIBIICHNUS,
Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;
OTIPENIETISATh COCTaB BEIIECTB M0 UX (popmymnam;
OTIPENIETISATh BAJIGHTHOCTh aTOMa JIEMEHTAa B COSMHCHUSX;
OTIPENIETIATh TUTT XUMHUYECKUX PEaKIIHA;
Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUt;
BBISIBIISITh MPU3HAKH, CBUICTEIbCTBYIOIIME O MPOTEKAHUM XUMUYECKOM peakiuuu Ipu
BBITIOJIHEHUN XUMUYECKOTO OIBITA;
® COCTaBJATH (POPMYIIBI OWHAPHBIX COCAMHEHUN;
® COCTaBIISATh YPABHEHUSI XUMHUYECKUX PEAKIIHIA;
e CcoOJIrOIaTh MpaBwiia 0€30MacHOM pabOTHI IPH MPOBEICHUHN OTIBITOB;
® T10JIb30BAThCS JIA0OPATOPHBIM 000PYIOBAHUEM U TOCYI0H;
® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO H MOJISIPHYIO MacChl BEILIECTB;
® BBHIUUCIIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 1o (popmylie CoeIMHEHUs;
® BBHIUKCIATH KOJIMYECTBO, OOBEM WM MacCy BeIeCTBa IO KOJHUYECTBY, 00bEeMy, Mmacce
peareHToB WK MPOAYKTOB PEAKIIHH;
® XapakTepu3oBaThb (PU3UUYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOpPOAa U
BOJIOPO/Ia;
MOJIy4aTh, COOMPATH KUCIOPO/I U BOJIOPOS;
pacrno3HaBaTh OIMBITHBIM IyTeM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;
pacKpbIBaTh CMBICIT 3aKOHA ABOTapO;
PacKpbIBaTh CMBICI OHATUHN «TEMI0BON 3PPEKT peakun», «MOJISIPHBIA 00BEM»;
XapakTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BOJIBI;
PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;
BBIYUCIISTH MACCOBYIO JIOJIFO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;
MIPUTOTOBJISATH PACTBOPHI C ONPEIECIICHHON MacCOBOM J10JI€H paCTBOPEHHOTO BELIECTBA;
Ha3bIBaTh COEIMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHUYECKHUX BEIECTB;
XapaKkTepu30BaTh (PU3NUYECKHE U XUMUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HEOPraHMUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUM, COJICH;
® OIpEAENsATh MPUHAICKHOCTD BEIIECTB K OMPEACIEHHOMY KJIACCy COSAMHEHU;
® COCTaBIATh (GOPMYIIbI HEOPTAaHMYECKUX COCTMHEHHN U3yYeHHBIX KJIaCCOB;
® [IPOBOJIUTH OMbITHI, MOATBEPKIAIOLUIME XMMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
HEOPraHUYECKHUX BEIECTB;



® DACIIO3HABATH OIIBITHBIM IIYTEM pPAaCTBOPBI KHUCJIOT H H.ICJIO‘IGﬁ N0 HU3MCHCHHUIO OKpaCKu
WHJIUKATOPa;
® XapaKTepHU30BaATh B3aUMOCBS3b MEXKIY KJIaCCaMU HEOPTaHUUECKUX COCAMHEHUH ;
e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneesa;
® OOBACHATH (UBNYCCKUN CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpPa XMUMHUYECKOTO DJIEMEHTA,
HOMEPOB I'PYIIIBI U IIeproia B nepuoandeckon cucreme /[[.1. Menneneesa;
e OOBSCHATH 3aKOHOMEPHOCTH M3MEHCHHS CTPOCHHS aTOMOB, CBOWCTB 3JIEMEHTOB B IpEJeiIax
MaJIbIX IIEPHUOJAOB U INIaBHBIX IMOATPYIIIT;
® XapaKTCPU30BATH XHUMHYCCKHUEC ISJICMCHTLI (OT BOIOpoda HOo K&JIBIII/I?I) Ha OCHOBE HX
noJiokeHust B mepuoandeckor cucteme J[.M. MenneneeBa M 0COOEHHOCTEH CTpPOEHUS HX
aTOMOB;
® COCTaBJISITh CXEMbI CTPOECHUS aTOMOB IepBbiX 20 3y1eMeHTOB nepuoanyeckoil cucremsl .M.
MenneneeBa;
® DPaCKpBIBaTh CMBICI MOHATUN: «XUMHUUECKAs CBA3bY, «IJIEKTPOOTPHUIIATEIHLHOCTDY;
® XapaKTepHU30BaTh 3aBUCHUMOCTb (PU3UUYECKHX CBOMCTB BELIECTB OT TUIIA KPUCTAIMYECKOU
pelIeTKY;
® OIIPEACIATh BUA XUMHUYECKOH CBSA3U B HEOPraHN4YCCKUX COCANHCHUAX
e u300pakaTb CXeMbl CTPOEHHS MOJIEKYJ] BEUIeCTB, OOpa30BaHHBIX pAa3HBIMU BUIAAMHU
XUMHYECKUX CBA3CH;
® pacKpeIBaTh  CMBICI  TOHATHA  «HOH»,  «KATHOH»,  «AHUOH»,  <OJEKTPOIUTHY,
CHEIIEKTPOJIUTBI», «AJEKTPOJUTHYECKAS TUCCOIUAIUS», OKUCITUTENBY, «CTCTICHh OKHCICHUS)
«BOCCTaHOBHTEIIbY, «OKHCIEHUEY, KBOCCTAHOBIICHUE);
® OIpPENENATh CTEIIEHb OKUCIEHHS aTOMa JIEMEHTA B COCIUHEHNH;
® DPacKpbIBaTh CMBICI TEOPHUH IIEKTPOJIUTHUECKON TUCCOLUALINY;
® COCTaBJISATh YPABHEHMS AJIEKTPOJIUTAUECKON AUCCOLMALIUM KUCIIOT, IIeJI0YEH, COJIei;
e OOBSCHATH CYIIHOCTh MpOIECCa AMEKTPOJUTUYECKOM TUCCOLMALMU M peakiuuil HOHHOTO
oOMeHa;
® COCTaBJISITh MOJIHBIE U COKpAIICHHbIE HOHHBIE YPaBHEHUS PEaKIM 0OMEHa;
® OMpeAensiTh BO3MOKHOCTb MPOTEKAHUSI peakuii HOHHOTO 0OMEHa;
® [IPOBOJIUTH PEAKIINH, IOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB;
® OIpENeNsATh OKUCINUTENb U BOCCTAHOBUTEIID;
® COCTaBJISATh YPAaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINN;
e Ha3bIBaTh (PAKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUUECKON PEeaKIny;
e Kiaccu(pUIMPOBATH XUMUYECKHE PEAKIIUU 1O PA3IUYHBIM [TPU3HAKAM;
® XapaKTepHU30BATH B3aUMOCBSI3b MEXY COCTABOM, CTPOEHHUEM U CBOMCTBAMH HEMETAILJIOB;
® TPOBOJUTH ONBITHI MO TMOJYYEHUIO, COOMPAHHI0 W HW3YUYCHHUIO XUMHUYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIVIEKUCIOTO ra3a, aMMHUaKa;
® pAaCIIO3HABATh OMBITHBIM MTyTEM I'a3000pa3HbIE BEIIECTBA: YIJICKUCIbII ra3 1 aMMHUaK;
® XapaKTepHU30BATb B3aUMOCBS3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
e Ha3bIBaTh OPraHWYECKHE BEIIecTBa MO uX (opMyle: MeTaH, STaH, STHIIEH, METaHOJ, 3TaHO,
TJIMIEPUH, YKCYCHAasl KHUCJIOTAa, aMUHOYKCYCHas KHCJIOTa, CTEapUHOBAsl KHUCJIOTAa, OJEHMHOBAs
KHCJIOTA, TJII0KO033;
® OICHMBAThH BIMSIHUE XUMUUECKOTO 3arpA3HEHUs] OKPYXKAIOILIEH Cpeibl Ha OPraHU3M YeJIOBEKa;
® TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM KU3ZHU
® OIpeAeNsATh BO3MOKHOCTh IMPOTEKAHUS PEAKIUN HEKOTOPBIX MPEACTABUTEIEH OPraHuYeCKUuX
BEILIECTB C KUCJIOPOJIOM, BOJOPOIOM, METANIAMH, OCHOBAaHUSMH, TAJIOT€HAMHU.

BhINyCKHUK NOJYYUT BO3MOKHOCTh HAYYHUThCS:
® gLI0BUAMb U NPOBEPSAMb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUUECKUX CBOLICMBAX 8eujecmes
Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUUECKUe peaxkyui, o
xapakmepe u npoOyKmax paziuiHvlx XUMU4eCcKux peakyuil;



® Xapakxmepuzoeamsv 6ewecmed No COCMAGY, CHMPOEHUI U CEOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHbLE CEA3U MeHCOY OAHHBIMU XAPAKMEPUCUKAMU 8elecmEd;

® cocmasnAmy MONEKYISApHble U MNOJHble UOHHbIe YPAGHEHUs NO COKPAWEHHbIM UOHHbIM
VDaBHEHUAM,

® NpocHO3UPOBAMb  CHOCOOHOCMb — 8ewecmed  NPOAGIAMb  OKUCIUMENbHble U
80CCMAHOBUMENbHBIE CEOUCMBA C YUemoM CmeneHell OKUCIEHUs. INEeMEHMOs, 6X00SWUX 8 e20
cocmaes;

® COCmasnAmy YpaeHe s peakyutl, COOMEemcmeayowux nocie008amelbHOCMU NpespaujeHutl
HeOpeaHu4ecKux 8euecms pasiuiHblx Kiaccos,;

® gbIOBUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOMe3bl 0 pPe3Vibmamax 6030elcmeus
PA3IUUHBIX (DAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuul,;

® UCNONB306AMb NPUOOPEmeHHble 3HAHUA 0N IKOJIO2UYECKU 2PAMOMHO20 NO0BedeHUs 8
OKpYyoHcaiouell cpeoe;

® UCNONBL306AMb NPUOOPEmeHHble KIouesble KOMNeMmeHYyuu Npu 6blNOJHEHUU NPOeKmos u
VUEeOHO-UCCIe008aAMENbCKUX — 3A0a4 N0 U3YYEHUI0  CBOUCM8, CNOCcoO08  NONYYeHUus U
PACNO3HABAHUSL BEUECTE;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeccax,

® Kpumuyecku OMHOCUMbCS K NCEBOOHAVUHOU UHGoOpmayuu, HedoOpOCo8ecmHOl peKiame 8
cpeocmeax mMaccogoul uHgopmayuu,

® 0CO3HABAMb 3HAUEHUE MEeOPEeMUUECKUX 3HAHUL NO XUMUU OISl NPAKMUYECKOU 0essmenbHOCIU
yenosexa;,

® co30asamv MOOenu U cxemvl Ol peuleHusl Y4eOHbIX U NO3HABAMENbHBIX 3a0ad, NOHUMAMb
HE0OX00UMOCMb COONI0OeHUsT NPeONUCAHUL, NPedllacaemblX 8 UHCMPYKYUAX NO UCNOTIb30BAHUIO
JIeKapcme, cpeocma OblmoBol Xumuu u op.

Conep:xanue y4ye0OHOro nmpeamera
8 kaacc

Tema 1. BBenenue
[Ipenmer xumuu. MeTopl MO3HAHUSL B XUMUHU: HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHUE.
Hcrounnku xumudeckoil nHpopManuy, ee nojlydyeHue, aHajliu3 U MPeACTaBICHUE Pe3yJIbTaToB.
[TonsiTHe O XMMHUYECKOM D3JeMEHTe U (opMax €ero CyHIIeCTBOBaHHUS: CBOOOJHBIX aTromax,
MPOCTBIX M CIIOKHBIX BemiecTBax. [IpeBpamienus BemiectB. OTaU4Ne XUMHUYECKUX PEAKLUNA OT
¢buznueckux saBieHUd. Poib XuMuM B KU3HU uenoBeka. XeMmodwuius u xemopoodus. Kparkue
CBEICHMSI M3 HCTOPUU BO3HUKHOBEHUS U Pa3BUTUS XUMHH. POJb OTEYECTBEHHBIX YUEHBIX B
CTaHOBJIEHUM XUMUYECKOI Hayku: paboTel JIomoHOocoBa, MenneneeBa, byriepoBa. Xumuueckas
CUMBOJIMKA. 3HAKU XUMUYECKUX AJIEMEHTOB U MPOUCXOKICHUE UX Ha3BaHUU.
Xumuueckue dpopmynbl. MHaekcs U ko3 duninenTsl. OTHOCUTENbHAS aTOMHAS U MOJICKYJIsIpHAsT
Macchl. [IpoBeneHue pacueToB MacCOBOM JI0JIM XMMHYECKOTO AJIEMEHTA B BEIIECTBE Ha OCHOBE
ero Qopmynsl. Ilepuoguueckas cucrema xumudeckux osnaemeHToB [I.MI.MenneneeBa, ee
CTPYKTypa: Majble U OOJbIINE MMEePHOIbl, TPYNIbI U noArpynmbl. [lepuoanueckas cucrema Kak
CIPaBOYHOE MOCOOUE IS MOTYUEHUS CBEACHHUI O XUMUYECKHX DIIEMEHTAaX.

JdeMoHcTpanum:

Mopnenu pa3iauyHBIX NPOCTBIX M CIOKHBIX BellecTB. KOJUIEKIUSA CTEKISHHOM XMMHYECKOU
nocyzabl. Kosneknus MuHepaloB M M3AEIUN U3 HUX Ha OCHOBE aJIIOMMHHMA. B3aumoneicrBue
Mpamopa ¢ KUCJIOTON ¥ IIOMYTHEHUE U3BECTKOBOM BOJIBI

JlabopaTopHbIe ONBITHI:

1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAIUIMUYECKUX BELUIECTB U PACTBOPOB

2. CpaBHEHHE CKOPOCTH HMCHApeHHs BOJbI, OJEKOJIOHA U 3TUJIOBOTO CHHUPTA ¢ (PMIBTPOBAIBLHOM
Oymaru



IIpakTuyeckas padora:
1.IIpaBuna TexHUKH OE30MACHOCTH MpH paboTe B XUMU4eckoM kabunere. [IpreMsr oOpamieHus ¢
nabopaTopHBIM 000PYIOBAHUEM M HArpeBaTEIHHBIMU IIPUOOpaAMU

Tema 2. ATOMBI XMMH4YECKHX IJIEMEHTOB

ATOMBI KaKk opMa CYIIECTBOBAHUS XHUMHUYECKUX 1eMEHTOB. OCHOBHBIC CBEJICHUS O CTPOCHUU
aroma. JlokaszarenbcTBa CIOXKHOCTH CTpoeHusi aroma. Ombitel Pesepdopna. I[lnmaneraphas
MOJEJb CTPOEHUSI aTOMA.

CocraB aTOMHBIX sI€p: MPOTOHBI, HEUTpOHBL. OTHOCHUTENbHAas aromMHass macca. V3meHeHwue
YHUCJIa MPOTOHOB B sipe — 00pa30BaHUE HOBBIX XUMUYECKUX DJIEMEHTOB.

N3menenue uncina HEUTPOHOB B sipe — oOpazoBaHue u30TONOB. COBpEMEHHOE IMOHATHE
«XUMHYECKOTO dJIEMEHTay. DIEeKTPOHbI. CTpOEHHUE JEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX
AJIEMEHTOB MaJIbIX MepuooB. [loHATHE O 3aBEpIIEHHOM AJIEKTPOHHOM ypoBHE. [leproandeckas
cucteMa xumuueckux sneMeHToB JI.M.MenneneeBa u cTpoeHne aTOMOB — (PU3UYECKUN CMBICI
MOPSKOBOTO HOMEpa dJIEMEHTa, HOMepa TPyl U nepuoaa. MizMeHeHue yucia 31eKTPOHOB Ha
BHEIIIHEM YypPOBHE aToMa XWMHUYECKOTO »JJIEMEHTa — O0Opa30BaHUE TMOJOXKHUTEIbHBIX U
OTpUIIATENLHBIX MOHOB. MoHBI, 00pa30BaHHbIE aTOMaM{ METAJUIOB M HeMeTauioB. [IpuunHbI
W3MEHEHHUS METAUTMYECKUX U HEMETAJUTMUECKUX CBOMCTB B Mepuoaax u rpymnmax. ObpasoBanue
OouHapHbIX coenuHeHuid. [loHsTHe 00 MOHHOUM CBsi3u. Cxembl 00pa30BaHUS WOHHOW CBSI3H.
B3aumopeiicTBue aTOMOB 3JIEMEHTOB HEMETAJUIOB MEXIYy co00il — oOpa3oBaHHME MPOCTHIX
BEIIECTB.

KoBanenTtHass HemosjsipHass XUMHYECKas CBS3b. OJEKTPOHHBIE W CTPYKTYpHBIE (OPMYIIHI.
B3anmMoselicTBue aTOMOB HEMETA/UIOB MEXAY CO00W — oOpa3oBaHuWe OWHAPHBIX COCIUHECHHMA
HEMETAJUIOB.  DJIEKTPOOTpHUIlAaTeNbHOCTh. KoBaneHTHast moJigpHas cBsS3b. [loHaTtne o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BbIBaTh KOBAJIEHTHBIE XHMHUYECKHE CBS3U.
CocraBnenue popmyn OGMHAPHBIX COEIMHEHUHN MO BajleHTHOCTU. Haxosk/ieHue BaJIeHTHOCTHU IO
dbopmyne OWHAPHOTO COEIWHEHMs. B3amMoaeicTBHE aTOMOB METAJIOB MEXIy COOOH —
o0Opa3oBaHHe METAUINYECKUX KpUCTAIIOB. [loHsATHE O MeTaIMYecKoil CBSI3M.

JdemoncTpauuu:

Mogenu aTOMOB XHMHUYECKHX 3JIeMEHTOB. [lepmomnueckas cucreMa XHMHUYECKHX SJIEMEHTOB
J.M.Menneneena.

JlaGopaTopHble ONBITHI:

3. MoaenupoBaHue MPUHIIKAIIA CKAHUPYIOIIIETO MUKPOCKOTIA

4. MzroToBnenue Mojeneld MoJieKysl OMHAPHBIX COSAMHEHUM

5. MzrotoBieHne MoeiH, UJUTFOCTPUPYIOIIEH CBONCTBA METAIIMUECKOH CBSI3U

Tema 3. I[IpocTbie BenecTBa

Ilonoxxenne werammoB u  HemetauioB B llepuoamueckont cucreme JI.M.Menpaeneena.
Baxneimme mnpocTteie BemecTBa MeTaibl. OOmmue ¢Qu3nuecKkre CBOMCTBA METaJUIOB.
Baxwuenmmne npocTele BemiecTBa HeMeETaJUIbl. MOJIEKYNIBI INPOCTBIX BELIECTB HEMETAJUIOB.
OtHocutrenbHass MOJEKyJIspHas Macca. Auotpornus Kuciopoaa, ¢docdopa, oroBa.
Meramnueckie M HEMETANIMYECKHE CBOMCTBA MPOCTHIX BeHIECTB. OTHOCUTENBHOCTH 3TOTO
nouatus. Yucno ABoraapo. Konngectso Beniectsa. Mosb. MomsipHast macca. MosisspHblil 00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble €TUHUIBI M3MEPEeHHs KOJIWYecTBa BellecTBa. Pacdersl ¢
WCIIOJIb30BAHMEM TOHSATUI «KOJMYECTBO BEIIECTBA», «MOJSIPHAs Macca», «MOJSPHBIA 00beM
razoB», «4UCI0 ABOTaapo»

JdemoHncTpaumnu:



[Tomy4yenue o3zona. OOpa3iel 6EIOTO M Ceporo oyoBa, Oeoro u KkpacHoro ¢ocdopa. Hekotopsie
MeTaJUTbl ¥ HEMEeTAJUIbl KOJIMYECTBOM BemiecTBa | Moib. MoJsipHbIi 00BEM Ta3000pa3HBIX
BEILIECTB.

JlaGopaTopHbIe ONBITHI:
6. O3HaKOMJIEHHUE C KOJUIEKIIHMEN METAIJIOB
7. O3HaKOMJIEHUE C KOJUIEKIIHMEH HEMETAJIOB

Tema 4. CoeanHeHHs XUMHYECKHX 3JIEMEHTOB

Crenenb okucienus. CpaBHEHUE CTENEHU OKHUCIICHHUS] U BaJIEHTHOCTH. OmpeereHnue CTeneHn
OKHCJICHHS DJJIEMCHTOB B OuHapHBIX coenuHeHmsX. CoctaBieHue (opMmysl OHHAPHBIX
COeIMHEHMH, o0l cnocod Mx Ha3BaHW. buHapHBIE COETUHEHUS METAUIOB U HEMETAIOB —
OKCHU/IBI, XJIOPHUJIBI, CYIb(PUIbI, COCTaBleHnE UX (Gopmysa. buHapHbie cOeTMHEHHS] HEMETAIIJIOB —
JIETYy4le BOJIOPOJIHBIE COCIMHEHUS, X COCTaB U Ha3BaHWs. [IpencraBurenu: BoJa, YriaeKUCITbIN
ras, HeraiuieHasi U3BeCTbh, XJOPOBOJIOPO/I, AMMHAK.

OcHoBaHusl, UX COCTaB W Ha3BaHUs. PacTBopuMmocTh ocHOBaHuii B Boje. lllemoun. Tlonstue 06
WHJIMKATOPax U KAY€CTBEHHBIX PEaKIHIX.

Kucnotsl, ux coctaB u Ha3Banus. Knaccuduxamnus xkucior. [Ipeacrasurenu kucnot. [Tonsrue o
[IKaJie KUCIOTHOCTU. MI3MeHeHne OKpacku WHIUKATOPOB.

Cousi Kak MpOM3BOJHBIE KUCIOT U OCHOBAaHMI, UX COCTaB M Ha3BaHUA. PacTBOpUMOCTB cosell B
BoJie. [IpencraBurenu coneil.

AMoOpbHBIE W KPUCTAUTMYECKHE BEIIECTBA. MEXMOICKYISIpPHBIE B3aHMMOJCHUCTBUA. THITbI
KPHUCTAJUIMYECKUX PENIETOK. 3aBUCHUMOCTH CBOMCTB BEHIECTB OT THUIIOB KPUCTAINIMYECKUX
pemeTok. YucTteie BemecTBa U cMecH. [Ipumepsl KUAKUX, TBEPIBIX M Ta3000pa3HbIX CMECceH.
CBolicTBa YHCTBHIX BEIIECTB M CMECEH, MX cocTraB. MaccoBas U 00ObeMHas JOJIHM KOMIIOHEHTOB
cMmecH. PacdeTsl, CBSI3aHHBIC C IIOHATHEM «IOJISD».

JdemoHcTpaumnu:

OO0pasiel OKCUIIOB, OCHOBAHHM, KUCIOT M cojieid. Moenn KpUCTANTHYSCKUX PEIIeTOK ajiMasa,
XJIOpUAa HATPHsl, OKCUA yriepoaa. KucioTHO-IenoYHbIe HHANKATOPHI, N3MECHEHUE WX OKPACKU
B Pa3JIMYHBIX Cpeax. Y HUBEpPCAIbHBIN HHIMKATOD.

JlaGopaTopHble ONBITHI:

8. O3"HakoMJIEHHE C KOJUIEKLIMENH OKCUIIOB

9. O3HaKOMJICHHE CO CBOMCTBAMU aMMUaKa

10. KauecTBeHHas peakus Ha yrJIeKUCIIbINA ras3

11. Onpenenennie pH pacTBOPOB KUCIIOTHI, IIEJIOYU U BOJIbI

12. Onpenenenue pH TMMOHHOTO U 0JI0YHOTO COKOB Ha Cpe3e IIJI0I0B

13. O3HaKOMJIEHHUE C KOJUIEKIIUEN COoneH

14. O3HaKOMJIEHHE C KOJUICKIIMEH BEIIECTB C Pa3HbIM THUIIOM KPUCTAJUIMYECKON PEIIETKH
15. O3nakomIieHre ¢ 00pa3IoM TOPHON OPOIBI

IIpakTnyeckas padora:
2.1Tpu3HaKy XUMHYECKUX PEaKLUi

Tema S. U3meHenus, Nnpoucxosiye ¢ BelecTrBaMmu

IloHATHE sABJICHMI, CBSI3aHHBIX C HM3MEHEHUSMH, MPOUCXOAAIIMMU C BELICCTBOM. SIBineHus ,
CBSI3aHHBIE C U3MEHEHHEM CTPOEHUS BEIIeCTBa - (pU3MUECKHe: MUCTHIUIALUS, KpUCTAIIH3AINs,
BbIMIADMBAHME U BO3TOHKAa BEIIECTB, (UIbTpOBaHME U IeHTpuyrupoBanue. SBieHus,
CBA3aHHBIE C M3MEHEHUEM COCTaBa BEILECTBA — XUMMUYECKHE peakuuu. [IpusHaku u ycnosus
IIPOTEKAHUs XUMHUYECKUX PeakUUi. BhlfelleHne TeIUIoThl U CBeTa — peakuus ropenus. llonstue



00 9K30- M SHAOTEPMHUYECKUX DPEAKLHUAX. 3aKOH COXPAaHEHHsS] MAacChl BEIIECTB. XHUMHYECKUE
ypaBHeHHs. 3HaYCHUE HHIEKCOB U K03 uiimeHTos.

CocraBieHue ypaBHEHHUH XUMHUYECKMX peakiui. PacdyeTbl 1o XUMHUYECKUM YypaBHEHUSIM.
Pemienue 3aa4 o KoJu4ecTBy, Macce, 00bemy. PacueTsl ¢ HUCMONB30BAHUEM TOHSTHUS OIS,
KOrJla MCXOJHOE BEILIECTBO JaHO B BUJE PacTBOpPA C 3aJaHHOM MACCOBOM JOJIEH paCTBOPEHHOIO
BEILIECTBA WIN COACPKUT ONPEIACICHHYIO IO IPUMECEH.

Peaknun pasnoxenus. llpexncraBieHne 0 CKOPOCTM XMMHMYECKOW peakuuu. Karanm3atopsl.
®epmenThl. Peakunu coenunenus. Karanuruueckue u HekaTauTudeckue peakuuu. O0patumele
1 HeoOpaTuMble peakun. Peakiuy 3amemieHus. Ps akTHBHOCTH METaJJIOB, €ro MCIIOJIb30BaHNE
JUISL IPOTHO3UPOBAHUS PEAKLUKA MEXKTy METAIZIOM M KMCIIOTOW, METAJIJIOM U pacCTBOPaMU COJIEH.
Peaknun oomena. Peakuuu HelTpanm3anuu. YcClIoBUS MPOTEKaHUs peakiuii oOMeHa /0 KOHIIA.
Turnbel XUMUYECKUX pEaKIUi Ha NpUMEpEe CBOMCTB BOJBL. Peaknus pasiioKeHUs — DIIEKTPOJIU3
BOJbI. Peaknnm coenmHEHHsI — B3aMMOJICHCTBHE BOJBI C OKCHJIAMU METAJUIOB U HEMETAJUIOB,
yCIIOBUS UX B3auMoJieicTBH. [IoHATHE «TMAPOKCHIBD). Peakius 3aMeneHns — B3auMOIEHCTBUE
BOJIbI C MeTa/ulaMU. Peakiins oOMeHa - THAPOJIU3 BELIECTB.

JdemoHncTpaumnu:

[Ipumepsr ¢u3nueckux SBJICHWI: TUIaBJIeHUE TapaduHa, BO3TOHKAa MOJa, PacTBOpPEHUE
OKpaIllEHHBIX cojiel, T y3us TyIIUCTHIX BEIIECTB C TOPSYEH JaMIIOYKU HaKaIUBaHHUSL.
[Ipumepbl XMMHUYECKUX SIBIIEHUH: TOpeHHe MarHus, ¢ocdopa; B3aUMOAECHCTBHE COJSHON
KHCIIOTBl C MpamMoOpoM; TMOJy4eHHE THUIPOKCHIA MEIH; PACTBOPEHHE TUIPOKCHIAa MeAu B
KHCJIOTE; B3aUMOJICHCTBUE OKCHJIAa MEIU C CEpHOM KHUCIOTOW MpH HArpeBaHUM; paslIOKEHUE
NepMaHraHaTa KajJd WM TEpPOKCHAa BOJOPOJa; B3aUMOJEHCTBHE pa30aBICHHBIX KUCIOT C
MeTalaMu

JlabopaTopHble ONBITHI:
16. IIpokanuBaHnue Mey B IUIAMEHU CIIUPTOBKHU
17. 3amenieHue MeIu B paCTBOPE XJIOPHUIA MEU KEITE30M

IIpakTHyeckas padora:
3.IIpuroTtoBiieHne pacTBOpa caxapa U pacueT ero MacCOBOH JIOJIU B PacTBOPE

Tema 6. PacTBopenue. PactBopbl. CBoOiicTBa PACTBOPOB 3JIEKTPOJIMTOB

PactBopenune kak (pusuko-xumuueckuii mpomecc. [loHsTHe 0 ruapaTax M KpHCTaIOTHIpaTax.
PactBopumoctb. KpuBbie pacTtBopuMocTH. HachblllieHHbIE, HEHACBHIIICHHBIE, IMEPECHIIICHHBIC
pacTBOpPbI. 3HAYEHHE PACTBOPOB JIJIsl MPUPOIBI U CEIBCKOTO XO35MCTBA.

[ToHaTHE 00 AJIEKTPOIMTHYECCKON AMCCONMAIMU. DIJICKTPOJIUTHI U HEDJIEKTPOJIUTHI. MeXaHu3m
JJIEKTPOJIUTUYECKON  JAMCCOIMALIMM €  Pa3jIMYHbIM  XapakTtepoM  cBsizel.  CTemneHb
ANEKTPOJIUTHYECKON Aucconmanuy. CriibHBIC U clladble AIeKTPOJUThl. OCHOBHBIC TOJIOKEHHS
TOMA. Uonnsle ypaBHeHusi peakuuil. Peakiuu oOmena, maymwue no konua. Kmaccudukanus
HMOHOB U MX CBOICTBA.

Kucnotel, ux xnaccudukarnus. Jluccomumanuss KHCIOT M WX CBoiictBa B cBere 1D/
MonekynspHble M HOHHBIE YpaBHEHHUs peakiuil. B3aumonelcTBHe KHCIOT € MeETalllaMH,
OKCHJaMH METAJJIOB, OCHOBAHUSMH, COJIsIMU. VcTionp30BaHue TaOIUIIbI pACTBOPUMOCTH.
OcHoBanusi, ux kinaccudukanus. [luccoumaims ocHOBaHUM M WX cBoiicTBa B cBete TO/I.
BzaumopneiictBue ocHoBaHuit ¢ comsmu. Vcmonb3oBaHMe — TaOMUIBI  PACTBOPUMOCTH.
BzaumopelicTBre menodeil ¢ OKCUJIaMy HEMETAIIOB.

Conu, ux auccouuanus u cBoiictBa B cBere TOJl. B3aumoneiicTBue cosieil ¢ meTaiaMu,
consimMu. Mcnionp3oBaHue TaONMUIIBI pACTBOPUMOCTH.

O06o0061uieHne cBeieHuit 00 OKcHIaX, UX KJIACCU(PUKAIIMK U CBOMCTBAX.

l'enernueckue psapl Metauia M HeMeTalula. | eHeTuyeckas CBS3b MEXAY KiacCcaMH
HEOPraHUYECKUX BEILECTB.
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OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. OrmnpenesnieHre CTeNeHed OKHUCICHHUS s
sneMeHTOB. Peakiuu nonnoro ooMena u OBP. Okucnurenabr U BOCCTAHOBUTEIb, OKUCICHHE U
BoccranoBnenune. CocraBienue OBP meromom snexkrponHoro Oamanca. CBoHCTBa MPOCTBIX
BEILIECTB, KUCJIOT U coJieli B cBete OBP

JdemoHcTpaumnu:

HcnpiTanue BelmecTB M MX pacTBOPOB HA  AJIEKTPOIPOBOJHOCT. 3aBUCUMOCTh
3JIEKTPOINPOBOTHOCTHA YKCYCHOM KHCJIOTHI OT KOHUEHTpALMU. [[BUKEHUE OKpAIIEHHBIX MOHOB B
ANEKTPUYECKOM ToJsie. B3aumoaeincTBre MHKA C CEpOM, COJSHOW KHUCIOTOM, XJIOPUAOM MEIM.
I'openne marnus. BzaumozeicTBue XJI0pHOU U CEPOBOIOPOJHON BOJIBI.

JlabopaTopHbIe ONBITHI:

18. BzaumoeiicTBre pacTBOPOB XJIOPHUA HATPUS U HUTpaTa cepedpa
19. [Nony4yenne HEPACTBOPUMOTO THAPOKCH/IA U B3AMMOICUCTBHUE €TO C KHCIOTaMU
20. BzanMoelicTBuEe KUCIOT C OCHOBAaHUSIMU

21. B3anMogeicTBrE KUCIOT C OKCHUIAMH METAJLIOB

22. BzauMoeicTBHE KUCIOT ¢ METallIaMi

23. B3auMoeliCTBHE KUCIIOT C COJIIMU

24. B3auMoIeiCTBHE IIET0OYEHN ¢ KUCIOTAMU

25. BzanMoaeiicTBHE mejlouel ¢ OKCUIaMH HEMETAIIOB

26. B3auMoelicTBHE IIETOYEH C COJIIMU

27. Ilony4yeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI

28. B3auMoielicTBHE OCHOBHEIX OKCUIIOB ¢ KUCIIOTAaMHU

29. B3auMoaeliCTBHE OCHOBHEIX OKCUZIOB C BOJIOU

30. B3zauMoaelicTBHE KUCIOTHBIX OKCHUIOB C IIIEJTOYaMU

31. BzauMoaeiicTBHE KUCIOTHBIX OKCHIOB C BOJOH

32. B3zauMopaenicTBUE COJIEH ¢ KUCIOTaMU

33. B3zaumopelicTBre cojiel ¢ mieI0uyaMu

34. BzauMoaencTBHE COJIEH C COJISIMUA

35. B3auMoeiicTBiE pacCTBOPOB COJIEH ¢ MeTaJlJIaMU

IIpakTHyeckas padora:
4.PenieHne KCIIepUMEHTAIbHBIX 3a/1a4

9 kJaacc

Tema 1. Begenue. OOmasi xapakTepucTHKa XHUMHYECKHX 3JIEMEHTOB M XMMHYECKHX
peakuuii. Ilepuoagnueckuii 3axkon u Ilepuoamueckasi cucreMa XMMHYECKHX 3JIEMEHTOB
JI.A. MenaejeeBa

XapakTepucTuka 3JIEMEHTa MO €ro mnojiokeHuiro B llepuoguueckoil cUCTEME XHUMHUYECKHX
anemenTtoB /. . MenneneeBa. CBoiicTBa OKCHIOB, KMCJIOT, OCHOBAaHUM U COJIEH B CBETE TCOPUU
3JIEKTPOJUTUUECKON JUCCOLUAIIMM W OKHCJICHUS-BOCCTaHOBJICHHS. [loHATHE O mMepexoaHbIX
aneMeHTax. AMQoTepHOCTh. ['eHeTHUecKuil psal epexogHoro aneMenTa. [lepuonndeckuii 3akoH
n Ilepmommueckas cucremMa xumuuyeckux odneMeHToB JI. WM. MengeneeBa. Xumudeckas
OpraHu3aIus *KUBOW M HEKUBOU MPUPOAbl. XUMHUUYECKUIM COCTaB SApa, MAaHTUU U 3€MHOW KOPBI.
XUMHYECKHE OJJIEMEHThl B KIETKAX JKUBBIX OpPraHU3MOB. Makpo- W MHUKPOIJIEMEHTHI.
O06o0meHne CBeCHUH O XMMHUYECKUX peakiusax. Krnaccubukanus XUMHUYECKUX peakluuid mo
pPa3NMYHBIM TPU3HAKAM: «UHCIO W COCTaB pEarupyrlolluxX H OOpa3yIOIIMXCS BEIIECTBY,
«rernoBor  dPQeKT», «HaANpaBIECHUE», «U3MEHEHHE CTEIEeHEeW OKHCIEHHUS DJIEMEHTOB,
00pa3ymIux pearupyromiue BemecTBay, «}aszayn, «UCroibp30BaHue Kartaau3aTtopay. [loHsTue o
CKOPOCTH XUMHUYECKOW peakuuu. DaKkTophl, BIMSIONIME HA CKOPOCTh XUMUYECKHUX PEAKIUH.
Karanuzatops! u karanu3. MTHTruOUTOPHl. AHTHOKCHIAHTHI.
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JlemoHCTpanmu:

Paznuuneie ¢opmbr Tabmuuer J. WM. MenneneeBa. Mopaenu atomMoB 3ieMEeHTOB 1—3-T0
nepuoJoB. Mojenb CTpoeHusl 36MHOro Imapa (IonepeuHbli pa3pes3). 3aBUCUMOCTb CKOpPOCTHU
XMMHMUYECKOM peakuMM OT MPUPOAbl PEATUPYIOIIMX BELIECTB. 3aBUCUMOCTb CKOPOCTHU
XMUMHMUYECKON peakuuu OT KOHIEHTpPAlMH pPEarupyrolliuX BELIECTB. 3aBUCUMOCTb CKOPOCTHU
XMMUYECKON pEeaKkIuHu OT IUIOUIaJd CONPUKOCHOBEHUS PEArHPYIOIINUX BEIIECTB («KHUITSIIUI
cloit»). 3aBHCHMOCTh CKOPOCTH XHMHYECKOM pEaKIuh OT TeMIepaTyphl pearupyromux
BEIIECTB. ['OMOreHHBIN W  TETEpOTCHHBIM  Karauu3bl. DEpMEHTATUBHBIA  KaTalu3.
Wurubuposanue.

JlabopaTopHbIe ONBITHI:

1. Ilony4yeHue ruipoKCcHIa IMHKA U UCCIEAOBAHUE €T0 CBOMCTB.

2.MopenupoBanue mnoctpoeHus Ilepuoguueckoil cucrembl xumuueckux saemeHto [l U.
Menneneesa.

3. 3amelieHue xeae30M Meu B pactBope cyiabdarta meau (11).

4. 3aBUCHUMOCTb CKOpPOCTH XMMMUYECKON peakuuu OT MPUPOJbl PEarupyrolluX BEIIECTB Ha
IpUMepe B3aUMOJCHCTBHSI KUCIOT ¢ METaJlJIaMH.

5. 3aBHCHUMOCTh CKOPOCTH XMMHYECKON PEaKIMH OT KOHILIEHTPAllUU Pearupyrominux BEeUIeCTB Ha
IIPUMEPE B3aMMOICHCTBUS [IUHKA C COJITHOW KMCIIOTOM pa3INYHON KOHIIEHTPALIUH.

6. 3aBUCUMOCTh CKOPOCTH XHUMUYECKOW peaklMy OT IJIOLAAN COTPUKOCHOBEHUS pearupyroumx
BEIIECTB.

7. MonennpoBaHNE «KHUIISILETO CIIOS».

8. 3aBUCHMOCTb CKOPOCTH XMMHYECKOH peakiuu OT TeMIlepaTypbl pearupyoomux BELeCTB Ha
npuMepe B3aumojekcTBus okcuga Meau (II) ¢ pacTBopom cepHOM KHCIOTHI Pa3IHYHON
TeMIEPATYPBHI.

9. PaznoxeHue nepokcua BOJA0OPOIa ¢ TOMOIIbI0 okcuaa mapranna (IV) u karanassl.

10. OGHapyxeHue KaTaja3bl B HEKOTOPBIX MUIIEBBIX MTPOIYKTaX.

11. UarnbupoBanue B3auMOEHCTBUSI KUCJIOT C METAJIAaMHA YPOTPOTIHHOM.

Tema 2. MeTaJLi1bl

[Tonoxenune meraiuioB B Ileproanueckoit cucreme xumudeckux aementoB J[. Y. Menneneena.
Meramueckas KpUCTaUTMYECKash pelieTka W MeTajulMdeckas XuMudeckas cBs3b. OOmue
¢u3uveckue cpoiictBa MeTauioB. CIulaBbl, X CBOMCTBA W 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBHUTEJICH, a TAKXKE B CBETE UX IOJIOKECHUS B DJICKTPOXUMHUUYECKOM PSIY
HaIpsDKEHUH MeTalioB. Kopposus MeTaiioB U crmocoObl 00pbObI ¢ Hell. MeTauibl B pUpo/Ie.
O61ue cnocoObl UX MOTyYSHHUS.

OO0mrasi xapakTepHUCTHKA INEJOYHBIX METaIoB. Metaiel B mpupozae. OOmme crnocoObl HUX
nonyueHusi. Crpoenue atomoB. lllenounble MeTamibl — MpOCThIe BellecTBa. Bakueiimine
COCIMHCHUS IIEJIOYHBIX METANIOB — OKCHJIbI, TUAPOKCHIBI M COJHU (XJIOPHUIbI, KapOOHATHI,
cynbdaTel, HHUTpPaAThl), MX CBONCTBA W MpPHUMEHEHHWE B HApOJAHOM xo3siicTBe. Kanuiinbie
ynoopeHus.

OO1as XxapakTepucTUKa AIEMEHTOB TMIaBHOM nmoArpynmsl I rpymnmsr.

Crpoenue aromoB. lllenoyHo3emenbHbIE MeETaIbl — TMPOCThIE BellecTBa. BakHeiimne
COCIMHEHMS IIEJIOYHO3EMENIbHBIX METAIJIOB — OKCHUJbI, THAPOKCHIBI M COJH (XJIOPHUIBL,
KapOOHaThl, HUTpaThl, CcyibdaTel, (ocdaTel), UX CBOWCTBA U NPUMEHEHHE B HAPOIHOM
XO3SUCTBE.

AIIOMHUHHAI.

CrpoeHue aTtoma, (QuU3MYECKHME W XUMHUYECKHE CBOWCTBa MpocToro BemecTBa. CoenuHEHHS
ATIOMHUHHS — OKCHJI U THAPOKCUA, MX aM(OTepHBII XapakTep. BaxkHeine coiu amOMUHUS.
[IpuMeHeHne amOMUHUS U €r0 COETUHEHUIA.

Keneso.
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Ctpoenne aroma, (U3MYECKHE M XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA. | eHeTHyeckue
panet Fe*? u Fe*3.

Baxneiimue coym jxene3a. 3Hau€HUE JKeJie3a M €ro COEIUHEHMM Ul NMPUPOJAbI U HAapOJHOIO
XO35HCTBA.

JdemoHcTpaumnu:

OOpa3supl MISNIOYHBIX W IIEIOYHO3EMENbHBIX MeTauioB. OOpa3iel cruiaBoB. B3ammoseiicTBue
HAaTpUsl, JUTUS M KajdblUusg C BOJOW. B3amMoneicTBue HaTpusi U MarHus C KHUCJIOPOJOM.
BsaumoneiictBue metamioB ¢ Hemetauiamu. [lomyuenue rugpokcuaos xkenesa (11) u (I10).

JlabopaTopHbIe ONBITHI:

12. B3aumopeiicTBre pacTBOPOB KUCIIOT U COJIEN C METAJUIAMH.

13. O3HakOMJIEHHE C pyIaMH KeJe3a.

14. OkpaivBaHue TUIAMEHH COJISIMU IEJIOYHBIX METAJIIOB.

15. B3aumMoaelicTBUE KaabIUs ¢ BOJIOM.

16.ITonyuenune rugpokcuaa Kanblysl U UCCIIEOBAaHUE €r0 CBOMCTB.

17. Ilony4yeHune ruIpoKCrIa ATFOMUHHNS U UCCIEA0BAHUE €TI0 CBOMCTB.
18. B3auMoaelicTBuUe kene3a ¢ COIISTHON KUCIIOTOM.

19. Ionyyenne ruapokcuaos xkenesa (1I) u (III) u usyuenue ux cBoicTs.

[IpakTrueckue pabOTHI:
1.ITonyyeHue u CBOKCTBA COEAMHEHHUI METAJIIIOB
2.Penienune 3KCepUMEHTAIBHBIX 3a/1a4 HA PACIO3HABAHUE U MOJYYEHUE COSAMHEHNU METAIIOB.

Tema 3. HemeTa/ibl

OO6mrast xapakTepUCTHKAa HEMETAUIOB: ToJiokeHHe B Ilepmoanueckoil cUCTEME XUMHUUYECKHX
anemenToB JI. . MenzeneeBa,0c00EHHOCTH CTPOCHHSI aTOMOB, JIEKTPOOTpHIATeIbHOCTE (D0)
KakMepa «HeMeTauTM4HOCTH», psag D0. Kpucraminyeckoe cTpoeHHE HEMETAJIOB — MPOCTBIX
BemiecTB. AuioTponus. Pu3MYecKHe CBOMCTBA HeMETaUIOB. OTHOCHUTENBHOCTh MMOHATHI
«METaI» U «HEeMETaJLD».

Boaopoa. ITlonoxenue Bomopona B llepuoandeckoid cucreme Xxumudeckux snemeHToB 1. .
MenpeneeBa. CtpoeHue aroma U MoJieKynbl. OuU3nyeckre U XMMHYECKHEe CBOWCTBA BOJOPOJa,
€ro MoJy4eHHe U MpUMEHEHHUE.

Bopa.Ctpoenune monexynsl. Bomoponnas xumuueckas cBsizb. Dusnueckue CBOICTBa BO/IBL
AHoManuu cBOWCTB BoAbl. ['mapoduiabHbie U THAPO(OOHBIC BEMIECTBA. XUMHUYECKUE CBOMCTBA
Boabl. KpyroBopor Boabl B mpuponae. BomooumcTtka. Asparmus BoAbl. BeITOBbIE (QHIBTPHI.
MunepanbHbie BOAbL. J(UCTUITMPOBAaHHAS BOJA, €€ MMOIy4YeHHUEe U IPUMEHEHHE.

OO01as XxapakTepucTUKa rajloreHoB.

Crpoenue atoMoB. [IpocTbie BelecTBa 1 OCHOBHBIE COETUHEHUS TaJlOr€HOB, X CBOMCTBA.
Kpatkue cBenenus o xiope, opome, ¢prope u fone. [IpruMeHeHne raioreHoB U UX COSTUHEHHH B
HapOHOM XO3SICTBE.

Cepa.CTpoenue aroma, ajlOTpOINHsl, CBOWCTBA M TMpPUMEHEHHE POMOMYECKOW cepbl. OKCHIIBI
cepol (IV) u (VI), ux monmydyenue, cBoiictBa u npumeHeHue. CepHasi KUCIOTa U €€ COJNH, UX
MIPUMEHEHHE B HAPOAHOM X03sicTBe. [I[pOM3BOACTBO CEPHON KUCIOTHI.

A301.CTpoeHHE aTroMa W MOJIEKYJbl, CBOMCTBAa MIPOCTOTO BeElIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBA, MOJydeHHEe W npumeHeHue. Collm aMMOHHUS, UX CBOMCTBAa M npuMeHeHue. OKCHIIbI
azota (II) u (IV).

A30THas KHCTIOTa, €€ CBOWMCTBA U MpUMeHeHne. HUTpaThl U HUTPUTHIL, TPoOJIeMa UX COJIEpKaHuUs
B CEIHCKOXO3HCTBEHHOU MPOIYKIIMH. A30THBIE yI0OpEHUSI.

®ocdop.CtpoeHne aToma, aIOTponus, CBoiicTBa Oemoro u  KpacHoro ¢ocdopa, HX
npuMeHenre. OcHOBHbIE coeauHeHUs: okcua (ocdopa (V) m oprodochopHas kucnoTa,
docdatel. DochopHbie ynoOpeHusl.
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VYraepon.CtpoeHne aroma, auIOTPOIUs, CBOMcTBa Moaupukanuii, npumenenue. OKCHIBI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOOHATHI: KalbLUT, COJA, MOTAIl, HX
3HAUEHUE B PUPOJIE U KU3HU YEJIOBEKA.

Kpemuuii.Ctpoenue aroma, KpUCTAJUIMUECKUN KPEMHHUH, €ro CBOWCTBAa M IpUMeHeHue. OKcun
kpemuus (IV), ero npupoanbie pazHOBUIHOCTH. CHUIMKATHI. 3HAUEHHE COCTUHEHUN KPEMHHS B
KUBOU U HEXUBOH npupoae. [IoHsATHE 0 CHIIMKATHOM IPOMBIIIJIEHHOCTH.

JdemoHcTpaumnu:

OOpa3upl rajoreHoB — IMPOCTHIX BELIECTB. B3aumoneicTBUE TalloT€HOB € HATPUEM, C
anmoMuHNeM. BolTecHeHHE xJiopoM OpoMa MM MOJA U3 pacTBOPOB MX cojeil. BzaumoneiictBue
Cephl ¢ METAJUIAMH, BOJIOPOJAOM U KUCIOPOI0M. B3anmoaeicTBrE KOHIIEHTPUPOBAHHOW a30THOM
KHUCIIOTHI ¢ Meabto. [lormoiienue yrieMm pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue
MeIu U3 ee okcuaa yrieM. OOpa3iibl TpUpOIHBIX COSAMHEHUH XJ0pa, cepsl, pocdopa, yriepoaa,
kpeMuus. OOpa3ipl BaXHEHIIINX JJI1 HAPOTHOTO XO3SIMCTBA Cyinb(aToB, HUTPATOB, KApOOHATOB,
(docdaros. OOpa3iibl CTEKIa, KEPAMUKH, IIEMEHTA.

JlabopaTopHbIe ONBITHI:

20. ITony4yenue u pacro3HaBaHHE BOJOPOAA.

21. UccnenoBanne NOBEPXHOCTHOTO HATSKEHUS BOIBI.
22.PacTBOpeHME IEpPMaHraHaTa Kajius WK MEAHOTO KyIlopoca B BOJIE.
23. I'upparanus o0e3BoxkeHHoro cyabparta meau (11).

24. I3roToBJIE€HNE TUIICOBOTO OTHEYATKA.

25. O3HaKOMJIEHHE € KOJUIEKLHEN ObITOBBIX (DUIBTPOB.

26. O3HaKOMJIEHHE C COCTAaBOM MHHEPAIBHOM BOJIBI.

27. KauecTBeHHas peakiys Ha TaJOreHH1-UOHBI.

28. IlosyyeHue u pacrno3HaBaHUE KUCIOPO/Ia.

29. I'opeHue cepbl Ha BO3yXE U B KUCIOPOJIE.

30.CgoiicTBa pa30aBiIeHHOMN CEPHOIN KUCIOTHI.

31. M3ydyeHue CBOICTB aMMHaKa.

32. Pacrio3HaBaHME COJICH aMMOHHUS.

33. CgoiicTBa pa30aBICHHOM a30THON KHCIIOTHI.

34. B3auMoeicTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEJBIO.
35. I'openue dochopa Ha BO3AYXE U B KUCIOPOJE.

36. PacriosnaBanue ocharos.

37. T'openue yris B KUCIOPOJIE.

38. [lomydyeHne yroJibHOW KUCIOThI U U3yYEHUE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue rugpokapOoHaTa HaTPHSL.

41. IlonyyeHne KpEMHEBOU KHCIIOTHI U U3YYEHHUE €€ CBOMCTB.

I[IpakTuyeckue padborTbi:

3. Pemienne skciepuMeHTaNbHBIX 3a7a4 110 TeMe «Iloarpynmna rasoreHoBy.
4. Pemienue skcnepuMeHTaNbHbIX 3a7a4 o TeMe «lloarpynna kuciopoaa.
5. [lomyyenwue, cobupaHue v pacro3HaBaHUE T'a30B.

Tema 4. O0001meHHe 3HAHUI 110 XUMHH 32 KyPC OCHOBHOM IIKOJIbI.

[Tepuonnueckuii 3axkoH u [lepuoanueckas cucrema xuMmudeckux sneMeHToB 1. . Menneneesa.
@U3NYECKUH CMBICI TOPSAKOBOIO HOMEpaA DJJIEMEHTA, HOMEpPOB IIEpHOJAa U  TPYIIIbL.
3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB AJIEMEHTOB W MX COEIMHEHMM B MEPHOJAX U TpyIIax B
CBETE NPEACTABIECHHUI O CTPOEHUH aTOMOB AJIEMEHTOB.

3HaueHUEe NEPUOJUYECKOTO 3aKOoHA. BUIbl XMMHUUECKMX CBSI3€M M THUIBl KPUCTAIIMYECKUX
pemieTok. B3auMocBs3b cTpoeHUs U CBOMCTB BemlecTB. Kraccudukaius XuMUYECKUX peakiui
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0 Pa3IMYHBIM MIPU3HAKAM (YHCIIO0 U COCTAB PEarupyroux U 00pa3yIoNINXCsl BEIECTB; HATHIUE
rpaHulibl  pasnena ¢a3; TermioBod 3(PQeKT; M3MEHEHHWE CTEIEeHEeW OKHCICHHS aTOMOB;
WCIIOJIb30BAHUE KaTalld3aTopa; HampaBieHUe npoTtekaHus). CKOpOCTh XMMHUYECKUX PEaKIuid U
¢dakropsl, BrusAOmMe Ha Hee. OOpaTUMOCTh XMMHYECKUX PEAKIMA U CHOCOOBI CMEIICHUS
XUMHUYECKOTO PABHOBECHS.

[IpocTeie u cnoxkHble BemecTBa. MeTtawibl U HemeTawibl. ['eHeTHyeckue psiabpl MeTala,
HEMeTajUla W TMepexogHoro Metamia. OKcuabl W TUIAPOKCHABI (OCHOBAHUS, KHCIJIOTHI,
amM(pOTepHBIC THAPOKCHUIBI), CONU. VX cocTaB, Kaccu(uKaIus U o0Ine XHMHIECKAE CBOMCTBA B
CBETE TEOPHUH IJIEKTPOJIUTUYECKON TUCCOLUALIUY.

TemaTn4eckoe IJIAHUPOBAHUE

8 kiacce
Ne TeMa Koa-Bo | Koia-Bo
4acoB
mp | Kp
1. | BBenenue 5 1
2 | ATOMBI XMMHUYECKHX DJIEMEHTOB 9 1
3 | IlpocTsie BemecTBa 7 1
4 | CoennHeHUS] XUMUUECKUX DJIEMEHTOB 13 1 1
5 | 3menenus, mpoucxosmiye ¢ BemecTBaMu 13 1 1
6 | PactBopenue. PactBopsl. CBOICTBa pacTBOPOB AIIEKTPOJIUTOB | 21 1 1
Hroro 68 4 5
Ne | HaumeHoBaHME pa3ienoB U TEM XapakTepucTuKa OCHOBHBIX BUOB JI€ATEIbHOCTH
yYaInuxcst
/i
Tema 1 BBenenmue (5 yac)
1 Hpez[MeT XUMHUH. BeII.IeCTBa. OHpe,Z[eJ'IﬂTB TMIOHATHSA «aTOM», «KMOJICKYJIa,
«XUMHAYECKUN QJIEMEHT», «BCIIECTBO», «IIPOCTOC
I/IHCprKTa}K 1o 1/6 BCIICCTBO», «CIIOKHOC BCUICCTBOY, «CBOMCTBA
BCIICCTB». Pa3HI/I‘IaTB, OIIMCBIBATh U CPAaBHUBATH
IpEaAMETBI U3YUCHUA CCTCCTBECHHOHAYYHBIX
JUCIHILINH, B TOM 4rciie xumun. Knaccuduxanms
BCIIECTB 110 COCTaBYy Ha IPOCTHIC U CIIOXKHBIC.
XapaKTepu30BaTh OCHOBHBIC METO/IbI U3yYECHUS
€CTCCTBCHHOHAYYHBIX JUCIUILINH. Pasznnuate Tena u
BCIICCTBA, XUMHAYECKUI DJIEMEHT U IIPOCTOEC BEIICCTBO.
OnuceiBaTh (1)0pMI>I CyHI€CTBOBAHUS XUMHNYCCKUX
JJICMCHTOB, CBOIiCTBa BCIIICCTB. Brionaars
HEIOCPEACTBCHHOC HaGJ’IIO,Z[eHI/IG U aHaJIU3 CBOMCTB
BCIICCTB U ﬂBHeHHfI, MIpoucCxXoadmux ¢ BeUieCTBamMu, C
CO6J'IIO,Z[€HI/I€M MnpaBUJI TCXHUKHU 0€30IaCHOCTH.
OdopmMIsTh OTUET, BKIIIOYAIOLIMH ONHUCAHUE
Ha6J'IIO,E[€HI/I$I, €ro pe3yjabTaThbl, BBIBO/JBI.
Hcnonp3oBath (1)I/ISI/I‘IGCKO€ MOZACIUPOBAHUC.
2 HpeBpameHI/m BCIICCTB. Poib OHpe,[[eJ'ISITB IIOHATHUA «XUMHUYCCKOC ABJICHUC),
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XHMHUH B )KM3HHU YCIIOBCKa

«husnyeckoe siBaeHuE». OOBSICHATH CyLITHOCTh
XUMHUYECKUX SIBJICHUH (C TOUKU 3peHHsI AaTOMHO-
MOJIEKYJISIPHOTO YUEHHS) M UX MPUHIHUITHAIEHOE
oTnn4Ke OT PU3NIECKUX SIBIICHUH.

3HaKU XUMUYECKHUX DIIEMEHTOB.
Ta6numa JI.11. MenaeneeBa

OnpenensaTh MOHITHUS «CUCTEMAY, «XUMUYIECKHI
CUMBOJI», «XUMHUECKas (hopMyriar.

OnpenensaTs MOHATHS «XUMUYECKUH 3HAK, UITH
CHUMBOID», «K0d(punnent, «uuaexcy. OnuceBaTh
tTabnuunyto ¢hopmy [lepromuueckoii cuCTeMbI
xumuueckux semeHToB /. 1. Menneneenra.
OmnuceIBaTh MONOXKEHHE dJIeMeHTOB B Tabnuie . .
Menneneera. Mcnonb30BaTh 3HAKOBOE
MOJIETTUPOBAHUE.

Xumudeckre hopMyJIbl.
OTHOCHTEIbHAS ATOMHAS |
MOJIEKyJIIpHas Macchl. MaccoBas
JIOJISt DIIEMEHTA B COEMMHEHUHU

Omnpenensite MOHITUS «XUMUYecKast popMyay,
«OTHOCUTEJIbHASI ATOMHAsl Maccay, «OTHOCUTENIbHAS
MOJIEKYJISIPHAS. MAccay, «MaccoBasi 0JIsl dJIEMEHTa.
BBIUUCIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy
BELIECTBA U MACCOBYIO JIOJIF0 XUMHUYECKOT O 3JIEMEHTA
B COCIMHEHUSIX.

[IpakTrueckas padora Nel

[Tpuemsr obpareHus ¢
J1a00paTOPHBEIM 00OPYIOBAHUEM U
HarpeBaTellbHBIMU MPHOOpPaMHU

WucrpykTax mo 1/6

PaboTaTh ¢ mabopaTOpHEIM 000PYIOBAaHHUEM U
HarpeBaTeNbHBIMHU TPUOOPAMU B COOTBETCTBUU C
NpaBUJIaAMU TEXHUKH 0€30MacHOCTH. BEITOMHATS
MPOCTEHIIHE MPUEMBI 0OpaIeHHUs C JTJA00PaTOPHBIM
000py/IOBaHKEM: C JTA0OPATOPHBIM IITATHBOM, CO
CIIUPTOBKOM.

OdopMIIATh OTUET, BKITFOUAIOIINH OMACAaHUE
HAOJIOICHHSI, €r0 PE3YJILTATHI, BEIBOJBI.

Tema 2 ATOMBI XHMHYECKHX 3JIeMEHTOB (9 4acoB)

6 OcHoBHbIE cBeieHUsI O cTpoeHud | OnpenensTs MOHATHUS «IPOTOH», «KHEUTPOHY,
aTomMoB. COCTaB aTOMHBIX SIAEP: <QIIEKTPOH», «MacCOBOE YHCI0». OMHUCHIBATH COCTAB
IIPOTOHBI U HEUTPOHEI. M30TOnEl | aTromoB 3memenToB Ne 1—20 B Tabmure /1. U.

MenneneeBa Onpenenars NOHATHS «H30TOID»,
«XUMHYECKUN 371eMeHT». [lomyyaTh XMMUYECKYIO
HH(OPMALIUIO U3 PA3JIMYHBIX HCTOYHUKOB.

7 Onextponsl. CTpoeHHE OnpenensaTe NOHATHUSA «AIEKTPOHHBIN CION,

3JIEKTPOHHBIX 000J0YEK aTOMOB
XUMHYECKUX di1eMeHToB Nel — 20
B Tabmuie JI.1. Menneneena

«3H€pl"€TH‘IeCKHﬁ YPOBCHBY. CoCTaBIATh CXEMBI
pacnupeaciacHrd 3JICKTPOHOB I10 3JICKTPOHHBIM CJIOSAM B
3J'I€KTpOHHOﬁ 000JI0YKE aTOMOB.

JaBatb onpeneneHue 3IEKTPOHHOMY O0JIaKy.
KrnaccudunmpoBaTh 31ekTpoHHBIE 00J1aKa 10 hopMe U
SHEpPIUH.
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MeTtammyeckue u
HEMETaJJINYSCKHE CBOMCTBA
3JIEMEeHTOB. MI3MEHEHUE CBOMCTB
XUMHYCCKUX 3JIEMEHTOB I10
rpymnmnam u nepuojiam

OHpCILCJ’IHTL M3MEHCHUS U3MEHEHUE CBOMCTB
XUMHYCCKUX 3JICMCHTOB 110 I'pYyIIIlaM U IIE€pruogam

HMonnas xumMuueckas cBSI3b

OrnpenensaTs MOHITHE «MOHHAS CBS3b». COCTaBIATh
CXeMbI 00pa30BaHMs UOHHON XUMHUYECKOM CBSI3H.
OnpeaensTh TUI XUMHUECKON CBS3H 110 POpMyIie
BEIIIECTRA.

10

KoBanenrtnas HenonspHast
XUMHUYECKas CBSI3b

11

DNEeKTPOOTPHUIIATEIEHOCTb.
KoBanentnas nosisipHas
XUMHUYECKas CBSI3b

OnpenensaTe NOHATHS «KOBAJIEHTHAS TOJSIPHAs CBSA3bY,
«QJIEKTPOOTPULIATENBHOCTDY, «BaJIEHTHOCTbY.
OnpenensaTe NOHATHE «KOBAJIEHTHAS HETIOAPHAS
cBs13b». COCTaBIIATH CXeMbI 00pa30BaHHS KOBaJICHTHON
IIOJIIPHOM, HEMTOJIIPHON XHUMHMYECKOM CBSI3U.
Hcnonb3oBaTh 3HakoBOE MozenupoBanue. OnpenensTs
TUI XUMUYECKOH CBSI3M 10 (popMyIie BelecTsa.
[IpuBOIUTH IPHIMEPHI BEIIECTB C KOBAJIIEHTHOM
HENOJISIPHOM U IOJISIPHOM CBSA3bI0. XapaKTEpU30BaTh
MeXaHU3M 00pa30BaHMs KOBAJIEHTHON CBS3H.
YcraHaBnMBaTh MPUIMHHO-CIIE/ICTBEHHBIE CBSI3U:
COCTaB BEIIECTBA — BUJ XMMHUYECKON CBSI3H

12

Merammueckas CBSI3b

OnpenensTe NOHATHE «KMETAJUTMYECKAS CBSI3bY.
CoCTaBIATH CXEMBI 00pa30BaHHUS METATUTHUECKOM
XUMHUYECKOU CBs3U. VICIIONBb30BaTh 3HAKOBOE
MojenupoBanue. OnpenensTh T XUMHUIECKOH CBSI3U
o gopmyre BemecTBa. [[puBoanuTs IpUMeEpHI BEIIECTB
C METaJJTMYECKON CBA3bI0. XapaKTEepU30BaTh
MEeXaHH3M 00pa30BaHMs METAITNIECKON CBSI3H.
YcraHaBnMBaTh IPUIMHHO-CIIE/ICTBEHHBIE CBSI3H!
COCTaB BEIIECTBA — THIT XUMHYECKON CBS3H

13

O00011IeHrE U CHCTEMATU3ALIN
3HAHUU 110 TeMe «ATOMBI
XUMHUYECKUX JJIEMEHTOBY

O0600ImUTh W CHCTEMAaTU3UPOBATH 3HAHUS 110 TEME
«ATOMBI XHMHYECKUX HIIEMEHTOBY

14

KonTponsnas padora Nel mo Teme
«ATOMBI XUMHUYECKUX
JJIEMEHTOBY»

OneHuBaTh YPOBECHBL CBOCT'O 3HAHWA U HE3HAHUA

Tema 3 IIpoctbie BemecTBa (7 4acoB)

15

HpOCTBIe BCIIECTBA - MCTAJIJIbI

16

[IpocTeie BemecTBa — HEMETaIbI.
Annorponus

OrnpenensiTe MOHATUS KMETAUIBL), IIACTUYHOCTD,
«TETUIONPOBOTHOCTEY, «3JIEKTPOMPOBOTHOCTHY.
OnuceIBaTh MON0KEHUE DJIEMEHTOB-METAJJIOB B
Ilepuonuueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
W. MenneneeBa. KitaccugumupoBaTs npocTsie
BCIIICCTBA HA METAJIJIbl M HEMETaJUIbI.
XapakTepu3oBaTh 001He PU3NISCKHE CBOHCTBA
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METaJJIOB. Y CTaHABIMBATH IPHUYNHHO-CIIEICTBEHHBIE
CBSI3U MEXIy CTPOCHHEM aTOMa M XHUMHYECKOH CBS3bIO
B IIPOCTHIX BellecTBax—MeTraax. CaMocTOsSTENEHO
M3y4yaTb CBOWCTBA METAJUIOB MIPU COOIIOICHUH MTPaBUIT
TEXHUKH 0€30M1aCHOCTH, OPOPMIIATH OTUET,
BKJIIOYAIONINH ONUCAaHUe HAOIIOAEHNUS, €r0
pe3yNbTaThl, BBIBOABI. [lonydaTh XUMHUECKYIO
WH(POPMAIIIO U3 PA3ITMYHBIX UCTOUHUKOB.

OnpenensaTs MOHATHS «HEMeTauIb. OMUCHIBaTh
MOJIOKEHUE JIEMEHTOB-HeMeTallsIoB B [leproanueckoi
cucteMe xumuueckux ayieMeHToB JI. 1. Menneneena.
OnpenensaTs TPUHAIISKHOCTH HEOPTAHNIECKIX
BEIIECTB K OTHOMY U3 M3YUYECHHBIX KJIACCOB: METAJIIOB
1 HeMeTallIoB. Jloka3pIBaTh OTHOCHTEILHOCTD
JIETICHHSI TIPOCTHIX BEIIECTB HA METAJUIBI M HEMETAJIIIBL.
YcraHaBIMBaTh MPUIMHHO-CIICICTBEHHBIE CBSI3H
MEXKIY CTPOSHHUEM aTOMa M XUMHUYIECKOH CBSI3BIO B
MPOCTHIX BEleCTBAX— HeMeTaax. CaMoCTOSTEIEHO
M3yJaTh CBOMCTBA HEMETAJUIOB IIPH COOJTIOICHUH
MPaBUJI TEXHUKH 0€30MacHOCTH, 0OQOpMIIATE OTUET,
BKJIFOYATOIIMI OIMUCAaHUE HAOIIOIEHHUS, €r0
pE3YIIbTATHI, BEIBOIBI.

17- | KonmmdgecTBo BeliecTsa. ITornMaTe yaeOHYIO 3a7a9y YpOKa U CTPEMUTHCS e
18 | MonspHas macca BHITONTHUTE. DopMyIpoBaTh MPoOIEMy U HAXOAUTH
e€ pemenue. Onpenenarb MOHATHS «KOIHYECTBO
BEIIECTBAY», «KMOJbY, KIIOCTOSTHHAS ABOTaIpO».
19 | MonspHblit 06beM ra3000pasHex | OnpeneasTh MOHATHSI «MOISPHBIM 00HEM ra3oBy,
BEIIIECTB «HOpMAaJIbHBIE YCIOBUs». Permmate 3amaun ¢
HCTIONB30BaHUEM MTOHITHN «KOJIMYECTBO BEIIECTBAY,
«MOJIIpHAs Maccay, «MOJIIPHBIA 00BEM Ta30By,
«troctosiHHas ABoraapoy. CocTaBIsATh KOHCIIEKT
TEKCTa.
20 | O0oOIIeHHE U CHCTEMATH3ATIHS O600muUTh ¥ CUCTEMATU3UPOBATH 3HAHUSA 110 TEME
3HaHui no teme «IIpocteie «IIpocTsIe BemmecTBa»
BEIIECTBa»
21 | KonrponbHas padora Ne2 mo Teme | OueHUBaTh ypOBEHb CBOETO 3HAHUS M HE3HAHUS

<(Hp OCTBIC BCIICCTBa»

Tema 4 CoequHeHnsi XMMHYECKHUX 3J1eMeHTOB (13 yac)

22 | Crenenb okucieHus. OCHOBBI Omnpenensats NOHATUS «CTENEHb OKUCICHUSD),
HOMEHKJIATYPbl OMHAPHBIX «BaJIECHTHOCTb». CpaBHUBAThH BaJICHTHOCTH U CTEIIEHU
COEZIMHEHU I OKHCIICHUSL.

23 | Okcunsl OnpenensaTe NOHATHE «OKCHIBD». ONpenenaTsb

NPpUHAJIC)KHOCTD HCOPraHNYCCKUX BCUICCTB K KJIACCY
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24

OKCHIOB 110 hopmyiie. OnpenensaTh BAICHTHOCTH U
CTEIEHHU OKHMCIICHHUS 3JIEMEHTOB B OKCH/IaX.
OnuchIBaTh CBONCTBA OTACTBHBIX MPEACTABUTEICH
okcu0B. COCTaBIATh (OPMYIIBI M HA3BAHUS OKCHJIOB.
KnaccuduimpoBars n3ydaemblie BEIIECTBA 110 COCTaBY,
pa3BuBagd I/IH(bOpMaHI/IOHHyIO KOMIICTECHTHOCTb.
[IpoBoauTh HAOMIOACHYS (B TOM YHCIIE
OITOCPEIOBAHHBIC) CBOMCTB BEIIECTB M MIPOUCXOIAIINX
C HUMH HBJ’ICHHf/i, C CO6JIIOI[€HI/ICM IMpaBUJI TCXHUKH
Oe3omacHoCTH; 0hOPMIISITh OTUET C OIMMMCAHUEM
9KCIEPUMEHTA, €r0 PE3YJIBTATOB M BHIBOIOB.

25

26

OcHoBaHUs

OnpenensaTh MOHATHSI «OCHOBAHUEY, «IIET0UYDY,
«KAQ4ECTBEHHAS PEAKITUS», «UHIUKATOPY.
KitaccuduimpoBaTh OCHOBaHUS 110 PACTBOPUMOCTH B
Bozie. OnpenensTh NPUHAUICKHOCTh HEOPTaHUUECKUX
BEIIECTB K KJIACCY OCHOBaHM 10 opmyiie.
OrmpenensaTs CTENEHb OKUCIEHUS DJIEMEHTOB B
OCHOBAHUAX. OHI/ICI)IBaTB CBOICTBa OTOCIIBHBIX
npescraButeneii ocHoBaHuit. CocTaBisATh GOPMYITBI U
Ha3BaHU OCHOBaHUN. McITonb30BaTh TaOIHIIGI
PacTBOPUMOCTH TSI OIIPEICTICHIS] PACTBOPUMOCTH
OCHOBaHMM. Y CTaHaBIMBATh T€HETUUECKYIO CBS3b
MEXKIY OKCHUIOM U OCHOBAaHHEM M Ha00OPOT.
Y4acTBOBaTh B COBMECTHOM OOCYKICHHUH PE3yIhTaTOB
OIIBITOB.

27

Kucnorsr

OnpenensaTs MOHITHS «KHCIOTa,
CKUCJIOPOJICOACPIKAIIHE KHCIIOTBI», «OECKHUCIOPOIHEIS
KHUCIIOTBI», «KHCIIOTHAS CPEIay, «IIIeIouHas cpeaay,
«HEeUTpajbHas cpenay, «ikana pHy».
KaccuduimupoBath KHCIIOT 110 OCHOBHOCTH H
conepykaHuIo kucimopoaa. OnpenensiTh
MIPUHAIKHOCTh HEOPTAaHMIECKUX BEIIECTB K KIIACCY
kucnoT 1o ¢hopmyne. Onpenenars CTEneHb OKUCISHUS
3JIEMEHTOB B KucjaoTax. ONHUChIBaTh CBOMCTBA
OTIENBHBIX TpeAcTaBUTENeH KHCIOT. COCTaBIATH
(hopMynBI 1 Ha3BaHUA KUCIOT. Mcronb30BaTh TaOIUITY
PacCTBOPHMOCTH IS OTIPEACTICHHS] PACTBOPHUMOCTH
KHCIIOT. Y CTaHABJIMBATh TEHETHYECKYIO CBSI3b MEXTY
OKCHJIOM U THJIPOKCHAOM M Hao0opot. [IpoBomuTh
HaOI0IeHNs (B TOM YHCIIEe OIIOCPEIOBaHHEIE) CBOUCTB
BEIIECTB W TIPOUCXOAIINX C HUMH SIBJICHUH C
COOJTFO/IEHUEM TTPABUII TEXHUKH O€3011aCHOCTH;
ohopMITATE OTYET C OMUCAHUEM DKCIIEPUMEHTA, €ro
pe3ynbTaToB U BHIBOAOB. MccaenoBath cpenbl
pacTBopa ¢ MOMOIIBI0 HHIUKATOPOB.
OKCHEPUMEHTAIBHO pa3inyaTh KUCIOTHI U LIENOUHU C
MOMOILBIO HHAUKATOPOB. Y YaCTBOBAaTh B COBMECTHOM
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00CYXICHUU PE3YJIBTATOB OIBITOB.

28 | Conu Kak MPOU3BOIHBIC KUCIOT U | ONpeaensiTh MOHATHE «COMby. OnpeaensiTh
OCHOBaHUi1 NPYUHAAICKHOCTh HEOPTaHMYECKHUX BELIECTB K KIIACCY
coJeii o gopmyne. OnpeaensaTh CTENEeHb OKUCICHUS
9JIEMEHTOB B coisiX. ONMUCHIBAaTh CBOWCTBA OTIEIBHBIX
npezactasureneii coneil. CoctaBisTh GOPMYIBI U
Ha3BaHWs cojell. Mcnonb3oBaTh TabIHILy
PacTBOPUMOCTH JIsl ONPE/ICIECHUS] pACTBOPUMOCTH
codeid. [IpoBoauTs HaOIOACHNUS (B TOM YHUCIIC
OIOCPEIOBaHHBIC) CBOWCTB BEIIECTB M MPOUCXOISIIHX
C HUMH SIBJICHHH, C COOJIIOICHUEM TPaBUJI TEXHUKH
0e30macHOCTH; OPOPMIISITH OTYET C ONMMCAHUEM
9KCIEPUMEHTA, €ro Pe3yJbTaTOB M BHIBOJIOB.
Y4acTBOBaTH B COBMECTHOM OOCYKJICHHU PE3yJIbTaTOB
OITBITOB.
29 | AmopGHbIC U KPUCTAIUTHYECKHE OnpenensaTe TOHATUS «TUIBI KPUCTATTHIECKUX
BEIIECTBA PpEIIeTOoKY
30 | Yucrble BemecTBa U CMECH. «CMEChY, «MaccoBasi JIOJs paCTBOPEHHOTO BEIIECTBAY,
MaccoBast 1 00beMHas JIOTH «o0BEMHAs JIoNs BelecTBa B cMecHy. [IpoBouTh
KOMIIOHEHTOB B CMECH HaOmroIeHns (B TOM YHCIIE ONOCPEIOBaHHbBIE) CBOMCTB
BEIIECTB U MPOUCXOAIINX C HUMH SIBJICHUH C
31 | Pacuersl, cBA3AHHBIC C IOHATHEM | cofioneHmEM NpaBHJI TEXHUKU OE30MacHOCTH;
«IoIT» o OpPMIIATE OTUET C ONIMCAHUEM PKCIIEPHMMEHTA, €0
32 | TIpaxiacoxas pabora Ne2 pE3yIBTATOB M BHIBOJIOB. E’CIHaTB 3a]1a4u ¢
MCTIOJIH30BAHUEM TTOHATHUH «MaccoBas OIS dJIEeMEHTa
[IpUroTOBIICHHE pacTBOpa caxapa | B BEILICCTBE», «MACCOBAs 01 paCTBOPEHHOTO
¥ OIIPE/ICIICHIE MACCOBOM JOJTH BEIIECTBaY», «00BbEMHAS A0 Ta3000pa3HOr0
€ro B pacTBOpe BEIICCTBAY.
UncTpykTax 1o 1/6 PaGorats ¢ mabopaTopHBEIM 000PYAOBaHUEM H
HarpeBaTelbHBIMH MTPUOOPaMU B COOTBETCTBUU C
MIPaBUJIAMHU TEXHUKHU 0€30IMacHOCTH. BHIMONMHATE
MIPOCTEHIITNE TPUEMBI 00paIeHHsI ¢ 1a00pPaTOPHBIM
000pyIOBaHNEM: C BOPOHKOH, C (PUIBTPOM, CO
cnuproBkod. HabmonaTh 3a cBOMCTBaMH BEIIECTB U
SIBJICHUSIMU, TIPOUCXOAIIIMHE C BEIIECTBAMHU.
OnuceIiBaTh XUMUYECKUHA SKCIEPUMEHT C OMOILBIO
PYCCKOTO SI3bIKa ¥ si3bIKa XUMHW. COCTaBISTH BHIBOJIBI
0 pe3yJIbTaTaM MPOBEAEHHOTO DKCIIEPUMEHTA.
33 | O0oOIIeHHE U CHCTEMATH3AIHS O0600IUTh ¥ CHCTEMAaTU3UPOBATH 3HAHUS 110 TEME
3HaHUU 110 TeMe «CoeMHEeHU s «CoeIMHEeHNST XUMHYECKHIX DIIEMEHTOBY
XUMHYECKUX DJIIEMEHTOBY
34 | KourponbHas padora Ne3 o Teme | OueHNBaTh ypOBEHb CBOETO 3HAHUS M HE3HAHMUS.

«CoenuHeHus: XMMHYECKUX
anemMeHToB». UHCTpyKTax 1o 1/6
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Tema 5 U3meHenusi, npoucxoasiimue ¢ Bemecrsamu (13 yac)

35 | dusuyeckue SBICHUS. OmnpeneneHust ~ MOHATHH  «AMCTHWUIALMUS,  WJIH
Paznenenne cmeceit NEPErOHKa», «KPUCTAUTM3ALMA», «BBITapUBaHUCY,
«bUIbTpOBaHME», «BO3TOHKA, WM CyOnIuMarus»,
36 | Xumnueckue sBICHHS. YCIOBHA | orerappanmer, «UEHTPU(YTUPOBAHHUEY.
1 IIpU3HAKH HpOTeKa}VM’I YcraHoBNeHHE — MPUYMHHO-CIICACTBEHHBIX  CBS3EH
XUMHHYCCKUX PCAKIAH MEXAy (UINYECKMMU  CBOWCTBAMH  BEIIECTB H
37 | 3axon coxpaHeHIA MaccH crocoboM paszeneHus cmeceil. OnpeneisTh TOHITHE
S y— «XuMu4eckoe  ypaBHeHHe».  OOBSACHIATH  3aKOH
ypaBHeHNA COXpaHEHUS] MacChl BELIECTB C TOYKH 3PEHUs aTOMHO-
MOJNEKyIsipHOro  yueHus. CocTaBisTh ypaBHEHHS
XUMHUYECKUX PEaKIWi Ha OCHOBE 3aKOHA COXPaHEHHUSI
Macchl BemecTB. KiaccupuuupoBaTh  XMMHYECKHE
PEaKIUH 10 TEIIOBOMY 3P DEKTYy.
38- | Pacuersl mo XuMHYECKUM BEIMonHATh pacy€rsl 0 XUMUYECKHM yPaBHEHUSM Ha
39 | ypaBHEHUAM HaxXOKJICHUE KOJIMYECTBa, MACChl WM 00bhEMa
MPOJYKTa PEAKIMH MO KOJHYECTBY, Macce I 00BbEMY
WCXOJIHOTO BEIIECTBA; C UCIIOIb30BAHUEM ITOHSATHUS
«J10JIsT», KOTJ]a HCXOJTHOE BEIIECTBO JIAHO B BHJIE
pacTBopa ¢ 3aJaHHOM MacCOBOM A0JEH pacTBOPEHHOIO
BEIIIECTBA WJIN COJIEPIKHUT ONPEeIEHHYIO JIOJTFO
npumeceii. [Torumarth yueOHYI0 3a1a4uy ypoKa u
CTPEMUTHCS €€ BBINOIHUTE. DOpMYITUPOBATH
mpo0yieMy 1 HaxoauTh e€ perenne. OTBeUaTh Ha
UTOTOBBIE BOTIPOCHI U OI[EHUBATH CBOM JIOCTHKCHUS HA
YpOKe.
40 | Peakmuu pa3noxeHusl. Onpenensts peakifuy pa3ioKEeHUs, 