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Pabouasi nporpamma no xumuu 8-9

1.IlosicHUTeIbHAS 3aIHCKA
PaGouas nporpamma no npeameTy «XUMHs» COCTaBlIEHA B COOTBETCTBUU
¢ ®enepanbHbIM 3akoHOM OT 29 nexadpst 2012 1. Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparun» (B pea. ot 02.07.2021r.),

- ¢ ®epepanbHbiM 3akoHOM 0T 31.07.2020r. N 304-®3 «O BHecenun usmeHeHuil B PenepanbHblil 3akoH "OO oOpa3zoBanuu B Poccuiickoit
®denepanuu’ MO BOIPOCaM BOCIIUTAHUS 00YUAOLIUXCSD,

- ¢ ®IoC 00O (npukaz Munobpuayku P® ot 17.12.2010r. Ne 1897 «O06 yrBepxaeHnn denepaibHOTO TOCYAapPCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa OCHOBHOIO 00IIero oOpa3oBaHHS», C Y4€TOM H3MEHEHHil, BHECEHHBIX NpukazoM MuHoOpHayku P® ot 29.12.2014r. Ne 1644,
npukazoM Muno6pHayku P® ot 31.12.2015r. Nel1577, npukazom Munmnpocseiierust Poccun ot 11.12.2020 1. Ne712),

- C yueToM ImpuMepHoH paboueli nporpammsl o XxuMuu (IIpumepHasi ocHOBHasi oOpa3oBaTeibHas MPOrpaMMa OCHOBHOTO 001Iero oopa3oBanusi, 0100peHa
perieHueM ¢eneparbHOro yueOHO-METOANYECKOro 00beIMHeH s Mo 00IemMy oOpa3oBanuio mpoTokoa ot 8.04.2015r. Ne 1/15, B penakuuu npotokona N
1/20 ot 04.02.2020).

OcHogHbiMU udesmu y4eOHOTO TIpeaMeTa « XUMUSD SIBISIFOTCS:
O MaTepualbHOE €IMHCTBO BEIIECTB €CTECTBEHHOI'O MUPA, UX T€HETHYECKas CBA3b;
O IPUYUHHO-CJIEJICTBEHHBIE CBA3H MEXKIY COCTaBOM, CTPOEHHEM, CBOMCTBAMMU, MTOJIyY€HUEM U IPUMEHEHUEM BEILIECTB;
O II03HAaBAaEMOCTh BELIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMHUUECKHUX PEaKIIN;
O O00OBSCHSIONIAS ¥ MPOTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUHN s (PaKTOJIOTMYECKOTO MaTepralia XUMHUH SJIEMEHTOB;
O KOHKPETHOE XMMHUYECKOE COEeIMHEHUE KaK 3BEHO B HEMPEPHIBHOM 1I€TIH MPEBPALIEHUI BEIIECTB, yUaCTBYIOIIEE B KPYrOBOPOTE XUMUUECKHUX IIEMEHTOB

1 XUMHYECKOH DBOJIOINH,



O O0OBEKTMBHOCTb U II03HABAEMOCTb 3aKOHOB IIPUPOJIbI; 3HAHWE 3aKOHOB XHMMHUH IO3BOJISIET YIPABIATH XMMUYECKMMH IPEBPAIICHHUS MM BEIIECTB,
HAXO/IUTh 3KOJIOTUYECKH Oe30IacHbIe CIIOCOOBI IPOU3BO/ICTBA U OXPAHBI OKPYKAIOIIEH Cpelbl OT 3arps3HEHNUS;

O B3aMMOCBSI3aHHOCTb HaYKU U MPAKTHKHU; TPEOOBAaHUS NPAKTUKU — JBIIKYIIAsl CHJIA Pa3BUTHSI HAYKH, YCIIEXU NMPAKTHUKU 00YCIOBIEHbI JOCTHKEHUSIMU
HayKH;

O pa3BUTHE XUMHYECKOW HAYKHM M XMMH3ALHUs HAPOJHOTO XO3ANUCTBA CIY)KaT MHTEpEcaM 4elloBeKa M OOIIEeCTBA B LIEJIOM, UMEIOT T'yMaHHUCTUYECKUN
XapakTep U MPU3BaHbI CIIOCOOCTBOBATH PEIICHHUIO II00ATBHBIX IPOOJIEM COBPEMEHHOCTH.

OTH UJeH peanu3yroTcs IyTeM JOCTIXKEHUS CIeNYIOIUX yeel:

Gopmuposanue y ydamuxcs XUMUYECKON KapTHHBI MUpa KaK OPraHMYECKON 4aCTH €ro 1eJIOCTHOW €CTeCTBEHHOHAYYHOM KapTHHBI;

paszeumue T03HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN yJallluXcs B MPOLIECCE M3YUEHUSI UMU XUMUYECKON HayKU U ee
BKJIa/Ia B COBPEMEHHBIN HAy4YHO-TEXHUYECKUI IIPOrpecce;

Gopmuposanue BaXXHEHIINX JOTMYECKUX ONepalvii MbIIUICHUs (aHalIu3, CUHTE3, 0000IeHe, KOHKpeTH3allHs, CpaBHEHHUE U Jp.) B MPOLIECCEe MO3HAHUS
CHUCTEMBI Ba)KHEUINX MTOHATHH, 3aKOHOB U TEOPUH O COCTABE, CTPOCHUU U CBOWCTBAX XUMUYECKUX BELIECTB;

gocnumanue YOEXJAEHHOCTH B TOM, YTO NPUMEHEHHUE IOJIyUEHHBIX 3HAHUW M YMEHUH MO XHUMHUHU SBISETCS OOBEKTUBHOM HEOOXOIMMOCTHIO MJIs
0e30macHoOi paboThI ¢ BEIIECTBAMU U MaTepuaiamMu B ObITY U Ha IPOU3BOJICTBE;

npoekmupoeanue U peaniu3ayus BbITYCKHUKaMU OCHOBHOM IIIKOJIBI JINYHOIM 00pa3oBaTeabHON TPaeKTOPHH: BbIOOp mpoduiis o0yuyeHHs B cTaplieil mKose
WK IPO¢eCCHOHATBHOI0 00pa30BaTeIbHOIO YUPEXKICHHS;

oséra0derue KII04eBbIMU KOMIICTCHIUAMHA (y‘IC6HO-H03HaBaTCJ'[I)HBIMI/I, I/IH(l)OpMaIII/IOHHI)IMI/I, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHI/IKaTI/IBHI)IMI/I)

1.Ilnanupyemble pe3yJIbTATHI OCBOCHHS Y4eOHOT0 npeaMera « XuMus»

JIMYHOCTHBIE Pe3yabTaThl 0CBOCHHUS NpeaAMeTa « XHMU» N0JKHbI 0TPAXKATh:
1) BocriuTaHue poCCUMCKOM rpa)k1aHCKOM UJIEHTUYHOCTH: MAaTPUOTH3M, yBaxkeHHe K OTeuecTBy, MPOIIJIOe U HACTOSALIEE MHOTOHAIIMOHAJIBHOT'O Hapojaa
Poccun; oco3Hanue cBOEH STHUYECKON NIPUHAJICKHOCTH, 3HAHUE UCTOPHUH, A3bIKA, KYJIBTYPBI CBOETO HapOa, CBOEro Kpasi, OCHOB KyJIbTYPHOTO



Hacjeaus HapoAoB Poccun u yenoBedecTBa; yCBOGHHE T'YMAHUCTHUYECKUX, TEMOKPATUUECKUX U TPATUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAJIBHOTO
pOCCHIICKOTO 0011eCTBa; BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH U J0JTa nepes PonuHoi;

2) (hopMHUpOBaHHE OTBETCTBEHHOI'O OTHOILEHUS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH 00YYarOIMXCs K CAMOPAa3BUTHUIO U cCaM0o00pa30BaHUIO Ha
OCHOBE MOTHBALIMU K 00yYEHHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JaNbHENUIIeH HHINBUAYAIBHON TpaeKTopun o0pa3oBaHus Ha Oa3e
OPUEHTUPOBKHU B MUpE Ipodeccuil 1 npodeccnoHanbHbIX IPEAIOYTEHUH, C Y4ETOM YCTOMUNBBIX T0O3HABATEIIbHBIX HHTEPECOB, a TAKXKE HA OCHOB €
(dbopMUpOBaHUs YBAKUTEIBHOTO OTHOIIECHUS K TPYAY, Pa3BUTHS ONBITA yYaCTHS B COIIMAILHO 3HAUUMOM TPY/C;

3) bopMupoBaHUE LIEIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH,
YUUTBHIBAIOIIETO COLUAIIBHOE, KYJIbTYPHOE, 3bIKOBOE, TYXOBHOE MHOTr000Opa3rue COBPEMEHHOI0 MUPA;

4) hopMupoOBaHHE OCO3HAHHOTO, YBAXHUTEIHLHOTO U JOOPOKEIATEIHHOTO OTHOIIEHUS K APYrOMY YeJIOBEKY, €r0 MHEHUIO, MHPOBO33PEHHIO, KYIbTYpE,
A3BIKY, BEpe, TPakIaHCKOH MO3ULIUU, K UCTOPUH, KYJIbTYPE, PEIUTHH, TPATULUAM, sI3bIKaM, LIEHHOCTAM HapoJoB Poccuu v HapoJ0B MUpa; T OTOBHOCTH
1 CIIOCOOHOCTH BECTHU AMAJIOT C IPYTUMHU JIIOAbMU U JOCTUTaTh B HEM B3aMMOIIOHUMAHUS;

5) ocBOeHUE COLMANBbHBIX HOPM, IIPAaBUJI MOBEEHUS, poJiell 1 pOpM COLMANIbHOM KU3HU B IPYMIAx ¥ cOOOLIECTBaX, BKIKOYas B3pOCIbIE U COLU AlIbHbIE
coo011ecTBa; yyacTue B HIIKOJIbHOM CAaMOYIPABIEHUH U OOLIECTBEHHOM )KM3HU B IIpe/iesiax BO3PACTHBIX KOMIIETEHIUN C yU€TOM PETHOHAIbHBIX,
THOKYJIBTYPHBIX, COLIMATIBHBIX U SKOHOMUYECKUX OCOOEHHOCTEH!;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS M KOMIETEHTHOCTH B PELIEHUU MOPAJIbHBIX MTPOOJIEM Ha OCHOBE JUYHOCTHOI'O BbIOOpA, (OpMHUpPOBaHUE
HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBE/IEHHUS, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHBIM MOCTYIKaM;

7) bopmMupoBaHre KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMHU, IETHbMHU CTApIIEro W MIIAJIIEeTr0 BO3pacT a,
B3POCIBIMU B Mpolecce 00pa3oBaTebHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe10BaTeIbCKOM, TBOPUECKON U APYTUX BUJIOB JEATEIHHOCTH;



8) (bOpMPIpOBaHI/Ie LHEHHOCTH 340POBOT'O U 0e30IacHoOro 06];)2133 KHU3HHU; YCBOCHHUC IIPAaBUJI HHAUBUAYAJIBHOTI'O U KOJJICKTHBHOI'O 0e30ImacHoTo
IIOBCACHUA B I-IpGSBBI‘LEH\/'IHI)IX CUTyallMsX, YTPOXKAOIINUX )KU3HU U 300POBbBIO JIIOﬂCﬁ, IIpaBWJI MMOBCACHHUA HAa TPAHCIIOPTC U Ha AOPOTax;

9) bopmupoBaHre OCHOB HKOJIOTHYECKOM KYJIbTYPbl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 9KOJIOTUYECKOTO MBIIILJICHUS, PA3BUTHE OIbITA
9KOJIOTUYECKU OPUEHTUPOBAHHOUN pe(IeKCUBHO-OIICHOYHOMN U MPAKTHIECKOU JIEATeTbHOCTH B )KH3HEHHBIX CUTYAITUsX;

10) oco3HaHue 3HaYEHUSI CEMbU B KU3HH YEJIOBEKA U 00IEeCTBA, MPUHATUE IIEHHOCTH CEMEMHON KU3HH, YBAXKUTEIBHOE U 3a00TIMBOE OTHOIIICH HE K
YJICHaM CBOCH CEMbHU;

11) pa3BuTHE O3CTETUYECKOIO CO3HAHUSI UYEpe3 OCBOEHUE XY/I0XKECTBEHHOIO Hacieauss HapoaoB Poccum u mupa, TBOpPUECKOW JAESITEIbHOCTH
3CTETUYECKOTO Xapakrepa.

MeranpeameTHsblie pe3yabTaThl 0CBOCHHS NpeaMeTa « XUuMH»
MeranpeameTHele pe3yiabTaThl OCBOEHUS MpeaMeETa « XUMHUS» JTOJDKHBI OTpaXkaTh:

1) ymeHue caMOCTOSITENIbHO OMpPEAEIATh eI CBOEro 00y4YeHHus, CTaBUTh M (POPMYIUPOBATH ISl c€Osl HOBBIC 3a/1aud B y4eO€ M MO3HaBATEIHLHOM
JEATEIIbHOCTH, Pa3BUBATh MOTUBBI U HUHTEPECHI CBOEH MO3HABATEIILHON JEATEIbHOCTH;

2) YMCHHUE CAMOCTOSATCIBHO INIAHUPOBATD ITYTU JOCTUKCHUA ueneﬁ, B TOM YUCJIC AJIbTCPHATHBHBIC, OCO3HAHHO BH6I/IpaTB HanOoJee Sq)(l)eKTI/IBHBIe
CITIOCOOBI peHiCHUs y‘Ie6HLIX M MMO3HABATCJIbHBIX 34144,

3) ymMeHue COOTHOCUTH CBOM JICUCTBHS C TJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOEH JIEATETHHOCTH B MPOIECCE JTOCTHIKEHU S
pe3ynbTaTta, ONpenessaTh CIOCOObI ACHCTBUI B paMKax MpPEUIOKEHHBIX YCIOBUH W TpeOOBaHHM, KOPPEKTHPOBATh CBOU JEHCTBUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUEe;

4) yMeHHe OlIeHUBaTh MPAaBUIBLHOCTh BBIMOJIHEHUS yueOHOU 3a/1auk, COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

5) BJIaACHUC OCHOBAMU CAMOKOHTPOJIA, CAMOOLICHKHU, ITPUHATUA pCH_IeHI/Iﬁ N OCYILICCTBJICHHUA OCO3HAHHOI'O BBI60pa B yqe6H0171 1 II03HaBaTEIbHOMN
ACATCIIBHOCTH,



6) YMCHHUE OIIPCACIIATH IMOHATHA, CO31aBaThb O606IHCHI/I$I, YCTaHaBJIMBATb aHAJIOTHU, KJ'IaCCI/I(l)I/II_[I/IpOBaTB, CaMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHUA U
KpUTCpUH JI KJIaCCI/I(l)I/IKaLII/II/I, YCTaHaBJIMBATbL MPHUYNUHHO-CJICIACTBCHHLBIC CBA3U, CTPOUTH JIOTHYCCKOC PACCYXKIACHHUC, YMO3AKJIHOUCHUC (I/IHI[yKTI/IBHOC,
ACAYKTHUBHOC U 110 aHaJIOFI/II/I) " ACJ1aTb BBIBOJBI,

7) YMCHHUC CO3aaBaThb, IPUMCHATL U HpeO6pa3OBBIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXCMBbI AJId PCIICHUA y‘-Ie6HBIX U ITO3HaBAaTCJIbHbIX 3a1a4,
8) CMBICTIOBOE YTCHUE;

9) yMeHHe OpPraHU30BBIBATh YU4EOHOE COTPYAHHUYECTBO W COBMECTHYIO JCSITEIHLHOCTh C YUMTEIIEM M CBEPCTHHKAMH; padOTaTh WHIWBHYyaIbHO U B
rpymIe: HaXOAUTh 00lIee pelieHne U pa3pemaTs KOH(GIMKTH HA OCHOBE COTJIaCOBaHUs MO3UIUI U yueTa HHTepecoB; (OpMYyIUPOBATh, apTYMEHTUPOBATh
Y OTCTauBaTh CBOE MHEHUE;

10) ymeHHne OCO3HAHHO HMCHOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 33Jaueil KOMMYHMKAIMU JUIS BBIPAXKEHUsI CBOMX UYBCTB, MBICIEH U
noTpeOHOCTEH; MITAHUPOBAHUS U PETYISIAN CBOCH IEATEIIbHOCTH; BIIaJJICHHE YCTHON M MMChbMEHHOM PeYbl0, MOHOJIOTHYECKONH KOHTEKCTHON PeYbio;

11) ¢opmupoBanue u pa3BUTHE KOMIETEHTHOCTH B OOJIACTM HCIOJB30BaHUs WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TexHojoruil (mamnee MKT-
KOMITIETEHIINH ); Pa3BUTHE MOTUBALIMU K OBJIAJICHUIO KYJIbTYpOil aKTUBHOTO MOJIb30BAHUS CIIOBAPSIMU U JPYTMMHU OMCKOBBIMU CHCTEMAaMU;

12) (1)OpMI/IpOBaHI/Ie U Pa3BHUTHUC ISKOJOIMYCCKOro MbINUJICHUSA, YMCHHUC MNPHUMCHATH €TI0 B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ, COIIMATBLHOM
IMPaKTUKEC U HpO(I)eCCHOHaHLHOﬁ OpHUCHTalHH.

MeranpenMeTHbIME Pe3yJIbTaTaMH OCBOCHUS BBITYCKHUKAMH OCHOBHOM IIIKOJIBI TPOTPAMMBI 10 XUMHH SIBIISTFOTCSI:

1) muaneHre YHMBEPCATHHBIMA ECTECTBEHHO-HAYUHBIMA  CTIOCO0AME JISITRIIBHOCTH: - HAOTTFOZICHIE, MBMEPEHHE, SKCTIEPHMEHT, YUeOHOS HOUTIETIOBAHKE; IPUMEHEHHE OCHOBHBIX
METO0B MMO3HAHUS (CUCTEMHO-MH(POPMAIIMOHHBII aHaIN3, MOJIEIMPOBAHKE) JUTSl U3YYEHUS PA3IIMUHBIX CTOPOH OKPYKAOLIEH JeCTBUTENbHOCTH;

2) HCIIOJIb30BAHHUEC YHUBCPCAJIILHBIX Ccr1oco00B ACATCIIBHOCTH IO PCUHICHUIO npo6neM N OCHOBHBIX HMHTCJUICKTYAJIbHBIX OHepaHI/II\/'K HCIIOJIB30BAHUC
OCHOBHBIX MHTEJUICKTYaIbHBIX OIepalnuii: popMyJTUpOBaHUE TUIIOTE3, aHAJIU3 U CHHTE3, CPaBHEHHE, 0000IIEHUE, CHCTEMATH3allUs, BBISBICHHE IIPUYUHHO-
CJICJICTBEHHBIX CBSI3CH, TIOUCK aHAJIOTOB;

3) yMeHHe reHepHpOBaTh HCH U ONPEIEIIATh CPEACTBA, HEOOXOAMMBIE IS MX pean3alliu;

4) yMeHHe ONpeNeNATh e U 3aaul JeITeIbHOCTH, BBIOUPATh CPECTBA PealTU3allMH [IeIH U IPUMEHSTh X Ha MPAKTHKE;

5) HCIIOJIB30BAHUC PA3JIMYHBIX HCTOYHHUKOB JJISI ITOJTYUCHHUA XHUMHYECKOM I/IH(I)OpMaI_[I/II/I.



HpeHMeTHLIMI/I pedyjJbTaTaMi OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IIIKOJIBI IMporpamMmsal 10 XUMUU ABJIAKOTCA:

Skmcc
Panen1.0cHoBHBIC NOHATHA XUMHU
* OMHCHIBATh CBOMCTBA TBEP/BIX, KHUAKHX, Ta3000pa3HbBIX BEUIECTB, BBIACIAS UX CYIIECTBEHHbIC IPU3HAKH;

¢ XapaKTCepuU3oBaTb BCIICCTBA II0 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTAHABJIMBATL MPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HAAaHHBIMU
XapaKTCPpHUCTUKaMHU BCUICCTBA,

® paCKpbIBaTb CMBbICJI OCHOBHBIX XHUMHWYCCKUX MMOHSTUHN «aTomM», «MOJICKYJia», «XUMHYCCKUU SJICMCHT», <«IIPOCTOC BCUICCTBO», <«CJIOKHOC
BCIICCTBO», «KBAJICHTHOCTBb», UCIIOJIb3Y: 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIBI0O XUMHYECKUX (OPMYN M CYIIHOCTh XHMHYECKHX PEAKUUH C MOMOIIBI0 XMMHYECKHX
YPaBHEHUH;

¢ BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIIAPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, 4 TAKKC MAaCCOBYIO JOJIIF0O XUMHUYCCKOI'0O 3JICMCHTA B COCAUHCHUAX JJIA
OICHKHU UX HpaKTH‘ICCKOfI 3HAYUMOCTH,

* CPaBHHMBATh IO COCTaBY OKCHU/IbI, OCHOBAHUsI, KUCIOTHI, COJIH;

* KJIacCU(UIIUPOBATH OKCUIBI M1 OCHOBAHMSI 110 CBOMCTBAaM, KUCJIOTHI U COJIU TI0 COCTaBY;

* OIIUCBIBATH COCTAaB, CBOICTBA U 3HAUEHUE (B MPUPOJIC U MPAKTHUECKOHN IeATETHbHOCTH YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPO/Ia U BOJOPO/IA;
* IOJIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHHEM M XUMHUECKOU MOCYI0H;

® IPOBOAWUTL HECIIOKHBIC XUMHUUYCCKHUE OIIBIThI U H&6J’II—O}I€HI/ISI 3a M3MCHCHHMSMHU CBOMCTB BCIICCTB B IPOLECCE HUX npeBpameHI/Iﬁ; CO6J'IIO}IaTI)
IMpaBujia TCXHHUKHU 0e30macHOCTH IIpU MPOBEACHNUN H&6J’IIO)I€HHI71 " OIIBITOB,



* pa3JinyaTh SKCIECPUMEHTATBHO KUCIOTHI U MIEIOYH, MOJIB3YSICh HHIANKATOPAMH; OCO3HABATh HEOOXOAUMOCTh COOTFOICHHUS MEep OC30MIACHOCTH TPH
oOpalleHuu ¢ KUCIIOTAMH U TIeJI0YaMHu.

* 2PAMOMHO 0OPAUAMBCIL C BEUECNBAMU 8 NOBCEOHEBHOU HCUSHU,
* 0CO3HABAMb HEOOXOOUMOCb COONIOOEHUS NPABUL IKOLO2UYECKU DE30NACHO20 NOBEOCHUS 8 OKPYICAtowell NPUpoOHOU cpeoe;

* HOHUMAMb CMBICT U HEOOXOOUMOCTb COONOOEHUS NPEONUCAHULL, NPEONA2AeMbIX 8 UHCIPYKYUSX NO UCNOIb308AHUIO TEKAPCME, CPeOCmE Oblmosoll
Xumuu u op.;

® UCnoJjib306aniob npuo6peméHHble Kllio4esble KOMNEeMERMHOCMU npu 6blNOJIHEHUU UCcne008amenbCKux NPpoOeKmoes no U3y4eHuro ceoﬁcme, cnoco6oé
NOJIY4eHUusl U pacnosnaearnusl eeujecme,

* Pazeueams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3Ys CPeOCmed YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ meKkcmamu
YueOHUKa U OONOIHUMENbHOU AUMePamypol, CHPasoOYHbIMU MAOIUYAMU, NPOABIAMb 20MOBHOCHb K YBANCEHUI0 UHOL MOYKU 3PeHUs Npu 06CyHcOeHUuU
Pe3yIbmamos 8blNOJIHEHHOU pabombi;

* 0OBLEKMUBHO oyerueanbsb qubOpMCll/;u}O 0 eeecmeax U XumMuvyeCcKux npoyeccax, KpumudveckKku OmHOCUMbCA K nceedouay%oﬁ qubopMauuu,
Hedo6pocoeecmH0L7 pexiame, Kacaiomeﬁwl UCNOJIb306AHUA PA3TIUYHbLX 6EUWECTE.

Ilepuoauueckuii 3aK0H U MepuoANYECKasi cucTeMa XuMH4YecKux djeMeHToB JI. U. MenaesneeBa. CTpoeHue BellecTBa
* PacKpbIBaTh CMBICI Neproandeckoro 3akona Jl. 1. Menzaeneena;
* ONUCBIBATH U XapaKTEPHU30BaTh TAONUYHYIO (HOPMY NEPUOANUECKON CHCTEMbl XUMUYECKHX AJIIEMEHTOB;

¢ XapaKTCPU30BaTh COCTAB ATOMHBIX ANCP U PACIPCACIICHUC YUCIIa DJICKTPOHOB IO 3JICKTPOHHBIM CJIOAM aTOMOB XHUMHNYCCKUX JJICMCHTOB MaJlbIX
IepruoaoB HepHOI[H‘ICCKOf/'I CHUCTCMBI, a TAKXKC KaJIud U KaJIbIIHA,

® pa3jin4aTb BUJbL XUMHUYECKON CBSI3H: HOHHYIO, KOBAJICHTHYIO MOJAPHYIO, KOBAJICHTHYIO HCIIOJIIPHYTIO U METAJINIMYCCKYIO,

* U300paXkaTh 3JIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKHMHU CBSI3IMHU Pa3HOTO BU[IA;



* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BCIICCTB OT CTPOCHHUA UX KPUCTAIUNINICCKUX peLHéTOKI HOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, MCTAJUIMYCCKUX ;

¢ OCO3HAaBaTh HAYYHBIC OTKPBITUA KaK pE3YJbTAaT AJIUTECIBHBIX Ha6HIO,Z[€HI/II>'I, OIIBITOB, HaquOﬁ IMOJIEMHUKH, ITPEOAOJICHUA pr,Z[HOCTeﬁ W COMHCHHH.
® 0CO3HAe6am»v 3HAYEHUEe meopemudecCKux 3HAHUL OJIA npakmuuecmﬁ OdesmenbHOCmu yenoeeka,

® onuceleantb U3y4eHHvle 00vexmul Kax cucmemsl, NPUMEHAA T0CUKY CUCMEMHRO20 aHAlU3A,

® NpUMeHAMb 3HAHRUA O 3AKOHOMEPHOCNIAX nepuoduuecmﬁ cucmemvbl XUMUYECKUX DAeMeHmMOo8 O OOBbACHeHUs U npeéeudenuﬂ ceoticme
KOHKpDEMHRbLX seujecme,

* paseusaniov MHd)OpMaL;LlOHHyiO KOMNnenerHmHoOCn1b I’lOCp@OCWl6OM y2]ly6]l€HI/l}l 3HaAHUL 00 ucmopuu CmaHoe6J1eHUA XUMUYECKOU HAyKu, e€ OCHOBHbIX
nowzmuﬁ, nepuoc)uttecxoeo 3AKOHA KAK 00OH020 U3 8ANCHEUWUX 3AKOHO8 npupodbl, a makKoice 0 COBPEMEHHBIX 00CMUINCEHUSIX HAYKU U MEeXHUKU.

MHoroo0pa3ne XUMHYeCKHX peaKIuii
* OOBSACHATH CyTh XUMHUYECKUX ITPOLIECCOB U UX MPUHLUIHAIBLHOE OTIINYHE OT (PU3NYECKUX;
* Ha3bIBaTh IPU3HAKHU U YCJIIOBUS IPOTEKAHNS XUMUUECKUX PEAKLIN;

* YCTaHABJIMBATh MPUHAUIEKHOCTh XUMUYECKON peakIMK K ONpeAeEHHOMY THUIY [0 OJHOMY U3 KJacCU(PUKAIIMOHHBIX MPU3HAKOB: 1) M0 4ucily U
COCTaBY MCXOJHBIX BEILECTB M MPOJYKTOB peaKlUy (PeaklUU COEAMHEHUS, pa3iokKeHus, 3aMeleHUs] U 0OMeHa); 2) M0 BBLACICHUIO MJIHM MOTJIOIIEHUI0
TEIUIOTHI (PEaKIUU 3K30TEPMUUYECKHE U SHJOTEPMUYECKHE); 3) 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHHsS] XMMHMUYECKHX 3JIEMEHTOB (PEaKIUU OKHCIUTEIbHO-
BOCCTAHOBUTEJIBbHBIE); 4) 110 0OpaTUMOCTH Ipoliecca (peakiuu o0paTuMble 1 HEOOpaTUMBbIE);

¢ COCTaBJIATb YPAaBHCHUA BHGKTpOHHTquCKOﬁ Jucconuanuu KHCIIOT, H_ICJIO‘-IGI\/’I, coneﬁ; IIOJIHBIC H COKpaH_[éHHBIe HWOHHBIC YpaBHCHUSA peaKI_II/Iﬁ
O6MCHa; YpaBHCHUA OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

* COCTABJIATh YPABHEHMs PEaKIMi, COOTBETCTBYIOUIMX IOCJIEIOBATEIbHOCTU («IIETIOUKE») MPEBpallleHnii HEOPraHMYEeCKUX BELIECTB PAa3IMYHBIX
KJIaCCOB;

® BBISBJIATH B IMTPOLECCE DKCIIEPUMEHTA MMPU3HAKH, CBUACTCIIBCTBYIOIIHE O IPOTCKAHNN XHUMHYISCKOM pE€aKknuuu;



* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM JOJIEH PAaCTBOPEHHOIO BEILIECTBA;

* ONPEAEIATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHCIIOT U LIEJI0UYEH 110 U3MEHEHHIO OKPACKH NHAUKATOPOB;

* COCMAaBNAMb MOAEKYIAPHLLE U NOTIHbIE UOHHbIE YPAGHEHUS NO COKPAWEHHBIM UOHHBIM YPABHEHUAM,

* NPUBOOUMb NPUMEPLL PeaKyUll, NOOMBEPIUCOAIOUWUX CYUYECEO0BAHUE B3AUMOCEAZU MENHCOY OCHOBHLIMU KIACCAMU HEOP2AHUYECKUX 6eujecms;
* NPOCHO3UPOBAMb PE3YIbMAMbl 8030€lCMBUS PA3IUYHBIX PAKMOPO8 HA U3MeHeHUe CKOPOCU XUMUYECKOU PeaKyuu;

* NPOCHO3UPOBAMb PE3YIbMAMbl 8030€CMBUS PA3IUYHBIX (PAKMOPO8 HA CMeujeHUue XUMUYECKO20 PABHOBECUS.

MHuoroo0pa3ue BemecTB

¢ ONpCACiIATh NMPUHAIICIKHOCTD HCOPraHUYCCKUX BCIICCTB K OAHOMY U3 M3YUCHHBIX KJ'IaCCOB/prrIHZ MCTaJIbl 1 HEMCTAJJIbI, OKCHUAbI, OCHOBAHU,
KHCJIOTHBI, COJIN,

¢ COCTaBJIAThb (I)OpMy'J'IBI BCIICCTB I10 UX HAa3BAHUAM,
® ONpCACIATh BAJICHTHOCTDb U CTCIICHDb OKUCIICHUS 3JICMCHTOB B BEIICCTBAX,

* COCTaBJIATH (POPMYJIBI HEOPraHUUYECKUX COESAMHEHUH 110 BAJIEHTHOCTSIM U CTEIICHSIM OKHCIIEHUS DJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B
Ta0JIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJIEH;

¢ Ha3bIBaThb O6HII/I€ XUMHUYCCKUC CBOﬁCTBa, XAPaKTCPHBIC IJIA TPYIIT OKCUOO0B: KUCJIIOTHBIX, OCHéBHBIX;

¢ Ha3bIBaATb O6H_II/I€ XUMHUYCCKUC CBOI>'ICTB8., XapaKTCPHBIC JJIA KAXKA0I'0 U3 KJIACCOB HECOPraHNYCCKUX BCHICCTB: KUCIIOT, OCHOB&HHIZ, coneﬁ;

¢ IPUBOJUTH ITPUMCPBI peaKuHﬁ, MOATBCPKAAOIMUX XUMHUYCCKUC CBOMCTBa HCOPTaHUYCCKUX BCIICCTB: OKCUA0B, KUCIIOT, OCHOBaHUM U COJ'IGfI;
® OIpCACIIATH BEIICCTBO-OKUCIIMTEb U BEIICCTBO-BOCCTAHOBUTEIb B OKUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX

* COCTaBJIATh OKUCIIUTEIHbHO-BOCCTAHOBUTENIbHBIN OasaHC (U1 M3YYEHHBIX peaKkiuii) Mo NpeyIoKeHHBIM CXeMaM peakItii;
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¢ IPOBOIUTH na6opaTopHHe OIIBITHI, MOATBCPIKAAOINEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHNYCCKUX BCILICCTB,
® NPOCHO3UPOBANMb XUMUYECKUE ceolicmea eeuiecme Ha OCHoBe Ux cocmasad u CMmpoerUs,

® NPOCHO3UpOBANb cnocobHocme eeujecmea nposeiAmsb OKUucjiumelbHvle Ul 60CCMAHOBUMENbHbLE ceolicmea ¢ y’-lél’l’ZOM cmenenell OKUCAeHUs!
J1eMeHmoe, GXOOELL{MX 8 e2o0 cocmas,

® 8bIAGJIAINTb Cyulecmeoearnue 2eHemuyecKol 3aumocesasu Me:)fcdy eewecmeamu epﬂdy: npocmoe eeuecneo 2 okcuo > 2udp01<cud 96‘0]1(7,‘

® Op2aHu3oesvleams, npoeo@umb YHYEeHU4YeCKue npoexKniovl no UCCTIEO0BAHUIO CEOLUCME eeuiecnie, UMernuux 6As3CHOe NpaKkmuvyecKkoe 3Haverue.

9 kjaacc

Iepuoauyeckuii 3aK0OH M epUOAMYECKAsE cMCTeMa XuMUYeckux 3jieMeHToB . U. MenaesneeBa. CTpoeHue BelecTBa

° KHaCCI/I(l)I/II_[I/IPOBaTB XUMHUYCCKHUEC DJICMCHTBI Ha MCTaJlJIbl, HEMCTAJUIbI, 3JICMCHTBI, OKCUJAbI U TUAPOKCHUIABI KOTOPBIX aMCI)OTepHLI, U UHCPTHLIC
9JICMCHTBI (rasm) AJI1 OCO3HAHUA BaAXXHOCTU YIIOPAJOUYCHHOCTU HAYYHBIX 3HaHPII>i;

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menzaeneena;
* OIIMCBIBATh U XapaKTEPHU30BaTh TAOINYHYIO (HOPMY NEPUOANYECKON CUCTEMbl XUMUYECKHX JIEMEHTOB;

® XapaKTCpPU30BaTh COCTAB aTOMHBIX AACP U PpaCHpCACICHUC YUCIIa JJICKTPOHOB IO 3JICKTPOHHBIM CJIO0AM aTOMOB XMMHNYCCKUX JJICMCHTOB MaJlbIX
IEproaoB nepnozmqemcoﬁ CHUCTCMBI, a TAKXKE KaJIUAd U KaJIbIUs,

® pa3jin4aTb BUJbL XUMHUYECKON CBS3H: HOHHYIO, KOBAJICHTHYIO MOJAPHYIO, KOBAJICHTHYIO HCIIOJIIPHYTIO U METAJINIMYCCKYIO,
° I/1306pa)l(aTB 9JICKTPOHHO-HUOHHBIC (I)OpMYJ'IBI BC€IICCTB, 06pa30BaHHLIX XUMHUYCCKUMH CBA3AIMHA PA3HOT'O BUA,

* BBISBIISATH 3aBUCUMOCTH CBOMCTB BEIIIECTB OT CTPOCHUA UX KPUCTANIMICCKUX peHléTOKZ HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUTMYCCKUX
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® XapaKTCpU30BaTb XUMHUUYCCKUEC BJICMCHTBI MU HX COCAUWHCHHUA Ha OCHOBC IIOJIOKCHHA 3JICMCHTOB B HepHOI[H‘IeCKOﬁ CHCTEME M OCOOCHHOCTCH
CTPOCHUSA UX aTOMOB;,

* OIIMCBIBATh OCHOBHBIE 3Tamnbl OTKpbITHS JI. V1. MenneneeBplM NEPUOANYECKOTO 3aKOHA M INMEPUOJUYECKON CHCTEMbl XMMHMUYECKHUX 3JIEMEHTOB,
KHU3Hb 1 MHOTOOOPA3HYIO HAYYHYIO JESTEIbHOCTh YYEHOTO;

* XapaKTepHU30BaTh HAyYHOE W MHPOBO33PEHYECKOE 3HAUCHHE IMEPUOAUYECKOTO 3aKOHA W TEPUOJUYECKON CHUCTEMbl XUMHUYECKHUX DJIEMEHTOB
. . Menneneena;

¢ OCO3HaBaThb HAYYHBIC OTKPBITHUS KAK PE3YJIbTAT AJIUTCIIbHBIX Ha6J'II-0I[eHPII>i, OIIBITOB, HaquOﬁ IMOJICMHUKH, ITPCOJOJICHUA pr,Z[HOCTeﬁ W COMHCHMH.
® OCO3HAe6am»v 3HAYEHUe meopemudecCKux 3HaHuY 04 npaKmuquKoﬁ oeamelbHoOCmu yejioeeka,
¢ onucsleambvp U3YUYEHHblE 00vexmul Kax cucmembsl, NPUMEHAA 10CUKY CUCMEMHRO20 aHAlU3A,

® NpUMeHAmMb 3HARUA O 3AKOHOMEPHOCNIAX nepuoduuecmﬁ cucmembl XUMUYECKUX DIIEeMEHMO8 Oisi OObsCHEeHUs U npedeu()eyuﬂ ceolicme
KOHKpDEMHbLX seujecme,

* paseusaniov qu)OpMdquHHle KOMneneHmHoOCnlb nocpedcmeom yZﬂyéﬂeHu}l 3HaHUL 00 ucmopuu CmaHo6J1eHUA XUMUYECKOU HAyKu, €€ OCHOBHbBIX
NOHAMUIL, nepuoduqeacoeo 3AKOHA KAK 00H020 U3 ANCHEUUUX 3AKOHO8 npupodbz, a makxoce 0 COBPEMEHHBIX OOCIMUINCEHUSIX HAYKu U mexHuKku.

MHoroo0pa3ne XUMHYECKHX peaKkuuii
* OOBSACHATH CyTh XUMHUYECKUX MTPOLECCOB U UX MPUHLIMIHAIBLHOE OTIINYHE OT (PU3NYECKUX;
* Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUECKUX PEaKLnii;

* YCTaHABIIMBATh MPUHAUIEKHOCTh XUMUYECKOW peaKIMK K ONpeAeIEHHOMY THUIY IO OJHOMY U3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) Mo yucly u
COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB peakluu (peakluy COeIMHEHUS, Pa3lIoKeHUs, 3aMELIeHUs] 1 OOMeHa); 2) 1O BBIJACIEHUIO UM TOIJIOIIEHUIO
TEIUIOTHI (PEaKIUU PK30TEPMUUYECKHE U SHIOTEPMUYECKHE); 3) 10 U3MEHEHHUIO CTENeHEeH OKUCIEHHUS] XMMHUYECKHX 3JIEMEHTOB (PEeaKlUU OKUCIUTEIbHO-
BOCCTAHOBUTEJIBbHBIE); 4) 110 0OpaTUMOCTH Ipoliecca (peakiuu o0paTuMble 1 HEOOpaTUMBbIE);
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¢ Ha3bIBaThb q)aKTOpLI, BJIMAIOIIUC HAa CKOPOCTb XUMHUYCCKUX peaKum”I;
¢ Ha3bIBAaTb (baKTOpBI, BJIMAIOIIME HA CMCHICHUEC XUMHNYECKOI'O PaBHOBECH S,

¢ COCTABJIATL YpaBHCHUA BHGKTPOHHTHHGCKOﬁ Jucconrannm KHUCIIOT, IHCJIO‘IGP'I, coneﬁ; IIOJIHBIE H COKpaH_[éHHI)Ie HWOHHBIC YpaBHCHUSA peaKHI/Iﬁ
O6M€Ha; YpPaBHCHUS OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Ifl;

* IPOTHO3UPOBATh MPOAYKTHl XHUMHUYECKHX peakuuid 1o ¢dopMynaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OIpPEAEsATh MCXOJHBIE BeIIeCTBa IO
dbopMynaM/Ha3BaHUSAM MPOAYKTOB PEAKIIUH;

¢ COCTaBJIATb YPABHCHUS peaKHI/Iﬁ, COOTBCTCTBYIOIIHUX ITOCICAOBATCIBHOCTH («I_ICHO‘IKC») npeBpameHI/Iﬁ HCOPraHNn4CCKUX BCHICCTB PA3JIMYHbIX
KJIaCCOB,

® BBIBJIATH B IMTPOLECCE SKCIICPUMECHTA MPU3HAKH, CBUACTCIILCTBYIOIHUEC O IPOTCKAHNN XUMHYECKOH pCaKkuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIPEIENATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 10 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIIMH, IOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAxX BEILECTB OTJEIbHBIX KATHOHOB M aHUOHOB.

® cocmaesisiimb MOJEKYIAPHbLE U NOJIHbIE UOHHbBLE YPABHEHUS NO COKpClZMéHHblM UOHHbIM YPABHEHUSAM,

* IPUBOOUMb NPUMEPLL PEAKYULL, NOOMBEPIHCOAIOUUX CYUYECHBOBAHUE 83AUMOCEAZU MENHCOY OCHOBHLIMU KIACCAMU HEOP2AHUYECKUX 6eUjeCms,
* NPOCHO3UPOBAMb PE3YIbMANMbL 6030€UCMEUS PA3IUYHBIX PAKMOPOE HA USMEHEHUE CKOPOCMU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb PE3YIbMAMbl G030€UCMEUS PA3IUYHBIX (PAKMOPOE HA CMeujeHUe XUMUYECKO20 PABHOBECUSL.

MHoroo0pa3sue BemecTs

® ONpCACIIATh MPUHAIICKHOCTE HCOPraHMYCCKUX BECIICCTB K OAHOMY M3 U3YUYCHHBIX KJ'IaCCOB/prrIHI METAJIbl 1 HEMECTAJIJIbI, OKCHUIbI, OCHOBAaHMH,
KHCIIOTHBI, COJIHN,
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* COCTaBIIATH (DOPMYITBI BEIIECTB 10 WX HA3BAHUSIM;
* OIIPENEIATh BaJEHTHOCTh U CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;

¢ COCTaBJIATh (bOpMy.]'II)I HCOPraHn4CCKUuX COCI[I/IHeHI/Iﬁ I10 BAJICHTHOCTSAM U CTCIICHAM OKHCJICHHA 3JICMCHTOB, a TAKXKC 3apsaaaM MOHOB, YKa3aHHBIM B
Ta6n1/1ue PaCcTBOPUMOCTHU KUCIIOT, OCHOBaHH U COJ'ICfI;

* 00OBSICHATD 3aKOHOMCPHOCTH H3MCHCHUA (1)I/I3I/I‘ICCKI/IX M XUMHYECKUX CBOMCTB IPOCTBIX BCHICCTB (MeTaHHOB u HeMeTaHHOB) U HUX BBICHIUX
OKCH OB, O6paSOBaHHLIX QJIEMCHTAaMU BTOPOI'0 U TPETHEI'O IICPUOIOB,

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JIJIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl KAKI0T0 U3 KI1AaCCOB HEOPTAHUYECKUX BEILLECTB: KUCIOT, OCHOBAaHUI, COJIEH;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX XUMUYECKHUE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB: OKCUI0B, KUCJIOT, OCHOBAaHUM U COJIEH;
* OIIPEACIIATH BEIIECTBO-OKUCIUTEID U BELIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (U1 U3yUYEHHBIX PEAKIUi) 10 MPeII0KEHHBIM CXeMaM peaKIHii;

* IPOBOJUTH J1JAOOPATOPHBIE OMBITHI, MOATBEPKAAOIINE XMUMHUUECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

* IPOBOJIUTH JIA0OPATOPHBIE ONBITHI 110 MOJYYEHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB: BOAOPOAA, KHCIOPOAA, YIIEKUCIOro ra3a, aMMHAKa;
COCTaBJISITh YPaBHEHHS] COOTBETCTBYIOLINX PEAKIUIL.

® NPOCHO3UpO8Amb XumudeckKue ceolicmaa eeulecnme Ha OCHogse Ux cocmasa u Cmpoerus,

® NPpOcHO3UpPOBANb CnocooHoCmb eeujecmea npoAeisAmb OKUCIUmMelbHvle UlU 60CCMAHOBUMENbHbLE ceolicmea ¢ yqéMOM cmenenell OKUCeHUs.
JleMeHmoe, GXOa}ZWMX 8 e2o cocmas,

® 8bLAGIIAIMb CYyU ecmeoeaHue 2eHeMUYeCcKoll 83aUMOCES3U MeDfC@y seuyecmeamu 6pﬂ0y.’ npocmoe eewyecmeo 2 okcuo > eudeKcud 9C0ﬂb,'

® Xxapakmepuzoeambs ocobvie ceolicmea KOHYEHmMpUpOBaHHbIX cepHoﬁ U a30muou Kucaoni,

14



* IPUBOOUMb NPUMEPLL YPAGHEHUN PeaKyull, 1eHCaujux 8 OCHO8e NPOMBIULIEHHbIX CHOCOD08 NONYVYEHUS AMMUAKA, CEPHOU KUCIOMbl, YY2YHA U
cmanu;

® onucwsledmsos qbus’uuecxue U XumudecKue npoyeccesl, A6Aiomuecsa 4acnbsio Kpyecoeoponia eeuecmse 6 npupode;
® Op2aHuzoevleams, npoeo()umb YHYeHUu4ecKue npoeKniol no UCCNIE00BAHUIO CEOUCME eewecme, UMerouuUx 6Al3CHoe npaKkmuiyecKkoe 3Hadenue.

IInanupyemMble pe3yJibTaThl HA KOHEL H3Y4eHHs Kypca
BbINyCKHUK HAYy4YUTCH:

® XApaKTCPpU30BaATH OCHOBHLIC MCTOABI ITIO3HAHUS: Ha6JIIOI[CHI/I€, HU3MCPCHUC, OKCIICPUMCHT,
® ONHCHIBAaTh CBOWMCTBA TBEPABIX, JKUJIKUX, Ta3000pa3HbIX BELIECTB, BBIACISSA HX CYLICCTBCHHBIC IIPHU3HAKH;
® pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX IOHSATHH «aTOM», «MOJIEKYJa», «XMMHUYECKHH 3JEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEILIECTBOY, «BAJICHTHOCTHY, «XXUMHUYECKasi pEaKIKs», HCIOIb3Ys 3HAKOBYIO CHCTEMY XHUMHHU;
® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-MOJICKYJIIPHON TEOPHUH;
pasiiniaTtb XUMHYCCKUC U (1)I/ISI/I‘~I€CKI/I€ SIBJICHUS,
Ha3bIBaTh XUMHWYCCKUEC DJICMECHTHI,
OIIPEIETATh COCTAB BEIIECTB 1O UX (GopMynam;
OIIpeJIeNIATh BJIGHTHOCTh aTOMA 3JIEMEHTA B COSINHEHMSIX;
OIpEeNIeNIATh TUIl XUMUYECKUX PEaKIIHiA;
Ha3bIBaTh NPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUYECKHX PEeaKLUi;
BBISIBJIATh MIPU3HAKHU, CBUJIETEIBCTBYIOIINE O IPOTEKAHUN XUMUYECKON PeaKkIMy pHU BHIIIOJTHEHUH XUMUYECKOTO OIIbITa;
COCTaBIISATh (POPMYJIBI OMHAPHBIX COEIMHEHUH;
COCTABJISATh YPABHEHUS XUMHUUECKUX PEAKIINI;
co0roAaTh MmpaBuiia 0e30MacHoi paboThI PU MPOBEAECHNUN OTBITOB;
0JIb30BaThCs 1a00PaTOPHBIM 000PYOBAHUEM U MOCYAOM;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChI BEILIECTB;
BBIUUCIIATH MaCCOBYIO JIOJTFO XUMHUYECKOTO DJIEMEHTA 110 (POPMYIIe COCIMHEHUS;
BBIUUCIIATH KOJMYECTBO, 00bEM HIIM MAacCy BEIIECTBA 110 KOJIMYECTBY, 00BEMY, MAaCCE PEareHTOB MJIH MPOYKTOB PEAKIIHH;
XapaKTepu30BaTh (HU3NYECKHE U XUMHUECKUE CBOMCTBA POCTHIX BEIIECTB: KUCIOPO/Ia H BOJIOPO/IA;
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0JIy4aTh, COOMPATh KUCIOPO.I U BOJIOPOJ;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOI, BOAOPO/;

pacKpbIBaTh CMBICI 3aKOHA ABOrajipo;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakinmny», «MOJSPHBIA 00BEMY;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/JIbI;

PacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;

BBIYUCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCIMHEHHNS H3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

XapaKTepu30BaTh (HU3NYECKHE U XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKHUX BEIIECTB: OKCHIOB, KCIOT, OCHOBAaHUH, COJIEH;
ONPEIEATh NPUHAMICKHOCTh BELIECTB K OIIPENEICHHOMY KJIACCY COCAMHEHUN;

COCTaBJIATH (OPMYIIBI HEOPTaHUYECKUX COCTUHEHHUIN U3yYEHHBIX KJIACCOB;

MIPOBOJIUTH ONBITHI, NOATBEPKAAIOLINE XUMUYECKHE CBOMCTBA N3yUYEHHBIX KIACCOB HEOPTAHMUYECKHUX BEILIECTB;

pacro3HaBaTh OINBITHBIM IIyTEM PACTBOPHI KUCIIOT U IIEJI0YEH 110 U3BMEHEHUIO OKPAaCKU MHIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBA3b MEXAY KJIAaCCAMHU HEOPTAHUYECKUX COECUHEHUN;

packpsiBaTh cMbIci [leproanueckoro 3akona /.M. Mennaeneesa;

OOBSICHATh (PU3MUECKUI CMBICII aTOMHOTO (IOPSAKOBOT0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBl M MEpUo/ia B NEPUOIUIECKOI

cucteme J[.11. Menneneena;

O0OBICHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHUA aTOMOB, CBOICTB DJIEMEHTOB B npeaciiax MajiblX MCPUOA0B U I'NIAaBHBIX MOATPYIIII;
XapaKTCPU30BaTh XUMHUUYCCKUC SJICMCHTDBI (OT BOAOpPOda O KaJ'IBI_II/IH) Ha OCHOBC HUX IIOJIOKCHUS B nepnozu/lqecxoﬁ CUCTEMC I[I/I MeHpeneeBa u

0CcOOEHHOCTEH CTPOEHHS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB NepBbIX 20 31eMeHTOB nepuoanueckoit cucreMsl [[.1. Menaeneesa;

PacKpbIBaTh CMBICI MOHATUN: «(XUMUYECKAs! CBS3bY», «3JIEKTPOOTPHULIATEILHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIIINYECKON PEILETKH;

OTIpeICIIATh BUJ XUMUYECKOW CBSA3H B HEOPTaHUYECKUX COCTUHEHUSX;

n300pakaTh CXeMbI CTPOCHHSI MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BUIaMU XUMHUECKUX CBS3EH;

pacKpbIBaTh CMBICI TOHATUN «HMOH», «KATHOH», «aHUOH», <QJIEKTPOJIMTB), «HEIIEKTPOIUTBD», <«AIEKTPOJIMTHYECKAS TUCCOLMALIUY,

«OKHCIIUTECIIb», KCTCIICHb OKUCJIICHUA» «BOCCTAHOBUTCIIL», KOKHCIICHHUEC), KBOCCTAHOBJICHHUC)),

OIPEACIIATh CTCIICHL OKUCJIICHUA aTOMa 3JICMCHTA B COCJMHCHUH
PaCKpBIBATE CMBICTT TCOPHUUN BHGKTpOHHTquCKOﬁ JUCCOoManuu,
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® COCTaBJIATh YPABHEHUS JIEKTPOJUTHUECKON AUCCOLMALIMM KUCIIOT, IeJI0Ye, CoIel;
® OO0BSCHATH CYIIHOCTb IPOLIECCa INEKTPOIUTUUECKON AUCCOLUAIMU U peaKIii HOHHOro 0OMeHa;
® COCTAaBJIATH IOJIHBIE U COKPAILLCHHbIE HOHHbIE YPABHEHMsI pEaKII1 0OMeHa;
® OIIpeJeIIATh BO3MOXKHOCTD IPOTEKaHUs PEaKLIUii HOHHOI'O OOMEHa;
IIPOBOJIUTH PEAKIMH, TIOATBEPIKIAIOIINE KAUeCTBEHHBIN COCTAaB PA3IMYHbIX BEILECTB;
OIIPEAEIATh OKUCIIUTEND U BOCCTAHOBUTEID;
COCTaBJISATh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;
Ha3bIBaTh (PAaKTOPHI, BIUSAIOUINE HA CKOPOCTh XUMUYECKON peaKIui;
KJIaCCU(UIMPOBATh XUMUYECKUE PEAKLIUU 10 PA3IMUHBIM IIPU3HAKAM;
XapaKTepU30BaTh B3aMOCBSI3b MEX/1Yy COCTaBOM, CTPOCHUEM U CBOWCTBAMHU HEMETAILJIOB;
MIPOBOJIUTH OTBITHI IO TIOIYYEHHUIO, COOMPAHUIO U H3YYCHUIO XMMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YTICKUCIOTO ra3a, aMMHaKa;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YITIEKUCIIBIM a3 U aMMHAK;
XapaKTepu30BaTh B3aUMOCBSI3b MEX/1Yy COCTaBOM, CTPOCHUEM M CBOIICTBaMU METAJLIOB;
e Ha3bIBaTh OPraHUYECKUE BEIECTBa MO UX (GopMyiie: METaH, 3TaH, ITUICH, METaHOJI, ITAHOJI, TJIMLEPHH, YKCYCHasl KUCIIOTa, aMUHOYKCYCHas
KHCJI0Ta, CTEApHMHOBAs KUCIIOTA, OJIEMHOBAsI KUCIIO0TA, TIII0K03a;
® OIICHUBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKaroIlel cpeibl Ha OpraHu3M YeJIOBEKa;
® TPaMOTHO OOpAaIAThCs C BEIIECTBAMU B IIOBCEHEBHOM JKHU3HU
® OMNpeesiaTh BO3MOKHOCTh IPOTEKAHUS PEAKIIl HEKOTOPHIX MPEACTaBUTENEH OPraHNYeCKUX BEIIECTB C KUCIOPOIOM, BOJOPOIOM, METAJUIaMU,
OCHOBAHHUSIMH, TAJIOTEHAMH.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

® gbldsuUcamMb U npoeepAnitb ISKCNEpUMEHmMAaibHo cunome3vl O XUMUYEeCKUX cBoUCmMBax eeulecnie Ha OCHoee Uux cocmaea U CmpoOeHus, ux
cnocobrocmu 6Cmynantb 6 XumuvyecKkue peakyuu, o xapakmepe u npodykmax PA3NTUYHbIX XUMUYECKUX peam;ub?;

® Xapaxkmepuzoeanmbv eeujecmed no cocmaesy, Cmpoeruro u 0601/76'7’}’1661]14, ycmaraenueanio npuquHHo-CﬂedcmeeHHble C6A3U Meofcdy OAHHBIMU
xapakmepucmuxamu eeujecmeda,

® cocmaeiAnb MOJEK)IAPHble U NOJIHble UOHHbLE YPABHEHUS N0 COKPAULeHHbIM UOHHbIM YPABHEHUAM,

® 1POCHO3UpOBAMb CNnocobHOCmb eeujecmea npoAeisimb OKUCIUMENbHbLE UTU 60CCNMIAHOBUME/IbHbLE ceolicmea ¢ yuemom cmenerell OKUC/IeHUs.
JleMeHmoe, exodﬂw;ux 6 e2o cocmas,

® cocmaenAanmbsv YpaeHEeHUA peam;m?, coomeemcmeyrmux nocne008amenbHoCmu npeepau;eHuﬁ HeopecaHu4eCKux eeecme pasiudnblx Kilaccoe,

® gbldsU2AMb U npoeepAntb IKCNEePUMEeHmMAalbHO cunomesvl 0 pes3ylbnmanax 6030elicmeus Pa3luUvdHblX qbakmopoe HA U3MEHeHUe CKopocmu
XUMUYECKOU peaxkyuu,
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® UCNnoONbL306aMb NPUOOPEemeHHble 3HAHUS 018 IKOJI02UUECKU SPAMOMHO20 N0BeOeHUs 8 OKpYcalouell cpeoe;

® uCcnonvb306amsb NpuUoOpemeHHble Kiuesble KOMNEmeHYuu npu GblNOJIHEHUU HPOeKmos8 U Y4eOHO-UCCIe008ameNbCKUX 3a0ad No U3YYeHUro
ceoticma, cnocob08 NoIYUeHUs: U pacnO3HABAHUS BeUeCms;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax,

® Kpumuuecku OMHOCUMbCA K NCeBOOHAYYHOU UHpOpMayuU, He00OPOCOBECMHOU peKiame 8 CPeOCMBax MAcco8oll UHpopmayuu,

® 0co3HA8AMb 3HAYEHUE MeOPeMUYECKUX 3HAHUL N0 XUMUYU OISl NPAKMUYECKOU 0esamenlbHOCMU Yel08eKd,

® co30asamv MoOeiu U cxemvl ONsl peutleHusi Y4eOHbIX U NO3HABAMENbHLIX 3a0ay, NOHUMAMb HeoOX0OUMOCMb COON0OeHUs. NPeOnUuUcCaHull,
npeonazaemvlx 8 UHCIMPYKYUAX N0 UCHONIb30BAHUIO JIeKAPCME, cpedcme DblmMosol Xumuu u op.

2. OcHOBHOE coiepKaHue npeaMeTa « XUuMUD»
8-9 ki1acenl
Pa3zoen 1. Ocnoenvie nonamus xumuu (Yypo6eHsb amoMHO-MONEKYIAPHBIX NPEOCHAB/1eHUIL)

[Ipenmer xumun. MeToabl TO3HAHUS B XUMHH: HAOIIOJEHUE, HKCIEPUMEHT, u3MepeHue. VCTOUHMKM XMMHYECKON WHGOpMaluu: XUMHYECKas
nuteparypa, aTepHer.

Uucteie BemecTBa U cMecu. OuncTka BemiecTB. [IpocThie U ClI0KHBIE BelecTBa. MeTauibl 1 HEMEeTaUlbl. XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa.
3HaKM XUMHUYECKHX DJIEMEHTOB. Xumuueckas Qopmyna. BaneHtHocTh xummueckux dsieMeHToB. CoctaBieHue (opMmysl OMHAPHBIX COEAUHEHUH 110
BaJICHTHOCTH aTOMOB XHUMHYECKUX 3JIEMEHTOB U OIPEAETICHNE BATEHTHOCTH aTOMOB XMMHUYECKUX AJIEMEHTOB 10 (popMynaM OMHAPHBIX COEAUHEHHH.

OtHocuTenbHast aToMHas Macca. OTHOCUTEIbHAsL MOJIEKYJIsIpHasi Macca. MaccoBasi 10Ji1 XMMUYECKOTO 3JIEMEHTA B CIOXKHOM BeniecTBe. KonnuecTBo
BeuiecTBa. Moib. MonsipHast Macca M MOJISIPHBIN 00beM.

Om3uyeckue SBICHUS W XUMHYECKHE peakiwu. [Ipr3Hakd W yClIOBHUS TPOTEKAHUS XUMHUYECKHX peaklui. 3aKOH COXPAHEHHs MacChl BEIIECTB TPHU
XUMUAYECKUX PEAKIHAX. XUMHUeckre ypaBHeHUs. KodpHUIMEHTHI B ypaBHEHHUSIX XUMHUECKUX PEAKIMI KaK OTHOIIICHHS KOJIMYECTB BEIIECTB, BCTYMAIONINX U

O6p33y10H_II/IXCSI B pC3YyJIbTaTC XHUMHYECKOH pCakumn. HpOCTCfIH.IPIC PacyCThl IO YPAaBHCHUAM XUMUUYCCKUX peaK].lHﬁ.
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OcHOBHBIE KJ1acChl HEOpraHuyeckux coennHeHnnii. HomeHnknarypa Heoprannueckux BeiectB. Kucinopoa. Bozayx. 'openue. Oxcnpl. OKCHIIbI METAILIOB U
HemeTawioB. Bomopon. Boga. Ounctka Bombl. Asparuist BoAbl. B3auMozeicTBrue BOJBI ¢ OKCHIaMU METAJUIOB U HeMeTanioB. Kuciotel, kiaccudukamus u
CBOWCTBA: B3aMMOJICIICTBHE C MeTallJlaMH, OKCHAaMu MeTaioB. OcHOBaHMs, KilaccU(UKalMs W CBOMCTBA: B3aUMOJCHCTBME C OKCHJAMHU HEMETAILIOB,
kucnotaMu. AMgotepHocTb. KuciotHo-ocHoBHbIe HHANMKATOPBL. Conu. Cpennue cosu. B3anmMoneiicTBue coneil ¢ Metauiamu, KUCIoTamy, mmenodamu. Casi3b
MEX]ly OCHOBHBIMM KJIACCAMU HEOPIaHUYECKUX COCIUHECHUMN.

[lepBoHayasbHbIE IPEACTABIEHUS O ECTECTBEHHBIX CEMENCTBaX (Tpylax) XMMHUUECKUX 3JIEMEHTOB: LEJIOUHBIE METAJLIbI, TaJIOTE€HBI.

Paszoen 2. Ilepuoouueckuii 3axkon u nepuoduueckan cucmema xumuueckux snemenmos /[.U.Menoeneesa. Cmpoenue geujecmea.

Ileprnonnueckuii 3akoH. VIcTOprst OTKPBITHS IEPUOJIUYECKOTO 3aKOHA. 3HAYEHHUE IEPUOAMYECKOI0 3aKOHA JJISl Pa3BUTHS HAYKH.

[lepmoandeckast cucTteMa Kak €CTECTBEHHOHAy4YHas KIIACCU(HKAIMA XMUMHYECKUX 3J1eMEeHTOB. Tabnmunas ¢opma mpencTaBiIeHUs KIACCH(PUKAINH
XUMHUYECKHX 371eMeHTOB. CTpykTypa Tabmuubl «llepuoauueckas cucrema xumuueckux sieMeHtoB JI. M. MenneneeBa». @u3n4ecKuil CMbICI MOPSAKOBOIO
(aToMHOr0) HOMEpa, HOMepa MeproJia U HoMepa IpyMIibl (A1 3JEMEHTOB A-TpyIn).

Crtpoenue atoma: sIpo U NIEeKTpoHHast 00ojouka. CocTaB aTOMHBIX sJiep: MPOTOHBI U HEUTPOHBI. M30TONBI. 3apsii aTOMHOrO s/pa, MacCOBOE YUCIIO
Y OTHOCHUTEJIbHASI aTOMHAasi Macca. DJIEKTPOHHAs 000JI0UKa aToMa. DJIEKTPOHHbIE CJIOM aTOMOB JIEMEHTOB MaJIbIX IIEPHUO/IOB.

XuMHUecKasi CBs3b. ODJEKTPOOTPHULIATEILHOCTh aToMoB. KoBajeHTHas HemojsipHas W MoOJsipHas cBsi3b. VoHHas cBs3b. BaneHTHOCTh, cTeneHb
OKHCJICHUS, 3apsi/l HOHA.

Pa3zoen 3. Muozoobpaszue xumuueckux peaxyuil.

Knaccupukanusa XUMHUECKHX pEaKLIMi: peaklUud COETUHEHUs, pa3IoKEHUs, 3aMelIeHHs, OOMEHa, 53K30TepPMUYECKHE, HHJIOTEPMHUUYECKHUE,
OKHCJIMTEIbHO-BOCCTAaHOBUTEIBHBIE, HEOOpaTUMBbIE, 0OpaTUMBIE.

CKOpOCTh XUMHUYECKUX peakiil. DakTOPBI, BAUSAIOIIME HA CKOPOCTh XUMUYECKUX PEAKIUN.

PactBopbl. DniekTponuTHUecKasi Juccounanus. JIEKTPOIUTH U HEIEKTPoauThl. Katnons! 1 aHnoHsbl. J(Mcconuanust cosield, KUCIOT U OCHOBaHUM B

BOJHBIX paCcTBOpax. Peakiiun noHHOTO oOMeHa B pacTBOpax 3JICKTPOJIUTOB.
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Pa3zoen 4. Muozooopaszue eeuiecme.

EcrecTBeHHBIE ceMeiicTBa XMMUYECKHUX DJIEMEHTOB METAIOB M HeMeTauioB. OOIIas XapaKTEepUCTUKAa HEMETAUIOB Ha OCHOBE UX TOJIOKEHUS B
MEePUONYECKON cHucTeMe. 3aKOHOMEPHOCTH HU3MEHEHUs (U3UYECKUX M XMMHUYECKUX CBOWCTB HEMETaUIOB — IMPOCTBIX BEIIECTB, MX BOIOPOIHBIX
COEIMHEHMM, BBICIIMX OKCHJIOB M KMCIOPOACOAEPKALIMUX KUCIOT Ha IPUMEPE 3JIEMEHTOB BTOPOT'0 U TPETHETO MEPUOIOB.

OOmiast XapaKTepUCTHKA METAIIJIOB HA OCHOBE UX IMOJIOKEHHS B MEPHUOAMYECKON CHCTEME. 3aKOHOMEPHOCTH M3MEHEHUS! (PU3MUYECKMX U XUMHUECKUX
CBOMCTB METAJJIOB — IPOCTHIX BELIECTB, UX OKCUJOB U T'HJIPOKCUJIOB HA MPUMEPE 3IEMEHTOB BTOPOTO U TPETHEr0 MEepruo10B. AM(POTEpHBIE COEAMHEHUS
amomuHus. O0mIas XapaKTepUCTHKA jKeJie3a, €r0 OKCUIOB U THAPOKCHUIOB.

Pazoen 5. Ixcnepumenmanvuas xumusa (Ha uzyuenue smo2o pazoena ne 8vbloeisiemcsi KOHKpemnoe 6pemsi, NOCKOJIbKY XUMUYECKUL IKCNEPUMEHM
a615emcs.  00:3amenbHOlU COCMABHOU 4acmblo KaxXc0020 U3 paz0enos NpuUMepHol npozpammvl, Pasdenenue nabopamopHoco 3Kcnepumenma Ha
npakmuyecKue 3aHAmMus U 1a60pamopHvle ONblmbsl U YIMOUHEHUE UX COOePHCAHUSA NPOBOOAMCI ABMOPAMU PAOOYUX NPOSPAMM NO XUMUU OIS OCHOBHOU
wKonwl. Bapuanm KoHkpemusayuu Xumuuecko2o 3KCHepUMeHma U pacnpeoeieHus e2o no y4eOHvlM memMam NpuseoeH 8 NPUMEPHOM MeMamuiecKkom
NJIAHUPOBAHUU.)

JemoHcTpanuoHHbIH 3KkcnepumenT. 1. Ilpumepsr pusnueckux sBienuil. 2. Ilpumepsl XUMUYECKHUX PEaKLUN C SPKO BBIPAKEHHBIMU H3y4aeMbIMU
npu3Hakamu. 3. Peakium coequHeHUs, pa3oKeHUs, 3aMelieHus, oomMeHa. 4. Peakiuu, WITIOCTPpUPYIONIUE CBOMCTBA M B3aMMOCBSI3M OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COeAUHEHUH. 5. ONBITHI, WUIIOCTPUPYIOIME 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB IIEJIOYHBIX METAUIOB M TajoreHoB. 6. OmbITH,
WUTIOCTPUPYIOIUE 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB THMIPOKCHUIOB M KHCIOPOACOAEPKALIMX KHUCIOT 3JEMEHTOB OJHOro mnepuona. 7. IIpumepst
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIX peaklnii.8. DaKkTophl, BIMSIONIME HA CKOPOCTh XMMHUYECKHUX PEaKIIHM.
9.1lpumepsl 3HI0- 1 SK30TepMuUYecKuX peakiuil. 10. CpaBHEHHE 3TIEKTPONPOBOTHOCTHA PACTBOPOB JIEKTPOJIUTOB U HEIJEKTPOIUTOB. 11. Peakuun noHHOTO
obmeHa. 12. OnbITh, WUTIOCTPUPYIOMNE (PU3NIECKUE U XUMUYECKUE CBOMCTBA U3yUaeMbIX BEIIECTB.

JlaGopaTopHuslii 3xcniepumenT. 1. Ilpumepsr ¢usnueckux siBnenuid. 2. I[Ipumepsl xumuueckux peakuuid. 3. Pasnenenue cmeceil. 4. IlpusHaku u

YCJIOBUSA TCUCHUS XUMHUYCCKUX peaKuHﬁ. 5. Tumpl XUMHYECKUX peaKI.lPIfI. 6. CBolicTBa 1 B3aMOCBSI3H OCHOBHEIX KJIaCCOB HCOPTraHNYCCKUX CO€OUHEHMH. 7.
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@dakTophl, BIUSIONIME HA CKOPOCTh XUMHUYECKUX peakiuid. 8. CBoiicTBa CoJiel, KUCIOT U OCHOBAHHMM KakK 3JEKTPOIUTOB. 9. ONBITHI, WILTIOCTPUPYIOLIUE
(bu3nYecKre 1 XUMHYECKUE CBOMCTBA N3ydaeMbIX BemecTB. 10. OMBITH MO MOIYYEHUIO U3YYCHHBIX BEIECTB.

PacuerHble 3ajauu. |.BbramcieHne OTHOCUTEIBHOW MOJCKYJISIPHOH W MOJIIPHOM MacChl BEIIECTBA IO €ro XMMHYecKor ¢opmyne. 2. Pacyer
MacCOBOM JI0JM XHMMHMYECKOTO 3JEMEHTa B COEIMHEHMHM. 3. Pacuer MaccoBOM J0JM pacTBOPEHHOIO BewlecTBa B pacTtBope. 4. BeluucneHus mno
XUMUYECKUM YpPAaBHEHHSIM MAacChl HJIM KOJIMYECTBA BEIIECTBA OJHOIO W3 YYACTBYIOIIMX WJIU MOJYYAIOIIUXCS B PEAKIMH COCAMHEHHUH 0 W3BECTHO M
Macce WM KOJIMYECTBY BELIECTBA IPYroro COeNHEHNUS.

IIpumepHbie 00bEKTHI IKCKYpPcHil. My3en MHUHEpPAOTMYECKHE, KPaeBEAUECKUE, XYAO0KECTBEHHbIE, MEMOPUATIbHBIE MY3€H BbBIIAIOIIUXCSA YYEHBIX-
XMUMHUKOB. XUMHUECKHE JTabopaTopu 00pa30oBaTEIbHBIX YUPEKICHUN CPEIHEro M BhICHIErO MPOodecCHOHAILHOTO oOpa3oBaHus (y4eOHbIE M Hay4yHBIE),
Hay4HO-UCCJIEIOBATEILCKUX Opranu3amuii. BomoouncTabie coopykeHus. DKCKYPCUH B IPUPOY.

IIpuMepHbIe HANPaBJIeHUsI MPOEKTHOIH JeATeILHOCTH o0y4dawmuxcs. 1. Pabota ¢ MCTOYHUKAMH XMMHYECKOH HMH(POPMAIUN — HCTOPHUYCCKUC
0030pbI CTAaHOBJICHUS U PA3BUTUS W3YUYEHHBIX MOHATUH, TEOpHUil, 3aKOHOB; KU3Hb M JEITEIHLHOCTh BBIJAIOIIMXCS YUYEHBIX-XUMUKOB. 2. AHATUTHYECKUE
0030pbI HH(POPMAIHH TIO PEIICHUIO OMPEIEIeHHBIX HAYYHBIX, TEXHOJOTMYECKHX, MPAaKTHUeCKuX mpodseM. 3. OBnajieHe OCHOBaMU XHMHUYECKOTO aHaIn3a.

4. OBnaieHre OCHOBaMHU HEOPTaHUYECKOTO0 CUHTE3a.

OCHOBHOE COJEPKAHHUE
8 knacc
BBenenue
HpenMeT XUMHUHU. MeTOHLI IIO3HAHUS B XUMHUMH: Ha6J'II021€HI/Ie, BKCHepI/IMeHT, MOJIeJ'II/IpOBaHI/Ie. HCTO‘-IHI/IKI/I XI/IMI/I‘—I@CKOﬁ I/IH(l)OpMaHI/II/I, ce HOqueHHe,
AHAJIM3 U MPCACTABJICHUC €TO PC3YJIbTATOB. IlonsaTHE O XUMUUECKOM DIIEMEHTE U (bOpMaX €ro CymcCTBOBaHUA: CBO60,[[HLIX aToMax, MpPOCThIX U CIIOKHBIX

BCIICCTBAX. HpeBpaH_[eHI/IH BCIICCTB. OTrnnurue XUMHYCCKHX pCaKLII/Iﬁ oT (I)I/I3I/I‘{eCKI/IX saBieHui. Ponb XUMHHU B KU3HH 4YEJIOBEKa. XCMO(bI/IJ'II/ISI n
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xemodobus. KpaTkue cBepeHus: U3 HCTOPUH BOZHUKHOBEHUS M Pa3BUTHS XMMHUU. POIb OT€UECTBEHHBIX YYCHBIX B CTAHOBJIEHUM XMMHYECKOW HAayKH —
paboter M. B. JlomonocoBa, A.M. byrneposa, J[. 1. MenneneeBa. XuMudueckass CAHMBOJIUKA. 3HAKH XUMHUYECKHUX JJIEMCHTOB M MPOUCXOKICHHE HX
Ha3BaHuil. Xumuueckue Qopmyinsl. Munexcel n ko3gduurentsl. OTHOCHTENBHBIE aTOMHAsi U MOJIEKyJsipHas Macchl. [IpoBeneHne pacueToB MaccoBOM
J0JIM XMMHYECKOI'0 3JIEMEHTa B BEIIECTBE Ha OCHOBE ero Gopmyisl. [lepuoanyeckas cuctema xumuyeckux snemeHToB . 1. Menneneesa, ee cTpykTypa:
MaJible ¥ OOJIbIIME MEPHOABI, TPYNIbl U moArpynmsl. [lepuonnyeckas cuctemMa Kak CIpaBOYHOE MOCOOHME Uil TOJTYYEHUS CBEACHHA O XUMHYECKUX
AJIEMEHTAaX.
Jemoncrpauuu. 1. Mozaenu (mapoctepxueBble u CTioapra—bpurieda) pa3TuuHbIX NPOCTHIX U CIOKHBIX BEILECTB.

2. Komnexkuus cTEeKISHHONW XUMUYecKor nocyasl. 3. Komlekuus mMarepualloB U U3€IUi U3 HUX HAa OCHOBE alllOMUHUIA. 4. B3anMmopeilictBue Mmpamopa ¢
KHUCJIOTOW M IOMYTHEHUE W3BECTKOBOW BOJIBI.

JlabopaTopubie onbiThbl. 1. CpaBHEHUE CBOMCTB TBEpPIbIX KPUCTAUIMYECKMX BELIECTB M pacTBOpoB. 2. CpaBHEHHE CKOPOCTH HCHApEHUs BObI,
OJICKOJIOHA Y 3THJIOBOI'O CIIMPTa ¢ GUIBTPOBAILHON Oymaru.

Tema 1. ATOMBI XUMHYECKHX 2JICMECHTOB
AToMBbI Kak ¢opMa CYIIECTBOBAHUSA XUMHUUYECKUX AJI€MEHTOB. OCHOBHBIE CBEICHUS O CTPOEHUHU aTOMOB. Jl0Ka3aTeabCcTBa CI0KHOCTU CTPOEHHSI aTOMOB.
OmnsiTel Pesepdopaa. [lnanerapuas Moiens CTpOSHHsSI aToMa.
CocTaB aTOMHBIX S7€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTEIbHAS aTOMHAs Macca. B3auMOCBA3b MOHATHI «IIPOTOH», «HEUTPOH», «OTHOCUTENIbHAs aTOMHAas
Maccay.
W3meHeHue yncna NpOTOHOB B siIpe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX IEMEHTOB.
W3meHeHne ymnciia HEUTPOHOB B Ape aToma — oOpazoBaHue M30TONOB. COBpEMEHHOE ONpeieNieHrne MOHIATHS «XUMHUECKUil aneMeHT». M30Tombl Kak
Pa3HOBUAHOCTH aTOMOB OJHOT'O XMMHUYECKOT'0 3JIEMEHTA.

BHCKTpOHBI. CTpOeHI/Ie OJICKTPOHHBIX ypOBHCfI ATOMOB XUMHWYCCKUX IJICMCHTOB MAJIbIX IICPHUOOOB. Ilonsatue o 3aBCPUHICHHOM 3JICKTPOHHOM YPOBHC.
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[Mepuoauueckast cucrema xumuueckux 3nemMeHToB JI. M. MenpaeneeBa U CTpoeHHE aTOMOB — (DM3MYECKHI CMBICT TIOPSAKOBOTO HOMEpPA JJIEMEHTA,
HOMEpa IPyIIIbl, HOMEPa MepUoaa.

W3menenue uucna 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO 3JIEMEHTa — 00pa30BaHUE MOJIOKHUTEIbHBIX U OTPHUIIATEIbHBIX
noHoB. MoHbl, 00pa3oBaHHbIE aTOMaMU METaNIOB MU HeMeTayIoB. [IpUuyuHbl M3MEHEHUS] METaNIMYeCKUX U HEMETa/NIMYeCKUX CBOMCTB B MEPUOAAX U
rpymnmnax. O6pa3oBanue OuHapHbIX coenuHeHuid. [TonsTre 00 HOHHOI cBsi3U. CXeMbl 00pa30BaHHU MOHHOM CBSI3H.

B3aumopeiicTBiue aTOMOB 3JIEMEHTOB-HEMETAINIOB MEXKY co00i — oOpa3oBaHME ABYXaTOMHBIX MOJIEKYJ HPOCThIX BellecTB. KoBajgeHTHast HenospHast
XUMHYECKas CBsA3b. ODIIEKTPOHHBIE M CTPYKTypHble (opmyibl. B3aumojeiicTBie aTOMOB HEMETAIJIOB MEXAY co00M — oOpa3oBaHHe OMHAPHBIX
COCIMHEHUI HEMETaJUIOB. DIEKTPOOTpULIaTeIbHOCTh. KoBasieHTHasi mossipHasi cBsi3b. [loHSATHE O BaJeHTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBBIBATH
KOBAJICHTHBIE XUMHUYeCKHe cBs3u. CocTaBieHne GopMys OMHAPHBIX COCAMHEHHUH 10 BaJCHTHOCTH. HaxokeHne BaJeHTHOCTH 1O (Gopmylie OMHApPHOTO
COCIMHEHUS.

B3aumoseiicTBue aTOMOB METAJIOB MEX1y cO00M — 00pa3oBaHUE METAUIMYECKUX KpUCTAIOB. [IoHATHE O METATMUECKOH CBSI3U.

JemoncTpanuu. Mojienu aToMOB XUMHYECKUX 31eMeHTOB. [leproanueckas cuctema xumudeckux 3nementos J1. M. Menneneesa (pazinuuHbie GOpMBI).
JlabopaTopHble onbIThl. 3. MoaenupoBaHue NpUHIUNA ACHCTBUSI CKaHUPYIOLIEro MUKpockoma. 4. M3roroieHue mozenedl MoyieKydl OMHApHBIX
coeauHeHui. 5. M3rotoBiieHnE MOJEIH, WLTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocTbie BemecTBa

ITonoxxeHne MeTauIoB U HEMETAIUIOB B IIeproanyeckoi cucteMe XMMHUYECKUX 3JIEMEHTOB

. U.MenpeneeBa. Baxxueme npocTeie BEMIECTBA — METAIUIBI (KeJIe30, aTFOMUHUH, KaJIbIIUK, MarHUM, HaTpUH, kKanuit). O0mue Guznyeckre cCBOMCTBa
MeTaisioB. Baxknelime npocTele BellecTBa-HEMeTalllbl, 00pa30BaHHbIE aTOMaMK KUCJIOPOJa, BOJOpPOa, a30Ta, cephl, ¢hocdopa, yriepoaa. Moiaexkybl

IMPOCTBIX BEIICCTB-HEMETAIJIOB — BOAOPOJa, KHUCIOpOAa,
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a3ota, rajoreHoB. OTHOCHTENbHAS MOJIEKYIIsipHas Macca. CnocoOHOCTh aTOMOB XMMUYECKHUX AJIEMEHTOB K O0Opa30BaHMIO HECKOJBKUX MPOCTHIX BEIIECTB
— atoTrpornus. AJUIOTpONHbIE MoAU(pUKAUK KUciIopona, (ocdopa, onoBa. MeTayuiMyeckKue M HEMETATMYECKHUE CBOWCTBA IPOCTBHIX BEILECTB.
OTHOCHUTENBHOCTh 3TOTO MOHATHUS.

Uucno Asorampo. KommdectBo BemiectBa. Moub. MomsipHas mMacca. MomsipHblii 00beM Ta3000pa3HbIX BemiecTB. KpaTHple €IMHHIIBI U3MEPEHUS
KOJIMYECTBA BEHIECTBA — MUJUIMMOJIb U KWUJIOMOJIb, MUJUIMMOJISIPHAS U KUJIOMOJISIPHAST MAcChl BEIIECTBA, MUJUIMMOJISIPHBIA U KHUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIICCTB.

Pacuyetsl ¢ ncnonb30BaHUEM MOHITHH «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJISPHBIA 00BEM ra30By, «4UCI0 ABOTAIPO».

Jemouncrpanuun. [lonydenue ozona. O6pasibl 6e10ro U ceporo 010Ba, 6emoro u Kkpacuoro ¢ocdopa. Hekotopsie MeTalIbl U HEMETAILIBI ¢ KOJMYECTBOM
BeuiecTBa 1 Moib. MossipHbIi 00beM ra3000pa3HbIX BELECTB.

JlabopaTopHble onbIThI. 6. O3HAKOMJICHUE C KOJJIEKIIMEH MeTaIIOB. 7. O3HAKOMIJICHUE C KOJIJIEKIIMEH HEMETAILJIOB.

Tema 3. CoenuHeHHSI XHMHY€ECKHX JIEMEHTOB

Crenenp oxucinenus. CpaBHEHUE CTENEHHU OKUCICHHUS M BalleHTHOCTH. OmpeseneHre CTENeHH OKHUCICHHUS JJIEMEHTOB B OMHAPHBIX COCIUHEHHSIX.
Cocranenue Gopmys OMHAPHBIX COCTMHEHUM, 00N CITOCO0 X HA3BaHUM.

buHapHBIe COSMHEHHS METAUIOB M HEMETAJIOB: OKCHJIBI, XJIOPHJIBI, Cyabhuasl U np. CocraBienue ux GopMyi. bBuHapHbIE COSTMHEHUS HEMETAIIIOB:
OKCHJIBI, JIETYy4He BOJOPOJIHBIC COCIUHEHHUS, WX COCTaB M Ha3BaHWs. [IpencTaBuUTeNnn OKCHAOB: BOJA, YIIIEKHCIBIM Tra3, HEralieHas W3BECTb.
[IpencraBuTenu JeTY4NX BOJAOPOIHBIX COSAMHEHUI: XJIOPOBOJAOPO U aMMHUAK.

OcHoBaHHS, UX COCTaB U Ha3BaHUs. PacTBOPUMOCTh OCHOBaHMI B Boje. [IpecTaBuTeNy MeIovel: THIPOKCH Il HATPHUs, KaJlus U Kanbius. [TonaTtue 06
WHMKATOpaX U KAYECTBCHHBIX PEAKITUSAX.

Kucnotsl, ux cocraB u Ha3zBanus. Kimaccupukanust kucnot. [IpeacraButeny KHCIOT: CepHAasi, COJITHAsA, a30THasA. [[oHATHE 0 MIKae KUCIOTHOCTH (ITKaia

pH). MI3mMeHeHue okpacku HHAUKATOPOB.
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Conu Kak IpOM3BOIHBIC KUCIOT U OCHOBaHUH, MX COCTAaB U Ha3zBaHUs. PacTBopuMocCTh coueil B Boge. [IpencraBurenu comeii: Xiopua HaTpusi, KapOoHAT U
docdar KabIus.

AMop(HBIE 1 KpUCTAIITNYECKHIE BEIIECTBA.

MexMoIeKyIsspHbIe B3aUMOIEUCTBHS. THUIIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT TUIIOB KPUCTAIUIMYECKUX PELIETOK.
Yucteie BemecTBa U cMmecu. [IpuMepsl KUIKUX, TBEPABIX M ra3o00pa3Hbix cMmecedl. CBOWCTBA YMCTHIX BEIIECTB M cMeced. Mx cocrtaB. MaccoBast u
00BbEMHas JT0JI KOMIIOHEHTA CMeCH. PacdeTsl, CBsI3aHHBIE C MCTIOIB30BAHUEM MTOHSTHUS «IIOTIS.

Jemouncrpanun. O6pasiisl OKCUIOB, KUCIOT, OCHOBaHMIA U coyield. MoJieny KpucTalTM4ecKiX PelIeToK XJIopuaa HaTpus, ainMasa, okcuaa yriepoaa (IV).
KucnotHo-1enounble UHIUKATOPbI, U3MEHEHUE UX OKPACKHU B PA3JIMYHBIX Cpelax. Y HUBEPCAIbHBIA UHAUKATOP U U3BMEHEHUE €r0 OKPACKU B Pa3IMYHBIX
cpenax. [Ikama pH.

JlaGopaTopHble onbIThI. 8. O3HAKOMJICHUE C KOJJIEKIIHEH OKCHI0B. 9. O3HaKOMJIEHHE CO CBOMCTBAMU aMMHAKa.

10. KauecTBeHHas peakuus Ha yriaekuciblil ra3. 11. Onpenenenue pH pacTBOpOB KUCIOTHI, IETOYU U BOJBI.

12. Onpenenenue pH AMMOHHOTO ¥ S0JI0YHOTO COKOB Ha cpe3e mi1oa0B. 13. O3HaKoMIIeHHE C KOJUIEKIHEH CoJeH.

14. O3HakOMJIEHHE C KOJUIEKIIMEH BEIIEeCTB C pa3HbIM THUIIOM KPUCTAJUIMUECKOHN pemieTku. M3roromneHne mopeneil KpUCTAIUIMUECKHUX pPELIETOK. 15.
O3zHakoMJIeHHE ¢ 00pa31OM FOPHOU MOPOIBIL.

Tema 4. U3MeHeHNs NPOUCXOASIIME C BEIECTBAMU
IlonsTHE ABIIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOJAIMMH C BELIECTBOM.

SIBieHusi, cBsI3aHHBIE C M3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHMSI BEIECTBA IPU MOCTOSHHOM €ro cocTaBe, — (u3nuyeckue siBaeHus. duznueckue
SIBJIGHUSI B XUMMH: TUCTHUISIINS, KPUCTAJIN3allKsl, BRINTApUBAHUE U BO3TOHKA BEIIECTB, GUIbTPOBAHUE U EHTpU(DYTUpOBaHHE.

SIBneHusi, cBsi3aHHbIE C UI3MEHEHUEM COCTaBa BEIleCTBA, — XMMHUYECKUe peakiuu. [Ipu3Haku u ycnoBusi MpOoTEKaHUs XUMUYECKUX peakuuil. Boigenenue
TEIUIOTHI U CBeTa — peakuuu roperus. [lonsTue 00 3K30 - ¥ SHAOTEPMUYECKUX PEAKIIHSIX.

3aKkoH COXPAaHCHUA MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. 3HadeHue HHJICKCOB U KOB(I)(I)I/IL[I/ICHTOB. CocraBieHue ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ.

25



PacueTsl M0 XUMHUYECKUM ypaBHEHUSIM. Pemienne 3a1ad Ha HaX0XKACHNUE KOJMYECTBA, MACChl WIIM 00beMa MPOyKTa PEaKLUU MO KOJIMYECTBY, MACCE MITH
00bEMYy HMCXOIHOTO BEIIECTBA. PacueTsl ¢ MCHOIB30BAHUEM TOHSATHS «I0JIs1», KOTJa UCXOAHOE BEIIECTBO JIaHO B BUJE PACTBOpA C 33JaHHON MaccOBOM
JI0JIEW PAaCTBOPEHHOIO BEIIECTBA WJIM COACPIKUT ONPEIEICHHYIO JOJI0 IPUMECEH.

Peaknun pasznoxenus. [IpeacraBnenne o ckopoctn xumuueckux peakuuil. Kartanmzatopel. @epmenTthl. Peakuun coenunenusa. Karanutuueckue u
HEKaTAIMTHYECKUE DPEaKIMU, oOpaTuMble M HEoOpaTUMble peakiuu. Peakuuu 3amernieHus. Psj akTUBHOCTH METaJUIOB, €ro MCIOJIb30BaHHE IS
IIPOrHO3UPOBAHUS BOZMOXKHOCTH IPOTEKAHUS PEAKLUI MEXy METaJUIaMH M KUCIOTaMU, PEaKIMi BBITECHEHUS! OJIHUX METAJIJIOB U3 PacTBOPOB UX COJIEH
npyrumu Metaiamu. Peakiun oomena. Peakuuu HeliTpanu3anuu. Y ciaoBus MPOTEKaHUsI peakiinii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMUYECKUX peakLUil Ha IpUMEPE CBOMCTB BObI. Peakius pas3iiokeHuss — 3JIEKTPOJIN3 BOJbl. Peakinu coeiMHEHNs] — B3aUMOJIEMCTBUE BOJIbI C
OKCHJIaMH{ METAJUIOB M HEMETAJIOB. YCJIOBHE B3aMMOJEWUCTBUS OKCHJIOB METAUIOB M HeMeTalsioB ¢ Bojoil. Ilonstue «ruapoxcuas». Peakuun
3aMeIIeHUs — B3aUMOJICHCTBHE BOJIBI C MeTAIIaMH. Peakin oOMeHa — THApPOIIN3 BEIIECTB.

Jemouncrpanuun. [Ipumeps! pusnueckux siBICHUN: a) TU1aBieHue napaduHa; 0) BO3TOHKA HOJa WK OCH30MHON KUCIIOTHI; B) PACTBOPEHHE OKPAIIECHHBIX
couieit; T) nuddys3us AYMUCTHIX BEIIECTB C TOPSILNCH JTaMIIOUYKH HaKalMBaHHs. [IpuMepbl XUMHYECKHX SBJICHHIA: a) ropeHue maruusi, docdopa; 0)
B3alMO/JICIICTBUE COJISHOM KHUCIOTBI C MpPaMOpOM WJIM MeJOM; B) moiiydyeHue ruapokcuga meau (Il); r) pacTBopeHue MoIyd4eHHOTO THApPOKCHIA B
KHCJIOTaX; /) B3aumoeicteue okcuaa meau (II) ¢ cepHoit KucaoTol mpu HarpeBaHUu; €) Pa3ioKeHHUE MepMaHTaHaTa Kajus; ) pa3JIoKEHU e ePOKCUIa
BOJIOPO/1a C MOMOIIBIO JMOKCH A MapraHila U KaTajas3bl KapToQess WM MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBIE€HHBIX KUCIOT C METaNIaMH.
JlaGopaTopHsle onbIThI 16. [IpokannBanue Meau B IulaMeHH ciupToBKH. 17. 3amenieHre Meau B pactBope xsopuaa meau (II) xenezom.

Tema 5. lIpakTukym 1.

IIpocreiimme onepaunu ¢ BemecTBOM

1. IlpaBuna TexHuKU O€30MacHOCTU MpU paboTe B XuMUueckoM KabuHere. [Ipuemsl oOpaiieHus ¢ 1a00paTopHbIM 000PYIOBAaHUEM U HArpeBaTeIbHBIMHU
npubopamu. 2. HabmoneHus 3a U3MEHEHUSIMH, POUCXOAAIIMMH C TOpsIlell CBEUOi, U UX ONMUCAHUE (JIOMALIHUHA SKCIepuMeEHT). 3. AHaIu3 MOYBHI U

BOJbI (ILOMaI_HHI/Iﬁ 3KCHepI/IMCHT). 4, HpI/I3HaKI/I XHUMHUYCCKUX peaKuHﬁ. 5. HpI/IFOTOBHeHI/IC pacTBOpa caxapa 1 pacucT €ro MaccoOBOI1 0 B pacTBOpeE.
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Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenune kak (usmuko-xumudeckuid mnpouecc. [lonstue o ruaparax u Kpucramiorgaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH Kak MOJEINb
3aBMCHMOCTH PACTBOPMMOCTH TBEPHBIX BEILECTB OT TeMIeparypbl. HachllicHHBIC, HEHACBILICHHBIE U MEPECHIIICHHBIE PACTBOPLI. 3HAYEHUE PACTBOPOB
JUISL IPUPOABL U CEIBCKOTO X031 CTBA.

[TonaTne 00 AMEKTPOIUTUUECKON AMCCOLMAIMH. DIEKTPOJIUTHI U HEIIEKTPOIUTHL. MEXaHU3M TUCCOIMALUI AIIEKTPOIUTOB C PAa3IUYHBIM XapaKTepPoOM
cBsi3u. CTeneHp dIeKTPOTUTHIECKON aucconnanyi. CHUIbHbIE U cllabble SIEKTPOIHTHI.

OCHOBHBbIE MOJIOKEHUS TEOPUH IEKTPOIUTHUECKON Auccounanuu. loHHble ypaBHeHUs peakuuil. Peakunu oOMeHa, uaynye 10 KOHLA.

Knaccugukaius MOHOB U UX CBOMCTBA.

Kucnotsl, ux xiaccudukanus. Jucconuanusi KUCIOT U UX CBOMCTBA B CBETE TEOPUU DJIEKTPOJUTHUECKON auccoumanuu. MoneKysspHble U MOHHBIE
ypaBHEHHUs peakuuil. BzaumozeicTBue KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMHUUECKUN Psijl HANpsSOKEHUM MeTauioB. B3anMopelicTBUE KUCIOT ¢ OKCUAAMU
MeTauIoB. B3anMoneiicTBUe KHUCIOT C OCHOBAaHUSIMH —peakuus HeWTpanuzauuu. B3aumonelcTBHe KHUCIOT C colsiMM. Mcnoib3oBaHue TaOIUIIbI
PacTBOPUMOCTH 71l XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kiaccudukanus. Jlucconuanusi OCHOBaHMM M MX CBOICTBa B CBETE TEOPHM SJIEKTPOJUTHYECKOM Auccouuanuu. BzanmonelicTBue
OCHOBaHUH ¢ coisiMu. Vcronb3oBaHue TaOIMIIBI paCTBOPUMOCTH ISl XapaKTEPUCTUKH XMMUYECKMX CBOMCTB OCHOBaHMU. B3aumopeiicTBue menoueit c
OKCUJIaMU HEMETAJUIOB.

Conu, uX auccolManusi U CBOWCTBA B CBETE€ TEOPUM SIIEKTPOJUTHUECKOW Iucconuanuu. BiaumopeicTBue coseil ¢ MeTaiigamu, 0COOEHHOCTH 3THX
peakuuii. Bzanmoneiictue coneil ¢ consasmu. Mcnonp3oBanue TabauIbl pACTBOPUMOCTH JJIsl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O06o0menne cBeleHni 00 OKCHAaX, X KiIacCU(pUKAIIUU U CBOMCTBAX.

['eneTndeckue psiabl MeTaia 1 HeMeTasuia. ['eHeTndeckas CBsI3b MEKy KlacCaMy HEOPraHUYECKNUX BELIECTB.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu.
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OnpeneneHre CTENCHEW OKUCICHHS JUIsl JJEMEHTOB, OOPa3yIOIIMX BEIIECTBA pPAa3HBIX KJIACCOB. Peakiuu HMOHHOTO OOMEHAa U OKHCIHUTEIHHO-
BOCCTAHOBUTEJbHBIE peakuuu. OKHUCIUTEIb U BOCCTAHOBHUTENb, OKHCIEHHE U BoccTraHoBieHUE. (CocCTaBiIeHUE YpPaBHEHUU OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIM METOIOM JIEKTPOHHOTO OaJlaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAIUIOB M HEMETAJUIOB, KUCJIOT U COJIEH B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA.
JdemoncTpanuu. HcnbiTaHue BEHIECTB M UX PACTBOPOB HA AIIEKTPONPOBOJAHOCTh. 3aBUCHMOCTBH JJIEKTPONPOBOAHOCTH YKCYCHOM KHCIOTHI OT
KOHILIEHTpaluH. [|BIKCHHE OKPAIICHHBIX MOHOB B AJICKTPUYECKOM mojie. B3aumopencTBrue 1IMHKA ¢ Cepoi, CONITHOW Kucioroi, xiopuaom memu (l1).
I'openne marausi. BzaumoieiicTBue XJIOpHOU U CEPOBOJOPOJHOM BOJIBI.
JlaGopaTopuble onbIThl 18. B3anmopeiicTBue pacTBOpOB XJiopujaa HaTpus u Hutpara cepebpa. 19. IlomydeHuwe HepacTBOPUMOro THUIAPOKCHUIA U
B3auMoJielictBue ero ¢ kuciaoramu. 20. BzauMojeiicTBHe KUCIOT ¢ OcCHOBaHMsAMH. 21. BzaumMoneicTBHE KUCIOT € OKCUJAMU METalioB. 22.
BzaumopneiictBue Kucinor ¢ Metamuiamu. 23. BzaumopelicTtBue KHCIOT ¢ coiisiMu. 24. BzaumoneiicTBue mienodeil ¢ kuciotamu. 25. B3aumoneiictBue
miesioyel ¢ okcujaaMu HemeTtawwioB. 26. B3aummopeiictBue mienodeit ¢ comsmu. 27. IlonydeHwe W CBOICTBA HEPAaCTBOPUMBIX OCHOBaHUM. 28.
B3aumMozeiicTBe OCHOBHBIX OKCHIOB ¢ KuciaoTaMmu. 29. B3aumopeicTBrue OCHOBHBIX OKCHIOB ¢ BOgoi. 30. B3ammojelicTBHEe KHUCIOTHBIX OKCHJIOB C
meaodaMu. 31. B3auMomeicTBre KUCIOTHBIX OKCUIOB C BOAOM. 32. B3anMopaeiicTBue coiiel ¢ KUciaoTaMu. 33. B3anMoaeiicTBie comer ¢ memouamu. 34.
B3aumogeiicTBue cosneii ¢ consimu. 35. B3anmoelicTBre pacTBOPOB CoJiei
C METaJIaMH.

Tema 7. IIpakTnkym 2. CBOMCTBa PACTBOPOB YJICKTPOJIUTOB
1. Nonnsle peakiuu. 2. YcaoBUs TEUEHUS] XUMUYECKUX PEaKLUi MEX]ly paCTBOPAaMU 3JIEKTPOJIUTOB /10 KOHIA. 3. CBOICTBA KMCIOT, OCHOBAHU 1, OKCHJIOB
u coiieid. 4. Pemienrie skCniepuMeHTaIbHBIX 3aa4.

[Ipu 1ByX4acoBOM IJIAHUPOBAHUHU MTPOBOJIUTCS TOJIHKO MpaKTHYEeCKas padbora 4.

Pe3epBHOe BpeMH—3— q. ( BO3MOXXHOC UCIIOJIb30BAHUC: IIPOCKTHAA ,Z[CHTCJ'ILHOCTB)
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9 kJaace
BBenenue. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XUMHYECKHMX pPeaKkuuid
IMepuonuyeckuii 3akon u Ilepuoanueckasi cucrema xummn4deckux 3jemenToB JI. U. MenaeneeBa
XapakTepucTuka 3JeMeHTa 1o ero noyioxkeHuto B [lepuoanueckoii cucrteme xumuueckux sneMeHToB J[. Y. MenneneeBa. CBolcTBa OKCHUIOB, KHCJIOT,
OCHOBAHHH U COJIEN B CBETE TEOPHUH ICKTPOJIUTUUECKON TUCCOLMALMNA U OKUCIEHUS-BOCCTAHOBIICHUSI.
[TonsTrHe 0 mepexoHbIX dIeMeHTax. AM(OTEPHOCTh. [ eHeTHUECKU Psi/i IEPEXOTHOTO PIIEMEHTA.
Ilepuonuueckuii 3akoH u [leproanyeckas cucrema XxuMuueckux 3iemeHToB 1. I. Menaeneena.
XuMH4ecKas OpraHu3alus )KUBOW U HEKUBOU MPUPOAbl. XUMHUUYECKUN COCTAB Sipa, MAHTUU U 36MHOM KOPbL. XMMHYECKHUE JIEMEHTHI B KJIETKAX KUBBIX
Opranu3MoB. Makpo- U MUKPO3JIEMEHTHI.
O6o0061enne cBeeHnit 0 XuMudeckux peaknusax. Kimaccudukamys XuMU4eCKUX peakluid Mo pa3udyHbIM MPU3HAKAM: «UUCJIO M COCTAaB Pearup yIOUuX U
00pa3ymoIIUXCs BEUIECTBY, «TEMIoBOU AS(D(exT», «HampaBiIeHHE», «HU3MEHEHHE CTENeHEeW OKUCICHHS DSIEMEHTOB, OOpa3yoUINX pearupyroiine
BEIIIECTBA», «(aza», «MCMOIb30BaHUE Karaau3zaropa». [oHSATHE O CKOPOCTH XUMHUYECKON peakiuu. DakTophl, BIUAIONINE HAa CKOPOCTh XUMHUYECKUX
peakuuii. Katanuzarops! u karanu3. UHrHOMTOpbl. AHTHOKCHIAHTHI.
Jemoncrpanun. Pazmuunsie dopmbr Tabmumsr . U.MenaeneeBa. Moaenu aToMOB 3lieMEHTOB 1—-To mepuofoB. Monenb CTPOCHUS 3eMHOTO Iapa
(momepeuHslii pa3pe3). 3aBUCHMOCTh CKOPOCTH XWMHUYECKOW peaklud OT MPUPOJbI PEardpyroIMX BELIECTB. 3aBUCUMOCTh CKOPOCTH XWMHUYECKOU
peaku OT KOHIICHTPAIMH PEarupyroluX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIMu OT IUIOMIAJAN COMPUKOCHOBEHHUS PEearupyromimx
BELIECTB («KMITSIIIUN CJI0»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaklMy OT TeMIEpaTypbl pearupyromux BenlecTB. | OMOreHHBIH U TreTeporeHHbIH
Katanu3bl. DepMeHTaTUBHBIN KaTtanu3. THrubuposanue.
JlabopaTopuble onbIThl 1. [lonyueHune ruipokcuia UMHKA U UCCIENOBAaHUE €ro CBOMCTB. 2. MoaenupoBanue nocrpoeHus Ilepuoandeckoil cucteMbl

xumuueckux sneMeHToB [[. M.MenneneeBa. 3. 3amemeHue xene3oM menu B pactBope cynbdara meau (II). 4. 3aBUCHMOCTH CKOPOCTH XHMHUYECKOU
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peaxkuuu OT NPUPOJbl pEarupyrolMX BELIECTB HA IPUMEPE B3aUMOJEHCTBUS KUCIOT C METAJUIAMHU. 5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMH OT
KOHLIEHTPALlMU pearupyromux BEIECTB Ha IIPUMEPE B3aUMOAECUCTBUS LIMHKA C COJITHOM KUCIOTOM pa3lInyHON KOHLUEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTU
XUMHUYECKOM pPEAKUUU OT IUIOIIAJM CONPHUKOCHOBEHHUS PEArMPYIOIIMX BelIeCTB. 7. MOJENMpOBAaHME «KUIISIIETO CJIOsS». 8. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakIu OT TeMIIepaTypbl pearupyroluxX BEIIeCTB Ha mpuMmepe B3aumojnencTBus okcuga meau (II) ¢ pacTBopoMm cepHOM KHCIOTHI
paznuuyHOil Temmeparypsl. 9. Pa3znoxkenue nepokcuiga Boaopoaa ¢ nomolnbio okcujaa mapranma (IV) m karanaser. 10. OOHapykeHue Karaiasbl B
HEKOTOPBIX MUILEBbIX MpoaykTax. 11. MHrubupoBaHue B3auMoieCTBUS KUCIOT C METAJUIAMU YPOTPOIIMHOM.

Tema 1. MeTajuibl

[Tonoxenune meramioB B Ilepumonnueckoid cucreme xumuueckux snaeMeHToB [[. M. MenpaeneeBa. Meramnueckas KpHUCTAIMYECKas pelIeTKa U
MeTaJuIndecKas XuMudeckas cBsizb. OOmme Gusndeckue cBoicTBa MeTauioB. CIiaBbl, UX CBOMCTBA M 3HaYCHHE. XMMHUYECKHE CBOMCTBAa METANIOB KaK
BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOXKEHHUS B AJIEKTPOXUMUYECKOM Py HANPS)KEHUN METAJUIOB.

Kopposus metannos u criocodsl 60pb0bI ¢ Hell. MeTtamsl B mpupoze. O61mue crnocodbl UX MONTYYeHHUS.

O0masi XapakTepHCTHKA IIEJOYHBIX MeTaNI10B. MeTtamisl B mpupoae. O0ume cnocodsl ux nomydenus. Ctpoenue aroMoB. lllenounsie MeTamisl —
IIPOCThIE BellecTBa. BaxkHeillne coenHeHns MIeIOYHbIX METAUIOB —OKCH/IbI, TUAPOKCUIBI U COJIU (XJIOPUJIBI, KapOOHATHI, CyNlb(aThl, HUTPATHI), UX
CBOMCTBA U MPUMEHEHNE B HApOAHOM Xo03diicTBe. KanuitHbie ynoOpenus.

O0mas xapakTepuCTHKA 3JeMeHTOB riaaBHoil moarpymnsl II rpymmnel. Ctpoenue atomoB. llenodHo3emMenpHble METaUIbl — IMPOCTHIE BELLECTBA.
Baxuelinme coeJMHEHUS 11ET0YHO3EMENbHBIX METAIJIOB — OKCH/JIbI, THIPOKCUABI U CONHU (XJIOPUABI, KapOOHAThI, HUTPATHI, Cynbdatel, ¢pocdarer), Ux
CBOWCTBA U NMPUMEHEHNE B HAPOJIHOM XO3SIMCTBE.

Amomunuii. CtpoeHue atoma, (pu3myeckue M XHMHUYECKHE CBOMCTBa mpocToro BemiecTBa. COEIMHEHHUS aTOMUHUS — OKCHJ WU THUAPOKCUMA, HUX
amdoTepHbIi Xapaktep. Baxueiliue conu antomunus. [IpuMeHeHne amoMUHUS U €T0 COeTUHEHUH.

Keneso. Ctpoenue atroma, pu3nuecKkue U XMMUYECKHE CBOWMCTBA MPOCTOro BemiecTBa. I eHerndeckue psaabl Fe2+ u Fe3+. Baxuelimme conu xenesa.

3HadeHUE XKene3a U ero COCOMHEHUHN I mpupoabl U HAPOJAHOTO XO035iiCTBa.
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JemoncTpamun. OOpasnbl MIETOYHBIX M IIEI0YHO3EMENbHBIX MeTauioB. OOpasnbl CIutaBoB. B3anMopaelicTBUe HATPHS, JIMTUS U KAIBIHS C BOJOM.
B3aumogeiicTBrue HaTpust U Mar"us ¢ Kuciaopoaom. BzaumopeiictBue meramioB ¢ HeMmerauiamu. [lonyuenue ruapokcuaos xkenesa (I1I) u (II1).
JlaGoparopuble onbIThl 12. B3aumopeiicTBie pacTBOPOB KUCIOT M cojied ¢ Metaiiamu. 13. O3HakomieHue ¢ pynamu sxkenesa. 14. OxpammBaHue
IJIJAaMEHU COJISIMU IEJIOYHBIX MeTauioB. 15. BzauMozeicTBue kanbius ¢ Boaou. 16. [TomydeHne rugpokcuia Kajablius U UCCIIeI0BaHUE €ro CBOMCTB. 17.
[TonyyeHne rugpokcuja aJlOMUHUS U UCCIIEOBaHME €ro cBOMCTB. 18. B3aumopeiicTBue xenesza ¢ coysHOM kucioTod. 19. IlomyueHue ruapokcuion
xenesa (I1) u (III) u u3yuenue ux cBOMCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa METAJUIOB U UX COeIMHEHHUI

1. OcymuiecTBiieHNE LEMNOYKA XUMUYECKUX ITpeBpamieHuil. 2. [lonydyeHue u cBOMCTBa COEIMHEHHUI MeTasuioB. 3. PenieHue skcnepuMeHTalbHbIX 3a7a4 Ha
pacro3HaBaHUE U MOJy4YeHUE COSAMHEHUN MeTauioB. [lpu 1ByX4acoBOM IJITaHUPOBAHUH MPOBOJUTCS TOJIBKO MpaKTUUecKas padoTa 3.

Tema 3. Hemertasibl

OO01as xapakTeprcTUKa HeMEeTalIoB: nojoxeHue B [lepuonnyeckoii cucteme xumudeckux anementoB J. 1.Menneneena,

O0COOEHHOCTH CTPOCHHUS aTOMOB, AIIEKTPOOTpHIaTeIbHOCTh (D0) Kak Mepa «HeMeTalTHUYHOCTHY, pan D0. Kpucramindeckoe CTpOeHHE HEMETAIIOB —
MPOCTHIX BemecTB. AiutoTponus. Puzndeckue cBOMCTBAa HeMeTauioB. OTHOCUTEIHHOCTh MOHIATHN «METaD) U «HEMETaIL».

Bonopon. Ionoxenne Bogoponaa B [lepuoandeckoii cucteme xumuueckux smeMeHToB J[. . Menneneesa. CTpoeHne atoma U MOJIEKyJbl. Du3ndeckue u
XUMHUYECKHUE CBOKMCTBA BOJIOPO/IA, €r0 MOJIYYeHUE U IPUMEHEHHE.

Bopaa. Ctpoenue monekynbsl. BogopoaHas xumudeckas cBsi3b. Ou3ndeckue CBOMCTBA BOIb. AHOMANUU CBOMCTB BoAbL. ['uapoduibHbie U ruApoPOOHBIE
BelecTBa. XMMHUYECKHE CBOMCTBa BOAbl. KpyroBopor Boasl B mpupone. Bomoouncrka. Aspanus Boabl. beiToBble (uiabTpbl. MuHepalibHbIE BOBI.
JuctunmpoBaHHas BOJia, €€ MoTydeHrne U IpUMEHEHHE.

O0mas xapakrepuctuka rajgoreHoB. Ctpoenue aroMoB. [IpocTeie BelecTBa 1 OCHOBHBIE CO€IMHEHUS TaJOr€HOB, UX CBOMCTBA. KpaTkue cBeleHus o

xJjiope, 6pome, ¢prope u noze. IlpumeHeHne rajloreHoB U UX COETUHEHUH B HAPOAHOM XO03sIiCTBE.
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Cepa. Ctpoenue aToMa, aJUIOTPOIHS, CBOMCTBA U pUMeHeHne pomobudeckoit ceprl. Oxcuanl cepsl (IV) u (VI), ux nonydyeHnue, CBOWCTBA U IPUMEHEHHE.
CepHast KUCIIOTa U €€ COJIM, UX IIPUMEHEHUE B HAPOIHOM X03sicTBe. [I[por3BOACTBO CEPHOI KUCIIOTHI.

A3ot. CTpoeHHEe aTtoMa W MOJIEKYJIbl, CBOMCTBA MPOCTOrO BeHIECTBA. AMMHUAK, CTPOEHHUE, CBOMCTBA, MOJydYeHHE U npuMmeHeHne. Coau aMMOHMS, UX
cBoiictBa u npumenenune. Okcuanl azota (II) u (IV). A3oTHas kuciaoTa, ee CBOMCTBA M NMpuMeHeHne. HuTpatsl 1 HUTPUTHI, Tpo0JIeMa UX COJEPIKaHMS B
CEeNTbCKOX 035 CTBEHHON POAYKIIMH. A30THBIE y100OpEHUSI.

®ocdop. CtpoeHne aToma, aUIOTPONUs, CBOMCTBAa Oeoro u kpacHoro Qocdopa, nx npumenenue. OcHOBHBIC coeauHeHHs: okcun docdopa (V) u
optodocdopnas kucnora, pocdarsl. DochopHbie y1oOpeHus.

Yraepoa. Crpoenue atoma, ajuIOTpOIus, cBoiicTBa Moaudukaumii, npumenenue. Okcunbl yraepoaa (II) u (IV), ux cBoiicTBa U NpUMEHEHHE.
KapOoHaTsl: KanbLUuT, COAa, MOTAIl, UX 3HAYEHHUE B IPUPOJIE U )KU3HH YEIOBEKA.

Kpemnuii. Ctpoenue aTtoma, KpUCTAUIMYECKHN KpeMHUU, ero cBoiicTBa u mnpumenenue. Oxcun kpemuus (IV), ero mpupoanble pa3zHOBHUIHOCTH.
Cunukatsl. 3HaU€HHE COEMHEHUN KPEMHHUSI B )KMBOU U HEKMBOU npupoje. [IoHsTHe 0 CHIMKaTHON IPOMBIIIEHHOCTH.

JemoncTpanuu. O6pa3iibl TaJoreHoB — MPOCTHIX BElIeCTB. B3aumoseiicTBue raloreHoB ¢ HaTpHeM, C allOMUHHEM. BriTecHeHne XjaopoMm Opoma HiH
HWOJla W3 PacTBOPOB UX coJsiell. B3ammoneicTBue cepbl ¢ METallIaMHu, BOJOPOJOM M KHUCIOPOIOM. B3anmmoaeicTBHE KOHIIEHTPUPOBAHHOW Aa30THOM
KHCIIOTHI ¢ MeJnpto. IloriomieHue yriem pacTBOPEHHBIX BELIECTB WM Ta3oB. BocctaHoBineHue menu u3 ee okcuja yrieM. OOpasibl NpUPOTHBIX
cCoeMHEHUI Xxjopa, cepbl, ¢ocopa, yriepoaa, kpemHus. OOpas3ubl BaKHEHIINMX A HApOJHOTO XO3siiicTBa cynb(paToB, HUTPATOB, KapOOHATOB,
¢docdaroB. O6pa31pl CTEKIIA, KEPAMHUKH, LIEMEHTA.

Jladoparopubie onbIThl. 20. Ilomydyenne u pacno3naBanue Bojaoponaa. 21. McciemoBanue MOBEPXHOCTHOTO HATSKEHMsSI BOAbl. 22. PacTBopeHume
NepMaHraHaTa Kajus UM MEJIHOTo Kynopoca B BoJie. 23. I'maparanus o0e3BoxeHHoro cynbdara meau (11). 24. U3rotosnenue rumncoBoro ormneyaTka. 25.
O3HakOMJIEHHE C KOJUIEKIIMEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MHHEpalbHOM BOjbI. 27. KauecTBeHHas peakiiys Ha raJloreHU 1-HOHBI.
28. TlomydyeHue u pacro3HaBaHue kuciopona. 29. I'openue cepbl Ha Bo3ayxe u B kuciopoje. 30. CpoiicTBa pa30aBieHHOH cepHOW KHCIOTHL 31.

N3yuenune cBoiicTB ammuaka. 32. PacmosnaBanue coseil ammonus. 33. CaolicTBa pa30aBieHHOH a30THOM kucioTel. 34. BzaumopeiictBue
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KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI ¢ Menbto. 35. ['openue docdopa Ha Bozmyxe u B kuciopoje. 36. Pacno3znaBanue docdaros. 37. ['openue yris B
kuciopoae. 38. IlonydyeHnue yroiapHON KUCIOTH U U3ydeHue ee cBoUCTB. 39. [lepexon kapOonatoB B ruapokapOonatsl. 40. Pasnoxenue runpokapbonara
Hatpus. 41. [lonyuyeHre KpeMHEBON KUCJIOTHI K U3yUYECHHE €€ CBOMCTB.

Tema 4. IlpakTukym 2. CBoiicTBa COeJMHEHU HEMETAJLJIOB

1. Pemenue skcnepuMeHTabHBIX 33a4 110 TeMe «lloarpynna ranoreHosy. 2. Pemienue skcriepuMeHTaIbHbIX 3a1a4 1o teMe «lloarpymnmna kuciaoponay. 3.
Pemenue skcnepuMenTtanbHbix 3anad no teme «lloarpymma azotay. 4. Pemienue skcriepuMeHTanbHBIX 3ana4d mo Teme «lloarpymma yriepoma». 5.
[Tonyuenue, cobnpanue u pacro3HaBaHue razoB. [Ipu IByXuacoBOM IUTAHHUPOBAHUH MPOBOJISTCS TOIBKO MpaKkTudeckue padbotsl 1,2 u 5.

Tema 5. O6001IeHHE 3HAHNI 10 XUMMH 32 KYPC OCHOBHO# mKoJbl. [loaroroBka k rocynapcrsenHoi uroropoii arrecrauuu (I'MA)
IIepnonnueckuit 3akoH u Ilepuoguyeckas cucrema xumuyeckux 3jeMeHTOB J[. MI.MenneneeBa. @U3ndecKuil CMBICI MOPSAKOBOIO HOMEpa JJIEMEHTA,
HOMEpOB IE€pPHOJa U TPYIIbl. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M HX COECIMHEHHUH B NEPUOJAX U TPYIIAX B CBETE IPEJICTaBICHUN O
CTPOCHHH aTOMOB 3JeMeHTOB. 3HaueHue [leproauyeckoro 3aKoHa.

Buapl XuMu4ecKkux CBA3€H M TUIBI KPUCTAJUIMUYECKUX PEHIETOK. B3aMOCBsA3b CTPOEHUS U CBOMCTB BEILLIECTB.

Knaccudukanys XUMUYECKMX peaklMid MO pa3ivyHbIM IpHU3HAKaM (YHCIO M COCTaB Pearupyrolux U oOpa3yloUIMXcs BEIIECTB; HAJWYHE TPaHUIIbI
pasnena (a3; TernoBoil 3PQeKkT; U3MEHEHHE CTeNeHEHl OKHUCIIEHUS aTOMOB; MCIIOJIb30BaHME KaTallM3aTopa; HampaBieHue nporekaHus). CKopocTb
XUMHUYECKUX peakiuii u ¢pakTopsl, BIustonue Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIUN U CIIOCOOBI CMEIICHHS] XUMUYECKOTO PABHOBECHS.

[Ipocteie 1 crnoxHbIEe BemiecTBa. MeTamibl U1 HeMeTauibl. [ eHeTuueckue psapl MeTalljla, HEeMeTaula U nepexoaHoro metamia. OKCUabl U TUAPOKCUABI
(ocHOBaHMsI, KHUCIOTBI, aM(OTEepHbIE THAPOKCUIBI), coimu. Wx coctaB, kimaccupukamuss W OOIIME XMMHYECKHE CBOWCTBA B CBET€ TEOPUU
ANEKTPOIIUTUYECKON JUCCOIUAIIIH.

Pe3epBHOe BpemMsi—O6— 4. (BOZMOKHOE UCTIOIH30BAHUE: IPOCKTHAS ICATEILHOCTD — 31)
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3. TemaTuueckoe INIAHUPOBAHME C YKA3aHUEM KOJIUYIECTBA YaC0B, OTBOAUMbBIX HA OCBOCHHE KaKI0u TEMbI, B TOM YHCJIEC C

yueTom paﬁoqeﬁ nmporpaMMbl BOCIIMTAHUA

kiac | HazBanue OCHOBHOE COJICP’)KAHUE TEMBbI Kon- | Xapakrepuctuka oCHOBHBIX | Peann3zanms paboueit
c TEMBI BO BUJIOB JESTENIbHOCTH | POTrpaMMbl BOCIIUTAHUS
4acoB | yUYEHHUKa
8 BBenenne XuMUs — HayKa O BEIECTBaX, 6 [TpakTnueckast padora Nel | CoBepiieHcTBOBaHUE
UX CTPOEHUH, CBOMCTBAX U
e — «3HAKOMCTBO c | oOmiey4eOHbIX u
OtHocuTeIbHBIE aTOMHAas U 1a060pPaTOPHBIM OOIIEKYNbTYPHBIX HaBBIKOB
MOJICKYJIIpHast MaccChl. 000pyI0BaHHEM). paboTel ¢ mHpOpManNUEH H
Amomnasn edunuya maccoi. XapaxkTepu3oBaTh pouib | 1abopaTopHBIM
XUMHYECKHX HayK B | 0060pY/IOBAaHHEM.
MNPaKTUYECKOMI
ACATCIBbHOCTHU HIOHeﬁ,
MECTOABI XUMHNYCCKUX
UCCJIEIOBAHUN.
OBJ'Ia,[[eBaTL YMCHHUCM
apryMeHTHpPOBaTh CBOIO
TOYKY 3peHust npu

00CyXJIeHUH NpOOJIEMHBIX
BOIIPOCOB TEMBbI, BBIIIOJIHASA

HUTOT'OBBIC 3aJaHusd.
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CoOmronaTh npaBuiIa

paboTHI B KaOWHeTe,

oOparneHust c

nabopaTopHBIM

o0opyaoBaHUEM.
ATOMBI ATOMEI u MoJekyasl. | 10 OOBSICHATD ctpoenue | CogelcTBoBaTh B XOJI€
XHUMHYECKHX XUMHYECKHI DJJIeMEHT. A3vbik

aTOMOB, CpaBHUBaTb Me U | ypoka (hopMHUPOBaHHIO
3JIEMEHTOB Xumuy. 3HAKM  XHMHYECKHUX

3JIEMEHTOB, XUMHUYECKHE
dbopmysbl. 3aKOH IOCTOSTHCTBA
cocTaBa.

[lepuonuueckuidi  3aKOH U

nepuonyecKas cucreMa
XUMUYECKUX a3yemeHToB J[.H.
Menieneena. ['pynmbr u
TIEPUOABI MIEPUOIUYECKON
CHUCTEMBI.

Crpoenune  atoma.  Snpo
(IpOTOHBI, HEUTPOHBI) u
BJIEKTPOHBL. H3oTomsI.
Crtpoenue JIEKTPOHHBIX
o0oyouek aroMoB MepBbIX 20
JJIEMEHTOB IIEPUOTUYECKON
cuctembl JI.MI. Menneneena.
Crpoenue MOJIEKYJL.
XumMuueckass  CBs3b.  [HIBI
XUMHYECKUX CBSI3EH:
KOBAJIGHTHass  (MoJsipHast
HEToJIsIpHAs), WOHHas,
MeTaJuInyecKasl.

HeMe CBOMCTBA,
ONpENENsATh  MEePEXOHBIC
2JIEMEHTEHI, COCTaBJIATh

AIIEKTPOHHBIE (POPMYIIBI.

MHPOBO33PEHUECKON HJCH:
00BEKTUBHOCTD 51
PEAbHOCTh OKPYIKAIOIIETO
MHpa;

[Iponoxuts
(hopMupoBaHKEe TOKAIBHOM

Hay4yHOU (XMMHYECKON)
KapTUHBI MUpA.
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IIpocreie KomunyecTBo BemecTBa, MOib. | 7 BoinosHuTh COneliCTBOBATE B XO/IE
BellecTBa Mounspaas macca. MonspHbii JIaDOpPATOPHBIi ONBIT. bopMUpOBaHHIO
o0beM. IlpocTeie U cllOXKHBIC 1.Pazgenenue cmeceit. CIeIYIONHX
BEILIECTBA. cpaBHuBaTb Me u HeMe MHPOBO33PEHUECKHX HICH:
CBOMCTRA, cobmonare | 1) OObEKTUBHOCTD U
6 peanbHOCTh OKPYKAIOLIETO
npaBujia pPaooThl B ) _
MUpa; 2) IPUIMHHO
KaOMHETE, OOpalleHus C | CJIECICTBEHHBIC U JPYTHE
TaGOPATOPHBIM CBSA3U MEXAY SBJICHUIMU;
3) HeNpepBHIBHOCTH
obopynosaHueM. V3MEHEHUI U Pa3BUTHS B
npupoje u oduiecTse; 4)
00YCIIOBIEHHOCTh Pa3BUTHUS
XAMHYECKON HAYKH
NOTPEOHOCTIMU
MIPOU3BOJICTBA, JKU3HU U
ObITa; 5) ICTUHHOCTD
Hay4HBIX 3HAHUM U 3aKOHOB
PUPOJIBI.
Coegunenus Ilonsatne o BaseHTHOCTH U | 14 IIpuBoauTh NPUMEDPBL | (o neiicTROBATE
CTEIIEHN OKHCIICHUS. .
XUMHUYECKHUX . COCIMHCHUM, Ha3bpBaTh | POPMHUPOBAHUIO
KauectBenHslit u CITETYIOMIHX
3J1IEMEHTOB KOJIMYECTBEHHBIN COCTaB 00JlacTU WX TNPUMEHEHHS,

BelecTBa. [IpocThie U clioxkHbIE
BeiectBa. (OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX BEIIECTB.

UucTeie BemiecTBa M CMECH
BellecTB. [Ipupoonvie cmecu:

pas3iesTh CMecCH,
OITMCHIBATH CBOMCTBA
BEIIECTB.

MHPOBO33PEHUYECKUX HJICH:
1) 0OBEKTUBHOCTD U
PEAIIbHOCTB OKPYKAIOLIETO
MHpa; 2) IPUIUHHO-
CIIECTBEHHBIE U IPyTHE
CBSI3M MEXAY SIBJICHUSIMH U
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6030)X, NPUPOOHBILL 2a3, Hedhmb,
npUpoOoHvle 800bl.

BemectBa B TBEPIOM,
KUJAKOM M Ta3000pa3HOM
cocrosiHuu. Kpucramiueckue u
amop(Hbie  BemiecTBa. THITBI
KPUCTAITTNYECKHUX peIIeToK
(aromHas, MOJIEKYJISIpHAs,
WOHHAS U METAJUTMYeCcKas).

CaoiicTBa IIPOCTBIX
BEIICCTB (MetamioB u
HEMETAaJUIOB), OKCHJIOB,
OCHOBAHUM, KUCIIOT, COJICH.

BEIIIECTBAMH; 3)
HENPEPHIBHOCTh U3MEHEHHH
U pa3BUTHS B IPUPOJE; 4)
00yCIIOBICHHOCTD Pa3BUTHUS
XUMHYECKON HAYKH
MOTPEOHOCTAMU
IPOU3BOJICTBA, KU3HU U
ObITa; 5) ICTUHHOCTD
HAyYHBIX 3HAHUI U 3aKOHOB

IPUPOJBL.

HN3menenus,
MPOM CXOASIIH
ec
BelllecCTBaAMU

Xumuyeckas peaxkuus.
VYcnoBus u MPU3HAKU
XAMHYECKHUX peakum.

CoxpaHeHHe Macchl BEILECTB
MPU XUMHYECKUX PEAKIIHIX.
Knaccudukanus

XUMHYECKHUX PEAKLUH 110
pa3IMYHBIM NPU3HAKAM:
YUCITY U COCTaBY UCXOIHBIX
Y TIOJIyYE€HHBIX BEUIECTB;
W3MEHEHUIO CTENIEHEN
OKHUCIIEHUS XUMUYECKUX
3JIEMEHTOB; TIOTJIOIICHUIO
WJIU BBIIETICHUIO SHEPTUH.
Ilonusmue o ckopocmu
XUMUYECKUX pearyull.
Kamanuzamopeut.

11

ColmrotaTh MpaBuUiIa
paboTHI B KaOwHeTe,
oOpareHus c
1a60paToOpHBIM
o0opynoBaHUEM.
BoInoJHaTh

J1aDopaTopHbIe ONbITHI.
JIP2. CpaBHEHME CKOPOCTH
WCTIApPEHUS BOJBI U CITUPTA
0  HMCYE3HOBEHUIO  HX
Karesb Ha
¢GuIbTpOBaANBHOM Oymare.
JIP3. Oxwucnenue menu B
IUIAMEHU CIHUPTOBKUA WU
TOPEJIKH.

JIP4. 3amemnienne Meou B
pacTBope XJIOpuUaa Meau
(1) sxene3om.

CoBeplieHCTBOBaHUE
0011ey4eOHbIX u
OOIIEKYJIbTYPHBIX HABBIKOB
paboTel ¢ mHpopMauuen u
1a00paTOPHBIM
000pynOBaHUEM.
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JIPS

1. ITomyTHEHHE
U3BECTKOBOM  BOABI  OT
BBI/IBIXa€MOT'0 YIJIEKUCIIOrO
raza. 5-2.  Ilonmydenue
YIIIEKUCIIOTO rasa
B3aMMOJICICTBHEM COABI U
KHUCJIOTBI.

IIpakTuKyM
Ne 1
IIpocreiimme
onepamnum ¢
BeleCTBOM

IIpaBuna
LIKOJIbHOM
JlaGopaTopHas

obopyIoBaHue.

0€30I1aCHOCTH.

paboThI B
nabopaTopuu.
nocyzaa u
[IpaBuiia

Cobmonath npaBuiIa
paboThI B KaOWHEeTe,
oOparmeHus c
J1abopaToOpHBIM
000Opya0OBaHUEM.

Brinonuuts

npakTuueckass pabora Ne2
«Ounctka  3arpsA3HEHHOU
noBapeHHOU comm»; TTPNe3
«IpuroToBnenue pactBopa
C 3amaHHOM  MaccoBOU
Joneun PacTBOPEHHOTO
BEIIECTBAY

Paznenenne CMECEH.
Ouncrka BEIIECTB.
OunbTpOBaHKE.

B3semmuBanue.
[IpuroroBneHue pacTBOpOB.
[Tonyuenune KpHCTAJUIOB
COJICH. IIpoBencHue
XAMHYECKUX pEaKuuid B
pacTBopax.

Hacpesamenvnole

IIponosmxuth
(hopMHpOBaHKE JTOKATBHOMN
HAy4YHOU (XMMHYECKOIN)
KapTHHBI MUDA.

CoBepiiieHCTBOBaHHE
0011ey4e0HbIX u
OOIIEKYJIbTYPHBIX HABBIKOB
pabotel ¢ MHpOpManuen u
1a00paTOPHBIM
000pyI0BaHUEM.
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yempotuicmea.  [Iposedenue
XUMUYECKUX peaxyui npu
Hazpesanui.

[Tonyuyenue
ra3o00pa3HbIX BEIECTB.

PacTtBOpenue.
PacTBOpbI.
CaoiicTBa
PacTBOpoOB
3JIEKTPOJIUTO
B

DNEeKTPOIUTHYECKAS
JCCOLMaIus BELIECTB B
BOJIHBIX pacTBopax.
DIIEKTPOIUTHI u
HEJJIEKTPOJIUTHI. HonsL.
Karuonst u AQHUOHBI.
DNEeKTPOIUTHYECKAS

JHUCCOLMAIIAS KHUCIIOT, HIEIoYeh
h coleil. Peakium HOHHOTO
obMeHa.
OKHUCIIUTEIILHO-
BOCCTaHOBUTEIIbHbBIC
peakiuu.  OKUCIUTENh W
BOCCTaHOBUTEIIb.

17

JlaGopaTopHble ONBITHI.
JIP. «Kucnotsn»

--Peakuun,  xapakrepHbie
JUIsL  pacTBOPOB  KHCIIOT
(ConstHOM WM CEPHOI).
JIP7. «OcHOBaHuUs»
--Peakunn,  xapaxrepHsble
JUIsL  pacTBOPOB  IIEJOYEH
(TUIPOKCUIIOB HATPHUS WIH
kamusi). -- Ilomydenue wu
CBOMCTBA HEPaCTBOPHUMOIO
OCHOBAaHUS, Harpumep
rugpokcuaa meau ().

JIPS. Peakuuu,
XapaKTepHBIC TUTST
pacTBOpPOB coJseit

(Hampumep, a1 XJopuia
meau (I1). 9. «Oxcuap»

-- Peakuuu, xapakTepHble
JUIsl  OCHOBHBIX  OKCHJIOB
(Hampumep, JAns  OKcHla
KaJIBITHS ).

--. Peaknnmn, xapakrepHsble
JUIsL KHACJOTHBIX OKCHIOB
(Hampumep, JUISL

IIponomxute
(hopmMupoBaHHE JIOKATILHON
Hay4YyHO! (XMMHUYECKOIN)
KapTUHBI MUpA.

CoBeplieHCTBOBaHKE
0011ey4eOHbIX u
OOIICKYIbTYPHBIX HABBIKOB
paboTel ¢ uHbOpMmaluen u
1a00paTOPHBIM
000pynOBaHUEM.
Bocnuranue
Tpa)Ka1aHCTBCHHOCTH,
naTpuoTH3Ma

Bocnuranne HPAaBCTBCHHBIX
YYBCTB u 3THYCCKOTI'O
CO3HAHWUSI.

Bocnuranne  TpynomoOwus,
TBOPYCCKOI'0 OTHOLICHHUA K
YYEHHIO, TPYLY, )KA3ZHU
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YIJIEKUCIIOrO Tra3a).

BBITIOJTHEHHE TECTOBBIX
3a/1aHUI
IIpakTUKyM [IpakTueckast  pabora  Ned [Mpaktuyeckass pabota Ne4 | Bocuranue — Tpynomroowus,
Ne 2 «CBOMCTBA KUCIIOT, OCHOBAHUH, «CBolicTBa KHCJIOT, | TBOPYECKOTO  OTHOIICHHUSA K
CsoiicTBa COJieH, OKCHJIOB» OCHOBaHMH, cojel, | YICHUIO, TpyAY, KU3HH
PacTBOpoOB OKCHJIOBY
3JIeKTPOJIUTO [TpoBoAUTH peakiuu B
B BOJIHBIX PaCTBOPax
O06006mIeHne CTpOeHHE aToma, (pu3.CMBICT OOBSCHATH CTPOCHHE | [0 nommurs
MOPSIKOBOTO HOMEPA, TPYIIIBI .
[ToBTOpEHME p pa, TPYHIRL, aToMOB, cpaBHHBaTh Me u | QOPMHPOBAHHE JTOKAIBHOI
TIepHoaid, H3OTOLIBL, M . Hay4YHOU (XMMHUYECKOM )
NEPUOIMIHOCTD, TIEPEXOTHBIC HeMe CBOHCTBA, | yanriiner mupa.
X3, amporeprocrs, OTpeAeNiTh  TepeXxOoHbIe
Gopmynuposka [13, 3HaueHUEe p pexon CoBepuieHcTBOBAHME
I13, X1M.CBOWCTBA KUCIIOT, 5JIEMEHTHI, coctapsTy | OOMEYIeOHbIX 1
OCHOBaHHUM, OKCHJIOB, COJIE. ODIIEKYTHTYPHBIX HABBIKOB
SNCKTPOHHBIC  (OPMYJIBI, paboTbl ¢ mHbopmanuein u
KBaHTOBBIC JMArpaMMmel, J1abOPATOPHBIM
000pynOBaHUEM.
nucath ypaBHeHusi PO u
OBP
[ToBTOpeHue CTpOEHHUE aToMa, (PU3.CMBICII JlaGopatopubiii  ombiT. 1. | CoBepleHCTBOBaHNE
OCHOBHELX MOPSIZIKOBOTO HOMEpA, TPYIIITHI, [Tonyderne  ruapokcuia | o0mey4eOHbIX "
HepuoJia, U30TOIBI, IIUHKA ¥ MCCJIEeI0OBAHUE €ro | OOIEKYJIbTYPHBIX HABBIKOB
BOIIPOCOB MIEPUOIUYHOCTh, IEPEXO/IHBIE CBOMCTB. paboTel ¢ umHpopManuen u

Kypca Xumun 8

X3, ampoTepHOCTB,
dbopmynuposka [13, 3Hauenne

1a00paTOPHBIM
000pyTOBaHUEM.
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KJ1accCa n

BBCACHUC

Kypc 9 kiacca

B

I13, xum.cBolicTBa KUCIIOT,

OCHOBaHMUI, OKCHIOB, COJICH.

0OBSACHATH CTpOEHUE

aTOMOB, CpaBHHBaTb Me u

HeMe CBOICTBA,
OTpPENEATh  MEePEXOIHBIC
AJIEMEHTBHI, COCTaBJIATh
AIIEKTPOHHBIE  (OPMYJIBL,
KBaHTOBBIC JMarpaMMmebl,

nucath ypaBHeHus PUO u

OBP

[IponomxuTh
(hopMUpOBaHKE JTOKAITLHOM
Hay4YHOU (XMMHUYECKOH)
KapTUHBI MUPA.

MeTaibl

3HaueHue Me B HUCTOpUHU

OUBWJIM3alluU, CIIJIaBbl YCPHBIX

N IBCTHBIX MC, CTPOCHHUC

aTOMOB, (PU3MUECKHE CBOMCTRA,
KP, xumnueckue cBoiictBa Me,

PAI HANPSKEHUH, CIOCOOBI
noxydeHus Me, Koppo3sus,

CIOCOOBI 3aUTHI OT KOPPO3UH;

o01ye XapaKTePUCTHKN
HIEJIOYHBIX, MET0YHO-
3emMenbHBIX ME, anmroMunus,
JKelesa.

TeHEeTHUYECKUE pAabl Me.

18

Cobmonath MpaBuia
paboTel B  KaOWHETE,
oOpareHus c
J1a60paTOPHBIM
000OpyZIOBaHUEM.
BeimoasauTh

npakTudeckue pabdotel Nel
«Ilomyyenne coeauHEHHI
METaJUIOB U M3YYEHHUE UX
CBOMCTBY, Ne2
«OcCylecTBIEHNUE LIETIOYKH
XUMUYECKHUX TPEBpaIICHUI
MeTamioBy; Ne3 «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
Ha  paclo3HaBaHUE u
MOJTyICHUE METaJIIOBY
JlabopaTopHbIe OIbITHI.

2. «Metauib»

IIponomxute
(hopMupOBaHKE JTOKAITLHOM
Hay4YHOU (XMMHYECKO)
KapTUHBI MUPA.

CoBeplieHCTBOBaHNE
001ey4e0HbIX u
OOIIEKYJIbTYPHBIX HABBIKOB
paboTel ¢ umH(popManuen u
1a00paTOPHBIM
000pyI0BaHUEM.
Bocnuranue
Tpa’kaaHCTBCHHOCTH,
naTpuoTru3Ma

Bocrmranne HPAaBCTBCHHBIX
YYBCTB nu 3THYCCKOI'O
CO3HAHHSL.

Bocnuranue Tpynomobus,
TBOPYECKOTO OTHOIIEHHS K
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a) O3HakomIIeHHE c
oOpa3iiaMu MeTaJlIoB.

0) BsaumoneiictBue
METAIJIOB C pacTBOpaMu
KHCJIOT U COJIEH.

B) O3HakomiieHrE c
oOpa3zuamu MPUPOJTHBIX
COeIMHEHUI: a) HaTpus; 0)
KaJIBIIMS; B) QJIIOMUHHUS; T)
xKernesa.

3. IlomyueHnue ruIpoKcuia
ATFOMHUHUS " ero
B3aMMOJICIICTBHE c
pacTBOpaMH  KHUCJIOT W
LIEJIOYEH.

4. KauecTBEHHbIE pEaKIHUU
na vons Fe?* u Fe*.

00BsicHATh cTpoeHue KP
Me, 0COOEHHOCTH
(h13.CBOCTB, mMcaTh
ypaBHeHuss XP 1na Me,
Ha3bIBaTh MIPUYHHBI
KOPpPO3UHM U CHOCOOBI
3alllMTEl OT HeE, ImucaTh
peakuM ¢  OKCHJIaMH,

rugpokcuaamu Me, cossimu

YUEHHUIO, TPYAY, )KU3HU
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Me, OCYILIECTBIIATH

LIEITOYKHU IIPEBPALLECHUN

Hemetaiabl

nosioskenue HeMe B I1C, D0,
alotrponusi, pu3.cBoNCTBA
HeMe, XUMUYECKHE SJICMEHTHI
KIICTKU;

HaxXO0XJECHUE B IpUpoe, Gu3. U
XHMM. CBOMCTBA, BaXKHEHIIINE
COCJTMHEHUS, TIOJTYICHHUE U
MPUMEHEHUE TaJIOTEeHOB,
KHCIIOPOJIa, CEPBI, a30Ta,
docdopa, yriaepoa, KpEMHUS.

CBOMCTBA COJISTHOM KUCJIOTHI,
CEpPHOM KUCJIOThI, FEHETUYECKUI
psSLI cepbl, CBOMCTBA aMMHAKa,
YTJIEKHUCIIOTO Ta3a, KapOOHATOB,
TeH.pAJl yriaepoja.

26

Cobmronats paBuia
paboTel B  KabOuHeTe,
oOpareHus c
J1abopaToOpHBIM
000OpyIOBaHUEM.
BreinosHuTh

71a00paTOPHBIE OTIBITHI.

5. KauectBeHHas peaxius
Ha XJIOPUA-HUOH.

6. KauectBeHHass peaxkuus
Ha CcyJb(aT-uoH.

7. Pacno3naBanue coieit
aMMOHHUS.

8. «KapOoHatb»
a)llonyuyenue yriaexucioro
ra3a u ero pacro3HaBaHUE.
0) KauectBennas peaxuus
Ha KapOOHaT-HOH.

[TpakTueckue padoThl Ned
«Pemienne

AKCIEPUMEHTAIbHBIX 3a7au
no teme «llogrpynma
KHUCJIOpOay, No5

«[lonyuenue, cobupanue u

[Iponomxuth
(hopMupoBaHHE JTOKAIbHOMI
Hay4YHOU (XMMUYECKOM)
KapTUHBI MUDA.

CoBepilieHCTBOBaHHE
001Iey4eOHbBIX u
OOIEKYNbTYPHBIX HaBBIKOB
paboTel ¢ mH(pOpMaNUEH H
1a00paTOPHBIM
000pyTI0BaHUEM.
Bocnuranue
Tpa’)ka1aHCTBCHHOCTH,
aTpuoTU3Ma

Bocnuranne HPAaBCTBCHHBIX
YYBCTB u 3THYCCKOTI'O
CO3HaHHU.

Bocnuranue Tpynomobus,
TBOPUYECKOTO OTHOIICHHS K
YUEHUIO, TPYY, )KU3HH
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pacro3HaBaHue ra3oBy, Ne6
«Pemrenue
SKCIIEPUMEHTAIIBHBIX 3aja4
o teme «lloarpynna azora
U yTIepoar»

O0OBSACHATH CTpOEHUE
aToMOB HeMe, NPUBOAUTH
IpUMEPBI COEJIMHEHHU,
Ha3bpIBaTh  00JIACTU  UX
MIPUMEHEHUS, MMcaTh
YpaBHEHUs  peakluil ¢

HeMe u ux COCOAUMHCHUAMU,

MPOBOJUTH peakuuu
MMOJTYYEHHU S COJISTHOM
KHCIIOTHI, aMMHaKa,

YTJICKUCIIOrO Ira3a, peakuuunu

IS STHX BEIIECTB,
JIOKa3bIBaTh ux
MIPUCYTCTBHE
[lepBonavanbH | onpeaeneHus kiaaccos OB, CoOmrogars npasuia | ConecTBoBaTh
ob1ue hopMyasl, HH3.H aboTel B KaOMHeETE
XPII;/II.CBg'ICI”)FBZ, H]:;I/gi/leHeHI/Ie u g6paIIIGHI/I$I é (bopmupoBario




IpeICTaBICHN
a1 00
OpraHMYeCKUX

BCIIECTBAX»

[IOJIyYEeHHE, IPaBUIIA
HOMEHKJIATypPHI.

J1abopaToOpHBIM
00OpyZIOBaHHUEM.
BrinoaHuth
1abopaTOPHBIE OIBITHI.

9. UsrorosieHue Monaeieu
MOJIEKYJI YTJIEBOJIOPOIOB.
10. CBolicTBa riIMIEpUHA.
11. B3anmoneiicteue
[JIIOKO3Bl C  THUAPOKCUIOM
meau (1) 6e3 HarpeBanus u
Mpyd  HarpeBaHUH. 12.
B3anmoneiictBue kpaxmana
¢ OIOM.

CocTaBlATh  CTPYKTYpPHBIE

bopmyIIbI, Ha3bIBATh
BakHermue OB, mwHcarth
IIpoCTeNIIne ypaBHEHUSA

XP g Hux.

MHPOBO33PEHUYECKON HJCH:
00BEKTUBHOCTH u
PEATbHOCTh OKPY’KAIOIIETO
MHDpa;

[IponoxuTh
(hopMHpOBaHKE JTOKAITLHOM

Hay4YHOU (XMMHYECKO)
KapTHHBI MUPA.

O06o06mmenue
3HAaHUH o
XUMHUU 33 KypC
OCHOBHOM

IIKOJIbI

cTpoeHue aToMoB, TUIBI XC,
Tunbl XP, KJ1acChl HEOPT. U OpT.
BEILIECTB.

OINMCHIBATh CTpOEHHE
aroMOB XD, OOBSICHSATH
MEXaHM3Mbl  00pa30BaHUA
XC, cocTaBIATh ypaBHEHHUS
XP, ompenensats tun XP,
KJIacC BEIIECTB, Ha3bIBaTh

ux, MpeaACKa3bIBaATh

CopneiicTBoBaTh B XOJIe
ypokKa (hopMHpOBaHHIO
MHPOBO33PEHUECKON HJCH:
00BEKTUBHOCTD "
pearbHOCTh  OKPYIKAIOIIETO
MUDA;

IIponomxuts
(hopmupoBaHHEe JTOKATHHON
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CBOMCTBA

Hay4YHOU (XMMHUYECKOM)
KapTUHBI MUPA.
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