l. INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJAMETA
8 ki1ace

1. JIn4HOCTHBIE Pe3yabTATHI:

OCO3HaHUE CBOECH ITHUYECKOM IPUHAJIEKHOCTHU, 3HAHUE UCTOPUN XMMHHU U BKJIAJAa POCCUNCKON XUMUYECKOW HAyKH B MUPOBYIO XUMHUIO;
(opmMHpOBaHKE OTBETCTBEHHOT'O OTHOILICHHS K MO3HAHUIO XMMHUH; TOTOBHOCTH U CIIOCOOHOCTH YYAIIUXCs K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA
OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U TEOPUH XMMHUH; OCO3HAHHOTO BbIOOpa U OCTPOCHHUE UHIMBUAYaAIbHOW 00pa30BaTeIbHON TPACKTOPHH;
(opMHUpOBaHKE IIETTOCTHON €CTECTBEHHO-HAyYHOU KapTUHBI MUPA, HEOTHEMIIEMON YaCThIO0 KOTOPOM SBJISIETCS XUMUYECKasi KapTHHA MUPA;
OBJIa/ICHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO PA3BUTHS HAYKU U OOLIECTBEHHOW IPAKTUKH, B TOM YHUCIIE U XMMUYECKUM;
OCBOEHHUE COLMAIbHBIX HOPM, IIPABUJI IOBEJIEHUS, poJiel U (JOPM COLMATBHOMN KU3HU B COLIMYME, IPUPOJIE U YACTHOW KU3HU Ha OCHOBE
HKOJIOTHYECKOH KYJIbTYphI M 0€30IaCHOTO 0OpaIIeHus ¢ BEIIECTBAMH U MaTepHAJIaMU;

(dbopMHpOBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH U B3POCIIBIMH B ITpoIiecce 00pa3oBaTeIbHON, OOIECTBEHHO
I10JIE3HOH, Y4eOHO-HUCCIe10BaTEIbCKON, TBOPUECKON U APYTUX BUJIOB AEATEIbHOCTH, CBI3aHHBIX C XUMUEH.

oIpeJieIeHue MOTUBALIMU U3y4YEeHUsl y4eOHOro MaTepuaa,;

OLICHMBAHME YCBAWBAEMOI'0 Y4YeOHOIrO Marepuasia, MCXOJs U3 COLMAJIbHBIX U JINYHOCTHBIX LIEHHOCTEH;

MOBBIIIEHUE CBOEr0 00pa30BaTEIbHOIO YPOBHS M YPOBHS I'OTOBHOCTM K M3YYEHHIO OCHOBHBIX MCTOPMYECKHUX COOBITHUH, CBSI3aHHBIX C
UCTOpHEH pa3BUTHUSI XUMHUH U OOIIECTBA,

3HaHUE MPABUII IIOBEJICHUS B UPE3BBIYAHBIX CUTYALIUAX;

OIICHUBAHUE COIMATBHON 3HAUMMOCTHU MPOQPECCUH, CBIA3AHHBIX C XUMHEH;

BJIaJIeHHE MTPaBUIaMU OE€30I1aCHOT0 OOpaIleHusl C XMMUYECKMMHU BEIIECTBAMU U 000PYAOBaHUEM, IPOSIBIEHUE SKOJIOTHYECKON KYIbTYPHI .

2. MeTaHpe}]MeTHbIe pe3yJjbTarbl:

orpeJiesIeHue Lienel cCOOCTBEHHOro 00yueHHsl, TOCTaHOBKA U (OpMYJIMpOBaHHe Ui ceOsl HOBBIX 337ay;

IUTAaHUPOBAHUE MyTeH TOCTUKEHUS JKETaeMOro pe3yibTaTa 00y4eHHs] XUMUHU KaK TEOPETUYECKOTr0, TaK U SKCIEPUMEHTAIIBHOTO XapaKTepa;
COOTHECEHHE CBOMX JEHCTBUI C IIIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBIEHUE KOHTPOJIS CBOEH JESITEIBHOCTH B IIPOLIECCE TOCTHKEHUS
pe3ylnbTaTa, onpeeleHne Cnoco00B JEHCTBUI MPHU BBIMOIHEHNUH J1a00paTOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUHU C MPaBUIIaMU TEXHUKU
0€301acHOCTH;

opraHu3aiys pabouero Mecra MnpH BBHIITOJTHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

MIPOTrHO3UPOBAHUE PE3YNIbTATOB O0yUEHUS, OLIEHUBAaHIE YCBOGHHOT'O MaTepuaa, OlleHKa KaueCcTBa U YpPOBHS IOJIYYEHHBIX 3HAHUN, KOPPEKIHS
MjaHa W crocoba JAeHCTBUS MPH HEOOXOIUMOCTH .

MIpOBe/IeHUE HAOIIOJCHU, ONTUCAHNE TIPU3HAKOB U YCIOBUH T€UEHUSI XUMUYECKUX PEaKIMii, BBHIMOJHEHUE XUMHUYECKOTO 3KCIIEPUMEHTA, BBIBOIbI
Ha OCHOBE aHaiM3a HaOIIOACHUI 33 SKCIIEPUMEHTOM, pElIeHHE 3a1a4, OJy4YeHuEe XUMUYeCKON HH(OPMALIUU U3 Pa3IMYHBIX HICTOYHHUKOB;
YMEHHE OpraHU30BBIBATH UCCIIEIOBAHUE C LIENbIO IIPOBEPKU TUIIOTES;

YMEHUE J1e1aTh YMO3aK/IIOUeHHs (MHAYKTUBHOE U [0 AHAJIOTUH) U BBIBOJIBI;



® yMcHHE OOBEKTUBHO OIIEHMBATh MH(POPMALHUIO O BEIIECTBAX W XUMHYECKUX TPOIECCaX, KPUTHUECKU OTHOCUTHCS K MCEBJIOHAYIHOM
nHpopMaIuu .

e Onpe/eicHHe UCTOYHUKOB XUMHUYECKOW HH(POPMAIINH, TTOJTydeHHE U aHaIu3 €€, CO3/[aHne HHPOPMAITMOHHOTO MPOAYKTA U €0 MPE3CHTAIIHS;

® JCITIOJIb30BaHHE OCHOBHBIX MHTEIUICKTYaJIbHBIX OTEpAIlAii: aHaIM3a U CUHTE3a, CPAaBHEHUS U CHCTEMATU3alluH, 0000IICHNsI M1 KOHKPETU3AINH,
BBISIBIICHUE TPHYUHHO-CIICICTBEHHBIX CBS3EH M IMMOCTPOSHHE JIOTMYECKOTO PACCYKICHUS M YMO3AKIIOUCHUs (MHIYKTUBHOTO, IEAYKTUBHOTO U 110
aHAJIOTUH) HA MaTepUalie €CTECTBEHHO-HAYYHOTO COJICPIKAHHMS,

® yMCHHE CO3/IaBaTh, IPUMEHATH U IPE0OPa30BhIBATH 3HAKU M CUMBOJIBI, MOJICTIH U CXEMBI JJIsl PEHICHUS] YIeOHBIX U TTO3HABATEIILHBIX 3a/1a4;

e (opMHpOBaHUE U PA3BUTHE KOJOTHUECKOTO MBIIICHHS, YMEHUE IPUMEHSTh €0 B TO3HABATEILHOM, KOMMYHHKATUBHOM, COIIMAIbHOMN MPAKTHKE U
npodeccCHoHATLHOW OpUEHTAIUY;

® pa3BHMBaTh KOMMYHUKAaTHBHYI) KOMIIETCHTHOCTb, MCIOJB3Yys CPEICTBA YCTHOM W NMHUChMEHHON KOMMYHUKAIIUH IPH paboTe C TEKCTaMH
yueOHHKA U JIOTIOTHUTEIILHOW JINTEPATYPOH, CITPABOYHBIMU TaOJIMIIAMH, IPOSBISTh FTOTOBHOCTD K YBOKEHUIO HHOM TOUKH 3PCHHUS TIPU 00CYKICHHH
Pe3yIbTaTOB BBIIIOJIHEHHOMW PabOTHI .

e TIEHEPUPOBAHME UJICH U ONPEICICHUE CPEICTB, HEOOXOIUMBIX JUIS UX Peah3alliu.

3. IlpeameTHBbIE Pe3yJIbTATHI:
yMEHHE 0003HaYaTh XUMUYECKUE DJIEMEHTBI, HA3bIBATh UX U XapaKTepU30BaTh HA OCHOBE MOJIOXKEHUS B iepuoanyeckoil cucreme [1. U.
Menpaeneena;

e (HOopMyIUPOBAHNE U3YUYECHHBIX MTOHITHIA: BEILIECTBO, XMMUUECKUN JIEMEHT, aTOM, MOJIEKYJla, NOH, KATUOH, aHUOH, IIPOCTOE U CI0XKHOE BELIECTBO,
XUMHUECKas peakus, BUAbl XUMUYECKUX peakui u T. 11.;

e onpezeneHue no GopMysaaM CocTaBa HEOPraHUYECKUX M OPraHUYECKHUX BEIECTB, BAJICHTHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB WJIM CTENEHH UX
OKHCJICHUS;

¢ [IOHMMaHue MHPOPMAIIH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (OPMYJIbI U YPAaBHEHUS;

® yMEHHE KJIaCCU(UIIMPOBATH MPOCTHIE (METAITBI, HEMETAIIJIBI, OJIArOPOJIHBIE Ta3bl) U CIOXKHBIC (OMHAPHBIE COSAMHEHNS, B TOM YHCIIE U OKCHUJIBI, a
TaK)K€ THJIPOKCH]IbI — KHUCIIOThI, OCHOBaHMsI, aM()OTEpHbIE TUAPOKCUIBI — U COJIM) BEIIECTBA;

e (QopmynupoBaHHE EPUOINIECKOTO 3aKOHA, 00BICHEHHE CTPYKTYPbI U HH(POPMALIUU, KOTOPYIO HECET NEPUOIUUECKasi CHCTEMa XUMUYECKUX
aneMmeHToB [l. 1. MenzeneeBa, packpbITHe 3HAUEHUS IEPUOIUYECKOTO 3aKOHA,

® yMEHHUE XapaKTepHU30BaTh CTPOECHUE BEIIECTBA — BUJIbI XUMHUUECKHUX CBS3€H U THIBI KPUCTAIUTMUECKUX PEIIETOK;

® OIHCaHUE CTPOCHMSI AaTOMOB XMMHUYECKHX 3JIEMEHTOB C MOPAAKOBBIMU HOMepaMu 1—20 u 26, 0TOOpaxKeHHe UX C ITOMOIIBIO CXEM;

e cocraieHue GOopMyI OKCHI0B XUMHUUECKUX HIEMEHTOB M COOTBETCTBYIOIUX UM THIPOKCH]IOB;

® HamKMCaHHUE CTPYKTYPHBIX (OPMYII MOJIEKYIISIPHBIX COETUHEHUHN U (POPMYIIbHBIX €IMHUL] HOHHBIX COETUHEHHH 110 BAJIEGHTHOCTHU, CTETIEHU OKUCIICHUS
WM 3apsily NOHOB;

e yMeHue GopMyJIUPOBATH OCHOBHBIE 3aKOHBI XMMHHU: TOCTOSHCTBA COCTAaBa BELIECTB MOJIEKYJISIPHOTO CTPOEHUS], COXpPAHEHHS MAacChl BEIIECTB, 3aKOH
ABorajipo;



e yMeHHE GOPMYIMPOBATH OCHOBHBIE ITOJIOKEHHUS] ATOMHO-MOJIEKYJIIPHOTO YYEHHUSI U TEOPUH JIEKTPOJIUTUUYECKON UCCOLUALINH;

® OIpe/eIeHUE IPU3HAKOB, YCIOBUM MPOTEKaHUs U IPEKPALIEHUS XUMUYECKUX PEAKIUil;

® COCTaBJIEHHE MOJIEKYJISPHBIX YPAaBHEHUH XMMHUYECKUX PEAaKLUi, TOATBEPKAAIOLUINX 00IINe XUMHUUECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB U OTPAXKAIOIIUX CBSI3U MEXKIY KJIaCCaMU COCIUHECHM;

® COCTaBJICHHME YPAaBHEHUH pEaKIUil ¢ yyacTHEM 3JIEKTPOIUTOB TaKKe B HOHHOHU (opme;

® OIIpe/EICHHUE 110 XUMUYECKUM YPaBHEHUSIM NPUHAAJICKHOCTH PEAKLIUN K ONPENeIEHHOMY TUITY WM BUY;

® COCTaBJICHHE YPAaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI C IOMOILBIO METOA MIEKTPOHHOIO OallaHca;

® [PUMEHEHUE MOHATUMN «OKUCIEHUE» U «BOCCTAHOBJIEHHE) /ISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB BEILIECTB;

® OmpeeNCHHE C IMOMOIIBIO KAUEeCTBEHHBIX PeaKIuil XJI0pua-, Cynb}ar- 1 KapOOHAT-aHMOHOB ¥ KATHOHA aMMOHHUS B PacTBOPE;

e 00BACHEHME BIMSIHUSA PA3IMUHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEAKIIMIA;

® yYMEHHUE XapaKTepHU30BaTh M0JI0KEHUE METAIIJIOB U HEMETAJIJIOB B IEPUOINYECKON CUCTEME IEMEHTOB, CTPOCHHUE UX aTOMOB U KPUCTAJLIIOB, 001111E
¢bu3nveckre 1 XUMHUYECKHE CBOWMCTBA;

e 00BsACHEHHE MHOI000pa3Hsl IPOCTHIX BEIIECTB SIBJICHUEM aJNIOTPOIIUM C YKa3aHUEM e€ IPHUUH;

® YCTAaHOBJIEHUE Pa3IMYMM IMJIPO-, TUPO- U SIEKTPOMETAIIIYPTUU U WIUTIOCTPUPOBAHHUE ITUX Pa3IMUYMi IPpUMEpaMu MPOMBIIIIIEHHBIX CIIOCOO0B
IIOJIy4EHUS METAIIIOB;

e yMEHHE JIaBaTh 00IIyr0 XapakTepuctuky 3nemeHToB I, I, VIIA rpymm, a Takke Bogoposa, KHCIOpoa, a30Ta, cepsl, hocdopa, yriaepoaa, KpeMHUS U
00pa30BaHHBIX UMU MIPOCTHIX BEIIECTB U BXKHEUIINX COEAMHEHUH (CTPOCHUE, HAX0KIEHUE B PUPOJE, NOJIyueHUE, PU3NIECKUE U XUMUYECKHE
CBOWCTBa, IPUMEHEHHE);

® yYMEHHE OINUCHIBaTh KOPPO3HIO METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEE;

® YMEHHUE IPOU3BOJUTH XUMUUECKHE PACUETHI C UCIIOJIB30BaHUEM TIOHATUN «MaccoBasi 10JIs BELECTBA B CMECH), «KOJIMUECTBO BEILIECTBAY,
«MOJISIPHBIN 00BEM» O (OopMyIaM U YPaBHEHUSM peaKiuii;

® OIKCaHUE CBOWCTB U MPAKTHUUYECKOTO 3HAYEHMSI U3YUEHHBIX OPraHUYECKHUX BEIIECTB;

® BBINOJIHEHHE 0003HAYEHHBIX B IPOTrPaAMME SKCIIEPUMEHTOB, PaCcllO3HaBaHNUE HEOPTaHUYECKUX BELIECTB 110 COOTBETCTBYIOIIUM ITPU3HAKAM;

e co0OuoieHre IpaBuil 6€30MacHO paboThl B XUMUUECKOM KabuHeTe (J1abopaTopun).

OOyyaromuiicss HAy4YuTCA:

®  3HAMb (NOHUMAMD):
— XUMHAYECKYIO0 CHMBOJIMKY: 3HAKW XUMUYECKUX AJIEMEHTOB, JOPMYIIBI XUMHUECKUX BEIIECTB, YPaBHEHHS XUMHUECKIX PEaKIINi;
— BaXHEHIINE XUMUYECKHUE MOHATHUS: BEIIECTBO, XUMHUECKUI 3JIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHbIE aTOMHAs U MOJIEKYJISIpHas Macchl, HOH,
KaTHOH, aHWOH, XUMHUYECKasl CBS3b, JIEKTPOOTPUIIATETILHOCTh, BAJICHTHOCTh, CTETICHb OKHCIICHHS,
MOJIb, MOJISIPHAsE Macca, MOJSIPHBIH OO0BEM, pacTBOPBI, AIIEKTPOJUTHI U HEIJIEKTPOIHUTHI, HIEKTPOJIUTHYECKAs JUCCOLUAINS, OKUCIUTENb
Y BOCCTAaHOBUTEIh, OKUCIIEHUE U BOCCTAHOBJICHUE, TETUIOBOW Y PEKT peaKIii, OCHOBHBIE THITBI PEaKIINi B HEOPTaHUIECKON XUMHUH;



— (OpMYITHPOBKH OCHOBHBIX 3aKOHOB M TEOPHH XWMHH: aTOMHO-MOJICKYJSIPHOTO YYEHHS;, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA
cocTtaBa BelIeCTB, ABoraapo; mnepuoaunueckoro 3akona [[. M. MenpeneeBa; Teopuu CTPOCHMSI aTOMa M YYEHHUsI O CTPOCHHUHU BEIIECTBA; TEOPUU
BJIEKTPOTUTAYECKON AUCCOIMALIMM U YYCHHSI O XUMUYECKOU PEaKIUH;
®  Hazvieamov.
— XMMUYECKHEC DJICMCHTEIL;
— COCJMHEHMS U3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
— OpraHuYecKue BEIIeCTBa 1Mo uX (popmyre: MeTaH, 3TaH, ITHIICH, alleTUIICH, METaHOJI, TAHOJI, IJIMIIEPUH, YKCYCHAsI KUCIIOTA, TJIF0K03a, caxapo3a;
®  00BACHAMD:
— (GUBUYECKUH CMBICII aTOMHOTO (TIOPSIKOBOI0) HOMEpA XMMHUYECKOTO 3JEMEHTa, HOMepa TPYIIbl M mepuoja B nepuogudeckoi cucteme JI. .
MeneneeBa, K KOTOPbIM 3J€MEHT PUHAIIICHKUT;
— 3aKOHOMEPHOCTH U3MEHEHUS! CTPOCHHUSI aTOMOB, CBOMCTB 2JIEMEHTOB B Ipe/iesiaX MallbIX MEPUOI0B U A-TPYII, a TAK)Ke CBOWCTB 00pa3yeMbIX UMU
BBICHINX OKCHJIOB U THIAPOKCHUJIOB;
— CYIIHOCTb MPOIIecca IEKTPOIUTHIECKON JUCCOLUAIIUU U PEaKIuii HOHHOTO OOMEHa;
®  Xapakxmepuzoeamo:
— XUMHYECKHE JJIEMEHTHI (OT BOJOpOJA 1O KaJblMs) HA OCHOBE MX IIOJOKEHMS B MEPUOIUYECKON cucTteMe Xumudeckux anemeHto JI. M.
MeHeneeBa 1 0COOEHHOCTEH CTPOEHUS X aTOMOB;
— B3aMMOCBSI3b MEXK]Iy COCTaBOM, CTPOCHHEM U CBOMCTBAMHU HEOPTraHUYECKUX BEIIECTB;
— XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIICCTB (IPOCTHIX BEIIECTB — METAJIOB U HEMETA/UIOB, COCTUHEHUH — OKCH/IOB,
KHCJIOT, OCHOBaHHM, aM(POTEPHBIX OKCHUJIOB U THAPOKCUIOB, COJIEH);
® onpedensamo:
— COCTaB BEIECTB M0 UX GopMmyam;
— BAJICHTHOCTH U CTEIICHU OKUCJICHHUS DJIEMEHTOB B COCAUHECHUH;
— BUJIBI XUMHYECKOH CBS3U B COCAUHCHUSIX;
— THUIBI KPUCTATMYECKUX PEIIETOK TBEPABIX BEIIECTB;
— NPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COETMHEHUII;
— TUIBI XUMUYECKHUX PEAKIINIA;
— BO3MOYKHOCTb MTPOTEKAHUS PEAKIil HOHHOTO OOMEHa;
®  COCmAasnsAmy:
— CXEMBI CTPOEHUS aTOMOB MEPBBIX IBAAATH 3JIEMEHTOB niepuoandeckon cucremsl Jl. . Menaeneena;
— (opMysBl HEOPTraHUYECKUX COSAMHEHU N3YYEHHBIX KIIACCOB BEIECTB;
— YpPaBHEHHS XUMHYECKUX PEAKIINil, B TOM YUCJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C TIOMOIILI0 METOIa DJIEKTPOHHOTO OalaHca;
® 0e30nacHo obpawamscs:
C XUMHUYECKOW TOCy 101 U TaOOpaTOPHBIM 000PYI0BaHHEM;
®  1POBOOUMb XUMUYECKULL IKCNEPUMEHN:
— MOATBEPKIAOMINN XUMUYECKUN COCTaB HEOPTaHMYECKUX COCTMHEHUH;
— MOJATBEPXKAAIOUIUN XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIIACCOB HEOPTaHUYECKHUX BEILIECTB;



— TI0 MOJYYEHHUI0, COOMPAHUIO M PACTIO3HABAHUIO Ta3000pa3HBIX BEHIECTB (KUCIOpOa, BOJIOPOa, YIVIEKUCIOTO ra3a, aMMHaKa);

— M0 OTNPEACTICHUIO XJIOPU-, CyIb(aT-, KApOOHAT-MOHOB U HOHA AMMOHHUS C TIOMOIIIBIO KAY€CTBEHHBIX PEAKIIHIA,
®  BLIYUCTAMD:

— MAacCOBYIO JIOJIF0 XUMUYECKOT0 3JIeMEHTa 10 PopMyJie COeAMHEHMUS,

— MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

— Maccy OCHOBHOI'O BEILIECTBA I10 U3BECTHOM MacCOBOM JJOJIU MpUMecei;

— O00BEMHYIO JI0JII0 KOMIIOHEHTA ra30BOM CMECH;

— KOJIMYECTBO BEIIECTBA, 00BEM MITM Maccy BEIIeCTBa [0 KOJIWYECTBY BellecTBa, 00bEMY UIIM Macce PeareHTOB, U MPOAYKTOB PEaKIIUH;
®  UCNONB308aMb NPUOOPEMEHHBLE 3HAHUS U YMEHUA 8 NPAKMUYECKOU 0esimeNbHOCMU U NOBCEOHEBHOU HCUSHU.!

— st 6e30macHOro OOpalieHus ¢ BEIIECTBAMH W MaTepuajlaMH B MOBCEAHEBHOW KM3HU M TPAMOTHOTO OKa3aHWS IMEPBOW MOMOIIM MPHU OXKOTaX

KHCIIOTaMU U IIeJI0YaMH;

— Ui OOBSICHEHUS OT/ACIBHBIX (PaKTOB U MPUPOIHBIX SIBICHUI;

— JUISl KPUTUYECKOM OIEHKH MH(POPMAIUH O BEIIECTBAX, UCIIOIb3yEeMbIX B OBITY.

— IPOBOJUTH OIIBITHI IO IMOJTYYCHUIO U U3YUCHUTIO XUMHUYCCKUX CBOIICTB PA3JIMYHBIX BCUICCTB;

— TPaMOTHO OOpaIaThCs C BEIIECTBAMU B TIOBCETHEBHOI JKU3HU .

Oobyuarowguiica noayuum 603MOHCHOCHb HAYUUMbCA .
o Xapakxmepuzo8ams 0CHOBHbLE MEMOObl NO3HAHUS XUMUYECKUX 00beKMOo8. Habo0e e, UsMeperue, IKCNepUMEHm, MOOeIUpPosanue;
. paznudamos Xumuieckue 00bekmol (6 cmamuke):
— XUMuyeckue 21eMeHmbl U npocmule 8euecmed,
— Memainvl U HeMemauivl U Xapakmepuzo8ams OMHOCUMENbHOCHb NPUHAOTEHCHOCMU MAKUX 00beKMO8 K MOl WU UHOU cpynne;
— opeaHuyecKue U HeopeaHuuecKue cOeOUHeHUs1,
— 2UOpPOKCUObL (KUCIOpoOcodepacauyue KUCIOMbl, OCHOBAHUS, AMpomepHble 2UOPOKCUObL);
— OKCUObl Hecoleobpazyrouue u coieoopasyrouue (KUCIomuole, OCHO8HblE, aMpomepHble),
— BAIEHMHOCMb U CMENneHb OKUCIEHUSL,
— cucmemamuyeckue u mpusUaiIbHvle MePMUHbL XUMUYECKOU HOMEHKIAMYpbl,
— BHAKOBYI0 CUCIEMY 6 XUMUU (3HAKU U YOPMYIbL, UHOEKCbL U KOIDPuyuenmol, CMpyKmypHvle U MOLEKYIAPHbLE (POPMYIbl, MOJEKVIAPHbIE U UOHHbLE
VpasHeHus: peakyuil, NoIHble U COKPAWEHHbLE UOHHbLE YPABHEHUS PeaKyull, MepMOXUMULEeCKUe YPAGHeHUs, 0003HAYEHUs. CIeneHU OKUCIEHUs U 3apaod
UOHA 8 popMYIe XUMULECKO20 COeOUHEHUs),
. paziudamos xumuieckue 00bekmol (6 OUHAMUKE):
— usuueckue u XumuyecKue cmopoHbvl NPOYECco8 pAcmeopeHuUst U OUCCOYUAYUL,
— OKUCIUMENbHO-60CCMAHOBUMENbHbIE PEaKYuU U peakyuu 0oMeHa,
— cXeMbl U YPAGHEeHUsL XUMUYECKUX PeaKyuil;
o COOMHOCUMD:
— 9K30mepMuiecKue peakyuu U peakyu 20penus,
— Kamanumuyeckue u pepmenmamueHvle peaKyuu,



— Memaii, OCHOBHbIU OKCUO, OCHOBAHUE, COTb;

— HeMemaJ, KUCIOMHBIU OKCUO, KUCIOMA, COb,

— cmpoenue amoma, 8U0 XUMUYECKOU C8513U, MUN KpUCMAIUYECKOU peuémKu u (husuieckue c80UCmea 8euecmed,
— HaxodcoeHue 1eMeHmOo8 8 NPUPoOe U NPOMbIULIEHHbIE CNOCOObL UX NOTYYEHUS,

— HeoOX00UMOCbL XUMUYECKO20 NPOU3BOOCMBA U MPeOOBaHULL K OXPaHe OKpydicarouleli cpeobvl,

— HeobxX00UMOCMb NPUMEHEHUsL COBPEMEHHBIX 8elecm8 U MAmepudaios i mpebosanull K 300p08becOepedceHuIo;

o 8b106UCAMb U IKCHEPUMEHMAILHO NPOBEPAMb 2CUNOME3bl O XUMUUECKUX CBOUCMBAX 6eujecme HA OCHO8e UX COCmasd, CMpPOeHUs: U
NPUHAONEHCHOCMU K ONPEOEIEHHOMY KIACCY (epynne) seujecmas,

o NPOSHO3UPOBAMb CHOCOOHOCb Bewecmea NPOABIAMb OKUCTUMENbHbIE UIU B0CCMAHOBUMENbHbIE CBOUCMEA C YUEMOM Cmenenel OKUCIeHUs
IIEMEHMO8, BXO0AUWUX 8 20 COCMAB, A MAKHCe NPOOYKMOE COOMBEMCMBYIOWUX OKUCTUMENbHO-80CCIMAHOBUMENbHBIX PeaKyull;

o COCMAsIsiMb YPAGHEHUsL peakyuil ¢ yuacmuem munuyHblX OKUCIUmenel U 60CCManosumenell Ha OCHO8e 3J1eKMpOoHHO20 bananca,

o onpeoensams 803MOICHOCMb NPOMEKAHUS XUMUYECKUX PeaKkyuti Ha OCHO8e 2NeKMPOXUMUYECKO20 pA0d HANPANCEHUL Memaios, psiod
INEKMPOOMPUYAMENLHOCU HEMEMAL08, MAOIUYbL PACMBOPUMOCIU U YUEMA YCL08UL NPOBEOCHUS. PEAKYULL,

o nPOBOOUMb PACUEMbL NO XUMUYECKUM HOPMYIAM U YDABHEHUSM:

— 07151 8b1800A (YOPMYIbL COCOUHEHUSL NO MACCOBLIM OOJISIM IJIEMEHMO8;
— 0J1 NPUSOMOBIEHUSL PACMBOPA C UCNOTb308AHUEM KPUCTIALIOSUOPAMO8,
— 0J18 HaxoxcOeHus 00U 8bIX00A NPOOYKMA PeaKyull N0 OMHOUEHUIO K MeopemuiecK 603MONCHOMY;
— ¢ ucnonvzosanuem npasuia I eti-/lroccaka 06 00bEMHBIX COOMHOWEHUSX 2A308;
— C UCNONIL30BAHUEM NOHAMUL (KMOJIbY, «(MMOIbY, «4UCIo A802adpoy;
— N0 MEPMOXUMUYECKUM YPAGHEHUSIM PEaKyull;
®  NPOBOOUMb XUMUYECKUL IKCNEPUMEHM C HEYKOCHUMENbHBIM COOMI00eHUeM NPAsUTl MEXHUKU Oe30NACHOCIL:
— 1O YCMAHOBIEHUIO KAYeCMBEHHO20 U KOIUYECMBEHHO20 COCMABA COeOUHEHUs;
— NpU BbINOTHEHUU UCCTE008AMENLCKO20 NPOEKMA,
— 8 0OMAWHUX YCLOBUSX,

. UCNONL308aMb NPUOOPEMEHHDLE KIIOYEBble KOMNEMEHYUU 05l 6bINOJHEHUs. NPOEKMO8 U YUeOHO-UCCIe008AMEeNbCKUX Pabom No U3YYeHUIO
c680lcm8, cnocoH08 NOYUEHUs. U PACNO3HAHUS 6eUjeCE;

. onpeoensams UCMOYHUKU XUMUYECKOU UHDOpMayuy, npeocmasisims CRUCOK UHDOPMAYUOHHBIX PeCypco8, 8 MOM YUCLEe U HA UHOCMPAHHOM
sA3bIKe, 20MOBUMb UHGOPMAYUOHHBIU NPOOYKM U NPE3eHMOB8AMb €20,

° 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUeCEax U XUMUYECKUX NPOYeccax, KPUmudecku OMHOCUMCS K NCe8OOHAYYHOU UHGopmayuu,
HeOd0bpOCoBeCMHOI peKiiame 8 CpedCmaax MaccoBoll UHghopmayuu;

. €030a8amv MOOenU U cxembvl 0Jisl peulenuss y4eOHbIX U NOZHABAMENbHBIX 3A0aY.

® gul0GUcAMb U NPOBEPAMb IKCHEPUMEHMANIbHO 2UNOMe3bl O XUMUYECKUX CBOUCMEAx Geujecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX
CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe peakyuu, 0 Xxapakmepe u npoOyKmMax pasiudHblx XUMUYECKUX PeaKkyull,

® C030a8amv MoOenu u cxemul OJisl peuleHus Y4eOHblX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb

®  HE0OX0OUMOCHb COONIOOEHUSI NPEONUCAHUL, NPEDSIacaeMblX 8 UHCMPYKYUSX NO UCNOIb30BAHUIO JIeKAPCME, CPedCcma8 Obimo8oU XuMuu u op .



9 kJjacc

JIMYHOCTHBIE Pe3VabTaThI:

3HaHUe U NOHUMAHUe. OCHOBHBIX HCTOPUYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XHWMHH, JOCTHXKEHUH B OOJIACTM XUMHH M KYJIbTYpPHBIX
TpaaUIUi CBOEH CTpaHbl (B TOM YHCJIC HAYYHBIX ); OOIIIEMUPOBBIX JOCTHIKEHUN B 00JIACTH XUMHUHW; OCHOBHBIX NMPUHITUIIOBY MPABHJI OTHOIIECHHUS K
MIPUPOJIC; OCHOB 37I0POBOTO 00pa3a >KU3HH U 30POBbECOEPETAIONINX TEXHOJIOTHIA; TIPABUII TIOBEICHUS B YPE3BBIYAHBIX CUTYAIHSIX, CBSI3aHHBIX C
BO3JICCTBUEM Pa3IMYHBIX BEIIECTB; OCHOBHBIX MPaB M 00S3aHHOCTEH I'pakJaHWHA (B TOM YHCIIE 00YYaromerocs), CBSI3aHHBIX ¢ JIMYHOCTHBIM,
npodeccHOHATBHBIMU KU3HEHHBIM CaMOOTIPE/ICIICHUEM; COIIMAIbHON 3HAUMMOCTH U CO-JACpPKaHUsI MPOQECCHid, CBI3aHHBIX C XUMHUCH;

YyeCmeo 20pOoCcmu 3a POCCUUCKYI0 XMMHYECKYI0 HAyKy M JIOCTH)KCHHS YUYEHBIX, YBOKCHHUE W TPHUHATHE JOCTHIKEHUH XHMHH; JTHOO00BH U
OepeKHOE OTHOIIECHUE K MPUPOJIC; YBAKECHUE U YUET MHCHUH OKPYXKAIOMIUX K JUYHBIM JTOCTYDKCHHUSAM B U3YUCHUU XHUMUU;

npusHanue TEHHOCTU COOCTBEHHOT'O 3JI0POBbS M 3J0POBbSI OKPYXKAIONIMX JIFOJCH; HEOOXOJUMOCTH CAMOBBIPAKEHUS, CaMOpeaTu3allny,
COLMAJIbHOTO TPU3HAHUS,

0CO3HaHUe CTETIEHU TOTOBHOCTU K CaMOCTOSATEIbHBIM I10- CTYIIKaM U ACHCTBUSAM, OTBETCTBEHHOCTH 32 UX PE3YJIbTaThl;

nposgienue SKOIOTUYECKOTO CO3HAHUS, A0O0POKENaTeNIbHOCTH, IOBEpHUS M BHUMATEIBHOCTH K IOJSM, TOTOBHOCTH K COTPYAHHYECTBY;
WHUIUATUBBl M JII0O03HATENILHOCTH B H3YYEHHMM BEIIECTB M MPOIECCOB; YOEXKIEHHOCTH B HEOOXOIMMOCTH Pa3yMHOTO HCHOJIb30BAHUS
JOCTUKEHHUI HAYKW U TEXHOJIOTHIA;

VMeHue YCTaHABJIMUBATH CBSI3U MEXKIY LIETbI0 U3yYEHUS] XUMHH U TEM, JAJISl Yero 3TO HYKHO; CTPOUTH KU3HEHHBIE U MPOdeCCHOHAIbHbIC TIIAHBI C
YYETOM YCHEIIHOCTH U3YYCHHs] XUMUU U COOCTBEHHBIX IPHOPUTETOB.

MeTanpeaMeTHbIE Pe3YabTaThl:

UCNONb306aHUe PABINYHBIX UICTOUHUKOB XUMHUECKOW MH- (hopMalMy; MMOTydyeHHe Takoi HHPOpMaLK, ee aHalIu3, MOATOTOBKAa HA OCHOBE 3TOT0
aHaJIn3a NHOOPMALIMOHHOTO MTPOIYKTA U €ro MPe3eHTallNs;

npumeneHue OCHOBHBIX METOJIOB MO3HAHUs (HAOMIOJEHUS, IKCIEPUMEHTA, MOJAEIMPOBAHUSA, U3MEPEHHUS U T. JI.) Ul U3YYEHUs] XMMHUYECKUX
00BEKTOB;

UCnoIvb306aHue OCHOBHBIX JIOTMUECKHX Olepanui (aHaiu3a, CUHTE3a, CpaBHEHUs, OOOOLIEHMs, JI0Ka3aTelbCTBa, CHUCTEMaTH3alUH,
KJIAaCCU(UKALIUU U JIp.) IPU U3YYEHUH XUMUYECKUX O0BEKTOB;

@opmynuposanue BHIBOJOB U YMO3AKIIOYEHUH U3 HAOIIOJIEHUH M M3yYEHHBIX XUMUUYECKUX 3aKOHOMEPHOCTEH;

— NPOCHO3UpPOBaHUe CBOMCTB BEIECTB HA OCHOBE 3HAHUS MXCOCTaBa M CTPOEHUS, a TAK)KE YCTAHOBJICHUS aHAJIOTUU;

Gopmynuposanue WIEH, TUIOTE3 U MyTel MPOBEPKU UX UCTUHHOCTH;

- onpedenenue 1eae U 3aa4 y4eOHOM M UCCIEI0BATEIbCKON AEATEIILHOCTH M ITyTEH UX TIOCTUKEHUS;

packpeimue TPUUMHHO-CIEACTBEHHBIX CBSI3€M MEXKIy COCTaBOM, CTPOEHHEM, CBOMCTBAMH, NMPUMEHEHHEM, HAXOXXJIECHHEM B IpHU- POJE U
MOJIyY€HUEM BaXKHEUIITNX XUMHUECKHUX BEIIECTB;

apeymenmayuss COOCTBEHHON TO3MLMU U €€ KOPPEKTUPOBKAB XOJI€ AUCKYCCHHU IO MaTepuaiaM XUMHUYECKOTO COAEPIKaHuUsI.

IIpeaMeTHBIE PE3YabTATHI:

B nosnasamenwvnoi cehepe
Bunanue (nonumanue):
XUMHYECKOH CHMBOJIMKH: 3HAKOB XHMHYECKUX 3JIEMEH- TOB, POPMYJ XUMHYECKUX BEIIECTB, YPAaBHEHUH XUMUYECKUX pe-aKIIHiA;



BAKHEUIINX XUMUYECKUX TOHATHI: BEIECTBO, XMMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIEC aTOMHAs U MOJIEKYJISIPHAs MacChl, OH,
KAaTHOH, aHUOH, XUMHUYECKasl CBs3b, AJIEKTPOOTPHUIIATEILHOCT, BaJICHTHOCTb, CTENIEHb OKHCIIEHHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM,
pacTBOpBI, DJIEKTPOJUTBl U HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JAMCCOLMALMS, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTAHOBJICHHE, TEIUIOBOM 3P PEKT peaKiiu, OCHOBHbIE TUIIbI PEAKIIUN B HEOPTraHUUECKON XUMUU;
(OpMYIHPOBOK OCHOBHBIX 3aKOHOB M TEOPHH XUMHUH: aTOMHO-MOJICKYJISIPHOTO YYEHHS; 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA
cocraBa BellecTs, ABorajpo; Ilepuonnueckoro 3akona JI. 1. MenzeneeBa; TEOpUM CTPOEHUSI aTOMa U yYEHUS O CTPOCHHUU BELIECTBA; TEOPHUU
AIEKTPOJUTUYECKON JIUCCOUMALUA U YYCHHUSO XMMUYECKON peakuu.
Ymenue nazvieamn:
— XUMHYECKHUE DJIEMEHTHI;
— COEMHEHUS U3YUYECHHBIX KJIIACCOB HEOPIaHUYECKUX BEILIECTB;
— OpraHMYecKHe BeUlecTBa MO MX (Qopmylie: MeTaH, 3TaH, 3TU- JICH, alleTWICH, METaHOJ, 3TAaHOJ, TNIMIEPUH, YKCYCHAas KHUCIIOTa, TIIIOK03a,
caxaposa.
Obvsacnenue:
— (U3UYECKOT0 CMBICIAa aTOMHOTO (TIOPSIKOBOT0) HOMEpAa XUMHUECKOTO AJIEMEHTa, HOMEPOB TPYMIIBI U meproaa B Ilepuoauueckoii cucreme
J. 1. MenpneneeBa, K KOTOPBIM 2JIEMEHT IIPU- HAJJIEKUT;
— 3aKOHOMEPHOCTEW U3MEHEHUs CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeesiaX MajblX IEPUOJO0B U A IpyIIl, a TAK)KE CBOMCTB 00pa3yeMbIX
VMU BBICHIUX OKCHJIOB U THJIPOKCU/IOB;
— CYIIHOCTHU IPOILIECCa MIEKTPOIUTUUECKON TUCCOIMALINY U PEAKIIUi HOHHOTO OOMEHa.
Ymenue xapaxmepuzosams:
— XMMHYECKHE AJEMEHTHI (OT BOAOPOJa J0 KalbllMsg) Ha OCHOBE X MoioxeHus: B [lepuonnyeckoil cucreme xumudeckux snemeHToB 1. .
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB;
— B3aMMOCBSI3b MEXK/ly COCTABOM, CTPOEHUEM U CBOMCTBAMU HEOPTraHUYECKUX BEILECTB;
— XMMMYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCHJIOB, KUCIOT, OCHOBaHHM, aM()OTEPHBIX COENUHEHUINH COJIelt).
Onpeoenenue:
— cOCTaBa BEMIeCTB Mo uxX Gopmynam;
— BAQJIEHTHOCTH M CTENEHU OKHUCIICHUS AJIEMEHTOB B COEIMHEHUU;
— BHUJIOB XMMHUYECKOM CBSI3U B COEAMHEHUSX;
— TUMOB KPUCTALTMYECKUX PEIIETOK TBEPBIX BEIIECTB;
— MPUHAJIEKHOCTH BEIIECTB K ONPEEIIEHHOMY KJIACCy COEAN-HEHUII;
— TUTIOB XUMUYECKUX PEAKIIHA;
— BO3MOXHOCTH IPOTEKAHUs peaKkIii HOHHOTO OOMeHa.
e Cocmaenenue:
— cxeM crpoenust aromoB nepBbix 20 anemenToB Ilepuonuueckoii cuctemst J. . Menzaeneesa;
— (hopMyI1 HEOPraHMYECKUX COEMHEHHN I N3YYEHHBIX KJIaCCOB;
— YpaBHEHU XUMHUYECKUX PEAKIUM.
besonacnoe obpawenue ¢ XAMUUECKON MOCYI0H U 1aOOPaTOPHBIM 00OPYIOBAHUEM.



e [IpogedeHue xumuueckoeco IKCnepumMeHma:
— MOATBEPKAAIOIIET0 XUMHUUECKHE CBOWCTBA M3YUCHHBIX KJIACCOB HEOPTAaHUYECKUX BEILIECTB;
— MOATBEPKIAAFOIIETO XUMUYECKUH COCTaB HEOPTaHNYECKUX COSMHECHUN;
— MO MOJIyYEHHUI0, COOMPAHUIO U PACIO3HABAHUIO T'a3000pa3HbIX BEIIECTB (KUCIOPO/a, BOJOPO/Ia, YIICKUCIIOro ra3a, aMMHUaKa);
— M0 OMpPEACTCHUI0 XJIOPHUI-, Cylbdar-, KapOOHAT-HOHOB MHOHA AMMOHHUS C IIOMOIILI0 KAYECTBEHHBIX PEaKIIUU.
e Buiuucnenue:
— MaccCOBOM JIOJTM XUMUYECKOTO 3JIEeMEeHTa M0 (PopMysie COeAMHECHMUS,
— MacCOBOH JIOJIH BEIIECTBA B PACTBOPE;
— MAacchl OCHOBHOT'O BEIIIECTBA MO0 U3BECTHOW MacCOBOH J10JI€ IPUMECEH;
— 00BEMHOM 10JI KOMIIOHCHTA ra30BOM CMECH;
— KOJIMYECTBa BeIllecTBa, 00beMa HIIM MacChl BEIIECTBA M0 KOJIMYECTBY BEIIECTBa, 00BEMY MJIM MacCe PeareHTOB UJIH MPOJYKTOB PEaKIIHH.
o Ucnonvzosanue npuobpemeHHbIX 3HAHUN U YMEHU 8 NPAKMUYECKOU OesiMelbHOCHU U NOBCEOHEBHOU HCUZHU.!

— JJIA 0e30I1acHOro O6paHI€HI/I$I C BCIICCTBAMH U MaTCprajiaMu B HOBCCI{HGBHOﬁ JKM3HU U I'PaMOTHOI'O OKa3aHUA HGpBOfI IIOMOIIH IIPpHU OKOTax
KHCJIOTaMM M IICJI0YaMHU,

— JU1s1 OOBSCHEHUS OTAENbHBIX (PAaKTOB U NMPUPOIHBIX SABICHUM;

— TSl KpUTUYECKOM OIIEHKU MH(POPMAIH O BEIIECTBAX, UCIIOIb3YyEMbIX B OBITY.

B neHHOCTHO-OpMEeHTALIMOHHOM cdepe

Ananuz u oyenxa MOCIAEACTBUN JUIsI OKPY’KaIOIIEl cpelibl OBITOBON U MPOU3BOJCTBEHHON EATEIBHOCTH YEIOBEKa, CBSI3aHHOM C MOJIyYeHUEM U
nepepaboTKOI BEIIeCTB.

B Tpynosoii chepe

IIposedenue onepayuii ¢ UCTIONB30BAaHUEM HarpeBaHUs, OTCTauBaHUs, (PUIBTPOBAHNUS, BbIIAPUBAHUS; IOJyYEHUs, COOMpaHMsl, pacliO3HABAHUS
BELIECTB; N3TOTOBJIECHUS MOAEIEN MOJIEKYJI.

B cdepe Ge3onacHoCTH KU3HEAEATETbHOCTH

— Cobnro0enue IpaBUI TEXHUKU 0€30MIaCHOCTHU MIPU MPOBEIEHUU XUMUYECKOTO IKCIIEPUMEHTA,

— oKa3anue NIEPBOU MOMOIIH MPHU 0XKOTraxX, MOPe3ax U XUMUYECKUX TPaBMax.

BbIYyCKHUK HAYUMTCSH:

BepinycKkHUK Hay4uTCs:
® Ha3bIBATh XMMHMUYECKHUE DIEMEHTBI U XapaKTepU30BaATh UX HAOCHOBE MOJIOKEHUA B lleproanyeckon cucreme;

L4 (bOpMy.HI/IpOBaTB HU3YUCHHBIC ITOHATHA: BCHICCTBO, XUMHUYECKUM 9JICMCHT, aTOM, MOJICKYJIa, HOH, KATUOH, aHUOH, IIPOCTOC U CIIOKHOC BCHICCTBO,
XUMHYCCKad peakus, BUIbl XUMHUYICCKUX pCaKLII/Iﬁ nT. I,

® ONpcAcIAThL 110 (bopMynaM COCTaB HCOPraHMYCCKUX M OPraHUMYCCKHUX BCHICCTB, YKa3bIBATH BAJICHTHOCTH aTOMOB XHMHYCCKHX DJJICMCHTOB HWJIN
CTCIICHU UX OKUCJIICHUS,

® pazbACHATH MHPOPMALIUIO, KOTOPYIO HECYT XUMUYECKUE 3HAKH, (POPMYIIbI U YPABHEHUS;
® KJIaCCH(PHUIMPOBATH MPOCThIE (METaIbl, HEMETAJIbI, OJArOpOIHBIC T'a3bl) U CIIOKHBIC BelllecTBa (OMHAPHBIC COSTUHEHHS, B TOM



YHCIIC ¥ OKCHJIBI, @ TAK)KE THIPOKCH]IBI — KUCIIOTHI, OCHOBaHUS, aM(OTEPHBIC THPOKCHIBI U COJIH );

e ¢opmynuposars [lepuoandeckuii 3akoH, 00BACHATH CTPYKTYpPY B HH(pOpManuio, KoTopyro HeceT [leproaudeckasi cucteMa XUMHYECKUX YJICMCHTOB
J1. 1. MenneneeBa, packpbiBaTh 3HaueHue [leproandeckoro 3akoHa;

® XapaKTepH30BaTh CTPOCHHUE BEIIECCTBA — BH/bI XUMHYECKHX CBS3CH M THIIBI KPHCTANIMYSCKUX PEIICTOK;

® OIMCHIBATh CTPOCHUE aTOMOB XUMHUECKHX dieMeHTOB Ne 1—20um 26 1 0TOOpaXkaTh UX C MOMOIIBIO CXEM;

® COCTaBJIATh (DOPMYJIBI OKCHIOB XMMHUCCKHUX SJIEMEHTOB M COOTBETCTBYIOLIUX UM I'MJIPOKCHJIOB;

® 3aIIMCbIBATh CTPYKTYPHBIC (bOpMy.]'IBI MOJICKYIISAPHBIX COC,Z[I/IHCHI/Iﬁ n (bOpMYJ'IBHBIC CAWHUIBI MOHHBIX COC,Z[I/IHGHI/II\/'I 110 BAJICHTHOCTH, CTCIICHAM
OKHMCJICHHS WK 3apsaiaM MOHOB,

(hopMyIIMpOBaTh OCHOBHBIC 3aKOHBI XMMHUU — TIOCTOSIHCTBA COCTaBa BEIIECTB MOJEKYJISIPHOTO CTPOCHHS, COXPAHEHUS MACChl BEIIECTB, 3aKOH
ABoranpo;

(GopMyITUPOBATh OCHOBHEIC MOJIOKCHHSI AaTOMHO-MOJIEKYJIIPHOTO YUEHUS U TCOPHH JIEKTPOTUTHICCKON TUCCOIHUAINY;

® OIpeAeIATh MPU3HAKU, YCIOBUS MIPOTEKAHUS U IPEKPAIICHUSI XUMAYECKUX PEAKIIUA;

® COCTaBJISITb MOJICKYJIIPHBIC YPABHEHUSI XUMUUYECKUX PEAKIUH,

MOATBEPXKIAIONIUX OOIME XUMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB M OTPAKAIONIUX CBSI3M MEXIYy KJaccamu
COCIMHECHHI;

® COCTABJISITH YPAaBHEHMs PEAKUUN C y4aCTUEM DIJIEKTPOJIUTOB
B MOJIEKYJIIPHOM U HOHHOM BUJAX;
® OIpPEAEIATh 10 XUMUYECKUM YPABHEHMSIM MPUHAJICKHOCTbPEAKIMN K ONPEICIEHHOMY THUILY WJIN BULY;
® COCTaBJISATh YPAaBHEHHsS OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLIMH C TOMOIIBIO METO/IA 3JIEKTPOHHOTO OajlaHca;
® [IPUMEHSATH MOHITHUS KOKUCIEHUE» U «BOCCTAHOBIICHHE JUUISIXaPAKTEPUCTUKN XUMHYECKUX CBOWCTB BEILIECTB;
® ONpENENATh C MOMOIIBIO KaYeCTBEHHBIX PEAKIMH XJIOpUA-, CyiIb(aT- U KapOOHAT-aHMOHBI M KATHOH aMMOHHUS B PaCTBOPE;
® 00BSCHSATH BIMSHNE PA3JIMYHbBIX (PAKTOPOB HAa CKOPOCTh XUMUYECKUX PEaKIUi;

® XapaKTEepH30BaTh IOJIOKCHHE METANIOB M HEMeTauioB B [lepmoauueckoil cucteMe 3J1eMEeHTOB, CTPOCHHE UX aTOMOB M KPUCTAJUIOB, OOIIHUE
¢du3nveckre 1 XUMHYECKHE CBOMCTBA;

® 00BACHATH MHOTOOOpa3zue MPOCTHIX BEIIECTB SIBICHUEM AJIOTPONUH U yKa3bIBaTh €€ NPUUMHBI,

® pa3nyaTh TUAPO-, MUPO- U INEKTPOMETAIUTYPIHIO U WUTIOCTPUPOBATh UX MPHUMEPAMHU MPOMBIIUIEHHBIX CIOCOOOB MOJTyYEHHS
METaJIJIOB,;

e aBaTh 00IIYyI0 XapakrepucTuky 31aemenTos |, |1, VII A rpymnm,a takke Bogopoaa, KUCIopoJa, a3ora, cepbl, ¢ocdopa, yriepona,
KPEeMHHUSI U O00pa30BaHHBIX MMHU MPOCTHIX BEIIECTB M BAXHEUIIMX COCTUHEHUH (CTpOEHHUE, HaXOXJEHHE B MPUPOJE, MOyuyeHHe, (Gu3ndeckue u
XUMHWYECKHE CBOWCTBA, TPUMEHEHHE);

® OMUCHIBATH KOPPO3UIO METAJIOB M CIIOCOOBI 3aIIUTHI OT HEe;

® [IPOM3BOJUTH XUMUYECKHE PACUEThI C HCIIOJIB30BAHUEM MTOHATHI «MaccoBasi 0JIs BEILIECTBA B CMECH», «KOJIMUYECTBO BEIIECTBAY,
«MOJISIpHBIA 00beM» 1O (hOopMyJiaM M YpaBHEHUSAM PEaKIHi;

® OIIMCHIBAaTH CBOMCTBA U MPAKTUYCCKOC 3HAUCHUC HM3YUYCHHBIX OPraHUYCCKHX BCIICCTB,
® BEINOJIHATE 0003HAYECHHEIC B mporpamMme SKCIICPUMEHTEI, paClio3HaBaTb HCOPTraHMYCCKUEC BEIICCTBA 11O COOTBETCTBYIOIINUM ITPU3HAKAM;



e coOoaTh MpaBuiia 6€30MmacHON paboOThl B XUMUUYECKOM KaOnuHeTe (J1TabopaTopun).

BbInycKHUK noay4um 803MOXCHOCMb HAYYUMbCS:

e Xapaxmepuzoeamsb OCHOBHbBIE MEMOObl NO3ZHAHUS XUMUYECKUX 00BEeKmOo8: HabI0OeHUe, UBMepeHUe, IKCNEPUMEHNL, MOOEIUPOBAHUE.
® Pasnuuams xumuueckue oovexkmol (6 cmamuxe):

— XUMUHecKue 31eMeHmbl U NPOCmvie 8euecmsd;

— Memaiibl U HeMEeMAalivl U XApaKmepu3o8ams OMHOCUMENIbHOCMb NPUHAONEHCHOCINU MAKUX 00beKmMo8 K Mol Ul UHOUSPYNNE;

— OpeaHUYecKue U HeOPSAHUYEeCKUue COCOUHEHUsL;

— audpoxcudol (Kucaopodcodepiicawue KUCI0mol, OCHOSAHUSA, ampomephblie 2UOPOKCUObL);

— oKkcudbl Heconeobpaszylowgue u coneobpaszyiowue (Kuciommble, OCHO8HbIE, AMpomepHbLe);

— BAJIEHMHOCMb U CIEeNeHb OKUCTEHUST;

— cucmemamuieckue u mpueUalbHble MEePMUHbL XUMULECKOUHOMEHKAAMYPb;

— snaxogylo cucmemy 6 xumuu (3HaKu u Gopmynvl, UHOEKCbL U KOIPDUYUeHMbL, CMPYKMYPHbIE U MOAEKYIAPHbIE (POPMYAbl, MOLEKYAAPHbLE U
UOHHBIE YPAGHEHUsl pPeaKyuil, NOJHble U COKPAUEHHbIE UOHHbIE YPAGHEHUS PeaKyull, MepMOXUMUYECKUe YPAGHEeHUs, O0OO3HAYeHUsl CMeneHu
OKUCeHUsL U 3apA0a UOHA 8 POPMYAe XUMULECKO20 COCOUHCHUST).

® Paziuuams xumuueckue oovexkmol (6 ounamure):

— Qusuueckue u xumuuecKue CmopoHsbl NPOYECCo8 PACMEOPEHUsL U OUCCOYUAYUU;,

— OKUCIUMENbHO-B0CCMAHOGUMENbHBIE PEAKUUU U PEAKYUUOOMEHA;

— CXeMbl U YPAGHEHUSL XUMUYECKUX PEeaKyUll.

e CoomHocums:

— 9K30MepMUYecKUe peaKyuu U peakyuu 20peHusl;

— KamaaumuiecKkue u hepMeHmamuHble peaKyul;

— MemaJil, OCHOBHbIL OKCUO, OCHOBAHUE, COJb;

— HeMemaJl, KUCAOMHDBIU OKCUO, KUCIOMA, COb}

— cmpoeHue amoma, U0 XUMUYECKOU CE513U, MUN KPUCMAIIUYECKOU peuemKu U puzuueckue ceoluCmea 6euecmaea,

— HAXO0MCOEHUEe INeMEHMO8 8 NPUPOOe U NPOMBLULLEHHbIE CNOCOObL UX NOJYYEHUSL;

— HE0OX00UMOCMb XUMUUECKO20 NPOU3E00CMEA U MpebOSAHUL K OXPAHE OKPYICaroulell cpeovl;

— HE0OX0OUMOCb NPUMEHEHUS COBPDEMEHHBIX 8EWECTNE U MAMEPUANIOs U mpedO8aHUs K COePeHCeHUIO 300D0BbAL.

® Bwidsucameb U IKCNEPUMEHMAIBHO NPOBEPSIIMb SUNOME3bl
O XUMUYECKUX CBOUCMBAX 8EUWeCmE HA OCHOBE UX COCMABA U CMPOEHUsL U NPUHAONECHCHOCMU K onpedenenHomy Kiaccy (epynne) eewecms.

° HpOZHOS’MpO@anb cnocobnocms eewjecnea nposeisinb OKUCIUMENIbHblE UJlU 60CCMAHOBUMETIbHbLE ceoticmaa cyuemom cmene-Hell OKUCIeHUS.
2Jl1eMeHmMoe, 6)(?00}11/{41/0( 6 eco cocmae, a makKkaHce npodyxmoe coomeemcmeayrouux 01<uczzumeﬂbyo-eoccmaHoeumeJleblxpeakuuﬁ.

o Cocmaensamo ypaeHeHu:sl peakuuﬁ C ydacmuem munudHsvlx oxucaumeell u 80Cccmanosumeriell Ha OCHO8e DJIEKMPOHHO20 oananca.

1. COJAEP)KAHUE YYEBHOI'O ITIPEJMETA

8 kJiace

| Homep | Tema ypoka OcCHOBHOe co/iep:KaHue \ XapakTepucTHKA OCHOBHBIX BU/I0B \ Hcnoan3yemoe




ypoka YpOKa AeSITeJIbHOCTH ydammxcs (Ha odopyaoBaHue
n/n YPOBHe Y4eOHBbIX AelCTBHI)
HavaabHble NOHATHS M 3aKOHBI XuMuH (21 4)

1 BBognbiii unctpyktaxk | Tema u  BemectBa. (CBolcTBa  BEIIECTB. ObvscHamsp, 4YTO TPEIMETOM HU3YYCHUS
o Th nipu padore B DTajoHHbIE (U3NYECKUE CBOWCTBA BEUISCTB. | XMMHH SIBIISIFOTCS BEIIECTBA, MX CBOWCTBA W
KaOHHETE XUMHH. Matepuaiibt 1 MaTepUaAJIOBEICHHUE. | TIPEBPAICHUS.

Hpenmer xumun. Xumuueckue sBieHUA. Poilb XUMUH B KU3HU Paznuuams Tena U BelECTBa, BELIECTBA U
Posb xumun COBPEMEHHOTO o0ImecTBa. OTHOIIEHHE | MaTepHaIbl.
B JXM3HH ICTIOBCKA o0recTBa K XUMHUH: XeMopmins U xemohoOusi. Yemanaesnueamo PUYUHHO-
JdemoncTpanuu. Kosuiekuuys MatepuanoB U | CICACTBEHHbIE CBS3M MEXKJYy CBONWCTBAMHU
U3JIeNIUN U3 HUX. BELIECTB U UX IPUMEHEHHUEM.
JlabopaTopHusblie onbIThl. 1. O3HaKOMIIEHHE Xapakmepuzoeams  TONOKUTEIBHYIO U
C KOJUJIEKIMEH J1abopaTOPHON MOCYAbI OTPHULIATEIIBHYI0 POJb XUMUU B JKU3HH
COBPEMEHHOT0 00I1IeCTBa.
Apeymenmupoeéams CBOXO IO3ULHIO IO
OTHOIIICHUIO K XeMO(PHIHH B XeMO(hoOrHr

2 Metonpl  u3ydenus | Metoapl wu3ydeHuss xumuu. HaOmonenue. | Xapakmepuzosamv OCHOBHBIE METO/IbI

XUMUU OkcniepuMeHT.  MogenupoBanue. Mojenu | U3y4eHus: €CTeCTBEHHO-HAYUYHbIX JUCIUIUIMH.
MaTepuaibHble (BELIECTBEHHbIE) U 3HAKOBbIE | [Ipusooums npuMepbl MaTepUAIbHBIX U
(cUMBOJIBHBIE). 3HAKOBBIX, UJIM CUMBOJIBHBIX, MOJIETIEH,
JemoncTpanuu. Mojeny, MCHOJb3yeMble Ha | CIOJb3YEMBIX Ha YpoKax (GU3MKU, OMOIOTHI
ypokax ¢u3uKu, Ouonoruu u reorpaduu. | U reorpaduu.
OO0béMHBIE U mapocTepkHeBble Mojenu | Cooupamb 00BEMHBIE U MIAPOCTEPIKHEBBIE
HEKOTOPBIX XMMHYECKHMX BellecTB. Moenu | MoJIenu HEKOTOPhIX XMMUUYECKUX BEILIECTB
KPUCTAJUIMYECKUX PEIIETOK

3 ArperatHblie l'azer.  XKuakoctu.  TBEpable  BemiectBa. | Pasauyams TPU  arperatHbIX — COCTOSIHUSA

COCTOSIHMS BellecTB | B3auMHble mepexojbl BellecTBa W3 OJHOTO | BEIIECTBa.
arperaTHOro COCTOSIHUS B JIpyroe: BO3TOHKa | Ycmanasnusamo B3alMOCBS3b MEXIY
(cybnmumanusi) U ecyonumanusi, KOHJACHCAlUs | arperaTHBIMU ~ COCTOSIHUSIMA ~ Ha  OCHOBE
U UCIIapeHue, KPUCTAILTM3AIUs U TUIaBICHHE. B3alMHBIX [1IEPEXO0B BELIECTBA.
HMemoncrpanuu. Cobupanue mpubdbopa nus | Unrmocmpuposames  B3aUMHBIE  TIEPEXOJIbI
NOJIyueHUsT  Tra3a U IPOBEpPKAa  €ro | BEUIECTB IPUMEPAMHU.
repMeTHYHOCTH. Bo3roHnka cyxoro nbna, ona | Habarwoams XUMHYECKUN OSKCIEPUMEHT |
wid HadTaluHa. ATperatHble COCTOSHHUS | Oelamb BBIBOJIBI HA OCHOBE HAOIIOCHUN
BOJIBI.

JlabopaTopubie omnbiThl. 2. IlpoBepka




FePMETUYHOCTH Mpubopa I  MOJydSHHS
ra3oB

Ipaxmuueckas [IpaBuna TexHuKHu OE30MACHOCTH U HEKOTOpBIE | Pabomams ¢ mabopaTOpHBIM 000pYyIOBaHUEM
paboma 1 BUJBI Pa0OT B XUMHYECKOH J1abopaTopuu U HarpeBaTelIbHBIMU npubopamu B
(kabuHeTe XUMUN) COOTBETCTBUU C IIpaBHJIAMH TEXHUKH
0€301MacHOCTH.
Bvinoanams npocTedlIME MaHUIYJALNUU C
1ab0paTOPHBIM o0opynoBaHuEM: C
71a00PATOPHBIM IITATUBOM, CO CIIUPTOBKOM
Ilpakxmuueckas Habmronenue 3a ropsieit cedoil. Mzyuenue Buvinoansams 6e30macHbIe SKCIIEPUMEHTHI, Jamuuk
paboma 2 CTPOEHHUS TJIAMEHHU. IIPOBOAMTDH HAOIIIO/IEHUS 3a TOPSIILEN CBEUOH. | memnepamypul
Ogopmnsams OTUET O MpOETAHHON paboTe ¢ | (mepmonapHuiii),
MCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTrO) S3bIKA | CHUpmMosKa
U SI3bIKa XUMHUHU.
Ymems»  monb3oBaTbcs  HarpeBaTeNbHBIMU
npubopamu.
duznueckue Ouznueckue sapieHus. Yucrele BemectBa U | Paziuuams  Qundeckue U XuUMuueckue | [erumenvras
SIBJICHUS] — KaK cMecu. ['OMOreHHbIe M TeTepOreHHbIE CMECH. | SBJICHHUSI, YUCTHIE BEIIECTBA U CMECH. B0pOHKa,
ocHoBa paznenenus | Cmecu razoo0pasHble, XuAKWe U TBEpIbIE. | Knaccuguyuposams cmecu. OUCTMUNNANOD

cMecell B XUMUH

CriocoOsI pa3zielieHusi CMeceil: eperoHka, uin
TUCTUJUSIIKAS, OTCTaWMBaHWe, (QHIBTpOBaHUE,
KPHUCTAJUIU3aLHS 138307 BBIITAPUBAHUE.
Xpomarorpadus. [Ipumenenne 3Tux cnoco0oB
pasnenenuss  cmeced B mabopaTropHoOit
MpaKTHUKE, Ha POU3BOJICTBE U B OBITY.

JdemMoHCcTpanmu. Pa3nenenune JIBYX
HECMEIITHBAIONINXCS KHUAKOCTEH C ITOMOIIBIO
JIETIUTEIIbHOW BOPOHKHU. JHCTHILIATOPp M €ro

Ilpugooums TpUMEPBI CMECE, HMEIOIINX
pa3IMYHOE arperaTHoe COCTOSTHUE.
Yemanaenueams ~ npUUMHHO-CIIEACTBEHHBIE
CBS3M MEXAY (U3HYSCKUMU CBOHCTBAMH
KOMIIOHEHTOB ~ CMECH U CIloco0amMu  UX
pasieneHusI.

Pasnuuams  criocoObl  pasfeneHust cMecei,
OnuCHIBAMb W 0XAPAKMEPU308bl8amb — HUX
MPAKTUYECKOE 3HAYCHHE




pabora. YcraHoBka il (UIBTPOBaHUS U €&
pabora. YcTaHOBKa [jsl BBIIApUBaHHUS U €€
pabora. Kosutekius OBITOBBIX MPUOOPOB ISt
buIbTpOBaHUA BO3/yXa. Paznenenue
KpacsIero Beiectsa (aomacrepa ¢ MOMOIIBIO
MeToaa OyMakHOM Xpomarorpaduu.
JlaGoparopHble onbIThl. 3. (O3HaKOMIICHUE
C MUHEpaJIaMy, 00pa3yomuMu IPaHUT.
4, IlpurotoBiieHUEe  TETEPOrCHHOM  CMecH
MIOPOIIKOB CEPHI € )KEJIE30M U HX pazJelieHue

Ipaxmuueckas Amnanu3 nouBsl. OnpeeneHue KUCIOTHOCTH Pabomamw ¢ nabopatopHbiM o0opynoBanuem | Jamyux pH
paboma 3 (ananoe IIOYBBI. U HarpeBaTeJIbHbIMU npubopamu B
pabomwl « Ouucmka COOTBETCTBUU C MpaBUJIaAMH TEXHUKHU
NOBAPEHHOU COMUY) 0€30MacHOCTH.
Boinoaname MpoCTeHIIne MPUEMBI
oOpamieHus ¢ 1abopaTOpHBIM
o0opynoBaHUEM:  BOPOHKOH,  (HIBTPOM
U CIIUPTOBKOM.
Habniooams 3a CcBOHWCTBAMH BEIIECTB U
MIpEBpaICHUSIMH, MIPOUCXOIAIINMHU c
BEIIECTBAMH.
Onucvieams XUMHYECKHH DKCIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POJIHOTO) SI3bIKa H
SI3bIKA XUMUH.
Henams BBIBO/IBI o pe3yibTaTam
IIPOBEIEHHOI0 YKCIIEPUMEHTA
ATOMHO- XUMHUECKUE 3JIEMEHThl. ATOMBI U MOJEKYJbl. | O0bsAcHAMb, UTO TAKOE XUMUYECKUN Oszonamop
MOJIEKYJISIPHOE [IpocTbie M CcIOXKHBIE BEMIECTBA. AJUTIOTPOIUS | DIIEMEHT, aTOM, MOJIEKYJa, aJJIOTPOIIHS, HOH.
yUCHHE. Ha  TpuMepe KHCJIOPO/a. OcHoBHBIE | Paznuuams NPOCTHIE U CIIOKHBIE BEILIECTBA,
XuMHUECKUe MIOJIOKEHHUST aTOMHO-MOJICKYJISIPHOTO YYEHHS. | BEIIECTBA MOJIEKYIISIPHOTO H
HJIEMEHTBI Honbl.  BemectBa ~ MOJIEKYJISIDHOTO U | HEMOJIEKYJISIPHOT'O CTPOEHHUSI.
HEMOJIEKYJISIPHOTO CTPOCHHUSI. Yemanaenueams TpuaMHHO-CIICICTBEHHBIE
JemoHcTpanuu. Mogenu — aJUIOTPOMHBIX | CBSA3U MEXKIY COCTABOM MOJIEKYJ U

MoauduKanuii yriepoga u cepol. Ilomydaerue
030Ha

CBOICTBaMH aJUIOTPONHBIX MOIUPUKALIUN
KHCJIOPOAA.
Dopmynuposams OCHOBHBIE MTOJIOKEHHSI




aTOMHO-MOJIEKYJISIPHOTO yYEHUS

9-10 | 3nakm XuUMHYECKUX | 3HAKH (CHUMBOJIBI) XHMHYECKHX JJIEMEHTOB. | Hazvieams W 3anucviéams 3HAKU XUMHUECKUX
AJIEMEHTOB. Wudopmanusa,  KOTOpYHO  HECYT  3HAKH | DJIEMEHTOB.
[lepuoanueckas XUMHUYECKHUX AJIEMEHTOB. Ortumornorus | Xapakmepuzosams UHHOPMAIIIO, KOTOPYIO
Tabnuna HA3BaHUI HEKOTOPHIX XMMHUYECKHUX JJIEMEHTOB. | HECYT 3HAKU XMMHYECKHUX 3JIEMEHTOB.
XUMHUYECKHUX [Teproanueckast Tabnuma XUMHUECKUX | Onucvigams CTPYKTYpy NEPUOINYECKON
asnemenTtoB [[. W. | omemeHTOB J. . MengeneeBa: | TaOIUIIBI XUMUYSCKUX dJ1eMeHTOB [1.11.
Menpeneesa. KOPOTKOIIEPUOAHBIM Y  JUIMHHONEPHUOIHBIM | MeHneneesa.
Bapuanthl. [lepuonsl u rpynmel. ['nmaBuas u | Obwacuame STUMOJIOTHYECKHE Hayvaja
noOouHasg noArpynnsl, win A- u b-rpynnsl. | Ha3BaHUW XUMHYECKMX JJIEMEHTOB M HX
OTtHocuTenbHAs aTOMHAs Macca. OTJIEIBHBIX TPYIII.
JdemMoHCcTpaumu. Hoprperst  W.  S. | Pasnuvams KOPOTKOIIEPHOIHBIN u
bepuennyca " J1. n. Menpeneesa. | JTAHHONIEPUOAHBIN BapUaHThI
KopoTkoneproaHeli ¥ JUIMHHONEPUOJHBIN | epuoandeckou cucremsl . M. Menneneesa
BapHaHThl mepuogudeckord cucrembl JI. .
MeHneneena
11—12 | Xumuueckue Xumuyeckue  (HopmyIbl. Wupexcel  u | Omobpaxcams COCTaB BEUIECTB C MOMOIIBIO
(bopMyIibL KOA((PUIIUEHTHI. OTtHocuTenbHAs | XUMUYECKUX (POPMYI.
MoJeKyJspHas ~ Macca. MaccoBag  Jons | Paszauuams MHAEKCH M KO QUIIMEHTHI.
XUMHYECKOTO  JJIEMEHTa B  COEAMHEHUU. | Haxooums OTHOCUTENIbHYIO MOJEKYJSPHYIO
Nudopmanus, KOTOpYI0 HECyT XHUMHYECKHE | MacCy BeIlecTBA M MAacCcoBYIO  JIOJIO
bopMyIbl XUMHUYECKOT0 JIEMEHTA B COEMHEHHH.
Tpancnuposams ~ MHPOPMAILUIO, KOTOPYIO
HECYT XUMHUYECKHEe (HOPMYJIIbI
13-14 | BajieHTHOCTb BaneHTHOCTS. CrpyktypHas  dopmyna. | O6vsacHams, 4TO TAKOE BAIEHTHOCTD. Lllapocmepoicresvie

XUMHYEeCKHEe DIEMEHTBI C IIOCTOSHHOM W
MEPEMEHHOI BaJIEHTHOCTHIO. BBIBOII hOpMyIIBI
COEMHEHMSI MO BaJIEHTHOCTH. OmnpenesieHne
BAJICHTHOCTH XHMHUYECKOTO JJIEeMEHTa IIO
dopmyne BemiectBa. CocTaBlieHHE Ha3BaHUM
COEMHEHUH, COCTOSALLUX U3 IBYX XUMHUUYECKUX
DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIIECTB.

Hemoncrpauuu. KoHcTpynpoBanue
IAPOCTEPIKHEBBIX MOJEIIEN MOJIEKYJT

Ionumams OoTpakeHHE MOPSJIKAa COCTUHEHUS
aTOMOB B MOJIEKYJIaX BELIECTB IOCPEICTBOM
CTPYKTYPHBIX (POPMYIL.

Ymemv cocmasname GopMyinbl coelUHEHUI
10 BaJICHTHOCTH U onpeodesiamsb BaJEHTHOCTh
3JIeMeHTa 0 (OopMyJie €ro COeAMHEHUS

Moo0enu




15 XUMHYECKHE Xumnueckue peakuuu. PeareHTsl U poaykTel | Xapakmepuzoeams XUMUYECKYIO PEAKLUIO U
peaxkuuu peakuuu. IIpu3HakKM XMMHMUYECKHUX pEaKLUl. | €€ yYaCTHUKOB (peareHThbl U IPOAYKThI

VYcinoBuss MX NOPOTEKAaHUS M MPEKpalleHUs. | peakiuu).
Peaknuun  ropenmsi.  TemmoBodr  3ddext | Onucvigams MpU3HAKU U YCIOBUS TCUCHUS
peaKLuu. DK30TepMHYECKUE U | XUMMYECKUX PEaKIIHil.
AHAOTEPMUUYECKUE PEAKIIUH. Pasznuuamyo 9K30TEPMUYECKUE u
JdemMoHcTpaumu. Anmnapat Kunmna. | s3HA0TepMUYECKHE PEAKIINH.
Paznoxenne Ouxpomata ammonus. [openue | Coomuocums peakuuu rOpEeHUs U
Cepbl U MarHUEBOM JICHTBI. AK30TEPMHUUYECKHUE PEAKIIIH.
JlaGopaTopHusble onbIThl. 5. B3aumoneiictue | Habarwoams W onucbiéams XUMUYECKHM
pPacTBOPOB XJIOpUJA HATPUS W MOJUJIA KU C | SKCIEPUMEHT C  IOMOLIBIO  PYCCKOIO
pacTBopoM HUTpara cepedpa. 6. Ilomydenue | (pOIHOTO) SI3bIKA U SA3bIKA XUMUN
ruapokcuaa meau(ll) u ero B3auMopeicTBre ¢
cepHOM  kuciortoi. 7.  B3aummopeiictBue
pacTBOpa COAbI C KUCIOTOMN

16-17 XUMUYECKUE 3aKoH COXpaHEHUS MAaCChI BEWIECTB. | Dopmynupoeams 3aKOH COXPAHEHUSI MACCHI Becwvi anexmponnvie

ypaBHEHUs XUMHYECKUE YpaBHEHUS. Cocrasnenue | BeuiectB. Cocmagnsims Ha €ro OCHOBE

XUMHYECKHX  ypaBHeHWH.  WHopmanms, | XUMUYECKHE YpaBHEHUSI.
KOTOPYIO HECET XMMHUECKOE YPABHEHHUE. Tpancauposame nHGOPMAIUIO, KOTOPYIO
JdemoHCcTpaumu. [TopTpeTsl M. B. | HecyT XuMHUECKHE YpaBHEHUS.
JlomonocoBa u A. JI. JlaByaspbe. ['opeHue | DkcriepuMEHTAIBLHO HOOMBEEPHCOaAms
docdopa. OmNbITE, WUIIOCTPUPYIONIUE 3aKOH | CIIPABEIIMBOCTh 3aKOHA COXPAHEHHUS MaCChI
COXPaHEHHMsI MacChl BELIECTB. BELIECTB
JlaGopaTopHubie onbIThI. 8. [IpoBepka 3akoHa
COXpaHEHMsI MaccChl BELIECTB Ha IPUMEpeE
B3aMMOJECHCTBUS IIENOYM W KHUCIOTHL 9.
ITpoBepka 3aK0HA COXpPAaHEHHUs MACChI BELIECTB
Ha MpUMepe B3aMOJECHCTBUS IIETOYH U COJIHU
xenesa(lll)

18-19 Tunsl xumnueckux | Knaccudukanus xumuueckux peakuuil 1o | Knaccuguyuposams XUMUYECKUE peakUuu

peakuui

COCTaBy M YHUCIY pCarcHTOB W MPOAYKTOB.

Tunsl  XxumMuyeckux  peakuuid.  Peakumm
COCIMHEHUS, pA3NOKEHUs, 3aMelleHus |
obmena. KatanmmuzaTopsl.

JleMOHCTpanu. I'openue docdopa,

pPacTBOpPEHHE TPOJyKTa TOPEHUS B BOAEC M

M0 MPHU3HAKY YKCIa M COCTaBa PEAarcHTOB W
MIPOIYKTOB.

Xapakmepuzoéams poJIb KaTaau3aTopa B
POTEKAHUH XUMHUYECKOHN PEaKIIHH.
Habnrooams u  onucvieams XUMHYECKUH
HKCIEPUMEHT C TIOMOIIIEIO PYCCKOTO




UCCIIeJOBaHNE MOJIyYE€HHOTO pactBopa
JTAKMYCOM. B3anmoneiicteue COJISTHOM
KUCIOTHl ¢ HUHKOM. [lomyuenue ruapoxcuaa
meau(ll) u ero pasnokeHue npu HarpeBaHUU.
JlaGopatopuble omnbiThl. 10. Paznoxenue
IEepOKCHJA BOJOPOAA C IOMOLIBIO OKCHAA
mapranna(lV). 11. 3aMernienue xene3oM Meau
B MEJHOM KyIopoce

(pomHOTO) SI3bIKA U SI3BIKA XUMHUH

20 IToBTOpeHue TectupoBanue, perieHue 3a/1a4 U BbIIIOJHEHHUE
1 000011IeHNE TEMBI. | YIIPAKHEHUH 110 TeMe
IloaroroBka k
KOHTPOJIBHON
pabore

21 Konmponvnaa paboma 1 no reme «HavyanbHble MOHATUS U 3aKOHBI XUMUK
Ba:kHeiinme npeacTaBuTeIM HeOpraHuyeckux BeuiecTs. KosmyecrBeHHbie oTHOMEHUsT B XumMuu (19 u)

22 Boznyx u ero cocraB | CoctaB Bo3ayxa. [lonstue 06 ooweMuoi gone | Xapaxkmepuzosams 00BEMHYIO JOITIO Ipubop ons
() KOMITOHEHTa TPUPOIHOM Ta30BO CMECH — | KOMIIOHEHTA TaKOM IIPUPOJHON Ia30BOM onpeoeneHus

BO3/yXa.
Pacuer 06b€Ma KOMIIOHEHTA I'a30BOM CMECH T10
ero o0bEMHOM J1051€ U HA0OOPOT.
JlemoHcTpamuu. OnpesiesieHue Coaep KaHust
KHCIIOPOJIa B BO3yXe

CMecCH, KaK BO3/AYX, H paccuumuléams
00BEMHYIO JIOJTI0 IO 00BEMY 3TON CMECH.
Onucvieamb 00bEMHBIN cOCTaB
aTMOC(EPHOTO BO3yXa U HOHUMAMb
3HAYCHHE TIOCTOSIHCTBA ATOTO COCTaBa JIJIsI
3JI0POBBSI

cocmasa 6030yxa




23 Kucnopon Kucnopoa. O3on. [Toyuenue kuciaoposa. Xapaxmepuzosams 030H, KaK aJUIOTPOIHYIO
Cobupanue 1 pacro3HaBaHUE KUCIOPO/Ia. MOU(UKAIIIO KUCIOPOa.
XUMHUYECKUE CBOMCTBA KHCIOPOa: Onucvieams (HuU3NUEeCKHE U XUMHYECKHE
B3aMIMOJICHCTBHE C METAIJIAMH, HEMETAIJIAMU | CBOMCTBA,  TMOJY4YeHHWE U  [PUMCHCHHE
U CIIOKHBIMU BelecTBaMu. [Ipumenenue KHCIIOpOJIa C HCIIOJIb30BAHUEM PYCCKOIO
kuciopona. KpyroBopor kucnopozna B (poaHOTO) SI3bIKA U SI3bIKA XUMHH.
pHUpoJIe. Ycemanasnueams  NpUUMHHO-CIICACTBEHHbBIE
Hemoncrpauuu. [Tonyuenue kuciopoaa CBS3M  MEXKAY (GU3HYECKUMU CBOWCTBAMH
pa3oKEeHUEeM IepMaHraHara Kaius 1 KHCIIOpOJia ¥ crioco0aMu ero coOnpaHus.
nepokcua Bogopoaa. Codbupanue xkucinopona | Ilposodums ¥ Habrodams XUMUYECKHUHA
METOJIOM BBITECHEHHSI BO3/1yXa U BOJIBI. HKCIIEPUMEHT [0 TOJYyYEHHUIO, COOMPAHUIO U
PacnioznaBanue kucnopoga. ['opeHue Marausi, | paclio3HaBaHUIO KUCIOpPOJa C COOIIOEHUEM
xKenesa, yris, cepbl U pocdopa B KUCIOPOE. MpaBWJI TEXHUKU Oe3omacHocTU. Onucvisams
XUMHYECKHIA IKCIICPUMCHT
24 Ilpakmuueckasn [Toydenne, cobOupanue U pacno3HaBaHue | Pabomams ¢ 1a00OPaTOPHBIM 00OPYIOBAHHEM
paboma 4 KHCTIOpoJia u HarpeBaTeIbHBIMU npubopamu B
COOTBETCTBUU C  MpaBWIAMH  TEXHUKH
0€30MacHOCTH.
Buinonname npocTenme IPUEMBI
oOparieHus c 1a060paTOPHBIM
o0opynoBaHueM: cobupare npudop I
MOJTyYeHUS ra3os, MPOBEPSTH ero
TePMETUYHOCTh W HWCIOJB30BaTh  JUIS
MOJTyYeHUsI KUCTIOPO/Ia.
Cobupams KHUCIIOPOJ METOIOM BBITECHEHUS
BO3/lyXa U pACNO3HABAMb KUCIOPOO.
Habnooams 3a CcBOWCTBAMHM BEIIECTB U
SIBIICHUSIMU, TIPOMCXO/ISIIIUMU C BEIIECTBAMHU.
Onucvlieamvs XUMHYECKHH DKCIIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKA H
SI3BIKA XUMUH.
Cocmaenams ~ OTYET 1O  pe3ysibTaTaMm
IIPOBEIEHHOI0 HKCIIEPUMEHTA
25 Oxcunpl Oxkcunsl. Hazpanust okcunoB. CocTaBieHHe Buvioenamo CYIIIECTBECHHbBIE MIPU3HAKU
(bopMYIT OKCHJIOB IO HX Ha3BAHUSIM. OKCH/JIOB.




[IpencraBuTenu OKCHAOB: BOJA, YTIAEKUCIBIN
ras, HeraméHas U3BeCTb.

HemoncTpauuu. Komiekuus OKCUIOB.
JladopaTropuble onbIT. 12. [lomyTHEHHE
M3BECTKOBOM BOJIBI ITPH MPOITYCKAaHUH
YTJIGKUCIIOTO ra3a

Jlasamv Ha3BaHUS OKCHUJIOB IO MX (OpMYyJIaM.
Cocmasnsims  QOPMYIBI  OKCHIOB IO HX
Ha3BaHUIM.

Xapaxmepuzosams TakuX MNOPEICTaABUTEIICH
OKCHJOB, Kak BOJa, VYIJIGKUCIBIA Tra3 u
Herameénasi N3BecTh

26 Bognopon Bonopon B npupoae. ®usnueckue u Xapaxkmepuzosams COCTaB MOJICKYJIbI,
XUMHUYECKHE CBOMCTBA BOJIOPO/IA, €T0 dusnueckue W XHMHUYECKHUE  CBOWMCTBA,
MOJIy4YeHUE U IPUMEHEHHE. MOJIy4YeHUE U IPUMEHEHHE BOAOPO/Ia.
Nemouncrpanuu. [Tonydenue, cobupanue u Yemanasenueams ~ TpUUMHHO-CIENCTBEHHBIE
pacmo3HaBaHue BoAopoa. ['opeHue Boiopoaa. | CBA3M MeXAy (PU3NYECKUMHU CBOWCTBAMHU H
BsanmopeiicTBre Boopo1a C OKCHIOM crocobamMu  coOMpaHusi BOAOPOAA, MEXKAY
meau(ll). XUMUYECKHUMH CBOMCTBAMH BOJOPOJIa U €ro
JlabopaTopHsle onbIT. 13. [lonyuenue IIPUMEHEHUEM.
BOJIOPOJia MPU B3aUMOACHCTBUU IIUHKA C IIpogooums U  HabarwOams XUMHUECKUN
COJISIHOM KUCJIOTON AKCIEPUMEHT 110 TOJYYEHUIO, COOMPAHUIO U
pacrlo3HaBaHUIO BOJOPOAA C COOIIOJECHUEM
npaBUi TEXHUKU Oe3omacHocTH. Onucvigams
XUMHUYECKHUN SKCIIEPHUMEHT
27 Ilpakmuueckas [Tonyuenue, cobOupanue wu pacnoszHaBaHue | Pabomams ¢ 1abOpaTOPHBIM 000PYIOBAHHEM
paboma 5 BOJIOpOJa u HarpeBaTeIbHBIMU npubopamMu B

COOTBETCTBHUU C mpaBujIaMun TEXHUKHN
0€30IacHOCTH.

Bwinoaname npocTenme pUEMBI
oOparieHus c 71a00paTOPHBIM
o0opynoBaHueM: cobupare npudop I
TOJTY4CHHSI ras3os, POBEPATH ero

FEPMETHYHOCTh |
MOJTY4YCHHUS BOJIOPOJIA.
Cobupams BOAOPOA METOJIOM BBITCCHEHUS
BO3/IyXa U pACNO3HABAMb 8000POO.
Habnooams 3a CcBOWCTBAMH BEIIECTB U
SIBIICHUSIMU, TIPOUCXOJISIIIIUMHE C BEIIECTBAMHU.
Onuceleams XUMHYECKHH OKCIEPUMEHT C
MOMOIIIBI0  PYCCKOTO  (POTHOTO) sI3bIKA U
S3bIKa XUMUH.

HCIIOJIB30BaTh JJIA




Cocmasnams ~ OT4ET 1O  pe3ylnbTaraM
IIPOBEAEHHOIO SKCIIEPUMEHTA
28 Kucnotsr Kucnotsl, ux coctaB 1 uX Kiaccuuxaus. Ananuzuposams cOCTaB KUCIOT. Jamuux pH
WNnaukaropsl. Tabnuiia pacTBOPUMOCTH. Pacnosnasams ~ KUCIOTBI € ITOMOUIBIO
CepHas U cossiHast KUCIIOTBI, X CBOMCTBA U UHUKATOPOB.
pUMEHEHHE. Xapaxmepuzoeams TIPEACTABUTEIEH KHCIIOT:
JemoHncTpanuu. Komuiekuusi MUHEpalbHbBIX CEPHYIO U COJISIHYIO.
kucnot. [IpaBuiio pazbaBieHus cepHOU Onpedensimb  paCTBOPUMOCTb  COCAUHEHUN
kuciotTel. JlabopaTtopHsble onbIT. 14. C TIOMOIIIbIO TaOIHIIBI PACTBOPUMOCTH.
PacriozHaBaHue KUCIOT C IOMOILBIO Yemanasnueams  NpUUMHHO-CIIECTBEHHbIE
WHIUKATOPOB CBSI3M MEXIY CBOWCTBAMHU CEPHOI U COJSHOM
KHCJIOT U 00JTaCTSIMH UX TPUMEHEHHSL.
Ocosnasams HEOOXOIUMOCTL COOIIOAECHUS
MIPABWJI TEXHUKH OE30MMaCHOCTH TIPU padoTe C
KHCIIOTaMU
29 Conu Conu, ux coctaB 1 Ha3BaHus. PactBopumocTts | Xapakmepusoéams cONu  Kak IMPOJYKTHI
coneit B Bozie. [IpencraButenu comneil: XJopua | 3aMelIeHHs BOJOPO/ia B KUCIOTE Ha METaJll.
HaTpus, KapOoHatT Kanbuus, pochaT Kanpusl. | 3anucvieams (bopMyIibL coneit o
JMemouncrpanuu. Komnekus coneil. Tabnuia | BaTeHTHOCTH.
pPacTBOPUMOCTH OCHOBAHUH, KMCIIOT U cosiel B | Hazvieams comu 1o GopMyliaM.
BOJIE Hcnonvzoeams Tabauily pacTBOPUMOCTH IS
XapaKTEPUCTUKH CBOWUCTB COJIEH.
IIposoodums pacu€Tel o hopMynam coseit
30-31 Kommaecto Uucmo Asoraapo. KomwdectBo BemectBa. | O0wscHsamb TTOHSITHS «KOJIMYECTBO
BEIIECTBA Monb. MonsipHast Macca. KpaTHble eTUHMIIBI | BEIIECTBA», «MOJb», «UUCIO ABOrajipoy,
U3MEpEeHUs  KONMYECTBA  BEHIECTBA  — | «MOJISIPHAs Maccay.
MWUIMMOJIb U KWJIOMOJb, MHUIMMOJIsIpHas W | Pewams  3ajaud ¢ HUCIOJIBb30BaHUEM
KAJIOMOJISIPHASI MacChl BEIIECTBA. MOHATUI «KOIIMIECTBO BEIIECTBAY,

Pacuétel ¢ ucHoib30BaHMEM  MOHSATHH
«KOJMYECTBO BEHIECTBA», «MOJIAPHAs Maccay,
«4ucino ABOragapo.

JdemoHcTpaumu. HexoTopsie METaJUIBI,
HEMETaJJIbl M COEAUHEHHUS C KOJUYECTBOM
BEIIIECTBA, PaBHBIM | MOJIb

«MOJISIpHadg Macca», «4ucCJIo ABoranpo




32 Momsipablii 00bEM 3akoH  ABoraapo.  Mosipablii  00beM | OO0bsicHAMb TIOHATHS «MOJIAPHBIH  00BEM
ra3os ra3oobpasusix  BemiecTB.  OTHOCHUTENBHAS | Ta30BY», KHOPMAIBHBIEC YCIOBHUSY.
IUIOTHOCTH T'a3a 1o APYyromy rasy. Pewamy 3anaun ¢ UCHOIB30BaHUEM MOHATUN
Kpatnbie €IUHUIIBI U3MepeHus — | «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
MUJUTUMOJIAPHBIA U KUJIOMOJISIPHBIM OOBEMBI | «MOJIAPHBI ~ 00BEM  Ta30B»,  «UYHUCIO
ra3o00pa3HbIX BELIECTB. ABorazipo»
Pacuétel ¢  ucCnosb30BaHHEM  MOHSATHI
«KOJIMYECTBO BEUIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBII 00BEM ra3oBy, «UUCIIO0
ABoraapoy.
JeMoHcTpamuu. Mojenbs MOJISIpPHOro o0bEMa
ra3oB
33-34 Pacuérel mo Pacuétei ¢  WcHoOMb30BaHWEM  TOHATHI Xapaxmepuszosamuo KOJIMYECTBEHHYIO
XUMHAYECKUM «KOJIMYECTBO BEUIECTBA», «MOJISIPHAs Macca», | CTOPOHY XUMUYECKUX OOBEKTOB U MPOLIECCOB.
ypaBHEHUSAM «MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTaIpPO» Pewams 3amaun ¢ KCHONIB30BaHUEM
MOHATUI «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAs  Maccay, «MOJSIPHBI  00BEM
ra3oBy, «4UCII0 ABOraapo»
35 Boga. OcHoBanus I'unpocdepa. Kpyrosopor Boasl B mpupone. | Obvacuame MOHSTHS «OCHOBaHUS», | MHOuKamopul,
duznyeckue U XUMHYECKHE CBOMCTBA BOJBL | «UIEIOUM», «Ka4yeCTBEHHas peakuus», | oamuux pH
B3aMMOJICICTBHE C OKCUAAMH. «UHIUKATOP».
OcHoBanus, wux cocraB. PactBopumocts | Knaccuguyuposamo OCHOBAHUs o
OCHOBaHMN B Bojie. l3MeHeHHME OKpacKu | paCTBOPUMOCTH B Bojae. Omnpedensms 1O
WHIWKaTOPOB B LIEJIOYHON cpeze. | Gopmyse NPUHAAICKHOCTh HEOPTaHUYECKUX
[IpencraBurenu  mIesovei: THJIPOKCHU/IBI | BELIECTB K KJIacCy OCHOBaHUI.
HATpU, KaJTus 1 KaJbIHUs. Xapakmepuszoéams  CBONCTBA  OTJEJIBHBIX
JdemoncTpanuu. Kosuleknuss — OCHOBaHUU. | IPEACTaBUTENIEH OCHOBAHMM.
JlaGopatopusbiii  ombiT. 15. U3menenue | Hcnonvzosams TabMuUIly pacTBOPUMOCTH JJIS
OKpPAaCKH MHJIMKATOPOB B IIEJIOYHOM cpejie ornpezieNIeHUsl pACTBOPUMOCTH OCHOBaHHM
36-37 | PacTtBOpHI. PactBopuTens u pacTBOpEHHOE BemecTBO. | OOvsAcHambs  TOHATHS — «MaccoBas — Jois | Jamuux
Maccoas nons | PactBopel. PactBopenue. ['napatsl. ConbBaThl. | paCTBOPEHHOTO BEIIECTBAY. memnepamypol
pacTBOPEHHOTO MaccoBast 710711  pacTBOPEHHOTO BEIECTBA. | YcmaHnasiueams aHAIOTUM € OOBEMHOM
BelIecTBa Pacyerbl, cBSi3aHHBIE C  MCHOJb30BAaHUEM | J0JE€H KOMIIOHEHTOB ra30BOM CMECH.
NOHSTHUSL «MaccoBasi JI0JI1 PacTBOPEHHOIrO | Pewamsb 3a1a4u ¢ UCIIOJIB30BAHUEM MTOHATHH
BEIIECTBAY. «MaccoBasi 07l DJIEMEHTa B BEILECTBEM,

JlabopaTopHublii onbIT. 16. O3HaKOMIIEHUE C

«maccoBasa J0JId paCTBOpéHHOFO BCIICCTBA»,




npenaparaMy  JOMallHEd WM  MIKOJIbHOM
anTeYKd — pacTBOpaMU MEPOKCHAa BOJIOPOJA,
CIIUPTOBOM HACTOMKHM M0/1a U aMMHAKa.

«00BEMHAs 10151 Ta3000pa3HOTO BEIIECTBAY

38 Ipakmuyeckasn [Ipurorosnenue pacTBopa 3aJaHHON MaccoBoi | Pabomams ¢ n1abopaTOpHBIM 000pPYJOBAHUEM
paboma 6 J10J1e¥ pacTBOPEHHOI'O BEILECTBA u HarpeBarelbHbIMU npubopamu B

COOTBETCTBUM €  IpaBWIAMH  TEXHUKHU
0€301MacHOCTH.
Buvinonanamo IIpOCTEHIINE IIPUEMBI
oOpareHus c 71a00paTOPHBIM
000pyZIOBaHUEM: C MEPHBIM IUIHHIPOM, C
BECaMH.
Habniooams 3a cBoOiicTBaMM BELIECTB U
SBJICHUSIMU, IIPOUCXOSIIIUMHU C BEILIECTBAMHU.
Onucvieams ~ SKCIEPUMEHT C  MTOMOUIBIO
PYCCKOTro (POAHOTO) A3bIKA U A3bIKA XUMUH.
Cocmasnams  OTYETBI 1O  pe3ysibTaTaM
IPOBEAEHHOTO HKCIIEPUMEHTA.
T'omosums  pacTBOpbl C  ONPEACIHEHHON
MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA

- Lomawmnuti BripamuBanue KpUCTaIOB aTIOMOKAIMEBBIX | Bbinoaxsams 6€30MaCHbBIE B JOMAITHUX Lugposoii

9KCNEepUMeHm KBAcIlOB WJIM MEJHOTO KyIlopoca YCIIOBUSIX 3KCIIEPUMEHTBI, IPOBOIUTH MUKpockon
HaOJII0/IEHUS 32 POCTOM KPUCTAJIJIOB.
Ogopmasams OTUET O MPOJIEIAHHON paboTe ¢
MCII0JIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA
XUMHH.

39 O060061eHre U cucTeMaTu3alus 3HaHu| 1o TeMe «BaxkHelme npeicTaBuTeN HeOpraHMueCKUX BEIIECTB.
KonnuecTBeHHbIE OTHOIIEHUS B XUMU

40 Konmponsnaa paooma 2 mo teme «BaxHeimme mnpencTaBUTeIN HEOPTaHWYECKHUX BemlecTB. KonmdecTBeHHBIE
OTHOIICHUS B XUMHUH

OCHOBHBIE KJIACChl HEOPranudeckux coequnenuii (10 v)

41 Oxkcuapl, ux O6o0Omenne cBeneHud 00 okcuaax, uX | OOvsicHAms TOHATUS «HECONIeoOpa3yrolne
KJaccupukauus u KJacCU(pUKAllMK, Ha3BaHUSAX U CBOMCTBAX. | OKCHIBI»,  «COJEOOpa3ylolue  OKCHABI»,
XUMHUYECKHE Crioco0bI nostyueHust OKCHI0B «OCHOBHBIE OKCH/JIBI», «KMCIOTHBIE OKCHJIBD).
CBOMCTBA JlabopaTopHusle onbIThl. 17. B3aumoneiicteue | Xapakmepusoéams ~ oOlMie  XUMHUYECKHE

okcuaa Kampuus c Bojou. 18. IlomyrHenue | cBoiicTBa coJeo0pa3yromux OKCHJIOB
U3BECTKOBOM BOJIbI (KMCIOTHBIX M OCHOBHBIX). Cocmasnsimo




YPAaBHEHUsI pPEAKUUN C Y4YaCTUEM OKCHJOB.
Habnwooams u  onucvleams  peakuuu ¢
Y4aCTHEM OKCHUJOB C IOMOILBI PYCCKOIrO
(poaHOrO) SI3bIKA U S3bIKA XUMHH.

IIpogooums ~ ONBITHl,  MOATBEPKAAIOIINE
XUMHUYECKUE CBOMCTBA OKCHUJIOB c
coOiroieHreM MpaBUI TEXHUKH
0e30macHOCTH
42 OcHoBaHus, Ux OcHoBaHus, ux kiaccubukanus, HazBanus u | Cocmasenisams  ypaBHEHUs — peakuuit ¢ | Jamuux pH
Kiaccuukanus CBOMCTBAa. B3amMozeicTBue ¢ KHUCIOTaMH, | y4aCTHEM OCHOBAaHHM.
U XUMUYECKHUE KHCJIOTHBIMU OKCHUJIaMU u conmsiMu. | Habnrooame W onucviéams PEAKIUN  C
CBOMCTBA Pa3noxxeHne  HEpaCTBOPUMBIX  OCHOBAHUM. | y4aCTMEM OCHOBAHMM C IIOMOIIBIO PYCCKOIO
CniocoOblI MoTy4eHus OCHOBaHUH. (pPOIHOTO) SI3BIKA U A3BIKA XUMUH.
JlabopaTopubsie ombIThl. 19.  Peaxuus | [lposooums ~ ONBITBI,  HOATBEPKIAIOLINE
HedTpanuzauuu. 20. IlonyueHue rugpokcuaa | XMMUYECKHE  CBOMCTBA  OCHOBaHUM, €
meau(ll) u ero B3aumMojaecTBUE C KUCIOTOH. | COOIIOICHHEM MpaBuI TEXHUKU
21. Paznoxenue ruapokcuaa wmeau(ll) mpu | 6e3omacHOCTH
HarpeBaHUU
43-44 | Kucnotsl, Ux Kucnorsl, ux knaccupukanuss M HazBaHus. | Xapakmepuzosams  obmue  xumuueckue | L{ugposoii
KJ1accupuKaLus OO0mue XUMHUYECKHE CBOWCTBA  KHUCIJIOT. | CBOMCTBA KHCIIOT MUKpockon
U XUMUYECKUE B3aumopeiictBue  kucnor ¢ Meramuamu. | Cocmaensims  ypaBHEHUSl — peakluil ¢
CBOICTBa DNEeKTPOXUMHUYECKHM pan HAIpsDKEHUH | ydyacTUeM KHUCIoT. Habniodams n onucwieams
METaJJIOB.  B3aumoneicTBue  KHUCIOT  C | PEaKIMM C YYaCTHEM KHCIOT C IOMOILUBIO
OKCHJaMU MeTaJuI0B. B3anuMonelicTBre KUCIIOT | pyCCKOTO (POJIHOTO) A3bIKA U A3bIKA XUMHH.
C OCHOBAHMSIMH — pEaKIUs HeWTpanusauuu. | [lposodums  ONBITHI,  TOATBEPKIAIOIINE
Bzaumoneiictere KHUCIIOT c COJSIMHU. | XUMHYECKHUE CBOICTBA KHCIIOT, c
[Tosryuenune 0ECKHMCIOPOAHBIX U | COOI0JICHUEM MpaBuiI TEXHUKU
KHCJIOPOJICO/IEPIKALIUX KUCIIOT. 0e30macHOCTH
JlabopaTopHsblie onbIThI. 22. B3aumoneicreue
KHACJIOT ¢ MeTtamiamMu. 23. B3amMmoneincTBue
KHCJIOT C COJISIMU
45-46 Comnu, ux Comu, wux Kiraccupukanuss ¥ CBOWCTBA. | Pa3nuuare  MOHATHS ~ «CPEAHHE  COJN»,
KIacCupUKaIUS PactBopumocTs coJiet B BOJIE. | «KHCJBIE COJIN», KOCHOBHBIE COJIN».
A XUMHAYECKHUE B3aumoneiictBue  cojeii ¢ KHCIOTaMH | XapakTepU30BaTh obmue XAMUYECKHE
CBOICTBA U enoyamMu.  B3auMonencTBue  COJE  C | CBOMCTBA COJIEH.
MeTalllaMi, ocoOeHHOocTH JTux peakuuil. | Cocmaename ~ ypaBHEHMsI  peakuUuid ¢




Bz3auMozaeiicTBrE COJIEN C COIIMMU.
JlabopaTopHble onbIThI. 24. O3HaKOMIIEHUE C

yqactuem cojeil. Habarwodams u onucvlieams
peakIMu ¢ ydacTHEeM COJieii C TOMOIIbIO

KOJUICKIIMeH coneil. 25. BzaumoneicTBHe | pycCKOro (POJAHOTO) S3bIKA U SI3bIKA XUMHUH.
cynepata  memu(ll) ¢ kemesom.  26. | [lposodums  OUBITHI,  TOATBEPKIAIOIINEC
B3aumoneiicTBue cosie ¢ CoasaMu XUMHYECKUE CBOICTBa coJiel, c
coOuoIeHeM MIPaBUII TEXHUKU
0€301acHOCTH
47 ['enetnueckast cBsi3b | ['eHeTHMueckue psapl MeTayla W HeMmetaiia. | Xapakmepuzoeams TIOHSATHE «TE€HETUYECKUN
MEXIY kjnaccamu | ['eHeTuueckass  CBA3b  MEXIY  KJaccamu | psam».
HEOPTaHUYECKUX HEOPTraHWYECKHUX BEIECTB. Hnniocmpupoéams ~ TEHETUYECKYIO  CBSI3b
COeTMHEHU I JlabopaTopubie onbIThl. 27. ['eHeTHyeckas | MEXAy BEIIECTBAMHU: IMPOCTOE BEIIECTBO —
CBsI3b HA MIPUMEPE COSTUHCHUIA METN OKCHUJT — TUAPOKCHU]] — COJTb.
3anucvieamo ypaBHEHUS peaKInid,
COOTBETCTBYIOIINX MOCJIEIOBATEILHOCTH
(umemouke) MpeBpalIeHU HEOPraHUYEeCKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB
48 Ipaxmuueckas Pemennie skcriepuMeHTANBHBIX 33a4 M0 TeMe | Yumems  oOpamarbesi € J1a0OpaTOPHBIM
paboma 7 «OCHOBHBIE KJIaCChI HEOPTaHWYECKUX | 000pYIOBAaHUEM 1 HarpeBaTeIIbHBIMU
COETMHEHUIN» npubopaMd B COOTBETCTBHH C MPaBUIAMHU
TEXHUKH 0€301MacCHOCTH.
Pacnosnasams ~ HEKOTOpbIE  aHMOHBI U
KAaTHOHBI.
Habniooams  cBOMCTBA  DIEKTPOJIUTOB U
MIPOUCXOJISTINX C HUMH SIBIICHUH.
Habniooams W onucvleams peakuuu ¢
y4acTHEM  DJICKTPOJUTOB  C  TIOMOIIBIO
pyccKoro (pOAHOTO) sI3bIKA U SI3bIKA XUMUHU.
@opmynuposamb BBIBOIBI IO pe3yibTaTam
MPOBEEHHOTO YKCTIEPUMEHTA
49 O06001menre u cucTeMaTu3arys 3HaHui 1Mo Teme «OCHOBHBIE KJIACCHI HEOPTAaHWYECKUX COCTMHCHHIN
50 Konmponsnas paboma 3 o reme «OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COSTMHEHHIN)

Ilepuoanyecknii 3aK0H U MepUOAMYECKasi cMCTeMa XuMu4ecKux djemMeHToB JI. U. MennaeneeBa. Ctpoenue aroma (8 4)




EcrecTBeHHBIE EcrecTBeHHBIE ceMelncTBa XuMHueckux | OovsacHamo MIpU3HAKH, MO3BOJISIOIINE
o1 cemeiicTBa DJIEMEHTOB: IIEJIIOYHBIE U IIETOYHO3EMENIbHBIE | OOBEAUHSATh TPYIIBl XUMHUYECKUX JIEMEHTOB
XUMHYECKHX MeTaJlJIbl, raJIoreHbl, UHEPTHBIE | B €CTECTBEHHBIE CEMEHCTBRA.
HJIEMEHTOB. (OmaropoaHbie) — rasbl AmpoTtepHOCTb. | Packpvieams XUMHAYECKUN CMBICIT
AmdoTepHOCTD AMdoTepHble  OKCHUIBI U TUAPOKCUIBL | (3ITUMOJIOTMIO)  HAa3BaHMM  €CTECTBEHHBIX
KowmruiekcHeie comnu. CEMEHCTB.
JlabopaTopuble onbiThbl. 28. [lonyuenue | Apeymenmuposamo OTHOCHUTEIBLHOCTD
aM(pOTEpHOT0 TUIPOKCHIA W HCCIEJOBAHUE | HA3BAaHUS «MHEPTHBIC Ta3bD».
€ro CBOMCTB ObwvscHamo, MOHSITHE «ampoTepHbIe
coequHeHus». Habarwooams W onucvleams
pEaKuu MEXy BeIIeCTBAMHU C MOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
Xapaxmepuzosams JBOWCTBEHHBI XapakKTep
CBOICTB aM(pOTEePHBIX OKCHJIOB "
THJIPOKCH/IOB.
Ilpo6ooums  ONBITBI 1O MOJIYYEHUIO U
MOATBEPXKJICHUI0O  XHMHUYECKUX  CBOWCTB
aM(pOTEpPHBIX OKCHJOB W THUIPOKCHIOB C
co0uro/IeHeM MIPaBHII TEXHUKHU
0€e30MacHOCTH
52 OTtkpbiTHE OTtkpsbITHE . . MenpeneeBsiM | Paziuuams €CTECTBEHHYIO U UCKYCCTBEHHYIO
MEePUONYECKOTO NEepPUOANYECKOr0 3aKOHA U CO3/laHue UM | KJIacCHU(pHUKaILUU.
3akona JI. U. NePUOANYECKON CUCTEMBI XUMHYECKUX | OO0biAcHAmMb, TIOUEMY TMEPUOIUYECKUN 3aKOH
MenaeneeBbM AJIEMEHTOB. OTHOCSIT K €CTECTBEHHOM KJIacCU(DUKAIUH.
JNemoncrpanuu. Pasnuunbsie Gopmbl Tabnuu | Modenuposams XUMHUYECKHE
NepUOANYECKON cucTeMbl. MojenrpoBaHue | 3aKOHOMEPHOCTH, BBLIAETAS CYLIECTBEHHbBIE
nocTpoeHus mnepuoaudeckor cucremsl [[. WM. | xapakTepucTUky 0ObEKTa U MPEICTaBIASI UX B
MenneneeBa MIPOCTPAHCTBEHHO-TpapUUeCcKOi WU
3HAaKOBO-CUMBOJIMUECKON (hopme
53 OcHOBHBIE CBeICHUST | ATOMBI KaK dbopma CYIIIECTBOBAHUS Obvsacuamp, 4YTO  TaKOE  «IIPOTOHY,
O CTPOEHUU aTOMOB | XUMHUYECKUX dJIeMeHTOB. OCHOBHBIE CBEJACHUS | KHEHTPOH»,  «QJEKTPOH»,  «XUMHUYECKUN
0  cTpoeHMH  atoMoB.  JlokazarenbCcTBa | JIEMEHT», «KMAaCCOBOM YHCIION.
CIIOXKHOCTM  CTpoeHus  aToMOB.  OnBITHI Onucvieamby ~ CTPOEHUE  AIpa  aToMa
Pesepdopna. [InanerapHas mMozenb CTPOEHHS | UCHOJIB3YS MEePUONYECKYIO CUCTEMY

aToma.
CocTaB aTOMHBIX siJiep: TPOTOHBI, HEUTPOHBI.

XuMH4eckux 3neMeHToB [l. 1. Menneneena.
Ilonyuams wHGOPMANMIO MO XUMHH U3




MaccoBoe uucio. CoBpeMEHHOE ONpeesICHUE

MIOHATUSA «XUMHUYECKUU JIIEMEHT.
OtHocuTenbHasE aTOMHas Macca. B3anMocBs3b
MIOHATUHI «IIPOTOHY, CHEUTPOHY,

«OTHOCHUTEJIbHAsI aTOMHAs Maccay.
JemoncTpauuu. Monenu aToMOB
XUMHUYECKHX JIEMEHTOB

Pa3IUYHBIX UCTOYHUKOB, AHAIUSUPOBAMb eé

o4 Crpoenue Mukpomup. DNEKTPOHBI. Crpoenue | ObvscHamb TOHIATHE «IEKTPOHHBIA CIIOWY,
JIEKTPOHHBIX 9HEPreTUYECKUX YPOBHEH aTOMOB XMMUYECKUX | WIN «IHEPreTUUYECKUN YPOBEHb.
000JI0YEeK aTOMOB anemeHToB 1—20. Ilonstue o 3aBepméHHOM | Cocmasnsamo CXEMBbI pacnpezneneHus
3JIEKTPOHHOM CIIO€. AJIEKTPOHOB IO  BJIEKTPOHHBIM  CJIOSIM B
AJIEKTPOHHON 000JI0UKe
55 [lepuonuueckas N3otonbl. @Pu3nueckuil CMbICT CUMBOJMKH | Packpuieams ¢buznyeckuit CMBICII
cucrema nepuonuieckoii  cucrtembl.  CoBpeMEHHas | HOPSIKOBOTO HOMEpa XUMHYECKOTO
XUMHUYECKUX dopMynupoBKa  MEPUOAMYECKOIO  3aKOHA. | 3JeMEHTa, HOMepa Iepuoja U  HoMepa
anemenToB JI. 1. W3MeHeHns1 CBOWCTB 3JIEMEHTOB B IIEPUOJAAX U | TPYIIIHIL.
Menieneena rpynmnax Kak QyHKIMs CTPOEHHsS 3JEKTPOHHBIX | O0bscHAmMb  3aKOHOMEPHOCTH  M3MEHEHUS
000JI04€K aTOMOB. METAJUIMYECKUX U HEMETAJUTMYECKHX CBOWCTB
XMMUYECKHUX 3JIEMEHTOB U MX COEIMHEHUH B
NeproJiax U rpymImax
56-57 | XapakTepucTtuka XapakTepucTHKa 3lIeMEeHTa-MeTaa u | Xapakmepuzoéamv XUMHUYECKUE HIIEMEHTHI
JIIEMEHTa JIIEMEHTa-HeMeTallla 10 WX IOJIOKEHHI0 B | 1—3 mepromoB MO WX TIOJOXKECHHIO B
IO €ro MOJIOKEHUIO | IePUONYECKON cucreme XUMHUYECKHX | IEPUOTUYECKOM CHUCTEME  XMUMHUYECKHUX
B IIEPUOANYECKOMN anemenToB [. 1. Menneneesa. anemenToB J[. 1. Menzeneesa.
cucreme JlemoHcTpanuu. Mozenu aToMOB 3JIEMEHTOB | ApeymeHmupoeams CBOWCTBA OKCHUAOB U
1—3 nepuonos TUAPOKCHUJIOB ~ METAUIOB W HEMETAJUIOB
IIOCPEICTBOM YPaBHEHUH pPEaKLUN
58 3HaueHue CooOmieHnst yJamuxcsi O JKH3HU, HaydHOU | Onpedensmv WCTOYHUKU XUMUYECKON
IIEPUOIUYECKOTO u obmectBeHHo  gearensHoctn  J[.  W. | undopmarum.
3aKOHA Menneneena Ionyuams HeoOXoauMyr0 HH(OpPMaLMIO M3

U NIEPUOIUYECKOU
CUCTEMBbI
XUMHYECKHUX
3JIEMEHTOB

. . MenaeneeBa

Pa3JIMIHBIX UCTOYHHUKOB, aHalu3upoeanio Cé,

opopmnams  WHOOPMAITMOHHBIA  TPOIYKT,
npeseHmoeams ~ €ro,  ecmu  HAYYHYIO
TICKYCCHIO, Omcmaugams CBOIO  TOYKY

3pEHUs WIN KOpPEeKmuposams €&




Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (9 4)

59 WNonnas xumunueckas | Monnas XUMHYECKASt CBSI3b. Wonsl, | Ob6vacHams, 4TO TaKOE NOHHAS CBA3b, HOHBI.
CBSI3b oOpa3oBaHHBIE  aTOMaMU  METAUIOB W | Xapakmepuzoéams MEXaHU3M OOpa30BaAHUS
HeMeTauioB. CxeMbl 00pa3oBaHWsS HWOHHOW | HOHHOM CBSI3H.
CBs3M s OwHapHbIX coeauHeHuil. WonHas | Cocmaenisms cxembl 00Opa3oBaHHS HOHHOM
KpUCTAJZIMYECKasi peméTrka U (U3NYECKUE | CBA3H.
CBOMCTBA BEILIECTB C ATHUM THUIIOM PEWETKU. | Mcnoav3oeams 3HAKOBOE MOJICIIMPOBAHUE.
[TonsiTrie 0 GopMyIBHOM €MHUIIE BEIIECTBA. Onpeodensams TUN XUMHUYECKOH CBSI3U IO
JemoHncTpanuu. BuneodparmenTsl u cnaitasl | opMylie BemiecTna.
«Monnas xumudeckas cBs3by». Komekuus | [lpusooums mpuMepbl BEUIECTB C HOHHOM
BEIIECTB € HWOHHON XWMHYECKOU CBS3bBIO. | CBA3EIO.
Mopeny HOHHBIX KPUCTAUIMYECKUX PEHIETOK Yemanasnueams ~ npUUMHHO-CIEICTBEHHBIE
CBSI3M MEXIY COCTAaBOM BEILIECTBA U BHJIOM
XUMHUYECKOHN CBSI3H, MEXI1Y HOHHOM CBSI3bIO U
KPUCTAJUIMYECKUM  CTPOCHHUEM  BEIIECTBA,
MEXIY KPUCTAJUTMYECKUM CTPOECHHEM
BEIIIECTBA U €r0 (PU3NYECKHUMH CBONCTBAMU
60 KoBanentnas KoBanienTHas XUMUYECKas CBsI3b. | OObsACHAMb TIOHATHUS «KOBAJICHTHAS CBS3bY,
XMMHYECKasl CBA3b DNEKTPOHHBIE U CTPYKTYpHBIE  (DOPMYIIBL. | «BaJICHTHOCTHY.
Banentnocts.  KoBanentHas  HemomsipHas | Cocmasnsams CXeMbl 00pa30BaHUS
cBsa3b. Cxembl o0Opa3oBaHMsl KOBAJICHTHOH | KOBAJIEHTHOM HEMOJISIPHOM XUMHYECKON
CBSI3U B OMHApPHBIX COCAUHEHHUSX. | CBS3H.

MonexynspHas M aTOMHas KpPUCTAUIMYECKHE
PELIETKH, U CBOMCTBA BEILECTB C OTUM TUIIOM
PEETOK.

JemoncTpanuu. BuneodparmMenTs! u ciaiast
«KoBanenTHas XUMUYECKas CBS3b).
Komnekuust  BewmecTB  MOJEKYJISPHOIO U
aTOMHOT'O CTpPOEHHs. Monenu MONEeKyISIpHBIX
Y ATOMHBIX KPUCTAJUIMYECKUX PEILIETOK

Hcnonvzoeams 3HaKOBOE MOJETNPOBAHHUE.
Onpeodensamp TUTI XUMUYECKOU CBSI3U TIO
dbopmyre BemecTna.

IIpusooums npUMepbl BELIECTB C
KOBAJIEHTHOM CBSI3bIO.

Ycemanaenueams npuuMHHO-CIIEICTBEHHBIE
CBSI3M MKy COCTaBOM BEIIECTBA U BUJIOM
XUMHYECKOH CBSI3U, MEX]Ty KOBaJICHTHOU
CBSI3BI0 Y KPUCTAUIMYECKUM CTPOCHHEM
BEIIECTBA, MEXKAY KPUCTAJUTMUECKUM
CTPOSHHUEM BEIECTBA M €T0 (PH3UICCKIMHU
CBOWMCTBaMH
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KoBanenTHas
HEToJIsIpHAs

Y TIOJISIpHAS
XUMHNYCCKasA CBA3b

DJIEKTPOOTPULIATENBHOCTD. Psif
AJIEKTpOOTpHULIaTENbHOCTU. KOoBasieHTHas
HENOJISIpHAasl U MOJIAPHAs XUMUYECKasi CBSI3b.
Jumnons. CxeMbl 00pa30BaHUs KOBAJICHTHON
MOJIIPHOM CBSA3M B OMHAPHBIX COCAMHEHUSX.
MonexynsipHast U aTOMHast KPUCTAJTHYECKUE
PEIIETKH, U CBOMCTBA BELIECTB C STUM THIIOM
PELETOK.

JdemoncTpauuu. Mojenu MOJIEKYJISIpHBIX U
ATOMHBIX KPUCTAJUIMUYECKUX PEHIETOK

ObvscHamb
MoJIsIpHAst
«QNEKTPOOTPHUIIATEILHOCTD,
WIH «CYOJIUMAITHS.
Cocmasnsams CXEMBI o0Opa3oBaHus
KOBAJICHTHOM IOJIAPHOM XMMHYECKOU CBSI3H.
Hcnonvzoeams 3HaKOBOE MOJEITUPOBAHNUE.
Xapakmepuzoéams MexaHU3M 00pa30BaHUS
MOJISIPHOM KOBAJIEHTHOM CBSI3H.

Onpedensimp  TUNl XUMHUYECKON CBSI3M IO
dbopMyIie BemiecTna.

IIpusooums MIPUMEPHI BEILIECTB c
KOBaJICHTHOM MOJISIPHO CBSI3bIO.
Yemanasnueamy — NpUUMHHO-CIIEACTBEHHbIE
CBS3M MEXIY COCTaBOM BEILECTBA M BUIOM
XMMHYECKON CBA3U, MEXAY KOBAJIECHTHOU
CBA3BI0O U KPHUCTAJUIMYECKUM CTPOCHHEM
BEIIIECTBA, MEXIY KPUCTAJUTUYECKUM
CTPOEHHEM BeIIeCTBA M €ro (HhU3NUYeCKUMHU
CBOMCTBAMH.

Cocmasnsamo (bopmyIbl OMHApHBIX
COCIMHEHUHN 10 BAJEHTHOCTH U HAXOOUMb
BaJICHTHOCTH  JJIEMEHTOB 1o  (opmyre
OMHAPHOTO COEAMHEHUSI.
Hcnonvsosame
MOJICJIUPOBAHUE

TTOHSTHS «KOBaJICHTHAs
CBSI3bY,

«BO3T'OHKa»,

MaTCpHaJIbHOC
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Merammnueckas
XUMHUYECKas CBA3b

Mertannuueckas ~ XUMHYecKas  CBsI3b U
MeTaJuTMuecKasi KpHUCTATMYECKass peméTka.
CBoiicTBa BEUIECTB C ATUM THUIIOM PEIIETKH.
Enunas mpupoa XUMHYECKHAX CBSI3CH.
JemoHcTpanun. BugeodparMeHTs! U Claii bl
«MeTtannudeckass XMMAYECKast CBS3bY.
Komnekmus «MeTamibl U CIIIaBbI».
JlaGopaTopHublie onbIThI. 29. M3rororieHue
MO/JIEJIH, WJUTFOCTPUPYIOIIEH 0COOEHHOCTH
METAJTNYECKOM CBSI3U

O0vscHAMb, 4TO TAKOE METAJUTHUECKAs CBA3b.
Cocmasname CXEMBbI o0Opa3oBaHus
METATNYECKONH XMMHUECKOM CBSI3U.
Hcnonvzo6ame 3HAKOBOE MOJICTTUPOBAHUE.
Xapaxmepuzoéams MeXaHU3M OOPa30BAHUS
METAJUTUYECKOM CBSI3H.

Onpeodensms TUN XUMHYECKON CBSI3U TIO
dbopmyre BemecTna.
IIpugooums MIPUMEPBI
METAJTUYECKOM CBS3bIO.

BCIICCTB C




Yemanasnueamvy  MPUYUHHO-CIICICTBEHHBIC
CBSI3U MEXIY COCTaBOM BEIIECTBA M BHUJIOM
XUMHUYECKON CBSI3H, MEXAY METAUIMYECKOU
CBSI3bI0 M  KPUCTAUIMYECKUM CTPOCHUEM
BEIIECTBA, MEXIY KPUCTAJUTHYECKUM
CTPOSHHEM BEIIeCTBA M €ro (hU3MYEeCKHUMHU
CBOMCTBaMH.

Hcnonvzosams
MOJICIIUPOBAHUE

MaTCpraJIbHOC
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CreneHp OKUCICHUSA

Crenenp okucienus. CpaBHEHHE CTENEHU
OKHUCJIeHUs | BasieHTHocTu. [IpaBmia pacuéra
CTeneHen OKHUCJIEHUS 110 bopmynam
XUMHUYECKHUX COCTUHEHHM

ObvscHambs TIOHATUS «CTETICHb OKUCIICHUS,
«BaJICHTHOCTBY.

Cocmasnamo (bopMyIIbL OMHApHBIX
COeIMHEHUI Ha OCHOBE 00IIero crmocoba ux
Ha3BaHUM.
Cpasnueamo
OKHCIICHHS.
Paccyumvieamy ~ cTETIEHU OKUCICHHS TIO
dbopMynaM XUMUYECKHX COETUHEHHUH

6AJIEHMHOCMb n CTCIICHDb

64-65

OKHUCIIUTENBLHO-
BOCCTAHOBUTEIBHBIE
peakuumn

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
Ornpenenenue CTeneHeln OKHUCTICHUS
3JIEMEHTOB, OOpPAa3yIOIIMX BELIECTBA pa3HBIX
KjaccoB. Peaknuuy HWOHHOrO OOMeHa U
OKUCITUTENbHO-BOCCTAHOBUTEIILHBIE  PEAKIIUH.
OxucnuTenb U BoccTaHOBUTENb. OKHUCIEHUE U
BoccTaHOBJeHHE. (CoOCTaBIEHHE YypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEaKIUil
METO/I0M 3JIEKTPOHHOTr0 OanaHca

demoncTpauuu. B3aumoneiicTBue LHMHKA C
cepoi, COJITHOM  KHCJIOTOM, XJIOPUIAOM
meau(Il). T'openne maruus. BzaumoneiictBue
XJIOPHOM ¥ CEPOBOJAOPOIHON BOJBI

ObwscHamos ITOHSTHS «OKHCIIUTEIBHO-
BOCCTAHOBUTEIHLHBIE peakuum,
«OKHCIIUTEIIbY, «BOCCTaHOBUTEIDY,
«OKHUCJICHHEY, KBOCCTAHOBJIEHUEY.
Knaccugpuyuposams xumMudeckue peakuui
10 MPU3HAKY W3MEHEHUS cTerneHen
OKHCJIEHHUS DJIEMEHTOB.

Onpedensimb OKUCIUTENb U BOCCTAHOBUTEID,
MPOLIECCHI OKUCIICHUS Y BOCCTAHOBJICHHS.
Hcnonvzoeams 3HaAKOBOES MOJICITUPOBAHNE

66

O6o00mmenre u cucTeMaru3anus 3HaHuK 1Mo TeMaMm «lleproanyecknii 3aKOH U MEepUOANYEcKasi CUCTeMa XUMHUYECKUX
snemenToB J. 1. MenaeneeBa. CtpoeHue atoma» U «XuMmudeckas CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE

peaKIm
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Konumponvnas paboma 4 no remam «llepmonnueckuii 3aKOH U MEPUOANYECKAS CUCTEMA XUMUYECKUX dteMeHToB J[. U.
MenneneeBa. CtpoeHue atoMa» U «XUMHUYeCKas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUN»

68 O00061eHNEe POTiIeHHOT0 MaTepuaJia 3a Kypc 8 kiacca — 1y4.
9 kaacc
Homep XapakTepucTUKAa OCHOBHBIX BU/I0B Hcnoaniyemoe
ypoKa Tema ypoka Ocnogroe conepianue AeSITeJIbHOCTH YYAIIMXCH (HA YPOBHE Y4eOHBIX o0opynoBanme
n/n ypoka el cTBHIl)
1-3 [ToBTOpEHuUeE . Kitacchl HeOpraHm4eckux COeIMHEHU.
Teopus 3JIEKTPOJIUTAYECKON
JUCCOLUALIUU.
OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC
peakIyu.
4 Bxonnas [IpoBepka 3HaHUI
JIMAarHOCTHUKA
1. Bgeaenue. O01masi XapaKTepUCTUKA XUMHYECKHUX 3JIEMEHTOB U XUMHYECKHUX PeaKIuii.
Ilepuoauuecknii 3akoH u [lepuoanyeckasi cucreMa xumuueckux 3j1eMmeHToB JI. U. MenpaeneeBay - 9u.
5 XapakTeprcTuka XapakTepucTrKa 3JIEMEHTa 0 eTro Xapakmepuzoeams XUMHUECKHUE 3JI€- MEHTHI
XUMHUYECKOTO nonoxeHuto B [leproauueckoit cucrteme 1—3-ro nepuo0B MO UX MOJIOKEHUIO B

AJIEMEHTAa Ha
OCHOBAHUU €ro
MOJIOKEHUS B
Ilepuoanueckoit
cucTeme

J. 1. Mennenee-
Ba

XUMHUYECKUX deMeHToB [[. 1.
MenneneeBa. CBOMCTBAa OKCHJIOB,
KHCJIOT, OCHOBAHHUH M COJICH B CBETE
TEOPUH IEKTPOJIU- THUECKOU
JACCOIUAIN ¥ OKHUCIICHUS -
BOCCTaHOBJICHHSL.

HemoncTpaunu. Mojenm aToMOB
aneMeHTOB 1—3-r0 nmepuo0B

[Teproanueckoit cUCTEME XMMUYECKUX
anemenToB JI. 1. Menaeneena.
Apeymenmuposams CBOWCTBA OKCHUJIOB U
TUIPOKCUIOB METAJUIOB U HEMETAJLIIOB
MOCPECTBOM MOJIEKYJISIPHBIX, MTOJHBIX U
COKpAILIEHHBIX HOHHBIX YPABHEHUI peaKLUi




AmdotepHbIE [Tonsitne 0 TePEXOAHBIX ObvscHams, 9T0 Takoe aM(poTepHbIE
OKCHUJBI U JJIEMEHTAX. AMOOTEpHOCTS. coeaunenus. Habaooams u onucvieams
TUAPOKCUIBI I'enernyeckuit psig MEPExXOaHOTO peaKuu MexX/1y BEIIECTBAMHU C TOMOIIIBIO
JJIEMEHTA. pycckoro (poAHOIO) sI3bIKA U SI3bIKA XUMHUU.
JlabGopaTropHbie ONBITHI. 1. Xapaxmepuzoeamsv BOUCTBEHHBIN XapakTep
[lonyyenne rTUIpOKCHIA LMHKA H CBOWCTB aM(OTEPHBIX OKCHJIOBU THIPOKCH/IOB.
UCCIIeIOBaHKE €r0 CBOWCTB 1Ipo6ooums ONBITHI IO MOJIYYCHHUIO U
MIOATBEPIKICHUIO XUMUUECKHUX CBOWCTB
aM(OTEpPHBIX OKCHIOB U TUIAPOKCUIIOB C
COOJII0JICHNEM MIPABUJI TEXHUKH O€30MTaCHOCTH
[Tepuoanueckuit [Tepuoanueckuit 3aKOH u Pa3znuuams ecTecTBEHHYIO U HCKYC- CTBEHHYIO
3akoH u [lepuo- [Tepuonnueckas cucrema KJIacCU(PUKaIUHU.
JdecKasi cucteMa xumuueckux  osnementoB . W Apeymenmuposams otHecenue Ilepuoanueckoro
. . Mennenee- Menpneneesa. 3aKOHA K €CTECTBEHHOW KilacCU(UKALNH.
Ba B CBETE YUCHHS JleMoHCTpanum. Paznuunsbie Mooenuposams XUMHUYECKHE 3aKOHOMEPHOCTH

O CTPOCHHH aTOMa

dopmer  Tabmun  [lepuogudeckoit
CUCTEMBI.

JlabopaTopHbIe ONBITHI. 2.
MopenupoBaHue MOCTPOEHUS
[Tepnonnueckoit cucremsl . 1.
Menneneesa

C BBIICJICHHEM CYIIIECTBEHHBIX XapaKTECPUCTUK
00beKTa U MPE/ICTABICHUEM UX B
POCTPAHCTBEHHO-TpaGUUECKON HIIH 3HAKOBO-
CUMBOIIMYECKO hopme

Xumudaeckas
OpraHu3anus
JKUBOU M HEXKH-
BOU IIPUPOBI

XuMuYecKasi OpraHu3aIus KUBOU U
HEXUBOU MIPUPOABL. XUMHUUECKUI
COCTaBs/Apa, MAHTUH U 36MHOU KOPBI.
XHMMHUUYECKHUE DJIEMEHTHI B KJIETKaX
JKUBBIX OPTraHU3MOB. Makpo- u
MHUKPOD3JIEMEHTEL. [IleMOHCTpal UK.
Mopaenb cTpoeHus: 3eMHOTO 11apa B
IIONIEPEYHOM pa3pese

Xapaxmepuzoeams poiib XUMUYECKUX
3JIEMEHTOB B JKUBOW M HEXKUBOU MPUPOJIE.
Knaccugpuyuposams xiMuueckue 31€MEHTHI B
KJIETKaX Ha MaKpO- U MUKPOIJIEMEHTHI

Knaccudukanms
XUMHUYECKUX
peakuuii no
pa3IuYHbIM
OCHOBAaHUAM

O00011IeH1E CBENEHUNA 0 XUMUYECKNAX
peakmsx. Knaccuduxanus
XUMAYECKHUX PEAKITUH 110 Pa3InIHBIM
OCHOBAHHUSIM: COCTaBY U YUCITY
pearupyromux 1 00pa3yrommxcs
BEIIECTB, TEIUIOBOMY 3¢ (deKTy,
HaIpPaBJICHUIO, I3MEHEHUIO CTETICHEH

O0wsicHsimb, 9TO TAKOE XUMHUYECKas pEaKIns,
peaKkuy COeAMHEHUS, PEAKIIUU PA3TI0KECHHS,
peakiu oOMeHa, peaKIiy 3aMeIICHHS,
peaKkiuu HeuTpanu3aIum, SK30TePMUIECKIE
peaKHI/II/I, BHI[OTepMI/I'-IeCKI/Ie peaKHI/II/I,
o0OpaTuMble peakiiuu, HeoOpaTUMbIE PEaKInH,
OKHUCIIATENE-




OKHCIICHHS DJIEMEHTOB, 00pa3yrOIInX
pearupymoime BenecTna, dase,
WCIIOJIb30BAHUIO KaTaIN3aTOPA.
JlaGopaTopHbIie ONbITHI. 3.
3aMelIeHne Kene30M MU B pacTBOpPE
cynbdara meau (I1)

HO-BOCCTAHOBHUTEJIbHBIE PEAKIH, TOMOTCHHBIE
peaKIyu, TeTepOreHHbIE PeaKIuy,
KaTaJIUTUYECKUE PEAKINH, HEKaTATUTHYECKHE
peaxnuu, TermIoBoiid((HEeKT XUMUIECKO
peaKIu.

Knaccughuyuposames xummueckue peakiiiuu mo
pa3nuaHbIM OcHOBaHUAM. Cocmasnsimy
MOJIEKYJISIPHBIE, TIOJHBIE M COKpPAIICHHBIC
VOHHBIE YPaBHEHUSI PEaKLUil.

Onpeoensams OKHUCIUTENIb U BOCCTAaHOBHUTEID,
HPOLIECCHI OKUCIICHUS! 1 BOCCTAHOBIICHUSI.
Habniooams v onuceieams peakuu MEXKAY
BEILIECTBAMH C IIOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMHUH

10

ITonsiTue
0 CKOpPOCTH
XUMHUYECKOM
peakuuu

pearupyromux BeecTs. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKOW PEaKIUU OT
KOHIIEHTPALUU pearupyromnmx
BELIECTB. 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKON peakIuy OT MJIO0IIa 1
COITPUKOCHOBEHUS pEAaruPYIOIINX
BEIIECTB ((«KUTISIIUHI CIOM»).
3aBHCUMOCTH CKOPOCTH XUMHUYECKOM
PeaKIMM OT TEMIIepaTypbl pearupy-
OIIHNX BEIECTB.

JlaGopaTopHble ONbITHI. 4.
3aBUCUMOCTh

CKOpPOCTH XMMHUYECKOM peakluu oT
MIPUPOJIB PEATUPYIONINX BEIIECTB Ha
pUMepe B3auMOJICHCTBUS KUCIIOT C
MeTaJulaMH. 5. 3aBUCUMOCTb CKOPOCTH
XMUMUYECKOH peakiuy OT
KOHIICHTPAIIUH pearupyronIfx BemEeCTB
Ha pUMepe B3aUMOACHUCTBUS IIMHKA C
COJITHOM KMCIIOTOM pa3InyHON
KOHIICHTPALIUH.

6. 3aBUCUMOCTh CKOPOCTH XHMHUYECKON

Habniooams n onucvieams peakuu MEXKIY
BEIIECTBAMH C ITOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U S3bIKA XUMUU.

1Ipo8oo0umsb OMBITHI, TOATBEPKIAIOIITUE
3aBHUCHUMOCTBH CKOPOCTH XMMHYECKON PEeaKIuu OT
pa3nu4HbIX (aKTOPOB

Hamuuk
memnepamypul




pEeaKIMu OT IJIOIA N
COMPUKOCHOBEHHUS PEarupyronmx
BelecTB. /. MoaenupoBaHue
«KHISIIIETO CIosT». 8. 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEAKIIUH OT
TeMIEPaTyphbl PEarupyoIINX BEMECTB HA
MpUMeEpe B3aUMOJICHCTBUS OKCH/IA
menu (I1) ¢ pactBopom cepHoit
KHCJIOTHI PA3JIMYHON TeMIEpaTypbl

11 KaranmsaTopsl Karanuzarops! u xaranu3. HruOUTOpHI. ObvsacHuamb, 4TO TAKOE KaTaINU3aTop.

AHTHUOKCHUIaHTHI. Habniwooams u onucviéams peakuy MEX1y
JdemMoncTpanuu. ['oMoreHHsIil u BEIIECTBAMU C IIOMOIIIbIO PYCCKOI0(POIHOTIO)
reTepOreHHBINA KaTaau3bl. S3bIKA U A3bIKA XUMHUHU.
depMeHTaTUBHBIN KaTaau3. CaMoCTOATENBHO 1PO80OUMb ONBITHI,
Wurubuposanue. HOATBEPKIAOIINE BIUSHUE KaTaIU3aTOPOB HA
JlaGopaTopHble onbITHI. 9. CKOPOCTb XUMUYECKON PEaKIIUU
Pasnoxxenne nepokcuia BOLOpoa ¢
nomoInbio okcuaa mapranma (IV) u
karanasbl. 10. OGHapyKeHue KaTanasbl B
HEKOTOPBIX MUIEBBIXTPOYKTax. 11.
WNurunbupoBanue B3auMOIEHCTBUS
KHCJIOT C METAJUIAMH ¥ YPOTPOITMHOM

12 O06o0menne u VYpok-ynpaxHEHUE C UCIIOJIBb30BAHUEM IIpo6ooumsb OLIEHKY COOCTBEHHBIX IOCTUKEHUH

CHCTEMaTH3aLus
3HaHUH 110 TEME
«BBenenne.
OOm1as xapakre-
PUCTHKA XUMH-
YECKUX DIIEMEH-
TOB ¥ XUMHUYe-
CKHX PEaKLIHUM.
[Tepuoanueckmii
3aKkoH u llepuo-
UYecKasl CUCTe-
Ma XMMHUYECKUX
JJIEMEHTOB

CaMOCTOSITENIbHOM padoTHI 110
BBITIOJTHEHUIO TIPOBEPOYHBIX TECTOB,
3a/IaHUI U yIIpaKHEHU N

B YCBOCHUU TEMBI.

Koppexmupoeamb cBOM 3HaHUA B
COOTBETCTBHUH C TUIAHUPYEMBIM PE3YyJIbTATOM.
Ionyuams xuMudeckyro uHGopManuu u3
Pa3IUYHBIX UCTOYHHKOB.

Ilpeocmasnsimo uHGHOPMAITHIO TIO TEME
«O011as XapaKTepUCTHKA XUMUIECKUX AJIEMEHTOB
U XUMHYECKUX PEaKIIHil.

[Tepuoanuecknii 3akoH u [lepuonnueckas
CHUCTEMAa XUMHUYECKHUX JIEMEHTOB

J1. 1. MenneneeBa» B BUC TaOJHNII, CXEM,
OTMOPHOTO KOHCIIEKTAa, B TOM YHCIIE

¢ npumeHenueM cpeacts UKT




. . Menpaenee-
Ba»

13 Konmponvnaa paboma 1 no meme
«BBegenue. OOmas xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB M XUMUYECKUX PEaKLIUH.
Ilepnonnueckuii 3akoH U lleprnonnyeckas cucreMa xumudeckux anemeHTos /1. . Menneneesa»
2. Metamanl - 11u.
14 Bek mennbiid, Mertanbsl B MICTOPUU YE€JIOBEYECTBA 1Iposooums pacyeTsl M0 XUMUYECKUM
OpOH30BBIIA, (dbopmyIaM U ypaBHEHUSM peaKiuii,
YKEJEe3HbII MPOTEKAKIINX C YYaCTUEM METAIIOB U UX
COEMHEHUM.
Ocywecménsims NOUCK UCTOYHUKOB
XUMHUYECKOH MHPOPMAIUH, HEOOX0TUMBIX
JUTSL CO3/TaHUs BBIOpaHHOTO HH(BOP-
MaIMOHHOTO MPOIYKTA IO XUMUU
MeTauioB. [Ipeocmasnsams ero B hopme
Mpe3eHTAINH. APTYMEHTUPOBAHHO 8ecmu
TEMAaTUYECKYIO TUCKYCCHUIO
15 ITomoxenue [Tonoxenune metamuio B Ilepuoandeckoii ObvsacHAamb, YTO TAKOE METAILIEL.

AJIEMEHTOB- CUCTEME XMMHUYECKHUX JIEMEHTOB Pa3znuuams Gopmbl Cyl1ecTBOBAaHUS

METAJIJIOB B . 1. MenneneeBa. Meramnyeckas METAJUIOB: JIEMEHTHI U IPOCTHIE BEILIECTBA.

[lepnonnueckoit KpPUCTAJUINYECKAs PEIIeTKa U Xapaxkmepuzoeams XUMUUECKUE IIEMEHTbI-

cucreme METaUTMUECKast XUMUUECKasi CBS3b. METaJUTBI TI0 UX TOJI0KEHUIO

. . OOume Gusnueckre CBONCTBA B [lepunonnueckon cucreme /. 1.

MenneneeBa u MeTtauioB. CIuiaBbl, KX CBOMCTBA U Menneneena.

0COOCHHOCTH 3HauYEHHUE. IIpoenosuposams CBOMCTBA HE3HAKOMBIX

CTPOEHHUSI X Jemoncrpanuu. OOpasiibl CrijIaBoB MeTauioB 1o nosioxkenuto B [ICXO JI.U.

aTOMOB. Menieneena

®dusznyeckue

CBOMCTBA

METaJlIOB.

CmuiaBbl

16 XuMunueckue XHUMHUYECKHE CBOMCTBA METALJIOB KaK ObvscHAmMb, 9TO TAKOE Pl AKTUBHOCTH

CBOMCTBA METALJIOB

BOCCTaHOBHTeHeﬁ, a TaKXK€ B CBCTC UX

METAJIJIOB. HpUMEH}Zmb CTro JJIs1 XapaKTe-




MOJI0KEHUS B DJIEKTPOXUMHUUECKOM
psly HAIIPSKEHU A METaJUIOB.
JdemoHcTpaumu.

B3anMozeicTBre MeTamioB ¢
HEMETaJUIaMHU.

JlaGopaTopHble onbITHI. 12.
B3anMopeiicTBre pacTBOPOB KHCIIOT U
COJIEH ¢ METaJIaMH

PUCTHKU XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB-METAJLIOB.

Obobwams cucTeMy XUMHUYECKHX CBOMCTB
METaJUIOB KaK «BOCCTAaHOBHUTEIILHBIC
CBOWCTBa».

Cocmasnsims MOJIEKYISIPHBIC ypaBHEHUS
peakuuii, XapakTepU3yIoIUuX XUMUIECKUE
CBOWCTBA METAJJIOB B CBETE YUCHHUS 00
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
rpoleccax, a peakifu ¢ y4aCTHEM
ANEKTPOIIUTOB NPedCcmasiams TaKxKe

U B HOHHOM BH]JIE.

Habniooams n onucvieams peakiui MEXKIY
BEII[ECTBAMH C IIOMOIIBIO PYCCKOT0 (POTHOTO)
SI3bIKA U S3bIKA XUMUU.

CaMocCTOsITeIbHO nPOBOOUMb OTIBITHI,
MOATBEPKIAIOIINE XUMUUECKHE CBOWCTBA
METAJIJIOB, C COOJIIOIEHUEM TIPABUII TEXHUKH
0e30MacHOCTH

17 Mertasmibl B Mertasisl B mipupoje. O01iue crnocoos! Knaccugpuyuposamv ~ Gopmbl  IPUPOTHBIX
HpUPO/IE. UXTOJTyYEeHHUS. COEMHEHUI METaJIOB.
O6mme criocoopinx | JlabopaTopHblie onbITHI. 13. Xapaxmepuzoeames  o0Olme  criocoObl
HOJy4YEHUs O3HakoMJIeHHE C pyJaMHu xkene3a. 14. HOJIY4YEHHUs] METAJIOB: MHPO-, TUAPO- U
OxpammBaHue TUIAMEHH COJISIMA AIIEKTPOMETAIUTYPTHH.
IIEJI0YHBIX METAIIJIOB Konxkpemusuposams ~ 3TH  cHOCOOBI
NpUMepaMH U YPaBHEHUSIMU PEaKIHit
C COCTaBJICHUEM JIEKTPOHHOTO OanaHca
18 [Tonstue Kopposus metanios u crnocoobl ObvscHams, 4TO Takoe Kopposus. Paznuuams
0 KOppO3UH 60pbOBIC HEH XUMHUYECKYIO U 3JIEKTPOXUMHUUECKYIO
METaJIOB KOPPO3HIO.

Hnniocmpuposams OHATUS «KOPPO3US,
«XUMHYECKasi KOPPO3HsD»,
«QIIEKTPOXUMUYECKAsI KOPPO3US»
npuMepaMu. Xapakmepu3o8ams CroCOObI
3alMThl METAIJIOB OT KOPPO3HH




19

OO6mas xapakre-
PUCTHKA DJIEMEH-

OO6mrast XapaKTEpPUCTHKA MIETOYHBIX
MetaioB. IllesiouHble MeTaUlbl B

O0bvscHAMb STUMOJIOTHIO HA3BaHUS TPYIIITHI
«IIEJTO0YHBIE METAJLIBI».

TOB |A rpynmsl. npu- poxne. Crioco0b1 170'¢ Jlasamo OOIIYIO0 XapaKTEPUCTUKY
Coenunenus nonydeHusi.  CTpoeHue aTOMOB. IIEJIOYHBIX METAJJIOB 10 UX MOJO0XKEHHIO B
HIEJIOYHBIX [llenouHble MeTaIBI — MPOCTHIE [Iepuonnueckoit cucreMe XMMUYECKUX
METaJI0B BenlecTBa. BaxkHelne coeIuHEHUS anemenToB /1. 1. Menpeneena.
LIEJIOYHBIX METAJUNIOB — OKCH/IBI, Xapaxmepuzoeams cTpoeHue, GU3NYECKUe
TUAPOKCUABI M CONH  (XJIOPHJIBI, Y XUMHYECKHE CBOMCTBA MICIIOYHBIX
KapOoHaThl, Cynb(aTbl, HUTPATHI), IIPUMEHEHUE B HApPOJHOM XO3SICTBE.
UX CBOMCTBA M IIPUMECHEHHUE B Kanuitaeie ynoOpeHus.
HapoJHOM Xo3siicTBe. KanuiiHbie Jemoncrpanuu. OOpa3ubl MIEIOYHBIX U
YI0OpEHUSI. MIEI0YHO3EMEIbHBIX METaJLJIOB.
Jdemoncrpanun. OOpasibl MEI0YHBIX BzaumopeiictBrue HaTpus, JIUTUS C BOAOM.
U IIETOYHO3EMEIbHBIX METaJJIOB. B3aunmogeiicTBre HATpUsI C KUCIOPOIOM
BzaumoneiictBue HaTpus, JIUTHS C
BOJIOM.
B3anmMopeiicTBre HaTpUsI C KUCIOPOIOM
20 [lenouno3ze- O6m1as xapaktepuctrka 3aeMeHToB 1 Ob6vscHAmMb STUMOIIOTHIO Ha3BAHUS TPYIIIBI Jlamuux
MeJIbHbIE ATpynIsl: CTpO€HUE aTOMOB, «UIETI0YHO3EeMENbHBIE METAUIb». [lasamb 91eKMPONPOBOOHOCMU,
METaJUTbI. IEJTIOYHO3EMETbHBIE METAJUTBI — 0011yr0 XapakTepucTuky metauion I A MasHumHas —Mewasixa,
Coenunenuns MPOCTHIE BEIIECTBAN UX CBOMCTBA, rpynmnsl (Be, Mg, menod- Ho3eMeNnbHbIX npubop Onsi NONYyYeHUs
IEJ04YHO3EMETb- BOKHEUIIINE COCTUHECHUS METaJUIOB) TIO UX TOJIOKEHUIO B 2a308

HBIX MCTAJIJIOB

[IEJIOYHO3EMEIbHBIX METAJIJI0OB —
OKCH-JIbl, TUJIPOKCH/IBI U COJIU
(xmopuabl, KapOOHATHI, HUTPATHI,
cynbdatsl, pocdarsl), UX CBOWCTBA U
npuMeHeHue. JleMOHCcTpanum.
BsanMoelicTBuE KaJIBIHA C BOJOM.
BzaumopaeiicTBre MarHus ¢
KHCJIOPOJIOM.

JlaGopaTopHble onbITHI. 15.
BsauMoaelicTBue KalbIusa ¢ BOAOU. 16.
[Tonyyenue ruapokcuaa Kajlblus U
HCCJIEJOBAHUE €r0 CBOUCTB

[lepuoanueckoii cucreMe XMMHUYECKUX
anemenToB /1. 1. Menpeneena.
Xapaxmepuzoeams cTpoeHHe, (PU3NIECKHE
Y XMMHAYECKHE CBOMCTBA LIEJIOYHO-
3eMeNbHBIX METAIIJIOB B CBETE OOIIIETO,
0COOEHHOTO ¥ €AUHUYHOIO.
IIpeockasvieams Hpru3nUecKre U XUMUYECKHE
CBOMCTBA OKCUJIOB U THIPOKCHIOB METAJJIOB
I A rpynmbl Ha OCHOBE UX COCTaBa U
CTPOCHUSI I NOOMBEPHCOANMb TIPOTHO3BI
YpaBHEHUSIMH COOTBETCTBYIOILIUX PEAKIUH.
IIpo6ooums pacyeTsl IO XUMHYECKUM
(dbopMyniaM U ypaBHEHUSIM PEaKIIHiA,
MIPOTEKAIONTNX C YIaCTUEM IIEJTOYHBIX




METAJLJIOB U X COCTUHEHUN

21 AJIOMUHUH U €T0 Crpoenue aroma, GU3NIECKUe U Xapaxkmepuzoeamsb aIFOMUHUH 110 €TO
COCJIMHEHMS XUMHUYECKHUE CBOKCTBA AIFOMUHUS KaK nosioxkeHutro B [lepuoanueckoil cucreme

npocroro BemectBa. CoenHEeHUs XuMH4ecKux 3seMeHToB J[. 1. Menneneesa.

AIFOMUHHUS — OKCHUJ U TUAPOKCHU, UX Onucwvieams cTpoeHue, pU3NYECKUe U

amQoTepHbIii XapakTep. Baxxuelinme XMMHYECKHE CBOMCTBA AIIFOMUHMUS,

cosit amoMuHus. lIpumenenue MOJATBEPXKAAsi UX COOTBETCTBYIOIIIMMU

AITIOMUHUS U €70 COEUHECHUM. YPaBHEHUSIMH PEAKLIMIA.

JlaGopaTopHbie ONBITHI. 17. ObvscHamb TBOMCTBEHHBIN XapakTep

[lonyyeHue rugpokcuga alOMHUHUS U XUMHUYECKHUX CBOMCTB OKCHA U

UCCIIeI0OBAaHKE €r0 CBOWCTB TUAPOKCHU/IA ATFOMUHHUSL.
Koukpemuszuposams 3I1EKTPOIINTUYECKOE
MOJIyYEeHHE METaJJIOB ONMCaHUEM
IIPOM3BO/ICTBA AJIFOMUHUS.
Ycemanasnuseams 3aBucUMOCTh OOnacTeit
IPUMEHEHHUS aTFOMUHUS U €r0 CIUIABOB OT
CBOJWCTB.
IIpo6odums pacueTsl 0 XUMUYECKUM
(dbopMynaM U ypaBHEHUSIM PEaKIINid,
MIPOTEKAIOIINX C y4aCTHEM aJIFOMUHHUS U ETO
COCIMHEHU N

22 Keneszo u ero Crpoenue atoma, Gpu3HIECKUe 1 Xapakmepuzosams TOJIOKEHUE Kelie3a B Jlamyux oaenenus

COCOMHCHUA

XUMHYECKHE CBOMCTBA XKeJle3a Kak
IMpOCTOro BECUICCTBA.

Tenernueckue psias Fe2+ u Fe3+,
Baxneiime conu xenes3a. 3HaueHUe
JKeJe3a U eroCOeIMHEHHM 111 TPUPOIBI
Y HapOJIHOTO XO035MCTBA.
Jemoncrpauuu. Bzanmoeiicteue
MeTaJuIoB ¢ HeMeTaiuiamu. [lomydenue
ruapokcuaos xenesa (I1) u (I11).

KauecTBeHHBIE peakiii Ha HOHBI Fe2t y

Fe3+. JlaGoparopusie onbIThL. 18.
BzauMojeii- cTBUE JKene3a ¢ COIISIHOU

[eproanveckoii cucTeMe XUMHYECKHX
anemenToB J[. . MeHnneneena,
0COOEHHOCTH CTPOEHUS aTOMa.

Onucvisams (HU3NUIECKUE U XUMHYECKHUE
CBOICTBa ’Kene3a, MOATBEPXKIas MX COOT-
BETCTBYIOIIMMH  YPAaBHEHUSIMH  PEAKIUM.
Pasznuyame ayrynsl u cranm.

O6vsicHAmb HATMYUE IBYX TCHETHUSCKUX

PAZIOB coenuHennit xenesa Fe2t i Fe3t .
Vemanaenuéams 3aBUCHMOCTB obnacTeit
NPUMEHEHHS XKeJle3a H ero CIIaBoB OT
CBOMCTB.




KHCJIOTOM.
19. TlonyueHne ruAPOKCUIOB JKelle3a
(1D u (1) 1 u3yycHre UX CBOWCTB

IIpo6ooums pacdeTsl IO XUMHYECKUM
(dhopMyIliaM U ypaBHEHUSM PEaKIIHiA,
MIPOTEKAIOIIMUX C YYaCTUEM JKeJe3a U €ero
COCIMHEHHUH

23

O0001menue
3HAHUU I10 TEME
«MeTamib»y

VY pok-ynpaxxHeHHe ¢ UCIO0Ib30BAHUEM
CaMOCTOSITENIbHON paboTHI MO
BBINOJIHEHUIO IPOBEPOYHBIX TECTOB,
3aIaHUM U YIIPaKHEHUHI

IIposooumsb O1EHKY COOCTBEHHBIX
JOCTHKEHUI B YCBOCHUHU TEMBI.
Koppexmuposams cBoU 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pesynbTatom. [lonyuams XUMHUYECKYIO
MH(OPMAIIHIO U3 PA3TUYHBIX UCTOYHHKOB.
IIpeocmasnsims MHGOPMALIHIO IO TEME
«MeTaibl» B BUAE TaOJIHUIL, CXEM,
OTIOPHOT'O KOHCIIEKTAa, B TOM YHUCIIEC
npumeHenneM cpeacts KT

24

Konmponwvnasa paboma 2 no meme «Memannwt»

Tema 2. Xumnueckuii npakTukyM 1 «CBoiicTBa MeTaJUIOB M UX COeIMHEHUI» - 3 4.

25

OcyecTBiieHne
[ENOYKH  XHUMHU-
YEeCKHUX IIpeBpa-
LIEHUI

Ocy1ecTBiieHre IIEMOYKH
XUMHUYECKUX IIPEeBpaIleHuN

Pabomams ¢ nabopatopHbIM
000py/IOBaHUEM U HarpeBaTeIbHBIMU
npudopamu

B COOTBETCTBUU C TIPABUIIAMHU TEXHUKHU
0€30I1aCHOCTH.

Habnwooams CBOWCTBA METATIOB U HX
COEMHEHUI U SIBJICHUH, IPOUCXOISAIINX C
HHUMHU.

Onucvleams XUMHUYECKUN SKCTIEPUMEHT C
MOMOIIBIO PYCCKOTO (POIHOTO) sI3bIKA U
SI3bIKa XUMUH.

Dopmynruposams BBIBOABI TIO pe3yJabTaTaM
MPOBEJCHHOTO SKCIIEPUMEHTA

26

[Tonyuyenue u
CBOMCTBa
COEJIMHEHU I
METaJIJIOB

[Tonyuenue u cBoiicTBa
COEMHEHHNI METAIIIIOB

Pabomams ¢ 1abopaTopHbIM
000pyI0BaHNEM U HarpeBaTeIbHBIMHU
npudopamu

B COOTBETCTBHH C ITPABHJIAMHU TEXHUKH
0E30IacHOCTH.

Habnrooams cBOWCTBA METAJIOB U KX




COCMHEHUI U SIBJICHUH, POUCXOISIINX C
HHUMMUA.

Onucvleams XUMHUYECKUN DKCIIEPUMEHT C
MIOMOIIIBIO PYCCKOTO (POJHOTO) S3bIKA U
SI3BIKA XMMUH.

Dopmynruposams BBIBOJBI TIO pe3yabTaTaM
MIPOBEICHHOT'O SKCTIICPUMEHTA

27

Pemenue
AKCIIEPUMEH-
TaJbHBIX 337124 Ha
pacro3HaBaHue U
MOJTy4eHUE
COETUHEHUN
METaJIJI0B

PGH_ICHI/IC 3KCHepI/IMCHTaHBHHX 3a1a4 Ha
pacro3HaBaHue U MOJy4YECHUE
COE€IUHEHUN METAJIOB

OKCNEpUMEHTAIIBHO UCCIe0068amMb CBONCTBA
METaJVIOB U UX COCIMHECHUMN, PeliaTh
HKCTIIEPUMEHTAIbHBIC 337a4K TT0TEME
«MeTaniby.

Pabomams ¢ nabopatopHbIM
000py/IOBaHUEM U HarpeBaTelIbHBIMU
npubopamu

B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU
0Ee30I1aCHOCTH.

Habnooams cBOWCTBA METAIOB H HX
COCAMHEHUI U SIBJICHUH, IPOUCXOISALINX C
HHUMHU.

Onucvleams XUMHUYECKUN IKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U
SI3bIKA XMMUU.

Dopmynuposams BBIBOABI 10 pe3yabTaTaM
MPOBEACHHOTO SKCIIEPUMEHTA.
Onpedenamo (Ucxoas U3 yueOHOI 3a1aun)
HEO0OXOIUMOCTh MCIIOIb30BaHUS
HAOJIOJICHUS WITU DKCTIEpUMEHTA

Tema 3. Hemera/ibI - 234.

28

O0m1as xapakTe-
pHCTHKA HeMe-
TaJIJIOB

OO0mas xapakTepucThKa HEMETaJIOB:
nonoxenue B [lepuoandeckoii cucreme
XUMHUYECKUX 3J1eMeHTOoB /I, 1.
MenpeneeBa, 0cOOEHHOCTH CTPOEHUS
aTOMOB, JIEKTPOOTPHUIIATENBHOCTH (D0)
Kak Mepa

«HEMETAJUTUYHOCTIY, psin 20.

ObvsacHuamb, 4TO TaKOE HEMETAILIbI, T'aJo-
T'eHBI, AJUTOTPOITHBIE BUION3MEHECHHSI.
Xapakmepuzoeams XUMUYECKHE dIIe-
MEHTHI-HEMETAJUTBI U TIPOCTHIEC BEIIECTBA-
HEMEeTaJlJIbl: CTPOeHHE, PU3NUECKUE
CBOWCTBA HEMETAJUIOB, CITOCOOHOCTH

K aJUTOTPOTHH.




Kpucrannnueckoe CTpOEHUE

HEMETaJUIOB — TPOCTHIX BELIECTB.
Annotponusi. dusnyueckue CBOMCTBA
HEMETAaJUIOB. OTHOCUTEIBHOCTD

MTOHATHH «METAIIID» U «HEMETaJD»

Packpvieamp MIPUYUHBI AJUIOTPOIIHH.
Hazvieams coeluHEHUsT HEMETAUIOB 110
dbopmynaMm u cocmasnams GOpMyIbl IO UX
Ha3BaHUSM.
ObvscHAmMb 3aBUCUMOCTDh CBOMCTB (MJTH
MpeACKa3bIBaTh CBOMCTBA) XUMUUECKHUX
3JIEMEHTOB-HEMETAIIOB OT UX IOJIOKEHNUS B
[lepunoanueckoii cucTeMe XuMHUUe- CKUX
anemenToB 1. 1. Menneneena.
Ycemanasnueamb NpuUMHHO-CIIEICTBEH- HbIE
CBSA3U MEXAY CTPOCHHEM aTOMa, XU
MHUYECKOH CBSI3bI0, TUIIOM KPUCTAJUTMYECKOM
pELIETKH HEMETANIOB U UX COEJIU- HEHUH,
ux (pusmueckumu cBoicTBamu. /Jokazvieams
OTHOCHUTEJIbHOCTh MTOHATUI
«METAD) M «HEMETaJll
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Bonopon

[Tono>xeHnue Boiopoaa B
[Tepuoauueckori cucTeMe XMMAYECKUX
AJIIEMEHTOB

. Y. MenneneeBa. CtpoeHue atoma

1 MoJieKyIbl. Du3nueckue u
XMMHYECKHE CBOMCTBA BOJAOPOAA, €T0
MOJIy4eHUe U IPUMEHEHHE.
JlabopaTopHusbie onbIThI. 20.
[TonydyeHnueu pacro3HaBaHUE BOJOPO/IA

Apeymenmuposamu 000CHOBaHHOCTh
JIBOMCTBEHHOTO TIOJIOKEHUSI BOJOpOJa B
[Iepuonnueckoii cucreMe.
Xapaxmepuzoeams cTpoeHUE, (PU3NICCKHEC
U XUMUYECKUE CBOWCTBA, MOJTyYeHHUE U
MIPUMEHEHHE BOIOPO/IA.
Ha3zvisams coenquHeHus BOAOPOA O
dbopmynam u cocmasnsimes GOPMYIBI TIOUX
Ha3BaHUSAM. YcmaHasnueams MIPUINHHO-
CJICJICTBEHHBIC CBSI3H MEKIY CTPOCHHEM
aToMa, XMMHUYECKOH CBSA3BIO, TUTIOM
KPUCTATHYECKON PEIIETKH BOAOPOIa, €r0
(bu3nye- CKUMH U XUMHUUYECKUMHU CBOMCTBAMH.
Ilposooumy, nabrrooams 1 onucvLl8ams
XUMHYECKHI SKCIIEPUMEHT 10 MOIYYCHHUIO,
COOMPAHMIO M PACIIO3HABAHUIO BOJIOPO/IA C
COOJIOZICHUEM MTPABUII TEXHUKU
0€301acHOCTH.
Buvinonnams pacdeTsl 10 XUMAYECKUM
(dhopmynaM U ypaBHEHHSIM PEAKITNH,




MPOTEKAIOUIUX C y4aCTHUEM BOJAOPOA UETO
COE€IUHEHUN

30 Bona Crtpoenue mosekynsl. Bogopoanas Xapakmepuzosams coctaB, ¢uzndeckue u | Jamuux
XUMHYECKas CBs3b. OU3nuecKue XMMHUYECKHE CBOWCTBA, HAX0XK/ICHHE B 91EeKMPONnPOBOOHOCU,
CBOMCTBa BOJIbl. AHOMAJIMHM CBOWCTB npupojie u npuMeHenue Boasl. Cocmasnames | yughposoi Mukpockon,
Bozbl. ['mapodunsHbIe 1 MOJICKYJISIPHBIE YPAaBHEHHSI PEaKIIH, oamyux
rupooOHbIE BEIIECTBA. OTpaKaoIlMe XUMUYECKHE CBOMCTBA BOIBI. memnepamypeol,
XUMHUYECKUE CBOMCTBA BOJIBI. Ycemanasnueams TpUYMHHO-CIICICTBEHHBIE mepmomemp
KpyroBopot BojibI B ipupo/ie. CBSI3M MEXKAY XUMUYECKUMU CBS3SIMH,
Bonoouncrka. Aspanus BOJbI. TUIIOM KPUCTAJTMUECKON PELIETKH BOJBI, €€
britoBble GhunbTpel. MuHepaabHbIE (bU3MYECKUMU U XUMUYECKUMU CBOMCTBAMHU.
BOIbL. JlucTuiimpoBanHas Boja, ee Buvinonanusams pacyeTsl M0 XUMHUECKUM
MOJIy4eHUE U PUMEHEHHE. (dbopMyIniaM U ypaBHEHUSIM PEaKIIUiA,
JlaGopaTopHble onbITHI. 21. IPOTEKAIOIIUX C YYaCTHEM BOJIBI
HccnenoBanue moBepXHOCTHOTO
HATSDKEHUS BOJIBI.
22. PactBOpeHHe NepMaHraHaTa Kajus
WIH METHOTO Kyrnopoca B Bojae. 23.
I'maparamust 006e3BOKEHHOTO Cynbdara
menu (I1). 24. U3rotoBieHne TUIICOBOTO
otneyarka. 25. O3HaKOMJICHHE
C KOJUIEKLIEHN OBITOBBIX (PUITBTPOB.
26. O3HaKOMJICHHE C COCTAaBOM
MHHEPATBHON BOJIbI
31 I"anmorensl OO1m1ast XxapaKTepUCTHKA raJIONeHOB: Xapakmepuzoeams CTpOeHUE, PU3NUECKUE Annapam ons
CTPOEHHUE aTOMOB; TIPOCTHIE BEMIECTBA Y XUMHUYECKHE CBOMCTBA, TOTYYCHUE U npogeoeHus

OCHOBHbIC COCJIMHEHUS TaJIOTE€HOB, UX
cBoiicTBa. Kpatkue cBefieHus o xjaope,

opome, dhrope u ione. [Ipumenenue
TraJOreHOB M UX COeINHEHUI B
HapOJHOMXO35HCTBE.

JdemoncTpanuu. OOpasiipl raJoreHOB —

IPOCTBIX BCIICCTB. BzaumogeiictBue
TraJIOr€HOB C HATPUCM, AJITFOMHUHHUECM.

BriTecHenue XJIOpOM 6p0Ma WM oa

M3 PpacTBOPOB MX COJIEH

MPUMEHEHUE TaJIOTeHOB C UCIIOJIb-30BaHUEM
pycckoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUH.
Has3zviéams coeHEHMs TaIOT€HOB 10
dbopmyne u cocmasnams GOPMYIIBI IO UX
Ha3BaHMUIO.

Yemanasnueams TpUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY CTPOCHHEM aToMa,
XUMHUYECKOH CBSI3b10, THITOM KPHCTAJLTHU-
YECKOU PEIETKH raloreHoB, UX Qu3nyde-
CKMMHU ¥ XUMUYCCKIMH CBOHCTBAMU

XUMUHYECKUX npoyeccos
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Coennnenns
raJioreHoB

OCHOBHBIE COE€IMHEHUS TAJIOT€HOB:
rajJ0reHOBOIOPObL, COIH
rajlor€HOBOJI0 POAHBIX KUCIIOT.
Jemoncrpanuu. O6pasist
IPUPOIHBIX COETUHEHUH XJI0pa.
JlaGopaTopHble onbITHI. 27.
KavecTBeHHast peakiys Ha raJloreHu/I-
VOHBI

Xapaxmepuzoeams cocTaB, (U3NYECKUE U
XMMHYECKHUE CBOMCTBA, ITOTYy4YECHUE
Y IPUMEHEHUE COEIMHEHNI raJOr€HOBC
HCII0JIb30BAHUEM PYCCKOTO (POAHOI0)I3bIKA U
sI3bIKa XUMUU. Haszvieams COETUHEHUS
raJloreHoB 10 (popmyIe u cocmagname
(hopMyJIbI IO UX HA3BAHHUIO.
Yemanaenueams TpUIMHHO-CIIEACTBEHHBIE
CBA3U MEXAY XMMUYECKOH CBS3bIO, TUIIOM
KPUCTAIUIMYECKOUN PELIETKH COCIUHEHUN
raJIOreHOB, UX (U3UYECKU- MU U
XUMHYECKUMHU CBOMCTBaMH.
Ilposooumu, Habarwo0ams U onucvLl8ams
XUMHUYECKUH IKCIIEPUMEHT 110
pacno3HaBaHMIO raJIOreHU-MOHOB C
cOOII0ACHUEM [TPaBUJI TEXHUKHU
0€30MacHOCTH.
Buinoanams  pacuersl 10 XUMHUYECKUM
dbopmynaM U ypaBHEHUSIM  peakIHid,
MPOTEKAIOINX C YYacCTUEM COEIUHEHUN
raJIOTEHOB
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Kucnopon

CrpoeHue aTomMa U aJlJIOTPOIHS
KHUCJIOPO/a; CBOMCTBA U TPUMEHEHHE
€ro aJUIOTPOIHBIX MOIU(DUKALIUHI.
JlaGopaTopHble onbITHI. 28.
[Tonyuenue,cobupanue u
pacro3HaBaHHie KUCIOpOia

Xapaxmepuzoeams CTPOCHHE, aJNTOTPOTIHIO,
(u3nueckre U XUMUYECKUE CBOMCTRA,
MOJIyYEeHUE U IIPUMEHEHHUE aJUIOTPOITHBIX
MoauHKaIiA KUCIopoaac
HCIIOJIB30BAaHUEM PYCCKOTO (POHOTO)
SI3BIKA U SI3bIKA XUMHH.

Yemanasnueams IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY CTPOCHHEM aToMa,
XUMHYECKOH CBSI3b10, THITOM KPHCTAJLTHU-
YECKOU PEIIeTKH KUCIOPOo/a, €ro pu3u-
YECKUMU H XUMHUYCCKIMH CBOMCTBAMH.
Buvinonnams pacyeTsl M0 XUMHUYECKUM
dhopmynaM U ypaBHEHHSM PEAKITNH,
MPOTEKAIOIINX C YIaCTUEM KUCIOPOa.
IIposooumyv, HabOOamMv N ONUCHIBAMb




XUMHYECKHH SKCIICPUMEHT T10 TIOJIYIECHHUIO,
COOMPAHUIO U PACIIO3HABAHUIO KHCIOPOA C
COOJIIOICHUEM TIPABUJI TEXHUKH
0e30IMacHOCTH

34 Cepa, ee CrtpoeHue aToMa U aJUIOTPOIHUS CEPhI; Xapaxmepuzoeams CTpOEHUE,
buznveckue CBOWCTBA M IPUMCHCHHE AITIOTPOIHIO, (PU3NYECKHE U XUMHUYECKUE
Y XUMUYECKUe POMOUYECKOI cephl. CBOICTBa, MOJIy4E€HUE U PUMEHEHUE CEPBI
CBONCTBA JemoncTpauuu. B3zaumoperncreue C UCIOJIb30BAaHUEM PYCCKOTO (POJAHOIO)
Cepbl ¢ METAJUIaMU, BOJOPOJIOM U SI3bIKA U SI3bIKA XUMUHU.
kucnopoiom. JIaGopaTopHbie ONBITHI. Ycemanasnueams TpUIMHHO-CIICICTBEHHBIC
29. T'opeHue cepbl Ha BO3AYXE U B CBSI3M MEXIY CTPOCHHEM aToMa,
KHCIIOPOe XUMHUYECKOH CBSI3bI0, THIIOM
KPUCTATMYECKON PELIeTKH KUCIOPoa, ero
(U3H- YECKUMH U XUMHYCCKUMU
CBOWCTBaMHU. Buinoinsams pacyeTsl 110
XUMHUYECKUM (DOpMysiaM U ypaBHEHUSIM
peaxiuil, MpOTEKAIOIINX C Y4aCTUEM CEpHI.
1Iposooumy, HabOOamMb U ONUCHIBAMD
XUMHYECKHUH SKCIIEPUMEHT 0 TOPEHUIO
Cephl Ha BO3/IyXe H B KHCIIOPOJIE C COOITIO-
JICHUEM TTPaBIJI TEXHUKU O€30MaCHOCTH
35 Coenunenus Oxcupl cepsot (1V) u (VI); ux Xapaxkmepuzosams coctaB, GU3HUECKUEHU Annapam ons
Ccephl MOJIy4eHre, CBOWCTBA U TIPUMEHEHHUE XUMHYECKHE CBOICTBA, MOTyuyeHUE npogeodeHus
Y TIPUMEHEHUE COCTMHEHUH Cephl XUMUYECKUX peaKyuil

C UCIOJIb30BAaHUEM PYCCKOTO (POJIHOTO)
A3bIKA U A3bIKA XUMUH.

Has3zvieamv coemuHenus cepsl o Gopmysie u
cocmagnsms GOPMYJIbI TI0 UX HA3BAHUIO.
Cocmaensims MOJICKYJIIPHBIC ¥ HOHHBIC
ypaBHCHHS PEAKIIHNi, XapaKTEPU3YIOIIHe
XUMHUYECKHE CBOMCTBA COSIMHEHUI CEePBI.
Onucvieams IPOIECCHI OKUCIICHHSI-
BOCCTAHOBJICHHS, Onpeoe/isins OKUCIUTEIb
MBOCCTAHOBUTEIb U COCMAGISAMb
AJIEKTPOHHBIN OaaHc.

Vemanasnueams TPUUUHHO-CIICACTBEH HBIC




CBSI3M MEXKIY XUMHUYECKOH CBS3BIO, THUIIOM
KPUCTAIUIMYECKOM PELIETKH COCIUHEHUN
cepsl, X GU3NYECKUMU U XUMHUYECKUMHU
CBOMCTBAMHU

36 CepHas kwuciora CepHas KHCIIOTa KaK 3JIEKTPOJIUT U Xapaxmepuzoeams cocTaB, (pU3NUYECKHEU
KaK 3JIEKTPOJIUT U €€COJIM, UX IPUMEHEHHE B XUMHUYECKHE CBOMCTBA KaK IEKTPOJINTA
ee coau HapOJIHOM XO35HCTBE. CEPHOU KUCJIOTHI C UCTIOIb30BAHUEM

JemoucTpanun. O6pasibl MPUPOTHBIX PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
coequHeHui cepbl. OOpasibl Cocmagnsams MOJIEKYJIIPHBIE U HOHHBIE
BAKHEUILNX JUIsI HAPOJIHOT'O XO351MCTBA YPaBHEHUS PEAKLNH, XapaKTEPU3YIOIIUX
cynb(haToB. XUMHUYECKHE CBOMCTBA COEIMHEHUI Cepbln
JladopaTopusblie onbIThl. 30. CBOlicTBa | CepHOM KUCIOTHL. Onucvieams 001aCTH
pa30aBIeHHON CEpHOM KUCIOTHI PUMEHEHUS CEPHOM KUCIOTHI B HAPOJIHOM
xo3sucTBe. [ [posodums, Habarooams u
ONnUCHIBANMb XUMUYECKUN SKCIEPUMEHT,
XapaKTEPU3YIOIINM XUMUYECKUE CBOMCTBA
CEPHOU KUCIOTHI KaK 3JIEKTPOJIUTA, C
cOOII0ACHUEM IIPABUII TEXHUKU
0€30MaCHOCTH.
Pacnoznasams cynbdaT-noHbI

37 Cepnas kuciora CepHas KuCIIOTa KaK OKUCIIUTEb. Xapaxmepuzoeams CBOICTBA
KaK OKHMCIIUTEIb. [Ipon3BOACTBO CEpHOM KUCIIOTHI U KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI KaK
[Tonyuenune n €CNPUMEHEHHE. OKHCJIUTENS C UCIIOJIB30BAHUEM PYCCKOTO
MIPUMEHEHNE Jemoncrpaumnu. Bzanmoneiictsue (pomHOTO) A3BIKA U SI3bIKA XUMUH.

CEPHOM KHCIIOTBI KOHLIEHTPUPOBAHHOMN CEPHOM KUCIIOTBI Cocmasnsaims ypaBHEHUS! OKHCIUTENIBHO-
cmenpto. OOyrnuBaHue BOCCTAaHOBUTEJIbHBIX pEAKLUN METOJIOM
KOHLIEHTPUPOBAaH-HOU CEpHOM 3JIEKTPOHHOTO OajaHca.
KUCJIOTOW OPraHWYeCKUX COCTMHEHUM. Onucwieams IPOU3BOJCTBO CEPHOU
Paz6aBienue cepHOil KUCIOTHI KHUCJIOTHI.
Bvinonname pacueTsl 0 XUMUYECKUM
(dopmyIaM 1 ypaBHEHUSM peakiuii,
MIPOTEKAIOIINX C YYaCTUEM CEPHOM KUCIIOTHI.
Habniooame 1 onucviéams XUMHUYECKUN
SKCIIEPUMEHT

38 A3otr u ero CrpoeHne aToMa 1 MOJIEKYJIBI a30Ta; Xapaxkmepuzoeamsb cTpoeHHE, GU3NIECKUE U

CBOMCTBA CBOMCTBA a30Ta KaK MPOCTOr0 XUMHUYECKHE CBOWCTBA, ITOITYyYEHNE U




BEIECTBA

MPUMEHEHHE a30Ta ¢ UCIOIb30Ba- HUEM
PYCCKOTO (POTHOTO) SI3bIKA U A3bIKAXUMHH.
Hasvisams coenuneHus a3ota no Gopmy-iie
U cocmaensims GOPMYIIBI TI0 UX HA3BAHUIO.
Vemanasnueams TPUUUHHO-CIICACTBECHHBIC
CBSI3U MEKIY CTPOCHHEM aToMa U
MOJIEKYJIbI, BUJIOM XUMHYECKOM CBSI3H,
THIIOM KPUCTAJUTMIECKOM PEIICTKH a30Tau
ero GU3NYECKUMU ¥ XUMHUYSCKIUMHU
CBOWCTBaMH.

Boinoansims pacyetsl M0 XUMHYECKAM
(dbopMyIiaM U ypaBHEHUSIM PEaKIIHA,
MPOTEKAIOIINX C yYaCTHEM a30Ta
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AMMMaAK U €ro
cBoiictBa. Conn
aMMOHUA

AmMMHaxk, CTpPOEHHUE, CBOMCTBA,
nonyyeHue u npumeHenue. Comnu
aMMOHWUSI, UX CBOMCTBA U PUMEHEHHE.
JlaGopaTopHbIe onbITHI. 31.
N3yuenuecBoiicTB ammuaka. 32.
Pacrnio3naBanue coneit aMMOHUS

Xapaxmepuzoeams cocTaB, CTPOECHUE
MOJIEKYJIbI, (PU3MYECKHE U XUMHYECKHE
CBOMCTBA, IOJIy4EHUE U IPUMEHEHUE
aMMMaKa C MCII0JIb30BaHUEM PYCCKOTO
(poIHOTO) SA3BIKA U S3BIKA XUMHH.
Has3zvieams conmu aMMoHMA 1O (GopMyIaM U
cocmagnsams GOPMYJIbI 110 UX HA3BAHUSIM.
3anucvieams MOJEKYISIPHBIE U HOHHbIE
YPaBHEHUS peaKLii, XapaKTepU3yIOIIue
XMMUYECKHE CBOMCTBAa aMMHaKa U CoJIei
aMMOHWS.
Cocmaensaims ypaBHEHUS! OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUil ¢ ydacTHueM
aMMMaKa C IIOMOUIbIO 3JIEKTPOHHOTO
OanaHca.
Ycmanasnueams NpUYMHHO-CIIEICTBEHHBIE
CBSI3U MEKIY BUIaMU XUMHYECKUX CBS3CH,
TUIAMU KPUCTAITMYECKUX PEIIETOK
aMMHaKa 1 coJIel aMMOHHS
1 UX QU3UUECKUMU U XUMHUECKUMHU
CBOMCTBaMH.
IIposooumus, Haba0O0amv N ONUCHIBAMD
XUMHAYECKHI SKCTIEPIMEHT 110

Jamuuk
91eKMPONPOBOOHOCIU




pacro3HaBaHUIO HOHOB aMMOHHUS C
COOJIFO/ICHHEM TIPABUI TEXHUKU
0€e301aCHOCTH.

Buinonnsams  pacderbl 1O  XUMHUYECKHM
dbopMyllaM W  ypaBHEHHUSAM  pEaKIHUu,
MIPOTEKAIOIINX C YIACTHEM aMMHAaKa
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Okcugel a3ora.
A3oTHasg KucIoTa
KaK AJICKTPOJIUT,
ee NpUMEHEHHUE

Oxcunpt azota (1) u (IV).

A30THast KUCIIOTA KaK 3JIEKTPOJIUT,
€eCBOICTBA U PUMEHEHHE.
Jemouncrpamun. O6pasisi
BKHEHIINX JJI1 HAPOJIHOTO XO03SHUCTBA
HUTpaToB. JIaGopaTopHbIE ONBITHI.
33. CpoiicTBapa30aBiIeHHON a30THON
KHCJIOTBI

Xapaxmepuzoeams cocTaB, (QU3NYECKUE U

XUMHYECKHE  CBOMCTBA, IIOJyYEeHHE U
IIPUMEHEHHE OKCHJIOB azora C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) sA3bIKa
u s3bIKa XUMHH. Cocmaenams
MOJIEKYJIIDHBIE ¥ HOHHBIE  YpaBHEHMS
peaKklMi, XapaKTepU3yIOUIME XUMHYECKHE
CBOMCTBA OKCHJIOB a30Ta.
Ycmanasnueams NpUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY BUJIOM XUMHUYECKOH CBSI3H,
TUIIOM KPUCTAJNINYECKON PEIIETKH OKCHUIOB
a30Ta U UX QU3NYECKUMH U XUMHUYECKUMHU
CBOMCTBaMH.
Xapaxmepuzoeams cocTaB, (pU3MUECKUEN
XUMHUYECKHE CBOMCTBA KaK AJIEKTPOJINTA,
IIPUMEHEHHE a30THON KHUCIIOTHI €
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SA3bIKA XUMHH.
3anucvlieams  MOJNEKYJISpHbIE W HOHHBIE
YpaBHEHUS  peakuuil,  XapaKTepH3yoIIHe
XUMHUYECKHE CBOMCTBA a30THON KUCJIOTBIKaK
3JEKTPOJINTA.
1Iposooumy, HabOOaMb U ONUCHIBAMD
XUMHYECKUHN SKCIIEPUMEHT,
XapaKTEpU3YIOIIHUM CBOWCTBA A30THOU
KHCJIOTBI KaK 3JIEKTPOJIUTA, C COOITI0IEHUEM
MIPABUJI TEXHUKH OE€30MIaCHOCTH
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A30THas KHUCIIOTA
KaK OKMCJIHUTEIb,
€e TMOJy4YCHHE

A30THas KUCJIOTa KaK OKUCIIUTEb.
HuTtpaTsl 1 HUTPUTHL, TpodIIeMa UX
COJIepKaHus B

Xapaxmepuzoeams a30THYIO KHCIIOTYKaK
OKHUCITUTEND.
Cocmasnsims ypaBHEHHS] OKHCIUTENBHO-




CEJIbCKOX03SIMICTBEHHOM MPOAYKIIWH.
A3oTHBIE y1OOpeHusI.

Jdemoncrpauuu. BzaumoeiictBue
KOHLICHTPUPOBAHHOM a30THOM
KHCJIOTBIC MEBIO.

JlaGopaTopHble onbITHI. 34.
B3anmopeiicTBre KOHIIECHTPUPOBAHHOM
a30THOU KHUCJIOTBI C MEJBIO

BOCCTAaHOBUTENbHBIX PEaKIui,
XapaKTePU3YIOMINX XUMUICCKUE
CBOMCTBA a30THOM KHUCIIOTHI KaK
OKHUCJIUTEJIS, C TTOMOIIBIO AJIEKTPOHHOTO
Oananca.
1Iposooumy, HabOOaMb U ONUCHIBAMD
XUMHYECKUHN SKCIIEPUMEHT,
XapaKkTepU3yHUUi CBOMCTBA a30THOMN
KHUCJIOTBI KaK OKUCIIUTEIS, C COOTI0ACHUEM
MIPABUJI TEXHUKH OE€30MIACHOCTH

42 docop. CtpoeHue aToMa U auIOTPOIUs Xapaxmepuzoeams CTpOCHHE, aJNIOTPOIHIO,
Coenunenus docdopa, cBoiicTBa OEIIOTO M KPACHOTO (u3uUecKre U XUMUYECKUE CBOMCTBA,
docdopa. docdopa, ux npumenenue. OCHOBHBIC nojlyueHue u npumeHenue ¢ocdopa c
[lonstue o coenuHenus: okcua pocdopa (V) u UCIIOJIb30BAaHUEM PYCCKOTrO (POJIHOTO) SI3bIKA
hochopHbIX oprodocdopHas kuciaora, Gpocharsl. U SI3bIKa XMMUH.
YIOOpEHUIX ®docdopHbie y1oOpeHus. CamocTosITeIbHO Onucbl6ams CBONCTBA
Jemouncrpanun. OGpasiisl okcuaa ocdopa (V) Kak KUCIOTHOTO OKCHUIA
MIPUPOIHBIX COETUHEHUH (ocdopa. U CBOICTBa OpTO(HOCPOPHOI KUCTOTHI.
OO0pa31bl BaXHEHIINX I HAPOJIHOTO Hnnrocmpuposeams 5TH CBONCTBA
xo3siiicTBa pocdaros. YPaBHEHUSIMU COOTBETCTBYIOLINX PEAKIUH.
JlaGopaTopHble onbIThHI. 35. Ilposooums, Habarooams N ONUCLIBAMb
PacnioznaBanue gpocdaron XUMHYECKHUH AKCIIEPUMEHT C COOJIIOIECHUEM
IpaBUJI TEXHUKU O€30MAaCHOCTH.
Pacnoznasams docdar-noHbl
43 VYraepon CtpoeHue aToMa U alIOTPOITHUS Xapakmepuzoeams CTPOSHUE, AJUIOTPOIIUIO,

yIJIepo/ia, CBOMCTBA €ro Mo (uKanuii u

WX IPUMEHEHUE.
demoncrpauuu. [Tornonenue yriuem
PacTBOPEHHBIX BEILECTB WJIN Ta30B.
Boccranosnenue mequ u3 ee
OKCHJIAYTJIEM.

JlabopaTopHublie onbIThl. 36. ['opeHue
YISl B KUCIIOPOAE

(u3nyYecKre U XUMHUIECKUE CBOMCTRA,
MOJy4YeHre U IPUMEHEeHHE aMOp(HOTO
yIrJIepoJia ¥ €r0 COPTOB C MCIIOJIb30BAaHHEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU.
CpasHusamub CTPOCHHUE U CBOKCTBaaaMasa
u rpadura.

Onucvleams OKACITHTEIBHO-
BOCCTaHOBUTEIbHBIE CBOWMCTBA yIIIepo/ia.
IIposooums, nabaooamov U OnUCLIBAMb
XUMHYECKHI IKCIIEPUMEHT C COOJI0ICHUEM
MIpaBWJI TEXHUKH 0€301aCHOCTH
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Oxkcuapl
yriaepozaa

Oxkcuapl yrimepoma (II) u (IV), ux
CBOMCTBA U IIPUMEHEHUE.
JlaGopaTopHbie ONBbITHI. 37.
[Tony4enwue, cobupanue u
pacrno3HaBaHHe YTIEKUCIOro ra3a

Xapaxmepuzoeéams cOCTaB, (PU3NICCKHUC U
XUMUYECKHE CBOWCTBA, MTOJyYECHHE U
NPUMEHEHHE OKCHJIOB yTIIepoJia ¢
HCIOJIb30BAHNUEM PYCCKOT0 (POJHOIO) SI3bIKA
¥ SI3bIKa XUMUH.
Yemanaenueams NTpUYMHHO-CIICICTBEHHBIC
CBSI3U MEKIY BUIaMU XUMHYECKUX CBS3CH,
TUIIAMU KPUCTAIUTMYECKUX PEIIETOK
OKCHJIOB yTJIepo/ia, uX (u3nve-CKUMH U
XUMHAYECKHMHU CBOWCTBAMH,
a TAKKe MPUMCHEHHEM.
Cobarooams TipaBUIia TEXHUKNA OC30IMACHOCTH
IIPY UCIIOJIb30BAaHUH MIEYHOTO OTOTUICHUSI.
Oxa3zvleams TIEPBYIO TOMOIIb TP OTPABIICHUH
yrapHbIM T'a30M.
IIposooums, HabOOamMb U ONUCHIBAMD
XUMHAYECKHI SKCIIEPUMEHT C COOJTF0ICHUEM
IPABHJI TEXHUKU O€30I1aCHOCTH

45

YroapHasa
KHCJIOTA U €€
con

VYronbHas kucnora. Coau yronbHON
KHC- JIOTBI: KaJIbLIUT, COAA, TOTAIll, UX
3HAUECHUEB MIPUPOJE U )KU3HU YEJIOBEKA.
JXKecTkocTh BOJIBI M CITOCOOKI €€
YCTpaHEHHS.

JemoncTpanun. O6pa3ibl IPUPOIHBIX
coeanHeHuil yriaepoaa. O6pasibl
BaKHEHIINX KapOOHATOB I HAPOJHOTO
XO35HCTBA.

JlaGopaTopHbie onbITHI. 38.
ITonyyenue yronbHOM KUCIOTHI U
n3yyeHue ee cBouCTB. 39. [lepexon
KapOOHATOB B ruipokapOoHatsl. 40.
Pa3noxxenue runpokapOoHarTa HaTpuUs

Xapakmepuzoeams cocTaB, GU3NUECKUEH
XUMHYECKHE CBOICTBA, ITOJIyYEHUE U
IIPUMEHEHNE YTOJbHOM KUCIIOTHI U €€ COJIEN
(kapOOHATOB M THAPOKAPOOHATOB)C
UCIIOJIb30BAaHUEM PYCCKOTO (POAHOTO)
SI3BIKA M SI3bIKA XUMUH.

Hnnrocmpuposeams 3aBUCUMOCTb CBOMCTB
COJIEH YTOJIBHOW KHCIIOTBI OT UX COCTaBA.
Obvscuamb, 4TO TaKOE KECTKOCTh BOJIBI.
Pasnuuams BpeMeHHYIO U TOCTOSHHYIO
KECTKOCTbH BOJIBI.

IIpeonazame criocoObl yCTPaHEHUS )KECTKOCTH
BOJIBI.

IIposooums, nabaooams U ONUCLIBAMNb
XUMHUYECKHH KCIIEPUMEHT € COOTI0IEHUEM
MpaBWJI TEXHUKH 0€30IacCHOCTH.
Pacnosnasamb kapOOHAT-UOHBI.
Bvinonnamo pacueTsl 10 XUMUYECKUM




(dbopMyniaM U ypaBHEHUSIM pEaKIIUid,
MPOTEKAKOIIUX C YYaCTUEM COECITMHEHUI

yriepoja

46 Kpemunit CrpoeHue aToma KpeMHUS; Xapaxkmepuzoeams CTpOEHUE aTOMOB U
KPUCTAJNINYECKUI KPEMHUH, €T0 KPUCTAJUIOB, (PU3UYECKUE U XUMUYECKHE
CBOMCTBA U IIPUMEHEHNUE CBOMCTBA, IIOJIY4CHUE U IPUMEHEHUE
KPEMHHUS C UCIIOJIB30BAHUEM PYCCKOTO
(pomHOrO) A3bIKA U SI3bIKA XUMUU.
Ycmanasnueams NpUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY CTPOEHHEM aTOMa, BUJIOM
XUMHUYECKOH CBS3H, TUIIOM
KPUCTAIIMYECKON PELIETKH KPEMHUSI, €r0
(U3NYECKUMU U XUMUYECKHMU CBOWCTBAMH.
Buvinoansams pacyeTsl 10 XMMUUYECKUM
(dbopMmyIaM U ypaBHEHUSAM peakiuii,
IPOTEKAOLIUX C YYaCTUEM KPEMHUS U €70
COCTUHEHUN
47 CoenuHenus Oxcuppl kpemuus (IV), ero Xapakmepuzoeams cocTaB, GU3NICCKUCH
KpeMHUs IIPUPOIHBIE PA3HOBUHOCTH. XUMHUYECKHE CBOICTBA, OJyUYEeHUE
Cunukatel. 3Hau€HUE COEAMHEHUN Y IPUMEHEHUE COeIMHEHUN KPEMHHUS
KPEMHUS B )KUBOM U HEKUBOU C UCTOJIb30BAHUEM PYCCKOTO (POTHOIO)
MIPUPOJIE. SI3bIKA U A3bIKA XUMHH.
Jemoncrpanuu. O6pasiibl NPUPOTHBIX CpasHusams TUOKCUIBI YTIepoaa UKPEMHUS.
COETUHEHU I KpEMHUS. Onucvieams BaXXHENIINE TUIIBI TPUPOTHBIX
JlaGopatopHuble onbIThl. 41. [TonyueHnue | coeanHEHUI KpeMHHs Kak OCHOBHOTO
KPEMHEBOI KUCIIOTHI U U3yUEHUE €€ JIEMEHTA JIUTOC(EPBHI.
CBOJCTB Pacnosznasams CHIMKAT-HOHBI
48 CwinkaTtHas [TonsiTHE O CMIMKATHON Xapaxmepu3zo6amb OCHOBHBIE CUIINKATHBIE
IPOMBIIIEHHTD IIPOMBIIITIEHHOCTH. CTEKIIO, [IEMEHT, IIPOU3BO/ICTBA.
KepaMHUKa. Packpuvieams 3HaUeHNE CUITMKATHBIX
Jemoncrpauuu. O6pasiibl CTeKIIa, MaTEpUaAJIOB B HAYKE, JHEPI€TUKE, METULIMHE
KepaMUKHU, [IEMEHTa U IpyTuX 00JacTsIX
49-50 O6o061enue mo VYpok-ynpaxxHEHHE ¢ UCTIOJIb30BaHUE IIpo6ooumsb OLIEHKY COOCTBEHHBIX

teme «HemeTtambr»

CaMOCTOSITENIbHOM padoTHI 110
BBITIOJTHEHUIO TIPOBEPOYHBIX TECTOB,
3aIaHUI M yIpaKHEHU I

JOCTUKEHUI B YCBOCHUHU TEMBI.
Koppexmuposamb cBou 3HaHUS B
COOTBETCTBHH C TNIAHUPYEMBIM PE3YJIbTATOM.




Ionyuams XxuMudeckyo UHGOpMauu U3
Pa3IMYHBIX UCTOYHUKOB.
IIpeocmasnsims MHGOPMALIHIO TIO TEME
«Hemeramibl» B BUe Ta0IHIIL, CXEM,
OIIOPHOT'0 KOHCIIEKTa, B TOM YHUCJIE C
npuMeHenueM cpencts KT

o1

Kourtpoabnas padora 3 mo teme «Hemeramibi»

Tema 4. Xumudeckuii npakTukyM 2 «CBoiicTBa cOeJlUHEHUI HEMeTAJLI0B) - 4 4.

52

Pemrenne
AKCIIEPUMEH-
TaJIbHBIX 3a/1a4
o Teme «I 1o

rpynmna
raJIOr€HOB)

Pemienne sxkcneprMMeHTAIbHBIX 33734 110
teme «Iloarpynna raJioreHoB»

DKCIIepUMEHTAIIBHO UCCe006amsb CBOUCTBA
HEMETAJUIOB U UX COEeMHEHUN. Pewamo
9KCHEPUMEHTAJIbHbIE 33/1a41 [10TEME
«[Toarpynmna ragoreHoB». Oopawamuvcs ¢
1a00paTOPHBIM 000PYIOBAHUEM U
HarpeBaTesIbHBIMU PUOOpPaMH B COOTBETCTBUU C
paBWJIaAMU TEXHUKHU 0€30I1aCHOCTH.
Habnwooams 3a CBOWCTBAMH TajIOT€HOB, HX
COCAMHEHUH U SBJICHUSMH, TIPOUCXOSIIUMH C
HUMH.
Onucvleams XUMHUYECKUN KCIIEPUMEHT C
IIOMOIIBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA
XUMHU.
Dopmynuposams BBIBOABI MO pe3yabTaTaM
MPOBEICHHOTO YKCIIEPUMEHTA.
Compyonuuams B iporiecce y4eOHOro
B3aMMOJICHCTBHS ITPH padoTe B rpymIax

53

Pemenne
JKCIIEPUMEH-
TaJIBHBIX 3aa4 10
TeMe

«loarpynmna
KHCIIOpOa»

Pemenne skciepuMeHTaNBHBIX 337124 10
teme «lloarpynna kucnopona»

DKCIEePUMEHTAITBHO UCCIIE0BaTh CBOMCTBRA
HEMETAJJIOB U X coeuHeHui. Pemartp
SKCIIEPUMEHTAIbHBIE 3a]1a4H 110 TEME
«[Tonrpymnmna kucnoponaa.

ObparaTbes ¢ 1a00paTOpHBIM 000PYJOBAHUEM U
HarpeBaTeIbHBIMH TPHOOPAMH B COOTBETCTBHUH C
MIpaBUJIAMU TEXHUKHU 0€301aCHOCTH.

HaGmronaTe 3a cBOMCTBaMH CephI, €€ COSAMHEHUN
U SIBJICHUSIMH, TPOUCXOJIAIIIUMHU C HUMHU.
OnwuceIBaTh XUMHYECKHIA YKCTIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA




XHMHH.
@opMyJIUPOBATH BBIBOJBI IO PE3YJIbTaTaM
MPOBEICHHOTO YKCIIEPUMEHTA.
CoTpynHuYaTh B mporecce y4eOHOTO
B3aUMOJICHCTBHUS MPH pabOTE B TPy Max
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Pewenne
JKCIIEPUMEH-
TaJbHBIX 3314 1O
teme «lloarpynmna
azoTa»

Penienue sxcriepMMeHTaIbHBIX 3a4a4 110
teMe «lloarpymnma azora»

DKCEpUMEHTAIIBHO UCCIe0068amMb CBOWCTBA
HEMETAJVIOB U UX COCIUHEHUH. Peuiams
IKCIIEPUMEHTAIILHBIC 3a/1a9H TIOTEME
«[loarpymma azota».

Obpawamuvcs ¢ m1abopaTOPHBIM
000py/I0BaHUEM U HarpeBaTelbHBIMU
npudOpaMu B COOTBETCTBUU C TMPABUTIAMH
TEXHHUKHU 0€30MaCHOCTH.

Habnwooams 3a cBONCTBaMU COEIMHEHUIMA30Ta
U SIBJIICHUSIMU, TIPOUCXOALITUMU

C HAMH.

Onucviéams XUMAYECKUN IKCIEPUMEHT C
HOMOIIbIO PYCCKOIO (POJIHOTO) sI3bIKA U SI3bIKA
XUMUH.

Dopmynuposams BBIBOIBI 10 Pe3yabTaTaM
MPOBEJICHHOT'O IKCIIEPUMEHTA.
Compyonuyams B TIpoliecce y4eOHOTo
B3aMMOJICUCTBUS MpU paboTe B rpynmax
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Pemenne
JKCIIEPUMEH-
TAJIBHBIX 3a]1a4
o teme «Ilox-

rpymima
yIIIepoJia

Pemienne sxcniepuMeHTAIbHBIX 3aad 110
teMe «lloarpynna yriepona»

DKCNepUMEHTANIBHO UCC1e0068amb CBOWCTBA
HEMETAJJIOB U UX COEIMHEHM. Pewams
IKCIIEPUMEHTAIILHBIC 3a/1a9H TIOTEME
«[loarpymma yrieponay.

Obpawamucs ¢ 1adOOPaTOPHBIM
000py/IOBaHUEM U HArpeBaTelIbHBIMU
pruOOpPaMH B COOTBETCTBUU C TIPABHIIAMH
TEXHHUKHU 0€30TMaCHOCTH.

Habnwoams 3a  CBOWCTBAMH  COETWHEHUN
yriuepoaa ¥ SBICHUSIMH, IPOUCXOJSIIUMH C
HUMU.

Onucviéams XUMAYECKUN IKCIIEPUMEHTC
TTOMOIIIHIO PYCCKOTO (POTHOTO) SI3bIKA U SI3BIKA




XUMHHU.
Dopmynuposams BHIBOABI IO pE3yabTaTaM
IPOBEIEHHOTO KCIIEPHUMEHTA.
Compyonuuams B porecce yaeOHOro
B3aMMOJICHCTBUS TIpH paboTe B Ipymiax

Tema 6. O6001eHHe 3HAHMIT IO XUMHHM 32 KYPC 0OCHOBHOI1 11K0JbI. [Toaroropka k OI'J — 144,
56 [Tepuoanueckuii [Tepuoanueckuii 3aKOH U IIpeocmasnsims MHGOPMALIHIO TIO TEME
3aKkoH u Ilepuo- [Iepuonnueckas cucTeMa XMUMUYECKUX «IIepnoanyeckuii 3akoH u [lepuoguyeckas
audecKast anemenToB /1. 1. Menpaeneena. cucrema JI. 1. MenpeneeBa B CBETE TEOpH U
cucrema DU3nYeCcKuil CMbICI CTPOEHUs aTOMa» B BUJE TaOJIUIL, CXEM,
. . MenneneeBa MIOPSIKOBOTO HOMEpa AJIEMEHTAa, OTOPHOT'0 KOHCIIEKTa, B TOM YHUCJIEC
B CBETE TEOPUU HOMEPOBIIEPUOIA U IPYIIIIBI. npumeHenueM cpencts UKT.
CTpOEHHS aToMa 3aKOHOMEPHOCTH U3 MEHEHUS CBONCTB Buvinonnams TeCTOBbBIE 3a/1aHUS IO TEME
JJIEMEHTOB U UX COCAMHEHUN B
Meprojax u rpymmnax B CBETe
MIPE/ICTAaBICHUIM O CTPOCHUH aTOMOB
aneMeHToB. 3HaueHue [leproauueckoro
3aKOHA
57 Buasl xummnue- Buabl XUMHYECKUX CBSI3EH M THUIIEI Ilpeocmasnsamos nuHGOPMAITUIO TIO TEME Jamuux
CKHUX CBsI3EU U KPUCTAJUTMYECKUX PELIETOK. «Bubl XUMHUYECKUX CBSI3€H U TUIIBI memnepamypbl
THUIBI KPUCTAN- B3anMocBs3b cTpOeHUs U CBOWCTB KPUCTAJUINYECKUX pelIeTOK. B3anMocBs3b
JNYECKHUX BEIIECTB CTPOEHHS U CBOMCTB BELIECTB
PELIETOK. B BH/I€ TaOJIMIL, CXEM, OTIOPHOTO KOHCIEKTa, B
B3anmocss3e TOM uHciie ¢ npumeHenueM cpeacts UKT.
CTPOEHHS U Buvinonnams TecToBbIE 3a/laHUS IO TEME
CBOMCTB BEUIECTB
58 Knaccudukanus Knaccugukanus XuMu4eckux Ilpeocmaename nH(pOpMALIHIO TIO TEME Lamuux
XUMHAYECKHX peakuuino pa3IMyHbIM MIPU3HAKAM «Knaccuguxanust XUMHUECKUX PEeaKIU 1o memnepamypbl
peaxuuii o (4ucio M cOCTaB pearupyroumx 1 pa3nuyHbIM npu3Hakam. CKOpOCTh
pa3IMYHbIM 00pa3yoIIKXCs BELIECTB; HaTUIHUe XUMHUYECKUX peaKuii» B BUIE TaOIHII, CXEM,
MpPU3HAKAM. IpaHMIBl paszaena (as; TerIoBon OIIOPHOT'O KOHCIIEKTA,
CxopocTh s dexT; n3mMeHeHre creneHen B TOM YHCJIE€ C TPUMEHEHUEM CPEJICTB
XUMHUYECKUX OKHCJIEHUSI aTOMOB; UCII0JIb30BAaHNE HKT.
peaxuuit KaTaJau3aTopa; HalpaBlieHUue Buvinonnamo TeCTOBbIE 3aJaHUS 110 TEME

nporekanus). CKOpOCTh XMMHUECKUX
peakuuii 1 GakTophl, BIUSIONINE HA




HECC

59-60 Hucconmarnus DNEKTPOIUTHYECKAS JUCCOIUAITIS Xapaxmepuzosams 001UE, OCOOCHHBICH Jamuuxk
JJIEKTPOJIUTOB B KHCIIOT, OCHOBaHUH, COJIEH. UHAMBHUIyalIbHbIE CBOMCTBA KUCIIOT, memnepamypbl,
BOJIHBIX PacTBO- HonnbieypaBHeHUS. Y CIIOBUS OCHOBAHHUH, COJIEH B CBETE TEOPUH oamuux
pax. Monnblie MIPOTEKAaHUS peaKkuii oOMeHa J10 ANEKTPOIUTUYECKON JUCCOIUAIIIH. 91eKMponpo8oOHOCmU
ypaBHEHHS KOHIIa Apaymenmupoeams BO3MOKHOCTh
peaxui NPOTEKaHUs XMMHUYECKUX PEaKluii B
pacTBOpax 3EKTPOIUTOB, UCXOIS U3
YCIOBUU
61-62 OKucnuTeNnbHO- OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC Xapaxmepuzoeams OKUCIUTEIHHO-
BOCCTaHOBU- peakiun. OKUCIUTENb, BOCCTaHOBUTEIIbHBIE PEAKIIUU, OKHCIUTENb U
TEJIbHBIC PEAKIINN BOCCTAHOBHTEIIb BOCCTaHOBUTEITb.
Omauuams STOT TUN PEAKUUN OT peakiui
oOMeHa.
3anucvieamy  ypaBHEHHS  OKUCIHUTEIHHO-
BOCCTAHOBHTENBHBIX PEAKIMHA C  ITOMOIIBIO
ANEKTPOHHOTO OasiaHca
63-64 Knaccugukanus IIpocTeie U CIIOKHBIE BELIECTBA. Knaccuguyuposams Heopranmueckue
Y CBOICTBa Mertamisl u HemeTauibl. CocTas, BEIIECTBA 10 COCTAaBY U CBOMCTBAM.
HEOPraHUYeCKHX KJaccuuKkanus 1 oo1pe XMMUIecKue
BEIIECTB CBOWCTBA OKCHIOB U THAPOKCH]IOB
(ocHOBaHUi1, KMCIOT, aM(OTEPHBIX
THJIPOKCHI0B), conu B cBete TOJI -
65-67 Tpenunr- Tpenunr-rectupoBanue no Buinonnams tectol B popmate OI'D 3akypc
TECTUPOBAHHUE TIO Bapuantam [ A mponuisix jiet u OCHOBHOM IIKOJIBI.
Bapuantam [ A JIEMOBEPCUU AJIEeKBaTHO oyenusams CBOU YCIIEXU B
MIPONLIBIX JIET U OCBOCHHH Kypca OCHOBHOM IITKOJTBI.
JIEMOBEPCUU ApPryMEHTHPOBAHHO 8blOUPaAmMb BO3MOXXHOCTD
cnauu OI'D mo XuMHuu.
IIpoeyuposamsb cOOCTBEHHYIO
00pa3oBaTeNBHYIO TPACKTOPHIO 110 H3YUCHUIO
XMMHHU B CpeJIHEeH 1IKOoJIe
68 XuMmus u
poOIeMbI

OXpaHbl




OKpYy>Karoleu
CpEJbl.

I1l. TEMATUYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB,

OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMBI

8 kiacce
Homep
ypoKa Tema ypoka KosauuecTBo yacoB
n/n
1. HavajabHble MOHSATHA U 3aKOHBI XUMHH (21 1)
1 BBoaublii uacTpyktax no Th npu padote B kabunere xumuu. [Ipenmer xumun. Ponb XuMuM B dKU3HU YEJIOBEKA 1
2 MeTo/1bI U3yUCHHSI XUMUHU 1
3 ArperatHble COCTOSIHHSI BEILIECTB 1
Ilpakmuueckasa paooma 1 1
4 ITpaBusa TeXHUKH O€30MAaCHOCTH U HEKOTOPBIE BHJIBI pabOT B XUMHUECKON 1abopaTopuu (KaOMHETe XUMHUH)
5 Ilpakmuueckasa paboma 2 1
HaGnronenue 3a ropsieit ceeyoid. M3yueHue cTpoeHus miIaMeHH.
6 ®u3nYecKue SBJICHUS — KaK OCHOBA Pa3JIeJICHHUs] CMECE B XUMHUHU 1
Ilpakmuueckasn paboma 3 1
7 (ananoe pabomot « Ouucmra noBaApPeHHOU COIUY)
Ananu3 nouBsl. OnpeieJieHre KUCIOTHOCTH MOYBBI.
8 ATOMHO-MOJIEKYNIApHOE yueHne. XUMHUECKHUE DIIEMEHTHI 1
9-10 3HaKu XUMHUYECKUX 1eMeHTOB. [lepnoandeckas Tabnuia xumuyeckux aemeHToB [l. 1. Menneneena. 2
11-12 | Xumnueckue GopMyIibl 2
13-14 | BajieHTHOCTH 2
15 XUMHYECKUE PEAKIUU 1
16-17 | Xumu4eckne ypaBHEHHS 2
18-19 | Tumbl XUMHUYECKUX PEaKIUil 2
20 IToBTOpenue u 06061menue Temol. [IoAroToBKa K KOHTPOJILHOM paboTe 1
21 KonTtpoabsHnas padora 1 1

no teMe «HadanbHbIe TTOHITHSA ¥ 3aKOHBI XMMHUH)»




2. Baxmueiinmmue NpeaAcTaBUTEC/IN HEOPraHUYECKUX BEIIECTB. KoaunyecTBeHHBbIE OTHOIIIEHHSI B XUMHH (19 ‘l)

22 Boznayx u ero cocras 1
23 Kucnopon 1
o4 Ilpakmuueckan pavoma 4 1
[Tonyyenue, cobupanue U pacro3HaBaHHE KUCIOPOAA
25 Oxcunsl 1
26 Bogopon 1
97 Ilpakmuueckasa paboma 5 1
[Tonyuenue, cobupanue 1 paco3HaBaHUE BOJOPOJIA
28 Kucnorer 1
29 Commn 1
30-31 | KommgecTBo BeniecTna 2
32 MousipHblii 00bEM Tra30B 1
33-34 | PacuéThl 1O XMMUYECKHM yPaBHEHUSIM 2
35 Bona. OcHoBaHus 1
36-37 | PacTBopbsl. MaccoBas 10Jis1 paCTBOPEHHOTO BEIIIECTBA 2
38 Ilpakmuueckasa paboma 6 1
IIpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOM J0JIE€H paCTBOPEHHOIO BELIECTBA
Jomawmnuu sxcnepumenm
) BrIpaniiBanue KprcTaaioB aIFOMOKAIMEBBIX KBACIIOB WM MEHOTO KyIopoca
39 O06o0muIeHne 1 cucTeMaTH3aIMs 3HaHUH 110 TeMe «BakHel e npecTaBuTeNIn HEOPTaHMYECKIX BEIIECTB. 1
KonnuecTBeHHBIE OTHOIIEHHS B XUMHUI
40 KonTtpouabHnas pa6ora 2 1
1o TeMe «BakHel1me npecTaBuTeNN HeopraHnueckux BemiecTs. KonnmuecTBeHHbIE OTHOIICHUS B XUMUI)
3. OcHOBHBIE KJIACChI HeOpraHuyeckux coequHenuii (10 1)
41 Oxcupl, uX KiaccuuKalys U XMMUYECKHUEe CBOMCTBA 1
42 OcHoBaHMsl, UX KJaccu(UKaIus U XUMUYECKHe CBOWCTBA 1
43-44 | Kucnotsl, ux Ki1accuuKaiys 1 XUMUIECKIe CBONCTBA 2
45-46 | Conm, ux KJIaccu(puKams U XHMHYECKHAE CBOMCTBA 6
47 I'eHeTHuecKas CBSI3b MEX/1Y KJIACCAMU HEOPraHMYECKUX COCMHEHUN 1
Ilpakmuueckasn paboma 1 1
48 Pemienue skcriepuMeHTaIbHBIX 33124 10 TeMe «OCHOBHBIE KJIACChl HEOPIraHUYECKUX COSTUHEHHI»




49 O0600menre u cucTeMaTu3alys 3HaHui 1Mo TeMe «OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCTMHECHHIN 1
50 KontpoabHnas padora 3 1

110 Teme «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTMHECHUIN

4. Tlepuoauyeckuil 3aKOH U MepUOAMYECKasi cucTeMa XuMu4iecKux 3jeMeHToB JI. U. MennaeneeBa. Ctpoenue aroma (8 4)
51 EcrecTBeHHBIE ceMelicTBa XUMHYECKUX 2JIEMEHTOB. AM(MOTEPHOCTD 1
52 OTtkperTue nepuoaudeckoro 3akona J[. . MengeneeBbim 1
53 OCHOBHBIE CBEICHUS O CTPOCHUH aTOMOB 1
o4 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB 1
55 Ilepuonuueckas cucreMa xuMudeckux 3neMeHToB /. . Menneneesa 1
56-57 | XapaKTepHCTHKA JIEMEHTA 10 ero IMOJ0KCHHUIO B TIEPUOINYECKON CUCTEME 2
58 3HavYeHHE MEPUOJUICCKOTO 3aKOHA U MIEPUOANIECKON CHCTEeMbl XUMUYecKux 3ieMenToB /. Y. MenneneeBa 1
5. Xummnyeckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu (9 1)
59 HNonHas xumMuyeckas CBsi3b 1
60 KoBasieHTHast XuMHUYECKasi CBS3b 1
61 KoBasieHTHast HenoJsipHas U NOJISIpHAs XUMUYECKasl CBSI3b 1
62 Meramunueckasi XUMHUYECKasi CBSI3b 1
63 CrelneHs OKUCIEHUS 1
64-65 | OKHCIHUTENEHO-BOCCTAHOBHUTEIBHBIE PEAKIINN 2

O6o6menne u cucremaruszanusi 3HaHUNH 1o TeMaMm «llepuognueckuii 3akOH M TEPUOAMYECKAs CHCTEMaA 1
66 xumuueckux aiemeHTtoB [l 1. MengeneeBa. CtpoeHue atoma» U «XuMudeckas CBsi3b. OKHCIHUTEIbHO-

BOCCTAHOBUTEJIBHBIE PEAKIIUN»

Konmponsnaa paboma 4 nio temam «lleprogndeckuii 3aKoH U MEPHONYECKAs CUCTEMa XMMHUYECKUX AIEMEHTOB 1
67 . U. MenneneeBa. CtpoeHue aToma» U «XuMudeckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUN
68 6. OO0oO0LmeHHe MPOIAEHHOI0 MaTepuaJia 3a Kypc 8 kiacca — 14. 1




9 kJjace

Homep
ypoka Tema ypoka KosaunyecTBO 4acoB
n/n
1-3 [ToBTOpEHME. 1-3
4 BxoaHas AMarHocTuka 1
1. BBenenue. O01mas XapakTepucTUKA XUMHYECKHX 3JIEMEHTOB U XMMHYECKUX PeaKIuii.
Ilepuonuyeckuii 3akon u Ilepnoanyeckasi cucrema xumudeckux jaeMeHToB /. U. MengeseeBa» - 9u.
5 XapakTepucTuKa XUMHUECKOT0 3JIEMEHTa Ha OCHOBaHUU €ro noioxkeHus B [lepuoanueckoit 1
cucteme /1. 1. Menaeneena
6 AMDOTEpHBIC OKCUIBI U THIPOKCHIBI 1
7 [Tepuoauueckuitzakon u Ilepuonuueckas cucrema 1. 1. Menneneesa B cBeTe yueHUs O 1
CTPOCHUHU aTOMa
8 Xumuyeckasi OpraHu3aius )KUBOU U HEKUBOW TTPUPOIb 1
9 Kiraccudukanusi XaMHUeCKIX PEaKIMi 10 pa3IudHbIM OCHOBAHUSIM 1
10 [ToHsATHE O CKOPOCTH XMMHUYECKOU PEAKIIUU 1
11 KaranuzaTopsl 1
12 O0o001IeHre ¥ CUCTEMaTH3alsa 3HAaHUH 110 TEME 1
«BBenenune. O01as XxapakTepUCTUKA XUMUYECKHUX DJIEMEHTOB M XUMUYECKUX PEaKITHil.
[IepnonnueckniizakoH u [lepuoguyeckas cucreMa XUMAYECKUX 3JIEMEHTOB
. . Menneneea
13 Konmponvnasa paboma 1 no meme 1
«BBenenune. O011ast XapaKTepUCTHKA XUMHUYECKHUX SJIEMEHTOB U XUMUYECKUX PEAKIUH.
[lepnonnueckuit 3axkoH u llepuogmueckas cucrema XuMmu4eckux dieMeHtoB [[. .
MeHnpaeneeBa»
1. Meramibl 114,
14 Bex menbIii, 0pOH30BBIH, KEJIE3HBIH 1
[Tonoxenue anemMeHTOB- MeTaJJI0B B [leproanyeckoiicucreme 1
15 . . MenneneeBa 1 0COOEHHOCTH CTPOSHHUS UX aTOMOB. DU3MYECKHE CBONCTBA
MeTaioB. CIIJIaBhI.
16 XHUMHUYECKHE CBOMCTBA METAJIJIOB 1
17 Mertasisl B npupose. O61ue crnocoOblMX MOJTy4eHUs 1
18 IToHsiTHE O KOPPO3UM METAIIIOB 1




19 OO61mas xapakTepucTuka 31eMeHTOB [A rpynmnbsl. CoelnHeHus MIEeTOYHBIX METAIIIIOB 1
20 [lenoyHo3eMeNnbHbIE METaIbI. 1
CoeIMHEeHNS MIEII0YHO3EMENIbHBIX METAJIIOB
21 AJFOMUAHANI ¥ €r0 COEIUHEHUSI 1
22 JKeie3o u erocoeqHeHUs 1
23 O060011eHne 3HaHuH 1Mo Teme «MeTauTb 1
24 KonTpouabHas padora 2 mo teme «MeTawibh» 1
2. Xumuyeckuii npakTukyM 1 «CBolicTBAa COeIMHEHNI METALIOB M HX COeIHHEHHID - 3 4.
25 OcyIiecTBIICHHE ETTOYKH XUMUYECKHUX MTPEBPAIICHHUI 1
26 [Tonydenue u cBOWCTBA COETUHEHUI METAJNIOB 1
27 Pemenne skcriepuMeHTABHBIX 337]a9 HA PACIIO3HABAHUE M MOJTYICHHE COCTMHCHUN METAJIOB 1
3. Hemeranbl. 23u4.
28 OO01mast XapaKTEpUCTHKA HEMETAIUIOB 1
29 Bonopon 1
30 Bona 1
31 I"ayorensr 1
32 CoenuHeHHs TaJOreHoOB 1
33 Kucnopon 1
34 Cepa, ee ¢pu3nueckrue U XUMHYECKHE CBOUCTBA 1
35 CoemHeHHS CEPHI 1
36 CepHas KUCIIOTaKaK NIEKTPOJIUTH €€ CONH 1
37 Cepnas kucnortakak okucnutens. [lonyyeHne u npuMeHeHne CepHOI KHCIOTHI 1
38 A3OT 1 €ro CBOMCTBA 1
39 Ammuak u ero cpoiictea. ConmaMMOHUS 1
40 Oxkcuapl a30Ta. A30THasI KHCIOTAaKaK AJIEKTPOJIUT, €€ TPUMEHEHNE 1
41 A3OTHAsl KUCIIOTA KaK OKHCIIUTEINb, €€ MOJTYICHUE 1
42 dochop. Coequnenus pochopa. [lonstre o hochopHbIX ynodpeHmsx 1
43 VYrnepoa 1
44 Oxcuipl yriaepoaa 1
45 VYroJibHAast KHCIOTA U €€COJU 1
46 Kpemuuit 1
47 CoenuHeHNs KpEMHHUS 1
48 CunukarHasi IPOMBIIUIEHHOCTh 1
49-50 O06006111eH1E 10 TeMe « HeMeTaibl» 2
51 KonTtpoabnHas padora 3 mo teme «Hemeramibn 1




4. Xumuvyeckui npakTHKyM 2 «CBoiicTBa coelMHEHH T HEMETAUIOB U UX COeIMHEHUI» - 4 4.

52 Pemienue skcriepuMeHTaIbHbIX 33a4 1o TeMme «lloarpymnmna ranoreHoB» 1
53 Pemienue skcriepuMeHTaIbHBIX 3324 IO TEME 1
«[Tonrpynma xuciopoaa»
54 Pemienue sxkcriepuMeHTaIbHbIX 331a4 1o Teme «lloarpynmna azora» 1
55 Pemienue skcriepuMeHTaIbHBIX 331a4 1o Teme «lloarpymnma yriepoma» 1
Tema 6. O000meHNe 3HAHUI 10 XUMUH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroska k OI'D — 144,
56 [Tepuonuueckuiizakon u [lepuoanyeckas cucrema 1
. 1. MenneneeBa B CBETE TEOPUU CTPOCHHUSI ATOMA
57 Bupl XumMudeckux cBA3el U TUIBI KPUCTAIUIMYECKUX PELIETOK. 1
B3anmocCBs3b CTpOEHHS U CBOWCTB BEIECTB
58 KﬂaccninKauHﬂ XMMUYECKHUX peakluil Mo pa3nuyHbIMIIpu3HaKaM. CKOpOCTh XMMHYECKHX 1
peaximii
59-60 | Jwmccoumarus 3JEKTPOIUTOB BBOAHBIX pacTBopax. MIOHHBIE ypaBHEHUS peaKIuii 2
61-62 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI 2
63-64 | Kuaccudukanus u cBOMCTBa HEOPTaHUYECKHUX BEIIECTB 2
65-67 Tpenunr-rectuposanue no BapuanraM I'MA nponuisix JieT U AeMOBEPCUH 4
68 XuMmus U npobeMbl OXpaHbl OKPYKAIOIIEH CPEJIbI. 1




