


HosicHuTe/ILHAA 3aIIMCKA
Pabouas nporpamma no XuMuu pa3zpaboTaHa Ha OCHOBE CIEAYIOLUIMX HOPMATUBHBIX JJOKYMEHTOB:
1. ®enepanbHOro rocyapCTBEHHOTO 00Pa30BaATEIBLHOTO CTaHAAPTa OCHOBHOT'O 0011Iero 00pa3oBaHus, YTBEPKIAEHHOTO MPUKA30M
Munobpuayku Poccum ot 17 nexadbps 2010 r. Ne 1897 (B pen. IlpukazoB Munoopuayku Poccun ot 29.12.2014 Ne 1644, ot
31.12.2015 Ne 1577) (manee ®I'OC OO0)
2. [IpumepHOit OCHOBHOI 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBaHus, o100peHHoN DenepanbHbiM y4eOHO-
METOJIUYECKUM 00beTMHEHUEM 110 00111eMy 00pa3zoBaHuto (mpoTokos 3acenanus ot 08.04.2015 Ne 1/15)
B ocHOBY Kypca noJI03KeHbI CIeAYIOLINE HAeH:
® MaTepuajIbHOE €AMHCTBO M B3aUMOCBSI3b O0BEKTOB U SIBICHUN TIPUPOIBI;
e Beaymas poJib TEOPETHUECKHX 3HAHUM JUIsi OOBSCHEHUS W MPOTHO3WPOBAHUS XUMHUYECKUX SBIICHUH, OICHKH HX
MIPAKTUYECKON 3HAYNMOCTH;
® B3aMMOCBS3b KAYECTBEHHOUN M KOJMYECTBEHHOW CTOPOH XUMUYECKIX 00BEKTOB MAaTEpUATBHOTO MUPA;
® pPa3BUTHE XUMUYECKOW HAYKW M MPOM3BOACTBO XMMHUYECKUX BEIIECTB U MATEPHAJIOB JJISl yIOBICTBOPEHUS HACYIIIHBIX
MOTpeOHOCTEN YuenoBeKa u 00IECTBa, PEIICHUS rI100aJbHBIX TPOOJIEM COBPEMEHHOCTH;
® TCHETUYECKas CBSA3b MEXKIY BEIIECTBaAMH.
DT UIeU peau3yoTCs B Kypce XMMUU OCHOBHOM IIKOJIBI MYTEM JOCTUKEHHUS CIEAYIOUX HeseH:
* Dopmuposanue y yJaluxcs MeIOCTHON €CTeCTBEHHO-HAYYHON KapTUHBI MHpA.
* Pazeumue 1O3HABATEIbHBIX HMHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH Yy4YallMXcsi B Mpoliecce

M3Y4YEHUs] XMMUYECKOM Hayku M €€ BKJIaJa B COBPEMEHHBIN HAy4yHO-TEXHUYECKUH Mporpecc; (popMupoBaHHE Ba)KHEUIIUX
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JIOTUYECKUX Olepalui MbIIUICHUS (aHadu3, CHUHTE3, 000OIIeHUEe, KOHKPETHU3alusi, CpaBHEHHE W Jp.) B IMPOIECCE MO3HAHMS
CUCTEMBbI BaXKHEUIIINX MOHITHH, 3aKOHOB U TEOPUN O COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUU XUMHUUECKUX BEIIECTB.

* Bocnumanue y6exaEHHOCTH B TOM, YTO IPUMEHEHHUE MMOTYYEHHBIX 3HAHUN U YMEHHUH 110 XUMHH SBIIIETCS 00OBEKTUBHOM
HE0OXOIUMOCTBIO JIJIsl 6€301acHOM paboThI C BEIIECTBAMHU U MaTepHUallaMU B ObITY U Ha TIPOU3BOJICTBE.

» IIpoekmuposanue u peanuzayus BHITYCKHUKAMU OCHOBHOM IITKOJBI JIMYHOW 00pa30BaTEIbHON TPACKTOPHH: BBIOOP
npoduss 00ydeHus B cTapiiei MIKoje Wik Npo(ecCuoHaILHOro 00pa30BaTEIbHOTO YUPEKICHUS.

* Osnadenue KuoyeeblMu KOMHEmMeHYuAMU: YieOHO-TI03HABATEIbHBIMUA, HHPOPMAIIUOHHBIMH, [IEHHOCTHO-CMBICJIOBBIMH,
KOMMYHUKATHBHBIMH.

[Ipennaraempiii Kypc OTIMYaeTCs OT JPYTrUX KypCOB XHMMHH OCHOBHOTO o0OImero oOpa3oBaHMs, BKJIIOYEHHBIX B
denepanbHBIN NEpeUeHb YUEOHUKOB, HATUYUEM BAKHBIX METOAUYECKUX 0COOEHHOCTEH.

1. Cooeporcanue Kypca evicmpoeno 6 coomeemcmeuu ¢ UCHMOPUKO-T02UYECKUM U CUCHEMHO-0eAmenbHOCHHbIM
nOOX00amu Ha OCHOGe uepapxuu ydeOHblX npodaem. Bce NMmakTHYECKUE CAMHHUIIBI YYEOHBIX KHHUT i1 8—9 KiaccoB
HAaYMHAIOTCA C TMOCTAaHOBKU 0Opa3oBaTeIbHOM MpoOJeMbl (BOIMPOC, 3ajJaHuE, DKCIEPUMEHT), KOTopas peniaeTcs B Mpolecce
u3ydeHus naparpada Ha OCHOBE JIeATeTLHOCTHOTO MOIX0/1a.

2. Teopemuueckue nonoicenus Kypca Xumuu 0CHOGHOU WIKOJIbl PACKPHIBAIOMCA HA OCHO8E WIUPOKO20 UCNHOIb308AHUA
XUMUYECKO020 IKcnepumenma (1a00PATOPHBIX OMNBITOB M MPAKTUYCCKUX padoT), B TOM YHCIIEC M MPOBOJUMOrO B JOMAIITHHUX
YCIIOBHSIX, & TAK)KE JEMOHCTPAIIMOHHOTO KCIIEPUMEHTA.

3. Pazeumue un@opmayuonHHO-KOMMYHUKAMUGHOU KOMHEMEHmMHOCmU o00yuaouwjuxca: OO0pallleHHe K pa3InyHbIM

WCTOYHUKAM XHMHYECKOU I/IH(l)OpMaLII/II/I, IIOATOTOBKA I/IH(l)OpMaI_II/IOHHOFO INpoaAykKTa M C€ro Imnpce3CcHTaluss, YMCHHUC BCCTHU



JTUCKYCCHIO, OTCTaWBaTh CBOIO TOUKY 3pEHHUS W KOPPEKTUPOBATH MMO3MIIMI0 HAa OCHOBE aHalIKM3a apryMEHTOB YYacCTHUKOB
JTUCKYCCHH.

4. Memanpeomemmuwiit xapaxkmep COO0EpHCAHUA y4ueOH020 mMamepuana: peanu3alms CBsI3ed ¢ NpeIMETaMH HE TOJIBKO
€CTECTBEHHO-HAYYHOT'O IIUKJIA, HO U C UCTOPUEH, JIUTEPATypOl, MUPOBOM XYI05KECTBEHHOU KYJIbTYpPOH.

5. Ilpakmuxo-opuenmupo8anHas 3HAYUMOCHIL OMOOPa yHedHO020 COOePHCAHUA . CBA3b U3Yy4aeMOr0 MaTeprasa ¢ )KU3HbIO,
(hopMHpPOBAaHHUE HKOJIOTMYECKON IPAMOTHOCTH IMPU OOpallleHHMH C XMMHUYECKHMMH BEILECTBAaMH, MaTepualaMd U MIPOLECCAMU,
OTBEUAIOLIMMHU TpeOOBaHUSAM MPAaBWJI TEXHUKM OE30IacHOCTH IIpu paboTe B XUMHUYECKOM KaOuHere (J1abopaTopum)
Y TIOBCETHEBHOM JKU3HH.

JIOCTHMKEHUIO MPEAMETHBIX, METAIPEIMETHBIX M JIMYHOCTHBIX PE3yJbTAaTOB CIIOCOOCTBYET CTPYKTYPUPOBAHUE 3aJaHUN IO
pyOpukam:

«IIpoBepbTE CBOM 3HAHUAY;
«IIpruMeHuTE CBOU 3HAHUSY;
«Mcnonp3yiTe JOMOTHUTENbHYIO HHPOPMALIUIO U BBIPA3UTE MHEHHEY.

[Ipennaraemas paboyasi mporpaMma Mo XMMHU PacKpbIBaeT BKJIAJ y4eOHOro mpeaMeTa B JAOCTH)KEHHUE LeIe OCHOBHOTO
o01ero 00pa3oBaHus U OMPEICIIACT BAXKHEUIIINE coOeprcamenbHble TUHUU npeoMema:.

e «Bewecmeoy» — B3aMMOCBSI3b COCTaBa, CTPOEHUSI, CBOMCTB, NOJyYeHHs U IPUMEHEHHUSI BEIIECTB U MaTepUaJIOB;
o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTM NPOTEKAHUS U YIPABIEHUS NPOLECCAMHM IOIYYEHUS U

MPEBpAILCHUS BEIIECTB;
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® «Xumuueckui A3vb1K» — ONEPUPOBAHNE CUCTEMOM BAXKHEUIINX XMMHYECKUX IOHATUH, BIAJCHHE XUMUYECKON
HOMEHKJIaTypOil U CUMBOJIMKON (XUMUYECKUMU 3HAKaMH, GOpMyJIaMU U YPaBHEHUSIMHU );

o «Xumus u JHcuzHv» — COOJIOACHHE MPABHJI XUMHUYECKOW O€30MacHOCTH MpH OOpalleHHH C BEIIECTBAMHU,
MaTepualaMu 1 XUMAYECKHUMHU MPOLECCAMU B TOBCEHEBHOM KM3HU U HAa MPOU3BO/ICTBE.

Kypc opueHTHpOBaH Ha OCBOEHHE O0YYaIOUIMMUCS OCHOB HEOPraHMYECKOW XMMHUU M KPATKOE 3HAKOMCTBO C HEKOTOPBIMU
MOHATUSAMU U 0OBEKTAMU OPTraHUYECKON XUMHUH.

B conepxatenbHON JIMHUU «Bewjecmsoy pacKpbIBaeTCs YUYEHUE O CTPOCHUH aTOMa U BEIIECTBA, COCTABE U KJIACCHU(PUKALINU
XUMHUYECKUX BEIIECTB.

B copepxatenbHOM nUHUM «Xumuyeckas peakyusy PACKPHIBAETCS YUYEHHE O XMMUYECKHX MPOLEccax: KIACCH(PUKALUS
XUMHUYECKUX PEAKIMN U 3aKOHOMEPHOCTH MX NPOTEKAHUS; KAaUECTBEHHAs U KOJIMYECTBEHHAs! CTOPOHBI XUMUYECKHUX IIPOLIECCOB
(pacuéTel Mo XUMUYECKUM (HOpMyJIaM U YPABHEHHSIM XUMHUECKUX PEAKIIHM).

B copepxatenbHOM THMHUM «Xumuueckuu sA3v1K» GOPMHUPYIOTCS YMEHHMS y4alllUXCs Ha3bIBaTh BEUIECTBA MO GopMmyrnaMm U
COCTaBIIATH (POPMYJIBI MO MX HA3BaHUSIM, 3aIMCHIBATh YPAaBHEHMs pPEaKLMN U XapaKTepU30BaTh UX, PACKpPbIBaTh MH(OPMAIIHIO,
KOTOPYIO HECET XUMUYECKas CUMBOJIMKA, B TOM YMCJIE BhIpakeHHass B Ta0iauuHoi (opme (Ileproanueckas cucteMa XMMUYECKUX
sanemenToB 1. 1. MenneneeBa, Tabiuia pacTBOPUMOCTH BEILIECTB B BOJE); MCIOJIb30BaTh CUCTEMY XMMUYECKUX MOHATUN NS
OMHCaHUsI XUMUYECKUX 0OBEKTOB (3JIEMEHTOB, BEIIECTB, MATEPHAIIOB U MPOLIECCOB).

B conepxarenbHOU JIMHUM «XuMus U J#CU3Hb» PACKPBIBAKOTCS JIOTUYECKHUE CBS3W MEXKIY CBOWCTBAMH, NMPUMEHEHUEM,
MOJIyYEHHUEM BEILECTB B JIAOOPATOPHBIX YCIOBUSAX U Ha MPOU3BOJCTBE; POPMHUPYETCS KyJIbTypa 0€30MacHOr0 U 3KOJIOTMYECKU

IPaMOTHOTO OOpaIIeHUs] C XUMUYECKUMHU OOBEKTAMH.
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B kypce 3HauuTenbHas pojib OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX padOT U J1a00paTOPHBIX
OTBITOB, (PMKCALMU U aHAJIM3Y UX PE3yJbTaTOB, COOJIOJCHUI0 HOPM M IpaBuil 0€30MacHON pabOThl B XMMHUYECKOM KaOMHETE
(;1abopaTtopun).

Peanuzanus nporpamMmsl Kypca B Ipoliecce 00y4YeHHs MO3BOJIMT OOyYaIOIIUMCS MOHATh POJIb M 3HAUEHUE XUMHUU CpPEaU
APYTUX HAYK O MPUPOJE, T. €. PACKPHITH BKJIAJ XUMHUH B POPMHUPOBAHUE 1IETTOCTHOIN €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

Kypc paccuutan Ha oésa3amenvnoe uzyuenue npeomema B o0béme 140 y4eOHBIX yacoB, Mo 2 Yaca B Henemo B 8—9

KJ1accax.

Ili1anupyemblie pe3yJibTaThl OCBOCHHS Y4€0OHOI0 peaMeTa
IIpeaMeTHbIE pe3yabTATHI

[To 3aBeprieHUIO Kypca XUMHH Ha dTarie OCHOBHOT'O 00IIETr0 00pa30oBaHus BHITYCKHUKN OCHOBHOM IIKOJIBI JIOJKHBI
OBJIAJETh CIAEAYIOUIMMHU PE3YJIbTATAMMU:

l. Tuunocmmuwie pezynomamor:
1) ocosnanue CBOEH 3THUYECKON MPHHAUICHKHOCTH, 3HAHHE HMCTOPHMM XMMHU M BKJaJa POCCHUHCKOW XMMHYECKOH HAyKH B
MHPOBYIO XUMHUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHUIO XHMHH; TOTOBHOCTH M CIHOCOOHOCTH OOYyYaroIIuxcs K
CaMOPAa3BUTHI0O U CaMOOOpPA30BAHMIO HA OCHOBE HM3YYCHHBIX (DAKTOB, 3aKOHOB M TEOPHM XMMHH; OCO3HAHHOTO BBHIOOpa H

MOCTPOEHUE UHAUBUIYaIbHOM 00pa30BaTeIbHON TPAEKTOPUY;
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3) ¢popmuposanue 1ETOCTHON €CTECTBCHHO-HAYYHOW KapTUHBI MHUPA, HEOTHEMJIEMOHW YacThi0O KOTOPOH SIBIISCTCS XUMHYCCKAs
KapTHHA MUPA,;
4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM NMPAKTHUKH, B TOM YHCIIE H
XUMHYECKUM;
5) ocsoenue conmanbHBIX HOPM, TIPABHJI ITOBEACHHMS, pOJiel B (JOPM COITHAIBHOM KHU3HU B COIMYyME, IIPUPOJIC U YACTHOW JKU3HH
Ha OCHOBE YKOJIOTHYECKON KYJIbTYPhI i 0€30ITaCHOTO OOpaIeHus C BEIIECTBAMU U MaTepHaIaMH;
6) ¢opmuposanue KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHMH CO CBEPCTHHMKAMH M B3pPOCIBIMH B IPOIECCE
o0pa3oBaTenbHO, OOUIECTBEHHO TIOJIE3HOW, Y4E€OHO-UCCIEN0BATENbCKONM, TBOPYECKOM M JPYrUX BHJIOB JEATEIbHOCTH,
CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemmnbwie pesynomamot:
1) onpeoenenue nenei coOCTBEHHOTO 00yUYEHUS, ITIOCTAHOBKA M (hOPMYJIMpOBaHUE JIJIs ceOsl HOBBIX 3a71ad;
2) nianuposanue MyTel TOCTHKECHUS HKEJIAeMOT0 pe3ysibTaTa 00yUeHUSI XUMHUH KaK TEOPETUUECKOTO, TaK U KCIIEPUMEHTAIBHOTO
XapaKTepa;
3) coomnecenue cBOMX NEHCTBUI C IIAHUPYEMBIMU PE3yJbTaTaMHU, OCYUeCmeieHIe KOHTPOJIS CBOCH JIEATEIILHOCTH B MPOIIECCe
JOCTIDKEHUSI pe3yNbTaTa, onpedeiieHue CIOcO00B NEUCTBUM TPHU BBIMOJHEHUU JA0OPATOPHBIX M NPAKTUYECKUX pPabOT B
COOTBETCTBHH C NMPABUJIAMU TEXHUKN OC30MaCHOCTH,
4) onpedenenue KICTOUHUKOB XUMUYECKON MH(POPMAIINH, TOJIyYCHNE U aHaIu3 ¢€, co3aanne nHPOPMAIIMOHHOTO MPOAYKTa U €ro

Mpe3eHTAaIu;
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5) ucnonvzoeanue OCHOBHBIX MHTEIICKTYAIBHBIX ONEPALMi: aHAIM3a U CHHTE3a, CPABHECHUS M CUCTEMAaTHU3aIK, 0000IICHUS U
KOHKPETHU3AIUH, 6bls6/eHUe TIPUUNHHO-CIEACTBEHHBIX CBA3EH U nocmpoeHue TOTUYECKOTO PACCYXKIACHUS M yMO3aKIIOUYEHUs
(MHIYKTUBHOTO, ICAYKTUBHOTO U MO aHAJIOTMH) HA MaTepuaje eCTeCTBEHHO-HAYYHOTO COJICPKaHMUS;
6) ymenue co3maBaTh, MPUMEHATh W TNPEOOPA30BBIBATH 3HAKU W CHMBOJIBI, MOJCIIM M CXEMbI JJIS PCHICHHS Y4YCOHBIX H
MO3HABATEJIbHBIX 33]1a4;
7) opmuposanue u pazsumue KOJIOTHICCKOTO MBIIIICHHUS, YMCHHE NMPHUMEHSATH €ro B ITO3HABATEIbHOW, KOMMYHUKATHBHOM,
COIMAJIbHON MIPAKTUKE U MPOPECCUOHAIBHON OPUEHTAIINH;
8) eenepuposanue e u onpeneIcHUE CPEACTB, HEOOXOTUMBIX JUIS UX PEaTH3allHH.

1. IIpeomemmnoie pezynomamot:

BbhInycKHMK HAYYHUTCS:

® XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOJIO/ICHUE, U3MEPEHUE, DKCIIEPUMEHT;

® ONUCHIBaTh CBOMCTBA TBEPABIX, )KUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACISISA UX CYIIECTBEHHBIC MPU3HAKY;

® pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH «aTOM», «MOJIEKYJa», «XUMHYECKHU BIEMEHT», «IPOCTOE
BEILIECTBOY», «CJI0KHOE BEIIECTBO», KBAJICHTHOCThY, «XUMUUYECKAsl PEAKIIUs», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHS MACChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOU TEOPUH;

® pa3nU4aTh XUMUYECKHUE U (PU3NUECKUE SBIICHUS,

® Ha3bIBAThb XUMHYECKUE PJIEMEHTBHI;

® ONpENENSATh COCTAB BEMIECTB M0 UX (hopMyJiam;

¢ OIpCaACIATh BAJICHTHOCTL aTOMa 3JICMCHTA B COCIMHCHUAX



® OMpEACIATh THUI XUMHUYECKUX PEAKIIHA;

® Ha3bIBaTh MPU3HAKK U YCIOBUS MPOTCKAHUSI XUMHUICCKUX PEAKITUH;

® BBISIBJIITH MPU3HAKH, CBUCTEIHCTBYIOIINE O MPOTCKAHNH XUMHUYECKON PEAKIIMH MTPH BBHITTOJIHEHUU XUMUYECKOTO OIBITA;

® COCTaBJIATH (OPMYITBI OMHAPHBIX COCTUHEHU;

® COCTaBJISITh YPABHCHHS XUMHUECKUX PEAKIIHIA,

e co00/1aTh MpaBuia 6€30macHoi paboThI MPU MTPOBEJACHUH OIBITOB;

® [0JIb30BATHCS JAOOPATOPHBIM 00OPYAOBAHUEM U TMOCYI0M;

® BBIYHUCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

® BBHIUKCIISTH MACCOBYIO JIOJTI0 XUMUYECKOTO dJIEMEHTa Mo (popMysie COeAMHEHNUS;

® BBEIYHCIATh KOJMYECTBO, OOBEM WM MAacCy BEIIEeCTBa MO KOJWYECTBY, 00BEMY, Macce€ PEarcHTOB WM IPOTYKTOB
peaKiny;

® XapaKTepHu30BaTh (HU3MUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCJIOPO/Ia U BOJAOPOJIA;

® TI0JTy4aTh, COOMPATH KUCIOPO U BOJOPOI;

® pAacCIO3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIE BEMIECTBA: KHCIOPOI, BOJOPO;

® pacKpbIBaTh CMBICIT 3aKOHA ABOTAJIPO;

® DPaCKpBIBaTh CMBICI IOHATHH «TETUIOBOM d(PEKT peakium», «KMOJSIPHBIA 00bEM»;

® XapaKTepHU30BaTh (HPU3MUECKUE U XUMHUECKHE CBOMCTBA BOJIBI;

® paCKpBIBaTh CMBICIT TIOHITHS «PACTBOPY;

® BBIYKCIISATH MACCOBYIO JOJIFO PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE;



® [IPUTOTOBJIATH PACTBOPHI C ONMPEAEIEHHON MAacCOBOM JI0JI€EN pACTBOPEHHOTO BEIIECTBA;

® HAa3bIBATh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (U3MYECKHE M XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHX BEIECTB: OKCHJIOB,
KHCJIOT, OCHOBaHUM, COJICH;

® OMpEAeNATh MPUHAIJIEKHOCTD BEIIECTB K ONPEACICHHOMY KIacCy COEANHEHNUN;

® COCTaBJIATH (HOPMYJIbI HEOPTAHUUECKUX COCTMHEHHUM U3yUYEeHHBIX KJIacCOB;

® [IPOBOAUTH OIIBITHI, TOATBEPKAAIOIINE XUMAUUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

® pPACNO3HABATh OMBITHBIM ITYTEM PACTBOPHI KMCJIOT U HIEJIOYEH M0 U3MEHEHUIO OKPACKHA HHAUKATOPA;

® XApAKTEPU30BATh B3aUMOCBSI3b MEXK/y KJIIACCAMHU HEOPTAaHUYECKUX COCTUHEHNU;

e packpsiBaTh cMbIci [lepuognueckoro 3akona /1. . Mennaeneena;

® OOBSICHATH (PU3UUECKUN CMBICT aTOMHOTO (MTOPSIIKOBOTO) HOMEpPA XMMUYECKOTO 3JIeMEHTa, HOMEPOB T'PYIIIILI U IEPHOJIa
B nepuoanveckou cucreme .M. Mennaeneena;

® OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHMSI CTPOCHHUSI aTOMOB, CBOWCTB 3JIEMEHTOB B Mpelesiax MajblX NEPUOJIOB U
TJIABHBIX MOJTPYIIIT,

® XapaKTEepHU30BaTh XMMUYECKHE AJIEMEHTHI (OT BOJIOPOJA JI0 KaJbIMs) HA OCHOBE HMX TOJOXKEHHS B TMEPUOIUYECKON
cucteme J[. . MenneneeBa 1 0COOCHHOCTEM CTPOEHUS KX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB NEPBbIX 20 351eMeHTOB niepuoandeckon cucremsl [{. . Menneneena;

® PACKPBIBATh CMBICII MIOHATUN «XUMUYECKAs CBA3bY, «NEKTPOOTPULIATENLHOCTDY;

® XapaKTEPHU30BATh 3aBUCUMOCTH (PM3UUYECKUX CBOMCTB BEIIECTB OT THUMA KPUCTAIUTNYECKON PEIIETKH;
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OIIPCACIIATE BUI XHUMHMYECKOM CBSI3U B HCOPTaHNYCCKHUX COCANHCHUAX
I/1306pa}KaTB CXCMBbI CTPOCHUA MOJICKYJI BCIICCTB, 06p&30BaHHI>IX Pa3HbIMU BUJIAMH XUMHUYCCKUX CB}IBCﬁ;

PACKpPBIBATb CMBICJI TIOHSITUI «HMOH», «KATHUOH», «KAHHOH)», «IJICKTPOJIUTBD>, «HCIJICKTPOJIUTLD), «IJICKTPOJIUTHUCCKAA

Jucconuanusa», KOKHCINTCIb», «CTCIICHb OKUCIICHUA), «BOCCTAHOBHUTCIIb), ««OKHUCIICHUC), «BOCCTAHOBJICHUC),

ONPEAETATH CTEIIEHb OKUCIIEHUS aTOMa JIEMEHTA B COCIUHCHUU;
PACKpPBIBATH CMBICI TEOPUHU DJICKTPOTUTHUECKON THUCCOLIUAIINM;

COCTAaBJISITh YPABHEHHUS AJICKTPOJUTUUYCCKON TUCCOIUAIIMN KUCTIOT, IIEJI04YEeH, COJICH;

OOBSICHATH CYITHOCTD MPOIECCa FIECKTPOTUTHIECKON TUCCOIUAIIMKI U PEaKIIMii HOHHOTO OOMEHa;
COCTABJIAThH MOJIHBIE U COKPAIIEHHBIC HOHHBIC YPABHEHUS peaKkuii OOMEHa;

OTIPENICNIATh BO3MOYKHOCTD MPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa;

MPOBOJIUTH PEAKIMH, TTOATBEPKAAIOIINE KAaU€CTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB,;
ONPEAETATh OKUCIUTENh U BOCCTAHOBUTEID;

COCTaBJIATh YPABHEHUSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PAKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUUECKON PEaKiIniy;

KJIaCCU(UIIMPOBATH XMMUYECKUE PEAKIIMH 110 PA3JIMUHBIM MPU3HAKAM;

XapaKTeprU30BaTh B3aUMOCBSI3b MEKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIIOB;

MMPpOBOAWUTL OIBITBI II0 TIIOJIYYCHHIO, C06I/IpaHI/IIO U H3YYCHUIO XHUMHYCCKHUX CBOMCTB F33006p33HBIX BCIICCTB.

YTJIEKUCIIOTO ra3a, aMMHUaKa,;

pacino3HaBaTb OINBITHBIM HyTéM I‘8,3006p33HBIC BCIICCTBA. yTJ'IeKI/ICJ'IHﬁ ra3d 1 aMMHUakK,;
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® XapaKTEpPHU30BaTh B3aUMOCBS3b MEXK/y COCTAaBOM, CTPOCHUEM U CBOMCTBAMU METAIJIOB;

e Ha3pIBaTh OPraHUYECKHE BEILIECTBA MO UX (popmyse: MeTaH, 3TaH, STWIEH, METAHOJI, 3TaHOJI, IJIMIEPUH, YKCyCHas
KHCJI0Ta, aMUHOYKCYCHasl KMCII0Ta, CTEAPUHOBAs KUCJIOTA, OJIEMHOBAs KUCIIOTA, TIIF0K032;

® OIICHUBATH BIMSHUE XUMUYECKOTO 3arpsi3HEHMS OKPYKarOLIEN CpeJlbl HA OPTraHU3M YEJIOBEKa;

® I'PaMOTHO OOpaIaThCs C BEIIECTBAMU B [IOBCETHEBHOM KU3HU;

® ONpEIEIATh BO3MOKHOCTh IPOTEKAHUS PEAKUUN HEKOTOPBIX MPEACTABUTEIEH OPraHUYECKUX BEIIECTB C KHUCIOPOIOM,
BOZIOPOJIOM, METAJNIAMH, OCHOBaHUSIMH, TAJIOTCHAMM.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCH:

® 6bI08UAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX CBOUCMEAX Geuecms Ha OCHO8e UX cocmasa u
CcmMpOoeHuUsl, UX CHOCOOHOCMU 6CMYNANMb 8 XUMUYECKUE Peakyuu, 0 Xxapakxmepe u npooyKmax pasiuiHblx XUMUYECKUx peakyutl,

® Xapaxmepuzoeams 6eujecmsa no coCmaegy, CMpoeHuro U C8OUCMBEAM, YCMAHABIUBAMb NPUUUHHO-CIe0CHBEHHbIE CEA3U
MedHcoy OAHHLIMU XAPAKMEPUCTNIUKAMU BEUeCmBa,

® COCMABAMb MOJEKYAAPHbIE U NOJHbLE UOHHBIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM YPAGHEHUAM,

® POCHO3UPOBAMb CNOCOOHOCb 8eUeCmea NPOAGIAMb OKUCIUMENbHBIE UTU 8OCCMAHOBUMENbHBIE CEOUCNEA C YUEHOM
cmenenell OKUCIeHUs JIeMEHMO08, 8X00AWUX 8 €20 COCMA8;

® cocmasnsaims YpasHeHUus peaKyuil, coomeemcmeyioujux nocie008amenbHOCmuU NpespayeHuli HeOp2aHuiecKux eeujecms
DPA3MUUHBIX KIACCO8;

® 8bl0GUCAMb U NPOBEPSAMb IKCHEPUMEHMATILHO 2UNOme3sbl O pe3ylbmamax 6030eUcmeus pasiuyHblx Qakmopos Ha

U3MeHeHUue CKkopocmu XUMUyeckou peaxkyuu,
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® UCNONB3068AMb NPUOOPEMERHbLE 3HANUS 01 IKOI02UYECKU SPAMOMHO20 NOBEOCHUS 8 OKPYIcalouell cpeoe;

® UCNONB3068AMb NPUOOPEMENHbIEe KIloUesble KOMNEeMeHYUU Npu 6bINOJHEeHUU NPOeKmOo8 U Y4eOHO-UCCIe008aAMENbCKUX
3a0a4 no U3Y4eHuro C8oUCms, Cnocob08 NOJYYeHUs. U PACNO3HABAHUS BeUeCE;

® 00BEKMUBHO OYEHUBAMb UHMOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCAX,

® Kpumuyecku OMHOCUMbCS K NCEBOOHAYUHOU UHGOpMayulu, HedoOpOCo8ecmuoll pekiame 6 CPedCmeax MAccosol
ungopmayuu,

® 0CO3HABAMb 3HAYUEHUE MEOPEMUUEeCKUX 3HAHUL NO XUMUU OJ1 NPAKMUYECKOU 0esimelbHOCMU Yello8eKd;

® C030a8amv MOOeU U cxembvl OJisl peuleHus: Y4eOHbIX U NO3HABAMENIbHbIX 3a0al, NOHUMAMb He0OX00UMOCHb COOII0OEeHUs
npeonucanull, npeoyazaemvlx 8 UHCMPYKYUIX No UCNOIb30BAHUIO 1eKAPCME, CPeOCME ObIMOBOU XUMUU U Op.

Conepxanue yueOHOT0 mpeaMeTa

9 kiacc
IToBTOpEeHMe u 00001IeHHe CBeIeHMH 10 Kypcy 8 kiacca
bunapnasie coemunenus. OKcuabl coseobOpasyromme W HecosneobOpasyromme. ['mapokcuapl: OCHOBaHMS, aM(OTEpHEIE,
KUCJIOTHI. CpeiHre, KACITbIe, OCHOBHBIC COJIH.
OO6o001eHne cBeeHU 0 XUMHYECKUX peakiusax. Knaccudukanus XUMUYECKUX PEaKlUid MO Pa3IuYHbIM OCHOBAHUSIM:
COCTaBYy W YHCIy PEarupyrolux W OOpa3yIoNIuXCs BEIICCTB, TEIIOBOMY 3((deKTy, HaNpaBJICHHUIO, W3MCHCHUIO CTENeHEeH

OKHUCJICHUA 3JICMCHTOB, o6pa3yfomnx pearnpyromuc BCUIcCTBa, (1)8,36, HCITIOJIB30BAaHUIO KaTaJaMu3aTopa.



13

[TonsiTHE O CKOPOCTHM XHMMHUYECKOM peakuuu. PakTophl, BIMAIOIIKE HAa CKOPOCTh XUMHUYECKHMX pEakUuil: mpupoja
pearupyronux BeIecTB, UX KOHIIEHTpaLMs, TeMIIepaTypa, IUIOIa/lb CONPUKOCHOBEHHUS, HaNN4Yue KaTaiu3zaropa. Karamus.
JlemoHCcTpauumn

e (O3HaKOMIICHHE C KOJUICKOMAMHA MCTAJIJIOB 1 HCMCTAJIJIOB.

O3HaKOMIJICHHE C KOJUICKOHUAMHK OKCHUAO0B, KUCJIOT U COJICH.

3aBUCUMOCTbh CKOPOCTH XUMHUYECKON PEAKIIUU OT MPUPOJIbI PEATUPYIOIINX BEIIECTB.

3aBUCHUMOCTH CKOpOCTH XUMHUYECKOMN PCAKIHNHN OT KOHIOCHTPAINH PCAIPYIOIINX BCIICCTB.

3aBUCUMOCTh CKOPOCTHM XMUMHYECKON peakIuu OT IUIOAAU CONPUKOCHOBEHHUS PEAarupyroluX BEIMIECTB («KHITSIIHMA

CII0i»).

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW peaKkMy OT TEMIIEPATYPhl PEATUPYIONIUX BELIECTB.

JlabopaTopHbIe ONBITHI

1. BzaumoeiicTBue aMmMuaka U XjaopoBOAOpO/Ia.

2. Peakiusi HeWTpanu3anuu.

3. Habmoaenue TernoBoro spdekra peakiuu HeuTpaau3aiuu.

4. BaumopeicTBre cepHOM KUCTOThI ¢ okcuaom meau (11).

5. Paznoxenue nepokcuaa BOJOpoAa ¢ MOMOIIbIO KaTajiasbl KapTodes

6. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOUN pEaKIUK OT MPUPOJIbl PEATUPYIONINX BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS PACTBOPOB
THOCYNb(aTa HaTPUs U XJIopua Oapusi, THOCYIb(aTa HATPUS U COJITHOU KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PEAKIHUH OT IMIPUPOIBI METAIIIIOB IIPU UX B3AUMOJIEVCTBUHU C COJSTHON KHCIIOTOM.
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8. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOWU PEAKIIMU OT IPUPOAbI KUCIIOT NMPU B3AUMOJCUCTBUM UX C KEJIE30M.
9. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON peakiuy OT TEMIIEPATYpHI.
10. 3aBHCHUMOCTD CKOPOCTH XUMUYECKON PEAKITUU OT KOHIICHTPAIIUH.
11. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW PEAKIIMHU OT IJIONIA CONMPUKOCHOBEHHUS pearupyroinx BEIIECTB.
12. 3aBUCUMOCTH CKOPOCTH XMMUYECKOU peaKkIuy OT KaTalnu3aTopa.

XuMH4YecKHe peakuuu B PaCTBOPAX 3JIEKTPOJINTOB

[TonsaTHe 00 AECKTPONUTHICCKON TUCCOUAIIMHI. DJIEKTPOIUTHI M HEAJIEKTPOIUTHI. MEeXaHU3M IUCCOIMAIIUHN JIEKTPOIUTOB
C Pa3IUYHBIM XapakTepoM CBs3U. CTeNeHb ANEKTPOIUTHIECKON qucconranuii. CUIIbHbBIC U CTIa0bIe SJIEKTPOIUTHI.

OCHOBHBIC TIOJIOKEHUSI TEOPHHU DJISKTPOJUTHUYECKON maucconanuu. Kiaccudpukanys HOHOB M UMX CBoOMCTBAa. KHCIIOTHI,
OCHOBAHUSI M COJIM KakK 3JEKTPOIUTHI. VX Kinaccudukanus 1 AUCCOIUAIS.

OO6nue XUMUYECKUE CBOMCTBA KUCIOT: U3MEHEHHE OKPACKHW MHAMKATOPOB, B3aMMOJCHCTBUE C METa/NIaMH, OKCUJAaMHU U
THAPOKCUIAMU METAJIOB M CONSAMU. MOJIEKyJIsIpHbIe U HOHHBIC (ITOJHBIC U COKpAIIEHHBIC) YPAaBHEHUS peakiuid. XUMHUYSCKUI
CMBICJI COKpaIIEHHBIX YPaBHEHUI. Y CIIOBUS TPOTEKAHUS PEAKIIMI MEXAY JIEKTPOIUTAMU 10 KOHIA. Psii akTHBHOCTH METaJIIOB.

OOmme XMMHYECKHE CBOMCTBA IICI0YCH: B3aMMOJICHCTBHE C KHCJIOTaMH, OKCHJIAMH HEMETaJUIOB, cojigMu. OOmue
XUMHYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aMMOJICHCTBUE C KUCJIOTAMU, Pa3JIOKEHUE ITPYU HArPEBAHUM.

OOmue XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBHE C KHUCIOTaMH, IIEJIOYaMU, COJSIMA WU METAJJIAMH.
B3anMopaeiicTBHe KUCABIX COJIEH CO IIEJI0OYaMH.

['uaponu3, kak OOMEHHOE B3aMMOJICUCTBUE COJieH ¢ BOJOW. ['MAponM3 COMM CUIIBHOTO OCHOBAHMS U CIA00M KHUCIIOTHI.

I'unponus conu cnaboro oCHOBaHMS M CHIIbHOM kucnoThl. [kana pH.



15

CBoOiICTBa KHCIIOT, OCHOBAHUM, OKCUIOB U COJIEM B CBETE TEOPUH BJEKTPOIUTUYECKOW AUCCOLUMALNHA U OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX PEAKIIUM.
JleMmoHcTpanum.

e lcnbiTaHKWe BEUIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTD.

e 3aBHUCHMOCTb JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.

e JIBMKEHME OKPAIICHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

e OmnpeaeneHnue XapakTepa Cpeibl B paCTBOPAX COJEH.
JlabopaTopHbIe ONBITHI.
13. Jluccouuanus cnadbix JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIIOTHI.
14. I3meHeHne OKpacKu MHAUKATOPOB B KUCIIOTHOU CpEJIE.
15.Peakuus HEHTpanu3alu pacTBOPA MIETOYHN PA3TUIHBIMU KUCIOTAMH.
16. [Momyuenue ruapokcuna meau(Il) u ero B3anmoielicTBHE C pa3TUIHBIMU KUCIOTaMH.
17. B3aumoeiicTBrUE CUIIbHBIX KUCJIOT ¢ okcuaoM meau(1l).
18-20. BzaumojeiicTBrE KUCIIOT C METAJJIAMHU.
21. KauecTBeHHas peakiusi Ha KapOOHAT-HUOH.
22. IlomydyeHue CTyAHSI KPEMHUEBOM KUCIIOTHI.
23. KauecTBeHHas peakIlys Ha XJIOPUI- WK CyJIb(aT-HOHbI
24. I3MeHeHne OKpacKu MHIUKATOPOB B IIEJIOYHOU Cpee.

25. B3auMoAeCTBHUE IIET0UEH C YTIEKUCIBIM Ta30M.
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26. KauecTBeHHasl peakiysi Ha KATHOH aMMOHHUSI.
27. llonyaenue ruapokcuaa meau(Il) u ero paznoxxeHue.
28. BzanmoelicTBre KapOOHATOB C KUCIIOTAMH.
29. Ilonyuenue rumpokcusa xeneza(lll).
30. BzaumoseiicTBue xene3a ¢ pactBopoM cynbdata meau(ll)
IIpakTnyeckue padoThbl
1. CBolicTBa KHCIIOT, OCHOBAaHUI, OKCHIOB M COJIE B CBETE TEOPHUH AJNEKTPOJIUTHUECKON JUCCOIUALNHA U OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEaKIui
HemeTaJyibl 1 MX COeIMHEHUS

CtpoeHrue aTOMOB HEMETaUIOB W MX TmojokeHwe B Ilepuogmyeckoid cucteMe. Psan  2JIeKTpOOTPUIIATEIBHOCTH.
Kpucrannmuueckue pemeéTk HEeMETaJIOB — MPOCTHIX BEHIECTB. AJJIOTPOIUs U €€ MpuuuHbl. DU3nueckue CBOMCTBA HEMETAJIOB.
OO011e XUMUYECKHUE CBOMCTBA HEMETAIIJIOB: OKUCIIUTENIbHBIE M BOCCTAHOBUTEIIBLHEIE.

["asiorensl, cTpoeHHWE HMX aTOMOB U MoJIeKysl. Duznueckrue M XUMHUUYECKHE CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOWCTB TaJIOT€HOB B 3aBUCUMOCTH OT MX nonoxeHus B llepuoamueckon cucreme. HaxoxkiaeHue TajloreHoB B
MIPUPOJIE U UX MOITyUYEHHE. 3HAUYCHHUE U PUMEHEHUE raJIOT€HOB.

["amoreHoBOOPOABI U COOTBETCTBYIOIIME WM KHUCJIOTBHI: IUIABUKOBAs, COJsHas, OPOMOBOJOPOAHAS, MOJOBOIAOPOIHASL.
["anorennnpl. KauecTBeHHBIE peakIluy Ha rajJoreHu-uOHbI. [[prMeHeHne CoeMHEeHNIA TaTIOTEHOB M KX OMOJIOTUYECKAas POJIb.

O6mas xapakrepuctuka siuemeHToB VIA-rpynmnsl. Cepa B ipupojie u e€ nojydeHue. AJUI0TpOIHbIE MOAU(PUKALIMK CEPhI U

X CBOKMCTBA. XUMHUUYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHHUE.
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CepoBOIOPOJI: CTPOCHHE MOJIEKYJIbI, (PU3NUYECKHE U XMMHUYECKHE CBOMCTBA, MOJydeHHEe M 3HaueHue. CepoBOAOpOIHAS
kucnota. Cynbduabl 1 ux 3HaueHue. JIroMuHOGOpPHI.

Oxcup cepri(1V), cepancras kucnora, cyiabpuThl. KauecTBeHHAs peakius Ha CyIb(QUT-HOH.

Oxcun cepsi(VI), cepnas kucnota, cynbdatel. Kpuctamnoruaparsl. KauecTBeHHas peakius Ha CyiabhaT-uoH.

CepHast Kucinotra — CHJIIBHBIM 3yekTponuT. CBOMCTBa pa30aBICHHOM CEPHOM KHUCIOTBI, KaK THUIHAYHON KHUCIOTHI:
B3aUMOJICHCTBUE C METaJUIaMH, OCHOBHBIMM U aM(OTEPHBIMU OKCHUIAMHU, OCHOBAHHUSAMH M aM(POTEPHBIMH THUAPOKCHIIAMH,
consiMu. KauecTBeHHas peakius Ha Cylib(aT-uoH.

OO6mrast XxapakTepUCTHKA AJIEMEHTOB VA-rpymnmbl. A30T, CTpOEHHE aToMa W MOJIeKYyJibl. DU3WYECKUe U XUMHUYECKHE
CBOMCTBA U MPUMEHEHUE a30Ta. A30T B IPUPOJE U €ro OMOJIOrHuecKast poJib.

AMMMaK, CTpPOEHHE MOJIEKYJbl W (U3NYECKHE CBOMCTBA. AMMHAauHas BOJA, HAIIATBIPHBIM CHOUPT, TMAPAT aMMHAakKa.
JIOHOpHO-aKIIENTOPHBIM MEeXaHU3M 00pa3oBaHUsl KaTMOHA aMMOHMs. BoccTaHoBUTENbHBIE CBOMCTBA aMMHuaka. Colu aMMOHUS U
UX nIpuMeHeHue. KauecTBeHHas peakius Ha KaTHOH aMMOHHUS.

Oxcunpl a3oTa: HecoaeoOpa3yrolue U KUCIOTHbIE. A30TUCTasl KUCIOTa U HUTPUTHL. A30THasi KUCIOTa, €€ MOJy4YeHUEe U
cBoiicTBa. Hutparsr.

docdop, ctpoenue atoma u amorponusi. Dochunpr. Dochun. Oxcun docdopa(V) u oprodocdopnas kucnora. Docdarsl.
®dochopubie ynoopenus. THCEKTUIIUIBI.

OOmas xapakTepucTHka 371eMeHTOB [V A-rpymibl: 0COOEHHOCTH CTPOEHHSI aTOMOB, IMPOCTHIX BEIIECTB M COCAMHEHUN B

3aBUCUMOCTH OT TMOJIOKEHUS 3yieMeHTOB B llepuoguueckoil cucreme. Yriepoad. AioTpornHble MOAUUKAIIMK: anMa3, Tpadur.
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AMOpOHBIN  yriepoll M €ro copra: caxa, AaKTUBUPOBAaHHBIM yroiab. AncopOums. XHUMHUECKHE CBOWCTBA yIJIEpoja.
Kokcoxumuueckoe mpous3BOACTBO U ero npoaykius. KapOusl.

Oxcup yrinepona(ll): ctpoeHue moiiekyibl, nojdydeHue u ero cpoiictBa. Okcun yraepoaa(lV): crpoeHue MONEKyIbI,
MOJIYyYCHHE U €ro CBOMCTBA. YrosibHas kuciaora. ColM yrojabHOM KHCIOTHI: KapOOHAThI U THAPOKAapOOHaThl. TexHudeckas u
IALLIEBas COAA.

Heoprannueckue W OpraHnyecKHe BEIIECTBA. YTJIEBOAOPOIbl. XHUMHYECKOE CTPOCHUE OpPraHMYECKUX BEIIECTB, KakK
MOPSIIOK COEAMHEHUS aTOMOB B MOJIEKYJIE 110 BAJIGHTHOCTH.

MeraH, 3TaH, Kak NpeAeibHble YTIeBOAOPOAbl. DTUJIEH U alleTHIICH, KaK HENpeie/IbHbIE (HEHACHIIIEHHBIE) YTIIEBOIOPOIbI.
I'openue yrineBonopo1oB. KauecTBEHHbIE peakuy Ha HENPEIEIbHbIE COCAUHEHUS.

OTUJIOBBIA CIIUPT, €ro MOJIy4eHHE, MPUMEHEHUE M (PU3NOIOTHYEecKoe naeulcTBHE. TpEXAaTOMHBIM CHHUPT TIULEPHH.
KadecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHL. Y KCYCHas — MPEJICTaBUTENb KJlacca KApOOHOBBIX KUCIIOT.

Kpemnunii, ctpoenue ero aroma u cBoiictBa. Kpemunii B npupoje. Cunmnnust u cunad. Oxkcun kpemuusi(IV). Kpemuuenas
KHUCJIOTa U €€ COJIU.

[TpousBoacTBo crekia u nemeHTa. [IpoayKius CUIMKaTHONW MPOMBIIIJIEHHOCTH: ONTUYECKOE BOJIOKHO, KepaMuKa, gapdop,
¢dasuc. OnTuyeckoe BOJIOKHO.

Hemeramnsl B npupone. @pakiMoHHas MEPEroHKa *)UAKOTO BO3/lyXa KaK CHOCO0 MOJydYeHHs] KUCIOpoAa, a30Ta, aproHa.
[Tomyuenue docdopa, KpeMHus, Xjaopa, Hoaa. DIEKTPOIU3 PACTBOPOB.

[Tony4yeHnue cepHON KUCIOTHI: ChIPhE, XUMU3M, TEXHOJIOTHYECKAsk CXE€Ma, METO/1 KUIIALIETO CIOsl, MPUHIIMIBI TEMJI000MEHa,

MMPOTUBOTOKA U IUPKYJAUU. Oneym. [Ipon3BoacTBo amMmmuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAS CXEMA.



JdeMoHCcTpauu

Kosteknus HeMeTaios.

Mopnenu KpucTauIn4ecKUX PeMIETOK HEMETAIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOp W MPUHITUIIBI €TO PAOOTHI.

["'opeHne HeMeTallJI0B — MPOCTHIX BELIECTB: cepbl, (pochopa, IPeBECHOTO YTJIsl.
OOpa3Libl rajoreHoB - MPOCTHIX BELIECTB.

B3auMozeiicTBUE TAIOTEHOB ¢ METAJUIAMM.

BrITecHeHue xjiopa OpOMOM MM MOJa U3 PACTBOPOB UX COJIEH

Kosnekus npupoIHbIX COEIUHEHUN XJI0pPa.

B3auMopeiicTBue cepbl ¢ METAIAMH.

['openue cepbl B KHCIIOPOAE

Konnexkuus cynbhuaHbIx pya.

KauectBeHHas peakius Ha Cyab(UI-UOH

OObec1BeuMBaHNE OKPAIICHHBIX TKAHEH U [IBETOB CEPHHUCTHIM I'a30M.

B3anmonenicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEABIO.

OO0yrnuBaHue OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.

Juarpamma «CocTtaB BO31yXay.
BuneodparmenTs! u cnaitasl «IItuubu 6azapb».

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.
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Paznoxenue buxpomara aMMOHHS.
B3auMozencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.

['openne uépHoro nopoxa.

PaznoxxeHue HUTpaTa Kajivs U TOpeHue JPEBECHOTO YroJibka B HEM

OO0pa31el MPUPOIHBIX coeaMHEHMH docdopa.

["openue docdopa Ha BO3TyXe U B KUCIOPO/IE.
[Tonyuyenue 6emoro docdopa U UCIIBITAHUE €TO CBOMCTB
Komnexnus «O06pa3iibl IPUPOIHBIX COSTUHEHHUM YTIIepO1ay

IToptpet H. /1. 3enunckoro. Ilormonienne akTMBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BELIECTB WIIN Ia30B.
Y eTponcTBO MpOTUBOTa3a.

Mopenu MoJieKyll MeTaHa, 3TaHa, dTUICHA U alleTUJICHA.

B3aumMopeiicTBue aTriieHa ¢ OpOMHO BOJION U pacTBOPOM IEpMaHraHATa KaJlus.
OO01m1e XuMUYECKUe CBOMCTBA KUCJIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakiysi HA MHOTOATOMHbBIE CITUPTHI.

Komnekiust «O06pa3iibl TPUPOIHBIX COSTUHECHUN KPEMHUS.

Konnekimus crekina, kepaMUKH, IIEMEHTA U U3ISTTUN U3 HUX.
Kosnekiust npoayKIuy CUIMKaTHON MPOMBIIIJIEHHOCTH.

BuneodparmenTs! u ciaiinpl «IIpon3BoCTBO CTEKIA U IIEMEHTAY.

20
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Komnexkuus «IIpupoiHbie coeAMHEHNSI HEMETAIIIIOBY.

BuneodparmenTs u cnaitapl «DpakiiioHHas IEpEeroHKa >KUIKOTO BO3AYyXa

BuneodparmenTs u cnaitasl «llomydenne Bogopoaa, KUCIOPO/Ia U TAIOT€HOB 3JIEKTPOJIUTUYECKUM CIIOCOOOM).
Mopenu annaparoB i1 OPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenbs KAISero ciosl.

Mogenb KOJIOHHBI CUHTE3a AMMHUAKA.

BuneodparmenTs u ciaitabl «II[pou3BoICTBO CEPHOM KUCIOTHD.

BuneodparmenTs u ciaitasl «II[pou3BoicTBO aMMuaKa.

Komnexkuus «CpIpb€ U1l TOIyYEHUs CEPHON KUCIOTBD.

JlabopaTopHbIe ONBITHI

31. Pacrio3HaBanue rajoreHu -nOHOB.

32. KauecTBEeHHbIE peaKUU Ha CYIb()AT-UOHBI.

33. KauecTBeHHas peaklns Ha KATUOH AMMOHHUS.

34. XvuMu4ecKkre CBOMCTBA a30THOM KHUCIIOThI, KaK 3JIEKTPOJINTA.

35. KauecTBeHHbIe peakiiny Ha Gochar-uoH.

36. ITosryueHune 1 CBOKWCTBA YIOJbHON KUCIIOTHI.

37. KauecTBeHHast peakiysi Ha KapOOHAT-UOH.

38. [IponyckaHue yriaekucioro raza 4epe3 pacTBOp CUIIMKATA HATPHUS.

IIpakTueckune padoThl
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2. I3ydeHune CBOMCTB COJITHOW KUCIIOTHI.
3. 3yueHne CBONCTB CEpHOM KUCIIOTHI.
4. TlonyyeHrne aMMHaKa U U3y4E€HHUE €r0 CBOWCTB.
5. [lonyyeHue yriaexkucaoro ra3a U U3y4eHHUe ero CBOMCTB.

MeTasuibl 4 X COCAUHEHUS
[Tonoxxenne meramnoB B Ilepuonnueckont cucremMe xummyeckux sneMeHTOB [[. M. MenpeneeBa, CTpoeHME HX aTOMOB M
KpPUCTAJUIOB. MeTaiumnueckast CBs3b U METaJIIMYecKas KpUuctauimyeckas pemérka. Guzndeckue cBOMCTBA METAJUIOB: BJIEKTPO- U
TEIJIONPOBOAHOCTD, OTPAXkKAKOIIAask ClIOCOOHOCTD, INIACTUYHOCTh. CIUIaBbl YEPHBIE U LIBETHBHIE.
Mertaiibel Kak BOCCTAHOBUTENHU. DIIEKTPOXUMHUUECKUN AT HANpsHKeHUH. B3anMoielicTBue METaJUIOB C HEMETAJIaM K, OKCUIAMU,
KMCJIOTAMH, COJIAIMHU. AJIFOMHUHOTEPMHSL.
CtpoeHue aTOMOB U MPOCTHIX BEIIECTB IIEIOYHBIX METAUIOB. 3aBUCUMOCTh (DU3WYECKUX U XUMHUUYECKUX CBOMCTB IIETOYHBIX
METAIJIOB OT 3apsiioB siep ux aToMoB. OKCHABI U TUIPOKCU/IBI IIETOUYHBIX METAJJIOB, UX MOJIyYEHUE, CBOMCTBA, IPUMEHEHHUE.
Baxueiimme cony meaoYHbIX METAJIOB, UX 3HAYECHUE B )KUBOM U HEKUBOW MPUPOJIC U B )KU3HU YETIOBEKA.
CtpoeHre aToMOB M MPOCTHIX BEMIECTB IIEIOYHO3EMEIbHBIX METaUIOB. 3aBUCUMOCTh (PU3NYECKUX M XUMHUYECKHX CBOMCTB
IIEJIOYHO3EMEBHBIX METAJIOB OT 3apsiioB sAep MX aroMoB. OKCUAbl U THAPOKCHIBI IIEIOYHO3EMENIbHBIX METAIIOB, HX
ITOJIyYEHHE, CBOMCTBA M NMPHUMEHEHHE. BakHenmme coau MENOYHO-3EMENbHBIX METAJUIOB, MX 3HAYEHHWE B NPUPOJE U KU3HU
yenoBeka. KapboHats! v ruipokapOOHATHI KATbIIHSL.
XéctkocTh BoABI: BpeMeHHast U nocTosiHHas. CrocoObl yCTpaHeHHs] BpeMEeHHOM kE€cTKkocTH. CrocoObl yCTpaHEHUs! MOCTOSTHHOM

JKECTKOCTH. VIOHUTEIL
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CoenuHeHus: alIOMUHUSL B MpUpO/ie. XUMUYECKHE CBOMCTBA anmoMuHUA. OCOOCHHOCTH OKCHJA M TUIPOKCHAA aTIOMHHHS Kak
aMmdoTepHbIX coennHeHU. BakHeime con anoMuHus (XJI0pu/I, Cybdar).
OcobenHocTu cTpoeHusi aroMa sxenes3a. JKene3zo B mpupoje. Baxkueiiume pynabl xkene3a. Okcuapl u rujipokcubl xeneza(ll) u
xeneza(lll). Conu xeneza(ll) u sxeneza(lll). O6HapykeHre HOHOB KATUOHOB JKeJie3a B pacTBOpE. 3HAUCHUE COCTMHEHUN Kee3a.
Koppo3us xumudeckast ¥ 3JIeKTpOXUMHUYECKas. 3aluTa METAIJIOB OT KOPPO3HUH.
Mertannsl B mipupojie: B CBOOOAHOM BHUJAE U B BUJe coeAuHeHu. [loHsTre o Metammypruu. YEépHasi U 1[BETHAsT METaJLTyprHsl.
[MupomeTaimyprusi, THAPOMETAIUTYPTHUs, dJIeKTpoMeTamutyprus. JJoMenHsli nporecc. [lepepadboTka uyryHa B cTajib. DJIEKTPOJIN3
PacIlIaBOB.
JdemoHcTpanumn

e BizauMmojeiicTBre HATPUs, IUTUS U KaJbLHS C BOJIOM.

e [‘opeHue HaTpusl, MAaTHUS U KeJIe3a B KUCIOPO/IE.

e Bcnbllka TEPMUTHOM CMECH.

e B3sanmojeilicTBUE CMECH TOPOUIKOB CEPHI U Kee3a, IMHKA U CEPBI.

e BsauMojelcTBHE aIIOMUHMS ¢ KMCIOTaMH, IISJIOYaMHU U BOJIOM.

e B3anMoJeNCTBUE XKejle3a U MEIIU C XJIOPOM.

e BzaumopneilicTBue MeOu € KOHIIEHTPUPOBAHHOM CEpPHOW KHUCIOTOM M  a30THOM KHUCIOTOW (pa30aBlieHHOM U

KOHILEHTPUPOBAHHOM ).
e Okpacka IJIaMeHU COeIMHEHUSIMHU IIEJIOYHBIX METAILIOB.

L OKpaCI(a IIJ1aMC€HHU COCANHCHUAMUN HléJ'IO‘-IHO3eMeJ'IBHBIX MCTAJIJIOB .
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e [‘amenue U3BeCTU BOJOM.

e [lonydeHne KECTKOM BOJIBI B3aUMOJECHUCTBUEM YIJIIEKHUCIIOTO C U3BECTKOBOU BOJOM.

e VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUIISTYCHUEM U JJOOABKOW COJIBI.

e YcTpaHEHHUE MOCTOSHHOU KECTKOCTH NOOABKOM COJIBI.

e lloHWTHI M IPUHIKT UX ACHUCTBUS (BUACOPPATMEHT).

e Kotekuus npupoHbIX COCAUHEHUHN aTIOMUHMSL.

e BuzacodparmenTsl u ciaitapl «OKCHI ATFOMUHHS U €T0 MOJIU(DUKAIIIN).

e [lonyuenune ampOTEpHOTO THAPOKCHIA ATFOMUHUS U UCCIISIOBAHUE €r0 CBOMCTB.

o Kommeknust « XMMHYECKHE HCTOYHUKH TOKa.

e Pe3ynbraThl IMTENBHOrO JIKCHEPUMEHTA IO HM3YYEHHIO KOPPO3WU CTAIBHBIX HW3JCIUNA B 3aBUCHUMOCTH OT YCJIOBHUM
IIPOLIECCOB.

e Boccranosnenne menu u3 okcuaa meau(Il) Bogopomom.

e BuneodparmeHTsl u cnaiibl «IIpor3BOaCTBO YyryHa U CTAINy.

e BuneopparmeHntsl U crnaiiipl «M3aenus U3 4yryHa u CTaim.

BuneodparmenTs! u ciaitabl «IIpon3BoICTBO ATFOMUHUS.
JlaGopaTopHblie ONbITHI

39. B3aumoneiictue xene3a ¢ pactBopoM cyibdara meau(Il).
40. IlomydyeHue U3BECTKOBOM BOBI U OMBITHI C HEM.

41. Tlonyuenune ruapokcuaos xkenesa(ll) u (111).
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42.KayecTBEHHBIE PEAKIIMH HA KATUOHBI JKEJIe3a.
IIpakTHyeckune padoThI
6. [Tomyuenue >kecTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.
/. Pemienue sKcriepuMEeHTaIbHBIX 33/1a4 1o TeMe «MeTaby.
XuMHS U OKPYKAKOIIAS CpeAa

Crpoenue 3emiu: 11po, MaHTHUA, 3eMHasi KOpa, UX XUMUYECKUI cocTaB. JIutocdepa u e€ xumuueckuil cocraB. Munepaisl. Pyabl.
Ocanounsle nopojsl. [Tone3nbie nckonaeMple. XuMudeckuil coctaB rugpochepbl. XUMHUUECKUNA COCTaB aTMOC(EPHI.
HcTOYHMKM XHMHMUYECKOTO 3arpsi3HEHHs] OKpYKaroledl cpeabl. [o0anpHble SKOJOTMYECKHE NPOOJIEMBbI YeJIOBEYECTBA:
MapHUKOBBIN AP(PEKT, KUCTOTHBIE JI0KIU, 030HOBBIE JbIPbl. MeXIyHapOAHOE COTPYIHUYECTBO B 00JIACTH OXPaHbI OKPYKaOIIEH
Cpeabl OT XMMUYECKOTO 3arpsA3HEHUS. «3eJIEHAsT XUMUSD).
JlemoHCcTpanumn

e Buneodpparmentsl u ciaiibl «CTpoeHne 3eMid U €€ XUMUYECKUN COCTaB.

e KoJUIeKIMsl MUHEPAJIOB U TOPHBIX MTOPOJ.

o Komnekuus «Pynsl MeTamiosy.

e BuneopparmeHntsl U cnaiipl «I'nobanbHbIe IKOJOTHYECKUE TPOOTIEMBI YETOBEUECTBAY.
JlaGopaTopHblie ONbITHI
43. VI3ydyeHue rpaHuTa.

O000meHre 3HAHMH M0 XMMHUH 32 KyPC OCHOBHOM mIKO0JIbI. [ToaroroBka k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHy
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CrpoeHne aToMa B COOTBETCTBHM C IIOJIOXKEHUEM XUMHUYECKOTo anemeHTa B Ilepmonnueckoi cucreme. CTpoeHHE BELIECTBA:
XUMHMUECKasl CBSI3b U KPUCTAUIMYECKHE PEHIETKU. 3aBHCHUMOCTh CBOMCTB OOpPa30BAHHBIX 3JEMEHTAMU IPOCTHIX BEILECTB
(MeTauIOB, HEMETAJUIOB, OJIArOPOJHBIX Ta30B) OT IMOJIOKEHHA JieMeHTOB B llepuoanueckont cucreme. Tumosnorus
HEOPIaHWYECKUX BEILECTB, I€JICHUE UX HA KJlacchl U rpynmnsl. [IpeacraBureny.
[Ipy3Haku M yCIOBUS NPOTEKAHUS XMUMHYECKUX peakiuil. THUIIONOrus XMMHUYECKUX PEaKIHUil MO Pa3IuyHbIM OCHOBAHUSIM.
Peakuu nonHnoro oomeHa. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTEpHblE XMMHUYECKHUE CBOMICTBA COJIEOOpA3YIOIIMX OKCHAOB, THIPOKCHUJIOB

(OCHOBaHHU, KHCIIOT U aM(POTEPHBIX TUAPOKCHUJIOB), COJIEH.
Jannas pabouast mporpamma peanusyercs Ha 0ase eHTpa o0pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBiieHHocTel " Touka pocra”

IMPUIOXEHUWE 1

IIpumepHoe TeMaTHYeCKOe IVIAHUPOBaHMeE 9 Kiacca
(2 4 B Hepeur0, Beero 70, u3 HuX 4 4 — pe3epBHOE BpeMs).

Home
a
pOK Tema ypoxka/nara OcHoBHOe coaep:kaHue XapakTepucTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
yEB (naan./pakr.) YpPOKa oOyuarouuxcsi (Ha ypoBHe Y4eOHBIX JeiiCTBHI)
n/n
IloBTOpEeHMe 0 00001IeHUE CBeleHUI M0 Kypcy 8 kiacca. XuMuveckue peakuu (5 1)

1 Knaccudukanus bunapusie coenunenusi. OKcuabl coneoOpasyromue u | Xapakmepuzoéams OKCUIBI, TUAPOKCUABI (OCHOBaHUS,
HEOPTaHUYECKUX HEeCoJIe00pa3yroIIue. [Muapoxcusr: OCHOBaHMS, | aM(POTEepHBIE TUAPOKCHIBI, KHUCJIOPOJICOICpIKATIIIE
BEILIECTB U UX amdoTepHbie, KUCIOThL. CpelHue, KUCIbIE, OCHOBHBIE | KUCIOTHI) M COJIM MO MJIAHY: COCTaB, CIOCOOBI 00pa3oBaHUs
HOMEHKJIaTypa COJI. Ha3BaHUH, XapaKTEPHbIEC CBOKMCTBA U MTOJTYyYCHHE.

JemoncTpanuu. O3HakoMmJieHHEe C  KoJuleKuusamu | Kraccuguyuposams OKCHIBI, THAPOKCHABI (OCHOBAHUS,



Direktor
Пишущая машинка
Данная рабочая программа реализуется на базе центра образования естественно-научной и технологической направленностей "Точка роста"

Direktor
Пишущая машинка
ПРИЛОЖЕНИЕ 1
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MCTAJIJIOB )51 HEMCTAJJIOB. O3HAKOMJICHHE C
KOJUICKOUAMHU OKCUA0B, KHUCJIOT 1 coJieit

am(oTepHbIe TUPOKCHUIBI, KHCIIOPOJICO/IEPIKALIE
KHCJIOTBI) U COJIM IO Pa3JInYHbIM IIPU3HAKAM.

Ymemv  moarBepkmaTh  XapaKTEPUCTUKY  OTIENbHBIX
IpEJCTaBUTENIE  KJIacCOB  HEOPraHWYECKUX  BELIECTB
YPaBHEHHUSIMHU COOTBETCTBYIOIIMX PEAKIIHM.

Packpvieamo B3aUMOCBS3b MEXTY KJlaccaMu

HCOPTaHNYCCKUX COGI[PIHCHPIﬁ, KaK 'CHCTHUYCCKYIO

2-3 | Kiaccugukanus O0oOmenne CBEJEHUH O XUMHYECKHX peakiusix. | OOvsacHAmb TOHATHS «XUMHYECKas PEaKIHs», «PeaKkiuu
XUMHAYECKUX Knaccugukanuss XUMHYECKHX PEaKIUid MO Pa3iIMyHbIM | COCTUHEHUN», «PEAKIH PA3I0KECHUM», «PEAKIIUH OOMEHAY,
peakuuii 1mo OCHOBaHMSIM: COCTaBy M UHCIY pEarupylomx | | «peakluyd 3aMEUICHUs», «PEeaKkIuu  HeHTpaau3anuny,
Pa3IUYHBIM 00pa3yIomMXCsi  BEUIECTB,  TEIUIOBOMY  IPQEKTY, | «IK30TEPMUIECKHE peaximm, «QHJIOTEPMHUYECKHE
OCHOBaHHSM HANpaBJICHUIO, M3MEHEHHUIO CTENEHEeH OKHCIICHUS | peakUuu»,  «OOpaTHMble  peakuuu»,  «HeoOpaTuMmble

DIIEMEHTOB, OOpAa3yIOUIMX pearupyroline BEMIECTBA, | PEAKIHUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»,
(aze, UCIIOIB30BAHHIO KaTaH3aTOPA. «TOMOTEHHBIC  pEaKIHW», «TETEPOreHHBIC  PEaKIHH»,
JlaGopaTtopubie omnbiThl. 1. BzaumopeiicTBue | «KaTaIUTHYECKHE peaxIum, «HEKaTAIMTUIECKUE
amMMHuaKa u XJIOPOBOJIOPO/IA. 2. Peakuus | peakiumy, «TemioBoil 3pPeKT XUMHYECKOI PeaKkIum.
HeWrpanmu3anuu. 3. HaGmonenne temoBoro sddexra | Knaccuguyuposams XxuMuueckue peakiyu 10 Pa3IddHbIM
peakuuu HelTpanusauuu. 4. B3aumozelicTBue cepHOW | OCHOBaHHMSIM.
kuciotel ¢ okcuwpom  Mmemu(ll). 5. Pasnoxenue | Onpedensimb OKUCIUTENb W BOCCTAHOBHTEIb, MPOIECCHI
HEPOKCHJIa BOJOPO/ia C IOMOIIbIO KaTana3bl KapTodens | OKUCICHHS U BOCCTAHOBJICHUS.
Habniooams 1 onucviéams pPeakii MEXAY BELIECTBAMU C
MIOMOILBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
4-5 | Ilonstue o ckopoctu | IlonsaTHe 0 ckopocTn xumuyeckoi peakuuu. dakropsl, | O0vACHAMb, UTO TAKOE CKOPOCTh XMMUYECKON peaKIim.

XUMHUYECKON
peakuuu. Katanus

BIMAIOIIME HAa CKOPOCTb XUMHUYECKHX PEAKLIHMN:
IIPUPOJA pearupyrolux BEIIECTB, WX KOHIICHTpPALHUs,
TEMIIepaTypa, IUIOMAJb CONPHUKOCHOBEHUS, HAJIU4UE
karanuzaropa. Karamus.

JleMOHCTpPAaMKU. 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakuuu OT IPUPOBI pEarupyrOLUX BELIECTB.
3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEAKIINN OT KOH-
LIEHTPALUU PEarupyroIInX BEUIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOW peaklMy OT IIOMAIN

Apeymenmuposamsb BBIOOP €IUHULl U3MEPEHHS VP.
Yemanasnueams npuUMHHO-CIEACTBEHHBIE CBS3M BIUSHUSA
Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKHUX PEAKIIUM.
Habniooams v onucviéams peakiMd MEX]y BELIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKa XUMUHU
IIpogooums  ONBITHI, TOJATBEPKIAIONINE 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOU PEAKIMH OT PA3TUIHBIX (PaKTOPOB
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CONPUKOCHOBEHUSI PEarupyronnX BEMIECTB («KUTISIINI
CJIOI»). 3aBUCHUMOCTh CKOPOCTH XUMHUECKON peakinu
OT TEeMIEPATYpPbl PEarupyroluX BEIIECTB.
JladopaTopHble OnbITHI. 6. 3aBUCUMOCTH CKOPOCTH
XUMUYECKON Peakluu OT MPUPObl Pearupyronmx
BEIIECTB Ha MpUMepe B3aUMOICHCTBUS PaCTBOPOB
THOCYNb(aTa HATPHsI U XJIopua 6apus, TuocyibdaTa
HATpHUs U COJITHOM KUCIIOTHI. 7. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON PeaKIK OT MPUPObl METAIIJIOB MPH UX
B3aMMOJIEHCTBUU C COJITHOM KUCIIOTOU. 8. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKON PEaKIK OT MPUPOJIbI KUCIOT
IIPU B3aUMOJICHCTBUU X C JKeJlIe30M. 9. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU peakuuu oT Temneparypsl. 10.
3aBUCHUMOCTH CKOPOCTH XUMUYECKOW PEaKIUU OT
KOHIIeHTpaluu. 11. 3aBUCHUMOCTH CKOPOCTH
XUMUYECKON PeaKIiy OT IUIOIIAJAN COMNPUKOCHOBEHUS
pearupyromux BeuiecTs. 12. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKLUU OT KaTalIu3aTopa

Xumnueckue peakuuu B pacreopax (10 u)

QHGKTpOHI/ITI/I“IeCKa}I
JUcconuanus

[Tonsatne 00  SIEKTPOTUTHUECKOW  JAUCCOLMALMH.
ONEeKTPOIUTHI " HEIJIEKTPOJINTHI. Mexanusm
JUCCOLMALMI JIEKTPOJIUTOB C PA3JINYHBIM XapaKTEPOM
cBsa3u. CrTeneHb BIEKTPOIUTHUECKON TUCCOLMAIUU.
CunbHbIe U cl1abble 3JIEKTPOIUTHI.

JleMmoHcTpanuu. VcrbiTanue BEMIECTB U UX PacTBOPOB
Ha JJIEKTPOIIPOBOJIHOCTD

Jla6opaTopuble onbIThl. 13. Jluccommanus cCliaObIx
JIEKTPOJIUTOB Ha IIPUMEPE YKCYCHOM KUCIIOTHI.

Xapakmepuzosamu HOHATHUS <QIEKTPOIIUTHYECKAS
JUCCOLMALIUSAY, «IIEKTPOIUTHD, «HEITEKTPOIUTHDY.
Yemanasnueams TIpUUMHHO-CIIEICTBEHHBIE CBSI3U  MEXKIY
IPUPOJOH IEKTPOJIUTA U CTENEHBIO €T0 JUCCOLUAIIH.
Yemanasnueams TIpUUMHHO-CIIEICTBEHHBIE CBSI3U  MEXKIY
TUIIOM XHMHYECKOM CBSI3M B DJIEKTPOJIUTE U MEXaHU3MOM
€ro JUCCOLMALIUY.




29

7 OcHoBHbIE OcHOBHBIE TIOJIOXKEHUS TEOPUM DJIEKTPOIUTHUYECKOH | Xapakmepuzoéams TOHATHS «CTENEHb AMCCOLUALIMMY,
MOJIOKEHUS Teopuu | auccouuanuu. Kinaccudukaiys MOHOB M UX CBOMCTBA. | «CUJIbHBIE  JJIEKTPOJIMTBHI»,  «clabble  AJIEKTPOJIUTHIY,
aneKkTposutudeckoi | KucnoTbl, OCHOBaHMS M COJIM Kak 3JEKTPOIUTHL. MX | «KaTHOHBI», «aHUOHBD», «KUCIOTBI», KOCHOBAHU», «COJIM).
mucconuanuu (TO/]) | kmaccudukanus u AUCCOLMALINS. Cocmagnsams ypaBHEHUS JIEKTPOJUTUYECKON JUCCOLMALIIHI

JleMoHcTpanuu. 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH | KMCIIOT, OCHOBAaHUM U COJIEH.
YKCYCHOM KHCIIOTBI OT KOHLEHTpauuu. JIBwxenue | Martocmpuposams TPUMEPAMH  OCHOBHBIE  ITOJIOKEHUS
OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE. TEOPUU IEKTPOJIUTUUECKON AUCCOLUAIINH.
Paznuuams ~ KOMIOHEHTHI  J0Ka3aTeNbCTB  (TE3UCOB,
apryMeHTOB U (JOPMBI JOKA3aTEIbCTBA)
8—9 | Xumuueckue OO0mue XUMHYECKHE CBOICTBA KHUCIOT: H3MEHEHHue | Xapaxkmepuzoséams 00IINEe XUMUYECKHUE CBOMCTBA KUCIIOT C

CBOIMCTBa KUCIIOT B OKpAacKH MHAMKATOPOB, B3aUMOJICHCTBUE C METaJJIaMH, | O3ULUI TEOPUHN AIIEKTPOJUTUUECKON JUCCOLUALIIH.

CBETE TEOPUHU OKCHUJAMU M THUAPOKCUAAMH METAUIOB U cojisiMU. | Cocmaensimes MOJIEKYJPHBIE, TOJHBIE U COKpPAILEHHBIE

ANEKTpOIUTHYECKOW | MoJeKynsipHble U MOHHBIE (IIOJIHBIE M COKpAlIEHHbIE) | HOHHBIE YPABHEHMSI peaKLUil C y4acTHEM KUCIIOT.

U CCOLIAIUN YpaBHEHUSA peaKLuid. XUMHUYECKUI CMBICIT | Apeymenmupoeams BO3MOKHOCTb MPOTEKAHUS PEAKIUN C
COKpAIIEHHBIX ypaBHEHUN. VYCIOBHUA MPOTEKaHMs | yYaCTHEM KHUCJIOT Ha OCHOBE IpaBwia beprosne um  psina
peakuuii MexJy DJJIEKTPOJUTAMH J10 KOHUA. Psj | akTUBHOCTH METAJLJIOB.

AKTUBHOCTH METAJUIOB. 1Ipo60ooumys onbITHL, TOATBEPKIAIOIINE XUMUUYECKHE
JlaGopaTopuble omnbIThl. 14. V3MeHeHHE OKpackM | CBOIMCTBA KUCIOT, C COOIIOCHUEM NMPaBUI TEXHUKHU
WHIUKATOPOB B  KHUCIOTHOM cpenme. 15.Peakmus | 6e3omacHOCTH.
HEUTpanu3aluu  pacTBOpa  MIENOYM  pa3IUYHBIME | Habnrodame M onucvligams PeaKIMK ¢ y4aCTHEM KHUCIOT C
kucinotramu. 16. [onyuenue ruapoxcuaa menu(ll) u ero | momomibio pycckoro (poJHOr0) S3bIKa U SI3bIKA XUMUU
B3aUMOJICHCTBUE C PA3IMUHBIMU KUCIOTaMHU.
17. BsauMopaeiicTBHE CHILHBIX KHCIOT C OKCHUIOM
memu(ll).  18-20.  BsaumomeiicTBue  KHUCIOT €
Metautamu. 21. KayecTBeHHass peakiusi Ha KapOoHaT-
noH. 22. IlomyueHue cTyiHsI KPEMHUEBON KUCIIOTHI.
23. KauecTBeHHas peaklysl Ha XJOpUA- WIH Cylbdat-
MOHBI

10 XUMUYECKUE OO6mue XUMHYECKHE CBOIICTBa menoueit: | Cocmagnsims MOJEKYISpHBIC, TIOJHBIE M COKpaIleHHBIE

CBOMCTBAa OCHOBAHMH | B3aMMOJEMCTBHE C KMCIOTAMHU, OKCUIAMHA HEMETAIIJIOB, | HOHHBIE YPABHEHUSI pEaKLUi C y4aCTHEM OCHOBAHUM.

B CBETE TEOPUHU COJISIMU. Ob6mmue XUMHYECKHE CBOICTBa | Apeymenmuposams BO3MOXKHOCTh MPOTEKAHUSI pEaKlUUil ¢

ANEKTPOJINTUYECKON | HEPACTBOPHMBIX ~ OCHOBAHMM:  B3aUMOJIEHCTBUE  C | y4aCTHMEM OCHOBAHMI Ha OCHOBE mpaBuia beproie.
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JMCCOLIMAIUI KHCJIOTaMU, pa3JioKeHHUE IIPU HarpPEBaHUU. IIpo6ooums  ONBITHI, TMOATBEPKAAIOIINE  XUMHUYECKHE
JladopaTopuble onbIThl. 24. l3MeHEHHWE OKpAcKH | CBOMCTBa OCHOBAaHWM, C COOJIFOJCHHEM IIPaBUJ TEXHHKH
WH/IMKAaTOPOB B IIEJIOYHON cpexe. 25. B3aumoseiicTBue | 6€301MacHOCTH
niesiouel ¢ yriaekuciasiM razom. 26. KauectBennasi | Habnrooams U onucvléams peakllMM C YyYaCTUEM KHCIOT C
peakuuss Ha KatuoH amMoHus. 27. llomyueHue | HOMOULIbIO PYCCKOTO (POJIHOTrO) A3bIKA U A3bIKA XUMHU
ruapokcuaa meau(Il) u ero pasnoxxenue
11 | Xumuueckue OO0me XUMHYECKUE CBOMCTBA CPETHUX COJICH: Xapaxmepuzoeams OOIIME XMMHYECKHE CBOMCTBA COJICH C
CBOICTBa coJieli B B3aMMOJICHCTBHE C KHUCIIOTaMU, II€JI0YaMH, COJIIMH U MO3UIUI TEOPUU ANEKTPOIUTUUECKON JUCCOIUAIIIH.
CBETE TEOPUHU MeTaulamMu. B3anMoaencTere KUCisIx CoIen co Cocmasnams MONEKYJISpHBIE, IOJHBIE U COKpAIIEHHbIE
ANEKTPOJIUTUYECKON | HIeTouaMHu. VMOHHbBIC YPaBHEHHsI pEaKLUi C y4acTHeM COJIeH.
JUCCOLALUN JlaGopatopuble onbIThl. 28.  BsaumopneiicTBue | Apeymenmuposams BO3MOKHOCTb HMPOTEKAHHS pPEAKLIUH C
KapOoHaToB ¢ kucinotamu. 29. Ilonydyenue rufpokcuaa | yyacTHeM COJiel Ha OCHOBE mpaBuia beprome.
xenesa(lll). 30. BzaumoneiictBue xkene3a ¢ pacTBOpoM | [Ipoeooums  ONBITHI,  MOATBEPXKAAIOIIME  XUMHUYECKUE
cynbsara meau(Il) CBOMCTBAa COJICH, C COOJIOJIGHHEM TPaBWJI TEXHHKH
0€30MacHOCTH.
Habniooams n onucvieams peakiii C y4acTHEM COJIEH C
MTOMOIIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 [Tonstue o ['unponu3, kak oOOMEHHOE B3aMMOJCHCTBUE cojeil ¢ | Ycemanasnuseams 3aBUCUMOCTh MEXIY COCTaBOM COJIM U
TUIPOJIA3E COJIeH BOZIOM. ['UApONN3 CONIM CUITLHOTO OCHOBAHUS U ClIab0OM | XapaKTepoM THAPOJIN3a
KUCIOTHL. ['Maponau3 comu cnaboro OCHOBaHMSA W | AHanusupoéams Cpelly pacTBOpa COJM C  MOMOILBIO
cuibHOM Kucnothl. [kama pH. HHINKATOPOB
Jdemoncrpanun. OnpeneneHue xapakrepa cpeisl B | [Ipocno3uposeams TN THIPOJIU3a COJIM HAa OCHOBE aHAIM3a
pacTBopax CoJIeH. ero GopMyJsl
13 [IpakTnueckas CBoiicTBa KHCIIOT, OCHOBAaHUM, OKCHJOB M coieil B | Ymems oOpamarbcsi ¢ 1abOpaTOPHBIM 00OpYAOBAaHHEM U
pabora 1. Pemienue | cBere TEOpUHM DSIEKTPOJIUTHUECKON JHUCCOLMALIMM U | HarpeBaTelbHBIMU ~ NpUOOpaMM B COOTBETCTBUH  C
9KCIIEPUMEHTAIBHBIX | OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH. IpaBUIaMU TEXHUKHU 0€30MacCHOCTH.
3ajad = MO0 TeMe Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOIANINX C
«DJIEKTpOIUTHYECKA HUMU SIBJICHUMA.

S JUCCOLTHM ATy

Habniooams w  onucvléams peakuuu € y4yacTHEM
AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WU
POIIHOTO) SI3bIKA U SI3bIKA XMMHH.

Dopmynuposamp BBIBOJBI O pe3yibTaTaM IPOBEIECHHOTO
HKCTIEPUMEHTA
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14 O060011eHNe U CHCTeMaTU3allns 3HAHUN TI0 TeMe « X MMUYECKUE PEAKIIMK B PACTBOPAX AJICKTPOIUTOBY
15 KonTposbHas padota 1 o Teme «XUMHUYECKUE PEAKIIMKA B PACTBOPAX AJICKTPOJIUTOBY
Hemertasuibl M MX coequHeHus (25 4)
16 Oo6mas CrtpoeHrie aTOMOB HEMETAJUIOB M UX IOJIOKEHHE B Ob6vsacuams, 4TO TAKOE HEMETAIUIBI.
XapaKTePUCTHKA [Tepuoaudeckoii cucreme. Psi Cpasnusamov aNIOTPOIHBIC BUAOU3MEHEHHS KHCIOPOIa.
HEMETAJIOB ANIeKTpoOTpHIaTeTbHOCTH. Kprctamumueckue pemeTku | Packpviéams TPUYUHBI AITIOTPOITHH.
HEMETAJJIOB — IMPOCTBIX BEIIECTB. AJUIOTPOIHS U €€ Xapaxmepuzoeams XUMHUYECKHE SJICMCHTBI-HEMETAIUIBI U
npuurHbl. OU3NYecKue cBOKMCTBA HeMeTa/uioB. O0mue | MPOCThIE BEIIeCTBA-HEMETAIUIBI: CTPOCHHE, (DU3MUECKUE U
XHMHYECKHE CBOMCTBA HEMETAJIIIOB: OKMCIIMTENbHEIE U | XUMHYECKHAE CBOMCTBA HEMETAJIOB.
BOCCTaHOBUTEJIbHBIE. Obvsicusams 3aBHCUMOCTD OKHCIIUTENIHHO-
Hemoncrpamun. Kojurteknuss HeMeTalioB. Moenu | BOCCTAHOBUTEIBHBIX ~ CBOMCTB (MM MpedcKasvleanv
KPUCTALTMYECKUX PEMIETOK HEMETAJJIOB: aTOMHBIC M | CBOMCTBA) 3JIEMEHTOB-HEMETAUIOB OT HMX TIOJIOKEHUS B
MoJIeKyJsipHbie. O30HATOP W TPUHIMIBI ero paboTel. | [lepuomuveckoit cucreme xumudeckux snementoB JI. U.
['opeHne HeMETa)UIOB — TMPOCTHIX BEIIECTB: Cepbl, | MeHmeneena.
dochopa, 1peBecHOro yIIs. Ycemanaenueamb TNPUYMHHO-CIICICTBCHHBIC CBSI3U MEXKILY
CTPOCHHEM  aToMa, XHMHYECKOH  CBS3bIO,  THIIOM
KPUCTAIMYECKON PEIICTKH HEMETAIOB M UX COCAMHCHHM,
uX (PU3HYECKUMHU CBOWCTBAMH.
Jlokaszvbieamb OTHOCUTENHLHOCTH IMOHATHH «METAl» H
«HEMETAaJL»

17 O6imas ['ajoreHbl, CTpOEHHE WX aTOMOB W  MOJIEKYI. | Xapakmepuzoéamv CTPOCHUE, (PU3UUECKUE U XHUMHUYCCKHE
XapaKTePUCTHKA Ousnyeckue W XUMHUYECKHE CBOWCTBA TaJOTEHOB. | CBOWCTBA, TOJyYeHUE W TNPUMEHEHHE TaJOTCHOB B IUIAHE
snementoB VIIA 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB TallOTEHOB B | OOIIEro, OCOOEHHOTO U €AMHUYHOTO.

TPYIIBl — 3aBUCHUMOCTH OT HWX ToJiokeHuss B [lepuoamueckoit | Ycemanasiueams TPUYIUHHO-CICACTBEHHBIC CBS3U MEXITY
rajoreHoOB cucteme. HaxoxaeHHe TajnoreHOB B MPUPOJE U UX | CTPOGHHEM  aToMa, XHUMHUYECKOW  CBS3bIO,  THIIOM
noJTydeHue. 3HAaYeHUEe U TIPUMEHEHHUE TaJIOTCHOB. KPUCTATNIECKON PEMIETKU TaJIOreHOB, UX (DU3MYCSCKUMH U
Jemoncrpamuu. OOpasipl TalOreHOB — MPOCTHIX | XAMHYECKHUMH CBOMCTBAMHU
BelrecTB. B3ammojeiicTBHE TaloTeHOB C METaJIaMH.
BeITecHeHue x10pa OpOMOM WITH MOJIa U3 PACTBOPOB UX
coleit

18 CoenuHeHUs ["anoreHoBOOPOIBI M COOTBETCTBYIOIINE MM KHUCIOTHL: | Xapakmepuzoéams cOCTaB, (U3NYECKUE U XUMUYECKUE

rajoreHoOB IIJIABUKOBAs, CoJIsTHAS, OpOMOBOZIOpPO/THAS, | CBOMCTBA, IONYYCHHE ¥ NPHUMEHEHHWE  COCJIMHCHUU
MOJIOBOJIOPOHASL. lanoreHuapL. KauecTBeHHBIC | TAJIOTEHOB C UCIOIB30BAHUEM PYCCKOTO (POJTHOTO) SI3bIKA U
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peaxkuuu Ha raJIOr€HUI-MOHBI. [Ipumenenue
COETMHEHUH rajoreHOB U UX OMOJOrHYecKast poJib.
JemoncTpanus. Kouiekuus NpUpPOIHBIX COCIUHEHUMN
XJopa.

Jla6opaTopHusle onbIThl. 31. Pacnio3naBanue
rajoreHu-uMOHOB

SI3bIKA XUMUH.
Hasvieams coequHEeHUS TaJOreHOB  IIO
cocmagnsims GOPMYIIBI IO MX HA3BAHUIO
Yemanaenueams TpUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY
XUMHUYECKON CBA3BIO, TUIIOM KPUCTAUIMYECKOW pELIETKU
COCIMHCHUH TaJIOT€HOB, UX (PU3NYECKUMH M XUMHYECCKUMU
CBOMCTBaMH.

IIposodumys, Habmooams W ONUCLIBAMb XUMUYCCKUI
SKCIEPUMEHT 10 PACIO3HABAHUIO TaJOTCHHUJI-MOHOB C
COOJTII0ICHHEM MPABIII TEXHUKH 0€30MaCHOCTH.

Buinonnams  pacdeThl MO XUMHYECKUM QopMmyiamM H
YpaBHEHUSAM  pEaKIHil, TMPOTEKAIINX C  y4acTUEeM
COE€IMHEHUH rajlor€HOB

dbopmyne wu

19 [IpakTruyeckas CousiHast KUCIIOTa — CUJIBHBIA 351eKTposuT. Tunuunsle | Ymems oOpamarbesi ¢ 1abOpaTOPHBIM O0OPYAOBAaHUEM U
pabora 2. peaKuu KHUCJIOT: B3aMMOACWCTBHE C MeETajulaMH, | HArpeBaTeIbHBIMU  NpUOOpaMH B COOTBETCTBHUH  C
«VM3ydyeHue cBOICTB | OCHOBHBIMM U aM(pOTEPHBIMU OKCHJIAMH, OCHOBaHMUSAMU | IIPABUIAMU TEXHUKHU 0€30MaCHOCTH.

COJITHOM KHCJIOTBDY | U aM(pOTEpHBIMH TUJIPOKCHIAMH, consamu. | Habnrooames CBONCTBA JJIEKTPOIUTOB M MPOUCXOMISIINX C
KavecTBeHHas peakuys Ha XJIOPUA-UOH. HUMH SIBJICHUH.
Habniooams w  onucvléams peakuuu €  y4acCTHEM
AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WM
POJIHOTO) SI3BIKA U SI3bIKA XMMUH.
Dopmynuposampb BBIBOJBI MO pe3yJbTaTaM IMPOBEAECHHOTO
HKCTIEPUMEHTA

20 Oomas OOu1as xapakrepucTika 31eMeHToB VI A — rpymnisl. Hasams  0O0OLIYI0 XapaKTEpUCTHKY aTroMaM, HpPOCTHIM

XapaKTepUCTHKA Cepa B ipupoze u e€ momydeHne. AJUIOTPOITHEIE BEIIECTBAM M COCTMHEHHUSM XaJIbKOT€HOB B 3aBUCHMOCTH OT

aieMeHToB VI A -
xanbpKoreHoB. Cepa

Mo u(UKAIK cephl U UX CBOMCTBA. XUMUYECKUE
CBOMCTBA CEpHI U €€ IPUMEHEHHE.

JemoncTpaumnu. BzauMoaencTeue cepel ¢ METaIIAMMU.
I'openue cepsl B KUCIOPOIE

uX nonokenus B [leproanueckon cucreme.
Xapakmepuzosams CTpOEHUE, aJUIOTponHs, GU3HUECKUE U
XMMHUYECKHE CBOMCTBA, IOJyYEHUE U IPUMEHEHHUE CEPBI.
Yemanaenueams TPUUMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
CTPOEHHMEM  aTOMa, XMMHYECKOH  CBA3BIO,  THUIIOM
KPUCTATIMYECKON pPEIETKU cepbl, €€ (U3MUEeCKUMU U
XUMHUYECKUMHU CBOMCTBAMH.

Buinonnames  pacuéTel 10  XMMHUYECKUM Qopmynam H




33

YPaBHEHUSIM PEAKIUH, MPOTEKAOIIUX C YIaCTUEM CEPHI.
Ilposooums, mHabr0OO0amMs W ONUCHIGAMb XUMHYCCKHUI
IKCIIEPUMEHT TI0 TOPEHUIO CepPhl Ha BO3yXE U B KHCIOPOJIS
C COOJIFO/ICHUEM TTPABHIT TEXHUKH 0€30I1aCHOCTH

21

CepoBopaopon u
CyabGuIbl

CepoBOJOpPO/I: CTPOCHHE MOJICKYJbI, (DU3UYECKUE U
XUMHYECKHeE, MoJlydyeHre U 3HaueHue. CepoBoopoaHas
kucinota. Cynehuapl u ux 3HadeHue. JIIoMuHODOpHL.
JemouncTpamus. Komutekius cyabQuaHbIx pya.
KavecTBenHnas peakuus Ha cylib(OuI-HOH

Xapaxmepuzoeams cOCTaB, (U3WYECKHEC H XHUMHUYECKUE
CBOIICTBa, MOJIy4eHHWE M MPUMEHEHUE COSAMHEHUU CEephl B
CTEMEHU OKHUCJICHHS —2 C MCIOJIb30BAHUEM PYCCKOTO
(poaHOTO) SI3bIKA U SA3bIKA XUMHH.

Ha3zvieams coenuHeHUs! Cepbl B CTEIIEHU OKUCICHUS — 2 TI0
bopmyne u cocmagnams GOpMyIIBI IO UX HA3BAHUIO.
Cocmagnams  MOJNEKYJSIPHBIE W WOHHBIE  YpaBHEHHs
peakiui, XapakTepu3ylollhe XUMHUYECKHEe  CBOMCTBA
COCJIMHEHUH CEephl B CTEIICHU OKHUCIICHUS — 2.

Onucwvieams MIPOLIECCHI OKUCJICHUSA-BOCCTAHOBIICHUS,
onpeodesimb OKUCIUTETh U BOCCTAHOBUTENb U COCMABIIANMDb
ANIEKTPOHHBIA OallaHC B peaklHsIX C Yy4acTHUEeM Cephl B
CTCTICHH OKHUCJICHHSI — 2.

Yemanasnueams TPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
XUMHYECKON CBS3bI0, THUIIOM KPHUCTAUIMYECKOW pElmETKH
COEIMHEHUN cepbl, UX (U3MUECKUMH U XUMHYECKUMU
CBOMCTBaMH

22

Kucnoponusie
COEJTMHEHUS CEepBI

Oxcun cepoi(IV), cepHucras kucnora, CyJIb(UTHL
KavecTBenHast peakiust Ha CyJIb(QUT-HOH.

Oxcup cepoi(VI), cepHast kucnora, cyabhaTsl.
Kpucramnoruaparsl. KauecTBeHHas peakuus Ha
Cynb(aT-uoH.

JemoncTpanuun. O6eciiBeYnBaHNE OKPAIIEHHBIX
TKaHEH U IIBETOB CEPHUCTHIM I'a30M.

B3anmoneiicTBre KOHIEHTPUPOBAHHOM CEPHOM
KUCJIOTHI ¢ Mebto. OOyrianBaHue OpraHuuecKuX

3anucvieams GOPMYNIBI OKCHUAOB CEpbI, HA3bl8AMb WX,
onuceléams CBONCTBA HAa OCHOBE 3HAHMM O KHUCJIOTHBIX
OKCHJAX.

Xapakmepuzoeamv COCTaB, (PU3MUECKHE U XHMUYECKHE
CBOIICTBA  CEpPHOM  KHUCIOTBI Kak  DJJEKTpoJuTa C
HCIIOJIb30BAaHUEM PYCCKOTO (pOAHOro) s3bIKa U S3bIKa
XUMHH.

Cocmaensams ~ MOJIEKYJIApHBIE W  HOHHBIE YpaBHEHUS
peaxkiuii, XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA CEPHOM
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BEILECTB KOHLICHTPUPOBAHHOM CEPHON KUCIIOTOM.
JlaGopaTopHbIe ONbITHI.
32. KayecTBeHHBIE peakiiuy Ha CyNb(aT-MOHBI.

KHCIIOTBI.

Pacnosnasams cynbdar-uoHbl.

Xapaxmepuzoéams CBOMCTBA KOHLIEHTPUPOBAHHOW CEpHOMU
KHCIIOTBI KaK OKHUCJIHTENS C MCIOJb30BAaHHUEM PYCCKOTO
(poiHOTO) sI3bIKA U A3BIKA XUMUH.

Cocmasnamo ypaBHCHHUSI OKHCIUTENBHO-
BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ METOAOM SHCKTpOHHOI‘O
Oananca.

Bomnmonnsmes  pacyé€Tbl M0  XMMHYECKMM (GOpMyJIaM |

YPaBHEHUSAM pEaKLUi, IPOTEKAIOLUX C Y4acTUEM CEpHOM
KHCJIOTBHI.
Habniooams 1 onucviéams XUMUYECKUN SKCIIEPUMEHT

23 [IpakTuueckas CepHast kucioTa — CHIBHBIA AekTponuT. CBoiicTBa | Ymems oOpamarbes ¢ 1a0OpPaTOpPHBIM O0OpPYIOBAaHUEM U
pabora 3. pa30aBICHHON CEpHOW KHCIOTHI, KaK TUIMYHOW | HATPEBATCIbHBIMH  NPUOOpPaMU B COOTBETCTBHH  C
«M3ydyeHue CBOMCTB | KUCIOTHI: B3aUMOJICHCTBHE C METAJUIaMHU, OCHOBHBIMHU U | TIPaBUJIAMU TEXHUKHU 0€30MacCHOCTH.

CEpHOMU KUCIIOTHD» amM(pOTEpHBIMU OKCHJIaMH, OCHOBAaHUSMHU u | Habniooams CBOWCTBA 3JIEKTPOJIMTOB U MPOUCXOJAIIAX C
aM(pOTEpHBIMUA TUAPOKCHIAMH, COISIMUA. KauecTBeHHasi | HUMH SIBIICHUU.
peaxius Ha cynb(aT-uoH. Habniooams w  onucvléams peakuuu € y4acTHEM
AIIEKTPOJIUTOB C MOMOIMIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SA3BIKA U S3bIKA XUMHH.
Dopmynuposamb BBIBOIBI TI0 pe3yabTaTaM IMPOBEICHHOTO
HKCIEPUMEHTA
24 | OOmas OO6mas xapakTepucTuka 3y1eMeHToB VA rpynmsl. A30T, | /Jaéams  OOIIyI0 XapaKTEpUCTHKY aromMaM, IPOCTHIM
XapaKTepUCTHKA CTpOGHHE aToMa U MOJeKyidbl. @Du3MUecKue U | BEIIeCTBAM M COEIMHEHHUSM MHUKTOTCHOB B 3aBUCHMOCTHU
XUMHYECKHX XMMHYECKHE CBOWCTBA M TNPHUMEHEHHE a3oTa. A30T B | OT ux mosokeHus B [lepuonndeckoii cucreme.

2JIEMEHTOB VA
rpynnsl. A30T

HpPUPOJIE U ero OMoJIoruyecKas poib.
Jemoncrpanus. J{uarpamma «CocTaB BO3oyXa».
Buneodparmentst u cnaiias! «IItuusu 6azapb»

Xapaxmepuzoeams cTpoeHue, (puU3nuecknue M XUMHUYECKHE
CBOICTBa, TNOJyueHHWE M  NPUMEHEHHE  a30Ta ¢
UCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) s3bIKa U SI3bIKa
XHUMUH.

Hasvieamy coenuHeHus a3ota 1o GopMyie U cocmasisimo
(hOpMYJIBI TT0 UX HA3BAHHMIO.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXAY
CTPOCHHEM aTOMa W MOJICKYJIbI, BUJIOM XUMHUYECKOU CBSI3H,
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TAIIOM  KPUCTAUIMYECKOM  pemETKM a30Ta MU €ro
(GU3NYECKUMU M XMMUYECKHMH CBOMCTBAMH.

Buvinonanams  pacy€rbl MO XUMHUYECKMM (GOpMyNIaM |
YPaBHEHHUSAM PEaKUUH, IPOTEKAIOIINX C yYaCTUEM a30Ta

25

Ammunak. Conu
aAMMOHUA

AMMMaK, CTpo€HUE MOJIEKYJIbI U (PU3UUECKUE CBOMCTBA.
AMMuayHasi BOJAQ, HAlIATBIPHBIA CHMPT, THApAT
aMMMaKa. JIOHOpHO-aKIENTOPHBIH MEXaHU3M
o0Opa3oBaHHMsl KaTHOHAa aMMOHHUA. BoccTaHOBUTENIbHbBIE
CBOWCTBA aMMHaKa.

Conu amMoHMS U uX HpuMeHeHue. KadecTBeHHas
peakuus Ha KaTHOH aMMOHHUS.

Jemonctpauuu. [Tonydenne, cooupanue u
pacrio3HaBaHHe aMMHUaka. Pa3noxenue Ouxpomara
AMMOHHMSI.

JlabopaTopHbIe ONBITHI.

33. KauecTBeHHas peakiiysi Ha KATHOH aMMOHUS

Xapaxmepuszoeamb COCTaB, CTPOCHHUE  MOJIEKYJIBI,
¢u3nMYecKne W XHUMHYECKHE CBOWMCTBA, IMOJIy4YEeHUE U
IPUMEHEHUE aMMHaKa C HCIOJIb30BaHUEM PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA XUMHH.

Ha3zvieams conmu ammonusi 1o ¢GopMylaM U coCmasisamy
(hOopMyJIBI 110 UX HA3BAHUSIM.

3anucvigamv ~ MOIJIEKYJISpPHbIE W  HOHHBIE YpaBHEHUS
peaKkuuii, XapakTepHU3yIOIIHEe XHUMHUYECKHE  CBOMCTBa
aMMHaKa U COJIE aMMOHMUS.

Cocmasnsams YpaBHEHUS OKHCIIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEAKIUi C ydacTHeM aMMHaKa ¢
MTOMOIIIBIO AJIEKTPOHHOTO OasiaHca.

Yemanaenueams TNPUYMHHO-CIICICTBEHHBIC CBSI3U  MEXKIY
BUJIaMH XUMHYECKHUX CBSI3€H, THIIAMH KPUCTALTHYESCKUX
pEemETOK aMMHaKa M COJieii aMMOHHUS ¥ UX (QU3NUCCKUMHU H
XHUMHYECKUMH CBOHCTBAMH.

IIposooumys, Habmooams W oOnUCLIBAMb XUMUYECKUI
OKCIIEPUMEHT TI0 pACMO3HABAHUIO HMOHOB AaMMOHHUS C
COOJTIOIGHUEM TIPaBHJI TEXHUKU O€30MaCHOCTH.

Buinonname  pacuérel 10 XHMMHUYECKUM QopMmyiaM H
YpaBHEHHSIM PEAKIIUH, MPOTEKAIOIINX C y4aCTHEM aMMHUaKa
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26 [IpakTnueckas [Nonyuenue, cobupaHue 1 paclo3HaBaHUE AMMHAKA. lonyuams,  cobupamv W  pacno3naéamv  aAMMHAK
paborta 4. N3yueHune pacTBOPUMOCTH aMMHUaKa B BOJE U Obpawamvca ¢ 1a0OpaTOpHBIM ~ 00OpYHOBaHHEM U
«[lonyuenue XapaKTEPUCTHKA OCHOBHBIX CBOIMCTB I'MJIpaTa aMMHUaKa. | HarpeBaTeIbHBIMH  NPUOOpPaMH B COOTBETCTBHH  C
aMMHaka u u3ydenue | KauectBeHHas peakiys Ha KAaTHOH aMMOHUS IIPaBUJIAMU TEXHUKHU 0€30IMaCHOCTH.
€ro CBOMCTB» Habniwooams n onucviéams XUMUYECKUH SKCIEPUMEHT C

MOMOILBIO PYCCKOI'O (POJIHOTO) SI3bIKA U SI3bIKA XMMHUU.
Dopmynuposams BBIBOABI II0 PE3yIbTaTaM IIPOBEJCHHOIO
AKCIIEPUMEHTA.

Compyonuuams B Tpolecce y4eOHOro B3aUMOACHUCTBUS
pu padboTe B rpynmnax

27-28 | Kucnopoaconepxkai | Okcuabl a30Ta: HeC0JIe00pa3yroIiyue U KUCIOTHBIE. Xapakmepuszoeams cOCTaB, (PU3MUECKHE U XHMHUYECKHE
1€ COCUHEHUS A30THCTas KUCIIOTa U HUTPUTHI. CBOICTBa, MOJyYe€HUE U NPUMEHEHUE OKCUIOB a30Ta C
a3ora A30THas KUCIOTa, e€ MojlyyeHre U cBoicTBa. HUTpaThl. | HCHOIB30BaHUEM PYCCKOrO (pOJHOIrO) sI3blKa U SI3bIKa

JemoncTpanuu. Bzaumoneiicreue
KOHLICHTPUPOBAHHOM a30THOU KUCJIOTHI C MEJIBIO.
I'openue u€pHoro nopoxa. Pa3noxxeHue HuTpara Kaiaus
Y TOPEHUE APEBECHOTO YroJIbKa B HEM.

Jlaboparopubie onbIThbl. 34. XHWMHUUYECKHE CBOWMCTBA
A30THOM KHUCIIOTBI, KaK 3JIEKTPOIUTA

XUMHH.
Cocmaénams  MOJEKYJSIPHBIE U WOHHBIE
peakuui, XapakTepU3YyIOIUEe  XUMHUYECKHE
OKCHJIOB a30Ta.

Yemanasnueams TpUUYMHHO-CIIECTBEHHBIE CBSI3U  MEXKIY
BUJOM XHMMHYECKOM CBSI3H, THIIOM KPUCTAILIMYECKON
pEmIETKM  OKCHAOB a30Ta M UX (U3NYECKUMU H
XUMHUYECKUMHU CBOMCTBAMH.

Xapaxmepuszoéams cocTaB, (U3NUECKUE M XMMHUYECKHE
CBOICTBA a30THOM KMCIIOTBI KaK 3JIEKTPOJIUTA, IPUMEHEHUE
C HCIOJb30BaHUEM pPYCCKOTO (POAHOr0) si3blka U SI3bIKA
XUMUH.

3anucvieamv ~ MOJNEKYJISpHbIE W HOHHBIE
peakuui, XapakTepU3ylollue  XUMHUYECKHE
a30THOM KHCJIOTHI KaK 3JIEKTPOJIUTA.
Ilposooums, mabr0O0ams W oOnNUCHIGAMb XUMHUYECKHUI
DKCIIEPUMEHT,  XapaKTEepU3YIOLIUKA  CBOMCTBA  a30THOM
KHCIIOTBI KaK OJJIEKTPOJITA, C COOJIOJEHUEM IIPaBHII
TE€XHUKH 0€30MaCHOCTH.

ypaBHEHUS
CBOMCTBA

YpaBHEHUS
CBOUCTBA
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Xapaxmepuzoeams a30THYIO KHUCIIOTY KaK OKUCITUTEb.
Cocmasnamo ypaBHEHUS OKHCJIUTENHHO-
BOCCTaHOBUTEIbHBIX peaxiui, XapaKTePU3YIOIIHX
XAMHUYECKHE CBOMCTBA a30THOM KHMCJIOTHI KaK OKHCIIUTENS, C
MOMOIIIBIO AJIEKTPOHHOTO OasiaHca.

Ilposooums, HabrOO0amMb W ONUCHIGAMb XUMHYCCKHUI
DKCIIEPUMEHT,  XapaKTEepU3YIOLIUKA CBOMCTBA  a30THOM
KHCIIOTHI KaK OKUCIIHTES, C COOIOIEHUEM TIPABHIT TEXHUKH
0e30macHOCTH

29 docdop u ero ®docdop, crpoerne atoma u amwtoTpornus. Dochunbl. | Xapakmepuzosamv CTpOCHUE, AIIOTPONUIO, GU3HUECKUE U
COCMHEHUS @®ocoun. Oxcun dochopa(V) u  oprodhocdopHas | XUMUIECKHE CBOMCTBA, TIOJIy4YeHUE U IpuMeHeHue docdopa
kucnora.  @Doctarel.  DocdopHble  yIOOpEHUS. | C HCIONB30BAHHEM PYCCKOTO (POIHOT0) s3blKa W S3bIKA
WHCeKTUITU B XUMHH.
JemouncTpanuu. OOpasipl IPUPOIHBIX COSTUHEHHH CaMmocTtosTenbHO onucvieams cBOCTBa okcun docdopa(V)
docdopa. ['openne pochopa Ha BO3AyXE U B KaK KHCJIOTHOTO OKCHJa W CBOHCTBa opTrodochopHOi
kucnopoze. [lonyyenue Genoro docdopa v UCMIBITAHUE | KACTOTHI.
€ro CBONCTB Hnnrocmpuposamo 9TH CBOMCTBA YPaBHEHUSMHU
JlaGopaTtopHble onbIThl. 35.KauecTBeHHBIE peakMn COOTBETCTBYIOIIMX PEAKIIHI.
Ha (ochar-uoH Ilposooums, mabroO0ams U onucvieams XAMHUYECKHUI
OKCIIEPUMEHT C  COOJIIOIGHHEM  TpaBWJI  TEXHUKHU
0€301MacHOCTH.
Pacnosznasamv pocdat-uoHsl
30 Obmas O6mas xapaktepucTuka 3aemMeHToB IV A- rpynmst: Jlasamb  0O0OILIyI0 XapaKTEPUCTUKY aTOMaM, IPOCTHIM
XapaKTepUCTHKA O0COOCHHOCTH CTPOCHHUS aTOMOB, IPOCTHIX BEIIECTB U BEIIECTBAM W COEIUHEHHSIM 3JeMeHTOB IV A- rpynmsl B

anemeHToB |V A-
IpYIIBL. YTIEpOL

COEIMHEHUH B 3aBUCUMOCTH OT IOJIOKEHHUS FJIEMEHTOB
B [lepuoanueckoit cucreme. Yriepol. AJIJIOTPOIIHBIE
Moupukanuu: anmas, rpaput. AMOpQHBIN yriiepoa u
€ro copra: ca)ka, akTUBUPOBAHHBIHN yroib. AncopOrus.
XuMuyeckue cBoicTBa yriepoaa. Kokcoxumuueckoe
IPOM3BOJICTBO U €ro mpoaykius. KapOumsl.
Jemoncrpanuu. Komnekuus «OO0pa3ubl HpUPOTHBIX
coenquHenuit yranepoga». Iloptper H. JI. 3emumHckoro.
[TornonieHre akTUBUPOBAHHBIM YITIEM PACTBOPEHHBIX

3aBUCHUMOCTH OT UX MoJiokeHus B [leproanueckoil cucreme.
Xapaxmepuzoeams CTpOEHUE, AIIOTPONHIO, GUBNYECKUE U
XAMHYECKHE  CBOWMCTBA, IIOJIYyYEHHE M  [PUMEHEHHE
amMophHOTO yriepoja M €ro COpTOB C HCIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.

CpasHusamsb CTpOEHHUE U CBOMCTBA aiMasa U rpadura.
Onucwisams OKUCIMTEIIFHO-BOCCTAHOBHUTEIIBHEIE CBOMCTBA
yriiepoza.
IIposooumy, XUMUYECKUN

HabnoOoams W ONUCHIBAMb
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BEILECTB UJIU T'a30B. Y CTPOMCTBO IPOTUBOra3a

OKCIIEPUMEHT C  COOJIIOJICHUEM TEXHUKU

0€30I1aCHOCTH

IIpaBUI

31

Kucnopoaconepaxaii
1€ COCIMHEHUS
yrieposa

Oxkcup yriepona(Il): crpoenue MolieKkynbl, MOIyYeHUE
u ero cpoictBa. Oxcun yriepona(IV): crpoenme
MOJIEKYJIbI, TOJIYYEHHE M €ro CBOMCTBA. YTOJIbHas
kucinotra. Conu yroibHOHW KHCJIOTHI: KapOOHATHI H
rupokapOoHaTel. TexHHuuecKas 1 MUIIEeBas CoAaa.
JlaGopaTopHbIe ONbITHI.

36. Ilony4yeHnue u cBOMCTBA YrOJIbHON KUCIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-UOH

Xapakmepuzoéams coOCTaB, (PU3MUECKHE U XUMHUYECKHE
CBOIICTBa, MOJyYeHUE U NMPUMEHEHHE OKCHUJOB yriepoja C
UCIIOJIb30BAHUEM PYCCKOTO (POJHOIrO) s3bIKa U SI3bIKA
XUMHH.

Yemanasnueams TpUUMHHO-CIIEICTBEHHBIE CBSI3U  MEXKIY
BUJAMU XMUMHYECKHX CBSI3€d, TUIAMH KPUCTAILIMYECKHUX
pPemIETOK  OKCHAOB  yriepoia, UX (QU3UUYECKUMH H
XMMHUYECKUMHU CBOMCTBaMH, a TAaKKe MPUMEHEHUEM.
Cobnrooames  TIpaBWUIIA  TEXHUKH  0€30MACHOCTH
MCIOJIb30BaHUHU TIEYHOTO OTOTIICHUSI.

Oxa3viéams TEPBYIO MOMOIIL IPU OTPABIECHUU YrapHbIM
ra3oM.

Xapaxmepuszoéams cocTaB, (U3MUECKUE M XMMHUYECKHE
CBOIICTBa, MOJIy4eHUE U MPUMEHEHHE YTrOJIbHOW KUCIOTHI U
e€ coneil (xapOoHatoB U  ruApokapOOHATOB) C
UCIIOJIb30BAaHUEM PYCCKOTO (POAHOrO) s3bIKa U S3bIKa
XUMUH.

Hnniocmpuposeams 3aBUCUMOCTb CBOWCTB COJIEH YIOJIBHOMN
KHCIIOTHI OT UX COCTaBa.

Ilposooumys, Habmooams W onucvleamv
OKCIIEPUMEHT C  COONIOZICHUEM
0€30IacHOCTH.

Pacnosznaéampb kapOOHAT-MOH.
Buvinonname pacuérel 1o XUMUYECKUM QopMyIam

U YPaBHEHUSM peakiyii, IPOTEKAIOLUUX C y9aCTHEM
COEIMHEHUI yriaepoia

pu

XUMHUYECKUN
MpaBW  TEXHUKHU

32

[TpakTnueckas
pabora 5.
«Ilonyuenne
YTJIEKUCIIOTO Ta3a v
M3Y4YEHHE €ro

[Tonryuenue, cobupanue 1 pacrio3HaBaHUE YTIEKHUCIOrO
rasa. Mi3yyeHue paCTBOpUMOCTH YIJIEKHMCIIOTO ra3a B
BOJIEC Y XapaKTEPUCTUKA KUCIOTHBIX CBOMCTB YTrOJIbHON
kucnoThl. KauecTBeHHas peakiusi Ha KapOOHAT- U
rUApoKapOOHAT-HOHBI

Ilonyuams, cobupamv W pacnosnagamv YrIEKUCIBIA Ta3
Obpawamvca ¢ 1aboOpaTOpHBIM ~ 000pYIOBaHHEM U
HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBETCTBUHU C
NpaBUJIaMH TEXHUKH 0€30MacHOCTH.

Habnrwdams M onucvieambs XUMHYECKHH HYKCIIEPUMEHT C
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CBOMCTB» IIOMOUIBIO PYCCKOT'O (POJIHOTO) SA3bIKA U A3bIKA XUMHH.
Dopmynuposams BBIBOABI 110 PE3yJbTaTaM IPOBEIECHHOIO
JKCIIEPUMEHTA.
Compyonuuams B Tpolecce y4eOHOro B3aUMOACHUCTBUS
npu paboTe B rpymmax
33 YrneBonopobl Heoprannueckue n OpraHu4ecKue BEIECTBa. Xapaxmepuzoéams OCOOCHHOCTH COCTaBa M CBOKCTB
VYraesonopoasl. XMMHYECKOE CTPOCHHE OPraHUYECKUX | OPIraHUYECKUX COCAMHEHUN.
BEILECTB, KAK NIOPAIOK COEAMHEHUS aTOMOB B MOJIEKYJle | Paznuuams NpeleabHble U HENPEAEIbHBIE YTIIEBOAOPOIBI.
10 BAJICHTHOCTH. Haszvieamv u 3anucviéamv GOpMynbl (MOJIEKYISIpHbIE U
Mertan, 3TaH, KaK OpeJeJIbHbIE YIIIEBOJAOPOAbl. DTUJIEH | CTPYKTYpPHBIE) BaKHEHNIINX npecTaBUTeNeH
U alleTHIIEH, KaK Henpe/elbHble (HeHACHIILEHHbIC) YIJIIEBOIOPOAOB.
YTJIEBOAOPOABL. I OpeHue yrieBonopo1oB. IIpeonazams SKCIIEPUMEHT 110 PACIIO3HABAHUIO COCIUHEHUM
KauecTBeHHbIE peaKkIMK Ha HENPEACIIbHbIE HENPEIENbHOIO CTPOCHMSL.
COCIMHEHMUS. Habniooams 3a XOIOM XUMHYECKOIO 3KCIEPHUMEHTA,
JemoncTpanuu. Mozenu MOJIEKyJl METaHa, 3TaHa, OIUCBIBATH €T0 U AeJaTh BBIBOABI HA OCHOBE HAOIIOJCHUH.
JTUJICHA U alleTWIICHA. B3auMoaelcTBue 3TUIEH ¢ Qukcuposamsv Ppe3yNbTaTbl HKCIIEPUMEHTA C IIOMOIIBIO
OpOMHOI1 BOZIOM U PaCTBOPOM IIEpMaHraHaTa Kajusl. pycckoro (pogHOro) s3blka, a TakKke C IOMOILBIO
XUMHUYECKHX (OPMYJI U ypaBHEHUI.
34 Kucnoponconepxa- | OTUIOBBIN CIUPT, €T0 NMOJIYYEHUE, IPUMEHEHNE U Xapaxmepuzoéams CIUPTBI, KaK KHUCIOPOACOAEpKAILINE
1ye opraHudeckue | ¢usronoruueckoe aericreue. TpexaToMHbINH cupT OpraHUYECKHUEe COCTUHEHUSI.
COEMHEHUS rnepuH. KauecTBeHHas peakiiis Ha MHOTOAaTOMHBIE Knaccugpuyuposams ciupThbl 10 aTOMHOCTH.
CIUPTHL. YKCYCHasl — IPEICTaBUTEIb KJIacca Ha3zvieame nipeacraBuTENe OHO- U TPEXATOMHBIX CIIUPTOB
KapOOHOBBIX KUCIIOT. U 3aIMChIBATh U3 (POPMYJIBI.
JemoncTpanuu. O0myie XUMHUYECKUE CBOICTBA KUCIIOT | Xapakmepuzoéams KUCIOTHI, KaK KHCIOpPOJACOAepkKalline
Ha MpUMepe YKCYCHOM KuciaoTel. KauecTBeHHast OpPraHMYECKHUE COCTUHEHUS.
peaKIys Ha MHOTOaTOMHBIE CITUPTHI Ha3zvieams npencraButeneil npeneinbHbIX U HENPEAEIbHbBIX
KapOOHOBBIX KUCIIOT U 3alMCHIBATh U3 (POPMYIIBI.
35 Kpemuuii u ero Kpemuuii, crpoenue ero aroma u csoiictBa. Kpemuuii B | Xapakmepuszoéams CTpoeHHE aTOMOB U KPHUCTAUIOB,
COCAMHEHHUS npupone. Cunnuuael u cunad. Oxeug kpemMausi(I1V). ¢busznyeckne ¥ XMMHYECKHE CBOWCTBA, TMOJY4YEHHE U
Kpemuuesas kucnora u €€ comu. IIPUMEHEHUE KPEMHHS C HCIOJIb30BAaHUEM PYCCKOTO

Jemoncrpanuu. Komuekuus «O6pa3ibl NpUpOIHBIX

(pomgHOTO) SI3BIKA U SI3BIKA XUMHH.
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COEMHEHUN KpeMHUsD». Konekius crekna, KepaMHuKH,
LIEMEHTA U U3JeJIUI U3 HUX.

JlaGopaTopusie onbIThl. 38. [Iponyckanue
YIJIEKHUCIIOTO Ta3a Yyepe3 pacTBOP CUIIMKATa HaTPHs

Yemanasenueams TPUYMHHO-CICACTBEHHBIE CBS3H MEXKIY
CTPOEHHEM aTOMa, BMJIOM XHMHMYECKOH CBSA3H, THUIIOM
KPUCTANTUYECKON PEETKH KPEeMHUS, ero (GU3NYeCKUMHU U
XMMHYECKUMHU CBOMCTBAMH.

Buinoansams pacy€Thl 10 XUMHUECKUM (popmyiam

Y ypaBHEHUAM PEaKLUH, IPOTEKAIOIUX C y4aCTHEM
KPEMHHS U €70 COCIUHEHUM.

Xapakmepuzoéams coCTaB, (PU3MUECKUE U XUMHUYECKHE
CBOICTBA, IIOJy4YECHUE U NIPUMEHEHUE COCIUHEHNN KPEMHHUS
C HCIOJb30BAaHUEM PYCCKOrO (pOJHOIO) sA3blKa U S3bIKA
XUMHH.

Cpasnueams JUOKCUBI YTIIEPOAa U KPEMHHUSL.

Onucvieams BaKHEHWINUE TUIBI IPUPOJHBIX COCIUHEHUN
KPEMHUS KaK OCHOBHOI'O 3JIEMEHTA JIMTOC(EPHI.
Pacnosnasams cunukaT-uoH

36 CunukaTtHas [IpouzBoacTBo cTekina u nemenTa. [lpoaykuus Xapaxmepuzoeamv CUIIMKaTHYIO POMBIILIEHHOCTh U €€
MPOMBIIIEHHOCTh CUJIMKATHOM MPOMBIIUIEHHOCTH: ONTUYECKOE BOJIOKHO, | OCHOBHYIO MPOIYKIIHIO.
Kepamuka, gpapdop, pasac. OnTudeckoe BOIOKHO. Yemanaenueams ananorun Mexay pa3iMuHbIMU OTPACIISIMU
MemoncTpauuu. Komiekuyst npoayKiuu CUIMKATHON CUJIMKATHOM MPOMBIIIIEHHOCTH
MPOMBINIICHHOCTH. BuieodparMeHTs! U cliaii bl
«IIpon3BOACTBO CTEKIIA U IEMEHTA
37 [Tonyuyenue Hewmerannsl B npupose. Onucvieams HaXOXKICHUE HEMETAIIJIOB B IPUPOJIE.
HEMETAJIOB @pakiMOHHas NEPETOHKA KUIAKOTO BO3/1yXa, KaK Xapaxmepuzoéams  (HpaKIMOHHYIO IEPETOHKY KHUIAKOTO

CTIOCO0 TOTYYEHUs KUCIIOPO/Ia, a30Ta, aproHa.
[Tomyuenue docdopa, kKpeMHUs, XJI0pa, HOAA.
DIIEKTPOJIN3 PaCTBOPOB.

HMemouncrpanuu. Komnekus «[Ipupoanbie coequHeHUs

HEMETAJIOBY. BuneodparmenTst u Clanbl
«@pakMOHHAsT ~ NEPEroHKa  JKUJIKOIO  BO3JIyXay.
Buneodparmentsl u cnaitnel «llomyuenue Bomopona,
KHCIIOpOJa U TaJOT€HOB  DJIEKTPOJUTUYECKUM

CII0COOOM»

BO3/lyXa KaK COBOKYITHOCTb (PU3NYECKUX ITPOLIECCOB.
Apaymenmuposams OTHECEHHE aKTUBHBIX HEMETAJIIOB K
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIM IIPOLIECCAM
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38 ITonyyenue IlomyyeHue CepHOM  KHUCIOTBL:  CBIpbE, XUMM3M, | Xapakmepuzoéams XUMU3M, CbIPbE, alllaparypy, Hay4HbIE
BAKHEHUIIINX TEXHOJOTMYECKAass CX€Ma, METOJ KHIIAIEro CJos, | IPUHIMIIBI U IPOIYKIHUIO IPOU3BOJCTBA CEPHON KHCIIOTBHI.
XUMHYECKHUX IPUHLIMIIBI TEIJI000MEHA, IPOTUBOTOKA U IUPKYIAUuH. | Cpasrusams IPOU3BOICTBO CEPHOM KUCIIOTHI C
COCIMHEHUN Oneywm. IIPOU3BOJCTBOM aMMHUAKa

[TpounsBoacTBoO aMMHaKa: CBIPBE, XUMHU3M,
TEXHOJIOTMYECKas CXema.

JemMoHCTpanmu.

Mopnenu anmnapaToB Jyisi IPOU3BOICTBA CEPHOI
KHCIOTHL. Mozens Kumsauero ciuost. Mozeab KOJIOHHBI
CHHTE3a aMMHaKa. BujeopparMeHTsI U clai bl
«[IpousBoacTBO cepHOil kuCIOTH. BuneodparmeHTsl
u cnanael «lIpousBoncTBo ammuakay. Komnexkuus
«CpIpp€ 1115 IOJyYEHUSI CEPHOM KUCIIOTBD.

39 O06o01ieHne 1o TeMe | YpOK-YIpaXHEHUE C UCII0Ib30BAHNE CAMOCTOATENbHON | [Ip06o0ums OLlEHKY COOCTBEHHBIX TOCTHKEHUH B YCBOCHUU
«Hemerambl u ux pabOoTHI 110 BBIITOJIHEHUIO TPOBEPOUYHBIX TECTOB, TEMBI.

COEIMHEHUS» 3aJaHuH U yIIPaXKHEHUU Koppexmuposamb cBOM 3HaHUA B COOTBETCTBHM C
IUTAHUPYEMBIM PE3yIbTaTOM
Ilonyuams XUMHUYECKYI0O HMH(GOPMALMM U3 Pa3IMYHBIX
HMCTOYHUKOB.
IIpeocmasnams uHpopManmio mno teme «Hemeramnsl» B
BUJE TaOJIMIl, CXEM, OTMIOPHOTO KOHCIEKTa, B TOM YHCIIE C
npuMmeHeHneM cpeacts MKT

40 KontponbHas pabota mo teme «HemeTaibl 1 X COSTMHEHUS»

MeTtaJjuibl 1 ux coequnenns (17 v)
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41 [Tonoxenue [Tonoxxenne weramioB B I[lepuoamdeckoit cucreme | O0wbsCHAMb, 9TO TAKOE METAILIBL.
METaJIJIOB B xumuyeckux snemenToB JI. Y. Menneneea, ctpoenue | Paznuuams GOpMbI CYLIECTBOBAaHHUS METAJJIOB: 3JIEMEHTHI U
IIepuonnueckon UX aTOMOB M KpHUCTaLUIOB. MeraumMueckass CBS3b M | IIPOCTHIE BELICCTBA.
CUCTEME, CTPOCHHE | METAJIIMYECKAs KPUCTAJITINYECKast pew€rka. | Xapakmepuzoeams XUMUYECKHE JIEMEHTBI-METAJUIBI 10 UX
aTOMOB U @us3nyeckue CBOMCTBA  METAUIOB:  JJIEKTPO- U | mosoxkeHuto B [lepuoanueckoii cucreme J1. 1. Menneneena.
KPHUCTAJIJIOB TEIUIONPOBOAHOCTD, OTpa)KkaroIas CIOCOOHOCTB, | [IpocHo3uposams CBOMCTBA HE3HAKOMBIX METAJIOB 110
1acTuyHoCTh. CruiaBbl YEPHBIE U 1IBETHBIE nosiokeHnto B Ilepuoguueckoil cucreMe XUMHYECKHX
snemenToB /I. 1. Menpeneena.
Yemanasnueams TIpUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXKIY
CTPOEHHEM aTOMa, BHJIOM XHMHYECKOH CBSI3U, THUIIOM
KPUCTAJJIMYECKON PEIIETKA METAIOB — IPOCTHIX BEILECTB
U UX COeNUHEHUN
42 OOmme xumuyeckre | Metamibl Kak BOCCTAHOBHUTENIH. JIEKTPOXUMUYECKUN | OOBbACHAMb, UTO TAKOE Psii aKTUBHOCTH METAJLIOB.
CBOMCTBAa METAJUIOB | psiA  HanpspkeHUW. B3aumopelictBue MeTtamwioB ¢ | [lpumensimob €ro Uil XapaKTEPUCTUKU XUMUYECKUX CBOWCTB
HEMETAJUIaMM,  OKCHJaMH,  KHUCIOTaMH,  COJISIMH. | IPOCTBIX BEILECTB-METAIIOB.
ATIOMUHOTEPMUS. Obobowams CUCTEMY XUMHUYECKUX CBOMCTB METAJIOB KaK
JemoncTpanuu. B3aumozeiicTBue HaTpus, JUTHS M | «BOCCTAaHOBHUTEIBHBIE CBOMCTBA.
KaJbpLus ¢ BoJoM. ['openue HaTpusi, Mmaruus u xene3a B | Cocmaenams ~ MOJNEKYJSpHbIE  YpPaBHEHUS  pEaKLIUM,
KHCIIOpPOJIE. Benpimka TEPMUTHON CMECH. | XapaKTEpU3YIOIIUX XHMHUYECKHE CBONCTBA METaNIOB B
B3aumoneiicTBue cmecu MOPOLIKOB CEpbl M JKEJe3a, | CBeTe y4eHUus 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
LIMHKa U CEpBL. B3aumopneiictBue alOMHHMS C | IpoLEccax, a PEAKUUM C Y4acTHEM JJIEKTPOJIMTOB,
KUCJIOTaMH, IIeJIo4yaMd MW BOJOW. B3amMoneicTBHE | MPEACTABIIATh TAKXKE U B MOHHOM BUJIE.
xKeneza M MeAM ¢ XJopoM. BzaumopeiictBue menu c | Habarooamv U onucviéams PEaKLUU MEXIY BEIIECTBAMH C
KOHIEHTPUPOBAHHON CEpHOM KHCIOTOM W a30THOM | OMOIIbIO PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
KUCIIOTOH (pa30aBieHHON U KOHIIEHTPUPOBAHHOM). CaMOCTOATeNbHO 1p0800UMb OIBITHI, MOATBEPXKJIAIOIINE
Jla6opaTopuslii onbIT. 39. B3anMoelicTBre kele3a ¢ | XUMHYECKHE CBOWCTBA METAUIOB C COOJIIOJICHUEM IIPABHLIT
pactBopoM cyibdata meau(ll) TEXHUKU O€30M1aCHOCTH
43-44 | O6mas CtpoeHre aToMOB M HPOCTBIX BEHIECTB. 3aBUCUMOCTH | QObsACHAMb STUMOJIOTUIO HA3BAHUS TPYIIBI  «IIEJIOYHbBIE
XapaKTepUCTHKA GU3NUEeCKUX W XUMHUYECKHUX CBOWCTB IIEJIOYHBIX | METAJIBD».
IIEJTOYHBIX METAJIJIOB OT 3apsAoB siiep uX aromoB. Oxcuabl U | Jaéams OOUIYI0 XapaKTEPUCTHKY LIEIOYHBIM MeTajllaM I10
METAJIJIOB THUAPOKCUABl IIEJIOYHBIX METAJUIOB, HMX IMOJIyYEHHUE, | UX NMoNokeHuo B Ilepuoanueckoll cucTeMe XMMHYECKHX
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CBOICTBa, NMPUMEHEHHUE. BaxkHENINE CONMM IIETOYHBIX
METaJIOB, UX 3HAYEHHUE B )KUBOWU U HEKUBOW MPUPOJE U
B JKM3HHU YEJIOBEKA.

JemoncTpanun. Okpacka MIIaMeHH COEUHEHUSAMU
LIEJOYHBIX METAJJIOB

snemenToB /I. 1. Menpeneena.

Xapaxkmepuzosamv CTpOCHHE, (QU3HMYECKUE M XUMHYECCKHE
CBOMCTBAa WIEJIOYHBIX METAUIOB B CBeTe  OOIIEro,
0COOEHHOTO U €IUHUIHOTO.

Ilpeockaszvieamsy QU3NYECKUE W XUMUYECKHE CBOWMCTBA
OKCHJIOB U THUIPOKCHJIOB IIEIOYHBIX METAJUIOB Ha OCHOBE
HX CoCTaBa H CTPOCHHA MW HNOATBCPIKAATH MPOIHO3bI
YpaBHCHUAMU COOTBCTCTBYIOIIHUX peaKHHﬁ.

IIpoodums  pacd€rel 1O XUMHUYECKHM (GopMyiaM |
YpaBHEHHSIM  pEaKluii, TMPOTEKAIOUMX C  YyYacTHEM
IIEJIOYHBIX METAJUIOB M UX COCTMHCHUIN
45-46 | Obwas CtpoeHre aTOMOB M HPOCTBIX BEHIECTB. 3aBUCUMOCTH | OObsACHAmMbS STUMOJOTUIO Ha3BaHHS TPYIIbl  «IEI0YHO-
XapaKTePUCTHKA duzneckux U XUMHYECKHX CBOWCTB | 3eMEJIbHBIC METAJLIBI.
IIEJIOYHO3EMENIBHBIX | IIEIOYHO3EMENIbHBIX METAJUIOB OT 3apsioB siiep X | [Jasams oOuIyr0 XapakTepucTuky meramiam |IA rpymrsr
METaJIOB aToMoB. OKCHIBI M THIPOKCHABI HIETOYHO3EMENbHBIX | (IIEIOYHO-3eMENbHBIM MeTallaM) IO WX TIOJOXKEHUIO B
METaJIOB, WX TOJY4YCHHE, CBOWcTBa M mnpuMeHeHue. | [lepuonuveckoit cucreme xumudeckux snementoB JI. U.
Baxnenmme comm mETOYHO3EMENILHBIX METAUIOB, MX | MeHemeena.
3HA4YCHUE B MPHUPOJIC U JKU3HU uenoBeka. KapOoHatel u | Xapakmepuzoéams CTpoeHUE, (U3UUECKUE U XHUMUYCCKHE
THJIPOKapOOHATHI KaJIBbIIHS. CBOICTBA MIEJIOYHO-3EMENIbHBIX METAJNIOB B CBETE OOIIETO,
JMemoncrpanuu. Okpacka MiIaMeHHd COeTMHEHUSIMU 0COOEHHOT0 ¥ €TUHUYHOTO.
MIEJT0YHO3EMENTbHBIX METAIIOB. [ arienne u3BecTu IIpeockaszvieams (U3NYECKHe W XUMHYECKHE CBOWCTBA
BOJIOM. OKCHUJIOB U TUAPOKCUI0B MeTauioB ||A rpymmbl Ha ocHOBe
JlabopaTopuslii onbIT. 40.IToyueHne n3BecTKOBOM UX COCTaBa U CTPOEHUS U NOOMEep*cOams TPOTHO3BI
BOJIBI M OTIBITHI C HEH YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
Ilpogooums pacu€Thl MO XUMHUYECKHUM QopmyiaamM Hu
YpaBHEHHSIM  pEaKIuii, TMPOTEKAIOUINX C  yYacTHEM
MIEJIOYHBIX METAJIJIOB U UX COCAMHEHUN
47 XKeéctkocth Boabl 1 | KEcTKOCTh BOJBI: BpeMeHHast U nmocTostHHas. Croco0sl | O6vbAcHAmMb, UTO TAKOE «KECTKOCTH BOJBI.

CIIOCOOEI €€
yCTpaHEHUS

YCTpaHEHHS BPEMEHHOM  KECTKOCTH. Crioco0Ob1
YCTpPaHEHHUS TOCTOSTHHOW KECTKOCTU. VOHUTEL.

JdemoHcTpaumu. [Tonydenne  KECTKOM  BOABI
B3aMMOJICVCTBUEM YTJIEKHUCIIOIO C U3BECTKOBOM BOJOW.
YcrpaneHue BpPEMEHHON JKECTKOCTH KHUIISTYEHHEM U

Pa3znuyams BpeMeHHYIO U MOCTOSHHYIO )K€CTKOCTh BOJIBI.
IIpeonazams ciocOOBI YCTPAHEHHS AKECTKOCTH BOJIBI

Ilposooums, mabr0O0ams W ONUCHIGAMb XUMHUYECKHUI
OKCIIEPUMEHT, C  COOJIOACHMEM  TPaBHJI  TEXHUKHU
0€30MacHOCTH
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n00aBKOW cOfbl. YCTpaHEHUE TMOCTOSHHON KECTKOCTHU
n00aBkol coapl. MOHWUTBI WM TPUHIUI HUX JEHCTBUS
(Bunpeodparmenr).

48 [IpakTuueckas [TonydyeHue x&ECTKOM BOABI B3AMMOACHCTBUEM Ilonyuams, cobupams M pacno3nasams YTICKUCIBIA Ta3
pabora 6. YIIJIEKHCIIOTO C U3BECTKOBOM BO/IOH. Y cTpaHeHue Obpawamvca ¢ 1abOpaTOpHBIM ~ 00OpYIOBAaHHEM U
«Ilomyuenue BPEMEHHOM )KECTKOCTU KUIISTYEHUEM U J00AaBKOM CO/bI. | HAarpeBaTelIbHBIMM  NIPUOOpPaMH B COOTBETCTBHHU  C
KECTKOHU BOJBI U YcTpaHeHne NocTOsTHHOM KECTKOCTH 100aBKOM COMIBI. [IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Croco0bl eé HcnbiTanue xE€CTKOM BO/IBI paCTBOPOM MbLIA Habniooams 1 onucvieams XUMUYECKUH SKCIEPUMEHT C
YCTpaHEHUS» MIOMOLUIbIO PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMUH.
Dopmynuposams BBIBOJIBI 1O pe3yJbTaTaM IPOBEJEHHOTO
AKCIIEPUMEHTA.
Compyonuuams B Tpolecce y4eOHOro B3aUMOICHCTBUS
pu paboTe B rpynmnax

49 AOMUHUH U €T0 CoenvHeHus adlOMUHUS B IpuUpojae. XUMHUUYECKHE | Xapakmepuszoéamsb aMOMUHUN 10 €ro IOJIOKEHUIO B

COEIMHEHUS cBoiictBa amoMuHus. OcobenHoctu oxcuna U | Ilepuonmueckoil cucreme xumudeckux siemeHTtoB [I. U.

THJIPOKCHA ATFOMHHUS Kak aM(pOTEPHBIX COCAMHEHUI.
Baxxueiimue conu antoMuHus (XJI0pUI, cyibdar).
JemoHcTpanuu. Komuieknus IpUpoOaHBIX COCAMHEHUN
amomMuHnus. BuneodparmenTs! u cnaiasl «Okcua
aMIOMHUHUS U ero Moaudukanymny. [lonydenue
amM(pOTEpHOro rMIPOKCUIA ATIOMUHUS U UCCIIE0BaHUE
€ro CBONCTB

Menpneneesa.

Onucviéamv ~ cTpoeHHe, (U3NYECKHE U XUMHUYECKHUE
CBOICTBaA alIOMUHUS, TOATBEPK/1asi UX COOTBETCTBYIOLIUMU
YPaBHEHUSIMU pPeaKLnil.

ObvsicHams TBONCTBEHHBIN XapaKTep XUMHUYECKUX CBONCTB
OKCHUJA U TUIPOKCH]IA AIIFOMUHHSL.
Konxpemuszuposams ~ 3IEKTPOIIUTHUECKOE
METAJIJIOB OIIMCAHUEM ITPOU3BOJICTBA AIFOMUHMUSL.
Yemanasnueams  3aBUCHMOCTH  OOnacTell  IPUMEHEHUs
QJIFOMMHMSI U €r0 CIUIaBOB OT CBOMCTB.

Ilpoeooums pacu€Thl MO XUMHUYECKHM (opmyiaamM H
YPaBHEHHSAM  DPEaKIMil, NPOTEKAIUX C  Y4acTHEM
QIFOMUHHS U €0 COEAMHEHUIN

HOJIyYeHHE




45

50-51 | XKeneso u ero OcobenHoctu cTpoeHus aToMa xkenes3a. JKeneso B Xapaxkmepuzosamsp mojiokeHUE xene3a B llepuonnueckoit
COETUHEHUSI npupone. Baxueitmue pyasl sxene3a. OKCUIbI U cucteMe xmMmudeckux osnemeHtoB JI. . Mengeneena,
ruapokcuabl xxenesa(ll) u (1). Comu xene3a(Il) u (III). | ocoGeHHOCTH CTPOCHHSI aTOMA.
OO6Hapy>xeHre HOHOB KaTHOHOB elle3a B pacTBOPE. Onucvisams GHu3NUECKUe U XUMUYECKHE CBOMCTBA jKeje3a,
3HaueHHE COCIMHEHUN Keesa. MOATBEPXKJAsi UX  COOTBETCTBYIOUIUMHU  ypaBHEHUSIMU
JlabopaTopHbIe ONBITHI. peakuuil.
41. Tlonyuenue ruapokcuaos xenesa(ll) u (111). Obvsichamb ~ Hanu4uue B FEHETHUYECKUX  PSAIOB
42 KadecTBEHHBIE PEaKIU HA KATHOHBI JKene3a coeauHeHuit xkenesa Fe? u Fe" .
Ycemanasnueams  3aBUCHUMOCTH — OONacTelt  IpUMEHEHUs
JKeJie3a U €ro CIUIaBOB OT CBOWCTB.
IIpogooums pacu€Thl MO XUMHUYECKHUM (QopmynamM H
YpaBHEHUSM PEAKIUN, MPOTEKAIOIINX C y4aCTUEM JKelie3a U
€r0 COeIMHEHUI.
Habnwoams n onucvleams peakuuu MEX]y BEUIECTBAMHU C
MTOMOIIBIO PYCCKOTO (POJIHOTO) A3BIKA U S3bIKA XUMHH
52 [IpakTuueckas Pemenue AKCIIEPUMEHTATIbHBIX 3a1au Ha | DKCHEPUMEHTAIbHO UCCIe008anmb CBOMCTBA METAIIIOB U UX
pabora 7 pacrio3HaBaHUE U TIOJYYEHHE METAUIOB M WX | COCAMHEHUH, peliaTh IKCIIEPUMEHTAIbHbBIE 3a]]a4H 10 TeMe
«Pemienue COEJIMHEHUH «MeTtauiby.
AKCIIEPUMEHTATIbHBIX Pabomams ¢ nabopaTopHbIM  00OpyIOBaHUEM U
3a/1a4 10 TeMe HarpeBaTeNbHBIMU  MPUOOpPaMH B COOTBETCTBHH  C
«Mertamibny MpaBUJIaMU TEXHUKU 0€30MaCHOCTH.
Habniooams CcBOWCTBA METALUIOB W HUX COEOUHEHHH U
SIBJICHHUH, IIPOUCXOSIIUX C HUMH.
Onucvliéambs ~XUMHYECKUH HKCIIEPUMEHT C TOMOIIBIO
pyccKoro (pOAHOTO) sI3bIKA U SI3bIKa XUMUH.
Dopmynuposams BBIBOJBI 1O pPE3yJbTaTaM IMPOBEACHHOTO
JKCIIEpUMEHTA
Onpeodensimop (Mcxonsa U3 yu4eOHOU 3a7aun) HEOOXOAMMOCTh
WCIIOJIb30BaHUsI HAOMIOICHUS HIT DKCIIEPUMEHTA
53 Kopposus meramioB | Kopposust xumudeckast v aIeKTpoxuMudeckas. 3amura | O0vsacHamb, 9TO TaKOe KOPPO3HSL.

U CHOCOOBI 3aIUTHI
OT Heé

METaJNIOB OT KOPPO3HUH.
JdemoHcTpaumu.
Konneknus «XuMuyeckre HICTOYHUKH TOKA.

Paznuuamo XUMHUYCCKYIO U JJICKTPOXUMHUYCCKYIO KOPPO3UH.
Hﬂﬂmcmpupoeamb IOHATUA «KOPPO3UA», «XUMHUUYCCKAA
KOPpPO3Us», «AJICKTPOXUMHUYICCKAsT KOPPO3Us» NPUMCPAMU.
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Pe3ynbTaThl IIUTENBHOTO SKCIIEPUMEHTA 10 U3YUeHUI0 | Xapakmepuzoeams  CHOCOOBI  3aIIUTHl  METAIUIOB  OT
KOPPO3UU CTAIBHBIX U3ICIUN B 3aBUCUMOCTH OT KOppO3uu
YCJIOBH POLECCOB
54-55 | Meraisl B MeTtaibl B Ipupo/ie: B CBOOOIHOM BHUJIC U B BUJIC Knaccugpuyuposamv ~ GopMbl  MPUPOAHBIX  COCTMHCHHI
npupoze. Ilonsrue o | coenuHeHui. METaJUIOB.
METaJIIypruu ITonsitre o Metayurypruu. Y€pHas u LBETHAs Xapakmepuzoeams 0011Me CIIOCOOBI MOTYYEHUST METAJUIOB!
METaJLITypIHusl. IIUPO-, TUAPO- U AIIEKTPOMETAILTYPIHH.
[TupomeTaimyprus, ruIpOMeTaIyprus, Konxkpemusuposams ~ 3TH  crocoObl — NpuUMepamMH U
ANEKTPOMETAILTYprusi. JIOMEHHBIN ITpoLECC. YPaBHEHUSIMM PEAKIMHA C COCTABJIECHUEM DJIEKTPOHHOIO
[TepepaboTka 4yryHa B CTalb. OanaHca.
DNEeKTPOIN3 PACILIaBOB. Onucvieams JOMEHHBIM TpOLIECC U BIEKTPOJIUTHUECKOE
JemoncTpanuu. BocctaHoBiieHHE MeNU U3 OKCUAA II0JIy4E€HUE METAJUIOB.
menu(ll) Bogoponom. BuneodparmenTs! u cnaiiapt Pa3znuyamsb yépHble U IBETHBIE METAJLIbI, YYT'YHbI U CTAIH
«[IpousBoacTBO uyryHa u cranuy». Bugeopparmentst u
cnaiiasl «M3nenus u3 yyryHa v craiam.
Buneodparments! u cnaiinel «IIpousBoacTso
ATIOMUHUS
56 O06o0uieHne 3HaHUH | YPOK-YIpaXHEHUE C UCTIOIb30BAHUE CAMOCTOSITENbHON | [Ip06ooums OLEHKY COOCTBEHHBIX TIOCTHIKEHUH B YCBOCHUU
o TeMe «Metaibl» | paboThl O BBHITOJHEHUIO IPOBEPOYHBIX TECTOB, TEMBI.
3a/laHui ¥ yIPaKHEHUH. Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHUM C
IUTAHUPYEMBIM Pe3yIbTaTOM
Ionyuames XUMHUYECKYI0 HWH(POPMALUU U3  Pa3IUYHBIX
HCTOYHUKOB.
IIpeocmasnams uHopMaIyio no remMe «MeTamisl» B BHJIE
TabJIML, CXEeM, ONOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHeHneM cpencts UKT.
S7 Kontponbnas padot 3 o reme «MeTtauib»
Xumus 4 OKpyKawmas cpena (2 4)
58 XuMuueckas Crpoenne 3emnu: sIpo, MaHTHSA, 3€MHas Kopa, WX | MHmezpuposams CBeleHU 10 pU3HUECKON reorpaduu B
OpraHu3anus xumuueckuit cocraB. Jlutochepa um €€ XuUMHUYECKHH | 3HAHUSA O XUMUYECKOW OpraHU3aliH [JIaHETHI.

IJTAHETHI 3eMIIA

cocraB. Munepanbsl. Pynel.  Ocanounsie
[Tone3unie HUCKOIaEMBbIE. XUMHUYECKUN
ruapocdepbl. XUMUYECKHI cOCTaB aTMOCHEPHI.

MIOPOJIBI.
COCTaB

Xapakmepuzoéamvb XUMHUYECKUI COCTaB T'eOJOTHMYECKUX
0005104Y€eK 3eMIIH.
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JemoncTpanuu.  BuneodparmMentst u  chaiinsl
«Ctpoenne 3emMiau W €€ XUMHYECKHH COCTaBy.
Koymeknusa MuHepasioB U ropHsix nopod. Kosmeknus
«Pynbl MmeTamioBy.

JlabopaTopHbie onbIThI. 43. 3yuyeHue rpaHuTa.

Paznuuamo MHHCPAJIbI U TOPHBIC ITOPOALI, B TOM YUCJIC U
pPyAbI

59 Oxpana McTOYHMKM XUMHYECKOTO 3arpsA3HEHHs OKpyx)awouen | Xapakmepuzosams ACTOYHUKUA XUMHYECKOTO 3arpsI3HEHUS
OKpYJKaloIen cpeanl | cpenbl.  [700ambHbIE  DKOJIOTMYECKHE  IPOOJIEMBI | OKPYXKAIOMIEH CPE/Ibl.
OT XUMUYECKOTO YelIOBeYeCTBA: NApHUKOBBIM  3(PQeKT, KHUCIOTHBIE
3ArpASHEHHA NOKIH, 030HOBBIC HBIDEL MexryHapoHoe Onucwieams 17100a7TbHBIC SKOJIOTHYECKUE TIPOOIEMBI
COTPYAHMYECTBO B O00JIACTH OXpaHbl OKpPYXKarollen YEJI0BEYECTBA, CBA3AHHBIC C XUMHUUYECKUM 3arpsi3HEHUEM.
CpeCabl OT XHUMHYCCKOI'O 3arpA3HCHUS. «3enénas Hpedﬂazamb IIyTH MUHUMU3ALUH BO3I[CI>1CTBH$I
XUMU). XUMHUYECKOI0 3arpsA3HEHUS Ha OKPYKAIOILIYIO CPeay.
JAemoHcTpanuu. BugeopparMeHTs! U Clraiiibl IIpusooums ipuMeEpPHl MEKITYHAPOIHOTO COTPYAHUYECTBA B
«I'nobanbHbIe KOJIOrMIECKUE NPOOIEMBI o0nacTy OXpaHbl OKpYKAOLIEH Cpeapl OT XHUMHYECKOTO
YCJIOBCUCCTBA» 3arpsI3HECHUS
O0001mIeHre 3HAHMH 10 XMMHUH 32 KyPC OCHOBHOHM mIKO0JIbL. [loaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHy
(OI) (7 u)
60 BemectBa CtpoeHue atomMa B COOTBETCTBHUU C TMoOJoXeHueM | [Ipeocmasnams wundopmaruio no teme «llepuogmueckuit
XMMHYECKOro dieMeHTa B [leproanueckon cucreme. 3akoH U llepmommueckas cucrema [[. M. Menneneesa B
Ctpoenue  BeliecTBa: XUMHYECKasl  CBSI3b M | CBET€ TEOPHH CTPOCHUSI aTOMa» B BHUIE TaOJIMIl, CXEM,
KPUCTAJUIMYECKUE PEIIETKH. 3aBUCUMOCTh CBOMCTB | OIIOPHOTO KOHCIIEKTa, B TOM YUCJIE C IPUMEHEHUEM CPEICTB
oOpa3oBaHHbIX  3nemMeHTamu  npocthix  Bemiects | MKT.
(MeTannoB, HEMETauIOB, OIAaropogHBIX Ta30B) OT | BulnonHsams TeCTOBBIC 3aJaHUS 11O TEME.
MTOJIOXKEHUS 1EMEHTOB B [leprnonueckoni cucremMe. IIpeocmasnsame nupopManuio 1no Teme «Bubl XUMHUYECKUX
THUIosoruss HEOPraHMYECKUX BEIIECTB, AEJIEHUE UX HA | CBSI3€M M TUIBl KPUCTAJUIMYECKHUX PELIETOK. B3anmocCBA3b
KJ1accel U rpynnel. [IpeacraBurenu CTPOCHHMSI W CBOWCTB BEIIECTB» B BHUJAEC TaOJUIl, CXEM,
OIIOPHOT'O KOHCIEKTA, B TOM YHUCJIIE C IPUMEHEHUEM CPEICTB
HUKT
61 XuMHUYECKHe [Ipr3HaKku U yCIOBUS MIPOTEKAHUS XUMHUYECKHUX IIpeocmasname wunpopmanuo no teme «Kmaccuduxarms
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peakuuu peakuuii. TUIIONOrus XMMHUYECKUX PEaKIUi 110 XUMUYECKAX  pPEAKUUH 10  Pa3iIU4yHBIM  IIPU3HAKAM.
pas3InYHBIM OCHOBaHMAM. Peakiiuy HoHHOro oOMeHa. CKOpoCTh XMMMUYECKHX pEaKkLMi» B BHJE TaOIMI, CXEM,
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN OIIOPHOTO KOHCIEKTa, B TOM YHCIIE C IPUMEHEHHUEM CPE/ICTB
HKT.
Bvinonnsims TeCTOBBIC 3a7JaHUs IO TEME.
Xapakmepuz06ams OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
pEaKIMH, OKUCIUTENb U BOCCTAHOBUTEIIb.
Omauyams 3TOT TUN PEaKIHiA OT peakunii OOMeHa.
3anucvieams ypaBHEHUS! OKMCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIHIA C TIOMOIIBIO 3JIEKTPOHHOTO
OanmaHca
62-63 | OcHOBEI XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. Xapaxmepuzoeams 001IKe, OCOOCHHBIE U UHIUBUAYAIbHbBIC
HEOPTraHNYECKON XapakTepHble XMMUYECKHE CBOMCTBA CONIE0OPa3yOIMX | CBOMCTBA KHCIOT, OCHOBAHHA, COJIEH B CBETE TEOPHH
XUMUU OKCHMJIOB, THMJPOKCHAOB (OCHOBaHMM, KHUCIOT U | 3JIEKTPOJIUTUUYECKON TUCCOLMALINY.
aM(OTEPHBIX TUAPOKCHIIOB), COJICH Apaymenmuposams BO3MOKHOCTb MIPOTEKAHUS XUMHUYECKIX
peakuuii B pacTBOpax 3JEKTPOJIUTAX UCXOA U3 YCIOBHM.
Knaccugpuyuposams HeOpraHMUECKUE BEUIECTBA IO COCTaBY
Y CBOMCTBAaM.
I1Ipusooums IpUMEpHI MPECTABUTENEH KOHKPETHBIX
KJIACCOB M I'PYII HEOPraHMYECKUX BEIIECTB
64 [ToBTOpeHue n TectupoBaHme, pemieHHe 3a1a4y H  BBIIOJHEHUE | BbinoaHams TECTH U YIPAXKHEHUS, peulamsy 3aJa9d 10
000011IeHNE 110 TEME. | YITPaXKHEHUHN M0 TeMe TeMe.
[ToaroroBka k 1Ipo6ooumys o11eHKy COOCTBEHHBIX JOCTUKEHUN B YCBOCHUU
KOHTPOJIbHOM TEMBI.
pabore Koppexmuposamb cBOM 3HaHHS B COOTBETCTBUH C
IUIAHUPYEMBIM Pe3yJIbTaTOM
65 Kontponbnas pabota No4 «toropasi mo Kypcy OCHOBHOM IITKOJIBI»
66 AHanu3 KOHTpoJbHOHM paboTsl. [loBeIeHre UTOTOB roja.
67-70 | PezepBHOE Bpems




49

Y4eOHO-MeTOANYECKHIT KOMILUIEKT Kypca
Y4eOHO-METOMMUECKUI KOMITIEKT JIJIsl U3y4eHUs Kypca XuMHUH B 8—9 Kitaccax, CO3JaHHbIN aBTOPCKUM KOJIJICKTUBOM TIO]]
pykoBoactBoMm O. C. 'abpuensina, coaepKUT, KpoMe YYCOHHKOB, YUEOHO-METOJUYECKUE U UJAKTHUYECKUE MOCOOUs, TeTpaau

JUTSl BBITIOJTHEHUS TAOOPATOPHBIX U MPAKTUYECKUX PadOT U JIp.

YMK «Xumusa. 8 knaccy
1. T'abpuensa O. C. Xumus. 8 kmacc : yueb. aisa obmeoopasosat. opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — M.: [Ipocsemenune, 2019
2. I'abpuensa O. C. Xumus. Metoauueckoe nocobue s 8 kiacca : yued. mocobdue s odmeoopazonar. opranm3anuii / O. C.
["abpuensn, 1. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2019
3. T'abpuensu O. C. Xumus. COOpHUK 3a7a4 U yIIpakHEHUH. 8 Kiacc : yuel. mocobue s obmeodpaszoBar. opranuzaiuii / O. C.
I"abpuensn, U. B. Tpury6uak. — M.: [Ipocsemenne, 2019
4. T'abpuensa O. C. Xumwus. Terpaas mis 1a00paTOPHBIX OMBITOB M MPaKTUYECKHX paboT. 8 kiacc : y4eO. mocobue mmist
obmeo6pazosar. opraruzanmii / O. C. I'abpuensn, 1. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019
5. l'abpuensn O. C. Xumus. Pabouas Tetpanb. 8 kiace : yued. mocodue s obiieodpazonar. opranuzaiuii / O. C. I'abpuernsH,

C. A. Cnagxos, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2019
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YMK «Xumusa. 9 knaccy
1. T'abpuensa O. C. Xumusa. 9 kimacc : yueb. mis obmeoopazosat. opranuzanuii / O. C. I'abpuensH, U. I'. Octpoymos, C. A.
CnankoB. — M.: [IpocBemenue, 2019
2. I'abpuensa O. C. Xumusa. Metonuueckoe mocodue st 9 kiacca : yued. mocodue as obmeobpaszoBar. opranuzanuii / O. C.
["abpuensn, 1. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2019
3. T'abpuensu O. C. Xumus. COOpHUK 3a7a4 U yrpaxHeHUuH. 9 kiacc : yueb. mocodbue st 0omeodpaszosar. opranuszanuii / O. C.
I"abpuensn, U. B. Tpury6uak. — M.: [Ipocsemenne, 2019
4. T'abpuensa O. C. Xumus. Terpaab sl 1a0OpAaTOPHBIX OMBITOB W MPAaKTHYECKUX padboT. 9 kiacc : ydyed. mocoOue mis
obrreoOpaszosar. opranusanuii / O. C. 'abpuensn, 1. B. Axcénosa, . I'. Octpoymos. — M.: IIpocemienue, 2019
5. l'abpuensu O. C. Xumus. Pabodas terpaap. 9 kiacc : yuebd. mocobue myst obmeodpasosar. opranuzanmii / O. C. 'abpuensn, C.

A. Cinankos, U. I'. OctpoymoB. — M.: IIpoceemienue, 2019

YMK pexomeHayeMoro nponeaeBTHYecKoro Kypea 7 kiacca
1. I'abpuensu O. C. Xumusd. 7 kimacc : yue0. mocodue st oommeodpaszorat. opranuzanuii / O. C. I'abpuenss, U. I'. OcTtpoymos,
C. A. CnagkoB. — M.: IIpoceemenne, 2018
2. I'abpuensa O. C. Xumusa. Meronuueckoe mocobue mist 7 kiacca : yue6. mocodue anis obmeodpaszopar. opranuzanmii / O. C.

I"abpuensy, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsenienue, 2018
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3. ladpuensa O. C. Xumusa. Terpanp s 1abOpaTOPHBIX OINBITOB WM IMPAKTHUYECKHUX pabOT. 7 Kiacc : y4ed. mocobue ais
obmeoOpasosar. opranuzanuii / O. C. 'abpuensn, U. B. Axcénona, U. I'. OctpoymoB. — M.: [IpocBemenue, 2018

4. T'abpuensn O. C. Xumus. PaGouas tetpans. 7 kiace : yue0. mocobue ais obmeodpaszopat. opranuzainuii / O. C. 'abpuensn, C.

A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipoceemenne, 2018



[NPMJIOXEHME 1

Ne Tema CopepixaHue LleneBas yctaHoBka ypoka | Kon-eo MnanupyeMble pesynbrarbl UcnonbzoBaHue
n/n yacos o6opynosaHus

1 | Teopusa anekTpo- LemoHcTpaumoHHbiv onbit | [Tokasarb, 4To pacTBope- 1 3Hartb, 4TO pacTBope- Jaruuk Temnepa-
nutnyeckomn gucco- | Ne 1 «Tennosom achpekt HUWE BELLECTB UMEET pAf, HUEe — (DU3MKO-XMMHUYECKUIM | Typbl NAATUHOBbIN
TENU PacTBOPEHUS BELLECTB B NPU3HAKOB XMMUYECKOM npouecc

BOZE» peakuuu

2 | Teopwusa anekTpo- MpakTtuyeckas pabora Ne 1 | BeeaeHue NOHATUN «3nek- 1 YMeTb 3KCNepuMeHTanbHO Jaryuk anekTpo-
JIUTUYECKON OUCCO- | «DNEKTPONUTBI U HEINEK- | TPOMIUTH U KHEINEKTPO- OnNpeaensaTb 3NEKTPONUTDI U NPOBOAHOCTH
TENU TPONUTBI» UT» HEe3NeKTPONUTbI

3 | Teopus anekTpo- JlabopartopHbi onbiT N2 1 Cdhopmuposarb npeacras- 1 3HaTb, KaKoe BAUAHUE OKa- Jaruuk anekTpo-
NUTUYECKOM aucco- | «BnusHue pactBoputens NEHUE O BIUSIHUKU PACTBO- 3blBaET BOJA HA AMccouma- NPOBOAHOCTH
uMaumm Ha AMCcouMaLmIoy pUTENS HA AUCCOLMALMIO UMIO BELLECTBA

3NeKTpoNuTa
4 | Teopusa aneKkTpo- JNaboparopHbii onbit Ne 2 | JkcnepuMeHTanbHO BBECTH 1 YmeTb onpeaenatb cunbHble U | [latumk anektpo-

JIMTUYECKOMW AUCCO-
unaumn. CunbHble
u cnabble 3NeKTpo-
NNTbI

«CunbHbie u cnabble anek-
TPONUTbI»

noHaTUe «cnabbii anek-
TPONUT»

cnabble 3NEKTPOIUTBI C NO-
MOLLbIO AaT4MKa 3N1EKTPONpo-
BOAHOCTU

NPOBOAHOCTH



Direktor
Пишущая машинка
ПРИЛОЖЕНИЕ 1


Ne Tema CopeprxaHue LleneBas ycraHoBka ypoka | Kon-Bo lMnaHupyemblie pesynbrarthl UcnonbsoBaHue
n/n Yacos o6opynoBaHus
5 | Teopus anekTpo- JlabopatopHbin onbit N 3 | Chopmuposarb npeacras- 1 3Hatb 3aBMCUMOCTb 31eKTpo- | Jlatuumk anektpo-
JIMTUYECKOW ANUCCO- | «3aBUCMMOCTb I/IEKTPO- NEeHWE O 3aBUCUMOCTH NPOBOAHOCTU PACTBOPOB OT NPOBOAHOCTH
umauum NPOBOAHOCTH PACTBOPOB 3NEeKTPONPOBOAHOCTU pac- KOHLEHTPaLWU1 MOHOB
CUNbHBIX 3N1EKTPO/IMTOB OT | TBOPOB OT KOHLEHTPALMK
KOHLEHTPALMUN MOHOBY MOHOB
6 | Teopus anekTpo- MpakTuyeckas pabora Ne 2 | 3akpenutb npeacrasneHune 1 YMeTb 3KCnepUMeHTaNbHO Jaruuk anekTpo-
nutnyeckom aucco- | «OnpeaenerHne KOHUeH- O 3aBUCMMOCTH INEKTPO- OnpeaensaTb KOHUEHTPAUMIO NPOBOAHOCTH
umauum TPauuK CONM NO 3N1EKTPO- | NPOBOAHOCTU PACTBOPOB COJIM B PACTBOPE C NOMOLLbIO
NPOBOAHOCTU pacTBOpPa» OT KOHLEHTPaL11 MOHOB AAaT4YMKA 3N1EKTPONPOBOAHO-
CTH
7 | Teopwus anekTpo- JlaboparopHbivi onbit N2 4 | Uccnegosatb 0coBeHHOCTH 1 [NprMeHaTb 3HaHMA O peak- Haruuk anektpo-
MTMYecKomn aucco- | «Bzaumoaenctene rnapok- | NPOTEKaHUA PEaKUUKU HEN- UMW HEUTPANU3ALUK B MHBIX NPOBOAHOCTH,
uMaumu. cupa HGapus C CepHOM KUC- | Tpanusaumu yCNoBUAX fo3arop o6bvéma
Peakuuu nonHoro | notons XUAKOCTH, B0~
obmeHa peTka
8 | Teopwusa anektpo- JlaboparopHbin onbiT Ne 5 | SkcnepuMeHTanbHO Noka- 1 3Harb, 4TO BCE pactBopuMble | Jlatumk anekTpo-
nutuyeckon aucco- | «OBpasosaHue coner am- | 3aTb 06pa3oBaHUE MOHOB B BOZAE COJIU SIBNAIOTCA CUNb- | NMPOBOAHOCTU
umauum MOHUSA» npuv peakumMm aMMmuaka c HbIMU 3N1EKTPOSIUTAMK
KUCNOTaMHU
9 | Xumuueckue peak- | JlaBopatopHbiv onbit N6 6 | U3yueHne okucamtenbHo- 1 WmeTb npeactaBneHune o Te- Harunk Temnepa-

LK.
OkucnutenbHo-
BOCTAHOBUTE/b-
Hble peaKUMVI
(OBP)

«WN3yyeHue peakuum B3am-
MoAencTBUA cynbcuTa Ha-
TPUA C NEPOKCUAOM BOAO-
poaas

BOCCTAHOBMTENbHbIX MNPO-
LIeCCOB, NPOTEKAIOLMUX C
BbIAENEHUEM IHEPTUM

nnoBoM 3chheKTe OKUCU-
TE€NbHO-BOCCTAHOBUTEIbHbIX
peaKkuun

Typbl NAATUHOBbIN




Ne Tema CopepxxaHue Lleneeas yctaHoBka ypoka | Kon-Bo MnaHupyeMblie pesynbrarbl UcnonbzosaHue
n/n yacoe o6opynosaHus

10 | Xumuueckue peak- | JlabopatopHbivi onbiT Ne 7 | Jlokasarb, 4TO B npouecce 1 WmeTb npenctasnenus o pas- | Harumk pH

umu. OBP «HU3meHeHune pH B xoae npotekaHua OBP sBo3mox- JIMYHBIX MPOAYKTAX OKWCN-
OKWUCNUTENBHO-BOCCTAHO- HO oBpa3oBaHue KUCOTbI TeJIbHO-BOCCTAaHOBUTE/IbHbIX
BUTENIbHbIX pPeakuui» WU WenoYum peakuui

11 | Xumuueckue peak- | JlaboparopHbivi onbit N2 8 | KonnyectseHHO oxapakTe- 1 3Harb, 4to MeTannbl ABAAT- | [latuuk Hanpsike-

uvmn. OBP «CpaBHuTeNbHAA XapakTe- | pM30BaTb BOCCTAHOBUTE b~ CSl BOCCTAHOBUTENIAIMU C pa3- | HUSA
PUCTUKA BOCCTAHOBUTENb- | HYKO CMOCOBHOCTbL MeTan- HOW BOCCTAHOBMTENIbHOW CMo-
HOM cnocobHOCTH MeTan- nos cobHOCTbIO
N0B»

12 | Xumnyeckue peak- | [leMoOHCTpauMoHHbIe onbl- | M3yunTb 3aBMCMMOCTb CKO- 2 3Harb 3aBUCMMOCTb ckopocTu | lMpubop ansa un-
umn. Ckopoctb xu- | Tbl Ne 2 «U3yuenune Baus- POCTU peaKummn OT pasnuy- peakuuu OT pasnuyHbix hak- | NCTpaLuu 3aBu-
MUYECKOW peaKkuuu | HUA pasfiMyHbiX (DakTOPOB | HbiXx haKTOPOB TOPOB — TeMMneparypbl, KOH- | CUMOCTU CKOPO-

Ha CKOPOCTb peakLuumn» LLeHTPaLMK pearvpyiowmx Be- | CTM XMMUYECKOM
LLLeCTB, Katanusaropa, NPUpo- | peakuuu oT ycno-
Abl BELLECTB, NoLaau BUM
COMNPUKOCHOBEHUS BELLECTB

13 | Hemetannbl. lano- | [JeMOHCTPAUMOHHBIM OMbIT | DKCNEPUMEHTANIbHOE U3Y- 1 3Hatb hmsnyeckue u xummude- | Annapar ans

reHbl Ne 3 «MU3yueHune uznye- yeHue (pU3NYECKUX U XK- CKWe CBOMCTBA rasioreHos. NPOBEAEHUA XU-
CKUX U XUMUYECKUX MUYECKMX CBOWCTB XJ0pa YMeTb 3anucbiBaTb ypaBHe- MUYECKUX NPO-
CBOWCTB XJI0pa» HWUA peakuum ranoreHos ¢ Me- | ueccos (AlXP)
TaslaMu, HEMETa/JlaMMu, UX
Pa3NUYHYIO OKUCIIUTENbHYIO
CnocobHOCTb
14 | [anoreHsl MpakTtuueckas pabora Ne 3 | Onpeaenutb copepykaHue 2 YMeTb NpUMEHsTb MOHOCE- Lartuuk xnopua-

«Onpegenexuve conepxa-
HUA Xnopua-uoHOB B
NUTLEBOMN BOAE»

XJI0PUA-MOHOB B UCCNieay-
€MbIX pacTBOpax

NEeKTUBHblIE AAaTYUKK

MOHOB




Ne Tema CopepixaHue LleneBas ycraHoBeka ypoka | Kon-eo Mnanupyembie pesynbrarthbl UcnonbzoBaHue
n/n 4Yacos o6opynosaHus
15 | CepoBogopoga, [emoHcTpaumoHHbii onbiT: | M3yuntb naboparopHble 1 3Harb naboparopHbie cnoco- | Annapar gns
cynbuabi «[MonyyeHue cepoBogopo- | cnocobbl NONYYEHUN CEPO- Obl NONYYEHWUA CEPOBOAOPO- | MPOBEAEHUA XU-
[la U U3y4eHue ero BOZOPOAA, €ro CBOMCTBA U A4, ero pU3MYECKME U XUMU- | MUYECKUX peaK-
CBOWCTB». cBowcTBa cynbhuraos yeckue cBorcTBa. Ymetb npo- | uui (AlMNXP), npu-
JlaBopatopHbiit onbIT: BOAMTb Ka4€CTBEHHbIE 6op ana nonyue-
«CuHTes cepoBogopoaa. pPeakuM1 Ha CEPOBOAOPOA U HWUA ra3oB UK
KauectBeHHble peakumm Ha CONW CepoBOAOPOAHOM kMuc- | annapar Kunna
CEPOBOAOPOA U CyNbhu- NOTbl, COCTABNATb COOTBET-
Ibl» CTBYIOLLME YPABHEHUS XUMU-
YeCKUX peakuum
16 | Hemetannbl. Okeu- | [leMoHCTpauMOHHbIM onbIT | M3yunTb CBOMCTBA CEPHU- 1 3Hatb hmsnyeckue u xummnde- | Annapar ans
Abl cepbl. CepHu- Ne 4«U3y4eHne cBOMCTB cToro rasa CKWE CBOMCTBA CEPHUCTOrO NPOBEAEHUSA XU~
cTas Kkucnota CEPHUCTOrO rasa U CepHU- rasa. YMertb 3anucoiBatb MUYECKUX peak-
CTOM KMCNOTbI» YyPaBHEHUS peakuui rasa c umn (ATXP)
BOZOM, CO LLeNo4amMm
17 | HemeTannbl. Am- JlaboparopHbiv onbit N2 9 | DKcnepuMeHTanbHO AoKa- 1 3Hartb, 4TO pacTBOp aMMuaka | [latumk anekTpo-
MHaK «OcHoBHbIE CBOMCTBA aM- | 3aTb NPUHAAJEXHOCTb pac- B BOAE — C/abblii 31€KTPO- | NPOBOAHOCTH
MUaKa» TBOpa aMMuaka K cnadbim nvT. YMeTb onpeaenstb 310
3NEeKTPOUTaM CBOMWCTBO C MNOMOLLbIO AATYU-
Ka 3NeKTPONPOBOAHOCTH
18 | Okcup azora (IV) JeMoHcTpaumoHHble onbl- | M3yunTb NpOMbILWINEHHbIE KW 1 3HaTb NpoMbILWIEHHbIE U Na- | TepMmopesucTop-

Tb1: «[TonyyeHue okcupa
azora (IV) u usyyenue ero
ceonctBy; «OKucneHune ok-
cupa asora (I1) go okcmaa
asora (IV)»; «Bzaumogen-
cTBue okcuaa asora (V) c
BOAOM U KUCNOPOAOM, MO-
Nny4eHWe a30THOM KUCNOo-
Thi»

nabopatopHbie cnocobbl
NoNy4YeHUs OKcuaa aso-
T1a (IV), ero ceovcTBa, Npu-
MeHEeHWe B NPOU3BOACTBE
a30THOM KUCOTbI

6oparopHbie cnocobbl nony-
YyeHus okcuaa asora (IV), ero
u13nyeckme n xXumMmnyeckue
CBOMCTBA. YMETb COCTaBNATb
COOTBETCTBYIOLLIME YPABHEHUA
XUMUYECKUX PEAKLIUMN.

YMeTb 0ObACHATL NPUMeEHe-
Hue okcuaa asora (V) B npo-
W3BOACTBE a30THOM KMC/IOTbI

HbIW JATYUK TEM-
neparypbl, 4aTYMK
pH, natuuk anek-
TPONPOBOAHOCTH,
annapar 4.1 npo-
BEAEHUA XUMUYe-
CKUX peaKkuumm
(AlNXP), maruur-
Hasa Melanka




frpe e e

Ne Tema CopepikaHue LleneBan ycraHoBeka ypoka | Kon-Bo MnaHupyemble pesynbrathbl UcnonbzoBaHue
n/n yacos o6opynosaHus
19 | AsotHas kucnota u | lNpaktuyeckas pabota N2 4 | JkcnepvmeHTanbHO onpe- 2 YmeTb ucnonb3osarb voHoce- | [aryuk Hutpar-
eé conm «Onpegenexune HuTpar- AENUTb COAEPIKAHWUE HU- NEKTUBHbIE AATYUKM ANS MOHOB
MOHOB B NUTATENIbHOM TpaT-MOHOB B pacTBOpax onpeaeneHns MOHOB
pacTBope»
20 | MuHepanbHbie JNlaboparoptbiv onbit N2 10 | 3kcnepumeHTanbHO pasnu- 1 YMeTb 3KCnepuMeHTanbHO [aruuk anektpo-
ynobpeHus «Onpegenexnve ammuay- 4aTb MOYEBUHY U MUHE- onpeaensATb MOYEBUHY NPOBOAHOCTH
HOW CENUTPbI U MOYEBUHDBI» | pasnbHble yaobpeHus
21 | Metannbi. Kanb- JlaboparopHbiv onbit N2 11 | JkcnepumeHTanbHO ycTa- 1 3Hatb cBOMCTBA coeauHennit | [latumk anektpo-
umi. CoeguHennsa | «Bsammopeicteue ussect- | HOBUTH OOpa3oBaHUe KanbLMsa U €ro 3Ha4eHue B NMPOBOAHOCTH,
Kanbuus KOBOW BOZbI C YIMEKUC/IbIM | CPEAHEN U KUCIIOW CONU NPUPOAE U KU3HU YeNoBeKa MarHuTHas me-
rasom» wanka, npubop
ANA NONYyYEHUS
rasoB WM anna-
par Kunna
22 | Metannbi. Xeneso | JlabopartopHbiv onbit Ne 12 | Uccneposatb npouecc 1 3Hartb, 4TO NPOLLECC KOPPO- [aruuk pasnexus

«Okucnenue xenesa so
BNAXHOM BO34yXeE»

3NETPOXMMUYECKOW KOPPO-
3UM XKenesa B BO3AyXe

31U METAJIJIOB MNPOTEKAET B

NPUCYTCTBMKU BOAbI U KUWCNO-
poaa. 3Hatb (haKkTopbl, YyCKO-
pSIOLLME NPOLECC KOPPO3UK




