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AnHOTanms K paboueil mporpamme 1Mo XMMHHU 7151 0a30BOro ypoBHs 9 kiacca.

Pabouas nporpamma paspaborana Ha ocHoBe aBTopckoi mporpamMmel O.C. ["abpuensana 1 8-9 kinaccos
00111€00pa30BaTENIbHBIX YUPEKICHUN U MpeIHa3HaueHa JUIsl peau3aiiy B 0011eo0pa3oBaTeIbHOM
yupexieHuu B 8-9 kiaccax.

MecTto npeamera B 0a3UCHOM y4eOHOM IUIaHe

Jlnia peanuzanuu padoueil mporpaMMbl U3ydeHHs y4eOHOTo npeaMeTa « XUMHUsD Ha 3Tare OCHOBHOTO
o01ero o0pa3oBaHus y4eOHBIM TUTAHOM IIKOJIBI 0TBeieHO 136 yacoB. B ToM uncine 68 vacos B VIII
kiacce u 68 yacoB B IX kiacce, 3 pacuera —2 y4eOHBIX yaca B HEJIEIIO.

PaGouas mporpamMmma KOHKPETU3UPYET COAepKaHUE TPUMEPHOM MPOrpaMMBbl, 1a€T YETKOE paciipeieieHre
yueOHBIX YacoB M0 pa3zeaM Kypca ¢ OIpeAesICHHOM MocIe10BaTeIbHOCTHIO H3YUEHUS TEM U Pa3/IesioB C
Y4E€TOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, IOTUKU y4eOHOTO MPOoLecca, BO3PACTHBIX
ocoOeHHOCTeH yuamuxcs. B pabodeil mporpaMme omnpe/eneH nepeueHb 1eMOHCTPAIHid, JJaO0paTOPHBIX
OTIBITOB, MPAKTUYECKHUX 3aHATUN M pACUETHBIX 3314, UX pacHpe/IesieHre o pa3eliaMm. .

B conepxkannn kypca 9 kimacca BHayaie 0000IIEHHO PaCKPBITHI CBEACHHUS O CBOMCTBAaX KJIACCOB BEIIECTB —
METaJUIOB ¥ HEMETAJIIIOB, a 3aTEM MOIPOOHO OCBEILIEHBI CBOMCTBA MICIIOYHBIX U IIEITOYHO3EMEIIbHBIX
MCTAJIJIOB U T'aJIOT'CHOB. Hapsl)ly C OTHUM B KYPCC paCKpPbBIBAIOTCA TAKKE U CBOICTBA OTACJIBHBIX BAKHBIX B
HAPOJHOXO3SHCTBEHHOM OTHOIICHHUU BEUIECTB. 3aKaHYMBACTCS KYPC KPATKHUM 3HAKOMCTBOM C
OpraHn4€CKUMHn COCANHCHUSAMU, B OCHOBC 0T60pa KOTOPBIX JIC)KUT UJACA TCHCTUYCCKOT'O Pa3BUTUA
OpPTraHUYECKUX BEUIECTB OT YIIIEBOJIOPOJIOB 10 OMOMOIUMEPOB (OCIKOB U YTIIEBOJIOB).

OcobeHHoCTH coiepKaHus 00yUEHUs XUMUU B OCHOBHOM IIIKOJIe 00YCIIOBJICHBI CIIEITU(DUKON XUMHUH KaK
HAYKH U TIOCTAaBJIEHHBIMH 3a/jauaMi. OCHOBHBIMH MTPOOJIEMaMU XUMUH SIBIISIOTCS M3YUYEHHE COCTaBa U
CTPOEHHMSI BEILIeCTB, 3aBUCHUMOCTH UX CBOWCTB OT CTPOEHUS, MOJTYUYEHHE BEIIECTB C 3aJaHHBIMU
CBOMCTBAMHM, HCCJIEIOBAHUE 3aKOHOMEPHOCTEW XUMUYECKUX PEAKLUU U ITyTEH YIIPABICHUS UMU B LIEIIAX
MOJTy4eHus BellecTB, MaTtepuaiioB. [loaTomy B paboueil mporpamme M0 XMMHUHU HAILIU OTPaskeHUE
OCHOBHBIE 3a/1a4H:

* OCBOCHHUE Ba)KHEHIIINX 3HAHUN 00 OCHOBHBIX MOHSITUSX U 3aKOHAX XHUMUU, XUMHYECKOU CHMBOJIUKE,

* OBJIaZICHHE YMEHHUSIMU HAOJII01aTh XUMUUECKUE SIBJIICHUS, IPOBOIUTh XUMHUYECKUI SKCIIEPUMEHT,
IIPOU3BOJUTH PACUYEThl HA OCHOBE XMMHUYECKHUX (POPMYJI BELIECTB U YPABHEHUH XMMHUECKUX PEAKIINM;

* pa3BUTHE NIO3HABATEIBHBIX MHTEPECOB U MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH B MpoIiecce MPOBeICHHS
XMUMHUYECKOI0 3KCIIEPUMEHTA, CAMOCTOATEILHOTO IPUOOPETEHNUS 3HAHUN B COOTBETCTBHUHM C
BO3HHUKAIOIIMMU JKU3HEHHBIMU MOTPEOHOCTSAMU;® BOCIUTAHUE OTHOIICHUS K XUMHUH KaK K OJTHOMY U3
(GyHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 2JIEMEHTY O0IIeYeI0BeUeCKON KyIbTypsl.B
IIPOrpaMMe OTpakeHa CUCTEMA BaKHENIIINX XUMUUYECKUX 3HAHUM, pacKpbITa poJib XMMHUH B TIO3HAHUU
OKpY’KaloIIero MUpa, B OBBILIEHUN MAaTEPHUAIbHOM KU3HU OOLIECTBA, B PA3BUTUH €I0 KYJIbTYpPHI, B
pelIeHNH BaXHEUIINX MPOOJIEM COBPEMEHHOCTH.

IMosicuuTeILHAA 3aNIHCKA

PabGouass mporpamma kypca xumuu i1 9 kiacca pa3paboTaHa B COOTBETCTBHM ¢ DenepalbHbIM
roCy/apCTBEHHBIM 00pa30oBaTeNIbHBIM CTaHAApTOM O0IIero oOpa3oBaHus. B Hell Takke Y4YUTHIBAIOTCA
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JUI OCHOBHOTO oO1miero obpasoBanusi. [IporpamMma paspaboTtana Ha ocHoBe aBTOpcKkoil mporpammsl O.C.
I'abpuensina, o yae6nuky aBtopos O.C. I'abpuensa, N.I'. Octpoymos, C.A. CrnaakoB «Xumus. 9 ximaccy,
Mockaa «IIpocsemenue» 2020 r.
B coorBercTBHM C 3THMMM JOKYMEHTaMM OOydYaroIluecs IOJKHBI OBJaJeTh NpHUEMaMH, CBSI3aHHBIMH C
OIIpeJIeIEHUEeM MOHATUI: OrpaHUYMBATh UX, OMUCHIBATh, XapaKTEpU30BaTh U CPABHUBATH. TaK KaK XUMUS
— HayKa 3KCIIepUMEHTaJbHasl, 00y4Jarouecs JOJKHBI OBJIAZETh TAKUMHU MMO3HABATEIbHBIMH Y4eOHBIMU
NEeNCTBUSIMH, KaK SKCIEPUMEHT, HaOII0IeHUe, U3MEPEHHE, ONUCAaHUE, MOJEINPOBAHNE, TUIIOTE3a, BHIBOJ.
B npouecce usydeHus kypca y oOydaromuxcs MpoJoKaT (OPMUPOBATECS YMEHUS CTaBUTh BOIIPOCHI,
OOBSICHAT, KJIacCU(UIMPOBaTh, CPaBHUBATH, ONPEAETATh HMCTOUYHUKM HHGPOpMAIMM, IOJydaTb U
aHaTM3UpoBaTh €€, TOTOBUTh WH(GOPMAIMOHHBIN NPOIYKT, MPE3CHTOBAaTh €ro M BECTU TUCKYCCHIO.
CrnenoBarenbHO, AEATEIBHOCTHBINA MTOAXO0/] B U3yUYEHHH XUMHUH CIIOCOOCTBYIOT TOCTH)KEHHUIO JIMYHOCTHBIX,
IPEIMETHBIX U METaNpeIMETHbIX 00Pa30BaTENIbHBIX PE3YJIbTATOB.
B ocHOBY Kypca MooXeHsl CIeayoNe Haeu:
® MaTepHaIbHOE €IMHCTBO M B3aMMOCBSI3b OOBEKTOB U SABJICHUNA IPUPOABI;
e Belyllas poJib TEOPETUUYECKUX 3HAHWM [Js1 OOBSCHEHUS U IMPOTHO3MPOBAHUS XMMHUYECKUX
SIBJICHUH, OLIEHKU UX MPAKTHUECKOH 3HAUMMOCTH;
® B3aUMOCBSI3b KAUECTBEHHON U KOJUYECTBEHHON CTOPOH XUMHUYECKUX OOBEKTOB MAaTE€PUAIbHOTO
MUDA;
® Da3BUTHE XUMHUYECKOM HAyKH M IPOM3BOJCTBO XMMHUYECKUX BEIIECTB M MATE€pHUaJOB I
YJIOBJIETBOPEHMS HACYIIHBIX IMOTpEOHOCTEN uenoBeKa M OOIIeCTBAa, PELICHHs TI00abHBIX
mpo0JieM COBPEMEHHOCTH,
® TCHETHYECKas CBSA3b MEX]y BEILIECTBAMHU.
DT UIeU Peau3yIOTCs B Kypce XMMHHM OCHOBHOM IIKOJIbI IyTEM JOCTHMKEHMSI CISAYIOLINX LeJIei:
. Dopmuposanue y ydalyxcsi XMMU4eCKONW KapTHUHbI MUPA, KAaK OPraHUYECKOM YaCTH €ro LeJIOCTHON
€CTECTBEHHO-HAayUYHOW KapTUHBI.
. Pazeumue 103HABATEIBbHBIX MHTEPECOB, HWHTEUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
ydaluxcss B IPOLECCE M3YYEHMS MMM XHMHUYECKOM Hayku M €€ BKJIaJja B COBPEMEHHBIM Hay4HO-
TEXHUUYECKUH Iporpecc; pOpMUpPOBAHUE BaKHEHIIMX JIOTUYECKUX ONEpaluil MbIIJICHUS (aHAIU3, CUHTES,
0000111eHNe, KOHKpETU3alus, CpaBHEHNUE M JIp.) B MPOLECCEe MO3HAHMs CUCTEMbI Ba)KHEHIIMX MOHATHUH,
3aKOHOB U TEOPHUH O COCTaBe, CTPOCHUHU U CBOMCTBAX XMMHYECKUX BEILIECTB.
. Bocnumanue y0e:x1EHHOCTH B TOM, YTO MPUMEHEHHUE MOIYYEHHBIX 3HAHUN M YMEHHMU MO XMUMHUU
ABIISIETCS OOBEKTUBHON HEOOXOAUMOCTBIO [T 0€301acHON paboThI C BEIIECTBAMU U MaTepHallaMH B OBITY
U Ha IPOM3BOJICTBE.
. Ilpoekmuposanue u peanuzayus BHITYCKHUKAaMU OCHOBHOM IIKOJIBI JIMYHOM 0Opa3oBaTeNbHOU
TpaeKTOpuu: BbIOOp mpoduiiss o0yueHHs! B CTapIlei IMIKOoJIe WM Mpo(ecCHOHANTBHOTO 00pa3oBaTeIbLHOIO

YUPEKIACHUS.



. Osnadenue KnwuegblMu KOMNemMeHUuAMU: Y4eOHO-TIO3HABATENbHBIMHA, HWH(POPMAIMOHHBIMH,
[IEHHOCTHO-CMBICTIOBBIMH, KOMMYHHUKAaTHBHBIMH

JIuuHOCTHBIE, MeTaNlpe/IMeTHBIE U MIPeIMeTHbIE Pe3y/JbTaThl 0CBOEHHS Kypca
I[To 3aBepuIeHHIO Kypca XUMUU Ha dTarie OCHOBHOTO 0011ero o0pa3oBaHusl BBIMTYCKHUKH OCHOBHOM IIKOJIBI
JIOJKHBI OBJIAJIETh CIEAYIOIMIMMU Pe3yJIbTaTaMuU:
1. JIluunocmmuule pezyiomamoi:
1) ocosnanue cBoel STHUYECKON NPUHAAJIEKHOCTH, 3HAaHHWE HCTOPUM XMMHMHM M BKJIaJa POCCHICKOM
XUMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHHUS K TMO3HAHUIO XHMHH;, TOTOBHOCTH U CIOCOOHOCTH
o0yyaromuxcs K caMOpa3BUTHIO U caMOOOpPa30BaHMIO HA OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB M TEOPUIl
XMMHH; OCO3HAHHOTO BBIOOpA M MOCTPOSHUE WHANBHUIYATbHON 00pa30BaTeIbHON TPACKTOPHUH;
3) ¢opmuposarue 1MEIOCTHON E€CTECTBEHHO-HAYYHON KapTHHBI MHpPA, HEOTHEMJIEMOW YacThIO KOTOPOM
SBIIAETCSA XUMHUYECKasl KapTUHA MUPAa;
4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMH
MPAKTUKH, B TOM YUCIIC H XUMHYECKHM;
5) ocgoenue collMaNbHBIX HOPM, ITPABUII TOBEACHMUSL, poJiel U (POpPM COLIMAIBHOM KU3HU B COLIUYME, IPUPOJIE
Y YaCTHOW >KM3HM HA OCHOBE JKOJOTMYECKON KyJIbTYpbl M 0€30MacHOro oOpalleHusi ¢ BEIIeCTBaMU U
MaTepHaiamu;
6) gopmuposanue KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOIIEHHH CO CBEPCTHHKAMU U B3POCIBIMH B
nporuecce 00pa3zoBaTesIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-MCCIe0BATEIbCKOM, TBOPUECKON U IPYTUX
BUJIOB JICATEIHHOCTH, CBSI3aHHBIX C XUMHUEH.
1I. Memanpeomemnule pe3yromamal:
1) onpedenenue neneir cOOCTBEHHOT0 00yUEHUs, TOCTAHOBKA U (POPMYITMPOBAHUE JUTSI ce0st HOBBIX 3aad;
2) naanuposanue MyTel JOCTIKEHHS KEJIAeMOT0 pe3ysibTaTa 00y4YeHUs] XUMHUH KaK TEOPETHIECKOTO0, TaK U
AKCIIEPUMEHTAJILHOTO XapaKTepa;
3) coommecenue cBOUX NEUCTBUN C IUIAHUPYEMBIMHU pE3yJbTaTaMH, OcCyuecmeieHue KOHTPOIS CBOEH
JESTeTbHOCTH B MPOLECCE NOCTIKEHUS pe3ynbTaTa, onpedenenue CocoOOB NEHCTBHIA MPH BHITIOTHEHUH
1a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHH C TIPABUIIAMHU TEXHUKH OE€30MTaCHOCTH;
4) onpedeneHue WCTOYHUKOB XHUMHUYECKOW wuHOpMaluu, IMOJy4eHHEe U aHanu3 e€, Cco3aaHue
MH(POPMALIMOHHOTO MPOAYKTA U €r0 MPe3eHTalNs;
5) ucnonv3oeaHue OCHOBHBIX WHTEIUIEKTyaJIbHBIX OIEpalMii: aHalu3a W CHHTE3a, CPaBHEHUS U
cucTeMaTH3anud, OOOOIIeHWsST W KOHKPETH3allWH, 6blfgleHue TPUINHHO-CICICTBCHHBIX CBSI3€H U
nocmpoenue JTOTUYECKOr0 PacCyKIeHUS U YMO3aKIIIoueHus (MHAYKTUBHOTO, IEAYKTUBHOIO U TI0 AaHAJIOTUH)
Ha MaTepuase eCTeCTBEHHO-HAYYHOTO COJIepKaHMS;
6) ymenue co31aBaTh, IPUMEHATH U NMPEOOPA30BBIBATH 3HAKH U CUMBOJIbI, MOJICTH M CXEMBI JJISl PEIICHUS
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7) popmuposanue v pazgumue SKOIOTUIECKOTO MBIILICHUS, YMEHUE MPUMEHSATh €0 B MO3HABATEIHHOM,
KOMMYHHUKATHBHOH, COLIMAIBHOM MPaKTHKE U MPO(PEeCcCHOHATBHON OpUeHTALINH.

8) eenepuposanue unen u onpeneIeHUE CPEICTB, HEOOXOIUMBIX ISl KX PeaTU3aIUH.

1I1. IIpeomemnoie pe3yrvmamul:

1) ymenue 0603HaUaTh XUMHUECKHUE SJIEMEHTHI, HA3bIBAaTh UX U XapaKTepU30BaTh Ha OCHOBE MOJOKEHUS B
[Tepuonnueckont cucreme 1. 1. Menneneena;

2) hopmynuposarue N3yICHHBIX TIOHATHIA: BEIIECTBO, XUMUYECKHUM HIIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH,
aHMOH, TIPOCTOE U CIIOKHOE BEILIeCTBO, XUMHUUECKasl peaklrs, BUAbl XUMUYECKUX pEeaklui U T. I1.;

3) onpedenenue no Gpopmyaam cocTaBa HEOPTaHUYECKUX M OPTaHUYECKHX BEIIECTB, BAJICHTHOCTH aTOMOB
XUMHYECKHUX DJIEMEHTOB MJIM CTETIEHU X OKUCIICHUS;

4) nonumarnue THPOPMAIH, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYJIBI ¥ YPABHCHHS,

5) ymenue knaccugpuyuposams MpoCcThbie (METAILIIBI, HEMETAILIBI, OJITAarOPOTHBIE Ta3bl) U CJI0KHBIC (OMHAPHBIC
COCUHEHHS, B TOM YHCIE U OKCHJbI, a TAaKXKE€ THIPOKCHIBI — KHCIOTHI, OCHOBaHUS, aM(pOTEepHBIC
THJIPOKCHJIBI M COJIM) BEIIECTBA;

6) gopmynuposanue Tlepruoaruueckoro 3aK0Ha, 0ObsCHeHUe CTPYKTYPhl U MH(DOPMAIUU, KOTOPYIO HECET
[lepuonuueckas cucrema xumuuyeckux osnementoB JI. WM. MengeneeBa, packpvimue 3HA4YCHUS
[Teproanueckoro 3akoHa;

7) ymeHue xapaxmepuzo8ams CTPOSHUE BEIIECTBA — BUJIbI XUMHUYECKHUX CBSA3EH U THUIBI KPUCTATITNIECKUX
pPEWETOK;

8) onucanue cTpoeHUsT aTOMOB XUMUYECKUX IeMeHTOB Ne 1—20 1 No26 u omobpasicenue ux ¢ TOMOIIBIO
CXEM;

9) cocmasnenue popmMya OKCHIOB XUMUIECKUX IITEMEHTOB M COOTBETCTBYIOIIUX UM THIIPOKCH]IOB;

10) nanucanue CTPYKTYpHBIX (HOPMYIT MOJEKYJISIPHBIX COCTUHEHUH M (OPMYJIBHBIX €IWHUI] MOHHBIX
COCTMHEHHI 10 BAJICHTHOCTH, CTETICHSIM OKHCJICHUS WJIH 3apsigaM HOHOB;

11) ymenue gpopmynuposams OCHOBHBIE 3aKOHBI XMMHH — ITOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO
CTPOEHHUS, COXPAHEHHUS MACChl BEILIECTB, 3aKOH ABOTaJIpo;

12) ymenue ¢opmynuposames OCHOBHBIC TIOJIOKEHUSI ATOMHO-MOJIEKYJSIPHOTO YYECHHS M TEOPUH
AIEKTPOIUTUYECKON JUCCOIHAIINH;

13) onpedenenue npu3HaKOB, YCIOBHM MPOTEKAHUS U IPEKPALICHHUS] XUMUYECKUX PEaKIHil;

14) cocmasnenue MONEKYNSIPHBIX YPaBHEHUNW XUMHUYECKMX pEaKUUW, MOATBEPKIAIONUX OO0IIHe
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB M OTPAXKAIOUIUX CBSI3U MEXKIY
KJIaccaMH COSJTMHEHHH;

15) cocmaenenue ypaBHEHHI pEaKIMi ¢ y4aCTHEM JICKTPOIUTOB TAKXKE U B MOHHOU (popme;

16) onpeodenenue MO0 XUMUYECKUM ypPAaBHEHUSM MPUHAIIC)KHOCTH PEAKIUN K ONMpeAeNEHHOMY THUITYy WIH

BUIY,



17) cocmagnenue ypaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMHA C TOMOUIbIO METoJa
AJIEKTPOHHOTO OanaHca;

18) npumenenue MOHATHIA «OKUCIEHUE» M «BOCCTAHOBIICHUE) JIJISI XapAaKTEPUCTHKN XUMHYECKIX CBOWCTB
BEIIIECTB;

19) onpedenenue c MOMOIIBbIO KAYECTBEHHBIX PEAKIMI XJIOpUI-, Cylb(haT- U KapOOHAT-aHUOHBI U KaTHOH
aMMOHHSI B PacTBOpE;

20) oOvscHeHue BIUSTHUS pa3IMIHBIX (JaKTOPOB HA CKOPOCTh XUMHUECKUX PEAKIINH;

21) ymenue xapaxmepuzoeams NOJI0KEHUE METAIJIOB U HEMETAIUIOB B [leproanyeckoii cucTeMe 2J1eMEHTOB,
CTPOEHHUE UX aTOMOB M KPUCTAJUIOB, 001IHE (PU3NIECKHE U XUMHUECKUE CBOICTBA;

22) 06wsacHeHue MHOTOOOpa3ns POCTHIX BEIIECTB SBJICHUEM AIJIOTPOIHMH C YKa3aHHUEM €€ IPUUHH;

23) ycmanosnenue pa3auyuuil TUAPO-, TUPO- U AIEKTPOMETAJULYPIrUU U ULTIOCMPUPO8aHUue UX pUMEpPaMU
IPOMBIIIJICHHBIX CIIOCOOOB MOJYyYEHHS METAUIOB,;

24) ymenue oasams 0011y10 XapakTepucTtuky sneMmenToB I, II, VIIA rpymm, a Taxke Bogopo/a, KUCiIoposa,
azoTa, cepsl, (Gocdopa, yriepoaa, KpeMHHs ¥ OOpa30BaHHBIX MMHU MPOCTHIX BEHIECTB M BAKHEUIITUX
COCAMHEHUH (CTpOeHHE, HAXOXKACHHWE B TPUPOAE, MOIy4YeHHE, (U3UYECKHE U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHUE);

25) ymenue onucviéames KOPPO3UIO0 METAJUIOB U CLIOCOOBI 3aLUTHI OT HEE;

26) ymenue npouzeo0ums XUMHUECKUE PACUEThI C UCIIOIB30BAHUEM MOHATUI «MaccoBasi J0JIs BEIIECTBA B
CMECH», «KOJMUYECTBO BEIIECTBAY, MOJISIPHBIA 00BEM» 110 OpPMYIIaM M YpaBHEHUSIM PEaKIIHii;

27) onucaHue CBOWCTB U MPAKTHYECKOTO 3HAYEHUSI U3YUYEHHBIX OPraHUYECKUX BEIIECTB;

28) evinonnenue 0003HAUYEHHBIX B NPOrpaMMe HKCIEPUMEHTOB, pacno3HagaHue HeOPraHUNIeCKUX BEIIEeCTB
10 COOTBETCTBYIOIIUM NPU3HAKAM;

29) cobnodenue ipaBui 6€30MACHON PaObOTHI B XUMHUECKOM KaOuHeTe (JTabopaTopun).

TemaTn4veckoe IJIAHUPOBAHUE

Ne HanmenoBanue pa3nenos Bcero Kontponbnsle | [IpakTnueckue
/11 4acoB paboThI paboThI
1 IToBTOpeHue u 00001IeHNE CBEIEHU 110 5 1
Kypcy 8-ro kiacca. XuMHYecKue
peakiun
2. XHUMHYeCKHe peaKllMy B pacTBoOpax 10 1 1




3. | HemeTa/luIbI M X COeMHEHUS 25 4
4. | MeTtanjibl M ux coequHeHus (16 4) 16 2
5. | Xumus u oKkpy:Kawiuas cpeaa (2 1) 2
6. | O000meHue 3HAHUI IO XUMMH 32 KypC 7

ocHOBHOM mKoJbl. [ToaroroBka K

OCHOBHOMY IOCyJIapCTBEHHOMY IK3aMeHY

o5
7 | Pe3epB 2

Hroro 68 7




KanenapapHo-remaTudeckuii niian no xumuu B 9 kiaacce Ha 2022-2023 y4yeOHbIH roj.

Ne Tema ypoka OcHoBHOE conepraHue XapakTepucTHKA OCHOBHBIX BU/I0OB JIeATEJIbHOCTH
n/n YpOKa o0yuaronuxcs (Ha ypoBHe y4eOHBIX JeicTBHIl) Jlara
IHoBTOpeHune u 00001IeHNe cBeleHUI 0 Kypcy 8-ro kiaacca. Xumuuyeckue peakuuu (5 1)
1 Knaccudpukanus | bunapasie coemunenus. OKcuIpl coneoOpasyronme U | Xapakmepuzosams OKCUABL, THUAPOKCHIBI (OCHOBaHWMS,
HEOPTaHWYECKH | HECOJIeoOpasyrolue. IM'uapoxcue: OCHOBaHUs, | aM(pOTEepHBIC TUAPOKCH/IBI, KHCIIOPOJICOAepKAIINE
X BEILEeCTB U UX | am@oTepHble, KUCIOTh. CpeHne, KUCIble, OCHOBHBIE COJIU. | KMCIIOTHI) U COJIM MO IJIaHy: COCTaB, CIIOCOOBI 00pa3oBaHUs
HoMeHKiIatypa | JemoHcTpanuu. O3HaKOMIIEHHE C KOJUIEKIMSAMH METAJJIOB | Ha3BaHUM, XapaKTepHbIE CBOMCTBA U MOJyYEHHE.
n HeMeTtaiioB. O3HAaKOMIIEHHE C KOJUIGKIMSIMH OKCHIOB, | Knaccuguyuposams OKCUIBI, TUAPOKCHABI (OCHOBAaHMS,
KHUCJIOT U COJIEH. amM(pOoTepHBIC TUAPOKCHIBI, KHCIIOPOJICOAepKAIIIE
KHCIIOTBI) U COJIU TIO PA3IMYHBIM MTPU3HAKAM.
Ymems monrBepxkaaTh  XapakTEPUCTHUKY  OTACIbHBIX
MIpe/ICTaBUTENIEH  KJIAacCOB  HEOPraHUYECKUX  BEIIECTB
YPAaBHEHUSIMH COOTBETCTBYIOIUX PEAKIUN.
Packpuvisamyo B3alMOCBS3b MEXIy KJlaccaMu
HEOPraHUYECKUX COCAMHEHUH, KaK T€HETUYECKYIO
2-3 | Knaccudukanus | O6o0menne  CBEICHHMHM O  XUMHUYECKHX  peakiusax. | O0wvsiacHAmb, 9TO TAKOE «XUMUUYECKAs PeaKIUs», «PEaKInH
XUMUYECKHUX Knaccupukanus XUMUYECKUX pEaKIHWid 1O Pa3IUYHBIM | COSTUHEHHS»,  «PEaKIUU  Pa3lIOKCHUS»,  «PEAKIHH
peakuuit mo OCHOBaHHUSIM: COCTaBy M YHUCIy pearupyroummx u | oOMeHay, «peaxkuuu 3aMeLICHU, «peakuuu
pa3IuYHBIM 00pa3yrommxcs BEILIECTB, TEIJIOBOMY s dekry, | HelTpanu3aum, «IK30TEPMUYECKUE peaKium,
OCHOBaHUSIM HaIpaBJIEHUIO, U3MEHEHUIO CTeTeHen OKHCJICHUS | «PHIOTEPMUYECKHE pEeaKlIUn», «0oOpaTHUMbIE peaKIumny,
JJIEMEHTOB, OOpPa3yIOIINX pearupyrolire BemecTBa, ¢asze, | «HeoOpaTUMbIe peaKium, «OKHUCJIUTENbHO-
HCIIOJIb30BAHUIO KaTallu3aTopa. BOCCTAaHOBUTEJbHBIE PEAKIUI», «TOMOTEHHBIE pPEaKIHN»,
demoncTpauusa. 1. B3aumopelicTBue amMMuaka U | «T€TEPOTEHHBIE PEAKIUNY, «KATATUTHUYECKUE PpPEaKIuny,
xjopoBojiopoga. 2.  Peakmus — HeWTpanmum3anuu. 3. | «HEKATaJUTHYECKUE  PEaKIMH»,  «TEIIoBOM 3P deKT
Habmonenue ternoBoro 3¢ dexra peakiny HeUTpaau3aluy. | XMMUYECKON peaKkiumy.
4. B3aumogeiictBue cepHoit kuciaotel ¢ okcugom meau(ll). | Knaccuguyuposams Xumudeckrue peakiuu Mo pa3IndyHbIM
5. PaznoxkeHue nepokcuaa BoJIOpoJa ¢ MOMOIIBIO KaTalla3bl | OCHOBAHUSIM.
KapToders. Onpedenams OKUCIUTEIb U BOCCTAHOBUTENb, IMPOLECCHI
OKHCJICHUA U BOCCTAHOBJICHUS.
Habniooams n onucvieams peakiuu MeXx1y BELIECTBAMU C
IMOMOIIBIO PYCCKOTO (POJHOI0) S3hIKA U A3bIKA XUMHU q
4-5 ITonsite 0 IToHATHE O CKOPOCTH XUMHYECKOH peakiuu. DakTopsbl, | OO6bsicHAMb, UTO TAKOE «CKOPOCTh XMMUYSCKON PEAKIIHM).




CKOPOCTH BIUSIONINE HA CKOPOCTh XMMHYECKHX PEAKIUW: TpHUpoaa
XHUMHYCCKOH pearupyomux BEIIECTB, UX KOHIIEHTpPALMs, TEeMIlepaTypa,
peakIuu. IJIOMIAah  COTMPHUKOCHOBEHHS, HAJIMYWE KaTajau3aTtopa.
Karanms. Karanms.

JdemoHcTpanmu. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON
peakiuu OT MPUPOALI PEATUPYIOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEAKIUH OT
KOHICHTpalMK pearupyrommnx BCIICCTB. 3aBUCUMOCTh
CKOpPOCTH XUMHYIECKOH p€akuuu OT Iiomaan
COMPUKOCHOBEHHUS PEArupyOIINX BEIIECTB («KHUITSIIIUAN
CJI0M»). 3aBHCUMOCTh CKOPOCTH XMMHYECKOUN pPEaKI[uu OT
TEMIIEpaTypbl Pearupyronumx BelecTB.

Apeymenmupoeamsv BEIOOp €IUHUI] U3MEPEHUS V.
Ycemanasnueams TPAYUHHO-CIEICTBEHHBIC CBS3U BIHSTHHS
pa3nn4IHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIINH.
Habnwooams n onucviéams peakliuu MEX]y BEILIECTBAMHU C
TTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU
1Ipogooums  OMBITHL, TOATBEPKIAIONINE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW PEAKIIUU OT Pa3INUHBIX (PAaKTOPOB

XumMHu4eckne peakiuu B pacTBopax

(10 u)

6 Onexrtponutnueckas | [lonstue 00  3NEKTpPONIMTHYECKOM — auccouuanuu. | Xapakmepuszoéamsb  TOHIATHS — «QJIEKTPOIMTUYECKAS

JUcconanus DIIEKTPOIUTHI u HEIJIEKTPOJIUTHI. MexaHu3M | AUCCOLMALM, «IIIEKTPOIUTHD», «HEIJEKTPOIIUTHD.
JUCCOIMAIUMH JIEKTPOIUTOB C Pa3IUYHBIM XapakTepoM | Ycemanasnuseams NPUUNHHO-CIIEICTBEHHBIC CBA3U MEX]Y
cBa3u. CTeneHp ANEKTPOJUTUYECKON JMCCOLMALMH. | IPUPOAOH FNEKTPOJIUTA U CTENEHBIO €0 TUCCOLNALIAH.
CunbHbBIC U ClIa0bIe AIIEKTPOIUTHIL. Yemanasnueams npUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
JdemoncTpanuu. VcnpiTaHue BENIECTB U UX PACTBOPOB | TUIIOM XUMHUYECKOHN CBSI3U B JIEKTPOJIUTE U MEXAHU3MOM
Ha AJIEKTPONPOBOHOCTD €ro JUCCOLMAIIIH.

7 OcHOBHbIE OCHOBHBIE TIOJIOKEHUS TEOPUU DIEKTPOIUTUUECKOU | Xapakmepu3oéams TOHATHS «CTENEHb JHUCCOLUALUNY,
MOJIOKEHUSI TEOpuH | auccormanuu. Kiaccupukanus MOHOB M UX CBOMCTBA. | «CHUJIBHBIC  AJICKTPOJUTHD), «CJIA0BIe  AJICKTPOJHUTHD,
3JIEKTPOIUTHYECKON | KUCIOThI, OCHOBaHUS M COJIM KaK 3JIEKTPOJUTHI. MX | «KaTHOHBDY, «AHHOHBD), «KHCIIOTBDY, «OCHOBaHHUSI,
JIUCCOIUAIIUN KJIAaCCU(PUKALIUS U JTUCCOIUATIHSL. «comu». Cocmasenams ypaBHEHUS BJICKTPOJIUTUYECKOU
(TOT). JdemoHcTpauuu. 3aBUCUMOCTH 3JICKTPONPOBOJHOCTH | JUCCOLMAIIMU KUCIOT, OCHOBAaHUM U COJIEH.

YKCYCHOM KHCIIOTBI OT KOHILEHTpauuu. JIBwxkenue | Mantocmpuposams TPUMEPAMH OCHOBHBIE IIOJIOKECHUS
OKpAaIIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE. TEOPHUH JIEKTPOJIUTHUECKON TUCCOLUALIUU.
Paznuuams  KOMIIOHEHTBI  JI0Ka3aTENbCTB  (TE€3UCOB,
apryMeHTOB U (JOPMBI JOKa3aTeIbCTBA)

8—9 | Xumnueckue OO6mue XMMHYECKHE CBOWMCTBA KHUCJIOT: HW3MEHEHHE | Xapaxmepu3o6amsb OOIIME XUMUUECKHE CBOMCTBA KUCIIOT
CBOMCTBA KUCIIOT B OKpacKy MHAMKATOPOB, B3AaUMOAEHCTBUE C METAJUIAMH, | C IO3ULIMI TEOPUH IEKTPOJIUTUYECKON TUCCOLIUALIAH.
CBETE TEOPHUH OKCHJAMU M TUAPOKCUJAMHM MeTauioB U coyisiMH. | Cocmagnsaimes MOJIEKYJISIPHBIE, IOJIHBIE M COKPAIIEHHBIE




JNEKTpoNUTHYeCKO | MosieKyssipHble U MOHHBIE (TOJHBIE W COKpAIlEHHBIE) | MOHHBIC YPAaBHEHUS pEeaKlUi ¢ yYaCTHEM KHUCIIOT.
JUcCOoLauU ypaBHEHUSA peakuuil. XHUMHUYECKUI CMBICH | Apeymenmuposams BOZMOKHOCTb IPOTEKAHUS PEAKLIUN ¢
COKpalI€HHBIX YPaBHEHHW. YCIOBHS IPOTEKAaHHUs | yHaCTHEM KHCIIOT Ha OCHOBe mpaswia bepromie u psga
peakuuii MeXIy DJIEKTPOJUTaMU [0 KOHUA. Pdx | akTMBHOCTH METaJUIOB.
AKTUBHOCTH METAJIJIOB. 1Ipo6ooume oNbITHL, TOATBEPKIAIOLINE XUMUUECKHE
JlaGopaTopuble onbIThl. 14. V3MeHeHHe OKpacKU | CBOMCTBA KUCIIOT, C COOIIOACHUEM MTPABHUI TEXHUKH
WHIUKATOPOB B  KHUCIOTHOM cpenme. 15.Peaknus | 6e3omacHOCTH.
HelTpaim3anuy  pacTBopa  INENOYM  PA3TUYHBIMU | Habaodams M onucvbiéams peakluy ¢ y4aCTHEM KUCIIOT
kucnoramu. 16. [Tonyuenue rugpokcuaa meau(Il) u ero | ¢ momomipo pycckoro (pogHOro) si3bIKa U SI3bIKAa XUMUU
B3aUMOJCICTBUE C pa3IMYHBIMU KuUclIoTamu. 17.
B3aumoneiictBue criibHbIX KUCIOT ¢ okcugom menu(1l).
18-20. BzaumopelicTBue KHCIOT ¢ MeTaiamu. 21.
KauecTBennas peakuuss Ha  kapOoHaT-uoH. 22.
[lonyyeHne CTyqHS  KpPEMHHMEBOM  KUCIOTBL.  23.
KauecTBeHHas peakuys Ha XJIOpUI- WIH CYJIb(aT-HOHbBI
10 XHUMHUUYECKUE OO6ume XUMUYECKHE CBOMCTBA mienoueii: | Cocmagnsams MOJIEKYJSPHBIE, NOJHBIE U COKpAlllEHHBIE
CBOICTBAa OCHOBAHUH | B3aUMOJICCTBUE C KUCIOTaMH, OKCUJIAMH HEMETAJIOB, | MOHHBIE YPABHEHMS PEAKIMi C yYaCTUEM OCHOBAHUH.
B CBETE TEOPUHU comsimu. OO1IMe XUMUYECKHE CBOMCTBAa HEPACTBOPUMBIX | ApeymeHmupoeams BOZMOKHOCTb IPOTEKAHUS PEAKLIUH C
3JIEKTPOJIUTUYECKON | OCHOBAHUM: B3aUMOJICHCTBUE C KUCIOTaMHM, PA3JIOKEHHUE | y4aCTUEM OCHOBaHUW Ha OCHOBE mpaBuiia beproie.
JMCCOLMAUU IIPY HarpEBAHUU. IIpo6ooums  OMBITH, TOATBEPXKIAIOIINE XUMUYECKHE
JlabopaTopubie onbIThl. 24. V3MeHeHHE OKpacKH | CBOMCTBa OCHOBaHUWH, C COOJIIOJICHHEM IMPABHII TEXHHUKU
MH/IMKATOPOB B ILEJIOYHOM cpere. 25. B3aumoneiictBue | 6€301acHOCTH
mieoyer ¢ yriaekucasiM Ta3zoMm. 26. KauectBeHHas | Habniodams W onucvléams PEakud ¢ y4aCTHEM KHCIIOT
peakuuss Ha KatuoH ammoHusa. 27. IlosydeHue | ¢ HIOMOIIBIO PyCCKOTO (POJHOIO) SI3bIKA U SI3bIKA XUMUU
rugpokcua meau(1l) u ero paznoxxeHue
11 XuMH4yecKue OO01mure XUMUYECKUE CBOMCTBA CPETHUX COJICH: Xapaxmepuzoeams 001IME XUMHUECKHE CBOWCTBA COJICH

CBOICTBa COJIEH B
CBETE TEOPUHU
BIIEKTPOIUTHUECKON
Aucconuanmuu

B3aUMOJICICTBUE C KUCIOTAMH, IIEJT0YaMHU, COJISIMU U
MeTaJulaMH. B3auMoelcTBUE KUCIBIX COJIEN CO
LIEJI0YaMHU.

JlaGopaTopHble  ombIThl. 28.  B3aumonelicTBue
kapOoHaToB ¢ kucioTamu. 29. [lonyuenue rugpokcuma
xeneza(Ill). 30. BzaumoaeiicTBue xene3a ¢ pacTBOPOM
cynbdata meau(Il)

C TTO3UIUH TEOPHUU ANEKTPOTUTUUECKON TUCCOIIUAIIAH.

Cocmasnsaims MOJEKYJSpHBIE, NOJHBIE U COKpALIEHHbIE

HWOHHBIC YPAaBHEHUS PEAKIUI C YHaCTUEM COJICH.

Apeymenmupoeams BO3MOKHOCTh IPOTEKAHUS PEAKLIUN C

y4acTHUEM COJIEW Ha OCHOBE TpaBmiia beprosuie.
1Iposooums  OMBITHI,

0€30I1aCHOCTH.

Habarwoams u onuceieams peakiiuy ¢ Y4aCTHEM COJICH C

no;msepncnafoume XUMHUYCCKUC
CBOHMCTBa coJiel, ¢ COOJIOJIEHHEM TIPaBHJI TEXHHUKHU
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ITOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XUMHH

12 [TonsTue o lunponu3, kak OOMEHHOE B3aUMOJICHCTBUE coliel C | Ycemanasnueams 3aBUCUMOCTh MEXIY COCTaBOM COJHU U
TUPOJIU3E CONEH BOJIOW. ['MApOIN3 CONMM CHIIBHOTO OCHOBAaHHUS M CIIA0OM | XapaKTepoM THAPOJIHN3a
KHCIOTHL. ['Maponu3 conu ciiaboro OCHOBaHUS W | AHanuzuposams CpeAy pacTBOpa COMH €  TOMOIIBIO
cunbHOU KucaoThl. [lkama pH. WHJIUKaTOPOB
JdemoncTpanun. OrnpeseneHne Xxapakrtepa cpelbl B | [Ipocnosuposams TUTI TUAPOIN3A COJIU HA OCHOBE aHAM3a
pacTBopax conieil. ero hopMyJibl
13 [IpakTnueckas CBoiicTBa KHCIIOT, OCHOBaHMIA, OKCHJIOB U COJICH B cBeTe | Ymemsb oOpamaThes ¢ 1ab0paTOpHBIM 000pyI0BaHHEM H
pabota Ne 1. | Teopun ANEKTPOJIUTUYECKON JUCCOLMAlU U | HarpeBaTelIbHBIMU MpPUOOpPaMH B  COOTBETCTBUU C
Pemenne OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM. MpaBWJIAMU TEXHUKH 0€30MaCHOCTH.
3KCHEPUMEHTATBHBIX Habniooams cBOMCTBA 3IEKTPOIUTOB M MPOUCXOASIINX C
3a0a4 = 0O  TeMe HHUMM SIBJICHU.
«DIEeKTPOIUTHYECKA Habniooams w  onucviéams peakuuu C  y4acTUEM
s TACCOLUAITUS» AJIEKTPOJIUTOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WITH
POJIHOTO) SA3BIKA U S3bIKA XUMHH.
Dopmynuposamb BBIBOJIBI 110 pe3yJibTaTaM MPOBEJICHHOTO
JKCIEPUMEHTA
14 O06001IeHNe U CUCTEMATH3AIMs 3HAHHMH 110 TeMe « XMMUYECKHUE PEaKIMKM B paCTBOPaX 2JACKTPOJIUTOBY
15 Kontponbnas pabota Ne 1 mo temMe «XUMHUYECKHE PEAKIIMH B PACTBOPAX IEKTPOJIUTOBY
HemeTtanbl 1 ux coequHeHus (25 1)
16 Ob6mas CrpoeHue aTOMOB HEMETAIIJIOB M UX MOJIOKEHUE B ObvscHAmMb, 4TO TAKOE HEMETAJLTHI.
XapaKTEePUCTHKA [Tepuoanueckoii cucteme. Psin Cpasnusamsv amIOTPOIHBIC BUIOM3MEHEHUS KUCIOPOa.
HEMETAJJIOB anekTpooTpunaTenbHocTu. Kpucrannnueckue pemw€rku | Packpviéams TPUUUHBI aJUNIOTPOIIUH.

HEMETAJIJIOB — IMPOCTHIX BEUIECTB. AJUIOTPONHS U €€
npuyrHbl. PU3nUecKre CBOHCTBa HeMeTauoB. O0mue
XMMHUYECKHE CBOMCTBA HEMETAJVIOB: OKUCIIUTEIbHbBIE U
BOCCTaHOBUTEJIbHBIE.

Jdemoncrpauun. Kosuteknus HeMmetamwioB. Mogenu
KPUCTAJUIMYECKUX PEIIETOK HEMETalJIOB: aTOMHbIE H
MoOJIeKyJsipHble. O30HATOP W TPUHIMUIBI €ro PadOTHI.
I'openne HeMeTamioB — MPOCTBIX BEILECTB: CEPBI,
dbocdopa, TpeBECHOTO YTIIs.

Xapaxmepuzosams XUMUYECKUE JIEMEHThI-HEMETAIIIBI U
MPOCTHIE BEIIECTBa-HEMETAJUIbI: CTpOeHUE, (pu3mueckue
1 XUMHYECKHE CBOMCTBA HEMETAILIOB.

Obvsicusams 3aBUCHMOCTD OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX CBOMCTB (WM npeocKa3viéambv
CBOICTBA) 3JIEMEHTOB-HEMETA/VIOB OT HMX IOJIOKECHUS B
[Tepuoanueckoit cucreme xuMuueckux snemeHToB /1. U.
MeHnpeneena.

Yemanasnueambs npUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM  aToOMa, XUMHUYECKOH CBS3bIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKM  HEMETAUIOB U HX
COCAUHCHHMM, X (PU3MUCCKMMU CBOMCTBAMHM.
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ﬂOKClS’bl@ClI’I’lb OTHOCHTEIBHOCTh TOHITHM «META» U
HEMETAJLID»

17 OGmas ["amorensl, CTpoeHHE WX AaTOMOB M  MOJEKYI. | Xapakmepu3oeamsb CTpoeHUE, PU3NUECKUE U XUMHUCCKUE
XapaKTEePUCTHKA dusznueckue M XUMUYECKHE CBONCTBAa TaJIOT€HOB. | CBOMCTBA, MOJYyUYEHUE U IPUMEHEHUE TaJIOTEHOB B IJIaHE
yeMeHToB VIIA 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB TajOreHOB B | OOIIETro, 0COOEHHOTO M €IMHUYHOTO.

CPYIIIbI — 3aBUCUMOCTH OT ux noyiokeHuss B llepuoaunueckoit | Yemanagnusams NpUUUHHO-CIIEICTBEHHBIEC CBA3U MEX]Y
rajoreHoB cucteMe. HaxoxneHue rajloreHoB B IPUPOAE U MX | CTPOEHMEM  aTOMa, XHMHYECKOM  CBSI3bI0, THUIIOM
MoJfyyeHue. 3HaueHue U MPUMEHEHNE TaJIOre€HOB. KPUCTATMYECKON PENIETKH TaJOT€HOB, X (PU3MYeCKIUMHU
JdemoncTpanuu. OOpasibl TaJIOT€HOB — TMPOCTHIX | U XUMHUYECKUMH CBOWCTBAMHU
BelllecTB. B3anmojelcTBre TrajoreHoB ¢ MeTajulaMHu.
BriTecHenue xjaopa 6poMOM UM MOJIa U3 PACTBOPOB UX
coJieit
18 CoenuHeHus ["amoreHoBOIOPOABI M COOTBETCTBYIOIIME UM KHUCIIOTHIL: | Xapakmepuszoéams cOCTaB, (HU3MUECKUE M XMUMHYECKUE
rajoreHoB IJITABUKOBAsI, coJIsiHas, OpOMOBOZIOpPO/IHAS, | CBOMCTBA, TMONY4YCHHE U MNPHUMEHCHUE COCAMHCHUU

HMOJ0BOJIOPOHASL. ["asiorenuasl. KauecTBeHHbIE | FaJIOT€HOB C UCMHOJIH30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA

peakiuu Ha rajioreHUu-uOHBI. [IpumMenenue | u s13bIKa XUMUHU.

COEIMHEHUI raJloreHoB U UX OMOJIorHYecKast poJib. Ha3zvieams coenvHeHusi TrajmoreHoB 1o dopmyle U

JemoncTtpanus. Koutekiuss TpUpOIHBIX COSAMHEHUH | cocmasnsims GOPMYIII IO MX HA3BAHUIO

XJiopa. Yemanasnueams NpUUMHHO-CIEICTBEHHBIE CBSI3U MEXKAY

JlaGopaTopHble onbITh. 31. Pacno3HaBaHue XUMUYECKOHN CBA3BIO, TUIIOM KPUCTAJUIMUECKOW PELIETKU

raJoreHua-HOHOB COCIUHEHUM  rajoreHoB, UX  (U3HYECKUMU U
XUMUYECKUMH CBOMCTBaMHU.
Ilposooums, HabaOOaMb W ONUCHIGAMb XUMHYECKHUI
AKCIEPUMEHT MO PACMO3HABAHUIO TaJIOT€HU]I-MOHOB C
COOJIOICHUEM MTPABHII TEXHUKH 0€30IaCHOCTH.
Buinoanams pacueTsl MO XUMHUYECKUM (opMmynaMm U
YpPaBHEHHUSAM pEaKIUil, MNPOTEKAIMNX C Yy4aCTHEM
COEIMHEHHI TAJIOTEHOB

19 [IpakTuueckas ConsiHast KUCJIOTa — CHJIBHBIA 3JIEKTPOJUT. TunudHbie | Ymems oOpamarbes ¢ 1ab0paTOpHBIM 000pY0BaHUEM U
pabora No 2. peakuuy KHUCIOT: B3aUMOJCHCTBHE C METa/UIAMH, | HATPEBATEIbHBIMU MPUOOpPAMH B COOTBETCTBUU  C

«M3yueHune CBOUCTB
COJISTHOM KHMCJIOTBD»

OCHOBHBIMH U aM(OTEPHbIMU OKCHJAMH, OCHOBAHUSIMU
u aM(pOTepHBIMU TUAPOKCUIAMU, COJISIMH.
KauecTBeHHas peakuus Ha XJIOpUI-HOH.

IIPaBUJIAMU TEXHUKHU 0€30IaCHOCTH.

Habnwooams CBOWCTBA 3JIEKTPOJINTOB M MPOUCKOASIINX C
HUMU SIBJICHUH.

Habniwooams w  onucviéams peakmu €  y4acTHEM
JIEKTPOJIMTOB € TIOMOIIBIK €CTECTBEHHOT'O (PYCCKOI0 MIIN
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POJIHOTO) SA3bIKA U S3bIKA XUMHH.
Dopmynuposampb BEIBOJIBI IO PE3yJIbTaTaM IMPOBEICHHOTO
JKCIIEPUMEHTA

20

Oouias
XapaKTePUCTHKA
ayeMeHTOoB VI A -
xanbKkoreHoB. Cepa

OO6mras xapakTeprucTuka 3J1eMeHToB VI A — rpymnimsbl.
Cepa B nipupo/ie u e€ nojryueHue. AJJIOTPOIHBIE
Moau(UKAIIUU CEPHl U UX CBOMCTBA. XUMUYECKUE
CBOMCTBA CEphl U €€ IPUMEHEHHUE.

Jdemoncrpauunu. BzauMoaelictBue cepbl ¢ METAIJIaMH.
I'opeHnue cepsl B kucnopone

Hasams 00LIyI0 XapaKTEPUCTHKY aToMaM, IPOCTBIM
BEIIECTBAM U COEIMHEHUSM XaJIbKOT€HOB B 3aBUCHMOCTH
OT uX noJioxkeHus B [leproauyeckoii cucreme.
Xapakmepuzoeams CTpOCHUE, aJUIOTpomus, (pusnyeckue
Y XMMHYECKHE CBOWCTBA, ITOJIyYE€HUE U IPUMEHEHHE CEPBI.
Yemanasnueams npuUMHHO-CIIEICTBEHHBIE CBSI3U MEXY
CTPOCHMEM  aTOMa, XHMHYECKOM CBSA3bIO, THUIIOM
KPUCTANIMYECKON pEemeETKH cephl, €€ (PU3MUECKUMH U
XMMHYECKHMHU CBOMCTBAMM.

Buvinonnams pacd€Tel MO XUMHUYECKHM (QOpMylnaM H
YPAaBHEHHSAM PEaKLUi, IPOTEKAIOIINUX C YI4aACTUEM CEPBI.
IIposooums, Hab0OamMb W ONUCLIBAMb XUMUYECKUN
DKCIEPUMEHT 110 TOPEHHMIO CEpbl Ha BO3LyXe U B
KUCIOpOAE€ C  COONIOZCHHWEM  MpaBWJI  TEXHUKHU
0e30nacHOCTU

21

CepoBogopoa u
CyJIbQUIBI

CepoBOJIOpOI: CTPOCHHUE MOJICKYJBI, (HU3UYECKHEe U
XUMHUYECKHeE, MoTyYeHne 1 3HaueHune. CepoBoaopoHas
kuciota. Cynbduasl 1 ux 3HayeHue. JIroMuHODOPHI.
HemoncTpauus. Komneknus cynbGuaHbIx py.
KauecTBeHHas peakiyst Ha CyIb(pHI-HOH

Xapaxmepuzoeams cocTaB, (U3HUECKHE W XHUMHUYECKUE
CBOICTBA, MOJIYYCHHUE U TPUMEHEHUE COSTMHEHUH CEphI B
CTENEHU OKHUCJIECHHS —2 C HCMOJIb30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMHH.

Haszvieams coeqnHeHusi cepbl B CTETIEHU OKHUCIICHUS —2
o popmyse u cocmasnames HOPMYIIBI IO UX HA3BAHUIO.
Cocmagnsame MOJNEKYJSIPHBIE W HOHHBIE YpPaBHEHHS
peaKkuuii, XapakTepHU3yIOIHe XHWMHYECKHE CBOMCTBA
COCIMHEHHM Cepbl B CTENICHU OKUCICHUS —2.

Onucviéams  TIPOLIECCHl  OKHUCIIEHUS-BOCCTAHOBIICHUS,
onpedensms  OKUCIUTENIh W  BOCCTAHOBUTENh M
cocmaensimes  DIEKTPOHHBIN OajaHC B peakuusx C
Y4acTHEM CEPbI B CTENIEHU OKUCTICHUS —2.
Yemanasnueams puUMHHO-CIIEICTBEHHBIE CBSI3U MEXTY
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XUMHYECKON CBS3bI0, TUIIOM KPUCTAIIIMYECKON PEIIETKH
COCI[I/IHGHI/Iﬁ CCPbI, HX (I)I/I3I/I‘ICCKI/IMI/I U XUMHWYCCKUMU
CBOMCTBaMHU

22 Kucnoponusie Oxcun cepoi(IV), cepHucras kucinora, cyabQUTHL | 3anucvieams (HOPMYIBI OKCHUIOB CEPBI, HA3bI8AMb WX,
COEIMHEHUS CEPBI KauecTBenHnas peakuus Ha CyJIb(QUT-HOH. Onucvléams CBOMCTBA HAa OCHOBE 3HAHMI O KHMCIIOTHBIX
Okxcup cepoi( V), cepHast Kuciota, cyib}arsl. OKCHJIAX.
Kpucramnoruaparsl. KauecTBeHHas peakius Ha Xapaxmepuzoeams cocTaB, (GU3HUECKUE M XHUMHUYECKHE
CyJb(aT-uoH. CBOMCTBA CEpPHOM KHUCJIOTBI Kak JJIEKTpPOJIUTa C
JemoncTpanun. OGeciBeyrBaHie OKpaIIEHHbBIX UCIIOJIb30BAaHUEM PYCCKOro (POIHOIO) sI3blKa M S3bIKA
TKaHEH U [IBETOB CEPHUCTHIM Ia30M. XUMUHU.
BzaunmopeiicTBre KOHIIEHTPUPOBAHHON CEPHOM Cocmaenams MOJIEKYJSIPHBIE W HOHHBIE ypaBHEHHS
KHCIIOTHI ¢ Meqbl0. OOyriuBaHue OPraHUYECKUX peakiuii, XapaKTepu3ymolMX XUMHUYECKHE CBOWCTBA
BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM. CEpPHOM KHUCJIOTHI.
JlabopaTopHble ONBITHI. Pacnosnaéams cynbhaT-nuoHsbI.
32. KauecTBeHHBIC peakluK Ha CyIb(paT-HOHBI. Xapaxmepuzosams  CBOWCTBA  KOHIICHTPUPOBAHHOMU
CEpPHOM KHUCIOTHI KaK OKHUCIUTENSI C HMCIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHUH.
Cocmasnsamos ypaBHEHUs OKHUCJIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKUUNA METOJOM 3JIEKTPOHHOIO
Oananca.
Buinonname pacu€rhl Mo XuMUYECKUM (opMmynaMm U
YpaBHEHUSAM PEAKIIH, MPOTEKAIOIINX C YYACTUEM CEPHOU
KHCJIOTBI.
Habnwooams 1 onuceiéams XUMUYECKHH SKCIEPUMEHT
23 [IpakTnueckas CepHass KuCJIOTa — CHJIBHBIM d3yekTponuT. CBoicTBa | Ymems oOpamarbes ¢ 1abopaToOpHBIM 000pyI0BaHUEM U
pabota Ne 3. pa30aBICHHONH CEpHOW KHUCIOTHI, KaK TUIWYHOW | HATPEBAaTEIbHBIMU TMPUOOPAMH B  COOTBETCTBUU C

«M3yueHune CBOMCTB
CEpPHOM KHUCIIOTBD»

KHCJIOTBI: B3aNMOJICHCTBHE C METAJUIAMHU, OCHOBHBIMU U
amM(pOTEpHBIMU OKCHJIaMH, OCHOBAHUSIMHU "
ampoTepHBIMU THIpOKCHIaMH, coisiMu. KadecTBeHHas
peaxiyst Ha cyib(ar-uoH.

NpaBUJIaMH TEXHUKH 0€3011acHOCTH.

Habnwooams cBOWCTBA 3JIEKTPOJIUTOB M MPOUCKOASIINX C
HUMU SIBJICHUH.

Habnwooams ¥ onucviéams peaklMu €  y4acTHEM
3IIEKTPOIIMTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POHOTO) SI3bIKA M S3bIKA XHUMUH.

Dopmynuposamb BEIBOJBI IO pe3yIbTaTaM IIPOBEICHHOTO
IKCIIEPUMEHTA
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24

OOGmas
XapaKTEePUCTHKA
XUMHUYECKHUX
aneMeHToB VA
rpynmsl. A30T

OO6mras xapakTepucTuka 31eMeHTOB VA rpymnmbl. A30T,
CTpoeHHe aromMa U Mousekylbl. ®Dusnyeckue u
XUMUYECKHE CBOMCTBA M IPUMEHEHHE a30Ta. A30T B
MIPUPOJIC U €r0 OUOIOTHYECKast POIb.

Hemoncrpaums. {narpamma «CoctaB BO3ayXxay.
Buneodparmentst u cnaiiasl «IItnusu 6azapbn

Jlasamb OOIIYI0 XapaKTEPUCTHKY aTroMaM, IPOCThIM
BEILIECTBAM U COCIMHEHUSIM THUKTOINE€HOB B 3aBUCUMOCTHU
OT uX noJjioxkeHus B [lepuoguyeckoil cucreme.
Xapaxmepuzoeams cTpoeHue, GU3NUECKUE U XUMHUECKUE
CBOMCTBa, TMOJy4YeHHME M NPUMEHEHHE a3oTa ¢
WCIOJIb30BAHUEM PYCCKOTO (pOAHOr0) sA3bIKAa M SI3bIKa
XUMHH.

Ha3zvisams coenqunenust a30Ta o GopMylie U coCmasisims
(hopMyJIBI IO UX HA3BAHMUIO.

Yemanasnueams npUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aToMa M MOJEKYJbl, BHJIOM XUMHUYECKOU
CBSA3M, TUIIOM KPUCTAJUIMYECKON PEHETKU a30Ta U €ro
(HUBUIECKUMU U XUMUYECKUMH CBOMCTBAMH.

Buinonname pacu€Thl Mo XUMHUYECKUM (opMmyrnaMm U
YpaBHEHHUSM pEaKIHil, MPOTEKAIIIMX C YYaCTUEM a30Ta

25

Ammuak. Conu
aMMOHUSI

AMMHUaK, CTpoeHHE MOJIEKYJBI U (PU3HUECKHEe CBOHCTBRA.
AMMUadHass BOJA, HAWATBIPHBIA CHOUPT, THUApPAT
aMMuaKa. JIOHOpHO-aKLENTOPHBIN MEXaHU3M
oOpa3oBaHMsl KaTHMOHAa aMMOHHUS. BoccraHoBuUTeNbHBIE
CBOICTBA aMMHaKa.

Comn amMmMoHMs W ux npuMeHeHue. KadecTBeHHas
peakiys Ha KaTUOH aMMOHHUSL.

demoncTpauuu. [Tonyyenue, cobupanue u
pacno3HaBaHHe aMMuaka. Pa3noskenue 6mxpomara
aMMOHWUSI.

JlabopaTopHble ONBITHI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHUS

Xapaxmepuszoéams ~ COCTaB, CTPOECHHUE  MOJEKYJIbI,
¢busznyeckue MW XUMHYECKHE CBOWCTBA, IOJIyY€HHE U
MPUMEHEHHEe aMMHaKa C HCIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.

Has3zvieams conmu aMMOHHA 110 (hopMyTiaM U cocmagnams
(GbOopMyJIbI IO UX HA3BAHUSIM.

3anuceieamv MOIEKYJIApPHbIE W HOHHbBIE YpaBHEHUS
peaKkuuii, XapakTepU3yIOIIHe XHWMHYECKHE CBOMCTBA
aMMMaKa 1 COJIEH aMMOHHUS.

Cocmasnsame ypaBHEHHUS OKHUCJIATEITHHO-
BOCCTAHOBUTENIBHBIX PEAKIMHA C ydacTHEM aMMHaKa C
MTOMOIIIBIO AJIEKTPOHHOTO OanaHca.

Yemanasnueams TpUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
BHJIAMU XUMHYECKHX CBS3€H, TUIIAMU KPHCTAUTMICCKUX
pPEemIéTOK aMMHaKka U Colieil aMMOHUS U UX (PU3NYEeCKUMHU
Y XUMHYECKUMHU CBOMCTBAMH.

IIpogooumys, Habmooams M ONUCLIBAMb XUMUYECKUN
AKCIIEPUMEHT 10 PACMO3HABAHUIO HOHOB aMMOHHUS C
COOJTIOICHHE TIPABIII TEXHUKH 0€30MacHOCTH.
Boinoaname pacu€rel 1o XUMHUYECKUM (dopmysiaM |

15




YpPaBHEHUSM peakiuil, MPOTEeKAIUX C Y4YacTHEM
aMMuaKa

26 [IpakTuueckas [Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa. Ilonyuams, cobupamv W  pacno3naeams  aMMHaK
pabota Ne 4. N3yyenne pacTBOpUMOCTH aMMHUaKa B BOJIE U Obpawamvca ¢ 1abOpPaTOpHBIM  O00OpYJOBaHUEM U
«Iloxyuenue XapaKTepUCTHKA OCHOBHBIX CBOIMCTB I'MpaTa aMMHaKa. | HAarpeBaTeIbHBIMH NPUOOpPaMU B  COOTBETCTBHUH  C
amMMmuaka u u3yuenue | KauecTBeHHas peakuys Ha KaTHOH aMMOHHSL. MpaBWJIaMU TEXHUKH 0€301aCHOCTH.
€ro CBOWCTB» Habnwoams 1 onuceiéams XUMUYECKUN KCIIEPUMEHT C

MTOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U A3bIKA XUMHH.
Dopmynuposamsb BEIBOIBI 110 PE3YJITATaM IPOBEIEHHOTO
AKCIIEPUMEHTA.

Compyonuuams B mporiecce y4eOHOTO B3aMMOJCHCTBUS
pu paboTe B rpymnmnax

27-28 Kucnoponconepsxany | Okcuasl a30Ta: HeCOIe00pa3yolue U KUCIOTHBIE. Xapaxkmepuzosams cOCTaB, QU3HUECKUE U XUMHUYECKHE
Ue COEUHEHUS A3oTHuCTast KUCIIOTa U HUTPUTHI. CBOMCTBA, MOJYyYEHUE U NPUMEHEHHE OKCUIOB a30Ta C
azoTa A3OTHas KUCJIOTa, €€ MoJlydeHre U cBolicTBa. HUTpaThl. | MCHIOIB30BaHUEM PYCCKOTO (POAHOTO) sI3bIKa M S3bIKA

Jdemoncrpaumnu. Bzaumonericreue
KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.
I'openue u€pnHoro nopoxa. Paznoxxkenue HUTpara Kanus
Y TOPEHHE JPEBECHOTO YTOJbKa B HEM.

JlabopaTropubie onbiThl. 34. XuMHUYECKHE CBOWCTBA
A30THOM KUCJIOTHI, KaK 3JIEKTPOJIUTA

XUMUHU.
Cocmagnsame MONEKYJSIPHBIE W WOHHBIE YpPaBHEHHS
peakuuii, XapakTepU3yIOIIHE XHWMHYECKHE CBOMCTBA
OKCHJIOB a30Ta.

Yemanasnueams mpUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
BUJIOM XHMHUYECKOW CBSA3M, TUIIOM KPHUCTAJUINYECKOU
pemIETKH OKCHJIOB a30Ta W WX (U3HYECKUMU H
XUMUYECKUMH CBOWCTBaMHU.

Xapaxmepuzoeams coCTaB, (U3MUECKHEC W XHUMHUYCCKUC
CBOMCTBA  a30THOM  KHUCJIOTBI  KaKk  3JIEKTPOJIUTA,
NPUMCHCHHE C MCIOJB30BAaHUEM PYCCKOro (PpOIHOIO)
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SI3bIKA U SI3bIKA XUMHUH.

3anucevieamv MOIEKYJPHbIE W HOHHBIE YpaBHEHUS
peaKkuuii, XapakTepHU3yIOIHEe XHWMHYECKHE CBOMCTBA
A30THOM KUCJIOTHI KaK 3JIEKTPOJIUTA.

IIposooums, naba0O0ame W ONUCHIGAMb XUMHYECKUI
JKCIICPUMEHT, XapaKTEepU3YIOIIUM CBOMCTBA a30THOMU
KHCIIOTBI Kak »3JIEKTPOJHUTa, C COOJIOACHHEM IpaBUIl
TEXHHUKHU 0€30MaCHOCTH.

Xapaxkmepuzo6amb a30THYIO KUCJIOTY KaK OKHUCITUTEIIb.
Cocmasnsamos ypaBHEHUS OKHUCJIUTENIbHO-
BOCCTAHOBUTEIBHBIX  PEAKIUN,  XapaKTePU3YIOIINX
XUMHUYECKHUE CBOMCTBA A30THOM KUCIOTHI KAK OKUCITUTEIS,
C TIOMOIIBI0 JIEKTPOHHOTO OajaHca.

IIposooumys, Habmooams M ONUCLIBAMb XUMUYECKUN
AKCIEPUMEHT, XapaKTepHU3YIOIH CBOWCTBA a30THOMU
KHCIIOTBHI KaK OKHUCIHTENS, C COOJIOJCHHEM MpaBUII
TEXHUKH 0€30MMacHOCTH

29 ®ocdop u ero ®ochop, crpoenue atoma u amwtorporwus. Docunsl. | Xapakmepuzosams CTpoeHUE, ATUIOTPONUIO, PUINIECKUE
COCTMHCHUS ®ochun. Oxcung dochopa(V) u oprodocdopHas | © XUMHUECKHE CBOMCTBA, MOJYYCHHE M TPUMECHEHHUE
KHCJIOTA. @ocdarel.  DocdopHbie  ynobpenus. | pocdopa ¢ UCTOIH3OBAHUEM PYCCKOTO (POMHOTO) SI3bIKA
WHucexkTuuuasl. U S13bIKa XUMHUHU.
JemoncTpanuu. O6pa3isl IPUPOAHBIX COSAMHEHUIH CamocTOATeNbHO  Onucvl@ams  CBOMCTBA  OKCHUJ
tdocdopa. 'openne pochopa Ha Bo3ayXE U B dochopa(V) Kak KHUCIOTHOTO OKCHJIA UM CBOWMCTBA
kuciaopoze. [lonyuenue 6enoro gocdopa u ucnbitanue | opTohocPOpHOil KUCTOTHI.
€ro CBONCTB Hnmocmpupoeams ~ 3TH  CBOWCTBA  YPaBHEHUSIMHU
JlaGopaTopHbIe onbIThI. 35. KauecTBEHHBIE PEAKIIMU COOTBETCTBYIOIIUX PEAKLIUM.
Ha (ocdar-noH. Ilposooums, HabaOO0amMb W ONUCHIGAMb XUMHYECKUI
OKCIIEPUMEHT C  COONIOJICHHEM TpaBUI  TEXHUKH
0€301acHOCTH.
Pacnosznasams hocdar-uoHsl
30 OGmas OO6mras xapakTepucTrka 3J1eMeHToB [V A- rpynmsr: Jlasamb OONIyI0 XapaKTEPUCTUKY aToMam, IPOCTBIM
XapaKTepUCTHKA O0COOCHHOCTH CTPOCHHUS aTOMOB, IPOCTHIX BEIIECTB U BEIIECTBAM M COEAMHEHUSM dJ1eMeHTOB [V A- rpynmsl B

anemeHToB [V A-
IPYIIIBL. YTIEPOX

COCIMHCHHH B 3aBUCUMOCTH OT TIOJIOKEHUS DJIEMEHTOB
B [lepuoaunueckoii cucreme. Yraepoi. AJIOTPONHBIE
Moaudukanuu: amMas, rpadut. AMoOpdHBIA yriaepoa u

3aBUCUMOCTH OT UX TmojoxeHus B llepuoamyeckoii
CHUCTEME.
Xapaxmepuzoeamsp CTpOSHHE, aAJLIOTPOIHIO, (DH3UISCKUE
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€ro copTa: caka, aKTHBUPOBAHHBINA YTOJIb. AJCOPOITHSI.
XuMmunyeckue cBoicTBa yriaepoaa. Kokcoxumuueckoe
IIPOU3BOJICTBO U ero npoaykuus. Kapousl.
Jemoncrpanuu. Komtekuus «OO0pasubl MPUPOTHBIX
coequuenuit yrinepoaa». Iloptper H. JI. 3emunckoro.
IloryonieHne akTUBUPOBAHHBIM YIVIEM PACTBOPEHHBIX
BEIIECTB WJIM ra30B. Y CTPOMCTBO MPOTUBOTa3a

U XUMHUYECKHE CBOMCTBA, MOJyYE€HHUE M TPUMEHEHHE
aMop(HOTO YIJIepoJila U €ro COPTOB C HCIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.

Cpasnueams CTpOCHUE U CBOMCTBA aiMa3a U rpagura.
Onucwvieams OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE
CBOMCTBA yTiIepoJa.

Ilposooums, naba0Oame W ONUCHIBAMb XUMHYCCKUIH
OKCIIEPUMEHT C  COONIOJICHHEM TMPaBUI  TEXHUKH
0€30MacHOCTH

31

Kucnoponcoaepkarg
Ue COCIUHEHUS
yriaepoaa

Oxkcua yriepona(ll): ctpoenue MolieKyJsibl, MOJTyYEHUE
n ero cBomctBa. Okcua yriuepona(IV) ): crpoenme
MOJIEKYJIBI, TOJYy4YEHUE M €ro CBOWCTBA. YTOJbHAas
kuciora. Conau  yroiapbHOM KHCIOTHI: KapOOHAThl |
rupokapOoHaThl. TeXHUUYeCKas 1 MUIIeBas COa.

Xapakmepuzoeams cOCTaB, (PU3NUECKUE U XUMHUYECKHUE
CBOICTBa, MOJyYeHHE U MPUMEHEHHE OKCHJIOB yriepoja
C HMCIOJIb30BaHUEM PYCCKOTO (POJIHOIO) Si3bIKA U SA3BIKA
XUMHH.

Yemanasnueams npuUMHHO-CIIECTBEHHBIE CBSI3U MEXY
BUJAMU XUMHYECKHUX CBS3€d, TUIIAMU KPUCTAIMYECKUX
pemETOK OKCHIOB yriepoja, HuX (U3HYECKUMH U
XUMHUYECKUMHU CBOICTBaMH, a TaKkKe PUMEHEHHEM.
Cobnio0oams TpaBUJa TEXHUKH O€30MacCHOCTU MpHU
MCIOJIb30BaHUHU NIEYHOTO OTOTICHUSI.

Oxa3vleams TIEPBYIO TIOMOIIb MIPU OTPABICHUH yTrapHBIM
ra3oM.

Xapakmepuzoeéams cOCTaB, (PU3UUECKUE U XUMHUYECKHUE
CBOMCTBa, MOJyYEHUE U MPUMEHEHUE YTOJIbHON KUCIIOTHI
u eé comeil (kapOoOHATOB M TIUAPOKApOOHATOB) C
HCIIOJIb30BAaHUEM PYCCKOro (POIHOIO) si3blKa M S3bIKA
XUMUH.

Unnrocmpuposams ~ 3aBUCUMOCTh ~ CBOWCTB  COJIEH
YTOJIbHON KUCIJIOTHI OT UX COCTAaBA.

Ilposooums, HabaOOamMb W ONUCHIGAMb XUMHYECKUN
HKCHEPUMEHT ¢  COONIOJIEHHMEM TMpaBHJI  TEXHUKHU
0€301acHOCTH.

Pacnosnaéamnb kapOboHaT-MOH.

Buvinonname pacdérel 10 XUMUYECKUM (opMyiaM

U YPaBHEHUSM peakIfii, IPOTEKAIOIUX C Y4aCTHEM
COEIMHEHMH yTIIepoia
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32

[IpakTuueckas
pabota Ne 5.
«ITonyuenue
YIJIEKUCIIOTO ra3a u
U3Yy4YEHUE €ro

[Monmyuenne, cobnpaHue U pacrio3HaBaHUE YTIEKHCIOTO
raza. M3yuenue pacTBOPUMOCTH yTIEKUCIIOTO ra3a B
BOJIC ¥ XapaKTEPUCTHKA KHUCIOTHBIX CBOMCTB yrOJbHON
kucnoThl. KauecTBeHHas peakius Ha KapOoHaT- U
TUAPOKApOOHAT-HOHBI

Ilonyuamos, cobupame M pacnosHaéamy YTIEKUCIBINA Ta3
Obpawamvca ¢ 1a00OpPaTOPHBIM  OOOPYJOBAaHUEM U
HAarpeBaTeIbHBIMU NPUOOpaMH B  COOTBETCTBHH  C
IpaBUJIAMU TEXHUKHU 0€30MaCHOCTH.

Habniooams u onucvléams XUMUYECKUH SKCIIEPUMEHT C

CBOMCTB» IIOMOUIBIO PYCCKOT'O (POIHOTI0) A3bIKA U A3bIKA XUMHH.
Dopmynuposams BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEJIEHHOIO
JKCIIEPUMEHTA.
Compyonuuams B TIpoIeCCe YU4E€OHOTO B3aMMOJICHCTBHS
npu paboTe B rpynmnax
33 YrneBoaopobl. Heoprannueckue nu OpraHu4ecKue BEIIECTBA. Xapaxmepuzoeams OCOOCHHOCTH COCTaBa U CBOWCTB
YraeBoaopoibl. XUMHUYECKOE CTPOEHHUE OPTraHUYECKUX | OPTraHUYECKHX COCTUHEHUH.
BEIIECTB, KaK NOPSAJOK COEANHEHNS aTOMOB B MOJIEKyJe | Paznuuams npeleibHble U HENPEIEIbHbIE YTIEBOIOPOIbI.
10 BaJI€HTHOCTH. Ha3zvieams u 3anuceieame GHopMynbl (MONEKYJISpHbIE U
MeraH, 3TaH, Kak MpeAeibHbIe YTIEBOAOPOAbl. DTUIIEH | CTPYKTYPHBIC) BAKHEUIINX npeCcTaBUTENEH
U alleTUJIeH, KaK HenpeaesbHbIe (HEHACKIIIEHHbIE) YIJIEBOJOPOIOB.
yII€BO0OpOAbl. ['opeHue yriesogopo1oB. Ilpeonaeams ~ SKCIIEPUMEHT 1O PACIO3HABAHUIO
KauecTBeHHBIE peakiy Ha HENPEEIbHbIE COEIMHEHHI HENPEIEIbHOTO CTPOCHHUS.
COEJIMHEHUS. Habniooams 3a XOIOM XHMMHUYECKOTO SKCIEPUMEHTA,
JdemoncTpauuu. Mosenu MoJIeKyJl METaHa, ITaHa, OIUCHIBATh €T'0 U JIeJIaTh BHIBO/IBI HA OCHOBE HA0JIIOICHUH.
STWIEHA U alleTUiIeHa. B3aumoaencTeue 3TuieH ¢ Dukcuposams Pe3ysIbTaThl 3KCIEPUMEHTA C IIOMOIIBIO
OpOMHOM BOJIOW M PaCTBOPOM II€pMaHTaHaTa Kajusl. pycckoro (poaHOro) s3bIKa, a TakKKe C TOMOIIBIO
XUMHUYECKUX GOPMYI U YPAaBHEHHIA.
34 Kucnopoaconepxka- | DTUIOBBIN CIUPT, €r0 MOJyYEHUE, TPUMEHEHUE U Xapaxmepuzosams CHUPTHI, KaK KUCIOPOJCOIEpKAIIUE
ye opraHuueckue | ¢usnonoruueckoe aeiicrsue. TpexaTOMHBIN criupT OpraHUYECKHUE COCIUHECHUS.
COETMHEHUS rmneprH. KauecTBeHHas peakiys Ha MHOIOaTOMHBIE Knaccugpuyuposams ciupThbl IO AaTOMHOCTH.

CIUPTHL. YKCYCHas — IPEJICTaBUTEIb Kilacca
KapOOHOBBIX KHCIIOT.

Jemonctpanun. O0mrie XUMHUYECKHE CBOHCTBA KUCIOT
Ha MpUMEpPe YKCYCHOM KUCIOoThl. KauecTBeHHas
peaxiys Ha MHOTOATOMHBIE CITUPTHI.

Hasvieamy 1npencraBuTesled OJHO- U TPEXATOMHBIX
CIIMPTOB U 3alUCHIBATE U3 (OPMYIIbI.

Xapaxmepuzoeamb KUCIOTHI, KaK KUCIOPOACOAECPKAILNE
OpPraHUYECKUE COCTUHCHMUS.

Haszvisamyo IIpeACTaBUTENEH IIPEACIIBHBIX u
HENpeAeIbHbIX KapOOHOBBIX KHUCIOT M 3alMChIBaTh W3

bopMyIIBL.
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35

Kpewmnuii u ero

Kpemuuii, ctpoenue ero aroma u cpoiictsa. Kpemuuii B

Xapaxmepuzoéams CTpPOCHHE aTOMOB M KPHUCTAJJIOB,

COEMHEHHUS npupoje. Cunuuuasl u cunad. Oxeun kpeMausi(1V). buznuecKkne W XUMHYECKHE CBOWCTBA, IOJNyYCHHUE U
KpemnueBas kuciiora u €€ comnu. IIPUMEHEHNE KPEMHHUS C HCIOJIB30BAHUEM PYCCKOTO
Jemoncrpanuu. Komnekius «O0pa3ubl IpUPOIHBIX (poHOTO) s3bIKA U A3BIKA XUMUH.
COeIMHEHUI KpeMHus». Komekius cTekina, kepaMuky, | Ycemanaenueams NPUYUHHO-CIIEICTBEHHBIE CBA3U MEXIY
LIEMEHTA U U3JEIUI U3 HUX. CTPOEHHEM aTOMa, BHUJIOM XHMHUYECKOM CBSI3U, THUIIOM
KPUCTAJIMYECKON PEIIETKU KPEMHUS, €ro (pu3nuecKkumu
U XUMHUYECKUMU CBOMCTBAMH.
Buvinonname pacuérel 1o XUMUYECKUM GopMyiaMm
U YPaBHEHUSM PEAKLMM, IPOTEKAIOIIUX C yYaCTUEM
KPEMHUS U €T0 COCUHEHHIA.
Xapakmepuzoeéams CcOCTaB, PU3UUECKUE U XUMHUYECKHUE
CBOMCTBA, TMOJNYy4YEHHE W NPUMEHEHUE COCIUHEHUN
KPEMHHUS C MCIIOJIB30BAaHUEM PYCCKOTO (POJHOrO) sI3bIKa
U S13bIKa XUMHUU.
CpasHusams TUOKCUIBI YIIIEPOJA U KPEMHUS.
Onucvieams BaXHEHUIINE THUIBI TPUPOJIHBIX COEIUHEHUN
KPEMHHUS KaK OCHOBHOT'O 3JIEMEHTA JIUTOC(EPHI.
Pacnosnasams cunukar-uoH
36 CunukartHas IIpousBoncTBo crekia u neMmenra. [lpogykuus Xapaxmepuzoeams CWINKATHYIO IPOMBIIIIEHHOCTD U €€
IIPOMBILIUIEHHOCTh CUJIMKAaTHOM IIPOMBIIUIEHHOCTU: ONTUYECKOE BOJIOKHO, | OCHOBHYIO IPOAYKIIHIO.
Kepamuka, papdop, pasac. OnTuyeckoe BOIOKHO. Yemanasnueams ananorum Mexry pazinuHbIMU
Hdemoncrpaunu. Komiekuus npoayKIuy CUIIMKaTHON OTPACIISIMU CUJIMKATHOM MPOMBIIIIECHHOCTH
MPOMBIIIICHHOCTH. BueopparMeHTsl U clai bl
«IIpon3BOACTBO CTEKIIA U LIEMEHTAY.
37 [Tomyuyenue Hewmerannsl B mpupose. Onucvleams HAX0XKJACHUE HEMETAILIOB B IPUPO/IE.
HEMETAJIJIOB @paklMOHHAs IEPEroHKa KUAKOT0 BO3/1yXa, KaKk Xapaxkmepuzoséamv  (PpaKIMOHHYIO IEPETOHKY KUIKOTO

croco0 MoIy4eHus: KUCI0po/ia, a30Ta, aproHa.
[onmyuenne pocdopa, kpeMHUs, XJI0pa, HOA.
DNEeKTPOIN3 pacTBOPOB.

Hemoncrpauun. Komnekuus «IIpupoaHbie coetnHEHNs

HEMETAJJIOBY. BuneodparmeHTs u ClIafapI
«DpakiMoHHass  MEPEeroHKa  JKUJIKOTO  BO3AyXay.
Buneodparmentsl u cnaiiger «llomydenue Bomopona,
KHCJIOpOJa i rajJor¢HOB DJICKTPOIUTHIYCCKUM

BO3/lyXa, KAaK COBOKYITHOCTb (PH3UUYECKUX MTPOIIECCOB.
Apeymenmupoeams OTHECEHUE AKTUBHBIX HEMETAJUIOB K
OKHCIIUTEIHbHO-BOCCTAHOBUTENILHBIM MPOIIecCaM
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CII0CO00OM»

38 [Tonyuenue [Tonydyenue cepHOM  KHUCIOTBHI:  CBIpbE, XUMM3M, | Xapakmepuzosams XUMHU3M, ChIPBE, allaparypy,
BOKHEUIIUX TEXHOJIOTMUECKasi CXeMa, METOJ| KHIISIIero CJosi, | Hay4Hble IPUHIUIBI U MTPOIYKIIMIO TPOU3BOICTBA
XUMUYECKHUX MIPUHIIMIIBI TEIJIO0OMEHA, MPOTHUBOTOKA M LUPKYJISALUHU. | CEPHOM KUCIOTHI.

COCIMHEHU I Oneym. Cpasnusams POU3BOJICTBO CEPHOM KUCIIOTHI C
[IpounzBoacTeo aMMHaKa: CBIPbE, XUMU3M, | IPOU3BOACTBOM AMMHUAKA
TEXHOJIOTHMYECKasi cxema.
JdemoncTpanuu.
Mojenu anmaparoB i NPOU3BOJACTBA CEPHOMU
KHUCJIOTBHL. Mozenb Kunsimero ¢ios. Mozenb KOJIOHHBI
CHHTE3a aMMHaKa. BujeopparMeHTsl U clai bl
«ITpon3BOCTBO CepHOM KUCIOTH. BuaeodparmeHTh
u cnaitasl «lIpousBoacTBo ammuakay. Komnekims
«ChIpbE 1715 MOJTYUYCHHUS CEPHON KHUCIIOTED.

39 O06o06mIeHne o TeMe | YPOK-yIpaKHEHHE ¢ UCTIOIB30BaHUE CAMOCTOSITENIEHOU | [Iposodums  OUEHKY COOCTBEHHBIX JIOCTHDKCHUH B
«Hemeramibl 1 ux PaboThI MO BBHIMTOJIIHEHUIO TPOBEPOYHBIX TECTOB, YCBOEHUU TEMBI.

COCTMHECHUS 3aIaHUM U yIIpaKHEHUH. Koppexmupoeamb cBou 3HaHHSA B COOTBETCTBUU C
IJIAHUPYEMBIM PE3YJIbTATOM
Honyuams XUMUYECKYI0 HH(OpPMAIMM W3 PA3TMYHBIX
HMCTOYHHUKOB.
Ilpeocmasname wHPOpMauio Mo tTemMe «Hemerammsy B
BUJIE TAOJIUI, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
npumeneHuem cpencts MKT.

40 KonTtpoabsHas padot Ne 2 o reme «HeMeTaibl U UX COCAUHEHHUS

MeTtaJjuibl 1 ux coequHenus (16 4)
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41

ITonoxxenue
MCTAJIJIOB B
[Tepuoanueckoit
CUCTEME, CTPOCHHE
aTOMOB U
KpHUCTAJUIOB

[Tonoxenne wMetraimioB B Ilepuonnueckoit cucreme
xumuueckux anemeHtoB /. . MenneneeBa, crpoeHue
WX aTOMOB M KpHUCTaUIOB. Mertamuyeckas CBS3b W
MeTaJuInuecKas KpUCTaJUTMYecKas peéTka.
®u3nyeckrue CBOMCTBA  METAUIOB:  DJJIEKTPO- U
TEIJIONPOBOAHOCTb, oTpakarolas CIIOCOOHOCT®,
IJIACTUYHOCTH. CIUIaBbl YEPHBIE U LIBETHBIE

ObwsicHAMb, YTO TAKOE METAJIBL.

Pa3znuyams Hopmbl CyIiecTBOBaHUS METAIIIIOB: SJIEMEHTHI
Y MPOCTHIE BEILIECTBA.

Xapaxmepuzosams XUMUYECKUE BJIEMEHTBI-METAIUIBI T10
ux nojoxeHuto B Ilepumogmueckoit cucreme JI. U.
MeHpeneena.

Ilpocnosuposams CBOWCTBA HE3HAKOMBIX METAJIOB IO
nonoxkeHuro B llepronnueckoi cucTeMe XUMHYECKHUX
anemenToB /1. 1. Menaeneena.

Yemanaenueams npUUMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aToMa, BHJIOM XWUMHUYECKOW CBSI3H, THUIIOM
KPUCTAJUIMYECKON pEmETKH METAUIOB — MPOCTHIX
BEIIECTB U UX COCIUHECHUN

42

O01mme XUMHUYECKHUE
CBOIICTBA METAJJIOB

MeTtannel Kak BOCCTaHOBUTENU. DJIEKTPOXUMHUYECKUI
pAl HanpsbKeHHW. B3aumonencTBue METauloB €
HEMETAJUIaMH,  OKCHUJAAMH,  KHUCJIOTaMH,  COJISIMH.
AnroMuHOTEpMUSL.

JdemoncTpauuu. B3aumopeiicTBue HaTpusi, JUTHS H
KaJIbLUs ¢ BOJOM. I'opeHne HaTpusi, MarHus U xeiesa B
KHUCJIOpOJE. Benbimka TEPMUTHOMN CMeECH.
B3anMopnencTeue cMecu IOPOIIKOB CEpbl U JKelle3a,
IIMHKA W CEpBIL. BzaumopeiicTBe ammoOMHHHS C
KMCJIOTaMH, IIEeJI0YaMHU M BOAOWU. Bsaumonencrsue
JKelneza W MeIU ¢ XJIOpOoM. BzammonelictBue menm c
KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOMU
KHUCJIOTOM (pa30aBIeHHON U KOHIIEHTPUPOBAHHOM).
JlaGopaTopHsIe onbIThI. 39.B3anmonelicTBue xenesa ¢
pactBopoM cynbdara meau(1l)

ObvscHAMb, 9TO TAKOE PSIT AKTUBHOCTH METAJIOB.
Ilpumenams ero pans XapaKTEPUCTHKU XUMHUYECKHX
CBOMCTB IMPOCTHIX BENICCTB-METAILIOB.

Ob6obwams cucteMy XUMUYECKUX CBOMCTB METAJIOB KaK
«BOCCTAHOBHUTEILHEIEC CBOWCTBAY.

Cocmasname  MONEKYNSIPHbIE ypaBHEHUS  PEaKIIHM,
XapaKTePU3YIONIMX XUMHUYCCKHE CBOMCTBA METAJLUIOB B
CBETE YyueHUs 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
mporeccax, a peaknud C y9acTHEM DIIEKTPOJIUTOB,
MIPEJICTaBIATh TAK)KE U B MOHHOM BUJIE.

Habniooams n onucvleams peakiiuu MKy BEIIECTBAMHU
C TIOMOIIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
CaMOCTOSATETBHO 1pPO80O0UNb ONBITHI, TIOATBEPKIAFOIINC
XUMHUYECKHE CBOMCTBA METAJIOB C COOTIOCHUEM MPaBUII
TEXHHKH 0€3011aCHOCTH

43-44

Oomias
XapaKTEPUCTHKA
ET0YHBIX
METAJIOB

CrpoeHue atroMOB U MPOCTHIX BEHIECTB. 3aBUCUMOCTH
(GUBUYECKUX W XUMHYECKHX CBOWCTB  IEJIOYHBIX
METaJUIOB OT 3apsAoB sifaep MX aroMoB. OKCUIBI U
TUIPOKCUIBI IIEJTOYHBIX METAIOB, HMX IOJyYEHHE,
CBOMCTBA, NPUMEHEHHUE. BaxkHENIME CONMM ILIETOYHBIX
METAJUIOB, MX 3HAYECHHE B KUBOU M HEKUBOU MIPUPOJIE U

ObvscHaAmMb YTUMOJIOTHIO HA3BAHUS TPYIIIBI «IIEIOYHBIE
METaJLIbD».

Jlasamb 0OIIYI0 XapaKTEPUCTUKY IIEJIOYHBIM METalaM
no ux nojnoxeHuro B llepuoanveckoid cucreme
xUMuueckux anemeHToB 1. Y. Menaeneena.
Xapaxkmepuzosams CTpoeHHE, HU3MUYECKUE U XUMHUYCCKUE
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B )KM3HH YeJIOBEKa.
JemoncTpamun. Okpacka JaMeHH COEAMHEHUSIMU
LIEJIOYHBIX METAJUIOB

CBOWCTBA INEJOYHBIX METAJUIOB B CBETE OOIIETO,
0COOEHHOT0 ¥ €JMHUYHOTO.

IIpeockasvieams (HU3MYECKHEe W XMUMHUYECKHE CBOWMCTBA
OKCHJIOB U THIPOKCHJIOB IIEIIOYHBIX METAJNIOB HA OCHOBE
UX COCTaBa W CTPOCHHSI W TMOATBEP)KAATH IPOTHO3BI
YPaBHEHHUSIMH COOTBETCTBYIOIINX PEAKITHIA.

IIposooumsv pacd€Tbl MO XUMHYECKUM GdopMmysiaM |
YPaBHEHHUSM pPEaKIUii, MPOTEKAIUX C Y4aCTHEM
I[CJIOYHBIX METAJJIOB M UX COCJIMHCHHUM.

45-46

OOmmas
XapaKTepPHUCTHKA
I1€JI0YHO3EMENBHBIX
METAJIIOB

CrpoeHue aTroMOB U MPOCTHIX BEHIECTB. 3aBUCUMOCTH
(bu3mIecKux i XAMUYECKHX CBOICTB
LIEJIOYHO3EMENbHBIX METANIOB OT 3apsiioB sAEp HUX
atoMoB. OKCHIBI M THUIPOKCHABI IIEIOYHO3EMETHHBIX
METaJUIOB, UX TMOJIyYEeHHE, CBOMCTBA M NPHUMEHEHHE.
Baxknenmmue comn MmETOYHO3EMENBLHBIX METAJIOB, X
3HAYEHUE B MPUPOJC U KU3HM 4enoBeka. KapOboHaTsl 1
TUAPOKAPOOHATHI KAJIBITHS.

JdemoncTpanun. Okpacka MmiaMeHH COSTUHEHUSIMU
IEJI0YHO3EMENLHBIX MeTaI0B. ["aleHne n3BecTu
BOJOM.

JlaGoparopubie onbIThl. 40.Ilony4eHne U3BECTKOBOM
BOJBI U ONBITHI C HEM.

ObvsicHsimb STUMOJIOTHIO Ha3BaHUS TPYIIIBI  «IIETO0YHO-
3eMeJIbHbIE METaJIIbI».

Jasams 0011yI0 XapakTepucTHKy Mmetamuiam IIA rpynms
(m€moYHO-3eMENIbHBIM MEeTaJlJIaM) TI0 WX IOJOKECHUIO B
[Tepuoanueckoit cucreme XuMHUeCKUx daeMeHToB [I. U.
Menneneena.

Xapakmepuzoeams CTpoeHUE, PU3NIECKUE U XUMUUYECKHUE
CBOMCTBa WIENOYHO-3EMENIBHBIX METAIJIOB B  CBETE
00111er0, 0COOEHHOr0 U €IMHUYHOTIO.

IIpeockaszvieams Guznyeckue W XUMHUYECKHE CBOMCTBA
OKCHJIOB M THJIPOKCHI0B MeTasu1oB [IA rpynmsl Ha ocHOBe
WX COCTaBa M CTPOCHHUS U HOOMEepIcOamsb TIPOTHO3BI
YpaBHEHHUSMH COOTBETCTBYIOIIUX PEAKIIUM.

IIposooumsv pacd€Tbl MO XHUMHYECKUM GdopMmysiaM |
YPaBHCHHUSM pPEaKIUii, MPOTEKAIIUX C Y4aCTHEM
IIEJIOYHBIX METAJUIOB U UX COCIMHECHUN

47

JKEcTrOoCTh BOABI U
CIIOCOOEI €€
yCTpaHEHUS

XécTtrocTh BOIBI: BpeMeHHasi U mocTostHHast. CriocoObt
YCTPAHEHUS] BPEMEHHOM  KECTKOCTH. Cnioco0mI
YCTpPaHEHHS TOCTOSTHHOW )KECTKOCTU. VOHHUTBHL.
JdemMoHCTpanuu. [Tonyyenue  KECTKOM  BOJIBI
B3aUMOJCHCTBUEM YIJICKACIOTO C U3BECTKOBOM BOJOM.
VYcrpaneHue BpPEMEHHOM JKECTKOCTU KHUISTYEHHEM U
N00aBKOW COMABI. YCTpaHEHUE MOCTOSHHOW KECTKOCTH
no6aBkoit coapl. MOHWUTHI W TPUHIUI HUX JEHCTBHS
(BugeodparMeHr).

Ob6vsicHAmMb, 9TO TAKOE (GKECTKOCTH BOIBIY.

Pa3znuuams BpeMEHHYIO M TOCTOSIHHYO )KECTKOCTh BOJIBI.
IIpeonacame ciocoObI YCTPAHEHUS KECTKOCTH BOJIBI
Ilposooums, HabaOOamMe W ONUCHIGAMb XUMHYECKHUIH
OKCIIEPUMEHT, C COONIOJCHHEM TMpaBWI  TEXHUKH
0e30IaCHOCTH.

48

[IpakTryeckas

[Tonydenue ECTKOM BOJBI B3aMMOICHCTBUEM

Honyuams, cobupamv M pacnoznaeams YTICKUCIBIA Ta3
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pabota Ne 6.
«lTomyuenue
JKECTKOU BOJBI U
CIIOCOOBI €€
YCTpaHCHUS

YIJIEKUCIIOTO ¢ U3BECTKOBOM BOIOW. Y CTpaHEeHUE
BPEMEHHOM KECTKOCTU KUIISTYEHUEM U JOOABKOU COJIBI.
VYcerpaneHue NOCTOSHHON KECTKOCTH JOOABKOM COIBI.
HcnbiTanue xKECTKON BOABI PACTBOPOM MBLIA.

Obpawamovcss ¢ 1abOpaTOpHBIM  00OpPYIOBaHHEM |
HarpeBaTebHBIMU  MPUOOpPAMH B  COOTBETCTBUU C
MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Habniwooams 1 onuceiéams XUMUYECKUN HKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA M SI3bIKa XUMUHU.
Dopmynuposams BBIBOJIBI IO PE3yJIbTaTaM MPOBEIECHHOTO
AKCIIEPUMEHTA.

Compyonuuams B mporiecce y4eOHOro B3aMMOJEHCTBUS
pu paboTe B rpyImnmnax

49 AJIIOMUHUH U €ro CoenvHeHus allOMUHUA B HOpHUpoJe. XUMUYECKUe | Xapakmepu3zoeams ATIOMUHHI IO €ro MOJIOXKEHUIO B
COCIUHEHHUS cBoiictBa amomuHus. OcobenHoctu okcunpa U | Ilepuonuueckoil cucrteme xumuyeckux snemeHtoB /. U.
TUIPOKCHUIA aTIOMUHUS Kak aM(OTepHbIX coeAuHEeHU. | Menaeneena.
Baxneiimme conu anroMuHUS (XJIOpUI, Cyiabdar). Onucvieams CcTpocHHE, (PHU3UYECKHE € XUMUYCCKUE
Jdemoncrpaunu. Komiekuus npupoIHbIX COEAUHEHU | CBOMCTBA AITFOMUHUSA, MOATBEPIKIast Ux
amromuHus. BuneodparmenTs! u crnaiasl «Oxcua COOTBETCTBYIOIIMMH YPABHEHUSIMU PEAKIUH.
ATIOMUHUS 1 er0 Moaudukanumy. [lomydenne ObvscHams  TBONUCTBEHHBIM  XapakTep XUMHYECKUX
aM(pOTEepHOTO TUAPOKCUIA ATIOMUHUS U UCCIICAOBAHNE | CBOMCTB OKCHIA U THAPOKCHIA ATFOMUHHUSL.
€ro CBONCTB Konxpemuszupoeams  3IEKTPOIUTHYECKOE  IOJIyUEHHUE
METaJUIOB OMKMCAHUEM MPOU3BOJICTBA ATFOMUHHUS.
Yemanasnueams  3aBUCUMOCTH OONacTeld NMPUMEHEHUS
QJIFOMUHUS U €T0 CIUIABOB OT CBOICTB.
IIposooumsv pacd€Tbl MO XUMHYECKUM GdopMmysiaM |
YpaBHEHHUSAM pEaKIMil, MPOTEKAIIIMNX C Yy4acTUEM
ATIOMWHUS ¥ €T0 COSINHEHNH
50-51 Keneso u ero OcoOeHHOCTH CTpOEHHS aToMma skese3a. JKeneszo B Xapaxmepuzoeamw nonoxeHue xenesa B [ lepuonnueckoi

COCAMHCHUA

npupoae. Baxueiimue pyzas xeneza. Okcuasl u
ruapokcuabl xene3a(ll) u (I1). Comu xeneza(Il) u (II1).
OO6Hapy’xeHre HOHOB KaTUOHOB eJie3a B pacTBOPE.
3HaueHUe COeANHECHUN Kelesa.

JlabopaTopHble ONBITHI.

41. Ilonyuenue ruapokcuaos xkeneza(ll) u (I1I).

42 KauecTBEeHHbIE PEAKIIMM HAa KATUOHBI JKeJie3a

cucteMe xumudeckux syemeHtoB J[. M. Menneneena,
0COOCHHOCTH CTPOCHHUS aTOMA.

Onucvlieamsy  HU3NYECKUE ¢ XUMHUYECKHE CBOWMCTBA
kKeneza,  TOATBEpXKIass  UX  COOTBETCTBYIOIIMMHU
YPaBHEHUSMM PEAKIUH.

ObvscHamb  HaJduuuMe JIBYX TEHETUYECKUX  PAIOB

coenuHeHM xkene3a Fe? u Fe?'.
Vemanasausams  3aBUCUMOCTh  00J7acTell  MPUMEHEHHUS
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JKeJe3a U ero CIJIaBOB OT CBOMCTB.

IIposooums pacuéThl MO XUMHUYECKMM (QopMysnaM u
YPaBHEHUSAM PEaKIUi, IPOTEKAIINX C YYACTHEM Kelle3a
U €ro COCAMHECHUMN.

Habniooams n onucvlieams peakiui MEX]ly BELIECTBAMU
C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U 3bIKA XUMHUHU

52 [IpakTnueckas Perienue sxcriepuMeHTaIbHBIX 33124 HA paclio3HaBaHue | DKCIEPUMEHTANIBHO UCC1e0068amb CBOWCTBA METAIOB U
pabora Ne 7 U TIOJTyY€HUE METAJUIOB U UX COEIMHEHUI UX COEJIMHEHUH, pelaTh dKCIepUMEHTANIbHbIE 33aJJa4H IO
«Pemenune Teme «MeTamibb.

JKCIIEPUMEHTAIIbHBIX Pabomams ¢ nabopatopHbiM  00OpyJOBaHUEM U
3az1a4 110 TeMe HarpeBaTelIbHbBIMM NPUOOpPaMU B  COOTBETCTBUH C
«Mertamib MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Habnooams cBOWCTBA METANIOB M UX COEOUHEHUN WU
SIBJIGHUH, IPOUCXOALINX C HUMH.
Onucvieams XUMUYECKUM OSKCIIEPUMEHT C IIOMOIIBIO
pycckoro (poAHOrO) sI3bIKa U SI3bIKa XUMUH.
Dopmynuposamsb BEIBOJIBI 11O PE3YJIbTATaM IIPOBEIECHHOTO
JKCIIEPUMEHTA
Onpeoenamo (ucxons u3 y4eOHOI 3a/1a4m)
HEOOXOUMOCTh  HUCIOJb30BaHUS  HAOMIOACHUS  WIH
JKCIIEPUMEHTA
53 Kopposus metanmnos | Koppo3ust xumuueckas u sfekTpoxumudeckas. 3amura | O0vacHams, 4TO TaKOE KOPPO3HsL.
U CTIOCOOBI 3aIIUTHl | METAJUIOB OT KOPPO3UH. Paznuuams  XUMHMUYECKYl0 UM DJIEKTPOXUMUYECKYIO
oT Heé JleMoHCcTpanum. KOPpO3HH.
Komnekuus « XuMu4eckre HCTOUHUKH TOKay. Hnnrocmpuposams TOHATUSA «KOPPO3HS», «XUMHUYECKas
Pe3ynbTaThl AMTUTENBHOTO SKCIIEPUMEHTA 110 U3YUYEHUIO | KOPPO3US», «QIEKTPOXUMHYECKas KOPpO3Us»
KOPPO3UU CTAJIBHBIX U3JEJIUNA B 3aBUCUMOCTH OT IIpUMepaMHu.
yCIIOBUH MPOIIECCOB Xapaxmepuszoéams crnocoObl 3alUTBl  METAJUIOB  OT
KOppO3uu

54-55 Merannsl B Mertaisl B mpupojie: B CBOOOJHOM BUJE U B BUJIE Knaccugpuyuposams (GHopMbl TPUPOJIHBIX COEIUHEHUN
npupoze. Ilonarue o | coennHeHui. METAJIJIOB.

MeTaJTypruu [Tonsitue o metayutypruu. Y€pHas U LBeTHas Xapaxmepuszoéams ~ 00lIME  CHOCOOBI  MOJyYEHUs
METaJTypIusl. METAJIJIOB: IUPO-, TUIPO- U AIEKTPOMETAILITYPIUH.
[Tupomeranmyprus, THAPOMETAILTYPrusl, Koukpemuszuposams 3T crocoObl  IpUMEpaMu U

3JIEKTpoMeTaTyprusi. JIoMeHHBIN Mpoliecc.

YPaBHCHUAMU peaKI_[I/Iﬁ C COCTaBJICHHECM OJICKTPOHHOI'O
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[TepepaboTka yyryHa B cTajb.

DNEeKTpOIU3 pacIliaBoB.

JdemoncTpauuu. BoccranoBieHue Menu U3 okcuaa
meau(Il) Bogopomom. BuneodpparmeHTsI U craii bl
«IIpon3BoacTBO UyryHa u ctayim». BumeodbparMeHTs! 1
cnanapl «M3nenusa u3 4yryHa u CTajimy».
Buneodparments! u cnaiiasl «I[Ipon3Boactso
AJTFIOMUHUS

OanaHca.

Onucvieams NOMEHHBIA MPOLIECC U BIEKTPOIUTHUECKOE
IOJIyYEHHE METAJLIOB.

Paznuuams 4€pHBIE U IBETHBIE METAJLIIBL, YyT'YHBI U CTAIIU

56 O6o0menre 3HaHUN | YPOK-yIpaXxHEHHE C UCTIOJIb30BAaHUE CAMOCTOATENbHON | [[po6ooums  OLIEHKY COOCTBEHHBIX JOCTIKEHUH B
o TeMe «MeTtaiely | paboThI IO BEITIOTHEHHUIO TIPOBEPOYHBIX TECTOB, YCBOEHUU TEMBI.
3aJ]aHU U YIIPAKHEHUI. Koppexmuposamby cBOM 3HaHUA B COOTBETCTBUH C
IJIAHUPYEMBIM PE3YJIbTaTOM
Ionyuams XuMu4ecKyl0 HHG(OpPMALUU U3 PAITUYHBIX
HMCTOYHHUKOB.
IIpeocmasname unpopmanuio no teme «Mertamwisy B
BUJIE TAOJUI], CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumenenuem cpeacts MKT.
57 KonTpoibHas padot Ne 3 mo TeMe «MeTalib»
XuMusi 1 oOKpy:Kawias cpeaa (2 1)
58 XuMmuyeckas Crpoenne 3emun: sIpo, MaHTHA, 3€MHas Kopa, WX | Mumezpuposams cBeneHus 1o pusnyeckoi reorpaduu B
OpraHu3aIus xuMHuueckuii cocrtaB. Jlutochepa m e€ XuMHUYECKUU | 3HAHUS O XUMUYECKOW OpraHU3AINH IJIaHETHI.
TIaHETHI 3eMITs coctaB. Munepanbl. Pynel. OcanodyHbie  MOPOJIBI. .
[loestble  HCKOmAeMEle.  XUMIUCCKUH — COCTAR Xapaxmepuzoeams XUMHYECKHH COCTaB I'€OJOTHYECKHX
rugpocdepsl. XUMHYECKHH COCTaB aTMOC(EPHI. oonoex Jemmy.
Nemouctpammu.  Bupeobparments:  #  cuai Paznuuams MuHepansl 1 rOpHbIE TOPOABI, B TOM YHCIIE U
«Ctpoenne 3emMaum U €€ XUMHYECKUM COCTaBy. PyabL
Komnekuust MmunepanoB u ropHelx nopoz. Kosiexmus
«Pynp1 MeTanoBy.
JlabopaTopHblie onbIThl. 43. V3ydyeHue rpanura.
59 Oxpana HcTouHnkn XMMHUYECKOTO 3arpsi3HEHUsl OKpyskarouled | Xapakmepuszoeams NCTOYHUKU XUMUYECKOTO

OKpYXKaroIiei cpebl
OT XUMHUYECKOTO
3arps3HEHUs

cpenpl.  ['mo0OanmbHBIE  DKOJIOTHYECKHE  TIPOOIIEMBI
YeJIOBEYECTBA: TMAPHHUKOBBIA  3(PQeKT, KHCIOTHBIE
TTOK]IH, 030HOBBIC TIBIPHI. MesxnyHapoaHoe
COTPYAHHYECTBO B O0JIACTH OXpaHbl OKPYIKAIOIICH

3arpA3HCHUA oxpy;xa}omeﬁ CpCabl.

Onucviéams T100aJILHBIE YKOJIOTHYECKHE HpO6J’I€MBI
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Cpenbl OT XMMUYECKOT0 3arpsA3HEHUS. «3€E€HAs XUMHUSD). | YEIIOBEYECTBA, CBA3aHHBIE C XUMUYECKHUM 3arpsI3HEHUEM.
JdemoncTpauuu. BuneodhparmMeHTs! U ciaaiiapl Ilpeonacame yTH MUHUMU3AINHI BO3CHCTBUS
«I'mobanpHbIe SKOIOTHYECKHUE MTPOOIEMbI XUMHMUYECKOTO 3arpsI3HEHUS Ha OKPYKAIOLIYIO Cpeny.
YEJI0BEYECTBAY
IIpusooums mpuMepbl MEXTyHAPOIHOTO COTPYAHUYECTBA
B 00JIACTH OXPAHBI OKPYKAIOIICH CPEIBl OT XUMUIECKOTO
3arpsi3HEHUS
O0001IeHue 3HAHNI 0 XUMHHU 32 KYPC OCHOBHO# MIKOJbI. [I0AroT0BKa K 0CHOBHOMY rocyaapcTBeHHOMY 3k3aMmeny (OI'9) (7 4)
60 BemectBa CtpoeHne aromMa B COOTBETCTBHUH C TMONOXeHHEM | [Ipedcmasiame nadopmanuto o teme «llepuonndeckuit
XUMHUYECKOro 3ieMeHTa B [lepronnueckoit cucreme. 3akoH U Ilepuonnueckas cucrema [[. . MenneneeBa B
CtpoeHue  BemiecTBa:  XHMHYECKass  CBS3b M | CBETE TEOPUHM CTPOSHHUS aTOMa» B BUAE TaOIHI], CXeM,
KPUCTAJUIMYECKUE PEIIETKH. 3aBHUCHUMOCTb CBOWCTB | OIIOPHOTO KOHCIEKTAa, B TOM YHUCJIE C IPUMEHEHUEM
0o0pa30BaHHBIX  JJIEMEHTaMH  MPOCTHIX  BemiecTB | cpeacts UKT.
(MeTaymioB, HEMETaJUIOB, OJIarOPOJHBIX Ta30B) OT | Buinonnams TeCTOBBIE 3aJaHUS 110 TEME.
TIOJIOXKEHUS IEMEHTOB B Ilepuonnueckoi cucreme. Ilpeocmasnams  uHpopManmio 1o Teme  «Buasl
Tunosiorusi HEOPraHMYECKUX BEIIECTB, JIEJICHUE UX HA | XUMHUYECKUX CBA3EH M THUIIbBI KPUCTAIMYECKUX PEHIETOK.
KJ1accol ¥ rpynnsl. [IpeacraBurenu B3auMocBsI3b CTpO€HHMSI W CBOMCTB BEIIECTB» B BHJIE
TaOJIUI, CXEM, OMOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMmeHeHnuem cpeacts UKT
61 XuMH4YecKue [Ipu3Haku U ycinoBus NPOTEKaHUA XUMHUYECKHUX IIpeocmasnamoe nabopMaruio mo teMme «Kmaccudukamms
peakuuu peakuuil. TUIOIOrus XUMUYECKUX PEAKLIUN 110 XUMUYECKUX PpEAKUUH 10 pa3IN4YHbIM IPU3HAKAM.
pa3IMYHBIM OCHOBaHMAM. Peakiiu HoHHOro 0OMeHa. CKOpOCTh XMMHUUYECKHX peaklui» B BUIE TaOIUI, CXEM,
OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU OMOPHOTO KOHCHEKTa, B TOM YHUCJIE C HNPUMEHEHUEM
cpenctB UKT.
Buvinonnsamo TeCTOBBIE 3aJaHUSA 110 TEME.
Xapaxkmepuzo6amsb OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peaKIM, OKUCIUTENb U BOCCTAHOBUTEb.
Omauyams TOT TUI PEaKIUNA OT peakiuii oOMeHa.
3anucvieams ypaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMN C TOMOIIBIO AIEKTPOHHOIO
Oananca
62-63 OCHOBBI XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. Xapaxmepuzosamo obmue, 0COOEHHBIE u
HEOPraHMYSCKOM XapakTepHble XMMUYECKUE CBOMCTBA COJICO0PA3yIOMIMX | HHANBUAYAIbHbIE CBOMCTBA KUCJIOT, OCHOBAHMIA, COJICH B
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XUMUHU OKCHUJIOB, THAPOKCHUIOB (OCHOBaHWM, KHCJIOT U | CBETE TCOPUH AICKTPOIUTHICCKOMN TUCCOIUAIINH.
aM(pOTEePHBIX TUPOKCUIIOB), CONEH Apeymenmuposams BO3MOKHOCTb MPOTEKAHUS
XUMUYECKUX PEAKIIUNA B PACTBOPAX AJICKTPOIUTAX UCXOMIS
U3 yCIOBUH.
Knaccugpuyuposamv HEOpraHUUECKUE BEIIECTBA T10
COCTaBY U CBOMCTBaM.
IIpusooums ipuMepsbI MPEACTaBUTEICH KOHKPETHBIX
KJIACCOB U IPYNIl HEOPTaHUYECKUX BEIIECTB
64 [ToBTOpEHME N TectupoBanue, pemieHue 3aga4 MW BBIOJHEHUE | Boinoauams TECTHI U YIPAKHEHUS, peuiams 3a1a4M 110
000011IeHE 110 TEME. | YIPAKHEHHIA 110 TeMe TeMe.
IToaroroBka K IIpo6ooumys onieHKy COOCTBEHHBIX JOCTHKEHUN B
KOHTpOJII:HOﬁ YCBOCHUU TCMBI.
pabote Koppexmupoeamb cBou 3HaHUS B COOTBETCTBUU C
IUIAHUPYEMBIM PE3YJIbTATOM
65 KonTtpoabsHas padora Ne4 «lTtoropas 1o Kypcy OCHOBHOM IITKOJIBI
66 AHaii3 KOHTPOJIbHOM paboThl. IT0o/IBEICHIE HTOTOB Tojia.
67-68 PesepBHOE Bpemst
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