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Pabouyas nporpamma

1. Pe3yabTaThl 0CBOEHHS KYpca XHMHH

[To 3aBepiieHNM Kypca XMMHUHU Ha dTarie OCHOBHOTO OOIIEr0 0Opa30BaHUS BBITYCKHUKH OCHOBHOM IIKOJBI JOJDKHBI OBJIAJIETh CIEAYIOIUMU
pe3ylbTaTaMu:

1. JIuvHOCTHBIE Pe3yJbTAThI:

1) ocosnanue cBOEH STHUYECKOI MPUHAIICKHOCTH, 3HAHHE HCTOPUH XUMHH U BKJIAJIa POCCUICKOW XUMUYECKOI HAYKH B MUPOBYIO XUMHIO;

2) ¢opmupoeanue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHMIO XUMHHU; TOTOBHOCTM W CIHOCOOHOCTM YYallUXCsi K CaMOpPa3BUTHIO U
caM000Opa30BaHMI0O HAa OCHOBE M3YYEHHBIX (aKTOB, 3aKOHOB M TEOPHUH XHMHH; OCO3HAHHOTO BbIOOpa W nocmpoenue WHAWBUAYAIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

3) popmuposarue NENOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPOI SBIISICTCS XMMHUYECKasi KAPTUHA MUPA,;

4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHON MPAKTUKH, B TOM YHCJIC U XUMUYCCKUM;

5) oceoenue counanbHBIX HOPM, MPABUII MOBEICHUS, poieil U (OPM COLMAIBHON JKH3HU B COLMyME, MPHPOJE U YaCTHOM YKU3HH Ha OCHOBE
HKOJIOTHYECKOH KYJIbTYphI M 0€30IaCHOTO 0OpaIeH sl ¢ BEMIECTBAMH U MaTepHaJIaMH;

6) popmuposarue KOMMYHHUKATHBHOW KOMIICTCHIIMHM B OOLICHHH CO CBEPCTHHKAMH U B3POCIBIMHU B ITpoLiecce 00pa30BaTelibHO#, 00IIECTBEHHO-
MOJIE3HOU, Y4eOHO-MCCIIeI0BATEeIbCKON, TBOPUECKON U IPYTUX BHJIOB JESITEIHHOCTH, CBI3aHHBIX C XUMHEH. .

2. MeranpenMeTHbIe pe3yJbTaThl:

1) onpeodenenue 1enelt COOCTBEHHOTO 00YYEHHsI, IOCTAHOBKA U (popMyiupoBaHue Ui ce0sl HOBBIX 337134,

2) naanuposarue MyTed TOCTHIKEHHS JKeIaeMOro pe3yibTaTa 00y4eHHUs] XUMUH KaK TEOPETHYECKOr0, TaK M MPAKTUIECKOT0 XapakTepa;

3) coommuecenue CBOMX NEHUCTBUH C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBICHHE CIIOCOOOB JEHCTBHI MPU BBIIOJHEHUH J1a00OPaTOPHBIX U
MPAKTUYECKUX paObOT B COOTBETCTBUHU C MPaBHJIAMH TEXHUKU OE€30MaCHOCTH;

4) onpeoenenue NCTOYHUKOB XUMUYECKOI HH(OpMaIHy, ee MoTydeHne U aHaIHu3, CO3/IaHne HHPOPMAIIOHHOTO ITPOIYKTa U €ro MPe3eHTaIIN;

5) ucnonv3o6anue OCHOBHBIX MHTEIJICKTYAIbHBIX ONEpalMii: aHalu3a U CUHTE3a, CPAaBHEHMS M CHCTEMAaTU3alluu, 0000IEeHUs U KOHKPETU3aI1H,
gvisigNe e TIPUINHHO-CIIEJICTBEHHBIX CBSI3€H M nocmpoeHue JOTUYECKOTO PACCYXKJICHHS M YMO3AKIIOUCHHS Ha MaTepualie eCTeCTBEHHO-HAYYHOTO
COJIepKAHUS;

6) ymenue cozmaBaTh, IPUMEHSTH U TIPEOOPA30BHIBATH 3HAKUA M CHMBOJIBI, MOJICIH M CXEMBI JJIs PEIICHUs YIeOHBIX U TO3HABATEIILHBIX 3a/1a4;

7) opmuposanue u pazeumue SKOIOTHIESCKOTO MBIIUICHUS, YMeHUe TPUMEHSITh €ro B MO3HABATEIbHOW, KOMMYHHUKATHBHOM, COLUAIbHON
MpakTUKE ¥ MpodhecCUOHATBFHON OpUEHTAINH;

8) eenepuposanue uaei u onpeneneHue CPEICTB, HEOOXOAUMBIX JUIS HX PEATU3ALIUH.

3. IlpeaMeTHbIe pe3y/bTaThl:

1) ymenue 0603HaUATh XUMHUYECKHE HIIEMEHTHI, HA3bIBATh UX U XapaKTEPU30BaTh HA OCHOBE MOJIOKEHUS B IEPUOINICCKON CHCTEME
J.N.Menneneena;

2) ¢opmynuposanue U3yUCHHBIX TIOHSITHIA: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJICKYJa, HOH, KATUOH, aHHOH, TPOCTOE M CII0KHOE
BEUICCTBO, XUMHNYECKasA peaKum{, BUIbI XUMHUYCCKUX peaKuHﬁ " T.II.

3) onpedenenue o hopMyaM COCTaBa HEOPIraHUYCCKUX M OPTrAaHUYCCKHUX BEIIECTB, BAJIGHTHOCTH aTOMOB XUMHUECKUX AJIEMEHTOB HITH
CTCIICHU UX OKUCJICHUS,



4) nonumanue nHGOpPMAIINU, KOTOPYIO HECYT XUMUUECKHE 3HAKH, (DOPMYJIbI, ypaBHCHUS,

5) ymenue knaccuUIUPOBATH MPOCTHIC U CIIOKHBIC BEIIECTBA;

6) @opmyruposanue IEPUOINIECKOTO 3aKOHA, O0BSICHEHNUE CTPYKTYPBI M HH(POPMAIHH, KOTOPYIO HECET IEPHOANYECKAs CUCTEMa XUMUYECKUX
anemenToB J{.Ml.MenneneeBa, pacKpbITUE 3HAUECHUS [IEPHUOJUUECKOT0 3aKOHA;

7) ymeHue XapaKTepH30BaTh CTPOSCHHUE BEIIECTBA — BH/bl XHMHYCCKUX CBS3CH U THUIIBI KPUCTAJUTMUECKUX PEIIETOK ;

8) onucanue cTpoeHusI aTOMOB XUMHUYECKHX JIEMEHTOB C MOPAAKOBBIMU HOMepamu 1-20 u 26, 0ToOpa)keHHE UX C MOMOIIBIO CXEM;

9) cocmasnenue GopMyll OKCUIOB XUMUIECKUX DJICMEHTOB H COOTBETCTBYIOLIMX MM THAPOKCHJIOB,;

10) nanucanue cTpyKTypHBIX HOPMYIT MOJIEKYJISPHBIX COSAMHEHHUN 1 (OPMYIBHBIX €ANHHII HOHHBIX COSTUHEHHIA 110 BAJICHTHOCTH, CTETICHU
OKHCIICHUS WU 3apsly HOHOB;

11) ymenue hopmynupoBaTh OCHOBHBIC 3aKOHBI XUMHU: TIOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOTO CTPOCHHSI, COXPAHEHHUST MACChI
BEILIECTB, 3aKOH ABOTaipo;

12) ymenue hopmMynupoBaTh OCHOBHBIE MTOJIOKEHHUS ATOMHO-MOJICKYJISIPHOTO YUCHHUS U TEOPHH DJICKTPOIUTUUCCKON TUCCOIUALINH;

13) onpedenenue npu3HAKOB, YCIOBHIA IPOTEKAHUS M IPEKPALICHUS PEAKIINi;

14) cocmaenenue MONEKYIAPHBIX YPAaBHEHUH XMMHUYECKUX PEAKIMi, MOATBEPIKIAAIONIMX OOIIME XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTUHEHUH M OTPAKAIOIINX CBSI3U MEXTY KJIACCAMU COCIHMHEHUH;

15) cocmaenenue ypaBHEHHI peakiMii C y4aCTHEM JICKTPOJIMTOB TaK)Ke B HOHHOU (opMme;

16) onpedenenue Mo XUMUYECKUM YPaBHEHHSM MPHUHAIICKHOCTH PEAKIMIA K ONPEACICHHOMY THUITY WU BHILY;

17) cocmaenenue ypaBHEHHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUi C TIOMOIIBIO0 METO/Ia DJICKTPOHHOTO OaaHca;

18) npumenenue MOHATUI KOKUCICHNUEY U «BOCCTAHOBJICHUEY ISl XapaKTCPUCTUKU XUMUICCKUX CBONCTB BEILIECTB;

19) onpedenenue ¢ MOMOIIBIO KAaUECTBEHHBIX PEaKIMi XJIOPUI-, CYyab(ar- U KapOOHAT-aHHOHOB U KATHOHA aMMOHHSI B PaCTBOPE;

20) 06vscHenue BIUSHUS Pa3UYHBIX (AKTOPOB HA CKOPOCTh PEaKIIH;

21) ymenue xapakTepu30BaTh MOJI0KEHHE METAIUIOB M HEMETAUIOB B TIEPHOANIECCKON CHCTEME 3JIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJLIIOB,
o0mue pu3nIecKrne 1 XUMHYECKHE CBOMCTBA;

22) o6bsicHeHue MHOTOOOpa3usi MPOCTHIX BEIIECTB SBJICHUEM AIJIOTPOIUH C YKa3aHHEM €€ TIPUYHH;

23) ycmanosnenue pa3uauil THIPO-, TUPO — U AIIEKTPOMETAIUTYPTUH U WIUTFOCTPUPOBAHHUE ITUX PA3THUYHMIA IPUMEPAMH MPOMBIIIIIICHHBIX
CIOCOOOB MOJTyYEHUs] METAJIIOB,;

24) ymenue dasame o01IyI0 XapakTepucTuky siementos |, 11, VIIA — rpymm, a Takxke Bogopo/ia, KUCIopo/ia, a30Ta, cepsl, pocdopa, yrieposa,
KpeMHUS U 00pa30BaHHBIX UMU MPOCTHIX BEIECTB M BAKHEHIIINX COCTUHEHHH (CTpOEHUE, HAXOXKICHHUE B IPUPOJIE, TOTyYEHHE,
(bu3nYecKre U XUMHUYECKHUE CBOMCTBA, TPUMEHEHNE);

25) ymenue onuChIBaTh KOPPO3UIO METAIIOB M CIIOCOOBI 3aIIUTHI OT HEE,

26) ymernue MPOU3BOUTH XUMHYECKHE pacUYeThl O (OPMYJIaM U YPaBHEHHUSM PEaKIIni;

27) onucanue CBOWCTB U TIPAKTHYECKOTO 3HAUCHHSI U3yYCHHBIX OPTaHMYECKHUX BEIIECTB;

28) svinonnenue 0003HAYCHHBIX B IPOrpPaMMe 3KCIIEPUMEHTOB;

29) cobarodenue ipaBuil 0€30MaCHOM PabOThI B XUMHYECKOM KaOMHETE.

2. Cojaep:kaHue y4eOHOI0 NpeAMeTa M TPeGOBAHMSA K YCBOECHUIO NPOTrPaMMBbI
Kypc xumum 9 kiacca mpenmonaraeT W3ydeHHE CleAylommx pasznenoB: «lloBTopeHne m 000OIIeHWE CBEIEHHH MO Kypcy 8 Kiaccay,
«XHMMHYECKUE PEAKIIMM B PAacTBOpAxX 3JIEKTPOJIUTOB», «HeMeramnel u ux coeguHeHus», «MeTamipl U UX COECAVHEHUS», «XHUMHUS U OKPYKaroIlast
cpena», a Takke «O000111eHre 3HaHUH 0 XMMHUU Kypca OCHOBHOM 1IKOJIbL. [loaroroBka k OCHOBHOMY roCcyAapCTBEHHOMY 3K3aMEHY.
IloBTOpeHue u 06001IeHHE CBeIeHUIT O Kypcy 8 kiacca




bunapusie coenunenus. OKCuapl coaeo0pasyromme U Hecoeoopasyromme. [ mapokcuabl: ocHOBaHUS, aM(pOTEPHBIE TUAPOKCUIBI,
KHUCJIOpoJcoAepKalire KUcIoThl. CpelHue, KACIIbIE, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

Tunel cBsi3u. Mounbli Tin cBsizu. KoBaneHTHas noasipHas U KOBaJCHTHAs HEMOJISIpHAs CBsA3b. MeTalinueckas CBsI3b

O06o01eHre CBeIeHU 0 XMMUYECKUX peakiusax. Kimaccupukamus XuMHIeCKUX peaKIfil 1o pa3IndHbIM OCHOBAHUSM: COCTABY U YHCITY
pearupyomux 1 00pa3yonuxcs BEIecTB, TEIIOBOMY 3 (eKTy, HanmpaBIeHUIO, H3MEHEHHUIO CTEIICHEH OKUCIICHHUS DJIEMEHTOB, 00pa3yIONINX
pearupyromye BemecTna, pase, HCrob30BaHUIO KaTaIn3aTopa.

IIoHsiTHE O CKOPOCTH XMMHUUYECKOU peakuuu. PaKkTopsl, BIUAIOIKAE HA CKOPOCTh XUMUYECKHUX PEAKLUN: IPUPOJA pPearupyromux BEUIECTB, UX
KOHIIEHTpalus, TeMIIepaTypa, MIoaab CONPUKOCHOBEHUS, HATMYUE KaTaiu3aTopa. Katamus.

JdemoHcTpauuu

e (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJIIOB.
O3HaKOMJIEHHE C KOJUIEKIIUSIMH OKCUOB, KUCIIOT U COJIEH.
3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKLMK OT IPHUPOAbl PEarupyrolIuX BEIIECTB.
3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEaKLUU OT KOHUEHTPALMU PEArupyronIuxX BEIIeCTB.
3aBUCUMOCTb CKOPOCTH XMMUUYECKOW PEAKLMU OT TUIOLAJAN COIPUKOCHOBEHHUSI pEarupyroIInX BEIECTB.
3aBUCUMOCTb CKOPOCTH XMUMUYECKOW PEAKLIMU OT TEMIIEPATYPhI PEAarHpPYIOLINX BELIECTB.

JlaGopaTopHbie ONBITHI

1. BzaumoaencTBue aMMHaKka U XJIOpOBOLOPOAA.

2. Peakuust HeMTpaIu3aium.

3. HaGmoieHue TerioBoro 3 gexra peakiuy HeuTpaau3auH.

4. BzaumojeiicTBue cepHoit KUcioTsl ¢ okcuiom meau (I).

5. Pa3noxxeHue nepokcuaa Bo0po/ia ¢ MOMOIIBIO KaTanas3bl KapTodens

6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKkiuy OT IPUPO/Ibl pearnpyrolnX BEUIECTB Ha IPUMEPE B3aUMOJICHCTBHS pacTBOPOB THOCYJIb(paTaHATPUSI U
xJiopusa 6apusi, THOCYIb(aTa HATPHUs U COJTHOM KUCIOTHI.

7. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIMK OT MPUPOIbl METAJIIIOB MPHU UX B3aUMOJAEUCTBUH C COJISTHOW KUCIOTOM.
8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT MPUPOABI KUCIOT IIPH B3aUMOIECHCTBUH UX C JKEJIE30M.

9. 3aBHCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT TEMIIEPATYpBHI.

10. 3aBUCHMOCTB CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLEHTPALIUH.

11. 3aBUCHMOCTb CKOPOCTH XMMHUECKOHN peakliy OT IJIOL[aU CONMPUKOCHOBEHUSI pEarupyroIIuX BEIIECTB.

12. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT KaTajlu3aropa.

XHMHYeCKHEe peaKIH B PacTBOPAX JIEKTPOJINTOB

[TonsiTe 00 3JEKTPOIUTHUECKON TUCCOLUMALUU. DIEKTPOIUTHl M HEDJEKTPOIUTHL. MexaHU3M JUCCOLMALUU 3JEKTPOIUTOB C PA3IUYHBIM
XxapakTepoM cBsi3U. CTENeHb AIEKTPOIUTHIECKOM qucconanui. CUIbHBIE U CIIa0ble SJEKTPOIUTHI.

OcHOBHBIE MOJIOKEHUSI TEOPUU AIIEKTPOIIMTUUECKON Auccoruanuu. Kinaccudukanus HOHOB U UX cBoMcTBa. KUCIIOTHI, OCHOBaHUS U COJIM Kak
3JIeKTpoInThL. X Knaccupukanus u JUcconmariusl.

OO01mure XMMHYECKHE CBOMCTBA KHCJIOT: M3MEHEHHE OKpAacKd HHAWKATOPOB, B3aMMOJEICTBHE C MeTalllaMH, OKCHJAMU W THAPOKCHAAMU
METAJUIOB U CONIMHU. MOJIeKyIsipHbIe M MIOHHBIE (IIOJHBIE U COKPAIIEHHBIE) YPABHEHHS PEAKIIUM.
XHAMHMYECKUI CMBICI COKPAIIEHHBIX YPABHEHM. Y CIIOBUS MPOTEKAHUS PEAKIIMM MEXK Y JJIEKTPOIUTAMU A0 KOHIA. Psi1 aKTUBHOCTH METAJIOB.



OO01Ire XMMHAYECKHUE CBOMCTBA IIEIOYEH: B3aMMOICHCTBUE C KHMCIOTAMH, OKCHIAMU HEMETaJIoB, cojiaMu. OOIIHe XMMHYECKHE CBOMCTBA
HEpPACTBOPUMBIX OCHOBaHUI: B3AaMMOAECHCTBHUE C KUCIOTAMH, Pa3JI0KEHUE TP HarPEBAHUU.

OO01mure XMMHYECKHe CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KMUCIOTaMH, MIEIOYaMH, COJIIMH M MeTallaMd. B3anmMoJeicTBrHE KUCIBIX
coJiel CO IeI0YaMu.

['unponu3, kak 0OMEHHOE B3aUMOJICHCTBUE COJIeH ¢ BOAOW. [ MIpoan3 coi CUILHOTO OCHOBAHUS U CJIa00i KUCIOTHL. ['uaponus conu cnaboro
OCHOBaHMs U cuiibHOU KuciaoThl. [lkana pH.

CBoiicTBa KUCJIOT, OCHOBAaHUM, OKCHIOB U COJIEM B CBETE TEOPUM DJICKTPOIUTHUYECKON TUCCOIMUAIMU U OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX
peaKuid.

JdemoncTpanuu.
e licneiTanue BemecTB U UX PaCTBOPOB HA 3JIEKTPONPOBOIHOCTD.
e 3aBUCHUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHIIEHTPAIUH.
e JIBMKEHHE OKPAIICHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.
e OrmpeneneHue xapakTepa Cpebl B pacTBOpax CoJeH.

JlaGopaTopHbIe ONBITHI.

13. luccounanus ciaabbIX IEKTPOIUTOB HA IPUMEPE YKCYCHOUM KUCIIOTHI.

14. '3meHeHne OKpacKu UHIMKATOPOB B KMUCIOTHOU cpejie.

15.Peakius HEUTpaIM3alMK pacTBOPA MIEI0YH PA3IUUYHBIMU KUCIOTAMU.

16. [Nonyyenue runpoxcuaa meau (I1) u ero B3auMoaeiicTBrE ¢ pa3IMYHBIMUA KHUCIOTAMHU.
17. B3aumopeicTBre CUITbHBIX KUCIIOT ¢ okcuaoM meau (I1).

18. B3aumopeiicTBUE KUCIOT ¢ METAJIJIaMH.

19. KayecTBeHHas peakiys Ha KapOOHAT-UOH.

20. TTonydyenwue cTyIHS KPEMHUEBOUW KUCIIOTHI.

21. KauecTBeHHas peakius Ha XJIOPHU/- WIH CyTb(aT-HOHbI

22. VI3aMeHeHne OKpacKy UHAUKATOPOB B MISIIOYHOM Cpejie.

23. BzauMoselicTBre MIeNOUeH C YIIIEKUCIBIM Ta30M.

24. KauecTBeHHas peaxiysi Ha KAaTHOH aMMOHHSI.

25. [Nonmyuenue ruapokcuaa meau (1) u ero pasnoxenue.

26. BzanmotelicTBre KapOOHATOB ¢ KHCIIOTAMHU.

27. Tlonyuenue ruapokcuaa sxemnesa (111).

28. BzaumoseiicTBue xene3a ¢ pactBopoM cyibdarta menu (I1)

IIpakTnyeckune padorTnl

1. Pemienue sKcriepuMEHTaNbHBIX 33/1a4 10 TeMe «DJIEKTPOIUTUYECKAs JUCCOITUAIIIS

HeMeTa/uiibl M UX COeIMHEHUS
CrpoeHne aTOMOB HEMETAUIOB M MX MNosoxeHue B llepmonnueckoil cucreme. Psan anekrpoorpunarenbHocTu. Kpucrammmueckue peéTku
HEMETAJIJIOB — MPOCTHIX BELIECTB. AJUIOTponus U €€ npuunHbl. @u3nyeckue cBoicTBa HeMeTau1oB. O0IIre XMMUYECKHEe CBOMCTBA HEMETAIJIOB!
OKHUCIIUTENbHBIE U BOCCTAHOBUTEIILHBIE.



["asorensl, cTpoeHMe MX aTOMOB U MoJiekyd. DU3MYECKHEe M XHMMHUUYECKHE CBOMCTBA TaJIOTEHOB. 3aKOHOMEPHOCTHM HM3MEHEHHMsI CBOWCTB
raJloreHOB B 3aBHCHUMOCTH OT MX moiyiokeHus B [lepuoamueckoi cucteme. HaxoxaeHue rajioreHoB B IpuUpojlie U MX NoiydeHue. buomormueckoe
3Ha4YE€HHE U MPUMEHEHHE TraJIOre€HOB.

["anoreHoBOJOPO/IBI ¥ COOTBETCTBYIOIIME WM KHUCJIOTHI: IUIAaBUKOBAas, COJIAHAsA, OpPOMOBOJOPOJAHASA, HOAOBOAOPOJHAs. [ 'ajoreHuabl.
KauecTBeHHBIC peaKIy Ha TaIOTeHUA-HOHBL. [[puMeHeHne COeTMHEHMI TaJIOTEHOB U X OMOJIOTHYECKast POJIb.

O6mras xapaktepuctuka 3yeMeHToB VIA-rpynmel. Cepa B mpupone u e€ MmojaydeHue. AJIOTpONHbIE MOAM(HUKAIMK CEepbl M HUX CBOWMCTBA.
XUMHUYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHHUE.

CepoBOJOpO/I: CTPOEHUE MOJIEKYJIbI, PU3NUYecKre U XUMUYECKHE CBOMCTBA, MojyueHue u 3Hadenue. CepoBojoponanas kucinora. CynbQuabl 1 X
3HavyeHue. JIIoMUHO(pOpHI.

Oxcup cepri(1V), cepHucras Kuciora, cynbQursl. KauecTBeHHas peakius Ha Cylb()UT-HoH.

Oxcun cepri( V1), cepHas kucnota, cynbdarel. Kpucrammoruaparsl.

Cepnas kucinoTa - CWibHBINA 2yekTponuT. CBoiicTBa pa30aBiICHHON CEPHOIl KUCIOTHI, KaK TUIMYHOW KHUCJIOTHI: B3aUMOJIEHCTBUE C METaJUIaMU,
OCHOBHBIMH U aM()OTEPHBIMH OKCHIAMH, OCHOBAHUSMH U aM(POTEPHBIMU THIPOKCHIaMH, COIsIMU. KaduecTBeHHast peakius Ha Cylb(ar-uoH.

OO0mas xapakTepucTHKa 3eMeHTOB VA-rpynmbl. A30T, CTPOCHHUE €ro aToMa U MOJIEKYJbl. PU3NYECKUe U XUMUYECKUE CBOMCTBA U MPUMEHEHUE
a3oTa. A30T B IPUPOJIE U €r0 OUOIOTHYECKAs POJIb.

AMMHaK, CTpoeHHE MOJIEKYNbl U (U3MYECKUE CBOICTBAa. AMMMayHas BOJA,, HAIIATBIPHBIM CIHUPT, TUApPAT amMMuaka. J[OHOpHO - aKIENTOPHBII
MEXaHu3M o0pa30oBaHUs KaTHOHA aMMOHMs. BocctanoBuTenbHbIe CBOMCTBa aMMuaka. Cov aMMOHMS M MX TIpuMeHeHne. KauecTBeHHast peakius Ha
KaTHOH aMMOHHUSL.

Oxkcubl a30Ta: HECOJICOOPA3YIOIINE U KUCIOTHBIC. A30THUCTast KUCJIOTa U HUTPUTHL. A30THAsI KMCJIOTA, €€ MoJyuyeHre u cBoicTa. Hurpartsl.

®octop, crpoenue atroma u amnorpornus. DPochunel. Dochun. Oxcua dochopa(V) u oprodhocdhopnas kucimora. Docdarel. DocdopHbie
ynoOpenus. THCEKTUITU/IBL.

Obmas xapaktepuctuka s1eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEHIECTB M COEAMHEHHUNH B 3aBUCUMOCTU OT
MOJIOKEHUs dJeMeHTOB B Ilepuogmueckoil cucteme. YTiepol. AJUIOTponHbIE MoOAUUKAIUU: anmas, rpaput. AMOp(HBIA yriepona: caxa,
aKTUBHUPOBAHHBIN Yroib. AncopOrus. XUMUYECKHE CBOUCTBA yriepoaa. Kokcoxummuueckoe mpou3BOACTBO U ero mpoaykius. KapOouast.

Oxkcun yriepoaa(ll): ctpoenune mosnekymsl, moaydenue u ero cBorictBa. Oxkcun yraepona(lV): crpoeHrne MOJIEKyIIbI, TTOJYY€HHE U €ro CBOMCTBA.
VYronpHas kucnoTa. Coiu yroiabHON KUCIOTHI: KapOOHATHI U THAPOKApOOHATHI. TeXHUUecKas 1 MUILeBas Co/a.

Oprannueckast XuMusi. YTIE€BOAOPOIHL..

Mertan, 5TaH ¥ MPOMaH Kak MpeeibHble (HACHIIIEHHbIE) YTIEBOIOPOAbI. DTHIICH U alleTUIICH, KaK HeMpe/IebHbIe (HEeHACHIIIEHHBIE) YIIIeBOJOPOIbI.
CrpykrypHbie GOpMYIBl BElIeCTB. [ OpeHHe yriieBoIOpooB. Peakuuu neruapupoBaHus MPEACsIbHBIX YIIIEBOJIOPOA0B. KauecTBeHHBIE peakluu Ha
HEIpeAelIbHbIE COSTUHEHMUS.

CrnupThl. DTHIIOBBIN CIIUPT, €0 MOJIYYeHHUE, TpUMEHeHre U pusnosiorndeckoe AeiictBue. TpéxaToMHbll ciupT riuiepuH. KayecTBeHHast peakiust
Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHAsI KUCJIOTA - IPEJICTABUTEND Kllacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u cBoiictBa. Kpemuuii B mpupoae. Cunmununasl u cuiad. Oxkeun kpemuusi(1V). Kpemnaueast kuciiora u e€ coiu.
[TpousBoncTBO cTekna U IeMeHTa. [IpoayKiusi CUIMKATHOW MPOMBINUICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, ¢apdop, dasHc. Onrtuueckoe
BOJIOKHO.

Hemerannet B mpupone. @pakiimoHHas IeperoHka KUAKOTO BO3AyXa Kak crocod MmoixydeHus KUCiaopoaa, a3ora, aprona. [lomyuenue docdopa,
KPEeMHHSI, XJI0pa, Ho/1a. DIEKTPOJIN3 PACTBOPOB.

[TomyueHue cepHOM KHUCIOTHI: CHIPbE, XUMU3M, TEXHOJIOTHUYECKAs CXeMa, METOJ KHIISIIEro CIIOs, MPUHIIMIBI TeJI000MeHa, MPOTHBOTOKA H
nupkyssiiuu. Oneym. [Ipon3BoacTBO amMmmuaka: ChIpbEe, XMUMHU3M, TEXHOJIOTHYECKAST CXeMa.

JdemMoHcTpauuu



Konnekuus HemeTanios.
Moneny KpUCTaUNINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIBI €70 PAOOTEHI
I'opeHue HeMeTa/IOB - IPOCTHIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YIIs.
OO0pa31bl TaJOreHoB - IPOCTHIX BEILECTB.
B3anmoaeicTBe rajloreHoB ¢ METAJUIAMH.
BeiTecHenue xsopa 6poMOM MM HOJA U3 PACTBOPOB UX COJIEH
Kosnexuus NpupoIHbIX COEAMHEHUN XJIOPA.
BzaumopeiicTBue cepsl ¢ METAIIIAMM.
I'openue cepsl B KUCIOpOJIE
Komnexuust cynbGUAHbIX pyI.
KavecTBenHas peakuus Ha cyab(OuI-HOH
OO6eclBeunBaHNE OKPALLIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmoaeincTBiue KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEZIBIO.
OOyrnrBaHue OPraHNYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEpHON KUCIIOTOM
Juarpamma «CocTaB BO3ayxa».
Buneodparmentsl u cnaiinsl «lItuubu 6azapbi».
[Tony4yenue, cobupanue 1 pacrio3HaBaHUE aMMUAKA.
PaznoxeHnne Ouxpomar aMMOHHS.
B3anmoneicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
- 'openne uépHoro nopoxa.
Pa3no)xeHne HUTpaTa Kajaus U TOpeHHe IPEBECHOIO YyrojibKa B HEM
- OOpa31bl MPUPOIHBIX coearnHeHuH docdopa.
['openue docdopa Ha BO3ayX€E U B KUCIOPO/IE.
[Tomyuyenue 6enoro ¢ocdopa u UCHBITAHUE €TO CBOMCTB
Komnexnust «O6pa3ibl NPUPOIHBIX COETMHEHUN YIIIepoia»

IToprper H.JI.3ennHckoro. [lornomnenne akTHBUpOBaHHBIM YIVIEM PACTBOPEHHBIX BEIIECTB MM Ia30B.

YeTpoicTBO IPOTUBOTa3a.
Mopenu MOEKyJI METaHa, dTaHa, STUJICHA U alleTUJICHA.
B3aumoneiicTBue sTHiIeHa ¢ OPOMHOM BOJIOM U pacTBOPOM MEepMaHraHaTa Kajusl.
OO01re XMMUYEeCKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peakuys Ha MHOITOaTOMHBIE CITUPTHI.

Konnexknust «O6pa3iisl MpUPOIHBIX COSTUHEHUN KPEMHHUSI.

Komneknus crekna, KepaMHUKH, HEMEHTA U U3JIEINI U3 HUX.

Komneknus mpoayKuuy CUIIMKaTHOW MPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiiasl «I[Ipon3BoCTBO CTEKIIA U [IEMEHTA) .

Komnekuus «IIpupoaHpie COeTMHEHNS] HEMETAIIIIOB) .

Buneogparments! u cnaiiabl «@pakiioHHas IEPEroHKa KHUJIKOTO BO3TyXa



BuneodparmenTsl u cnaisl «[lomydenue Bogopoa, KUCIOPOAa U TAIOTeHOB YJIEKTPOTUTHIESCKHM CITIOCOOOM.

Mogenu anmaparoB 1Jig MPOU3BOJCTBA CEPHOUN KUCIOTHI.

Monens KUnsIero ciaosl.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

e  Buneodparmentsl u ciaiiapl «IIpon3BocTBO cepHOM KUCIOTEY. " BuaeodparmenTs! U ciaiapl «IIpon3BoacTBO aMMHuaKay.
o  Komnekuus «Cpipb€ Ui MONYYEHUS CEPHON KHUCIOTHI.

JlaGopaTopHbIe ONbITHI

29. Pacrio3HaBanue rajioreHua-noHoOB.

30. KauecTBeHHBIE peaklIMU HA CYIb(aT-UOHBI.

31. KauecTBeHHas peakiiysi Ha KATHOH aMMOHHSI.

32. XuMHUeCKHe CBOMCTBA a30THOM KUCIIOTHI, KaK JICKTPOJIHTA.

33. KauecTBeHnHble peakiiuu Ha pocdar-noH.

34. IlomyyeHne U CBOMCTBA YrOJbHON KUCIIOTHI.

35. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

36. [Iponmyckanue yriaeKucioro ra3a yepe3 pacTBOp CHIIMKATa HATPHSI.

IIpakTnyeckune padornl

2. VIzy4eHue CBOMCTB COSIHON KUCIIOTHI.

3. U3ydeHune CBOMCTB CEpHON KHCIOTHI.

4. TlonyuyeHne aMMHaKa U U3Y4EHHUE €r0 CBOMCTB.

5. [onyyenue yriaekucioro ra3a u u3ydeHue ero cBoictB. KauectBeHHast peakiys Ha KapOOHAT-HOH.

MeTajjibl H UX COeAMHEHUS

ITonoxxenue MeraiuioB B llepumommyeckoil cucrteMe XHMHYECKMX d3JeMeHTOB 1. M. MeHnneneeBa, CTpoeHHME MX aTOMOB M KPHUCTAJUIOB.
Mertammnueckas CBSI3b U METAUIMYECKAsA KpUCTAUINYECKas pemeéTka. @u3ndeckre CBOMCTBA METAJIOB: 3JIEKTPO- U TEMJIONPOBOIHOCTD, OTPAKAIOIIAS
CHOCOOHOCTB, MIACTHYHOCTD. CIIIaBbl YEPHBIE U 1IBETHHIE.

Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN Psijl HaNpspKeHU. B3anuMoaeiicTBue MeTaioB ¢ HEeMeTa/llaMU, OKCUJIaMHU, KUCIIOTaMH,
COJIAMH. AJTFOMUHOTEPMHSI.

OO6mas xapakrtepuctrka d1emMeHTOB |A-rpynmnel OKcHIBl W THAPOKCHIBI IIEJIOYHBIX METAJUIOB, MX TOJyYE€HHUE, CBOWMCTBA, NMPUMEHEHHE.
Baxwnerime cony menoYHblX METAJUIOB, UX 3HAYEHUE B JKMBOM U HEKUBOU IIPUPOJIE U B )KU3HH YEIIOBEKA.

OO6mas xapaktepuctuka 37eMeHTOB |IA-rpynmel OKCHIBI W THAPOKCHABI IIEJIOYHO3EMEIBHBIX METaUIOB, HUX TIOJIyY€HHE, CBOWCTBA,
npuMeHeHne. BakHelre coau MIeIOYHO3EMENTbHBIX METAIIOB, UX 3HAU€HHE B JKMBOW M HEKMBOHM MPHPOJE W B KU3HU uenoBeka. KapOoHatTel u
TUAPOKAPOOHATHI KAJIBITHS.

KéctkocTh BOABI: BpeMeHHast ¥ TocTosiHHAs. CrocoObl ycTpaHeHHsI BpeMeHHOH kEcTkocTu. CrocoObl YCTpaHEHUs MOCTOSHHOM KECTKOCTH.
HonuTs.

CoenvHEHUS AIOMHUHES B MPUPOJE. XUMUYECKUE CBONCTBa amtoMuHUSA. OCOOCHHOCTH OKCHAA M THAPOKCUAA AIIOMHHHS KakK aM(OTEpHBIX
coequHeHn. Baxkneinme conu anoMuHUS (XJIOpU, Cynbdar).



OcoOeHHOCTH CTpOEHUs aToMa xele3a. JKene3o B mpupoje. Baxkueiimue pyasl xene3a. Okcunbl u ruapokcust sxemnesa(ll) u sxenesa(Ill). Comn
xene3a(ll) u sxeneza(Ill). OOHapykeHHE HOHOB KATHOHOB JKeje3a B paCTBOpE. 3HAUCHHE COSTMHEHUN Kee3a.

Koppo3uss xumudeckass W DIEKTPOXUMHYECKAs. 3alIuTa METAIIOB OT KOppo3uu. MeTainsl B MpUpoje: B CBOOOJHOM BHIE W B BHUJIE
coenuHenuil. [lonarue o metamnypruu. YépHas n uBetHas metaiutyprus. [lupomeramnyprus, ruJpOMEeTAILTyprus, 3JIEKTpOMeTauTyprus. JJoMeHHbIi
nporecc. [lepepaboTka yyryHa B cTaib. IIEKTPOIU3 PACIIABOB.

JdemoHcTpauuu
e BsanmoneicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.
e ['opeHue HATpUsl, MarHUs U XkKeje3a B KUCIOPOJIE.
e  Bcrblka TEpPMUTHOM CMECH.
e BzaumopnelcTBHE CMECH MOPOIIKOB CEPHI U JKeJle3a, LIMHKA U CEPBI.
e BzaumonelcTBHE AIFOMUHUSA C KHCIIOTaMHU, 11€JI0YaMH U BOJIOM.
B3anmMopeiicTBue xene3a u Meu C XJI0pOM.
B3anmopeiicTBre Meau ¢ KOHIIGHTPUPOBAHHOM CEPHOM KUCIOTOW M a30THOM KUCIOTON (pa30aBiICHHON M KOHIICHTPUPOBAHHOM ).
Okpacka mIaMeHH COEMHEHUSMHU 1IETOYHbIX METAJIJIOB.
Oxpacka I1aMeHU COEJMHEHUSAMU 1ETOYHO3EMENbHBIX METAIIJIOB .
lNamenue n3BecTu BOIOM.
[Tonyyenue KECTKON BOABI B3aUMOIEUCTBUEM YIIIEKHCIOTO C U3BECTKOBON BOJOM.
YcTpaHeHrue BPeMEHHOM KECTKOCTH KUIISTICHUEM U T0OABKOW COJIBI.
VYcerpaneHue noCTOSHHON KECTKOCTU JOOABKOM COIBI.
WonuTsl 1 npuHIMN UX AeHcTBUA (BUAEO(PArMeHT).
Konnexkuus npupoaHbIX COEAMHEHUN ATFOMUHUSA.
Buneodparments! u cnaiapl «OKCHA aTIOMUHUS U €T0 MOAU(PUKAITUI.
[Tomryuenue ampoTepHOTO THAPOKCUIA ATIOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.
Konnekuust «XuMuuecke HICTOUHUKH TOKa.
Pe3ynprarhl 1UTEIBRHOTO SKCIIEPUMEHTA MO U3YUYEHHUIO KOPPO3UH CTAJBbHBIX U3/EJIUNA B 3aBUCHUMOCTH OT YCJIOBHI MPOLECCOB.
Boccranosnenue menu u3 okcuaa meau (1I) Bogopomom.
Buneodparments! u cnaiasl «IIpon3BoACcTBO UyryHa U CTATH».
Buneodparments! u cnaiiasl «M3nemus U3 4yryHa v CTaiamny».
Buneodparments! u cnaiast «I[Ipon3BoicTBO altOMUHUS.

JlaGopaTopHble ONBbITHI

37. B3anmoseiicTBue xeine3a ¢ pactBopoM cynbparta meau(Il).
38. Tlony4eHre H3BECTKOBOM BOIBI M OITBITHI C HEH.

39. [Monmyuenne ruapokrcuos xenesa (1) u (111).
40.KadecTBeHHbIE PEaKIMH HA KAaTHOHBI JKeNe3a.



IIpakTnuyeckne padoThl
6. [Tomyuenue KeCTKON BOABI U CITOCOOBI €€ YCTpaHEHUSI.
7. PemieHune 3KCIIepUMEHTANBHBIX 3a1a4 110 TeMe «MeTtaibh».

XuMus M OKpy:xamouas cpeaa
Crtpoenue 3eMiu: sapo, MaHTH, 3€MHAasi KOpa, UX XUMUYECKUM cocTaB. JIuTocdepa u e€ xumuaeckuii coctaB. Munepainsl. Pyasl. Ocamgodnbie
nopojsl. [lone3nsle nckonaemble. XUMUYECKHH cocTaB ruapochepsl. XUMUYECKH cOCTaB aTMoc(hephl.
HcTouyHuky XMMHMYECKOTO 3arpsi3HEHUs OKpYKarollel cpensl. ['7oOanbHbIE SKOJOTMYECKHE MPOOJIEeMbl YeIOBEYECTBA: MAPHUKOBBIM 3¢ ek,
KHUCJIOTHBIE JIOKIH, O30HOBBIC JABIpHl. MEXIyHapOJHOE COTPYJHHYECTBO B OOJIACTH OXpaHBl OKPYXKAIOIIEH Cpeabl OT XMMHUYECKOTO 3arpsi3HEHHS.
«3enéHas Xumus».

JdemoHcTpauuu
e Buneodpparmentst u cnaiiapl «Ctpoenne 3eMin U e€ XUMAYeCKHid cocTaBy. "' KoyuieKus MUHepaioB ¥ TOPHBIX TOPOJ.
e  Komekuus «Pyapl METAIIIIOBY.
e BuzaeodparmenTsl U cnaiinpl «I100a1bHbIE 3KOIOTHYECKHE TPOOIEMbI YEIIOBEUECTBAY.

JlaGopaTopHbie ONBITHI
41. I3yueHue rpaHura.
42. VI3y4yeHnne MapKupoOBOK Pa3IHMYHBIX BHOB IIPOMBIIIICHHBIX U MPOIOBOJIbCTBEHHBIX TOBAPOB

O06001IeHNe 3HAHUI 0 XUMHH 32 KYPC OCHOBHOM 1K0JIbL. [ToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHy
CrpoeHue aTroma B COOTBETCTBUU C MOJOKEHUEM XUMHUUYECKOro 351eMeHTa B [lepuonnueckoii cucreme. CTpOCHUE BEIIECTBA: XMMUYECKasl CBS3b

Y KPUCTAITHYECKHE PEHIETKU. 3aBUCHUMOCTh CBOMCTB 00Pa30BaHHBIX DJIEMEHTAMH MPOCTHIX BEMIECTB (METAIIJIOB, HEMETAJIOB, OJIarOpPOJIHBIX Ta30B) OT
MOJI0KEHUs 271eMeHTOB B [leproanueckoit cucreme. TUIONIOrKs HEOPraHUYECKUX BEILIECTB, ACJIEHUE UX Ha Kiaccel U rpynnsl. [Ipexcrasurenu.

[Ipyu3Haku M ycnmoBHUS MPOTEKAHHS XMUMHUYECKMX peaKUuid. THIOJOTHS XMMHUYECKHX PEaKUUi IO Pa3IUYHbIM OCHOBAHUSM. Peakiuyu MOHHOIO
obMeHa. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUU.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEePHbIE XUMUUYECKHUE CBOMCTBA COJIEOOPA3yIOMIMX OKCUJIOB, TUIPOKCUAOB (OCHOBAaHUH, KUCIOT U
aM(pOTEPHBIX TUIPOKCUIOB), COJIEH.

B pe3yiabTaTe H3Y4YeHHsI XHMHUHM HA 0a30BOM YPOBHE B 9 ka1acce

Y4eHuK HAYYHTCH:
e Ilonumamo
- XUMUYECKYIO CUMBOJIMKY: 3HAKH XUMUYECKUX 3JIEMEHTOB, OPMYJIbl XUMHUYECKHUX BEIIECTB, YPABHEHUS XUMHUECKHUX pPEaKIIUi
- BXHEHIINE XUMUYECKUE IOHATHS: BEIIECTBO, XUMUYECKUN DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsl U MOJIEKYJISIpHasi MaccChl,
VOH, KaTHOH, aHUOH, XUMHUYECKasl CBS3b, DJIEKTPOOTPULIATEIBHOCTD, BAJI€HTHOCTh, CTENEHb OKUCIIEHMS, MOJb, MOJISIPHAs Macca, MOJISIPHBIN



00bEM, PACTBOPBI, SJCKTPOJIUTHl M HEIIEKTPOIMTHI, AJIEKTPOIUTUYECKAs IAMCCOLMAIUSA, OKHUCIUTEIb W BOCCTAHOBUTENb, OKUCICHUE H
BOCCTaHOBJICHHE, TEIJIOBOM 3((eKT peaklMi, OCHOBHBIE THUIIbI PEAKIIMHA B HEOPraHUUECKONW XUMUHU

- (DOpMYIHPOBKH OCHOBHBIX 3aKOHOB M TEOPHM XMMHUHU: aTOMHO-MOJIEKYJIIPHOTO YU€HHsI, 3aKOHOB COXPAHEHUSI MACChl BEIECTB, IIOCTOSHCTBA
cocTaBa BelecTB, ABoraapo; nepuoandeckoro 3akona JI.M1.MenzaeneeBa; TeOpun CTpOCHHUS aTOMa M y4€HUS O CTPOCHUHU BEILECTBA; TEOPUU
JIEKTPOJIUTUYECKON JUCCOLMALIMM U YICHHUS O XUMUYECKON PEAKLIUH.

Hasvieamo

- XUMUYECKHE JIEMEHTHI

- COEIMHEHNS N3YUYEHHBIX KJIACCOB HEOPraHUUECKHUX BEILECTB

- OpraHMYecKue BeIllecTBa IO MX (opMyse: METaH, TaH, STWIEH, alleTHJIEH, METAHOJ, 3TaHOJ, IJIMLEPHUH, YKCyCHas KHCIOTa, IJIH0KO03a,
caxaposa

Oobvacnamp

- (M3MYECKHd CMBICI TOPSIKOBOTO HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMepa IPYIIbl U MepHoJa B MEPUOJUYECKON CHCTEME XMMHYECKHX
aneMmeHToB J[.Ml.MenneneeBa, K KOTOPBIM 3JIEMEHT IPUHAIIEKUT

- 3aKOHOMEPHOCTH M3MEHEHUS CTPOCHUSI aTOMOB, CBOMCTB DJIEMEHTOB B IIpeiefiaX MaJIbIX MEPUOIOB U A-TPYIII, a TAK)KE CBOUCTB 00pa3yeMbIX
VMU BBICIIUX OKCUOB U THIPOKCHIOB

- CYITHOCTH MPOLIECCA MIEKTPOITUTHIESCKOM TUCCOIMANNN M PEaKIii HOHHOTO OOMEeHa

Xapaxkmepu3zosambo

- XMMHYECKHE DJeMEHTHl 1-20 Ha OCHOBE HUX IIOJOKEHUS B IEPUOAMYECKON CUCTEME XUMHUYeCKMX dieMeHToB J[M.Menneneesa u
0CcOOEHHOCTEH CTPOCHHS UX aTOMOB

- B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMHU HEOPTraHUYECKUX BELIECTB

-XMMUYECKUE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHUMUECKUX BEIIECTB (IIPOCTHIX BEILIECTB U COCTUHEHUI)

Onpeodenameo

- COCTaB BEILIECTB N0 UX GopMyIam

- BJICHTHOCTb M CTENIEHNU OKHCIICHUS JIEMEHTOB B COEIMHEHUN

- BUJIbl XUMUYECKOH CBS3H B COCTMHEHUSX

- TUIBI KPUCTAIIMUECKUX PELIETOK TBEPAbIX BEIIECTB

-TIPUHA]JIEKHOCTH BEIIECTB K ONPEIEICHHOMY KJIACCY COCMHEHUI

- TUIIBl XUMUYECKUX PEeaKIUn

- BO3MOKHOCTB TIPOTEKAHUS peaKIiiii HOHHOTO 0OMeHa

Cocmasnameo

- CXEMbI CTPOCHMS aTOMOB IEPBBIX JIBA/ILATH JIEMEHTOB Niepuoaudeckoit cucremsl JI.M1.Meneneena
- (hopMyITBI HEOPTAaHMYECKUX COCTMHEHNH H3yYEHHBIX KJIACCOB BEIIECTB

- YPAaBHEHMSI XUMUYECKHX PEaKIil, B TOM YHCIIEe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX, C TIOMOIIBI0 METO/Ia 3JIEKTPOHHOTO OasiaHca
besonacno oopawmamuca

- ¢ XMMHUYECKOH MOoCy10i1 1 1ab0paTopHBIM 000pyI0BaHUEM

IIpo6ooums xumuueckuii IKcnepumenm

- MMOJITBEPKAAIOLINI XMMUYECKHI COCTaB HEOPraHMUYECKUX COEAMHEHUI



- MMOJTBEPKAAIONINN XMMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTraHUUYECKHUX BEILIECTB

- 110 TIOJTYYCHHI0, COOMPAHUIO M PACIIO3HABAHUIO ra3000pa3HBIX BEIIECTB

- 110 OTIPENICTICHHUIO XJIOPU/-, CYIb(aT-, KapOOHAT-HOHOB ¥ MOHA AMMOHWUSI C IIOMOIIBI0 KAU€CTBEHHBIX PEaKITHii

Botuucname

- MacCOBYIO JIOJTF0 XUMHUYECKOTO AJIEMEHTA 10 (hOpMyJie COCTUHECHHS

- MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE

- Maccy OCHOBHOTO BEIIIECTBA IO M3BECTHOW MAacCOBOH J0JIe IpUMeEceit

- 00BEMHYIO JIOJTF0 KOMITOHEHTA ra30BOi cMecH

- KOJIMYECTBO BEIIECTBA, 00bEM MJIM MACCy BEIIECTBA MO KOJIMYECTBY BEIIECTBA, 00bEMY MIJIM MacCe peareHTOB WM MPOAYKTOB PEaKIIMH
Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOIU 0esAmeIbHOCHU U NO8CEOHEBHOU HCUZHU

- 1 6€30macHOr0 OOpaIleHus ¢ BEIECTBAMH U MaTepuaiaMHi B TTOBCEAHEBHOM KU3HU U IPAMOTHOT'O OKa3aHMS MEPBOM MMOMOIIU TPH 0KOTax
KHACJIOTAMU H 111eJIOUYaMHU

- 17151 OOBSICHEHMS OTJICIBHBIX (DAKTOB M MPUPOIHBIX SIBJICHUI

- JUTSI KpUTUYECKOM OIEHKH MH(POPMAITUH O BEIICCTBAX, HCIIOIh3yEMBIX B OBITY.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

XapakTepru30BaTh OCHOBHEIC METO/IBI TIO3HAHHSI XUMUYECKIX 00BEKTOB

Paznuuarh xuMuueckue 0ObEKTHI (B CTaTHKE):

- XUMUYECKHE JIEMEHTHI M POCThIE BEIIECTBA

- METaJUTbl U HEMETAILIBI (M XapaKTePHU30BaTh OTHOCUTEILHOCTh MPUHAIIIC)KHOCTH TAKHX 0O0BEKTOB K TOW WJIM WHOU TPYIITE
- OpraHUYeCKHe U HEOPTAHMUSCKHUE COCTNHEHUS

- TUAPOKCHUIBI (KUCIIOPOACOCPKAIINE KHCIOTHI, OCHOBaHHUS, aM()OTSPHBIC THIPOKCHUIHI )

- OKCHJIBI HECO0JIe0Opa3yroIne u cojaeobpasyromniue (KUCIOTHBIE, OCHOBHBIE, aM()OTEpPHBIC)

- BAJICHTHOCTh U CTETIEHU OKUCIICHUS

- CUCTEMaTHYeCKHE U TPUBHATBHBIE TEPMUHBI XUMUYECKOW HOMEHKIIATYPhI

- 3HAKOBYIO CUCTEMY B XUMHUU

Paznuuarh xuMuueckre 0ObEKTHI (B TMHAMUKE):

- (uzmyeckue u XMMHYECKHE CTOPOHBI MPOIIECCOB PACTBOPEHUSI U JTUCCOIIUAIIUU

- OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH U PEAKIIMH OOMEeHA

- CXEMBI U YpaBHEHUS XUMUYECKUX PEAKIUi

COOTHOCHTB:

- SK30TePMUYECKHE PEAKIIUU U PEaKIIUU TOPCHHUS

- KaTAJIMTUYECKHE PEaKIuu U (pepMEHTATUBHBIC PEAKITII

- MeTaJlsl, OCHOBHBIN OKCHUJ, OCHOBaHHUE, COMb

- HEMeTaJl1, KHCJIIOTHBIA OKCHJI, KHCJIOTY, COJTb

- CTPOCHHUE aTOMa, BUJI XUMUYECKON CBS3H, TUI KPUCTATUIMYSCKON PENICTKH U (PH3UIEeCKHEe CBOMCTRA BEIIeCTBA



- HaxXO0KJICHHE JIEMEHTOB B IPUPO/JIE M MPOMBIIIIEHHBIE CITOCOOBI UX MOIY4YEHUs

- HEOOXOIUMOCTh XUMUYECKOTO TTPOU3BOJICTBA M TPEOOBAHUI K OXPAHE OKPYIKAIOIICH CPEIIbI

- He00XOAMMOCTb IPUMEHEHHUSI COBPEMEHHBIX BELIECTB U MaTEPUAIOB M TpeOOBAHUHN K 370pPOBbECOCPEIKEHUIO

BoiaBurate u sKCiepUMeHTaIbHO IPOBEPSITh TUIIOTE3bl O XUMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa, CTPOCHHUS U
MPUHAIJICKHOCTH K OIPENICTICHHOMY KJIaccy (TpYIINe) BEIIecTB

[IporHo3upoBaTh CIOCOOHOCTH BEIECTBA MPOSBISATH OKUCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKUCIICHUS
AJIEMEHTOB, BXOJSIIUX B €T0 COCTaB, a TAKXkKe MPOJAYKTOB COOTBETCTBYIOLIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUiA

CocTaBiATh ypaBHEHUS PEAKIUI C YIaCTUEM THITMYHBIX OKUCIIUTEICH U BOCCTAHOBUTENICH HA OCHOBE 3JIEKTPOHHOTO OalaHca

OmnpenensiTb BO3MOXHOCTb IPOTEKAHUSI XUMUUYECKUX PEaKLUi HAa OCHOBE 3JIEKTPOXMMHUECKOTO psiJla HApsHKEHUI METAJUIoB, paja
ANEKTPOOTPHUIATEITLHOCTA HEMETAIIIIOB, TAOIHUIBI PACTBOPHUMOCTH M YU€Ta YCIOBUI MPOBEACHUS PEaKIUit

[IpoBoaNUTH pacdeTsl 0 XUMUYECKUM (opMyJiaM U YpaBHEHHUSIM

- JIs1 BBIBOAA q)OpMy.HBI COCAMHECHHUA 110 MAaCCOBBIM J0OJIAM 3JIEMCHTOB

- 1711 TPUTOTOBJICHUSI PACTBOPA C UCIOJIb30BAHUEM KPUCTAIIIOTUPATOB

- IJI HAXOKACHHUA OOJU BhIXOJa NPOAYKTAa pCaKIH IO OTHOIICHUIO K TCOPECTUUCCKHU BO3MOKHOMY

- ¢ ucnonp3oBanue npasuia [eit-Jlroccaka 06 00bEMHBIX COOTHOIICHUSX Ia30B

- C UCIIOJIb30BAHUEM MOHATUN «KMOJIbY», KMMOJIbY, «UUCIO ABOTAIPO»

- 10 TEPMOXHUMHUYECKUM YPABHEHHSIM pEaKLuu

[IpoBOANTH XUMUYECKHM SKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOIEHUEM IIPABUII TEXHUKU O€30MaCHOCTH

- 110 YCTAaHOBJICHUIO KAYECTBEHHOT'O U KOJIMYECTBEHHOTO COCTaBa COCIUHEHUS

- IPY BBITIOJIHEHUH M CCIIEIOBATENBCKOTO MTPOEKTA

- B JIOMAallIHUX YCJIOBUSIX

Hcnonp30BaTh NpuoOpETEHHBIE KIIOUEBbIE KOMIETEHLIMU JJISl BBIIOJHEHUS NMPOEKTOB M y4eOHO-UCCIIEOBATEIbCKUX PabOT MO H3YyYEHUIO
CBOMCTB, CITOCOOOB MOJIYYE€HHUS U PACTIO3HABAHHUS BEIIECTB

OnpenensiTb UCTOUHUKM XUMHYECKONM MH(POpMAIUH, MPEACTaBIATh CHUCOK MH()OPMAIIMOHHBIX PECYpCOB, B TOM YHCJIE€ U HAa MHOCTPAaHHOM
SI3bIKE, FTOTOBUTh MHPOPMAIIMOHHBIN MPOJIYKT U MPE3EHTOBATH €TI0

OOBEKTHBHO OLIEHMBAaTh MH(OPMAILIMIO O BEIIECTBAX M XUMHUYECKHX IpOIeccaxX, KPUTHUUECKH OTHOCHUTHCS K ICEBJOHAYyYHOW HMH(pOpMaluy,
HeJT0OPOCOBECTHOM peKiaMe B CPEACTBAX MAaCCOBOM MHGOpMAIIIH.



3. TemaTuueckoe IVIAHUPOBAaHHUE KypCa XUMMHMH.

9 kJjacc

Ne i/

Paszpnen kypca

Koan
YecTB
0
JacoB

OcHoBHOe coJiepKaHue 1o TeMamM

IloBTOpeHne u 0000IIeHHE CBeIEHUH IO
Kypcy 8 knacca. XumMu4eckue peakuuu

54,

1. Knaccudukanns HEOpraHUIECKUX BEMIECTB M MX HOMEHKIATypa. THITbI XUMIYecKoit
CBSI3H
2-3. Knnaccuukanus XMuMAYECKUX PEAKIIUH 10 PA3IMYHBIM OCHOBAHUSM
4-5. TloHsiTHE O CKOPOCTH XUMHUYECKOH peakuuu. Katamus

XuMHYeCKHe PeaKIlii B pacTBOpax

11 v.

1.

2. OCHOBHBIC TOJIOKCHUS TCOPHH ICKTPOITUTHYCCKOM JUCCOIAIINN

DNEeKTPONUTHIECKAST JUCCOIHAIIHS

3-4. XuMU4ecKre CBOMCTBA KACIIOT KaK AIIEKTPOIUTOB

5.
6.
7.

XUMHUYECKHE CBOWCTBA OCHOBAHUM KaK 3JEKTPOJIUTOB
XUMHUYECKUE CBOMCTBA COJIEN KaK 3JIEKTPOJIUTOB
ITonsiTHE 0 ruapoOIU3E Coel

8-9. O6006meHne u cucTemMarr3anys 3HaHui 1o TeMe. KonrponpHaas padora Ne 1

HeMeTanjasl 1 UX COeAMHEHHS

254

CONOOT A WNPE

. O0mias xapakTepuCTHKa HEMETAIIOB

. Obmias xapakrepuctrka sneMenToB VIl A—rpymnmesl - rajoreHos
. CoenMHEHUS TalOreHOB

. Obmias xapakrepuctika sneMenToB VI A—rpynmst — xanskoreHoB. Cepa
. CepoBo0po U CyNbGUIBI

. Kucnoponnsle coenuaenust cepsl

. Obmias xapakTepucTHKa 351eMeHToB V A—Tpynnsl . A30T
. Ammuak. Conmu aMMOHUS

9 -10. KucnopoHbie COSIMHEHUS a30Ta

11.
12.
13.
14.
15.
16.
17.
18.
19.

20

docdop u ero coeAnHEHNS

O6mias xapakrepuctika snemenToB IV A—rpynmel. Yriepoa
Kucnopoausie coequaenns yriepoaa

Yrnesonopoasl

Kucnopoaconepxaiye opraHu4eckue COeTUHEHNS

Kpemuuii u ero coenHeHUs

CunukaTHast IPOMBIIUIEHHOCTh

[lomyuenue HeMeTaI0B

[Tonyyenue BaxXHEHIINX COEIUHEHUI HEMETAIIJIOB

- 21. OOoOmeHne ¥ cHUCTEMATH3alUMsA 3HAHUH 1[I0 TEME

coeauneHus». KonrponbHas padora Ne 2

«Hemerambl

n Hux

MeTajiibl ¥ X COeTMHEHUS

16 4.

1.

OO6mr1ast XapakTEPUCTHKA METAIIIOB




2. XuMuveckre CBOMCTBa METAIIIOB

3-4. O01as XapaKTepUCTHKA 3JIEMEHTOB | A—Tpymis
5. O0mras xapakrepucTtrka sneMenToB || A—rpymmst

6. XKecTkocTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUS

7. ATIOMUHHN U €T0 COeTUHEHUS

8-9. XKeneso u ero coenuHeHUs

10. Koppo3ust METayuIoB ¥ CITIOCOOBI 3aIUThI OT HEe

11 -12. Meramnsl B npupoje. [IoHsITHE 0 MEeTaTypruu
13. O6o0meHue 3Hanui Mo Teme «MeTab)

14. KontponbHas pabora Ne 3

5 XuMHUS U OKpY:Kaomas cpeaa KR 1. XuMudecknid coCTaB TUIAHETHI 3eMIIS
2. OxpaHa OKpy:Karomieil cpeapl OT XUMUYECKOTO 3arpSI3HEHUS
6 O000menne 3HAHWUH 1O XUMHH 3a Kypc | 84 1. BemectBa
ocHOBHOM mKoJjbl. [Toaroroeka k OI'I 2. XMMHUYECKHE PEAKIIH
3. OCHOBBI HEOPTraHMYECKOH XUMUH
4-5. O600menne W cucTeMaTH3alus 3HAHUH, TOTYYeHHBIX B Kypce XumuH 8-9 Kiacca.
KonTponpnas padora Ne 4
6. AHanu3 BHINOJIHEHHUS KOHTPOJILHOW pabOTHI
Pe3epBHOE Bpems ly
Hroro: | 684
B ToM unciie KOHTPOIBHBIX PadoT — 4
IIpakTnyeckux paodor - 7
C nenplo pealu3alyy 3J€MEHTOB AUCTAHLMOHHOTO 00YUEHHSI NCTIONIBb3YIOTCS CIEAYIOINE PECYPCHI:
Ne ypoka Tema ypoka Wcnons3yemslii pecypc
4-5 IoHsiTHE O CKOPOCTH XUMHUYECKOH peakiin. Karamus https://resh.edu.ru/subject/lesson/2102/start/
12 [ToHsiTHE O THAPOIH3E COJICH https://resh.edu.ru/subject/lesson/3123/start/
16-17 OO0mmas xapakrepuctuka 31eMeHToB VIl A—rpymmsl - ranoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoelMHEeHHUs TAJIOTEHOB
19 CepoBo10poJ1 U CyIIb(uIbI https://resh.edu.ru/subject/lesson/2434/start/
20 KuciiopoiHbie COeMHEHUS CePbI https://resh.edu.ru/subject/lesson/2077/start/
22 Ammuak. Cosi aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
25 ®Dochop u ero coenuHEHUS https://resh.edu.ru/subject/lesson/2073/start/
30-31 Kpemuwuii u ero coeauaeHus https://resh.edu.ru/subject/lesson/2069/start/
CuimkaTtHas IMPOMBIIIIIICHHOCTb
36 O61m1ast XapaKTEPUCTHKA METAIIIOB https://resh.edu.ru/subject/lesson/3493/start/151213/

https://resh.edu.ru/subject/lesson/1607/start/



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/

45

Koppo3zust MeTaioB U crroco0bI 3aIUTEL OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/

28

OxpaHa OKpY Karomiel cpeabl 0T XMMHUIECKOTO 3arPsA3HEHUS https://resh.edu.ru/subject/lesson/3504/start/151485/

YUEBHO-METOJANYECKOE OBECIIEUEHUE
YMK «Xumusa.9 knaccy

labpuensa O. C. Xumus. 9 xmacce: yueOHuk mnst obmieodpazoBatenbHbix opranm3anmii / O. C. Nabpuensa, M. I'. Octpoymos, C. A. CrankoB. — M.:
IIpoceemenue, 2021
laopuensu O. C. Xumusa. Meroauueckoe mocooue s 9 kiaacca yueOHoe mocodue aiis o0iieoopazoBaTenbHbix opranuzanuii / O. C. [abpuensn, U. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocsemienne, 2019
labpuensa O. C. Xumusa. COOpHUK 3a/1a4 U ynpaxxHeHHH. 9 kiacc: yueOHoe ocodue s obmeodpaszoBaTenbHbix opranmzanuii/ O. C. I'abpuensa, U. B.
Tpury6uak M.: [IpocBemenue, 2019



https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3504/start/151485/

9 knace
(2 4 B HeneIMIO, Bcero — 68 1, U3 HUX 2 Yaca - pe3epB)

KaJIEHIlapHO-TeMaTI/I‘IECKOG IJIAHUPOBAHHEC

HnaanyeMble pe3yJabTaThl

Tema
Ne Tou | Cpok
OcHOBHOe coaepxaHue YPOKa JInuHOCTHBIE
n/n Ka "
IIpeaMeTHbIE MeTanpeaMeTHbIe
pocT | mpoBe
a JEeHUSA
IMoBTOpPEeHUE U 0000IIIeHHE CBeIeHMIT M0 Kypcy 8 Kiacca. Xumuveckue peaknuu (5 1)
Knaccudukanus Bunaphsie coenuaenns. OKcuapl coneodpasyromue | Xapakmepu3zoeanms OKCUABL, THIPOKCUIB | PeryisiTuBHbIE
1/1 HEOPTaHUYCCKUX u Heconeo6pa3y}oume. rPIZ[pOKCI/I,Z[BIZ OCHOBAHMA, " COJIU IO TUIaHY: COCTaB, CIIOCOOBI q)OpMyJ'II/IpOBaTL LCJIb YpOKa U CTaBUTh 3a1a4u,
BCIIICCTB U UX aM(l)OTepHI)Ie TUAPOKCU I, KUCIIOPOACOACPIKAILIUE 06p3,30BaHI/I$[ Ha3BaHHﬁ, XapaKTCPHBIC HeO6XOZ[I/IMLIe JJIA €€ NOCTHIXKEHMS, INTAaHUPOBATh
HOMeHK.]'IaTypa. Tumnsr KHCJIOTEL. Cpe,ZIHI/IC, KHCJIBIC, OCHOBHBIC U CBOIiCTBa U HOJ'IY‘—IeHI/Ie CBOIO JICATCIIBHOCTh U HpOFH03I/IpOBaTL ce
XUMHUYECKOH CBSI3HU KOMIUIEKCHBIE COIU. THUIBI CBI3U —HOHHAas, Kaaccud)uuuposamb OKCHbI, peSyJ'ILTaTLI
I/IHCprKTa)K mo Tb KOBAJICHTHAas, MCTAJITTMYCCKAasd, BOHOpOHHaﬂ FI/I,I[II)OKCI/I,E[LI " COJIH 110 paSJ’II/I‘{HLIM n
I[eMOHCTpaH](ll/l. OSHaKOMHCHI/Ie C KOJUICKIUAMU HpI/BHaKaM 1lo3HaBaTe/bHbIE
CTpOUTH JIOTHUECKHE PACCY>KACHUS, yCTAHABINBATH
METaJIOB U HeMeTaJ10B. O3HaKOMIJIEHHE C Ymems nonTBEpKIaTh XapaKTEPUCTUKY
o v NPUYUHHO-CJICACTBEHHBIC CBA3U, IOHUMATD,
KOJUICKIUAMH OKCHUIO0B, KUCJIOT U COJICU OTACJIBHBIX NIPEACTABUTEIIEU KIIAaCCOB
TPYKTYPUPOBATH U HHTCPIIPETUPOBATH
HEOPTaHUYECKUX BEIIECTB YPAaBHEHUSIMU ¢ I:g YPHpOBa CpLpETHpOBA
9 HHPOpMALUIO, IIPCACTABIICHHYIO B CXEMAaTUYHOM
COOTBETCTBYIOLIMX peaKLUi PMALIHIO, Tpe y
BUJIC
Pacprl@amb FCHETH‘ICCKy}O CBA3b K A
NOMMYHUKATHBHbIE
MC)I(,Hy KJIacCaMH HeOpFaHI/I‘IECKI/IX OMMYHUKATUBHBIE o
- CTpOI/ITI) pequLIe BBICKA3bIBAHHUS B yCTHOI/I u
COeIMHEHUN .
MMUCEMEHHOM (hopMe, apryMEHTHPOBATh CBOIO TOUKY
3pEeHUS
JIn4uHoCTHBIE
(DOpMI/lpOBaHI/Ie TMO3HABATECJILHOTO UHTEPECA K
HU3YUYCHUIO XUMHUHU, MOTHBALIUA YHalllUXCs Ha
TOJIY4Y€HUE HOBBIX 3HaHI/II71
2-3/2-3 Knaccnduxanms O0600menne cBeIeHNI 0 XHMHIECKHX PEaKIHsIX. IHosHaBaTeIbHBIE: OCYLIECTBIATH CPABHEHUE, JLO. 1

XUMHUYECCKUX peaKHI/II7I
110 pa3JIMYHbIM
OCHOBAQHUM .
BXOJIHOM
KOHTPOJIb

Knaccuduranus XuMA9ecKuX peakui 1o
Pa3IMYHBIM OCHOBAHMSIM: 110 COCTaBY H YHCITY
pearupyomumx 1 00pa3yronuXcs BEMECTB, 0
TemnoBoMy 3dpdexry, no 00paTHMOCTH, 1O
arperaTHOMy COCTOSIHHIO PearupyominX BeIecTB,
10 UBMCHCHUIO CTeHeHeﬁ OKHCJICHUA 3JICMCHTOB,
IO MCTIOJIb30BAHUIO KaTaIN3aToOpa
JlabopaTopHble ONbITHI

1. BzaumopeiictBue aMmMuaka u XJI0pOBOA0pOAa.
2. Peakuus neiftpanuzanuu.

3. Habmonenue temsoBoro a¢gdexra peakiyn

Ob6vscHsAMb TOHATHS «KXUMHUYECKas
PEaKIHs», «PEaKiu COSTUHEHUS,
pasnoxeHus, 00MeHa, 3aMeIeHNs»,
«peaxius HeHTPATH3ALII, «3K30- U
SHIOTEPMHUYCCKHE PEAKIHH,
«obpaTumble 1 HeoOpaTUMBbIe
PeaKIumny, «rOMO- U TeTePOreHHbIC
PeaKIumy, «KaTATUTHICCKUE U
HEKATAIMTHYECKUE PEaKIIUI»,
«OKHCJIUTENBHO-BOCCTAHOBUTENILHEIE
PpeaKIum

co3/1aBaTh 00O00IICHNUS, YCTAHABIUBATh aHATOTHH,
KITacCH(HIUPOBATh U JIETaTh BBIBO/IbI,
CTPYKTYPHPOBATh HHPOPMALIUIO

PeryasiTHBHBIE: BBIIONHSTH 3aJaHHS IO
OIPE/ICIICHHOMY aJITrOPUTMY, CPaBHHUBATh PE3YJIbTAThI
C 9TAJIOHOM, IIPU HEOOXOTUMOCTH KOPPEKTUPOBATh
OLINOKH CaMOCTOSTENBHO

KoMMyHHKATHBHBIE: CTPOUTH PEUEBBIC
BBICKa3bIBaHMS B YCTHOW M MHUCBMEHHO# (opme;
paboTath B rpyIIie /IS JOCTHKEHHUS LEH; BBIPaKaTh
¥ apTYMEHTHPOBATh CBOIO TOUKY 3PEHHUS




HeHTpanu3anum.

4. B3aumozelcTBre cepHON KUCIOTHI C OKCUIOM
meau (I1).

5. PaznoxeHue nepokcuia BOOPOAa ¢ MOMOILIbIO
KaTanasbl KapToderns

Knaccugpuyuposams xumuueckue
PEaKINH 110 Pa3INIHBIM OCHOBAHHSIM

Onpeaeﬂﬂmb CTCIICHU OKHCJICHUSA
OJICMCHTOB, OKHCIIUTCIIb U
BOCCTaHOBUTEIIb, IIPOLECCHI OKUCITICHU
1 BOCCTAHOBJICHUSA

JInyHOCTHBIE: (OPMUPOBAHUE YMCHUS YIIPABISTh
CBOEH TTO3HABATEILHOU IEATEIHbHOCTHIO; TIOHUMAaHUE
3HAYMMOCTH €CTECTBEHHO-HAyYHBIX 3HAHUH IS
peLIeHUs TPAKTUIECKUX 3a/1a4

4-5/ ITonsitue o ckopoctu | IloHATHE O CKOPOCTH XMMUYECKOHN peaKLUu. Ilo3HaBaTe/bHbIE: OCYLIECTBISATh CPaBHEHHUE,
4-5 XUMHYECKOM DaKTOPHI, BIUAIOIIMUE HA CKOPOCTH XMMHUECKHUX O6b’lc”’lmb: “ITO TAKOE CKOPOCTDH co31aBarh 0600UIEHHUS, YCTAHABIMBATL AHAJIOTHH,
peakiuu. Karanus PpEaKIuii: MPUPOJIa PEAruPYIOIUX BEMIECTB, UX XMMHECKOM pEakmn KJIaCCH(UIUPOBATH H JIENIATH BHIBOJIBL,
KOHIIEHTpalUs, TeMIIepaTypa, IIomaab Apymenmuposams BHIGOp IHHAL CTPYKTYPHPOBATh HHPOPMALIUIO
CONIPUKOCHOBEHUS, HAJIMUUE KaTaJlu3aTopa. CKOPOCTH XHMHYECKOH PeAKIIHH PeryasTuBHbBIE: BHITOIHATH 3aIaHUS 1O
Katanus OTIPEIENICHHOMY aITOPUTMY, CPaBHUBATh PE3YIIbTATHI
JleMoHcTpanuu: Yemanasnueames NpUYHHHO- C 3TAJOHOM, IIPU HEOOXOIUMOCTH KOPPEKTHPOBAThH
- 3aBUCHMOCTh CKOpOCTH XUMHYECKOH peakmuM OT | cjenCTBEHHbBIC CBI3HU Ppa3INYHBIX OIIMOKH CaMOCTOSTEIHHO
TMIPUPOABI pEATUPYIOIINX BEIICCTB. q)aKTOpOB U CKOPOCTH XUMHUYECKOMN KOMM!Hl/lKaT“BHble: CTPOUTH PEUYCBBIC
- 3aBUCHMOCTb CKOPOCTH XUMUYECKON PEAKUHH OT | peakium BBICKa3bIBaHMS B YCTHOH M MUCBMEHHOM (opMe;
KOHILIEHTPALlUU pearupyrolliux BEIIecTB. paboTaTh B TpyIIIe JUIsl JOCTHKEHHS LIS, BBIPAXATh
- 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOH peakuuu OT Habnooams u onucvisamo peakuun U apr'yMEHTHUPOBATh CBOIO TOUKY 3pEHHUS
TUIOIIa 1 CONPUKOCHOBEHHUS pearupyromux | MEXAY BCHICCTBAMU JInunocTHbIE: HOPMUPOBAHNE YMEHUS YIIPABISTH
BELIECTB («KHILSIIIU CIIOW). CBOEH MM03HABATEIbHON AEATENbHOCTbIO; IOHUMAHUE
- 3aBHCHMOCTh CKOPOCTH XMMHYECKOH pPEeaKIuu OT 3HAYMMOCTH €CTECTBEHHO-HAYYHBIX 3HAHUH IS
TeMIIepaTyphl pearupyoIiX BEIeCcTB pelIeHns TPaKTHYECKUX 3a0ad
JlaGopaTopHble ONBITHI:
6. 3aBHCUMOCTH CKOPOCTH XUMHYECKOH peaKkuu OT
NIPUPOABI PEarkpyIOIIUX BEIIECTB Ha IpuMepe
B3aMOJICHCTBUS PaCTBOPOB THOCYJb(aTaHATPUS U
xjopuzia Gapusi, THOCynb(ara HATpUs U COJITHOM
KHCJIOTBL.
7. 3aBHCUMOCTH CKOPOCTH XUMHUYECKOH peaKkuu OT
MPUPOJBI METAIOB TIPH WX B3aUMOJCHCTBUH C
COJISTHOH KHCIIOTOM.
8. 3aBHCHUMOCTH CKOPOCTH XUMHYECKOH peakuu OT
NPUPOABI KUCIOT TPH B3aUMOAEHCTBUM HUX C
KEJIE30M.
9. 3aBUCHUMOCTb CKOPOCTH XUMHMYECKOH peakiuu oT
TeMIIepaTypbl.
10. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH peakiuu
OT KOHIIEHTPAIHN.
11. 3aBHCHMOCTh CKOPOCTH XHMHYECKOIl peaKIuu
OT IUIOmAJM CONPHUKOCHOBEHHUS PEarnpylomunx
BEILIECTB.
12. 3aBHCHMOCTb CKOPOCTH XHMHYECKOH peakuuu
OT KaTajau3aropa.
XumMnyeckne peakuun B pacteopax (11 u.)
1/6 DJeKTponuTHYEeCKas ITonsTue 00 3MEKTPOTUTUYECKON Ilo3HaBaTeJbHbIe: TPOBOIUTH HAOMIOACHUS, IeTIaTh
JTUCCOLIMAIINS JIACCONMAINH. DJEKTPOJUTBl M HEINEKTPOJIUTHL. Xapaxmepuszosamp nonsTHA BBIBOJIbI, UHTEPIPETHPOBATH HH)OPMALUIO JI.O. 36

Mexaausm JAUCCOIHAIINN DJICKTPOJIMTOB C

<OJICKTPOJINTUYECKAS AUCCOLIMALIUS,

PeryjasiTHBHBIE: BBIOIHATH 3aJaHUS 110




Crenenp
CunbHblE U

pa3NMYHBEIM ~ XapaKTepoM  CBS3H.
NMEKTPOIUTHUECKOH  TUCCOLMALIUH.
ciabble EKTPOIUTHL.
JdeMoHcTpanuu

- HcmelTanue BemeCTB M HMX PacTBOPOB HA
JJIEKTPONPOBOHOCTD.
JlaGopaTopHbIii ONBIT

13.  Jluccoumamusi  ciaObIx
IIpUMepe YKCYCHOH KHUCIIOTHI

JJICKTPOJIMTOB Ha

«OJICKTPOJIUTLI», «HEIJICKTPOJIUTHI»

Yemanasnusams ipuauHHO-
CJIEZICTBEHHBIE CBSI3M MEXKIY MPUPOIOH
3JIEKTPOJIUTA U CTEIICHBIO €T0
JIACCOIHAIIIT

Yemanasnusams ipuanHHO-
CIICZICTBEHHBIE BSI3U MEXKIY THIIOM
XUMHYECKOH CBSI3U B 3JIEKTPOJIUTE U
MEXaHU3MOM €T0 JTUCCOIHAIIAN

OIIPEJICICHHOMY aJIFOPUTMY, CPABHUBATh PE3yIbTaThl
C 3TaJOHOM, IIPU HEOOXOIUMOCTH KOPPEKTHPOBATH
OLTMOKH CaMOCTOSATEIBHO

KoMMyHHKATHBHBIE: CTPOUTH PEUCBbIC
BBICKA3bIBaHUS B YCTHOHM U MMCBMEHHOU opMme;
paboTaTh B TPyIIIE U JOCTHKEHHS [IEJIH; BBIPAXaTh
U apTyMEHTHPOBATh CBOIO TOUKY 3pEHHUs
JluunocTHbIe: (QopMHpOBaHHE ITO3HABATEIHHOTO
HHTEpeca K U3YyYCHUI0 XUMHHU; IIOHMMAaHue
3HAQUYNMOCTH €CTECTBEHHO-HAyYHbBIX 3HAHWUU s
peleHns MPaKTHYECKUX 3a1ad

217 OCHOBHEBIE OCHOBHBIC MTOJIOKCHUS TCOPUH IEKTPOIUTHICCKOM
TOJIOKEHHUS TEOPHH gucconranuu. KiaccHuKauus HOHOB M HX XapakTepu30BaTh HOHATUS «CTCTCHD
SIIEKTPOIUTHIECKOH cBoiicTBa. KHCIOTB, OCHOBaHMS M couu Kak | AUCCONHALMNY, «CUIILHBLIC U crabsre
JIUCCOLUALIHH 31eKTposuThL UX Kiaccudukanus u nucconuanus | OVICKTPOJIHTBD, KKATHOHBI», «AHHOHBI,
JleMOHCTpALHH «KHCIIOTBI», «OCHOBAHHSI», «COJIH»
- 3aBHCHMOCTBb DJIEKTPOIPOBOAHOCTH YKCYCHOU COCTARIATS ypaRHEHHS
KHCIIOTEL OT KOHUCHTPALHH. JIEKTPOTUTUIECKON AUCCOIHAIIIH
- JIBMKEHUE OKPAIICHHBIX HOHOB B AJICKTPUYCCKOM KHCTIOT, OCHOBARWIA B CONGH:
moJe.
3-4/ Xumuueckue OO0Imue XUMHUYECKHE CBOWCTBA KHCIIOT: Ilo3HaBaTe/IbHbIE: MICTIOIH30BATh 3HAKOBO- .100. 4
8-9 CBOIICTBA KHMCJIOT KaK | M3MCHEHHE OKpAacKu UHIUKATOPOB, Xapfmmepusoeamb obIIHe XHMHHECKHe CHUMBOJIMYECKHE CPEJICTBA, OCYIIECTBIIATH JL.O.6
SIIEKTPOJIUTOB B3AMMOJIGHCTBIE C MeTA/iami, OKcuiamu u | CBOWCTBA KHCIOT ¢ mosuimn TH/L HaOIIO/ICHHUS, J€JaTh BEIBOIbL, OCYILECTBIIATH
THIPOKCHIAMHA METaJIJIOB u COTBIMH. | () o ocimts MOy APHEIE, TIOMHKE KJIaCCU(HKAIUIO, HHTEPIPETUPOBATH HHPOPMAIHIO,
MoneKy.J.mpHme W HMOHHBIE (momHBIE W § COKPAILICHHEIE HOHHEIC YPABHEHHS MPE/ICTABICHHYIO B BUJIC PUCYHKOB U CXEM
COKpaH_IeHHI)Ee) YPABHEHMUSI peakiinit. .| peaxmii ¢ yaacsem kucnor PeryasiTuBHBIE: TAHUPOBATH CBOIO JICSITEIBHOCTD U
XUMHYECKAN CMBICIT COKPAIIEHHBIX YpPaBHCHHIA. MPOTHO3UPOBATH €€ PE3YJIbTATHI, BHIIOIHATH 33JaHUS
VYcnosus MIPOTEKAHMSA peakuuit MEXIY | Apzymenmuposanmsb BO3MOKHOCTh 10 OTIPEJICJIEHHOMY JITOPUTMY, CPABHHUBATH
ONIEKTPONMTAMH 10 KOHLA. Pl aKTHBHOCTH | mpoTekaHWs peaKIHii ¢ ydacTHeM PE3YyNBTATHI C 3TAIOHOM, TIPH HEOOXOMMOCTH
MCTaJIJIOB. KHUCJIOT Ha OCHOBE IIPaBHIIa BepTOHHe u KOPPEKTUPOBATH OIIMOKH CaMOCTOSTEIBHO
J'IaﬁopaToprle ONBITHI psiaa akTUBHOCTU METAJLIIOB KOMM!HI/IKaTl/lBHLIe: CTPOUTH PEUYCBBIC
14. I3MeHeHne OKpacKu UHAUKATOPOB B KUCIOTHON BBICKa3bIBaHUS B YCTHOUN U MHUCbMEHHOU (opMe;
cpere. Habmodams u onuceiéamp peakuuu ¢ paboTaTh B rpyIIe JUIsl JOCTHKEHHMS 1SN, BBIPAXATh
15.Peakuust  HeWTpamu3anuu  pactBopa miénoun | Y4aCTHEM KHCJIOT U apryMEHTUPOBATh CBOIO TOUKY 3PEHUS
Pa3IUYHBIMU KHCIIOTAMHU. JInuHoCTHBIE: (OPMHUPOBAHKE EANHON €CTECTBEHHO-
16. Tlomyuenme ruapokcuna memu (II) m ero Hay4YHOW KapTHHBI MHpa, (HOpPMHPOBAHHE YMEHUS
B3aWMOJICHCTBHE C PA3TUYHBIMU KUCIOTAMH. TPaMOTHOTO OOpAalleHHsl C BEIIECTBAMH B OBITY U
17. B3auMoaelcTBHE CHIBHBIX KHCIOT C OKCHIOM XUMUYECKOH TabopaTopun
menu (11).
18. B3aumoieiicTBHE KUCIIOT C METAJIAMHU.
19. KavecTBeHHast peakuusi Ha KapOOHAT-HUOH.
20. ITonmyuenune CTyIHS KPEMHUEBOH KHCIIOTHI.
21. KayecTBeHHass peaknus Ha XJIOPHIA- WA
cynb(aT-HOHBI
5/10 XHUMUYECKHE OOmue XUMHYECKHE CBOMCTBA IIEIOYEH: JL.O.3

CBOMCTBA OCHOBaHHUI
KakK 2JICKTPOJIUTOB

B3aMMOJICUCTBHE C  KHCJIIOTaMH,  OKCHJAMH
HEMETa/uioB,  cojiiMu.  OOIIME  XUMHUYECKUE
CBOWCTBa HEPACTBOPUMBIX OCHOBaHHA:

B3aUMOJEHCTBUE C KHUCIOTaMH, pa3lIOKEHUe IpU
HarpeBaHUU.

Xapaxmepuzoeams 00IIHE XUMHUYECKHE
CBOMCTBa OCHOBaHM# ¢ no3ummu TOJ]

Cocmagnsame MOJIEKYJISAPHBIE, ONHBIE
1 COKpaIIeHHbIE HOHHbIE YPaBHEHHS




JlaGopaTopHbIe ONBITHI

22. VI3MeHeHne OKpacKd HHANKATOPOB B ILEIOYHON
cpene.

23. BsaumopeiicTBue wIeTOuYeH C  YIIICKHCIBIM
ra3oMm.

24. KauecTBeHHasl peakls Ha KaTHOH aMMOHHSI.
25. Tlomyuenme rtuapokcuma memu (II) m ero
pa3IOXCHHE.

peakuuii ¢ yuacTeM OCHOBaHHH

Apaymenmupoeamsv BO3MOXKHOCTb
MIPOTEKAHUs PEeaKLUii ¢ yyacTHeM
OCHOBaHUI1 Ha OCHOBE IpaBUJIa
Bepronne Habnrodams u onucvigamo
peakuuy ¢ yyacTHEM OCHOBaHHUM

6/11 Xummuyeckue OO0mue XMMHUYECKUE CBOMCTBAa CPEIHUX JL.O.5
CBOICTBA coleil Kak CONel: B3aMMOJEHCTBHE C KUCIOTAMH, LIENOYaMH, Xapfzkmepuwefzmb obuue XumuyecKue JL.O.17.
SIIEKTPOJIUTOB ColSMM U MeTalamu. BsammogeiicTsue kucipix | CBOHCTBA couei ¢ nosuumn TS|

COIICH €O LICTIOHAMH. Cocmagisims MOJICKYJISIPHbIE, OJIHBIC
.JIaﬁopaToprl“e OIBITEL U COKpAIIICHHBIC HOHHbIC YPABHECHHUS
26. BzanmopeiicTBre KapOOHATOB C KHCIOTaMU. o v
peakuuii ¢ yuactueM coseit
27. Ilomyaenne ruapokcuna sxenesa (II1).
28. BsaumogelicTBue Kene3a € PacTBOPOM | Apeymenmuposamv BO3MOKHOCTH
cynsgara meau (1I) NPOTEKAHHUs Peakiuii ¢ ydacTueM coeit
Ha OCHOBe TpaBiIa bepToiie u psaia
AKTHBHOCTH METAJLIOB
Habnrooams u onucvigams peakiium ¢
y4acTueM coJier

7/12 Ilonsatue o T'unponus, KaK oOMeHHOe Ilo3HaBaTeIbHBIE: UCIIOJIB30BATH 3HAKOBO- JLO. 7

TUIpPOIH3E coyeit B3auMosleiicTBre collel ¢ BoZoH. Tmaponus comu | YCMAHAGUEAMb 3ABUCHMOCTD MEKY CHMBOIHYECKHE CPEJICTBA AN PACKPHITHS CYITHOCTH
CHIILHOTO OCHOBAHHUS M CJ1ab0i KMCIOThL. uaponus | COCTABOM COIM U XapakTEPOM €€ HPOLECCOB, YCTAHABIIMBAThL AHAJIOTHH, J€JIaTh
coau cnaboro OCHOBAaHMS M CHMIIBHON KucjoThL | THAPOIH3A BBIBOJIbI, COCTABJIATH MHPOPMALIMIO B BHIE TaOJIHIL,
[xana pH. y CXEM, OTIOPHOTO KOHCIEKTa
HAU3UPO6amy CpeLy pacTBopa ¢
JeMoHcTpauun . | nomommio mmaropos PeryasiTuBHbIE: [IIAHUPOBATh CBOKO JCATEIBHOCTD U
OrmpeiesieHre XapakTepa cpejisl B pacTBOpax coJieit MPOTHO3MPOBATh €€ PE3YJIBTATHI, BBHIMOIHSITH 3aIaHHs
Ilpoeno3uposams THII THIPOIIHA3A COITU 110 ONPEACIICHHOMY AJIFOPUTMY, CPaBHUBATH
Ha OCHOBE aHaJIM3a ee q)opMyJ-[H PE3YIbTAThI C OTAJIOHOM, IPU HEOOXOMMOCTH
KOPPEKTHPOBATh OLIMOKH CaMOCTOSTEBHO
KoMMyHHKATHBHBIE: CTPOUTH PEUEBBIC
BBICKA3bIBaHUS B YCTHOHM W MUCBMEHHOU (opMme;
paboTath B rpyIIIe JUIs JOCTHKEHUS [eJH; BRIPaKaTh
U apryMEHTHPOBATH CBOIO TOUKY 3PCHUS
JInuHocTHBIE: (OPMHUPOBAHHE YMEHHsS YIPaBIATH
CBOEH M03HABATEIBHOMN NESITENbHOCThIO
8/13 OGo01IeHNE U CHCTEMATH3AIHS 3HAHUI 110 TeMe « X MMHYECKHE PEaKI[HH B PACTBOPAX JJICKTPOJIUTOB)
9/14 [IpakTuyeckas CBoiicTBa KHCIOT, OCHOBAaHHH, OKCHJIOB U COJIEH B Ymems obparatbes ¢ 1abopaTopHBIM Ilo3HaBaTeJbHbIE: CAMOCTOSTEILHO IPOBOIUTH

pabora Ne 1 Pemenue
IKCTIEPUMEHTAIBHBIX
3a7ad 1o TeMe
«DMeKTpOINTHIECKAs
JIICCOIMAIINS
Hucrpykrax nmo Th

CBETE TCOPUH DIICKTPOTUTUICCKOM AUCCOIIHAIIUH U
MPEJCTaBIECHUH 00 OKUCIUTEIBLHO-
BOCCTAHOBHTEIBHBIX PEAKIIUSIX

000pyI0BaHUEM M HarpeBaTEIbHBIMU
npubOpamMu B COOTBETCTBHH C MTPABUIIAMH
TEXHHUKH 0€3011aCHOCTH

Habnooams u onucviéams cBONCTBA
JIIEKTPOITUTOB

Dopmynuposams BIBOJIBI 1O
pe3ynbTaTaM MpoBEASHHOTO
IKCTIIEPUMEHTA

HaOJIFOJCHUsI,_ICII0JIb30BaTh 3HAKOBO-CHMBOJINYECKHE
Cpe/CTBA [UIsl PACKPBITHS CYI[HOCTH MPOLECCOB,
YCTaHaBJIHBATh aHAIOTHH, YOPMYITHPOBATH BBIBOIBI
PeryasiTuBHbI€: TAHUPOBATh CBOIO ACATEILHOCTD U
HPOTHO3MPOBATh €€ PE3YJIbTaThl, BBHIMOIHATH 3a/IaHHs
[0 OTIpe/IeTICHHOMY aJITOPUTMY, CDABHUBATD
Pe3yabTaThl C ITATOHOM, IIPU HEOOXOIUMOCTH
KOPPEKTUPOBATh OIIUOKH , CAMOCTOSTEIHEHO
0OpPMIIATE OTYET

KoMMyHHKAaTHBHBIE: CTPOUTH pEUEBbIC

BBICKA3bIBaHMs B yCTHOW M MMCbMEHHOH (opme;




paboTaTh B rpyIIe AT JOCTHXEHHS 1IN, CTPOUTH
3¢ (eKTUBHOE B3aUMO/ICHCTBUE C YUUTENIEM U

OJJHOKJIACCHUKAMHU
JInyHocTHbIe:  (HOPMHUPOBAaHHE  ITO3HABATEIBHOTO
UHTEepeca K M3y4YEHHIO XUMHH, (HOpMUpPOBaHHE

YMEHHSI TPAaMOTHOTO OOpamieHHs C BEIIeCTBAMH B
OBITY ¥l XUMHYECKO}1 JTabopaTropun

10-11 Konrpomnsnas padora Ne 1 mo Teme «XHMHYeCKHe PEaKIIUK B pacTBOPAX 3JIEKTPOIUTOBY AHanm3 KOHTPOJIBHON paboTHI.
15-16
HemeTansnl 1 ux coenumHeHus (25 1)
1/17 Obu1as CTpoeHHE aTOMOB HEMETAIOB M HX Ilo3naBaTe/1bHbBIE: co3/1aBaThb 00001mmeHus,
XapaKTEPHCTHKA nonokenne B Ilepuoamueckoit cucteme. Psg | QOPACHAMb, YTO TAKOE HEMETAILITbI yCTaHABIMBaTh  AHAIOTWM,  JENaTh  BBIBOJBL
HEMETaJUIOB 32$§$££Tp::;z;;§g;m. . I;E;I:I)T(anipéqeecgge Xapaxmepu3oeamp XUMHIECKHE Ein};z%n; 311;(£Iz§;4:gzm U3 pa3INuHBIX UCTOYHUKOB
iHHOTpOHI/IH U e€ NPUYUHBL d)nfnqecme CBE;ICTB@: SHCMCHTEIHEMCTAILIEL HX CTPOCHME, Perl;ﬂﬁfnnnue: ¢dhopMynHpoBaTh IEIb YypoKa H
. (u3uIecKre U XUMUYECKUE CBOICTBA
HemeTtainioB.  OOmpe  XMMHYECKHE  CBOMCTBa TIPOCTEIX BEIIECTR-HEMETAIIOB CTaBUTH 3aJayd, HEOOXOANMEBIE IS €¢ JIOCTH)KEHHS,
HEMETaIOB: IUTAaHUPOBATh CBOIO JIEATEIBHOCTD M MIPOTHO3HPOBATH
OKHCJIMTCIIbHBIC U BOCCTAHOBUTCJILHBIC. Hpe@c;{a3b13amb CBOMCTBA DJIEMEHTOB- €€ PpE3yIbTaThl, paGOTaTB B COOTBETCTBHHU C
I[eMOHCTpaH](ll/l HEMETAJIJIOB B 3aBUCUMOCTH OT UX TMPEATOKEHHBIM AJITOPUTMOM, CBEPATH CBOHU
Konneknus HeMeTanaos. nonoxkenus B [ICXD IEUCTBUS C IEIBIO
Mogenu KpUCTaJUIMYECKUX PEMIETOK HEeMETaUIOB: KoMMmyHHKaTHBHBIE: CTPOUTH peueBble
ATOMHBIE U MOJIEKYJISIPHBIE. Yemanasnusams IpHINHHO- BBICKa3bIBaHUS B  YCTHOW  (op™me, CTPOHTH
O30HaTOp U MPUHIMITEI €70 PabOTEI CJICZICTBCHHBIC CBSI3U MCKIYy CTPOCHUEM s¢dexTHBHOE B3aMMOJIEHCTBIE C OJHOKJIACCHUKAMU,
I'openue HeMeTaIOB - IPOCTHIX BELIECTB: CEPBL, aTOMa, XUMIYCCKON CBS3bI0, THIIOM BBIp@XKaTh U apT'yMEHTHPOBATL CBOKO TOYKY 3pEHHUS
¢docthopa, ApeBECHOTO YIIIA. KPUCTAILTIICCKON PELICTKH HeMeTallla JInynocTHble: DPOpMHUPOBaHHME IIO3HABATEIBHOIO
U €r0 COC/\MHCHNU U PU3MICCKUMH UWHTEpeca K H3YyYCHHIO XHMHH, (HOpMUpOBaHHE
CBOMCTBAaMH JIAHHOTO HEMETAILIA U €ro HAay4YHOI'O0 MHUPOBO33PCHMs, NOHHNMAHHE 3HAYMMOCTH
COe/IMHEHUH €CTECTBEHHO-HAyYHBIX  3HaHUW Ui peleHus
MPaKTHYECKUX 3a1a4
Jloxa3zvieams OTHOCUTENFHOCTh
TIOHSTUH «METaD) H KHEMEeTaJD»
2/18 O6uias lanoreHpl, CTpOCHHE WX AaTrOMOB W Io3naBaTeanLHbIE: HCII0JIL30BaTh 3HAKOBO-
XapaKTepUCTHKA MoJiekynl. dusnueckue M XUMHYECKHE CBOWCTBA Xapaxmepusosams CIpocHHE, . CHUMBOJIMYECKHE CpeICTBAa JJI pELIeHHUs 3ajay;
HemetayuioB VIIA — rajJoreHoB. 3aKOHOMEPHOCTH W3MEHEHUsl CBOMCTB (pusmraeckue XMMHHECKIE CBOMCTBA, co3aaBaTh O00OOIIEHMs, yCTaHABIMBAaTh AHAJIOTHH,
TPYMITEl — TAJIOTEHOB. | TAJOTEHOB B 3aBHCHMOCTH OT HX IIOJIOXKEHHS B TOIYHCHUE H NPHMCHCHHH rajloreHos nenath BeIBOABL [lomydars wHGbOpMammio U3
Hucrpykrax nmo Th [Tepuoauueckoii cucreme. HaxoxxneHue rajioreHoB B mage 06mero, 0C0GeHHOTo 1 Pa3IMYHBIX HCTOYHUKOB M MPe0Opa3oBHIBATE €€
B OpUpoZe M WX Tomydenne. buomormueckoe | SAMHHHHOTO PeryasTuBHble: (QopMynHpoBaTh IEIb ypoKa H
3HaUCHUE ¥ IPUMEHEHHE TaJOTeHOB. Vemanaenusamp TpUMHHHO- CTaBUTH 3aJa4ul, HEOOXOANMBIE IS €€ JIOCTHKEHHS,
JeMoHCcTpanuu ClIe/ICTBEHHBIE CBA3H MEK/TY CTPOCHHEM IUIaHUPOBATh CBOIO JIESTENBHOCTh U MPOTHO3UPOBATh
O6p3,3L[l>I F;aJ'[OFeHOB - IIPOCTBIX BEUICCTB. aToma, XUMHUYECKOH CBA3BI0, TUTIOM €€ Ppe3yabTaThl; paGOTaTb B COOTBETCTBHUH C
BzaumopeiicTBre rajoreHoB ¢ MeTaIaMH. KPUCTAILTHYECKOH PELETKH Y MPEIUIOKEHHBIM  aNTOPUTMOM,  CBEPATH  CBOM
BriTecHeHne xzopa OpoMOM WM  HMOAd W3 | ranoreHoB I dusmIeCKIMHT JICHCTBUS C LIENbIO
pacTBOpOB UX coueit CBOWCTBAMM 3THX BEIECTB KoMMyHUKATUBHBIE: CTPOUTH peueBble
BBICKa3bIBaHMA B  yCTHOH  ¢Qopme, CTpoHTh
3¢ dexTHBHOE B3aMMOJEHCTBHIE C OJHOKJIACCHUKAMU,
3/19 CoenuHeHHs ["al0oreHOBOZOPOABI U COOTBETCTBYIOIINE BBIPKATh M apTyMEHTHPOBATH CBOIO TOUKY 3PCHUS
raJoOreHoB UM KHCJIOTBI: IJIABUKOBAS, consnas, | Xapakmep usoeams coCTas, busmieckue | puyyoctabie: @opMUpPOBaHHE  TIO3HABATENBHOTO
GpOMOBOOPO/HAsL, HOLOBOAOpOAHast. ['anorenuypr. | ¥ XMMIICCKHC CBOMCTBA, TOJTYICHHIC 1 MHTEpECa K M3YYEHHIO XHMHHM, (DOPMHUPOBAHHUE
KauecTBeHHBIE pEAKIMH HA TaJOTEHUI-HOHEI, | PHMCHCHHE COCIMHCHUH TaloreHOB HAy4HOT0 MHMPOBO33PEHMS, MOHMMAHHE 3HAYUMOCTH
[lpumeneHne CoeqWHEHWH TalOTEHOB M HX €CTeCTBEHHO-HAyYHbIX  3HAHUH  [UI1  peleHus

OHoNIOTHYECKas POJIb.
JleMoHCTpanuu

Has3vi6ams coeMHEHUs TAJIOT€HOB 110
bopmye u cocmagnames GOPMYIBI IO

MPaKTUYCCKUX 3a1ayd




Kosutexuust mpupoHEIX COSTUHEHUH XJI0pa.
JlaGopaTopHblii  onbIT  29.
peaxuus Ha XJIOpH/-HOHBI

KauectBennas

X Ha3BaHHUIO

Yemanaenueams npuanHHO-
CIICZICTBEHHBIC CBSI3U MEXIY CTPOCHHEM
aTtoMa, XHMHYECKOH CBS3BI0, TUIIOM
KPHUCTAILUTHYECKOM PEIIETKH y
rajoreHoB ¥ (pU3MICCKUMH
CBOMCTBaMH 3THX BELICCTB

Bvinonnams pacueTsl 10 XUMHIECKHM
(dbopMyaM U ypaBHCHUSIM PEaKIii,
MIPOTEKAIONIUX C Y4aCTHEM COCIUHEHHH
rajJlOreHOB

4/20 TpakTraeckas ConsHast KUCIOTA KaK CHJIBHBII DIIEKTPOIIHT. Io3HaBaTeJAbHbIE: CAMOCTOATENBHO MPOBO/IUTH
pabota Ne 2. TUNHYHBIE PEAKLIMH KHUCIIOT, XapaKTEPHBIE 11 Ymemp obpamatbes ¢ 1aG0paTOPHBIM Ha0II0ICHHUS, UCTIONIE30BaTh 3HAKOBO-
HW3yuenue cBOHCTB COISIHOI KHCIIOTI: B3aUMOJIEHCTBHE ¢ MeTa/iamy, | COOPY/IOBAHHEM U HArPEBATENbHBIMH CHMBOJIAYECKHE CPEICTBA ISl PACKPBITUS CYLIHOCTH
COJITHO# KUCIIOTHI OCHOBHBIMH ¥ aM(OTEPHBIMH OKCHIAMH, TpUOOPaMH B COOTBETCTBHHU C HPOLECCOB, YCTAHABIUBAThH AHAJIOTHH,
HWncrpykrax mo Th OCHOBAHHSAMH ¥ aM(POTEPHBIMH THIPOKCHIAMH, npasuiamu Th (OpMyYITHPOBATH BBHIBOIBI
cossamu. KauecTBeHHas peakiis Ha XJIOPHI-HOH Hauiodams cBoicTBa MeKTpOITHTOB U PeryisiTuBHBIE: UIAHUPOBATH CBOIO AEATENLHOCTD U
HIPOHCXOIAIIIX C HHMH ABICHHUE [POrHO3UPOBATE €€ PE3YJILTAThI, BBLIIOJIHATE 3 1aHHS
TI0 ONPEIEIECHHOMY AIFOPUTMY, CPABHUBATE
Habniodams u onucwbléamp peakyu ¢ PE3YNBTATHI C STAIIOHOM, TIPH HEOOXOAMMOCTH
Y4aCTHEM DJICKTPOJINTOB KOPPEKTUPOBATH OIIMOKH , CaMOCTOATCIIBHO
0pOpMIIATE OTYET
Dopmynuposans BBIBOLBI 110 KoMMyHHMKATHBHBIE: CTPOUTH PEUEBHIE
pe3yJibTaTaM IpOBECHHOTO BBICKa3bIBaHMS B YCTHOH M MUCBMEHHOH (opMe;
SKCIIEpUMEHTa paboTaTh B rpyIIe Ul JOCTHKEHHS 1IEJU; CTPOUTH
3 (eKTUBHOE B3aMMOIEHCTBHE C YUUTETIEM U
OJIHOKJIACCHUKAMHU
JIuunocTHbie: (OPMHUPOBAHUE TMO3HABATENHLHOTO
WHTEpECA K W3Y4EHHIO XMMHUH, (DOPMHUPOBAHHE
YMEHHsSI TPAMOTHOTO OOpAIIeHHs C BEIIECTBAMH B
OBITY 1 XUMHUYECKOH J1abopaTopun
5/21 O6mras OO0mas  XapakTepHCTHKa 3JeMeHTOB  VIA- IMo3HaBaTebLHBIE: co3/1aBaTh 000011IeHH S,
XapaKTEPUCTHKA rpynmbl. Cepa B mpupofe u ed moiydenne. | Ad6anb OOIIYIO XapakTEPUCTHKY yCTAHABIMBATH  AHAIOTUM,  JENaTh  BBHIBOJBL
snementoB VIA- AnorpornHeie MOXU(HKALMK CePbl M MX cBoiicTBa. | 4TOMOB, IPOCTBIX BEILCCTB 1 [poBoauTH HaOIII0/IeHHE, CTPYKTYPHpPOBATh
TPYIIIBI — XHUMHYECKHE CBOWCTBA CEPBI U €€ TIPUMEHEHHE. COCMMHEHNH XaJIbKOTCHOB B HUHPOPMAIHIO
xanbkoreHos. Cepa Hemonctpauuu BsaumopeiicTBue ceppl ¢ | SABUCHMOCTH OT HX MOJIOKEHUA B PerynsiTuBHble: (OpPMYJIMpOBAaThH 1iedb YpPOKa H

Metayutamu. ['opeHne cepbl B KHCIOpoze

ICX5

Xapaxmepuzosams cTpoeHue,
AIOTPOIHIO, HU3NUCCKHE U
XUMHYECKHE CBOMCTBA, MOJyYEHHE U
NPUMEHEHHE CEePhI

Yemanasnuseams puunHHO-
CIIEZICTBEHHBIE CBSI3U MEXIY CTPOCHHEM
aToMa, XUMHUYECKOH CBSI3BIO, TUIIOM
KPUCTAJUIMYECKON PEIIETKH CEPhI U ee
CbI/ISI/I‘leCKI/IMl/I U XUMHYCCKUMU
CBOMCTBaMH

Buinoansme pacdeTsl 0 XUMAYECKAM
(dbopMyiaM U ypaBHEHHUSIM PEaKLHid,
HPOTEKAIOIIMM C YYaCTHEM CEpPBI

CTaBHUThH 3a7a4M, HEOOXOLUMBIE IS €€ MOCTHKEHMS,
IUTaHUPOBATH CBOIO NIESTENBHOCTh U MPOTHO3UPOBATH
ee pe3ynbTaTel; pPaboTaTh B COOTBETCTBUH C

MPEJUIOKEHHBIM ~ aJiTOPUTMOM,  CBEPATH  CBOM
TIENCTBHUS C IENBI0

KoMMyHUKATUBHBIE: CTPOUTH peueBbie
BBICKA3bIBaHMsI B  YCTHOH  (QopMe,  CTpOHUTH

s dexTHBHOE B3aUMOEHCTBHE C OJHOKIACCHUKAMH,
BBIpQXKaTh M apTYMEHTHPOBATh CBOIO TOYKY 3PECHHS
JInuHocTHbie: DOPMUPOBAHME YMEHHUS YIPABISATH
cBoeit MO3HaBATEIbHON JIeATEBHOCTBIO,
dbopMmHpOBaHWEe  MPaBWILHOTO  OOpamieHus ¢
BELIECTBaMH B XMMHYECKOH J1ab0paTOpuu U ObITY




Habniooams v onucvieams
XUMHUYCCKUI YKCIIEPUMEHT 110 TOPCHUIO
cephl Ha BO3MyXe U B KUCIOPOJE C
cobmoaenueM npasmi Th

6/22

CepoBoaopoa u
CynbhUIBI
Mucrpykrax no Th

CepoBOJIOPOA: CTPOCHHE MOJIEKYJIBI, (PU3NIecKUe U
XHMHYECKHe CBOWCTBA, ONydeHHE 1 3HaUCHHE.
CepoBonoponHast kucnora. CynsQuIs! U X
3HaueHue. JlroMuHOOPHI.

Jemonctpamun: Koyeknust CynbGUIHEIX PYI.
KagecTBeHHas peakuus Ha CyabQUI-HOHbBI

Xapaxmepuzoseamsb cOCTaB, PU3HMICCKUE
U XMMHYECKHE CBOICTBA, MOJTyUeHUE U
MIPUMEHEHHEe COCIMHECHHI Cephl B
CTEIEHN OKUCIEHHS -2

Haszvieams coeuHeHNs cephl B
CTENEeHH OKUCIICHUS -2 110 (hopMyIIe 1
COCTaBIAITH (POPMYITEI IO HA3BAHUIO.

Cocmagnsims MOJICKYJISIPHBIE
WOHHbIE YPAaBHEHHS PEaKIHi,
XapaKTepU3yIOIIne CBONCTBA CEPhI B
CTENIEHH OKUCIIEHUS -2

Onucwléams TPOLIECCHI OKUCITICHUS -
BOCCTaHOBIICHUSI, OMIPEIEISITh
OKHCIIUTENb U BOCCTAHOBHUTEND U
COCTAaBIIITh DIEKTPOHHbIH Oananc B
PCaKIUAX C YIaCTUEM CEpPhI B CTCTICHU
OKMCIIEHUS -2

7/23

Kucnoponusie
COCZIMHEHHUS Cepbl

Oxcun  cepoi(1V),  cepHHCTas  KHUCIOTa,
cynbdurel. KauecTBeHHass peakius Ha Cyiab(uT-
HOH.

Oxcun cepor (VI), cepHast Kuciota, CynbQarsl.
Kpucrannoruaparsl.

JdeMoncTpauuu
OOeciBeurBaHNE OKPALICHHBIX TKaHEHl M IBETOB
CEpPHUCTBIM I'a30M.

B3aumopeiicTBue  KOHIEHTPUPOBAHHON  CEpHOM
KHCIIOTBI C MEJIBIO.

OO0yrnuBaHue OpPTaHUYECKUX
KOHUEHTPUPOBAHHOM CEpHON KHCIOTON

JlaGopaTopusiii  onbIT 30. KauecTBenHas
peakmys Ha cyab(aT-HOHb

BEILIECTB

3anucvisams GOpMyITBI OKCHIOB CEPHI,
Ha3bIBaTh X, ONUCHIBATh CBOMCTBA Ha
OCHOBE 3HaHUH O KUCIOTHBIX OKCHIAX

Xapaxmepusoeams cocTas, HU3NUECKHIES
U XMMUYECKHE CBOICTBA CEpHOI
KHCIIOTHI KaK 3JIEKTPOJIUTA

Xapaxmepuzosamu cBOCTBA
KOHUEHTPUPOBAHHON CEpHON KHUCIIOTHI
KaK OKHCIIUTEs

Cocmagsims MOJIEKYJIAPHBIE 1 HOHHBIE
YpaBHEHUS PeakLuid,
XapaKTepH3yOLINe XUMHIECKHE
CBOWCTBA CEpHOI KUCIIOTHI

Pacnosnasams cynbdaT-noHB

Onucvleamsb TPOLIECCH OKUCIICHUS -
BOCCTaHOBJICHUS, OTIPE/ICIATh
OKMCJIUTEND ¥ BOCCTAHOBUTENDL U
COCTABJIATH JICKTPOHHBIN OaNaHC B
PEAaKIHSX C y4aCTHEM CEPhI B CTEIIEHH
okucieHus +4 u +6

Buinonname pacyeTsl 10 XUMUYECKHM
(opMyaM U ypaBHCHUSIM PEaKIHi,
MIPOTEKAIOMNX C yJaCTHEM CEPHOM
KUCJIOTHI




8/24

IIpaxTuueckas
pabora Ne 3.
N3ydeHune cBoiicTB
CEPHOI KHCIIOTBI
Mucrpykrax no Th

CepHast KUCIOTa KaK CUIIbHBIA AJIEKTPOJIMT.
TunuyHbIe peakIuu KUCIOT, XapaKTepPHbIE IS
pa30aBIeHHOMN cepHOW KUCIOTHI: B3aUMOJIEHCTBHUE C
MeTaJllIaM1, OCHOBHBIMH M aM(OTEPHBIMU
OKCH/IaMH, OCHOBAaHUSIMH M aM(OTEPHBIMH
THIpOKCHIaMu, coisiMU. KauecTBeHHas peakiys Ha
cynbgar-noH

Ymems obpaarbes ¢ 1a00paTOPHBIM
000pyI0BaHNEM H HarpeBaTEIbHBIMA
npubOpaMu B COOTBETCTBUH C
npaswiamu Th

Habniooams cBOICTBA 3JIEKTPOIUTOB H
MPOMCXOISIINX C HUMH SIBIICHHUI

Habnrodame u onucviéams peaxiym ¢
y4aCTHEM JIEKTPOIUTOB

Dopmynuposams BEIBOJBI IO
pe3ylIbTaTaM IIPOBEAEHHOTO
JKCIIEPHMEHTA

Io3HaBaTeJbHBbIE: CAMOCTOSITEIIFHO IPOBOIUTH
HaOITI01eHN s, UCTI0Ib30BaTh 3HAKOBO-
CHMBOJIMYECKHE CPEACTBA JUISl PACKPBITUS CYIHOCTH
MPOLECCOB, YCTAHABIMBATh AHAJIOTHH,
(hopMyIHPOBATH BBIBOJBI

PeryasTuBHbBIE: IITAHUPOBATH CBOIO IESITEILBHOCTD U
MPOTHO3HUPOBATH €€ Pe3yNIbTaThl, BRIONHATE 3aJaHus
IO ONpeJIeTIEeHHOMY allTOPUTMY, CPaBHHBATh
PEe3yIbTaTHI C STAIOHOM, IPH HEOOXOIUMOCTH
KOPPEKTUPOBATh OMIMOKHU , CAMOCTOSATEIBHO
0pOpMIIATE OTYET

KoMMyHHKATHBHBIE: CTPOUTH PEUEBbIE
BBICKa3bIBaHKS B YCTHOH M MUCHMEHHOM (opme;
paboTaTh B TpyIIe Ul JOCTHKEHHS IIEJIH; CTPOUTH
s¢dexTHBHOE B3aMOJIEHCTBHE C yIUTEIEM U
OJTHOKJIACCHUKaMHU

JluunocTHbIe: (QopMHpOBaHHE ITO3HABATEIHHOTO
UHTEpeca K H3YYCHHIO XHMHH, (DOPMHUpPOBaHHE
YMEHHSI T'PaMOTHOTO OOpAIeHUs] C BEIIECTBAMH B
OBITY H XUMHUYECKOH J1abopaTopun

9/25 Oomast OO01mast XapakTepuCcTHKa JIEMEHTOB V A-TPyIIIIbL.
XapaKTepUCTHKA A30T, CTPOCHHE €ro aTOMa H MOJIEKYITBI. Hasamp oburyro XapaKkTepucTuKy
snemMeHToB VA — dusnyuecKne ¥ XMMUYECKUE CBOMCTBA 1 aTOMOB, IPOCTBIX BEMIECTB H
rpymnsl. A3oT NpUMEHEHUE a30Ta. A30T B IPUPO/IE U €10 COCIIMHEHHI DIEMEHTOB V A-TYITTbI B
BHOJIOTHYECKAs POJIb. 3aBHCHMOCTH OT UX MOJIOXKCHUS B
JleMoHCcTpanuu HEX5
narpamma «CoctaB BO3IyXa»
Auarp Y. Xapaxmepu3zoeams CTpOCHHE,
Buneodparments u cnaiinsl «[Ituasu 6azapsny o
(bu3nyuecKre U XUMUYECKIE CBOICTBA,
MOJyYEeHHE U IPHIMEHEHHE a30Ta
Yemanaenueams TpHINHHO-
CIIEZICTBEHHBIE CBSI3H MEKIY CTPOSHHEM
aroMa, XHMHYECKOH CBSA3BI0, TUTIOM
KPUCTAIUTHIECKO PEIIETKU a30Ta U ero
(GU3MIECKIMH U XUMIIECKHMU
cBOMCTBaMU
bINONIHANb PACIETHI TI0 XHUMHIECKIM
B acue o ec
(bopMysIaM U ypaBHEHHUSIM PEaKIlHii,
MPOTEKAOIINM C YYaCTHEM a30Ta
10/26 Ammuak. Comnu AMMHaK, CTpOCHHE MOJIEKYJIbI U (pr3nuecKue

aMMOHMUs

cBoiicTBa. AMMHayHast BOJa,, HAlIATBIPHBIM CIIUPT,
THIpaT aMMHaka. JIOHOPHO - aKIeNTOPHBIN
MeXaHU3M 00pa30BaHUs KATHOHA aMMOHUSL.
BoccranoBuTenbHbIe CBoMicTBAa amMmmuaka. Conn
aMMOHHS U MX NpuMeHeHne. KauecTBeHHast
peakuus Ha KATHOH aMMOHHUSI.

JdeMoHcTpanuu

[MonyueHue, cobMpaHne U pacrio3HaBaHUE aMMUAKa.

Paznoxenne muxpoMara aMMOHHS
JlabopaTopHblii onbIT 31. KauecTBeHHast peakiust
Ha KaTHOH aMMOHHUS

Xapakmepzwoeamt; COCTaB, CTPOCHHUEC
MOJICKYJIbI, Q)naneCKne U XUMHUYCCKHE
CBOfICTBa, NOJIY4Y€HUE U IPUMEHCHUE
aMMHaKa

Ha3zvieams conu aMMOHUS 1O
(hopMymaM U COCTaBIATH (POPMYITHI IO
HX Ha3BaHUSIM

Cocmagnsams MONEKYJISIPHbIE U HOHHBIE
YpaBHEHHS pEaKIHi,
XapaKTEepU3YIOIUe XUMUUECKUE

Ilo3HaBaTebHbBIC: c03/1aBaTh 00001ICHMS,
YCTaHABIMBATh  AHAJOTMH,  JEJNATh  BBIBOJBL
IpoBoauTh HaOJIIoIcHIE, CTPYKTYPHPOBATh
nHpopmarmo

PeryasTtuBHble: (opMynHpoBaTh Ielb ypoKa H
CTaBUTH 3aJa4ul, HEOOXOANUMBIE IS €€ JOCTHKEHHS,
IUTAaHUPOBATh CBOIO JIEATEIBHOCTh M MIPOTHO3HPOBATH
ee pesynpTaThl; paboTaTh B COOTBETCTBHH C

MPEIJIOKCHHBIM ~ aITOPUTMOM,  CBEpATh  CBOU
TIENCTBHUS C IEIBIO0

KoMMyHHKaTHBHBIE: CTPOUTH peueBbie
BBICKa3bIBaHUS B  YCTHOW  (op™me,  CTPOHTH

s¢dexTrBHOE B3aMOJICHCTBIE C OJJHOKJIACCHUKAMH,
BBIPKaTh M apTyMEHTHPOBATH CBOIO TOUKY 3PCHUS
JInunocTHble: POpMUPOBAHHE YMEHUS YIPABIATH
CBOCH IM03HABaTENbHOM e TEILHOCTHIO,
¢opmupoBaHHEe  TPAaBWIBHOTO  oOpameHuss ¢
BEI[ECTBAMH B XMMHUECKOMH JIabOpaTopuu U ObITY




CBOWCTBAa aMMHAaKa M COJICH aMMOHHSI

Cocmaensime ypaBHEHUS
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ yyacTHeM aMMHMaKa ¢
MOMOIIBIO METO/IA SJIEKTPOHHOTO
Gananca

Yemanasnusams ipuauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY BUIOM
XAMHYECKOU CBSI3H, TUIIOM
KpUCTAJUIMYECKON PELIETKH B aMMHUaKe
W COJIIX aMMOHHUS ¥ GU3NICCKUMH U
XUMUYCCKUMHU CBOMCTBAMHU STUX
BEILIECTB

Habniooams u onucvléams XuMA4eCKAN
IKCIIEPUMEHT I10 PACIIO3HABAHUIO
HMOHOB aMMOHHUS C COOJIIOIEHHEM
npasui Th

Bvinonnams pacdeTsl 10 XUMHIECKHM
(dbopMyiaM U ypaBHEHUSIM PeaKIHid,
MIPOTEKAIOLIMM C yJacTHEM aMMuaKa

11/27 Ipaktiyeckas IMosyuenue, COOMpaHue U paclio3HaBaHHE aMMHaKa. Io3HaBaTe/IbHbBIE: CAMOCTOSTEIILHO IPOBOIUTH
pabora Ne 4. U3yueHune pacTBOPMMOCTH aMMHaKa B BOJIE U Honyuams, cobupams u pacnosnasams HabJII0/ICHHUS,_UCTIONIE30BATh 3HAKOBO-
IMonyyeHne aMMUaKa | XapakTEpUCTHKA OCHOBHBIX CBOMCTB IMpara aMMHaK CHMBOJITYECKHE CPEICTBA [l PACKPHITUS CYLIHOCTH
U U3Y4YCHHE €ro ammuaxa. KauecTBeHHast peakuus Ha KaTHOH HPOLIECCOB, YCTAaHABIMBATH AHAJIOTUH
3y peaki Ymems obpamarbcs ¢ 1abopaTOpHEIM poL 24 >
CBOICTB AMMOHUS (hopMyIHpOBaTH BBIBOJBI
000py/I0BaHHEM U HArPEBATEIbHBIMH
Mucrpykrax nmo Th PeryJsiTuBHBIE: [UTAHUPOBATH CBOIO JIEATENBHOCTD U
prbopaMu B COOTBETCTBHH C
MPOTHO3MPOBATh €€ PE3YJIBTATHI, BBHIMOIHSITH 3aIaHHs
npasuiamu Th p p pesy ’ A
[0 OTIPe/IeJICHHOMY JITOPUTMY, CPABHUBATD
Habnodams u onucvieams XAMAYECKUAN PE3YJILTATHI C ITATOHOM, IPH HEOOXOAMMOCTH
IKCITEPUMEHT KOPPEKTHPOBATh OLIUOKH , CAMOCTOSITEIIBHO
0pOpMIIATE OTYET
Dopmynuposamp BHIBOLIBI 1O KoMMyHHMKATHBHBIE: CTPOUTH PEUEBHIE
pesyabTaTaM IpOBEACHHOIO BBICKA3bIBaHUS B YCTHOHM W MUCBMEHHOU (opMme;
OKCIICPHUMEHTA paboTaTh B TPyIIe TS JOCTHKEHHS IIEJH; CTPOUTH
3¢ dexTrBHOE B3aNMOJIEHCTBHE C yIUTEIEM U
Compyonuuams B Tipoliecce y4eOHOTro
. OJIHOKJTACCHUKAMH
B3aMMOJICHCTBHS IIPU paboTe B IpyImax
JInuHocTHbIe: (QOPMHPOBAaHHE MO3HABATEIHHOTO
MHTEpeca K U3YYCHHIO XHMHH, (OPMHPOBAHUE
yMeHI/lﬂ rpaMOTHOI'O 06pameﬂnﬂ C BCIICCTBAMH B
OBITY M XUMHUYECKOH J1abopaTopun
12-13/ Kucnoponusie Oxcuppl  a3zota:  HecojeoOpasyiomme U IHosHaBaTenbHBIE: co3/1aBaTh 00001meHws,
28-29 COEMHEHUS a30Ta KHUCJIOTHBIE. A30THCTas KHCJIOTA M HHUTPHUTHL 3anucvisams HopMyIbI OKCHIIOB a30Ta, yCTaHABIUBATh  AHAIOTMM,  JENaTh  BBHIBOJBL
AsotHas kucnora, e§ monydeHMe M cBoicrsa. | HA3BIBATH MX, OINCBIBATE CBOMCIBA HA [IpoBoaUTE HaOJIIOIEHHE, CTPYKTYPHpPOBAThH
Hutpats! OCHOBE 3HaHUH 00 OKcHIax HH(OpMAIHIO

JdeMoHcTpanuu

B3auMoieficTBre KOHIICHTPUPOBAHHOMN a30THOM
KHCJIOTHI C MEZIBIO

l'openwne yepHOTO TIOpOXa

Paznoxenne HUTpaTa Kajaus ¥ TOPEHUE APEBECHOTO
YroJibka B HeM

Cocmasnsims MOJNEKYISIPHBIC H HOHHBIE
YpaBHEHHUS pEaKIuii,
XapaKTepHU3YOLINe XUMHICSCKHE
CBOICTBA OKCHOB a30Ta M a30THOU
KHCIIOTBI KaK 3JICKTPOJIUTA

PerynasituBHbIe: (QoOpMyIHpOBaThH Lelb ypoKa U
CTaBUTH 3a/1a4, HEOOXOJUMBIE JIs €€ JOCTHIKEHHUS,
IUTAHUPOBATh CBOIO JIEATEILHOCTh M MPOTHO3UPOBATh
ee pe3yibTathl; paboTaTh B COOTBETCTBUH C
MPEJUIOKEHHbIM ~ aJlTOPUTMOM,  CBEPATH  CBOM
JIEWCTBHUS C TEIBIO




JlabopaTopHblii onbIT 32. XuMHUECKHE CBOHCTBA
A30THOM KUCIIOTHI KaK 3JIEKTPOJIUTA

Xapaxmepuzoeams a30THYIO KHCIOTY
KaK OKHCIIATENb

Cocmasnsims ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii, XxapakTepU3yIOLIMNX
XHMHYECKHE CBOMCTBA a30THOM
KHCJIOTHI KaK OKHUCIUTEIIS, C ITIOMOIIBIO
METO/1a 3JICKTPOHHOTO Oalanca

Bvinonnams pacueTsl 10 XUMHIECKHM
(dopMyiaM U ypaBHCHUSIM PEaKIi,
MIPOTEKAIOUIMUX C Y4aCTHEM a30THOM
KHCJIOTBL

KommyHunkaTHBHBIE: CTPOUTH pedeBble
BBICKa3bIBaHMA B  yCTHOH  Qopme,  CTpoHUTh
3¢ dexTHBHOE B3aMMOEICTBHE ¢ OJHOKIACCHUKAMH,
BBIPAXKaTh ¥ apI'yMEHTHPOBATh CBOIO TOUKY 3PEHHUS
JInuHocTHbIe: DOpMHUPOBAHME YMEHHUS YIIPABIATH
CBOECH MO3HABaTEIbHOM JIeSITeNTbHOCTBIO,
(¢opMupOBaHHE  TNPaBIWIBHOTO  OOpamieHus ¢
BEIECTBAMH B XHMHUYECKOH JTabopaTopuu U OBITY

14/30 ®Docdop u ero ®docdop, cTpoeHHEe aToMa U AJIOTPOITHSL. Ilo3naBaTe/1bHbBIE: co3/1aBaThb 00001mmeHus,
COE/IMHEHHS] Documpl. Pochun. Okenn pocpopa(V) u Xapakmepusosamp cTpoenmue, yCTaHABIMBaTh  AHAIOTWM,  JENaTh  BBIBOJBL
opropocdopnas kucnora. Pocdarsl. PocPhopHbIe aJIIOTPOIIHIO, Q)HEH'ICCKPIG u IIpoBoaMTHL HabIIoIcHHE, CTPYKTYpUPOBATh
I ——— XMMHYECKHE CBOHCTBA, TIOTyYeHHUE U HH(OPMALIHIO
Hemounctpanuu OGpasiibl IPUPOIHBIX npumenerne gocdopa PeryasituBHbie: (GOpPMYIMpOBAaThL 1IEdh YpOKAa H
coequueHui Gocdopa. [openue hocdopa Ha CaAMOCTOSTEIBHO ONLCbI6AN CBONCTBA CTaBUTh 3aJ1a4U, HEOOXOMUMBIC JUIS €¢ TOCTIKCHHUS,
BO3JyXE U B Kuciopoe. [lonyuenue Georo okera docdopa (V) Kak KHCIOTHOO IUTAHUPOBATH CBOIO JIEATENLHOCTL M [IPOrHO3UPOBATH
docdopa u UcTbITAHUE ETO CBOKCTB OKCIIA U CBOMCTBA (BOCHOPHOT €e pe3yibTarhl; paboTaTh B COOTBETCTBUH C
JlaGopatopubiii onbiT 33. Kauectsenas peakuus | oo NPEIOKEHHBIM ~ QJITOPUTMOM, ~ CBEPSTH  CBOM
Ha Qocdar-roH JICHCTBHS C LENBIO
Hnnrocmpuposams CBOHCTBA OKCHA KommyHnkaTuBHbie: CTPOUTH peHeBbIC
q)ocq)()pa (V) u (boc(bopH()]}'I KHUCIOTBI BBICKA3bIBAHUS B yCTHOﬁ (bopMe, CTPOUTH
YPaBHEHUSIMU COOTBETCTBYIOIINX 3(1)(1)CKTI/IBH06 B3aHMOJICHCTBHE C OIHOKJIaCCHUKaMH,
peaxuii BBIPAXATh M ApTyMEHTHPOBATH CBOK) TOUKY 3PEHHUS
JInanocTHbie: POPMUPOBAHWE YMEHHS YIPaBIATH
Pacnosnasams Gpochar-nonst cBOei MO3HABaTEIbHOM JIeSITEIbHOCTEIO,
dbopMmHpoBaHHEe  MPaBUILHOTO  OOpamieHus ¢
BEIIECTBAMH B XHMHUYECKOH TabopaTopuu u ObITY
15/31 MonyronoBas Opranudeckas XUMUsL. YTIICBOJIOPOJIBL.. IlosnaBaTenbHBIE: HCTIOBb30BaTh 3HAKOBOE
KOHTPOJbLHAS Meran, 5TaH W TPONAH Kak MpPelelbHbIE Xapakmepusofamb ocodeHHoCTH MOJIEJIUPOBAHHE, OCYILECTBIISATh CpaBHEHHE,
padora. (HACBILCHHbIC)  YITIEBOZOPOABL ~ OTiien  u | COCTaBa M CBOUCTB OpraHMYCCKUX KITacCH(UKALHIO, co3/1aBaTh 06001menys,
(YriieBo10po/ipt). alleTWJIEH, KakK HempejenbHble (HeHachleHHbie) | COCMHEHHI YCTaHaBIMBAThL  AHAOTUM,  JEIaTh  BBLIBOJBI,

yrieBoopoibl. CTpyKTYpHBIE (OPMYIIBI BEIIECTB.

T'openue YIJIEBOJIOPOJIOB. Peakuuu
JIETHAPUPOBAHUS  TPEAENBHBIX  YTJIEBOJOPOJIOB.
KauecTBeHHBIE  peakumy Ha  HENpeAeNbHBIE
COeIMHEHHSI.

JdeMoHcTpanuu

Monenn Monekyn MeTaHa, 3TaHa, 3THIIEHA,
arietniieHa. B3amMopelicTBue STHiIeHa ¢ OPOMHOIM
BOJIOH M PacTBOPOM II€pMaHIaHATa KaJIUs

Pasnuuams nipenensHble 1
HeTpe/eNbHbIC YrIIeBOAOPO/IBI

Hasvisams u 3anucviéams GOpMyIIbI
(MOJIeKyJISIpHBIC M CTPYKTYPHBIE)
BO)XHEHIINX MpeacTaBUTeNeH
YIIIEBOZOPOIOB

CTPYKTYpUPOBATh HH(POPMAITUIO

PeryasituBHble: (opMynupoBaTh Ielb ypoKa U
CTaBHUThH 3a7a4M, HEOOXOQUMBIE IS €€ MOCTHKEHMS,
IUTAaHUPOBATH CBOIO NIESTENBHOCTh U MPOTHO3UPOBATH
ee pe3yibTarel; paboTaTh B COOTBETCTBUH C
l'lpe}lJ'IO)KeHHbIM aJ'lFOpI/ITMOM, CBepﬂTb CBOU
TIENCTBHUS C IENBI0

KoMMyHHKaTHBHBIE: CTPOUTH peueBbie
BBICKA3bIBaHMsI B YCTHOM (opme, BECTH AUAIOT U
Y4acTBOBaTh B IHCKYCCHH JJISl BBISIBICHHS Pa3HBIX
TOYEK 3pPEHUS Ha pacCMATPHBAEMYIO0 HWH(OPMAIHIO,
BEIpaKaTh U apTyMEHTUPOBATH CBOIO TOUKY 3PCHUS
JIlnyHocTHBIE: (QOPMUPOBaHHE TOOPOCOBECTHOTO
OTHOIICHUS K YYCHUIO U YMEHHsS YIPABISTH CBOCH
[TO3HABATEJILHOM JIeITENHHOCTLIO




16/32 O6mast OOmas xapakTepucTuKa 3J1eMeHToB IV A-rpymmsr: Ilo3naBaTenbHBIC: co3/1aBaThb 0600meHus,
XapaKTepUCTUKA 0COBEHHOCTH CTPOEHHS ATOMOB, IPOCTBIX BellecTs | A/d6@Mb OOLIYIO XapakTepUCTHKY YCTAaHABNMBAThL  AHAJIOTHHM,  JIENAaTh  BBIBOJIBL
snementoB IVA- U COEMHEHHUH B 3aBUCHMOCTH OT HOJIOKEHHUS aTroMam, MpOCTHIM BEIIECTBAM 1 ITpoBoauTHL HabIIIoIeHHE, CTPYKTYPUpPOBAThH
Ipynmsl. Yriaepoa 31eMeHToB B Ilepronnueckoii cucteMe. YIiepos. coenuHennus snementos 1V A-rpynmsi B UH(GOPMALHIO

AJTOTpONHBIE MOAMPUKALIMK: aIMa3, FpaduT. 3aBUCHMOCTH OT MX MOJIOXKEHHA B PeryasituBHble: (OpPMYIMpOBAaTH ILIEdb YpPOKa H
AMOpGHBIN YIIIEPOJL: Caka, AKTUBUPOBAHHBIH [EX5 CTAaBUTH 3a/1a4l, HEOOXOJUMBIE ISl €€ JOCTHIKEHHUS,
0. Anicop6uus. XuMHYECKUE CBOUCTBA IUIAHUPOBATH CBOIO JIEATEIBHOCTH M POrHO3UPOBATH
yr AﬂKp 1 Xapaxmepu3zoeanis CTpOEHHE, P o 5 P P
nepoa. KOKCOXMMUYECKOE IPOU3BOJICTBO U €10 €e pe3yibrarhl; paboTaTh B COOTBETCTBUH C
yrepon P a AUIOTPOIHNIO, HU3NUECKHE U pesy > P
nponykuus. Kapoussr. o OPEIVIOKEHHBIM ~ QITOPUTMOM,  CBEPATH  CBOU
XUMUYECKHUE CBOMCTBA, MOYYEHHE U N
Hemoncrpanuu Komnekiust «O6pasist JICHCTBHS C LIENbIO
. npuMeHeHre aMopQHOTO Yriepoa
HPUPOJIHBIX COEMHEHH YIIIEpOIar» KoMMyHHKATHBHbBIE: CTpOUTH pedeBbie
[optper H./I.3enunckoro. [lornomenue Cpaenusams CTpoeHHUE U CBOIHCTBA BBICKA3bIBaHUSI B  YCTHOH  ¢opme,  CTpOHUTH
aKTUBMPOBAHHBIM YTJIEM PACTBOPEHHBIX BEIIECTB anMasa u rpadura 5 eKTHBHOE B3aMMOJIENCTBHE € OJHOKIACCHUKAMH,
WM Ta30B. BBIPXKATh M apTYMEHTHPOBATH CBOK) TOUKY 3PEHHS
YcTpoiicTBO IpOTHBOrasa. Onucei6amp OKUCIATENBHO- JInynocTHble: DopMHPOBAaHHE YMEHUS YIPABIATH
BOCCTaHOBHUTCJIbHBIC CBOMCTBA CBOEH MO3HaBaTEILHOMN JEATEIILHOCTBIO,
yriiepozia (¢opMupOBaHHE  TNPaBIWIBHOTO  OOpamieHus ¢

17/33 Kucnoponnsie Oxcun yraepona(ll): crpoeHne MOJIEeKybL, Y. BEIECTBAMH B XMMUYECKOH JTa60paTopuu U OBITY
COEIMHEHMS] noJly4eHue u ero ceoiicrsa. Oxcup yriepona(IV): apaxmepuzosams COCTas, dusuyeckue
yriepona CTPOEHHE MOJIEKYJIBI, IOJYIEHHE U €r0 CBOHCTBA. A XUMUIECKUE CBOUCTBA, MOy ICHHE 1

VronbHas kucaoTa. CoM yroJbHOM KUCIOTHL: HPUMEHCHUE OKCHIOB YTIIEPO/Ia

KapOOHATHI ¥ THAPOKapOoOHAThI. TexHUUECKas 1

P Apokap Yemanasnueams npuauHHO-
NHUIIEBas COA.
. N CIIEZICTBEHHBIE CBA3H MEXLY BHIOM
JladopaTopHblii onbIT 34. [Tonydyenue u cBoiicTBa o
N XMMHYECKOI CBA3H U TUIIOM

yroabHO# kucnotel. 35. KauecTBeHHas peakiys Ha o
KPHMCTAJLIMYECKON PEIIETKH B OKCHIAX

KapOOHAT-HOHBI
yriepoaa u ux GU3NUECKUMH U
XUMUYECKHUMHU CBOMCTBAMH, & TAKKE
NpPUMEHEHHEM
Cobniooamw nipasuna Th pu
UCTIONIb30BAHUH TIEYHOTO OTOILIEHHUS.
Oxkazbi6amp NEPBYIO TIOMOILb IPH
OTpPABIIEHWH YTapHBIM Ta30M
Xapaxmepu3zoeanms cocTas, Gusnueckue
1 XUMHYECKHE CBOMCTBA, MOTYYEHHE H
MPUMEHEHHE YTONBHON KUCIIOTHI
Pacnosnasame xapGOHAT-HOHbI
Bbinonnsime pacyeThbl 10 XUMUYECKUM
(GOpMyJaM M ypaBHEHUSAM PEAKIIHH,
MPOTEKAOIIUX C YIACTHEM COETHHEHUH
yreposa

18/34 [IpakTuyeckas [onydyenue, cOGMPAHUE U PACTIO3HABAHUE [lo3HaBaTeNbHbIE: CAMOCTOSTEILHO POBOIUTE
pabota Ne 5. YIJIEKUCIIOTO Ta3a. M3yueHne pacTBOPUMMOCTH Honyuame, vco6upamb u pacnosnasamy Ha6ITIOIeHH s, UCTIOJIb30BaTh 3HAKOBO-

TMonyuenne YIJIEKHCIIOTO Ta3a B BOJIE U XapaKTEPHUCTHKA YTTICKUCIIBIA Ta3 CHMBOJIMYIECKHE CPEICTBA IS PACKPBITHS CYIIHOCTH

YTJIEKUCIIOTO rasza u
U3YyYEHUE ero
CBOWCTB
Hucrpykrax no Th

KHCJIOTHBIX CBOMCTB yTOJbHOM KHUCIIOTEL.
KauecTBenHas peaknust Ha KapOOHAT- U
THAPOKapOOHAT-HOHBI

Ymems obpamarbes ¢ 1a60paTOPHBIM
000pyI0BaHUEM M HarpeBaTEIbHBIMU
npudOpamMu B COOTBETCTBUH C
npasuiamu Th

Habnrooams u onucvieams XUMAYECKHIA

MPOIECCOB, yCTAHABIMBATH AHAJIOTHH,
(hOopMyITHPOBATH BBIBOJIBI

PeryasTuBHBIE: TITAHUPOBATH CBOIO JIESITEILHOCTD U
IPOTHO3UPOBATH €€ Pe3yIbTaThl, BEITOIHATh 3a1aHUS
IO OIIpeAEIeHHOMY alrOpUTMY, CPaBHUBATh
Pe3yabTaThl C ITATOHOM, IIPU HEOOXOIUMOCTH




OKCHOEPUMEHT

Dopmynuposams BEIBOJBI 1O
pe3ylbTaTaM MPOBEAECHHOTO
JKCIIEpHMEHTa

Compyonuuams B TIpoliecce y4eOHOTO
B3aMMO/ICHCTBHS MIPH paboTe B IpyIimax

KOPPEKTHPOBATH OLUIMOKHU , CAMOCTOSTEIIHLHO
oopMIIATH OTHET

KoMMyHHKATHBHBIE: CTPOUTH PEUCBbIC
BBICKa3bIBaHHS B YCTHOH M MUCBMEHHOM (opme;
paboTaTh B IpyIIe s JOCTHKEHHS LIEJH; CTPOUTH
s dexTHBHOE B3aMOJIEHCTBHE C yIUTEIEM U

OJHOKJIACCHUKaMH
JIMYHOCTHBIE: (bOpMPIpOBaHI/Ie TIO3HABATCJIBHOTO
HUHTEpECAa K H3IYUCHUIO XWUMUH, d)OpMI/IpoBaHI/Ie

YMEHHS TI'PaMOTHOTO OOpaIlleHHs C BEIIECTBAMH B
OBITY M XUMHUYECKOH JJabopaTopun

19/35 Kucnoponconepxamr | CnupTel. DTUIOBBIH CITUPT, €r0 MOIy4eHHE,
1€ OpraHuYecKue NpUMEHEHHE U (PU3HOTIOTHIECKOE JIEHCTBHE. Xapaxmepusosamp cnupThl 1
COEIMHEHHS] TpéxaroMuslii ciupT rimiepul. Kayectsennas KapOOHOBbIE KHCIIOTHI KaK
PpEaKIHs Ha MHOTOATOMHBIE CIIUPTEHL Y KCyCHAs! KHCIIOPOICOACPKALINE OPTAHICCKHC
KHCIIOTA - T 6 COEIVHEHHUS]
PEICTAaBUTENb KIIacca KapOOHOBBIX
KHCJIOT.
Knaccugpuyuposams CIupTHI IO YUCTY
JleMoHCcTpauuu
. TUIPOKCHIBHBIX TPYII B MX MOJEKYJIax
O0mre XuMHYeCKHe CBOMCTBA KHCIOT Ha IpUMepe
YKCyCHOH KucioThl. KauecTBeHHas peakuus Ha Hasveieams nipefcTaButeneii oaHo 1
MHOI'0ATOMHBIC CITUPTBI MHOT'OAaTOMHBIX CIIUPTOB U 3alIUCHIBATH
ux GopMyIIsl
20/36 Kpemuuii u ero Kpemunii, crpoeHne ero atomMa H CBOICTBA. Io3naBaTenbHbIE: c031aBaTh 06001IeHHS,
COEIMHEHMS] Kpemuuil B npupoze. CHIMuumsl 1 cuian. Okeun | XAPAKMepuso6amy CTpOCHUE aToMOB 1 yCTaHABIUBaTh  AHAJIOTHM,  JENaTh  BBIBOJBL
kpemuus(1V). KpeMHueBas Kuciora v €€ Cou. KpHUCTAIOB, Q)Hsfmecme n IIpoBoaMTHL HabIIoIcHHE, CTPYKTYPUPOBATh
JemoncTpamm XMMHYECKHE CBOHCTBA, TOTyYeHHE U HH(OPMAIIHIO
Konnexuus «O06pasibl npupoaHpix | TPAMEHEHHE KpEMHHA PerynsiTuBHble: (OPMYJIMPOBAaThL 1L€db YpPOKa M

COE/IMHEHHH KPEMHHS)

Komnekuust crexyia, KepaMHKH, IIEMEHTa U
U3JEUH U3 HUX

JlaGopaTopHblii  onbiT 36. IIpomyckanue
YTIJIEKUCIIOTO Ta3a Yepe3 pacTBOP CHIIMKATa HaTPHS

Yemanasnuseams ipuunHHO-
CJIEZICTBEHHBIE CBSI3U MEXIY CTPOCHHEM
aTOMa, BHJIOM XMMHYECKOU CBS3H,
THUIIOM KPUCTAIUTMYECKON PEIIETKH
KPEMHHUS 1 er0 QU3NICCKUMU H
XUMUYCCKUMHU CBOHCTBAMU

Bvinonnams pacdeTsl 10 XUMAYECKAM
(dhopMyniaM U ypaBHEHHSAM peakKini,
MPOTEKAIOLINX C Y4aCTHEM KPEMHUS U
€ro COeIMHEHUA

Xapaxkmepuzosams cocTaB, puznueckue
¥ XUMHYECKHE CBOICTBA, OTy4YECHIE U
MPUMEHEHHE COSANHEHNH KPEMHUS

Cpaenueamb JAUOKCUBI yTJIepoJa U
KpEMHUsL

Onucoléame BayKHEHUIIINE THITBI
MIPUPOJIHBIX COSTMHEHUI KPEMHUS KaK
OCHOBHOTO 3JIEMEHTA JIUTOC(HEPBI

CTaBHUTh 3a]a4M, HEOOXOIAUMBIE ISl €€ JOCTHIKEHHUS,
[UIAHUPOBATh CBOIO JIESATEIBHOCTD M POTHO3MPOBATH
ee pe3ynbTarhl; paboTaTh B COOTBETCTBHH C

MPEJUIOKEHHBIM ~ aJiTOPUTMOM,  CBEPATH  CBOM
IEUCTBHS C IEIBI0

KoMmyHukaTHBHBIE: CTPOUTH peueBbie
BBICKAa3bIBaHMSI B  YCTHOH  ¢opme,  CTpOHTH

3¢ PEeKTUBHOE B3aMMOJIEHCTBHE C OIHOKIACCHUKAMH,
BBIPQKATh U apTYMEHTHUPOBAThH CBOIO TOUKY 3PCHUS
JlnuHocTHBIe: DOpMHUPOBaHHE YMEHHUS YIPaBIATH
CBOCH IM03HABaTEJIbHON JIeATEITLHOCTBIO,
(dbopMHpoBaHME  MPaBUILHOTO  OOpamieHHs ¢
BEIECTBAMH B XHMHUYECKOM JTabopaTtopuu u ObITy




21/37 CunukaTHas IIpousBoacTtBo crexkna u  uneMmeHra. IIpomyknus
TPOMBIILIEHHOCTh CWIMKATHOH  IIPOMBILUIEHHOCTH:  OINTHUeCKoe | XAPAKMEPU306amb CUIMKATHYIO

BOJIOKHO, Kepamuka, dapdop, pasuc. Ontuueckoe | TPOMBILIICHHOCTD M €€ OCHOBHYIO

BOJIOKHO. HPOAYKIIHIO

AemoncTpanuu . | Yemanasnueams ananorun Mexmy

Komtexkuust MPOAYKLHU CHJIMKATHOU .
Pa3IHYHBIMH OTPACISIMU CHIINKATHOM

MPOMBIIIICHHOCTH. § IPOMEIIIHHOCTH

Buneodparmentst u  chainsl  «IIpou3BOACTBO

CTEKJIA ¥ [IEMEHTA .

22/38 Tonyuenue Hemeramner B mpupoge. DpakiponHas IMo3naBaTenbHbIE: HCTIOJIb30BATh 3HAKOBOE

HEMETAILIOB leperoHKa KMIKOTO BO3AyXa Kak  crocob | ONUcel6amb HaX0Xk/ICHHE HEMETaIIOB MOJIEJUPOBAHHE, OCYILECTBIATh CpaBHEHHUE,
TMOJTydEHHs KMCIOpO/Ia, a30Ta, aprona. Ilonydenue | B IIPHPOIC KiaccH(HKaIuio, CO3/1aBaTh 06001eHHs,
dochopa, kpeMHHus, XJopa, HOIA. IIEKTPOJIN3 Xapaxmepusosams HPAKITHOHHYIO yCTaHaBIIHBATh quz)momH, JenaTh  BBIBOJBI,

aCTBOPOB. TPYKTYPHPOBATh HH(OPMAIIH

pI[eCMoi)IIZ(T)paunn HIEPCTOHIY JHIKOTO BOS/IyXa Kak ;‘epr};fﬂgfnsgue' (bop?\/lpynpi)olgam Leiab ypoka u

COBOKYITHOCTD (PU3HYECKHX MIPOLIECCOB :

Komnekuust «[IpupoaHsie COCMHEHHSI CTaBHUTH 3a[a4H, HEOOXOIUMBIC ISl €¢ HOCTIDKCHUS,
HEMCTAaJIJIOB)» . ApgyMeHmupogamb OTHECEHHUE TUTAHUPOBATh CBOKO NEATCIBHOCTD U IIPOTHO3UPOBATH
BPIZ[COq)paFMeHTBI U Clauabl «<Dpa1<u1/10HHa$1 TPOIIECCOB MOJIYYEHUS aKTUBHBIX €€ PpE3yIbTaThl, pa6OTaTI> B COOTBCTCTBHH C
TIEPETOHKA KUJAKOTO BO3yXa» HEMETAJIOB K OKHUCIIUTEIIbHO- TMPEATIOKEHHBIM aJITOPUTMOM, CBEPATH CBOH
BuneopparmMentel  u cran bl «[lonyuenue | poccraHOBUTEILHBIM nporeccam JICUCTBHUS C LEITBIO

BOJIOpPOJIA, KHCIIOpoia u rajiorcHoB KoMMmyHuKaTHBHBIE: CTPOUTH peueBble
IEKTPOIUTHYCCKHUM CIIOCOOOMY. BBICKa3bIBaHHS B YCTHOM (hopMe, BECTH [HAIOT M

23/39 Tonyuenue TlomyueHue cepHOW KHCIOTEL  CBIPBE, Y4acTBOBAaTh B JMCKYCCHU IUISl BBISIBICHHUS Pa3HBIX
BaYKHEHIIMX XHMH3M, TEXHONOTHYECKAs CXeMa, METO/ KHTIAmero | XAPAKMepUus06ants XAMH3M, CHIPbE , TOYEK 3pEHHs Ha PAcCMaTpPUBAEMYIO HMH(OPMAIHIO,
XUMHYECKUX CI0sl, MPHHLMIBL TEIIOOOMEHa, NpOTHBOTOKAa K | AMMApaTypy  HaYdHBIC MPHHIHIILI BBIPAXATh M apI'yMEHTHPOBATH CBOIO TOUKY 3PEHHS
COCIMHEHMU nupkynsamud.  Oneym. IlpousBoiacTBo ammuaka: | TPOM3BOJCTBA CEPHOM KMCIIOTHI JlnuHocTHBIE:  (OPMHUpPOBaHHE JT0OPOCOBECTHOTO
HEMETaJJIoB CBIPBE, XUMH3M, TEXHOJIOTHIECKas CXeMa. CpasHusams MpOH3BONICTBO CepHOM OTHOLICHHUS K YUCHWIO M YMCHHS YNPABISTH cBOEH

JleMoHCcTpanuu | kucroTe! M ammmaxa MO3HABATEILHON JEATEILHOCTHIO
Mogenu ammapatoB Ui TPOM3BOJICTBA CEPHOM

KHCIIOTHI.

Mozenb KUISIEro CIos.

Mozenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneopparmenter u  cmaiiner  «[Ipom3BoacTBO

CepHOW KHCIOTHI». BumeodparMeHTsl W ciaifsl

«[IpOU3BOICTBO aMMHAKAY.

Komekuust «ChIpb€ IS TIONy4YCHHS CEpHOM

KHCJIOTBI.

24/40 O06o6muieHue U | Ypok-ynpaxHeHHe c ucnosip3oBanueM | [IpoBoxuts OLICHKY cobctBeHHbIX | Ilo3HaBaTeabHbIE: UCIIOJIb30BATh 3HakoBoe | JI.O.12
CHCTeMaTH3aIHsL CaMOCTOSTENIHOH ~ pabOThl MO  BBIMOJHCHHIO | JOCTHXKEHUH B YCBOCHHH TEMbI MO/IeJIMPOBaHHE, OCYIIECTBIIATH CpaBHEHHE,
3HaHWI 1O  TeMe | MPOBEPOUYHBIX TECTOB, 33JaHUI U YIPAKHCHHUI KoppektupoBaTh  CBOM  3HaHHA B | KIACCH(HUKAIHIO, €03/1aBaTh 0600mIeHHs1,
«Hemerammsl u  ux COOTBETCTBHI c [UIAHAPYEMBIM | YCTAQHABIMBATh  AHANOTHH,  JENaTh  BBIBOJIPI,
COEIMHEHMUSD» Ppe3yIbTaToM CTPYKTYPHPOBATH HHYOPMAIIUIO
Wncrpykrax mo Th [Mony4aTs XUMHIECKyI0 HHbOpMaNuio u3 | PerymasTuBHbIe: (OPMYITHpOBaTh IeJb ypoKa H

Pa3IUYHBIX HCTOYHUKOB
[IpencraBmsiTe HMHpOPMALMIO IO TeMe
«Hemerannby B Buae TabmuIl, CXeM,
OTOPHBIX KOHCIIEKTOB, B TOM YHCJE U C
npumenenuem UKT

CTaBUTH 3a/1a4H, HEOOXOJUMBIE JIs €€ JOCTHIKEHHUS,
IUIAHUPOBATh CBOIO JI€ATENHLHOCTh U IPOrHO3UPOBATH
ee pe3ynpTaThl; paboTaTh B COOTBETCTBUH C

NPE/UIOKEHHBIM ~ aIrOPUTMOM,  CBEpPATH  CBOM
JIEWCTBHS C LEIBIO
KoMmyHukaTHBHBIE: CTPOUTH peueBbie

BBICKa3bIBAaHUSA B YCTHOW (hOpMe, BECTH IHANOT M
y4acTBOBAaTh B JHUCKYCCUHM IJIS BBIABICHUS Pa3HBIX
TOYEK 3pEHUsI Ha pacCMaTpUBAEMyI0 HH(OPMALHIO,
BBIPAXATh M apI'YMEHTHPOBATh CBOIO TOUKY 3PEHUS




JluuHocTHBIE: (QOopMHPOBaHNE JOOPOCOBECTHOTO
OTHOILIEHUS] K YYCHUIO M YMEHUs YNpPaBIATh CBOEH
MO3HABATENbHON JeATEIbHOCTHIO

25/41 KonTtposbhas pabora Ne 2 mo teme «HemeTalmibl U HX COCTHHCHHS
MeTtasuibl 4 UX coenquHeHust (16 4)
1/42 OO6mras ITonoxenne meramioB B Ilepuonuueckoit ITo3HaBaTeabLHBIE: HCITIOJIb30BaTh 3HAKOBOE,
XapaKTepUCTHKA cHCTeMe  XWMHUeCKMX — oneMento g, . | QOpACHAMb, MTO TaKoe METaNITbl aHaloroBoe M (PU3MYECKOE  MOJEIHUPOBAHHE;
METaJIOB MeHnpeneeBa, CTpOCHHE UX aTOMOB M KPHCTAJLIOB. X OCYIIECTBIATh KAUeCTBEHHOE M KOJINYECTBEHHOE
Merannuyeckas CBSI3b u MeTaTyecKas @parmepus0samy XIMITCCRIS ONKCAaHHWE KOMIIOHEHTOB OOBEKTa, OCYIIECTBIATH
i N 3JIEMEHTBI-METAIUTBI IO UX TTOJIOKCHUIO
KpUCTaUIMYecKas pemérka. dusnyeckue CBOUCTBA B TICXD CpaBHEHUE, yCTaHaBIMBATh aHaJIOTHH,
METAJIOB:  3JEKTPO- U TEIUIONPOBOIHOCTH, KJIaCCU(UIUPOBATh, JeNaTh BBIBOJBI, IONYYaTh
OTpaxaromas CHOCO6HOCTI;, IIaCTUIHOCTD. Hpogyogupogamb CBOIICTBA METAJIJIOB I/IH(bOpMaIII/IIO U3  pas3jIMYHbIX  HUCTOYHHUKOB U
Cru1aBbl YEpHBIC U IIBETHBIC. 0 mojoxenuro B [ICXD CTPYKTYpUPOBATH €€
PeryasituBHbie: (dopMynupoBaTh IeIb ypoKa U
Yemanasnueams npudauHHO- CTaBUTH 3734, HEOOXOJUMBIE IJIs1 ¢ JAOCTHIKCHHUS,
CIIEZICTBEHHBIE CBA3U MEXKIY CTPOCHHEM IUIAHUPOBATh CBOIO JEATENBHOCTh U IPOTHO3UPOBATH
aroma, BUJIOM XMMUYECKOM CBS3H U ee pe3ympTaTel; paboTaTh B COOTBETCTBUH C
THITOM KPHCTAJTHYCCKON PCIICTKH y IOPEIJIOKCHHBIM ~ allOPUTMOM,  CBEpATh  CBOHU
METAJIJIOB — NPOCTHIX BEUIECTB U UX Z[eﬁCTBI/IH C LICJIBIO
COEIMHEHHUH KoMmyHuKkaTHBHBIE: CTPOUTH peueBbie
2/43 XuMmuueckue Mertanbl KaK BOCCTaHOBHTEIIU. BBICKa3bIBaHMA B  yCTHOW  ¢Qopme,  CTpoHTH
CBOWCTBa METAJJIOB DIEKTPOXUMHUYUCCKHIA pan HaINpPsHKCHUH. ObvacHamep, 110 TaKkoe psijl AKTHBHOCTH 3G PEKTUBHOE B3aMMOJICHCTBHE C OJHOKJIACCHUKAMH,
BzanmozeiicTBie  MeTalnioB ¢ HeMeramiamu, | MCTAIOB BBIPAKATH M APTYMEHTHPOBATH CBOK TOUKY 3PEHHS
OKCHJAMH, KHCIOTaMH, COAMHU. ATIOMUHOTEPMHSL. Tpumensmp ero 11 XapaKTepUCTHKI JI[/[‘[];[()CTH],[Q: (DOpMI/IpOBaI;H/Ie YMEHHS YHPaBIATh
I[EMOHCTpijul/ll/l XHMUHECKHX CBOHCTB MPOCTHIX cBOei MMO3HABATEIBHOM TIeSITETHHOCTHIO,
B3aH1}’40,H€HCTBHe HaTpud, JIMTUA HW Kajlblusad C BEIECTB — METAILIOB (I)OpMI/IpOBaHI/Ie Hay4YHOr'0 MMPOBO33PEHHUS
BOJIO.
l'openue HaTpusi, MarHus U xesnes3a B KUCIOpoJIe. Obobwamo CUCTEMY XUMHUECKUX
Bcnblika TepMUTHON cMecH. CBOWMCTB METAJUIOB KaK
BsaumopeiictBue cMmMecH TOpPOIIKOB CE€pPbl U | BoCCTAHOBUTEIbHBIEC CBOMCTBA
JKeJesa, IIMHKA U CEPBI.
BsauMoseiictBiue  amoMuHHS ¢ Kuciaortamu, | Cocmagnams MOJEKyIApHbIE
IIET0YaMH ¥ BOJIOM. YpaBHEHUs PeaKLui,
BsanmoneiicTBre kene3a U MeIH ¢ XJIOPOM. XapaKTEPHU3YIOINX XUMHIECKHE
BsaumopeiictBue Meau ¢ KOHUEHTPUPOBAHHOMH CBOKCTBa METAJLJIOB B CBETE Y4EHHs 00
cepHoi KHUCJIOTOM u a30THOM KUCJIOTOM | OKMCIMTEIBHO-BOCCTAHOBUTECIIbHBIX
(pa30aBieHHON U KOHIICHTPUPOBAHHOM). nporeccax, a peakiuu ¢ y41acTuemM
JladopaTopHblii  onbIT 37. B3aumopeiictBue | SJCKTPOJIUTOB MPEACTABIIATL TAKIKE U B
xeesa ¢ pactBopoM cyibdara meau (1) HOHHOM BHJIC
Habniooams u onucvieams peakium
MEXIy BEIeCTBAMH
3-4/ Oou1as OOmias xapakTepucTHKa 3JeMeHTOB |A- IMo3naBaTeIbHBbIE: HCIIOJIb30BaTh 3HAKOBOE
44-45 XapaKTEPUCTHKA rpynmbl OKCHABL M THAPOKCHABI Iesiounpix | QOPACHAMb STHMONOTHIO Ha3BaHUA MOJIE/IUPOBAHHE, OCYIIECTBISAT CpaBHEHHE,
311eMeHTOB |A- METAIUIOB, UX TOJYYeHHE, CBOMCTBA, NpuMeHeHue, | [PYHIIBL IICTOTHBIC METAILIBD KIaccu(pUKaIuio, €031aBaTh 006001IeHNS,
TPyINbI BaxxHeiiie COMM  MIETOYHBIX  METAIOB, HX YCTaHABIMBAaTh  QHAJIOTMH,  JENaTh  BBIBOJBI,

3Ha4YeHHUE B KHMBOM M HEXKHBOM MPUPOJE U B KU3HU
4esIoBeKa.

Hasams 001LLYIO XapaKTEPUCTUKY
MIEJI0YHBIX METAJUIOB 10 MX
nonoxenuro B [ICXD

CTPYKTYPHPOBATh HHPOPMALIUIO
PeryasiTuBHbIe: (GOpMYIUpOBaTh ILENb YpPOKa W




I[EMOHCTpaHI/Iﬂ OKpaCKa IJIaMCHU COCTUHCHUSIMA
IICJIOYHBIX METAJIJIOB

Xapaxmepuzosams CTpOCHUE,
(u3nUecKre M XUMUYECKIE CBOHCTBA
LIEJIOYHBIX METAJIIOB B CBETE OOILETO,
0COOCHHOTO U EAUHUYHOTO

IIpeockazvieamsb HusnuecKue u
XUMHYECKHE CBOWCTBA OKCUIOB U
THIPOKCH/IOB LICTOYHBIX METAJUIOB Ha
OCHOBE HX COCTaBa M CTPOCHHS U
noomeepicoams IPOTHO3BI
YPaBHEHHUSIMH COOTBETCTBYIOIIHX
peakuuit

1Ipo6odums pacdeThl IO XUMHYECKAM
(dhopMynam U ypaBHEHHSM pEaKIni,
MPOTEKAIOMINX C YIaCTHEM LIETOYHBIX
METaJUIOB Ml X COCTMHCHUI

5/46 Obu1as OO0mras xapakrepucTuka 31eMeHToB |IA-
XapaKTEPUCTHKA IPYIIIBI Oxcupt u rugpokeuppt | OOPACHAMb STUMOTIOTHIO HA3BAHMS
snemenToB |IA- IIENOYHO3EMENBHBIX METAIOB, HUX IHojdyueHue, | PYHIBL <IIETOTHO3EMETBHBIC
IpyIIbI CBOWCTBA, TpUMeHeHWe. Baxueiimme comu | METALIBD
WENOYHOIEMENBHEIX  METAILIOB, VX SHAMCHHE B | ... OBIIYIO XapaKTepHCTHICY
JKHBOI M HEXKHBOH MPUPOIC M B KHM3HH UENOBEKA. | ' oo o o A-TpYIIIR 10 HX
KapOonaTts! 1 ruapokapOOHATHI KaIbLH. Honoskermio 5 [ICXD
Hemoncrpamuu OKpacka IUIAMEHH COEAWHECHHSIMH
IIEeI0YHO3EMENIbHBIX METAJLIOB. [ aleHue H3BECTH Xapa}(mepu3ogamb CTPOCHHE,
BOJIOM (u3nUCCKHe M XUMUYECKHE CBOMCTBA
JIaGopaTopHbrii OIIBIT 38. [Tony4enne | menoyno3eMeTbHBIX METANIOB B CBETE
HM3BECTKOBOM BOJBI U OIIBITEI C Hel O6HI€F0, 0COOEHHOro U €JIMHUYHOT O
Ipeockazvieams HU3NUECKHE U
XUMHYECKHE CBOWCTBA OKCHUIOB U
THIPOKCHIOB 31IeMeHTOB || A-rpymmst
Ha OCHOBE UX COCTaBa U CTPOCHHUS U
no0meepHcOams MPOTHO3E
YpaBHEHUSIMH COOTBETCTBYIOIIHX
peakuuit
TIpoeooums pacyeTsl 0 XUMHIECKHM
(dhopMyniaM U ypaBHEHHSAM pEaKini,
MPOTEKAIOIINX C YIaCTHEM
MIET0YHO3EMETBHBIX METAJIOB U HX
COEIMHEHUI
6/47 JKecTkocTh BOIBI 1 KécrtkocTh BOJBL: BpEeMEHHas u

CIIOCOOEI €€
yCTpaHeHHs

noctostHHasg. CrocoObl  yCcTpaHEHHS BPEeMEHHOH
xé€ctkoctd. CrocoObl  yCTpaHEHHsI MOCTOSHHOM
xkécTtkocTu. IOHUTHI.

Jemonctpanuu IlonyueHue  JkecTkoil  BOIbBI
B3aUMO/ICHCTBHEM YTJIEKUCIIOTO rasa u
WU3BECTKOBOM  BOABI.  YCTpaHeHHE BpPEMEHHOM

JKECTKOCTH BOJBI KHUIITYCHHEM U J00aBICHHEM
cozibl. YCTpaHEHHE IMOCTOSHHOM JKECTKOCTH BOIBI
nobapieHneM conbl. VIOHMTBI W NPUHIMI HX
neiicTBust (BuaeodparMenT)

O0wsicHAMb TIOHITHE «KECTKOCTH
BOZBI»

Pasznuuams BpeMEHHYIO U IOCTOSHHYIO
HKECTKOCTb BOJIBI

IIpednazams ciocoObl yCTpaHEHUS
’KECTKOCTH BOJIBI

IIpoeodumv, Haba0Iams u onuUCHIEAMD
XUMHUYECKUH IKCIIEPUMEHT C
cobmonenueM npasmi Th

CTaBUTH 3aJaul, HEOOXOANMBIEC IS €€ JOCTHKEHHS,
TUIAaHUPOBATh CBOIO JIEATEIBHOCTD U NMIPOTHO3HPOBATH
ee pe3ynpTaThl; paboTaTh B COOTBETCTBHU C

NPEIJIOKECHHBIM ~ allOPUTMOM,  CBEepSATh  CBOU
JIEUCTBUS C IEIBI0
KomMyHHKaTUBHBIE: CTPOUTH peueBbie

BBICKa3bIBaHUS B YCTHOW (OopMe, BECTH IHANOT H
y4JacTBOBaTh B JIUCKYCCHH [UISL BBIIBICHHS Pa3HBIX
TOYEK 3pEHHUsI Ha paccMaTpUBaeMyl0 HH(OpPMAIHIO,
BBIPXKaTh M apTyMEHTHPOBAThH CBOIO TOUKY 3PEHUS
JIuyHoCTHBIE: (OPMHUPOBAHHE J1OOPOCOBECTHOTO
OTHOILICHUS K YYCHUIO M YMEHUs YNpPaBIAThH CBOEH
MO3HABATENbHOH e TeTbHOCTHIO

JL.O. 37
JL.O 24




7148

IIpaxkTuueckas
pabota Ne 6.
KecTkocTh BOABI K
CIocoO0BI ee
yCTpaHEHHs
Mucrpykrax no Th

[Tosyuenue >kecTKoi BO/bI B3aUMOJIECTBUEM
YIJIEKUCIIOTO Ta3a U U3BECTKOBOM BOJIBI.
YcTpaHneHne BpeMeHHO KeCTKOCTH BOJIbI
KUIISTYEHHEM U J00aBICHHEM COABL. Y CTpaHeHHe
MMOCTOSIHHOM YKECTKOCTH BOJBI JOOABICHHEM COJIBI.
HcnpiTanme )ecTKoi BOJIbl paCTBOPOM MbLIa

Tlonyuams, cobupams u pacnosnasamo
YIJIEKUCIIBIN ra3

Ymems obpamatbcs ¢ 1a6opaTOpHEIM
000pyI0BaHNEM U HarpeBaTEIbHBIMA
pudopaMu B COOTBETCTBHU C
npasuiamu Th

Habniooams u onucvléams XAMAIECKAN
9KCIIEPUMEHT

Dopmynuposams BEIBOJBI IO
pe3ylIbTaTaM IIPOBEAEHHOTO
JKCIIEpHMEHTa

Compyonuuams B TIpoliecce y4eOHOTO
B3aMMOJICHCTBHS MIPH paboTe B IpyIiax

Io3HaBaTeJbHBbIE: CAMOCTOSITEIIFHO IPOBOIUTH
HaOJII0/IeHNS,_NCIIOTb30BaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA JUIS PACKPBITHS CYIIHOCTH
MPOLECCOB, yCTAHABIMBATh AHAIOTHH,
(hopMyIHPOBATH BBIBOBI

PeryjasTuBHbBIE: ITaHUPOBATH CBOIO JIESITENBHOCTD U
MPOTHO3UPOBATH €€ PE3yNbTaThl, BBIMONHATh 3aJaHHU
IO ONpeJIeTIEeHHOMY allTOPUTMY, CPaBHHBATh
PEe3yIbTaTHI C STAIOHOM, IPH HEOOXOIUMOCTH
KOPPEKTUPOBATh OIINOKHU , CAMOCTOSTETIHHO
0pOpMIIATH OTYET

KoMMyHHKATHBHBIE: CTPOUTH PEUEBbIE
BBICKa3bIBaHKS B YCTHOH M MUCHMEHHOM (opme;
paboTaTh B IpyIIe I JOCTHKEHHS LIEJIH; CTPOUTH
3¢ PEeKTUBHOE B3aMMOJICHCTBHUE C YIUTEIEM U
OJTHOKJIACCHUKaMU

JlnunocTHBIE: (HOPMUPOBAHKE TO3HABATEIEHOTO
HHTepeca K U3y4eHHIO XUMHH, popmMupoBaHHe
YMEHHS TPaMOTHOTO OOpAaIeHNs C BEIECTBaMH B
OBITY H XUMHUYECKOH J1abopaTopun

JLLO. 35

8/49 ANIOMUHUI 1 eT0 CoenuHeHHsT aTIOMHHUS B  PUPOJIE. .
COEIMHEHMS] XuMudeckue cBoiicTsa amomunui. OcobenHoctu | XAPAKMEPU306amy ATIOMURHH 110 €ro
OKCHJIA U THIPOKCH/A AIOMHHHS Kak ampoTepupix | M010%keHuio B [ICXD
coenuHeHud.  BakHeiilne — CcoMM  AIOMHHHS Onucsisams CIPOCHHS, GUIHTCCKHE 1
(xnopuz, cymegar). XHMHYECKHE CBOMCTBA ATFOMUHHUS,
AemoncTpanss . MOATBEPIKAAst X COOTBETCTBYIOIMMU
KoJsuteKuust IpUPOIHBIX COEqMHEHNH aTFOMUHUSL. N
", YPaBHEHUSIMH PEaKIHii
Buneodparmentsr u crnaiinel «OKCHa aTrOMUHUS H
€ro MoJAuGUKALHN. ObvscHamb TBONCTBEHHBIN XapaKTep
HOHY‘IGHI/IC aM(bOTepHOFO THUAPOKCHAA AIIOMUHUSA | XHMHUYECKHX CBOIMCTB OKCHJIA U
1 UCCIICIOBAHUE €TI0 CBOMCTB. TUAPOKCH/IA ATFOMUHUSA
Konxpemusuposams
3JIEKTPOTUTUICCKOE TIOTyUCHHE
METAJJIOB Ha MPUMEpe MPOU3BOCTBA
QTFOMHHUS
Yemanasnusams 3aBUCHMOCTh
obacTeil MPUMEHEHUSI ATIOMUAHUS 1
€ro CIUIABOB OT CBOMCTB ITHX BEIIECTB
IIposooumsb pacueThl MO XUMUYECKIM
(dbopMyiam U ypaBHEHHUSIM PEaKIlHii,
MPOTEKAIOIINX C yIaCTHEM aTFOMUHUS U
€ro COeJAMHEHUI
9-10/ XKeneso u ero OCOOCHHOCTH CTPOCHHUSI aToMa Keje3a.
50-51 COEIMHEHHUS] Keneso B mpupome. Bakeiimme pymsl xkenesa. | XAPAKMeEPU306ams MONOKEHUE HKenesa

Oxcunpl U rugpokeunst xenesa(ll) u sxemesa(Ill).
Comn xeme3a(ll) m xenesza(Ill). OGHapyxeHue
HMOHOB KAaTHOHOB JKeJe3a B pacTBOpe. 3HaueHUE
coeMHeHHIT xKernesa.
JlabopaTopHble

ONBITHI 39. Ilonyuenue

B [ICXD 1 0cobeHHOCTH CTPOCHUS ero
aToMa

Onucvieams cTpoeHHe, PU3nIecKue u
XHMHYECKHE CBOMCTBA JKeje3a,

IMo3HaBaTebHbBIE: HCIIOIb30BaTh 3HAKOBOE
MOJIENUPOBaHHE, OCYIIECTBIATh CpaBHEHHE,
KJIaCCHU(HUKALIUIO, C03/1aBaTh 00001ICHuS,
yCTaHABIMBATh  AQHAJOTWUH,  JelaTh  BBIBOJBI,

CTPYKTYpHPOBATh HH(POPMALIUIO

PeryastuBHble: (opMynHpoBaTh Ielb YypoKa H
CTaBHUTh 3aJa4M, HEOOXOANUMBIE ISl €e JIOCTHIKEHHMS,
IUTAaHUPOBATh CBOIO JIEATEIHHOCTD M MIPOTHO3HPOBATH
ee pe3ynpTaThl; paboTaTh B COOTBETCTBHH C

MPEIJIOKECHHBIM ~ allOPUTMOM,  CBEpSATh  CBOHU
IEUCTBHS C IEIBI0
KomMyHHKaTHBHBIE: CTPOUTH peueBbie

BBICKa3bIBaHUS B YCTHOW (OopMe, BECTH IOHANOT U
Y4acTBOBAaTh B JMCKYCCHH [UISl BBISBICHUSI Pa3HBIX
TOYEK 3pEHUs] Ha paccMaTpUBaeMyl0 HH(OpPMAIHIO,
BBIpQXKaTh H apTYMEHTHPOBATh CBOIO TOYKY 3PEHHS
JInyHocTHBIE: (QOPMUPOBaHHE ITOOPOCOBECTHOTO
OTHOLICHUS K YYCHHIO M YMCHHs YNpaBIsATh CBOEIt
MO3HABATEIBHON JeATEILHOCTHIO




ruapokcuos xenesa (1) u (1)
40. KauecTBeHHBIE peakMy HAa KaTHOHBI XKeJe3a

MOJATBEPK/Asd UX COOTBETCTBYIOIIUMU
YPaBHEHUSIMH peaKuuil

ObwscHAmMb HATIYUE TBYX

TeHETHYECKUX PSIIOB COCANHEHUH
2+ 3+

kenesa Fec* u Fe

Yemanasaueame 3aBUCHAMOCTD
obnacTei IpUMEHEHNS JKele3a U ero
CILJTABOB OT CBOCTB 3THX BEIICCTB

IIposodums, Habar0dame u onucvieams
XUMHUYCCKUH SKCTIEPUMEHT C
cobmonenreM npasui Th

IIpo6odums pacyeTsl 0 XUMHYECKUM
(dhopMynam U ypaBHEHHSIM pEaKIni,
MPOTEKAIOLINX C Y4aCTHUEM XKelle3a U
€ro COeaMHEHHUI

11/52 Kopposus meramios Koppozus XUMHYECKAst u Ilo3naBaTenbHbBIE: HCIOIb30BaTh 3HAKOBOE
1 CIIOCOOBI 3aLIUTHI JNeKTpOXUMHYecKas.  3ammra  Metamnop  or | QOPACHAMb NOHATHE «KOPPO3HS MOJIEUPOBAHHE, OCYILECTBJIATH CpaBHEHHUE,
oT Hee. IHCTpyKTa)k | KOppO3HUH. Pasnusams XUMAECKYIo KJIaCCHU(HUKALIUIO, co3/1aBaTh 00001mmeHwns,
no Tb JemMoncTpammn Komnexuust «XuMHu4eckue SMEKTPOXHMEUECKYIO KOPPO3HIO YCTaHABIMBAaTh  AQHAJIOTMH,  JA€NaTh  BBIBOJBI,

HUCTOYHUKH  TOKa»  PE3yJabTaTbl  JUIUTEILHOTO CTPYKTYpHPOBATh HH(POPMALIUIO
OKCIIEPUMEHTA TI0 H3YYECHUIO KOPPO3UH CTANBHBIX | Hnnrocmpuposams IpHEMEpPaMu PeryastuBHble: (opMynHpoBaTh Ielb ypoKa H
I/ISI[GJ‘II/IfI B 3aBUCHMOCTH OT yCHOBI/Iﬁ IIpoueccoB TIOHATHS «KOPPO3HD», «KXUMHUYECKas CTaBUTh 3aJavu, HeO6XO,Z[I/IMBIe JJIA €€ JOCTHXKCHMUS,
KOPPO3UA» , «OIIEKTPOXUMUYECKAS TUTAHUPOBATh CBOKO NE€ATCIBHOCTD U IPOTHO3UPOBATH
KOPPO3UD» ee pesynpTaThl; paboTaTh B COOTBETCTBHH C
IpPEUIOKEHHBIM ~ alTOPUTMOM,  CBEpSTh  CBOH
Xapaxmepuzoeams CTIOCOOBI 3aIUTHI NEHCTBHSA C LENTBIO
METAJJIOB OT KOPpO3UH KoMMmyHHKaTHBHBIE: CTPOUTH peueBbie

12-13/53- | Meramuisl B ipupoje. | Metajuisl B IPUPO/IE: B CBOOOJIHOM BUJIE U B BHIIE BBLICKa3bIBaHMS B yCTHOM (opme, Bectu amanor u | JLO.39,

54 [ownsitre 0 coenuuenuii. [Tonstne o Metamnypruu. UépHas u Knaccuduyuposame ¢’°PMH y4acTBOBaTh B JMCKYCCHM JUIs BEIABIeHHs pasHex | 40.
METaJuTypriu LBeTHAas1 MeTaLTyprus. [lupomeramtyprus, TIPHPOAHEIX COCAMHCHNN MCTAILIOB TOYEK 3pEHUs] Ha PacCMaTpUBAEMyI0 HH()OpPMAIUIO,

FI/I)IPOMGTZ:HJIYPFI/ISI, SJICKTPOMETAJLTYpTHS. Xapakmepuzosams o6ume cocos! BBIP@XKATh U apT'YMEHTHPOBATh CBOIO TOYKY 3pEHHS
Homennpiit nponecc. IlepepaboTka 4yryHa B cTanb. MOy 4EHHS METAIIOR JluunocTHbIe:  (HOPMHUpOBAaHUE TOGPOCOBECTHOTO
DJIEKTPOIIN3 PACTUIABOB. OTHOWICHUSI K YUYEHHIO M YMEHMs YIpPaBlsATh CBOEH

Kounxpemuzuposams criocoOb MO3HABATEIbHON AEATEILHOCTBIO

MOJTYYEeHUs] METAJUIOB TIPUMEPaMH 1

YpaBHEHUSIMU PEaKIMil C COCTaBICHHEM

QJIEKTPOHHOTO OanaHca

14/55 O06o0mieHne 3HaHWH | YpOK-ympakHEeHHE c ncrnons3oBanueM | [IpoBomuTh OIICHKY cobctBeHHbIX | [lo3HaBaTeabHBIE: HCTIOBb30BaTh 3HAKOBOE

1o TemMe «MeTamib» | CaMOCTOSATENbHOH  pabdOTBl 10 BBINOJHEHUIO | IOCTIDKEHUH B YCBOCHHH TEMBI MOZENNPOBaHNE, OCYIIECTBIATH CpaBHEHHE,
HPOBEPOYHBIX TECTOB, 3a/IaHUH U YIIPAXKHEHHN KoppektupoBate  CBOM  3HaHUS B | KIacCH(HUKAIHIO, c031aBaTh 00001IeHNS,
COOTBETCTBHUH C JIAaHUPYEMBIM YCTaHaBJIMBAaTh aHaJIOTuu, JACIaTh BBIBOJBI,

pe3ynbTaToM CTPYKTYPHPOBATh HHPOPMALIHIO

[Tonmy4aTh XMMHUYECKYIO HH(POPMALIUIO U3
PAa3IMYHBIX HCTOYHUKOB

[IpencraBmate WHGOPMANHUIO IO TEMe
«Merae» B BHAE TaOJHI, CXeM,
OTIOPHBIX KOHCIIEKTOB, B TOM YHCIIE U C
npumenenrem KT

PeryasituBHbIe: (GOpMYIUpOBaTh ILENb YpOKa W
CTaBUTH 3aJaul, HEOOXOANMBIE IS €€ JIOCTHKEHHS,
IUTAaHUPOBATh CBOIO JIEATEIHHOCTD M MIPOTHO3HPOBATH
ee pe3ynpTaThl; paboTaTh B COOTBETCTBHH C

MPEJIOKCHHBIM ~ aTOPUTMOM,  CBEpSATh  CBOU
TIENCTBHUS C IENBI0
KoMMyHUKATUBHBIE: CTPOUTH peueBbie

BBICKA3bIBaHMsI B YCTHOM (opme, BECTH AUAIOT U
Y4acTBOBaTb B AMCKYCCHM Ul BBISBIEHHUS] Pa3HBbIX




TOYEK 3pCHUSI Ha paccMaTpuBaeMyl0 HH(OpPMAIHIO,
BBIPAXKaTh ¥ apI'yMEHTHPOBATh CBOIO TOUKY 3PEHHUS
JIuyHocTHBIE:  (OPMHUPOBAHHE J10OPOCOBECTHOTO
OTHOILEHUS] K YUCHUIO M YMEHHUs YNpPaBIATh CBOEH
MO3HABaTENbHOH e TeTbHOCTHIO

15/56 IMpakTuueckas PelieHne SKCIEPUMEHTAIBHBIX 33724 Ha Io3HAaBATEALHDBIE: CAMOCTOSTEILHO IPOBOIUTE
pabora Ne 7. pacro3HaBaHHe ¥ MONYYEHHE METAIOB H HX SKCPepHMeHTam’HO uccaedosamso . HaOJII0 IEHNUsI,_UCTIONB30BaTh 3HAKOBO-CHMBOJIMYECKUE
Pelenue COEIMHEHMI CBOMCTBA METAJIIOB U X COCAMHCHHH, CPEICTBA [UIsS PACKPHITHS CYITHOCTH IIPOLIECCOB,
SKCNIEPUMEHTAIBHBIX PEIIATh SKCIECPUMEHTATIBHBIC 389N IO | yerapapnMBaTh aHANOTHH, (POPMYJIMPOBATH BEIBOIbI
3a1a4 10 TeMe Teme «Metanib PerysiTuBHbBIE: [IAHUPOBATH CBOIO AEATENLHOCTD U
«MeTtamib» [POrHO3UPOBATH €€ PEe3yJIbTATh, BBIIOIHATh 33 AaHHUSI
" TE Ymemw obparmaTbcst ¢ 1a60paTOpHEIM

HCTPYKTAX M0 [0 ONPEJIEJICHHOMY alFOPUTMY, CPABHUBATE
py 000py/I0BaHHEM M HArPEBaTENbHBIMU pei Y PHTMY, 2
€3yJIBTATHI C STAIOHOM, TIPH HEOOXOAMMOCTH
npuOOpaMu B COOTBETCTBUH C pesy. » 1P A
KOPPEKTHPOBATh OIIUOKHU , CAMOCTOATEILHO
npasuiamu Th
0pOpMIIATE OTYET
Habniooams u onucviéams cBOHCTBa KoMMyHHKATHBHbIE: CTPOHTH PEYCBBIC
METaJIOB ¥ MX COCIUHEHIH BBICKA3bIBaHUS B YCTHOH M MUCBMEHHOU opMme;
paboTarh B IpyIIe s AOCTHKEHHS LENH; CTPOUTh
Dopmynuposans BBEIBOLBI 110 3¢ PEeKTUBHOE B3aMMOJICHCTBUE C YIUTEIEM U
pe3yibTaTaM NNpOBEACHHOTO OJIHOKJIACCHUKAMH
SKCIIEpHMEHTa JInuHocTHBIE: HOPMUPOBAHKE TO3HABATEIEHOTO
MHTEpECa K M3YYEHUIO XUMUHM, (OPMUPOBAHUE
Compyonuuams B Tiporiecce y4eO0HOTO P e > bopnip
. YMEHHS FPAMOTHOI'O OOpAIEHHUS ¢ BEIIECTBAMHE B
B3aMMOJICHCTBYS [IpU paboTe B IpyIax BbITY 1 XHMUHECKOH 7aBOPATOpHH
16/57 Kontpospnas pabora Ne 3 mo teme «MeTauibny
XuMus U OKpYy:Kawas cpeaa 3 4)

1/58 XUMHUECKUI COCTaB Crpoenue 3emiu: siApO, MaHTHUs, 3€MHAs PeryisiTuBHbIE
TUIaHETH 3eMJIst KOpa, MX XHMHUYEeCKWi cocrtas. Jlutocdepa u eé HHmeepupovgamb CBCIICHUA TIO DopMyIMpOBATE 1IENTb YPOKA U CTABUTH 3a/1a4H,
Nucrpykrax mo Th XuMpdeckuil  coctaB.  Munepansl.  Pygpi. | PH3HUECKO# reorpaduu B 3uanus o HEOOXOIMMBIE ISl €€ JIOCTHKEHHS, TUIAHUPOBATh

Ocamounsle  nopoabl. Ilone3Hble  uckomaemple. | XAMHHUCCKOW OPTAHN3AIIMH TINAHETHI CBOIO JIEATEIBLHOCTD U IIPOTHO3UPOBATH €€
Xumuueckuil cocraB ruapocdepsl. XUMHUYECKUI . €3yIbTaThl
Apocaep Xapaxmepuzosams xummdeckuii cocrag | P
COCTAS ATMOG(HEPEL rE0JIOTUYECKUX 000JI0UEK 3eMITH I
Hemonctpauuu BugeopparMeHTHl ©  cimaiiib ~03UABATEILUBIE
N N W CTpPOHTH JIOTHYECKUE PACCYKACHHUS, yCTAHABIMBAT
«CTpOGHHe 3eMir U €€ XUMHUYECKHA COCTaB». Paznuuamo MUHEPabl U TOPHbIE
[PUYHUHHO-CIIEACTBEHHBIE CBA3H, TIOHUMATD,
Konmekuus — MHHEpanoB M TOPHBIX  TOPOJ. | mopombl
TPYKTYPUPOBATH U HHTEPIIPETUPOBAT
Komnnekuus «Pyap1 meTanioy. ¢ I:g ypuposa CpHpeTHpOBA
L UH(OPMAIHIO, TIPEJCTABIEHHYIO B CXEMATHYHOM
JlaGopaTopHsiii onbIT 41. M3y4yenue rpanuta OPMALHIO, NPC/ICTABICHHYIO B CXCMA 0
BHJIE
KoMMyHHKATHBHbIE
2-3/ 59-60 | Oxpana Hctounuku XUMHUYECKOTO 3arps3HEHHS C . JL.O.9
. . TPOUTH PEUEBHIE BHICKA3BLIBAHUS B YCTHOU U
OKpyKaromei oKkpysKatomeii cpeapl. [106albHbIe SKoIorHueckue | XAPAKMEPU306any NCTOUHUKHA P pen o Y J1.O.29.
9 [UCHMEHHOHN (pOPME, aPTYMEHTHPOBATH CBOK TOUK!
Cpensl OT npobNeMBbl  YETOBEYECTBA: MAPHUKOBBIA 3(dekt, | XAMIIECKOro 3arpA3HCHI PME, apryMeHTHp Y | 1031
i 3peHust
XUMHUYECKOTO KUCIJIOTHBIE TIOMKIH, 030HOBBIE Apipel, | OKPYHKAIOWICH CPEIBL P
3arpsA3HeHuUs MeXIyHAPOJHOE COTPYAHMYECTBO B  00JacTH Jlnunoctuie
P AYHApOA TPyA Onucwviéams T00a7IbHBIE

OXpaHBl OKpY)KaroIlel cpensl OT XUMHYECKOTo
3arps3HeHHs. «3eEHAsT XUMUS.

Hdemonctpauuu. BugeopparmMeHTsl ©  ciaiiib
«['mobansHBIE 9KOJIOTHYECKHE poOIEeMBI
YeJI0BEYECTBAY.

JlaGopaTopHsbiii onbIT 42. V3y4eHne MapKHPOBOK
pa3IYHBIX BHJIOB MTPOMBIIIEHHBIX U

OKOJIOTHYECCKUEC HpOGJ’IeMBI, CBsI3aHHBIC
C XUMHYCCKHUM 3arpsA3HEHUEM

Ilpeonazamv MyTH MUHAMHU3AIUU
BO3JIENCTBUI XUMHUYECKOTO
3arpsA3HEHUS Ha OKPYXKAIOLIYIO Cpely

DopMHUpOBaHKE TO3HABATEIBLHOIO HHTEPECA K
U3yYEHUI0 XUMUHU, MOTUBALIUS y4allIUXCs Ha
NOJy4YEHHE HOBBIX 3HaHUI




MIPOAOBOJILCTBEHHBIX TOBAPOB

IIpusodums ipuMepsl
MEKlyHapOIHOTO COTPYIHUYECCTBA B
00J1aCTH OXpaHbl OKPYIKAIOLIEH CPeIbl.

O6o01enue 3HaHUH 110 XMMHH 32 KypC 0CHOBHO# mK0JbI. [Toaroroka k OCHOBHOMY I

0CyIapCcTBEHHOMY 3K3aMeHY (84)

Ilo3HaBaTebHBIE: UCIIOJIB30BATH 3HAKOBO-
CHMBOJINYECKHE CPEACTBA, OCYIIECTBIATh
HaOJIFOIeHNS, AENATh BHIBOABI, OCYLIECTBIAThH
KJIaCCU(HUKALIUIO, HHTEPIIPETUPOBATH HHPOPMAIIHIO,
MPEICTABICHHYIO B BUJIE PUCYHKOB U CXEM
PeryasTuBHbBIE: ITaHUPOBATH CBOIO IS TEILHOCTD U
MPOTHO3MPOBATH €€ Pe3y/IbTAaThl, BBINONHATE 3aJaHus
IO ONpeeTIEeHHOMY allTOPUTMY, CPaBHHBATh
PE3yIbTATHI C STATOHOM, IPH HEOOXOIUMOCTH
KOPPEKTHPOBATh OMINOKU CaMOCTOSTETHHO
KoMMyHHKATHBHBIE: CTPOUTH pPEUCBhIC
BBICKA3bIBaHUS B YCTHOH M MUCBMEHHOU opMme;
paboTaTh B TPyIIIE JUIS JOCTHKEHHS IIEJN; BBIPAXKaTh
W apryMEHTHPOBATh CBOIO TOUKY 3PEHHS

1/61 Bemiectra CrpoeHue aroMa B COOTBETCTBUH C | [Ipedcmasnsims MHGOPMALIHUIO IO TEME
MOJIOKEHUEM XUMHYECKOTO JJIeMEHTa B | «I13 u [ICXD /I.1.MenneneeBa B cBeTe
IMeprommueckoit cucreme. CTpoeHHe BeIIECTBA: | TEOPHU CTPOSHUS aTOMay B BUJE TaOmuII,
XUMHYECKas CBSI3b M KPHCTANIMYECKHE PEUIETKH. | CXEM, OIIOPHBIX KOHCIIEKTOB, B TOM YHCIIE
3aBHCUMOCTh CBOMCTB 0Opa30BaHHBIX 3JEMEHTaMH | ¢ mpuMmeHeHueM cpeacts UKT
MPOCTBIX ~ BEIIECTB  (METalIOB, HEMETAJUIOB, | Beinonusms TECTOBBIC 3aaHUs 110 TEME
OJIaropoHBIX Ta30B) OT MOJIOKEHUS JIEMEHTOB B | [Ipedcmasnsmb NHGOPMALHIO IO TEME
[lepuoanueckoit CHCTEME. Tunonorust | «Buubl XUMHYECKOU CBS3H U THIIBI
HEOPraHWYECKHUX BEIECTB, JICJICHNE UX Ha KJIACChl U | KPUCTAJUTMYECKUX PELIETOK.
rpynmnsl. [IpencraBurenu. B3aumocBs3b cTpOeHUs U CBOMCTB
BEILECTBY B BUJIE TAOIHII, CX€M, OIIOPHBIX
KOHCIIEKTOB, B TOM YHCJIE C
npumenenuem cpencts UKT
2-3/ 62- | Xumnueckue [Ipu3Haky u ycioBus NMPOTEKaHUSI XUMHYECKUX | [Ipedcmasinsimes WHPOPMALHIO TI0 TEMe
63 peakiyn peakiuii. Tumosnorust xumudeckux peakuuii mo | «Kiaccudukarys XMMHUECKUX peaKIii

pPa3iMYHBIM  OCHOBAaHUSIM. Peaknud  MOHHOTO
obMeHa. OKHUCINTEIFHO-BOCCTAHOBUTEIbHBIE
peakium.

10 Pa3JINYHBIM IIPU3HAKaM» B BUJIE
Ta0JIHII, CXeM, OMOPHBIX KOHCIEKTOB, B
TOM yucle ¢ npuMmenenuem cpencts UKT

Xapaxmepuzoeamv OKUCIUTEIBHO-
BOCCTaHOBHUTEJIEHBIE PEAKIINH,
OKHCIIUTEINb 1 BOCCTAHOBHUTEIH

3anucwvieamo YpaBHECHUA
OKHCJIMTECJIBHO-BOCCTAHOBUTECIIBHBIX
peaKHI/Iﬁ C IIOMOIIBIO METOJa
DJIEKTPOHHOT'O Oaanca

JInuHocTHBIE: popMUpOBaHKE €IHHON €CTECTBEHHO-
HAyYHOH KapTUHBI MHpa, NMOHMMaHUE 3HAYUMOCTH
€CTECTBEHHO-HAYYHBIX  3HAaHUH Uil PEIIeHHUs
NpPaKTHYECKUX  3a1ad, (GOpMHpOBaHHE YMEHUS
TPaMOTHOTO OOpAallleHHsl C BEIIECTBAMH B OBITY U
XUMUYECKOH TabopaTopun




4/ 64 OCHOBBI XUMHUYECKHE CBOWCTBAa IPOCTBHIX BEILECTB. 5
HEOPraHMYeCKO# XapakTepHble XUMHYECKHE cBoifcTBa Xapgkmep usoeams ObILKC
XUMHH coneo6pasyomux OKCHJIOB, ruapokcuzop | CCOOCHHBIC H HHIHBHAYATLHBIC

(ocHOBaHMil, KHCIOT ¥ aM(pOTEPHBIX THAPOKCHIIOB),
COJICH.

CBOWCTBA KUCJIOT, COJIEH 1
ocHoBaHuii B ceere TO/]

Apzymenmupoeamsv BO3MOXKHOCTb
MPOTEKaHUSI XUMUUECKUX PEaKkIuii B
pacTBopax 3JIEKTPOIUTOB UCXOS U3
YCIIOBHIA

Knaccuguyuposamo
HEOpraHMYECKUE BEIIECTBA MO
COCTaBY U CBOICTBaM

IIpugooums puMepsI
MIPeICTaBUTEINIeH KOHKPETHBIX
KJIACCOB U TPYIIT HEOPTAaHWIECKUX
BEIIIECTB

5-6 / O0600mIeHue U cucTeMaTu3alys 3HaHUH|, MOMyYeHHBIX B Kypce XUMHUH 8-9 Kiacc
65-66 TIpomeskyTouHasi aTTeCTALHUSI.

7167 AHanu3 BBIIONHEHHSI KOHTPOJIbHOH paboTsl. [lofBeaeHe UTOTOB roaa

68 PesepBHbIii ypok




