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PABOYAS ITPOTPAMMA IO XUMHH 9 KJI. I1O ®I'OC ( k yueonuky O.C. I'abpuesnsina)
IHosicHuTeALHAS 3aNMCKA

Pabouas nporpamma 11t 9 kitacca 00111e00pa30BaTeNbHBIX YUPEKICHUN
(6a30BbIi1 YPOBEHB).
Pabouast mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHUsAMH DenepaibHOro rocyAapCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJIapTa OCHOBHOrO 0o0OLIero 00pa3oBaHUsl BTOPOro IMOKoJIeHus, [IpumMepHoil nporpaMMbl OCHOBHOTO 00I1IET0 00Opa3oBaHUs
0 XMMUM U aBTOpcKoM [Iporpammel kypca xumuu ajist 8-9 kiiaccoB 00111e00pa3oBaTeNbHBIX yUpexaeHU (0a30BbI YPOBEHbD)
O.C. TI'abpuensna (2012roga). Hacrosimass mporpaMma y4uThIBaeT pekoMeHaanuu [IpumepHoi mporpaMmbl M0 XUMUU JIS
OCHOBHOM ILIKOJIBI.

Pabouast mporpamma 1o XuMuu: KOHKPETU3UPYET nosoxeHuss yHaaMeHTanbHOro siapa coaepxKaHusi 00y4yeHuss XUMHUH C
y4€TOM MEXIIPEIMETHBIX CBS3€H Y4EeOHBIX TMPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIJIA; OMPEACIsSeT IMOCIIeI0BaTeIbHOCTD
U3YYEHUS] €IMHMI] COAEpX aHus OOy4YeHHs] XUMUU M (QopMUpoBaHUS (pa3BUTHA) OOUIMX YYEOHBIX U CHEHUPUUYECKUX
NpEeIMETHBIX yMEHH; JaeT OPHUEHTHPOBOYHOE pacipeneleHne y4eOHOTO BpEeMEHH IO pasfenaM M TeMaM Kypca B
MOJAJIBHOCTH «HE MEHEE).

CopepskaHue MporpamMMbl HAlpaBlIEHO Ha OCBOCHHWE 3HAHWI M Ha OBJIAJICHUE YMEHHUSIMU Ha 0a30BOM YPOBHE, YTO
cooTBeTcTBYeT (OOpa3oBaTenbHON MporpamMme miKoJbl. OHa BKJIIOYAaeT BCE TEMbI, MNPEIyCMOTPEHHbIE (DeaepanbHbIM
rOCyapCTBEHHBIM O0pPa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOI'O OOIIEro 0Opa3oBaHMs MO XMMHUHM U aBTOPCKOM Mporpammoit

y4eOHOro Kypca.



[Iporpamma kypca «XuMHH» MOCTPOCHA HA OCHOBE CIHMPAIBHOM MOJICNIH, NPEAYCMAaTPUBAIOUIEH MOCTENECHHOE Pa3BUTHE U

yrayOJeHne TEOPETUYECKUX MTPEACTABICHUNA MTPU JIMHEHHOM O3HAKOMIICHUH C AYMITUPUIECKUM MaTEPHATIOM

B npeaMerTax CCTCCTBCHHO-MATCMATHYCCKOI0 I[UWKJIa BCAYIONYIO POJIb HUI'pacT IIO3HABATCIIbHAA  JCATCIBHOCTL H
COOTBCTCTBYIOIIIHC el mo3HaBaTeJIbHbBIC y‘-IC6HBIe I[CﬁCTBHH. B cBs3u ¢ 35TUM OCHOBHBLIMH neJasaMHu Oﬁy‘leHI/IH XUMHUHU B

OCHOBHOM IIIKOJIE SIBJISIFOTCS:

1) bopmupoBanue y oOy4aromuxcs yMEHUs BUJIETh U TOHUMATh [IEHHOCTh 00pa30BaHusl, 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
JUTSL KQXK0T0 YeJI0BeKa HE3aBUCUMO OT €ro Mpo(ecCHOHAIbHOM JAESITEIbHOCTH; YMEHUS pa3iandaTh (PaKThl U OIEHKH,
CpPaBHUBAThH OIIEHOYHBIE BBIBOJIbI, BUIETh UX CBA3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C ONPEEICHHON CUCTEMOMN
LIEHHOCTEH, PopMyIupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

2) hopMupoBaHHEe y 00yHarOIINXCS LEIOCTHOIO MPEICTABICHHS O MUPE U POJIM XUMHUHU B CO3JaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOUN KapTUHBI MUPA; YMEHUSI OOBACHITH OOBEKTHI U MPOIECCHI OKPYKAIOIIEH 1eWCTBUTEIBHOCTH —
MIPUPOJHOM, COLUUAIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEbI, UCIIOJIb3Ys I 3TOT0 XUMHUYECKHUE 3HAHUS,

3) npuobpeTeHre 00yJaroUMHUCS OTbITa pa3HOOOPa3HOM NeATEIbHOCTH, TO3HAHUS U CAaMOIIO3HAHMSI; KIIFOUEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMIIETEHTHOCTEH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE VISl PA3JIMYHBIX BUJIOB ACSATEIBHOCTU: PEIICHUS
npo0sieM, MPUHATHS PEIISHUH, OKUCKa, aHaliu3a U 00paboTKK MH(GOPMAITIN, KOMMYHUKATUBHBIX HaBHIKOB, HABBIKOB
W3MEpPEHU, COTPYAHNYECTBA, 0€30M1aCHOT0 OOpaIeHHs C BEIIECTBAMU B MMOBCEAHEBHOM KU3HU.

3amayamu u3yyeHus y4eOHOro npeamMera «XuMusa» B 9 kiacce ABISIOTCS:

yueOHblIe: GOpPMHUPOBAHUE CHUCTEMbl XUMHUECKUX 3HAHUHN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOU KapTUHBI MUPA;



pa3sBHBaIOLIMe: PA3BUTHE JHMYHOCTA OOYYAIOIIUXCS, HUX HWHTEIJICKTyalbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHUE,
¢bopMHpOBaHHE Y HUX T'YMaHHCTHYECKHX OTHOIIEHUN U SKOJIOTHMYECKH IIeJIeCOO00Pa3HOro MOBEJACHHS B OBITY U B TPYAOBOM
NESTEIIbHOCTH;
BOCHIUTATEbHbIE: (POPMHUPOBAHUE yMEHHUU O€30MacHOr0 OOpaIleHHs] C BEIIECTBAMHU, HCIOJIB3YEMBIMH B TOBCEIHEBHOM
KHU3HU; BBIPAOOTKA MOHMMAHUS OOIIECTBEHHON NOTPEOHOCTH B Pa3BUTUU XUMHH, a Takke (POPMHUPOBAHHME OTHOLIEHUS K
XMMHHU KaK K BO3MOKHOH 00siacTu OyAyIiei npakTH4ecKon JesITeIbHOCTH.
OO01as xapakTepuCTHKA Y4eOHOro npeamera « XuMus»
B cootBerctBuuM ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO OOHIEro 0Opa3oBaHMs
y4daluecs JOJKHBI OBJIAJIETh TAKUMH IMO3HABATEIbHBIMA YUEOHBIMU JIEMCTBUSIMH, KaK yMeHUE (POPMYIUPOBaTh NpodIeMy U
TUIIOTE3y, CTaBUTh LIEJIM M 3a/ayd, CTPOUTH IUIaHbl JOCTMKEHUS ILEJed M PEIICHHs IMOCTaBICHHBIX 3a7ad, MPOBOAUTH
HKCIIEPUMEHT U Ha €r0 OCHOBE JI€aTh BBIBOJIBI M YMO3AKJIFOUECHHMS, IPECTABIATh UX U OTCTAaUBATh
CBOIO TOYKY 3peHus. Kpome sToro, ywamuecss NOJDKHBI OBJaJE€Thb MPUEMAMH, CBSI3AHHBIMU C ONpPENEJICHUEM MOHSTHIA:
OrpaHU4MBaTh WX, ONMMCHIBATH, XapAKTEPU30BaTh U CpaBHUBaTh. ClIeA0BaTENbHO, NP W3YYEHUNU XMMHUHA B OCHOBHOM IIKOJIE
yyamiecs: JIOJDKHbBl OBJIAJeTh YYEOHbIMH JIEHCTBUSMH, MO3BOJSIOIMMH HMM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX U
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
[Ipennaraemas mporpamma Mo XMMHUHU PacKpbIBaeT BKJAJ y4eOHOro MpenMeTa B JOCTHXKEHHE LieJieil OCHOBHOTO OOIIEro
oOpa3oBaHus U ONpeIeNsieT BaKHENUIIINE COJIep KATENIbHbIE JIMHUU MTPEAMETa:

BelleCTBO — 3HAHMS O COCTaB€ W CTPOCHUM BEIIECTB, MX BaXHEUIINMX (U3MUECKUX M XMMHYECKHUX CBOWCTBAX,
OMOJOTHYECKOM JICHCTBUU,

XHMHUYeCKasl peakuuss — 3HaHUS 00 YCIIOBUSX, B KOTOPBIX MPOSBIAIOTCS XMMHYECKHE CBOWCTBAa BEILECTB, CIOCO0aX



YIIpABJICHUSA XAMUYECKUMU IIPOLIECCAMU;
NpPUMEHEeHHEe BelleCTB — 3HAaHMUS M OMNbIT MPAKTUYECKOW JEATENIbHOCTH C BEIIECTBAMM, KOTOpbIE HauOoJee 4YacTo
YHOTPEOJISIFOTCS B MIOBCETHEBHOM JKU3HU, ITUPOKO MCHOJIB3YIOTCS B IPOMBIIIUIEHHOCTH, CETbCKOM XO035MCTBE, HAa TPAaHCIIOPTE;
SI3bIK XMMHM — CHCTEMA BAXXHEUIIHNX MOHATHM XWMHUU U TEPMHUHOB, B KOTOPBIX OHHM OIMCHIBAIOTCS, HOMEHKJIATypa
HEOPTaHWYECKUX BEUIECTB, T. €. UX Ha3BaHUs (B TOM 4YKCIIC€ U TPUBUAIBHBIC), XUMUYECKHUE (DOPMYIIBI U YPABHEHHUS, a TAKXKe
npaBuia nepeBojia HHGOPMAIMHU C €CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUU U 00pPATHO.
[Ipu oTOope coaep:kaHusl, KOHKPETUZUPYIOIIETO MPOrpaMMy, YUYHUTBHIBAIOCh, UYTO Iepe] oOmMUM oOpa30oBaHUEM HE CTOUT
3alaya NpodecCUOHATBHOM MOATOTOBKM OO0YyYaromuxcsi. DTO OMNpPENeNuIo MOCTPOEHUE Kypca Kak OOLIEKYIbTYpPHOTO,
HaIpPaBJICHHOTO, MIPEXE BCETO Ha (POPMUPOBAHKE U PA3BUTHE UHTEPECA K U3YUECHUIO XUMHUHU. Y UTE€HAa OCHOBHAsi OCOOEHHOCTh
IIOAPOCTKOBOTO BO3pacTa — HA4aJo IepexoAa OT JAETCTBA K B3POCIOCTH, KOTOPBIM XapaKTEpU3YeTCs pPa3BUTHUEM
MO3HABATENILHOMN ChepHI.
Ha »Tane oOCHOBHOro o0OIIEro CpeaHero oO0pa3oBaHUS MPOUCXOAUT BKJIOYEHUE OOYYAIOIIMXCS B NPOEKTHYIO H
HCCJIEIOBATENLCKYIO JICSTEIBHOCTh, OCHOBY KOTOPOM COCTaBIISIIOT TaKU€ YHUBEpCaJbHbIE Y4eOHBbIC JCUCTBUS, KaK yMEHUE
BUJIETh TPOOJEMBI, CTaBUTh BOMPOCHI, KJIACCU(PUIMPOBATh, HAOIIOAaTh, MPOBOAUTH OSKCIEPUMEHT, JeliaTh BBIBOABI M
YMO3AKJIIOUEHHUSI, OOBACHATh, JOKa3bIBaTh, 3alllUIIaTh CBOU WJIEH, J1aBaTh omnpeiaesicHus: noHatusM. Croja e OTHOCSTCA
MPUEMBI, CXOIHBIE C ONPEIACICHUEM TMOHSATHM: ONUCAHHWE, XapaKTEPUCTHKA, Pa3bsICHCHUE, CPABHECHUE, PA3JIUYCHHUE.
dopMHUpOBaHUE TUX YHUBEPCATBHBIX YUCOHBIX JECHCTBUI HAUMHACTCS €lI¢ B HaYaJIbHOM IIIKOJIE, a B KypC€ XMMHHU OCHOBHOM
IIKOJIBI POUCXOJIUT UX PAa3BUTHUE U COBEPUICHCTBOBAHHWE. B CBA3M C 3TUM pe3€pBHBIE YaChl IUIAHUPYETCS MCHOJIB30BaTh HA
dbopMHpOBaHUE U PAa3BUTHE YMEHUUN MPOECKTHOW M HMCCIIENOBATEILCKON NEATEILHOCTH, YMEHHUE BHUACTH MPOOJIEMBI, JEiaTh

BBIBOAbBI U YMO3AKIHOUCHHA.



MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

B cooTBeTCTBUU ¢ yUeOHBIM IJIAHOM Ha U3yY€HHUE XUMUU B 9 Kiacce oTBoauTcs | yac B Hezento, 34 Jaca B rojl.

®opMbl, METOIbI M CPEACTBA 00yUYEeHHs, TEXHOJIOT UM

Benymumu metonamMu 0O0y4deHUsT TpEeAMETa SIBISIOTCA: OOBSICHUTENbHO-WUIIOCTPATUBHBIA U PENPOSYKTUBHBIN, XOTS
UCIIOJB3YETCSI U YaCTUYHO-TIOMCKOBBIA. Ha ypokax UCHONB3YIOTCS 3JIEMEHTHI CIEAYIOIUX TEXHOJOTHM: JIMYHOCTHO -
OpUEHTUPOBaHHOE 00yUYeHue, O0ydeHHe ¢ MpuMeHeHneM onopHbIX cxeM, KT, npoekTHas 1esTebHOCTb.

Ucnonb3ytores cnenayromme GopMmbl 00yueHUs: ydeOHbIE 3aHSTHS, BHUPTyaJbHbIE SKCKYpCHM, HAOIIOJIEHUS, OIBITHI,
AKCIEPUMEHTHI, paboTa ¢ y4yeOHOW W JOMOJHUTEIbHOW JIMTEepaTypoi, aHain3, MOHUTOPHUHT, HCCieAoBaTelbCcKas padoTa,
npe3eHTanusa. OnpenesieHHOE MECTO B OBJAJICHUU JAaHHBIM KypCOM OTBOJAMTCS CAMOCTOSITEIbHOM padoTe: MOATrOTOBKA
TBOPYECKHUX pabOT, COOOIICHUH, pedhepaToB.

@®opMbI NPOMEKYTOYHOM U HUTOTOBOM aTTECTALIUM
[IpomesxyTouHas aTTecTaius MpoBoauTCsa B popme:
- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITEJIHHBIX PadoT;

- MPAKTUYECKUX;

- TBOPYECKHUX padOT.

VYyanuecs npoxoasiT UTOrOBYIO artecTanuio — B Buae [A.



O6yuenne Benércs no yueonuky O.C.I'aOpuensH «Xumus 9 Kiaacc», KOTOPbIA COCTaBISIET €AUHYIO JMHUIO YYEOHUKOB,
COOTBETCTBYET (eiepaibHOMY TOCYJAapPCTBEHHOTO OOpa30BaTEIbHOIO CTaHAApTa BTOPOTO MOKOJEHHS ©Oa30BOr0 YpOBHS U

peanusyet aBTopckyto nporpammy O.C.I'abpuensHa (2012r.)

Pe3y.]'ll>TaTaM 0CBOCHMHA KypCa XUMHNH
HpI/I HN3y4YCHUN XHMHH B OCHOBHOM IIIKOJIE 00eCICUMBACTCS AJOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IIPCAMCTHBIX

PE3YIBTATOB.

JInyHOCTHBIE:

® B I[EHHOCTHO-OPUEHTAIMOHHOM cepe — YyBCTBO TOPAOCTHU 3a POCCUICKYIO XUMUYECKYIO HAYKy, TYMaHU3M,
OTHOILIEHUE K TPYAY, LIEIEYCTPEMIICHHOCT;

e (opmHupoBaHUE LICHHOCTH 3/10POBOT0 M 0e301acHOro 00pasa )KU3HHU; YCBOSHUE IPAaBUJI MHIUBUYaJIbHOTO U
KOJUIEKTUBHOTO 0€30I1aCHOT0 MOBEJCHUS B UpE3BbIUaHBIX CUTYaAILUAX, YTPOKAIOIIUX KU3HU U 3[J0POBBIO JIIOJIEH;

® B TPYAOBOU c(pepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEWIIENH 00pa30BaATENbHON TPAEKTOPHUU;

® B II03HABATEIbHOU (KOTHUTUBHOMW, MHTEJUIEKTYaIbHOW) chepe — yMeHue yrnpaBiiaTh CBOCH MO3HABATEIHHON
JEATEIBHOCTBIO.

e (opMHpPOBaHKE OCHOB 3KOJOTHUUYECKON KYJIbTYpPbI, COOTBETCTBYIOILLEH COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO
MBIILJICHUS, PA3BUTHE ONBITA SKOJOTUYECKU OPUEHTUPOBAHHOMN pe(IIEKCUBHO-OLIEHOYHOM U MPAKTUYECKOU

ACATCIIBHOCTHU B JKU3HCHHBIX CUTYAIIHAX,

MertanpeamerHsie:

® YMEHHE CaMOCTOATENbHO ONPENENATh LENH CBOEro oOydeHus, CTaBUTh U (POPMYJIHMPOBATH JJIsi ceOsl HOBBIE 337aud B



y4€0e M O3HABATEIbHOM JESITEIIbHOCTH, pa3BUBATh MOTUBBI MU HHTEPECH! CBOEH MIO3HABATENLHOM €S TEIIbHOCTH;

® YMEHUE CaMOCTOSTENbHO IJIAHUPOBATh IMYTH JOCTHKEHUS LEJIEeH, B TOM YHUCIIE aJbTEPHATUBHBIE, OCO3HAHHO BBHIOMPATH
Haubosee 3¢ hekTUBHBIE CIOCOOBI pelieHns yIeOHBIX U MO3HABATEIbHBIX 33/1a4;

® YMEHHE COOTHOCHUTH CBOM JACHCTBHS C IUIAHUPYEMBIMH PE3YJIbTATAMH, OCYIIECTBISATh KOHTPOJb CBOEU JEATEIBHOCTH B
IpOIECCEe JOCTUKEHUSI Pe3ybTaTa, ONPEAEIsATh CIIOCOOBI IEUCTBUN B paMKax MPEJI0KEHHBIX YCIOBUN U TPeOOBaHMIA,
KOPPEKTUPOBATH CBOU JECHCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLUE;

® YMEHHE OLICHUBATh MPABUIBHOCTD BBINIOJIHEHHS Y4E€OHOM 3a/1a4i, COOCTBEHHBIE BO3MOKHOCTHU €€ PEILCHNUS;

® BJIaJICHUE OCHOBaMHM CaMOKOHTPOJIS, CAMOOLICHKHM, HMPHUHSATHUS PEIIEHUH M OCYILIECTBICHHUS OCO3HAHHOTO BbIOOpa B
y4eOHOM U MO3HABATEIbHOM 1€ATEIbHOCTH;

® YMEHHUE OIpENEeATh MOHATHS, CO3/1aBaTh OOOOLIEHMs], YCTaHABIMBATh aHAJOTUH, KJIACCU(PUIUPOBATh, CAMOCTOSTEIBHO
BBIOMPATh OCHOBAaHUS WU KPHUTEpUU JUIsl KiacCU(UKAIMU, YCTaHABIMBATh NMPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
JIOTUYECKOE PACCYKACHUE, YMO3AKIIOUEHUE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTMH) U J€1aTh BbIBOJIBI;

® YMEHHE CO3[aBaTh, IPUMEHATh U MpPeoOpa30oBbIBaTh 3HAKU M CHUMBOJIbI, MOJEIU M CXEMbI JJI pelIeHUs Y4eOHBbIX U
ITO3HABATEIIbHBIX 33/1a4;

® YMEHHE OPraHU30BbIBATh yU€OHOE COTPYTHUYECTBO U COBMECTHYIO ESTENBHOCTD C YUYUTEIEM U CBEPCTHUKAMU; padOTaTh
WHAMBHUAYAJIBHO U B TPYIIE: HAXOIUTh OOIIee pelIeHne U pa3periaTb KOH(PIUKTH Ha OCHOBE COTJIACOBAHMUS MO3ULIUN U

yu€Ta UHTEepeCcOoB; (POPMYIUPOBATH, APIYMEHTUPOBATH U OTCTaUBAaTh CBOE MHEHHUE;



® yMEHHE OCO3HAHHO HUCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 331a4€il KOMMYHMKALIUH ISl BBIPAXKEHUS CBOUX
YyBCTB, MBICIICH U MOTPEOHOCTEN; TUTAHUPOBAHUS U PETYIISALIUN CBOCH NEATEIBHOCTH; BIaJCHUE YCTHOU U MTUCbMEHHOMN

PCYbIO, MOHOJIOTUYECKON KOHTEKCTHOM PCYbLO,

e (QopMuUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BaHUA HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

e (GOpMHPOBAaHME W PA3BUTHE HKOJIOTMYECKOTO MBIILIEHUS, YMEHHE MPUMEHITh €ro B I03HABaTEIbHOM,
KOMMYHUKATHUBHOM, COIMATBHOM MPaKTHKE U MPOo(HEeCCUOHATHLHON OpUEHTAIUH.

IIpeamerHsble:

1.B no3naBarenbHOH chepe:

® J1aBaTh ONPEACIICHUS N3YUYCHHBIX MTOHATHN: «XUMUYECKAN DJIEMEHT», «aTOM», KHOH», «MOJIEKYJIa», «IIPOCTHIE U CIIOKHBIE
BEII[ECTBA», «BEIIECTBOY, «XUMHUUECKash PopMyIia», «KOTHOCUTEIbHAS aTOMHAs Macca», «OTHOCUTEJIbHAS MOJIEKYJIsIpHAS
Macca», «BaJIEHTHOCThY, «CTENEHb OKUCICHHUS», «KPUCTAJUIMYECKAs PEIIETKa», «OKCHIIBD», «KUCIOThD), «OCHOBAHUSY,
«conmy, «am(pOTEPHOCTb», «UHIUKATOP», «IEPUOJUYECKUN 3aKOH», «IEpPUOJUYECKas  TaONHLa», «HU30TOIbD),
«XUMHUYECKASI CBA3bY, «AIIEKTPOOTPULIATEIIBHOCTDY, «XUMHUUYECKAsl PEaKIUsD), «XUMUYECKOE YPABHECHUEY, «T€HETHUECKas

CBSI3b», «OKUCIIEHUEY, «BOCCTAHOBIICHUEY, «AJIEKTPOJIMTUYECKAS TUCCOLUAIUS», «CKOPOCTh XUMUUYECKOU Peaklumny;

® OnucaTh JEMOHCTPAIMOHHBIE U CAMOCTOSITEILHO MTPOBEJEHHBIE XUMUYECKUE IKCTIEPUMEHTHI;

® OINKCHIBATh U Pa3INYaTh U3YUYEHHBIE KIACChl HEOPTAHUYECKUX COEAMHEHUN, MPOCTHIE U CI0XKHBIE BELIECTBA, XUMUYECKHE
peakuuu;

L KHaCCH(bHHHpOBaTB N3YYCHHBIC 00BEKTHI U SABJICHUSA,



e JieJIaTh BBIBOJIBI M YMO3AKJIIOUEHUSI U3 HAOJIOJACHUMN, M3YYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEILIECTB MO AHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;
® CTPYKTYypHUPOBATH U3YUCHHBIM MaTepHal U XUMUYECKYIO0 HH(POPMAITHIO, TOTYYECHHYIO U3 IPYTUX HCTOYHUKOB;
® MOJICIMPOBATH CTPOCHUE aTOMOB JIEMEHTOB 1-3 MepuoI0B, CTPOECHUE MTPOCTHIX MOJIEKYJI;
2.BUEHHOCTHO — OPMEHTAIIMOHHOM cepe:
® AHAJIM3UPOBATH U OIICHUBAThH IMOCIEIACTBUS JJISi OKPYXKAIOIIEH cpelbl OBITOBOM M MPOW3BOACTBEHHOM AEATEIBbHOCTH
YeJIOBeKa, CBSI3AHHOMU ¢ TIEpepabOTKOM BEIIECTB;
3. B tpynosoii cdepe:
® IPOBOJIUTh XUMHUYECKUU SKCIIEPUMEHT;
4. B cdepe 0e30maCHOCTH KU3HEIEATEILHOCTH:
e OKa3bIBaTh MEPBYIO MOMOIIb MTPU OTPABIICHUSIX, OKOTaX U JAPYTUX TpaBMaX, CBSA3aHHBIX C BELIECTBAMU U JaOOPATOPHBIM

000pyI0BaHUEM.



TemaTnueckoe IJIAHUPOBAHUE y‘l@ﬁHOFO MaTepualia

No HasBanue riasbl KomuuectBo | Ilpaktuueckue | KonTposbHbIC
TJIaBBI 4acoB paboThI paboThI

BBenenue. O0mas 4

XapaKTepUCTHKA

XUMHYECKHUX DJIEMEHTOB U

XUMHUYECKUX PEAKIUH.

[Teprnonnyeckuii 3aKOH U

[Tepuoauyeckas cucrema

XUMHYECKHUX DJIEMEHTOB

JI.1.Menpaeneena
1. MeTanibl 10 Nel-3 Nel
3. Hemerannsl 16 Ne4-6 Ne2
5. O000111eH1Ee 3HAHUH 110 4 Ne3

XUMHH 32 KypC OCHOBHOM

mkouasl. [loaroroska k

I'tA.

Hroro 34 6 3




OcHOBHOe coeprKkaHue Kypca

BBenenue. O01mas xapakTepucTUKAa XMMHUYECKHX IJIEMEHTOB M XUMH4YeCKUX peakinuid. [lepuoanyeckuii 3aK0H U
Ilepuoanueckasi cucrema

xuMuueckux 3j1eMenToB JI. U. MenaeseeBa (4 1)

XapaKkTepUCTHUKA BJIEMEHTA MO €ro IOJIoKEeHUI0 B Ilepumoguueckoit cucreme xumuueckux siemeHToB . M. Menpaeneena.
CBoMCTBa OKCHIOB, KHCJIOT, OCHOBAaHHM M COJIEM B CBETE TEOPUU IJIEKTPOJUTHYECKON IUCCOLUUALMUA W OKHUCIICHHUS -
BocCcTaHOBJICHUA. [loHATHE O TmepexoAHbIX ayeMeHTax. AMGOTepHOCTh. ['C€HEeTHYECKHil ps TEePEeXOJHOr0 dJIEeMEHTA.
[Tepunonnueckuit 3akoH u [lepuoanyeckas cucrema xumuueckux sneMeHToB J[. M. Menneneea. Xumuueckass OopraHu3alns
JKABOW M HEXUBOW NMPUPOJBI. XUMUYECKUN COCTAB SIAPA, MAHTUH U 36MHOU KOpPBl. XMMUYECKHUE DJIEMEHTBI B KJIETKAX KUBBIX
opraHu3MoB. Makpo- u MukpodjaeMeHThl. O000IIeHne CBEICHUH O XHMHYECKHUX peakiusx. Kmaccudukamus XUMHUYECKUX
peaKIui Mo pa3IMYHbBIM MPU3HAKAM: «YHUCJIO M COCTaB PEarupyrolUX M O0Opa3yrOIIUXCs BEHIECTB», «TEIIOBOM 3(PhexT»,
«HANpaBJICHUE», «HU3MCHECHHE CTEICHEH OKHCICHHMS DJIEMEHTOB, OOpa3yIoIMX pearupyrolire BemecTBay, «dazay,
«MCTOJIb30BAHUE KaTanu3atopa». [IOHATHE O CKOPOCTHM XHUMHUYECKOW peakiuu. DakTopbl, BIUAKOIIME HA CKOPOCTh
XuMuYeckux peakiuil. Katanuzaropsl 1 kaTtanu3. MTHruOUTOpsl. AHTHOKCUAHTHI.

JleMoHCTpaIUH.

Paznuunsie hopmel Tabnuiel . M. Menaeneea. Moaenu aToMoB 3jeMeHTOB 1—3-T0 nepro10B. Mojiesib CTPOSHHS 3€MHOTO
mapa (momepeuHblid paspe3). 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM peakluuu OT MPUPOAbl PEArHpyIOIIUX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW peaklWu OT KOHIEHTpPAlMd pPEarupyromnx BEUECTB. 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON peaklMy OT IUIOLAAN CONMPUKOCHOBEHMS PEArupyloUIUX BEIIECTB («KHUISIIUM C0i»). 3aBUCUMOCTh CKOPOCTH



XMMHAYECKON PEaKUU OT TEMIIEPATYPhl PEarupyrOMX BEIEeCTB. | OMOTreHHBIH U reTepOreHHbIN KaTanu3bl. DepMeHTaTUBHBIN
karanu3. UHrubuposanue.

JlaGopaTopHbIe ONbITHI.

1. Ilonyyenne ruapokcuaa NMHKA M HUCCIECIOBAHUE €r0 CBOWCTB. 2.MoaenupoBanue nocrpoenus llepuoandeckon cucTeMbl
xumuueckux 3nemeHToB Jl. M. MenneneeBa. 3. 3amelieHue xene3omM Menu B pactBope cyibpara meau (I1). 4. 3aBucumocTtsb
CKOPOCTH XMMUYECKOU PEaKLMU OT IPUPO/bI pEArupyIOLIUX BEIIECTB HA IIPUMEPE B3aUMOIAEHCTBUSA KUCIIOT ¢ METAJIIIAMH.

5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEAKIHMHM OT KOHIIEHTPALWU PEarupyroniux BEIIECTB Ha NPUMEPE B3aUMOACHCTBHS
LHKA C COJITHOM KUCIIOTOMN pa3aIMYHON KOHLEHTPALUH.

6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIUMU OT ILIONIaAN COIPUKOCHOBEHUS pEearupyronmx BemecTs. 7. MoaenupoBanue
KUIIIETO CIIOs». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMM OT TEMIIEpaTypbl PEArnpyrolIUX BEHUIECTB HA IPUMEPE
B3aumozeiicteus okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTHI pa3iMuHON Temmeparypbl. 9. PasznmokeHue mepokcuia
BOZOpOJa ¢ moMolbio okcuaa maprania (IV) m xaranasel. 10. OOHapyXxeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOAYKTAX.
11. MurubupoBaHue B3auMOJICHCTBUS KUCIOT C METAJUIAMU YPOTPOITMHOM.

IIpeamMeTHBbIe pe3yabTaThl 00y4eHHs

VYyamuiics 10JI2KeH ymems:

UCIIOJIB30BaTh IIPU XapPAKTEPUCTUKE IPEBPALICHUN BELIECTB INOHATHSA: «XMMHUYECKAS PEAKLUA», «PEAKUUH COCAUHEHUSD,
«peaKIK Pa3JOKECHUs», «peakluuu OOMEHa», «peaklUUd 3aMELICHUS», «PEeaKkUud HEeUTpamu3alun», «IK30TePMUUYECKUE
peakuum», <« HIOTEPMUYECKHE peaKIUU», «O0OpaTUMble peakIun», «HEOOpaTUMbIE pEaKUUn», «OKUCIUTEIHHO-

BOCCTAHOBHUTCIIBHBIC PCAKIUKU», «TOMOI'CHHBIC pPCAKIUKN)», «I'CTCPOICHHBIC PCAKIHHN», «KATAIUTHYCCKUC PCAKIIUN)),



«HEKATaTUTHYECKUE PpEeaKIHn», «TEIJIOBOM OS(PPEKT XUMHUECKOH peakiuu», «CKOPOCTh XUMHUYECKOW peakinny,
«KaTamm3aTop»;

XapaKkTepU30BaTh XUMUYECKUE DJIEMEHThl 1—3-ro MepuoJoB MO UX MOJoXkeHUto B [lepumoguueckoil cucteMe XMMHUYECKUX
anemeHToB /. . MenaeneeBa: XUMHUUECKUN 3HAK, OPSIKOBBI HOMED, IEPUOJ, TPYIIA, HOATPYIIA, OTHOCUTEIbHAS ATOMHAs
Mmacca, CTpOEHHE aToMa (3aps spa, YUCIIO MPOTOHOB M HEHUTPOHOB B s/ipe, OOIIEEe YUCIO BJEKTPOHOB, pACIpeiciiCHUE
3JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM, MPOCTOE BEUIECTBO, (hOpMysa, Ha3BaHUE M THUIl BBICIIETO OKCHJA U TUIPOKCHU[A,
JIETY4Ero BOJOPOIHOTO COSUHEHHUS (111 HEMETAIJIOB));

XapaKkTepU30BaTh OOIIME XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB M THUIPOKCHUIOB; MPUBOAUTH MPUMEPHI pEaKIuil,
MOATBEPKIAIOLINX XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUJIOB U THIPOKCHUIOB;

JIaBaTh XapaKTEPUCTUKY XUMUUYECKUX PEAKIMM IO YUCIY M COCTAaBY MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIMH; TEILIOBOMY
3¢ ¢eKTy; HalpaBICHUIO NPOTEKAHUS PEaKLUUU; U3MEHEHHUIO CTENEHEH OKUCICHMSI 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO
MCXOJHBIX BEILIECTB; YYACTUIO KaTaau3aTopa;

OOBSICHAT, M NPUBOAUTH MPUMEPHI BIUSHUS HEKOTOPBIX (HAaKTOpOB (IIpUpOJa pearupyromux BEIIECTB, KOHLEHTpPAaIHs
BEUIECTB, JaBJIEHUE, TeMIlepaTypa, KaTalu3aTop, MOBEPXHOCTb CONPUKOCHOBEHHS PEAarupyrollUX BEIIECTB) Ha CKOPOCTh
XAMHUYECKUX PEAKIUN;

HaAOJI0JaTh U ONMCHIBATh YPABHEHHUS PEaKIMi MEXIy BEUIeCTBAMH C MOMOIIbIO €CTECTBEHHOIO (PYCCKOTO WJIM POJHOTO)
A3bIKA U A3bIKA XMMHUH;

IPOBOJUTD OIIBITHI, MOJATBEPIKIAIONINE XUMUUECKHE CBOMCTBA aM(pOTEPHBIX OKCUAOB M THIPOKCHIOB; 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peakuuu OT Pa3inyHbIX (aKTOpoB (NMpHUpOJa pearupyrolldx BeUIeCTB, KOHIIEHTpAlUs BEUIECTB, JaBJICHUE,

TeMIlepaTypa, KaTajau3aTop, IOBEPXHOCTh COIPUKOCHOBEHUS PEarupyrominux BeIecTB).



MeTanpeaMmeTHblie pe3yJbTAThI 00yYeHUs!

Ydaamuiics 10J15KeH ymemn:

ONpEeNEeNATh 1EIb YYEOHOU AEATENbHOCTA C MOMOIIBIO YUUTENSI M CAMOCTOSATENbHO, UCKATh CPEICTBA €€ OCYLISCTBIICHMUS,
paboTasi 1o IJIaHy, CBEPSATh CBOM JEHUCTBHUS C IENBbIO U IMPU HEOOXOIUMOCTH HCIPABIATH OMIMOKH C MOMOIIBIO YUUTEIS U
CaMOCTOSITEIIbHO;

COCTaBJISITh AHHOTAIIUIO TEKCTA;

co37aBaTh MOJICJIU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M MPEJCTABICHUEM HX B MPOCTPAHCTBEHHO-
rpau4ecKoil WM 3HAKOBO-CUMBOJIMYECKON (hOpME;

ONpPENENATh BUABI KIIACCU(PHUKALNU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIIATH NMPAMOE AEAYKTUBHOE JI0KA3aTEIBCTBO.

Tema 1. Metasuibl (10 4)

[Tonoxxenne wmeramwoB B Ilepuognueckoit cucrteme xumudyeckux osiemMeHToB J[. M. MengeneeBa. Merammueckas
KpUCTaJUIMUECKasl pelieTka W MeTa/Inyeckas XuMuueckas cBsizb. OOmme ¢usznueckue cBoicTBa mMeTayioB. CIiaBbl, WX
CBOWMCTBA M 3HA4Y€HHWE. XHMHUYECKHE CBOMCTBA METAUIOB KaK BOCCTAHOBUTEIICH, a TAaKXKE B CBETE HX IOJOXKECHUS B
IEKTPOXUMHUYECKOM PsiTy HampspKeHH MmetaiyioB. Koppo3us MeTamioB U crnocoObl 00phObI ¢ Heil. MeTayuisl B mpUpoOIe.
OO611ue crnocoObl UX MOJTYYEHUS.

OO0masi xXapaKTepuCTUKA MIEJOYHBIX MeTa/L10B. MeTtamsl B mpupoae. Obmue cmocoos! ux nonydeHus. CTpoeHrue aToMOB.
[Ilenounsie MeTaIBI — MPOCTHIE BEMIECTBA. BakHENIIME COEAMHEHUS IEIOYHBIX METAIIJIOB — OKCUIBL, TUAPOKCHUJIBI U COJIU

(x7opusl, KapOOHATHI, CYJIb(ATHI, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HApOAHOM x03siicTBe. Kanuiinble ynoopeHus.



OO01as xapakTepuCTHKA 3JIEMEHTOB IJIaBHOM noarpynnsl II rpynmnst.

Crpoenne aromoB. IllenoyHo3eMenbHble METaUIBl — MPOCTBIE BEHIECTBA. BaxkHeillne COeAMHEHUS IIETOYHO3EMENIbHBIX
METaJUIOB — OKCHJbI, THAPOKCHUIIBI M COJIM (XJIOPUIBI, KapOOHAThI, HUTpPAThHI, cylbdarsl, docdarbl), UX CBOWCTBA H
IIPUMEHEHUE B HAPOJHOM XO3SIMCTBE.

AJIIOMHUHUIA.

Crpoenue aToma, pu3nueckre 1 XUMUYECKUE CBOICTBA MpocToro BemecTBa. CoeAMHEHNS aIFOMUHUSA — OKCUJ ¥ TUJIPOKCH],
ux ampoTtepHbIi XapakTep. Baxxueitmue conu amtomunus. [[pumMeHeHne antOMUHUS U €70 COSAUHEHUM.
Keaeso.

Crtpoenue aroMa, (pU3MUECKUE U XUMHUYECKHE CBOMCTBA IPOCTOr0 BEUIECTBA. | '€ HeTUYECKHE PSIbI Fe*? uFe™.

Baxnenmmue conu kenes3a. 3HaueHUE KENe3a U €r0 COENMHEHUM 11 TPUPOIBI M HAPOJIHOIO XO3SIMCTBA.

JlemoHcTpanum.

OOpasipl MIETOYHBIX U LIEJIOYHO3EMENbHbIX MeTaioB. OOpasipbl criaBoB. B3auMozeiicTBue HaTpus, JIUTHS U KajdbLUs C
BOJIOM. B3ammopencrBue HaTtpuss M MarHus € KUCIOpOoJIOM. B3aummoperncrBue MetauioB ¢ Hemeraumiamu. [lomyuenue
ruapokcuoB xemnesa (II) u (III).

JlaGopaTopHbIe ONbITHI.

12. B3aumoneiicTBUE pacTBOPOB KUCIOT M cojieid ¢ metamuiamu. 13. O3Hakomiienue ¢ pynamu sxkenesa. 14. OkpammBaHue
MJJAMEHU COJISIMU WIEJIOYHBIX MeTaioB. 15. B3aumoneiictBue kanblus ¢ BOJoH. 16.I1lonydeHue rugpokcuaa KaibLUs U
HCCIIEIOBAHNUE €TO CBONCTB.

17. Tony4yeHnue ruipoKCcHia ATFOMUHUS U UCCIIEJOBAaHUE €ro CBOMCTB. 18. B3aumonelcTBue xees3a ¢ COITHON KUCIOTOM. 19.

[Tonyuenue rugpokcuaos xkenesa (I1) u (I1I) u usyuenue ux cBOMCTB.



IIpeameTHbIe pe3yJIbTATHI 00yUEeHHUSA

VYyamuiicss 10JI2KeH ymems:

WCIOJIb30BaTh MPU XAPAKTEPUCTUKE METAJIOB U HMX COCAVMHEHHN MOHATHUS: «METaUuIbD», «PSAJ AKTHUBHOCTH METAJUIOBY,
«ILIEJIOYHBIE METAJUIbD), «IIEJTOYHO3EMEIbHBIE METAUIbDy, HUCIOJNb30BATH HUX MPU XAPAKTEPHUCTUKE METAIUIOB; J1aBaTh
XapaKTePUCTUKY XUMHUUYECKUX SJIEMEHTOB-META/UIOB (IIEJOYHBIX METAJUIOB, MarHus, Kajbllus, adlOMHHUS, jKejie3a) MO HX
nosokennto B [leproauyeckoii cucteMe Xxumudeckux 3yemMeHToB J[. Y. MenneneeBa (XUMHUYECKUM 3HAK, IMTOPSAIKOBBIM HOMED,
Nepuo, rpymnmna, moArpyImna, OTHOCUTEIbHAs aTOMHAasi Macca, CTpOE€HUE atoMa (3aps]l s/pa, YUCJIO MPOTOHOB U HEUTPOHOB B
sanpe, o0Iee YMCIIo BJIEKTPOHOB, PACHPEACIICHHE SJESKTPOHOB IO AJEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (opMmya,
Ha3BaHME U THUI BBICIIETO OKCHIA U TUJIPOKCUIA);

Ha3bIBaTh COCAUHEHUSI METAJUIOB U COCTABIIAThH UX (DOPMYJIBI IO HA3BAHUIO;

XapaKTepHu30BaTh CTpOEHUE, 00IIHe (PU3NIECKUE U XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB;

OOBSICHSITh 3aBUCUMOCTh CBOMCTB (WJIU MPEJICKa3bIBaTh CBOMCTBA) XUMHUECKUX AJIEMEHTOB-METAIIOB (Paguyc, METaNINUECKUE
CBOMCTBA 3JIEMECHTOB, OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX HMH COCIMHEHUH (KHUCIOTHO-
OCHOBHBIC CBOMCTBA BBICIIMX OKCHIOB M THAPOKCHIOB, OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIC CBONCTBA) OT IIOJIOKEHUS B
[lepnognueckoi cucreme xumuyeckux 3neMeHToB J[. 1. Menneneesa;

OMMKCHIBATH OOIHME XUMUYECKHE CBOMCTBA METAJUIOB C MOMOINBID €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3BbIKA U S3BIKA
XHMHU,

COCTaBIISAITh MOJIEKYJISIPHBIE YPAaBHEHUSI PEAKIUM, XapaKTEPU3YIOIIUX XUMHUUYECKHUE CBOMCTBA METAJLUIOB U MX COCAWMHEHUM, a

TAKIKC JJICKTPOHHBIC YPABHCHHSA ITPOICCCOB OKHUCJICHUA-BOCCTAHOBJICHU A,



YPABHEHUS JEKTPOJUTHUYECKOW THCCOLMALIMU; MOJICKYJISIPHBIC, TOJHBIE W COKPAlICHHbIE HMOHHBIE YPaBHEHUS PEAKIUU C
YYaCTHEM 3JIEKTPOJIUTOB;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXKAY CTPOCHHUEM aToMa, XMMHUYECKOW CBS3bIO, THUIIOM KPUCTALIAYECKON
pPELIETKN METAJNIOB M UX COSMHEHUM, NX OOIMMU (PU3NUYECKUMU U XUMUUYECKUMH CBOMCTBAMU;

OINUCHIBAaTh XUMHUYECKHE CBOMCTBA INEJIOYHBIX M IICIOYHO3EMENIbHBIX METAJUIOB, a TaKXe aJIlOMUHHUS U JKejle3a U HuX
COCIMHEHUH ¢ TMTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U S3bIKa XUMUH;

BBITIOJIHATh, HAOJIIOAaTh U ONKMCHIBATh XMMHYECKHM HSKCHEPUMEHT IO PACIO3HABAHUIO BAXKHEUIIHUX KAaTHOHOB METAJIOB,
TUJIPOKCUI-UOHOB;

AKCIIEPUMEHTAIIBHO HCCJIEA0BATh CBOMCTBA METAUIOB M HUX COEAWHEHUH, pelIaTh 3KCIEPUMEHTAJbHBIC 3aJa4d MO0 TEME
«MeTab»;

ONHUCHIBATh XUMUYECKUI IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;
MPOBOAUTL pacueThl MO XUMHUYECKUM (GopMyJiaM W YpPaBHEHHUSIM PEaKIUi, MPOTEKAIIMNX C Y4aCTHUEM METAUIOB U HX

COEeIMHEHUMH.

MertanpeameTHbie pe3yjbTaThl 00y4eHuUs!

Yuammics 10JKeH yymems:

paboTarh MO COCTABJICHHOMY IUIAHY, HCIOJIb3Ysl Hapsily C OCHOBHBIMH U JOTOJHHUTEIbHBIE CPEACTBA (CHPAaBOYHYIO
JauTepaTypy, cioxuble npubopsl, cpeacrBa MKT); ¢ nomompio yuutens oTOuparh s pelieHds Y4eOHbIX 3aday

HGO6XOI{I/IMBIC CJIOBApH, SOHOUKIIOIICANH, CIIPABOYHUKH, SJICKTPOHHBIC JUCKH,



COTIOCTABJIATh U OTOMPaTh WHGOPMAIUIO, TTOTYUYEHHYIO U3 PA3TUYHBIX UCTOYHUKOB (CIOBApHU, SHIMKIONEANN, CIIPABOYHHKH,
AIIEKTPOHHBIE TUCKH, CeTh MIHTEpHET);

MPEACTABIATh UHPOPMALIUIO B BUE TaOIUI, CXEM, OIOPHOTO KOHCIIEKTAa, B TOM 4Kclie ¢ mpuMeHeHueM cpencts UKT;
o(pOopMIIATH CBOM MBICIIM B YCTHOM M MHCbMEHHOM PEYH C Y4€TOM CBOUX YUYEOHBIX U KM3HEHHBIX PEUEBBIX CUTYAIlHid, B TOM
yucie ¢ npumenenueM cpeacts MKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYUIECTBJISTH 10Ka3aTEIBCTBO OT IPOTUBHOIO.

Tema 2. [IpakTuxym 1. CBoiicTBa MeTa/L10B  uX coeaunennii (1 1)’

1. OcymecTBineHue HENOYKH XUMHUYECKUX IpeBpamieHuii. 2. [lomyyeHne u CBOMCTBA COCIMHEHUN MeTauioB. 3. Pemenue
HKCIIEPUMEHTAJIBHBIX 33/1a4 Ha PACIIO3HABAHUE U MOJYyYEHUE COETMHEHUI METAILIOB.

IIpeamMeTHBbIe pe3yabTaThl 00y4eHHs

VYyamuiics 10JI2KeH ymems:

oOpamiarbcsi ¢ JabOpaTOpHBIM OOOPYJAOBAHHEM M HArpeBaTEIbHBIMU MPUOOpPAMU B COOTBETCTBHM C TPaBUJIAMHU TEXHUKH
0e30I1aCHOCTH;

HaO0JII0AaTh 33 CBOMCTBAMU METAJUIOB U UX COCUHEHUHN U SIBICHUSIMU, TPOUCXOSIINMHU C HUMU;

ONKCHIBATh XUMUYECKHUI SKCIIEPUMEHT C ITOMOILBIO ECTECTBEHHOTO (PYCCKOIO WM POAHOTO) A3BIKA U SI3bIKA XUMUU;

JieaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAECHHOTO 3KCIIEPUMEHTA.

MeranpeameTHble pe3yJbTaTbl 00y4eHUs

Yuammics 10JKeH ymems:

OTIPENIEIIATh, UCXO/IS U3 YUeOHOH 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BaHUS HAOIIOICHUSI WJIK SKCIIEPUMEHTA.



Tema 3. Hemeranabl (16 4)

OO6mras XxapakTepucTUKa HEMETAUIOB: nojoxxkeHue B Ilepuonnueckoil cucteme xummudeckux snemeHToB J[. Y. Menpaeneena,
OCOOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTpoOTpUlaTeabHOCTh (D0) KakMepa «HeMeTauIMYHOCTHY, psia J0. Kpucrammmdeckoe
CTPOCHHE HEMETAJUIOB — IMPOCTHIX BEMIECTB. AJioTpornus. Ouznueckrue cBONCTBa HEMETAIOB. OTHOCUTENIBHOCTh MOHSATUN
«METAID U «HEMETAILID).

Boaopoa. ITonoxenue Bonopoaa B Ilepuoanueckoii cucreMe xumuueckux snemeHToB Jl. . MenaeneeBa. CTpoeHue atoma u

MOJICKYJIBL. du3nUecKue 1 XMMHUUECKHE CBOMCTBA BOAOpO/Ja, €T0 IMOJYYCHHUC U IIPUMCHCHHUC.

1 HpI/I ABYXYAaCOBOM IJIAHUPOBAHUU ITPOBOAUTCS TOJIBKO ITPAKTUYCCKAA pa60Ta 3

Bonaa.

Ctpoenue MoJiekynbl. BomopomHas xumudeckass CBsi3b. (DU3MYECKHE CBOMCTBA BOJIbl. AHOMAaJIMW CBOMCTB BOJBI.
['uapodripabie M TUAPOPOOHBIC BelIecTBA. XHMMHYECKHE CBOMCTBAa BOJBI. KpyroBopoT Bojabl B mpupojae. Bomooductka.
Abspanus Bojbl. beiToBbie PriibTpbl. MuHepanbHbIe BOJbI. JucTHiIMpoBaHHAs BOA, €€ MOJyYeHUE U TPUMEHECHUE.

OO0mas xapakTepuCTHKA raJioreHoB.

Crpoenue atoMoB. [IpocTeie BelllecTBa 1 OCHOBHBIE COCIMHEHUS TaJIOT€HOB, UX CBOWCTBA.

Kpatkue cBeaenus o xyope, opome, prope u roze. [I[puMeHeHne rajioreHoB 1 X COeIMHEHU B HAPOJAHOM XO351CTBE.

Cepa.



Crtpoenue atoma, ajuIOTPONMs, CBOMCTBAa M mpuMeHeHne pomoOuueckoi cepbl. Okcuanl cepsl (IV) u (VI), ux nomydenwue,
cBOMcTBa M mpumeHeHue. CepHas KHUCJIOTa M €€ COJM, UX MNPUMEHEHHE B HApOJHOM Xo3sicTBe. [Ipon3BoacTBO cepHOM
KHUCJIOTBI.

A3or.

CrtpoeHune aToMa 1 MOJIEKYJIbI, CBOMCTBA IPOCTOTO BelIEeCTBa. AMMHUAK, CTPOCHUE, CBOMCTBA, MOJMy4eHUE U mpuMenenue. Conu
aMMOHUSI, MX cBoMcTBa U npuMeHeHue. Okcuanl azora (1I) u (IV).

A3OTHasl KHCIIOTa, €€ CBOMCTBA M NMpUMeHeHHue. HUTpaTbl 1 HUTPUTHI, IpoOJIeMa UX COAEPKAHUS B CEIbCKOXO3SHCTBEHHON
OPOAYKIMH. A30THBIE YTOOPEHHUS.

dDochop.

Crtpoenue aTtoma, aJloTpomnus, cBoMcTBa Oenoro u KpacHoro ¢docdopa, nx npumeHeHue. OCHOBHBIE COCTUHEHUS: OKCHU]L
docdopa (V) u oprodhochopHnas kuciota, pocharel. DochopHbIC YI0OpCHHS.

Yraepoa.

Crpoenne aroma, auioTpornus, cBoiicTBa monudukanuii, npumenenne. Oxcunbl yraepona (II) u (IV), ux cpoiicTBa u
npumeHeHue. KapOboHaThl: KaabIUT, COJIa, MOTAIll, X 3HAYEHUE B MIPUPO/IE U )KU3HU YEIIOBEKA.

Kpemuuii.

CrpoeHue aToma, KPHUCTALUIMYECKUN KpPEeMHHUU, ero cBoiicTBa W mnpuMmeHeHue. Oxcun kpemuus (IV), ero mpupogHbie
pasHoBuAHOCTU. CHiIMKaThl. 3HAYEHHE COCIWHEHUN KPEMHHS B >KMBOM M HEXUBOW mpupone. IloHATne O cunmkaTHOM
MPOMBIILICHHOCTH.

JlemoHcTpanum.



OO6pa3upl rajJoreHoB — MPOCTHIX BENIECTB. B3anmojaeiicTBHe rajloreHoB ¢ HATpUEM, C aJllOMUHUEM. BhITeCHEHUE XJI0poM
OpoMa WM Mojia U3 pacTBOPOB UX cosieil. B3anmoeiicTBre cephl ¢ MeTaJllaMH, BOJOPOJOM U KUCIOpoaoM. B3anumopelicTeue
KOHILIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ MeJbto. [lornomnienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue
Menu u3 ee okcuma yriieM. OOpasmpl MPUPOIHBIX COCIWHEHWU XJjopa, cephl, ¢ocdopa, yriaepona, kpemuus. OOpasifsl
BOKHEUIIUX JIJIS1 HAPOJHOTO XO3MCTBa CyIb()AaTOB, HUTPATOB, KapOoHATOB, PocdaToB. OOpaslbl CTeKIa, KEPAMUKH, IEMEHTA.
JlaGopaTopHblie ONbITHI.

20. Tlomyuenme u pacno3HaBanue Boaopona. 21. MccinenoBanume NOBEPXHOCTHOTO HATSLKEHUS BOAbL. 22.PacTBOpeHue
NepMaHTaHaTa Kajaus Wik MEIHOro Kyrnopoca B Boje. 23. 'maparanus o0e3BoxkeHHoro cynbdara meau (I1). 24. Usrorosnenue
TUTICOBOTO OTII€YAaTKa.

25. O3HakoMJICHHE C KOJUICKIHEH OBITOBBIX GUIbTpoB. 26. (O3HAKOMJIIEHHE C COCTaBOM MMHEPAIbHOM BOJBI. 27.
KauecTBeHHas peakiiys Ha rajoreHua-uoHbl. 28. [TonydyeHnue u pacrno3HaBaHue Kuciaopoja. 29. 'opeHue cepbl Ha BO3AYyXE U B
kuciopozae. 30.CpoiictBa pazOaBieHHON cepHOM KuciaoThl. 31. M3ydyenue cmoiictB ammwuaka. 32. Pacno3HaBanue coJiei
amMmoHus. 33. CpoiicTBa pa30aBiIeHHON a30THON KHCIOTHL. 34. B3aumonelcTBHe KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C
Mmenwto. 35. T'openne gocdopa Ha Bozmyxe u B kuciopose. 36. PacnosznaBanue gocdaton. 37. 'openue yrist B kuciopose. 38.
[TonyueHue yroJibHOM KUCIOTHI U U3ydeHHUe ee cBOMCTB. 39. Ilepexo kapOOHATOB B rUIPOKAPOOHATHI.

40. Paznoxxenue ruapokapbonata Hatpus. 41. [lomyuenne KpeMHEBON KHUCIIOTHI M U3yUYEHHUE €€ CBOUCTB.

IIpeameTHbIE pe3yJbTATHI 00yUEeHHUS

Yuammics 10JKeH ymems:



WCIOJIb30BaTh IPU XAPAKTEPUCTHKE METAUIOB M UX COCAMHCHUN MOHATHUS: «HEMETAIUIbD», «TaJOT€HBI», «aJJIOTPOIHBIE
BUJION3MCHECHHUSI», KECTKOCTh BOJBD», «BPEMEHHAS KECTKOCTh BOJBDY, «IIOCTOSHHAS JKECTKOCTHh BOJBD», «0OOIIas )KECTKOCTh
BOJIBI»;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-HEMETAUIOB (BOJOPOJA, TajJOreHOB, KUCIOPOHa, Cepbl, a3ora, docdopa,
yriepoja, KpeMHHs) 10 uX noJjioxkeHuto B [lepronnueckoit cucteMe xumuieckux aeMeHToB /. M. MenneneeBa (XuMHUIeCKUN
3HaK, MOPSJIKOBBIN HOMEp, IEPUO/I, TPYIINa, MOATPYIIa, OTHOCUTENIbHAS aTOMHAs Macca, CTpOeHHEe aToMa (3aps sapa, YUCIIOo
MPOTOHOB U HEUTPOHOB B sijpe, 00Illee YHUCIIO JIEKTPOHOB, PaCHpeACICHUE AJIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), MPOCTOE
BEIIIECTBO, (popMyra, Ha3BaHWE M THI BBICIIETO OKCHIA M THUIApPOKCcHIa, GopMylia U XapaKTep JIETY4ero BOJIOPOJHOIO
COCIMHEHU);

Ha3bIBaTh COCUHEHUSI HEMETAJIJIOB U COCTAaBJISATh UX (DOPMYIIBI 110 HA3BAHHUIO;

XapaKTepu30BaTh CTpOeHUE, 00IIHe (PU3NIECKUE U XUMHYECKHUE CBOMCTBA MPOCTHIX BEIICCTB-HEMETAJIIOB,

OOBSICHSIT 3aBUCHUMOCTh CBOMCTB (WJIM TpEJCKa3blBaTh CBOWCTBA) XUMHUYECKUX DJIEMEHTOB-HEMETAIOB (paauyc,
HEMETANINYECKHUE CBOMCTBA 3JIEMEHTOB, OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA D3JIEMEHTOB) M 00pa3yeMbIX HMHU
COeIMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB M THIPOKCHIOB, JIETYYMX BOJOPOIHBIX COCIMHEHMUIA,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MojokeHUs:i B Ilepuoamdeckoit cucreme XuMuueckux syemeHToB J[. U.
Menneneena;

OMUCHIBATH OOIIME XMMUYECKHE CBOMCTBA HEMETAIJIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKA
XUMUH;

COCTaBJISITh MOJICKYJISIDHBIE YPABHECHUS PEAKIUN, XapaKTEPUZYIOIINX XUMAYECKUE CBOMCTBA HEMETANIOB U UX COCAUHECHUH, a

TAKIKC JJICKTPOHHLIC YPABHCHHSA IMTPOLECCCOB OKHUCICHUA-BOCCTAHOBJIICHU A,



YPaBHEHUS JJIEKTPOIUTHUYECKON IUCCOLMAIIMHN; MOJIEKYJISIpPHbIC, TOJIHBIE M COKPAICHHbIE MOHHBIE YPABHEHUS PEAKUUN C
Y4aCTHEM 3JIEKTPOJIUTOB;

YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKAY CTPOECHHEM aTOMa, XUMMUYECKOW CBSA3BI0, TUIIOM KPHUCTAJLUINYECKOU
PEIIETKH HEMETAJUIOB ¥ MX COSAMHEHUN, NX 00MUMU (PU3NICCKUMU U XUMUYECKUMHU CBOHCTBAMH,

ONMKCHIBATh XMMHUYECKHE CBOMCTBA BOJIOPOJIa, TAJIOTEHOB, KUCIOpOAa, CEpPhl, a30Ta, pochopa, rpadura, anmasa, KpeMHUSI U UX
COEIMHEHHH C TOMOIIIbIO €CTECTBEHHOT'O (PYCCKOIO MIIM POJIHOTO) SA3bIKA U SI3bIKA XUMUU;

OIMKCHIBATH CIIOCOOBI YCTPAHEHUS dKECTKOCTH BOJBI U BBINOJIHATH COOTBETCTBYIOIIMI UM XUMUYECKHUI 3KCIIEPUMEHT;
BBITIOJIHATH, HAOJIO/IaTh U OMKUCHIBATH XMMHUUECKUHN SKCIIEPUMEHT MO PACllO3HaBaHUIO MOHOB BOJOPOJa U aMMOHUSA, CyIbdart-,
KapOoHaT-, cuiaukar-, pocdar-, xjaopua-, OpoMua-, UOIUI-UOHOB,;

HKCIIEPUMEHTAJILHO HUCCJENOBATh CBOMCTBA METAJUIOB M WX COEIMHEHMM, pEllaTh SKCIEPHUMEHTAIBHBIE 3a/1auyd 10 TEMe
«Hemertamnbiy;

OMKCHIBATh XUMUYECKHUM SKCIIEPUMEHT C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POAHOTO) A3bIKA U SI3bIKA XUMUU;
MPOBOJIUTH PACUETHl MO XUMUYECKUM (OpMyJiaM M YpaBHEHHUSAM pEaKIUi, MPOTEKAIOIIMX C YYaCTHEM HEMETAJJIOB U UX
COCIMHEHUM.

MertanpeameTHblie pe3yjbTaThl 00y4eHUs!

Yuammics 10JKeH yymems:

OpraHU30BbIBaTh yueOHOE B3aUMOJEHCTBUE B IpyIIIie (pacnpeaensiTh poiau, JOrOBapUBATLCA IPYT C IPYTOM U T. 11.);
NpEABUJIETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUM;

IMOHHUMATh IMMPHUYINHBI CBOCTO HCYCIICXAa U HAXOAUTh CITOCOOBI BbIXOJa U3 TOH CUTyaluu,



B IMAQJIOTE C YYUTEJIEM YUYUTHCSI BhIpAaOAThIBATh KPUTEPUU OLECHKU U ONPEIECSATh CTENEHb YCIEIIHOCTH BBIIIOJIHEHUS CBOEH
paboThl U pabOTHI BCEX, UCXOJ U3 UMEIOIINUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTECPUHU OIEHKH WU TIOJI30BATHCS MU B
X0JI€ OLIEHKU U CAMOOLICHKHU;

OTCTauBaTh CBOIO TOUKY 3PEHUSI, APTYMEHTUPYS €€;

MOATBEPKIATh apTyMEHTHI (paKkTaMu;

KPUTHYHO OTHOCUTBHCA K CBOEMY MHEHMUIO;

CIIYIIATh JPYTUX, MBITATHCA MPUHUMATh JPYTYIO0 TOUKY 3pEHHUS], ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBJISITH pedepar mo omnpeaesneHHon popme;

OCYUIIECTBJISITh KOCBEHHOE PA3AECIUTEIBLHOE 10KA3aTEIBCTBO.

Tema 4. [Ipaktuxkym 2. CBoiicTBa coequHeHHH HeMeTaJLI0B (1 q)l

1. Pemenue skcnepuMeHTaNbHBIX 3adad 1no teme «lloarpynmna ramoreHoB». 2. PemieHue SKCIEPUMEHTANBHBIX 3a/1ad IO
teme«lloarpynna kucinopoma». 3. Pemenune skcnepumeHTalbHBIX 3amad mo Tteme «lloarpymma aszora». 4. Pemienue
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «lloarpymma yraepoaay. 5. [lonyueHnue, coOupanue u pacrio3HaBaHHUE ra3oB.
IIpeameTHbIe pe3yJbTATHI 00yUEeHUSA

Yyamumiics 10J/IKeH ymems.

oOpamiarbcsi ¢ JabOpaTOpHBIM OOOPYJAOBAHMEM W HarpeBaTEIbHBIMU MPUOOpPaAMU B COOTBETCTBUM C TIPABUJIAMH TEXHUKH
0e301acHOCTH;

HaO0JIIOIaTh 3a CBOMCTBAMU HEMETAJUIOB U UX COCIMHEHUN U SBICHUSMH, TPOUCXOISIINMH C HUMH,

OMUCHIBATh XUMHUYECKUN SKCIIEPUMEHT C MMOMOUIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U A3bIKA XUMUHU;

ACJIaTh BbBIBOJLI ITO PpE3YJIbTaTaM HIPOBCACHHOI'O SKCIICPUMCHTA.



MeranpeaMeTHble pe3yJbTaThl 00y4eHUs
Yyanmics 1015KeH ymens:

OIIpCACIIATh, UCXOOA U3 y‘I€6HOﬁ 3aJa4du, HGO6XO,ZII/IMOCTB HCIIOJIb30BaHUA H&6J’IIOI[CHI/I}I HJIN SKCIICPUMCHTA.

1 ITpu AByX4acOBOM IUIAHUPOBAHUH MTPOBOJASATCS TOJIBKO MPaKTHUECKue paboTsl 1, 2 u 5.

Tema 5. O0001IeHUe 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IIKOJbI (4 4).

[Tepuomnueckuii 3akoH u llepuomuueckas cucrema xumuueckux diiemeHTOB . M. MenneneeBa. DOU3NYECKAN CMBICTT
MOPSAJIKOBOIO HOMEpPA 3JIEMEHTA, HOMEPOB IMEPHOAA WU TPYINNbl. 3AKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB BJIEMEHTOB U MX
COCMHEHUN B IEPUOAAX U TPYINAX B CBETE MPEACTABICHUN O CTPOEHUH AaTOMOB 3JIEMEHTOB.

3HaYeHME MEPUOIMYECKOT0 3aKOHA. BUbI XUMHYECKUX CBS3€H M TUIIBI KPUCTAIIMUECKUX pelIeTOoK. B3auMOCBsI3b CTpOEHUS U
cBOMCTB BenlecTB. Kiaccudukanys XUMHUUECKUX PEAKIUNA MO Pa3IuYHBIM MPU3HAKAM (YHUCJIO M COCTAaB PEArupyIOIIUX U
00pa3yroIIUXCs BEIICCTB; HATUINE

rpaHuIbl pazgena ¢as; TemioBod 3¢ EKT; M3MEHEHHE CTEIEeHEW OKHCISHHS aTOMOB; HCIIOJIb30BaHUE KaTalu3aTopa;
HarnpaBjieHUe npoTekaHusi). CKOpOCTh XMMHUYECKUX peakiuil U (akTopsl, Biustomue Ha Hee. OOpaTUMOCTh XUMHYECKUX
peaKIuii ¥ CIocoObl CMEIICHUST XUMUYECKOTO PAaBHOBECHS.

[IpocThie U ClOXHBIE BElIeCTBA. MeTallibl 1 HEMETAIUIBL. ['eHeTHuUeCKre psAibl METallJIa, HEMETala U MePEX0IHOr0 MeTala.
Okcuapi THAPOKCUABI (OCHOBAHUS, KUCIOTBI, aM(OTEpHBbIC THAPOKCHIBI), coiu. MX cocraB, kimaccupukanus U 0OIIue

XMMHUYECKHUE CBONCTBA B CBETE TCOPHUH BHCKTpOHHTquCKOfI AUCCoONUanm.

JInuHOCTHBIE pe3yIbTaThbl 00y4eHusl



Vyammiics 10JIKeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XUMHUU U OOIIECTBA; JOCTHXKCHUS B
00JIacTU XUMHUHU U KYJIbTYpHBIC TPAIULNK (B YaCTHOCTU, HAYYHBIC TPAJTUIIUHA) CBOCH CTpaHbI; OOIIEMHUPOBBIEC JTOCTHKEHHUS B
0o0JaCTH XWUMHUHW; OCHOBHBIE TPUHIWIBI W TIpaBWIa OTHOIICHUS K TPUPONEC; OCHOBBI 3J0pPOBOTO o0Opasza KH3HU W
3JI0pOBbecOEperaromux TeXHOJIOTHI;

MpaBuja TMOBEJICHUS B YPE3BbIYAWHBIX CUTYalMSX, CBA3AHHBIX C BO3JICHCTBHEM pPa3JIMYHBIX BEIIECTB; OCHOBHBIC IpaBa M
00SI3aHHOCTH TpaxAaHWHA (B TOM 4YHUCJIE YYalllerocs), CBSI3aHHbIC C JIMYHOCTHBIM, MPO(PECCHOHATBHBIM U KU3HEHHBIM
CaMOOIIPE/ICIICHUEM;

COIMAILHYIO 3HAYMMOCTD U COJIEp KaHue Mpoeccuil, CBI3aHHBIX C XUMHUEH;

UCNBIMbBIEAMb. TYBCTBO TOPJIOCTU 32 POCCUMCKYI0O XMMHUYECKYI0 HayKy U YBa)KEHUE K UCTOPUM €€ Pa3BUTHUS;, YBAXKEHUE U
MPUHATHE JOCTHKEHUNU XUMUU B MUPE; JIFOOOBB K MPHUPOJIE; YBAXKEHHE K OKPYKAIOIMKUM (yJaIIUMCs, YUYUTEIIIM, POJIUTEIISIM U
JIp.) — YMETh CJIyLIaTh W CIBIIIATh HapTHEPA, MPU3HABATH MPABO KAXKJOTO HA COOCTBEHHOE€ MHEHHE, MPUHUMATh PELICHUS C
Y4ETOM MO3UIMH BCEX YUAaCTHUKOB; YYBCTBO MPEKPACHOTO U ACTETUUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIIECTB U
WX TIPEBpaICHUI; CaMOYBOXKCHUE U YMOITMOHAIBLHO-TIOJI0KUTEIILHOE OTHOIIICHUE K cebe;

npu3Haeams: 1ECHHOCTH 3JI0POBbA (CBOETO U JPYyTHX JIIOJCH); HEOOXOJMMOCTh CaMOBBIPAXEHUS, CaMoOpeau3alluu,
COIMAJILHOTO MPU3HAHUS,

0CO3Haeéamp: TOTOBHOCTHh (MM HETOTOBHOCTH) K CAMOCTOSITEIBHBIM TOCTYIKaM U JICMCTBUSIM, OTBETCTBEHHOCTh 3a HX
pE3yAbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIPAKATH U OTCTAUBATH CBOIO MO3ULIMIO0 U KPUTUYHO OTHOCUTHCA K

CBOUM IIOCTYIIKaM,



npoAeIAmsy: HKOJIOTHYECKOE CO3HAHHUE; JO0O0POKENATeNbHOCTh, JOBEPHUE W BHUMATEIBHOCTh K JIOASM, TOTOBHOCTH K
COTPYIHHYECTBY U JIPYyk0€, OKa3aHUIO TIOMOIIM Te€M, KTO B HEH HYXIAeTCs; 0OOOICHHBIN, YCTOMYUBBIA M W30UpATEIHHBIN
MO03HABATENIbHBIN UHTEPEC, MHUIIMATUBRY U JIFOOO3HATEILHOCTh B U3YYEHUU MUpPA BEIIECTB U PEAKIINIA; 1IEIeyCTPEMICHHOCTD U
HAaCTOWYMBOCTh B JOCTHIKEHHUH II€JI€H, TOTOBHOCTh K MPEOJOJICHUIO TPYAHOCTEH; yOKACHHOCTh B BO3MOKHOCTH TO3HAHUS
IPUPObI, HEOOXOAUMOCTH Pa3yMHOTO UCTIOIB30BAHMS TOCTUKEHUN HAYKU U TEXHOJIOTUH JJIsi pa3BUTHs OOIIECTBA;

yMemp: YCTAHABIIMBATH CBSI3b MEXKY IEIbI0 U3YUCHUSI XUMUU U TEM, JUISl UEr0 OHA OCYIIECTBISETCS (MOTUBAMU); BHITIOJHSTh
KOPPUTHPYIOIIYI0 CaMOOIIEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 3a MPOIECCOM HM3YyYEHUS XMMUU M BHECEHUU HEOOXOJMMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TalaM M CIoco0aM HU3y4YeHHUs Kypca XMMUU; BBIMOJIHATH PETPOCIEKTUBHYIO CaMOOIICHKY,
3aKJIIOYAIONIYIOCS B OLIEHKE MPOLECCA U PE3yJIbTaTa N3y4eHUsI Kypca XUMUU OCHOBHOM IIKOJIBI, ITOABEICHUHA UTOTOB Ha OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIbTATOB;

CTPOUTH >KU3HEHHBIE M MPOQPECCHOHAIBbHBIE IJIAHBI C YYETOM KOHKPETHBIX COLHUATbHO-UCTOPUUYECKHUX, MOTUTHUYECKUX U
HKOHOMHUYECKHUX YCIOBHI; 0CO3HaBaTh COOCTBEHHbIE IEHHOCTH U COOTBETCTBUE UX

IIPUHUMAEMBIM B )KU3HU PELICHUSAM; BECTH IUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOLICHUH U B3AUMHOT'O YBAXKEHUS; BBIIACIATH
HPaABCTBEHHBIN aCIEKT MOBEACHUS U COOTHOCUTH MOCTYNKH (CBOM M JPYTHX JIIOJICH) U COOBITUSA C MPUHATHIMH ITHUYECKUMHU
HOpPMaMU; B IIpEAENax CBOMX BO3MOKHOCTEN MPOTUBOAECUCTBOBATD IEUCTBUSAM U BIVSHUAM, ITPEACTABIIOIINUM YIPO3y )KU3HH,
3JI0POBBIO U OE€30MACHOCTH JIMYHOCTH U OOIIECTBA.

Ilinanupyempblie pe3yabTaThl 00y4YeHUS:
BbInyCKHUK HAYYHTCH:

* OIMCHIBATh CBOMCTBA TBép)IBIX, KUAKHUX, F8,3006p213HBIX BCIICCTB, BBIACIIAA UX CYILICCTBCHHBIC ITPHU3HAKH,



* XapaKTEepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO M CBOMCTBAM, YCTaHABJIMBATh MPUYMHHO-CIEIACTBEHHBIC CBS3U
MEK]ly JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHITHH «aTOM», «MOJIEKYJa», «XUMHYECKHU DIIEMEHT», «IIPOCTOE
BEILIECTBOY, «CJI0KHOE BEIIECTBO», KBAJICHTHOCTHY, UCHOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUHU;

* n300paxkaTh COCTaB MPOCTEHIIMX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX (POPMYN U CYIIHOCTh XMMHUYECKUX PEAKIMA C
MOMOIIBI0 XUMHYECKUX YPABHEHHI;

* BEIYHUCIISITh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a TaKXKE€ MAacCOBYIO JOJII0 XHMHYECKOIO
AJIEMEHTA B COCIMHEHUSX I OLIEHKU UX IPAKTUYECKON 3HAYNMOCTH;

* CpaBHUBATh MO0 COCTABY OKCHUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJacCU(PUIIMPOBATH OKCUABI U OCHOBAHUS IO CBOMCTBAaM, KUCIIOTHI M COJIU 110 COCTaBY;

* IOJIb30BATHCS TAOOPATOPHBIM 000PYTIOBAHUEM U XMMHYECKOU MOCYI0M;

* IPOBOJIUTh HECJIOKHBIE XUMHUUYECKUE ONBITHI M HAOJMIOACHUS 3a W3MEHEHUSIMU CBOWCTB BEILECTB B TMPOIECCE HUX
MPEBpAICHUI; COOIOAATh MPaBUIIa TEXHUKUA 0€30MIaCHOCTH MPHU MPOBEACHUH HAOIIOIEHUN U OTIBITOB;

* pa3uyaTh OKCIEPUMEHTAIBHO KHUCJIOTHI W IIENO0YM, TOJB3YSACh WHIMKATOpPaMH; OCO3HAaBaTh HEOOXOJUMOCTh
coOJIr0IcHUsI Mep OE30MaCHOCTH MPU OOpaIICHUH C KUCJIOTaMH U IIeJI0YaMHU.

* pacKpbIBaTh CMBICH nepuoauuyeckoro 3akona 1. 1. Menneneena;

* OMKCHIBATh U XapaKTePHU30BaTh TAOIUYHYIO (HOPMY MEPUOIUUECKON CUCTEMbl XUMUYECKUX DJIEMEHTOB,;

* XapaKTEepU30BaTh COCTAB ATOMHBIX SJIEp M PACHpPEICICHUE YHCIA AJIEKTPOHOB IO JJIEKTPOHHBIM CIOSIM aTOMOB
XUMHUUYECKUX IJIEMEHTOB MaJIbIX MEPUOJIOB MEPUOANUECKON CUCTEMBI, a TAKKE KAJIHS U KaJIbLIHS;

* pa3aM4aTh BUJIbI XUMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAIIEHTHYIO HEMOJSPHYIO U METAILINYECKYIO;



* U300paXkaTh SJMEKTPOHHO-UOHHBIE (HOPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUUYECKIUMHU CBSI3IMHU Pa3HOTO BU/A;

* BBISIBIISITh  3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHHMS HMX KPHUCTAUIMYECKUX PEHIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX, METAJUIMUECKHUX;

* XapaKTepU30BaTh XUMHUYECKHE JJIEMEHThl M MX COCAMHECHHUS Ha OCHOBE IOJIOKEHHS JJIEMEHTOB B IEPUOIUYECKON
CUCTEME U OCOOEHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE MEPHUOJUYECKOr0 3aKOHAa U MEPUOJUYECKON CHCTEMBI
xumudeckux siemMeHToB [[. 1. Menzeneesa; * 0OOBSICHATh CyTh XUMUYECKUX MPOIECCOB M WX MPHUHIUINUAIBHOE OTIHYUE OT
bu3nUecKux;

* Ha3bIBAaTh IPU3HAKHU U YCIOBUSA MMPOTEKAHUS XUMHUYECKIX PEAKIIHIA;

* YCTaHABIIMBATH MPUHAJICKHOCTh XUMUYECKON PEAKIIMH K OMpEeACIEHHOMY THUITY MO OJHOMY M3 KJIacCH(PHUKAITMOHHBIX
OPU3HAKOB: 1) MO YMCIy M COCTaBy HUCXOIHBIX BEIIECTB U MPOAYKTOB peaKkUUU (PEaKIUH COEAUHEHMS, pa3IoKEeHUs,
3aMelleHus 1 0OMeHa); 2) MO BbIJACJIICHUIO WM TOTJIOLIEHUIO TEIUIOTHI (peaKiuu SK30TEPMUYECKHE U IHAOTEPMUUYECKHUE);
3) M0 W3MCHEHHIO CTEIICHEH OKHCJICHUS XUMHUYECKHX OJIIEMEHTOB (PEaKIUM OKUCIUTEIHLHO-BOCCTAHOBHUTENBHBIC); 4) IO
oOpaTUMOCTH Tporiecca (peakiuu 00paTuMbie U HEOOpaTUMBIE);

* COCTABJIATh YPABHEHUS DJICKTPOIUTUYECKON NHUCCOIMALMN KUCTIOT, MIENOUeH, COJIei; MOHbIE U COKPAIIEHHbIE HOHHBIC
yYpaBHEHHUS peakuii 0OMeHa; ypaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

* POTHO3UPOBATH MPOAYKTHI XUMHUYECKUX PEaKIuii o (hopMynam/Ha3BaHUSM UCXOIHBIX BEIIECTB; OMPEICIATh UCXOTHBIC
BellecTBa 1o ¢popMysiaM/Ha3BaHHUIM MPOTYKTOB PEAKIINU;

* COCTaBJIATh YPaBHEHUS PEaKiuii, COOTBETCTBYIOIIUX MMOCIEI0BATEILHOCTHU («IEMOYKE») MPEBPAIICHUN HEOPTaHUIECKIX

BCUICCTB PA3JIMYHBIX KJIIACCOB,



* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA IPU3HAKH, CBUAETENIbCTBYIOIIHNE O TPOTEKAaHUU XUMHYECKOW PEaKIINH;

* IPUTOTOBJIIATH PACTBOPHI C ONPENEIEHHON MACCOBOU 10JIEN PACTBOPEHHOIO BEIIECTBA;

* OIIPEACIIATH XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 110 U3MEHEHHIO OKPACKU UHAUKATOPOB;

* IPOBOJIMTH KAYECTBEHHBIE PEAKIINH, TIOATBEPKIAIOIINE HATMYUE B BOJAHBIX PACTBOPAaX BEIIECTB OTAECIbHBIX HOHOB

* OIPENENSATh MPUHAIE)KHOCTh HEOPraHMYECKHX BEIIECTB K OJAHOMY W3 H3YYEHHBIX KJIACCOB/TPYMIL: METaUIbl U
HEMETaJUIbl, OKCU/IbI, OCHOBAHMSI, KUCJIOTBI, COJIH;

* COCTaBJIATh (DOPMYJIBI BEMIECTB MO UX HA3BAHUSIM;

* OIIPEACIIATH BAJICHTHOCTD U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJSATb (POPMYJIbI HEOPTaHUYECKHX COCAUHEHUH IO BAJEHTHOCTSM W CTEMEHSM OKHCJIEHHUS 3JIEMEHTOB, a TaKkKe
3apsaM MOHOB, YKa3aHHBIM B TaOJUIIE PACTBOPUMOCTH KHUCIOT, OCHOBAaHUM U COJIEH;

* O0BSCHATh 3aKOHOMEPHOCTH HU3MEHEHUs (U3MUECKUX U XMMHYECKHX CBOMCTB MPOCTHIX BEIIECTB (METAUIOB H
HEMETAJUIOB) U UX BBICIIUX OKCHJIOB, 00Pa30BAHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE JJIs KaXKIOTO M3 KJIACCOB HEOPraHMYECKUX BEIIECTB: KHCIOT,
OCHOBAHUIM, COJICH;

* IPUBOJUTH MPUMEPHI PEAKIUil, MOATBEPKIAOIMINX XUMUUECKHE CBOWCTBA HEOPTAHUYECKUX BEIECTB: OKCHUIOB, KUCIOT,
OCHOBAHHUM M COJICH;

* OIIPEAEIIATH BEIIECTBO-OKHUCIUTEND U BEIIECTBO-BOCCTAHOBUTEND B OKUCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBUTENbHBIM OanaHCc (11 M3YYEHHBIX peaklUuid) MO MPEeUIOKEHHBIM CXeMaM

peaxKLuii;



* MPOBOJNTH JTAOOPATOPHBIE OIBITHI, TOATBEPKAAONINE XUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTAaHMYECKUX
BCIIECTB;

Boinycknuk nonyuum 603mMo0x4cHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCAL C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOX0OUMOCMb COONOOEHUS NPABUTL IKOJIOSUYECKU DEe30NACH020 N08e0eHUsl 8 OKpYicalowell npupooHou
cpeoe;

* NOHUMAMb CMBICA U HEO0OXO00UMOCMb COON0O0EHUsT NPeONUCAHUL, NpedsazaemblX 8 UHCMPYKYUSIX NO UCHONb308AHUIO
JleKapcma, cpeocmas OblMosol Xumuu u op.;

* UCNONIL308AMb NPUOOPEMEHHbIE KNIOUegble KOMNEeMEHMHOCMU NPU BbINOJIHEHUU UCCTIe008AMENbCKUX NPOEKMOo8 NO
UZYYEHUIO CBOUICTNSB, CNOCOD08 NOTYUeHUs U PACNO3HABAHUS 8eUleCm8;

* Pa3eueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3Ys CPeOCmea YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu
pabome ¢ mexcmamu yueOHUKa U OONOJIHUMENbHOU JUMEPamypol, CnpasoyHblMU madIuyamu, nposasisims 20MOSHOCMb K
VBAACEHUIO UHOU TMOYUKU 3PEHUSI NPU 0OCYHCOEHUU Pe3YTbMAamos blNOIHEHHOU pabomul;

* 00BbEKMUBHO OYEeHUBAMsb UHDOPMAYUIO O Gewecmeax U XUMUYECKUX Npoyeccax, KpUumuyecku OMHOCUMbC K
nceg0oOHayUHOU UHGOpMayuL, HeO0OPOCOBECMHOU peKiame, KACarowelicst UCNOIb308AHUSL PA3TIUYHBIX 8eUeCMS.

* 0CO3HABAMb 3HAYUEHUE MEeOPEeMUUEeCKUX 3HAHULL Ol NPAKMUYECKOU 0esmelbHOCMU 4ell08eKd,

* ONUCHIBAMb U3YYEHHBIE 00BbEKMbL KAK CUCTNEeMbl, NPUMEHSSA I02UKY CUCTIEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEePUOOUUECKOU CUCMEMbl XUMUYECKUX JJIeMeHmo8 OJisi O00BACHeHUs U

npedeudeHuﬂ ceolicme KOHKDEMHbIX seuiecme,



* pazsusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMEoM VenyoaeHus: 3HAHUL 00 Uucmopuu CmaHo8IeHUs.
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NePUOOUecK020 3aKOHA KAK 00OH020 U3 BANCHEUUUX 3aKOHO8 NPUPOObL, d MAKICe
0 COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U MEXHUKL.

* COCMAsasAmMb MOJEKYIAPHbIE U NOJHbIE UOHHbLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPABHEHUSM,

* NPUBOOUMb NPUMEPbL  PearKyull, NOOMEEPHCOAIOWUX CYUIeCMBOBAHUE B3AUMOCEAZU MENCOY OCHOBHLIMU KIACCAMU
HEeOP2AHUUECKUX BEUeCME,

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030CUCMBUSL PA3TIUUHBIX (DAKMOPO6 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu;

* NPOCHO3UPOBAMb PE3VIbMAmMbl 6030CUCMEUSL PA3IUYHBIX (DAKMOPO6 HA CMEUeHUe XUMUYEeCK020 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CEOLUICTBA 8eUleCE HA OCHOBE UX COCMABA U CMPOEHUSL,

* NPOCHO3UPOBAMb CHOCOOHOCTIb GeUecmBa NPOsGIsAMb OKUCIUMENbHbIE UTU 80CCMAHOBUMENbHBLE CEOUCMEA C YYEMOM
cmenenell OKUCIeHUsL JNEMEHMO8, 8X00AWUX 8 €20 COCMA8;

* BLIAGIISMb CYUWECMBOBAHUE 2CHEMUYECKOU 83AUMOCEA3U MENCOY Beuecmeamu 8 psoy: NPoCmoe 8euecmso — OKCUO —
2UOPOKCUO — COTIb,

* 0P2aHU306b18AMb, NPOBOOUMb YUEHUHECKUe NPOeKmbl N0 UCCIe008AHUIO CBOUCME BeUleCms, UMEIOWUX BANCHOe

npakmuiecKkoe 3Ha4erue.



Onucanmne y‘leﬁﬂo-MeTOIlI/I‘leCKOI‘O N MAaTCPHAIBHO-TEXHUICCKOI'O o0ecneyeHus!

Y4yeOHO — MeTOoaHYECKOE 0DecIedeHue

1.IIpumepHas mporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus M0 XUMUHU (6a30BbIN YPOBEHb);
2.ABtopckas nporpamma O.C.I'aGpuensna, coorBeTcTBytomas OenepansHomy ['ocynapcTBeHHOMY 00pa30BaTEILHOMY
CTaHAapTy OCHOBHOI'O 00I111ero 00pa3oBaHus U A0MyIlIeHHass MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu (O.C.I'abpuensu [Iporpamma kypca xumuu Jj1st 8-9 kiaccoB 00111€00pa30BaTEIbHBIX YUPEKICHUM /
O.C.I'abpuensn. — M.: Jlpoda, 2012r.).
3.Iabpuenan O. C., Ocmpoymos HU. I'. HactonpHas kHura yautens. Xumus. 9 k 1.: Meronudeckoe nmocodue. — M.: lpoda,
2010r
4. Xumust. 9 k 11.: KoutposnbHblie 1 mpoBepouHbie pabotsl kK yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.
S.I'abpuenan O. C., Ocmpoymos U. I'. Uzyyaem xumuio B 9 k i1.: lunaktuueckue marepuansl. — M.: brnuk mmtoc, 2009r.
6.7 abpuenan O. C., Awyrxosa A. B. Pabouas terpans. 9 k 1. K yue6nuky O. C. I'abpuensna «Xumus. 9». — M.: Jlpoda,
2012r.
[.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumusi B Tectax, 3ajaudax, ynpaxkHeHusx. 8— 9 xia. — M.: [Ipoda, 2009r.
Yueonvie nocooun na newamnoii ocnoge
B mnponecce oOydeHHs XUMHM HCIOJIB3YIOTCS CIEAYIONIME TAaOMUIbl MOCTOSHHOrO 3KcrnoHupoBanus: «llepmoanueckas
cucteMa xumuueckux osnemeHtoB J[.M. MenneneeBay, «Tabmuma pacTBOPHUMOCTH KHCIOT, OCHOBAaHUW U COJICH»,

«DNEKTPOXUMUUYECKUHN P HAMIPSKEHU MeTaioBy, «KpyroBopoT BEIIECTB B IPUPOJIE» U IP.



]_IJ'ISI OpraHu3anunu CaMOCTOSITEJIBHOM pa60TI)I 06yqa}0m1/1xc;1 Ha YPOKaxX HCIIOJIB3YIOT p33H006p33HI>Ie JANJaKTHYCCKHC
MaTCpHraJibl: TCTPAJIU Ha TICYaTHOM OCHOBE HJIM OTACIBHBIC pa60tme JIMCTBI — HHCTPYKINHHU, KAPTOYKH C 3adJaHUSMHU pa3Hoﬁ

CTCIICHU TPYAHOCTHU AJIA U3YUYCHHA HOBOT'O MAaTCpUaid, CAMOIIPOBCPKHU U KOHTPOJIA 3HAHUM YUalmuxcs.



IloypouHoe uianHupoBaHue 9 Kjiace

No | Tema u Tun ypoka /3 DJIeMeHTBbI COAepPKAHUS Ilianupyemblie pe3yabTaThbl
/ IIpeamerHbIC Metanpeamernslie Y'Y /| JInunoc
n THBIE
YY1
Bgenenue. O01mas XapakTeprucTUKa XUMHYECKHX JIEMEHTOB M XUMH4YeCKUX peaknuii. [lepuonnyeckuii 3aKoH n nepuoguvecKas
cucrema xummnuyeckux 31emMenToB /[.U.Menaeneena. (44.)

1. | XapakrepucTuka ct.3-9 | Bsoaubii uncrpykrax mno OT u Hayuamcsa: XxapakTepu3oBath PerynsiTUBHBIE: CTaBAT yucOHBIC dDopMupYIOT
XUMHAYECKOTO ;{E CTeDHCTHKA XUMIECKOT XUMHUYCCKHUEC DJICMCHTBI 1-3 —TIo0 3a1a4d Ha OCHOBE COOTHECCHUS OTBETCTBCHH
SJIeMCHTA Ha 3J'I€?V?€H§: HCO HoiomeHmch ({'[gXS MEPHOIA 110 UX TOJIOKEHHUIO TOTO, HTO YK€ H3BECTHO H YCBOCHO | OC

[ICXD JI.1. MeHnneneena. y4Yalumcsi, 1 TOTo, 4TO eI OTHOIIICHHE
OCHOBaHMH €0 LN Mernenceea. Tonyuam soz3moocnocmo HEU3BECTHO K YYECHHIO

MOJIOKEHUS B
ITepuoanueckoit
cucreme

. . MenneneeBa

I[eMOHCTpaLII/IﬂZ MOACTIN aTOMOB
3J1IeMeHTOB 1-3 —T0 nepuoaoB

Hayyumsvcs. OIMCbIBATH
H3Yy4YCHHBIC 00BEKTHI KaK
CHUCTEMBI, IPUMCHAS JIOTUKY
CHUCTEMHOI'O aHaJIu3a

I[Ho3naBartenbHbIE:
CaMOCTOSITENIFHO BBIJEISIOT U
(OopMYIHPYIOT TIO3HABATEIHFHYIO
eI

KoMmyHuKaTuBHbBIE!
(bopMyIHPYIOT COOCTBEHHOE
MHEHHE U [O3UIHI0, 33/1a10T
BOIPOCHI, CTOAT MOHATHBIC IJIsA
IapTHEpa NOHATUS




2. | XapakrepucTuka cT.10- | Xumudeckue cBOCTBA OKCHIIOB, Hayuamcs: Ha3piBath o01me PerynsiTuBHbBIE: CTABAT yIEOHYIO [MposiBsiroT
XHUMHUIECKOTrO 12 OCHOBAHHH , KHCIIOT, CONICH B CBETE | XHMHIECKHE CBOICTBa 3a/1a4y, ONpPEAETSIOT YCTOWYUBBII
TCOPHH JICKTPOJIUTHICCKOU KHCJIOTHBIX, OCHOBHBIX OKCHIOB, OCJIEeA0BAaTCILHOCTD yaeOHOo —
SJIEMEHTA 110 AMCCOLHUAIMH 1 OKHCIICHUS- KHCJIOT, OCHOBaHMIA U comneii ¢ IIPOMEKYTOUHBIX IEJIEH C YIETOM | TIO3HABATEID
KHCJIOTHO- OCHOBHBIM BOCCTaHOBIICHNA nosunuu TDJI; mpUBOAUTH KOHKPETHOTO pe3y/bTaTa, HBIH
CBOICTBaM TlonsTre 0 nepexoaHbIx HpUMEPBI PEAKIIMIA, COCTAaBILIIOT [UIAH U aITOPUTM HHTEpEC K
06pa3zyeMbIX UM ;J;:\;:EZ&;IM@;;ZI;H((;;‘;HOFO MOTBEPKIAIOIIIX XUMHUIECKUE JIEeHCTBUI HOBBIM
COeIMHEHHIL. S TeMEHTa. p p CBOHCTBA: OKCHJIOB, KUCIIOT, IMo3naBarenbHbIE: crocobam
OCHOBaHUH, COJICH; OTpeIeIsATh CaMOCTOSITEIILHO BBIICIAIOT peteHus
Jla6.onbiT: 1.ITomyuenue
FHPOKCHJIA TOHKA 1 HCCAEIOBAHNE BEIIIECTBO — OKUCITUTEIh U (hOpMYITHPYIOT TO3HABATENBHYIO 3a1aq
o CBOHCTE BEIIIECTBO —BOCCTAHOBHUTEJIb B 1eJTb, UCITIOJIB3YsI OOIIHE IPUEMBI [MposiBasiroT
OBP; peleHus 3a1a4 no0Oposkesar
Honyuam eozmooicnocme KoMMyHUKATHBHBIE: €bHOCTb,
HAy4umuCsi: IPOTHO3UPOBATH KoHTpomb 1 orieHKa [eicTBHiA OT3BIBUMBOC
CHOCOOHOCTH BEIleCTBa napTHepa Th, KaK
MPOSIBIISITH OKUCITUTENBHBIC UITH PeryasTuBnbie: MTOHUMAaHHe
BOCCTaHOBHUTEIIbHBIE CBOWCTBA C [TpUHUMAOT ¥ COXPAHSIOT YYBCTB
YYETOM CTETICHE OKUCICHUSI yueOHYI0 3a/1a4y, YYUTHIBAIOT JPYTUX
3JIEMEHTOB, BXO/IAIINX B €r0 BBIJICTICHHBIC YUUTEIEM OPUCHTHPBI | JTIOJCH U
cocTtaB JICHCTBUS B HOBOM y4eOHOM COMEpeKUBA
Hayuamcs: xapakrepu3oBaTh MaTepuale B COTPYIHUICCTBE C HHE UM
XUMUYECKHE CBOMCTBA YUYUTEIIEM
aM(OTEPHBIX OKCUIIOB U Ilo3HaBaTenbHBIE:
THIPOKCHUJIOB; MCIIOIb30BaTh py | CTaBsAT U GOPMYIHPYIOT IPOOIeMy
XapaKTEPUCTUKE BEIIECTB YPOKa, CAMOCTOSITEILHO CO3/aI0T
MOHSITHE «aM(DOTEPHOCTHY, ANTOPUTM JICATEIBHOCTH PU
MPOBOJIUTD OIIBITHI, peLIeHUH POOIIEMbI
MOJITBEPIKTAIOIIHE XUMHUCCKHE KoMMyHHUKATHBHbBIE:
cBOlcTBa aM(OTEPHBIX OKCUIOB U | [IpOSIBISIIOT aKTHBHOCTH BO
THPOKCHJIOB; B3aUMO/ICHCTBUM JIJIsI PEIIICHHSI
Honyuam eozmooicnocme MO3HABATENILHBIX H
HAy4umuvcsi: OCO3HABAThH 3HAYCHUE | KOMMYHHMKATHBHBIX 3a1a4(3a1af0T
TEOPETHYCCKHUX 3HAHUMI JIJISt BOTIPOCHI, (HOPMYITHPYIOT CBOU
MPAKTUYIECKOH IeSITeIbHOCTH 3aTPYAHEHUSI, IPEIAratoT IIOMOIIb
YyeJIoBeKa B COTPYTHUYECTBE)
3. HepI/IO JIUYECKAN ctT. 13- | Crpykrypa IICXD .M. Hayuamcs: onuceiBath 1 PeryasitTuBHbIe: Ornpenensor
3aKOH U 23 Mengneneesa. CTpoeHue aToma. XapaKTepU30BaTh TAOIUYHYIO [T1aHupyIOT CBOU EHCTBHS B CBOIO
I Du3nUIECKUI CMBICI MOPAAKOBOrO ¢dopmy [ICXD JI.W. MenneneeBa; | COOTBETCTBHU C ITOCTABICHHOM JIMYHYIO
cpuouaecKai HOMEpa, HOMEpa NIepruoja, Homepa JIeJIaTh YMO3aKIIOUEHUS O 3a/1a4eil U yCcIOBUsMU €€ MO3ULIHIO,
cucremMa TPYTIIIBI XUMHHYCCKOTO 3JICMCHTA B XapakTepe U3MEHEHHs CBOUCTB peanuzanuu aJIeKBaTHYIO
JI. 1. MeHpeneeBa B [ICXD J1.U. Menneneesa. XUMUYECKHX JIEMEHTOB C nuddepent

[IprynHbI U3MEHEHUs CBOWCTB




CBETE YUCHHS O XUMHYECKUX DJIEMEHTOB M UX YBEJIMUEHHUEM 3aPsII0B aTOMHBIX Ilo3naBaTebHbIE: CTABST HMPOBAaHHYIO
COEIMHEHUH B ITepHoax 1
CTPOCHHH aToMa it PHOL, anep. u opMyIUpYIOT IETH ¥ MPOOIEMBI | CAMOOIICHKY
FHPS(H;PEI gaﬁmx HOArpyIIax Ionyuam 603modcHOCTIb YPOKa; OCO3HAHHO U IIPOU3BOJIBHO | CBOMX
.M. Menneneesa . . o
) HAY4UMbCA, TIPUMEHSTD 3HaHus o | CTPOAT B YCTHOI 1 HCHMEHHOI YCIEXOB B
JleMoOHCTpanus: pa3InyHbIe dopme yuebe
b o 3aKOHOMEPHOCTSIX
OPMBI TaOJUII TEPUOUICCKON "
NEPUOANYECKON CUCTEMBI
CHCTCMBI. KoMmyHuKaTuBHbBIE!
JIa6.onbIT: 2.Monenmposanne XHMITHCCKHX 9JICMCHTOB JITA BuiajieHrie MOHOJIOTHYECKON 1
noctpoenn Hepuoarieckoii OOBCHEHI H MpEABHACHILS Juanorudeckoil hopmamMu peuu
cuctembl JI.1. MenneneeBa CBOMCTB KOHKPETHBIX BELIECTB P p
4. | Xumunueckas CT. 24- | XuMuueckas opraHu3ainus KuBou | Hayuamcs.: XapakTepu3oBaTh PeryasiTuBHBIe: paboTaTh MO dopmupoBa
OpraHM3aLHs KUBOM 29 U HEXHUBOH MPHPOJIEL. XUMHUUYECKUH COCTaB KUBOU IUTaHy, UCTIONB3YS CIIELUAIBHO HUE
M XuMHU4YeCKUH COCTaB spa, KJIETKH; COCTaB sJIpa, MAaHTUU noZi00paHHbIe CPeACTBa. Y MEHHE OTBETCTBEHH
H HC)KHUBOH IIPUPOIAbLL o . .
MaHTHH U 36MHOH KOPHI. 3eMHOH KOPHI, OIIGHUTDH CTETEHb yCIexa HiIu oro
XHUMHUYECKUE IIIEMEHTHI B Honyuam eo3moorcnocmeo Heyclexa CBOeH AeSITEbHOCTH OTHOULIEHUS
KJIETKaX JKUBBIX OpPraHU3MOB. Hayuumuvcs’: OOBSICHATD MUP C I[o3naBaTenbHbIE: K Y4CHHIO

Maxpo- 1 MHUKPO3JICMEHTHI.
JdemoncTpauus:Monens
CTPOCHUS 36MHOTO ITapa B
TIOTIEPEYHOM pa3pese

TOYKH 3pCHUSA XUMHUU

aHaJIM3UPOBATh, CPABHUBATH U
000011aTh H3yYCHHBIC TOHATHS.
CTpoHTh JIOTHYECKOE
paccyxeHue, BKIHYast
YCTAHOBJICHUC TIPUUHUHHO —
CIICICTBEHHBIX CBSI3CH.
IpencraBisaTe nHGOPMAIIHIO B
BHUJIC PUCYHKA
KoMMyHHKATHBHbBIE:
OTtcTanBaTh CBOIO TOUKY 3pEHUS,
MPUBOJIUTH APTYMEHTHI,
MOJTBEP/ast UX (haKTamu




Knaccudukanmst
XAMHYECKHUX PEaKui
MO Pa3IN4HbIM
OCHOBaHUSIM.
[TonsiTue o ckopocTu
XUMHYECKON
peaxIuu.
KaranmmsaTopsl
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O600611eHEe CBeIeHUH 0
XUMHYECKHUX PEAKIUIX.
Kraccuukanns XuMHIecKuX
peakuuii o pa3IuYHbIM
OCHOBaHHMSIM:

COCTaBY U YHCITy PEarHpyIOIUX U
00pa3yIoMMXCsl BEMIECTB,
TEII0BOMY 3 deKTy,
HaNpaBJIEHUIO, U3MEHEHUIO
CTETIeHeH OKUCIIEHUS SIEMEHTOB,
00pa3yronumx pearupyromme
BellleCcTBa, (hase, UCTIOIb30BAHHIO
KaTaJnzaTopa.

Jla0. onbITHI:

3. 3aMeleHne Kejae30M MeIu B
pactBope cynbdara meau (11)
[TonsiTne o ckopocTH
XUMUYECKON peakuu. PakTopsl,
BIIMSIOIINE HA CKOPOCTD
XUMUYECKUX PeaKLHil.
JdemoncTpanum:

3aBHCHMOCTH CKOPOCTH
XUMUYECKON peaklvu OT
MIPUPOABI pEarupyromux
BEIECTB. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKOH Peakuu OT
KOHLICHTPAIN

pearupyrommx BemecTs.
3aBUCHMOCTh CKOPOCTH
XUMHUYECKOH Peakuu OT
IUTOIIAAN CONIPUKOCHOBEHHS
pearupyromunx BemecTs
(«xkumAmui cnoi»). 3aBUCIMOCTD
CKOPOCTH XUMUYECKOH peaKuu
oT

TEeMIIepaTyphl pearupyronux
BEIIECTB.

JIab. OnbIThI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakuy OT
HIPUPOBI pEarupyrOIIUX BEIECTB

Hayuamcsa: ycranaBnuBatb
MPUHAIIC)KHOCTh XUMHIECKOH
PEaKIUH K ONPEACIEHHOMY TUILY
10 OZTHOMY U3
KIacCH(pUKAIIMOHHBIX MPU3HAKOB!
1) mo 4mcIy ¥ COCTAaBY HCXOJHBIX
BEIIECTB M MPOIYKTOB PEaKINN
(peaxkunu coeanHEeHNs,
pasioKEeHUsl, 3aMELIeHHs 1
oOMeHa);

2) 1O BBIICICHHIO HITH
MOTJIOIIECHHIO TETUIOTHI (peaKkuuu
9K30TEPMHUUECKHE
SHIOTEPMHUIECKHE);

3) 1Mo M3MEHEHHUIO CTeNCHeH
OKHCJICHHS XUMHIECKUX
3JIEMEHTOB (peaKIun
OKHCJIUTEIHHO-
BOCCTaHOBHTEIIHHEIE);

4) mo obpaTUMOCTH mporecca
(peaxiuu oOpaTUMbIE U

HeoOpaTUMEIE);

IHonyuam eo3mooicHocms

HAy4ubCs: COCTABIATh
MOJIEKYJISIPHBIE U TTOJTHbIC
WOHHBIE YPaBHEHHUS 110
COKpalIeHHBIM HOHHBIM
YpaBHEHHSIM.

Hayuamca: na3pBath GakTopsl,

BIIMSIIOIINE HA CKOPOCTD
XUMUYECKON peakluu u
OOBSCHSITH UX BIMSHUE HA
CKOPOCTb XUMUYECKOM peakLuy,
Ha3bIBaTh ()aKTOPBI, BIUSIOIINE
Ha CMELICHUE XUMHYECKOTO
paBHOBECHS.

Tonyuam eo3moocHocms

HAyuUumbcs: IpOrHO3NPOBATH
Pe3yJbTaThl BO3IEHCTBHA
pas3MuHbIX (aKTOPOB Ha
N3MEHEHHE CKOPOCTH

PerynsiruBubie:

BeinBuraroT Bepcun pemeHus
po0JIeMBl, 0CO3HABATh KOHEUHBIH
pe3ynpTart

Ilo3naBartenbHbIC:

BrI0MparoT OCHOBaHUS U KPUTEPUN
IUTA KITaCCUPHUKAINA
[TpeoOpa3zoBeiBaTh MHPOpPMALIUIO U3
OJTHOTO BU/Ia B IPYrod U BBIOMPATh
Ui ce0s yIo0HyI0 hopmy
(dbuKcalmy IpeacTaBICHU
nHpopmanuu
KoMMmyHuUKaTHBHBIE:

OTcranBaTh CBOIO TOUKY 3PECHUS,
MIPUBOINTH apPTYMEHTHI,
MOATBEPXkKAast UX (paKTaMHu.
Pasnuyate B ycTHOM peun MHEHUE,
JI0Ka3aTeIbCTBA, THIIOTE3bI, TEOPUH
PerynsatuBHubie:

CaMoCTOSITeNbHO 0OHAPY)KUBAIOT U
bopMynHpyIOT pobemy.
Ilo3naBartenbHbIC:

BBISIBIISIFOT IPUYKMHBI U CIIEACTBUS
sBIeHUHA. CTPOSIT TOTHYECKHe
paccyXIeHus, yCTaHABINBAIOT
MIPUYMHHO — CIIEACTBEHHBIC CBSA3N
KoMmyHukaTuBHbBIE!
VYYUTHIBAIOT pa3Hble MHEHUS 1
CTpEeMATCS K KOOPJAMHAIINT
Pa3JINYHbBIX TTO3UINH B
COTpYyIHHYECTBE, POPMYIUPYIOT
COOCTBEHHOE MHEHHE M IO3UIIIO
PerynsiruBHbIe:

Y4uThIBalOT NPaBUIIO B
IUIAHUPOBAHUU U KOHTPOJIE
croco0a pemeHust, OCYIEeCTBISIOT
TOIIATOBBII KOHTPOJIb
Ilo3naBaTenbHbIe:
CaMOCTOSITEIIHO CO3/1aI0T
AITOPUTM JICSITEITBHOCTH IPU
pelIeHnH NpodJIeM Pa3IMYHOTO

Ornpenensior
BHYTPCHHIO
O TTO3MIMIO
oOyJaromunx
cs Ha
YpOBHE
ITOJIOXKUTEIIb
HOT'O
OTHOILICHHMSI
K
oOpasoBaten
BHOMY
poreccy,
IIOHMMAIOT
HEOOXOANMO
CTh YYCHUS
[posiBrsroT
YCTOWYUBBII
y4eOHO —
[M03HaBaTENb
HBIN
HHTEpEC K
HOBBIM
o0IUM
criocobam
perreHus
3a71a4
YcBoenune
TIPaBHII
WHIUBUAIYAT
BHOIO U
0e30macHoro
[IOBEJICHUS B
uc,
YTPOXKAFOIIU
X )KU3HU U
310pOBBIO
mronei




Ha NpUMepe B3auMoJeiicTBUN
KHCJIOT ¢ METaJNIaMH. 5.
3aBHCHMOCTH CKOPOCTH
XUMUYECKOU PEaKLUH OT
KOHIIEHTPALlU1 PEArupyrOIUX
BEIIECTB HA IPUMEPE
B3aNMOJIEUCTBHUS [IUHKA C
COJISIHOM KUCJIOTOU Pa3IMYHOU
KOHIIEHTpaIUH.

6. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peakluu OT
IUIOIAAN COIIPUKOCHOBEHHS
pearupyronux BeIecTs.
7.MopaenupoBaHue «KHUIISIILETO
CIOSI».

8. 3aBHCHMOCTB CKOPOCTH
XUMHYECKON peaKuH OT
TEeMIEepaTypbl pearupyromux
BEIIECTB Ha IPUMEpE
B3aUMOJIeHCTBUA OKcHAa Meau(
I1) ¢ pacTBOpOM CepHO¥ KHUCIOTHI
Pa3IUM4HOM TeMIIepaTyphbl
KaranuzaTops! u katanus.
WHrnburopsl. AHTHOKCHIAHTHL.
JdeMoHcTpanum:

['oMoreHHbIi U reTeporeHHbIN
KaTaau3bl. DepMEHTATUBHBIM
kaTtanu3. IHrubuposanue.
Jla6.onbITHI:

9. Paznoxenue

MEPOKCHJIa BOJOPOAA C TIOMOIIIBIO
okcuaa mapranna (IV) u
karanas3el. 10. OOHapykeHue
KaTaJia3bl B HEKOTOPBIX IMHIIEBHIX
MPOAYKTAaX.

11. Marubuposanune
B3aUMO/JIEHCTBUS KUCIIOT C
MeTaJUIaMU YPOTPOIIMHOM

XUMHYECKOH peaKIyy;
MPOTHO3UPOBATH PE3YJILTATHI
BO3JICHCTBHSI PA3IMIHBIX
(aKTOpOB Ha CMEIIECHIE
XMMHUYECKOTO PABHOBECHS
Hayuamca: ncnonb3oBats npH
XapaKTepUCTUKE NPEBpaILCHUN
BEILECTB HOHATHUS
«KaTanu3aTopy, KAHTHOUTODPY,
«aHTHOKCHAAHTBI», IPOBOAUTH
HECJIOXKHBIC XUMHUYCCKUE OIIBIThI
U HaOJII0ICHUA 32 U3MEHEHUSAMUI
CBOWCTB BEILIECTB B IpOLIECCE
MpeBpaIeHNH, COOII0ATh
npaswia Th u OT.

Ionyuam 8o3moocHocms
HAyuUmvCcs: TPaAMOTHO
oOpaImaThest ¢ BEIEeCTBaMH B
MOBCETHEBHON JKU3HH

Xapakrepa
KomMmyHukaTuBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
JIESITEIIHOCTH, MIPUXOIAT K
00IeMy pEemIeHnIo0, B TOM YHCIIE U
CTOJIKHOBEHHIO HHTEPECOB

Tema 1. Merasuni (104.)

ITomoxxeHnue
3JIEMEHTOB-METAJIOB

CT.52-
68

[TomoxeHnne MeTaaaoB B
Ilepuoguueckoii cucreme

Hayuamcsa: xapakTepu30BaTh
METaJUIBI IO MX TIOJIOKEHUIO B

PeryasTuBHbIe:
[TpuHUMAIOT ¥ COXPaHAIOT yueOHYIO

Ornpenenstor
CBOIO




B HepI/IO TUYECKON XUMUYECKUX DJIEMEHTOB [ICXD JI..Menneneena, 3a/a4y, [NIAaHUPYIOT CBOU JEHUCTBUS | JIMYHYIO
CHCTEMeE J1. 1. Menneneena. OIMCHIBATH CTPOCHUE B COOTBETCTBHHU C MOCTABJIECHHOI TO3HITHIO,
N M Merannuueckast ¢u3ngecKre CBONCTBAa METAJIIOB, | 3a/1a4ell M YCIOBHAMU €€ aJICKBaTHYIO
A. Y. Menneneesa u KpHUCTaJUTNYECKas perreTka 1 OOBSICHATH 3aBUCHMOCTH CBOWCTB | pean3aliuu nuddepeHt
0COOCHHOCTH METAIUTAYIECKAS XUMUYECKAst METAIUIOB OT HX TIOJIOKEHHUSI Mo3naBaTelbHbIe: MPOBaHHYIO
CTPOCHUS UX cBs13p. O0mme pu3naeckne [ICX5 A.U.Menneneesa; Hcnone3yroT 3HaKOBO — CaMOOIICHKY
aToMOB. Du3nyecKue CBOHCTBa METAJIOB. Ionyuam eosmoorcHocms CHMBOJIMYECKHE CPECTBA CBOUX
CBOMCTBA METAJLIOB. CruiaBbl, UX CBOMCTBA U Hay4umucsi: IPOTHO3UPOBATh KoMMmyHuKaTHBHBIE: yCIIEXOB B
C 3Ha4eHUe. CBOMCTBA HEU3YUEHHBIX ApPryMEHTHPYIOT CBOIO IO3UIIMIO U | yueOe
TIIaBBI. JleMoHcTpanuu: JJIEMEHTOB U UX COEJMHEHUII HA | KOOPIUHHUPYIOT €€ C MO3UIUH
OO6pa3Isl CIJIaBOB OCHOBE 3HaHUil 0 MapTHEPOB B COTPYIHUUECTBE
MEPUOTUIECKOM 3aKOHE.
XUMHUYECKHE cT.09 - | XuMnueckue CBONCTBA METAIUIOB | Hayuamcs: oNUCHIBaTh CBOMCTBA | PeryasiTuBHbIE: DopMUPYIOT
CBOMCTBA METAILIOB 73 KaK BOCCTAaHOBHUTEINEH, a TAK)KE B | BEIIECTB Ha OcCHOBe HaOmoneHuit | ITocraHoBKa yueOHOH 3a1auu Ha YMEHUS
CBETE UX MOJOXKEHHS B 3a UX [IPEBPAIICHUIMH, OCHOBE COOTHECEHHUSI TOTO, YTO UCTIONB30BAT
QJICKTPOXUMUUYCCKOM PAOY JACMOHCTPUPYEMBIMH YUHUTCIIEM, HU3BCCTHO U YCBOCHO, U TOT'O, YTO b 3HAaHHUA B
HanpsKeHUH METaJIIoB. HCCIIEI0BATh CBOMCTBA BEIIECTB | €II[€ HEU3BECTHO. Y YUTHIBAIOT ObITY

JdemoncTpanum:
BzaumoeicTBrue METaLIOB ¢
HEMETaJJIaMH.

JIa0. onbIThI:
12.B3aumojieiicTBre pacTBOPOB
KHUCJIOT ¥ COJIEN ¢ METaJIaMU

B XO/I€ BBIIIOJTHEHUS
1a6OpaTOPHOTO OTBITA, JAeNaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
CBOMCTB METAJUIOB B IEPUOAAX U
rpymnmnax.

THonyuam eosmodicHocms
HAy4umucsi: IPOrHO3UPOBATh
XUMHYECKHE CBOMCTBA
HEM3YUYEHHBIX 2JIEMEHTOB U HX
COEIMHEHUI Ha OCHOBE 3HAHWH O
MEPUOTUIECKOM 3aKOHE.

HpaBI/IHO B HJ'IaHI/IpOBaHI/II/I u
KOHTpOJIE criocoba NeHCTBuUs
Ilo3HaBaTe/bHbBIE:

BI)I}IBI/I)KCHI/IC THUIIOTEC3, UX
000CHOBaHUE, 1OKA3aTEIbCTBO.
Hcnonp3yroT TOUCK HEOOXO0IMMOit
HH(POPMALIUH JUIS BHITIOTHEHS
Y4eOHBIX 3aaHUH C
HCTIOJIb30BaHUEM YIeOHOM
JIUTEPATyPhI

KoMMyHHUKATHBHbBIE:

Y4yBCTBYIOT B KOJUIEKTUBHOM
00CyXIIeHUU MpOoOJIeM, MPOSIBISIOT
AKTUBHOCTH BO BSaHMOHCﬁCTBHH
JJISA pemeHI/m KOMMyHI/IKaTI/IBHBIX nu
[03HaBaTeIbHBIX 3a/1a9




MeTasuisl B IpupoIe.
OO6mue

CII0COOBI HX
MOJTyYeHUS

Pemenne pacueTHbIX
3a7a4 C MOHSITHEM
Mmaccosas 00
8b1X00a NPOOYKMa
[ToHsiTHE O KOPPO3HH
METAaJIJIOB
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Merasnsl B npupoze. O6mue
CcrocoOBI UX TMOTYICHUS.
JIa0. onbITHI:

13. O3HakoMIIeHHE C pyJaMH
xkene3a 14. OxpamBanme
IUIAMEHHU COJISIMH IEJIOYHBIX
METaJlIoB

PacuetHble 3agaun o
YpaBHEHHSIM XUMHYECKUX
peaKLuii, IPOTEKAIOIINX C
yuaCcTUueM MCTAJIJIOB U UX
COCIMHEHU I

Koppo3us metamios u cnocoOs!
0oprOBI ¢ HElt

Hayyamca: cocTaBinsaTh
YPaBHEHHS PEAKLIMH , TeKAIUX B
OCHOBE ITOJTyYEHHs METAJLIOB.
Tonyuam eosmodicHocmo
HAY4umucsi: IPUBOIUTH
NIpUMEPBl YPaBHEHUU pEaKLUii,
JIEKAIINX B OCHOBE
MPOMBIIIIEHHBIX CIIOCOO0B
MOJy4EeHHUS YyTyHA U CTaH.
Hayuamcsa: pemats pacueTHbIE
3aJauy 10 ypaBHEHUSIM
XUMUYECKHUX PeaKLni,
MPOTEKAIONUX C YYaCTHEM
METAJUIOB M UX COCAUHEHUIA.
Tonyuam eosmodicnocme
HAy4umucsi: pelaTh
OJIMMITHAJHBIE 3aJa4U.
Hayuamca: ncnons3oBaTh MpH
XapaKTEPUCTHKE METAIUIOB U UX
COEMHEHUH MOHATHUS «KOPPO3US
METaJUIOBY, «XUMUYeCcKas
KOPPO3HA»,
«3IEKTPOXHUMHUYECKAS
KOPPO3HA», HAXOIUTH CIIOCOOBI
3aIUThl METAJUIOB OT KOPPO3HH.
Tonyuam eozmodicHocme
HAay4yumucs | IPUMEHSTh 3HAHUS
0 KOPPO3HH B JKU3HU.

IMo3naBarenbHbIe:

Hcnonp3yroT TOUCK HEOOXO0 MOt
nH(pOpManUH IS BEITTOTHEHUS
y4eOHBIX 3aJaHUH ¢
HCTIONIB30BaHUEM yIeOHOM
JIUTEPaTyPHI.

Bribuparor Hanbomnee 3 peKTHBHEIC

crocoOBbI pelIcHuUs 3a/1a4,
KOHTPOJHMPYIOT U OLICHUBAIOT
MIPOLIECCUU PE3YIbTAT
JIESITeTIBHOCTH.
KoMMyHuKAaTHBHBIE:
Y4YUTHIBAIOT pa3Hble MHEHUS U
CTPEMATCSI K KOOPJMHAIINI
Pa3INYHBIX TTO3UINH B
cotpyaandecTse. KoHTpoimpyror
JIEWCTBHSA TTapTHEpa.
PerynsituBHbie:

O1eHNBAIOT IPABUIIBHOCTD
BBITOJIHEHHS IEHCTBUS HAa yPOBHE
aJICKBaTHOM PETPOCIIEKTUBHOM
OIIEHKHU

I'opmocts 3a
POCCHHCKYIO
HayKy
OBnagenue
HaBBIKAMU
Ut
MIPAaKTHYECK
ol
JIeSITeTBHOCT
u

YMmenue
HHTETPUPOB
aTb
MOJy4EeHHBIE
3HaHUS B
MPAaKTHYECK
HX YCIOBHAX




Ilemo4HbIe METAJLIBL:
obmas
XapaKTePUCTHKA
Coenunenust
IEJI0YHBIX METAJIJIOB

OO61ast XxapaKTepUCTHKA
MIEJTOYHBIX METAIIOB. MeTallIbl B
npupoze. Obmre crocoOs! uX
nony4seHns. CTpoeHHe aTOMOB.
[Ileno4HBIC METAITBI — TPOCTHIC
BEIIECTBA

Bakneime coenMHeHUS
HIEIOYHEIX METAIJIOB — OKCH/IEI,
TUIIPOKCHUIBI U COJIH (XJIOPHIBI,
KapOOHaTHI, CyIb(aThl, HUTPATHI),
HX CBOWCTBA M IPUMECHCHHUE B
HapoJHOM Xo3stiicTBe. KanuitHbie
yInoOpeHusl.

JdeMoHcTpanum:

OO0pa3Ipl METOYHBIX ’
IEJI0YHO3EMEILHBIX METAIIJIOB.
BzaumopnelicTBue HaTpus, JINTUS
¢ BoJoH. B3aumonetictBue
HATPHS C KUCIOPOJIOM

Hayuamca: naBatp
XapaKTEePUCTHKY IIEIOIHBIM

MCTaJlJIaM IO UX ITOJIOXKCHHUIO B

[ICXD J.N.Menpaeneena,
HCCIIEI0BaTh CBOMCTBA
LIEJIOYHBIX METAJIJIOB — KaK
IIPOCTHIX BEILECTB.

Tlonyuam eozmoocnocmeo
Hay4umucsi: FPaMOTHO
oOpamarbcs ¢ BeeCTBAMH B
MIOBCEITHEBHOU KU3HMU.
Hayuamcs: xapakrepu3oBatb
¢du3nyecKkue 1 XUMHUYECKHE
CBOMCTBa OKCHJOB U
TUIPOKCHUJIOB IIETOYHBIX
METaJJIOB, COCTABJIATD
XUMUYECKUE YPABHEHMS,
XapaKTEepU3YIOLIe CBONCTBA
LIEJIOYHBIX METAIJIOB, PEIIATh
«LIETI0YKU» NIPEBPALLEHUM.
Tlonyuam eozmoorcnocmo
Hay4umucsi: COCTaBJIATh
«LIETI0YKN» NIPEBPALLEHUI.

PerynsiruBubie:

[InanupyroT cBOU AEMCTBUS B CBSI3U
C IIOCTaBJIEHHOM 3aja4ueii u
YCIIOBUSIMHU €€ PEeICHUS
Ilo3naBartenbHbIC:

CraBat u GOpMYIHPYIOT HETH U
poOJIeMBI ypoKa
KoMMmyHuKaTHBHBIE:

AJIEKBaTHO HCIIOJIB3YIOT pEUeBbIC
cpeacTBa A 3GPEKTUBHOTO
peUICHUA KOMMYHUKATUBHBIX 3a1a4

PaszButue
0CO3HAaHHOI'O
)
YBaKATEIBH
oro u
nmoOposkenar
€JIBHOTO
OTHOLIEHUS
K JpyroMy
YEIIOBEKY,
€ro MHEHHIO,
CIIOCOOHOCT
" BCCTU
JIMAJIoT C
IPYTUMHU
JIFOABMH




9. H_IenquO?,eMeJ]BHBIe OO61as xapakTepucThKa Hayuamoca. naBatb PeryasituBHbIe: PazButue
METaILIBI; 00Mmas 3JIEMEHTOB IJIaBHOM MOATPYIIIIBI XapaKTEPUCTUKY [InanupyroT cBOU AEMCTBYS B CBSI3U | OCO3HAHHOTO
II rpymmer. CTpoeHne aToMOB. MIEJIOYHO3EMEIILHBIM METaJlIaM C IIOCTaBJIEHHOM 3aja4ueii u ,
XapaKTEpHUCTHUKA
[[{enouHO3€EMENBHBIE o ux nospkeHuro B [ICXD YCIIOBUSIMHU €€ PELIEHUS YBa)KUTENbH
Coenunenust MeTaJllbl — HpocThie Bemectsa. | JI.M.Menpeneesa, Mo3HaBaTebHbIE: oro u
HICJI0YHO3EMEIbHBIX Baxueiinme coeTMHEHUS XapaKTepu30BaTh COCTaB aTOMOB, | CTaBAT u GOPMYIHPYIOT HETH U nmoOposkenar
METALUIOB HIETI0YHO3EMENbHBIX HCCIeI0BaTh CBOMCTBA poOJIeMBI ypoKa €ITbHOTO
METaJIJIOB — OKCHJIBI, IIEJIOYHBIX METAJIJIOB — KaK KoMMmyHuKaTUBHBIE! OTHOIIICHHMSI
TUAPOKCUABI U CONH (XJIOPUAIBL, MPOCTHIX BEIIECTB. AJIeKBaTHO UCTOJIB3YIOT pEUYEBBIC K IpyroMy
KapOOHATHI, HUTPAThI, cynbdatel, | [loryuam 6o3modcHocmo cpenctea s 3 ekTuBHOTO YEJI0BEKY,
docdarel), UX CBOWCTBA U HAy4umucs: TpaMOTHO peleHnss KOMMYHUKATUBHBIX 337]a4 | €r0 MHEHHIO,
MPUMEHEHHE B HAPOJHOM obpaiartbcs ¢ BEIeCTBaMU B CITIOCOOHOCT
X03sIICTBE. MOBCEIHEBHOMN KU3HU U BECTHU
JdemoncTpanuu: Hayuamcs: xapakrepu3oBaTtb JIHAJIOT C
BzaumoneiicTBue Kanpus ¢ ¢u3NIecKre 1 XUMHUIECKUE JIPYTUMH
BoJo#. BzanMopaeicTBre Maraus CBOICTBa OKCHIOB U JIIOABMHU
C KUCJIOPOJOM. TUIPOKCHUIOB
JIa0. onbITHI: IEJI0YHO3EMEINIbHBIX METAJIOB,
15. B3aumoaeiicTBrE KaJIbITUs C COCTaBJIATHh XUMHUICCKHUE
BozoH. 16. [Tonydenue YpaBHEHHUSI, XapaKTEPU3YIOIIHE
THJIPOKCH]IA KaJIbIUs U CBOMWCTBA ILEJIOYHBIX METAJLJIOB,
HCCIICIOBAaHUE €TO penaTh «IemnouKm»
CBONCTB [IPEBPALLEHUM.
Tonyyam eozmoocnocms
Hay4umucs: COCTaBIATH
«LETIOYKW» PEBPALEHUI
10. | ATIOMUHWH — Crpoenne atoma, pu3nIecKue u Hayuamyuca: naBatb PerynsituBHble: DopMUPYIOT
TIepex0IHBI XUMUYECKHE CBOMCTBA AJIIOMUHMSI | XapaKTEPUCTUKY aJFOMUHUSI T10 [Mnanupytot CBOH Z[eﬁSTBHﬂ c HHTEpPEC K
KaK MPOCTOT'0 BEIIECTBA ero nonoxennto B [ICXD MOCTABJIEHHOH 3a/1aueil u KOHKpPETHOM
anieMeHT. Du3ndeckue
J.N.Meunneneena, YCIIOBUSIMHU €€ PELICHHUS], y
1 XUMUYIECKUC XapaKTepU30BaTh COCTAaB aTOMa, | OLEHUBAIOT IPABUILHOCTD XUMHUYECKOM
CBOWCTBA aTIOMHUHUS. XapakTepu30BaTh GU3UIECKUE U BBIIIOJIHEHUS IEUCTBHUS Yy DJIEMCHTY

[Tonyuyenue u
IIPUMEHEHHE
AITIOMUHUS

XHUMHUYECKHUE CBOMCTBA
ATIOMHHMS, OOBACHSTD
3aBUCUMOCTb CBOMCTB aJIOMHHUS
ot ero noyoxenus B [ICXD
JI.N.MeHnneneeBa, 00bICHATH
MPUYUHBI XUMUUYECKON
WHEPTHOCTH aJIIOMUHUSL.
Honyuam eo3moorcnocmo
HAy4umucs: TpaMOTHO

Ilo3naBaTeabHbIE:
CaMOCTOSITENNHHO BBIJEIAIOT U
(hOpMYyIIUPYIOT TO3HABATEIHHYIO
1I€J1b, UCTIOJB3YIOT OOIITHE TPUEMBI
penieHus 3anaq
KomMyHuKaTHBHBIE!
JloImycKaroT BO3MOXKHOCTD
Pa3IMYHBIX TOYEK 3PEHHUS, B TOM
YuCile HE COBIAMAIONIUX C UX




oOpamarbcs ¢ BeeCTBAMH B
TTOBCETHEBHOM KU3HU

cobctBeHHOU. U opueHTHpyOTCS Ha

MTO3HIINIO TApTHEpa B OOIICHUN U
B3aNMOJIEUCTBUHU

11. | lIpakTHYecKas Ocy1iecTBIeHNE IEeTTOYKH Hayuamca: obpamatbes ¢ PeryasTuBHbIe: PasButue
paGora Nel XUMHUYECKUX nabopaTopHeIM 000pyaoBaHHeM | OCyIIECTBISIOT HOIIATOBBIA KOMMYHHUKAT
Ocymectarenue MpeBpaICHAN W HarpeBaTEeIbHBIMU MPUOOPAaMH | KOHTPOJIb TI0 pe3yn.bTaTy UBHOTO

B COOTBETCTBHH C IpaBIIaMU IMo3HaBarenbHbIE: KOMIIOHEHTA
HOCIOYKHA XMMHYCCKUX TEXHHUKH 0E30MacHOCTH, BaneroT oOIIMM IpHeMoM B OBILIEHHH
MPEBPALLCHUI OIUCHIBATH XUMUYECKHUH peueHus 3ana4y u

HKCIIEPUMEHT C TIOMOIIBIO si3bIka | KoMMyHMKATHBHbBIE! COTpyAHUYE

XHMHUH, JIeNIaTh BBIBOBI 110 VYUUTBHIBAIOT pa3Hble MHEHHS U CTBE CO

pe3ybpTaTaM 3KCIIEPUMEHTA. CTPEMSATCSI K KOOPJMHALINT CBEPCTHUKA

IHonyuam eo3mooicnocms Pa3IMYHbBIX TTO3ULIHH B MU U

Hay4umucs: OCO3HABATh COTPYAHUYECTBE YUUTEIISIMH

HEOOXOAUMOCTE COOJTIOIEHUS

npaBwiTh u OT nns coxpaneHus

3JI0POBBsI OKPYKAIOIINX.

12. | Keine3o — 3jieMeHT PacrionoxeHue xenesa B Hayuamuca: naBatp PeryasTuBHble: DopMUPYIOT

VIlIrpymmsl [ICX3.1. Menneneepa u XapaKTEepPUCTHKY Kelie3a 1o ero | [lnaHupyror cBon Z[eﬁSTBHﬂ c HHTEpEC K

60UHO CTPOCHHME €TO aTOMUa' Dusnyeckue noJioxkennio B [ICXO MOCTaBJICHHOM 3a/1aueii u KOHKpPETHOM
1o 1 XMMHUYCCKHE CBOMCTBA JKelIe3a — | ]| [1.MeHeneeBa, YCIIOBUSIMHU €€ PELICHHUS, y
HOATPYIIIIBL. TIIPOCTOrO BEILECTBA XapaKTepU30BaTh COCTAB aTOMa, | OLEHMBAKOT NPABUILHOCTh XHMMHYECKOM
duzndeckue u XapakTepu30BaTh GUIUUECKHE U BBIIIOJIHEHUS ICHCTBUS Y 3JIEMCHTY
XUMHUUYCCKHUEC XUMHUYECKHE CBOMCTBA KeJiesa, Ilo3naBaTeabHbIE:

CBOMCTBA JKeJiesa.
Haxosxnenue B
MIpUPOJE.

00BSACHATH 3aBUCUMOCTh CBOMCTB
)Kejie3a OT €ro MOJIOXKEHHS B
[ICXD JI.N.Menneneena,
HCCIIEIOBATh CBOMCTBA JKele3a B
XO0J1€ BBINOJIHEHUS
11a00paTOPHOTO OTIBITA,
OITMCBIBATh XUMHUYECKHUI
JKCIIEPUMEHT.

Tonyuam 603moocHocms
Hay4umucsi: TPaMOTHO
oOpamiarthbcs ¢ BEMEeCTBaMHU B
MOBCETHEBHOM JKMU3HU

CaMOCTOSTEILHO BBIAETIIIOT U
(GhOpMYITHPYIOT TIO3HABATEIIHLHYIO

1eJib, UCHIOJIB3YIOT 06H_II/IC IIpUEMbL

pemneHus 3ana4d
KoMmyHuKaTuBHbBIE!
JlonmyckaroT BO3MOXXHOCTh
Pa3JIMYHBIX TOUEK 3PEHHS, B TOM
4ycJIe HE COBNAJAIOMIUX C UX

coOcTBeHHOW. V1 opueHTHpYIOTCS Ha

MO3UITUIO TTApTHEPA B OOIIEHUU H
B3aUMOACHCTBUH




13. | CoenuHenus xeiesa I'enernueckue psagpl F ¢ Fe*' Hayuamcs: xapakrepu3oBatb PeryasituBHbIe: PazButue
+2,43 ux Baxuelimme conu xenesa. ¢u3nugecKrue 1 XUMHUIECKUe YYUTHIBaIOT IPABWIO B OCO3HaHHOT'O
3HadeHUe Kenesa CBOWCTBa OKCHIOB H IUTAaHUPOBAHHUHU M KOHTPOJIE crtocoba |
KaqCCTBCHHOC W €TO COCIMHEHUH I PUPOIBI THIPOKCHUJIOB JKeJe3a, pemerns. OCyIIECTBISIOT YBaKATEIBH
OIIPEACIICHUE. ¥ HAPOJHOTO XO3SHCTBA. COCTABJIATH XUMHYECKHE TIONIArOBBIH KOHTPOJIb TI0 oro u
['eneTnueckue PAAbI JdeMoHCcTpauuu. YPaBHCHHS, XapaKTCPU3YIOIIHUE pe3yapTaty nobpoxenat
Fe 2 u Fe +3_ BzaumoneiicTBue MeTanios ¢ CBOMCTBA COETMHEHUH KeTe3a, Ilo3naBaTeabHbIE: €JIBHOTO
IpakTHyecKas Hemetayamiu. [lonyuenue MIPOBOJUTH Ka4eCTBEHHEIE Hcnonp3ytoT Mouck HeoOX0IMMOi OTHOILCHUSA
paGora Ne2 rugpokcunos xenesa (1) u (110). peakuunu, MOATBEPIKAAIOIINE HH(POPMALIUY [ BBITOJTHCHHUS K IpyroMy
= JIad. onbITHI: HaJIM4Yue B BOJHBIX PaCTBOpax y4eOHBIX 3a/laHHH C YeJI0BEKY,
Homy4yenne n 18. B3aumoelicTBrE Xkenesa ¢ KaTHUOHOB JKEJIE3a, PEIIATh UCIIONBE30BaHUEM yIeOHOM €r0 MHEHHIO,
CBOMCTBA COCIMHECHU I COJIIHOM KUCJIOTOH. «LETI0YKU» NIPEBPALLEHUM. JIUTEPaATyphl CHOCOOHOCT
METaAJLJIOB 19. TlonyyeHne rUAPOKCUIOB Tonyyam eozmoorcnocms KoMMyHUKaTUBHBIE! U BECTHU
IpakTHyecKas Kernesa (IT) m (IIT) m u3yyeHMe UX | Hayuumvca: COCTaBIIATE VYYUTHIBAIOT pa3Hble MHEHUS U JIAAJIOT C
paGora Ne3 CBOWCTB. § «IETIOYKM MPEeBPAIICHHH, CTPEMATCS K KOOPIHMHALIHN IPYTUMHU
- [onmy4yenne u cBoMcTBA COCTaBIIATH MOJICKYIISIPHBIC U Pa3THIHBIX TO3HIIUH B JOABMU.
Pemenne COCIMHCHUI METaIIOB TIOJTHBIC HOHHBIC YPAaBHEHHUS T10 COTPYIHHUYIECTBE OBnaneHne
3KCIIEPUMEHTAIBHBIX Pemenne skcriepuMeHTaIHHBIX COKpAIICHHBIM HOHHBIM HaBbIKaMHU
3amaq Ha 3aJad Ha Paclo3HaBaHUE H YpaBHEHHSIM TUTS
pacIIO3HABaHKUE 1 MOJy4EeHUE COeTNHEHUI U HarpeBaTeJIbHBIMH TpUOopamMu TIPaKTHeCK
METaJUIOB ol
MOJIy4EHUE
. JIeSITeTBHOCT
COCIMHCHUN .
MCTAIJIOB
14. | KontpoJabHasi KoHTpoJb MpeaMeTHBIX 1 Hayuamcsa: npuMeHsTh PeryasTuBHbIe: [posBsror
paGora Nel METaINpeIMETHBIX YIeOHBIX MOJTyYCHHBIC 3HAHUA U OCyYIIECTBISIFOT HTOTOBBIA U OTBETCTBCHH
110 Teme «MeTamIn neiicTBHi o TeMe «MeTab c(hopMHUpPOBaHHBIC YMEHHUSI JIS MOIIArOBBIN KOHTPOIH TI0 OCTb 32
pelIeHus y9eOHbIX 3a1a4 pe3ynpTaty pe3yIbTATHI
I[Ho3naBartenbHbIE:
CTposT peueBoe BHICKa3bIBaHHE B
YCTHOU U IUCbMEHHOH (opMe
KoMMyHUKaTUBHBIE:
KOHTPOJIMPYIOT ACUCTBHS MapTHEPa
Tema 3. Hemetasini (16 4.)
15. | O6mas cT.129 - | OOmias xapakTepucTUKa Hayuamca: naBats onpenenenus | PeryasiTuBHbIe: dopMupoBaHU
XapaKTepPUCTHKA 135 HEMETAJLIOB: [I0JI0XKEHHE B MOHITHIM [TnanupytoT cBOoU ZICHCTBUA B € TOTOBHOCTH
INepuonuueckoii cucreme «QIEKTPOOTPULIATENBHOCTEY « CBSI3M C [TIOCTABJIEHHOM 3a1a4ueil u u
HEMETAIoB XUMHYECKHX JIEMEHTOB AJUTOTPONHS XapaKTepU30BaTh YCIIOBUSIMHU €€ PELIeHUS CIIOCOOHOCTH
J1. . MenneneeBa, 0COOEHHOCTH | HEMETAJUIBI IO MX HOJIOKeHUIo B | Ilo3HaBaTe/IbHbIE: K 00y4YeHHIO U
CTPOCHHUS aTOMOB, [ICXD5 A.N.Menneneena, CraBat u GOopMyIHPYIOT HETH U CaMOpa3BUTH
aeKTpooTpHUIarenbHoCcTh (D0) OTHCHIBATH CTPOCHHE poOJIeMBI YpOKa 10U




KaK M€pa «KHEMECTAJUIMIHOCTH»,

(bu3nveckue CBONCTBA

KOMMyHHKaTI/IBHLIe:

camoo0pasoBa

psax 30. Kpucrammaeckoe HEMETAJIJIOB, OOBSICHATH AJIEeKBaTHO UCHOJb3YIOT PEUEBBIE | HHUIO HA
CTPOEHUE HEMETAIIOB — 3aBUCHMOCTbH CBOWCTB cpencrea s 3¢ dekTuBHOTO OCHOBE
IIPOCTHIX HEMETAJIJIOB OT UX TOJIOKEHUS pelIeHNnss KOMMYHHKaTUBHBIX MOTHUBAILIUH K
BEIIECTB. AJUTOTPOITHSL. [ICXD JJ.M.MeHaeneena; 3amaq o0y4JeHuro
dusnueckue COCTaBIISITh HA3BAHUSA MTO3HAHUIO
CBOWCTBa HEMETAJIIOB. COEIMHEHU HEMETAJIOB T10
OTHOCUTEIBLHOCTh TOHATHH dopmyne u popmyIt o
«METAI» U «HEMETaJDy Ha3BaHMIO, HAYYaTCs 1aBaTh
OTPEJICNICHUS «AJUIOTPOIHUS»,
«aJJIOTPOITHBIE MOJU(UKALIHNY.
Tonyuam so3moocnocmo
HAy4umucs: IPOrHO3UPOBATH
CBOMCTBa HEU3YUYEHHBIX
3JIEMEHTOB U UX COCTMHEHUM Ha
OCHOBE 3HAaHHU O
NEPUOINYECKOM 3aKOHE
16. BOI{OpO bi Ct.136- | [lonoxxenue Bonopoxaa B Hayuamcs: xapakrepu3oBaTtb PerynsatuBHbie: DopMUpyIOT
142 [lepnoanueckoii cucreme BOJOPOJ 1O €r0 MOJOKEHUIO B PasmigaroT criocod u pe3ynbTar KOMMYHHKaTH
XUMHUYECKHUX DJIEMEHTOB [ICXD [..M.Mennencena, IEUCTBHUSA BHBII
. Y. MenneneeBa. CtpoeHue XapaKTepU30BaTh CTPOCHUE Ilo3HnaBaTeJbHBIE: KOMIIOHEHT B
aToma U MoJieKysbl. duznyeckne | aroma BOJOpOjaa, OOBSICHITH ero | Brianmeror oOuimum npuemMom o01eHnn u
Y XMMHUYECKHE CBOWCTBA BO3MOYKHBIE CTETIEHU OKUCIIEHUS, | PEIICeHUs 3a1a4 COTpYIHUYECT
BOJIOPO/JIA, €TO MOJIyICHHUE U XapaKTepu30BaTh KoMMyHUKaTUBHBIE! BE CO
MIPUMEHEHHE. (du3nUeCKre U XUMUIECKHE JloroBapuBaroTCsi O COBMECTHOM CBEPCTHUKAMH
Jlao. onbITHI: CBOWCTBa BOJOPOAA, OOBSCHATH JIESITETFHOCTH TIOJT PYKOBOJICTBOM | B IIpoIiecce
20. [Tomyuenue 3aBUCHUMOCTbH CBOMCTB BOAOPOJA | YUHUTENIS oOpasoBaTenb
U pacrio3HaBaHUE BOJIOPOAA ot noJioxkeHus ero B [ICXD HOI
J.N.MeHnneneena, onuchiBaTh NEeATEIbHOCTH
nabopaTopHBIEC U
MIPOMBIIIICHHBIE CIIOCOOBI
MOJIYYEHUs BOJAOPOJA .
Tonyuam 603moocHocms
Hayuumucs: OOBIACHATD
JIBOMCTBEHHOE TTOJI0KCHUE
Bozopoza B [ICXD
J.N.MeHnneneesa, rpaMOTHO
oOpamarbcs ¢ BenIeCTBaMH B
ITOBCETHEBHOM KU3HU
17. | Bonma cT.143- | CtpoeHune MONEKYJIbL. Hayuamcs : xapakrepu3oBartb PerynsituBHbIe: HNmeror
151 Bonopoanas xumuueckas CBS3b. CTpPOEHHUE MOJIEKYJIbl BOJOPO/a, [InanupytoT cBOU AeHCTBUS B LIEJIOCTHO®




dusnueckue CBONCTBA BOJIBL.
AHOMAaJINU CBOWCTB BOJIBI.
Tunpodumsabie 1 THAPOPOOHEIE
BelecTBa. XUMHYECKUE CBOMCTBA
Bozbl. KpyroBopoT BoJibI B
npupone. Bogoouncrka. Aspanus
BOJBL. BEITOBBIE QIITBTPHL.
MuHepanbHBIC BOMBIL.
JuctuimipoBaHHas BOja, €€
MOJYYCHUE W IPUMCHCHHE.

JIab. onbITHI:

21. HUccnenoBanue
MOBEPXHOCTHOT'O HATSKCHUS
BOJIBL.

22. PacTBOpeHHE TIepMaHTaHATA
KaJus WA METHOTO KyIopoca B
Boze. 23. I'uaparanus
00e3B0O’KEHHOTO Ccynb(daTa

menu (II). 24. M3roToBnenune
THUIICOBOTO OTIIEYaTKa. 25.
O3HaKOMIICHHE C KOJUICKI[UEH
OBITOBBIX (HIIBTPOB.

26. O3HaKOMIIEHUE C COCTABOM
MHHEpaJIbHOMN BOJIbBI

¢bu3nYecKrue 1 XUMUYECKUE
CBOIfcTBa BOABI, OOBICHATD
aHOMAJIMHU BOJBI, CITOCOOBI
OYHCTKH BOJIBI, IPIMEHSATH B
OBITY (GIIIBTPHI TSI OYUCTKH
BO/IbI, TIPABHJILHO HCIIOJIB30BAaTh
MHHEPAJIbHYIO BOLY, BEIIOIHATh
pacyeTsl 110 ypaBHEHHSIM
XUMHYECKHX PEaKIui,

MPOTCKAMNUX C YH4aCTUEM BO/IbI.

Honyuam eozmooicnocme
Hayuumvcsi: 0ObEKTUBHO
OIICHUBATh UH(POPMAIIHIO O
BEIIECTBAaX M XUMHUYCCKHX
nporeccax, KpUTHYECKH
OTHOCHUTECS K IICEBIOHAYYHOH
nHpOpPMALNH,
HeZI0OpOCOBECTHOI peKiaMe

CBS3H C [IOCTABJICHHOM 3a1a4eil U
YCIIOBUSIMHU €€ PEeIICHUS
Ilo3naBartenbHbIC:

CraBat u GOpMYIHPYIOT HETH ’
poOJIeMBI ypoKa
KomMmyHuKaTuBHbBIE!
KonTponupyrot neiictBust
napTHepa

MHPOBO33PEHH
C,
COOTBETCTBYIO
mee
COBPEMEHHOM
Y YPOBHIO
pa3BUTHUA
HayKH




18. | 'asiorens!: obIas OO61as xapakTepucThKa Hayuamcsa: xapakTepu3oBaTh PeryasituBHbIe: IIposBastoT
XapaKTePHCTHKA TaJIOTEHOB: CTPOCHUE aTOMOB; CTPOCHHE MOJIEKYII TaJOT€HOB, [TmanupyroT cBOM NEHCTBHA B 9KOJIOTHIECKO
CoeTuHeHIs MIPOCTHIC BEIIECTBA U OCHOBHEIE OTIMCHIBATh (1)H3H:1ec1<ne u CBSI3U C ITOCTABJICHHOW 3a7aueii u € CO3HaHHe

COEIMHEHUS TaJIOTEHOB, MX XUMHYECKIE CBOWCTBA YCIIOBHSMH €€ PEICHUS Bocnuranue
rajioreHoB cBoiictpa. Kparkue cesieHus o TaJIOTCHOB HA OCHOBE Mo3HaBaTeJbHbIE: OTBETCTBEHHO
xJyope, 6pome, ¢pTope u Hoze. HaOJIOIeHMI 32 UX CraBat u GOpMYIHPYIOT HETH U TO OTHOUICHHUS
[TpumeHeHne TaIOTEHOB U MIPEBPALICHUSIMHI BO BpEeMs mpobaeMsl ypoka. Viconp3ytor K TIpupoe
WX COEIMHEHUN B HAPOIHOM JIEMOHCTPAIIMOHHBIX OTBITOB, MOUCK HEOOXOTUMO
X03s1iicTBE. OOBSICHATH 3aBUCHMOCTH CBOWCTB | MH(DOPMAITMH JJIs1 BBITOTHCHUS
JdeMoHcTpauum: TaJIOTeHOB UX OT IMOJIOKEHHUS B y4eOHBIX 3a/IaHUH C
OO6pa31pl TaJoreHOB — [ICXD JI.1. Menpaeneera, HCTIOJIb30BaHNEM yueOHOH
MPOCTHIX BEIIECTB. COCTaBJIATH (POPMYJIBI JUTEPaTypPHI
B3aumopeiicTBre rajgoreHosB ¢ COEMHEHUH TaJIOr€HOB U 110 KoMMyHUKaTUBHBIE!
HATpHUEM, ATFOMUHHCM. (dopMyTaM 1aBaTh Ha3BaHUS AJICKBaTHO HCIIONB3YIOT PCUCBBIC
BriTecHeHme ximopoM OpoMa WM | COCTMHEHUSM TalloTeHOB cpencrpa s 3 ekTuBHOTO
foJ1a U3 pacTBOPOB UX COJICH Honyuam eo3moscHocms peIeHnss KOMMYHUKATHBHBIX
OCHOBHBIE COCTHHEHUS Hayuyumuvcs: OCO3HABAThH 3amad.
TaJIOTEHOB: TaJOT€HOBOJOPOIHI, HEOOXOIUMOCTH COOJIOACHUS
COJIH TaJIOTEHOBOIOPOTHBIX TIPaBUJI SKOJIOTHIECKOM
KHCIIOT. 0e30MMaCHOCTH TIPU OOPAIIICHUH C
JdeMoHcTpauum: rajioreHaMu
O06pas1pl IPUPOTHBIX Hayuamcs: ycTaHaBIUBaTh CBS3b
COEIMHEHUH XJ10pa. MEX/y CBOMCTBAMHU COCIUHEHUN
JIa6. onbITHI: U UX IPIMEHEHUEM, U3y4aTh
27. KauecTBeHHas peakuus Ha CBOWCTBA COCIMHEHUI TraJIOTEHOB
TaJIOTCHUT-MOHBI B XO/IC BBIITOJTHCHUS
11a00paTOPHBIX OMBITOB ,
Honyuam eo3mosicHocms
HAayuumucs: UCIOIb30BaTh
nproOpeTeHHBIE KOMIICTCHIIH
MIPY BBITOJHCHUH TMPOEKTHBIX
paboT O U3YYECHUIO CBOHCTB U
croco0OB MOJTy4YeHHS U
pacro3HaBaHusl COEAMHEHUMN
TaJIOTEHOB

19. HpaKTquCKaH Pemenue sxcnepuMeHTaIbHbIX Hayuamcs: obpamarscs ¢ PeryasitTuBHble: OBnaznenne
paGora Ned 3a1a4 o teme «lloarpymnma nabopatopHbM o0opynoBaHueM | OCYIIECTBISIOT MMOIIATOBBIN HaBBIKAMH TSI
P TaJIOTCHOBY» W HarpeBaTEeIbHBIMU MPHOOPAMH | KOHTPOJIb TIO PE3YIIbTATy MPaKTUIECKOH

CHICHHC B COOTBETCTBHH C IPaBUIIAMH I[o3naBaTenbHBIE: JIESITeTbHOCTH
OKCIICPUMCHTAJIbHBIX TEXHUKH OE30MaCHOCTH, ITpOBOJSAT CpPaBHEHUE U

3aaa4d 110 TEMC

OITMCHIBATh XUMHUYCCKUI

Knaccn(bnxaumo 110 3a1aHHBIM




«[Toxarpymma IKCIICPUMEHT C MMOMOIIBIO A3bIKA | KPUTEPUAM
FAJIOrEHOBY XHMHH, AENATh BHIBOABI 110 KomMMmyHHKaTHBHBIE:

pesyibTaTaM SKCIepPHMEHTA. Haxonat obmee perenue

Ionyuam eo3moorcnocmeo yaeOHoit 3amaun

Hay4umsca: 0CO3HABATh

HEOOXOIUMOCTE COOJTIOIEHNS

npaBui Thb u OT mna

COXpaHEHHsI CBOETO 3/10POBbsl U

OKPYKarOIIHX

20. | Kucnopon CrpoeHue aTomMa 1 aJIIOTPOIIHS Hayuamcs:, PeryasiTuBHbIE: CrpemiieHue K
IpakTHyecKas KUCIIOPO/Ia; CBOMCTBA U XapaKTepu30BaTh CTPOCHHE Pa"i'nmqafoT CHoco0 U pe3ynbTar 3JI0POBOMY
paGora Ne5 MPHMEHEHHE €ro ATIOTPOIHBIX MOJIEKYJIBl KHCIIOpOa, JIeUCTBHS 00pa3y Xn3HH
Moaudukanuii. JIag. onbITHI: COCTaBISITh XUMHUYECKHUE IMo3HaBaTesbHBIE: OgnasieHue
Pemenne 28. Ilomyuenue YpaBHEHHUS, XapaKTepU3YIOIIHe Bnaneror o6umm npuemMom HaBBIKaMU IS
JKCHEPUMEHTAIBHBIX U PACIIO3HABAHKE KHCIOPOJA XHMHYECKHe CBOUCTBA peLreHuns 3a1aq NPaKTUYECKON
3aj1a4 [0 TeMeE [Tony4eHue, cobupanue u KUCJIOpOJa, OOBICHATD KoMMyHHKATHBHbIE: JeATEIIBHOCTH
«Iloarpymma pacro3HaBaHUe NPUMEHEHHE AJUIOTPOIIHBIX JloroBapMBaroTCsi 0 COBMECTHOM
KHCTOPOIa» ['a3o0B. Moau(UKaunil KUCIopoaa, JEATEeIBHOCTH MOJ PYKOBOJCTBOM
Pemenne skcriepuMeHTaTbHBIX OITKCHIBATh JIA0OPATOPHBIC U YUHUTEIS

IIpakTHyeckas 3ana4 no teme «Iloarpynna [POMBIIUIEHHBIE CIIOCOOHI
pa6ora Ne6 KHCTIOPOZA» HOJTyYEHHUS KUCIOPOJIA .
[Monyuenwue, THonyuam 803moacHOCMb

coOupanue u
pacrio3HaBaHME T'a30B

Hay4umucs: TPaMOTHO
obpamartbcs ¢ BEMeCTBaMHU B
[IOBCEIHEBHOM JKU3HU
Hayuamca: obpamarscst ¢
nmabopaTOpHEIM 000pyIOBaHHEM
W HarpeBaTeJIbHBIMHU NTPUOOpaMHU
B COOTBETCTBHH C NPaBHJIaMU
TEXHHUKH 0€3011acHOCTH,
OTIMCHIBATH XUMUYECKHH
9KCHEPUMEHT C ITOMOIIBIO S3bIKa
XHMHUH, JIeJIaTh BHIBOJIbI 110
pe3ynbpTaTaM dKCIIEpUMEHTA.
THonyuam 6o3mooicrocmo
Hay4umuCcs: OCO3HABAThH
HEOOXOAUMOCTE COOJTIOIEHHUS
npaBunTh u OT ans coxpaneHus
CBOETO 3/I0POBbI U
OKPYXaIOMINX




21. Cepa, ee (bﬂgﬂquKHe CrtpoeHue aToMa U aJlJIOTPOTIHUS Hayuamcs: PeryasituBHbIe: Dopmupyrot
1 XUMHUECKHE CEpHI; XapaKTepru30BaTh CTPOCHUE PasmigaroT criocod u pe3ynbpTar OCHOBBI
o CBOWCTBA U IPUMEHEHUE MOJICKYJIBI CEPHI OOBSCHATH JefcTBUA. YUHUTHIBAIOT IPAaBWIO B | SKOJIOTHIECKO
CBOMCTBA. POMOMYECKON CEepHI. 3aBHCUMOCTH CBOIICTB CEpHI OT €¢ | IUTAHUPOBAHUH W KOHTPOJIE TO MBIIIJICHHS
CoenuHenus cepbl. JleMOHCTpALIHM: nonoxenns B [ICXD JI.U. croco6a pemenns dopMUpYIOT
BsanmogelicTBue cepsl MeHnneneeBa, COCTaBIATh IHo3naBartenbHbIC: HHTEPEC K
C METaJIaMH, BOJOPOJOM U XUMHWYECKIE yPaBHEHNUS, Brnanerot o6uum npreMom KOHKPETHOMY
KHCIIOPOJIOM. XapakTepu3ymolne XUMUUeckre | pemieHus 3agad. Mcnoas3yror XUMHUYECKOMY
Jlab. onbITHI: CBOWICTBA CEpPBI, O0BACHATH MOUCK HEOOXOTUMO 9JIEMEHTY,
29. TI'opeHue cepbl Ha BO3JIyXe U B | MPUMEHEHHE aJUIOTPOITHBIX HH(POPMALIUH [T BBITIOJTHECHUS TOKCK
KHCIIOpOJie MOIUGBHUKAIIHA CepPBI y4eOHBIX 3a/IaHU C JIOTIOTHUTEIIHH
Oxcuasl cepsl (IV) u (VI); ux Tonyuam eosmodcnocms HCTIONB30BaHUEM yueOHOM oif
MoJIy4eHue, HAy4umucs: TpaMOTHO JIUTEPATYPHI. HHpOpPMALTUU
CBOWCTBa U IPUMECHEHUE oOpamarbcs ¢ BemecTBaMH B KoMMyHHuKaTHBHBIE: 0 HEM.
MTOBCETHEBHOM JKH3HHI JloroBapuBarOTCs O COBMECTHOM
Hayuamcs: NIESITENFHOCTH, TIPUXOS K 00IIeMy
OTIHMCHIBATH CBOMCTBA PEIICHIIO
COCIMHEHUH Cephl, COCTaBIATh
YpaBHCHHSI PEaKIINH,
COOTBETCTBYIOIIMX «IIETTOYKE)
MpeBpauieHui
Tonyuam so3moxcnocmo
HAy4umucs: TPOrHO3UPOBATH
XUMHUYECKHE CBOMCTBA BEUIECTB
Ha OCHOBE MX CBOMCTB H
CTPOCHHUS.
22. | A30T H ero CBOICTBa CrpoeHue aToMa U MOJIEKYJIbI Hayuamcs:, PerynsituBHble: DopMUpYyIOT
a3o0Ta, XapaKTepU30BaTh CTPOCHUE [ImaHUpYIOT CBOM NEHCTBUS B UHTEpEC K
CBOWCTBA a30Ta KaK IMPOCTOTO aToMa M MOJICKYJIBI a30Ta, CBSI3M C TTOCTABJICHHOM 3a/1a4ueii 1 KOHKPETHOMY
BeIIeCTBA OOBSICHATH 3aBUCHMOCTH CBOWCTB | YCIOBHUSMHU €€ PEIICHHS XUMHYECKOMY
a30Ta OT €ro MoJIOKEHHS B IMo3HaBaTeabHbBIE: 3JIEMEHTY
I[ICXD5 A.1. Menneneesa, CraBat u GOopMyIHPYIOT HETH U
COCTaBIISITh XUMHUYECKUE poOJIeMBI ypoKa
YpaBHEHHSI, XapaKTEPUIYIOIIHE KomMmykaTuBHbIE:
XUMHUYECKHE CBOMCTBA a30Ta AJIEKBATHO HCTIONB3YIOT PEYEBHIE
Lonyuyam 6o3moorcnocms cpencraa s 3¢ hekTuBHOTO
Hay4umucsi: TPaMOTHO peneHnss KOMMYHHKATHBHBIX
oOpamarbcs ¢ BenIeCTBaMH B 3a1a4y
MMOBCEIHEBHOM JKU3HU
23. | AMMHAaK # ero AMMMaK, CTpOE€HHUE, CBOWCTBA, Hayuamcsa: onuceiBath cBoWcTBa | PeryasiruBHbIE:

coenuuenus. Conu

MOJYy4YCHUC U IPUMCHCHUEC. Comn

aMMHaKa B X0/I€ IPOBCJACHUSA

IInanupytoT cBOM AeHCTBUS B




AMMOHU

aMMOHHUS, MX CBOIMCTBA U
MIpUMEHCHHE.
JIab. onbITHI:

31. U3yueHue CBOMCTB aMMHUaKa.

32. Pacnio3naBanue conei

71a00PaTOPHBIX OIBITOB,
MPOBOANTH Ka4ECTBEHHYIO
PEaKIUIo Ha HOH -aMMOHHS
Ionyuam eosmoorcHocms
Hay4umuCcsi: TIPABOIUTH

CBSI3U C IIOCTaBJICHHOM 3ajauei u
YCIIOBHSIMH €€ PEICHUS
Ilo3HaBaTeabHbBIE:

CraBat u GOpMYIHPYIOT HETH ’
poOJIeMBI ypoKa

AMMOHHS IpUMepHl YPaBHEHUH peaKIui, KoMmykaTuBHbIe:
JISKALUX B OCHOBE KoHnTponupyrot neiictBust
MPOMBIIUICHHBIX CIIOCO00B napTHepa
MOJTyYCHHs] aMMUaKa
24. | Okcuasl a30Ta Oxcugst azota(ll) u (1V) Hayuamecs:, PeryasTuBHbIe:

OIUCHIBAaTh CBOWCTBA
COEIMHEHUU a30Ta, COCTABIIATh
YPaBHEHHUs peaKLui,
COOTBETCTBYIOILUX «IIETIOYKE)
MIpEeBpPALIECHUI

Honyuam eo3moorcnocmeo
Hay4umucs: TPOrHO3UPOBATh
XUMHYECKHE CBOMCTBA BEILIECTB
Ha OCHOBE UX CBOMCTB 1
CTPOEHUS

Y4UTHIBAIOT IPABUIO B
IJTAHUPOBAHHUH U KOHTPOJIE
croco0a perieHus
Ilo3HaBaTenbHbIC:
Hcnonp3yroT HOUCK HEOOXOIIMMOit
HHPOPMALINH IS BHITIOJTHEHIS
Y4eOHBIX 3aJaHUH ¢
HCTIOJIB30BaHUEM YIeOHOM
JIUTPATYPhL
KommykaTuBHbIe:
KonTtponupyrot aelicteue
napTHepa




?25. | A30THas KHCJIOTa KakK A30THas KHCIIOTa KaK Hayuamcs: PeryasituBHbIe:
3JIEKTPOIIUT, e& SMEKTPOIIHT, ee OIMCHIBATH CBOMCTBA a30THOM Paénnqa}oT cnoco0 ¥ pe3yibTaT
CBOMCTBA U IPUMEHEHUE. KHCJIOTBI, B XOJ1€ IPOBEAECHUS nerctus. [lnanupyror cBou
TIPUMCHCHHC. JdeMoHCcTpanum: 71a00PATOPHBIX OTIBITOB JIEHCTBUS B COOTBETCTBUU C
A30THas KUCJIOTA KaK O6pa3ibl BaKHEHIIHX Ionyuam 603modcHOCHDb MOCTABIICHHOM 3a1aucii 1
OKHCIIUTEINb, €€ JUTS HApOJTHOTO XO3HCTBA HAy4umucs: COCTABIATD YCIIOBUSIMHU €€ peanu3aliu
NOJIyYCHHUE. HUTPATOB. «UEMOYKM MPEBPALEHHN IO Ilo3naBaTeabHbIE:
JIa6. onbITHI: azoTy Bnaneror o6umm npueMom
33. CaoiicTBa Hayuamcsa: cocTaBnsTh penieHus 3agau
pa36aBneHHON a30THOI kucaoTEl | ypaBHeHus OBP c yuactuem KoMMmyHuKaTUBHBIE!
A30THas KHCIIOTa Kak a30THOM KHCIIOThI, IPUMEHSTh JloroBapuBaroTcs 0 COBMECTHOM
okucnutens. Hutpats! u COJIM a30THO KUCIIOTHI B JIESITeNTBHOCTH, IPUXOJAT K
HUTPUTBI, IpobdiemMa ux MIPAaKTUYECKOIl JesTeIbHOCTH, o01IeMy peneHuto
COJIEPKAHUA B C/X TPOTYKIIHH. MIPOBOJUTH KAUECTBEHHYIO
A3zoTHBIE yIOOpeHUS pPEeaKkLuIo Ha HUTPAT - UOH
JdeMoHcTpanum: Tonyuam eosmodicnocme
BzaumopneiictBue Hay4umu s’ XapakTepu30BaTh
KOHLEHTPHUPOBAHHOHN a30THOM oco0bIe cBOicTBa
KHCJIOTBI C MEJIBIO. KOHLEHTPHUPOBAHHOM a30THOI
JIa6. onbITHI: KHCJIOTHI
34. BzaumopencTaue
KOHLEHTPUPOBAHHOH a30THOM
KHCJIOTBI C MEZIbIO
20. cpoc(pop_ CtpoeHune aToMa U aJlJIOTPOTIUS Hayuamca: PeryasitTuBHbIe: DopmMupyrot
CoeuHeHus docdopa, cBoticTBa 6emoro u XapaKTepU30BaTh CTPOCHHE [InanupytoT cBOU AeHCTBUS B UHTEpEC K
I KpacHoro (ocdopa, ux aToMa ¢ocdopa, 0OBICHATH CBSI3M C [IOCTABJIEHHOM 3a/1a4ueil u KOHKPETHOMY
(ocgopa. Ionatre o npuMmeHenue. OCHOBHbIE 3aBHCUMOCTbH CBOMCTB (ochopa YCIIOBUSIMHU €€ PELIEHUS XUMHUYECKOMY
ocopubIx coemunenus: okcun gocdopa (V) | oT ero nonoxenns B [ICXD .. | IMo3naBaTeabHbIe: SIEMEHTY,
yz[06peH1/1;Ix u oprodochopHast Kuc- Menpeneesa, COCTaBIATh CraBsT 1 GOpMYJIUPYIOT LENU U MOKMCK
nora, pocdater. DochopHbie XUMUYECKUE YPAaBHEHMUS, pOOIEMBI YpoKa JIOTIOJTHUTEIbH
ynobpeHus. XapakTepusyonme xuMudeckne | KoMMyHHMKaTHBHbIE: oM
JeMoHCcTpanuu: CBOICTBa a30Ta AZIeKBaTHO HCIOJB3YIOT PeUYeBBe | MH(OPMAIHH
OO06pas1pl IPUPOTHBIX B pe3yJbTaTe MPOBEACHUS cpencrsa st 3 HEKTUBHOTO 0 HEM.

coenmHeHuH hocdopa. Obpasmbl
BOKHEHIINX JJIsI HAPOJAHOTO
xo3siicTBa Pocdaros.

JIa6. onbIThI:

35. Topenune pocdopa Ha Bo3Iyxe
U B KUCJIOPOJIE.

36. Pacnio3naBanue docdarton

1abOPaATOPHBIX OTBITOB,
IIPOBOAUTH KAYE€CTBECHHYIO
peakuuto Ha ¢pocdar - HOH
szyqam 603MOIHCHOCMb
Hayuumucs: OIHCHIBATH
(bu3nYeCKre U XUMUICCKHE
MIPOIIECCHI, SBISIONIUECS YaCThIO

PEeUICHUA KOMMYHUKATHUBHBIX
3aga4




KpPYrOoBOpPOTa BEILECTB B IPUPOJE

27. | Yraepon CrpoeHue aToMa 1 aJIIOTPOIIHS Hayuamca: xapakTepu30BaTh PerynsiruBubie: dopmupyror
OKCHIBI yIIIepoa YTIIEpoTia, CBOFCTBa ero CTPOEHIE aToMa yrepona, Paénnqa}oT CHoco0 U pe3ynbTar MHTEpEC K

Mou(UKAIKH U UX IPUMEHEHHE. | OOBSICHATH 3aBUCUMOCTD CBOMCTB | IEHCTBUS KOHKPETHOMY
JeMoHCcTpanuu: yIJIeposa OT €Tro IOJIOKCHUS B IMo3HaBarenbHbIE: XUMHUYECKOMY
[Mornomenne yriem [ICXD .M. Menpeneena, Brnagerot o6mum npueMom 3JIEMEHTY,
PacTBOPEHHBIX BELIECTB WIN COCTABJIATh XUMUIECKHE pemeHus 3aga4d TIOMCK
ra3oB. BoccraHoBneHne Menu U3 | ypaBHEHUS, XapaKTePHU3YIOIINE KoMMyHHKATHBHbBIE: JOTIOTHUTENbH
ee OKCHJA YIIIEM. XMMHYECKHE CBOMCTBa yriiepoja | JloroBapuBaroTCs 0 COBMECTHOM oii
Jla6. onbITHI: THonyuam 603moarcHoCmb JIeSITENIbHOCTH 1101 PyKOBOJCTBOM | MH(OpMaLuu
37. 'opeHue yrist B KUCIOPOAE HAY4UmbCA. ONHUCHIBATH yUHUTEIs 0 HEM.
Oxcuppt yraepoaa (II) u (IV), ux | dusndeckue u xumuueckue DopMUpPYIOT
CBOMCTBA U MMPUMECHCHUEC IMPOUECCHI, ABJIAOMUCCS YaCTbIO YMEHUE

KPYrOBOpPOTa BELIECTB B IIPHPO/IC UCIIOJIb30BaTh

Hayuamcs, 3HaHHA B OBITY

OTIMCHIBATH CBOMCTBA OKCUIOB

yIIIeposa, COCTABIATh

YpaBHEHHSI PEaKIHH,

COOTBETCTBYIOIINX «IIETIOUKE)

MPEeBpaIIeHNUH . IPOBOIUTH

Ka4eCTBEHHYIO PEaKIHIO 110

PACIIO3HABAHUIO YTIIEKHUCIIOTO

rasa

THonyuam 803moacHoCmb

HAy4umsca.: IPOTHO3UPOBATh

XMMHUYECKHE CBOICTBA BEIIECTB

Ha OCHOBE MX CBOWCTB U

CTPOCHHS

28. | YroabpHas KUCIIOTA U VYronpHas kucnora. Conu Hayuamcs: PeryasituBHble: DopmupyroT
eé COTH. YTOJIBHOU JlaBaTh OTpeJeNICHNs MOHATHAM | Pasnnuaror criocod u pe3ynbTar yMEHHUS

KHCJIOTBI: KaJIBIIUT, COAA, TTOTAII, | «KECTKOCTh BOJBD» ,0NUCHIBATH JIeUCTBHSA UCIIONIb30BATh

KecTtkocTh BOIBI U

CIOCOOEI €€
yCTpaHEHUS

nx
3HA4YEHHE U IPUPOJIE U KH3HU
YeJI0BEKa.

JKecTKOCTh BOJIBI M CIIOCOOKI €€
yCTpaHEHHsI.

JdemoncTpanum:

O06pas3irsl IPUPOIHBIX
coennHeHui yriepona. O6pasisl
B)KHEHWIIMX JJIS1 HAPOJIHOTO
X03s1HicTBA KapOOHATOB.

CBOMCTBA YroJbHOW KHUCIIOTHI,
COCTAaBJISATh YPABHEHUS PEAKIUA,
COOTBETCTBYIOIIUX «IIETIOYKE)
MpeBpalieHuil , COCTaBIATh
Ha3BaHMs COJIEH yrOJIbHON
KHCIIOTHI,

MIPOBOIUTH KAYE€CTBEHHYIO
PEaKIHo Ha KapOoOHAT - HOH
Honyuam eo3moorcnocmo
HAay4umucs: NPOrHO3UPOBATh

IHo3naBartenbHbIe:

BnageroT o6mmM mpremMom
penieHus 3anaq
KomMyKkaTHBHBIE:
JloroBapuBaroTcs 0 COBMECTHOM
JACATCIBHOCTM, NIPUXOJAT K
0011eMy pPEIIeHUI0

3HaHUS B OBITY




Jlad. onbITHI:
38. [TomyueHue yroapbHOM

XHMHYECKHE CBOMCTBA BEIICCTB
Ha OCHOBE MX CBOMCTB H

KHCJIOTHI M U3yUEHHE €€ CBOMCTB. | CTPOCHUS
39. ITepexon kapOOHATOB B
TUIPOKapOOHATEL
40. Pa3noxeHne rugpokapOoHaTa
HATPH
29. Kpemuuii. CrtpoeHne aToMa KpeMHUS; Hayuamcs: PeryasTuBHbIe: DopMUpPYIOT
Coe/IMHEeHNUs KPEMHHUSL KPHCTA/UTMMECKHH KPEMHHI, ero XapaKTepu30BaTh CTPOCHHE AJIeKBaTHO BOCIIPHHHMAIOT UHTEpeca K
CHUIMKATHAS CBOMCTBA M IPUMEHEHUE aToMa KpeMHHS, ou6T,aCH;1TL NIPE/TIOKEHHS ¥ OLICHKY YUHUTEIs KOHKPETHOMY
Oxkcun kpemuus (IV), ero 3aBUCHMOCTb CBOWCTB KPEMHUS 1 OJAHOKJIACCHUKOB XUMHUYECKOMY
HPOMBIIIIEHHOCTD HPUPOIHBIE ot ero nojoxenus B [ICXD JI.U. | Io3HaBaTe/bHbIe: SIEMEHTY,
pa3HOBUAHOCTU. CHIIMKATHI. Menpeneesa, COCTaBIIATh Bribuparor Hanbosnee IIOMCK
3HayeHHe COeIMHEHUH KPEMHUS B | XUMUYECKHE YPaBHEHUS, 3¢ eKTUBHBIE CIIOCOOBI PEIICHHS JIOTITOTTHUTENILH
JKUBOU M HE)KHUBOI TIPHPOIE. XapaKTepU3YIOIINEe XUMIYECKUE | 3a7ad, KOHTPOIUPYIOT U o
JeMoHcTpanum: CBOHCTBA KPEMHUS OIICHUBAIOT MPOIIECC U pe3yabTaT | WHPOPMAIUU
O0pa3isl IPUPOITHBIX Honyuam eo3moscHocms JIESITeTFHOCTH 0 HEeM.

COEIMHEHUIN KPEMHHS.

JIa0. onbIThI:

41. [lonyuyeHue KpeMHEBOU
KHUCJIOThI U U3yUYEHHE €€ CBOMCTB
IlonsTue o cunuKaTHOM
npoMmslieHHocTd. CTeko,
[IEMEHT, KepaMHKa.
JdeMoHCTpanum:

O0pasuel cTekna, KepaMuKH,
LEMEHTa

HAy4umucsi: TPAMOTHO
oOpaImaThest ¢ BEIEeCTBaMH B
MOBCEIHEBHOM KHU3HH
Hayuamcs:

OIMCHIBATh CBOMCTBA OKCUJA
KPEMHMSA, COCTABJIATE YPABHCHUA
peakuuii, COOTBETCTBYIOLIUX
«ILIETI0YKE» MPEBPALLECHUH .
MPOBOJIUTH KAYECTBEHHYIO
pEaKIMI0 Ha CHUJIMKAT - HOH
THonyuam eozmodicHocme
HAy4umucsi: IPOTHO3UPOBATh
XUMHYECKHE CBOWCTBA BELIECTB
Ha OCHOBE MX CBOMCTB U
CTPOEHHUSL.

Hayuamcs: npakTU4ecKoMy
[IPUMEHEHUIO COEAMHEHUN
KPEMHHS

Tonywam eo3modrcnocms
Hay4umucs: NPOrHO3UPOBATh
XMMHUYECKHE CBOICTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U
CTpOEHUs

KoMmyHukaTuBHbBIE!
JloroBapuBaroTcs o
pactpeneneHuH (yHKIWHA U poJIeit
B COBMECTHOH AEATEIbHOCTU




30. KontposbHasn KoHTpois mpeaMeTHBIX U Haywamcs: npuMeHaTh PerynsaTuBHBIE: OCYLIECTBIISIOT IIposBisiroT

paGora Ne2 o Teme METaIpPEIMETHBIX yIEOHBIX MOTy4CHHBIC 3HAHUS U MOIIATOBBII ¥ NTOTOBBIH OTBETCTBCHHO

H neiicteuit o Teme «Hemeramnsl» | copmupoBaHHBIE YMEHUS LIS KOHTPOIIb 110 PE3YJIBTATY CTb 32

«HeMCTAUIB penieHust yueOHbIX 3a1a9 Ilo3naBaTeabHbIE: pe3yIbTaThI
CTPOSAT PeUeBOE BHICKA3bIBAHNE B
YCTHOH 1 THCEMEHHOH popme
KoMMyHHUKATHBHBIE. yIUTHIBAIOT
pa3Hble MHEHUS U CTpEMTCA K
KOOPAMHAIMU Pa3IIMYHBIX
MO3ULUN B COTPYIHHUYECTBE

Tema 5. O06001mIeHHe 3HAHNH 10 XUMMH 32 KYPC OCHOBHOM MIKOJIbI (44.)

31. HepnozmquKaﬂ Hayuamca: 0600mate 3HaHus 1 | PeryisiruBHbIe: Bripaxatot
cucrema JI.U. MpECTABIATE HX CXEM, Tabmun, | BHocsT Heo6xoz[1/£MLIe a/IeKBaTHOE
MeHzeneesa 1 Ipe3eHTaui KOPPEKTHBHI B ICHCTBHUE TOCIIE MIOHHMaHHe

€ro0 3aBepIICHNS Ha OCHOBE €r0 U NPUYUH
CTpO€HHUE aToOMa. ydeTa XapakTepa cIeIaHHbIX ycmexa u
DIEeKTPOOTPULIATETHH omm6oK Heycrexa
octh. CTerneHnb Ilo3naBaTeabHbIE: y4eOHO
okucieHus. CTpoeHme CtposT peueBoe BbICKa3bIBaHHE B JIeSITeNTBHOCTH
YCTHOW U MUCHhMEHHOH hopme
BeINCCTBA. KoMMyHuKaTHBHBIE:

32. | Knaccndukaums KOHTPOJHUPYIOT AeHCTBHS
XUMHYECKUX napTHepa
peaKunii.

SJIGKTpOJII/ITI/I‘lCCKaH
JYICCOIIMAIHSL.

33. | Knaccuduxarus
HEOPTaHNYCCKUX
BCIICCTB.

XapakTepHble
XUMHUYCCKUC
CBOMCTBA
HCOPTaHUYCCKUX
BCIIIECTB.

34. KonTpoabHasi TectupoBaHue N0 BapuaHTaM Hayuamca: npumeHsTs PeryasiTuBHBIC: OCYIIECTBIISIOT Beipaxaror

paﬁoTa Ne3 I'MA nemoBepcun MOJIy4EHHBIE 3HAHUS U MHOIIIATOBBIA M UTOTOBBIA aZeKBaTHOE
c(hOopMHUpPOBAHHBIE YMEHUS JIS KOHTPOJIb 110 Pe3yIbTaTy ITOHUMAaHKe

pemeHus yueOHbIX 32134 Ilo3HaBaTeabHbIE: HNPUYUH

CTPOSIT peYeBOe BHICKA3bIBAHNE B ycnexa u




YCTHOW ¥ MUCHMEHHOM (hopMme
KomMmyHuKaTuBHbBIE!
DopMynHpyIOT COOCTBEHHOE
MHEHHE U MTO3ULHIO

Heycrexa
yaeOHoIt
JEeATeIbHOCTH
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