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IosicHuTeNLHAA 3aNINCKA

Pabouas nporpamma s 9 kitacca 00111e00pa30BaTENbHBIX YUPEXKIECHUN
(6a30BbIi1 YPOBEHB).
Pabouass mporpamMma cocTaBi€Ha B COOTBETCTBHHM C TpeOOBaHMAMHM DenepalbHOTO IOCYIapCTBEHHOIO 00Pa30BATEIBLHOTO
CTaHJlapTa OCHOBHOIO 00IIEro 0Opa3oBaHusl BTOPOro MOKOJIeHUs, [[puMepHOl mporpaMMbl OCHOBHOTO OOIIETO 00pa30BaHus 110
XUMUHU U aBTOpckoi [Iporpammel kypca xumun s 8-9 kiaccoB oOuieo0Opa3oBaTenbHbIX yupexaeHuii(0a3oBsiii ypoBenb) O.C.
["abpuensna (2018rona). Hacrosimas nporpaMmma yuauThiBaeT pekoMeHaanuu [lpuMepHoii nporpaMMbsl 110 XUMUU I OCHOBHOM
IIKOJIB.

Pabouas mporpaMMa 1mo XMMHUHU: KOHKPETHU3UPYET MON0oxKeHUsI DYyHIaMEHTAIBHOTO Spa COACpKaHUS OOY4YeHHUS XUMHUU C
YU4€TOM MEXKMPEIMETHBIX CBsI3ei Y4EOHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKJIA; OIpelnesseT IOCIe0BaTeIbHOCTD
M3YYEHUS EUHULL COIepkKaHUsl 00yUeHUsI XUMUU U (pOopMUpOBaHHUS (pa3BUTHUS) OOIIUX YUEOHBIX U CEUU(DPUUECKUX MPEAMETHBIX
YMEHH; 1aeT OpUEHTUPOBOYHOE pacipe/ieieHne yueOHOro BpEMEHH 110 pa3jiesiaM U TeMaM Kypca B MOJIATbHOCTH «HE MEHEEY.

CopepxaHve NpOrpaMMbl HaIlpaBJI€HO Ha OCBOEHME 3HAHMM M Ha OBJAJeHUE YMEHUSMU Ha 0a30BOM YpOBHE, UTO
cootBeTcTBYyeT (OOpa3zoBarenbHOl mnporpamMMe ImKoJdbl. OHa BKIIOYAET BCE TEMbl, NPEIyCMOTPEHHbIE (heaepanibHbIM
roCyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro OOpa3oBaHMs MO XMMHUU M aBTOPCKOW MPOTrpaMMOM
y4eOHOTro Kypca.

IIporpamMmma kypca «XuUMHUW» IIOCTPO€HA HAa OCHOBE CHUPAJIBHOW MOJENM, NPEIyCMaTPUBAIOLIEH IIOCTEIIEHHOE pPAa3BUTHE U

yriyOJieHne TeOPEeTUYECKUX MPEACTABICHUM MTPU JIMHEHHOM 03HAKOMIICHUH C YMITUPUYECKUM MaTepUaIoM



B npeaMEeTax €CTCCTBCHHO-MATECMATHYCCKOI'0 IIUKJIAa BCAYINYIO POJIb UTPACT IMMO3HABATCIIbHAA ACATCIbHOCTD U COOTBCTCTBYHOIIUC

€M M03HAaBATECIbHBIC y‘I€6HI>I€ I[CﬁCTBHH. B cBsi31 ¢ 5TUM OCHOBHBIMH neJasaMu Oﬁy‘leHI/Iﬂ XHUMHH B OCHOBHOM IIKOJIC SIBJISIFOTCS:

1) dopMupoBanue y 00ydaromuxcss yMEHUS BUJETh U TIOHUMATh IIEHHOCTh 00pa30BaHMsl, 3HAUUMOCTh XUMUIECKOTO 3HAHUS IS
Ka)XJIOTO 4YeJIOBEKa HE3aBUCHUMO OT €ro Mpo(ecCHOHATBHON NESITENbHOCTH; YMEHUS pa3inyaTh (DAKThl U OLEHKHU, CPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBA3b C KPUTEPUAMHU OLICHOK M CBSI3b KPUTEPHUEB C OINPEICICHHOW CHUCTEMOW ILIEHHOCTEM,
dhopmynHrpoBaTh 151 000CHOBBIBATH COOCTBEHHYIO MTO3UIIUIO;
2) dhopmupoBaHUEe Y OOYYAIOIIMXCA IIEJIOCTHOTO MPEJCTaBICHUS O MUPE U POJIU XUMHUHU B CO3/JaHUU COBPEMEHHOMN €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHUpPA; YMEHUS OOBICHATH OOBEKTHI M TMPOIECCHl OKPYKAIOMICH JeMCTBUTEIBHOCTH — TPUPOHOM,
COIMAJILHOM, KYJbTYPHOH, TEXHUYECKOU Cpepbl, UCIIOJB3YS TUTSt ATOTO XUMUYECKUE 3HaAHUS;
3) npuoOpeTeHre OOYYArOITUMHCS OMBITA Pa3HOOOpPA3HOM ACATEILHOCTH, IMO3HAHUS U CAMOMO3HAHMS; KIIFOYEBBIX HABHIKOB
(KITIF0OUEBBIX KOMITIETEHTHOCTEHN ), UMEIOIIUX YHUBEPCATBLHOE 3HAYEHUE ISl PA3JIMUHBIX BUIOB JICSITEIHLHOCTH: PEIICHUS MPOOIIeM,
MPUHATHUS PEIICHUM, TMOWCKA, aHalu3a M o0paboTKM WH(OpMAIMK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEpPCHHUI,
COTPYIHHMYECTBA, 0€30MaCHOTO OOpAICHHS C BEIIECTBAMU B MTOBCEIHEBHON KU3HHU.

3amayamu u3yyeHus y4eOHOro npeamera «XumMusa» B 9 Kiracce sBISIOTCS:

yueOHbIe: GOPMHUPOBAHNE CUCTEMbI XUMUYECKHUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTUHBI MUPA;
pa3BUBaIOIIME: PA3BUTHE JIMYHOCTU OOYYAIONIUXCS, MX MHTEUICKTyallbHOE W HPABCTBEHHOE COBEPIIECHCTBOBAHUE,
dbopMUpOBaHHE Yy HUX TYMAHUCTHYECKHUX OTHOIIEHWNW M SKOJIOTMYECKH I€JeCOO00pa3HOro IMOBEACHUS B OBITY U B TPYAOBOM

ACATCIBbHOCTH,



BOCHIUTATe/bHbIE: GOPMUPOBAHNE YMEHUN 0€30MacHOI0 OOpaIEHUs C BEUIECTBAMU, UCIIOJIb3yEMbIMU B ITOBCEAHEBHON KU3HU;
BbIpa0OTKa MOHUMAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XMMUH, a Takke (POpMHpOBAaHME OTHOLIECHUS K XUMHH KakK K

BO3MOKHOM 001aCTH Oy IyIIeH MPaKTHIECKON JeATeIbHOCTH.

OO01as XxapaKTepuCTHKA Y4eOHOro npeamera « XuMus»
B cootBercTBHN ¢ DenepalibHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOIO 00IIEro o0pa3oBaHMsl ydaluecs
JOJKHBI OBJIAZIETh TAKMMH MO3HABATEIbHBIMH YUEOHBIMH JCUCTBUSIMU, KaK yMeHUE (HOpPMYIUpOBaTh MPOOJIEMY U TUIIOTE3Y,
CTaBUTb LI U 33]]a4M, CTPOUTH IUIAHBI JOCTYKEHUS LEJIEH U PEIEeHUs TOCTaBICHHBIX 33/1a4, IPOBOAUTH SKCIIEPUMEHT U Ha €ro
OCHOBE JIeJIaTh BBIBOJIBI M YMO3AKJIFOUEHUS, IPEJACTABIATh UX U OTCTAaUBaTh
CBOIO TOYKYy 3peHus. Kpome 3roro, ydammecs AODKHBI OBJIAJETh NPUEMAMH, CBA3aHHBIMU C OIPEACIICHUEM MOHITHI:
OrpaHUYMBaTh WX, ONMMCHIBATh, XAPAaKTEpU30BaThb M cpaBHHMBaTh. CieqoBaTeIbHO, NPU M3YYEHHH XWMHHM B OCHOBHOM IIKOJIE
yyaluecs JOJDKHBI OBJaJE€Th YYEOHBIMH JIEWCTBHUSIMHU, MO3BOJISIIOIIMMU WM JIOCTHUYb JIMYHOCTHBIX, HPEIMETHBIX H
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
[Ipennaraemass mporpamma IO XUMHUHM pacKpblBaeT BKJIaJ y4yeOHOro NIpeaMeTa B JOCTHUIXKEHHE LeJded OCHOBHOTO 0OILero
00pa3oBaHUsl U ONPeNENsAeT BaKHENIINE COJEPKATENbHbIE JIMHUU MTPEAMETA:
* BellleCTBO — 3HaHUS O COCTaBE U CTPOCHHUH BEIIECTB, UX BAXKHEUIINX (PU3MUECKUX U XUMUUYECKUX CBOMCTBaX, OMOJIOTHYECKOM
JICUCTBUU;

XHMHUYecKasi peakuMss — 3HaHUS 00 YCJIOBHSIX, B KOTOPBIX MPOSBISIOTCA XWMHYECKHE CBOMCTBAa BEILIECTB, CHOCOOax

YIPaBJICHUA XUMHUYCCKHMMH nmponecccamMu,



NpUMeHeHUe BelleCTB — 3HAHHUS U OMNbIT MPAKTUYECKON JIEATEIbHOCTH C BEIECTBAMM, KOTOpbIE HauOOJIee YacTo
YHOTPEOJISIIOTCA B MOBCEIHEBHOM >KU3HU, IIUPOKO HCIOJIB3YIOTCSA B MPOMBIIUIEHHOCTH, CEIbCKOM XO3SIMICTBE, HAa TPAaHCIIOPTE;

SI3bIK XMMHHM — CHCTEMA Ba)XXHEHIIMX MOHATUNA XUMHHM M TEPMHUHOB, B KOTOPBIX OHM OIHMCBIBAIOTCS, HOMEHKIATYypa
HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHMs (B TOM YHCIE U TPUBUAIBHBIE), XUMUYECKUE (POPMYJbl U YPABHEHHS, & TAKKE
npaBuia nepeBoja HH(OpPMaIMKU C €CTECTBEHHOTO SI3bIKa HA S13bIK XUMUU U 0OpPATHO.
[Tpu oTOope coaepkaHusi, KOHKPETU3UPYIOIIETO MPOrPaMMy, YUUTHIBAIOChH, YTO Mepesl o0ImKMM 00pa30BaHUEM HE CTOUT 3ajaya
PO EeCCHOHAIBHON MOATOTOBKU O0YYarOIUXCsA. DTO ONPEAETUIO MOCTPOCHUE Kypca Kak OOLIEKYJIbTYpHOIO, HAIPaBJIECHHOIO,
npexJe Bcero Ha (JOPMHUPOBAHME M PA3BUTUE MHTEpEca K M3YYCHHIO XUMHUH. YUT€Ha OCHOBHAsi OCOOEHHOCTH IMOJAPOCTKOBOIO
BO3pacTa — HayaJlo Iepexoja OT IETCTBA K B3POCIOCTH, KOTOPBIA XapaKTepU3yeTcs pa3BUTHEM IIO3HABATENIBbHOMN Cephl.
Ha »rtane ocHoOBHOro oOumiero cpeaHero oOpa3oBaHUsA MNPOUCXOAUT BKIIOUYEHHE OOYYaloIUXCS B MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIbHOCTh, OCHOBY KOTOPOW COCTABIIAIOT TaKuWE€ yHHMBEpCalbHbIE yuyeOHbIE NEHCTBUSA, KaK yMEHHE
BUJIETh MPOOJEMBI, CTAaBUTh BOIPOCHI, KIACCU(DPUIMPOBATh, HAOMIOAATH, MPOBOJUTH SKCIEPUMEHT, JENaTh BBIBOJALI U
YMO3aKIIIOUEHHsI, O0BSICHATD, JJOKA3bIBATh, 3aIMILATH CBOU UJIEU, AaBaTh onpeaeaeHus noHatuaM. CroJia xe OTHOCATCS MPUEMBI,
CXOJHBIE C OINpPEACIICHUEM IOHATHN: ONMCAHUE, XapaKTEPUCTHUKA, PA3bsICHEHUE, CpPaBHEHUE, pasinyeHue. @opMupoBaHUe 3THX
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI HAUMHAETCS €lE B HAYaIbHOM IIKOJIE, @ B KypCce XMMUU OCHOBHOM IIKOJIbI IPOUCXOJUT UX
pa3BUTHE U COBEPILICHCTBOBaHME. B CBA3M ¢ 3TUM pe3epBHBIC Yachl MNIAHUPYETCS UCIONIb30BaTh Ha (POPMUPOBAHKE U PA3BUTHE

yMeHI/II\/’I HpOGKTHOfI u I/ICCJ'ICJIOBaTeJ'IBCKOI\/’I ACATCIIbHOCTU, YMCHHUC BUACTDH HpO6HCMBI, ACJIaTb BbIBOJbI 1 YMO3AKIIIOUCHUS.

MecTo y4eOHOro npeamera B yueOHOM IJIaHe



Oco0eHHOCTBIO COJIEpKAHUS Kypca «XHUMHUS» ABIIAIOTCS TO, UTO B 0a3MCHOM yueOHOM (00pa30BaTEIbHOM) IUIAHE 3TOT NMPEAMET
MOSBJISIETCSA MOCIEAHUM B PSIAY U3YUYECHHsS] €CTECTBEHHOHAYYHBIX NTUCUUILIMH. /[aHHAs HE0OXOAMMOCTb OCBOEHUS OOBSICHSAETCA
TEM, YTO IIKOJIBHUKH JTOJKHBI 00J1a1aTh HE TOJIBKO OINpPENEICHHBIM 3allaCOM IPEIBAPUTENIBHBIX €CTECTBEHHOHAYUHBIX 3HAHUH,
HO W JOCTaTOYHO XOPOIIO PAa3BUTHIM aOCTPAKTHHIM MBIIUICHHEM. YYalIUMHCA YK€ HAKOIUJICHbl 3HAHHUS IO CMEXHBIM
OUCLUIUIMHAM [HMKJIa: OWOJNOruM, (PU3MKH, MaTeMaThku, reorpaduu, chHOpMHUPOBAIUCH YMEHHUS AaHAJIU3UPOBATH, BECTU
HaOJII0/IEHUS], CPAaBHUBATh OOBEKTHI HAOIIOIEHUS.

B cootBeTcTBUM ¢ y4eOHBIM IUIAHOM Ha HU3yUYCHHE XUMHUHM B 9 Kilacce OTBOAMUTCS 2 yaca B Hejento, 70 4acoB B roj, Npu
HOPMAaTUBHOM MPOJIOJKUTENILHOCTH ydeOHOro rojga 35 y4yeOHbIX Henenb. B COOTBETCTBHM €O CIIOKMBIIEHCS MHPAaKTHKOU
OpraHM3ali OCHOBHOTO 00IIero o0pa3oBaHHs B 0OOpa3oBaTENbHBIX YUPEXKJIEHUSAX OOIIero o0pa3oBaHUA peajibHas
MPOJIOJKATENFHOCTh YY€OHOTO T0o/la MEHBIIE HOPMAaTHUBHOM M cocTaBisieT 34 yuyeOHble Hegenud. Takum oOpa3om, Bpewms,
BblIeIsIeMOe pabounMU yueOHBIMU TUTAHAMU HA U3yY€HUE XUMUHU B 9 Kilacce Ha MPaKTHUKE paBHO 68 dacam.

C yueroM HEH30€KHBIX MOTEPh Y4YEOHOTO BpPEMEHH, BbBI3BIBAEMBIX pPA3NIUYHBIMU OOBEKTUBHBIMHM IPUYUHAMHU, a TaKKe
HEOOXOJMMOCTH BBIICJICHUS JOMOJHUTEIBHOIO BPEMEHM HA H3Y4YEHHE OTIENIBbHBIX BOIPOCOB Kypca XHMHH INPOrpamMMOMn
PeyCMOTPEH OOJBIION 00BEM PE3EPBHOTO BPEMEHH -6 YacoB.

IIporpamMmoil npexyCMOTPEHO ITPOBEAEHNUE:

KOHTPOJILHBIX padoT — 4,

MPaKTUYECKUX padOT — 6 4acoB.

Cpok peanuzaiy NporpaMmbl — OJJUH Y4EOHBIN TO/I.



®opMbl, METObI M CPEICTBA 00yUeHHsl, TEXHOJIOTHH
B nanHOM Kiacce BeAyIIMMU METOAAMU 00YUYEHUS MIPEAMETY SBIISIIOTCS: O0BSCHUTENBHO-HILTIOCTPATUBHBIN U PENPOAYKTUBHBIM,
XOTSl MCHOJB3YETCSI U 4aCTHMYHO-NOMCKOBBIA. Ha ypokax HCHONb3yIOTCS 3JEMEHTHI CIEAYIOIUX TEXHOJOTHH: JIMYHOCTHO -
OpUEHTHpPOBaHHOE 00yueHue, 00yueHue ¢ mpuMeHeHneM onopHeix cxem, UK T, mpoekTHas nesiTenbHOCTD.

Ucnone3yrores cienyromue GopMbl 00yUeHHs: yueOHbIE 3aHSATUS, SKCKYPCUU, HAOJIOJICHMUS, OBITHI, SKCIIEPUMEHTHI, paboTa
C Y4eOHOH M JONOJIHUTEIbHOW JUTEPaTypOH, aHAIN3, MOHUTOPHHTI, HCCIeA0BaTeIbCKas padoTa, mnpe3eHtauusd. OnpeneacHHOe
MECTO B OBJAJCHHHM JaHHBIM KYpPCOM OTBOJUTCS CaMOCTOATENbHOM padoTe: MOATrOTOBKAa TBOPYECKUX padOT, COOOUICHUH,

pedeparos.

@®opMbI NIPOMEKYTOYHON U UTOTOBOM ATTECTALUU
[IpomexxyTouHast aTTecTanus MPoOBOAUTCS B popMe:
- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENILHBIX padoT;

- MPAKTUYECKUX;

- TBOPYECKHUX padoT.

VYuamumecs npoxoaiaT UTOrOBYIO arrectanuio — B Buae [ NA.



O6yuenue Benércs mo yueOnuky O.C.l'aGpuensH «Xumus 9 kiacc», KOTOPBIM COCTaBIsAeT €AUMHYIO JIMHUIO Y4€OHHKOB,

COOTBETCTBYET (peiepabHOMYy TOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa BTOPOTO IMOKOJEHHS 0a30BOTO YPOBHS M

peanuzyet aBTopckyto nporpammy O.C.I"abpuensna( 2018r.)

OT1anuurTe/bHbIE 0CO0EHHOCTH Padoyell MPOrpaMMbl U ABTOPCKOM

OcHoBHOE COACPIKAHUC aBTopCKOﬁ IMOJITHOCTBIO HAIIIJIO OTPAKCHUC B ,Z[aHHOﬁ pa60qeﬁ IIporpamMme.

B pabouyro mnporpaMMy MmO XMMHUHM BHECEHBl M3MEHEHUS IO CPaBHEHUIO C aBTOPCKOM: W3

pe3epBa nobaBieHo | yac Ha

«Mertamabs»y u qob6asneH lyac Ha [IpakTukym 1 «CBolCTBa METaIOB M UX coequHEHU». OCHOBHOE OTIMYME JaHHOU paboueit

IIporpaMmbl OT aBTopCKOI;’I COCTOHUT B TOM, 4YTO B aBTopCKOﬁ InmporpaMme IIPAKTHYICCKHC pa6OTBI CI'PYHIIUPOBAHLI B ONoKH -

XUMHUYECKUE MPAKTUKYMBI, KOTOPbIE MPOBOASATCS MOCJIE M3YYECHHsS] HECKOJbKMX Pa3esioB, a B padoyedl mporpaMMme 3TH Ke

MpaKTUYECKUE padOThI TAIOTCS MOCIIEC U3YUYeHUs] KOHKPETHON TEMbI. DTO MO3BOJISET JYUIlle 3aKPENUTh TEOPETUUECKHUI MaTepHa

Ha TMPAaKTHUKE W MPOBEPUTH IMPAKTUYECKHE YMEHHMS W HaBBIKM HEMOCPEJICTBEHHO IO JaHHOW Teme. YUToObl mpoBecTH

MPaKTUYECKYI0 pabOTy MO KOrJa-TO M3y4YeHHOW Teme, TpeOyeTcs TOMOJHHUTEIBHOE BpeMs ISl MOBTOPEHHS TEOPETUUECKUX

OCHOB, YTO UCKJIFOYAETCS B TaHHOW paboyeil mporpamme.

KosaunyecTBO 4acoB B

KouunvecTtBo 4acoB B padouei

Pa3nen "
aBTOPCKOM mMporpamMme nporpamMmme
1. Bgregenme. OOmas XapakTepUCTUKA  XUMHUYECKUX
AJIEMEHTOB U XMMHUYECKUX peakiui. [lepruoanueckuii 3ak0oH 1 10 10

HepnonnquKaﬂ CHUCTCEMA XUMHUYCCKUX JJIEMCHTOB




J.1.MenneneeBa

2.Merabl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOMCTBA METAIIOB U KX COECAUHEHUIN 2 -
4.Hemerasuibl 25 25+3
5. IIpaktukym 2 «CBOICTBa HEMETAIIOB U UX COEIUHEHUI 3 -
6.0000111€HE 3HaHUI IO XMMUU 32 KypC OCHOBHOM IIKOJIBI.

10 10
ITonroroBka k ' A.
Peseps 6 4
Hroro: 70 70

Hcnoan3oBanue Oﬁop)’I[OBaHI/Iﬂ HeHTpa «Touka pocTa» Ipu pcalnu3alru JIAHHOU IIporpaMmsbl I103BOJIACT CO3A4Thb

YCIJIOBHSL:

- ISl pacIIUPEHUS COIEPKAHUS IIKOJIBHOIO XUMUYECKOTO 00pa30BaHMS;
- JI7Isl TOBBILLIEHUE MTO3HABATENILHON aKTUBHOCTH 00YYarOIIMXCsl B €CTECTBEHHO-HAYYHOU 001acTy;
- ISl pa3BUTHA JTUYHOCTU PEOEHKA B Ipoliecce 00yUEHUs: XUMHUH, €r0 CIOCOOHOCTEN, POPMUPOBAHUS U YIOBIETBOPEHUS

COIIMAJIbHO 3HAYMMBIX HHTEPECOB U OTPEOHOCTEN;

- I pa6OTBI C O,Z[apéHHBIMI/I INKOJIbHNKaMH, OpraHu3al UX Pa3sBUTHA B PA3JIMIHBIX 001acTax O6paSOBaTCHBHOﬁ,

TBOPYECKOU IEATENBHOCTH.

Pe3ysnbTaTam ocBOCHUSI Kypca XUMHHU

HpI/I N3Yy4YCHUHU XUMHUU B OCHOBHOM IIIKOJIE O0O€eCIeurBacTCs AJOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX

pE3yNbTATOB.




JIMYHOCTHBIE:

® B IICHHOCTHO-OPHUEHTAIIMOHHOMN cepe — UYBCTBO TOPAOCTH 32 POCCUUCKYIO XUMUYECKYIO HAyKy, TYMaHU3M, OTHOIIICHHE
K TPYy, UEICYCTPEMIIEHHOCTb;

¢ (hopMUpOBaHKE [ICHHOCTH 3JI0POBOTO M OE30I1aCHOT0 00pasa XKM3HM; YCBOCHHUE TTPaBUJI HHIWBUIYAJTBHOTO U
KOJUICKTUBHOTO O€301MacHOTO MOBEJICHUSI B UPE3BBIYAHBIX CUTYAIUAX, YTPOXKAIOIINX KU3HH U 370POBBIO JIHOJICH;

® B TPYJA0OBOU chepe — roTOBHOCTh K OCOZHAHHOMY BBIOOPY JalibHEIIe 00pa3oBaTeIbHON TPACKTOPHUU;

® B I[103HABaTEJIbHOW (KOTHUTHUBHOM, HHTEJUICKTyaIbHOM) chepe — YMEHHE YIPABIATh CBOCH MO3HABATEIIHHOM
JICSITEIbHOCTBIO.

e (hopMHUpPOBaHKME OCHOB PKOJIOTUYECKON KYJIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO YKOJIOTUUECKOTO
MBIIUICHUS, PA3BUTUE OMBITa YKOJOTUYECKU OPUCHTUPOBAHHOMN peIEKCUBHO-OIIEHOYHOM U MPAKTUYECKON JEATEIIbHOCTH

B JXUSHCHHBIX CUTYAllUAX,

MeranpeameTHble:

® YMEHHE CaMOCTOSITEJILHO OIIPENETIATh eI CBOETO 00yUYEHHs, CTABUTh U ()OPMYJIMPOBATH JIsl ce0s1 HOBBIC 3a]]a4H B y4€0e U
MMO3HABATEJILHOMN JCATEIHHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MTO3HABATEIILHOMN JCATEIHHOCTH;

® YMEHHUE CaMOCTOATEIBHO IJIAHUPOBATh MYTH TOCTIDKEHUS IeJiei, B TOM YHWCJEe allbTepHATHBHBIE, OCO3ZHAHHO BHIOMPATH
HanOosee 2 (PeKTUBHBIE CIOCOOBI PEIICHHS YUEOHBIX U TIO3HABATEIBHBIX 33]1a4;

® YMEHUE COOTHOCHUTH CBOM JCHCTBHUS C IUTAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH NEATEIHHOCTH B

MpoIiecce JOCTIKEHUS Pe3yJibTara, ONPEeAessiTh CIIOCOObI MEHCTBUIM B paMKaxX MPENIOKEHHBIX YCIOBHM U TpeOOBaHUH,



KOPPEKTUPOBATh CBOM JICUCTBUS B COOTBETCTBUHU C U3MEHSIOIIEHCS CUTyallueH;

® YMEHHUE OLICHUBATh NPABWIBHOCTD BBIITOJIHEHHS YIEOHOU 3a/1a4i, COOCTBEHHbBIE BOBMOKHOCTH €€ PEIICHHUS;

® BJIa/ICHUE OCHOBAMM CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHUS PEUIEHUM U OCYLIECTBIEHUS OCO3HAHHOTO BbIOOpA B yueOHOM
Y NTI03HABATEJILHOU JIEATEIIbHOCTH;

® YMEHHUE OMNPEAENATh MOHSATHS, CO3/JaBaTh OOOOIEHHUS, YCTAaHABIMBATH AHAJIOTUHU, KIACCU(DPHUIMPOBATH, CAMOCTOSTEIBHO
BBIOMPATh OCHOBAHMSI W KPUTEPUU [UJIs KIACCU(PUKALMU, YCTAHABIMBATH MNPUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE PACCYKJIEHUE, YMO3aKII0UeHUE (MHAYKTUBHOE, I€yKTUBHOE U TI0 aHAJIOTHH) U J1€J1aTh BHIBObI;

® yMEHHE CO3/[aBaTh, MPUMEHATh M NPEOOPA3OBBIBATH 3HAKM W CHUMBOJIBI, MOJEIM U CXEMbI JJII pEIeHUs Y4eOHbIX M
ITO3HABATEIIbHBIX 33]1a4;

® yMEHUE OPraHU30BBIBATH yUEOHOE COTPYIHUYECTBO U COBMECTHYIO JAESITEIBbHOCTh C YUYUTEJIEM M CBEPCTHUKAMH; paboTaTh
MHAMBHUIYaJIbHO M B TPYIINE: HAXOJUTh OO0Ilee pelleHrue U pa3peuiaTb KOHQJIMKTHI Ha OCHOBE COIVIACOBaHUS MO3ULMHA U
y4€Ta UHTEpPECOB; (POPMYIUPOBATh, APIYMEHTUPOBATH U OTCTaUBATh CBOE MHEHHE;

® YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3a1a4€¥ KOMMYHUKALIUH JIJIS1 BBIPAXKEHUS CBOMX
YyBCTB, MBICJIEH U IOTPEOHOCTEW; IJTAHUPOBAHUS U PETYJIALMH CBOEH NEATEIbHOCTH; BIaICHHE YCTHON U MUCbMEHHOU

pEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;

e (opMHUpOBaHME H PA3BUTHE KOMIETEHTHOCTH B OOJACTH WCIOJIb30BAaHUS HWH()OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOT U,

L (bOpMI/IpOBaHI/Ie " Ppa3sBUTUC SKOJOTMYCCKOTO MbBIIIJICHHA, YMCHUC IIPUMCHATDL €TO B HO3HaBaTeHBHOfI, KOMMYHHKaTHBHOﬁ,



COIMAIbHON MPAKTUKE U TPOPECCUOHAITBHONU OpUEHTAINH.

IIpeamerHble:

1.B no3naBarenbHOIl cepe:

® J1aBaTh OINPEACICHUS U3YUYCHHBIX MOHITUN: «XUMUYECKUH AIEMEHT», «aTOM», «UOH», «MOJIEKYJIa», «IPOCTHIE U CIOKHbBIC
BEIIIECTBA», «BEHIECTBO», «XUMHUYECKas (HOpMysa», «OTHOCUTEIbHAs aTOMHAs Maccay, «OTHOCUTENIbHAs MOJEKYJspHas
Maccay, «BaJICHTHOCTbY, «CTENEHb OKHUCICHUS», «KPUCTAJUNIMUECKas PEIIETKA», «OKCUJbD», «KHUCJIOTBI», «OCHOBAHUSI,
«conmy», «aM(POTEPHOCTHY, «UHIUKATOP», «IEPUOJUYECKHN 3aKOH», «IEePUOIAYECKAs Ta0JINIA», «U30TOMbBIY,
«XUMHUYECKASI CBS3BY, «IJEKTPOOTPULIATEIHLHOCTEY, «XUMUUYECKasi PEaKIUsI», «XUMUUYECKOE YPaBHEHHUE», «T€HETHYecKas
CBSI3b», KOKUCIIEHUE», «BOCCTAHOBIICHUEY, «DJIEKTPOJIUTHYECKAS TUCCOLUALM», «CKOPOCTh XUMHUECKON peakinny;

® OMKCaTh JEMOHCTPALMOHHBIE U CAMOCTOSITEIILHO MTPOBEICHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

® OMKCHIBATh U PA3IMYaTh W3YUCHHBIC KJIACCHI HEOPTAHUYECKUX COCTUHEHHM, IPOCThIC U CIIOKHBIE BEIIECTBA, XUMUUYECKUE

PCaKIIHH;

KJIaCCU(UIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHHUS;

¢ NCJIaTb BBIBOJAbI W YMO3AKIOYCHUA U3 H&6J’IIOI[€HPII>1, HN3YYCHHBIX XHUMHNYCCKHX BaKOHOMepHOCTef/‘I, IIPpOTHO3UPOBATH

CBOMCTBA HEM3YUYEHHBIX BEIIECTB 0 AHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;
® CTPYKTYpUPOBATh U3YUEHHBIN MaTepraa 1 XUMAYECKYI0 HHPOPMALIKIO, MOTYYEHHYIO U3 IPYTUX HCTOYHUKOB;

® MOACINPOBATb CTPOCHHUC aTOMOB 3JICMCHTOB 1-3 IEpUoOJA0B, CTPOCHHUC IMPOCTBIX MOJICKYJI,



2.BIIEHHOCTHO — OPMEHTALIMOHHOM cdepe:
® AHAJIM3UPOBATh W OLEHMBATH MOCIEJACTBUS JII OKpPYXalolled cpelpl OBITOBOM M TMPOM3BOJCTBEHHOW AESITEIIBHOCTU
YeJI0BEKa, CBA3aHHOU ¢ epepadOTKOM BEIIECTB;
3. B TpynoBoii cdepe:
® IPOBOJUTH XUMUYECKUN YKCTIEPUMEHT;

4. B cepe 0e30aCHOCTH KU3HEAEATEJIbHOCTH:

¢ OKAa3bIBATh IICPBYIO IIOMOIINL IIPH OTPABJICHHUAX, OXKOI'aX M APYIHX TpaBMaX, CBA3AHHLIX C BCHICCTBAMH U J'Ia60paTOpHI>IM

000py10BaHUEM.



TemaTH4yeckoe MUIAHUPOBAHUE Y4eOHOT0 MaTepuasa

Ne HasBanue riasel KomuuectBo | Ilpaktuueckue | KoHTpoJsibHBIC
TJIaBBI 4acoB paboTHI paboThI
BBenenne. O61as 6 Nel
XapaKTepUCTHKA
XAMHAYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKIUH.
[lepnoanueckuii 3aKOH U
[Tepuoauyeckas cucrema
XAMHAYECKHUX DJIEMEHTOB
JI.1.Menpaeneena
1. MeTanibl 18 Nel-3 No2
3. Hemerannsl 28 Ne4-6 Ne3
5. O00011eHNEe 3HAaHUH 110 10 Ne4
XUMHH 32 KypC OCHOBHOM
mkoJiel. IloaroroBka K
I'HA.
6. | Pesepn 4
Hroro 70 6 4




OcHoOBHoOE cofep:kaHne Kypca

BBenenue. O0mas xapakTepucTUKA XMMHYECKHUX JJIEMEHTOB M XUMHYeCKUX peakuuid. Ilepuoanveckuii 3aKoH u
Iepuoanuyeckas cucrema

xumMuueckux 3jeMenToB J[. 1. MengeseeBa (10 4)

XapaKTepUCTHUKA BJIEMEHTA MO €ro IOoJoXeHuIo B llepumoamueckon cucreme xumudeckux siemeHtoB J[. M. Menpgeneea.
CBolicTBa OKCHIOB, KHCJIOT, OCHOBAaHHM M COJIEM B CBETE TEOPUU DIJIEKTPOJUTHUYECKOW JHUCCOIMALIMM W OKHUCIICHUSA-
BoccTaHOB/ICHUA. IloHATHE O TMEepexXOoAHBIX »JJeMeHTaX. AMQOTEpPHOCTh. ['€HETHMYECKHUM psAJl TEePEeXOJHOr0 JJIEMEHTA.
[lepuonnueckuii 3akoH U Ilepuognueckas cucrema xumudyeckux siemeHToB JI. M. Menaeneea. XuMmuueckas opraHuA3amus
KVUBOW M HEKHUBOM NMPUPOABI. XUMUYECKUN COCTaB fpa, MAHTUU U 3€MHOM KOpbl. XMMHUYECKHAE DJIEMEHTHI B KIIETKAX KUBBIX
OpraHu3MoB. Makpo- ¥ MuKpodieMeHThl. OO0O0O0IeHHe CBEICHMM O XUMHYECKHX peakumsx. Kriaccudukammss XUMHYECKHUX
peakiuil 1Mo pa3IuYHbBIM NPU3HAKAM: «UYHUCJIO U COCTaB PEarupyroldx U oO0pa3yoIIMXCs BEIIECTB», «TEIIoBOM »ddexTy,
«HANpaBJIEHUE», «U3MEHEHUE CTEerNeHEeH OKHUCJICHUSI DJEMEHTOB, OO0pa3ylollUX pearupyroime BeniecTBay, «daszay,
«HMCTOJIb30BAHUE KaTtanu3aTtopa». [IoHATHE O CKOPOCTH XMMHUYECKOW peakiuu. PakTophl, BIUSAIOIINE HA CKOPOCTh XUMUYECKUX
peakiuii. Katanuzaropsl u katanu3. UTHruOUTOpbl. AHTHOKCUIAHTHI.

JleMoHCcTpanuu.

Paznuunsie hopmbl Tabnuiel JI. Y. MenneneeBa. Mogenu aToMoB 3J1ieMEHTOB 1—3-T0 mepuoaoB. Mojienb CTpOSHUSI 36MHOTO
mapa (ImornepeyHbiit pa3zpes). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIMi OT MPUPObl PEAarUPYIOIINX BEIIECTB. 3aBUCUMOCTh

CKOPOCTH XMMHYECKOM pEAKIMHU OT KOHIICHTPAIMU PEArupyrollruX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUH OT



IUIOMIAJN CONMPUKOCHOBEHHUS PEArupyroluX BEIIECTB («KHUISIIUN Coi»). 3aBUCHUMOCTh CKOPOCTH XMMHMYECKOM pEaKiuu OT
TEMIIEPATYpPhI pearupyronX BerecTB. [ OMOTeHHBIN U TeTeporeHHbIN KaTanu3bl. DepMeHTaTUBHBIN KaTtanu3. IHrubuposanue.
JlabopaTopHbIe ONbITHI.

1. IlomydyeHune ruapoOKCHMIA LHMHKA W HUCCIEIOBAaHUE €ro CBOMCTB. 2.MopenupoBaHue mnoctpoeHus [lepuonnyeckoil cucTeMbl
xumMuueckux sneMentoB [[. . Mengeneesa. 3. 3amelenue »ene3oM Meau B pactBope cyibdara meau (I1). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOU pEeaKLMU OT IIPUPO/IbI pEArUPYIOLINX BEIIECTB HA IPUMEPE B3aUMOJAEHCTBUA KUCIIOT ¢ METAJIAMMU.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIICHTPALIUU PEArUPYIOIINX BEIIECTB HA IPUMEPE B3aNMOICUCTBUS [INHKA
C COJISIHOU KHCJIOTOU Pa3IMYHON KOHIEHTPALIUU.

6. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM PEaKIMH OT IUIOIIAJNA CONPUKOCHOBEHUSI PEarupyrollrux BelecTs. 7. MoaenupoBaHue
KHUIIIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTM XMMHYECKOW PEAKIHMM OT TEMIIEPATypbl PEearupyrolvux BEIIECTB HAa MPUMEPE
B3aumozeiicTBusi okcuaa meau (II) ¢ pactBopom cepHO#l KHCIOTHI paziudHONM TemrepaTypsl. 9. Pasznoxenue mepokcuaa
BOJIOpO/Jia ¢ MoMoIsi0 okcuaa Maprania (IV) u karanasel. 10. OOHapy»keHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOAyKTax. 11.
NurubupoBanue B3aMMOACHUCTBUSI KUCIOT C METallaMU YPOTPOITUHOM.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

VYyammiics 10J1KeH ymems:

WCMOJIb30BaTh IIPU XapPaKTEPUCTUKE IPEBPALICHUNA BELIECTB IOHATHS: «XUMHYECKAs] PEAKLUSI», «PEAKLUU COECAUHCHUS,
«PEAKIMHU PA3IOKEHUSN», «pPeakUud OOMEHa», «PEAKUUU 3aMEIICHUS», «PEAKIUU HEUTpaTu3alum», <«3IK30TEPMUUYECKUE

peaKuum», COHAOTCPMHUUCCKHUC pCaKmum», ((O6paTI/IMI:>IC pE€aKnum», «HCO6p8.TI/IMBIe pe€aKuum», «OKHCIIHUTCIBHO-



BOCCTAHOBUTEJIBHBIE PEAKLUHN», «TOMOICHHBIE PpEAKLIUN», «TE€TEPOTCHHBIC pEAKLIUN», «KATAIUTHYECKUE DPEaKLHW»,
«HEKATATUTUYECKHUE PEAKIIUN», «TETJIOBOM 3PPEKT XUMUUECKOIN peaklun», «CKOPOCTh XUMUYECKOU PEAKIUI, «KAaTalIu3aTopy;
XapaKTepU30BaTh XUMUYECKUE 3JIEMEHThl 1—3-r0 MepuoioB MO MX MOJOKeHUI0 B Ilepmonnyeckoil cucreMe XUMHUYECKHX
anemeHToB [[. 1. MenaeneeBa: XUMUYECKAN 3HAK, OPSAKOBBIA HOMEDP, IEPUO, IPYINa, NOATPYNIA, OTHOCUTENbHAS aTOMHAS
Macca, CTpOEHHE aToma (3apsia SApa, YUCIO MHPOTOHOB M HEHUTPOHOB B sApe, OOIIEE YHCIO 3JIEKTPOHOB, PACIPECICHHE
AJIEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM, MPOCTOE BELECTBO, (JOpMyJia, HA3BaHUE U TUII BBICIIETO OKCUAA U TMAPOKCHU/A, JIETYYEro
BOJIOPOJITHOTO COETMHEHMUS (/1711 HEMETAJIOB));

XapaKkTepu30BaTh OOIIME XWMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHUIOB M THUIPOKCHUIOB; HPHUBOJUTH IMPUMEPHI PEAKIIMIA,
MOJITBEPKIAOIIUX XUMHUECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCH]IOB;

JABATh XAPAKTEPUCTUKY XMUMHUYECKMX PEAKUUU 0 YUCIYy M COCTAaBY HMCXOAHBIX BEUIECTB M NPOIYKTOB PEAKLIHH; TEIJIOBOMY
¢ ¢deKTy; HamnpaBiICHUIO NPOTEKaHWs pEaKUWU; W3MEHEHHUIO CTENEeHEW OKUCIEHHUS 3JIEMEHTOB; arperaTHoMy COCTOSHHUIO
HCXOJHBIX BEIIECTB; YYACTUIO KaTaau3aTopa;

OOBSACHSATH U MPUBOAUTH MPUMEPHI BIUSIHHUS HEKOTOPBIX (PaKTOPOB (MPUPOJIa pearupyrommx BEIeCTB, KOHIEHTPAIUs BELIECTB,
JaBJIeHUEe, TeMIlepaTypa, KaTajJu3aTop, MOBEPXHOCTh CONPHUKOCHOBEHHUS PEArMPYIOLIMX BELIECTB) HAa CKOPOCTh XUMHUYECKHX
pEaKLNiA;

Ha0JII0/IaTh M OMUCHIBATH YPABHEHUS PEaKUil MEK/y BEIIECTBAMU C IIOMOIILBbIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U

SA3bIKa XUMUH,



IPOBOAMTH OIIBITHI, TOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA aM()OTEPHBIX OKCHJIOB U THIPOKCUIOB; 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaknuu OT pPa3IuyHbIX (PakTOpoB (MpUpoJa pearupyrolux BEIIeCTB, KOHIICHTpAIMs BELIECTB, JaBIICHUE,

TeMIlepaTypa, KaTajau3aTop, IOBEPXHOCTh COMPUKOCHOBEHUS PEarupyrominx BEIECTB).

MeTanpeaMeTHble pe3yJibTaThl 00y4YeHUs!

Y4aamuiics 10J17KeH ymemb:

ONpEeNeNsITh LEeAb y4eOHOW AESITENIbHOCTU C IMOMOINBID YYHUTENS U CAMOCTOSITEIBHO, MCKATh CPEACTBA €€ OCYLIECTBIICHUS,
paboTas Mo IUIaHy, CBEPATb CBOU JICHCTBUS C LIEJBI0 U NMPU HEOOXOJUMOCTU HCIPABIATH OLIMOKH C MOMOULIBIO YUUTEIS U
CaMOCTOSITEIIBHO;

COCTABJISATh AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJENIN C BBIICJIECHUEM CYIIECTBEHHBIX XapaKTEpPUCTUK OOBEKTa U MPEACTAaBICHHUEM HMX B IMPOCTPAHCTBEHHO-
rpauuecKoil UM 3HaKOBO-CUMBOJIMYECKOH (OpME;

ONpenensTh BUIbI KIIaCCU(PUKALNU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYULIECTBJIATH NPSIMOE IEAYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Merasuibl (14 4)

[Tonoxxenne wmetamnmoB B llepuoamueckor cucreMe xumuyeckux dsneMeHTtoB [l WM. MengeneeBa. Merammueckas
KpUCTaJUIMUECKasl peleTka U MeTajuiMueckas Xumuueckas cBs3b. OOmmue ¢usnueckue cpoiicTBa MetamwioB. CraBbl, HX

CBOMCTBA M 3HadyeHHE. XMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAaHOBUTEIEM, a TakXke B CBETE HX IIOJOXKCHHUS B



ANEKTPOXUMUYECKOM PsiTy HanpsikeHui MeTaimioB. Koppo3us MetamuioB u criocoObl 00ps0bI ¢ Hel. MeTamsl B pupoae. O0uue
CHOCOOBI X MOJYYEHHS.

O0masi XapakTepuCcTUKA MIEJOYHBIX MeTa/LI0B. MeTael B nipupoje. O6mme cnocodsl nx noiaydeHus. CTpoeHHe aToMOB.
[I{esrouHBIE METAIIIBI — IPOCTHIE BEIECTBA. BakHEHIIME COCIMHEHUS IIEJIOYHBIX METAIOB — OKCHUBI, TUIPOKCUIBI U COIU
(xopupl, KapOOHATHI, CyNb(ATHI, HATPATHI), UX CBOMCTBA U MPUMEHEHHE B HAPOAHOM X03sicTBe. KanuitHele yaio0peHus.
OO0mas xapakTepuCcTHUKA 3JIEMEHTOB IJIaBHOM noarpynnsl I1 rpynnsi.

Crpoenne artomoB. lllemoyHO3€MENBHBIE METAUIBI — IPOCTBIE BEHIECTBA. BaKHEWIIME COENMHEHUS IIEIOYHO3EMEIIBHBIX
METaJIJIOB — OKCHUbI, THIPOKCHUJIBI U COJIU (XJIOpUABI, KAPOOHATHI, HUTPATHI, CyIb(aThl, pocdatel), UX CBOMCTBA U TPUMEHEHNE
B HapOJIHOM XO3SIICTBE.

AJIIOMUHMH.

Crpoenue aToMa, pu3NYECKUE U XUMUYECKUE CBOMCTBA MpocToro BeniectBa. CoeMHEHHs! allFOMUHUS — OKCHJI U TUIPOKCU, UX
ampoTepHbIi XapakTep. Baxueiiue conu amoMunus. [[puMeHeHre amfOMUHUS U €r0 COeTMHEHHM.
Kene3o.

Crpoenue aToMa, pU3MIECKHE U XMMHYECKUE CBOMCTBA MPOCTOro BemecTsa. I enernueckue paasl Fe*? u Fe*3.

Baxueiimme conu xene3a. 3HaYCHHE KeJe3a U €ro COeAMHEHUH ISl TPUPOAbI M1 HAPOJHOTO XO35MCTBA.

JleMoHcTpa M.

OOpa3ipl METOYHbIX U IIET0YHO3eMENbHBIX MeTauioB. O0pasibl criaBoB. BzauMopaeiicTBue HaTpus, JIUTHUS U KAJIbLIUS C BOAOK.

BzaumopencTteue Hatpus U Mar"Husg C KUCIOPOAOM. B3ammopencTBUE METAUIOB C HeMmeTaulaMu. llomydeHune TuapoKCcuioB

xenesa (II) u (III).



JlabopaTopHble ONBITHI.

12. B3aumopeiicTBUE pacTBOPOB KHUCJIOT M cojiek ¢ metamwiamu. 13. O3HakomiieHue ¢ pynamu sxene3a. 14. OxpammBaHue
IJIAMEHHU COJISIMHA IIEJIOYHBIX MeTayuioB. 15. B3aumopeiictBue kanbuus ¢ Bomou. l6.Ilomydenue ruapokcuaa Kaiabuus U
HCCIIEIOBAHNE €TO CBOWCTB.

17. IlomyyeHne rugpoKCUa aJrOMUHAS U UCCIECIOBAHUE €ro CBOMCTB. 18. B3anmmonencTBre xenes3a ¢ CONIHOM KUCIOTOU. 19.
[Tonyuyenue runpoxcuaos xenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yUeHUSA

Y4aamuiicst 10J17KeH ymMemb:

WCIIOJB30BaTh IIPU XAPAKTEPUCTUKE METAJUIOB M MUX COCIUHEHUN TOHATHS: «METAJUIbDy, «PSJ AKTUBHOCTH METAJUIOBY,
«ILEJIOYHBIE METAJUIbDY, «UIEJIOYHO3EMEIbHbIE METAJUIbD», MCIOJIB30BATh HX MPU XaPAKTEPUCTHKE METAIJIOB; JaBaTh
XapaKTepUCTUKY XWMHYECKUX JJIEMEHTOB-METAIUIOB (IEJIOYHBIX METAJJIOB, MarHus, KajbLHs, allOMUHUS, XKe€JIe3a) M0 HX
nosjoxxenuto B [lepuoaunueckoit cucreme xummudeckux sneMeHToB [[. . MenaeneeBa (XUMUUECKUNA 3HAK, TTOPSIAKOBBIA HOMED,
MepuoJI, TPyIa, NOArPyIIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHUE aToMa (3apsij sSapa, YUCIO MPOTOHOB M HEHTPOHOB B
a1pe, 0011ee YUCIIO IEKTPOHOB, paclpeesieHUue AIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (OpMyJia, Ha3BaHHE
Y THII BBICIIIETO OKCHJIA U TUAPOKCUIA);

Ha3bIBaTh COSUHEHUSI METAJUIOB U COCTABIIATH MX (POPMYJIIBI IO Ha3BAHUIO;

XapaKTepHU30BaTh CTPOEHHUE, o0LMe GU3HNUECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAIIIOB;

OOBSICHSATH 3aBUCUMOCTb CBOMCTB (WJIM MPEJICKA3bIBATh CBOMCTBA) XUMUUYECKUX AJIEMEHTOB-METAUIOB (paanyc, METANTNYECKUE

CBOMCTBA DJIEMEHTOB, OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC CBOMCTBA AJIIEMEHTOB) U O00Opa3yeMbIX UMHU COCIUHEHUN (KUCIOTHO-



OCHOBHBIE CBOWMCTBA BBICHIMX OKCHUJOB M THUJPOKCHIOB, OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIE CBOWCTBA) OT IIOJOXEHUS B
Ilepnognueckoi cucrteme xumuueckux 3seMeHToB 1. M. Menaeneesa;

ONUCHIBaTh OOIIME XMMHUYECKHE CBOMCTBA METAUIOB C MOMOUIbIO E€CTECTBEHHOI'O (PYCCKOIO WJIM POAHOIO) sI3blKa U SI3bIKA
XUMUHU;

COCTABJISITh MOJIEKYJISIPHBIE YpPaBHEHHUS DPEAKUUN, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA METAUIOB U WX COEAMHEHHH, a
TaK)Ke JIEKTPOHHBIC YPABHEHUS IPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHMS;

YPAaBHEHUSI AJIEKTPOJIUTUUYECKON NHCCOLUMALMU; MOJEKYJSAPHbIE, MOJHBIE U COKPAIICHHbIE WOHHBIE YPAaBHEHUS pEaKLUl C
Y4aCTHEM JJIEKTPOJIUTOB;

YCTaHABJIMBATh INPUYUHHO-CIICICTBEHHBIE CBS3U MEXKIy CTPOCHHEM aTOMa, XMMHUYECKOW CBS3bIO, THUIIOM KPHUCTAJUIMYECKOU
PEIIETKH METANIOB U UX COEAUHEHUH, NX OOIMUMHU (PU3NYECKUMU U XUMUYECKUMHU CBOMCTBAMU;

ONKCHIBATh XUMHYECKUE CBOMCTBA IIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAUIOB, & TAKXKE AFOMUHUS U JKEJIe3a U UX COCIMHEHUN
C TIOMOLIBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJIHOTO) SI3bIKA U A3bIKA XUMHH;

BBINIOJIHATh, HAOJIOAaTh M OMHUCHIBATH XUMHYECKUH SKCHEPUMEHT MO pPACIO3HABAHUIO BAXXKHEHIIMX KAaTHOHOB METAJIOB,
TMAPOKCUI-UOHOB;

AKCIIEPUMEHTAJILHO HCCJEN0BATh CBOMCTBA METAIJIOB M HMX COCIUHEHUM, peliarb HSKCIEPUMEHTAJbHbIE 3a/Jayd IO TeMe
«Metannby;

OMKCHIBATH XUMUYECKHUM 3KCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTh PACYEThl MO XUMHUYECKUM (OopMyslaM M YpaBHEHUSIM pEeaKIMii, MPOTEKAIOUMX C Yy4YacTHEM METalIOB M MX

COEIMHEHUM.



MeTanpeaMeTHble pe3yJbTaThl 00y4eHUs!

Ydaamuiicst 10J17KeH yMemb:

paboTaTh MO COCTABICHHOMY IUIaHy, UCIIONIb3Ysl HApSAIy C OCHOBHBIMHU U JIOMOJHUTENIBHBIE CPECTBA (CIPABOYHYIO JIUTEPATYDPY,
cnoxuble npudopsl, cpeactsa UKT); ¢ moMomipio yuutens orOUpaTh Uil pelieHusl yu4eOHBIX 3a/7ad HeoOXOAHMMBbIE CIOBapH,
SHUMKIIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU;

COMOCTAaBIISATh U OTOMPATh WH(POPMALMIO, MOTYYEHHYIO U3 Pa3IMYHBIX MCTOYHHUKOB (CIIOBApH, SHIMKJIONEINH, CIIPABOUYHHKH,
AJIEKTPOHHBIE AUCKH, CeTh IHTEPHET);

IpeICTaBIATh UH(POPMALIMIO B BUIE€ TAOJIUIL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM yHciie ¢ npuMeHeHuem cpeacts UKT;
O0(OpMJISITh CBOM MBICIIM B YCTHOW M NMHCbMEHHOW PEYM C YYETOM CBOMX Y4EOHBIX M >KM3HEHHBIX PEUEBBIX CUTyallud, B TOM
yuciie ¢ npumenenuem cpeacts UKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYUIECTBJISAThH AOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. IlpakTtuxym 1. CBolicTBa MeTAJJIOB W UX coenunenuii (2 1)t

I. OcymecTBieHue HEMOYKA XUMHUYECKUX mpeBpamieHui. 2. [lomydeHne u CBOMCTBA COECIMHEHMM MeTauioB. 3. PemeHue
AKCIIEPUMEHTAJIBHBIX 33/1a4 Ha PACIIO3HABAHUE U MOJYyYEHNUE COETMHEHUIN METAIIJIOB.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Ydaamuiics 10JIKeH yMemb:



oOpamaTecsi ¢ JabOpaTOPHBIM OOOPYJOBAaHMEM M HarpeBaTeIbHBIMU MPUOOpPaMH B COOTBETCTBUU C MPaBUJIAMU TEXHUKH
0e30MacHOCTH;

HaAO0JII01aTh 32 CBOMCTBAMU METAJUIOB U UX COCIUHEHUN U SIBICHUSMU, TPOUCXOIAIIMMU C HUMU;

OMMUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

JienaTh BBIBOJIBI IO pe3yJIbTaTaM IMPOBEAECHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTATHI 00yUeHUA

VYyammiics 10J1KeH ymems:

OTpEeEeNATh, UCXOAS U3 yueOHOM 3aau1, HEOOXOAMMOCTh UCTIOIB30BaHUS HAOIIOICHUS UJIH DKCIIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

OOmasi  xapakTepuCTHKa HEMETaIoB: moJsioxkeHue B Ilepuoguueckoil cucreme xumuyeckux anemeHtoB J[. U
MenpeneeBa,0cO0EHHOCTH CTPOEHUSI aTOMOB, JJIEKTpOOTpUlaTedbHOCTh (D0) KakMepa «HeMmeTaummyHocTH», psag 0.
Kpucrammueckoe CTpoeHME HEMETAUIOB — MPOCTBIX BemecTB. Asuiorponus. @duszndeckue CBOMCTBA HEMETAIIIOB.
OTHOCUTENILHOCTh MOHSITUN «METAJD» U «HEMETaJL».

Boaopoa.llonoxenue Bomopona B Ileproandeckoit cucreme xumuueckux aneMeHToB . M. MenneneeBa. CtpoeHue atroma U

MOJICKYJIBI. dusznyeckrue 1 XMMUUYECKHE CBOMCTBA BOAOpPOJ4a, €ro nMoJIy4CHmue n IpuMCHCHUC.

1 HpI/I ABYXYAaCOBOM IUTAHUPOBAHWUU ITPOBOAUTCS TOJIBKO IMTPAKTUYCCKAs pa60Ta 3



Bona.

Ctpoenue Moisiekyisl. Bogopomnas xumudeckas cBsizb. @U3nUecKrue CBOWCTBA BOIBI. AHOMAINHM CBOWCTB BOJBI. [ uapodribHbIe
u ruapodoOHbIe BemecTBa. XUMUYECKHE CBOMCTBa Bojabl. KpyroBopoT Boawsl B mpupojae. Bogoouucrtka. Aspanus BOIBI.
brrtoBbie punbTpel. MuHepanbHble BOABL. JucTHinpoBaHHas BOJa, €€ MOJyuYeHUe U IPUMEHEHHE.

O01mas xapakTepuCTUKA rajJoreHos.

Crpoenue atoMoB. ITpocThie BeniecTBa 1 OCHOBHBIE COEIMHEHNUS FaJION€HOB, HX CBOMCTBA.

Kpatkue cBeaenus o xyope, Opome, prope u ioze. [IlpumeHeHre ranoreHoB 1 UX COeIMHEHUN B HAPOJHOM XO3SIMCTBE.

Cepa.

CrpoeHue atoma, aJUIOTpOIUs, CBOMCTBa W IpUMEHeHue pomoOuueckor cepbl. Oxcunbl cepel (IV) u (VI), ux nomyuenwue,
CBONCTBA U puMeHeHne. CepHas KUCII0Ta U €€ COJIM, UX IPUMEHEHHUE B HAPOJIHOM X034iCTBE. [IpOM3BOACTBO CEPHON KHCIIOTBHI.
A3or.

CrpoeHne aTtoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BelleCTBA. AMMMAK, CTPOEHUE, CBOMCTBA, MOJMydeHUE U npuMeHeHune. Conu
aMMOHMSI, UX cBo¥cTBa U npuMeHeHue. Okcuast azota (I11) u (IV).

A30THasi KUCIIOTa, €€ CBOMCTBA U MpUMEHEHHE. HUTpaTbl W HUTPUTHI, MpoOIeMa MX COACPKAHUS B CEIbCKOXO3SMCTBEHHOM
MPOIYKUUU. A30THBIE YIOOpEHUSI.

dDocdop.

CrpoeHue atoma, aIOTporus, CBoicTBa Oemoro u kpacHoro docdopa, ux npumeHeHue. OCHOBHBIC COCAMHEHUS: OKCH]
dbocdopa (V) u oprodochopHnas kucnota, pocharsl. DochopHbie YI00pEHHUS.

Yraepona.



Crtpoenue aroma, amioTpomnwus, cBoicTBa Moaudukauuii, npumenenue. Oxcunbl yriaepomga (II) u (IV), ux cBoiictBa u
npumeHeHue. KapOoHaThl: KalbLUT, COJIa, OTAIll, UX 3HAYEHHE B MPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuii.

CrpoeHue aToma, KpHUCTAUIMYECKUN KpeMHUN, ero cBoiicTBa W mpuMeHeHue. Oxcun kpemuust (IV), ero mnpupogHbie
pasHOBUAHOCTH. CHiMKaThl. 3HAYEHHWE COEOUHEHHM KPEMHHUA B JKMBOM M HEXHMBOM mnpupoze. [loHsaTme o cHiIMKaTHON
MIPOMBIIIEHHOCTH.

JleMoHcTpanum.

OO0pa3sIipl TaIOTEHOB — MPOCTHIX BElIeCTB. B3auMoaeiicTBrE raloreHoB ¢ HaTpUEM, ¢ aTtoMUHUEM. BriTecHeHHne XjJopom 6poma
WM WOoJa W3 PacTBOPOB MX cojield. B3ammojelcTBue ceppl ¢ MeTalllaMH, BOJOPOJAOM M KUCIOpoAoMm. BsammopeiicTBue
KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Menbto. llornomenue yrieM pacTBOPEHHBIX BELIECTB WM Tra3oB. BoccTaHoBiieHHE
Menu W3 ee okcupa yriaeM. OOpasubl TPUPOAHBIX COSAMHEHWHM XJsopa, cepbl, docdopa, yriaepona, kpemuus. OOpasiibi
BAKHEUIIUX JIJIS1 HAPOJHOTO X03sHCTBa CyIb(})ATOB, HUTPATOB, KapOOHATOB, PochaToB. OOpa3Lkl cTEKIa, KEPAMUKHU, IIEMEHTA.
JlabopaTopHbIe ONbITHI.

20. Ilonyuenwe wu pacrno3HaBaHnue Boaopoaa. 21. VccinegoBaHue MNOBEPXHOCTHOTO HaTsKeHHs BoAabl. 22.PacTBopeHme
MepMaHraHata Kajus Wid MEIHOro Kymopoca B Boje. 23. I'mapartanust o6e3BoxeHHoro cyiabdara meau (I1). 24. Msrotosnenue
TUIICOBOTO OTIIEYaTKa.

25. O3HaKOMJICHHE ¢ KOJUICKIIMEH OBITOBBIX (PHIbTPOB. 26. O3HAKOMJIEHUE C COCTAaBOM MHUHEpabHOUM Bojbl. 27. KauecTBeHHas
peakuus Ha rajoreHu-uoHsl. 28. [lomydeHue U pacno3HaBaHue KUciaopona. 29. 'opeHne cepbl Ha BO3AYyXE U B KHCIOPOJE.

30.CgoiicTBa pa3baBieHHOW cepHON KuCIOTHL. 31. M3ydenume cmoiicTB ammmaka. 32. Pacmo3naBanue coneid ammoHus. 33.



CgoiicTBa pa3daBiaeHHON a30THOM KUCIOTHL. 34. B3auMoieiicTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C Mebl0. 35. 'opeHue
dbocdopa Ha Bo3ayxe U B kuciopose. 36. PacmoznaBanme ocdaros. 37. ['openue yrisa B kuciopoae. 38. [lonyyenue yroasHOM
KHUCIIOTHI U u3ydeHue ee cBocTB. 39. [lepexon kapOOHATOB B rUpOKapOOHATHI.

40. Paznoxenue rugpokapoonarta Hatpus. 41. [Tonydenue KpeMHEBON KHCIOTHI M M3YYCHHE €€ CBOWCTB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yyammiics 10JKeH ymemas:

HCIOJI30BaTh IPU XAPAKTEPUCTUKE METAJUIOB M HUX COCAWHEHUN IIOHATHUS: «HEMETAUIbD), «TaJOT€HBD», «aJJIOTPOIHBIE
BUJIOU3MEHEHHUS», «KECTKOCTh BOJIbI», «BPEMEHHAsI KECTKOCTh BOJbDY, IIOCTOSIHHASI KECTKOCTh BOJbD»Y, «OOIIasi K€CTKOCTh
BOJIBDY;

JaBaTh XapaKTEPUCTUKY XWMUYECKHX JJIEMEHTOB-HEMETAIOB (BOJOPOJA, TallOTEHOB, KHUCIOpOJa, cepbl, a3oTa, (ocdopa,
yriiepoja, KpeMHHUs) Mo UX MojoxeHuto B [lepuoanueckoit cucreme xumudeckux siaeMentoB J[. . MenaeneeBa (XuMuyeckuit
3HaK, MOPSAJIKOBBIM HOMEp, MEepUOo, TPYyIIa, MOArpyIna, OTHOCUTEIbHAs aTOMHAsi Macca, CTpOCHUE atoMa (3apsjl siapa, YUcio
MPOTOHOB W HEUTPOHOB B sjipe, 0OIee YUCIO SJIECKTPOHOB, PACIPEACICHUE DJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSM), MPOCTOE
BEIIIECTBO, (popMyra, Ha3BaHWE M THUIl BBICHIETO OKCHJA W TUIAPOKcHAA, (OopMysia U XapakTep JIETy4ero BOJOPOIHOTO
COCJIMHEHUA );

Ha3bIBATh COSMHEHUS HEMETAJIJIOB U COCTABIIATH UX (POPMYJIbI IO HA3BAHUIO;

XapaKTepru30BaTh CTPOEHHUE, 00IIHE (PU3UUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;



OOBSICHATh 3aBUCHMOCTh CBOWCTB (WM TIpeJCcKa3blBaTh CBOMCTBA) XHUMHUYECKHUX DJEMEHTOB-HEMETA/IOB (pajuyc,
HEMETAJUTMYECKUE CBOWMCTBA DJEMEHTOB, OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIC CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX HMH
coeMHEHUN (KHCJIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJOB M THIPOKCHUJIOB, JETYUYHUX BOJOPOJHBIX COCTUHCHHM,
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA) OT ToJsiokeHusi B llepmoamueckoidt cucreme Xumudeckux siaemeHntoB [[. U.
Menneneena;

OTIMCBHIBATh OOIME XMMHUYECKHE CBOMCTBAa HEMETAJJIOB C IMOMOINBIO €CTECTBEHHOIO (PYCCKOIO0 WMJIM POJHOTO) SI3bIKa M SI3BIKA
XAMHH;

COCTaBJISITb MOJICKYJISIPHBIC YPABHEHUSI PEaKIMid, XapaKTEPU3YIOUIUX XMMHUYECKUE CBOMCTBA HEMETAUIOB M MX COCIMHEHUM, a
TAKKE BJICKTPOHHBIE YPABHEHUS MPOLECCOB OKUCIICHUSI-BOCCTAHOBIICHUS;

YPaBHEHHUS 3JIEKTPOJUTUYECKON AUCCOLMALMH; MOJEKYJISIPHBIE, TOJHBIE W COKpAlICHHBIE WOHHBIC YPABHEHUS PEAKIHUN C
Y4acTHUEM BJIEKTPOJIUTOB;

YCTAHABJIUBATh MPUYUHHO-CJIEJACTBEHHBIC CBSI3M MEXKAY CTPOCHHEM aTOMa, XMMHYECKOW CBSI3bIO, TUIIOM KPUCTAILNINYECKOU
pEelIeTKN HEMETAIIJIOB M X COCIMHEHUH, X 00ITUMHU (PU3NUECKUMU U XUMHUYECKUMH CBONCTBAMU;

OTIMCBHIBATh XMMHUYECKHE CBOMCTBA BOJIOPOJIA, TaJOTCHOB, KUCIOPOIa, cephl, a3ota, docdopa, rpadura, aaMasza, KpeMHUSI U UX
COEIMHEHUI C MOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POAHOIO) A3bIKA U SI3bIKA XUMUU;

OTHCHIBATH CTIOCOOBI YCTPAHEHHUS KECTKOCTH BOJBI U BBITIOJHSATH COOTBETCTBYIOIIMI UM XUMHUYECKHUHN SKCIIEPUMEHT;

BBITIOJIHATH, HAOIIOATh U OMHUCHIBATh XMMUYECKHUM AKCIEPUMEHT MO PACO3HABAHUIO MOHOB BOJIOPOJIa U aMMOHHUS, CyJbdar-,

KapOoHat-, cuiaukar-, pocdar-, Xxaopua-, OpoMuI-, UOIUI-UOHOB;



AKCIIEPUMEHTAIIBHO HKCCIE0BaTh CBOMCTBA METAUIOB U HMX COEJUHEHUMN, peliaTh 3KCIEPUMEHTAJIbHbIE 3aJadd IO TeMe
«HemeTtannby;

OMKCHIBATH XUMUYECKHUM SKCTIEPUMEHT C IOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTH PACUETHI MO XUMHUYECKAM (GOpMysaM M YpPaBHCHHSAM pPEaKIHi, MPOTEKAIONIMX C YYacTHEM HEMETAIOB W HX
COCIMHECHUM.

MeTanpeameTHble pe3yJibTaThl 00yUYeHUs!

VYyammiics 10J1KeH ymems:

OpraHU30BbIBATh YUeOHOE B3aMMO/JICHCTBHE B IPYIINe (pacipenessiTh POJid, 10roBapuBaThCs APYT C APYTOM U T. 11.);

MpEeABUACTH (POTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUIA;

MMOHMMATh MPUYMHBI CBOETO HEYCIIEXa U HAXOJAUTh CIIOCOOBI BBIX0/1a U3 ITOW CUTYaINH;

B JIMAJIOTE C YUYWUTEJIEM YUYUTHCS BBIPAOATHIBATh KPUTEPHUH OLIEHKH W OMPEIEATh CTENEHb YCIEIIHOCTH BBITIOJHEHUSI CBOEH
paboThl U pabOThI BCEX, UCXOMAS U3 UMEIOIINXCS KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPUU OLICHKU U TOJIb30BATHCS UMU B XOJE
OIICHKH M CaMOOIICHKY;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTYMEHTHUPYSI €€;

MOATBEP)KIATh apTyMEHTHI (paKTaMu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

CITyIIaTh APYTUX, MBITAThCS MPUHUMATD IPYTYIO TOYKY 3pEHUS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHUS;

COCTaBJIATH pedepat mo onpeaesaeHHou Gpopme;

OCYHICCTBIIATHL KOCBCHHOC pasAC/IMTCIIbHOC JOKA3aTCIbCTBO.



Tema 4. lIpakTuxym 2. CBoiicTBa coequnenuii HeMeTa/L10B (3 1)t
1. Pemenne skcnepuMeHTanpHbIX 3amad no teme «lloarpymnma ranoreHoBy». 2. PemieHue 3KCHEpHUMEHTAIBHBIX 3a7ad I10
teMe«lloarpynma xuciaopoma». 3. PemieHune 3skcnepuMeHTaNbHBIX 3anad 1o teme «lloarpynma asora». 4. Pemenune

JKCIIEPUMEHTAIbHBIX 3a1a4 1o TeMe «I[loarpynna yriepona». 5. Iloirydenne, coOupanue u paclio3HaBaHUE ra3oB.

IIpeaMeTHble pe3yabTaThl 00y4eHHs

Yyammiics 10JKeH ymems.

oOpamaTtecsi ¢ J1a00paTOpHBIM OOOPYAOBAHMEM M HarpeBaTeIbHbIMU NPUOOPAMU B COOTBETCTBUM C MPABUJIAMH TEXHUKH
0e30I1aCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMU HEMETAIJIOB U UX COCIMHEHUN U SBIICHUSAMHU, IPOUCXOASAIIMMH C HUMH;

OIHCHIBATh XUMUYECKHUI 3KCIIEPUMEHT C MMOMOLIBIO0 €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKa U A3bIKA XUMUH;

JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO 3KCIEPUMEHTA.

MertanpeaMeTHbie pe3yJIbTAThI 00yYeHUsA

Yyammiics 10JKeH ymems:

OTIPENIEIIATh, UCXO/Is U3 YueOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI WJIH SKCIIEPUMEHTA.

1 IIpu ABYyX4acoBOM IJITAHUPOBAHUH MPOBOAATCS TOJIBKO MpaKTHUYecKue padboTsl 1,2 u 5.



Tema 5. O000mIeHNe 3HAHNH 0 XMMHUH 32 KypPC OCHOBHOM mKoJbl. [loaroroska

K rocyaapcrBennoi nrorosoii arrecranuu (F'MA) (10 4)

[lepuonnueckuii 3akoH U Ilepuomuueckas cucrema xuMudeckux 3yneMeHTOB J[. M. MengeneeBa. PU3UYECKUUA CMBICI
MOPSIAKOBOIO HOMEpa dJIEMEHTa, HOMEpPOB IMEpUOJa W TPyHIbl. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB JJIEMEHTOB M HUX
COCIMHEHUH B IEPUOJAX U TPYINAX B CBETE MPEACTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaYeHHUE TEPUOIMUYECKOr0 3aKOHA. BUIbI XMMUUECKUX CBSI3€M M TUIBI KPUCTAIMYECKUX peIIeTOK. B3auMOCBs3b CTpOCHUS U
CBOMCTB BemlecTB. Kilaccudukaius XUMHUUYECKUX pEaKIUid MO pa3IMYHbIM MpU3HAKaM (YKCIO M COCTaB pearupyronmx u
00pa3yIoIIUXCs BEIIECTB; HATNINE

rpaHuilbl  pasnena $a3; TemioBod 3(PQGeKT; HU3MEHEHHE CTENEeHEW OKHCICHHUS aTOMOB; MWCIOJb30BaHUE KaTallu3aTopa,
HamnpayieHHe npoTekaHus). CKOpOCTh XMMHUYECKUX peakiui u (pakTtopsl, Biauswonme Ha Hee. OOpaTUMOCTh XUMHUUYECKUX
peakIuii ¥ CriocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS.

[IpocThie M CcloXkHBIE BemlecTBa. MeTamasl U HeMeTabl. ['eHeTudeckue psiibl METaJUIa, HEMETaljla U MEePEXOHOr0 MeTasa.
OKcuapi TUAPOKCUABI (OCHOBAHUSA, KHUCIOTHI, aM(OTepHbIE THUIPOKCUIbI), coyn. WX cocrtaB, kiaccudukamus U 0OIIue

XUMHYECKHUE CBOMCTBA B CBETE TCOPHUHA BHGKTpOHHTI/I‘{eCKOﬁ AUCCoONUaI .

JINYHOCTHBIE Pe3yJIbTATHI 00yUEeHHUs
Yyammmuiics Q10JKeH:
3HAMb U NHOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XMMHUHU U OOIIECTBA; HOCTHKEHUS B 00JIaCTH

XUMUU U KyJIbTYpPHBIE TPaaulluu (B YaCTHOCTH, HAy4YHBIC TPAJAMIIMH) CBOCH CTpaHbI; OOMIEMUPOBBIC TOCTIKEHHSI B 00JIACTH



XMMUU; OCHOBHBIC MPUHIIMIIBI U TIpaBUjia OTHOIICHUS K MPUPOJIE; OCHOBBI 3I0POBOTO 00pa3a >KM3HU U 370pOBbecOeperaronmx
TEXHOJIOTHUH;

IpaBUjla TOBEAEHUA B YPE3BBIYAHHBIX CHUTYalMsIX, CBSI3aHHBIX C BO3JCHCTBHEM pa3JIMYHBIX BEIIECTB; OCHOBHBIE MpaBa U
00s3aHHOCTH TpakJaHWHA (B TOM YHCJE Y4YaIlerocs), CBSA3aHHBIC C JIMYHOCTHBIM, MPO(PECCHOHAIBHBIM U KHU3HEHHBIM
CaMOOIIPECIICHUEM;

COILIMAJIBHYIO 3HAUMMOCTb U COZIepKaHue podeccuil, CBI3aHHBIX C XUMUCH;

UCHBIMBIGAMb. TYBCTBO TOPJOCTH 32 POCCHMCKYIO XMMHUYECKYI0 HAayKy M YBa)XEHHUE K MCTOPUU €€ pPa3BUTHUS;, YBaXKEHUE U
MPUHATHE TOCTIXKEHUM XUMHHM B MHpPE; JIFOOOBb K MPUPOJIC; YBAXKEHHE K OKPYKAIOMUM (y4allUMCS, YUUTEISIM, POJUTEISIM U
Ip.) — yYMETh CIIylIaTh W CJBIIIATh MapTHEpa, MPU3HABATh MPaBO KaXJIOro Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS C
Y4ETOM MO3UIUA BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U ICTETUUECKUX UYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U
WX MPEBPAIEHUI; CaMOyBaXEHUE U SMOIIMOHATBHO-TIOJIOKUTEIHHOE OTHOIIIEHUE K ce0e;

npu3Haeamp: UEHHOCTH 310POBbS (CBOETO U JPYTUX JIOJEH ); HEOOXOAMMOCTh CAMOBBIPAXKEHUS, CAaMOpPEATIN3alH, COLIMAIBHOTO
MIPU3HAHUS;

0co3Haeamp: TOTOBHOCTHh (MJM HErOTOBHOCTh) K CAMOCTOSITEIBHBIM TMOCTYNKaM M JEWCTBUSIM, OTBETCTBEHHOCTh 3a HUX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BbIpa)aTh U OTCTaMBaTh CBOIO MO3UIUI0 U KPUTUYHO OTHOCHUTHCS K
CBOUM TOCTYIIKaM;

npoA6IAMb: HKOJOTMYECKOE CO3HaHUE; J00pOKeNaTelbHOCTh, JTOBEPUE W BHHUMATEIBHOCTh K JIIOASIM, TOTOBHOCTH K
COTPYJHUYECTBY M APY>KO€, OKa3aHUIO MOMOIIM TE€M, KTO B HEW HYXKJaeTcs; 00OOIIEeHHbIN, YCTOMYUBBIA M M30UpaTeIbHBIN

MMO3HABATEIbHBIM HHTCPCC, HHUIUATUBY U J10003HATENILHOCTh B HN3Y4YCHUN MHPaA BCIICCTB U peaKuHﬁ; HEJICYCTPECMIICHHOCTb U



HaCTOMYMBOCTh B JOCTHXKEHHUH LEJEH, TOTOBHOCTh K INPEOJOJICHUIO TPYAHOCTEH; yOEkKJAEHHOCTh B BO3MOYKHOCTH IO3HAHMS
PUPOJIbI, HEOOXOIUMOCTH Pa3yMHOTO UCTIOJIb30BAaHUS JOCTHKEHUN HAYKH U TEXHOJIOTHM [T pa3BUTHA OOIIECTBA;

yMemp: YCTAHABIIMBATH CBS3b MEXAY LIEJIBIO U3YUYEHUS] XUMHH U TEM, JJI YETO OHA OCYLIECTBIISAETCA (MOTHBAMHU); BBIIOJIHATD
KOPPUTHPYIOIIYI0 CaMOOLEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 32 IPOLECCOM H3yYEHUsS XMMHH U BHECEHMH HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOUIMX ATallaM M CHOco0aM M3Y4YeHUs Kypca XHWMHHM; BBINOJHATH PETPOCHEKTUBHYIO CaMOOLICHKY,
3aKJITH0YAIOIIYIOCS B OLICHKE IPOLEcca U pe3yibTaTa U3y4YEHHsI Kypca XMMHM OCHOBHOM IIKOJIbI, TIOJIBEICHUH UTOTOB HA OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIIbTATOB;

CTPOUTHb KU3HEHHbIE U NPOPECCHOHAIbHBIE IUIAHBl C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPUYECKUX, IMOIUTUYECKUX U
HKOHOMUYECKHUX YCIIOBUM; OCO3HABATh COOCTBEHHBIE LIEHHOCTU U COOTBETCTBUE UX

MPUHUMAEMBIM B )KM3HU PEUICHUSM; BECTH JUAJOr HA OCHOBE PABHOMNPABHBIX OTHOIICHWWA M B3aUMHOTO YBa)KEHUS; BBIJIEISAThH
HPABCTBEHHBIH ACHEKT MOBEIEHUS U COOTHOCUTH MOCTYNKH (CBOM M JIPYTHX JIOAEH) U COOBITHS C MPUHSATHIMH 3THUYECKHUMHU
HOpMaMH; B Ipejesiax CBOMX BO3MOXKHOCTEH MPOTUBOJEHCTBOBATH JIEUCTBUSIM U BIUSHUSAM, MPEACTABISIONIUM yIpo3y >KU3HHU,

3I0POBBIO U O€30MACHOCTU JTUYHOCTHU U OOIIIECTRA.

Ilinanupyembie pe3yabTaThbl 00y4eHUS:

BbINyCKHUK HAYYHTCSH:

* OMMCHIBATh CBOMCTBA TBép)IBIX, KUAKHX, F8,3006p8,3HBIX BCUICCTB, BBIACIIAA NX CYIICCTBCHHLBIC ITPHU3HAKH,



* XapaKTepU30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTAHABIMBATh IPUUYNHHO-CIIEICTBEHHBIEC CBSI3H MEXIY
JAHHBIMU XapaKTepUCTUKAMU BEIIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHIA «aTOM», «MOJIEKYJIA», «XUMUUYECKUHN AIEMEHT», KIIPOCTOE BEIIECTBOY,
«CJIOKHOE BEIIIECTBOY, «BAJIEHTHOCThY, UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* U300pakaTh COCTAaB MPOCTEUIIUX BEHIECTB C MOMOIIbID XUMHUYECKUX (OPMYJ U CYIIHOCTh XUMUYECKUX pEaKIui C
MTOMONIBI0 XUMUYECKUX YPABHEHHI;

* BRIUUCIIITH OTHOCUTEIbHYIO MOJIEKYJSAPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TaKXKE€ MAaCCOBYIO JIOJI0 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUSX JJISl OLIEHKU UX MPAKTHYECKON 3HAYMMOCTH;

* CPaBHUBATh 110 COCTABY OKCHUbl, OCHOBAHUS, KUCIIOTHI, COJIH;

* K1accu(PUIMpoBaTh OKCHUIBI U OCHOBAHUS TIO CBOMCTBAM, KUCIIOTHI M COJIU IO COCTaBY;

* N10JIb30BATHCS JTAOOPATOPHBIM 000PYTIOBAHUEM U XUMHUYECKOU MOCYI0M;

* POBOJIUTH HECJIOKHBIE XUMHUYECKUE OMBITHI W HAOMIOJCHUS 3a HM3MEHEHUSMH CBOMCTB BEIIECTB B IIpollecCe UX
MpeBpallleHnit; cCoOII0IaTh MpaBUiia TEXHUKU 0€30MTaCHOCTH MPU MPOBEICHUH HAOIIOACHUN 1 OBITOB,;

* pa3nuyaTh IKCIEPUMEHTAIHLHO KUCIOTHI U MIENOYH, MOJIb3YSICh UHIUKATOPAMHU; OCO3HABATh HEOOXOJUMOCTH COOJIOICHUS
Mep 0€30MMacHOCTH MpU OOpaIIeHUHN ¢ KUCIOTaMH U IIeJI0YaMHU.

* packpbIBaTh CMBICI nepuoanyeckoro 3akona /1. . Menaeneena;

* OMKUCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO (OPMY MEPUOIUUECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB;

* XapaKTepPU30BaTh COCTaB ATOMHBIX SAEP U paCTPEIeICHUE YHCIIa SJIEKTPOHOB IO AJIEKTPOHHBIM CJIO0SIM aTOMOB XUMHUUYECKUX

9JICMCHTOB MaJIbIX IICPHUOJ0B HGpHOI[H‘-ICCKOfI CHCTCMBI, 4 TAK)KC KaJINAd U KaJIbL U,



* pa3nuyaTh BUJbl XUMUUYECKOU CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEGHTHYIO HETIOJISIPHYIO U METAJUTMYECKYIO;

* U300paXkaTh IEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKIUMHU CBSI3MU Pa3HOTO BU/IA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIUIMYECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METaJUIMYECKUX;

* XapaKTEepU30BaTh XUMUYECKUE FIEMEHTBI U UX COCIMHEHHUS Ha OCHOBE MOJIOKEHHS JIEMEHTOB B IEPUOIUYECKON CUCTEME U
O0COOEHHOCTEN CTPOEHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IEPUOJMYECKOr0 3aKOHA M TNEPUOAUYECKON CHUCTEMBI
XUMHUecKux 3iemMeHToB /[l. 1. MenzeneeBa; * OOBSICHATh CyTh XMUMHUYECKUX MPOLECCOB U UX MPUHIUIHAIBHOE OTIUYHUE OT
bu3NYecKux;

* Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUSI XUMUYECKUX PEaKLU;

* YCTaHABIIMBATh NPUHAUIEKHOCTh XMUMHUYECKOM peakiuu K ONpeaeiéHHOMY THUIYy IO OJHOMY M3 KJiIacCH(PHUKAIMOHHBIX
MPU3HAKOB: 1) MO YMCIy U COCTaBY UCXOAHBIX BEIIECTB U MPOAYKTOB PEAKUMHU (PEAKLIMU COETUHEHHUS, PA3JI0KEHU, 3aMELEHUS
1 00OMeHa); 2) 1o BBIAEICHUIO WA MOTJIOMIEHHUIO TeIUIOTHI (PEeaKuu 3K30TEPMUUECKUE U IHAOTEPMUYECKHUE); 3) MO U3MEHEHHUIO
CTENICHEH OKHCIICHUSI XUMHUYECKUX DJIEMEHTOB (PEakIMh OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) MO 00OpaTUMOCTH Ipoliecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

* COCTaBIISITh YPABHEHUS BJEKTPOJUTUYECKON JUCCOLMALMU KHUCIIOT, IIEJIOYEH, COJIEH; MOJHBIE U COKPAIEHHBIE MOHHBIE
YpaBHEHUS peakluuii 0OMeHa; ypaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIA;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX Peakluuid mo GopMysiam/Ha3BaHUSM HUCXOJHBIX BEUIECTB; OMPENENATh UCXOAHbIE

BeIecTBa 1Mo GopMysiamM/Ha3BaHUSM MIPOTYKTOB PEAKIINH;



* COCTABJIATh YPABHEHUS PEAKIUI, COOTBETCTBYIOIINX IMOCIEAOBATEIBHOCTU («LEMOYKE») MPEBPAIICHUN HEOPraHMYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA ITPU3HAKH, CBUACTEIBCTBYIOIINE O IPOTEKAHUY XUMUYECKON PEaKIINH;

* IPUTOTOBJIATH PACTBOPHI C ONPEAETEHHON MACCOBOU J10JIEM PACTBOPEHHOTO BEIIECTBA;

* OIIPENEIIATh XapaKTeP CPEbl BOJHBIX PACTBOPOB KHCIIOT U IIEI0UYEH MO U3MEHEHUIO OKPACKU UHIUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKIINH, TOATBEPKIAIOIINE HAJTMYKUE B BOJHBIX PACTBOPAaX BEIIECTB OTACIIBHBIX HOHOB

* OIPENEIATh NPUHAICKHOCTh HEOPTAHMYECKUX BEUIECTB K OJTHOMY M3 M3yYEHHBIX KJIACCOB/TPYIIl: METAJUIbI U HEMETALIBI,
OKCH/JIbl, OCHOBaHMS, KUCIIOTHI, COJIN;

* COCTABJIATH (DOPMYJIbI BEIIECTB 10 UX HA3BAHUSM;

* OIPENEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTraHMYECKHX COEIMHEHUN MO BAJIEHTHOCTSAM M CTENEHSM OKHUCICHHS 3JIEMEHTOB, a TaKXe
3aps/ilaM MOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUMI U COJIEH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (DU3UUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB (METAUIOB U HEMETAILIIOB)
U UX BBICIIMX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMHU BTOPOTO U TPETHEr0 NEPUOOB;

* Ha3bIBaTh OOLIME XUMHUYECKHE CBOMCTBA, XapaKTEePHBIE JJIsl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBONCTBA, XapaKTEpHbIE AJSl Ka)XJOro U3 KIJIACCOB HEOPraHMYECKHX BEUIECTB: KHUCIOT,
OCHOBaHUM, COJICH;

* IPUBOJUTH NPUMEPHI PEaKUUi, MOATBEPKIAIOIIMX XUMHUUYECKHE CBOMCTBA HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KHUCIIOT,

OCHOBAHUM U COJICH;



* ONIPEIEIATH BEUICCTBO-OKUCIUTEND U BELECTBO-BOCCTAHOBUTEIIb B OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;
* COCTaBJISITh OKUCIUTEIBHO-BOCCTAHOBUTENBHBINA OanaHC (151 H3yUYEHHBIX PEAKIIUil) 110 IPEII0KEHHBIM CXeMaM PEeaKIui;

¢ IIPOBOIUTDH J'Ia60paT0pHI>IC OIIBITHI, ITOATBCPKAAIOMINC XUMHNYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX

BCIICCTB;

Boinycknuk nonyuum 603M0HCHOCHIb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOX0OUMOCMb COONIOOEHUS. NPABUTL IKOJOSUYECKU 0e30NACH020 NOBEOeHUsl 8 OKDYicaioulel NpupooHoll
cpeoe;

* NOHUMAMb CMBICT U HEe0OXOOUMOCMb COONI0OEHUs NPEeONUCAHULl, NpediazaemblX 8 UHCMPYKYUAX NO UCNOJb30BAHUIO
Jlekapcmas, cpedcmes ObimoBol Xumuu u op.;

* UCNONIL308AMb NPUOOPEMEHHbIE KII0Uesble KOMNEMEHMHOCMU NPU BbINOJHEHUU UCCAe008AMeNbCKUX NPOEKMOo8 No
U3YYEHUIO C8OLICME, CNOCO008 NONYYUeHUsl U PACNO3HABAHUS 8eUleCE,

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCm8d YCMHOU U NUCbMEHHOU KOMMYHUKAUUU NpU
pabome ¢ mexkcmamu yueOHUKa u OONOIHUMENbHOU JIUMepamypou, CNpasoyHbIMU MadIuyamu, Nposeisims 20MOSHOCHb K
VBAHCEHUIO UHOU MOYKU 3PEHUSI NPU 0OCYHCOEHUU Pe3YTbMAmOo8 blNOJIHEHHOU pabombl;

* 00BEKMUBHO OYeHUBAMb UHDOPpMAYUIO O Bewecmeax U XUMUYECKUX npoyeccax, Kpumuyecku OmHOCUMbC K
ncegooHAYYHOU UHGDOpMayUuL, HeO0OPOCOBECMHOU peKllame, KACAroWelcsl UCNONb308AHUSL PA3IUYHBIX BeUeCms.

® OCO3Ha6anb 3HA4YeHUe meopemudecKux 3HAHUU 0715 npakmuqecmﬁ oesimenbHOCmuU yenoeeka,



* ONUCHIBAMb U3YYUEHHBLE 00BEKMbL KAK CUCMEMbL, NPUMEHSIS JI02UKY CUCIEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMIAX NePUOOUYECKOU CUCTIeMbl XUMUYECKUX J1eMeHmos Ol O00bACHeHUs U
npeodsuOeHUs CEOLLCNE KOHKPEMHbIX 6eUeCms;

* pazeueamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM  YeayOleHus 3HAHUL 00 UCMOpUU CMAHOGIeHUs
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NePUOOULEeCK020 3aKOHA KaK 00OHO20 U3 8ANCHEUWUX 3AKOHO8 NPUPOObL, d MAKICE O
COBPEMEHHBIX OOCMUNCCHUSX HAYKU U MEXHUKU.

* COCMABIAMb MOJIEKYIAPHbIE U NOJHbIE UOHHbLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPAGHEHUSIM,

* IPUBOOUMb NPUMEPbL  PEaKyuil, NOOMEEPHCOAIOWUX CYULECMBOBAHUE B3AUMOCEA3U  MENCOY OCHOBHBIMU  KIACCAMU
HeOP2AHUYECKUX BeUIeCB;

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030CUCMBUSL PA3IUUHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyull;

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030eUCMBUSL PA3IUYHBIX (PAKMOPO8 HA CMeWeHUe XUMUYEeCKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8EULECTE HA OCHOBE UX COCMABA U CMPOCHUSL,

* IPOCHO3UPOBAMb CNOCOOHOCIb BEUeCmBd NPOSGISIMb OKUCTUMENbHbIE UTU 80CCMAHOBUMENbHbIE CEOUCMBA C YYEMOM
cmenenell OKUCIeHUsL JIEMEHMO8, 8X00AWUX 8 20 COCMAB;

* BLISIGIAIMb CYUECMBOBANHIUE 2EHEMUYECKOU B3AUMOCES3U MeHCOY Beecmsamu 8 psaoy. NPOCmoe 8euecmso — OKCUO —
2UOPOKCUO — COJlb,

* OP2aHU306b16AMb, NPOBOOUMb VHEHUYECKUEe NPOEKMbl N0 UCCIe008AHUI0 CEOUCME BeUecms, UMEIOUUX BANCHOE

npakmuiecKkoe 3Ha4ernue.



Onucanmne y‘lEﬁHO-MCTOIlquCKOI‘O N MAaTCEPHAIBHO-TEXHUYIECCKOI'O o0ecreyeHus

Y4yedHO — MeTOAMYECKOE 00ecIIeueHHue

1.IIpumepHast mporpaMmMa OCHOBHOTO 00111ero 00pa3oBaHus M0 XUMHUHU (6a30BBIH YPOBEHb);

2.ABtopckas nporpamma O.C.I'abpuensna, cooTBeTcTBytomas @enepanibHomMy ['ocyapcTBEeHHOMY 00pa30BaTEIbHOMY
CTaHAapTy OCHOBHOI'O 0OIEro 00pa3oBaHus U AONyIlIeHHass MUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuun
(O.C.I'abpuensn [Iporpamma kypca xumun aiis 8-9 kiaccoB o01eodpaszoBarenbubix yupexaenuit / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).

3.Iabpuenan O. C., Ocmpoymos U. I'. HactonpHas kHura yaurtens. Xumus. 9 k 1.: Meronuyeckoe nocodue. — M.: Jlpoda,
2010r

4. Xumust. 9 k 51.: KoutposbHble 1 ipoBepouHbie padoThl K yueOHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u np. — M.: [Ipoda, 2009r.

5.I'abpuenan O. C., Ocmpoymos U. I'. zyuaem xumuto B 9 k 11.: lunaktudeckue marepuansl. — M.: biauk mroc, 2009r.

6./ abpuenan O. C., Awyrosa A. B. Pabouas terpans. 9 k 1. K yueonuky O. C. I'abpuensna «Xumus. 9». — M.: Jlpoda, 2012r.

1.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumusi B Tectax, 3ajadax, ynpaxkHeHusx. 8— 9 k. — M.: JIpoda, 2009r.



MarepuaJibHO-TeXHHYECKOe 0O0ecreyeHue:

Jlns oOydeHHsi ydallMxcsi OCHOBHOM IIIKOJIBI B COOTBETCTBHUM C TpeOoBaHusiMU DeaepaibHOTO TOCYAapCTBEHHOIO
0o0pa3oBaTeNbHOTO  CTaHJapTa HEOO0XOJuMa peanu3alus JeSITeIbHOCTHOTO MOoaXoja. JleaTenbHOCTHBIM mMoaxod Tpelyer
MTOCTOSTHHOW OTIOPBI MpoIecca 00yUEHUS XUMHUH Ha JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, MPAKTUYECCKUE 3aHATHUS U JJA0OpaTOPHBIC
OTBITHI, BBIMOJIHSAEMbIE YyyamuMmucs. KaOuWHeT XuMUM  OCHANIEH KOMILUIEKTOM JIEMOHCTPAIIMOHHOTO U JIa0OpaTOPHOIO

000py1IOBaHUS 10 XUMHH ISl OCHOBHOM IIKOJIbI. B kabuHEeTe XMMUM OCYIIECTBIAIOTCSA KaK ypOYHas, TaKk W BHEypouHas (OpMbI yueOHO-
BOCIHUTATEIHHON AeITeNbHOCTU ¢ yyamumucsa. OcHaileHue B 00JblIel 4acTu cooTBeTcTBYeT [lepeunto o0opynoBaHus kabuHeTa XUMUHU U BKIIOYAET
pa3MYHbBIE TUIBI CPEACTB 00y4eHus. bonbiyto 4acTh 000pyIOBaHHS COCTABIIAIOT y4eOHO-TIPAKTHYECKOE B yueOHO-T1abopaTopHOe 000pyI0BaHKE, B
TOM YHCJIE KOMIUIEKT HATypaJIbHBIX OOBEKTOB, MOJEIH, MPUOOPHl U WHCTPYMEHTHI JJIA MPOBEACHUS IEMOHCTPAMN W MPAKTHYECKUX 3aHATHH,
JI€MOHCTpPAIIMOHHBIE TaOIUIIBI, BUIECO, ME/IMa OCHAIIICHHE.

B KOMITIEKT TEXHUYECKUX M MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX CPEJICTB OOY4YEeHHUS BXOMST: ammaparypa Ul 3amuceil 1 BOCTIPOU3BEICHUS
ayMo- ¥ BUJICOMH(OPMAIIUU, KOMITBIOTEP, MyJIbTUMEINA TTPOCKTOP, JOCKA C WHTEPAKTUBHOW MPUCTABKOM, KOJIIEKIMS MEAHa-PECYpCOB, BBIXOJ B

HNuTtepner.

Hcnonb30BaHue 3JEKTPOHHBIX CPEICTB O0YUEHUS TO3BOJISIOT:

® AKTUBU3UPOBAThH JIEATEIHLHOCTh OOYYAIOLINXCS, TOJTyYaTh 00Jiee BEICOKHE KaueCTBEHHbIE Pe3ybTaThl 00yUeHMs;
e 1pu nmoarotroBke Kk EI'D obecneynBaTh caMOCTOSITEIHHOCTD B OBJIAJICHUHU COJIEpKAaHUEM Kypca .

e (opmuposats KT - KOMIETEHTHOCTH, CIIOCOOCTBYIONIYIO YCIIEITHOCTH B YU€OHOU NEATENIbHOCTH;

e (opmuposats YV /I;



Hamypanvhoie 00vekmut

HatypanbHbie 0OBEKTHI, UCMOJIb3yeMbIE€ B OOYYEHHH XWMUH, BKJIIOYAIOT B Ce0s KOJJICKIIMM MHUHEPAJIOB M TOPHBIX MOPO/,
METAJIJIOB U CIUIAaBOB, MUHEPAJIbHBIX YAOOPEHUH, IIIaCTMACC, Kay4yKOB, BOJIOKOH U T. JI.

O3HaKOMIIEHHE y4YalUXCs ¢ oOpa3llaMM HCXOJHBIX BEIIECTB, MOJYNPOAYKTOB M TOTOBBIX M3IEIHNA IMO3BOJSET MOJYYHTh

HarJisiIHOC MPCACTABJICHUC 00 »THX Marcpualiax, X BHCITHCM BHUAC, d TAKKC O HCKOTOPBIX (1)I/IBI/ILIGCKI/IX CBOMCTBAX.

Xumuueckue peaxkmuesl u mamepuaiibl
O6paHIGHI/I€ CO MHOI'MMH BCIICCTBAMH Tpe6yeT CTpororo CO6J'IIOI[CHI/I§I IIpaBuJI TCXHUKHU 6630H3CHOCTI/I, 0COOCHHO IIpu
BBIIIOJIHCHHUH OIIBITOB CaAMHUMH YYAIlIUMUCH. Bce H€O6XOI[I/IMBIe MCPBI IPEAOCTOPOKHOCTU YKa3aHbl B COOTBCTCTBYIOIIHX

NOKYMEHTAaX U NHCTPYKIUSAX.

Xumuueckasn n1adopamopran nocyoa, annapamaul u nPUOOPvl
XruMHUecKas ocya Noapa3AeisieTCsl Ha ABE IPYIIIbL: JUIsl BBIIIOJIHEHUS ONBITOB YYaIIUMHUCA U JEMOHCTPALIMOHHBIX OIBITOB.
[Ipubopsl, anmapaTel U YCTAaHOBKH, HCIOJIb3YEMbIE HA YpPOKaX XHMHUH, MOJPA3JEISOT Ha OCHOBE MPOTEKAIONIMX B HHUX

(1)I/ISI/I‘ICCKI/IX U XUMHUYCCKHUX .

Mooenu
OObEeKTaMH MOJCIMPOBAHUS B XHMHH SBJISTIOTCS. aTOMBI, MOJICKYJIBI, KPHCTAJUTbI, 3aBOJCKHE ammaparbl, a TaKXe

IMPOUCXOIAIIUC ITPOLCCCHI.



B mpenomaBaHuM XMMHH HMCIOJB3YIOTCS MOJEIH KPHCTALIMYCCKUX PEmETOK anmasa, rpadura, cepbl, ¢ocdopa, okcuaa
yriepona(ly), moBapeHHOUW conu, JbAa, WOJa, Kejle3a, MeIU, MarHusi, HaOOphl Mojejied aTOMOB I COCTAaBJICHUS

MapoCTCPIKHCBBIX MOI[GJ'Ief/'I MOJICKYJIL.
Yueonvie nocoous na neuammnoii ocnose

B mpormecce oOydeHHsT XHMHH HCIOJIB3YIOTCSA CIECAYIOIMIME TaOIUIlbl MMOCTOSHHOIO 3KcroHupoBaHus: «llepuomnyeckas
cuctema xumudeckux osneMmeHToB J[.M. MenaeneeBa», «Tabmuua pacTBOPUMOCTH KHUCIOT, OCHOBaHUUA U  COJIECH»,
«DJIEKTPOXUMHUECKHUI PsiJl HAMPSHKEHUN METaIIoBy, «KpyroBopoT BEIIECTB B IPUPOAL» U JP.

Jlns opraHu3anid CaMOCTOSATEIIBHOM paboThl OOYydYarOIIMXCS Ha YpOKax HMCIOJB3YIOT pPa3sHOOOpa3Hble IUAAKTHYECKHE
MaTepualbl: TETpaau Ha MeYaTHOM OCHOBE WJIM OTJEIbHbIE pabouyre JUCThl — HMHCTPYKIMHU, KAPTOUKHU C 3aJaHUSIMHU Pa3HOUN

CTENEHU TPYAHOCTH I U3YYEHHSI HOBOI'O MaTepHUasa, CaMONPOBEPKU U KOHTPOJIA 3HAHUN yUAIUXCS.

Jlnst obecneyenust 6€30MacHOro Tpyia KaOWHETe XMMUU UMEETCS:

® [POTHUBOIOKAPHBIK UHBEHTAPb

® anTeyKy ¢ HAOOPOM MEIMKAMEHTOB U MEPEBI30UHBIX CPEJICTB;

® WMHCTPYKIMIO IO MpaBUiiaM 0€30MaCHOCTH TPy/ia JUIsl 00yUYaroIIHuX Cs

® O KypHaJ pEerucTpalyy MHCTPYKTaXa Mo mpaBuiaM 0€30MacHOCTH TPY/a.



IloypouHoe miiaHUpPpOBaHHUE

Ng Tema u TN Ypoka I[aTa 9J1eMeHTBI coacpkaHus HJIaHI/IpyeMBIe PE3yJbTaThI
1/ IIpeamerHbie Mertanpeamernbie Y'Y/ JINYHOCTHEI
I e YV
BBeL[eHI/Ie. Oﬁlllaﬂ XapaKTCPUCTUKA XUMHYECCKHUX IJIEMECHTOB U XUMHUIECCKUX pealcum”l. Hepnonnqecmdif[ 3aKOH U nmepuoan1iecKkast CucreMa
xumuueckux 3jeMeHToB JI.M.Menaeneena. (104.)
1. | XapakrepucTUKaxum Beoansriif nuucrpykrax no OT u Th. Hayuamca: xapakrepuzoBaTh PerynsiTuBHbI€: CTABAT yucOHbBIC dopmupyror
MYECKOro BJeMEHTAa XapaKTepicTiKa XHMHYECKOTO XAMUYECKHUE dIEMEHTHI 1-3 —T0 3aJI1auv Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBECHHOE
dJeMeHTa 1o nonozxeruso s [1CXI Heprofa 1o ux nojoxenuio [ICXD | 4To yke U3BECTHO U YCBOEHO OTHOIIEHHE K
Ha OCHOBAHUU €TI0 J.U. Menneneesa. 3
J.1. Menneneena. y4aiumcsi, ¥ Toro, 4To eé YUYCHUIO
II0JIOXKCHHA B JleMOHCTpaLs: MOZIEIN aTOMOB Tonyuam eo3modrcnocme HEHU3BECTHO
ITepronnueckon aniemenTos 1-3 —ro neprozos HAy4UMbCs: ONUCHIBATL n3ydeHnble | [l03HABATENBLHBIE:CAMOCTOATENBHO
cUcTEMeE 00BEKTHI KaK CUCTEMBI, IPUMEHSSA BBIJICTISIOT ¥ YOPMYJIUPYIOT
1. . Menneneesa JIOTHKY CUCTEMHOTO aHalIn3a MIO3HABATEJIEHYIO LENIb
KommyHuKaTHBHBIE: GOPMYIHPYIOT
cOOCTBEHHOE MHCHHE U MTO3HIIHIO,
3a[Jaf0T BOTIPOCHI, CTOSIT IIOHATHBIC JIJIS
mapTHepa MOHITHS
2. | CBolicTBa OKCHJIOB, XUMHUYECKHE CBOMCTBA OKCHJIOB, Hayuamcs: na3piBaTh 0011IME PeryasiTuBHBIE: CTaBAT YICOHYIO IposBsror
KHCJIOT, OCHOBAaHHUH U OCHOBaHUU , KHCJIOT, COH@I/IVB CBCTC XUMHYECKUE CBONCTBA KUCIIOTHBIX, 3a7a4y, ONPEIEIIOT YCTOHYUBBINA
. TCOPHH SIEKTPOTUTHICCKON OCHOBHBIX OKCHJIOB, KHCJIOT, MOCJIEIOBATEIEHOCTh IIPOMEKYTOYHBIX | y4eOHO —
conen B CBETC TeopHn AUCCOLNAIMN 1 OKUCICHUA~ OCHOBAHUI U COJIEH ¢ NO3ULUN LeJIeH ¢ y4eTOM KOHKPETHOIO II03HABATENbHBI
SJICKTPOJIUTHICCKON BOCTaHOBJICHHA TD/I; NpUBOAUTE TIPUMEPHI PpE3yJIbTaTa, COCTABISIOT IJIaH U it uHTEpEC K
JUCCOIIMaluy 1 peakiuii, NoATBEPKAAOLINX aJNTOpPUTM JEHCTBUM HOBBIM
OKUCJICHUS - XHMHUYECKHUE CBOMCTBA: OKCHUJIOB, Ilo3naBaTenbHbIE: crocobam
BOCCTAHORBJICHHS KHCJIOT, OCHOBAaHHUH, CoJel; CaMOCTOSTENIFHO BBIJCIISAIOT pemieHus 3agay
OIIPEJIIIATh BEUIECTBO — OKUCIHUTENb | (OPMYIUPYIOT T03HABATEIBHYIO 11€J1b,
1 BEI[ECTBO —BOCCTAHOBUTEIH B HCTIONB3YS OOIIHE IPUEMBI PEIICHHS
OBP; 3a1a4
Honyuam eo3moorcnocmo KomMmyHuKaTHBHBIC!
HAay4umucsi: NIPOrHO3UPOBATh Kontpons u onenka neiicteuit
CIIOCOOHOCTD BEIECTBA IPOSIBIISTH napTHepa
OKHUCIUTEHHBIE UITH
BOCCTAHOBHTEJIFHBIE CBOHCTBA C
YYETOM CTENeHEN OKUCICHUS
9JIEMEHTOB, BXOJSIIIIUX B €T0 COCTAB
3_ AM(bOTCpHBIe OKCHIbI Ilonstue o NEPEXOOHBIX JJICMCHTAaXx. Hayqamc;z: XapakTepru3oBaThb PerJISITMBHLIeZ HpOSIBJ'ISIIOT
AmporepHoCTh. I'eHeTHYECKNH PN XUMHUYECKHE CBOIcTBA aM(POTepHbIX | [IpMHUMAIOT U COXPaHSIOT Y4eOHYIO J00poXKesaTelb

Y TUJPOKCHJIBI




NEPECXOTHOTOIJICMCHTA.

OKCHJIOB ¥ TUAPOKCHUIOB,

3aa4y, YYUTbIBAIOT BbIACJICHHLIC

HOCTb,0T3bIBYNB

JIa6.ombiT: 1.ITonyuenne runpokcuna HCIIOJIb30BATh IIPU XaPAaKTEPUCTUKE | YUUTEIIEM OPUEHTHUPHI IECUCTBUA B OCTb, KaK
UMHKA U MCCIIENOBAHUE €TO CBOKCTB BEILECTB MIOHATHE «aM(pOTEPHOCTEY», | HOBOM y4yeOHOM Marepuale B MNOHMMAaHHEC
MPOBOJIUTH OIBITEHI, COTPYAHHUYECTBE C yUUTEIEM 4yBCTB
MOATBEP K IAIOLIUE XUMUYECKUE Ilo3naBartenbHbIE: JIPYTUXIIIOACH 1
cBo¥icTBa aM()OTEPHBIX OKCHIOB U CraBat u GopMyIHPYOT IpodiaeMy COTIepEKUBAHHE
TUIPOKCHIOB; YpOKa, CaMOCTOSITENILHO CO3JAI0T UM
THonyuam eosmodicnocmo ANTOPUTM AEATENBHOCTH MIPH PELIECHUN
HAy4umucs: 0OCO3HABaTh 3HAYCHHE po0IIeMbl
TEOPETUYECKUX 3HAHUN IS KoMMyHuUKATHBHBIE:
IIPAKTUYECKOU ACATEIbHOCTU IIposABIISAIOT aKTUBHOCTH BO
YeJIoBeKa B3aUMOJECHCTBUM ISl PELLICHUS
[IO3HABATENIbHBIX U
KOMMYHHUKAaTHBHBIX 3a/1a4(33aJal0T
BOIIPOCHI, (POPMYIUPYIOT CBOU
3aTpyAHEHUs, IPEUIaraloT IOMOIIb B
COTPYJHHIECTBE)
[epuonnyeckuii Crpyxrypa IICXD .. Menneneesa. Hayuamcsa: onuceIBaTh U PeryasiruBnbie: Omnpenensior
3aKOH U Crpoenne atoma. PU3HIECKUM CMBICIT XapaKTepU30BaTh TAOIMIHYIO [InanupytoT cBOU AeHCTBUS B CBOIO JINYHYIO
Il TIOPAZIKOBOTO HOMEpa, HoMepa epuoaa, | gopmy [ICXD .M. Menuneneesa; COOTBETCTBUU C IMOCTaBICHHON MIO3ULUIO,
CpHOANHCCKas HOMEpa I'PYIIBEl XHMHIECKOT0 3JIEMCHTA | nenaTh yMO3aKJIIOUEHUsI O XapakTepe | 3aJauei U yCIOBUSIMU €€ pealn3aliul aJIEKBaTHYIO
cucreMa B IICXD JL.N. Menneneesa. [IpUiuHb | y3yvenenns cBOWCTB XUMHUECKHX nmudhepenuupo
J. . MeHnneneena B MSMEHEHN: CBOMCTB XMMUCCKHX 3JIEMEHTOB ¢ yBeJIMdeHueM 3apsiioB | Tlo3HaBaTeJbHbIE: CTABAT BaHHYIO
CBETE yUCHHS O EJ;;AI:[Iz;zzBHHrs;;ﬁsiﬂr?IZiiz; aTOMHEBIX sJIep. " (bopMyJII/Ipy}oT LeiIu u Hp06HeMbI CaMOOIICHKY
CTPOCHHH aTOMa norpymmax [ICX? JLH. Merzeneesa, Tonyuam 8o3modicrocmb YPOKa; OCO3HAHHO M NPOH3BOILHO CBOI/IX6 YCIIEXOB
JleMORCTpAIIS: pasTHHbie GOPMET HAYUUMbCS, TIPHMEHSTH 3HAHHUS O CTpOSIT B yCTHOM M MUCBMEHHON opme | B yuebe
Ta0JIUI] IEPUOANYECKOIT CHCTEMBL. 3aKOHOMEPHOCTSIX NEPUOJUYECKON ]
Jla6.onbIT: 2. MozenupoBaHue CUCTEMBI XMMHUYECKUX 3JIEMEHTOB KommynnkaTusubre: .
noctpoenus Ilepuoanueckoit cuctemsl | 11t OOBSICHEHUS U ITPEIBUACHUS Branenne MOHOJIOTHICCKOM 1
J.N. MenneneeBa CBOMCTB KOHKPETHBIX BELIECTB JMAIIOTHIECKOH popMaMH petn
XuMuueckas Xumuueckas opraHu3anus >KMBoil u Hayuamca: xapakrepu3oBaThb PerynsiruBHBI€: paboTaTh 10 IJIAHY, ®dopMHpOoBaHUE
OpTraHM3aIMs KHBOM HE>KUBOU MPUPOIBI. XI/IMI/IquIfHﬁ XUMHYECKHH COCTaB KUBOU KIETKH; | HCIONB3YS CIENHATBHO Nnog00paHHbIe | OTBETCTBEHHOTO
o COCTaB s1/Ipa, MAHTUU U 36MHOM KOPBL. | COCTaB s[jpa, MAHTUU 3€MHOMU KOPBI; | CpEACTBA. Y MEHHE OLEHUTH CTEIEHb OTHOLIECHHUS K
1 HEKUBOM IIPUPOTIBT XUMUUECKUE IJEMEHTHI B KIETKaX THonyuam eosmodrcnocms yclexa WiIM Heycrexa CBoel YYECHHIO

KHBBIX OpraHu3MoB. Makpo- u
MHKPOIJIEMEHTHI.
Jdemoncrpauusi:Monens cTpoeHus
3€MHOTO IIapa B TONEPEIHOM
paspese

Hayuumvcsi: OOBSICHITE MUp C TOUKH
3pEHUS] XUMHUH

JIeSITETbHOCTH
Ilo3HaBaTenbHBbIE: AHATH3UPOBATE,
CpaBHUBATH U 0000IIATH N3YIECHHBIE
noHATHs. CTPOUTH JOTHIECKOe
paccyx/IeHue, BKIIO4Yas yCTAaHOBICHNE
MPUYIHHHO — CJICICTBEHHBIX CBSI3EH.




[MpexncTBisaTh uHGOpPMaLUIO B BUIE
pHCYyHKa

KomMMmyHuKaTHBHBIE:

OtcTanBaTh CBOIO TOUKY 3pEHHS,
HPUBOJHUTH APT'YMEHTHI, HOATBEPIKIast
uX (aKTamu

Knaccudukanus O06o001eHne CBeIeHN 0 XUMHUYecKux | Hayyamca: ycraHaBnUBaTh PeryasTuBHbIE: Onpenensior
XUMHYECKUX PeaKIHil peaxmusax. Knaccupukarus MIPUHA/IIC)KHOCTh XUMHYECKON BriiBuTaroT Bepcuu pemeHus BHYTPEHHIOIO
XAMHWYCCKHUX PEAKIMHA M0 PA3TUYHBIM | PEaKINH K OTPENeIEHHOMY THITYy IO | TIPOOJIEMBI, 0CO3HABATH KOHCYHBIH TTO3HIIHIO
110 pas/IMIHEIM OCHOBaHHSM: OTHOMY U3 KIIaCCHU()UKAITMOHHBIX pe3ynbTaT oOygaromuxcs
OCHOBaHMAM COCTaBy U YHMCJy PEarupyoUnX 1 IpU3HAKOB: 1) 10 YKCITY U COCTaBY Ha ypOBHE
00pa3yIoIMXCsl BEMIECTB, TCIJIOBOMY | MCXOHBIX BEIIECTB U MPOTYKTOB Ilo3HaBaTenbHBIE: MOJIOKHUTEIHHOT
s dexry, peakuuu (peakuun CoeJuHEHUS, BrI0MpatoT OCHOBAaHUS M KPUTEPHH AJIs1 | O OTHOLICHHS K
HATPABJICHUIO, M3MCHCHHIO CTETICHEH | pa3oXKEHUs, 3aMEIICHUS 1 00MeHa); | KIacCU(pHUKAINU 00pa30BaTeNLHO
OKHCIICHHS 2JIEMEHTOB, 00pa3yoLINX 2) MO BBIICICHHIO HIIH [TpeoOpa3oBbiBaTh HH(YOPMALIUIO U3 My IpoIieccy,
pearupyromue BemecTa, gase, TIOTJIOTIEHHUIO TETUTOTHI (peaKIum OJTHOTO BU/Ia B IPYTOi M BEIOWUPATH ISl | MTOHUMAIOT
HCTIOB30BaHUIO KaTaIN3aTopa. 9K30TEpPMUYCCKUE H cebs ymoOHyto GpopMy puKcanun HEOOXOTUMOCTh
Jlad. onbITHI: SHIOTEPMHIUYCCKUE); TpeJCcTaBICHAS HHPOpMAITUH YYeHUS
3. 3aMernieHue KeIe30M MeIH B 3) no u3MeHeHHIO cTeneHei
pactBope cyibdara memnu (11) OKHCIICHHS XUMUYECKUX IeMeHTOB | KoMMyHHKaTHBHBIE:
(peakuu OKUCITUTETHHO- OTcTanBaTh CBOIO TOUKY 3pCHUS,
BOCCTaHOBUTEJIHHEIE); MPUBOUTH aPTYMEHTHI, IOATBEPKIAs
4) mo oO6paTUMOCTH mporecca ux ¢akramu. Pa3zaugats B ycTHOH pedn
(peakuuu oOpaTUMBbIE U MHEHHUE, JI0Ka3aTeIbCTBA, TUIOTE3bI,
HeoOpaTHMEIE); Teopuu
THonyuam 803MOHCHOCMb HAYHUBCA:
COCTAaBIISITh MOJIEKYJISIPHBIE U
MIOJIHBIC HOHHBIC YPaBHEHHUS 10
COKpAIIICHHBIM HOHHBIM
YpaBHCHHSIM.
Ilonsite o CKOpPOCTH [ToHsiTHE O CKOPOCTH XUMHUECKON Hayuamcs: Ha3pBath (akToOpHI, PerynsituBHbIe: [posiBisitoT
XHUMHIYECKOL peaximn. OakTOPBI, BIHSIONINE HA BIHUSIFOIIIEC HA CKOPOCTh CaMOCTOSITEeIEHO OOHAPYKUBAIOT H YCTOHYUBBIN
CKOPOCTh XUMHUYECKUX PEaKIIU. XUMHYECKOH PEaKIu U OOBICHIT (bopMyYIHPYIOT MPOOIIEMY. y4eOHO —
peaKinm JemMoHcTpanuu: UX BJIMSHUE Ha CKOPOCTh MTO3HABATEbHBI
3aBUCUMOCTH CKOPOCTH XHMHYECKON PEaKIiu; Ha3bIBaTh ITo3HaBaTeNbHbBIE: 1 MHTEpEC K

XMUMHWYECKOH PEaKIiy OT IPHUPOIBI
pearupyromunx BeIecTs.
3aBHCHMOCTH CKOPOCTH XHMHUYECKOI
peaxIyu 0T KOHIIEHTPAIIH
pearupymroiux BenecTs.

(haKkTOpHI, BIUAIOMINE HA CMEIICHUE
XUMHYECKOTO PaBHOBECHSI.

Tonyuam 6o3mooicHoCHb
HAYuUmbCsl: IPOTHO3UPOBATH

BEISBISAIOT IPUYNHBL M CIEICTBHS
sBaeHni. CTPOAT IOTHIECKUE
paccyXIeHuUs, yCTaHABINBAIOT
MIPUYHHHO — CJICICTBEHHBIE CBS3U

HOBBIM OOIIMM
crnocobam
penieHus 3anaq




3aBUCHMOCTh CKOPOCTH XMMHYECKOMH
peaxIyy oT IUIOIAAN
CONPHKOCHOBEHUS pearupyromux
BEIIECTB («KKHITAMIUHN CIIOM»).
3aBHCHMOCTH CKOPOCTH XHMHUYIECKOIt
peaxmuu ot

TeMIepaTypbl pearupyromnx
BEIIIECTB.

Jlad. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEaKklMU OT

MIPUPOJIBI pearupyronX BEeIEeCTB Ha
IIpUMepe B3aUMOICHCTBUU KUCIOT C
MeTajulaMu. 5. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOHN PEaKIu! OT
KOHIICHTPAILIUH PearupyroIInx
BEIIIECTB Ha IpUMepe
B3aUMOJICHCTBUS LIMHKA C COJISIHON
KHCJIOTOH pa3iInyHON KOHIICHTPAIIHH.
6. 3aBUCUMOCTb CKOPOCTH
XMMHWYECKOH peaKIiy OT IUIOIAAN
COTIPHKOCHOBEHUS pearupyromux
BEIIIECTB.

7.MonenupoBaHue «KUIISIILETO CIOS».
8. 3aBHMCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMH OT
TEeMIepaTyphbl pearupyromnuX BEMIeCTB
HAa MpUMepe B3aMMOJICHCTBHA OKCHIA
menu( 1) ¢ pactBopom ceproit
KHCJIOTHI pa3IMIHON TeMITepaTyphl

pe3yabTaThl BO3AECHCTBUS
pa3IMYHbIX (GAKTOPOB Ha U3MEHEHHUE
CKOPOCTU XUMHUECKOH peakiuy;
MPOTHO3UPOBATH PE3YJIBTATHI
BO3JICHCTBYSI PA3IMIHbIX (PaKTOPOB
Ha CMEIICHUE XUMHUIECKOTO
paBHOBECHS

KoMMmyHuKaTHBHBIE:

YUUTBHIBAIOT pa3Hble MHEHHS U
CTPEMSATCS K KOOPAMHAIINY Pa3IMYHbIX
MO3ULHUHA B COTPYAHUYECTBE,
(bopMymHpYIOT COOCTBEHHOE MHEHHUE U
HO3ULIUIO

KarammsaTopsl

Karanuzatops! u katanus.
HNHrnéuropsl. AHTHOKCUIAAHTEHI.
JdemoncTpanum:

I'oMOreHHbIi U reTeporeHHbIN
Karanu3bl. DepMEHTaTUBHBIN
karanu3. UTHrubupoBanue.
Jla6.onbITHI:

9. Paznoxenue

MIEPOKCHJIA BOJIOPOAA C TOMOIIbIO

Hayuamcs: ncnons3oBaTh Npu
XapaKTEpUCTUKE IPEBpaICHUN
BEILIECTB MOHATHS «KaTaau3aTopy,
«HHTUOUTOPY, «AHTUOKCUIAHTHI,
MIPOBOIUTH HECIOXKHBIE XUMHUECKIE
OIIBITHI M HAOTIOIEHHUS 3a
W3MEHEHUSIMU CBOMCTB CBOMCTB
BELIECTB B Mpoliecce MpeBpalleHHi,
cobmoath npasmwia Th u OT.

PeryasiTuBHbIe:

Y4HUTBIBAIOT IIpaBUJIO B INITAHUPOBAHUUN
1 KOHTPOJIE crioco0a pelieHus,
OCYIIECTBIISIOT MOUIATOBBIN KOHTPOJIb

Ilo3naBartenbHbIC:

CaMOCTOSITETBHO CO3AAI0T ATOPUTM
JIeSITEJIbHOCTUT IIPU peleHnH mpooIieM
Pas3IMYHOTO XapaKTepa

YcBoenne
MIPaBHJI
I/IHJII/IBI/I)IyaJ'H)HO
TO
0€3011aCHOr0
IIOBCACHUA
BUC,
YTOXKAIOIIHX
JKM3HH U




okcuaa Mapranna (IV) u karanassl. Tlonyuam eo3moorcnocmo KoMMyHHUKATHBHBIC: 310pPOBBIO
10. O6HapyxeHue KaTajasbl B Hayuumuvcsi: TpaMOTHO oOpaiuarsesi | JloroBapuBaroTCs O COBMECTHOI mojen
HEKOTOPBIX MHUIIEBHIX IPOAYKTAX. C BEIIECTBAMU B ITOBCEIHEBHON JIeSITEIIbHOCTH, MIPUXOIAT K 00IeMy
11. arHONpoBanne B3aUMOACHCTBUS | JKU3HU pELIEHHIO, B TOM YHUCIIE U
KHCJIOT C METAJUNIAMH YPOTPOITUHOM CTOJIKHOBEHHUIO HHTEPECOB
9. | O6006mEHNE U Hayuamca: 0600maTs 3HaHUS U PeryasTuBHbIE:
CHCTEeMAaTH3aLHUs MpEACTABIATE MX CXEM, TabmHI, BHUOCﬂT HEOOXOANMBIE KOPPEKTHUBHI B
o Mpe3eHTalni JIeliCTBHE TIOCIIE €TO 3aBEPIIEHNs Ha
3HaHHUU 110 TEMC
OCHOBE €r0 H y4eTa Xapakrepa
«Bpenenue» C/ICNaHHBIX OIIHOOK
Ilo3naBaTenbHbIE:
CtposT peueBoe BbICKa3bIBaHHE B
YCTHO¥ U MHChMEHHOH (popme
KomMyKkaTHBHBIE: KOHTPOIUPYIOT
JICHCTBUS IapTHEPA
10. KonTtposbnasn KoHTpois npeaMeTHBIX U Hayuwamcs: npUMeHATh NOJIlydeHHbIe | PeryisiTuBHBIE: OCYLECTBIISIOT BeIpaxator
paboraNel METaNpeIMETHBIX yUEOHBIX IHCTBUH | 3HaHUS U cQOPMHUPOBAHHBIC YMEHHUS | IOIIATOBBIN M WTOTOBBIM KOHTPOJb IO | aAE€KBAaTHOE
o TeMe « BBenenue. JUIS peILICHNS YIeOHBIX 3a1ad pe3ynbTaTy MOHUMAaHHE
110 TeMe OOmmas xapaKTepUCTHKA XUMUIECKUX Ilo3naBaTenbHbIE: MPUYHH ycIexa
«Benenue» JJIEMEHTOB ¥ XUMUYECKHUX PEaKIUH. CTpOSIT PeYEBOE BBICKA3bIBAHNE B U Heyclexa
[lepuoauueckuii 3aKoH u YCTHOH W MHCEMEHHOH popme yaeOHOMH
[epronnueckas KomMmykaTuBHBIE: yUUTEIBAIOT JIeSITETbHOCTH
CHCTEMAa XUMHUYECKUX DJIEMEHTOB pa3HbIe MHEHUS U CTPEMSTHCSA K
. 1. Menneneesa KOOpJUHALMY Pa3IMYHBIX IIO3ULUH B
COTPKYJHHYECTBE
Tema 1. Metamiabi(184.)
11. | Ilomoxxenue ITonoxxeHune MeTayIoB B Hayuamcs: xapakrepu3oBartb PeryasituBHbI€: Ornpenenstor
3JIEMEHTOB-META/IOB [lepronuueckoit cucreme METaJUIBI IT0 UX MOJIOKEHHUIO B [TpuHUMAIOT ¥ COXPaHAIOT y4eOHYIO CBOIO JINYHYIO
epromyeckoii XUMHYECKHUX DJICMEHTOB [ICXD JI..MeHnnaeneena, 3a/1a4uy, MJIaHUPYIOT CBOU JEHCTBUS B MO3ULIUIO,
B 1lepHOA . 1. MenneneeBa. Meramndeckas OIIMCBIBATb CTPOCHUE COOTBETCTBUU C IIOCTABJICHHOM 3a7aueii U | aJeKBAaTHYIO
CUCTEME KPHCTAITHYECKAS PEIIeTKa 1 (u3ngecKue CBOICTBA METAIOB, | YCTOBHSAMH €€ peal3aiyi nuddepeHtmpo
I[. H. Menneneepa u METaIJIMYeCKass XUMHUYECKasl CBA3b. OOBACHATH 3aBUCHMOCTD CBOUCTB | Ilo3HaBaTeJbHbIE: BaHHYIO
OCOOEHHOCTH OOmme uznueckue cBoiicTBa METAJUIOB OT UX MOJIOKEHUS Hcnonb3yroT 3HaKOBO — CUMBOJIMYECKHE CaMOOIICHKY
CTPOCHHS HX METaJIJIOB. 3 [ICXD JI.U.Menneneena; cpencTBa CBOHX YCIIEXOB
CnnaBbl, UX CBOWCTBA M 3HAUEHUE. THonyuam eozmodicHocme KommykaTuBHbIe: B yuebe

aToMoB. Pu3nyeckue
CBOMCTBA METAJLIOB.
CruiaBbl

JemoHcTpanuu:
OO0pa3iipl CIIaBoB

Hayyumbca: IPOrHO3UPOBATh
CBOMCTBa HEU3YUYEHHBIX
DJIEMEHTOB U MX COEIUHEHUN Ha
OCHOBE 3HAaHUM O
MIEPUOINYECKOM 3aKOHE.

ApryMeHTHpYIOT CBOIO MO3ULMIO U
KOOPAMHUPYIOT €€ ¢ NO3ULIUU MapTHEPOB B
COTPYAHUYECTBE




12.

XUMHAYECKHE
CBOMCTBAa METAJIOB

XUMHYECKHE CBOMCTBA METAJIOB KaK
BOCCTAHOBHTEJICH, a TAKXKE B CBETE HX
TIOJIOKEHUS B DIEKTPOXUMHUYECKOM
PSRy HaNpsDKEHUH METaJLIOB.
Jdemoncrpauuu: B3aumoaeiicteue
METAJUIOB C HEMETAIAMHU.

Jla6. onbITeI: 12.B3anMmopeiicteue
pacTBOPOB KUCIJIOT U COJIEH C
MeETauIaMu

Hayuamcs: onuceiBaTh CBOHCTBA
BEILECTB HAa OCHOBE HAOJIIOICHMIHA
3a UX MPEBPAILEHUSIMH,
JIEMOHCTPUPYEMBIMH yUUTEIIEM,
HCCIIEOBATh CBOMCTBA BEILIECTB
B XOJI€ BBINOJHEHUS
71a00paTOPHOTO OTIBITA, IENaTh
BBIBOZIBI O 3aKOHOMEPHOCTSIX
CBOWCTB METAJIOB B TIEPHOIAX H
rpymnmnax.

THonyuam eo3moocnocmo
Hay4umucs: TPOrHO3UPOBATh
XUMHYECKHE CBOMCTBA
HEU3YYECHHBIX JJIEMEHTOB U UX
COCIUHEHNH HAa OCHOBE 3HAHHUH O
MIEPUOTUIECKOM 3aKOHE.

PeryasiTuBHbIC:

[TocTanoBKka y4eOHOI 331241 Ha OCHOBE
COOTHECEHUSI TOT'0, YTO U3BECTHO U
YCBOEHO , U TOTO, YTO €IIE HEU3BECTHO
Ilo3naBartenbHbIE:

BeInBIskeHnE THIOTE3, NX 00OCHOBAHME,
JIOKa3aTeNbCTBO

KommykaTtuBHbIe:

y‘IaBCTBy}OT B KOJIJICKTHBHOM
0o0cyXIeHnn mpobiieM, MPOSIBIISIOT
AKTHUBHOCTbH BO B331/IMOZ[GI7[CTBI/II/I JJIsA
peuicHus KOMMYHUKATHUBHBIX )44
IIO3HABAaTCJIbHBIX 3a1a4

DopMUPYIOT
YMEHHS
UCIIOJIb30BaTh
3HaHUA B OBITY

13. | MeTa/uisl B MIPUPO/IE. Mertamtet B mpupoze. Oomime Hayuamcs: coctaBnsith PerynstuBHbie: l'opmocts 3a
O6ume CrocoOBl UX MOIYUCHHUS. YpaBHEHHS PEAKIUH , IeKAMUX B | YUUTHIBAIOT MPABIIIO B INIAHUPOBAHUH H poccHiickyto
6 Jla6. onbITHI: OCHOBE ITOTyYCHHS METAJIIOB. KOHTpOJIE criocoda IeHCTBHS HaYKy
CIHOCOOBI MX 13. O3nakomiieHHe ¢ pynamu xenesa | [lonyuam 603modcHOCHb I[Ho3naBatenbHbIe:
ITOIy1CHNA 14. OxpammBaHue IUIAMEHH COJISIMH Hay4umucsi: NIPUBOIUTH Hcnonp3yroT NOUCK HeOOX0IMMOi
IIEJIOYHBIX METAJIIOB MpUMephl YpaBHEHUUN PEaKITHii, MHGOPMAIIU AJIs1 BBITIOJTHEHUS Y4eOHBIX
JIeXKAIUX B OCHOBE 3aJJaHUi C HCIIOJIb30BaHUEM YUEeOHOIT
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPaTypHI
MOJIy4EeHHUS YyTyHA U CTaJIH. KommykaTuBHbIE:
YYUTHIBIOT pa3Hbie MHEHUS U CTPEMSTHCS
K KOOPJIMHAITH PA3IUYHbIX TTO3UIIHUH B
COTPYAHUYECTBE
14. | PemeHue pacyeTHBIX Pacuernble 3a1a4n 10 ypaBHEHUSIM Hayuamcsa: pewaTh pacyeTHble PeryasTuBHble: OBnanenue
327134 C TIOHATUEM XAMHUYECKHUX PEaKIHi, MPOTEKAIOMIUX | 3a/Ja49d 1O YPaBHEHAM OI_EeHI/IBaIOT NpaBHILHOCTD BIMOMHEHHA HaBbIKAMH I
d C y4yacCTHEM METaJJIOB U UX XUMHUYECKUX PEaAKIIHiA, JIEHCTBUS Ha YPOBHE aJIeKBATHOM MIPaKTUYECKON
Maccosas ooni COEIUHEHUI MPOTEKAIOLUX C yYaCTHEM PETPOCIEKMBHON OLIEHKU JIeSTEIbHOCTH
6b1X00a NPOOYKMa METAJUIOB M MX COEIMHEHHUH. Io3HaBaTe/bHbIE:
THonyuam 6o3moorcHocmy Bri6upatot Haubosee s hexTuBHBIE
Hay4umucsa. pemaTh CcrocoOBI peneHns 3a1a4, KOHTPOIHPYIOT
OJTUMITHAIHbIE 33Ja9H. 1 OIIEHHWBAIOT IMPOLECCHH PE3YIbTaT
JIESITETTBHOCTH
KommykaTuBHbIE:
KoHTponupyoT 1eicTBuUs napTHEPA
15. | IlousTue o KOppO3UH Koppo3sust MeTamioB u crmocoOsl Hayuamcs: ncions3oBath npu PeryasituBHbIe: Ymenue




METaJIJIOB OopBObI ¢ HeW XapaKTepUCTUKE METAJIOB ¥ UX | PaznnyaroT cnoco0 u pe3ynbrar AeHCTBUSL | WHTEIPHPOBAThH
coequHeHu nouatus «kopposus | Ilo3HaBaTeJbHBIE: MOJIy4ECHHBIE
METaJUIOBY, «XUMUYecKas Brnaneror o0muM npremMom penieHust 3HaHUS B
KOPPO3HA», 3aj1a4 MPAKTUYECKUX
«QIEKTPOXHUMHYECKas KommykaTuBHbIe: YCIIOBHAX
KOPPO3HS», HAXOIUTH CIIOCOOBI JloroBapuBaroTCsi 0 COBMECTHOM
3aIIUTH METAJUIOB OT KOPPO3UH. | AESTEIBHOCTM, IPUXOAAT K 00IemMy
THonyuam eosmodicnocmo pEIEHNIO
Hay4yumucs | IPUMEHSITh 3HAHUSA
0 KOPPO3HH B JKU3HH.
16. [LlemouHbBIC METAILIBL: O061as XapaKTepPUCTHKA MISTOYHBIX Hayuamoca: naBathb PeryasituBHbIC: PazButue
ob1mast MeTaJIoB. MeTalbl B IPUPOAE. XapaKTEPUCTHUKY IIETOYHBIM [InanupytoT cBOU AEUCTBUSL B CBSI3U C 0CO3HAHHOIO,
OO01ue crocoObl UX MOTYUSHHUSI. MeTaJulaM IO UX IOJDKEHHUIO B MIOCTaBJICHHOH 3a/1a4eil U YCIIOBUSIMHU €€ YBaKUTEIBHOTO
XapaKTepucTHKa CtpoeHue aTOMOB. [ICXD JI.U.MenneneeBa CILIEHUs u
POEHHUE aTOMO i , p
[[{enouHble METAIBI — MPOCTHIE HCCIIeI0BaTh CBOMCTBA Ilo3naBaTenbHbIE: Jo0poxernarenb
BEIIECTBA HIETOYHBIX METAIOB — KaK CraBsT 1 GOpMYIHPYIOT LENU U HOTO
MPOCTHIX BEILECTB. poOJIeMBbl ypoKa OTHOILLIEHHSA K
THonyuam eosmodicnocms KommykaTtuBHbIe: JIpyromy
Hay4umucsi: TPAMOTHO AJIEKBaTHO HCHOIB3YIOT PEUEBBIE yenoBeky. Ero
o0pamaThest ¢ BEIecTBaMH B cpeacTsa st 3PPEKTUBHOTO PEIICHUs MHEHHIO,
MOBCEHEBHOM KHU3HHU. KOMMYHHUKAaTHBHBIX 3a/1a4 CIOCOOHOCTH
BECTH JTHAJIOT C
JpYyruMu
JIIOAbMHU
17. | Coennuenus Baxxueiinme coeTUHEHUS 1EeT0YHBIX Hayuamcs: xapakrepu3oBaTtb PeryasituBHbIe:
MIEJIOYHBIX METAIIIOB METAJUIOB — OKCHU/bI, THAPOKCHUIbLI 1 q)HSI/I‘-IeCKI/Ie U XUMHYCCKUC YYuTEIBAIOT MpaBUJIO B IIJIAaHUPOBAHUU U
cou (XJIOpUabl, KapOOHATHI, CBOWCTBA OKCUOB U KOHTPOJIE CIIOCO0a pelieHHs
cynbGaThl, HUTPATHI), UX CBOWCTBA U TUIPOKCHUJIOB 1EJIOUHBIX Ilo3naBartenbHbIC:
MIPUMEHEHHE B HAPOJHOM XO3SHICTBE. | METAIIOB, COCTABIATh Hcnonb3yIoT MoUCcK He0OX0IMMOM
Kannitueie ynoOpenust. XUMHYECKHE yPaBHEHUS, nH(pOpManuK 1S BEITTOTHEHUS y4eOHBIX
JemoHcTpanuu: XapaKTepU3yIOIUe CBONCTBA 3aJ]aHUH C UCIIOJIb30BaHHEM YUEeOHOM
OO0pa31bl WENOYHbIX U HIETIOYHBIX METAIOB, PELIaTh JUTPATypPhI
LIEJI0YHO3EMENIBHBIX METAIIIOB. «UEMOYKM MPEeBpaICHHUH. KommykaTusHbIe:
B3aumonelictBue HaTpus, JIMTUSA C Lonyuyam 6o3moorcHocms YuuThIBalOT pa3Hble MHEHUS U CTPEMSTCS
BOJOM. B3aumopeiicTBue HaTpus ¢ HAy4umucsi: COCTaBJIATh K KOOpJIMHALMK Pa3INYHbIX O3ULUIL B
KHCJIOPOJOM «IEMOYKU» MPEBPAIEHUN. COTPYIHUYECTBE
18. IlenouHo3eMeIbHEBIC OO0nras xapakKTepUCTHKA JIEMEHTOB Hayuamwca: nasatb PeryasituBHbIe: Pazsutne
METaJLIbL; 00Iast m1aBHOM noArpynns! 11 rpynmnst. XapaKTEpUCTUKY [InanupytoT cBOU AEMCTBUS B CBSI3U C OCO3HAHHOTO,
CtpoeHne aTOMOB. [IETIOYHO3EMENBFHBIM METaIaM MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMHU €€ YBa)KUTEIHEHOTO
XapaKTCPHUCTHUKA
[IlenouHO3€MENBHBIE 1o ux nospkeHuro B [ICX0D pelieHus u




MeTaJlIbl — MPOCThIE BEUIECTBA. J.".Menneneena, Ilo3naBaTenabHbIE: JI0OpOoKeTaTeh
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBiAT U GOPMYIHPYIOT LETH U HOTO
HCCIIEeIOBaTh CBOMCTBA poOJIeMbI ypoKa OTHOIIICHHUS K
MISIOYHBIX METAIIIOB — KaK KommykaTuBHbIe: Jpyromy
MIPOCTHIX BEIIECTB. AJIeKBaTHO HCIIONB3YIOT PEUCBBIC gyenoBeky. Ero
Honyuam eo3modrcHocms cpenctea s 3 (HEeKTUBHOTO PEIICHUS MHEHHIO,
Hay4umuvcs: TPAMOTHO KOMMYHHUKATHBHBIX 33144 CITOCOOHOCTH
o0pamaTecs ¢ BEMecTBaMH B BECTHU JUAJIOT C
MTOBCETHEBHOM JKH3HH IPYTAMHU
19. | Coenunenus BaxHelimue coeTMHESHUS Hayuamcs: xapakTepu3oBaTh PeryasTuBHbIe: JOBMU
LEI0YHO3eMebHbIX LIEJIOYHO3EMENbHBIX (hu3nYecKre U XUMUYCCKHE YYUTHIBAIOT MPABWIIO B MJIAHUPOBAHUU U
METaJJIOB — OKCH/JIbI, THIIPOKCHUJIBI U | CBOMCTBA OKCUIOB U KOHTPOJIE CII0CO0a pelieHHs
MCTajlIoB COJTH (XJIOPHIBI, KapOOHATHI, THJIPOKCHUIOB Ilo3HnaBaTenbHbIE:
HUTpATHI, CynbdaTel, pocdharbl), UX | IIEIOYHO3EMEIbHBIX METAILJIOB, Hcnonb3yroT MoucK HeoOX0IMMOi
CBOMCTBA M IPUMEHEHHE B HAPOJHOM | COCTaBJISITh XUMHUUECKHE HH(POPMALIUH [T BBITIOJTHEHUS YI€OHBIX
X03SICTBE. YpaBHCHHS, XapaKTCPHU3YIOIIHE 3aJJaHul C UCTIOJIh30BaHUEM YICOHOI
JeMoHcTpanuu: CBOMCTBA MIEIOYHBIX METAJIOB, JTUTPATYpPhI
BzanmonelicTBue Kaabiys ¢ BOJOH. pemaTh «IEeTOYKN» KommykaTtuBHbIe:
B3anmonelicTBre Maruus ¢ TIpeBpaIICHAN. YYHUTHIBAIOT pa3HbIC MHCHHS U CTPEMSTCS
KHCJIOPOAOM. Honyuam eo3modcHocms K KOOPJAWHAIINY Pa3IHIHBIX ITO3UIAN B
Jlad. onbITHI: Hay4yumucsi: COCTABIATH COTPYAHUYECTBE
15. B3aumoneicTBie KaJablus C «LIETI0YKU» NIPEBPALLEHUI
Bojioi. 16. [TonydyeHne ruapoxrcuia
KaJbIIUs ¥ UCCIIEIOBAHUE ETO
CBOWCTB
20. | ATroMHUHUN — Crpoenue atroma, GU3NIECKUE U Hayuamoca: naBathb PeryasituBHbIe: DopmupyroT
TIepEeXOIHBIH XUMHUYECKHE CBOMCTBA aFOMUHUSA KaK | XapaKTepUCTUKY aIFOMUHUS TIO [TnasupyroT cBOU JEHCTBUSI C HHTEpPEC K
[IPOCTOr0 BEIIECTBA ero nomkeHuto B [ICXD [IOCTABJICHHOM 3a/1a4yeil U yCIIOBUSIMU €€ KOHKPETHOMY
31eMeHT. Pu3nueckue
J.1.MeHnneneena, peIIeHs, OLICHIBAIOT MTPABHIHLHOCTD XAMHIECKOMY
H XUMHYECKHE XapaKTepU30BaTh COCTAB aTOMa, | BBITOJIHEHHUS IEHCTBHS 3JIEMEHTY

CBOMCTBA aJJFOMUHUS.

[Tonyuenne n
IPUMEHEHNE
ATIOMHUHUS

XapaKkTepu30BaTh GU3NICCKHUE U
XHMUYCSCKUE CBOMCTBA
ATIIOMHHMS, O0OBSACHSTH
3aBUCHUMOCTb CBOMCTB aJIIOMHHUS
ot ero noyoxenus B [ICXD
JI.M.MeHnneneeBa, 00bICHIATh
MPUYHUHBI XUMHUYECKON
WHEPTHOCTH QJIFOMUHUSA.
Tonyuam eo3moorcnocmo

ITo3naBaTeabHbBIE:

CaMOCTOSTENBHO BEIICISIIOT U
(hOpMYIIUPYIOT MTO3HABATENBHYIO 11€Th,
HCTIONB3YIOT O0IIHE TPUEMBI PEIICHUS
3a1a4

KommykaTuBHbIE:

JlonmyckaroT BO3MOXXHOCTb Pa3JIM4HbIX
TOYCK 3peH1/m, B TOM YHCJIC HE
COBIAJAIONINX C UX coOcTBeHHON. 1




HAy4umucs: TpPaMOTHO
obpaiartbcs ¢ BelIeCTBaMU B
MOBCEIHEBHOM JKU3HU

OPHUCHTHUPYIOTCA HA MO3UIIUIO IMapTHEPA B
06IH€HI/II/I U B3aUMOJICHUCTBUH

21. | Coenuuenus CoenuHeHus aTOMUHUS — Hayuamcs: xapakTepu30BaTh PerynsiruBnbie: DopMUPYIOT
ATIOMUHHIS — OKCHJ U THIPOKCHI, NX aM(OTEPHBIA | (PU3NIECKHE U XHMHUYCCKHE Y4YNTHIBAIOT IPABHIIO B INIAHUPOBAHUH U yMEHHE
xapakrtep. Baxseiimme conu CBOMCTBa OKCHJIAa U THAPOKCHIA | KOHTPOJIE CIIoco0a PeIeHHs HUHTETPHPOBATH
OKCHA U rH’HpOISCHI[’ ATFOMHHUSL. AIFOMUHUS, COCTaBIATh Ilo3naBaTenbHbIE: MOJTy4EeHHBIE
1X aM(pOTepHbIit [IpuMeHeHye aTIOMHHHUS U €r0 XHMHYECKUE ypaBHEHHS, HCONB3yIOT IOMCK HEOOXOMMMOi 3HAHUS B
XapaxkTep. COCIMHEHUI. XapaKTepu3yoIIe CBOiicTBa nH(pOpManUH AJIs BEITTOTHEHUS yIeOHBIX MPKTHYECKYIO
JIa6. onbITHI: TIOMHHUS, PEIIaTh «IETMOYKM» | 3aJaHUil C HCIOJIB30BAHUEM YICOHOH KU3HD
17.1lonyueHnue [IPEBPALLCHUM. JIUTPATyphI
THIPOKCHIA AIFOMUHUS U IHonyuam eoszmooicnocms KommykaTuBHbI€:
ucciaeJ0BaHNue HAy4umuvcs: COCTaBIATh KonTtpoaupyrot neiicTBue napTHepa
€ro CBOMCTB. «LETI0YKU» NIPEBPALLEHUI
22. IpakTnyeckas OcymecTBieHNE HENOYKU Hayuamca: obpamatbes ¢ PerynstuBHbie: Pa3Butne
padora Nel XMMHYECKUX 1a00paTopHBIM 000pyaoBaHHeM | OCyIIECTBISIOT MOIIATOBBIM KOHTPOJIb M0 | KOMMYHHKATHB
OcymecTeienmue IIpeBpaleHUH W HarpeBaTeJIbHBIMU IPUOOPAMH | PE3YNIBTATY HOTO
B COOTBETCTBHH C NPaBIIaMH KOMIIOHEHTa B
OCIOYKH XUMUYICCKUX TEXHHKH 0€30MacHOCTH, Io3HaBaTeNbHbBIE: OOIIECHHUH U
HpeBpaIHeHI/Iﬁ OIUCHIBATh XUMUYECKUN BrageroT o0muM nmprueMom penieHus COTPYJAHUYECTBE
9KCIEPUMEHT C ITOMOIIBIO SA3bIKa | 33734 co
XMMUH, JIeNIaTh BEIBOJIBI TIO KommykaTuBHbI€: CBEPCTHUKAMHU U
pe3yJibTaTaM KCIIEpUMEHTA. VYUUTHIBAIOT pa3Hble MHEHHS U CTPEMATCST | YYUTEIIMHU
Ionyuam eosmoochocms K KOOPAWHALINY PA3JIMYHbIX TO3UNHUIT B
HAyuUmbCcs: 0CO3HABAThH COTPYTHUYECTBE
HEOOXOIUMOCTb COOJTIOIEHUS
npaBwiiTh u OT nnst coxpaneHust
3JI0POBBsI OKPYKAIOIINX.
23. | Kenezo — hiieMeHT Pacnonoxenue xenesa B [ICXD1.1. Hayuamyuca: naBatb PerynsituBHble: DopMUpPYIOT
VII Irpynnbl Menzieneesa 1 CTPOEHHUE €0 aT(iMa. XapaKTCPUCTHUKY JKEJI€3a II0 €ro [Inanupytor 03301/1 IIGI\/'I(\:'TBI/I}I C MHTEPEC K
6OUHOI Dusnyeckre 1 XUMHYECKHE CBOICTBA nopkeHuto B [ICX0O MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMH €€ KOHKPETHOMY
11000 AeJjie3a — MPOCTOro BEIECTBa J.N.Menneneena, peLIeHHUs, OLICHUBAIOT NIPaBUIBHOCTh XMMHUUYECKOMY
HOATPYIIIIBL. XapaKTEPU30BATh COCTAB aTOMA, | BBITIOJHEHUS JEHCTBUS 3JIEMEHTY
duznyeckue u Xapaxrepu3oBaTh pusnueckue 1 | Ilo3HaBaTeabHBIE:
XUMHUYECKHE XMMHYECKHE CBOICTBA XKeJe3a, CaMOCTOSITENBHO BBIACTSIOT U

CBOICTBA JKeJjie3a.
Haxoxnenne B
MIPUPOJE.

00BSACHATH 3aBUCUMOCTH CBOMCTB
JKeJie3a OT €ro IMOJIOKEHHUS B
[ICXD JI.N.Menneneena,
HCCIIEJIOBATh CBOMCTBA JKeJie3a B

(OpMyIHPYIOT O3HABATENBHYIO 11ETIb,
UCTIOJNIB3YIOT OOIINE TPUEMBI PELICHUS
3a1au

KommykaTuBHBIE!




XOJI€ BBIITOJTHEHMS
71a00paTOPHOTO OTBITA,
OIUCKLIBATH XUMUYECKUM
AKCICPUMEHT.

Honyuam eo3modrcHocms
Hay4umuvcs: TPAMOTHO
oOpamatbcs ¢ BemecTBaMH B
IIOBCEIHEBHOM JKU3HHA

JlomyckaroT BO3MOKHOCTh pa3JIMYHbIX
TOYEK 3pEHMUs], B TOM UUCJIE HE
COBIAJAIOIINX C UX cOOCTBEeHHOH. 1
OPUEHTUPYIOTCS Ha MO3ULIMIO IAPTHEPA B
OO0IIIEHNY M B3aUMOIEHCTBHH

24. | CoenuHeHus xeyes3a Tenetuueckue pansl Fe?*u Fe®* Hayuamcs: xapakrepu3oBaTtb PerynstuBHbie: PasButue
+2,+3 ux Baxneiimme conm xene3a. 3HauCHHE | (U3HMYSCKUC U XUMHYCCKHUE YYuTHIBaIOT MPABUIIO B INIAHUPOBAHUU U OCO3HAHHOTO,
xKesesa CBOMCTBA OKCHIOB U KOHTpOJIE crioco0a pereHus YBaXKUTEIBHOTO
Ka4€CTBCHHOC -
1 eT0 COCTUHEHUI I IPUPOIBI U THIPOKCHUIOB JKeJle3a, Ilo3naBaTenbHbIE: u
OIIpEeACICHMC. HapOJHOIO XO35HCTBA. COCTABJIATH XUMHUYECKHE Hcnons3yoT HOMCK HE0OX0IUMOM no6poKenaTesb
I'enetnueckue pAAbL JdeMoHcTpanuu. YpaBHEHHUS, XapaKTEPU3YIOIIUE nH(opManuK 115 BBIMOTHEHUS y4eOHBIX HOT'O
Fe*?y Fe*3 BzaumMopeiicTBrEe METAJIIIOB € CBOIICTBA COETMHEHMI XKene3a, 3aJlaHu¥ C UCIIOJIb30BaHUEM Y4eOHOM OTHOIIECHUS K
HeMetaiiamu. [lonydyenue MIPOBOJUTH KAUECTBEHHBIE JIUTPATypPhI Jpyromy
runpokcuaoB xenesa (I11) u (11D). peaKIuy, NOATBEPKIAOIIHE KommykaTtuBHbIe: yenoBeky. Ero
Jla0. onbITHI: HaJIMYue B BOJHBIX PACTBOPAX YUuTHIBalOT pa3Hble MHEHUS U CTPEMSATCS | MHEHHIO,
18. B3aumopeiicTBue xeinesa ¢ KaTHOHOB XeJle3a, pelaTh K KOOpJIMHAIMK Pa3INYHbIX TO3ULMI B CcrocoOHOCTH
COJISIHOM KUCJIOTOH. «LETIOYKW» MPEBPALLEHUH. COTPYIHUYECTBE BECTHU JAUAJIOT C
19. ITomyyenue ruipoKcUaoB xene3a | Iloayuam 6o3moocnocmo JIPYTUMH
(1) u (I11) 1 u3y4eHne ux CBOWCTB. HAYuUmMbCsi: COCTABIISTh JIIOIBMU
«LIETI0YKW» NIPEBPALLEHUH,
COCTaBIIATh MOJIEKYISAPHEIE U
MOJIHBIE NOHHBIE YPaBHEHUS TI0
COKpaIeHHBIM HOHHBIM
YpaBHEHHSIM
25. HpaKTquCKaﬂ ITonyueHue u cBOMCTBA COEIMHEHUN Hayuamcs: obpamathes ¢ PeryasituBHbI€: OBnajeHue
padora Ne2 METaJJIOB nmabopaTopHEIM 000opynoBaHueM | OCYIIECTBISIOT HOIIATOBEIA KOHTPOJb IO HaBBIKAMH J11A
Tonyuenue u W HarpeBaTeIbHBIMU MPHOOpPaMH | PE3yNIbTaTy MPaKTUYECKOU
B COOTBETCTBUU C MPaBUIaAMHU JIeTEIbHOCTH

CBOMCTBA COEIMHEHNH
METaJI0B

TEXHUKH 0€3011acHOCTH,
OIUCHIBATH XUMUYECKHI
HKCIEPUMEHT C ITOMOIIBIO S3bIKa
XMMUH, JIeNaTh BBIBOJIBI 10
pe3yabpTaTaM dKCIIEpUMEHTA.
Tonyyam 603moocHOCHb
Hay4umuCcs: OCO3HABAThH
HEO0XOIMMOCTE COOIIOIEHUS
npaBun b u OT ans coxpaHeHus

ITo3naBaTeabHbBIE:

CTposT peueBoe BHICKAa3bIBAaHHUE B YCTHOU
Y TUCbMEHHOU (hopme
KomMMyKkaTUBHBIE:

y‘II/ITBIBaIOT pa3HBIe MHCHUA U CTpeMﬂTCf{
K KOOp}]I/IHaHI/II/I pa3HI/I‘IHI:.IX HOSI/IHI/Iﬁ B
COTPYAHUYECTBE




3I0pPOBbS OKPYKAIOIINX.
20. HpaKTqucKaﬂ Pemenne axcnepuMeHTaIbHbIX Hayuamcs: obpamarbcs ¢ PeryasituBHbIC: OBnazeHue
paGora Ne3 3a/1a4 Ha paclo3HaBaHUe U nabopaTopHbIM 000py0oBaHueM | OCYIIECTBIISIOT MOIIATOBEIA KOHTPOJIb IO HaBBbIKaMU JJIs1
P MOJIyY€HUE COCTUHEHUI METaJIOB W HarpeBaTeIbHBIMU MPHOOpPAMK | PE3YJIbTaTy MPaKTUUECKOH
CIICHIC B COOTBETCTBUU C MPaBUIAMHU JIeSATENbHOCTH
9KCHCPUMCHTAIbHBIX TEXHHUKH 6€30IIaCHOCTH, Io3naBaTebHbIE:
3a7a4 Ha ONMCHIBATH XUMHUYECKUN [TpoBonsAT cpaBHEHHE U KIACCHUPUKAIIHIIO
pacrno3HaBaHUE U SKCIIEPUMEHT C TIOMOIIBIO SI3bIKa | I10 33AaHHBIM KPUTEPHUIM
TOTy4eHHE XUMUH, JENaTh BBIBOJIBI 110 KommykaTtuBHbIe:
. €3yJIbTaTaM HKCIEPUMEHTA.
Tomam s | adiormm s promam
MCETALIOB HAy4umucs: OCO3HABaTh
CUTyalluiax
HEOOX0AUMOCTb COOJIIOICHHS
npaBui b u OT ans coxpaHeHus
CBOETO 3/I0POBBSl H
OKpYXaroIIHX.
27. | O6o01IEHne 3HAHUN Hayuamca: 0600mate 3HaHusA 1 | PerysisiTuBHbIe: Bripaxatot
o TeMe «MeTauIbD MPEICTaBIATh UX CXeM, Ta0NMUI, | BHOCAT HEOOXOANMBIC KOPPEKTUBHI B aJIeKBaTHOE
Mpe3eHTALNN JIEHCTBUE MOCJIE €ro 3aBEpLICHUS Ha [IOHUMAaHHE
OCHOBE €r0 M y4eTa XapakTepa CAEJaHHbIX | MPUYUH YyCIexa
omuboK U Heycrexa
I[lo3naBatenbHbIe: yueOHOH
CTposIT peueBoe BbICKa3bIBAaHUE B YCTHOU | J€STENLHOCTH
U IUCbMEHHOH (hopme
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS IapTHEPA
28. KOHTpO JIbHA KoHTponb npeaMeTHBIX U Hayuamcsa: npuMeHsTh PeryasituBHbIe: [IposiBnsiroT
padora Ne2 MeTanpeIMEeTHBIX YIeOHbIX JEHCTBUI | TIOTydeHHBIE 3HAHUS U OCyIIEeCTBISIOT UTOTOBBIN M MOIIATOBBI | OTBETCTBEHHO-
O TeMe «MeTaHHLI)) o teme «MeTauibl) C(bopMHpOBaHHI)Ie YMEHUA I KOHTPOJIb IO PE3YJIbTATy CTb 3a
pemIeHus y9eOHbIX 3a1a4 Ilo3naBaTeabHbBIE: pe3ynbTaThl
CtposT peueBoe BbICKa3bIBaHUE B YCTHON
U IIUCEMEHHOH hopme
KomMmykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IApTHEPA
Tema 3. Hemeramibi(284.)
29. | OOwas OO6mas xapakTepHUCTHKa HEMETauIoB: | Hayuamca: naBate onpenencHus | PeryJsiruBHbIe: dopmupoBaHue
XapaKTepPUCTHKA nosioxkenne B [lepuognueckoit TTOHSITHSIM [Tnaaupyrot CBOM JeHCTBHA B CBA3M C | TOTOBHOCTH M
HEMETALIOB CHUCTEME XUMHUYECKUX JIIEMEHTOB «IEKTPOOTPULIATEIILHOCTBY « MOCTABJICHHOH 3a/1a4ei ¥ YCIOBUSMHU | CITIOCOOHOCTH K

J1. 1. MenneneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,

AJUIOTPOIIUA» XapaKTEPU30BaATh
HCMCTAJJIBI 110 UX ITOJIOXXCHUIO B

€e peleHus
ITo3naBaTeabHbBIE:

00y4YCHHIO U
CaMOpa3BUTHIO U




aJIeKTpooTpHIaTebHOCTE (D0) Kak
Mepa «HEMETAUIUYHOCTIY, pag D0.
Kpucrannmuueckoe cTpoeHue

[ICXD JI..Menneneena,
OTHCHIBATH CTPOCHHE
(hu3nYecKue CBOWCTBA

CraBsit 1 GOpMYIUPYIOT LENU U
npoOJieMbl ypoka
KommykaTuBHbI€:

camM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00yUYCHHIO U

HEMETaJIOB — TPOCTHIX HEMETAaJUIOB, OOBICHATH AJICKBaTHO HCIIONB3YIOT PEUCBBIC TTO3HAHUIO
BewecTB. Aymorponus. dusnueckue 3aBUCHUMOCTb CBOMCTB cpencrea s 3 heKTHBHOTO
CBOWCTBA HEMETAJLIOB. HEMETAJUIOB OT UX MOJO0KEHHUS pemeHns KOMMYHUKATHBHBIX 33129
OTHOCHTEITHHOCTD MOHATHH «MeTamm | TICXD
U «HEMETAILI» J.M1.MeHneneeBa;coCTaBIsATh
Ha3BaHUs COCTUHCHUI
HEMETaJIoB 10 (opmyie 1
(hopMyJ 10 HA3BAHHUIO, HAYYATCS
JlaBaTh OTMpeaeTICHUS
«aIJIOTPOIUSY», «AJIJIOTPOITHBIE
MOTU(DHKAIIAN.
Honyuam eo3mosicHocme
Hay4umucsi: IPOTHO3UPOBATH
CBOWCTBa HEU3YUICHHBIX
3JIEMEHTOB M WX COCTUHEHUH Ha
OCHOBE 3HAaHHU O
MIEPUOTNICCKOM 3aKOHE
30. | O0mue XxuMHUYECKUE OO01mue XUMHYECKHE CBOMCTBA Hayuamcs: xapakrepu3oBartb PerynsituBHble: PazBuBator
CBOMCTRA HEMETAJJIOB CTpOEHUE HEMETAaJIOB, 00IIHe [TocTanoBka y4eOHOI 3a1a4 HA OCO3HAHHOE
XUMHUUYECKHE CBOMCTBA OCHOBE COOTHECEHHUSI TOTO, UYTO OTHONIEHHE K CBOUM
HEMETAJJIOB.
HEMETAJIJIOB, OTIMCHIBATH OOIINE | M3BECTHO M YCBOEHO , M TOTO, YTO CcOOCTBEHHBIM
Hewmeranbr B XUMHUYECKHE CBOWCTBA ellle HEM3BECTHO IOCTYIKaM
nmpupoaec u CH0COOBI HEMETAJIJIOB C OMOIIBIO A3bIKa IMosnaBarenbHbIe:
UX TOJTYYCHUS XUMHH, COCTABIISATh yPAaBHEHUS BriaBukeHne TUIIOTES, UX
XUMHYECKUX PeaKIuii, 000CHOBaHHE, TOKA3aTEIHCTBO
XapaKTePU3YIOIUX XUMHUICCKHE
CBOMCTBa HEMETAJIOB UX KommykaTuBHbI€:
coeIMHEeHU I Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam eosmodcnocme 00cyXieHuH po0IIeM, TIPOSIBISIOT
Hay4umucs: IPOTHO3UPOBATH aKTHUBHOCTH BO B3aUMOJICHCTBUU JIJIS
CBOMCTBa HEM3YUYEHHBIX penieHnss KOMMYHUKATHBHBIX U
9JIEMEHTOB M UX COSJMHECHHIA HA | MMO3HABATENbHBIX 3a/1a4
OCHOBE 3HaHUU O
MEPUONIESCKOM 3aKOHE
31. Bonopon ITonoxenue Bosiopojia B Hayuamcs: xapakTepu3oBatb PeryasituBHbIe: dopmupyror
Ilepnoguueckoii cucteme BOZOPOJ 110 €r0 IOJIOKEHUIO B PazmigaroT crioco6 u pe3ynsTat KOMMYHHMKaTUBHBIH

XUMHNYCCKUX 3JICMCHTOB

I[ICXD [..M.Menpaencena,

NeHCTBHS

KOMIIOHCHT B




. N. MenneneeBa. CtpoeHue aroma
U MoJiekynbl. Puznueckue u
XUMHUYECKHE CBONCTBA BOJOPOA, ETO
MIOJTyYCHUE U TPUMEHCHHE.

JIa6. onbITHI:

20. IToyuenue

1 pacro3HaBaHHE BOIOpOJIA

XapaKTepu30BaTh CTPOCHUE
aToMa BOJI0pOJia, OOBSICHATH €ro
BO3MOJKHBIE€ CTEIICHH OKUCIICHMS,
XapaKTepu30BaTh

(hmuznUIecKue ¥ XUMHIECKIe
CBOWCTBa BOAOPOAA, OOBICHATH
3aBHCHMOCTH CBOICTB BOJIOpO/IA
oT mosnoxenus ero B [ICXD
J.N.MeHnneneena, onuchIBaTh
nabopaTopHbIe U
MPOMBILICHHBIE CIIOCOOBI
MOJIy4EHHUs BOJAOPOJA .

THonyuam eo3moocnocmo
Hayuumucs: OOBACHATH
JIBOMCTBEHHOE ITOJI0KEHNE
Bogopoga B IICXD
J.M.MenneneeBa, rpaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MMOBCEAHEBHOM KU3HU

Ilo3naBaTenbHbIC:

Brianeror o0mmM npruemMom peneHust
3a1au

KommykaTuBHbIe:
JloroBapuBaroTCsl 0 COBMECTHOM
JIESATEILHOCTH TI0JT PyKOBOZCTBOM
YIUTEIS

OOILeHNH U
COTPYJHUYECTBE CO
CBEPCTHHKAMHU B
nporecce
o0Opa3zoBaTenbpHON
JeATEeIEHOCTH

32.

Bonma

Crpoenue monekyibl. Bonoponnas
XUMHUUecKas cBs3b. Pusnueckue
CBOMCTBa BOJBI. AHOMAJIMH CBOMCTB
Boabl. ['mapodunsHbie n
ruapodoOHbIE BelecTBa.
XUMUYECKUE CBOMCTBA BOJBL.
KpyroBopoT BozibI B IPUPOJE.
Bomoounctka. Aspanust BOJBI.
BriroBbie GunbTpHl. MHUHEpaIBHBIE
BOJIBI. JlMCTHIUIMpOBaHHAS BOJA, €€
MOJTyYeHHUEe ¥ IPUMEHEHHE.

Jlab. onbITHI:

21. UccnenoBaHue MOBEPXHOCTHOTO
HATSDKEHHS BOJIBI.

22. PacTBOpeHHe NiepMaHTraHaTa
KaJisl WJIM METHOTO KyIopoca B
Boze. 23. ['uaparanus
00e3B0o)keHHOTO Cynb(dara

menu (II). 24. Usrorosnenue
TUIICOBOTO OTIHeuaTKa. 25.
O3HaKOMJICHHE C KOJUIEKIUEH

Hayuamcs : xapakrepu3oBaTh
CTPOCHHE MOJIEKYIIBI BOJIOPO/IA,
(buznueckre U XUMUYECKHE
CBOWCTBA BOJIBI, OOBSACHSTH
aHOMAaJIUHU BOJIbI, CITOCOOBI
OYHCTKH BOJIbI, IPUMEHSITh B
OBITY PUIBTPHI AJIST OUUCTKU
BO/JIbI, IPABUIJIBHO KUCIIOJIh30BAThH
MHUHEPaIbHYIO BOJY, BEITIOIHATh
pacueTsl o ypaBHEHISIM
XUMHYECKUX PEaKIuii,
MPOTEKAIIUX C YIACTHEM BOJIBL.
Honyuam eozmodicHocms
Hayuumucs: 00 bEKTUBHO
OIIEHUBATh HHPOPMAIIHIO O
BEIIECTBaX U XUMHUYCCKUX
nporeccax, KpUTHIECKH
OTHOCHUTHCS K IICEBIOHAYIHOM
nHpOpMAaLNH,
HeJI00pOCOBECTHOM peKiame

PerynsituBHble:

[TnaHupyIOT CBOM IEHCTBHS B CBS3H C
[IOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU
ee peIeHus

Ilo3naBartenbHbIC:

Crassit ¥ GOPMYIUPYIOT LIENU U
po6JIeMbl ypoKa

KommykaTuBHbI€:

KoHTponupyioT neiicTBus mapTHepa

HmeroT nemnoctHoe
MHPOBO33pEHHE,
COOTBETCTBYIOILEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSA
HayKH




OBITOBBIX (DMIBTPOB.
26. O3HaKOMJICHHE C COCTaBOM
MHUHEPAILHOU BOJIBI

33. | 'amorensl: oOwas OO01m1ast XapaKTepUCTHKA T'aIOTEeHOB! Hayuwamcs: xapakrepu3oBartb PeryasiTuBHbIC: IIposBasiroT
XapaKTepPUCTHKA CTPOEHUE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOEHHUE MOJIEKYJ FaJIOr€HOB, [Inanupytot CBOM JEHCTBHS B CBS3H C | SKONIOTHIECKOE
Y OCHOBHBIE COEIMHEHUS T'AJIOTEHOB, OTIMCHIBATH (PU3UUECKUE H [IOCTABJIEHHOM 3a/1a4eil U yCIOBUSIMH | CO3HAaHUE
ux cBoiictBa. Kparkue cBeneHus o XUMUYECKHE CBOMCTBA €€ peLeHUs
xJope, Opome, GpTope u Hoze. TaJIoTeHOB Ha OCHOBE Ilo3naBartenbHbIE:
[Ipumenenue rajgoreHoB u HaOJFOICHUIT 32 UX CraBat u GOpMYIHPYIOT HETH U
HX COCAMHEHUH B HAPOIHOM MIPEBPALIEHUSIMH BO BpeMsI poOJIEeMEI ypoKa
XO3sICTBE. JIEMOHCTPAMOHHBIX OMBITOB, KommykaTuBHbIE!
JdeMoHcTpanum: OOBSICHATH 3aBUCHMOCTb CBOMCTB | AJIEKBATHO HCIIOJIB3YIOT pEUEBbIe
OO0pa3ibl rajToreHoB — TaJIOT€HOB MX OT MOJIOKCHUS B cpeacTBa s 3GPEKTUBHOTO
IIPOCTHIX BellecTB. B3aumoencreue IICX3 IA.1. Menneneesa, peleHnss KOMMYHUKAaTUBHBIX 3a1a4
TaJIOTEHOB C HATPUEM, aJTFOMUHUEM. COCTaBJIATH (POPMYIIBI
BrrTecHeHne xmopoM OpoMa win Hola | COeIMHEHHUU TajJoreHOB U IO
13 pacCTBOPOB HX COJIEH (hopMynaM DaBaTh Ha3BaHUS
COEIMHEHUSIM TaJOr€HOB
Honyuam eo3moorcnocmeo
Hay4umucs: OCO3HABATh
HEOOXOIUMOCTb COOJTIOIEHUS
[IPaBWJI HKOJIOTMYECKOI
6e30macHOCTH IIpH OOpaIIeHUH ¢
rajJloreHaMu
34. | Coenuuenus OCHOBHBIE COE€AMHEHHSI FAJIOTEHOB! Hayuamcs: ycTaHaBIUBaTh CBA3b | PeryJsiTuBHbIE: Bocnuranue
raJOTeHORB rajjoreHOBOAOPOIbI, COIU MEX/ly CBOMCTBAMHU COEAMHEHUN | YUUTHIBAIOT IPaBUIIO B OTBETCTBEHHOTO
raJIOT€HOBOJIOPOAHBIX KUCIIOT. U UX IPUMEHEHUEM, U3y4aTh IUTAHUPOBAHUU M KOHTPOJIE CII0C00a | OTHOIIECHUS K
JdemoncTpanum: CBOWCTBA COEIMHEHUM raJIOTEHOB | PEIICHUS pupoJe
OO0pa3s1pl IPUPOTHBIX B XOJI€ BBIITOJHEHUS I[Ho3naBatenbHbIe:
COeIMHEHUH XJIopa. 11ab0paTOPHBIX OMBITOB , Hcnonp3yroT TOUCK HeOOX0 MO
JIa6. ombIThI: THonyuam eo3modicnocme nH(pOpMaLUK JJIs BEITTOTHEHUS
27. KauecTBeHHas peakiys Ha HAy4umucs: UCIOIb30BaTh y4eOHBIX 33/IaHUH C UCTIOIH30BAHHEM
rajJOTeHU/I-UOHbI NpUOOpETEHHBIE KOMIIETCHIIUH yueOHOH TUTPaTyphl
MIPY BBIITOTHEHUH TIPOEKTHBIX KommykaTuBHbI€:
paboT MO U3YYECHUIO CBOKCTB U YuuTHIBAIOT pa3Hble MHEHUS U
croco0oB MOJTy4YEeHHS U CTpeMATCA K KOOPANHAIINN
pacno3HaBaHUsl COEIMHEHUN Pa3IUYHBIX NO3ULUI B
raJIOTEHOB COTPYIHUYECTBE
35. HpaKTquCKaﬂ Pemenne skcriepuMeHTaNbHBIX 330a4 | Hayuamcs: obpamarscs ¢ PeryasituBHbIe: Osnanenne

padora Ned

1o teMe «lloarpymnmna ragoreHoB»

nmabopaTopHEIM 000pyI0BaHNEM

OCyIIECTBISAIOT MOMIAroBbIA

HaBbIKaMU 1JIs1




Peiltienue W HarpeBaTeIbHBIMU MPUOOPAMH | KOHTPOJIb TI0 PE3YJILTATy MPaKTUUECKOH
SKCIIEPUMEHTAIIbHBIX B COOTBETCTBUU C MPaBUIaAMHU JIEATCIIBHOCTH
TEXHUKH 0€30MacHOCTH, Ilo3HaBaTeabHbBIE:
3aa4 110 TCMC o
OTIMCHIBATH XUMUICCKUH [IpoBonsAT cpaBHEHHUE H
«loxrpymmna SKCHEPMMEHT ¢ HOMOMLIBIO A3bIKA | KIACCH(UKALMIO 110 33JaHHBIM
TaJIOTCHOB) XUMUH, JIETaTh BIBOJIBI 11O KPUTEPHSIM
pe3yabpTaTaM SKCIepUMEHTA. KommykaTuBHbIe:
Ionyuam eo3moorcnocmeo Haxonsar obmee pemenne yaeOHON
Hay4umucs: 0CO3HABATh 3aJ1a9H
HEO0OXOUMOCTD COOJTIOCHHS
npaBui b u OT ans coxpaHeHus
CBOETO 3/I0POBBSl H
OKPYXKaIOIINX
36. KI/IC_]'IOpO bl CrtpoeHue aToMa U auIoTPOIHS Hayuamcs:, PeryasituBHbIC: CrtpemiieHue K
KHCIIOPO/Ia; CBOMCTBA U IPUMEHEHHE XapaKTepu30BaTh CTPOCHHE PaznnyaroT croco6 u pe3ynprar 3I0pOBOMY 00pasy
€T0 aJUTOTPOITHBIX MOTU(DUKAIHHA. MOJICKYJIBI KHCIIOPOJa, JEHCTBUS JKU3HU
JIab. onbITHI: COCTaBJISATh XUMUYECKUE Ilo3naBaTeabHbIE:
28. IlomyueHne YpaBHCHHS, XapaKTCPHU3YIOIIHE Brnanerot o0 mpueMoM penieHus
U pacrmo3HaBaHHUE KHCIOPOaa XUMUYECKHE CBOHCTBA 3amaq
KHCJIOPO/Ia, OOBSCHSITH KommykaTuBHbI€:
MIPUMEHECHHE aJUTOTPOITHBIX JloroBapuBarTCs O COBMECTHOM
MOIU(pHKAIMN KUCIOPOIa, JIEATEIILHOCTH 110 PyKOBOACTBOM
OIIMCHIBATH na6opaTopHLIe nu YUuTes
MIPOMBIIIJICHHBIE CIIOCOOBI
MOJIy4€HHUsI KUCTIOPOIa .
Tonyuam eo3mooxcnocmo
Hay4umucsi: TPaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MTOBCETHEBHOM JKM3HHI
37. Cepa, ce pusnuekue u CrpoeHne aToma U aJutoTporus cepsl; | Hayuamcsi:, PerynsiruBubie: DOpMUPYIOT OCHOBBI

XUMHUYECKHUE
CBOWCTBA

CBOICTBA M IPUMCHCHHE
POMONYECKOH CepHl.
JemoHcTpanuu:
BzaumonelictBue cepbl

C MeTaJlIaMH, BOJOPOIOM U
KHCJIOPOJIOM.

Jlad. ombITHI:

29. T'openwne cepbl Ha BO3IyXe U B
KHCJIOPO/JIe

XapaKTepU30BaTh CTPOCHHE
MOJICKYJIBI CEPBI OOBSCHITH
3aBUCHUMOCTh CBOMCTB CEPBI OT €€
nonoxkenuns B [ICXD JI.W.
MeHnneneeBa, COCTaBIsATh
XUMUYCCKHUEC YPABHCHUA,
XapaKTEepU3YIOLIHE XUMUYECKUE
CBOMCTBa cepbl, O0BSICHATH
IMIPUMEHCHUEC AJIJIOTPOITHBIX
MOTU(UKAIIHA CePBI

PazmigaroT crioco0 u pe3ynbTar
NeHCTBHS

ITo3naBaTenbLHbBIE:

BrageroT o0muM nmprueMoM penieHus
3a1a4

KommykaTuBHbIE:
JloroBapuBaroTcs 0 COBMECTHOM
JACATCIBbHOCTH, HpI/IXO}IH K 06meMy
pENIeHHIO

OKOJIOTHYCCKOro
MBIIJICHUSA




Honyuam eo3moorcnocmo
HAy4umucs: TpPaMOTHO
obpaiartbcs ¢ BelIeCTBaMHU B
MTOBCETHEBHOM JKU3HU

38. | CoenuHeHus cepbl Oxcupsl cepsl (IV) u (VI); ux Hayuamcsa:, PeryasTuBHbIe: DopMUPYIOT UHTEPEC
MOJTy4eHHE, OIMCHIBATH CBOMCTBA Y4YNTHIBAIOT IPABHIIO B K KOHKPETHOMY
CBOHCTBA ¥ IPUMEHECHNE COGMHEHUH CepBl, COCTaBIATH IUITAHUPOBAHMH U KOHTPOJIE criocoba | XUMHIECKOMY
YpaBHEHHS PEaKIHH, pemeHust 3JIEMEHTY, MTOUCK
COOTBETCTBYIOIIUX «LEMOYKE) Ilo3naBaTenbHbIE: JOTIOJTHUTENBHOM
MpeBpaIICHAN Hcnonp3ytoT MOUCK He0OXO0IMMOM nH(pOpPMAINH O HEM.
IHonyuam eozmooicnocms nH(opManuK A1 BBIOTHEHUS
Hay4umucs: TPOTHO3UPOBATh y4eOHBIX 33JaHUH ¢ UCTIOJIB30BaHHEM
XMMHMYECKHE CBOICTBA BELLIECTB y4eOHOI TUTpaTypsl
Ha OCHOBE MX CBOMCTB U KommykaTuBHbI€:
CTPOCHUS KonTtpomupyrot aeiicTBie napTHepa
30. CepHas KUCIIOTa Kak CepHas KUCIIOTa KaK AJIEKTPOJIUT U ee | Hayuamcs:, PerynstuBHbie:
JEKTPOJIAT U €€ COJIU COJIH, UX NPUMEHEHUE B HAPOLHOM OIHCHIBATh CBOMCTBA CEPHOU Pa%.HI/I‘IaIOT croco0 ¥ pe3ynbTaT
XO3AHCTBE. KHCJIOTBI, B XOZI€ ITPOBEACHUS JeiicTBus
JdemoncTpanum: 71a60PaTOPHBIX OTBITOB , Io3naBaTte/ibHBIE:
O0pa3ibl NPUPOTHBIX MIPOBOIUTH KaYECTBEHHYIO Brnaneror o6umm mpueMoM penieHus
coenuHeHu# cepbl. OOpasibI peakIuio Ha cyib(haT - HOH 3amaq
BaXXHEHIIINX JUISI HAPOJIHOTO IHonyuam eosmooicnocms KommykaTuBHbIe!
Xo03s1iicTBa CyIb(aTOB. HAYNUMbCsl: XapaKTepu30BaTh JloroBapuBaroTcs 0 COBMECTHOI
Jlag. ombITHI: ocoObIe cBOWCTBA JIESITEIIFHOCTM, IIPUXOJAT K 00IIeMy
30. CpoiicTBa pa30aBiIeHHON CEpHOU KOHLEHTPHUPOBAHHOM CepHOM PELIeHHIO
KHCJIOTHI KHCJIOTHI
40. | CepHast KUCITOTAa Kak CepHas KUCIIOTa KaK OKHUCIIUTEIb. Hayuamcsa :cocTaBnsTh PeryasTuBHbIe: HcnsIThIBaOT
OKHUCIIATETb. [Ipou3BOACTBO CEPHOI KUCIIOTHI U €€ YPaBHEHHs OBP c yuactuem [InanupytoT cBOU AecTBUS B HYBCTBO TOP/OCTH 32
Horvaenmne i IIpUMEHEHNE CEPHOH KUCIOTBI, ONUCHIBATH COOTBETCTBHH C IMOCTABIEHHOH POCCHIICKYIO HAYKY
yi . o0acT TPUMEHEHUs CEpHOI 3a/1a4eii ¥ yCIOBHAMU €€ pean3ainn
IIPUMEHCHUE CCPHOU KMCJIOTHI To3naBaTeJbHbIE:
KHCJIOTBI Tonyuam o3modxcnocms Brnanerot obumm mpueMoM penieHuns
Hay4umuvcs: TPABOIAUTH 3a1aq
IPUMEPBl ypaBHEHUI peakuii, KommykaTtusHbIe:
JIEKAIUX B OCHOBE Konronupyror neiicteus naptHepa
IPOU3BOJICTBA CEPHOM KUCIOTHI
41. | IpakTHYecKast Pemenne skcniepuMeHTaNbHBIX 33/1a4 | Hayyamcs: oOpamarbes ¢ PerynsiruBnbie: YMerT ynpasnarth

10 TEMC «Honrpyrma KHCJIOpOJAa»

71a00paTOpPHBIM 000pyJOBAaHHEM

OCyLIECTBISIOT NOIAroBbIi

CBOEH




padora NeS
Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 0 TeMe
«[Toarpymnma
KHCIIOPOJIa»

W HarpeBaTeIbHBIMHU MPUOOpaMU
B COOTBETCTBHU C NIPaBHJIaAMHU
TEXHUKH 0€30I1aCHOCTH,
OIIUCHIBATH XUMUYECKHM
IKCTIEPUMEHT C TIOMOILBIO SI3bIKa
XUMHMH, J€1aTh BEIBOIBI 110
pe3ysbTaTtaM KCIIEPUMEHTA.
Honyuam eozmooicnocme
Hayuumucsi: 0CO3HaBAThH
HEOOXOAUMOCTH COOJIIOACHUS

KOHTPOJIb 110 Pe3yIbTaTy

IMo3naBarenbHbIe:
CTposT peueBoe BHICKa3bIBAaHHE B
YCTHOH M MHCHEMEHHOI popme

KommykaTuBHbIe:
YuuThIBalOT pa3Hble MHEHUS U
CTpEeMSTCA K KOOpIUHALIMHI
pa3IMYHBIX O3UIUI B

MO3HaBaTEIbLHOM
JACATCIbHOCTBIO

npaBuiITh u OT ams coxpaHeHUs: | COTpyIHUYECTBE
CBOETO 3/I0POBbS U
OKPY’KaIOIMIHUX
42. | A30T U ero cBoOMCTBa CtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasituBHbIC: DopMHUPYIOT UHTEPEC
CBOICTBA a30Ta KaK MPOCTOrO XapaKTepH30BaTh CTPOCHHE IInaHupyrOT CBOM NEHCTBUSA B CBSI3U C | K KOHKPETHOMY
BELLECTBA aToOMa U MOJIEKYJbl a30Ta, [IOCTABJIEHHOM 3a/1a4eil U yCIOBUSMH | XUMHUYECKOMY
OOBSCHATH 3aBUCHMOCTb CBOWCTB | €€ PEIICHHUS 3JIEMEHTY
a30Ta OT €ro NOJOXKEHUS B Ilo3naBartenbHbIe:
[CX2 1. Menneneesa, CraBsat u GOpMYIHPYIOT HETH H
COCTAaBIISITh XMMHUYECKHE poOIEeMBI ypoKa
YPaBHEHHS, XapaKTEPHU3YIOLIHe KommykaTtuBHbIe:
XMMHYECKHe CBOHCTBA a30Ta ATIeKBaTHO HCIOJIB3YIOT PEUCBBIE
Tlonyuam eo3moorcnocmeo cpeacTBa s 3GPEKTUBHOTO
Hay4umucsi: TPAMOTHO pemeHns KOMMYHUKATHBHBIX 3a/1a4
obpaimartbcs ¢ BEMeCcTBaMu B
IIOBCEIHEBHOU JKHU3HU
43. | AMMHax u ero AMMUak, CTpoeHue, CBOWCTBA, Hayuamcsa: onucelBath cBOMCTBA | PeryjsiTuBHbIe:
coenunenus. Conu nosydeHue u npuMeHenune. Comu aMMHaKa B X0/1€ IPOBEICHHS [TmaHupyIOT CBOM JEHCTBUS B CBSI3H C
aMMOHHSI, UX CBOMCTBA U 11a00paTOPHBIX OIBITOB, [IOCTaBJIEHHOM 3aJ1aueil U yCIOBUSIMHU
aMMOHNA MIPUMEHEHUE. MIPOBOJUTH KAUECTBEHHYIO €€ peLeHUs
Jla0. onbITHI: PEaKIUIO Ha NOH -aMMOHUS Ilo3naBatenbHbIe:
31. U3yueHue cBOMCTB aMMHaKa. THonyuam eo3modicnocme CraBst 1 GOpMYJIUPYIOT LENU U
32. Pacno3HaBaHue coneil aMMOHUS Hay4umucsi: IPUBOJUTH npoOJIeMBbl ypoka
IIPUMEPhl YPABHEHUH peakuil, KommykaTtuBHbIe:
JIEKAIIUX B OCHOBE Kontponupytot neiictBus naptaepa
MIPOMBIIIJICHHBIX CTIOCOO0B
MOJIy9YeHHS] aMMHaKa
44. | Okcumbl a30Ta Oxcusl azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIE:

OIMMCHIBATh CBOMCTBA
COEIMHEHUH a30Ta, COCTABJIATh

YuuThIBaIOT IPABWIIO B
IUTAHUPOBAHNUHU M KOHTPOJIE CcItocoba




YpaBHEHUs peaKiuil,
COOTBETCTBYIOILUX «IIETIOYKE)
MpeBpanieHui

Ionyuam eo3moorcnocmeo
HAay4umucs: TPOrHO3UPOBATh
XUMHUYECKHE CBOMCTBA BEILECTB

pemeHus
Ilo3naBaTenbHbIC:

Hcnonp3yroT MOUCK HEOOXOMMO
HHPOPMALINH [T BHITIOTHEHHS
Y9eOHBIX 3aJaHUH C UCTIOIE30BAaHIEM
y4e0HO TUTpaTypsI

Ha OCHOBE MX CBOICTB U KommykaTuBHbIe:
CTPOEHUS KoHTponupytoT nelicTBue naptHepa
45. | A3oTHas KUCI0Ta KaK A30THasI KHCJIOTa KaK JJIEKTPOJIHNT, ee | Hayuamcs:, PerynsiruBHbIe:
JEKTPOJINT, €8 CBOHCTBA M IPUMEHEHHE. OIIMCHIBATH CBOMCTBA a30THOM PagnﬂqamT CIoco0 U pe3ynbTar
JeMoHcTpanuu: KHCJIOTBI, B XOZI€ ITPOBEACHUS JeiicTBus
TIPUMCHCHHC OO0pasiipl BaXXKHEHIIINX 1a60PaTOPHBIX OMBITOB Ilo3HaBaTe/ibHBIE:
JUIS HApOJHOTO XO035HCTBAa HUTPATOB. | [lomyuam 803modcHOCHb Brnanerot o6umm mpueMoMm penieHus
JIa6. onbITHI: HAay4umCs: COCTaBIISTh 3aga4
33. CpoiicTBa «IETIOYKW MPEBPAILEHUH 110 KommykaTuBHbIE!
pa30aBIICHHON a30THOM KHUCIIOTHI azoTy JloroBapuBaroTcs 0 COBMECTHOI
JIESITEIIFHOCTM, IIPUXOIAT K 00IIeMy
PELICHHUIO
46. | A3oTHas KHUCI0Ta KaK A30THast KHCJIOTA KaK OKHCIIHUTEb. Hayuamcsa :cocTaBnATh PeryasTuBHbIe:
OKHCIIUTEND, €& Hutpatsl 1 HUTPUTEI, TpobIeMa uxX ypasHenust OBP ¢ yuactuem [InanupytoT cBOU AecTBUS B
COJIEpKaHUs B C/X MPOTYKIIUH. A30THOH KHCJIOTHI, IPUMEHSATh COOTBETCTBHH C ITOCTABICHHON
TIOITyHCHHC A3zoTHBIE yHOOpeHUs COJIM a30THOM KUCIIOTHI B 3a7adell ¥ yCIOBHSMHU €€ pean3alin
JdemoncTpanum: MIPAaKTUYECKOU J1eATeIbHOCTH, Ilo3naBaTenbHbIE:
B3aumonelictue IIPOBOJUTH KaYECTBEHHYIO Brnaneror o6umm mpueMoM penieHus
KOHLIEHTPUPOBAHHOM a30THOMI pPEaKIUIO Ha HUTPAT - UOH 3aza4
KHCJIOTHI C MEIBIO. IHonyuam eosmooicnocms KommykaTuBHbI€:
JIa6. onbITHI: Hay4umuvca’ XapakTepu3oBaTh KonTonupytot neiictBus napTHepa
34. B3aumopaeiicTBue ocoOble cBOMCTBA
KOHUEHTPUPOBAHHOHN a30THOM KOHLEHTPHUPOBAHHOHN a30THOM
KHCIIOTBI C MEJIbIO KHCJIOTHI
47. | docdop. CrpoeHue aToMa U ajioTponus Hayuamca: PeryastuBHbIe: DOpMHPYIOT UHTEPEC
CoeauHeHus ¢docdopa, coiicTBa 6eoro u XapaKTepU30BaTh CTPOECHUE IInanupyroT cBOM JEUCTBUS B CBS3H C | K KOHKPETHOMY
I KkpacHoro ¢ocdopa, ux npuMeHenue. | aroma gocdopa, 00bSICHITH MOCTaBJICHHOH 3a/1auel ¥ YCIOBUSIMU | XUMHUYECKOMY
(ocdopa. [onsrne o OCHOBHBIE COCTUHEHUS: OKCH]T 3aBUCHUMOCTh CBOMCTB (pochopa ee peleHus 3JIEMEHTY, TIOUCK
ocdopHbIx docdopa (V) u oprodocdopHas kuc- | oT ero nonoxenus B [ICXD JI.U. | Tlo3naBaTeabHbIE: JIOTIOJTHUTEILHOM
y10OpeHusx nota, pocdarsr. DochopHbIe MeHnpeneeBa, COCTaBIATh CraBat u GOpMyIHPYIOT LETH U UHPOPMALINHU O HEM.

YI0OpeHus.
JdeMoHcTpauum:
O06pas3Isl IPUPOTHBIX

XUMHUYCCKHUEC YPABHCHUA,

XapakTepU3yIOIINe XUMHUUECKUe

CBOMCTBA a30Ta

pobJIeMBI ypoKa
KommykaTuBHbI€:
AJIEKBATHO HCIIOJIB3YIOT PEYCBBIC




coeauHenui pocdopa. OOpasisl
BOXHEHIIHX JIsl HAPOTHOTO
x03sicTBa pochaTos.

JIab. onbIThI:

35. T'openne docdopa Ha BO3IyXE U B
KUCIIOpOJE.

36. PacnosnaBanme ¢ocdaros

B pe3yJIbTaTe IMPOBEACHUS
71a00PaTOPHBIX OIBITOB,
MPOBOJINTH Ka4ECTBEHHYIO
peakmmro Ha pocdar - HoH
Tonyuam 803moarcHOCmb
HAy4umsca. ONHCHIBATH
(du3HYecKHe U XUMUYECKUE
IPOLIECCHI, SBISIOIINECS YaCThIO
KPYroBOpOTA BEIIECTB B IPUPOIC

cpeacTBa A 5P PEKTUBHOTO
pelIeHust KOMMYHUKaTHBHBIX 33/1a4

48. | Yrmepon CrtpoeHue aToMa U ajlI0TPOIus Hayuamcs: xapakrepu3oBaTtb PeryasTuBHbIe: DopMUpyIOT
yTaepoja, CBOMCTBA €ro CTpPOEHHUE aToMa YIJiiepo/ia, PaznnyaroT cioco6 u pe3ynbTar HUHTEpece K
MOIUGbHUKAIMNA U UX TPUMCHCHHE. O0OBSCHATH 3aBUCUMOCTh CBOHCTB | JIEHCTBHS KOHKPETHOMY
JdeMmoncTpauuu: yriaepoga OT €ro MOJIOKEHUS B Ilo3HnaBaTenbHbIE: XUMHUYECKOMY
ITornomenue yriem pacTBOPEHHBIX IICX3 A.1. Menneneesa, Brnaneror oOuiM mpueMoM petieHuss | 3JIeMEHTY, TOUCK
BEIIIECTB WK Ta30B. BoccTaHOBIEHHE | COCTaBISITh XUMHUUECKHE 3amaq JTOTIOTHUTEIHHON
MEIU U3 €€ OKCUJa YIJIEM. YpaBHEHHUSI, XapaKTEPU3YIOLIE KommykaTuBHbIe: WHPOPMALIUHN O HEM.
JIa0. onbIThHI: XUMHUYECKHE CBOMCTBA yriiepoja | JloroBapuBaroTCsi O COBMECTHOM
37. I'opeHue yris B KUCJIOPOAE Honyuam eo3moorcnocmeo JIEATENBHOCTH MOJ] PYKOBOJICTBOM
Hay4umucs: ONUCHIBATH YUUTENSA
(huznvecKre ¥ XUMHICCKIe
MIPOLIECCHI, SBISIOLIUECS YACTHIO
KpYroBOPOTAa BEIIECTB B MPUPOJIE
49. | Oxcuasl yriaepoaa Oxkcunept yraepopa (1) u (IV), ux Hayuamcs:, PeryasituBHbIe: DopMUPYIOT YMEHUE
CBOMCTBA ¥ IPUMEHEHHE OTIMCHIBATH CBOMCTBA OKCHUIOB YYUTHIBAIOT IPABUIIO B WCTIONIb30BaTh 3HAHUS
yriepoja, COCTaBJIATh IUTAHUPOBAHHUH U KOHTPOJIE criocoba | B OBITY
YpaBHEHHUs peaKiuii, peueHus
COOTBETCTBYIOIIHX «IIEMOYKE» Ilo3HaBaTeabHbIE:
MpeBpalieHuH . NPOBOJUTH HVcrionb3yroT MOUCK HEOOX0 MOt
KaueCTBEHHYIO pEaKkLHIO 10 HHPOPMALNH [T BHITIOTHEHHS
pPacroO3HaBaHUIO YIJIEKUCIOTO Y4eOHBIX 33JaHUH C UCTIONBE30BaHUEM
rasa Y4eOHO TUTpaTypsI
Honyuam eo3mosrcnocmo KommykaTusHbIe:
HAay4umucs: NPOrHO3UPOBATh KouTponupytoT nerictBue naptHepa
XUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE X CBOMCTB U
CTPOEHUS
50. | YrogbHas KUCJIOTa U YronsHas kuciota. Coiu yroiabHOR Hayuamcs: PeryasituBHbIe: DopMUPYIOT YMEHHUS

€€ CoJIH.
JKecTkocTs BOABI U

KHUCJIOTBI: KaJIBITUT, COJIa, ITOTAIII, UX
3Ha4YE€HHUE U MPUPOJIE U KUZHU
YyeJI0BeKa.

JIaBaTh OIIPeACTICHHS TIOHATUSIM
(OKE€CTKOCTH BOJIBI» ,0MTUCHIBATH
CBOMCTBA YrOJIbHOW KHCJIOTHI,

PazmigaroT crioco® u pe3ynbpTar
IEUCTBHUS
Ilo3naBaTenbHbIE:

WCIIOJIB30BATh 3HAHUS
B OBITY




CIIOCOOEI €€

JKecTKkoCTh BOIBI ¥ CIIOCOOEI €€

COCTaBJIATh YPABHEHUS PEaKIHi,

Brnanerot o0mmmM npueMoM penieHus

yCTpaHEHHS yCTpaHEHUs.. COOTBETCTBYIOLINX «IETIOYKE) 3a1au
JemoHcTpanuu: IpeBpalleHUH , COCTaBIATh KommykaTuBHbIe:
OO0pas3Isl IPUPOIHBIX COSTUHEHHHA Ha3BaHM COJIEH YTrOJIbHOMI JloroBapuBaroTCsi 0 COBMECTHOM
yrnepoza. O0pa3upl BOXKHEHIINX I | KUCJIOTHI, JESATEILHOCTM, IIPUXOIAT K 00IIEeMy
HapOJHOTO XO03s5HCcTBa KapOOHATOB. MPOBOJIUTH KA4ECTBEHHYIO PpEIEHNIO
JIa6. onbITHI: peaKIiio Ha KapOOoHAT - HOH
38. [lomy4yeHne yroapHOM KHCTIOTEL M | Tlonyuam 603mModcHOCHb
n3yueHue ee cBoiicts. 39. Ilepexon Hay4umucs: TPOrHO3UPOBATh
KapOOHATOB B THAPOKApOOHATHI. XMMHYeCKHe CBOMCTBA BEIIECTB
40. PaznoxxeHue rupokapboHaTa Ha OCHOBE MX CBOMCTB U
HaTpHs CTPOCHHUS
51. erMHI/Iﬁ CtpoeHue aToMa KpEeMHHUS; Hayuamcs:, PeryasituBHbIC: Dopmupyrot
KPHUCTaJNTNUECKUI KpEeMHUH, ero XapaKTepH30BaTh CTPOCHHE AJIeKBaTHO BOCHIPUHUMAIOT UHTEpeca K
CBOICTBA U IPUMEHEHHE aToMa KpeMHHs, OOBSICHATh MIPEUIOKEHHS U OLECHKY YUUTENS U KOHKPETHOMY
3aBHCUMOCTb CBOIICTB KPEMHUS OJHOKIIAaCHHKOB XUMHYECKOMY
ot ero nonoxkenus B [IICXD JI.W. | Ilo3naBaTeJbHbIE: 3JIEMEHTY, IIOUCK
Memnneneesa, COCTaBIATh Bei6uparor Hanbonee >3phexTHBHBIE | TOMOTHUTEIHHON
XUMHYECKHE yPaBHEHUS, CIOCOOBI pelIeHNs 33/1a4, nH(pOpPMAINH O HEM.
XapaKTepU3YIOIUE XUMUUYECKUE | KOHTPOIHMPYIOT U OLICHUBAIOT
CBOMCTBA KPEMHHUS HpOLECC U PE3YIbTAT AEATEILHOCTU
Honyuam eosmodncnocmo KommykaTuBHbIe:
HAay4umuCcsi: TPaMOTHO JloroBapuBaroTCs 0 paclpeaeIeHUN
oOpamiaTscs ¢ BeecCTBaMH B (GbyHKUU 1 poneit B COBMECTHOM
MTOBCEHEBHOM KU3HH JIESITETIBHOCTH
52. | Coenunenus KPEMHHUS Oxcun kpemuus (IV), ero npupoansie | Hayuames:, PeryasituBHbIe:
pa3HoBUIHOCTH. CHIIMKATHI. OIHCHIBATh CBOMCTBA OKCHJIA YYUTBIBaIOT IPaBUIIO B
3Ha4YeHne COeANHEHUH KPEMHHUS B KPEMHHS, COCTABIISITh YPAaBHEHUS | IUNTAHUPOBAHUH U KOHTpOJIE criocoba
KMBOM M HEXXKUBOM MIPUPOJE. peaKIyii, COOTBETCTBYIOIIHNX peleHus
JdeMoHcTpanuu: «UEMOYKe» NPEBPALICHUN . Ilo3naBaTenbHbIE:
OO0pa3iubl NPUPOHBIX COSAMHEHNH MPOBOJIUTH KaYECTBEHHYIO Hcnonb3yroT MoucK He0OX0IMMOMH
KpEMHUS. peaKIM0 Ha CWJIMKAT - HOH nH(pOpMaLUK JJIs1 BEITTOTHEHUS
JIa6. onbIThI: THonyuam eo3modicHocme Yy4eOHBIX 33/IaHUH C UCTIOIb30BAHHEM
41. IlomyueHne KPEMHEBOH KHCIOTHI Hay4umucs: NPOrHO3UPOBATh y4eOHO# TUTpaTypsI
U U3Y4YEHHUE €€ CBOWUCTB XUMHUYECKHE CBOMCTBA BEILECTB KommykaTuBHbIe:
Ha OCHOBE MX CBOMCTB U YuuThIBalOT pa3Hble MHEHUS U
CTPOCHUS CTpeMATCA K KOOPANHAIINN
pa3JIMYHBIX MMO3UIUI B
COTPYAHUYECTBE
53. | Cunukataas TlonsiTHE O CUITMKATHOM Hayuamcsa: npaktuueckomy PeryasituBHbIe: dopmupyror




HPOMBIIIJICHHOCTh IIPOMBINIIEHHOCTH. CTEKII0, IIEMEHT, MPUMEHEHUIO COSANHEHUH PaznnyaroT crioco6 u pe3ynbrar MOHUMaHHe
KepaMHKa. KpEeMHUS JeiicTBus 0COOEHHOCTEH JKU3HU
JemMoHcTpanuu: Honyuam eosmodncnocmo Ilo3naBaTenbHbIC: U TpyJa B YCIOBUAX
OO0pa3usl CTEKIa, KEPAMUKH, IEMEHTA | HAYy4YumbCs. MPOTHO3UPOBATH Brnaneror oOmmm npremMoM penieHust | mHGOpMaTH3AINH
XUMHYECKHE CBOWCTBA BELIECTB 3aj1a4 ob1mecTBa
Ha OCHOBE MX CBOICTB U KommykaTtuBHbIe:
CTPOEHUS JloroBapuBaroTCsi 0 COBMECTHOM
JIeSITEIbHOCTH O] PyKOBOJACTBOM
YUUTENsS
54. | [IpakTHueckas [Monyuenne, cobupanue u Hayuamca: obpamarscst ¢ PerynsituBHbie: OBnagenue
padora Ne6 pacnosHaBaHue nabopaTopHbIM 000pyaoBaHueM | OCyLIeCTBISIOT MOIIArOBBIi HaBBIKAMU IS
I ra3os W HarpeBaTeJIbHBIMU MPUOOPAMH | KOHTPOJIb 110 PE3YJIBTATY MPaKTUIECKOH
OJIyHeHHE, B COOTBETCTBHH C MPaBUIIaMHU JeSITeIbHOCTH
cobupanue u TEXHHKH 0€30MacHOCTH, IMo3HaBaTenbHbIE:
paciio3HaBaHHUEC Ia30B OIMCHIBATH XUMUYECKUN CtposT peueBoe BbICKa3bIBaHHE B
9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | YCTHOW M NMCHbMEHHOH (hopme
XUMHH, JIENATh BEIBOJBI IO KommykaTtusHbIe:
pe3yabTaTaM dKCIEPUMEHTA. Y4UTBIBAIOT Pa3HbIE MHEHHS U
THonyuam eosmodicnocms CTpeMSATCA K KOOpAUHALINU
HAy4umucs: 0CO3HABATh pa3NIUYHbIX TO3UIUI B
HE0OX0MMOCTb COOJIIOICHHS COTPYAHUYECTBE
npaBui b u OT ans coxpaneHus
CBOETO 3/I0OPOBbS |
OKPYKAIOMINX
55. | O0o0061eHue o TeMe Hayuamca: 0600maTs 3HaHUS 1 | PeryJsiTuBHbIE: BripaxaroT
«HeMeTamibi» NPEJICTaBISTh UX CXeM, Tabnul, | BHOCAT HE0OX0MMBblE KOPPEKTUBBI B | a/IeKBATHOE
IIpe3eHTALUM JIeficTBHE TIOCIIE €TO 3aBEePIICHNS HA | TIOHUMAaHUe MPUYNH
OCHOBE €r0 yueTa CJIeJIaHHbIX ycrexa u Heycrexa
omuboK yaeOHOI
Ilo3naBartenbHbIe: JESTENbHOCTH
CtposT peueBoe BbICKa3bIBaHHE B
YCTHOH U IHChMEHHOH popme
KommykaTusHbIe:
KoppextupyoT n1eicTBuUs napTHEPA
56. KonTpoJabnas KoHTponb npeaMeTHbIX U Hayuamcsa: npuMeHsTb PerynsTuBHBIE: OCYLIECTBIISIIOT [IposiBisitoT
padora Ne3 o Teme MeTanpeIMEeTHBIX YIeOHBIX JEHCTBUI | MONydeHHBIE 3HAHUS U MOIIAroOBBIl M UTOTOBBIN KOHTPOIb OTBETCTBEHHOCTb 32
«HeMeTamby no reMe «Hemerasuibi» c(hOopMHUPOBAHHBIE YMEHHS [T 10 PE3yNbTaTy pe3yIBTATHI

pemeHus yueOHbIX 3214

Ilo3HaBaTe/ibHBIE:
CTPOSIT peYeBOE BHICKA3bIBAHUE B
YCTHOW ¥ IMCBMEHHOH (opMme




KoMMyKkaTHBHBIE. YUUTHIBAIOT
pa3Hble MHEHUS U CTPEMSTHCSA K
KOOpAMHAIMU Pa3IUYHBIX MO3ULIUIN B
COTPKYJIHHYECTBE

Tema 5. O6001IeHUEe 3HAHNH 10 XUMMU 32 KYPC OCHOBHO# mKoJbl. [loaroroska k uroropoii arrecranuu ('MA) (104.)

7. | Ilepuonuueckuii [lepnoauueckuii 3aKoH u Hayuamca: 0606matp PerynsiTuBHbIE: [IposiBrsitoT
PHuOa P 'y y p
3aKOH U [epuonuyeckas cucrema HHPOPMALUIO TI0 TEME B BHJIC [TmaHupyIOT CBOM JEHCTBUS B OTBETCTBCHHOCTb 32
XHUMHYCCKHX 3JICMCHTOB CXEM, BBITIOJHATH TECTOBBIC COOTBETCTBHUH C TIOCTABICHHOMN pe3ynbTar
[Iepuonnueckas y y
. 1. Menneneesa. ®uznueckuit 3a/1aHus 3a/a4eil U yCIOBUAMU €€ peallu3aluu
cucreMa CMBICII TIOPSITKOBOTO HOMEpPA Ilo3HaBaTebHbIE: CTABST
. . Menneneesa B 37IeMeHTa, HOMEPOB MePUOIa U 1 GOPMYITUPYIOT HEH U TIPOOIEMBI
CBETE TCOPHUHU TPVIIIIBL YpOKa; OCO3HAaHHO U MPOU3BOJIEHO
CTpOCHHSI aTOMa CTPOSAAT B YCTHOW U MUCBMEHHOM
dopme
KoMmyHukaTuBHbIe:
Bnanenune MoHonOrH4YeCKOM U
JTUAJIOTHYECKON (hopMaMH pedn
58. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU Hayuamcsa :06006martpb PerynstuBHbie:
U3MEHEHMS CBOMCTR U3MCHCHHS CBOMCTB 3JICMEHTOB U MX HH(POPMALIKIO TI0 TEME B BHJC PaznnyaroT croco0 u pe3ynprar
COCIMHEHUH B MEPUOAX U IPYIIAX B | CXEM, BBIMOJHITH TECTOBYIO nefcTBUs
3JIECMCHTOB U UX o
N CBeTe MPE/ICTaBICHUN O CTPOSHUHU pabory, Ilo3HaBaTeabHbIE:
COCIMHEHNH B aTOMOB 2JIEMEHTOB. 3HAUCHHE BrazeroT o0IMM IPHEMOM PEIIeHHUS
nepuojax u rpymnmax ITepuoaudeckoro 3aKoHa 3a1a4
B CBeTe KomMyKkaTuBHBIE:
TIpEJICTABICHHIT O JloroBapuBaroTcsi 0 COBMECTHOM
JIESTETFHOCTH O] PYKOBOJICTBOM
CTPOCHUU aTOMOB
YAUTEINS
9JIEMEHTOB. 3HAYEHUE
ITepuoanueckoro
3aKOHa
59. | Buasl xuMmuyeckux Buab XuMu4decKux CBSI3€H U THITBI Hayuamcs: 06001marhb PeryasituBHbIe:
CBsI3€l M THIILI KPUCTAJUTUYCCKUX PEUICTOK. HHPOPMALIUIO TI0 TEME B BHJE PasmigaroT crioco0 u pe3ynbTar
B3anMoCBs3b CTPOCHHS U CBOHCTB TAOJUIIBI, BEIIOJNHATh TECTOBYIO | JCHCTBUS
KPHUCTATNINYCCKUX
BEILECTB paboty Io3naBaTenbHBIE:
PCHICTOK. BliageroT o0IUM IPHEMOM PElEHHUs
Bzaumocss3b 3a1a4
CTPOEHUS U KommykaTuBHble:
CBOWCTB BEIECTB KoHTponupyroT neiicTBus napHepa
60. | Knaccudukanus Knaccudukamus XuMHIecKux Hayuamcsa: 0600marp PerynsituBHble:




XUMHYCCKHUX pCaKHI/Iﬁ
110 pa3jInuHbIM

peaxIuii o pa3IUYHBIM pU3HAKAM
(4McII0 M COCTaB pearupyromux u
00pasyrouuxcs BEIEeCTB; HaJTHINe

I/IH(i)OpMaIII/IIO mo TCMC B BHJIC
CXCM, BBIIIOJHATH TCCTOBBIC
3alaHuA

PazmiuaroT criocod u pe3ynabTar
IEUCTBUS
ITo3naBaTeabLHBIE:

IMIPpHU3HAKaM. .
TpaHUIEI pa3zaena das; Bnanerot oOummM mpueMoM penieHus
TeruioBoi 3¢ dekT; n3meHenne 3amaq
CTENEHEN OKUCIIEHUS AaTOMOB; KommykaTtuBHbIe:
HCTIOJIB30BaHUE KaTaIH3aTopa; JloroBapHuBarOTCs O COBMECTHOM
HaTpaBJICHUE TIPOTEKAHIS). JIESITETTFHOCTH TOJT PYKOBOJICTBOM
YIUTeINs
61. | CkopocTh CKOpOCTb XUMHUYECKUX PEAKIINH H Hayuamca: o6obmats PeryasTuBHbIe: Nmerot nenoctHoE
XUMHYECKUX PeaKLHil (hakTOpHI, BIUAIOIINC HA HEE HH(POPMALIUIO TI0 TEME B BHJC PaénuqamT croco0 u pe3yapTaT MHUPOBO33pPEHUE,
CXEM, BBITIOJHAThH TECTOBYIO JIEHCTBUS COOTBETCTBYIOIIIEE
paboty Ilo3HnaBaTenbHbIE: COBPEMEHHOMY
BrageroT o0muM npueMoM petieHusi | YpOBHIO Pa3BUTHS
3amaq HayKH
KommykaTtuBHbIe:
KoHTponmpyroT nelicTBus mapTHepa
62. Kﬂaccnq)HKaHHg [IpocThle U cnoXHBIE BEIIECTBA. Hayuamca: o6o0marts IIposBsitoT
HEOPraHUYECKHX MeTaisl 1 HeMETaJUTbl , COCTaB, HHPOPMALIHIO TI0 TEME B BHIE JIOOPOKENaTEILHOCTh
KIaccuuKaIus CXeM, BBITIOTHATH TECTOBYIO ,OT3BIBUUBOCTH, KaK
BCIICCTB paboty TTOHUMaHHE TYBCTB
JIpYTUXJIIoAeH u
63. CBoiicTBa OO01muye XUMHYECKUE CBOMCTBA Hayuamcsa: o6obmiats PerynsituBHble: COTEpEKUBAHUE UM
HEOPraHMYECKHX OKCHJIOB M THIPOKCHIOB (OCHOBaHWH, | MH()OpPMAIHIO IO TEME B BUJIE Pagnﬂqa}oT croco0 ¥ pe3yibTaT
KHCJIOT, aM(OTEPHBIX THAPOKCHIIOB), | CXEM, BHIIIOIHATH TECTOBYIO nefcTBUs
BCIIICCTB
cosiu B cBete TO/I pabory I[Ho3naBatenbHbIe:
Brnanerot o0mmmM mpueMoM pemieHus
3amad
KommykaTuBHbIE:
KoHTponupyroT neicTBus naptHepa
64. | 'eHeTnueckue I'eneTnueckue psapl MeTAILIA, Hayuamcsa: o600marpb PeryasituBHbIe:
PSUIBI MeTaILIa, HEMETaJlJla | MEPEXOTHOTO MeTajlia nH(GOPMAIIMIO TT0 TeME B BUJIE Paimzma}oT Croco0 u pe3yabTaT
CXEM, BBITIOJHATH TECTOBYIO JEHCTBUS
HEeMCETaJlia u
paboty Ilo3HaBaTeabHbBIE:
OepexXoaHOro Merauia BliageroT o0IUM IPHEMOM PEleHHUs
3a1a4
KommykaTtusHbIe:
KoHTponupyroT nedcTBust naptHepa
65. | Tpenunr- TpeHuHr-TecTHpOBaHUE 110 PeryasTuBHbIe: Bripaxarot
BapuaHnTam [ 1A nponuibIX JieT u PasmigaroT crioco0 u pe3ynbTar aJIeKBaTHOE

TCCTUPOBAHUC 110




Bapuantam ['TA
MPOLLIBIX JET U
JIEMOBEPCUU

J€MOBEPCUH

JIEUCTBUSA
Ilo3naBaTenbHbIC:
Brianeror o0muM npuemMom peteHust
3amadq
KommykaTuBHbIe:
KoHTponupyroT neicTBus napTHepa

66.

KonTpoibHasn
padora Ned
Pemenne I'HA

TecTupoBaHue 1o BapuaHTaM
I'MA nemoBepcuu

Hayuamca: npuMeHATh
MOTyYCHHBIC 3HAHUS U
c(OpMHUPOBAHHBIC YMCHHUS JUIS
penieHust yueOHbIX 3a1a4

PeryasTUBHBIE: OCYIIECTBIIIOT
MOIIArOBBI U UTOTOBBIK KOHTPOJIb
IO Pe3yJbTaTy

Ilo3naBartenbHbIe:

CTpOSIT peyeBOe BBICKA3bIBAHUE B
YCTHO¥ U MHChMEHHOH popme
KommykaTuBHBIE:

DopMyIUPYIOT COOCTBEHHOE MHCHHUE
U TIO3UITHIO

NOHUMAaHHE MPUYNH
ycmexa i Heycrexa
yueOHOM
IESTEIBHOCTH
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Pezeps




