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IosicHuTeNLHAA 3aNINCKA

Pabouas nporpamma uist 9 kiacca 00me00pa3oBaTENbHBIX YUPEKICHUN
(6a30BbIi1 YPOBEHB).

IIporpamma

I'aopuensin O.C. IIporpamma kypca xumuu s 8-11kmace m. Apoda, 2016

Pabouast mporpamma cocTaBi€Ha B COOTBETCTBUU C TpeOoBaHUAMH PDeAepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO
CTaHJlapTa OCHOBHOIO 0011Iero 00pa3oBaHus BTOPOro MnokosieHus, [IpumepHoil mporpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus MO
XUMUHU U aBTOpckoi [Iporpammel kypca xumun s 8-9 kiaccoB oOuieoOpa3oBaTenbHbIX yupexaeHuii(0a3oBsiii ypoBenb) O.C.
[Nabpuensna (2012roma). Hacrosimas nporpaMMa yuyuThIBaeT pekoMeHaanuu [IlpuMepHoit mporpaMmbl 10 XUMHUH ISl OCHOBHOM

ITKOJIBI.

Paoouas nporpamma agantuposaHo Kk 9 "A'". 9"B" 9«B» kaaccam MBOY COIII Ne3

Yueonnk

Xumus 9 kaace O.C. I'abpuenssn M. [poda, 2014

Pabouas mporpaMmma o XuMuM: KOHKPETU3UPYeT nosnoxeHuss OyHaaMeHTaabHOro Sapa CoAepKaHus 00ydeHUsI XUMHUU C Y4€TOM

MCIKIIPCAMCTHBIX CBs3EH y‘—Ie6HBIX MMpeaAMCTOB CCTCCTBCHHO-HAYYHOI'O MHUKJIA; OIPCACIIACT ITOCIICI0BATCIBHOCTD HM3YUCHUA



CAVHUI] COIepKaHUsl O0OydeHUs] XUMUU U GOpMHUPOBaHUS (pPa3BUTHUSA) OOMIMX YUEOHBIX U CHEU(UUECKUX MPEIMETHBIX YMEHH;
JTaeT OPHUEHTHUPOBOYHOE paclpeiesieHue ydyeOHOro BpPEMEHH IO pas3feliaM M TeMaM Kypca B MOJAIbHOCTH «HE MEHeEey.
ConeprkaHue mporpaMMbl HaIllPaBJICHO HA OCBOCHHUE 3HAHWM U HA OBJaJICHUE YMEHUSIMU Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET
OOpazoBarenbHON TporpamMme IMKoJbl. OHa BKIIOYAET BCE TEMBI, MPEIyCMOTPEHHbIE (eAepaltbHbBIM TOCYIaPCTBEHHBIM
00pa3oBaTeNbHbIM CTAHAAPTOM OCHOBHOT'O 00IIEro 00pa30BaHus O XUMUU U aBTOPCKOW MPOrpaMMoil yueOHOTro Kypca.

[Iporpamma kypca «XHUMHU» TOCTPOCHA HAa OCHOBE CIHUPAIBLHOW MOJIENU, MPEAyCMaTPUBAIONIEH ITOCTEIIEHHOE pa3BUTHUE U

yIIIyOJIeHUuE TEOPETUUECKUX MPECTABICHUIN MPU JIMHEHHOM 03HAKOMJICHUH C AMIIUPUUYECKUM MaTepruagiom

B npeaAMETax €CTCCTBCHHO-MATEMATHYCCKOI'0 IIUKJIAa BEAYINYIO POJIb UTPACT IMMO3HABATCIIbHAA ACATCIbHOCTh U COOTBCTCTBYIOIIHUC

el mo3HaBaTeIbHbIC YUeOHbIC ACHCTBUSA. B CBSI3U ¢ ’TUM OCHOBHBIMH LEJISAMH 00yUeHUs] XUMUU B OCHOBHOM IITKOJIE SIBJISTIOTCS:

1) dbopmupoBanue y oOy4aromuxcsi yMEeHUs BUJIETh U IIOHUMATh IIEHHOCTh 00pa30BaHUsl, 3HAYUMOCTh XUMUYECKOT0 3HAHUS JIJIs
Ka)XJIOT0 4YeJIOBEKa HE3aBUCHUMO OT €ro Mpo(ecCHOHATBHON NeSITENbHOCTH; YMEHUS pa3inyaTh (PakThl U OLICHKHU, CPABHUBATH
OLICHOYHBIC BBIBOJBI, BUJAETh MX CBA3b C KPUTECPUSIMU OLEHOK U CBSI3b KPUTEPUEB C OINPEHCICHHOW CHUCTEMOW LIEHHOCTEW,
dhopMynHrpoBaTh u 000CHOBBIBATh COOCTBEHHYIO MO3UIIHUIO;
2) dhopmupoBaHUe y OOYYAIOIIMXCS IIEJIOCTHOTO MPECTABICHUS O MUPE W POJIU XUMHUH B CO3IaHUH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MHUpPA; YMEHUS OOBICHATH OOBEKTHI U TMPOIECCHl OKPYKAIOMICH MEeWCTBUTEILHOCTH — TPUPOTHOM,
COLMAIBHOM, KYJIbTYPHOU, TEXHUYECKOU Cpenbl, UCTIOJIb3YS TSt 3TOrO XAMHUYECKHUE 3HAHUS;
3) mpuoOpereHue OOYyYarONIUMUCS ONBITA PA3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS W CaMOTO3HAHUS; KIIFOUEBBIX HABHIKOB

(KJIIO‘ICBBIX KOMHCTCHTHOCTeﬁ), HMCIOIIUX YHHUBCPCAJIbHOC 3HAYCHUC OJIA PA3JIMYHBIX BUAOB ACATCIbHOCTH: PCILICHUSA HpO6JICM,



OPUHATUS PEIICHUM, MOUCKa, aHamu3a U oO0pabOTKM HH(POpMAalMM, KOMMYHUKATHUBHBIX HAaBBIKOB, HABBIKOB H3MEPEHHI,
COTPYIHHYECTBA, 0€30MAaCHOTO OOpAICHHS C BEIIECTBAMU B TTOBCEAHEBHOM JKU3HHU.

3anayaMu u3ydeHusi yaeOHOro npeaMera « XuMus» B 9 kiacce sIBISIOTCS:

yueOHbIe: GOPMHUPOBAHNE CUCTEMbI XUMUUYECKIX 3HAHUHN KaK KOMIIOHCHTa €CTECTBEHHOHAYYHON KapTUHBI MUPA;
pa3BUBaIOIIME: PA3BUTHE JIMYHOCTH OOYYAIOUIUXCS, HX MHTEJUIEKTyalbHOE W HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(GbopMHUpPOBaHUE Y HUX T'YMAHUCTUYECKUX OTHOIIEHUW M IKOJIOTMYECKHU 1EeIeCO00pa3HOTO IMOBEJEHUS B OBITY U B TPYJIOBOM
NeATEIIbHOCTH;

BOCHHTATeJbHbIE: (POpMUpOBaHNE YMEHUN 0€30M1aCHOTO O0pallleHUs C BEIIeCTBAMH, UCIIOJIb3YEMbIMU B IMMOBCETHEBHOMN JKU3HMU;
BbIPaOOTKA MOHUMAaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUM XMMHUHU, & TaKKe (OPMUPOBAHUE OTHOILICHHUS K XUMHH KakK K

BO3MOYKHOU 00nacT Oyayuieil NpakTHYeCKOM 1eITeTbHOCTH.

OO01as xapakTepuCTHKA Y4e0HOro npeamera « XuMus»

B cootBercTBHE ¢ DenepanbHBIM TOCYJapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOI'O OOILIEr0 OOpa30BaHMsl yUaluecs
JOJKHBI OBJIQZIETh TaKMMH I1O3HABATEIbHBIMU yUE€OHBIMU AEHCTBUSMH, KaKk yMeHHE (HOpMynHpoBaTh MpoOJIeMy U THIOTE3Y,
CTaBUTb LIETU U 33J]a4M, CTPOUTH IJIAHbI JOCTUKEHUS LEJIeH U pelieHus MOCTaBICHHBIX 33/1a4, MPOBOAUTH 3KCIIEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBOJIBI M YMO3AKJIFOUEHUS, IPEACTABIATh UX U OTCTAaUBATh

CBOIO TOYKy 3peHus. Kpome srToro, ydamuecs AOKHBI OBJIQJETh NPUEMAMH, CBA3AHHBIMH C OIpPEJCICHUEM MOHSATHM:

OIrpaHUYMBATh HX, OIMCBIBATL, XAPAKTCPU30BATh M CPABHHUBATL. CJ'IGI[OB&TCJ'IBHO, IIpU U3YUYCHHUU XHUMHHU B OCHOBHOM IIKOJIE



yyaluecs JIOJDKHBI OBJIAJIeTh YYEOHBIMU JEHUCTBUSIMH, TO3BOJISIIOIIMMU UM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX U
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipemyiaraemasi mporpaMma Mo XMMHHM PacKpbIBaeT BKJIAJ Y4YE€OHOro MpeaMeTa B JIOCTH)KEHHE IieJied OCHOBHOIO OOIIEro
00pa3oBaHUs U ONpEENsAeT BaXKHENIINE COEPKATENbHbIE JIMHUN MTPEAMETA:

* BEIECTBO — 3HAHUA O COCTABC U CTPOCHHHU BCIICCTB, UX Ba)KHEHIITNX CI)I/ISI/I‘IeCKI/IX U XUMHNYCCKUX CBOﬁCTBaX, OMOJIOTHYECKOM

JICCTBUH,
XHUMHYECKAsi peaklusi — 3HaHUSI OO0 YCIOBUSIX, B KOTOPBIX NPOSIBISIOTCS XUMHYECKHE CBOMCTBA BEIIECTB, CIOCOOaX
yIIpaBJICHUS XUMHYCCKUMH MpOIIECCaMU;
NpUMeHeHHe BellecTB — 3HAaHUS M OIBIT MPAKTUYECKOW NESITEIBbHOCTH C BeIIeCTBaMH, KOTOpbIE Haubojee dYacTo

YHOTPEONISIIOTCA B MOBCEIHEBHOW >KM3HU, IIUPOKO HCIOJIB3YIOTCS B MPOMBILIJIEHHOCTH, CEJIbCKOM XO35MCTBE, Ha TPAHCIOPTE;
SI3BIK XMMHM — CHUCTEMA BAKHEHIIMX IOHATHA XUMUM U TEPMHHOB, B KOTOPBIX OHM OIIMCHIBAIOTCS, HOMEHKJIATypa

HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHUsS (B TOM YMCIIE€ U TPUBHAIIbHBIE), XUMUYECKUE (HOPMYJIBI U YpaBHEHMS, a TaKKe

npasuia nepeBoja HHGOpMaIMKU C €CTECTBEHHOTO SI3bIKa HA SI3bIK XUMUU U 00PATHO.

[Tpu oTOope conepkaHusi, KOHKPETU3UPYIOIIETO MPOrpaMMy, YUUTHIBAIOCh, UTO Mepe o0ImMM 00pa30BaHUEM HE CTOMUT 3ajaya

MpOQEeCCHOHAIBHON MOATOTOBKM O0YYaroIUXCs. DTO ONPENeuiIo MOCTPOCHUE Kypca Kak OOIIEKYJIbTYpPHOr0, HAPABIEHHOTO,

npexae Bcero Ha (JOPMUPOBAHME M PA3BUTHE MHTEpEca K M3YYCHHIO XMMHH. YUTE€Ha OCHOBHasg OCOOEHHOCTH MOJIPOCTKOBOTO

BO3pacTa — Hayaylo nepexoja OT AETCTBa K B3POCIOCTH, KOTOPBIN XapaKTepru3yeTcs pa3BUTHEM MO3HABATEIbHOU cephl.

Ha »sranme ocHoBHOro oOuiero cpeaHero oOpa3oBaHUs MPOUCXOAUT BKIIOUYEHHE OOYYalOIIUXCA B MPOEKTHYIO U

HCCIICTOBATCIBCKYIO ACATCIIbBHOCTb, OCHOBY KOTOpOﬁ COCTaBJIFOT TAKHC YHUBCPCAJIBHBIC y‘-IC6HBIe I[eﬁCTBHH, KaK YMCHHUC



BUJIETh TPOOJEMBbI, CTaBUTb BOIPOCHI, KIacCU(MUIMPOBATH, HAOIIOAATh, MPOBOJUTH OKCIEPUMEHT, JAeJiaTb BBIBOJBI U
YMO3aKII0YeHNS, O0BACHATD, JOKA3bIBAaTh, 3AIUIIATH CBOU UJICH, JaBaTh onpeaeneHus NoHaTusaM. Cro/ia ke OTHOCSTCS MPUEMBI,
CXOJIHBIE C OINpPEJEICHUEM MOHITUI: ONHUCAHUE, XapAKTEPUCTHUKA, Pa3bsSICHEHUE, CPABHEHUE, paznnyeHue. DOpMUpPOBAHHUE ITUX
YHHUBEPCATbHBIX YUEOHBIX JEHCTBUI HAUMHAETCA €€ B HAYAJbHOM IIKOJIE, 8 B Kypce XMMHU OCHOBHOMW IIKOJIBI MPOUCXOJUT UX
pa3BUTHE U COBEPIICHCTBOBAaHUE. B CBA3M C 3TUM pe3epBHBIE Yachl IUIAHUPYETCS UCMHOJIb30BaTh HA (DOPMUPOBAHKUE U PA3BUTHE
yYMEHUH MPOEKTHON U UCCIIEI0BATENHCKON AEATEILHOCTU, YMEHUE BUIACTh MPOOJIEMBI, I€JIaTh BHIBOABI U YMO3AKIIOUCHUS.
MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe

Oco0eHHOCTBIO COJIepKaHus Kypca «XUMHUs SIBISIFOTCSI TO, YTO B 0a3UCHOM yueOHOM (00pa30BaTeIbHOM) IIJIaHE 3TOT IPEAMET
MOSIBJISIETCS TIOCTIEHUM B Py U3YUYCHHs] €CTECTBEHHOHAYYHBIX NUCUUIUIMH. [laHHAs HE0OXOAMMOCTh OCBOCHUS OOBICHSIETCS
TEM, YTO LIKOJIBHUKU JOJKHBI 00J1alaTh HE TOJIBKO OINMPEAEIIEHHBIM 3aI1acOM MPEIBAPUTENbHBIX €CTECTBEHHOHAYYHBIX 3HAHUMH,
HO U JOCTaTOYHO XOPOIIO pPa3BUTHIM aOCTPAKTHBIM MBIIIICHUEM. YUallMMUCA YK€ HAKOIUICHBI 3HAHMS IO CMEXHBIM
JUCLUIUIMHAM [MKJIa: OWONOrMH, (PU3MKH, MaTeMaThku, reorpaduu, cHOpMHUPOBAIUCH YMEHHUS AaHAJIU3UPOBATH, BECTU
HaOJI0/ICHN S, CPAaBHUBATh 00BEKTHI HAOIIOCHUS.

B cooTrBercTBHM C y4eOHBIM IJIAaHOM Ha U3Y4YCHHE XMMHHU B 9 Kjlacce OTBOAMUTCA 2 yaca B Henento, 70 4acoB B roj, mpu
HOPMATUBHOM MPOJOKUTENIBHOCTH ydeOHOro roja 35 yueOHbIX Hefedb. B COOTBETCTBUU CO CIIOKHUBILICUCS MPaKTUKON
OpraHu3allii OCHOBHOTO OOIIEro o0pa3oBaHusi B 00pa30BaTENbHBIX YUPSKICHHUSIX OOIIero o00pa3oBaHUs peanbHas
MPOJIOJKATENIFHOCTh YU€OHOTO To/la MEHBIIE HOPMAaTHUBHOM W cocTaBisieT 34 yueOHble Hegenud. Takum oOpa3om, Bpewms,

BbIJIEJISIEMOE Pa0OYMMU yUYE€OHBIMU IJIAHAMU HA M3YUYEHUE XUMHUH B 9 Kilacce Ha MpaKkTUKE paBHO 68 yacam.



C yueTroM HEHM30EKHBIX MOTEPh Y4YEOHOTO BpPEMEHH, BBI3BIBAEMBIX PA3UYHBIMU OOBEKTUBHBIMU MNPUUYMHAMH, a TaKXKe
HEO0OXOIMMOCTH BbIICJICHHS TOTIOJHUTEIFHOTO BPEMEHHU Ha U3YUYCHHE OTAEIBHBIX BOIIPOCOB Kypca XUMHH MIPOTPAMMOI
PeyCMOTPEH OOJBIION 00BEM PE3EPBHOIO BPEMEHH -6 YacOB.

[TIporpamMmmoit npeayCMOTPEHO MPOBEAECHHUE:

KOHTPOJIbHBIX padoT — 4,

IPAKTHYECKUX paboT — 6 4acoB.

Cpok peanu3aiuy NporpaMMbl — OJUH YYEOHBIN TO/I.

®opMbl, METOBI M CPEACTBA 00yUYeHHs], TEXHOJIOT UM
B nanHoMm kiacce BeIynuMu METOaMU OOyUEHHS MIPEIMETY SBJISIIOTCS: 00BSICHUTENbHO-UITIOCTPATUBHBIN U PEIIPOTYKTUBHBIN,
XOTSI UCIOJIB3YETCd M YAaCTUYHO-TIOMCKOBBIM. Ha ypokax HCHOJIB3YIOTCS 3JIEMEHTHI CIEAYIOIIMX TEXHOJOTHM: JIMYHOCTHO -
OpPUEHTUPOBaHHOE 00y4YeHHe, 00yueHue ¢ mpuMeHeHneM onopHeix cxem, KT, mpoekTHas qeITeTbHOCTD.

Hcnonb3yrores crenyromue GopMbl 00yUeHHS . yueOHBIC 3aHATHS, SKCKYPCHUH, HAOIIOJCHHUS, OIBITHI, SKCIIEPUMEHTBI, padoTa
C yueOHOU M OTIOJHUTEIBLHOW JIMTEepaTypoi, aHallu3, MOHUTOPUHT, UCCIIeIOBaTeIbCKast padota, mpeseHTanus. OnpenereHHOe
MECTO B OBJAJCHHHM JaHHBIM KypCOM OTBOJHUTCA CaMOCTOATENIbHON paboTe: MOArOTOBKAa TBOPYECKUMX pPabOT, COOOILEHUH,
pedeparos.
@DopMbI IPOMEKYTOYHON U UTOTOBOM ATTECTALUN
[TIpomexxyTouHas aTTecTanus IpoBOIUTCS B hopMme:

- TECTOB;



-KOHTPOJIbHBIX;
- CaMOCTOSITENIbHBIX padoT;

- IPaKTUYECKUX;

- TBOPUYECKUX pabdoT.

VYuammecs npoxoaaT UTOrOBYIO arrectanuio — B Buae [ MA.

O6yuenune Benércs mo ydyeOoHuky O.C.I'aOpuensH «Xumus 9 Kiaacc», KOTOPBIM COCTaBISACT CIMHYIO JIMHUIO YYCOHHUKOB,
COOTBETCTBYET (elepaibHOMY TOCYJApPCTBEHHOTO OOpa30BaTEIBHOTO CTaHJapTa BTOPOTO IMOKOJEHUS 0a30BOTO YpOBHS M

peanuzyet aBTopckyto nporpammy O.C.I"'abpuensna( 2012r.)

OT1anuure/bHbIE 0CO0EHHOCTH Padoyell MPOrpaMMbl U ABTOPCKOM

OcHOBHOE coJiep>KaHUE aBTOPCKOM MOJHOCTBIO HAIILJIO OTPaXXEHHE B JaHHOW pabouei mporpaMmme.

B pabouyio mnporpaMMy mo XMMUU BHECEHBl M3MEHEHHUs MO CPaBHEHHUIO C aBTOPCKOM: M3 pe3epBa Jgo0OaBiieHO 1 vac Ha
«Metamb» u 1o6asneH luac Ha [Ipaktukym 1 «CBolicTBa METaNIOB U UX COEIUHEHMI. OCHOBHOE OTIMYHME TAHHOU padoueit
pPOrpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOW NporpamMMme NpakTHYecKue paboThl CrpyNmHpOBaHbl B OJOKH -
XUMUYECKUE TPAKTUKYMBI, KOTOPbIE MPOBOASATCS MOCIE M3YyYEHHUS HECKOJbKHX pPa3desioB, a B paboyell mporpaMMme 3TH ke
MpaKTUYECKHE pabdOThl IAIOTCS MOCIEe U3yUYEHHUsI KOHKPETHOW TeMbI. DTO MO3BOJISET JIyUIlle 3aKPENUTh TEOPETUUECKUN MaTepHral
Ha TMPaKTHUKE W TMPOBEPUTh MPAKTUYECKUE YMEHMS W HaBBIKM HEMOCPEICTBEHHO M0 JaHHOW Teme. YToObl MpoBecTH
MPaKTUYECKYI0 paboTy MO KOIJa-TO M3yYEHHOM Teme, TpeOyeTcs AOMOIHUTENIbHOE BpeMsl JJiA MOBTOPEHUS TEOPETUYECKHUX

OCHOB, YTO UCKJIFOYAETCs B TAaHHOW pabodeil mporpaMme.



KoJsnuecTBo 4acoB B KoJsmmyecTBO 4acoB B

Pasznea . .
aBTOPCKOW mporpamMme paboueil mporpamMmme

1. Beegenue. OOmas XapaKTEPUCTUKA XUMHUYECKUX
AJIEMEHTOB M XMMHUYECKUX peakuui. [leprnonnueckuit 3akoH 10 10
n llepuonnueckas cucreMa XUMHUYECKHX DJIEMEHTOB
J..Menneneena

2.Mertasiel 14 14 +1 +2+1
3.ITpaktukym 1 «CBoOiCTBa METAJJIOB U UX COCIMHEHUIN 2 -
4.HemeTanibl 25 25+3
5. Ilpaktukym 2 «CBOWCTBA HEMETAIUIOB U UX COCAUHECHUIN» 3 -
6.00600111eH1e 3HAaHUN 110 XUMHUHU 32 KypC OCHOBHOM IITKOJIBI.
10 10

ITonroroska k ' A.
IToBTOpEHHE 6 4
" :

TOTO 70 70

Pe3yibTaram ocBOeHHSI Kypca XUMHMHU

HpH HN3y4CHHUN XHMHHU B OCHOBHOM IIIKOJIE OO€eCIeurBacTCs AJOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHLBIX H IIPCIAMCTHBIX

pE3yNbTATOB.

JIN4HOCTHBIE:
® B IICHHOCTHO-OPUEHTAIIMOHHON cpepe — YYBCTBO TOPJOCTHU 32 POCCUUCKYI0 XUMUUYECKYIO HAyKy, TYMaHH3M, OTHOILICHHUE

K TPYy, LIENEeyCTPEMIIEHHOCTH;



L q)OpMI/IpOBaHI/IC IHCHHOCTH 3JO0POBOI'o U 0e301macHoro 06p8,38, KU3HHU, YCBOCHUC IIPpaBUJI MHAUBUAYAJIIBHOTO U

KOJUJIEKTUBHOT'O 0€30MacHOTO MOBE/ICHHS B YPE3BbIYANHBIX CUTYAIUSAX, YTPOXKAIOIIUX KU3HU U 3J]0POBbBIO JIOJICH;
® B TPYAOBOI chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY AalibHEHIIIEeH 00pa30BaTelIbHON TPACKTOPHUU;

® B I03HABATEJbHOMN (KOTHUTUBHOW, HHTEJUIEKTYaJIbHOM) cpepe — yMEeHHe yIpaBiIsSITh CBOEH MO3HABATEIBHOU

ACATCIBHOCTBIO.

¢ (opMHPOBAHKE OCHOB 3KOJIOTHUECKOW KYJIbTYpPbI, COOTBETCTBYIOILEH COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO
MBIIUIECHUS, PA3BUTHE ONBITA 3KOJOTUYECKH OPUEHTHPOBAHHON pEePIIEKCUBHO-OLIEHOYHOM U MPAKTHYECKOW AEeSTENbHOCTU

B JKXUSHCHHBIX CUTYAllUAX,

MeranpeamerHsbie:
®  YMEHHE CAMOCTOSITENBHO ONPENENATh eI CBOEro 00y4eHUsl, CTaBUTh U (POPMYIUPOBATH [ ce0sl HOBBIE 3aJ]a4M B yuéOe u
[I03HABATEJIbHOW IESTEIIbHOCTH, Pa3BUBATh MOTUBBI 1 HHTEPECHI CBOEU NTO3HABATEIBHOU JIESITEIbHOCTH;
®  YMEHHE CaMOCTOSTEIbHO TUTAHHPOBATH IYTH TOCTIOKCHHS IeJiel, B TOM YHCIie ajJbTepHATHUBHBIC, OCOZHAHHO BBHIOMPAThH
HaubOosee »(PeKTUBHBIE CIOCOOBI pEICHUS YUeOHBIX U TTO3HABATEIbHBIX 33]1a4;
®  yYMEHHE COOTHOCUTH CBOM JICWCTBHS C IUIAHUPYEMBIMHU PE3YJbTATAMH, OCYILECTBIATH KOHTPOJIb CBOCU AECATEIBHOCTH B
MpOIIeCcCe JIOCTHKEHUSI PE3yNbTaTa, OINPEACNATh CIOCOOBbl JEHCTBHM B paMKax MPEIIOKCHHBIX YCIOBUNW W TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUM C U3MEHSAIOILIECHCS CUTYAllUEH;

L YMCHHC OLICHUBATDH IIPABUJIBHOCTH BBITTIOJTHCHUS y‘-IC6H0ﬁ 3aJa4u, COOCTBEHHBIE BOBMOYKHOCTH €€ PCUICHUA,



e  BJAJICHHE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PEIICHUN U OCYILECTBIEHUS OCO3HAHHOTO BbIOOpa B yueOHOU
Y [TI03HABATEJIbHOU JIEATEIIbHOCTH;
e yMEHHME ONpPENENATh MOHATHS, CO3JaBaTh OOOOUICHMS, YCTaHABJIMBATH AHAJIOIMM, KIACCU(PUIUPOBATH, CAMOCTOSITEIBLHO
BBIOMpATh OCHOBAHUS M KPUTEPUU I KiAacCU(UKALNY, YCTaHABIUBATh MIPUUUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyXx/eHue, yMO3aKItoueHue (MHAYKTUBHOE, 1€TyKTUBHOE U 110 aHAJIOTMH) U JI€JaTh BHIBObI;
® yYMEHHE CO3/1aBaTh, NPHUMEHSITh W MPeoOpPa3OBbIBATH 3HAKM M CUMBOJIbI, MOJEIM M CXEMbl ISl PEIICHHUsS Y4YEOHBIX WU
ITO3HABATEIIbHBIX 3a]1a4;
®  yMEHHME OPraHU30BBIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU; paboTaTh
WHAMBUAYAIBHO U B TPYIE: HAXOJUTh 00Illee pPelIeHUe U pa3peliath KOH(QIMKTH HA OCHOBE COTJIACOBAaHUS MO3UIMM U yuéra
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;
o YMEHHE OCO3HAaHHO MCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 33/1a4€li KOMMYHUKALUU ISl BBIPDAKECHUS
CBOMX YYBCTB, MBICJIEW U TOTPEOHOCTEN; MIIAHUPOBAHUS U PETYIIALIMHN CBOCH NEATEIbHOCTH; BIaJCHUE YCTHOM U

IIUCbMEHHOMN PEYBI0, MOHOJIOTHYECKON KOHTEKCTHON PEYBIO;

° dbopMupoBaHUE U Pa3BUTHE KOMIETEHTHOCTH B OOJACTU MCIOJIB30BAHUS HMHQPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH;
° dbopMUpOBaHUE U PA3BUTHE DKOJIOTHYECKOTO MBIIIJICHUS, YMEHHE MPUMEHSTh €ro B MO3HABATEIbHONW, KOMMYHUKATUBHOM,

COIMAIBHON TIPAKTUKE U MPOGECCHOHATBHON OPUECHTAIIHNH.

IIpexmernsle:



1.B no3naBareibHOM cepe:
e  J1aBaTh ONPEACIICHUS M3YUYCHHBIX MOHATHIN: «XUMHUYECKHUMN DIIEMEHT», «aTOM», «HOH», «MOJIEKYJa», IIPOCTHIE U CIOKHBIE
BEIIECTBA», «BEIIECTBO», «XUMHUUECKasi (OpMysiay, «OTHOCUTENIbHAS aTOMHAsI MAacca», «OTHOCUTENIbHAS MOJIEKYJISIpHAs Maccay,
«BAJICHTHOCTB», «CTENEHb OKHUCICHUS», «KPUCTAJUIMYECKAs PEIIETKa», «OKCHIbD), «KHCIOTBDY, «OCHOBAHHS», «COJIN»,
«aM(OTEPHOCThY, «UHIUKATOP», IEPUOJUYECKUN 3aKOH», «IIEpUOJMYEcKass TallHLa», «U30TOIbD), «XUMHUYECKAsl CBSI3bY,
«QNIEKTPOOTPULATENBHOCTDY», «XUMHUYECKasl PEAKIUA», «XUMHUYECKOE YpaBHEHHUE», «TE€HETUYECKas CBA3b», «OKHUCICHHEY,
«BOCCTAHOBJICHUEY, «IJIEKTPOJIUTHUUECKAS JUCCOLMALIH, «CKOPOCTh XUMUYECKON pEaKIIUN»;
e  OonMcaTh JIEMOHCTPAIMOHHBIE U CAMOCTOATEIBHO MPOBEICHHbBIE XUMUUYECKHE SKCIIEPUMEHTHIL;
®  ONUCHIBaTh M Pa3jIMyYaTh MU3yUYEHHbBIE KJIACCHl HEOPraHUYECKUX COEIMHEHHI, MPOCThIE U CIIOKHBIE BEIIECTBA, XUMHUECKHUE
peaKkluu;
e  KJaccu(UIMPOBATH U3YUYEHHBIE OOBEKTHI U SIBICHMUS;
e  JenaThb BBIBOABI M YMO3AKJIIOUEHUS M3 HAOIIOACHWMH, H3YyUYEHHBIX XMMUYECKHUX 3aKOHOMEPHOCTEH, MpPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEILIECTB 10 aHAJIOTUHU CO CBOMCTBAMU M3yUYEHHBIX;
®  CTPYKTYpPHPOBATh U3yUEHHBIN MaTepUal U XUMHUUECKYIO HH()OPMALINIO, TOJIYYEHHYIO U3 APYTUX UCTOUYHUKOB;
®  MOJEJIHMPOBATH CTPOEHUE aTOMOB 3JIEMEHTOB -3 NeproI0B, CTPOEHUE MPOCTHIX MOJIEKYJT;
2.B IeHHOCTHO — OPUEHTAIIMOHHOM cepe:
®  AHAJIM3UPOBATh M OIEHUBATH MOCIEACTBHUS [UJISl OKpYXKAIOIIEH cpeabl ObITOBOW M MPOU3BOACTBEHHOM AESTENbHOCTH
YeJI0BEKa, CBA3AHHOU ¢ epepadOTKOM BEIIECTB;

3. B Tpynosoii chepe:



L IMPpOBOJAUTH XUMHUYECKUI OKCIICPUMCHT,

4. B chepe 0e30nacHOCTH KU3HEAEATETLHOCTH:

o OKa3bIBATh IICPBYIO IMIOMOIIL IIPU OTPABJICHHUAX, OXKOI'aX M APYIUX TpaBMaX, CBA3AHHLIX C BCIICCTBAMU H J'Ia60paTOpHI>IM

000py1I0BaHUEM.



TemaTH4yeckoe MUIAHMPOBaHUE Y4eOHOT0 MaTepHaJia

No Ha3Banue rnaBbl KonuuectBo [IpakTuueckue KoHTponbHBIE paboThI
r7IaB JacoB paboThI
BI
Beenenue. OO01ias xapakTepucTruka 6 Nel

XUMHYECKUX AJIEMEHTOB U XUMHUYECKUX
peaxkumit. [lepuoanuecknil 3aK0H U
[Iepuoauueckas cucteMa XMMHUYECKUX
sanemenToB [[.M.MenneneeBa

1. | Metamisl 18 Nel-3 Ne2
3. | Hemetaiuinl 28 Ne4d-6 Ne3
5. | O6001IEeHNe 3HaHUI 110 XUMHH 32 KypC 10 Ned

ocHoBHOM mKoabL. [loaroroBka k ' A.

6. | Pesepn 4

Hroro 70 6 4




OcHoBHoOE coJep:kaHHe 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 IOJOoXEeHUI0 B Ilepuoamueckoit cucreme xumuyeckux siemeHtoB . M. Mennpeneena.
CBolicTBa OKCHIOB, KHCJIOT, OCHOBAaHHM M COJIEM B CBETE TEOPUU DIJIEKTPOJUTHUYECKOW JHUCCOIMALIMM W OKHUCIICHUSA-
BocCcTaHOB/ICHUA. IloHATHE O TEepexXOoAHBIX OJJeMeHTaX. AMQPOTEPHOCTh. [€HETHUECKHH ps TMEePEeXOJHOTO dJICMEHTA.
[lepuonnueckuii 3akoH u Ilepuoamueckas cucrema xumudeckux sneMeHTOB JI. M. MenpeneeBa. Xumudeckas OpraHu3alus
KVUBOW M HEKHUBOM NMPUPOABI. XUMUYECKUN COCTaB fpa, MAHTUU U 3€MHOM KOpbl. XMMHUYECKHAE DJIEMEHTHI B KIIETKAX KUBBIX
OpraHu3MoB. Makpo- ¥ MuKpodneMeHThl. OO0O00IeHHe CBEICHMM O XUMHYECKMX peakumsax. Kiaccubukanys XUMHUECKUX
peakiuil 1Mo pa3IuYHbBIM MPU3HAKAM: «YHUCJIO U COCTaB PEArHPYyIOUIMX U OOPa3YIOIIUXCS BEIIECTB», «TEIMIOBOM 3(derTy,
«HANpaBJICHUE», «U3MEHEHUE CTEeNEHEW OKHUCJICHUS DJEMEHTOB, OOpa3ylIIMX pearupyroliue BelmecTBa», «dazay,
«MCTOJIb30BAHUE KaTtanuzaTtopa». [IoHATHE 0 CKOPOCTH XMMHUYECKOU peakiuu. PaKkTophl, BIMUSIOMINE HA CKOPOCTh XUMUUYECKUX
peakiuii. Katanuzaropsl u katanu3. UTHruOUTOpbl. AHTHOKCUIAHTHI.

JleMoHCcTpanuu.

Paznuunsie hopmbl Tabnuiel JI. . MenneneeBa. Mojenn aToMoB 3JIeMeHTOB 1—3-To mepuoioB. MoJienb CTpOSHHUSI 36MHOTO
mapa (ImornepeyHbiit pa3zpes). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIMi OT MPUPObl PEAarUPYIOIINX BEIIECTB. 3aBUCUMOCTh

CKOpPOCTH XMMHYECKOM PEAKIMHU OT KOHIICHTPAIMU PEArupyrolrUX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEakKiuu OT



IUIOMIAAN CONPUKOCHOBEHUS! PEAarupyIOlIUX BEHIECTB (CKUIMAIIUNA CJIOW»). 3aBUCUMOCTh CKOPOCTH XMMUYECKOM pPEaKIUu OT
TEMIIEPATYpPhI pearupyronX BerecTB. [ OMOTeHHBIN U TeTeporeHHbIN KaTanu3bl. DepMeHTaTUBHBIN KaTtanu3. IHrubuposanue.
JlabopaTopHbIe ONBITHI.

1. ITomydyeHune rHUApPOKCHMIA LHMHKA U HMCCIEIOBAaHUE €ro CBOMCTB. 2.MopenupoBaHue noctpoeHus lleproauyeckoil cucTeMbl
xumMuueckux sneMentoB [[. . Mengeneesa. 3. 3amelenue »ene3oM Meau B pactBope cyibdara meau (I1). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOU PEaKLMU OT IIPUPOJIBI PEAarupyIOIIUX BEIIECTB HA IIPUMEPE B3aUMOIECHUCTBUA KUCIIOT C METAJLIAMU.

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

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEaKIMH OT IUIOLIaJHM CONPUKOCHOBEHHs PEArMpyroIIMX BellecTB. 7. MoaenupoBaHue
KHUIIIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTM XMMHYECKOW PEAKIHMM OT TEMIIEPATypbl PEearupyrolvux BEIIECTB HAa MPUMEPE
B3aumozeicTeus okcuaa meau (II) ¢ pactBopom cepHO#l KHCIOTHI paznuyHON TemrepaTypbl. 9. Paznoxxenue mnepokcuia
BOJIOpO/Jia C MoMoIIbl0 okcuaa Maprania (IV) u karanassl. 10. OOHapy»)eHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MpOoayKTax. 11.
NurubupoBanue B3aMMOACHUCTBUSI KUCIOT C METallaMU YPOTPOITUHOM.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

VYyammiics 10J1KeH ymems:

HCMOJIB30BaTh IIPU XapPaKTEPUCTHUKE NPEBPALICHUNA BELIECTB IOHATHS: «XUMHUYECKas PEaKUUs», «PEaKUUH COCIUHEHUS,
«PEAKIMHU PA3IOKEHUSN», «pPeakUud OOMEHa», «PEAKUUU 3aMEIICHUS», «PEAKIUU HEUTpaTu3alum», <«3IK30TEPMUUYECKUE

peaKuum», CKOHAOTCPMHUYCCKHUC pCaKmum», <<O6paTI/IMBIe pCaKmum», ((H€O6paTI/IMBIe pE€aKuum», «OKHCJIIUTCIIBHO-



BOCCTAHOBHUTEJIBHBIC PEAKLUUN», «TOMOTCHHBIE PpEaKIUW», «TE€TEPOTrCHHBIE pPEaKIUW», «KATAIUTHYECKHE PEaKIun»,
«HEKATATUTUYECKHUE PEAKIIUN, «TETIIOBOM 3PPEKT XUMUUYECKOM peaklun», «CKOPOCTh XUMHUYECKON PEAKITHI, «KAaTAIU3aTop»;
XapaKTepU30BaTh XUMUYECKUE 3JIEMEHThl 1—3-r0 MepuojoB NO HUX NOJOKeHUIo B Ilepumonnyeckoil cucreMe XUMHUYECKHX
anemeHToB [[. 1. MenaeneeBa: XUMUYECKAN 3HAK, OPSAKOBBIA HOMEDP, IEPUO, IPYINa, NOATPYNIA, OTHOCUTENbHAS aTOMHAS
Macca, CTpOEHHE aToma (3apsa Spa, YMCIO NPOTOHOB M HEUTPOHOB B A1pe, OOLIEE YHUCIO 3JEKTPOHOB, paclpeiesieHHe
AJIEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM, MPOCTOE BELECTBO, (JOpMyJia, HA3BaHUE U TUII BBICIIETO OKCUAA U TMAPOKCHU/A, JIETYYEro
BOJIOPOJITHOTO COETMHEHMUS (/1711 HEMETAJIOB));

XapaKkTepu30BaTh OOIIME XMMHUYECKHE CBOICTBA aM(pOTEpPHBIX OKCUAOB M TUAPOKCUIOB; IPUBOAUTH MPUMEPHI peaKUui,
MOJITBEPKIAOIIUX XUMHUECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCH]IOB;

JABATh XAPAKTEPUCTUKY XMUMHYECKMX PEAKUMU 0 YUCIYy M COCTAaBYy HMCXOIHBIX BEHIECTB M NPOAYKTOB PEAKLIMH; TEILJIOBOMY
3¢ ¢deKTy; HamnpaBiICHUIO MPOTEKaHUs pEakUUU; W3MEHEHHUIO CTENEHEW OKHUCIIEHUS JJIEMEHTOB; arperaTHOMY COCTOSIHHUIO
HCXOJHBIX BEIIECTB; YYACTUIO KaTaau3aTopa;

OOBSACHSATH U MPUBOAUTH MPUMEPHI BIUSIHHUS HEKOTOPBIX (PaKTOPOB (MPUPOJIa pearupyrommx BEIeCTB, KOHIEHTPAIUs BELIECTB,
JaBJIEHUE, TEMIIEPATypa, KAaTan3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS PEArupyrolIUMX BEIIECTB) HA CKOPOCTh XWMHUYECKHX
pEaKLNiA;

Ha0JII0/IaTh M OMUCHIBATH YPABHEHUS PEaKUil MEK/y BEILIECTBAMU C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POIHOIO) S3bIKa U

SA3bIKa XUMUH,



IPOBOJIUTH OIIBITHI, MOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA aM(POTEPHBIX OKCHIOB M T'MJIPOKCHUJIOB; 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakiuu OT pPa3IUyHbIX (PakTOpoB (MpUpOJa pearupyromux BeELIeCTB, KOHIICHTpAIUs BEIIECTB, IaBJICHUE,

TeMIlepaTypa, KaTajau3aTop, MOBEPXHOCTh COMMPUKOCHOBEHUS PEarupyrouux BEIIECTB).

MeTanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

Y4aamuiicst 10J17KeH ymMemb:

OTPENENATh 1Eb YYCOHOU JEATENbHOCTA C TMOMOIIBI0 YYUTENIS U CaMOCTOSITENIbHO, MCKaTh CPEJCTBa €€ OCYIICCTBIICHMUS,
paboTas 1O IUIaHy, CBEPATH CBOM JCHCTBUSA C IENbI0 M NPU HEOOXOJUMOCTH HCIPABIATH OMIMOKH C MOMOIIBIO YUHUTENS U
CaMOCTOSITEIIbHO;

COCTAaBJISITh AHHOTALIUIO TEKCTA;

CO371aBaTh MOJIEJIM C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U TMPEACTaBICHHEM HUX B IMPOCTPAHCTBEHHO-
rpauuecKoil UM 3HaKOBO-CUMBOJIMYECKOH (OpME;

OTPEEIISATh BUIbI KJIacCUPUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIISITh MPSMOE JEAYKTUBHOE 10KA3aTEIbCTBO.

Tema 1. Merasuibl (14 4)

[Tonoxxenne wmetamnmoB B llepuoamueckor cucreMe xumuyeckux dsneMeHTtoB [l WM. MengeneeBa. Merammueckas
KpUCTaJUTMUECKasl penieTka M MeTauIMuecKkas XUMH4YecKas cBsi3zb. OOume Qusnueckue cBoiicTBa MeTaioB. CruiaBel, HUX

CBOMCTBA M 3HA4YeHHE. XMMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAaHOBHUTEJIECHM, a TakXke€ B CBETE HX IOJOXXKCHHUS B



AIEKTPOXUMHUYECKOM PsiTy HanpsukeHU MeTaiioB. Koppo3us MeTamioB v criocodbl 00ps0bI ¢ Hel. MeTauibl B ipupoze. Oo6miue
CHOCOOBI X MOJYYEHHS.

O0masi XapakTepuCcTUKA MIEJOYHBIX MeTa/LI0B. MeTaiel B npupoje. O6mue cnocodsl ux noiaydeHus. CTpoeHHe aTOMOB.
[I{esrouHBIE METAIIIBI — IPOCTHIE BEIECTBA. BakHEHIIME COCIMHEHUS IIEJIOYHBIX METAIOB — OKCHUBI, TUIPOKCUIBI U COIU
(x7opuel, KapOOHATHI, CYJIb(AThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHUE B HAPOJHOM X03diicTBe. KanuitHble yno0peHus.
OO0mas xapakTepuCcTHUKA 3JIeMEHTOB rJIaBHOM moarpynns! II rpynnsi.

Crpoenne artomoB. lllemoyHO3€eMENBHBIE METAUIBI — IPOCTBIE BEHIECTBA. Ba)KHEWIIHME COENMHEHUS IIEIOYHO3EMEIIBHBIX
METaJUIOB — OKCH/IbI, TUJIPOKCHUBI M COJIM (XJIOPHIbI, KapOOHATHI, HUTPATHI, CyIb(athl, (hocdaThl), UX CBOWCTBA U MPUMEHEHUE
B HapOJIHOM XO3SIICTBE.

AJIIOMUHMH.

Crpoenue aToMa, pu3NUECKUE U XUMUYECKUE CBOMCTBA MpocToro BeuiecTBa. COeMHEHMs! alIFOMUHUS — OKCHJI U TUIPOKCU, UX
amdortepHbiii xapaktep. Baxneitmue conu amomunus. [IpumeHeHne alfoMUHNS U €TI0 COSUHEHUM.
Kene3o.

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

Baxueiimme conu xene3a. 3HAYECHHE JKeJe3a U €ro COSAMHEHUM 1Sl TPUPOABLI K1 HAPOJHOTO XO3SMCTBA.

JleMoHcTpa M.

OOpaspl METOUYHBIX U MIEIOYHO3EMENbHBIX MeTauioB. O0pasibl criaBoB. BzauMopaeiicTBue HaTpus, JIUTHUS U KAJIbLIUS C BOAOM.

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

xenesa (II) u (III).



JlabopaTopHbIe ONbITHI.

12. B3aumopeiicTBUEe pacTBOPOB KHUCIOT U cojied ¢ MmeTtauiamu. 13. O3HakomieHue ¢ pylnamu skeneza. 14. OkpaiminBaHue
IJIAMEHHU COJISIMHA IIEJIOYHBIX MeTayuioB. 15. B3aumopeiictBue kanbuus ¢ Bomou. l6.Ilomydenue ruapokcuaa Kaiabuus U
HCCIIEIOBAHNE €TO CBOWCTB.

17. TlomyyeHne ruapoKCcuIa alfOMUHASI U HUCCIIEIOBAHUE €ro CBOMCTB. 18. B3anmonencTBue xkemnes3a ¢ CONIHOM KUCIOTOU. 19.
[Tonyuyenue runpoxcuaos xenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yUeHUSA

Y4aamuiicst 10J17KeH ymMemb:

WCIIOJB30BaTh IIPU XAPAKTEPUCTUKE METAUIOB M MX COCIWHEHUN NOHATUA: «METAJUIbD», «pSAJ AKTHBHOCTU METAJLJIOBY,
«ILEJIOYHBIE METAJUIbDY, «IIEJIOYHO3EMEIbHbIE METAJUIbD», MCIOJIb30BATh HX MPU XaAPAKTEPUCTHKE METAJUIOB; JaBaTh
XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-METAUIOB (IEJOYHBIX METANIOB, MarHus, Kajbllvs, aJIOMUHUS, >Kele3a) Mo X
nosnoxxenuto B Ilepuoauyeckoii cucteMe xumudeckux saeMeHToB [[. . MenaeneeBa (XUMUUECKUNA 3HAK, TTOPSIAKOBBIA HOMED,
MepuoJl, rPyIa, NOArpyIna, OTHOCUTENIbHAs aTOMHAsi Macca, CTPOEHUE aToMa (3apsij sapa, YUCIO MPOTOHOB U HEUTPOHOB B
a1pe, o0l1ee YUCIIO IEKTPOHOB, paclpeesieHUE HIEKTPOHOB 10 AJIEKTPOHHBIM CJI0SM), IPOCTOE BEIIECTBO, PopMyJsia, Ha3BaHUE
Y THII BBICIIIETO OKCHJIA U TUAPOKCUIA);

Ha3bIBaTh COSUHEHUSI METAJUIOB U COCTABIIATH MX (POPMYJIIBI IO Ha3BAHUIO;

XapaKTepHU30BaTh CTpOEHUE, o01ue (U3NUIEeCKUe 1 XUMUUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAIIIOB;

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

CBOMCTBA AJIEMEHTOB, OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC CBOMCTBA AJIEMEHTOB) M 00Opa3yeMbIX MUMU COCIMHEHHM (KHCIOTHO-



OCHOBHBIE CBOWCTBA BBICHIMX OKCHJOB U THMJPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT IIOJIOKEHUS B
Ilepnognueckoi cucrteme xumuueckux 3seMeHToB 1. M. Menaeneesa;

ONKCHIBaTh OOIIME XMMHUYECKHE CBOMCTBA METAUIOB C MOMOUIbIO €CTECTBEHHOI'O (PYCCKOIO WJIM POAHOIO) sI3bIKa U SI3bIKA
XUMUHU;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHHUS PEAKUUN, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOICTBA METAUIOB U WX COEAMHEHHH, a
TaK)Ke JIEKTPOHHBIC YPABHEHUS IPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHMS;

YPaBHEHUSL AJIEKTPOJIUTUUYECKON NHCCOLMALMM; MOJEKYJSIPHBIE, TOJHBIE M COKpPAlIEHHbIE HMOHHBIE YPaBHEHHS pEAKIH C
Y4aCTHEM JJIEKTPOJIUTOB;

YCTaHABJIMBATh INPUYUHHO-CIICICTBEHHBIE CBS3U MEXKIy CTPOCHHEM aTOMa, XMMHUYECKOW CBS3bIO, THUIIOM KPHUCTAJUIMYECKOU
PELIEeTKH METANIOB U UX COSAUHEHUH, X 00IUMH (PU3NYECKUMHU U XUMUYECKUMH CBOMCTBaMU;

ONKCBIBATh XUMHYECKHE CBOMCTBA IIEJIOYHBIX U IIEJOYHO3EMENBbHBIX METAJIOB, @ TAK)KE AIFOMUHUS U KEJI€3a U UX COCAUHEHUI
C TIOMOLIBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJIHOTO) SI3bIKA U A3bIKA XUMHH;

BBINIOJIHSATh, HAOJIONAaTh M OMMUCHIBATH XUMHUYECKHMH SKCIEPUMEHT [0 PACMNO3HABAHHUIO BAKHEWIIMX KATHOHOB METAJIJIOB,
TMIPOKCHI-UOHOB;

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

OMKCHIBATH XUMUYECKHUM SKCTIEPUMEHT C IMOMOIIbIO ECTECTBEHHOTO (PYCCKOTO UJTM POJHOTO) SI3bIKA U SI3bIKA XUMHH;

MPOBOJIUTh PACYEThl MO XUMHUYECKUM (opMyJlaM M YpPaBHEHHUSIM pEaKLMM, MPOTEKAIONIMX C YYaCTUEM METAJIOB U HX

COEIMHEHUM.



MeTanpeaMeTHble pe3yJbTaThl 00y4eHUs!

Ydaamuiicst 10J17KeH yMemb:

paboTaTh MO COCTABIECHHOMY IIJIaHy, UCIIONIb3Ysl HapsAIy C OCHOBHBIMHU M JOIOJIHUTENBHBIE CPEICTBA (CIIPAaBOUHYIO JTUTEPATYpY,
cnoxuHble npubopsl, cpeactsa UKT); ¢ momompio yuutens orOupaTh A pelIeHHs Y4eOHBIX 3a/1ady HEOOXOJMMBIE CIIOBAPH,
SHUMKIIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU;

COMOCTAaBIIATh U OTOMPATh MH(POPMALMIO, MOTYYEHHYIO U3 PA3IMYHBIX MUCTOYHUKOB (CIOBApHU, SHUUKIIONEANH, CIIPABOYHUKH,
AJIEKTPOHHBIE TUCKH, ceTh IHTEPHET);

IpeICTaBIATh UH(POPMALIMIO B BUIE€ TAOJIUIL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM yHciie ¢ npuMeHeHuem cpeacts UKT;
O(OpPMJIISITh CBOM MBICIM B YCTHOW M MHCHbMEHHOM PEYM C YYETOM CBOMX YUYEOHBIX M KU3HEHHBIX PEUYEBBIX CUTyallUW, 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

1. OcymecTBieHne HEMOYKA XMMHYECKUX mpeBpamieHnid. 2. [lomydyeHue m CBOWCTBa COENMHEHWM MeETaioB. 3. Pemrenwue
AKCIIEPUMEHTAJIBHBIX 33/1a4 Ha PACIIO3HABAHUE U MOJYyYEHNUE COETMHEHUIN METAIIJIOB.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Ydaamuiics 10JIKeH yMemb:



oOpamarbcsi ¢ Ja0OpaTOPHBIM OOOpPYAOBAaHUEM M HArpeBaTEIbHBIMH MPUOOpPAMH B COOTBETCTBUU C MPABWIAMH TEXHUKU
0e30MacHOCTH;

HaA0JII01aTh 32 CBOMCTBAMU METAJIOB U UX COCAUHEHUN U SIBJICHUSMU, IPOUCXOIAIIMMU C HUMU;

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

JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

VYyammiics 10J1KeH ymems:

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

Tema 3. Hemeranabl (25 4)

OOmiasi  xapakTepuCTHKa HEMETAJJIOB: moJjiokeHue B llepuoanueckoit cucreme xumuueckux odiementoB /[l .
MenpeneeBa,0cO0EHHOCTH CTPOEHUSI aTOMOB, JJIEKTpoOTpuliareabHOCTh (D0) KakMepa «HeMeTammyHocTH», psig 0.
Kpucrammmueckoe CcTpoeHME HEMETAUIOB — TMPOCTHIX BemecTB. Asuorponusa. @DU3NYECKHE CBOMCTBA HEMETAJUIOB.
OTHOCHTENBHOCTD MOHATUN «METAJUD» U «HEMETAILD.

Boaopoa. ITonoxenune Bomopoaa B Ilepuoamyeckoit cucreme xumudeckux snemeHToB JI. M. MenneneeBa. CtpoeHue atoma U
MOJIeKyJbl. DU3NYECKUE U XUMHUYECKUE CBOMCTBA BOAOPO/IA, €0 MOJTYyYEHUE U IPUMEHEHUE.

Bonxa.

Crpoenue mosekynbl. Bogopoanas xumudeckast cBsizb. duznueckue cBOMCTBA BOAbl. AHOMAIUU CBOMCTB BOJBL. [ uapoduibHbIe
u tuapodoOHbIe BemecTBa. XUMHUYECKHE CBOMCTBAa BOAbl. KpyroBopor Boawsl B mnpupoje. BomoouucTtka. Aspaiusi BOJIBIL.

beitoBeie pribTphl. MuHEpanbHbIe BOJIBI. JucTHiIMpoBaHHasl BOJa, €€ MOTy4YeHUE U IPUMEHEHHE.



OO01mas XxapakTepuCTHKA IaJIOTeHOB.

Crpoenue atroMoB. [IpocTeie BelllecTBa 1 OCHOBHBIE COCIMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kpatkue cBegenus o xyope, Opome, prope u itoae. [IlpumeHeHre raioreHoB 1 X COSAMHEHU B HAPOJHOM XO3UCTBE.

Cepa.

CrpoeHue atoma, aJyIOTpOIMs, CBOMCTBa M IpuMeHeHue pomoOuueckoit ceprl. Oxcuabl cepbl (IV) u (VI), ux nomyudenue,
CBOMCTBA U IpuMeHeHne. CepHas KUCJI0Ta U €€ COJIM, UX IPUMEHEHHUE B HAPOJIHOM X03sicTBe. [IpOn3BOACTBO CEPHOM KUCIIOTHI.
A3sor.

CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHUAK, CTPOEHUE, CBOWCTBA, NOJIydyeHUEe U npuMenenue. Conmn
aMMOHMSI, MX cBoMcTBa U npuMeHeHue. Okcuasr azota (I1) u (IV).

A30THasl KMCIOTa, €€ CBOMCTBAa U MpuUMEHeHHe. HUTpaTbl M HUTPUTHI, MpodJieMa MX COAEpP)KaHUS B CEIbCKOXO35AWCTBEHHOU
MPOIYKIIUU. A30THBIE YI0OpEHUSI.

dDocdop.

CrpoeHue atoma, aIoTpomus, CBoiicTBa Oenoro u kpacHoro docdopa, ux npumeHeHue. OCHOBHBIC COEAMHEHUS: OKCH]
dbocdopa (V) u oprodochopnas kuciota, pocharel. DochopHbIe YI0OpCHHUS.

Yraepon.

Crtpoenue aroma, aioTpomus, cBoiicTBa Moauduxaiui, npumenenue. Oxcuawsl yriepoma (II) m (IV), mx cBoiictBa u
npuMeHeHue. KapOoHaThl: KaJIbIUT, COJIa, TOTAIll, X 3HAYEHHE B MPUPOJE U )KU3HU YeJIOBEKa.

Kpemunii.



CtpoeHne aToma, KpPUCTALIMYECKUNW KpEeMHHH, ero cBoicTtBa u mnpumeHenwe. Oxcun kpemuus (IV), ero mnpupojsbie
pa3HOBUIHOCTH. CWIMKaThl. 3HAYEHHE COEIMHEHM KpPEMHHsS B XUBOM M HEXuBOM mnpupone. lloHstne o cuimkaTHOU
IPOMBIILJIECHHOCTH.

JleMoHcTpanum.

OOpa3ipl raToreHoB — MPOCTHIX BEUIECTB. B3auMoaeiicTBUE raloreHoB ¢ HaTpUEM, ¢ alllOMHUHUEM. BeITecHeHne Xi10poM Opoma
WM WOJa M3 PacTBOPOB WX coJieid. B3ammoneiicTBUE cepbl C METalaMHu, BOAOPOAOM M KHUCIOpoJaoM. BiammopelctBue
KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Menbto. [lornomenne yrieMm pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoOBieHHE
Meaun u3 ee okcuaa yriaem. OOpasubl HNPUPOIHBIX COEIMHEHUH XJopa, cepbl, ¢ocdopa, yriaepoma, kpemHus. OOpasiibl
BOKHEUIIUX JIJIT HAPOTHOTO XO3sMCTBA Cylb(})aToB, HUTPATOB, KapOoHATOB, PochaTtoB. OOpaslibl CTEKIa, KEPAMHUKH, IIEMEHTA.
JlabopaTopHbIe ONBITHI.

20. Ilonyuenwe wu pacrno3HaBanue Boaopoaa. 21. HcciemoBanue NOBEPXHOCTHOTO HATsKEHUS BOAbl. 22.PacTBOpeHue
MepMaHraHata Kajus WId MEIHOro Kymopoca B Boje. 23. 'mapartanust o6e3BoxeHHoro cyiabdara meau (I1). 24. Msrotosnenue
TUIICOBOTO OTIIEYaTKA.

25. O3HaKOMIIEHUE C KOJUIEKIIUEH OBITOBBIX (GUILTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MHHEpaibHOU BOJbI. 27. KauecTBeHHas
peakuusi Ha rajmoreHu]-uoHsl. 28. [lonydeHue u pacno3zHaBaHue KUCIopoaa. 29. 'opeHne cepbl Ha BO3AyXE U B KHCIOPOZE.
30.CgoiicTBa pa3baBieHHOW cepHOM KHCIOTHL. 31. M3ydenuwe cmoiicTB ammmaka. 32. Pacmo3naBanue coneit ammoHus. 33.
CgoiicTBa pa3daBiaeHHON a30THOM KUCIOTHI. 34. B3auMoelicTBre KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ Mebto. 35. ['openue
dbochopa Ha Bo3ayxe u B kuciopoze. 36. Pacno3naBanue gocdaros. 37. 'openue yris B kuciaopoze. 38. [loayuenue yrojibHOU

KHCJIOTHI U M3y4deHue ee cBOMcTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.



40. Paznoxenue rugpokapOonata Hatpus. 41. [lonydeHue KpeMHEBON KUCIOTHI U U3yUYEHHE €€ CBOWCTB.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHHs

Yyammics 10JKeH ymems:

WCIIOJB30BaTh MPU XAPAKTEPUCTUKE METAUIOB M HMX COCIUHECHUMN TMOHSTHUS: «HEMETaJUIbD», «TajJOT€HbD», «AJIOTPOIHbIC
BUJIOU3MEHEHHUS», «KECTKOCTh BOJIbI», «BPEMEHHAsI KECTKOCTh BOJbDY, IIOCTOSIHHASI KECTKOCTh BOJbD»Y, «OOIIasi K€CTKOCTh
BOJIBI»;

JaBaTh XapaKTEPUCTUKY XUMUYECKHX JJIEMEHTOB-HEMETAIOB (BOJOPOJA, TaJlOTEHOB, KHUCIOpOia, cephl, a3ora, (ocdopa,
yriaepoja, KpeMHuUs) 1o ux nosiokeHuto B [lepuoanueckoii cucreme xumudeckux annemeHToB [[. . MennaeneeBa (XuMudeckui
3HaK, MOPSAJIKOBBINM HOMEp, MEepUOo, TPYyIIa, MOArpyIna, OTHOCUTEIbHAs aTOMHAsi Macca, CTPOCHUE atoMa (3apsjl sipa, YUcio
MIPOTOHOB W HEUTPOHOB B sJIpe, OOIIEe YUCIO DJIEKTPOHOB, PACIPEICICHUE JJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), MPOCTOE
BEIIECTBO, (popMyra, Ha3BaHWE M THUIl BBICHIETO OKCHJA W TUIAPOKcHAa, (opMysia U XapakTep JIETy4ero BOJOPOIHOTO
COEIMHECHUSA ),

Ha3bIBaTh COCUHEHUSI HEMETAJUIOB U COCTABIIATH MX (POPMYIIBI IO HA3BAHUIO;

XapaKTeprU30BaTh CTPOEHHUE, 00IIHNE (PU3UUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB;

OOBSCHATh 3aBUCHUMOCTh CBOMCTB (WM TIPEICKa3bIBaTh CBOWCTBA) XWMHUYECKHX DJIEMEHTOB-HEMETAIIOB (paauyc,
HEMETaJUIMYEeCKUE CBOMCTBA DJIEMEHTOB, OKHCIMTEILHO-BOCCTAHOBUTEIIHLHBIE CBOMCTBA JJIEMEHTOB) U OOpa3yeMblX HUMHU

coeIMHEHUN (KUCJIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB M THIPOKCUJIOB, JETYUYHUX BOJOPOJHBIX COETUHEHHM,



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT TMoJIoKeHHs B Ilepuommdeckoit cucremMe XuMHYecKux snemeHtoB [[. U.
Menneneena;

OTHUCBHIBATH OOIME XMMHUYECKHE CBOMCTBAa HEMETAJJIOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOIO WMJIM POJHOTO) sI3bIKA M sI3bIKA
XHUMUU;

COCTaBJIATh MOJIEKYJISIPHbIE YPAaBHEHUS PEakiMii, XapaKTepU3yolUX XUMUYECKHE CBOMCTBA HEMETAJJIOB M UX COCJAMHEHUH, a
TAKK€ JICKTPOHHBIC YPABHEHUSI ITPOIIECCOB OKUCICHUSA-BOCCTAHOBJICHUSI;

YpaBHEHUS AJICKTPOJMTUYECKON JTUCCOLMAIMU; MOJEKYJISIPHBIC, TOJIHBIE W COKPAICHHBIE HMOHHBIC YPaBHEHUSI PEaKIUil C
y4aCTHUEM DJIEKTPOJIUTOB;

yCTaHABJIMBaTh MPUYMHHO-CJICACTBEHHBIC CBSI3M MEXIY CTPOCHHEM aToMa, XMUMHUYECKOW CBSI3blO, THUIIOM KPHUCTAJIIMYECKOM
pEeLIeTKN HEMETAIIJIOB M X COCIMHEHUH, X 00IUMHU (PU3NUECKUMU U XUMHUYECKUMH CBONCTBAMU;

OTIMCBHIBATh XMMHUYECKHE CBOMCTBA BOJIOPO/JIA, TaJOTCHOB, KUCIOPOIa, cephl, a3ota, docdopa, rpadura, aaMasza, KpeMHUSI U UX
COEIMHEHUI C MOMOILbIO €CTECTBEHHOT'O (PYCCKOTO MM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

OMUCBIBATH CTMIOCOOBI YCTPAHEHHUS )KECTKOCTU BOJIBI M BBITIOJIHATH COOTBETCTBYIOIINN UM XUMUUECKUN SKCIIEPUMEHT;

BBITIOJTHATH, HAOMIOAATh W OMHMCHIBATh XMMHUYCCKHM AKCIICPUMEHT IO Paclo3HABaHUIO MOHOB BOJIOPOJIa M aMMOHHS, CyJIbdar-,
kapOoHat-, cuiaukar-, pocdar-, Xxjaopua-, OpoMua-, UOIUI-UOHOB;

AKCIIEPUMEHTAJIBHO HCCJIEA0BAaTh CBOMCTBA METAJIOB M MX COCIMHEHUM, pellaTh SKCIEPUMEHTAIbHBIC 3aJaud IO TeMe
«Hemertamnsy;

OMNHUCHIBATh XMMUYECKUU OKCIICPUMCHT € ITOMOIIBIO €CTCCTBECHHOI'O (pyCCKOI‘O 401041 pO)IHOFO) SA3bIKAa U A3bIKA XUMUH,



IPOBOJUTH pPACUYEThl MO XMUMHUYECKUM (GopMylaM U YPAaBHEHMSIM pPEaKIMi, MPOTEKAIONIMX C Y4acTHEM HEMETaJUIOB M HX
COCIMHECHUMU.

MeTtanpeameTHble pe3yJibTaThl 00yUYeHUs!

Yyammiics 10JIKeH ymems:

OpraHU30BBIBATH YUeOHOE B3aMMOICHCTBHE B TPYIIIE (pactpeesaTh PO, T0TOBAPUBATHCS APYT C APYTOM H T. 1.);

MpEeABUACTH (POTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUI;

MMOHUMATh IPUYHUHBI CBOETO HEYCIeXa U HaXOUTh CIIOCOOBI BHIX0/1a U3 ATOM CUTYaIUH;

B JIMAJIOTE C YYWUTEJIEM YUYUTHCS BBIPAOATHIBATh KPUTEPHUH OLIEHKH M OMPEICNSTh CTENEHb YCIEIIHOCTH BBIIIOJHEHHS CBOEH
paboThl U pabOTHI BCEX, UCXOJIS U3 UMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUHU OLICHKU U TOJIb30BATHCS MU B XOJI€
OIICHKH ¥ CaMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTYMEHTHUPYSI €€;

MOATBEPKIATh aPTyMEHTHI (PaKkTaMu;

KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO;

CIIyIIaTh APYTUX, TBITAThCS MPUHUMATD JPYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepat mo onpeaesaeHHoul Gpopme;

OCYIIECTBJISITh KOCBEHHOE PA3JICIUTEILHOE 10Ka3aTEIhCTRO.

Tema 4. IlpakTuxym 2. CBolicTBa coequHennii HemeTaL10B (3 1)’



1. Pemrenne sxkcriepuMeHTaNbHBIX 3a1a4 110 TeMe «lloarpymnma ranoreHosy. 2. Pemienne sKCiepuMEHTANBHBIX 3a4a4 110
teMe«lloarpynmna kucnoponay. 3. Pemienue sxkcriepuMeHTanbHbIX 3a1a4 o teme «lloarpynmna azoray. 4. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/a4 I10 TCMC «Hoz:rpynna yriacpoaar». 5. HonyquHe, CO6I/IpaHI/IC H paCIIO3HABAHHC I'a30B.

IIpenmeTHbIe pe3yJbTATHI 00yUeHUS

Yyammincs 10JKeH yMems.

oOpaiatbcsi ¢ J1abopaTOPHBIM OOOpPYAOBAaHMEM M HArpeBaTeIbHBIMU NPUOOPAMHU B COOTBETCTBUU C MPaBWIAMHU TEXHUKU
0e30I1aCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMU HEMETAJIJIOB U UX COCIMHEHUM U SABJICHUSIMU, IPOUCXOSIIUMU C HUMU;

OTHUCHIBATh XUMHUECKUN SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJIM POJTHOTO) SI3bIKA U A3bIKA XUMUH;

JieJaTh BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA.

MeranpeaMeTHbie pe3yJbTaThl 00y4eHus:

VYyammiics 10JKeH ymems:

OTpeNENsATh, UCXOAs U3 yueOHOM 3a1a41, HeOOXOAMMOCTh UCTIOIB30BaHUS HAOIIOICHUS UITH DKCIIEPUMEHTA.

Tema 5. O00011eHrEe 3HAHUH 110 XUMHUHM 32 KYPC OCHOBHOM IK0JIbI. [loaroroska

K rocyaapcrBeHHoit nrorosoii arrecranuu (I'MA) (10 1)

[Tepuomnueckuii 3akoH u Ilepuommyeckas cucrema xumudyeckux osneMeHToB J[. WM. MenneneeBa. OU3NYECKUN CMBICIT
MOPSIKOBOIO HOMEpa dJIEMEHTa, HOMEpPOB MEpHOoJia W TPYMNIMbl. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB JJIEMEHTOB M HUX

COCI[I/IHCHI/Iﬁ B IICpHOaax U rpyiiax B CBETC HpeI[CTaBJIeHI/Iﬁ O CTPpOCHHUHU aTOMOB 2JICMCHTOB.



3HAYCHHE NEPUOANYECKOr0 3aKOHA. BUABI XUMUYECKUX CBA3EH M THUIIBI KPUCTAJUIMYECKHUX PEIIETOK. B3anMOCBA3b CTpOCHUS U
CBOMCTB BemiecTB. Knaccudukanuss XUMUYECKHMX PEaKIMid MO Pa3IudHbIM TMPU3HAKaM (YKCIO M COCTAaB PEArHpyIONINX H
00pa3yoIIKXCs BEIIECTB; HaJIU4ne

rpaHunbl  pasgena (as3; TerioBod A(PQEKT; HM3MEHEHUE CTeleHeld OKHMCICHHS aTOMOB; MWCIOJIb30BaHME KaTaJln3aropa;
HarpaBjeHue MnporekaHus). CKOpOCTh XMMHUYECKUX peakuuid W (pakTophl, Biusomue Ha Hee. OOpaTUMOCTh XMMHUYECKHUX
peaxkuuil ¥ crocoObl CMEIIEHUSI XUMUYECKOI'O PAaBHOBECHSL.

IIpoctele 1 cioXHBIE BemecTBa. MeTaiuibl U HeMETaulbl. [ eHeTudecKkue psiabl MeTallla, HEMETaula U MEPEXOJHOr0 MeTasula.
Oxcuapln TUAPOKCUABI (OCHOBaHUS, KUCIOTHL, aM(oTepHble THUAPOKCHUIBI), conu. MXx coctaB, kinaccudukanmus u oOuue

XUMHYECKHUE CBOMCTBA B CBETE TCOPHUHA BHCKTpOHHTHLIGCKOﬁ AUCCoUal .

JIMYHOCTHBIE Pe3yJabTAThI 00y4YeHUs

Vuyanuiics J0J1KeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHUS, CBSI3aHHBIC C PA3BUTHEM XMMUHU U OOIIECTBA; TOCTIKEHUS B 00JIaCTU
XUMHUHU M KyJIbTypHBIC TPaJULMH (B YACTHOCTH, HAy4YHBIC TPAJMIIMH) CBOCH CTpPaHBI, OOIIEMHUPOBBIC JOCTHKCHHUS B O0JACTH
XUMUU; OCHOBHBIE TIPUHIIMIIBI U MPaBUIa OTHOILICHUS K MPUPOJIE; OCHOBBI 3JI0POBOTO 00pa3a >KU3HU U 3J0POBhECOEPETaroNInX
TEXHOJIOTHUH;

MpaBWJia TOBEJICHUS B YPE3BBIUYAMHBIX CHUTYAIUSX, CBSI3AHHBIX C BO3JEHCTBUEM pa3JIMYHBIX BEIIECTB; OCHOBHBIC IIpaBa M
00sI3aHHOCTH TpakJaHWHAa (B TOM 4YHCIIE Y4allerocs), CBS3aHHBIE C JIMYHOCTHBIM, MPOGECCUOHAIBHBIM M KHU3HEHHBIM

CaMOOIIPECIICHUEM;



COILIMAJIbHYIO 3HAUMMOCTb U COZIepKaHue podeccuil, CBI3aHHBIX C XUMUEH;

UCHBIMBIGAMb. YYBCTBO TOPJOCTH 32 POCCHICKYIO XMMHUYECKYI0 HAyKy M YBaXXEHHUE K HCTOPUM €€ Pa3BUTHUS; YBAXKEHHUE U
OPUHATHE JOCTHKEHUUW XMMHUU B MHUpPE; JIIOOOBb K MPUPOJIC; YBAKEHUE K OKPYKAIOMIMM (YyYalTUMCs, YUUTENIIM, POAUTENSIM U
Ip.) — yMETh CIYILIaTh W CHbIIIATH MAapTHEpA, MPU3HABATh MPABO KaXJOT0 Ha COOCTBEHHOE MHEHUE, NPUHUMATh PEHICHUS C
Y4ETOM MO3UIUM BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U ACTETUUECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U
WX MPEBpaIEHUH; CaMOYBaXXEHHUE U SMOIIMOHAIBHO-TIOJIOKUTEIHHOE OTHOIIIEHUE K ce0e;

npu3Haeamp: UEHHOCTH 310POBbS (CBOEr0 U IPYTUX JIOJEH ); HEOOXOAUMOCTh CaMOBBIPAKEHHUS, CAMOPEAIN3ALUH, COLIUATBHOIO
MIPU3HAHUS;

0co3Hagamp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSITEJIBHBIM IIOCTYNKAaM M JEHCTBUSM, OTBETCTBEHHOCTh 3a HX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BbIpa)kaTh U OTCTaMBaTh CBOIO MO3UILUI0 U KPUTUYHO OTHOCHUTHCS K
CBOUM IOCTYIIKaM;

npoA6aAMb: HKOJOTMYECKOE CO3HAHUE; IT00pOKENaTeabHOCTh, JIOBEPUE W BHHUMATEIBHOCTh K JIIOASIM, TOTOBHOCTH K
COTPYJHUYECTBY M APY>XKO€, OKa3aHUIO MOMOIIM TE€M, KTO B HEW HYXKJaeTcs; 00OOIIEHHbINA, YCTOMYUBBIA M M30UpaTEIbHBIN
MO3HABATENIbHBIN WHTEPEC, MHUIIMATUBY U JIFOOO3HATEILHOCTh B M3YYCHUH MHUpPa BEIIECTB M PEAKIUN; 1EJEeyCTPEMIICHHOCTh U
HAaCTOWYMBOCTh B JIOCTHXKEHUM IIeJiel, TOTOBHOCTh K MPEOJOJICHUIO TPYIHOCTEH; yOEXKICHHOCTh B BO3MOXXHOCTH TO3HAHUS
MPUPOIBI, HEOOXOAMMOCTH PA3yMHOTO MCTIOIB30BaHMS JOCTHKEHUN HAYKU U TEXHOJOTUHN ISl pa3BUTHS OOIIECTBA;

ymemsp: YCTAHABIMBAThH CBA3b MEXKIY IICJIbI0 U3YUCHHS] XUMHUHU U TEM, JIJI1 YEro OHa OCYIIECTBIISIETCS (MOTUBAMU); BBITIOJIHSTH
KOPPUTHMPYIOIIYIO CAMOOLEHKY, 3aKJIIOUAIONIYIOCS B KOHTPOJIE 32 MPOLECCOM HU3YYEHHS XMMHH U BHECEHUM HEOO0XOIUMBIX

KOPPCKTHUBOB, COOTBCTCTBYIOIIUX OSTallaM H criocobam HN3Y4YCHUS KypCa XHMMHUH; BBIIIOJIHATL PCTPOCIICKTUBHYIO CAMOOICHKY,



3aKJIIOYAIOIYIOCS B OLIEHKE MPOIlecca U pe3ysibTaTa U3yuyeHUsl Kypca XMMUU OCHOBHOMW IIKOJIBbI, TIOJBEJEHUH UTOTOB Ha OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIIbTATOB;

CTPOUTh KU3HEHHbIE M NPO(PECCHOHAIbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLIMAJIbHO-UCTOPUYECKUX, IMOIUTUYECKUX U
HSKOHOMUYECKUX YCIOBUI; OCO3HABATh COOCTBEHHBIEC IEHHOCTU U COOTBETCTBHE UX

MPUHUMAEMBIM B )KM3HU PEUICHUSM; BECTH JUAJOr HA OCHOBE PAaBHONPABHBIX OTHOLICHWA M B3aUMHOTO YBA)KEHHS; BBIICISTH
HPABCTBEHHBIN aCHEKT MOBEIEHUS U COOTHOCHUTH MOCTYNKU (CBOM M JIPYIMX JIOAEH) U COOBITHS C MPUHATBIMU STUYECKUMHU
HOpMaMH; B Ipe/esiax CBOMX BO3MOXKHOCTEH MPOTUBOJEHCTBOBATH JIEUCTBUSIM U BIUSHUSAM, MPEACTABISIONIUM yIpo3y JKU3HHU,
3JI0pOBBIO U OE30MIACHOCTH JIMYHOCTHU M OOLIECTBA.

Ilnanupyembie pe3yjbTaTbl 00y4eHUS:
BbInyCKHMK HAYYMTCH:

* ONIUCHIBATh CBOMCTBA TBEPABIX, )KUIKHUX, Ta3000pa3HbIX BELIECTB, BBIACISISA UX CYIIECTBEHHbIC TPU3HAKHY;

* XapaKTEpPU30BaTh BEIIECTBA 10 COCTABY, CTPOCHMIO U CBOWCTBAM, YCTAHABJIMBATH IIPUYUHHO-CIIEACTBEHHBIE CBS3U MEXAY
JAHHBIMH XapaKTEpPUCTHUKAMH BELIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MTOHATHNA «aTOM», «MOJIEKYJIa», «XUMUYECKHUU DIIEMEHT», «IIPOCTOE BELIECTBOY,
«CIJIOYKHOE BEILIECTBOY», «BAJIEHTHOCTbH), UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMWH;

* u300pakaThb COCTaB MNPOCTEHIIMX BEUIECTB C MOMOIIBIO XUMHUYECKUX (POPMYNI U CYHIHOCTh XMMHYECKUX pEakUuid C
ITIOMOILIBI0O XUMUYECKUX YPABHECHN;

* BBIYHUCIIAT OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MacChbl BEILIECTB, & TAK)KE MACCOBYIO JIOJI0 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUSX I OLEHKN UX IPAKTUYECKON 3HAYMMOCTH;

* CpaBHHUBATH IO COCTABY OKCHU]IbI, OCHOBAHU:A, KUCJIOTHBI, COJIH,



* KJIacCCU(UIIMPOBATH OKCUIbl U OCHOBAHMSI 10 CBOMCTBAM, KHCJIOTBI U COJIU 110 COCTABY;

* IT0JI30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XHMHUYECKOU MTOCYI0M;

* IPOBOJIUTh HECIOKHbIE XHMHYECKUE OIbITHI U HAOJMIOJEHUS 3a HU3MEHEHUSMH CBOWCTB BEIIECTB B MPOIECCE UX
MIPEBPAIICHHI; COOIOAATh MPABIIa TEXHUKHA O€30MTaCHOCTH MPHY TPOBEICHUN HAOIIOCHUH U OTIBITOB;

* pa3IM4aTh HKCIEPUMEHTATBLHO KUCIOTHI U IIENOYH, MOJb3YSICh UHAUKATOPAMU; 0CO3HaBaTh HEOOXOAMMOCTh COOIOICHUS
Mep 6€30MacHOCTH MPU OOPAIIEHUH C KHUCIIOTAMU U IIEJI0YaMH.

* pacKpbIBaTh CMBICH nepuoanyeckoro 3akona . 1. Menpaeneena;

* OMMCBHIBATh U XapaKTEPU30BaTh TAOJUUYHYIO POPMY MEPUOTUIECKON CUCTEMbI XUMUYECKUX DJIEMEHTOB;

* XapaKTEPU30BaATh COCTAB ATOMHBIX SIAEP U PACIIPEICICHUE YMCIIA STIEKTPOHOB I10 3JEKTPOHHBIM CJI0SIM aTOMOB XUMHUUYECKUX
AJIEMEHTOB MaJIbIX TIEPUOJIOB MEPUONUYECKON CUCTEMBI, a TAKKE KIS U KaJIbLIHS;

* pa3IMy4aTh BUbl XUMUYECKOW CBSI3H: HOHHYIO, KOBAICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJNTIMYECKYIO;

* U300paKaTh JIEKTPOHHO-UOHHBIEC (DOPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMU CBSI3SIMU PA3HOTO BU/A;

* BBISIBJISATh 3aBUCUMOCTBH CBOMCTB BEIIIECTB OT CTPOCHHS UX KPUCTAJUTMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METaJUIMYECKHX;

* XapaKTepU30BaTh XUMUYECKUE DJIEMEHThI U UX COSJIMHEHHS HA OCHOBE MOJIOKEHUS DJIEMEHTOB B IEPUOJAUYECKON CUCTEME U
0COOCHHOCTEH CTPOSHHUS MX aTOMOB;

* XapaKTepU30BaTh HAy4YHOE W MHMPOBO33PEHUYECKOE 3HAUYCHHE IMEePUOAUYECKOr0 3aKOHA U TEPUOJUYECKON CHUCTEMBI
xuMuueckux sjeMeHToB [[. . MeHneneeBa; * OOBACHATh CyTh XMMHUYECKHUX MPOLECCOB M HUX NMPUHIUIHAIBHOE OTJIMYHE OT

(bU3NYeCKuX;



* Ha3bIBATh PU3HAKU U YCIIOBUS MIPOTEKAHHS XUMUYECKUX PEAKIUN;

* YCTAHABJIMBATh MPUHAMJIC)KHOCTh XMMHUUYECKON pPEaKIUU K OMNPENEeNEHHOMY THUIY MO OJHOMY M3 KJIaCCU(UKAIMOHHBIX
IPU3HAKOB: 1) IO YKCITY ¥ COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIUHU (PEAKIIUU COCIMHEHUS, PA3IOKEHUS, 3aMEIICHUS
1 oOMeHa); 2) 10 BBIJAEICHUIO WJIA TIOTJIOMICHUIO TETUIOTHI (PEaKI dK30TEPMHUUCCKUE U YHAOTEPMUIECKHE); 3) M0 N3MEHECHHUIO
CTETIEHEW OKHUCJICHUS XUMHUYECKHX D3JIEMEHTOB (PEakiMu OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) 10 OOpaTUMOCTU Ipollecca
(peakiuu oOpaTUMbIe U HEOOpATUMEIE);

* COCTABJISATh YPAaBHEHUS DJIECKTPOIUTUUYECKOW JMCCOLMAIMU KUCIIOT, IIeJIOYeH, COJel; MOJHbIE U COKpAIIEHHBIE MOHHBIC
ypaBHEHUS peakiuii 0OMeHa; ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

* POTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIuil Mo (opMysiamM/Ha3BaHUSIM UCXOJHBIX BELIECTB; OMPEACNATh UCXOIHBIC
BellecTBa 1o GopmysiaMm/Ha3BaHUSIM ITPOIYKTOB PEAKIINH;

* COCTaBIISITh YPAaBHEHUS PEAKIIMA, COOTBETCTBYIOIIUX TMOCIEAOBATEIBHOCTH («IIETIOUKE)») MPEBPAIICHU HEOPTaHMYECKUX
BEIIIECTB Pa3JIMYHBIX KJIaCCOB;

* BBISIBJISAATH B IIPOLIECCE DKCIIEPUMEHTA TPU3HAKU, CBUICTEIHCTBYIONIUE O MPOTEKAHUU XUMUYECKOU PEaKIUu;

* IPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JIEW pACTBOPEHHOIO BEIIECTBA;

* OMpEETATh XapaKkTep Cpe/ibl BOJAHBIX PACTBOPOB KUCIIOT U IIEIOUYEH 10 U3MEHEHHUIO OKPACKU WHUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKI[MHU, TOATBEPAKAAIONINE HATUYKE B BOJHBIX PACTBOPAaX BEIIECTB OTAECIbHBIX HOHOB

* ONpeesATh MPUHAAJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB K OJJHOMY U3 U3YUYEHHBIX KJIACCOB/TPYIIN: METAJIIbl 1 HEMETAJLIHI,
OKCHU/IbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

¢ COCTaBJIATH (I)OpMy.HI)I BCIICCTB 110 NX HA3BaHUAM,



* OTIPEICNIATh BaJICHTHOCTh M CTETIEHb OKMCIICHHUS DJIEMEHTOB B BEIIIECTBAX;

* COCTaBIISATH (POPMYJIBI HEOPTAaHUYECKHX COCAMHEHUN 10 BAJCHTHOCTSIM W CTCTICHSIM OKHCJICHHUS DJIEMEHTOB, a TaKkKe
3apsijaM HOHOB, YKa3aHHBIM B TaOJIHIIE PAaCTBOPUMOCTH KHUCIIOT, OCHOBAHHUM U COJICH;

* 00BICHATH 3aKOHOMEPHOCTH U3MEHEHUS (DU3UIECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BEMIECTB (METAIOB U HEMETAIIJIOB)
1 UX BBICIIIUX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO M TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMHUECKUE CBOMCTBA, XapaKTEePHBIE JIJIsl TPYIIN OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEPHBIC IS KaXKJIOTO M3 KJIACCOB HEOPTAaHMYECKUX BEIICCTB: KHCIOT,
OCHOBAHUM, COJICH;

* IPUBOJUTH TIPUMEPHI PEAKIUN, MOATBEPKIAIOMUX XUMUUYECKHE CBONCTBA HEOPTraHWYECKHUX BEIECTB: OKCHJOB, KHCIOT,
OCHOBAHUM U COJICH;

* OMPENIEIATH BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENH B OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHUSIX;

* COCTaBJISATh OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN OaaHC (11 H3yYCHHBIX PEaKIIHii) 110 PEII0KCHHBIM CXEMaM PEaKITnii;

* POBOJIUTH JIA0OPATOPHBIC OMBITHI, TOJATBEPKIAIONINE XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHHMYECKHUX
BEIIECTB;
Boinycknuk noayuum 603mMo0x4cHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUS. NPABUTL IKOJOSUYECKU 0e30NACHO20 N08edeHUsl 8 OKpyicaroujell npupooHoll

cpeoe;



* NOHUMAMb CMbBICT U HE0OX00UMOCMb COON00eHUsT NPEeONnUCAHUU, NpedllacaemvblX 8 UHCMPYKYUAX NO UCNOTIb308AHUIO
JleKapcma, cpeocmas OblmMoGoU Xumuu u op.;

* UCNOIL306aMb NPUOOPEMENHble KI0Uegble KOMNEeMeHMHOCMU NpPU  GblNOJIHEHUU UCCLe008AMENbCKUX NPOEKMO8 No
U3YYEHUIO C8OLICE, CNOCO008 NONYYeHUs U PACNO3HABANUS 8eUjeCm8;

* paseu8amv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmed YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu
pabome ¢ mexkcmamu Y4eOHUKa u OONOJHUMENbHOU AUMepamypou, CHPAGOYHbLIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCMb K
VBACEHUIO UHOU MOYKU 3PEHUSL NPU 00CYHCOeHUU PE3YIbMAaAmo8 8bINOIHEHHOU pabombl;

* 00bEeKMUBHO OYeHU8amov UHQDOPMAYUIO O Bewecmeax U XUMUYeCKUX npoyeccax, Kpumuyecku OmHOCUMbCA K
NCeBOOHAYUHOU UHGOpMayuu, He0oOPOCOBeCMHO peKllame, Kacarowelcs UCNOIb308aHUsl PA3IUYHBIX 6eUyeCms.

* 0CO3HABAMb 3HAYEHUE MeOPeMUYEeCKUX 3HaAHUL OJis1 NPAKMUYECKOU 0essmelbHOCMU Yello8eKa;

* ONUCHIBAMb U3VUEHHBIE 00BLEKMbl KAK CUCTNEeMbl, NPUMEHSS I02UKY CUCTEMHO20 AHAU3A;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX HNEePUOOUYECKOU CUCmeMbl XUMUYECKUX JS1eMeHmo8 Oni OObACHeHUs U
npeosuUdetUsl COUCME KOHKPEMHbIX 6euecms;

* pazeueamv UHQOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMEOM YeayOlenus 3HAHUU 00 UCmopuu CMmaHo81eHUs
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NePUOOULECKO20 3aKOHA KAK 00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObl, d MAKH#Ce O
COBPEMEHHBIX OOCTMUNCEHUAX HAYKU U MEXHUKU.

* cOCMagisims MOJEK)IAPHbIE U NOJIHbLE UOHHBIE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPABHEHUAM,

* NPUBOOUMDb NpUMEPLL  pearkyutl, NOOMBEPHCOAIOWUX CYUECMBOBAHUE B3AUMOCEA3U MeHCOY OCHOBHLIMU KIACCAMU

HeopcaHudYecKux eeujecme,



® NPOCHO3UPO6ANTb PE3Y1bMANIbL 6030elcmeusl pPAaA3TUUHBIX qbaKmopoe HA U3MEeHeHUue cKkopocmu XUMUYECKOU peaxkyuu,
® NPpO2cHO3UpOBANtb PE3)Y1bManiol 8030elcmeus Pa3iudHsvlx (])akmopoe HA CMeWeHUE XUMUHUECKO20 PABHOBECUAL.
* NPOcHO3UpO6AMb XUMUYECKUE ceoticmaeda eeulecne Ha OCHoee Ux cocmaesa u cmpoerusl,

® NpoZcHO3UpO6AaANntb CcnocobHOCMb gewecmeaea npoAeAmb OKUCIUMENIbRbLIE UIU 60CCMAHOBUMETIbHbLE ceolcmea ¢ y’{émOM

cmeneHell OKUCTEeHUs. INIEMEHM OB, 6xod;m;ux 6 e2o cocmae,

® 6bIA6JAIMb CYUeCmBo6dHUE 2eHEeMUYECKOll B83AUMOCBA3U Me:)fcdy eeuecmedmu 6 pﬂdy npocmoe eeuiecmeo — OKCUO —

2UOPOKCUO — COJIb;

® OpcaHUu306bl8AM°L, npoeodumb ydyeHuueckue npoexkmsl no UCCNICO00B8AHUIO  CEOUCNE eeujecme, uUMerOwWuUx e6di;HCHoe
npakmu4ecKoe 3Haverue.
Onucanue y‘leﬁﬂo-MeTOHI/I‘leCKOFO N MAaTCPHAIBHO-TEXHUIECCKOI'O o0ecneueHus

Y4yeOHO — MeTOANYECKOE o0ecIeueHne

1.ITpumepHast mporpaMmma OCHOBHOT'O 00111eT0 00pa3oBaHus 110 XUMUH (0a30BBIN YPOBEHD);

2.ABtopckas mporpamma O.C.I'abpuensna, coorserctByromas dOenepanpsHomy ['ocynapcTBeHHOMY 00pa3oBaTEILHOMY
CTaHAapTy OCHOBHOI'O 0O0Iero 00pa3oBaHus U A0MyIlIeHHass MUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu
(O.C.I'abpuensa [Iporpamma kypca xumun s 8-9 kiaccoB obieodpazoBarenbubix yupexaenuit / O.C.I'abpuensa. — M.:

Hpoda, 2012r.).
3.1 abpuenan O. C., Ocmpoymos HU. I'. HacTonbHas kHura yuutens. Xumus. 9 k 1.: Meroguueckoe nocooue. — M.: JIpoda,

2010r



4. Xumust. 9 k 11.: KontposnbHbie 1 ipoBepouHbie padoTsl K yueOHuky O. C. ['abpuensina «Xumus. 9 / O. C. IN'abpuensu, I1. H.
bepeskun, A. A. Ymakoa u np. — M.: [Ipoda, 2009r.

5.I'abpuenan O. C., Ocmpoymos H. I'. 3yuaem xumuio B 9 k 11.: lunaktuyeckue Mmarepuansl. — M.: biauk mmroc, 2000r.

6.l abpuenan O. C., Awyrosa A. B. Pabouas terpans. 9 k 1. K yue6nuky O. C. ['abpuensna «Xumus. 9». — M.: Jlpoda, 2012r.

1.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumus B TecTax, 3ajadax, ynpaxkHeHusx. 8— 9 ki.— M.: Ipoda, 2009r.

MarepuajbHO-TEXHHYECKOe O0ecredeHue:

Jlns oOydeHHst ydaluxcsi OCHOBHOM IIIKOJIBI B COOTBETCTBHM C TpeOoBaHusiMu DenepaibHOTO TOCYIapCTBEHHOIO
00pa3oBaTEeNbHOTO  CTAaHJIApTa HEOOXOAMMa pealnu3alus AESITEIbHOCTHOTO Mojaxoja. JlesTelbHOCTHBIM Moaxoj Tpedyer
MTOCTOSIHHOM OIOPBI MpoIecca 00yYEHUs XUMUU Ha JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, MPAKTUUECKUE 3aHATHUS U JTa00paTOpHbIE
OTBITHI, BBHIMOJIHSEMbIE YydamuMmucs. KaOuWHET XuMUM  OCHAIIEH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO W J1abopaTopHOTro

000py1IOBaHUS 1O XUMHH JIsi OCHOBHOM IKOJIBI. B kabuHEeTe XMMUHM OCYIIECTBIAIOTCSA KaK ypOUYHas, TaK U BHEYpOdHas (pOpPMbI yueOHO-

BOCIUTATENHHON JAeITeNbHOCTU ¢ yyamumucsa. OcHaileHue B 00JbIIel 4acTu cooTBeTCTBYeET [lepeunto o0opymoBaHus kabuHeTa XUMHUH U BKJIIOYAET
pa3IMYHBIE TUIIBI CPEJICTB 00yUeHUs. bobiyio 4acTh 000pyAOBaHUS COCTABIISIIOT y4eOHO-TIPAKTUYECKOE B yueOHO-1abopaTopHOE 000pyIOBaHHE, B
TOM YHCJIIC KOMIUICKT HAaTypaJlbHBIX O6T)CKTOB, Moaciu, HpI/I60pBI U HUHCTPYMCHTBI IJId MNPOBCACHHA )IeMOHCTpaHI/Iﬁ U MPAKTUUYCCKHX 3aH$[TI/II\/’I,
JIEMOHCTpPAIIMOHHBIEC TaOIUIIBI, BUIECO, ME/INa OCHAIIICHHE.

B xoMmiekT TeXHHUecKux M MH(POPMAITMOHHO-KOMMYHUKATUBHBIX CPEACTB OOYUYCHHs BXOJAT: ammapaTypa AJs 3amuceil U BOCIIPOU3BEICHUS
ayano- u BI/IHeOI/IH(i)OpMaHI/II/I, KOMITIBIOTEP, MYJIBTUMEANA ITPOCKTOP, JOCKa C HHTepaKTHBHOﬁ HpI/ICTaBKOI\/'I, KOJUICKOUA Meaua-peCypCoB, BbIXO/ B

HNuTtepner.

Hcnons3oBaHue OJICKTPOHHBIX CPCIACTB O6y‘~ICHI/I$I IIO3BOJIAIOT!



® aKTHBH3UPOBATH JAEATEIBHOCTH OOYUYAIOIINXCS, TOTY4aTh 00JIee BHICOKME KAYECTBCHHBIC PE3yIbTaThl 00YUCHHS;
e 1pu noarotoBke k EI'D obecrnieynBaTh caMOCTOSATENBHOCTD B OBJIAICHUH COJIEPKAaHHEM Kypca .
e (dopmupoBars UKT - KOMIETEHTHOCTH, CHOCOOCTBYIOIIYIO YCIIEIIHOCTH B Y4€OHOM €ATEIbHOCTH;

e (dopmupoBats YVY/I;

Hamypanvhvie 00vekmot

HatypanbHble 00BEKTHI, UCMOIb3yEMble B OOYYEHUU XHMHH, BKJIIOUYAIOT B C€Osl KOJUIEKIIMM MHUHEPAJIOB W TOPHBIX MOPOJ,
METaJUIOB U CIJIaBOB, MUHEPAIbHBIX YA0OPEHUH, MJIaCTMACC, KAYYyKOB, BOJIOKOH U T. 1.

O3HaKOMJIGHHE Y4YaIlllUXCs ¢ oOpasllaMH HCXOJHBIX BEIIECTB, MOJYNPOAYKTOB M TOTOBBIX M3JCIIHNA IMO3BOJSET MOJYYHUTH

HarJisiIHOC MPCACTABJICHUC 00 »THX Marcpualiax, X BHCINHEM BHUJC, 4 TAKIKEC O HCKOTOPLIX (I)I/ISI/I‘-ICCKI/IX CBOMCTBAX.

XumuuecKkue peakmuevt U Mamepuaivl
OOGpamieHue co MHOTMMHU BEIIECTBAaMU TPEOYET CTPOroro COOMIOCHUS MPAaBUI TEXHUKU O€30MacHOCTH, OCOOEHHO MpH

BBIIIOJIHCHUM OIIBITOB CaMHMMH Y4YalllUMHUCH. Bce HeO6XOI[I/IMI>Ie MCPBI IIPCAOCTOPOIKHOCTH YKa3aHbl B COOTBCTCTBYIOIIHUX

NOKYMEHTAaX U UHCTPYKIUSAX.

Xumuueckasn nabopamophnasn nocyoa, annapamsl U NPUOOPL
XuMHYecKas ocy/1a MoaApa3AeiiieTCs Ha JIBE IPYIIIbL: IS BHIIOJHEHUS OIMBITOB YUAITUMHUCS M JIEMOHCTPAIIMOHHBIX OIBITOB.

[Tpubopsl, ammapaTel W YCTAaHOBKH, HCIOJIb3yEeMbIE HA ypOKAaX XUMHUH, MOJPA3JCISAIOT Ha OCHOBE MPOTEKAIONIMX B HUX

(1)I/IBI/I‘I€CKI/IX U XUMHUYCCKHUX .

Mooenu



OOBbeKkTaMu MOJICTTUPOBAHUS B XHUMHH SIBJISIFOTCST  QTOMBI, MOJICKYJIbI, KPHUCTaJUIbl, 3aBOJICKHE almaparbl, a TaKke
MPOUCXOIAIINE POLIECCHI.

B npenomaBaHuM XMMHHM HCIOJIB3YIOTCS MOJCIM KPUCTANIMYECKUX PEIIETOK aiMasza, rpadura, cepsl, pocdopa, okcuaa
yraepona(ly), moBapeHHOW coiM, Jibja, Hoja, jKejie3a, MeId, MarHus, HaOopbhl Mojejell aTOMOB JUIsl COCTaBJICHUS
IaPOCTEPKHEBBIX MOJETIEH MOJIEKYI.

Yueonvie nocoous na neuammnoii ocnose

B mpomecce oOydeHHsST XHMHUU HCHOJB3YIOTCS CICAYIOIIME TaOJUIIBI IMOCTOSHHOTO AKCHoHHpoBaHus: «llepronnueckas
cuctrema xumudeckux osneMmeHtoB J[.M. MenaeneeBa», «Tabnuua pacTBOPUMOCTH KHUCIOT, OCHOBaHUUA U  COJEH»,
«DJIEKTPOXUMHUUECKUH Pl HAMPSHKEHUM MeTaJIIoB», «KpyroBopoT BEIIECTB B IPUPOC» U JIp.

Jlns opraHu3anMd CaMOCTOSTENBHOM pabOThl OOYYAIONIUMXCS HA YpOKax MCIOJB3YIOT Pa3HOOOpa3HbIe IUIAKTUYECKUE
MaTepualbl: TETpaau Ha TeYaTHOM OCHOBE WJIM OTIEIbHBIC pabouyre JUCTHl — HMHCTPYKIIMH, KApPTOUYKH C 3aJaHUSIMHU pa3HOMN

CTCIICHU TPYAHOCTH I N3YUCHHA HOBOI'O MaTCpualia, CaMOIIPOBEPKHU U KOHTPOJIA 3HAHUM ydalmuxcs.

Jlnst obecneyeHunst 6e30MacHOro Tpyaa KaOWHETEe XMMUU UMEETCS:
® MPOTHUBOIOKAPHBIA UHBEHTAPh
® anTeyKky ¢ HAOOPOM MEIMKAMEHTOB U MEPEBSI30UYHBIX CPEJICTB;

® WHCTPYKIIMIO IO MpaBuUiiaM 0€30MaCHOCTH TPY/ia ISl 00yUYaroInuX Cs

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



IloypouHoe IuIaHUPOBAHHUE

NQ Tema u TUII Ypoka I[aTa 9J1eMeHTBI CoacpKaHus Hna}mpyeMbIe pPe3yJdbTaThbl
1/ IpenmerHbie Mertanpeamernbie Y'Y/ JIMYHOCTHBIE
- YYIA
BBE}ICHI/Ie. Oﬁlllaﬂ XaApaKTEePUCTUKA XUMHYECCKUX 3JIEMECHTOB U XUMHNYECCKUX pealcuni/i. Hepnoxmqeclmﬁ 3aKOH U mepuoaAnYeCcKas CucreMma
xumudeckux 3jeMeHToB JI.M.Menaeneena. (104.)
1. | XapakrepucTukaxum Beonusiit uncrpykrax nmo OT u Th. Hayuamcs: XapakTepu30BaTh PerynisiTHBHBIe: CTaBAT yIcOHBIC dopmupyroT
MUYECKOrO deMEHTA XapaKkTepuCTHKA XUMUIECKOTO XAMHAYECKHE 3JIEMEHTHI 1-3 —T0 3aJI1a4¥ Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBEHHOE
d7eMeHTa 1o nosozkernsio B [ICXI neproaa o ux nojoxenuo [ICXD | 4ro yXke U3BECTHO U YCBOEHO OTHOIICHHUE K
Ha OCHOBAHUH €r0 J.U. Menneneesa. 3
.. Menneneena. y4aiumcs, ¥ Toro, 4To eé YYEHUIO
ITOJIOKCHUA B JleMOHCTpaLIMA: MOIEIM ATOMOB THonyuam éozmooicnocmo HEHU3BECTHO
[Tepuoanueckoit aniemenTos 1-3 —ro neprozos HAy4umvCs: ONUCHIBATL n3ydeHnsle | [103HABATELHLIE: CAMOCTOATEILHO
cucTeMe 00OBEKTHI KaK CHCTEMBI, TIPUMEHSISI BBIJICTISIOT ¥ YOPMYJIUPYIOT
1. . Menneneesa JIOTHKY CUCTEMHOT'0 aHaJIHu3a MIO3HABATEJIEHYIO LENIb
KoMMmyHuKaTHBHBIE: QOPMYIHPYIOT
COOCTBEHHOE MHEHHE M TIO3HUIIHIO,
3aJal0T BOMIPOCHI, CTOST MOHATHBIE IS
napTHepa MOHATUS
2. | CBolCTBa OKCUIOB, XUMHUYECKHE CBOMCTBA OKCHJIOB, Hayuamcsa: na3piBath obmme PerynsiruBHBIE: CTaBAT y4eOHYIO IIposBasroT
KHCJIOT, OCHOBAaHHUH U OCHOBAHWUH , KUCIIOT, COJICH B CBETC XMMHYECKHE CBOMCTBA KHCIOTHBIX, 3a/1a4y, ONPENENSIIOT YCTOMYUBBIN
o TEOPHUH SJIEKTPOIMTHICCKOU OCHOBHBIX OKCHJI0B, KMCJIOT, MOCJIEIOBATENEHOCTh IIPOMEXYTOUHBIX | y4eOHO —
COJICH B CBETE TCOpUH Aucconmnaly U OKUCJICHU - OCHOBAHUM U COJIEH C MO3UIIUU Lesnel ¢ yueToM KOHKPETHOTO M03HAaBaTEIbHBIN
SICKTPOJIUTHICCKON BOCTaHOBJICHHA TDJI; NpUBOAUTE TTPUMEPHI pe3yJIbTaTa, COCTABISAIOT IJIaH U MHTEpPEC K
JUCCOUaIuu 1 peaxkuui, IoITBEPKAAIOIINUX aJNTrOpPUTM JEHCTBUM HOBBIM
OKUCJICHUMA- XMMHUYECKUE CBOMCTBA: OKCHUJIOB, Ilo3naBaTeabHbIE: criocobam
BOCCTAHOBJICHIS KHCIJIOT, OCHOBAHUH, COJIeH; CaMOCTOSTENIFHO BBIJCIISAIOT perieHus 3a1a4
OIIPEAECIATH BEIIECTBO — OKUCIHUTENb | (HOPMYIUPYIOT TO3HABATEIBHYIO 11€1b,
1 BEILECTBO —BOCCTAHOBUTEID B WCTIONB3Ys OOIIHE IPUEMBI PEIICHUS
OBP; 3aja4
Tlonyuam eo3moorcnocmo KomMmyHukaTHBHBIC:
Hay4umucs: IPOrHO3UPOBATH Kontpons u onenka neiicteuit
CIIOCOOHOCTD BEIIECTBA MPOSIBIISATH napTHepa
OKHCITUTEIbHBIC WIH
BOCCTAHOBHTEJIbHBIE CBOWCTBA C
YYETOM CTETECHEN OKUCIICHUS
9JIEMEHTOB, BXOJSIINX B €T0 COCTAB
3. AM(I)OTepHLIC OKCHUBI [TonsTHE O IEPEXOHBIX JIEMEHTAX. Hayuamcs: xapakrepu3oBaTh PeryasituBHbIe: IIposBnsitoT
AmporepHOoCTh. I'eHeTHYECKNH PN XMMHUUECKHEe CBOMCTBAa aMPoTepHbIX | [IpHHUMAIOT U COXPaHSIOT Y4eOHYIO Jo0poxenaTenb

U TUAPOKCUJIbI




NEPECXOTHOTO2JICMCHTA.

OKCHUAOB U TUAPOKCHUIOB;

3aJa4y, YYUTbIBAIOT BbIACJICHHBIC

HOCTb,0T3EIBUMB

JIa6.ombiT: 1.ITonyuenne runpokcuna HCIO0JIb30BaTh IIPU XapaKTEPUCTUKE | YUYUTEIEM OPUECHTUPBI NICUCTBUS B OCTb, KaK
LMHKA U MCCIIENOBAHUE €TO CBOKCTB BEIIIECTB NOHITHE «aM(pOTEPHOCTEY», | HOBOM yueOHOM MaTepHaie B MIOHUMAaHHEC
IIPOBOJUTH OIIBITHI, COTPYAHHUYECTBE C yUUTEIEM YyBCTB
MOATBEPIKAAIOIINE XUMUYECKUE Ilo3naBartenbHbIE: JPYTUXIIIOAEH U
CBOMCTBa aM()OTEPHBIX OKCHIOB U CraBat u GopMyIHPYOT IpodaeMy COTIEPEKMBAHNE
THIPOKCUIOB; YpOKa, CaMOCTOSITENILHO CO3AI0T UM
Tonyuam eosmodcnocms ANTOPUTM AEATENBHOCTH MIPH PELIECHUN
HAay4umuvCcs: 0CO3HABATh 3HAYEHHE po0IIeMbI
TEOPETUYECKUX 3HAHUU IS KoMMyHuKaTHBHBIE:
NIPaKTUYECKOU JESITEIbHOCTH IIposABIISAIOT aKTUBHOCTH BO
YeJI0BEeKa B3aUMOJECHCTBUM ISl PELLICHUS
[IO3HABATEJIbHBIX U
KOMMYHHUKAaTHBHBIX 3a/1a4(33aJal0T
BOIPOCHI, (POPMYIUPYIOT CBOH
3aTpyAHEHUs], IPEIaraloT IOMOIb B
COTPYIHHIECTBE)
Hepno TIMYECKUN Crpykrypa [ICXD JI.1. Menneneesa. Hayuamcsa: onuceiBath U PerynstuBHbie: Onpenenstor
3aKOH U Crpoenne atoma. PU3HIECKUM CMBICIT XapaKTepU30BaTh TAOIHUHYIO [InanupytoT cBOU AeHCTBUS B CBOIO JTUYHYIO
I TIOPAZIKOBOTO HOMEPA, HOMEpa Nepuoaa, | gopmy [ICXD [1.11. Menzneneesa; COOTBETCTBHH C ITOCTABJIEHHON TO3UIIHIO,
CproAnHccKas HOMEpa I'PYIIBEl XHMHIECKOT0 3JIEMCHTA | nepaTh yMO3aKIOUYEHHS O XapakTepe | 3aJaueid U yCIOBUSIMHU €€ pealn3alul aJIeKBaTHYIO
cucTeMa B IICXD JL.N. Menneneesa. [IpUiuHbl | y3vienenns cBOWCTB XHMHUECKHX nudpepeHupon
. . Menneneena B M3MEHEHN: CBOMCTB XMMUCCKHX 5JIEMEHTOB C yBeJIUYeHHEM 3apsioB | [o3HABaTe/IbHbIE: CTABST aHHYIO
CBCTC YUCHMS O PJICMCHTOB | HX COCIMHCIHI B aTOMHBIX SJIEP. 1 GOPMYIMPYIOT LEH U TPOOIEMBI CaMOOLICHKY

CTPOEHUU aTOMa

MepUo/ax v rpyInax, rIaBHBIX
noxnrpynnax [ICXD .. Menneneesa,
JleMoHCcTpanus: pa3auyHbie HOPMBI
Ta0JIUI TIEPUOANICCKON CUCTEMBI.
Jla6.onbIT: 2.MogenupoBaHue
noctpoenus [leproanveckoi CHCTEMBI
J.N. MenneneeBa

Tonyuam eosmodicnocms
HAy4umuvCs. MIPUMEHATh 3HaHUS O
3aKOHOMEPHOCTSIX NEPUOIUUECKON
CUCTCMBbI XUMHUYCCKHUX 3JICMCHTOB
JJIsL 0OBSCHEHUS U NpCeABUACHUA
CBOWCTB KOHKPETHBIX BELECTB

YPOKa; OCO3HaHHO U IPOU3BOJIEHO
CTpOSIT B yCTHOM M MUCBMEHHOU opme

KoMmyHukaTuBHbIe:
Biajenne MOHOJIOTHYECKOM 1
JTUATIOTHYECKON (hopMaMH pedn

CBOMX YCIIEXOB B
yuebe

XuMuueckas
OpraHu3anus >KUBOi
Y HEXKUBOW IPUPOJBI

Xumuueckas opraHu3anus ;KMBoil u
HEXXHMBOM MpUPObl. XUMUUECKUN
COCTaB s1/Ipa, MAHTUU U 36MHON KOPBL.
XUMUUECKUE ITIEMEHTHI B KJIETKaX
KHBBIX OpPraHu3MoB. Makpo- u
MHKPOAJIEMEHTHI.
Jdemoncrpauusi:Monens cTpoeHus
3€MHOTO IIapa B TONEPEIHOM
paspese

Hayuamcsa: xapakTepuzoBaTth
XUMHYECKUH COCTaB KUBOU KIETKHU;
COCTaB $1/Ipa, MAaHTHUH 3€MHOH KOPBI;
THonyuam eosmoocrocmo
Hayyumscs: OOBSICHATD MUD C TOUKH
3pEHUs] XUMUH

PerynsituBHBI€: paboTaTh 110 IUIAHY,
UCTIONB3YS CIIEIHAIBLHO TT0100paHHbIe
cpeicTBa. YMEHHE OLIEHUTh CTENEHb
yclexa WiIM Heycrexa CBoel
JIeSITEIbHOCTH

Ilo3HaBaTenbHbIE: AaHATN3UPOBATH,
CpaBHUBATH U 0000IIATh N3YIECHHBIE
noHATHs. CTPOUTH JOTHIECKOe
paccyxIeHue, BKIIO4Yas yCTAaHOBICHNE
MPUYIMHHO — CJICICTBEHHBIX CBSI3EH.

®dopMHpOBaHHE
OTBETCTBEHHOI'O
OTHOIIEHHUS K
YUEHHIO




[MpencTBisaTh UHGOPMALIUIO B BUIE
pHCYyHKa

KoMMmyHuKaTHBHBIE:

OtcTanBaTh CBOIO TOUKY 3pEHHS,
HPUBOIHUTH APTYMEHTHI, HOATBEPIKIast
ux (aKTamMu

KJIaCCI/I(bI/IKaLII/ISI O06001eHre CBeIeHN 0 XUMHYEeCKUX | Hayuamca: ycTaHaBIUBATh PeryasTuBHbIE: OnpenenstoT
XMMHYECKHX PEaKIIHil peakuusx. Knaccmbnvxaum NPHHAIEKHOCTD XUMUECKOH BrlaBuraroT Bepcuu pereHus 3 BHYTPEHHIOIO
XAMHWYECKHUX PEAKIUH 10 Pa3IMYHBIM | pEakIfH K ONPeIeIEHHOMY THITY 0 | TIPOOJIEMBI, 0CO3HABATH KOHCYHBIH TIO3HIINIO
11O pa3IMHBEIM OCHOBAHUSM: OTHOMY 13 KJIacCU(UKAITHOHHBIX pe3ynbTaT oOyJarormuxcs
OCHOBaHMAM COCTaBy U YHMCJly PEArnpyIOUIUX 1 NPU3HAKOB: 1) MO YMCITy H COCTaBy Ha YPOBHE
00pa3yIoNIMXCsI BEIIECTB, TCIUIOBOMY | MCXO/HBIX BEIIECTB U MPOTYKTOB Ilo3naBaTeabHbIE: MOJIOKUTETBHOT
addexTy, peakuuu (peakiuu COeTuHEHUS, Bri6uparoT 0OCHOBaHUS M KPUTEPHUH JIJIsI | O OTHOLIEHHS K
HATPABJICHUIO, M3MCHCHHIO CTETICHEH | pa3jioKeHUs, 3aMEIICHUS 1 O0MeHa); | KIacCU(pHUKAINU 00pa3oBaTeIbLHO
OKHCJICHHS DJIEMEHTOB, 00pa3yIomux 2) 10 BBIJEJIEHUIO UK IIpeoOpa3oBBIBaTE HHPOPMAIIUIO 13 My TMpoILIecCy,
pearupyroue BemecTsa, gase, TIOTJIOIIECHUIO TEIUTOTHI (PeaKkInu OJTHOTO BU/Ia B IPYTOi M BEIOUPATH ISl | TOHUMAIOT
HCIOJIb30BaHUIO KaTaJIM3aTopa. 3K30TEPMHUUECKUE U cebs ymoOHyto dpopMy puKcanuu HEOOXOIUMOCTh
JIa0. onbITHI: SH/IOTEPMHYECKHE); TpeCcTaBICHNS MHPOpMAITIH Y4EHHUS
3. 3amMelieHre Kene30M MeIu B 3) 10 U3MECHEHUIO CTEIICHEH
pactBope cynbdara meau (11) OKHCIICHHSI XUMUYECKUX IeMeHTOB | KoMMyHUKaTHBHBIE:
(peakuy OKHUCITUTEIHHO- OrtcTanBaTh CBOIO TOUKY 3PEHHUS,
BOCCTaHOBUTEJBHEIE); MIPUBOJUTH APTYMEHTBI, TOJITBEPKIast
4) o 06paTHMOCTH mporecca ux ¢akramu. Pa3zaugats B ycTHOH pedn
(peakuuu obpaTUMBbIE U MHEHHE, JI0Ka3aTeIbCTBA, TUIOTE3bI,
HeoOpaTHMEIe); Teopuu
Honyuam 603mModHCHOCMb HAYUULCSL:
COCTaBIISITh MOJIEKYJISIPHBIC U
M10JIHbIE HOHHBIE YPABHEHUS 110
COKpAILEHHBIM HOHHBIM
YpaBHEHHUSM.
IlousTue o CKOpPOCTH [ToHsiTHE O CKOPOCTH XUMHYECKON Hayuamca: HazpBaTh (akToOpHI, PerynsituBHble: IIposBrsitoT
XUMHYECKO peakunu. GakTopsl, BIUAIOIINE HA BIIMSIFOLIME HA CKOPOCTh CaMOCTOSITEeIEHO OOHAPYKUBAIOT H YCTOWYUBBIN
CKOPOCTh XUMHUYECKUX PEaKLUH. XUMHUYECKOHN peakiiy U O0BSACHITH (bopMyIHPYIOT IpoOIIEMY. y4eOHO —
peaxnn JdeMoHcTpauum: WX BJIMSIHUE HAa CKOPOCTh MO03HABATENbHBIN
3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIiy; Ha3bIBaTh IMo3HaBaTeabHbBIE: WHTEpEC K
XUMHUYECKON peaKIuy OT MPUPOIBI (hakTOpBI, BIMAIONIE HA CMEIIIEHHE | BBISABISIOT IPUYUHBI U CIICACTBHS HOBBIM OOIITUM
pearupyroInx BEIIeCTB. XUMHUYECKOTO PABHOBECHSI. siBieHU. CTPOST JTOTUIECKUE crocobam

3aBHCHMOCTH CKOPOCTH XHMUYECKOI
peaxIyy 0T KOHIIEHTPAIIH
pearupyrommx BeecTs.

Ionyuam 603modicHocmo
Hay4umbcs: IPOTHO3UPOBATH

paccyXIeHHs, yCTAHABIHBAIOT
MIPUYHUHHO — CJICJICTBEHHBIE CBSI3H

pelIeHus 3amaq




3aBUCHMOCTh CKOPOCTH XHMHUYECKON
peaKkuy OT IUIOMIAAN
COIIPUKOCHOBEHHUS peariupyromumx
BEIIECTB («KHIIALIUHN CIIOM»).
3aBHCHMOCTh CKOPOCTH XHMUYIECKOI
peaxmuu ot

TeMIepaTypbl pearupyromnux
BEIIIECTB.

JIa6. OnsITHI:

4. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEaKLMU OT

MIPUPOJIBI pearupyronX BeleCcTB Ha
pUMepe B3aUMO/ICHCTBUH KUCIIOT C
MeTajulaMu. 5. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOH PeaKIuu OT
KOHIICHTPAILIUH PearupyroIInX
BEIIIECTB Ha pUMepe
B3aUMOJEHUCTBHUS [IUHKA C COJISTHOM
KHCJIOTOH pa3InyHON KOHIICHTPAIIHH.
6. 3aBUCUMOCTb CKOPOCTH
XMMHUUYECKO# peakiiy OT IJIO0IIAAN
COIPUKOCHOBEHHUS peariupyromnx
BEIIIECTB.

7.MopaenupoBaHue «KUIISIILETO CIOS».
8. 3aBUCHMOCTH CKOPOCTH
XUMUYECKOW PEaklMu OT
TEeMIepaTyphbl pearupyroIuX BEMIeCTB
HAa TpUMepe B3aUMOJICHCTBHS OKCHIA
meau( Il) ¢ pacTBopom cepHOit
KHCJIOTHI pa3IMIHON TeMITepaTyphl

pe3yabTaThl BO3ACHCTBUS
pa3nuHBIX (haKTOPOB HA U3MEHEHHE
CKOPOCTU XUMHUYECKOH peaKIuH;
MIPOTHO3UPOBATH PE3YJIHTATHI
BO3/ICHICTBUS PA3IMYHbBIX (PAKTOPOB
Ha CMEIICHNE XUMUUYECKOTO
paBHOBECHS

KoMMmyHuKaTHBHBIE:

YUUTHIBAIOT pa3Hble MHEHHS U
CTPEMSATCS K KOOPAMHALINY PAa3IHYHBIX
MO3ULHUHA B COTPYAHUYECTBE,
(bopMyIHPYIOT COOCTBEHHOE MHEHHUE U
MO3ULIUIO

KaranmnsaTtopst

Karanuzatops! u kartanus.
WHrnburopsl. AHTHOKCHIAHTEL.
JdemoncTpanum:

I'oMoOreHHsIi U reTeporeHHbINn
Karanu3bl. DepMEHTaTUBHBIN
karanu3. UTHrubupoBanue.
Jla6.onbITHI:

9. PaznoxeHnue

MEPOKCHJIa BOJOPOA € MOMOLIBIO

Hayuamca: ncnons3oBaTh npu
XapaKTEepUCTHUKE MpPEBpalleHUuN
BELLECTB IOHATUS «KaTaJIu3aTop»,
«UHTHOUTOP», «AHTHOKCHIAHTHD»,
NIPOBOJUTH HECIOKHBIE XUMUUECKUE
OTIBITHI ¥ HAOJIOICHUS 3a
HU3MEHEHUSIMU CBOICTB CBOMCTB
BELIECTB B MIPOLIECCE MPEBPAILLEHUH,
cobmonats npasuia Th u OT.

PeryasituBHbIe:

Y4HUTBIBAIOT IIpaBUJIO B INITAaHUPOBAHUN
1 KOHTPOJIE crioco0a peleHus,
OCYIIECTBIISIOT MOUIATOBBIN KOHTPOJIb

Ilo3naBartenbHbIC:

CaMOCTOSITETBHO CO3AAI0T AITOPUTM
JIeSITEJIbHOCTUT IIPU peleHnH MpooIieM
Pas3IMYHOTO XapakTepa

VcBoeHne
TPaBUIT
I/IHJII/IBI/I]lyaJ'lBHO
TOHu
0e30macHOro
noseaenus BUC,
YTOXKAIOIIHX
JKA3HH U
3/10POBBIO




okcuaa mapranua (IV) u xatanassl. Tonyuam eo3modrcHocmo KoMmyHuKaTuBHbBIE: JroJIen
10. O6HapyxeHHe KaTajasbl B Hayyumocs: TpaMOTHO oOpamatbest | JloroBapuBaroTCst 0 COBMECTHOM
HEKOTOPBIX MHUIIEBBIX IPOTYKTAX. C BellleCTBaMU B ITIOBCETHEBHOM JIeSITEIIbHOCTH, MIPUXOIAT K 00IeMy
11. IarnbupoBanne B3aUMOACHCTBUS | JKU3HU pELIEHHIO, B TOM YHUCIIE U
KHCJIOT ¢ METAJIJIaMH YPOTPOIIMHOM CTOJIKHOBEHUIO HHTEPECOB
9. | O600menue u Hayuamcs: 0606marh 3HAHUS 1 PeryisTHBHbBIE:
CHCTEMATH3aLKs TIPEACTABIATE UX CXEM, TaOITHII, BHUOCSIT HE0O0XOIUMBIC KOPPEKTUBHI B
o NIpe3eHTaLMH JIEHCTBUE MOCIE €r0 3aBEpLICHMS Ha
3HaHHMU I10 TEMC
OCHOBE €r0 U y4eTa Xxapakrepa
«Bsenenne» CHETaHHBIX OMIHOOK
Ilo3naBaTenbHbIE:
CtposT peueBoe BbICKa3bIBaHHE B
YCTHO¥ U MHChMEHHOH popme
KomMyKkaTHBHBIE: KOHTPOIHPYIOT
JICHCTBUS IapTHEpA
10. KourpoabHnasn KoHTpois npeaMeTHBIX U Hayuamcs: npUMEHATh NONIydeHHble | PeryasiTuBHBIE: OCYLIECTBIISIOT Beipaxxaror
paGoraNel MeETanpeIMETHBIX YIeOHBIX NeHCTBU | 3HaHWA M COPMHUPOBAHHBIC YMEHUS | TOIIATOBBI ¥ UTOTOBBIA KOHTPOJH IO | aeKBATHOE
1o reMe « Brenenue. JUTS peIICHUs YIeOHBIX 3a1ad pe3ynbTaty TIOHUMAaHUe
116 TeME OOmas xapaKTepUCTHKA XUMUIECKIX Ilo3naBaTenbHbIE: MIPUYHH ycIiexa
«Bsenenue» 3JIEMEHTOB U XUMUYECKHX PEAKIIHI. CTPOSIT PEYEBOE BBHICKA3bIBAHUE B U Heyclexa
[lepuoauueckuii 3aKoH u YCTHOH W THCEMEHHOH popme yaeOHOI
[lepuoauueckas KoMmykaTuBHbBIE: yUUTBHIBAIOT JIeSITENIbHOCTH
CHCTEMAa XUMHUYECKUX DJIEMEHTOB pa3HbIe MHEHUS U CTPEMSTHCSA K
. 1. Menneneesa KOOpJUHALMY Pa3IMYHBIX IIO3ULUH B
COTPKYJHHYECTBE
Tema 1. Metamabi(184.)
11. | ITomoskeHue ITonoxxeHue MeTayIoB B Hayuamcs: xapaktepnu3oBatb PeryasituBHbIe: Onpenenstor
3IeMEHTOB-METAIOR [lepronuueckoit cucreme METAaJUIBI [0 UX MOJO0XKEHHUIO B [TpuHUMAIOT ¥ COXPaHAIOT y4eOHYIO CBOIO JIMYHYIO
Tepommaeckoii XUMHYECKHUX DJICMEHTOB TICXD JI..MeHnueneena, 3a/1a4uy, MJIaHUPYIOT CBOU JEHCTBUS B MO3ULIHIO,
B 1ICpHOA . 1. MenneneeBa. Meramndeckas OIMCHIBATh CTPOCHUE COOTBETCTBUU C IIOCTABJIICHHOM 3a7aueii 1 | aJCKBaTHYIO
CUCTEMC KPHCTAIUTHYECKAS PEIIETKa (U3MIecKue CBOICTBA METAJIIOB, | YCTOBHAMH €€ Peal3alyi auddepeHIupoB
I[. H. MenneneeBa u METaIJINYECKass XUMHYECKasl CBA3b. OOBSICHATH 3aBUCHMOCTB CBOUCTB | Ilo3HaBaTeJbHbIE: aHHYIO
OCOOEHHOCTH OOmme ¢huznueckue cBoiicTBa METAJUIOB OT UX MOJIOKEHHS Hcnonp3yroT 3HaKOBO — CUMBOJIMYECKHE CaMOOLIEHKY
CTPOCHHS HX METaJIJIOB. 3 TICX5 JI.M.MeHnneneena; cpeacTBa CBOHUX YCIIEXOB B
CnnaBbl, UX CBOWCTBA U 3HAUEHUE. Tonyuam eosmodcnocms KommykaTtuBHbIe: yuebe

aToMoB. OusuueckKue
CBOMCTBA METAJIJIOB.
CrutaBel

JemoHcTpanuu:
OO0pa3iipl CIIaBoB

Hay4yumoca: IPOrHO3UPOBaTh
CBOICTBa HEN3YUYEHHBIX
3JIEMEHTOB U UX COEIMHEHNI Ha
OCHOBE 3HAaHUH O
TIEPUOANYECKOM 3aKOHE.

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




12.

XUMHAYECKHE
CBOIICTBa METAJIOB

XUMHYECKHE CBOMCTBA METAJIOB KaK
BOCCTAHOBHTEJICH, a TAKXKE B CBETE HX
TIOJIOKEHHUS B DJICKTPOXUMHYECKOM
PSRy HaNPsDKEHUH METaJLIOB.
Jdemoncrpauuu: B3aumoaeiicteue
METAJUIOB C HEMETAIAMHU.

Jla6. onbITel: 12.B3anmopeiicterue
pacTBOPOB KUCJIOT U COJIEU C
MeETauIaMU

Hayuamcsa: onuceiBaTh CBOWCTBA
BEILIECTB HA OCHOBE HAOIIOCHUIM
3a UX MpEBpaIleHUsMH,
JEeMOHCTPHPYEMBIMA YUUTEIIEM,
HCCIIENOBATh CBOMCTBA BEILIECTB
B XOJIE€ BBIIIOJIHEHUS
mab0paTOPHOTO OTBITA, AETATh
BEIBOJIBI O 3aKOHOMEPHOCTSIX
CBOWCTB METAJJIOB B TIEPHOAX H
rpymmax.

Tonyuam 6o3mooicnocmy
Hayuumucs: IPOTHOZUPOBATH
XUMHYECKHE CBOMCTBA
HEU3YUYECHHBIX JIEMEHTOB U UX
COEJMHEHUH HAa OCHOBE 3HAHMI O
MIEPUOTNICCKOM 3aKOHE.

PerynsatuBHbIie:

[TocTanoBka y4eOHOI 3a1a41 Ha OCHOBE
COOTHECEHUSI TOT'0, YTO U3BECTHO U
YCBOEHO , U TOTO, YTO €IIE HEU3BECTHO
Ilo3naBarenbHbIe:

BeIgBIskeHnE TUIIOTE3, NX 000CHOBAaHUE,
JIOKa3aTeNbCTBO

KommykatuBHbIe:

y‘IaBCTByIOT B KOJIJICKTUBHOM
0o0cyXIeHnn mpobiieM, MPOSIBIISIOT
AKTHUBHOCTbH BO BSaHMOﬂeﬁCTBHH JJIsA
peuicHus KOMMYHUKATHBHBIX u
IIO3HABAaTCJIbHBIX 3a1a4

DopMUpPYIOT
yMEHHUS
UCIIOJIb30BaTh
3HaHUS B OBITY

13. | MeTayuibl B pUPOJIE. Mertamret B mpupoze. Oomme Hayuamcsa: cocTaBisith PerynsituBHbie: T'opnocte 3a
O6mue CrocoOBl UX MOTYICHHUS. YpaBHEHHMSI peakUuil , JEKAUUX B | YUUTHIBAIOT PABUJIO B IUIAHUPOBAHUU U PpOCCHIICKYIO
6 JIa0. onbITHI: OCHOBE IIOJTyYEHUS] METAILIOB. KOHTpOJIE criocoda IeHCTBHS HayKy
CIIOCOOBI MX 13. O3HakomiieHue ¢ pyaamu xenesa | Ilonyuam 6o3mooicHocmo Ilo3naBartenbHbIe:
MOJTy9CHUA 14. OxpamuBaHye TUIAMEHU COJSIMA Hay4yumuvcs: MPUBOIUTH Hcnonp3yroT NOUCK HeOOXOIMMOi
IIEJIOYHBIX METAJIJIOB NpPUMEPHl YPaBHEHUH pEaKIIHii, MHGOPMAIIH JJIS BBITIOJTHEHHS Y4€OHBIX
JIEXKAILUX B OCHOBE 3aJJaHUi C HCIIOJIb30BaHUEM YUEeOHOM
MPOMBIIIJICHHBIX CITIOCOOOB JTUTEPATyPHI
MOJTyYEHUS YyTYHA U CTaJIH. KommykaTuBHbI€:
YYUTBIBIOT pa3Hble MHEHHS U CTPEMSITHCS
K KOOPJIMHAITUH PA3IUYHBIX TTO3UIIUH B
COTPYJIHUYECTBE
14. | Perrenue pacueTHBIX PacuerHble 3a71aun 0 ypaBHEHUAM Hayuamcsa: pemats pacyeTHbIE PeryasTuBHbIe: Osnaznenue
327129 C TIOHATUEM XUMHUUYECKHUX PEeaKIUi, IPOTEKAIMMUX | 3a7a4u IO YPaBHEHHAM OI_EeHI/IBaIOT NpaBAIEHOCT BBINOMHEHHS HaBBIKAMH [
) C y4acCTHEM METAJUIOB U UX XUMHUYECKUX PEaKLMMH, JIEHCTBUS Ha YPOBHE aJIcKBaTHOM MPaKTUYECKOU
Maccosdz 001 CcOoeIMHEHU MPOTEKAIOIIUX C YUaCTUEM PETPOCIEKMBHON OLIEHKU JIeSITENIbHOCTH
8bLX00a NPOOYKMa METAIUIOB ¥ UX COEIUHEHUIA. Mo3naBarenbHbIE:
Tonyuam 603modicHocms Bribupator Hanbomnee 3 peKTHBHEIE
HAYUUMbCs: PemaTh CIOCOOBI pelmeHus 3a1a4, KOHTPOIUPYIOT
OJIMMTIUA/THBIE 3a/1a4H. Y OIIEHUBAIOT MPOIIECCUU Pe3yIbTaT
JIeSATEITBHOCTH
KommykaTuBHbI€:
KoHTponupyoT 1eicTBuUs napTHEPA
15. | IlousiTue O KOppO3UU Koppo3sus MeTaioB u crmocoOsI Hayuamcs: ucnionb3oBath Mpu PeryasituBHbIe: Ymenne




METaJIOB 0opBOBI ¢ Hel XapaKTEepUCTUKE METAJUIOB M X | Pasmuuaror crioco® u pe3yiabTaT JEUCTBHS | MHTETPUPOBATH
coeMHeHN noHATus «kopposus | Ilo3HaBaTeJbHBIE: MOJTy4YEHHBIE
METaJIOB», «XUMHUYECKast Brnaneror o0muM npuemMom peneHust 3HAHUS B
KOPpO3Hs», 3aj1a4 MPAKTHYECKUX
«QNEKTPOXUMHUYECKas KommykaTuBHbI€: YCIIOBHAX
KOPPO3HsD», HAXOAUTH CITOCOOBI JloroBapuBaroTCsl 0 COBMECTHOM
3aIIUTHl METAJUIOB OT KOPPO3UH. | AESTEIBHOCTM, IPUXOAAT K 00ImemMy
Tonyuam eosmodcnocms pEIEHNIO
Hayuumvcs | IPUMEHATb 3HAHUSA
0 KOPPO3HH B JKU3HU.
16. [lleno4uHbIe METAILIBL: O061as XxapakTepUCTHKA MISTOYHBIX Hayuamvca: naBatb PeryasituBHbIC: PazButue
obmast MeTaJIOB. MeTalbl B IPUPOJE. XapaKTEPUCTHUKY IIETOYHBIM [InanupytoT cBOU AEUCTBUS B CBSI3U C OCO3HAHHOTO,
OO0uime crocoObl UX MOTYYSHHSI. MeTaJulaM 110 UX TOJDKEHHIO B MIOCTaBJICHHOH 3a/1a4eil U YCIIOBUSIMU €€ YBa)KUTEIBHOTO
XapaKkTCpUCTHKA CtpoeHue aTOMOB. [ICX3 I.U.Menneneena CILLIEHUs u
POEHHUE aTOMO i , p
[I[lenouHbIe METAIBI — MPOCTHIE HCCIIeI0BaTh CBOMCTRA Ilo3naBaTenbHbIE: JoOpoXKenaTenb
BEIIECTBA LIETIOYHBIX METAILIOB — KaK CraBsT 1 GOpMYIHPYIOT LENU | HOT'O OTHOLIECHHUS
MIPOCTBIX BEILECTB. poOJIeMBbl ypoKa K Ipyromy
Tonyuam eosmodicnocmo KommykaTuBHbIE: yenoBeky. Ero
HAy4umucs: TpPaMOTHO AJIEKBaTHO HCHOIB3YIOT PEUEBBIE MHEHHIO,
o0palnaThses ¢ BEIeCTBaMU B cpeacTBa At 3PPEKTUBHOTO PELICHUS CIIOCOOHOCTH
MOBCEJHEBHOM KU3HHU. KOMMYHHUKAaTHBHBIX 3a/1a4 BECTH JTUAJIOT C
JpYyruMu
JIIOAbMU
17. | CoennHenus Baxkueiinme coeTUHEHUS 1IEeT0YHBIX Hayuamcs: xapaktepnu3oBatb PeryasituBHbIe:
IIEJIOYHBIX METAJIOB METaAJUIOB — OKCHUJbI, THAPOKCHUbBI 1 (bnmqecxne N XUMHYCCKHUC YYuTHIBAIOT MpaBUJIO B IIJIAaHUPOBAHUU U
coud (XJIOpUIbI, KapOOHATHI, CBOMCTBA OKCHUJIOB U KOHTPOJIE CIIOCO0a pelieHHs
cynbGaThl, HUTPATHI), UX CBOWCTBA U TUIPOKCUJIOB IIEJIOYHBIX Ilo3naBartenbHbIC:
IIPUMEHEHNE B HAPOJHOM XO3SIICTBE. | METAJIOB, COCTABIIATh Hcnonb3yroT MOUCK He0OX0IUMOiA
Kanuitaeie ymoOpeHwus. XMMHYECKHE ypaBHEHNH, nH(pOpMAanuK 1JIs BEITTOTHEHUS y4eOHBIX
JeMoHcTpanuu: XapaKTepU3yIOIUe CBOMCTBA 3aJJaHUll C UCTIOJIh30BaHUEM YICOHO
OOpasis! WENOYHbIX U LIEJIOYHBIX METAJLIOB, PeIaTh JUTPATyphI
LIEJI0YHO3EMENIBHBIX METAIIIOB. «UEMOYKN» NPEeBPALICHU. KommykaTusHbIe:
BsaumMopelicTBue HaTpHsl, TUTUS C Tonyuam eosmoacnocme VY4UTBIBAIOT pa3Hble MHEHUS U CTPEMSATCS
BOJOM. B3aumopeiictBue HaTpus ¢ Hay4umucs: COCTaBIISThH K KOOpJMHALMK Pa3INYHbIX O3ULUI B
KHCJIOPOAOM «UEMOYKN» NPEeBpaNIeHHH. COTPYAHUYECTBE
18. IllenoyHo3eMeIbHEBIC OO0nrast XxapakTepUCTHKA dJIEMEHTOB Hayuamwcs: naBatpb PeryasituBHbIe: PasButne
MeTaJLIbl: 00mIas m1aBHOM noArpynns! 11 rpynmnsr. XapaKTEPUCTUKY [InanupytoT cBOU NEUCTBUS B CBSI3U C OCO3HAHHOTO,
CtpoeHne aToMOB. IIeTI0OYHO3EMENTFHBIM METaljIaM MIOCTaBJIEHHOH 3a/1a4ei U YCIIOBUSIMHU €€ YBa)KUTEIBHOTO
XapaKTCPUCTHUKA
[IlenouHo3eMENBHBIE o ux noipkeHuro B [ICXD pelieHus u
MeETaJlJIbl — IIPOCThIE BELIECTBA. JA.M.Menneneena, Ilo3naBarte/bHbIC: J0OpO’KenaTenb




XapaKTepru3oBaTh COCTaB aTOMOB,

CraBst 1 (OpMYIUPYIOT LIENU U

HOT'O OTHOLICHUA

HCCIIEeI0BaTh CBOMCTBA MpOOJIEMBI YpOKa K IPyroMy
LIEJIOYHBIX METAJUIOB — KaK KommykaTuBHbIE: yenoBeky. Ero
MIPOCTHIX BEIIECTB. AJICKBaTHO HCIIONB3YIOT PEUCBBIC MHEHHUIO,
Honyyam eosmoacHocme cpenctea s 3Q(HEKTUBHOTO PEIICHUS CIOCOOHOCTH
Hay4umucs: TpaMOTHO KOMMYHHUKATHBHBIX 33149 BECTH JHMAJIOT C
oOpamarbcs ¢ BemecTBaMH B IPYTHAMHU
TTOBCETHEBHOM YKM3HU JIOTBMU
19. | Coenunenus Baxneiimme coemnHeHAS Hayuamcsa: xapaktepu3oBaTh PerynsartuBHbie:
1EJI0YHO3EMEIbHBIX IEJIOYHO3EMETBHBIX ¢u3ndecKkne 1 XUMUIECKHEe YYHUTHIBAIOT IPABWIIO B INTAHUPOBAHUH U
METaJUIOB — OKCH/IbI, TUAPOKCHIBI U | CBOMCTBa OKCHIIOB U KOHTPOJIE CII0cO0a peleHus
METaJIIos COJTH (XJIOPHUIBI, KapOOHATHI, THIPOKCHUIOB Ilo3HaBaTeabHbIE:
HUTpPATHI, Cynb(aThl, pocdarel), UX | IIETOYHO3EMEIbHBIX METAILIOB, Hcnonb3yroT NoucK He0OX0IMMOiA
CBOWCTBA ¥ MPUMCHCHUE B HAPOJHOM | COCTABISTH XMMUYCCKHC HH(POPMALIUY [T BBITIOJIHEHHS YUCOHBIX
X03sCTBeE. YpaBHEHHUS, XapaKTEPU3YIOIINE 3aJlaHu¥ C UCIIOJIb30BaHUEM y4eOHOM
JeMoHcTpanuu: CBOWCTBA IICIIOYHBIX METAJUIOB, JTUTPATYpPhI
BzanmonelicTBue KanbIus ¢ BOJOM. pelmaTrh «IenoYKu» KommykatuBHbIe:
B3anmonelicTBre Maruus ¢ TIpeBpAaIICHIH. YYHUTHIBAIOT pa3HbIC MHCHHS U CTPEMSTCS
KHCJIOPOAOM. Honyyam eosmoscHocme K KOOPAWHAIINN Pa3INYHBIX TO3UIAN B
Jlad. onbITHI: Hayuumscs: COCTaBIATH COTPYAHUYECTBE
15. BzaumoelicTBue KajabIHs C «UETOYKN MPEeBPALLEHUI
BojioH. 16. ITonydenne rumpokcuia
KalbIIUs U UCCIIEIOBAHUE ETO
CBOWCTB
20. | AJroMUHUU — Crtpoenue aToMa, Gu3nIeCcKue U Hayuamvca: nasatb PeryasituBHbIe: Dopmupyror
T1ePEX O IHBIH XMUMHUYCCKHE CBOWCTBA aJFOMHHUS KaK | XapaKTEPUCTHKY aIFOMUHHS 10 [T1aHUpYIOT CBOM JCHCTBUS C HHTEpEC K
MIPOCTOTO BEIECTBA ero nomkenuto B [ICXD MTOCTABJIEHHOW 3a/1a4yeil U yCIOBUSIMU €€ KOHKPETHOMY
snemeHT. Puzndeckue
J.1.Menpeneena, pEIIeHs, OLICHIBAIOT MTPABHIHLHOCTD XIUMHYECKOMY
1 XUMUYCCKHC XapaKTepH30BaTh COCTAB aTOMa, | BBINOIHEHHUS JeiicTBUS 3IIEMEHTY

CBOMCTBA aTFOMUHUS.
[Tonyuenune n
IIPUMEHEHNE
ATIOMUHUS

XapaKTepu30BaTh GUINICCKUE U
XHMHYECKUE CBOMCTBA
AJTIOMHHHS, OOBICHATE
3aBUCHUMOCTH CBOMCTB aJIIOMUHHS
ot ero noJioxkenus B [ICXD
J..MenneneeBa, OObSCHSITh
HpI/I‘II/IHBI XI/IMH‘ICCKOﬁ
I/IHepTHOCTI/I AJTFOMHUHUA.
Tlonyuam 6o3mozcrHocmo
HAy4umuvcs: TpaMOTHO

Ilo3naBaTenbHbIe:

CaMOCTOSITENBHO BBIACTSIOT U
(OpMYyIHPYIOT O3HABATENBHYIO 11ETIb,
HCTIONB3YIOT O0IIHE TPUEMBI PEIICHUS
3a1aq

KommykaTuBHbI€:

JlomyckaroT BO3MOXXHOCTb Pa3JIM4HbIX
TOYCK 3pCHUA, B TOM YUCJIC HE
COBIIAJAIONIUX C X coOcTBeHHOH. U
OPUEHTUPYIOTCSI Ha MO3ULMIO IApPTHEPA B




00pamiaTecs ¢ BEIIECTBAMHE B
MOBCEIHEBHOM KU3HU

06IHCHI/II/I U B3aUMOJICHUCTBUH

21. | CoenuneHus CoenvHeHNs aTFOMUHUS — Hayuamcsa: xapakTepu3oBathb PerynsiruBnbie: dopmupyror
ATFIOMUHHS — OKCHJ U THIIPOKCH, UX aM(OTEPHBIA | (U3MYECKUE U XUMHUUECKHE YUUTBHIBAIOT MPABUIIO B IUIAHUPOBAHUH U yMeHHe
xapakrtep. Baxseiimme conn CBOMCTBA OKCHJA U THIPOKCHIA | KOHTPOJIE CIIOco0a PEIIeHH HMHTETPUPOBATh
OKCH/JI U TUJIPOKCHI, .
N ATIOMHHUSL. QIIOMHHUS, COCTABIIATh IMo3HnaBarenbHbIE: MOJTyYEHHBIE
1X aMpOTePHBIit [IpuMeHeHNe aTIOMHHHS U €r0 XUMHYECKUE yPaBHEHHS, HCoNb3yIOT IOMCK HEOOXOMMMOi 3HAHUS B
XapakrTep. COCINHEHUI. XapaKTepU3yIOLINEe CBOICTBA nH(pOpManUH IS BEITTOTHEHUS yIeOHBIX MIPKTUYECKYIO
JIa0. onbITHI: ATIOMHHMS, pEIIaTh «IIETIOYKN» 3aJJaHUl C NCTIOJIh30BaHUEM YICOHOI SK3HD
17.Ilonyuyenue MpEeBpALLEHUI. JIUTPATyphl
THIPOKCH/IA aJTFOMUHHS 1 THonyuam eozmooicHocmo KommykaTuBHbIE:
ucciaeJOBaHNue HAayuumvcs: COCTaBIATh KonTtpoaupyrot neiicTBre napTHepa
€ro CBOIICTB. «UETIOUKNY NpEeBpaILeHNI
22. IpakTuyeckas OcymecTBieHNE HENOYKU Hayuamcsa: obpamarscs ¢ PerynsatuBHbie: PasBurue
padora Nel XUMHYECKUX nabopaTopHbIM 000opynoBaHueM | OCyIIECTBIISIOT MONIATOBBIA KOHTPOJb 0 | KOMMYHHKAaTHBH
IIpeBpaIieHuH 1 HarpeBaTeIbHBIMU IPHOOPAaMH | pe3yJbTaTy Or0 KOMITOHEHTa
OcymecTBiieHne
B COOTBETCTBHH C NPaBUJIAMU B OOLICHUH U
HETIOYKN XUMUYCCKUX TEXHUKH 6€30I1acHOCTH, Io3HaBaTelbHbIE: COTpYIHUYECTBE
IIpEBpAIICHUI OIMCHIBATH XMMUYECKHUI Bnazieror 001muM NpUEMOM pEIleHUs] co
SKCHEPUMEHT C NMOMOIIBIO A3bIKa | 3a7ad CBEPCTHUKAMU H
XMMUH, JIeJIaTh BBIBOJIBI 110 KommykaTuBHbIE: YUUTEISIMH
pe3yapTaTaM 3KCIEepUMEHTA. YUUTBHIBAIOT pa3Hble MHEHHSI U CTPEMSITCSI
Tonyuam gosmoocrnocmo K KOOPAWHALNY PA3JIMYHbIX TO3UNHUIT B
Hay4umscs: 0CO3HaBaTh COTpPYTHUYECTBE
HEOOXOAMMOCTE COOIIOIECHNS
npaBunTh u OT ans coxpaneHus
3JI0POBBSI OKPYKAIOIIHX.
23. | Kejezo — diIeMeHT Pacnonoxxenue xenesa B [ICXD1.1. Hayuamuca: naBatb PerynsituBHble: DopMUpPYIOT
VI Irpymmb MeHneneesa U CTPOCHHE €10 aToma. XapaKTepUCTHUKY kene3a 1o ero | [Imanupyror cBou neﬁ(iTBH;{ c HHTEpEC K
6 o DusnyecKue 1 XUMHYECKHE CBOMCTBA nommkenuto B [ICX0O MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMH €€ KOHKPETHOMY
TTIO0OTHON AeJjie3a — MPOCTOro BEIECTBa JA.M.Menneneena, peLIeHHUs], OLICHUBAIOT NIPaBUIBLHOCTh XUMHUYECKOMY
HOArPYIIIBI. XapaKTePU30BaTh COCTAB aTOMa, | BBINOJIHEHHUS JeHCTBUS 3JIEMEHTY
dusndeckue u xapakTepu3oBaTh pusuueckue 1 | Ilo3HaBaTeabHBIE:
XUMHAUECKHE XMMHYECKHE CBOWCTBA JKele3a, CaMOCTOSITETBHO BBIICTSIOT U

CBOIICTBA Keje3a.
Haxoxxnenue B
MPUPOJE.

00BACHATH 3aBUCUMOCTD CBOMCTB
JKeJie3a OT €ro IMOJIOKEHUS B
TICX5 JI.M.MeHnneneena,
HCCIIEIOBATh CBOMCTBA JKeJie3a B
X0J1€ BBITIOJTHEHUS

(OpMyIHPYIOT O3HABATENBHYIO 11ETIb,
UCTIOJNIB3YIOT OOIINE TPUEMBI PELICHUS
3a1a4

KommykaTuBHbIE:

JlomyckaroT BO3MOXKHOCTbD PAa3JIMUHBIX




71a00paTOPHOTO OIBITA,
OIIMCBIBATH XUMUYECKUI
9KCIICPUMCHT.

Honyuam eozmodicnocme
HAYYUumsCcsi: TpaMOTHO
oOpamraTecs ¢ BEMecTBaMH B
MOBCEIHEBHON KU3HU

TOYEK 3PEHMUs], B TOM UUCJIE HE
COBIAJAIONIUX C UX coOCcTBeHHON. 1
OPUEHTUPYIOTCS Ha TO3ULUIO MAPTHEPA B
OO0IIIEHNH M B3aUMOJIEHCTBUH

24. | CoenquueHus xelesa Teneruueckue pansl Fe?*u Fed* Hayuamcsa: xapaktepu3oBaTh PerynsatuBHbie: PasButne
+2,43 ux Baxneiimme comnm xene3a. 3HaUCHHE ¢u3ndeckre 1 XUMUIECKHe YuuThIBalOT MPABWIIO B INIAHUPOBAHUU U OCO3HAHHOTO,
xKenesza CBOICTBa OKCUIOB U KOHTpOJIE crioco0a penreHus YBaXXUTEIBHOTO
Ka4uC€CTBECHHOC 9
U €r0 COCIMHEHUI JI IPUPOABI THIPOKCHUJIOB XKelle3a, Ilo3naBaTenbHbIE: u
OIIpEHCTICHHUE. HapOJHOTO XO3SHCTBA. COCTABIIATh XUMUYECKHE Hcnons3yoT HOMCK HE0OX0IUMOM J00OpOKeTaTeh
I'eneTnyeckue psasl JdeMoHcTpanuu. YPaBHEHUs, XapaKTEPU3YIOLIHE nH(opManuK AJ1s BBINOTHEHUS y4eOHBIX HOT'O OTHOLLIEHHS
Fe*2y Fe *3 BzaumopeiicTBUe METaIOB C CBOMCTBa COEIMHEHUI )Kene3a, 3aJlaHu¥ C UCIIOJIb30BaHUEM Y4eOHOM K IpyroMy
Hemetaamu. [lonydyeHue MIPOBOJUTH KAUe€CTBEHHBIE JUTPATYPHI yenoBeky. Ero
ruapokcuaos xenesa (1) u (110). peakuuu, NOATBEPKAAIOIINE KommykaTuBHbIe: MHEHHUIO,
Jla0. onbITHI: HaJM4yue B BOJHBIX pacTBOpax YYHUTHIBAIOT pa3HbIC MHCHHS U CTPEMATCST | CIIOCOOHOCTH
18. B3aumogeiicTBue xenesa ¢ KaTHOHOB JKeje3a, peliaTh K KOOpJIMHAIMK Pa3INYHbIX TO3ULMI B BECTHU AUAJIOT C
COJIIHOM KUCJIOTOM. «UETIOYKW MPEBPALIEHHUM. COTPYIHUYECTBE JIpYTrUMH
19. Ilony4yeHue ruApOKCUIOB keneza | Tlonyuam 603mMoiCHOCHb JIFOJIEMU
(IT) u (IIT) m u3yyeHHUE X CBOUCTB. Hayuumscs: COCTaBIATH
«1IETIOYKUY TPEBpaIEHUH,
COCTaBIISITh MOJIEKYJISIPHBIC U
MIOJTHBIC NOHHBIE YPAaBHEHUSI 110
COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM
25. HpaKaneCKaﬂ ITonyueHue 1 cBOWCTBAa COEIMHEHUM Hayuamcs: obpamatbcst ¢ PeryasituBHbIe: Osnaznenue
padora Ne2 METaJJIOB nabopaTopHbIM 00opymoBanreM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOJIb 110 HaBbIKaMU JIJIs
Tonyuenue u 1 HarpeBaTEIFHBIMU NPHOOpPAMH | PE3YJbTaTy MIPaKTUYECKON
B COOTBETCTBUU C IPABUIAMHU JIeSITENIbHOCTH

CBOMCTBA COEIMHEHNN
METAJIIOB

TEXHHUKH O€3011aCHOCTH,
OMHUCBIBATh XUMHUYECKHH
SKCHEPUMEHT C IOMOIIBIO S3bIKA
XVMHH, JIEJIaTh BEIBOJIBI TIO
pe3yapTaTaM SKCIEpUMEHTA.
Tlonyuam 6o3mooicHocmo
Hay4umucs: 0CO3HaBATh
HEO0X0IUMOCTh COOJIOACHUS
mpaBun b n OT s coxpaneHust
3/I0pOBbsI OKPY>KAIOIINX.

Ilo3naBartenbHbIe:

CrposT peueBoe BbICKa3bIBAHUE B YCTHOU
U IUCEMEHHOH popme
KoMMyKkaTuBHbBIE:

Y4YHUTBIBAIOT Pa3HbIC MHCHHUSA U CTPEMATCA
K KOOpAWHAIINU PA3JINIHBIX HOBI/IHI/Iﬁ B
COTPYIHUYECTBE




26. | IIpakTHYecKas Pemenne skcriepuMeHTalIbHBIX Hayuamcsa: obpamarscs ¢ PerynsitTuBHbIE: Osnaznenue
paGora Ne3 3a/1a4y Ha paclo3HaBaHue U nabopaTopHbIM 000pymoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOIIb 10 HaBbIKaMU JJIs
P MOJIyY€HUE COCTUHEHUI METaJIOB U HarpeBaTeIbHBIMU PUOOPAMHU | PE3YIIBTATY MIPaKTUYECKON
CIICHNC B COOTBETCTBHUH C IIPaBUIIAMHI JeSTeIHbHOCTH
SKCIICPUMCHTAIbHBIX TEXHUKHU 6€30MacHOCTH, Io3HaBaTebHBIE:
3a/1a4 Ha OTIMCHIBATh XUMHYECKHHA [IpoBonsAT cpaBHEHHUE U KIACCUDUKAIHIO
pacro3HaBaHHE U SKCIEPUMEHT C IIOMOIIBIO S3bIKa | MO 3aJaHHBIM KPHTEPHIM
TIOJTy4CHHe XFMHH, JIEATh BEIBOJIBI TIO KommykaTuBHbIE:
COCIMHCHMI 1;;3YHBTaTaM 9KCIEPUMEHTA. JloroBapuBaroTcs O COBMECTHBIX
METAIIOB ORVHANE 603MOICHOCTTG JEHCTBUSAX B Pa3IMUHBIX
Hayuumuvcs: 0CO3HABATh
CUTyaluiax
HE0OXO0IUMOCTb COOIOICHHSI
npaBuiTh u OT ms coxpaneHust
CBOETO 37I0POBBSl U
OKPY’KaIOMINX.
27. | Obo0uIeHne 3HAHUN Hayuamca: o600mats 3HaHus 1 | PeryjasiruBHbIe: Bripaxaror
o Teme «MeTabhy MIPECTaBIATh UX CXEM, TAOIHII, BHocAT HE0OX0MMBIE KOPPEKTHBHI B aJIeKBaTHOE
TIpe3eHTaIuN JIefiCTBHE TIOCIIE €TO 3aBEepIICHIS Ha TMOHUMaHHe
OCHOBE €T0 U yUeTa XapakTepa CICIaHHBIX | MPHYUH ycIexa
omubdoK U Heycrexa
I[Ho3naBatenbHbIe: yueOHOH
CTposIT peueBoe BbICKa3bIBAaHUE B YCTHON JIeSATEIIbHOCTH
U IUCbMEHHOH (hopme
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS IapTHEPA
28. KonTpoabHnas KoHTponb npeaMeTHBIX U Hayyamcs: npuMeHaTh PeryasituBHbI€: IIposBasitoT
paﬁOTa NQZ METAnpEAMETHBIX y‘Ie6HBIX }IeﬁCTBHﬁ IMOJIYYCHHBIC 3HAHUA U OCyHleCTBJ'IHIOT WTOTOBBIM U MOIIArOBBIN OTBCTCTBCHHO-
110 Teme «MeTamIsn o TeMe «MeTaTb)) c(hOpMHUPOBAHHBIE YMEHUS 151 KOHTPOJIb 110 Pe3yibTaTy CTbh 32
penreHus yIeOHbIX 3a1a4 Ilo3HaBaTeabHbBIE: pe3ynbTaThbl
CTposT peueBoe BHICKAa3bIBAaHHE B YCTHON
U IUCEMEHHOH opme
KomMmykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEpA
Tema 3. Hemetauibi(284.)
29. | OOwag OO6mas xapakTepHUCTHKa HEeMeTauoB: | Hayyamca: naBate onpeeneHus | PeryjJsiTuBHbIe: dopmupoBaHue
XapaKTepPUCTHKA nosnoxxenue B [leproauueckoit TIOHSITUSAM [Inanupytor CJSOI/I ZIGﬁ(jTBI/IH B CBSI3U C | TOTOBHOCTH U
HEMETALIOB CHUCTEME XUMHUYECKHX DIIEMEHTOB «@IEKTPOOTPULATENILHOCTDY « MOCTABJICHHOM 3a/1a4ei U YCIOBUSIMH | CITOCOOHOCTH K

J. . MenneneeBa, 0COOEHHOCTH
CTPOEHHS aTOMOB,
asteKTpooTpuarensHocTh (90) Kak

AJUTOTPOIHS XapaKTEPU30BaTh
HEMETAJLJIBI 110 WX TI0JIOKEHUIO B
TICXD JI..MeHnneneena,

€e peleHust
ITo3naBaTeabLHBIE:
CraBsat u GOpMYIHPYIOT HETH U

00y4eHHIo 1
CaMOpa3BUTHIO U
camM000pa30BaHUIO HA




MEpa «KHEMETAJUIMIHOCTU», PAL 20.

OIMMCBIBATH CTPOCHUEC

npoOJieMbl ypoka

OCHOBC MOTHUBallUU K

Kpucrannuueckoe ctpoeHue (usnveckue CBONCTBA KommykaTtuBHbI€: 00yUYCHHIO U
HEMETAJJIOB — MPOCTHIX HEMETAJIIOB, OOBSICHATh AJIeKBaTHO UCTIOJIB3YIOT pEUYEBBIC MIO3HAHUIO
BewecTB. Aymorponus. dusndeckue 3aBUCHUMOCTh CBOMCTB cpexncrea s 3 heKTHBHOTO
CBOMCTBa HEMETAJUIOB. HEMETAJJIOB OT UX MOJIOKEHUS pelieHnss KOMMYHUKaTUBHBIX 3a7a4
OTHOCHTEITHHOCTh MOHATHH «MeTauy | TICXD
U «HEMETaJID» J.M.MenneneeBa;coCTaBIATh
Ha3BaHUS COeIUHEHUN
HEMETaJIIOB 10 (hopMyJie u
(dhopMyII M0 HA3BAHUIO, HAYyYATCS
JIaBaTh OIpeeTICHHs
«aIIOTPOMUSY, «AJIJIOTPOITHBIE
MO UK.
Tonyuam eo3mooicnocmy
Hay4umucs: IPOTHO3UPOBATh
CBOICTBa HEN3YUEHHBIX
3JIEMEHTOB U UX COEIUHEHUH Ha
OCHOBE 3HAHUH O
MIEPUOJUYECKOM 3aKOHE
30. | OOme XuMHYECKHUE OO0mmme XMMHYECKHE CBOMCTBA Hayuamcsa: xapakrepu3zoBaTh PerynstuBHbie: PazBuBator
CBOICTBA HEMETAIJIOB CTPOCHHE HEMETAJUIOB, 00IIIHe [MocranoBka yueOHOI 331249 Ha OCO3HaHHOE
XUMHUYECKHE CBONCTBA OCHOBE COOTHECEHHUSI TOTO, UYTO OTHOIIIEHHE K CBOUM
HEMCTAJJIOB.
HEMETAIIJIOB, OTIMCHIBAThH OOIIME | M3BECTHO M YCBOEHO , M TOTO, YTO COOCTBEHHBIM
Hewmeransbt B XMMHUECKHE CBOCTBA el1le HEM3BECTHO HOCTyHKaM
nmpupoac n CIOCOObI HEMETAJIJIOB C TOMOIIBIO sA3bIKA IMosnaBarenbHbIe:
WX MOJyYCHHUS XUMUH, COCTABJIATh YPaBHEHUS BriaBukeHne THIIOTES, UX
XUMHUYECKHUX PEaKIIUid, 000CHOBaHME, J0KA3aTEIHLCTBO
XapaKTePU3YIOUINX XUMUYECKHE
CBOICTBa HEMETAJIIOB UX KommykatuBHbIe:
COCIMHEHUI Y4aBCTBYIOT B KOJUIEKTUBHOM
Honyuam eo3moorcnocmeo 00CYXIeHUH MPOOIIEM, TIPOSIBIITIOT
Hay4umucs: MIPOTHO3UPOBAThH AKTHBHOCTb BO B3aUMOJICHCTBUU IS
CBOMCTBa HEN3YUCHHBIX peneHnss KOMMYHUKATHBHBIX U
9JIEMEHTOB M X COCIUHEHNI Ha | TIO3HABATEIbHBIX 3a7a4
OCHOBE 3HaHHUH O
MePUOTUIECKOM 3aKOHE
31. | Bo J0pOJT ITonoxxenue Bosiopoa B Hayuamcs: xapaktepu3oBath PeryasituBHbIe: Dopmupyrot
Ilepnoguueckoii cucreme BOJZIOPOJL IO €r0 IOJIOKEHUIO B PazmigaroT crioco® u pe3ynbpTar KOMMYHHUKaTUBHBIH
XUMHYECKHX DJICMEHTOB TICXD JI...Menneneena, IEUCTBHUS KOMIIOHEHT B
J. . Menneneesa. CtpoeHue aroma XapaKTEepU30BaTh CTPOCHUE Ilo3naBaTeabHBIE: o01eHnn u




U MoJieKyJibl. duznyeckue u
XMMHUYECKHE CBOMCTBA BOJOPOJIA, €T0
MOJTyYCHUE U IPUMCHCHUE.

JIa0. onbITHI:

20. IToyuenue

U pacro3HaBaHUE BOJIOPOAA

aToMa BOJOPOJa, OOBSCHITH €ro
BO3MO>KHBIE CTEIIEHH OKHMCIICHHS,
XapaKTepU30BaTh

¢u3ndeckre 1 XUMU9IECKHe
CBOWCTBa BOAOPOa, OOBSACHITD
3aBHCHUMOCTH CBOICTB BOZIOpOIa
ot nostokenus ero B [ICXD
J.M.MenneneeBa, OomuchIBaTh
nmabopaTopHEIC U
MIPOMBILIICHHBIE CIOCOOBI
MOJIy4€HHS BOAOPOJIA .
Tonyuam 6o3mooicnocmy
Hayuumucsi: O0BSICHATH
JIBOMCTBEHHOE MOJIOKEHHE
Bogopoza B IICXD
J.M.MenneneeBa, rpaMOTHO
o0pamaTecs ¢ BEMecTBaMH B
MOBCEIHEBHOM KU3HU

Brnaneror oOmuM npuemMoM peneHus
3a1au

KommykaTuBHbIE:
JloroBapuBaroTCsl 0 COBMECTHOM
JIESATEILHOCTH TI0JL PyKOBOACTBOM
YIUTEIS

COTPYAHHYECTBE CO
CBEPCTHUKAMHU B
nporecce
oOpa3oBaTenpHON
JeATeIbHOCTH

32.

Bona

Crpoenue monekyinsl. Bonoponnas
XUMHUUecKas cBs3b. Pusnueckue
CBOIicTBa BOABI. AHOMAJINU CBOWCTB
Boibl. ['uapodunsHbie 1
ruapodoOHbIE BelecTBa.
XUMUYECKUE CBOUCTBA BOJBL.
KpyroBopot BoibI B IpUpOAE.
Bopoounctka. Aspanus BOJsI.
beitoBbie GUILTPBI. MHUHEpalIbHBIE
BOJIBL. JlMCTHIUIMpOBAaHHAS BOJA, €€
MOJTyYeHHE ¥ IPUMEHEHHE.

Jlal. onbITHI:

21. UccnenoBanue moBEPXHOCTHOTO
HATSKEHMSI BOABI.

22. PacTBOpeHne niepMaHraHarta
KaJisl WJIM METHOTO KyIopoca B
Boze. 23. ['uapararus
00e3B0o)keHHOTO Cynb(dara

menu (II). 24. Usrorosnenne
THIICOBOTO OTHeYaTKa. 25.
O3HaKOMIIEHHE C KOJUIEKIUEH
OBITOBBIX (PHUIBTPOB.

Hayuamcs : xapaktepu3oBaTh
CTPOCHHE MOJICKYIIBI BOJIOPOJIA,
¢u3ndecKre M XUMUICCKHE
CBO#CTBA BOJIBI, OOBSICHITH
aHOMAaJIMH BOJIBI, CITIOCOOBI
OYHUCTKH BOJIbI, IPUMEHSTH B
OBITY QUIBTPHI [T OUHCTKU
BO/JIbI, IPABHJIBHO HCIIOIb30BATh
MUHEPAJIbHYIO BOY, BBITOJIHSITH
pacdeTsl 10 YpaBHEHUSIM
XUMHYCCKUX PEaKITHIA,
MIPOTEKAIOIIUX C YIACTHEM BOJIBI.
Honyyam eozmoscnocme
Hayyumscs: 0ObEKTUBHO
OIICHUBATh UH(OPMAIIHIO O
BEIIECTBAX U XMMHUYECKUX
mporeccax, KpUTHICSCKU
OTHOCHTHCS K IICEBIOHAYTHOM
nHpOpManuy,
HEZI00POCOBECTHOH peKiiame

PerynsatuBHbie:

[TnaHupyIOT CBOM IEHCTBHS B CBS3H C
MIOCTABJIEHHOH 3a7ja4ell ¥ yCIOBUSIMHU
ee peIeHus

Ilo3naBartenbHbIE:

Crassit ¥ GOPMYIUPYIOT LIENU U
po6JIeMbl ypoKa

KommykaTuBHbIE:

KonTtpomupyroT nelcTBus mapTHepa

Nmerot nenoctHOE
MHPOBO33PEHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKH




26. O3HaKOMJIEHHE C COCTaBOM
MUHEPAILHOU BOJIBI

33. | 'anorens!: o0mas OO01m1ast XapaKTepUCTHKA T'aOTEeHOB! Hayuamca: xapakrepusoBartb PeryasiTuBHbIC: IIposBnsroT
XapaKTepPUCTUKA CTPOEHUE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOEHHE MOJIEKYJ raJIoTeHOB, IInanupyrot CBOM JeHCTBHA B CBA3H C | SKONOIHYECKOE
1 OCHOBHBIE COEJIMHEHUS FAJIOTEHOB, OIUCHIBATH (pU3NIECKUE U MOCTaBJICHHOM 3a/1a4eil U YCIOBUSIMH | CO3HaHHE
ux coiictBa. Kparkue cBeneHus o XUMHUYECKHE CBOMCTBA €€ peLeHUs
xJope, Opome, GpTope u Hozxe. TaJIOTEHOB Ha OCHOBE Ilo3naBartenbHbIE:
[IpumMeHeHne TaIOTEHOB U HaOIIOIeHUI 32 UX CraBat u GOpMYIHPYIOT HETH H
HX COCIMHEHUI B HAPOJIHOM IIPEBpAILEHUSMU BO BpeMs poOJIeMBbl ypoKa
X03s1iicTBeE. JEMOHCTPALIMOHHBIX OIBITOB, KommykatuBHbIe:
JdeMoHcTpanum: OOBSICHATBH 3aBUCMOCTb CBOWCTB | AJEKBAaTHO HCIIOJIB3YIOT peUeBble
OO0pa3ipl rajToreHoB — TaJIOTEHOB MX OT IOJIOKEHHS B cpeacTBa s 3GPEKTUBHOTO
IIPOCTHIX BellecTB. B3aumoneincraue [ICXD3 1. Menneneesa, peleHnss KOMMYHUKAaTUBHBIX 3a1a4
TaJIOTEHOB C HATPUEM, aTFOMUHUEM. COCTaBJIATH (OPMYIIBI
BriTecHeHue x1opoM Opoma WK Hoia | COeTUHEHHM TaJlOTeHOB U 110
13 PACTBOPOB UX COJEH (dbopMmynaM 1aBaTh Ha3BaHUS
COEIMHEHHM raJOTeHOB
Tonyuam eosmodicnocmo
Hay4umucs: OCO3HABAaTh
HE00XOIUMOCTh COOIIOACHUS
IIPABHI SKOJIOTUYECKOM
6e30macHOCTH TIpU 0OpaIeHHH C
rajJloreHaMu
34. | Coenunenus OCHOBHBIE COEIMHEHUS FAJIOTEHOB! Hayyamcs: ycTaHaBIUBaTh CBSA3b | PeryJsiTuBHBIE: Bocnuranue
raJOreHORB rajjoreHOBOAOPOIbI, COIU MEX/y CBOMCTBAMU COEAMHEHUN | YUUTHIBAIOT PaBUIIO B OTBETCTBEHHOT'O
raJIOTeHOBOJOPOJHBIX KHUCIIOT. U UX IPUMEHEHHEM, U3ydaTh IUTAHUPOBAHUU M KOHTPOJIE CII0C00a | OTHOIIEHUS K
JdemoncTpanumn: CBOMCTBA COEIMHEHU TraJIOT€HOB | PEIICHUs pupojie
O0pa3ibl NPUPOTHBIX B XO/I€ BBIIIOJTHEHUS ITo3naBaTenbHbIE:
COEIUHEHUI XJIopa. 71a00pATOPHBIX OIBITOB , Hcnonb3yIoT MOUCK He0OX0IMMOM
Jlab. onbITHI: Tonyuam eosmodicnocms nH(pOopManuK AJIs1 BEITTOTHEHUS
27. KauecTBeHHas peakiys Ha HAy4umucs: UCIOIb30BATh y4eOHBIX 33/IaHUH C UCTIOIb30BAHHEM
rajJOTeHUI-UOHBI MIpUOOpETEeHHbIE KOMIIETEHIINT yueOHOH TUTPaTypbl
IIPY BBINOJIHEHUN MPOEKTHBIX KommykaTuBHbIC:
paboT 1o N3YYEHHUIO CBOWCTB U YuuTHIBAIOT pa3Hble MHEHUS U
CTHOCO0OB MOJIYYCHUS U CTpeMATCA K KOOPANHAIINN
pacno3HaBaHUsl COEAMHEHUN Pa3IUYHBIX NO3ULUI B
TaJIOT€HOB COTPYAHUYECTBE
35. HpaKaneCKaﬂ Pemenne skcriepuMeHTaNbHBIX 337029 | Hayuamcsa: oGpamatscs ¢ PeryasituBHbIe: OBnajzicHUe HaBBIKAMHU
padora Ned 1o teMe «lloarpymnmna ragsoreHoB» nabopaTopHbIM 000pyoBaHHeM | OCYIIECTBIISIOT MONIArOBHII JUISl IPAKTUYECKOM

1 HarpeBaTeIbHBIMHU IPHOOpPaMHU

KOHTPOIIb 110 PE3YIIBTATY

JACATCIBHOCTU




Pemrenue

B COOTBETCTBUHU C IpaBUIaMn

IKCIIEPUMEHTAIIBHBIX TEXHUKH 6630HaCHOCTI/Ii IMo3HaBaTeibHBIE:
ONHUCBIBATh XUMHUYECCKUH [IpoBoasT cpaBHEHUE U
3aaa4 1o TeME
9KCIEPUMEHT C IIOMOIIBIO SA3bIKa | KIACCH(HUKAIIHIO IO 3aJaHHBEIM
«Iloarpymma XHAMHH, JeJIaTh BIBOJIBI 110 KPHUTEPUAM
TaJIOTCHOB» pe3yibpTaTaM SKCIIEpUMEHTA. KommykaTuBHbI€:
Tonyuam eo3moorcnocmo Haxonsar obmee pemenne ydeOHOM
Hayuumvcs: 0CO3HABATh 3aJ1a9n
HEOOXOIMMOCTE COOIIONEHNS
npaBuiTh u OT mns coxpaneHust
CBOETO 37I0POBBSl U
OKPYKAIOIINX
36. KI/ICJ‘IOpO,Z[ CtpoeHue aToMa U aJuIOTPOIHUS Hayuamcs:, PeryasituBHbIC: Crpemiienue K
KHCIIOPO/ia; CBOMCTBA U MPUMEHEHUE XapaKTepU30BaTh CTPOCHHE PaznnyaroT coco6 u pe3ynbrar 310pOBOMY 00pa3zy
€ro aJUTOTPOIHBIX MOTU(PUKAIIMH. MOJIEKYJIBl KHCJIOPO/a, JICUCTBUS KU3HU
JIab. onbITHI: COCTAaBJISITh XUMUYECKUE I[o3naBarte/ibHBIE:
28. IlomyueHmue YpaBHEHWUSI, XapaKTePH3YIOIIHe Brnanerot o0 mpueMoM penieHus
1 pacrmo3HaBaHUE KHUCIOPOaa XUMHUYECKHE CBOMCTBA 3amaq
KHCIOPOAa, OOBSCHATH KommykaTuBHbIe:
MIPUMEHECHHE aJUIOTPOITHBIX JloroBapHuBarTCs O COBMECTHOM
MOIU(pUKAIINA KACIOPO/a, JIESTETHHOCTH 0] PYKOBOJICTBOM
OTIMCHIBATH JIAOOpATOPHBIE U YUHUTETS
HPOMBIIIJICHHBIE CITOCOOBI
MOJTyYeHUsT KUCIOPOa .
THoryuam 6o3moochocmy
HAYYUmMuvCsl: TPAaMOTHO
00paIaThCs ¢ BEIIECTBAMHE B
ITOBCETHEBHOM KM3HH
37. Cepa, ee pusnyexue u CrpoeHne aToMa U aluioTponus cepsl; | Hayuamcs:, PeryasTuBHbIe: DOopMHUPYIOT OCHOBBI

XUMUYECKUE
CBOWCTBA

CBOHCTBA ¥ IPUMEHEHNE
POMONYECKOH CepBl.
JemMoHcTpanuu:
BsaumMopelicTBue cepsl

¢ MeTaJIaMH, BOJIOPOJIOM U
KHCIIOPOAOM.

JIa6. onmbIThHI:

29. T'openue cepbl Ha BO3IyXe U B
KHCIIOPOAE

XapaKTepU30BaTh CTPOCHUE
MOJIEKYITBI CEePBl OOBICHATH
3aBHCUMOCTb CBOICTB CEpHI OT €€
nonoxenus B [ICX3 JI.U.
MeHpeneeBa, COCTaBIATh
XIMHWYECKHE yPaBHEHNS,
XapaKTepU3yIOIHe XUMHIECKIE
CBOWCTBA Cepbl, OOBACHITH
MIPUMEHEHNE aJUTOTPOITHBIX
MOAN(UKAIIHA CephI

Honyyam eo3mosicHocme

PasmigaroT criocod u pe3ynbTar
IEUCTBHUS

ITo3naBaTeabHbIE:

Brnanerot o0mmmM mpueMoM penieHus
3aa4

KommykaTuBHbI€:
JloroBapuBaroTcs 0 COBMECTHOM
JACATCIBbHOCTH, l'IpI/IXOIIH K o61ueMy
pEIeHHIO

9KOJIOTHYE€CKOI'O
MBIIIJICHUA




HAyuumucsi: TPAMOTHO
00pamiaThcs ¢ BENIECTBAMHE B
MOBCEHEBHOM KU3HU

38. | Coennuenns cepol Oxkcunsl cepol (IV) u (VI); ux Hayuamcs:, PeryasituBHbIC: DopMUpyIOT UHTEPEC
MIOJIy4€HHUE, ONMCHIBaTh CBOWCTBA Y4uTHIBaIOT IPABWIIO B K KOHKPETHOMY
CBOMCTBA U IPUMEHEHHE COEIMHEHUI Cephl, COCTABIATh TUTAHUPOBAHHUU M KOHTPOJIE CIT0co0a | XHMHICCKOMY
YpaBHEHMSI peakLuid, pelieHus 3JIEMEHTY, TIOMCK
COOTBETCTBYIOLIUX «LETIOYKE) Ilo3naBaTenbHbIE: JIOTIOJTHUTENBHOMN
NIPEBPALLEHUI Hcnonp3yroT OuCK He0OX0auMOit WHPOPMALINH O HEM.
Tlonyuam eo3moorcnocme HH(POPMALINH TSI BEITIOTHEHUS
Hay4umucs: TPOTHOZUPOBATh y4eOHBIX 3aJaHUH ¢ UCTIOJIE30BaHHEM
XUMHUYECKHE CBOMCTBA BELIECTB y4eOHOH TUTpaTyphl
Ha OCHOBE MX CBOHCTB U KommykaTuBHbI€:
CTPOCHUS KonTtponupyrot aeiicTBie napTHepa
30. CepHast KUCIIOTa Kak CepHas KUCIIOTa KaK JIEKTPOJIUT U ee | Hayuamcsi:, PerynstuBHbie:
JIEKTPOJIT U €€ CONH COJIHU, MX NPUMEHEHNUE B HAPOJHOM ONMCHIBATh CBOMCTBA CEpHOMU Pagmzma}oT croco0 ¥ pe3yibTaT
XO3gHCTBeE. KHCJIOTHI, B XOJI€ TPOBEACHUS JeiicTBus
JdemoncTpanum: J1a00PATOPHBIX OIBITOB , Ilo3HaBaTe/ibHBIE:
O0pa3ibl NPUPOTHBIX HPOBOJHUTH KAUECTBEHHYIO Brnaneror o6umm mpueMoM penieHus
coenuHeHu# cepbl. OOpasibl peaxIuio Ha Cynb(aT - HOH 3amaq
BaXXHEHIINX JI1 HAPOIHOTO Tonyuam eosmodcHocms KommykaTuBHbI€:
X03SHCTBA CyNb(HaTOB. HAYYumobCs: XapakTepu30BaTh JloroBapuBaroTcs 0 COBMECTHOM
Jla. ombITHI: oco0ble CBOWCTBa NESTeTHHOCTM, TIPUXOIAT K 00IIeMy
30. CpoiicTBa pa3baBiIeHHON CEpHOMH KOHLEHTPUPOBAHHOMN CEpHOM pELIeHHIO
KHUCJIOTBI KHUCJIOTBI
40. | CepHas KUCJIOTa Kak CepHasi KUCIIOTa KaK OKUCIIUTED. Hayuamca :cocTaBnsTh PeryasTuBHbIe: HcnsiTeIBaIOT
OKHUCJIATEb. [Ipou3BOACTBO CEPHOI KHCIIOTHI U €€ YPaBHEHHS OBP c yuactuem [InanupytoT cBOU AeHcTBUS B HYBCTBO FOP/IOCTH 32
RO —— MIPUMEHEHNE CEPHOH KHCIIOTBI, ONHCHIBATE COOTBETCTBHH C NIOCTABIEHHOH POCCHICKYIO HayKy
¥ . 00TacTH TPUMEHEHHUS CEPHOI 3a/1aueii ¥ yCIOBHAMH €€ peaTn3ainn
HPUMEHCHHUE CEPHOU KHCJIOTHI To3naBaTeJbHbIE:
KHUCJIOTEI Ilonyuam o3modxcHocmo Brnanerot obumm mpueMoM penieHus
Hay4umuvcs: TPUBOJTUTH 3a1aq
NIPUMEPBI YPAaBHEHUM peakLui, KommykatuBHbIe:
JIEKAIIHUX B OCHOBE Kontonupyror neiictsus naptHepa
IIPOU3BOJICTBA CEPHOM KUCIOTBI
41. | llpakTHYecKas Pemenne skcniepuMeHTaNbHBIX 33124 | Hayuamcsa: oOpamarscs ¢ PeryasTuBHbIe: YMeT ynpasisiTh
paGora Ne5 o teme «lIloarpynmna kucnopona» nabopaTopHbIM 000pyIoBaHHeM | OcylIecTBISIOT MOLIArOBBII cBoeH

1 HarpeBaTeJIbHBIMU IPHOOPaAMHU

KOHTPOJIb 110 PE3YJITATy

IM03HaBaTeILHOU




Pemenune
9KCIIEPUMEHTAIIBHBIX
3a/1a4 [10 TeMe
«[loarpymnma
KHCIIOpOJa»

B COOTBETCTBUH C IPABUIIAMHU
TEXHUKHU 0€30IacHOCTH,
OIIMCHIBATH XUMHUYECKUI
9KCIIEPUMEHT C TIOMOIIIBIO SI3bIKA
XUMHH, JENaTh BEIBOIBI 10
pe3ysbTaTaM SKCIePUMEHTA.
Honyuam eozmodicnocme
Hay4umvcsi: 0CO3HABATh
HEOOXOAMMOCTE COOIIONEHNS

IMo3naBarenbHbIe:
CrposT peueBoe BHICKa3bIBAHUE B
YCTHOH M MHCEMEHHOI popme

KommykatuBHbIe:
YYHUTHIBAIOT pa3HbIC MHEHHS U
CTpeMATCA K KOOPANHAIINN
Pa3IUYHBIX NO3ULUI B

JACATCIBbHOCTBIO

npaBuia b u OT i coxpaHeHUsT | COTpYAHUYECTBE
CBOETO 37I0POBbS U
OKPY>KaroIIUX
42. | A30T U ero cBoicTBa CtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasituBHbIC: DopMUpPYIOT UHTEPEC
CBOICTBA a30Ta KaK MPOCTOr0 XapaKTepU30BaTh CTPOCHUE ITmaHupyIOT CBOM NEHCTBUSA B CBA3H C | K KOHKPETHOMY
BellecTBa aToMa M MOJIEKYJbI a30Ta, MOCTaBJICHHOH 3a/1a4el ¥ YCIOBUSAMHU | XMMHUYECKOMY
OOBSCHATH 3aBUCMOCTh CBOUCTB | €€ PELICHUS JNEMEHTY
a30Ta OT €ro HOJ0XKEHUS B Ilo3naBartenbHbIe:
[ICX3 A.N. Menneneena, CraBat u GOpMYIHPYIOT HETH U
COCTaBIISITh XUMHYECKHE poOJIeMBbI ypoKa
YpaBHEHMS], XapaKTepHU3YIOLIHe KommykatuBHbIe:
XMMHYECKHE CBOMCTBA a30Ta AJIEKBaTHO HCHOJIB3YIOT PEUEBBIE
Tonyuam 6o3mooicnocmy cpeacTBa s 3GPEKTUBHOTO
HAy4umucs: TpPaMOTHO pemeHnss KOMMYHHKATHBHBIX 3a/1a4
oOpalaTtscs ¢ BeIecTBaMu B
IIOBCEIHEBHOM JKU3HU
43. | AMMHaK 1 ero AMMUak, CTpoeHue, CBOMNCTBA, Hayuamcs: onuceiBath cBOCcTBa | PeryjasiTuBHbIe:
coemunenus. Conu mosydeHue u npuMeHerne. Comu aMMHaKa B X0/i¢ IPOBEICHUS [TmaHupyIOT CBOM JEHCTBUS B CBSI3H C
aMMOHHSI, UX CBOWCTBA U 71a00pPaTOPHBIX OIBITOB, MOCTaBJIEHHOH 3a/1a4el ¥ YCIOBHSIMHU
aMMOHHA IIPUMEHEHUE. IIPOBOJUTH KAYECTBEHHYIO €€ pelleHHs
Jla0. onbITHI: pEeaKLuIO Ha MOH -aMMOHHS I[lo3naBartenbHbIe:
31. M3yueHue cBOWCTB aMMHUaKa. Tonyuam eo3moorcnocmo CraBsat u GOpMYIHPYIOT HETH H
32. Pacno3HaBaHue coneil aMMOHUS Hay4umucs: IPUBOIUTD npoOJIeMBbl ypoka
IIPUMEPHI YpaBHEHUH peakuuii, KommykaTuBHbIC:
JIEKAIIUX B OCHOBE Kontponupytot neiictBust naptaepa
MIPOMBIIICHHBIX CIIOCO0O0B
MTOJTyICHHS] aMMHaKa
44, | Okcunsl a3ora Oxcust azota(ll) u (1V) Hayuamcs:, PeryasituBHbIe:

OIMCHIBaTh CBOMCTBA
COEITMHEHUH a30Ta, COCTaBIISITh
YpaBHEHHUS peaKiuii,

YuuThIBaIOT IPABWIIO B
IUTAHUPOBAHNUHU M KOHTPOJIE cItocoba
pemeHns




COOTBETCTBYIOIUX «LEIOYKE»
NIPEBPALLECHUI

THonyuam eosmoancnocmo
HAy4umuvCcs: TPOTHO3UPOBATh
XMMHYECKHE CBOMCTBA BEHIECTB

Ilo3naBaTenbHbIC:

Hcrnonp3yroT NOUCK HEOOXO0MMOi
HH(POPMALIUY [T BBITOJTHCHHUS
Y9eOHBIX 3aJaHUH C UCTIOIE30BAaHIEM
y4eOHO TUTpaTypsI

Ha OCHOBE MX CBOMCTB U KommykatuBHbIe:
CTPOEHUS KoHTponupytoT nelicTBue naptHepa
45. | AzoTHas KHUCJIOTa Kak A30THas KUCJIOTa KaK 3JIEeKTPONIUT, ee | Hayuamecsi:, PerynsatuBHbie:
JIEKTPOIIHT, & CBOMCTBA Y IPUMEHEHHE. ONMCHIBAaTh CBOWCTBA a30THOM Pagnnqa}oT cnoco0 ¥ pe3yibTaT
JeMoHcTpanuu: KHCJIOTBI, B XOJI€ TPOBEACHUS neficTBus
TIPUMCHCHHC OO0pas3iipl BaXXKHEHIIINX J1a00PATOPHBIX OIBITOB Ilo3HaBaTeabHbIE:
JUIS HApOJTHOTO XO35HCTBAa HUTPATOB. | [lonyuam 8o3modcHocmb Brnanerot o6umm mpueMoMm penieHus
JIa6. onbITHI: Hay4umucs: COCTABIATh 3a1a4
33. CaoiicTBa «UETIOUKUY MPEeBpaLICHHUH 10 KommykaTtuBHbIE:
pa30aBICHHO a30THOI KUCIOTHI azory JloroBapuBaroTcs 0 COBMECTHOM
JIESTEIIFHOCTM, IIPUXOIAT K 00IIeMy
PELICHHUIO
46. | A3oTHAs KHUCIIOTA KaK A30OTHas KHCJIOTa KaK OKUCIUTEI. Hayuamcsa :cocTaBnsTh PeryasTuBHbIe:
OKUCIIATEND, €8 Hutpats! 1 HUTPUTEL, TpobIeMa UX ypaBHenust OBP ¢ yyactuem [InanupytoT cBOU AEHCTBUS B
COJEpKaHUs B C/X IPOIYKIIHH. A30THOH KHCIIOTHI, TPUMEHSATh COOTBETCTBHH C ITOCTABICHHON
TIOITy4CHHC A3zoTHBIE ynoOpeHus COJI a30THOH KHCIIOTHI B 3a7adell ¥ yCIOBHSMHU €€ pean3alin
JeMoHcTpanuu: MIPAKTUYECKOH IeSTENbHOCTH, I[lo3naBaTenbHbIE:
B3aumonelictue IIPOBOJUTH KAYECTBEHHYIO Brnaneror o6umm mpueMoMm penieHus
KOHLEHTPUPOBAHHOM a30THOMI pEaKuuIo Ha HUTPAT - UOH 3aza4
KHCJIOTHI C MEZBIO. THonyuam 6ozmooicHocmo KommykaTuBHbI€:
JIa6. onbITHI: Hayuumuvcs: XapakTepru3oBaTh KonTonmupytoT neiictBus nmapTHepa
34. B3zaumopaeiicTBue ocobble CBOMCTBA
KOHLEHTPUPOBAHHOM a30THOMI KOHLICHTPUPOBAHHOM a30THOM
KHCIIOTBI C MEJIBIO KHCJIOTBI
47. | docdop. CrtpoeHue aToMa U aJlJIoTPOIUs Hayuamca: PerynsituBHblie: DopMHUPYIOT UHTEPEC
CoeuHEHNUS ¢docdopa, coiicTBa 6e0ro U XapaKTepU30BaTh CTPOCHUE [InaHupyroT CBOM NEUCTBUS B CBA3H C | K KOHKPETHOMY
il kpacHoro ¢ocdopa, ux npumenenue. | aroma pocdopa, 0OOBICHITH MOCTaBJIEHHOH 3a/1a4el ¥ YCIIOBUSIMU | XUMHUYECKOMY
bocdopa. Tlonsrue o OCHOBHBIE COETUHEHUS: OKCH] 3aBUCHMOCTH CBOHCTB (hocdopa €€ pelleHus JJIEMEHTY, MHOUCK
(ocdoprbix docdopa (V) u oprodocdopHas kuc- | ot ero nonoxerns 8 [ICXD 1. | Tlo3naBaTeabHbIe: JIOTIONTHUTENBHOI
yI00peHusax nota, pocdartsr. DochopHbIe Memnneneena, COCTaBIATh CraBat u GOpMyIHPYIOT LETH U nHPOPMALIIH O HEM.

yI0OpeHus.

JdemoncTpanum:

OO6pas3Isl IPUPOIHBIX
coenuHenuit pochopa. O6pasis!

XUMHUYCCKHUEC ypaBHeHI/IH,
XapaKTEepU3yIOIINe XUMUYECKHE
CBOICTBA a30Ta

B PE3YJIbTATE MPOBEACHHUS

poOJIeMBI ypoKa
KommykaTuBHbIe:
AJIEKBATHO HCIIOJB3YIOT PEYEBHIE
cpenactBa 111 9 (HEKTUBHOTO




Ba)XHEHIIMX IJIs1 HAPOTHOTO
x03s1cTBa pocdartos.

Jlab. ombITHI:

35. T'openue pocdopa Ha BO3OYXE U B
KHCJIOPOJIE.

36. PacnosnaBanme ¢ocdaron

1a00PaTOPHBIX OMBITOB,
MPOBOJIUTH KAYECTBEHHYIO
peaxiro Ha Gocdat - HOH
Honyuam eozmodicnocme
HAay4umsCcsi: OTUCHIBATH
¢busnyecKrue 1 XUMHIECKHUE
MPOLIECCHI, SBIISIOIINECS YaCThIO
KpPYTrOBOPOTa BELIECTB B IPUPOJIE

pCUICHUS KOMMYHUKATUBHBIX 3a1a4

48. | Yruepon CrpoeHne aTomMa 1 aJuIOTPOTINS Hayuamcsa: xapaktepu3oBaTh PeryasTuBHbIe: DopMuUpyOT
yriepoja, CBOMCTBa €ro CTPOEHHE aToMa YIiepoJa, PasmigaroT criocod u pe3ynbTar HHTEpPECC K
MOIUGHUKAIMNA U UX TPUMEHCHHE. OOBSICHATH 3aBUCUMOCTh CBOWCTB | JCHCTBHS KOHKPETHOMY
JdeMmoncTpauum: yraepoaa OT ero MOJIOKEHUS B Ilo3HaBaTeabHbIE: XUMHUYECKOMY
ITornomenue yriem pacTBOPEHHBIX [ICXD3 1. Menneneesa, Brnaneror o6uuM mpueMoM pelieHns | 3JEeMEHTY, OUCK
BEIIIECTB WK Ta30B. BoccTaHOBNEHHE | COCTaBIATh XUMHUECKHE 3amaq JIOTIOJTHUTEITHHOM
MEJIU U3 €€ OKCUJa YIJIeM. YpaBHEHHUS, XapaKTEPU3YIOIIHE KommykaTtuBHbI€: HH(POPMALIUHU O HEM.
JIa0. onbIThHI: XUMHUYECKHUE CBOMCTBA yriiepoja | JloroBapuBaroTCsi O COBMECTHOM
37. I'opeHue yriisd B KUCIOpOJe Tlonyuam eo3moorcnocmo JIEATENBHOCTH MOJ] PYKOBOJICTBOM
Hay4umucs: ONUCHIBATDH YUUTENSA
¢u3ndeckre M XUMUICCKHE
MIPOLIECCHI, SBISIOUINECS YACThIO
KpYroBOpOTa BELIECTB B IPUPOJIE
49. | Okcupsl yriaepoaa Oxcunst yrepona (1) u (IV), ux Hayuamcs:, PeryasTuBHbIe: DopMUPYIOT YMEHHE
CBOMCTBA M IPUMEHECHHE OTIMCHIBATH CBOMCTBA OKCHIOB YYUTHIBAIOT IPABUIIO B WCTIONIb30BATh 3HAHUS
yTIepoa, COCTaBIATh IUTAHUPOBAHHUM U KOHTPOJIE criocoba | B ObITY
YpaBHEHHUS peaKkiuii, peueHus
COOTBETCTBYIOIIUX «IETTOYKE» Ilo3HaBaTeabHbIE:
MpeBpalleHul . MNPOBOAUTH Vcrionb3yroT MOUCK HEOOX0MMO
KauyeCTBEHHYIO PEAKIIUIO O MHGOPMAIINH JIJIS1 BBITIOTHEHUS
pacno3HaBaHUIO YIJIEKUCIIOTO Y4eOHBIX 33JaHUH C UCTIONHE30BAaHIEM
rasa Y4eOHOH TUTpaTyphI
Tonyuam eo3moorcnocmo KommykaTusHbIe:
Hay4umucs: TPOrHO3UPOBAThH KouTponupytoT nelictBue naptHepa
XUMHUYECKHE CBOICTBA BEILIECTB
Ha OCHOBE UX CBOMCTB U
CTPOCHHUS
50. | YroabHas KHUCJIOoTa U YronwHas kuciota. Coiu yroiabHOR Hayuamcs: PeryasituBHbIe: DopMUPYIOT YMEHHUS

€€ CoJIn.
KecTtkocTh BOABI U
CIIOCOOEI €€

KUCJIOTBI: KAJIBLIUT, COJA, ITOTAalll, UX
3HAYCHUC U an/Ipogle U )XU3HU
YyeI0BEKA.

JKecTKOCTE BOABI 1 CIIOCOOEI €€

JIaBaTh OTPEIEICHUs TOHATUAM
<OKECTKOCTH BOJIBI» ,0IIMICHIBATH
CBOMCTBA YrOJIbHON KHUCIIOTHI,
COCTAaBJISITh YPAaBHEHUS! PEAKLIMH,

PazmigaroT crioco® u pe3ynbpTar
JIeHCTBUSA

Ilo3naBartenbHbIC:

Brnazieror o6umm mpueMoM penieHus

HCTIONB30BaTh 3HAHUSA
B OBITY




yCTpaHCHUS yCTpaHEHUs.. COOTBETCTBYIOILIUX IIETIOUKE» 3a1au
JemMoHcTpanuu: MIpeBpaIleHNH , COCTaBIATh KommykaTuBHbIC:
OO0pa3iubl NPUPOHBIX COSAMHEHNIH Ha3BaHUs COJIeH yroipHOH JloroBapuBaoTCsi O COBMECTHOM
yriepoza. O0pa3upl BOXXHEHIINX 11 | KHUCIIOTHI, JIESATEILHOCTM, IIPUXOIAT K 00IEMy
HApOJHOTO XO3s51HCTBa KapOOHATOB. IIPOBOJUTH KAYECTBEHHYIO pEIEHNIO
JIa6. onbITHI: peaKnuio Ha KapOOHAT - HOH
38. [Tomy4yeHne yroiapHOH KUCHOTH | [lonyuam 603modicHOCHb
n3ydenue ee cBoUcTB. 39. [Tepexon HAy4umuvcs: TPOTHO3UPOBATh
KapOOHATOB B THAPOKapOOHATHI. XMMHYECKHE CBOMCTBA BEHIECTB
40. PaznoxxeHue ruapokapOooHaTa Ha OCHOBE MX CBOMCTB U
HaTpHs CTPOCHUS
51. erMHI/Iﬁ CtpoeHue aToMa KpeMHHUS; Hayuamcs:, PeryasituBHbIC: DopmupyroT
KpPHUCTAJTMUECKUI KpEeMHUH, ero XapaKTepU30BaTh CTPOCHUE AJIeKBaTHO BOCHIPUHUMAIOT HHTEpeca K
CBOMCTBA U IPUMEHEHHE aToMa KpeMHUs1, 00BICHITH MIPEUIOKEHHS U OLEHKY YUUTENS U KOHKPETHOMY
3aBHCUMOCTH CBOICTB KpEeMHUS OJTHOKJIAaCHUKOB XUMHUYECKOMY
ot ero nonoxenud B IICXD JI.U. | Ilo3naBaTeJbHbIE: 3JIEMEHTY, ITIOUCK
Memnneneesa, COCTaBIATh Beibuparor Hanbonee >3phexTHBHBIE | TOMOTHUTETHHON
XMMHYECKHE ypaBHEHNUS, CIOCOOBI pelIeHNs 33/1a4, nH(poOpManNH 0 HEM.
XapaKTEPU3YIOIUE XUMUYECKHE | KOHTPOIHMPYIOT U OLICHUBAIOT
CBOWCTBA KPEMHHS HpOoLECC U PE3YIbTAT ACATEILHOCTU
Tonyuam eosmodicnocms KommykatuBHbIe:
HAy4umuCcs: TpPaMOTHO JloroBapuBaroTCs 0 paclpeaeIcHUN
o0paIaTecs ¢ BEIIeCTBaMH B GbyHKIUH 1 poneif B COBMECTHOM
MOBCEIHEBHOM KHU3HH JIESITETIBHOCTH
52. | Coennuenus KpEeMHUS Oxcun kpemuus (IV), ero npuponusie | Hayuamcs:, PeryasituBHbIe:
pa3zHoBUAHOCTH. CHIIMKATHI. OIHCHIBATh CBOIICTBA OKCHIA Y4YUTHIBAIOT IPaBUIIO B
3Ha4YeHHne COeTMHEHNH KPEMHUS B KPEMHUS, COCTABIITh YPaBHEHUs | INITAHUPOBAHUH U KOHTpPOJIE criocoba
JKUBOI U HEXKMBOU IIPUPOJIE. peakuuii, COOTBETCTBYIOLUX peleHus
JeMoHcTpanuu: «UEMOYKe» NPEBPALICHHH . Ilo3naBaTenbHbIE:
OO0pas1b! TPUPOAHBIX COSANHEHNH MIPOBOJUTH KAYECTBEHHYIO Hcnonb3yroT mouck HeoOXoumMoit
KpEMHHSL. peaxkIyi0 Ha CHJIHMKAT - HOH nH(pOopManuK AJIs1 BEITTOTHEHUS
JIa6. onbIThI: Tonyuam eosmodcnocme Yy4eOHBIX 33/IaHUH C UCTIOIH30BAHHEM
41. IlonyueHre KPEMHEBOM KHCIOTHI Hay4umucs: IPOrHO3UPOBATH yueOHOH TUTPaTypbl
U U3y4EHHUE €€ CBOWCTB XUMHUUYECKHE CBOICTBA BELLIECTB KommykatuBHbIe:
Ha OCHOBE UX CBOICTB U YuuThIBalOT pa3Hble MHEHUS U
CTPOCHUS CTpeMATCA K KOOPANHAIINN
pa3JIMYHBIX MO3UIUI B
COTPYAHUYECTBE
53. | Cunukartgas TlonsiTHE O CUITMKATHOM Hayuamcs: npaktuieckomy PeryasituBHbIe: Dopmupyrot
MIPOMBINIIEHHOCTH. CTEKII0, [IEMEHT, MIPUMEHEHHIO COCTMHEHUI PazmiaroT criocod u pe3ynsTar MTOHNMAaHKe

MPOMBIIIJICHHOCTD




KepaMHKa.
JdeMoncTpanum:
OO0pa3usbl cTeksIa, KepaMUKH, IEMEHTa

KpEeMHHUS
Tonyuam eo3moorcnocmo
Hayuumucs: TPOrHO3UPOBATD
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB 1
CTPOCHUS

JIEUCTBUSA

Ilo3naBaTenbHbIC:

Brnaneror o0muM npuemMom peneHust
3amadq

KommykatuBHbIe:
JloroBapuBaroTCst 0 COBMECTHOM
JIESATEILHOCTH 110l PyKOBOZCTBOM
YIUTEIS

0COOEHHOCTEN KU3HU
U TPY/a B YCIOBHSX
uHpopMaTU3anuu
oO1ecTBa

54. | lIpakTHyeckas IMomyuenne, cobupanue u Hayuamcsa: obpamarscst ¢ PeryasTuBHbIe: OBnasieHNE HaBBIKAMHU
paGora Ne6 pacIio3HaBaHHE nabopaTopHbIM 000pyaoBaHHeM | OCyIIeCTBISIOT MOMIArOBBII JUTSL TIPAKTHYECKON
ul ra3os W HarpeBaTeJIbHBIMU MPUOOPAaMH | KOHTPOJIb IO pe3yJIbTaTy JIESITeNIBHOCTH

OITy4cHHC, B COOTBETCTBUH C IPaBUIIAMHU

cobupanue u TEeXHHUKH 0€30MacHOCTH, Io3HaBaTeabHbIE:

paciio3HaBaHHUEC ra30B ONMCHIBATh XUMUYECKUI CtposT peueBoe BbICKa3bIBaHHE B
9KCIIEPUMEHT C TIOMOIIBIO sI3bIKa | YCTHOW M NMCHbMEHHOH (opme
XHMMHUH, JIeJIaTh BBIBOJBI 110 KommykaTuBHbIe:
pe3ynbTaTaM SKCIIEpPUMEHTA. Y4YnTHIBaIOT pa3Hble MHEHUS U
Tonyuam 8osmoocrnocmo CTpEeMATCS K KOOPAWHAINI
Hay4umscs: 0CO3HaBATh Pa3INYHBIX TTO3UINH B
HEOOXOANMOCTD COOIIOICHUS COTPYTHUYIECTBE
npaBunTh u OT ans coxpaneHus
CBOETO 37I0POBbS H
OKPY’KaIOIINX

55. | O0o01IeHne IO TEME Hayuamcs: 0600math 3HaHusi 1 | PeryJisiTuBHbBIE: Bripaxator

«HeMeTamibi» NPEJICTABIATh UX CXeM, Tabuul, | BHOCAT HE0OXO0MMBbIE KOPPEKTUBBI B | aJleKBaTHOE

Hpe3eHTaui JIeficTBUE TIOCIIE €TO 3aBEePIICHNS HA | TIOHMMaHHUe MPUYUH
OCHOBE €T0 y4eTa CJIeIaHHBIX ycrexa 1 Heyclexa
omuboK yaeOHOI
ITo3naBarenbHbIe: JIeSITEIIbHOCTH
CrposT peueBoe BHICKa3bIBAHUE B
YCTHOH W MTHCEMEHHOH popme
KommykaTusHbIe:

Koppektupyror gelcTBus napTHEpa

56. KonTposbHas KoHTpons npeaMeTHBIX U Hayuamca: npumeHsTh PeryasiTuBHBIC: OCYIIECTBIISIOT IIposBasiroT
pa6ora Ne3 1o Teme MeTanpeIMEeTHBIX YIeOHBIX JEHCTBUI | MOTydYeHHBIC 3HAHUS U MOIIAroOBBIil M UTOTOBBIN KOHTPOIb OTBETCTBEHHOCTH 32
«HeMeTamibiy o Teme «HemeTanmb» chopMHpOBaHHBIE YMEHHS IS IO Pe3yNbTaTy pe3yIabpTaThl

peneHns yaeOHbIX 3a1a4

Ilo3HaBaTe/ibHBIE:

CTPOSIT peYeBOE BHICKA3bIBAHUE B
YCTHOW ¥ IMCBMEHHOH (opMe
KoMMmykaTHBHbBIE: YIUTHIBAIOT




pa3Hble MHEHUS U CTPEMSTHCSA K
KOOpAMHAIMU Pa3IHMYHBIX MO3ULIUIN B
COTPKYJHHUYECTBE

Tema 5. O0001meHne 3HAHUI 10 XMMUM 32 KypP¢ 0CHOBHOM miKkoJibl. [loaroroska k urorooii arrecramuun (I'MA) (104.)

57. | llepnonnyeckuit [lepnoauueckuii 3aKoH u Hayuamca: 0600matp PeryasTuBHbIe: IIposBnstoT
3aKOH U [epronndaeckas ciucrema HHPOPMALIUIO TI0 TEME B BHIE [TmaHUpYIOT CBOM NEHCTBUS B OTBETCTBEHHOCTH 32
I Kas XUMHUUYECKHUX 3JIEMEHTOB } CX€M, BBITIOJIHITH TECTOBBIE COOTBETCTBUH C MOCTABICHHO pe3ynbTar
cproantee . N. MenneneeBa. ®uznueckuit 3a/1aHus 3a/1a4eil ¥ yCIOBUSIMU €€ peallu3aluu
cucreMa CMBICIT IOPSIZIKOBOTO HOMEPa Ilo3HaBaTebHbIE: CTABST
1. 1. Menneneesa B 37IeMeHTa, HOMEPOB MEPHOJA U 1 GOPMYITUPYIOT HEJH U TIPOOIEMBI
CBETEC TCOpUHU Tpynribl. YpOKa; OCO3HaHHO U IPOU3BOJIBHO
CTPOCHHS aToMa CTpOST B YCTHOHM M MUCHMEHHOM
dopme
KommyHukaTuBHble:
Brnanenune MoHonoOrn4Yeckoi u
JTUAIOTHYECKON (hopMaMH pedn
58. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU Hayuamcsa :0600matp PerynstuBHbie:
HW3MEHEHHs. CBOICTB HW3MEHECHHS CBOWCTB 3JIEMEHTOB U HX HHPOPMALIHIO TIO TEME B BHIIE PasmigaroT criocod u pe3ynbTar
COEeIMHEHUH B TIEpUOJIaX U TPYNIax B | CXEM, BBIIIOJIHATH TECTOBYIO JIEHCTBUS
SJICMCHTOB fI ux CBETE MPEJCTABIEHUN O CTPOCHUU pabory, Ilo3HaBaTe/ibHBIE:
COCIMHCHNH B aTOMOB 2JIEMEHTOB. 3HAUCHHE BrajieroT 00IMM IPHEMOM PEIIECHHUS
nepuogax M rpymmiax ITepuoaudeckoro 3aKoHa 3aga4
B CBeTe KommykaTuBHbI€:
TIpeACTABICHHIT O JloroBapuBaroTcs 0 COBMECTHOM
JIESTETFHOCTH 0] PYKOBOJICTBOM
CTPOCHUH aTOMOB
YAUTEINS
AJIEMEHTOB. 3HaYEHNE
IIepnonnueckoro
3aKOHa
59. | Buasl xumuyeckux Buab XxuMuuecKkux CBsI3eH U THUIIBI Hayuamcs: 06001marp PeryasituBHbIe:
CBSI3€H U THIIBI KPUCTATUIECKUX PEIIETOK. UH(OPMAIIHIO 110 TEME B BHIE PaznmngaroT croco6 u pe3ynbrar
B3aumocBs3b CTpOEHUs U CBOMCTB TaOJHIIBI, BEIOJHATH TECTOBYIO | JCHCTBUS
KPUCTAILITMYCCKUX BEILECTB paboty I[o3naBaTenbHBIE:
PCIICTOK. BliageroT o0IUM IPHEMOM PElIeHHUs
BzaumocBs3b 3a1a4
CTPOCHUS U KommykatuBHbIe:
CBOWCTB BEILECTB Kontponupyrot aelicTBus napHepa
60. Knaccudukanus Knaccudukamus XuMHIecKux Hayuamcsa: 0600marp PerynsituBHble:

XUMHUYCCKUX peaKuHﬁ

peaKHI/Iﬁ 110 pa3jINYHbIM IIPpU3HAKAM

I/IH(l)OpMaIII/IIO 10 TEME B BHJIC

PaznnyatoT crioco6 u pesynbrar




10 Pa3IUYHBIM (4MCII0 M COCTaB pearupyromux 1 CX€M, BBITIOJIHITH TECTOBBIC JIeHCTBUS
TIPH3HAKAM. 00pasyrouuxcs BeIEeCTB; HATNINe 3a/1aHus Ilo3naBaTenbHbIE:
rpaHuIpl pasnena ¢as; Brnaneror o0muM npuemMom peneHust
TeruioBoi 3¢ dekT; n3meHenne 3ama4
CTENEHEN OKUCIIEHHSI aTOMOB; KommykatuBHbIe:
HCTIOJIB30BaHUE KAaTaIN3aTopPa; JloroBapuBarOTCs O COBMECTHOM
HaTpaBJICHUE IPOTEKAHIS). JIESITETTFHOCTH TIOJT PYKOBOJICTBOM
YauTeINs
61. | CkopocThb CKOpOCTb XUMHUYECKHX PEaKIuil 1 Hayuamca: o6o6matb PeryasTuBHbIe: Nmerot nenoctHoe
XMMHUYECKHX PEaKIHil (akTOpHI, BIUSIOMINE HA HEe HHPOPMALIHIO TIO TEME B BHIIE Pa%J'II/I‘IaIOT croco0 ¥ pe3yibTaT MHPOBO33pEHUE,
CX€M, BBITIOJIHATH TECTOBYIO JeiicTBus COOTBETCTBYIOIIEE
paboty Ilo3naBaTenbHbIE: COBPEMEHHOMY
Brnaneror oOuuM mpueMoM pelieHnss | ypOBHIO Pa3BUTHSA
3a1a4 HayKH
KommykaTtuBHbI€:
KoHTponupyroT neicTBus napTaepa
62. Kﬂaccnq)HKaHHg [IpocThie U clOXKHBIE BEIIECTBA. Hayuamca: o606martpb [posiBrsiroT
HEOPraHMIECKHIX MeTasl 1 HeMETaJUTbl , COCTaB, HHPOPMALIUIO TI0 TEME B BHIE II0OPOKETATENEHOCTS,
KIaccu(UKaIus CXEM, BBITIOHATH TECTOBYIO OT3BIBYMBOCTH, KaK
BEILCCTB paboty MTOHUMAaHHE YYBCTB
JIpYTUXJIoAei u
63. | CaoiicTBa OO0uMe XUMUYECKUe CBOMCTBA Hayyamcsa: 00600mars PeryasTuBHbIe: COTepeKUBAHNE UM
HEOPTaHHYECKHX OKCHJIOB W THAPOKCHIOB (OCHOBaHUH, | MH(MOPMAIHIO IO TEME B BHIE PagmzmaroT croco0 ¥ pe3ynbTaT
KHCJIOT, aM(pOTEPHBIX THAPOKCHIIOB), | CXEM, BBIIIOIHITH TECTOBYIO nefcTBUs
BCIICCTB
cosiu B cBete TO/I paboty I[Ho3naBatenbHbIe:
Brnanerot o0 mpueMoM penieHus
3agad
KommykatuBHbIe:
KoHTponnpyroT nedcTBHs MapTHEpa
064. | 'eneTnueckue I'eneTnueckue psapl MeTala, Hayuamcs: 0600marh PeryasituBHbIe:
DPSUIBI METaILIa, HEMeTaJyla U MEePexoHOr0 MeTajuia UH(OPMALIHUIO 110 TEME B BHJIE PainnanoT croco0 ¥ pe3yiIbTar
CXEM, BBITIOTHATH TECTOBYIO JEHCTBUS
HEMCTAallia U
paboty Ilo3HaBaTeabHBIE:
MEPEXOAHOT0 METAJLIA BiajieroT 00IMM NPHEMOM PELeHHUs
3a1a4y
KommykaTuBHbIE:
KoHTponupyroT nedcTBust naptHepa
65. | Tpenunr- TpeHuHr-TecTHpOBaHUE 110 PeryasTuBHbIe: Bripaxaror
BapuaHnTam [ 1A nponuibIX JieT u PasmigaroT crioco0 u pe3ynbTar aJIeKBaTHOE

TECTUPOBAHUC I10

ACMOBEPCUHA

eHCTBHS

TNOHUMAaHWUEC NPHUINH




Bapuantam ['MA

Ilo3HaBaTebHBIE:

yCIriexa 1 HEyCIIeXa

IIPOLLTBIX JIET 1 Brnaneror oOmmM npueMom pemieHust | yueOHoM
3a1au JIeSITeIbHOCTH
AiemMoBepenn KommykatuBHbIe:
KoHTponupyroT neicTBus napTHEpa
60. KonTpoabHas TecTupoBaHue 1o BapuaHTaM Hayuamcsa: npuMeHsTH PerynsiTuBHBIE: OCYLIECTBIISIOT
padora Ned I'MA nemoepcuu HC(I))nyquHLIe 3HaHUS U MOIIArOBBI U UTOTOBBIA KOHTPOJIb
cOpMUpPOBAHHBIE YMEHHUS IS 0 pe3yIbTaTy
Pemerne 'MA pemneHus yaeOHBIX 3a1aq ITo3HaBaTenbHbIE:
CTPOST peUeBOE BHICKA3bIBAHNE B
YCTHO¥ U MChMEHHOH (popme
KommykaTuBHbI€:
DopMyIUPYIOT COOCTBEHHOE MHCHHE
U TIO3UITHIO
67 | [loBTOpEeHME TEM.
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