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IHosicHUTeALHAA 3AIIMCKA

Pabouas mporpamMma cocTaBlieHa B COOTBETCTBUU € TpeOoBaHMsIMU DenepaibHOrO rocyJapCTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 0OIIero oopa3zoBaHusi BTOPOro mnokojeHus, [I[pumepHoil mporpaMmbl OCHOBHOTO 00111er0 00pa3oBaHus 10
XUMUU U aBTOpckoil [Iporpammel kypca xumuu st 8-9 kiaccoB o01eo0pa3zoBaTeNbHbIX yupexaeHui(0a3oBbiii ypoeHb) O.C.
['abpuensina . Hacrosimas nporpamMma y4uTbIBaeT pekoMeHnaanuu [IpumepHoi mporpaMmMbl 110 XUMUU AJI1 OCHOBHOM IIKOJIBI.

Pabouas mporpamMma 1o XMMUHU: KOHKPETU3UpYeT nosiokeHus: DyHaaMeHTanbHOro s/pa coiepkaHus oOy4eHUsS XUMHUH C
YY4ETOM MEKIIPEIMETHBIX CBsI3¢H YYEOHBIX MPEIMETOB CCTECTBCHHO-HAYYHOTO IIMKJIA; OMPEACISeT IMOCIeI0BATEILHOCTD
U3YyUEeHHs €AUHUI] CoJIep KaHusl 0OydeHHs] XUMUH U GOpMHUPOBaHUs (Pa3BUTH) OOMIMX YUEOHBIX U CHEU(PUIECKUX MTPEIME THBIX
YMEHUI; TaéT OPUEHTUPOBOYHOE PACIpe/Ie/iCHHE yueOHOTO BpEMEHH IO pa3jiesiaM U TeMaM Kypca B MOJATbHOCTH «HE MEHEE».

CopepxaHue TporpaMMmbl HaIpaBiIeHO HAa OCBOCHHME 3HAaHMM M HA OBJAJCHHE YMEHUSMHM Ha 0a30BOM YypOBHE, 4YTO
cooTBeTcTBYeT (O0pa3oBaTebHOW mporpamMMe Imkojbl. OHa BKIOYAET BCE TEMbl, MPEAYCMOTpPEHHbIE (denepantbHbIM
rOCY/IapCTBEHHBIM 00pPa30BaTEbHBIM CTaHAAPTOM OCHOBHOTO 001Iero oOpa3oBaHHUS MO XUMHHM M aBTOPCKOM Mporpammoi
y4eOHOT0 Kypca.

[Iporpamma kypca «XuMHW» TOCTPOCHA HA OCHOBE CIHUPAJIbHOM MOJEIH, MPEAyCMaTPUBAIOIIEH MOCTEIIEHHOE Pa3BUTHE U

yriayOiaeHre TEOPETHIECKUX MPECTABICHUN TP JIMHEHHOM O3HAKOMJICHUU C OMIIUPUUECKUM MaTepruaIoMm

B npcamMeTax CCTCCTBCHHO-MATCMATHYCCKOI'O HKJIa BEAYITYIO POJIb UT'PACT IO3HABATCIIbHAA ACATCIBHOCTD U COOTBCTCTBYIOIIIUC

el mo3HaBaTeIbHbIC YUeOHbIE AEHCTBUS. B CBsI3U ¢ ’TUM OCHOBHBIMM LEJSAMH 00y4eHHsI XUMUU B OCHOBHOM IITKOJIE SIBIISIFOTCS

1) popmupoBanue y o0ydaronmuxcsi yMEHUsI BUICTh U MOHUMATh IIEHHOCTh 00Pa30BaHuUs, 3HAYMMOCTh XUMHUECKOTO 3HAHUS JJISI
KQKJIOTO YeJIOBEKa HE3aBHCHUMO OT €ro MpO(ECCHOHATLHON NESITeNbHOCTH; YMEHHUS pa3nuyaTh (aKkThl M OIEHKHA, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUAETh HX CBS3b C KPUTEPUSMHU OLEHOK U CBS3b KPUTEPHEB C OIPEACICHHOM CHCTEMOM LIEHHOCTEW,

dbopmMynupoBaTh u 000CHOBBIBATh COOCTBEHHYIO MO3ULHUIO;



2) dbopmupoBaHUE Y 00YUYAIOIMIUXCS ETOCTHOTO MPEACTABICHHUS O MUPE M POJIM XUMHUHU B CO3/IaHUNA COBPEMEHHON €CTECTBEHHO-
HAyYHOH KapTUHBI MHpA; YMEHUS OOBICHATH OOBEKTHI W TMPOIECCHl OKPYKAIOMICH EeHCTBUTEILHOCTH — TPUPOTHOM,
COIMAJTLHOM, KYJIbTYPHOM, TEXHUYECKOU Cpenbl, UCTIOJIB3YS TUTST 3TOTO XUMHYECKHEC 3HAHUS,
3) mpuoOpeTeHre OO0y4YaroIIMMUCS OIbITa Pa3sHOOOPA3HOM NESITEIHHOCTH, MO3HAHMS W CAMOINO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHTHOCTEH), IMEIONINX YHUBEPCAIBHOE 3HAUCHUE IS PA3IMYHBIX BUAOB JACATEIBHOCTH: PEIICHUS TIPOOIIEM,
NPUHSTHS PENICHUH, IMOWCKa, aHajau3a W o0paboTku WH(pOpMAIMKM, KOMMYHUKATHBHBIX HABHIKOB, HAaBBIKOB HW3MEPEHUH,
COTPYIHUYECTBA, OE€30IIaCHOTO OOPAIICHHS C BEIIECTBAMH B TIOBCETHCBHOMN KU3HH.
3agayamMu u3ydyeHHus y4eOHOro nmpeamMera « XUMHsI» B 9 Ki1acce SBIISFOTCS:
y4yeOHbIe: GpOPMHUPOBAHUE CUCTEMbI XUMUYSCKHUX 3HAHUH KaK KOMITOHEHTAa €CTCCTBEHHOHAYYHON KapTUHBI MHPA;
pa3sBHBAIONIME: pPA3BUTHC JIMYHOCTH OOYYAIONIMXCS, WX MHTCIUICKTyaJlbHOE M HpPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
GopMupoBaHUE y HUX T'YMAHUCTUYECKUX OTHOIIEHWH W SKOJOTHYECKU IIeTIECOOOpa3HOTO IMOBEACHHUS B OBITY M B TPYIOBOU
IeSATeILHOCTH;
BOCNIUTATEJbHbIE: (OPMUPOBAHNE YMEHHI 0€30IMaCHOTO OOpaIIeHHs C BEIIECTBAMH, HCIIOJIb3YEMBbIMH B IOBCETHEBHOMN JKU3HU;
BbIPaOOTKa TTOHUMAaHHS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XMMHUH, a TaKke (POpMHUpPOBAHHE OTHOIICHHS K XMMHUHU KaK K
BO3MOKHOU 00J1acTH OYyIIeH MPaKTUUECKOM e TEIbHOCTH.

O01masi xapakTepucTHKA Y4eOHOT0 nmpeamMera « XuMHsi»
B cootBeTcTBUUM ¢ DenepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIET0 00pa30BaHUs ydalIuecs
JIOJKHBI OBJIAJIETh TAKMMHU TO3HABATEILHBIMA YUCOHBIMU NEUCTBHUSAMH, KaK yMeHHE (OPMYIHPOBATH MPOOIEMY M THUIOTE3Y,
CTaBUTH IS ¥ 3a7a49H, CTPOUTD IUIAHBI IOCTHKCHUS TIEJICH U pEIIeHUs] TOCTABICHHBIX 33]1a4, POBOJIUTH SKCIICPUMEHT U HA €TO
OCHOBE JIeIaTh BHIBOJIbI M YMO3AKIIIOUCHHUS, TIPEICTABIATh X U OTCTANBATh
CBOIO TOYKY 3peHms. Kpome 53Toro, ydammuecs IJOJKHBI OBJAJETh TPUEMaMH, CBSI3aHHBIMH C OMPEICICHUEM TOHSITHM:

OI'paHUYHUBATL HX, OIIHMCBIBATH, XAPAKTCPHU30BaATh N CPABHHUBATD. CJ'ICI[OBaTeHBHO, IIpu MU3Yy4CHHUHU XHMMHH B OCHOBHOM IIIKOJIE



yyalquecs JIOJDKHBI OBJIAJIeTh Y4YEOHBIMU JEHCTBUSMHM, T[O3BOJSIIOIIMMH MM JOCTUYb JIMYHOCTHBIX, MPEAMETHBIX U
MeTaIpeMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipennaraemass mporpamMma IO XHMHHM PacKpbIBaeT BKJIaJ Y4eOHOro mpeaMera B JOCTHXKEHUE LENell OCHOBHOIO OOIIEro
o0pa3oBaHus U ONpeIEseT BaXHEHIINE COAepKaTeIbHbIE IMHUU MTPEMETa:

* BEIIECTBO — 3HAHUA O COCTaBC M CTPOCHHHU BCHICCTB, UX Ba)XXHEHUIIINX CI)I/I?)I/I‘IGCKI/IX U XUMHUYCCKHX CBOﬁCTBaX, OMOJIOTHYECKOM

JICHCTBUH;
XUMHUYECKAas peakiusi — 3HAaHUS 00 YCJOBHUAX, B KOTOPBIX MPOSIBJISIIOTCS XMMHUUYECKHE CBOMCTBA BEIIECTB, CIoco0ax
yIpaBJICHUS XUMUYECKUMU POILECCAMU;
NpUMEHeHHe BelleCTB — 3HAHUA U ONBIT MPAKTUYECKOW JEATCIBHOCTH C BEIIECTBAMH, KOTOpbIE HauOoyiee YacTo

ynoTpeOsSIOTCS B MOBCEAHEBHOM KU3HH, IMUPOKO HUCTOJB3YIOTCS B MPOMBIILICHHOCTH, CETBCKOM XO3SHUCTBE, HA TPAHCIIOPTE;
SI3BIK XMMHH — CHCTeMa BaXKHEHIIMX MOHSATUH XUMHUM M TEPMUHOB, B KOTOPBIX OHM OIHUCHIBAIOTCS, HOMEHKIIATypa
HEOpraHMYEeCKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHWCJIE M TPUBUAIBHBIC), XUMHUYECKHE (POPMYIIBI U YpaBHEHUS, a TaKXKe
npaBuiia epeBoia MHPOPMaIIUK ¢ €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHUU U 00paTHO.
[Ipu oT6ope conmeprkaHus, KOHKPETUIUPYIOMIETO MPOrPaMMY, YUYUTHIBAIOCH, YTO TIepe] OOIMUM 00pa30BaHHEM HE CTOUT 3ajaya
npodeccuoHaIbHOM MOATOTOBKH 00YYaronIuXcsa. ITO ONPEACNIUI0 MOCTPOSHHE Kypca Kak OOIIEeKYIbTYpHOTO, HAIPAaBICHHOTO,
IpekJe Bcero Ha (OPMHUPOBAHHUE M PA3BUTUE MHTEpPECAa K M3YyUYEHUIO XUMHUHU. YUTE€HA OCHOBHAs OCOOEHHOCTH MOJPOCTKOBOTO
BO3pacTa — HavaJio Iepexo/ia OT IETCTBA K B3POCIOCTH, KOTOPBIA XapaKTEPU3YETCsl Pa3BUTHEM ITO3HABATEIHHOU C(hepHhI.
Ha »tanme ocHOBHOro 00mero cpeaHero oO0pa3oBaHUS MPOUCXOAUT BKJIIOYEHHUE OOYYAIONIMXCS B TPOEKTHYIO W
HCCIIEIOBATEIBCKYIO JIESITEIbHOCTh, OCHOBY KOTOPOW COCTaBJISIIOT TaKUE YHUBEpCalbHblEe ydeOHbIE IEHUCTBHS, KaK yMEHUE
BUJIETh TIPOOJEMBI, CTAaBUTHh BOMPOCH], KiIacCcU(HUIMPOBaTh, HAOIIONATh, MPOBOJIUTH HKCIIEPUMEHT, JeNaTh BBIBOABI U
YMO3aKJII0UEHHUsI, OOBICHATh, IOKAa3bIBaTh, 3alIUIIATh CBOU UJIEH, 1aBaTh onpeaencHus NoHATUAM. Crofa *e OTHOCSATCS MPUEMBI,

CXOJIHBIE C OIPEICICHUEM MOHATHI: ONUCAHUE, XapaKTEPUCTUKA, Pa3bsICHEHUE, CpaBHEHHE, pa3inueHue. DopMHUpOBaHUE ITUX



YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI HAUMHAETCS €UI€ B HAYAJIbHOM IIKOJIE, a B KypCe XUMHUHM OCHOBHOM IIKOJIBI MPOUCXOAUT UX
pa3BUTHE U COBEPIICHCTBOBaHUE. B CBS3M C 3TUM pe3epBHBIE YacChl IUNIAHUPYETCA UCIONb30BaTh HA (POPMHUPOBAHUE U PA3BUTHE
YMEHUH IPOEKTHON U UCCIEN0BATEIbCKON NeATENbHOCTH, YMEHUE BUAECTH MPOOJIEMBI, 1€JIaTh BEIBOAbI U YMO3AKITIOUEHUSI.

MecTto yuyeOHOro npeamMera B yueOHOM IJIaHe
Oco0eHHOCTBIO coaepKaHusl Kypca « XUMHUS SIBISIOTCS TO, 4YTO B 0a3UCHOM y4eOHOM (00pa30oBaTEIbHOM) IJIAHE ATOT MPEAMET
HOSIBJISIETCS MTOCJIEIHUM B PAJly U3YUYEHHUsI €CTECTBEHHOHAYUYHBIX AUCHUIUIMH. JlaHHAas HEOO0XOAMMOCTb OCBOEHUS OOBSCHSAETCS
TEM, YTO HIKOJIBHUKHU JOJKHBI 00J1aJlaTh HE TOJILKO OIpPEAENIEHHBIM 3al1acoM MpeABAapUTEIbHBIX €CTECTBEHHOHAYUYHbBIX 3HAHUH,
HO W JIOCTaTOYHO XOPOIIO PAa3BUTHIM aOCTPAKTHBIM MBIIUICHHUEM. YYalllUMHCS YXE€ HAKOIUIEHbI 3HAHUS MO CMEXHBIM
OUCIUIUIMHAM LMKJIa: Ouoyioruu, (pu3uMKM, MareMaTtuku, reorpaduu, cHOpPMHUPOBAINCH YMEHUS aHAJU3UPOBATh, BECTU
Ha0JII0/IEHNSI, CPABHUBATH OOBEKTHI HAOIIOICHUS.
B cooTBeTcTBUM ¢ y4eOHBIM IJJaHOM Ha U3y4YeHHE XUMHH B 9 Kjacce OTBOAUTCS 2 Yaca B Hezento, 70 4acoB B Toj, Ipu
HOPMATUBHOW MPOJIOJDKUTETLHOCTH Yy4eOHOro roga 35 yueOHBIX HeZenb. B COOTBETCTBUU CO CIIOXKHMBIICHCS IPaKTUKON
OpraHu3allid OCHOBHOTO 00miero o0Opa3oBaHus B 0Opa30BaTeNbHBIX YUpPEKIAEHHUSAX 0Omero oOpa3oBaHUsA peasibHas
IPOJOJIKUTEIBHOCTh YU4€OHOTO TOJa MEHbIIE HOPMAaTUBHOM M cocTaBigeT 34 y4yeOHble Hemenu. Takum 00pa3oM, Bpems,
BBIZIC/IIEMOE Pa0OYMMK y4eOHBIMU IUTAHAMH Ha HM3y4YCHHE XMMHUHM B 9 Kiacce Ha mpakTHke paBHO 68 uwacam. C ydeTtom
HEU30€KHBIX MOTEPh Y4EOHOTO BPEMEHH, BBI3BIBAEMBIX PA3IMYHBIMU OOBEKTUBHBIMU MPUYMHAMHU, a TaKKe HEOOXOAMMOCTU
BbIJIEJICHUSI OTIOJTHUTENIBHOTO BPEMEHH Ha U3yUeHHUE OTAEIbHBIX BOMPOCOB Kypca XUMHUH MPOrpaMMOi MpeyCMOTPEH OOJBIION
00BEM PE3epBHOTO BpeMEHH -6 YacoB.
[Iporpammoii mpe1ycCMOTPEHO NPOBEACHUE: KOHTPOJBHBIX PadoT — 4, MPAKTHYECKUX padoT — 6 yacos.
Cpok peanuzanuu NporpaMMbl — OJIMH Y4EOHBIH TOI.

(I)OpMLI, METOAbI U CPeACTBA Oﬁy‘leHHﬂ, TEXHOJOTHH



B nanHom kiacce BeayIIMMU METOJIaMU O0YUYEHUS MIPEAMETY SIBISIOTCS: O0BICHUTEIHHO-ULTIOCTPATUBHBIA U PEIPOYKTUBHBIH,
XOTSI UCHOJIb3YETCSd M YaCTHUYHO-TIOMCKOBBIM. Ha ypokax HCHONB3YIOTCS 3JIEMEHTHI CIEAYIOIMIMX TEXHOJOTHUM: JIMYHOCTHO -
OPUEHTHPOBAHHOE O0yUYeHHUE, 00yueHue ¢ npuMeHeHueM onopHeix cxeM, UKT, mpoekTHast 1esITeIbHOCTb.

Ucnonw3yroTcs cneayroniue GopMbl oOydeHus: ydeOHBIC 3aHATHS, DKCKYpCUM, HAOIIOJACHUS, ONBITHI, SKCIIEPUMEHTHI, paboTa
C y4eOHOM U JTOTIOJTHUTEIBHOM JTUTEpaTypOl, aHalli3, MOHUTOPUHT, UCCIeqoBaTeabCckas padoTa, mnpe3eHTtanus. OnpenesieHHoe
MECTO B OBJIaJICHUM JIaHHBIM KYpPCOM OTBOJMTCS CaMOCTOSITEIbHON paloTe: MOJIrOTOBKA TBOPYECKHX paboOT, COOOIIECHHH,
pedeparos.

DopMBbI IPOMEKYTOYHOM U UTOTOBOM aTTECTALMH

[TpomexyTouHas aTTecTalys NpoBOAUTCS B hopme:
- TECTOB;  -KOHTPOJIBHBIX;, - CAMOCTOSITCJIbHBIX paOOT; - MPAKTUYECKHX; - TBOPYECKHUX PadOT.
VYyamuecs: npoxoasiT UTOTOBYIO aTTecTanuto — B Buje [ TA (OI'D).
OO6yuenue Benércs mo yueOHuky O.C.l'abpuensH «Xumus 9 Kiacc», KOTOPBIA COCTaBISET €IUHYIO JMHUIO Yy4eOHUKOB,
COOTBETCTBYET (efepalbHOMY TOCYJapCTBEHHOTO 00pa3oBaTENBLHOIO CTaHAapTa BTOPOTO MOKOJEHUS ©0a30BOTO YPOBHS H

peanusyeT aBTopckyro mporpammy O.C.IMabpuensua( 2012r.)

OtanuyurtesbHble 0CO0EHHOCTH padoueii MPOrpaMMbl 1 ABTOPCKOM
OcHOBHOE cojiep>KaHUEe aBTOPCKOMW MOJHOCTHIO HAIIIO OTPaXKEHUE B JAHHOM paboueil mporpamme.
B pabouyro mnporpamMmy Mo XMMHUHM BHECEHbl M3MEHEHHS MO CPAaBHEHUIO C aBTOPCKOW: M3 pe3epBa gobOaBieHo 1 yac Ha
«Metambl» u qob6asnen lyuac Ha [Ipaktukym 1 «CBoMCTBa METAIIOB M UX coeAnHEeHUI». OCHOBHOE OT/IMUME JaHHOU pabodeit

MporpaMMbl OT aBTOPCKON COCTOMT B TOM, YTO B aBTOPCKOM IporpamMMe NpakTUYECKUE pabdOThl CTPYyHIUPOBAHBI B OJIOKH -



XUMHYECKUE MPAKTHUKYMBI, KOTOPbIE MPOBOMASITCS IOCJHE WU3YyYEHUs HECKOJBbKHUX pa3/esioB, a B pabodeil mporpamme 3TH XKe
MpaKkTUYECKUEe pabOoThl JAKOTCS NOCIE U3yUYEeHHUsSI KOHKPETHOM TEMBL. JTO MO3BOJISET JyUlle 3aKPENUTh TEOPETUUECKUI MaTepHa
Ha TMPAKTUKE W TMPOBEPUTh NPAKTUUYECKHE YMEHHS M HABbIKM HEMOCPEACTBEHHO MO JAaHHOW Teme. YToObl MpOBECTH
MPaKTUYECKYI0 PabOTy MO KOTJa-TO HM3YyYEHHOH Teme, TpeOyeTcsl AOIMOJHMUTEbHOE BpeMs JJi MOBTOPEHUS TEOPETUUYECKUX

OCHOB, UTO UCKJIFOYAETCs B TAaHHOU paboueil mporpamme.

Pazien Ko.lmqechBo 4acoB B KoaunvecTBO 4acoB B padouei

aBTOPCKOIl mMporpamme nporpamMmme
1. Beenmenuwe. OOmas xXapakTePUCTUKA  XUMHYECKUX
3JIEMEHTOB U XMMHUYECKUX peakuuil. [lepuonnueckuil 3akoH u 10 10
ITepuonnueckas cucrema XUMHUYECKUX 3JIEMEHTOB
JI.M.MenneneeBa
2.Mertauibl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOICTBA METAIJIOB U UX COEAUHEHUI» 2 -
4. HemeTtasibl 25 25+3
5. IlpaktukyM 2 «CBONCTBA HEMETAIJIOB U UX COCTMHEHUI 3 -
6.0000111eH1e 3HAHUI 10 XUMHH 32 KypC OCHOBHOM IIKOJIBI.

10 10

[Toaroroska x '11A.
Peseps 6 4
Uroro: 70 20

Pe3yabTaTam ocBOeHHSI Kypca XMMHUH
[Ipy w3yueHWHn XUMHH B OCHOBHOW INKOJIE OOECIIEYMBACTCS JOCTHKEHUE IHUYHOCTHBIX, METANPEJAMETHBIX U TPEIMETHBIX

pe3yJIbTaTOB.

JInuHoCTHBIE:




® B IICHHOCTHO-OPUEHTAIMOHHOU c(pepe — JyBCTBO TOPIOCTH 32 POCCUMCKYIO0 XUMHYECKYIO HAyKy, TYMaHH3M, OTHOIIICHHE
K TPYAY, LEIeyCTPEMICHHOCTD;

e (hopmMupoBaHUE LIECHHOCTH 37J0POBOr0 M 0€30MaCHOro 00pa3a KU3HU; YCBOCHHE MPABUI UHIUBUIYATBLHOTO U
KOJUIGKTUBHOTO 0€30MaCHOTO TIOBEICHUS B UPE3BBIYANHBIX CUTYAIMIX, YTPOIKAIOIINX KU3HH U 3JI0POBBIO JTIOJICH;

® B TPYIOBOU chepe — roOTOBHOCTH K OCO3HAHHOMY BBIOOPY JlalibHEMHIIeH 00pa30BaTeIbHOM TPACKTOPUH;

¢ B II03HABaTEIbHOW (KOTHUTHBHOM, MHTEIJICKTYAIBHON) chepe — YMEHUE YIPaBIATh CBOSH MO3HABATEIILHON
JESITELHOCTEHIO.

e (GopMHUpPOBaHUE OCHOB IKOJOTHUYECKOHN KYJIbTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHYCCKOTO

MBIIIJICHUA, PA3BUTHUC OIIbITA 3KOJIOTHUYCCKU OpI/IGHTI/IpOBaHHOﬁ pe(I)HCKCHBHO-OHCHO‘IHOﬁ )51 HpaKTH‘IGCKOﬁ ACATCIIBHOCTH

B JKXU3BHCHHBIX CUTYAalIUAX,

MertanpeaMeTHbIe:

® YMEHHE CaMOCTOSITEIBHO OINPEACIIATD 1IeJIM CBOETr0 0O0YUYeHHUs, CTaBUTh U (OPMYJIMPOBATH sl ceOsl HOBBIE 3a/1auu B yu€0e u
N03HABATEIbHOMN AEATEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBbHON AEATEIbHOCTH;

® YMEHHE CaMOCTOSATENbHO IJIAHUPOBATH MYTH JOCTHMKEHUS II€JIe, B TOM YHUCJE albTePHATUBHBIC, OCO3HAHHO BHIOMPATH
Hanboee 3¢ (HEeKTUBHBIC CIIOCOOBI peIIeHNUs YUeOHBIX M MO3HABATEIIHPHBIX 3314,

® YMEHUE COOTHOCUTH CBOM JCUCTBUS C IUIAHUPYEMBIMU PE3YJbTAaTaMH, OCYLIECTBIATH KOHTPOJIb CBOEU ACATEIBHOCTU B
mpoliecce JOCTHKEHUST Pe3yibTaTa, OMpeNelsiTh CIoCcOObl ASHCTBUN B paMKaX MPEAJIOKCHHBIX YCIOBHM U TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JIEMCTBUSL B COOTBETCTBUM C U3MEHSIIOLIECICS CUTyalue;

® yMEHUE OLIEHUBATh MPABUIIBHOCTH BBIMIOJHEHUSI yUeOHOM 3a7auk, COOCTBEHHbIE BO3MOKHOCTHU €€ pelIeHNs;

® BJIaJICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOIIEHKH, MPUHSATHS PEIIEHUN U OCYIIECTBICHUSI OCO3HAHHOTO BbIOOpA B yueOHOM

U TI03HaBaTeJILHOMN ACATCIIBHOCTH,



® YMEHHE OIpPEACNATh MOHATUA, CO3[aBaThb OOOOIEHHUS, YCTaHABIMBATH AHAJOTUH, KIACCU(DHUIMPOBATH, CAMOCTOSTEIHHO
BBIOMpAaTh OCHOBAaHHUS W KPUTEPUU IS KIAacCHU(PUKALUMU, YCTaHABIMBATHh MNPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE PaCCyKIACHHUE, YMO3aKIIOUeHHE (MHAYKTUBHOE, IETYKTUBHOE U MO0 AHAJIOTHH) U JAEJIaTh BHIBOJBL;

® yMEHHE CO3/aBaTh, MPUMEHATh U MPEOOPa30BBIBATH 3HAKM U CHUMBOJIBI, MOJEIU U CXEMbl JJI1 pPELIEeHUs Y4eOHBIX U
ITO3HABATEIbHBIX 33/1a4;

® YMEHHE OPraHU30BbIBATh Yy4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUMTEIEM U CBEPCTHUKAMH; pabOTaTh
UHAUBUAYaJbHO U B IPYIIE: HAXOAUTh OOLIEEe pelleHne U pa3peniaTh KOH(QIMKTHI Ha OCHOBE COIVIACOBAHMS MO3ULUHN U
yuéTa HHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHUE;

® YMEHHE OCO3HAaHHO UCIIOJIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a7a4€il KOMMYHHUKALMHU JJIS1 BBIPAXKEHUS CBOUX
YyBCTB, MBICTICH U MOTPEOHOCTEM; MIIAHUPOBAHUS U PETYJISIIUN CBOEH ACSTENbHOCTH; BIaICHUE YCTHOW U MMCbMEHHON

PCYbHO, MOHOJIOTUYECKOM KOHTEKCTHOU PCUbLO,

e (opMupoBaHMEe U pa3BUTHE KOMIIETEHTHOCTH B O0OJIACTH UCIIOJIb30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;
e (hopMupoBaHHE U Pa3BUTHE PKOJOTUUYECKOTO MBIIUICHHS, YMEHUE IPUMEHATh €ro B IMO3HABATEIbHOW, KOMMYHUKATUBHOM,

COITMATLHOM TIPaKTUKE U MTPOPECCHOHATTLHOM OPUEHTAIINUH.

IIpeameTHbIE:
1.B nmo3naBare/ibHOI chepe:
® [1aBaTh ONPCACIICHUA N3YyUCHHBIX MOHATHU: «XUMHUYCCKHN QJICMCHT», «aTOM», «HOH», «MOJICKYJId», KIIPOCTBHIC U CIIOKHBIC

BCIICCTBA», «BCIICCTBO», «XMMHUYCCKAsA (bopMyna», «OTHOCHUTCJ/IbHAsA aTOMHad MaccCa», «OTHOCHUTCIIbHAsA MOJICKYJIAPpHAA



Macca», «BaJICHTHOCTb», «CTCIICHb OKHUCICHUA», «KPUCTAIINYCCKAd PCHICTKA», «OKCHUIALD», «KHCJIOTBI», «OCHOBAHUA»,
«COJIM», «aM(i)OTepHOCTB», «KUHAUKATOP», «HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH», «IICPpHUOIUYCCKasd Ta6J'II/II_[a», «HU30TOIIbI»,
XUMHYCCKasA CBA3b», «IJICKTPOOTPULATCIBHOCTDL», «XHUMHWYCCKAA PCAKUUA», «KXUMHUUYCCKOC YPABHCHHC), «I'CHCTHUYCCKAs
CBA3b», KOKHUCJICHHULC», KBOCCTAHOBJIICHUCY, «QJICKTPOJIUTHYCCKAA AUCCOIMUAINA», KCKOPOCTH XUMHUYECKOU pCaKInm»;

® OIMMCaTb ACMOHCTPAIIMOHHBLIC 1 CAMOCTOATCIILHO IIPOBCACHHBIC XUMHUYCCKHUC DKCIICPUMCHTBI;

® OIIMCBIBATL U PA3JINYATh M3YYCHHBIC KJIACChl HCOPTAHUYCCKHUX COCHHHGHHﬁ, IMPOCTBIC U CJIOKHBIC BCUICCTBA, XUMHWYCCKHUC

peakuuu;

KJIaCCU(PUIIUPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHUS;
e JleJIaTh BBIBOJIBI M YMO3AKIIOYCHUS W3 HAONIOJCHWUN, W3YUYEHHBIX XUMHYECKMX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEIIECTB [0 aHAJIOTUU CO CBOMCTBAMH M3YUYEHHBIX;
® CTPYKTYpUPOBATh U3YUYECHHBIA MaTEpHAll U XUMHYECKYI0 HH(POPMAIIHIO, TTOJYYEHHYIO U3 IPYTUX UCTOYHUKOB;
® MOJIEJINPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB 1-3 EPHUOIOB, CTPOEHUE MPOCTHIX MOJIEKYJ;
2.B 1IeHHOCTHO — OPUEHTALMOHHOI cdepe:
® AaHANM3MPOBaTh M OIICHWUBATH TOCIEACTBUS MJIsi OKpY)KArOIIell cpeabl ObITOBOW W IMPOU3BOACTBEHHOUN JESTEIBHOCTH
YeJI0BEKa, CBSI3aHHOM ¢ MepepadOTKON BEIIECTB;
3. B tpynosoii cepe:
® IPOBOJUTH XUMUUYECKUN IKCIIEPUMEHT;
4. B cepe 0e301aCHOCTH KU3HEAEATEIbHOCTH:
e OKa3bIBaTh MEPBYIO MOMOIIH NP OTPABICHUSAX, OKOTaX M JAPYTMX TPaBMaxX, CBSI3aHHBIX C BEHIECTBAMH M JIA0OPATOPHBIM

000pyTI0BaHUEM.



TemaTHveckoe IVIAHUPOBAHNE Y4eOHOT0 MaTepHaJia

Ne Hasanue riaBsl KomnuectBo | IIpaktnueckue | KoHTposibHBIE
TJIaBbl 4acoB paboThI paboThI
Benenue. O6uias 6 Nel
XapaKTepUCTUKa

XUMHUYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKLIUH.
Ileproanueckuil 3aK0H U
Ilepuonnueckas cucrema
XUMHUYECKHUX DJIEMEHTOB

J.M.MenneneeBa
1. | Meramisl 18 Nel-3 No2
3. | Hemeramisl 28 No4-6 Ne3
5. O00011eHNEe 3HAHUHT 110 10 Neq4

XHUMHH 32 KypC OCHOBHOM
mkosbl. [Togroroska k

'MA.
6. | Peseps 4
Utoro 70 6 4

OcHOBHOE coaepxkaHue Kypca

Bgenenne. Q0mas xapakrepucTHKa XUMHYECKHX 3JIEMEHTOB U XuMu4Yeckux peakuuii. I[lepuoguveckuii 3aKoH u

Ilepuoauyeckas cucrema



xumMuueckux 3jeMeHToB JI. 1. MenaeneeBa (10 4)

XapakTepuCcTUKa 3JIEMEHTa II0 €ro IojoxkeHuro B Ilepumoamyeckon cucreme xumudeckux diaeMmeHToB JI. M. Menneneesa.
CBoOlICTBa OKCHIOB, KHCJIOT, OCHOBAaHMW M COJIEM B CBETE TEOPUM DIIEKTPOJMTHYECKOM NMCCOLMALUMU M OKHUCIICHUSA-
BoccTaHoBieHUs. [loHsATHE O mMepexoaHbIX »3JeMeHTax. AM@OTepHOCTb. ['e€HeTHYeCKHH psii MEepexXOqHOr0 3JIEMEHTA.
ITepuonnueckuit 3akoH u llepuonnueckas cucrema xumuueckux diemeHTOB JI. . MennmeneeBa. Xumuueckass opraHu3anus
KUBOW U HEKUBOU MPUPOJIbl. XUMUUYECKUN COCTAB Si/Ipa, MAHTUU U 3€MHOW KOpbl. XMMUUYECKUE AIEMEHTBI B KIETKAX >KUBBIX
OopraHu3MoB. Makpo- ¥ MHKpodneMeHThl. O0oOlIeHre CBEeIeHU O XUMHUYecKuX peakuuax. Kimaccupukanus XUMHUYECKUX
peakuuid 1Mo pa3IuyHbIM MPU3HAKAM: «YUCJIO M COCTAaB PEAarupyroliux U 0O0pa3yroHIMXCS BEHIECTBY», «TEMIOBOU 3(PQerT»,
«HAIpaBJICHUE», «U3MEHEHHE CTENEHEH OKHUCJICHHUS DJJIEMEHTOB, OOpa3yIollMX pearupyrollue BelecTBay, «pazay,
«HCTOJIb30BaHUE KaTanu3zaTopa». [IoHsATHE O CKOPOCTH XMMHUYECKOW peakiuu. PakTophl, BIUSIOIIAE HA CKOPOCTh XUMHYECKUX
peakuuii. Karanuzarops! u karanus. UHTHOUTOpPBl. AHTHUOKCHIAHTHI.

JdeMoHCTpaIuH.

Paznmuunsie dopmbl Tabmuisl [I. M. MenneneeBa. Mojenu aroMoB 3yieMeHTOB 1—3-ro mepuojoB. Mojienb CTpO€HHsST 36MHOTO
mapa (rmonepevHslii pazpes). 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEaKlMU OT IPUPOJbl PEarupyolnX BEMECTB. 3aBUCUMOCTh
CKOPOCTH XMMHYECKON pEaKIMu OT KOHLEHTPALMU PEarupyroluX BEMIECTB. 3aBUCUMOCTh CKOPOCTU XUMHYECKOM pEaKUUU OT
IUIOIIAA CONPUKOCHOBEHMS PEArHPYIOIINX BEIIECTB (CKHUISIIIUN CIOW»). 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW PEaKIHU OT

TEMITEPATyPhl PEaruPYIONIUX BEIIeCTB. | OMOTCHHBIN M reTepOTeHHBIN KaTaau3bl. DepMeHTaTUBHBIN KaTanu3. MIHrubupoBanue.

JlabopaTopHbIe ONbITHI.
1. Ilonyyenune rugpokcuaa LUHKA M HCCIEAOBAHUE €ro CBOWCTB. 2.MopenupoBanue noctpoeHus l[lepronnueckoi CHCTEMBI
xumudeckux snemeHToB [[. M. MenneneeBa. 3. 3amemienue xene3oM mMeau B pactBope cyibdara meau (II). 4. 3aBucumocts

CKOpOCTH XUMHYECKOU PCaAKIMHU OT IIPHUPOALI PCArupYyOINKUX BCIICCTB HA IIPUMCPEC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlJIaMHU.



5. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMU OT KOHLIEHTPALIMU PEArupyIOIINX BEMIECTB HA IPUMEPE B3aUMOJCHCTBUS INHKA
C COJITHOU KHCJIOTOHM Pa3IMYHON KOHIIEHTPALUU.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMM OT IUIOIIAAN CONPUKOCHOBEHHMS PEarupyronmx BemecTs. 7. MoaenupoBaHue
KUIAILIETO CcJIos». 8. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOM pEaKIUu OT TEMIIEpAaTyphbl PearvupyrollnX BEIIECTB HA IpUMEpE
B3auMojerictBusi okcuna menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI pa3iu4HON TemmepaTypbl. 9. PasnoxkeHue mnepokcuaa
BOJIOpOJia ¢ nmomolbio okcuaa Maprania (IV) u kartanassl. 10. OOHapykeHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11.
NurubupoBanue B3auMOACHCTBUS KUCIOT C METAJIIAMHU YPOTPOITMHOM.

IIpeameTHBIE pe3yabTATHI 00y4YeHUsI

Yyamuics 10JKeH ymems:

UCIIOJIB30BATh TPU XAPAKTEPUCTUKE MPEBPAIICHUN BEHIECTB MNOHATHS: «XUMHUYECKas PEAKLMS», «PEAKUUU COCOUHEHUS,
«pEeaKIMM PaA3NIOKEHUS», «PEaKuu OOMEHa», «pEeaKIMu 3aMEIIEHUs», «PeaklHH HEeUTpanu3aluum», «IK30TepPMUUECKHE
peakuumn», <OHIOTEPMUYECKHE  pEaKIHH», «OoO0paTHuMble peakluu», «HEOOpaTUMble  PEaKIuu», «OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIE  pPEAaKLUU», «TOMOTEHHBIE PpEAKLUHUW», «TE€TEPOTCHHBIE PpEAKUUHN», «KATAIUTUYECKUE PEaKLHN»,
CHEKATATUTUYECKHUE PEAKIINI, «TETUIOBOM 3P (HEKT XUMUUIECKON PEAKITUNY, KCKOPOCTh XUMHUECKON PEaKInmny, «KaTalu3aTopy;
XapaKTepru30BaTh XUMHYECKUE IJIEMEHThl 1—3-TO MepuopoB MO HUX MoNokeHUo B Ileprognueckoit cucteMe XUMHUYECKHUX
snemeHTOoB [. . MeHneneeBa: XUMUYECKUN 3HAK, TTOPSAIKOBBIM HOMED, MEPUOM, TPYNIIA, MOATPYIINA, OTHOCUTEIbHAsT aTOMHAas
Macca, CTpOGHHE aroma (3apsi sapa, YUCIO HPOTOHOB M HEUTPOHOB B fAJpe, OOIIee YHMCIO 3JEKTPOHOB, pacIpeleieHHe
AJIEKTPOHOB I10 3JEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, (POpMyJia, HA3BaHWE U THI BBICILIETO OKCHJA U TUAPOKCUIA, JIETY4Ero
BOJIOPOJTHOTO COCIMHEHUS (JIJIs1 HEMETAJIOB));

XapaKkTepu30BaTh OOIIME XMMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB W THAPOKCHAOB; MPUBOAUTH TMPUMEPHI PEAKIH,

MMOATBCPKAAOIMNX XNUMUICCKUC CBOMCTBA aMCI)OTepHBIX OKCHAOB U THAPOKCHUIOB,



JaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEaKIUi MO YUCIY M COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMH; TEIJIOBOMY
3 dekTy; HampaBICHUIO MPOTEKAHUS PEAKIUU; H3MEHEHHUIO CTENEHEH OKHUCICHHS JJIEMEHTOB; arperaTHOMy COCTOSHHIO
HCXOJHBIX BEIIECTB; YUYACTUIO KaTAJIN3aTOPA;

OOBSICHSITh U MPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPBIX (DAKTOPOB (MPUPOAA PEarupyroIINX BEIICCTB, KOHIICHTPAIUS BEIIECTB,
JaBlieHUEe, TeMmIepaTypa, KaTalu3aTop, MOBEPXHOCTb CONPUKOCHOBEHHUS PEArHPYyIOIMIUX BEIIECTB) Ha CKOPOCTh XUMHUYECKHX
peaxkuuu;

HAOJII0JIaTh U ONMCHIBATh YPABHEHUS PEAKIIMN MEXK]Ty BEIIECTBAMU C IMTOMOIIIBI0 €CTECTBEHHOTO (PYCCKOT'O WJIM POJAHOTO) SI3bIKA U
SI3bIKa XUMUH;

IIPOBOJIUTH OIBITHI, MOJATBEPKIAIONINE XUMHUECCKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THUAPOKCHUIOB; 3aBUCHMOCTh CKOPOCTHU
XUMUYECKOW pEeakIMu OT pPa3auyHbIX (AKTOPOB (NMpUpOAA pEarupyrolIux BEIIECTB, KOHIIEHTpAlMs BEIISCTB, JaBJIEHUE,
TEMIIepaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHSI PEarupyIOIIUX BEIIECTB).

MeTanpeaMeTHbIe pe3yJabTAThI 00y4eHUs

Yyamuics q10JKeH ymems:

OTIpENEeNATh 1eNIb y4EeOHOM AESITENbHOCTH C TMOMOINBIO YUYUTEIS W CaMOCTOSITENIbHO, MCKAaTh CPENICTBA €€ OCYIIECTBICHHUS,
paboTtas 1O TUIaHy, CBEPSATh CBOMU JICMCTBUS C ILIENBI0O M MPU HEOOXOAMMOCTH MCIPABIATH OIMIMOKU C MOMOIIBIO YUUTEIS U
CaMOCTOSITEIBHO;

COCTaBJISITh AHHOTALIMIO TEKCTA;

co37aBaTh MOJEIU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa W TMPEACTABICHHMEM WX B IPOCTPAHCTBEHHO-
rpadudeckoii WM 3HaKOBO-CUMBOJIMYECKOH opme;

OTIpEIeISITh BUABI KilacCu(UKAIHU (€CTECTBEHHYIO M ICKYCCTBEHHYIO);

OCYIIECTBIATH MPSAMOE AEAYKTUBHOE JJOKA3aTEIbCTRO.

Tema 1. Metamabl (14 4)



[Tomoxenne wMeramnoB B Ilepuonnueckon cucreme xumudeckux onemeHTtoB JI. WM. MengeneeBa. Merammyeckas
KpUCTAJJTMYECKasi pelieTKa M MeTajulMdeckas Xumuueckas cBsizb. OOmue ¢dusnyeckue cBoicTtBa meTamwioB. CIiaBbl, UX
CBOMCTBAa M 3HadyeHHE. XMMHUYECKHE CBOWCTBA METAJUIOB KAaK BOCCTAHOBUTEJIEH, A TaKXK€ B CBETE€ HUX IOJOXKEHUSA B
ANEKTPOXUMHUYECKOM Psly HampsiKeHu MeTamuioB. Koppo3us MeTaioB u crocodsl 60psObI ¢ Heil. MeTasuibl B mpupoge. Oo1mue
CHOCOOBI X TOJTYYEHHUS.

OO0mas xapakTepucTHKA HIEJOYHBbIX MeTAI0B. MeTtauibl B nipupoje. O6mme cnocodsl ux noaydeHus. CTpoeHUE aTOMOB.
[IlesouHbIE METAIIBI — MPOCTHIC BEIIECTBA. BakHEHIIMEe COCMHEHUS IIEIOYHBIX METAUIOB — OKCHJIbl, TUAPOKCUJIBI U COJIH
(x;mopuibl, KapOOHATHI, CYJb(AThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHUE B HAPOHOM Xo03siiicTBe. Kanuiinbie ynoopeHusl.
OO0wmas xapakTepucTHKA 3JIEMEHTOB I1aBHOM nmoarpynnsl 11 rpynnsi.

Ctpoenne atomoB. IllenoyHo3eMenbHbIE METAIBI — MPOCTHIC BEUIECTBA. BakHeHIne COEIUHEHUS IIEJIO0YHO3EMENIbHBIX
METaJJIOB — OKCHUJIbI, TUIPOKCHUIBI U COJH (XJIOPUIbI, KapOOHATHI, HUTPATHI, CYJIb(aThl, GocdaThl), UX CBONCTBA U MPUMEHEHHE
B HapOJHOM XO3SICTBE.

Amomunnii. Ctpoenue atoMa, GU3NUECKUE U XUMUYECKHE CBOWMCTBA MpocToro BemecTa. CoeqMHEHUsT aIFOMUHUS — OKCUI U
TUAPOKCHU, X aM(pOTEpHBINA XapakTep. Baxueie conu amoMunus. [I[puMeHeHre alFloOMUHAS M €T0 COSTUHCHHM.
Keneszo. Crpoenue atoma, pU3NUECKHE ¥ XMMUYECKHE CBOWCTBA MPOCTOro BellecTra. I enerndeckue paasl Fe*? u Fe',
Baxueiimue conu xene3a. 3Ha4EHUE jKejle3a U €ro COSAMHEHUM 1Sl TPUPOALl M HAPOJHOTO XO3SIICTRA.
JemoncTpanuu.O0pa3ipl METOYHBIX U MEeT0YHO3eMEeNbHBIX MeTauioB. O0Opasibl cruiaBoB. B3auMoseiicTBrue HaTpHsl, TUTUS U
KaJblUs C BOJOW. B3anmopaeicTBrEe HATpUsI M MarHus ¢ KUCIopoAaoM. BzanmopencTeue MetaiioB ¢ HeMeTaiiamu. [lomyuenue

rugpokcuaoB xenesa (I11) u (IID).

JlabopaTopHbIe ONbITHI.



12. B3zaumojeiicTBHE pacTBOPOB KHUCIOT MU cojie ¢ Metaiiamu. 13. O3HakomiieHue ¢ pyaamu kene3a. 14. OxpamuBaHue
IUJAMEHHM COJISIMHM ILIEJOYHBIX MeTauioB. 15. B3ammopeiictBue kanpuus ¢ Boxou. l6.IlosrydeHume ruapokcuia KaabLus U
HCCJIEIOBAHUE €0 CBOMCTB.

17. IlonydyeHnne rugpoKcuaa aJrOMUHUSA M UCCIENOBAaHUE €r0 CBOMCTB. 18. B3aumopeicTBue kene3a ¢ CONSIHOM KHUCIOoTOM. 19.
[Tonyuenue runpoxcunos xkenesa (I1I) u (III) u uzyyenue ux cBoNCTB.

IIpenmeTHbIe pe3yabTaThl 00y4eHUsI

Yuamuics A0JKeH ymems:

UCIIOJIb30BaTh MPU XApPAKTEPUCTUKE METAIJIOB U HMX COCAMHECHUN TOHATHS: «METaJUIbl», «PsAJl AKTHUBHOCTU METAJIJIOBY,
«ILIEJIOYHBIC METAIJIbI», «IIEJIOYHO3EMEIIbHBIE METAJUIb», HCMOJb30BaTh HX TMPHU XAPAKTEPUCTUKE METAIOB; JaBaTh
XapaKTEPUCTUKY XUMUUYECKUX DJIEMEHTOB-METAJIOB (IIETOYHBIX METAJUIOB, MArHWs, KajbIlUs, aJIOMHHUS, Keje3a) M0 HUX
noyioxkeHuto B Ilepuonnueckoit cucreme xumuueckux anemeHToB JI. . MennaeneeBa (XMMHUYECKHUI 3HAK, MOPSIKOBBIM HOMED,
nepuoJ, rpymma, NOArpyInna, OTHOCUTEIbHAsI aTOMHAsl Macca, CTPOEHUE aroMa (3apsll siapa, YUCIO MPOTOHOB M HEHMTPOHOB B
anpe, o0Iee YUCio 3JIEKTPOHOB, pacipeiesieHre 3JIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (popMyIia, Ha3BaHUE
Y TUII BBICIIETO OKCHIA U THIPOKCU/IA);

Ha3bIBAaTh COCIMHEHMS METAIIJIOB M COCTABIATh UX (OPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, O0IIHe PU3NUECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

OOBSCHATHh 3aBUCHUMOCTH CBOWCTB (WJIM MPEACKa3bIBaTh CBOMCTBA) XUMHUYECKHX JIEMEHTOB-METAUIOB (paguyc, METAIUTMYECKUE
CBOICTBa 3JIEMEHTOB, OKHCIIHTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA AJIIEMEHTOB) W 00pa3yeMbIX UMHU COCIWHEHUU (KHUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB W THUJIPOKCHUJIOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA) OT TMOJIOKEHHS B
[Tepunoanueckoit cucteMe xuMu4eckux 3yeMeHToB /. 1. Menaeneena;

OMUCHIBaTh OOIME XMMHUYECKHME CBOWMCTBA METAJJIOB C IMOMOIIBID €CTECTBEHHOTO (PYCCKOTO WM POJHOIO) sI3blKa U SI3bIKA

XHUMHUU,



COCTaBJISITh MOJICKYJISIPHBIC YPAaBHEHHS PEAKIUNA, XapaKTEPU3YIOMIMX XUMUYECKUE CBOMCTBA METAJJIOB M HMX COCAUHEHUM, a
TaKKe DJIEKTPOHHBIC YPAaBHEHUS MTPOIIECCOB OKUCICHUS-BOCCTAHOBIICHUS;

YpaBHEHHUS DJICKTPOJUTHUECKON JTUCCOIMAIIMK; MOJICKYJISIPDHBIC, TOJHBIE W COKpAIllCHHbIE HOHHBIC YPAaBHEHHS pPEakluil C
y4acTHEM DJIEKTPOJIUTOB;

yCTaHABIIMBATh MPUUYMHHO-CIIEJCTBCHHBIC CBSI3M MEXY CTPOCHHUEM aToMa, XUMUUYECKOW CBSI3blO, THIIOM KPUCTALTUYECKOM
PEIIEeTKH METAJVIOB U UX COEMHEHUM, NX O0IUMHU (PU3NUECKUMU U XUMUUYECKUMU CBOMCTBAMU,

OMHUCHIBATh XUMHYECKUE CBOMCTBA IIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAUIOB, a TAK)Ke aTIOMUHUS U Keje3a U UX COeTMHEHUN
C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 MM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

BBITIOJIHSITh, HAOJMIOMATh M OMHUCHIBATH XUMHUYECKHM SKCIEPUMEHT IO PACMO3HABAHUIO BAXKHEHIIUX KAaTHOHOB METAJIOB,
TUAPOKCHU-UOHOB;

AKCHEPUMEHTAIBHO HCCIIEIOBATh CBOMCTBA METAJUIOB M HMX COEAUHEHUW, pPEIIaTh SKCIEPUMEHTAJIbHBIE 3a/ladyd 10 TeMe
«MeTanmnpl»;

ONMKCHIBATh XUMUYECKUN IKCTIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHH;

IPOBOAUTH PAcCUEThl MO XUMUYECKUM (GOpMYyIaM W YpPaBHEHHUSAM pEAKIUN, MPOTEKAIOUIUX C YYacTHEM METaNIOB U UX
COEeIMHEHUH.

MeTanpeaMeTHbIe pe3yabTAThI 00y4YeHNsI

Yyamuics 10JKeH ymems:

paboTaTh MO COCTABICHHOMY IIJIaHY, UCIIOJIB3Ys HAPSy C OCHOBHBIMU U JOIOJHHUTENIBHBIE CPECTBA (CIIPABOYHYIO JTUTEPATYPY,
cioxHble npubopsl, cpeactsa MKT); ¢ moMmolinpio yuutens oTOMpaTh sl pelIeHUs YYEOHBIX 3a7ad HEoOXOAUMBIE CIOBapH,
SHIMKJIONEIUH, CIIPABOYHHUKHU, SJICKTPOHHBIE JTUCKHU;

COTIOCTaBJISATh W OTOMpaTh MH(OpPMAIMIO, MOTYUYEHHYIO W3 Pa3IMYHBIX MCTOYHHUKOB (CIOBapH, DHITUKIIONEINH, CIIPABOYHHKH,

AJIEKTPOHHBIE AUCKHU, CeTh IHTEpHET);



MPEeACTaBIATh UHGOPMAIMIO B BUJI€ TaOIUII, CXEM, OIOPHOT'O KOHCIIEKTa, B TOM 4Kclie ¢ mpuMeHeHueM cpencts UKT;
0(pOpMIISITH CBOM MBICIIM B YCTHOM M MHCHBMEHHOW PEYM C yUYE€TOM CBOUX YUEOHBIX M >KU3HEHHBIX PEUYEBBIX CHUTYallUi, B TOM
yucie ¢ npumeHennem cpencts UKT;

COCTaBJIATh PELEH3UIO HA TEKCT;

OCYLIECTBIIATH JOKA3aTEIbCTBO OT POTUBHOTO.

Tema 2. lIpaktukym 1. CBoiicTBa MeTAJLJIOB M HX coenHeHmii (2 1)?

1. OcymiecTBieHME LEMOYKM XUMUYECKUX MNpeBpamieHuil. 2. [loaydeHne M CBOMCTBA COEIMHEHMN MeTauoB. 3. PemreHue
AKCHEPUMEHTAIBHBIX 33J1a4 HAa PACIIO3HABAHUE U MOJIYyYEHHE COCTMHEHUN METaJIOB.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyamucs 10JKeH ymems:

oOpamiarbcsi ¢ Ja00OpaTOPHBIM OOOpPYAOBAaHMEM M HarpeBaTeIbHBIMU MPUOOpaMU B COOTBETCTBUM C MPABWIAMH TEXHUKH
0€e30MMacHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMH METAIJIOB U MX COSAMHEHUH U SIBICHUSIMU, TPOUCXOSAITUMHU C HUMU;

OMHUCHIBATh XUMUUYECKUH HKCIEPUMEHT C IMTOMOIIBIO €CTECTBEHHOTO (PYCCKOI'0 MIIM POJTHOIO0) SI3bIKA U A3bIKa XUMUH;

JeJaTh BBIBOJBI MO PE3yJIbTaTaM MPOBEIECHHOTO HKCIEPUMEHTA.

MeTanpeaMeTHbIe pe3yabTAThI 00y4YeHNsI

Yyamuics 10JKeH ymems:

OTIPEJICNSITh, UCXOISI M3 yUeOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIB30BAHUS HAOIIOACHHS WIH SKCTICPUMEHTA.

Tema 3. Hemerasibl (25 4)

OO6mass xXapakTepHCTHKa HEMETaUIoB: mojiokeHue B Ilepuogumyeckold cucrteMe XWMHUYeCKHX 2diemeHTtoB J[. .

MeHnneneeBa,0cOOEHHOCTA CTPOEHUSI aTOMOB, BJEKTpoOTpHUIaTeNbHOCTh (D0) KakMmepa «HeMeTauM4YHOCTHY, psia 0.



Kpucrannuyeckoe CTpoeHHE HEMETaUNIOB — MPOCThIX BemiecTB. AiuoTponusi. dusnueckue CBOMCTBA HEMETAJIOB.
OTHOCUTENTBLHOCTD MOHATUN «METAID» U «HEMETaJLD».

Boaopoa.llonoxenue Bogopona B Ilepuonnueckoin cucreme xumuueckux snemeHToB [[. . MenneneeBa. CtpoeHne atoma u
MoJeKyiIbl. U3ndyecKkre 1 XUMUYECKHE CBOMCTBA BOJIOPO/IA, €0 MOJIYYECHUE U PUMEHEHHUE.

[Ipu 1ByXx4acoBOM IUIAaHUPOBAHUM MTPOBOAMTCS TOJBKO IIpakTHUeckas paboTta 3

Bonaa.

Crpoenue mosnekyinbl. Bonoponnas xumuueckas cBa3b. Ousnyeckue cBOWCTBA BOJbI. AHOMAIUKU CBOMCTB BOABL. [ napoduibHbie
u ruapodoOHBIE BeliecTBA. XHUMHUUECKHE CBOMCTBA BOJbl. KpyroBopoT Boabl B mpupone. BomoouucTka. Asparusi BOIBI.
breitoBhie GunbTpbl. MuHepaabHbIe BOBL. JJUCTUIITMpOBaHHAS BOJ/IA, €€ TIOJYYCHUE U TPUMEHEHHE.

O01mas xapakTepucTUKa rajoreHos.

Crpoenue atromoB. [IpocTeie BelecTBa 1 OCHOBHBIE COCIMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kpatkue csenenus o xsope, 6pome, prope u iioze. [IpuMeHeHne rajioreHoB 1 X COEIMHEHUI B HAPOJTHOM XO3SIHCTBE.
Cepa.CtpoeHnue aToma, ajsIOTPOIHs, CBOMCTBA U MpUMEHEeHHe poMmbudeckoit ceprl. Oxcunbl cepol (IV) u (VI), ux nmonydenue,
cBoiCcTBa U mpuMeHeHue. CepHasi KUCJI0Ta U €€ COJIM, X MPUMEHEHUE B HAPOAHOM X03sicTBe. [Ipon3B0OICTBO CEpHOM KHUCIIOTHI.
A301.CTpoeHHE aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMHAK, CTPOEHUE, CBOMCTBA, MOJIYYEHUE U IIPUMEHEHHUE.
Conu amMMoHus, UX cBoiicTBa U mpuMeHenune. Okcuasl azota (I1I) u (IV).

A30THasi KUCJOTa, €€ CBOWCTBA M IMpUMEHeHWe. HutpaTbl U HUTPUTHL, IpoOJIeMa MX COJEpPKAHUS B CENbCKOXO3MCTBEHHOU
MPOAYKIUU. A30THBIE YAOOPEHUS.

®ocop.CtpoeHne aToma, auIOTPOIHUs, CBOMCTBa Oemoro m kpacHoro docdopa, ux npumeHeHHe. OCHOBHBIE COCTUHEHUS:
okcun pocdopa (V) u oprodocdopras kuciora, hocharer. DochopHbie y10O0peHHUS.

Yraepoa.Crpoenue atoma, ajioTpomnusi, CBoiicTBa Moaudukanui, npumenenne. Okcuast yriepoaa (II) u (IV), ux cBoiicTBa u

IIPUMCHCHHUC. Kap6OHaTI>IZ KaJIbLIUT, COA4, IIOTAlll, UX 3HAYCHUC B IIPUPOAC U KU3HHU YCIOBCKA.



Kpemunii.CtpoeHre aroma, KpUCTAIMYECKU KPEMHHUI, ero cBoiicTBa U npumeHeHnue. Okcua kpemuus (IV), ero npupoaHsie
pasHOoBUAHOCTH. CHiuKaThl. 3HAYEHUE COEOUHEHHM KPEMHUS B JKMBOM M HEXHMBOM mnpupozae. llonsatue o cuimkaTHON
MIPOMBIIIIEHHOCTH.

JdeMoHCcTpanuu.

OO0pa3ipl raJoreHoB — NPOCTHIX BElIECTB. B3aumoneiicTBie rajloreHOB C HaTPUEM, C allOMUHUEM. BriTecHeHne xjaopom Gpoma
WIM HOJa M3 PAacTBOPOB UX cojied. BzaumopeilcTBue cepbl ¢ MeTalslaMd, BOJOPOJIOM M KHUCIOpoJoM. BzaumopneictBue
KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Meapto. [lornoiienue yriieM pacTBOPEHHBIX BEIIECTB WM Tra3oB. BoccraHoBienue
Meau u3 ee okcuaa yriem. OOpasibl NPUPOJHBIX COEAUHEHUN Xiopa, cepbl, (ocdopa, yriepoma, kpemuusi. OO6paslibl
BaXXHEHIIMX ISl HAPOJAHOTO XO035UCTBA CylIb(paTOB, HUTPATOB, KapOOHATOB, hocdaToB. OOpa3ilbl CTEKIIa, KEPAMUKH, IEMEHTA.
JlaGopaTopHbIe ONbITHI.

20. Ilonmyuenue wu pacno3HaBaHue Bojoponaa. 21. HccienoBaHne NOBEpPXHOCTHOIO HATSDKEHUsT BOJAbl. 22.PacTBOpeHue
NepMaHranara Kajus Wil MEeJIHOro Kymopoca B Boje. 23. ['mupatamnus o0e3BoxkenHoro cynbdata meau (II). 24. Usrotosnenue
TUIICOBOTO OTIE€YaTKa.

25. O3HakoMIIeHHE C KOJUIEKIMEH OBITOBBIX GUIbTPOB. 26. O3HaKOMIIEHHE C COCTAaBOM MHUHEpaibHOU Bojbl. 27. KauecTBeHHas
peakuusi Ha rajoreHua-uoHbl. 28. IlonydyeHue u pacno3HaBaHue Kuciopoja. 29. ['opeHue cepbl Ha BO3JyXEe U B KHCIOPOJE.
30.CpoiicTBa pa30aBiieHHOW cepHOW KucCaoThl. 31. M3yueHnue cBoiicTB ammmaka. 32. Pacmo3naBanuwe coneit ammonwms. 33.
CaoiicTBa pa30aBiIeHHON a30THOM KUCHOTHI. 34. BzauMoaeicTBre KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Menbto. 35. ['opeHue
docdopa Ha Bozmyxe u B kucimopoze. 36. PacnosnaBanue docdaros. 37. ['openue yrius B kuciopone. 38. [lomydeHue yroiapHOM
KHCJIOTHI ¥ M3ydeHue ee cBoucTB. 39. [Tepexom kapOOHATOB B THAPOKAPOOHATEHI.

40. Paznoxxenue ruapokapOonara Hatpus. 41. [lonyueHue KpeMHEBON KHCIIOTHI M U3YUEHHE €€ CBOMCTB.

IIpeameTrHble pe3yabTaThl 00y4eHUSs

Yyamuics 10JKeH ymems:



WCMOJIB30BATh IPU XAPAKTEPUCTUKE METAIUIOB U HMX COCAUMHECHHN NOHATHUS: «HEMETAIUIB», «TallOT€HBI», «AJUIOTPOIHbBIC
BUJIOU3MEHEHHUSI», <GKECTKOCTh BOJBI», «BPEMEHHAsl KECTKOCTh BOJbBD», «IIOCTOSIHHAS >KECTKOCTh BOJIbI», «0O0IIas *KECTKOCTb
BOJIBI»;

JlaBaTh XapaKTEPUCTUKY XHWMHUYECKUX JJIEMEHTOB-HEMETAJUIOB (BOJOpPOJA, TajOreHOB, KHUCIOpOAa, cephl, a3oTa, docdopa,
yriaepojia, KpeMHUs) 1Mo UX nosioxkeHuto B [lepuonuueckoit cucteMe xumuueckux 3nemeHToB JI. Y. MenneneeBa (XuMudeckui
3HaK, MOPSJIKOBBIM HOMEp, MEPUOJ, TPyMIa, MOJArPYIa, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOCHUE atoMa (3apsij sjipa, YUCIo
IPOTOHOB M HEHUTPOHOB B SiApE, OOLIEE YHCIO AJIEKTPOHOB, pPAacHpe/leICHUE AJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE
BeIEeCTBO, (opMmyJsia, Ha3BaHWE W THUI BBICIIETO OKCHIA M THUIAPOKCHIA, (GopMyna M XapakTep JIETY4ero BOJOPOJIHOTO
COCTMHEHUSA);

Ha3bIBaTh COCIMHEHUS HEMETAIJIOB U COCTABIISITH UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOEHHE, O0IIMe PU3NIECKHEe U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB;

OOBSCHATh 3aBUCHUMOCTb CBOWCTB (WJIM TpeACKa3plBaTh CBOWCTBA) XUMHUYECKUX DIIEMEHTOB-HEMETAUIOB  (paguyc,
HEMETAUNIMYECKUE CBONCTBA DJIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA SJEMEHTOB) U OOpa3yeMbIX HMHU
COEIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THUAPOKCUAOB, JIETYYUX BOJOPOAHBIX COEAUHEHUU,
OKUCJIMTEILHO-BOCCTAHOBUTEIbHBIC CBOMCTBA) OT TMOJIOKeHUs B Ilepuoaumueckol cucteMe xumuuyeckux snemenTtoB . N.
Menpeneena;

OMMCHIBATh OOIIHME XMMHUYECKHE CBOMCTBA HEMETAJUIOB C MOMOIIBI0O €CTECTBEHHOTO (PYCCKOTO WMIIM POIHOTO) SI3bIKA U SI3bIKA
XUMUU;

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHHS PEAKIMU, XapaKTEPU3YIOIINX XMMHUYECKHE CBOMCTBA HEMETAIOB M UX COCIUHEHUU, a
TaKXXe JJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHUSA-BOCCTAHOBIICHNUS,

YPaBHEHUS JJIEKTPOJUTHUYECKOW JUCCOLUUALMU; MOJIEKYJISIPHBIC, MOJIHBIE M COKPAIICHHBICE WOHHBIE YPAaBHEHUS PEAKIUN C

Y4aCTHUCM JJICKTPOJINTOB,



YCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3M MEXAY CTPOCHHEM AaTOMa, XHUMHUYECKON CBA3bIO, TUIIOM KPUCTAJUIMYECKOUN
pEIIeTKH HEMETAVIOB M UX COEJIMHEHUM, NX 00IMMU (HPU3NYECKUMU U XUMUUYECKUMU CBOMCTBAMHU;

OMHUCHIBATh XUMHUYECKHUE CBOMCTBA BOJOPOJIa, FaJOT€HOB, KUCIOPOJa, cephl, a30oTa, ¢pocdopa, rpadura, aimaza, KpeMHUS U UX
COCIMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

OMUCKIBAThH CIIOCOOBI YCTPaHEHHUSI )KECTKOCTH BOJIbI M BBITIOJHITH COOTBETCTBYIOIINI UM XUMUYECKHUI IKCIIEPUMEHT;

BBITIOJIHSITh, HAOJIO/1aTh U OMUCHIBATh XUMHUYECKUN SKCIIEPUMEHT IO PaclO3HaBAaHWIO MOHOB BOJOPOJA U aMMOHWUS, Cyib(ar-,
KapOoHaT-, ciMKat-, pocdar-, xaopua-, 6OpoMuI-, HOAUA-UOHOB;

AKCIEPUMEHTAJIBHO HCCIIEIOBAaTh CBOMCTBA METAUIOB M HUX COCIUHEHUW, PEIaTh SKCIEPUMEHTAJbHBIE 3aJaud 10 TEME
«HemeTrannby;

OMHUCHIBATh XUMUUECKUH IKCTIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

IIPOBOJIUTh PACUYETHI MO0 XUMHUYECKMM (GopMysjaM U YpPaBHCHHUSM peEakKIHil, MPOTEKAIOUUX C y4acTHEM HEMETalIoOB M HX
COEeIMHEHUMH.

MeTtanpeaMeTHbie pe3yabTaThl 00y4eHUs

Yyamuics 10JKeH ymems:

OpraHMU30BBIBATh YUCOHOE B3aMMOJICHCTBHE B TpyNIe (pacipeaessiTh PO, JOTOBAPUBATECS APYT C APYTOM H T. 11.);

npeaBUAETh (MTPOrHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHUIA;

MMOHUMATh PUYUHBI CBOECTO HEYCIIeXa U HAXOJUTh CIIOCOOBI BBIXO/IAa U3 ATOW CHUTYyAIlUH;

B JIMAJIOTE C YYHUTEJIEM YYUTHCS BbIpaOaThIBaTh KPUTEPHHM OICHKH M OMNPEACIATh CTCICHb YCICITHOCTH BBIMOJHCHHS CBOEH
paboThI M pabOTHI BCEX, UCXOS U3 UMEIOIIUXCS KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPUH OLICHKH M MOJIb30BATHCSI UMHU B XOJI€
OLICHKM U CAMOOIICHKHU;

OTCTAWBaTh CBOKO TOUKY 3PCHUSI, APTyMEHTHUPYA €€;

MOATBEPKAATh apryMEHTHI (paKTamu;



KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIylIATh IPYTUX, MBITATHCA MPUHUMATh APYTYIO0 TOUKY 3pEHHUsI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepar 1mo onpeaesieHHon Gpopme;

OCYIIECTBIISITh KOCBEHHOE Pa3eIUTEIbHOE JOKA3aTeIbCTRO.

Tema 4. IIpakTukym 2. CBoiicTBa coeuHennii HeMeTaL10B (3 4)!

1. Pemenue skcnepuMeHTalnbHBIX 3amad 1o Teme «lloarpymnma ramoreHoBy. 2. PelieHune 3KCIEpUMEHTABHBIX 3a7a4 IO
teMe«lloarpynmna xucmoponma». 3. Pemienwe »skcnepuMmeHTanbHbIX 3amad mo TeMe «lloarpymma azora». 4. Pemienue
AKCTIIEPUMEHTATBHBIX 3a7a4 1o Teme «lloarpynna yriaeponay. 5. Ilonydenue, coOupanue U paclio3HaBaHUE ra30B.

IIpeameTHBIE pe3ybTATHI 00y4YeHUsI

Yyamuics A0JKeH ymems.

oOpamiarbcsi ¢ Ja00OpaTOPHBIM OOOPYAIOBAHMEM M HarpeBaTeIbHBIMH MPUOOpPAMU B COOTBETCTBUHM C IMpaBUJIaAMU TEXHUKHU
0€e30MMacHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMHU HEMETAIJIOB ¥ MX COSIMHEHUI U SIBICHUSIMU, IPOUCXOSAIIUMU C HUMU;

OINMKCHIBATh XUMUYECKUN IKCTIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOTO) SI3bIKA U SA3bIKA XUMUH;

JIeaTh BHIBOIBI 10 pE3yJbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbIe Pe3yJbTaThl 00y4eHH s

VYyamuiicss 10JI2KeH ymems:

OIIpCACIIATh, UCXOOAd U3 yqe6H0171 3aaa4u, HeO6XOI[I/IMOCTI> HCITIOJIB30BaHUA Ha6J'IIOI[eHI/IH HJIK SKCIICPHUMCHTA.
1 I[Ipu 1ByXyacoOBOM IJITAHMPOBAHUU MPOBOASATCS TOJIBKO MpakTH4YecKue padboTsl 1,2 u 5.

Tema 5. O0001IeHUe 3HAHUI 10 XUMWH 32 KYPC OCHOBHOM mKoJbl. [logroroBka

K rocygapcrseHHou uroropou arrecrauuu (I'MA) (10 v)



[Tepuonnueckut 3axkoH u Ilepuomuueckas cucrema xumuueckux diaemeHToB . . MenpaeneeBa. PU3UUECKUN CMBICI
MOPSAJIKOBOTO HOMEpA 3JEMEHTa, HOMEPOB IE€pUOJa W TPYIIbl. 3aKOHOMEPHOCTM HU3MEHEHUS CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B NIEPUOIAX U TPYNIIAX B CBETE MPEACTABICHUNA O CTPOEHUU aTOMOB JJIEMEHTOB.

3HaYEHHUE MEPUOJUYECKOTrO 3aKOHA. BUIBI XUMUYECKUX CBA3EH M TUIBI KPUCTALIMYECKUX PEUIETOK. B3aMMOCBS3b CTPOCHUS U
CBOMCTB BemiecTB. Kiaccudukaiuss XUMUYECKUX PEaKIUN MO pa3IMYHbIM TpU3HAKaM (YUCIO W COCTaB pearupymoimx u
00pa3yroNIuXxcs BEIeCTB; HATUIHE

rpaHuIel  pasnena  (a3; TermioBod 3PGeKT; HW3MEHEHHE CTENeHeW OKHUCICHUS AaTOMOB; WCIOJIb30BAaHHE KaTallM3aTopa;
HarpaBjieHue mpoTekanus). CKOPOCTh XMMHUYECKUX peakiuid u ¢akTopsl, Biusiomue Ha Hee. OOpaTUMOCTh XUMHUYECKUX
peaKkIuil U CrocoObl CMEIICHUS! XUMUYECKOTO PAaBHOBECHS.

[IpocTeie U cnoxkHBIE BemiecTBa. MeTaiuibl 1 HEMETAJUIbL. | €eHeTUYeCKre psAIbl METalllla, HEMETAalJIAa U MEPEXOJIHOTO METaJlIa.
Oxkcunbil THUAPOKCUIBI (OCHOBaHUS, KHUCJIOTHI, aM(oOTepHble TUIAPOKCHIbI), coilu. WX coctaB, kiaccuduxamuss v oOume
XUMHUYECKHE CBOWCTBA B CBETE TEOPUU AJIEKTPOIUTUYECKON TUCCOLHUALUU.

JINYHOCTHBIE Pe3yJbTATHI 00y4eHUA

Yuamuiicad A0JIKeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUYECKUE COOBITHSI, CBSI3aHHBIE C PA3BUTHEM XMMHUU M OOIIECTBA; OCTHXKEHHS B 00J1acTH
XUMHHU U KyJIbTYPHBIC TPAAUIUU (B YaCTHOCTH, HAYYHBIE TPAAUIIMM) CBOEH CTpaHbI, OOIIEMHUPOBBIC JOCTUKEHHUS B 00JACTH
XMMHH; OCHOBHBIC MIPUHIUIIBI M TIPAaBHJIa OTHOIICHUS K MPUPOJIC; OCHOBBI 30POBOTO 00pasa JKU3HU U 3/I0pPOBbeCcOEpETaroImnx
TEXHOJIOTH;

MpaBWjia MOBEACHUS B YPE3BBIYANHBIX CUTYyalUsX, CBS3aHHBIX C BO3JCHCTBHEM pAa3JIMYHBIX BEIIECTB; OCHOBHBIE MpaBa H
00SI3aHHOCTH TpaXJaHWHA (B TOM 4YHCJE Y4Yallerocsi), CBSI3aHHBIE C JIMYHOCTHBIM, MPO(PECCHOHATBHBIM H >KU3HCHHBIM
CaMOOIIPEEIICHUEM;

COIMAIBbHYIO 3HAUMMOCTh U COJIepKaHue Npodeccuid, CBSI3aHHBIX C XUMUEH;



UCHbIMbBIGAmMD. YYBCTBO TOPAOCTH 3a POCCUMCKYIO XMMHUYECKYIO HAyKy M YBa)XCHUE K MCTOPUU €€ Pa3BUTHUSA; YBAKCHUE H
MPUHATUE JAOCTHXKCHUN XUMHHM B MUpE; JIIOOOBb K MPUPOJIE; YBAKEHUE K OKPYNKAIOMIUM (y4alIUMCS, YUYUTEISIM, POIUTENSIM U
Ip.) — YMETh CIIyllIaTh W CIbIIIATh MAapTHEPA, MPU3HABATh NPABO KaXKJOr0 Ha COOCTBEHHOE MHEHHUE, MPUHUMATH PELICHUS C
Y4E€TOM IMO3ULUN BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ICTETUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U
UX MPEBpAIICHUI; CAMOYBAXKEHHUE U SMOIIMOHAJIBHO-TIOJIOKHUTEIbHOE OTHOLIEHHUE K ceOe;

npu3Hagamsp: UEHHOCTH 3I0POBbsI (CBOETO U PYTUX JIIOACH); HEOOXOIMMOCTh CAaMOBBIPAXKEHUSI, CAMOpEaInu3allii, COLUAIBLHOTO
PU3HAHMUS;

0CO3HA6aMb: TOTOBHOCTH (WJIM HErOTOBHOCTh) K CAMOCTOSITENIbHBIM TOCTYNKAM M JEHCTBUSIM, OTBETCTBEHHOCTb 3a HX
pe3yJIbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTh) OTKPBITO BBIpAXXaTh M OTCTaMBATh CBOKO MO3ULMI0O U KPUTUYHO OTHOCHUTHCS K
CBOUM TIOCTYIIKaM;

npOAGIAMb: HKOJIOTHYECKOE CO3HAHHE; J0OpOKeIaTeIbHOCTh, MTOBEPHUE W BHUMATEIBHOCTh K JIIOJISM, TOTOBHOCTH K
COTPYIHUYECTBY U JpYy>KOE, OKa3aHUIO MOMOIIM TE€M, KTO B HEW HyXkmaercs; oOOOIICHHBbINA, YCTOWYUBBIN W HU30HpATEIbHBIN
NO3HABaTEIbHBIN MHTEpEC, MHUIIMATUBY U JIOO03HATEIHHOCTh B M3YyYEHUU MHpA BEIIECTB U PEaKIUii; 11eJI€yCTPEMIIEHHOCTh U
HACTOWYUBOCTh B JIOCTMDKCHHMH II€JieH, TOTOBHOCTh K TPEOAOJEHUI0 TPYAHOCTEH; yOEKIEHHOCTh B BO3MOKHOCTH IO3HAHMS
IPUPO/IbI, HEOOXOUMOCTH Pa3yMHOI'0 UCTIOIB30BaHUS TOCTIXKEHUI HAYKH M TEXHOJIOTHI Il pa3BUTUS OOIIECTBA;

ymemp: YCTAHABIUBATH CBS3b MEXKAY LIEJbI0 U3YUYEHUS] XUMHUHU U TEM, JJI1 YErO OHA OCYUIECTBIAETCS (MOTHBAMH); BBIIIOJIHATD
KOPPUTUPYIOIIYIO CaMOOIICHKY, 3aKJIIOUYAONIYIOCS B KOHTPOJIC 3a TMPOIECCOM H3yUEHHUsS XUMHUU M BHECEHUU HEOOXOIHUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX 3TalaM U CIOCO0aM U3YYEeHHsI Kypca XUMUU; BBINOIHITH PETPOCIEKTUBHYIO CaMOOIICHKY,
3aKJIFOYAIONIYIOCA B OLIEHKE MPOLEcCa U Pe3ysibTaTa U3YYEHUs] Kypca XMMHHU OCHOBHOM WIKOJIBI, IOJIBEJEHUU UTOTOB HA OCHOBE
COOTHECEHUS LIEJIEH U PE3yJIbTaTOB;

CTPOUTH JKU3HEHHBIE W TMPOGECCHOHANBHBIC ITUTAHBI C YYETOM KOHKPETHBIX COIHMAIBHO-UCTOPUYECKHUX, MOJUTUYCCKUX U

SKOHOMMNYCCKHUX YCHOBHﬁ; 0CO3HaBaTh COOCTBEHHbBIC OCHHOCTHU M COOTBCTCTBHEC UX



MPUHUMAEMBIM B JKU3HHU PEIICHUSM; BECTH JHAJIIOT HAa OCHOBE PAaBHOIPABHBIX OTHOIICHWUN W B3aMMHOTO YBa)KCHHS; BBIACIIATH
HPABCTBEHHBIN aCMEKT MOBEICHUS M COOTHOCUTH TOCTYIKH (CBOM M APYTHUX JIIOJCH) U COOBITUS C MPHHSITHIMHA STUYCCKUMU
HOpPMaMH; B TIpeJiesiax CBOMX BO3MOXKHOCTEH MPOTUBOJCHCTBOBATH EUCTBHUSIM U BIUSHUSAM, MPEICTABIISIONIUM yTrPpo3y JKHU3HHU,
3I0POBBIO M 6€30MACHOCTH JTUYHOCTH M OOIIECTBA.

Iliianupyembie pe3yJabTaThbl 00yUYeHUS !

BpInyCKHUK HAyYHTCH:

* OMKCHIBATH CBOMCTBA TBEPBIX, KUAKUX, TA3000pa3HbIX BEIIECTB, BHIACIASN UX CYIIECTBEHHbIE MPU3HAKY;

* XapaKTEepU30BaTh BEIECTBA 10 COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATHh IIPUUYMHHO-CIICACTBEHHBIC CBA3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* PAaCKpBIBATH CMBICII OCHOBHBIX XUMHUUYECKUX IOHATUN «aTOM», «MOJIEKYJA», «XUMUYECKUN DJIEMEHT), «IIPOCTOE BEIIECTBOY,
«CII0KHOE BELIECTBO», «BAJICHTHOCTDY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* 1300paXkaThb COCTAB MNPOCTEMIINX BEIIECTB C IOMOIIBI0 XUMHUYECKMX (OPMYT MU CYIIHOCTh XUMHYECKHX peakuui c
IIOMOILIbI0 XUMUYECKUX YPABHEHUN;

* BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPDHYIO MAacChl BEIIECTB, @ TAKXE MAaCCOBYIO JOJII0 XUMHYECKOIO
JJIEMEHTAa B COCIMHEHUAX [l OLIEHKU UX IIPAKTUYECKON 3HAYNMOCTH;

* CPaBHMBATH I10 COCTABY OKCHU/IbI, OCHOBAHUs, KUCIJIOTHI, COJIH;

* KJ1accU(UIIUPOBATh OKCHU/IBI 1 OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI U COJIM 110 COCTaBY;

* [10JIb30BATHCA Ja0OPAaTOPHBIM 00OPYOBAHUEM U XUMUYECKOM MOCY/I0M;

* IPOBOJIUTH HECJIOKHBIE XHMHMYECKHE OMNbITBI M HAOMIOJAEHUS 33 HM3MEHEHUSMHM CBOWCTB BEIIECTB B MPOLECCE HX

MpeBpaIeHNi; COOII0aTh MpaBUjla TEXHUKH 0€30TIaCHOCTH TP IIPOBEACHUN HAOIIOICHUH U OIIBITOB;



* pa3nuYaTh YKCIEPUMEHTATHHO KUCIOTHI U MIEN0YH, MOIL3YSACh HHIUKATOPAMHU; OCO3HABATh HEOOXOIUMOCTH COOJIOCHUS
Mep 0€30MacHOCTH MPU OOPAIIEHUH C KUCIOTAMHU U 1IETI0YaMHu.

* pacKphIBaTh CMbICI nepuoanueckoro 3akona /. 1. Menneneena;

* ONMCHIBAThH M XapaKTEPHU30BaTh TAOIUYHYIO (POPMY IMEPUOANIECCKON CHCTEMBI XUMHYECKUX JICMEHTOB;

* XapaKTEPU30BaTh COCTAB ATOMHBIX SIIEp U PacCHpeIeICHUE YHCIIa DICKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMUYECKHUX
AJIEMEHTOB MaJIbIX MTEPHOJIOB MTEPUOTUUECKON CUCTEMBI, a TAK)KE KaJIUS M KaJIbIIHS;

* pa3nu4aTh BUABI XUMUYCCKOHN CBSI3H: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJCHTHYIO HEMOJISAPHYIO U METAIUTHICCKYIO;

* n300paxkaTh JICKTPOHHO-UOHHBIC POPMYITBI BENIECTB, 00Pa30BaHHBIX XUMUYECKUMH CBSI3SIMHU Pa3HOTO BUJIA;

* BBISBJIATh 3aBUCHMOCTb CBOWCTB BEIIECTB OT CTPOCHHSI MX KPUCTAJUIMYECKUX PEHIETOK: HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METAJUTHICCKUX;

* XapaKTEPU30BaTh XUMUYECKUE DIEMEHTBI U UX COCIMHEHHUSI Ha OCHOBE MOJIOKEHHSI 3JIEMEHTOB B MEPUOIUUECKON CUCTEME U
0COOEHHOCTEW CTPOCHUS KX ATOMOB;

* XapaKTEepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IMEPUOJIMYECKOTO 3aKOHA U TMEePUOAMYECKON CHCTEMBI
xumudeckux anemeHToB [I. M. MennaeneeBa; * oOBACHATh CYyTh XUMUYECKHUX MPOIECCOB U WX MPUHIUIHUAIBHOE OTIUYUE OT
bU3UIECKUX;

* Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITHI;

* YCTAaHABIMBATh MPUHAMICKHOCTh XUMUUYECKOW PEAKIMU K OMpeNeIEHHOMY THMY IO OJHOMY W3 KJIACCH(PUKAIMOHHBIX
MPU3HAKOB: 1) MO YKCITy M COCTaBY UCXOMHBIX BEIIECTB M MPOJIYKTOB PEAKINHU (PEaKIIMA COCTUHECHUS, PA3I0KEHNUs, 3aMEeIICHUS
1 0OMeHa); 2) 10 BBIICICHHUIO WM MOTJIONMEHUIO TEIIOTHI (PeaKIMK dK30TEPMHUUSCKHUE U SHAOTEPMHUYECKHUE); 3) IO U3MEHEHUIO
CTETICHEH OKHCIIEHUS XMUMHYECKUX DJIIEMEHTOB (PEaklMyd OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC); 4) MO 00OpaTUMOCTH Tpoliecca

(peakuuu oOpaTuMble U HEOOPATUMBIE);



* COCTaBJIATh YPABHEHHUS JIIEKTPOJIUTUUYECKOU TUCCOLMALMM KHUCIJIOT, LIEJIOYEH, COJIEH; TMOJHBICE U COKPAIIEHHBIE MOHHBIC
YpaBHEHUS peakuuii 0OMEHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* IPOTHO3UPOBAThH MPOAYKTHl XMMUYECKUX pPEakUuid no GopMyliaM/Ha3BaHUSIM MCXOJHBIX BEIIECTB; ONPEACISITh UCXOIHBIC
BELIECTBA MO (popMysiaM/Ha3BaHUSAM POJYKTOB PEAKIUU;

* COCTaBJISATh YpaBHEHUS PEaKUUid, COOTBETCTBYIOIIMX IOCIEI0BATENbHOCTH («UEMOYKE») MPEeBpaLIEHU HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B MPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUIETEIILCTBYIOIINE O MPOTEKAHUN XUMUYECKOW PEAKIUY;

* IPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA,

* ONPEACIIATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHIAUKATOPOB;

* IPOBOJUTH KaUECTBEHHbBIEC PEAKI[MH, TOATBEPKAAIOIINE HATUYNE B BOJHBIX PACTBOPAaX BEIIECTB OTAEIbHBIX HOHOB

* OMPEEIATh MPUHAJICKHOCTh HEOPTAaHUYECKHUX BEIIECTB K OJJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYMI: METAIbl U HEMETAJLJIbI,
OKCH/JIbl, OCHOBAHUsI, KUCJIOTHI, COJIU;

* COCTaBJIATh (DOPMYJIBI BEIIECTB 110 UX Ha3BAHUSM;

* ONPEAENATh BAJIECHTHOCTD U CTEIIEHb OKUCJICHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPraHWYECKUX COCAUHEHUN 10 BaJCHTHOCTAM U CTENEHAM OKHCJICHHS SJIEMEHTOB, a TakKKe
3aps/iaM HOHOB, YKa3aHHBIM B TaOJHUIIE PACTBOPUMOCTH KUCIOT, OCHOBAHHU U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XUMUYECKUX CBOWCTB MPOCTHIX BELIECTB (METAJUIOB U HEMETAIIJIOB)
U UX BBICIIUX OKCUIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPHO/IOB;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOKMCTBA, XapaKTEPHbIE JJIs TPYIIT OKCUIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOLIME XMMHYECKHE CBOMICTBA, XapaKTEpPHbIE IS KaXKJIOrO M3 KJIACCOB HEOPraHWYECKHMX BEIIECTB: KHUCIOT,

OCHOBaHHUM, COJICH;



* MPUBOAUTH MPUMEPHI PEAKIUH, MOATBEPKIAIONINX XUMHUYECKHE CBOWCTBA HEOPTAaHUYCCKUX BEIICCTB: OKCHIOB, KHUCIIOT,
OCHOBAHMHU U COJICH;

* OIPEIEIISATH BEIIECTBO-OKUCUTEINb U BEIECTBO-BOCCTAHOBUTENb B OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX;

* COCTaBJISITh OKUCITMTEIIbHO-BOCCTAHOBUTEIBHBIN OanaHc (ISl M3yYCHHBIX PEaKIIHii) 110 MPEII0KEHHBIM CXeMaM PeaKIThi;

* POBOJIUTH JIAOOPATOPHBIC OTBITHI, TOJATBEP)KIAIOIINEC XWMHUUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHUX
BEIIICCTB;

Boinycknuk nosiyuum 603mMo0icHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUZHIL,

* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUS NPABUNL IKOJOSUYECKU 0Oe30NACH020 NOBEOeHUsl 8 OKDYicalowel npupooHou
cpeoe;

* NOHUMAMb CMBICT U HE0OXO00UMOCMb COONO0eHUs NPeOnUCAHUU, NPeONacaeMblX 6 UHCMPYKYUAX NO UCHOIb30BAHUIO
JleKapcma, cpeocme Oblmosol Xumuu u op.,;

* UCNONBL308AMb NPUOOPEMEHHbIE KIIUesble KOMNEMEHMHOCMU NpU  BbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 No
UZYYEHUIO CBOLICE, CNOCOO08 NOTYYEHUs. U PACNO3HABAHUS BeUieCTNE;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMeHMHOCMb, UCHONb3YS CPeOCmed YCMHOU U NUCOMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mekcmamu Y4eOHUKa u OONOJIHUMENbHOU JUMepamypotl, CNpagouYHbIMU MAOIUYAMU, NPOSAGIAMb 20MOBHOCMb K
VBAHCEHUIO UHOU MOYKU 3PEHUsL NPU 0OCYIHCOEHUU PE3YTbMAMO8 GbINOJIHEHHOU pabomul,

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O Bewecms8ax U XUMUYECKUX Npoyeccax, Kpumudecku OmHOCUMbCA K
nceg0oHaAyUHOU UHdOpMayuU, HedobpPOCO8eCMHOU peKiame, Kacarouweucs UCNOIb308AHUS PA3TUYHBIX BeU4EC 8.

* 0CO3HABAMb 3HAUEHUE MeOPeMmuUYecKUx 3HaHUU OJisl NPAKMU4eCcKoU 0estmebHOCMU 4el08eKd;

® onucsleambsv U3y4eHHvle 00beKmbl KakK cucmemsl, NPUMEHA 1I02UKY CUCMEMHO20 AHAIU3A,



* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NEePUOOUYECKOU CUCeMbl XUMUYECKUX IIeMeHmo8 Oisi O00bACHeHUs U
npeosuUOeHUsl CEOLCE KOHKPEMHbIX 8eUjeC8;

* paseueamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCm8oM Y2aAyOleHuss 3HAHUti 00 UCMOpUuU CMAHOBNEeHUs
XUMUYECKOU HAYKU, eé OCHOBHBIX NOHAMUL, NePUOOUYECKO20 3AKOHA KAK 0OHO20 U3 8ANCHEUUUX 3AKOHO8 NPUPOObl, A MAaKice O
COBPEMEHHBIX OOCMUNCEHUSX HAYKU U MEeXHUKU.

* COCMagnAmsb MOJEKYIAPHbLE U NOJIHbIE UOHHbLE YPABHEHUSI N0 COKPAUJEHHBIM UOHHBIM YPAGHEHUSM,

* NPUBOOUMb NPUMEPLL  Pearkyull, NOOMBEEPHCOAUUX CYUECMBOBAHUE B3AUMOCEA3U MedHcOY OCHOBHLIMU KIACCAMU
Heop2aHUu4ecKux 8eujecme,

* NPOCHO3UPOBAMb PE3YIbMAmbl 8030€UCMBUSL PASTUYHBIX PAKMOPOS HA USMEHEHUE CKOPOCMU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb PE3YIbMAambl 8030€UCMBUsL PATUYHBIX PAKMOPOB HA cMeujeHUe XUMUYEeCKO20 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CEOLICBA 8eUjeCm8 HA OCHOBE UX COCMABAd U CIMPOeHUs;

* NPOCHO3UPOBAMb CHOCOOHOCMb GeWeCm8d NPOsEIAMb OKUCTUMENbHbIE UIU B0CCIMAHOBUMENbHbIE CBOUCMBA C YUEMOM
cmeneHetli OKUCIeHUsL 2JIeMEeHMOo8, 8X00UUX 68 €20 COCMAas;

® 6bIA6JIAINb CyUecmeosarnue 2eHEeMUYECKOll 83AUMOCBA3U Me.?fC()y eewecmeamu 6 pﬂ()y npocnmoe eeuecmeo — OKCUO —

2UOPOKCUO — COJIb,

® OpcaHuU306bl8AMDH, npoeodumza ydyeHuueckue npoexkmovl no UCCTeO08AHUIO  CBOUCE eewecmes, umerouwux 6al’iCHoe

npakmudeckoe sHaverue.

Onucanmue yqe6H0-MeTozmqec1<0r0 U MaTePHUAJTbHO-TEXHUYECCKOI0O odecneyeHus

YuyeOHO — MeTOANYECKOE 00ecreueHue



1.IlpumepHas nporpaMma OCHOBHOTO 0011ero 00pa3oBaHusi 10 XUMHUU (0a30BbIi YPOBEHbD);

2.ABtopckas nporpamma O.C.I'abpuensna, cooTBeTcTByMOmas OenepanbHomy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY

CTaHJAapTy OCHOBHOTO 00wIero o0pazoBanus U JonyuieHHas MuHuctepcTBoM oOpasoBaHus U Hayku Poccuiickoit denepanumn

(O.C.T'abpuensu [Iporpamma kypca xumun 1Jist 8-9 kitaccoB o01ieodpazoBaTeabHbiX yupexaenuit / O.C.I'abpuensn. — M.:

Hpoda, 2012r.).

3.I'abpuenan O. C., Ocmpoymos U. I'. HacTtonbHasa kHura yuutens. Xumus. 9 k 1.: Meroauueckoe nocodue. — M.: JIpoda,

2010r

4. Xumus. 9 k 11.: KoutpoasHbie 1 mpoBepoyHbie padoThl K yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C. I'aGpuensn, I1. H.

bepeskun, A. A. Ymakosa u 1p. — M.: [poda, 2009r.

S.I'abpuenan O. C., Ocmpoymog Y. I'. Uzyuaem xumurio B 9 k 11.: Jlugakruueckue Mmarepuansl. — M.: bauk miroc, 2009r.

6./ abpuensn O. C., Auyrxosa A. B. Pabouas tetpanp. 9 x 1. K yuedbnuky O. C. 'abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

7.I'abpuensn O. C., Bockoboiinuxosea H. I1. Xumusa B TecTax, 3amadax, ynpaxHeHusx. 8— 9 ki — M.: [Ipoda, 2009r.
MarepuajibHO-TeXHHYECKOE o0ecrieueHue:

Jist oOydeHuss yyammxcs OCHOBHOM INKOJBI B COOTBETCTBHHM C TpeOoBaHusMU DenepalibHOrO TroOCyJapCTBEHHOTO
o0pa3oBaTeIbHOTO  CTaHJapTa HEoOXoAMMa peaau3alus JeATeIbHOCTHOrO Moaxonaa. JlesTenbHOCTHBIN MOAXo] Tpebdyer
MIOCTOSIHHOM OTMOPHI TMpoiiecca 00y4eHHs] XUMUU Ha J€MOHCTPALIMOHHBIA AKCIIEPUMEHT, NMPAKTUYECKUE 3aHATUS U JTaOOpaTOPHBIE
OTBITHI, BBINOJHSEMBbIe YywamuMmucsa. KaOuHeT XuMUM  OCHaUI€H KOMIUIEKTOM JEMOHCTPAllMOHHOTO U J1abOopaTOPHOIO
000py10OBaHUS M0 XUMUU ISl OCHOBHOW IIKOJBI. B kabuHeTe XMMHUHM OCYIIECTBISIOTCSA KaK ypouHas, Tak U BHEYpOuHas (OpMbI
y4eOHO-BOCIIUTATEIBHON JeATENbHOCTH ¢ yyamumucsa. OcHamieHue B 0omblIei yacTu cooTBeTcTBYeT [lepeunto o6opynoBanus
KaOMHEeTa XMMHM U BKJIIOYAeT pa3IUYHbIE THUIBI CPEACTB 00ydeHus. bonblryio yacTe 00OpyIOBaHHS COCTaBISAIOT yueOHO-

MPaKTUYECKOe U yueOHO-T1abopaTopHOE 00OpPYy/IOBaHNE, B TOM YHCJIE KOMIUIEKT HATYPAIbHBIX OOBEKTOB, MOJEIH, MPUOOPHI U



MHCTPYMEHTBI Il MPOBEACHUS JEMOHCTPALMM W MNPAKTHUYECKUX 3aHATHM, JEMOHCTpAalMOHHbIE TaOJUIbI, BHUIEO, MeIua
OCHAIlICHHE.

B KOMIUIEKT TeXHUYECKUX U MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX CPEJICTB O0yUEHHUs BXOJAT: anmnaparypa Juisl 3anuceil u
BOCIIPOM3BEACHUS ayIUO- U BUICOMH(POPMALIMU, KOMIBIOTEP, MYJIbTUMEANA MPOEKTOP, 1OCKA C MHTEPAKTUBHOM MPHUCTaBKOM,
KOJUIEKLIUSI MEMA-PECYPCOB, BbIX0 B IHTEpHET.

Hcnonb3oBaHue 3JIEKTPOHHBIX CPEACTB O0YUEHHUS TO3BOJISIOT!

® AKTHBU3UPOBATH ACATEIBHOCTh 00YUAIOUIUXCs, MOTy4aTh 00Jiee BHICOKME KaUYECTBEHHBIE pe3yJIbTaThl 00yUeHUs;

e npu noaroroBke Kk EI'D obecneunBaTh CaMOCTOSTETBHOCTD B OBJIaJICHUH COJIEP)KaHUEM Kypca .

dopmupoBats UKT - KOMIIETEHTHOCTH, CHOCOOCTBYIOIIYIO YCIIEITHOCTH B Y4EOHOMU JESATENbHOCTH;

dbopmupoBats YVY/I;

Hamypanshnoie 06vekmsr  HaTypanibHble 00BEKTHI, UCIIOIB3YEMbIE B 00YUCHUU XUMHUHU, BKIIOUYAIOT B C€0sl KOJUICKITUN
MUHEPAJIOB ¥ TOPHBIX MOPOJ, METAIUIOB U CIUIABOB, MUHEPAIBHBIX YI0OPEHHH, TUIacTMacC, KaydyKoB, BOJIOKOH | T. JI.
O3HakoMJIEHHE YYaluxcsi ¢ o0pa3laMU HMCXOIHBIX BEIICCTB, IMOJYIPOIYKTOB M TOTOBBIX HM3JEIUN IO3BOJSECT MOJYYUTH

HarirsiaHoC MpCcacTaBJICHUC 00 7THX MaTCpHualax, X BHCITHCM BHUAC, d TAKKC O HCKOTOPBIX (1)H3H‘I€CKI/IX CBOMCTBAaX.

Xumuueckue peakmuesl u mamepuanst OOpaleHre CO MHOTUMHU BEIIECTBAMU TPEOYET CTPOTOro COOMIOACHUS MTPaBUII
TEXHUKU 0€30MaCHOCTH, OCOOCHHO MPHU BHITIOJIHEHUH OMBITOB CAMUMU ydaluMucs. Bce HeoOXoauMbie MephI

IpCaAoOCTOPOKHOCTH YKa3aHbl B COOTBCTCTBYIOIIUX JOKYMCHTAX N HHCTPYKIHAX.

Xumuueckan nadopamopnasn nocyoa, annapamasl u npuoopst XuMHUYECKas OCyJa NOAPA3AEISACTCSA Ha JBE TPYMIbI: IS

BBIIIOJTHCHUS OIIBITOB YHAIIIMMHUCA U ACMOHCTPAIMOHHBIX OIIBITOB.



[IpuGopsl, anmapaTsl U YCTAHOBKH, HCIIOJIb3YEMBIE HA YPOKaxX XHWMHH, MOJAPA3JEsOT HAa OCHOBE MPOTEKAIOIMIMX B HUX

(I)I/ISI/I‘IGCKI/IX U XUMHUYCCKHX .

Mooenu OOBEKTaMH MOJEITUPOBAHUS B XUMHUH SIBJITFOTCS aTOMBI, MOJICKYJIbI, KPHCTAJLIBI, 3aBOJICKUE alaparhl, a TaAKKe

MIPOUCXO/ISIINE TIPOIECCHI.

B npenonaBaHuu XuMHUM HMCTOJB3YIOTCS MOJCIM KPUCTAUIMUECKUX PEmIETOK anmasa, rpadura, cepbl, docdopa, okcuia
yrnepona(ly), moBapeHHOH conm, nbaa, WOAa, >Kene3a, MeIW, MarHus, HaOOpbl MOJelield aToOMOB Ui COCTaBICHUS
IapOCTEP>KHEBBIX MOJIETICH MOJIEKYI.

Yueonvie nocoous na newuamnoit ocnoée B miporiecce 00y4eHUsT XUMHH UCTIONB3YIOTCS CIISAYIONINE TaOIUIBI TOCTOSTHHOTO

skcrionnpoBanus: «[lepuoandeckas cucrema xumudeckux siaemerToB J[. M. MenneneeBay», «Tabmuiia pacTBOPUMOCTH KHCJIOT,

OCHOBAHHU U CONEH», « INMEKTPOXUMUUYCCKUH PSJl HANIPSDKEHUH MeTauioBy», «KpyroBopoT BEmIecTB B IPUPOJIE» U JP.

JIiss OpraHM3alMi CaMOCTOSITENIHOW pPabOThl OOydaloONMMXCs Ha YpOKaX WCIONB3YIOT Pa3HOOOpa3HbIE IUIAKTUYCCKHUE
MaTepuaNbl: TeTPaJu Ha TIEYaTHOW OCHOBE WJIM OTJIENbHBIC pabodre JUCTHI — WHCTPYKIMH, KApPTOYKH C 3aJaHUSIMH pPa3HOM

CTCIICHU TPYAHOCTH IJIAI N3YUCHUA HOBOI'O MAaTCpHralia, CaMOIIPOBCPKHU U KOHTPOJIA 3HAHUM yYHalnuxcs.

Jlns obecnieueHus: 6e30macHOro Tpyjaa KaOWHETe XUMHH UMEeTCS:
® IIPOTHUBOTOKAPHBII HHBCHTAPH
® anTeuyky ¢ HAOOPOM MEJIMKAMEHTOB U TIEPEBA30YHBIX CPEJICTB;
® HWHCTPYKIHUIO MO MpaBuiIaM 0€30MacHOCTH TPpyJa AT 00y4aronuXxcs

® KypHAJ PETHCTPAIlMU WHCTPYKTAXKa IO MpaBmiiaM 0€30MMacHOCTH TPY/a.



IToypouHoe IuIaHUPOBAHUE

No | Tema u Tun ypoka Hara DJIeMeHTBI COJlep:KaAaHUSA ILnanupyeMsble pe3y/ibTaThl
n/ IIpeamerHbie Mertanpeamerubie Y'Y J{ JIMYHOCTHBI
. e YY1
BBe)Ie}me. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUIECCKUX JIEMEHTOB H XUMHUYCCKUX pealclmﬁ. HepI/IOIlH'lCCKI/Iﬁ 3aKOH U nmepuoanveckas CuCremMa
xumMudyeckux 3jaemMenToB JI.U.Menaeneena. (104.)
1. | XapakrepucTuKaxum Beonnsiii nacrpykrax no OT u Thb. Hayuamca: XapakTepu3oBath PerynsiTHBHBIE: CTaBAT yueOHBIC DopMupyoT
HYEeCKOTO dIeMEHTA XapakTepuCcTHKa XMMHIECKOT0 XHMUYECKHE 2JIeMEHTHI 1-3 —T0 3a7ja4¥ Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBECHHOE
dJeMenRTa 110 nooxerusio s IICXI neprona 1o ux nojaokeruo [ICXD | 4To yKe U3BECTHO M YCBOEHO OTHOIIICHHE K
Ha OCHOBAHHH CTO A1 Merpeneesa. J.W. Menneneesa. y4aiumcsi, ¥ TOro, 4To eIié YUEHUIO
) )
ITOJIOXKCHHUA B JlemOHCTpaLWA: MOJIEIM ATOMOB ITonyuam 603MOHCHOCHIb HEM3BECTHO
[Tepuonueckoi aniemenTos 1-3 —ro neprozos HayyumsCs: ONUChIBaTh M3ydeHHsle | Ilo3HaBaTeabHBIE:CAMOCTOSATEIHHO
CHUCTEME O00BEKTHI KaK CUCTEMBI, IPUMEHSISI BBIJIETISIOT ¥ (QOPMYIIUPYIOT
. . Menneneesa JIOTUKY CHCTEMHOI'0 aHaJIN3a TMO3HABATENILHYIO LIENTh
KommyHuKaTHBHBIE: POPMYTHPYIOT
CcOOCTBEHHOE MHEHHUE U TIO3UIIHIO,
3aJ1al0T BONPOCHI, CTOAT MOHATHBIC JIsA
IapTHepa NOHATUS
2. | CBoiicTBa OKCHIOB, XMMqucrine CBOWCTBA OKCHJIOB, Hayuamcs: HA3bIBATH obmrre PeryJsiTHBHBIE: CTaBSIT y4eOHYIO HposvanﬂIOTv
KHCJIOT, OCHOBAaHUI U OCHOBAaHMHM , KUCJIOT, COJTGI/IVB CBCTC XUMHYCCKUE CBOMCTBA KUCIIOTHBIX, 3aJ1avy, ONPEHCIISIOT YCTOUYUBBIU
o TEOPUH SJICKTPOIUTHICCKOU OCHOBHBIX OKCH/0OB, KHCJIOT, MOCJIE/IOBATENLHOCT MPOMEKYTOUHBIX | Y4eOHO —
conen B CBETC TCOP?H AuCColMayy 1 OKUCICHUA- OCHOBAHUI U COJIEN C NO3ULIUU LeJIel ¢ y4€TOM KOHKPETHOIO [103HABaTEIbHbI
SJICKTPOJIUTHIECKON BOCTaHOBJICHHA TDJI; npHBOAUTE IPUMEPHI PE3yJIbTaTa, COCTABISIOT [UIaH 1 1 uHTEpEC K
IOUCCOIHaIU U peakuui, IOATBEPKAAOIINX aJTOpUTM JEUCTBUI HOBBIM
OKHUCJICHUSI- XMMUYECKHE CBOWCTBA: OKCUJIOB, IMo3naBaTenbHbIE: crocobam
BOCCTAHOBJICHUS KHUCIIOT, OCHOBaHMH, CONEH; CaMOCTOSITEIILHO BBIJETISIIOT pelieHus 3a1a4
OIPEIeTISATh BEIECTBO — OKHCIUTENb | (HOPMYIHPYIOT IIO3HABATEIBHYIO LI,
U BEIIECTBO —BOCCTAHOBUTEIb B UCIIONB3Ys OOIIHe IPHEMBI PEIICHUS
OBP; 3a7a4
Ionyuam 603mooicHocme KoMMyHHKATHBHBIE:
Hayuumuvcs: TpOrHo3upOBaTh KonTpons u onienka neicTBuit
CIIOCOOHOCTD BEILIECTBA TIPOSIBIISATH napTHepa
OKHCJIUTEbHBIC HIIH
BOCCTAHOBHUTENbHBIE CBOWCTBA C
Y4ETOM CTETIEHEH OKHCIIECHUS
3JIEMEHTOB, BXOIAIIMX B €r0 COCTaB
3_ AM(I)OTepHBIe OKCHJIbI TlonsTue o TIEPECXOaHBIX BHeM?HTaX. Hayqamc;z: XapakKTepu30BaTh PerJIﬂTl/lBHble! HpOSIBJISIIOT
¥ THAPOKCHIBI AmborepHocTs. ['eneTHIECKHUH szt XUMHYECKHE CBOMCTBA aMPOTepHBIX | [IpMHMMAIOT M COXPAHSIOT yIeOHYIO JI0OpOXKenaTenhb
TIIEPEXOAHOr 03JIEMCHTA. OKCHJIOB U THAPOKCHUOB, 3a1a4y, YYUTBIBAIOT BBIACIICHHBIE HOCTB,0T3HIBUUB
JIa6.onbit: 1.1onyuenue TMIPOKCHAA | peroNb30BaTh P XapaKTEPUCTHKE | YUHTENEM OPUEHTHDBI ISHCTBIS B OCTB, KaKk
HHHKA 1 HCCIIEI0BAHNE €TO CBOMCTE BEIECTB TIOHATHE «aM(POTEPHOCT», | HOBOM y4eOHOM MaTepuaie B TIOHUMAaHHUe
MPOBOJIUTH OTIBITHI, COTPYIHUYECTBE C YUUTEIIEM YYBCTB

TMOATBCPIKAAOIINC XUMHUICCKHUC

Ilo3naBaTenbHbBIE:

JPYTUXTIOAEH U




CBOIcTBa aM()OTEPHBIX OKCHIOB 1 CraBst 1 QopMyTUpYIOT IpodiIeMy CoTepeUBaHNE
TUIIPOKCHUJIOB; YpOKa, CaMOCTOSATENBHO CO3/IAI0T UM
Tonyuam eo3modicnocmo AITOPUTM AEATEIbHOCTH NPU PELIEHUN
HayuumsCs: 0OCO3HABATh 3HAUYEHHE TPOOIEMEI
TEOPETUUECKUX 3HAHUH JUIs KoMMyHHUKATHBHBIE:
MPAaKTUYECKOH NesTebHOCTH [IposBAIOT aKTUBHOCTH BO
yenoBeKa B3aMMOJICHCTBUY ISl pELLICHUS
MO3HABATENBHBIX U
KOMMYHHUKATUBHBIX 33/1a4(33/1a10T
BOITPOCHI, (POPMYIHPYIOT CBOU
3aTpyAHEHUS, IPeIaraoT MOMOILb B
COTPY/IHUYECTBE)
HepI/IO TAYECKUI Crpykrypa [ICXD JI.1. Mennenecna. Hayuamcs: onuceiBath 1 PerynsiTuBHbie: Ornpenenstor
3aKOH U Crpoenne atoma. GU3NIECKHI CMBICT XapaKTepHu30BaTh TaOIUIHYIO IInanupyroT cBOM NEeHCTBUS B CBOIO JIMUHYIO
I TIOPAIKOBOr0 HOMEPA, HOMEpa nepuoaa, | gopmy [ICXD JI.1. Menneneesa; COOTBETCTBUU C MOCTABJICHHOI TO3UILINIO,
CprUOANTCCKaT HOMEpa I'PYIILL XUMUIECKOr0 SIIEMCHTA | nejaTh YyMO3AKIIOUEHHS O XapakTepe | 3ajladeil U yCIOBUSMHU €€ peau3aiuu aJIeKBaTHYIO
cucremMa B TICXO IN. Menneneesa. [IpHinubl | payvierenms CBOHCTB XMMHUECKHX nudpepeHIupo
H. . Menneneesa B MSMCHCHMA CBOMCTE XMMITICCKUX JIEMEHTOB C yBeJU4YeHueM 3apsaoB | [lo3HaBaTe/IbHbIE: CTABST BaHHYIO
CBETE YUeHHs 0 i);zhﬂaz;;zf;ﬂﬂ F;I;H cr(l);z(l’HFI;ITZI::EIi aTOMHBIX si7Iep. " ¢)op1'v1ym/1py}oT LETH U np06neMbI CaMOOLICHKY
CTPOCHHH aToOMa nonrpymmax HCX3 JLH. Mennereesa, Honyuam 803moxcHocmb YPOKa; 0CO3HAHHO M IPOU3BOIBHO CBOHX YCIIEXOB
TleMoneTpamusi: pasiisbic hopybi HAYYUMbCS, TPAMEHSTD SHAHWS O CTPOST B YCTHOW U MUCbMEHHOW (opMme | B yuebde
TaOJIUI IEPUOAUIECKOH CUCTEMBI. 3aKOHOMEPHOCTAX MEPUOANYECKOM .
JIa6.onbIT: 2. MoaenupoBaHue CHCTEMBI XMMHYECKUX 3JIEMEHTOB KommyHnnkaTHBHbIE: .
nocTpoeHus Ilepuoanyeckoii cucteMsl | Uit OOBSCHEHHS U NIPEABUACHHS Branenme MOHOIIOTHCCKON 1
JI.. MenpeneeBa CBOMCTB KOHKPETHBIX BEIIECTB JIMAIOrHIEcKoi GopMamu peun
XumMuueckas XuUMHYECKash OpraHu3alysl )KUBOU U Hayuamcsa: Xxapakrepu3oBartb PerynsituBHBIE: pabOTaTh 110 IJIAHY, dopMmupoBaHue
OpraHU3aLHS KHBO HEXMBOW IIPUPOJBL. XI/IMI/I‘ICCI‘(’I/II‘/‘I XUMUYECKHUI COCTAB KUBOM KIETKH; | ACTONB3YA CHIEHAlbHO MoJO0OpaHHBIE | OTBETCTBEHHOTO
o COCTaB sIIpa, MAaHTUHU U 3€MHOH KOPBL. | COCTaB siipa, MAHTUH 3€MHOM KOPBI, | CpelncTBa. Y MEHHE OIEHUTh CTEIICHb OTHOIIEHHUS K
Y HEXKUBOU TIPUPOJIBI XUMHUYECKUE PITEMEHTHI B KJIETKaX Honyuam eo3mozrcHocms ycrexa Win Heycrexa CBoen YUEHHUIO
JKUBBIX OpraHU3MOB. Makpo- u Hayyumscsi: OOBSICHITH MHUD C TOUKH | JIESITENBHOCTH
MHKPORJIEMEHTHL. 3peHHs XUMUU Ilo3HaBaTenbHBIE: AHATH3UPOBATH,
JeMoHncTpanusi:Mogenb cTpoeHus CpaBHHBATH U 0000IIaTh U3yUEeHHbIE
3eMHOTO IIIapa B MOMEePEYHOM noHATHsI. CTPOUTH JIOTHUYECKOe
paspese paccykaeHne, BKII0Uasi yCTaHOBJICHHE
MIPUIHHHO — CJICICTBEHHBIX CBS3EH.
[IpencTBnsaTe nHGOPMALIHIO B BUAC
pUCYHKa
KoMMyHUKATHBHBIE:
OTcranBaTh CBOIO TOUKY 3PEHHUS,
MIPUBOMIUTH APTYMEHTHI, TIOATBEPK A
ux (hakramu
KﬂaccmpHKauﬂg O06o00mIeHre CBeIeHN 0 XUMUIEeCKUX | Hayuamca: ycTaHaBINBATh PeryasiTuBHbIE: OnpenensroT
XUMHYECKUX PEaKIHii PeaKIIX. KnaccmbI{Kaum MPHHAIVICHKHOCTE XHMHIECKOH BriaBurarot Bepcun penieHus § BHYTPEHHIOIO
XUMHYECKUX PEAKIMA M0 PA3IMIHBIM | PEaKIUH K ONPEISIEHHOMY TUITY IO | TPOOJIeMBI, 0OCO3HABATh KOHEUHBII MO3ULUIO

I10 Pa3JINYHbIM




OCHOBaHUSIM OCHOBAHUSIM: OJTHOMY 13 KITaCCH(DYUKAITHIOHHBIX pe3ynbTar o0yJarommxcs
COCTaBY M YUCITY PEarHpyIOLIUX U MPU3HAKOB: 1) TI0 YMCITy ¥ COCTaBY Ha ypOBHE
00pa3yromuXxcs BEMIECTB, TSINIOBOMY | MCXOJHBIX BEIIECTB U TPOTYKTOB I[Ho3naBarenbHbIE: MOJIOKUTEIBHOT
a¢dexry, peaxiy (peakIiu COSIMHCHUS, BriOupatoT OCHOBaHUS M KPUTECPHH IS | O OTHOIICHUS K
HATIPaBJICHUIO, U3MCHEHUIO CTETICHEH | pa3lIoXKCHHUs, 3aMEICHUS U 0OMeHa); | KiIacCHpUKAIH 00pa3oBaTeNBEHO
OKHCJICHUS DJIEMCHTOB, 00Pa3yIOIINX 2) 10 BBIICIICHUIO WK IIpeoOpa3oBbIBaTE HHPOPMAITUIO 3 My Tpo1ieccy,
pearupyrolue BemecTsa, dase, TIOTJIONICHHIO TETUTOTHI (PeaKIiu OJTHOT'O BUJIa B IPYrOi M BEIOUPATH IS | IOHUMAIOT
HCTIOJIb30BAHUIO KaTallu3aTopa. 9K30TEPMHUUECKUE U ce0s1 ymoOHyI0 hopMy hHUKcAIHA HEO0XOTUMOCTh
JIad. onbITHI: SHIOTEPMIUYCCKHE); TpeCcTaBICHAs HH(OpMAITUH YUEeHHUS
3. 3ameleHue KeIe30M MeIu B 3) 10 U3MEHEHHIO CTENeHEH
pactBope cynbdara memu (11) OKHCJICHUSI XMMHUYECKUX 3JIeMeHTOB | KoMMyHUKaTHBHBIE!

(peakiuu OKUCIUTETbHO- OTtcTanBaTh CBOIO TOUKY 3pEHUS,
BOCCTaHOBUTEIIBHEIC); MIPUBOJUTH apTYMEHTBI, MOITBEPKIast
4) 1o 0O6paTUMOCTH Ipoliecca ux (akramu. PazmmuaTh B yCTHOM peun
(peakiuu 0OpaTUMBIC U MHEHHUE, JI0Ka3aTeNbCTBa, TUIIOTEHI,
HeoOpaTHMEIe); TEOpHH
Llonyuam 603MOCHOCNb HAYYUULCA:
COCTaBIIATh MOJIEKYJISIPHBIE U
TIOJIHBI€ NOHHBIC YPAaBHEHUS 110
COKpaIE€HHbBIM NOHHBIM
YpaBHEHUSAM.
7. | Tlogsatue o CKOpPOCTH [ToHsiTHE O CKOPOCTH XUMUYECKOU Hayuamcs: Ha3biBaTh (HaKTOPHI, PeryasiTuBHbIC: [IposiBasitoT
XUMUYECKOL peakuuu. OakTopsl, BAUAIOLIME HA BIIMSAIOLIME HA CKOPOCTh CamMocToATenbHO 00HAPYKUBAIOT U YCTOWYUBBIN
CKOPOCTb XUMHUYECKUX PEaKLUil. XUMHYECKOH peakIny U 0OBICHITh (hopMynUpyIOT podIEMYy. yueOHO —
peaximn JeMoHcTpanum: UX BJIMSIHAE HA CKOPOCTh [T03HABATENIbHBI
3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKLMK; Ha3bIBATh IMo3HaBaTenbHbIE: 1 MHTEpEC K

XUMHYECKOH peaky OT IPUPOIBI
pearupyrommx BeecTs.
3aBHUCHMOCTh CKOPOCTH XHMHYECKOI
peaxIyu OT KOHLIEHTPAIHH
pearupyromux BeecTs.
3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOi
peaxIyu OT IIOIAIH
COIIPUKOCHOBEHHS PEartp yIOIIIX
BEIIECTB («KUTIAIITUHN CII0M» ).
3aBHCHMOCTD CKOPOCTH XUMHUYIECKOH
peaxmuu ot

TEMIIEePaTypPhl Pearhp yIOITIX
BEIIECTB.

Ja6. OnbIThI:

4. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peaKkly OT

TIPUPOABI PEearupyroInX BEIIECTB Ha
TIpUMepe B3aNMOICHCTBUHU KUCIIOT C
MeTajIaMHM. 5. 3aBUCUMOCTD

(hakTOpBI, BIUSIONINE HA CMEIICHHE
XUMHYECKOT'O PaBHOBECHSI.

Ionyuam 603mooicHocme
HAy4umsCcs: TPOrHO3UPOBATH
pe3yNIbTaThl BO3JICUCTBUSA
Pa3IMYHBIX (PAKTOPOB HA M3MEHEHHE
CKOPOCTH XUMHWYECKON peaKiny;
MPOrHO3MPOBATh PE3YIbTATHI
BO3JICHCTBHA PA3MTUYHBIX (JaKTOPOB
Ha CMEIIEHNE XUMHYECKOTO
paBHOBeECHs

BBISBIISIIOT IPUYMHBL U CIIEACTBUSA
aBieHud. CTPOST JOruuecKue
paccyXJeHusl, yCTaHABIUBAIOT
MPUYUHHO — CJIEACTBEHHBIE CBA3U

KoMMyHuUKATHBHBIE:

YYHUTHIBAIOT pa3Hble MHEHHUA U
CTpeMSTCS K KOOPIUHAIINN Pa3THnIHBIX
MO3HILINH B COTPYTHUUIECCTBE,
(hopMyIHpYIOT COOCTBEHHOE MHEHHUE U
MTO3HUIIHIO

HOBBIM OOILLIUM
criocobam
perieHuns 3a1a4




CKOPOCTH XUMHUYCCKON PEAKIIUH OT
KOHIICHTPAIUH Pearup yrOIuX
BEIICCTB HA ITpUMeEpe
B3aUMOJICHCTBUS LIMHKA C COJITHOM
KHCJIOTON pa3IUIHON KOHIICHTPAIIHH.
6. 3aBHCUMOCTb CKOPOCTH
XUMHYECKON PEakIiy OT TUIONIAIN
COINPHUKOCHOBEHHUS PEarHp YFOITUX
BEIIICCTB.

7.MopenupoBaHue «KUIISIIETO CIO0s.
8. 3aBUCHMOCTH CKOPOCTH
XUMHYECKON peakIiu OT
TEMIIePaTyphl PEarkHpyIOIIUX BEIICCTB
Ha MPUMEPE B3aUMOJICHCTBUSA OKCHUJIA
memu( 1) ¢ pactBopom cepHOi
KUCJIOTHI Pa3JIUYHON TeMIIepaTyphl

8. KaTaJ'II/ISaTOpH Karanuzatops! u katanus. Hayyamcs: ucrionb3oBath npu PeryasiTuBHbIC: YcBoenue
WHrubuTopsl. AHTHOKCH/IAHTHI. XapaKTEPUCTHUKE NPEBPALLEHUI Y4UTHIBAIOT IPABWIIO B IUIAHUPOBAHUMU | IIPABUII
JdeMoHcTpanum: BEIIIECTB MOHATHS «KaTaJu3aTopy, W KOHTpOIIE croco0a pelieHusl, UHIUBUIYAJIEHO
I'omoreHHsIi U reTeporeHHbIN «MHTUOUTOPY, KAHTUOKCHUJIAHTBD, OCYILIECTBJISIOT MIOIIArOBbII KOHTPOJIb | IO U
katanu3bl. DepMeHTaTUBHBIN MPOBOJNUTH HECIOKHBIE XUMUIECKHAE 0e3omacHoro
kaTanu3. iHrubuposanue. OIIBITHI U HAOJIOAEHMS 32 Ilo3HaBaTenbHbIE: MIOBEJICHHS
J1a0.onbITHI: W3MEHECHUSMH CBOMCTB CBOMCTB CaMOCTOATENbHO CO3AAI0T AITOPUTM BUC,
9. Paznoxenue BEILIECTB B MPOLIECCe NPEBPALIEHUH, | IEATENbHOCTHT NPH PELICHUU MPOOIeM | yrOXKaIOIIMX
IIEpOKCUAa BOIOPOA C IIOMOLLBIO cobmonats npaswia Th u OT. Pa3JIMYHOrO Xapakrepa JKU3HU U
okcuza mapranua (IV) u katanassl. Honyuam sozmoacnocmo KoMMyHuKaTHBHBIE: 3/10pPOBEBIO
10. OOHapyxeHHe KaTasla3bl B HayuumCca: TPaMOTHO oOpariatecsi | [loroBapuBaroTCsi O COBMECTHOU Joaen
HEKOTOPBIX MUILEBBIX NPOIYKTAX. C BEIIECTBAMH B [IOBCEJHEBHOM JEATENbHOCTH, IPUXOIAT K 00IeMy
11. arubupoBanre B3aUMOICUCTBUS | JKU3HU PELICHNIO, B TOM YHCIIE U
KHCIIOT C METaJlJIaMU YPOTPOIIMHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O6o0mEeHue u Hayuamca: 0600math 3HaHUS U PeryasiTuBHbIE:
CHCTeMaTH3alus MPEJICTABIATE HX CXEM, Tabuuil, BHVOCSIT HEOOXOIMMBIE KOPPEKTHBHI B
o Npe3eHTanni JIEWCTBHE TIOCIIE €TO 3aBEPIICHNS Ha
3HaHHU 110 TEMC
OCHOBE €T0 U y4eTa XapakTepa
«BBenenue» CIIETIAHHbIX OMIHO0K
ITo3HaBaTesbHBIE:
CTpoAT peueBoe BBHICKAa3bIBAHUE B
YCTHOM U THCBMEHHOH (popme
KomMMykaTHBHBIE: KOHTPOIHPYIOT
JICHCTBUS IapTHEPA
10. KonTpoabHnas KoHuTpons npeaMeTHBIX U Hayuamcsa: npuMmensTh nonydeHHble | PeryJsiTUBHBIE: OCYLLECTBIISIIOT Beipaxkaror
paGoraNel MeTaIpeIMETHBIX YIeOHbBIX ACHCTBUH | 3HaHWS U COPMHUPOBAHHBIC YMEHUS | MOIIATOBBIA W MTOTOBBIM KOHTPOJb IO | aJE€KBATHOE
1o Teme « Beenenmue. JUISL peIIeHus yaeOHbIX 3a71ad pe3ynbTaTy TIOHNMaHHe
110 Teme OO1mas XxapaKTepuCTHKa XUMHIECKUX ITosHaBaTesIbHBIE: NIPUYHMH ycrexa




«BBeneHue» AJIEMEHTOB ¥ XUMHUYCCKHUX PEaKIIHIA. CTPOSIT PEYEBOE BBHICKA3bIBAHKE B U Heycrexa
Ilepnoauueckuii 3akoH u YCTHOM U TIHCHMEHHOH (opme yaeOHOI
[Mepuomudaeckas KoMMyKkaTHBHBIE: YIUTHIBAIOT JIESITETFHOCTA
cHCTeMa XUMHUYCCKUX DIIEMCHTOB pa3HbIC MHEHUS U CTPEMSTHCS K
J. . MenneneeBay KOOpJMHAINH PA3IUYHbBIX MO3UIUI B
COTPKYIHUYECTBE
Tema 1. Meranabi(18u.)
11. | Ionoxeuue ITonoxxeHrne MeTaioB B Hayuamcs: xapaktepu3oBaTh PeryasiTuBHBIE: Ornpenenstor
3JIeMEHTOB-METAIOB Ilepnoauueckoit cucreme METaJJIBI 110 UX MOJIOKEHUIO B [TpuHUMAOT ¥ COXPAHSIOT YICOHYIO CBOIO JINYHYIO
I . XUMHYECKHX 3JIEMEHTOB TIICX3 [I.1.Menneneena, 3aj1a4y, IIaHUPYIOT CBOM JIEUCTBUS B MO3ULIHIO,
B Licproamieckon . . MenpaeneeBa. Mertayunueckas OIHCHIBATh CTPOCHUE COOTBETCTBUU C MOCTABJICHHOM 3a/jaueil 1 | aJeKBaTHYIO
CUCTEME KpUCTAJINUECKas pelleTka U (u3nuecKue CBOICTBA METAJIOB, | YCIOBHSMH €€ Peanu3alku nuddepeHImpo
)1. W. MenneneeBa u MeTaJlJInYeCKass XUMHUYCCKas CBA3b. OOBSICHATH 3aBUCUMOCTh CBOWCTB | Ilo3HaBaTe bHbBIE: BaHHYIO
0cobeHHOCTHU Oo6mue ¢pusnveckue CBONCTBa METaJJIOB OT UX MOJIOXKEHUS Hcnonb3yroT 3HaKOBO — CHMBOJIMYECKUE CaMOOIIEHKY
CTPOCHHS UX METaJlJIOB. [ICX3 JI.N.Menneneena; cpencTBa CBOHX YCIIEXOB
CrnaBbl, UX CBOMCTBA M 3HAUEHHE. Tonyuam 6o3moocnocms KommykaTuBHBIE: B yucOe
aToMoB. du3nYeCcKue
. JdemoncTpauuu: Hayuumuvcs: IPOrHO3UPOBATH ApPryMEHTHPYIOT CBOIO IIO3HLIUIO U
CBOUCTBA MCTAJIOB. OO0pa3siibl CIUIaBOB CBOWCTBAa HEU3YUCHHBIX KOOPZMHUPYIOT €€ C O3UIMHU MTapTHEPOB B
CmmaBel AJIEMEHTOB U UX COEAMHEHHUI Ha | COTPYIHUYECTBE
OCHOBE 3HAHMI O
MIEPUOANYECKOM 3aKOHE.
12. | XumMuueckue XUMHUUYECKUE CBOMCTBA METAJUIOB KaK | Hayuamcsa: onuCpIBaTh CBOMCTBA | PeryJisiTUBHBIE: DopMupyroT
CBOMCTBA METAJLIOB BOCCTaHOBUTEJIEH, a TAK)KE B CBETE MX | BELIECTB Ha ocHOBe HaOmoneHud | [TocraHoBKa yueOHOM 3aa4u Ha OCHOBE YMEHUS
MIOJIOKEHHUS B DIIEKTPOXUMHYECKOM 3a UX MPEBpAIICHISIMH, COOTHECEHHS TOT0, YTO U3BECTHO U HCIIOJIb30BaTh
PSRy HAPSHKEHUH METaJlIoB. JIEMOHCTPHPYEMBIMH YIHUTENEM, | YCBOEHO , M TOTO, YTO €IIe HEU3BECTHO 3HAHHS B OBITY
Jdemoncrpauun: B3anmonelicteue HCCIIE]0BaTh CBOKCTBA BEILIECTB ITo3HaBaTe/ibHBIE:
METaJUIOB C HeMeTaJllaMH. B XOJI€ BBITIOJTHEHHUS BeiiBrmxeHune runores, ux 000CHOBaHMUE,
JIao. onbIThl: 12.B3amMoneiicTBre 71a60paTOPHOTO OTIBITA, AETATh JI0Ka3aTENbLCTBO
PacTBOPOB KHUCIIOT H COJEH ¢ BBIBOZIBI O 3aKOHOMEPHOCTSIX
MeTauIaMu CBOICTB METaJIOB B niepuogax 1 | KoMmykaTuBHbIe:
Tpymmax. YyaBCcTBYIOT B KOJUIEKTUBHOM
Honyuam eo3modzrcHocms 00CYKICHIH npo0eM, TPOSIBIISTIOT
Hay4umCs: MPOTHO3UPOBATH aKTUBHOCTh BO B3aWMOJCWCTBUHM LIS
XUMIYECKHE CBOUCTBA pemieHns KOMMYHUKATHBHBIX u
HEM3y4YCHHBIX 3JIEMEHTOB U HX MMO3HABATENIFHBIX 32149
COEIWHEHHI Ha OCHOBE 3HAHUU O
MIEPUOITIECKOM 3aKOHE.
13. | MeTaiasl B MpUpPO/IE. Mertamist B mpupoze. Obmime Hayuamca: coctaBnsiTh PerynsituBHbie: Tl'opmocts 3a

Oo61ue
COCO0BI UX
MOJTyYCHUS

CIOCOOBI X TIOYICHUSI.

JIa6. onbITHI:

13. O3HaKOMIIEHHE C pyIaMH JKere3a
14. OkpammBaHue TUIAMEHH COSIMA
LICJIOYHBIX METAJJIOB

YpaBHEHMS PEakIui , JTeKAIIX B
OCHOBE TTOTYYEHHS METaJIJIOB.
Ionyuam 6o3modicHocmb
HAY4UmMbsCs: IPUBOIUTD
MpUMEPHl YPABHEHUH pEaKLUii,
JISKAIIUX B OCHOBE

YYHUTHIBAIOT MPaBWIO B TUIAHUPOBAHUH U
KOHTpOJIE criocoda AeicTBHs
ITo3naBaTenbHbBIE:

Hcnonp3yroT mouck HeoOX oauMoit
WHPOPMALINH JUTS BBITIOIHEHHS YIe0HBIX
3aJITaHNi C FCMONh30BAHNEM YIEeOHOM

POCCUICKYIO
HayKy




MPOMBIIIJIEHHBIX CTTIOCO00B
MONTY4YEHHUS YyT'yHa U CTaJIH.

JIUTEPATYPHI
KommykaTuBHbI€:

YUUTBIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOPJUHALIMK PA3JINYHBIX MO3ULUH B
COTPYIHHYECTBE

14. | Pemienue pacueTHBIX PacueTHble 3a1a4u 110 ypaBHEHUSIM Hayuamcsa: pemath pacueTHbIe PeryasituBHBIE: OBnaneHue
3a71a4 ¢ MIOHATHEM XUMHUYECKUX PEaKIUi, MPOTEKAIOUX | 3aJa4u O YPaBHEHHAM OIEGHI/IBaIOT NPaBUILHOCT BBINONHEHHS HaBbIKAMH [
d C y4aCTHEM METaJUIOB U UX XUMUYECKUX PEaAKIIUMT, JIEHCTBUS Ha YpOBHE aJIeKBATHOU MpaKTUIEeCKON
Maccosds 0o COETUHEHUI MPOTEKAIOIIUX C YHACTHEM PETPOCIIEKUBHOM OLIEHKU JIEeSITENbHOCTH
6b1X00a NPOOyKma METAJIJIOB ¥ UX COEIUHEHHIA. Io3HaBaTebHbIE:
Tonyuam eo3modcnocme Bei6uparor Hanbonee apdexTrBHbIC
HAy4umvCcs. pelaTh CIIOCOOBI PEIICHUS 33724, KOHTPOIHUPYIOT
OJTUMITHAJIHBIE 3a]JaUH. Y OLIEHUBAIOT MPOIIECCUU Pe3yNbTaT
JIeSITEIbHOCTH
KommykaTuBHbIe:
KonTtponupyror aeiicTBus napTHepa
15. | Ilousatue o KOppo3uu Kopposus meTtannos u CITOCOOBI Hayyamcs: ucrionb3oBath npu PeryasiTuBHbIC: YmMenue
MeTaIOB 00pBOBI C Heit XapaKTePUCTHKE METAJIOB U UX PaznuyatoT criocod U pe3yabTaT NelcTBHs | MHTETPUPOBATH
coemHeHui moHATHS «koppo3usi | Ilo3maBaTejibHbIE: HOJTY4YEHHBIE
METaJIIOBY, «XUMUYECKast Briazieror o0IMM PUEMOM PEIICHHSI 3HAHUS B
KOpPO3US», 3a7a4 MPAKTHYECKUX
«NIEKTPOXUMHYUECKAS KommykaTuBHBIE: YCIOBUSX
KOpPPO3US», HAXOAUTH CIIOCOOBI JloroBapuBaroTCsi O COBMECTHOU
3aIIUTH METAJIJIOB OT KOPPO3UH. | JEATEIBHOCTM, IPUXOIAT K 00IIeMy
THonyuam eo3modzrcHocms permeHuio
Hayuumvcs ; IPUMEHSITh 3HAHUS
0 KOPPO3HH B KU3HU.
16. | lllemo4Hble METAJIBI: OO01m1as XxapaKTepUCTHKA MIETOYHBIX Hayuamuca: naBatp PeryasiTuBHbIE: Pa3Burue
obmas METaJJIOB. MeTautbl B IPHPOIE. XapaKTEePUCTHUKY IIEITOYHBIM [TmaHupyrOT CBOM NEWCTBUS B CBSI3H C OCO3HAHHOTO,
O6ume crmoco0B! UX MOTYUEHHS. MeTaJlIaM TI0 MX TIOJDKEHHUIO B MOCTaBJICHHOH 3a7jaueil U yCIOBUSIMHU €€ YBa)KUTEIEHOTO
XapaKkTepUCTHKa Cr . T[ICXD .. MenneneeBa CIICHU S u
poeHue aTOMOB b , p
[IenoyHble METAJIIBI — MPOCTHIE HCCTIeIOBaTh CBOMCTBA IMo3HaBaTenbHBbIE: JIOOpOXKenaTenb
BEIIeCTBa MIETOYHBIX METAJUIOB — KaK CraBar 1 GopMyIHPYIOT TN U HOT'O
TIPOCTHIX BEIIECTB. poOIeMbI ypoKa OTHOIICHHUS K
Tlonyuam 6o3moorcHocmy KommykaTuBHbI€: JIpYromy
Hay4umucs: TPAMOTHO AJIeKBaTHO HCIIOTB3YIOT PEUCBHIE genmoBeky. Ero
o0paraTbcs C BEMeCTBaMU B cpenctBa st 3PPEKTUBHOTO PELICHUS MHEHHIO,
TIOBCEAHEBHOM KI3HM. KOMMYHHKATHBHBIX 33124 CIIOCOOHOCTH
BECTH JHAJIOT C
IPYTUMHU
JTOIBMH
17. | Coennuenus Bakneimue coequHCHUS IEI0IHBIX Hayuamcs: xapaktepu3oBaTh PerynsituBHbie:

MICJIOYHBIX MCTAJIJIOB

METaJUIOB — OKCHIBI, TUIPOKCHIBI 1
coiy (XJI0puabl, KapOOHATHI,
cynb(aThl, HUTPATH), UX CBOWCTBA 1

(1)I/ISI/I‘ICCKI/IC U XHUMHYCCKHE
CBOMCTBa OKCHJIOB N
TUAPOKCHUJI0B HICITOYHBIX

YUHUTHIBAIOT MPaBWIO B TUIAHUPOBAHUH U
KOHTPOJIE CrIoco0a perreHust
Ilo3naBaTenbHbBIE:




MPUMEHEHHE B HAPOITHOM XO35HCTBE.
Kanuitaeie ymoOpeHws.
JdeMoHcTpanum:

OO0pa3Ibl METOYHBIX 1
LICIOYHO3EMENBHBIX METAIJIOB.
BzaumopeiicTBie HATpHs, JTUTHS C
BojioM. B3aumoseiicTBre HAaTpus ¢
KHCIIOPOZIOM

METaJUIOB, COCTABIIATh
XUMHYCCKHUE YPaBHECHUS,
XapaKTepU3YIOIINe CBOMCTBA
MIETIOYHBIX METAJIOB, PEIIaTh
«IETIOYKWY TPEBPAIICHHN.
Ionyuam eo3moocHocme
HAY4UmMbCsl: COCTABISTH
KIIETIOYKWY TIPEBPAICHHN.

Hcrionp3yroT Monck HeoOX OMOM
nH(popManuK 115 BHITOTHEHHUS YIeOHbIX
3aJJaHui C MCTIONIb30BaHNEM yueOHOH
JIUTPATYPHI

KommykaTuBHbI€!

YuuTHIBaIOT pa3HbIe MHEHHS U CTPEMATCS
K KOOPJMHAIIMY PA3JINYHBIX MO3UIMH B
COTPYIHHYECTBE

18. | lllemouyHO3EMEIbHBIC OO01mrast XxapaKTepUCTHUKA DIICMCHTOB Hayuamuca: naBatp PerynsiTuBHbie: Pazputune
MeTaJLIbL: 06IIas riaBHOM noarpynms! 11 rpymmesr. XapaKTEePUCTUKY IInanupyroT cBOM NEHCTBUS B CBSI3H C OCO3HaHHOTO,
CtpoeHue aToMOB. I1e7I04YHO3EMENBHBIM MeTailaM MOCTaBJIEHHOH 3a7aueil U yCIOBUSIMU €€ YBa)KUTEJIBHOTO
XapaKTCPUCTHKA [IlenouHo3eMenbHbIE o ux nomwkenuo B [ICXD pelieHus u
MeTaJUIbl — IIPOCThIE BEIIECTBRA. J.1.Menneneena, Ilo3naBaTenbHbIC: JI0OpoXKenaTenb
XapaKTepHu30BaTh COCTaB aTOMOB, | CTaBsT 1 (GOPMYIHPYIOT LETH U HOT'O
HCCIIeIoBaTh CBOWCTBA npoOJIeMBI YpOKa OTHOLIEHHUS K
IIETOYHBIX METaJJIOB — KakK KommykaTuBHbI€: JIPYroMy
IIPOCTBIX BELLIECTB. AJIEKBaTHO HUCTIONB3YIOT peUeBbIe yenoBeKy. Ero
Tlonyuam eo3modsrcHocme cpenctBa st 3G (HEKTUBHOrO pelieHus MHEHHUIO,
Hay4umcs: TPaMOTHO KOMMYHHKAaTHUBHBIX 33124 CMOCOOHOCTH
o0palaThbcs ¢ BelecTBaMU B BECTHU JUAJIOT C
HOBCC}IHCBHOﬁ XKHU3HHU ApyrumMu
19. | Coennuenus Baxneliiue coeiuHeHUs Hayuamcsa: xapaktepu3oBaTtb PeryisiTuBHbBIC: JIFOBMU
E0YHO3EMETbHBIX I11EJI0YHO3EMENBHBIX ¢br3HYecKre 1 XUMHYECKHe VY4UTHIBAIOT NPABUIIO B IUITAHUPOBAHUH U
METaJIJIOB — OKCHJIbI, THIIPOKCHUABI U | CBOWCTBA OKCHOB U KOHTpOJIE CrIoco0a pereHus
MCTaIIoB coJu (XJI0pU/Ibl, KapOOHATHI, THIPOKCH]IOB Ilo3HaBaTenbHbIE:
HUTpATHl, Cynb(aTel, pochaTel), UX | IIETOYHO3EMEIbHBIX METAILIOB, Hcnonp3yroT MOUCK HE0OXO0JUMOM
CBOICTBa M MPUMEHEHUE B HAPOJAHOM | COCTaBIISITh XMMHUUECKUE MH(GOPMALUH TS BHITIOIHCHUS Y4eOHBIX
XO3sICTBE. YpaBHEHUS, XapaKTEPU3YIOILIKE 3a/IaHUH ¢ UCIIOIB30BAHNEM YUeOHOI
JdemoncTpanuu: CBOICTBA ILEJIOYHBIX METAIIJIOB, JIUTPATyphl
B3auMmoznelicTBue KanbLus ¢ BOAOM. pelaTh «UEmoYK» KommykaTuBHbIe:
B3aumonelictBue Maraus ¢ [IPEBPALLEHUM. YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSTCS
KHCIIOPOJIOM. Ionyuam 603mooicHocme K KOOpAMHALIMY Pa3JINYHbIX O3ULUH B
JIab. onbIThHI: HAY4Umvcs: COCTABIIATD COTPYIHUYECTBE
15. BzaumogenicTBHEe KaJablUs C «IIETIOYKW» MPEBPALLEHUI
Bonoii. 16. [lomyuenne ruapokcuaa
KaJbLUs U HCCIEI0OBAHHUE ETO
CBOICTB
20. | AmroMUHUT — Crtpoenne aToma, przudeckue u Hayuamuca: naBatb PeryasiTuBHBIE: DopMUpyIOT
TIePEX O IHBIN XMMHYECKHE CBOMCTBA aJTFOMUHNMS KaK | XapaKTepHCTHKY amfoMuHus 1o | [Imanupyror cBoM ,HCI‘/'I(‘)JTBI/I}I c HHTEpEC K
MIPOCTOTO BEIIECTBA ero nomkenuto B [ICXD TIOCTABJICHHOM 3aaueil 1 yCIOBHAMH €e KOHKPETHOMY
aJIeMeHT. OUu3nuecKue
J.N.Menneneena, pelIeHus, OLIEHUBAIOT NPABUIBHOCTh XUMHUYECKOMY
H XUMHYCCKHC XapaKTepU30BaTh COCTAB aTOMA, | BBHITIOMHEHHS JeHCTBHSA 3JIEMEHTY

CBOMCTBA aJIIOMUHUSL.
[Tonyyenue u

XapaKTepHu30BaTh PU3NIECKHE 1
XMMHYECKHE CBOMCTBA

ITo3naBaTenbHBIE:
CaMOCTOATENBHO BBIIEISIIOT U




MIPUMEHEHHE AIIOMUHNS, O0BSCHSTH (hopMyIHPYIOT TO3HABATEIBHYIO €T,
ATFOMIHIS 3aBHCHMOCTH CBOMCTB QJIIIOMHHUS | MCHOJNB3YIOT OOIIME MPUEMBI PEICHHS
ot ero nonoxenus B [ICXD 3amaq
J.M.Menneneea, 0OBSICHITH KommykaTuBHBbI€!
MPUYUHBI XUMHUYECKOH JlomycKaroT BO3MOXXHOCTh Pa3IMYHBIX
WHEPTHOCTH aJTFOMHHUSL. TOYEK 3pEHUs], B TOM YHCIIE He
THonyuam 6o3moocnocms COBIAIAOIINX C UX cOOCTBeHHOM. U
Hay4umsCs: TpPaMOTHO OPHEHTHPYIOTCS Ha TIO3ULIMIO MTapTHEpa B
o0palnaTbcs ¢ BelecTBaMH B OOIIEHNN W B3aHMOJICHCTBUU
MIOBCEAHEBHON KHU3HU
21. | Coenuuenus CoenvHEeHUS aTFOMUHHS — Hayuamca: xapakTepu3oBatb PerynsituBHbie: dopMupyror
ATIOMUHUST — OKCHJI ¥l THAPOKCUJ, UX aM(OTEpHbIH | (U3NYECKUEe U XMMHUUYECKUE Y4UTHIBaIOT IPABWIIO B TUNIAHUPOBAHUH U yMeHHE
xapakrep. Baxxneiime conu CBOMCTBA OKCHJA U THUAPOKCUIA KOHTpOJIE criocoba pereHuns HUHTErpUpPOBaATh
oKcua 1 FI/IleOIiCI/IJI, AIIOMUHUSL. AIIOMMHUS, COCTaBIISTh IMoznaBaTenbHbIE: MOJTy4YEeHHBIE
HX aM(pOTEPHBIiT TpuMeHeHne aTIOMUHKS U €TO XUMUYECKHE YPABHEHUS, HCcronb3yioT OUCK HEOOX 0AUMO 3HAHUS B
Xapakrep. COETMHEHUM. XapaKTepH3yIolIre CBoicTBa nH(popManuK 115 BHITOTHEHHUS Y4eOHbIX MPKTHYECKYIO
JIab. onbIThI: ANIOMUHUS, PEIIaTh «LEMOYKU» | 3aJaHHUi C UCTIONB30BaHUEM Y4eOHOI KU3HD
17.1lonyuyenue [IPEBPALLEHUM. JIUTPATyphI
THAPOKCH/IA aJTFOMUHHS 1 Tonyuam eosmooicnocme KommykaTuBHBIE:
UccieloBaHNe Hay4umvCcs: COCTaBIIATH KoHTponupytoT neiictBue mapTaepa
€ro CBOWCTB. «LETOYKN» NPEBPALLEHUI
22. IIpakTnyeckas OcymiecTBieHNE LETOYKH Hayuamca: obpamatscs ¢ PerynsiTuBHbIC: PasBurue
paGora Nel XUMHYECKHX nabopaTopHbIM 00opyaoBaHueM | OCyIIEeCTBIISIOT MOIIATOBBIN KOHTPOJIb 110 | KOMMYHUKaTHB
OcymecTaiente IpeBpalleHuil Y HarpeBaTelbHbIMU IPHOOpaMH | pe3ynbTaTy HOTO
B COOTBETCTBMU C IPaBUJIaMU KOMITOHEHTA B
HICIOYKH XMMHUICCKUX TEXHHUKHU 0€30IIaCHOCTH, Io3HABATEIbHBIE; ob1IeHN: 1
HpeBpaLeHUH OIUCBIBATh XUMHUYECKUH Brazgeror 00mmM nprueMoM pereHust COTPYIHUYECTBE
SKCMEPUMEHT C TIOMOIIBIO S3bIKA | 3a7a4 co
XMMUH, J€NaTh BHIBOABI MO KommykaTuBHbI€: CBEPCTHUKAMU U
pe3ysibTaTaM SKCIIEpPUMEHTA. Y4UTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSL | YUUTEIAMHU
Ionyuam 6o3mooicHocme K KOOpAMHALIMY Pa3JIN4HbIX TO3ULNH B
HAy4umsCs: OCO3HABAThH COTPYIHHUIECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwi b u OT st coxpaneHus
3/I0POBBSI OKPYKAIOIIHX.
23. | XKemne3o — bneMeuT Pacnonoxenne xenesa B ICXO.1. Hayuamuca: naBatp PerynsituBHbIe: DopMHPYIOT
\VAli |pr1'[l'H>I MenpeneeBa u CTpoeHHe ero aT(iMa- XapaKTCPUCTHUKY KEJI€3a II0 €ro ITnanupyror CVBOI/I nel‘/'lczTBI/I;I c HHTEpEC K
60UHO DuzHYecKne N XUMHYECKHE CBOICTBA nowkernio B [ICXD IIOCTaBJICHHOM 3a/1a4yel U yCIOBUSAMHU €€ KOHKPETHOMY
1o JKeJIe3a — IPOCTOro BelecTsa J.N.Menneneena, pElLIeHus, OLIEHUBAIOT NPABUIBHOCTh XUMHYECKOMY
HOArpYHIIBI. XapaKTepU30BaTh COCTAB aTOMA, | BBHITIOMHEHHS JeHCTBHSA 3JIEMEHTY
dusnveckue u xapakTepn3oBath Gusndeckne 1 | [lo3HaBaTesbHBIE:
XUMHUYECKHE XMMHYECKHE CBOMCTBA Keme3a, CaMOCTOATENBHO BBIACISIOT U

CBOMCTBA Kee3a.

O0BSICHSTH 3aBUCHMOCTEL CBOMCTB
JKCJIC3a OT €ro IOJIOXKCHUA B

(hopMyAHPYIOT TTO3HABATEIEHYIO LIEITb,
HCIIONB3YIOT OOIIIE IPHEMBI PEIICHUS




Haxoxxnenue B
MPUPOJE.

TICX5 JI.1.Menneneena,
HCCTICIOBATh CBOWCTBA JKelle3a B
XOJ1€ BBITIOJHEHUS
71a0b0paTOPHOTO OIIBITA,
OITUCHIBATH X UMUYECKHI
JKCIICPUMEHT.

Honyuam so3mooicHocms
HAYy4UumsCsi: TPaMOTHO
00paImaTbcs ¢ BEMeCTBAMU B
TTOBCETHEBHON KU3HU

3aJaq
KommykaTuBHbI€:

JlomyckaroT BO3BMOXXHOCTh Pa3IMYHBIX
TOUYEK 3PEHUs, B TOM YHUCIIE HE
COBITAJIAIOIINX C UX cOOCTBeHHOM. U
OpPUEHTHPYIOTCS Ha TIO3ULIMIO MTapTHEpa B
OOILIEHNH W B3aMMOJECHCTBUN

24. | CoenuHeHus xenes3a I'enetuueckue psaasl Fe?*u Fes* Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: Pazputune
+2,43 ux BaxxHelinve comnu xemne3a. 3HaueHUE | (QU3UUCCKUEC U XUMHUUCCKHE YYUTHIBAIOT MPABWIIO B TUIAHUPOBAHUU U OCO3HaHHOTO,
Kenesa CBOICTBa OKCHJIOB U KOHTPOJIE CrIoco0a peleHusI YBaKUTEIHHOT'O
KAQUEeCTBCHHOC .
Y €ro COeJAMHEHUN I IPUPOABI 1 THJIPOKCHJIOB JKeJie3a, IHo3naBarenbHbIE: u
OIpPENCIICHUE. HAPOHOTO XO3HCTBA. COCTaBJIATH XUMUYECKIE HCcronp3yloT MOUCK HEOOX OAUMOi JI0OpOYKenaTeNb
I'eneTnyeckue psasl JdeMoHcTpanuu. YPaBHEHUs, XapaKTEPU3YIOILIKE nH(popManuK 115 BHITOTHEHHUS Y4eOHbIX HOr'o
Fe *2 Fe +3 B3aumoneiicTBre MeTaJIJIOB C CBOMCTBA COCJIMHEHMH Kene3a, 3aJlaHui C MCIOJIb30BAHUEM y4eOHOM OTHOIIIEHHS K
Hemetamnamu. [Tonyuenue MIPOBONTH KaueCTBEHHbBIC JUTPATYPBI JPYromy
ruapokcunos xenesa (1) u (I11). peaKuy, IOATBEPKAAIOLIE KoMMmykaTuBHbBIE! yenoBeKy. Ero
JIab. onbITHI: HaJInyue B BOJHBIX PaCTBOpPax VYUUTBIBAIOT pa3Hble MHEHUS U CTPEMSTCA | MHEHHMIO,
18. B3anmogeiicTBHE Kenesa ¢ KaTHOHOB XeJie3a, peliaTh K KOOPJUHAIINH Pa3JINIHBIX MTO3UIHI B CIIOCOOHOCTH
COJITHOM KHMCJIOTOM. «UEMOYKW» MPEBPAILEHUN. COTPYHUYECTBE BECTH JIMAJIOT C
19. IlonyueHue ruapoKCHIOB Xkene3a | [lonyuam o3moaircHoCcmb JIPYTUMHU
(1) u (IIT) u U3y4eHUE UX CBOUCTB. Hay4umvCcs: COCTaBIIATH JOIEMU
«LETIOYKW» MTPEBPALLEHUH,
COCTABIIATh MOJIEKYIISIPHBIC U
MIOJTHBIC MOHHBIC YPaBHEHHUS 10
COKpAIIIEHHBIM HOHHBIM
YpaBHEHHSIM
25. IIpakTnyeckas ITonyueHue u cBolCcTBa COENMHEHUI Hayuamcs: obpamarbces ¢ PerynsiTuBHbie: OBnanenue
padora Ne2 METaJIJIOB nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOJB 110 HaBBIKAMH IS
I U HarpeBaTeNbHBIMU IPHOOPAMH | PE3yJIbTaTy MIPaKTUIECKOM
OnqueHHe 1 . B COOTBETCTBHH C IIPaBUIIaAMHU JIeSITeTPHOCTU
CBOUCTBA COCAMHCHUN TEXHUKH 0€30MacHOCTH, Mo3HaBaTebHbBIE:
METaIOB OIMMCHIBATh XUMHUYECKHA CtposT pedeBoe BbICKa3bIBaHUE B YCTHON
SKCIEPUMEHT C TIOMOIIBIO SI3bIKA | U MICBMEHHOH (hopme
XUMWH, IETaTh BBIBOIBI IO KommykaTuBHbI€:
pe3yapTaTaM 3KCIIepUMEHTA. YUUTHIBAIOT pa3HbIC MHECHHS U CTPEMSATCS
Honyuam eo3modrcHocms K KOOPIWHAIINA PA3INIHBIX TO3UIHH B
Hay4umCcs: OCO3HABATh COTPYIHUIECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBun [b u OT s coxpaneHust
3I0pOBBS OKPYKAIOIIHX.
20. IIpakTnyeckas Pemenue skcriepuMeHTaIbHBIX Hayuamca: obpamatscs ¢ PerynsitTuBHbie: OBnaneHne

3a/1a4 Ha pacCliO3HaABAHUC U

71a00paTOpPHBIM 000PYAOBaHNUEM

OCYIIICCTBJ'I?HOT TIOIIAr OBEIN KOHTPOJIb 11O

HaBbIKAMM IJIA




pa6ora Ne3 MOy4YEHNE COEANHEHUH METAJIOB W HarpeBaTeIbHBIMU IPHOOPaMH | pe3yibTaTy MIPaKTHYECKOH
Perrenme B COOTBETCTBHH C TpaBUIaMHU JIeITEIEHOCTH
TEXHHUKH 0€3011aCHOCTH, IMoznaBaTenbHbIE:
SKCICPUMCHTAIILHBIX OITMCHIBATH XUMUYECKUN [TpoBonAT cpaBHEHUE U KIIACCU(PHKALIUIO
3anaq Ha 9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | TI0 3aJIaHHBIM KPUTEPHSIM
pacrio3HaBaHUuC 1 XUMUWH, O€IaTh BEIBOJIBI 11O KOMMyKaTMBHLIe:
MOJIyYEHHNE pe3ylbTaTaM SKCIIEPUMEHTA. JloroBapuBaroTcsi O COBMECTHBIX
COCIUHCHHI Ionyuam 603modicrocmo JIEUCTBUSX B PA3JIUYHBIX
Hay4umsCcs: 0CO3HAaBATh
METalJIOB CUTYyalHuAX
HE00X0IMMOCTh COOJFOJICHHUS
npaBun b u OT s coxpaneHus
CBOETO 37I0POBbS U
OKPY’KaIOIIHX.
27. | Ob6o0uIeHne 3HAHUN Hayuamcsa: o0o0marte 3Hauus 1 | PeryasiTuBHbIE: Boipaxkaror
o Teme «MeTauTbiy NPE/ICTABIIATE MX CXeM, Tabnul, | BHocAT HeoOXoquMbIe KOPPEKTUBHI B aJIeKBaTHOE
Mpe3eHTalui JIelcTBUE MOCTIE €ro 3aBepIleHNs Ha MIOHUMaHHe
OCHOBE €I0 M y4yeTa XapakTepa CIIeIaHHbIX | MPUYHH ycIexa
oMb oK U Heyclexa
Ilo3naBaTe/bHbBIE: y4eOHOI
CTposT peueBoe BbICKa3bIBaHUE B YCTHOM JEATEIBLHOCTH
U TIMCBMEHHOM (hopMme
KomMyKkaTHBHBIE: KOHTPOJIUPYIOT
JICUCTBUS IApTHEPA
28. KoutpoabHas KonTtpomns npeamMeTHsIX U Hayuamcsa: npumeHsTh PerynsiTuBHbIC: IIposBisitoT
paGora Ne2 METaNpeIMETHBIX Y4eOHBIX IEHCTBUI n((l))nyquHHe 3HaHUS U OcCyIIeCTBIAIOT UTOTOBBII U TOIIArOBBI | OTBETCTBEHHO-
o Teme «MeTabD copMHUpOBaHHbBIE YMEHUS JUIS KOHTPOJIb IO PE3YIbTATY CTb 32
no Teme «Meramib pelieHust y4eOHbIX 3a1a4 Ilo3HaBaTenbHbIE: pe3yIabTaThl
CtpoAT peueBoe BbICKa3bIBAHUE B YCTHON
Y MMCbMEHHOU (opme
KoMMykaTHBHBIE: KOHTPOIUPYIOT
JICHCTBUS IapTHEPA
Tema 3. Hemeramibi(284.)
29. | Oomas OO1mas xapakTepucTHKa HEMETAJIOB: | Hayuamca: naBath onpenencaus | PeryasiTuBHbie: DopMHpOBaHHUE
XapaKTePUCTHKA nonoxenue B [leproanueckoit MOHSTHAM [InanupyroT cBOM AEUCTBUS B CBSI3U C | TOTOBHOCTHU U
CHCTEME XUMHUYECKHX IIEMCHTOB «IEKTPOOTPHULIATENBHOCTDY» « MIOCTABJICHHOM 3aauei ¥ yCIOBUAMH | CIIOCOOHOCTH K
HEMCTaJLIOB . N. MenneneeBa, 0COOEHHOCTH AJUIOTPONHUSD) XapaKTEPU30BaTh €€ pelIeHUs 00y4YeHHIO U
CTPOCHUS aTOMOB, HEMETaJUIBI IO UX MonokeHnio B | Ilo3HaBaTenbHbIE: CaMOPA3BUTHIO U

anekTpoorpunatensHocTh (D0) Kak
Mepa «HEMETAIUIMIHOCTIY, psn 0.

Kpucrannuueckoe ctpoeHue
HEMETaJUIOB — TPOCTBIX

BemiecTB. Amutorporus. Puzndeckne

CBOICTBA HEMETAJIOB.

OTHOCUTEILHOCTh MTOHATHI «METaDy

1 «HCEMCTAJLID»

T[ICXD I.11.Menneneena,
OIMMCHIBATH CTPOCHHE
(hm3mgeckne CBONCTBA
HEMETAJLJIOB, 00BSACHATH
3aBHCHMOCTb CBOMCTB
HEMETAJIJIOB OT UX ITOJIOKEHHUS
TICX5
JI.1.MeHneneeBa;cocTaBisiTh

CraBar 1 GopMyIHPYIOT LEeTH U
poOIEeMBI ypoKa
KommykaTuBHbIe:
AJIEKBAaTHO HCIIONB3YIOT PEUCBHIC
cpenctBa Uit 3PPEKTHBHOTO
penIeHusI KOMMYHUKaTHBHBIX 337124

caM000pa30BaHUIO Ha
OCHOBE MOTHBALIIH K
00yUYeHHIO U
MIO3HAHHIO




Ha3BaHUS COCIUHCHUN
HEMETaJUIOB 1o (hopMyne U
(hopMyI 1O HA3BAHUIO, HAYIATCS
JlaBaTh ONpeeeHUs
«aJIOTPOIUS, «AJIOTPOITHBIE
MOAN(DHUKALIII.

THonyuam 6o3moocnocms
HayyumvCs: IPOTHO3UPOBATH
CBOMCTBa HEU3yUEHHBIX
3JIEMEHTOB M MX COCIMHEHUM Ha
OCHOBE 3HAHUI O
MEPUOANYECKOM 3aKOHE

30. | OOuMe XuMHUYEeCKue OO0111e XUMHYECKHE CBOMCTBA Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: PasBuBarot
CBOICTBA HEMETaJIJIOB CTPOCHHUE HEMETAJIIOB, O0IIIHe IMocTaHoBKa y4eOHOM 3a7auu Ha OCO3HAaHHOE
XHMHUYECKHE CBOMCTBA OCHOBE COOTHECEHHSI TOT'0, UTO OTHOILICHUE K CBOUM
HEMCETAJIJIOB.
HEMETAIIJIOB, OMKMCHIBAThH OOINHE M3BECTHO M YCBOEHO , U TOTO, YTO COOCTBEHHBIM
Hewmeraiuret B XMMHUUECKHE CBOWCTBA ellle HEM3BECTHO TIOCTYTIKAM
nmpupoaec u CrocoObI HEMETAJIJIOB C MOMOUIBIO sA3bIKA ITosnaBaTejabHbIe:
HX MOJIYYEHHUS XHMMHH, COCTABIIATh YPABHEHUSA BreinBrmkeHne TUIOTE3, UX
XUMHUYECKUX PEaKIIUi, 000CHOBaHME, J0KA3aTELCTBO
XapaKTepU3YIOLINX XUMUUECKUE
CBOMCTBA HEMETAJJIOB X KoMMmykaTHBHbBIE!
COEIMHEHH I Y4aBCTBYIOT B KOJUJIEKTUBHOM
THonyuam eosmodrcHocms 00CY)KI€HIH TIPOOIIEM, MPOSIBIISIOT
Hay4umuCs: MPOrHO3UPOBATH aKTUBHOCTb BO B3aMMOJCUCTBUH IS
CBOWCTBAa HEU3YUCHHBIX pemeHnss KOMMYHHKaTUBHBIX U
3JIEMEHTOB U UX COCJIMHCHUM Ha | MO3HABATEJbHBIX 3a7a4
OCHOBE 3HAHHUU O
MEPUOITYECKOM 3aKOHE
31. | Bomopon [Tonoxenne Bogopona B Hayuamca: XxapakTepu3oBaTtb PerynsiTuBHbie: DOpMHUPYIOT
IIepnonuueckoii cucreme BOZIOPOZ, 110 €70 MOJIOKEHUIO B Paznuuatot criocob u pe3ynbpTat KOMM YHUKaTUBHBIH
XUMHUYECKUX DJIEMEHTOB TICXD J..N.Menneneesa, IEUCTBHUS KOMIIOHEHT B
. 1. Menneneesa. CtpoeHue aroma XapaKTEpU30BaTh CTPOCHUE IHo3naBarenbHbIE: o0LIeHNn 1

U MOJeKynbl. Dusuueckue u
XMMHUYECKHUE CBOMCTBA BOIOPOJIA, €T0
MOJTyYeHHE U IPUMEHEHHUE.

JIa6. onbITHI:

20. Iomyuenne

Y pacro3HaBaHKe BOAOPOIa

aToMa BOAOpPOna, OOBACHITD €ro
BO3MOJKHBIE CTEIIEHH OKHCIECHHS,
XapaKTepHU30BaTh

(huzrIecKre M XUMITYECKHE
CBOHCTBa BOIOpPO/a, OOBICHITH
3aBHUCHMOCTh CBOICTB BOIOpOIA
ot nonoxenus ero B IICXD
J.M.MenneneeBa, onuchiBaTh
nmabopaTopHBIC 1
TIPOMBITIIJICHHBIE CIIOCOOBI
MOTYYEHHUS BOJOPOA .
THonyuam eo3modaicHocmy

Branerot o0mumM npueMoM peneHus
3aga4

KomMykaTHBHBIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIEATEILHOCTH 110]] PyKOBOACTBOM
YUUTENS

COTPYIHHYECTBE CO
CBEPCTHUKAMU B
nporiecce
o0pa3oBaTenpHON
JEATEITbHOCTH




Hayuumscsi: OOBSICHATH
JTIBOMCTBCHHOE MTOJIOXKCHHE
Bonopona B [ICX0D
J.N.Menpaeneesa, rpaMOTHO
o0pamatbcs ¢ BEMeCTBaMU B
TTOBCETHEBHON KU3HU

32. | Bona Crpoenue monekyinbl. Bomoponnas Hayuamcs : xapaktepu3oBatb PerynsiTuBnbie: Nmerot nenoctHoe
XUMHYECKas CBA3b. DM3HUYeCcKHe CTPOCHHUE MOJICKYJIBI BOIOPOIA, [TTaHUPYIOT CBOM JICHCTBUS B CBSI3U C | MHPOBO33PCHUE,
CBOMCTBA BOJIbI. AHOMAJTUH CBOWCTB (hu3MIecKre M XUMIYCCKHE MOCTABJICHHOM 3a7a4cil U YCIIOBHSAMHU | COOTBETCTBYIOIIEE
Bonbl. ['mapoduibHbIC 1 CBOWCTBA BOJIbI, OOBSACHATH e¢ peleHHs COBPEMCHHOMY
TUIPOopOOHBIE BEIIECTBA. AHOMAJIMU BOJIBI, CIIOCOOBI Ilo3naBaTenbHbBIE: YPOBHIO pPa3BHTHS
XUMUUECKUE CBOCTBA BOJIBI. OYHUCTKH BOJIBI, IPUMEHSTH B CtaBar ¥ GopMyIHPYIOT ISTTH U HayKA
KpyroBopot BozbI B IpHUpOIE. OBITY (DIIBTPHI [T OYHCTKU MpOOJIEMBI YpOKa
Bomoouncrka. Aspariys BOJBI. BO/JIbI, TPABWIIBHO MCHONIB30BaTh | KoMMyKkaTuBHbBIE:
BriToBBIe QMITETPEL. MUHEpaibHBIC MUHEPAJIbHYIO BONY, BBIMOIHATh | KOHTpONMHPYIOT AEHCTBHS MapTHEpa
BOJIBL. JIMCTHIUTMPOBAHHASI BO/IA, €€ pacueThl M0 YpaBHEHUSIM
nonyquHe " IIpUMEHCHUC. XUMHYCCKHUX peaKum‘/'I,
JIa6. ombITHI: MPOTEKAOIIHUX C y4aCTHEM BOJIBI.
21. UccnenoBanue MoBEPXHOCTHOTO Tonyuam eozmoorcnocms
HATSDKCHUS BOJIBI. Hayuumvcsi: 00bEKTHBHO
22. PacTBOpeHME TIepMaHraHaTa OLICHUBATh HH(POPMAIIUIO O
Kajaudad WU ME€OHOI'O Kynopoca B BCIIECCTBAX U XUMHUYCCKUX
Bozie. 23. 'mapaTanus mporeccax, KpUTUIECKH
00e3BOXKEHHOT0 CynbdaTa OTHOCHUTHCS K TICEBIOHAYIHOM
menu (II). 24. M3roroBnenue unpopmanuu,
THIICOBOTO OTIeyaTKa. 25. HeoOpOCOBECTHOM peKnaMe
O3HaKOMIIEHHE C KOJUIEKIINEH
OBITOBBIX (PHIIBTPOB.
26. O3HaKOMJICHHE C COCTABOM
MMHEPAJIBHOM BOJBI
33. | "'anoreusr: oOmas OO1m1as xapaKTepUCTHUKA TaJIOT€HOB! Hayuamcsa: xapakrepu3oBaTtb PerynsituBHbie: [IposBisirtoT
XapaKTePUCTHKA CTpOEHHE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOCHHE MOJEKYII TaJIOTCHOB, [Tmanupyrot CBOM JeHCTBHS B CBA3H C | SKOIOIHYECKOE
Y OCHOBHBIE€ COCIMHEHUS TaJIOTE€HOB, OIUCHIBATh (PU3UYECKHE U MIOCTaBJICHHOH 3ajaueil U yCIOBUSIMH | CO3HAHUE

ux coricTBa. KpaTkue cBeneHus o
xJope, 6pome, ¢pTope u oxe.
IIpumeHeHne ranoreHoB u

HX COEAUHEHUN B HAPOJHOM
XO3SHCTBE.

JdemoncTpaumu:

OO0pa3IIsl TaJOreHoB —

MPOCTHIX BenlecTB. Bzaumoneiicteue
TaJIOTEHOB C HATPUEM, aJTFOMHHUCM.
BriTecHenne xmopom Opoma uiu ona
U3 pacTBOPOB MX COJEl

XHUMHYECKHE CBOMCTBA
TraJIOr€HOB Ha OCHOBE
HAOIIOAEHNN 32 X
MIPEBPAILICHUSIMHA BO BPEMS
JIEMOHCTPAIOHHBIX OIBITOB,
O0OBSICHITH 3aBUCHMOCTD CBOMCTB
TaJIOT€HOB UX OT ITOJIOKEHUS B
TICXD .. Menneneena,
COCTABIIATH (POPMYITBI
COEMHEHHI raJoreHoB U 10
(dhopmynaM maBaTh Ha3BAHUS
COEIMHEHUSM T'aJI0r€HOB

€e peIeHUs
IMo3naBaTeabHBIE:

CraBar 1 GopMyIHPYIOT LEeTH U
poOIeMbI ypoKa
KommykaTuBHbIe:

AJIeKBAaTHO HCIIONB3YIOT PEUCBBIE
cpenctBa st 3PPEKTHBHOTO
pelIeHns] KOMM yHHKATHBHBIX 38129




Honyuam eo3moorcnocms
Hayyumucs: 0CO3HABATh
HEOOXOTUMOCTH COOFOICHUS
MPABHUIT SKOJIIOTMIECKON
0e30MacHOCTH IpH 0OpaIeHUH C
rajoreHaMu

34. | Coenuuenus OCHOBHBIE COEIMHEHHUS TaJIOT€HOB! Hayuamcsa: yctaHaBnuBaTh CBA3b | PeryJsiTHBHBIE: Bocnuranue
FAJIOFCHOB raJIOTeHOBOIOP OB, CONU MEX]ly CBOMCTBAMM COEAMHEHUH | YUWUTBIBAIOT IPaBUIIO B OTBETCTBEHHOTO
raJIOTeHOBOOPOAHBIX KHUCIIOT. U MX TIPUMEHEHHEM, U3y4aTh TUTAHUPOBAHMH U KOHTPOIIE criocoda | OTHOLIEHUS K
JdemoncTpauuu: CBOMCTBa COEIMHEHUH TaJIOTEHOB | pElICHUs MIpUPOJIE
OO0pa3ubl NPUPOTHBIX B XO/I€ BBIIMOJIHEHUS Ilo3naBaTenbHbIC:
COeAMHEHUH XJIopa. 71a00paTOPHBIX OIBITOB , Hcrionp3yroT MoucK HeoOX 0JUMOii
JIab. onbIThI: Tonyuam eo3modrcrocme nH(popManuK 1151 BHITIOTHEHUS
27. KauecTBeHHas peakiys Ha HAay4umCcs: UCIOIb30BATh yueOHBIX 3aJJaHUi C HCTIOIb30BAaHHEM
raJIOTeHNI-MOHBI NpUoOpeTeHHbIE KOMIIETEHIIUH yueOHOM TUTPATypHI
MIPY BBIMIOTHEHUN TPOEKTHBIX KommykaTuBHbI€!
paboT Mo U3y4eHHIO CBOMCTB U Y4UTBIBaIOT pa3Hble MHEHUS U
CIOCOOOB MONTYYEHHUS U CTpeMsTCs K KOOpIUHAIIUN
pacro3HaBaHUs COCIUHEHUHN Pa3JINYHbIX NTO3ULUI B
raJIOTeHOB COTPYIHUYECTBE
35. | IpakTHyeckas Penienune skcriepuMeHTaNbHBIX 3a1ad | Hayuamcs: oOpamarbes ¢ PerynasiTuBHbIC: OBnaneHue
paGora Ned no TeMe «Iloarpyra rajJoreHoB» nabopatopHbIM 00opyaoBanueM | OCyIIECTBISIOT MOMIATOBBIH HaBBIKAMU IS
P 1 HarpeBaTeNbHBIMU PHOOpPaMH | KOHTPOJb IO Pe3yIbTaTy MIPAKTUIECKOI
CIICHIC B COOTBETCTBHH C IPaBUIIaMHU JIeSITeTFHOCTU
OKCIICPUMCHTAJIBHBIX TEXHUKH 6€30IacHOCTH, Io3naBaTeJbHbIE:
3a7a4 o TeMe OIUCHIBATH XUMHYECKUI IIpoBonsT cpaBHEHHE H
«[Toarpymma IKCIIEPUMEHT C TIOMOIIIBIO SI3bIKa | KJIACCU(UKALHUIO 110 33 JaHHBIM
AJIOT€HOBY XUMHH, I€TaTh BBIBOIBI IO KpUTEPHUIM
pe3yabpTaTaM 3KCIIepUMEHTA. KommykaTuBHbIe:
Ilonyuam eo3mooncnocmo Haxonsat obmiee pemenne yaeOHON
Hay4umvcs: OCO3HABATh 3a1a4n
HEOOXOIUMOCTE COOJTFOIEHUS
npaBuwi b u OT s coxpaneHus
CBOETO 37I0POBBSL U
OKPYIKaIOMIAX
36. KHCJIOpO II CtpoeHne aToMa 1 aIJIOTPOITHS Hayuamcs:, PerynsituBHbie: Crpemienue K
KHCIIOPO/a; CBOWCTBA M IPUMEHEHHE | XapaKTepPH30BaTh CTPOCHHE Pasnmugatot criocod u pe3ynbrat 3I0pOBOMY 00pazy
€ro aJUIOTPOIHBIX MOTU(DIKAIIHHN. MOJIEKYJTBI KHCIOPOAa, JIeHCTBUS JKU3HU
JIa6. onbIThHI: COCTaBJIATH XMMHUYECKUE IHo3naBarenbHbIE:

28. Iomyuenne
U pacrio3HaBaHUE KUCIOpoaa

YpaBHEHHS, XapaKTePUIYIOIIIHe
XHMIYSCKHE CBOMCTBA
KHCIIOPOIa, OOBSCHSTH
MIPUMEHEHNE aJUTOTPOITHBIX
MOIU(HKANAN KACITIOPOIa,
OIMMCBIBATH JIAOOPATOPHEIE U

Branetot o0muM npueMoM peneHus
3agad

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIeSITEAbHOCTH 0] PYKOBOJICTBOM
YUUTENs




MIPOMBITIJICHHBIC CIIOCOOBI
MOTYYCHHUS KUCITIOPOa .
Honyuam eo3moorcnocms
HAy4umsCsl: TpaMOTHO
o0pamatbcs ¢ BEMeCTBaMU B
MOBCETHEBHOM JKU3HU

37. Cepa, ee q)ngnqelq/le " CrpoeHue aToMa U aiotponus cepol; | Hayuamcs:, PerynsiTuBnbie: DOopMUPYIOT OCHOBBI
XIUMHYECKHE CBOICTBa ¥ IPUMEHEHUE XapaKTepHU30BaTh CTPOCHHE Paznugaror coco6 u pe3ynbTar 9KOJIOTHUECKOT O
o POMONYECKOH Cephl. MOJIEKYJIBI Cepbl OOBSICHATD JIeUCTBHS MBIIIICHUS
CBOHCTBA Jemoncrpanun: 3aBUCUMOCTh CBOICTB cephl oT ee | [lo3HaBaTeIbHbIE:
BsaumoneiicTBue cepsl nonoxenus B IICXD JI.U. Btanetor o0mmM npuemMoM peneHus
C MeTaJJIaMH, BOJOPOOM U MeHpeneeBa, COCTaBIATh 3a1a4y
KHCIJIOPOJIOM. XMMHUYECKHE YPaBHEHHUS, KommykaTuBHbI€:
JIab. onbIThI: XapakTepu3ylolye XumMuieckue | JloroBapuBaroTcsi 0 COBMECTHOM
29. T'opeHue cepbl Ha BO3yXe U B CBOICTBA CepbI, OOBSACHATH JIeITeNIbHOCTH, MIPUXO0.IS K 00IIeMy
KHCIIOpoJie NPUMEHEHHUE aJIOTPOITHBIX pelIeHno
MOTU(UKAIINN CePhI
Tonyuam eosmooicnocme
Hay4umuCcs: TPaMOTHO
00paIaThcs ¢ BEIICCTBAMU B
MOBCEIHEBHOMN KU3HU
38. | CoenuHeHUs cepbl Oxcwunsl cepol (IV) u (VI); ux Hayyamcs:, PeryisiTuBHbBIC: DopMUPYIOT UHTEPEC
HOJIy4CHHE, OIICBHIBATH CBOWCTBA VY4UTHIBAIOT IIPABUIIO B K KOHKPETHOMY
CBOICTBa U IPUMEHEHUE COEIMHEHUM Cepbl, COCTABIISTh IUIAHUPOBAHUH U KOHTPOJIE Criocoda | XUMHIECKOMY
YpaBHEHHMS peakiu, peleHus JIEMEHTY, MOUCK
COOTBETCTBYIOIIUX «LETIOUKE) Ilo3HaBaTenbHbIE: JIOIIOJIHUTENIbHOMN
IIPEeBpALLCHUN Hcnonp3yioT mouCcK He00X 0AUMOi uHpopMaLnK O HEM.
Ionyuam 603mooicHocme nHGOPMALUH T BHIIOTHEHUS]
HAYy4umsCcs: TPOrHO3UPOBATH y4eOHBIX 3aJaHUI C HCIIOIb30BaHHEM
XUMUYECKHE CBOICTBA BEILIECTB yueOHOM TUTPATYPbI
Ha OCHOBE MX CBOWCTB U KommykaTuBHbIe:
CTpPOCHUS KonTponupyroT neiicTBre napTHepa
39. CepHaﬂ KHCJIOTa Kak CepHas KUCIIOTa KaK AJIEKTPONUT U ee | Hayuamces:, PerynsituBHbie:
JIEKTPOJIAT U €€ COJIU COIH, MX IPUMEHEHNE B HAPOTHOM OITMCBHIBATH CBOWCTBA CEPHOU Pagnnqa}oT croco0 ¥ pe3yabpTaT
XO3sHCTBE. KHCIIOTHI, B XOZI€ TIPOBEIICHUSA JEUCTBHSA
JeMoHcTpanum: 71a00paTOPHBIX OIBITOB , Ilo3naBaTenbHbIE:

OO0pa3IBl IPUPOTHBIX

coenHEeHMH cepbl. OOpa3Ibl
Ba)KHEUILHMX ISl HAPOJHOTO
XO3SIACTBA CYIB(HATOB.

JIab. ombITHI:

30. CgoticTBa pa30aBIeHHON CEPHOI
KHCITOTBI

MPOBOJUTH Ka4ECTBEHHYIO
peaxiro Ha cynb(]ar - HOH
Ionyuam 6o3modicHocmb
HAYYUmMbCs: XapakTepU30BaTh
oco0bIe CBOWCTBA
KOHLEHTPUPOBAHHOM CepHOU
KHCIIOTHI

Branetot o0muyM npueMoM penieHus
3agad

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIEATENIFHOCTM, TPUXOIAT K 00IIeMy
peIeHII0




40.

CepHas KMCJIOTa Kak
OKHCITUTEIIb.
[Tomyuenue u
IIPUMEHEHHE CEPHOU
KHCJIOTHI

CepHas KHCIIOTa KaK OKHCIUTENb.
IIpon3BoaCTBO CEpHOM KUCTIOTHI U €€
MIPUMEHEHNE

Hayuamcs :cocTaBisTh
ypaBHenusi OBP ¢ yuactuem
CEpHOM KUCIIOTHL, ONUCHIBATh
o0yacT TIPUMEHEHUS CepHOU
KHCIJIOTBI

Tonyuam eo3modcnocme
Hay4umsCcs: NTPUBOIUTH
MIPUMEPBI YpaBHEHUH peakLuii,
JISKAIIHUX B OCHOBE
IIPOMU3BOJICTBA CEPHON KUCIOTHI

PeryasiTuBHbIC:

IInanupyroT cBOM NEHCTBUS B
COOTBETCTBHH C IIOCTABJICHHOMN
3a/a4ell ¥ yCIOBUAMU €€ peanu3aluu
Ilo3naBaTenbHbIC:

Branetor o0mmM npuemMoM peneHus
3a1a4

KommykaTuBHbIe:

KonTtonupytoT neiictus napTaepa

UcneiTRIBaror
YyBCTBO TOPJIOCTH 32

POCCHICKYIO HAYKY

41. IpakTHyeckas PerreHue skcriepuMeHTaIbHBIX 3a0au | Hayuamcs: obpamarthes ¢ PerynsiTuBubie: YMeIoT yrpaBisiTh
paGora Ne5 no Teme «Iloarpynmna kuciopoaa» nabopaTopHbIM 00opynoBaHueM | OCYIIECTBISIOT MMOMIArOBBIH cBoeit
P W HarpeBaTelbHBIMU MPUOOpPAaMH | KOHTPOJIB MO PE3yIbTaTy M03HABATENbHOMN
CIICHIC B COOTBETCTBUU C MPaBUIAMHU JIeSITENbHOCTHIO
OKCHCPUMECHTAIbHBIX TEeXHHUKH 0€30MacHOCTH, IMo3HaBaTeabHBIE:
3ajJa4 110 TEME OIMUCBIBATh XUMHUUECKHH CTposT peueBoe BbICKa3bIBaHUE B
«ITo JArpyIima HKCTIEPUMEHT C TIOMOIIIBIO SI3bIKa | YCTHOW M MMChbMEHHOH (opme
KHCHOPOHa» XUMHH, OCJIaTh BBIBOABI I10
pe3yabpTaTaM 3KCIIepUMEHTA. KoMMmykaTuBHbBIE!
Tlonyuam eozmoorcnocms YYUTHIBAIOT pa3Hble MHEHUS U
HAY4umscs: 0CO3HABATh CTPEMSITCS K KOOPIUHAITUH
HEOOXOAUMOCTb COOIIOIEHUS pa3IUYHbIX O3 B
npaBuwi b u OT s coxpaHeHHs | COTPYIHHYECTBE
CBOETO 370POBbsI U
OKPYXKarUMX
42. | A30T U ero cBoiicTBa CtpoeHue aToMa U MOJIEKYJbI a30Ta; Hayuamecs:, PerynsiTuBHbIC: DopMUPYIOT UHTEPEC
CBOICTBA a30Ta KaKk pOCTOro XapaKTepU30BaTh CTPOCHUE [InanupyroT cBOU AEHCTBUSA B CBSI3U C | K KOHKPETHOMY
BeIlleCTBa aTOMa U MOJIEKYJIBI a30Ta, [IOCTABJICHHOW 3a/1aueil U YCIOBUAMHU | XUMHUYECKOMY
OOBSICHATH 3aBUCHMOCTH CBOWCTB | €€ pelIeHHs 3JIEMEHTY
a30Ta OT €ro IOJIOKEHUS B IMo3HaBaTe/ibHBIE:
I[ICX5 A.1. Menzeneesa, CraBst 1 GopMyITUPYIOT LIENU 1
COCTaBJISITh XUMUYECKUE npoOJIeMBbI YpOKa
YpaBHEHUS, XapaKTEPU3YIOILIHE KommykaTuBHbIe:
XHMMHYECKHE CBOMCTBA a30Ta AJIeKBaTHO HCIIOIB3YIOT PEUCBHIE
Tonyuam 6osmosicnHocms cpenctBa Uit 3PPEKTHBHOTO
Hayuumuvcs: TpaMOTHO pelIeHnsT KOMMYHUKAaTUBHBIX 3a]1a4
o0paraTbcs C BEMIeCTBAMU B
MOBCEIHEBHOM XKU3HU
43. | AMMHaK 1 ero AMMUax, CTpoeHre, CBOICTBa, Hayuamcsa: onucelBaTh CBOMCTBa | PeryjsiTUBHBIE:

coequuenus. Conu
aMMOHUS

rony4deHre u npuMeHerne. Comu
aMMOHHMS, UX CBOMCTBA U
MIPUMEHEHNE.

JIa6. onbITbI:

31. M3y4enue cBOICTB aMMHUaKa.
32. Pacno3HaBaHMe CONEil aMMOHHS

aMMHaKa B X0JIe IIPOBEICHHS
11a00paTOPHBIX OIBITOB,
NPOBOINTH KaueCTBEHHYIO
PEaKIHIO Ha HOH -aMMOHHS
Tonyuam 603moarcHoCmb
HAY4UmsbCsl: IPUBOANTD

[InanupyroT cBOM AECHCTBUA B CBSI3U C
MIOCTaBJICHHOM 3a/1aueil U yCIOBUSIMU
ee pelIeHus

Ilo3naBarenbHbIC:

CraBst 1 GOpMyTUPYIOT IENU U
po0JIeMbl YpOKa




MIPUMEPBI YpaBHEHUH peakLuii,
JISKAIIHUX B OCHOBE
MPOMBIIIJICHHBIX CTTIOCO00B
MONY4YEHHUsI aMMHUaKa

KommykaTuBHBbI€!
Kontponupyror aeiictBus naptHepa

44. | Okcunpl a30Ta Oxcuapt azota(ll) u (1V) Hayuamcs:, PeryasituBHBIE:
OITHCHIBATH CBOWCTBA YYUTHIBAIOT IPaBHJIO B
COEMHEHUM a30Ta, COCTABIATh TUTAHUPOBAHUH U KOHTPOJIE Criocoda
YpaBHEHHS peaKiui, pemeHus
COOTBETCTBYIOIINX «LETIOYKE) Ilo3naBaTenbHbIC:
MpeBpalleHUA Hcnonb3yroT MOUCK HEOOX OMMOit
THonyuam eo3mooicHocmy nH(popManuy 115 BBHITTOTHEHHS
Hay4umuCcs: TPOrHO3UPOBATH yueOHBIX 3aJJaHU C HCTIOIb30BAaHHEM
XHUMHYECKHE CBOMCTBA BEILIECTB yueOHOM TUTPATypHI
Ha OCHOBE MX CBOICTB U KommykaTuBHbI€!
CTpOEHUS KonTtponupyror aelicTBue napTHepa
45. | A3oTHAs KUCJIOTa KaK A30THas KUCIIOTA KaK JEKTPONIUT, ee | Hayuamces:, PerynsiTuBHbie:
IIEKTPOIIHT, €& CBOICTBa M IPUMEHEHHE. OIMCHIBATh CBOMCTBA a30THOM Pagnma}oT croco0 ¥ pe3yabTaT
JlemoHcTpanum: KHUCJIOTBI, B XOJI€ IPOBEICHUS IEUCTBUSA
TIPUMCHCHHC 06 i 60paTOPHBIX OMBITOB IMo3naBaTeJbHbIE:
pas3ibl BAYKHEHIINX nabopaTop O3HaBaTeJl e:
JUIS HApOJHOT'O X03s51iiCTBa HUTPATOB. | [lonyuam 6o3modcHOCHb BrageroT o0mmM npremMom penieHus
JIab. onbIThI: HAYYUmbCs. COCTABISTh 3a1a4
33. CBoiicTBa «IIETIOYKWY MPEBpAILEHUH 10 KoMMmykaTHBHbBIE!
pa30aBiieHHON a30THOW KUCIOTHI a3ory JloroBapuparoTcst 0 COBMECTHOM
JIEATENIbHOCTM, NPUXOIAT K 00IEMY
pELICHUIO
46. | A30THAs KUCJIOTAa KaK A30THas KHCJI0Ta KaK OKUCIIMTEIIb. Hayuamcs :cocTaBisTh PerynsiTuBHbIC:
OKHCIIUTEID, €& Hutpatsl 1 HUTpUTHI, IpobIIeMa UxX ypaBuenus OBP ¢ ygactiem [InanupyroT cBOM NEUCTBUS B
COZIep)KaHUs B C/X MPOSYKLIUH. A30THOM KUCIIOTHI, TIPUMEHSTh COOTBETCTBHH C ITOCTABICHHOMN
TosyeHue A30THBIE yI0OpeHUs COJIM a30THOM KHCIIOTHI B 3a/1aueil U yCIOBUSIMU €€ peatn3alnui
JeMoHcTpanum: MPAKTUYECKOH NEATENbHOCTH, Ilo3naBaTenbHbIE:
BzaumoneiictBue IIPOBOANUTH KaUECTBEHHYIO Bianetot o0mmm npuemMom pereHus
KOHLIEHTPUPOBAHHOM a30THOMI pEeakLuIO Ha HUTPAT - UOH 3a7a4
KHUCJIOTBI C MEIBIO. Tonyuyam sozmoorcnocmo KommykaTuBHbIe:
JIa6. onbIThHI: HAy4umuCsi. XapaKTepu3oBaTh KonTonupyrot aelictBus napTaepa
34. BzaumoperiicTBre 0CcO0BIE CBOMCTBA
KOHLIEHTPUPOBAHHOMN a30THOMI KOHLEHTPUPOBAHHOM a30THOM
KHCITOTBI C MEZIBIO KHCIIOTBI
47. | docdop. CrpoeHne aToMa M alJIOTPOIHS Hayuamca: PerynsiTuBHbie: DOopMHPYIOT HHTEPEC
CoenrHeHus ¢ocdopa, ceoiicTa 6emoro u XapaKTepPHU30BaATh CTPOCHHE [TnaHupyrOT CBOM IEWCTBHS B CBSI3M C | K KOHKPETHOMY
I KpacHoro ¢ocdopa, nx npuMeHeHne. | aroma (ocdopa, 0OBACHITH TIOCTAaBJICHHOH 3a7aueil ¥ YCIOBHSMH | XUMHUYECKOMY
hocdopa. Tlonsrue o OCHOBHBIE COSTUHEHHUS: OKCH]T 3aBHUCHMOCTh CBOMCTB (hochopa ee pemeHus AJIEMEHTY, TTOUCK
ocopHbIx docdopa (V) u opropochopnas kuc- | ot ero nonoxkenus B [ICXD [I.U. | To3naBaTeabHble: JIOTIONTHUTENBHON
yRoOpeHusx nota, pochatsr. PocdopHbIe Menneneesa, COCTaBISTh CraBst 1 GOpMyTUPYIOT IENU U nHpopmManum o HeM.

yao0peHusi.

XUMHUYCCKUC YPABHCHUS,

po0JIeMbl YpOKa




JdeMoHcTpanuu:

OO0pa3ubl MPUPOTHBIX

coenuHeHuH pocopa. OOpasis!
Ba)KHEUIIMX JJIs1 HAPOJHOTO
xo3stiicTBa (ocdaTos.

JIa0. ombIThI:

35. Topenue gocdopa Ha BO3AyXE U B
KHUCIIOpOe.

36. PacrioznaBanue docdaTos

XapaKTePU3YIOIINE XUMUICCKUE
CBOICTBa a30Ta

B pe3yJIbTaTe MPOBEACHUS
71a60PaTOPHBIX OIBITOB,
MPOBOJIUTH KAYECTBEHHYIO
peakiuio Ha ¢pocdat - HoH
Ionyuam eo3mooicHocme
HAYy4umsCsi. OIHCHIBATH
(husnyuecKkre U XUMHYECKHE
MPOIECCHI, SBJIAIOIINECS YACTHIO
KPYrOBOpPOTA BEIIECTB B MPUPOJIE

KommykaTuBHBbI€!
AJIEKBaTHO HCIIONB3YIOT pEUEBHIC
cpencTBa st 3 (HeKTHBHOTO
penieHusi KOMMYHHUKaTHBHBIX 33724

48. | Yruepon CrtpoeHue aToMa U aJlJIOTPOITHUS Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: DopMUpYIOT
yriepoza, CBOWCTBa €ro CTPOEHHUE aTOMa yrieposa, Paznunyaror cnoco6 u pe3ynbTar HHTEpecC K
Moan(pUKaIUi U UX IPUMEHEHHE. OOBSICHSTH 3aBUCUMOCTb CBOWCTB | JICHCTBUSA KOHKPETHOMY
JdeMoHcTpanum: yriepoaa OT ero MOJIOXKEHUS B IMoznaBaTenbHbIE: XHUMHUYECKOMY
[Tornomenue yrinem pacTBOPEHHBIX I[ICX5 I.U. Menneneesa, Braneror oOmmM npreMoM pemeHust | 3JIeMEHTY, TOUCK
BEIIIECTB WM ra3oB. BoccTaHOBNEHHE | COCTaBIATH XMMUYECKHE 3a/1a4 JIOTIOJTHUTENbHON
Me/IM U3 €€ OKCHA YTJIEM. YpaBHEHHUS, XapaKTepU3YIOIIHe KommykaTuBHBIE: UH(DOPMALIIH O HEM.
JIab. onbIThI: XMMHUUYECKHE CBOMCTBA yriuepoaa | JloroBapuBaroTcsi O COBMECTHOM
37. T'openue yrist B KUCIOpOe Tlonyuam eo3modacHocme JIESITEILHOCTH 0] PYKOBOJICTBOM
Hay4umvCcs. ONHCHIBATh yUUTeNs
(usnueckre U XUMHYECKUE
MPOLECCHI, SIBJISIOIINECS YaCThIO
KpPYTrOBOpOTa BELIECTB B IIPUPOJIE
49. | Oxkcupasl yriepoaa Oxcunsl yrnepona (II) u (IV), ux Hayuamecs:, PeryasiTuBHbIe: DopMUpPYIOT yMEHHE
CBOICTBa U IPUMEHEHHUE OIMCBHIBATH CBOMCTBA OKCHJIOB VY4YUTHIBAIOT IPABUIIO B UCIIONIb30BaTh 3HAHUS
yIJIepoJia, COCTaBIATh IJITAHUPOBAHUM M KOHTPOJIE crocoda | B OBITY
YpaBHEHUS PEAKLUH, pelieHus
COOTBETCTBYIOIIUX «LIETIOUKE) Ilo3naBaTenbHbIE:
[IPEBPALLEHUN . IPOBOIUTH Hcronp3yroT mouck HeoOXoauMoit
Ka4eCTBEHHYIO PEaKLUIO 110 nHGOpMALUH TS BHIIOTHEHUS
pacro3HaBaHUIO YIJIEKUCIOTO y4eOHBIX 3aaHHI C HCIIOIb30BaHHEM
raza yueOHOM TUTPATYPbI
Tonyuam so3zmoorcnocmo KommykaTuBHbIe:
HAYy4UumbsCs: TPOrHO3UPOBATH KonTponupyroT nelicTBre naptHepa
XMMHYECKHE CBOMCTBA BEIIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOCHUS
50. | YrogpHas KUCJIOTA U YromnpHas xkucnora. Conu yroapHOH Hayuamcs: PerynsiTuBHbie: DopMUPYIOT YMEHHUS
eé COJIM. KHCITOTBI: KaJIBIUT, COJa, MOTAIl, UX JIaBaTh OMPEICICHUS MOHATHAM | Paznugaror cnocod u pe3ynbTar UCTIONb30BATh 3HAHHS
K 3HA4YEHNE ¥ MPUPOIE U KU3HA «GKECTKOCTH BOJIBD ,0NICHIBATH JIEUCTBHSA B OBITY
CCTKOCTBb BOAbBI U . .
YeNmoBeKa. CBOICTBA YTOJIBHOM KHUCIIOTHI, Ilo3naBaTenbHbIE:

CIIocoOEbI €8
yCTpaHEHUS

JKecTkocTh BOABI M CITIOCOOBI €€
YCTpaHEHMUSL.
JdeMoHcTpanum:

COCTaBJISITh YPAaBHEHUSI PEAKIHH,
COOTBETCTBYIOLIUX «LETIOYKE)»
MPEBpAILEHHI , COCTaBIISTh

Braneror oO6umM nprueMom pereHus
3amaq
KommykaTuBHbIe:




OO6pa3upl MPUPOIHBIX COSTUHEHU I
yraepona. O0pasibl BaXHEHIIHX JIs
HapOJHOT'0 X03s5cTBa KapOOHATOB.
JIa6. onbIThI:

38. Ilony4eHre yronbHOM KUCIOTHI U
n3ydeHue ee cBoicts. 39. Ilepexon
KapOOHATOB B TUIPOKAPOOHATHL.

40. Pa3znoxeHne ruapokapooHaTa

Ha3BaHUs COJIEH yroIbHON
KHCIIOTHI,

MPOBOJUTH KaYECTBEHHYIO
peakuuio Ha KapOoHAT - MOH
Honyuam 6o3modncnocms
Hay4umsCcs: NPOTHO3UPOBATh
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE X CBOICTB U

JloroBapmrBaroTCcsi 0 COBMECTHOM
JIEITEILHOCTM, MPUXOJIAT K 00IIEMY
PEIICHUIO

HaTpus CTpPOCHUS
51. | Kpemnwuit CtpoeHue aToMa KpeMHUS; Hayuamecs:, PeryasituBHBIE: DopmupyIOT
KpHUCTAJNIMYECKUI KPEMHUH, ero XapaKTepHU30BaTh CTPOECHUE AJIeKBaTHO BOCIIPUHUMAIOT HHTEpeca K
CBOICTBa ¥ IPUMEHEHUE aToMa KpeMHHUs, OOBSICHST NPE/UIOKEHNS M OLICHKY YUUTENS 1 KOHKPETHOMY
3aBUCHMOCTh CBOMCTB KpEMHHUS OJTHOKJIAaCHUKOB XHUMHUYECKOMY
ot ero nonoxkenus B [ICXD J[.U. | Ilo3naBaTejibHbBIE: 3JIEMEHTY, MTOUCK
MeHpeneeBa, COCTaBIATh Beioupator Hanbosnee a3pexTHBHbIE | TOMOIHUTEIHHON
XMMHUYECKHE YPaBHEHHUS, CIOCOOBI pelIeH s 3a1a4, nHpopMannK 0 HeM.
XapaKTepU3YIOLINe XUMUYECKHE | KOHTPOIHUPYIOT U OIICHUBAIOT
CBOMCTBA KPEMHHUS MIpoIIecC M Pe3ynbTaT e TebHOCTH
Tlonyuam eo3modscHocms KommykaTuBHBIE:
Hay4umcs: TPaMOTHO JloroBapuBaroTcs 0 pacnpeneneHun
o0palaThbcs ¢ BelecTBaMU B (hyHKIMH 1 polneit B COBMECTHOM
HOBCC}IHCBHOﬁ JKU3HU JCATCIIBHOCTU
52. | CoenuHeHUs KPEMHHUS Oxcun kpemuus (IV), ero mpuponusie | Hayuamces:, PeryasiTuBHbIe:
pa3HoBUAHOCTH. CHIIMKATHI. OIMMCHIBATh CBOICTBA OKCHIA Y4YUTBIBAIOT IPaBUIIO B
3HaueHHe COeANHEHUH KPEeMHHUS B KPEMHHS, COCTABIIATh YPaBHEHUS | IUIAHUPOBAHWHU M KOHTPOJIE crrocoda
JKUBOM U HEXXMBOU IIPUPOJIE. peakuuii, COOTBETCTBYIOLIMX pelieHus
JeMoHcTpanuu: «ILEMOYKe» NPEBPALLECHUN . Ilo3HaBaTenbHbIE:
OO6pa31bl MPUPOAHBIX COeTUHEHUN MIPOBOJHTH KaYECTBEHHYIO Hcnonp3yroT mouck HeoOXoaumMoit
KpEMHHSL. PEaKIMio Ha CHIIHKAT - HOH nH(popManuK 1151 BHITIOTHEHHS
JIab. onbIThHI: THonyuam eozmoacnocmo yueOHBIX 3aJJaHUi C HCTIOIb30BAHHEM
41. IlonyueHune KpeMHEBOH KUCIOTHI Hay4umucs: TPOTHO3UPOBATH yueOHOM TUTPATYPbI
1 U3y9YeHHE ee CBOWCTB XUMHYECKHE CBOMCTBA BEI[ECTB KommykaTuBHbI€:
Ha OCHOBE MX CBOWCTB U YUuTBIBAIOT pa3HbIE MHEHUS U
CTpOCHUS CTpeMSTCS K KOOPIUHAIINN
Ppa3JIMYHBIX MTO3ULUI B
COTPYIHUIECTBE
53. | Cunukartaasg IlonsTre 0 cHIMKATHOM Hayuamcsa: npakTuueckomy PerynsituBHbie: DopMupyroT
IIPOMBILLICHHOCTD MPOMBIIIIEHHOCTH. CTEKII0, [IEMEHT, MIPUMEHEHHUIO COSANHEHINA PaEJII/I‘{aIOT croco0 u pe3ynbTaT TOHMMAHHE
KepaMuKa. KpeMHUS JIeHCTBUS 0COOEHHOCTEH KI3HH
JeMoHCcTpanuu: THonyuam eozmodicnocme IHo3naBaTenbHbIE: 1 TPyJa B YCIOBHSIX

OO0pa3Isl cTeKIa, KePaMUKH, IIEMEHTa

Hay4umuCs: TPOTHO3UPOBATH
XHMMMUECKHE CBOMCTBA BEILIECTB
Ha OCHOBE HX CBOMCTB U
CTpOEHUS

Brnazgeror o0ImmM IprueMoM perreHus
3a7a4

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITEIbHOCTH MOJ] PYKOBOJCTBOM

HHPOPMATH3AIIH
o01ecTsa




YUHUTCIIA

54. IMpakTHyeckas [Monmygyenne, cobupanue u Hayuamcs: obpamatscs ¢ PerynsiTuBnbie: OgnaneHue
paGora Ne6 pacrmo3HaBaHUe nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBISIFOT MOIIATOBEII HABBIKAMH JJIS
I ra3oB W HarpeBaTeLHBIMU IPHOOpPaMH | KOHTPOJIB IO PE3yIbTaTy MIPAKTHIECCKOM

OJIy4CHHC, B COOTBETCTBHH C TIPABUIIAMHU JIESITETFHOCTA
cobupanue u TEeXHHUKH 0E30MacHOCTH, IMo3naBaTeaBbHBIE:
paciio3HaBaHUC ra3oB OIMUCBIBATh XUMHUUECKHN CTposT peueBoe BbICKa3bIBaHUE B

JKCIICPUMEHT C IIOMOIIIBIO S3bIKa | YCTHOM W MHCHhMEHHOH (hopme
XUMHFH, JICTaTh BBIBOJIBI O KommykaTuBHBIE:
pe3yabTaTaM 3KCIIEpPUMEHTA. Y4YUTHIBAIOT pa3Hblc MHCHHS U
Tonyuam eo3modcnocme CTpEMSTCS K KOOPIMHAIIMN
Hay4umvCcs: OCO3HABATh Pa3THYHBIX TTO3HITUI B
HEO00X0IMMOCTh COOJIFOJICHHUS COTPYJHHYECTBE

npaBui b u OT s coxpaneHus

CBOCTO 37I0POBBS U

OKPYIKAIOIINX

55. | O0o01IeHue mo Teme Hayyamca: 06001wate 3HaHUA 1 | PeryisiTuBHbBIE: Beipaxator

«HeMeTasb) MPEJICTABIATh UX CXeM, TaOuil, BHocsIT HE0OXO/TMbIE KOPPEKTHBBI B | aJ€KBATHOE

MpEe3CHTallu JACUCTBUEC MOCJIC €I'0 3aBCPUICHUA Ha IMOHUMAaHUE NPUINH
OCHOBE €T0 yueTa ClIe/laHHBIX ycrexa 1 Heycrexa
OIMOOK y4eOHOI
Ilo3naBaTenbHbIE: JIESITEbHOCTH
CtposT peueBoe BhICKa3bIBaHHUE B
YCTHO# U UCbMEHHO# (hopme
KommykaTuBHbIe:

KoppextupyioT neiicTBus napTHepa
56. KonTpoabHasn KonTtpomis npeamMeTHsIX U Hayuamcsa: npumeHsTh PerynsiTuBHBIC: OCYILIECTBISAIOT [IposBisitoT
padora Ne3 o teme MeTanpeIMEeTHBIX YIeOHBIX NEHCTBUI | MONydeHHbBIE 3HAHUSA 1 TIOIIATOBBII M UTOTOBBIM KOHTPOJIb OTBETCTBEHHOCTH 32
H o Teme «HemeTarmisn copMHUpOBaHHBIC YMEHUS JUIS 0 PE3YJIbTaTy pe3yABTATHI
«HeMeTab pemnieHns yaeOHbIX 3a1a4 Ilo3naBaTenbHbIE:
CTPOSIT pedeBOe BHICKA3hIBAHHE B
YCTHO# 1 UCbMEHHOM (hopme
KoMMyKkaTHBHBIE: YIUTHIBAIOT
pa3HbIe MHEHUS U CTPEMSTHCS K
KOOPIMHAINU PA3INIHBIX TIO3UIHN B
COTPKYTHHYIECTBE
Tema 5. O0001mIeHHe 3HAHNH 10 XUMMH 32 Kypc 0CHOBHOM mKoJbl. [logroroBka k nroropoii arrecranuu (F'MA) (104.)

57. [Tepuoauueckuit Ilepnoauueckuii 3akoH U Hayuamca: o6o0mats PerynsiTuBHbie: [IposBisitoT
3aKOH U [lepronudaeckas cucrema MHPOPMAIIIIO TI0 TEME B BHJIE [raHnpyrOT CBOM NEWCTBUS B OTBETCTBEHHOCTH 32
TepHoauaeckas XUMHYECKHUX JIEMEHTOB 5 CXEM, BBITTOTHSTH TECTOBEIE COOTBETCTBHH C OCTABIEHHOH pe3yabTart
CI/I(I:?reMa . 1. MenpaeneeBa. @uznueckuii 3aJaHUs 3a/1aueil ¥ yCIOBUSIMU €€ pean3aliun

. . MeHaeneeBa B

CBETE TEOPUHU

CMBICIT TIOPSIIKOBOTO HOMEpa
3JIeMEHTa, HOMEPOB Teproia U

TPYIIIBL.

Ilo3HaBaTenbHBIC: CTABAT

1 GOPMYIHPYIOT ETH U TPOOIIEMBI
YpOKa; OCO3HaHHO U NTPOU3BOJIEHO
CTpOSIT B yCTHOH M MUCbMEHHOMU




CTPOCHHUSI aTOMa

hopme

KoMMyHuKATHBHBIC:
Brnanenue MmoHOIOrMUecKoi 1
JTUATTOTIYECKON (hopMaMu pedun

58. | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :0600math PeryasituBHBIE:
HM3MEHEHHSI CBOLCTR U3MCHEHHS CBOWCTB 3JIEMEHTOB U X HH(POPMAIIUIO TI0 TEME B BHIC Pazmuyator crioco0 u pe3ynbrat
SIEMEHTOR 1 HX COCIMHEHMUI B NIEPHOZIAX M TPYINAX B | CXCM, BHITONHATE TECTOBYIO JEeHCTBUS
. CBETE MPECTABICHUH O CTPOCHHUH pabory, Ilo3naBaTenbHbBIE:
COCIMHECHNH B aTOMOB JIEMEHTOB. 3HaUEHHE BraeroT o61IMM IpHEMOM pPeleHns
nepuoJax u rpymmiax [Tepromudaeckoro 3akoHa 3aja4
B CBETE KommykaTuBHbI€!
IIPE/ICTABICHHUIA O JloroBapuBarOTCs O COBMECTHOU
JIESITETLHOCTH T10J] PYKOBOJICTBOM
CTPOCHUU aTOMOB
YUUTENSA
2JIEMEHTOB. 3HAUYCHUE
[Iepnoanueckoro
3aKOHa
59. | Buabl XuMHAYECKUX Bupl XUMHUYECKUX CBSI3€i U THIIBI Hayuamcs: 006001math PeryasiTuBHbIE:
CBsI3€i M TUIIEL KPUCTAJTHYECKUX PEIICTOK. HH(POPMAILIUIO TI0 TEME B BHIC PaznuyatoT ciocod 1 pe3yabTaT
B3auMocCBsA3b CTpOCHHS U CBOMCTB TaOIUIIBI, BHIIOIHATE TECTOBYIO JeicTBUS
KPUCTAIINIECKUX .
BEIIIECTB paboty IMo3naBaTeJbHbIE:
PCIICTOK. BiajeroT o0IMM IIPHEMOM PELICHHUS
Bzaumocssi3b 3aa4
CTPOCHHS 1 KommykaTuBHbIe:
CBOWCTB BEIIECTB Kontponupyror aeiicTBus nmapuepa
60. | Knaccuduxarms Knaccudukanms XuMmuIecKux Hayuamca: 0600math PeryasiTuBHbIe:
XUMHYECKHX PEaKIUil PeaxIwii o pa3INYHBIM IIPU3HAKAM uH(popMaIuio 1Mo TeMe B BUJIE Paznuuatot criocob u pe3ynbpTat
(9ucIo 1 COCTaB pearupyromux u CXEM, BBITIOJTHATH TECTOBBIC JEHCTBUS
0 Pa3JTUYHBIM . .
00pa3yIomuXCcs BEUIECTB; HAINYNE 3a7IaHHs IMo3HaBaTenbHBbIE:
NIpU3HAKaM. rpaHuIpl pasaena ¢as; BrnazeroT o0ImM IpHEeMOM pEIleHHs
Ter10BoH 3¢ deKT; n3MeHeHne 3a/1a4
CTETIeHEel OKUCIICHUST aTOMOB; KommykaTuBHbIe:
HCTIONb30BaHUE KaTaIH3aTopa; JloroBapuBaroTCS O COBMECTHOU
HATIPaBJICHHE TIPOTEKAHIIA). JIESITETHFHOCTH TI0J] PYKOBOJICTBOM
YauTens
01. CKOpOCTL CKOpOCTh XUMUYECKHX PEAKIUi 1 Hayuamca: o6obmats PerynsituBHbie: Hmerot nienoctHoe
XUMUYECKHX PEaKIUil (hakTOpHI, BIMSIONINE HA HEEe MHPOPMAIIIO TI0 TEME B BHIE Pagnﬂqa}oT Coco0 u pe3ylbTaT MHPOBO33PEHHE,
CXEM, BBITTOJHSTH TECTOBYIO JIEHCTBUS COOTBETCTBYIOIIEE
paboty IHo3HaBaTebHbIE: COBPEMEHHOMY
BrnanmeroT oOumiM nmpreMoM pemieHnsT | YPOBHIO Pa3BUTHSA
3a/1a4 HayKA
KommykaTuBHble:
KonTponupyroT neicTBust napTHEpa
62. Kﬂaccncbmcaum IIpocTeie U CNOXKHBIE BELIECTBA. Hayuamca: o6o0mats [IposBnstor




HEOPraHUYECKUX Mertaisl 1 HEMETaIbl , COCTaB, nH(popManuIo 1Mo TeMe B BUJE JI0OpOXKENaTeNTLHOCT
BEIECTB Knaccudukanms CXEM, BBINTOIHATH TECTOBYIO ,OT3BIBYNBOCTD, KaK
pabory ITOHUMAHVE TYBCTB
63. | CBoiicTBa OO01mpe XUMHYECKUE CBOWCTBA 5 Hayuamcs: o600math PerynsiTuBnbie: ?gggg:;;)s;:ni M
HEOPraHUYECKHX OKCHJIOB U TUIPOKCHIIOB (OCHOBAaHMH, | MH(OPMAIMIO TI0 TEME B BHJIE PaénnqaroT croco0 ¥ pe3yabTaT
BELIECTE KHCITOT, aM(OTEepHBIX THAPOKCHIIOB), | CXEM, BBIMIOIHSITH TECTOBYIO JIeUCTBHS
comu B cBeTe TOJ] paboty Ilo3naBarenbHbIE:
Btanetor o0mmM npuemMoM peneHus
3a1a4
KommykaTuBHbIe:
KonTtponupyror aeiicTBus napTHepa
64. | ' eneTnueckue I'enetuyeckue psijibl MeTalIa, Hayuamcs: 06001math PerynsiTuBHbie:
DPSUIBI METAILIA, HEeMeTaljaa U INepexoHOro Merania nH(popManuio 1Mo TeMe B BUjIE PagnuqaloT croco0 ¥ pe3yabTaT
HeMeTama i CX€M, BBIMOIHSATH TECTOBYIO JIeUCTBHS
paboty Ilo3naBaTenbHbBIE:
nEPEXOAHOT0 MCTaJlila BnaneroT o0IHM OPHEMOM pEIeHHs
3a/1a4
KommykaTuBHBIE:
KoHTponupyIoT eiicTBUs napTHEpa
65. | Tpenunr- TpeHUHr-TeCTUPOBaHUE 110 PeryasiTuBHbIE: Bripaxaror
TECTHPOBAHHUE IO BapuaHTaMm [ 1A nponuibIx JeT u Pagnma}oT croco0 ¥ pe3yabTaT aJIeKBAaTHOE
JIEMOBEPCUH JiercTBUs MMOHUMaHHUE MPUIHH
BapranTam ['IA Ilo3HaBaTenbHbIE: ycrexa 1 Heycrexa
NpouUIBIX JET 1 BiaieroT 00IMM IIPHEMOM PelieHUs | yueOHOM
AEMOBEPCUHA 3aJ1a4 JEATEIbHOCTU
KommykaTuBHbI€!
KonTtponupyrot aeiicTBus nmapTHepa
00. KonTpoabHasn TecTupoBaHue 110 BapuaHTaM Hayuamcsa: npumeHsTh PerynsiTuBHBIE: OCYILIECTBISIOT
paGora Ned I'MA nemoBepcun H((I))HY‘JCHHBIC 3HaHUS U [OLIArOBBI M UTOTOBBIN KOHTPOJIb
chopMHUpOBaHHBIE YMEHUS IS 0 PE3YJIbTaTy
Pemenne I'MA pemnieHns yaeOHbIX 3a1a4 Ilo3naBaTenbHbIE:
CTPOSIT pedeBOe BHICKA3hIBAHHE B
YCTHOM U MUCBMEHHOH popme
KommykaTuBHbI€:
DopMyIHUPYIOT COOCTBEHHOE MHEHHE
1 TIO3UITHIO
67 | Pesepm
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