PABOYASJdIIPOTPAMMA
YueOHOro Kypca « XuMus »
Kaace: 11
YpoBeHnb 00pa3oBaHusi: cpeHee 001ee 00pa3oBaHue
YpoBeHb usyuenus npeamera: 6a3oBbli
Cpoxk peanuszauun nmporpammsi -2021 /2022 rr.
KosnuyecTBo yacoB no yueOHoMy IuiaHy:
Bcero — 34 4y/rox; 14/Henenro
IIporpamma cocraB/ieHa HA OCHOBe:

denepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNLHOIO CTaHAapTa CpeHero oouiero oopasosanus, [IpumepHoit 0CHOBHOI 00pa3oBaTeIbHOM
nporpamMMbl 00pa3oBaTeabHOTO yupexaenus. OcHoBHas mkoia / [coct. H.H.I'apa |. — M.: IIpocsemenue, 2016 roa. (I'OC 2004 rox), [IporpamMmmsl
no xumuu a1 10-11 xnaccos (aBtops! I'.E. Pynzutuc, ®©.I'.®enpaman M.: «IIpocemienue », 2016 ).

Yueonuk Astopsl: [.E. Pymsutuc, @.I". ®@enpaman « Xumus.11 knacey», yaeOHUK 1uist 0011eo0pa3oBaTensHbIX opranusanmii;, M.:«[IpocBemienue «
2018 r. PexomenioBano MuHUCTEPCTBOM 00pa3zoBaHus U HayKu Poccuiickoit dexepanyn.



IosicHuTEILHAA 3AITUCKA
[Iporpamma pa3paboTaHa B COOTBETCTBHHU C:

o denepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccuiickoii eneparnun’;

o Tlopsakom opraHu3aluu U OCYIIECTBICHUS 00pa30BaTEIbLHOMN I€ATEILHOCTH 10 OCHOBHBIM 00111€00pa30BaTeNIbHBIM IPOrpaMMamM —
00pa3oBaTeNbHBIM POrpaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIETO U CPEIHEro 00IIero oopa3oBaHus, yTBEPKACHHBIM IPUKA30M
MunucrtepcTBa oopazoBanus U Hayku Poccuiickoit @eaepanmu ot 30.08.2013 Ne 1015;

o denepanbHBIM KOMIIOHEHTOM TOCYJAPCTBEHHOTO 00pa3oBaTeabHOro cranaapra obmiero oopaszosanus (OKI'OC), yrBep K I€HHBIM IPUKA30M
MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit @eaepannu ot 05 mapta 2004 Ne1089;

o  YueOubIM m1aHoM HIKkobr;

o IIpumepHoii mporpaMMoil TUCIUILIMHBL, YTBEPKACHHON MuHKCcTEpcTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanyu (MM aBTOPCKON
Iporpamme, npoueuel SJKCIepTU3y U anpooaluio;

o ®denepanbHbIM NIEpeYHEM YUEOHUKOB, YTBEPKACHHBIX, PEKOMEHIOBaHHbIX (JOIMYILEHHBIX) K UCIOJIb30BaHUIO B 00pa30BaTeIbHOM MPOIIECCE B
00pa30oBaTeNbHBIX YUPEKIACHUAX, PEATU3YIOLUINX IPOrpaMMBbl 00111ero 00pa3oBaHusl.

Hacrosdmas nporpamma o XMMHuM cocTaBiieHa s yyamuxcs 11 kinacca Ha 6a30BoM ypoBHe B 00beMe 34 yaca (1uac B Hezento)

Hacrosimmas nporpamma paspadorana Ha ocHoBe [IprMepHBIX TporpaMM OCHOBHOTO 00111ero 00pa3oBaHus 1o XUMHH (0a30BbIN YPOBEHB),
COOTBETCTBYIOLIHNX (eiepalbHOMY KOMIIOHEHTY FOCy1apcTBEHHOIO CTaHapTa oo1ero oopasosanus (0a30Bblit ypoBeHb). Mcnonb30Bana aBTopckast
IIporpaMMma CpeHero oomiero 0opazoBaHus Mo XUMUHM JiIsi 0a30Boro u3ydenus xumun B X — X1 kinaccax no yueonuky I'.E. Pynzutuca, ©.T'.
®enpaMana.

I/I3yquI/Ie XHMHHU B CTapH_Ieﬁ IIKOJIe Ha 0a30BOM YPOBHEC HAIIPABJICHO Ha JOCTHXKCHUC CICAYIOIIUX Leae:

e OCBOCHME 3HAHHWU O XMMHUYECKOW COCTABJIAIONIEH €CTECTBEHHOHAYYHONW KapTHHBI MUPA, BAXKHEHIIINX XUMUYECKUX ITOHATUM, 3aKOHAX U
TEOPHUSIX;

e OBJI3JICHHE YMEHUSIMHU MIPUMEHSTDH MOJYUEeHHbIE 3HAHUS JIJIs1 OOBSICHEHUS Pa3HOOOPA3HBIX XUMUYECKHUX SBJICHUI U CBOMCTB BEIIECTB, OLIEHKH
pPOJIM XMMHUU B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUH U IOJIy4YEHUH HOBBIX MAaTEPUAIIOB;

e Ppa3BUTHE [MO3HABATEJIBHBIX HHTEPECOB U MHTEIJUIEKTYAIbHBIX CIIOCOOHOCTEN B IPOLIECCE CAMOCTOSATENBHOIO TPUOOPETEHUS XUMUYECKUX
3HaHU ¢ UCTIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB MH(OPMAIIH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCIHTaHUE YOEKJIEHHOCTU B O3UTUBHON POJIM XUMHUH B )KU3HHU COBPEMEHHOT'O O0IIeCTBA, HEOOXOAUMOCTH XUMHUUECKH IPaMOTHOTO
OTHOIIEHUA K CBOEMY 3JI0POBBIO U K OKPYXKAIOLIEH Cpee;



e TpPUMEHEHHE MOITYYCHHbIX 3HAHUM U YMEHUH 1Jis1 6€30M1aCHOT0 HCIOIb30BaHMS BEIIECTB U MAaTEpUANIOB B OBITY, CEIbCKOM XO3SIIICTBE U Ha
MIPOU3BOJICTBE, PEILICHUS MPAKTUYECKUX 3aa4 B IOBCETHEBHON KU3HU, MPETYNPEKICHUS IBICHUM, HAHOCAIIUX BPEJl 3/I0POBBIO YEIOBEKA U
OKpY>Karollei cpene.

JlaHHas mporpaMma rnpexycMaTpruBaeT pOpMHUPOBAHUE Y YHALTUXCS 00IIe Y4eOHBIX YMEHUN M HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATEIBHOCTH U
KJIFOUEBBIX KOMIETEHIIMA. B 37TOM HanpaBieHUU NpuopruTeTaMu AJisl y4eOHOro IpeaMeTa «XUMHUs» B CTapliel mKose Ha 6a30BOM ypOBHE SIBJISIOTCS:
YMEHHE CaMOCTOSTEIbHO U MOTUBUPOBAHHO OPTaHNU30BbIBATh CBOIO I03HABATEIBHYIO JESATENIBHOCTD (OT IOCTAHOBKH LIEIH /10 MOJIYYEHUSI U OLIEHKU
pe3ynbTaTa); ONpeIeIeHHE CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 00beKTa; yMEHUE pa3BEepHYTO 000CHOBBIBATh CYXKACHHUSI, JaBaTh OMPeIeICHHS,
IIPUBOJIUTH J10KA3aTEIbCTBA; OLIEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEAEHUS B OKPYKAIOLIEH CPE/Ie; BHIIIOJIHEHNE B IPAKTUUECKOHN 1E€ATEIbHOCTH U
B [TOBCE/IHEBHOM >KM3HH SKOJOTMUYECKUX TPeOOBaHMIl; UCIIOIb30BAHUE MYJIbTUMEINIHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTHI 17151 00paboTKH,
nepeayu, CucTeMaTu3alui UHGopMaluu, co3ganue 6a3 JaHHbIX, IPE3EHTALUN PE3YyIbTaTOB I0O3HABATEILHON U IPAKTUYECKON JESITEIbHOCTH.

B ocHOBY nporpammsl 10JIOKEH MPUHLIMII pa3BUBarolero ooyuenus. [Iporpamma onupaercs Ha maTepuai, U3y4eHHbIH B 8—9 kitaccax, o3TOMy
HEKOTOpbIE TEMBI Kypca pacCMaTpUBAIOTCS IOBTOPHO, HO YK€ Ha 00Jiee BBICOKOM TEOPETUYECKOM YpOBHE. Takoi Moaxo Mo3BoJsieT yriyoasaTh U
pa3BUBaTh MOHATHE O BEIIECTBE U XUMHUUYECKOM IPOLIECCE, 3aKPEIUISTh IPOUIEHHBIA MaTepral B AKTUBHOW MaMATH YJallluXCsl, a TAKKE COXPaHATh
IIPEEMCTBEHHOCTD B IIpoliecce 00y4eHusl.

Benymas ponb B pacKpbITHH COJIepKaHus Kypca XuMuM 11 kitacca NpuHaANIEKUT FIEKTPOHHON TEOPUH, IEPUOIUIECKOMY 3aKOHY U CHCTEME
XMMUYECKHX 3JIEMEHTOB KaK Hanbosiee o0IIMM HayuYHbIM OCHOBAM XHUMHUHU.

B naaHOM KYpC€ CUCTEMATU3UPYIOTCH, O606H_IaI-OTC${ 151 erIY6J'I$II-OTC5{ 3HAHUA O paHCC U3YUYCHHBIX TCOPUAX U 3dKOHAX XHUMHYECKOH HAaYKH,
XUMHYCCKUX MMpoHueccax u Npornu3BOJACTBAX.

[Iporpamma obecrieunBaeT CO3HATENHHOE YCBOCHUE YUAITUMUCS BOXKHEUIIINX XUMUYECKUX 3aKOHOB, TEOPUN U TIOHATHUH; (HOPMHUPYET MIPEICTABICHUE O
pOJNU XUMHUU B Pa3BUTHH PA3HOOOPA3HBIX OTpaciiell MPOU3BOACTBA; 3HAKOMHT C BEIIECTBAMH, OKPYKAIOIIMMHU yesoBeka. [Ipu 3 Tom ocHOBHOE
BHUMAaHUE yJEISETCS CYIIHOCTH XMMHUYECKUX PEAKIIMN U METO/IaM MX OCYIIECTBIICHHUS, a TAKXKE CITOCO0aM 3alIUThl OKPYKAIOIIEH CPEeIbl.

IIporpaMMa cocTaBiieHa ¢ y4eTOM BEAYIEH POJIM XUMUYECKOTO dKcriepuMenTa. [IperycMarpuBaroTcst Bce BUABI IKOJIBHOTO XUMUYECKOTO
SKCIIEPUMEHTa — JEMOHCTPALIUH, JJa0OpaTOPHBIE ONBITHI U IpaKTHUUEcKKe paboThl. Pabouas nmporpamMma rmo XuMuu peainusyercs yepes hopMupoBaHue
y ydamuxcst o01ie yueOHbIX yMEHHUI U HaBBIKOB, YHUBEPCAJIBHBIX CITOCOOOB JIEATENFHOCTH U KIIFOUEBBIX KOMIIETEHIIMN 3a CUET UCIOIB30BAHUS
TEXHOJIOTUH KOJUIEKTUBHOTO 00Y4YEeHHUsI, ONOPHBIX KOHCIIEKTOB, IUJAKTHYECKUX MAaTEpUasIoB, U MPUMEHEHUS TEXHOJIOTHH rpaduuecKkoro
npeJCcTaBIeHUs HHPOPMALIUU IPU CTPYKTYPUPOBAHUM 3HAHUH.

B nienom kypce no3BoJisieT pa3BUTh MPEACTABICHUS yYallluXcsl O T03HABAeMOCTH MUPA, €AMHCTBE )KUBOI U HEXKUBOM MPUPOIbI, CHOPMUPOBATH 3HAHUS
0 BaYKHEHIINX acreKTaX COBPEMEHHOM eCTeCTBEHHOHAYYHON KapTUHBI MUpa, YMEHUS, BOCTpeOOBaHHBIE B TOBCEIHEBHOM JKU3HH U MO3BOJISIONINE
OPHEHTUPOBATHCS B OKPY’KAIOIIEM MHUPE, BOCIIUTAThH YEIOBEKa, OCO3HAIOLIETO ce0s YacThIO0 IPUPOIbI.



Peanu3anus 1aHHO# mporpamMmsl B Ipoliecce 00y4eHUs MO3BOJIUT YYaIUMCS YCBOUTD KIIIOUEBbIE XMMHUYECKHE KOMIETEHIIMH U TOHSITH POJIb XUMHH
Cpelu Ipyrux HaykK O IPUPOJE, 3HAUCHHUE €€ AJIs YEIOBEUECTBA.

[Iporpamma nipeasiaraeTcs Juisi paboThI IO HOBBIM yueOHMKaM XumMuu aBTopoB ['.E. Pymsutuca u @.I'. ®enpamana, npomenamum sxcneptusy PAH u
PAO u Bomeamum B @erepanbHblii IepeueHb Y4eOHHKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku P® K MCIOIb30BaHUIO B
o0OpasoBaresbHOM Ipoliecce B 001eo0pa3oBaTebHbIX yupexacHusx Ha 2018 — 2019 ydeOHsbrIit ro.

YMK: Pymzutuc I'.E., ®enpaman @.I'., Xumus. OcHoBbl o0mieit xumun. 11 kinacc. — M.: [Ipocsemenue, 2018
I'apa H.H. Xumus. [Iporpammsl o01ieo0pazoBarensubix yupexaenuii. — M.: I[Ipocsemienue, 2016

Bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 xnaccel. PazBepayToe TemaTnueckoe rianupoBanue mo yueOnukam Pymsutuca I'.E., ®enpamana O,
Bonrorpan, Yuurens, 2016

Xomuenko N.I'. COopHUK 3aa4 U yIIpaKHEHUH 110 XUMUH.

IlnanupyemMble pe3VJbTAThI H3VUEHHs] YYeOHOIr0 mpeaMera « XuMHs»:

B pe3ynbrate u3ydenus: yueOHOro nmpeamera « XUMHs» Ha ypOBHE OCHOBHOI'O 00ILEro o0pa3oBaHUs:
BbpinycKkHUK Hay4uTCH:

e  packphIBaTh Ha IpUMEpax poiib XUMUU B (POPMHUPOBAHUH COBPEMEHHOI HAy4YHOIN KapTUHBI MHpa U B MPAKTUYECKOM EATEIbHOCTH YEJI0BEKa;

e JIEMOHCTPHUPOBATh Ha IIPUMEPAX B3aUMOCBS3b MEXKAY XUMHUEN U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

e PACKpBIBATh HAa MPHUMEPAX MOJIOKEHUS TEOPUN XUMUYECKOTo cTpoeHns A.M. byrneposa;

e moHMMAaTh puznueckuii cmpica [lepuonnyeckoro 3akona .M. MenzeneeBa 1 Ha €ero OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMUYECKHX
3JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB OT AIEKTPOHHOT'O CTPOEHUS aTOMOB;

e OOBSACHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MPEICTaBIEHUI 00 X COCTAaBE U CTPOCHUU;



e TPUMEHSATH NMPaBUJIA CUCTEMATHICCKON MEXTYHAPOTHON HOMEHKIIATYPhI KaK CPEJCTBA Pa3IuUYCHUs U UIACHTU(UKAIIMN BEIIECTB M0 UX COCTaBY
U CTPOCHHUIO;

e  COCTaBJISITH MOJICKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJIbI OPraHMYECKUX BEIIECTB KaK HOCUTENEH HH(OPMAIIUK O CTPOSHUH BEIIECTBA, €r0
CBOMCTBAX M MPUHAJICKHOCTH K ONPEACICHHOMY KJIacCy COSAMHCHHIA,

e  XapaKTEpH30BaTh OPraHUYECKHE BEIECTBA [0 COCTABY, CTPOCHHIO W CBOMCTBAM, YCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY
JAaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

e  TIPUBOJWTH MPUMEPHI XUMUUECKHUX PEAKIIMH, PACKPHIBAIOIINX XapAaKTEPHBIE CBOMCTBA TUITUYHBIX MIPEICTABUTENICH KJIIACCOB OPTaHUUECKHUX
BEIIECTB C LEbI0 UX UACHTH(PHUKAIMN U 00BICHEHUS 001aCTH TPUMEHCHUS;

e IIPOTHO3UPOBATH BO3MOXXHOCTH MPOTEKAHMS XUMHUYECKHX PEAKIIMA Ha OCHOBE 3HAHHWM O THIIAX XUMHYECKOU CBSI3M B MOJIEKYJIaX PEareHTOB U
HX PEaKIIMOHHOM CIIOCOOHOCTH;

e  HCIIOJNH30BATh 3HAHUS O COCTaBE, CTPOCHUH U XMMHUYECKUX CBOWCTBAX BEIIECTB JIJIsi O€30MMaCHOTO MPUMEHEHUS B TIPAKTHUECKON JIEATEIIBHOCTH;

e MPUBOAMTH MIPUMEPHI MPAKTUUECKOTO UCIOJIb30BAHUS MTPOAYKTOB NIepepaboTKH He(PTHU U MPUPOTHOTO ra3a, BBICOKOMOJIEKYISIPHBIX
COCIUHEHUH (ITOJIMATIIICHA, CHHTETHICCKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

e TMPOBOJUTH OIBITHI IO PACTIO3HABAHUIO OPTaHUYECKHX BEIIECTB: MIUIIEPUHA, YKCYCHON KUCIOTHI, HEMPEAEIbHBIX KUPOB, TTIOKO3bI, KpaxMmana,
OCIIKOB — B COCTABE MUIIEBBIX TPOAYKTOB U KOCMETHYECKUX CPE/ICTB;

e  BIJIAJETH MPABUJIIAMH U IIPpHEMaMU 0€30MacHON pabOThl ¢ XUMHUYECKUMH BELIECTBAMH U Ja00paTOPHBIM 000PYIOBAHHEM;

e  YCTaHABJIMBATH 3aBUCUMOCTH CKOPOCTH XUMHUYCCKOW PEAKITUN M CMEIICHHUSI XUMUYIECKOTO PABHOBECHS OT PA3IUMYHBIX (DAKTOPOB C LEITHIO
oTpeieNICHUs! ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOIIECCOB;

e MPUBOAMTH MPUMEPHI THAPOIIN3A COJICH B TIOBCETHEBHOM KU3HU YCIIOBEKA;

e TMPUBOAWUTH MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B IPUPOJIE, MPONU3BOACTBEHHBIX MPOLIECCaX U KUIHEACSITEIbHOCTH
OpPTraHHU3MOB;

e TMPUBOAWTH MPUMEPHI XUMHUUECKHUX PEAKIIH, PACKPHIBAIOIINX 00IIE XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB — METAJVIOB U HEMETAJIOB;

e TPOBOJUTH PACUCTHI HA HAXOKICHUE MOJICKYJISIPHON (POPMYJITBI YTICBOIOPOA IO TPOJAYKTAM CTOPAHUS U TI0 €0 OTHOCUTEIILHOM IJIOTHOCTH U
MAacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIHUX B €r0 COCTaB;

e  BJIAJIETH MPaBUIAMH 0€30MaCHOTO OOpAIICHUS C €IKUMH, TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMH, CPEJCTBAMH OBITOBO XUMHU;

e  OCYIIECTBIISTH MOUCK XUMHUECKON HHPOPMAIUH 110 Ha3BaHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM (DOpMYyIIaM BEIECTB;

e KPHUTHYECKH OIICHWBATh U MHTEPIPETUPOBATH XUMHUECKYIO HH(POPMAITHIO, COJIEPIKAIYIOCS B COOOIICHHSIX CPEJICTB MAaCCOBON MH(OpPMAITHIH,
pecypcax HTepHeTa, HAyYHO-TIOMYISAPHBIX CTAThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH B IIENISAX BBISABICHUS OITUOOYHBIX
CyXXJeHui u popmMupoBaHusi COOCTBEHHOM MO3HIIHH;

e TMPEACTABIATH MYTH PELICHUS TTI00ATBHBIX MPOOJIEM, CTOSAIIUX MEePET YETOBEUECTBOM: IKOJIOTUYECKUX, YHEPIETHUECKUX, CHIPbEBBIX, U POJIb
XUMHH B PEIICHUN dTHX TIPOOJIEM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:



UTIIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCHOPUYECKUX dMAanax ee
passumusi;

UCNONIL306AMb MEMOObl HAYYHO20 NO3HAHUS NPU 8bINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3A0ay NO U3YUEHUIO CEOLCME, CNOC0008
NOJYYeHUs. U PACNO3HABAHUS OP2AHUYECKUX BeUleCs;

00BACHAMb NPUPOOY U CNOCOOBL 0OPAZ0BAHUSL XUMUYECKOU CEA3U. KOBAIEHMHOU (NOJIAPHOU, HENOJAPHOLL), UOHHOU, MEMALIUYECKOL,
8000POOHOIU — C Yelblo OnpedeleHUsi XUMUYECKOU AKMUBHOCU 8eujecmas;

VCMAHABIUBAMb 2EHEMUUECKYIO C8513b MENHCOY KIACCAMU OP2AHUYECKUX 8eujecms OJisk 000CHOBAHUSL NPUHYUNUATbHOU 603MONCHOCTU NOJLYYEHUS
OpPeaHUYeCKUX COeOUHEHUU 3A0aAHH020 COCMABA U CMPOEHUS,

VCMAHABIUBAMb 83AUMOCEA3U MENHCOY (hakmamu u meopueil, NPUYUHOU U CLeOCMEUeM NPU aHaIu3e NPOOIeMHbIX CUMYayull U 0O0CHOBAHUU
NPUHUMAEMBIX PeueHUll Had OCHO8e XUMUYECKUX 3HAHUIL.

YuyeHuk Ha 0a30BOM YPOBHE INOJYYHUT BO3MOKHOCTb HAYYUTHLCHA

UCNONIL308AMb MemoObl HAY4YHO20 NO3HAHUA nPpU 6blNOJIHERUU NPOEKNO6 Llyll€6HO'MCCﬂ€aOGClm€]leKux 3a0ay4 no U3Y4€erRUro CGOMVCI’I’IG, cnocobos
nOJIy4eHUA U pacno3Hasanusl eeuiecme,

00BACHAMb NPUPOOY U CHOCOOBL 00PA308AHUS XUMUYECKOLL C853U. KOBAIEHMHOU (NOJAPHOU, HENOJIAPHON), UOHHOU, MEMALIUYECKOU, B00OPOOHOI — C
Yenvio onpeoesieHuss XUMUYecKoU aKkmueHOCMU 6euecme;

ycmaHaeiueanib ce€HEMU4eCcKyio C643b Meofcdy Kilaccamu opeaHudyecKux u HeopecaHu4eCcKux seuecme 07151 000CHOBAHUSA 83AUMOCEA3U.

VCMAaHAaBIUBams 63aUMOCEA3U MeAHCOY hakmamu u meopueu, NPULUHOU U C1e0CmEUuem npu aHanuze npooIemMHbIX cumyayui U 000CHO8AHUU
NPUHUMAEMbIX PeUEeHUl HA OCHOBE XUMUYECKUX 3HAHULL.

IIpeameTHbIe pe3yabTaThl (0a30BbIN YPOBEHB):

1.

c(OPMHPOBAHHOCTH MPEACTABICHUI O MECTE€ XUMHH B COBPEMEHHOM HayYyHON KapTHHE MUPA; TOHUMAaHHUE POJIM XUMUHU B (POPMUPOBAHUH
Kpyro3opa 1 GyHKIIMOHAIbHON I'PaMOTHOCTH Y€JIOBEKA /IS PeIlIeHUs] MPAKTUUECKUX 3ajay;

BJIaJICHUE OCHOBOIIOIATAOIIMMHU XUMUYECKUMU NIOHATUSAMHU, TEOPUAMHU, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAHUE
XUMHUYECKON TEPMUHOJIOTHEN U CHMBOJINKOW;



o No O

10.
11.

12.
13.
14.

BJIaJICHUE OCHOBHBIMU METOJIAMH HAyIHOTO MMO3HAHUS, UCTIOJIb3YEMbIMH B XUMHH: HAOJII0ICHNE, OTIMCAHNE, U3MEPEHHE, SKCIICPUMEHT; YMCHHE
06pa6aTBIBaTB, OGBHCHHTL PE3YIbTAThI IPOBCACHHBIX ONIBITOB U AC€JIATh BBIBOJIbI; TOTOBHOCTDH U CHOCO6HOCTB MCTOABI TO3HAHUA MTPHU PCHICHUN
MPaKTHYECKHX 3a/1ay;

c(OPMHPOBAHHOCTH YMEHUS JIaBaTh KOJIMYECTBEHHBIE OLIEHKU U ITPOBOIUTH PACUEThI 10 XUMHUYECKUM (POpMYyJiaM B YpaBHEHUSIM;

BJIaJICHUE MTPABUIIAMH TEXHUKH O€30IIACHOCTH MPH MCIOJIb30BAaHUH XUMHUYCCKHUX BEIIIECTB;

cOPMUPOBAHHOCTH YMEHHSI KJIACCU(PHUIIUPOBATH OPIraHUYECKUE BEIIECTBA M PEAKLIUK [0 Pa3HBIM IPU3HAKAM;

cOpPMHUPOBAHHOCTh YMEHHSI ONMCHIBATh U PA3JINUaTh U3YUCHHBIC KJIACCHI OPIraHUYECKUX BEICCTB;

c(hOpPMUPOBAHHOCTH YMEHUS JIeTIaTh BBIBOBI, YMO3AKIIOUCHUS 13 HAOIIOICHUH, XUMIUYECKUX 3aKOHOMEPHOCTEH, TIPOTHO3UPOBATH CBOMCTBA
HEHM3YYCHHBIX BEIIECTB 110 aHAIIOTHH C H3YUYCHHBIMU;

cOpPMHUPOBAHHOCTHh YMEHHSI CTPYKTYPHPOBATh U3yYCHHBIN MaTepUal U XUMHUECKYIO HH(OPMAIIUIO, OJIYIaeMyI0 U3 Pa3HbIX HCTOYHHUKOB;
c(OpPMHPOBAHHOCTH COOCTBEHHOW MO3HIIMHU 10 OTHOUICHUIO K XMMUYECKOH HH(OpMAINH, IOTYy4aeMOi U3 Pa3HbIX UCTOYHUKOB;
cOPMHUPOBAHHOCTh YMEHHSI aHATM3UPOBATh U OIICHUBATh MOCIICACTBHSI TPOU3BOACTBCHHOM U OBITOBOM JEATEIBHOCTH, CBA3aHHOI C
nepepaboTKON OPraHUYECKUX BEIIECTB;

OBJIaJICHUE OCHOBAMH HAyYHOTO MBIIICHHS, TEXHOJOTHEH UCCIIEIOBATEILCKON M MTPOSKTHON JEATEIBHOCTH

c(OPMHPOBAHHOCTH YMEHHUSI POBOAUTH SKCIIEPUMEHTHI PA3HOU JUIAKTUIECKON HAIIPAaBICHHOCTH;

cOpPMHUPOBAHHOCTHh YMEHHSI OKa3bIBaTh MEPBYIO MIOMOIIb IIPH OTPABICHUX, 0)KOTaX U IPYTHX TPaBMaX, CBSI3aHHBIX C BEIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHHEM.

MeTanpeuMeTHme pe3yJjbTarbl:

N

SIS AN

~

9.

10.

11.
12.

c(OpPMUPOBAHHOCTh YMEHUS CTABUTH LI€JM U HOBBIE 33J]a4l B yueOe U M03HABaTEIbHOMN JAESITEIbHOCTH;

OBJIaJICHHE MPUEMAMH CaMOCTOSATEIHHOTO MIJIAHUPOBAHHUS MTyTeH TOCTHXKEHUS 1IeNId, YMEHUs BbIOUpaTh d(h(PeKTUBHBIE CITOCOOBI PeIIeHUs
y4eOHBIX U M03HABATEIbHBIX 3a/a4;

c(hOpMHUPOBAHHOCTh YMEHUSI COOTHOCUTH CBOM JICMCTBHS C TIIAHUPYEMBIMU Pe3yIbTaTaMu;

c(OPMHUPOBAHHOCTh YMEHUS OCYILECTBIISATH KOHTPOJIb B IIPOLIECCE TOCTUKEHUS pe3yibTaTa, KOPPEKTUPOBATh CBOM IENUCTBUS;
c(hOpMHUPOBAHHOCTh YMEHUS OLIEHUBAThH IPABHILHOCTD BBHITIONHEHUS Y4eOHBIX 33/1a4 U COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHHUS,
c(hOpMHUPOBAHHOCTh YMEHHUS aHATM3UPOBATh, KJIacCU(PHUITUPOBATh, 0000IIaTh, BEHIOUPATh OCHOBAHUS U KPUTEPHUH JJIs1 YCTAHOBJICHUS IPUUHUHHO-
CJIE/ICTBEHHBIX CBA3EH;

c(hOpMHUPOBAHHOCTh YMEHHUS MPUOOPETATh U TPUMEHSITH HOBBIC 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS CO3/1aBaTh MPOCTEHIIINE MOJIEH, UCIIOIb30BaTh CXEMBbI, TAOIHIIBI, CHMBOJIBI JJIsl PELICHUS] YI4EeOHBIX U
M03HABATENbHBIX 33]1aY;

OBJIaJICHHE HA BICOKOM YPOBHE CMBICIOBBIM YTEHUEM HAay4YHBIX TEKCTOB.

c(hOpMHUPOBAHHOCTH YMEHUS dY)PEKTUBHO OPraHU30BaTh YUEOHOE COTPYTHUYECTBO M COBMECTHYIO JICSITEIBHOCTD, pab0TaTh WHIUBUIYAIBHO C
YYETOM 00X HHTEPECOB;

c(OPMUPOBAHHOCTh YMEHUSI OCO3HAHHO HCITI0JIb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUU C 33/1a4aMU KOMMYHUKALIUU;

BBICOKHI YpOBEHb KOMIIETEHTHOCTH B 00s1acTu ucnonb3oBanus MKT;



13. chopMHPOBAHHOCTH IKOJOTUYECKOTO MBITIUICHHUS;
14. chopmMHupOBaHHOCTH YMEHUS IPUMEHSATH B I03HABATEIHHON, KOMMYHUKAaTUBHON M COLIMATBHOM MPAKTUKE 3HAHUS, MTOJyYCHHbIE TPU U3YUCHUH
npeaMera.

Byayr chopmupoBaHbl
JIN4HOCTHBIE Pe3yJIbTATHI:

c(OPMHPOBAHHOCTH MOJOKUTEIBHOTO OTHOIIECHUS K XUMHH, 4TO 00yCIaBIMBaET MOTHBALIMIO K y4eOHOM JeSITeIbHOCTH B BRIOpaHHOM cdepe;
cpOpMUPOBAHHOCTh YMEHHSI PELIAaTh MPOOJIEMBI TOUCKOBOTO U TBOPYECKOTO XapaKTepa;

c(OPMHPOBAHHOCTH YMEHHS POBOIUTH CAMOAHAIN3 U OCYIIECTBIIATH CAMOKOHTPOJIb U CAMOOLIEHKY HAa OCHOBE KPUTEPHUEB YCIICIIHOCTH;
cpOpPMUPOBAHHOCTH TOTOBHOCTH CJIEIOBATH HOPMaM IPUPOJIO U 310pPOBbECOEPEraroIiero noBe eHus;

cpOpMUPOBAHHOCTH MTPOYHBIX HABBIKOB, HAIIPABJICHHBIX HA CAMOPA3BUTHE Yepe3 CaMO0Opa30BaHHUE;

c(OPMHPOBAHHOCTH HABBIKOB MPOSBIICHHS TO3HABATEIBHON HHUIIMATUBBI B y4eOHOM COTPYIHHYECTBE.

UL

COJAEPKAHUE YYEBHOI'O MNPEAMETA

11 kaacc (34y; 14. B HEnen0)
Teopernyeckue 0CHOBbI XMMHUU
Baxneiiline XxuMu4yecKkue MOHATUS U 3aKOHbl. XUMHUYECKHUH 3JIeMEeHT. ATOMHBII HOMep. MaccoBoe uncio. Hyknuael. Pannonyknuast. 30Tonsl.
3aKOH COXpaHEHHs MAacChl BEIIECTB. 3aKOH COXPAHEHHUS U TpeBpalieHus sHepruu. J{edekt Macchl.
[Teproanueckuii 3aKoH. DnekTpoHHas KoHpurypanus. ['paduueckas anekrponnas popmyna. Pacnpenenenue s1eKTpOHOB B aTOMaxX 3JIEMEHTOB MaJbIX
1 OOJIBIIIKMX TTEPHOJIOB, S-, P-, 0-, f-amemenThI. JlanTaHOUIBI. AKTHHOMIBL. MICKYCCTBEHHO MOJTyYeHHBIC 2JIeMEHThI. BaieHTHOCTh. BaeHTHbIE

BO3MOXHOCTH aTOMOB. BO,Z[OpOI[HLIe COCOMHCHUS.

Crpoenue BemiectBa. Monnas cBs3p. KoBaseHTHas (MmossipHast ¥ HEMOJsIpHAs) CBsI3b. DJeKTpoHHas ¢popmyna. Meraminyeckas cBsi3b. Bogopoanas
CBSI3b.

I'uOpuansanust aTOMHBIX OpOUTATEH.

KpI/ICTaJ'IJ'H)IZ ATOMHBIC, MOJICKYJIAPHBIC, HOHHBIC, METAJIJTIMYCCKHUC. aﬂeMeHTapHaSI sTUeHKa.



[Tomumopdusm. [Tomumopdabie Momudukanuu. Ammorponus. Mzomepus. ['omonorus. XuMUUECKHU CHHTES.

Xumuuaeckue peakiui. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE Peakuu. Peakunn paznoxkeHus, COeAMHEHMs, 3aMeIIeH s, 0OMeHa. DK30TepPMUYECKHIE U
sHAOTepMUYecKUe peakiuu. O6paTtuMblie 1 HeoOpaTuMble peakuuu. TemnoBoii a3¢dekt peakuuu. 3akoH ['ecca. TepMoxumuueckue ypaBHEHUS.
Temnora obpazoBanus. TernoTa cropanusi.

CKOpOCTh XMMUYECKOH peakiuu. AKTUBUPOBAHHBIA KOMILIEKC. 3aKOH JeHCTBYIOIMX Macc. Kunetnueckoe ypaBHEHHE peakIiuu.

Xumnueckoe pasHosecue. [Ipunnun Jle [larense.

PactBopsl. [Jucnepcubie cuctemsbl. PactBopsl. ['pyboancnepcHbie cUCTeMBI (CycieH3uu U dMylbenn). Komnouanbie pacTBOPHI (30711). A3pO30IIH.

CriocoObI BhIpayKEHUSI KOHIICHTPAIIMH pacTBOPOB. MossipHasi KOHIIEHTpAIUs (MOJISIPHOCTB ).

DNeKTpONHTHL. DJeKTpoMTHYecKas nucconuanus. Ctenensb qucconuanyi. KoncranTta nucconuanuu. BogopoaHslii mokasartenb. Peakiiuu HOHHOTO
oOMeHa.

['maponus oprannyeckux BewlecTB. I 'uaponauns comen.

DNeKTpOXUMHUYECKUE peakiuu. ['anpBaHn4ecKuil aneMenT. DiekTpoasl. AHoA. KaTton. Akkymynatop. TONIMBHEIA 3J1IEMEHT. DIEKTPOXUMHUSI.

Psin cranmapTHBIX 2JIEKTPOIHBIX TTOTeHIMaN0B. CTanaapTHbIe yciaoBusi. CTaHIapTHBIN BOIOPOIHBIN SJIEKTPOI.

Koppo3us metannos. Xumudeckasi U 3J1€KTPOXUMHUUYECKask KOPPO3Us.

DneKkTposn3. DJIEKTPOJIU3 BOJHBIX PACTBOPOB. DJIIEKTPOIIU3 PACIIIIABOB.

Heoprannyeckasi Xumus

Mertannsl. Crioco0sI monryueHus: MeTaiioB. Jlerkue u Tsxkénbie MeTaubl. JIeTKOIIaBKMe U TYTOIUTaBKHE METalUTbl. MeTainyeckue 3eMeHTsl A- u b-
rpynm. Meas. Huak. Tutan. Xpom. XKenezo. Hukens. [Tnatuna. Crinassel. Jlerupyromue qo6aBku. Yépabie metamisl. [[BeTHbie MeTautbl. UyryH.
Cranb. JlerupoBaHHBIE CTAJIH.

OKCI/I)ILI U TUAPOKCUBI MECTAJIJIOB.

Hewmeramnsl. [IpocTrie BemecTBa — Hemetaibl. Yrinepoa. Kpemnawuit. Azot. ®ochop. Kucnopon. Cepa. drop. Ximop.



Kucnotnasie okcunpl. Kucnopoacoaepskaiue kucinoTel. CepHas KuciioTa. A30THas KuciaoTa. BogopoHbie coefMHEHNST HEMETAJIOB.
['eneTnyeckast CBSI3b HEOPraHUYECKUX U OPTAaHUYECKUX BEILIECTB.

XuMus " :KU3Hb

Xumudeckasi IpOMBIIUIEHHOCTh. XUMHYECKasi TEXHOJIOTUS.

XUMHYECKOTO 3arpsi3HEHUS.

JdeMoHcTpanum.

e Mogenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAINIMYECKUX KPUCTATUIMYECKUX PEIIETOK.

e Mojaenu MOJEKY U30MEPOB U TOMOJIOTOB

e PaznuuHble TUIIBI XUMUYECKUX PEAKIMH, BUICOOMBITHI 10 OPTaHUYECKOU XUMUHU.

e OO0Opa3Ibl METAIJIOB M MX COSAMHEHUH, CIUTAaBOB.

e BzaumopeicTBue METaIIOB ¢ KUCIOPOAOM, KUCIOTAMH, BOAOM.

e Jloka3arenbCcTBO aM()OTEPHOCTH AJIFOMUHUS U €TI0 THAPOKCH/IA.

o BzaumopeiicTBue MeaM U Kee3a ¢ KUCIOPOIOM; B3aUMOACHCTBUE MEH U JKeJie3a ¢ KUCIOTaMu (CepHasi, COJIsHas).

e Tlonyuyenue ruapoxcunos meau (L) u xpoma (I1I), oxcuaa meau.

e BzaumopeicTBHE OKCHUIOB U THIPOKCUAOB METAIIJIOB C KUCIOTAMM.

e JlokazarennrcTBO ampoTepHocTH coenuHenuit xpoma(Lll)

e OOpa3ibl HEMETAILIOB.

e Mogenu KpUCTAIUTMUECKUX PEIIETOK anmasa u rpadura.

e IlonmydyeHue aMmmmuaka v XJIOpOBOAOPOA, PACTBOPEHUE UX B BOJIE, I0KA3aTEIILCTBO KUCIOTHO-OCHOBHBIX CBOMCTB ATHUX BEILIECTB.

e (Cxuranue yrisi ¥ cepbl B KUCIOPO/JIE, ONPEEICHINEe XUMHUUECKIX CBOMCTB MPOAYKTOB Cropanus. BzaumonencTBue ¢ Meibto
KOHLEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, KOHIIEHTPUPOBAHHOW U pa30aBIe€HHON a30THON KHUCIIOTHI.

e OOpa3sisl cpecTB OBITOBOM XUMHUH, HHCTPYKIIMU IO UX TIPUMEHEHHIO.

JlaGopaTopHbIe ONBITHI.

1. Wsyuenwue BIUSHUSA Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUECKUX PEaKIIUii
2. OmnpeneneHue peakluy Cpeibl YHUBEPCATIbHBIM HHINKATOPOM.
3. Tmmpomms coneii.



IIpakTnyeckune padorTnl

1. IlpuroroBiieHue pacTBOPOB C 33JaHHON MOJISIPHON KOHIIEHTpALUE».
2. PemieHune 3kcriepMMEHTAIBHBIX 3a/1a4 [0 TeMe «MeTalb»
3. Pemenue 3xciepUMEHTANBHBIX 33/1a4 10 Teme «HemeTamishy

TEMATHYECKOE IINTAHUPOBAHHUE

paszgen | teMa yacoB | IIpaktuu. | KoHTponsH.
IToBTopenue kypca 10 ki 1
1 Teopernyeckue ocHOBbI xumMuu (194) 19 1 1
1.1 BaxkHeiinme XMMUYECKHE NOHATHUS M 3aKOHBI 4
1.2 CtpoeHue BemecTra 3
1.3 Xumuueckue peaxiu 3
1.4 PacTtBOpBI 5 1
1.5 DneKTpOXUMHUUYECKUE PEAKIINH 4 1
2 Heopranuyeckasi Xumusi 11 2
2.1 Merannbl 6 1
2.2 Hemeramisl 5 1 1
3 XuMus U )KU3Hb 3
Utoro 34 3 2




KanenmapHo - Temarnueckoe mianupoBanue mo xumuu i 11 kiacca (34 gacos: 1 gacs Hepento ) YMK I'.E. Pymsutuc, ®@.I'. ®enpaman

XapaKTepHCTHKA OCHOBHBIX

Jdara Tema ypoka IInanupyemble pe3yiasbTaThl ( B cooTBeTcTBHU ¢ PI'OC)
N BH/IOB JIeSITeIbHOCTH
[IpenmeTtHsbie MeTtanpenmeTHble JInuHOCTHBIE
1 IToBTopenue kypca xumuu 10 || Haydarcs npumeHsTh ITo3HaBarenbHbIe: BbIsBICHUE || DOPMUPYIOT IToBTOpEHKE OCHOBHBIX Pa3AeoOB
Kiacca. IIOJIyYE€HHBIE 3HAHUS U ocoOeHHOCTeH 1 MPU3HAKOB KOMMYHUKATHBHBIN OpPraHH4ECKON XUMHH.
chopMUpOBaHHBIC YMEHUS 00BEKTOB; MPUBOIUTH KOMIIOHEHT B
JUTS peTieHus YIeOHBIX MIPUMEPHI. oOIIeHn: 1
3ajad. KoMMyHUKaTHBHBIE: COTPYJHHUYECTBE CO
B3aUMOJICHCTBUE B XOJI€ CBEPCTHUKAMHU B
TPYMIOBOM paboTHI, BEIyT nporecce
JTIAJIOT, YYacTBYIOT B o0pazoBaTenbHOI
JUCKYCCUU; TPUHUMAIOT JEATEIbHOCTH.
JIpyroe MHEHHE U TTO3UIIHIO.
Perynarusnsle:
[IPOTHO3UPYIOT PE3YIbTATHI
YPOBHS YCBOSHHSI N3Y4aeMOTO
MaTepuana; IpUHUMAIOT U
COXPAaHAIOT yueOHYIO 3aady.
Tema 1. Teoperuueckue ocHOBbI xumuu (19 u)
1.1 BaxHeiinmme XuMu4ecKre MOHATHA U 3aKOHBI (4 1)
2 XUMUYECKUH DIIEMEHT. Y CBOST NOHATHA - [To3HaBarenbHbIE: PazButue IlepeuncnsaTs BaxkHeume
Hyxnmnpst. F3otomkl. 3aKOHbI || xuMuYecKuii 2IEMeHT, Omnpenenenre CyIHOCTHBIX KOMMYHUKATHBHOTO XapaKTepUCTUKN XUMHUYECKOI'0

COXpaHCHHA MACChI 1
OHECPIruu B XUMHUU.

HU30TOIbI, HYKJIIM/BI,

XapaKTCPpUCTHUK U3Yy4aCMOIr0

KOMIIOHCHTA B O6H.[CHI/II/I

sneMeHnTa. OOBICHATE pasinyue
MCXKAY MMOHATUAMU




OTIpeENICHNs 3aKOHa
COXPaHEHHS Macchl BEILIECTB
1 3aKOHA TIIOCTOSIHCTBA
COCTaBa M UX MPaKTUUYECKOE
3HaYEHUeE.

HayuaTcs monumars
B3alMOCBSI3b 3aKOHA
COXPAHEHHUS MACCHI BEILIECTB
Y 3aKOHA MpeBpaleHUs
SHEPTHUH.

00BbeKTa, CpaBHEHUE,
COIIOCTaBJICHHUE;
YCTAQHOBJICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBS3€EH.
KoMMmyHukaTuBHbIE:
ITouck HyxHOU
WHPOPMaLUK B UCTOUHHKAX
passoro tumna. OTaeneHne
OCHOBHOM HH(pOpPMAIIH OT
BTOPOCTEIEHHOU
PerynsarusHnsble:
MIPOTHO3UPYIOT PE3YIIbTAThI
YPOBHS yCBOCHUS
M3y4aeMoro Marepuaia;
NPUHUMAIOT ¥ COXPAHSIOT
y4eOHYyIO0 3a/1auy.

U COTPYJHUUYECTBE CO
CBEPCTHUKAMU U
YUUTETSIMU

«XUMHYECKHH DIIEMEHTY,
CHYKIHI», «U30TOID».
IIpuMeHATh 3aKOH COXpaHEHMUS
MaccChl BENIECTB IPH
COCTaBJICHUM YPABHEHUI
XHMHYECKUX PEaKIIuil.

[lepuonnueckuii 3aKoH.
Pacnpenenenue 3neKTpoOHOB B
aToMax 2JICMEHTOB MaJIbIX U
0O0JIBIINX MTEPHOIOB.

Y cBOAT OCHOBHBIE
XUMHYECKUE TIOHSATHUS:
MIEPEXO/IHBIE AIIEMEHTHI.
Hayuarcs onpenensite
MaKCHMaJIbHOE YHCIIO
AJIEKTPOHOB Ha YPOBHE (CII0€)
o popmyie,
XapaKTepU30BaTh MOPSIOK
3aIlOTHEHUS JIEKTPOHAMHU
[IOAYPOBHEN B aTOMax
XUMHUYECKUX IIEMEHTOB
MaJbIX U OOJBIITNX
TIEPHUOIOB,, 3AIMCHIBATh HX
3NEKTPOHHBIE (POPMYIIBI 1
rpaduuecKue CXeMbl, 1aBaTh
XapaKTEePUCTUKY
XUMHYECKUX 3JIEMEHTOB T10
MIOJIO’KEHUIO B
MIEPUOANYECKON CUCTEME U
CTPOCHHIO aTOMA.

PerynsarusHnsble:
[locranoBka yuebHOI
3aJa4M Ha OCHOBE
COOTHECEHHMS TOT'0, YTO
M3BECTHO U YCBOEHO , U TOTO,
YTO elle HEU3BECTHO
ITo3HaBaTenbHbBIE:
BeiBrkeHUE rUmoTes, ux
000CHOBaHHE,
JIOKa3aTeNbCTBO
KommyHuKaTHBHBIE:

VY4acTBYIOT B KOJJIEKTHBHOM
00CyXIEHUH TTPOOIIEM,
IMPOABIIAIOT AKTHUBHOCTH

BO B3aUMOJCHUCTBHUHM AJIS
perenus
KOMMYHUKAaTUBHBIX H
MO3HABATENbHBI X 3a/1a4.

Hcnons3oBaHue 3HaHUI
JUTSL PEeTeHUs] YIeOHBIX
3aa4.

Onpeaenars MaKCUMaNbHO
BO3MOXKHO€ YHCJIO 3JIEKTPOHOB
Ha SHEPreTUYECKOM YPOBHE.
3anuceIBaTh rpaguuecKue
ANIEKTPOHHBIE (POPMYIIHI S-, P- H
d-amemeHTOB. XapakTepu30BaTh
HOPSIIOK 3aII0THEHUS
3MEKTPOHAMHU SHEPTeTUYECKUX
YPOBHEW U MOAYPOBHEH B aTOMax




[Tonoxenue B
NIEPUOUYECKON CUCTEME
BOZIOpPOJa, TAHTAHOHIOB,

VY cBOAT MOI0KEHNE
BOJIOPO/Ia, TaHTaHOUIOB,

Per YIATHUBHBIC!
OHCHI/IBa}OT MMPaBUJIBHOCTDH
BBITIOJTHEHHS JEUCTBHS Ha

OBJ'Ia)IGHI/Ie HaBBIKaMH
JJIs1 HpaKTH‘IeCKOﬁ

OrnpenensTh MON0KEHUE
BOJIOPO/Ia, JTAHTAHOHIOB,

akTHHOMNOB B IICXD. . JEATEIIbHOCTH. akTHHOUNOB B IICXD,
AKTHHOWJIOB W MCKYCCTBEHHO YpOBHE aJIeKBaTHOM
HayuaTtcs xapakTepuzoBaTh N XapaKTepU30BaTh NOPAAOK
MOJIy4YE€HHBIX 3JIEMEHTOB. PETPOCTIEKTUBHOM OLIEHKH
MOPSZIOK 3aIIOTHEHUS [To3HABATC/ILHEIC: 3aITOTHEHNUS 3JIEKTPOHAMH
3JIEKTPOHAMU BriGupaiot Hanbosee SHEPreTUYECKUX YPOBHEN U
SHEPreTUYECKUX YPOBHEH 1 3¢ (eKTUBHBIEC CITOCOOBI MOJTypOBHEH B aTOMax
MMOTypOBHEH B aTOMax pelieHus 3aaay, JIAHTAHOUJIOB, aKTUHOUTOB — T
JIAHTAHOMJIOB, aKTHUHOUJIOB — KOHTPOJIMPYIOT 3JIEMEHTOB.
£ 57IeMEHTOB. Y OLIEHUBAIOT MPOIIECCUN
pe3ynabTaT JesATeIbHOCTH
KoMmmyHukatuBHbIE:
Koutponupyror nelictus
napTHepa.
BaneHTHOCTE 1 BaJICHTHBIC VCBOST BaJICHTHBIC Ilo3naBaTenpHEBIC: PazButne OOBSICHATD, B YEM 3aKJIFOYAETCS
BO3MOXHOCTH aTOMOB. BO3MOXHOCTH aTOMOB yCTaHaBJIUBATh NIPUUYNHHO- KOMMYHHKATUBHOI'O (U3NYECKUi CMBICI TOHSATHS

3JIEMEHTOB 2 MaJIoro
epuoaa.

Hayuatcs 00bacHATH
IIPUYMHY MX BBICIIEH
BaseHTHOCTH (IV),
OTIPEIeTISATh BAJICHTHOCTD
3JIEMEHTOB NPH 00pa30BaHUU
XHM. CBSI3H TIO JIOHOPHO-
AKIIENITOPHOMY 1 OOMEHHOMY
MeXaHHU3MY, COCTaBIISATh
rpadUIecKue CXeMbl
CTPOCHHS BHEIITHHUX
AJIEKTPOHHBIX CIIOEB aTOMOB,
MIOKa3bIBAIOIIME BaJICHTHBIC
BO3MOKHOCTH HEKOTOPBIX
aTOMOB XHUM. DJICMEHTOB B
BO30Y)XKIEHHOM U
HEBO30YKIEHHOM
COCTOSIHHH,
XapaKTepU30BaTh U3MEHEHHE
paznycoB aTOMOB XHM.
AJIEMEHTOB I10 TPyIIaM U

CJICJICTBEHHBIC CBSI3H.
KoMMyHHKaTHBHBIC: YMEHUE
OTIPEIENATH LIEIH CBOETO
00yYeHHUs1, CTAaBUTh U
(dhopMyupoBaTh s ce0st
HOBBIC 33]]a4u B yueOe u
MO3HABATEILHON
JESITeTBHOCTH, pa3BUBATh
MOTHUBBI U HHTEPECHI CBOCH
MO3HaBaTeNbHOU
JESITETBHOCTH.
PerynsatuBHbIe:
TIPOTHO3HMPYIOT PE3YIBTATHI
YPOBHS YCBOCHUS
MN3y4aeMoro MaTepHala;
IIPUHUMAKOT U COXPAaHAIOT
y4eOHYy0 3a/1auy.

KOMITOHEHTA BOOIICHUN
U COTPYTHUYECTBE CO
CBEpPCTHUKAMU U
YUUTEIISIMU.

«BaJCHTHOCTH».OOBSCHATD, YEM
OTIPEICIISIOTCS BaJICHTHbIE
BO3MO’XKHOCTH aTOMOB pa3HbIX
aneMeHTOB. COCTaBIATh
rpaduyeckue 3JICKTPOHHBIC
thopmyiet a3ota, hocdopa,
KHCJIOPOJIa U CEPHI, a TAKKE
XapaKTeprU30BaTh H3MEHEHHS
paznycoB aTOMOB XMMUYECKUX
3JIEMEHTOB T10 TIeproaaM 1 A-
rpyImniaM NepuondecKoin
TaOJIULIBI.




nepuoaaM, OOBSICHSITH
led'-ll/IHbl ATUX I/I3M€H€HI/II\/’I,
HX BJIMSHHUE HA BaJEHTHOCTD
M 0-B CBOMCTBa aTOMOB.

1.2. CtpoeHnue BemecTna (3 1)

OCHOBHBIE BHJIBI
XUMHUYECKOM CBS3H.
Honnas n KoBaJIcHTHAS
CBsI3b. MeTajutnueckas

CBsA3b. BonopoiHas CBsI3b.

Y CBOST onpeiesICeHUE XUM.
CBSI3U, BUJIBI XUM. CBSI3H,
MEXaHHM3MbI UX 00pa30BaHUSI.

HaydaTcsl ONPEeNITh B
XHUM. CBSA3U B HpOCTBIX n
CJIOKHBIX BCHICCTBAX,
COCTaBIIATh CXEMBI
o0pa3oBaHus BEIIECTB C
pa3J’II/I‘IHBIMI/I BHUJaMH CBA3H,
O0OBSICHATh MEXaHU3M
00pa3oBaHUs JOHOPHO-
aKUIENTOPHOM, KOBAaJIEHTHOMN
CBSI3H, 0COOEHHOCTH
BOJIOPOJIHOM CBSI3U.

PerynsatusHsle:
[Inanupyrot cBou AeHCTBUS
B CBA3U C ITOCTaBICHHON
3a/a4ell U yCIOBUSAMU
eepeleHHs
ITo3HaBatenbHbIE:

CraBst U GOopMyIUPYIOT
LeTH U IpoOIeMBbl ypoKa
KoMMyHUKaTHBHBIE:
AJIEKBaTHO HCIIOJIb3YIOT
peueBble cpeAcTBa A

3¢ (HEeKTUBHOTO pPEIICHUS
KOMMYHHMKAaTUBHBIX 3aj1ad.

PaszButHe 0CO3HAHHOTO,
YBOXHTEIHHOTO U
IIOOpOXKETATEITHHOTO
OTHOILIEHUA K APYTOMY
YeI0BEKY, €r0 MHEHHIO,
CITOCOOHOCTH BECTH
JTAAIIOT C IPYTUMH

IO IbMU.

OOBACHATH MEXAHU3M
o0pa3oBaHMs MIOHHOH H
KOBAJICHTHOM CBSI3U H
ocobeHHOCTH (pHU3HYECKHX
CBOMCTB HOHHBIX U
KOBQJIEHTHBIX COEIMHEHHH.
CocCTaBIATh 3IEKTPOHHBIE
(hopMyJIBI MOJIEKYT
KOBQJIEHTHBIX COEIMHEHHH.
OOBSICHATH MEXaHNU3M
o0pa3zoBaHHs BOJOPOAHOMN 1
MECTAJNIMYECKOM CBSA3CH U
3aBHCHMOCTb CBOMCTB BEILIECTBA
OT BHJIa XUMHWYECKOM CBSI3.

IIpocTtpancTBEHHOE
CTPOEHHE MOJIEKYIL.

Y cBOAT NOHATHSA :
reOMeTPHS MOJIEKYI,
rudpuar3anus opouTaiei u
reoMeTpHsi MOJIEKYII. SP°-
ruOpuan3anys y alKkaHoB,
BOJIbI, AaMMMAaKa, aIMa3a. Sp>-
ruOpuan3anms y CoeIMHeHNI
0opa, aIKeHOB, apEHOB,
JMEHOB, Tpadura. Sp -
ruOpuan3anms y COeIMHeHNI
OepuIUIHS, aTKHHOB,
KapOuHa.

Hayuatcsa xapakTepu3oBathb

PerynsarusHsble:
[Inanupyrot cBou AeHCTBUS
B CBSI3U C IIOCTaBJIEHHOMN
3a/1a4e ¥ yCIOBUSIMU €€
peeHus
Ilo3naBaTtenvHbIE:

CraBar u QopMyIHpYyIOT
LeJn ¥ PpoOJIeMbl ypoka
KoMMmyHuKaTHBHBEIE:
AJIEeKBaTHO HCITOJIB3YIOT
peveBBIECPEICTBA IS
3¢ (HEeKTUBHOTO pelIeHUs
KOMMYHHKATHUBHBIX 3371a4.

PazButne 0CO3HaHHOTO,
YBaKUTEIBHOTO U
JI0OPOXKENIATEITHHOTO
OTHOILUEHUS K IPYroMy
yesnoBeKy. Ero MueHuto,
CITOCOOHOCTH BECTH
JIAajor ¢
JPYTAMHA JIIOAbMHU.

OOBACHATH IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT
OpPTraHUYECKUX U
HEOPraHM4EeCKUX COCTUHEHHH C
MIOMOUIBIO NPEJICTABICHUH O
ruOpUIM3auy OpOUTaIeH.




IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI OPTaHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN
C IIOMOIIBIO ITPEACTABICHUN
0 THOpHUAN3AIIHN OpOHTaNICii.

CrtpoeHue KpUCTaIoB.

Kpucramindeckre pemeTku.

[IpuarHE MHOTOOOpa3HsI
BellecTB. JleMoHCcTpaunu.
Mopenu HOHHBIX, aTOMHBIX,
MOJICKYJIAPHBIX H
METAITHYECKUX
KPUCTAJUIMYECKUX PEIIETOK.
Mojaenu MoneKyn U30MepoB
1 TOMOJIOTOB.

YcBosT paznuynbie HOpMbI
MOJIEKYJI, OTIpECIICHHUE
BEIIECTB MOCTOSIHHOTO U
MEPEMEHHOT0 COCTaBa,
pa3NIuYHbIC BUABI
KPUCTAJUINYECKUX PELIETOK.

[lo3naBaTenbHbIC: YyMEHUE
OpPTaHHU30BEIBATH CBOIO
JIESITCIIbHOCTb.
KoMMyHUKaTHBHBIC:
MIPUHUMATE ¥ COXPAHSIThH
y4eOHYI0 3aa4y.
Perynsarusnsle:
(hopMUpOBaHUE U Pa3BUTHE
YMEHHI BECTU
CaMOCTOSITCILHBIN TTOUCK,
0TOOp MH(OPMAIIHH.

Oco3HaHue 1EeJIOCTHOCTU
MOJIYYCHHBIX 3HAHU.

OOBSACHATH 3aBUCUMOCTh
CBOICTB BEUIECTBA OT TUIIA €TO
KPUCTAJUIMYECKON PEIIETKH.
OOBSCHATH TPUUMHBL
MHOT000pa3us BEIICCTB.

1.3. Xumuueckue peakuuu (3 1)

Knaccuduxarms
XUMHUUYECKUX PEeaKIIUil.

VY CBOST NpU3HAKH
KJIacCU(PUKAIINN XUMHUECKIX
peaKIuii.

Hayuarcs
KJ1accu(pUIIUPOBATH
MIPEUIOKEHHbIE XHMUYECKHUE
peaKIyy 0 Pa3HbIM THUIIaM
KJIACCU(UKAIII.

[lo3naBaTenbHEIE:
yCTaHABINBATh IPUIUHHO-
CJIEJICTBEHHBIE CBSI3H.
KoMMyHUKaTHBHBIE:
YMEHHE ONPEAETATh LEIH
CBOET0 0OyYeHUs, CTABUTh
U hOpMYJIUPOBATH JIIS ce0st
HOBBIC 33]1a4 B yueOe u
[103HABATEJILHON
JeSTEeILHOCTH, Pa3BUBAThH
MOTHUBBI 1 UHTEPECHI CBOEH
[103HABATEJIBHON
JIESATEIbHOCTH.
PerynstuBHble:
MIPOTHO3UPYIOT PE3yIbTaThI
YPOBHS YCBOEHUS

PasButne
KOMMYHUKAaTHBHOT'O
KOMIIOHEHTA B OOILLIEHUH U
COTPYIHHYECTBE CO
CBEPCTHUKAMH H
YUUTEISM.

[lepeuncnsaTe mpuU3HAKH, 10
KOTOPBIM  KJIACCH(OUIHPYIOT
XUMUYECKHUE PEaKIHH.
OOBACHATD CYIIHOCTh
XUMHYECKON peaKinu.
CocTaBnaTh ypaBHEHHUS
XUMUYECKHUX PEaKLUH,
OTHOCSIIIIUXCS K ONIPEAEeNIEHHOMY
TUITY.




H3y4yaeMoro MaTepuana;
MPUHUMAIOT ¥ COXPAHSIOT
y4eOHYIO0 3a/1a9y.

10 CKOpOCTh XHMHYECKHX YcBosT MexaHu3MHI peakimii || [IpeameTHbIe: PazBuTtne OOBACHATDH BIUSHUE
peakuuii. Katanus. Ha MPUMEPE OPraHuYECKUX U aHAJIM3HPOBATH U OTOMPAThH KOMMYHHKATHBHOTO KOHIIEHTpAIlMid peareHTOB Ha
HEOPraHMYECKHUX BELICCTB, MHDOPMAITHIO; BHIIBIKEHHE || KOMTIOHEHTA B 0bImeHnH 1 ||CKOPOCTh TOMOTEHHBIX U
MOHSATHE CKOPOCTH IS ) reTeporeHHbBIX
N N TUIIOTE3 ¥ NX OOOCHOBAHHE; || COTPYTHHUYECTBE CO .
TOMOTEHHOW U TeTepPOTeHHOM . peaxiuil. OOBSICHATD BIHSHIAC
N MTOCTPOCHUE JIOTUYESCKON BEPCTHHKAMHU U
peaktuii, hakTopHI, OCTPOCHUE JIOTHHCCKO CBepC a pasTUYIHBIX (aKTOPOB Ha
BIIMSIOLIIE HA CKOPOCTh HEIH pACCYKACHHH. YAUTEIAMH. CKOpPOCTh XUMHYECKOH peakiny,
peaknu (npnpoua KOMMyHI/IKaTI/IBHblei BBI60p a TaxKe 3HAaUYCHHUC IPUMECHCHHU
pearupyromux BemecTs, OCHOBAHUM U KPUTEPUEB C KaTaan3aTopOB U HHTHOUTOPOB
KOHLIEHTpaLysl, IJIOIaab [EBIO BBIIEIEHUS Ha IIPaKTHKE.
COMPHKOCHOBCHUL, MIPU3HAKOB, YMEHHE C
TeMIleparypa)
TOYHOCTBIO BbIpaXaTb CBOU
Hayuatcst 00BSCHATH
neficTBIE KaKI0ro hakTopa, MBICITA B COOTBETCTBHUH C
BITUSIIOIIETO HA CKOPOCTh 3ajlajaMM 1 yCIOBHAMHU
peakuu Ha MpUMepax. KOMMYHHKAaLHH.
PerynsaTuBHBIE: IPUHATHE U
COXpaHeHue yueOHOU
3aJIa4H.
11 XHUMHYECKOE PABHOBECUE U Y CBOAT NOHATHE! IIpenmeTHsIe: OOBbeKTHBHOE OOBACHATH BIMSHUE U3MEHEHUS

YCIIOBHS €70 CMEILEHHS.
JdemoHcTpanum.
Paznuunblie TUIIBI
XMUMUYECKUX PEeaKLui,
BUJEOOIBITHI TI0
OpraHUYeCcKON XUMUHU.
JlaGopaTopHbIii ONBIT.
N3ydenne BnugHus
pa3INYIHBIX PaKTOPOB Ha
CKOPOCTb.

XIUMHYECKOE pPaBHOBECHE.
Hayuatcs oOBsCHATH
neiicTBre Kaxaoro daKTopa,
BJIMSIFOIIETO HA CMEIICHHE
XUMHYECKOTO PaBHOBECUS Ha
puMepax.

yCTaHaBIUBATh IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U
HCCIIEAOBAHUE HECTIOKHBIX
peanbHBIX CBA3EH U
3aBUCUMOCTEM.
KoMMmyHUKaTHBHEIE:
repeaya coiepyKaHus
nHpOpPMAaLIMH aIeKBaTHO
[TOCTABJICHHOU €N
PerynaruBnsle: coxpaHeHue
y4eOHOH 3a71a4u.

OIICHUBaHUE CBOUX
Y4eOHBIX TOCTHKCHHH,
MTOBEJICHUS, YePT CBOCH
JUYHOCTH, y4ET MHEHUS
JIPYyTUX JIIOJIEN Tpu
OnpeeIcHUU
COOCTBEHHOM TO3UIINN U
CaMOOIICHKE.

KOHILIEHTPALUX OHOTO U3
pearupyonmx BewecTs,
TEMIEPATypHl U AaBICHUS Ha
CMEILEHHE XUMHYECKOTO
paBHOBECHSL.

|| 1.4. PacTBOpHBI (5 4)




12

JucniepcHble CUCTEMBI

Y CBOST NOHSITHE:
«JIUCTIEPCHASI CUCTEMAY
Hayuarcs xapaktepu3oBaTh
CBOWCTBa Pa3IMYHBIX BHUJIOB
JUCTICPCHBIX CUCTEM,
YKa3bIBaTh MPUINHY
KOaryJsiiiuA KOJJIOUIOB U
3HAUEHUE ITOTO SIBJICHHUSI.

IIpenmeTHbIE:
aHaJIM3UPOBATh U OTOMPATH
rH(OPMAINIO; BBIIBUKCHHE
TUIIOTE3 U UX 0OOCHOBAHHE;
MOCTPOEHHUE JTOTUUECKOM
LIETIA PacCyKACHUM.
KommynukatuBHbIE: BEIOOD
OCHOBaHMM M KPUTEPHUEB C
1ECJIbIO BBIACICHUA
MIPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPAXXaTh CBOU
MBICJIN B COOTBETCTBHU C
3a/ladyaMy U YCIOBUSIMU
KOMMYHUKAIUH.
PerynaruBnsle: coxpaHeHue
y4eOHOM 3ajauH.

DOopMUPYIOT
HHTEpEC K MPUPOJTHBIM
pecypcaM Hallei CTpaHbl

XapaxkTepr3oBaTb CBOMCTBA
pa3IUYHBIX BUJOB IUCIIEPCHBIX
CHUCTEM, yKa3bIBaTh MPHIUHBI
KOAaryJsiliiy KOJUIOUIOB U
3HAaYEHHUE STOTO SBICHUS.

13 CriocoObl  BBIpaKEHUS HayuaTtcs pemarts 3anaun Ha || [lo3HaBaTenbHbIe: OBnaneHue HaBBIKAMU Pemats 3anaun Ha
KOHIIEHTPallMu PacTBOPOB. MIPUTOTOBJICHUE PACTBOPA OCYLIECTBIISTh IOUCK ISt MPUTOTOBJICHUE PACTBOPA
ONPeAEIEHHON MOJISIPHON HY)KHOU HH(GOpPMAIUH B MPaKTUYECKOU OonpeAeNEHHON MOJISIPHOM
KOHIIEHTpaluu y4eOHUKE. JIEATEbHOCTH. KOHLICHTpaL1H.
[TomyyaT BO3MOXKHOCTb KoMMyHUKaTHBHBIE:
Hay4UTHCS: pelaTh YYHUTHCS BBIPAXKATh CBOU
OJIUMITHAJIHBIE 3a7auu U E. MBICJIH B COOTBETCTBUU C
3aJladyaMy U YCIOBUSAMU
KOMMYHUKAIUH.
Perynsarusnsle:
MIPOTHO3UPOBATH
pe3yabTaThl YPOBHA
YCBOEHHUE U3y4aeMOro
Marepuaia.
14 Ilpakmuueckan paboma 1 Hay4arcs: obpamatscs ¢ PerynstuBHbIie: Oco3HaHue 1EeJ0CTHOCTH || 'OTOBHTH pacTBOp 3aJaHHOM

«[IpuroroBneHue pacTBOPOB
C 3aJJaHHOU MOJISIpHOU

JlaGopaTopHbIM

OcCylLEeCTBISAIOT MOIIAroBbIi

MOJIYYCHHBIX 3HAHMI.

MOJISIPHOM KOHIIEHTPAIIHH.




KOHIICHTpaIueii». o00opyoBaHUEM KOHTPOJIb 0 pe3yabTaTy
U HarpeBaTelbHBIMU [To3naBaTenbHbIE:
pudopaMu B COOTBETCTBHH || Birameror oOmuM mpueMom
C IPaBWJIAMH TEXHUKU peuIieHus 3aaa4
0e301acHOCTH, KoMmMmyHuKaTHBHBIE:
OMHCHIBATh XUMUYCCKUN YUUTHIBAIOT PA3HBIC MHEHUS
SKCIEPUMEHT C TIOMOIIBIO U CTPEMSITCS K
SI3bIKA XUMUH, JI€1aTh KOOPAMHALMY Pa3IU4HbIX
BBIBOJIBI IO pe3yibTaTam MO3ULIUY B
3KCIIEPUMEHTA. COTPYAHHYECTBE.
[TonyyaT BO3MOKHOCTh
Hay4UTHCS: OCO3HABATH
HE00X0UMOCTh
coOoIeHus
npaBui Tb u OT nns
COXpaHEHUS 3/I0POBbS
OKPY>KaIOIIHX.

15 DJIIEKTPOIUTUYECKAS VYcBosT, moueMy pacTBOpPbI ITo3HaBaTenbHbIE: DopMUPYIOT OOBACHATH, TOYEMY PACTBOPHI
nuccounanus. BogopoaHbrit BEIIECTB C HOHHOM 1 BLISBIIEHHE OCOOEHHOCTEH U || KOMMYHHKaTHBHBIIA BEIIECTB C MOHHOM U
rnokaszareib. Peakiu KOBAJIEHTHOH MOJSIPHON NPU3HAKOB OOBEKTOB; KOMIIOHEHT B OBIICHIH 1 KOBAJICHTHOU MOJISIPHON CBA3BIO
MOHHOTO OOMEeHa. CBSI3BIO MIPOBOJIAT MPOBOJSAT IEKTPUUECKUM TOK.

SJIEKTPUUECKUHN TOK, VPUBOMHTD IIPHMEDBL. COTPYAHMICCTRE €O Ompenensats pH cpens ¢
CYIIHOCTh XMMHYECKHUX KommyHuKATUBHELE: CBCPCTHUKAMH B MTOMOIIBI0 YHUBEPCATHHOTO
peakiui, MPOTEKAIOINX B B3aHMO/ICHICTBHE B X0/I¢ npormecce unaukatopa. OObICHATH ¢
BOJIHOM CpeJie. IPYIIOBOH pabOThI, BEIYT o0Opa3oBaTeabHON MO3UIIMI TEOPUU
Hayuarcst ¢ mosunun TO/, JTIAJIOT, YYaCTBYIOT B JIEATEIbHOCTH. 3IEKTPOIUTUIECCKOM
onpenensaTh Ph cpexpl ¢ JACKYCCUI; IPHHHMAIOT ZMCCOLMALMH CYITHOCTD
[IOMOILIBIO BOJIOPOAHOTO JPYrOe MHEHHE H MO3HIHIO. XHMAECKHX PEaKUUi,
TTOKa3aTelIst, COCTABIISIT MPOTEKAIOIINX B BOJTHOM cpejie.
MOJIHBIE M COKpalIlEHHbIC PeryntusHbre: CocTaBnsiTh MOJIHBIE U
HOHHBIEC YPaBHEHUS TIPOTHOSHPYIOT pe3yIbTATBI COKpAaIll€HHbIC HOHHBIE
peaKIUid. YPOBHA yCBOCHUA YpaBHEHUS peakiiuii,
M3y4aeMOTO MaTepHana; XapaKTEPHU3YIOMINX OCHOBHBIE
[IPUHUMAIOT U COXPaHSIOT CBOMCTBa Ba)KHEUIINX KJIACCOB
yueOHyI0 3a7auy. HEOPraHUYECKUX COCTUHEHUH.
| 16 || || I'uaponus opraHuyYecKux u || _Hayuarcst 00bscHATE || ITo3naBarenbHbIE: || OBnazeHne CUCTEMOM ||Onpej:[ensm) pEeaKIuIo CpeJibl




HEOPTaHUYECKUX
COEMHEHHUI.
JlaGopaTopHble ONBITHI.
Onpenenenne peakuuu
CpeIBl yHHBEPCATbHBIM
uHANKaTOpoM. ['uapomnus
coJel.

MEXaHU3M TUAPOIN3a
COJICH, 3aMUCHIBATh
YpaBHEHUS THAPOIH3A
OpraHUYECKUX U
HEOPTraHWYECKUX BEIICCTB

B MOJICKYJISIPHOM, TIOJTHOM U
COKpAaIEHHOM HOHHOM
BHUJIC.

(hopMupoBaHue MpoOIEMBI
ypOKa, CO3[JaHHe aJrOpUTMAa
JeSITEITBHOCTH TPH
penieHur npoOIeMBl.
KoMMyHHKaTHBHBIE: TIOHMCK
Y BBIJICIICHUE HEOOXOIUMOM
nH(pOpMAaIUU; YMEHHUE C
JOCTATOYHOU TOYHOCTBIO
BBIPaXKaTh CBOU MBICIIU B
COOTBETCTBHU C 33J]a4aMH U
YCIOBHSMU KOMMYHHKAIIHH.
PerynsTuBHbIC: IPUHATHE U
COXpaHeHHUe yaeOHOU
3aJauu.

3HAHUH U MPUMCHCHUC UX
B JKM3HCHHLIX CUTyallUAgX.

pacTBOpa COJIM B BOJIE.
CocTaBnATh ypaBHEHMSI peaKIHii
THIPOJIN3a OPTaHUYECKUX U
HEOPraHMYECKHUX BELIECTB.

1.5. DnekTpoxumMuyeckue peakuun (4 1)

17

XUMHUYECKHE UCTOYHUKHI
ToKa. Psit cTaHmapTHRIX
AJIIEKTPOJIHBIX TTOTCHITHAIOB.

YcBOoST MpUHIATT pabOTHI
rajJbBaHUYECKOr0 JIEMEHTA,
YCTPOMCTBO CTaHIAPTHOTO
BOJIOPOJHOIO JIEKTPOJA.
Hayuatca nonp3oBaThCA
PSI0OM CTaHIAPTHBIX
3JIEKTPOAHBIX TTOTEHIHAJIOB.

[lo3naBaTenpHbBIC: TOUCK U
BbIJIeJIEHHE HEOOXO MO
nHpOpMAIIUH;
CHUHTE3UPOBATh UMEIOLIIECS
3HaHUsI; BEIOOp OCHOBAHHM
U KPUTEPUEB LIS
MOCTPOEHUS JIOTHUECKON
LIETIA PacCyKIAEHUI, yMEHUE
MIOJTHO BBIPAXAaTh CBOU
MBICITH.
KoMmMmyHuKaTHBHBIE:
(hopMHpOBaHUE U pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH.
PerynsatuBHble: ymeHnue
OpPTraHU30BHIBATH CBOIO
NeSTeILHOCTD, BEIOMPATH
CpeACTBa Ul peann3alum

Oco3Hanue 1IeI0OCTHOCTH
3HaHWM KaK Ba)KHEHIIIETO
KOMIIOHEHTa Hay4YHOU
KapThbl MUpA.

OOBACHATH TPUHITUT PAOOTHI
rajJbBaHMYECKOTO JIEMEHTA.
OOBACHATH, KaK yCTPOEH
CTaHIAPTHBII BOJTOPOIHBIN
anekTpon. ITone30Barees psaom
CTaHIAPTHBIX 3JEKTPOJHBIX
MNOTEHLIUAJIOB.




|| HeJe.

18 Koppo3sus metainos u eé YCBOAT CYLIHOCTH PerynsrtuBHbie: OBrnanenue cucteMon . OTnyaTh XUMHYECKYIO
MpenynpexIeHHUE. KOPPO3HH H CIIOCOOBI PaznuuaroT cnoco6 u 3HaHUHN U IPUMEHEHHUE UX |[KOPPO3HIO OT
OOpBOBI ¢ KOPPO3HEH; pe3yIbTaTAeHCTBUS B )KMU3HEHHBIX CUTYaIUAX. |[3ekTpoxumudeckoil. OObSICHATH
Hayuarcs ucnonp3oBath [lo3naBaTenbpHbIE: IIPUHLMIIBI 3aLUTHI
npuoOpeTeHHbIC 3HAHUS U Brnanerot obummM npuemom METaJNTMIECKUX U3ACTHN OT
YMEHUS B IPAKTUIECKOI peleHus3agay KOPpO3HHU.
JeSITETbHOCTH U KommyHnukatuBHbIE:
[TOBCETHEBHOM KHU3HU JUIS: AJIEKBaTHO UCIOB3YIOT
OOBSICHEHHUS XUMHUYECKUX peueBbIeCPEaCTBA IS
SIBIIEHUH, TPOUCXOSAIINX B 3¢} EKTHBHOTOPEIICHHS
npupoze, ObITy U Ha KOMMYHHMKAaTUBHBIX 3a7ad.
MIPOM3BOJICTRE;
OTpeieNICHHs] BO3MOKHOCTH
MPOTEKAHUS XUMHYECKHX
MPEBPAILECHUI B Pa3IUYHBIX
YCIIOBUSAX U OLEHKH UX
MOCJIEICTBUH.
19 ONeKTpoIu3. Y CBOSAT NOHATHS: [lo3naBaTtensHBIE: BEIOOD OBnazieHre HaBbIKAMH OOBACHATH, KAKHE MPOLECCH

OKHUCJIUTED,
BOCCTaHOBUTED,
OKHCJICHHE,
BOCCTaHOBJIEHHUE;
MPAKTUIECKOE MPUMEHEHHUE
3JIEKTPOJIU3A.

Hayuarcs 3anucbiBaTh
YpaBHEHUS peaKui
MOJTyYEHHS] METAJIOB C
Touku 3penus TOL u
y4eHHSI 00 OKUCIUTENBHO-
BOCCTaHOBUTEIBHBIX
Mpoleccax, COCTaBIATh

OCHOBAHMI U KPUTEPUEB
ULl CPaBHEHUSI.
KoMMyHUKaTHBHBIE:
y4acTBOBATh B
KOJIJIEKTUBHOM OOCYXII€HHN
po0JieM; 0OMEHUBATHCS
MHEHUSMH, TOHUMATh
MTO3UIINIO TApTHEpA.
PerynsatuBHble: ymeHue
OpraHHU30BaTh CBOIO
NEeSTeNbHOCTD, OMPEIENATh
€€ 3a/1a4M U OLICHUBATh
JOCTUTHYTBHIE PE3YIbTATHI.

JUI TIPaKTU4YECKOM
IESITENBHOCTH.

IIPOUCXOAST Ha KaTOJE U aHOJIE
U 3JIEKTPOJIM3€E PACIUIABOB U
pacTBopoB cosiel. COCTaBIATh
CyMMapHbI€ YpaBHEHHS PEeaKIIHii
UIEKTPOIIH3A.




CYMMAapHBLIC YPAaBHCHUA
peaKuHﬁ QJICKTPOJIN3a.

20 Koutpoannasi padora 1 no Hayuarcs: npuMeHsTh Perynarusnsle: BripaxkaroT ajekBaTHOE KonTposnb npeaMeTHbIX U
teme «Teoperuueckue MIOJIyYCHHBIE 3HAHUS U OCYIIECTBIISIOT [IOHUMaHUE NPUYUH METaIPEMETHBIX Y4eOHBIX
OCHOBBI XUMUH. c(hOpMUPOBAHHBIE YMEHUS HOMIATOBBIA ¥ HTOTOBBII yCIiexa U Heycrexa JICHCTBHH 110 Teme
JUISL pelIeHusl y4eOHBIX KOHTPOJIb yueOHOi «TeopeTHICCKHUE OCHOBI
XUMUN.
3ajad. 10 pe3yJbTaTy JeSITeTTbHOCTH.
Ilo3HaBaTenbHEIE:
CTpPOSIT peueBoe
BBbICKa3bIBaHHE B YCTHOH 1
MMMCEMEHHOHN opme
KoMMyHUKaTHBHBIE:
DOopMyIHPYIOT
cOOCTBEHHOE MHEHHE
U TIO3ULIHIO.
2. Heopranunyeckasi xumus (11 u)
2.1. Metamibl (6 1)
21 OOmias xapakTepucTHKa U YcBosT nousitue || Ilo3HaBarenbHbIe: yMeHHE OBnazieHre HaBbIKAMU
CIIOCOOBI MOTyYeHUS METAJUIMYECKOH  CBSI3U M || opraHM30BBIBATH CBOIO JUTSL TPaKTUIECKON Xapaxrtepu3osars oouue
METaJUIOB METATHIECKOH . JEATENBHOCTD, BEIOUPATH NEeSTeTHbHOCTH CBOMCTBA METAIJIOB
JdemoHcTpauus KPHCTAJLTACCKOM PCLICTIH, CpencTBa s pealu3aluy DPasbACHATD NX Ha OCHOBC

OO0pa3iibl METAJIOB U UX
COCJIMHEHUM, CIIJIAaBOB.

(busnuecKkue U XUMHYESCKHE
CBOMCTBa METAJLIOB;
XapaKTePUCTUKY METaJIOB
[NIABHBIX U [0OOYHBIX
MOJATPYII  MEPHOANICCKOM
CHCTEMBI, OOIIME CIIOCOOBI
HOJIyT-IeHI/IS[ MCTAJIJIOB B
MPOMBIIIIJICHHOCTH;

Haywarcs pmaBath 0O0mIytO
XapaKTEpUCTUKY METAJLIOB,

LIEJIEH.
KoMmMmyHuKaTHBHBIE:
NIPUHUMATh U COXPaHSITh
yaeOHYIO 3a/1aqy.
PerynsatusHsle:
(hopmupoBaHUe U pa3BUTHE
YMEHUI BECTH
CaMOCTOSITENbHBIN TIOUCK,

NPEACTaBICHUI O CTPOCHUH
aTOMOB METAJUIOB,
METAJIIMYECKOM CBA3H U
METaJUIMYECKON
KPUCTAJUIMYECKON PEIIETKE.
WnmroctpupoBats npuMepamMu
CHOCOOBI IMTOTyYSHHST METAILJIOB.




OOBSCHATh HMX (PUINIECKUC
CBOMCTBA, JIOKa3hIBaTh
XUMHAYECKHE CBOMCTBA,
3aIKMCHIBATh ypaBHEHUS
peakIuii B MOJIEKYJISIPHOM U
OKHUCJIUTEIBbHO-
BOCCTaHOBHUTEJILHOM BUJIE.

0TOOp MHPOPMALHH.

22 00630p MeTaTUIECKUX YcBosr xapaktepucTuky | [lo3HaBaTenbHbIE: BBIABIATH || POpMHUPYIOT HHTEPEC XapakTepru30BaTh XUMHUYECKHE
aneMeHToB A- u b-rpymm. METaJIJIOB TIABHBIX || 0COGEHHOCTH M IPH3HAKH K KOHKPETHOMY KJI1accy, cBoiictBa metainioB |A—IIA
JdeMoHcTpanus noarpynn IIC, ucxonms u3 0GBEKTOB; PUBOUT TOMCK TOMOJNHUTENbHOH ||[TPYIH H AIIOMHHHS, COCTABIIATh
Bzaumoeiicteue metayuios ¢ || moaoxenus B [IC  m [pHMepH B KauecTae HHGOPMAIHH O HEM. COOTBETCTBYIOLIHE YPABHEHNUS
KHCIIOPOOM, KHCIOTaMH, CTPOEHHMSI aTOMOB. e — peakuuii. OOBACHATH
BOIOM. J[OKA3ATETBCTRO Hayugatcs O6”biICH$[TI> KosymiKaTHBIBLC: O0COOCHHOCTH CTPOCHHS aTOMOB
aM(OTEpHOCTH AMIOMUHUS U VISMICHEHI CBOHCTE B3aI/IMO,Z[eI7ICTBOBaTI>‘ B XO7€ );[I;IMI/II/I(I: ;;EZI?KZ??;:;:&B?H%HH
€ro ruIpoKcua. FIPOCTRIX BEIECTS IPYIIOBO# pabOTHI, BECTH MgﬂﬂeneeBa. o

METAJIJIOB, a TAKXKE UX ’
COEMHEHU B IIpeenax JANATIOT, yHaCTBOBATE B
OJTHOTO NEPHOAA U TTIaBHOU JINCKYCCHIT, IPUHAMATE
roxrpymms TIC, Jpyroe MHEHHUE U MTO3UIIH.
XapaKTepH30BaTh Perynarusnsle:
XUMUYECKUE CBOICTBA TpOTHO3MPOBATE
POCTHIX BemecTs MeTayutop || PE3Y/IPTATEl YPOBHA
(rmaBubIX moarpynm I-111 YCBOCHHA H3YHACMOTO
TpYII), CBOMCTBA HX MaTepuaia; IpUHUMATh U
COEAMHEHHH (OKCHUIOB, COXpAHATH y4eOHYIO
THJIPOKCHUIIOB), 3aIIUCHIBATh ajaty.

YPaBHEHUS PEAKLUil B

MOJIEKYJISIPHOM, HOHHOM H

OKHCIIUTENbHO-

BOCCTAaHOBUTEIEHOM BH/IE.

23 Menp. lHunk. Tutan. Xpom. _YcBosit  xapakrtepuctuky || [loznaBarenbHbie: BRIABIATE || Kpatko  dopmymupytoT |[CocTaBisth ypaBHEHUS peakiunii,
JKene3o, HUKeIb, IIATHHA. XUMHYCCKUX QJIEMEHTOB (| 0cOOEHHOCTHU M MPU3HAKU CBOHY MBICIIH. XapaKTepHU3YIOLUX CBOICTBA
JleMoncTpanus MOOOUHBIX MOAIPYII (MENW, || oGrekTo; HPHMBOIUTH CHCTEMATU3HPYIOT M€Y, IIMHKA, TUTAHa, XpPOMa,
Bsaumozericteue menu n Kenesa, xpoma) O\ ipumMeps! B kauecTse uH(OpMAIHIO. Kelesa.

KeJesa € KUCTIOPOAOM, nonowketmo 5 IC BBIIBUTAEMBIX NONOkeHuit. || [IpugepxkuBarot

CTPOCHUIO aTOMOB,




B3aMMOJICHCTBUE MEAH U
xKeJe3a ¢ KUCIIoTaMu (cepHas,
comnsiHas). [lomydaenne
rugpokcunoB Menu (L) u
xpoma(lll), okxcuma Memm.

XapaKTePUCTUKY  MPOCTHIX
BEIIECTB METAILJIOB
MOOOYHBIX MOATPYIH (MenH,
Kenesa, XpoMma),
BayKHEHIIINE CTEIIEHH

OKHCJICHUSI MEIM, KeJesa,
XpoMa B HUX COEAUHEHUSIX
(oxcuaax, THAPOKCUAAX).
_Hayuatcs xapaxktepuzoBatb
(hm3nUecKre U XUMHYECKUE
CBOICTBa METAJIJIOB B
CpPaBHEHUU C METAJIIaMHU
[JIABHBIX TIOJTPYIII,
3alUCHIBATh YPaBHEHUS
peakuil B MOJIEKYJISIPHOM U
OKHUCIIUTENIbHO-
BOCCTAHOBUTEIBHOM BHJIE,
MPOTrHO3UPOBATh
XMMHYECKHE CBOMCTBA
COEIMHEHUI METaJUIOB
(memm, xene3a, Xpoma) 1Mo
CTEIIEHU OKHUCIICHUS U
XapaKTepU30BaTh HA
HIpUMEPE 3aIIUCU YPAaBHEHUI
peakuil B MOJIEKYJISIPHOM U
WOHHOM BHJIE.

KoMMmyHHKaTHBHBIE:
B3aUMOJICHCTBOBATh B XOJI€
TPYHIIOBO# paboTHI, BECTH
JTUAJIOT, Y4aCTBOBAaTh B
JCKYCCHU; TIPUHUMATh
JPyroe MHCHHUE U TTO3UIUH,
JIOMTYCKAaTh CYIIIECTBOBAHUE
Pa3HBIX TOYCK 3PCHHUSL.
PerynsatuBHbIe: 0OCO3HaHME
KayecTBa M YPOBHS
YCBOCHHSI;, BOJICBAs
CaMOPETYJIIAIMSA, KaK
CIIOCOOHOCTH K
MOOHIHM3AIUH CHIT U
SHEPTHUU.

onpenenEHHbIA CTUIIb TIPU
BBICTYILICHUU.
TosnepaHTHO CTPOST
OTHOILEHUS C JTIOAbMU,
HaXOZST KOMITPOMUCCHI.
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CnaBbl METAJLIOB.

VcBosT CBOMCTBA CILIaBa,
HX COCTaB U MPUMEHEHUE.

PerynstuBHbIe:
OcCyIeCTBISIOT MOIIaroBhIi
KOHTPOJIb TI0 PE3yIbTATy
[lo3naBaTtenvHbIE:
IIpoBoasT cpaBHEHUE U
KJ1accU(UKAIHIO TIO
3aJJaHHBIM
KpUTEPUIM
KoMMyHUKaTUBHEIC
KontponupyroT nelictBus
MapTHepa.

BecTtn muaior.
¢dopmynupoBartb
CBOM MBICIIH.

Kpatxo

CucreMaTHU3upOBaTh
nHOpMaIIio.
YMeTb JOHECTH CBOE
MHEHHUE JI0 JPYTHX.

IIpencka3biBaTh CBOKCTBA
CIIaBa, 3Hast Er0 COCTAB.

25 OKCHUIBI U TUAPOKCHUIBI VCBOST Kak U3MEHSIOTCS [To3naBaTeNbHBIC: YMEHUC OsBnageHue CUCTEMOMN OOBACHATE, KAK N3MEHSIOTCS
MCTAJII0B. CBOICTBAa OKCUAOB U BECTH CaMOCTOSTEIbHBIN 3HAHMI. CBONCTBA OKCHJIOB U
JAemoncTpanus TUIPOKCHIOB METAILIOB 1O HOKCK, 0T60p HH(POPMALIUH, THIPOKCUZIOB METAILIOB 110
B3anmoneicTre OKCHIOB U neproiaM u A-rpyrmnam ee mpeoOpa3oBaHue. EZII; Egiiﬁ;gggﬁgﬁ;ﬁm
THUIPOKCH/IOB METAIIJIOB C o . .
ccoTavm, JoKasaTCILoTEo HQEHOHH‘IGCKOI/I TaOJIMIIBI. KoMMyHHKaTHBHEIE: 06Tl SICHSITD, KAK H3MEHSIOTCA

. ydarcd opmupoBanue CBOMCTBA OKCHUIOB U
aM(bOTEPHOCTH COSAMHEHHI XapaKTEpU30BaTh CBOMCTBA || COOGCTBEHHOrO MHEHHMS THPOKCHI0B XUMHYECKOTO
xpoma(LID). OKCHJIOB, TUJIPOKCHJIOB, MO3HUIIHH. BJIEMEHTA C MOBBIIICHUEM

3aIHCHIBATh YpPaBHEHUS PerynstuBHbIe: CTCTICHHM OKHUCJICHUA €T0 aTOMa
peakuuii B MOJIEKYJISIPHOM, IJJAHUPOBAHHUE CBOMX 3aITHChIBATH B MOJIEKYJISAPHOM U
. o WOHHOM BHJI€ yPaBHEHHUSI
HOHHOM M OKHCIHTEILHO- JIEHCTBUI B COOTBETCTBUU C .
. N XUMHYECKUX PEaKIni,
BOCCTAHOBUTEJILHOM BHJIE. IIOCTAaBJIEHHOM 3aJauel 1 XAPAKTEPH3YIOMHX KHCIOTHO-
YCJIOBHAMU €€ pealin3alini, OCHOBHBIE CBOMCTBA OKCHUIIOB U
B TOM YHCJIC BO BHYTPEHHEM THIPOKCHJIOB METAIJIOB, a
IIJIaHE. TAaKXXC OKCIICPUMEHTAJIBHO
JTIOKA3bIBATh HAIMYKE DTHX
CBOICTB
26 Ilpakmuueckan paboma 2 Hay4arcs o6pamaTtscst ¢ PerynstuBHbI€: Oco3HaHue 1EeOCTHOCTH  ||Pacmo3HaBaTh KaTHOHBI COJICH

«Pemenue
SKCIEPUMEHTAIBHBIX 33]1a4
o TeMe «MeTaJlibn).

JlaGopaTopHbIM
obopymoBaHuEM

W HarpeBaTeIbHBIMH
npubOpaMu B COOTBETCTBUH

OcCylLEeCTBISAIOT MOIIAroBbIi
KOHTPOITb 10 Pe3yIbTaTy
Ilo3naBaTeabHBIC:

Brnagerot obuum npuemom

MOJIYYCHHBIX 3HAHMI.

C IOMOIIBI0 KaUYE€CTBEHHBIX
peakIuii.




C TIpaBUJIAMH TEXHUKH
0e30IacHOCTH,
OIMCHIBATh XUMUYECKUI
AKCIIEPUMEHT C IIOMOIIBIO
SI3BIKA XMMHH, JIe7IaTh
BBIBOJIBI TTOPE3YJIbTaTaM
SKCIIEPUMEHTA.

[TonyyaT BO3MOXKHOCTh
Hay4YUTHCS: OCO3HABATH
HEOOXOJIMMOCTh
COOTIOACHUS

npaBun Thb u OT mis
COXPaHCHUS 3710POBbSI
OKPY>KaOIIUX.

peuieHus 3aaa4
KommyHukatuBHbIE:
YUUTHIBAIOT pa3HbIC
MHEHHUSI U CTPEMSTCSK
KOOPJIMHAIINA Pa3TNIHBIX
MO3UIUN B
CoTpyaHudecTse.

2.2 HemeTtamnnl (54)
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0O030p HEMETAILIOB.
CBolicTBa 1 IPUMEHEHHE
BaXHEHIINX HEMETAILIOB.
JdemMoHcTpanun
OO0pas3iibl HeMETaJLIOB.

MO,Z[eJ'II/I KPpUCTAJUTMYCCKUX

peuérok anMasa u rpadura.

YcBosT cocTaB, CTPOEHUE,

CBOIiCTBA WM IMPUMCHCHUC
MMPOCTBIX BCIICCTB
HEMCTAJIJIOB

Hayuarca omnpenensite BUI
XUMHAYECKOH  CBSI3HU, THII
KPUCTAJUIMYECKOU PELIETKU
B TPOCTHIX  BEMIECTBAaX
HeMeTall1ax )44 X
COCIUHECHHSIX, 3aIlNCHIBAThH
YpAaBHEHUSI  peakuuid B
MOJICKYJIIPHOM, HOHHOM H
OKHUCJIUTEIIBHO-

BOCCTAaHOBUTEJILHOM  BHJIE,
permaTrh KadeCTBEHHBIE W
pacyeTHbIe 3a7a4un I10
JAaHHOU Teme, paclio3HaBaTh
BEIIECTBA 10 KAYESCTBEHHBIM
peakusm, MPaBUILHO
MIPOBOJIUTH OIIBITHI,

ITo3HaBarenbHBIE: YMEHHE
BECTH CaMOCTOSITEIIbHBIH
MTOKCK, 0TOOp WHpOPMAIIHH,
ee nmpeoOpa3oBaHue.
KommyHnukatuBHbIE:
(dbopmupoBaHue
COOCTBEHHOI0 MHEHUS U
MO3ULIUH.

Perynarusnsle:
IUTAHUPOBAHUE CBOMX
JICUCTBUI B COOTBETCTBUHU C
[IOCTaBJIEHHOM 3a7aueil 1
YCIOBHSIMU €€ pealn3alyi,
B TOM YHCJI€ BO BHyTPEHHEM
IUTaHe.

DOopMUPYIOT UHTEPEC

K JJaHHOMY KJIaccCy,
MOKCK JTOTIOJTHATEIBHON
WHPOPMAITUH O HEM.

XapakTepru3oBarth 001Iue
CBOICTBa HEMETAJUIOB U
Pa3bACHATH X HA OCHOBE
IIPEACTABICHUNA O CTPOCHUH
atoma. HaswiBaTh 001acTH
HPUMEHEHUS BXKHEHIIINX
HEMETaJIJIOB.




coOnromast mpasmiia o Th.
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OO6mrast XapaKkTepUCTHKA
OKCUJOB HEMETAJIJIOB U
KHUCIIOPOJCOICPKAIIUX
KucnoT. OKUCITUTENbHBIE
CBOMCTBa CEPHOM M a30THOM
KucaoT. Bonoponnsie
COCIMHEHUSI HEMETAaJIOB.
JdemoHcTpauuu
B3aumopaeiicTBue ¢ MeIbrO
KOHUEHTPUPOBAHHON CEPHOM
KHUCIIOTBIL,
KOHLICHTPUPOBAHHON U
pa3baBiIeHHON a30THON
KHUCJIOTHI.

Y CBOST coCTaB, CTPOCHHUE,
CBOICTBa U IPUMEHECHHE
OKCHUJIOB, JICTYUUX
BOJIOPOJIHBIX COEMHEHUM
HEMETaJNIOB
_Hayuarcs_cocraBnsite
(hopMyITel
KHUCJIOPOJCOACPKAIINX U
0OECKUCIOPOTHBIX KUCIIOT,
00pa30BaHHBIX
HemeTtamamu I-111
[IEPUOJIOB, ONPEAEIATh BU]
XUMHUYECKOMN CBSI3H, THII
KPUCTAJUIMYECKON PELLETKH,
XapaKTepU30BaTh
XUMHUYECKHE CBOMCTBA
KHUCJIOT, 3alMChIBATh
YpaBHEHUS] XUMUYECKHUX
peakuii B MOJIEKYJISIPHOM,
HOHHOM M OKHCJIUTEIBHO-
BOCCTaHOBUTEJILHOM BHJIE,
XapaKTepU30BaTh
OKHUCJIUTENIbHBIE CBOMCTBA
a30THOH U
KOHLIEHTPUPOBAHHOU
CEpHOM KHCIIOT,
paccTaBisiTh

K03 PUITUEHTH METOIOM
AJIEKTPOHHOTO OanaHca,
O0OBSCHATh H3MCHCHUE
KHCJIOTHO-OCHOBHBIX
CBOMCTB BOJOPOJIHBIX
COCIMHEHHI U OKCHJIOB

Ilo3HaBarenbHEIE:
YCTaHOBJICHUE TIPUIHHHO-
CJICICTBEHHBIX CBSI3CH U
3aBHCUMOCTH MEXIY
00BEeKTaMH.
KoMmMmyHuKaTuBHBIE:
IJIAHUPOBAHHUE IICIH U
CITIOCOOBI B3aMMOICHCTBYS,
00OMEH MHEHUSIMHU,
MMOHUMAaHUE 03NN
mapTHepa.

PerynsatuBHbIe: cOXpaHeHHE
yueOHOH 3a1a4u;
YUUTHIBATh BBIJICIICHHBIC
YUUTEJIEM OPUCHTHPBI
JeHCTBUSL.

DOopMUPYIOT UHTEPEC

K JJaHHOMY KJIaccy,
MOKCK JTOTIOJTHUTEITBHOMN
HH()OPMAITIH O HEM.

XapaxkTepr3oBaTb CBOMCTBA

BBICIINX OKCHUJI0B HCMCTAJIJIOB

KHCJIOPOJICOACPKAIINX KUCIIOT,
COCTaBJISATh YPAaBHCHHUS
COOTBETCTBYIOILUX PEAaKLU U
OOBSICHATB UX B CBETE
npeacTaBiIeHU 00
OKHCIIUTENIbHO-

BOCCTaHOBUTEIIBHBIX p€aKIUAX U

3IEKTPOIUTUIECKOM
muccoranyy. CocTaBiIATh
YpaBHEHUS peaKkuii,
XapaKTEepU3YIOLIUX
OKHCIIMTECIIbHBIC CBOMCTBA
CEpHOU U a30THOM KHUCIIOT.
XapakTepru30oBaTh U3MECHEHHE
CBOIICTB JIETYYHX BOAOPOIHBIX
COCIUHCHHI HEMETAJIJIOB IO
nepuony u A- rpynnam
MIEPUOJNYECKON CUCTEMBI.




HEMCTAJIJIOB I10 NIEpHUOoJaM 1

TpyHIaM.
29 I'enetnyeckas cBs3b Hayuatcs onucsiBath [lo3naBaTenbHbIE: OBnaneHue cucteMoin CocTaBneHue 1ernoyex
HEOPraHU4YCCKUX U CBOICTBa BBIOMPATh HanboJIee 3HaHU. NpeBpaLCHHI,
OPTraHNYECKUX BEILECTB. OpTaHMHecKHX COeHHEHHUIL >bdeKTHBHBIE CTOCOGHT TPOTHO3MPOBAHHE XHMUYECKHX
COCTaBJISITh YPaBHEHUS pelieHns 3ajay; CBOUCTBA HEOPTaHHMACCIIX 1
. OpraHMYECKUX BEIIECTB Ha
PCaKIm, KOHTPOHPOBATE I OCHOBE UX CBOWMCTB M CTPOCHHS.
COOTBETCTBYIOIINX OLIEHMBATh MPOLECC U
«LIETIOYKE» MpEeBpaIleHul. pe3ynbTaT IeATENbHOCTH.
[TonyyaT BO3MOKHOCTh KommMmyHuKkaTuBHbBIE:
HAay4YUTBCS: IPOTHO3UPOBATH A0TrOBapuUBaTLCA O
XUMUYECKUE CBOICTBA pacnpezneneHun QyHKIUN 1
HEOpPTaHUYECKUX U poJieil B COBMECTHOM
OpPraHnvycCKuXx BCUICCTB HAa JACATCIIbHOCTU.
OCHOBE UX CBOICTB U Perynarusnsie: ymeHue
CTpOCHMUA. OpraHu30BbLIBATL CBOIO
NeSITENbHOCTD, BEIOUPATH
CpeACTBa Ul peann3alum
nenen.
30 Ilpakmuueckas paboma 3 Hayuarcs obpamatbcs ¢ PerynsatusHsle: Ocoznanue nenoctHoctn || [IpakTndeckn pacno3HaBath

«Pemienue
SKCIEPUMEHTAIbHBIX
o teMe «HemeTtamie.

3a1a4

71a60PaTOPHBIM
o0opynoBaHHEM

W HarpeBaTeIbHBIMH
npudopaMu B COOTBETCTBHU
C IIpaBUJIAMU TEXHUKH
0e30IacHOCTH,
OIMCHIBaTh XMMUUECKUI
SKCHIEPUMEHT C TIOMOIIHEO
SI3bIKa XUMHH, JIeTaTh
BBIBOJIBI 110 PE3YJIbTaTaM
9KCTIEPUMEHTA.

[Tonmy4at BO3MOXXHOCTh
HAYYHUTHCS: OCO3HABATh
HE00X0UMOCTh

OCyIIeCTBISIOT MOIIArOBbIiA
KOHTPOJIb TI0 Pe3yJIbTaTy
ITo3HaBaTenbHbIE:
Brnagerot oburim npuemMmom
penieHus 3aaad
KoMMyHUKaTHBHBIE:
Y4YUTHIBAIOT pa3Hble
MHEHHUS ¥ CTPEMSTCS K
KOOPIMHAIINA Pa3INIHBIX
TO3HIINH B
CotpynHuiecTse.

MOJYyYEHHbIX 3HAHUH.

B€OICCTBA C IIOMOIIBIO
Ka4C€CTBCHHBIX peaKLII/IfI Ha
AHHUOHBI.




coOmroIeHUs
npasun Th u OT ans
COXPaHEHUs 310POBbSI

OKPY>KaIOIIUX.
31 Koutpoannasi pa6ora 2 1o Hayuarcs npumeHsTh Perynarusnsle: BripaxkaroT ajiekBaTHOE KonTposnb npeaMeTHbIX U
teme «Heopranmueckas MOJTyYCHHBIC 3HAHUS U OCYIIECTBIISIOT MMOHUMAaHUE TPUIUH METanpeAMETHBIX Y4eOHBIX
XUMUS» chopMUpOBaHHBIE YMEHUS MOIIArOBbIM U UTOTOBBII ycmexa 1 Heycnexa JEUCTBUNA IO TEME
JUTSL PEIICHUS YIeOHBIX KOHTPOJIb y4eOHOH «Heopranuueckast XuMus.
3ajad. 0 pe3yJbTaTy JIeATeITLHOCTH.
ITo3HaBaTenbHbIE:
CTPOSAT peueBoe
BBICKA3bIBAaHUE B YCTHOH U
MMCbMEHHOHN (hopme
KoMMyHUKaTHBHBIE:
DOopMyIHPYIOT
COOCTBEHHOC MHECHHE
Y MO3ULIUIO.
XuMHus 1 KU3Hb (3 )
32 XuUMUA B IPOMBIIIIIEHHOCTH. Hayuatcs ncnonb3oBath ITo3HaBarenbHbIE: YMEHUE ITouck HyxHOM OOBSCHATH HAYYHBIE PUHITUATIBI

[IpyHIKIIE XUMHYECKOTO
MIPOU3BOACTBA. XUMHKO-
TEXHOJIOTMYECKUE TPUHIUIIBI
HPOMBILIUIEHHOT'O MTOJIy4YEHHUSI
Metainos. IIpousBoacTso
YyryHa U CTaju.

nproOpeTeHHbIe 3HAHUS U
YMEHUS B IPAKTUYECKOMN
JEeSATENbHOCTU U
[TOBCETHEBHOM MKU3HU IS
O00BSICHEHUS XUMHYECKUX
SIBIIGHUH, TPOUCXOSIINX B
npupoze, ObITY;
ONpeEICHNS BO3SMOKHOCTH
MIPOTEKaHUSA XUMUUECKUX
MPEBPAILICHUI B Pa3IUYHBIX
YCIIOBHSX U OLIEHKH UX

BECTU CAMOCTOSATEIIbHBIN
MOKCK, 0TOOp MH(pOpMaIHy,
ee nmpeoOpa3oBaHue.
KomMmyHUKaTHBHBIE:
(dhopmupoBanue
COOCTBEHHOT'O MHECHHS H
MTO3HIIHH.

Perynarusnsle:
IJJAHUPOBAHHUE CBOMX
JICUCTBUI B COOTBETCTBUHU C
MOCTABJICHHOM 3a/1aueli u

WH(GOPMAITUH 110
3a/1aHHOH TeEME B
WUCTOYHUKAX PA3TUIHOTO
tura. V3Bnedyenue
HEOO0XOIMMO¥
UHPOPMaLIH U3
WUCTOYHUKOB, CO3JIAHHBIX
B Pa3NIMYHBIX 3HAKOBBIX
cucremMax (TeKcT,
Tabiuia, rpaduxk,
ayarpamma u zip.),

MIPOM3BOACTBA Ha IIPUMEPE
MIPOM3BOCTBA CEPHOM KHCIIOTHI.
[lepeuncnsaTb MPUHLUIIBI
XUMHUYECKOTO TPOU3BOJCTBA,
UCIIOJIb3yEMBIE NPH MOITYIEHUU
yyryHa. CoCTaBJIsTh YpaBHEHUS
XUMUYECKUX PEaKLuil,
MPOTEKAIOIINX MPU TOTYIEHUN
Yyr'yHa ¥ CTalH.




MOCJEICTBUH;
9KOJIOTMYECKH TPAMOTHOTO
MOBEJCHUS B OKPYXaIOLIEei
cpene;

0e30macHOro 00paIeHHUs C
TOPIOYMMH U TOKCUYHBIMU
BELIECTBAMY;
KPUTHYECKON OLEHKHU
JIOCTOBEPHOCTHU
XUMHYICCKON MH(POPMAIIHUH,
MOCTYMAIOIIEH U3 pa3HbIX
HCTOYHHUKOB.

YCIOBUAMMU €€ pCain3alliu.

OTJIEJIEHHE OCHOBHOM
WHPOPMALUH OT
BTOPOCTEIICHHOM,
KPUTHYECKOE OLICHUBAHNE
JIOCTOBEPHOCTHU
[IOJIyYCHHOU
WHpOpMaLUH, TIepeiava
COJepKAHUSA
WHPOPMAaLIUK aAeKBaTHO
MTOCTaBIICHHOM IIETTN
(cxarto, TMOJTHO,
BBIOOPOYHO). YMeHHe
pa3BepHYTO
00OCHOBBIBATh CYXKICHHS,
JaBaThb OIpeeleHus,
MPUBOIUTb.
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Xumus B ObITy. XUMUYecKas
MIPOMBINIUIEHHOCTD U
OKpY>Karolas cpena.
JdemoHcTpanuu.

OO0pasubl cpencTB OBITOBOM
XUMHH, UHCTPYKIIMH 10 UX
MIPUMEHEHUIO

Hayuarcs npoBonuts
CaMOCTOSITEIbHBIN TONUCK
XUMHYECKOM HH(POPMAIUH C
UCIIONIb30BaHUEM
Pa3iIMYHbIX UCTOYHUKOB
(HAy4IHO-TIOMYJISIPHBIX
W3/1aHUH, KOMITBIOTEPHBIX
0a3 JaHHBIX, PECYpPCOB
WHTepHeTa); NCIONB30BaTh
KOMITBIOTECPHBIC TEXHOJIOTUH
Uit 00pabOTKY U Tepeaadn
XMUMUYECKOH nHPOpMaK U
€€ MPEACTaBICHUS B
Pa3nUYHBIX Qopmax;
WCTIOJIB30BaTh
MpHOOpETEHHBIE 3HAHUS U
YMEHUSI B IPAKTUUECKOM
ACATCIBHOCTU U

ITo3HaBatenbHbIE: YMEHHE
BECTH CAMOCTOSATEIBHBIN
MOKCK, 0TOOp MH(pOpMaIHy,
ee nmpeoOpa3oBaHHUE.
KoMMyHHKaTHBHBIE:
(hopmupoBaHue
COOCTBEHHOIO0 MHEHUS U
TTO3UIIH.

PerynsatusHsle:
IJJTAHUPOBAHHUE CBOMX
JICUCTBUI B COOTBETCTBUU C
[IOCTaBJICHHOM 3a7aueil 1
YCIIOBHUSIMH €€ peai3aliii.

OneHnBaHuE U
KOPPEKTUPOBKA CBOETO
IOBEJICHMS B
OKpY>Kalolllel cpene,
BBIIIOJIHEHHE B
MPaKTUYECKON
JIeSITeIIBHOCTH U B
IOBCEIHEBHOM XU3HU
SKOJIOTHYECKHX
TpeOOBaHUIA.

CobmoiaTh MpaBwiia
Oe3omacHOi PaboTHI CO
CpeJICTBaMH OBITOBOW XMMUHU.
OOBACHATH TPUUHHBI
XUMHYECKOTO 3arpsi3HEHUS
BO3/1yXa, BOJOEMOB U MOYB.




MMOBCEIHEBHOM KU3HU IS
00BSICHEHHS] XUMHUYECKHUX
SIBJICHHH, TIPOUCXOISIINX B
npupojie, ObITY;
OTIpeICIICHIS BO3MOKHOCTH
MIPOTEKAHUS XUMHIECKUX
MIPEeBPAICHHI B PA3IMYHBIX
YCIIOBUSIX U OLIEHKH WX
TIOCJIC/ICTBUH;
9KOJIOTHYECKU T'PaMOTHOTO
IIOBEJICHUSI B OKpYKAIOLIEH
cpene.
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HroroBeiil ypok 1o Kypcy
xumun 11 kmacca.

Hayuarcs npumeHsTh
MOJTyYCHHBIC 3HAHUS U
c(hOpMHUPOBAaHHBIC YMEHUS
JUISL peIIeHUs] yueOHBIX
3ajad.

Ilo3HaBarenbHEIE:
BBISIBJICHUE OCOOCHHOCTEH U
MIPU3HAKOB OOBEKTOB;
MIPUBOUTH IPUMEPHI.
KoMMyHUKaTHBHBIE:
B3aMMOJICHCTBHE B XO/E
TPYMIIOBOY paboTHI, BEIyT
JTIAJIOT, YYaCTBYIOT B
JTUCKYCCHU; IPUHUMAIOT
JPyroe MHEHHUE U MO3UITHUIO.
PerynstuBHbIe:
MIPOTHO3HUPYIOT PE3YIbTATHI
YPOBHS YCBOCHHUS
M3y4aeMOro Marepuana,;
MPUHUMAIOT U COXPAHSIOT
y4eOHYIo 3aa4y.

DopMHUPYIOT
KOMMYHUKATUBHBIN
KOMIIOHEHT B OOILIEHUU U
COTPYAHUYECTBE CO
CBEpPCTHHUKAMH B
nporecce
00pa3oBaTeabHOM
JIeSITeIbHOCTH.

[ToBTOpEHME OCHOBHBIX Pa3iEiIoB
Kypca xumuull knacca.




