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PaccMmoTpeHo Ha 3aceaaHuum

negarorn4eckoro CoBeTa

Pa6bouas nporpamMmma
M KaJleHaapHO-TeMaTUuyecKoe nJiaHmpoBsaHume

no xumuu ¢ ucnojlb3oedrHuem 060]9)/@08&7-[%}1 uermmpa «Touka pocmay

CtyneHb 0by4yeHus (Knacc) ocHoBHoe obuyee obpaszoBaHne, 9 kiaacc (@roc)
Konuyectso yacos 66 YpoBeHb 6a308biH

Yuutenbs MavikoBa VpuHa eoprieBHa

MporpaMmMa pa3paboTaHa Ha OCHOBE

ABropckovi iporpammpl O.C.[abpmesaHa. [porpamma Kypca xvmmum 4715 8-11 KiaccoB 061e06pa30BaTe IbHbIX YYPEKAEHMN
/ O.C.labpuesngH. — M.. Apoga, 2018).



|.LIIOSICHUTEJIBHAS 3AITUCKA

Ha 6a3e nientpa «Touka poctay obecriedynBaeTcsl peaau3anus 00pa3oBaTeNIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOMW U TEXHOJIOTHUECKON HAMPaBICHHOCTEH, pa3paboTaHHbIX
B COOTBETCTBHH C TPEOOBAHHUSIMH 3aKOHOIATEILCTBA B chepe 00pa3oBaHus U ¢ YIETOM pekoMeHaanuii denepanbHOro oneparopa yueOHOro mpeaMeTa « XuMus».
Oo6pazoBaTenpHas IporpaMmma Mo3BosieT HHTETPUPOBATh PEATH3yEMbIe 3/IECh MTOJIXOJIbI, CTPYKTYPY M COJIEpKaHUe MPH OpraHu3alii 00yJIeHUs] XUMHHU B 9 Kiacce,
BBEICTPOCHHOM Ha 0a3e I000r0 U3 JOCTYIMHBIX yueOHo-MeTonnuaecknx komrmiekcos (YMK). Mcnons3zoBanne ob6opymoBanus neHTpa «Todka pocTay mMo3BOSET CO3IATh
YCIOBHS:

e Ul PACHIMPEHHUS COACPIKAHUS IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHNS;

e JUIsI OBBINICHNS NTO3HABATEIBHOM aKTUBHOCTH 00YJAIONIMXCS B €CTECTBEHHOHAYYHON 00J1acTH;

e IS Pa3BUTHUS JIHYHOCTH peOEHKa B MPOIIeCcCe 00yUEHHs XUMHUH, €r0 CIIOCOOHOCTEH, (HOPMUPOBAHHUS U yIOBICTBOPEHHSI COMUATLHO 3HAUUMBIX HHTEPECOB U

MOTPEOHOCTEH;

117151 pabOTHI ¢ OMAPEHHBIMU IKOJILHUKAMH, OPTaHU3AIMY UX PA3BUTHS B PA3THUHBIX 00IACTIX 00pa30BATEILHON, TBOPUYCCKOM ESITEbHOCTH.
[Mpumensist udpoBbie 1a0OPATOPUU HA YPOKAX XUMHUH, YIANIHECs CMOTYT BBIMTOJHUTHL MHOKECTBO J1TA0OPATOPHBIX pabOT U SKCIIEPUMEHTOB TI0 TIPOTrPaMME OCHOBHOH IITKOJIBI.
PaGouas nporpamma (0a30BbIil ypoBeHb) o npeamMeTy «Xumusi» s 9 kinacca Lkonsr Ne3 r.Hennnoso Teepckoit o0mactu
COCTaBJICHA HAa OCHOBE CJIEAYIOIINX HOPMATUBHBIX IOKYMEHTOB:

o ®enepanbHbiii 3akoH «O0 oO6pazoBanuu B Poccuiickoit  deneparnuny» ot 29 nekadbps 2012 roga Ne 273-D3.

e ®OI'OC 00O (yrBepxkaen npukazoM Munoopuayku Poccun ot 31.05.2021r. Ne 287

o @enepanbHbI IepeueHb Y4eOHUKOB, YTBEPKICHHBIN MpukazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparym 0o131.03 2014r.Ne253 ¢
W3MEHEHUSIMH, YTBEPKIEHHBIMU ITpHKa3oM MuHucrepcTBa 00pa3oBanus U Hayku Poccutickoit @enepanuu ot 23.12.2020 roma Ne766;

e Canurapupivu mpaBwiamu CIT 2.4.2.2821-10 «CaHuTapHO-3IUAEMUONIOTHYECKHE TpeOOBaHMUS K YCIOBUSIM M OpraHu3aludd OOy4deHUs B
00111€00pa30BaTENLHBIX YUPEXKICHUIX», YTBEPKICHHBIMHI MTOCTAHOBJIEHUEM [ JTaBHOTO rocy1apcTBEHHOTO CaHUTApHOro Bpaya Poccuiickoit denepanun
orT 29. 12. 2010 r. Ne 189 ¢ usmeHenusaMu 1 gonoiaaenusmu ot 24.11.2015 rona.

e Asropckas nporpamma O.C. I'abpuensina [Iporpamma kypca xumuu ais 8-11 kimaccoB obmeo0paszoBatensHbiX yupexaenuit / O.C.I'abpuensn.— M.:
Jpoda, 2018).

e OOII COO Ixonsr Ne3 r.Henunoo TBepckoit obnactu Ha 2022-2023 y4eOHBIi TO/I.

e Vueb6Horo minana lkonsr Ne3 ropona Henunoso Tepckoit obnactu Ha 2022-2023 yuebHblii rof.

e [lonmoxxenue mo pa3zpaboTke pabouux mporpamm 1o yuebnomy npeamety (kypcy) Ilxonbr Ne3 ropoga Hemumoso (ytB. [Ipukazom ot 31.08.2020 Ne
99/1).

Pabouas nporpamma opuentupoBana Ha yueOHUK: O.C. 'abpuensH. Xumus 9 kiacc Juist 0011eo0pa3zoBaTeIbHbIX yupexaeHuil — 8-e uzn., nepepad..—

M.:Ipoda, 2019.

OO0uiasi XxapakTepuCTHKA Yy4eOHOI0 mpeaMeTa
XuMHUsI, KaK 0/1Ha U3 OCHOBOIOJAraroIux odgacTeil ecTecTBO3HAHMS, SBISETCS HEOThEMIIEMOI YacTbio 00pa30BaHus MKOIBHUKOB. Kaxkabit
YCJIOBEK KMBCT B MHUPE BCIICCTB, TIOOTOMY OH JOJIPKCH UMCTH OCHOBBI q)YHJIaMeHTaIH)HI)IX 3HAaHUH M0 XUMHH (XI/IMI/I'-IGCKaH CUMBOJIMKA, XUMHUYCCKUEC ITOHATHA,
(bakThl, OCHOBHBIE 3aKOHBI M TEOpPUH), MO3BOJIAIOLINE BBIPAOOTAaTh MPEACTABICHUS O COCTAaBE BELIECTB, WX CTPOCHUH, MPEBPALICHUAX, MPAKTHUYECKOM
HCIIOJB30BaHNHU, a TaK¥XE 00 OIMaCHOCTH, KOTOPYIO OHU MOI'YT MPECACTABIIATE. I/I3yqa${ XUMUIO, yHalueCAad Y3HAOT O MaTCpHUaJIbHOM C€AWMHCTBEC BCEX BCIICCTB
OKpY>KaloIlero Mupa, o0yCclIOBICHHOCTH CBOMCTB BEIIECTB UX COCTAaBOM M CTPOCHHMEM, [T0O3HABAEMOCTH M MPEJCKa3yeMOCTH XUMHUYECKUX sBIeHui. M3yuenue
CBOMCTB BEILIECTB U X IPEBPAIICHUN CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUIEHUS, a MpakTHueckas paboTa ¢ BelecTBaMu (J1abopaTOpHbBIE OMBITHI) —



TPYAOMIOOMIO, AaKKypaTHOCTH W coOpaHHocTH. Ha mnpumepe XumuM ydammecs IOJy4alOT MPEACTAaBICHHUS O METOJAX IO3HAHMS, XapaKTEePHBIX JUIS
€CTECTBEHHBIX HayK (3KCIIEPUMEHTAIILHOM U TEOPETHUECKOM).
[Ipenyiaraemas paboyvast mporpamMma o XMMUHU PaCKpHIBAeT BKJIA y4eOHOTO MpeIMeTa B JOCTHKEHHE 1eJIell OCHOBHOTO 001Iero 00pa30BaHus U ONpeIesieT
BaXHEHILINE CONEPIKATEIbHbIEC JINHUU IIPEIMETA:
* «BemecTBo» — B3aUMOCBSA3b COCTAaBA, CTPOCHUS, CBOMCTB, IIOJIy4CHUS U IPUMEHEHUS BELIECTB U MaTEPUAJIOB;
* «XUMHYECKas peakusd» — 3aKOHOMEPHOCTU IIPOTEKAHUS U YIIPABIICHUS IPOLECCAMMU ITOJIY4ECHHS U ITPEBPALLICHNS BEILIECTB;
* «XMMHUYECKUH S3BIK» — ONEPUPOBAHUE CUCTEMON BAKHEUIINX XUMUYECKUX ITIOHATUN, BIIAJICHUE XUMUYECKOM HOMEHKIIATYPOU U CUMBOJIUKOU
(XMMHYECKUMU 3HaKaMH, (POpMYJIaMU U YPaBHEHUSIMH );
* «XUMUS ¥ KU3HBY — COOJIIOJICHHE TPAaBUII XMMUYECKON 0€30IaCHOCTH MPH OOpaIleHUH ¢ XMMUYECKUMH BEIIECTBAMU M MaTEpUAIaMH B TIOBCETHEBHON
JKU3HU U HA IPOU3BOJICTBE.

Kypc opuenTHpoBaH Ha OCBOCHHE 00YJAIOLTUMHUCS OCHOB HEOPIaHUYECKON XUMHUH U KPAaTKOE 3HAKOMCTBO C HEKOTOPBIMHU TMOHSATHIMHU U 0ObEKTaMH
OpraHu4eckoi xumuu. Peanusanus nporpamMmmsl Kypcea B Ipolecce 00y4eHus 03BOIUT 00YJaroIUMCsI TOHTh POJIb U 3HAUE€HUE XUMUHU CPeAM APYTUX HayK O
MPUPOJIE, T. €. PACKPBITh BKJIAJ XUMUU B (POPMHUPOBAHUE LIETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

H3yqeuue XUmMuu Ha CmyneéHu OCHO6HO20 06"4820 06pa303amm HanpaeieHo Ha oocmujicenue cmzdyiomux ueﬂeﬁ:

e 0c60eHue éajcHelwux 3Hanuil 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XMMUHU, XUMHUECKOW CUMBOJIHKE;

e o06nadenue ymeHuaAMu HAOIIOIATh XUMUYECKHUE SIBICHUS, TPOBOAUTH XMUMHUECKUN SKCIIEPUMEHT, IPOU3BOIUTH PACUEThl HA OCHOBE XUMHUYECKUX
(dbopMyI1 BenecTB M YpaBHEHUIH XUMHUECKUX PEAKLINH;

e pazeumue NO3HABATEIHHBIX UHTEPECOB U MHTEIUIEKTYabHBIX CIOCOOHOCTEH B Mpoliecce MPOBEACHHSI XUMUIECKOTO AKCIIEPUMEHTa, CAMOCTOSITEILHOTO
pUOOpPETEHNUs 3HAHUI B COOTBETCTBUM C BO3HUKAIOIIUMU KU3HEHHBIMU IOTPEOHOCTIMU;

e gocnumanue OTHOIIECHUS K XUMHMHU KaK K OTHOMY U3 (pyHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JIEMEHTY 001IeueI0BeYeCKOi KYIbTYpHI;

e NpuMeHeHue NOAYYEHHbIX 3HAHUI U YMeHUil 1J11 OE30M1aCHOTO UCTIOIb30BaHMs BEIIECTB U MaT€pUAJIOB B OBITY, CEIbCKOM XO3SIHCTBE U Ha
IIPOU3BOJCTBE, PELICHUS IPAKTUYECKUX 3a1a4 B IOBCEIHEBHOMU KU3HHU, NIPEAYIIPEKACHUSA ABICHUN, HAHOCAIINX BPE/l 30POBbIO YEIIOBEKA U
OKpY>Karollen cpene.

3agayamu u3ydeHus: yueOHOro npeameTa « XuMush» B 9 Kitacce sIBISIOTCS:

e (opMHpOBaHHE CUCTEMBI XUMUUECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOI KapTHHBI MUPA;

e  pa3BHUTHE JUYHOCTH OOYUYAIOUIMXCS, UX UHTEUICKTYaIbHOE U HPABCTBEHHOE COBEPUICHCTBOBAaHUE, (DOPMUPOBAHNE
y HUX TYMaHUCTUYECKUX OTHOIIEHUH M SKOJIOTMUYECKH LEIecO00Pa3HOro NOBEIEHUS B ObITY U B TPYJIOBOU JAESTENbHOCTH;

e (QopMupOBaHHE yMEHHI O€30M1acCHOro 0OpalleH s ¢ BEIECTBAMU, UCIIOIb3yEMbIMU B IIOBCEIHEBHOM JKU3HU;

e  BbIpa0OTKA NOHUMAaHUs OOIECTBEHHON IOTPEOHOCTH B Pa3BUTHH XMMUH, A TAKKe (POPMUPOBAHUE OTHOILEHHSI K XMMUU KaK K BO3MOXKHOM oOnactu Oynymien
MPAaKTHYECKOU JAEeATENBHOCTH.

Mecto npeamera «Xumusi» B 9kiacce B yueOHoM miane [lkoabr Ne3.

[IporpamMma paccuuTaHa Ha MpeNoJaBaHUE Kypca XUMUU B 9 Kiacce B oObeMe 2 yaca B Hemenro. OOmiee YMCIO y4eOHBIX 4acoB 3a ToJA OOy4YeHHUS
cocTaBisieT 66 4.
KonndecTBo KOHTPONBHBIX paboT 3a ron — 4



KonnyecTBo npakTHueckux padbor 3a rox — 6

1. TpeboBanus k pe3yjibTaTaM 0CBOEHHSI IPOrPAMMBI M0 NMpeaMeTy « XHuMHsI»

IlnannpyemMblie pe3yibTaThl H3yYeHHUs Y4eOHOr0 nMpeaMera
Juunocmuvimu pezyromamamu N3y4eHus peaMeTa «XUuMUs» SBISIOTCS ¢(hOPMUPOBAHHOCTD CIIEIYIOUINX YMEHHIMA:

e B IICHHOCTHO-OPUEHTAIIMOHHON c(hepe — UyBCTBO FOPAOCTH 32 POCCHICKYIO XUMUYECKYIO HAyKy, TYMaHU3M, OTHOIICHHUE K TPY.Y,
LIEJIEYCTPEMIIEHHOCTE;

e (opmMupoBaHUE IIEHHOCTH 3J0POBOI0 U 6€30MacHOr0 00pasa *KU3HU; YCBOSHUE MPABUII HHIMBUYaJIbHOTO U KOJUIEKTUBHOTO OE€3011aCHOTO MOBEECHHUS B
YPE3BBIYANHBIX CUTYALMAX, YTPOKAKOLIUX )KU3HHU U 3J0POBBIO JIIOJIEH;

e B TPYIOBOIi c(hepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JlajibHeIIel 00pa3oBaTeIbHOM TPACKTOPHH;

e B IIO3HABATEIBHON (KOTHUTHBHOM, MHTEIUIEKTYaIbHON) chepe — yMEHHUE yIPaBIATh CBOCH MTO3HABATEIILHON AEATEIBHOCTHIO.

e (opMuUpOBaHHE OCHOB IKOJIOTUYECKON KYJIbTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 9KOJIOTHYECKOTO MBIIIICHUS, PA3BUTHE OIbITA
HKOJIOTUYECKH OPHEHTUPOBAHHOH PeIIEKCHBHO-OIIEHOYHOW U MPAKTHYECKON ACATEIBHOCTH B )KU3HEHHBIX CUTYAIHIX;

L4 HEHHOCTHOT'O OTHOIICHHA K OTCUCCTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY U HAYUYHOMY HACJICAWUIO, IOHUMAHUA 3HAYCHUA XU MHYECKOM HAaYyKH B )KM3HU
COBPEMEHHOT0 001IecTBa, CIOCOOHOCTH BJIAJIeTh IOCTOBEPHOH HH(POPMAIIKEH O MEPEAOBBIX JOCTIKEHHUAX U OTKPBITHAX MUPOBOW M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHO CTH B HAYYHBIX 3HaHUIX 00 yCTPOMCTBE MHUpa U OOILECTBA;

Memanpeomemuvimu pe3yipmamamu N3y9eHUs Kypca « XUMEsD SBISETCS (OPMHUPOBAHUE YHUBEPCATBHBIX YaeOHbIX AeiicTBuil (YV [I).
Pezynamuenvie YY/[:

. CaMOCTOSITEJIbHO OOHAPYKUBATh U (DOPMYIUPOBATH YUEOHYIO POOIEMY, OIIPENETATh LEIb y4eOHOU NeITeIbHOCTH;

. BBIIBUTATh BEPCUU PEILICHUS TPOOIEMbI, 0CO3HABATh KOHEUHBIN Pe3yIbTaT, BEIOUPATh U3 MPEJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPENICTBA
JOCTHKCHHSI TIETIH;

. COCTaBIATh (MHIWBUIYaIbHO WM B TPYIIE) IJIaH PEIICHUS TPOOIEMBI;

. paboTas 10 TUIaHy, CBEPSATh CBOM JICHCTBUS C IICNIBI0 U, IPU HEOOXOIMMOCTH, UCTIPABIIATH OMTHOKH CAMOCTOSTEIBHO;

. B JIMAJIOTE C YYUTENIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAaHHBIE KPUTEPUU OLIEHKH.

Ho3nasamenvnoie YY/[:

. aHAJIM3UPOBATh, CPABHUBATH, Kiaccu(uIupoBath U 00001aTh GaKThl U SBJICHUS. BBISIBISTH IPUYUHBI U CIEICTBUS IPOCTHIX SIBICHUU.

. OCYIIECTBIISITH CPABHEHUE, KIACCH(DHUKAITUIO, CAMOCTOSITEIILHO BRIOMPAsT OCHOBAHUS Y KPUTEPHUH TSl YKa3aHHBIX JIOTHICCKUX OTICPaIuii;

. CTPOUTH JIOTUYECKOE pacCyKJIeHHE, BKIIOYAIOIIee YCTAHOBICHHE TPUUYUHHO-CIICICTBEHHBIX CBSI3EH.

. CO3/1aBaTh CXEMATHYCCKHUE MOJICITH C BBIICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA.

. COCTaBIISITh TE3UCHI, PA3INYHBIC BUIBI TUTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.).

. npeoOpa3oBEIBaTh MHPOPMAITUIO W3 OJTHOTO BHUJIA B APYTOM (TAONHITy B TEKCT H TIp.).

. YMETh ONPEIENISITh BO3MOXKHBIE UCTOYHIKH HEOOXOUMBIX CBEICHUHN, MPOU3BOAUTH TOMCK HH(POPMAIINH, aHATU3UPOBAThH U OIICHUBATH €€
JIOCTOBEPHOCT.

Kommynurkamuenwvie YY/I:

. CaMocTosSTeThHO OPraHU30BEIBATh yUeOHOE B3aMMO/ICHCTBHE B TPYIITE (OMPEACISTh OOIIHE IENH, PacTIPEIeNATh POJIH, TOTOBAPUBATHCS APYT C APYTOM

U T.J.).



Ilpeomemmnvimu pesynvmamamu U3y4eHs IPeIMETA ABIAIOTCS CIEAYIOLIUE YMEHUS:

* OIIMCBIBATH CBOICTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIECTB, BBIACIAS UX CYIIECTBEHHbIE IPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO M CBOWCTBAM, YCTaHABJIMBATh IPUYUHHO-CIICCTBEHHBIE CBS3U MEX/Y JAHHBIMHU XapaKTEpUCTUKAMU
BEIIECTBA;

* PaCKpBIBATh CMBICII OCHOBHBIX XMMUYECKHX TTOHATHIA «aTOM», «MOJIEKYJIa», «<XUMHUECKUH 3JIEMEHT, «IIPOCTOE BELIECTBOY, «CI0KHOE BELIECTBOY,
«BaJICHTHOCTbY, UCIOJIb3YSl 3HAKOBYIO CUCTEMY XUMHH;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX (POPMYIT M CYITHOCTh XUMHUUECKUX PEAKIUHN C TOMOIIBI0O XHMUYECKHX YPaBHEHUH,

* BBIYHCIISATH OTHOCUTENbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, a TAK)KE€ MAaCCOBYIO JOJI0 XMMHUECKOTO 3JIEMEHTa B COSIMHEHUAX /ISl OLICHKU HX
MPAKTUYECKON 3HAYMMOCTH;

* CpPaBHUBATh 110 COCTABY OKCH/IbI, OCHOBAHHUS, KUCIOTHI, COJIH;

* KJTaccu(hUIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;

* [10JIb30BAThCS TAOOPATOPHBIM 000PYIOBAaHHUEM M XUMUYECKON MOCYI0M;

* IPOBOJIUTH HECIIOKHBIE XMMUYECKHE OTIBITHI M HAOJIOACHNUS 32 H3MEHEHUSIMH CBOMCTB BEIIECTB B IMPOLIECCE UX MPEBPAIIECHUI; COOII0AATh MPaBUIa TEXHUKH
0€30MacHOCTH MPH MPOBEICHUN HAOIIOICHUI U OTBITOB;

* pa3nyaTh HKCIIEPUMEHTAIBHO KUCIOTHI U MIEI0YH, MOJIb3YSICh MHIUKATOPaAMU; OCO3HABATh HEOOXOIUMOCTH COOJIIOICHHS Mep 0€30IIaCHOCTH TP O0paIllEeHUN
C KUCJIOTaMH U LIEJI0YaMHU.

* PacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. . Menaeneena;

* OIUCBIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (HOPMY NEPUOANUECKON CUCTEMbl XUMUYECKHX AJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB aTOMHBIX SJEP U PACIPEAEICHUE YUCIIA MIEKTPOHOB [0 3JIEKTPOHHBIM CI0SM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJbIX IEPUOJIOB
MEePUOINYECKON CUCTEMBI, a TAKXKE KaIHs U KaJlbIUs;

* pa3nu4aTh BUABI XUMHUECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO M METAJUIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIbI BEIIECTB, 00Pa30BAHHBIX XUMHUUECKUMHU CBA3SIMU PA3HOTO BHUJIA;

* BBISIBJIATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOSHUS X KPUCTAIUIMYECKHUX PENIETOK: HOHHBIX, aTOMHBIX, MOJIEKYIISPHBIX, METAJUINYECKHX;

* XapaKTepu30BaTh XMMUYECKHE AJIEMEHThI U UX COEMHEHHUS Ha OCHOBE MOJIOKEHUS 3JIEMEHTOB B IEPUOIUYECKOM CUCTEME U OCOOEHHOCTEN CTPOEHUS UX
aTOMOB;

* XapaKTepu30BaTh HAyYHOE ¥ MUPOBO33PEHUYECKOE 3HAUECHHE MEPUOINIECKOT0 3aKOHA U MEPUOANYECKON CUCTEMBI XUMUYECKUX JIEMEHTOB

JI. . MenneneeBa; * 00bACHATh CyTh XMMHUUECKHUX IIPOLECCOB U UX MPUHIMIHUAIBHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh MPU3HAKYU U YCIOBHUS MPOTEKAHUS XUMUUECKUX PEaKIIU;

* YCTaHABJIMBATh MPUHAUIEKHOCTh XUMUYECKON PEAKIMH K ONPeIeIEHHOMY TUITY IO OJHOMY U3 KJIacCU(PUKAIIMOHHBIX TPU3HAKOB: 1) 110 YKCITY U COCTaBy
MCXO/IHBIX BEIECTB U MPOIYKTOB PEAKLUU (PEaKIIMK COSAMHEHUS, Pa3IoKEeHUs, 3aMEeIIeHUs] 1 00MeHa); 2) MO BBIIEICHUIO WIN TOTJIOMEHUIO TEIUIOTHI
(peakuuy PK30T€PMHUUYECKHE U SHIO0TEPMUUECKHE); 3) 10 U3MEHEHHIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB (peakluyi OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE); 4) 110 0OpAaTUMOCTH Ipoliecca (peakiuu o0paTuMble 1 HEOOpaTUMBbIE);

* COCTaBJIATh YPABHEHUS AJIEKTPOIIMTUUECKON JUCCOIUAIINH KUCIIOT, IeJI0Uel, COJIei; MOoTHbIE U COKpalll€HHbIE HOHHBIE YPaBHEHUS peaKinii 0OMeHa;
YpaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEaKIIuii;

* IPOTHO3UPOBAThH MPOAYKTHl XUMUYECKUX PEAKIHI 110 popMyaM/Ha3BaHUSIM UCXOIHBIX BEIIECTB; ONPEENIATh HCXOJHbIE BEIIECTBA 10 popMyiaM/Ha3BaHUSAM
MPOAYKTOB PEAKIINH;

* COCTaBJIATh YPABHEHUS PEAKIINil, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTH ((«IIETIOUKE) MPEBPAIICHUI HEOPraHUUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;



* BBIIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUAETEILCTBYIOIINE O IPOTEKAHUN XMMHUECKOIN peakLnu;

* [IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIPEIENSATh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJAUTH KAYECTBEHHBIE PEAKIMH, IOATBEPKAAIOLINE HAIMYHUE B BOJHBIX PACTBOPAX BEILECTB OTAEIbHBIX HOHOB

* OTIPECIATh MPUHAMIC)KHOCTh HEOPTaHMUECKUX BEIIECTB K OAHOMY U3 U3yUCHHBIX KJIACCOB/TPYIII: METAJUIBI U HEMETAJUIbI, OKCUIbI, OCHOBAHUS, KUCIIOTHI,
COJIN;

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (POPMYJIIbl HEOPTAaHUUYECKUX COSAMHEHUH 10 BaJICHTHOCTSIM M CTETICHSM OKHCIICHHS SJIEMEHTOB, a TAK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B TaOIUIIE
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH;

* O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NUECKUX U XUMUYECKHUX CBOMCTB MPOCTHIX BEMIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICHIMX OKCHIOB,
00pa30BaHHBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JUIsl IPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHbIE IS KAKIOTO U3 KIIaCCOB HEOPTAaHUYECKUX BEIECTB: KUCIOT, OCHOBAHUI, COJeH;

* IPUBOJIUTH IPUMEPHI PEAKIIUI, TOATBEPIKIAIOIINX XUMUYECKUE CBONCTBA HEOPTAHUYECKUX BELLIECTB: OKCHJI0B, KUCIIOT, OCHOBAaHUM U COJIEH;

* OIIPEACIIATH BEIIECTBO-OKUCIUTEb U BEUIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX;

* COCTaBJIATh OKUCIIMTEIbHO-BOCCTAHOBUTENbHBIN OaaHC (U1 U3YYEHHBIX peakluii) Mo NpeIoKEHHBIM CXEMaM PEAKIIHii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB.

TpeGoBaHusi K YPOBHIO NOATOTOBKH
B pe3yabTare udyyenus yaeOHOro npeamera « XuMHUs» Ha YPOBHE OCHOBHOTI0 00111er0 00pa3oBaHus

Yuenuk nayuumca:

* ONMCHIBATh CBOMCTBA TBépI[BIX, KUAKUX, ra3oo6pa3HHx BCIICCTB, BhIACIIAA UX CYIHCCTBCHHBLIC ITPU3HAKH,

* XapaKTEepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOWCTBAM, YCTAHABIMBATH IPUYMHHO-CIIEACTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKAMHU
BEILIECTBA;

* PaCKpBIBaTh CMBICJI OCHOBHBIX XUMHYECKUX IMOHATUH «aTOM», «MOJIEKYJIIA», «XUMUYECKUHN DJIEMEHTY, «IIPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBOY,
«BAJIEHTHOCTBY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

* U300paXkaTh COCTaB MPOCTEHIIINX BEIIECTB C MOMOIIBbIO XUMUYECKUX (DOPMYIT U CYIITHOCTh XUMHUYECKHUX PEAKIM ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHU;

® BBIYUCIIATE OTHOCUTCIIBbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, 4 TAKKEC MACCOBYIO JTOJII0O XUMHUYCCKOI'0 9JIECMCHTA B COCAMHCHUAX IS OLICHKHU UX
MPAKTUYECKON 3HAYNMOCTH;

¢ CpaBHHUBATH 110 COCTABY OKCHJbI, OCHOBAHUS, KMCJIOTBI, COJIU;

* KJIacCU(UIIUPOBATH OKCUIBI M OCHOBAHMSI 110 CBOMCTBAM, KUCIOTHI U COJIU TI0 COCTaBY;

* OJIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M XUMHUUECKOU MTOCYTI0H;

* IPOBOJUTH HECTIOKHBIE XUMUUECKHUE OTBITHI U HAOMIOIEHUS 32 U3MEHEHHUSIMHU CBOMCTB BEIIECTB B MPOIECCE UX MPEBPAIICHUI; COOMI0aTh MpaBUiIa TEXHUKU
0€301acHOCTH MPHU MPOBEJACHUHN HAOIIOICHUIA U OTIBITOB;

* pa3naMyaTh HKCIEPUMEHTATBHO KUCIOTHI U MIENOUH, TOTIB3YSICh HHINKATOPAMHU; OCO3HABATh HEOOXOIMMOCTh COOIIOIEHNUSI Mep O€30MacCHOCTH MPU 00paIleHUU
C KACIIOTaMH U ILEJOYaMH.



* pacKpbIBaTh CMBICI IIepuoandecKkoro 3akona /. 1. Menneneesa;

* ONMCHIBATh U XapaKTE€PU30BaTh TAOINYHYIO POPMY NEPHOAUUECKON CUCTEMbl XMMUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX sJI€p U PACIPEACIICHUE YUCIIA DJICKTPOHOB 110 3JIEKTPOHHBIM CIIOSIM aTOMOB XMUMHUYECKHUX JIEMEHTOB MaJIbIX IIEPHOIOB
MIEPUOJUYECKON CUCTEMBI, a TAK)KE KaJIWsl U KaJIbLIUS;

* pa3yinyaTh BUJIbI XUMUUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO IIOJIAPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO M METAJININYECKYIO;

* 1300paXkaTh JIEKTPOHHO-UOHHBIE (DOPMYJIbI BEIIECTB, 00PA30BAHHBIX XUMHUUECKUMHU CBA3SIMU PA3HOTO BHUJA;

* BBIABJISITH 3aBUCUMOCTb CBOMCTB BELIECTB OT CTPOCHUS UX KPUCTALNIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;

* XapaKTepu30BaTh XMMUYECKHE JIEMEHThI U UX COCMHEHUS Ha OCHOBE I10JIO’KEHHSI 3JIEMEHTOB B IIEPUOJUUECKON CUCTEME M OCOOEHHOCTEH CTPOEHUS UX
aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYCHHUE TEPUOJUIECKOIO 3aKOHA U IIEPUOJANYECKON CHCTEMBI XMMUYECKUX 31eMeHToB Jl. .
Menneneena;

* OOBSCHATH CyTh XUMHUYECKUX ITPOLIECCOB U UX MPUHLUIHAIBLHOE OTIINYHE OT (PU3NYECKUX;

* HA3bIBaTh IIPU3HAKHU U YCJIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLUN;

* yCTAHaBJIMBATh MPUHAUIEKHOCTh XUMHUECKON PEAKLIUHU K ONPENeIEHHOMY THITY 110 OJHOMY U3 KJIaCCU()MKALIMOHHBIX MPU3HAKOB: 1) 110 YUCITy U COCTaBY
MCXO/IHBIX BEIIECTB U MPOIYKTOB PEAKIUH (PEaKIIMK COSAMHEHUS, Pa3IoKEeHUs, 3aMEIICHUsT 1 0OMeHa); 2) TI0 BBIIEIICHUIO HIIU TTOTIIOMICHUIO TETLIIOTHI
(peakiuu SK30TepMUUECKUE U SHIOTEPMHUUYECKHE); 3) 0 U3MEHEHHUIO CTETIEHEH OKUCIIEHUSI XUMUUECKUX JIEMEHTOB (peaKkIMi OKUCIUTENbHO-
BOCCTAaHOBUTENbHBIE); 4) 10 0OPaTUMOCTH Ipoliecca (peakunn o0paTuMble U HeOOpaTUMBbIE);

* COCTaBJIATh YPaBHEHHUS AJIEKTPOIUTUYECKOM TUCCOIMALIMYU KUCIIOT, IeJI0UeH, COJIeH; MOJIHbIE U COKpAIEHHbIE HOHHbIE YPAaBHEHMsI peakiuii oOMeHa;
YPAaBHEHUsI OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH;

* IPOrHO3UPOBATh MPOAYKTHl XMMUYECKHUX peakiuii o opMyaamM/Ha3BaHUAM UCXOJHBIX BELECTB; ONPEAEIATh HCXOIHBIE BEIIEeCTBa 110 (popMysiaM/Ha3BaHUAM
IIPOIYKTOB PEAKLINH;

* COCTaBJIATh YpaBHEHUs PEaKLUi, COOTBETCTBYIOIIMX MOCIEA0BATEIbHOCTH («IIEMOYKE) MPEBPAILICHNH HEOPTraHUYECKHUX BEIECTB Pa3INYHbIX KIIACCOB;

* BBISBJISITH B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUJIETEIbCTBYIOIINE O IPOTEKAHUY XUMHUYECKON PEAKLINH;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPEACIIATH XapaKTep CPelbl BOJHBIX PAaCTBOPOB KUCIOT M IIEI0YEH IO U3MEHEHUIO OKPACKU UHANKATOPOB;

* IPOBOAUTH KAYECTBEHHBIE PEAKIUH, IIOATBEPKAAIOIINE HAIMYKAE B BOJHBIX PACTBOPAX BELIECTB OTACIbHBIX HOHOB

* OIPENENSTh PUHAIIC)KHOCTh BEILIECTB K OJTHOMY M3 U3yYEHHBIX KJIACCOB/TPYII: METAUIbl U HEMETAIJIbl, OKCU/Ibl, OCHOBAHMSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHUS YJIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTAaHUUYECKUX COSAMHEHUH 10 BaJICHTHOCTSAM U CTEIICHSIM OKUCIICHHS 2JIEMEHTOB, a TaKXKe 3apsijlaM HOHOB, yKa3aHHBIM B TaOJIHIIe
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH;

* O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHUsI (PU3NUECKUX U XUMUYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICHIMX OKCHUJIOB,
00pa30BaHHbBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEepHBbIE JUISl IPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE /ISl KAKI0T0 U3 KJIAaCCOB HEOPTaHUYECKUX BEILECTB: KUCIOT, OCHOBaHHIi, CoJei;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX XUMUYECKHUE CBOMCTBA HEOPTaHUYECKHUX BEIECTB: OKCUA0B, KUCJIOT, OCHOBAHWUM U COJIEH;

* OIIPEACIIATH BEIIECTBO-OKHUCIUTEID U BEIIECTBO-BOCCTAHOBUTENh B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINS



* COCTaBJIATh OKHCIUTEIHLHO-BOCCTAHOBUTENbHBIN OanaHc (U1 U3yUYEHHBIX PEAKIUi) 10 MPEII0KEHHBIM CXeMaM pEeaKIIHii;

* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI, IOATBEPKIAAIOIINE XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

Yuenuxk nonyuum eosmorncnocmo naywumuca:

* PaMOTHO 00palaThcs C BELECTBAMU B IIOBCEHEBHOM KHU3HM;

* 0CO3HABaTh HEOOXOJUMOCTh COOIIOICHUS IIPABHJII SKOJIOTHUECKH OE30I1aCHOr0 NMOBEJCHUS B OKPY’KAIOIIEH IPUPOIHON Cpee;

* IOHUMATh CMBICI U HEOOXOAUMOCTh COOJIIOJICHUS IIPEANUCAHUM, IPeIaraéMblX B HHCTPYKIUAX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBON XUMHUU;
* HCII0JIb30BATh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH IPU BBIIIOJIHEHUH UCCIIE0BATEIbCKUX IIPOEKTOB 110 U3YUEHHUIO CBOICTB, CIIOCOOOB NOJyUEHUs U
pacro3HaBaHMsl BEILECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YS CPEICTBA YCTHON M MMChbMEHHOM KOMMYHHUKAIIMH ITPU pabOTe ¢ TEKCTaMU y4eOHUKA U
JONOJIHUTEIBHOM JIUTEpaTypoid, CIpaBOYHBIMH TAOJIMLIAMH, IPOSIBIATH TOTOBHOCTh K YBaXKEHUIO HHOM TOYKH 3pEHMsI IPU 00CYXI€HUU PE3yIbTaTOB
BBITIOJIHEHHON pabOTHI;

* 00BEKTUBHO OLIEHUBATh MH(POPMALIHIO O BELIECTBAX U XUMHUECKUX IIPOIeccax, KPUTUYECKH OTHOCUTBCS K IICEBOHAYYHON MH(OPMaLUK, He100pOCOBECTHON
peKIaMe, Kacarouelcs UCIIO0NIb30BaHUs Pa3IMUHbIX BELIECTB.

* 0CO3HaBaTh 3HAYECHNUE TCOPETUUECKUX 3HAHUH JUIS IPAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

* OIIMCBIBATh N3YYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOT'0 aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSAX NMEPUOANYECKON CUCTEMbl XUMUUECKUX 3JIEMEHTOB JJIs1 OObSCHEHMSI U IPEABUICHHSI CBOMCTB KOHKPETHBIX BEILECTB;
* pa3BUBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIITyOIeHUs 3HAaHHUI 00 MCTOPUHU CTAaHOBIICHUS XMMUYECKON HAYKH, €€ OCHOBHBIX TIOHSITHIA,
NIEPUOANYECKOr0 3aKOHA KaK OJHOI0 U3 BAXHEHMIINX 3aKOHOB IIPUPO/BI, a TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKHA U TEXHUKH.

* COCTaBJIATH MOJIEKYJISIPHBIE U [TOJIHbIE HOHHBIE YPAaBHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEXy OCHOBHBIMHU KJIACCAMH HEOPraHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YIbTAThl BO3AEUCTBUSI Pa3IMUHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUYECKOM peaklnu;

* IPOrHO3UPOBATh PE3yIbTAThl BO3ACHCTBUS Pa3IMUHBIX (PAKTOPOB HAa CMEILIEHHE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTENbHbIE HIIM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTENEHEN OKHUCIICHHUS HJIEMEHTOB,
BXOJIAIIUX B €r0 COCTaB;

* BBIBIIAITH CYLIECTBOBAHME FEHETUUECKOM B3aMMOCBSI3U MEXK]y BELLIECTBAMU B PAy: IPOCTOE BEIIECTBO — OKCHJL — T'MJIPOKCH]I — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE MPOEKTHI [0 UCCIIET0BAHNIO CBOMCTB BEIIECTB, UMEIOLINX BAKHOE MPAKTUYECKOE 3HAUCHHE

®opMBbI OPpraHu3aniy y4eOHbIX 3aHATHH:

OcHoBHOH (opMOil Opranuzanuu yu4eOHOTo Ipoliecca SBIsSETCS KJIaCCHO-ypOUHas cucTema: ppoHTalbHasA, MHAWBUyadbHas U TPYNIIOBasi, HAOIIOIEHNUS,
OTIBITHI.

®opMbl NPOBEPKH U OLEHKH Pe3yJIbTATOB 00YYCHUSI:

(bopMBI IPOMEKYTOYHOT'O, HITOTOBOI'O KOHTPOJISI, TOM YKCIIEe IPE3EHTAIMH, 3aIUTa COOOIEHHH, TPOSKTHBIX, UCCIEI0BATEIbCKUX paboT

Cnoco0bl NPOBEPKHU U OLIEHKHU Pe3yJIbTATOB 00y4eHHs: YCTHbIE, IPOBEPOUYHBIE Pa0OTHI, TECTOBBIM KOHTPOJIb, IPAKTUYECKHE U KOHTPOJIbHBIE PAOOTHI.



III.Conep:kanue Kypca « XuMus». 9 Kiacc.

Tema 1. O01asi XapaKTePUCTUKA XUMUYECKHNX 3JIEMEHTOB U XUMHYecKuX peakuuid. (10 u)
XapakTepHucTuKa 3J1€MEHTa 0 ero noJjioxkeHuto B [lepuoauueckoii cucteme xumuueckux aieMeHToB /I, 1. MenneneeBa. CBolicTBa OKCHI0B, KUCIIOT,
OCHOBAHHUH U cOJIEH B CBETE TEOPUH JIEKTPOIUTUYECKON INCCOLUAIIMH U OKUCIIEHUA-BOCCTaHOBJIEHUS. [IoHATHE O epeXOaHbIX IeMeHTax. AM(POTEPHOCTb.
I'eneTnueckuii psap nepexonHoro aementa. [lepuonudeckuii 3akoH u [lepuoguyeckas cucreMa xumuyeckux aiuemeHToB 1. M. MenneneeBa. Xumuyeckas
OpraHM3alys )KUBOM U HEXUBOU NMPUPOAbl. XMMUUYECKUN COCTaB Spa, MAHTUH U 36MHON KOPbl. XUMUYECKHUE 2JICMEHTHI B KJIIETKaX KUBBIX OPIraHU3MOB.
Makpo- u MukposneMeHTsl. O0001IeHnEe CBeIEHU 0 XUMHUYECKUX peakuusax. Kinaccupukanus XMMUYECKUX Peakui 0 pa3IMuHbIM MPU3HAKAM: «IHCII0 U
COCTaB pearupyroIux U 00pa3yroIuXCs BELIECTBY, «TEIIOBOH 3P HEKT», «HANPABICHUEY, «M3MEHEHHUE CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yoIX
pearupyroIme BemecTBay, «(paszay, «MCIoIb30BaHNE KaTaau3aTopay. [lonaTue o ckopocTH XuMU4ecKoi peakuu. GakTopsl, BIUSAIONIIE HA CKOPOCTh
XUMu4eckux peakuuil. Katanuzatops! u karanus. MTHruOuTopsl. AHTHOKCHIAHTHI.
JdemoHcTpanmu.
Paznuunsie popmsl Tabnuuel . Y. MenneneeBa. Mojenu aTOMOB 37€MeHTOB 1—3-T0 nepuoaoB. Moienb CTpOeHHs 3eMHOT0 I1apa (IoNepedHblil pa3pes).
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIMH OT MPUPO/Ibl PEArUPYIOLINX BELIECTB. 3aBUCUMOCTb CKOPOCTH XHUMUYECKOM peakuu OT KOHIIEHTpaluu
pearupyromux BeecTs. 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiy OT IUIOIIAAH CONPUKOCHOBEHUS PEarupyOLINX BEIECTB ((«KHUIISILIUN CII0M»).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMH OT TEMIIEpaTypbl pearupyroLIuX BemecTB. ['OMOTeHHbIN U reTeporeHHbli Kartaiu3bl. PepMEeHTaTUBHBIN KaTallu3.
HNHrubuposanue.
JlaGopaTopHbIe ONBITHI.
1. IlosydyeHne ruIpoKcHIa IIMHKA U UCCIIEOBAHUE €0 CBOMCTB. 2.Moaenuposanue nocrtpoenus llepnoanueckoil cucreMbl XUMUYECKHUX 3J1eMeHTOB [I. 1.
Menpeneena. 3. 3amenieHue xene3oM Meau B pactBope cyibdaTta meau (11). 4. 3aBucumMocTs CKOPOCTH XUMUYECKOW PEAKIIUHN OT MPUPO/Ibl pEarupyrommx
BELIECTB HA IPUMEPE B3aUMOAECHCTBUSI KMCIIOT C METAJIIaMU.5. 3aBUCHMOCTbh CKOPOCTH XMMHUYECKON pEaKLIMK OT KOHLEHTPALMU PEarupyrolIuX BEIIECTB Ha
IpUMepe B3aUMOAECUCTBUS IMHKA C COJSTHOM KUCIOTON pa3InyHON KOHIEHTpauu.6. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOM peakiiuy OT IUIOIIa 1
COIIPUKOCHOBEHHUS PEarupyrolux BeMECTB. 7. MOAENNPOBAHUE «KUITALIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIMH OT TEMIIEPATYPhI
pearupymomux BelecTB Ha puMepe B3aumoeicTBus okcuaa meau (I1) ¢ pactBopom cepHOM KMCIOTHI pa3Iu4yHON TemrepaTypsl. 9. PaznoxkeHnue nepokcuaa
BOJIOpOJia ¢ MoMoIbto okcuaa Mapranna (IV) u karanaszel. 10. O6HapyXeHHe KaTajla3bl B HEKOTOPBIX MUILEBBIX MpoaykTax. 11. MHrubuposanue
B3aMMOJICHCTBUS KUCIIOT C METAJJIaMU YPOTPOIIMHOM.
IIpenmerHbie pe3yJbTaThl 00yYeHHS
VYyamuiics K0J1KeH ymems:
HCII0JIb30BaTh IIPHU XapaKTEPUCTHUKE MPEBPAILECHUN BEIIECTB MOHATHS: «XUMHUYECKasl pEaKLUsD», «PEAKIUN COEAUHEHNA», «PEAKIIUH PA3I0KEHUN», «PEAKLIUN
oOMeHay, «peakluy 3aMeLICHU», «PeaKuu HeUTpanu3aumn», «3K30TePMUUECKHE PEAKIIUNY, «IHAO0TEPMHUUECKHUE PEAKINN, «0OpaTUMbIE PEAKI UM,
«HEOOpaTUMBIE peaKIui», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUI, «TOMOT'€HHBIE PEAKIIUNY, «[€TEPOrCHHbIE PEAKLIUN», «KATATUTHYECKUE PEAKIIUN,
«HEKATATUTUYECKHUE PEAKIIUN», «TEIIOBOM 2PPEKT XUMUYECKOIN peakluny, «CKOPOCTh XUMUUECKON PEeaKINN», «KaTaau3aTopy;
XapaKTepu30BaTh XMMUYECKHE dJIEMEHThI 1—3-T0 MeproAoB Mo uX nojoxeHuto B [lepuonudeckoil cucreme xumuueckux anemeHToB /. M. Menneneesa:
XUMHUYECKUN 3HAK, MOPSIKOBBII HOMEp, IEPHOJ, FpyIIa, MOArpyIa, OTHOCUTEIbHAsl aTOMHAas Macca, CTPOEHHE aToMa (3apsi siipa, YUCIIO TPOTOHOB U
HEHTPOHOB B AJIpe, 00I1Iee YUCIIO EKTPOHOB, PaCIIpeIe/IeHUE FIEKTPOHOB 10 3JIEKTPOHHBIM CII0SIM, ITPOCTOE BELIECTBO, (popMyIia, Ha3BaHWE U TUI BBICILIETO
OKCHJIa ¥l TUJIPOKCHUJIA, JIETYYEr0 BOJIOPOTHOTO COCTUHEHHUS (JI711 HEMETAIIOB));
XapaKkTepu30BaTh O0IINE XUMUUYECKHE CBOMCTBA aM(OTEPHBIX OKCUAOB U THIPOKCHUJIOB; MPUBOAUTH IPUMEPHI peaKui, MOATBEPKIAI0ONINX XUMHUUECKHE
CBOHCTBa aM()OTEPHBIX OKCHJIOB U THPOKCH/IOB;



JaBaTh XapaKTEPUCTUKY XUMUYIECKUX PEAKIUI 110 YUCTY U COCTABY MCXOJHBIX BEUIECTB U MPOYKTOB PEAKIUU; TEIIOBOMY 3P PEKTY; HAIIPABICHUIO
MPOTEKaHUS PEAKIMN; U3MEHEHUIO CTEIIEHEH OKUCIIECHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXOAHBIX BEIIECTB; YUACTUIO KaTaau3aTopa;
OOBSICHSITH ¥ IPUBOJIUTH IPUMEPHI BIUSHUS HEKOTOPHIX (PAaKTOPOB (IIpHpOIa pearupyroIuX BEIeCTB, KOHIIEHTPAIKS BEUIECTB, JaBICHHUE, TEMIIEPATypa,
KaTaJlu3aTop, OBEPXHOCTh COMPUKOCHOBEHHS PEarupyOIINX BEIIECTB) HA CKOPOCTh XUMHYECKUX PEAKIIH;
HaOJI0/1aTh ¥ OMUCHIBATH YPABHEHUS PEAKIIUI MEKIY BEIIECTBAMH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U SI3bIKA XUMUM;
IIPOBOJIUTH OMBITHI, TOJATBEPKAAONTNE XMMUICCKHE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XUMHYECKOU PEAKIIHMH OT
pa3nuuHbIX (hakTOpOB (IIPUPOJIa PEarHpYyIOIINX BEIIECTB, KOHIIEHTPAIIMs BEIIECTB, JaBJICHHUE, TEMIIEpaTypa, KaTalu3aTrop, TOBEPXHOCTh COMMPHUKOCHOBEHHS
pearupyromux BemecTn).
MeTanpeameTHblie pe3yJabTaTbl 00y4eHHusI
VYyamuiics 10J1KeH ymems:
OTIPECTIATH 1ENIb YUeOHOU ACSITEILHOCTH C TIOMOIIBIO YIUTENSI U CAMOCTOSITEIbHO, UCKATh CPEJICTBA €€ OCYIIECTBICHUS, pad0Tas 1Mo IUIaHy, CBEPSITh CBOU
JEUCTBUS C LENbIO U MPU HEOOXOAMMOCTH HCIIPABIISTH OMIMOKH C TOMOIIBIO YUUTENS U CAMOCTOSTEIBHO;
COCTaBJIATh AHHOTALIUIO TEKCTA;
CO3/1aBaTh MOJIETIH C BBIJCIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa U MPEACTABICHUEM HX B IPOCTPAHCTBEHHO-TPapUIECKON UIIM 3HAKOBO-
CUMBOJIMYECKOU (popMme;
OTIpeETSATh BUbI KIIACCU(PUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

Tema 2. Metamibl (17 4)
[Tonoxxenue metaiuioB B [lepuoauyeckoii cucteMe xumuieckux aeMenToB Jl. . MenaeneeBa. Metaiuinueckas KpUCTaUIMYECKAs PEIIETKA U METaJUTMYEeCKast
XUMHYecKas cBsi3b. O0ume puzndeckne cBoiicTBa MetaiioB. CIutaBbl, UX CBOMCTBA M 3HaUCHHE. XMMUYECKHE CBOWCTBA METAIJIOB KAK BOCCTAHOBUTEEH, a
TaK)Ke B CBETE UX IOJIOKEHUS B DJIIEKTPOXUMHUYECKOM Py HampspKeHU MetauioB. Koppos3us MeTamioB u criocoObl 00pb0bI ¢ Hell. MeTaibl B Ipupo/ie.
OO6mme crmocoObl UX MOTyYEHUS.
OO0mas xapakTepucTHKA IIeJ0YHbIX MeTaNI0B. MeTtamnsl B npupoze. O6mue cnocods! ux nonyueHus. Ctpoenue atomos. lllenounbie MeTamis —
MPOCTHIE BelecTBa. BaxkHeime coeAMHEHUS MIEIIOYHBIX METANIOB — OKCHJIBI, TUJIPOKCUIBI U COJIH (XJIOPHUABI, KApOOHATHI, CyIb(AThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHNE B HAPOAHOM X03siicTBe. KanuitHbie ynoOpeHus.
OO01asi XapaKkTepHCTHKA 3J1€eMEHTOB IVIaBHOM noarpynns! I1 rpynmnel.
Crpoenue atomoB. lllenouno3emenbHble METAIIIBI — MPOCTHIE BellleCTBa. BaxkHel e COeIMHEHNS EI0YHO3EMENbHBIX METAJIJIOB — OKCHU/IbI, THIPOKCUABI U
COJIH (XJIOPHIbI, KapOOHATHI, HUTPATHI, Cyab(daThl, hocdaThl), UX CBOMCTBA U MPUMEHEHNE B HAPOJAHOM XO03HCTBE.
AJIIOMUHUIA.
Crtpoenue aToma, pu3nyecKue U XUMHUYECKHUE CBOWCTBA MPOCTOro BerecTBa. CoeqMHEHUsT aTFOMUHUSI — OKCHUJT M TUJIPOKCHU, UX aM(DOTEPHBIN XapaKTep.
Baxwnerimume conu anromunus. [I[puMeHeHne antoMUHUSA U €r0 COEAUHEHUN.
Keaeso.
Ctpoenne aToMa, (pU3NYecKre 1 XMMIUYECKHe CBOICTBA MpocToro Bemectsa. I'enernyeckue psaasl Fe™? u Fe
Baxwuerimme conu xene3a. 3HaUeHUE KENe3a U €ro COSAUHEHUH TSl TPUPOJIBI U HAPOJIHOTO X031 CTBA.
JdeMoHcTpanum.
OO0pa31ibl METOYHBIX U MET0YHO3eMEeNbHBIX MeTallIoB. OOpasipl criiaBoB. BzaumoneiicTBiue HaTpusl, TUTUS U KAJIBIHS C BOJION. B3anmonelicTBue HaTpust U
Marausi ¢ KuciopojioM. Bzaumonelicteue metamioB ¢ Hemetamuiamu. [lonmyuenue runpokcunos xxenesa (11) u (I1).
JlaGopaTopHbie ONBITHI.
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12. B3aumMopeiicTBue pacTBOPOB KUCIIOT U coJiel ¢ MeTaiuiaMu. 13. O3HakomiieHue ¢ pyaamu xkenesa. 14. OkpalinBaHye IUIAMEHU COJISIMU IIETTOYHBIX
MeTaiuioB. 15. B3auMojerictBue kanbiusa ¢ Boaou. 16.11onydenue ruipokcuaa Kajablivs U UCCae0BaHue ero cBocTB.17. [loyyenue ruipokcuia aaroMUHUS
U uccie0BaHue ero cBoicTB. 18. BaumoneiictBue xene3a ¢ constHoi kucinoroi. 19. [Monyuyenne runpoxcunos xenesa (1) u (I11) u nuzydyenne ux cBOKUCTB.
IIpenmeTHbIe pe3yabTAThI 00yUeHUs

VYyamuiics 10JKeH yments:

HCIIOJIb30BaTh MIPU XapaKTEPUCTUKE METAJUIOB U UX COCIMHEHUN MOHATHUS: «METAJUIbI», «PSiJ aKTUBHOCTU METAJIIIOBY, «IIEIOUYHbIE METAJLIbI,
«IEJI0OYHO3EMEIIbHbIE METAJUIbI», UCIIOIb30BATh UX MPU XapAKTEPUCTUKE METAIIJIOB; AaBaTh XapaKTEPUCTHUKY XUMHUECKUX 3JIEMEHTOB-METAUIOB (IIEIOYHBIX
METaJIJIOB, MarHus, KaJIbLIKs, ATFOMUHHS, Keje3a) Mo Ux nojoxeHuto B [lepuoanueckoii cucreme xumuueckux saemeHToB /1. M. MenaeneeBa (XuMudeckuit
3HaK, NOPSJIKOBBIA HOMEP, IEPUO/, TPYIIIA, HOATPYIINA, OTHOCUTENIbHASI aTOMHAs Macca, CTPOCHHUE aToMa (3apsij sSApa, YUCIIO POTOHOB U HEUTPOHOB B sifIpe,
o011ee YMCIIo 3JEKTPOHOB, PACIPEEICHNE AIEKTPOHOB IO 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, POpMysia, Ha3BaHUE U TUII BBICILIETO OKCUAA U
TUAPOKCHU/IA);

Ha3bIBATh COCIMHEHHS METAJNIOB M COCTABIIATH UX (POPMYIIBI [10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NIESCKHE U XMMHUYSCKHAE CBOMCTBA MPOCTHIX BEIECTB-METAJIOB;

OOBSICHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEACKA3bIBATh CBOWCTBA) XUMHUECKUX IIEMEHTOB-METAIIIOB (PainyC, METALTMYECKUE CBOWCTBA DJIEMEHTOB,
OKUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX HMH COCTMHEHUH (KHCIOTHO-OCHOBHBIC CBOMCTBA BBICIITUX OKCHUJIOB U THIPOKCHJIOB,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MoJjokeHus B [lepuoanueckoii cucreme xumuueckux snemenToB Jl. . Menneneena;

OMHCHIBATH OOIINE XUMHUYECKHE CBOMCTBA METAJNIOB C TTIOMOIIIbIO €CTECTBEHHOTO (PYCCKOT'O UM POJTHOTO) SI3bIKA U A3BIKA XUMUH;

COCTaBJISITh MOJICKYJISIPHBIC YPABHEHUS PEAKIIH, XapaKTepU3YIOIIUX XUMUYECKUE CBOWCTBA METAINIOB M UX COCUHEHHI, a TaKKe AIEKTPOHHBIC ypaBHEHUS
MIPOIIECCOB OKHUCIICHUSI-BOCCTAHOBIICHHUS;

yYpaBHEHUS AJIEKTPOIIUTUUECKON AUCCOIUAIINN; MOJIEKYIISIPHbIE, IOTHBIE H COKPAIllEHHbIE HOHHBIE YPAaBHEHUS PEAKIIHiA C yYaCTHEM SJIEKTPOIHUTOB;
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXKIY CTPOCHUEM aTOMa, XUMHUYECKOM CBS3BI0, THTIOM KPUCTAIUTMYECKON PEIIETKH METAIIIOB U MX
COETMHEHMH, UX 00IKUMHU (PU3MUECKUMU U XUMUYECKUMU CBOWCTBAMU;

OMHCHIBATh XUMHUYECKHE CBOMCTBA IIEIOYHBIX U IIETOYHO3EMENIbHBIX METAIIIOB, a TAKXKE ATFOMUHUS U JKeJe3a U UX COCIMHEHUM C TTIOMOIIBbIO €CTECTBEHHOTO
(pyccKoro UM POHOTO) SI3bIKA U A3BIKA XUMUM;

BBITIOJIHSTH, HAOJIO1aTh U OMUCHIBATh XMMHUYECKUHN IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEHIIIMX KATHOHOB METAJUIOB, THAPOKCH/I-HOHOB;
AKCIEPUMEHTAJIBHO UCCIIEI0BATh CBOMCTBA METAJJIOB U MX COEMHEHUM, PelllaTh SKCIEPUMEHTAIbHBIE 33/1a4l TI0 TeMe «MeTaiby;

OMHCHIBATh XUMHUECKHUH IKCIIEPUMEHT C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIH POJHOTO) S3bIKA U SI3bIKA XUMUU,

MIPOBOAMTH PACUEThI [0 XUMUYECKUM (OopMyJiaM B YPaBHEHHSIM pEaKIUii, MPOTEKAIOIINX C YI4aCTHEM METAIIJIOB M UX COCTUHEHHI.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiics X0J1KeH ymems:

paboTaTh MO COCTABICHHOMY IUTaHY, UCIIONIB3YS HAPSAy C OCHOBHBIMH U JIOTIOJIHUTEIBHBIE CPEICTBA (CITPABOYHYIO JTUTEPATYPY, CI0KHBIE TPHOOPHI, CPEICTBA
HKT); c moMoIpo yautesst OTOMpaTh AJIs pelieHus: y4eOHbIX 3a/1a4 He0OXO0IMMBIE CIIOBApH, SHIIUKIIONEINU, CIIPABOYHHUKH, SIIEKTPOHHBIC JUCKHU;
COTIOCTAaBIIATh U OTOMPATh HHPOPMAIIHIO, MTOTYUYSHHYIO U3 PAa3JIMUYHBIX UCTOYHUKOB (CIIOBApH, SHITUKIIOTIEANH, CIIPABOYHUKH, DIICKTPOHHBIE JUCKU, CETh
WutepHer);

MPEACTABIIATH HH(GOPMAITHIO B BUE TaOIHUIl, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM 4YHcie ¢ nmpuMenenuem cpeacts UKT;

o OpMIIATH CBOM MBICIIH B YCTHON U MHUCHhbMEHHOUN PEYH C YUE€TOM Y4eOHBIX U )KM3HEHHBIX PEUEBBIX CUTYAIIHiA, B TOM 4yHclie ¢ mpuMeHeHueM cpeacts UKT;
COCTaBJISITh PEIICH3UIO Ha TEKCT;



OCYUIIECTBJIATh JOKA3aTEeNbCTBO OT MPOTUBHOTO.
IMpakTuyeckue padornl (3 4)

1. OcyuiecTBieHHE HENOYKU XUMUUECKHUX MPEBPAILECHUN.

2. [TonyyeHue v CBOMCTBA COCIMHEHU METAJIOB.

3. Pelienue skciepUMEHTANIBHBIX 33/1a4 HAa PACIIO3HABAHUE U MOJYyYEeHHUE COSAMHEHUN METaJIOB.

IIpenmeTHbIe pe3ybTATHI 00yUEeHUS

VYyamuiics 10JIKeH yments:

oOpataThcs ¢ 1a60paTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU MPHOOPaMU B COOTBETCTBUU C MPaBUIIAMU TEXHUKH 0€30MaCHOCTH;
Ha0JII0/1aTh 32 CBOMCTBAMH METAJUIOB Ml UX COCIUHCHHA U SIBICHUSIMHU, IPOUCXOISAIINMH C HUMU;

OIHCHIBATh XUMUYECKUH KCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0 WM POAHOTO) SI3bIKA U SI3bIKA XUMUHU;

JIeNIaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA.

MertanpeaMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics 10J1KeH ymems:

OTIpEIETISATh, UCXO1 U3 YUeOHOM 3a/1auu, He0OOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUS WM SKCIIEPUMEHTA.

Tema 3. Hemeraibl (28 4)
OO1w1as xapakTepuCTHKa HEMETAJUIOB: nosioxkeHue B [lepuonndeckoit cucteme xumudeckux 3nementos J1. M. MenneneeBa, 0COOEHHOCTH CTPOEHHU I aTOMOB,
3eKTpoOoTpHUIaTENbHOCTD (D0) Kak Mepa «HeMeTaITuYHOCTHY, psia 0. Kpucraminueckoe CTpOSHHE HEMETAIIIIOB — MPOCTHIX BEIIECTB. AJIJIOTPOIHSI.
dusnyeckue cBONCTBAa HEMETAUIOB. OTHOCUTENBHOCTD MOHATUHI «METAJ) U «HEMETAJLD».
Bonopona. [Tonoxxenue Bogopoaa B [lepuoaudeckoit cucteme xumudeckux 3meMenToB J1. 1. MenneneeBa. CTpoenne aTroma u MOJIeKyJsibl. Du3ndeckue u
XMMHUYECKHE CBOICTBA BOJOPO/Ia, €T0 MOIYy4EHUE U IPUMEHEHUE.
Bona.
Crpoenue monexynsl. Bogopoanas xumudeckas cBsa3b. @u3nueckue cBoiicTBa BoJbl. AHOMaIUU CBOMCTB BOAbL. [ MapodunbHble 1 ruapodoOHbIe BelecTBa.
Xumunyeckue cBoiictBa Bojbl. KpyroBopot Bojbl B ipupoze. Bogoouncrka. Aspanus Boabl. beitoBeie hunbTpbl. MuHepanbHble BOAbL. JUCTUIIIMPOBaHHAS
BOJIa, €€ MOJIYYEHHE U IPUMEHEHHUE.
O01mas xapaKkTepucTHKA rajJioreHoB.
Crpoenne aToMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, UX CBOWCTBA.
Kpatkue cBeaenus o xaope, 6pome, prope u ioze. [lpuMeHeHne rajJoreHoB U UX COeAMHEHUH B HAPOJAHOM XO3HCTBE.
Cepa.
CrpoeHue aToMa, aJuIOTPOIUs, CBOMCTBA U IpUMeHeHue pomouueckoii ceprl. Okcupl cepol (1V) u (VI), ux nonydenue, cBoiictsa u npuMmenenue. CepHast
KHCJIOTA U €€ COJIM, X IPUMEHEHHUE B HAPOJHOM XO03siicTBe. [Ipon3BOICTBO CEpHON KUCIOTHI.
A3or.
CrtpoeHne aToMa ¥ MOJIEKYJIbl, CBOMCTBA POCTOTO BEIIECTBA. AMMUAK, CTPOEHHE, CBOICTBA, MTOJIy4eHHE U puMeHeHue. Coau aMMOHUS, UX CBOMCTBA U
npumenenue. Oxcuasl azota (I11) u (IV).
A3OTHast KMCJIOTa, €€ CBOIMCTBA U MpuMeHeHue. HuTpaTsl 1 HUTPUTHI, MpobiieMa X COAEPIKaHUS B CEIbCKOXO03SICTBEHHON NMPOAYKINU. A30THBIE yI0OpEHHUSI.
Dochop.



Crpoenue aToma, alJIoOTpONus, CBOMCTBa 6e10ro 1 KpacHoro ¢gocgopa, ux npuMmeHenne. OCHOBHbIE coenHeHus: okcu pocdopa (V) u oprodochopHas
kucioTa, pocharel. DochopHbIe yIOOpECHHS.

Yraepon.

Ctpoenue aToma, ajuIoTpoIus, cBoicTBa Mmoaudukanuii, npumenenne. Okcunbl yrinepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaThI: KaJIbIUT, COJIA,
[IOTAlll, UX 3HAYEHHE B IIPUPOJIE U )KU3HH UEIIOBEKA.

Kpemunii.

CrpoeHue aToMa, KpUCTAJUIMYECKUN KPEMHMUI, ero cBoiicTBa u npuMmenenue. Oxcun kpemuus (IV), ero npupoansie pasHoBUIHOCTH. CUITMKAThl. 3HAUEHKE
COEIMHEHUI KPEMHUS B *KUBOM U HEXXUBOU nipupojie. [IoHsTHe 0 CUIMKATHON MPOMBIIUIEHHOCTH.

JdeMoHcTpanuu.

OO6pa31bl rajJoreHoB — IMPOCTHIX BellecTB. B3anmoeiicTBe raloreHoB ¢ HaTpueM, ¢ aTtoMuHueM. BoITecHeHHe XJI0poM Opoma MU HoJia U3 pacTBOPOB MX
coJsieil. BzaumogencTBue cepbl ¢ METailaMy, BOJIOPOJIOM M KUCIOPOAOM. B3anmMoaeincTBrE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ MeAbt0. [lormomenue
yIrJeM pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccranoBienue Meau u3 ee okcuaa yriaem. OOpasisl MPUPOAHBIX COeIMHEHUH XJopa, cepsl, hocdopa, yriepona,
kpemHuus. OOpa3ibl BAXKHEHIIHX JJI HAPOIHOTO X03sIMCTBA Cylb(haToB, HUTPATOB, KapOoHATOB, (pocaToB. OOpa3Ilkl CTEKIIA, KEPAMUKH, IIEMEHTA.
JlaGopaTopHble ONBITHI.

20. [Tonyuyenue u pacrno3HaBanue Bojopoaa. 21. MccnenoBanue moBepXHOCTHOTO HATSHKEHUS BOJIbL. 22.PacTBopeHne rnepMaHranaTa Kajius Wil METHOTO
Kynopoca B Boze. 23. I'uaparanus o6e3BoxkeHHoro cynbdara meau (1I). 24. Usrorosienue rurncoBoro otnedarka. 25. O3HakOMIICHHE C KOJUIEKIUEH ObITOBBIX
GuabTPOB. 26. O3HAKOMIICHHE C COCTABOM MUHEpaIbHOU BOABI. 27. KauecTBeHHas peakius Ha rajoreHua-uoHbl. 28. [loaydeHne u pacro3HaBaHue KUCIOPOIa.
29. 'openue cepbl Ha Bo3ayxe u B kuciopoze. 30.CBoiicTBa pa3zdaBiieHHOM cepHO kucnoThl. 31. M3yuenue cBoiicTB ammuaka. 32. Pacio3HaBaHue coseit
ammoHus. 33. CBoiicTBa pa30aBiIeHHON a30THON KUCIOTHL. 34. B3anMoelicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Menbto. 35. 'openue docdopa Ha
BO31yXe U B kuciopoze. 36. PacnosnaBanue gocdaros. 37. ['openne yris B kuciopose. 38. [lonyuenne yroasHOM KUCIOTH M U3yYEHHE €€ CBOMCTB. 39.
[Tepexon kapbonatoB B rugpokapOoHaTsl.40. Paznoxxenue ruapokapOonata Hatpus. 41. [TonydeHue kpeMHEBOW KHUCIOTHI M U3yYEHHE €€ CBOMCTB.
IIpeameTHbIe pe3yJbTaThl 00y4eHUS

Yyamuiics K0J1KeH ymemon:

HCII0JIb30BaTh MPU XAPAKTEPUCTUKE METAIIOB U UX COCAUHEHUN MOHATHUS: «HEMETAIUIbIY, «TaJIOT€HbI», «aJUNIOTPOITHBIE BUTOM3MEHEHUS», <GKECTKOCTh BOJBIY,
«BpEMEHHAs )KECTKOCTh BOJIbI», «IIOCTOSIHHAS KECTKOCTh BOJABI», «00I1ask KECTKOCTh BOJBI»;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX AIIEMEHTOB-HEMETAIIOB (BOJIOPO/Ia, TaIOTEHOB, KHCIOPO/a, CEPHI, a30Ta, Gocdopa, yriaepoaa, KpeMHHUS) 10 HX
nosioxkeHuto B [lepuonuyeckoii cucteMe xumMudeckux aieMeHToB [l. V1. MenzaeneeBa (XuMudeckuil 3HaK, HOPSAAKOBBIA HOMEp, IEPUOJI, TPyIIa, MOArpYyIIa,
OTHOCHUTEJIbHAs aTOMHasi Macca, CTpOeHHe aToMa (3apsij Aapa, YUCIIO TPOTOHOB U HEMTPOHOB B Ape, 00Iee YHCIIO AIEKTPOHOB, PACHIPEIeIeHUE SIEKTPOHOB
IO 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BEILIECTBO, (popMyra, Ha3BaHHE U TUI BBICLIETO OKCHUJIA U TUAPOKCUIA, (hopMysa U XapakTep JIETy4yero BOJ0POIHOIO
COCMHEHMUS);

Ha3bIBaTh COEAMHEHMS] HEMETAJIJIOB U COCTABIIATH UX (POPMYJIBI IO HA3BaHMUIO;

XapaKTepu30BaTh CTPOCHUE, 001IHe (hU3NYecKre U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIIOB;

OOBSCHATH 3aBUCUMOCTD CBOMCTB (WUJIM MPEACKA3bIBaTh CBOMCTBA) XMMHUECKUX 3JIEMEHTOB-HEMETAIIJIOB (painyc, HEMETAIIINYECKIE CBOMCTBA 3JIEMEHTOB,
OKHCIIUTEIHHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX MU COEIMHEHHH (KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIINX OKCHIOB M I'MJIPOKCHIOB,
JIETYYHX BOJAOPOIHBIX COSTUHEHUN, OKUCIUTEIHFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT nosioxkeHus B [1.C.xumuaeckux snementoB Jl. 1. Menneneena;
OIMCHIBAThH OOIIME XUMHYECKHE CBOMCTBA HEMETAIIJIOB C IIOMOIIBIO €CTECTBEHHOT'O (PYCCKOT'O MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;



COCTaBJISTh MOJICKYJISIPHBIC YPaBHEHUS PEaKIMi, XapaKTePH3YIOIUX XUMHUYECKHE CBOMCTBA HEMETAIIJIOB M UX COSJMHEHUH, a TAKXKE DIICKTPOHHBIC YPAaBHEHUS
HPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHUS,

YpaBHEHUS JIEKTPOIUTHYCCKON AUCCOIMALIUI; MOJICKYIISIPHBIC, TOJHBIC U COKPAIICHHBIC HOHHBIC YPABHCHUS PEAKIIUI C Y4aCTHEM 3JICKTPOJIUTOB,
YCTaHABIIMBATh IPUYNHHO-CIICICTBCHHBIC CBS3U MKy CTPOCHUEM aToMa, XUMUYECKOH CBS3bI0, THIIOM KPHCTAJUTMYECKON PEIIETKA HEMETAJIIOB H X
COEIMHEHU, UX 00IMMHU (PU3MYECKUMHU U XUMHYECKUMU CBOWCTBAMU;

OIKCBHIBATh XUMUYECKHE CBOWCTBA BOJIOPO/Ia, FAJIONEHOB, KUCIOPO/a, Cepbl, a30Ta, hocdopa, rpadura, ajaMaza, KpEMHHUS U HX COSAUHEHHHN C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'0 WJIM POJTHOTO) SI3bIKA U SI3bIKA XHUMUWY,

OIKCBIBATH CIIOCOOBI YCTPAHEHHS )KECTKOCTH BOJIBI U BBIIIOJIHATH COOTBETCTBYIOLMN UM XMMHUYECKUIN IKCIIEPUMEHT;

BBINOJIHATH, HAOIIOATh U OMUCHIBATh XUMHUYECKHUH SKCIIEPUMEHT 0 PACcIIO3HABAHUIO MOHOB BOJOPOAA U aMMOHHMS, Cyb(ar-, KapOoHaT-, CHIIMKaT-, pochart-,
XJIOpUJI-, OPOMHU/-, HOANI-HOHOB;

IKCIIEPUMEHTAILHO UCCIIE0BATh CBOMCTBA METAIJIOB M MX COEIMHECHUH, PelIaTh SKCIIEPUMEHTAIbHBIC 3a/1a4M 110 TeMe «Hemerammbny;

OIKCBHIBATh XUMUYECKHI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POIHOIO) SI3bIKA U S3bIKA XUMUHY;

MPOBOUTH PACYEThI TI0 XUMHYECCKUM (POpMYJIaM M YPaBHEHUSIM PEAKIUiA, TPOTCKAOIINX ¢ y4aCTHEM HEMETAJIOB M UX COCAMHCHHUH.

MeTanpeaMeTHbIe pe3yJIbTaTbl 00y4eHHs

Yyamuiics 10J1KeH ymems:

OpPraHU30BBIBAaTh YU€OHOE B3aUMOACHCTBUE B IpyMIie (pacnpeaessaTh pojiy, J0r0BapuBaThCs APYT C IPYIOM U T. [1.);
IIpeBUIETH (IIPOTHO3UPOBATH) MOCIIEICTBUS KOJUIEKTUBHBIX PEIIECHUN;

IIOHMMAaTh ITPUYMHBI CBOETO HEycIleXa U HaXOIUTh CIIOCOOBI BBIXO/A U3 ATOM CUTYalUH;

B JIMAJIOTE C YYUTEJIEM YUUTHCS BbIpAOAThIBATh KPUTEPUH OLIEHKU U ONPENENATh CTENEHb YCIIEITHOCTH BBIMOJIHEHUS CBOEH pabOThI U pabOThI BCEX, UCXOS U3
UMEIOIUXCS KPUTEPUEB, COBEPLICHCTBOBATH KPUTEPHUH OLICHKH U I10JIB30BATHCS. UMHU B XOJI€ OLIEHKH U CAMOOLIEHKH;
OTCTauBaTh CBOIO TOUKY 3PEHUs, apTyMEHTHUPYS €€;

MOJITBEPXK/IaTh APTYMEHTHI (haKTaMH;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIyLIaTh JPYTUX, OBITaTbCAd MPUHUMATD JPYTYIO TOUKY 3pEHUs], ObITh TOTOBBIM H3MEHHUThH CBOIO TOUKY 3pEHMUS;
COCTaBJISITH pedepar 1o onpeaeaeHHon popme;

OCYILIECTBIATh KOCBEHHOE PA3/IEIUTENIBHOE 10KA3aTENbCTBO.

IIpakTnueckue padorsl (3 u)

4. PemeHue sKcriepuMeHTaIbHBIX 3a4a4 1o Teme «lloarpynna xucnopona».

5 Pemenue sxkcriepuMeHTaIbHBIX 3a7a4 1o TeMe «[loarpymnna azora u yrieponaay.

6. [Tonydenue, coOupanue U pacro3HaBaHUE Ta30B.

IIpeameTHbIE pe3yJbTaThl 00yUYEeHUS

Yyamuiics 10JI2KeH yments.

oOpataThcs ¢ 1ad0paTopHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMUA MPHUOOPaMU B COOTBETCTBUU C MPaBUIIAMU TEXHUKH 0€30MaCHOCTH;
Ha0JI0AaTh 32 CBOMCTBAMU HEMETAJIJIOB U MX COEAMHEHHH U SIBICHUSMH, IPOUCXOIALIMMHU C HUMHU;

OIHCHIBATh XUMUYECKUH 3KCIIEPUMEHT C IMOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 UM POAHOTIO) SI3bIKA U A3bIKa XUMUMU;



JIeaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamumiics 10JI2KeH ymems:

OTIpeENATh, UCXO0/1A U3 YUeOHOM 3a/1a4uu, He0OOXOIUMOCTh UCIIOJIb30BaHUS HAOIIOICHUS IIM AKCIIEPUMEHTA.

Tema 4. O6001IeHNe 3HAHUIT TI0 XHMHUH 32 KypC OCHOBHO# mKkoabl. [loaroroBka k rocynapcrBeHHoii utorosoii arrecranuu (I'MA) (11 4)
[Tepuonnueckuii 3akon u I[lepronnueckas cucrteMa xumudeckux daeMeHToB 1. M. MenneneeBa. du3zndeckuii CMbICH MOPAIKOBOIO HOMEPA dJIEMEHTa, HOMEPOB
MepUo/ia U rPyNIibl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCJIMHEHUI B IEpUOAaX U IPyMIax B CBETE MPEICTABICHUN O CTPOCHUU aTOMOB
AJIEMEHTOB.
3HavYeHHE MEPUOJUUYECKOTO 3aKOHA. BUIbI XUMHUYECKUX CBA3EH U TUIIBI KPUCTAJUTMUYECKUX PELIETOK. B3aMOCBs3b CTPOEHUSI U CBOMCTB BEILIECTB.
Krnaccudukanusa XuMHUECKUX peaklui Mo pa3IMyHbIM NIPU3HAKaM (YHCIIO U COCTaB Pearupyromux U 00pa3yroIuxcs BEIIeCTB; Hajlluune
rpaHuIlbl pa3aena ¢as; TerioBoi 3P PeKT; N3MEHEHNE CTeIIeHeH OKUCIICHUSI aTOMOB; UCIIOJL30BaHUE KaTaIM3aTopa; HallpaBJieHne mpoTekanus). CKOpOCTh
XUMHUYECKUX peakluii u pakTopsbl, BIusAtomue Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIUN U CIIOCOOBI CMEIICHHS] XUMUYECKOTO PAaBHOBECHS.

[Ipocthie u cioxHbIe BeniecTBa. MeTaiuibl 1 HeMeTaJUIbl. [ eHeTuYecKkre psaapl MeTasuia, HeMeTalia U mepexoaHoro Metaia. OKCUIbI U TUIPOKCHIbI
(ocHOBaHMS, KUCIIOTHI, aM(POTEpPHbIE TUIPOKCUIBI), cor. VX cocTaB, kinaccudukarys u o01me XuMuIecKiue CBOMCTBA B CBETE TEOPUU IJIEKTPOTUTHUECKOM
JTUCCOITUAIIUH.

IV .KanennapHo-remaTuyeckoe mianupopanue no xumnu 9 kiacce (®IoC)

Ne Tema u THII ypoKa Hara /3 Ilianupyembie pe3yJibTaThl Hcnons3zoBanue
n/n IIpeameTtHble Metanpeanmetnsbie Y'Y /1 JIn4HOCTHBIE obopymoBanus «Touka
yYvja pocTa»
Beenenue. O0mas xapakTepucTHKAa XUMAYECKHX 3J1eMEHTOB H XHMHYeCKHX peakuuii. [lepnoguyecknii 3aKoH U nepuognyecKas CHCTeMa XMMHYECKUX 3JIEMEHTOB
JA.N.Menneneena. (104.)
1. | Xapakrepuctuka 09 81 Hayuamcs: xapaktepuzoBaTh | PeryasiTuBHbIe: CTaBsT yueOHbIE DopMHUPYIOT
9JIEMEHTa — METaJUIA c3-6 XUMHYECKHE 3JIEeMEHTHI 1-3 — | 3aauM Ha OCHOBE COOTHECEHUS TOT0, | OTBETCTBEHHOE
Ha OCHOBAaHMH €T0 Yup ro Nepruoa Mo ux YTO Y€ U3BECTHO U YCBOEHO OTHOILIEHHUE K
MOJIOKEHUS B 1(06)7, nosoxenuto [1CXD J1.1. y4almmcs, U TOro, 4To eié YYEHUIO
ITepunonnueckoit 10 Meneneesa. HEU3BECTHO
CHUCTEME Tonyuyam o3modcnocmeo Ilo3naBaTeJIbHBIE: CAMOCTOSTEIBHO
. 1. Menpneneena Hay4umuvcsl: ONUCHIBATh BBIETISIIOT ¥ (POPMYITHPYIOT
M3yYeHHBIE OOBEKTHI KaK [M03HABATENbHYIO 1IETTh
CUCTEMBI, IPUMEHSIS JIOTHUKY KomMmyHnkaTuBHBIE:
CHUCTEMHOTI'0 aHaJIn3a ($hopMynupYIOT COOCTBEHHOE MHEHHUE U
2. | Xapakrepucruka 09 81 Hayuamcs: xapakrepu3oBarh | MO3HIUIO, 3aJAI0T BOIIPOCHI, CTOSIT DopMHUpYIOT
3JIEMEHTA - HeMeTajuIa c 6-8 XMMHYECKUE 3JICMEHTHI 1-3 — | MOHATHBIE Ul IAPTHEPA [TOHATHUSA OTBETCTBEHHOE
Ha OCHOBAaHMH €T0 Yup To MepHoaa Mo ux OTHOILIEHHUE K
TIOJIOKEHUS B 1(a)8, nostoxenuto [1ICXD J1.1. YUICHHIO
[Nepuomuyeckoii 10 MeHeneeBa.




cUCTEME
. . MenneneeBa

HOleH(lm BO3MOINCHOCNb
Hayuumscs. OINUCbIBATH
HN3YUYCHHBIC 00BEKTHI KaK
CHUCTEMBI, IPUMEHAA JIOTUKY
CHUCTCMHOI'O aHaJIn3a

AmdoTepHbIC OKCHTBI 09 JO1 | Hayuamcsa: xapakrepusoBath | PeryiasiTuBHble: IIposBistor
Y THIPOKCUIBI 82 XUMHYECKHE CBONCTBA [IpuHUMAIOT ¥ COXPaHSIOT yueOHYIO I00OpoKenaTeTsHO
VYop 2,3 | ampoTepHBIX OKCUIOB U 3aJ1a4y, YYUTHIBAIOT BBIICIICHHBIC CTh,0T3bIBUNBOCTb
TUAPOKCHUIOB; HCIIONB30BAaTh | YYHUTEJIEM OPUEHTHUPHI NEHCTBHS B , KaKk TIOHUMaHNe
NIPY XapaKTEePUCTHKE BEIIECTB | HOBOM yueOHOM MaTepHalc B YYBCTB
HOHATHE «aM(OTEPHOCTHY, COTPYIHUYECTBE C yUUTEIIEM JPYTHXIIIONEN U
MIPOBOJUTE OTIBITHI, Ilo3HnaBaTe/ibHBIE: COTIEpEIKNBAaHNE
MOJITBEpIKAAIOIINe CraBsat 1 GopMyIUpyIOT IpodieMy UM
XUMHYECKHE CBOMCTBA ypOKa, CAaMOCTOSITENIbHO CO3AAI0T
aM(OTEPHBIX OKCHIOB U AITOPUTM JEATENBHOCTH IIPU PELICHAN
THJIPOKCH/IOB; POOIIEMBI
Tonyuam 6o3mooicHocms KoMmyHnkaTuBHbBIE:
HAy4umscs: 0CO3HAaBATh [IposABIAIOT aKTUBHOCTB BO
3HAUYEHUE TEOPETUIECKUX B3aMMOZCUCTBUN AJIS PEILICHUS
3HAHWUM JUIS TIPAKTUYECKOU II03HABATEIBHBIX U
JIEeATENBHOCTH YeIIOBEKa KOMMYHHMKAaTUBHBIX 3aJa4 (3aJar0T
BONPOCHL, GOPMYIIUPYIOT CBOU
3aTpyJHEHHMSI, IPeIararoT MOMOIIb B
COTPYJHHUYECTBE)
[Tepuonnueckuii .09 JIO 2 | Hayuamca: onucsiBaTh U PeryasituBHble: Onpenensror
3aKOH U 83 XapakTepu30BaTh TabMUuHyto | [ImaHupyloT cBou neicTBUs B CBOIO JINYHYIO
ITepnonnueckas Yop 2- | dopmy IICXD J1.1. COOTBETCTBUH C ITOCTaBICHHON MO3ULHIO,
cucTema 7 MenneneeBa; nenarb 3aJladyeil U yCIOBUSAMU €€ peain3alii | aJleKBaTHYIO
. U. Menneneesa B YMO3aKJIIOUEHUS O XapakTepe muddepeHunpona

CBETE Y4EHHS O
CTPOEHHUH aToMa

W3MEHEHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB C
YBEJIMUCHUEM 3aPsJI0B
aTOMHBIX SIEP.

Honyuam 603mozxcnocms
HAY4umucs: IPUMEHSTh
3HaHHUS O 3aKOHOMEPHOCTAX
MEePUOJUYECKON CUCTEMBI
XUMHYCSCKHUX AJIEMEHTOB JIJIS
00BSICHEHHS Y TIPEIBUICHUS
CBOMCTB KOHKPETHBIX
BCIIIECTB

Ilo3HaBaTebHBbIE: CTABAT

1 GOPMYJTUPYIOT 1IEJTU U MTPOOJIEMBI
YpOKa; OCO3HAHHO U MPOU3BOJILHO
CTPOAT B YCTHOM U MUCBMEHHOMN

hopme

KoMmyHnkaTuBHBIE:
BitaneHre MOHOJIOTHYECKOM U
Jranormdeckoit popmamu pedn

HHYIO CAMOOIICHKY
CBOMX YCIIEXOB B
yaebe




Xumuueckas 09 84 Hayuamca: xapakrepuzoBats | PeryiasTuBHble: pabotaTs o miany, | @opmupoBaHme
OpraHu3aus Vop 3,5 | XuMUYeCKHii COCTaB KUBOMH WCTIOJNB3YS CTIEUANBHO TIOA00paHHbBIE | OTBETCTBEHHOTO
MIPUPOJIBI KJIETKH; COCTAaB siIpa, MAHTHHU | CPEJCTBA. Y MEHUE OLIEHUTDH CTETIEHb OTHOILIEHUS K
3€MHOM KOpBI; ycrnexa Wid Heycrexa CBOei YUYECHHIO
THonyuam o3moscHocmo JeSITeTbHOCTH
Hayyumbcsi: 00bsicHATh Mup ¢ | [lo3HaBaTe/ibHBIE: aHATTM3UPOBATH,
TOYKH 3pEHUS] XUMUHU CpaBHUBATh 1 00001IaTh U3YUYEHHBIE
oHsTHA. CTPOUTH IOTHYECKOE
paccyXeHue, BKIIo4asl yCTaHOBIICHUE
TIPUYUHHO — CJIE/ICTBEHHBIX CBA3EH.
[IpencraBnsaTe nHGOPMAIUIO B BIIE
pHUCYHKa
KomMmyHukaTuBHbIe:
OTcTanBaTh CBOIO TOUKY 3PECHUS,
MIPUBOJUTH apTYMEHTEHI, TIOATBEPKIas
ux (hakramu
Knaccudpukanms 09 Hayuamca: ycranaBiauBathb PeryasituBHbIe: Onpenensror
XUMHYECKUX PEaKIuit MIPUHA]IEKHOCTh BriaBuratot Bepcu perteHus BHYTPEHHIOIO
10 Pa3IMIHBIM XUMHYECKOHN peakiinu K poOJIeMBI, 0CO3HABATh KOHEUHBIN TTO3UITIIO
MpU3HaKam onpeAenéHHOMY TUITY IO pe3ynbTaT oOyyJaromuxcs Ha
OTHOMY U3 YpOBHE
KJ1acCU(UKAIIMOHHBIX Ilo3HaBaTe/bHBIE: TOJIOKUTEIBHOTO
MPU3HAKOB: 1) 1Mo YucIy u Br16upatoT ocHOBaHMS U KPUTEPHH OTHOLIEHUS K
COCTaBY MCXOJIHBIX BEIIECTB M | JUIs KJacCH(pHUKaiuu o0Opa3oBaTebHOM
MPOAYKTOB peaknuu (peakiuu | [IpeoOpazoBeiBaTh HHGOPMAIHIO U3 y Tpo1eccy,
COEJIMHEHWISI, PA3JIOKEHUS, OJTHOTO BHJIA B IPYTOX U BHIOMPATH TOHAMAIOT
3aMelleHust 1 00OMeHa); 1uist ce0st yioonyro Gopmy dukcanuu | HEOOXOIUMOCTD
2) 110 BBIJIETICHUIO WITH MIpeICTaBIeHUsT HHPOPMAIHU yaeHUs

HOTJIOMICHHIO TETUIOTHI
(peakimy 3K30TEPMUYECKUE U
SH/IOTEPMUYECKHE);

3) 10 M3MEHEHHIO CTereHen
OKHCIICHHSI XUMHYECKUX
3JIEMEHTOB (peaKIiu
OKHCIIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE);

4) 1o 0OpaTUMOCTH TIpoIIecca
(peakuuu oOpaTUMBbIE U
HeoOpaTUMbIE);

Tonyyam 603modcrHocms
HAY4umucsl: COCTABIAT

KoMMmyHnkaTHBHbBIE:

OTtcTanBaTh CBOIO TOUKY 3PEHHUA,
MIPUBOJUTH ApTyMEHTBI, TOATBEPKAAs
ux (hakramu. Paznnuarte B ycTHOU
peyu MHEHMeE, JOKa3aTeIbCTBa,
TUIIOTE3BI, TEOPUH




MOJICKYJIAPHBIC U ITOJIHBIC
HOHHBIC YPAaBHCHUA I10
COKpalllCHHBIM NOHHBIM
YPaBHCHUAM.

[TonsiTHE O cKOpOCTH 09 JIO 3-8 | Hayuamcs: Ha3bIBaTh PeryasituBHbIe: IIposBasiror [Tpubop ans
XUMHUYECKOHN peakiuu 85 (axTOpbl, BAUAIOUINE HA CamocTosATeNnbHO 00OHAPYKHUBAIOT U YCTOHYMBBIN WJTIOCTpALUU
Yop2 | cKOpoCTb XUMHUYECKOM (dhopMynUpYIOT IpodIeMy. yueOHO — 3aBHCHMOCTH CKOPOCTH
peaxknuu 1 00bSICHATD UX [I03HABATENbHBIA | XMMUYECKOM peakLluy OT
BIIMSIHME HA CKOPOCTh Ilo3naBaTeibHBIE: HMHTEPEC K HOBBIM | YCIIOBUH
XUMHYECKOM peaxium; BBIABASAIOT NPUYMHBI U CIEACTBUS o0mmuM crocodam
Ha3bIBaTh (PaKTOpHI, siBieHUH. CTPOST JIOTHUECKHE peleHus 3anay
BJIMAIOLINE HA CMEILCHHUE paccyKIeHusl, yCTaHABIUBAIOT
XMMHYECKOTO PaBHOBECHSI. MIPUYUHHO — CJIEICTBEHHBIE CBA3U
Ionyuam 603modoicHocms KoMMmyHukaTHBHbBIE:
Hay4umscs: MPOTHO3UPOBATh | YUMUTHIBAIOT pa3Hble MHEHUS U
pe3ynbTaThl BO3AEHCTBUS CTPEMSATCS K KOOPIAWHAIH Pa3IUIHBIX
pa3In4HbIX (PaKTOpOB HA [IO3ULIUHI B COTPYAHUYECTBE,
M3MEHEHUE CKOPOCTH (hopMyITUpPYIOT COOCTBEHHOE MHEHHUE H
XUMHYECKOM peaxium; MTO3ULUIO
MPOTHO3UPOBATH PE3YIbTATHI
BO3/ACHCTBHS PA3TUUHBIX
(haKTOpOB Ha CMEIIICHUE
XMMHYECKOTO PaBHOBECHS
Karanuzatopsl .09 JO Hayuamca: ucrions3oBaTh PeryasituBHble: YcBoenue npasuin | [Ipubop mst
9-11 MIPH XapaKTEpPUCTUKE Y4YuTBIBAIOT NPABUJIO B INIAHUPOBAHWN | HHIMBUAYaJIbHOTO | WITIOCTPALIUU
86 MIpEeBpAIeHU BEIIECTB 1 KOHTpOJIEe criocoba pelieHus, 1 6e301acHoOro 3aBHCHMOCTH CKOPOCTH
TIOHSTHS «KaTaJlu3aTop, OCYIIECTBJISIOT MOMIAr0OBBIN KOHTPOJb | moBeaeHusd B YC, | XUMHUECKOH peakiiuu OT
«HHTUOHUTOPY, YIPOXKAIOIINX YCIIOBUH
«AHTUOKCHJIAHTBI», Ilo3naBaTesibHBIE: KU3HU U
MIPOBOJIUTH HECIIOKHBIE CaMOCTOATENBHO CO3AI0T aITOPUTM 3I0pOBBIO JIO/IEH
XUMHUYECKUE OMBITHI U JESITENbHOCTH TIPH PELICHUH TPpodiieM
HaOJIroIeHNs 32 U3MEHEHUSIMU | Pa3JIMYHOrO XapakTepa
CBOICTB CBOMCTB BEILECTB B KoMMmyHHKaTHBHBIE:
npoliecce MpeBpalleHui, JoroBapuBaroTcs 0 COBMECTHOM
cobmronate npaBuna Th u OT. | gestenpHOCTH, MPUXOAAT K OOIIEMY
THonyuam o3modcHocmo pElIeHNIO, B TOM YHCIe U
HAy4umscs: TPaMOTHO CTOJIKHOBEHHIO NHTEPECOB
00pamaTeCs ¢ BEIECTBAMH B
OBCEIHEBHON XU3HU
O600m1enue n 10 Hayuamcs: 0600matp PeryasiTuBHBIE:




CUCTEMaTU3ALIMS 3HAHMS U IPEACTABISITh UX BrocsaT HE0OX0MMMBIE KOPPEKTHBHI B

3HAHUU 0 TEMeE CXeM, TaOJIHII, MPe3CHTAIINN JISUCTBHUE TIOCIIE €T0 3aBEPIICHUS Ha

«BBenenue» OCHOBE €r0 U y4YeTa Xapakrepa
CHETaHHBIX OINOO0K
Ilo3naBaTesibHBIE:
CtposT peueBoe BbICKa3bIBaHHUE B
YCTHOM M MUCBMEHHOH (opme
KoMMyHHKATHBHBIE: KOHTPOIUPYIOT
JeiicTBUS MapTHEPA

10. | KonTpoabHas 10 noBTOp | Hayyamcs: IpUMEHATh PeryasiTuBHBIE: OCYIIIECTBIISAIOT Bripaxator

paGoraNel MOJIyYCHHbIE 3HAHUS U MOIIArOBbI U UTOTOBBII KOHTPOJIb IO | aJ€KBaTHOE
o reme «BBeneHue» cthopMUpOBaHHBIC YMEHUS pe3yabTaTy [IOHUMAaHUE
JUTS pelieHus yaeOHbIx 3a1a4 | ITo3HaBaTe/IbHbIE: IPUYHH ycIiexa u
CTpPOSIT pe4eBOE BHICKAa3bIBAHUE B Heycrexa yueOHOM
YCTHOH M MMCEMEHHOU (hopMe JEATEIbHOCTH
KoMMyHnKaTHBHBIE: YIUTHIBAIOT
pa3Hble MHEHUS U CTPEMSTCS K
KOOPAHHALMY Pa3IUYHbIX TO3ULIUNA B
COTPYHHYECTBE
Tema 1. MeTamabi(174.)

11. | Obmas 10 87-10 Hayuamcs: xapakrepuzoBats | PeryasiTuBHbIe: Onpenenstot JlaTauk BBICOKOM
XapaKTePUCTUKA METaIIJIBI TI0 UX MOJIOKEHUI0 B | [[pHHUMAIOT U COXpaHSIOT Y4eOHYIO CBOIO JINYHYIO TEeMIIEPATyPhbl, TATUUK
MeTainos. Crinassl IICX3 J.1.Menneneesa, 3a/avy, INIAHUPYIOT CBOU JIEHCTBUSA B | MO3HLUIO, BBICOKOH TeMIepaTypbl

OTHCHIBATh CTPOEHHE COOTBETCTBHH C IIOCTABJIEHHON aJIeKBaTHYIO TJTATHOBBIN
(usnyecKue CBONCTBa 3a/lavyei U yCIOBHsAMU ee peanm3anuu | nuddepeHupona
METAaJIOB, OOBSCHSTDH Ilo3HaBaTe/bHBIE: HHYIO CaMOOLIEHKY
3aBUCUMOCTb CBOMCTB Hcnons3yroT 3HaKOBO — CBOMX yCIIEXOB B
METAJIJIOB OT UX MOJIOKEHHUS CHUMBOJIMYECKHE CPEICTBA yuebe

IICX3 J.11.Menneneesa; KoMMmyHukaTuBHbBIE:

THonyuam o3modxcnocmo ApPryMEHTHPYIOT CBOIO MO3UIHIO U

Hay4umscs: IPOTHO3UPOBATh | KOOPAMHHUPYIOT €€ C MO3UIHH

CBOICTBA HEU3YUEHHBIX MapTHEPOB B COTPYIHUYECTBE

JIEMEHTOB U UX COETUHEHUI

Ha ocHOBe 3HaHm# o [13.

12. | Xumuueckue 10 JIO 12 | Hayuamcs: onuchiBaTh PerynsTuBHbIe: DopmMupyroT JlaTuuk BHICOKOM

CBOICTBa METAJIOB 811 cBolicTBa BemlecTB Ha ocHOBe | [loctaHOBKa y4eOHOH 3a/1aun Ha YMEHMUS TEMIIEPATYPBI, JATUUK
Yop HaOJroIeHNi 3a NX OCHOBE COOTHECEHUS TOT0, YTO HCIIOJIb30BaTh BBICOKOH TeMIIEpaTypbl
2,3,5,7 | mpeBpamieHusIMH, M3BECTHO U YCBOEHO , ¥ TOTO, YTO €Ile | 3HAHUS B OBITY TJIATHOBBIN
JIEMOHCTPHUPYEMBIMH HEU3BECTHO Hatuux pH

YUYUTEEM, UCCIIEI0BATh
CBOMCTBA BEILIECTB B XOJI€

ITo3naBaTeJbLHBIC:
BLIJIBI/I)KCHI/IC THUIIOTE3, UX




BBITIOJTHCHUS JTa00PaTOPHOTO
OITBITA, IEJIaTh BBIBOABI O
3aKOHOMEPHOCTSIX CBOWCTB
METAJJIOB B MEPUOJIAX U
rpymnmnax.

Honyuam 6o3modcnocms
HAYy4umbucs: TPOrHO3UPOBATH
XHUMHUYECKHE CBOMCTBA
HEU3YYCHHBIX 3JIEMEHTOB U
HUX COCIMHCHUN HA OCHOBE
3HAHUM O IEPUOANIECKOM
3aKOHE.

O6OCHOBaHI/IC, J0Ka3aTCJIbCTBO

KomMmyHnkaTuBHBIE:
YyactBytoT B KOJJIEKTUBHOM
oOcyxneHnn TpodIeM, TPOSBISIOT
AKTUBHOCTb BO B3aUMOACHCTBHU IS
peumieHrss ~ KOMMYHHUKaTHBHBIX u
MMO3HABATENbHBIX 33/1a4

13. | Metanisl B ipupo/ie. 10 JIO 13 | Hayuamcsa: COCTaBIATD PerynsiTuBHbIC: T'opnocts 3a JlaTuuk BBICOKOM
O6mue cnocoObI HX 812 ypaBHEHUS peakuuil , YYUTHIBAIOT NPABUIIO B INITAHUPOBAHUU | POCCUHCKYIO TEMIIEPATYpBl, JaTUUK
MOJTYYCHHUS Yop 2 JIeXKAaIIUX B OCHOBE 1 KOHTPOJIE cIIoco0a eHCTBHS HayKy BBICOKOH TeMIepaTypbl

MOJIYYEHHS] METAJIOB. ITo3HaBaTenbHBIE: IJIATUOBBIN
Tonyyam 6o3modxcrHocms Hcnonb3ytoT mouck HeoOX0 MO
HAYYUmMobCs: IPUBOJUTH nH(pOpMaUH s BBITOTHEHHS
HNpUMEpbl ypaBHEHUI y4eOHBIX 3a/IaHHUH C UCTIOIBb30BAHUEM
peaKiuii, IeKalux B OCHOBE | Y4eOHOI JuTepaTyphl
MPOMBIIIJIEHHBIX CIOCO00B KoMMmyHuKkaTHBHBIE:
MOJTYYEHUS Yyr'yHa U CTaJIH. VY4UuTBIBAIOT pa3Hble MHEHUS U
CTPEMSITCSL K KOOPAMHAIMH Pa3THIHBIX
MO3HIIMHI B COTPYAHUYECTBE

14. | TlonsATHE O KOPPO3UH .10 813 Hayuamca: ucrions3oBaTh PeryasiTuBHbIe: YMmenue

METaIIOB NIPU XapaKTEPUCTUKE PaznmyaroT criocod u pe3ynabraT HUHTETPUPOBATH
METAJIOB U X COCTUHEHUI JeHCTBUS NOJTy4eHHbIE
TIOHSTHS «KOPPO3HS IMo3naBaTtesbHbIE: 3HaHUs B
METAJUIOBY, «XHUMHUUYECKast Brageror oOmuM mpueMoMm pelieHnst | MpakTHYeCKUX
KOppO3HUs», 3a1a4 YCIOBHUSIX
«OQIEKTPOXUMHUYIECKAS KomMmyHukaTuBHbIE:

KOppO3Us», HAXOAUTh JloroBapuBaroTcst 0 COBMECTHOM
CHOCOOBI 3aIUTHI METAJUIOB JESITeNbHOCTH, IPUXOAAT K 001IemMy
OT KOPPO3HUH. PpEeIeHHIO

Tonyuam 603modoicHocms

Hay4yumscs: TPUMEHSTh

3HAHWS O KOPPO3UH B KU3HH.

15. | O6was 10 §l4 ¢ Hayuamwvcsa: naBath PeryasiTuBHbIE: PasBurne JlaTunK BBEICOKOU
XapaKTepUCTUKA 86-89 XapaKTepUCTUKY LIETOYHbIM | [ImaHupyloT cBOM JeHCTBUS B CBSI3U C | OCO3HAHHOTO, TeMIIepaTyphl, 1aTIUK
LIETIOYHBIX METAJLIOB. METaJllaM T10 UX MOJIOKEHUIO | [TOCTABICHHOH 3a/1aueil ¥ YCIOBUSIMH | YBaXKUTEIBHOTO, BBICOKOW TeMIIEpaTyphl

B I[ICXD /I.Ml.Menneneena, €€ pemeHus JOOpOKeNaTeNbHO | MJIaTHOBBIN




HCCIIeIOBAaTh CBOMCTBA
NIETOYHBIX METAJIOB — KaK
MPOCTBIX BEHICCTB.

Tonyuam 603mooicHocmy
Hay4yumsCsi: TpaMOTHO
o0palnaThcs ¢ BeUICCTBAMHU B
MOBCEAHEBHOMN JKH3HHU.

Ilo3naBaTe/ibHbIE:

CraBar u QopMyIHPYIOT LETH U
mpobIeMbl ypoka
KoMmyHHKaTHBHBIE:

AJIEeKBATHO UCIIONIB3YIOT PEUCBhIC
cpeacta 11st 3PEKTUBHOTO PELICHUS
KOMMYHHKAaTUBHBIX 3aJa4

IO OTHOIIICHUS K
Ipyromy
yenoBeKy. Ero
MHEHHIO,
CIIOCOOHOCTH
BECTH JIMAJIOT .

16. | Coenunenus 10 JIO 14 | Hayuamcsa: xapakrepu3oBath | PeryjisiTuBHbIE: Hatank pH
MIETOYHBIX METAIIOB §ldc du3nYecCKue 1 XUMUIECKUE VY4YUTHIBAIOT MPABUJIIO B MJIAHUPOBAHUT
90-94 CBOWCTBA OKCHJIOB U U KOHTpOJIE criocoba peleHus
Yop 1 TUIPOKCHIOB IIETOYHBIX ITo3naBaTesbHbBIE:
METaJUIOB, COCTABIISTh Hcnons3yroT mouck HeoOXoIuMoi
XUMHYECKUE YPABHCHHUS, “HG(OPMAITUY JUISl BRITIOJTHCHHS
XapakTepu3yIOIINe CBOHCTBA | YUeOHBIX 3a/laHHi C HCIIOJIb30BAaHHEM
HIETOYHBIX METAIUIOB, PelIaTh | y4eOHOU JINTepaTyphl
«UETIOYKW IIPEBPALCHUN.
Tonyuam 603mooicHocmy KoMMyHuKaTHBHBIE:
Hay4yumvCsi: COCTABIISITh VY4YUTHIBAIOT pa3Hble MHEHHS U
«IETIOYKHY TMPEBPAIICHHH. CTPEMSITCS K KOOPIMHAIMH Pa3THIHBIX
MTO3UIMH B COTPYTHUYCCTBE
17. | O6wasn 10 815 Hayuamwcsi: naBath PeryasiTuBHbIE: PasButue JlaTunk BBICOKOM
XapaKTepUCTHKA Ymp 3- | XxapakTepucTuKy [TnaHupyrOT CBOU JACHCTBHS B CBSI3U C OCO3HAHHOTO, TEeMIepaTyphbl, TaTIUK
HIETTOYHO3EMETTbHBIX 5 HIEJI0YHO3EMEITbHBIM ITOCTaBJICHHOM 3aaueii M yCIOBUSIMH YBa)KHUTEJIBHOTO, BBICOKOH TeMITEPaTyphI
METAJIIOB. METaJJIaM T10 WX TOJIOKEHUIO | ee pelieHHs JIoOpoKenaTeTbHO TUTATHOBBIN
B IICXD JI.M.Menpueneena, Ilo3HaBaTejIbHBIE: IO OTHOIICHHUS K
XapaKTepH30BaTh COCTaB CraBar u QopMyIHPYIOT ENH U IPYTOMy
aTOMOB, HCCIIEJIOBATh poOIeMbI ypoKa yenoBeky. Ero
CBOMCTBA HIETOYHBIX KoMMyHHKaTHBHBIE: MHEHHUIO,
METAJIOB — KaK MPOCTHIX AJICKBATHO UCTIONIL3YIOT PEUYCBBIC CHoCOOHOCTH
BEIIIECTB. cpeacTra st 3QHEKTUBHOTO PEIICHUS BECTH JTUAJIOT .
Tonyuam 603mooicHocmy KOMMYHHKATUBHBIX 33j1a4
HAy4umscsi: TpaMOTHO
o0palnathcs ¢ BemIeCTBAMHU B
IOBCEIHEBHON XU3HU
18. | Coenunenus 11 JIO 15 | Hayuamcsa: xapakTepu3oBath | PeryjsiTuBHbIe: Hatanx pH
MIEIOYHO3EMENTbHBIX 815 (U3UYEeCKUEe U XUMUYECKHE YYHTHIBAIOT MPABWIIO B TUITAHUPOBAHUU
METaIIJIOB C99- CBOIICTBa OKCHIOB U 1 KOHTPOJIE CII0c00a pereHus
105 THJIPOKCHJIOB IMo3naBaTtesbHbIE:
HIETIOYHO3EMEITbHBIX Hcnonb3yroT mouck HeoOXo Mo

METAJJIOB, COCTaBJIATh
XUMHNYCCKNE YPaBHCHUA,

nHGOPMALIMH IS BBITTOJTHEHUS
y4eOHBIX 3a/IaHUIl C NCTIOJIH30BAHUEM




XapaKTepu3ylollie CBOMCTRa
MIEIOYHBIX METAJUIOB, PEIIATh
«IIETIOYKW NPEeBpaLCHUM.
THonyuam o3moscHocmo
HAy4umscs: COCTaBIISThH
«IIETOYKH PEeBpaICHUN

yaeOHO TUTepaTyphl
KoMmyHHKaTHBHBIE:

VY4YUTBIBAIOT pa3Hble MHEHHUS U
CTPEMATCS K KOOPAMHALIMH Pa3IHYHBIX
MO3ULIUI B COTPYAHUYECTBE

19 | pakTuueckas 11 Th Hayuamcs: oGpamarscs ¢ PeryasituBHbIe: PazButHe
padora Nel C 125 | nabopaTopHbIM OcCyIIecTBISAIOT MOMIArOBeI KOHTPOIb | KOMMYHHKATHBHOT
OcyecTBineHue 000pyIOBaHHEM U I10 PE3yJIbTaTy 0 KOMIIOHEHTa B
LETOYKH XUMUYECKUX HarpeBaTeIbHBIMU oOIIeHNH 1
IIpeBpaLeHUN npubopamu B cooTBeTcTBHM ¢ | [lo3HaBaTe/ibHbIE: COTPYJHHYECTBE
IPaBUJIaMHU TEXHUKU Brnazerot o0mmM npuemMom pereHus CO CBEPCTHUKAaMHU
6€30MacHOCTH, OIUCHIBATH 3a1a4 U YUUTEISIMH
XUMudeckuil skcriepuMertT ¢ | KomMmyHukaTuBHbIE:
MOMOIIBIO SI3bIKA XUMHUH, VY4uTBIBAIOT pa3Hble MHEHHUS U
JIenaTh BBIBOBI IO CTPEMSITCSL K KOOPAMHAIMH Pa3THYHBIX
pe3yabTaTaM 3KCIIEpUMEHTa. | MO3UIUI B COTPYIHUYECTBE
Tonyuam 603modoicHocms
HAY4yumbcsi: 0CO3HABATh
HE00X0UMOCTb COOIOCHHS
npaBui Tb u OT.
20. | AmomMuHUH — 11 816 Hayuamuvcs: naBatb PeryasiTuBHbIe: DopMHUPYIOT JlaTank BeICOKOMI
HEPEXOJHBINA AIEMEHT. C107- XapaKTEPUCTUKY AJTFOMUHUS IInanupyrot cBOU JEHCTBUSA C UHTEpPEC K TEMIIEPATyphbl, JaTUUK
111 o ero nosoxkeHuro B [ICXD | mocTraBneHHOH 3aa4eil U yCIOBUSIMH KOHKPETHOMY BBICOKOH TEMIIEpaTypbl
Ymp 6 JA..Menneneesa, €e peLlIEeHUs, OLICHUBAIOT XUMUYECKOMY [JIATHOBBIN
XapaKTepU30BaTh COCTAB MPAaBUIBHOCTD BBITIOJIHEHUS JEUCTBUSL | DIIEMEHTY
aToMa, XapaKTepru30BaTh Ilo3naBaTesibHBIE:
¢du3nUecKue 1 XUMHYECKHE CaMOCTOSATENBHO BBIACISIOT U
CBOWCTBA ITIOMUHMUS, (hopMyNIHpPYIOT TO3HABATEIILHYIO LIETIb,
OOBSICHATH 3aBHCUMOCTD HCTIONB3YIOT O0IIHe TPUEMBI PEIICHNUS
CBOMCTB aJIIOMUHUS OT €T0 3a1a4
nosoxxeHus B [ICXD KomMmyHnkaTuBHBIE:
.M. MengneneeBa, 00bsAcHATH | JlomyckaroT BO3MOXKHOCTB Pa3IMYHbIX
MPUYHHBI XUMUYECKON TOYEK 3pEHUs, B TOM YHCIIE HE
WHEPTHOCTHU aJIIOMHUHUS. COBITIAIAIOUINX C UX cOOCTBEeHHOM. 1
Tonyuam 603modicHocms OPHEHTHUPYIOTCS Ha IO3ULIUIO
HAYYUmbCsl: TPaMOTHO mapTHepa B OOLIEHNH U
oOpaIaThCs ¢ BEIIECTBAMH B | B3aMMOZCHCTBUN
MOBCEIHEBHON KU3HHA
21. | CoeauneHus 11 JIO 16 | Hayuamca: xapaktepu3oBaTh | PeryasiTuBHbIe: DopMHUpYIOT JlaTank BbICOKOM
ATIOMHHHUS 816 (du3nUecKue 1 XUMUYECKUE Y4UTBHIBAIOT MPABHUJIIO B INIAHUPOBAHUN | YMEHHE TEMIIepaTyphbl, TaTIUK




Cl11- CBOMCTBA OKCHIA U 1 KOHTPOJIE crioco0a pereHwst HHTETPHPOBATH BBICOKOH TeMIepaTyphl
114 TUJIPOKCUJIA ATTIOMUHUS, ITo3naBaTeabHBIC: MOJYyYEHHbBIE IIaTHOBBIN
Yop 7 | cocTaBIATh XUMHYECKHE Hcnonb3ytoT mouck HeoOX0MMO 3HaHUS B
ypaBHEHUS, rH(MOPMAITH IS BRITIOTHEHHS MIPAKTHYECKYIO
XapaKTepU3yOIINe CBOUCTBA | YIeOHBIX 33/IaHUH C HCIIOMB30BAaHUEM | JKHU3Hb
ANMIOMUHMSL, PEIIaTh yueOHOI TUTEpaTyphI
«UENOYKH MPEeBPAIICHHUH. KoMMmyHukaTHBHBIE:
Honyuam 8o3mozxcrocms KontponupyroT nelicTBue napTHepa
HAay4umscs: COCTaBJIATh
«LENOYKN» MPEeBpaIICHUH
22. | XKenes3o — ameMeHT A1 JIO 17 | Hayuamwscs: naBath PeryasituBHbIe: DopMHUpYIOT JlaTdank BBICOKOMI
moOOYHOM 817 XapaKTEePUCTUKY jKeJe3a II0 [InaaupyroT cBOM NEHCTBUS C WHTEpEC K TEMIIEPATYPHI, JATIUK
HNOATPYIIIBIL. Cl16- ero nojoxenuro B [ICXD IIOCTaBJICHHOM 3a/1aueii ¥ YCIOBUSMU | KOHKPETHOMY BBICOKOH TEMIIEpaTypbl
119 J. . Menneneena, €€ PEIICHUs, OLICHUBAIOT XUMHUECKOMY IJIATHOBBIH
Vop 4,5 | xapakTepu30BaTh COCTaB [PaBUJIIbHOCTH BBINOJHECHUSI IEUCTBUSL | SJIEMEHTY
aToma, (U3nYecKue u IMo3naBaTtesbHbIE:
XMMHUYECKHE CBOMCTBA CaMoCTOATENFHO BBIICISIOT U
Kenesa, 00BSCHATH (hopMyIUPYIOT TIO3HABATENBHYIO IIEITh,
3aBUCHMOCTH CBOMCTB JK€JIe3a | MCIIONB3YIOT OOIINE IPUEMBI PEIICHUS
oT ero nojoxkenus B [ICXD, 3aa4
HCCIeI0BaTh CBOMCTBA KoMmyHuKkaTHBHBIE:
JKeJe3a B XOJIe BBITIOTHEHHS JlormyckatoT BO3MOXKHOCTh Pa3IUIHBIX
n1abopaTop-HOTO ONbITA, TOYEK 3PEHHUsI, B TOM YKCIIe He
OIIUCBIBATHE XUMUYECKUU COBITAJAOIINX C UX coOCcTBEHHOM. U
SKCIIEPUMEHT. OPHUEHTHPYIOTCS Ha TIO3HIINIO
THonyuam o3modcrocmo MapTHepa B OOLIEHHH U
HAay4umscs: TPaMOTHO B3aUMO/ICHCTBUH
o0palnaThcs ¢ BeleCTBaMH B
MTOBCETHEBHOW KU3HU
23. | CoenuHeHus xeesa. 11 JIO 18 | Hayuamcsa: xapakTepu3oBaTh | PeryjsiTuBHbIE: PazButne
817 ¢$u3nUecKue 1 XUMUYECKUE VY4YUTHIBAIOT MPABHUJIO B IUIAHUPOBAHUU | OCO3HAHHOTO,
C119- | cBoiicTBa OKCHIOB U U KOHTpOJIE c11oco0a perieHus YBa)KUTEIBHOTO U
122 TUIPOKCHUJIOB XKele3a, [Mo3naBaTeqbHBIE: JIOOPOXKENATENEHO
Yop 6 | cocTaBiATh XUMHUYECKHE Hcnonb3yroT mouck HeoOX0 MO T'0 OTHOIICHUS K
ypaBHEHUS, rH(MOPMAITUH [T BRITIOJTHEHHS Ipyromy
XapakTepHU3yIOIINe CBOMCTBA | yueOHBIX 3aJlaHU C HCTIOJIb30BaHUEM | 4eloBeKy. Ero
COEIMHEHMI XkKernesa, y4eOHOH JINTEPATypHI MHEHHIO,
MPOBOJIUTH KaYEeCTBCHHBIE KomMmyHukaTHBHbBIE: crocobHOCTH

pCaKknum, NOATBCPKAAOIIHNC
HaJIMYUEC B BOAHBIX pacTBOpax
KaTHMOHOB JX€JI€3a, pe1IaTh

Y4YUTBHIBAIOT pa3HblE MHEHUS U
CTPEMSTCS K KOOPJAMHALIMU Pa3JIMUHbIX
MIO3ULIMNA B COTPYAHUYECTBE

BECTH JUAJIOL C
JIPYTUMU JIFOABMU




CUEMOYKWY MPEBPAICHUM.
THonyuam o3moscHocmo
HAay4umscs: COCTaBIAThH
«IIETIOYUKI TPEeBpaIleHui,
COCTaBIISITh MOJIEKYJISIPHBIE U
TMIOJIHBIE MOHHBIE YPABHEHUS
M0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM

24. | MpakTuyeckas A1 Th Hayuamcs: oGpamarscs ¢ PeryasiTuBHbIe: OBnanenue
paGora Ne2 C125- | naGopaTopHBIM OcCyuIecTBIAIOT NOIArOBBI KOHTPOJIb HaBbIKaAMU IS
[Tomyuenue u 127 0o0opymoBaHUEM H 10 pe3yNbTaTy MIPaKTHIECKO
CBOWCTBA COCIMHEHUIM HarpeBaTeIbHBIMU JeSITeIbHOCTH
METaJIJIOB npubopamu B cootBeTcTBUU ¢ | [lo3HaBaTeNbHBIE:

MpaBUIIaMU TEXHUKU CrposT peueBoe BHICKa3bIBaHHE B
0e301macHOCTH, OIMCHIBATH YCTHOH M MMCEMEHHOU (hopMe
XxuMudeckuil skcriepuMertT ¢ | KommyHukaTuBHbIE:

MOMOIIBIO SI3bIKA XUMUH, VY4YUTHIBAIOT pa3Hble MHEHHS 1

JeNIaTh BEIBOABI 110 CTPEMATCS K KOOPAMHALIMH PA3IHYHBIX
pes3yibTaTaM SKCIEPUMEHTa. | MO3ULMK B COTPYJHUYECTBE

Tonyuam 603mooicHocms

HAy4yumbcsi: 0CO3HABATh

HEe00XOIUMOCTE COOJIFONEHUS

npasua Tb u OT.

25. | lpakTHyeckas 12 Th Hayuamcs: obpamarbcs ¢ PerynsiTuBHbI€: OBnanenue
paGora Ne3 C127- 1a00paTOpHBIM OcCymiecTBIISAIOT MOIIArOBBId KOHTPOJIb HaBBIKaMH JJIs
Pemenne 128 00opy/IOBaHUEM H 10 pe3yJIbTaTy MIPaKTHIECKOH
9KCTIEPUMEHTAITBHBIX HarpeBaTeIbHbIMU JeSITeTbHOCTH
3aja4 Ha npubopamu B cootBeTcTBUU ¢ | [lo3HaBaTeNbLHbIE:
pacro3HaBaHue U NpaBUJIaMHU TEXHUKU [IpoBoasT cpaBHEHHE U
HOJIydeHue 0e30MaCHOCTH, OTIMCHIBATH KJ1accU(pUKAIHIO MO 33aHHBIM
COETMHEHUN METaJIIOB XMMHUYECKUH SKCTIEPUMEHT C | KPUTEPHSIM

TIOMOIIBIO SI3bIKA XUMHH, KomMmyHukaTuBHbIe:

JIeNIaTh BEIBOABI 110 JloroBapuBaroTcs 0 COBMECTHBIX
pe3yibTaTaM SKCIIepUMEHTa. | JIEHCTBUSAX B Pa3IMUHBIX CHTYaIUIX
Tonyuam 603modoicHocms

Hay4yumscs: 0CO3HABATh

HE00XOUMOCTb COOJIIOCHUS

npaswua Tb u OT.

26. | O6oO0mIeHne 3HaHUH 12 Hayuamcs: 0000math PeryasituBnbIe: Berpaxaror
o Teme «MeTtamb) 3HaHUS U TIPEACTABIATH UX BHocsaT HeoOXoaMMble KOPPEKTUBBL B | a/IeKBaTHOE

cxeM, TalJuIL, Tpe3eHTaIuil JIEMICTBHE MOCTIE €T0 3aBEepIICHHUS Ha MMOHUMAaHNE




OCHOBE €T0 U y4eTa xapakrepa

MIPUYUH ycrexa u

CHETaHHBIX OINOO0K Heycriexa yaeOHon
Ilo3naBartesbHbIE: JESITETbHOCTH
CrposiT peueBoe BHICKa3bIBAaHHE B

YCTHOH M MMCbMEHHOU (hopme

KomMyHuKaTHBHBIE: KOHTPOIUPYIOT

JIeHCTBU apTHepa

27. | KourpoJjbHasi 12 noBTop | Hayuamcs: npuMeHATH PeryasituBHbIe: IIposBasiror
paGora Ne2 MOJTy4YEHHBIC 3HAHUS U OcCyIecTBISAIOT UTOTOBBIN U OTBETCTBEH-
o teme «MeTamb» chopMHUpPOBaHHBIE YMEHUS MOIIAroBbI KOHTPOJIb MO Pe3yabTaTy | HOCTb 3a

Ui perieHus yueOHbIx 3ana4 | [lo3HaBaTenbHbIE: pe3yabTaThl
CrposiT peueBoe BBICKa3bIBAaHHE B
YCTHOM M MUCBMEHHOH (opme
KomMyHuKaTHBHBIE: KOHTPOIUPYIOT
JIEHCTBHS MapTHEPA
| Tema 3. Hemeraminbi(284.)

28. | Obmas 12 Hayuamcs: naBatb PeryasiTuBHbIe: dopmupoBaHue JlaTunk BbICOKOM
XapaKTepUCTUKA 818 oTpeieIeHUsI TOHSATHIM [TnanupyroT cBOU ACHCTBHS B CBSI3H C TOTOBHOCTH U TEMIIepaTyphbl, 1aTIUK
HEMETAJUIOB Yop 1- | «30» « annoTponus» MOCTaBJICHHOM 3a1auell U yCIOBUSIMU CIOCOOHOCTH K BBICOKOH TeMIepaTypbl

4 XapaKTepu30BaTh HEMETAIIB | €€ peIICHUS 00y4YeHuIo u TUTATHOBBIN
o ux noyioxkeruro B [ICXD IMo3naBaTeabHbIE: CaMOPa3BUTHUIO U
.M .Mengneneesa, onucbiBate | CTaBAT ¥ GOPMYIMPYIOT LEIH U camMoo0pazoBaHU
CTpoeHue hu3nveckue pobJeMbl ypoka 10 Ha OCHOBE
CBOICTBa HEMETAIIIOB, KoMMyHHKaTHBHBIE: MOTHBAIMU K
OOBSICHATH 3aBUCUMOCTD AJIEKBAaTHO UCIIONIB3YIOT PEUEBbIC 00y4YeHHI0 U
CBOWCTB HEMETAJUIOB OT UX cpenctsa ajst 3pGEKTUBHOTO PELICHUS | TIO3HAHUIO
nonoxxenus [ICX3 KOMMYHUKATHBHBIX 3a7a4
JI.M1.MenneneeBa; COCTaBIsATh
Ha3BaHMS COCIMHEHUH
HEMETAIJIOB IO GOopMyJIe 1
(hopMyJ1 110 HA3BAHUIO,

Hay4arcsl 1aBaThb
OTIpeIeNICHHsI «aJITOTPOIIHSI»,
«aJUTOTPOTHBIE
MOJTUPHUKAIIANY.
Tonyuam 603modicHocms
Hay4umscs: IPOTHO3UPOBATH
CBOICTBA HEU3YUYEHHBIX
3JIEMEHTOB U HX COCTUHEHUH
Ha ocHOBe 3HaHu# o [13.
29 | Bomgopon 12 JIO 19 | Hayuamcs: xapakrepu3oBaTh | PeryjJsaTuBHbI€: DopMUpYIOT




819 BOJIOPO/I 110 €r0 NoJIokeHUo | PasznuuaroT coco6 u pe3ynprar KOMMYHHUKaTUBH
Yp 3,4 | B IICXD /I..1.Menneneena, JIEUCTBUS Bl KOMIIOHEHT B
XapaKTepu30BaTh CTPOCHUE Ilo3naBartesbHbIE: oOmieHun u
aToMa BO#OpoJia, OOBIICHATh | BrazmeroT oOmmM npuemMom pereHus COTPYAHUYECTBE
€r0 BO3MOJKHBIE CTETIEHU 3ajga4 CO CBEpCTHUKAMHU
OKHCIICHHUS, XapakTepu3oBaTh | KoMMyHHKATHBHbIE: B IIpoliecce
¢du3nUecKue 1 XUMHYECKHE JloroBapuBaroTcst 0 COBMECTHOM o0pa3oBaTenabHOM
CBOWCTBa BOAOPO/a, JESITeIbHOCTH MO/ PYKOBOACTBOM JESITeIbHOCTH
OOBSICHATH 3aBHCUMOCTD YUUTETS
CBOICTB BOAOpOJA OT
nosnoxenus ero B IICXO
JI.11.MenneneeBa, O1uChIBaTh
nabopaTopHbIC U
NPOMBIIIIEHHBIE CHOCOOBI
MOJY4YEHUs BOAOPOIA .
THonyuam o3modxcnocmo
Hayuumscsi: OObICHATh
JIBOMCTBEHHOE MTOJIOKEHUE
Bogopoaa B IICXD
A.N.MenneneeBa, rpaMOTHO
o0paIaThcs ¢ BemecTBaMHA B
MIOBCEAHEBHOW JKU3HU
30. | Boma 12 JIO 20- | Hayuamcs : xapakTepu3oBaTh | PeryasiTuBHbIE: Nwmetor JlaTauk BBICOKOM
23 CTPOEHHE MOJIEKYIIbI [TmanupyroT cBOU JICHCTBHS B CBSI3H C [EJIOCTHOE TEeMIepaTypsl, 1aTIuK
820 BOJIOpOJa, GPU3NUECKUE U MOCTaBJICHHOH 3a/1aueil U yCIOBUSIMH MHUPOBO33PEHHE, | BBICOKOH TeMIepaTyphl
Yop 7 | XMMHUYECKUE CBOMCTBA BOABI, | €€ peIeHHS COOTBETCTBYIOIIE | MJIATHOBBIH
JO OOBSICHATH aHOMAJIMU BOJIBI, IMo3naBaTtesbHbIE: € COBPEMEHHOMY
24,25 CHOCOOBI OYMCTKHU BOABI, CraBst 1 QOpMyIUPYIOT LETH U YPOBHIO pa3BUTUS
8§21 MIPUMEHSATH B OBITY QWIBTPB | TPOOIIEMBI ypOKa HayKH

JUTSL OYMCTKU BOJIBI,
MPaBUIIBHO UCTIOJB30BaTh
MHUHEpaJIBHYIO BOLY,
BBITOJTHSTH PACUYEThI IO
YPaBHEHUSM XUMHUICCKHX
peaxnuii, MPOTEKAIOIIUX C
Y4acTHEM BOABI.

Tonyyam 603modcrHocms
Hayyumscsi: 00bEKTUBHO
OLIEHUBATh MH(OPMAIIHIO O
BEIIECTBAX ¥ XUMUYECKUX
nporieccax, KpUTHYECKH

KoMMmyHnkaTHBHbBIE:
KonTponupytot aeiicTBus naptHepa




OTHOCHUThHCSI K TICEBJIOHAYYHOMN
nH(DOopMaIuy,
He10OpPOCOBECTHOM peKiame

31. | T'anoreHnsr: obOmas 12 8§22 Hayuamca: xapakrepusoBats | PeryJsaiTuBHbIe: [IposBistoT JlaT4yuk BBICOKOU
XapaKTepUCTHKA CTPOEHHE MOJIEKYJI [InaHupyrOT CBOM NENCTBUS B CBA3M C 9KOJIOTHYECKOE TEMIIEPATYPBI, JATUUK
TaJIOT€HOB, OIMCHIBATh [IOCTaBJICHHOM 3a7a4ueil U yCIOBUSIMHU CO3HaHME BBICOKOH TeMIIepaTypbl
¢du3nuecKue 1 XUMHYECKHE €€ pelieHus MJIaTHOBBIN
CBOMCTBA raJIoreHOB Ha Ilo3naBaTesibHBIC:
OCHOBE HAOJIOIEHUH 3a UX CraBar u QopMyIHpYIOT LETH U
MIpeBpaICHUIMH BO BpeMs mpobIeMbl ypoka
JIEMOHCTPALIMOHHBIX ONBITOB, | KoMMyHUKAaTHBHbBIE:
OOBSICHATH 3aBUCUMOCTD AJIEKBaTHO UCIOIB3YIOT PEUEBEIE
CBOICTB rajIoreHoB UX OT cpeacta Ist 3pPEKTUBHOTO PELICHUS
nonoxxenus B [ICXD JI.H. KOMMYHUKATHBHBIX 33]a4
MeHnpeneeBa, COCTaBIITh
(hopMyJIBI COCTUHCHHMIA
raJIOreHOB U 10 (hopMyJiaMm
JIaBaTh Ha3BaHMS
COEIMHEHHSM TaJIOTEHOB
Tlonyuam osmooicnocmo
HAy4umscs: OCO3HABaTh
HEeO00XOOIUMOCTE COOJIFONEHUS
IIpaBUJI 3KOJIOTHUECKOMN
0e30MacHOCTH MpH
00palIeHnH ¢ TaJoreHaMu
32. | Coenunenus 12 JIO 26 | Hayuamcs: ycTaHaBINBAaTh PeryasituBHble: Bocnuranne JlaTank BeICOKOM
raJIoTeHOB 823 CBSA3b MEXJy CBOWCTBAMHU YYHUTHIBAIOT NPAaBUIIO B TNIAHUPOBAHUM | OTBETCTBEHHOTO TEMIIEPATYPBI, JATIYUK
Ymp 4 COEIMHEHUN U UX 1 KOHTpOJIE criocoba pereHus OTHOIIECHUSA K BBICOKOH TEMIIEpaTypbl
MIPUMEHEHUEM, N3y4aTh Ilo3HaBaTe/bHBIE: MIpHUpoOJIE IJIATHOBBIN

CBOICTBA COEAMHEHU
raJIoreHOB B XO/IE
BBITIOJTHEHUS J1a00paTOPHBIX
OTIBITOB ,

THonyuam o3modscHocmo
HayyumuCcs. UCTOIb30BaTh
MpHOOpETECHHBIE
KOMIICTCHI WU IIPpU
BBITIOJITHCHUHN TPOCKTHBIX
paloT 10 U3yUYEHHUIO CBOMCTB
1 c10cOo0O0B MONy4EHUS U
pacrno3HaBaHusl COEAMHEHUN

Hcnons3yroT mouCcK He00X0 MO
“HG(OPMAITUY JUIS BBITIOJTHCHHS
Y4eOHBIX 3aJIaHUH ¢ UCTIOJIH30BAHUEM
y4eOHOH JINTEPATyPhI
KoMMyHHKATHBHBIE:

Y4uThHIBaOT pa3Hble MHEHUS U
CTPEMSITCS] K KOOPAUHAILIUU PA3TUYHBIX
TTO3UIINNA B COTPYIHUIECTBE

Haruuk pH




raJJOr¢HoB

33 | Ilony4eHue rajJoreHoB 01 8§24 Hayuamcs: ycranaBiuBaTh PeryasiTuBHbIe: Bocnurtanne
VYop 1,2 | cBsA3b MeXIy CBOHCTBaMHU VY4YUTBHIBAIOT MPAaBUJIO B MJIAHUPOBAHUN | OTBETCTBEHHOTO
COCJIMHEHUH 1 UX U KOHTpOJIE criocoba peleHus OTHOIICHUS K
IPUMEHEHUEM, IMo3naBaTesibHbIE: IpUpoOJIe
Tonyuam o3modcnocmo Hcnonb3ytoT mouck HeoOX0MMO
HAay4umscs1: NCIOIb30BaTh nHGOPMALIUH IS BBITTOJTHEHUS
pHOOpETCHHBIC Y4eOHBIX 33/IaHUH C UCIIOIE30BAaHIEM
KOMIIETeHIINN TIPH y4eOHOI TUTepaTyphl
BBITIOJTHEHUU ITPOEKTHBIX KoMMmyHukaTHBHBIE:
paboT 1Mo U3yYEeHHIO CBOMCTB | YUHUTHIBAIOT pa3HbIe MHEHUS U
1 CI0CO0OO0B TOy9eHUS CTPEMSTCS K KOOPIWHAINH Pa3TMIHBIX
raJoreHoOB MO3HUIIMHI B COTPYAHUYECTBE
34. | Kucnopon .01 JIO 27 | Hayuamcs:, PeryasiTuBHbI€: Crpemienue K
825 XapaKTepU30BaTh CTPOCHHE PaznmuyaroT crmoco6 u pe3yibTar 3I0POBOMY
VYop 1,2 | MonekyJbl KUCIOPOAa, JeUCTBUS 00pa3y KU3HU
COCTaBIISITh XUMHYECCKHE IMo3naBaTtesbHbIE:
ypaBHEHUS, BrageroT obmmm npueMoM pereHus
XapaKTepPHU3yIOIIre 3amaq
XMMHUYECKHE CBOMCTBA KoMMyHnkaTHuBHBIE:
KHCIIOPOJIa, OOBSICHATH JoroBapuBaroTcs 0 COBMECTHOM
MIPUMEHEHHUE AJUTOTPOITHBIX JESTENLHOCTH TI0J] PyKOBOJICTBOM
MOJTU(PHUKALNN KHCIOPO/a, YUUTEIIS
OTUCHIBATH TA0OpaTOPHBIE U
MIPOMBINIUICHHBIE CTIOCOOBI
MOJTyYeHHS KUCIIOPO/Ia .
THonyuam o3modcnocmo
Hay4umscs: TPaMOTHO
o0palnaThcs ¢ BeleCTBaMH B
IOBCEIHEBHON XU3HU
35. | Cepa, ee pusnueckue 01 JIO 28 | Hayuamcs:, PeryasituBHbIe: DopMUPYIOT JlaTumK BBICOKOM
U XUMHYECKHE 826 XapakTepU30BaTh CTPOCHUE PaznuuaroT cnoco6 u pe3ynsrar OCHOBBI TeMIIepaTyphl, 1aTIUK
CBOHCTBa VYp 3 MOJIEKYJIBI CEPbl OOBSICHATD JeHCTBUS 9KOJIOTHYECKOTO | BBICOKOH TeMIepaTyphl
3aBUCHUMOCThH CBOWCTB CEPBI ITo3naBaTenbHbBIE: MBIIUIEHUS IJIATUOBBIN

ot ee mosoxenus B [ICXD
J.. Menneneena,
COCTaBJISITh XUMHUICCKHE
ypaBHEHUS,
XapaKTepU3yIoIIe
XUMUYECKHE CBOMCTBA CEPBI,
00BSACHATH MPUMEHEHHE

Biameror o0muM mpueMoM pereHus
3a7a4

KoMMyHuKaTHBHBIE:
JoroBapuBaroTcsi 0 COBMECTHOM
JESATELHOCTH, MPUXO/S K 001IeMy
PEIICHUI0




AJUTOTPOIHBIX MOTU(PUKAIIHI
cephl

Honyuam 6o3modcnocms
Hayuumvcs: TPaMOTHO
oOparmmaThCs C BEMIECTBAaMH B
MHOBCEIHEBHOM XU3HU

36. | CoenuHeHus cepbl .01 827 Hayuamcs:, PeryasiTuBHbIE: ®opmupytoTt JlaTauk BBICOKOU
C155- OIKCHIBATh CBOMCTBA VUUTBIBAIOT IPABUIIO B IIJIAHMPOBAHUU | MHTEpecC K TEMIIEPaTyphbl, JaTUUK
156 COCTMHECHUH CepHI, 1 KOHTPOJIE CrIoco0a pereHust KOHKPETHOMY BBICOKOH TeMITepaTypbl
Vop 1 COCTaBJIATh YPaBHEHUS Ilo3naBaTesibHBIE: XUMUYECKOMY MIaTHOBBIN
peaxiuii, COOTBETCTBYIOMMX | MCIIONB3yIOT MOMCK HEOOXOAMMO¥ 3NeMeHTY, NoMCK Hatunx pH
«LEMOYKe» MPEeBpaICHUN rH(pOpMaITUu ZUIAL BBIIONHEHNS [LONONHUTENbHO
Tlonyuam osmooicnocmo yqe6H513< 3aJJaHI ¢ UCTIOIb30BAHUEM MHAOPMALN O
Hay4yumscsi: TIPOTHO3UPOBATh | y4eOHOM JINTepaTyphl Hem.
XUMUYECKHUE CBOMCTBA KoMMmyHuKkaTHBHBIE:
BEIIECTB HAa OCHOBE UX KonTponupytor neiictBue naptHepa
CBONCTB U CTPOEHUS
37. | CepHas KHCTIOTa Kak 01 JO 29 | Hayuamcs: PeryasiTuBHbIe: Hatunk pH
3JIEKTPOJIUT U €€ COJIU 827 ONKCHIBATh CBOMCTBA cepHON | Paznmuuarot crioco6 u pe3ynbrat JlaTuuk BBICOKOM
C157- KHUCJIOTBI, B XO/I€ IPOBEACHUS | I€UCTBUA TEMIIEPATYPbl, TaTUUK
202 71a00paTOPHBIX OIBITOB, IMo3HaBaTe/bHBIE: BBICOKOH TEMIIEpaTyphl
VYop 1,4 | npoBOINUTH Ka4€CTBEHHYIO BrazeroT o0UMM NpUeMOM pelieHHs IJIATUOBBIN
peaxiuio Ha cysib(ar - HOH 3aja4
Honyuam o3moorcnocmo KoMMmyHunkaTHBHBIE:
Hayuumuvcs: XapakTepu3oBaTs | JloroBapuBaroTcsa 0 COBMECTHOM
0co0ble CBOWCTBA NESITENBHOCTH, IPUXOAST K 001IeMy
KOHILICHTPUPOBAHHOM CEPHON | PEIICHUIO
KHUCJIOTBI
38. | CepHas KucioTa Kak 01 C202- | Hayuamcs :COCTaBIATH PeryasTuBHbI€: UcnbrTeiBarot
OKHCIIUTEb. 203 ypaBHenust OBP ¢ yuactuem | [ImaHupyroT cBou neHCTBUS B YYBCTBO
[Tomyuenue CEPHOH KHUCIIOTHI, OIIMCHIBATh | COOTBETCTBUU C IIOCTaBJICHHOM 3a1adeit TOpPAOCTH 3a
CEPHOI KHCIIOTHI 001acTH TPUMEHEHUsI CEPHON | U YCIOBHUSIMH €€ pean3anun POCCHICKYTO
KHUCIIOTBI ITo3naBaTenbHbBIE: HAyKy
Ionyuam o3mooicnocmo BrageroT obumm npueMoM pereHus
Hayuumucsi: IPUBOJAUTD 3a1a4
MIpUMEPBI YPABHEHUN KoMmyHHKaTHBHBIE:
peakuuii, nexamux B ocHoBe | KoHTposmpyroT neiicTBus maprHepa
MIPOU3BOACTBA CEPHOI
KHCIIOTBI
39. | MpakTHueckas .02 Tb Hayuamcs: obpamartbcs ¢ PeryasiTuBHBIE: YMmeror




pabota Ne4 C 259- | naGopaTopHBIM OCyIIeCTBIISIOT IMOIIAroBEI KOHTPOJIb | YIPAaBIATH CBOCH
Penrenue 260 00opyI0BaHUEM U O Pe3yJIbTaTy MO3HABATEILHON
9KCHEPUMEHTAITBHBIX HarpeBaTelbHbIMU JIeSATENIbHOCTBIO
3a/a4 1o Teme npubopamu B cooTBeTcTBHM ¢ | [lo3HaBaTe/ibHbIE:
«[loxnrpymnna MPaBUIaMHU TEXHUKU CrposiT peueBoe BHICKa3bIBaHHE B
KHCIIOpOJa» 0e30MacHOCTH, OIIMCHIBATH YCTHOW ¥ MUCbMEHHOH popme
XUMHYECKUH 3KCTIEPUMEHT C
MOMOIIBIO SI3bIKA XUMHUH, KoMMmyHukaTHBHbBIE:
JIeNaTh BEIBOAKI 110 VY4YUTBIBAIOT pa3Hble MHEHHUS U
pe3yapTaTaM 3KCIIEPUMEHTa. | CTpeMSTCA K KOOPAMHALIMY Pa3IMYHbIX
Tonyuam 603mooicHocms MO3ULIUI B COTPYAHUYECTBE
HAY4yumbcsi: 0CO3HABATh
HEOOXOUMOCTb COOITIOACHUS
npaBui Tb u OT gns
COXpAHEHHUsI 3J0POBBSI.
40. | A30T U ero CBOMCTBa 02 828 Hayyamcs:, PeryasituBHbIe: DopMuPYIOT
Vop 2,4 | xapakTepu3oBaTh CTPOCHUE ItanupyroT CBOM AEHCTBUS B CBSI3U C HHTEpEC K
aToMa U MOJIEKYJIbl a30Ta, [IOCTaBJICHHOH 3a/1aueii U yCIOBUSIMU KOHKPETHOMY
OOBSICHATH 3aBUCUMOCTD ee pelIeHus XUMHUYECKOMY
CBOICTB a30Ta OT €ro Ilo3naBaTesibHBIE: JJIEMEHTY
nonoxenus B IICXD JI.N. CraBar u QopMyIHpYIOT IEH U
MeneneeBa, COCTaBIATh pobJeMbl ypoka
XMMHUYECKUE YPaBHEHHUS, KomMmyHukaTuBHbIE:
XapaKkTepHU3yIolue AJIeKBaTHO MCIOJIB3YIOT peueBble
XMMHYECKHE CBOICTBA a30Ta | cpencTna AJis 3()h(HEKTUBHOTO peIeHHs
Tlonyuam 603modoicHocms KOMMYHHMKAaTHUBHBIX 3aJa4
HAay4umscs: TPaMOTHO
00pamiaTeCs ¢ BEIECTBAMH B
MIOBCEAHEBHOW JKU3HU
41. | AMMHaK ¥ ero 02 JIO 30 | Hayuamcs: onuchIBaTh PeryasTuBHbI€: Jatank pH
coequHenus. Conun 829 CBOICTBa aMMHaKa B XOJ1€ [InanupyroT cBOU JEHCTBUSA B CBA3H C
aMMOHUSA VYup 7,8 | npoBeaeHus 1ab0paTOPHBIX [TOCTaBJICHHOM 337a4eil U yCIOBUSIMH
JIO 31 | onbITOB, MPOBOAUTH €e peleHus
830 KaueCTBCHHYIO PEaKIIMIO Ha IMo3HaBaTe/IbHBIE:
Yop 4 HOH -aMMOHUS CraBsT 1 QOpMyIUPYIOT LETH U

Tonyyam 603modcHOCHb
HAYy4umuCs: MPUBOJUTH
MIpUMEPLI YPABHEHUN
peaKiui, JeKalux B OCHOBE
MPOMBIIIIJIEHHBIX CIIOCO00B
TIOJTYYEHUs] aMMHUaKa

pobJIeMbl ypoka
KoMMyHuKaTHBHbBIE:
KoHTtponupyroT felicTBrs apTHEpa




Hatunx pH

42. | Okcuzpl a3ota 02 831 Hayuamcs:, PeryasiTuBHbIE:
C 220 OTHMCHIBATh CBOMCTBA YYUTBIBAIOT IPABIIIO B TUTAHUPOBAHUHT
COCIMHEHMI a30Ta, 1 KOHTpOJIE criocoba peleHus
COCTaBJISITh YPAaBHEHUS Ilo3naBaTeibHbBIE:
peaxiuii, COOTBETCTBYIOMMX | MCITONB3yIOT MOMCK HEOOXOAMMO
«ILENOYKe» MPEeBpaIICHUHI nHGOPMALIUH IS BBITTOJTHEHUS
Tonyuam osmodcnocmo yueOHBIX 3a/IaHUH C UCIIOJIb30BAHHEM
HAY4umbCs: TPOTHO3UPOBATh | yueOHOMW JINTepaTypsl
XUMHUYECKUE CBOICTBA KoMmMmyHunkaTuBHBIE:
BEIICCTB Ha OCHOBE HX KonTtponupytoT aeiictBue naptHepa
CBOWCTB U CTPOEHUS
43. | A30THas KHCIIOTa KaK 02 JIO 32 | Hayuamcs: PeryasiTuBHbIe:
AIIEKTPOJIUT. 831 OMKCHIBATh CBOMCTBA a30THOM | PaszmuuaroT coco® u pe3ynbTar
C220- KHCIIOTBI, B XOJIC IPOBEJICHUST | JCHCTBUS
221 71a00paTOPHBIX OIIBITOB Ilo3HnaBaTesibHBIE:
Yop 6 Honyuam 603mozxcnocms BnageroT o0UMM NpUeMOM pelieHHS
HAay4umscs: COCTaBIATD 3a1a4
«ueno4ku» npeppamieHuii no | KomMyHuKaTHBHBIE:
a3otry [oroBapuBaroTcs 0 COBMECTHOM
JESITENBHOCTH, MIPUXOAAT K 00IIeMy
PELICHHIO
44. | A3oTHas KMCIIOTa KaK .02 JIO 33 | Hayuamcs :coCTaBIsATh PeryasiTuBHbIe:
OKUCJIUTEIIb. 831 ypaBHeHus OBP ¢ ygactuem [InanupyroT cBOU AEHCTBUS B
C222- a30THOM KUCIIOTHI, IPUMEHSTh | COOTBETCTBUU C MTOCTABJICHHOW 3a7a4ueil
223 COJIM a30THOM KUCJIOTHI B U YCJIOBHSIMH €€ Pealn3alun
NPaKkTU4eCcKol AeaTensHocTH, | [lo3HaBaTe/ibHbIE:
MPOBOJUTH KAYECTBEHHYIO BrnaneroT oOmmM npueMom pereHus
pEaKIMIO Ha HUTPAT - HOH 3a1a4
Tonyuam 603mooicHocms KoMMmyHuKaTHBHbBIE:
Hay4umsCcs: XapakTepru30BaTh KoHTtponupyroT neiictus mapTHepa
0co0ble CBOWCTBA
KOHIIEHTPUPOBAaHHON a30THOMN
KHCJIOTBI
45 | Comu a30THOM .02 Hayuamcs : npumensts conu | PeryasTuBHble:

KHCJIIOTBI

a30THOM KHUCJIOTHI B
MPAKTHYECKON JeATEITLHOCTH,
HpOBO}II/ITL Ka‘IeCTBeHHYIO
PEakKiuio Ha HUTPAT - HOH
HOﬂyllam BO3MOIHCHOCM b
HAy4umscs: XapakTepru30BaTh
0coOBIe CBOMCTBA coJei

[InanupyroT cBOU AEHCTBUS B
COOTBETCTBHH C TIOCTaBJIICHHON 3ajadeit
Y YCJIOBHSAMU €€ pean3ainun
Io3naBaTeJbHBIC:

BrnazeroT o0mmM npuemMom pereHus
3a1a4

KoMMyHuKaTHBHbBIE:

JlaTauk BBICOKOM
TeMIepaTypbl, JaTYUK
BBICOKOH TeMmepaTyphl

TJIaTHOBBIN




a30THOM KHUCJIOTHI

KonTponupyrot neicTBust napTHepa

46. | ®ocdop u ero 02 JO Hayuamcs: PeryasiTuBHbIe: DopMUPYIOT JlaTuuK BBICOKOM
COCTMHCHUS. 34,35 | xapakTepu30BaTh CTPOCHHUE [InanupyroT cBOU JEHCTBUS B CBS3ZH C HHTEpEC K TEMIIEpaTyphl, JaTYUK
832 aroma Qocdopa, 00bACHATH HIOCTABJICHHOM 3a1aueli U yCIOBUAMU KOHKPETHOMY BBICOKOH TEMIIEpaTyphl
VYup 2,3 | 3aBUCUMOCTb CBOMCTB €¢ pelIeHus XUMHYCCKOMY IaTHOBLI
¢docdopa ot ero nonoxenus B | Ilo3HaBaTeIbLHbIE: AJIEMEHTY, TIOUCK
I[ICX3 .M. Menneneena, CraBsat 1 QOpMyITUPYIOT LETH U JIOIIOJIHUTEIbHOU
COCTABJISAATh XUMHYECCKHE MpoOIeMBI ypoKa UHPOPMAITUH O
YpaBHEHHH, KomMyHuKaTHBHBIE: HEM.
XapaKTepU3yIOIIHe AJIEKBAaTHO UCIIONIL3YIOT PEUYEBEIC
XHUMHYECKHE CBOMCTBA a30Ta cpenctBa st 3pPEKTHBHOTO PENICHUS
B Pe3yNbTaTe MPOBEJCHUS KOMMYHHKATHBHBIX 337124
J1a00PATOPHBIX OIBITOB,
MPOBOJMTH KAYECTBEHHYIO
peaxiuio Ha ocdat - HoH
Tonyuam 603mooicHocmy
Hay4yumscs: OIUCHIBATDH
(bu3nUeCcCKUe U XUMHYCCKHE
MPOIIECCHI, SBISIOIINECS
YaCThIO KPyTrOBOPOTa BEIIECTB
B TIpUPOJIC
47. | Yraepon 03 JIO 36 | Hayuamcsa: xapakTepu3oBaTb | PeryiasiTuBHbIe: dopmupytoTt
833 CTPOCHHE aTOMa yriiepoja, PaznnyaroT crmoco0 u pe3ysbTar WHTEpec K
Yup 6,8 | 00BSACHITH 3aBUCUMOCTD JICUCTBUS KOHKPETHOMY
CBOIICTB yTriepoia OT ero IMo3HaBaTesibHbBIE: XUMUYECKOMY
nostoxkerus B IICXD 1.1. BrageroT obmmm npueMoM pereHus 3MeMeHTy, NOWCK
MenpeneeBa, COCTaBIATh 3aj1a4 [LONONHUTENbHO
XMMHUYECKUE YPaBHEHHUS, KoMMyHuKaTHBHBIE: 5 MHAOPMALMN O
XapaKTepu3yroLHe JloroBapuBaroTcst O COBMECTHOM HeM.
XMMHYECKHE CBOICTBA JeSITEIIbHOCTH TI0JT PYKOBOJICTBOM
yriepozaa YUUTEIIS
Honyuam o3moacrocmo
HAy4umsCcsi: OIUCHIBATH
¢du3nUecKue 1 XUMHYECKHE
MIPOLIECCHI, SBISIOMINECS
YaCThIO KPyTrOBOPOTa BEILIECTB
B TIpUpOJIe
48. | Okcunsl yriepoja 03 834 Hayuamcs:, PeryasiTuBHbIE: DopMUPYIOT Hatunk pH
C242- ONUCHIBATh CBOMCTBA OKCUJIOB | YUYUTHIBAIOT IMPABUIIO B IUIAHUPOBAHUU | YMEHUE
243 yriaepoja, COCTaBIsATh U KOHTpOJIE c11oco0a pereHus WCTIOJIb30BaTh

Ymp 2

YpaBHEHUS peakiiuii,

Ilo3HaBaTeIbLHEIE:

3HaHUs B OBITY




COOTBETCTBYIOLINX
«IIETIOYKE» MPEBPAIECHUH .
MIPOBOJIUTH KAYECTBEHHYIO
pEaKIuIo M0 PACIO3HABAHUIO
YTIEKUCIIOTO Ta3a

Honyuam 6o3modrcnocmo
Hay4umuvCcs: MPOTHO3UPOBATH
XUMHYECKHE CBOMCTBA
BEILECTB HA OCHOBE UX
CBONCTB U CTPOEHUS

Hcmons3yroT MOUCK HE00X0 MO
nHGOPMALIUY VISl BBITIOJIHEHUS
yueOHBIX 3a/laHUH C UCIIOJIb30BAHHEM
y4eOHOI TUTepaTyphl
KoMmyHHKaTHBHBIE:
KonTponupytor aelictBue napTHepa

49. | YrombHas KHCIOTA U .03 JIO 37- | Hayuamcs: PeryasiTuBHbIe: DopMUPYIOT Hatauk pH
eé comu. 39 JlaBaTh OIPEAEICHUA PaznuuaroT cnoco6 u pe3ynprar yMEHUs
XKecTkocTh BOMIBI . 834 MOHSTHUSAM <GKECTKOCTb BOJBD) | NEHCTBUS HCIIOJIb30BaTh

C244- ,OIMCBIBAaTh CBOMCTBA ITo3HaBaTeNbHBIE: 3HaHUSA B OBITY
248 YTOJBHOHN KUCIIOTHI, BrageroT obmmm npueMoM pereHus
VYmp 6,7 | cocTaBnsATh ypaBHEHUS 3a1a4

peakuuii, coorsercTByromrx | KoMMyHuKaTuBHBIE:

«LETNOYKE» MPEBPALLCHUH , [oroBapuBaroTcs 0 COBMECTHOM

COCTaBIISITh Ha3BaHUS COJIEH NEeSTeNbHOCTH, TIPUXOST K 00IIemMy

YTOJIBHOM KUCJIOTHI, PpeLIeHUI0

MIPOBOJIUTH KaYECTBEHHYIO

peaxiuio Ha KapOoHaT - HOH

THonyuam o3modcnocmo

Hay4umscs: MPOrHO3UPOBATH

XUMHYECKHE CBOMCTBA

BEIIECTB HA OCHOBE UX

CBONCTB U CTPOEHUS

50. | Kpemuuii u ero .03 JO 40 | Hayuamcs:, PeryasiTuBHbIE: dopmupytoT

COCTUHEHHS 835 XapaKTepU30BaTh CTPOCHHE AJIeKBaTHO BOCTIPHHUMAIOT WHTepeca K
C249- aToMa KpeMHUsI, 00BSCHSTh MPEJJIOKEHUS U OLEHKY YUUTENS U KOHKPETHOMY
254 3aBHCHMOCTb CBOMCTB OJTHOKJIACCHUKOB XMMUYECKOMY
VYmp 3,4 | kpeMHus ot ero nonoxeHus: | Ilo3HaBareJibHBIE: 3NEMEHTY, NONCK
B [ICXD JI.1. MeHnneneena, Hcnons3yroT mouck HeoOXo Mo [LONONHUTENbHO

COCTaBJIATh XUMHYECKHE
ypaBHEHUS,
XapaKTepU3yIoIIne
XUMHYCSCKHE CBOMCTBA
KPEeMHHS

OIIMCBHIBATh CBOMCTBA OKCHJIA
KPEMHHSI, COCTaBIISITh
YpaBHEHUS peakiiuii,

rH(pOPMAITUH TSl BEITIOTHEHHS
yueOHBIX 3a/laHUH C UCIOIb30BAaHHEM
yueOHOM TUTepaTyphl
KoMmyHHKaTHBHBIE:

YuuThIBatOT pa3Hble MHEHUS U
CTPEMSTCS K KOOPAUHALUU PA3IIMYHBIX
MO3HULIUNA B COTPYAHUYECTBE

nHbopmauum o
HeMm.




COOTBETCTBYIOIIIX
«IIETIOYUKe» MPEeBPAIeHUH .
MIPOBOJIUTH KAUECTBEHHYIO
PEaKIuio Ha CHIINKAT - HOH
THonyuam 6o3moscHocmo
HAay4umscs: TpaMOTHO
o0palnaThcs ¢ BeUICCTBAMHU B
MTOBCEHEBHOM KU3HU
MIPOTHO3UPOBATH XUMUYECKUE
CBOMCTBA BEIIECTB HA OCHOBE
WX CBOWMCTB M CTPOCHUS

51. | CunukartHas .03 835 Hayuamcs: npakTHaecKomMy PeryasiTuBHbIe: DopMHUPYIOT
NIPOMBIIUIEHHOCTh C255- [IPUMEHEHUIO COETMHEHUN PaznuuaroT cnoco6 u pe3ynbrar [IOHUMAaHue
257 KpEMHUS JEHCTBUS ocobeHHOCTe!

Ionyuam 603modoicHocms IMo3HaBaTesibHBIE: JKU3HH U TPYZa B
Hayyumscs: TPOTHO3UPOBaTh | BrameroT oOmmM npueMoM pereHus YCIIOBHUSX
XMMHUYECKHE CBOMCTBA 3a1a4 WHpOpPMaTH3AHAN
BEIIIECTB HAa OCHOBE HX KomMyHuKaTHBHBIE: oOmiecTBa
CBOWCTB U CTPOCHUSA [oroBapuBaroTcs 0 COBMECTHOM

JESITEITBbHOCTH MO/ PYKOBOJICTBOM

YUUTETS

52 | IlpakTHyeckas .03 Tb Hayuamcs: obpamarbcs ¢ PeryasiTuBHbIE: OBnanexue
pabota NeS C260- | nabopaTopHBIM OCyIIecTBIAIOT MOIIArOBEIIl KOHTPOJIh | HABBIKAMH IS
Pemmenne 262 00opyJI0BaHNEM U 10 pe3yabTaTy MIPAKTHYECKOM
9KCHEPUMEHTAIIBHBIX HarpeBaTeIbHBIMU JEeSITETbHOCTH
3aja4 1o TeMe npubopamu B cooTBeTcTBHM ¢ | [l03HaBaTe/ibHbIE:

«[oxrpymms! azora u MpaBUIIaMU TEXHUKN CrposT peueBoe BHICKA3bIBAHHE B
yIJIepoaa» 0e30MacHOCTH, OTIMCHIBATH YCTHOW ¥ MUCBbMEHHOH opme
XUMHAYECKHN 3KCTIEpUMEHT ¢ | KoMMyHHKaTHBHbBIE:
MOMOIIBIO S3bIKA XUMUH, VY4YUTHIBAIOT pa3Hble MHEHHS 1
JIeNaTh BBIBOABI 110 CTPEMSITCSL K KOOPAMHAIMH Pa3THIHBIX
pe3yibTaTaM SKCIEPUMEHTa. | MO3ULMK B COTPYJHHYECTBE
Tonyuam 603modicHocms
Hay4yumsCsi: 0CO3HABATh
HEOOXOIUMOCTD COOJTIOACHUS
npasua Tb u OT.

53. | IlpakTHYecKas 04 T Hayuamcs: obpamarses ¢ PeryasiTuBHbIE: OBnazneHue
pabota Ne6 C262- | nabopaTopHBIM OCyIIeCTBISAIOT MOIIArOBEIil KOHTPOJIh | HABBIKAMM IS
[lomyuenue, 265 000pyJI0BaHHEM U 10 pe3ybTaTy MIPAKTUYECKON
cobupanue u HarpeBaTeIbHBIMU JeSITeIbHOCTH

pacrio3HaBaHUC ra30B

prOOpaMHu B COOTBETCTBHUH C

Ilo3HaBaTeIbLHEIE:




MpaBUJIaMHU TEXHUKH
0€30I1aCHOCTH, OIMCHIBATH
XUMHYECKUH IKCTICPUMEHT C
ITOMOILBIO SA3bIKa XMMHH,
JIeJaTh BBIBOJIEI II0
pe3yabTaTaM SKCIIEPUMEHTA.
Honyuam 6o3modcrocmo
Hay4yumsCsi: 0CO3HABATh
HEOOXOIMMOCTE COOJIIOIEHUS
npasua Tb u OT.

CrposiT peueBoe BHICKa3bIBaHHE B
YCTHOH M MMCbMEHHOU (hopme
KomMmyHnkaTuBHBIE:

VY4uTHIBAIOT pa3Hble MHEHHUS U
CTPEMATCS K KOOPAMHALIMH Pa3IHYHBIX
MO3HULIUHI B COTPYAHUYECTBE

54. | OboOwmenue o Teme 04 Hayuamcs: 0600math PeryasituBHbIe: Beipakaror
«Hemetanmb» 3HaHUS U IPEACTAaBIATh UX BHocsat HeoOxoanMble KOPPEKTUBHI B aJIeKBaTHOE
cXeM, TabJHII, Ipe3eHTAINH JieiicTBHE MOCTIe €ro 3aBepllIeHUs Ha MMOHUMaHue
OCHOBE €T0 yueTa C/ICTaHHBIX OIINOOK | MPHYMH ycriexa u
IMo3naBaTesIibHBIE: HeycIrexa
CtposT peueBoe BbICKa3bIBaHHUE B yueOHO
YCTHOW ¥ MUCBbMEHHOH popme JEeATEIIBHOCTH
KoMmyHHnKkaTHBHBIE:
KoppektupyroT neiicTBus napTHEpa
55. | Konrpoabnas .04 noBtop | Hayuamcs: npuMeHSTH PeryasiTuBHBIE: OCYIIECTBIISIOT [posBisitoT
padora Ne3 no Teme MOJTy4YeHHbIE 3HAHUS U MOIIAroBBI M UTOTOBBIM KOHTPOJIb IO | OTBETCTBEHHOCTH
«Hemeranmbm» c(hopMHPOBaHHbBIE YMEHUS pe3yabTary 3a pPe3yJIbTaThl
JUTSL pelieHus yaeOHbIX 3a1a4 | ITo3HaBaTeIbHbIE:
CTpPOSIT pe4eBOE BHICKAa3bIBAHHUE B
YCTHOM U MUCBMEHHOH (opme
KoMMyHuKaTHBHBIE: YIUTHIBAIOT
pa3Hble MHEHHS U CTPEMSITCS K
KOOPJAWHAIINY Pa3IMYHbIX MMO3UIHN B
COTPYZIHHYECTBE
Tema 5. O00011eHMe 3HAHNI 0 XUMHUM 32 KyPC 0CHOBHOIi Kokl [logroroBka k urorosoii arrecranuu (F'MA) (114.)
56. | I[leproanveckuii 3aKOH 04 836 Hayuyamcs: 0600maTh PeryasituBHbIe: [posBisitoT
u llepuoanyeckas uHpOopManuio 1o reme B Buae | [ImaHupyroT cBou AeHCTBUS B OTBETCTBEHHOCTb

cucrema
. . Menneneena B
CBETE TCOPUU
CTPOCHHUS aToMa

CXEM, BBIIIOJHATH TCCTOBBIC
3aJaHusA

COOTBETCTBHHU C [TOCTABJICHHOMU 3aa4yeit
1 YCIIOBUSIMH €€ PeaTh3aIiii
Io3HaBaTeJbHBIE: CTABST

1 GOPMYITUPYIOT IEITU U MTPOOIIEMBI
YpPOKa; OCO3HAHHO U MPOU3BOJILHO
CTpOAT B YCTHOW M MMCHbMEHHON opme
KomMmyHnkaTuBHBIE:

Bnanenue MoHonmoruyeckou u
JIMAJIOTHYECKON (hopMaMH peduun

3a pe3yJibTaT




57. | 3akoHOMEpHOCTH .04 Hayuamcs :0600matsb PeryasiTuBHbIE:
W3MEHEHUS CBOWCTB nH(pOpMAIHIO TI0 TeMe B Bujae | Pasnmudarot crocob u pe3ymnbrat
3IIEMEHTOB U UX CXEM, BBIMOJIHATH TECTOBYIO JeHCTBHS
COEJIMHEHU B CBETE pabory, ITo3naBaTesbHbBIE:
MpeICTaBJICHU O Birameror o0muM mpueMoM peIeHus
CTPOCHUH aTOMOB 3a1a4
JIIEMEHTOB. KoMMmyHukaTHBHBIE:
JoroBapuBaroTcsi 0 COBMECTHOM
JESITeITbHOCTH MO/ PYKOBOACTBOM
YUUTEINS
58. | Buabl XUMHUYECKUX .04 832 Hayuamcs: 0600mats PeryasiTuBHbIe: JlaT4HK BBEICOKOU
CBSI3EU U THITBI nH(pOpMAITHIO TI0 TeMe B BUje | Pasmudarot crocob u pe3ynbrat TEMIIEPATYPHI, JATIUK
KPUCTaTHUECKIX TaOJHIIBI, BBITTOTHSTD JeHCTBHS BBICOKOH TEMITEPaTyphI
pELIETOK. TECTOBYIO paboTy ITo3HaBaTeNbHBIE: TJIATUOBBIN
BrageroT obmmm npueMoM pereHus
3ajaq
KoMMyHuKaTHBHBIE:
KoHTtponupyroT nelicTBus napTHepa
59. | Knaccudukarus .04 838 Hayuamcs: 0600mats PeryasiTuBHbIe: JlaTuuK BBEICOKOM
XHUMUYECKUX PeaKkni WHOPMAIUIO 10 TeMe B BHUJe | PazmuuaroT cnocol u pe3ynbTar TEeMIIepaTyphbl, 1aTIUK
MO Pa3ITUYHBIM CXEM, BBITIOJHATH TECTOBBIE JeHCTBUS BBICOKOH TEMITEPATyphI
MpU3HAKaM. 3aJaHUs IMo3HaBaTesibHbBIE: TUTATHOBBIN
BrazeroT o01MM NpUeMOM peIieHHS
3a/aq
KoMMmyHunkaTHBHBIE:
JoroBapuBaroTcs 0 COBMECTHOM
JeSITEIIbHOCTH TI0JT PYKOBOJICTBOM
YUUTEIIS
60. | Cxopocthb .04 838 Hayuamcs: 0600martp PeryasiTuBHbIe: Nwmeror JlaTank BeICOKOMI
XAMUYECKUX PeaKIni WHPOpPMAIUIO 10 TeMe B BHJE | PazmuuaroT cnoco0 u pe3ynbTar L[EJIOCTHOE Temmneparypsl, [Ipudop
CXEM, BBITIOJHAThH TECTOBYIO JeHCTBUS MHUPOBO33pEHHE, | JUIS WUTIOCTPALUN
paboty IMo3HaBaTeBHBIE: COOTBETCTBYIOIIE | 3aBHCHUMOCTH CKOPOCTH
BrnazeroT o0mmM npuemMom pereHus € COBPEMEHHOMY | XUMHYECKOH peaKkiuu OT
3a7a4 YPOBHIO pa3BUTHUS | YCIOBHM
KoMMyHuKaTHBHBIE: HayKH
KonTponupyrot aeiicTBus napTHepa
61 | Hduccommanus .04 839 Hayuamcs: 0600marb PeryasituBHbIe: Hatuux pH

JJIEKTPOJINTOB B
BOJIHBIX pacTBOpPAX.
Honnsie ypaBHeHUS
peaxkuun

WHPOPMAITUIO 110 TEME B BHJIE
CXEM, BBITOJIHATH TECTOBYIO
paboty

PaznuyaroT crioco6 u pe3yibTar
JICUCTBUS

Ilo3HaBaTebHBIE:

Biazmeror o0mumM mprueMom pereHms




3aj1a4
KoMmyHHKaTHBHBIE:
JloroBapuBaroTcs 0 COBMECTHOM
JESITEIbHOCTH IO/l PYKOBOACTBOM
YUUTETs

62 | OxucaUTENbHO- .05 840 Hayuamces: 0606martp
BOCCTaHOBUTEJIbHBIC UH(OpPMALIUIO IO TEME B BUJIC
pEaKIH. CXEM, BBITIOJHATH TECTOBYIO

paboty

63. | Knaccudukarus .05 841 Hayuamcs: o06o0miare

HEOPraHMYECKUX UH(OpMALIUIO IO TEME B BUJIC
BEILIECTB CXEM, BBITIOJIHATH TECTOBYIO
paboty

64. | CaoiicTBa .05 842 Hayuamcs: 0606marb
HEOpraHNYEeCKUX MH(OpPMALIUIO IO TEME B BUE
BEILIECTB CXEM, BBITIOJIHATH TECTOBYIO

paboty

65. | ['eneruueckue .05 Hayuamces: 0606marb
psLIBI MeTasIa, MH()OpPMALIIIO IO TEME B BUE
HeMeTaJia u CXEM, BBITIOJIHATH TECTOBYIO
MEPEXO0THOTO METalljIa paboty

66. | KonrposabHasi .05 TIOBTOD Hayuamcs: npumeHsTh
padora Ne4 MOJTy4YeHHbIE 3HAHUS U
Pemenne [ A chopMHUpOBaHHBIE YMEHUS

IJIsL pEIICHUS y‘leGHLIX 3aga4

PeryasiTuBHbIC:

PaznuuaroT cnoco6 u pe3ynbrar
JIEeHCTBHS

Ilo3naBaTesibHBIC:

BrnaneroT o0mmM npuemMom pereHus
3a1a4

KoMmyHuKkaTHBHBIE:
KonTponupytot aeiicTBus naptHepa

IIposBrsitoT
oOpoXKenaTeIbH
OCTb,0T3bIBUNBOC
Tb, IOHUMaHHE
YYBCTB IPYTUX
Ioel U
CONEPEKUBAHNE
UM

Bripaxarot
aJIeKBaT-HOE
MMOHUMaHHue
NPUYMH ycTexa u
HeycrexaiesTelb
HOCTHU

4. T'abpuensa O.C. IIporpamma kypca xumun i1 8 — 11 kaccoB 00meo0pa3oBaTeIbHBIX YIPEKACHHH — 3-¢ u3/., cTepeotnil. — M.: JIpoda, 2012.

V.YYEBHO-METOANYECKOE, MATEPHAJIBHO-TEXHUYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHUE

OBPA3OBATEJIBHOT'O ITPOLHECCA

JIMTEPATYPA npas yunres:
2. Crangaptsl BToporo nokosjenus [IpumepHsie nporpammel no npeameram XuMus 8-9 knacc M: Ipoceemenne, 2010.
3. CoopHUMK HOpMATUBHBIX JoKyMeHTOB. Xumus/ Coct. 3.J]. [{nenpos, A.I'. Apkanse. — M.: [lpoda, 2004.

5. T'abpuensn O.C. Xumus. 9 knacc: Yue6. s o6imeoOpa3osar. yued. 3aBeeHuid. — 8-e u3j., nepepad. — M: [Ipoda, 2019.
6. 'abpuensn O.C. Xumus. 8 — 9 knaccel: Metoauueckoe nocobue. — 4-e us., crepeorunt. — M.: Ipoda, 2001




7. 'abpuensu O.C, Bockoboitaukosa H.I1.,. SlmrykoBa A.B., HactonbHas kaura yuurens xumun» -9 kiace, «Ipoda», Mocksa, 2010

8. N'abpuensu O.C., I1.H. bepeskun., A.A.YmakoBa, Xumus 9 kinacc. KontponbsHbie 1 mpoBepouHbie padboThl K yueOHuky O.C. ['abpuensHa «Xumus 9 kimacey:
yaeOHoe mocobue- M.: JIpoda, 2013.

9. Xumus B Tabimmax. 8 — 11 xi1.: CnipaBounoe nmocodbue / ABT.-cocT. A.E. HaconoBa. — M.: [Ipoda, 1997.

JIUTEPATYPA ona yuawecoca:
1.I'a6puensn O.C. Xumus. 9 kinacc: Yue0. s o0meodpa3oBar. yuel. 3aBeaeHuil. — 8-e uzg., nepepad. — M: poda, 2019.
2. XKypun A.A. COopHuEK 3a71a4 10 XuMuu. Pemenus u ananus - M.: AxkBapuym, 1997.
3.I'abpuensn O. C., Bocko6oitaukosa H. T1. Xumus B Tectax, 3aqadax, ynpaxsaeHusx. 8— 9 ki. — M.: JIpoda, 2009 .

Kpurepun u HOpMBI OLIEHKH 3HAHUH 00y4aIOIIUXCH

OueHka yCTHOIO OTBeTa
OT1MmeTKka «S»: - OTBET MOJHBIN U IPABWIBHBIA HA OCHOBAHUM U3YYEHHBIX TEOPUH; - MATEPUAII U3JI0KEH B ONPEAECICHHON JIOTHYECKOM ITOCIIEI0BATEIbHOCTH,
JUTEPATYPHBIM S3bIKOM; - OTBET CaMOCTOATENIbHBIA. OTMeTKa «4»; - OTBET IOJIHBIA U MPaBWIbHBIA HA CHOBAHUHU M3YYEHHBIX TEOPUH; - MaTepUall U3JI0KEH B
OTIpe/IeNIEHHON JJOTMYECKOM T0CIIe10BaTEIbHOCTH, ITPH 3TOM JIOMYIIEHHI IBE-TPH HECYIIECTBEHHbIE OIIMOKY, NCIIPABIIEHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtmeTka «3»: - OTBET NOJIHBIM, HO ITPU ATOM JIOIYILIEHA CYIIECTBEHHAss OLIMOKA WM OTBET HETIOJIHBINA, HECBSA3HBIM.
OtMmeTtka «2»: - Ipu 0TBETE OOHAPYKEHO HEMOHMMAaHUE YJallluMCsl OCHOBHOTO COZIEpaHUs y4eOHOTo MaTepuaia WK JOIMYIIEHbI CYIIIECTBEHHbIE OLITHOKH,
KOTOpBIE yYalUiICsl HE MOXKET UCIIPABUTH ITPU HABOASAIIMX BOIPOCAX YUUTEIS, OTCYTCTBHE OTBETA.

Onenka IKCIepIMEHTAJBHBIX YMEHHUI
OneHka CTaBUTCSI HA OCHOBAHUHU HAOJIOEHUS 32 YUalllMMUCS U TUCbMEHHOIO OTYeTa 3a padoTy.
OtmeTka «5»: - paboTa BBIIOIHEHA OJTHOCTHIO U PABUIIBHO, CAETaHbl IPaBUIIbHbIE HAOIIOEHHS U BBIBOBI; - SKCIEPUMEHT OCYILECTBIIEH 10 IJIAHY C
Y4€TOM TEXHUKHU 0€30MacCHOCTH U MpaBHJI pabOTHI C BELIECTBAMHU M 000PYJOBaHUEM; - IPOSBIEHBI OPraHU3aLMOHHO - TPYAOBbIE YMEHUS, IOAEPHKUBAIOTCS
YHCTOTa paboYero MecTa U MopsI0K (Ha CToJIe, SKOHOMHO UCIIONIb3YIOTCS PEaKTHBBI).
OtMmeTKka «4»: - paboTa BBINOJIHEHA IPABUIILHO, CENIaHbl TPaBUIIbHbIE HAOIIOAEHHS U BBIBOJIBI, HO IPU 3TOM 3KCIEPUMEHT MPOBEACH HE MOTHOCTHIO UITH
JIOMYIIeHbI HECYIIIECTBEHHBIE OLIMOKH B pabOTE ¢ BEIIECTBAMH U 000PYOBAHUEM.
OTtMmeTtka «3»: - paboTa BBIIIOJIHEHA IPABUJILHO HE MEHEE YeM HaroJOBHHY WK JOIYIeHa CyIIeCTBEHHAas OIMOKa B X0J1€ IKCIIEPUMEHTa B OOBSICHEHHUH, B
oopmiennn paboThl, B COOIIOACHUH MPABHII TEXHUKH 0€30MacCHOCTH Ha paboTe ¢ BEIeCTBAMH U 000pYAOBaHHEM, KOTOpasi UCIIPABIIAETCS 110 TPEOOBAHUIO
YUUTEIS.



OtMmeTKa «2»: - onyieHs! ABe (1 00Jee) CyIIecTBEHHBIE OMMOKHU B X0/I€: SKCIIEPUMEHTa, B 00bSICHEHUH, B 0(popMIIeHHH pabOTHI, B COOIIOACHUH MPaBHII
TEXHUKH 0€30MacCHOCTH IpU paboTe ¢ BEImeCTBaMH U 000PYI0BaHHEM, KOTOPBIE YYaIHICs HE MOXKET UCIPABHUTH JaXKe 10 TPeOOBAaHHIO YUHUTEIS; - paboTa He
BBINOJIHEHA, Y YYAIIEroCsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUSL.

OueHka yMeHHH peliaTh pacyeTHbIe 31249

OTMeTKa «5»: - B IOTHYECKOM PACCYXJICHUU U PEIICHHH HET OMIMOO0K, 3a1a4a pelieHa paliOHaIbHBIM CITOCOO0M;

OTMeTKa «4»: - B IOTHYECKOM PACCYKJICHUU U PEIICHHSI HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1adya pelieHa HepaluOHAILHBIM CITIOCOOOM, WIIH JIOMYIIICHO HE
0oJiee IByX HECYIIECTBEHHBIX OIIHOOK.

OtMeTKa «3»: - B TOTUYECKOM PACCYKICHUU HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIICHA CYIIECTBEHHAs OMMOKA B MATEMAaTUISCKUX pacueTax.

OTMeTKa «2»: - IMEETCs CYIICCTBCHHBIC OITUOKHU B JIOTHYSCKOM PACCYXKICHHH U B PEIICHUHY;

- OTCYTCTBHUE OTBETa Ha 3a/IaHUE.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKa «5»: - OTBET MOJHBIN U MPAaBUILHBINA, BO3MOYKHA HECYIIIECTBEHHAs OIINOKA.

OTMmeTKa «4»: - OTBET HETOJHBIN WA JOMYIIEHO HE 00JIee IBYX HECYIIECTBEHHBIX OIIMOOK.

OTtMmeTtka «3»: - paboTa BBIIIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JAOMYIEHA OJJHA CYIIECTBEHHAs OIMUOKA U MPU ATOM JBE-TPU HECYIIIECTBEHHBIE.
OT1MmeTka «2»: - paboTa BBINOJHEHA MEHBIIIE YeM HAMIOJIOBUHY WJIM COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK; - paboTa He BhinoyiHeHA. [Ipu orieHke
BBITIOJTHEHUS MUCbMEHHON KOHTPOJIBHOM paboThl HEOOXOUMO YUUTHIBATh TPEOOBaHUS €AMHOTO OphorpauuecKoro pekuma

OuneHka TecTOBBIX padoT

TecTsl, cocTOAIME U3 ISATH BOIPOCOB MOXKHO MCIIOJIB30BaTh MOCIIE U3YUYEHUs Kaxaoro marepuaia (ypoka). Tect n3 10-15 BonmpocoB ucnomib3yercst Juis
nepuoanueckoro KoHTpostsi. Tect u3 20-30 BOpocoB HEOOXOIUMO HCTIOIB30BATh JIJIi UTOTOBOTO KOHTPOJIsA. [Ipu OolleHMBaHUY UCTIONIB3YETCS CIIEYIOIas
IIKaJa: sl TeCTa U3 5 BOIMPOCOB

* HET OIIMOOK — OIIEHKA «5»;

* 0/1Ha OIIMOKA — OIIEHKA «4»;

* JIBE OIIMOKU — OILIEHKA «3»;

* TPU OIIMOKH — OLIEHKA 2.

Ins Tecta u3 30 BOonpocoB:

* 25-30 mpaBWJIBHBIX OTBETOB — OLIEHKA «5»;

* 19-24 npaBUIIBHBIX OTBETOB — OLICHKA «4»;

* 13-18 npaBUJIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbLIE 12 MPaBUIIBHBIX OTBETOB — OLICHKA «2).



