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IMosicHuTEIBbHAA 3aIIUCKA
Pabouast mporpamma cocTaBieHa Ha OCHOBE CIEAYIOMINX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:
1. ®enepanpubiii 3akoH oT 29.12. 2012 Ne 273-03 «O06 obpazoBannu B Poccuiickoit @eneparmm» (pen. ot 02.03.2016; ¢ u3m. u gom., Berym. B cury ¢ 01.07.2016).
2. ®enepanbubiii 3akoH 0T 01.12.2007 Ne 309 «O BHeceHMH M3MEHEHUH B OTJENbHBIE 3aKOHOAaTENbHbIE akThl Poccuiickoii @enepannu B 4acTH H3MEHEHHS U CTPYKTYPBI
l'ocynmapcTBeHHOTO 00pa3oBaTeLHOTO cTaHAapTa» (pea. ot 23.07.2013).
3. O6aacTHoi 3ak0H oT 14.11.2013 Ne 26-3C «O06 o6pazoBanuu B PocToBckoit obmactm» (B pen. oT 24.04.2015 Ne 362-3C).
4. TlpumepHast o0cCHOBHast 00Opa3oBaTellbHas MPorpaMMa OCHOBHOTO 001Iero oopazoanus (omo0peHa dheneparbHbIM YIEeOHO-METOANIECKUM 00BhEeJMHEHIEM 10 001IeMy 00pa30BaHHIo,
npotokon 3aceqanus ot 08.04.2015 Ne 1/15).
5. Ilpuka3 Muno6puayku Poccuu ot 17.12.2010 Ne 1897 «OO6 yTBepKIeHNH 1 BBEACHUHN B ICUCTBUE (eepaIbHOr0 TOCYIapCTBEHHOT0 00pa30BaTeIhbHOT0 CTaHIaPTa OCHOBHOTO
o0rmrero obpazoBaHus» (B pea. mpukasa MunoOprayku Poccnn ot 29.12.2014 Ne 1644).
6. IIpuka3z Munoopuayku Poccuu ot 30.08.2013 Ne 1015 «O6 yrBepkaeHuu [lopsiaka opraHu3anyy U OCYIIECTBICHHS 00pa30BaTeIbHON ACITSILHOCTH 10 OCHOBHBIM
00111e00pa30BaTeNIbHBIM ITPOrpaMMamM - 00pa30BaTeIbHBIM MPOrpaMMaM HavyalbHOTO OOIIEro, OCHOBHOTO O0IIEro U cpeaHero odiiero odpasoanus» (B pex. ot 13.12. 2013, ot
28.05.2014, ot 17.07.2015).
7. Ipuxa3z Munoopaayku Poccun ot 28.12.2018 Ne 345 «O0 yTBepkaeHHU (ellepalbHOro NepeydHs Y1eOHUKOB, PEKOMEHTyEMBIX K UCTIONB30BAaHHIO MTPU peasin3allii UMEIOIIIX
rOCYIapCTBCHHYIO aKKPEAUTAIIMIO 00pa30BaTEIIbHBIX IPOrPpaMM HA4aJIbHOIO OOIIEr0, OCHOBHOTO OOIIEro, CPETHETO O0IIEro 00pa3oBaHus».
8. Ilpuxa3z MunobpHayku Poccum ot 29.12.2014 Ne 1644 «O BHeceHnH M3MEHEHHI B IpUKa3 MUHHCTEpCTBA 00pa3oBaHus 1 Hayku Poccuiickoit ®eneparnyu ot 17 nexadps 2010 r.
Ne 1897 «O06 yTBepxkneHnH (QeneparTbHOro TOCyIapCTBEHHOTO 00pa30BaTeNFHOTO CTaHAapTa OCHOBHOTO 00IIIET0 00pa30BaH.
9. Ilucemo Munobpuayku Poccuu ot 09.10.2017 Ne TC-945/08 «O peanuzannu npas rpakJaH Ha MOJydeHHE 0Opa30BaHUs Ha POTHOM SI3BIKE).
10. [TomoskeHue 0 COCTaBICHUH padOYHX MPOTrpaMM YIeOHBIX KYpCOB, MPeAMETOB, nucturuind (Moxyneit) mo MbBOY Epodeerckoit OO (mpuka3 ot 31.08.2016 Ne 56).
11.Yuebnsriit uran MBOY Epodeerckoit OOII na 2021-2022 y4ebusiii ro (mpukaz ot 27.08.2021 Ne 54).
12. ABTopckast mporpamMMa o xumuu o peaakuueii I'.E. Pynzutuca. Coopark «Xumus. Paboune nporpammel
8-9 kmacce» -M.: «IIpoceemenuey, 2018r.
OcHOBHbIE Le/IU U3yYeHHs] XUMHU HaIlPABJICHBI:

. Ha OCBOEHHUE BAKHEHIIUX 3HAHMI 00 OCHOBHBIX MOHATHSAX W 3aKOHAX XUMUH, XUMUYECKOW CUMBOITUKE;

. Ha OBJIA/IEHHE YMEHUsIMH HaOII01aTh XHUMHYECKHUE SIBIIEHUS, POBOAUTH XUMUYECKHI SKCIIEPUMEHT, IIPOU3BOIUTH PACUEThl HA OCHOBE XMMUYECKUX
(hopMyJI BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEaKIIUi;

. Ha pa3BUTHe TI03HABATEIHHBIX HHTEPECOB U MHTEIJIEKTYaIbHBIX CIIOCOOHOCTEH B MPOIECCE MPOBEICHUS XUMHIECKOTO SKCIIEPUMEHTa, CAMOCTOSTEIIHHOTO
MPUOOPETEHUS 3HAHUN B COOTBETCTBUHU C BOSHUKAIOIIUMHU JKU3HEHHBIMH MTOTPEOHOCTSIMU;

. Ha BOCNUTAHHE OTHOIIICHUS K XUMHUH KaK K OJTHOMY U3 (YHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M DJIEMEHTY 00IIedeI0BeYeCKON KYIbTYPHI,

° Ha MPUMEHEHHE MOJIYYeHHBIX 3HAHUM M YMEHUH JU1si 0€30T1aCHOTO MCIIOJIb30BaHUS BEIIECTB M MATEPHUAJIOB B OBITY, CETLCKOM XO35HCTBE U Ha

MMPOU3BOJACTBEC, PCIICHUS MPAKTUYICCKUX 3a/1a4 B HOBCCﬂHCBHOﬁ JKU3HU, NPEAYTIPCIKACHUA HBJ’ICHHfI, HAHOCAIINX BPC/ 3J0POBBIO YCJIOBCKA U OKPYIKaromiee Cpeac.

3agauu o0y4eHus

OnHo¥i U3 BayKHEMIINX 3aa4 OCHOBHOTO 00ILero oOpa3oBaHUsI SBJISIETCS MOATOTOBKA 00YYaIOUIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODPY KU3HEHHOTO U
npodeccuoHansHOro myTH. OOyyaromuecs JOIKHBI HAYYUTHCS CAMOCTOSTEIBHO CTaBUTh LIEIH U ONPENENATh IyTH UX JOCTHKEHUS, NCIIOJIb30BaTh MPUOOPETEHHBIN B ILIKOJIE OMBIT B
peanbHOH XKHU3HH, 32 paMKaMH y4eOHOTo Iporecca.

XuMus Kak yq4eOHBIN peIMeT BHOCUT CYIIECTBEHHBIN BKJIAJ B BOCIIUTAHUE M Pa3BUTHE 00YJAIOMINXCS; OHA MPU3BaHa BOOPYKUTh MX OCHOBAMH XMMHYECKHUX 3HAHUM,
HEOOXOIUMBIX JIJIs TIOBCEHEBHOMW KU3HU, 3aJI0KHUTh (QYHAaMEHT AJIS1 TAIbHEHUIIET0 COBEPIICHCTBOBAHUS STHX 3HAHUM, a TaKKe CIOCOOCTBOBAThH O€30[1aCHOMY ITOBEJCHHIO B
OKpy>Karolel cpenie 1 6epexxHOMY OTHOLICHUIO K Hell. Pa3BuTHe no3HaBaTeIbHBIX HHTEPECOB B MPOLIECCE CAMOCTOSITEIBHOTO MPUOOPETEHNSI XUMUUECKUX 3HAHUN U UCIIOJIb30BaHNE
PA3IMYHBIX HCTOYHHKOB HH(POPMANNH, B TOM YUCIIE KOMIBIOTEPHBIX.



Bocnuranne yOekIEHHOCTH B TIO3UTUBHOM POJIM XUMHH B )KHU3HU COBPEMEHHOTO 00IIECTBa, HEOOXOIMMOCTH XUMUYECKH TPAMOTHOT'O OTHOIIICHHUS K CBOEMY 37I0POBBIO H
OKpY>Karolle cpene.

OO0uras xapakTepucTHKa y4e0HOT0 mpeaMeTa

B conep:kannu JaHHOTO Kypca MpeacTaBiIeHbl OCHOBOTIONATAIOIINE TEOPETHUECKIE CBEICHHS [0 XUMHUH, BKIIOUAIOIINE U3YUYEeHHE COCTaBa U CTPOCHHUS BEIIECTB,
3aBHCUMOCTH UX CBOWCTB OT CTPOCHHUSI, UCCIICIOBAHUE 3aKOHOMEPHOCTEH XUMUYCCKUX TIPEBPAIICHUH 1 IyTeH YIpaBICHUS MU B LIENSX MTOMYyYCHHUS BEIIECTB, MATEPHUAIIOB, SHEPTHH.

Conepxanue y4eOHOTO ITpeMeTa BKII0YAET CBEJICHHS O HEOPTAaHNYECKHUX BEIIECTBAX, UX CTPOCHUH U CBOMCTBAX, a TAKXKE XUMUYECKUX MPOIIECCaX, MPOTEKAIONIHX B
OKpy>KatomeMm mupe. Hanbounee cnoxubie aneMenTsl OyHIaMEHTAIBHOTO SIpa coAep KaHus 0OLIeTo 00pa30BaHus M0 XUMHH, TAKUE, KAK OCHOBBI OPTraHWYEeCKOH U MPOMBIIIICHHOM
XHMUH, IEPEHECEHBI B IPOrpaMMy cpeaHei (moyiHoi) 001eo0pa3oBaTeIbHOM MIKOIEI.

TeopeTnyeckyo OCHOBY U3YUEHHMSI HEOPTAHUUYECKONW XUMHH COCTABIISIET aTOMHO-MOJIEKYJISIPHOE yueHue, nepuoandeckuil 3akon .M. MenzeneeBa ¢ KpaTKMMU CBEICHUSIMU
0 CTPOCHUH aTOMOB, BUIaX XUMHUYECKOU CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHHHA XUMHUECKUX PEaKIHH.

B u3yyennn Kypca 3HaUNTENbHA POJIb OTBOJUTCS XUMUUECKOMY SKCIIEPUMEHTY: POBEJCHUIO IPAKTHUECKHUX U J1a00PaTOPHBIX PadOT U OIMUCAHUIO UX PE3yIbTaTOB;
COOJTIOJICHHIO HOPM U MPABWJI MOBEJICHUST B XUMHUYECKHUX Ta00paTopusiX.

JI7is CO3HATETHHOTO OCBOCHHUS TpeMEeTa « XUMHUS» B IIKOJIBHBIN KypC BKIFOUCHBI 00S3aTEbHBIC KOMITIOHEHTHI COJICPKAHUS COBPEMEHHOTO0 XHMHUYECKOTO 00Pa30BaHHS:

1) xumuuecxue 3nanus (TEOPETHYCCKUE, METOIOJIOTHYECCKUE, IPUKIIATHBIC, OMHCATEIbHBIC — SI3bIK HAYKH, aKCHOJIOTHYECKUE, HCTOPUICCKHE U JP.);

2) pasznuunvle ymenus, Hasviky (00IIeydeOHBIE ¥ CHIEHH(PUUECKUE [T0 XUMHUH);

3) yennocmuvle omnowenus: (K XAMUH, )KU3HH, TIPUPOJIE, OOPA30BAHHMIO | T. 11.);

4) onvim npooyKmueHou desimenbHoCmy Pa3Horo Xapakrepa, 00eceunBaOINI Pa3BUTHE MOTHBOB, MHTEJICKTa, CIOCOOHOCTEH K caMOpeaIn3allii 1 APYTUX CBOHCTB
JUYHOCTH YYCHUKA;

5) knrouesvie u yueOHO-XUMUUECKUE KOMNEMEHYUU.

B kadecTBe yenHocmubix opuenmupog XUMUIECKOTr0 00pa30BaHUs BBICTYNAIOT 00BEKThI, U3y4aeMbIe B Kypce XHMHUH, K KOTOPhIM y 00yJaromuxcs popMupyercs
IEHHOCTHOE OTHOIIeHHUE. [Ipu 3TOM BeIyIIyIO POJIb UTPAIOT MO3HABATENbHBIC IICHHOCTH, TaK KaK JaHHBIA Y4eOHBIH MpeaMeT BXOAUT B IPYIIY PEAMETOB MO3HABATEILHOTO IUKJIA,
TJIaBHAS [IEJTb KOTOPBIX 3aKIF0YACTCS B U3YUCHUH TPUPO/IBHI.

OCHOBY nosHasamenbHbIX YeHHOCMell COCTABIISIOT HAYYHbIE 3HAHUS, HAyYHbIE MeTObI Mo3HaHus. [lo3HaBaTeNnbHbBIE IEHHOCTHBIE OPUEHTAINH, (POpMHUpYEMBIE B ITPOIIECCe
W3y4YeHUs] XUMUH, TIPOSBIISIOTCS B IPU3HAHNU:

- IEHHOCTH HAYYHOTO 3HAHMUS, €0 MPAKTHYECKONH 3HAYMMOCTH, JIOCTOBEPHOCTH;

- ICHHOCTH XUMHUYECKUX METOJIOB UCCIICIOBAHNUS JKUBON M HEXKUBOU TIPUPOIBI.
PasBuTHe Mo3HaBaTENFHBIX IEHHOCTHBIX OPUEHTAIMI COIEP)KaHMS Kypca XMMUH MO3BOJISIET CPOPMHUPOBATH:

- VBOKHUTEIHHOE OTHOIICHHE K CO3UAATENILHON, TBOPUECKOU JAESTEIbHOCTH;

- MOHUMAaHKE HEOOXOAUMOCTH 3I0POBOTO 00pa3a KH3HHU;

- MOTPeOHOCTH B OE3YCIIOBHOM BBIMOJIHEHUH TPABHIT 0€30MACHOT0 MCIIOJIh30BAHUS BEIIECTB B MOBCEAHEBHON JKU3HHU;

- CO3HATEJIbHBIN BEIOOD OyayIiei MpodhecCHOHATBHOMN JIEATEIIBHOCTH.
Kypc xumun 061aaeT BO3MOKHOCTMH 7151 POPMUPOBAHUST KOMMYHUKAMUBHBIX YeHHOCMEl, OCHOBY KOTOPBIX COCTABJISIIOT MPOLECC OOIICHUS, TPAMOTHAS PEYb.
KomMMmyHHKaTHBHBIE IEGHHOCTHBIE OPUEHTAIIMN Kypca CIIOCOOCTBYIOT:

- IPaBUIIBHOMY HCIIOJIb30BaHUIO XUMHYECKON TEPMUHOJIIOTUU H CUMBOJIUKH;

- Pa3BUTHIO IOTPEOHOCTH BECTH JUAJIOT, BHICIYIINBATh MHEHUE ONTIOHEHTA, y4aCTBOBATh B INCKYCCHUM;

- Pa3BUTHUIO YMEHHS OTKPBITO BBIPAXKATh U apryMEHTHPOBAHO OTCTauBaTh CBOIO TOUKY 3pPEHUSI.

Pe3ynbTaThl 0CBOCHMA YU4eOHOI0 MpeaMeTa
Nzyuenne XuMuu B OCHOBHOM HIKOJIE JIa€T BO3MOXXHOCTD JOCTHYD CIEAYIONINX PE3YJIbTATOB B HANIPABICHUU JIMYHOCTHOTO PA3BUTHSI:
-(popMupoBaHue UyBCTBA FTOPAOCTH 32 POCCUIICKYI0 XUMHUYECKYIO HAYKY;
-popMupoBaHKE LIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M OOIIECTBEHHOM NPAKTHKH, & TAKXKE COLIMATBHOMY, KyJIbTYPHOMY,
SI3BIKOBOMY M [YXOBHOMY MHOTOOOPAa3HI0 COBPEMEHHOTO MUPA;



-opMupoBaHKE OTBETCTBEHHOTO OTHOILCHHS K YUCHHUIO, TOTOBHOCTH M CIOCOOHOCTH K CAMOPa3BUTHUIO  CAaMOOOPa30BaHMIO HA OCHOBE MOTUBAIMH K 00yUYEHHUIO U TO3HAHUIO,
BBIOOPY NpopHIbHOr0 00pa3oBaHus Ha OCHOBE MHPOPMAIMH O CYHIECTBYIONUINX MPO(ECCHSX U JINYHBIX MPOYECCUOHANBHBIX MPEANOYTEHHH, OCO3HAHHOMY TIOCTPOSHHIO
WHIUBUyaJIbHON 00pa30BaTeIbHOM TPAEKTOPUH C YUETOM YCTOHUMBBIX [103HABATEIIbHBIX HHTEPECOB;
-(opMupoBaHNEe KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-1CCIe10BaTeIbCKON, TBOPUECKOM U IPYTUX BUAAX NESTEIbHOCTH;
-popMupoBaHKEe MOHUMaHUsI IEHHOCTH 3A0POBOTr0 1 Oe30macHOro o0pasa )KU3HU; YCBOSHHE MPAaBUII MHAUBHUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MMOBEICHHS B UpE3BBIYaHBIX
CUTyalUsX, yrPOKarOIIUX KU3HU U 3[J0POBBIO JIIOJEH;
-(opMupoBaHye Mo3HaBaTEIbHON U MHYOPMALMOHHON KYJIbTYPhL, B TOM YHCJIE PA3BUTHE HABBIKOB CAMOCTOSATEIIEHON pabOThI ¢ y4eOHBIMH [TOCOOUSIMH, KHUTAMH, JOCTYITHBIMU
MHCTPYMEHTaMH U TEXHUYECKUMH CPEJCTBAMU HH(POPMALMOHHBIX TEXHOJIOTHH;
-(opMupOBaHKE OCHOB IKOJIOTUYECKOTO CO3HAHUS Ha OCHOBE MPU3HAHUS LIEHHOCTH KU3HU BO BCeX €€ MPOSIBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOILIECHHS K
OKpY’Karllel cpene;
-pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPUYECKHX 3a]a4, YMEHHUSI HAXOAUTH aJIeKBaTHBIE CIIOCOOBI MMOBEICHHS U B3aMMOICHCTBHUS C MapTHEpaMH BO BpeMs yueOHOH 1 BHEYYeOHOH
JeSITeIbHOCTH, CIOCOOHOCTH OLIEHUBATH MPOOJIEMHBIE CUTYallMU M OTIEPATUBHO IPUHUMATh OTBETCTBEHHBIC PEIICHHS B PA3IMYHBIX IPOIYKTUBHBIX BUJAX AEATEIBLHOCTH (yueOHas
IIOMCKOBO-UCCIIEIOBATENbCKasL, KIIyOHas!, IPOEKTHAS, KPY>KKOBAst U T. 11. )
MeTanpeaMeTHbIMH Pe3yIbTaTaMH OCBOCHHUSI OCHOBHON 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHMs SBISIOTCS:
-OBJIaJICHHE HABBIKAMH CAMOCTOSITEIBHOTO IPUOOPETEHUSI HOBBIX 3HAHUI, OPraHU3alluy YIeOHOH JAesTeNbHOCTH, TOUCKA CPENICTB €€ OCYIICCTBICHUS,
-YMCHUE IUIaHUPOBATH ITYTU JOCTUIKCHUA HCJ’ICIZ Ha OCHOBC CaMOCTOATCIBHOI'O aHaJIn3a YCJ'IOBI/II‘/'I " CPCACTB UX NJOCTUIKCHUS, BEIACIIATL AJIbTCPHATHBHBIC CHOCOOBI JOCTHUKCHUA LCIIN
1 BBIOMpaTh Hanboiee 3¢pPpeKTHBHBIN cIIOCO0, OCYIIECTBIATH MO3HABATENFHYIO peIEKCHIO B OTHOIIICHUN JCHCTBUHN 10 PENICHHUIO YIeOHBIX U MTO3HABATEIHFHBIX 3a/1a4.
-yMEHHE TIOHUMATh MTPOOJIeMy, CTABHTH BOIPOCHI, BEIIBUTAThH THIIOTE3Y, JaBaTh ONpeelieHne TTOHITHAM, KIacCU(UIIMPOBATh, CTPYKTYpHUPOBATH MaTE€pUall, IPOBOJUTD
OKCIICPUMECHTEI, apryMCHTUPOBATH CO6CTB€HHYIO IIO3UIIHUIO, q)OpMy.HI/IpOBaTL BBIBOJBI M 3aKJIIOUYCHUS,
-YMEHHE COOTHOCUTH CBOHU JCHCTBHUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBISATH KOHTPOJIb CBOCH JESITEIIbHOCTH B IPOLIECCE JOCTHKEHUS PE3YJIbTaTa, ONPEAEISITh CIIOCOObI
JIEHCTBUIA B paMKaX MPEUIOKEHHBIX YCIOBUN M TpeOOBaHMA, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUH C M3MEHSIOIIEHCS CUTyallneH;
-opMupoBaHue 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCIIOIB30BaHMSI HHCTPYMEHTOB U TEXHHYECKHX CPEJCTB MHPOPMAIIOHHBIX TEXHOJIOTHH (KOMITBIOTEPOB U TPOTPAMMHOTO
o0ecredyeHus) Kak HHCTPYMEHTAJIBHO OCHOBBI Pa3BUTUSI KOMMYHUKATHBHBIX U [TO3HABATENIbHBIX YHUBEPCAIBHBIX yUCOHBIX NCHCTBUIL;
-YMEHHE CO3/aBaTh, IPUMEHSITh U IPeoOPa30BbIBATE 3HAKH U CHMBOJIBI, MOJIEJIN M CXEMBI JJIsl pEIICHHs yUEOHBIX U MI03HABATENbHBIX 3a1a4;
-yMEHHE U3BIIEKaTh NHPOPMAIIUIO U3 PA3IMIHBIX HCTOYHUKOB (BKIIOYAsi CPEJICTBA MACCOBOM MH(OpMAIMK, KOMIAKT-AUCKHA y4eOHOTO Ha3HA4YeHUs, pecypchl IHTepHeTa), CBOOOHO
0JIb30BaThCS CIIPABOYHOM JINTEPATYPO, B TOM YHCJIC U Ha 3JICKTPOHHBIX HOCUTEISIX, COOJII0IaTh HOPMbI HH()OPMAIIMOHHON U30UPaTEIbHOCTH, STHKHY;
-yMEHHE Ha IPaKTHKE M0JIb30BATHCSI OCHOBHBIMH JIOTMYECKUMH NIPHEMaMH, METOIaMH HaOJIr0I€HHSI, MOAETUPOBAHUS, OOBSICHEHHS, peleHHs Tpo0sIeM, IPOrHO3UPOBAHUS U AP.;
-yMEHHE OpPraHU30BBIBATh CBOIO KU3Hb B COOTBETCTBHH C ITPEJCTABICHUSIMU O 3/I0POBOM 00pa3e )KHU3HH, IIpaBax U 00s3aHHOCTSX TPaKIaHWHA, IEHHOCTSX OBITHS, KYJIbTYpPBI U
COLMAITLHOTO B3aMMO/ICHCTBUSI;
-YMEHUE BBIIOJIHATE I03HABATENbHBIEC U IPAKTUYECKUE 3a/JaHHS, B TOM YHCIIE IPOCKTHBIE;
-YMEHHE CaMOCTOSTENIBHO U apTyMEHTHPOBAHO OLIEHUBATH CBOM JICHCTBUS M AEHCTBUS OJHOKIACCHUKOB, COAEPKATEILHO 0OOCHOBBIBAS MPABUIBHOCTD WIM OLIMOOYHOCTD
pe3yabTarta u cnocoba AeWCTBHS, aJIeKBaTHO OL[CHUBATh OOBEKTHBHYIO TPYIHOCTh KaK Mepy (PaKTHIeCKOro WM MPEAIoaracMoro pacxoja pecypcoB Ha pelieHre 3a/1auu, a TaKKe
CBOU BO3MOXKHOCTH B JOCTHXXEHUH LIEJIH OIIPEeTICHHOM CI0KHOCTH;
-yMeHue paboTats B rpymie — 3pQpeKTUBHO COTpyIHHYATh U B3aMMOICHCTBOBATh HA OCHOBE KOOPIMHALIMH PAa3JIMUHBIX MMO3UIMH P BEIPAaO0OTKE OOIIEro pereHus B COBMECTHON
ACATCIIBHOCTH, CIIyHUIaTh IMapTHEPA, Q)OpMYJ'II/IpOBaTB " apryMEHTHUPOBATH CBOC MHCHHE, KOPPEKTHO OTCTAMBATh CBOIO IMO3UIHUIO U KOOPAWHUPOBATE €€ C IIO3UIIUU TaPTHEPOB, B TOM
YHUCJIC B CUTYallMU CTOJIKHOBCHHA MHTEPECOB, IMPOAYKTUBHO pa3pe€uiaTb KOH(bJ'II/IKTI)I Ha OCHOBEC y4y€Ta MHTEPECOB U HO3I/IIH/II71 BCEX €TI0 YYaCTHUKOB, ITOMCKAa 1 OICHKHU
AIbTEPHATUBHBIX CIIOCOOOB pa3peieHNss KOH(IUKTOB.

IpeameTnsiMu pe3yiabTaTaMu ocBoeHrss OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl  OCHOBHOT'O 00IIEro 00pa30BaHusl SBIISIOTCS:
-q)OpMI/IpOBaHI/Ie INEPBOHAYAIBHBIX CUCTEMATU3NPOBAHHBIX HpeJICTaBHeHI/Iﬁ 0 BCIICCTBAX, UX MPEBPAICHUAX U IMTPAKTUYCCKOM IIPUMEHCHNHU,; OBJIaICHUC MOHSATUHHBIM arrapaToM u
CHUMBOJINYECKHUM SI3bIKOM XHMUH,
-0CO3HaHHE 0OBEKTHBHO 3HAUMMOCTH OCHOB XMMHUYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUUECKUX NPEBPAIIEHU OPraHUuYeCKUX U HEOPTaHMUECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJIEHUH JKMBOM M HEXXUBOU MPUPOIBI; YTiTyOJIeHHe IPeCTaBIEHUI 0 MaTepHaJIbHOM €MHCTBE MUPA;



-OBJIaZIcHHE OCHOBAMH XMMHUYECKOH IPaMOTHOCTH: CLIOCOOHOCTBIO aHATU3UPOBATh M OOBEKTHUBHO OLICHUBATh KU3HEHHBIE CUTYAINH, CBSI3aHHBIE C XUMHEH, HABBIKaMU 0€3011acHOTO
oOpalIeHus ¢ BEIIECTBAMH, UCTIONb3YEMBIMH B TIOBCEIHEBHOM KU3HH; YMEHHUEM aHAJM3UPOBAThH U TUIAHUPOBATH SKOJIOTHYECKH 0€30MMacHoe MOBEICHHUE B LIEISIX COCPEIKEHHS
3JIOPOBBS ¥ OKPY’KaIOIIEH CpelibL;

-popMupoBaHHE YMEHHUI YCTaHABIMBATEH CBSI3H MEXKY pPEabHO HAONIOJaeMbIMUA XUMHUECKIMU SIBIICHUSIMU M TIPOTIECCAMHU, TIPOUCXOISAIIIUMHI B MUKPOMHUPE, O0BSICHATH TPUIHHBI
MHOT000pa3usl BEIeCTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOCHMUSI, @ TAKXKE 3aBUCUMOCTh IIPUMECHEHHS BEIIECTB OT UX CBOMCTB,

-IPHOOPETEHUS OTBITA UCTIONIL30BAHUS PA3TMYHBIX METOJIOB N3YyUCHHS BEIECCTB; HAOMIOACHUS 32 UX TPEBPAIICHUSIMH TIPU MPOBEJCHUH HECIIOKHBIX XUMUYECKUX IKCTIEPUMEHTOB C
MCTIOJB30BaHUEM Ja00paTOPHOTO 000pYyIOBaHUS U IPUOOPOB;

-yMEHHE OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPABICHHUAX, OKOTaX U APYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU H Ja0OPaTOPHBIM 000pyI0BaHUEM;

-OBJIaJIeHHE TpHeMaMi paboThl ¢ HH(OpMaNrel XUMUIECKOT0 CoJepKaHus, MpeAcTaBIeHHON B pa3Ho ¢opme (B BUAE TeKCTa, PopMyJ, rpadMKOB, TAOIUYHBIX JAHHBIX, CXEM,
tdhoTorpadwuii u ap.)

-CO31aHUE OCHOBBI AJIs1 (POPMUPOBAHUS HHTEPECA K PACIIMPEHUIO U YIITyOIEHUIO XUMUYECKUX 3HAHUH U BBIOOpA XUMHHU KaK NPO(UIBHOTO NpeAMEeTa MPH Mepexo/ie Ha CTYIEeHb
cpeaHero (MoJHOro) odIero oopa3zoBaHusl, a B JaJbHEHIIEM 1 B KauecTBe cepbl CBOE NPodecCHoHaIbHOM NeITeNbHOCTH,

-opMupoBaHHe IPEICTABICHUN O 3HAYCHUH XUMHUUECKON HAYKH B PEIICHUU COBPEMEHHBIX SKOJIOTHUECKUX MPOOIIEM, B TOM YHUCIIE B PEAOTBPAIICHUN TEXHOTCHHBIX U
HKOIIOTUYECKHUX KaTacTpod.

OCHOBHBIE TEXHOJIOTHH 00y4YeHHS:

[Iporpamma Kypca «XuMHI» TOCTPOCHA HA OCHOBE CIIMPAJILHON MOJIENH, IPEAYCMaTPUBAIOLICH IOCTENICHHOE Pa3BUTUE U YIIIyOJIeHHEe TEOPETUUECKUX MPEACTaBICHIH Ipu
JMHEHHOM O3HAaKOMJIEHHUHU C SMITUPUYECKUM MATEPHATIOM.

TecTsl, caMmocToATENbHBIE pab0Ta, KOHTPOJIBHEIE PA0OTHI, YCTHBIH OIPOC, 3aIIUTa MPOEKTA.

[Ipeobnanaroumu popmMaMu TEKyIero KOHTposst Y Y /| ABISOTCA caMOCTOSITENbHBIE M KOHTPOJIbHBIE Pa0OTHI, pa3inudHble TecTOBbIe (hopMbl KOHTpOIA. [IpomexyTounas
aTTecTauys MPOBOAUTCS COTJIACHO JIOKAIBHOMY aKTy 00pa30BaTEeIbHOIO YUPEKACHHUS B (hOpMe KOHTPOJIBbHBIX padoT, 3a4€THBIN ypOK — B (hOpME TECTUPOBAHMS — B KOHLIE TOJa.

ConepxaHue MporpaMMbl HOCUT pa3BUBAIOIINI xapakTep. s opranuzanuu npoiecca 00y4eHHs: UCTIONb3YIOTCS OCHOBHBIE TEXHOJIOTUH O0yUSHHUSI: TAYHOCTHO-

OPUEHTUPOBAHHBIEC TEXHOJIOTHUH, HHTEPAKTUBHBIC TEXHOJOTHH, HCCIEI0BATEILCKIE METOBL, IPOEKTHBIE METOIbI, UTPOBBIE TEXHOJIOTHH, KEHC METOLI.

Jlornyeckue cBA3M mpeaMeTa «XMMHUS» € OCTAJLHBIMH MpPeAMETAMM YU4eOHOr0 NJIaHa:
B mporpaMMe y4unuThIBaeTCS peann3aiis MesKNpeaAMeTHBIX CBs3el ¢ KypcoM ¢usuku (7 kimacc) u 0Monoruu (6-7 Kiacchl), i 1aeTcs 3HAKOMCTBO CO CTPOSHHEM aToMa, XUMHYECKON
OpraHu3alyei KJIeTKH 1 IpoleccaMu ooMeHa BemiecTB. [InaHupoBaHre BKIIOYAET pealu3alyio MEXIIPEIMETHBIX CBSA3EH XUMHH C KypcaMu: pu3ukH, Omojoruu, reorpadumu,
9KOJIOTUM B COOTBETCTBYIOIIMX TE€MaX YpPOKOB B 9 kiacce.

IKoJIorus Du3uka Buoaorus I'eorpadus
Xemodobus, CtpoeHue aToma XuMudeckast MecTopoxaeHus
xeMO(HITHSL. (s1IpO, NMEKTPOHBI). OpraHu3alus KIETKU MOJIE3HBIX UCKOMAEMBIX
Peumienue Baxwueiimne (opranmueckue MHpA, PETUOHA, CTPAHBI.
TI100aIBHBIX OTKPBITHS B (PU3HKE. BEIIIECTBa, MUHEPAJIBI, VYcnoBus cpeapl; HOYBBI.
pETUOHAJIBHBIX, DIEKTPOHHBIN, KJIETYATKA). Atmocdepa. 'mapocdepa.
JIOKaJIbHBIX MPOOJEM. | AaTOMHO-CHUIOBOM OOMeH BeIIecTB. MunepansHOe U
be3zorxoanbie MHUKPOCKOIIBI. Karanus. OPTaHWYECKOE CBIPHE.
texHonoruu. Oxpa"a | SAnepHslit peakTop. Yenosek u XuMuueckast
aTMocQepsl, Cunel B npupoze. OKpy>Karomas cpena. IIPOMBIIIJIEHHOCTb
TUIPOCQEPBI, TTOYUBHI. ®doTrocuHTE3 . (Metamryprus,
XUMUYECKHE He(renepepaboOTKa,
3arps3HEHMSL. nepepadoTKa rasa, yris,
THAPOMETAITYPTHA,
MIPOM3BOJICTBO




MHHEPAJIHHBIX yIOOpESHUH,
MAaIIHHOCTPOCHHUE).

MecTto npegmeTa B y4eOHOM IJIaHe

Pabouas nporpamma paspaborana B cooTBeTCTBUH ¢ OCHOBHOI 00pa3oBaTeNbHOM IPOrpaMMoii 0OCHOBHOTO ob1iero oopasoanus MBOY Epodeesckas OOILL

JlanHast mporpaMma paccuntana Ha 1 ron — 9 kiacc. O0mee ynciio y4eOHbIX 4YacoB B 9 kiacce — 68
(2 4 B HEHETIO).

Pabouas mporpamma coctaBieHa Ha 67 4acoB B CBSI3U C TeM, 4TO 23 (eBpais sSBISIETCS MPa3AHUIHBIM THEM.

Conep:xanue

Pa3znen 1. MHoroo0pa3ue XUuMHYeCKHX peaKIuii
Tema 1. Knaccuukanus XuMu4ecKux peakumii
Peakuun: coerHeHMsI, pa3IoKeHuUs, 3aMelieHus, oomeHa. Crenenp okuciaeHusl. OKHCIUTENbHO- BOCCTAHOBUTENBHBIE peakini. OKHUCINUTENb, BOCCTAHOBUTEIb, TPOLIECCH
OKHCIIeHUs, BoccTaHOBIeHHA. COCTaBlIeHNE YPaBHEHUH OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIIUI C TTOMOIIBI0 METOA AIEKTPOHHOTO OaaHca.
TemoBbie 3QPEKTH XUMUYECKUX Peakluil. IK30TepMHUYECKHE U SHAOTEPMUYECKUE peakiui. TepMOXUMHYECKHE YpaBHEHHS. 3aKOH COXPAHECHHUS U MPEBPALICHUS SHEPTHH.
PacyeTsl 1O TEPMOXUMHUYECKUM YPABHEHHUSM. CKOpOCTh XUMHUYECKUX peakiuil. DakTophl, BIUSIONINE HA CKOPOCTh
XUMHYECKUX peakiuii. [leppoHavanpHble peacTaBneHns o katanuie. OOparumMele peakiun. [IoHITHE 0 XUMUYECKOM PaBHOBECHH.
Tema 2.XumMu4YecKHe peaKlMy WAYIINE B BOAHBIX PacTBOPax
CymHoCTb Mpolecca AMEeKTPOTUTHUECKOMN JUCCoUay. DAEKTPOINUTH U HeneKTpouuThl. Monbl. KaTrons! 1 aHnoHBL. ['unpaTHas Teopusi pacTBOPOB. DIEKTPOIUTHIECKAS
JMICCOLMAIMSI KUCIIOT, OCHOBaHMIA, cosieil. Cralble M CHIIbHBIE 3JIeKTpOoauThl. CTeleHb qucconranuy. Peakiun noHHoro oOMeHa. Y clioBHs POTEKaHUs peakiuii 0OMeHa JI0 KOHIIA.
XHUMHYECKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COSIMHEHHI B CBETE MPEACTABICHUN 00 IIEKTPOTUTHYECKON JUCCOIUAIIMA U OKHCIUTEThHO—BOCCTAHOBUTEIHHBIX
peakuusx. [lonsTue o ruaposnse coneu.
Tema. Hemeransl -
O01as XxapakTepruCTHKa HEMETAIIOB I10 UX TOJIOKEHUIO B IEPUOINYECKON CUCTeMe XUMUYecKuX dneMeHToB J[.M.MeneneeBa. 3akOHOMEPHOCTH H3MEHEHHS B TIEPHUOIaX U TPYIIIax
(hM3HUECKUX ¥ XUMUYECKIX CBOWCTB TPOCTHIX BEMIECTB, BHICIIMX OKCHJIOB M KHCIOPOJ] COJEPKAIINX KUCIOT, 00pa3zoBaHHbIX Hemetauiamu |-111 mepromos. Bogopogasie
COEIMHEHHS HEMETAJIOB. I3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB BOJIOPOIHBIX COEAMHEHUH
Tema 3. I'ajiorensl
Hewmeramnsl. ["anorenst. [lonoxxeHne B mepruoAMYECKON CUCTEME XMMHUECKUX AIEMEHTOB, CTPOSHHE UX aTOMOB. Haxoxnenue B mpupojae. Ousndeckrne 1 XUMUIECKHAE CBOMCTBA
rajnoreHoB. [lonyueHue u npuMeHeHne rajoreHoB. Xuop. Puznueckrue U XuMUYecKue cBoicTBa xJiopa. [Ipumenenue xmopa. XiopoBojopo. Pusndeckue cBoiictBa. [lomyuenue.
ConsiHast KHCIIOTA U ee conr. KauecTBeHHast peakiius Ha XJI0puj — HOHBL. Pacro3HaBanue XJIOpUIOB, OPOMUJIOB, NOTUJIOB.
Tema 4. Kucsopoa u cepa
ITonoxxeHne B MEPHOIMICCKON CHCTEME XMMHUYECKUX DJIEMEHTOB, CTpOoeHHE NX aToMoB. Cepa. Amotponus cephl. Ou3ndueckue 1 XUMHUIEeCKHe CBoicTBa. Haxoxienne B mpupoe.
ITpumenenne cepsbl. CepoBogopoz. CepoBoaOpoaHAs KHCIOTa U ee con. KauecTBeHHas peakius Ha cynbhua- norsl. Oxkcun cepsl (1V). Cepras xkucimora. XuMUYeCKHe CBOMCTBA
pa30aBIeHHON U KOHICHTPUPOBAHHOM cepHO KUcIoThl. KauecTBeHHas peakuus Ha Cynb(ar- HOHbL. XMMUYECKUE PEAaKIINH, JIKAIUEe B OCHOBE MOJTYUYEHHs CEPHONM KHCIIOTHI B
MPOMBINIUIEHHOCTHU. [I[puMeHeHne CepHOIl KUCIOTHI.
Tema 5. Azot u docop
[HonoxeHne B MeprOINIECKON CHCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOSHHE X aTOMOB. A30T, GU3MUECKHE U XUMUYECKHE CBOMCTBA, MOJIydeHre U npuMeHeHue. Kpyropopot azora B
npupojie. AMMuak. @U3snuecKkue 1 XUMHYECKHE CBOWCTBA, MOJIydeHue, npuMeHeHne. Conu aMMOHMsI. A30THast KHCI0Ta U €€ cBoWcTBa. OKUCINTENBHbBIE CBOMCTBA a30THON KUCIIOTHI.
[Tomrydenue a30THOW KHCIOTHI B Ta0OpaTOpHH. XUMHUYECKHE PEaKIny, JISKAIIe B OCHOBE MOIYYEHHS a30THON KUCIOTHI B MpoMbIieHHOCTH. [Ipumenenne. Conu. A30THBIE
ynobpenus. @ochop. Amnorponusi. Puznyeckue u xumudeckue cBoiictsa. Oxenp pocdopa (V). DocdopHas KucaoTa, €€ COMU U YA0OPEHHSL.
Tema 6.Yriepoa u KpemHuii.



[TonoxxeHne B mepuoIMIECKON CUCTEME, CTPOCHHE aTOMOB. YTIIepo. AmutoTporus. Ou3ndeckne U XUMUIECKHE CBOMCTBA yriaepoaa. AncopOrus. YrapHelid ra3. Y TJICKUCIBINA ra3.
VYronbHas kucioTa U ee conu. KauectBenHast peakuust Ha kapOoHat — nonsl. Kpyrosopot B npupone. Kpemuuii. Oxcua kpemuus (1V). Kpemuanesas kucnora u ee conn. CTexio.
IlemenT.
Tema 7. Metanibl
[lonoxeHne B MEpUOJMUECKON CHCTEME, CTPOCHUE aTOMOB. MeTtaiueckast cBs3b. Pusndeckue cBoicTBa. P akTHBHOCTH METaJUIOB. CBOHCTBA MeTaslioB. OOmIHe crocoOb!
nomydeHus. CrmaBel MetainioB. [lenounsie metamsl. [lonoxenrne B mepuoauveckoii cucreme, crpoeHrne aroMoB. dr3nyueckne W XMMHAYEcKHe cBoiicTBa. lIpumenenwue.
Haxoxnenue B npupoe. [llenouHo3eMenbHble MeTaNIbI. [lofi0keHe B MEpUOJUYECKON cUCTEME, CTpoeHne aToMoB. dusnueckue u XxuMudeckue cBoiictea. IIpuMeHeHue.
Haxoxpnenue B mpupoae. Maruuii u KaabIuil , UX BKHEUIINE coeTuHeHMs. JKeCTKOCTh BOJIBI U CIIOCOOBI e¢ ycTpaHeHus. AmoMunuii. [lomoxxeHne B MEepHOAMYECKON CUCTEME,
cTpoeHue aToMOB. Du3nueckue U XuMU4eckue cBoiicta. [Ipumenenne. HaxoxaeHue B mpupojie. AM(OTepHOCTh OKCHIIA U THApOKcH A amoMuHus. JKene3o. [lomoxkenue B
MEePUOJUYECKON CUCTEME, CTpoeHHe aToMoB. du3nueckue M Xxumudeckue cBoiictBa. Ilpumenenue. Haxoxenue B mpupojie. BaxxHeilmme coe JuHEHUS Kele3a: OKCU/IbI,
runpokcuasl U conu xenesa (I1) nxenesa (111). KauectBennas peakuunst Ha HOHBI.
Tema 8. IlepBonavasibHble MpeACTABJIEHUSI 00 OPraHUYeCKUX BellecTBAX
[Ipenmer opranudeckoit xummn. Heopranndeckie u opraHndecKie COeNMHEHHsI. YTIEPOI — OCHOBA KHU3HHU Ha 3eMile. OCOOEHHOCTH CTPOEHUS aToMa YIiepoia B OPraHNnIEeCKIX
coemMHEeHMsIX. YrieBonopoasl. [IpenensHble yriieBogopoasl. MeTaH, 3TaH, ponad. CTpyKTypHBIE (hOPMYITBI YTIAEBOIOPOIOB. | OMOIOTHYECKUA PST MPEIENbHBIX YTIEBOJOPOIOB.
I'omosioru. duznyueckue 1 XUMUYECKUE CBOMCTBA NPEIEbHBIX YIIEBOA0POA0B. Peakiiuu ropenune u 3amenienus. Haxoxnenue B nmpupoge. [Ipumenenue.
HemnpenensHbie yriieBogopoabl. DTUICHOBBIN Psii HEMIPEACIbHBIX YTIIEBOAOPOIOB. DTHiIeH. OU3NUECKUEe U XUMHUYECKUE CBOMCTBA 3TUJICHA. Peakiiusi mpucoeInHeHusl.
KauectBennsie peakuuu. Peakuus nonumepusanuu. [lonustunen. [lpuMenenne sTuineHa. ALETUICHOBBIN Psii HENMPEACIbHBIX YTI€BOAOPO10B. AnieTiiieH. CBOMCTBA alleTUIICHA.
[Tpumenenue. [IpousBoaHbie yriieBoaopoaoB. Kpatkuii 0030p OpraHMYECKUX COCIUHCHHMIA: OJTHOATOMHBIE CITUPTHI, MHOTOATOMHBIC CITUPTHI, KAPOOHOBBIC KUCIIOTHI, CII0KHBIC
3(UpBI, JKUPBI, YIIIECBOJIbI, aAMUHOKHUCIIOTHI, O€KU. Ponb 0eiikoB B opranusme. [1oHATHE 0 BBICOKOMOJIEKYJISIPHBIX BeliecTBaX. CTpyKTypa MOJUMEPOB: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb NoJUMepu3aund. [1onu3TuIeH, MONMUIPONUIECH, TOJUBUHUIXIOPU/L.

TemaTnueckoe IVIAHUPOBAHME

TeMaTH4eckoe NJIAHUPOBAHHUE | XapaKTepuCTHKA OCHOBHBIX BUIOB JIeTeJbHOCTH YYCHHKA
Tema 1.Knaccupukanus XuMnH4ecKUX peakuuii- 7 yacos
1. Knnaccuduxanus XuMHYECKUX PEaKLUi: pEeaKIuy COSIUHEHU, Pa3IOKEHHS, KnaccudunupoBaTb XuMHYeCKUe peaKIHu.
3aMeleHus], oOMeHa. [IpuBOANTE MPUMEPHI PEAKIIUH KaXKIOTO TUTIA.
2. OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. Pacnio3HaBaTh OKHUCINTENHFHO- BOCCTAHOBUTEIBHbIE PEAKIINN.
3. TerutoBbie 3pPexThl XUMUYECKUX pEaKInii. OmnpenemnsTh OKUCIUTEIb, BOCCTAHOBUTEIB, TPOIIECC OKUCICHNS, BOCCTAHOBIICHHS.
4. CkopOoCTh XUMHYECKUX PEaKIHH. HaOmonats 1 onichIBaTh XMMUYECKHE PEAKIIMHU C TIOMOIIBIO €CTECTBEHHOTO S3bIKa U SI3bIKA XMMHH.
5. [IpakTuyeckast padora 1. M3y4ueHne BIUSHUS YCIOBHH TIPOBEICHUS HccnenoBaTh yciaoBUsl, BAUSIOUIME HA CKOPOCTh XUMUUECKON PEaKLIMHU.
XMMHYECKOH PEaKIMK Ha €€ CKOPOCTb. OnuceIBaTh yCI0BUS, BIUSIOMIAE HA CKOPOCTh XUMHUYECKON PEAKIUH.
6. O6paTtnmble peakiun. [IoHATHE 0 XUMHIECKOM PaBHOBECHH. [TpoBoanTh rpynmoBsle HAOIIOEHNS BO BPEMSI IIPOBEICHHS AEMOHCTPAIIOHHBIX OIIBITOB.
7. Pemenue 3agau. Y4acTBOBaTh B COBMECTHOM OOCYXJCHNUH PE3YJILTATOB OIBITOB.
JemMoHcTpanum. CocTaBaTh TEpPMOXUMHYECKHE YPABHEHUS PEAKIUIL.
IIpuMepsI 3K30 U IHAOTEPMUYECKUX peakuuil. BzanmonelicTBue uHKa ¢ BbIYUCIIATE TEIIOBOM 3PPEKT peakiuy M0 €€ TSPMOXUMHUYCCKOMY YPABHEHHIO.

COJIIHOM M YKCYCHOH KucioTamu. BzaumoneicTeue rpanyIMpoBaHHOIO IMHKA U
[IMHKOBOH MBUTH C COJISTHOU KuciaoToi. Bzaumonetictue oxcuma meau (1) ¢
CEpHOH KUCJIOTOM pa3HOM KOHLEHTPALUU IIPY Pa3HbIX TeMIiepaTypax. 'openue
yIJIsl B KOHIEHTPUPOBAHHOM a30THOM KUc0Te. 'opeHue cepbl B pacIuIaBIEHHOM
CeJIMTpeE.

PacuerHnsble 3amaun.

Beruncnenne no TepMOXUMHYECKUM YPAaBHEHHSM PEaKIUil.

Tema 2.XuMHuYecKHe peaki B BOJHBIX PACTBOPax-7/ 4acoB

1 CymHocTs npouecca 3JIeKTPOIIMTHIECKON TUCCOIMAIINH. O0001maTs 3HaHUS O pacTBOPAx

2. JTuccoumanust KUCJIOT, OCHOBAHUMH, COJIEH. [TpoBoanTh HaOMIOEHNUS 32 IOBEICHHEM BEIIECTB B pacTBOpax

3. CnaOble ¥ cuibHBIE 3JIEKTPOINTHL. CTEeneHb JUCCOIHAIIH. DopMyIUpPOBATh ONPENENEHUS MOHITUN «IIEKTPOIHUTY, KHEIIEKTPOIHUTY,




4 Peakuu WOHHOTO OOMEHA U YCJIOBHS WX MPOTCKAHUSI.

5. I'maponus coneii.

6. Xumuyeckne cBOWCTBAa OCHOBHBIX KJIACCOB HEOPIaHUYECKHX COCIMHEHUH B
CBETE MPECTABICHUH 00 EKTPOIUTHYECKOM JUCCOIMAIMH ¥ OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUSX.

7 IlpakTnyeckasi padora 2. Pemenne SKCriepuMEeHTABHBIX 3a/1a4 110 TeMe
«CBoiicTBa KHCIIOT, OCHOBAaHUIA, COJIEH KaK 3JIEKTPOJIUTOBY.

8. KonrpoJubnas padora mo Temam 1 u 2.

JemoHcTpanuu. VicribiTaHre pacTBOPOB BELIECTB Ha MIEKTPUIECKYIO
IIPOBOANMOCTS. /IBIKEHNE HOHOB B 3JIEKTPUIECKOM TIOJIE.

JlaGopaTopHble onbITHI. Peakiim oOMeHa MEXIy pacTBOPAMH HIICKTPOIUTOB.

«QIIEKTPOIMTHYECKAS AUCCOLUALINS»
KoHkpeTn3npoBarh MOHATHE KHOH»

O0001maTh OHATHE «KATHOHY», «AHUOH»

HccnenoBaTh CBOKWCTBA PACTBOPOB 3JIEKTPOJIUTOB

OmnuceIBaTh CBOICTBA BEIIECTB

Co0utoath MmpaBuila TEXHUKH 0€3011aCHOCTH. XapaKTepu30BaTh YCIOBHS TEUSHUsI PEAKIMii B pacTBOpPax
OmnpenensaTs BO3MOXKHOCTb NPOTEKAHUS Peaklii HOHHOTO OOMeHa

ITpoBoanTh rpynmoBsie HAOIIOACHUS BO BPEMS OIIBITOB

OO6cyxnaTh pe3ynbTaThl

OOBACHATH CYITHOCTh PEaKIUi HOHHOTO OOMEHa

Pacro3HaBaTh peakiuu HOHHOTO 0OMEHa

CocTaBnsTh HOHHBIE YPABHEHNS PEAKIUH

CocTaBisITh COKpallleHHbIe HOHHBIC YPaBHEHUS peaKLuii

Tema 3. I'ajorennl- 5 yacoB

1. XapakTepucTuka rajJoreHoB.

2. Xop.

3. XJ10poBOAOPOA: MOTY4YEHUE U CBOWCTBA.

4. ConsiHast KMCJIOTa U €€ COJH.

5. IlpakTnyeckas padora Ne3:«llodydeHue CONSHOMN KHCIOTHI U H3yUCHUE €€
CBOICTBY»

JdeMoHncTpaumu.

®uznueckue cBoiicTBa rajoreHoB. [lomydeHue XJI0poBOAOpOIa U paCTBOPEHHE
€ro B BOJIC.

JlaGopaTopHble ONbITHI. BrITecHEeHNE TaTOreHaMul IpYT Jpyra U3 pacTBOPOB HX
COEIMHEHUH.

XapakTepu30BaTh raJIOTCHBI HA OCHOBE MX MOJIOKCHUS B MIEPUOJHUCCKON CHCTEME U 0COOCHHOCTEH
CTPOCHUS UX aTOMOB.

OOBACHSITH 3aKOHOMEPHOCTH M3MECHEHHSI CBOMCTB I'aJIOTCHOB C YBEIHMUYCHHEM aTOMHOI'O HOMeEpa.
OnuchIBaTh CBOWCTBA BEIIECTB B XOJIC IEMOHCTPAI[HOHHOT'O M J1a00paTOPHOTO SKCIICPUMEHTA.
Co0ro1aTh TEXHUKY 0€30macHOCTH. Pacro3HaBaTh ONBITHBIM IYTEM COJISTHYIO KUCIIOTY U €€ COJIH,
OpOMU/IBI, NOTUIBI.

Hcnonb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUSI B IPAKTHIECKOM ICATEIBHOCTH U B TOBCETHEBHON
JKH3HU C [eTIbI0 0€3011aCHOT0 00pAIlIEH s C BEIIECTBAMH U MaTepHAaIaMH U SKOJIOTHIECKH PAMOTHOTO
MOBE/ICHHSI B OKPYKAIoIIeit cpeze.

BBIUUCIATE MACCOBYIO JIOIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE.

Tema 4. Kucsaopon u cepa — 7 4acos.

1. XapakTepucTiKa KHCJIOpPOIa U CEpHI.

2. CBoiicTBa U NPUMEHEHHUE CEPHI.

3. CepoBogopoa. Cynshuasl.

4. Oxcun cepsl (1V). CepHucras Kuciora.

5. Okcup cepsol (V). CepHast KucioTa u e CoJu.

6.IlpakTnyeckas padora 4.

Pewrenne skcriepuMeHTaIBHBIX 33/1a4 10 TeMe « Kucnopon u cepa»

7. Penienuie pacueTHBIX 3a/1a4.

JemoHcTpanuu. AjutoTponHbsle MoauduKauy cepbl. OOpasibl TPHPOIHBIX
CyImb(pUIOB U CYTH(PATOB.

JlaGopaTopHblie ONbITHI.

O3HakoMJIeHHE ¢ 00pa3laMy Cepbl U €€ MPUPOTHBIX COSTMHEHHH.
KauecTBeHHble peakiuy Ha cysb(UI-, CYIbOUT-, U CyIb(aT- HOHBI B paCTBOPE.
PacuyerHsble 3axaun.

BrruucneHnus 1o XuMHU4eCKUM YpaBHCHUAM MACCHI, O6’beMa, " KOJIMYECCTBA
BEIIIECTBA OJIHOT'O U3 MPOJYKTOB PEAKIMHU 110 MacCe HCXOAHOTO BELIeCTRa,
00beMy HITH KOJIMUECTBY BEIIECTBA, COJCPIKAILETO OMPEACICHHYIO OO
IIPUMECEH.

XapakTepHu3oBath 3J1eMeHTHI |V A Tpymnmbl Ha OCHOBE MX MOJIOXKEHHS B ITeprordeckoii cucreme .M.
Menzeneea. I ocoOeHHOCTEH CTPOCHNUS UX ATOMOB.

OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUs cBOIicTB |V A Tpymmsl o nepuoay u B A rpynmnax.
XapakTepHu30BaTh aJULIOTPOIHIO KHCIOPOa U Cephl Kak OJHY M3 MPHYUH MHOT000pa3us BELIECTB.
OmnuceIBaTh CBOWCTBA BELIECTB B X0/1€ IEMOHCTPAI[HOHHOTO U 1a00PaTOPHOTO HKCIIEPUMEHTA.
Cobmto1aTh TEXHUKY 0€30MaCHOCTH.

Oxa3pIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUH, 0’KOTaX U TPaBMax, CBA3aHHBIX C PEaKTUBAMH U
nmabopaTOPHEIM 000y IOBaHUEM.

OmnpenensaTs NPHUHAAIECKHOCTD BELIECTB K ONPEIEIeHHOMY KJIacCy COCANHEHUH.

ComocTaBnsATh CBOMCTBA pa30aBIeHHON M KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI.

3anuceIBaTh YPaBHEHUS PEAKIMNA B JIEKTPOHHO-MOHHOM BH/IE.

Pacrio3HaBaTh OIBITHBIM IIyTEM PAacTBOPHI KHCIIOT, CYJIb(GHIBI, CyIbQUTHI, CyTbdaTHL.

Hcnonp3oBaTh NpHOOpETEHHbIE 3HAHUS M YMEHUSI B IPAKTUYECKON JIESITENBHOCTH U TOBCETHEBHOM
JKHI3HH C IIeThI0 0€30ITacCHOCTH 00paIeHHs ¢ BeIECTBAMH U MaTepUaIaMHU B AKOJIOTHYECKH TPaMOTHOTO
MTOBEJICHUS B OKpY’Karommiel cpesie.. BEIYuCIaTe 0 XUMHUYECKAM YpaBHEHHUSM Maccy, 00beM, U
KOJIMYECTBO BEIIECTBA OJJHOTO M3 MPOAYKTOB PEAKIIMHU TI0 MacCe HCXOIHOTO BEUIeCTBa, 00bEMY WIIH
KOJIMYECTBY BEIIECTBA, COEPIKAIETO ONPeAIEHHYIO T0II0 IpuMeceld. [ 0TOBUTh KOMIIBIOTEPHBIE
MIPE3CeHTAINH 110 TEME.

Tema 5. Azor u docdop — 9 yacos.

1. Xapakrepuctika a3ota u gochopa. Puzndeckne 1 XUMHIECKHE CBOICTBA

| XapakTepHu30BaTh IeMEHTH V A rpynmnsl Ha OCHOBE WX MOJIOXKEHHUS B meproandeckoit cucreme ..




a3orTa.
2. AMMHuax.

3. IpakTHyeckasi pagora 5.

ITonyyenne ammuaka U U3y4Y€HHUE €TO CBOUCTB.

4. Conu aMMOHHSL.

5. A3oTHas KucCIIoTa.

6. Couu a30THOI KHUCIIOTEL.

7. ®ocdop.

8. Oxcun pocdopa (V). PochopHast KHCIOTa, €€ COIH.

Jdemoncrpanuu. [Toxydenne amMuaka u ero pacTBopeHne B Boje. OOpa3ifsl
MIPUPOIHEIX HUTPATOB | (ochaTos.

JlabopaTopHbIie ONbITHI.

BzanmojeiicTBue coieit aMMOHHS CO IEI0YaMu.

MenzeneeBa U 0COOEHHOCTEH CTPOCHUS UX aTOMOB.

OOBSICHATH 32aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB V A- TPYIIIBI 10 IEPHOLY U B A rpymax.
XapaxTepH3oBath ajuoTponuio Gocdopa Kak OHY U3 IPUYMH MHOTO0OPA3Usl BEIIECTB.

OmnuceIBaTh CBOICTBA BEIIECTB B X0JI€ AEMOHCTPALIMOHHOTO U JJa0OPaTOPHOTO 3KCIIEPUMEHTA.
ColutoaTh TeXHUKY 0€30MacHOCTH.

Oxa3pIBaTh NEPBYIO MOMOIb IIPU OTPABICHUH, 03KOTaX U TPaBMaX, CBSI3aHHBIX C PEaKTUBAMU U
71a00paTOPHEIM 000PYIOBaHHEM.

YcraHaBIMBaTh MPUHAIICKHOCTD BEIIECTB K ONPENCICHHOMY KIIacCy COCIMHEHHH.

ComocTaBnsATh CBOMCTBA pa30aBIIeHHON W KOHIIGHTPUPOBAHHON a30THOW KHUCIIOTHI.

CocTaBisiTh ypaBHEHMS CTYIICHYATOH JUCCOIMAIIAH Ha TIpuMepe GochHOopHON KUCIIOTHI.

3amuceIBaTh YpaBHEHUS PEaKIUi B 3JIEKTPOHHO-MOHHOM BHJIE.

Pacmo3HaBaTh ONBITHBIM IIyTEM aMMHAK, PACTBOPBI KUCIOT, HUTPAT- U (pocdaT- MOHBI, HOH aMMOHHUS.
Hcnonb30BaTh NpHOOPETEHHBIE 3HAHMS M YMEHHS B IPAKTUUECKOM JIEATEIbHOCTH M TIOBCETHEBHOM
JKHM3HU C 1IeJIbI0 0€3011acCHOCTH 00paIeHus C BELIECTBAMHU U MaTepHaIaMH U 9KOJIOTHYECKH IPaMOTHOTO
TIOBEJICHUSI B OKPY KaIOILEel cpeie.

BrruncnaTs MaccoByIO I0JIIO BEIIECTBA B pacTBOPE.

[onp30Bathes HHGOPMAIHEH U3 APYTHX HCTOYHUKOB JJIS IIOATOTOBKH KPATKUX COOOIIeHUH. ['0TOBUTH
KOMIBIOTEPHBIC MPE3CHTAIIUU T10 TEME..

Tema 6. Yriepoa n kpemumuii — 9 yacon

1. XapaxrepucTuka yrieposa M KpeMHUS. AJUIOTpomnus yriepoaa.

2. XuMH4ecKue CBOMCTBa yriepoaa. Ancoponus.

3. Oxkcupn yraepona (1) - yrapHsrii ras.

4. Oxcup yrinepona (1V) - yriekucisiii ra3. 5.YronapHas KHCIOTa U €€ COJH.
Kpyrosopor B npupoze.

6. IIpakTuyeckas padora 6. [Tonydyenue okcuna yraepozaa (1V) uszyqenue ero
cBolicTB. PacniozHaBanue kapOOHATOB.

7. Kpemunit. Oxcun kpemuusi(1V).

8. Kpemuuenas kuciora u e€ conu. Crekio. LlemeHT.

9. KonTpoJibHasi pagoTa no teme «HemeTamib.

JemoHcTpanuu. Moaenu KpUCTAIMYECKUX PEIIeTOK ajaMasa U rpadura.
O06pas1pl IPUPOTHBIX KapOOHATOB U CHIIUKATOB.

JladopaTopHble onbIThl. KauecTBeHHas peakus Ha yIIeKUCIbIN ra3.
KauecTBeHHas Ha kKapOOHAT — HOH.

PacyerHble 3axa4n. BoraucineHus Mo XuMu4ecknM ypaBHEHHUSIM Macchl, 00beMa,
WJIN KOJIMYECTBA OJJHOTO M3 MIPOIYKTOB PEAKIMH 10 MAacCce MCXOAHOTO BELIECTBa,
00beMY HITH KOJIMYECTBY BEIECTBA, COJEPIKAILETO ONPEAEICHHYIO OO
IIPUMECEH.

XapakTepu3oBaTh 31eMeHTHI |V A rpynmsl Ha OCHOBE UX TOJN0XKEHUs B neproandeckoii cucteme ..
MemnneneeBa. I ocobeHHOCTEH CTPOSHUS X aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH H3MEHEHU cBOMCTB |V A Tpymmsl o mepuoay u B A rpymnmnax.
XapakTepHu30BaTh aJUIOTPOIHUIO YIiepoa Kak OJHY U3 MPUYHMH MHOTOOOPa3Hs BEIICCTB.
OmnwuceBaTh CBOWCTBA BEUIECTB B XO/I€ IEMOHCTPAITMOHHOTO M Ta00paTOPHOTO SKCIICPUMEHTA.
Co0nroaTh TEXHUKY 0€30I1aCHOCTH.

Oxa3bIBaTh NEPBYIO IOMOIIIb

OnpenemnsiTh NPUHAAIES)KHOCTD BEIIECTB K OTPE/IIICHHOMY KJIacCy COSTMHEHUH.

ConocTaBisiTh CBOMCTBA OKCUOB YIIepoaa U KPEMHHUS

3anuceIBaTh ypaBHEHUS PEaAKITHA

Pacno3HaBaTh OMBITHBIM MyTEM YTJIEKUCIBIHN ra3, KapOoHAT - HOHBI.

Hcnonb30Bath MpHOOpETEHHBIE 3HAHUS M YMEHUS B TIPaKTUKe. BHIYUCIEHUS IO XUMHUYECKUM
YpaBHEHHSM Macchl, 00beMa, HTH KOJIMYECTBA OJHOTO U3 MPOAYKTOB PEAKIIUH II0 MAacCe HCXOIHOTO
BEIIEeCTBa, 00BEMY HITH KOJHMYECTBY BEIIECTBA, COJACPIKAIIECTO OTPENCICHHYIO JOI0 TPUMECEH.
I'oTOBUTH KOMIIBIOTEPHBIC IPE3CHTAIUH.

Tema 7. MerayLinl - 14 yacos

1. XapakTepucTHKa METAJLIOB.

2. Haxoxenue B Mpupojie U 001THe CIIOCOOBI MOJTYICHHUS.

3. XuMmuueckue CBOMCTBAa METAIIIOB. DJIEKTPOXUMUYECKHUI PsiJl HAPSDKEHU I
METaJLJIOB.

4. CrinaBbl.

5. IllenoyHbIe METAILIBI.

6.Marnwuii. IllenoyHo3eMebHBIC METAJUIbI.

7. Baxxnelimmue coequHeHNs Kanblua. JKeCTKOCTE BOJIBI.

8. ATIOMUHMMN.

9. Baxueilmue cCoeIMHCHUS ATFOMUHUS.

XapakTepu3oBaTh METaJUIbl HA OCHOBE MX MOJIOKEHHUS B IEPUOMIECKON CHCTEME U 0COOEHHOCTEH
CTpoeHust uX aTOMOB. OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOIICTB METAJLIOB MO NEPUOIY U B A-
rpymnmax. HccienoBath CBOWCTBA H3y4aeMbIX BeniecTB. OOBSICHATh 3aBUCUMOCTD (DU3NUECKHX CBOMCTB
METaJJIOB OT BU/Ia XUMUYECKOW CBSI3M MEXly UX aroMamu. HabnroaTh U ONMCHIBATE XUMHUYECKHUE
peaKLuK C MOMOIIBIO ECTECTBEHHOTO S13bIKA U SI3bIKa XUMHH.

Habmonats 1eMOHCTPUPYEMBbIE U CAMOCTOSTEIBHO POBOIUMBIE OIIBITHI.

OmnuceIBaTh CBOICTBA M3y4aeMbIX BEIIECTB HA OCHOBE HAOJIIO/ICHHUIT 32 X MPEeBPALICHUSIMU.
Joxa3biBaTh aM(bOTEPHBII XapaKTep OKCHIOB U THAPOKCHAOB amoMuHus 1 xxernesa (111).

CpaBHHMBATh OTHOLIEHHE U3yYaeMbIX METAJUIOB M OKCH/IOB METAIIJIOB K BOJIEC.

CpaBHMBATh OTHOLIEHHE TMAPOKCHIOB HATPHS M JIIOMHUHUS K PACTBOPAM KHCIJIOT M HIEIOYEH.




10. XKexneso.

11. Coenunenust xenesa.

12. ITpakTnyeckas: pabora 7

Pemenne skcriepuMeHTaNBHBIX 33/1a4 IO TeMe « MeTayulbl U UX COSTUHEHUS»
13. KonTposnbHast paboTa 1o reme «MeTtamib»

JemoncTpamun. O0pa3ipl BXHEHWIINX COSTMHEHUH HATPUsl, KaJusl, IPUPOIHBIX
COCAMHEHUI MarHus, Kajblus, aTIOMUHUS, Py Kene3a. Bzanmoneiicrue
METaJUIOB | aJIFOMHUHUS ¢ Booi. CxUraHue jxelesa B KUCIOPOJe U XJIope.
JlaGopaTopHble onbIThL. [3ydenue oOpa3noB MetamioB. BzanmoneiicTere
METaJUIOB C pacTBOpaMH cojieil. O3HaKOMJICHHE CO CBOHCTBAMHU H
HpeBpalIeHUAMA KapOOHATOB U rHApoKapOoHaToB. [loxyueHne ruapokcuia
QTIOMUHHS U B3aUMOJICHCTBHE €ro C KUCIOTAMH H ILEJI0YaMH.

KauectBennsie peakiiun Ha noHs xenesa (11) u sxenesa (111).

PacuerHble 3ajaun. BeranciieHus Mo XMMHUYECKHM YPaBHEHHSIM Macchl, 00beMa,
WJIN KOJIMYECTBA OJIHOTO M3 MPOJAYKTOB PEAKIMH 10 Macce MCXOAHOTO BELIEeCTBa,
00BbeMy UM KOJIUYECTBY BEIIECTBA, COACPIKAIIETO ONPEACICHHYIO OO0
IIPUMECEH.

Pacrio3naBaTh ONBITHBIM IyTeM Tuapokcu — uonst Fe (1u (111)

Co0roiaTh TEXHUKY 0€30IMaCHOCTH, MPABUIBHO 00paIaThCs ¢ XUMHUUECKOW OCYI0U U Ta00paTOPHBIM
o0opyJI0BaHUEM. 3aMUCHIBATh YPABHCHUS PEAKIUI B AJIEKTPOHHO-UOHHOM BUJIC.

OCyIIeCTBIIATH PeaKIuy, TOATBEPIKIAIOIINE TEHETUICCKYIO CBSI3b MEXKIY HEOPTaHUICCKUMHU
COCIMHCHUSIMH.

O0001aTh 3HaHUS U [€JaTh BLIBOLIL.

[IporHo3upoBaTh CBOMCTBAa HEU3YUYECHHBIX 2JIEMEHTOB U UX COSAMHEHUN HA OCHOBE 3HaHUM O
MIEPUOANIECKOM 3aKOHE.

Hcnonp30BaTh MPHOOPETCHHBIC 3HAHKSA M YMEHHS B IIPAKTUKE. BEMUCIATH M0 XUMIYECKHM
YpaBHEHHSIM Macchl, 00beMa, MM KOITMYECTBA OJHOTO U3 MPOIYKTOB PEAKIIMH 110 Macce HCXOIHOTO
BEIIECTBA, 00BEMY MM KOJIMYECTBY BEIIECTBA, COJCPIKAIETO ONMPEACICHHYIO OO0 IPUMECEH.
[Monp30Barbes nHPOPMANKEt N3 APYTUX UCTOYHUKOB JJIS TOJTOTOBKH KPATKMX COOOIIEHHH.
I'oTOBUTH KOMIIBIOTEPHBIE IPE3EHTALIUY.

Tema 8. IlepBoHauyaJbHbIE MPeACTABIEHUS 00 OPraHUYECKHUX BellecTBax — 9 yacos

1. Opranuueckas xumus. IIpenenbHble (HACHIICHHBIE) YTIIEBOIOPOIBL.
2.HemnpenenbHble (HEHACHIILICHHBIE) YTIIEBOJOPOIBL.

3.Ionumepsr.

4.TIpousBoaHbIe yIieBo0po0B. CHUPTHL.

5. KapbonoBble kucnotsl. CioxHbie 3GHUpHI. Kupsl.

6. YrieBosl.

7. AMUHOKHCTOTHI. benku.

HJdemoncrpauuu. Mojaenu MOJEKyJl OPraHUYECKUX COECITUHEHHH.

l'openue yriaeBogopoaoB u oOHapyKeHHE POAYKTOB UX TOPECHUSI.
[onyuenue stTunena. KauecTBeHHbIe peakuy Ha STHUIEH

PactBOpeHue »THIIOBOTO CITUPTa B Bojie. PacTBOpeHue TIuIleprHa B BOJIE.
ITonyyeHue u CBOMCTBA YKCYCHOU KUCIJIOTBI.

HccnenoBanue cBOWCTB KUPOB: PACTBOPUMOCTH B BOJIE M OPTaHUIECKUX
PacTBOPUTEIISIX.

KauecTBeHHas peakius Ha TIIOKO3Y U Kpaxman. O0pa3ibl u3aenui u3
[IOJIMATHIIEHA, TOJIUIPONUIIEHA.

. Peakuust nonumepuzauuu. [lonustuned. [IpuMmenenue stTuieHa.
ALleTUICHOBBIH psiJl HENIPEAEIbHBIX YIIIEBOAOPO10B. AneTuieH. CBolicTBa
anerwieHa. [Ipumenenue.

[IpousBonusle yrieBoaopoaoB. Kpatkuii 0030p OpraHHYecKiX COCIUHCHHNI:
OJIHOATOMHBIE CITUPTHI, MHOTOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI,
CrnoxxHbIe 3()UPBI, KUPHI, YTIAEBOIBI, AMUHOKUCIIOTHI, Oenku. Poib 6enkoB B
opraHusMe.

[ToHsITHE O BBICOKOMOJIEKYJIIPHBIX BelnecTBax. CTPYKTypa MOJUMEPOB:
MOHOMED, TMOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb TTOJTUMEPH3AIIHH.

[Tonud THIICH, TOTUTPOTIMIIEH, TIOJTMBUHIIIXJIOPH].

Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIE CBA3U.

CocTaBnsTh MOJIEKYJSIPHBIE U CTPYKTYpHBIE ()OPMYJIBI YTIIEBOIOPO/IOB.

OmnpenensaTs NPUHAAICKHOCTD BELIECTBA K ONIPEAEIEHHOMY KJIacCy OPraHU4eCKUX COEANHEHUM.
3anuceIBaTh YPaBHEHUS peakui 3aMeIeHHs U IPUCOSAUHEHHS C yIacTHEM OPTaHUYECKUX BEIIECTB.
Habnronate 1eMOHCTPUPYEMBIC OIBITHI.

OmnnceIBaTh CBOICTBA H3yYaeMBIX BEIIECTB HA OCHOBE HAOIIONCHNUIT 3a X MPEBPALICHUSIMU.
Y4acTBOBaTh B COBMECTHOM OOCYXKJIECHNUH PE3YIIBTATOB OIBITOB.

[IpoBOIUTH KaYECTBEHHBIE PEAKIIUH HA HEKOTOPBIE OPraHUYECKUE BELECTBA.

Ilonp3oBaThes I/IH(i)OpMaI_[I/IGI\/'I n3 IPpYyIruxX UCTOYHUKOB IUIA IOATOTOBKH KPATKUX COO6H.[CHPII>'I.
T'oToBHTH KOMIBIOTEPHBIC MTPE3CHTALIUN.




KAJIEHIAPHO - TEMATHYECKOE IINIAHUPOBAHHUE

Ne ypoka no teme

Tema ypoka

/3

yYvia

IIpeameTHBIE

MertanpenMeTHbIe
IMo3naBaTenbubie YY/I,
PeryasituBnbie YY /I,
KommyHnukaTusHblie YY /I

JInyHOCTHEIE

XapakTepucTHKa
OCHOBHBIX BH/IOB
AesATeJbHOCTH
Y4YEHHKA

XuMHY.
JKCNEPUMEHT

Jara

Ilnan

dakr




1-2. | OxucauTeapHO- 3HaTh ompene’cHUs IMo3HaBaTebHbBIE: dopmupoBarb Ominyarb IIpesenTanuu
BOCCTaHOBUTEIBHBIC PEAKIINU. | OKUCIUTEIIBHO- BBIOMPAIOT OCHOBAHUS M KPUTEPHH | MOTHBALMIO K OKHUCITUTEIBHO- «Ipasuna Th B
BOCCTQHOBUTEJIBHOM Uil Kiaccu(uKauy peakuuii LieJICHANpaBJIeH- BOCCTAHOBUTEJIbHBIE KaOMHETEe XUMUM»,
A/3. §1 Bomp. 1,2; Bomp. 5 peaxkuuu, OKHCIHTEI, IpeoOpa3oBbIBATh MHPOPMAIIMIO U3 | HOW IMO3HABATEIEHON peakuuu oT
BOCCTQHOBUTEJNA. YMETh OJTHOTO BUJIA B IPYTOi U BEIOUpPATh | AEATEIbHOCTH, XMMUYECKUX PeaKIui
A3. § 1,ynp.5(a),6 TECTOBBIC | ypapHuBaTh OKHCIMTENbHO-| 11 cesl yI0GHYH0 GopMy OCO3HAHHOE, JPYTUX TUIIOB.
3aaHUS. BOCCTAHOBUTEJIEHBIE (UKcaly IpeICTaBICHUS YBaXXUTEIbHOE U VYpaBHUBaTH
peaxkiyy, pasbICHATh nHpopmanuu JI0OpoXKenaTeIbHOEe OKHUCIIUTEIBHO-
MIPOLECCHl OKHUCIIEHUS H PeryasiTuBHbIe: OTHOLICHHE K BOCCTAHOBUTEIIbHBIE
BOCCTAHOBJIICHHS, BBIIBUTAIOT BEPCUU PEIICHUS JpYTOMY YENOBEKY, peaxIyu.
MIPUBOJANUTH ITPHUMEPHI po0IeMbl, 0CO3HABATh KOHEUHBIH €r0 MHEHHUIO,
OKHUCIIUTEIIbHO- pe3ynbTar MHUPOBO33PEHUIO.
BOCCTAHOBUTEIIbHBIX KoMMyHuUKaTHBHBIE:
PpeaxIyii. OTCTauBaTh CBOIO TOUKY 3PEHHUS,
MIPUBOAUTE APTYMEHTHI,
MOJITBEPXK s MX (PaKTaMu
pa3iauyaTh B yCTHOM pedynd MHEHHE,
JI0Ka3aTeNbCTBA, TUIOTE3bI, TEOPHH
3 Temnnoble 3¢ heKThI 3HaTh PerynsitTuBHbIe: DopMHpOBaTh OTtnuuath
XMMHYECKUX PEAKINN. KI1acCU(pUKAITMOHHBIN BBIIBUTAIOT BEPCUU PEIICHUS LENOCTHOE TEPMOXUMHUYECKHUE
IMonsTre 00 3K30- 1 MIPHU3HAK po0IIeMbl, 0CO3HABATH KOHEUHBIH MHUPOBO33PEHUE, YPaBHEHHMSI PEAKLIHN OT
SHJOTEPMUMECKHX PEAKLMAX. | TEPMOXHMHUYECKHX pe3yabTar COOTBETCTBYIOIIEE ApYTHX BUZOB L. Tpimeps:
peakiuii. [ToHnMaTh Ilo3naBaTenbHbIE: COBPEMEHHOMY YpaBHEHUH XUMHUECKUX
3HAaYCHHE TEPMHUHOB: BBIOMPAIOT OCHOBAHUS U KPUTEPUH | YPOBHIO Pa3BUTHS peaxiuii. Pasnuyats OK30" M
o . 9HIOTEPMHUYECKH
TEIUIOBOU 3P PeKT JUTS KJIACCU(HMKAIINU PEaKIUi HAyKH. 9K30- U o
A/3.82, ynp. 3.4, XMMHYECKON peakLuy, npeoOpa3oBbIBaTh HHOOPMALIUIO U3 SHAOTEPMHUUYECKOU X peaKiit.
TEPMOXUMHUYECKOE OJTHOTO BHUJIa B IpYTOil U BEIOUPATh peaxIuu. ..
YpaBHEHHE pEeakIuy, 3K30- | I ceds ynoOHyto dhopmy Pacuémusie
U JHAOTEPMHUYECKUE (UKcaIy TpeICTaBICHUS saoauu 1.
peakuu. YMeTb uHpopMaLK Beriucnenis no
SATCHIBATE TEPMOXUMHUECKU
M YpaBHEHHSIM
TEPMOXUMHUUYECKUE .
YPaBHEHHUsl PEAKLUA U peaiimi
BBIUUCIIATh KOJIUYECTBO
TEIUIOTHI 10
TEPMOXUMHUUECKOMY
YPaBHEHUIO PEaKIUH.
4 CKOpOCTh XMUMHUYECKHX 3HaTh ompejesieHue PerynsiTuBHbIE: ®dopMupoBaTh Habnromate u ..
peaxImi. CKOPOCTU XHUMHYECKOH CaMOCTOSITENIbHO OOHAPY)KMBAIOT M | MOTHBAIMIO K ONHCBHIBATh XUMMUECKHe | B3aumopeiicTsue
peakuu u eé (bopMyIHpYIOT ITpodIIEMYy. LieJICHANPaBIeHHON peaxkiuu, CpaBHUBATD, LUHKa C
J/3 § 3, ynp. 4, TecroBble 3aBUCUMOCTH OT ycioBuil | Ilo3HaBaTebHbBIE: M03HABaTEIbHON COIIOCTABIATh, [€JIaTh COJIIHOM U
3a/laHusd. NPOTCKAHUS PCAKIIUH. BBISIBJISIIOT IIPHUYUHBI M CJICACTBHS JCATCIIbHOCTH, BBIBO/IBI. YKCYCHOM
Ilonumars 3HauyeHue SBJIEHUH, CTPOST JIOTUYECKUE OCO3HAHHOE, KHUCJIOTaMH.
TEPMHUHOB «KaTaJIH3aTOP», | PacCyXICHHS, yCTAHABIMBAIOT YBOKUTEIBHOE U BsanmoneiictBue
«UHTHOHUTOP», MIPUYIHHHO — CJICICTBCHHBIE CBA3U JN00poXKenaTeIbHO TpaHyIMPOBAaHHO

«pepMeHTBI». YMETh

KOMMyHﬂKaTl/lBHble:

ro IUHKa "




OIIpeNeNsATh, KaK
HU3MEHUTCS CKOPOCTb
peaKLuK NOA BIJIMSHUEM
pa3IHYIHBIX (aKTOPOB.

YUHUTBIBAIOT Pa3HbIE MHEHHS U
CTpeMsITCA K KOOpAUHALUU
Pa3JIMYHbBIX TO3UIHH B
COTPYJHHUYECTBE, POPMYIUPYIOT
COOCTBEHHOE MHEHUE U MO3ULIUI0

IIMHKOBOM TIBIITH
C COJITHOM
KHUCIIOTOM.
BzaumopeiicTBue
okcuna meau(Il)
C CepHOU
KHUCJIOTOM pa3HOM
KOHLEHTpaLuu
IIpU pasHbIX
TeMIeparypax.

IIpakTnuyeckas padora 1.
W3yueHue BIUSHUA yCIOBUN
MIPOBEJICHUS] XUMUYECKOM
peaKkuuu Ha €€ CKOpPOCTb.

/3 noBToputh § 9,

YMmeTh IMPpUMCHSATH
TCOPCTUYCCKUEC 3HAHHA Ha
IpaKTUKE, 00BICHATE
PE3YJIbTAaThl MPOBOJAUMBIX
OIIBITOB.

PeryasiTuBHbIE:

OcCyIecTBIAIOT NOUIArOBbIH
KOHTPOJIb 110 PE3yIbTATy
Ilo3naBatenbHbIe:

CTposT peueBoe BbICKAa3bIBAaHHE B
YCTHOH U MUCEMEHHOH Qopme
KoMMmyHuUKaTUBHBIE:
VYduTHIBaIOT pa3Hble MHEHHS U
CTpeMSATCS K KOOPANHALUH

Pa3zBuBath YMEHUA
OLICHUBATL CUTYyAllUIO
" OIICPATUBHO
NpUHUMATL PEIICHUC,
HaXoauTh
aJICKBATHBIC CIIOCOOBI
B3aPIMO,I[CI>'ICTBPIH C
OJTHOKJIaCCHUKaMH BO
BpEMs IMPOBCACHUA

CoOmonars npasuia
TEXHUKH 0€30MacHOCTH
npu padote c
71a00paTOPHBIM
000pyI0OBaHUEM U
XUMHUYCCKHIMH
pEaKTHBaMH, OKa3bIBaTh
HEPBYIO IOMOLIb TIPH
0XOrax W TpaBMaXx,

Pa3UYHbIX TO3UIIKH B MPaKTHYECKOH MOJYYEHHBIX TPHU
COTPYIHUYCCTBE padoThL. paboTe ¢ peakTUBaMH U
71a00paTOPHBIM
000pyIOBaHUEM.
OOpaTHMBbIC peaKInu. 3HaTh ompejeNneHus PeryasiTuBHbIE: Pa3BuBath Habnronats u
[MoHsITHE 0 XUMUYECKOM 00paTUMBIX H CaMOCTOSTENHHO OOHAPY)KUBAIOT U | KOMMYHUKATHBHYIO OIHUCHIBATH XMMHUUYECKHE
PaBHOBECHH. HEOOPaTUMBIX PEeaKIIHid, (dhopMynHpYIOT IpoOIEMY. KOMIIETEHTHOCTb, peaKiuy, CPaBHUBATH,
XMMHUYECKOTO paBHOBecus, | [lo3HaBaTeibHbIE: YMEHHUE yBa)kaTh COIIOCTAaBIIATh, NIENATh

A/3 §5, ynp. 3, tectoBble

yCioBusA CMELICHUSA

BBIABJISIIOT IIPUYHHBI U CIICICTBUSL

MHYIO TOUKY 3pEHHSA

BBIBO/JIbI.

3aJ[aHuUsl. XUMHUYECKOTIO PABHOBECHUS. | SIBJIEHUI, CTPOAT JIOTMYECKUE pu 00CYXKICHUH
VYMeTh OOBSACHATH HA paccyXaeHus, yCTaHABIUBAIOT pOoOIEMBI.
KOHKPETHOM NIpUMeEpe MIPUYMHHO — CJIEICTBEHHBIE CBS3U
CITOCOOBI  CMEIEHUS KoMMyHUKATUBHBIE:
XUMHUYECKOTO PaBHOBECHS. | YUUTBIBAIOT PA3HbIE MHEHUS U
CTpPEMSTCA K KOOPJAWHALUU
pa3MUYHbIX MO3UIUHI B
COTPYAHUYECTBE, GOPMYITHUPYIOT
COOCTBEHHOE MHEHUE U TO3ULIUIO
Knaccudukanus XxuMudeckux | 3HATh KiacCU(UKAITUIO PerynsiTuBHbIE: PasBuBath OTIM4aTh XUMHYECKHIE
peakuuii Mo  PAa3NIMYHBIM | XUMHYECKHUX PEaKLUH, BBIJIBUTalOT BEPCUU PELICHUS KOMMYHHUKaTHBHYIO peaKIuu pa3HbIX TUIIOB
MIpU3HAKAM. JIaBaTh XapaKTEPUCTUKY MPOOIIEMBI, 0CO3HABATh KOHCYHBIHT KOMIIETEHTHOCTb,
XUMUYECKUM PEAKIUAM pe3yabpTat YMEHHE YBaKaTb
/3 Wnp.3an. ITo3naBaTeabHbIE: HWHYIO TOUKY 3pEHUS

BBIOMPAIOT OCHOBAHUS U KPUTEPHU
JUI KJITaCCU(PHKAINN PeaKIUi

peoOpa3oBEIBATE HHPOPMAIHIO U3
OJTHOTO BUJIA B JIPYTOil U BEIOUPATH

IpH 00CYXKICHUH
MPOOIIEMEL.




1St ce0st ynoOHyto dhopMy
(UKcaly IpeICTaBICHUS
nHdopmannu

8 CymHocTh npolecca 3HaTh ompejeNeHus PeryasiTuBHBIE: CTaBAT YUCOHYIO ®dopMupoBaTh HUcnons3oBath
3JEKTPOIUTUIECKON TIOHITHH <«QIEKTPOIHUTY, 3a/1a4y, ONPEAETSIOT OTBETCTBEHHOE MEXIpPEIMETHBIE CBSI3H,
JIUCCOLIMAIINH. «HEDIJIEKTPOJIUTY, MOCJIEIOBATENLHOCTD OTHOIICHHE K MIPOBOAUTH HAOIIOICHUS L. Vcnbimanue
«OQIEKTPOJIUTHYECKAS MIPOMEKYTOYHBIX LIENEH C yYETOM Y4EHHIO, TOTOBHOCTh | MO XOIy
/3§ 6, ynp. 4. JUCCOLMAUs». YMETh KOHKPETHOTO pe3yJbTara, U CIIOCOOHOCTh K JIEMOHCTPAIIMOHHOTO lf’;;:igfa
WILTIOCTPUPOBATH COCTABILIIOT TJIaH U JITOPUTM CaMOPa3BUTHIO H 9KCIIEPUMECHTA,
NIpUMEpPaMU U3y4YEHHbIE JEeNCTBUI camM000pa30BaHUIO. HCCIIEI0BaTh CBOMCTBA HIICKTPHHCCKYIO
TOHATUSL U OOBSCHATH IMo3HaBaTebHbBIE: Pa3BuBath PacTBOPOB 3IECKTPOINTOB Hiiﬁ:ﬁ;lgzgiﬁ
MIPUYIIHY CaMOCTOSITEITFHO BBIIEIISIOT KOMMYHHUKaTHBHYIO U HEDIIEKTPOJIUTOB,
AIEKTPOIPOBOJHOCTH (hopMyIHPYIOT TO3HABATEIHHYIO KOMIIETEHTHOCTb, 0o0CyXmaTe B TpyIImax B
BOJIHBIX PACTBOPOB COJICH, | LIENb, HCIIOB3YsI OOIIHE MPUEMBI yMEHHE yBaXaTb pEe3yIBTATHL OIBITOB. HICKTPHHICCKOM
KHUCJIOT U IIEeJIOYeH. pelieHus 3aaa4y WUHYIO TOUKY 3pEHUs fioze.
KoMMyHUKATUBHBIE: pu 00CyXKIeHUN
KonTtpoms u onieHka fefcTBui TPOOIEMEI.
napTHepa
9 Jlucconmanus Kucmior, 3HaTh ompejeNeHus PeryasiTuBHbIE: CTaBAT yueOHYIO ®dopMupoBath [IpoBomuTh HaOIOICHUS
OCHOBAHUU U COJIEH. TIOHATUN 3a71a4y, ONPENEIISIIOT OTBETCTBEHHOE B Xoze
«KHCIIOTa,«OCHOBaHHEY, MIOCTIEIOBATEIEHOCTh OTHOIICHHE K JIEMOHCTPAIIHOHHOT O
«COIIb» C TOYKH 3PCHHS MIPOMEKYTOUHBIX LIEJIeH C YIeTOM YYEHHUI0, TOTOBHOCTh | IKCIIEPUMEHTA,
/3 § 7, ynp. 3, TecToBble TEOpUU KOHKpETHOTO pe3yJibTara, U CIIOCOOHOCTH K HCCIICIOBaTh CBOHCTBA
3a/1aHusl; DJIIEKTPOHHOE 3JEKTPOIIUTUYECKOM COCTaBJISIFOT IUIaH U aJITOPUTM CaMOpPAa3BUTHIO H pacTBOpoB
npunoskenue (TecTsl K § 7). JHCCOIMANNN. YMETh IercTBHI caM000pa30BaHUIO. 3JIEKTPOJINTOB,
OOBSICHATH 00IIHE IMo3HaBaTeJbHbBIE: 00CyXaTh Pe3yIbTaTHI
CBOMCTBA KHUCJIOTHBIX U CaMOCTOSITENILHO BBIJIENISIOT OTIBITOB, JENIaTh
IIEJIOYHBIX PACTBOPOB (hopMynHpyIOT MO3HABATEIHHYIO BEIBOJIBI.
HaJM4MeM B HUX HOHOB EJTb, UCTIONB3YS OOIIHNE MPUEMBI
BOJZIOPOJIa ¥ THIPOKCH/I- peteHus 3ana4y
HOHOB COOTBETCTBEHHO, a | KoMMyHHKaTHBHBIE:
TaKXe COCTaBJIATh KoHuTpons u onienka nerctuit
YpaBHCHHS mapTHepa
ANMEKTPOTUTHICCKOM
JUICCOIMAITIHN KHCJIOT,
OCHOBaHUU U COJIEH.
10 Crnabble ¥ CHIIBHBIC 3HaTh ompenercHUs PeryasiTuBHBIE: CTaBAT YI€OHYIO ®DopMHpOBaTH Pabortats ¢ TekcToM,
9eKTponuThl. CTeeHb TIOHATHH «CTETEHb 3a/1a4y, ONPEAeIsIOT OTBETCTBEHHOE HaxoOJUTh B HEM

JUCCOIHAITNH.

§ /3 8, ymp. 3, TecToBbie
3aIaHus;

3JIEKTPOJIUTUYECKON
JUCCOLUALIUNY, KCUIIbHBIE
AEKTPOJIUTBI», «cladbie
3JEKTpONUTHY. TloHUMaTh
pa3sHuLly MEXIy
CWIBHBIMU W CIIA0BIMH
3JIEKTPOJIMTAMU

NIOCJIEJOBATEIBLHOCTD
TIPOMEXKYTOUYHBIX LIEJIEH C yUeTOM
KOHKpETHOTO pe3yJibTara,
COCTaBJISIFOT IUIaH U JITOPUTM
JIEWCTBUN

IHo3naBarte/bHbIE:
CaMOCTOSITENILHO BBIJEIISIOT
(hopMyIHPYIOT IO3HABATEIHEHYIO
11eJTb, UCIIONIB3YsI OOITHE MPHUEMBI

OTHOLIICHUEC K
YY€HUIO, TOTOBHOCTH
U CIIOCOOHOCTH K
CaMOpPa3BUTUIO H
caM000pa30BaHHUIO.

OTBETHI HA 3a/IaHHBIC
YYUTENIEM BOIPOCHI,
IIPOBO/INTH HAOJIOCHUS
32 XOJI0M
JIEMOHCTPAIlMOHHOT O
9KCIIEPUMEHTA,
00CyXIaTh pe3yJbTaThl
OIIBITOB, JIETATh




peleHns 3a1a4y BBIBOJIBI.
KomMyHuKaTHBHBIE:
KouTpons u onienka nectTuit
napTHepa
11 Peaxuynu nonHoro odmeHa. 3HaTh ompezencHue ITo3HaBare/bHBIE: ®dopMupoBaTh HaGmonare u
peakuuii HOHHOTO OOMEHa, | CaMOCTOSITENBHO BBIACISIOT MHUPOBO33pEHUE, OIMCBHIBATh CBOICTBA
/3 §9, ynp. 3,4, TecToBble | YCIOBUSL UX NIPOTEKaHUS. (hopMyTHPYIOT TO3HABATEIBHYIO COOTBETCTBYIOLIEE H3y4aeMbIX BEILECTB B
3aaHUS. YMeTb COCTaBIATH LIeJTb, UCTIONB3YS OOLIHE TPUEMBI COBPEMEHHOMY Xo/ie J1ab0paTOpHOTO
MIOJIHBIE W COKPalIEHHBIE | PEIIEHHMS 3a0a4 YPOBHIO DPa3BUTHUS JKCIEPUMEHTA.
HOHHBIE YPaBHEHUs KoMMyHHUKAaTHBHBIE: HayKH, Hcnone3oBath
HeoOpaTUMBIX peaknuii M | KoHTpoms u omeHka neicTBHA KOMMYHHUKaTUBHYIO nmabopaTopHOe
Pa3bACHATh HX CYIIHOCTb, | MapTHEpa KOMIETEHTHOCTh U 00opynoBaHUE |
MIPUBOJANUTH ITPHUMEPHI yBak€HHE K HHOU XMMUYECKYIO TIOCYAY.
peakuuii HIOHHOro oOMeHa, TOUKE 3pEHHs Ipu
HAYyMHAX A0 KOHIA. 00CyXIeHUH
pE3yNbTaToB
BBINIOJIHEHHOU
paboTsL.
12 I'ugpomus coneit. 3HaTh ompeAeIcHUe PerynsitTuBHbIe: dopMHpOBaTh OKCIIEpUMEHTAIIBHO
THAPOIN3a COJIeH. YMETh | BHOCAT HEOOXOIMMBbIEC KOPPEKTUBHI B | OTBETCTBEHHOE ONpPENENAT CpERY
/3§ 10, yop. 2. ONPENENATh XapaKTep JEUCTBUE MOCIE €r0 3aBEPIICHNS Ha | OTHOLIEHHE K PacTBOpOB.
Cpelsl pacTBOPOB COJIEH OCHOBE €r0 U y4eTa XapakTepa YYEHHIO, TOTOBHOCTh
0 UX COCTaBy. C/I€TIaHHBIX OIINOOK. U CIIOCOOHOCTH K Paborars B rpynmnax 1o
IMo3HaBaTeIbHbIE: CaMOPAa3BUTHIO U BOIpocaM 00001eHus 1o
CTPOST pEYEBOE BLICKA3bIBAHUE B camM000pa30BaHHIO. [POHICHHOMY
YCTHOW M MMCBMEHHOH (hopme MaTepualy
KoMMyHUKaTHBHBIE:
KOHTPOJIMPYIOT ACHCTBHS MapTHepa
13 IIpakTuuyeckass padora 2 YMeTh TpUMEHATH PeryasiTuBHbIe: Pa3BuBate ymeHus Cobmronats npaBmia
CBOICTBA KHACIIOT, OCHOBAHUHN | TeopeTHdeckhe 3HaHWA Ha | OCyIeCTBISIOT MOIIArOBBIN OLICHMBATh CUTYAalMIO0 | TEXHUKH 0E301acHOCTH
U COJEH, KaK 3JEKTPOIUTOB. MIPaKTHKE, OOBSCHSITH KOHTPOJIb 110 PE3YIbTATY U ONEPaTHBHO npu pabote c
pe3ynbTatel NpoBoAUMEIX | Ilo3HaBaTeabHBIE: NIPUHUMATh peIIeHne, | J1a00paTOPHBIM
OMBITOB, XapakTepu3oBaTb | CTpOST peueBOe BBICKAa3bIBAHUE B HaXOJIUTb obopynoBaHueM
J.3.IloBToputs 1O YCIIOBHSI IPOTEKAaHUS YCTHOI 1 IMCbMEHHOH (hopme a/IeKBaTHBIE CIOCOOBI | XHUMHYECKHMHU
Y4eOHHKY MAaTepHal IJIaBbI peakuii B pacTBOpax KoMMyHUKaTHBHBIE: B3aUMOJICHCTBHS C peakTHBaMH, OKa3bIBaTh
I UIEKTPOJIUTOB JI0 KOHIA. | YUMUTHIBAIOT pa3HbIC MHEHUS U OJTHOKJIACCHUKAaMH BO | MEPBYIO IIOMOIIL IPH
CTpeMSTCA K KOOPAWHAIINN BpeMsI TPOBEICHUS 0XOrax W TpaBMax,
Pa3IMYHBIX TO3HIUH B MIPAKTHIECKOI MOJTYYCHHBIX TIPH
COTPYAHUYECTBE paboThI. paboTe c peakTuBaMH U
1a00paTOPHBIM
o0opyoBaHueM,
HCCIIEI0BATh CBOMCTBA
pacTBOpoB
JIEKTPOJIUTOB.
14 Kontpoabnas pa6ora Nel YMeTh HCIIONIB30BATH PerynsiTuBHBIC: OCYLIECTBIISIIOT ®opMmupoBathb BoinonHATe 3amaHus
no temam «Kmaccudukanus TIONIArOBbIH U UTOTOBBIN KOHTPOJIb | OTBETCTBEHHOE onpeieIEHHON




XUMHYCCKHUX peaKHHfI» u

NPUOOpPETEHHBIE 3HAHMAL.

10 pe3yJbTaTy.

OTHOIICHHUE K

CJIO)KHOCTH IIO

«OIIEeKTPONUTHYECKAS YYEHHI0, TOTOBHOCTh | MPOUIECHHOMY
JIUCCOLHALIUSY. U CHOCOOHOCTH K MaTepHany.
CaMOpPa3BUTUIO U
/3 Wnnp.zan. camM000pa30BaHUIO.
15 XapaKkTepuCcTUKa raJOreHoB. 3HaTh 3aKOHOMEPHOCTHU PeryasiTuBHbIE: DopMHUPOBaATh CamocrosiTenbHas
HU3MEHEHUS CBOICTB [InanupytoT cBOU AEMCTBUS B CBSI3U | LIEIOCTHOE paboTa ¢ KHHUTOH C JI. ®dusnueckue
A3 §12, yop. 2, 3. JJIEMEHTOB B A-Tpynmax. | ¢ IOCTAaBIEHHOM 3a1adei U MHPOBO33pEHHUE, LENbI0  yrITyOIeHus CBOMCTBa
Pemenue 3amau u3 nmocoOus VYMmeTh nmaBaTh YCIOBUSAMMU €€ PEHICHUSA COOTBETCTBYIOIIIEC 3HAHUK O TaJIOT€HOB.
«Xumus. 3amadHuK ¢ XapaKTEPUCTHKY I[lo3naBaTenbHbIE: COBPEMEHHOMY NIEPHOZIIECKOM 3aKOHE
IOMOIIIHAKOM. $—9 3JIEMEHTOB-TajioreHoB 1o | CraBsT u GopMynupyroT enu u YPOBHIO Pa3BHUTHA U TEPHOANIECKON JLo. 1.
UX TIOJOXEHHUIO B Ipo0JIeMBI ypoKa HayKH. CUCTEME XHUMHYECKHX BriTecuenue
KIacehr. MIEpUOANYECKON TaliuIe KoMMyHuUKaTHBHBIE: anemeHToB J[. 1. rajJoreHaMu
U CTPOCHHUIO aTOMOB. AJIeKBaTHO UCHOJB3YIOT PEUEBHIC MenneneeBa u IpyT Ipyra u3
cpenacTsa aist 3pPEeKTUBHOTO CTPOCHHHU BEIECTBA. pPacTBOPOB HX
peleHnst KOMMYHUKaTUBHBIX 33734 COETMHEHUH
JInuHocTHBIE: PazBuBaroT
OCO3HAaHHOE OTHOIIECHHE K CBOMM
COOCTBEHHBIM ITOCTYIIKaM
16 Xnop. CsoiicTBa n 3HaTh CBOICTBa XJOpa PerynsitTuBHbIe: DopMHpOBaTh PabGotaTh c TekcTOM,
IIPUMEHEHHE XJIOpa. Kak INPOCTOTO BELIECTBA. PaznnyatoT cnoco6 u pe3ynbrar LIETOCTHOE HaXOIWTh MPUMEPBI,
YMeTh COCTaBIATH U JIEeHCTBUSA MHPOBO33PEHHE, MIOATBEPXKTAFOIIHE
OOBSICHATE C TOYKH [o3naBaTenbHbIe: COOTBETCTBYIOLIEE TEKCTOBYIO
/3 § 13, ynp. 2, TecToBblE | 3pE€HUS OKMCICHHUS U Brnageror obuiuM npremom COBPEMEHHOMY HHPOPMALIHIO,
3agaHus. BOCCTAQHOBJICHUS pereHus 3aaa4 YPOBHIO DPa3BUTHUSA HaOJIIOaTh 32 X0A0M
YpaBHEHHS PEaKIUi, KoMMyHUKaTHBHBIE: HayKH. 9KCIEepUMEHTa U
XapaKTEePU3YHOIIHNX JlorosapuBaroTcst 0 COBMECTHOI 00CyXaaTh €ro.
XMMHUYECKHE CBOICTBa JeSITeIbHOCTH, IPUXOJIA K 00IeMy 3anuceIBaTh ypaBHEHHS
XJIopa. perIeHuo peakuuii 1 OOBSICHATH
HX C TOYKH 3pEHHA
OKHCJICHUSA U
BOCCTAHOBJICHHSI.
17 XopoBozopos.: moydeHue u | 3Hath croco® mosydenus | [o3HaBatesibHbIE: BocnureiBats CoOmonats npasmia
CBOMCTBA. XJIOPOBOJIOPO/IA B BiazsieroT 001MM MpUeMOM PEIICHHUS | POCCHHCKYTO TeXHUKH 0€30MacHOCTH
nabopaTopuu U yMETh 3a1a4y TPaXKIAHCKYIO mpu pabote ¢
/3 § 14, ymp. 1, tectoBble | cobuparh ero B KoMMyHUKATUBHBIE: HUJEHTHUYHOCTD: KOHIIEHTPUPOBAHHBIMHU
3aaHus mpoOupKy, Koidy. YMerb | JloroBapuBaroTCs O COBMECTHOM MaTPUOTHU3M, JIIOOOBb KHCJIOTaMH, L. Tonyuenne
XapaKTepU30BaTh CBOMCTBA | AESATEIBHOCTH, IPUXOJAT K OOIIEMY | M yBaKEHHE K HarpeBaTeIbHBIMU )
XJIOPOBOAOPOA. PpeLIeHHIO. OteuecTBy, UyBCTBO npudopamu. Habmonats zﬂoggfsgoé)}?;j
PeryasiruBHbIe: rOpAOCTU 3a JIEMOHCTpALlMOHHbBIE U ercl)) N Boze
[TnanupyroT cBOM JeiicTBUSA B OTE4YECTBEHHYIO CaMOCTOSITENIbHBIE '
COOTBETCTBHUHU C TIOCTABJICHHON HayKy. onbIThl. OnHCHIBATH

3anaqel71 1 yCJIOBUAMMU €€ peain3aluy

CBOWCTBA HM3y4aeMOTO
BEIIECTBA HAa OCHOBE
HaOJIIO e HH.
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ConsiHast KHCJIOTa M €€ COJIH.

A/3 § 15, ymop. 3, 5(unn),
TECTOBBIE 3aJIaHUS.

3HaTh o0Iue U
WH/IMBUYaTbHBIC
CBOICTBa COJITHOM
KHCJIOTBI. YMETh OTJIMYaTh
COJIIHYIO KHUCJIOTY U €€
COJIA OT APYTUX KHUCIOT U
COJICH.

PerynsiruBHbIe:

Paznnyator cnoco6 u pesynbrar
JaecTBus

Ilo3naBatenbHbIe:

Brnaneror oOumuM npueMoM pereHus
3a1a4

KoMmyHuKaTHBHBIE:
KouTponupyroT nelictBust napTaepa

dopmHupoBaTh
LIEJIOCTHOE
MUPOBO33pEHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY
YPOBHIO DPa3BUTHS
HayKH.

CaMOoCTOSITeTTHHO
paboTaTh ¢ IIETbIO
yrOIyOJiCHUsST 3HAHHU O
MOJyYCHUU H
CBOMCTBax
XJIOPOBOJIOPOIA, O
COCTaBe, CBOMCTBaX M
NIPUMEHEHUU COJISTHOU
kuciotel. CoOronaTh
MepEI
MIPEJOCTOPOKHOCTH TIPH
paboTe ¢ XMMHUYECKUMU

peaKTHBaMHu.
19 [pakTuyeckass padora 3. YMeTh TPUMEHATH PeryasiTuBHBIE: PasBuBath ymeHus Co0mroath nmpaBmiia
HOJ’Iy‘ICHI/Ie COJITHOM KUCJIOTHI TCOPETUYCCKUEC 3HAHHA Ha OCyIJ_leCTBJ'IH}OT MOIIAaroBLIN OLICHUBATH CUTYAIlUIO TEXHUKHN 6C3OHaCHOCTI/I
1 M3y4YeHHE ¢€ CBOWCTB. MIPAaKTHUKE, OOBSICHATH KOHTPOJIb 110 PE3yIbTATy 1 OTICPaTHBHO mpu pabote ¢
pe3ynpTaThl MpOoBOAMMEIX | Ilo3HAaBaTebHbIE: MPUHUMATH pelIeHue, | TabopaTOPHBIM
J.3.IToBropuths 1O OTBITOB, XapakTepu3oBaTh | CTpOsT pedeBoe BHICKa3HIBAHHUC B HAXOJIUTh 000opyIOBaHUEM U
YIeOHHKY MaTepHall TIaBbl YCIIOBHSI TPOTEKAHUS YCTHO U MUCEMEHHOH Qopme aJIeKBaTHBIE CIIOCOOBI | XMMHYECKIMU
I1. peaxnmii B pacTBOpax KoMMyHHKATHBHbBIE: B3aMMOJICHCTBHS C peaKTHBaMH, OKa3bIBaTh
9JIGKTPOJIUTOB J0 KOHIA. | YUHTBHIBAIOT pa3HbIC MHCHHUS U OJTHOKJIACCHUKAMHU BO | HEPBYIO MOMOIb HPHU
CTPEMSATCA K KOOpAWHAIIUN BpEMs MNPOBCACHUA 0O)XXorax " TpaBMax,
Ppa3IuYHBIX O3ULUH B IIPAKTUYECKON IIOJIY4YEHHBIX IIPU
COTPYJHUYECTBE paboThL. paboTe ¢ peakTUBaMH U
71a00paTOPHBIM
000opynoBaHuEM,
HccleoBaTh CBOMCTBA
pacTBOpoB
AIIEKTPOJIUTOB.
20 XapakTepucTika KUcIopoaa 3HaTh 3aKOHOMEPHOCTH PerynsiruBHbIe: ®dopMHpOBaTH CaMoCTOSITeThHO
H CEPBHI. U3MEHEHHUsl CBOICTB IUIAHUPYIOT CBOU JIEUCTBHUS B CBSA3U C| LIEJIOCTHOE paborarh ¢ yueOHHKOM
9JIEMEHTOB B A-Tpymmax, | [MOCTABJICHHOW 3a7ayeil U YCIOBUSIME| MHUPOBO33PEHUE, C MENbI0 YrITyOJIeHUs
OTIpe/ICIICHUE TOHSATHUS ee pemieHus. [lo3HaBaTeIbHbBIE: COOTBETCTBYIOIICE 3HaHU# O A. Annotpontbie
/3 § 17, ymp. 4, TecToBBIe | AJUIOTPONHHU. YMETH CTaBsT U (POPMYITUPYIOT LIEIH U COBPEMEHHOMY MEPUOUYECKOM 3aKOHE MoHpuKaLHH
3a1aHusl. JlaBaThb XapaKTEPUCTUKY npo0JIeMbI ypoKa YPOBHIO DPa3BUTUS U TEePUOIUYECKON CeprL.
AJIEMEHTOB M TIPOCTHIX KomMmyHuKaTHBHBIE: HaYKH. CHUCTEME XUMHYCCKHX 0.2

BELLECTB MOAPYIIIbI
KHCJIOpo/a MO MX
MOJIOKEHUIO B
MIEPUOTNIECKON TabHIe
U CTPOCHHIO AaTOMOB.
YMeTh OOBSICHATD,
MOYEeMY YHUCJIO MPOCTHIX
BEIIIECTB B HECKOJBKO pa3
TIPEBBIIAET YHCIIO

a/IEKBaTHO UCIIOJB3YIOT peYeBbIe
cpexacTsa st 3PEKTUBHOTO
peleHus] KOMMYHUKaTHBHBIX 33124

anementoB [. U.
MenzeneeBa, CTpOEHUU
BEIIIECTBA.

O3HaKOMJICHUE C
oOpasnamu cepsl
u €€ IPUPOIHBIX
COETMHEHUM.




XUMHYCCKHUX J3JICMCHTOB.

21 CBolicTBa U IPUMEHEHHE 3HaTh (QU3MYECKUE U PeryasiTuBHbIe: ®dopMHpOBaHHE CaMocTOSITENBHO
Cephl. XMMUYECKHE CBOICTBa Paznnyator cnoco6 u pesynbrar LIEJIOCTHOTO COCTaBIIATh YPaBHEHUs
cepbl. YMeTh COCTaBIATh | AeHcTBUSA MUPOBO33pEHUS, peaxiuii,
YpaBHEHHs DPEaKLuii, I[lo3naBaTenbHbIE: COOTBETCTBYIOLIETO MOATBEPIKIAIOIMIAX
/3 § 18, ymp. 3, TecToBble | HMOATBEPKOAFOIINX Brnaneror obuiuM npremom COBPEMEHHOMY OKHUCITUTETHHBIE U
3aanus. OKHCIUTEIbHBIE U pemeHus 3aga4d YPOBHIO Pa3BUTHSA BOCCTaHOBUTEIIbHBIE
BOCCTAHOBHTEJIbHBIE KoMMyHUKATHBHBIE: HayKH. CBOWCTBa CEPHI,
COCTaBHTb BIEKTPOHHYIO CBOMCTBa Cepbl, JlorosapuBaroTcst 0 COBMECTHOI CpaBHUBaTh CBOWCTBA
cxemy «[IpuMeHenme ceppry | CPABHMBATH CBOHCTBa JeATENPHOCTH, IPUXO/S K 00IIeMy MPOCTBIX BEILIECTB CEPBHI
i IIPOCTBIX BELIECTB CEPhbl M | PELICHUIO. U KHCIOPOAa,
U TIPOWIIIOCTPUPOBATH €€
KHCJIOPOAA, Pa3bsCHATh Pa3bIACHATh ITH
TIpHUMEpaMHL. 9TH CBOICTBa B CBETE CBOICTBa B CBETE
NIPE/CTaBICHUI 00 npencrasieanii 00 OBP
OKHUCITUTEIIBHO-
BOCCTaHOBUTEIBHBIX
npoueccax.
22 Ceposogpopon. Cynbdumsl. 3HaTh crocol moiydeHHs | PeryasiTuBHbIe: DopMHpOBaTh CaMocTosITENBHO
CEepoBOIOPOA B Y4UTBIBAIOT NPaBUIIO B OTBETCTBEHHOE COCTaBIIATh YPaBHEHUS
1abopaTopUu U €ro IUTAaHUPOBAHUU M KOHTPOJIE OTHOIIICHHE K peaxImi,
/3§19, ymp. 3,4, TecToBBle | CBOWCTBA. YMETh criocoba perieHust YYEHUIO, TOTOBHOCTh | MOJATBEPKAAOIINX
3aMaHu. 3alUCHIBATh ypPaBHEHUS Ilo3naBaTenbHbIE: U CIIOCOOHOCTBH K cBoiicTBa cepoBojopoaa, | J. O6pasisl
peaxIuid, Hcnonp3yroT NOMCK HEOOXOIUMON | caMOpa3BUTHIO U MOJIEKYJISIPHBIE TPUPOIHBIX
XapaKTepU3yIOIUX nH(popManuu IS BHITOITHEHUS caM000pa30BaHHIO. dbopMynBl CpenHHUX H CyNb(QUIOB U
CBOHCTBa CEpOBOJIOPOAA, B | y4eOHBIX 3a/laHHH C KHCJIBIX COJICH. CyIb(aTOB.
HNOHHOM BHJIE, IPOBOAUTH | HMCIIOJIb30BAHUEM Y4eOHON [TpoBoANTD XUMHUYECKUH
Ka4eCTBEHHYIO PEaKIHIO JIUTEPATYPHI 9KCIIEPUMEHT MO
Ha CyIb(UI-HOHBIL. KoMmyHuKaTHBHBIE: pacrno3HaBaHHIO
Kontponupyror aelictsue CyJb(UI-UOHOB.
napTHepa.
23 Oxcun cepsi(1V). Cepuncras | 3HaTh CBOMCTBA PerynsitTuBHbIe: DopMHpOBaTh CaMocCTOSITENBHO
KUCJIOTa U €€ COMH. CEpHUCTOrO Tasa, Y4YUTHIBAIOT MPABIIIO B OTBETCTBEHHOE COCTaBIIATh YPaBHEHUS
CEPHUCTOM UCIOTHL. YMETh | IUIAHUPOBAHUM U KOHTPOJIE OTHOLLIEHHUE K peakuui,
COCTaBJIATh YPaBHEHUS crioco0a perieHus YYEHHIO, TOTOBHOCTh | IOATBEP>KAAIOLIIX

/3 § 20, ynp. 4, TecToBble
3aaHHUs.

peaxkuui,
XapaKTepU3YIOIINX
CBOMCTBA 3THX BELIECTB,
OOBSICHITH MPUYHHY
BBINAJICHUS KUCIOTHBIX
JOXJIed, NPOBOJUTH
KaueCTBEHHYIO PEaKIUI0
Ha CyJIb(HUT-HOHBL

Ilo3HaBarTe/bHbIE:

Hcmonb3yroT MOUCK HeOOXOAMMOMN
nH(popManuy JJ1s BHITIOTHEHUS
yueOHBIX 3a/1aHHH ¢
HCIIONIb30BAaHUEM YueOHOMH
JIUTEPATYPHI
KomMmyHuKaTHBHBIE:
Kontponupyror aelictsue
mapTHepa.

U CIOCOOHOCTEL K
CaMOPa3BUTUIO H
caM000pa30BaHHIO,
OCHOBBI
3KOJIOTHYECKOI
KYJIBTYPBI,
COOTBETCTBYIOIICH
COBPEMEHHOMY
YPOBHIO
DKOJIOTHYECKOTO
MBIIIIEHUS.

CBOICTBA CEPHUCTOIO
rasa U CEpHHUCTOU
KHCJIOTBI,
MOJIEKYJISIPHbIE
(OpMyIIBI CPETHUX |
KHUCIIBIX COJIEH.
[IpoBoauTh XUMHUYECKUN
JKCIIEPUMEHT IO
pacro3HaBaHHIO
Cyb(UT-UOHOB
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Oxkcun cepoi(VI). Cepnas
KHCJIOTa U €€ COJH.

/3§21, ymp. 2, 3(a).

3HaTh CBOIiCTBa
pas30aBiieHHOW cepHOU
KHUCIIOTBI. YMETh
3aMUCHIBATh yYPABHCHUS
peakuui,
XapaKTePU3YIOIIUX
CBO¥iCcTBA pa30aBICHHOM

PeryiasiTuBHbIE:

PasnmuuaroT croco0 u pe3ynbTar
neicTBUS

Ilo3naBaTeJbHEBIC:

Brnazerot o6mum mpueMom
pelieHus 3amay
KoMMyHHUKAaTHBHBIE:

dopmHupoBaTh
OTBETCTBEHHOE
OTHOILCHHE K
YUYEHHUIO, TOTOBHOCTh
U CHOCOOHOCTH K
CaMOpa3BUTHIO U
camM000pa30BaHUIO.

CaMOCTOSITeTEHO
COCTaBJIATh YPaBHCHUS
peaxiui,
MOITBEPKTAFOIIINX
CBOIiCTBa pa30aBIcHHOMN
CEpHON KHUCJOTHI, U
Pa3bICHATh UX B CBETE

CEpHOU KHUCIOTHI, U JlorosapuBaroTcst 0 COBMECTHOI TIpeICTaBICHUH 00 ﬁaot;:ClTBeHHLIC
Pa3bACHATh UX B CBETE JEATEIbHOCTH, IPUXOIAT K 00ImeMy JNEKTPOIUTUIECKON
MIPEACTaBICHUI 00 JUCCOLMALUH U Ic) ;iigiz_}[a
JNEKTPOITUTUIECKOM OKHUCIIUTEIBHO- CyBduT- ’1/1
JUCCOLMALNY U BOCCTAHOBUTEIIbHBIX
Cynb(aT-uoHBI B
OKHUCITUTENIBHO- nporeccax. CocTaBiIsATh pacTBope.
BOCCTAHOBUTEIIbHBIX MOJIEKYJISIPHBIE
mporieccax, MPOBOAUTH (bopMynBl CpEeIHUX U
KAueCTBEHHYIO PEAKLUIO KHCJIBIX COJIEM CEpHOH
Ha Cynb(haT-HOHBI. kuciaoTsl. IIpoBonuth
XUMHUYECKUH
JKCHEPUMEHT I10
pacrno3HaBaHHIO
Cynb(aT-uOHOB.
25 IIpakTnuyeckas pabora 4. YMeTh TPUMEHATH PerynsiTuBHbBIC: Pa3BuBate ymeHus CoOmronars npasuia
Pemenune TeopeTuyeckue 3HaHMA Ha | OCyIIECTBISAIOT MOIIATOBBIN OLICHUBATh CHUTYallUI0 | TEXHUKH O€30MacHOCTH
9KCIEPUMEHTANBHBIX 3a/1a4 MPaKTHKe, OOBSICHITH KOHTPOJIb 110 PE3yIbTaTy U OIIEpaTUBHO npu padote ¢
o teme «Kucnmopon u cepay. | pe3ynpTaTel IpoBoAuMbIX | Ilo3HaBaTebHBIE: NPUHAMATH PEUIeHUe, | JabopaTOpHBIM
OTIBITOB. CTposT peueBoe BBICKAa3bIBAaHHE B HaXOJIUTh o0opyIoBaHUEM U
J.3. IToBTOpUTH TO YCTHOW M MMCBMEHHOH (hopme aJIeKBaTHBIE CIOCOOBI | XUMHYECKUMHU
Y4eOHHKY MaTepHal TIaBbl KomMmyHuKaTHBHBIE: B3aMMOJIEICTBHS C peakTHBaMH, OKa3bIBaTh
(AVA Y4UTBIBAIOT pa3Hble MHEHUS U OJIHOKIIACCHUKAaMHU BO | MEPBYIO IOMOILIb IPH
CTpeMsTCA K KOOpANHALUN BpeMsl IPOBEACHUS 0O0rax M TpaBMaXx,
Pa3IMYHbIX TO3HIUH B MIPAKTUIECKON HMOJYYEHHBIX IPH
COTPYAHUYECTBE paboTsl. paboTe ¢ peakTHBaMH H
71a00paTOPHBIM
00opynoBaHueM,
UCCIIEN0BATh CBOMCTBA
pacTBOpOB
JNEKTPOJIUTOB.
26 Pemenune pacu€rHeix 3agau VYmers pemats pacuéTHele | PeryasiTuBHBIE: DopMHUPOBaTh CaMocCTOSITENBHO Pacuémmnuie
3aaud MO0 ypaBHEHUSAM OcCymecTBIAI0T NOIArOBbIH OTBETCTBEHHOE PacCMOTPETh AITOPUTM | 3a0auu 2.
XMMHYECKUX PEaKLHH c KOHTPOJIb 10 PE3YIbTATy OTHOIIIEHUE K peleHys 3ajadu 1o Beruucnenus mo
J.3.Pemenne 3amau us HCIIONIb30BaHHEM BellecTB, | [lo3HaBaTebHBIE: YYEHHIO, TOTOBHOCTh | YPaBHEHHIO XUMHUYECKOH | XMMUYECKUM
«3a1auHuKa C coJeprKaIux Brnagetot o6mum npreMom 1 CIIOCOOHOCTH K peaxmu ¢ YpaBHEHUSAM
«IOMOILHHKOMY. 8—9 onpezlené‘;HHy}o JIOJTIO pemeHus 3aga4y CaMOpPAa3BUTHIO H HCTIONB30BaHUEM Maccel, 00BEMa
xnaccoi» (. 46—51) IIpUMECEH. KOMMyHﬂKaTl/lBHl:le: caM000pa30BaHHUIO. BELLECTB, COACPIKAILINX u KOJIMYECTBa
KonTtpomupyror neldcTBus OTIPEAEIEHHYIO OO BEILlECTBA
TapTHepa. npumecei. Pemate OZJHOTO n3




3aJa4yu OaHHOI'O TwuIia.

IIPOYKTOB
peakuuu o
Mmacce
HCXOJHOTO
BEILECTBA,
00BEMY
KOJIMYECTBY
BELLECTBA,
COZIEpIKaLIETo
OIIPENEIIEHHYIO
JIOJIF0 IPUMeECEH.

nim

27 XapaKTepUCTHKa a30Ta U YMeTh XapaKTepH30BaTh PeryasiTuBHbIe: DopMHPOBATh CaMOCTOSITENPHO JaBaTh
¢docdopa. dusnueckue u XMMHUYECKHE JIEMEHTHl Ha | [ImaHupyIOT cBOM AEHCTBUS B CBSI3H | LIEJIOCTHOE XapaKTEePUCTUKY
XMMHYECKHE CBOMCTBA a30Ta. | OCHOBAaHMM MX IOJIOKEHUS | C OCTaBJICHHOH 3a1adyel u MHUPOBO33pEHUE, 37IeMEHTOB V A-TpyHibl
B TEPUOIMUYCCKON CHUCTEME | YCIOBHSAMH €€ PELICHHUS. COOTBETCTBYIOIIEE Ha OCHOBaHMHU HX
U CTPOEHHSI UX aTOMOB. Ilo3naBaTenbHbIE: COBPEMEHHOMY MIOJIOKEHHUS B

/3§ 23, yop. 2,3. 3HaTh CBOICTBa a3oTa. CraBsaT u GOPMYIHUPYIOT IETH U YPOBHIO DPa3BUTHS MIepUOANYECKON cucteme
YMeTh OOBSCHSATH npo0JIeMbl ypoka HayKd, U U CTPOCHHSA aTOMOB.
NPUYUHY XUMHYECKOM KoMMmyHuKaTHBHBIE: KOMMYHHKAaTHBHYIO Paccmarpusats
WHEPTHOCTH a30Ta, AZIeKBaTHO UCTIONB3YIOT PEUCBHIC KOMITETEHTHOCTb B XMMHYECKHE CBOWCTBA
COCTaBISITh YpaBHEHUS cpencTsa Aist 3PEKTUBHOTO OOIIeHNH 1 a30Ta C TOYKH 3PEHHSA
XMMHUYECKUX pEaKIni, peleHns] KOMMYHUKAaTHBHBIX 337]ad | COTPYAHHYECTBE CO MIPE/ICTaBICHUH 00
XapaKTePU3YIOLINX CBEpPCTHHKAMMU. OKHCJIUTEIHHO-
XMMHYECKHE CBOWCTBA BOCCTaHOBUTEIBHBIX
a30Ta, W Pa3bACHITh UX C npoueccax. O0CyXaaTh
TOYKH 3PEHUS poJNb a30Ta B NPHPOZE.
MIpeCTaBIeHUNH 00
OKHUCITUTEIIFHO-
BOCCTAHOBUTEIIBHBIX
nporeccax.

28 AMMHuak. 3HaTh MEXaHU3M PerynsitTuBHbIe: DopMHpOBaTh CocCTaBIATh CXEMY
o0OpazoBaHus HOHA [TnanupyroT cBOM IEHCTBHA B CBA3H | LEIOCTHOE o0Opa3zoBaHusl HMOHA
aMMOHWUSI, XUMHYECKHUE C MTOCTaBJICHHOH 3aaueil 1 MHPOBO33pEHHE, aMMOHHSI.

§ 24, ymp. 1, tecToBBIE CBOICTBAa aMMHaKa. YMETh | YCIOBUSMU €€ PELICHHUS. COOTBETCTBYIOILIEE XapakTepu3oBaThb
3agaHus. COCTaBJISITh ypaBHEHUS Ilo3naBaTenbHbIE: COBPEMEHHOMY ¢dusnyeckue CBOMCTBA

peaxkuui,
XapaKTePU3YFOIINX
XUMHYECKHE CBOMCTBA
aMMHaKa, W Pa3bsICHITH HX
C TOYKH 3pEHUS
MpeCTaBICHUN 00
INMEKTPOITUTHICCKOM
JIIACCOLIHAIINA U
OKHUCIIUTEIBLHO-
BOCCTAHOBHUTEJILHBIX
mporeccax.

CraBsaT 1 GOpMYIHUPYIOT IETH U
pobJIeMBbI ypoKa
KoMMyHuKaTHBHBIE:
KoHnTponupytoT nelictBus napTaepa

YPOBHIO DPa3BUTHUSA
HaYKH.

aMMHaKka Ha OCHOBE
HaOJIIOIEHUS
JIEMOHCTPAIMOHHOTO
OTIBITA TIOJTYUYESHUS
ammuaka. OOBSICHATH
peakUuu ropeHus
aMMHaka B KUCJIOPOJE
U OKHCIIEHUS
KHCJIOPOJIOM B
MIPUCYTCTBUU
Karagu3aTopa ¢ TOUYKH
3pEeHMsI TPEJCTaBICHUN

. Ionyyenue

aMMHUaKka M ero
pacTBopeHHE B
BOJIE.




00 OKHCIIUTEILHO-
BOCCTaHOBHUTEIBHBIX
mporeccax.
CaMOCTOSTEIILHO
paboTate ¢ yd4eOHHKOM.

29 [pakTuyeckass padora 5. YMmeTs nonydaTh amMMHak | PeryisiTuBHBIE: DopMHPOBATh CoOmonats npasuia
[Momyuenne ammmuaka u peaknuel noHHOTO oOMeHa | [ImaHupyroT cBOM AEHCTBUS B CBSI3M | KOMMYHHKAaTHBHYIO TEXHUKH O€30IIaCHOCTH
N3y4EHHE €TO CBOWCTB. U JI0Ka3bIBaTh OIBITHBIM C TIOCTaBIICHHOH 3a1aucii 1 KOMITETEHTHOCTh B npu pabote c
myTéM, 9TO COOpaHHBII YCIIOBHSIMH €€ PEICHHUS. oOmIeHnn U ma00paTOPHBIM
ra3 — aMMHaK, I[lo3naBaTenbHbIE: COTPYJHHUYECTBE CO 000opynoBaHHEM U
J/3 moBTOpUTS § 24, aHAJIU3UPOBATh CraBar u GOpMyIHPYIOT e U CBEPCTHUKAMHU B XUMHYECKUMHU
pe3yabTaThl ONBITOB U po0JIeMbI ypoka nporecce yueOHo- peakTHBaMH, OKa3bIBaTh
Jenats obolmaroniye KoMmyHuKaTHBHBIE: HCCIIeIOBATEIbCKON MEePBYIO MOMOIIb IPU
BBIBOJIBL. AJIeKBaTHO UCHOJb3YIOT PEUECBBIE JeSITeTBHOCTH. oXXorax M TpaBMax,
cpenacTsa aist 3pPEeKTUBHOTO MOJYYSHHBIX TPU
peIIeHUs] KOMMYHUKaTHBHBIX 33134 paboTte ¢ peakTHBaMH H
m1a00paTOPHBIM
00opyIoBaHUEM,
HCCIIEe0BaTh CBOMCTBA
aMMHaKa.
30 Conu aMMOHHS. 3HaTh KauyeCTBEHHYIO PeryasiTuBHbIE: DopMHUPOBaAThH CocCTaBATh ypaBHEHUSA
peaxIuio Ha HOH [I1aHupyIOT CBOM JEMCTBUSA B CBSI3M | KOMMYHHMKATHBHYIO XUMHUUYECKHX pPEeaKini,
aMMOHHUA. YMETb C IIOCTaBJICHHOM 3a7aueil u KOMIIETEHTHOCTb B XapaKTEePU3YIOLIUX
/3 § 26, yop. 5, TecTtoBble COCTaBJIATh ypaBHEHUS YCIIOBUSIMU €€ PEeIICHHUS. OOIICHUH U XUMHUYECKHE CBOICTBA Tod
3a1aHus. XMMHYECKUX PEAKIINH, [lo3naBaTeabHbIE: COTPYJHHUYECTBE CO coJell aMMOHHUS, U B.z.a.nl\laoz[ef/'ICTBne
XapaKTepU3YIOLINX CraBar 1 GOpMyIHPYIOT LEJN U CBEPCTHUKAMHU B Pa3bACHATH UX B CBETE .
XMMHUYECKHE CBOMCTBA po0JIeMbl ypoka nporecce yueOHo- IpecTaBIeHn 00 zgnzdenoiﬁxg}lm
coJIeil aMMOHUS, U KomMmyHuKaTHBHBIE: HCCIIeI0BATEIbCKOM IEKTPOITUTHIECKOH
Pa3bACHATH UX B CBETE KoHTponupytoT neiicTBus mapTHepa | JesTelIbHOCTH. JIICCOITMAINH.
MpeCTaBICHAN 00 [IpoBoauTh XUMHUYECKUN
3MEKTPOTUTHIECKOM 9KCTIEPUMEHT
JMCCOIHAITIH.
31 A3oTHas KucCIoTA. 3HaTh CTPOCHHE PerynsitTuBHbIe: DopMHpOBaTh N306paxats
MOJIEKYJIBl a30THOH YUHUTHIBAIOT ITPABUIIO B LIEJIOCTHOE CTPYKTYPHYIO (GOpMYITy
KHCJIOTBI. YMETh TUIAHUPOBAHMH U KOHTPOJIE CIIocoda | MUPOBO33pEHHE, A30THOM KHUCIIOTHI,
OOBSICHITH, YEMY paBHEI peleHus COOTBETCTBYIOLIEE ONpeneNnaTh
/3 § 27, ymop. 4(6), 6, BAJIECHTHOCTh aTOMa a30Ta | pa3lIMyaroT CII0CO0 M Pe3yJsbTar COBPEMEHHOMY BAJICHTHOCTb U CTCIICHb
TECTOBBIE 3aMaHUS U €ro CTEeNeHb OKHCICHHS | AeHCTBUS YPOBHIO DPa3BUTHUS OKHCIICHHMs aToMa a3oTa
B MOJEKyJIe a30THOH Ilo3naBaTenbHbIE: HayKH. B MOJIEKyJe a30T-HOi

KHCJIOTBEI. YMETh
COCTaBJISITh YpaBHEHUS
XUMUYECKUX PEeaKIMii,
JISKAIIUX B OCHOBE
MIPOU3BOJICTBA A30THOM
KHUCJIOTBI, U Pa3bsSICHATDH

HCIOJB3YIOT TIOUCK HEOOXOAMMOit
“H(OPMAIIUH AJIs1 BBITIOTHEHHSI
y4eOHBIX 3aIaHUN C
HCTIOJIb30BaHUEM yUeOHOU
nuteparypsl, KOMMyHHKATHBHbBIE:
KOHTPOJHUPYIOT ACHCTBUE MAPTHEPA

kuciaoTel. O6Cy)XaaTh
o0I1IMe CBOWCTBA
KHCJIOT Ha MpUMEpe
CBOKUCTB pa30aBJIeHHON
a30THON KHUCIIOTEHL.
O1eHUBATh




3aKOHOMEPHOCTH WX
MIPOTEKAHMS.

JIOTOBApUBAIOTCS O COBMECTHOM
JEATENbHOCTH, IPUXOIST K 00IIEeMy
PpEILICHHIO

MPaBUILHOCTh
BBITOJIHCHHS y4eOHOU
3amaun. PaccmarpuBath
XUMUYECKHE PEaKIUH
MPOMBIIIJICHHOTO
MOJyYCHUST a30THOM
KHCJIOTBI C TOYKH
3pEHUSI OKHUCIUTEIBHO-

BOCCTaHOBUTEIBHBIX
MIPOLIECCOB.
32 OxucnuTensHbIe CBONCTBA 3HaTh OKUCIIUTEIbHBIC PerynsiruBHbIe: DopMHUPOBaATh ConocTaBisTh CBOICTBa
A30THOM KHUCIIOTHI. CBOIcTBa a30THOI IUTAHUPYIOT CBOM JeiCTBUSA B LIEJIOCTHOE pa30aBiieHHOH H
KHCJIOTBL. YMETh COOTBETCTBHUH C IIOCTABJICHHOM MHUPOBO33pEHUE, KOHIIEHTPUPOBAaHHOMN
COCTaBJIATh YPAaBHEHUs 3aauell U yCcIOBUSAMU ee COOTBETCTBYIOLIEE A30THOM KHUCIIOTBHI.
/3§27, ymp. 3, 4(a). peakuui Mexmy peanuzanuu COBPEMEHHOMY XapaxkTepu3oBaTh
pa30aBieHHOW H [lo3naBaTenbHbIE: YPOBHIO Pa3BUTHSA CBOICTBa BEIECTB B
KOHLICHTPUPOBaHHON BIAJICIOT OOLINM IIPHEMOM HayKH. xoze
a30THOHM KHCIOTOH M pemneHus 3aga4d JIEMOHCTPAIIMOHHOTO
MeTalIaMu, OOBACHATh MX | KoMMyHHKaTHBHbIE: JKCIEPUMEHTA.
B CBETE IPEICTABICHUN KOHTPOJIUPYIOT JICHCTBHS MapTHEpa Hcnonp3oBaTh MeTOX
00 OKHCIHTEIHHO- JIEKTPOHHOTO OanaHca
BOCCTAHOBUTEIIBHBIX IIPU paccTaHOBKE
mpoueccax. K03(h(HULNEHTOB B
YpaBHEHHUAX
OKHUCITUTEIHHO-
BOCCTAHOBUTEIIEHBIX
peakuui.
33 Cony a30THOM KHUCIOTBHI. 3HaTh KayeCTBEHHYIO PerynsiruBHbIe: dopmupoBath CocTaBnsTh ypaBHEHHS
peaKknuio Ha HHUTpAT- IUIAHUPYIOT CBOM JICHCTBHSA B LIEJIOCTHOE peaKknuii pa3noKeHns
HOHBI. YMETh OTIHYaTh COOTBETCTBHH C MOCTABIEHHOMN MHPOBO33pEHHE, HUTpaTOB. OOBICHATDH
/3§ 28, ymp. 3. COJIA a30THOM KHCJIOTBI OT | 3a/a4eil U yCIOBUSIMU €€ COOTBETCTBYIOILIEE KAuECTBEHHYI0 PEAKLUIO 1. OBpasi!
XJIOPUIOB, CYIH(aTOB, peanu3au COBPEMEHHOMY Ha HUTPAT-HOHBI, )
cynbhunoB U cynbhuros. | [o3naBaTeabHbIE: YPOBHIO DPa3BUTHUSA OTIMYATH COMM a3oTHOH | P rPOAHMIX
YMeTb COCTaBIATH BJI/ICIOT OOIINM ITPUEMOM HayK{, U OCHOBBI KHCJIOTBHl OT XJIOPHJIOB, HHTPATOB H
YpaBHEHHS PEeaKIUi pereHus 3aaa4 9KOJIOTHYECKOH cyibhaToB, CyIb(pHUIOB ocgaros.
pa3oXKeHUsI HUTPATOB. KoMmyHuKaTHBHBIE: KYJNBTYpHI. n cyiabpduToB,
KOHTPOJHUPYIOT ACUCTBUS MapTHEPA OOBSCHSITH KPYrOBOPOT
azoTa B IPHPOAE
34 Dochop: Gusmueckue u 3HaTh aJUTOTPOITHBIE PeryasiTuBHbIe: dopMHpOBaTH XapakTepu3oBaTh
XUMHUYECKHE CBOMCTBA. moaudukamun docdopa, IJTAHUPYIOT CBOM JCHCTBUSA B CBSI3M | OTBETCTBEHHOE dbochop Ha OCHOBAHWUU

Kpyrosopot docdopa B
MIPUPOJIE.

A/3 § 29, yop. 3, TectoBble

cBoiicTBa 0eoro u
kpacHoro gochopa. YmeTh
COCTaBJIATH ypaBHeHI/Iﬂ
XUMUYECKUX Peaklni,
XapaKTePU3YIOIIUX

C MOCTAaBJICHHOM 3a1adeii 1
YCIIOBUSIMU €€ PEIICHHUS
Ilo3HaBaTe/bHbBIE:

CTaBST ¥ (GOPMYIUPYIOT LIENN U
po0JIeMbI ypoka

OTHOIIICHUE K
yqumo, TOTOBHOCTH
M CIOCOOHOCTHh K
CaMOPa3BUTUIO H

€ro TOJIOKCHHS B
EPUOJUYECKON CUCTEME
J. . Menneneesa.
W3yyars cBoiicTBa
0enoro M KpacHOTo




3a/1aHusl. cBoiicTBa docdopa. KoMMyHUKATHBHBIE: camM000pa30BaHHUIO. ¢dochopa. CocraBiirb

aJICKBaTHO UCIIOJB3YIOT PeYeBbIe YPaBHEHHS XUMHUYECKUX

cpeacTsa st 3PEKTUBHOTO peakLuid,

peleHns] KOMMYHUKAaTHBHBIX 33124 XapaKTepU3YIOMINX
cBoiictBa (ochopa kak
OKHCIIUTEISI U Kak
BOCCTaHOBHTENS, H
OOBSICHATH HX C TOYKU
3pEHUS] OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
MPOLIECCOB

35 | Oxcun docdopa (V), 3HaTh CBOIicTBa OKcHAa PerynsiruBHbIe: ®dopmupoBath 3amuchiBaTh ypaBHEHHS
¢docdopHas kuciora u ee docdopa(V) u IUIAHUPYIOT CBOU JICHCTBYA B CBSI3H | KOMMYHUKaTHBHYIO peakuuid,
coiu. PocdopHsie (ochopHOI KHCIIOTHI. C MOCTABJICHHOH 3aaueil u KOMIIETEHTHOCTh B XapaKTepU3YIOINX
ynoOpeHusi. YMeTh COCTaBIATH YCIIOBUSIMU €€ PelleHHUs OOIEeHNU U CBOHCTBa OKCHJa

YpaBHEHHs peakLuil, [lo3naBaTenbHbIE: COTPYAHUYECTBE CO ¢docdopa(V) kak

XapaKTePU3YIOLINX CTaBAT U (GOPMYIHPYIOT LETH U CBEPCTHUKAMHU B KHCJIOTHOTO OKCHJIA.
/3 § 30, ymp. 3. XAMHUYECKHE CBOICTBa po0JIeMBI ypoKa nporuecce yuaeOHOH Paborates B mapax.

okcuaa docdopa(V) u KomMmyHuKaTHBHBIE: JeSITeIbHOCTH.

¢dochopHOH KHCIOTHI, U a/IeKBaTHO UCIIOJB3YIOT PEUEBhIC

Pa3bsACHATh WX B CBETE cpencTsa Aist 3 PEKTUBHOTO

npeAcTaBiIeHuit 00 peleHus] KOMMYHUKaTHBHBIX 33134

3JIEKTPOJIUTUYECKOU

JMCCOLMAIMN U

OKHCIIUTEIIBHO-

BOCCTaHOBUTEJBHBIX

npoteccax, MPOBOANTh

Ka4eCTBEHHYIO PEaKIHIO

Ha QocdaT-HOHBL

[NonnmaTs 3Ha4YeHHE

MHUHEPAIBHBIX YH0OpeHuH

JUIsl pacTeHUM.

36 | Xapakrepucruka yriepojau | YMEThb XapakTepH30BaTh PerynsiruBHbIE: dopmupoBath CaMOCTOSITeNbHO
KpeMHHUs. AJUIOTPOIHUS XMMHUUYECKHE DJIEMEHTHI IUIAHUPYIOT CBOM JICWCTBHS B CBS3U | L[EIIOCTHOE XapaKTepU30BaTh
yriepoaa. IVA-rpynner Ha C IIOCTaBJICHHOM 3a7aueil u MUPOBO33pEHUE, anemeHTsl [VA-rpynmsl

OCHOBAaHMH HX TONOKEHWS | YCTIOBHAMH €€ PeIlIeHHUs COOTBETCTBYIOIIEE Ha OCHOBaHHH L. Mogenn
A/3§ 31, ynp. 4. B nepuoaunydeckoil cucrteme | [lozHaBaTegbHbIE: COBPEMEHHOMY MOJIOKEHHSI UX B

U CTPOEHHS HMX aTOMOB. CTaBsT U GOPMYIIHPYIOT LEIH U YPOBHIO Pa3BUTHS MIEpHOANYECKON CHCTEME KpuCTaILTMHIeCIiX
Hmers npexactaBieHue o0 | mpoOiemMbl ypoka HayKH, | U CTPOEHMS HMX aTOMOB. PELICTOK aiMasa
QJUTOTPOTIHBIX KommyHnukaTuBHBIE: KOMMYHUKaTHBHYIO [Mpocaymare u M rpagura.
MoaudUKAIMAX YriaepoAa. | aJeKBaTHO MCIOJIB3YIOT peueBbIe KOMITETEHTHOCTh B 00CyanTh Tpe3eHTalnu

cpeznctBa s 3 (HeKTHBHOTO OOIIEeHNH CO o (ymrepeHax u

peleHUs] KOMMYHUKATHBHBIX 338724 | CBEPCTHUKAMH. rpadene.

37 XUMUYECKUE CBOMCTBA 3HaTe cBoiicTBa mpocToro | PeryJjsiTuBHBIE: ®opMmupoBathb OOBSCHATD SBJICHUE
yriepona. AncopOuusi. BEIECTBA YIJIS, UMETh pas3yIMyaoT Crocod 1 pe3ysbTar OTBETCTBEHHOE ajcopOIMM Ha OCHOBE




/3 § 32, ymp. 3,7, TecToBble

npeacraBicHue 00
ajcopOuuu. YMerthb
COCTaBIISITh YpaBHEHHUS
XUMHUUYECKUX PEaKIni,
XapaKTePU3YIOIINX

nIeicTBUS
Ilo3HaBaTeabLHBIE:
BIIAJICIOT OOIIUM ITPUEMOM
pelieHus 3aaa4y
KoMMyHUKATUBHBIE:

OTHOIICHHUE K

YUYCHHUIO, TOTOBHOCTH
U CIOCOOHOCTH K
CaMOpPa3BUTHIO H

JIEMOHCTPAIIMOHHOTO
JKCIEPUMEHTA.
CocTaBisiTh ypaBHEHUS
XMMHUYECKUX PEaKIUH,
XapaKTepU3yIOIUX

3a/IaHus. XMMHYECKHE CBOMCTBA JOTOBapHUBAIOTCSA O COBMECTHOM caM000pa30BaHHUIO. CBOMCTBa yriepoja Kak
yriepona Kak JIeATENILHOCTH T10]] PyKOBOACTBOM OKHUCITUTENSI U Kak
BOCCTAHOBHTENISI M Kak YUHTEIS BOCCTAHOBHTEIS, U
OKHCIIUTEIISL. OOBSICHATH HX C TOYKH
3peHHsI OKHUCIHTEINBHO-
BOCCTAHOBUTEIEHBIX
IIPOLIECCOB.

38 Oxkcup yranepona (II) - 3HaTh CTpOEHHE U PerynsiTuBHbIE: ®dopMupoBaTh H3o0paxaTh
yrapHblil Ta3, CBOMCTBa, CBOICTBa OKCHJa pas3yIMyaroT crocod 1 pe3ysbTar LIEJIOCTHOE CTPYKTYPHYIO (OpMYIy
(dusnoIornYecKoe NeiHcTBrE yraepoxaa(Il), ero NEeNCTBUS MHUPOBO33pEHHE, okcuaa yraepoxa(ll).

Ha OpPTaHU3M. JeCTBHE HA OpPTaHU3M Io3HaBaTeabHbIE: COOTBETCTBYIOIICE Pa3psacHATE mOHOpPHO-
4enoBeKa. YMeETh BIIAJICIOT OOIINM MTPHEMOM COBPEMECHHOMY aKIENTOPHBIH MEXaHU3M
/3 § 33, ymp. 2, TecTOBBIC COCTaBIIATh YPaBHECHUS pelIeHus 3a1a4q YPOBHIO DPa3BUTHUSA 00pa30BaHUs MOJICKYJIIBI
3aMaHus. XMMHUYECKUX PEaKIni, KoMMyHHKATHBHbBIE: HAyKH, [IEHHOCTHOE okcuna yraepona(ll),
XapaKTePU3YIOIIIX JIOTOBAapHUBAIOTCS O COBMECTHOI OTHOIIICHHUE K MEXaHU3M [eHCTBUS
CBOICTBa OKCHAA JEeSITeTbHOCTH 0] PYKOBOJICTBOM 3I0POBOMY H okcuna yraepoma(ll) ma
yriepoaa(ll). yUHUTENs Oe3zomacHOMy 00pa3y | KUBBIC OPTaHU3MBI.
KU3HU. Y CBOCHHE CaMoCTOSITETbHO
HpaBHII paboTaTe ¢ KHHUTOW.
VHIVBUAYaJIbHOTO U
KOJUIEKTHBHOTO
6e3omacHoro
MTOBEIICHUS B
Ype3BBIYaHBIX
CUTYAIIHsX,
YTPOKAIOIINX JKU3HU
U 3JI0pPOBBIO JIIOZICH.

39 Oxcu yriaepoaa (1V) - 3HaTh CBOWCTBa OKCHIA PerynsiTuBHbIE: dopMupoBath CaMOCTOSITETLHO . O6pasisl
YIJIEKUCIBIA Ta3. YTrosbHas yraepona(IV), YUUTBIBAIOT IIPABUIIO B KOMMYHHUKAaTUBHYIO paborath ¢ y4eOHHKOM. | NPUPOJHBIX
KUcyoTa U e€ CoJH. Ka4eCTBEHHYIO PEaKIIMIO Ha | IUIAHMPOBAaHUU M KOHTPOJIE CIIOCO0a | KOMIIETEHTHOCTh B Paborath B mapax. KapOOHATOB U
Kpyrosopor yriepoxa B YIJIEKHUCTBIN ra3. YMeTh pelreHus oOIIeHUN U Jloka3pIBaTh KUCJIOTHBIA | CHITUKATOB.
TIpUpOJIE. JIOKa3bIBaTh XapakTep KomMyHuKaTHBHBIE: COTPYJHHUYECTBE CO XapakTep OKCHIa

OKCHJIa, 3aITUCHIBAThH KOHTPOJHUPYIOT ACUCTBUE MAPTHEPA. | CBEPCTHUKAMHU. yraepona(IV),
YpaBHCHHS PEAKIUH, PeryasiTuBHbBIE: MIPOBOJIUTH JLo.5.
/3 § 34 yop. 3, § 35.ynp.7 XapaKTEePU3YIOIIHX pa3iIHYarT cnocod U pe3ysabTaT KauecTBEHHYIO peakuuto | KadecTtBeHHas
neicTBUsS Ha okcun yriepona(lV), | peakmus Ha
CBOJCTBA KHCIIOTHBIX ITo3naBaTe/ibHBbIE: cobmmoaTh MpaBUIa YIJIEKUCIBIM Ta3.

OKCHJ0B. 3HATh CBOICTBa
YTOJIbHOM KHCIIOTHI.
VMeTh cocTaBIsATh
YpaBHCHHS PEaKIU,

BJIAJICIOT OOIITNM MIPUEMOM PELICHHUS
3ajaq

KoMMmyHHKaTHBHBIE:
JIOTOBAPUBAIOTCS O COBMECTHOM

TEXHUKHU 0€30MacHOCTH
IIpyu NpPOBEACHUN
71a60PaTOPHOTO OIIBITA.
IIpoBoguTH

JLo.6.
KauecTBenHas
peakuus Ha
KapOOHAT-MOH.




XapaKTePU3YIOLINX
npeBpalieHre KapOOHATOB
B THAPOKapOOHATHI U
00paTHO, MPOBOJHUTH
KaueCTBCHHYIO PEaKIIHIO
Ha KapOOHAT-MOHBI.

JEeSITeIbHOCTH, IPUXOIAT K 00IIeMy
pelIeHuo

Ka4eCTBEHHYIO PEaKIHIO
Ha KapOOHAT-HOHBI.
CoOmonars npasuiia
Oe3omacHoCTH TpU
paboTe ¢ KHUCIOTaMHU.
XapaxkTepu3oBaTh
CBOICTBa BEILECTB B
xoze J1abopaTopHOTO

JKCIEPUMEHTA.

40 IpakTuyeckasi padora 6. YMeTs nomay4ats u PeryasiTuBHbIe: PasBuBate ymeHns CoOmonats npasuia
ITomyyenue okcuna coOHpaTh OKCH] OCYILECTBISIOT MOIIATrOBBIN OLICHMBATh CUTYAlMIO0 | TEXHUKU 0E301acHOCTH
yrnepona(lV) u usydenue yriepona(lV) B KOHTPOJIb 110 PE3yIbTATy U ONEPaTHBHO npu padote c
ero coictB. Pacro3naBanue | maboparopun u Ilo3naBatenbHbIe: NIPUHUMATh pelleHue, | Ja00paTOPHBIM
KapOOHATOB. JIOKa3bIBaTh HaJU4ue CTPOSIT PEYEBOE BHICKA3bIBAHUE B HaXOJAUTb o0opynoBaHueM M

JJAaHHOI'O Tra3a. YMeTb YCTHOH U IMCbMEHHO# hopme aJIeKBaTHBIE CIOCOOBI | PEeaKTHBaMH, OKa3bIBaTh
pacro3HaBaTh COJH KomMyHuKaTHBHBIE: B3aMMOJEICTBHS C HNEPBYI0 MOMOIIb MPHU
/3 noBToputs § 34 YTOIBHON KHCIIOTHI. YYHTBIBAIOT Pa3HbIE MHEHUS U OJHOKJIACCHUKAMU BO | OXKOTax W TpaBMaXx,
CTpeMSATCS K KOOPANHALUH BpeMs IIPOBEICHUS CBSI3aHHBIX C
Pa3MYHBIX TO3UIHH B MIPaKTHYECKOH peaKkTUBaMU M
COTPYAHUYECTBE paboTsl. 71a00paTOPHBIM
00opyIoBaHUEM,
UCCIIE0BATh CBOMCTBA
N3y4aeMbIX BELIECTB.
41 Kpemnuit. Oxen KpeMHUS 3HaTh cBOMCTBA KpeMHHUs, | [lo3HaBaTenabHBIE: PasBuBate ymeHus JlaBatp 06mIyro

(IV). KpemuueBast kuciora u
e€ comu. Crekino. LlemeHr.

/3 § 37, ynp. 3, tecroBbie
3aIaHus.
§ 38, ymp. 5

okcuna kpeMHISI(IV),
NIPUYNHY PA3ITHYUS
(bu3HYecKnX CBOMCTB
BBICIINX OKCHJIOB
yrieposa U KpeMHHSI.
YMeTh cOCTaBIATh
YPaBHEHUSI XUMHUYECKUX
peakuui,
XapaKTepU3yIOIINX
CBOICTBA KPEMHUS,
okcuna kpemHHA(IV).3HaTh
CBOMCTBAa KPEMHHEBOM
KHCJIOTBI, Ka4eCTBEHHYIO
peaxkIuio Ha CHJIMKATHI.
YMeTb COCTaBIATH
yYpaBHEHHSI XUMHYECKUX
peaxiui,
XapaKTepU3YIOIINX
CBOMCTBa KPEMHUEBOHI
KHCJIOTBI U €€ colel.

BEIOMpalOT Hanbosee YPPeKTHBHEIC
Croco0bl peleHus 3a1ad,
KOHTPOJIUPYIOT U OLICHUBAIOT
NPOLIECC U PE3YJIbTAT ACSITEILHOCTH
HCIIONB3YIOT MOUCK HEOOXOAUMOi
HUHGOPMALUK JJIS BHITOTHEHHS
yueOHbIX 3a/IlaHHl C
UCTIONB30BaHUEM yUeOHOM
JIUTEPATYPHI, BIAJACIOT 00IIUM
NPUEMOM peIleHHUs 3a1a4
KoMMmyHHKaTHBHBIE:
JIOTOBAapHBAIOTCS O PACIpeIeNICHUT
(GYHKIMH ¥ pOJICH B COBMECTHOM
JIeATeIbHOCTH YUUTHIBAIOT pa3HbIe
MHEHUS U CTPEMSITCS K
KOODPJIMHALMHN Pa3INUHBIX TO3UIMH
B COTPYJHHYECTBE JI0TOBAPHUBAIOTCS
0 COBMECTHOM JI€ATEILHOCTH IO
PYKOBOJICTBOM YUHUTEIsI

OLICHUBATh CUTYAaIHIO
U OIIEPATUBHO
NPUHUMATh PELICHHE,
HaxOJIUTh
aJIeKBaTHBIC CIIOCOOBI
B3aMMO/JICHCTBUS C
OJTHOKJIACCHUKAMHU BO
BpeMsi MPOBEICHUs
CaMOCTOSITENIbHOM
paboTHL.

XapaKTEPUCTUKY
KpPEMHHUSI Ha OCHOBaHUU
€ro MOJIOKCHHS B
NEePUOINYECKON
TaOIMUIEe M CTPOCHUS
ero aroma.
CaMOCTOSITEIHLHO
COCTaBIISAITh ypaBHEHUS
XUMUYECKUX PeakKlni,
XapaKTEePU3YIOIINX
CBOICTBA KPEMHUS U
okcuna kpemuus(IV), u
OOBICHATHL UX C TOYKHU
3pEHUs] OKHCIUTENbHO-
BOCCTAHOBHUTEIBHBIX
MIPOLIECCOB U
IIEKTPOIUTUYECKOM
IMCCOIALINH.
XapakTepu3oBaTh
CBOICTBa KPEMHUEBOMI
KHCJIOTHI U €€ COJICH.
CaMOCTOSITEIHLHO

. O6pasisl
MIPUPOJHBIX
KapOOHATOB U
CHIINKATOB.




COCTaBIIATh YPaBHEHHS
XMMUYECKUX PEaKLUH,
XapaKTEepU3yHOLIMUX
CBOICTBA KPEMHUEBOUI
KHUCJIOTHl U €€ coiel, u
OOBSCHSTh TH PEAKLUH
C TOYKU 3pEHUs

3EKTPOJIUTUIECKOM
JIUCCOIMALIUY.
42 Pemenne pacy€THBIX 3ama4 VYmeTs pemate pacuéTHble | PeryasiTuBHbIe: DopMHPOBATh CaMOCTOSITeNbHO
3a7a4 M0 YpaBHEHUSIM OcCyIIeCTBISIIOT MOUTArOBBIN OTBETCTBEHHOE paccMOTpeTh aJIrOPUTM
XMMHUUYECKHX pPEeaKklui ¢ KOHTPOJIb 110 PE3YJIbTATY OTHOILICHHE K pelIeHus 3a/1a4u Mo
A3, /3§37, UCIIONIb30BaHUEM BellecTB, | [lo3HaBaTebHbIE: YUYEHHIO, TOTOBHOCTh | YPaBHEHHIO XUMHYECKOM
§ 38. coJiepKalx Brnaneror o6uuM npremMom U CHOCOOHOCTH K peaxIuu c
ONpENeIEHHYI0 JO0JIO perieHus 3aaay CaMOpPa3BUTHIO U HCTIONB30BaHUEM
HpUMeceH. KoMMyHHKaTHBHBIE: camM000pa30BaHUIO. BEILECTB, COJIEPIKAIINX
Konrponupytot neictBus OTIPEAETIEHHYIO OO
napTHepa. npumeceid. Pemate
3aJa4d JaHHOTO THIIA.
43 O06o01ieHre Mo Teme 3HaTh CTPOCHHE AaTOMOB PerynsiTuBHbBIC: DopMHUPOBaAThH Pa6orats
«Hemetamisn». HEMETAaJUIOB, W3MEHEHHE BHOCSIT HEOOXOAMMBIE KOPPEKTHBBI B | [IEIOCTHOE WHIVBHIYAIbHO U B
CBOWCTB TIPOCTBIX JieficTBHUE MOCIIe €ro 3aBepIIeHNUs Ha | MHPOBO33pEHHE, rpymmax.
BEIIECTB HEMETAJUIOB U OCHOBE €ro y4eTa CJeJIaHHbIX COOTBETCTBYIOIIEE
/3 TlonroroButscst K X COEAMHEHHH B oubok. [lo3naBaTenbHbIE: COBPEMEHHOMY
KOHTPOJIBHOH paboTe 1o 3aBUCHMOCTH OT 3apsia CTPOSIT pedeBOE BHICKa3bIBAaHHE B YPOBHIO Pa3BUTHSA
reme «HeMeTamIbhy. sapa aTOMOB HEMETaJUIOB. | YCTHOW M MHChMEHHOH (opme HayKH, |
YMeTb OOBACHSATH KoMMyHHKATHBHbBIE: KOMMYHUKaTHBHYIO
CBOHCTBA HEMETAIIIOB M MX | KOPPEKTUPYIOT ICHCTBUS MapTHEpa | KOMIIETEHTHOCTH B
COEIMHEHNH B CBETE OOIIeHNH 1
TIPE/CTaBICHUI 00 COTPYJHUYECTBE CO
OKHCITUTEIIFHO- CBEPCTHUKAMHU B
BOCCTAHOBUTEIIBHBIX nporecce yueOHOIt
peakuusIx u JIeATeIIbHOCTH.
3JIEKTPOJIUTUYECKOU
JIMCCOIHAITIH.
44 KonTtponbnas paGora Ne2 YMeTs UCNOB30BaTh PeryasiTuBHBIE: OCYIIECTBIISAIOT ®DopMHpOBaTh CaMocCTOSITENBHO
no teme «Hemeramib». NpUOOpPETEHHBIE 3HAHMUSL. TIOLIArOBBI M UTOTOBBII KOHTPOJIb | OTBETCTBEHHOE BBITIOJHATD 33/1aHUA
TI0 Pe3yJbTaTy OTHOILICHHE K orpeenEHHON
YYEHHUIO, TOTOBHOCTh | CIIOKHOCTH TIO
J/3 3apanus Het 1 CIIOCOOHOCTH K poiiieHHOMY
CaMOPAa3BUTHIO H Marepuany
camM000pa30BaHHIO.
45 XapakrepucTuKa METaJIOB. YMeTs npuMeHsATh 3HaHUsA | PeryasiTuBHBIE: dopMupoBaTh XapakTepHu3oBaTthb JLo.7. N3yuenue
0 METAJUINYECKOH CBSA3H IIPUHUMAIOT ¥ COXPAHSIOT YUeOHYI0 | HEeJOCTHOE MeTaIbl Ha OCHOBaHMHU | 00pasloB




IUISL pa3bsCHEHUS 3ajady, INIAHUPYIOT CBOM JICHCTBHA | MHPOBO33PEHHE, UX TIOJIOXEHUS B METaIJIOB.
(u3nYecKuX CBOMCTB B COOTBETCTBHUHM C IIOCTABJICHHOI COOTBETCTBYIOLIEE HNEePUOIUUECKON cUcTeME
/3 § 39, ynp. 4, TecToBBIC METaJJIOB. 3a/1a4eil U yCIOBUsIMU €€ COBPEMEHHOMY U CTPOCHHSI UX ATOMOB.
3a/IaHus; peanuzanuu YPOBHIO DPa3BUTHUSA OOBSCHATD
Ilo3naBaTenbHbIE: HayKH. 3aKOHOMEPHOCTHU
HCIONB3YIOT 3HAKOBO — HU3MEHEHUs CBOMCTB
CHUMBOJIMYECKHE CPEJCTBA METaJUIOB N0 HEepUOTY
KomMmyHuUKaTHBHBIE: n B A-rpynmax.
apryMEHTHPYIOT CBOIO TTO3ULUIO U Hcnons3oBaTh
KOOPJHHHUPYIOT €€ C MO3UINN pUOOpETEHHBIE 3HAHUA
MIApTHEPOB B COTPYJHUIECTBE 0 METaJUIMYECKOH CBSI3U
OIIPEAEIIAIOT CBOIO JINIHYIO JUTS pa3bACHEHUS
MO3UIINIO, a/IeKBATHYIO (bu3HYeCKUX CBOMCTB
i epeHIMpPOBaHHYIO METAaJUIOB.
CaMOOIIEHKY CBOMX YCIIEXOB B
yuebe
46 HaxosxneHue MeTansos B YMeTh OOBSCHSTH PerynsiTuBHbBIC: DopMHUPOBaThH OtpabateiBaTh
NPUPOJIE U 0OLIHE CIIOCOOBI CHOCOOBI TOJTyYEeHUS YUUTBIBAIOT NIPABUJIO B [EJIOCTHOE
HX MOJTyYEHHUS. METAJIOB C TOYKH 3PEHHS | IUIAHUPOBAHMU M KOHTPOJIE CIIOCO0a | MUPOBO33pEHUE, HaBBIKM COCTaBJICHUA
MIpeACTaBIEHUI 00 JIEUCTBUS COOTBETCTBYIOIIIEE ypaBHEHUH
OKHCIIUTEIIBHO- IHo3naBartenbHbIE: COBPEMEHHOMY OKHUCIIUTEIBHO-
/3 § 40, ymp. 3. BOCCTAHOBHTEIIbHBIX UCTIONB3YIOT MTOUCK HEOOXOJMMOM YPOBHIO DPa3BUTHUSA BOCCTAHOBUTEIILHBIX
Iporeccax. nH(popManuy 11 BBITTIOTHEHUS HayKH, H peakuuii. Pemats
Y4eOHBIX 3aaHUM C KOMMYHUKATUBHYIO pacy€THbIC 3a/1a4n.
HCTIONIb30BAaHUEM YueOHOM KOMITETEHTHOCTb B
JINTEpaTyphl oO1eHnu u
KoMMyHUKaTHBHBIE: COTPYAHHUYECTBE CO
YUUTBIBAIOT pa3HbIe MHEHUS U CBEpCTHUKAMH B
CTpeMsTCA K KOOPAWHAIINN nporecce yueOHOI
Pa3IMYHBIX TO3UINH JIeATeIIbHOCTH.
47 XuMmuueckue cBoicTBa YMeTs monb3oBaThCA PerynsitTuBHbIe: DopMHpOBaTh 3anuceIBaTh YpaBHEHUS
METaJJIOB. EKTPOXUMHUYECKIM MIOCTaHOBKA y4eOHOM 3a1a4n Ha LIEJIOCTHOE PpeaKIuid,
DIEeKTPOXUMUYECKHUN Psift pSIOM HampsDKeHUH OCHOBE COOTHECEHHSI TOT'0, UTO MHPOBO33pEHHE, XapaKTepU3YIOMINX
HaNpsDKEHUI METaIoB. METaJUIOB, COCTaBJISATh U3BECTHO M YCBOCHO , U TOTO, YTO COOTBETCTBYIOIIIEE XMMHUYECKHE CBOWCTBA
YpaBHEHHUS XHMHUYECKUX eIe HeU3BEeCTHO COBPEMEHHOMY METaJUIOB C TOYKH
peaxkuui, Ilo3naBaTeJbHBIE: YPOBHIO DPa3BUTHUSL 3pEHUsT OKUCIIUTEIBHO- gszj&oneﬁcmne
A/3 § 41, yop. 3. XapaKTEePU3YIOIIHNX BBIJBM)KEHUE TUIIOTES, UX HayKHu. BOCCTaHOBUTEIIbHBIX
CBOIiCTBa METAJIJIOB, U 000CHOBaHME, JOKA3ATEILCTBO nponeccoB. ColOronath METajios ¢
OOBSICHATH CBOHCTBA KoMMyHuKaTHBHBIE: MIpaBHa TEXHUKHU IC)SJCTZ];IOpaMH

METaJZIOB B CBETE
MpeCTaBICHUN 00
OKHCIIUTEILHO-
BOCCTAHOBHUTEIBHBIX
MpoLEeccax.

Yy4JacTBYIOT B KOJUIEKTUBHOM
00CYXIEHUH IPOOIIEM, TIPOSIBIISIOT
AKTHBHOCTH BO B3aUMOJICHCTBHUHM /IS
peLIeHUs] KOMMYHUKaTHBHBIX U
TI03HABATENbHBIX 33/1aY;
(OpMHUPYIOT YMEHHS HCIIOIB30BaTh
3HaHU B OBITY

Oe3omacHoCcTH TIpH
pabore ¢ 71a00paTOPHBIM
o0opynoBaHueM u
XUMHYECKHUMH
peakTUBaMu.
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CrnaBbl.

/3§42, ynp. 2.

3HaTh COCTaB W CTPOCHHE
CIUIABOB, OTIHYHE
CIUIAaBOB OT METAJLIOB.
YMeTb 00BSICHATD, MOYEMY
B TEXHHKE IIHPOKO
HCTIONB3YIOT CILIABHI.

PerynsiruBHbIe:

IIOCTaHOBKA y4eOHOM 3a1a4n Ha
OCHOBE COOTHECEHUS TOT'0, YTO
H3BECTHO M YCBOGHO , U TOTO, YTO
ele HeU3BECTHO
IMo3naBarenbHbIE:

BBIJIBIDKEHUE THIIOTE3, UX
000CHOBaHUE, T0KA3aTEIBCTBO
KoMMyHuUKaTUBHBIE:
Y4acTBYIOT B KOJIZIGKTUBHOM
00CYyXIeHUH MTPOOIEeM, TIPOSIBIISIOT

AKTUBHOCTH BO BSaHMOHGﬁCTBHH JUIsL

pelLIeHUs] KOMMYHUKAaTHBHBIX U
MI03HABATENbHBIX 33/1aY;
(OpMHUPYIOT YMEHHS HCIIOJIb30BATh
3HAHMS B OBITY

dopmHupoBaTh
LIEJIOCTHOE
MUPOBO33pEHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY
YPOBHIO DPa3BUTHS
HayKH.

CpaBHHBAaTh METAIBI U
CIIaBbI

49 [IlenouHble MeETAIBL. YMeTp XapakTepu30BaTh PeryisiTuBHBIC: ®dopMupoBath XapakTepu3oBarhb
LIEJIOYHbIE METaJUIbl Ha TUIAHUPYIOT CBOM JICHCTBHSA B CBSA3H | OTBETCTBEHHOE MOJIOKEHHE MIETOYHBIX
OCHOBAaHMH X TOJIOXKEHHUS | ¢ IOCTAaBJICHHOI 3a1aueil u OTHOIIICHHE K METaJUIOB B
/3§43 (mo c. 153), ymp. B IIEPHOIMYECKOI TaOMNIe | YCIOBHSMM €€ PelleHHS, YYEHUI0, TOTOBHOCTh | HEPHOAMYECKON
1, TECTOBBIE 3a1aHUS U CTPOCHHSI aTOMOB, YYUTHIBAIOT IIPABUIIO B 1 CHOCOOHOCTH K TabnHIe 1 CTPOEHHE HX
COCTaBIISITh YpaBHEHUSA IUITAHUPOBAHNH U KOHTPOJIE caMo00pa30BaHuUIO. aTtomoB. OtpabaTsiBaTh
PpeaKIuid, croco0a peneHus YMEHHE 3aIliChIBATh
XapaKTEPU3YIOIIHX IMo3naBarenbHbIE: YpaBHEHHUSI PEaKIIHH,
CBOHCTBA MIETOYHBIX CTaBAT U POPMYIHPYIOT XapaKTepU3YIOMINX
METaJUIOB, U OOBSICHSATH IeNTH U IPOOIIeMbI ypoKa XHMHUYECKHE CBOMCTBA A .
UX B CBETE UCIIOJB3YIOT IOUCK HEOOXOJUMOM IIETOYHBIX METAJIOB Bsaumoneticrane
MIpeCTaBIeHUN 00 UH(OPMALIUK AJISl BBITOTHEHUSI [HCTOTHBIX
3MEKTPOTUTHIECKOM yueOHbIX 3a/IlaHHl C METAILIoB €
JUCCOLMAINHN U UCTIOJIB30BaHHEM ydeOHON BOROH.
OKHUCITUTEIIFHO- JIUTEPATYPBI
BOCCTaHOBUTEIBHBIX KoMmyHuKaTHBHBIE:
nporeccax. a/IeKBaTHO UCIIOJIB3YIOT peYeBbIe
cpernctBa s 3h(HEeKTUBHOTO
penIeHns] KOMMYHUKaTHBHBIX 33134
YUHUTHIBAIOT Pa3Hble MHEHHS U
CTPEMSITCS K KOOPANHALIUH
Ppa3IMYHBIX MTO3UIUH B
COTPYAHUYECTBE
50 Maruui. YMeTh XapakTepu30BaTh PerynsituBHbIe: ®dopMmupoBath OTtpabaTeIBaTh yMEHHE
[leouHO3eMeETBHEIE M3MEHEHHE OCHOBHBIX IUIAHUPYIOT CBOM JICHCTBHS B CBS3H | OTBETCTBEHHOE COCTaBJISITh ypaBHEHHS
METAJIBL. CBOICTB OKCHIOB U C IIOCTaBJICHHOH 3a7aueil u OTHOIIEHUE K YUEHHUIO | PEaKLuii, . O6pa3isl
THJPOKCHJIOB ILENOYHBIX YCJIOBHUSIMH €€ pelleHUs], U KOMMYHHKATHBHYIO | XapaKTepU3YIOIINX Ba)KHEHIITNX
METAJIOB C YBEJIMYEHUEM | YYUTHIBAIOT IIPABMIIO B KOMITETEHTHOCTb. XMMHUYECKHE CBOWCTBA COeIMHEHUI
/3§43, ynop. 3 3apsja siIpa aToMoB IUTAaHUPOBAHUU U KOHTPOJIE OKCHJIOB U HATpHs, Kalus

METAJIJIOB, OOBICHATH
CBOMCTBA 3THX
COCIUHEHNN B CBETE

crioco0a peneHus
IMo3naBarTeJbHbIE:
CTaBsIT U POPMYIUPYIOT

TUAPOKCHUIAOB MICJIOYHBIX
METAJIIOB C TOYKH
3pCHHS OKHUCJIUTCIIBHO-




TpeacTaBiIeHuld 00
OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJILHBIX
nporeccax.

e U TPOOJIEMBI YpOKa
UCTIONB3YIOT MTOUCK HEOOXO MO
nH(opMannu JJ1s BHITTIOJTHEHUS
yueOHBIX 3a/1aHHH C
UCIIONIb30BAaHUEM YueOHOMH
JIUTEPATYPHI
KoMmyHuKaTHBHBIE:

aJIeKBAaTHO UCIIONB3YIOT PEUYEBHIC
cpeznctBa s ) (HeKTHBHOTO
pelIeHnsT KOMMYHHKAaTHBHBIX 33134
YUYHUTBIBAIOT pa3HbIC MHEHHS H
CTPEMSITCS K KOOPJHHALINH
Pa3IMYHBIX TO3UIHH B

BOCCTAHOBHUTEIBHBIX
MIPOLIECCOB U
IIEKTPOJIUTUYECKOM
MCCOLMALMHT

COTPYAHUYECTBE
51 Baxxneiimue coelMHEHUS YMeTh XapakTepu30BaTh PeryisiTuBHBIC: ®dopMupoBath OtpaboTKka yMeHui
kanbimd. JKECTKOCTH BOJIBI. aneMeHTsI [IA-rpynmel Ha | IUTAHUPYIOT CBOM JCHCTBUS B CBA3M | IIEJIOCTHOE 3alMCBIBATE yPABHCHUS |
OCHOBAHHMHU X MONOKEHHS | C NOCTABJICHHOI 3aKa4el U MHPOBO33pEHHE, peaxImi, BsanmMoieiicTare
B IIEPHOJINYUECKOI TabUIe | YCIOBUAMH €€ pelleHHUs, COOTBETCTBYIOIIEE XapaKTepU3yIOIUX .
/3 § 44, yop. 3, TecToBbIE | U CTPOEHHUS ATOMOB. YYUTBHIBAIOT MPABUJIO B COBPEMEHHOMY XUMHUYECKHE CBOWCTBA 3eMeNbHBIX
3a/IaHus; YMmets COCTABIATE IJIAHUPOBAHUM U KOHTPOJIE YPOBHIO DPa3BUTHS LIEJIOYHO3EMENBHBIX METAIIOB C
YpaBHEHMs peakuui, crioco0a perreHust HayKu, U METaJJIOB C TOYKHU BOZOI.
§ 45, ymp. 4, TectoBoe XapaKTEPH3YIOIIUX [o3naBarenabHbIE: KOMMYHUKATHBHYIO 3pEHUs] OKHUCIUTENBHO- OGpasis!
3aaHHE . CBOMCTBA KvaJ'IB].[I/ISé U €ro | CTaBsT U (1)06pMmepy10T K(6)MH6T6HTHOCTB B BOCCTaHOBUTENbHBIX BaKHEHMIIIX
COE/IMHEHNUH, U OOBACHATE | LIETH M NPobIeMbl ypoka 5 0o0LIEeHNH U IIPOLIECCOB U § TPHPOIHEIX
HX B CBETE NPE/CTABIEHHH | HCHOMB3YIOT HOHCK HEOO0XO MO COTPYIHUYECTBE CO 3NEKTPOJIUTUYECKOM COEHHEHMUIA
00 9JIEKTPOIUTHUYECKOI uHpopMaLK ZULA BBITIONHEHHA B3pPOCTBIMH U JTUCCOITHALINH. MarHus,
JUCCOLMAINHN U yueOHbIX 3a/IlaHuH C 5 CBEPCTHHKAMH. KaTbIlHs,
OKHUCITUTEIIFHO- UCTIOJIB30BaHHEM y4ueOHOH
BOCCTAHOBUTEIIBHBIX JUTEPaTypsI 0.9
L0.9.
mporeccax. 3HaTh KoMMyHUKaTHBHBIE:
O3HakoMJIeHUE
Ka4eCTBEHHYIO PEaKIHIo a/IeKBaTHO MCTIONB3YIOT pEUeBhIe .
CO CBOMCTBaMH
Ha WOHBI KajblOWsA.3HaTh, | cpencTsa st 3pQeKTHBHOTO
u
geM 0O0yCJIOBJICHA peleHnss KOMMYHUKAaTUBHBIX 3a]a4
N IIpeBpalCHUSIMU
KECTKOCTh BOJBL. YMETh YUUTBHIBAIOT Pa3Hble MHEHUS U KADGORATO
HaTOB W
Pa3BACHATH CIOCOOBI CTPEMSITCS K KOOpIMHALUI P
N . THIPOKapOOHATO
YCTpaHEHUsl >KECTKOCTH Ppa3IMYHbIX O3ULUH B
B.
BOJIBL. COTPYAHUYECTBE
52 AOMHAHUI. YMeTh COCTaBIATH PerynsituBHbIe: ®dopMmupoBath OTtpabaTeIBaTh HABBIKU
YpaBHEHHUSI XMUMHUYECKHX IUTAaHUPYIOT CBOM JEHCTBUS C LIEIOCTHOE COCTaBJICHUS] ypaBHEHHI Zé N
N . . 3anMo/ieiicTBre
/3 § 46, ymp. 1 TecToBbBIe peaxkuui, TIOCTaBJIEHHOM 3a/layeil U MHPOBO33pPEHHUE, OKHCIIUTEIIBbHO- 5
ATIOMHUHUS C
3aanHus XapaKTepU3yIOUIUX OO0LIMe | YCIOBHSIMH €€ pelleHHUs, COOTBETCTBYIOLIEE BOCCTAHOBUTEIIbHBIX i 06
o . BOJIOM. a31(bI
CBOIMCTBA aTIOMMHUS, OLICHUBAIOT ITPABUIBHOCTD COBPEMEHHOMY peaknuii. O6cyknaTh Jlor. L opasil
. . BaXKHEHIIHNX
OOBSICHATH 3TH pPEaKkUWH B | BBINOJHEHUS JEHCTBHS YPOBHIO DPa3BUTHUS JIEMOHCTPaLlMOHHBIN
N MIPUPOIHBIX
cBere mnpexacrasineHnii 00 | Io3naBaTeibHbIe: HayKH, U JKCIIEPUMEHT. PHPOJIHbIX
N COEMHEHU
OKHUCIIUTEIBHO- CaMOCTOSITENILHO BBIAEISIOT U KOMMYHUKaTHUBHYIO OnuceiBaTh CBOICTBa A
ATFOMUHUS
BOCCTAHOBUTEIBFHBIX (hopMyIHPYIOT TIO3HABATENBHYIO KOMIIETEHTHOCTD B M3y4aeMbIX BEIIECTB.
11eJTb, HCIIONB3YIOT O0IHe NpueMbl | OOIIEHUH U




mpouneccax.

perIeHus 3aaaq
KomMyHuKaTHBHBIE:
JIOITyCKalOT BO3MOXKHOCTb

COTPYJHUYECTBE CO
CBEPCTHUKAMHU B
nporecce yueOHO#

Pa3IMYHBIX TOYEK 3PEHHs], B TOM JEeATEBHOCTH.
yyclie He COBMAJAIONINX C UX
COOCTBEHHOH U OPUEHTHUPYIOTCS Ha
TIO3MIIMIO apTHEpa B OOIIEHUN U
B3aMMOJIEICTBHU
53 Baxnelinme coeqMHEHUS YMeTs moKa3bIBaTh PeryasiTuBHbIe: DopMHPOBATh OTtpabaTbIBaTh HABBIKK
AIIOMHUHUS. amdoTepHBIil XapakTep IUTAaHUPYIOT CBOM JIEHCTBUS C LIETOCTHOE MIPOBEICHNUS
COCAMHEHUS, COCTaBIIAThH MIOCTABIICHHOH 3a7adeil u MHPOBO33PEHHE, XHMHYECKOTO
YpaBHEHHS YCIIOBUSIMH €€ PEIICHHS, COOTBETCTBYIOILIEE 9KCTIEPUMEHTA.
A3 §47, ynp. 4 COOTBETCTBYIOIIUX OLICHUBAIOT ITPABHIBHOCTD COBPEMECHHOMY CobmroaTs mpaBmiia
XUMHUUYECKHX PeaKUid 1 BBITOJIHEHUS efcTBUA YPOBHIO DPa3BUTHUSA TexHUKkH OezomacHoct. | J1.o.10.
OOBSCHITh UX B CBETE Ilo3naBaTenbHbIE: HayKH, U IIpaxTudecku [Tomyuyenue
Npe/ICTaBICHUI 00 CaMOCTOSITENIFHO BBIJEIAIOT U KOMMYHUKaTUBHYIO JIOKa3bIBaTh THAPOKCHIA
3MEKTPOIUTHIECKOM (OpMYIHPYIOT ITO3HABATENBHYIO KOMIIETEHTHOCTb B amM(OTepHBI XapakTep ANIOMHUHUS U
JMCCOIHAITIH. LeJTb, UCTIONIB3YIOT OOIIKe MPUEMBbl | OOIICHHU U OKCHJOB U B3aUMO/IeiicTBHUE
perieHus 3aaay COTPYAHUYECTBE CO THIPOKCUIOB ero c
KoMMyHHKaTHBHBIE: CBEPCTHUKAMHU B anmfoMuHUs. ONHCHIBaTE | KUCIOTAMH U
JIOITyCKaIOT BO3MOXHOCTb nporuecce yueOHOH n3ydaeMble BeIecTBa B | IIENIOYaMH.
Pa3sINYHBIX TOYEK 3PEHNUS, B TOM NMESITCITbHOCTH. X0I€ IpOBCACHNA
YHCIIe He COBIAIAIONINX C X XHMHICCKOTO
COOCTBEHHOH M OPHEHTUPYIOTCS Ha JKCHICpUMCHTa.
TIO3HIINIO ApTHEPa B OOIICHUN U
B3aUMO/ICHCTBUH
54 XKeneso. 3HaTh CTPOCHHE aToMa PeryasiTuBHbIe: DopMHpOBaThH OtpabaTeIBaTh yMEHHUE
xKesesa, (pU3MUECKHe U [TmaHupyIoT cBOM JeHCTBUSA C [EJIOCTHOE COCTaBIIATh YPaBHEHUS
XMMHUYECKHE CBOMCTBA IIOCTaBJICHHOM 3aJauell u MHPOBO33PEHHUE, peakuui,
/3 § 48, ymp. 2, TecToBbIe xKeJe3a. YMETh pa3bsACHITh | YCIOBHSMH €€ PelIeHHU, COOTBETCTBYIOIIEE XapaKTepU3YIOMINX
3aaHMUs. CBOICTBA keJie3a B CBETE | OIEHHBAIOT MPABMIEHOCTD COBPEMEHHOMY XMMHUYECKHE CBOWCTBA JI. O6pasus! pyn
TIPE/CTaBICHU 00 BBINTOJTHEHUS AEHCTBUS YPOBHIO Pa3BUTHSA JKeJle3a C TOYKM 3PEHHUs | xkenesa.
OKHUCIIUTEIbHO- I[lo3naBaTeabHbIE: HAyKH, U OKHCIINTEIHHO-
BOCCTaHOBUTEIBHBIX CaMOCTOSITeNILHO BBIICISIOT U KOMMYHUKaTHBHYIO BOCCTaHOBUTEIBHBIX Cxuranue
npoueccax H (OpMyIHPYIOT ITO3HABATEIBHYIO KOMITETEHTHOCTb B MIPOLIECCOB. JKeresa B
JMEKTPOTUTHICCKOM 11eJTb, UCIIONB3YIOT O0IIHMe NprueMbl | OOIICHUH U CaMoCTOSITETEHO KHCJIOpOJe |
JUCCOLIMALUH. pereHus 3aaa4 COTPYJHHUYECTBE CO paboraTth ¢ y4eOHHKOM | XJIOpe.
KoMMyHuKaTHBHBIE: CBEpCTHUKAMH B
JlomyckaroT BO3MOXHOCTh mmporecce ydaeOHoit
Pa3IMYHBIX TOYEK 3PEHHs, B TOM JIeATEeIIbHOCTH.
YHcIie He COBIAJAIONINX C UX
COOCTBEHHOH.
55 CoenuHeHus xenesa. 3HaTh CBOICTBa PerynsiTuBHbIe: DopMHUpOBaTh OtpabarbiBaTh JLo.11.
coenunenuit Fe(Il) u [TnanupyroT cBOM AeHCTBUSA C LIEJIOCTHOE JKCIIEPUMEHTAJIbHbIE KauecTBeHHble
A/3 § 49, yop. 3, TecToBble Fe(II). YMeTh cocTaBiATh | MOCTABJICHHOW 3amaucii u MHPOBO33pPEHUE, YMEHHS, COOII0IATh peakuuu Ha
ypaBHEHHS YCIIOBHSIMU €€ peleHus], COOTBETCTBYIOIIEE IpaBWia TEXHHUKH nonsl Fe?* u




3aJlaHus.

COOTBETCTBYOIIHX
peaxiuii B cBeTe
MPECTaBICHUN 00
INEKTPOJTUTHYECKOM
JUCCOLMAIUU U
OKHCIIMTEILHO-
BOCCTAHOBHUTEIBHBIX
mporeccax.

OLICHNBAIOT IIPaBHIBHOCTH
BBITNOJIHEHUS JefcTBUS
Ilo3naBatenbHbIe:
CaMOCTOATENBHO BBIIENAIOT U
(OpMYIHPYIOT ITO3HABATENBHYIO
LIeJTb, UCTIONB3YIOT OOIINeE TPUEMBI
pelieHus 3a1a4d
KoMMyHuUKaTUBHBIE:

JlomyckaroT BO3MOXXHOCTh
Pa3IUYHBIX TOYEK 3PEHHA, B TOM
YHCIIe HE COBIAIAIONINX C UX
COOCTBEHHOM.

COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH,
KOMMYHUKATUBHYIO
KOMIIETEHTHOCTh B
OOIIEHNH U
COTPYJHUYECTBE CO
CBEPCTHUKAMH H
B3POCIIBIMHU.

0€301I1aCHOCTH.
OTtpabareiBaTh yMCHUE
3aIUCHIBATh yPaBHCHUS
peakuui,
XapaKTePU3YIOIIUX
XHMUYECKHE CBOMCTBA
COCOUHEHUM Kejie3a ¢
TOYKH 3PEHUS
OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX
MIPOIIECCOB U
3JEKTPOJIUTUIECKOM
JIACCOI[UAIIHH.,
CaMOCTOSITEIbHO
paboTaTe ¢ y4eOHHUKOM.

Fed*

56 IpakTnyeckass padora 7. YMeTh NpUMEHATH PerynsitTuBHble: PasBuBate ymeHwus CoOmonars npasuia
Pemenne TeopeTHyeckrue 3HaHMA Ha | OCyIIEeCTBISIOT MOIIATOBBIH OLICHMBATh CUTYAalHI0 | TEXHUKH 0E30IacHOCTH
9KCTIEPUMEHTAIBHBIX 33134 MIPaKTHKE, OOBSICHITH KOHTPOJIb 110 PE3YIbTATY 1 OTIEPATHBHO npu pabote c
mo teme «MeTamibl». HaOMIONCHUS U IMo3naBarenbHbIE: NIPUHUMATh pEIIeHue, | Ja00paTOPHBIM

pe3ynbTaThl MPOBOAUMBIX | CTpOST pedeBoe BHICKa3bIBAaHHE B HaXOJHTh o0opynoBaHHEM H
OTIBITOB, XapaKTEpU30BaTh | YCTHOH M MHCHMEHHOH hopme a/IeKBaTHBIE CIOCOOBI | XHUMHYECKHMHU
/3 noBToputs § 49 ycioBus TeueHus peakuuii | KoMMyHUKaTUBHBIE: B3aUMOJCHUCTBUS C peaKkTUBaMHU, OKAa3bIBaTh
JI0 KOHIIa B pacTBOpax Y4YUTBIBAIOT pa3Hble MHEHUS U OJTHOKJIACCHUKAaMHU BO | MEPBYIO IIOMOIIbL MpPH
JJIEKTPOJIUTOB. CTpeMsTCA K KOOpAUHAIUN BpeMs IPOBEICHUS OKOrax M TpaBMax,
Pa3IMYHBIX HO3ULUI B NpaKTHYECKOU MOJYYSHHBIX TPHU
COTPYTHUYECTBE paboTHL. paboTe ¢ peakTHBaMH W
71a00paTOPHBIM
000pyIOBaHUEM,
HCCIe0BaTh CBOMCTBA
N3y4aeMbIX BEIECTB.
57 O06o0wmatomuii ypok 1o reme | O6001HMTh 3HAHUS 110 TeMe | PeryJsiTUBHBIE: dopMHpOBaThH OTtpabaTeIBaTh YMEHHS
«Mertabn» «MeTamb» BHocsT HE0OX0MMBIE KOPPEKTHUBHI | IIETIOCTHOE IO 3aITUCH YpaBHEHUI
B JICHCTBHE MOCIIE €T0 3aBEpIICHUST | MHPOBO33pPECHHE, XMMHUYECKHUX PEaKIUid,
/3 TloBTOpUTE TEMY Ha OCHOBE €r0 U yueTa Xapakrepa COOTBETCTBYIOILIEE PELICHHUIO 3a/1a4 110 TEME
«Mertamsl». ITogroToBUTHCS CJICITAaHHBIX OIINOOK COBPEMECHHOMY «Mertamibl»y
K KOHTPONBHOI paGoTe. KOMMyHnKaTnBHEﬂe: YPOBHIO DPa3BUTHUS
KOHTPOJIUPYIOT ICHCTBHS apTHEpa | HaYKH,
KOMMYHUKaTHBHYIO
KOMITETEHTHOCTh B
OOIIeHNN U
COTPYAHUYECTBE CO
CBEPCTHHKAMHU M
B3pPOCIIBIMHU.

58 Kontpoabnass padora Ne3 YMeTp HCIONB30BaTh PeryasiTuBHbIe: dopMHpOBaTH CaMoCTOSITeTEHO

1o teme «MeTaybly». OCYIIECTBIISIIOT UTOTOBBINA 1 OTBETCTBEHHOE BBITIOJHATD 331aHUS




NPUOOpPETEHHBIE 3HAHMAL. MIOIIArOBBII KOHTPOJIb 10 OTHOILIICHHE K omnpenenéHHON
pe3ynbTary YUEHHI0, TOTOBHOCTh | CIOKHOCTH IO
J1/3 3amaHns HET Ilo3naBaTenbHBIE: CTPOAT B U CHOCOOHOCTH K IpoiiieHHOMY
ICbMEHHOH (opme. CaMOpPa3BUTUIO U MaTepuay.
camM000pa30BaHUIO.
59 OpraHuueckas XUuMHUs. 3HaTh HOHATHUS PeryasiTuBHbIe: DopMHPOBATh CocTaBisATh KOHCIIEKT
«OpTaHUIECKas! XMMUS, IUTAHUPYIOT CBOU JICHCTBHA B pOCCHICKYIO nexkunu. BwpabaTsiBaTh
/3§ 51, ymp. 6, TecToBbIe «OpraHu4ecKue COOTBETCTBUM C ITOCTABJICHHOM TPAXKAAHCKYIO YMEHHUE COCTaBJISATH
3aIaHus. BEILIECTBAY, 3a7adeil U yCIOBHAMH €€ HUACHTUYHOCTD, CTPYKTYpHBIE (HOpMyIIBI
«yTJIEBOJOPOIBI», peanuzanun MIaTPHOTHU3M, OpraHu4eckux BemecTs. | JI. Moxgenu
«CTpyKTypHBEIe (popMynbl». | [Io3HABaTE/ILHBIE: yBaXX€HHE K CBOEMY MOJIEKYJT
3HaTh OTJINYUS CTaBAT U GOPMYIIUPYIOT LETH U Hapoay. OpraHUYeCcKuX
OpraHMYeCKUX BEIIECTB OT | MPOOJIEMBI YpOKa; OCO3HAHHO U BocnuteiBate 4yBCTBO COEIUHEHUI.
HEOPTraHNYEeCKUX. YMeTh MIPOU3BOJILHO CTPOSIT B YCTHOH U TOpAOCTU 3a
COCTaBJISITh CTPYKTYpHBIE | MUCbMEHHOW (opme OTEYECTBEHHYIO
(bopMyBl  ITPOCTEHIITHX KomMyHuKaTHBHBIE: HayKy.
yTJIEBOAOPOIOB. BJIaJICHUE MOHOJIOTHYECKOH 1
JMaIorHIecKoii popmaMu pedn
60 [IpenenpHble YrIeBoAOPOBI 3HaTh OTAENBHBIX PeryasiTuBHbIE: dopMHpOBaTh CocTaBisiTh KOHCIEKT
(HaCBIIICHHBIE). MIPEACTaBUTENCH aJKAHOB | pa3lIMyaroT CIIOCO0 M Pe3ysIbTaT 9KOJIOTUIECKOE nexkuuu. OtpabaThIBaTh
(MeraH, aTaH, IpOIaH, JEeHCTBUSA MBIIIJICHHE Ha OCHOBE | yMEHHS COCTaBISAThH
OyrtaH), nx ¢usndeckue u | [lo3HaBaTesbLHbIE: MIPU3HAHUS [EHHOCTH | CTPYKTYpHBIE (hOpMyIbI L. Topenue
/3§ 52, yop. 2. XUMHUYECKHUE CBOICTBA, BJIAJICIOT OOIIUM ITPUEMOM J)KU3HU BO BceX €€ aJIKaHOB, OIPENEIAThH yl:HeBOIlopOI[OB
[TOArOTOBUTH YCTHbIE OTpeIeIeHUs] TOMOJIOTOB, perieHus 3aaay HPOSIBIICHUSIX U TOMOJIOTH 1 oGHapyKeHue
COOBIIEHHS O MpPUMEHEHHH TOMOJIOTHUYECKOTO PsJia. KoMMyHuUKaTHBHBIE: 3 OCO3HaHMSA YTJIEBOJIOPO/IOB. HPOJYKTOB HX
YMETh COCTaBIATh JIOTOBAapHUBAIOTCS O COBMECTHOI HEOOXOUMOCTH
METaHa, O €ro pojiH B TOPEHMS.
CTPYKTYPHBIE (OPMYIIBI JeSITeIbHOCTH TI0J] PYKOBOJICTBOM OTBETCTBEHHOTO,
NAPHHUKOBOM dpexre. AJIKAHOB. yUUTENA OepexkHOro
OTHOIIEHHS K
OKpy’Karouieil cpene.
61 Henpenensusie 3HaTh CTPYKTYpHBIE PerynsitTuBHbIe: DopMHpOBaTh CocCTaBIsATh KOHCIIEKT
YTIIEBOIOPOIBI GbopMyBl dTHIEHA U pa3iIM4aroT croco0 U pe3yiabTaT TOTOBHOCTh H nexiuu. OTpabaTbIBaTh
(HEeHACHIIIICHHBIE). aleTuwieHa, ux JIEUCTBUS CITOCOOHOCTh K YMEHHMS COCTaBJIAThH J.Ionyuenue
¢dusnveckue u IMo3naBaTe/bHbBIE: 00pa3oBaHUIO, B TOM | CTPYKTypHBIE (OPMYIBI | yTHiIeHa.
[omumepsl. XMMHYECKHE CBOICTBA, BJI/ICIOT OOIINM ITPUEMOM qHcie OpPTaHMYECKHUX BEIIECTB, | KauecTBEHHBIE
Ka4yeCTBEHHBIC PEaKIIMH Ha | PEIIeHHS 3a71ad camM000pa30BaHHIO, 3aIUCBHIBATH YPABHEHHMS | peakuud Ha
HenpeaebHbIe KoMmyHuKaTHBHBIE: OCHOBBI peaxiui, THIIEH.
J/3 § 53, ynp. 5.§ 54, ynp. | yrieBogoponsl. YMeTb KOHTPOJHUPYIOT ACUCTBUS MapTHEPA | HKOJIOTHUYECKOrO XapaKTEepU3yIOIIHUX
2. COCTaBIIATh CTPYKTYpHBIE MBIIIUTCHUS. CBOHCTBa HempenenbHbIX | OOpasisl
(opMyJIBI TOMOJIOTOB YTIEBOJOPOIOB. u3genui u3
STWIIEHA M aleTHJIeHa, MOJMATUIICHA,
3aIAChIBATh YpPaBHEHHE UsBrnekatsh MOJIMIIPOITHIICHA

pC€aKuun MOJIMMEpHU3AIUHA.
3HaTh PEaKIUio
MOJIMMEPU3AIUHN, YMETh
COCTABJIAAITh YPAaBHCHUA

nHPOPMALIUIO W3
Pa3IUYHBIX HUCTOYHHKOB.
Hcnonp3oBaTh
CIIPaBOYHYIO




peakuuii MmoJuMepHU3aln.

JTUTEpaTypy, B TOM

Hmets mpexacraBieHUe o YHCIIe U Ha
MOJIMITUJICHE, JIEKTPOHHBIX
MOJIMIIPONIMIICHE U HOCHTEIISIX.
MOJMBUHHIXJIOPHE.
62 IIponsBonHbIe 3HaTh ONpeeIICHUE PeryasiTuBHbIe: DopMHPOBATh CocTaBisATh KOHCIIEKT
yraeBogoponoB. CIupTeI CHHPTOB, OO0 GOPMYITy | pa3iHdaroT CIIOcO0 U Pe3ysbTaT OTBETCTBEHHOE JIEKIUH.
(MeTaHOII, 3TAaHOJ, TIMLEPUH), | OJHOATOMHBIX CIIUPTOB, JOEeHCTBHSA OTHOIICHHE K
¢dusnonOrMIecKoe I[lo3naBaTeabHbIE: YUCHHIO, TOTOBHOCTh JL. Pactsoperue
JeHCTBHE METaHONIA U BIAJCIOT OOLINM IPHEMOM U CHOCOOHOCTH K 3”1:I/IJ'IOB01“O
/3 § 55 ynp.3. Pemuts 3TaHoja. XapaKTepU30BaTh | PELICHUSA 3a1a4 CaMOpa3BUTHIO. crmpra B BOJIC
3a/aul HA HPUMECH U3 CBOHCTBa OJHOATOMHBIX M | KOMMyHHKATHBHbIE: 3 PacTsopenHe '
nocoGust «Xumus. 3agaunuk | MHOTOATOMHBIX CIMPTOB. | JIOTOBAPHUBAIOTCSA O COBMECTHOMH FMiepHHa B
YMeTb COCTaBIATH JeATeILHOCTH, NPUXOJIAT K 001eMy
C «IIOMOIIHUKOM». 8—9 . BOJIE.
YpaBHEHUS pEeaKIuii, perIeHuo
KTaCCHD. XapaKTePU3YIOLINX
CBOHCTBA OJIHOATOMHBIX
CIHMPTOB
63 KapOoHOBbIE KHCIIOTHI 3HaTh POPMYJIBI PeryasiTuBHbI€: ®dopMupoBaTh CocCTaBiIsITh KOHCIIEKT
(YKcycHast KUcioTa, MYpPaBbUHOU U YKCYCHOM pa3IMYarT Crocod U pe3ysbTaT LEJI0CTHOE ypoka. Mcnonbs3oBaTh 1. Tonyuenue n
aMUHOYKCYCHas KHUCIIOTa, KHUCJIOT. YMETh necTBus MHPOBO33pEHHE, paHee IOJyYeHHbBIE Cl;OﬁCTBa
CTeapHHOBAs U OJICHHOBAs COCTaBJIATh YPaBHEHUS IMo3naBarenbHbIE: COOTBETCTBYIOIIEE 3HAHMS TIPU U3YUYECHHUU N
kucyotsl). ClioxHbIe 3QUPBL. | XMMHUYECKUX PEaKIHH, BJIAJICIOT OOLIMM IPHEMOM COBPEMEHHOMY HOBOTO MaTepHaia iﬁgigﬁ;ﬂ
XKupsr. XapaKTepU3yOIUX O0IMe | peleHus 3a1ay YPOBHIO DPa3BUTHS I/Iccnezlo;saﬂne
CBOHCTBA KHCIJIOT, Ha KomMmyHuKaTHBHBIE: HayKH. CBOBCTB JHDOB:
/3 § 56, ynp. 5, tectoBble NIpUMEpPE MYpaBbUHOM U KOHTPOJIHUPYIOT IEUCTBUS NapTHEPA ’
3a/laHusl. YKCYCHOW KHCJIOT. YMeEThb EE;COT;;)I);IMOCTL
3aIMChIBATh PEAKIHIO OpraHHueCKuX
sTepuuKanyu. 3HaTh
OMOJIOTNYECKYI0 pOJIb PACTBOPHTEIAX.
KHPOB..
64 VYrieBoasl. 3HaTh MOJIEKYIISPHBIC PerynsituBHbIC: dopMmupoBathb CoCTaBIATh KOHCTIEKT
(GopMyIIBI TIIIOKO3BI U pas3IMyaroT Crocod 1 pe3ysbTar MIO3HABATENbHYIO0 1 n3ydyaemoro mnaparpada.
caxapo3bl, KaueCTBEHHYIO | JICHCTBHA nH(pOpMaMOHHYIO l'oToBHUTH >IIEKTPOHHEIE

/3 § 57. TlloaroTOoBUTH
3JIEKTPOHHBIC ITPE3CHTALIMH
[0 TPUMECHEHHUIO
PaCCMOTPEHHBIX YTJICBOIOB.

peaxkIyio Ha TIIKO3Y,
OMOJIOTNYECKYIO POJIb
[IIIOKO3bl U Caxapo3sbl,

MOJIEKYJISIpHBIE (DOPMYJIBI
Kpaxmajia H IeJUTI0NO03bI,

CXOZACTBO U Da3jIn4ue
3TUX YIJIEBOJOB,

Ka4eCTBEHHYIO PEaKIINIO

Ha Kpaxmal.

IHo3naBaTte/bHbIE:

BJIAJICIOT OOLIMM IPHEMOM
peleHus 3aga4
KomMmyHuKaTHBHBIE:
JIOTOBAPUBAIOTCA O COBMECTHOM
JeSITeIbHOCTH, IPUXOJIAT K 001IIeMy
pereHuo

KYJbTYPY, B TOM
YHUCJIE pa3BUTHE
HaBBIKOB
CaMOCTOSITENILHOM
paboTEI ¢ y4eOHBIMH
MOCOOMSIMHU, KHHUTAMHU,
JIOCTYITHBIMH
WHCTPYMEHTaMH W
TEXHUYECKUMH
cpelncTBaMu
WH(POPMAIMOHHBIX

MpE3eHTAIMU [0 TEMe
ypoKa.

J. KauectBeHnnas
peakuusi Ha
[JIIOKO3Y U

KpaxmaJl.




TEXHOIOTHH.

65 AMUHOKHCIOTEI. benku.
XuMmusi U 370pOBBE.
Buramunsl. JlekapcTBeHHbIE
BEIIIECTBA.

/3 § 58, ymp. 1—5.
[ToArOTOBUTH AJICKTPOHHEIC
MPE3CHTAIIMU 10 TEME
«buonoruyeckast poJyb

3HaTh COCTaB, CBOMCTBa
U OUOJOTHYECKYIO POJIb

AMUHOKHUCIIOT U OEJIKOB.
HNmers mpencraBieHue o
(depMeHTax U TOpPMOHAX.

PeryasiTuBHbIe:

pa3iIuyarT cnocod U pe3ysabTaT
JIeicTBUs

Ilo3HaBaTebHbBIE:

BJIAJICIOT OOIINM ITPHEMOM
pelIeHus 3a1a4q
KoMMmyHuUKaTUBHBIE:
JIOTOBAapPHUBAIOTCS O COBMECTHOM
JEeSITeIbHOCTH, TIPUXOIAT K 001IIeMy
pelIeHuo

®DopMHUPOBaATh
LIEJIOCTHOE
MHPOBO33pEHHE,
COOTBETCTBYIOILIEE
YPOBHIO Pa3BUTHSA
HayKH, a TaKke
OTBETCTBEHHOE
OTHOIICHHE K
YUYCHHIO, TOTOBHOCTh
U CHOCOOHOCTH K
CaMOpa3BUTHIO U

CocTaBIsITh KOHCIIEKT
n3y4yaemoro mnaparpada.
['oToBHUTH DIIEKTPOHHEIE
MPE3eHTAlluN [0 TeMe
ypOKa.

GenkoB». camM000pa30BaHUIO.

66 | Xumuueckoe 3acpsasuenue 3HaTh 0 XUMHYECKOM PerynsiruBHbIe: dopmupoBaTh l'oToBHUTH >IEKTPOHHBIE
OKpydHCaroweti cpedbl u e2o 3arps3HEHUH OKPYXKAIOIICH | pasiiM4aroT Crocod U pe3yabTar MO3HABATENBHYIO H NpPE3CHTAlMU TI0 TeMe
nociedcmeus. IlpaBuna Cpembl U €Tro MOCIEACTBUSX, | ICHCTBHA nH(pOpPMaNNOHHYIO ypoKa.

Oe3omacHOCTH TpU padboTe IpaBmIax paboTHI CO IMo3naBarenbHbIE: KyIbTYpy, B TOM

CO cpencTBaMu OBITOBOI
XUMUH.

JI/3 MOATOTOBHUTH COOOIICHHUS

CcpencTBaMu OBITOBOM
XUMHHA

BIIAJICIOT OOIINM MTPHEMOM
peleHus 3aaa4
KoMMyHUKATUBHBIE:
JIOTOBAPUBAIOTCA O COBMECTHOM
JeATEeNIbHOCTH, IPUXOJIAT K 001eMy
peuIeHUIo

YHcIIe Pa3BUTHE
HaBBIKOB
CaMOCTOSITETLHOU
paboTsl ¢ y4eOHBIMU
MOCOOUSIMH, KHUTAMH,
JIOCTYITHBIMU
WHCTPYMEHTaMU U
TEXHUYECKUMH
cpeIcTBaMu
HH(POPMAIMOHHBIX
TEXHOJIOTUH.

67 O6obmaromuit ypok

3HaTh CTpOEHHE U
CBOMCTBA OPraHUYECKUX
COEIMHEHUHN. YMeTh
OIIpEeNeNsTh
MIPUHAJICIKHOCTD K
OTIpEeIeIIEHHOMY KIIACcCy 10
(dopMyIie BeliecTra,
3aIMChIBATh OCHOBHBIE
yYpaBHEHHSI XUMHYECKUX
peaxiuit

PeryasiTuBHbIe:

BHOCAT HEOOXOMMbIe KOPPEKTHUBEI B
JICHCTBHE MIOCJIE €r0 3aBEPIICHUS Ha
OCHOBE €ro0 y4eTa CIeJIaHHbIX
ommbok. [lo3naBaTenbHbIE:

CTPOSIT pedeBOE BHICKa3bIBAaHHE B
YCTHOW U MMUCBMEHHOH (hopMe
KomMmyHuKaTHBHBIE:
KOPPEKTUPYIOT ACUCTBUS MapTHEPA

®dopMupoBath
OTBETCTBEHHOE
OTHOIIIEHHE K
YUYEHHUI0, TOTOBHOCTh
U CIIOCOOHOCTH K
CaMOPa3BHUTHIO.

Pab6ora B mapax u
rpyImmax

3. Tapa H.H. Xumus Paboune nporpammsl. [Ipenqmernas nunaus yueOuukoB Pymsuruc, ®@.I'. @enpaman. 8-9 knaccsl/ H.H. Tapa.- M.: [IpocBerenue

YueOHo-MeTOAUYECKOE H MATEPUAJILHO-TEXHHUYeCKoe o0ecnedeHns1 00pa30BaTe/IbHOTO Ipouecca
1. Pynzutuc I'.E. Xumus 9 xi: yue0.: s obimeodpazoBarenshbix yupexaeHuit/I.E. Pynzutuc, ®.I'. ®enpaman.- M.: [Ipocsemenne, 2020r
2. Xumud 9 KJ1.: 3IeKTPOHHOE NPUIIOKEHHE K YIEOHHKY.

4. T'abpycesa H.U. Xumus: padouast retpans 9 ki1/ ['abpycesa H.W. -M.: [Ipocserienue.
5. 'apa H.H Xumus: 3amaunuk ¢ «mmomoniankom» 8-9 ki./ Iapa H.H, I'abpycesa H.U.- M.: IIpocBemenue.




6. Panenkuit A.M. Xumus: qunakrundeckuit Matepuan 8-9 kin./ A.M. Panenkutii. .- M.: [Ipocsenienue
7. Tapa H.H. Xumus. Ypoku: 9 ki / H.H. I'apa.- M. IIpocBemienue.
TpeGoBaHus K yPOBHIO NOATOTOBKH yyauuxes 9 Kiacca
Yuawueca nonyuam ¢ozmosrcnocmos u nayuamcea nonumams:
- XUMUYECKYI0 CUMBONUKY: 3HAKH XUMHUYECKUX DJIEMEHTOB, OPMYJIBI XUMUYECKUX BEILIECTB U YPaBHEHHUS XUMHUUECKUX PEaKIIHIA;
- gadiCHelue Xumuyeckue noHAmys: XAMAYECKHHA IIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAs M MOJIEKYJIApHAsl MAacChbl, NOH, XUMUYECKasl CBSI3b, BEIECTBO,
KJaccu(UKalys BEIIECTB, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, XMMUYECKas peakiys, KIacCu(pUKaus peakuni, SIEKTPOIUT U HEANIEKTPOIIUT, DIIEKTPOTUTHIECKasT
JUCCOLMAIMS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIICHUE;
- OCHOGHble 3aKOHbl XUMUU: COXPAHEHHS MAaCChI BEIIECTB, [IOCTOSHCTBA COCTaBa, IEPHOANYECKUI 3aKOH;
Ymern
- Ha3bI8AMb: XUMUUECKUE DJIEMEHTHI, COETMHEHHSI H3YUEHHBIX KIJIaCCOB;
- 00vsCcHAMb: (PU3NIECKUI CMBICT AaTOMHOI'O HOMEpa XMMUYECKOT0 JIEMEHTa, HOMEPOB I'PYIIBL U IEPHOA; 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB JIEMEHTOB B IPEENIaX MaJIbIX
HEPUOJOB U INIABHBIX MOATPYIIT; CYLTHOCTh PEAKLUIl HOHHOTO OOMEHa;
- Xapaxkmepu306ams: XMMUUECKUE HIEMEHTHI(OT BOJOPO/Ia 10 KaJbIlHs) Ha OCHOBE MX MOJIOKEHHS B meproanieckoi cucreme J.M.MenzeneeBa 1 0coOeHHOCTEH CTPOSHHSI UX
aTOMOB; CBSI3b MEXJIy COCTaBOM, CTPOEHUEM U CBOMCTBaMU BEIIECTB; XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEILECTB;
- onpedenamy: COCTaB BEILECTB 0 UX (HopMyJiaM, IPUHAAICKHOCTD BEIIECTB K ONpeneIEHHOMY KIacCy COSANHEHUH, TUIIBI XUMHUYECKUX PEaKLUi, BAJICHTHOCTh U CTEIICHb
OKHCJICHHUS 3JIEMEHTa B COEIUHEHHUSX, THII XUMHUUECKOHN CBSI3H B COEAMHEHHSIX, BOSMOXKHOCTb IPOTEKAHHSI PEaKLUil HOHHOTO OOMEHa,;
- cocmaenamy: GopMyIIbl HEOPraHUIECKUX COSIMHEHHH; CXEMBI CTPOCHHUS aTOMOB MEPBBIX 20 JIEMEHTOB NMEPUOTUIECKON CHCTEMBI; YPaBHEHUSI XUMHUECKUX PEaKIIHIA;
- 0Opawamuca: ¢ XAMAYECKON TIOCY IO 1 J1ab0OpaTOPHBIM 000PYIOBaHUEM;
- pacno3Hagams OMBITHBIM IIyTEM: KUCJIOPO, BOAOPO, YIIIEKUCIIBIA a3, aMMUAK, PACTBOPBI KUCIIOT U LIEJIOYeH, XJI0pUa-, CyibdaT-, KapOOHAT-HOHbI;
- 8BIYUC/IAMD: MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEHTa 10 (GOpMYJIe COeTMHEHHUS; MACCOBYIO JIOJIO BELIECTBA B PACTBOPE; KOJIWYECTBO BEIIECTBA, 00BEM HIIM MACCy M0 KOJIUYECTBY
BEIIECTBA, 00bEMY MIIM MacCe PEareHTOB WM MPOYKTOB PEaKIINK;
Hcnonvzosams npuobpeménnvie 3HaHUsL U YMEHU 8 NPAKMUYECKOU 0esAMeNbHOCIU U HOBCEOHEBHOU HCUHU OIS
- Oe3omacHOro oOpalieHus ¢ BENIECTBAMU M MaTepHaIaMu;
- 9KOJIOTMYECKU TPAaMOTHOTO TTOBEJIEHUS B OKPY KaIOIIeH Cpe/ie;
- OLICHKH BJIMSTHUS XUMHUYECKOT0 3arpA3HEHHS OKPYKAIOILIEN Cpe/ibl Ha OPraHN3M YeIIOBEKa,;
- KpUTUYECKOH OIIeHKH MH(OpMAIMU O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY;
- IPUTOTOBJIEHHSI PACTBOPOB 33J]aHHON KOHIIEHTPALIUH.
Hopmbl onenok
OneHka yCTHOIO 0TBeTa
OTMeTKa «S»: OTBET MOJHBIN W MPAaBWIBHBIN HAa OCHOBAaHWM M3YYEHHBIX TEOPHH, MaTepHall U3JI0KEH B OMNpEAENEHHON JIOTHYECKOM IOCIIe0BATEILHOCTH, JTUTEPATYPHBIM
S3BIKOM, OTBET CAMOCTOSTENIbHBIH.
OrMeTKa «4»: OTBET NMOJHBIA W NMPaBWIBHBIM Ha OCHOBaHUM M3YyYEHHBIX TEOPHI, MAaTepHall U3JI0KEH B OINPENEICHHOM JIOTMUECKOH MOCIIEI0BAaTEIbHOCTH, IPU 3TOM
JIOTTYIIEHBI IBE — TPY HECYIIECTBEHHBIEC OITMOKH, NCTIPABICHHBIE 0 TPEOOBAHUIO YUUTETIS.
OTMeTKa «3»: OTBET MMOJIHBINA, HO TIPH ATOM JIONYIIeHA CYIIECTBEHHAS OIINOKA WM OTBET HEMOIHBINA, HECBI3HBIN.
OtmeTKa «2»: TIPU OTBETE OOHAPYKEHO HEMOHMMAHME YYalllerocsi OCHOBHOTO COJIEpKaHMs y4eOHOro mMarepualia WK JOIyLICHbI CYIIECTBEHHbIE OMIMOKH, KOTOPbIE
y4daluiics He MOXET UCIIPABUTh IIPU HABOAIIMX BOMPOCAX YUUTEIS.
OueHka KOHTPOJIbHBIX padoT
OTtMeTKa «5»: OTBET MOJIHBIN U NPAaBUIIbHBIH, BO3MOXKHA HECYLIECTBEHHAs! OLIMOKA.
OTtMeTKa «4»: OTBET HEMOJIHBIM WIN JIOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtmeTka «3»: paboTa BHINOJIHEHA HE MEHEe YeM Ha TIOJIOBUHY, JIOMYIIeHa OJIHA CYIECTBEHHAs OIMOKa U ITPU 3TOM JIBE — TPH HECYIIIECTBEHHbBIE OIUOKH.
OTtMeTKa «2»: paboTa BBINOJIHEHA MEHBIIIE YeM Ha MOJIOBUHY HIIH COJIEPKHUT HECKOJIBKO CYIECTBEHHBIX OLTHOOK.
OneHnka yMeHHUii pemiaTh 3a1a4u



OTtMeTKa «5»: B TOTHYECKOM PacCyKICHUHU U PEIICHNH OINOOK HET, 3a/1a4a pelieHa paluoHaIbHBIM CIIOCOOOM.

OTMeTKa «4»: B JIOTUYECKOM PAaCCy>KACHUHM M PEIICHUH HET CYLIECTBEHHBIX OIIMOOK, HO 3a/1aua pellieHa He pallMOHaJbHBIM CIIOCOOOM MM JOMYLIEHO He Oonee ABYX
HECYIIECTBEHHBIX OIIHOOK.

OTMeTKa «3»: B TOTHYIECKOM PACCYKICHUU HET CYIIECTBEHHBIX OIMMNOOK, HO JOIMyIeHa CYyIeCTBEHHAsI OMMOKa B MAaTEMaTHIECKUX pacdeTax.

OTMeTKa «2»: UMEIOTCS CYILIECTBEHHBIE OIMIMOKH B JIOTHYECKOM PACCYKACHUH U PELICHUH.

OneHka 3KcnepuMeHTAJIbHbIX YMEHU

O1MeTka «S»: paboTa BBHINOIHEHA MOJHOCTHIO W TPABIIBHO, CIETaHbl NPaBUJIbHBIE HAOIONEHUS W BBIBOJBI, SKCIIEPUMEHT OCYIIECTBIEH IO IutaHy ¢ ydetoMm Thb,
NPOSIBIICHB! OPraHU3alUOHHO — TPYJOBBIC YMEHHUSI.

OtmeTka «4»: paboTa BHINOMHEHA NPaBUIBHO, CAETAHBI NPABHIbHBIE BBIBOABI M HAOMIOJCHUS, HO MPH 3TOM 3KCIIEPUMEHT MPOBEACH HE MOJIHOCTHIO WIIM JOMYIICHBI
HECYIIECTBEHHBIE OINOKHU B paboTe C BEIIECTBAMHU.

Otmerka «3»: paboTa BBHINOJIHEHA MNPaBWILHO, CAETAH SKCICPUMEHT HE MEHEe YeM Ha IMOJIOBHHY, HO AOMYyIIEHAa CYLIECTBEHHAs OIIMOKa B XOJ€ IKCIIEPHMEHTA, B
00BbsicHeHHH, B 0(OpMIIEHUH paboThl, B cobmoaeHun npasui Th.

OTMeTKa «2»: TOMYIICHHI JBE U 00Jiee CYIIeCTBEHHBIE OMMOKA B X0/€ IKCIIEpUMEHTa, B 00BsICHEHHH, B 0hopMIIeHHH padoThl, B cobmroaenny npasui Th mpu padote ¢
BEIIIECTBAMU.

COI'JTACOBAHO COI'JTACOBAHO



PyxoBoautens [IIMO 3aMecTuTelb AupekTopa no Y BP

I'YMaHUTAPHOTO UK /M.B. Andeposa/

/M.IO. Tkauéa/ 27.08.2021r.




