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Pabouas nporpamma no xumnu 10-11 knace ®IoC COO

PaGouas mporpamMMa 1Mo XMMHUHM Ha yYpOBEHb CpEIHEro o0Iero oopa3oBaHUSI COCTABIIEHA HA OCHOBAHWU NMPUMEPHON MpPOrpaMMbl CpPEeIHEro OOILero
00pa30BaHMANO XUMHHU, pa3padoTaHa B COOTBETCTBUU ¢ TpeOoBanusMu DenepanbHOr0 rocyAapCTBEHHOTO 00pa3oBaTENbHOIO CTAaHAApPTa CPEIHEro OOIIero
obpazoBanus (manee — @I'OC COOQO) k cTpyKType OCHOBHOW o0OpaszoBarelibHON mporpammbl, denepanbHbiM 3akoHOM «OO0 oOpazoBanun B Poccuiickoi
@eneparun» ot 29 nekabps 2012 r. Ne 273-03, IlocranoBnenueM [nmaBHOro rocymapcTBeHHOro canuTapHoro Bpada P® ot 29.12.2010 r. Nel89 «O6
yrBepkaeann CanlluH 2.4.2.2821-10 «CaHuUTapHO-3MHUIEMHUOJIOTHYCCKAE TPEOOBAHMS K YCIOBHSIM M OpraHU3alMM OOyYeHHsS B 00IIe00pa3oBaTebHBIX
yapexaeHusx», yaeounM ianom MBOY - COILI ¢. Meuérnoe CoBerckoro paiiona CaparoBCKoit o0racTy.

Jiist peanu3anuu mporpaMMbl UCIIONIb3YIOTCs yueOHuku: Epemun B. B. Xumus. 10 knacc. YrinyOnennsiii ypoBens / B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. JIpo3nos, B.B. Jlyaun. — 2-e u3zn., crepeotun. — M.: [lpoda, 2019. — 446 c.

IlnannpyemMble pe3y/ibTaThl 0CBOeHHsI YueOHOro npeamera «Xumus» 10 — 11 kiaacce yriy0JeHHbIH YPOBEeHb

OcHOBHbIE JIHYHOCTHBIE Pe3YJIbTAThl 00yUeHUs] XUMHUM:
. (dopMHpOBaHKE OTBETCTBEHHOTO OTHOIICHHS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH y4aluXcsi K CAMOPa3BUTHIO M CaMOOOpPa30BaHMIO HA
OCHOBE MOTHBAIlUU K OOYYEHHIO U TO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHUIO AallbHEHIIeW MHAWBHUIYATbHOW TpaeKTopuu oOpa3oBaHHs Ha 0Oasze
OPUEHTUPOBKH B MHUpe mnpodeccuii U MPOo(HecCHOHATBHBIX MPEINOYTESHUH, ¢ y4E€TOM YCTOWYHMBBIX IO3HABATEIHHBIX HHTEPECOB, a TAKXKE HA OCHOBE
(hOpMUPOBaHHS YBAKUTEIHLHOTO OTHOIICHUS K TPYy, PA3BUTHUS OTBITA YIACTHS B COIIMATLHO 3HAYUMOM TPYIE;

. (dbopMHpOBaHKE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKW M OOIIECTBEHHOH NpPaKTHKH,
YUYUTBIBAIOIIETO COIHAIbHOE, KYIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPA;

. (dbopMUpOBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHWU U COTPYAHHYECTBE CO CBEPCTHHKAMH, JAETbMHU CTaplIero W MIIAAIIEro
BO3pPAacTa, B3pOCIBIMU B Ipoliecce 00pa30BaTeNIbHOM, OOIECTBEHHO MOJIE3HOM, ydeOHO-HCCIIe0BAaTENIbCKOM, TBOPUECKOM U APYTUX BUAOB JIEATEIBHOCTH;

. (dbopMHpOBaHHE LIEHHOCTH 370pPOBOr0 M Oe30macHoro obpasa >KHW3HM;, YCBOEHHE MpPaBUJ MHAMBUAYAIBHOIO U KOJUIEKTMBHOTO 0O€30MacHOro
IIOBE/ICHUS B UYPE3BBIYAIHBIX CUTYAlMSIX, YIPOKAIOIINX KU3HH U 3I0POBBIO JIFOACH;

. (hopMHPOBaHUE OCHOB JKOJOTMYECKON KYJIbTYPBl, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOI'O MBILIUIEHHUS, PA3BUTHE OIbITA

AKOJIOTMYECKH OPUEHTHUPOBAHHOU PEQIIEKCUBHO-OLIEHOYHON M MPAKTUYECKOM JIEATENbHOCTH B )KU3HEHHBIX CUTYaIUsX.

MertanpeamMeTHble pe3yJbTaTbl 00y4Y€HHUs B CTapllell LIKOJIE COCTOAT M3 OCBOCHHBIX YYAIIUMUCS MEXIPEIMETHBIX MOHATUH M YHUBEPCAJIbHBIX Y4E€OHBIX
NecTBUM (peryiasTUBHBIE, MO3HABATEIbHbIE, KOMMYHUKATUBHbIE), CHOCOOHOCTH MX MCIIOJIb30BaHMs B y4€OHOM, IMO3HABATEIbHOW M COIMAIBHOM IMpPAKTHKE,
CaMOCTOSITENTbHOCTH TIJIAHUPOBAHUS M OCYLIECTBIICHUS YU4€OHOU AESTeNbHOCTH U OpraHMU3alKi y4eOHOTOo COTPYAHUYECTBA C MEJaroraMd U CBEpCTHUKAMU, K
MIPOEKTUPOBAHMIO U MOCTPOCHUIO MHIMBUyaIbHOW 00pa30BaTeIbHON TPAEKTOPHHU.

OcHOBHBIE METaIPeIMETHbIE PE3yJIbTaThl 00YUESHHS] XUMUH:

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

o CaMOCTOATENIBHO OIPENEIATh LEIH, 3aaBaTh TapaMeTPbl U KPUTEPUH, 10 KOTOPBIM MOXKHO OIIPENEIIUTD, YTO L(EIb JOCTUTHYTA;



L4 OLICHUBATb BO3MOXKHBIC ITOCIICACTBUA AOCTUKCHUSA MIOCTaBJICHHOM Ocn B ACATCIBbHOCTH, COOCTBEHHOM KU3HHU U KU3HU OKpYZKaromux JHOI[CI\/‘I,
OCHOBBIBaACH HAa COO6pa)KeHI/I${X OTHUKH U MOpPaJIn;

o CTaBHUTh U POPMYIUPOBATH COOCTBEHHBIC 3a/1a4i B 00pa30BaTEIbHOMN JAEATCILHOCTH M KM3HEHHBIX CUTYAIIHsX;

o OILICHHUBATH pecypcm, B TOM YHUCJIC BpeMSI 158 I[pyrI/Ie HeMaTepI/IaJILHBIC pecypcm, HCOGXO[[I/IMBIG JJIA JOCTHUXXCHU A HOCTaBHeHHOﬁ neiau,

o BBIOUPATH ITYTh JOCTHKEHUS IIE€JIH, IUTAHUPOBATh PELICHHE TIOCTABICHHBIX 3a/1a4, ONTHMH3HUPYs MaTepHalbHbIC M HEMaTepHaabHbIC 3aTPaThI;

o Opranu30BbIBaTh 3()(PEKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX [UIS JOCTHKCHHS TOCTABJICHHOM IEIIH;

o COITOCTABJIATH MOJYYESHHBIH PE3YIIbTAT AEATCILHOCTH C IOCTABICHHON 3apaHee HENbIO.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS

e UCKaTh ¥ HAXOJUTHh 0000IIEHHBIC CIIOCOOBI PEIIeHUs 3a7a4, B TOM YHCIIe, OCYIIECTBISTh Pa3BEPHYThIM MHPOPMAITMOHHBIN MOUCK U CTaBUTHh HA
€ro OCHOBE HOBBIC (YUeOHBIC M ITO3HABATEIIBHBIC) 3a/1a4H;

o KPUTHYCCKH OLIEHHBATh M MHTEPIPETHPOBATh HH(POPMALUMIO C pasHBIX IO3MIHMH, pacro3HaBaTh W (DUKCHPOBATh IPOTHBOPEYMS B
MH(POPMAIMOHHBIX HCTOUHUKAX;

o UCIIOJIB30BaTh Pa3jMYHbIC MOJEIBHO-CXEMATUYECKHE CPEACTBA JUIS IMPEICTABICHHS CYIIECTBEHHBIX CBS3CH W OTHOIICHHH, a TakKe
HpOTHBOpe‘II/If/'I, BBIAIBJICHHBIX B I/IH(bOpMaIII/IOHHLIX HCTOYHUKAX,

o HaxOJIWUTh U IPHUBOJUTH KPUTUYECKHE APryMEHTbl B OTHOLICHHWH ACHUCTBUM M CYXKACHHMM IPYyroro, CIOKOWHO M Pa3yMHO OTHOCHUTBCS K
KPUTHYECKUM 3aMCUaHUSM B OTHOLICHUU COOCTBEHHOT'O CYXKICHHSI, PACCMATPUBATh X KaK pecypc COOCTBEHHOIO Pa3BUTHS;

o BBIXOJIUTh 3@ PaMKH y4eOHOTO MpeaMeTa W OCYHIECTBIIAThH ICJCHANPABICHHBIH MOMCK BO3MOXHOCTEH JUIS IIMPOKOTO MEpeHoca CPEACTB U
CIIOCOOOB JICHCTBUS;

o BBICTPAWBaTh WHIAMBHIYAIbHYIO 00pa30BaTElbHYI0 TPACKTOPHIO, YYHUTBHIBas OTPAaHUYEHHUS CO CTOPOHBI APYIMX YYaCTHHKOB M PECYpPCHBIC
OTpaHUYCHUS;

° MCHIATH U Yﬂep)KI/IBaTI) pa3HBIC IIO3UIINU B HOSHaBaTeJII)HOfI JCATCIIBHOCTH.

KomMMyHHKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIE el CTBHSA

o OCYIIECTBIISATH JICTIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIBIMU (KaK BHYTPH 00pa30BaTEeIbHON OpraHMU3alliy, TaK U 3a €¢
npeesamMu), ToAOUPaTh MAPTHEPOB IS ICTIOBOM KOMMYHHUKAITMH UCXO/IS U3 COOOpaKEHHI Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, @ HE IMYHBIX CUMITIATHI;

o IPU OCYILECTBICHUH TPYyNIOBOl pabOThl OBITh KaK PYKOBOAMUTEIEM, TaK M YJIEHOM KOMAH[bl B Pa3HbIX poiAX (reHepaTop HAeH, KpPHUTUK,
WCIIOJIHUTEIIb, BEICTYAIOIIHM, SKCIIEPT U T.1.);

o KOOPJMHUPOBATh U BBIMOJIHATH PabOTY B YCIOBUSAX PEAIbHOTO, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

L pa3BepHYTO, JIOTUYHO WU TOYHO HU3J1aratb CBOKO TO'—IKy 3peHI/I$I C UCIIOJIB30BAHHUEM aI€CKBATHBIX (YCTHBIX nu HI/ICBMeHHBIX) SI3BIKOBBIX Cpe)ICTB;

o pacrio3HaBaTh KOH(DJIUKTOTCHHBIC CUTYallUd U TPEIOTBPAIIaTh KOHQIUKTHI 0 UX aKTUBHOW (ha3bl, BBICTPAUBATh JCJIOBYIO H 00pa30BaTECIbHYIO

KOMMYHHKAIIUIO, n30eras JTHYHOCTHBIX OILICHOYHBbIX CY)K}IGHI/II\/’I.



B pe3ynromame usyuenusn yueonozo npeomema «Xumusn» na ypoene cpeonezo oouieco 0opazoeanus: Boinycknuk na y2nyoneHnom yposne
Hayuumcs:

- pacKpbIBaTh Ha MPUMEPax POJb XUMUU B (JOPMUPOBAHUU COBPEMEHHOW HAYYHOW KApTUHBI MHPA U B MPAKTUYCCKOW NEATEIHHOCTH YEIIOBEKa,
B3aUMOCBA3b MEXAY XUMHUEH U APYTUMH €CTECTBEHHBIMU HAayKaMu;

- WJUTFOCTPUPOBATH HA IPUMEPAX CTAHOBJIECHUE U 3BOJIIOIUIO0 OPraHUYECKOM XMMHUH KaK HAyKH Ha Pa3JIMYHbIX UICTOPUUYECKUX ITANaX €€ Pa3BUTHS;
- YCTaHaBIMBATh PUYMHHO-CJIEACTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aTOMOB XMMHYECKHUX 3JIEMEHTOB M MEPUOJAMYECKUM M3MEHEHHEM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUHU C MOJIOKEHUEM XUMUYECKUX HJIEMEHTOB B IEPUOJUYECKON CUCTEME;

- AQHAJIM3UPOBATh COCTaB, CTPOEHHWE M CBOMCTBA BEUIECTB, MPUMEHSS IOJIOKEHUS OCHOBHBIX XMMHYECKHUX TEOPHM: XUMHYECKOrO CTPOEHUS
opranudeckux coenuHennii A.M. BytnepoBa, cTpoeHuss aromMa, XMUMHYECKOM CBSI3M, SJCKTPOJUTUYECKOW TUCCOIMAIMU KHCIOT M OCHOBAHMU;
yCTaHaBJIMBATh IPUUMHHO-CIICACTBEHHBIE CBS3M MEX/1Yy CBOMCTBAMHU BEILIECTBA U €T0 COCTABOM U CTPOCHHEM;

- MIPUMEHSTH MMPABHUJIa CHCTEMAaTUUECKONU MEKTyHApOIHON HOMEHKJIATYPhI KaK CPEJICTBA pa3InueHUs U UICHTU(PHUKALIMY BEIIECTB M0 UX COCTaBY U
CTPOEHHIO;

- COCTaBIISITh MOJICKYJISIPHBIC U CTPYKTYPHBIE (OPMYIIbI HEOPTAHHMUECKUX M OPTAaHMYECKHUX BEIIECTB KaK HOCHTENCH MH(DOpPMAUU O CTPOCHHH
BEILIECTBA, €0 CBOMCTBAaX U MPUHAUIEKHOCTH K ONPEIETICHHOMY KJIACCY COEIMHEHU;

- OOBSCHATH TPUPOLY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOH (MOJSIPHOM, HEMONSPHOW), HOHHOM, METaTHYEeCKOM,
BOJIOPOJITHOM — € LEJIbIO OMPEACIICHUSI XUMUYECKON aKTUBHOCTH BELIECTB;

- XapaKTepu30BaTh (PU3MUECKHE CBOMCTBA HEOPTraHWUYECKMX W OPTraHUYECKHX BEIIECTB M YCTAHABJIMBATH 3aBUCUMOCTH (DU3UYECKHUX CBOMCTB
BEIIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKU;

- XapaKTepPU30BaTh 3aKOHOMEPHOCTH B M3MEHEHMH XHMHWYECKHX CBOMCTB MPOCTBIX BEIIECTB, BOJAOPOIAHBIX COCIWHEHUH, BBICIIMX OKCHUIOB H
TUIAPOKCHUJIOB;

- IIPUBOJIUTH IIPUMEPBI XUMUUYECKUX PEAKLUM, PACKPBIBAIOIINX XAPAKTEPHbIE XUMHUUECKHNE CBOMCTBA HEOPTAaHUYECKUX M OPraHUYECKUX BEILECTB
M3YYEHHBIX KJIACCOB C IEJIbI0 UX UACHTU(DUKAIIMN U 00BSICHEHUS 00JIaCTH IPUMEHEHNS,

- ONpeAeNsTh MEXAaHU3M PEaKIMU B 3aBUCUMOCTH OT YCJIOBHUM MPOBEACHUS PEAKUHUHU M MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX
peaKurii Ha OCHOBE TUIIa XUMHYECKOM CBSI3M U aKTUBHOCTH PEAreHTOB;

- YCTaHABIMBATh 3aBUCUMOCTh PEAKIIMOHHON CITIOCOOHOCTH OPTaHMYECKHUX COCTMHEHUN OT XapakTepa B3aUMHOTO BIIHSIHHS aTOMOB B MOJIEKYJaX C
LIEJIbIO TPOTHO3UPOBAHMS TPOTYKTOB PEAKIINU;

- YCTaHABIMBATh 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU M CMEUICHUS XUMHUYECKOTO PAaBHOBECHUS OT Pa3NUYHBIX (PAKTOPOB C ILEIBIO
ONpPEACIICHUS ONITUMAJIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKHUX IPOLIECCOB;



- YCTaHAaBJIMBATh TCHCTUYCCKYIO CBA3b MCKAY KJIACCaMH HCOPraHUYCCKHUX U OpPraHUYCCKUX BCIICCTB JIdA O6OCHOBaHI/ISI HpHHHHHHaﬂBHOﬁ
BO3MOXKHOCTH MOJYYEHHSI HCOPTaHUYECKUX M OPraHMUYSCKUX COCMHEHHI 3aJaHHOTO COCTaBa M CTPOCHHUSI,

- 10J0UpaTh PEareHThl, YCIOBUS M OMPEICIATh MPOAYKTHI PEaKInil, MO3BOJISIONIMX PEaar30BaTh Ja00OPATOPHBIC U MPOMBIILICHHBIE CITOCOOBI
MOJIyYCHHS BKHEHIITMX HEOPTAaHMYCCKUX U OPraHUYECKUX BEILECTB;

- OIPEICTISITh XapaKkTep Cpebl B pe3ysibTaTe THAPOJIM3a HEOPraHUIECKUX U OPTaHMYECKUX BEIIECTB U MPUBOAUTH IPHUMEPbI THAPOIIN3a BEIIECTB B
HOBC@I[HCBHOﬁ JKHU3HH YCIIOBCKA, OHMOJIOTHYECKUX O6MeHHBIX nponeccax U MPOMBIIIJICHHOCTH,

- IPUBOJUTh MPUMEPHl OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMid B MPUPOJE, MPOU3BOJCTBEHHBIX MPOIECCaX M IKU3HEACATEIbHOCTH
OpraHu3MOB;

- 000CHOBBIBATH MPAKTUYCCKOC HUCITOJIb30BAHUC HCOPIraHUYCCKUX N OPraHUYCCKUX BCUICCTB U UX peaKLII/Iﬁ B IPOMBIIIJICHHOCTH U GBITy;

- BBIMIOJHATh XUMHUYECKUAN SKCIEPUMEHT [0 PACMO3HABAHUIO M TOJTYYCHHIO HEOPTaHWYECKHMX M OPraHMYEeCKHUX BEIIECTB, OTHOCSIIMXCS K
Pa3jIniUHbIM KJj1acCaM COCI[I/IHGHI/II;'I, B COOTBCTCTBUM C IIpaBUJIaMH W IIpHUCMaMU Oe301macHoOi pa6OTI)I C XMMHWYCCKHMHU BCUICCTBAMH U Ha60paTOpHI)IM
o0opynoBaHUEM;

- IPOBOIUTH PACUYEThl HA OCHOBE XUMHUECKHX (DOPMYJ M ypaBHEHHH peakiMii: HaX0XKICHUE MOJIEKYIAPHOU (OPMYJIbl OPIraHUYECKOTO BEIIECTBA
[0 €ro MIOTHOCTH M MAacCOBBIM JIOJISIM 3JICMEHTOB, BXOJSIIMX B €r0 COCTaB, HJIM IO MPOAYKTaM CTOPaHUs; pacyeThl MAaCCOBOM JOJH (MAacChl) XMMHYECKOTO
COCJIMHEHUSI B CMECH; pacdyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIM OJHO M3 BEHISCTB JaHO B M30BbITKE (MMEET MPUMECH);
pacyeTbl MacCOBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTAa PEAKIUH OT TEOPETHYECKH BO3MOXKHOTO; PacyeThl TEIUIOBOrO 3(QeKTa peakifu; pacyueTsl
00BEMHBIX OTHOIICHHI I'a30B MPH XMMUYECKUX PEAKIUsIX; pacyeThl Macchl (00beMa, KOJHUECTBA BEIICCTBA) MPOIYKTa PEAKIMH, €CIIH OJTHO M3 BEIIECTB IaHO B
BHJIE paCTBOPA C OIPECICHHONW MacCOBOM J0JICii pacCTBOPEHHOTO BEIIECTRA,

- UCTIOJIB30BaTh METOJIbI HAYYHOTO TO3HAHUS: aHAIW3, CUHTE3, MOJICIIMPOBAHUE XUMHUYECKUX MPOIECCOB M SBJICHUW — NMPH PEHICHHH y4eOHO-
UCCIIeI0BATEIbCKHX 3a/1au 110 U3YYSHHIO CBOMCTB, CIIOCOOOB MOMYYEHUS U paclio3HaBaHMsI OPraHMUECKHUX BEIICCTB;

- BJIAACTD IpaBUJIaMH 0€e3011acCHOr0 O6paHICHI/I$I C CAKMMH, TOPIOYUMHU U TOKCUYHBIMU BEIICCTBAMU, CPECACTBAMUA OBITOBOM XUMHU,

- OCYIIECTBIIATh OUCK XMMUYECKON MH(OpPMaIlUKU M0 Ha3BaHUSIM, UACHTU(DUKATOpPaM, CTPYKTYPHBIM (OpMysIaM BEILECTB;

- KPUTHYECKH OLEHUBATh MU MHTEPIPETUPOBATH XMUMUYECKYI0 MH(POPMAIUIO, COAEPXKAIIYIOCS B COOOIIEHUSIX CPEJICTB MaccOBOM MH(pOpMaIu,
pecypcax MHTepHETa, HAYYHO-TIOMYJISPHBIX CTAThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENISAX BBIIBJICHUS OMIMOOYHBIX CYXJICHUH U
(dbopMHpOBaHUs COOCTBEHHOM TTO3HIINY;

- YCTaHABIMBATh B3aUMOCBSI3U MEXIYy (pakTamMu U Teopued, NPUUMHOW M CIEICTBUEM IPH aHAIMW3€ MPOOJEMHBIX CUTyallud U 0OOCHOBaHUU
IMPUHUMACMBIX peHleHI/Iﬁ Ha OCHOBC XUMHNYCCKHUX 3HaHHI>i;

- NPECTABIIATh MyTH PEIICHUS TJIO0ANBHBIX MPOOJIEM, CTOSIIIUX MEPEe]] YEIOBEUSCTBOM, M MEPCIIEKTUBHBIX HAIIPABICHUNA PA3BUTHUS XMUMUYCCKUX
TEXHOJIOTUH, B TOM YHCJI€ TEXHOJOTHI COBPEMEHHBIX MAaTepUaIOB C Pa3iIMuHON (QYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHUKOB CBHIPbS, MEpepadOTKH U
YTUIA3alUuX ITPOMBIIIJICHHBIX U OBITOBBIX OTXOO0B.

Buinycknuk na y2nyoneHHom ypoene noayuum 603MONCHOCHb HAYYUMbCA:

- q)OpMy.]'II/IpOBaTB LEJIb UCCIIECA0OBAaHMs, BEIABUIATh U IIPOBEPATH SKCIICPUMECHTAJIbHO TUIIOTE3bI O XUMHUYCCKUX CBOHCTBax BCHICCTB HA OCHOBEC UX
COCTaBa U CTPOCHUSI, UX CITIOCOOHOCTH BCTYIATh B XMMUYECKHE PEAKIIUH, O XapaKTePe U MPOYKTaX Pa3IMYHbIX XMMUYCCKUX PEaKITHii;



- CaMOCTOATCIIbHO IJIAHUPOBATL W HNPOBOJAUTH XHUMHUUYCCKHUC SKCIICPUMCHTHI C COGJIIOIIGHI/IGM paBuJI Oe30ImacHoi p360TI>I C BCLIICCTBAMH U

J1a00paTOPHBIM 000PYIOBAHUEM;

- HHTEPIPETUPOBATH JAHHBIC O COCTABC U CTPOCHUHU BEIICCTB, ITIOJTYUYCHHBIC C IOMOIIBIO COBPEMCHHBIX (bHSHKO-XI/IMI/ILIeCKI/IX MCTOAOB,
- OMUCBLIBATHL COCTOAHHUC DJJICKTpOHA B aTOMC Ha OCHOBC COBPCMCHHBLIX KBAHTOBO-MCXAHUYCCKUX HpGI[CTaBJIeHI/Iﬁ 0 CTPOCHUM aToMa JId

00BACHEHHUS PE3YIbTATOB CIICKTPAJIBHOI'0 aHalIn3a BEHICCTB,

- XapaKTepU30BaTh POJIb a30TOCOACPIKANIUX TeTEPOIUKINICCKIX COSTMHCHNN U HYKJICMHOBBIX KHUCIIOT KaK BaXHEHIINX OMOIOTHYECKH aKTUBHBIX

BEIIIECTB;
- POTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHMS OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIUii, JeKaIUX B OCHOBE MMPUPOIHBIX U MIPOU3BOICTBEHHBIX
MIPOIIECCOB.
2. Copnep:xanue yueOHOro npeamera «XuMus»
Pacnpenesienue yueOHbIX
4acoB 110 KJaccaM
Nen\nm Paznen TeMbl
10 xkaace 11 kacc
1. OCHOBBI OPraHUYECKON XUMUU OcHOBHbIE IOHATHS OPraHUYECKON 8 |-
XUMHAU
VYrinesonopoasl 42 |-
Kucnopoacoaepkamniue opraHndecKue 3 |-
COEJIMHEHUS
A30T- U cepocoepkame coenuaenuss |15 0 |-
buonoruyeckn akTUBHBIE BELIECTBA 30 |-
BbicokoMoneKyspHbIe COeTMHEHHS 6 |-
2. TeopeTnueckne OCHOBbI XUMUU OCHOBBI XUMHH 26 |-
Crpoenue Bemecrea | ==—-- 14
Teopernueckoe onmucaHue XUMUIECKUX | ----- 28
peakuui
3. OcHoBbl HEOpPrannyeckout xumun | Hemeramyme | ==--- 50
OO6mue cBoiicTBa MeTaiyioB [ === 4




Merasuisl IJIaBHBIX TOATPYIIII

18

Mertannsl o0OOYHBIX IOATPYHH | ----- 28
XUMHS U )KU3Hb XumMmudyeckasa Texgonoruss 0000 | =---- 9
XHUMUS B IOBCEAHEBHOM KM3H | ———-- 7
Xumus Ha ciiyxbe odmecrea 0000 | ----- 4
XuMmus B COBpEMEHHOM Hayke | ----- 8




XuMust ¥ )KU3Hb

XuMuueckast TeXHOJIOTHSI

9 9 | e
XuMUsl B IOBCEHEBHOM JKU3HU 7 6 P B
Xumus Ha ciyx0e odmecTBa 4 A I R
XuMus B COBpPEMEHHOI Hayke 8 S 1
4
umozo 170 156 10
8
BCEro 340 312 20




KAJIEHJAPHO - TEMATUYECKOE IINTAHUPOBAHUE YPOKOB XUMHU B 10 KIIACCE

(5 YACOB B HEJIEJIIO).
Ne | Ne Yy Jara
yp Ypoka
oKk |y
a p
mo | o Xumuu.
np | x | Tema ypoka MeranpenmerHble M. JKCHepH
eoua- o
el | a OcHoBHOE cogep:KaHue ITo3naBarenbHbie YY/I, pecypcol MEHT ITo
:; g IpeameTnbIe JIuunocTHbIe nia ?::
T PerynsituBubie YY /I, HY y
e KommyHnukaTuBHble YY ]I
M
e
Pa3zoen Teopemuuecxue OCHO6bl Xumuu
OCHOBBI XUMHUHN 26 4
1. BBoubIit AToMHO-MOJIEKyIspHOe yueHue. | OObscHaTh  mosoxenus atomuo- | K. YY/I. Bocnpunumats peub Ipesenramus | Jdem ..
UHCTpyKTax | BemiectBa ~ MOJEKYNSPHOTO  ¥| MOJEKYJISPHOTO yuenus. | Pa3pemenne kondiukra YUHUTEI, «ITpaBuna 00pasibl
o 1/6 HEMOJIEKYJISIPHOTO crpoenust.| OnepupoBaTb noHsATUAMY | YTIpaBJIeHUE OBEICHUEM HETOCPE/ICTBCHHO HE Tb B BEII[ECTB
ATOMBI, KagecTBeHHBII 1| «XUMHYECKUH IEMEHTY, «aTOM, napTHepa 00pamIeHHy0 K KaOHuHeTe MOJIEKYJISt
MOJIEKYJIbI, KOJINYECTBEHHBIH cocTaB| «MOJIEKyJay, «BEIIECTBOY, | MYV, y4aIeMycs; BBIpaXar | XUMHN, pHOTO 1
BEILECTBa BEILIECTBA. MounsipHast u| «pmudeckoe  Teno». OOBIACHATH . b MTOJIOXKUTEIIEHOE Npe3eHTalus | HeMOJeK
OTHOCHTENbHAs MOJICKYIISIpHAs 3HaYEHHE XUMUYECKOH (opMyJIbI opMupOBaHHE NO3HABATEILHOM OTHOLICHHUE K «ATOMHO- YISPHOTO
Macchl BelecTBa. MojbHas ons | BemecTBa KaK BBIpKCHHE e IpoLeccy MO3HAHHUS: MOJIEKYJIApH | cTpoeHus
M MaccoBas MO OIEMEHTa B| Ka4eCTBEHHOTO u| P.YYI. MPOSIBIIATH BHUMAHHE, | O yUeHHe»
BEIIIECTBE. KOJINYECTBEHHOTO cocrasa | Llenenonaranue u miiaHupoBaHue yIUBIICHHE, JKEJIaHHE Bosronka
BEILIECTBA. PaccunTteiBaTh Oosblile y3HATh uoza
MaccoBble M  MOJbHBIE  J0JH
JJIEMEHTOB B XHMHYECKOM
COCIMHEHNUH. Omnpenensth
(bopmysl COeTMHEHHUH o
HN3BCCTHBIM MAaCCOBBIM, MOJIBHBIM
JIOJISIM DJIEMEHTOB.
2. CrpoeHue Crpoenue atoma. M3otonsl. N3006paxath 2MEKTPOHHbIC K.YV [Ipesenrary
aToma AtoMmHas opOUTaIIb. KOH(Urypanuu aToMOB M HOHOB Paszperienue koH(pIUKTA us
PacniperieneHue 31eKTPOHOB 110 rpaH4IecKu 1 B BUE VYnpasieHue noBeeHueEM «CtpoeHnue
9HEPTreT YPOBHAM B 9NIEKTPOHHO#T (HOpMYJIBL, napTHepa ATOMAY
COOTBETCTBHH C IPHHIHIIOM YKa3bIBaTh BaJCHTHbIC ILYVIL
HaWMEHBILEH SHEPTHH, IPaBUIOM | anekTpoHbl. CpaBHUBATH .
XyHza u npunnunoM Iaynm. 3NIEKTPOHBI, HAXOJSALINECS Ha POPMHPOBAHNKE NO3HABATEILHOIA
DsekTpoH KoH(Urypamms atoMa. | pa3HbIX YPOBHsIX, IO (opme, e
Knaccuukanuust XuM 2JIeMEHTOB | 9Hepruu. XapakTepH3oBaTh P.YYA.
(s-, p-, d-, f-omemenTsI). BaJIeHTHBIE BO3MOKHOCTH aToMOB | -L\C7IETIONAralue 1 MIaHMpOBaHIe
BaJIeHTHbIE 3JICKTPOHBI XUMHYECKHX DJIEMCHTOB




Iepuomuuec | Ilepuoauueckuii 3aKOH. Xapakrepuszosars [ICXDkak K. YVYII. BocnpuHumaTh pedb [IpesenTary
KHii 3aKOH 1 | POPMYITHPOBKA 3aKOHA B CBETE rpaduueckoe otobpaxenue I13. DopMUPOBAHNE YMEHHUS YUUTEIIS, us
[lepuoguuec | coBpeMEHHBIX NIPEACTABICHUMN O [IpenckasbiBaTh CBOMCTBA paboTath B mapax, OTBe4YaTh Ha HEMOCPENCTBEHHO HE «Ilepuoauge
Kasi CHCTeMa | CTPOEHHH aToMa. 3a]AHHOr0 DIEMEHTa H Ero BOTIPOCH YHHTENIS, yMEHHE 00pameHHyo K Kl 3AKOH
XUMHYECKHX | MHpPOBO33pEHUYECKOE M HAYYHOE CoeMHEHHU , OCHOBBIBasICh Ha [13 . yYaIIEeMyCsl; BBIPaKar
9IIEMEHTOB 3Hauenue [leproandeckoro 1 U3BECTHBIX CBOMCTBAX IPOCTBIX HCTIOTB3OBATE XMUMHUICCKUI AIBIK 1 | o ioskurenpHoe
J. . Menne | 3akona J[. 1. Menneneesa. BEILIECTB METAJJIOB U ILYYA. OTHOIIIEHUE K
JieeBa Panuyc aroma. 3akoHomMepHOCTH | HemeTaioB. OOBSCHATH DopmMupoBaHUE YMEHHS MPOLIECCY TO3HAHUS:
B M3MEHEHHH CBOWCTB MPOCTHIX 3aKOHOMEPHOCTH U3MEHEHHUSI HaOI0AaTh, €1aTh BEIBOABI IPU | MPOSBIATH BHUMAHUE,
BEIIECTB, BOJOPOJIHBIX CBOJCTB 3JIEMEHTOB, TPOCTHIX IIPOBEJCHUH OIBITOB, YMEHUSA YIUBJIEHHUE, JKETAHUE
COEIMHEHH, BBICIIMX OKCHIIOB M | BEIIECTB, BHICUINX OKCHJIOB padoTaTh ¢ KHUTOH GoJblIle Y3HATD
THAPOKCHIOB B IIEPUOAAX U THAPOKCH/IOB B IPYIIAxX U P.YVA.
rpymnrax. nepuopax. [[porHo3upoBarh 1.Ilenenonaranue 1 MIaHUPOBAHHME.
DEKTPOOTPULIATEIHHOCTb CTPOEHHE aTOMa U CBOMCTBA
XUMHYECKHX 3JIEMEHTOB U
00pa3oBaHHBIX UMH COCIUHEHUIA,
OIMPAsCh HA MX TOJIOYKEHHE B
[ICXD. Xapakrepu3oBaTh
3HayeHue [13
Xumuueckass | XuMudecKas CBS3b. KOHKpeTH3HpOBaTh OHATHE K.YVI. DopMUpOBaHHE IIpe3enTar
CBA3b DIIeKTPOHHAS TIPUPO.IA «xuMHUecKas cBs3b». O000mary | opmupoBaHne yMeHus paboTaTh B HHTEpeca K us
XUMHYECKOM CBA3H. Bujisl MOHATHS «KKOBAJECHTHAS napax. U3y4aeMOMY «XuMHIecKa
XUMHYECKO#t cBsi3U. VIOHHAasI HETOJISIPHAS CBSI3bY, ILYVYA. Marepuany S CBA3LY

cBs13b. KoBanieHTHAs HeTosIpHast
1 ossipHast cBsi3b. OOMEHHBIN 1
JIOHOPHO- aKIENTOPHbIN
MeXaHU3MbI 00pa30BaHUs
KOBaJIEHTHOM MOJIIPHOM CBSI3U.
I'eomeTpus MoseKyJIbL.
Mertannuueckas CBs3b.

«KOBAJICHTHAS TIOJISIPHAS CBA3D »,
«HOHHAS CBA3bY, KBOIOPOIHAS
CBS3bY, «METaJUINYECKasl CBI3b ».
KraccuduipoBars THITBI XUM
CBSI3U U OOBSICHATH MX
MeXaHHu3MEbI. /laBaTh
XapaKTEPUCTHKH KOBAJICHTHOMN

dopMupoBaHre YMEHHS HaOIIOATh,
JIeNaTh BBIBOJIBI TIPH TTPOBEICHUN
OTIBITOB, YMEHHS PabOTaTh C KHUTOM

P.YV .

YmMeHnue XapaKTEepHU30BaTh CYIIHOCTH
TTOHSTUN YUCTHIC BEIIECTBA M CMECH
U CIIOCOOBI pasaciiCHus cMecei




Bonoponnas cBs3b

cBsi3u. OOBSICHATD MEXaHH3MbI
00pa3oBaHMs KOBAJEHTHOM
cs3u.[Ipeicka3pIBaTh THIT XM
CcBsi3H, 3Hast popmyny nin us
cBolicTBa BemecTBa. OOBICHATD
BJIMSIHHE BOJOPOJHOM CBSI3M Ha
CBOICTBA BEIECTB

Xumuyeckas | XuMHYecKas CBsI3b. KOHKpeTH3UpOBaTh MOHATHE K.YY/]. BBIPAKAThH [Ipesenrary
CBA3b OJeKTpOHHAs IPUpoIa «XuMHU4ecKas cBsa3b». O6o0mats | opmupoBanue yMeHHs paboOTaTh B TIOJIOKHUTEIEHOE ust
XUMHYECKO#l CBS3U. Buapl MOHSATHS «KOBAJICHTHAS napax. OTHOUICHHUE K «XuMuuecka
XUMHUYECKOit cBsA3H. FIOHHAs HETONISPHAS CBSI3bY, ILYVYA. MPOLECCY TTO3HAHMS: s CBAI3B»
cBs13b. KoBanieHTHas HenoysipHas | «KOBaJICHTHas MOJApHas CBA3b », | PopMHUpoBaHHE YMEHHUs HAOMIOAaTh, | HPOSBIATH BHUMaHHE,
U noJsipHast cBsi3b. OOMEHHBIH 1 «MOHHAsI CBA3bY, «BOJOPOIHAS JIeTIaTh BBIBOJIBI IIPH IIPOBEACHUN yIUBIICHHE, KeTaHHe
JIOHOPHO- aKLENTOPHBIH CBSI3b», «METAJUIMYECKAst CBA3b ». | OMBITOB, YMCHHUs pabOTaTh ¢ KHUrOil | OoJblle y3HATH
MeXaHU3MBI 00pa30BaHus KraccuguupoBars THITEI XUM P.YV.
KOBaJIEHTHOM MOJIIPHOM CBSI3U. CBSI3U M OOBSICHATH UX VMeHHe XapaKTepH30BaTh CYIHOCTh
I'eomeTpust MONEKyYIIBI. MexaHu3Mbl. [laBaTh TIOHSITHIE YHCTHIE BEIECTBA H CMECH
Merammdeckast CBsI3b. XapaKTePUCTUKH KOBAJICHTHON L ——
Bopoponnas cBsi3b cBsA3U. OOBSACHITD MEXaHU3MBI
00pa3oBaHKs KOBAJCHTHOM
cBs3u.IIpeicKa3bIBaTh THII XUM
CcBsI3H, 3Has popmyny i us
cBoiicTBa BemecTBa. OOBSICHITH
BIIMSIHHE BOJIOPOJIHOMN CBSI3U Ha
CBOWCTBA BEILECTB
ArperarHbie | ArperaTHbie COCTOSHHSI TTporHo3upoBaTh CBOMCTBA K.YY/. [posBIsTH B
COCTOSIHUS BerecTBa. THUITBI BEILECTBA, NCXOS U3 THIA dopmynpoBaHne COOCTBEHHOTO KOHKPETHBIX
KPUCTAJIMYECKUX PEIICTOK: KPUCTAJTNYECKOMN PEIIETKH. MHEHUS 1 TIO3HILMH; CHUTYAIMAX
aToOMHas1, MOJIEKYJISpHas, Ompenensts THI ILYY. J0OpOKeNaTeIbHOCTD,

HOHHAsl, MeTaJIINYeCKasl.
3aBHCUMOCTh (PU3HUUYECKUX
CBOWCTB BeIlleCTBa OT THIIA
KpUCTAJUIMYECKON PELIETKH.
[TpuunHBl MHOTOOOpA3Us
BemecTB. CoBpeMeHHEIe
IPEeACTaBICHUS O CTPOSHUU
TBEPABIX, )KUJIKUX U

KPHUCTAUTNIECKO PeIIeTKH,
OMHUPAsiCh HA U3BECTHBIC
(u3nvecKre CBONCTBA BEIECTBA

dopmupoBaHre yMEeHUs1 HAOII0AATh,
JIeNaTh BBIBOJIBI TIPH ITPOBEICHUN
OTIBITOB, YMEHHS PabOTaTh C KHUTOM
P.YVYA.

YMeHHue caMOCTOSITENbHO a/IeKBaTHO
OIIEHHBATH MMPABUIBHOCTH
BBITOJIHEHUS ICHCTBHSI U BHOCUTh
HEOOXOJIMMbIE KOPPEKTHBEI B

JIOBEpUE, BHUMAHHE,
IIOMOII[b

ra3000pa3HbIX BELIECTB VICTTOJIHEHHE
Pacuersr mo | Pacuersr mo bopmynam i| OcymecTBiATh  pacyeTsl mo | K.YV . Bocnpuanmats peds
YPaBHEHHSIM | ypaBHEHUAM peakui c| dopmynam u ypaBHeHusM | Paspemenue kondamkTa YUHTE,
XMMHUYECKUX | MCIOJIBb30BaHUEM OCHOBHOIO| peakuui ¢ WCIIONIb30BAHUEM | YTIPaBIICHUE HETMOCPENCTBEHHO HE
peaknui 3aKOHa XMMHYECKOM | OCHOBHOTO  3aKOHAa XMMMYECKOH | TIOBEJIEHHEM MapTHEPA. 00paIeHHyI0 K
CTEXUOMETPHUH CTEXUOMETPHH. Ucnons3osats | ILYY L. y4daleMycs; BeIpaxar
AITOPUTMBI ITPU PENIEHHUH 3329 ®dopmupoBaHHE b TIOJIOXKHUTENBHOE

MMO3HABATEIHLHOM IIEIIH.
P.YV].

OTHOIICHHUEC K

TIPOLIECCY O3HAHUS:




CaMOCTOSATEIBHO aJICKBATHO
OLICHUBATH MPaBHILHOCTD
BBITIOJIHEHHS JIEHCTBUS X BHOCUTE
HEO0OXOJMMbIE KOPPEKTUBHI B
HCIIOJIHEHUE KaK 10 X0y €ro
peanu3aum, Tak U B KOHIIC

IPOSIBILITH BHUMAaHHE,
yAUBIICHHUE, )KeTaHHS
OosbIIie y3HATh

JICHCTBHA.
8. 9. | Pacuers mo | Pacuernr mo ¢bopmynam u| OCyIIecTBIATh  pacyeTsl mo | KYY/. dopmupoBanue
YpaBHEHUSIM | ypaBHEHHUSIM peakiuit c| dopmynam H yYpaBHEHUSIM | YMEHHE caMOCTOATEIBHO HHTEepeca K
XUMHUYECKHX | HCHOJIB30BaHUEM OCHOBHOTO| peakiuif ¢ HCIIONB30BAHUEM | OPTaHU30BBIBATH yueOHOE AeicTBHE. H3ydaeMOMY
peaxuuit 3aKOHA XUMHUYECKOM | ocHOBHOro  3akoHa xumudeckod | ILYY/I. MaTepuairy
CTEXHOMETPUH CTEXHOMETPUH. Hcnonb3oBath | YMeHHe peo6pa3oBbIBATH
AITOPUTMBI IIPU PELICHUN 3a4aT nHGOpPMAIMIO M3 OZHOTO BUAA B
ApYTOid.
P.YV/I.
‘YMeHue cocTaBIIATh IU1aH peleHUs
poOIeMBI
9. 10 | T'azoBbie l'a3oBble 3aKOHBI. YpaBHEHUE OCyIIEeCTBIATh PacyEThI, K.YVY]. Bocnpunumats peub [Ipesenrarg
3aKOHBI Knaneiipona—Menneneesa. HCIOJIB3YsI Ta30BbIE 3aKOHBI. ‘YMeHue caMocTosITENbHO YUUTEN A, us «I"a30BbIe
3akoH ABorazpo. 3akoH Hcnonp30BaTh alropuTMBI IpU OpraHU30BHIBATh yueOHOE JIeHCTBHE. HEIOCPEACTBEHHO HE 3aKOHBD»
00BEMHBIX OTHOIICHUH. pelleHny 3a1a4 ILYVYA. 00pamneHHYIO K
OTHOCUTeINbHAS IUIOTHOCTD YMmeHue IpeoOpa3oBHIBATH | yJameMycs; BEIpakaT
razoB. CpenHsia MOJISIpHAst Macca nH(OPMAIMIO M3 OZHOTO BUAA B | b ONOKHUTEIBHOE
cMecH JIpyTOH. OTHOLIECHUE K
P.YVYI. NIPOLIECCY TIO3HAHUA:
YMeHue COCTaBIIATh IUIaH PELIeHUs HPOSIBISATh BHUMAaHUE,
poOIIeMBI yIUBIICHHE, KeTaHHe
OoJIbllle Y3HATH
10. | 11. | TasoBuie I"a3oBble 3aK0HBI. YpaBHEHUE OCyIIeCTBIATh PaCUETHl, K.YYA. BBIpaXaTh [Ipesenrary
3aKOHBI Knaneiipona—Menneneesa. HCIIOJNb3Ysl Fa30BbIE 3aKOHBL. YMeHue caMoCTOSATEIbHO MIOJIOKUTEJILHOE ust «l"a30BbIe
3axoH ABorazpo. 3akoH Hcnonp30BaTh aIropuTMsl Npu OpraHU30BbIBATh yueOHOE JeHCTBHE. OTHOLIECHUE K 3aKOHBI»
00BEMHBIX OTHOIICHUH. pemrennu 3a1a4 ILYY. TIPOIIECCY MTO3HAHMS:
OTHOCHTeNIbHAS IUIOTHOCTD Ymenue npeoOpa3oBLIBATh | MPOSBIATH BHUMAHUE,
razoB. CpenHss MOJIsIpHas Macca MHGOPMAIIMIO U3 OJHOTO BUJA B | yauBICHUE, KeTaHUue
cMecH IPYTOH. OorbIIie y3HAaTh
P.YVYA.
YMeHue coCTaBIsATh IIaH PELLEHUS
poOIEeMBI
11 | 12. | Knaccudura | Knaccupukamus XuMAIECKAX XapakTepu30BaTh IPU3HAKU K.YVYI. BBIPAXXaTh [IpesenTarg
s peakuuii o pa3aInuHbIM XUMHUYECKUX PEAKLIMHN. Paspenienne koH}IMKTA TIOJIOXKUTENBHOE us
XMMHYECKHX | TpH3HAKaM CPaBHEHUS. KrnaccudumupoBars xuMudeckne | YmpaieHHe MOBEACHHEM ITapTHEpa OTHOIIICHNUE K «Knaccuduk
peakuuii I'omoreHHbIe U reTepOreHHbIe PEaKIuu 1o pa3aIu4HbIM ILYY . MIPOLIECCY TIO3HAHUSA: anws
peakiuu. Knaccndukarms mo NIpU3HAKaM CpaBHEHUS ®opMHUpOBaHUE O3HABATENBHOM NPOABJATh BHUMAHHUE, [ 0 oo
3HaKY TEeII0BOro ddexra. e yIHUBIICHHE, JKeTaHHe T

O6paTtumble 1 HeoOpaTHMBIE
peakiu. Karanmntnaeckne u

P.YVI.
]_ICJ'ICHOJIal"aHI/Ie 1 IUTAHUPOBAHUC

OosblIIe y3HATh




HEKATaJIUTHICCKUE PEaKIHH.
Peakiuuu ¢ u3aMeHeHneM u 06e3
M3MEHEHHUS CTEIIEHH OKUCIICHUS
9JIEMEHTOB B COETUHEHMSIX

12. 13.| Oxucnurens | V3MeHeHME CTENEHU OKUCIEHUS Xapaxkrepuszosats OBP kak K.YVI. Bocnpunumars pedsb Ipesenrtamus | Jemoner
HO- JJIEMEHTOB B COCIUHEHUSX. IIPOLIECCHL, IPU KOTOPBIX Paspemenue KoHIMKTa yUHTEI, «Oxucnuren | panum.
BOCCTAHOBHUT | OKHCITUTENBHO- U3MEHSIOTCS CTENIEHH OKUCIIEHUsT | YTpaBieHue MoBeeHUEM TapTHepa HETIOCPEACTBEHHO He bHO- Bzaumon
€JIbHBIE BOCCTAaHOBUTEIIbHBIE PEAKLIHU. aToMoB. COCTaBIATh ypaBHEHUS ILYVY. 00pamIeHHyIo K BOCCTaHOBUT | eiicTBHe
peakuuun Tunbsl OKMCIUTETBHO- OBP ¢ nomonrsio MeTona PopMHUpOBaHUE O3HABATENBHOMN y4aliemycsi; BbIpaxkaT | €JlbHbIE TepMaHra

BOCCTaHOBHUTEJIbHBIX PEAKIUI. JIEKTPOHHOTO U 3JIEKTPOHHO- Lenu b TTOJIOXKUTEITEHOE peaknum» HaTta
OKHCeHne U BOCCTAHOBIICHHE. noHHOro Oananca. OOBICHITH P.YVYA. OTHOLICHHUE K KaJus C
OKHCINTENN U BOCCTAHOBUTEIH. BJIMSTHHE CPEJIBI Ha ITPOJTYKTHI Ilenenonaranue 1 MIaHUPOBaHUE IIpoLecCy IO3HAHMUSA: CyNIb(GUTO
MeTto[ 31€KTPOHHOTO U OBP. XapakrepuzoBath MPOSBIIATH BHUMAHUE, M HaTpus
9JIEKTPOHHO-MOHHOTO OanaHca. JJIEKTPOJIN3 KaK OKHCIUTEIIbHO- yIUBJICHUE, JKEJIaHHE B Pa3HBIX
IToBeneHue BemeCTB B Cpenax C BOCCTAHOBHTEIBHBIH MpoIecC. Oomble y3HATh cpenax
pa3HbIM 3HaueHueM pH. OOBSICHATB NPOLIECCHI,
[lepmanranat kanus Kak IIPOTEKAIOLINE NIPH NIEKTPOJIU3E
oKkucauTenpb ['aapBaHUUECKUI pacIuiaBoB U pacTBOPOB.
JJIEeMEHT (Ha IpHMepe dJIeMeHTa PackpsIBaTh npakTuyeckoe
JanHudmst). DIeKTpon3 3HAYEHHE HIICKTPOIH3A.
pacIIaBoB U BOJHBIX paCTBOPOB OOBSICHATE IPUHIMIT ACHCTBHS
JIEKTPOJIUTOB (KHCIIOT, IeNIOYeil | ralbBaHUYECKOTO 3JIEMEHTA.
U codieit). OKUCITUTEIILHO-
BOCCTaHOBHTEJIbHBIC PEAKIIUY B
MIPUPOJE, IPOU3BOJICTBEHHBIX
mporeccax u
KHU3HEIEATeITbHOCTH
OpTaHHU3MOB.
13| 15| Baxueiimme | Bakueifiue knaccel Krnaccudumposats K.YYA. dopmupoBanue [Ipe3enTanus
KITaCChI HEOPTaHWIECKHX BEIIECTB. HEOpraHWIECKHE BEIIECTBa MO YMeHHe caMOCTOSTETEHO HHTEepeca K «Baxne#mm
Heopranude | OJeMEHTHI METaUIbl U pa3HbIM IIpu3HakaM. OnuCkIBaTh OpraHU30BbIBaTh yueOHOE U3y4aeMoMy € KJIaCChl
CKHUX HEMETaJITbl ¥ UX TI0JI0KEHHE B TEHETHUECKUE CBSI3UMEXKTY B3aMMOJICHCTBHUE B IPyIIIIE. MaTepHaTy HEOpraHuJec
BEIIECTB [Tepuoauueckoii cucreme. HU3Y4YCHHBIMHU KJIacCaMHu ILYVY. KHX
Krnaccudukarms u HEOPraHWIECKHX BEIECTB Ymenue peoOpa3oBHIBATH BEIIECTB»
HOMEHKJIAaTypa CJIIOKHBIX MHGOpPMAlMI0 U3 OJHOTO BHIA B
HEOPTaHWIECKUX COCIMHEHHIL: IPYTOH.
OKCH/JIOB, THJIPOKCHOB, KICIIOT U P.YVY/.
coreil. 'eneTnueckas cBsA3b YMeHHe COCTAaBIATh IUIAH — PEIIeHHs
MEXK/y KJIaccaMy pOOJIEMBI.
HEOPTaHWYECKUX COCAMHEHUI
14] 16 | Peakuun CuibHble U crabble XapaKkTepu30BaTh YCIOBHs K.YVI. BBIPAKATD [pesenrtanus | JIad
HMOHHOT'O 31EeKTpOoJuThl. Peakuyn nonHoro NPOTEKaHMs peakliii B pacTBopax | YmeHue GopmyanpoBath TIOJIOXKUTENBHOE «Peaknuu onbIT 1.
obOMmeHa o6mena. [losHble 1 3JIEKTPOJIUTOB JI0 KOHILIA. COOCTBEHHOE MHEHHUE U MO3UIHIO; OTHOUICHUE K MOHHOTO Peaxiuu
COKpalICHHbIE HOHHBIC Ha6n1011aT1> " OIMUCBHIBATH YmMmenue YUYUTBIBATh PA3HbIE MHEHUSA pOoLECCy NMO3HAHUS: oOMeHa» HOHHOTO
YpaBHEHHSI. XMMHYECKHE OIBITHI C IOMOIIBIO U MHTEpPECHl 1 000CHOBEIBATh MIPOSIBIIATH BHIMAHUE, oBMeHa

POAHOTO A3bIKA U A3BIKA XUMHUU.
HeHaTB BBIBOJBI IO pe3yJibTaTaM
TNPOBEACHHBIX XUMHUYECKUX

COOCTBEHHYIO MO3UIIUIO.
IL.Yya.
YMeHHe UCII0NB30BATh 3HAKOBO-

yAUBIICHHUE, )KeTaHHS
OosblIIe y3HATh




omnbiToB. CoOITIoaTh paBuiia 1
npueMbl 0e30MacHoi paboTHI ¢
XUMHYECKHMH BEIIECTBAMHU M
11a00paTOPHBIM 000pYHOBaHHEM

CHMBOJINYECKHE CPE/CTBA, B TOM
YHCIIE MOZENHU U CXEMBI JUISl pELICHUS
3amad;

P.YV].

VYMeHHe caMOCTOSITENbHO aAeKBaTHO
OLICHUBATH NTPABHILHOCTD
BBITIOJIHEHUSI AEHCTBHS 1 BHOCUTD
HEeoOXOJMMBbIE KOPPEKTUBHI B
UCIIOJTHEHNE

15

17

PacTtBOpEI

PactBopbl. CriocoOB!I BEIpaKEeHUS
KOJIMYECTBEHHOT'O COCTaBa
pacTBopa: MaccoBasl 0
(mponieHTHAst KOHLIEHTPALus ),
MOJISIpHAsi KOHLIEHTpaLusl.
TurpoBanue. PactBopeHue kak
(U3UKO-XUMHYECKHI TpoLiecC.
Kpucramnoruaparsl

O0600mare MOHATHS «PacTBOPEDY,
«PacTBOPHMOCTEY,
«KOHIICHTPALHsI PACTBOPOBY.
OmnepupoBaTh KOITHYECTBEHHBIMU
XapaKTePUCTUKAMHU COJICPIKAHHSI
PAcTBOPEHHOIO BEIECTBA.
OnuceBaTh MPOLECCHL,
MPOUCXO/IAIINE TIPU PACTBOPCHHU
BEILECTB B BOJIE.

K.YVYI.

YMeHue caMoCTOATENbHO
OpTaHN30BBIBATH yueOHOE
B3alMOJEUCTBUE B TPYIIIE.
ILYY .

YMmeHue peoOpa3oBBIBATH

HHQOpPMAIIMIO U3 OJHOTO BHAA

ApYTOid.
P.YV]I.
‘YMeHue cocTaBIsATh IIJIaH peumecHud

pOOIEMBL.

B

OlLieHUBaTh CBOU U
YyKU€E TOCTYIIKH;
MOTHBHPOBATh CBOH
NEHCTBYST; BBIPAKATh
TOTOBHOCTE B JII000i1
CHUTYalluH OCTYMUTh
B COOTBETCTBHH C
MpaBHIAMH
MOBEIECHUS




16 | 18 | Pemenue Pemenue pacyeTHbIX 3a1a4 ¢ Pemare pacuernsle 3a1a4u ¢ K.YYA. DopMUpOBAHUE
3amad M0 | MpUMEHEHUEM MOHATHI MIPUMEHEHHEM MOHSITHUI VMeHue 3a1aBaTh BOIPOCHI; HHTEpeca K
TeMe «PacTBOPUMOCTEY, «PacTBOPUMOCTEY, KOHTPOJINPOBATh ACHCTBHS MApTHEPA. | NU3ydaeMOMY
«PacTBOpBI» | «KOHLEHTpAIMs pacCTBOPOB)» «KOHIICHTPALIUs PaCTBOPOBY. ILYY. marepuany
Hcnonb30BaTh alrOpUTMbI IPH OCYIIECTBIISATh aHAIU3 OOBEKTOB C
penIeHny 3a1aq BBIZIEJICHHEM CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX PH3HAKOB;
OCYIIECTBIIATh CHHTE3 KaK
COCTaBJICHHUE IIETIOTO U3 YacTeil.
P.YV].
OcCyIIeCTBIATh UTOTOBBIN U
MOIIArOBBIH KOHTPOJIb IO
pe3ynbTary;
AJleKBaTHO BOCIIPHHUMATH OLICHKY
YUHUTEIS
17 | 19. | Komnounuer | JlucrepcHbIE CHCTEMBI. XapaKkTepu3oBaTh KOJUIOUIHBIE K.YVI. dopmupoBanne Ipesenramus | JleMoHCT
€ pacTBOPbI Komnnounueie pacTBopsI. pactBopbl. O600IMIATE TOHITHS ‘YMeHue caMocTOsITeNIbHO HHTEpeca K «Komnouaner | Dddekr
HctunHBIE PacTBOPEIL. «KOJUTOWAHBIN PacTBOPY, «301Ib», | OPraHU30BHIBATH yueOHOE H3y9IaeMOMY e pactBopsl » | Tunpams
HucniepcHas daza u «TeTIbY, «TYMaH», «IMYIIBCHY, B3aMMOJICHCTBHUE B IPYIIIIE. MaTtepuairy
JUCIIEPCUOHHAA cpefa. «CYCIIEH3U», «KOATYJISIIN, ILYY. JIab
CycneH3uH ¥ SMYJIbCHH. 30JU U «CeIMEeHTanus», Ymenue peoOpa3oBbIBATH ONBIT 2.
renu. OmanecueHuust. et «cuHepesuc».CodmronaTh HHPOPMAITHIO W3 OTHOTO BHIA B CaoiicTBa
Tunpans. Koarynanus. IIpaBHUJIa U IPHEMBI Oe30ITacCHON JIpyTOH. KOJIJIOUJL
Cennmentarms. CuHepesuc. paboTHI ¢ XUMHYECKAMU P.YVYA. HBIX
BEILIECTBAMH U J1a00paTOPHBIM YMeHHe COCTaBIIATh IUIaH PelICHUs pacTBopo
000pyIOBaHHEM POOJIEMBL. B
18 | 20 | Cuaponus I'unponus coneit. I'maponus no XapakTepu30BaTh FHIPOIN3 KaK K.YYA. BBIPAXKATh Ipesenranus | JemoHc.
coreit KaTHOHY, 110 aHHOHY, TI0 KaTHOHY | OOMEHHOE B3aNMOJICHCTBUE YMeHne caMOCTOSTETEHO TIOJIOKUTENIFHOE «'mppomms Omnpene
1 110 aHNOHY. Peakmus cpenpl BEIECTB C BOJOH. OpTaHM30BBIBATH yueOHOE OTHOIIICHHUE K coneit » JIeHUe
PpacTBOPOB COJIEH: KUCIOTHAS, [pencka3pIBaTh peaKkUuio CPebl B3aMMO/JICHCTBHUE B IPyIIIIe HpOoLECCy MTO3HAHUS: KHCIOTH
LIEJI0YHAs U HEWTpabHasl. BOJHBIX pacTBOpoB coneid. mets | ILYY /. MPOSIBIISATE BHUMAaHHUE, oCTH
[Nonnb1i HeoOpaTUMBIiL MIPEJICTABIIEHUE O YMeHue ocylecTBIATh aHAIN3 YAUBIIEHHE, XKEJTaHHE
rugponus. [lomydenne peaknueil | TPOTONUTHYECKON TeOpHU 00BEKTOB C BEIJJETICHHEM OorbIIIe y3HAaTh Cpeet
THIPOJIN3a OCHOBHBIX COJEH. Bpencrena— Jloypu, Teopun CYIIECTBEHHBIX M HECYIIECTBEHHBIX npu
[TonsaTHe 0 NPOTOIUTUYECKON KHCJIOT U OCHOBaHui1 JIbtouca. IIPU3HAKOB;0CYILECTBIIATh CHHTE3 MIOMOIITNA
Teopuu bpencrena—IJloypu. Hab6monath eMOHCTpUpYEMbIe M | KaK COCTaBJICHUE LIEIO0T0 U3 YacTeH. UHIUKAT
[TonsiTie 0 TEOPUM KUCIIOT U CaMOCTOATENLHO IIPOBOJIUMBIE P.YV/. opos.Jla
ocHoBaHWi JIbtonca. ombIThl. COOIIOaTh IpaBUiIa U YMeHHs OCYIIECTBISITH HTOTOBBIH 0 onbIT
npueMbl 6e30macHoi paboThI ¢ NIOLIIArOBBIA KOHTPOJIb 110 3.
XUMHYECKHIMH BEIIECTBAMH U pe3ynbTary; Cuapon
11a00paTOPHBEIM 000PYHOBAHIEM AJleKBaTHO BOCIIPUHUMATH OLICHKY .
——— U3 conen

Paznuuats crocob u pe3ysabrar
TeNCTBHS




19 21.| Kommnekcr | KOMIUIEKCHBIE COEMHEHMUS. OnepupoBaTh TOHATHAMH K.YVI. dopmupoBaHue [pesentauus | JemoHO
3E CocTaB KOMIIJIEKCHOTO HOHA: «KOMILIEKCO0OPa30BaTEby, VYMeHne caMoCTOSsITENbHO HHTEpeca K «Kommuiekcn | Opa3oBa
COEIMHEHHS | KOMIIIEKCOOOpa3oBarelb, «IMTaHNY», KKOOPIUHAIINOHHOE OpraHU30BEIBATH yueOHOE JIeHCTBHE. H3y9IaeMOMY BIe HHE

nranasl. KoopavHaimonHoe YHUCJIO», «BHYTPEHHSIS ILYY. marepuany COCTMHEHUA) | | e
gucio. Homenkmnarypa KOOpIWHAIMOHHAS chepay, Ymenue peoOpa3oBHIBATH
KOMILIEKCHBIX COEJUHEHUH. «BHEMIHSS KOOPAWHAIMOHHAS uHGOpPMAIMIO M3 OAHOTO BUAA B CHbIX
3HaueHNe KOMIUIEKCHBIX chepa» «M30MepHsI». IPYTOH. coev,uHHe
coequHenuil. [lonsatue o KrnaccugummpoBats 1 Ha3eIBaTh P.YVY.. HUAU
KOOPJMHAIIOHHON XHMHH. KOMIUIEKCHBIE COSTUHEHHSI. YMeHHe cOCTaBIATH IUIaH PeIIeHUS Iepexos

OnuceIBaTh MPOCTPAHCTBEHHYIO poOJIeMBI HBIX

CTPYKTYpY H3y4aeMBbIX BELIECTB. METaJIOo

OOBSCHATH MPUINHEI B.

YCTONYMBOCTH KOMIUIEKCHBIX

coenuHenui. MccnenoBaTs

CBOMCTBA N3y4aeMBbIX

BemectB.Habmonats

JIEMOHCTPUpPYEMBIE H

CaMOCTOSITENIFHO ITPOBOIUMBIE

omnbITHl. Habnronats 1 onuceIBaTh

XMMHYECKHE PEAKIHH C

MIOMOIIBIO POJHOTO S3BIKA U

SI3BIKA XUMUHL.

20 24 | Konrponsna | KoHTpons 3HaHuii Mo TeMe OcymiecTBsaTh mosHasarenbuyo | K.YV, OuenuBath
s pabora Ne | «OCHOBBI XUMHUM» pediexcuio B OTHOIICHUT CTPOUTH peUeBbIe BHICKA3bIBAHMS B COOCTBEHHYIO
1 no teme COOCTBEHHBIX IOCTIDKEHUH B MUCBMEHHOH (opme; y4eOHyI0
«OCHOBBI Tporecce permeHns y4eOHbIX U apryMEHTHPOBATh CBOIO TOUKY JeATeIbHOCTD: CBOH
XUMHN» M03HABATEIbHBIX 3324 3peHust JOCTVIKEHUS,

ILYY. CaMOCTOATENBHOCTD,
Ymenue npeoOpa3oBHIBaTh | HHUIHATHBY,
nHOPMAIMIO W3 OTHOTO BHAA B | OTBETCTBEHHOCTH,
TIpYyTOH. TIPUYUHBI HeyIaq
P.YV/I.

KOHTPOJIb B hOpPME CIIMUCHUS
crnocoba AeHCTBYS U €T0 pe3ynbTaTa
C 3aJJaHHBIM 3TAJIOHOM C

IeJIbI0 OOHAPYKEHHS OTKIOHCHHI 1
OTIIMYHH OT 3TATOHA




Pazoen Ocnoevl opzanuyeckoit xumuu

OCHOBHBIE ITOHSATHUS OPTAHUYECKOW XUMUM 18 u

21 IIpenmer, IlosiBeHue u pa3BuTHe HUcrtopus passutus opranndeckoin | K.YY/I. Ocosuasarb enuacTBO | Ipesenranus | Jdemomnc
MecCTO U OpraHUYECKON XMMHUU KaK HayKd. | Xumuu. Pa3muuaTs npeaMerst ‘YMeHue caMoCTOSTEIbHO U 1IEJIOCTHOCTh «IIpenmer u Tpaumuu.
3Ha4YCHUE IMpenmer u 3agaun H3y4eHHsI OpPTraHHIECKON U OpTaHM30BBIBATH yUeOHOE OKPY’KaloIIero Mupa, | 3amadu Monenu
OpraHMYecK | opraHmdeckod xumuu. Mecto n HEOPTaHUIECKOH XUMHH. B3aMMOJICHCTBHUE B IPyIIIIE. BO3MOKHOCTH €T0 opramuecko prammy
Ol XUMHHU 3Ha4eHUE OPTaHUYECKOM XMMUK B | B3auMOCBA3b OpraHU4ECcKUX ILYY. TO3HAaBa€MOCTH U 1 XUMHN»

CHUCTEME €CTECTBEHHBIX HaYK. 1 HEOPTaHUUYECKUX COCUHEHMUS. Ymenue npeoOpa3oBLIBaTh | 00BICHUMOCTH Ha eornx
B3aumocBs3p Heopranuueckux 1 | HaGmronaTh neMoHCTpupyeMsble nHdopMaImIo U3 OJJHOTO BUJA B | OCHOBE JIOCTYDKEHUH MOJIEKY I
OpPraHUYECKHX BEIIECTB. OIIBITHI U OIMCHIBATh UX C JIpyTOH. HayKH.
ITOMOUIBIO POJTHOTO SI3bIKA U P.YVYI.
SI3BIKA XUMUH YMeHHe cOCTaBIATH IUIAH PEICHUS
pOOJIEMBL.

22 Pemenue Pemenne pacueTHbIX 3a1a4 HA OCyYIIECTBISATH PacUeTHI 110 K.YVY]. Hagbiku
3a1a4 Ha | ycraHoBneHHe GopMyI yCTaHOBIEHHIO popmyI YMeHue *3a1aBaTh BONPOCHI; COTpYJIHHYECTBA CO
YCTaHOBJIEH | yTJIEBOJOPOJIOB IIO IEMEHTHOMY | YTI€BOJOpPOOB ITO YJIEMEHTHOMY | KOHTPOJHMPOBATH ACHCTBHS CBEpPCTHHUKAMU,

e Qopmyn | coctaBy M Mo aHaNM3y NPOAYKTOB | COCTaBY M IO aHAJIM3y NPOAYKTOB | mapTHepa. B3pOCIBIMU B
YIJIEBOJIOPO | cropaHust cropanus. Mcnonb3oBartb ILYVY . 00pa30oBaTeNIbHOM,
J0B AJITOPUTMBI IIPU PCIICHUU 3a1a4 YMeHue OCYLICCTBJIATH aHAJIN3 JACATCIIBHOCTH

00OBEKTOB C BBIACIIEHHEM
CYLIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB;

OCYIIECTBIATh CHHTE3 KaK
COCTaBJIEHHE ILIEJIOTO U3 YacCTei.
P.YV/.

YMmenussOcyniecTBIAT, UTOTOBBIN U
IOIIATOBBI KOHTPOJIb IO PE3YJIbTaTy




23

OCOOEHHOCTH OPTaHMYECKUX
BewecTs. [Ipuunnbl
MHOT000pa3ust OpraHuIeCcKuX
BeriecTB. OpraHuyeckue
BEIL[ECTBA B IPUPOJIE.
YrnepoaHslii ckenet
OpPraHW4eCcKOi MOJIEKYIbI, €r0
TUIIBL: IIUKINYECKHE,

OOBACHATH NPUUUHBI
MHOT000pa3usi OpraHu4ecKuxX
BemectB. Habmronats
JIEMOHCTPUPYEMBIE OIBITHI U
OIKCHIBATH MX C IIOMOIIIBIO
POJHOTO SI3bIKA U S3bIKA XUMUH

K.YVY].

YMeHue 3a1aBaTh BOIPOCHI;
KOHTPOJIMPOBATh JCHCTBUS
mapTHepa.

ILYVY.

YMeHUe OCyIIEeCTBIATh aHAIN3
00BEKTOB C BBIACIICHHEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX

BripaxkaTth
MOJIOKUTEIBHOE
OTHOIICHHUE K
TpoLeccy MO3HAHMUS:
MIPOSIBIATH BHUIMAHUE,
yIUBIICHHE, KeTaHHe
Ooupllie y3HATH

Hprausst CTpOEHHE MIPU3HAKOB;0CYHIECTBIATh CUHTES
MHOroo6pa3 KaK COCTaBJIEHHE LIEJIOTO U3 YacTeH.
wi [ETEPOLUKITMIECKUE CKENETHI. P.YV].
OpraHIecK KpatHocTh XMMU4ECKOH CBA3H Ymenust.OCyIiecTBISTh HTOTOBBII U
I(;I())(QL[I/IHGHI/Iﬁ (BUABI CBsI3€H B MOJIEKYJIaxX MOLIAroBbI KOHTPOJIb 110
DIeKTPOHHO OpraHUYECKHX BEIIECTB: pesynbraTy;PasnnaaTs ciocob u
e OJIMHApHBIE, TBOWHBIC, TPOIHEIE). pe3ynbTat neicTBus
U W3menenne sHeprum caszen
XUMHUecKie | MEXAy aToMaMH yriepoja Ipu
CBSI3M aTOMa | YBEIMYEHHUH KPAaTHOCTH CBS3H.
yriepoja HacplmeHHble 1 HeHACHIIIEHHbIE

COCJIMHEHMUS.

24 CrpykTypHa | XHMHUYECKOE CTPOCHUE KaK DopMyIupoBaTh OCHOBHBIE K.YYA. Unentudunuposars IIpe3enTanus
S Teopusi | MOPSIOK COEUHEHNUSI aTOMOB B TIOJIOKEHUSI CTPYKTYPHOH Teopun | YMEHHE CTPOUTH MIOHATHBIC IS cebst ¢ «Teopun
OpraHUYecK | MOJIEKYJe COIJIACHO UX OpPraHUYECKHX BEIIECTB. napTHepa BbICKA3bIBaHUS, MIPUHAUIEKHOCTBIO K | XUMHUYECKOTO
nx BaJIeHTHOCTH. OCHOBHBIE OmnepupoBaTh TOHATHIMH YUYHUTBIBAIOIINE, YTO TTAPTHEP 3HAeT M | HApoJy, CTpaHe, CTPOCHUS
COEIMHEHUH | MOJIOKEHUS TEOPHU XUMHUYECKOTO | «yTJIEPOIHBIN CKeIeT» U BUJIUT, @ YTO HET; roCyaapcTBy OpPraHUYECKH

CTPOCHNUS OPTaHUIECKUX «KPaTHOCTb XHM CBSI3H», 3a1aBaTh BOIIPOCEL; X
coenuHeHuit A. M. bBytneposa. «XUMHYECKOE CTPOCHHEY, KOHTPOJIMPOBATh AEHCTBUSA MapTHEpa COEMHEHUH
3aBUCHMOCTH CBOWCTB BEIIECTB «ctpykrypHas popmynay. umers | ILYY L. A. M. Bytnep
OT XUMHUYECKOTO CTPOCHHS MIPE/ICTABICHNE O 3aBHCHMOCTH YMeHHe oCyIecTBISITh AHAIIH3 0Ba»
Mostekys1. CTpykrypHas Gopmyiaa | CBOMCTB BEIIECTB OT XHM 00OBEKTOB C BBIJIEICHHEM
cTpoeHus. MoenupoBarh CYIIECTBEHHBIX W HECYIIECTBEHHBIX
MOJIEKYJIbI HEKOTOPBIX [IPU3HAKOB;
OPTaHWYECKHX BEIIECTB OCYMIECTBIIATH CHHTE3 KaK
COCTaBJIEHUE LETIOTO U3 YacTei
P.YVY].
YmennssOcymecTBIATs HTOTOBBIH 1
NIOLIArOBBIA KOHTPOJIb 110
pe3ynbTary;
AZIeKBaTHO BOCIIPMHUMATh OLIEHKY
YUIHUTES;
Paznuyats crioco0 u pe3ynbTaTt
IEHCTBUS

25 Crpykrypra | M3omepus n m3omepsl. OTkpeiTne | OnepupoBaTh HOHITHSIMHI K.YVI. BeipaxaTts IIpe3enTanus

s uzomepust | usomepuu. CTpykTypHas 1 «H30MEPY, KU30MEPUY, ‘YMeHue caMoCTOSTEIbHO MIOJIOKUTEIIbHOE «Bust
MIPOCTPAHCTBEHHASI U30MEPHSI. «(hYHKIMOHABHAS TPYIIIaY. OpraHM30BBIBATH YUeOHOE OTHOILEHUE K U30MEPHUN

V30Mepus yriieposHOro cKenera.
V30Mepust TOJI0KEHHUSL.

OnuchIBaTh MPOCTPAHCTBEHHYIO
CTPYKTYpY U3y4aeMBbIX BEILECTB.

B3alMOJEHCTBUE B TPYIIIIE.
ILYVY .

HPOLIECCY MO3HAHMUS:
MPOSIBIISITH BHUMAHHUE,




MexkiaccoBast U30MEpUsd

OtpaxxaTh COCTaB U CTPOCHHE
OPraHUYECKUX COEIUHEHUN

C IIOMOILBIO CTPYKTYPHBIX
¢dopmyn. XapakTepu30BaTh BUIbI
HU30MEpUU

Ymenue IIpeoOpa3OBBIBATH | JKEJIaHUE OOJIbIIE
uHbOpMaLUIO U3 OJIHOTO BHJA B | y3HATh

ApYTOH.

P.YYI.

YMeHHe cOCTaBIATH IUIaH PeIIeHUS
poOIEMBL.




26| 8 | IMpocrpancr | Bumel mpocTpaHCTBEHHOM OnepupoBaTh NOHATUAMH K.YV BoIpaxkarsb IIpesenTanus
BEHHas n3omepun. OnTuueckas «H30MEPY, KU3OMEPHSN, CoBepIIeHCTBOBATh YMEHHE MOJIOKUTEIBHOE «Bugsr
H30MepHs n3oMepHs. ACHMMETPHYECKUH «XHPATBHOCTEY. ONHCHIBATH JIOTOBAPHBATHCS ¥ IPUXOANTH K OTHOIICHHUE K N30MEPHN
aToM yriaepoaa. Onrudeckue MIPOCTPAHCTBEHHYIO CTPYKTYPY 00IIEMy PEIIEHUIO B COBMECTHOM TpoLeccy MO3HAHMUS:
AHTUIMO/BI. XHPaATbHOCTS. n3ydaeMbIx BemecT. OTpaxaThb JEATETbHOCTH MIPOSIBIATH BHUIMAHUE,
XuparnbHble U aXxupalbHbIe cocras u crpoenne opranmaeckux | ILYY/I. JKeJTaHue OoJbIe
MoJeKybl. ['eomeTpudeckas COeIMHEHHUI! C TOMOIIBIO DopmMHpoBaTh yMEHUE TPOBOUTH y3HaTb
n3oMepwus (Ivc-, TpaHc- CTPYKTYPHBIX (hopMmyiI. CpaBHEHHE U KJIACCH(DUKALUIO IO
H30MEpHs) XapakTepH30BaTh BUBI 3alaHHBIM KPUTEPUIM
H30MEpUH P.YYI.
VMeHne yqUThIBaTh BbIAEICHHbIC
YUYHUTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUECTBE C yIUTEIEM
27| 11 | OcuosHble OcHoBHBIE Knacchl opranndecknx | Kmaccupuumposars K.YVI. IpumensTs npaBuna | IpesenTanus
KITaCChI coenuHeHni. [IpuHINTIBI OpPTaHWYECKHE COSAUHEHHUS 110 YMeHHe caMOCTOSTETEHO JETI0BOTO «OCHOBHBIE
OpraHMYecK | Kiaccu(puKanuy OpraHUYeCcKuX CTPOCHUIO YIIEPOAHOH LETH U OpTaHM30BBIBAThH yueOHOE ACHCTBHE. | COTPYAHHUYECTBA: KJTaCChI
X coequHeHuit. [TonsaTue o TULy yraepoA-yriepoasoi cessu. | ILYY/. CPaBHUBATh Pa3HbIE OpraHU4YeCcKU
coequHeHUH | (QYHKIMOHANBHOU TPYIIIE. Knaccuduuuposats Ymenue peoOpa3oBBIBATH | TOUKH 3pEHUS; X
. I'omonorus. I'omornorw. IIPOX3BOHBIE YTIIEBOAOPOAOB O | mHMOpMarmio 13 OJHOTO BU/IA B | CINTATHCSA C MHCHHEM | COCAMHEHHIN)
I'omonoruue | I'omonoruyeckast pa3sHOCTb. (YHKIMOHATIBHBIM IPYIIIIAM. JPYTOi. JPYroro 4eyioBeKa;
CKHE PsIBI I'omonoruueckue psst O0600mars 3HaHUS U JeNaTh P.YVYI. MPOSIBIISITH TEPIIEHUE

BBIBO/JIbI O 3aKOHOMEPHOCTSIX
HM3MEHEHHUI CBOMCTB BEIIIECTB B
TOMOJIOTHUYECKHX Psijiax

YMeHHe COCTaBIIATh IUIaH PeIICHUs
poOIeMBbI

"
IOOPOKENATEbHOCTh
B CIIOpe




28| 12 | Homenknary | HomeHknaTypa OpraHa4eckux HasbiBaTh OpraHuueckuie K.YV]. OrenuBars
pa BeIecTB. MexxayHapoJHast COEIMHEHHUS B COOTBETCTBHUH C YMeHHeCTPOUTh MOHSTHBIE ATIS COOCTBEHHYIO
opranpdeck | (cumcremarmueckas) IIpaBUJIAMH MEKXIYHApOJHOMN napTHepa BbICKA3bIBaHUs, y4eOHyI0
ux HOMEHKJIaTypa OpraHU4eCcKHX HomeHknaTypsl [IUPAC u YUHUTBIBAIOIINE, YTO TTAPTHEP 3HAET U | IEATENBHOCTD: CBOU
COeIMHEHNH | BeIecTB M MPHHIMUITBI pauuoHaNbHOI HOMEHKIATYPHI. BHUJIUT, a YTO HET; JOCTHKEHUS,
o0pa3oBaHus Ha3BaHUH Haxonuts cHHOHUMBI 3a/1aBaTh BOIIPOCHI; CaMOCTOSITEIbHOCTD,
OPTraHWYECKHUX COCTUHEHUMH. TPUBHAJTBHBIX HA3BaHUIH KOHTPOJMPOBATh AeCTBUS MapTHEpa. | MHUIMATHUBY,
PanyonanbHas HOMEHKIATypa OpPraHUYECKUX COCTUHEHUN ILYY. OTBETCTBEHHOCTb,
YMeHue oCcylecTBIATh aHAIN3 MIPUYMHBI Heyad
00BEKTOB C BBIETICHHEM
CYLIECTBEHHBIX U HECYIIECTBEHHBIX
MPU3HAKOB;
OCYILIECTBIIATh CUHTE3 Kak
COCTaBJIEHHUE 1IETIOT0 U3 YacTel.
P.YV].
Ymenus 1.0cyniecTBIsAT HTOTOBBIN
U MOILIAroBbIil KOHTPOJIb IO
pe3ynbTary;
AIeKBaTHO BOCTIPHHUMATH OLIEHKY
yuurens;PaznugaTs ciocob n
pe3ysbTaT AeicTBUS
OcoGeHHOCT Krnaccudukarms 1 0cOGEHHOCTH JleMOHCTPUPOBATh NIOHUMAHUE K.YVY]. BeipaxaTh IIpe3enTanus
Au OPraHUYECKUX PEAKIIHUHN. 0COOEHHOCTEH MPOTEKAHUS U ‘YMeHue caMocTosITeTbHO TI0JIOKUTENIBHOE «Knaccupuka
29| 14 Kiaccnduka Crioco6sl 3anuceit peakiyii B (bopM 3amicu OpraHuvecKrux OpraHU30BbIBAThH yueOHOE JeHCTBHE. OTHOLIECHUE K st
U opranndeckoi xumnu. Cxema u peakuuii B CPaBHEHUU C ILYY. TPOIECCY TTO3HAHMS: OpraHuYeCKn
OpraHudeck | YPaBHEHHE.YCIIOBUS NPOBEJCHUS | HEOPTAHUYECKUMH. Y CJIOBHS Ymenue npeoOpa3oBBIBATh | MPOSIBIATH BHUMAaHUE, | X peakiuuin»
ux peakiuid | peaxumii. Knnaccuguxanus MIPOBEICHUS PEaKIUH. nHOpMaIMI0 M3 OJHOTO BUAA B | yIAMBJICHHE, )KEIAHUE
peakunii opranndeckux BemectB | Kimaccudukarms peakmuit JIpYToM. OoJbIIe y3HATH
10 CTPYKTYPHOMY NPU3HAKY: OpPraHUYECKUX BEIIECTB I10 P.YYA.
3aMelIeHne, IPICOSANHEHHE, CTPYKTYPHOMY IIPU3HAKY: ‘YMeHHe cOCTaBIATH IUIaH PEIICHUS
oTwienieHue. PeakunonHble 3aMellleHHe, IPUCOEIUHEHHUE, po0IeMbl
1eHTpsl. [lepoHavansHbIe oTmerenHue. PeaknnoHHbIe
TIOHSTHUS O THIIAX U MEXaHMU3Max neHTpsl. [lepoHavansHbIe
OpraHu4€CKux peaxum‘/i. IOHATHS O TUIIAX U MEXaHHU3MaXx
TI'omonuTHueckuit u OPraHUYECKUX PEeaKIH.
reTepoUTUYECKUI pa3pbiB TI'omonuTHueckuit u
KOBQJIEHTHOW XMMHUYECKOH CBSI3U. | FETEPOJUTUUYECKHI pa3pbIB
CBOOOTHOpAIUKATILHBIN U KOBAJICHTHOM XMMHUUYECKOU CBS3H.
HOHHBIH MEXaHU3MBI PEaKIINH. CB0OOIHOPAANKATIBHBIN 1
ITousarue o cBOOOJHOM MOHHBIA MEXaHU3MBbI PEAKIUH.
panukaie, Hykineopuie, [TonsTe 0 cBOGOAHOM
aNeKTpoduiIe, KapOOKATHOHE panukane, HyKieopuie,
kapbaHuone. O6o3HaueHHE neKTpoduie, KapOOKaTHOHE U
HOHHBIX PEaKuil B KapOaHHOHE.
OPraHUuYeCKON XUMUU
30l 15| Oxwucnurens | OxucnurensHo- OOBSICHATH, YTO HA3BIBAIOT K.YVI. BBIPAXKATh
HO- BOCCTaHOBHUTEJIbHBIC PEAKLIUY B OKHUCJIICHUEM U BOCCTAHOBJICHHEM | YMEHHE CaMOCTOSITEIbHO MIOJIOKUTEIIbHOE
BOCCTAaHOBHUT | OPraHUYECKON XUMHUU. B OPraHUYECKOH XUMUH. OpraHU30BEIBATH yueOHOE JIeHCTBHE. OTHOLICHUE K




€JIbHbIE Wnentudukanust opraHnaecKux CocTaBIsATh ypaBHECHUS ILYVY . MIPOLIECCY IO3HAHUSA:
peakIuu B coenuHeHuil. I'eHeTnueckas OKHCITUTENBHO- Vmenne npeoOpa3oBbIBATh | MPOSIBIATH BHUMAHUE,
OpPTaHMYECK | CBS3b MEXIY KIacCaMH BOCCTAHOBHTEIBHBIX nHGOpPMAIMI0 M3 OJHOTO BUAA B | yJAWBJICHHE, )KEIAHHUE
Ol XUMHH OPraHUYECKUX COETMHEHUN OpraHUYECKUX PeakLui ¢ JIpYyroM. Oosbllie y3HAThH

IIOMOLIBIO METOa 3JIeKTpoHHOro | P.YVY/I.

OaaHca YMeHHe cOCTaBIATH IUIaH PeIIeHUS

poOIeMBbl
31| 17| ®usuxo- DU3NKO-XUMUIECKHUE METOIBI XapakTepu30BaTh (PU3NKO- K.YVI. BBIPAXKATh Ipesenranus

XUMHYECKHE | MCCleOBaHUS CTPOSHUS U XUMHYECKHE METOBI YMeH#ne 1oroBapuBaThCs U TIOJIO>KUTEIIFHOE «Duznko-
METOIBI PEAKIIMOHHOM CIIOCOOHOCTH HCCIE0BAHHS CTPOCHUS 1 HMPUXOAUTH K 00IIEMY PEIICHHIO B OTHOILIEHUE K XUMHUYECKHE
HCCIEI0BaH | OpPraHUYECKUX COCTUHCHHM. PEaKIIMOHHOM CIIOCOOHOCTH COBMECTHOM J1€ATEIbHOCTH; IIpoLecCy IO3HAHMUSA: METO/BI
us crpoenust | Cnexrpockonus IMP, macc- OPraHUYECKUX COCTUHEHUMN. YMeHue npoAyKTUBHO pa3pelaTh TIPOSBIIATH BHUMAHUE, | HCCIEI0BaHU
u peak-| criekTpomeTpus, HHppaKkpacHas [ToHnMaTk rpaHUIbl IPUMEHEHHsT | KOH(INKTHI Ha OCHOBE y4eTa yIUBJICHUE, J)KEJIaHUE | 5 CTPOCHUSA
LHOHHON CHEKTPOCKOIIHS H3y9aeMbIX METOZIOB MHTEPECOB M MO3UIHNI BCEX €To OorblIe y3HAaTh OpTaHUYECKU
croco6- YYaCTHUKOB X
HOCTH P.YY.. COEIIMHEHUN»
OpTaHUYEeCcK YMeHHe yIUTHIBaTh BBIICICHHBIE
nx YUYHTENIeM OPUSHTHPHI IeHCTBHS B
COeIMHEeHU I HOBOM y4eOHOM MaTepHane B

COTPYAHUYECTBE C YUUTEIIEM;
ILYVYA.

YMeHHe MpoBOIUTE CPaBHEHHE
KITaCCHU(HKAIIHIO 110 33AaHHBIM
KPHUTEPHSIM;

YIJEBOJOPO/IBI
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32 AnKaHsbl. AnkaHpl. DJIEKTPOHHOE HazbiBath aKaHbl 1O K.YY/]. Beipakats Ipesenranus | JleMOHCET
CrpoeHnue, MIPOCTPAHCTBEHHOE CTPOEHHE MEXIyHapoaHO! HoMeHKnaType. | @opmupoBaHue yMeHHs paboTaTh B MOJIOKUTEIBHOE «ANKaHbBD» Cocrasie
HOMEHKJIATy | MOJIeKyJIb MeTaHa. OOBSICHATH IEKTPOHHOE H napax. OTHOIICHHUE K HHE
pa, sp3-I'ubpuan3aius opouraieit [POCTPAHCTBEHHOE CTPOCHHE ILYVYA. nporeccy MoJenen
H30MEpH, aTOMOB yTJIEPOa. MOJIEKYJI U3y4YEHHBIX BEIIECTB, BBISBJIATD OCOOEHHOCTH (KadecTBa, TIO3HAHUSL: MOJIEKYI
¢dmugeckne | I'omomorndeckuit psia u obmmast sp3 rubpurH3anys, NPU3HAKH) pPasHBIX OOBEKTOB B | IIPOSBIATH
cBOIcTBa (dbopmMyrna ankaHoB. TOMOJIOTHYECKHH psifi, o0Ias nporecce uxX paccMaTpHUBaHMs | BHIMAHUE, ajkatos

CucremaTnieckas HOMeHKIarypa | ¢popmymna. O600maTs 3HaHUS 1 (HabmoneHus) yZIUBJICHUE,
aJIKaHOB U pajuKayloB. M3oMepust | menaTth BBHIBOABI O P.YYI. KeJTaHue OoIbIe
YTIJIEPOJHOTO CKEIETaaIKaHOB. 3aKOHOMEPHOCTSIX H3MEHCHUH OLICHWBATh  BECOMOCTH IIPHBOJUMBIX | y3HATD
INonsiTue o KOH(pOpPMAIHAX. CBOMCTB B TOMOJIOTHUECKOM PSITy N
. JIOKa3aTeNbCTB U PacCyKICHUH
®duznyeckne CBOHCTBA AIKAHOB. aJIKaHOB
3aKOHOMEPHOCTH U3MECHEHHS
(M3HIECKHIX CBOMCTB.

33 Xumuyecku | XuMHUECKHE CBOMCTBA alKaHOB: XapakTepu3oBaTh BaKHEHIINE K.YVY/. Bripaxats Ipesenramus | JleMOHCT
€ CBOMCTBa | rajoreHHpoBaHWe, HUTPOBAHHE, XHMHYECKHE CBOWCTBA aJIKaHOB. YMeHHe caMoCTOsTEIEHO TIOJIOKUTEIIBHOE «AJIKaHBD» pauuun.
aJKaHOB JETHAPUPOBAaHNE, TEPMUIECKOE [Iporuo3uposats cBOiicTBa OpraHN30BBIBATH yueOHOE OTHOILCHHUE K Bpomuposan

pasnoxeHue (IMPOJH3), TOPEHNE | N3yd4aeMbIX BEIIECTB Ha B3aMMOJICHCTBHUE B IPyIIIIE. npoueccy HETeK caHa
KaK OJINH U3 OCHOBHBIX ocHoBaHuM Teopuu xumuueckoro | ILYY/. TTO3HAHUS: Ha CBETY.
HCTOYHHKOB TeIlIa B CTPOCHUS OPTaHUIECKUX Ymenue IpeoOpa3oBHIBATH | MPOSIBIATH Topenne
IIPOMBIIIEHHOCTH H OBITY, BemecTB. MccnenoBats cBoiicTBa | mHpOpMaIMI0O W3 OJHOTO BUAA B | BHUMAaHME, MeTaHa.
KaTaJIUTHIECKOE OKHCIICHHUE, N3y9aeMbIX BEIECTB. JIpYyTOH. yIUBIICHHE, Orsomere
KPEKUHT Kak criocoObl nomydenus | [Iporao3uposats cBoiicTBa P.YVYI. XKeJTaHue OoJbIIe E:CT::SPI;M
BO)XHEHILINX COEMHEHHH B HEHU3y4YECHHBIX BEIECTB 10 YMeHHe COCTaBIIATh IUIaH PelICHUs y3HaTb ep
OpPTaHWYECKOM CHHTE3€, aHAIOTHH C M3YICHHBIMU MpOOIIEMBI. MaHraHara
H30MEpH3aIHs KaK Criocod BEIIIECTBAMH TOTO XKe Kanus 1
MOTY4EeHUSI BBICOKOCOPTHOTO TOMOJIOTHIECKOTO PAfa. OpoMHOM
OeH3nHA. MexaHn3M peakIuu Habmonats 1eMOHCTpHUpyeMbIe BOJIE
CBOOOTHOPATUKATEHOTO OTIBITHI 1 OTIMCHIBATH UX C

3aMelleHns (Ha mpruMepe TIOMOIIBIO POJTHOTO SI3BIKA U

XJIOPUPOBAHMSI METaHA). SI3bIKa XMMHUH

34 [Honyuenue CHHTETHYECKHE CIIOCOOBI XapakTepu3zoBaTh K.YVY]. Bripaxkath IIpesenTanus

u MOTy4YEeHUS ATKaHOB. MeTo b MIPOMBIIUIEHHBIE U TabopaTopHble | 1.YMeHne ncroiab30BaTh pedb IS TIOJIOKUTEIIFHOE «AITKaHBD»
MPUMEHCHUE IOJIyUCHHUS aJIKaHOB U3 Cl'IOCO6l:I MOJIy4YCHUA peryismnuu CBOEero )leﬁCTBPIﬂ; OTHOIICHHUEC K
aJIKaHOB AJKIITAIOTHHJOB(peaKIys ankaHoB.COMOCTABIAT 2.ANleKBaTHO MCIIOTB30BATh PEUEBBIe | Ipomeccy

Pewen
ne Bropiia), 1exkapOOKCHIMPOBAHHEM | XMMHYECKHE CBOMCTBA aJKaHOB C | CpeACTBa JUisl pelieHHs MO3HAHUS:
3amadq u| conell KapOOHOBBIX KUCIIOT U 00J1acTIMH IPUMEHEHUS Pa3IMIHBIX KOMMYHUKaTHBHBIX TIPOSIBIATH
BBITOJ
HEHHUE NIEKTPOII30M PACTBOPOB COJIEH 3aJ1a4, CTPOUTh MOHOJIOTHIECKOE BHIMaHUE,
yrpax
HCHHU Kap6OHOBbIX KHCJIOT. BBICKA3bIBAHHUE, BJIIAACTH YAUBJICHUE,
i mo  Teme| HaxoxxneHne alkaHOB B IPHPOIE JIuanormdeckoit popmoit peun KeJTaHue OoJbIIe
«Anka

HBID»

U IIPUMCHCHUE aJIKaHOB

P.YVI.

VMeHne caMoCTOSITENbHO aAeKBaTHO
OLICHUBATH NIPABHILHOCTD
BBITIOJTHEHUSI AEHCTBHS 1 BHOCUTD
HE0OXOJMMBbIE KOPPEKTUBHI B

y3HaTh




UCIIOJTHEHUE KaK I10 X0y €ro
peanusanuy, Tak U B KOHIIE
JeHCTBUS.

ILYVYA.

YMeHHe: ocylIecTBIATh CPaBHEHHE H
KJIacCU(HKALIHUIO,

BBIOMpAsi KPUTEPHH JUTS YKa3aHHBIX
JIOTUYECKUX ONepaIHi;

CTPOUTBH JIOTHIECKOE PACCyXKICHHUE
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Huknoankan
bl

Huxnoankansl. CTpoeHue
MOJIEKYJT IIHKJIoaTKaHOB. OO1mas
(opMyIa IUKIOATKAHOB.
HomenkinaTypa IHUKI0aJIKaHOB.
W3omepus NUKI0AIKaHOB:
YTJIEPOJHOTO CKENeTa,
MEKKJIacCOBas,
MPOCTPAHCTBEHHAS (IIC-TpaHC-
nzomepus). HanpsixeHHbIE 1
HEHaIpsDKCHHbIE

kbl Criennuka cBOMCTB
LUKJIOAJIKAHOB C MaJIbIM
pazMepoM 1uKna. XuMHYECKUe
CBOMCTBA IIUKJIONIPOIIAHA!
TOPEHHE, PEeaKIH
MIpUCOeIMHEHNS (THAPUPOBAHUE,
MIPUCOEMHEHNE TAIOT€HOB,
raJoreHOBOIOPO/IOB, BOJIBI) U
IUKIIOT€KCaHa: TOPEHUE, PEaKINN
PaIuKaIbHOTO 3aMEIICHNUS
(xJI0pUpOBaHUE, HUTPOBAHHUE).
[TosryueHune HUKI0aIKaHOB U3

HassBaTh MUKIIOATKAHEI TTO
MEXyHApOIHOM HOMEHKIIATYpE.
O06001aTE 3HAHKS U JI€TaTh
BBIBOJIBI O 3aKOHOMEPHOCTAX
HU3MEHEHUI CBONCTB B
TOMOJIOTHYECKOM PSIILY
LIMKJIOATKaHOB. XapaKTepu30BaTh
0COOCHHOCTH CTPOCHUS
nukionponasa. Imets
MPEJICTaBJICHUE O BAXKHEHIIINX
XUMHYECKUX CBOMCTBAX
nuKnoankaHoB. IIporuosuposats
CBOICTBA U3y4aeMBIX BEIIECTB Ha
OCHOBaHUM TEOPUU XUMHUYECKOTO
CTPOCHUS OPTaHUIECKIX
BeriecTB. IIporaozupoBars
CBOWCTBA HEM3YYCHHBIX BEIIECTB
10 aHAJIOTHU C U3yYEHHBIMH
BEIIECTBAMH TOTO XKe
TOMOJIOTHYECKOTO PSJIA.
XapaxTepusoBaTh
MIPOMBIIIUICHHBIE U Ja00OpaTOpHbIE

K.YYI.
WHULMATHBHOE COTPYIHUYECTBO B
HOUCKe U cOope HHpOpMAIIH

ILYV]I.
YCTaHOBJICHUE NPUYUHHO-
CJICACTBCHHBIX CBHSCﬁ; TIOCTPOCHUE

JIOTUYECKON WEeNHu pacCyXIEeHUuM,

JIOKa3aTeNIbCTBO; BBIJIBIDKEHUE
TUIIOTE3 U UX 000CHOBAHUE.
P.YV].

VMeHne COCTaBIATh [UIaH PEICHHS
pOOJIEMBIL.

OneHuBarthb
COOCTBEHHYIO
y4eOHyI0
JESTCIILHOCTh. CBOH
JOCTYIKEHUS,
CaMOCTOSITENIBHOCTh
, THULIUATHBY,
OTBETCTBEHHOCTb,
NPUYMHBI Heyay




AJIKaHOB U TUTaJIOrCHAJIKaHOB

CHOCOOBI MOTYyYEeHUS
nukiaoanakanoB. CoOmocTaBIsATh
XUMHYECKUE CBOHCTBA
[HMKJIOAJIKAHOB C 001aCTIMHU
TIPUMEHEHUSI

36| 8 | AsnxenwL AnKeHbI. DIEKTPOHHOE Ha3zbiBaTh aKeHbI 1O K.YY/]. OLICHHBATH CBOU U [pe3enranys

Crpoenre, IIPOCTPAHCTBEHHOE CTPOCHHE MEXyHapOIHON HOMEHKIaType. | YMeHwust paboTath B mapax. qy’KHe TTOCTYIIKH; «AJIKEHBD»
HOMEHKJIATy | MOJICKYJIbI 3THJICHA. OGBACHATH SIIEKTPOHHOE ILYVYA. MOTHBHPOBAThH CBOH
pa, Sp2-I'mbpunuzanms opbuTaneit CTPOCHHE MOJIEKYIT H3yIEHHBIX YMeHust HaOII0JaTh, AeNaTh BEIBOABI | IeHcTBUS;
H30MepHs, aTOMOB yriiepoja. - u p-Cs3u. BemiecTB. O000IATh 3HAHUS U IIPY IPOBEACHUH OIIBITOB. BBIpaKaTh
¢mugeckne | I'omomormueckwit psin u oOmas JIeTIaTh BBIBOIBI O P.YVA. TOTOBHOCTb B
CBOMCTBa (dopMmyIna aJKeHOB. 3a1<ciH0MepHocmx HU3MEHEHUH VMeHHe Pacio3HaBaTh OMBITHHIM nr000i cUTyaIuu

HomenknaTypa ajnkeHoOB. CBOHCTB B TOMONIOTHYECKOM PANY | 11y e kracChr HEOPraHMHYECKIX TIOCTYIIUTE B
W3omepus ankeHOB: yrnepo;[?oro aJNKeHOB. MoIenpoBaTh BEIICCTB, OMACHIBATS XHMUUCCKHE COOTBETCTBHH C
CKelleTa, IOJIOKEHHs KpaTHON MOJIEKYJIbI U3yYEHHBIX KIIaCCOB peaKIH, HAGITIOAEMBIE B XOJIE TIpaBHIAMH
CBSI3H, IPOCTPAHCTBEHHAS BEILECTB SKCTICPHMEHTA. TIOBE/ICHUS
(reomeTpHUecKas H30MEPHS HIN

LUC-TpaHC-U30Mepusl),

MesxkiaccoBasi. dusnueckue

CBOMCTBA aJIKEHOB

37 9 [IpakTrueck | CocTaBiieHHE MIAPOCTEPIKHEBBIX MopnenupoBatb MOJIEKYJIBI K.YVY]. OLICHUBATh CBOU 1
ast pabota Ne | mozmeneit MOJIEKyT alNKaHOB, H3y4IEHHBIX KIaCCOB BEIIECTB. CtpouTh peueBblie BHICKA3bIBAHNUS B qy’>KH€E TTOCTYIIKH;
1. LMKJIOAJIKAaHOB, aJIKEHOB, Bernenste ocoOeHHOCTH YCTHOM M MUCBMEHHOHU (opme; MOTHBHPOBATh CBOH
«CocTaBieH | ankagueHoOB CTPOSHHUS MOJIEKYT U3yIEeHHBIX apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;
ue Mojenei KIIACCOB BEIECTB 3pEHUS BBIPAXKATh
MOJIEKYIT ILYY. TOTOBHOCTE B
YTJIEBOJOPO OCYIIECTBIIATh aHAIN3 OOBEKTOB C Tr000i1 cuTyanuu
TIOB» BBIIEJICHHEM CYIIECTBEHHBIX 1 TIOCTYTIUTH B

HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
P.YYA. IpaBUIaMU
IUTAaHUPOBATh PeIlIeHNe yaeOHOit TIOBE/ICHUS
3aJ[a4u: BBICTPaNBaTh

MOCIIe/IOBaTEIFHOCTh HEOOXOIMMBIX

orneparuii (aIropuTm

JIeHCTBHIA; aHAIN3UPOBATh

COOCTBEHHYIO padoTy.

38 10 | Xumuueckn | Xummueckme CBOMCTBA aIKEHOB. XapaxkTepu3oBaTh BaKHeHIIne K.YVY]. IIpumensrs IIpesentanus | demoncrpa
€ CBOHCTBa Peaxnun >nexktpodmisHOTO XHMHYECKHe CBOMCTBA aKEHOB. CtpounTh peueBblie BHICKA3bIBAHUS B TIPaBHJIA IEJIOBOTO «AIKEHBI» uuu.
aJIKEHOB HPHCOCANHEHHS KaK CIocod XapakTepu30BaTh MEXaHU3MBI YCTHO# ¥ MUCbMEHHOU (opme; COTPYAHHYECTBA: [ony4enue

HoJTy4eHHs] (PYHKIHOHATBHBIX EKTPOPHUIBEHOTO U apryMEHTHUPOBATh CBOIO TOUYKY CpaBHUBATH Pa3HbIE ;ZIZEZI::?I
MIPOM3BOJAHLIX YIJIEBOJOPOIOB: PaauKaIbHOTO MIPUCOEAUHEHUS K 3pEeHUs TOYKHU 3pEHUS; nermparaxn
TUJIPUPOBAHUE, ankeHaMm. [Iporuno3zupoBatrs ILYY . CUMTATBCS C UM ATaHOJIA.
raJOTeHUPOBAHME, CBOMCTBa U3y4aeMbIX BEIIECTB HA | YMeHHe IpeoOpa3oBHIBATE | MHEHUEM JIPYrOTO OrtHoluenne
THIPOTaIOTeHUPOBAHUE, OCHOBaHUH TEOPHH XHUMHUYECKOro | mHdopMarmio 13 OJHOTO BU/IA B | YyeToBeka STUsIEHA K
THpaTanyst alkeHoB. MeXaHu3M | CTPOEHHs OPraHHYECKUX JIPYTOH. pacTBopam
aJeKTpodubHOronprcoeiHeHn | BemecTs. MccnenoBarts ceotictea | P.YV]I. IIepMaHraHa




s K ankeHaM. [IpaBuio H3y4aeMbIX BEIECTB. TUIAaHUPOBATh PElIeHHe yueOHOM Ta KaIus 1
MapkoBHUKOBA U €r0 IIporno3upoBaTs cBOHCTBA 3a]1a4U: BEICTPAUBATh OpoMHOi
00BSCHEHHE C TOUKH 3PEHHS HEHM3Y4YEHHBIX BELECTB 110 MOCIIEI0BATEIEHOCTh HEOOXOANMBIX BOZIE.
3JIEKTPOHHOM T€OopuHU. AHAJIOTUHU C U3YYEHHBIMU onepanui Topenne
PanukanbHOe mpucoeJUHEHUE BEIL[ECTBAMH TOTO XKe orweHa
OpOMOBOJIOPO/IA K ATKEHAM B TOMOJIOTHYECKOT0 psja.
MPUCYTCTBUU NEPEKUCEN. Habmronate 1 onuceBaTh
B3aumozeiicTBre alKkeHOB C JIEMOHCTPUPYEMBIE OTIBITHI
OpOMOM U XJIOPOM B Ta30BOit
(ase npu BBICOKOH TeMIeparype
WJIN Ha CBETY
39| 12| Monyuenue [IpombliIeHHbBIE U XapakTepu3oBaTh K.YYA. IIpumensars IIpe3enTanus

u 1mabopaTopHBIE CIOCOOBI MIPOMBIIUIEHHBIE U TabopaTopHble | CTPONUTH peueBble BHICKA3bIBAHNUS B TIPaBHJIA IJIOBOTO «AITKEHBI»

NpUMeHeHHne | mosrydeHwus ankeHoB. [lomydeHne | cocoObI moydeHHs alKeHOB. YCTHO# M MHUCbMEHHOH (opme; COTpYJHUYECTBA:

aJIKEHOB AJIKEHOB JETHIPUPOBAaHUEM ComnocTaBIATh XUMHIECKHE apryMEHTHPOBATh CBOIO TOUKY CpaBHHBAaTh pa3HbIC
aJIKaHOB; peaKIen CBOWCTBA aJIKEHOB C 00J1aCTsIMU 3peHust TOYKH 3pEHUS;

Pemenue MIPUMEHEHUS ILYVY . CUHMTATBCA C

3a1a4 u Ymenue peoOpa3oBbIBATE | MHCHUEM JPYTOro

BBINIOJTHEHUE | auranoreHankaHoB. [IpaBmito nHOPMAIMIO W3 OJHOTO BHAA B | 4eJIOBEKa

YIPaKHEHH 3aiinesa. [Tomumepusanus JIpYToH.

i mo Teme ankeHoB. [Tonumepuzanus Ha P.YVY/.

«AJKeHbI" IUTAaHUPOBATH PelIeHUE ydeOHOH

KPYITHOTOHHQKHBIH TIPOJIYKT
XHMHYECKOTO TPOU3BOJICTBA.
[IpnmeHeHne anKeHOB (3THICH U
MIPONHJICH)

3aJlauu: BHICTPAUBATh
MOCJIEIOBATELHOCTH HEOOXOAUMBIX
oneparuii




40| 15| Anxamuenst | Anxanuensl. Knaccuduxauus HaspiBaTh ankaaueHsl o K.YVY]. MoTtuBHpOBaTH IIpesenTanus
aJIKaINCHOB T10 B3aNMHOMY MEXlyHapOIHOU HOMEHKJIAType. | y4acTBOBATh B KOJUICKTUBHOM CBOM JEHCTBHS; «AJIKaTUCHBD)
PacCIONIOKEHUIO KPAaTHBIX cBA3el | OOBIACHATH 3IEKTPOHHOE 00CyXIeHUU IPOodIeM BBIpaKaTh
B MoJiekyie. OCOOCHHOCTH CTpPOEHHE MOJIEKYJI U3YUEHHBIX ILYVY. TOTOBHOCThH B
JNEKTPOHHOTO U BemecTs. Kiaccudumuposats MO/IBEICHNE MO MOHSTHS, mo060if cutyanun
IIPOCTPAHCTBEHHOT'O CTPOCHHUS JTMEHOBEIC BBIBEJICHUE CIICJICTBUI; TIOCTYTIUTE B
CoNpsKEeHHbIXaNKaAueHoB.O0ma | yriaeBogopoasIXapakTepu3oBaTh | yCTaHOBICHHUE IPHYMHHO- COOTBETCTBHH C
s (hopMyIIa aNnKaanueHoB. Ba)KHEHIINEe XUMUIECKHE CJICJICTBEHHBIX CBS3€H; TOCTPOCHUE TIpaBHIAMH
Homenknatypa u uzomepus CBOMCTBA aJKaJUEHOB. JIOTUYECKOH LIETIN PacCy X ACHUH, TIOBEACHUS
ankaaueHoB. Ouznueckue [Iporuo3uposars cBoiicTBa JIOKa3aTeNILCTBO; BBIIBIDKCHHUE
CBOMCTBA aJIKa{UECHOB. H3ydaeMbIX BELIECTB Ha THIIOTE3 U UX 0OOCHOBAHUE.
OCHOBaHUM Teopuu xumudeckoro | P.YV/I.
CTPOCHHUS OPTaHUIECKUX HaxoanTs anroput™ BBITIOTHEHHS
BEIIECTB. XapaKTepH30BaTh [IOCTaBJICHHOM 3a/1auH.
MIPOMBIIUIEHHBIE CIIOCOOBI
TIOJTYYEHUs aJIKaIHEHOB
41| 17 | Momumepusa | [Monmumepusanus. Kayayku. XapakTepusoBaTh K.YV, OueHnBaTh CBOU 1
usl. Bxnan C. B. Jlebenesa B MIPOMBIIUICHHEIE U TabopaTopHble | YMEHHE CaMOCTOSITENbHO YyXKHUe MOCTYIKH;
Kayuyxk. MOTy4eHUE CHHTETHIECKOTO CIOCOOBI MOTY4eHHUS KayTyKOB. OpTaHM30BBIBATH yueOHOE MOTHBUPOBATh CBOH
Pesuna Kaydyka. Bynkannzanms ComnocTaBisATh XHMAYECKHE B3aMMO/JICHCTBHUE B IPyIIIIe JeHCTBYS;
Kay4dykoB. Pe3una. CBOWCTBA aJIKaJMEHOB C ILYY. BBIPAXaTh
Msuoroo6pasue BUI0B 001aCTIMU IPUMEHEHUS YMeHHeOoCyIeCTBISTh aHAIN3 TOTOBHOCTbH B
CHHTETHYECKUX KaydyKOB, HX 00BEKTOB C BBIICICHHEM mo00# cUTyarun
CBOCTBa ¥ IPUMEHEHHE CYIIECTBEHHBIX W HECYIIECTBEHHBIX TIOCTYTIUTH B
MPU3HAKOB; COOTBETCTBHH C
OCYIIECTBIISATh CHHTE3 KaK TIPaBHIAMH
COCTaBJICHHUE IIETIOTO U3 YacTeH. TIOBE/ICHUS
P.YV/I.
YMeHHUs OCyLIEeCTBIATh HTOTOBBIN 1
MOIIArOBBIH KOHTPOJIb IO
pe3ynbTary;
AJIeKBaTHO BOCIIPUHUMATH OLICHKY
YUHTES;
Paznnuath criocod u pe3ynprar
nefcTBUS
42| 18| Anxunsr ANKHHBL. DJIEKTPOHHOE U HasbIBaThb aJIKUHBI 110 K.YYI. O1eHuBaTh CBOU U [Ipe3enrtanus
Crpoenne, IIPOCTPAHCTBEHHOE CTPOSHHE MEXTyHapOIHON HOMEHKIAType. | AIEKBAaTHO HCIIOIb30BaTh PEUEBbIC qy’KHe TTOCTYIIKH; «AIIKUHBI»
HOMEHKJIaTy | MOJIEKYJIbI al[eTHIICHA. OOBSICHATB MEKTPOHHOE CpelcTBa IS PeIICHUs HPOSIBIISTH B
pa, sp-I'mbpnanzanusopouraneit CTPOCHHE MOJIEKYI H3y9IEHHBIX Pa3IMIHBIX KOMMYHUKaTHBHBIX KOHKPETHBIX
u3oMepus, aTOMOB yIJIepoa. BeniecTB. O600IaTh 3HAHUS U 3a/1a4, CTPOUTH MOHOJIOTHYECKOE CHUTYaLHsIX
¢mugeckne | ['omomormueckwit psig u oOmas JIeTTaTh BBIBOJBI O BBICKa3bIBaHNE, BIAIETH J0OpO’KeNaTeIbHOC
CBOICTBa (bopMyIa ajJKrHOB. 3aKOHOMEPHOCTSIX U3MEHEHUH JTUATIOTHYECKOi (hopMOit peun Tb, TOBEPHUE,

HowmenknaTypa aqKkuHOB.
N3omepus alkKMHOB:
YIJIEPOAHOTO CKeJleTa,
T10JIOXKEHUS] KPaTHOM CBSI3H,
MexKiaccoBas. Guzndeckue
CBOWCTBA aJIKWHOB

CBOWCTB B TOMOJIOTUYECKOM PsIY
aJKUHOB. MoaenupoBaTh
MOJIEKYJIBI H3Y4YEHHBIX KIaCCOB
BELIECTB

P.YV].

MPOTHO3UPOBAHHUE- TPEABOCXHIIICHNE
pe3yibTaTa M YPOBHS YCBOCHHS, €TO
BPEMEHHBIX XapaKTEPUCTHK

ILYVY].

IIOMCK U BEIIEJIEHHE HEOOX0IMMOM

BHHUMAaHHUC, IIOMOIIIb




nHdopmarmu

43 19| Xumuueckn | Xumudeckue CBOWCTBA AIKMHOB. | XapaKTepu30BaTh BaKHEHLINE K.YV]. Bbipaxarsb IpesenTauws
e cBoiictBa | Peakimu npucoeanHeHHUs KaKk XUMHYECKHE CBOICTBA aJKHHOB. VYMeHHe JOroBapuBaThCs U TIOJIOXKUTEITBHOE «AJTKHMHBI»
AIKMHOB crnoco6 nony4eHus nonuMepoB U | [Ipornosuposats cBoiicTBa HPHUXOJUTh K 00LIEMY PEIICHHIO B OTHOLICHHUE K

JPYTHX MOJIE3HBIX POIYKTOB. H3y4aeMbIX BEIIECTB Ha COBMECTHOH JI€SITEIBHOCTH; nponeccy
T'unpupoBanue. Peakiun OCHOBaHUH Teopun xumuueckoro | ILYYI. MO3HAHMS:
MPUCOEIMHEHHS I'aJOTCHOB, CTPOCHHMS OPraHMYECKUX CaMOCTOSITENIBHOE BBIICTICHUE U NIPOSIBIIATH
rajoreHOBOJOPOIOB, BOIBL. BemiecTB. [IporHo3upoBarh (bopMynrpoBaHHe TO3HABATEIIBHOMN BHHUMaHHE,
Tpumepusaus U TUMepu3aLus CBOICTBa HEU3YUCHHBIX BEIIECTB | LIEJIH; IPUMEHEHHUE METOJ0B yIMBIICHHE,
aneTuiieHa. Peakiuy 3aMelieH s, | 1o aHaJIOTHH ¢ U3YYCHHBIMU HUHGPOPMALIMOHHOTO TIOKMCKA, B TOM KenaHue Goubire
KucnotHsle CBOWCTBA alIKMHOB C | BEIIECTBAMH TOTO K€ YHCIIE C TIOMOIIBI0 KOMIIBIOTEPHBIX y3HaTh YMeHHE
KOHLIEBOW TPOMHOM CBSI3bIO. TOMOJIOTUYECKOIO PAJa. CPEINCTB. OILICHUBAaTh
HaOronaTh 1 onuchIBaTh P.YVI. 3HAYUMOCTh CBOEH
JIEMOHCTPUPYEMBIC OTBITHI HaxoauTh aJaropuT™ BBINOITHEHHS MI03HABATEIEHON
NOCTABJICHHOM 3a1a4u. JIeSITCIILHOCTH.

44] 21| Honyuenne | Ionydenne anerunena XapakTepu3oBarh K.YVI. IpuMensTH Ipesenranus
" [IHPOJIM30M METaHa M KapOUAHBIM | MpOMBINUICHHBIC 1 1abopatopHbie | CTPOUTH peyeBbie BHICKAa3bIBAHHUS B [paBuiia JII0BOTO «ATKHMHBI»
npuMeHeHue | meroxoMm. CuHTE3 CIOCOOBI MOTyYEHHUS YCTHOH U IUCbMEHHOU (opme; COTPYJHHYECTBA:

ATKMHOB ATKMHOBAJIKUIIMPOBaHUEMALCTH | ankiuHOB.COMOCTaBIATh apryMEHTHPOBATH CBOIO TOUKY CpaBHHBATH Pa3HbIC
unoB. IIpuMeHeHne aleTHiIeHa. XUMHYECKHE CBOICTBA QJIKMHOB C | 3peHUs TOYKH 3pCHUS;
I'openue aneruseHna kak 001aCTSIMU TIPUMCHCHUS ILYVY. CUMTATHCS C
HCTOYHHK YmMenue peoOpa3oBbIBATh | MHEHHEM JIPYTrOro
BBICOKOTEMIIEPATYPHOT'O HHGOPMALHIO 13 OJTHOTO BHJA B | yenoBeka
IUIAMEHH JUISl CBAPKU U PE3KU JPYTOii.

METaJIJIOB P.YV/.
IUIAHUPOBATh pellieHHe YUeOHOM
3a/1auH: BBICTPAUBATh
HOCJIE/I0BATEIbHOCTh HEOOXOIMMBIX
oneparui

45| 23| Apomarmuec | Apensl. Mictopust OTKpBITHS HasbiBaTh apeHsI 1o K.YVI. AHaTM3HPOBATH N IpesenTamus
Kue 6ensona. [onstue 06 TPUBHAIBHOM M MEKIYHAPOJHONH | y4acTBOBATh B KOJUIEKTHBHOM XapaKTepu30BaTh «ApeHbI»
yraeBogopo | apomatmynoctu. [IpaBuio HOMeHKIaType. OOBACHATH 00CyXIeHnH pobIeM, SMOIHOHAJIbHEIE
TTBL. Xrokkenst. HeGeHzouaubie 9NIEKTPOHHOE CTPOCHHE MOJIEKYJT | HHTETPHUPOBATHCSI B IPYIIILY COCTOSIHUS 1

apOMaTHYECKHE CHCTEMBI. n3yueHHbIX BemiecTB. O600maTh | CBEPCTHHUKOB M IPOJYKTHBHO 4yBCTBa
COBpeMeHHbIe NpeaACTaBJICHUA 00 3HaHHWA U A€J1aTh BBIBOJBI O B33.I/IMOJICI>'ICTBOBaTb U COTPpYyAHNYATh OKpYyXaromux,
OJICKTPOHHOM U 3aKOHOMEPHOCTAX M3MEHEHHUI CO CBEPCTHUKAMHU U B3POCIIBIMU CTPOUTH CBOU
MPOCTPAHCTBEHHOM CTPOECHUU CBOMCTB B romonoruueckoM psagy | ILYY/. B3aMMOOTHOILIEHUS
6ensona. Obwas Gpopmyna apeHoB. XapakTepu3oBaTh CHHTE3 KaK COCTaBJICHHUE IIEJIOT0 3 C UX y4ETOM; -
apeHoB. M3omepus 1 HEOEH30MAHbIC ApPOMATHYECKHE YacTei, B TOM YHclie | OLeHHBaTh
HOMEHKJIATypa rOMOJIOTOB CHCTEMBI C TOYKH 3PCHHS CaMOCTOSTEIIBHOE JOCTpanBaHue, | CUTYALMH C TOUKH
GeHzoua. KPUTEPHEB apOMATHYHOCTH. BOCIIOJIHEHHE HEJOCTAIOIIMX | 3pEHHUS PaBUIT

OG’]:S[CHS[T]: CMBICJI ITIOHATHSA KOMITIOHECHTOB MOBCJACHUA U DTHKHU

«OHepruu cTabMIN3aIn P.YVYA.

apoMaTU4YECCKUX COeﬂHHeHHﬁ)). VYMeHue cocTaBlIsTh I1aH pemeHus

XapakTepu30BaTh IOIHIICPHBIC npo0IeMbl

apeHsbl U ux GU3KnoIOrHYecKoe

JIeiiCTBHE Ha OPraHM3M YeIOBeKa

46| 24 | Apomaruuec | M3oMepus qu3aMeIEeHHBIX HasbiBaTs apeHs o K.YVI. AHaTM3UPOBATH U IpesenTtanus




KHUe
YIIIEBOAOPO
JIBL.

OEH30JI0B Ha IPUMEPE KCHUIIOJIOB.
®dusnueckue cBoiicTBa 6eH30a.
[NonsiTue 0 MONMUAAEPHBIX apeHaX,
nX GU3noIOrHYecKoe IeHCTBUE
Ha OpPTaHN3M YeIoBeKa

TPUBUAJILHONW U MEKAYHApOAHOMN
HOoMeHKJIaType. OOBACHATH
JNEKTPOHHOE CTPOSHUE MOJIEKYIT
n3y4eHHBIX BemecTB. O600maTh
3HAHUS U JIeTIaTh BEIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUI
CBOMCTB B TOMOJIOTHUECKOM PSITy
apeHoB. XapaKTepHu3oBaTh
HEOEH30UIHBIE APOMATUUECKHE
CHCTEMBI C TOUKH 3PEHUS
KPHUTEPHEB apOMaTUIHOCTH.
OOBACHATH CMBICI HOHATHS
«OHepruu cTabMIIN3aIiu
apOMATUUECKUX COCTUHEHUM».
XapaKkTepu3oBaTh MOIHICPHbIC
apeHbl ¥ UX (pU3N0IOTHYECKOe
JeHCTBUE Ha OPIaHH3M YeJIOBEKa

Y4acTBOBATh B KOJUICKTHBHOM
o0cyxaeHuu mpobieM,
HUHTETPUPOBATHCS B TPYIIITY
CBEPCTHHUKOB M IIPOTYKTUBHO
B3aMMOJICHCTBOBATh M COTPYAHMYATH
CO CBEPCTHUKAMHU U B3POCIBIMH
ILYVY.

CHHTE3 KaK COCTaBJICHHE I[eJI0TO U3

YacTew, B TOM qHucle
CaMOCTOSITeIIbHOE JOCTpanBaHUe,
BOCITOJTHCHHE HEJIOCTAFOIIINX
KOMITOHEHTOB

P.YVI.

YMeHHe cOCTaBIATh IUIaH PelIeHUs
mpoOIeMBbl

XapaKkTepHu30BaTh
9MOLIMOHATBbHBIE
COCTOSIHUS U
YyBCTBa
OKpYXKAIOIIHX,
CTPOHUTH CBOU
B3aHMOOTHOIIECHUS
C UX yuCTOM; -
OLICHUBATh
CHUTYalluH C TOYKH
3peHHUs IIPaBUI
MOBE/ICHUS U 3TUKU

«ApEeHBI»




47| 25| Xumnueckn | Xumnueckue cBoiicTBa Gensoma. | Xapakrepu3oBarh BaXHeHIINE K.YVI. Bripaxatb Ipesenramust | JleMoHcT
€ CBOiiCTBa Peaxiuu 3amenienus B XUMHMUYECKUE CBOMCTBA apEHOB. ‘YMeHue 1oroBapuBarbes U MOJIOKUTENBHOE «ApEeHBI» pauuu.
6eH3071a 1 GEH30IbHOM siIpe ITporuo3uposats cBoiicTBa MPUXOAUTH K 00IIEMY PEIICHHIO B OTHOILIEHUE K OTtHOIIEH
ero (anexTpodHIbHOE 3aMELIECHHE): H3y4aeMbIX BELIECTB Ha COBMECTHOH JEATEIbHOCTH; npoueccy e
TOMOJIOTOB raJOreHUPOBaHKE, HUTPOBAHHE, OCHOBaHMH Teopun xumudeckoro | ILYVY]I. TIO3HAHUS: R
AIKWINPOBAHUE, AlMINPOBAHUE, | CTPOEHUS OPraHHYECKUX CaMOCTOSITENILHOE BBIIEICHUE U MIPOSBIATH
cynbupoBanue. MexaHu3mM BemecTB. [Iporao3upoBatsb (hopMyIHMpoBaHHE TO3HABATEIHHON BHHIMaHUeE, pacTsopa
PeaKIyu MeKTPOPIILHOTO CBOMCTBa HEN3YYEHHBIX BEIIECTB | LIEJIH; IPIMEHEHHE METOI0B yIUBJIEHHE, M
3amenieHus. Peaxknun T10 aHAJIOTHH C U3yYEHHBIMU MH(OPMAIIMOHHOTO TIOMCKA, B TOM JKeJTaHue OoJbIIe repMaHra
MIPUCOEIUHEHHS K OEH30ITy BEILIECTBAMH TOTO XK€ YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX y3HaTb YMEHHE HaTta
(ruapupoBaHue, TOMOJIOTHYECKOTO Psfa. CpEJCTB. OLICHUBATh Kanusa 1
raJIoreHUpOBaHKe OObsicHATS IpaBuiIa opueHtanuu | P.YV]I. 3HaYMMOCTb CBOCH OpomMHoOIA
(xJI0pHpOBaHKE Ha CBETY)). 3aMecTHTeNeH B peaKknusx HaxoauTh aaropuT™ BBITOJIHEHHUS MI03HABATEIbHOMN BOJIE.
Peaxuust ropeHust. 3amenienus. OneprupoBaTh MOCTABJICHHOI 3a1a4n. JIeSITEeNBHOCTH. OKHCIIeH
MOHSTUSIMU «COTJIACOBAaHHAS» U
«HECOTJIACOBAHHAS! OPUCHTALIHS. e
HabmronaTs 1 onmCHIBaTH Tomyomra
JEMOHCTPUPYEMBIE OTBITHI pacTtBopo
M
repMaHra
HaTa
Kanus
48| 27 | Ionydenne ITonyuenue GeH30J1a U €r0 XapakTtepuzoBaTh K.YVY]I. [IpumensaTh IIpezenTanms JlemoncTpa
u romouioroB. [IpuMenenne TIPOMBILUIEHHBIE U TabopaTopHble | CTPOUTH peueBble BHICKAa3bIBAaHUS B HpaBuiIa JeJI0BOrO «ApeHBI» nuu.
MpUMEHEHHe | roMosIoroB OeH3oma. CIOCOOBI IOJTy4EHHUS aPEHOB. YCTHO# M MHUCBbMEHHOH (opme; COTpYJIHUYECTBA: Momnyuenne
apeHoB ComnocTaBIATh XUMHIECKHE apryMEHTHPOBATh CBOIO TOUKY CPaBHUBATH PA3HBIE crapona
CBONCT-BaapeHOB C 00NacTSIMU 3peHus TOYKH 3PEHHUS; f;gp?:;mp"

npumeHeHus. Habmonats n

ILYV].

CUHUTATHCA C

TI0JIMCTUPOJT




OIUCHIBATh AEMOHCTPHPYEMBIE
OTIBITHI

Ymenue npeoOpa3oBBIBATh
HHGOpMANMIO M3 OJHOTO  BHJIA B
ApYTOH.
P.YY]I.

TUIAaHUPOBATh PelIeHHe yueOHOi
3aJ[a4d: BEICTPaHBaTh
MOCIIEJOBATEIbHOCTh HEOOXOIMMBIX

MHEHHEM JIPYToro
4eJI0BEKa

aun
HCTIBITAaHHE
ero
OTHOIIEHUS
K pacTBopy

nepMaHraHa
Ta KaJIusa

onepanui
49| 29 | Hpuponmusie | IpupoaHbIe HCTOYHUKI XapakTepu30BaTh OCHOBHBIE K.YVI. AHanu3uposars u Ipesenranus

HCTOYHHKH yriieBozioponoB. [IpupoHsIil 1 HaIpaBJICHUsI UCIIOJIb30BaHUS U y4YacTBOBATh B KOJUNICKTHBHOM XapaKTepu30BaTh «[IpupoaHbIe
YIIIeBOJOPO | momyTHbINA HedTSHOI ra3sl, HX nepepaboTKu He)TH, IPUPOJHOTO | 0OCYkKICHHU MPOOIEM, 9MOLMOHAJIEHbIC HCTOYHHKH
noB. Hedtb, | cocras u ucnonb3oanue. Hedtb, | rasa u kaMeHHOTO yriis HHTETPUPOBATHCS B TPYIIITY COCTOSIHUSL 1 YIIEBOAOPOIO
ras, yroJs. €e.cocTaB U nepepaboTka. CBEPCTHHUKOB M MPOJYKTHBHO qyBCTBa B»
IepBuunast | IlepBuuHas ¥ BTOpUYHAS B3aMMOJICHCTBOBATh M COTPYAHHYATh | OKPY)KAIOIIHX,
nepepaboTk | mepepaboTka. ITeperoHka. CO CBEPCTHHKAMH U B3POCIIBIMU CTPOUTH CBOM
a Kpexkunr. Pudgopmusr. ILYVY. B3aMMOOTHOILICHUS
yrieogiopo | Hedrenpoaykrsr. OkraHoBoe CHHTE3 KaK COCTaBJICHHUE IIEJIOT0 3 C UX y4ETOM,; -
JIHOTO CBIPbsi | umcio Gensuna. OxpaHa qacrei, B TOM qHCIie | OLeHnBaTh

OKpYXKaIOIIeHCPEeIbl TPH CaMOCTOSTEIIBHOE JOCTpanBaHue, | CUTYalMH C TOUKH
(pasoen HedTenepepaboTKe 1 BOCIIOJTHEHHE HEIOCTAIOIINX | 3pEHHS MPaBUII
«Xumun u TPAHCIIOPTHPOBKE KOMITOHCHTOB MOBE/ICHHUS U ATHKA
IHCU3HD) He(TenpoaykToB. KameHHbIH P.YV].

yroiub. KokcoBanwue yrist. VYMeHHe COCTaBISTH [UIaH PEIICHHS

lasudukanms yris. mpoOIeMBbI

DKoJorn4ecKue mpooeMsl,

BO3HHUKAIOIIHE TIPH

HCIOJIb30BAHKH YIJIsl B KAUECTBE

TOIINBA

50 33| I'enetnueck | I'eHerndeckas CBA3b MEXKITY OnmceiBath reHeTnueckue ez | KLYV, [puMeHSTH

ast CBSI3b Pa3IMYHBIME KJIACCaMU MEX/y U3YYCHHBIMH KJIACCaMU VMeHHe JoroBapuBaThes U HpaBuiIa 1eJI0BOT0
MEXIY yriaeBogopooB. KadectBeHHbIe OpraHMYeCKUX COSTHHCHHH. HPHUXOUTH K OOIIEMY PEILICHHIO B COTPYHHYECTBA:
pa3MYHBIM | peakuuH Ha HempeenbHbIC CoCTaBIATh ypaBHEHHUS PEaknil, | COBMECTHOI JeSTEIbHOCTH; CpaBHHBATH Pa3HbIC
U KJlaccaMu YIII€BOJIOPO/IbI WUTIOCTPUPYIOIIUX ILYY]. TOYKH 3pEHUSI;




YTJIEBOIOPO TeHETHYECKYIO CBA3b MEXKAY YMeHue npoBOIUTE CPAaBHEHHE U CUUTATHCS C
JI0B Pa3IUYHBIMH YTJIEBOJOPOJAMHU. KJIaCCU(PUKALUIO 110 3aJaHHBIM MHEHHEM APYroro
CoCTaBIIATh YpaBHCHUS peaKInit KPHUTEPHSIM; YeJoBeKa
10 33/1aHHON cXeMe P.YV.
MpEBpaLIeHUH, COAEPIKALIEH YMeHMe yunuThIBaTh BbIICIECHHBIE
HEW3BECTHBIC M YCIIOBUS PEakIMi | yduTeneM OpUeHTHPHI ASHCTBHS B
HOBOM y4eOHOM MaTepHale B
COTPYHHUYECTBE C YUUTEIEM
51| 36 | Canorenonp | CanoreHonpousBojHbIE HaspiBaTs ranorenonpoussogusie | KLYV, BripaxxaTts
OM3BOJIHBIC YIIEBOAOPOJOB. DIEKTPOHHOE YTIEBOLOPOJOB IO YMeHue JoroBapuBaThCs U TIOJIO>KUTEIIFHOE
YIIEBOZOPO | CTpOEHME raJIoreHONPOU3BOIHBIX | MEXKAYHAPOJHON HOMEHKIIATYpeE. HNPUXOINTH K 00IIEMY PEIICHHIO B OTHOIICHHUE K
JI0B YIIeBoA0po10B. Peakuuu OOBSICHATE JIEKTPOHHOE COBMECTHOM J1€ATEIbHOCTH; nporeccy
3aMEIIEHM rajJoreHa Ha CTPOCHHME MOJIEKYJ U3y4ECHHBIX ILYY. TO3HAHMSA:
THJPOKCUII, HUTPOIPYIILY, BerecTB.0000IaTh 3HAHUS U CaMOCTOSITEIbHOE BBLAEICHUE U MIPOSIBIIATH
LAaHOT PYIIITY, aMHHOT PYIIITY. JieTIaTh BBIBOJIBI O (hopMyHMpoBaHHe MTO3HABATEIBHON BHUMaHUE,
JlelicTBue Ha 3aKOHOMEPHOCTAX U3MEHEHUM LieJIY; IPUMEHEHUE METOI0B yIUBJICHUE,
raJoreHONPOU3BOJHBIC BOJHOTO CBOWCTB B TOMOJIOTHYECKOM psAy | HHPOPMAIIMOHHOTO NIOUCKA, B TOM JKenaHue 0oJbIe
U CIIUPTOBOT'O PAcTBOPA ILEJNIOUYU. | TaJIOrCHOIPOU3BOIHBIX Yyclie ¢ TOMOIBI0 KOMIBIOTEPHBIX y3HaTb YMEHHE
CpaBHeHHE peaKIIMOHHON yrieBo10poioB. OOBACHATH CpEJICTB. OIICHUBATh
CIOCOOHOCTH aJKUII-, BUHUII-, MEXaHU3MbI peaKIui P.YVYI. 3HaYMMOCTb CBOCH
(eHuI- 1 OEH3MITaJIOreHAI0B. HYKJ1€0()HIIBHOTO 3aMEICHUS. Haxoaute anropuT™ BeIIOIHEHUS TI03HABATEIbHOMN
B3aumopeiictue XapaxkTepu3zoBaTh BaKHEHIINE [IOCTaBJICHHOM 3a/1auH. JIEeATEIbHOCTH.
JUTAJIOTCHAIKAHOB C MarHUEM XHMHYECKUE CBOUCTBA
U IUHKOM. rajJoreHONpPOU3BOIHBIX
yriaeBoaopooB. [Iporao3uposars
CBOWCTBA U3y4aeMBbIX BEILECTB Ha
OCHOBAaHUH TEOPHUU XUMUIECKOTO
CTPOEHUS OPraHUYECKUX
BeriecTB. COMOCTaBIATh
XHMHYECKHe CBOMCTBa
raJOreHONPOU3BOTHBIX
YTJIEBOIOPOOB C 00IaCTIMU
MpUMeHEHHs. XapaKTepH30BaTh
METaJIOPTaHHIECKUE
coenuHeHus. mets
MpezcTaBlIeHHE 00 OCHOBHBIX
METO/IaX CUHTE3a OPraHNYECKUX
MIPOU3BOTHBIX JIUTHSI 1 MArHUSL.
52| 40| O6o6marom; | Cocrasnenue Gopmys 1 CuctematuzupoBath u 0600mats | K.YV, OrieHuBaTh
ee Ha3BaHHH YTIIEBOJOPOJIOB, X MOJTy9YEeHHBIC 3HAHHS O CTPOCHUH, | YMEHHE CaMOCTOSITEIEHO COOCTBEHHYIO
MMOBTOPEHHE | TOMOJIOTOB, H30MEPOB. 3aaHuUs CBOWCTBAX, MOJTYICHHH 1 OpTraHU30BHIBaTh YUeOHOE yueOHYI0
o TeMe 10 COCTABJICHUIO YpaBHEHUI MIPUMEHEHHUH YTIIEBOJOPOIOB. B3aUMOJICHCTBHE B IPYIIIEe NIeSITEIEHOCTD: CBOH
«YrneBogop | peaxumii ¢ yqactuem CocTaBiTh 0000MIIAOIIHE ILYVY. JIOCTUXKEHUS,
0JIbD» YTIICBOIOPOJIOB; PEAKITHIA, cxeMbl. OnICHIBaTh YMEHHEOCYIIECTBIISATh aHAII3 CaMOCTOSITEIEHOCTh
WITIOCTPUPYIOIINX TeHEeTHYECKUE CBA3H MEXKAY 00BEKTOB € BBIACICHUEM , UHULIUATUBY,
TeHETHYECKYIO CBA3b MEXKAY H3y4CHHBIMU KJIACCAMHU CYLIECTBEHHBIX U HECYIIECTBEHHBIX OTBETCTBEHHOCTb,

Pa3IMYHBIME KJIACCAMU
YIIIEBOZIOPO-/I0B

OpraHu4eCcKux COeMHEHUI

IIPHU3HAKOB; OCYLICCTBJIATE CUHTE3
KaK COCTaBJICHUE IEJI0T0 U3 YaCTEH.

NPpUYHUHBI HEY/la1




P.YV.
Ymenust.OcyIiecTBIsSTh HTOTOBBII U
MOIIATOBBI KOHTPOJIb IO




53| 41| Kourponsna | Kontposns 3HaHuii no teme OcymecTBaaTh nosHagatensayo | K.YV OuenuBarh
st pabora Ne | «VYrieBomopomb» pedaexcuio B OTHOIICHAN CTPOUTH peUeBbIC BEICKA3bIBAHNS B COOCTBEHHYIO
2 1o Teme COOCTBEHHBIX JOCTIDKEHUH B NHCHMEHHOH popme; y4eOHyI0
«YTiesonop IIporecce permeHns y4eOHbIX U apryMEHTHPOBATh CBOIO TOUKY JeATEIHOCTD: CBOH
OJIB» MO3HABATEIbHBIX 32124 3peHUst JOCTHIKSHUS,
ILYVY. CaMOCTOSITEIIEHOCTh
Ymenune peoOpa3oBbIBATS | , HHUIHATHBY,
nHpOpMAIHIO U3 OJTHOTO BHJA B | OTBETCTBEHHOCTH,
QPYTOi. MIPUYUHBI HEYIad
P.YV.
KOHTPOJIb B JOpME CITUICHUS
criocoba AeHCTBYS U €T0 pe3yiIbTaTa
C 3aJ]aHHBIM JTaJIOHOM C
LEJbI0 OOHAPYIKEHUST OTKIOHSHHH 1
OTJIMYUHN OT HTAJIOHA
KUCJIOPOACOAEXKAIIUE OPTAHUYECKHUEBEIIECTBA 334
54 1 | Cimprer Cruptsl. Kimaccudukarnmus, HaspiBaTh criupThl 1o K.YVY/]. O1eHUBaTh IIpesenTanus
HOMEHKJIATypa U H30MepHs MEXIyHapOIHON HOMEHKIIAType. | MHUIMATHBHOE COTPYAHHYECTBO B COOCTBCHHYIO «CrupTh»
cruproB. ['omonornueckuii pagu | OOBACHATH ANEKTPOHHOE HOUCKe U cOope HHpOopMaIH y4eOHyI0
o6mast hopMyrna mpeaenbHbIX CTPOCHHME MOJIEKYI U3Yy4ECHHBIX ILYY. JIEATETLHOCTD: CBOX
OJTHOATOMHBIX CITHPTOB. BerecTB. O000IATh 3HAHUS U YCTaHOBJICHHE MPUYUHHO- | TOCTHKCHHUS,
dusnyueckue CBOHCTBA JIeTIaTh BBIBOIBI O CIICACTBEHHBIX  CBsI3el; MOCTPOCHHE | CAMOCTOSITEILHOCTD
TIPEe/IeNIbHBIX OJJHOATOMHBIX 3aKOHOMEPHOCTSIX M3MEHEHUI JIOTHYECKOM e PAacCYXICHUH, | , HHUIIHATHUBY,
cnuptoB. BomoponHas cBsizb CBOMCTB B TOMOJIOTHYECKOM DSy | IOKA3aTeNlbCTBO; BBIIBI)KEHHUE | OTBETCTBEHHOCTH,
MEX/Ty MOJICKYJIaMH U €€ CIHUPTOB. XapaKkTepU30BaTh THITOTE3 U UX 000CHOBAHUE. MIPUYUHBI HEYIaq
BIMSHUC Ha QU3NUECKUE MPOMBIIIUICHHBIC U 1abopatopHbie | P.YVY]I.




CBOICTBA CIIMPTOB.
DU3HOIOTUYECKOE JIEHCTBIE
METaHOJa U 3TaHOJIa HA OPraHu3M
yesioBeKa. [IpoMblIlIeHHbIH
cuHTe3 MetaHona. [lonyuenue
9TaHOJIA: PEAKINS OPOKEHHS
TJIFOKO3BI, THpATalus STUICHA.
[IpumeHnenue MeraHomna u
3TaHoJIA

CIOCcOOBI MOTYYEHHUS! CIIUPTOB.
XapakTepu3oBaTh
¢dm3HonorNUecKoe AefcTBHe
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M
yeJoBeKa

VMeHHe COCTaBIATh IIaH PeLICHUS
poOIEMBI.
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XHAMHYECKH
€ CBOICTBaA U
HOJTy4eHHe

CIIUPTOB

XUMHYecKHUe CBOMCTBA CIIUPTOB:
okuciaenue okcugom meau (II),
MOJIKUCIICHHBIM PacTBOPOM
NepMaHraHaTa Kajusi, XpOMOBOMH
CMECBIO; peaKkLuu
YIJIEBOJIOPOIHOTO pajivKaa.
CpaBHEeHHE peaKIMOHHON
CIOCOOHOCTH TIEPBHYHEIX,
BTOPUYHBIX U TPETHUHBIX

XapaxkTepu3oBaTh BaKHeHIIne
XUMUYECKUE CBOMCTBA CIUPTOB.
ITporuo3upoBats cBONCTBa
U3y4aeMbIX BELIECTB Ha
OCHOBAHUM TEOPUU XUMUYECKOTO
CTPOCHUS OPraHUYECKUX
BemecTBlIporuo3uposats
CBOWCTBA HEU3Y4CHHBIX BELIECTB
10 AHAJIOTHHU C U3YYECHHBIMH

K.YVY].

‘YMeHue 1oroBapuBaThCs U
NPUXOOUTH K 06Luemy PCICHUIO B
COBMECTHOM JEATEILHOCTH;
ILYY.

CaMOCTOSITEIbHOE BhIJICTICHUE U
(hopMyIHpoBaHKe MO3HABATEIBHON
LIETW; IPUMECHEHUE METOJ0B
HH(OPMAIIMOHHOT0 MOKMCKA, B TOM

Bripaxath
MOJIOKUTENIbHOE
OTHOIICHHUEC K
npoueccy
TIO3HAHUS:
TIPOSIBIIATH
BHUMAaHHUE,
yIUBJIEHHE,
JKeJTaHue 6oIbIe

IIpesenTanus
«CrupTh»

Jlabopar
OpPHBbIH
OIBIT 5.
CBoiicTBa
3THUIIOBOI'O

crupra




0JITHOATOMHBIX CIIUPTOB B
PEAKIMU 3aMELICHHS.
Anxorouatsl. ['uapomnus,
AJIKWINPOBAHUE (CHHTE3 IIPOCTHIX
3¢upoB 1o Bunesamcony). Ddupst
¢docdopHbIX kncnoT. Poe MoHO-,
1u- 1 TpudocdaToB B
OMOXUMHYECKHX MPOIIECCax.

BEILECTBAMH TOTO XK€
TOMOJIOTHYECKOTO0 PAfa.
ComnocTaBIATh XHMHIECKHE
CBOWCTBA CIIUPTOB C 00JIACTSIMHU
npumeHenus. Mcecnenosatsb
CBOMCTBA U3y4aeMBIX BEIIECTB.
XapakTepu3oBaTh pojib MOHO-,
1u- 1 TpudocdaTtos B
OMOXMMHYECKHX IIpOLeccax.
HabmronaTs 1eMOHCTpUpyeMble U
CaMOCTOSITEIFHO IIPOBOIUMBIE
omnbIThl. Habmogats 1 onuceIBaTh
XUMHYECKHE PEaKIHH C
MIOMOIIBIO POJHOTO S3bIKA U
si3p1ka XxumuH. CobronaTh
MIpaBUJIa M IPUEMbI Oe30macHON
paboTHI ¢ XUMHYECKUMHU
BEIECTBAMH U 1a00paTOPHBIM
000pyIOBaHHEM

YHCIIe C TOMOIIBIO KOMITBIOTEPHBIX
CPEICTB.

P.YV/.

Haxoaute anropuT™ BBIOTHEHUS
MMOCTaBJICHHON 3a/1auH.

y3HaTb Y MEHHE
OIICHUBATh
3HAYNMOCTh CBOCH
MO3HaBaTEIbHOM
NIEeATEeIbHOCTH.
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Mnoroarom
HbIE CIIUPTHI

MHoOroaroMHbI€ CIIUPTHI.
OTUJICHIIIMKOJIb U IIMLEPUH KaK
MPEICTaBUTENHU NPeIeIbHBIX
MHOTOQTOMHBIX CITUPTOB, UX
¢bu3nUecKre 1 XUMUYECKHE
cBoiicTBa. KauecTBeHHas peakius
Ha MHOT'OAQTOMHBIE CIIUPTHI U €€
MPUMEHEHHE [T Pacrio3HaBaHUs
TJIMIEPUHA B COCTaBe
KoCcMeTH4YeCKuX cpeacTB. CuHTe3
JMUOKCaHa U3 STUJICHIIUKOIIS.
ToOKCHYHOCTH STUJICHTIIUKOJIS.
[IpakTHueckoe NpuMeHeHue
STUJICHTJIMKOJISL U TJIMLIEPUHA.

Has3biBaTh MHOTOaTOMHBIE
CIMPTHI 110 TPUBHAIBHON U
MEXIyHApOIHOM HOMEHKIIATYpeE.
OOBSICHATB IEKTPOHHOE
CTPOSHUE MONEKYN H3y4YEeHHBIX
BeIecTB. XapaKTepH30BaTh
Ba)KHEHIINE XMMUYECKHE
CBOMCTBa MHOTOaTOMHBIX
cnupTtoB. [IporHo3uposars
CBOMCTBa U3y4aeMbIX BEIIECTB Ha
OCHOBaHUH TEOPHU XHUMHUYECKOTO
CTPOCHHUS OPTaHUIECKUX
BemecTB. CONOCTaBIATH
XUMHYECKUE CBON
IponomxenuecTra
MHOTOATOMHBIX CITHPTOB C
00J1acTsIMU TPUMEHEHYS.
HabmonaTs caMoCTOSATETEHO
IIpoBOIMMEIe onbITH. Habmonate
1 OTINCHIBATh XUMHUYECKHE
PEaKIU ¢ TIOMOLIBI0 POJTHOTO
SI3BIKA ¥ SI3bIKA XHUMHU.
Unentudunuposars
MHOTOATOMHBIE CITHPTHI C
TIOMOIIIBIO Ka4eCTBEHHBIX
peakunii. Cobnronats npaBuia u
preMbI 0€30TaCHOM PaboTHI C
XUMHYECKHMH BEIECTBAMH U
11a00paTOPHBIM 000pYAOBAHHEM

K.YYI.

YMeHHe 10oroBapuBaThCs 1
HPHUXOJUTH K 00ILIEMY PEIICHHIO B
COBMECTHOH JIeITeILHOCTH;
ILYVY.

BBIOOp Hamboree 3G HEeKTUBHBIX
CHoco0O0B pelieHns 33134 B
3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHH

P.YYI.

HaxoauTh anropuT™ BHIOJIHEHUS
MOCTaBIICHHOI 3a1a4un.

®opmHpoBaHUe
II03HABATEILHOTO
HHTEepeca K
H3y9IEeHHIO XUMUM;
(hopmupoBaHue
IPaMOTHOTO
oOparieHus ¢
BEIIlECTBAMH B
1abopaTopun U
OBITY.

IIpesentanus
«MHOTr0aTOMH
b€ CIIUPTHD»

JlaGopar
OPHBIIf
OIBIT 6.
CaoiicTBa
TITUIEPUH
a
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denoItb

®enonbl. CTpoeHHe, H30MEpPHst

¥ HOMEHKJIaTypa ()EHOJIOB.
B3auMHOE BIIMsSIHEE ATOMOB B
Mouiekyie ernora. Dusnueckue u
XUMHYECKHE CBOMCTBA (heHona u
KPE30JI0B.

HaseBaTh heHOMIBI 1O
MEXIYHapOJHOI HOMEHKJIaType.
OOBSACHATH 3JIEKTPOHHOE
CTPOSHUE MOJIEKYJT H3y4IEHHBIX
BemecTB. OnpenensiTs BIUsHUE
Ha PEaKkIHOHHYIO CITIOCOOHOCTD
(eHoma p-P-conpsHKEHNSL.
Xapaktepr3oBaTh BaxKHEUIINE
XHMHYECKHe CBOWCTBA (heHOIIOB.

K.YYa.

WHHUIMATHBHOE COTPYAHHYECTBO B
noucke u cbope HHPpOpMaIHH
ILYVYA.

CHHTE3 KaK COCTaBJICHHUE 1IEJIOT0 U3

YacTeu, B TOM YHCJIE [¢
CaMOCTOSITETIBHBIM ~ JIOCTPauBaHUEM,
BOCIIOJTHEHUEM HEJIOCTAIOITUX
KOMITOHEHTOB; IIOABEICHHE oI
TMOHATHSA, BBIBCICHUEC
CIICJICTBHIA; YCTaHOBJIEHUE
MIPUYUHHO-CIIEICTBEHHBIX

P.YVY/.

YMeHHe COCTaBIATH IUIaH PEILCHHs
poOJIEMBIL.

CpaBHMBATH Pa3HbIC
TOYKH 3PCHUSL;
CUMTATHCS C
MHEHHEM JIPyroro
YEeJIOBeKa,;
BOCITPUHUMATH PEYb
YIUTEIS
(OIHOKIJIACCHUKOB),
HEMOCPEACTBEHHO
He 00panIeHHYIO K
yJameMycs;

IIpesenTanus
«DeHOIBI»




58 [ 9 | pocreie Ipocteie 3ups! Kak H30MEPHI XapaxTepu3oBaTh CBOICTBa K.YVI. BOCIIPMHUMATh PEYb JdemoncT
3upEI MpeIeNTbHBIX OJJHOATOMHBIX MPOCTBIX 3(Hpax CIUPTOB U VMeHune noropapuBaThCs 1 YUHTENS panuu.
CIHPTOB U cnupToB. CpaBHEHHE UX ¢enomnos. CpaBHUBATH MPUXOAUTH K OOIIEMY PEIICHUIO B (OHOKIJIACCHUKOB), Honodop
¢denon0B (GM3UIECKUX U XUMHYECKUX (dm3HIecKre 1 XUMUIECKHE COBMECTHOM JI€ATEIIbHOCTH; HEIOCPEICTBEHHO MHas

CBOWCTB cO cuupTaMu. Peaknus CBOICTBA IPOCTHIX APUPOB €O ILYY. He 00paleHHYIO K
pacIienIeHus IPOCTHIX ApupoB criupramu. [Iporaosnposatsb MOWCK ¥ BBIICNICHNE HEOOXO0JMMON yualemycs; peakuua
nogosopoponoM. Ilepokcupt CBOMCTBa U3y4acMBbIX BELIECTB Ha | HH(OpMaIMu; MpuMeHEHHEe METOI0B
MIPOCTHIX 3(GHPOB, MEPHI OCHOBaHUH TEOPHUUXUMUIECKOTO MH(OPMAIIMOHHOTO TIONCKA, B TOM
MIPEOCTOPOKHOCTH NIPU paboTe ¢ | CTPOEHHUsT OPraHUIECKUX YHCIIE C MOMOIIBIO KOMIBIOTEPHBIX
HuM. [Ipoctere a3¢ups! penonos | Bemects. Habmonats u CpencTB
OIMCHIBATh JEMOHCTPUPYEMBIE P.YVYI.
XHMHYECKHE PEaKIIH C IIpornosmpoBanue pe3ynpTaTa 1
MIOMOIIBIO POJHOTO S3bIKA U YPOBHSI yCBOGHHS, €70 BPEMEHHBIX
SI3BIKA XUMUH XapaKTePUCTHK

59 | 12| Kap6orunbn | KapGoHWIBHBIE COENUHEHHS. HaspiBath kKapOOHMIBHEIC K.YYI. BOCIIpUHUMATh peub | [IpesenTanus
bIe Anbaeruspl ¥ KETOHBL. COEIMHEHMS 110 TPUBHAIBHON H YMeHne 1oroBapuBaThCs U YUHUTEISt «Kap6ornneH
COeMHEHHS: | DIEKTPOHHOE 1 MEXIYHApOJHOI HOMEHKIIAType. MPUXOAUTH K OOIIEMY PEIICHUIO B (OOHOKIIAaCCHUKOB), | bIe
HOMEHKJIATy | TMPOCTPAHCTBEHHOE CTPOCHUE OOBSCHSTH IEKTPOHHOE COBMECTHOH JEATEIbHOCTH; HETIOCPEACTBEHHO COCTMHEHUS»
pa, KapOOHMIIBHOM TPYIIIHI, €e CTPOCHHUE MOJIEKYJI U3y4CHHBIX ILYVYA. He 00pameHHYIo K
HU30MepHs, MOJIIPHOCTD U MOJIIPU3YEMOCTb. BerecTB. O600IATh 3HAHUS U MOUCK ¥ BBIICIICHNE HEOOXO0MMON yualemycs;

Krnaccuduxarys anpaeruioB u JieNIaTh BBIBOJBI O nHpopMaImy; MpUMEHEHHE METOI0B

keToHOB. CTpoeHHUE NPEeaeTbHBIX | 3aKOHOMEPHOCTIX U3MEHEHUH MH()OPMAIIMOHHOTO MONCKA, B TOM

anpJeruoB. 'oMonoruyeckuit CBOWCTB B TOMOJIOTHYECKOM psAAy | YMCIIe C HOMOIIBbIO KOMIIBIOTEPHBIX

psA, HOMEHKJIATypa, H30Mepust abJETH]IOB U KETOHOB. cpeacTB

NPENENbHBIX AIbIETUIOB. P.YVYI.

CrpoeHne MOJIEKYJIbI alleTOHa. IIporno3upoBanue pe3ynbraTa u

I'omonorudecknii pag, YPOBHSI yCBOGHHS, €T0 BPEMEHHBIX

HOMEHKJIaTypa 1 U30Mepus XapaKTePUCTUK

ketoHoB. O0mIas popmyna

MIPE/IeNIbHBIX AJBICTUIOB U

KeTOHOB. Dusnyeckue

CBOICTBaOpMabIerua,

aleTaIbeTHa, alleTOHa.

[TonsTHE O KETO-EHOIBHOMN

TayTOMepUH KapOOHMIBHBIX

COEIMHEHUI.

60| 14| Xumuuecku | Xumuueckue cBoiicTBa XapakTepu30BaTh BayKHEHIINE K.YVYI. OLICHHBAaTh IIpesenTanus

€ CBOMCTBa MPENEIbHBIX AJIBAETUI0B U XUMHYECKHE CBOMCTBA ‘YMeHue 1oroBapuBaThCs U COGCTBGHHy}O «KapboHuibH
KapOOHMIBH | KeTOHOB. Peakiuu 3amenieHns KapOOHMIBHBIX COCIUHEHUH. IPUXOJIUTH K OOIEMY PELICHUIO B y4eOHyI0 bIE
bIX aTOMOB BOOpOaa IpH o.- npOFHO3HpOBaTb CBOMCTBA COBMECTHOM JACATCIIBHOCTH, JACATCIIBHOCTL. CBOU COCIUHCHU A
COEIMHEHUH | yrJepoJHOM aTOME Ha rajloreH. U3y4aeMbIX BELIECTB Ha ILYY]. JIOCTUXKEHHUS,

IMommmepnzanns Gopmansaeruia | OCHOBAHHH TEOPHH XUMHIECKOTO | BBIOOp Hanbouee 3(h(heKTUBHBIX CaMOCTOSITEJIBHOCTh

u anetanpaernaa. Cunres CTPOEHUS OPTraHUUECKUX croco0oB pelieHus 3a/1a4 B , THUIATHBY,

CIMPTOB B3aNMO/CHCTBHEM BermecTBXapakTepru30BaTh 3aBUCHMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb,

KapOOHUIIbHBIXCOEJUHEHUH C
peaktuBoM [ puHBspa.

MeXaHU3MbI PEaKLUH albI0NbHO-
KPOTOHOBOIT KOHJICHCAIINU B
pa3HbIX cpenax.

YCIIOBHI

P.YVYA.

BBIIEJIEHNE U OCO3HAHHE YUaLTUMCSI
TOTO, 9TO YK€ YCBOEHO M UYTO €IIE

NPUYUHBI HEYAad




TMOJUICKUT YCBOCHUIO, OCO3HAHUE
Ka4CCTBa U YPOBHsS YCBOCHUSL

61| 20| Kap6onosw | Kap6onossie kucnotsl. Ctpoenne | HasbiBaTh KapOOHOBBIE KMCIOTBI K.YVY]. IIpumensrs IIpesenTanus
€ KHCIIOTHI MPEJICTBHBIX OJTHOOCHOBHBIX 10 TPUBHAIIHHOM U YMeHue JoroBapuBaThCs U MpaBUIIa JICTIOBOTO «KapboHoBBIE
KapOOHOBBIX KHCIIOT. MEXIYHApOJHOI HOMEHKIIAType. MPUXOAUTH K OOIIEMY PEIICHUIO B COTpYIHHYECTBA: KHCIIOTBDY
Knaccuduxanus, nzomepus u OOBACHATH 3NCKTPOHHOE COBMECTHOM JeSITeIHHOCTH; CpaBHHBATH pa3HbIC
HOMCHKJIaTypa KapOOHOBBIX CTpPOEHHE MOJIEKYJI U3YUEHHBIX ILYVY. TOYKH 3PCHHUS,
KHCIIOT. DJIEKTPOHHOE U BeriecTB. O000IATh 3HAHUS U MIOWCK U BBIJCTICHHE HEOOXOIUMOI CUUTATHCS C
MPOCTPAHCTBEHHOE CTPOCHUE JIeNIaTh BBIBOJBI O HHPOPMAINH; TPUMEHEHUE METOZIOB | MHCHHUEM JPYTOro
KapOOKCHIIEHOW TPYIIIBL. 3aKOHOMEPHOCTSIX U3MEHEHUI WHQOPMAIIMOHHOTO TIOUCKA, B TOM YEJIOBEKa;
T'omonorudeckuii psa u o0Ias CBOICTB B TOMOJIOTHYECKOM PSNly | YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX MPOSIBIIATH
(dopmyIna npeaenbHbIX KapOOHOBBIX KHCIIOT. cpeacTB TEpIICHUE U
OJIHOOCHOBHBIX KapOOHOBBIX P.YVI. JIOOPOIKENATEITEHOC
kucnot. duznueckue cBoicTBa [IporHo3upoBanue pe3yibTara u Tb B CIIOpe
MpeIeTbHBIX OHOOCHOBHBIX YPOBHS YCBOCHHUSI, €T0 BPEMEHHBIX (muckyccun),
KapOOHOBBIX KHCIIOT Ha IIPUMEPE XapaKTePUCTUK JIOBEpUE K
MYpPaBbUHOM, YKCYCHOH, co0eceTHIKY
MPOIMOHOBOM, MAJILMUTHHOBOW U (coy4acTHHUKY)
CTEaprHOBON KUCIOT.
Bonopoausie cBsi3u, acconuanus
KapOOHOBBIX KHCIIOT.
62| 21 XUMHYECKHEe CBOMCTBA XapaxkTepu3oBaTh BaKHEHIINE K.YVY]. npuMeHsTh npasuia | [Ipesenrarus JlaGopat
MpeIeTbHBIX OTHOOCHOBHBIX XHMHYECKUE CBOWCTBA YMeHue JoroBapuBaThCs U ZIEIOBOTO «KapGoHoBbie | OPHBIMI
KapOOHOBBIX KHCIOT. KuciotHsie | kapOOHOBBIX KUCIOT. OOBACHATh | MPUXOAMTH K OOIIEMY pEIICHHIO B COTPYIHHYECTBA! KHCIIOTBDY omnbIT 9.
CBOWCTBA (M3MEHEHUE OKPACKH W3MEHEHHE CHITBI KapOOHOBBIX COBMECTHOM JIESTETLHOCTH; CpaBHHBATH pa3HbIC CroiicTBa
HWHMKATOPOB, PEAKLUH C KHCJIOT TpH BBeJeHUH qoHOpHBIX | ILYY /L. TOYKH 3PCHHS; o
aKTUBHBIMU METAJJIAMHU, 1 aKIENTOPHBIX 3aMECTUTETICH. TIOWCK | BBIJICTICHHE HEOOXOTUMOTT CUUTATHCS C yKreycron
Xumuueckn | OCHOBHBIMH OKCHIAMH, [IporHo3upoBars CBOWCTBA HHPOPMAIMH; TPUMEHEHNE METOZIOB | MHCHHUEM JPYroro KUCIIOTBI
€ CBOMCTBA OCHOBAHUSIMH, COJISIMH). M3y4aeMbIX BEIIECTB Ha WHQOPMAIIMOHHOTO TIOMCKA, B TOM YeNnoBeKa;
kapGoHoBhIx | VI3MEHeHHE cHutbl KapOOHOBBIX OCHOBaHUM TEOPUU XUMHUUYECKOTO | YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX TPOSIBIIATH
KHCJIOT. KHCJIOT IPH BBEJICHUH JOHOPHBIX | CTPOCHMSI OpraHWIECKUX CpenCTB TEpIICHNE U




1 aKLIENTOPHBIX 3aMECTUTETICH. BewtecTB. Mcenenosars csoiictea | P.YVY/I. JI0OposKeNnaTebHOC
Ionyuenue B3aumoneiicTBue kKapOOHOBBIX n3yqaeMbIx BemecTB. Habmogare | [IporHo3upoBanun pesynpTaTa 1 Tb B CIIOpE
u KHCJIOT CO CITUPTAMH JIEMOHCTPUpYEMEIE U YPOBHSI yCBOGHHS, €r0 BPEMEHHBIX (muckyccun),
npumeHenne | (peakumsaTepudukanin), CaMOCTOSITENILHO MTPOBOIUMBIE XapaKTEPUCTUK JOBEpHE K
KapOOHOBBIX | 0OpPaTUMOCTD peakIHy, OTIBITHI. co0eceTHUKY
KHCTIOT MEXaHU3M PeaKIiH (coygacTHHKY)

ITepUPUKAILTIH.

l"anorennpoBaHue KapOOHOBBIX

KHCJIOT B OOKOBYIO IIETIb.

OCO0EHHOCTH XUMHYECKUX

CBOWCTB MypaBbUHON KHCIIOTBI.

63| 29| Peuenue Beimonsenue ynpaxkHeHuil mo Hcnone3oBaTh anropuTMel Ipu K.YVYI. IIpumensars

3amad u Teme «KapOOHOBBIE KHCIIOTEI», peurennu 3agad. CocTaBisATh YMeHHe J0roBapuBathCsa I IIPaBHJIA JIEIOBOTO
BBIMIOJTHEHUE | Ha COCTaBIECHHE YpaBHEHHI YpaBHEHHS 110 33JlaHHBIM CXeMaM | IPUXOJHUTH K O0IIEMy PEIICHHIO B COTPYAHHYECTBA:
YIPaXHEHN | PeaKuuid, COOTBETCTBYIOLIUX IIpeBpanieHuH COBMECTHOH JIEATEIBHOCTH; CPaBHUBATH PA3HBIE
i 10 TeMe 3aJJaHHBIM CXeMaM, COACPIKaluM ILYY. TOYKHU 3pEHUS,
«Kap6oHos HEWU3BECTHBIE BEIIECTBA. ‘YMeHue MpoBOAUTH CPAaBHEHHE U CUHUTAThHCS C
bIe Pemenne 3ama4, BEIBOJ, KITaCCU(HKAIIHIO 110 331aHHBIM MHEHHEM JPYTOro
KHCIIOTBDY MOJIEKYIAPHOH (hopMyIIBI KPUTEPHSM; 4yeIoBeKa

KapOOHOBBIX KHCIIOT. P.YVYA.

CocraBieHue cXeM CHHTe3a YMeHHe yUUTHIBaTh BBIICICHHBIE

3aaHHBIX COCIMHEHUIT YUYHTENIeM OPUEHTHPHI ACHCTBHSA B

HOBOM y4eOHOM MaTepHaie B
COTPYAHHUECTBE C yIUTEIEM
64| 32| Kourponsna | Kourposn 3uanuii o teme OcCyI11eCTBIATh IO3HABATENbHYIO K.YYA. OneHuBaTh

st pabora Ne | «Kucnopoconepxarrie pedaexcuio B OTHOMIEHNN CTPOUTH PeUEBbIC BEICKA3bIBAHUS B COOCTBEHHYIO
3 mo Teme OpTaHUYECKHE COSTUHECHUS COOCTBEHHBIX JIOCTH)KEHHUN B MUCEMEHHOM (opMe; yaeOHYI0
«Kucnopon- Iporecce permeHns y4eOHbIX U apryMEHTHPOBATh CBOIO TOUKY JeATeIbHOCTD: CBOH
coIepxKaIu MO3HABATEIbHBIX 3aa4 3pEeHUS JOCTIIKECHUS,
€ ILYY. CaMOCTOSATEIEHOCTh
OpTaHUIEeCK Ymenue peoOpa3oBHIBATE | , HHUIINATHUBY,
ue nHdopMaImio W3 O/IHOTO BUJia B | OTBETCTBEHHOCTH,
COeTMHEHHUS JIpYTOH. TIPUYUHBI HeyIaq
» P.YV/.

KOHTPOJIb B (hOpMe CITMICHUS
crnocoba AeHCTBYS U €T0 pe3ynbTaTa
C 3aJJaHHBIM 3TaJIOHOM C

IEeJIbI0 OOHAPYKEHHS OTKIOHCHHI 1
OTIIMYHH OT 3TATOHA

A30T- U cepocojiep:kaiune coenHeHus 15 4




120 Hutpocoenu | Hurpocoenunenus. HaspiBaTh HUTPOCOEAMHEHHUS 110 K.YYA. BBEIpaXaTh IIpesenTanus
HEHUS DJEeKTPOHHOE CTPOCHHE TPUBHAIBHOM U MEXTyHapOIHON CtpouThb peueBble BHICKA3bIBAHUS B MOJIOKUTEIBHOE «Hurpocoenn
Hutporpynnsl. [Tonydenue HoMeHKIatype. OOBSICHATD YCTHOH M NHCBbMEHHOH (opme; OTHOLIECHUE K HEHUA»
HHUTPOCOEIMHEHHUH. 3NEKTPOHHOE CTPOEHHUE MOJIEKYT apryMeHTHPOBATh CBOIO TOUKY npoueccy
BoccranoBnenue U3YYEHHBIX BEIIECTB. 3peHus TIO3HAHUSL:
HUTPOAPEHOB B AMUHBI. XapakTepu30BaTh BaxKHENIINE ILYVI. MIPOSIBIIATH
Apomartuueckue XMMHYECKHE CBOICTBa TIOUCK U BBIIENIEHNE HEOOXO MO BHHMaHUeE,
HUTPOCOCINHEHHS. HHUTPOCOEANHEHHI. uH(pOpMaIMy; MPUMEHEHNE METOJI0B | yAUBJICHHE,
AKIENTOpHBIC CBOUCTBA JleMOHCTpUpPOBaTh NOHUMAaHUE MH(OPMAIIMOHHOTO TIOMCKA, B TOM JKeJTaHue OoJbIe
HUTPOTPYTIIBL. 3HAUCHUS YHCIIE C MOMOIIBIO KOMIBIOTEPHBIX y3HaTb
ANBJONBHO-KPOTOHOBAs HUTpocoeanHeHn . CONoCTaBIATh CpencTB
KOHJEHCaIus XMMUYECKUE CBOUCTBA P.YVYI.
HUTPOCOETUHEHUH. HHUTPOCOEANHEHHH C 00IaCTIMU IUTAaHUPOBATh peleHHe YIeOHOM
B3priBuatsie BemecTBa IpUMEHEHHs. XapaKTepu30BaTh 3a/1a4d: BBICTPANBATh
aKIENTOPHBIE CBOMCTBA HUTPOTPYIIIHI | ITOCIIEI0BaTEIbHOCTE HEOOX0ANMBIX
orepanuii (aIropuT™M
JIeHCTBUI; aHAIU3UPOBATh
COOCTBEHHYIO paboTy)
121 AMUHBI Awmunsl. Knaccudukanust mo | Ha3piBaTh aMHHBI IO TPUBHAIBHOW U K.YY]. IIposiBnsATh B IIpesenTanus
THUITy yTJIEBOJOPOJHOIO MEKAYHAPOJIHOM HOMEHKIIAType. ‘YMeHue 1oroBapuBaThCcs U KOHKPETHBIX «AMMHBDY
paauKana u 9ucIy OOBACHATH INEKTPOHHOE CTPOCHHE HNPUXOANTH K 00IIEMy PEIICHHIO B CHUTyanusIx
aMHHOTPYIII B MOJIEKYJIE, MOJIEKYJI U3yUECHHBIX BEILECTB. COBMECTHOM JIEATENBHOCTH; J00poXKeIaTeIbHOC
HOMEHKJIaTypa, H30MepUs XapaKkTepu30BaTh BaKHEHILINE ILYY. Tb, JIOBEPHUE,
amuHOB. [lepBuuHbIe, (usnYecKre 1 XMMUYECKHe CBOWCTBA | YMeHHe NpoBOANTH CpaBHEHUE U BHHMaHMe, IOMOILb
BTOPHYHBIE U TPETUIHBIE aAMUHOB. KITaCCH(HKAIIHIO 110 33aHHBIM
aMHHBL. DJIEKTPOHHOE U KPHUTEPHUIM;
NIPOCTPAHCTBEHHOE CTPOEHUE P.YVYI.
NpeeIbHbIX AMUHOB. YMeHue yuuThIBaTh BbIIEICHHbBIE
®duznyeckue cBocTBa Y4UTEIEM OpPUEHTHUPHI JeHCTBUS B
aMHHOB. HOBOM y4eOHOM MaTepHale B
COTPYAHHUECTBE C yIUTEIEM
122 Xumuyeckd | AMHHBI KaK OpraHHUYecKHe IIporHo3upoBaTh BO3MOXKHOCTh K.YYA. O1eHuBaTh CBOU U Ipesenranus | JleMoHCET
€ CBOHCTBA M | OCHOBAHMS: PEAKIHH C MPOTEKAHMS XUMUUECKUX peaknuii Ha | CTpoHuTh pedeBbie BHICKA3bIBAHUS B qy’>KH€e TTOCTYIIKH; «AMUHBD) pauuun.
MIOJTy4eHUE BOJIOH, kucinoTamu. Coin OCHOBE 3HAHUH 00 EKTPOHHOM YCTHOH M MICbMEHHOH (opme; MOTHBHPOBATh CBOH OCHOBHBI
aMHUHOB anktaMMoHus. Peakmust CTPOCHUH BEIIECTB. XapaKTepPU30BaTh | apryMeHTHPOBATh CBOIO TOUKY JeHCTBYS; c
TOPEHHS] AMHHOB. METO/IbI MOTyYESHHUS aMUHOB. 3peHUS BBIPAKaTh o
ANKUIMPOBaHUE U OOBACHATH NPOTEKAHUE XUMUUECKUX ILYY]. TOTOBHOCTb B cBoucTBa
aMUHOB

alMIMPOBAHUE AMHUHOB.
Peakiiun aMuHOB C
a30THUCTOU KHUCIOTOM.
[ToHsiTHE O YETBEPTHYHBIX
aMMOHHUEBBIX OCHOBAHHUSX.
Hutpozamunusl. Metobt
UACHTU(UKAIINN TIEPBUYHBIX,
BTOPUYHBIX U TPETHUHBIX
aMuHOB. ITosyyeHue aMuHoB

PeaKIii MeXX/Iy OPTaHUYECKUMHU
BEIICCTBAMH, PICI'IO.]'lb3y$[ 3HAHUA 06
ux mexanusmax.lmeTs
IpeCTaBJICHHE O METOIax
UIeHTH()UKAIUY U Pa3IeTIeHus
aMuHOB. XapakTepu30BaTh
NOTPEeOUTENLCKUE CBOHCTBA
M3y4YCHHBIX BellecTB. Habmoats u
OIUCHIBATh IEMOHCTPHPYEMbIS

MIOWCK | BBIJICTICHUE HEOOXOTUMOT
MH(bOPMaINK; IPUMEHEHHE METOI0B
WHPOPMAIIMOHHOTO TIOMCKA, B TOM
YHCIIE C MOMOILBIO KOMIIBIOTEPHBIX
CpEeAcTB

P.YVYA.

IUIAaHUPOBATh pelIeHne yueOHOH
3a/1a4M: BBICTPAaUBaTh
MOCJIEA0BATEIbHOCTh HEOOXOIMMbIX

mo0oit cutyanuu
HOCTYITHTH B
COOTBETCTBHH C
npaBUIaMU
MOBE/ICHUS




ANKWINPOBAHUEM aMMHaKa U
BOCCTAaHOBJIEHUEM
HUTPOIPOU3BOIHBIX
YTJIEBOIOPOOB, U3 CIIUPTOB.
[IpumeHneHnne aMuHOB B

OIIBITHI

onepanuii (aIropuT™
JIENCTBUI; aHAJIM3UPOBATH
coOCTBEHHYIO paboTy)

(apmareBTHIecKoit
IIPOMBIIIIEHHOCTH.
123 Apomarnuec | ApoMaTHdecKHue aMHUHBIL. OOBACHATH 3JEKTPOHHOE CTPOCHHE K.YYA. BBIpakaTh [IpesenTanus
KHE aMUHBL. | AHHIMH KaK IpeJCcTaBUTENb MOJIEKYJT apOMATHYECKUX aMHHOB. OCYIIIECTBIIATH ACIOBYIO MOJIOKUTENILHOE «Apomaruuec
apOMaTHYECKUX AMHHOB. KOMMYHHMKAIIHMIO KaK CO OTHOILIEHUE K KHE aMUHBD)
CrpoeHne aHWIMHA. CBEPCTHUKAMH nporeccy
Bsaumnoe BiaMsAHUE Py ILYY. TMO3HAHMS:
aTOMOB B MOJIEKYJIE aHUIIHA. HCKaTh U HAXOAUTH 000OIIECHHBIE TIPOSIBIIATH
Bmmsaue 3amectuTeneit B CIOCcO0BI penreHus 3a1a4, B TOM BHHIMaHUE,
apOMaTUUECKOM sJIpe Ha 4ycle, OCYLIECTBIIATh pa3BepHYTHII yIUBJICHUE,
KHCIIOTHBIE U OCHOBHBIE UH()OPMAIIMOHHBIH TOHCK XKeJTaHue OoJbIIe
CBOWCTBA apUJIAMHHOB. P.YVYI. y3HaTh
[MpuuuHE! ocnabneHus BBIOUPATH ITyTh JOCTH)KEHUS LEITH,
OCHOBHBIX CBOMCTB aHHJIMHA TUIAaHUPOBATh PEIICHUE
B CPaBHEHUH C aMUHAMH MOCTABJICHHBIX 3324, ONTUMH3UPYS
MIPeIeNIbHOTO Psifia. MaTepHalbHBIE 1 HeMaTepHaTbHbIE
3aTpaThl
124 Xumudeckun | XuMHUECKHE CBOWCTBA XapakTepu3oBaTh BaXKHEHIIINE K.YV /. IIposiBnsATh B Ipesenramus | JleMOHCT
€ CBOlicTBa U | aHWJIMHA: OCHOBHBIC XMMUYECKHE CBOUCTBA YMeHue 10roBapuBaThCs 1 KOHKPETHBIX «Apomarnuec | panuH.
MOJIy4eHHe CBOMCTBa (B3auMozeiicTBue apoOMaTHYECKUX aMHHOB. HNPUXOINTH K OOLIEMY PEIICHHIO B CUTYyaLUsIX KHE aMUHBI» Kauectse
apoMaTHdec | ¢ KUCIOTaMHM); peaKInuu IIporro3upoBaTh BO3MOKHOCTh COBMECTHOH JIeATEIILHOCTH; J0Opo’KenaTeIbHOC —
KHX aMHHOB. | 3aMEIEHHUs IpOTEeKaHUsd XUMHUUYeCcKuX peakuui Ha | ILYY /. Tb, IOBEPHE,
B apOMaTHUYECKOE PO OCHOBE 3HAHUI 00 AEKTPOHHOM YMeHue NpoBOAUTE CPAaBHEHUE U BHHMMaHHe, TIOMOIIIb peaxiui
(rasloreHupoBaHUe cTpoeHuH BeecTB. OObACHATH KJIacCU(HKALIHIO 110 33aHHBIM Ha
(B3amMopieiicTBIE C OPOMHOM | IPOTEKaHNWE XUMUYIECKUX PEAKIHA KpUTEPUSIM; AHUJINH.
BOJION ), HUTPOBAHUE MEX]ly OpraHnueckumu Bemiecrsamu, | P.YY]I. AnHunuHO
(B3amMo e icTBHE C a30THOM UCTIONB3YS 3HAHUS 00 NX YMeHHe yIUTHIBaTh BBIICICHHBIE BbIC
KHCIIOTOH), cynb(upoBanue); | Mmexanmzmax. Unentudunuposats YYUTEJIeM OPHEHTHPHI ICHCTBUS B Kpacurell
OKHCJICHHUEC, aJIKHJIH apoMaTU4Y€CKUE aMUHBI C TIOMOLIBIO HOBOM y'-le6HOM MaTcpualic B u
pOBaHHUE U alMINPOBAHKE [0 | KAYECTBEHHBIX PEaKIUil. COTPYAHHYECTBE C yIUTEIEM
aToMy a30Ta). 3aIuTa ConocTaBiATh XUMUYECKUE CBOWCTBA
aMHUHOTPYIIITBI ITPH PEAKIHN apOMaTHYECKNX aMHHOB C 00JIaCTIMU
HUTPOBaHUA aHUJIMHA. l'IpI/IMeHeHl/IflXapaKTepVBOBaT])
[Monyuenne anumHa HOTpeOUTEeNbCKIE CBOICTBA
(peakuus 3uHUHA). AHUITUH U3yUYEHHBIX BEIIECTB.
Kak CHIPbE JUIS TPOM3BOJCTBA | XapaKTepnu30BaTh METOMABI TOIYIEHHS
AHMIMHOBBIX KpacUTENCH. apOMaTHIECKUX AMHHOB.
CuHTE3BI HA OCHOBE WccenenosaTk CBOMCTBA M3y4aeMbIX
aHMIINHA. BemecTB. Habmronars 1 onmceiBaTh
JEMOHCTPUPYEMbIE OTBITHI
125 Jlnazocoenu | AueraHumup. XapakTepu3oBaTh BaKHEHIINE K.YV]I. O1ieHuBaTh CBOU U




HEHUS Jna3zocoeuHeHus!. XUMHUYECKHE CBOMCTBA. OCYIIECTBIISTH AEIOBYIO Yy’>KHE TTOCTYIIKH;
JuasotupoBanue nepBuuHbIX | IIporHo3upoBaTe BO3MOXKHOCTH KOMMYHHMKAIIHMIO KaK CO MOTHBHPOBAaTh CBOU
apwIaMHHOB. Peakmmn NPOTEKAHMS XUMUUCSCKUX PEaKIiii Ha | CBepCTHHKaMH JeHCTBYS;

J1a30COEIUHEHUI ¢ OCHOBE 3HAHUH 00 JIEKTPOHHOM ILYY. BBIPAXATh
BBIZIETIEHHEM a30Ta. YCIOBUsI | cTpoeHuu BemecTB. OObACHATH UCKaTh U HAXOAUTh 0000IIEHHBIE TOTOBHOCTbH B
a30coYeTaHus, a30- u MPOTEKaHNE XUMUUECKUX PeaKIHi CrocoOBI penreHus 3a1a4, B TOM o000 cuTyaruu
JIMA30COCTaBIISIONINE. MEX/[y OpIraHHYECKIMH BEIIECTBAMH, | YHCIIe, OCYIIECTBIATh Pa3BEPHYThIH MOCTYTIUTh B
A30KpacHuTeNH, 3aBUCUMOCTh | MCTIOIB3YsI 3HAHUS 00 UX UH(OPMAIIMOHHBIH OHCK COOTBETCTBHH C
ux crpoeHus ot pH cpensl. MEXaHHU3Max. P.YVYA. MIpaBUIaMU
WnaukaTopsl. BBIOMPATh MyTh JOCTHXKEHUS LEIH, TIOBE/ICHUS

IUTAaHUPOBATh PEIICHUE

MOCTABJICHHBIX 3aJa4, ONTUMU3UPYS

MaTepHalbHbIe 1 HeMaTepHaIbHbIE

3aTpaThl

126 Pemenne Pemenne 3anau u Hcnons3oBathk anropuT™sl pu K.YY . IIpumensars

3amad u BBIMIOJTHEHUE YyIPaKHEHHUH 110 | peleHnH 3a1ad YMeHHe J0roBapuBaThCsa U IIPaBHJIA JIEIOBOTO

BBIMIOJTHEHUE | TeMe «AMUHBDY HNPUXOANTH K 00IIEMy PEIICHHIO B COTPYAHHYECTBA:

YIPaXHESHN COBMECTHOH JEATEIBHOCTH; CPaBHUBATH PA3HBIE

i 10 TeMe ILYY. TOYKH 3PEHUS;

«AMHHBI YMeHue MpoBOIUTE CPaBHEHHE CUHUTATHCS C

KITaCCU(HKAIIHIO 110 33AaHHBIM MHEHHEM JPYToro
KPUTEPHSM; 4yeIoBeKa
P.YV/I.
YMeHHe yYUTHIBATh BBIICICHHbIC
YUYHTENIeM OPUEHTHPHI ISHCTBHS B
HOBOM y4eOHOM MaTepHale B
COTPYAHHYECTBE C yIUTEIEM
127 Cepoopranu | Cepoopranuyeckue HassiBaTh cepooprannueckue K.YYA. BBIpaXaTh IIpesenTanus

YEeCKHe coenunenus. [IpencraBnenne | coeanHEeHUs MO TPUBHAIBHON 1 dopmupoBaHe yMeHHs paboTaTh B TIOJIOKUTEIIFHOE «Cepooprann

COEIMHEHHST | O CepOOPTaHUIECKHUX MEX[yHapOAHOH HOMEHKIAType. mapax, OTBEYaTh Ha BOMPOCH OTHOIIICHHUE K YecKHue
coenmHeHHsAX. OcobeHHOCTH | OOBSICHATD 3JIEKTPOHHOE CTPOCHHE YUHTEIs, yMEHHE HCIIO0JIb30BaTh nporeccy COEITMHEHUS»
HX CTPOEHHS M CBOMCTB. MOJIEKYTT U3y9IE€HHBIX BEIECTB. XUMHYECKUH S3BIK TIO3HAHUS:
3HaueHue cepoopraHnyeckux | XapakTepu3oBaTh BaKHEHIINE ILYVY. MPOSIBIISTH
coeMHEeHNni XUMHYECKHE CBOICTBA dopmupoBaHHe yMeHHs HAOMIOaTh, | BHIMAaHUE,

CECPOOPraHuvYCCKUX COG)IPIHGHI/II‘/’I. J€J1aTh BBIBO/IbI ITPU MPOBEACHUU YAUBJICHUE,

OOBSACHATH IPOTEKAHNUE XHMHUIECKUX
peaxkuuii Mex1y OpraHu4eCKUMHU
BEIIECTBaMHU, UCIIONb3Ys 3HAHUS 00
UX MexaHu3Mmax. JleMoHCTpupoBaTh
MMOHMMaHUe 3HAYCHUS
CEpOOPraHUYECKUX COCTUHEHUN.
ConocTaBIATh XUMAYECKUE CBOWCTBA
CEepOOPraHNYEeCKUX COEAMHEHUH C
001acTAMU IPUMEHEHUSL.
XapakTepu3oBaTh MOTPEOUTEITBCKIE
CBOMCTBA NU3YUYEHHBIX BELECTB

OIIBITOB, yMEHUSI PabOTaTh C KHUTOI
P.YYI.

CaMOCTOSITEJIFHO ONIPEAEISTH IIeNH,
3a7aBaTh apaMeTpbl U KPUTEPUH, IO
KOTOPBIM MO>KHO OTIPEAENUTD, ITO
11eJIb JOCTUTHYTA.

’KeJaHue OoJbIe
y3HaTb




128| 9 | I'erepoumkn | Terepormkmbl. A3ot-, OOGBACHATH JICKTPOHHOE CTPOCHUE K.YV]. IIposBisTh B IpesenTauws
HYECKUE KHCIIOPOJI- U MOJIEKYJ H3y4YEHHBIX BEIIECTB. OCYIIECTBIISTH AEIOBYIO KOHKPETHBIX «["eTeponnkin
COCIMHEHUsI | cepocopepiKalye XapaxTepu3oBaTh BaXKHEHIINE KOMMYHHKAIIHIO KaK CO CHUTYalusIX HYECKHe
reteporukisl. OypaH, XMMHYECKHE CBOICTBA CBEPCTHUKAMU JOOpOXKEeNaTenbHOC | COSTUHEHUS
IIMPPOJT, THO(GEH U UMUIA30] | FeTepOLHKINYECKUX COCANHEHUH. ILYY. Tb, JOBEPHE,
Kak NpeaCTaBUTENN OOBACHATH IPOTEKAHHE XUMUUECKUX | HCKAaTh M HAXOJUTh 000OIICHHEIE BHHMaHHUE, TIOMOIIb
MSATUYIEHHBIXTETEPOIMKIOB. | peaKIiit M1y OpraHH4eCKUMH CIOCOO0BI peleHns 3a/1a4, B TOM HAemoncr
ITpupona apoMaTHIHOCTH BEI[ECTBAMH, HCIIONIBb3Ys 3HAHUS 00 YHCIIE, OCYILECTBIISATE Pa3BEPHYTHII pauumn.
MSATUYIEHHBIXTETEPOIMKIOB. | MX MexaHu3Max.IIporHosuposats UH()OPMAIMOHHBIH TOHCK O06pa3usl
DIEKTPOHHOE CTPOCHUE BO3MOKHOCTb IIPOTEKAHHUS P.YVYI. rerepouu
MOJIEKYJIbI TUPPOIIa, XUMHYECKUX PEaKIUii HA OCHOBE BBIOMPATh MyTh JOCTHXKEHUS LEIH, KIINYECKHU
apoMaTHYECKUIT XapakTep 3HAHMI 00 IEKTPOHHOM CTPOESHHUI IUTAaHUPOBATh PEIICHUE X
MoJeKyibl. KucnorHsre BEIECTB. XapaKTepHU30BaTh MOCTABJICHHBIX 3aJa4, ONTUMH3UPYS COEIMHEH
cBoiicTBa upposna. Peakiun | morpebutensckue cBolicTBa MaTepHalbHbIC 1 HeMaTepHaIbHbIE i
THIPHPOBAHUS U3YYEHHBIX BEIIECTB. 3aTpatsl
rerepolkioB. [lonsarue o XapaxTepu3oBaTh OHOJIOTHIECKYIO
MIPUPOJHBIXTTOprpHHAX — POJIb HU3y4YEHHBIX BEIECTB
xnopoduwte u reme. Obmmue
MIPEICTaBICHUS 00 UX POJIH B
JKUBOM ITPUPOJIE.
129| 10 | I'erepoumukn | Ierepouukibl. A30T-, OOBSICHATH 3JEKTPOHHOE CTPOCHHE K.YVY]. BBIpaXaTh IIpesentanus
HYEeCcKue KHCIIOPOJ- U MOJIEKYT H3y9EHHBIX BEIIECTB. OCYIIECTBIAITH ACIOBYIO MIOJIOKUTENIFHOE «[eTeponnki
COEIMHEHUsI | cepocopeprKalye XapakTepu3oBaTh BaxKHeNIInEe KOMMYHHKAIIHIO KaK CO OTHOILCHHUE K HYEeCcKHe
rereporkisl. Pypam, XHMHYECKHE CBOICTBA CBEpPCTHHKAMU npoueccy COCTMHEHUS
MUPPOJII, THOQEH U UMU/IA30J1 | TeTePOLMKIMYECKIX COSANHEHHH. ILYY . MO3HAHUS:
Kak NPeICTaBUTENN OOBACHATH MPOTEKAHHE XUMUYECKUX | HCKAaTh M HAXOJUTh 000OIIEHHBIE TIPOSIBIIATH
MSITUYICHHBIXTETEPOIMKIIOB. | peakiuii MeXay OpraHn4eCKUMH CIOCOOBI penieHus 3a/1a4, B TOM BHHMaHHeE,
[Mpupona apoMaTHIHOCTH BEIIECTBAMH, HCIIONIB3YS 3HAHUS 00 9HCITe, OCYIIECTBIISAT Pa3BEePHYTHIN yIHUBIICHHE,
MSITHYICHHBIXTETEPOIMKIOB. | MX MexaHu3Max.[IporHo3uposats UH(OPMAIMOHHBIH TTOMCK KeJTaHue OoJbIe
DNeKTPOHHOE CTPOCHHE BO3MOJKHOCTH IIPOTEKaHUS P.YVYI. y3HaTh
MOJIEKYJIbI THPPOIIa, XUMHYECKUX PEaKIHii Ha OCHOBE BBIOMPATH ITyTh JJOCTYOKEHNUS LEIH,
apoMaTUUECKUH XapakTep 3HaHUH 00 IEKTPOHHOM CTPOEHHUU IUIaHUPOBATh pelleHne
MoJeKyiel. KucnorHsre BEIECTB. XapaKTepHU30BaTh MOCTABIICHHBIX 3aa4, ONTUMH3UPYS
cBolicTBa nuppona. Peakiun | moTpedutenbckue cBoiicTBa MaTepHaJIbHbIe 1 HeMaTepHalbHbIC
ruaApUpOBaHUA U3YyUYCHHBIX BEIICCTB. 3aTparhbl
rerepouukios. [lonsarue o XapakTepr30BaTh OHOIOTUUECKYIO
TIPUPOJHBIXIIOpHpHHAX — POJIb H3yYEHHBIX BEIIECTB
xmopodwmte u reme. OomHe
MIPE/ICTaBICHUS 00 UX POIH B
>KMBOW IPUPOJE.
130 11 | Wlecruunen | [Mupuaus kak npeacTaButes | OOBIACHATH SJIEKTPOHHOE CTPOEHHE K.YYI. [IposiBnATh B [Ipe3enTanus
HBIE MIECTUWICHHBIXTETEPOIMKIO | MOJIEKYJ H3ydeHHBIX BEIECTB. dopmupoBanue yMeHus: paboTaTth B KOHKPETHBIX «["ereponnki
TeTepPOIMKI | B. DIEKTPOHHOE CTPOCHHE XapaxTepu3oBaTh BaXXKHEHIINE napax, OTBE4aTh Ha BOIPOCH CHUTyalusIxX HYEeCcKHe
BI MOJIEKYJTbl THPHUANHA, XHMHYECKHE CBOMCTBAX YUHTEIs, yMEHHE HCIOJIB30BaTh JOOpOXKENaTeNIbHOC | COSTMHEHUS
apoOMaTHYECKUI XapakTep TETePOIUKINIECCKUX COCIMHCHHUI. XUMHYECKUH S3BIK Tb, OBEpUE,

MOJIeKysbl. OCHOBHbIE

OOBSICHATH IPOTEKAHUE XUMHYECKUX

ILYV]IL.

BHHUMAaHHE, IOMOIIIb




CBOMCTBA MUPUIMHA.
Pasnuuue B nposiBnenuun
OCHOBHBIX CBOHMCTB UppoOJIa
U nupuavHa. Peakiun
MIUPUIHA: 3IEKTPOUIbHOE
3aMelleHne, THAPUPOBaHHE,
3aMelleHne aTOMOB
BOJIOPOJIA B O-TIOJIOKEHUHU Ha
ruapokcorpymry. [TukomHe!
u ux okucuenue. Keto-
€HOJIbHAS TAyTOMEpHsIO-
THAPOKCUITHPHIMHA.
Tayromepus f-
THAPOKCHUITHPHINHA U
ypamuna. [Ipeacrasnenue 06
HUMHAA30]Ie, TUNEPUIUHE,
MIUPUMUIHE, HHAOJIE,
HHUKOTHHE, aTPOIIHHE,
ckatoie, pypdypoie,
THCTHANHE, THCTaMHHE,
ITypuHe, TypUHOBBIX U
MTUPUMHIHHOBBIX
OCHOBAaHUSIX

peaKIyii MeXK/1y OPraHUYeCKUMHU
BEILECTBAMH, HCIIOJIb3Ys 3HAHUS 00
UX MexaHu3Max. [IporHo3upoBath
BO3MOYXHOCTb MPOTEKAHHS
XUMHYECKUX PEaKIMil HA OCHOBE
3HAHUI 00 3EKTPOHHOM CTPOCHHU
BelecTBOOBIACHATE BIUIHIE
W3YYEHHBIX BELIECTB U [0 aHAJIOTHUH C
HUMH HEU3YUYCHHBIX MPECTaBUTEICH
TOMOJIOTHYECKHX PSJIOB Ha KUBBIE
OpraHu3Mbl. XapaKTepu30BaTh
OHOJIOTHYECKYIO POJIb U3YICHHBIX
BEIECTB.

DopmupoBaHe YMEHHsl HAOTIOIATh,
JIeTIaTh BBIBOJIBI IIPH MIPOBEACHUI
OIIBITOB, YMEHUSI PabOTaTh C KHUTOi
P.YV/.

CaMOCTOSITENILHO ONPEAENATH IIENH,
3aaBaTh MapaMeTpsl U KPUTEPHUH, 110
KOTOPBIM MOKHO OTIPEAENUTD, YTO
LETb JOCTUTHYTA.

131

12

IlecTrunen
HEIE
TeTePOIHKIT
Bl

[MupuauH Kak npeacTaBuTeNb
IIECTHYJICHHBIXTETEPOIIUKIIO
B. DIIEKTPOHHOE CTPOCHUE
MOJIEKYJIbI IIUPUJIMHA,
apoMaTHYECKUil XapakTep
MoJieKyibl. OCHOBHEIE
CBOMCTBa NMPUANHA.
Paznnuue B nposiBieHUN
OCHOBHBIX CBOMCTB MHUPpPOIa
W nupuauHa. Peakimn
MHUPUIHHA: JIEKTPOdUIIbHOE
3aMelleHne, THAPUPOBaHHE,
3aMelleHHe aTOMOB
BOZIOPOJIA B O-[IOJIOXKEHUH Ha
ruapokcorpyy. [TUKOIHHEL
U ux okucienue. Kero-
€HOJIbHAS TAYTOMEpPUSIO-
TUAPOKCUITUPpUANHA.
Tayromepus f3-
THAPOKCHITHPUANHA U
ypauuna. [IpeacraBnenue 06
MUMHJIa3011e, TUIEPUIIHE,
UPUMHJIMHE, HHIOJIE,

OOBACHATH 3JIEKTPOHHOE CTPOCHHE
MOJIEKYJI U3yIECHHBIX BEIIECTB.
XapakTepru3oBaTh BaKHEHIINE
XAMHYECKHE CBOMCTBAX
TeTEPOIUKINICCKAX COCTUHCHHUH.
OOBSCHATH IPOTEKAHNUE XUMHUIECKUX
peaknuii MeXIy OpraHnIeCKUMH
BEIIIECTBAMH, UCIIOJB3Ys 3HAHUSA 00
uX MexaHu3Max. [IporHo3upoBath
BO3MOYKHOCTh MPOTECKAHUS
XIUMHYECKUX PeaKIuii Ha OCHOBE
3HaHUH 00 3IEKTPOHHOM CTPOEHHU
BemecTBOOBICHATE BIUSHUE
H3y‘leHHbIX BCIICCTB U 110 aHAJIOTUU C
HUMH HEU3YUCHHBIX MPECTaBUTEICH
T'OMOJIOTHYCCKHUX pﬂ)lOB Ha JKXUBBIC
OpraHU3MEIL. XapaKTepr30BaTh
OMOJIOTHUYECKYIO POJIb U3YYEHHBIX
BEIIIECTB.

K.YYA.

dopmupoBaHre yMEHHS padoTaTh B
mapax, OTBe4aTh Ha BOIIPOCHI
YYUTENsI, yMEHHE HCIOTIb30BaTh
XUMUAYECKHUH S3bIK

ILYVYA.

dopmupoBaHre yMEeHUs1 HAOII0AATh,
JIeNIaTh BBIBOJBI MIPU TIPOBEICHUH
OTIBITOB, YMEHHS PabOTATh C KHUTOH
P.YYA.

CaMOCTOSITEIBHO OTIPEIEIIATh eI,
3aJ1aBaTh MapameTpbl U KPUTEPUH, 110
KOTOPBIM MOYXHO OTIPENIEITUTD, YTO
11eJIb JOCTUTHYTA.

O1ieHuBaThL CBOU U
49yKHe TTOCTYIIKH;
MOTHBHPOBATh CBOH
JIECTBUS;
BBIPAXKATh
TOTOBHOCTH B
mo00# cuTyarun
MOCTYIHTH B
COOTBETCTBHH C
MpaBUJIaMH
MOBEIECHUS

IIpesenTanus
«"erepounki
HYECKHe

COCTMHEHUS




HHUKOTHHE, aTPOIIHHE,
ckaroie, Gpypdyporte,
THCTH/IMHE, THCTAMHHE,
[IypHHE, TyPHHOBBIX 1

MTUPUMHIHHOBBIX
OCHOBaHUSIX
132| 13| Pemenue BrImonHeHue yrpaxHeHHH Hcronp30BaTh alTOPUTMBI TIPH K.YVI. [TpuMeHsITH
3amaq u 0 TeMe «A30T- H pemenny 3aga4. CoCTaBIsTh YMeHHe 1oroBapuBaThCs U IIpaBHJIA IEJIOBOTO
BBINIOJTHEHUE | cepocojieprkaliye YpaBHEHUSI I10 3aJIJaHHBIM CXeMaM HNPUXOANTH K 00IIEMY PEIIeHHIO B COTPYAHHYECTBA:
VIpaXHEHN | OpraHMYECKHe BEIIECTBa», HAa | mpeBpamieHuid. [IpoBouThk pacueTs COBMECTHOH JIeSTeIILHOCTH; CpaBHUBATH PAa3HBIE
i 1o TeMe COCTaBJICHHE YPaBHEHUH 0 XMMHYECKUM (POPMYJIaM BEIECTB ILYY . TOYKH 3PEHUS;
«A30T- 1 peakIyii, COOTBETCTBYIOIINX | ¥ ypaBHEHMAM XHMHUYECKUX peaknui | YMeHHe IpoBOIUTH CpaBHEHHE U CUHUTATHCS C
cepocosiepk | 3aJaHHBIM CXeMaM, KJIaCCU(HKALIHIO 110 33aHHBIM MHEHHEM JPYTroro
amue COJIep KalUM HEU3BECTHBIE KPHUTEPHUSIM; YeJoBeKa
opraHyuYeck | BemiecTBa. Pemenue 3agau P.YVYI.
ue YMeHHe yuUTHIBaTh BBIICICHHBIE
BEILIECTBA» YUYHTENIeM OPUSHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C YUHTEIEM
133| 14| O6o6marom | 3amaHus O COCTABICHHIO CucTeMaTH3MPOBaTh M 00600mIATh K.YVI. OueHuBaThH
ee ypaBHEHUH peakiuii HOJIy4€HHbIE 3HaHUA O CTPOCHUH, ‘YMeHue caMoCTOSTEIbHO COOCTBEHHYIO
MIOBTOPEHHE | ydacTHeM a30T- U CBONCTBaX, IOIY4YEHUHU U OpraHN30BBIBATH yueOHOE y4eOHyI0
10 TeMe cepocoepKaLIUX IPUMEHEHUH a30T- U B3aUMOJICHCTBHE B IPyIIIE JIeSITENBHOCTD: CBOU
«A30T- 1 OpraHUYECKUX COCTUHEHUH; CEepOCOJEPKAIUX OPTraHUYECKUX ILYVY. JIOCTH>KEHHS,
cepocoziepk | peaxkuuil, wumocTpupyromux | coeauHeHuii. CocTaBisiTh OCYIIECTBJIAThH aHAIN3 OOBEKTOB C CaMOCTOSITEIbHOCTh
amue TeHEeTHYECKYIO CBA3b MeXAy | obobmaroniye cxembl. OnuchIBaTh BBIICJICHHEM CYIIECTBEHHBIX 1 , THHUIHATHBY,
opranuueck | Humu. CocTtaBieHue TEHETUYECKUE CBA3U MEXIY HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb,
ne YpaBHEHUH 110 3aJaHHBIM M3YYEHHBIMM KJTaCCaMH P.YVYI. NPUYUHEI HEYIa4
BEIIECTBA» CXeMaM IpeBpanieHuH OPTaHNYECKUX COCMHEHUH. OcCyIIecTBIATh HTOTOBBIH
ITpoBOAUTH pacueThl IO XUMUYECKHM | IMOIIAroBbIi KOHTPOJIB IO
(hopMyIaM BEIeCTB U YPaBHEHHUIM pe3ynbTary;
XUMHYECKUX PEeaKIHit AIeKBaTHO BOCTIPHHUMATH OLIEHKY
YUHUTEIs
134| 15| O6o6maron; | 3amaHus MO COCTABIEHHUIO CucTeMaTU3MpoOBaTh ¥ 0600IIATE K.YVI. O1eHUBATh
ee YpaBHEHHUH peakiuii ¢ IIOJTyY€HHbIE 3HAHUSA O CTPOCHHUH, YMeHHue caMOCTOSITENbHO COOCTBEHHYIO
MOBTOPEHHE | ydacTHeM a30T- U CBOIfCTBAX, TTOIYICHUH U OpTaHM30BBIBAThH yueOHOE y4eOHyI0
TI0 TeMe cepocoaepKAIINX NpUMEHEHHH a30T- U B3aMMO/ICHCTBHE B IPyIIIIe JIeATEIHOCTD: CBOH
«A30T- 1 OPraHUYECKUX COCTUHEHNH; cepocoepkKaluX OpraHnYecKux ILYVY . JIOCTUXKEHHS,
cepocoiiepk | peakmuii, mmmocTpupyrommx | coexuaennit. CocTaBisITh OCYIIECTBIIATH aHAIN3 OOBEKTOB C CaMOCTOSITEJIBHOCTh
amue TeHETHUYECKYIO CBA3b MeXIy | obobmaromue cxeMbl. ONHUCHBaTH BBIIEJIEHHEM CYIIECTBEHHBIX 1 , THAIIATHBY,
opranndeck | Hmmu. CocraBieHue TEHETHUECKUE CBSI3H MEXIY HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb,
ue YpaBHEHUH MO 3aJJaHHBIM M3Y4E€HHBIMHU KJIaccaMu P.YVYA. NPUYUHBI HEYAAY
BEIECTBA» CcXeMaM IpeBpalleHui OpraHUYECKUX COCTUHECHUH. OcCyIeCTBIATh UTOTOBBIHM U

HpOBOIII/ITI) PaCUCThI 10 XUMHUYECKUM

(hopMyJ1aM BEIIECTB U yPABHEHUSIM
XUMHYIECKUX PEaKIHi

MOMIArOBEIH KOHTPOJIb MO
pe3ynbTary;
AJICKBaTHO BOCIPUHIMATh OLICHKY




yaureist

BUOJJIOTUYECKU AKTUBHBIE BEIIIECTBA 304

135 Oobmas O6mas hopmyia yrieBooB. XapakTepu30BaTh COCTaB K.YYI. Bocnpuanmats [pesenranus
xapakrepuct | Knaccuduxanus yriaeBonos. YIJIEBOJIOB M UX Kinaccudukamuio. | DopMupoBaHUe yMEeHUS padoTaTh peub yuuTens, «YTaeBoab»
HKa MoHo-, onuro- u noaucaxapuzasl. | IIporHosuposars cBoiicTBa B ITapax, OTBEYaTh HAa BOIPOCHI HENOCPEICTBEHHO
YIIIEBOIOB [Ipumenenue u 61/100nor1/1qecxa>1 HEH3y4YEHHBIX BELIECTB 110 VIHTENS, yMEHHE HCTIONB30BATE HE 00palICHHYIO K
0J1b yrieBo10B. OKHCIeHne aQHAJOTHH C M3YICHHBIMU . ameMycs; BeIpa
pOIE yT s XUMHUYECKHUH SI3BIK % YO BRp
yTJIEBOJOB — BEIIIECTBAMH TOTO XKe LYY JKaTb
HCTOYHUK SHEPTHH JKUBBIX TOMOJIOTHYECKOTO Psfa. YYA. HOJIOKUTEITHEHOE
OpraHH3-MOB PackprIBaTh OHOJIOTHYECKYTO DopMUPOBAHNE YMEHHUS OTHOILICHUE K
POJIb YTIIEBOIOB HaOJIO1aTh, JeNaTh BEIBOJBI IPH nporeccy
IIPOBEICHUN OIBITOB, YMEHUS MIO3HAHUS:
paboTaTh ¢ KHUTO¥ TPOSIBIIATH
P.YVA. BHHMaHHe,
CaMOCTOSITEIBHO OTIPEEIISATh eI, YAUBJICHUE,
3aJaBaTh MapaMeTpsl U KPUTEPHUH, 110 XKeJnaHue OoJIbIe
KOTOPBIM MO>KHO OIIPEAENIUTH, YTO y3HAaThH
L[eJIb IOCTUTHYTA.
136 Crtpoenue ®dusnueckue cBoiicTea u XapakTepu3oBaTh CBOMCTBA K.YYA. Bocnpunumars IIpe3enTanus
MOHOCaxapu | HaXOXKIEHUE yIJIeBOJOB B TJIFOKO3BI KaK BEIECTBA C ®dopMupoBaHUE YMEHUS pabOTaTh pedb yUHuTeNs, «VYTIeBoab»
JI0B. npupoje (Ha mpuMepe IIIIOKO3bl U | ABOWCTBEHHOU (yHKITHEi B ITIapax, OTBEYaTh Ha BOIIPOCHI HEIOCPEICTBEHHO
Jluneinbie 1 | Gpykrossl). JIuneiiHas u (ampperumocniupTa). OOBACHATH HE 00OpaIICHHYIO K
YUYUTEIIsI, YMEHNE UCII0JIB30BATh
LUKIMYECKH | IMKINYecKast GOopMbI TTIFOKO3BI M | SJIEKTPOHHOE CTPOCHHE MOJIEKYJI . ydaleMmycsi; BbIpa
XUMUYECKUH SA3BIK
€ CTPYKTYpHl | dpykTo3sl. [TupaHo3sr 1 TJIFOKO3bI ¥ pru003bl. CpaBHUBATH LYY KaTh
¢ypano3sl. @opmynsl Duiiepa 1 | CTpOSHUE U CBOICTBA TIIOKO3BI M YYA. IOJIO’KUTENIBHOE
Xeyopca. [TonsTre o Tayromepun | GpykTO3bl. XapakTepu3oBaTh DopMUPOBAHNE YMEHHUS OTHOIIEHUE K
KaK BUJIC H30MEPUH MEKIY OHONOTHYEcKyI0 POJh H3ydeHHBIX | HAOJII0/1aTh, JAENaTh BHIBOJIBI IPU MpoIIeccy
LUKIAYECKON U JIMHEHHOU BeniecTB. MccnenoBaTh CBOMCTBA NPOBEICHUH ONBITOB, YMCHHUS MO3HAHUS:
(dopmamu. Onruueckas usomepus | usydaemeix Bemects.Habmonare | paboTaTh ¢ KHUTO# HPOSIBIIATH
III0K03bl. OpyKTO3a Kak M30Mep | M ONUCHIBaTh XUMUYECKHE P.YVA. BHHMaHHe,
roKo361. Prbo3a u PeaKuuy ¢ TOMOIIBIO POIHOTO CaMOCTOSITEIBHO OTIPEEIISATh eI, yAUBJICHHE,
ne3okcupudosa. A3bIKa U SI3bIKA XUMUU. 3aJaBaTh MapaMeTpsl U KPUTEPHUH, 110 XKenaHue OoJibIe
Co0mnro1aTh paBUIia U IPUEMBL KOTOPBIM MOYXHO OTIPENIEITUTh, YTO y3HaTh
6e30macHOi paboTHI ¢ 11eJIb JOCTUTHYTA.
XHMHUYECKIMH BEIIECTBAMH U
11a00paTOPHBIM 000PYAOBaHHEM
137 Crpoenne ®dusuyeckue cBoiicTea u XapakTepu3oBaTh CBOUCTBA K.YYI. Bocnpunumars Ipesenramust | JlemMoncr
MOHOCaXapH | HaXOXXACHHUE yIIIEBOJOB B TITIOKO3BI KaK BEIECTBA C ®dopMupoBanne yMeHus paboTaTh peYb yauTeds, «YTIeBoab» pauum.
JI0B. npupoze (Ha IpuMepe TII0KO3bI U | IBOHCTBEHHOI (yHKIMeEH B Mapax, 0OTB€YaTh Ha BOIIPOCHI HEIOCPECTBEHHO PactBopu
Jluneitnbie u | Gpykro3sl). JluHeliHas U (amperumocmupra). OOBACHIT He 00pamIeHHYIO K
YUYUTEIIS, YMEHNE UCIIOJIB30BaTh MOCTh
[UKIMYECKH | HUKJIMYecKasi GOPMBI TTIOKO3bI U | JIIEKTPOHHOE CTPOSHHE MOJICKYJI . ydalemycsi; BbIpa
XAMUWYECKUU A3bIK YII1€BOJ0
e cTpyKTyphl | (ppykro3sl. [Tupano3sr u TITIOKO3BI B pr003bl. CpaBHUBATH LYY JKaTb
¢bypanossl. opmynsl Ouiiepa 1 | CTpOSHHE M CBOWCTBA TIIOKO3BI U YYA. HIOJIOXKUTETBHOE B B BOJC 1
Xeyopca. [Tonstue o Tayromepunt | GpykTo3sl. XapakTepu3oBaTh DopMupoBaHHE YMEHUS OTHOIIEHHUE K 3TaHOJIC.

KaK BUJIC U30MCpUU MEKIY

OHMOJIOTMYECKYIO POJIb N3YIEHHBIX

H36HIO,E[aTL, JC€JIaTh BBIBOJIbI IPH

nporeccy




LIMKIIMYECKON U JTMHEHHON
¢dopmamu. OnTudeckast U30Mepus
IIII0K03BL. DpyKTO3a Kak H30Mep
rI0K03b1.Prbo3a u
Je30Kcupuoo3a.

BetecTs. Mcenenosars cBolicTBa
n3ydaeMblx Bemects.Habmonats
1 OTINCHIBATh XUMHYECKHE
PEAKIMHU C TIOMOIIBIO POJHOTO
SI3bIKA M S3bIKA XUMHU.
Co0umoaTh paBmia U MPUEMBI
Oe3omacHoi paboTHI ¢
XUMHYECKHMH BEIECTBAMH U
J1a00paTOPHBIM 000PYHOBAaHUEM

MPOBEJICHUH OIBITOB, YMEHHUSI
paboTaTh ¢ KHUTOM
P.YV].

CaMOCTOSATEJIbHO OTIPEACIIATD LIEIH,
3aaBaThb mapaMeTpbl U KPUTEPUH, T10
KOTOPBIM MOXHO ONIPpEACIUTD, YTO
1eIb JOCTUTHYTA.

[MO3HAHMS:
MPOSIBIIATH
BHMMaHHE,
yIUBICHHE,
JKeJlaHue OoJbIlie
y3HaTh

138 Xumunueckn | XuMHUYECKHE CBOWCTBA IIIIOKO3bL: | XapakTepu30BaTh CBOWCTBA K.YV, OcosHaBarb Ipesentamus | JlaGopart
€ CBOHCTBa OKHCJICHUE XJIOPHOI MIIN TJIFOKO3BI KaK BEIECTBA C OCYIIECTBIITH JACIOBYIO 3HAYNMOCTh «YTIeBOAB» OpHbI#
MOHOcaxapu | OpoMHOI BOJIOH, OKUCIIEHHE JIBOMCTBEHHOW (yHKIMEH KOMMYHHKAIIHIO KaK CO CBEPCTHUKAaMH | HayKH, onbIT 11.
JI0B a30THOM KUCIIOTOM, (anpmernmocnuprTa). ILYVYA. TOTOBHOCTb K CBoiicTBa

BOCCTAaHOBIICHUE B [Iporuo3upoBath BO3MOXHOCTb HCKaTh U HAXOAUTH 000OIICHHBIE Hay4YHO-
IIECTHaTOMHBIN CIIHPT, MIPOTEKAHUSI XUMUIECKHX CIOCOO0BI pelIeH s 3a/1a4, B TOM YHCIIE, | TEXHHYIECKOMY TIIFOKO3E
allWIMPOBaHUE, aKHIMPOBAHUE, | peakiuii Ha OCHOBE 3HaHMII 00 OCYIIECTBIISITh Pa3BePHYTHIN TBOPYECTBY,
N30MepH3alHsl, KAYeCTBCHHBIE JIEKTPOHHOM CTPOSHHH BEIIECTB. | HH(OPMAIIMOHHBIH TOKCK 3aHHTEPECOBAHHO
peaKiyy Ha IIIF0K03Y OOBSICHITH IPOTEKaHUE P.YVYI. CTh B HAYYHBIX
(9KCTIEpUMEHTaAIIbHBIC XUMHYECKHX PEAKINil MeX Ty BBIOHPATH ITyTh JOCTH)KEHUS LEITH, 3HAHMSX 00
JI0Ka3aTeIbCTBA HAMNIUS OpPTaHWYECKHMH BEIIECTBAMH, IUTAaHUPOBATh PEIICHUE IIOCTABICHHBIX | YCTPOMCTBE MHpa
aJIB/ICTUTHOM U CIIMPTOBBIX TPYIIT | UCHONB3YS 3HaHUS 00 NX 3aJa4, ONTUMH3UPYS MaTepUaIbHbIC U u oOrmecTBa
B IUIIOKO3€), CIUPTOBOE, MexaHu3Max. XapakTepu30BaTh HeMaTepHaJbHBIE 3aTPaThl
MOJIOYHOKHCIIOE, crenuduIecKre cBoiicTBa
MIPOMTUOHOBOKKCIIOE U TJTMKO3MHOTO THIPOKCHUIIA.
MacCIISIHOKHUCII0€ OpOXKeHHeE. ComnocTaBisiTh XUMHYECKHE
I'muko3uAHbIN THAPOKCHII, €T0 CBOWCTBA TIIFOKO3BI C 00JIACTSMHU
crenuduIecKre CBOHCTRA. TIPUMEHEHHSI.
Ionstue o rmko3uzaax. [oustne | UneHTudunnpoBaTh II0K03y ¢
0 TIIFOKO3UJIaX, UX HAXOXKJICHHN B | IOMOIIBIO KaYeCTBEHHBIX
npupoze. [lonyueHue rioko3sl. peakuuii. Habmonats u
[MpumeneHue u OuonorHYecKas OIHUCHIBATh XUMUUECKUE PEAKIINU
ponb yrineBonoB. Okucinenue C TIOMOMIBIO POTHOTO S3BIKA H
YIJIEBOJIOB — MCTOYHUK HEpruu | si3bika XuMuu.CoOumoiaTh
KHBBIX OPTaHU3MOB. MIpaBHJIA ¥ TIPHEMBI Oe30ITacHON

paboThl ¢ XUMUYECKUMHU

BEIECTBAMH U Ta00OPaTOPHBIM

000pyIOBaHHEM

139 Xumunuecku | XuMuUYecKHe CBOMCTBA IIOKO3bL: | XapaKTepUu30BaTh CBOMCTBA K.YVYI. Oco3HaBath IIpesenTanus
e cBOlcTBa OKHCIICHUE XJIOPHOI M IIOKO3BI KaK BELIECTBA C OCYIIECTBIIATH AEIOBYIO 3HaYMMOCTb «YTaeBoab»

MOHOCaxapH | OpOMHOMH BOJOH, OKUCIIEHUE JBOWCTBEHHOH (yHKIHEH KOMMYHUKAIMIO KaK CO CBEPCTHUKAMU | HAYKH,

JIOB a30THOW KHCJIOTOM, (ampperumocnupTa). ILYVY]. TOTOBHOCTbH K
BOCCTaHOBIICHUE B [Iporao3upoBats BO3MOXKHOCTD MCKaTh U HAXOAUTH 000OIICHHBIE Hay4JHO-
IIECTHaTOMHBIN CIIHPT, MIPOTEKAHUSI XUMHIECKHX CIoco0BI penreHys 3a/1a4, B TOM UHCIe, | TEXHHIECKOMY
alMIMpPOBaHKE, ATKUIMPOBAHUE, | PeaKluil Ha OCHOBE 3HaHMI 00 OCYIIECTBIISATh Pa3BEPHYTHIN TBOPYECTBY,
N30MEpH3aIHsl, KAUeCTBCHHBIE JJIEKTPOHHOM CTPOEHHH BEIIECTB. | HH(OPMAIIMOHHBIHA IOHCK 3aUHTEPECOBAHHO

PpCaKklu Ha I'JIFOKO3Y

OOBSICHITH IPOTEKAHNE

P.YV]I.

CTb B HayYHBIX




(3KCTIEpUMEHTalIbHbIE XMMHYECKUX PEAKIUH MEXIY BBIOMPATh MyTh JOCTHXKEHUS LEIH, 3HAHUSX 00
JI0Ka3aTeIbCTBA HAMNYHUS OpPraHWYECKUMH BEIIECTBAMU, TUIAaHUPOBATh PEIIEHUE MIOCTABIEHHBIX | YCTPOWCTBE MHpa
aJIB/ICTUTHOM U CIIMPTOBBIX TPYII | HCHONB3YS 3HAHUS 00 MX 3aja4, ONTUMU3UPYS MaTepuaibHble U | 1 oOmecTBa
B TJIIOKO3€), CIIUPTOBOE, MeXaHU3MaX. XapaKTepu30BaTh HeMaTepHaIbHBIE 3aTPaThI
MOJIOUYHOKHCIIOE, crenuduIecKkre cBoiicTBa
IIPONTMOHOBOKHCIIOE TJIMKO3UJHOTO TUIPOKCHIIA.
Mac/IsTHOKUCIIOEe OpoKeHHe. ComnocTaBIATh XUMUIECKHE
I'muko3uaHbIN THAPOKCUII, €10 CBOICTBA I'ITIOKO3BI C 001aCTIMHI
creruduIecKre CBOMCTRA. MIPUMEHEHHSI.
[NonsTue o rnuko3uaax. [lonstue | MneHTUPHUIUPOBATE TITIOKO3Y C
0 TJIFOKO3UJIaX, MX HAXOXKICHUN B | TIOMOIIBIO KaueCTBEHHBIX
npupoze. [lonyuenue rioko3sl. peaxuuii. Habmonates u
[Tpumenenue u OuoNOrHYecKast OIMCHIBATh XUMUYECKHE PEAKIINU
ponb yrieBonoB. Okucinenue C TIOMOIIBIO POTHOTO A3bIKA
YTJIEBOJIOB — MCTOYHUK HEpruu | si3pika XuMuu.CoOuronaTh
KHBBIX OPTaHU3MOB. IIpaBHUJIa ¥ IPHEMBI O€30IIacHON
paboTHI ¢ XUMHYECKUMHU
BEIECTBAMH U 1a00paTOPHBIM
000pyIOBaHHEM
140 Jucaxapun | Jducaxapumel. Caxaposa Kak OOGBACHATH MEXaHU3MBI K.YY/]. Bocnpunnmars Ipe3enranys
BI MIPEICTaBUTEIb 00pa3oBaHus AUCAXAPUIOB. DopMHUpOBaHUE YMEHUS paboTaTh pedb yuuTes, «YTIeBOaBD)
HEBOCCTAaHABJIMBAIOLIHX Vmets npencraBieHue o B I1apax, OTBE€YaTb HA BOIIPOCHI HETIOCPE/ICTBEHHO
nucaxapunos. CTpoeHue, BaXHEHIINX XUMHYECKUAX VUHTENs, YMEHHE HCTIONb30BATh He 00palIeHHYIO K
(bI3UIecCKIe 1 XUMUIECKHe CBOMCTBAX JMCAXapUIOB. . yJamieMycs; BeIpa
CBO¥CTBa caxapo3sl. ManbTo3a, OnuchIBaTh MPOMBIIIICHHOE XMMITHCCKHH ALK KaTh
JIaKTO3a | 1eII00103a; nX MOJTy4eHHUEe caxapo3bl U3 ILYY]. MOJIOKUTENBHOE
cTpoeHue, Gpuznueckue u TIPUPOJTHOTO CHIPHSI. DopMUpPOBAHNE YMEHHUS OTHOIIICHHUE K
xumudeckue cBoicTsa. ['maponns | ComocTaBisTh XUMUUECKHE HaOJIOIaTh, ENaTh BEIBOJBI IPU nporeccy
nucaxapuzoB. [lomydyeHne caxapa | cBOicTBa AucaxapuaoB ¢ IIPOBEJICHUU OIIBITOB, YMEHUS MO3HAHUSL:
U3 CaXapHOil CBEKJIbL. 00J1aCcTsIMU TPUMEHEHYS. paboTaTh ¢ KHUTOM HPOSIBIIATH
[MpumeneHne caxapo3bl XapakTepu30BaTh CTPOCHHE, P.YVA. BHHMaHHe,
(bu3HYecKre 1 XUMHUIECKHe CaMOCTOSITEJIBHO ONPEACIATH LIeNH, yIUBICHHE,
CBOMCTBa MaJTbTO3BI, IAKTO3EI 1 3a1aBaTh MapaMeTPs! ¥ KPUTEPHUH, 110 JKeTaHue OoJbIre
1eI00M03bL. XapaKTepu30BaTh KOTOPBIM MOKHO OTIPEACIHUTH, YTO y3HAThH
OHMOJIOTUYECKYIO POJIb eJb JOCTUTHYTA.
JIMCaxapyIoB
141 [Monucaxapu | [Monucaxapusl. Kpaxman, CpaBHHUBATh CTPOCHHE U K.YV/. Oco3HaBarh [pesentatms | JlaGopar
B TJIMKOTEH | IIEJITI0N03a Kak CBOMCTBa Kpaxmaina U OCYIIECTBISITH ACIOBYIO 3HAYUMOCTb «YTIeBOABD) OpPHBbIH
OHMOJIOTNYECKUE MONTUMEPBL. LEJUTION03bI. XapaKTepu30BaTh KOMMYHHKAIIUIO KaK CO CBEPCTHUKAaMH | HayKH, onbIT 12.
Kpaxman kak cMech aMHII03bI U Ba)KHEHIIMe XU-MUYECKUe ILYY. TOTOBHOCTB K Onpenene
aMIJIONIEKTHHA, ero Qu3YecKue CBOWCTBA MOJIMCaXapUIOB. HCKaTh U HAXOIUTh 00001IeHHbIE Hay4HO- e
cBOiicTBa. XUMHUYECKHEe CBOHCTBA | XapaKTepH30BaTh MPAKTHIECKOe | CIIOCOOBI pelIeHns 3a4a4, B TOM YHCIIe, | TEXHHIECKOMY
KpaxMaJia: THAPOJIH3, 3HaUCHUE TOJIUCAXAPHUIOB. OCYIIECTBIISATh Pa3BEPHYTHIN TBOPYECTBY, Kpaxmaia
KauyeCTBEHHas peaknust ¢ noJoM U | ComocTaBIsATh XUMUIECKHE MH()OPMAIIMOHHBIHA TTOHCK 3aHHTEPECOBAHHO B
€e IIPUMEHEHHE IS CBOWCTBA OJIMCAXapUAOB C P.YVYA. CTb B HAYYHBIX IpPOaYKTa
00Hapy>KeHHsl Kpaxmasa B 0071aCTsIMU IPUMEHEHUSI. BBIOMPATh MyTh JOCTHKECHUS LIENH, 3HaHHUAX 00 X




MPOIYKTaX MUTaHUs. I THKOreH: XapakTepu3oBaTh TUIAaHUPOBATh PEIIEHUE MIOCTABIEHHBIX | YCTPOWCTBE MHpa TUTaHUS
0COOEHHOCTH CTPOEHUS U 6HOJIOTUUECKYIO POJIb 3a/1a4, ONITUMU3HPYS MaTepHanbHbIe U u oO1mecTBa
cBoiictB. Llemmronosa: ctpoerne u | nommcaxapunoB. ONHCHIBAaTh HeMaTepHaJIbHBIE 3aTPaThl
(u3uUecKre CBOMCTBA. oO1me npencTaBiIeHus 0
XUMHYECKHUEe CBOMCTBA MIPOU3BOACTBE OyMaru.
LEIUTIOJIO3BL: TUAPOIIH3, HaGimonats 1 onmceIBaTh
o0pa3oBaHue CIOKHBIX 3HUPOB. XUMHUYECKHE PEAKIHH C
[TpumeneHne kpaxmana u MIOMOIIBIO POAHOTO SI3bIKA U
LeIUTI0II03EL. [IpakTHdeckoe SI3BIKA XUMUHL.
3HaUEHHUE MOJIUCAaXapUIOB. Wnentudurmposats kpaxmai ¢
[MonsTue o mponsBoACTBE TIOMOIIBIO Ka4eCTBEHHBIX
Oymarm. peaxuuii. Cobnonats npasuia u
npueMsl 6e30macHoON paboTHI ¢
XMMHYECKHMH BEIECTBAMH U
11a00paTOPHBIM 000pYHOBaHHEM
142 8 | Ipaxruueck | IIpUroTOBIEHHE KPAXMATBLHOTO TpoBOANTE XUMUYECKHI K.YVI. OueHnBaTh CBOM
ast padota Ne | xueiictepa. KauectBeHHas 9KCIIEPUMEHT 110 THAPOIU3Y CtpouTh peueBble BHICKa3bIBAaHUS B U 9yXHUe
7. peakius Ha kpaxmai. ['maponus kpaxmaina. Habmronats n YCTHOM M MHCBbMEHHOH (opme; MOCTYIIKY;
«'mppomus KpaxMaiia B KHCIIOH cpelie IpH OIUCHIBATH CAMOCTOSITENILHO apryMEHTHPOBATh CBOIO TOUKY 3pEHHSI | MOTHBHPOBATH
Kpaxmaa» KUIISTYEHUH pacTBOpa. MPOBOAMMBIE ONBITHI ¢ omompo | ILYVY . CBOM JICHCTBUS,
OKCIepUMEeHTaIbHOE POIHOTO SA3bIKA U S3bIKA XUMHU. OCYIIECTBIIATH AaHAIN3 OOBEKTOB C BBIPAXKaTh
MIOATBEPIKACHHE PEAKIINU Co0umroaTh paBuila TEXHUKU BBIICJICHHEM CYIIECTBEHHBIX 1 TOTOBHOCTb B
THAPONIN3a Kpaxmaia 6€301acHOCTH HECYIIECTBEHHBIX IIPH3HAKOB; mr000# cUTyanun
P.YYA. MOCTYIIUTh B
yMeHHue BHIOMpaTh Hanboee COOTBETCTBHUH C
3¢ peKkTHBHBIE CIIOCOOBI PEIICHUS [IpaBUJIAMHI
MOCTaBICHHBIX 3a1a4. OCyIecTBIATh TIOBEICHUS
caMo- U B3aMMOKOHTPOJIb IIpoLiecca
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEIILHO 0hOPMIISTH OTUET
143| 9 | Pemenue BrinonHeHnue ynpaxxHeHuit mo Hcnone3oBath anropuT™Mel Ipu K.YYA. [Tpumensars
3amad u TeMe «YTIEeBOJBI», Ha pemrenny 3agad. CocTaBiIsATh ‘YMeHue J0roBapuBaThCs U MPUXOJUTH | TpaBmia
BBINIOJTHEHUE | COCTaBIICHHE ypaBHEHHIA YPaBHEHHS I10 33laHHBIM CXeMaM | K 00IIeMy peIIeHHIo B COBMECTHOM JIETIOBOTO
YIPaXHEHN | PeaKnuii, COOTBETCTBYIOIINX npeBpamnienuii. [IpoBoxuts JIeATeITbHOCTH; COTPYAHUYECTBA:
i 1o Teme 3a/laHHBIM CXeMaM, COJIepPKalllUM | pacdyeThbl 10 XUMHUECKUM ILYVY . CpaBHUBATH
«YTIIeBOIbI» | HEM3BECTHBIC BEIECTBA. (dopMymnam BemecTB U ‘YMeHHe MPOBOIUTH CPAaBHEHHE U pa3HbIE TOUKH
Pemrenue 3amgau YpaBHEHUSIM XUMUYECKHX KJIaCCU(HUKALHIO MO 3aJaHHBIM 3peHUS;
peakruit KPHUTEPHSIM; CUUTATHCS C
P.YVYA. MHEHHUEM JPYroro
YMeHHe yIUTHIBAaTh BBIICICHHBIE YeJIoBeKa
YUYHUTENIeM OPUSHTHPBI ICHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C YIUTEIEM
144| 10 | XKupsi u JKupsl kak cioxHbIe GUPBI XapakTepu30BaTh 0COOCHHOCTH K.YV/. OLeHUBATh CBOU [pesentatms | JlaGopar
Macna TJIMLEPHHA U BBICIINX CBOJICTB )HMPOB Ha OCHOBE UX CtpouThb peueBblie BHICKAa3bIBAHUS B U 4y)XHe «Kupbl 1 uX | OpHBIH
KapOOHOBBIX KHCIIOT. cTpoeHusl. XapaKkTepu3oBaTh YCTHOH ¥ NHCbMEHHOH (opme; HOCTYIIKY, CBOICTBa» onbIT 13.




PacturensHble 1 )KUBOTHBIE Ba)KHEHIIINE XUMUUECKHE apryMeHTHPOBATh CBOIO TOUKY 3PE€HHSI | MOTHBHPOBATh Kups! u
JKUPBL, UX cocTaB. Pusznyeckue CBOWCTBA YKHUPOB. ILYY. CBOH JICHCTBUS; ux
CBOMCTBA )KUPOB. XUMHUIECKHE XapakTepu30BaTh MEPOKCHIHOE OCYIIECTBIISATH aHAIN3 OOBEKTOB C BBIPaXKaTh CBOICTBa
CBOMCTBA )KUPOB: TUAPUPOBAHNE, | OKUCIEHHE KUPOB. BBIIEIEHHEM CYLIECTBEHHBIX U TOTOBHOCTb B
oxucnenue. [lepoxcunHoe XapaxTepu30oBaTh 001acTi HECYIIECTBEHHBIX MPH3HAKOB; m000# cuTyanun
OKHCIJICHUE KUpOB. [Iporopkanue | npuMeHeHHs KHpoB uymmunoB 1 | P.YV]I. MOCTYIIUTh B
XKUPOB. ' HAPOIN3 MM OMBUIEHHE | UX OMOJIOTHYECKYIO POIIb. yMeHHe BBIOHpaTh Hanboiee COOTBETCTBUH C
JKHPOB KaK CII0co0 XapakTepu30BaTh MbIIa KaK cOU | 3 PeKTUBHBIEC CIIOCOOBI PEeLICHUS MIpaBUIAMH
TIPOMBIIIIEHHOTO ITOJTyYeHUS BBICIINX KapOOHOBBIX KHCIIOT. MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh TIOBEJICHUS
coJteil BBICIINX KapOOHOBBIX Hab6mronaTs 1 OnmmCHIBaTH caMo- 1 B3aMMOKOHTPOIIb IIpoLecca
KHCTIOT. [ MpOreHu3aIys )KUPOB. | CAMOCTOSTENIHHO IPOBOJUMBIE BBITIOJTHEHUSI SKCIIEPHMEHTA,
ITpumenenue sxupoB. MblI14 Kak OTIBITHI C TIOMOIIBIO POJTHOTO CaMOCTOSITEIIBHO OQOPMIISATE OTUET
COJIM BBICIINX KapOOHOBBIX SI3BIKA M S3BIKA
KHCIOT. MoroIIue CBOUCTBA xuMun. CoOII0IaTh IpaBUiia U
Mmbuia. [IpencraBnenue o npreMsl 6e30macHoi paboTsl ¢
manugax. OOIuenpecTaBIeHUs] | XUMHIECKHIMH BEIECTBAMH U
0 OMOJIOTHYECKNX (QYHKIHIX 11ab0paTOpHBIM 000pYHOBaHHEM
JIUITAJIOB.
145 11| Cemunap VrieBoapl ¥ KUPBH — MCTOUHUKK | CucteMaTusupoBath u 0606mars | K.YV, OueHnBaTh CBOM
«YTIeBOABl | 3HEPTHM B YEIOBEYECKOM TIOJTy4eHHbIE 3HaHUS O cTpoeHnH, | CTpOWTH peueBble BHICKAa3bIBAaHNUS B U 9yXHUe
U JKHPBI — OpraHu3Me CBOMCTBAXx yIJICBOIOB M )KUPOB. YCTHOM M MHUCBbMEHHOH (opme; MOCTYIIKY;
HCTOYHHKHI XapakTepu3oBaTh apryMEHTHPOBATh CBOIO TOUKY 3pEHHSI | MOTHBHPOBATH
SHEPTUH B JSHEPIreTUYECKYIO IEHHOCTh ILYVY. CBOM JICHCTBUS,
4eJso- YTIIEBOOB M JKHPOB IS OCYIIECTBIIATh aHAIN3 OOBEKTOB C BBIPaXKaTh
BEUECKOM YeJIoBeKa BBIICJICHHEM CYIIECTBEHHBIX 1 TOTOBHOCTb B
OpraHu3Me» HECYIIECTBEHHBIX IIPH3HAKOB; nr000# cuTyanuu
P.YVYI. MIOCTYIIHUTH B
yMeHue BbIOHpaTh Hanbosee COOTBETCTBUH C
3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS MIpaBUIAMHI
MOCTaBJICHHBIX 3a1a4. OCyIIecTBIATh MOBEJICHUS
CaMo- 1 B3aMMOKOHTPOJIb ITpoLieCcCa
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEIILHO 0hOPMIISITH OTUET
146| 12| Amunokucn | Amunokucnorsl. Cocras, XapakTepu30BaTh BayKHEHIINE K.YVYI. OueHnBath Ipesenramust | JlemMoncr
OTBI CTPOEHHUE U HOMEHKJIATypa XMMHUUYECKUE CBONCTBA Pa3BEPHYTO, JIOTHYHO ¥ TOYHO COOCTBEHHYIO «AMUHOKHCIO | PpalMH.
aMUHOKHCIOT. ['oMosorndeckuit | aMMHOKHCIIOT. XapaKTepH30BaTh | M3JIaraTh CBOIO TOUKY 3PSHUS C yue6HyT0 TBD) O06pa3sis
pAd NPEACIbHBIX aMUHOKHUCIIOT. AMHWHOKHMCJIOTHI KaK aM(l)OTeprIe HCITIOJIb30BAHHUEM aJICKBATHBIX (yCTHbIX JACATCIIBHOCTD: AMUHOKHC
W3omepus mpenenbHbIX OpPTaHNYECKHE COSANHEHHSI. U ITICEMEHHBIX) SI3BIKOBBIX CPEJICTB CBOHM
aMHHOKHCIOT. OnTudeckas Xapaktepu3oBath QyHKIHH, ILYY]. JIOCTHIKEHMS, ot
n3omepus. Ou3ndeckre cBolCTBa | 00JIACTH TPHMCHEHHUS Ymenue IpeoOpa3oBBIBATE | CAMOCTOSATEILHOC
NpEaACIbHBIX aMUHOKHCIIOT. AMHWHOKHCJIOT U UX I/IH(bOpMaLII/IlO U3 OAHOro BHJA B| Tb, MHULIUATHUBY,
OCHOBHBIE aMUHOKHCIIOTHI, OHOJIOTUYECKYIO POJIb. IPYTOH. OTBETCTBEHHOCTb,
obpasyromrue 6emku. CriocoOs! JleMoHCTpHpOBaTh 00IIIEee P.YVYA. [IPUYMHBI HEy1a4d

OJIy4€HHSA aMUHOKUCIIOT.
AMUHOKHUCIIOTHI KaK an)OTepHI)Ie
OPraHu4eCKue COCANHCHUS,

MOHATHE O NUKINYSCKUX aMHJIaX.
HabGronate 1eMOHCTpUpyeMbIe
OTIBITHI

KOHTPOJIb B (hOpMe CIIMUCHUs criocoba
JEUCTBUSI U €T0 pe3yibTara ¢
3aJIaHHBIM 3TAJIOHOM C




paBHOBECHUS B pacTBOpax

HETbI0 0OHAPYXKEHUS OTKIIOHEHHH U

AMHUHOKHCIIOT. OTJIMYHUH OT ITANOHA
147| 13| Amunokucn | CBoiCTBa aMHMHOKHCIIOT: XapakTepu3oBaTh BaKHEHIINE K.YVYI. OneHuBarthb IIpe3enTanus
OTHI KHCJIOTHBIC X OCHOBHBIE XHMHYECKHe CBOMCTBa Pa3BepHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO «AMUHOKHCIIO
CBOMCTBa; U303JIEKTPUIECKast aMHPHOKHCIIOT. XapaKkTepu3oBaTh | M3JIaraTb CBOIO TOUKY 3PEHHS C yueOHyT0 THI
TOYKa; AKUINPOBAHHUE U aMHUHOKHCIIOTHI KaK aM(OTEpHBIE | UCTIOIb30BAHUEM aAE€KBATHBIX (YCTHBIX | JESTENBHOCTB:
aIMINPOBAaHNAEC AMHHOT PYIIITHI; OpPTaHWYECKHEe COCANHEHHSI. Y MICEMEHHBIX) SI3BIKOBBIX CPEJICTB CBOHM
3TepuduKaIs; peaKIuu ¢ XapakTepu30BaTh GyHKIHH, ILYY. JIOCTHIKEHMS,
a30THCTOM obacTi IpIMEHEHHS Ymenue peoOpazoBHIBATh| CaMOCTOSTENHEHOC
kucnoToil. KauectBeHHbIE aMHUHOKHCIIOT ¥ UX uHboOpMaIMIO U3 OJHOTO BUJAA B| Tb, HHULUATHBY,
peaKIu Ha aMHHOKHUCIIOTEI C OHMOJIOTUYECKYIO POIIb. IPYTOH. OTBETCTBEHHOCTb,
rugpokcugom meau (1), JleMoHCTpHpOBaTh 00I1Iee P.YVYA. [IPUYMHBI HEY1a4
HUHTUAPHHOM, 2,4- MIOHSTHE O IIMKINYECKUX aMUiaX. | KOHTPOJb B hopme cimueHns cnocoda
IUHUTPO(TOPOEH30TIOM. Hab6mronate neMoHCTpUpyeMbie JICHCTBHS U €T0 pe3ybTaTa ¢
Criennduryeckre Ka4ecTBEHHbIE OITIBITHI 3aJJaHHBIM 3TaJIOHOM C
pEaKIy Ha apOMaTUYECKHe U HETbI0 0OHAPYKEHHS OTKIIOHEHHH H
TeTepPOIUKINIECKHE OTJIMYHUH OT ITANOHA
aMHUHOKHCIIOTEI C
KOHIEHTPUPOBAHHON a30THOM
KHCJIOTOH, Ha IUCTEHH C
aneratom cBunua (II). [Tonstue
0 OUKIMYECKUX aMHIaX —
JIaKTaMaxX M AUKETONHUIIEePa3HHAX.
buonornueckoe 3HaueHHE 0.
amMuHOKHCIOT. O6macTn
MIPUMEHEHHs] aMHHOKHCIIOT.
148| 14| Hentumpr [MenTu b, UX CTPOEHHE. XapakTepu30BaTh CTPOEHHE 1 K.YVI. BBIPAXKATH
IMenTuanas cBsI3b. AMHIHBINA Ba)KHEHIIINE XUMUUECKHE CrpouTh peueBblie BHICKa3bIBAaHUS B MOJIOKUTENBHOE
XapakTep NEeNTHIHON CBA3M. cBoiictBa nenTuaoB. OOBICHATH YCTHO# M MHUCbMEHHOH (opme; OTHOIIICHHUE K
Cunres nentuoB. ['naponms MEXaHU3M 00pa30BaHUs 1 apryMeHTHPOBATh CBOIO TOUKY 3pEHHSI | Ipomeccy
MEeNTUA0B XapakxTep NeNTUAHON CBSI3U ILYY . MO3HAHUSL:
OCYMIECTBIIATH aHAIN3 OOBEKTOB C MPOSIBIATH
BBIICJICHHEM CYIIECTBEHHBIX 1 BHHMaHHe,
HECYIICCTBEHHBIX IPU3HAKOB; YAUBJIEHUE,
P.YVYI. JKenaHue 0oJbIIe
yYMeHHe BEIONpaTh Hanboiee y3HATbH
3¢ eKTHBHBIE CITOCOOBI PEIICHHS
MIOCTABJICHHBIX 3a/a4.
149| 15| Benku Benku kak MpUpoIHBIE XapakTepr30BaTh OENKU Kak K.YVI. I[IposBIsSITH B [IpesenTamus
o6uonomumepsl. CocTaB n nomunentuasl. ONHUCHBATH OCYIIECTBISITH ACIOBYIO KOHKPETHBIX «benkny
cTpoenne 6enkoB. [TepBuanas CTPOCHHUE U CTPYKTYPHI OerKa. KOMMYHHKAIIHIO KaK CO CBEPCTHHKAMH | CHTYyaIusxX
CTpyKTypa OenkoB. Xumudeckne | Xapakrepu3oBarh QYHKIUH, ILYVY]. JI0OpOKENATENLHO
METO/IbI YCTaHOBJICHHS o6JracTi MpUMEHEHHs OSIIKOB U WCKaTh U HAXOAUTH 000OIICHHBIE CTb, IOBEpHE,
aMUHOKHCIIOTHOTO COCTaBa U nX OHOJIOTHYIECKYIO POJIb. crocoOBI penreHns 3a/1ad, B TOM 4HClle, | BHIMaHHE,
MIOCJIEIOBATEILHOCTH. Wnentuduryposats 6enku ¢ OCYIIECTBIISATh Pa3BEPHYTHIN MOMOIIb

DepMEHTaTUBHBIN MMAPOIN3

TIOMOIIbIO KAYCCTBCHHBIX

UH(OPMAIIMOHHBIH TOHCK




OenkoB. Bropuunas cTpykTypa
OCJIKOB: O-CIHpaIb, B-CTPYKTypa.
TperudHasi ¥ YeTBEPTHYHAS
CTPYKTypa OesIKOB.
JucynbbuaHble MOCTUKH U
HOHHbIC U BaH-/I¢P-BaalbCOBbI

peaxuuii. Habmonates u
OIKCHIBATH CAMOCTOSITEIBHO
IIPOBOIVIMBIC XUMHIECKHE
PEaKLUHK C TIOMOILBIO POJAHOTO
SI3bIKA U A3bIKA XUMUH.
Co0umoaTh paBmia U MPUEMBI

P.YV].

BBIOMPATh MyTh JOCTHXKEHUS LEIH,
IUTAaHUPOBATh PEIIeHNE TIOCTaBICHHBIX
3aj1a4, ONITUMHU3HPYS MaTepHaNbHbIE U
HeMaTepHaIbHBIE 3aTPaThI

(runpodoOHbIe) Oe3omacHoi paboTHI ¢
B3aMOJICHCTBHSL. XUMHYECKHMH BEIECTBAMH U
J1a00paTOPHBIM 000PYHOBAaHUEM
150 16| Xumuuecku | Xumuueckue cBOMCTBA GENKOB: Wnentuduuuposars GEIKU ¢ K.YV, OuenuBats cBon | [IpesenTanms
€ CBOHCTBa THIPONN3, IeHaTypanus, TIOMOIIBIO KaYeCTBEHHBIX CtpouTh peueBble BHICKA3bIBAaHUS B U dyXHe «benkny
OenKoB Ka4eCTBCHHBIC (I[BETHHIEC) peaxuuii. Habmonats u YCTHO# M UChbMEHHOU (opme; MOCTYIIKY;
peakIyuu Ha OemKH. OIUCHIBATh CAMOCTOSITEIIHHO apryMEHTHPOBATh CBOIO TOUKY 3pCHHS | MOTHBHPOBATh JlaGopar
Buonormueckue GpyHKINH MPOBOJIMMBIC XUMHYECKHE ILYY. CBOU JICHCTBUS; OpHBIH
6eIKoB. PEaKLUHU C TIOMOIBIO POJHOTO OCYIIECTBIISATh aHAIN3 OOBEKTOB C BBIPa)XKaTh onbIT 14.
SI3BIKA M SI3bIKA XHUMHU. BBIICJICHHEM CYIIECTBEHHBIX 1 TOTOBHOCTb B L{BeTHBIE
Co0umro1aTh paBuiia U MPUEMBI HECYIIECTBEHHBIX IIPH3HAKOB; 000 cUTyanuu peakuuun
6e3omacHoOi paboTHI ¢ P.YVYA. MOCTYIIUTh B 0eKoB
XUMHYECKHMH BEIECTBAMH U yYMeHHe BEIONpaTh Hanboiee COOTBETCTBHUH C
nabopaTopHBIM 000pyIOBaHHEM 3¢ deKTHBHBIE CTTOCOOBI PEIICHIUS MIpaBUIAMHI
MOCTaBJICHHBIX 3a/1a4. TIOBEJICHUSI
151 17| Cemunap CBsi3b CTPOCHHSI OEIIKOB € UX Cucrematu3upoBathb 1 0606mate | K.YV OueHuBaTh
«CBs13b OGHOJIOTUYECKUMH (DYHKIIUSIMH. MOTy4EeHHBIE 3HAHUSA O CTPOCHUH, | Pa3BEPHYTO, JIOTHIHO U TOTHO COOCTBEHHYIO
CTPOCHUS [MpeBpamienus 6e1KOB MHIIHN B CBOMCTBax OEIKOB. M3JIaraTh CBOIO TOUKY 3PEHHS C yaeOHyI0
OenkoB ¢ ux | opranmsme. JlocTmxeHus B XapakTepu30BaTh XUMIUIECKUE UCIIOB30BAHMUEM a/IeKBATHBIX (YCTHBIX | JEATEIBHOCTB:
Ouonornuec | M3y4EHUH CTPOCHUS U CHHTE3a Me-TO/BI YCTAaHOBIICHUS U MICHMEHHBIX) SI3BIKOBBIX CPEJICTB CBOH
KUMH 6enKoB aMHHOKMCIIOTHOTO COCTaBa ILYY. JIOCTH)KEHMS,
byHKIMSIMI MIOCIIeIOBaTEILHOCTH Ymenue peoOpa3oBHIBATh| CaMOCTOSITENHEHOC
» uHdopmanuo U3 OJTHOTO BWJA B| Th, MHULIUATHBY,
JIpYTOH. OTBETCTBEHHOCTb,
P.YV/. MIPUYUHBI HEY1a4
KOHTPOJIb B JOpME CITMIEHUS criocoda
JIEHCTBHUS U €r0 pe3yJibTaTa ¢
3aJJaHHBIM 3TaJIOHOM C
LIeNBI0 0OHAPYKEHUsI OTKIIOHEHUH 1
OTJINYHUH OT STATOHA
152| 18| Pemenue Perenne 3a1a4 ¥ BBIMOJIHEHHE Hcnonb30BaTh aropuTMbL TP K.YYI. [TpuMeHsTH
3amad u YIPaXHEHUH IO TeMe pelreHny 3a1aq ‘YMeHHe JoroBapuBaThCs U MPUXOJUTh | TpaBmIIa
BBIMONTHEHUE | «AMHHOKHCIOTHL. [lenTuabr. K 00IIeMy penIeHHuIo B COBMECTHOH JIETIOBOTO
ymnpaxaeHn | bemkm» JIeATeITbHOCTH; COTPYAHUUYECTBA:
i 1o Teme ILYVY . CpaBHMBATH
«AMWHOKHC YMeHne poBOIUTH CPAaBHEHHE U pa3HbIE TOUKH
JIOTHIL. KITaCCU(HKAIIHIO 110 33TaHHBIM 3pEHUS;
[lenTuas. KPUTEPUSIM; CUHUTATBCS C
benxu» P.YVYI. MHEHHEM APYIroro

YmMmenue YYUTHIBATH BbIACJICHHLIC

YCJIOBCKa




YUYUTENIEM OPUEHTHPbI ACHCTBHS B
HOBOM y4eOHOM MaTepHae B
COTPYAHHYECTBE C yIUTEIEM

153| 19| Pewenue Peruienne 3a1a4 1 BBIIOTHEHHE Vcrnosp30BaTh arOpPUTMBI IPH K.YV, [pumeHsTH
3amad 1 yTIpaXHEHUH 110 TeMe peleHny 3a1ad VMeHue 1oroBapuBaThCs U IPUXOAUTH | MpaBHiIa
BBIMIONHEHUE | «AMHHOKHCIOTHI. IlenTuabl. K 00IIeMy pEeLIeHHIO B COBMECTHOM JIETIOBOTO
ynpaxHeHun | bemkm» JEATEIBHOCTH; COTPYAHUYECTBA:
1i 10 TeMe ILYY. CpaBHMBATH
«AMHHOKHC VYMeHune npoBOJUTh CPAaBHEHUE U pa3Hble TOUKH
JIOTHI. KJITacCU(HKAIIMIO 110 33AaHHBIM 3peHus;
Ientuasr. KPUTEPHUSM; CUHUTATHCS C
benxu» P.YVY.. MHEHUEM JpPYyroro
YMeHHe yIUTHIBaTh BBIACICHHBIE JenoBeKa
YYUTEIIEM OPHEHTUPHI eI CTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C YUHTEIEM
154 20| Crpyxrypa HyxnenHoBbIe KUCIIOTHI. XapakTepu3oBaTh HyKJICUHOBBIS K.YVY]. OueHuBaTh CBOU
HykinenHoBel | Hyxmeosumasl. Hykneotumsr. KHCIIOTHI KaK IIPUPOIHBIC DopmupoBaHue yMeHHs paboTaTh B U dyXHe
X KHCJIOT HyxienHOBBIE KUCIOTHI Kak nojauMepsl. OnuceBaTh napax, OTBe4aTh Ha BOIIPOCHI yUUTENs, | MOCTYIIKH;
npupoHble noauMepsl. CocTaB U | CTPYKTYPHI HyKIEHHOBBIX YMEHHE UCTIOIb30BaTh XMMHIECCKUH MOTHBUPOBATh
CTPOCHUE HYKJIEHHOBBIX KHCIOT kucnoT. CpaBHUBATh CTPYKTYPBI SI3BIK CBOM JICHCTBYS;
(AHK u PHK). 'mnponus 0EJIKOB U HYKJIEUHOBBIX KHCIIOT. ILYVYA. BBIpa)KaTh
HYKJICUHOBBIX KHCIIOT OnuceiBath ctpoenue JIHK u dopmupoBaHe YMEHHsT HaOII0aTh, TOTOBHOCTb B
PHK. XapakrepuzoBatb JleNaTh BBIBOABI IPU IPOBEIEHUH m000i cUuTyanun
Ba)KHeIIIe XUMUUECKHe OIBITOB, YMEHUSI pabOTaTh C KHUIOi [OCTYIIUTh B
CBOWCTBA HYKJIEHHOBBIX KHCIOT P.YVYI. COOTBETCTBUU C
Ilenenonaranue 1 MIaHUPOBAHUE. IIpaBUJIAMH
TOBEJICHUSI
155| 21| Crpykrypa HyKJIEHHOBBIE KUCIIOTHIL. XapakTepu30BaTh HYKICHMHOBEIE K.YY]I. BBIpAXaTh
HyksenHoBbl | Hyxneosuasl. Hykneotumast. KHCJIOTHI KaK IIPUPOJIHBIE CTpouTh peueBble BHICKa3bIBAaHUS B MOJIOXKUTEIIbHOE
X KHCIIOT HykienHOBBIE KHCITOTHI KaK nonmmumepsl. ONMHICHBaTh YCTHOH M MICHbMEHHOH (opme; OTHOIIICHNUE K
npupoaHble nosumepsl. COCTaB U | CTPYKTYPbI HyKJICMHOBBIX apryMEHTHPOBATh CBOIO TOUKY 3PEHUS poleccy
CTPOECHHE HYKIEHHOBBIX KHCIIOT kncnoT. CpaBHUBATH CTPYKTYPHI ILYY. ITO3HAHMS:
(AHK u PHK). I'mnpomus OCIIKOB M HYKJIEHHOBBIX KHCIIOT. OCYIIECTBIIATH aHAINU3 0OBEKTOB C MIPOSIBIISITH
HYKJICMHOBBIX KUCJIOT OnuceIBaTh CTPOCHHUE HHK nu BBIJICJIECHUEM CYLIECTBEHHBIX U BHUMAaHHUC,
PHK. Xapakrepu3oBaTb HECYIIECTBEHHBIX ITPU3HAKOB; YIAUBIICHUE,
BaYKHEHIINE XUMHUECKUe P.YVYA. JKeJIaHue OoJbIre
CBOMCTBA HYKJIEHHOBBIX KUCIIOT yMeHHe BbIOHpaTh Hanbosee y3HaTh
3¢ eKTUBHBIC CITOCOOBI PEIICHHS
TIOCTABJIEHHBIX 3a/1a4.
156| 22| Buonoruuec | Poib HyKIEHHOBBIX KUCIOT B OrnepupoBaTh MOHATHIMA K.YVI. I[IposiBIsSITH B
Kast poJib KHU3HEIEATEIIbHOCTH OPTaHU3MOB. | «PEIUIMKAIUA», «TPaHCKpUILusa», | dopmupoBaHue yMeHuUs paboTaTh B KOHKPETHBIX
HykjenHoBbl | @ynxuun JJHK u PHK. «TPaHCIALUAN, napax, OTBEYaTh Ha BOIIPOCHI YUUTE, CUTYyaIusaX
X KHCIIOT KommnementapHoCTb. «KOMILJIEMEHTAPHOCTBY, YMEHHE UCIOJIb30BaTh XUMUYECKUIN JI00pOosKeNIaTeNbHO

I'enernueckuit koa.
HWccnenosanue cocraBa JIHK

«marpuunas PHK»,
«rpancnoptHas PHK»,

S3BIK
LYY/

CTb, IOBEpHE,
BHUMaHHUE,




YEJIOBEKA U €ro MPaKTUYECKOC
3HA4YCHUC

«pudocomuast PHK». OnuceiBats
¢ynxuun IHK u PHK.
PackprIBaTh OHOJIOTHYECKYTO
POJIb HYKJIGHHOBBIX KHUCIIOT

dopmupoBaHre YMEHHs HaOII0AaTh,
JIeTIaTh BBIBOJIBI IIPH MIPOBEACHUI
OIIBITOB, YMEHUSI PabOTaTh C KHUTOi
P.YV/.

Ilenenonaranne u MiaHUPOBAHHE.

ITOMOIIIb

157 23] Ipaktuueck | Pemenue kadecTBEHHBIX 3a1a4 Ha | [IpOBOAMTE XUMUYECKHI K.YV, OlLEeHnBaTh CBOU
ast pabota Ne | pacro3HaBaHme 9KCIIEPHMEHT 110 pacrio3HaBaHmio | CTPONTH peueBble BHICKA3bIBAHNUS B U 9yXKHUe
8. KHCIIOPOJICOIEPIKAIIIX KHCIIOPOJICOIEPIKAIIIX YCTHOH M MICBbMEHHOH (opme; MOCTYIIKY;
«Vnentudu | opraHMYECKHX COCAMHEHHUH OPTaHWYECKHUX COCTMHEHUH. apryMEHTHPOBATh CBOIO TOUKY 3pEHHSI | MOTHBHPOBATH
Karus Habmronath ¥ ONKUCHIBATH ILYVY. CBOM JICHCTBHS;
OpTaHUYeCcK CaMOCTOSITEIEHO ITPOBOIUMBIE OCYIIECTBIISATH aHAIN3 OOBEKTOB C BBIPXKaTh
nx OITIBITHI C TIOMOIIBIO POTHOTO BBIZIEJICHHEM CYIIECTBEHHBIX 1 TOTOBHOCTE B
BEIIIECTB SI3bIKA U A3bIKA XUMUH. HECYILIECTBEHHBIX IIPU3HAKOB; mo06oi cuTyanun
Co0mnro1aTh PaBUIIa U TPUEMBI P.YVI. MOCTYIIUTH B
0e30MmacHoi paboTHI ¢ yMEHHUE BhIOHpaTh Hanboee COOTBETCTBHUH C
XAMHYECKIMH BEIIECTBAMH U 3¢ deKTHBHBIE CTTOCOOBI PEIICHUS MIpaBUIAMHI
11ab0paTOpHBIM 000pyAOBaHHEM MOCTaBJICHHBIX 3a1a4. OCyIIecTBIATh TIOBEJICHUS
caMo- ¥ B3aHMOKOHTPOJIB IIpoLecca
BBITOJIHEHHS SKCTICPUMEHTA,
CaMOCTOSITEIbHO OOPMIIATH OTYET
158| 24| Kondepenn | 3ammra npoekTHBIX paboT OcymiecTBsaTs mosHasarenbuyo | K.YV, OueHuBath
Ul 1o y4anmxcst pediexcuio B OTHOIICHUT Pa3BepHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO
3aImuTe COOCTBEHHBIX JOCTIDKEHUH B U3JIaraTh CBOIO TOUKY 3PEHHS C yueOHyI0
MIPOEKTHBIX mpoLecce peleHus y4eOHbIX, HCIIOJIb30BAaHUEM a/ICKBATHBIX (YCTHBIX | JESTEIBHOCTB:
pabor HCCIIeJOBATENBCKUX 1 Y IMCbMEHHBIX) S3BIKOBBIX CPEICTB CBOH
M03HABaTEIIbHBIX 3a/1a4 ILYVY. JIOCTHKEHHUS,
VYmenue npeoOpa3oBIBaTh| caMOCTOATENBHOC
uHdpopmamo  u3 OJTHOTO BHJA B| Th, MHULUATHBY,
JPYTOii. OTBETCTBEHHOCTb,
P.YVYI. MIPUYUHBI HEYAAY
KOHTPOJIb B hopMe cimueHns cnocoda
JIEHCTBUS U €T0 pe3yJsibTaTa ¢
3aJJaHHBIM 3TaJIOHOM C
LeNbI0 OOHAPYKEHHS OTKIOHEHHH U
OTJIMYMI OT ITAJIOHA
159| 25| Koudepenn | 3aumra npoeKTHBIX paboT OcymiectBisTh mozuaBarenpiyo | K.YV, O1ueHnBaTh CBOH
Hsd 1o ydanuxcs pe(bnexcmo B OTHOIIICHUHU CTpOHTb PECUYCBLIC BhICKAa3bIBaHUS B U 9yXue
3al1IMTe COOCTBEHHBIX JOCTHKEHUH B YCTHOH U MUCbMEHHOU (opme; IIOCTYIIKH;
IMPOCKTHBIX Mpouecce peucHus yqGGHle, APryMEHTHUPOBATH CBOIO TOUKY 3PCHUA MOTHUBHUPOBATH
pador HCCIIEIOBATEIbCKUX U ILYVY . CBOU JICUCTBUS;

IIO3HAaBaTCJIbHBIX 3a1a4

OCYILECTBIISATh aHaJIN3 0OBEKTOB ¢
BBIJICJICHUEM CYLIECTBEHHBIX U
HECYILIECTBEHHBIX IIPU3HAKOB,;
P.YVI.

yMeHue BbIOHpaTh Hanbosee

3¢ heKTHBHBIE CIIOCOOBI PEIICHHUS

BBIPAXKATh
TOTOBHOCThH B
M000# cuTyanun
MOCTYITUTh B
COOTBETCTBHMH C
paBHIaAMH




MOCTaBJICHHBIX 3aad. HOBEJICHUS
160| 26| OGoGmaron | 3amanus Mo COCTABIEHUIO Cucremarusuposath 1 0606mars | K.YV, OueHuBath
ee YpaBHEHHUH peakuuii ¢ yuacTHeM | IMOJTydeHHBIE 3HAHUS O CTPOCHHH, | YMeHHe caMOCTOSTEIEHO COOCTBEHHYIO
MIOBTOPEHHE | a30TcoAepiKamux 1 CBOMCTBaX, MOJNy9eHHH 1 OpTaHN30BBIBATH yueOHOE y4eOHyT0
TI0 TeMe OHMOJIOTNYECKH aKTUBHBIX IIpUMEHe-HUH a30TCOJepKaliX U | B3aNMOJEHCTBHUE B IPyIIIIe JIeATeIbHOCTD:
«A30T- OPraHMYECKUX BELIECTB. OHMOJIOTUYECKH aKTHBHBIX ILYY . CBOHU
conepxamu | CocraBiieHne ypaBHEHUH 110 OpPTaHWYECKHX Be- IECTB. OCYIIECTBIISATH aHAIN3 OOBEKTOB C JOCTVKEHUS,
e 3aaHHBIM cxeMaM IpeBpamennid. | CocTaBisiTh 00o0Imarone BBIZIEJICHHEM CYIIECTBEHHBIX 1 CaMOCTOSITEIILHOC
6uosnoruuec | PacdeTsl mo XUMHUECKUM cxeMsl. [IpoBoaNTE pacyeTs! 1o HECYIIECTBEHHBIX PH3HAKOB; Th, UHUIIMATUBY,
K1 (dbopMymnam BemecTB U XUMHYIECKHM Gopmynam Bemects | P.YV]I. OTBETCTBEHHOCTD,
aKTHUBHbIC YPaBHEHHUSIM XUMHUYECKUX U YpaBHEHUSIM XUMHYECKHX OcCyIIeCTBIATh UTOTOBBIN U MPUYUHBI HEyIad
OPTaHMICCK | neaximit peakuit MOIIArOBEIH KOHTPOJIb IO PE3yIbTaTy;
ue AZIeKBaTHO BOCIIPHHHMATH OLICHKY
BEILECTBA» yamTens
161| 27| OGoGmarom | 3amanus Mo COCTABIEHUIO Cucremarusuposath u 0606mars | K.YV, OueHuBath
ee YpaBHEHUH peaknuii C yqacTHeM | HOJydeHHbIE 3HaHHS O CTPOCHHH, | YMEHHe CaMOCTOSTEIEHO COOCTBEHHYIO
MOBTOPEHHE | a30TcoAepiKalux U CBOMCTBaX, MOJy4eHHH 1 OpraHN30BBIBATH yueOHOE yueOHyI0
0 TeMe OHMOJIOTNYECKN aKTHBHBIX IIpUMEHe-HUH a30TCOJIepIKalX U | B3aNMOJCHCTBHUE B IPyIIIIe JIeSATeNBHOCTD:
«A30T- OPraHUYEeCKUX BELIECTB. OHOJIOTUUECKH AKTHBHBIX ILYY . CBOM
cozepxamu | CocraBieHHe ypaBHEHUH 110 OpPTraHWYECKHX Be- IECTB. OCYIIECTBIISATH aHAIN3 OOBEKTOB C JOCTYOKEHUS,
e 3aaHHBIM cXxeMaM mnpespameHuid. | CocTaBisiTh 0600ImIatoNIe BBIICJICHHEM CYIIECTBEHHBIX 1 CaMOCTOSITEIILHOC
6uonornuec | PacdeTsl Mo XUMHYECKUM cxeMsl. [IpoBoANTE pacdyeTs! 1Mo HECYIIECTBEHHBIX IIPH3HAKOB; Th, UHUIIMATUBY,
K1 (opMynam BemecTB U XUMHYECKHM popmynam BemiectB | P.YV]I. OTBETCTBEHHOCTD,
aKTHBHBIC YPaBHEHUSIM XUMUYECKHX 1 YPaBHEHUSIM XUMUYECKHAX OcCyIIecTBIATh HTOTOBBIH MPUYHHBI HeYAad
OPTaHMiCek | neaxrmit peakiuii MOIIArOBBI KOHTPOJIb MO Pe3yabTaTy;
ue AIeKBaTHO BOCTIPHHUMATH OLIEHKY
BEIIECTBA» yunTens
162| 28| Kontponsna | Kourpons 3Hanuit o TeMe OcymecTBisaTs mosHasarensuyo | K.YV, OueHnBath
s pabora No | «AsoTcozmeprkaimue 1 pediexcuio B OTHOIICHUT CTPOUTH peUeBbIe BHICKA3bIBAHMS B COOCTBEHHYIO
4 o Teme OHMOJIOrNYECKN aKTHBHBIE COOCTBEHHBIX JOCTHIKEHUH B MUCBMEHHOU (opMe; apryMeHTHPOBaTh | yueOHYIO
«A3oTcomep | opraHMYecKHe BEIIECTBA» IpoLecce peleHns y4eOHbIX U CBOIO TOYKY 3pCHUS JIeATENBHOCTD:
xKalye u [03HaBaTEIbHBIX 3a/a4 ILYY . CBOU
Guonoruuec VYmenune peoOpa3oBbIBaTh | JOCTHXKEHUS,
KH uHbpOpMaALIMIO M3 OJIHOTO BHJIA B| CaMOCTOSITENIBHOC
aKTHBHEIC IPYTOH. Th, UHUIIMATHUBY,
OpraHuYecK P.YV/. OTBETCTBEHHOCTb,
nue KOHTPOJIb B popMe CIMUeHH st criocoba IIPUYMHEI HEYa4
BEIICCTBA» JIEUCTBUS U €T0 pe3yibTara ¢
3aJJaHHBIM 3TaJIOHOM C
LIeNBI0 0OHAPYKEHUsI OTKIIOHEHUH 1
OTJINYHUH OT ITATOHA
163| 29| Ananus Pa36op u npopaboTka omubok 1 | OcymecTsnars no3Hasatensuyro | K.YY/IL. OueHuBath
OIHOOK U HETOYHOCTEH, CACMaHHbIX MPU pedrexcuio B OTHOIIEHAN CTPOUTH peUeBbIC BEICKA3bIBAHMS B COOCTBEHHYIO
KOPPEKIHs BBIMOJTHEHUH KOHTPOJIBHOM COOCTBEHHBIX JOCTIDKCHUH B HMICBMEHHOH (opMe; apryMeHTHPOBaTh | yueOHYIO
3HAHUH 110 paboThI Iporecce pemeHus y4eOHbIX U CBOIO TOUKY 3pCHUS JIeATeIIBHOCTD:
TEME IMO3HABATEJIbHBIX 3a1a4 ILYY]. CBOU




«A3zotconep Ymenue peoOpa3oBBIBATh | TOCTIDKEHHUS,
Kalue u UHGOpMAIIMIO M3 OJHOrO BHAA B[ CaMOCTOSTENBHOC
6uosoruuec JIpYTOi. Th, UHUIIMATUBY,
KH P.YVYI. OTBETCTBEHHOCTb,
aKTHUBHbIC KOHTpOJb B (hopMe cnuueHust cnocoba | MpUYUHBI HEyAad
OpraHu4ecK JEUCTBUSI U €T0 pe3yibTara ¢
ue 3a1aHHBIM 3TAJIOHOM C
BEILECTBA» LETbI0 0OHAPYKEHUS OTKIIOHEHHH U
OTJIMYHIA OT 3TAJIOHA
164| 30 | Ypox- PasnnyHbIe MCTOYHUKN Cucremarusuposath 1 0606mars | K.YV, OueHuBath
KOH(EPEeHIN | TPOMCXOKACHHS OPraHHIECKUX MIOJTy4eHHBIE 3HaHUS O CTPOCHHUH, | pa3BepHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO
s «Kaxk Ha MOJIEKYJI: KOCMUYECKHE, CBOMCTBax U QyHKIHIX M3JIaraTh CBOIO TOUKY 3PEHHMS C y4eOHyI0
3emite (doToxuMuUIecKue, OHMOJIOTNYECKN aKTHBHBIX HCIIOJIb30BaHUEM a/ICKBATHBIX (YCTHBIX | JEATEIBHOCTB:
MOSIBHIIACH ruiporepmainbHble. Peakimmy, coenuHeHnH. OCyIecTBIATh U MICbMEHHBIX) SI3BIKOBBIX CPEJICTB CBOH
OGuosnoruuec | MPHUBOJSNINE K CHHTE3Y CIIOXKHBIX | IIO3HABATEIBHYIO Pe(IEKCHIO B ILYY. JIOCTHIKEHMS,
Kne OpPTraHWYECKHUX MOJICKYI U3 Oojiee | OTHOIIEHUH COOCTBEHHBIX Ymenue MpeoOpa3oBHIBATh| CaMOCTOSTENHEHOC
MOJIEKYJIBI?» | mpocthixX. [Iponcxoxnenue JOCTIDKCHUH B Iporecce nHQOpMaIMI0O W3 OXHOTO BHIAa  B| Th, MHUIMATHUBY,
XHUPaITbHOH aCHMMETPHUH peuieHus y4eOHbIX 1 IPYTOi. OTBETCTBEHHOCTb,
YIJIEBOJIOB U aMUHOKHUCIIOT MMO3HaBaTENbHBIX 3a1a4 P.YVYI. MIPUYMHBI HEY1a4
KOHTPOJIb B hopMe cimueHns crnocoda
JIEHCTBUS U €T0 pe3yJibTaTa ¢
3aJJaHHbIM 3TaJIOHOM C
HETbI0 0OHAPYKEHHS OTKIOHEHHH U
OTJIMYMI OT 3TaJIOHA
BbBICOKOMOJIEKYJIAPHBIE COE/IMHEHUSA 64
165 1 | Homumepst OCHOBHBIE IOHATHS OnepupoBaTh NOHATHAMU K.YY/A. OrneHuBaTthb
BBICOKOMOJIEKYIISIPHBIX «MOHOMEPY, «TIOJIIMEP», Pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO COOCTBEHHYIO
COE/IMHEHHUIT: MOHOMED, «COTOJIUMEP», «CTPYKTYPHOE TOYKY 3PEHUSI C HCIIOJIb30BaHUEM a1eKBaTHBIX yueOHy0
MONMep, CTPYKTypHOE 3BEHOY», «CTETICHb (YCTHBIX ¥ MHICHMEHHBIX) SI3BIKOBBIX CPE/ICTB JIeATeIbHOCTD:
3BEHO, CTETICHD MOJIUMEPHU3ALIUNY, ILYVY/. CBOH
MOJIMMEPU3ALUH. «MOJIUMEpH3aLN, YMenue npeobpa3oBbIBaTh MHGOPMAIMIO W3 | JOCTHIKEHUS,
OCHOBHBIE CTTOCOOBI «MONUKOHACHCAIINS. OJIHOTO BHJA B JPYTOH. CaMOCTOSITENIBH
TOTy4YEHUs XapakTepru3oBaTh peaKiiu P.YVY/. OCTb,
BBICOKOMOJIEKYIISIPHBIX MONMUMEpU3anuH 1 KOHTPOJIb B (hopMe ciamdeHus criocoda WHAIHUATHBY,
COEMHEHMI: peaKIuu MTOJIMKOH/IEHCAIIUHY KaK CII0COObI JIEMCTBUA U €T0 pe3yJbTaTa ¢ 3aJaHHbIM OTBETCTBEHHOCT
MIOMMEPH3AIT U MOTyYEeHUS 9TAJIOHOM C IIENTbI0 OOHAPYKEHUS OTKIIOHEHHH | b, IPUYUHEI
MOJIMKOHACHCAITNH. BBICOKOMOJIEKYJIAPHBIX U OTJIMYUH OT 3TajoHa HEeyna4
Cononumepu3anysi. coenuHeHNH. OOBSICHATH CBS3b
CrpoeHue U CTPYKTypa CTPOEHUsI MOJIUMEpa C ero
MONMEpPOB. 3aBHCHMOCTD cBoifcTBaMHI
CBOWCTB MOJMMEPOB OT
CTPOCHNS MOJIEKYIT
166| 2 | IMomumepust | Knaccudukanus XapakTepu3oBaTh CBOMCTBA K.YV]I. [IposBIATE B
e MIOJINMEPOB: TIACTMACCEHI U3YYEHHBIX IOJIMMEPHBIX ®opmupoBaHue yMeHHs pabOTaTh B Mapax, KOHKPETHBIX
MaTepHabl (TUTaCTHKM), JIaCTOMEPHI MarepranoB. ONHUCHBATh OTBEYaTh HA BONIPOCHI YUUTENsI, YMEHHE CHUTyalusIxX
(Kay4yKH), BOJIOKHA, CBOWCTBA, CIIOCOOBI TIOJIYYCHHS M | MCIIOIh30BAaTh XMMUYECKHH S3bIK JI00posKenaTeb




KoMmo3uTbl. COBpeMEHHBIE | MPUMEHEHHs U3y4YeHHBIX ILYY . HOCTb, I0BEpHE,
TIACTMACCHI (TIITACTUKH) MOIMMEPHBIX MaTEPHAIIOB. dopmupoBaHue yMeHUs HAOMIOAATh, 1EMaTh BHHMaHHe,
(TTonmaTHIICH, XapaxTepu3oBaTb BBIBOJIBI IIPH ITPOBEACHHUH OIIBITOB, YMCHUS MIOMOIIb
MOUTIPOTHJIEH, HOTpeOUTENbCKUE CBOIICTBA paboTaTh ¢ KHUTOH
MOJINCTUPOII, H3YyYEHHBIX BELIECTB P.YYI.
TIOJINBUHUIXJIOPH], [enenonaranue u mIaHUPOBaHUE.
¢Topomacr,
noJu3ITUICHTepedTaNaT,
aKpwI-OyTaaueH-
CTUPOJIbHBIN IUIACTHK,
TIOJTNKapOOHATEI).
TepMonacTUUHBIE U
TEepPMOPEAKTUBHBIC
MIOJTUMEPBL.
®deHonpopMaNbIeTHIHEIE
cMmonbl. KoMmnosurasie
MaTepuansl. IlepcriekTHBbI
HCTIONIb30BAHUS
KOMIO3UTHBIX MaTE€PHAJIOB.
YraennacTuku
167 IMomumepusr | BomnokHna, ux XapakTepu3oBaTh CBONHCTBA K.YYI. OueHuBaTh
e KIIacCH(pUKAIHS. U3yYEHHBIX IOJIUMEPHBIX dopmupoBaHue yMeHHs pabOTaTh B Mapax, CBOM U UY)XHE
MaTepHabl IMpuponnsle n xumuueckue | mMarepuanon. ONUCHBATH OTBEYaTh HA BONPOCHI YUUTENsI, yMEHHE MOCTYIIKY; JleMoHCTp
BOJIOKHA. VICKycCTBEHHBIE CBOICTBa, CIOCOOBI TIOJTy4eHHsI U | MCIIOIB30BATh XUMHYECKHH SI3BIK MOTHBUPOBATh anum.
M CHHTETHYECKHE BOJIOKHA. | MPUMEHEHUS U3YYECHHBIX ILYY/I. CBOHU JICHCTBUS; OO6pa3siiet
[TonsTHE 0 BUCKO3€E U MOJMMEPHBIX MaTEPUAJIOB. dopmupoBaHue yMeHHs HAOMIOAATb, 1eNaTh BbIpaXkaThb IACTHKOB.
aIleTaTHOM BOJIOKHE. XapaxTepu3oBaTh BBIBOJIBI IIPH ITPOBEACHHUH OIIBITOB, YMEHUS TOTOBHOCTb B Komexuus
IMonmmadupHsble 1 HOTpeOUTENIbCKHIE CBOMCTBA paboTath ¢ KHUTOU 000 BOJIOKOH.
MOJIMaMUTHBIE BOJIOKHA, X | M3y4eHHbIX BemlecTB. Habmonare | P.YVYI. CHUTYalluu
CTpOCHHNE, CBOUCTBA. U OTIMCHIBATh AeMOHCTpupyeMble | Llemenomaranne m miaHupoBaHHe. MOCTYIIUTH B JIaGopat
[MpakTraeckoe MaTtepHaisl 1 onbIThl. Habmonats COOTBETCTBHH C P——
HCII0JIb30BAHUE BOJIOKOH. U OIMCHIBAaTh JEMOHCTPUPYEMBIE HpaBHIAMH
Onacromepsl. [IpupoaHbIil | 1 caMOCTOSATENHEHO IPOBOANMEIE TIOBEJICHUS onbi 15,
U CUHTETUYCCKHI Kay4yK. XUMHUYECKUE PEAKIINU C OTHOIHeH
Pe3una u 500HUT. IIOMOIIBIO POJIHOTO SI3BIKA U ue
[IpumeHeHue noauMepos. s3pika xumun. CoOroaaTh CHUHTETHY
Cunrerndeckne MpaBHJIa U IIPHEMBI Oe301acHoN €CKUX
IJICHKW U30JIAL U IS pa60T1>1 C XUMHUYECKUMU BOJIOKOH
MIPOBOJIOB, MEMOPAHHI, BEII[ECTBAMH U JTaOOPaTOPHEIM K
3aLIUTHBIC IVIEHKH IS o0opyznoBaHueM pacTBopa
aBTOMOOMIIEH, TIIACTHIPH,
M KHUCJIOT
XUPYPrudeCKue roBsAa3KHu.
HoBsle TexHoMOrnu " .
NATbHEHIIIero mesnoden
COBEpIIEHCTBOBAHHS

TIOJIMMEPHBIX MaTCpHaoB..




Iomkonnencanus
STUNEHTITHKOJISA C
TepedTaeBOi KHCIOTOMH.

168 Ipaktuyeck | Pemrenne TIpoBOAMUTE XUMHIECKHI K.YV OueHuBath
ast paboTa Ne | sKkcHepMMEHTANbHBIX 3aa4 | SKCHEPUMEHT IO pacro3HaBaHUI0 | CTpouTh peueBble BHICKA3bIBAHUS B YCTHOU U CBOH U UY)KHE
9. Ha pPacro3HaBaHUe iactMace. Habmonats u ITMCbMEHHON hopMe; apryMEeHTHPOBATh CBOIO MOCTYIIKHY;
«Pacmo3HaB | mmactmacc OIUCHIBATh CAMOCTOSATEIBHO TOYKY 3pEHHS MOTHBUPOBATh
aHue IIPOBOAMMEIE ONBITHI ¢ momouipio | ILYY /. CBOH JICHCTBUS;
TIACTMACCH POMHOTO S3bIKA U SI3bIKA XUMUH. OCYIIECTBIIATH aHAIN3 OOBEKTOB C BBIpaXKaTh
Co0utoiaTh paBuiIa U MPUEMBI BBIZIEJICHHEM CYIIECTBEHHBIX H TOTOBHOCTE B
Oe3omacHoi paboTHI ¢ HECYILECTBEHHBIX IIPU3HAKOB; o000
XUMHYECKUMU BEILECTBAMH U P.YYA. CUTyalu1
71a00paTOpHBIM 000PYAOBaHUEM yMeHHEe BBIOHpaTh HanOouee 3P eKTHBHBIC MOCTYIIHUTH B
CIOCOOBI pelIeH s IIOCTaBJICHHbIX 3a1a4. COOTBETCTBUH C
OcCymecTBISITh caMO- ¥ B3aHMOKOHTPOJIb MpaBHIAMH
IIporecca BEIIOIHEHUS IKCIIEPHMEHTa, TIOBEJICHUS
CaMOCTOSITEIIHHO O(OPMIIATH OTUYET
169 IIpaktuueck | Pemenue IIpoBoauTh XUMHYECKUI K.YYI. OneHuBaTth
ast pabota Ne | sKCHepHMEHTANbHBIX 3a4ad | KCHEPUMEHT I10 pacro3HaBaHuiO0 | CTpoUTh peueBble BHICKA3BIBAHUS B YCTHOHU U CBOH U UY)KHE
10. Ha pacro3HaBaHUE BOJIOKOH | BOJMOKOH. HaGmonats u MIICbMEHHOH (opMe; apryMEHTHPOBATH CBOIO MOCTYIIKH;
«Pacmio3naB OIIUCHIBATh CAMOCTOSATEIHHO TOYKY 3pEHHS MOTHBUPOBATh
aHue IIPOBOAMMBIE ONBITHI ¢ momouipio | ILYY /. CBOU JICHCTBUS;
BOJIOKOH) POHOTO SI3bIKa U SI3bIKA XUMHUH. OCYIIECTBIISAThH aHAIN3 OOBEKTOB C BBIPaXKaTh
Co0umoiaTh IpaBuUiIa U MPUEMBI BBIZICTICHHEM CYIECTBEHHBIX H TOTOBHOCTb B
6e30macHol paboThI ¢ HECYUIECTBEHHBIX MPU3HAKOB; 00 0i
XHMHMYECKUMH BEIIECTBAMHU U P.YV. CHUTyaluHu
J1a60paTOPHBIM 000PYIOBAHHEM yMEHHE BhIOHpaTh Hanbosee 3P eKTHBHBIC MOCTYIHUTH B
CII0COOBI peNIeH s ITIOCTaBICHHBIX 331a4. COOTBETCTBHH C
OcCymIecTBISITH caMO- ¥ B3aHMOKOHTPOJIIb MPaBHIAMH
Iporecca BBIIOJHEHUs! IKCIIEpUMEHTa, MOBEJICHUS
CaMOCTOSITEITEHO OOPMIIATH OTYET
170 O606menne | O6o0maromee nosroperne | O606WATL 3HAHUS W JENATH K.YV]. OueHnBath
u o Kypcy «Oprannueckas BBIBOJIBI O 3aKOHOMEPHOCTSIX Pa3BepHyTO, JOTUYHO U TOYHO U3JIaraTh CBOIO COOCTBEHHYIO
IMOBTOPCHUE XUMUA» U3MEHEHUI CBOMCTB TOYKY 3p€HUA C UCTIOJIb30BAHUEM A3BIKOBBIX yqeGHy}o
Marepuaia OpPraHu4€CKuX COC}II/IHGHI/Iﬁ B CpeacTs JACATCIIBHOCTD.
0 Kypcy 3aBUCHUMOCTH OT UX CTPOEHHUS. ILYVYA. CBOU
«Opranudec OcymIecTBIAT MO3HABATENbHYI0 | YMeHne mpeoOpa3oBbIBaTh HHYOPMANUIO U3 JOCTYDKEHUS,
Kast XUMHUSD) pediekcHio B OTHOILICHUH OJTHOTO BHJa B JPYTOH. CaMOCTOSITENIbH
COOCTBEHHBIX JIOCTIDKCHHH B P.YVYA. OCTb,
npolecce peleHns y4eOHbIX 1 KOHTPOJIb B (hopMe CueHusI crnocoda WHULUATUBY,
ITO3HABATCIIBHBIX 3a1a4 Jlel\/'ICTBI/Iﬂ 1 €ro pe3ylibTaTta € 3alaHHbIM OTBETCTBCHHOCT
STAJIOHOM C IIENbI0 OOHAPYKEHUSI OTKIIOHEHHH | b, IPUYUHEI

¥ OTJIMYHI OT 3TaJIOHA

Heyzayu




KAJIEHJIAPHO - TEMATUYECKOE IINTAHUPOBAHUE YPOKOB XUMHMU B 11 KIIACCE

(5 YACOB B HEJIEJIIO).
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1 BBoanbIit Knaccnduxanus Krnaccudumuposats K.YYI. Bocnpunumars IIpe3enTanu
HHCTPYKTaX | HEOPraHWYIeCKHX BEIECTB. | HEOPTaHUIECKHE BemecTBa. | PopmupoBaHue yMeHHs paboTaTh B peub yuuTens, s «[IpaBuna
1o 1/0 OneMeHTHI MeTalIbl n| O6oOmars 3HAHUS H JeTaTh | mapax, OTBeYaTh Ha BOIIPOCEHI HETIOCPEACTBEHHO Tb B
Krmaccuduka | HemeTayTsl M MX HOJNOXKEHHUE B BBIBOJBI O 3aKOHOMEPHOCTSIX | YIUTeIs, yMEHHE UCIIOTb30BaTh He 00pameHHyo K KaOuHeTe
s ITepnoanueckoit cucTeme.| U3MEHEHUH CBOWCTB HEMETANIOB | XUMMUYECKUH SI3bIK ydauiemycsi; BBIpaxK | XUMHN»
MPOCTBIX bnaropozaHsie (MHEPTHBIE) Ta3bl. B epuoaax u rpymnax | ILYY /. aTh
BEII[ECTB. O6mast xapakTtepuctuka| Ilepnoamaeckoit cucreMsl. | DopMupoBaHne yMEHUS HAOMIONATh, | TOJOXKUTENEHOE IMpesenTanu
Boznopon JJIEMEHTOB TIJIABHOW MHOATpYHIBI| XapakTephu3oBaTh o01mye | JenaTh BBIBOJBI IPH MPOBEACHUN OTHOILIEHHUE K s
VIII rpynmsr. OcobeHHOCTH| CBOiicTBa OJIaropoIHEIX | OTBITOB, yMEHHS PadOTAaTh C KHUTOM poreccy «Bomopom»
XUMAYECKUAX CBOICTB. | (MHEPTHBIX) rasos.| P.YY/. TTO3HAHMA:
[Mpumenenue onaroponubix | IIporHozupoBats CBOMCTBA | CAMOCTOSTEIBEHO ONPEEIIATh LEIH, TPOSIBIISATH
ra3oB. Bomopon. Ilomydenne, BOJIOPOJIA U €70 COEANHEHHH Ha 3a1aBaTh TapaMeTPHl U KPUTEPHH, 10 | BHIMAHUE,
¢usnueckue  H XMMHYECKHe| OCHOBE 3HaAHUIT 0 | KOTOPBIM MOXHO ONPENIENUTH, YTO yIUBJICHHE,
cBoifctBa (peakuu ¢ Metaiwtamu | [leprogmaeckom 3aKOHE. | [[eTIb JOCTUTHYTA. JKeJTaHue OoJbIIe
M HEMETaJUlaMH, BOCCTaHOBJIeHHE| XapaKTepH30BaTh HAXOXK/ICHHE B y3HaTb
OKCHIOB W colei). ['mapusl. pupoe, CBOMCTBA,
TomIMBHBIE JIEMEHTHI. OGMOJIOTHYECKYIO POJIb M 001aCTH
MIPUMEHEHHS BOJIOPOJIA.
Hab6monats " OIINCHIBATH
JIEMOHCTPHPYEMBIE OTIBITHI
2 Krnaccuduxa | Kmaccupukanus Krnaccudumuposats K.YVYI. Oco3HaBath Ipesenramu | JlemoncTpa
ousA HCOPraHU4€CKUX BEUICCTB. HECOPraHM4€CKUE BEUICCTBA. OCYLIECTBJIATH AEJIOBYIO 3HaAYMMOCTb HayKH, A nuu.
MIPOCTBIX DeMeHTHI MeTaJlTbl 1 O0600mars 3HaHUS U J1eN1aTh KOMMYHHKAIIHIO KaK CO TOTOBHOCTH K «Bomopon» | T'openue
BCIIICCTB. HEMECTAJJIbI U H?‘( IMOJIOKECHUEC B BBIBO/IbI O?aKO]tl’OMepHOCTﬂX CBEPCTHUKAMHU Hay4YHO- BOL[OpOI[a
Bonopon Ilepuoauueckoii cucreme. HM3MEHEHUH CBOMCTB HEMETAIIJIOB ILYVY . TEXHUYECKOMY
braropoauble (HHEPTHBIE) I'a3bl. B NEPHOAAX U rpynmax HCKATh ¥ HAXOIUTh 00OOIICHHBIE TBOPYECTBY,




OOmast xapaKTepucTHKa Iepronnueckoit cucTeMsl. CrMocoO0B! peleHns 3a/1a4, B TOM 3aUHTEPECOBAHHOCT
3JIEMEHTOB T'TTaBHOI MOATPYIIIEI XapakTepu3oBaTh 00Imue YHCIIE, OCYIECTBIISTh PAa3BEPHYTHII b B HAyYHBIX
VIII rpymmst. OcoGeHHOCTH CBO¥CTBa 6JIarOpOJTHEIX MH()OPMAIMOHHBIH TTOMCK 3HAHMAX 00
XMMUYECKUX CBOMCTB. (MHEPTHBIX) Ta30B. P.YVYI. YCTPOMCTBE MUPa U
IIpumeHenne 61aropoaHBIX ITporuo3uposats cBOiicTBa BBIOMPATh MyTh JOCTHXKEHUS LEIH, obmecTBa
razoB. Bogopon. ITomyuenne, BOJIOPOJIA U €TO COCIUHEHUN Ha IUIaHUPOBATh PELICHUE
(u3nUecKre U XUMUYECKUE OCHOBE 3HaHUH 0 MOCTaBJICHHBIX 3aa4, ONTUMH3UPYS
cBoifcTBa (peakiuu ¢ Metamtamu | Ilepuogudeckom 3akoHe. MaTepHalbHbIE U HEMaTepUaTbHbIE
U HEMETaJlJIaMU, BOCCTaHOBIIeHHE | XapaKTepu30BaTh HAXOXKJCHUE B | 3aTpaThl
OKCHIOB U cojeit). [uapusl. MpUPOJIE, CBONCTBA,
ToruBHbBIE 2JIEMEHTHI. OHMOJIOTUYECKYIO POJIb M 00JIaCcTH
MIPUMEHEHHS BOAOPOIA.
HaGimonats 1 onmceIBaTh
JIEMOHCTPUPYEMBIE OIBITHI
INanorenst Tanorensr. O0mas Xapakrepu3oBath o0mue K.YY . OneHuBath IIpe3enTanu
XapaKTepPUCTUKA HJIEMEHTOB cBoiicTBa aneMeHToB VII rpynmel | pa3BepHyTO, JIOTUYHO U TOYHO COOCTBEHHYIO s «O0mas
rnaBHO# noarpynnsl VII rpynmel. | rmaBHOM noarpynmel. OOBSACHATh | H3JIaraTh CBOXO TOUKY 3PEHHS C y4eOHyI0 XapakTepuc
dusnyeckue cBoicTBa MPOCTHIX 3aBUCHMOCTb CBOMCTB BELIECTB OT | UCIIOJIb30BAHUEM a/IeKBATHBIX JIeSITEIbHOCTh: CBOU | THKa
BEIECTB. 3aKOHOMEPHOCTH HX COCTaBa M CTPOCHHUS. (YCTHBIX M INCBMEHHBIX) S3BIKOBBIX JOCTIHIKCHUS, TaJIOT€HOB»
U3MEHEHMs OKUCIUTEIBHOMN O000mars 3HaHKS U J1eNaTh cpencTB CaMOCTOSITENILHOCTh
aKTMBHOCTH T'aJIOTC€HOB B BBIBOJBI O 3aKOHOMEPHOCTAX ILYY. , THUIIUATHUBY,
COOTBETCTBUU C UX MOJIOKCHUEM | M3MEHEHUH CBOICTB raJloreHoB. YMmeHue npeoOpa3oBbIBATh | OTBETCTBEHHOCTb,
B TIEPUOANIECKOH TabmmIe. ITporao3uposats cBOiicTBa uHbOpMamo U3 OJHOTO BHJA B | IPHYMHBI HEYAAY
I"anoreHoBOOPOIBI — HEM3Y4YEHHBIX 3JIEMEHTOB U UX JIpyTOH.
MOJTy4yeHHe, KUCIOTHBIE U COCIMHEHMH Ha OcHOBe 3HaHuii o | P.YVY/I.
BOCCTaHOBUTEIIbHBIE CBOUCTBA. [lepuoanueckoM 3aKoHe. KOHTPOJIb B hopMe clinueHust
T"anorenoBomopoIEL, OOBSACHATH B3aMOCBS3H MEKAY cnioco0a IeHCTBHS U €ro pe3ynbTaTa
raJoreHOBOIOPOIHbIE KUCIOTHL U | HaXOXKIEHUEM B IIPUPOJIE, C 3a/laHHBIM 3TAJIOHOM C
ux conu. [Tops1ok BeITECHEHUS CBOWCTBaMH, OMOJIOTHIECKON LeNbI0 OOHAPYKEHUS OTKIIOHEHUH U
rajioreHoB U3 PacTBOPOB POJBIO M 00JACTSAMH NPUMEHEHHST | OTIMYMI OT 3TAJIOHA
TaJIOT€HNI0B N3y9aeMbIX BEIECTB
INanorenst Tanorensr. OGmast Xapakrepu3oBath o01ue K.YYA. OneHuBath IIpe3enTaru
XapaKTEePUCTUKA HJIEMEHTOB cBoiicTBa anemeHToB VII rpynnsl | @opMupoBaHue yMeHus paboTaTh B COOCTBEHHYIO s «O0mast
rinaBHOW noarpymnmsl VII rpynmel. | rmaBHo# noarpynmsl. OOBSACHATE | Iapax, OTBeYaTh Ha BONIPOCHI y4eOHyI0 XapaKTepuc
®duznueckue CBOHCTBA MPOCTHIX 3aBHCHMOCTH CBOHCTB BEIIECTB OT | YIHUTEIsI, YMEHHE HCIOJIB30BaTh JeATeIbHOCTE: CBOM | THKa
BEIECTB. 3aKOHOMEPHOCTH HX COCTaBa M CTPOCHHUS. XUMHYECKUH S3BIK JOCTIIKESHUS, TaJIOT€HOB»
U3MEHEHMS OKHUCIIMTEIIbHOMN O0001aTs 3HaHKWS U 1EIaTh ILYY/. CaMOCTOSITEJIBHOCTh
AKTUBHOCTH T'aJIOTEHOB B BBIBOJIBI O 3aKOHOMEPHOCTSIX dopmupoBaHe yMeHHs HAOMIOAaTh, | , MHUI[HATHBY,
COOTBETCTBUH C UX IOJIOXKEHHEM | M3MEHEHHI CBOWCTB TaJIOT€HOB. JIeTIaTh BBIBOJIBI IIPH IIPOBEACHUN OTBETCTBEHHOCTb,

B IIEPUOINUECKOM TabuLe.
T"aJ10reHoBOIOPOABI —
TOJTy4eHHE, KHUCIOTHBIC U
BOCCTaHOBUTEILHBIE CBOMCTBA.
T"aJ10reHoBOI0POIHI,
raJIOr€HOBOIOPO/IHbIE KUCIIOTHI U
ux cond. [1opsiIoK BEITECHEHNUS

[TporuosupoBaTh CBONCTBA
HEU3YUEHHBIX 3JIEMEHTOB U UX
COCJIMHCHHM Ha OCHOBE 3HAHUI O
[lepronnyeckoM 3aKkoHe.
OOBSACHATH B3aMOCBS3H MEKIY
Hax0XJI€HUEM B IIPUPOJIE,
CBOICTBaMHU, OMOJIOTHYECKOM

OTIBITOB, YMEHUS PabOTATh C KHUTOH
P.YVYA.
Llenenonaranue U IIaHUPOBAHUE.

NIPUYHUHBI HEY a4




raJIOT€HOB U3 PaCTBOPOB

PONBIO U 00TIaCTAMH IPHUMEHEHUS

raJoreHNJI0B H3y4aeMBbIX BEIIECTB
Xnop X10p — nony4eHue B O6wsicuaTh 3aBucuMocTs cBoiicts | KLYV L. dopmupoBaHue
HNPOMBIIIUICHHOCTH H XJIOpa OT €T0 CTPOEHHSI. dopmupoBaHue yMeHHs1 paboTaTh B HHTEepeca K
71a00paTOpPHH, PEaKIUH C OOBSICHATH B3aNMOCBSI3U MEXKTY napax. H3y9IaeMOMY
MeTaJlJIaM1 U HeMETaJIaMH. HaXOX/JCHHEM B IIPHPO/IE, ILYVYA. Marepuany JemoHcTpa
BzaumopeiictBue xiopa ¢ Bonoit CBOWCTBaMH, OMOJIOTUICCKON dopMupoBaHUE YMEHUS HAOIIOIATh, 107078
U pacTBopamu menodei. LlermmHoit | poibro M o0iacTsIMU IPUMEHEHHS JIeNaTS BHIBOBI PH TIPOBEICHHH Tonyuenue
MEXaHU3M pCaKInu XHOpa.XapaKTepI/BOBaTI) OINBITOB, YMEHHUs pabOTaTh C KHUTOM
B3aHMO/ICHCTBHAXIIOPA C npoMmblIiIeHHbIe 1 Taboparopubie | P.YY . XJjiopa
BOHODOH?M. 0O06e33apaxuBaHue CrocoOBI nonyqu“m XJopa. VMeHHE XapaKTepU3OBATS CYIHOCTS (ombIT B
MHUTHEBOH BOJBI XJIOPOM. Hccnenosats cBoiicTBa [TOHSTHi THCThIE BEIIECTE H CMECH pooupKe).
XpaHeHHe U TPaHCIIOPTHPOBKA u3yudaeMsIx BemecTs. HabGmonate | u criocoGsl pasaenenus cmeceit JlaGopaTop
XJIopa. JEMOHCTPUpYEMBIE U Cca- HBIA ONBIT
MOCTOSATENIFHO TIPOBOTUMEIE 1.
omnbIThl. Habnronats Xumudeckue Tonyuenne
PEaKIu ¥ ONHCHIBATH UX C XJ10pa i
MIOMOIIIBIO PYCCKOTO SI3bIKA U
sa3pIka xuMun. Co0mronaTh HqueHvHe
NpaBUiIa U TIpHEMbI 6e30MacHoM €TO CBOMCTB
paboThI ¢ XUMUYIECKUMH
BEILECTBAMH U J1a00paTOPHBIM
000pyIOBaHHEM
Xop X70p — mosyveHue B O6bsacHATS 3aBucuMocTh cBolicte | KLYV /. Or1leHUBATh CBOU U
MPOMBIIUIEHHOCTH 1 XJIOpa OT €r0 CTPOCHHUS. dopmupoBaHre yMEHHS padoTaTh B Yqy)KHe TTOCTYTIKH;
11ab0opaToOpHH, PEaKIUH C OOBSICHATH B3aUMOCBSI3U MEXKTY napax. MOTHBHPOBATh CBOH
MeTaJlJIaM{ U HEMETaJLIaMH. HaXOX/JEHHEM B TIPHPOJIE, ILYVY. JefcTBuS
BzaumonelicTeue xopa ¢ BOJIoi | cBoiicTBaMH, OHOJIOTHYECKOi dopmupoBaHHe yMEHHs Ha0II0aTh, | BBIpaXaTh
W pacTBOpamH Inenoueit. LlemHoit | ponbio 1 00macTAMU MPUMEHEHHS | eNaTh BBIBOJIBI TIPH MTPOBEICHUN TOTOBHOCTH B
MEXaHH3M PEeaKI1H xJiopa.XapaKkTepu30BaTh OIBITOB, YMEHUsI paboTaTh C KHUrOi | J11000# cutyanuu
B3aHMO/ICHCTBHSXIIOPA C npoMmsbliLIeHHbIe 1 taboparopusie | P.YY L. HOCTYITHTH B
BosopogoM. O6e33apakuBaHne CHOCOOBI TMOTyYEeHHUS XJIopa. VMeHHe XapakTepH3osath cymHocTs | COOTBETCTBHH C
MHUTHEBOW BOJBI XJIOPOM. HUccnenosath cBoiicTBa [OHATHH HCTHIE BEIECTBA H CMECH HpaBUIAMH
XpaHeHHe 1 TPaHCIIOPTHPOBKA n3ydaeMbIx BemiecT. Habmonars o MTOBEICHUS
U CIIOCOOBI pa3eNieHns] cMecer
XJiopa. JEMOHCTPUPYEMBIE 1
CaMOCTOSTENBHO POBOAUMBIE
onbIThl. HabmonaTs XMMUUeCKUe
PEaKIry U OMMUCHIBATH UX C
HOMOIIBIO PYCCKOTO 53bIKA U
si3pIKa XuMuH. CoOIrogaTh
IpaBuiia U PUEMbI Oe30TacHON
paboThI ¢ XUMHIECKUMH
BEIIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHUEM
Kucnoponn Kucnoponusie coequnenus Xapakrepu3oBaTh CBOWCTBA K.YY/. dopmupoBaHue [Ipesenraun | Jemoncrpauu
36 xJ10pa. ' NIoXIOpuTHI, XJI0paThl M | KUCIOPOAHBIX COCAMHEHUN 1. dopMynupoBaHyue COOCTBEHHOTO HHTEpeca K s u.




COEIMHEHUS | TIePXJIOpaThl KaK THIINYHbIE xjopa. ComocTaBisATh MHEHHUS U TTO3ULIUH; U3y4aeMOMy «CoenuHeH | OxuciurensH
XJopa OKHCIIUTEIIH XUMHYECKUE CBOHCTBA ILYVY. Marepuainy U XJI0pa» BIC CBOMCTBA
KHCJIOPOJHBIX coeHeHnit xinopa | 1.dopmupoBaHue yMeHHS pacTBopa
¢ 06macTAMU IPUMEHEHUSL. HaOII01aTh, JIe7aTh BBIBOABI IPH FHIOXIIOpHTa
Hccnenosats cBoiicTBa MPOBE/ICHNUH OIIBITOB, YMEHUS ?Ifé)::;xmpuu
n3y4yaeMbIX BemiecTB. HaGmonate | paboTaTh ¢ KHUTOM i ombIT 2.
JIEMOHCTpUpYEMbIE U ca- P.YV. CaoiicTBa
MOCTOSATENIFHO POBOIUMEBIE 1.YMeHune caMoCTOSITENILHO XJI0pcozepKa
onbIThl. Habmogate xuMudeckne | afeKBaTHO OIIEHUBATh NPABIUIIBHOCTD UX
PEaKIMU U OIHUCHIBATH UX C BBITIOJIHEHUSI AEHCTBHS M BHOCUTD oTGenuBaTenei
TIOMOIIBIO POTHOTO SI3BIKA U HEoOXOJMMBIE KOPPEKTUBHI B
s3b1Ka XuMuH. CobmoaaTh UCIIOJTHEHNE
IIpaBUJIa M IPHEMBI Oe30ITacCHON
paboThI ¢ XUMUYIECKUMH
BEILECTBAMH U J1a00paTOPHBIM
000pyIOBaHHEM
Kucnoponn | Kucnopoansle coeuHEHUs XapakTepu3oBaTh CBOWCTBA K.YVI. DopMUpOBaHKE IpesenTanu
BIe xJiopa. [ MImoXJIOpHTHI, XJI0paThl U | KUCIOPOJHBIX COSTUHEHUI 1.Pa3penienue koHdanKTa HHTEepeca K o
COEMHEHHMS | IIePXJIOPATHl KaK THITHYHbIE xjopa. ComocTaBisATh 2.VpaBieHue H3y9IaeMOMY «CoenuHeH
XJopa OKHCITHTEIN XMMHYECKHe CBOMCTBa MOBEJICHUEM NapTHepa. MaTtepuairy Usl XJI0pay
KHCJIOPOIHBIX coenuHenuil xaopa | ILYY/.
¢ 00acTsAMH IPUMEHEHUSL. 1.®opmupoBanue
Hccnenosats cBoiicTBa MO3HABATEIbHON 1ICIIH.
n3ydaeMbIx BemiecTB. Habmronate | TepMuHBL
JIEMOHCTPUPYEMBIE U Ca- P.YVYI.
MOCTOSITEJILHO ITPOBOIMMBIE 1.CaMOCTOSITENIBHO a/IeKBaTHO
omnbITl. Habmrogats XUMHYEeCKHe | OIEHHMBATh MPABIIBHOCTD
PEaKIu M ONHCHIBATH UX C BBINIOJTHEHUSI IEHCTBHS 1 BHOCHUTD
TIOMOIIBIO POJTHOTO SI3BIKA U HE0OXOJMMBbIE KOPPEKTUBHI B
si3p1ka XxuMun. Cobmoaats UCIIOJTHEHNE KaK 10 X0y €ro
MIpaBUJIa M IPHEMBbI Oe30ITacHON peanu3anuy, Tak ¥ B KOHIIE
paboThl ¢ XUMUYECKUMU JIeHCTBUSL.
BEIECTBAMH U Ta00OPaTOPHBIM
000pyIOBaHHEM
XiopoBonop | XmopoBomopox —  momydenue,| OObsicHsTh 3aBucuMocTh coiicts | KLYV I, Oco3HaBath IMpesenTanu
on. ComnstHast | KHCJIOTHEIE M| BEHmIECTB OT MX COCTaBa U 1.Pa3pemenue KOH(IUKTa 3HAUYNMOCTh HayKu, | s
KHCJIOTa BOCCTaHOBHTEIIbHBIC CBOifcTBa. | CTpOCHUSI. [IporHo3uposats | 2.YnpasneHue TOTOBHOCTb K «CoenvHeH
XopoBoaopo. ComnstHast| cBOWCTBa COSAMHEHHNH HA OCHOBE | TIOBEJEHHEM ITapTHEpa. Hay4JHO- ust XJI0pay
KHCIIO0Ta u ee CoJy. | 3HaHUH o [epuognueckom | ILYY . TEXHUYECKOMY
KauyecTBeHHBIE  peakuuu Ha| 3aKoHe. Xapaxrepuzopats | 1.dopmupoBaHue TBOPYECTBY,
TaJIOTeHNA-HOHBI CBO¥CTBa XJIOPOBOJIOPO/IA, | TO3HABATENEHOI IETIH. 3aUHTEPECOBAHHOCT
COJIIHOM KHCIIOTHI U €€ coeil. TepMuHBL b B HAYy4YHBIX
ConocTaBiiTh xumuueckue | P.YY/I. 3HAHUAX 00
CBO¥CTBa xsopoBooposa | 1.CaMOCTOSATENEHO aIeKBaTHO YCTpOHCTBE MHpa I

COJITHOM KHUCJIOTBI C 00JIaCTAMU

IpUMEHEHMs.  XapaKTepu30BaTh

OLEHUBATH IIPABUIIBHOCTH

BBITIOJTHCHH S Z[eﬁCTBHﬂ 1 BHOCUTH

oO1ecTBa




MIPOMBIIIIEHHBIE U TAOOPaTOpHbIE
CrocoObl MONTyYEeHHUs COJSTHON
KHCJIOTBL

HEOOXOMMBIE KOPPEKTUBHI B
UCIIOJTHEHUE KaK 110 X0y €ro
peanu3anuy, Tak ¥ B KOHIIE

JICHCTBHS.
10 10 | ®rop, 6pom, | Dusuyeckue cBONCTBA MPOCTHIX O6001IAaTL 3HAHKS U JIETaTh K.YY]. OuenuBarh
HOJ 1 HX BentecTB. OCOOCHHOCTH XUMHHI BBIBOJIBI O 3aKOHOMEPHOCTSIX 1. PaspenieHne KoH(IUKTA COOCTBEHHYIO
coenuHeHust | gropa, Gpoma u Hona. M3MEHEHMUI CBOMCTB raJIOTCHOB. 2.YmpapieHue noBeIeHHEM y4eGHyI0
KauecTBeHHast peakuust Ha HOJ. ITporHo3upoBaTh CBOMCTBA napTHepa JESATCIBHOCTD: CBOH
TIprMeHeHHe raloreHoB U UX coequHeHnit Ha ocHose 3Hanuii o | ILYY L. JOCTHXXEHUS,
BaOXHEUIINX COETUHEHUHN [Ieproanueckom 3aKoHe. 1.dopmupoBanue CaMOCTOATENbHOCTh
OOBSACHATH 3aBUCHMOCTb CBOWCTB | TI03HABATENIBHOI IENH: , THULIHATHBY,
BEILIECTB OT UX COCTaBa U pacdeTHbIe (OPMYIIBL; OTBETCTBEHHOCTb,
cTpoeHHs. XapaKTepu30BaTh TEPMHUHBL. [PUYHHB Heyaaq
cBoiicTBa (ropa, 6poMa, Hoa 1 P.YV. JlemMoHCTpauH
ux coennHeHntCOMOCTaBIATh u. OnbITh C
N 1.Llenenonaranue u N
XHMHYECKHE CBOiicTBa (hTOpa, OpOMHOI
Opoma, HoJa U UX CO- SANHEHUI ¢ [ITAHMPOBAHHC BOIO.
JlaGopaTopHbI
00J1acTsIMU TPUMEHEHYS. .
if ombIT 3.
Hccnenosats cBoiicTBa CoiictBa
u3yyaeMsix Beriects. HaGmonars Gpoma, nona u
JIEMOHCTPHUPYEMBIE K uXx coje
CaMOCTOSTEIIBHO MPOBOIMMBIE
ombiTel. HabmoqaTe XuMidIeckue
PEaKINK U OTUCHIBATH UX C
MIOMOIIBI0 POZHOTO S3BIKA U
si3pIka XuMuH. CoOmonaTh
TpaBHIIa M IPUEMBI O€30TTaCHON
paboThl ¢ XUMUYECKUMH
BEIECTBAMH U JTa0OPaTOPHBIM
000pyI0BaHHEM
11 11 | ®rop, 6pom, | Dusnueckue cBOICTBA MPOCTHIX 060011aTh 3HAHKS U J1e71aTh K.YYA. dopMHpOBaHUE
HOJI U UX BemecTB. OCOGEHHOCTH XUMHUH BBIBOJIBI O 3aKOHOMEPHOCTSIX Paspemnrenne koH(IHKTA HHTEpeca K
coenuHeHnst | gropa, Opoma u Hona. M3MEHEHMUI CBOMCTB raJIOTCHOB. VrpaBneHre oBeqeHHEM TapTHEpa H3y4aeMOMY
KavecTBeHHas peakius Ha HOJI. ITporHo3upoBaTh CBOMCTBA ILYVYI. Marepuainy
[IpumeHeHue rajJoreHoB 1 uxX COEJIMHEHUI Ha OCHOBE 3HAHUM O dopmupoBaHue

BaKHEHIIINX COCIMHEHUI

TMepruoaNUYECKOM 3aKOHE.
OGEﬂCHﬂTb3aBHCHMOCTbCBOﬁCTB
BEIIECTB OT MX COCTABa
cTpoeHus. XapaKkTepu3oBarh
cBoiicTBa (TOpa, Opoma, Hojaa u
ux coequHeHniHCOmoCTaBIsTh
XUMHYECKHE CBOMCTBA (hTOpa,
OpoMma, HoJia U UX CO- CANHCHUI ¢
00JIaCTAMHU MIPUMEHEHHS.
HUccnenosats cBoiicTBa
n3yvaembix Bemects. Habmronars

MO3HABATEIbHON LIEIH:
pacueTHbIe HOPMYJIbI;
TEPMHHBI.

P.YV .

[lenenonaranue u
IJIAHUPOBAHUEC




JIEMOHCTPUPYEMBbIE U
CaMOCTOSITEJILHO TPOBOUMBIE
omnbITE. Habnmronats XumMmudeckue
PEaKLUK U ONUCHIBATh UX C
MIOMOLIBIO POJTHOTO SA3bIKA U
si3p1ka XuMuH. CoOmonaTh
MpaBUJIa ¥ IpUeMbl Oe30macHoN
PpaboThl ¢ XUMUYECKUMH
BEIECTBAMH U JTa00OPaTOPHBIM

000pyIOBaHHEM
12 12 | Mpakruueck | PeleHue sKCnepUMEHTAIBHBIX IIpoBoaUTE XUMHUYECKUI K.YVYI. OrneHuBaTh CBOU U
ast pabota Ne | 3amau Teme «I amoreHbn» 9KCIIEPHMEHT I10 TOTy4E€HHIO CTpouTh peueBble BHICKA3bIBAHUS B qy’>KHe TTOCTYIIKH;
1. Pemenue XJIOpUJa Marus, HOJHOU BOJIBI, YCTHOU M TUCEMEHHOM (opMme; MOTHBHPOBATh CBOU
JKCTIEpUMEH HACHTU(GUIMPOBAHUIO HOHOB apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;
TAJIBHBIX BOJIOPOJIa, HOJIa, TAJIOTEHUI-NOHBI | 3peHUS BEIPAXKATh
3a1a4 o C ITOMOIIBIO KAYECTBEHHBIX ILYY. TOTOBHOCTE B
TeMe peaxuuii. Habmronate u OCYIIECTBIATH aHAIU3 OOBEKTOB C nr000i CUTYyaIu
«["anoreHsn OIUCHIBATh CAMOCTOSITENILHO BBIICJICHHEM CYIIECTBEHHBIX 1 TIOCTYIIUTE B
IIPOBOIVMBIE OTIBITHI C TIOMOIIBIO | HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
POJIHOTO fA3bIKA U SI3bIKA XUMUU. P.YY.. NIpaBUIaMU
CobmnroaTh mpaBuiia U IPUEMBL yMeHHue BHIOMpaTh Hanboee TTOBEICHUS
Oe3omacHol paboTHI ¢ 3¢ dexTHBHEIE CIIOCOOBI peIeHuUs
XMMHYIECKHMH BEIECTBAMH U MOCTaBJICHHBIX 3a4a4. OCyIecTBIATh
11a00paTOPHBIM 000PYIOBaHHEM CaMo- 1 B3aMMOKOHTPOJIb ITpoLiECcCa
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEIILHO 0hOPMIISATH OTUET
13 13 | Pemenne BrImoHeRne ynpakKHEHUH 10 Cocrasnarts ypasuenus peakuuit, | K.YV, [puMeHSTH
3a1a4 u | teme «I'anorensl», Ha C TIOMOIIBIO KOTOPBIX MOXKHO YMeHue 10roBapuBaThCs U IpaBuiia JeJI0BOTO
BBINIOJIHEHUE | cOCTaBJIEeHHE YpaBHEHHUI OCYIIECTBUTD IIETIOYKH HNPUXOINTH K OOLIEMY PEIICHHIO B COTPYAHHYECTBA:
YIPaXHEHN | PeaKkmui, COOTBETCTBYIOIINX MIpeBpalIeHIH BEIIECTB. COBMECTHOH JIeATEIILHOCTH; CPaBHUBATH PA3HBIE
W 1o TeMe | 3aJaHHBIM IIEIOYKaM OcCymIecTBISTE pacyeThl Mo ILYVYI. TOYKH 3PEHUS;
«[anmorensr» | mpeBpamenuii. Permenne XUMHYIECKHM YPaBHEHHSIM. ‘YMeHne MpoBOIUTH CPABHEHHE H CUHUTATHCS C
pacyeTHBIX 3aad 110 Vcnosp30BaTh alrOpUTMBI IPH KJIaCCU(HKALIHIO 110 33aHHBIM MHEHHEM JIPYTroro
XUMHIECKUM (OpMyNIaM 1 pelreHny 3a1aq KPHUTEPHSIM; YJeJIoBeKa
YPaBHEHUAM P.YV/I.
YMeHHe yIUTHIBAaTh BBIICICHHBIE
Y4UTENEM OPUEHTHUPBI JEHCTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C YUUTECIIEM
14 14 | Xanbkorens! | DneMeHTHI IOATPYIIIILI XapaxTepu3oBath o0mue K.YVYI. 1.MoruBanus IIpe3enTanu
kuciopoaa. Ob6mas CBOMCTBA XaJIbKOT€HOB. Paspemenne KoH(IIKTa HaydeHus npeamery | s «OOmas
XapaKTEPUCTUKA DJIEMEHTOB OOBSICHITH 3aBUCHMOCTb CBOMCTB | YTpaBieHHe MoBeIeHHeM TapTHepa XUMUSA XapaKTepuc
r1aBHOM noarpynmsl VI rpynmel. | BemiecTB OT UX cOCTaBa U ILYVY . 2.HpascTBeHHO- THKa
dusnyeckre cBocTBa MPOCTHIX ctpoenusi. O6001IaTh 3HAHUS U DopMHUpOBaHUE O3HABATENBHOM 3TUYECKOE 3JIEMEHTOB
BEIIIECTB JIeTIaTh BBIBOJBI O LeTH OLICHUBAHHE VIrpynmsr
3aKOHOMEPHOCTSIX U3MEHEHUI P.YV]I. TJ1aBHOMN




CBOMCTB XaJbKOTEHOB. Llenenonaranue u niIaHUPOBaHHE MOATPYTIIIEI
[Iporno3upoBars cBOHCTBa »
HEH3Y4YEHHBIX JIEMEHTOB M UX
COCIIMHEHMI Ha OCHOBE 3HAHUI O
[Ieproanueckom 3aKoHe.
OOBSICHATH B3aNMOCBSI3U MEXKTY
Ha- X0XKJIEHHEM B TIPHPOJIE,
CBOWCTBaMHM, OMOJIOTMUECKOM
POJBIO M 00TIACTSAMH IPHUMEHEHHUS
H3y9aeMbIX BEIECTB
15| 15 | Oson — | O30H Kak ajuI0TpOnHas XapakTepu30BaTh 030H KaK K.YVYI. OneHuBathb IIpe3enTanu
alIoTponHa | Mogu(UKaLHUsI KUCIOPOIa. AINIOTPOINHYI0 MOJU(DUKALIUIO VYMeHue caMoCTOSITENEHO COOCTBEHHYIO g «O30H»
1 Ilomy4yenue o30Ha. O30HATOPEL. kucnopona. ComocTaBisATh pojb OpraHU30BHIBaTh yucOHOE y4eOHyI0
Moaudukar | O30H KaK OKHCIHTEIb. 030Ha B BEPXHUX U HIDKHUX B3aMMOJICHCTBUE B IPyIIIIE. JEATeIIbHOCTD: CBOH
us Ilo3uTuBHas U HeraTUBHAs POJb ciosx atMmocdepbl. OOBSICHATD ILYY . JIOCTUXKEHHUS,
KHCIIOpOoJa 030Ha B OKpY’Karollei cpeze. 3aBHCHMOCTb CBOHCTB 030HA OT Ymenue peoOpa30BBIBATH | CAMOCTOATEIBHOCTD
BsaumoneticTBue 030Ha ¢ ero crpoenus. CpaBHUBAThH uH(OpMaIHIo 13 OJHOTO BUAA B | , MHULIHATHBY,
ankeHamu. CpaBHEHUE CBOMCTB CBOWCTBA 030HA U KUCIOPOAA. JIpyTOH. OTBETCTBEHHOCTb,
030Ha U KHUCJI0poaa OOBSICHITH B3aUMOCBSI3U MEXKLY P.YVYI. MPUYUHBI HEYIa4
Hax0)KIECHUEM B IIPHPOJIE, YMeHHe cOCTaBIATh IUIaH PelIeHUs
CBOWCTBaMH, OMOIOTHIECKON poOIEMBI.
POJBIO M 00JIACTAMH NPUMEHEHHS
030Ha
16| 16 | Oson — | O30H kak amoTpornHas XapaxkTepu3oBaTh 030H KaKk K.YVY]. OueHuBathb [Ipesenranu
ATIOTPONHA | MOTU(HKAIHS KACIOPOIa. ATIOTPOITHYIO0 MOAUDUKAIHIO Ymenue GopMynupoBarb COOCTBEHHYIO s «O30H»
s ITonydenue o30Ha. O30HATOPBHI. kucnopona. ConocTaBisTe poib COOCTBEHHOE MHEHHUE U MO3HIIHIO; y4eOHyI0
Moaudwukar | O30H KaK OKHCIHTEIb. 030Ha B BEPXHUX U HIDKHUX YMeHHe yIuTHIBaTh pa3Hble MHEHUS JeATeIbHOCTD: CBOH
ust ITo3uTHBHAs ¥ HEraTHBHAs POJIb ciosix atmocdepbl. OOBSICHATD Y MHTEpEeCHl 1 000CHOBHIBATh JOCTVIKEHUS,
KHCII0poa 030Ha B OKpY’Karollel cpeze. 3aBUCHMOCTh CBOMCTB 030Ha OT COOCTBEHHYIO TO3UILIHUIO. CaMOCTOSITEJIBHOCTh
BsaumoneiicTBue 030Ha ¢ ero crpoenus. CpaBHUBATbH ILYY. , THUIIUATHBY,
ankeHamu. CpaBHEHHUE CBOMCTB CBOMCTBa 030HA M KHCJIOPOJA. YMeHHe UCTIOIb30BaTh 3HAKOBO- OTBETCTBEHHOCTb,
030HA M KHCIOPOa OOBSICHITH B3aNMOCBSI3U MEXKTY CHMBOJINYECKHE CPECTBA, B TOM TIPUYUHBI HeyIaq
Hax0)KICHHEM B TIPHPOJIE, YHCIIE MOJICNIN U CXEMBI JUISl peLIeHHs
CBOMCTBaMH, OHOIOTHYECKON 3ajad;
poibio u obnactamu npumenenus | P.YVY.
030Ha YMeHHe caMOCTOSATETBHO aJeKBaTHO
OLICHUBATh MPAaBUJIbHOCTb
BBITIOJTHEHUSI IeHCTBHS 1 BHOCHTD
HEO0OXOANMbIE KOPPEKTHBEI B
WCTIOJTHEHHE
17| 17 | Hepokcun Bopa u nepoxcup Bonopoja kak XapakTepu3oBaTh BOAY U K.YVYI. IIpe3enTanu
BOJZIOPOJAa ¥ | BOIOPOJIHBIC COCTMHECHUS HEePOKCH BOAOPOIA KaK YMeHHe CaMOCTOSITEIBHO YMeHus BBIICTATh 1
ero KHCIIOPO- Jla — CPaBHEHHE BOJIOPOJTHBIE COCTHHEHUS OpTaHM30BBIBATH yueOHOE HPaBCTBEHHBIH «[lepoxkcun
MIPOU3BOJHEI | cBOMCTB. [lepokcun Bomoposa kucnopona. CpaBHUBATH B3aMMOJICHCTBHUE B IPyIIIIE. aCIIeKT TTOBEICHHS BOJIOPOJIA »
€ KaK OKUCJIMTEIb U CBOWCTBA BOJIbI M IEPOKCHA ILYY. 1 COOTHOCHUTH
BoccTaHOBUTENb. [lepokcu b BOJIOpOJIa. XapaKTepHu3oBaTh YMenne peoOpa3oBbIBATh | MOCTYNKU U




MmetaoB. [Torarue 006 MIEPOKCU]] BOAOPOJIA KaK nH(OpPMAIMIO U3 OJHOTO BUJA B | coOBITHA C
OpPraHMYECKHUX MEPOKCUAAX OKHCJIUTEJIb H BOCCTAHOBUTEIIb. JIPYTOH. MPUHITHIMU
ConocTaBnaTh XUMUYECKUE P.YY.. ITUYECKUMH
CBOWCTBA MEPOKCHAA BOJOPOAa C | YMEHHE COCTABIATh IUIaH PELIeHUs MIPUHIUIIAMH
00J1aCTsIMU IPUMEHEHUS pOOJIEMBL.
18 18 | Mepoxcun Bona u mepokcun Bogopona Kak | XapaKkTepu30BaTh BOLY U K.YV, OuenuBath Ipesenranm
BOJIOpPOJIa M | BOZOPOIHBIC COSAUHEHHUS TIEPOKCH]] BOJOPOJIa KaK YMeHwue 3a71aBaTh BOIPOCEHI, COOCTBEHHYIO o
ero KHCJIOpPO- J1a — CPaBHEHHE BOJIOPOJHBIE COCIMHEHHUS KOHTPOJIMPOBATH ACHCTBUS mapTHepa. | yueOHyIo «Ilepokcun
Mpou3BOJHBI | cBoiicTB. [lepokcun Bomopona kuciopona. CpaBHUBATh ILYVY. JIEeATEIbHOCTh: CBOM | BOJOPOJA »
e KaK OKHUCIIUTENb U CBOWCTBA BOJBI M IEPOKCHAA OCYIIECTBIIATH AaHAIU3 OOBEKTOB C JOCTIDKCHUS,
BOCCTAaHOBHTENb. [Iepokcust BoJIOpoia. XapaKTepru3oBaTh BBIIEJICHHEM CYIECTBEHHBIX 1 CaMOCTOSITEIIBHOCTh
MmetaoB. [Torarue 06 MIEPOKCHI] BOAOPOJIA KaK HECYILIECTBEHHBIX PH3HAKOB,; , UHULIUATHBY,
OpTaHNYECKUX ITEPOKCHIaX OKHCJIUTEIb U BOCCTAHOBUTEb. OCYIIECTBIISITh CHHTE3 KaK OTBETCTBEHHOCTb,
ConocTaBiaTh XUMAYECKUE COCTaBIICHHE LIEJIOTO U3 YacTeH.
CBOICTBa MEPOKCHAA BOAOPOIA C P.YVI.
001aCcTSIMU IPUMEHEHUS OCyIIEeCTBIATh UTOTOBBII U
MOIIArOBBIA KOHTPOJIb IO
pe3ynbTary;
AZIeKBaTHO BOCIPUHUMATH OLICHKY
YUHUTEIS
19 19 | Cepa Cepa. AmoTpomnus cepsl. OOGBACHATH DIEKTPOHHOE K.YVI. OueHuBaTh Ipesenramu | JlemoncTpai
Ouznueckue 1 XUMHYECKUE CTPOCHUE MOJICKYJT H3y9IEHHBIX YMeHHe caMoCTOsTEIEHO COOCTBEHHYIO s «Cepa u HH.
CBOMCTBa cephl (B3aumozelcTeue | BemecTB. OOBACHATH OpraHU30BHIBaTh yucOHOE y4eOHyI0 ee [InaBnenue
C MeTaJUIaMH, KHCIIOPOJIOM, 3aBHCHMOCTH CBOMCTB Cephl OT €€ | B3aUMOJICHiCTBHE B IPyIIIIE. JIeATEIbHOCTE: CBOM | COEAMHEHMS | cephl.
BOJIOPOOM, pacTBOpaMu CTpocHUs. XapaKTepu30BaTh ILYY. JIOCTYIKEHHS, » I'openue
IIesI04ei, KNCIOTaMH- BaXHEHIINepH3UIECKHE 1 VYmenune peoOpa3oBbBIBAaTh | CAMOCTOSTENEHOCTh cephl B
OKHCITHUTEISIMH). XHMHYECKIE CBOKWCTBA CEPHI. WHQOPMAIMIO W3 OJHOTO BHIA B | , HHUIIHATHBY, KHCIIOpPOJE.
BsaumogeiictBue cepsl ¢ OOBACHATH B3aMMOCBSI3H MEKIY JIPYToH. OTBETCTBEHHOCTb, B3aumogeiict
CyJIb(GUTOM HATPUS C Hax0XJIEHUEM B ITPUPOJIE, P.YV. BHE KeJie3a ¢
o0Opa3zoBaHreM THOCYIb(haTa CBOWCT- BaMH, OHOJIOTHIECKON ‘YMeHue cocTaBisTh IJIaH peIeHus cepoit
HaTpusl. POJBIO M 00JACTSIMH IPUMEHEHHST | TPOOIeMBL.
cepbl. XapaKkTepru3oBaTh
MIPOMBIIUICHHBIE U 1Ta00paTOpHBIE
CIOCOOBI TTOJTYYEHHUS CEPBI.
HaGxronaTe 1 onuceBaTh
JIEMOHCTPUPYEMBIE OIBITHI
20 20 | Ceposomopo | CepoBomopo — moiydueHue, OO0OBscHATH 3aBHCUMOCTB cBOHCTE | K.YV /. Bocnpunumats [Ipesenrauu | Jemoncrpauu
1. KHCIIOTHBIC H BEIIECTB OT UX COCTaBa U YMeHue caMoCTOsTeTbHO pedb yduTens, s «Cepan n.  Topenme
Cynbdust BOCCTaHOBHTEJIbHBIE CBOICTBA. crpoenus. [Iporuo3upoBath OpraHU30BbIBaTh yueOHOE HETIOCPEICTBEHHO ee €epoBOJIOpOIa.
Cynsdunst. Jucynsdan. CBOWCTBA COCIMHCHUI Ha OCHOBE | B3aUMOJEHCTBHE B IPYIIIe He 00pameHHyIo K COeIUHEHUS ?y?::pi‘:’;:;

Tonstue o nomucynbhumax.

3HaHuit o [lepuoanyeckom
3akoHe. OOBICHATHh B3aMMOCBSI3U
MEXIY HaX0KJCHUEM B TIPUPO/IE,
CBOMCTBaMHM, OMOJIOIMUECKOM
POJIBIO U 00JIACTAMH IPUMEHEHUS
H3y4aeMbIX BEIIECTB.

LYY,
VYmenune OCyLl.leCTBJ'lﬂTb aHaJIn3
06’[)8KTOB C BBIICJIICHUEM
CYHICCTBECHHBIX U HECYIICCTBEHHBIX
HpI/I3HaKOB;OCyLL[eCTBJ'[HTI> CHHTE3
KakK COCTaBJICHHUEC LICJIOT0 U3 JacTeu.

yJameMycs; BBIpax
aTh
TIOJIO>KUTEIIFHOE
OTHOIIICHHUE K
nporeccy
TIO3HAHUSL:

»




XapakTepu30BaTh CIIOCOOBI
MOJIyYEHUS U CBOMCTBA
n3yvaeMbIX BemecTs. Habmronars
U OTHUCHIBATh AEMOHCTPUPYEMBbIE
OTIBITHI

P.YV.

Vmenna.OcymecTBasATs UTOTOBBIN U
MONIArOBbIA KOHTPOIb IO
pe3ynbTary;

AZIeKBaTHO BOCHPUHHUMATD OLICHKY
YUUTEIIS;

Paznmuats cioco6 u pe3ynbrar
JIEHCTBHS

HPOSIBISATH
BHUMAaHHE,
YIUBJICHHE,
JKeJIaHue OoJIbIiie
y3HaTb

21| 21 | Ceposomopo | CepoBomopo — MOIydYeHHE, O6bsicHATh 3aBUCUMOCTh cBolicTE | K.YV/I. OrenuBarn Ipe3enTanu
1. KUCIIOTHBIE U BEILIECTB OT HX COCTaBa U VYMeHue caMoCTOSITENEHO COOCTBEHHYIO a1 «Cepa u
Cynbdumsr BOCCTAHOBHTEJILHBIE CBOIMCTBA. ctpoenns. [IporuoznupoBats OpraHU30BHIBATH yueOHOE JIeHCTBHE. y4eOHyI0 ee
Cynbunst. Jucynbdan. cBolicTBa coeuHeHuil Ha ocHoBe | ILYY /L. JIEATEILHOCTD: CBOM | COEIMHEHUS
TlonsaTtue o monucynbduaax. 3HaHuil o [lepuoanyeckom Ymenue peoOpa3oBBIBATE | TOCTIDKEHHUS, »
3akoHe. OOBSICHATH B3aUMOCBS3M | MHQOPMAIMIO U3 OJHOTO BUAA B | CAMOCTOSITEIEHOCTD
MEXly HaXOK/ICHHEM B IIPUPOJE, | APYToW. , THAIATHBY,
CBOMCTBaMHU, OMOJIOTHYECKOMH P.YV. OTBETCTBEHHOCTD,
PONBIO U 00JAaCTAMH IPIMEHEHHST | YMEHHEe COCTaBIATh IUIAH PEIICHUS
N3y4aeMbIX BEI[ECTB. npoOJIeMBI
XapakTepu3oBaTh CIIocoObI
TIOJTY4EHUs U CBOMCTBA
n3ydaeMbIxX BemecTs. Habmogars
1 OIHCHIBATH AEMOHCTPUPYEMBIE
OTIBITHI
22| 22 | Cepuucroii | CepHUCTBIA I'a3 KaK KACIOTHBIA OOBICHATH 3aBUCUMOCTH cBOCTB | K.YV]I. OueHuBarh IIpesenTauu | demoncrpanu
ra3 okcnf. OKUCTHTENBHBIE U BEIECTB OT MX COCTaBa 1 YMeHHe caMOCTOSTETEHO COOCTBEHHYIO a1 «Cepan u. CBoiicta
BOCCTaHOBHTEIIFHBIE CBOWCTBA ctpoenns. [IporaoznpoBars OpraHU30BEIBATh yueOHOE JeHCTBHE. y4eOHyI0 ee CEpHHCTOrO
cepHHcTOro rasa. [lomydenue cBolicTBa coenuHeHull Ha ocHoBe | ILYY /. JeATeTbHOCTE: CBOM | coefuHeHns | [a3d
CEpPHUCTOTO ras3a B 3HaHwit o [leproguyeckom VYmenune npeoOpa3oBhIBATh | JOCTHKEHUS, »
MPOMBIIUICHHOCTH U 3akoHe. OOBSCHATH B3aUMOCBSI3M | HHQOpPMAIMIO M3 OJJHOTO BHAA B | CAMOCTOSATENBHOCTD
naboparopun. CepHucTas MEXly HaXOXKI€HHEeM B IIPUPOJE, | APYTOH. , THAIIATHBY,
KHCJIOTa U €€ COJIH. CBOMCTBAMM, OMOJIOIMUECKOM P.YV/. OTBETCTBEHHOCTD,
PONBIO M 00TACTAME IPHIMEHEHHST | YMEHHEe COCTaBIATh IUIAH PEIICHUS
H3y4aeMbIX BEIECTB. npoOJIeMBI
XapakTepu30BaTh CHOCOOBI
MOJIyYEHHs] U CBOMCTBA
n3yvaeMbIx BemecTs. Habmonars
U ONMMCBIBATH JEMOHCTPUPYEMBIC
OTIBITHI
23 23 | Cepupiii Cepasiii aaruapua. CepHast OOBSACHATH 3JIEKTPOHHOE K.YVY]. YMeHus BbLACTATh [Ipesenrauu | Jemoncrpauu
aHruapun u | kuciora. CBoiicTBa CTPOSHHE MOJIEKYJT U3yIEeHHBIX YMeHHe caMOCTOSTETEHO HPaBCTBEHHBIH s «Cepan u. Jleiicteue
cepHas KOHIIGHTPHPOBAHHOM U BEIECTB. XapaKTepu3oBaTh OpraHn30BbIBaTh yueOHOE ACIIeKT TTOBEACHHS ee KOHIIEHTPHPOB
KHCIIOTa pa30aBIeHHON CEpPHOM KHUCIIOTHI. Ba)KHEHIIINe XUMUIECKHE B3aMMOJICHCTBHUE B IPyIIIIE. 1 COOTHOCHUTH COeTMHEHHUS i‘:{‘:ﬁg;fi‘;ou
JleiicTBUE KOHIIEHTPUPOBAHHOM CBOMCTBA CEPHOTO aHTUAPHUIA U ILYY. TOCTYIIKU U » MeIb 1
CEepHOM KUCIIOTHI Ha caxap, cepHolt kucinoTbl. COnocTaBisiTh YwMenue peoOpa3oBbIBATH | COOBITHS C caxaposy.
METaJUIbl, HEMETAJLIBL, XMMHYECKHe CBOMCTBA CepHOIt nH(OPMAIMIO M3 OXHOTO BUAA B | IPUHATEIMI JlaGopaTopHbI
cynsbuasl. Tepmudeckas KHCJIOTHI C 00J1acTsIMA JIPYTOi. STHYECKUMHU i onbiT 4.




YCTOHYHBOCTH CYIb(aTOB. npumeHenus. Mcecnenosars P.YVYI. MPUHLUIIAMH W3yueHue
Kpucramnorunpats! cynsgharos CBOMCTBA U3y4acMBbIX BEILECTB. ‘YMeHue cocTaBIIATh IUIaH PELCHUS CBOMCTB
MertamioB. KauectBennas IpoOIeMBl. CepHOi
peaxuus Ha CEpHYIO KUCIIOTY U €€ KHCTOTHL H €¢
coien
COJA.
24| 24 | Cepusiit Cepnblii anruapua. CepHast OOBSICHATB IEKTPOHHOE K.YVYI. OneHuBarth IIpe3enTanu

aHruapun U | kucnora. CBoiicTBa CTPOEHUE MONEKYN H3y4YEHHBIX CTPOUTH peUeBbI€ BBICKA3bIBAHUSA B COOCTBEHHYIO a1 «Cepa u

cepHas KOHLIEHTPUPOBAaHHON U BELIECTB. XapaKTepu30BaTh MUCBMEHHOM (opMme; yueOHyI0 ee

KHCJIOTa pa30aBIeHHON CepHOH KHUCIIOTHI. Ba)KHEHIIINEe XUMUUECKHE apryMEHTHPOBATh CBOIO TOUKY JIESTEIbHOCTD: CBOU | COCIUHEHUS
JleiicTBUe KOHIIEHTPUPOBAHHOMN CBOMCTBA CEPHOTO AHTUAPHUIA U 3peHust JIOCTUXKEHHUS, »
CEpHOM KHMCJIOTHI Ha caxap, cepHoit kucnoTel. COnocTaBIATh ILYY. CaMOCTOSATEIEHOCTh
MeTalbl, HEeMETallIbI, XMMHUUYECKHE CBOMCTBA CEPHOIL Ymenue IpeoOpa3oBHIBATS | , HHUIIUATHUBY,
cyneduasl. Tepmudeckas KHCIIOTHI ¢ 001acTsIMU nHpOpMaIHIo U3 OJTHOTO BUJA B | OTBETCTBEHHOCTb,
YCTOHYMBOCTH CYIb(aToB. npuMeHenus. Mccnenosars JIpyTOH. NIpUYMHBI Heyau
Kpucramnorunpats! cynsgparos CBOMCTBA U3y4aeMbIX BEIECTB. P.YY..
MetayuioB. KagecTBenHast KOHTPOJb B (hopMe CINICHUS
peaxIys Ha CepHYIO KUCIIOTY U ee crocoba AeHCTBHS U €T0 pe3ynbTaTa
conu. C 3aJJaHHBIM 3TAJOHOM C

LeJIbI0 OOHAPYKEHHS OTKIIOHEHUH U
OTIMYMIA OT 3TAJIOHA
25| 25 | MMpaxtuueck | Pemenue skcriepuMeHTaIBHBIX [IpoBoaUTE XUMHUYECKUI K.YYI. O1neHuBaTh CBOU U

as pabota Ne
2. Pemenne
IKCTIePUMEH
TaabHBIX
3a1a4 o
TEME
«XalbKOTeH
BI»

3aj1a4 1Mo TeMe «XaabKOTCHBDY

9KCTIEPUMEHT 110 UACHTH()UKAIUH
HMOHOB BOJIOPOJIA U CyIb(ar-
HOHOB, XJIOPU/I-HOHOB, H3y4EHHIO
CBOWCTB CyIb(HUTOB U CYTbMHUIOB
MeTtayutoB. Habmonats
OITHCHIBATH CAMOCTOS-TEJIBHO
MPOBOANUMBIE OMBITHI C IO~
MOII[BIO POTHOTO S3bIKA U A3bIKA
xumun.CoOroaaTh npaBuia u
preMbI 0€30MacHO PaboTHI C
XUMHYECKHMH BEIIECTBAMHU M
nabopaTopHBIM 000pYIOBaHHEM

CrpouTh peueBble BHICKa3bIBAaHUS B
YCTHOU ¥ TUCEMEHHOM (hopMe;
apryMEHTHPOBATh CBOIO TOUKY
3pEHUS

ILYVYA.

OCYIIECTBIIATH aHAIN3 OOBEKTOB C
BBIIEJICHHEM CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX IIPH3HAKOB;
P.YV].
yMeHHue BHIOMpaTh Hanboee
3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh
€aMo- ¥ B3aUMOKOHTPOJIb TIpoLiecca
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEIILHO 0pOPMIISATH OTUET

Yy’KU€e TTOCTYIIKH;
MOTHBHPOBAThH CBOH
TIEHCTBUS;
BBIPAXKATh
TOTOBHOCTbH B
r000# CUTYyaIu
MOCTYIHUTH B
COOTBETCTBHH C
HpaBUIAMU
MIOBEICHUS




26| 26 | Pewenue BbirosHeHHe YIIpaKHeHHH Ha Cocrapnath ypaBHenus peakuuii, | K.YY]I. IpumMeHsTH
3amad U | cocTaBlIeHUE ypaBHEHHI C TIOMOIIBIO KOTOPBIX MOKHO VMeHune noropapuBarhCs 1 NpaBuia JeJI0BOr0
BBINIOJTHEHUE | peaKIiid, COOTBETCTBYIOIINX OCYIIECTBUTD IIETIOYKU HNPUXOANTH K 00IIEMY PEIIeHHIO B COTPYAHHYECTBA:
YIpaXHEHN | 3aJlaHHBIM LETIOYKaM MIpeBpalIeHH BEIIECTB. COBMECTHOH JEATEIbHOCTH; CPaBHUBATh PA3HBIE
i 10 TeMaM IPEBPALICHUMN, 110 TEMaM OcCymIecTBISITh pacdeTsl O ILYY. TOYKHU 3PEHUS,
«[anorensn» | «["amoreHs» U «XanbKOTEHBD). XUMHYECKHM YPaBHEHHSM. ‘YMeHHe MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
u Pemrenne pacueTHBIX 3a1ad 1O Vcrionp30BaTh alrOpUTMEI IPH KITaCCH(UKAIIHIO 110 33TaHHBIM MHEHHEM JPYToro
«XanpkoreH | XxumuueckuM GopMmynam u peleHny 3a1ad KPUTEPHUSM; YyeJToBeKa
BI» YPaBHEHUAM P.YVYI.
YMeHHe yIUTHIBaTh BBIICICHHBIE
YUHUTENEM OPUEHTHPHI ICHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yIUTEIEM
271 27 | Dnemenrst DJeMeHThl NOATPYIIIE] a30Ta. Xapakrepu3oBath o0mue K.YYI. Oco3HaBath IIpe3enTanu
HOJTPYIIIEL OOmast XapaKTepuCTHKa ITIaBHOI | CBOMCTBA 3JIEMEHTOB MOATPYIIIE | YMEHHE CaMOCTOSITEIEHO €IMHCTBO U s «O0mast
asora HOATPYNITEl V IPYIIIBL. azora. OOBSACHATH 3aBUCHMOCTD OpraHN30BBIBATH yueOHOE LIEJIOCTHOCTh XapaKTepHc
®Ousnueckue CBOMCTBA MPOCTHIX CBOJCTB BEILIECTB OT UX COCTaBa U | B3aMMOJICHCTBHUE B IPYIIIIE. OKPY’Karouiero THKa
BEII[ECTB ctpoenns. O600maTh 3HAHUS U IL.YYA. MHpa, 3JIEMEHTOB
JIeTTaTh BBIBOJBI O Ymenue peoOpa30BBIBATH | BO3MOXKHOCTH €TI0 Vrpynmst
3aKOHOMEPHOCTSIX H3MEHEHUH nHpOpMaIHIo 13 OJTHOTO BU/IA B | MO3HABAEMOCTH U TJIaBHOM
CBOMCTB M3y4aeMbIX BEILECTB. IPYTOi. 0OBSCHUMOCTH Ha HOATPYIIIIEL
IIpornosupoBaTh CBONCTBa P.YVYI. OCHOBE »
HEH3Y4YEH-HBIX DJIEMEHTOB M HX YMeHHe COCTaBIIATh IUIaH PelIeHUs JOCTVDKEHUH HayKH.
COE/IMHEHHH Ha OCHOBE 3HAHUH O | MPOOJIEMBI.
[lepuoanueckoM 3aKoHe.
OOBSACHATH B3aMOCBS3H MEKAY
Hax0)KICHHEM B TIPHPOJIE,
CBOMCTBAaMHM, OMOJIOTMUECKOM
PONBIO ¥ 00TACTAMH IPHUMEHEHHS
N3y9aeMbIX BEIECTB
28 28 | Asor A30T U €ro COoeIMHENMNL. OO6BACHATH 3aBUCUMOCTD cBolicTE | K.YV, Hagbikn Ipesenranm
CTpoeHHe MOJIEKyJIbI a30Ta. a30Ta OT €ro CTPOCHHSL. YMeHHe *3a/1aBaTh BOIIPOCHI; COTPYAHHYECTBA CO | 51 «A30T H
Ouznueckne 1 XUMHIECKUE XapakTepH30BaTh Ba)KHEHIIINE KOHTPOJIMPOBATH JEHCTBHS CBEpPCTHHKAMU, ero
cBoiicTBa azora. [Toiy4eHue (bu3nUIecKre 1 XUMUYECKHe napTHepa. B3pOCJIBIMH B COCTUHEHUS
a30Ta B MPOMBIIUIEHHOCTH U cBoiicTBa a30Ta. COmocTaBIATh ILYVY . 00pa30BaTeNLHOM, »
naboparopun. Hutpuast XHMHYECKHE CBOWCTBA a30Ta ¢ VYMeHHe oCylIeCTBIATh aHAIN3 JeATeTbHOCTH

o0J1acTsIMU TPUMEHEHUS.
OOBSICHITH B3aUMOCBSI3U MEXKTY
Hax0XKIEHUEM B TIPHPOJIE,
CBOMCTBaMHM, OMOJIOTMYECKOM
POJIBbIO U 00JACTAMH IPUMEHEHUS
a3ora. XapakTepu3oBaTh
MIPOMBIIIIEHHBIE U
11abopaTopHBIE CIIOCOOBI
MOTy4YEHHs a30Ta

00BEKTOB C BBIACIIEHHEM
CYLIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB;

OCYIIECTBIIATh CHHTE3 Kak
COCTaBJICHHE IIEJIOTO U3 YacTeH.
P.YV/.

Ymenust OCyIiecTBIsSTh HTOTOBBII U
MIOILIATOBBIA KOHTPOJIb IO
pesynbraty..Paznuyars ciocod u




pe3ynbTat neiicTBus

29 29 | Ammuax AMMUaK — €ro ToJy4eHHue, OOGBsCHATH 3aBUCUMOCTH cBolicTB | K.YV I, Bripaxatsb Ipesenranm
(u3HIecKre 1 XUMAIECKHe aMMHaKa OT €0 CTPOCHHUSL. YMeH#ue 3a1aBaTh BOIPOCEHI, TIOJIOKUTEIIFHOE s «A30T 1
cBoiicTBa. OCHOBHBIE CBOICTBA XapakTepru30BaTh AMMHUAK Kak KOHTPOJIMPOBATH ACHCTBUS OTHOILIEHHUE K €ro
BOJIHBIX PaCTBOPOB aMMHaKa. BOCCTAHOBHTEIIb. napTHepa. nponeccy COeTMHEHHUS Jemonerpam
AMMHAK KaK BOCCTAHOBUTEIIb. XapaKkTepu30BaTh BAKHEHIINE ILYY. TO3HAHMS: » o
BsanmoneiicTBne amMmMmuaka c (u3HYecKre U XUMAIECKHe YMeHHe ocynIecTBIATh aHAIN3 TIPOSIBIIATH PactBopenne
aKTUBHBIMU MeTaJlTaMH. AMHT cBoifctBa aMMHakaCoMOCTaBIsITE | OOBEKTOB C BBIACICHUEM BHHMaHUeE, aMMuaKa B
HaTpusl, ero CBOUCTBA. XMMHYECKHE CBOMCTBAa aMMHaKa C | CYIIECTBEHHBIX M HECYIECTBEHHBIX yIUBJIEHHE, BOZIE.
00yacTsIMU TPUMEHEHUSL. MPU3HAKOB;0CYIIECTBISATh CUHTE3 KeJTaHue OoJbIe OcHoBHbIE
XapaxTepu3oBaTb KaK COCTaBJICHHE [IEJIOTO U3 YacTeH. y3HaTb CBOWCTBA
HPOMBIIUICHHBIE CIIOCOOBI P.YVYA. pacTBopa
HOTy4YEeHHUs aMMHaKa. YMeHHs OCYIIECTBISITE HTOTOBBIH H AMMHALE.
Karanuruueck
Hccenenosats cBoiicTBa MOIIArOBBIA KOHTPOJIb IO
0O€ OKHUCJICHHUC
n3ydaeMbIX BemiecTB. Habmronars | pesynbrary;Pasmidars criocod u aMMHaKa.
JEMOHCTPUPYEMBIC 1 pe3ynbTaT aeiicTBus JlaGopaTopHbI
CaMOCTOSITEIBHO IIPOBOAUMEIE i ombIT 5.
omnbIThl. HabmonaTs xumudeckue Usyuenue
PEaKIMU 1 OIHCHIBATH X C CBOWCTB
HOMOIIBIO POIHOTO SI3bIKA U BOJIHOTO
s3p1Ka XxuMuK. CobmrogaTh pactsopa
MpaBUJIa ¥ IPUEMBI Oe30IacHON AMMHALE.
paboThI ¢ XUMUYECKIMHI
BEIIECTBAMH U JTaOOPaTOPHEIM
000pyioBaHHEM
30] 30 [ Comn Comu ammonus. lloBeneHue XapakTepu30BaTh paxneimue | K.YV /L. BocnpuanmaTts IIpesentanu | JlaGopaTopHsI
aMMOHHS coJieif aMMOHHUS IIpH HarpeBaHuu. | Qusuueckue  u xumudeckre | CoBepLIeHCTBOBATh YMEHHE pedb yauTens 1 «A30T 1 i onbIT 6.
KauecTBennast peaknus Ha HOH cBoifcTBa coneii | JoroBapuBaThCS M NPUXOANUTH K (omHOKITACCHHKOB), | ero Cotictsa
amMMoHwus. [IpumeHenne ammuaka | aMMoHHA.CONOCTaBIAT 00IIeMy peIIeHUIO B COBMECTHOM HETIOCPEACTBEHHO coemuuenns | oM
XUMHYECKHE  CBOMCTBa  colel | AeATeNbHOCTH He 00pameHHyTo K » AMMOHITL
AMMOHHUSI c oomactsamu | ILYY . yJaIeMycst
IpUMEHEHHSI. Hccnenosats | DopMupoBaTh yMeHHE ITPOBOIUTH
CBOIfCTBa WM3ydYaeMBIX  BEMIECTB. | CPABHEHHUE U KIACCH(HKAIHIO TT0
Habmronate  IeMOHCTpHpYEMBIE | 3aJaHHBIM KPUTEPHUSIM
u camocrostensio  nposoaumsie | P.YY L.
onbIThl. Habmonate XuMUIECKUE | Vyenne VIHTHIBATE BBICTCHHBIE
peakuun M OMHUCBIBATE MX  C| yyyrenem opueHTHPHI AeHCTBHS B
TIOMOIIBIO  POAHOTO  S3BIKA M| yopoM yyeGHOM MaTepHase B
A3BIKA XUMUH. CoOmonaTh COTPY/HHHUECTBE C YHHTENeM
MpaBHJIa U IIPHEMBI Oe301acHoN
paboThI c XUMHYICCKUMHU
BEIIECTBAMH W J1aOOpPaTOPHBIM
000pyTI0BaHHEM
31| 31 | Mpaxruueck | Pemenue skcriepuMeHTaIBHBIX IIpoBoauTh XUMHYECKUI K.YVI. OneHuBaTh CBOU U

as pabora Ne
3.

3a7a4 1o MoJIy4eHul0 aMMHUaKka u
N3YUYCHUIO €rO CBOWCTB

OKCIIEPUMEHT I10 ITOJTYYEHUIO
aMMHaKa U U3y4C€HHIO €ro

CTpouTh peueBble BHICKa3bIBAaHUS B
YCTHOW ¥ MUCEMEHHOM (hopMme;

Yy’>KHE TTOCTYIIKH;
MOTUBUPOBATH CBOH




«[lonyuenune cBoiicTB. Habmonats u apryMEHTUPOBaTh CBOIO TOUKY JIefCTBYS;
aMMHaka u OIHUCHIBATh CAMOCTOSATEIBHO 3peHUst BBIPAXaTh
U3y4YCHHE HPOBOAMMBIC OIBITHI ¢ oMol | ILYV/I. TOTOBHOCTbH B
ero POHOTO s3bIKa U SI3bIKA XUMUH. OCYIIECTBIISATh aHAIN3 OOBEKTOB C r000it cuTyanuu
CBOMCTB» CobutroiaTh MpaBuiia U MPUEMBI BBIZICTICHUEM CYIIECTBEHHBIX 1 MOCTYMUTh B
6e30macHO# paboThI ¢ HECYILIECTBEHHBIX IIPU3HAKOB,; COOTBETCTBHH C
XUMHUYECKUMHM BEIIECTBAMH K P.YVYI. MpaBUIaMu
1a00paTOpHBIM 000pYIOBaHUEM yMeHHue BBIOMpaTh Hanbonee TIOBEICHUS
3¢ PEeKTUBHBIC CIOCOOBI PEIICHHS
MOCTaBIeHHBIX 3a1a4. OCyIIeCTBIATh
caMo- 1 B3aUMOKOHTPOJIb TIpoliecca
BBIMIOJTHEHUSI IKCIICPHUMEHTA,
CaMOCTOSITEIIBHO OOPMIISITh OTUET
32| 32 | Oxcumsr OKCHIBI a30Ta, UX HOIYYEHHE U O6bsacHaTh 3aBucuMOcTE cBoiicte | K.YV I, BocnpuanmaTts Ipesenramu | JleMOHCTpa
azora cBoiictBa. Oxcun azota (I). OKCHJIOB 230Ta OT UX COCTaBa 1 KOOPIMHHPOBATH U BBIIIOJIHATH paboTy B pedb yuuTens, s «A30T U MM,
Oxwucnenne okcuna azota (II) ctpoenust. O000IATh 3HAHUS U YCIOBHAX PEAbHOT0, BUPTYAIBHOIO H HEMOCPEICTBEHHO €ro TMonyyenue
kucnoponomM. JuMepusanus JIENaTh BHIBOJIBI O KOMOUHHPOBAHHOrO B3AUMOACHCTBHS; He OOpalCHHYI0 K | COeMHEHMs | okcuaa
okcupa asota (IV). Azotucras 3aKOHOMEPHOCTSAX U3MEHEHUH ILYY]I. ydauiemycs; BeIpax | » asora (II) u ero
KHCJIOTA M e¢ COMU. HUTPUTBI KaK | CBOMCTB M3yd4aeMbIX BEIIECTB. YMeHHEe OCYIIECTBISITh aHAITH3 aTb OKHCJIEHHE Ha
OKHCIIMTENTH U BOCCTAHOBUTEIIH XapaKkTepu30BaTh BaKHEHIIIHE 00BEKTOB C BhlIEICHHEM HOJIOKUTENEHOE Bo3ayXe
XUMHYECKHE CBOMCTBA OKCHIIOB CYIICCTBCHHBIX M HECYILCCTBCHHBIX OTHOUICHUE K
a30Ta, A30THCTOH KHUCIOTH U TIPU3HAKOB; nporeccy
HUTPHUTOB. XapaKTepH30BaTh OCYIICCTBIIATE CHHTES KaK HO3HAHMUS:
HUTPUTHI KaK OKUCITUTENN U COCTaBJICHHE LIEIOTO M3 HacTCH NPOSIBIIATH
BoccraHoBuTeaH. CONOCTABIATh P.YVI. BHMMAHUE,
XUMHYECKHE CBOMCTBA OKCHIIOB VYMeH#st OCYIIECTBISITh HTOTOBBIN 1 yIUBJICHHE,
a30Ta U HUTPUTOB C 00IACTAMH MOIIArOBbINA KOHTPOIIb 10 KenaHue Goubire
npumenenns. HaGmonats u pe3yabTary; y3HATb
OITHCHIBAThH IEMOHCTPHPYEMBbIE Pasnuyats crnocob U pe3ysbrar
OIBITHI IEUCTBUS
33| 33 | Aszornas AsoTHas kucnora — ¢uznueckre | XapakTepu3oBaTh BaKHEHIINE K.YY]I. Beipaxkats Ipesenraru
KHCIIOTA M | M XHMHYECKHE CBOICTBA, (bH3HUCeCKIE U XUMHUYECKHE VMeHHe CaMOCTOSATENBHO HOJIOKHTEIBHOES s «A30T 1
ee com HoJTydeHne. A30THasE KHCIOTa CBOWCTBA a30THOM KHCIIOTHI U OpraHu30BbIBATH yUeOHOE OTHOUICHHE K ero
KaK OKHCJIUTENb (OTHOIIICHHE HHUTPATOB. XapaKTepu3oBaTh B3aHMO/JICHICTBUE B IPYIIIIE. nporeccy COETUHEHHUS
A30THOM KMCJIOTBI K METAJIaM U OTHOLIEHUE a30THOM KUCIIOTBI K ILYVY]. MO3HAHMUSA: »
HeMeTayuiam). 3aBUCHMOCTh MeTauiaM, OOBSICHITh VYmenue peoOpa3oBBIBATH | MPOSIBISITH demonctpa
IIPOJyKTa 3aBUCHMOCTh uH(bOpMaIUIO U3 OJIHOTO BUJA B | BHUMaHHUE, 1.
BOCCTAHOBIICHHUSIA30THOM MPOJYKTABOCCTAHOBIICHHS IPYTOiA. xKeTaHue 6oJbIne JeiictBue
KHMCJIOTBI OT aKTUBHOCTH MeTajula | a30THOM KUCIOTHI OT akTUBHOCTH | P.YVY /1. Y3HaTh a30THOU

u KOHLIeHT“paL[I/II/I KHUCJIOTHI.
IlonsATHe 0 KATHOHE HUTPOHHUS.
Oco0eHHOCTh B3aUMOJIEHCTBHS
Mar"Hus u MapraHua C
pa30baBieHHOH a30THOM
kuciaoto. Hurpatsl, ux
(hU3HYCCKUE U XUMUYECKUE

MeTaJia ¥ KOHIICHTPaLUH
KuCIOTEL. CONOCTaBIATH
XMMHYECKHE CBOHCTBA a30THOM
KHCJIOTBI U HUTPATOB C
007aCTAMU IPHMEHEHHSI.
XapakTepu3oBaTh CrIocoObI
HOJTyYEHNS a30THOH KHCJIOTHI.

YMeHue coCTaBIATh IJIaH PEILEHUS
pOOIEMBI.

KHCJIOThI Ha
MeIb




cBOifcTBa (OKHCIUTENbHbIE
CBOMCTBA U TEPMHUUECKAs
YCTOHYMBOCTS), TPUMEHEHHE.

Hab6nronaTh ¥ onuchiBaTh
JIEMOHCTPUPYEMBbIE OIBITHI

34| 34 | Azornas A3sotHast kuciota — ¢u3udeckue | XapakTepu3oBaTh BaKHEHIINE K.YYA. Bripaxatb IIpeseHrarm
KHCIIOTa M | M XHMHYECKHE CBOWCTBA, (bu3HUIeCcKHe U XUMUIECKHE CoBepIICHCTBOBATh YMECHHE TIOJIOKUTEIEHO® S «A30T 1
ee conu HOJTydeHHEe. A30THAsI KHCIOTa CBOWCTBA a30THO# KHCIIOTHI 1 JIOTOBapHBAThCS U MPUXOIHUTH K OTHOUICHHUE K ero
KaK OKHUCIIUTENb (OTHOIICHUE HHTPATOB. XapaKTepHu30BaTh 00I1IeMy PELICHHIO B COBMECTHOM mporeccy COCAMHEHHUSI
A30THOM KHCIIOTHI K METaJLIaM U OTHOLICHUE a30THOW KHUCIIOTHI K JEATEIBHOCTH MO3HAHHS: »
HeMeTauiaM). 3aBUCUMOCTh MeTajuiaM, O0bICHATh ILYVYA. MPOSIBIISTH
HPOIYKTA 3aBHCHMOCTB DopMUPOBATH yMEHHE MPOBOIHUTE BHUMaHHe,
BOCCTAaHOBJICHHAa30THOM HPOYKTaBOCCTAHOBICHHS CpaBHEHHE U KIaCCH(HKAIHUIO TT0 KenaHue Goubire
KHCJIOTBI OT aKTHBHOCTH METalIa | a30THOM KHCIIOTBI OT aKTUBHOCTH | 3aJaHHBIM KPUTEPUSIM y3HaTh
Y KOHIICHTPALMU KUCJIOTHI. MeTalljla i KOHIEHTPAlUK P.YYI.
ToHsTHE O KATHOHE HUTPOHHUSL. KUCOThl. COMOCTaBIATH VMEHHE YUHTHIBATS BEICICHHBIC
OCco0EHHOCTE B3aUMOIEHCTBHS XHMHYECKHE CBOMCTBA a30THOM VHTENeM OPHEHTHDHI ACHCTBHA B
MArHHA H Maprafia ¢ KHCIIOTBI M HUTPATOB C HOBOM YUeGHOM MATEPHATE B
pa30aBiIeHHOH a30THOM 001acTAMHU IPHIMEHEHUSL. COTPY/HHYECTRE C yUHTENEM
kucioroir. Hurpatsl, ux XapakTepu30BaTh CIoCOObI
(bu3HUeCcKie U XUMHIECKHE HOJYYIEHHUS a30THOM KHUCIOTBI.
CBOWCTBA (OKUCIHUTENBHBIC Ha6nronaTh 1 ONuCHIBaTh
CBOMCTBA M TepMHIECKast JIEMOHCTPUPYEMBIE OIBITHI
YCTOMYMBOCTB), IPUMEHEHHUE.
35 35 | ®ocdhop Docdop U ero CoeAUHEHHUS. Xapaxrepusosars aiorponabie | K.YY L OueHunBaTh Ipesenranu | JeMoHCcTpa
Asnotpornust pocdopa. Moaudukanmu pocdopa. dopmupoBaHne yMeHus paboTaTh B COOCTBEHHYIO s «Dochop | uMH.
Omnyeckue cBoiicTBa hocdopa. CpaBHHBATh OEIbIi U KPACHBIH napax. y4eOHyI0 U €ro Topenue
Xumnueckue coiictea pochopa | docdop. Xapakrepuzosarsb ILYVY . NEeSITENBHOCTD: CBOM | coemuHenus | docdopa B
(peakiuu ¢ KHCIOPOIOM, Ba)XKHeiIIHe HU3MIECKHe U DopMHpOBaHHE YMEHHS HAOMIOaTh, | JOCTHXKEHUS, » kucnopozellpe
raNoreHaMu, MeTaJlIaMH, XHMHUuecKue cBoiicTBa hocdopa. | menaTb BBIBOABI HPH  NPOBEICHHH | CAMOCTOSTEILHOCTD BpaIeHHe
CIIO)KHBIMH BEIIECTBAMU- XapakTepr30BaTh BaXHEHIIE OIIBITOB. , THUIIHATHBY, KpacHoro
OKHCIIUTEISIMH, IIETOYAMH). (bU3HUECKIE U XUMHYECKHE P.YVYI. OTBETCTBEHHOCTb, ﬁ%ﬁﬁf&ﬁ,’?ﬁ,
IMosyueHue U MPUMCHEHHE cBoiicTBa XJ10puI0B (ocdopa u VMeHHe  ONHCHIBATH HaGMoxaeMbre | TPHUMHbI HEyuH cBeeHHE B
thochopa. Xmopunsr pocdopa. tdochuna. ComocTaBnsaTh NPEBPAIICHHS B XOIE SKCTIEPHMEHTA. TeMHOTe
dochun. Dochumab. XHUMHYECKUe CBoWCcTBa ochopa ¢
00JIaCTAMH PUMEHEHHUS.
XapakTepH30BaTh CHOCOOBI
nonydenus pochopa. Habmonars
N OIIMCHIBATH )ICMOHCTppreMbIe
OTIBITHI
36| 36 | ®ocdop ®ochop U ero coeMHEHHS. Xapakrepusonats amotponasie | KLYY/I. OueHuBath [Ipe3enranu
Amnotponust Gpocdopa. Moaudukanyu Gpocdopa. dopmupoBaHre yMEHUs paboTaTh B COOCTBEHHYIO s «Dochop
Ouznueckue cBoiictBa docdopa. CpaBHHBATh OeIbIif U KPacHBIH napax. y4eOHyI0 U €ro
Xumunueckue ceoiictBa hocdopa | docdop. Xapakrepuszosars ILYVY/. JEATENBHOCTD: CBOM | COEIMHEHUS
(peakiuu ¢ KHCIOPOIIoM, BaKHEHIIHe HU3MIECKHE U DopMupOBaHHE YMEHHUS HAOMIOIaTh, | JOCTHXCHHS, »
raJjJorcHaMu, MeTaJljlaMu, XUMHUYCCKHE CBOﬁCTBa Q)ocq)opa. JCIaTb BbIBOABI IIPpU IMPOBEACHUU | CAMOCTOATEIIBHOCTDh
CJIOKHBIMH BeIECTBAMU- XapakTepu30BaTh BaXKHEHILIE OIIBITOB. , THULIHATHBY,
OKHCJIUTEISIMY, IIEN0YaMH). (bU3MIECKIE U XUMHYECKHE P.YVII. OTBETCTBEHHOCTb,




[lonyuenue u npuMeHeHue
¢docdopa. Xnopuasr pochopa.
Dochun. Dochuabt.

cBoifcTBa x10puI0B ochopa u
¢docduna. Conoctapisiarh
XUMHUYecKue cBoiicTBa (ochopa ¢
001acTAMHU IPUMEHEHUSL.
XapakTepu3oBaTh CIIocoObI
nory4yenus ¢pocdopa. Habmronars
U OITHCHIBATh JIEMOHCTPHPYEMBbIC
OIIBITHI

YMeHHe ONMHMCHIBaTh HaOIOdacMbIC
MIPEBPALLIECHUS B XO/I€ SKCIEPHUMEHTA.

NPUYHHBI HEYAAuU

37| 37 | ®ochopusiit | Docdhopubiit anruapu. XapaKkTepu30BaTh BaKHEUIINE K.YVYI. IIpumensars Ipesenrauu | JemMoHcTpa
anruapun 1 | OprodocdopHas u (bu3nUecKre U XUMHYECKUE YMeHHe caMOCTOSATENbHO MIpaBHJIa JEI0BOTO 1 «Dochop | HMH.
¢dochopupie | MeTadochopHas KHCIOTH K HX cBoiicTBa ocdopHOTO OpTaHM30BBIBaTH yueOHOE AeHCTBHE. | COTpYAHMYECTBA: U €ro BsaumozeiicTs
KHCIIOTBI conu. KauecTBeHHas peakiys Ha aHruapuaa, GocopHBIX KUCTOT ILYY. CpaBHUBATH Pa3HbIC | COCOUHCHHUS | me
optodocdartel. PasnoxeHne u pocdarop. XapakTepu3oBaTh Ymenune MpeoOpa3oBBIBATE | TOYKH 3PCHUS; » dochopuoro
opTo(hOCHOPHOI KUCITOTHIL. BayKHEHIINE (pu3nuecKkue u uHbOpMamo U3 OJIHOTO BHJA B | cUMTaTBCA C aHrUIpuIa ¢
IIpumenenne dpochopHOit XUMUYECKUE CBOMCTBA OKCHIA JPyTOM. MHEHHUEM JPYIOro BOJIOMH
KHUCJIOTBI U €€ COJICH. dhocdopa (I1I), pocdopucroit u P.YVYA. YeNOBEKa;
buonoruyeckas ponb pocharos. (hochopHOBATHCTON KHCIOT U UX | YMEHHE COCTABIIATH IJIaH PEIICHUS MPOSBIIATH
TMupodocdopras kucnora u coneit. ConocTaBIATh mpoOIeMBbl TEpIICHUE U
npodocdater. Oxenn XMMUYECKUE CBOUCTBA JOOpOKeNIaTeNIbHOC
thocdopa (I1I), pochopucras (hochopHBIX KUCTIOT U UX COJIei ¢ Thb B CIIOpE
KUCJIOTa U €€ COJIH. o0JIacTsIMU TPUMEHEHUSL.
dochoproBatrcTas kuciora 1 ee | HabmonaTs 1eMOHCTpHpYeMBbIe
conn. XUMHYECKUE PEaKIuH 1
OIUCHIBATB MX C TOMOIIBIO
POIHOTO SI3bIKA U SI3bIKA XUMUHT
38| 38 | ®ocdopusiii | DochopHblii aHrHAPH. XapakTepr3oBaTh BaKHEHIINE K.YVY]. OueHuBathb [Ipesenranu
aaruapun u | OprodocdopHas u (uzHIecKre U XMMUIEeCKUe YMeHUEeCTPOUTh OHSITHBIE IS COOCTBEHHYIO s «Pocdop
¢dochopHbie | MeTadocdopHas KHCIOTH U UX cBoiicTBa ocdopHOro napTHepa BHICKa3bIBaHMS, y4eOHyI0 U ero
KHCIIOTHI comu. KauectBeHHas peakius Ha | aHruapuna, GocopHBIX KUCIOT YUYHUTBIBAIOLINE, YTO TIAPTHEP 3HACT U | IEITENbHOCTh: CBOM | COCAMHEHHS
optodocdarsl. Paznoxenne u pocdaro. XapakTepu3oBaTb BUJINT, a YTO HET; TOCTIDKCHUS, »
opTodochopHOI KHCIOTHI. BaXKHEHIINe GpU3nIecKue u 3a]aBaTh BOIIPOCHI; CaMOCTOSITEJIBHOCTh
IIpumenenne dpochopHOit XUMHUYECKUE CBONCTBA OKCUAA KOHTPOJINPOBATh IEHCTBUS MapTHepa. | , WHUIUATUBY,
KHUCIIOTBI U €€ COJICH. docdopa (I1I), pocdopucroit u ILYVY]I. OTBETCTBEHHOCTb,

Buonoruueckas poss Gocdaros.
[TupodocopHas kucioTa u
mupodocdater. Oxenn

docdopa (I1I), pochopucras
KHUCJIOTA U €€ COJIH.
®dochopHOBaTHCTAS KUCIIOTA U €€
COJIH.

(hochopHOBATHCTON KHCIOT U X
coseit. ConocTaBATh
XUMHYECKHE CBOICTBA
(hochopHBIX KUCIOT U UX COJIEit ¢
006JIaCTSIMU TPUMEHEHUSL.
Habmronate JeMOHCTpUpyeMbIe
XUMHYECKHE PEaKIu U
OIHUCHIBATh MX C MMOMOLIBIO
POJIHOTO S3bIKA U SI3bIKA XUMUAHU

YMeHue oCyIEeCTBIATh aHAIN3
00BEKTOB C BBIJCIICHHEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB;

OCYIIECTBIATh CHHTE3 KaK
COCTaBJICHHE IIEJIOTO U3 YacTeHl.
P.YV/.

Ymenus 1.0cyniecTBIsATh UTOTOBBIN
1 TIOIIATOBBII KOHTPOJIB TI0
pe3ynbTary;

AJleKBaTHO BOCl'[pI/IHI/IMaTb ouem{y
yaurens;PazmiaaTe crioco6 u
pe3yJbTaT AeiCcTBUS

NPpUYHUHBI HEYy1aY1




39 39 | Pemenue BrImonHenyne ynpaxHeHui 1mo Cocrasnath ypasHenus peakiuii, | K.YV, IIpuMeHSTH
3amayq U | TeMe «OIeMEeHTHI TIOATPYTIITHI C ITOMOIIIBIO KOTOPBIX MOYKHO YMeHHe 1oroBapuBaThCs 1 IIpaBHJIA IEJIOBOTO
BBIMIOJIHEHUE | a30Ta», HA COCTABJICHUE OCYIIIECTBUTH LIETIOUKH MPUXOAUTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA:
YIpaXHEHN | ypaBHEHHWH peaKIui, HpeBpalIeHui BEIIECTB. COBMECTHOH JIeITeILHOCTH; CpaBHUBATH PAa3HBIE
i 1o TeMe | COOTBETCTBYIOIIUX 3aJaHHBIM OcCyIIecTBIATh pacueThl MO ILYY. TOYKHU 3PEHUS,
«DJEeMEHTHl | IemoukaM IpeBparieHui. XUMHYECKUM ypaBHEHHSIM. ‘YMeHHe MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
nof- Pemenne pacueTHBIX 3a1a4 MO Hcnonb30BaTh alnropuTMBI IpU KJITacCU(HKAIIMIO 110 33AaHHBIM MHEHHEM JPYToro
TPYIIIEL XUMHYECKUM (hOpMyJIaM 1 pelIeHHH 3a1a4 KPHUTEPHSIM; YeJoBeKa
azoTa» YPaBHEHUAM P.YVYI.
YMeHHe yUUTHIBaTh BBIICICHHBIE
YUYHTENIeM OPUEHTHPHI ACHCTBHSA B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yUUTEIEM
40| 40 | Ipakruueck | Pemenne sKCIepUMEHTANTBHBIX TIpOBOANTE XMMHUYECKHUI K.YVI. OLeHNBaThL CBOH 1
ast pabota Ne | 3ajmay 1o Teme «JIEeMEHTEHI JKCIIepUMeEHT 110 uaeHTHdukanuu | CTpouTh peueBbie BHICKa3bIBAaHUS B Yy’KUe TTOCTYIIKH;
4. PemieHwue | mOATPYIIBI a30Ta» MOHA aMMOHUS, (ocaT-noHa, YCTHOU M TUCEMEHHOM (hopMe; MOTHUBHPOBATH CBOH
JKCIIEpHMEH HCCIIEIOBAaHHIO CBOWCTB a30THON | apryMEeHTHPOBATH CBOIO TOUKY JeHCTBYS;
TaIbHBIX 1 GocPOpHOIA KUCTIOT, coNel 3peHus BBIpaKaTh
3a1a4 o amMoHwus1. HaGmonaTs u ILYY . TOTOBHOCTb B
TeMe OIIUCHIBATh CAMOCTOSATEIHHO OCYMIECTBIIATH aHAIN3 OOBEKTOB C m000i1 cuTyanuu
«DIeMEeHTBI MPOBOJMIMBIE OIIBITHI C TOMOIIBIO | BBIIEJICHUEM CYIIECTBEHHBIX U HOCTYITHTH B
TOATPYITBI POMHOTO S3bIKA U SI3bIKA XUMHH. HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
azoTa» CoOiroaTh npaBuiia U IPUEMBI P.YYA. IpaBUIaMU
6e30macHo paboThI ¢ yMeHHe BbIOUpaTh Haubosee MOBEJICHUSI
XIUMHUYECKUMH BEIECTBAMH U 3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
71a00paTOPHBIM 000PYIOBaHHEM MOCTaBJICHHBIX 3a1a4. OCyIIeCTBIATh
caMo- ¥ B3aMMOKOHTPOIIb IIpoLiecca
BBINIOJTHEHUSI IKCIIEPHUMEHTA,
CaMOCTOSITEILHO 0OPMIIATH OTUET
41 41 | Yruepon OOmast xapaKTepUCTHKa OOBsacHATS 3aBUcHMOCTS cBoiicTB | KLYV /I, OuennBats Ipesenramu | JlemoncTpa
3JIEMEHTOB T'JIABHOM OArPYIIIbI yriaepoaa OoT €ro CTpOCHUA. KOOPAMHHPOBATH U BBINIOJHATH pa60Ty B COGCTBGHHy}O A 10707
IV rpynnsl. Yrnepon. XapakTepr3oBaTh U CpPaBHUBATh YCIIOBHSX pEalbHOr0, BHPTYaIBHOTO H y4eOHyI0 «Xapakrepu | O6pasup!
AmnoTpomnus yriepoza. QJUTOTPOITHBIE MOAN(DHUKAIINT KH°D§,6;IIHHp°BaHH°r° BIAMMOAICHCTBI; NeATeIbHOCTE: CBOM | CTHKA rpadura,
CpaBHEHHE CTPOCHHS U CBOWCTB yriepoja. XapakTepu3oBaTh YV JOCTHIKEHUS, 3JIEMEHTOB anMasa
N Ymenue peoOpa3oBHIBATH .
rpadura u anmasza. OymnepeH kak | BakHeilmme dmsvvlqecme 7 s OpMALIIO 3 OIHOTO BHAA B CaMOCTOSITEJIBHOCTh | TJIaBHOI
HOBasi MOJICKYJIsIpHast popma XUMHUYECKUE CBOMCTBA YIIeposa, . , UHUIIMATHUBY, MOATPYIIIIEI
yriepoa. YToib: XUMUYECKHe kap6unos. ConocTaBisTh Jll)piflg(l);. OTBETCTBEHHOCTb, IV rpynmsn

CBOICTBA, OJIyYEHUE U
npuMeHenue yrisi. Kapousl.
Tunponus kapOuma KaIbIus U
kapOuna amomuHust. Kapoust

XMMHUYECKHE CBOICTBA yriepoa
¥ KapOHUI0B ¢ 00JaCcTIMHU
npuMeHeHus. Habmonats u
OITMCHIBATh JIEMOHCTPHPYEMbIS

YMeHue coCTaBIATh [IaH PEILEHMS
poOIEeMBbI




MEePEXOIHBIX METANJIOB (3Kelne3a,
XpoMa H JIp.) Kak CBEPXIIPOYHbIE
MaTepHabl.

MaTepHabl

42| 42 | Coenunenus | Oxcumpl yriepona. DnekTpoHHoe | XapakTepu3oBaTh BaKHEHIIHE K.YVYI. OreHuBaTh Ipesenraun | JemoncTpa
yriiepoza CTPOEHHE MOJICKYJIbl YTapHOTO (bu3nUecKre U XUMHYECKUE VYMeHHe CTPOUTD TIOHATHBIC UL COOCTBEHHYIO a1 «Yraepon | UM,
Oxcupt rasa. YToJb U yrapHbIii Ta3 Kak CBOWCTBA COCAMHEHUIA yIilepoia. | mapTHepa BhICKa3bIBaHMS, y4eOHYI0 U ero Topenue
yriiepoza BOCCTaHOBUTENH. Peakius CpaBHHBaTh CTPOCHHE U YUYHTBIBAIOIINE, YTO MIAPTHEP 3HACT M | IEATENBHOCTE: CBOM | COSAMHEHMS | yrapHOro rasa.
YrapHOro rasa ¢ pacIiiaBaMu CBOWCTBA YIJIEKHCIIOTO U BUJIWT, & YTO HET; JOCTHKCHUS, » Tyurenne
wenoueid. Cunre3 GopMHuaToB. yrapHoro rasoB. ComnocTaBisTh 3a/1aBaTh BOIPOCHI CaMOCTOSITENIBHOCTh IaMeHH
OOpa3oBaHKe yrapHOTO ra3a IpH | XMMHIECKHe CBOWCTBA ILYY . , UHUILIUATUBY, YTJICKHCIIBIM
HEMOJIHOM CTOPaHUH YTJIS. COCZIMHEHHUHT yrieposa ¢ YMeHHe OCyIIeCTBIATh aHATU3 OTBETCTBEHHOCTb, ;zzi“é;l(eﬂne
Buonoruueckoe aeiicTeue 001acTAMU IPHMEHEHHSI. 00OBEKTOB C BBIICICHHEM
yrapHoro rasa. [Tonyuenue u VnenTuduuuposars kapooHaT- CYLIECTBCHHBIX ¥ HECYIIIECTBECHHBIX Mpanmopa-.
NpPUMEHEHHE yrapHOTO Tasa. HOHBI C IIOMOIIBIO KAYECTBEHHBIX | IPU3HAKOB;
VYrnekuciblil ra3: nosydeHue, peaxuwmii. MccrnenoBats cBOHCTBa OCYIIECTBIATH CUHTE3 KaK
XUMHYECKHE CBOMCTBA n3ydaeMbIX BemiecTB. HaOnronaTs | cocraBieHMe IENOro U3 4acTei.
(B3aMMO/ICHICTBUE YTIICKUCIIOTO JIEMOHCTpUpYEMbIE U P.YVI.
rasa ¢ BOJIOH, IIeoYaMH, CaMOCTOSITEIIBHO MTPOBONMBIC YMeHUs OCYLIECTBIISIT HTOTOBBIH 1
MarHueM, MepoKCHIaMH ombITel. HabmoiaTh XUMHYECKHE | MMOIIAroBbId KOHTPOJIb MO PE3YIIbTAT
METaJUIOB). DJIEKTPOHHOE pEaKuuy U OMUCHIBATh HX C
CTPOEHHUE YIJIEKHCIIOTO Ta3a. MOMOUIBIO POJIHOTO S3bIKA K
s3pIka xuMun. Co0monarh
MpaBUIIa ¥ IPUEMBI 0e30IacHON
paboThI C XUMHUYCCKHUMH
BELIECTBAMH M JIa0OPATOPHBIM
000pyIOBaHUEM
43| 43 | Coenunenns | YrombHas KACIOTA U €€ COJIH. XapaKkTepu30BaTh BOKHEHIINE K.YVI. OueHunBath Ipesenramu | JlabopaTop
yrieponaVr | KapOonats! u ruipokapOOHaThI: (bu3nUecKie U XUMHYECKUE YMeHHe J0oroBapuBaThCs 1 COOCTBEHHYIO s «Yriaepox | HbIH OIBIT
OJIbHAS UX MOBEACHUE IIPH HArPEBaHUH. CBOWCTBA COCAMHEHHUH yIilepoaa. | MpUXOAUTh K OOLIEMY PEIICHHIO B y4eOHYyI0 U ero 7.
kucnora ¥ | HaxoxneHue kapOoHaToB MarHusi | COMOCTaBIISATh XUMHUECKHE COBMECTHO# JeSTebHOCTH; JeSATEIIbHOCTD: CBOM | coelMHeHus | Kauectmennas
ee COJIH. Y KaJIbLHs B IPUPOJIE: KOPAJLIHI, CBOWCTBA COCAMHEHUI yrilepoaa | YMeHue MpoayKTHBHO pa3perarh JOCTHKEHUS, » peakuus Ha
JKEMUYT, U3BECTHIKH ¢ 00JIaCTAMU IPUMEHEHHUS. KOH(QJIMKTHI HA OCHOBE y4eTa CaMOCTOSITENIbHOCTh KkapOoHaT-HOH
(M3BECTKOBBIE TOPBI, KAPCTOBBIC Nnentudunmposars kapboHaT- HHTEPECOB | MO3UIIMIT BCEX €ro , THUIIHATHBY,
HeIepbl, CTATaKTUTBI 1 HOHBI C TIOMOIIbIO KAYECTBEHHBIX | YYaCTHHKOB OTBETCTBEHHOCTb,
CTaJIATMHUTBI). peaxuwmii. Mccnenosats cBoiictea | P.YVY /L.

n3y4yaeMbIx BemecTB. Habmonats
JIEMOHCTPUPYEMBIE U
CaMOCTOSITEIILHO MIPOBOIHMBIE
onbITel. HabmogaTe XuMHYECKHe
PEaKIMU U OIHUCHIBATH UX C
TIOMOIIIBIO POTHOTO SI3BIKA U
si3pIKa Xxumun. Co0irrogaTe
MpaBmIa U IIPUEMBI 0e30MaCHON
pabOThI C XUMHUYICCKUMHU
BEIICCTBAMHU U JIAOOPATOPHBIM
000pyOBaHUEM

YMeHue yuuThIBaTh BbIIEICHHbBIE
YUUTEIEM OPHEHTHUPHI 1eHCTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C yUUTEIIEM;
ILYVY .

YMeHue npoBOINTh CPAaBHEHUE U
KITaCCU(HKAIIHIO 110 33TaHHBIM
KPHUTEPUSIM;




44 44 | Kpemuuii Kpemuuit. @usnueckue u OOBsicHATH 3aBUCHMOCTE cBoiicTE | K.YV I, Bripaxatb Ipesenram | JleMoHcTpa
XUMHUYECKHE CBOHCTBA KPEMHHSI. KPEMHUS OT €TO CTPOEHHSI. VYMeHne caMoCTOSITENbHO MOJIOKUTEIBHOE 1 «KpemHuii | HMH.
Peaxuuu ¢ yriiem, KHCIOPOIOM, XapaxTepu3oBaTh BaXKHEHIINE OpTaHN30BBIBATH yueOHOE OTHOIICHHUE K U ero O06pas3isr
XJIOPOM, MarHueM, pacTBOpaMu (bu3nUecKre U XUMHYECKUE B3aHMO/IEHCTBHUE B IPyIIIIEe npoueccy COeIMHEHHUS KpeMHHs
uienoueii, cepoBOIOPOIOM. CBOICTBa KpEMHHS. ILYVY. TIO3HAHUS: »
Cuntan — BOZOPOIHOE ComnocTaBIATh CBOICTBA KpEMHHsI | YMEHHEOCYIECTBIATh aHAIN3 MIPOSBIATH
COCIMHEHNE KPEMHUSL. ¢ 00nacTsIMH IPUMEHEHUSL. 00BEKTOB C BEIJIETICHHEM BHHIMaHUeE,
Cunmnuunst. [Tonyyenue u Ha6mronaTs 1 onmuceBaTh CYIIECTBEHHBIX U HECYIECTBEHHBIX yIUBJICHHE,
HNpUMEHEHHEe KPEeMHHSI. JEMOHCTPUpPYyEMbIe MaTepHaIIbI MPU3HAKOB; JKeJTaHue OoJbIe
OCYIIECTBIISATh CHHTE3 KaK y3HaTb
COCTaBJICHHUE IIETIOTO U3 YacTeil.
P.YV/.
Ymenus.OcylecTBIsTh HTOTOBBIN U
MOIIATOBBIA KOHTPOJIb IO
pe3ynbTary;
AJleKBaTHO BOCIIPUHUMATH OLICHKY
YUHUTEIS
45| 45 | Coenunenus | Oxcun kpemuus (IV), ero XapakTepr30BaTh BaXKHEHIIE K.YYA. Beipaxatsb Ipesenrau | JlaGopaTop
KPEMHHUS CTpoeHue, pusuueckue u (u3HIecKUe 1 XUMUIECKHE DopmupoBaHHe yMeHHs paboTaTh B MIOJIOKUTENIFHOE st «Kpemunii | HbIH OIBIT
XMMHYECKHE CBOMCTBA, 3HAUCHNE | CBOWCTBA COCAMHEHHH KPEMHHUSI. napax. OTHOILCHUE K U ero 8. Vicniprranue
B IIPUPOJIE U IPHUMCHEHHE. CpaBHHBaTh CTPOCHHE U ILYVY . nporeccy COCJIMHEHHUS | pacTBopa
KpemMHneBbIe KHCIOTHI I UX COJH. | CBOMCTBA YIJICKHCIIOTO ra3a 1 BBISIBIISITH OCOOCHHOCTH (Ka4ecTBa, TIO3HAHUSL: » cuiMKaTa
Tuaponus cunmkaTos. oxcuna kpemHus (IV). HPU3HAKH) Pa3HBIX OOBEKTOB B MIPOSIBIIATH HaTpus
CuitMKaTHbIe MUHEpaIbl — ComnocTaBIsATh XUMUYECKHE mporecce  HX paccMaTpuBaHus | BHUIMaHHE, MHIMKATOPOM.
OCHOBA 3€MHOH KOPBI. CBOifcTBa CoeMHEHNH KpeMHUS ¢ | (HaOIoneHns) yIHUBIICHHE, JlaGopatop
AIOMOCHIHKATBI 00JIacTsIMU TPUMEHEHHSL. P.YVYI. KeJTaHue OoJbIne HBbII ONBIT
Hccnenosars cBoiicTBa OLICHWBATh  BECOMOCTH NPHBOJUMBIX | y3HATh 9.03naxommen
n3ydaeMbIX BeniecTB. Habmronare | A0Ka3aTelbCTB U pacCyKAeHUI e ¢
Y ONUCHIBATh CAMOCTOSITENILHO obpasuamu
npoBouMBbIe onbITEL. Habmonars MPUPOIHBIX
XUMHYIECKHE PeaKIIuun CHJIMKATOB
OIUCHIBATh UX C MOMOIIBIO
POHOTO S3bIKA U SI3bIKA XHUMHM.
Co0roaTh paBuiIa U MPHUEMBI
6e3omacHOi paboThI ¢
XUMHUYCCKHUMH BECIICCTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM
46| 46 | Pemenue Beinonuenue ynpaxHeHui 1o CocraBnsath ypaBHeHus peakuuii, | K.YY. [TpumensaTs
3amadq U | TeMe «ONeMEeHTHI TIOATPYTIITHI C TTOMOIIIBIO KOTOPBIX MOXHO YMeHHe 1oroBapuBaThCs U TIPaBHJIA IEJIOBOTO
BBITIOJTHEHHE | YIJIepO/ia», Ha COCTABIICHUE OCYIIECTBUTH LICTIOYKH HPHUXO/UTH K O0IIEMY PEIICHHUIO B COTPYAHHYECTBA:
YIpaXHEHN | ypaBHEHHH peaKIui, MpeBpaIIeHNit BEIIECTB. COBMECTHOH JIEATEIILHOCTH; CPaBHUBATH PA3HBIE
i mo  TeMe | COOTBETCTBYIOIUX 3aJaHHBIM OcCymIecTBIATH pacdeThl Mo ILYVY . TOYKH 3PEHUS;
«DIJIEMEHTHI LCIMOYKaM l'lpeBan.[eHVlﬁ. XUMHUYECKUM YPABHECHUSAM. VmeHue IMPOBOANUTH CPABHEHUC U CUHTATHCA C
noArpynmsl | Penmenne pacueTHsIX 3a/1a4 1Mo Hcnonp30BaTh alropuTMEI IPU KITaCCH(HKAIIHIO 110 33TaHHBIM MHEHHEM JPYToro
yriepona» XUMHYIECKUM (OpMyJIaM U pelIeHny 3a1aq KPUTEPHSIM; 4eJIoBeKa

YpaBHEHUSIM

P.YY]IL




VMeHne yquThIBaTh BbIACICHHbIC
YUHUTENEM OPUEHTHPHI ACHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C yIUTETIEM

47 47 | Bop Bop. Okcup 6opa. BopHast OOBACHATE 3aBHCUMOCTE cBocTE | K.YV I, Beipakats
KHCJIOTa U ee coil. bypa. 0opa 1 ero COeIMHEHNIT OT ero YMeHHe caMOCTOSTEIEHO TIOJIO>KUTEIIFHOE
BonopoaHble coenuHeHus 6opa CTpoeHHus. XapaKTepu3oBaTh OpraHU30BBIBATH yueOHOE OTHOLICHHUE K
— Oopansl. [Ipumenenne Ba)KHEHIIINE XUMUIECKHE B3aMMOJICHCTBHUE B IPyIIIIE. nponeccy
coeHeHui 6opa cBoifcTBa O6opa u ero ILYVY]. MO3HAHUS:
coeauHeHnit. ConocTaBiiTh VMenue peoOpa3oBbIBaTh | MPOSBIATH
XUMHYECKHe CBOHcTBa Oopa u ero | nHdopMarmio U3 OTHOTO BU/ia B | BHUMaHHE,
COCAMHEHHUH ¢ 00IacTIMI JIpYyroM. YAUBIIEHUE,
MIPUMEHEHUS P.YVYI. XKeJTaHue OoJbIe
YMeHHe COCTaBIATH IUIaH PEICHHS y3HaTh
poOIEMBI.
48| 48 | O606maron | Pemenne 3a1a4 U BBIIOIHEHUE COCTaBJIATE CPABHUTENBHBIE U K.YVI. OueHuBaThH
ee YIpa)KHEHUH, TO3BOJISIOMINX 00001mIaromue CXeMbl. YMeHue caMoCTOSTeIbHO COOCTBEHHYIO
MIOBTOPEHHE | cucteMaTH3npoBaTh M 0000muTh | IIpoBOANTH pacyeTs! Mo OpraHN30BBIBATH yueOHOE y4eOHyI0
o TeMe | Ioyy4eHHbIe 3HAHUS IO TEME XUMUYECKUM (popMyniaM u B3aMMOJICHCTBHE B IPYIIIIE JeSITEIILHOCTh. CBOH
«Hemerann «Hemerannbn» YPaBHEHUAM peaKLuii. ILYY . JIOCTUXKEHHUS,
BD» Ocy1ecTBIATh I03HABATEIIBHYIO OCYILECTBIIATh aHaJIN3 0OBEKTOB ¢ CaMOCTOSITENIBHOCTh
pedIieKkcHIo B OTHOIICHUN BBIJICJICHHEM CYIIECTBEHHBIX U , THUIIHATHBY,
COOCTBEHHBIX IOCTH)KCHHIT B HECYILIECTBEHHBIX IIPU3HAKOB,; OTBETCTBEHHOCTb,
npolecce peleHus y4eOHbIX U P.YYA. IPUYKHBI Hey a4
MO3HABaTENNbHbBIX 33124 OcCyIIeCTBIATh UTOTOBBIN U
HOIIArOBBIN KOHTPOJIb 110
pe3ynbTary;
AJIleKBaTHO BOCIIPHHMMATb OLICHKY
YUHUTEIS
49| 49 | Konrponbha | KOHTposb 3HaHMI 1O TeMe OcymiecTBiaTh nosHaBarenbayto | K.YV, OuenunBath
s pabora Ne | «Hemeramns» pedIiekcHio B OTHOIICHUH CTPOUTH peUeBbIe BHICKA3bIBAHMS B COOCTBEHHYIO
1 mo Teme COOCTBEHHBIX IOCTH)KCHHII B NHCbMEHHOH (opme; y4eOHYyI0
«HemeTann npouecce peuCHus y‘-[e6Hle 151 APryMEeHTUPOBATHL CBOIO TOYKY JACATCIIBHOCTL. CBOU
bD» IMO3HABATCIIBHBIX 3a1a4 3pECHUA JOCTHXXCHMUS,
ILYVY . CaMOCTOSATENBHOCTh
YmMmenue peoOpa3oBHIBATE | , THUIIUATHBY,
UHGOPMALHIO U3 OJTHOTO BHJa B| OTBETCTBEHHOCTD,
JPYTOii. MIPUYKHBL Heyad
P.YVI.

KOHTPOJIb B (hOpME CITHUCHHS
cnoco0a JeUCTBHS U €ro pe3yinbTaTa
C 3aIaHHBIM ITAJIOHOM C

LENbI0 OOHAPYKCHUS OTKIIOHCHUH U
OTJINYUIN OT 3TaJIOHA




501 50 [ Ananus Pa36op u mpopaboTka OmuboK 1 OcymiecTBiaTh no3HaBatenbHyto | KLYV OuenuBath
ommboK U | HETOYHOCTEH, ClIeTaHHbBIX HPH pedIIeKCHIO B OTHOILICHHN CTPOMTb PEUEBbIE BHICKA3bIBAHUS B COOCTBEHHYIO
KOPPEKIHs BBITIOJTHEHUH KOHTPOJILHOH COOCTBEHHBIX JOCTIDKCHUH B NHCBMEHHOH (opme; y4eOHyI0
3HaHUH 110 | paboThI Hpolecce PeleHNs y4eOHbIX U apryMEHTHPOBATH CBOIO TOUKY JeSATEIBHOCTh: CBOU
TeMe HO3HABATENbHBIX 3a]a4 3peHus JOCTHKEHUS,
«Hemeramnn ILYVY. CaMOCTOSTENbHOCTh
Bl VMenue peoOpa3oBbIBATH | , HHUILMATUBY,
uHGOpMAIIMIO M3 OJIHOTO BH/IA B | OTBETCTBEHHOCTb,
JPYTOii. MIPUYMHBI Heyay
P.YV.
KOHTPOJIb B JOpME CITUICHUS
criocoba AeHCTBHS U eTo pe3ysbTaTa
C 3aJ]aHHBIM STAJOHOM C
LeJIbI0 OOHAPYKEHHS OTKIIOHEHUH U
OTJIMYMHU OT HTAJIOHA
OBIIIUE CBOUCTBA METAJIJIOB 44
51| 1 CgoiictBa 1 | O0muit 0630p 3nmeMeHTOB-MeTan- | OOBACHATH 3aBUCUMOCTH cBOicTB | KLYV /1. O1eHUBaTh [Ipe3enranu
METOIBI noB. CTpoeHuHe 1 CBOHCTBa METaJUIOB OT UX CTPOCHHUS. WHUIMATHBHOE COTPYAHHYECTBO B COOCTBEHHYIO s «O61ue
MOy ICHUS MPOCTHIX BEIIECTB-METAILIOB. XapakTepu30BaTh 00MIHE MOUCKe U cOope HHPOpMAIHH y4eOHYI0 CBOWCTBa
METaJIOB DNeKTPOXUMHIECKHH PSiZt XMMUYECKUE CBOWCTBA METAIJIOB ILYY. JIEATEILHOCTD: CBOM | METAJIOB»
HaIpsHKEHUH METaJlIoB. KaK BOCCTAHOBHTEJICH Ha OCHOBE | YCTaHOBIICHHUE TIPUYNHHO- | TOCTH)KEHNS,
Mertammyeckue cTpoe CIICZICTBEHHBIX  CBsI3€i; MOCTPOCHHUE | CAMOCTOSATENBHOCTh
KPHCTAIUTNIECKHEPEIIETKH. JIOTUYECKOW LeNnu  pacCyXASHHH, | , ”HUINATHBY,
Tony4eHue v IpUMEHEHUE JI0Ka3aTelIbCTBO; BBIJIBIDKEHHE | OTBETCTBEHHOCTH,
METAJJIOB. THIOTE3 U UX 00OCHOBaHHUE. MIPUYKHBL Heyad
P.YYI.
YMeHHe COCTaBIIATh IUIaH PelICHUs
pOOJIEMBL.
52| 2 | Csoiictea u | O6mmii 0630p snemenToB-MeTan- | OObsAcHATH 3aBucuMocTh cBoiicts | K.YV I, OIICHUBAThH CBOU U Ipesentanu | JemoncTpa
METO/IbI 10B. CTpoeHHe U CBOHCTBA METAJIJIOB OT UX CTPOCHHSI. Ymenus paboTaTh B Hapax. Yqy)KHe TOCTYIIKH; g «O0mmue 107078
MOJTyYEHUST MPOCTHIX BENIECTB-METAIIIOB. XapakTepu30BaTh 001IIe ILYVY . MOTHBHMPOBAaTh CBOH | CBOWCTBa Konmexius
METaJJIOB DNeKTPOXUMUUYECKHHN PSJ XHMHYECKHE CBOMCTBA METAJUIOB | YMEHHsI HaOMI01aTh, 1eNaTh BHIBOJIBI | IEHCTBHS,; METAIJIOB» | MeTamios.
HaIpsHKEHUH METaJlIoB. KaK BOCCTAHOBHUTEJIEH Ha OCHOBE | IIPH NPOBE/ICHNUH OIIBITOB. BBIPAXaTh Konnekuust
MeTanueckue cTpoe P.YVI. TOTOBHOCTh B MHHEpPANoB 1
KPUCTAIIHYECKUEPEIIETKH. VMEHHE PACTIO3HABATH OMBITHHIM M000# cHTyalu pya
Honyqeﬂue U IPUMEHCHUE ITyTeM KJIaCChl HEOPTaHIMUECKHIX I'IOCTyl'lI/ITb B
METaoB. BCIICCTB, ONMUMCHIBATH XUMHUYECCKUEC COOTBETCTBHM C
peaxuuu, HabII0AaeMble B X0/1¢ TpaBrIaMu
JKCIIEPUMEHTA. TIOBCACHM
53| 3 CrutaBbl CrutaBel. XapakTepucTHKa XapaxTepu3oBaTh 0COOCHHOCTH K.YVYI. OLIEHMBAaTh CBOU U JdemoncTpa
Han0oJIee N3BECTHBIX CILIABOB. CITaBOB. XapaKTepU30BaTh CrpouThb peueBblie BHICKa3bIBAaHUS B qy)KHE TTOCTYIKH; UM,
HanOoJIee U3BECTHBIC CILIABHI. YCTHO# M MHUCbMEHHOHU (opme; MOTHUBHUPOBATH CBOU Komnexims

Habmrogates 1 onuceBaTh
JIEMOHCTPUPYEMbIE KOJUICKIIUN

apryMeHTHPOBATh CBOIO TOUKY
3peHus
ILYV].

IeCTBHUS;
BBIPAXKATh
TOTOBHOCTD B

«Keneso u ero
CILTaBBI»




OCYLICCTBJIATH aHAJIN3 00BEKTOB C
BBIJCJICHUEM CYIIECTBEHHBIX U
HECYIICCTBCHHLBIX ITPU3HAKOB;

mo00ii cutyanun
HOCTYIIUTH B
COOTBETCTBHUH C

P.YVYI. IIpaBHIaMHU
TUIAaHUPOBATh PelIeHHe yueOHOi MOBEJICHUS
3aJ[a4d: BEICTPaHBaTh
MOCIIEJOBATEIbHOCTh HEOOXOIMMBIX
omnepanuii (aIropuT™
JIeHCTBHI; aHaIU3UPOBATh
COOCTBEHHYIO paboTy.
54 CrnaBbl CrnaBel. XapaKTepUCTHKA XapaxTepu3oBaTb 0COOCHHOCTH K.YVYI. ITpumensars
HanboJsee U3BECTHBIX CILIABOB. CIIaBOB. XapaKTepPU30BaTh CtpouThb peueBble BHICKAa3bIBAaHUS B MpaBHIIa JIETOBOTO
Han0OoJee U3BECTHBIE CIIIABBL YCTHOH M NHChbMEHHOH (opme; COTPYAHUYECTBA:
Ha6mronaTs 1 omuceBaTh apryMEHTHPOBATh CBOIO TOUKY CpaBHUBATh Pa3HbIE
JIEMOHCTPHpPYEMble KOJIIEKIIUI 3peHUs TOYKH 3pEHNS;
ILYVY. CYUTATBCS C
Ymenue peoOpa3oBBIBATE | MHEHHUEM JIPYTOTO
nHpOpMaIHIo 13 OJJHOTO BHJA B | 4eloBeKa
ApYTOH.
P.YV/I.
IUTAaHUPOBATh pelIeHHe YIeOHOH
3aJlauu: BHICTPAUBATh
MOCIIEIOBaTEIbHOCTh HEOOXOIMMBIX
onepanuil
METAJUIBI I'VTABHBIX HOAT'PYIIII 18 4
55 Ob6mas LlemoyHple MeTaUIbL. Ob6mas | Xapakrepu3oBaTh obmme | K.YVY. [pumensaTs [pesentamy | JemoncTpanu
XapakTepHUCT | XapaKTepHCTHKA JJIEMEHTOB | CBOWCTBA MIETOYHBIX MeTaIoB. | CTPOUTH peueBble BHICKA3bIBAHHS B MpaBHIIA JIETOBOTO 1 u.
nKa rinaBHOM moxarpynmsl | rpynmel. | OOBSICHITH 3aBUCHMOCTB CBOMCTB | YCTHOH M MUCBMEHHO# (hopMme; COTpYIHHYECTBA! «lllenounpr | Oxpamnibanie
IIETOYHBIX CBolicTBa IIEMOYHBIX METAJUIOB. | MICIOYHBIX METaJlIOB OT | apTyMEHTHPOBATh CBOIO TOUKY CPaBHMBATH Pa3HBIE | € METaJUIBI» :g;r;;“
METaJlIOB Pacrio3naBanue KaTHOHOB THTHA, | cTpoeHHAOO00ImIATh 3HAHUS W | 3peHUS TOYKH 3PEHNS; IIETOYHBIX
HATpUs U KaJusl. Jienarthb BBIBO/IBI o [ILYVY. CUHUTATHCS C METaJlIoB.
3aKOHOMEPHOCTSIX n3MeHeHuH | YMeHue npeoOpa3oBLIBAaTh | MHEHHEM JPYTroro JIaGopaTopHusl
CBOICTB MIENOYHBIX  META/UIOB. | HHOPMAIUIO U3 O/THOTO BHJia B | YelOBEKa i onsit 10.
IIporno3uposath CBOWCTBa | APYTOM. OxpaumBanme
HEU3yueHHBIX dJeMeHTOB M  ux | P.YVY/. IIaMeHH
COC/IMHEHUH Ha OCHOBE 3HAHHI O | IUIaHHUPOBAThH pelIeHne yueGHON COCHAMHCHIAMI
Tleproxmaeckom 3aKOHE. | 3a7a4n: BEICTPaUBaTh HHCITIOHHBIX
MCTaJLJIOB

OOBSCHATH B3aHMOCBSI3H MEXKITY
HaAXO0KJIEHHEM B pUpoIE,
CBOMCTBaMH, OHOJIOrMYECKOH
POTBIO ¥ 00NACTAMH TPUMEHEHHUS
M3ydaeMbIX BEIIECTB.
Wnentndummposars  ImeNIOYHBIE
METaJlIbI 110 LBETY MJIaMEHH UX
COJICH. Hao0monars

IOCIICA0BATCIIBHOCTD HCOGXOZ[I/IMI)IX

onepanui




JIEMOHCTPHUPYEMBbIE u
CaMOCTOSITENILHO MPOBOIUMBIE
omnbITEl. HabmronaTs xummuaeckue

pe€akun U ONHUCHIBATH UX C

MOMOIIBIO POAHOTO SI3bIKA H
S3bIKa  XHMHH. Cobimonats
MpaBUJIa ¥ IpUEMbI Oe30IacHON
paboThr c XUMHYECKUMHU
BEIECTBAMH M J1a00paTOPHBIM
o0opynoBaHUuEM
56 Hatpuii  u | Hatpuii u kanmii — OO0bscHATH 3aBUCUMOCTh CBOHCTB | K.YV /. IIpumeHaTh IIpesenranu | demoncrpauu
Kanui MpeICTaBUTEIH IETOUHBIX HaTpUs U Kaus OT UX cTpoeHus. | CTpouTh peyeBble BEICKa3bIBAHUS B MIpaBHJIa JEI0BOTO o u.
MeTaIoB. XapaKTepHbIC XapakTepu3oBaTh BaxKHeNIINE YCTHOM M MHUCBbMEHHOH (opme; COTPYJHHYECTBA: «lIlenouns! | Bsaumopelicts
pEaKIMy HAaTPHS U Kajus. XMMHYECKHE CBOMCTBA HATPHS 1 apryMEHTHPOBATh CBOIO TOUKY CPaBHUBATH Pa3HBIE | € METaJLIBI» :z;oegp e
ITomy4enue meno4HbIX xamust. CpasHuBath cBoiicTBa 3peHus TOYKH 3pEHUS; JIaGopaTopHsI
MeTaioB. OKCUABI U IEPOKCHIBL HAaTPHs U Kanmus. OGBACHATD ILYY . CUMTATBCS C i onert 11.
Hatpus u kanus. ConuHaTpus, B3aHMOCBSI3H MEXIY Ymenue IpeoOpa3oBBIBATE | MHEHUEM JIPYrOTO O3HakoMIIEHHE
Kauisl, MX 3HAYCHUE B IPH- POIE. | yaxosieHneM B IPHPOSIE, PIH(bO]‘iMElLII/IIO 13 OJHOTO BUJA B | YyeToBeKa ¢ MUHEpalamMu
CBOICTBaMH, OMOIOTHYECKON ApYTOH. " .
POTBIO U 00JACTAMH IPUMEHEHHUS P.YVIL, N BARHCHILIHIMH
IUTAaHUPOBATh PelIeHNe yaeOHOi COCIMHCHUSIMA
HaTpUs U KaJusl. A —
XapaKkTepu3oBaTh 3a/ladn: BRICTPAUBATH METAJIITOR
NPOMBINLTEHHEIE 1 MOCIIe/IOBaTEIFHOCTh HEOOXOIMMBIX
1abopaTOpHBIE CIOCOOBI onepanuii
nony4yenus Hatpus. Habmonath
JIEMOHCTPUpPYEMBbIE U
CaMOCTOSITEJILHO MPOBOIIMBIE
onbITel. Habmonate xuMuueckue
PEaKIMU 1 OIHCHIBATH UX C
MOMOIIBIO PYCCKOTO A3bIKa U
sa3p1ka xumun. CoOronaTh
NpaBHiIa U IIPHEMbI Oe30macHon
paboTHI ¢ XUMHIECKIMHI
BEIL[ECTBaMH U JJa0OPaTOPHBEIM
000pyIOBaHUEM
57 Coenunenns | CoenuHEHNS HATPHS U KaJHs. XapakTepu3oBaTh BaKHEHIINE K.YVYI. IIpumensars Ipesenramu | JlaGopaTop
HaTpHUs n | Comm HaTpws, KaJus, UX XHMHYECKHE CBOICTBA YMeHne 1oroBapuBaThCs U TIPaBHJIA IEJIOBOTO o HbI ONBIT
Kajus 3HAYEHUE B )KU3HU YEJIOBEKA. COCJIMHEHUI HATpUS U IPUXOJIUTH K OOIEMY PELICHUIO B COTPYAHUYECTBA: «llenouHbl 12. Cgoiictra
Copna u exkuiHATp — Kanust. XapakTepu3oBaTh COMy | COBMECTHOI AesSTeNbHOCTH; CpaBHUBATH Pa3HbIE | € METaJIIE COEMHEHMH
BaKHEHIINE COeTMHEHHSI HaTpUs €K1l HaTp Kak BaKHeHue ILYY. TOYKH 3pEHUS; U UX IIENOYHBIX
coeauHeHus HaTpus. OOBACHATH YMeHue npoBONUTh CPaBHEHUE U CYUTATHCS C COEVHEHNS | MeTa/LIoB

B3aUMOCBSI3HU Me)K)]y
HAaXOXKIEHHEM B TIPUPOJIE,
CBOMCTBaMH, OMOJIOTHYECKOM
POJIBIO COCAMHECHUI HATPYSI U

KITaCCH(UKAIHIO 0 33aHHBIM
KPUTEPHSAM;

P.VV/].

YMeHue yUuThIBaTh BBIICIICHHBIC

MHEHHEM IPYroro
YCIOBCKa

»




kanus. ConocTaBiIATh
XMMHUYECKHE CBOMCTBA
COCIMHEHHUI HaTpUs U KaJus C
001acTAMHU IPUMEHEHUSL.
Hccenenosats cBoiicTBa
n3ydaeMbIX BemiecTB. Habmronars
H OITMCHIBATh CAMOCTOSATENIBHO
HPOBOIUMBIE OIBITHI C OMOIIBIO
POMHOTO SI3bIKA U SI3bIKA XUMHH.
CobroaTh npaBmiia U IPUEMBI
6e3omacHoi paboTHI ¢
XUMUYECKUMH BELIECTBAMH U
71a00paTOPHBIM 000PYIOBaHHEM

YUYUTENIEM OPUEHTHPbI ACHCTBHS B
HOBOM y4eOHOM MaTepHae B
COTPYAHHYECTBE C yIUTEIEM

58 OO6mas OO61mas XxapakTepucTHKa XapakTepu3oBaTh 001IHE K.YVY/]. O1ieHUBaTh CBOM U
XapaKTEePUCT | JIEMEHTOB ITIABHOM IOATPYIIIBI CBOWCTBA 3JICMEHTOB IJIaBHON CTpouTh peueBble BHICKa3bIBAaHUS B Yy’KU€e TTOCTYIIKH;
HKa II rpynnel. bepunnuii, Mmaruuii, noarpynnsl Il rpynmns. YCTHOU M TUCEMEHHOM (opMe; MOTHBHPOBATh CBOU
3JIEMEHTOB IIEJIOYHO3EMEIIbHBIE METAILIBL OOBACHATH 3aBUCHMOCTb CBOMCTB | apTyMEHTHPOBATH CBOIO TOUKY JeHCTBYS;
IJIaBHOM AM}OTEpHOCTE OKCHAA U 3JIEMEHTOB INIaBHOH MOATPYIIIbI 3peHus BEIPAXKAaTh
IO AT PYTIIIBI ruapokcuga 6epumst. Oxpacka II rpynmel oT cTpoeHus. ILYY. TOTOBHOCTE B
II rpynmet IUIAMEHU COJIIMU O000marTs 3HaHUS U 1e1aTh OCYIIECTBIISATH aHAIN3 OOBEKTOB C mo00# cuTyarun
IIEJIOYHO3EMEIBHBIX METAIIIOB. BBIBOJIBI O 3aKOHOMEPHOCTSX BBIICJICHHEM CYIIECTBEHHBIX U MOCTYTIUTh B
U3MECHEHUH CBONCTB 3JIEMEHTOB HECYILCCTBEHHBIX IPH3HAKOB; COOTBETCTBUHU C
riaBHOM noarpynmst 11 P.YVYI. NpaBUJIaMHU
rpynmsilIporao3uposarh IUTAaHUPOBATh PeIIeHNe yaeOHOit TIOBE/ICHUS
CBOIfCTBA HEM3YUIEHHBIX 3a/1a4u: BBICTPANBATh
3JIEMEHTOB U UX COCUHEHUN Ha MOCJIE/IOBATEIbHOCTh HEOOXOIMMBIX
OCHOBE 3HaHHI 0 oriepanuii (aIropuT™M
Ilepuonuueckom 3aKoHe. JIeHCTBUI; aHaTU3UPOBATh
OOBACHATH B3aMMOCBS3H MEKITY COOCTBEHHYIO paboTy.
HaxXO)KIAEHUEM B IIPHUPOJIE,
CBOMCTBaMH, OMOJIOTHYECKOM
POJIBIO U 00JIaCTMH IIPUMEHEHHUS
13y4aeMbIX BEIECTB.
59 Ob6mas OO011as XapakTepucTUKa XapakTepu3oBaTh 00IIHE K.YY]. MoTHBHPOBATH demonctpa
XapaKTepHUCT | 3JEMEHTOB INIABHOM MOATPYIIIEI CBOIfCTBa 3JIEMEHTOB IJIaBHOM Yy4acTBOBATh B KOJUIEKTHBHOM CBOM JEHCTBHS; 107078
HKa II rpynmet. bepunnuii, Mmaruuii, noarpynmnsl 11 rpynmsr. o0CyXIeHnH pooIeM BBIPAXXaTh OkparvBanue
3JIEMEHTOB 111€JI0YHO3EMENbHbIE METAILIIBI. OO0BsacHATH 3aBUCUMOCTS cBoiicTB | ILYVY . TOTOBHOCTb B [UIaMEHH
TJIaBHOM AM}OTEpHOCT OKCHAA U 3JIEMEHTOB TJIABHOH ITOTPYIIITBI TO/IBE/ICHNE IO OHSTHS, mo00# cuTyaru cossMu
nmoArpynmsl | Tuapokcuaa oepummst. Okpacka II rpymms! OT cTpOEHUS. BBIBEJICHUE CIIC/ICTBHI; MIOCTYTIUTh B I[EJI0YHO3EMEN
Il rpymTsl TUTAaMEHH COJISIMU O0600mIaTs 3HaHUS U JIe71aTh YCTaHOBJIEHHE IPUINHHO- COOTBETCTBHH C BHBIX

HICJIOYHO3CMECIIbHBIX METAJIJIOB.

BBIBOJIBI O 3aKOHOMEPHOCTSIX
HU3MEHEHHH CBOMCTB 3JIEMEHTOB
rnaBHO noarpynmsl 11
rpynnsllIporao3uposats
CBOWCTBA HEU3YUECHHBIX
SJIEMEHTOB U MX COCIMHEHHH Ha

CJIEJICTBEHHBIX CBS3€H; MOCTPOCHUE
JIOTUYECKOH 1IN pacCyX1eHuH,
JI0Ka3aTeNIbCTBO; BEIABIKCHHE
THITOTE3 M UX 00OCHOBAHHUE.
P.YV.

Haxoaute anropuT™ BEIOTHEHUS

MpaBUJIaAMH
TIOBEJICHUS

MeTauioB.J1ad
OpaTOpPHBIi
onbIT 13.
Oxkpacka

IaMEHH
COCIVUHCHUAMA

LICTIOYHO3EMETT




OCHOBE 3HaHUH O
Ileproguueckom 3axkoHe.
OOBSACHATH B3aMMOCBS3H MEXKIY
HaxO)KIAEHUEM B IIPHUPOJIL,
CBOMCTBaMH, OMOJIOTHYECKOI
POTBIO U 00JACTAMU IPUMEHEHHUS
M3y9aeMBIX BEIIECTB.
Wnentuduipposatsb
IIEJIOYHO3EMETIBHBIE METaJLTBI 110
LBETY IUIAMEHH UX COCTUHEHUIH.
HaGmonaTs reMoHCTpHpYeMBIe
U CaMOCTOSTENLHO ITPOBOMMBIC
omnbIThl. HabmronaTs xumudeckue
pEaKuuy U OMHICHIBATh HX C
MIOMOIIBIO POJTHOTO SI3BIKA U
s3p1ka xumun. CoOronaTh
MpaBHIa U TIPHEMBI Oe30IacHON
paboThI ¢ XUMUYECKUMH
BEIIECTBaMH U JIAOOPATOPHBIM
000pyI0BaHUEM

MMOCTaBJICHHON 3a/1auH.

BHBIX

MCTAJUIOB

60

Marauii  u
ero
COCAUHCHUS

Maruuit, ero oomas
XapaKTepUCTHKa Ha OCHOBE
nosiokeHus B [lepuoguueckoit
CHCTEME HIIEMEHTOB

. Y. MenneneeBa u cTpoeHHst
aTomoB. [lonmyuenue, Gpuznueckue
1 XUMHYECKHE CBOMCTBA,
IPUMEHEHHE MarHus U ero
coenuHeHn. CoJIM MarHusi, UX
3HAUCHUE B IPHUPOJIE U KHU3HU
qeJioBeKa.

OOBSACHATH 3aBUCHMOCTh CBOCTB
MarHusi OT €ro CTPOSHHSI.
XapakTepr30BaTh BaKHEHIINE
(u3HIecKre 1 XUMHIECKHE
CBOICTBA MarHus U €ro
coeauHeHuil. ConocTaBisiTh
XUMHYECKHE CBOMCTBA MarHus 1
€ro COeIMHEeHNH ¢ 00nacTsIMu
npumeHenus. Mccnenosats
CBOIfCTBA M3y9aeMBIX BEIIECTB.
Ha6nronate 1 onucsBaTh
CaMOCTOSITEJILHO MIPOBOIUMBIE
OIIBITHI C IOMOIIBIO POJTHOTO
A3bIKA U A3bIKAa XUMHHU.
Co0uoiaTh paBuiIa U MPUEMBI
Oe3omacHoOl paboTHI ¢
XUMHYECKIMH BEIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM

K.YVY].

Y4acTBOBATh B KOJUICKTUBHOM
00cyXIeHnN IPodIeM

ILYVY].

MOIBEACHHE T10]] TIOHATHS,
BBIBEJIEHUE CIIEICTBHUIA;
YCTaHOBJIEHHE IPUINHHO-
CJICZICTBEHHBIX CBSA3EH; MOCTPOCHUE
JIOTHYECKOH IETHN PacCyKIACHUIA,
JIOKA3aTENLCTBO; BBIIBIIKCHHE
TCUIIOTE3 U UX 000CHOBAHUE.
P.YVY].

HaxoauTp anropuT™ BBIMOTHEHUS
MTOCTaBJICHHOM 3a/1auu.

MortuBupoBath
CBOM JICHCTBUS;
BBIPAXKATh
TOTOBHOCTbH B
r000i CUTYyaIuu
HOCTYITHTH B
COOTBETCTBHH C
HpaBUIAMH
TIOBEICHUS

IIpe3enTanu
s «Maraui
U €ro
COCAMHEHMS
»

JlaGopaTopH
blii onbIT 14.
CBoiicTBa
MarHus U ero
COeTMHEHUH

61

Kanpmmii u
ero
COCAUHEHHS

Kanb1wuii, ero o6rras
XapaKTEPUCTHKA HA OCHOBE
nosioxkeHus B [lepuoguueckoit
CHCTEME DIIEMEHTOB

. YI. MenneneeBa 1 cTpoeHUst
atomoB. [Tonmyuenue, Gpuznueckue
1 XUMUYECKUE CBOMCTBA, IpUME
HEHHE KaJIBIHUSI U €ro

XapakTepr3oBaTh BaKHEHIINE
(dusnYecKre 1 XUMUYECKHe
CBOWCTBA KAJBIUS U €TO
coenuaeHuil. OOBSICHATD
3aBHCHUMOCTH CBOMCTB KaJBIHSI OT
ero crpoenus. CornocTapisTh
XMMHUYECKHE CBOMCTBA KAJIBIHS U
€ro COeMHEeHNI ¢ obracTsIMu

K.YY/.
YMeHue caMoCTOSITEIbHO
OpTraHU30BHIBaTh YUeOHOE
B3aUMOJICHCTBHE B IPYIIIEe
ILYVY.

YMEHHEOCYIIECTBIIATh aHAIN3
00BEKTOB C BBIACICHHEM
CYILLECTBEHHBIX Y HECYLIECTBEHHBIX

Bocnpunumats
pedb yuuTens,
HETIOCPEACTBEHHO
He 00paIIeHHYI0 K
yJaIeMycs; BBIpax
aTh
MOJIOKUTEIBHOE
OTHOIICHUE K

[Ipesenranu
s «Kampmii
U €ro

COCIMHCHUA
»

JdemoncTpa
IHUHU.
Bsaunmoerict
W€ KNI C
Bonoi.Jl1abopa
TOPHBIIi ONBIT
15. CeoiicTBa
COETUHEHUN
KaJIBIIHSI




coeauHeHME. COJTU KaJbIUs, UX
3HA4YEHHE B IPHPOJE U KUZHU
YEeJIOBE Ka.

npuMmeHenus. Mccnenosars
CBOWCTBA M3y4aeMBbIX BEILECTB.
HaGmonaTs reMoHCTpHpYEMBIE U
CaMOCTOSITEIIBHO NTPOBOJNMBIE
onbITel. HabmoaaTe XuMuueckue
pEaKIMU U OIHCHIBATH UX C
HOMOLIBIO POJHOTO SI3bIKA U
s3p1ka xumMun. CoOro1aTh
NpaBHIa U IIPHEMBI Oe301acHon
paboThI ¢ XUMUYECKUMHU
BEIECTBAMHU U JTaOOPaTOPHEIM

HPU3HAKOB;
OCYLICCTBJIATH CUHTE3 KaK
COCTaBJICHUC LICJIOI'0 U3 qacTel.
P.VV/I.

Ymenust. OCyIiecTBIsSTh HTOTOBBI U

MOIIAroBEIH KOHTPOJIb MO
pe3ynbTaTy;

AJIIEKBaTHO BOCIIPUHUMATH OLICHKY
YUHUTEIS;

Paznmuats cioco6 u pe3ynprar
JecTBus

nporeccy
MO3HAHMS:
MPOSIBIIATH
BHHUMAaHHUE,
yIUBJICHHE,
JKeJaHue OoJbIe
y3HaTb

000pyZOBaHUEM

62| 8 |[Xecrkocts JKecTKoCTh BOJIBI M CIIOCOOBI e¢ XapakTepru3oBaTh BHJIbI K.YVY]. OueHuBaTh CBOM U JlaGopaTopHbI
BOJIBI u | ycTpaHeHusl. JKECTKOCTH BOJIBL. .AZIeKBaTHO UCIIOJIb30BATh PEUEBBIC Yy)KHe NTOCTYIKHU; i onbIT 16.
crocoOsl  ee XapaxkTepu30BaTh CHOCOOBI CpenCTBa JJIS PEIICHHs MIPOSIBIIATH B JXectkocTh
yCTpaHEHHS YCTpaHEHHUs )KECTKOCTH BOJBI. Pa3INYHBIX KOMMYHHUKATHBHBIX KOHKPETHBIX BOJIBL.

Ha6mronaTs 1 omuceBaTh 3a/1a4, CTPOUTH MOHOJIOTUYECKOE CHUTyalusIx
CaMOCTOSITENIBHO IIPOBOANMBIC BBICKa3bIBaHUE, BIAJICTh JOOpOKeNIaTeNIbHOC
ombITel. HabmoaTs XuMudeckue | Iuanormdeckoit popmoit peun Tb, I0BEpPUE,
PEaKLUN U OIHUCHIBATh UX C P.YY.. BHUMaHU€, IIOMOIIb
MOMOIIBIO POJHOTO SI3BIKA U MPOTHO3UPOBAHHE- MPEIBOCXHUIICHHE

s3p1ka xuMun. CoomronaTh pe3ynbTaTa ¥ ypOBHS YCBOEHHUS, €TO

MpaBHJIa U IPHEMbI Oe30macHOn BPEMEHHBIX XapaKTePUCTUK

paboThI C XUMUYECKUMHU ILYY .

BEIIECTBAMH 1 JTaOOPaTOPHEIM MOUCK ¥ BBIICNICHNE HEOOXO MO

000pyZOBaHUEM nHdopmamu

63| 9 | Amovunmit | AmromMuHUMA. OO0BscHATH 3aBHCUMOCTH cBoiicTB | K.YV /. Bripaxkath [Ipesenranu
— PacnpocTpaHeHHOCTb B IPUPOJE, | @JIIOMHHUSA OT €r0 CTPOCHUS. YMeHue JoroBapuBarThCs U MOJI0KUTEIIbHOE ks
XUMHYECKHH | pH3nueckne u XUMHYECKHe XapaxTepu3oBaTb HNPUXOINTH K OOLIEMY PEIICHHIO B OTHOLIECHUE K «ATIOMUHHI
3JI€MEHT CBOMCTBA (OTHOILICHHE Ba)XHeHImMehu3nIeckue u COBMECTHOM J€SITETHHOCTH; rpoueccy i ¥ ero
HIPOCTOC KKHCJIOPOy, TaJloTeHaM, XUMHUYECKHE CBOWCTBA ILYVY. MO3HAHUSA: COCIMHEHUS
BEII[ECTBO pacTBOpaM KHCIIOT U IIeNodei, amomuHus1. COIOCTaBIATh CaMOCTOSITEIFHOE BBIICNICHUE U TIPOSIBIIATH »

amomorepmust). [IpousBoacTso XMMHYECKHE CBOMCTBA aTIOMUHUS | (OPMYIHpOBaHKE MTO3HABATEIBHON BHHMaHMUe,

amomunus. [Ipumenenne ¢ o0nacTsIMu IPUMEHEHUSL. LeTH; TIPIMEHEHUE METOI0B yIUBIIEHHE,

ATIOMUHMSI. XapakTepu3oBaTh MH(GOPMAIMOHHOTO TTOHCKA, B TOM KeJTaHue OoIbIe
MPOMBIIUICHHBIH CII0c00 YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX y3HaTb YMEHHE
[NOJIyYCHUS aJIlOMUHUS. CpE€aCTB. OLICHHUBATH
HccaenoBaTh cBOMCTBA P.YV/. 3HAYUMOCTE CBOEH
U3yJaeMbIX BEIICCTB. Haxom/m) AJITOPUTM BBITIOJIHCHUA [M03HABATEJILHOM

MOCTABJICHHOI 3a1aun. JIeITeITbHOCTH.

64 | 10 | Amomunuii | AmFOMHHUIA. OO0mbscHATh 3aBUcUMOCTh cBoiicTB | K.YV /L. Bripaxats Ilpesentanu | Jemoncrpauu
— PacnipoctpaHeHHOCTD B IpHpOJE, | ATIOMHHUS OT €TO CTPOCHUSL. YMeHne noroBapuBaThCs U TIOJIO>KUTEIIFHOE o u. Komekuust
XUMHYECKHH | pu3ndeckne u XUMHIECKHe XapaxTepu3oBaTb HNPUXOINTH K 00IIEMY PEIICHHIO B OTHOIIICHHUE K CATIOMUHH | «ATIOMUHHI».
3JIEMEHT CBOHCTBa (OTHOILICHHE BaXKHEHIIMepHU3nIecKre u COBMECTHOM €ATETbHOCTH; npoueccy it 1 ero ?ﬂiii?;;
HIIPOCTOE KKHCJIOPOY, rajJoreHam, XMMHUYECKHE CBOMCTBA ILYY. MTO3HAHHUS COCNMHEHUA | g neiiors
BEIIECTBO pacTBopaM KHCJIOT U IIeNoYeH, ayfoMuHMs. CONOCTaBIATh CaMOCTOSITEJILHOE BBIIEICHUE U HPOSIBIISATH » e ATFOMIHHS




amomotepmusi). IIponsBoacTso XUMHYECKHE CBOMCTBA AJIIOMUHNS | GOpMyIIMpoBaHHE TO3HABATENBHON BHHMMaHHUE, CO IEIIOYbIO.
amomunus. [Ipumenenue ¢ o0OnacTsIMu IPUMEHEHUSL. LeJIH; IPUMEHEHUE METOI0B yIUBJIECHHE, AmomoTepmust
TIOMUHHS. XapaxTepu3oBaTb MH(OPMAIIMOHHOTO TIONCKA, B TOM JKeJTaHue OoJbIe .
MPOMBIIUIEHHBIH C110c00 YHCIIE C MOMOIIBIO KOMIBIOTEPHBIX y3HaTb YMEHHE ;Iz?::}::?;puu
MOTyYeHHs aTFOMUHUS. CpEJCTB. OLICHUBATh Croiictsa
Hccnenosars cBoiicTBa P.YVYI. 3HaYMMOCTb CBOCH ATOMHHUSI
u3ydaeMsIx BemecT. Habmonats | HaxoauTh anroput™ BEIMONTHEHUS M03HABATETbHOM
JIEMOHCTPUpPYEMbIE 1 MOCTaBIICHHOI 3a1a4un. JIeATeTbHOCTH.
CaMOCTOSITENILHO MPOBOIUMBIE
omnbITEl. HabmronaTs xummudeckue
pEaKIMU U OIHCHIBATH UX C
MIOMOIIBIO POJTHOTO SI3BIKA U
s3p1ka XxuMun. CobmroaTh
NpaBHIa U IIPHEMBI Oe301acHon
paboThI ¢ XUMUYECKUMH
BEI[ECTBAMHU U J1a0OPaTOPHEIM
000pyZOBaHUEM
65| 11| Coenunenus | AMdoTEpHOCTL OKCHIA U XapakTepu30BaTh BaKHEHIINE K.YY]I. [prMeHsTHL Ipesenraru
ATIOMUHHUS ruapokcuaa amoMunus. Comn XUMHYECKHE CBOICTBA CtpouTh peueBble BHICKa3bIBAaHNUS B MIpaBHJIa IEJIOBOTO o
amomuHus. [lonHoe pa3noxxkenne | coequHEHMH allOMUHUS. YCTHOU M TUCEMEHHOM (opMe; COTPYJHHYECTBA: «ATFOMUAHHI
BOJIOH COJIell aIFOMUHHMS CO OOBSACHATH B3aUMOCBSI3U MEXy | apryMEHTHPOBATH CBOIO TOUKY CpaBHUBATh pa3Hble | U U ero
cJ1abBIMHU JIByXOCHOBHBIMU Hax0)KIAEHHUEM B IIPUPOJIE, 3peHUs TOYKH 3pEHUS; COCTMHEHHUS
KUCJIOTaMH. AJIIOMHHATBI B cBoifcTBaMU, OHONIOTHIECKOM ILYY. CUYMTATBCH C »
TBEPJ/IOM BHJIE H B PaCTBOPE. POJIBIO COCANHEHHH ATIOMHHMUS. Ymenune npeoOpa3oBLIBAaTh | MHEHHEM APYTOro
KoMmnekcHble coeTMHeHNs ComnocTaBIsATh XUMUYECKHE nHdopMarmio U3 OJTHOTO BHJA B | yenoBeka
AITIOMHUHUSA. CBOMCTBA COETUHEHUH AJIIOMUHUS | IPYrOH.
¢ o0macTsIMy IPUMEHEHUS. P.YVYI.
IJIAaHUPOBATh pelieHne yueOHoi
3a/1a4: BBICTPANBATh
MOCJIE/IOBATEIbHOCTh HEOOXOIMMBIX
oneparui
66 | 12| Coemunenus | AmporepHocts okcuma u XapakTepu30BaTh BOKHEHIIIHE K.YVI. [pumMeHsITH Ipesenrau | JlabopaTop
ATIOMUHHMS ruapokcuia amoMunns. Coin XMMHYECKHE CBOICTBA YMeHue 10roBapuBaThCs 1 HpaBuIa JeJI0BOrO s HBIH ONBIT
amomunws. [TonHoe pasnoxxenne | COeMUHEHMI ATIOMHUHUS. HNPUXOANTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA: «Amomurn | 18.
BOJIOH COJIEN alIOMUHMSI CO OOBACHATH B3aUMOCBS3H MEXIY COBMECTHOM J€ATEIbHOCTH; CpPaBHUBATh pa3Hble | I u ero CroiicTBa
cJ1abBIMI IByXOCHOBHBIMU HaxXO>KIEHUEM B IIPHUPOJIE, IL.YYya. TOYKH 3pEHUS; COeTMHEHHUS
KUCIIOTaMU. AJIFOMHUHATHI B CBOWCTBaMH, OMOJIOTHYECKOH YMeHue npoBOIUTh CPAaBHEHUE U CUHTATHCS C » SOQHI/IHCHI/I
TBEP/IOM BHJIE H B PaCTBOPE. POJIBIO COSANHEHHH ATIOMHUHIS. KITaCCH(HKAIIHIO 10 33aHHBIM MHEHHEM JPYToro "
KommekcHble COCINMHCHUA ConocTaBIsATh XUMHYECKHE KpUTECPUAM; YCJIOBCKaA AJIFOMUHUA

AJIFOMUHUA.

CBOMCTBA COCTUHEHUN aTIOMUHUS
¢ 001acTAMH
npumenenus.VcenenoBatsb
CBOWCTBA U3yYaeMBIX BEIIIECTB.
Habmronats ¥ OnUChIBaTH
CaMOCTOSITEIILHO IIPOBOIUMbIE
onbIThl. HaOmoaTh XMMHUECKHE

P.YVYA.

YMeHHe yIUTHIBATh BbIICICHHbIC
YUYHUTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHYECTBE C yUUTEIEM




pEaKLHU U ONUCHIBATH UX C
HOMOLIBIO POJHOTO SI3bIKA U
s3p1ka XxuMuH. Co0monarh
MpaBUJIa ¥ IpUEMbI Oe30IacHON
paboThI ¢ XUMUYECKUMHU
BEIECTBAMHU U JTaOOPaTOPHEIM

000pyHOBaHUEM
67| 13| Onoson 051080 1 cBuHEL, PU3NYECKUE U OOGBsCHATH 3aBUCUMOCTH cBolicTB | K.YV I, AHaTM3UPOBATH U
CBHHEI XMMHYECKHE CBOMCTBA (peaKuu 0JI0Ba U CBHHIIA OT UX CTPOEHMS. | y4acTBOBAaTb B KOJUIEKTHBHOM XapakTepHU30BaTh
C KHCJIOPOJIOM, KHCIOTaMH), CpaBHUBATh CBOHCTBA 0JI0Ba U 00cyXIeHnH mpobieM, SMOIMOHAJIbHbIE
npumerenne. Comu oosa (1I) n CBHHIIA. XapaKTepU30BaTh HHTETPUPOBATHCS B TPYIITY COCTOSIHUS 1
ceuHUA (11). CBUHIOBBII BaXHEHUIINE XUMUUECKUE CBEPCTHUKOB U ITPOJYKTUBHO YyBCTBa
AKKyMYJISTOP. CBOIfCTBa 0JIOBA M CBHHIIA. B3aHMOJICHCTBOBATh M COTPYAHHYATh | OKPY’KAIOIIHX,
OOBACHATH B3aUMOCBSI3H MEXIY | CO CBEPCTHHKAMH H B3POCIBIMU CTPOHTH CBOU
HaX0XKJIEHHUEM B IPUPO/IE, ILYVY. B3aMOOTHOILICHUS
cBOifcTBaMU, OHONIOTHIECKOH CHHTE3 KaK COCTaBJICHHE I[ETIOTO U3 C UX y4eTOM; -
POJBIO U 00TACTAMH JacTed, B TOM qyclie | OIeHUBATh
NpUMEHEHHsI 0JI0Ba M CBUHIIA. CaMOCTOSITEIILHOE JOCTpanBaHUE, | CHTYalLllH C TOUKH
BOCIIOJTHEHHE HEJOCTAIONIHX | 3pEHHS IIPaBHUI
KOMIIOHEHTOB MIOBE/ICHNUS U 3THKU
P.YV].
YMeHHe cOCTaBIATh IUIaH PeNIeHUs
POOIIEMBI
68| 14| Onosown OnoBo u ceuHel. uU3nUecKue n OOBsicHATH 3aBUcUMOCTb cBolicTB | K.YV . AHanu3upoBaTh 1 JlaGopatop
CBHHEI XMMHYECKHE CBOMCTBA (peaKuuu 0JIOBa U CBHHIIA OT UX CTPOGHHS. | y4acTBOBATb B KOJUIEKTHBHOM XapakTepHu30BaTh HBbII ONBIT
C KHCIIOPOJIOM, KUCTIOTaMH), CpaBHUBATh CBOHCTBA 0JI0Ba U 00CyXIeHnH pobIeM, SMOIHOHAJIbHEIE 19.
npumenenne. Conu onosa (1I) n CBHHIIA. XapaKTepU30BaTh HUHTETPUPOBATHCS B TPYIITY COCTOSIHUS CgoiicTpa
ceuana (11). CBUHIOBBIIH BaKHEHITNE XUMUUECKUE CBEPCTHUKOB U MTPOJYKTUBHO YyBCTBa 01084
AKKYMYJISTOP. CBOIfCTBa 0JIOBA M CBHHIIA. B3aHMOJICHCTBOBATh M COTPYAHMYATh | OKPY)KAIOIIHX, ?
OOBACHATH B3aUMOCBSI3U MEXIY | CO CBEPCTHHKAMH H B3POCIBIMA CTPOHTH CBOU CBHHIA H
HaXO0XKJIEHHUEM B IPUPO/E, ILYY. B3aMMOOTHOILIEHUS ux
cBoifcTBaMH, OHOIOTHIECKOH CHHTE3 KaK COCTABJICHHE I[EJIOTO U3 C UX y4ETOM; - COEIMHEHU
POJIBIO U 00JaCTIMH yacTei, B TOM yuciie | OLEHUBATh u
MPUMEHEHHS 0JI0Ba U CaMOCTOSITEILHOE JOCTpanBaHUE, | CHTYAI[HH C TOUKH
CBI/IHLla.Ha6J'II'OJIaTb " OIMUChIBATH BOCIIOJTHCHUEC HEOOCTAIOIIUX | 3PCHUS IPABUJI
CaMOCTOATEIIbHO IMTPOBOJAUMBIC KOMITIOHEHTOB MOBCJACHUSA U DTHUKHU
onbITel. HaOmoaaTh XUMHYECKHE P.YVY/.
PEaKIMU 1 OIHCHIBATH UX C YMeHHe cOCTaBIATH IUIAH PeICHUS
ITOMOIIIBIO POAHOIO SA3BIKA U poOJIEMbI
s3p1Ka Xxumun. CoOirrogaTe
IpaBHiIa U pHEeMbl 6€30MacHON
paboTHI ¢ XUMHIECKIMHI
BEII[ECTBAMHU U JTaOOPaTOPHEIM
000pyIOBaHHEM
69 [ 15| Pewenue Bemonnenue ynpaxsenuil Ha CocraBnath ypaBHeHus peakuuil, | K.YV, IIpumensars
3amad 1 COCTaBJICHUE ypaBHEHHUH C ITIOMOIIBIO KOTOPBIX MOXHO YMeHHe 1oroBapuBaThCs 1 IIpaBHJIA JICJIOBOTO




BBITOJIHCHUE | peaKLuii, COOTBETCTBYIOLINX OCYILLECTBUTH LIEOYKH HPUXOJUTD K 00LIEMY PEIICHHIO B COTPYJHUYECTBA:
YHPaXXHEHH | 3a/laHHBIM LIEOYKaM HpEBpAICHUIT BEIECTB. COBMECTHOH IeSTeIbHOCTH; CpPaBHMBATH Pa3HbIC
Ii 10 TeMe IPEBPALICHUM, TI0 TEME OcCyIIecTBIATh pacueThl MO ILYY. TOYKHU 3PEHUS,
«Mertansl «MeTaJutbl INIaBHBIX HOATPYIII». XUMUYECKHM YPaBHEHHUSIM. YMeHue npoBOUTH CPABHEHUE U CUMTATHCS C
IJIaBHBIX PemieHne pacyeTHBIX 33/1a4 10 Vcronb30BaTh aaropuTMbl IPU KJIacCH(HKALUIO IO 33/laHHBIM MHEHHEM JIPYroro
TIOATPYIID» XUMHYIECKUM (OpMysIaM 1 pelIeHnH 3a1aq KPHUTEPHSIM; YeJoBeKa
YpaBHEHUAM P.YVY].
YMeHHUe yUUTHIBATh BbIJCICHHbBIC
YUYHUTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHae B
COTPYAHHYECTBE C yIUTEIEM
70| 16| Pemenne BhINONHEHNE yIPpaKHEHNH Ha Cocrapnare ypaBHenus peakuuii, | K.YV, [puMeHsTH
3amad u COCTaBJICHUE ypaBHEHHI C ITOMOIIIBIO KOTOPBIX MOYKHO YMeHue 1oroBapuBarthCs U TIpaBHJIa IEJIOBOTO
BBITIOJIHCHUE | peaKLyii, COOTBETCTBYIOLINX OCYILLECTBUTH LIEIOYKH HPHUXOJHUTH K OOILIEMY PEIICHHIO B COTPYJHHYECTBA:
YIPOKHEHH | 3a1aHHBIM LEIOYKaM HpEBpAICHHIT BEIIECTB. COBMECTHO# IeSITebHOCTH; CpaBHMBATH Pa3HbIC
i 10 TeMe IPEBPALICHUM, IO TeME OcCymIecTBIATH pacueThl Mo ILYY. TOYKHU 3pEHUS,
«Mertansl «MeTaJutbl TIaBHBIX HOATPYIII». XUMUYECKHM YPaBHECHHUSIM. YMeHHe IPOBOJUTH CPABHEHHUE U CUMTATHCS C
IJIaBHBIX PemieHne pacyeTHBIX 33/1a4 10 Vcnionp30BaTh aaropuTMBI IPU KJIacCH(HKALHUIO IO 33/IlaHHBIM MHEHHEM JIPYroro
HOATPYIID» XUMUYECKUM popMysiaM u pelICHUH 3a1a4 KPUTEPHSIM; YenoBeKa
YpaBHEHUAM P.YY..
YMeHHEe yUUTHIBATh BbIICICHHbBIC
YUYHTENIeM OPUSHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C YUUTEIEM
71| 17| Ipaxkrudeck | Pemrenne kadyeCTBEHHBIX TIpoBOAMTE XUMUIECKHI K.YVI. OueHnBaTh CBOU 1
ast pabota Ne | skcriepuMEHTAIBHBIX 33134 10 JKCIIepUMeHT 1o uaeHTHdukanuu | CTpouTh peueBbie BHICKa3bIBAaHUS B Yy’KHe TTOCTYIIKH;
S. Pemenne | Teme «MeTanibl IIaBHBIX BEI[ECTB C TOMOIIBIO YCTHO# M MHUCbMEHHOH (opme; MOTHBHPOBATh CBOH
9KCIIEpUMEH | moarpynm» KaueCTBEHHBIX PEaKIHH, apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;
TAJIBHBIX MOYYESHHIO COJIeH METaJJIoB 3peHust BBIPAXaTh
3a/1a4 1o rIaBHbIX moarpymmn. Habmonats ILYVY. TOTOBHOCTH B
TemMe Y ONUCHIBATh CAMOCTOSITENILHO OCYIIECTBIIATh aHAIN3 OOBEKTOB C mo00# cUTyarun
«Mertannsl HPOBOIUMBIE OIIBITHI C TOMOIIBIO | BBIACICHHEM CYILIECTBEHHBIX MOCTYIHUTH B
TJIABHBIX POHOTO SI3bIKa M SI3bIKA XUMHUH. HECYIIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
MOATPYHID) Jenate BeIBOABI IO pe3ynbTataM | P.YVY/I. TpaBUIaMHU
HPOBEJCHHBIX XUMUYECKUX yYMeHHe BbIOuparth Hauboee MOBE/ICHUS
omnbIToB.CoOMoAaTh paBuia 1 3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
pUeMbl Oe301acHON paboThI ¢ IIOCTaBJIEHHBIX 331a4. OcylecTBIATh
XMMUYECKUMH BELICCTBAMH H caMo- 1 B3aMMOKOHTPOJIb TIpoliecca
71a060paTOPHEIM 000PYIOBAHHEM BBITOJIHEHHS SKCTIEPHMEHTa,
CaMOCTOSITEIIBHO OGOPMIISITH OTUET
72 | 18| O6o6matom | Perenue 3amau 1 BBIIOIHEHHE CocCTaBnAThL CPaBHUTEINBHEIE U K.YYI. [IpumMeHsTH
ee YIPaKHEHUH, O3BOJISFOIINX 00001IaI0IIHe CXEMBI. YMeHue JoroBapuBarhes U IpaBuiIa IeJI0BOTO
HOBTOPEHUE | CHCTEMaTU3UPOBATh M 0000IIUTH [IpoBoaUTH pacueTsl MO IPUXOJUTH K OOIEMY PELICHUIO B COTPYAHUYECTBA:
o TeMe | mosy4eHHbIe 3HAHUS 110 XUMUYECKHM (hopMyniaM u COBMECTHOH JesTeNbHOCTH; CpaBHHBATH Pa3HbIC
«Meransl TeMe«MeTaulbl IJIaBHBIX YPaBHEHUSAM PEaKLUM. ILYY. TOYKH 3PEHUS;
TJIABHBIX HOATPYIID» OcCyIIecTBIATh T03HABATENbHYI0 | YMeHHe IPOBOJUTH CPAaBHEHHE U CUUTATHCS C




MOATPYIIDY pedaexcrio B OTHOILEHUH KJIacCU(HKAIIMIO 110 33AaHHBIM MHEHHEM JIPYTOro
COOCTBEHHBIX JOCTIKEHHUH B KPUTEPHUSIM; YyeJIoBeKa
npolecce pemeHus y9eOHbIX 1 P.YY..
MO3HaBaTENbHBIX 3324 VMeHHe yqUThIBATh BbIAECICHHbIC
YUHUTENEM OPUEHTHPHI IEHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C yIUTETIEM
METAJUJIBI HIOBOYHBIX HOAI'PYIIII 28 4
73 OO6mmas OO61mas XxapakTepucTHKa XapakTepu3oBaTh 001IHE K.YVY/]. AHanM3upoBaTh U [Ipe3enranu
XapakTepucT | mepexonnsix MeramioB [—VIII CBOIfCTBA IIEPEXOJHBIX METAJUIOB. | Y9acTBOBATh B KOJUICKTHBHOM XapaKTepH30BaTh o
nKa rpyni. OcoGeHHOCTH CTPOCHHUS OOBACHATH 3aBUCHMOCTh CBOMCTB | 00CYXICHUH IIPOOIIEM, SMONNOHATBHBIE «Xapaxrepu
MIEPEXOIHBIX | aTOMOB ITEPEXOIHBIX METaJIOB. MEePEXOIHBIX METAIIIOB OT HHTETPUPOBATHCS B TPYIITY COCTOSIHUS M1 CTHKA
METaJJIOB Oobume gusnyeckne u ctpoenust. O000IATh 3HAHUS U CBEPCTHUKOB U MPOIYKTHBHO YyBCTBa MIePEXOTHBI
XMMHYECKHE CBOICTBA. JIeTIaTh BBIBOJIBI O B3aMMOJICHCTBOBATh M COTPYAHMYATh | OKPY)KAIOIIHX, X
IIpumeHenne MeTamIoB 3aKOHOMEPHOCTSIX H3MEHEHHUIT CO CBEPCTHUKAMU U B3POCIIBIMH CTPOHTH CBOU METaJLIOB)»
CBOMCTB MEPEXOIHBIX METAIJIOB. ILYVY. B3aMOOTHOILICHUS
IIporrosupoBats cBOICTBa CHHTE3 KaK COCTaBJICHHE I[ETI0TO U3 C UX y4eTOM; -
HEeH3y4IEeHHBIX JIEMEHTOB H X JacTed, B TOM qyclie | OIeHUBATh
COCIMHEHHUIT Ha OCHOBE 3HAHUH O | CaMOCTOSATEIbHOE JOCTpanBaHUE, | CHTYalLllH C TOUKH
TlepronnueckoM 3akoHe BOCIIOJTHEHHE HEJIOCTAIOIIMX | 3pEHHUS IIPABIII
KOMITOHEHTOB TIOBE/ICHUS U STHKU
P.YV/I.
YMeHHe COCTaBIIATh IUIaH PelICHUs
poOIEeMBI
74 Xpom Xpom. Pusnueckrue CBONCTBA OO0BscHATE 3aBHCUMOCTS cBOMCTB | KLYV /. AHaM3MpOBaTh U [Ipesenranu
Xpoma. XUMHAYECKHe CBOCTBa XpOMa OT €r0 CTPOCHUSL. Y4acTBOBATh B KOJUIEKTHBHOM XapaKTepH30BaTh a1 «Xpom 1
XpoMa (OTHOIIEHHE K BOJSTHOMY XapaxTepu3oBaTh BaXKHEHIIHE 00CyXIeHUH TIPOOIIEM, SMONNOHATBHBIE ero
napy, KUCJIOpOy, XJIopy, (dusnYecKre 1 XMMUYECKHe HUHTETPUPOBATHCS B TPYIITY COCTOSIHUS COCTMHEHHUS
pacTtBopam kucnor). [Tomyaerne cBoifctBa xpoma.ComnocTaBIaTh CBEPCTHHUKOB M IPOIYKTUBHO qyBCTBa »
U IPUMEHEHHE XpoMa XMMHYECKHE CBOMCTBa XpoMa ¢ B3aHMOJICHCTBOBATh M COTPYAHMYATh | OKPY)KAIOIIHX,
o0JIacTsIMU TPUMEHEHUSL. CO CBEPCTHUKAMH U B3POCIIBIMH CTPOHTH CBOU
ILYVYI. B3aMMOOTHOIIECHUS
CHHTE3 KaK COCTaBJICHHE IIeJI0T0 U3 C UX Y4€TOM; -
qacTed, B TOM qucie | OLeHUBATDH
CaMOCTOSITEIbHOE JOCTpauBaHKe, | CUTYallUH C TOYKH
BOCIIOJTHEHHE HEJIOCTAIOINIHX | 3pEHHUS IIPABIII
KOMITOHEHTOB TIOBE/ICHNUS U STHKU
P.YYI.
YMeHHe cOCTaBIATH IUIAH PeICHUS
po0JIEMbI
75 Xpom Xpom. dusnyeckue cBoicTBa OO6BsacHATS 3aBUCHMOCTS cBoiicTB | KLYV /I, IIpumensars Ipesenramu | JemoncTpa
Xpoma. XUMHYECKHe CBOHCTBA XpOMa OT €r0 CTPOCHUSL. Yy4acTBOBATh B KOJUIEKTUBHOM TIPaBHJIA IEJIOBOTO a1 «Xpom 1 107078
XpoMa (OTHOIIEHHE K BOJSTHOMY XapaxTepu3oBaTh BaXXKHEHIIIHE o0CyXIeHnH TIPOOIIEM, COTPYAHHYECTBA: ero BsaumosieiicTs
napy, KUCIOpO/IY, XJIOpY, (u3HIecKre U XUMAYECKHe HHTETPUPOBATHCS B TPYIITY CpaBHUBATH Pa3HBIE | COSNUHEHHUS e Xpoma ¢
pactBopam kucnor). [Tomyaenne cBoiictBa xpoma.ComocTaBiiaTh CBEPCTHHUKOB M IIPOIYKTUBHO TOYKH 3PEHUS; » COJITHOM

1 [IPpUMEHCHHUE XpoMa

XUMWYECKHAE CBONCTBA XpomMma C

B3aUMOJICCTBOBATH U COTpyAHNYATh

CUUTATHCA C

KHCJIOTOM 6e3




00J1aCTSIMU TPUMEHEHUS. CO CBEPCTHHKAMH U B3POCIBIMU MHEHHEM JIPYTOTro JocTyma
HaGmrogate 1 OnMcHIBaThL ILYVY. YeJI0BeKa BO3/lyXa
JEMOHCTPUPYEMbIE OTBITHI CaMOCTOSITENILHOE BBIIEICHUE U

(hopMyHpoBaHHeE MTO3HABATEILHON

L[eJIY; IPUMEHEHUE METOI0B

UH(OPMAIIMOHHOTO MOHNCKA, B TOM

4ycle ¢ IOMOIBI0 KOMIBIOTEPHBIX

CPEICTB.

P.YV].

HaxoauTh anropuT™ BBINOIHEHUS

HIOCTABJICHHOH 3a/1a4u

76 Coenunenust | CoenuneHus xpoma. Mi3meHnenue XapakTepu3oBaTh BaKHEHIINE K.YVY]. IIpumensars [Ipesenranu
XpoMa. OKHCIIUTEIIbHO- XMMUYECKUE CBOUCTBA ‘YMeHue 1oroBapuBaThCcs U IIpaBUIIa J1eJI0BOr0 s «XpoM U
3aBHCHMOCT | BOCCTAHOBUTENBHBIX U KHCIOTHO- | COEIMHEHUH XpoMa. HNPUXOANTH K 00IIEMy PEIICHHIO B COTPYAHHYECTBA: ero
b CBOWCTB OCHOBHBIX CBOICTB OKCHIOB U YcraHaBIUBaTh 3aBUCUMOCTh COBMECTHOH JIEATEIBHOCTH; CPaBHUBATh PAa3HBIE | COSIAUHEHHUS
OT CTCIICHU THIPOKCHIOB XpOMa C POCTOM MEXIY KHCIIOTHO-OCHOBHBIMH ILYY. TOYKHU 3pEHUS, »

OKHCIIC-HHSl | CTETICHU OKHCIICHHSI. CBOICTBaMH OKCHIIOB U ‘YMeHue MpoBOAUTH CPABHEHHE H CUHUTAThHCS C
MeTajia AmdoTepHBIe CBOMCTBa OKCHIA | THIPOKCHUIOB XpOMa M 3HAUCHHEM | KIaCCH(HKAIHIO 110 33aHHBIM MHEHHUEM JPyroro

runpokcuaa xpoma (I1I). CTENEHU OKHUCIICHHUS. KpUTEPUSIM; YyeJIoBeKa

Oxkucnenue coneit xpoma (I1I) B XapakTepu3oBath aM(pOTepHBIC P.YVI.

Xpomartsl. B3anMHbIe Tepexo st CBOIfCTBa OKCHJa ¥ THAPOKCHIA YMeHHe yIUTHIBaTh BBIICICHHBIE

XpOMAaToOB U TUXPOMATOB. xpoma (III). OmuceBath YUUTEIIEM OPHEHTUPHI eI CTBUS B

XpoMaThl U IUXPOMATHI KaK B3aMMHBIE IIEPEXO0/IB XPOMATOB | HOBOM yd4eOHOM MaTepuaie B

oxuciurenu. [Toanoe JIUXPOMATOB. COTPYIHHUYECTBE C yUUTEIEM

paznoxeHue Boj1oi coneit

xpoma (IIT) co cnabbiMu

JBYXOCHOBHBIMH KHCIIOTAMH.

KommiekcHble coequHeHNs

XpoMa.

77 Coenmunenust | Coenunenus xpoma. VizmeHeHne XapakTepr3oBaTh BaKHEHIINE K.YVY]. IIpumenars Ipesenrau | JlemoncTpa
XpoMa. OKHCIIUTENIBHO- XMMUYECKHE CBOHCTBA YMeHue 10roBapuBaThCs U IpaBuiia JeJI0BOTO s «XpoM U IMH.
3aBUCHMOCT | BOCCTAHOBHUTEJIbHBIX U KHCIOTHO- | CO€AMHEHUH XpoMa. MPUXOAUTH K OOILEMY PELICHUIO B COTpYJHUYECTBA: ero OcaxneHne
b CBOMCTB OCHOBHBIX CBOWMCTB OKCHJIOB U YcraHaBIuBaTh 3aBUCHMOCTh COBMECTHOM /1€ TeIbHOCTH; CpaBHMBATh pa3Hble | COCOUHEHMS | rumpokcuma
OT CTENEHU TUAPOKCUIIOB XpOMa C POCTOM MEXY KHCIOTHO-OCHOBHBIMU ILYY/. TOYKH 3pEHUS; » xpoma (IIT) u
OKHCIIe-HHSl | CTETICHN OKHCIICHHSI. CBOICTBaMH OKCHJIOB 1 ‘YMeHHe MPOBOIUTH CPAaBHEHHE U CUUTATBCS C OKHCJICHHE ero
MeTania AmdoTepHbIe CBOWCTBA OKCHAA U | THAPOKCHIOB XpOMa U 3HaUeHUEM | KilacCU(HKAIIMIO 10 331aHHBIM MHEHHEM APYroro MEPOKCHIOM

ruapokcuaa xpoma (I1I). CTETNEHU OKHUCIICHUS. KPUTEPUSIM; qesoBeKa ;OHOPOM'
Oxkucnenue coneit xpoma (111) B XapakTepH30BaTh aM(POTEPHBIC P.YVI. H:I?(J;(;):dzlize
Xpomartsl. B3anMHbIe mepexo st CBOIfcTBa OKCHa ¥ THAPOKCHIA YMeHHe yIUTHIBAaTh BBIICICHHBIE AMMOHHSL.
XpOMAaToB M AUXPOMATOB. xpoma (IIT). OmrceBath YUYHUTENIeM OPUEHTHPHI IeHCTBHS B JlaGopatop
XpoMaThl U UXPOMATHI KaK B3aMMHBIE IIEPEXO/IB XpOMATOB M | HOBOM y4eOHOM MaTepuaie B HbIii OTBIT
oxuciuteny. [loanoe nuxpomaros. MccnenoBats COTPYIHHYECTBE C yUUTEIEM 20,
pasJioKeHue BOAOoH comeit CBOHCTBA U3y4aeMBbIX BEILECTB. .

xpoma (III) co cmabeiMu Habnronate neMoHCTpUpYEMBIE I Ceoiicta
JIByXOCHOBHBIMH KUCJIOTAMH. CaMOCTOSITEJIbHO IIPOBOAUMBIC COEIMHEHN

KowmruiekcHbie coeTmHEHMS

OIIBITHI. Ha6.IIIOIIaTI> XUMHNYCCKHC

1 Xxpoma




Xpoma.

pEaKLHU U ONUCHIBATH UX C
HOMOLIBIO POJHOTO SI3bIKA U
s3p1ka XxuMuH. Co0monarh
MpaBUJIa ¥ IpUEMbI Oe30IacHON
paboThI ¢ XUMUYECKUMHU
BEIECTBAMHU U JTaOOPaTOPHEIM

000pyHOBaHUEM

78 Mapranen Mapranen — Gu3HIECKHe U XapakTepr30BaTh BaKHEHIINE K.YYA. IIpumenarTs [Ipesenranu
XMMHYECKHE CBOICTBA (bu3nUecKre U XUMHYECKUE YMeHue noropapuBarthcs U MIpaBHJIa JEI0BOTO o
(OTHOILIIEHHE K KUCIIOPOLTY, CBOIfcTBa MapraHIia 1 ero MPUXOAUTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA: «Mapranen
XJIOpY, pacTBOpaM KHCJIOT). coenuHaeHni. OOBACHATH COBMECTHOH JIeSTeIILHOCTH; CpaBHUBATH Pa3HBIE | U €ro
Ilomy4yenue u npuMeHeHne 3aBUCHMOCTb CBOMCTB Mapranua ILYY. TOYKHU 3PEHU, COCAMHEHMS
mapranna. Okena Mapranna (IV) | ot ero crpoennst. Comnocrasisth ‘YMeHue mpoBOJUTH CPaBHEHHE U CUUTATHCS C »

KaK OKHCJINTENb M KaTalnu3aTop. XMMHYECKHE CBOMCTBA MapraHna | KIacCH(HKAIHIO 10 33TaHHBIM MHEHHEM JPYTOro
IlepmaHranaT Kanust Kak U €ro COeIUHEHHUH ¢ 00IacTsIMH KPHUTEPHSIM; YeJoBeKa
oxucnurens. OKCUA U TUAPOKCUA | MPUMEHEHHs. XapaKTepHu30BaTh P.YVYI.

mapranna (II): moxydenue u okcug Mapranma (IV) xak ‘YMeHue yauThIBaTh BBIICICHHBIC

cBoiictBa. CoeJUHEHUs MapraHiia | OKHCIIUTENb U KaTalu3aTop, YUYHTENIeM OPUEHTHPHI JeHCTBYS B

(III). Manranar (VI) xanus u MepMaHTaHaT KaJIns KaK HOBOM y4eOHOM MaTepHaie B

manranart (V) xaums, ux OKHCITHTEITb. COTPYAHHYECTBE C yIUTEIEM

HOJTy4YeHHE.

79 Mapraneng Maprasnen — ¢Gu3nyecKkue u XapakTepru3oBaTh BaKHEHIINE K.YVY]. Bripaxath [Ipesenrauu | JdemoncTpan
XHMHYECKHE CBOICTBA (u3HIeCKUe 1 XUMUIECKHE YMeHne 1oroBapuBaThCs U MIOJIOKUTENIFHOE o HH.
(oTHOLIEHHE K KUCITIOPOLTY, CBOIfcTBa MapraHIa 1 ero HNPUXOINTH K 00LIEMY PEIICHHIO B OTHOILICHUE K «Mapranen | Pa3znoxenue
XJIOPY, pacTBOpaM KHCJIOT). coenunaeHni. OOBACHAT COBMECTHOH JIeATEIILHOCTH; mponeccy U ero MEPOKCHIA
ITonydeHue u npuMeHeHe 3aBHCUMOCTb CBOICTB MapraHua ILYY . MO3HAHHUS: COEIMHEHMs | BOJOpOJa
mapranma. Oxcug mapraana (IV) | or ero crpoerns. ConocTaBisTh CaMOCTOSITEIFHOE BBIICNICHUE U TIPOSIBIIATH » o
KaK OKHCJINTENb M KaTalnu3arop. XMMHYECKHe CBOMCTBa MapraHiua | ¢GopMyInpoBaHHe ITO3HABATEIBHON BHHMaHHeE, NeWCTBUEM
Tlepmanranar kamus Kax U €T0 COeIUHEeHHI! ¢ 00macTaMu LeTH; TIPUMEHEHUE METOIOB yIHUBIICHHE, JTMOKCHA
oxucnuTens. OKCHA ¥ THAPOKCHA | MPUMEHEHHs. XapaKTephu30BaTh MH()OPMAIIMOHHOTO TONCKA, B TOM KeJTaHue OoJbIne MaprasIa.
maprania (II): moxydenue u okeun Mapranna (IV) kak YHCJIE C TOMOILBIO KOMIIBIOTEPHBIX y3HaTh YMeHue JlaGopaTopH
cBoifctBa. CoeJMHEHNUS MapraHiia | OKHCIIUTENb U KaTalu3aTop, CpeJCTB. OLICHUBATh blif onbIT 21.
(III). Mawnranar (VI) xanmus n MEepMaHIraHaT Kalus Kak P.YYA. 3HaYMMOCTh CBOEH CaoiicTBa
Mmanranart (V) xaums, ux oxucnurens. Mccnenosars HaxomuTh anropuT™ BBITOJTHEHHS TI03HABATEIBHOMN Maprasia u
THOJTydYeHHE. CBOIfCTBa U3y4aeMBbIX BEIICCTB. IIOCTaBJIEHHOH 3a1auu. JIeSITEeNbHOCTH. ero

HaGmonaTs 1 ommuckBaTh COeIMHEHNIT

JIEMOHCTPAIOHHBIC U
CaMOCTOSITEIILHO MIPOBOIHMBIE
onbITel. HabmonaTs XuMudeckue
PEaKIMU U OIHUCHIBATH UX C
TIOMOIIIBIO POTHOTO SI3BIKA U
si3pIKa Xxumun. Co0irrogaTe
MpaBmIa U IIPUEMBI 0e30MaCHON
pabOThI C XUMHUYICCKUMHU
BEIICCTBAMHU U JIAOOPATOPHBIM
000pyHOBaHUEM




80| 8 [Kenesoxak | IKeneso. Haxoxnenue B XapaKkTepu30BaTh JKEJIE30 KaK K.YYA. BeripaxaTts [Ipesentauu | JIabopaTop
XUMHYECKHH | mpupoje. 3HaueHHe xKee3a Uit XUMHUYECKHH 31€MEHT. YMeHue 1oropapuBaThes U MOJIOKUTEIBHOE g «Keneso HbIH ONBIT
JJIEMEHT OpraHM3Ma YeNlOBeKa. OOBACHATH B3aUMOCBSI3H MEXy | IPUXOAUTE K 00IIeMy PEIICHHUIO B OTHOIICHHUE K U ero 22.
Ha- X0XKIEHHEM B TIPUPOJIE, COBMECTHOH JEATEIbHOCTH; npoueccy COCAUHEHUS | Py ueppe
CBOIcTBaMU U OHOJIOTHIECKOI ILYY . MO3HAHUS: » MHHEpATOB
ponsio xene3a. MccnenoBars CaMOCTOSITENILHOE BBIIEICHUE U MIPOSBIATH Kenesa
CBOIfCTBa M3y4aeMBIX BEUIECTB. (hopMyHpoBaHHE MTO3HABATEILHON BHHIMaHUeE,
Ha6mronaTs 1 onmuceBaTh LETH; IPUMEHEHUE METOTI0B yIUBJICHHE,
CaMOCTOSITEJIFHO MPOBOIMMBIE MH(OPMAIIMOHHOTO TIOMCKA, B TOM JKeJTaHue OoJbIe
onbIThl. COOMIONATH IPaBHUiIA U YHCIIE C MOMOIIBIO KOMIBIOTEPHBIX y3HaTb YMEHHE
HpHeMBbI Oe30ITacHON paboTHI ¢ CPEICTB. OLICHUBATh
XUMHUYECKUMHM BEIIECTBAMH K P.YVYI. 3HaYMMOCTb CBOCH
71a60paTOPHEIM 000PYIOBaHHEM HaxoauTh aaropuT™ BBITOJIHEHHUS MI03HABATEIbHOMN
[IOCTaBJICHHOH 3a/1auH. JeATeIBHOCTH.
81| 9 |[Xenezo— ®dusnyueckre CBOMCTBA JKeTe3a. XapakTepu3oBaTh Kele30 Kak K.YV /. Bripaxats [Ipezenranm | leMoHcTpan
IIPOCTOE XuMHuecKue cBOicTBa xkele3a npoctoe BeniecTBo. OOBICHATH YMeHue JoroBapuBaThCs U MIOJIOXKUTEJIbHOE s «Kenezo WM.
BEILIECTBO (B3aMMoOEHCTBHE C KHCIOPOAOM, | 3aBHCHMOCTB CBOMCTB JKeJie3a OT | IPUXOANTH K 00IIEeMy PEIICHHIO B OTHOILCHHUE K U ero Komnexnust
XJIOPOM, Cepoi, yrieM, Booi, €ro cTpoeHus. XapakTepu3oBaTb | COBMECTHOM NEATEIbHOCTH; npoueccy coenuHenust | «XKenezo n
KHCIIOTaMH, PaCTBOPaMU COJIEH). BayKHEHIINE (pu3nuecKkue u ILYY. TO3HAHMSA: » €r0 CIIJIABBI».
CrunaBel 2kese3a ¢ yriiepoaoM. XHUMUYECKUE CBONCTBA jKene3a, CaMOCTOSITEIbHOE BBLAEICHUE U TIPOSIBIIATH JlabopaTopH
Ilonmy4yenue u npuMeHeHNE CHOCOOBI €r0 MOTyYeHUSI. (hopMyIHpoBaHHE TO3HABATEIBHON BHUMAHHUE, bIif ONbIT 23.
skenesa. Kopposus xenesa u ConocTaBiaTh XUMUYECKUE LeJIH; TIPUMEHEHUE METOZI0B yIUBJICHHE, CaoiicTBa
CITOCOOBI 3aMINTHI KEITE3HBIX cBoifcTBa Xkerne3a ¢ obnacTsIMu MH()OPMAIIMOHHOTO TONCKA, B TOM KeJTaHue OoJbIne JKeresa
W3/IENUI OT KOPPO3HH. NpUMEHeHHs. XapaKTepu30BaTh YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX y3HaTb YMEHHE
MpOIecC KOPPO3HH XKeJle3a ’ CpeJCTB. OLICHUBATh
CrocoObI 3aIUTHI XKeJe3a OT P.YVY. 3HAYUMOCTh CBOEH
koppo3uu. Mccnenosars HaxoauTp alropuT™ BBINOJIHEHUS T03HABaTENLHON
CBOIfCTBa M3y4aeMBbIX MOCTaBJICHHOI 3a1a4un. JIeSITEebHOCTH.
BemectBHabmonats
OIIUCHIBATh IEMOHCTPAI[OHHBIE 1
CaMOCTOSITEIILHO MPOBOIMMBIE
omnbIThl. HabmronaTs xumudeckue
pC€aKkirn U ONMMChIBATh UX C
MIOMOIIBIO POJHOTO SI3BIKA U
a3p1ka XxuMu. Coomonars
MpaBHJIa U IIPHEMBI Oe301acHoN
pabOThI C XUMHUYIESCKUMHU
BEII[ECTBAMH U JTaOOPaTOPHEIM
000pyzOBaHUEM
82 | 10 | Coemunenus | Coemunenus xenesa. Cpauenue | XapakTepu30BaTh BaKHEHLINE K.YVYI. IIpumensars IIpe3enTanu
xKemesa KHCJIOTHO-OCHOBHBIX U XUMHYECKHE CBOWCTBA YMeHue 10roBapuBaThes 1 npaBuiIa JeJI0BOr0 s «Keneso
OKHUCIIMTCIIbHO- CO@)II/IHBHI/II\/'I JKeesa. CpaBHl/lBaTb NPUXOOUTH K 06Luemy PCUICHUIO B COTpYyAHHUYECTBA: " €ro
BOCCTAHOBHUTEIILHBIX CBOMCTB KHCIIOTHO-OCHOBHBIE 1 COBMECTHOH JIEITEIILHOCTH; CPaBHUBATH Pa3HbIE | COSIXUHEHHMS

rugpokcuna xenesa (II) u
rugpokcua xenesa (I11). Comn

OKHCJIMTCIIBHO-
BOCCTAaHOBUTEJIHHBIC CBOMCTBA

ILYV]I.
YMCHI/IG IIPOBOJIUTHL CPABHCHHUC U

TOYKHU 3PCHUS;
CUHUTATHCA C

»




xenesa (I1) u xenesa (I11).

rugpokcuna xenesa (II) u

KHaCCI/I(I)I/IKaLII/I}O 10 3aJaHHBIM

MHEHHEM JIPYTOro

Metoas! nepeBosa cosuen rugpokcuna xenesa (I10). KpUTEPUSIM; yeJloBeKa
xkenesa (II) B comn sxenesa (III) m | ComocTaBiasTs XUMHIECKHE P.YY..
obpatHo. [TonHOE paznoxenue CBOMCTBa COEIMHEHUH Kene3a ¢ ‘YMeHue yuuThIBaTh BbIICICHHbIE
BoJo# couneit xenesa (I1I) co 001acTAMHU IPUMEHEHUSL. YUUTEIeM OPHEHTHPHI 1CHCTBUS B
cJ1abBIMH IByXOCHOBHBIMU XapaxTepu3oBaTh METOMHI IIepe - | HOBOM y4eOHOM MaTepHale B
kucinotamu. OKHCIUTEIbHBIE BoJa coneii xxenesa (II) B comun COTPYIHHYECTBE C yUUTEIEM
CBOMCTBA COCIMHCHUH xkenesa (III) u obpatHo.
xkenesa (I1I) B peakumsix ¢
BOCCTAHOBHUTEISIMU
(M0 IMI0M,CEPOBOIOPOTIOM 1
Meqpio0). LlnaHnaHbIe KOMIUIEKCHI
kene3a. KauecTBeHHbBIE peaknnu
Ha nonsl xene3a (1) u (III).
DeppHuThl, UX MOTyYSHUE U
IpUMEHEHHE.
83| 11| Coemnnnenms | Coenuuenus xene3a. CpaBHenne | XapakTepu3oBaTh BaKHEHIINE K.YVI. OuenuBath Ipesenranu | [leMoHcTpa
xKeesa KHCJIOTHO-OCHOBHBIX H XUMHYECKHE CBOICTBA YMeHHe caMoCTOsTEeIEHO COOCTBEHHYIO s «Keneso UM,
OKHCIHUTENBHO- coenuHEeHNUH xene3a. CpaBHUBATh | OPraHU30BBIBATH yIeOHOE y4eOHyI0 U €ro Ocaxnenne
BOCCTQHOBHTEJIHHBIX CBOMCTB KHCJIOTHO-OCHOBHBIE U B3aMMO/JICHCTBHUE B IPyIIIIEe JIeSITEIbHOCTb: CBOU | COCIUHEHUs | rumpokcmia
rugpokcuna xenesa (1) u OKHCIIUTEIIbHO- ILYY . JOCTHKCHUS, » xenesa (II) n
runpokcuna xenesa (I11). Comn BOCCTaHOBHTEIILHBIC CBOUCTBA YMEHUEOCYIIECTBIIATh aHAIN3 CaMOCTOATENBHOCTh OKHCIICHHE ero
kenesa (1) u sxemnesa (1D). rugpokcua xenesa (II) u 00BEKTOB C BBIJETICHHEM , HHULIUATUBY, Ha BO3/yXe
MeTob1 epeBoia cojei ruapokcua xenesa (I1I). CYILIECTBEHHBIX M HECYIIECTBEHHBIX OTBETCTBEHHOCTb,
xenesa (II) B comn sxenesa (III) u | ComocTaBiasTs XUMHYIECKHE MIPU3HAKOB;OCYILECTBIIATH CUHTE3 IPUYKHBI Hey a4
obpatHo. [TonHOE paznoxeHne CBOMCTBa COEIMHEHUH Kenesa ¢ KaK COCTaBJICHHE LIEJIOTO U3 YaCTeH.
BoJo# coueit xenesa (I1I) co o0JIacTsIMI TPUMEHEHHSL. P.YVYA.
cy1abBIMK JIByXOCHOBHBIMU XapaxTepu3oBaTb METO/HI 1tepe - | YMeHnssOcyIecTBIsTh HTOTOBBIN 1
kuciotamu. OKHCIUTENEHBIE BoJIa coneii xxenesa (1) B comun MOIIATOBBIA KOHTPOJIb IO
CBOICTBA COCIMHEHUH skenesa (I11) u pe3yabTary;
skenesa (I1I) B peakuusx ¢ obparHo.Habmonats AJIeKBaTHO BOCTIPUHUMATD OLICHKY
BOCCTAHOBHTEIISIMU JEMOHCTPUPYEMBIE OIBITEL. YUHATEIs
(MOAKUAOM,CEPOBOAOPOJIOM U HaGmronate XuMuueckue
Menpio0). LlnannaHble KOMIUIEKCHl | peakInH U ONUCHIBATh UX C
xene3a. KauecTBeHHbIE peakiin MIOMOIIBIO POJTHOTO SI3bIKA U
Ha noHsl xene3a (1) u (III). SI3BIKA XUMHUH
DeppuThl, UX MOJIYUYEHUE U
NpHMEHEHHE.
84 12 | Menn Mens. HaxoxeHue B mpupoJe. O0bscHATh 3aBUCUMOCTh cBOHCTB | K.YV /. OrieHuBaThH [Ipe3enTanu
Bronornueckast pois. MEJH OT €€ CTPOCHHSI. YMeHHe caMOCTOSTETEHO COOCTBEHHYIO 1 «Menp 1
Ouznueckrue 1 XUMHUYESCKUE XapakTepH30BaTh Ba)KHEUIIIHE OpraHn30BbIBaTh yueOHOE y4eOHyI0 ee
cBoifcTBa Mea (B3aMMOJeHCTBHE | (DU3MUECKUE M XUMHIECKHE B3aMMO/JICHCTBHE B IPyIIIIe JeATETbHOCTE: CBON | COeIMHEHHUS
C KUCIIOPO/IOM, XJIOPOM, CEpoii, cBoiicTBa Menu u ee coequHenud. | ILYY/. JIOCTUXKEHUS, »
KHUCJIOTaMU-OKHUCIIUTCIISIMU, ConocTaBIsATh XUMHYECKHE yMeHI/IeOCyU_IeCTBJ'[S[Tb AHaJIN3 CaMOCTOATCIBHOCTh
xyopuiom xkenesa (II1)). CBOWCTBA MEIIM U €€ COCIMHCHUI | OOBEKTOB C BHIICICHAEM , UHUIIUATHUBY,
BzaumopelicTue Meau ¢ ¢ 001acTsIMU IPUMEHEHUSL. CYIIECTBEHHBIX M HECYIECTBEHHBIX OTBETCTBEHHOCTb,




KOHIIEHTPHPOBAHHBIMHU COJISHOM,
OpOMOBOIOPOIHON U
MOJ0BOIOPOTHOM KHCIIOTaMH 0e3
noctyna Bo3ayxa. Ilonydyenue u
npuMeHeHne Meau. Oxcun u
rugpokcug Meau (I1). Comm
menu (11). Menuslii kymopoc.

Ammuakatsl Mmeau (1) u meau (11).

Iomyuenune okcuna menu (1)
BOCCTaHOBJICHHEM THIPOKCHIIA
meau (II) rimoko3zoii. [lomyuenue
xsopua u noauaa me-au (1).

XapakTepu3oBaTh
MPOMBIILIEHHBIE CIIOCOOBI
HOIY4eHHs MEIH.

MIPU3HAKOB; OCYLIECTBIIATH CHHTE3
KaK COCTaBJICHUE 1IEJI0r0 U3 YaCTeH.
P.YV/.
‘YMeHus 0CyIECTBIIATh UTOTOBBINA U
MOIIArOBBIA KOHTPOJIb IO
pe3ynbTary;

AZIeKBaTHO BOCHIPMHHUMATD OLICHKY
YUUTETS

NPUYUHBI HEYAad

85| 13| Menn Menb. HaxoxaeHue B IpupoIe. OOBACHATEL 3aBHCUMOCTE cBocTE | K.YV, OuenuBarh Ipesenranu | Jlaboparop
Bronornueckast pois. MEJH OT €€ CTPOCHHSI. CTPOUTH PEeUEBbIC BBHICKA3bIBAHUSA B COOCTBEHHYIO s «Menp u HbIH ONBIT
Ouznueckue 1 XUMHYECKUE XapaxTepu3oBaTh BaKHEHIINE HMHCBMEHHOH (opme; y4eOHyI0 ee 24, CroiicTsa
cBoifcTBa MeaM (B3aMMOJEHCTBHE | (DPU3MUECKUE M XUMHUIECKHE apryMEHTHPOBATh CBOIO TOUKY JEeATeIbHOCTb: CBOM | COCAMHEHHS | menu, ee
€ KUCIIOPO/IOM, XJIOPOM, CEpoii, CBOICTBA MEIU U €€ COEIUHCHUH. | 3peHHs JIOCTHXKEHHS, » CILUIABOB U
KHCJIOTaMHU-OKUCIIUTENSIMH, ConocraBisiTh XUMUYECKHE ILYVY. CaMOCTOSTEIbHOCTh COEeIMHEHHUI
xyopuzoM xxenesa (1I1)). CBOWCTBA MEIH U €€ COeNUHEeHUI | YMeHue peoOpa3oBBIBATE | , HHULIUATUBY,
BsanmoneiicTBue menu ¢ ¢ 00MacTsIMU IPUMEHEHUSL. nH(OpPMAIMIO M3 OJHOTO BUJA B | OTBETCTBEHHOCTH,
KOHLEHTPUPOBAaHHBIMH COJISTHOM, XapakTepu3oBaTh JIpYroM. TIPUYMHBI HEyaa4
OGpOMOBOIOPOIHON 1 HPOMBIIUICHHBIE CIIOCOOBI P.YV/.
HOJOBOIOPOAHON KHCIOTaMu 0e3 | moxydeHust Mmenu. MccnenoBars KOHTPOJb B (hopMe CITNUCHHUS
Jgoctyma Bo3ayxa. [lomydenue u CBOIfCTBA M3y9aeMBIX BEIIECTB. crocoba AeHCTBHS U €TO pe3ynbTaTa
npuMeHeHne Meau. Okcun u Ha6monaTs 1 omuceBaTh C 3aJJaHHBIM STAJOHOM C
ruapokcua meau (11). Comn CaMOCTOSITEJILHO MPOBOIMMBIE LEeJIbI0 OOHAPYKEHUS OTKIOHEHUH U
menu (11). Mennslii kymopoc. ombITel. HabmogaTh XUMUYecKHe | OTIIMYHWiL OT STaoHa
Awmmmuaxatsl Menu (I) m menu (II). | peakiuu 1 onMCHIBaTh UX C
[Monyuenue oxcuna menu (1) ITOMOIIIBIO POAHOTO SI3bIKA U
BOCCTaHOBJICHHEM T'HIPOKCHIA s3b1ka xuMun. Cobmonarh
menu (1I) rmoko3oii. [Toydenue NpaBHiIa U IIPHEMbI Oe30macHon
xyiopuza u noguaa me-au (I). paboThI C XUMUYECKIMHU
BEIIECTBAMH 1 TaOOPaTOPHEIM
000pyIOBaHUEM
86 14 [IpakTuueck | Pemenue 3ama4 1o noxy4eHuIo IIpoBoauTh XMMHYECKHHA K.YY/. O1eHuBarhL
ast pabota Ne | 3aaHHBIX BelecTB (METHOTO SKCIIEPHMEHT I10 TIOJIyIECHHIO CTPOUTH pedeBbIe BEICKA3bIBAHUS B COOCTBEHHYIO
6. KyIopoca) 3aJlaHHBIX BemlecTB. Habmonars MUCEMEHHOM (opMe; yaeOHYI0
«[Tomyuenue U OTIUCHIBATh CAMOCTOSITEIILHO apryMEHTHPOBATh CBOIO TOUKY JIeATEIbHOCTD: CBOH
MEJTHOTO MPOBOJIVIMBIE OIBITHI C IIOMOIIBIO | 3pEeHHS JOCTVIKESHUS,
KyTIopoca.» POMIHOTO S3bIKA U SI3BIKA XUMHH. IL.Yya. CaMOCTOSITEJIBHOCTh
Jlenate BBIBOABI 110 pe3ysibTaTaM Ymenue peoOpa3oBHIBATE | , THUIIUATHBY,
MPOBEICHHBIX XUMUIECKHAX nH(OPMAIMIO M3 OJHOTO BHAA B | OTBETCTBEHHOCTH,
ombIToB. CoOIIOaTh IpaBuUiIa IPYTOH. TIPUYUHEI Heyaad
pUeMbl 6€301acHON paboThI ¢ P.YVI.

XMMHYECKIMU BEIECTBAMH U
J1a00paTOPHBIM 000PYIOBaHUEM

KOHTPOJIb B (hOpPME CITHYCHHS
croco0a IeicTBUS ¥ ero pe3ysbTaTa




C 3aITaHHBIM 3TaJIOHOM C

HETbI0 0OHAPYXKEHUS OTKIIOHEHHH U

OTJIMYUHN OT 3TAJOHA

87 | 15| Pewenue BrImonHeHue yrnpaxHeHni Ha Cocrasiste ypaBaenus peakuuii, | K.YV, OuenuBath
3amad 1 COCTaBJICHUE ypaBHEHHI C TTOMOIIIBIO KOTOPBIX MOXHO WHUIMATUBHOE COTPYAHHYECTBO B COOCTBEHHYIO
BBIMIOJIHEHUE | pPEaKIHi, COOTBETCTBYIOMINX OCYIIIECTBUTH LIETIOUKU MOUCKe U cOope HH(pOpMALIH y4eOHyI0
YHIpaXHECHU 3aIaHHBIM I[EITOYKaM IPEBPALICHUH BEILECTB. ILYY. JIEATEILHOCTD: CBOH
it o Teme npeBpanieHni, mo reme «Meap 1 | OCYyIIECTBISITH pacueThl O YCTaHOBJIEHHE MPUYUHHO- | JOCTIKEHUS,
«Menp uee | ee COEIMHEHH» XUMHYECKUM yPaBHEHHSM. CIIEACTBEHHBIX CBfA3€H; MOCTPOEHHE | CAMOCTOSTEILHOCTD
COeIMHEHHUS Hcnonb30BaTh alnropuTMBI IpU JIOTUYECKOM LEMH pacCyKAEHUH, | , THULIUATHUBY,
» pelIeHNnH 3a1a4 JI0Ka3aTeNbCTBO; BBI/IBIDKEGHHE | OTBETCTBEHHOCTH,
THIIOTE3 U UX 0OOCHOBAHUE. MIPUYUHBI HEy a4
P.YV/I.
YMeHHe cOCTaBIATh IUIaH PeNIeHUs
pOOIEMBL.
88| 16| Cepedpo Cepebpo. dusnueckue u OOBACHATH 3aBUCUMOCTE cBolicTB | K.YV, BeIpaxats JemoHcTpa
XUMHYECKHE CBOICTBA cepebpa OT ero CTPOCHHSI. YMeHue 1oroBapuBaThCs U TIOJIOKUTEIIBHOE M.
(B3auMopeiicTBHe ¢ XapaxkTepu3oBaTh BaXKHEHIINE HNPUXOANTH K 00IIEMy PEIICHHIO B OTHOILCHUE K Beijenenue
CEpPOBOZIOPOJIOM B IIPUCYTCTBUI (usnYecKre 1 XUMUYECKHe COBMECTHOH JIeSITeILHOCTH; nporeccy cepebpa 13 ero
KHCIIOPOJIa, KHCIIOTaMU- CBO¥iCcTBa cepebpa u ero ILYVY. TO3HAHUS: coueit
oxucnurensimMu). OcaxaeHue coenuneHni. COnocTaBIsATh CaMOCTOSITEILHOE BBIICIICHUE U TIPOSIBIIATH neficTBrEM
okcuza cepedpa MpH ACHCTBUM XHMHYECKHE CBOMCTBa cepedpa u | hopMynnpoBaHHe MTO3HABATEIBHON BHIMaHUE, Menu
IIEJIOYH Ha COJIM cepedpa. €ro COeMHEeHNH ¢ 00nacTsIMu LeJIH; TIPUMEHEHUE METOZI0B yIUBJICHHE,
AmMmuakaTsl cepedpa Kak npumeHeHus. Habmonats n WHQOPMAIIMOHHOTO TIOMCKA, B TOM JKenaHue 0oJbIe
okucnureny. KauectBeHHnas OIUCHIBATh IEMOHCTPHPYEMbIE YHCIIE C TOMOIIBIO0 KOMIIBIOTEPHBIX y3HaTb YMEHHE
peaxIys Ha HOHBI cepedpa. OITIBITHI CpeJCTB. OLICHUBATh
IMpumenenne cepedpa. P.YYA. 3HaYMMOCTh CBOEH
Haxoaute anropuT™ BeIIOTHEHUS N103HABaTEIbHON
MOCTaBIICHHOI! 3a1a4n. JeATeTbHOCTH.
89| 17| 3omoro 30510T0. OU3MIECKHE U OO6BACHATH 3aBUCUMOCTD cBoWcTB | K.YV I, Bripaxats
XMMHYECKHE CBOICTBA 30JI0Ta OT €T0 CTPOCHUSI. YMeHue 0oroBapuBaThCs U HOJIOXKHUTENBHOE
(B3aMMOIEHCTBHE C XJIIOPOM, XapaxTepu3oBaTh BaXHEHIINE HMPUXOANTH K 00IIEMY PEIICHHIO B OTHOIIICHHUE K
«IApCKOH BOAKOIN»). (dusrYecKre 1 XUMUYECKHe COBMECTHOH JIeTeIbHOCTH; nporeccy
30JI0TOXJIOPOBOJOPOTHAS CBOICTBa 30JI0Ta U €0 ILYVY . TO3HAHMS:
kucnota. ['mapokcua 3omota (I11). | coenunenuii. ConocraBisth CaMOCTOSITETIbHOE BBIJICIICHUE U MPOSIBIISTH
Komrmurexcrr 3010ta. Crioco0st XHMHYECKHE CBOMCTBA 30J10Ta C (hopMyIHpOBaHHE MMO3HABATEILHON BHIMaHUE,
BBIJICJICHUSA 30JI0TAa U3 00macTIMHu NPUMCHCHUA. LEJIU; TPUMEHEHUE METOI0B YAUBJICHUE,
30JIOTOHOCHOM TTIOPOAEBL. XapaxTepu30BaTh CIOCOOEI MH()OPMAIIMOHHOTO TIONCKA, B TOM JKeJTaHue OoJbIIe
[IpumeHeHue 301m0Ta BBIJICJICHUSI 30JI0Ta U3 YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX y3HaTb YMEHHE
30JIOTOHOCHOM TTOPO/IBI CpEJCTB. OLICHUBATh
P.YVYI. 3HAYUMOCTh CBOEH
Haxom/m; AJITOPUTM BBITIOJIHCHUA [M03HABATEILHOM
MOCTaBJICHHOM 3a/1auM. JeATeIBHOCTH.
90 | 18| uux [unk. Ousznyeckue u OGbsicHATH 3aBUCUMOCTH cBolicTB | K.YV, IpuMeHsTH IpesenTanu




XUMHUYECKHE CBOMCTBA IIUHKA OT €r0 CTPOSHHSI. VMeHune noropapuBaThCs 1 NpaBuia JeJI0BOro s «uHK 1
(B3auMoOIeHCTBYE C TaJOreHaMH, XapaxkTepu3oBaTh BaXKHEHIINE HNPUXOAUTH K 00IIEMY PEIIECHHIO B COTPYAHHYECTBA: ero
KHCIJIOPOJOM, CEpOi, BOJO, (usHYecKre U XUMAIECKHe COBMECTHOH JIeSTeILHOCTH; CpaBHUBATh Pa3HBIE | COSIUHEHHS
pacTBOpaMu KHCIIOT U IeJouei). CBOMCTBA IJUHKA U €r0 ILYY. TOYKHU 3PEHUS, »
Ilonydenue u npuMeHeHue COeIMHEHNH. XapaKTepru30BaTh ‘YMeHue npoBOAUTh CPAaBHEHUE U CUMTATHCS C
IHKa. AMGOTEPHOCTh OKCHIa M | CIOCOOBI TOTyYeHNUS IIIHKA. KITaCCH(HKAIIHIO 110 33TaHHBIM MHEHHEM JPYTroro
THIPOKCH A IIMHKA. Baxneiimue ComnocTaBIATh XUMUYECKHE KPUTEPHUSM; YyeJIoBeKa
COJIM LIMHKA. CBOMCTBA IJUHKA U €r0 P.YVYI.

COeIMHEHMH ¢ 00IacTIMH YMeHHe yIUTHIBaTh BBIICICHHBIE

MpUMEHEHHSI. YUHUTENEM OPUEHTHPHI ICHCTBHS B

HOBOM y4eOHOM MaTepHale B
COTPYAHHUYECTBE C yIUTETIEM
91| 19| Uunx Iunk. ®usnueckue u OO0BsCHATH 3aBUCUMOCTh cBOiicTB | K.YV /I, OueHuBaTh CBOU U Ipesenranu | Jlaboparop

XHMHYECKHE CBOICTBA IIIHKA OT €r0 CTPOCHHSI. CtpouTh peueBble BHICKA3bIBAHNUS B qy’>KHE TTOCTYIIKH; s «uHK 1 HBbIH OIIBIT
(B3aMMOIEHCTBHE C TaJIOTeHAMH, XapakTepu3oBaTh BaxKHeNIInE YCTHOM M MHUCBbMEHHOH (opme; MOTHBHPOBATh CBOH | €ro 25.
KHCIIOPOJOM, CEPOM, BOJIOH, (u3HIecKUe 1 XUMUIECKHE apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS; COCTMHEHHS | (o oo on
pacTBOpaMy KHCIIOT U IeJoue). | cBOWCTBA IMHKA U €TO 3pEHUs BBIPAXKATh »
ITomy4yenue u npuMeHeHue coeMHEeHUH. XapaKTepu30BaTh ILYY . TOTOBHOCTb B HHHKE 1 er(j
HKa. AM(OTEPHOCTh OKCHIA M | CIOCOOBI ITOJyYeHHUS ITHKA. OCYIIECTBIIAThH aHAIN3 OOBEKTOB C mo00# cuTyarun COCIMHCHNH
THAPOKCHIA IIWHKA. Baxneiimue ComnocTaBIATh XUMUYECKHE BBIIEJICHHEM CYIIECTBEHHBIX U MOCTYTIUTh B
COJIM LIMHKA. CBOWCTBA IIUHKA U €r0 HECYILECTBEHHBIX IPH3HAKOB; COOTBETCTBHH C

COeIMHEHHUH ¢ obmacTamMu P.YVYI. MpaBUIaMu

npumeHeHus. MccnenoBats yYMeHHe BEIONpaTh Hanboiee MIOBEJICHUS

CBOWCTBA U3yYaeMBIX BEIIIECTB. 3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS

Habnronate 1 onuchBaTh MOCTaBJICHHBIX 3a7a4. OCyIeCTBIIATh

CaMOCTOSITEJILHO MPOBOIIMBIE caMo- 1 B3aMMOKOHTPOIIb IIpoLiecca

onbIThl. Habmronath XMMUYeckie | BBITTOJHEHHS KCIEPUMEHTa,

PEaKIMU 1 OIHCHIBATH UX C CaMOCTOSITEIFHO 0hOPMIATH OTUET

MOMOIIBIO POJHOTO SA3bIKA U

sa3pika xumnn. CoOmronaTh

MpaBUIIa ¥ IPUEMBI 0e30TacHON

paboThI C XUMUYECKIMHU

BEIIECTBAMH 1 TaOOPaTOPHEIM

000pyaOBaHUEM

92 20| Pryrs PryTs. ®usuueckue u OOBsacHATS 3aBUcHMOCTS cBoiicTB | KLYV /I, dopmupoBaHue

XUMHYECKHE (B3aUMOJICHCTBHE C PTYTH OT €€ CTPOEHHS. ‘YMeHue 1oroBapuBaThCs U I103HABATEJILHOTO
KHCIIOPOJIOM, CEPOH, XJIIOPOM, XapaxTepu3oBaTh BaXXKHEHIIHE HNPUXOANTH K 00IIEMY PEIICHHIO B HHTEpeca K
KHCJ’[OTaMH-OKHCJ’IHTeHﬂMH) (bPI3PILleCKPI6 U XUMHYECCKHUEC COBMECTHOM JACATCIIBHOCTH, U3YUCHUIO XUMUH;
cBoiicta. [lonyuenue u cBoifctBa pryTH. CONOCTaBIATH ILYVY . (dopmupoBaHue
IpUMEHEHHE PTYTH. AMabraMbl XUMHYECKHE CBOWCTBA PTYTH U ee | BbIOOp Hanboee 3¢ (HeKTUBHBIX IpPaMOTHOTO

— CILIaBBI PTYTH C METAJUIAMH.
Oxcun prytu (II), ero
nonaydyeHue. XJopua U HOIUA
prytu (II)

COENMHEHHUH ¢ 00IIaCTIMU
NPUMEHEHUsI. XapaKTepu30BaTh
CMOCOOBI MOTYYEHUS PTYTH

CHoCcO0OB pelIeHus 3a1ad B
3aBHCHMOCTH OT KOHKPETHBIX
yCIOBUH

P.YVYI.

Haxoaute anropuT™ BINOTHEHUS
[IOCTaBJICHHOM 3a/1auH.

oOparieHus ¢
BEIIECTBAMU B
1abopaTopun U
OBITYy.




93| 21| Pewenne BrImonHenyne ynpaxHeHui 1mo Cocrasnate ypasHenus peakiuii, | K.YV, IIpuMeHSTH
3amaq u TeMe «MeTautbl T000YHBIX C ITOMOIIIBIO KOTOPBIX MOYKHO YMeHHe 1oroBapuBaThCs 1 IIpaBHJIA IEJIOBOTO
BBINIOJTHEHUE | TIOJATPYII», Ha COCTaBICHUE OCYIIIECTBUTH LETIOYKHI HNPUXOINTH K 00IIEMY PEIIeHHIO B COTPYAHHYECTBA:
YIpaXHEHN | ypaBHEHHH peakIui, NpeBpalIeHui BEIIECTB. COBMECTHOH JIeSTeIILHOCTH; CpaBHUBATH PAa3HBIE
it o Teme COOTBETCTBYIOIINX 3aJaHHBIM OcCyIecTBIATh PACUCTHI 110 ILYVYA. TOYKH 3PEHUS;
«Meramist [ETIOYKaM MPEeBPaICHHUH. XUMHYECKUM yPaBHEHHSIM. ‘YMeHHe MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
O0GOYHBIX Pemrenne pacueTHBIX 3a71a4 MO Hcnonp30BaTh aropuTMEI IPU KITaCCH(HKAIIHIO 110 33TaHHBIM MHEHHEM JPYToro
TIOATPYIID» XUMHYIECKUM (OpMysIaM 1 pelIeHnH 3a1aq KPHUTEPHSIM; YeJoBeKa
YpaBHEHUAM P.YVY].
YMeHHe yIUTHIBaTh BBIICICHHBIE
yUYHUTeNIeM OPHEHTHPHI JEHCTBYS B
HOBOM y4eOHOM MaTepHale B
COTPYAHHUYECTBE C yIUTEIEM
94 | 22| Pemenne BrImonHenne ynpaxHeHUH 1Mo Cocrasnare ypasHenus peakiuii, | K.YV, IIpuMeHSTH
3amad u TeMme «MeTautbl T0O0YHBIX C ITOMOIIIBIO KOTOPBIX MOYKHO YMeHue 1oropapuBarthCs U MIpaBHJIa IEJIOBOTO
BBINIOJIHEHUE | TIOATPYII», Ha COCTaBICHUE OCYIIIECTBUTH LIETIOYKH HNPUXOINTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA:
YIpaXXHEeHN | ypaBHEHHH peakiui, HpeBpalIieHui BEIIECTB. COBMECTHOH JIeSTEIILHOCTH; CPaBHUBATh Pa3HBIE
il o Teme COOTBETCTBYIOIINX 3aJaHHBIM OcCyIIecTBIATh pacueThl o ILYVYA. TOYKH 3pEHUS;
«Mertamisl [ETIOYKaM MPEBPAICHUH. XUMHYECKUM yPaBHEHHSIM. YMeHue MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
0OOYHBIX Pemrenne pacueTHbIX 3a71a4 1O Hcnonb30BaTh alropuTMBI IPU KJIaCCU(HKALIHIO 110 33aHHBIM MHEHHEM JPYTroro
TIOATPYIID» XUMHYECKUM (hOpMyIIaM 1 pelIeHHH 3a1a4 KPHUTEPHSIM; YenoBeKa
YpaBHEHUSAM P.YVYA.
YMeHHe yIUTHIBaTh BBIICICHHBIE
YUYHUTENIeM OPUEHTHPHI ACHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUECTBE C yIUTEIEM
95| 23| Ipakruueck | Pemrenue sKCepuMEHTABHBIX TIpoBOAMTE XUMUIECKHUI K.YV, OueHnBaTh CBOU 1
ast pabota Ne | 3amad rmo Teme «MeTaist SKCTIEPUMEHT TI0 MOTyIEeHHIO CtpouTh peueBble BHICKA3bIBAHNUS B qy’KH€e TTOCTYIIKH;
7. Pemenue MOOOYHBIX MOATPYIID runpokcuna xenesa (II), YCTHOU ¥ TUCEMEHHOM (hopMe; MOTHBHPOBATb CBOU
JKCIEpPUMEH runpokcuna xenesa (11I), apryMEeHTUPOBATh CBOIO TOUKY JiefcTBYS;
TaJbHBIXaa xnopuna xenesa (11),oxcuna 3peHus BBIpaKaTh
Y4 110 TeMe mequ (II), aurpara meau (11), ILYVYA. TOTOBHOCTb B
«Mertansl runpokcuga xpoma (I1I), OCYIIECTBIIATH aHAINU3 0OOBEKTOB C mo0oit cutyanuu
MOOOYHBIX THPOKCH/A IIMHKA, XpoMaTa BBIIEJIEHHEM CYIIECTBEHHBIX 1 MIOCTYTIUTh B
TOATPYTID» kanust. [IpoBoanTh XUMHUIECKHi HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C

SKCIEPUMEHT IO OIPEeEICHUIO
KaueCTBEHHOT'O COCTaBa XJIOpHIa
u cynbdara xemresa (111),
UICHTH(HUKAINH HOHOB METAJIOB
MOOOYHBIX MOATPYMIT C HOMOIIBIO
KaueCTBEHHBIX PEaKIHH.
IIpoBoauTh XUMHYECKHHA
SKCTIEPUMEHT T10 UCCIIEI0BaHUIO
aM(OTEepHOCTH THAPOKCHIA
xpoma (III) u runpokcuia nuHKa.

P.YYI.

yMeHHUe BBIOHpaTh Hanboee

3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
MOCTaBICHHBIX 331a4. OCYIIECTBISTH
caMo- M B3aMMOKOHTPOJIb TIpoliecca
BBITIOJTHEHHS SKCIIEPUMEHTA,
CaMOCTOSITENIBHO OGOPMIIATE OTUET

MpaBUJIAMH
TIOBEJICHUS




[IpoBoauTh XUMHYECKUH
9KCHEPUMEHT 110 MCCIIEIOBAHHIO
B3aMMOJICHCTBUS XJIOpUIa
xkenesa (II) ¢ auxpomarom Kanus
B Kucnon cpene. IlpoBoauth
XUMHYECKUH 3KCIEPUMEHT 10
OYMCTKE JKelle3a OT PIKaBUYMHBI.
Ha6mronaTs 1 onmuceBaTh
CaMOCTOSITEJIFHO MPOBOIMMBIE
OIIBITHI C TOMOIIBIO POTHOTO
S3bIKAa U SI3bIKa XUMHUU. [{enaTs
BBIBOJIBI 10 pE3yJIbTaTaM
MPOBE/ICHHBIX XUMHUUECKUX
ombiToB. CoOMoOaaTh MpaBmuiIa U
HpHUeMBbl Oe301acHoON paboTHI ¢
XMMUYECKUMH BELICCTBAMH U
71a00paTOPHBIM 000PYIOBaHHEM

96 | 24| Ipaxruueck | Pemenue 3amad 1o MoNyYEHHIO IIpoBoauTh XUMHUYECKHIA K.YVY]. OueHuBaTh CBOM U
ast pabota Ne | 3agaHHbIX BemecTB (comu Mopa) | SKCIEepUMEHT MO MOTyYSHHUIO CtpouTh peueBble BHICKA3bIBAHNUS B qy’>KHE TTOCTYIIKH;
8. 3aJaHHBIX BEIIECTB (comu Mopa). | yCTHOH U muchbMeHHO# (opme; MOTHUBHPOBATH CBOH
«[Tonydyenue HabnronaTe 1 onuceiBaTh apryMEHTUPOBATh CBOIO TOUKY JiefcTBYS;
comu Mopa» CaMOCTOSITEIILHO POBOIMMBIE 3peHUs BEIPAXKAaTh

OIIBITHI C IIOMOIIBIO POTHOTO ILYY. TOTOBHOCTE B
SI3bIKa U S3bIKa XUMHU. [lenath OCYIIECTBIIATh aHAIN3 OOBEKTOB C nr000# cUTyanuu
BBIBOJIBI IO PE3yJIbTaTaM BBIIEJICHHEM CYIIECTBEHHBIX 1 MIOCTYTIUTH B
MPOBE/ICHHBIX XUMHUUECKHX HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
ombIToB. COOMIOIATh IpaBUiIa U P.YVYA. IIpaBUIaMU
npUeMbl Oe30macHol paboThI ¢ yMeHHe BEIONpaTh Hanboee TIOBEJICHUS
XIUMHUYECKUMH BEIECTBAMH U 3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
71a00paTOPHBIM 000PYJOBAHHEM MOCTaBJICHHBIX 3a1a4. OCyIIecTBIATh

CaMo- 1 B3aMMOKOHTPOJIb ITpoLieCcCa

BBITIOJTHEHUSI SKCIIEPHMEHTA,

CaMOCTOSITEIILHO 0hOPMIISTH OTUET

97 | 25| OGoGuwarouy | Peuienue 3a1a4 1 BBIIONHEHUE CocCTaBIIATh CpaBHUTENIBHBIE U K.YVYI. OueHnBaTh CBOU H
ee YNPaXHEHUH, TTO3BOJISIONINX 000011aI0IIIE CXEMBI. VYMeHune caMoCTOSITENbHO qy>KHe TTOCTYIKH;
IMOBTOPCHUE CUCTEMATHU3UPOBATh U 0606H_U/IT]> HpOBO}lHTb PacyeThI 1O OpraHu30BbIBATH y'—le6HO€ MOTHUBHPOBATH CBOU
10 TEME INOJTyYCHHBIC 3HaHUS 110 TEME XUMHUYCCKHUM (bopmynaM 151 BSaI/IMOﬂeP'ICTBI/Ie B rpynmne Jlel\/'lCTBI/IH;
«Metamnely | «MeTamabs» YpaBHEHUSIM peakuuil. ILYVY . BBIPAXaTh

OcCyIIecTBIATh O3HABATEIBHYIO
peIIEKCHIO B OTHOIIEHHN
COOCTBEHHBIX JIOCTHKEHUN B
nporiecce perieHns y9eOHbIX U
MO3HABATENBHBIX 3344

OCYHIECTBIIATh aHAIN3 OOBEKTOB C
BBIIEJIEHHEM CYIECTBEHHBIX 1
HECYIIECTBEHHBIX ITPU3HAKOB;
P.YVYA.

OcCymIecTBIATh HTOTOBBIH
IOIIArOBBIH KOHTPOJIb MO
pe3ynbrary;

AJIeKBaTHO BOCIIPUHMMATH OLIEHKY

TOTOBHOCTb B
mo0oit cutyanuu
HOCTYITHTH B
COOTBETCTBHH C
MpaBUIIAMH
HOBEJCHHS




yaureist

98 26 | O6o6marony | Penienue 3a1a4 U BHITIOJHEHNE CoCTaBIIATh CPABHUTENBHBIE U K.YV, OuenuBath
ee YIPaXHEHUH, TI03BOJIIONINX 00001I1at0IIIe CXEMBI. YMeHHe caMOCTOSTEIEHO COOCTBEHHYIO
MIOBTOPEHHE | cucteMaTH3npoBaTh M 0000mmTs | IIpoBoANTH pacdeTs! 1Mo OpTaHN30BBIBATH yueOHOE y4eOHyI0
TI0 TeMe HOTy4YeHHbIEe 3HAHWS 110 TeMe XUMHYIECKUM (OpMyIIaM 1 B3aMMOJICHCTBHE B IpyIIIIe JeATeIEHOCTD: CBOH
«Metamnel» | «MeTamis»y YPaBHEHUAM PEaKLUM. ILYY. JIOCTHKEHHS,
OcCynIecTBIATh TO3HABATEILHYIO OCYIIECTBIISATH aHAIN3 OOBEKTOB C CaMOCTOSITEIIBHOCTh
pedaexcuio B OTHOIIEHUH BBIIEIEHHEM CYLIECTBEHHBIX U , UHUIUATUBY,
COOCTBEHHBIX JOCTIDKCHHUH B HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb,
IpolEecce PEIeHuUs yIeOHBIX P.YVYI. MPUYHHBI HEYIa4
MO3HaBaTENbHBIX 33124 OcCymIecTBIATh HTOTOBBIH U
MOIIAroBEIH KOHTPOJIb MO
pe3ynbTary;
ANleKBaTHO BOCIIPHHHMATH OLICHKY
YUHUTEIS
99 27| KonTponbna | Konrtpons 3Hanmii 1o TeMe OcymectBisiTh no3Hasarenpuyo | KLYV OueHuBarthb
st pabora Ne | «MeTammsn pedIexcHio B OTHOIICHUH CTPOUTH PEUEBbIC BBICKA3bIBAHUS B COOCTBEHHYIO
2 1o Teme COOCTBEHHBIX JTOCTIDKCHHH B MUCEMEHHOM (opMe; y4eOHyI0
«Mertamis» Hpolecce PeIeHus yIeOHBIX apryMEHTHPOBATh CBOIO TOUKY JeATeIbHOCTD: CBOH
MO3HABaTENbHBIX 33124 3peHUs JOCTYIKEHUS,
ILYY. CaMOCTOATENBHOCTh
Ymenue peoOpa3oBBIBATH | , HHUIIUATHUBY,
nHdopMarmio W3 O/IHOTO BUJIa B | OTBETCTBEHHOCTH,
TIpYyTOH. TIPUYUHBI HeyAaq
P.YVI.
KOHTPOJIb B hopMe CITnueHust
crocoba AeHCTBHS U €TO pe3ynbTaTa
C 3aJ]aHHBIM JTAJIOHOM C
HETbI0 0OHAPYKEHHS OTKIIOHEHUH H
OTJIMYMI OT 3TaJIOHA
100 | 28| Anamms Pas6op u popabotka ommbok u | Ocymecteiars noznasatensayo | K.YV, OnenunBath
OIMOOK U HETOYHOCTEH, C/IeNIaHHBIX MPH pedIiekcHio B OTHOIICHUH CTPOUTH peUeBbIe BHICKA3bIBAHMS B COOCTBEHHYIO
KOPPEKIHs BBINIOJIHEHUH KOHTPOJILHOM COOCTBEHHBIX JOCTIDKSHHUH B MUCBMEHHOH (opme; y4eOHyI0
3HAHUH 1O pa60T1>1 1o TeMe «MeTajlbiy npouecce peuCHUus y‘-[e6Hle 151 APryMEHTUPOBATHL CBOIO TOYKY JACATCIIBHOCTL. CBOU
TEME IMO3HABATCIIBHBIX 3a1a4 3pECHUA JOCTHXXCHMUS,
«Mertanasn» ILYVY . CaMOCTOSATENBHOCTh
YmMmenue peoOpa3oBHIBATE | , THUIIUATHBY,
nH(OpMaIHIo W3 OTHOTO BHJia B | OTBETCTBEHHOCTH,
IPYTOH. TIPUYUHEI Heyaaq
P.YVI.

KOHTPOJIb B (hOpMe CITHUCHHS
cnoco0a JeUCTBHS U €ro pe3yinbTaTa
C 3aIaHHBIM ITAJIOHOM C

LENbI0 OOHAPYKCHUS OTKIIOHCHUH U
OTJINYUI OT 3TaJIOHA




Pa3zoen

Teopemuuecxue OCHOG6bl Xumuu

CTPOEHUE BEIIECTBA 144

101 Snpo aroma. | Crpoenue aroma. Hyxiusl. 0060011aTh MOHATHUS «SIITPOY, K.YVY]. OLICHUBATh [Ipezen
Snepubie Mzotonsl. [edext maccrl. Tumsl «IIPOTOHY», KHEUTPOHY, ‘YMeHue 1oropapuBarbes U COOCTBEHHYIO Tanus
peakiyn paluoaKTUBHOIO paclaja. «U30TONBD, «HYKIUIBIY. HNPUXOINTH K 00IIEMY PEIICHHIO B y4eOHyI0 «Ctpoe

TepMosiiepHbIil CUHTES. XapakTepu3oBaTh CTPOECHUE COBMECTHOM JESTEIbHOCTH; JIeSITENILHOCTD: CBOU | HHUE
OTKpBITHE HOBBIX XUMUYECKUX aTOMHOTO sAapa. Paznugars ILYY . JIOCTUXKEHHUS, aToMa»
3JIEMEHTOB. S1IepHbIe peaKIu. TEPMUHBI «HYKIHIBI» U BBIOOD Hanboee 3 HeKTHBHBIX CaMOCTOSITENIBHOCTh

Tunel sAEepHBIX peakuuii: «M30TONBDY. XapaKTepU30BaTh CrIoco0OB pemnIeHus 3a/1ad B , UHUILIUATUBY,

JeneHue u cuare3. CKOpocTh THIBI PaJHOAKTUBHOTO pachaja, 3aBHCHMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb,

peaxknuy paguoaKTUBHOIO TUIIBI SJICPHBIX PEAKIH. ycIoBuit TIPUYUHEI Heyaaq

pacnana. [Ipumenenue OmnuchIBaTh MOTyIeHHE HOBBIX P.YVYI.

PagHoOHYKINAOB B MEIUIIMHE. 3JIEMEHTOB IOCPEICTBOM BBIZIEJICHNE U OCO3HAHHE YJaIIMCSI

Meton MeUEeHBIX aTOMOB. SIICPHBIX peaKIui TOT0, YTO Y€ YCBOEHO U UTO elle

IIpumeHeHHne paguoOaKTUBHBIX MOAJIEKUT YCBOCHUIO, OCO3HAHUE

HYKJIIJIOB B T€OXPOHOJIOTHU Ka4yecTBa U YPOBHsI yCBOCHUs

102 Sapo atoma. | Ctpoenue atoma. Hykmupr. O600IIAaTh HOHATHS «IIAPOY, K.YVI. OLICHHBATh IIpesen
SnepHele W3zotomsl. lepext maccsl. Tumst «IIPOTOHY», «KHEUTPOH», YMeHue JoroBapuBaThCs U COOCTBEHHYIO Tanus
peakin PagroaKTHBHOTO Paclaja. «U30TOMBDY, KHYKIHAABD». HMPUXOANTH K 00IIEMy PEIICHHIO B y4eOHyI0 «Ctpoe

TepmosiaepHBbIii CUHTES. XapakTepu3oBaTh CTPOCHUE COBMECTHOM /1€ TeIbHOCTH; JIeSITEeIbHOCTh: CBOU | HHE
OTKpBITHE HOBBIX XUMHUUECKHAX aTOMHOTO sAapa. Paznudars ILYY. JOCTHIKEHHS, aroma»
3JIEMEHTOB. SepHbIe PeaKI1U. TEPMUHBI «HYKJIUABI U BBIOOp Hanboee 3G HEeKTHBHBIX CaMOCTOSITEIBHOCTh

Twnb! AAepHBIX PeaKIHi: «M30TONBDY. XapaKTepH30BaTh CTIoco0OB pemIeHus 3a/1a4 B , THAIIATHBY,

JieneHue u cuaTe3. CKopocTh TUIIBI palMOAKTUBHOIO pacmaja, 3aBUCUMOCTHU OT KOHKPETHBIX OTBETCTBEHHOCTb,

peaxuuy paguoakTUBHOTO TUIIBI SICPHBIX PEAKIUH. ycIoBuUit IPUYKHBI Hey a4

pacnana. [Ipumenenue OmnnceIBaTh MOTyIeHHE HOBBIX P.YVYI.

PaZMOHYKINIOB B MEULIUHE. 3JIEMEHTOB MOCPEACTBOM BBIJICJICHHE U OCO3HAHUE ydall[MCs

MeTo MEYEHBIX aTOMOB. STIEPHBIX PEaKIUH TOTO, 9TO YK€ YCBOEHO U UTO €IIe

IIpumeHeHue paalOAKTUBHBIX MOJUICKUT YCBOCHUIO, OCO3HAHUE

HYKJIU/IOB B TEOXPOHOJIOTHH KauecTBa U YPOBHSI yCBOCHUS

103 DOnementapH | [IpencraBineHue o KBaHTOBOM CpaBHUBATh KBAaHTOBYIO U K.YVY]. OueHuBaTh CBOU U
ble TOHATHS | MexaHnke. COOTHOIICHNUE e KJTACCHYECKYIO MEXAHHUKY. CTpounTh peueBble BHICKA3bIBAHNUS B qy’KH€e TTOCTYIIKH;
KBaHTOBOM Bpoits. Ipuniun Ha3zbiBats 1 YCTHOW ¥ MUCEMEHHOM (hopMe; MOTHBHPOBATh CBOU
MeXaHHKH neonpenenentocty [eisenbepra. | GopmymupoBaTEOCHOBHEIE apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;

IlonsTHe 0 BOMTHOBOW (DYHKIIHU

IPHHIMIBI KBAHTOBOW MEXaHUKH.
IIpuBOANTE IPHIMEPHI KBAHTOBO-
MEXaHHYECKOTO OIMCAHHS
MHKPOYaCTHUIL

3peHUst
IL.YYya.

OCYILECTBIISATh aHaJIN3 0OBEKTOB C
BBIJICJICHUEM CYLIECTBEHHBIX U
HECYILIECTBEHHBIX IIPU3HAKOB,;
P.YYI.
yMeHHUe BHIOMpaTh Hanboee
3¢ eKTHBHBIC CITOCOOBI PEIICHHS
MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh
CaMo- M B3aUMOKOHTPOJIb TIpoLiecca
BBINIOJIHEHUSI DKCIICPHMEHTA,

BBIPAXaTh
TOTOBHOCTbH B
mo0oit cutyanuu
HOCTYITHTH B
COOTBETCTBHH C
npaBUIaMU
MOBEICHUS




CaMOCTOSITEJILHO 0pOPMIIATH OTUET

104 Onextponn | KeaHtosble yncia. AToMHas XapakTepu30BaTh COCTOSHUE K.YV, IIpuMeHSTH Ipesen
bIe opburans. Pactipenenenue a5exTpoHa B arome. O600maTh YMeHHe 1oroBapuBaThCs 1 IIpaBHJIA IEJIOBOTO Tanus
KOH(UTrypal | 3JEKTPOHOB II0 YHEPTeTHIESCKHM TOHSTHS «QJIEKTPOHHAS HNPUXOINTH K 00IIEMY PEIIeHHIO B COTPYAHHYECTBA: «nekT
WU aTOMOB YPOBHSIM B COOTBETCTBHH C KOH(UTYpaIus», COBMECTHOH JIeITeILHOCTH; CpaBHUBATH pPa3HbIC | POHHBIE

INPUHIMIIOM HaUMEHBILEH «QHEPreTUYECKUN YPOBEHBY, ILYY. TOYKH 3PEHUS; KoH(pUr
SHEpruu, NpaBwiIoM XyHAa H «aTOMHas OpOUTAIIBY. ‘YMeHHe MpoBOIUTE CPaBHEHHE U CUHUTATHCS C ypanuu
npuHimnom [aymu. XapaxkTepu30BaTh KBAHTOBbIE KJITacCU(HKAIIMIO 110 331aHHBIM MHEHHEM JPYToro »
OCoOEHHOCTH CTPOCHHUS yncna. @opmynupoBats 60a30Bble | KPHTEPHSIM; YeJoBeKa
SHEPIreTHYECKUX YPOBHEH aTOMOB | IIPHUHLMIIBI PACIIpEIe/ICHHs P.YVYI.
d-3memMeHTOB. DICKTPOHHAS JJIEKTPOHOB IO OPOUTAIISAM. YMeHHe yIUTHIBaTh BBIICICHHBIE
KOHQUTypanus aToma. CpaBHHMBaTh aTOMHBIE OPOHTANIN, | yUHUTEIeM OPHEHTUPHI ICHCTBHS B
DJeKTpOHHbIE KOH(DUTYpauu HaXOJAIIUecs Ha Pa3sHBIX HOBOM y4eOHOM MaTepHaie B
HOJIOKUTEIBHBIX U YPOBHSIX, TI0 (hOpME 1 SHEPTHUH. COTPYAHHYECTBE C yIUTEIEM
OTpPHUIATETbHBIX HOHOB. XapaxkTepu30BaTh BaJICHTHBIC
BaeHTHBIC 37€KTPOHBI BO3MOYXHOCTH aTOMOB
XUMHYIECKHUX JIEMEHTOB

105 DIEeKTPOHH KBanToBbIe uncna. AToMHas XapakTepu3oBaTh COCTOSIHUE K.YY . IIpumensars IIpesen
ble opburains. Pacipenenenne 3JIeKTpoHa B arome. O600maTs ‘YMeHue 1oroBapuBaThCs K MpaBUIIa IEIOBOTO Tanus
KOH(UTrypal | 3J€KTPOHOB IO SHEPTeTHICCKHM HOHSTHUS «3NIEKTPOHHAS HNPUXOANTH K 00IIEMy PEIICHHIO B COTPYAHHYECTBA: «Onekt
HH aTOMOB YPOBHSIM B COOTBETCTBHH C KOH(UTYpaIus», COBMECTHOH JEATEIbHOCTH; CPaBHUBATH Pa3HBIE | POHHBIE

IPUHIMIIOM HaUMEHBILEH «9HEPIeTUYECKUN YPOBEHBY, ILYY. TOYKH 3pEHUS,; KOH(Ur
SHEpruy, NpaBwIoM XyH/a U «aTOMHast OpOUTAIIBY. YMeHne NpoBOJUThH CPAaBHEHHE 1 CUHUTATHCS C ypauuu
npuaImnom [aymm. XapaxTepu30BaTh KBAHTOBEIE KITaCCH(HKAIIHIO 110 33TaHHBIM MHEHHEM JPYTOro »
OCOOEHHOCTH CTPOCHHS gricina. DopMynupoBath 0a30BbIC | KPUTECPHSIM; YyeJoBeKa
SHEPIreTHYECKUX YPOBHEH aTOMOB | IMIPUHLMIIBI PAaCIpeIe/ICHUs P.YVYI.
d-a;eMeHTOB. DNeKTPOHHAs JNIEKTPOHOB MO OPOUTAIISAM. YMeHHe yYUTHIBATh BBIICICHHbIC
KOH(UTypanus aToma. CpaBHHMBATh ATOMHBIE OPOHTANH, | yIUTEIeM OPHEHTUPHI ICHCTBHS B
DeKTpoHHbIe KOHUTYpaIu Haxo/ISIINecs Ha Pa3HBIX HOBOM y4eOHOM MaTepHaie B
MOJIOKUTENBHBIX U YPOBHSIX, TI0 (hOpME 1 SHEPTHUH. COTPYAHHYECTBE C yIUTEIEM
OTpPHUIIATETbHBIX HOHOB. XapaxTepu30BaTh BaJICHTHBIE
BaJieHTHBIE 31eKTPOHBI BO3MOYXHOCTH aTOMOB
XUMHIECKHX JIEMEHTOB

106 KopanentHa | DiekTpoHHas nmpupoaa KoHkpeTusupoBats NOHATUSA K.YYI. [TpumensaTs [pesen | JlemoHcTpanu
ST CBSI3b U XUMHYECKOH cBs3U. Bus «XMMHYECKast CBS3bY, YMeHne 1oroBapuBaThCs U TIPaBHJIA IEJIOBOTO Tanus u. Moaenu
CTPOEHHUE xumudeckoi cBs3u. KoBanenTHas | «BaneHTHOCTBY. O000IIaTh MPHUXOAUTH K O0IEMY PEILICHUIO B COTPYHMYECTBA: «Bus MOJICKYJI
MOJIEKYIT CBSI3b U €€ XapaKTePHUCTUKHI MOHSTHUS «KOBAJICHTHAsI COBMECTHOH JIEATEIHOCTH; CpaBHUBATH Pa3HbIE | XHMHYE

(?HEprUs CBA3H, JJIMHA CBS3H, HETIOJISIPHAS CBSI3bY, ILYY/. TOYKH 3pEHUS; CKOM
BQJICHTHBIN YTOJ, KPaTHOCTh «KOBAJICHTHAS MOJISIPHAS CBA3bY». | TIOWMCK U BBICJICHNE HEOOXOIMON CUHUTATHCS C CBSI3I»

CBSI3H, TTOJSIPHOCTD,
nonapusyemocts). KoanenTHas
HETIOJISIPHAS U TIOJIAPHAS CBSI3b.
OOMeHHBIH 1 JOHOPHO-
AKIEITOPHBIH MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU
noJsipHOH cBsA3u. I'eomerpus

OOBSACHATE MEXaHU3MBI

00pa30oBaHMs KOBAJICHTHOW CBSI3H.

OmnnceIBaTh XapaKTePUCTUKI
KOBAJICHTHOM CBSI3U.
IIpencka3piBath hopMy IPOCTHIX
MoJekyn. Habmonats
OIUCHIBATD JIEMOHCTPHPYEMbIE

nH(pOpMaImy; MpUMEHEHHE METOI0B
MH(POPMAIIMOHHOTO TTOHCKA, B TOM
4ycie ¢ MOMOILBI0 KOMIIBIOTEPHBIX
CpencTB

P.YVYA.

IIpornosupoBanuu pesyabraTa U
YPOBHSL YCBOEHHUSI, €I'0 BPEMEHHBIX

MHEHHEM JIPYroro
YeII0BEKa,;
MIPOSIBIIATH
TepIeHue u
JOOPOIKENATETEHOC
Th B CIIOpE
(ckyccun),




MOJIEKYbL. JIUMONBHBIA MOMEHT MaTepHabl XapaKTEePUCTUK JOBEpHE K
CBSI3H, TUMOIbHBIIf MOMEHT coOecenHUKY
MOJICKYJIBL. (coyJacTHHKY)

107 KoanentHa | DnexkrpoHHas npupoja KonkpeTns3upoBath HOHATHS K.YVYI. npuMeHATh npasuia | Ilpesen
sI CBSI3b U XUMHYECKOH CcBs3U. Busl «XMMHYECKasl CBS3bY, YMeHue 1oroBapuBaThcs U JeTI0BOTO Tanus
CTpOCHHUE XUMU4ecKoi cBs3u. KoBaneHTHas | «BajneHTHOCTB». O600maTh MPUXOAUTH K OOIIEMY PEIICHUIO B COTpYIHHYECTBA: «Bunst
MOJIEKY CBSI3b U €€ XapaKTEePUCTUKH MOHSTHUSI KOBaJICHTHAsI COBMECTHOH JEATEIbHOCTH; CpaBHUBATh Pa3HbIE | XUMHYE

(3Heprus CBsI3M, JUTHHA CBSI3H, HENOJISIpHAs CBSI3bY, ILYVY. TOYKH 3pEHUSI; cKoOit
BAJICHTHBIN YTOJI, KPaTHOCTh «KOBaJIEHTHAs MOJISIPHAsA CBA3bY». | MOMCK H BBIAENCHNUE HEOOXO MO CUHUTAThCS C CBSI3H»
CBSI3H, NOJISIPHOCTD, OOBACHATH MEXaHU3MbI uH(OpMaIuy; MpUMEHEHNEe METOI0B | MHEHHEM APYToro
nossipuszyemMocts). KoanentHast 00pa30BaHUs KOBAJIEHTHOMH CBS3H. | MH)OPMAIIMOHHOTO TIONCKA, B TOM YeJI0BEeKa,;

HETIOJIAPHAsT U MOJAPHAsK CBSI3b. OnuckIBaTh XapaKTEPUCTUKH YHCIIE C MOMOIIBIO KOMIBIOTEPHBIX MIPOSBIATH

OOMEHHBIH 1 JOHOPHO- KOBQJICHTHOHN CBS3H. CpencTB TEpIICHUE U

aKIENTOPHBIM MEXaHU3MBI IIpenckaseiBats popmy npocteix | P.YV /. JOOpOKeNIaTeNIbHOC
00pa3oBaHUs KOBAICHTHOM Mouekynn. Habmonats n IIporno3upoBanuu pesyiabTaTa U Th B CIIOpE

HOJSIpHOH cBsi3H. ['eomeTpus OIIUCHIBATh IEMOHCTPHPYEMBIE YPOBHSI yCBOGHHS, €r0 BPEMEHHBIX (muckyccun),

MOJIEKYIBL. JIUMONBHBI MOMEHT MaTepHaIb XapaKTePUCTHK JOBEpHE K

CBSI3H, TUIMOJIBHBIIl MOMEHT COOeCeTHUKY

MOJIEKYJIBL. (COyJacTHHKY)

108 Honnas Xumunyeckas cBs3b. oHHas 0O060011aTh MOHATHUS KHOHHAS K.YVY]. npumensTh npasuia | [pesen | JdemoHcTpamm
CBSI3b. cBs13b. OTIINUNE MEXIY HOHHOW B | CBSI3b», «KPHUCTAIINYECKAs YMeHne 1oroBapuBaThCs U JIETI0BOTO Tanus H.
Crpoenue KOBaJICHTHOI! CBs13b10. CTpoeHHe pelIeTKay, «3JIeMeHTapHas HMPUXOANTH K 00IIEMy PEIICHHIO B COTPYAHHYECTBA: «Bugst | Kpucrannugaeck
HOHHBIX TBEPABIX Tel. THITBI sgeiika». OOBSCHATh MEXaHU3MBI | COBMECTHOM JIESTEIBHOCTH; CPABHWBATL PasHEIE | XUMIde | pemerTxa
KPUCTAJUIOB | KPUCTAUIMYECKUX PELIETOK 00pa3oBaHUs HOHHOM CBSI3M. ILYY . TOYKH 3PEHHUS; CKOM

MOHHBIX coenuHeHuil. [TonsTre XapaxkTepu30BaTh TUIIBI MOUCK ¥ BBIICICHNE HEOOXO MO CUHUTATHCS C CBSI3I»
00 3neMeHTapHOM suelike. PacueTr | KpHCTaUIMUECKUX peIeTOK nHpopMaIMy; MPUMEHEHHE METOJIOB | MHEHHEM APYTroro
YHCJIa HOHOB, COEPIKAIINXCS B MOHHBIX COCTHHEHNI. MH()OPMAIIMOHHOTO TONCKA, B TOM YeJI0BEKa,;
31eMeHTapHOH siueiike. oHHbIE Habnronate 1 onuchBaTh YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX TPOSIBIISATH
panuycsl. PacueT 4ncia HOHOB, JIEMOHCTPUpPYEMble MaTepUalIbl CpencTB TepIeHHne 1
COJEprKaIINXCs B 2JIEMEHTApHON P.YVYI. J0Opo’KenaTeIbHOC
sTYerKe. IIporno3upoBanuu pesysabTaTa U Thb B CHIOpE
YPOBHS YCBOGHMUSI, €TO BPEMEHHBIX (muckyccun),
XapaKTePUCTUK JIOBEpHUE K
co0eceTHIKY
(cOyJacTHHKY)

109 HNonnas Xumuueckas cBsi3b. MoHHas O000mIaTh MOHATHS «HOHHAS K.YVY/. O1eHnBaTh CBOU U [Ipesen
CBsI3b. cBs13b. OTanune MEXAy WOHHOH U CBA3b», KKPpUCTAJUIMYCCKAsA CT“pOl/ITb PECUYCBLIC BhICKAa3bIBaHUS B YYXKHUE ITOCTYIKHU; Tanusa
Ctpoenue KOBaJICHTHOI! cBsA3bt0. CTpoeHue peLIeTKay, «3JIeMeHTapHas YCTHO# ¥ MHUCbMEHHOHU (opme; MOTHBHUPOBATh cBou | «Bumsl
HMOHHBIX TBepAbIX Tell. Turel sqelikay. OObACHATh MEXaHU3MBl | apryMEHTUPOBATh CBOIO TOUKY JIeNCTBYS; XUMUYE
KPHUCTAUIOB | KPUCTAJUTMYECKUX PEIIETOK 00pa30BaHUs HOHHOM CBSI3N. 3peHUS BBIPAXKAThH CKOH

HMOHHBIX coeauHenuil. [Tonstue XapakTepru30BaTh THUITbI ILYVY . TOTOBHOCTH B CBSI3I»

00 snemeHTapHOU siuelike. Pacuer
YHCJIa HOHOB, COJIEPIKAIINXCS B
aneMeHTapHoM siuelike. loHHbIe
paauycsl. Pacuer umcia HOHOB,
COAEPKAIIUXCSI B 3TIEMEHTAPHOM

KPpUCTAJUIMYECKUX PEIIETOK
HWOHHBIX COCHHHGHHﬁ.

OCYILECTBIIATh aHAIN3 OOBEKTOB C
BBIJICJICHHEM CYIIECTBEHHBIX U
HECYILIECTBEHHBIX IIPU3HAKOB,;
P.YY]I.
yMeHHe BbIOHpaTh Hanbosee

Mo00H cuTyaluu
HOCTYIIHTE B
COOTBETCTBHH C
IpaBHIAMH
IIOBEICHHUSI




sTYeHKe.

3¢ PeKTHBHBIE CIIOCOOBI PEIICHUS
HOCTaBJICHHBIX 3a/1a4. OCYILIEeCTBIAT
caMo- M B3aHMOKOHTPOJIB IIporecca
BBITOJHEHHS SKCIICPUMEHTA,
CaMOCTOSITEILHO 0hOPMIISATH OTUET

110[ 10| Merammuuec | Xumudeckas cBsi3b. 0O6061aTh OHATHE K.YV, npuMeHaTh npasuna | [pesen | JlemoHcTpanm
Kasi CBSI3b. Merammmgeckas cBsi3b. CTpoeHHE | «MeTayHdIecKast CBSI3b». CtpounTh peueBble BHICKa3bIBAaHUS B JIETIOBOTO Tanus H.
Kpucrammu | tBepabix Ten. Kpucrammnyeckue OOBACHITH MEXaHU3MBI YCTHOH M NHCHbMEHHOH (opme; COTPYAHHYECTBA: «Bumer | Kpucramnuueck
eCKHue u amopdHble Tena. Tumsl 00pa30BaHUsI METAINYECKOH apryMEHTHPOBATH CBOIO TOUKY CpPaBHMBATH Pa3HbIC | XUMHYE
pemnIeTkn KPHUCTAINTNYECKUX PEIIETOK CBSI3H. XapaKTepU30BaTh TUIIHI 3peHUS TOYKH 3PEHUS; CKOH 1€ peIICTKH
METAaJIJIOB MertaioB. OnpeneneHue KPUCTAJUINYECKUX PELIETOK ILYY . CUMTATBCA C CBS3H»

METAIIINYECKOTO pajinyca. MetanioB. HabmonaTs u HOKCK U BBIICJICHHE HEOOX0AUMOH MHEHHEM JIPYroro
OITMCHIBATh IEMOHCTPHPYEMBbIC UHGOPMAIINK; TPUMECHEHUE METOJIOB | 4eIOBeKa,;
MaTepuabl UH(POPMAIIMOHHOTO TOMCKA, B TOM NPOSIBIIATH

YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX TepIeHNe 1
CpencTB IOOpOsKeNaTenbHOC
P.YVYI. Tb B CIIOpE
IUTAaHUPOBATh PelIeHHe YIeOHOM (muckyccun),
3a/la4M: BBICTPAUBaTh JoBEpHUe K
HOCJIE/IOBATEILHOCTh HEOOXOIMMBIX COOeCeTHUKY
orepanuii (aIropuT™M (coy4acTHHKY)
JEWCTBUI; aHATM3UPOBATh JeATeTbHOCTH
COOCTBEHHYIO paboTy)

111] 11| Merammuec | Xumuueckas CBs3b. 0O600611aTh MOHSTHE K.YVI. npuMeHsTh npasmwia | [pesen
Kas CBA3b. Mertammueckas cBsi3b. CTpoeHHE | «METaIMYecKas CBA3bY. CTpouTh peueBbie BHICKA3bIBAHUS B JIETIOBOTO Tarus
Kpucrammu | tBepabix Ten. Kpucramnnyeckue OOBACHITH MEXaHU3MBI YCTHO# U IUCbMEHHOU (opme; COTPYJHHYECTBA: «Bupt
€CKHUe u amop(Hble Tea. Turmsl 00pa30BaHuUsI METAIINYECKOH apryMEHTHPOBATH CBOIO TOYKY CpaBHMBATH Pa3HblC | XHUMHYE
peIIeTKH KPUCTATMYECKUX PEIIETOK CBs3U. XapaKTepru30BaTh THIIBI 3peHust TOYKH 3pCHUS; CKOif
METaJlIOB MetayuioB. OnpeseneHue KPHUCTAIUTNYECKUX PEIIETOK IL.YYA. CUHUTATHCS C CBSI3H»

METAJINYECKOTO pajinyca. MeTanoB. Habmonats u HOKCK U BBIJICJICHHE HEOOXOUMO# MHEHHEM JIPYroro
OIUCHIBATh IEMOHCTPHPYEMbIE nHpOpMaIMK; MPUMEHEHHE METOJIOB | YeIoBeKa;
MaTepuabl UH(POPMALIMOHHOTO TOKMCKA, B TOM MIPOSIBIIATH

YHCIIE C TOMOIIBI0 KOMIIBIOTEPHBIX TepIeHHne 1
cpencTB J0OpOXKeNaTeIbHOC
P.YYA. Tb B CIIOpE
IUTAaHUPOBATH PelIeHUE ydeOHOH (muckyccun),
3a/1auu: BBICTPaNBaTh JOBEpHE K
MOCJIE/I0BATEIbHOCTh HEOOXOMUMBIX | coOeceHuKY
orneparuii (aIropuTm (coy4acTHHKY)
JefCTBHUI; aHATN3HPOBATh JeSATEIIbHOCTH
COOCTBEHHYIO paboTy)

112| 12| Mexmoneky | MexmonexyaspHble XapakTepH30BaTh THITBI K.YV/. O1LeHHBAThH CBOH [Ipesen
JISIPHBIE B3aumojeiicTBrs. BogopoaHas MEXMOJIEKYJISIPHOTO CTpouTh peueBbie BHICKA3bIBAaHUS B Yy)KHe OCTYIIKH; Tanus
B3aMMOJICHC | CBSI3b M ee BIMSHHE Ha CBOWCTBA B3aumozeiicteus. O6061aTh YCTHOH U UCbMEHHOU (opme; MOTHBHPOBATh CBOH | «Bupt
TBUS BemecTsa. [lonstue o HOHSTHE «BOIOPOIHAS CBSI3bY. apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS; XUMHYE

CYNPaMOJIEKYJIIPHOH XHMHI OOBSICHITH MEXaHU3MBI 3peHust BBIPAXaTh CKOI




00pa30BaHuUs BOJIOPOTHON CBA3M ILYY. TOTOBHOCTD B CBA3N»
OCYILECTBIIATH aHANU3 OOBEKTOB C 00011 cuTyaruu
BBIIEJICHHEM CYIIECTBEHHBIX 1 TIOCTYTIUTE B
HECYIIECTBEHHBIX MPH3HAKOB; COOTBETCTBHH C
P.YVYI. NpaBUIaMHU
yYMeHHe BEIONpaTh Hanboiee TIOBE/ICHUS
3¢ deKTHBHBIE CTIOCOOBI PEIICHUS
MOCTaBJICHHBIX 3a4a4. OCyIecTBIATh
caMo- 1 B3aHMOKOHTPOJIB IIporecca
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEILHO 0pOPMIISATH OTUET
113| 13 | Mexmoneky | MexXMONEKYISpPHBIE XapakTepu30BaTh TUIIEI K.YVI. OLeHNBaTh CBOM 1 Ipesen
JISIpHBIC B3anMoJeicTBYs. Bogoponnas MEXMOJIEKYJISIPHOTO CtpouTh peueBble BHICKa3bIBAaHNUS B Yy’>KU€ TTOCTYIIKH; Tanus
B3aMMOJEHC | CBSA3b U €€ BIUSHHE HA CBONCTBA B3aumozelcTeus. O600marTs YCTHOU M TUCEMEHHOM (opMe; MOTHBHpOBATh CBOU | «Buabl
TBUS BemectBa. [lonstue o HOHSTHE «BOJOPOIHAS CBSI3bY. apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS; XUMHYEe
CYIpaMOJIEKyISIPHOH XUMUH OOBACHITH MEXaHU3MbI 3pEHUs BBIPAXKATh CKOH
00pa30BaHUs BOJIOPOTHON CBA3H ILYY. TOTOBHOCTE B CBSI31»
OCYIIECTBIISAThH aHAIN3 OOBEKTOB C 000 cUTyaruu
BBIICICHHEM CYIIECTBEHHBIX U MIOCTYTIUTh B
HECYIIECTBEHHBIX IPH3HAKOB,; COOTBETCTBHH C
P.YVYI. TpaBUIaMHU
yYMeHHe BEIOHpaTh Hanboiee TIOBE/ICHUS
3¢ dexTHBHBIE CTTOCOOBI PEIICHUS
MOCTaBJICHHBIX 3a7a4. OCYIeCTBIIATh
caMo- 1 B3aMMOKOHTPOIIb IIpoLecca
BBITIOJTHEHUSI SKCIIEPHUMEHTa,
CaMOCTOSITEIEHO O(OPMIIATH OTUYET
114] 14 | O6o6maron | Pemenue 3amad 1 BHITIOIHEHNE CocCTaBIsITh CPAaBHUTEIbHBIE U K.YVY]I. O1eHuBaTh CBOU U
ee YIPKHEHUH, TTO3BOJISIONIIX 00001IaI0IIIIE CXEMBI. YMeHne caMOCTOSTETEHO qy’KH€e TTOCTYIIKH;
MOBTOPEHHE | CHCTeMaTH3UpOBaTh M 0000mmTs | IIpoBOANTH pacdeTs! mo OpTaHM30BBIBATH yueOHOE MOTHBHPOBATh CBOH
TI0 TeMe MOTyYeHHbIE 3HAHUS 110 TeMe XUMHIECKUM (HOpMyIaM 1 B3aMMO/JICHCTBHE B IPyIIIe JeHCTBYS;
«CtpoeHne «CTpoeHne BemecTBa» YPaBHEHUAM PEaKLUi. ILYY. BBIpakaTh
BEILIECTBA» OcCyIeCTBIIATh 03HABATENIbHYIO OCYIIECTBIIATh aHAIN3 OOBEKTOB C TOTOBHOCTbH B
pedIekcHio B OTHOIICHNH BBIIEJIEHHEM CYIIECTBEHHBIX 1 mo00# cuTyaruu
CO6CTBBHH]:IX JIOCTI/I)KGHPII\;I B HECYIICCTBEHHBIX IPU3HAKOB; IMOCTYIIUTH B
MpoIlecce perieHus y4eOHbIX 1 P.YVYA. COOTBETCTBHU C
IMO3HABATCIIBHBIX 3a1a4 OCyLLLeCTBJ'[S[Tb HUTOTOBBIN U InpaBujiaMu
MOIIArOBEIi KOHTPOJIb IO TIOBE/ICHUS
pe3ynbTary;
AleKBaTHO BOCTIPHHUMATH OLIEHKY
YUHUTENS
Teopernyeckoe onucanne XuMH4YeCKUX peakuui 284
115 1 | Tennorsie TerutoBo#t 3¢ deKT XuMIIecKon XapaKkTepu30BaTh TEILUIOBLIE K.YVI. IIpumenars JdeMoncTpauu
ekt peakuu. DHI0TepMUUCSCKUE U 3 exTh XUMUIECKUX PeaKui. YMeHHe 10roBapuBaThCs I IIpaBHJIA IEJIOBOTO H.
XUMHYECKHX | 9K30TEPMHUYECKHE PEaKIIUH. O0600mars MOHATHS HPUXOINTH K 00IIEMY PEIICHHIO B COTPYIHHYECTBA: DK30TepMHUYECKUE

peakuui

TepMoxumMudecKre ypaBHEHHUSI.

«OK30TEpMHUYECCKAs pEaKLIUs,

COBMECTHOM JEATEIbHOCTH;

CPaBHUBATh PA3HBIE

u




[lonsiTue 0 BHyTpeHHEN SHEPTUU
U dHTanbnuy. Tennora
00pa3oBaHUs BelecTBA. DHEPTHUS

(OQHAOTEPMHUYECCKA PECAKIINS).
OrnuceBaTh TCPMOXUMHUYICCKHUEC
peaknuu. PaccunrteiBath

LYV,
YMCHI/IG MIPOBOJAUTL CPABHECHHUEC U
Knaccndeaumo I10 3aIaHHbIM

TOYKHU 3PEHHUS;
CUHUTATHCS C
MHEHHEM JPYroro

OHAOTCPMUUICCKUEC
XUMHAYCCKHUC

peakuuu.
TemnsoBble sIBJICHUS

CBSI3H. TermOBL:Ie 3¢ (EKTH XUMHUECKUX | KPUTEPUSIM; JenoBeKa HpH pacTBopesiI
peakiuii. OnpenensTe HOHATHE P.YVYI. CepHOH KHCAOTH
«@HTanpnus». OnpenensiTs VMeHHe yqUTHIBaTh BbIACICHHbIC aMMHUa4HON
TENIO0Thl 00pa30BaHUs BEIIECTB. YUHUTENEM OPUEHTHPHI IEHCTBHS B CeIHUTPbI
HaGmonaTs u omuceBaTh HOBOM y4eOHOM MaTepHaie B
JEMOHCTPUPYEMbIE OMBITHI COTPYAHHUYECTBE C yIUTETIEM
116 3akoH ['ecca | 3axoH I'ecca u cnencrsus us DopmynrposaTh 3akoH ['ecca u K.YVYI. OneHuBarthb ITpesent
Hero. DHeprus CBA3U CJIJICTBUE U3 HETO. VYMeHue caMoCTOSITENEHO COOCTBEHHYIO anus
PaccuuThIBAaTh TEIUIOTHI pEaKIMK | OPraHN30BBIBATH yueOHOE yueOHyTo «3aKkoH
4epe3TeNIOThl 00pa30BaHUs B3aHMO/ICHCTBHUE B IPyIIIIEe nearenbHOCTB: cBon | I'eccay
BeniectB. PaccunteiBath Temnorel | ILYY /. JIOCTH)KECHUS,
peaKIuy Yepe3 SHEPTuu CBsi3el OCYIIECTBIIATH aHAIN3 OOBEKTOB C CaMOCTOSITEILHOCTB,
BBIJICJICHUEM CYLIECTBEHHBIX U WHUIHMATUBY,
HECYILECTBEHHBIX IPH3HAKOB; OTBETCTBEHHOCTb,
P.YVYI. NIPUYUHBI HEYAaY
OCyIeCTBIATh UTOTOBBIH U
MOIIATOBBIA KOHTPOJIb IO
pe3ynbTary;
AJIeKBaTHO BOCHIPUHUMATh OLIEHKY
YUHUTEIS
117 3akon ['ecca | 3akon 'ecca u cieacTus u3 dopmynrpoBath 3akoH ['ecca u K.YVY]. OueHuBaTthb [Ipesent
Hero. JHeprus cBa3u CJIEICTBHUE U3 HETO. YMeHHue caMOCTOSITENbHO COOCTBEHHYIO anys
PaccunThIBaTH TEIUIOTHI peakii | OPTaHU30BBIBATH ydeOHOE yaeOHYIO «3akoH
4epe3TeruIoThl 00pPa30BaHMs B3aUMOJICHCTBHE B IpyIIIe JiesITeNbHOCTh: cBou | I'eccan
BemecTB. PaccunteiBath TemnoTel | ILY VY. JIOCTHIKEHMS,
peaKIyy depes SHEePTUH CBsi3el OCYIIECTBIIATH aHAIN3 OOBEKTOB C CaMOCTOSITEILHOCTB,
BBIJICJICHUEM CYILIIECTBEHHBIX U WHUIMATHBY,
HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb,
P.YVYI. NIPUYMHBI HEYAAY
OcCyIeCTBIIATh UTOTOBBIH U
MOIIArOBEIi KOHTPOJIb IO
pe3ynbTary;
AlleKBaTHO BOCIIPUHHUMATD OLICHKY
YUHUTEIS
118 OHTpomusL. TonsTue 06 suTponmy. Bropoii DopMyIHpOBaTh BTOPOH 3aKOH K.YVYI. OueHnBath IIpesent
Bropoii 3aK0H TepMoauHamMuku. Popmyna | TepmoauHamuku. OnepupoBarth CTPOUTH PEUYEBBIC BEICKA3BIBAHUS B COOCTBEHHYIO anuys
3aKOH bonbsimana HOHATHEM «IHTPOTHUS NHUCbMEHHOH (opme; yueOHyI0 «DHTpO
TEPMOAUHAM APryMEeHTUPOBAThL CBOIO TOYKY JACATCIIBHOCTh. CBOU TTUs»
HUKH 3pCHUA JOCTHXXCHHUA,
ILYVY . CaMOCTOSTEIbHOCTD,
Ymenue npeoOpa3oBLIBATh | MHUIIHATHBY,
nH(pOpMaIHIo U3 OJTHOTO BUJA B| OTBETCTBEHHOCTb,

JIPYTOH.

TMPUYUHBI Hey1ad




P.YY]I.

KOHTPOJIb B (JOpME CITUUCHUS
criocoba AeHCTBHS U eTo pe3ysbTaTa
C 3a/IaHHBIM 3TAJIOHOM C

LeNbI0 OOHAPYKEHHS OTKIOHEHHH U
OTJINYHUH OT ITATOHA

119 OHTponus. Tonsitne 06 suTponmu. Bropoii DopMyIHpoBaTh BTOPOH 3aKOH K.YVYI. OneHuBarthb ITpesent
Bropoit 3aK0H TepMoauHamMuky. dopmyna | TepmoauHamMuku. OnepupoBaTh CTPOUTH PEUCBBIC BBICKA3bIBAHUS B COOCTBEHHYIO anus
3aKOH Bonenmana MOHATHEM «GHTPOIHS» MHCBMEHHOH (opMe; yue6HyT0 «OQHTpPO
TEpPMOJIUHAM apryMEHTHPOBATh CBOKO TOUKY JIESTENBHOCTD: CBOM | TIHS»
HKHU 3peHUs JIOCTIDKEHHUS,

ILYY. CaMOCTOSTENBHOCTD,
Ymenue peoOpa3oBLIBATh | MHUIINATHBY,
nHpOpMaIHIO U3 OJTHOTO BUJIA B| OTBETCTBEHHOCTb,
IpYyTOH. MPUYNHBI HeYAad
P.YV].

KOHTPOJIb B hopMe CITnueHuUst

crocoba AeHCTBHS U €T pe3ynbTaTa

C 3a/laHHBIM 3TAJIOHOM C

HETbI0 0OHAPYKEHHS OTKIIOHEHHH H

OTIIMYMI OT 3TaJIOHA

120 OHeprus Oueprus ['n66ca u kpurepun XapakTepu3oBaTh SHEPTUIO K.YYI. Beipakats IIpesent
I'uG6ca u CaMOTIPOU3BOJIEHOCTH T'u66ca xax ‘YMeHue 3a1aBaTh BOIPOCHI, MIOJIOXKUTEIBHOE arust
KpPHUTEPHN XUMHYIECKON peaKIun TEPMOANHAMUIECKYIO (DYHKITHIO. KOHTPOJIMPOBATH JEHCTBHSA OTHOIIICHNUE K «QHepr
CaMOIPOU3B IIporHo3upoBaTh BO3MOXXHOCTh napTHepa. poleccy us
OJIbHOCTHU MPOTEKaHUS XUMHUECKUX ILYY . MIO3HAHUSL: I'n66ca
XUMHUYECKUX peaxuuii Ha OCHOBE UMEIOLIIXCS YMeHue ocylecTBIATh aHAIN3 HPOSIBIIATH »
peaxuuit 3HAHUH 110 XUMHYECKOH 00BEKTOB C BEIJJETICHHEM BHUMaHHUE,

TEepMOJNHAMUKE. CYIIECTBEHHBIX W HECYIIECTBEHHBIX yIUBIIEHHE,
XapakTepu3oBaTh KpUTEPHU MIPU3HAKOB;OCYILECTBIATH CUHTE3 XKenaHue OoJibIe
CaMOIIPON3BOIBHOCTH KaK COCTABJICHHE [IEJIOTO U3 YacTeH. y3HATbH
XUMUYECKUX PEaKIHi P.YVYI.

YMeHUs! OCYILECTBIISATh UTOTOBBIA 1

MOIIArOBEIH KOHTPOJIb MO

pe3ynbraTy;Pasnuyats crocob u

pe3yabTaT AeicTBHS

121 DHeprus Oueprus ['n66ca u kpurepun XapaxkTepu3oBaTh SHEPTHIO K.YY]. O1eHuBaTh CBOU U ITpesent
I'm66ca n CaMOIIPON3BOIBHOCTH I'm66ca xak CtpounTh peueBble BHICKA3bIBAHUS B qy’KHe TIOCTYIIKH; anus
KpPHUTEPHH XUMHYECKOH peaKIuu TEPMOANHAMUYECKYIO (QYHKIMIO. | yCTHOM M MHChbMEHHOH (opme; MOTHBHPOBATh CBOH | «OHepr
CaMOIIPOH3B IIporro3upoBaTs BO3MOKHOCTH apryMEHTHPOBATh CBOIO TOUKY JeUCTBUS,; ust
OJIBHOCTH MPOTEKAHMUS XUMUIECKHX 3peHUS BBIPAXKaTh I'mb6ca
XUMHYECKUX peaxiuii Ha OCHOBE UMEIOLIUXCS ILYY. TOTOBHOCTb B »
peakiuit 3HAHMH 0 XUMUYECKOH OCYIIECTBIIATH aHAIN3 OOBEKTOB C mr000# cUTyanuu

TEPMOJUHAMHUKE.
XapaxTepu3oBaTh KPUTEPUH
CaMOIPOU3BOJILHOCTH

BBIJICJICHUEM CyLLleCTBeHHbIX u
HECYIICCTBCHHLIX ITPU3HAKOB;
P.YV]I.

NOCTYIIUTH B
COOTBETCTBUH C
IIpaBUJIaMu




XUMHUYECKHX pPeaKnuii yMeHHe BbIONpaTh Hanboiee MOBEJICHUS
3¢ PeKTHBHBIE CIIOCOOBI PEIICHUS
MOCTaBJICHHBIX 3a/a4.
122| 8 | Pewenue Penrenue pacyeTHBIX 3a/1ad 110 OCyIIeCTBIATE PacyeThl K.YV, [pumeHsTH
3a1ad 1o XUMUYECKHM popMynaM u TEIUIOBBIX 3P ()EKTOB XMMUUECKUX | YMEHHUE 10rOBapUBaThCS U MpaBHIIa JIETOBOTO
Teme YpaBHEHUSIM TI0 TEMe peaxIuii Ha OCHOBE JaHHBIX O MPUXOAUTH K 00IIEMY PEIICHHIO B COTPYAHUYECTBA:
«Xumpueck | «XuMHYecKas TEPMOJUHAMHUKA» TeroBoM 3¢ ekTe 00pa3oBaHus | COBMECTHOW JIEATENBHOCTH; CpaBHUBATh Pa3HbIE
ast BelecTB. IIporuosuposars ILYY. TOYKH 3pEHHS,
TepMOAUHAM BO3MOXHOCTb MPOTEKAaHUS VYMeHune npoBOJUTh CPAaBHEHUE U CUHUTATHCS C
HKa» XMMHYECKUX PeaKIUii HA OCHOBE | KIaCCH(HKAIIHIO 110 33TaHHBIM MHEHUEM JpPYyroro
UMEIOIMXCS 3HAHUH 110 KPUTEPHUSM; JenoBeKa
XUMUYECKOH TepMOAUHAMUKE. P.YVY..
OcCyIIecTBIATH pacdeThl Mo YMeHHe yIUTHIBaTh BBIACICHHBIE
XUMHYECKUM (HOpMyIIaMm. YYUTEIIEM OPHEHTUPHI eI CTBUS B
Hcnonb30BaTh alropuTMBI IPU HOBOM y4eOHOM MaTepHae B
pelLIeHuH 3a1a4 COTPYIHHUYECTBE C YUHTEIEM
123| 9 | Ckopocts CKOpOCTh XUMHUYECKUX peaKlui, XapakTepu3oBaTh CKOPOCTh K.YVY]. Bripaxats Ipesent | JdemMoHcTpanu
XUMHYECKOH | ee 3aBUCHMOCTb OT Pa3INIHBIX XUMHYECKON PEaKIu. ‘YMeHue 3a71aBaTh BOIPOCEHI, MIOJIOXKHUTEIBEHOE arust M. 3aBHCHMOCTH
peakuuu. (hakTOpOB: MPHPOIBI OOBACHATH 3aBUCHMOCTh KOHTPOJIMPOBATh ACHCTBUA OTHOIICHUE K «CKopo | ckopoctu peakuun
3akoH pearupyroInx BEIIeCTs, CKOPOCTH XUMHUYECKOH peaKknuu HmapTHepa. poleccy CTb OT PUPOABI
JIEHUCTBYIOL | KOHUEHTPAIMU PEarupyromux OT pa3IHYHBIX (PaKTOPOB. ILYY. ITO3HAHMS: XHMHYE | BeliecTB Ha
HX Macc BEILECTB, TEMIIEpaTyphl, Hanuuusi | DopMyIHpoBaTh 3aKOH YMeHue ocylecTBIATh aHAIN3 MPOSIBIIATH CKOM npuMepe
KaTanu3aTopa, MIONa x neiicTByromux Macc. HaGmonate | 00bEKTOB ¢ BBIJETCHHEM BHUMaHHUE, peakuuy | B3amMomeicTBHsA
MOBEPXHOCTH PEearupyIOIINX Y OTIMCHIBATh AEMOHCTPHPYEMBIE | CYIIECTBEHHBIX U HECYIIECTBEHHBIX yIUBIIEHHE, » pactsopos
BEILECTB. Peakiiuy roMOreHHbIE U | OIBITHI MIPU3HAKOB;OCYILECTBIIATH CUHTE3 XKenaHue OoJible g;?g;g]:éﬁmcnm
reTeporeHHbIe. DIeMeHTapHbIe KaK COCTABJIEHHE [IEJIOTO U3 YacTeH. y3HATbH KOHLIEHTPALUH C
peaxkuud. MexaHu3M peakuuu. P.YVYI. OJIMHAKOBBIMU
AKTHBHMPOBAHHBIM KOMIUIEKC ‘YMeHus OCyIIeCTBIATh UTOTOBBII U KyCOYKaMu
(mepexogHOE COCTOSTHIE). 3aKOH MOITarOBBIA KOHTPOIb 10 (rpaHysIaMH) [IUHKA
neiictBytonmx macc. Koncranra pe3ynbraty;PasmmaaTs ciocob n Y OJIMHAKOBBIX
CKOPOCTH pEeaKiiH, ee pe3ynbTaT AeHcTBUs KYCOUYKOB Pa3HbIX
pa3MepHOCTh. CKOPOCTH peaknu METaIlOB (Marnus,
LIUHKA, XKeye3a) ¢
PagroaKTHBHOTO PACIIaja. pacTBOpOM
Ilepron momypacmnana. COJISIHOM KUCIIOTHI.
B3aumopeiictsue
pacTBOPOB cepHOIt
KHCJIOTBI C
pacTBOpamMmn
THOCYIb(aTa
HaTpUs pa3IUyHON
KOHIICHTPalui
124 10 | Cxopocts CKOpOCTh XMMHUYECKUX peakiui, | XapakTephu3oBaTh CKOPOCTh K.YVI. Beipaxats IIpe3ent
XHMHYECKOU €€ 3aBUCUMOCTD OT pa3/IMYHbIX XUMHUYECKOMN peakmuu. VMmeHue 3a/laBaTb BOIIPOCHI; ITOJIOKUTEIIBHOC anus
peakuuu. (axTopoB: MPUPOIBI OOBACHATH 3aBUCUMOCTh KOHTPOJIUPOBATH IEHCTBUA OTHOIIEHHUE K «Cxopo
3akoH pearupyoIux BeIIecTs, CKOPOCTH XUMHUYECKOH peaKkuuu nmapTHepa. nporeccy CTb
JIeHCTBYION] | KOHLEHTPALMU Pearupyromux OT pa3IUYHBIX (haKTOPOB. ILYY. ITO3HAHMS: XUMUYE
UX Macc BEILIECTB, TEMIIEpaTyphl, Hanuuust | DopMyIpoBaTh 3aKOH YMeHue oCcylIecTBIATh aHATIN3 MPOSBIATH CKOM




KaTalu3aTopa, MIoNaau JEeHCTBYIOIIUX Macc. 00BEKTOB C BbIETICHHEM BHHMaHHe, peakiuu
MOBEPXHOCTHU PEATUPYIOIINX CYIIECTBEHHBIX U HECYIIECTBEHHBIX yIUBIIEHHE, »
BEIeCTB. Peakiuy roMoreHnsie 1 MPU3HAKOB;0CYIIECTBISITH CHHTE3 JKeTIaHue OoJbIe
reTeporeHHble. DIeMeHTapHbIe KaK COCTaBJIEHHE LIEJIOT0 U3 YacTeH. y3HaTh
peaxkuuu. MexaHusM peakuuu. P.YVYI.
AKTUBHPOBaHHBII KOMILIEKC ‘VYMeHus oCyIIecTBISATh UTOTOBBII U
(mepexomHOe COCTOSTHIE). 3aKOH MOUTaroBbId KOHTPOIIb 110
neiicTByromux Mace. Koncranra pesynbraty;Pasznuyats cocob u
CKOPOCTH PEaKIl|H, ee pe3ynbTaT AeicTBHS
pa3MepHOCTh. CKOPOCTh peaKkIuu
PagroaKTHBHOTO PacIaja.
Ilepuon nonypacnana.
125| 11| 3asucumocr | Ipasuno Baur-T'odda. [onstue OnpenensaTs NOHATHUS K.YYI. Beipakats IIpesent
b CKOPOCTH 00 HepruM aKTHBAIUHU U 00 «TeMIepaTypHBIi Ko3hduimenT | YMeHHe 3a/1aBaTh BOIPOCHI; MOJIOKHUTETBHOE anus
peakuu OT | PHEPreTHIecKoM mpoduie CKOPOCTH», «3HEPIHUs KOHTPOJIMPOBATH JICHCTBHSA OTHOIIICHUE K «Cxopo
Temieparyp | peakuuu. YpaBHeHHe AppeHHyca. | akTuBanum». GopMmynupoBarh mapTHepa. nporueccy CTb
Bl npasuito Bant- 'odda. ILYVYA. MO3HAHUS: XUMU4e
3anuceIBaTh ypaBHCHHE YMeHue ocylecTBIATh aHaIN3 MPOSIBIIATH CKOM
AppeHnyca U IOACHATh 00BEKTOB C BBIETICHHEM BHHMaHHE, peakuu
BEJIMYHMHBI, BXOJSIIHE B HETO. CYIIECTBEHHBIX M HECYIECTBEHHBIX yIUBIICHHE, »
OOBACHATH IPUYUHY YBEIHMUYCHHUS | PH3HAKOB;OCYIIECTBIISITH CHHTE3 JKeJIaHue OoJbIie
CKOPOCTH peaklyy Ipu KaK COCTaBJICHUE LIEJIOT0 U3 YacTell. y3HaTh
HarpeBaHuu. HaGmonats u P.YVYA.
OIUCHIBATh IEMOHCTPHPYEMBIE YMeHHs OCYIIECTBISITh HTOTOBBIA 1
OITIBITHI MOIIArOBBIH KOHTPOJIb IO
pe3ynbraty;PazanuaTe ciocob u
pe3ynbTaT aeicTBUs
126| 12| 3asucumocrt | INpaeumo Bant-T'odda. [onstne | Onpenensrs monsTHs K.YV, [pumensTH Ipesent | JlemoHcTpanu
b CKOPOCTH 00 HepruM aKTHBAINHU U 00 «TeMIepaTypHsbIil Ko3buIeHT | YMeHne JoroBapuBaThCs U MpaBHIIA JIETOBOTO anus H.
peakuu OT | SHEPreTHIeCKoM mpoduie CKOPOCTH», «3HEPTHUs HMPUXOANTH K 00IIEMY PEIICHHIO B COTPYAHUYECTBA: «Cxkopo | Bsaumoneiictaue
Temrepatyp | peaknuu. YpaBHeHHe AppeHHyca. | akTuBanum». GopMmynupoBarh COBMECTHOH JIeATEIILHOCTH; CpaBHUBATh pa3Hble | CTb PacTBOPOB CEpHOi
bl npaswio Baut- F'odda. IL.YYA. TOYKH 3pEHNS; XUMHYE | KUCIOTHI ¢
3anuceIBaTh ypaBHEHHE YMeHne NpoBOJUThH CPAaBHEHHE U CUUTATHCS C CKOM pacTBopamu
AppeHnyca 1 MOSCHATh KITaCCH(HKAIIHIO 110 33aHHBIM MHEHHEM APYTOTro peakuuu | tmocynshara
BCJIMYHHBI, BXOOAIIUEC B HET'O. KpUTECPUAM; YCJIOBCKa » HATpUA PasTHIHOM
OO0BsicHAT IpHunHY yBenmdeHus | P.YY]I. TEMTCPATYPRL
CKOPOCTH pEaKIIUU NIPU VmeHue Y4YUTBHIBATh BbIICJIEHHLIC
HarpeBaHuu. HaGmonats u YUYHUTENIeM OpPUEHTHPHI IeHCTBHS B
OIUCBIBATH IEMOHCTPUPYEMBIE HOBOM y4eOHOM MaTepHaie B
OITBITHI COTPYAHHUECTBE C yIUTEIEM
127 13| Karamus. KaranuzaTops! u karanms. Omnpenensats noHATHS «katamn3y, | K.YY/,. [Ipumenars IIpesenr | JlemoHcTpauu
Katammzaro | Dueprus aktuBanum «KaTaIn3aTop», «hepMeHT», YMeHHe 10roBapuBaThCsa I MpaBHIIA JIEIOBOTO anus M. Pasnoxenne
pBI KaTaTU3UpYyeMOi u «AKTUBHOCTbY, «CEJIEKTUBHOCTEY», | MPUXOJUTH K OOLIEMY PELICHUIO B COTPYAHUYECTBA: «Cxopo | mepokcuzna
HEKaTaJIU3UPyeMO peaKiuu. «TOMOT'€HHBIH KaTanu3y, COBMECTHOM €ATETbHOCTH; CpaBHUBATh pa3Hble | CThb BOIOPOJIA C
AKTUBHOCTb U CEJIEKTUBHOCTb «TeTEepPOreHHbIN KaTalu3. ILYVY . TOYKH 3PEHUS; XUMHYE | TMOMOLIBIO
Karanu3aropa. 'oMOreHHbli 1 OOBACHATh MEXAHU3M JASHCTBUS YMeHue NpoBOIMTh CPABHEHHUE 1 CYMTATBLCS C CKOM HEOPraHHIECKHUX




reTepOreHHBbI KaTanus. kaTanu3aropa. OnuchIBaTh KJIacCU(HKAIIMIO 110 33AaHHBIM MHEHHEM APYToro PEaKIMU | KaTanu3aTopoB U
T'oMoreHHSbIH KaTau3 B Ta30BOH MEXaHH3MBI TOMOT€HHOTO, KPHUTEPHSIM; YeJIoBeKa » IPUPOIHBIX
(aze. Karamutuaeckoe TeTEpOTreHHOTO U P.YVY. 00BEKTOB,
OKHCIICHHE YrapHOTo ras3a B (hepMEHTATHBHOT OKATAIN30B. VMeHHe yqUThIBATh BbIAECICHHbIC conepartix
KOHBEPTEPaXBBIXJIONHEIX Ta30B B | HabmonaTs reMoHCTpHpYyeMBble YUYHUTENIeM OPUEHTHPHI IeHCTBHS B j;;agzygz.nopﬂbl
aBTOMOOMIIAX. Posb U CaMOCTOSITENFHO ITPOBOIUMBIE HOBOM y4eOHOM MaTepHae B N
KaTalnu3aTopoB B IPUPOJIE U onbITEl. HabmronaTs XMMHUYecKHe | COTPYIHHYECTBE C YUUTEIEM it onbIT 26.
MPOMBIIUIEHHOM IIPOU3BOJICTBE. PEaKIMU U OIHCHIBATH UX C Karamimiieckoe
Pa3IOKECHUC
DepMeHTHI Kak OHONIOTHYECKHE TIOMOILBIO POJHOTO SI3BbIKA U
TEpoOKCUIa
KaTaIn3aTopHl. s3p1ka XuMuH. Coomonarh BOZOpOJA
MpaBUJIa ¥ IpUEMbl Oe30IacHON
paboTHI ¢ XUMHYECKIMHI
BEIIECTBAMH U TaOOPaTOPHBIM
000pyI0OBaHUEM
128| 14| Karamus. KatanmsaTopsl U KaTanms. OnpenensaTs MOHATUS «katanusy», | K.YV, IpumeHTH IIpesent
Katammzaro | DHeprus akTHBaIuu «KaTaJIn3aTop», «GepMeHT», YMeHue oroBapuBarthCs U MpaBHIIa JIEIOBOTO anus
pHI KaTaIu3NpyeMOH U «AKTHBHOCTB), «CEJICKTUBHOCTBY, | IPUXOAUTH K 00IIEeMy PEIICHUIO B COTPYAHUYECTBA: «Ckopo
HEKaTaJIN3UPyeMOH PeaKIum. «TOMOTCHHBIH KaTanus, COBMECTHOH JIEATEIbHOCTH; CpaBHUBATh pa3Hble | CTb
AKTHBHOCTB U CEIEKTHBHOCTb «TeTepOTeHHBIN KaTaIHu3y. ILYY . TOYKH 3pEHNS; XUMHYEe
Katanuszaropa. 'oMOreHHbIi u OOBSICHATH MEXaHU3M JCHCTBHSA ‘YMeHue npoBoAUTh CPaBHEHHUE U CUUTATHCS C CKOH
TeTepOreHHbIN KaTajn3. kaTanu3aropa. OnucHBaTh KJIaCCU(HKALIHIO 110 33aHHBIM MHEHHEM APYTOro peakun
T'omoreHH»Iil KaTaIu3 B ra30BOM MEXaHHU3Mbl TOMOT€HHOTO, KPHUTEPUSIM; 4eJioBeKa »
(aze. Karanmurnueckoe TETEPOTEHHOI0 U P.YVYI.
OKHCIICHHE YrapHOTO ras3a B (hepMeHTaTHBHOTOKATaJIN30B. YMeHHe yYUTHIBATh BBIICICHHbIC
KOHBEPTEPaXBBIXJIOIHBIX TA30B B YUYHTENIeM OPUEHTHPHI ISHCTBHS B
aBTOMOOWISIX. PO HOBOM y4eOHOM MaTepHale B
KaTalnu3aTopOB B IPUPOJIE U COTPYAHHUECTBE C yIUTEIEM
MPOMBIIUICHHOM ITPOHU3BOJICTBE.
DepMeHTHI Kak OHOIOTHYECKHe
KaTaJIn3aTophl.
129| 15| Ipakruueck | Pemrenue skcniepuMeHTANIBHBIX IIpoBoauTE XUMHYECKUI K.YYA. O1neHuBaTh CBOU U

ast pabora Ne
9.
«CxopocTb
XUMHYECKHX

peaKmuii.»

3aj1a4 Ha onpeieneHue GakTopos,
BIIMAIONIMX HA CKOPOCTh
XMMUYECKOH peaKiin

SKCTIEPUMEHT I10 OTIPEAEICHNIO
(hakTOpOB, BIHUAIONINX HA
CKOPOCTh XUMHIECKOH peakInu
Hccnenosars ycious,
BJIUSIIOIINE HAa CKOPOCTD
XUMHUYECKOM peaKInu.
HaGmonaTs 1 ommuceBaTh
CaMOCTOSITEIILHO MPOBOIHUMBIE
OIIBITHI C IOMOIIBIO POIHOTO
A3bIKA U A3bIKA XVIMI/IH.HCJ’[&TB
BBIBOJIBI IO Pe3yJIbTaTaM
MPOBEICHHBIX XUMUIECKHAX
onbITOB. CoOMoaaTh mpaBuia u
HpHeMBbI Oe301IacHON paboTHI ¢
XUMHUYECKHMH BEIECTBAMH 1

CTpouTh peueBbie BHICKA3bIBAaHUS B
YCTHOW ¥ TUCEMEHHOM (opMme;
apryMEHTHPOBATH CBOIO TOYKY
3peHHs

IL.YYI.

OCYIECTBIIATh aHAIN3 OOBEKTOB C
BBIJICJICHHEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX ITPU3HAKOB;
P.YY]I.
yMeHHe BbIOHpaTh Hanbosee
3¢ PEeKTUBHBIC CIOCOOBI PEIICHHS
MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh
€aMo- ¥ B3aUMOKOHTPOJIb IpoLiecca
BBITIOJTHEHUSI YKCIIEPHMEHTA,
CaMOCTOSITEIIBHO O(OPMIISITE OTUET

qy)XHE TIOCTYIIKH;
MOTHBHPOBATH CBOH
IeHCTBHS;
BEIpaKaTh
TOTOBHOCTbH B
nr000# cUTyanuu
MOCTYIIUTH B
COOTBETCTBHUH C
MIpaBUIAMH
MTOBEACHHUS




71a00paTOPHEIM 000PYIOBaHHEM

130 16| Xumuuecko | O6GpaTnmMble peakim. XapaKkTepu30BaTh XUMHYECKOE K.YV, Boipaxars IIpesent
e XUMHYecKoe paBHOBECHE. paBHOBecue. CpaBHUBATH YMeHwue 3a1aBaTh BOIPOCEHI, HOJIOKUTEITEHOE anus
paBHoBecue. | KoHcranra paBHOBecHs obpaTnumble 1 HeoOpaTUMEBIE KOHTPOJIMPOBATH JIEHCTBHS OTHOIIICHHE K «XuMug
Koncranra peakiuu. XapaKkTepu30BaTh napTHepa. poreccy ecKoe
paBHOBeCHs KOHCTaHTY PaBHOBECHS KaK ILYY. ITO3HAHMS: paBHOBE
KOJIMIECTBEHHYIO YMeHHe ocynIecTBIATh aHAIN3 HPOSIBIATH cHe»
XapaKTePUCTUKY TOJIOKEHHS 00BEKTOB C BbIETICHHEM BHHMaHHe,
XHMHYECKOTO PaBHOBECHS CYIIECTBEHHBIX M HECYIECTBEHHBIX yIUBIICHHE,
MPU3HAKOB;0CYIIECTBISATh CHHTE3 JKeJIaHue OoJbIie
KaK COCTaBJICHHE [IEJIOT0 U3 YacTeH. y3HATbH
P.YV].
‘YMeHus 0CyLEeCTBIISATh UTOTOBBIA U
HOIIArOBBI KOHTPOJIb MO
pe3ynbraTy;PasandaTs ciocob u
pe3ysbTaT neicTBus
131| 17| Ilpuanun Ipunuun Jlelllatense. DOpMYIUPOBATH IIPHHIIAIT K.YVI. OLEHUBATh CBOH U IIpesent
Jlelllatense | PaBHOBECHBIE COCTOSHUS: Jlelllarenpe. XapakTepH3oBaTh CtpouTh peueBble BHICKa3bIBAaHUS B qy)KHE TTIOCTYIIKH; anus
YCTOHYMBOE, HEYCTONUUBOE, THUIIBl PABHOBECHBIX CUCTEM. YCTHOU M TUCEMEHHOM (opMe; MOTHMBHMPOBATH CBOU | «XHUMHUY
6e3pazimnunoe. CMmelieHne OOBSCHATH 3aBUCHMOCTh apryMEHTHPOBATh CBOIO TOUKY JeUCTBUS; ecKoe JemoHcTpanu
XUMHYECKOTO PAaBHOBECHS MOT MOJIOKEHUSI XUMUIECKOTO 3pEeHUs BBIPAXKaTh paBHOBE M. 3aBHCHMOCTH
JIEICTBUEM PA3INIHBIX paBHOBECHS OT Pa3IMIHBIX ILYY. TOTOBHOCTH B cue» OJIOKEHUS
(haKTOpOB: KOHIIEHTPAIINU ¢axropos. [IpenckasbiBaTh OCYIIECTBIIATh aHAIN3 OOBEKTOB C mo0oi cutyanun paBHOBECHS B
peareHTOB MJIM IPOAYKTOB HanpaBJICHUCCMEIICHUS BBIJACTICHUEM CYIIECTBEHHBIX U MOCTYIIUTh B cucteme 2NO2
peaxIyy, JaBIeHus, XMMHYECKOTO PaBHOBECHSI IIPU HECYIIIECTBEHHBIX IPH3HAKOB, COOTBETCTBUH C N204 or
Temieparypsl. PonscMerenus U3MEHEHHH ycnoBui nposegenus | P.YY/. IpaBuIaMu TEeMIIepaTypsl
paBHOBECHSI B TEXHOJIOTHYECKIX 00paTUMOi XUMHUUECKOH yMeHHe BBIOHpaTh Hanboiee MOBEJICHUS
MpoIieccax. peaKIum. 3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
MOCTaBJICHHBIX 3a/1a4.
132| 18| Hpunmun Ipunnun Jlelllatense. DopMyIHpOBaTh MPUHIIUIL K.YYA. Beipakatsb [Ipesent
Jlelllatense | PaBHOBECHBIE COCTOSHUS: JlelllaTenbe. XapaxkTepu3oBaTh YMeHue 3a71aBaTh BOIPOCHL; MOJIOXKUTEIIBHOE anys
YCTOHYMBOE, HEYCTOWUNBOE, THUIBI PABHOBECHBIX CHCTEM. KOHTPOJIMPOBATH JEHCTBHS OTHOIIICHHUE K «XuMuy
Oe3paznmmunoe. CMmenieHune OOBSCHATH 3aBHCUMOCTh mapTHepa. MpoIeccy ecKoe
XMMHUYECKOTO PaBHOBECHS TOJ MIOJIOKEHUS] XUMHUYECKOTO ILYY]. NO3HAHUSA: paBHOBE
JEHCTBUEM Pa3IHIHBIX paBHOBECHS OT Pa3IUIHBIX YMeHHe oCcyIIecTBIATh aHAIN3 MPOSIBIATH cHe»
(haKTOpPOB: KOHIIEHTPAIINI ¢axropos. [IpenckasbBaTh 00BEKTOB C BEIJIETICHHEM BHHUMaHHeE,
pe€areHToB Wiu MpoaAyKTOB HarnpaBJICHUCCMECUIICHUA CYHIECTBCHHBIX U HECYIIECTBEHHBIX YAUBJIEHUE,
peaKIyy, TaBIeHNS, XUMHYIECKOTO PaBHOBECHS IIPH MPU3HAKOB;0CYIIECTBIISTh CHHTE3 JKeJIaHue OoJbIre
TeMmeparypsl. PonscMenienus M3MEHEHHH YCIOBHHU MPOBEICHHS | KaKk COCTaBJICHHUE IIEIOT0 U3 4acTeil. y3HaTh
paBHOBECHS B TEXHOJIOTHYECKUX 00paTIMOI XUMUUECKOH P.YVYA.
npoleccax. peakuuu. YMeHUsI OCYILECTBIATH UTOTOBBIA U
MOMIArOBEIH KOHTPOJIb MO
pe3ynbraty;Pasnuyats cocob u
pe3yabTaT aeiicTBHs
133| 19| Pemenue Pelienne pacueTHbIX 3314 110 CocTaBIATh CPaBHUTENLHbIE U K.YV, IIpuMeHATEH
3aja4 1o XUMHYECKUM GopMyiaM U 00600MIAI0IHE CXEMBI. VYMeHne 1oropapuBarhCs 1 TpaBMIIa JIEIOBOTO




Teme YpaBHEHUSIM 110 TEMe ITpoBoaHUTH pacueTsl MO MPUXOAUTH K 00IIEMY PELICHHIO B COTPYAHUUYECTBA:
«Xummuyeck | «XHUMHUYECKOE PAaBHOBECHE) XUMHYECKUM (GopMysiaM U COBMECTHOH JEATENBHOCTH; CpaBHUBATH PA3HBIE
oe YPaBHEHUAM PEaKLUM. ILYY. TOYKH 3pEHHS,
paBHOBecue VYMeHne npoBOJUTh CPaBHEHHE U CUHUTATHCS C
» KJITacCHU(HKAIIHIO 110 331aHHBIM MHEHHEM APYToro
KPHUTEPHSIM; 4esIoBeKa
P.YV/.
YMeHHe yIUTHIBaTh BBIICICHHBIE
YUHUTENEM OPUEHTHPHI ACHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C yIUTETIEM
134 20| Uonnoe HoHHOE MPOM3BENEHHE BOJIBL. XapakTepu3oBaTh HOHHOE K.YVI. OueHuBath
npousBeneH | Bomoponuslii mokaszarens (pH) MIPOU3BEICHUE BOJIBI, ‘YMeHue caMocTosITENLHO COOCTBEHHYIO
He BOJBIL. pactBopa. Pacuet pH pactBopoB BOJIOPOJIHBIN ITOKA3aTEeNb. OpTaHM30BBIBATH yueOHOE yueOHyI0
BonopoaHsl | CHIIBHBIX KHCIIOT U ILET0YEH IIpoBoauts pacuet pH pactBopoB | B3aumojeiicTBue B rpymnie JIeSITENILHOCTh: CBOU
i CHJIBHBIX DJIEKTPOJIUTOB. ILYY. JIOCTHIKEHMS,
[I0Ka3aTellb OKCHEpUMEHTAIBHO ONPEeNIATh OCYIIECTBIISATh aHAIN3 OOBEKTOB C CaMOCTOSITEIbHOCTb,
KHCIIOTHOCTbB CPEJIbI PA3IHIHBIX BBIIEJIEHHEM CYIIECTBEHHBIX U UHUIHUATUBY,
pacTBOpOB, B TOM YHUCIIE U B HECYILECTBEHHBIX IPH3HAKOB; OTBETCTBEHHOCTb,
obiTy. JleMoHCcTpUpoOBaTh 3HaHHe | P.YV]I. MIPUYMHBI HEY1a4
MpaBUJI OKa3aHUs EPBOI OcCy1IeCTBIISITH UTOTOBBIN U
MOMOIIY IIPH MOMaJaHN! Ha MOIIArOBBIN KOHTPOJIb IO
KOXY PacTBOPOB C BBICOKHM H pe3ynbTary;
H13KkMM pH AJIeKBaTHO BOCIPUHUMATh OLIEHKY
YUHUTEIs
135| 21| Xumuuecko | PaBHOBecue B pacTBOpax. XapakTepu3oBaTh XMMUYECKOE K.YYA. OneHuBaTthb
e KoncranTtsr auccornpanmm paBHOBECHE B pacTBOpAX. YMeHne caMOCTOSTETEHO COOCTBEHHYIO
paBHOBecue | cmaOBIX ANMEKTPOIUTOB. CBA3D Omnpenensits MOHATHS «KKOHCTAHTA | OPTaHW30BHIBATH YICOHOE yaeOHYIO
B PAaCTBOpax | KOHCTaHTHI U CTENEHU JUCCOLUALUNY, «CTEIEHb B3aUMOJICHCTBHE B IpyIIIe JIeSITEbHOCTh: CBOU
JMCCOIMANUK. 3aKOH Pa3BeICHUS | IUCCOIMAINIY, (IIPOU3BEICHNE ILYY. JIOCTHIKEHMS,
OcrtBanbaa. PaBHoBECHE MEX Ty pacTBopuMOCTH». Mcrionb30BaTh OCYILECTBIIATh aHAIN3 0OBEKTOB C CaMOCTOSITEILHOCTD,
HACBIIEHHBIM PaCTBOPOM U KOHCTAHTBI TUCCOIHAIINH IS BBIIEJICHHEM CYIIECTBEHHBIX 1 WHAIHUATUBY,
ocankoM. [Iponssenenne pacdeTa paBHOBECHOTO COCTaBa HECYILECTBEHHBIX IPH3HAKOB; OTBETCTBEHHOCTb,
PacTBOPUMOCTH pactBopoB. [IpoBoauTh pacueTs P.YVYA. MIPUYUHBI HEYAAY
0 XMMHYECKUM (pOopMyNam U OcCyIeCTBIATh UTOTOBBIM U
YpaBHEHUSIM MOIIArOBEI KOHTPOJIb IO
pe3ynbTary;
AleKBaTHO BOCTIPHHUMATH OLIEHKY
YUUTEIIS
136 22| Xumuuecko | PaBHOBecue B pacTBOpax. XapakTepru30BaTh XHUMHIECKOE K.YVI. OueHuBaTh
e KoHcTanThl fucconuanyun paBHOBECHE B PaCTBOpax. VYMeHune caMoCTOSsITENbHO COOCTBEHHYIO
paBHOBecue | cnabbIx amekTponuToB. CBsi3b OmnpenensTh NOHATHS KOHCTAHTa | OPTraHU30BBIBATH y4eOHOE yueOHyI0
B pacTBOpax | KOHCTaHTHI ¥ CTENEHI JIFCCOIMALIUI, «CTEIIEHb B3aMMO/JICHCTBHE B IPyIIIe JIeATEeNTBHOCTD: CBOH
JIMCCOLMAIIMU. 3aKOH pa3BelIeHUsI | TUCCOLUALIMNY, KIIPOU3BEACHUE ILYY/. JIOCTHXKEHUS,
OctBanbia. PaBHOBecue Mexy pactBopuMoctu». Hcrnone3oBarh OCYIIECTBIIATH aHAIN3 OOBEKTOB C CaMOCTOSITEIBHOCTD,
HACBIIEHHBIM PACTBOPOM U KOHCTAHTBI JUCCOIMAIIMY JUIS BBIICICHUEM CYIIECTBEHHbIX U WHUIMATUBY,




ocankoMm. [Iponssenenue
PacTBOPUMOCTH

pacdeTa paBHOBECHOTO COCTaBa
pacTtBopoB. [IpoBoUTE pacueTs
M0 XMMHYECKUM (OpMyIaM U
YpaBHEHUSIM

HECYIIECTBEHHBIX MPH3HAKOB;
P.YV].

OcCyIecTBIAT UTOTOBBII U
MOIIArOBBIA KOHTPOJIb IO
pe3ynbTary;

AJIeKBaTHO BOCIPUHUMATh OLIEHKY

OTBETCTBEHHOCTb,
MPUYUHBI HEyIad

YUHUTEIS
137| 23| Xumuuecku | FanpBannueckuii snemenT (Ha OOBACHATL TPUHIMIT IEHCTBHS K.YV, OleHnuBaTh CBOU U IIpesent
€ UCTOYHHKH | IpuMepe 31eMeHTa JJaHnais). raJbBaHUYECKOTO HJIEMEHTA, CtpouTh peueBble BHICKa3bIBAaHUS B qy’KHe TIOCTYIIKH; anus
TOKa. XuMHYecKrne UCTOYHUKH TOKa: aKKyMyJsITopa. XapakTepu3oBaTh | YCTHOH M MMCEMEHHOI (opme; MOTHBHPOBATb CBOH | «DJEKT
DJeKTpOin3 | rambBaHUYIECKHE 3JIEMEHTEI, XUMHYECKHE HCTOYHUKH TOKa. apryMEHTHPOBATh CBOIO TOUKY JeUCTBUS; pomm3
aKKyMYJISTOPBI M TOIIMBHBIE OmnpenensTs HOHATHS «aHOI» U 3pEeHUs BBIpaXKaTh
aneMeHTsl. PopMa 3anucu «kaToay». OnpenensTh MOHATHS ILYY. TOTOBHOCTH B
XUMUYECKOr0 HCTOUHHKA TOKA. «CTaHJAPTHBIN 3JICKTPOIHBIH OCYIIECTBIISATh aHAIN3 OOBEKTOB C 000 cUTyanuu
CraHapTHBIH BOJOPOIHBIH HNOTEHLIUA» U BBIICJICHHEM CYIIECTBEHHBIX 1 HOCTYITUTh B
anexrpoa. CTaHIapTHEINA «QIEKTPOABIKYIIAS CHIIa HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHUH C
SJIEKTPOHBIA IOTEHIHAI peaxkuumn». XapakTepu3oBaTh P.YVYI. [paBuIaMu
cucremsl. ITonsTre o 3JIEKTPOJIU3 KaK OKUCIUTENbHO- yYMeHHe BEIOHpaTh Hanboiee MOBEJICHUS
3IEKTPOABIKYILEH CHIie BOCCTaHOBHTEIBHBIH MpOIIECC. 3¢ dexTHBHBIE CTTOCOOBI PEIICHUS
peaxuuy. JIeKTPOXUMUYIECKUI OOBSCHSTH MPOLIECCHI, MIOCTABJICHHBIX 3a7a4.
PsLI HAPsDKEHUH (AKTUBHOCTH) MPOTEKAIOIIUE TIPH SIEKTPOIH3E
MertaioB. Hanpasnenue pacIu1aBoB U pacTBOPOB.
OKHCITHTEIIBHO- PackpsIBath mpakTHUecKoe
BOCCTAaHOBUTEJIbHBIX PEAKIUH. 3HAa4YECHUE NICKTPOJIU3a.
DeKTponm3 BOAHBIX PAaCTBOPOB DopMyTHpOBaTh 3aKOHEI
3JIEKTPOJIUTOB. 3aKOHBI JNEKTPONIU3a
IIIEKTPOIIN3a
138| 24| Xumuuecku | FanbBannueckuii smement (Ha OOBACHATH MPHHITUI ACHCTBUS K.YVY]. Boipaxath Ipesent | JemMoHcTpanu
€ UCTOYHHKH | IpuMepe >IeMeHTa JJaHuams). TaJbBaHUIECKOTO HIIEMEHTA, ‘YMeHwue 3a71aBaTh BOIPOCHI, MOJIOKHUTETBHOE anus H.
TOKa. XuMHUYEeCKHe UCTOYHUKHU TOKa: AKKyMyJIITOpa. XapakTepu3oBaTh | KOHTPOJIUPOBATH JEHCTBUS OTHOILEHHUE K «Anexr | PacTBOpuMOCTB
DEeKTPOoiINU3 | rajJbBaHUYECKUE HIEMEHTHI, XUMUYECKUE UCTOUHUKH TOKA. napTHepa. poleccy ponu3» YIIEBOJIOB B
aKKyMYJISITOPBI ¥ TOIIJIMBHEIE OmnpenensiTe HOHATHUS «aHO) H ILYY. ITO3HAHMS: BOJE B
aneMeHThl. PopMa 3anucu «karoy. OnpenensaTh NOHATUS YMeHue ocyLecTBIATh aHAIN3 MPOSIBIIATH
XUMHYECKOTO HCTOYHHKA TOKA. «CTaHIapPTHBIHN NIEKTPOIHBII 00BEKTOB C BEIJIETICHHEM BHHUMaHHeE, 9TaHOIC.
CTaH}IapTHbII;'I BO)IOpOﬂHbIﬁ MOTCHIHUAI» U CYHIECTBCHHBIX U HECYIIECTBEHHBIX YAUBJIEHUE,

snextpo. CTaHmapTHEIH
3JICKTPOIHBINA TOTEHIHAI
cuctemsl. [lonsarue o
3JIEKTPOABHKYIIEH cuile
peakIyu. DINeKTPOXUMUIECKHI
pAA HanpsKeHUH (aKTUBHOCTH)
MmerayuioB. Hampasienne
OKHCITHTEIILHO-
BOCCTAaHOBUTCJIBHBIX peaxunﬁ.
OIeKTpoNu3 BOJHBIX pACTBOPOB
3JIEKTPOJIUTOB. 3aKOHBI

«QIIEKTPOIBHIKYIIIAS CHIIA
peaknun». XapakTepru3oBaTh
AIEKTPOIIH3 KaK OKHCIIUTEIbHO-
BOCCTAHOBUTEIIHHBIN MPOIIECC.
OOBSCHATH TIPOIECCHI,
MPOTEKAIOIIUE TIPHU JICKTPOIIU3E
pacIuIaBoB U PacTBOPOB.
PackpsIBaTh MpakTUIECKOE
3HAYCHHUE DIICKTPOJIH3A.
DopMyIHpPOBaTh 3aKOHBI
IIEKTPOJIN3a

MIPU3HAKOB;OCYIECTBISTH CHHTE3
KaK COCTaBJICHHUE IICJIOT0 M3 YacTeH.
P.YV/.

YMeHUs! OCYILECTBIIATh UTOTOBBIA U
MOIIarOBbIA KOHTPOIb 110
pe3ynbraTy;Pasnuyats crocob u
pe3ynbTaT AeUCTBHS

JKellaHue OOoJIbIle
y3HaThH




JICKTPOJIU3a

139 25| O6GoGmarony | Penienue 3aqa4 v BHITIOJHEHUE CoCTaBIIATh CPABHUTENBHBIE U K.YV, OleHnBaTh CBOU U
ee YIPaKHECHUH, MO3BOJISFOIINX 0000IIA0IIHE CXEMBI. YMeHHe caMOCTOSTEIEHO Yy)KHe MOCTYIIKH;
MOBTOPEHHE | CHCTEMAaTHU3HPOBaTh U 0600IUTs | TIpOBOAMTH pacueTsl Mo OpraHU30BBIBATH yUeOHOE MOTHBHPOBATh CBOH
0 TeMe HOJTy9CHHbIC 3HAHUS 110 TEME XUMHYECKHM (popMyniaM u B3aMMO/ICHCTBHE B IPYIIIIC JeicTBus;
«Teopernue | «TeopeTHueckre OCHOBBI XHMHU» | ypaBHEHHSAM ILYVYA. BBIpAXKaTh
CKHe peaxuii. OCyIIecTBISITh OCYILECTBIISATh aHAJIN3 0OBEKTOB € TOTOBHOCTH B
OCHOBBI MO3HABATENIBHYIO PEIICKCHIO B BBIJICJICHHEM CYIIECTBEHHBIX U M000# cUTyanun
XUMHUI OTHOLICHUH COOCTBEHHBIX HECYILIECTBEHHBIX IIPU3HAKOB,; HOCTYIIUTH B

JIOCTHKEHUH B IIpo1iecce P.YVYI. COOTBETCTBHUU C
peleHus yu4eOHbIX 1 OcyIecTBIATh HTOTOBBII U HpaBUIIAMH
MO3HABATENBHBIX 3224 HOILIArOBbIN KOHTPOIIb 10 HOBEACHUS

pe3ynbTaTy;

AJIeKBaTHO BOCIIPHHUMATD OIICHKY

YUUTEIIS

140| 26| O6o6marom | Pemienue 3aqa4 ¥ BBITIOJIHEHUE CocCTaBnAThL CPaBHHUTENBHEIE U K.YV, OueHuBath
ee YIpa)KHEHUH, TO3BOJIAIOMINX 00001mIaromue CXeMbl. YMeHue caMoCTOSTeIbHO COOCTBEHHYIO
MOBTOPEHHE | CUCTeMaTU3upoBath 1 0000muTs | [IpoBOaUTE pacueTs mo OpraHU30BHIBaTh yucOHOE y4eOHYIO
IO TeMe HOJIy49eHHbIE 3HAHU 110 TeMe XUMUYECKUM popMysiaM 1 B3aMMOJICHCTBHE B IPYIIIIE JEATENBHOCTD: CBOH
«Teoperuue | «TeopeTuueckue OCHOBBI XUMUM» | ypaBHEHHAM ILYY. JIOCTHIKEHMS,
cKHe peaxuuii. OcyIecTBIsTh OCYILECTBIIATh aHaJIN3 0OBEKTOB ¢ CaMOCTOSITENIBHOCTb,
OCHOBBI MO3HABATENIBHYIO PEQIICKCHIO B BBIJICJICHUEM CYIIECTBEHHBIX U WUHULUATHBY,
XUMHUH OTHOIICHUH COOCTBEHHBIX HECYILIECTBEHHBIX IIPH3HAKOB,; OTBETCTBEHHOCTb,

JIOCTHKEHUH B Ipoliecce P.YVYI. MIPUYMHBI HEY a4
peleHus y9eOHbIX U OCyIIeCTBIATD UTOTOBBII U
MO3HABATENBHBIX 32134 MOIIArOBbINA KOHTPOIIb 10

pe3ynbTaTy;

AJIeKBaTHO BOCIIPHHUMATB OIICHKY

YUUTEIIS

141| 27| Kontponsna | Konrpons sHanwmit o Teme OcymtecTBiaTh nosHaBarenbayo | K.YV, OueHnBath
s pabora No | «Teopernueckie OCHOBBI XUMHU» | peIICKCHIO B OTHOLICHUH CTPOUTBH PEUECBHIC BHICKA3bIBAHUS B COOCTBEHHYO
3 mo Teme COOCTBEHHBIX JIOCTH)KCHHH B NHUCbMEHHOU (opme; y4eOHYIO
«Teopernue HpoIiecce perieHns y4eOHbIX U apryMEHTHPOBATH CBOIO TOYKY JIEATENBHOCTD: CBOH
CKHE IMO3HABATCIIBHBIX 3a1a4 3pCHUs JOCTHXXCHHUA,
OCHOBBI ILYVY]. CaMOCTOSITEIBHOCTD,
XUMHUK Vmenue peoOpa3oBbIBaTh | HHUIHATHUBY,

I/IH(bOpMaLII/IlO M3 OAHOIO BHJA B| OTBETCTBCHHOCTb,
JPYTOii. OPUYXHBI HEy1a4d
P.YYI.

KOHTPOJIb B (hOpME CITHYCHHS

crnocoba AefCTBHS U €T0 pe3ynbTaTa

C 3a/IaHHBIM STAJIOHOM C

LeNbI0 OOHAPYKEHHS OTKIOHEHHH U

OTJIMYHMIT OT HTAJIOHA

142| 28| Ananus Pas6op u nmpopaboTtka ommbok U | Ocymectists mo3HaBatenbayo | K.YV, OueHuBaTh
omunooK 1 HETOYHOCTEH, CIIeIaHHbIX IIPH pedIIeKCHIO B OTHOIICHHU CTPOMTb pEeUEBbIE BHICKA3bIBAHUS B COOCTBEHHYIO




KOPPEKIHUs BBITIOJIHEHUH KOHTPOJIBHOM COOCTBEHHBIX JOCTIKEHHUH B MHCBMEHHOH (hopMe; yueOHYI0
3HaHUi 10 paboThl o Teme «MeTanibby MpOLECCE PEIIEHUs yIEOHBIX U apryMeHTHPOBATh CBOIO TOUKY JEATENBHOCTD: CBOH
Teme MO3HaBaTENbHBIX 3324 3peHUs JOCTHKEHUS,
«Mertamns» ILYY. CaMOCTOSITEIIbHOCTb,
VYmMenne peoOpa3oBbIBaTh | WHUIMATUBY,
MHQOpPMAIMIO W3 OJJHOTO  BHAA B | OTBETCTBEHHOCTH,
JIpYTOi. MPUYUHBI HEYIad
P.YV].
KOHTPOJIb B JOpME CITUICHUS
criocoba AeHCTBHS U eTo pe3ysbTaTa
C 3aJJaHHBIM 3TaJOHOM C
eTIbI0 OOHAPYKEHUS OTKIIOHEHUH U
OTIMYMI OT 3TAJIOHA
Pazoen Xumusa u yncu3no
XUMHNYECKASA TEXHOJIOTUA 94
143 Hayunsle OCHOBHBIE TIPUHIHIIEI CHUCTeMaTH3UPOBATh OOIIUE K.YVI. OLEHNBAaThL CBOM 1
TIPUHIHITBI XUMHYECKOH TEXHOJIOTHH. HPUHIHUITE HAYIHOH CTpouTh peueBble BRICKAa3bIBAaHUS B | Uy)KHE ITOCTYIIKH;
opranm3any | O6ume mpeacTaBieHUs O OpraHu3alliy XMMUYECKOTO YCTHOM M MHUCBbMEHHOH (opme; MOTHBHPOBATh CBOH
u HPOMBIIUICHHBIX CIIOCO0aX HPOU3BOJICTBA apryMEHTHPOBATh CBOIO TOUKY NeHCTBYS; BBIPAXKaTh
XUMHYECKOT | TIOJy4eHHs] XUMHYECKUX BEIIECTB 3peHus TOTOBHOCTb B JIFOOOH
o ILYY . CUTYyallUH OCTYIIUTh
IIPOU3BOJICT OCYIIECTBIISATh aHAIN3 OOBEKTOB C | B COOTBETCTBUM C
Ba BBIICJICHHEM CYIIECTBEHHBIX 1 HpaBUIAMH
HECYIIECTBEHHBIX TIPU3HAKOB; TIOBEJICHUS
P.YV/I.
yMeHue BbIOHpaTh Hanbosee
3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
MIOCTABJICHHBIX 3a7a4.
OCyIecTBIATh CaMo- 1
B3aMMOKOHTPOJIb TIpolLecca
BBINIOJTHEHUSI IKCIIEPHUMEHTA,
CaMOCTOSITEIILHO 0hOPMIISATH OTUET
144 [Tpoussozcr | Ilpou3BoACTBO CEPHOIT KUCIOTHI XapaxkTepu3oBaTh IPOLECC K.YYI. [IpumensTs npasuia [Tpesent | JemoHcTpanum.
BO CepHOH KOHTAKTHBIM CITIOCOOOM. XUMH3M | MPOU3BOJCTBA CEPHON KHCIIOTHL. YMeHHe 1oroBapuBaThCs U JIETIOBOTO anus CeIpbe utst
KHCIIOTHI nporecca. Colpbe uis OmnnchIBaTh KKIYIO CTAAUIO HNPUXOANTH K 00IIEMy PEIICHHIO B COTPYAHHYECTBA: «[Ipon3 | mpomsBoxcTBa
IIPOU3BOACTBA cepHoﬁ KHCJIOTHI. IPpOU3BOACTBA. OG”I)S[CHS[T]) COBMECTHOM JACATCIIBHOCTH, CpaBHUBATb PAa3HbIC BOJACTBO CepHOﬁ KHCJIOTHI.
TexHomornueckas cxema YCIIOBUS IPOBEIEHUS ILYY]. TOYKH 3pEHUS; CcepHOH Mogens
mporecca, MPOIECcCHl U alaparsl. | XUMHYIECKHX PEaKIHil, ISKalxs | YMeHne IpOBOJUTH CPAaBHEHHE U CUUTATHCS C MHEHHEM | KUCIOT | KHIIAIIETO CIIOS

MexaHu3M KaTaauTHYSCKOTO
neiicTBus okcruaa BaHaaus (V).

OCHOBE TOJIY4Y€HHUs CEPHOU
KUCTIOTHI. OTICHIBATH
XUMUYECKUE PEaKLUH, JIeKaIIne
B OCHOBE IOJIy4€HHsI CepHON
KHUCJIOTBI, C UCIIOJIb30BAHUEM
POJHOTO SA3bIKA U A3bIKA XMMHUH.
OOBSICHATH CITOCOOBI 3AIUTHI

KJTaCCH(UKAIHIO 1O 33 aHHBIM
KPUTEPHSIM;

P.YVI.

VMmeHue y‘ll/ITbIBaTb BBIJICIICHHBIC
YYHUTEIIEM OPUCHTHPBI ICHCTBHS B
HOBOM y4eOHOM MaTepHae B

COTPYAHUYECCTBC C YIUTCIEM

APYroro 4e€jioBeKa

bID»




OKpY’Karollel cpesibl ¥ YenoBeKa
OT NMPOMBIIIJIEHHBIX 3arpsI3HEHUI.
HaGmonaTs u ommuceBaTh
JEMOHCTPUpPYyEMbIe MaTepHaIIbl

145 [IpousBoact | I[Ipou3BoACTBO CEPHOM KUCIOTHI XapakTepu3oBaTh Ipolecc K.YVY]. 9KOJIOTUYECKas [Ipesent
BO CEpHOMU KOHTAaKTHBIM CITIOCOOOM. XUMH3M | MPOU3BOJCTBA CEPHON KHCIIOTHI. ‘YMeHue 10oroBapuBaThCs 1 KyIbTypa, GepexHoe anust
KHCIIOTHI nporecca. CoIpbe 11s OnuchIBaTh KaXKAYIO CTAAUIO HMPUXOAUTH K 00IIEMY PEIICHHIO B oTHoIeHus K poguoi | «lIpous

IIPOM3BOJCTBA CEPHOM KUCIIOTHL. npon3sBoacTBa. OOBICHITE COBMECTHOM JIeATEIbHOCTH; 3emiie, IPUPOHBIM BOJICTBO
TexHonoruueckas cxema YCIJIOBHS NIPOBEIEHUS ILYY. 6orarcTBam Poccun u | cepHoii
Ipolecca, MPOIECChl U aNmaparsl. | XUMHYIECKHX PeaKIUi, IeKaluxs | YMeHue IpOBOJUTh CPaBHEHNE U MHpa; TOHUMaHHe KHCTIOT
MexaHu3M KaTaaUTUYECKOIO OCHOBE IIOJIyYCHHUS CEPHOI KITaCCH(HKAIIHIO 110 33TaHHBIM BIIMSTHHS COLUAIEHO- BD»
JeicTBust okcuza BaHaaus (V). KUCTOTHI. OMICHIBAaTH KPUTEPHUSM; 9KOHOMHYECKHUX

XUMUYECKHE PEAKINH, JIEKAITHE P.YVYI. MPOIECCOB HA

B OCHOBE ITOJy4ECHUS CePHOM YMeHHe yIUTHIBaTh BBIICICHHBIE COCTOSIHHE

KHUCJIOTBI, C UCIIOJIb30BAHUEM YUUTEIIEM OPHEHTUPHI eI CTBUS B TIPUPOTHON U

POIHOTO S3bIKA U SI3bIKA XUMHUH. HOBOM y4eOHOM MaTepHaie B COIMAIIBHOM CPEIbI,

OOBACHATH CIIOCOOBI 3AIUTHI COTPYIHHYECTBE C YUUTEIEM OTBETCTBEHHOCTH 32

OKpYXKarollel cpesibl U uesloBeKa COCTOSIHHE

OT IPOMBIIIJICHHBIX 3arpsI3HEHUH. NIPUPOJHBIX PECYPCOB

146 IIpoussoact | [IpousBoacTBo ammuaka. XapakTepu3oBaTh NpoLece K.YYI. BripaxxaTts IIpesent

BO aMMHaka | XummusM mponecca. OnpesneneHue | Mpou3BOACTBAa aMMHUAKA. ‘YMeHue 3a71aBaTh BOIPOCEHI, MIOJIOKUTENILHOE anus
ONTHMAJIBHBIX YCIOBUH OOBSACHATH ONITHMAJILHBIE KOHTPOJIMPOBATh AECHCTBUSA OTHOLIECHUE K «IIpous
npoBefeHus peakuuu. IIpuHnnn YCIIOBHS IPOBEICHUS HmapTHepa. IpoLueccy MO3HAHMS: BOJICTBO
LIUPKYJILMU U €70 pealnu3alys B | XUMHUYeCKUX peakuuil, nexanmx | ILYVY. IpPOSIBIIATh BHUMaHKUE, | aMMuax
TEXHOJIOTHIECKOH cxeme B OCHOBE ITOJIy4SHHUS] aMMHUAKa. YMeHne ocymIecTBIATh aHATIN3 yIUBIICHHE, XKenaHue | a»

OnuceIBaTh XMMUYECKUE 00BEKTOB C BBIJIETICHHEM OosblIIe y3HATh
peaKIyy, JIeKaIIe B OCHOBE CYIIECTBEHHBIX W HECYIIECTBEHHBIX
MOJIy4eHHs aMMUakKa, ¢ MIPU3HAKOB;OCYILECTBIIATH CUHTE3
UCIIOJIb30BAHUEM POJHOTO S3bIKa | KaK cOCTaBJIEHUE 1IEJI0r0 U3
U s13pIka XUMUAHU. OOBSICHATH gacreii.
CrocoObI 3aIUTHI OKPYKAIOLIEH P.YVYI.
CpeJlbl M 9eJIoBeKa OT YMeHHs OCYIIECTBISTh HTOTOBBIA
MPOMBIIUICHHBIX 3arpsi3HEHUH U MOILATrOBbIi KOHTPOJIb 10
pe3ynbraty;PaznnaaTs criocob n
pe3yJbTaT AeiCcTBUs

147 IIpoussoacr | Meramnyprus. YepHas XapaKkTepu3oBaTh NPOLECC K.YVYI. JKOJIOTHYECKast IIpesent | JemoHcTpanuu.

BO YyryHa Metaytyprus. [IpousBoncTso IIPOU3BOACTBA YyTyHA. YMeHue 10roBapuBaThCs U KyJIbTYypa, OepexHoe anys XKenesnas pyna
uyryHa. JIOMeHHBIH Tporiecc OmnnceIBaTh XUMHIECKHE HNPUXOANTH K 00IIEMy PEIICHHIO B oTHomeHus kK pogaoi | «[Ipoms
(cbIpbe, yCTpOUCTBO TOMEHHOM peaxuuy, Jexaliue B OCHOBE COBMECTHOM €A TeTbHOCTH; 3emiie, MPUPOIHBIM BOJICTBO
MeY, XUMHU3M IIpoIiecca). MOJTyYeHHsI YyT'yHa, C ILYVY . OorarctBam Poccum n | ayryHa»

WCIIOJIb30BaHUEM POIHOTO S3bIKA
U s13bIKa XUMHH. OOBICHATH
CHOCOOBI 3aIIUTHI OKPYXKAIOIIEH
CpPEIbl U YeIOBEeKa OT
MIPOMBIIUICHHBIX 3arpsI3HEHUM.
Hab6nronaTh ¥ ONKCHIBaTh

YMeHue MpoBOIUTH CPAaBHEHHE U
KITaCCU(UKAIHIO 0 33aHHBIM
KPUTEPHSAM;

P.YV]I.

VMeHHe yYUTHIBATh BbIICICHHbIC
YUHUTEIIEM OPUEHTHPBI JICHCTBHS B

MHpa; TOHUMaHHe
BJIMSITHUA COLIMAJIBHO-
SKOHOMHYECKHX
TIPOIIECCOB HA
COCTOSIHHE
IPUPOIHON U




JEMOHCTPUpPYEMbIe MaTepPHaIIbI

HOBOM y4eOHOM MaTepHae B
COTPYJHUYECTBE C YUUTENIEM

COLIMaNIBbHOM Ccpepbl,
OTBETCTBEHHOCTH 3a

COCTOSIHHE
IIPUPOJHBIX PECYPCOB
148 [Ipoussoacr | IIpousBoacTBo cranu B XapakTepu3oBaTh Ipolecc K.YVY]. 9KOJIOTUYECKas [Ipesent | JdemoncTpauuu.
BO CTalll KHCJIOPOJHOM KOHBEpTEPE U B npou3BojcTBa ctand. OnuchBaTh | YMEHME 0roBapUBaThCA U KyIbTypa, GepexHoe anus O6pasist
anekrponedax. Ilpoussoacreo XMMUYECKUE PEAKLUH, JIeKaIIUe HMPUXOAUTH K 00IIEMY PEIICHHIO B oTHoWEHus K pogHoit | «IIpous | cmaBos sxenesa
CTalIX B MAPTEHOBCKOM IECUH. B OCHOBE IIOJIy4EHUs CTallH, C COBMECTHOM JIeATEIbHOCTH; 3emiie, IPUPOHBIM BOJICTBO
IIpsamoii MeTox nonydeHus HCnoab30BaHueM poaHoro a3pika | ILYY/. 6orarctBam Poccun u | ctanm»
JKeJIe3a U3 pysl U A3bIKa XUMHUH. OOBSICHITH YMeHue npoBOIUTE CPABHEHHE U MUDAa; IOHUMaHKE
CIIOCOOBI 3aIIUTHI OKpY’KaromIei KITaCCH(HKAIIHIO 110 33TaHHBIM BIIMSIHUS COLIMAJIBHO-
CPEZIbl U YEeJIOBEKA OT KPHUTEPUSIM; SKOHOMUYECKUX
IPOMBIIUICHHBIX 3arPsA3HCHUM. P.YVYI. MPOIECCOB HA
Ha6mronaTs 1 onuceBaTh YMeHue yu4uThIBaTh BBIICICHHBIC COCTOSIHHE
JIEMOHCTPUpPYEMble MaTepUalIbl YUUTEIIEM OPHEHTUPHI eI CTBUS B MIPUPOJHON U
HOBOM y4eOHOM MaTepHaie B COLUATIBHON Cpeibl,
COTPYIHHYECTBE C yYUTEIEM OTBETCTBEHHOCTb 3a
COCTOSIHHE
NIPUPOJHBIX PECYPCOB
149 IIpombimte | [IpomblnieHHas opraHudeckas CpaBHuBath ocHOBHOHU u ToHKUH | K.YY /. JKOJIOTHYECKAst IIpesent
HHBIN xuMusi. OCHOBHOH M TOHKHIA OpraHUYEeCKUIl CUHTE3. ‘YMeHue 1oropapuBaTbes U KYJIbTypa, OepexHoe anus
opraHndeck | opranmdeckuii cunre3. Hanbonee | OmuceiBaTh CHHTE3BI HA OCHOBE HMPUXOANTH K 00IIEMy PEIICHHIO B OoTHOLICHUS K pogHo# | «IIpowus
Ui CUHTE3 KPYIHOTOHHAKHBIC CHHTe3-ra3a. XapaKTepu30BaTh COBMECTHOM JIEATEIBHOCTH; 3emMile, IPUPOJHBIM BOJICTBO
MIPOU3BOJCTBA OPraHUYECKUX MPOLECC TPOU3BOCTBA ILYY . 6orarctBam Poccun n | merano
coeauHenui. [TpousBoacTBo MeTtaHoa.OnmicEBaTh ‘YMeHue npoBOJUTh CPABHEHHE U MUpAa; TOHUMaHHE a.»
MeraHona. [Ipobnema 0TX010B 1 XMMUYECKUE PEaKLUH, JIeKaIiue KJIaCCU(HKALIHIO 110 33aHHBIM BIIMSIHUSI COLIUATIBHO-
MOOOYHBIX MPOIYKTOB. CHHTE3EI B OCHOBE IIOJIy4EHUS] METAHOJIA, C | KPUTEPHAM; SKOHOMUYECKUX
Ha OCHOBE CHHTE3-ra3a UCIIOJIb30BaHUEM pojiHOro s3bika | P.YY/I. MIPOLECCOB Ha
U s3bIKa XUMUH. OOBSICHITH YMeHue yuuThIBaTh BbIICICHHbIE COCTOSIHHE
CHOCOOBI 3aLIUTHI OKPYKAIOUIeH Y4UTEIEM OpPUEHTHUPHI JEHCTBUS B TIPUPOHON U
CpeZbl U YeJIOBEKA OT HOBOM y4eOHOM MaTepHale B COLIMAJIBHOM Cpepl,
MPOMBIIUICHHBIX 3arpsA3HEHUN COTPYIHHYECTBE C yYUTENEM OTBETCTBEHHOCTb 3a
COCTOsIHHE
IIPUPOJHBIX PECYPCOB
150 [Tpomsimie [lony4yeHneykcycHOM KUCIOTHI U CpaBHUBATh OCHOBHOM U TOHKHI K.YY. JKOJIOTUYECKas [IpeseHT
HHBII (opmManbIeTHIa U3 METaHOIA. OpraHUYECKUI CUHTE3. CrpounTs peueBble BRICKA3bIBAHUS B | KyIBTypa, OepexxHoe anus
opranndeck | ITomydenne amerara remumonossl. | OmuceIBaTE CHHTE3B! HA OCHOBE YCTHOH M MIChMEHHOH (opme; oTHoUeHus K pogHoil | «IIpom
Ui CUHTE3 ChIpbe U1 OpraHuIecKoit cuHTe3-Ta3a. OmickBaTh apryMEHTHPOBATh CBOIO TOUKY 3emiie, IPUPOJHBIM BILICHH
npoMbIiiecHHOCTH. [Ipo6ema XUMHUUYECKUE PEAKLIUH, JIeKALUE 3peHus OorarctBam Poccun u | bt
OTXOJIOB ¥ TIOOOYHBIX IIPOAYKTOB. | B OCHOBE IIOIYYEHHS YKCYCHOM ILYVY . MUpAa; TOHUMaHKE OpraHu4
CuHTE3BI Ha OCHOBE CHHTE3-Ta3a KHUCJIOTBL, C UCIIOJIb30BAHUEM OCYIIECTBIISATH aHAIN3 OOBEKTOB C | BIIMSHHS COIMAIBHO- €CKHH
POAHOTO A3bIKA U A3BIKA XUMUH. BBIJICJICHUEM CYLIECTBEHHBIX U OKOHOMHYCCKHX CHHTES.
OOBACHATH CIIOCOOBI 3aITUTHI HECYILIECTBEHHBIX IIPH3HAKOB; MIPOLIECCOB HA »
OKpY>Karollel cpesibl U YyeloBeKa P.YVYA. COCTOSIHHE

OT NPOMBIIIJICHHBIX 3an$I3HeHHﬁ

yYMeHHe BEIOHpaTh Hanboiee
3¢ GeKTHBHBIE CIIOCOOBI PEIICHHUS

MIPUPOJHON U
COLIMAIBHON CpebI,




IIOCTaBJICHHBIX 3aJ1a4.

OTBCTCTBCHHOCTD 3a

COCTOSIHHE
IIPUPOJHBIX PECYPCOB
151 Xumuuecko | XuMHudeckoe 3arps3HeHHe XapakTepu30BaTh OCHOBHBIC K.YV, 9KOJIOTHYECKAs
e OKpYKarollel Cpesibl U ero (haxTophl XUMHYECKOTO YMeHue 10roBapuBaThCs U KYJIBTYpa, OepexHoe
3arps3HEHHE | MMOCTECTBUS. DKOJIOTHUS U 3arpsA3HEHUS OKpY’Karomei MPUXOAUTH K OOIIEMY PEIICHUIO B OTHOUICHUS K POIAHOM
OKpy>Karome | mpobieMa oXpaHsl OKpyxawouied | cpenpl. OnpenensiT HCTOYHUKH COBMECTHOM /1A TEIbHOCTH; 3emiie, MPUPOIHBIM
W cpensl. cpenbl. «3eneHas XUMUs XUMHYECKOTO 3arpsI3HEHUS ILYVY. oorarctBaMm Poccun n
OKpYXarollel cpebl U YMeHue IpoBOIUTE CPAaBHEHHE U MHUpA; TOHUMaHKe
apryMEHTHPOBAaHHO MpeJiaraTh KJIaCCU(PUKAIUIO 110 3aJaHHBIM BIIMSIHUS COLIMANIBHO-
CIIOCOOBI X OXPAaHBI. KPHUTEPHSIM; 9KOHOMHUYECKUX
OnpenensiTs NOHATHE «3ETICHASN P.YVYI. NPOLIECCOB Ha
XUMUS. XapaKkTepu30BaTh o0mme | YMeHHe YIUTHIBATh BHIICICHHBIC COCTOSTHHE
TIPUHIIMITBI «3ETICHONY XUMHH YUUTETICM OPHCHTHPHI ICHCTBUS B MIPUPOHON U
HOBOM y4eOHOM MaTepHaie B COLIMATIBHOM Cpebl,
COTPYIHHYECTBE C YUUTEIEM OTBETCTBEHHOCTH 32
COCTOSIHHE
MIPUPOIHBIX PECYPCOB
XNMMUA B ITOBCEAHEBHOUN )KU3HU 74
152 Xumus Xumust mumu. JKupel, 6enku, XapakTepu30BaTh OCHOBHEIE K.YVI. OueHuBaTh IIpesent
TTUTIA YTJI€BOJIbI, BATAMHHBI, KOMITOHEHTBI MUY — OENKH, CtpouTh peueBble BHICKA3bIBaHUS B | COOCTBEHHYIO anys
(depmenTsl. PanmonansHOe JKUPBI, YTIIEBOJIbl, BATAMUHBI. YCTHOW ¥ MUCEMEHHOM (hopme; y4eOHYI0 «Xumus
nutanue. [Inmiessre 100aBKy. OnwuceIBaTh XUMUYECKHE apryMEHTHPOBAThH CBOIO TOUKY NeSITEEHOCTD: CBOU UL »
IIumessie o6aBKH, MX peaKnuy, Jexalme B OCHOBE 3peHus TOCTIDKCHUS,
KiIaccU(uKaIus. 3ampelieHHble 1 | mojdydeHus u3ydaeMbix Bemiects. | ILYVY/I. CaMOCTOSTENBHOCTb,
paspelieHHbIC THIIEBEIC Knaccugpuuumposats u OCYIIECTBIIATH aHAIN3 O0OBEKTOB C | MHUIMATHBY, JemoncTpanuu.
no6aBku. OCHOBBI MTUIIEBOM XapaKTepPH30BaTh MHUIIEBHIE BBIJICJICHHEM CYIIECTBEHHBIX U OTBETCTBEHHOCTb, [Mumessie
XUMHH. nobasku. [IponaranaupoBars HECYIIECTBEHHBIX MPU3HAKOB, MPUYUHBI Hey1a4 KpacuTenu
3JI0POBBIH 00pa3 KU3HH. P.YVYA.
Hcnonp30BatTh MOJTy4eHHBIE yMeHue BbIOHpaTh Hanbosee
3HAHUSI TPU PUMEHCHUH 3¢ peKTHBHBIE CIIOCOOBI PEIICHUS
Pa3NYHBIX BEIIECTB B OBITY. MOCTABIICHHBIX 3a7a4.
HaGnronath 1 onuchBaTh
JIEMOHCTPUPYEMbIE MaTepUaIIBI
153 JlexapctBeH | Xumus B menuuuse. [lonsarue o XapakTepu3oBaTh pojb XMMHHU B K.YYI. [TpumensTs npasuiia ITpesent
HBIE (hapManeBTHUECKON XIUMHUH U COBPEMEHHOI METUIINHE. ‘YMeHue 1oroBapuBaThCs I JIETIOBOTO anust
cpencTBa (hapmaxkosoruu. PaspaboTtka XapakTepu3oBaTh 3a/1a4u, IPUXOJIUTH K OOIEMY PELICHUIO B COTPYJHHUECTBA: «Xumus
nekapcTB. JlekapcTBeHHBIE CTOSIIINE TIEpe COBMECTHOM JIESATEITLHOCTH; CpaBHHBATH pa3HbIC u
Cpe/CTBA, UX KiTacCH(DUKAIIHS. (hapMareBTHUECKON XUMHUEH 1 ILYY/. TOYKH 3pEHUS; METUITN
IIpoTrBOMHKPOOHEIE CpeicTBa (hapmakomorueii. ‘YMeHue mpoBOJUTE CpaBHEHHE U CUHTATHCS C MHEHHEM | Ha.»
(cynbdannnamuansle npenapatsl | Kiaccuduimposats KITaCCU(UKAIHIO O 33aHHBIM JIPYTOro 4enoBexa

1 aHTHOMOTHKH). AHAIBICTHKH
(acniupuH, aHATIBTHH,
napareTamoJi, HapKOTUIECKHe
AQHAJIBTETUKH).

JICKapCTBECHHBIC CPEACTBA.
OcBauBaTh HOPMBI
3KOJIOTHYECKOI0 U OE30I1acHOT0
06pameHI/m C JICKapCTBCHHBIMU

npenaparamu. Mcnosab3oBaTh

KPUTEPHSIM;
P.YVI.

VMeHHe yYUTHIBATh BbIACICHHbIC
YUYHTENIeM OPUSHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHale B




MONTy4YeHHbIE 3HaHUS TIPH
MPUMEHEHHUH JIEKapCTB.
IIponaranaupoBaTh 310pOBBIi
00pa3 KHU3HU

COTPYAHHUYECTBE C yIUTETIEM

154 JlexapcTBeH | AHTHrHCTaMHHHBIC ITpeHapaThl. XapakTepu3oBaTh pojib XUMUH B K.YYI. IIpumenaTs npaBuza ITpesent
HBIE Bsoxymme cpenctsa. ['opMOHEL 1 COBPEMEHHO! MeIUIIHE. YMeHHe 1oroBapuBaThCs U JIETIOBOTO anust
cpencTBa TOPMOHAJbHBIE PETIapaThl. XapakTepu3oBaTh 3aJauH, HMPUXOAUTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA: «Xumust
IIpoGemsl, cBsI3aHHBIE C CTOSIIIHE TIepeN COBMECTHOH JIeSTeIILHOCTH; CpaBHUBATH PAa3HBIE u
IIPUMEHEHUEM JIEKAPCTBEHHBIX (apManeBTHYECKOH XUMHUEH 1 ILYY. TOYKHU 3PEHUS, MEIUIN
npenapaTtoB. Bpeanblenpusbiuku | dapmakonorueii. VYMeHune npoBOJUTh CPAaBHEHUE U CUUTATHCS C MHEHHEM | Ha.»
U (hakTOpHI, pazpymaromue Knaccnpunuposats KITaCCH(HKAIIHIO 110 33TaHHBIM JPYToro YesioBeKa
3J0poBbe (M30BITOUHOE JIEKapCTBEHHBIE CPEACTBA. KPUTEPHUSM;
notpebeHne KUPHOH MUTIH, OcBanBaTh HOPMBI P.YVYA.
KypeHHe, yroTpedieHne 9KOJOTHYECKOTO 1 0€30IacHOTo YMeHHe yIUTHIBaTh BBIICICHHBIE
AJIKOT0JIs, HAPKOMaHMs) oOpareHus ¢ JeKapCTBEHHBIMH YUYHTENIeM OPUSHTHPHI IeHCTBHS B
npenaparamu. Vcronb3oBath HOBOM y4eOHOM MaTepHaie B
HOTy4YeHHbIE 3HAHUS TIPH COTPYAHHYECTBE C yIUTEIEM
NPUMEHEHHH JICKapCTB.
IIponaranaupoBaTh 310pOBBIH
00pa3 KHU3HU
155 Kocmetnuec | Kocmernaeckue u mapgromeprsie | XapakTepu3oBaTh K.YVI. Ipumensts npaBuna | IIpesent
KHe U cpencraa KocMeTHyeckue U napdiomepasie | CTpOUTE pedeBble BEICKa3bIBaHUS B | JI€JI0BOTO anus
napgroMepH cpencrsa. [IponaranupoBars YCTHOM M MHUCBbMEHHOH (opme; COTPYAHHYECTBA: «Kocme
b€ Cpe/ICTBa 3JI0POBBIH 00pa3 )KU3HK apryMEHTHPOBATh CBOIO TOUKY CPaBHUBATh PAa3HBIE THUYECKU
3pEHUS TOYKH 3PEHUS; e
ILYVY. CUHTATHCS C MHEHHEM | mapdio
OCYIIECTBIIATH AaHAIN3 OOBEKTOB C | JPyroro yenoBeka MEpHBIE
BBIZICJICHHEM CYIIECTBEHHBIX 1 CpencTB
HECYIIECTBEHHBIX IIPH3HAKOB; a»
P.YV/I.
yMeHue BbIOHpaTh Hanbosee
3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
MIOCTABJICHHBIX 3a7a4.
156 BrrToBas BritoBast xumus. Ilonstue o IIporuno3upoBats nocuaencTBUSL K.YVY]. OrneHuBaTh [Ipesent | demoncrpauuu.
XUMHUS MOBEPXHOCTHO-aKTHBHBIX HapymeHui npasui 6e3onmacHoil | CTpOUTE pedeBble BEICKA3BIBAaHUS B | COOCTBEHHYIO anus OtGenuBanue
BelecTBax. Moromue u paboTHI ¢ €AKUMH, TOPIOYUMH H YCTHOH M MIChMEHHOH (opme; y4eOHyI0 «BBITOB | TKameii.
YUCTALIME CPEACTBA. TOKCHYHBIMHU BCIIICCTBAMH, APryMEeHTUPOBATHL CBOIO TOYKY JACATCIIBHOCTL. CBOU as JIaﬁopza;opﬂuﬁ
Ot0enmBaronye CpecTBa. cpencTBaMu OBITOBOM XUMHML. 3peHUS JOCTIIKESHUS, XUMHSD» g::;m'mo c
[IpaBuna 6e3omacHol paboTHI ¢ VMcnonb30Bath Noay4YeHHbIE ILYY]. CaMOCTOATENBHOCTb, MOIOIIAMH
€/IKNUMH, TOPIOYNMH U 3HAHMS NIPH IPUMEHEHUH OCYIIECTBIIATh aHAIN3 OOBEKTOB C | MHUIUATHBY, cpezcTBaMu
TOKCHYHBIMHU BCIICCTBAMH, Ppas3inYHbIX BEUICCTB B 6]>ITy. BBIJICJIEHUEM CYLIECTBEHHBIX U OTBETCTBCHHOCTbH,

CpeicTBaMH OBITOBOM XUMUHU

Habmronats ¥ OUChIBATH
JIEMOHCTPUPYEMBIE U
CaMOCTOSITENILHO MPOBOIUMBIE
OIIBITHI C TOMOIIIBIO POIHOTO
S3BIKA U A3bIKA XUMHUH.

HECYILECTBEHHBIX MTPU3HAKOB;
P.YVI.

yMeHHe BbIOupath Haubonee

3¢ PEeKTUBHBIC CIOCOOBI PEIICHHS
MOCTaBJICHHBIX 3a/a4.

NPUYHUHBI HEY a4




[IponaranaupoBath 310pOBbII
00pa3 xu3Hu.Cobmronath
MpaBHIIa U IIPHEMBI Oe30ITacHON
paboThI ¢ XUMUYECKUMHU
BEIIECTBAMH U 1Ta0OPaTOPHBIM

000pyIOBaHUEM
157 IMurmentsl 1 | Kpacku u nurmentst. [Ipunnunel | CpaBHUBaTh IMIrMEHTHI U Kpacku. | K.YV /L. O1neHuBaTh CBOU U ITpesent
KPacKH OKpaIINBaHUs TKaHEH. XapaxTepu30BaTh IPHHIIATIEL CTpouTh peueBble BRICKA3bIBAHUS B | Ty>KHE ITOCTYIIKH; anus
OKpalIMBaHMs TKaHEH. YCTHO# M UChbMEHHOU (opme; MOTHBHPOBATh CBOU «Kpack
Hcnonb3oBath NOTydeHHbIE apryMEHTHPOBAThH CBOIO TOUKY JeWCTBHSA; BBIpaXKaTh m»
3HAHMS NIPH IPHUMEHEHUH 3peHUS TOTOBHOCTb B JIF00OH
Pa3INYHBIX BEIIECTB B OBITY. ILYVYA. CUTYallMH IOCTYIIUTh JemoHcTpanum.
HabnronaTe n onuceBaTh OCYIIECTBIIATH aHAIN3 OOBEKTOB C | B COOTBETCTBHU C Kpamenne
JIEMOHCTPUPYEMBIE OIIBITHI C BBIJICJICHHEM CYIIECTBEHHBIX U TIpaBUIaMHU TKaHEH
MOMOIIBIO POJHOTO SA3bIKA U HECYILECTBEHHBIX IPH3HAKOB; MIOBEJICHUS
SI3bIKAa XUMHUH P.YV.
yMeHHue BHIOHpaTh Hanboee
3¢ PEeKTUBHBIC CTIOCOOBI PEIICHHS
MIOCTABJICHHBIX 3a7a4.
158 [IpakTuueck | Pemenne skcriepuMeHTaNbHON IIpoBoauTh XUMHUYECKHIA K.YVY]. OueHuBaTh CBOU U
as pabota No | 3amauu Mo KpameHuIo TKaHEeH SKCHEPHUMEHT 0 KPALICHUIO CTpOuTh pedeBbIC BHICKA3bIBAHUA B | Uy:KHE MOCTYIIKH;
10. TkaHel. HabmonaTh 1 onmuckIBaTh | yCTHOM U MUCHMEHHOH (opme; MOTHUBHUPOBATH CBOH
«Kpamenne CaMOCTOSITEEHO POBOANMBIE apryMEHTHPOBATh CBOIO TOUKY NEWCTBHS; BEIPAXKaTh
TKaHeH» OIIBITHI C TIOMOIIBIO POJTHOTO 3peHus TOTOBHOCTb B JTI000H
SI3BIKA U SI3BIKa XUMUH. ILYY. CUTYyallMH ITOCTYIINTh
Co0uto1aTh MpaBuiia U MpUEMbl OCYIIECTBIIATH aHAIN3 O0BEKTOB C | B COOTBETCTBHH C
Oe3omacHoOi paboTHI ¢ BBIJICJICHHEM CYIIECTBEHHBIX U TpaBUIIaMHU
XMMHYECKUMH BEIIECTBAMH U HECYILECTBEHHBIX PH3HAKOB; MOBEICHUS
J1a60paTOPHBIM 000PYIOBAHHEM P.YV.
yMeHHue BBIOMpaTh Hanboee
3¢ eKTHBHBIC CTOCOOBI PEIICHHS
MOCTABIICHHBIX 3a7a4.
OcCy1IecTBISITH CAMO- U
B3aWMOKOHTPOJIB TIpoIecca
BBINTIOJIHEHUA SKCIICPUMEHTA,
CaMOCTOSITEITEHO OPOPMIIATH OTUYET
XUMMUS HA CJIYKBE OBHIECTBA 4 4
159 Xumus B XUMHS B CTPOUTENILCTBE. | HIIC. XapakTepH30BaTh BaKHEHIITIE K.YVY]. Bripaxath IpeseHt | JlaGoparopublit
ctpoutensct | U3Becth. Llement, 6eton. Kien. XUMHYECKHUE BEUIECTBA B CTpouTh peyeBble BBICKa3bIBAHUS B | MOJIOKUTEIBHOE anus onbIT 28.
BE ITon6op onTUMaNBEHBIX CTPOUTENBCTBE (THIIC, U3BECTD, YCTHOW ¥ MUCEMEHHOM (hopMe; OTHOIICHUE K «Xumust | Kneu
CTPOUTECIIbHBIX MaTC€pruajioB B IHEMCHT, 6eTOH )51 le) aprMeHTI/IpOBaTb CBOIO TOYKY npoueccy TMMO3HAHUA: B
MPaKTHYECKOH e TENbHOCTH Hcnonb3oBath NOTydeHHEIE 3peHHS MPOSIBIISATE BHUMaHUE, | CTpOUTE
YenoBeKa. 3HAHUS TP TPUMEHEHUHT ILYVYI. YIUBIICHHE, )KEJIAHHE | JIbCTBE»

Pa3INYHBIX BEILECTB B OBITY.
Ha6monaTh 1 onuchiBaTh
CaMOCTOSITEIEHO IPOBOANMBIE

OCYLICCTBJIATH aHAJIN3 00BEKTOB C
BBIZICJICHUEM CYLICCTBECHHBIX U
HECYIICCTBECHHBIX IIPU3HAKOB,

Oosblle y3HATH




OIIBITHI C MIOMOIIBIO POTHOTO
A3bIKa U A3bIKA XUMHU.
Co0utoiaTh paBuiIa v MPUEMBI
Oe3omacHoi paboTHI ¢
XUMUYECKUMH BELIECTBAMH U
71a00paTOPHBIM 000PYIOBaHHEM

P.YV/.

yMeHue BbIOHpaTh Hanbosee

3¢ PEeKTUBHBIC CTIOCOOBI PEIICHHS
MOCTaBICHHBIX 3a/1a4.

160 Xumus B MunepanbHble U OpraHUYECcKHe Knaccnpunuposats K.YVYI. OneHuBaTh IIpesenr | JIabopaTopHbI
CEJIbCKOM ynobpenus. Cpencrsa 3aIiuThl MUHEpaJbHBIC YIOOPEHUs 110 ‘YMeHue caMoCTOSTEIbHO COOCTBEHHYIO anust i ombIT 29.
X03s1iCTBE pactenuii. [lectuumast: pa3HbBIM OCHOBaHUSIM. PaznuuaTh | OpraHM30BBIBATH yueOHOE y4eOHyI0 «XumusA | 3HAKOMCTBO ¢

MHCEKTUINABL, TepOULIUIBI 1 OCHOBHbIE MUHEPAJIbHbIE B3aHMO/IEHCTBHUE B IPyIIIIEe JEATENBbHOCTD: CBOU B MHUHEpAIbHBIMU
¢byHrunuasl. PenenieHTsr. (a30THBIC, KaJTHIHBIC, ILYVYA. JIOCTH>KEHUS, CEJIbCKO | ymobpeHusMu 1
¢docdopHbIie) ynodbpenus, OCYIIECTBIIATh aHATN3 OOBEKTOB C | CAMOCTOSATENIBHOCTb, M H3YdCHHE HX
PacKpbIBaTh MX POJIb B BBIIEJICHHEM CYIIECTBEHHBIX U HWHHIHATHBY, XO3HCT | cBoiicTB
HOBBIIICHUN HECYILECTBEHHBIX IPH3HAKOB; OTBETCTBEHHOCTb, BE»
IIPOM3BOJUTEIIEHOCTH CETECKOTO P.YVYI. MPUYUHBI HEYIa4
X03gHCTBa OCyILeCTBIATh UTOTOBBIH U
MOLIAroBbI KOHTPOJIb 110
pe3ynbTary;
AJIEeKBaTHO BOCIPUHUMATh OLIEHKY
YUHUTEIS

161 Xumust B MuHepaibHBIE U OPraHUYECKUE Knaccudumposars K.YVI. OuenuBath IIpesent
CEIIECKOM ynobpenus. CpeacTsa 3aIuThl MHUHEpaIbHBIC YIOOPEHNUS 110 YMeHue caMoCTOSTeIbHO COOCTBEHHYIO arust
X034HCTBE pacrenui. [lecTunusl: pa3HbBIM OCHOBaHWsIM. PaznnyaTh | opraHn3oBBIBaTH yueOHOE y4eOHyI0 «Xumus

WHCEKTUINABI, TepOULINIBI 1 OCHOBHBIE MUHEPAJIbHbIE B3aUMOJICHCTBHE B IpyMIIe JIeSITEeNBHOCTh: CBOU B
¢GyHrunuasl. PenemieHTsr. (a30THbIE, KAJIUIHbIE, ILYY . JIOCTUXKEHHUS, CeJbCKO
(hochopHbIe) ynoOpeHus, OCYIIECTBIIATH aHAIN3 O0BEKTOB C | CAMOCTOSTENBHOCTD, M
packpbIBaTh UX POJIb B BBIJICJICHUEM CYILIIECTBEHHBIX U WHUIMATHUBY, XO3SIHCT
MOBBIIICHUN HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb, BE»
IIPOM3BOJUTEIILHOCTH CETLCKOTO P.YVYI. NIPUYUHEI HEYIa4
X03gHCTBa OcCyIeCTBIIATh UTOTOBBIH U
MOIIArOBBIH KOHTPOJIb IO
pe3ynbTary;
AJIeKBaTHO BOCIIPUHUMATh OLIEHKY
YUUTEIIS

162 Heopranuue | Crexno, ero Buapl. CuimkaTHast XapakTepu3oBaTh pa3IuyHbIC K.YY. OneHuBath
cKue IpOMBIIIIEHHOCTh. Kepamuka. BUJIBI CTEKJIA. XapaKTepU30BaTh YMeHHue caMOCTOSITENbHO COOCTBEHHYIO
MaTepHabl TpaauIioHHBIC U COBPEMEHHEIE TPaANIMOHHEIE H COBPEMEHHBIE OpTaHM30BBIBAThH yueOHOE y4eOHyI0

KEpaMUYCCKUE MaTCpHabl. KEpaMUYCCKUE MaTCpHabl. B33.I/IMOJICI>'ICTBI/IB B rpynmne JACATCIIBHOCTL. CBOU
CBepXnpoBoJIsinas KepaMuKa. XapakTepu3oBaTh KEPMETHI U ILYY/. JOCTHXXEHUS,
TonsTue o kepmeTax u MaTepHabl C BRICOKOH OCYIIECTBIIATH AaHATN3 OOBEKTOB C | CAMOCTOSTEIBHOCTD,
MaT€puaiax ¢ BBICOKOI TBEPAOCTHIO. BBIJICJIEHUEM CYLIECTBEHHBIX U WHUIIUATUBY,
TBEPAOCTHIO HECYIICCTBEHHBIX IPU3HAKOB; OTBETCTBCHHOCTbD,

P.YV].

OcCyIeCTBIATh UTOTOBBIHM U
MOIIArOBbIA KOHTPOIIb I10
pe3yabTary;

NPpUYHUHBI HEYy1a1




AZIeKBaTHO BOCHIPUHUMATh OLIEHKY
YUUTETIS

XVUMMA B COBPEMEHHOM HAYKE

8y

163 Ocobennoct | OcoGeHHOCTH COBPEMEHHOM @dopMyIHPOBATh OCHOBHBIC K.YV, Oco3HaBath
u Hayku. [Ipodeccust xumuka 0COOEHHOCTH COBPEMEHHOM CTPOUTH PeUYEBbIC BEICKA3BbIBAHUS B | 3HAUMMOCTH HAyKH,
COBPEMEHHO XUMHU MHCBMEHHOH (hopMe; TOTOBHOCTb K Hay4HO-
i HAyKH apryMeHTHPOBATh CBOIO TOUKY TEXHUYECKOMY
3peHus TBOPYECTBY,
ILYY . 3aUHTEPECOBAHHOCTD
Ymenue MpeoOpa3oBHIBATh | B HAYYHBIX 3HAHUIX
nH(OpMaIHIo W3 OHOTO BUa B| 00 ycTpOHCTBE MHpa
JIPYTOH. " o01ecTBa
P.YY]I.
KOHTPOJIb B JOpPME CITUICHUS
criocoba AeHCTBHS U ero
pe3yabTaTa ¢ 3alaHHBIM TAIOHOM
C LeNbI0 OOHAPYKEHHS
OTKJIOHEHUH U OTJIMYHUH OT
STaJOHA
164 Mertomonorn | MeTogon0rHs HAy9HOTO XapaKkTepu3oBaTh HAYYHOE K.YVI. OcosHaBarb
sL HAyIHOTO uccnenoBanus. MeTozsl MO3HAHUE, BBIICTATh CYOBEKT U Pa3BEpHYTO, JIOTHYHO U TOTHO 3HAYNMOCTH HAyKH,
HCCIIEI0BaH | HAYYHOTO MO3HAHUS B XUMUH. 00BEKT HAyYHOTO TIO3HAHMSI. M3JIaraTh CBOIO TOUKY 3PEHHS C TOTOBHOCTb K Hay9JHO-
nst CyOBeKT 1 00BEKT HAyIHOTO XapaxkTepu30BaTh ITAIlbI HCTIONB30BAHUEM a/IeKBATHBIX TEeXHUIECKOMY
no3Hanus. [ToctaHoBKa HAay4YHOT'O MCCIIe/IOBaHUSL. (YCTHBIX M IUCHMEHHBIX) TBOPYECTBY,
npo6iemsl. Coop nHbOpMaK 1 | XapakTepu30BaTh XUMHUESCKHN SI3BIKOBBIX CPEJICTB 3aWHTEPECOBAHHOCTD
HakoIUIeHHe (akToB. [MmoTe3a | IKCIEPUMEHT Kak BEAYIIUi ILYVY. B HAYYHBIX 3HAHHUSAX
€€ IKCIePHMEHTAIIbHAS METOJ] HAyJHOTO TIO3HAHUS B Ymenue peoOpa3oBBIBaTh| 00 ycTpoicTBE Mupa
nposepka. Teopernyeckoe XUMHHU. XapaKTepH30BaTh nHbopMarmo W3 O/IHOTO BUjia B| M o0miecTsa
00BsICHEHHE MTOTYYSHHBIX COBpeMeHHbIe (u3uKo- JPYTOii.
pe3ynbTaTtoB. UHIyKIMS U XUMHYECKUE METOBI P.YVYI.
JEeNyKIHs. DKCIIepUMeHTanbHas YCTaHOBJICHHS COCTaBa KOHTPOJIb B hopMe CTnueHust
MpPOBEpPKa MOJTYYESHHBIX CTPYKTYPHI BEILIECTB criocoba AeicTBUS U ero
TEOPETHIECKHUX BBIBOJIOB C IIEJIBIO pe3yabTaTa ¢ 3alaHHBIM TAIOHOM
pacipocTpaHeHus UX Ha Ooiiee C LeNTbI0 OOHAPYKEHHS
HIHPOKUIT KPYT 0OBEKTOB. OTKJIOHEHUH U OTJIMYHH OT
XuMnaecknit aHann3, CHHTE3, JTaJlOHa
MOJEIMPOBAHNE XUMHIECKIX
IIPOLIECCOB U SIBJICHUI KaK
METOIbI HAyYHOTO TIO3HAHMSI.
Hanoctpyxtypsl. CoBpeMeHHbIE
(DU3UKO-XUMHIECKHE METO IBI
YCTaHOBJICHHS COCTaBa
CTPYKTYPHI BEIIECTB
165 Mertononoru | Merononorus Hay4HOro XapakTepu3oBaTh HAyYHOE K.YVI. OneHuBathb
sl HAy4HOTO uccnenoBaHus. MeTozel MO3HAHUE, BBIIEIATh CYOBEKT U CTPOHUTH PEYEBbIE BEICKA3BIBAHUS B | COOCTBEHHYIO
HCCIIeN0BaH | Hay4HOTO MMO3HAHUS B XMMHUH. 00BEKT HAYYHOTO TIO3HAHMSI. HNHCBMEHHOH (opme; y4eOHyI0




us CyOBEKT 1 00BEKT HAYy4IHOT'O XapakTepu30BaTh 3TaIbl apryMEHTHPOBATh CBOIO TOUKY NeSITENbHOCTD: CBOU
no3Hanus. IlocranoBka HAY4YHOTO UCCJIEOBaHMUS. 3peHus JOCTIKEHUS,
npo6iemsl. Coop mHpOpMaIwK U | XapakTepu30BaTh XUMHUCCKHN ILYVY. CaMOCTOSTENbHOCTbD,
HakorieHne pakToB. [umore3a u | SKCIEPHUMEHT Kak BeIyIIHUit Ymenue peoOpa3oBBIBaTh | HHUIMATHBY,
ee IKCIIePHUMEHTATbHAs METO/l HAyYHOT'O II03HAHUS B HHPOPMAIHIO 13 OJJHOTO BHJA B| OTBETCTBEHHOCTb,
npoBepka. TeopeTudeckoe XUMUH. XapaKTepu30BaTh JIpyTOH. MIPUYMHEI Heyad
00BSICHEHHE TTOJTyYEHHBIX COBpEMEHHBIC (PH3UKO- P.YVYI.
pesynbratoB. UHAYKUIMSA 1 XUMUYECKUE METObI KOHTPOJIb B JOpME CITUICHUS
JieyKIus. DKCIIepUMEHTalIbHAS YCTaHOBJIEHHSI COCTaBa U criocoba AefcTBHS U eTo
MPOBEpKa MOTYIEHHBIX CTPYKTYpPHI BELIECTB pe3ynbTaTa ¢ 3aJaHHBIM 3TAIOHOM
TEOPETUUECKUX BBIBOJOB C LIEJIBIO C [eNTbI0 OOHAPYKEHHS
pacipocTpaHeHus ux Ha Oosiee OTKJIOHEHUH U OTJIMYMM OT
MINPOKUI KPYT OOBEKTOB. 3TaJoHA
XUMHYECKUN aHAIN3, CHHTE3,
MOJIEIIMPOBaHNE XUMUYECKUX
MIPOLIECCOB U SIBICHUI Kak
METO/1bl HAy4YHOI'O II03HAHUS.
Hanoctpykrypsl. CoBpeMeHHBIE
(hU3UKO-XUMHYECKHE METOIBI
YCTaQHOBJIEHHSI COCTaBa U
CTPYKTYPHI BEUIECTB
166 Hcrounuku HcTouyHuKHM XUMUYIECKOI TTonmp30BaThCst HCTOYHUKAMU K.YVY]I. Oco3HaBaTh
xuMuaeckor | napopmarmn. [Touck XUMUYECKoW HHOpMAaLUy. CTpouTh peueBbIe BHICKA3bIBAHUA B | 3HAUMMOCTH HAYKH,
vHpOpPMAIM | XUMHYECKOW HH(OPMALIUH IO HabnronaTe 1 onvckiBaTh YCTHOW ¥ TUCEMEHHOM (hopMme; TOTOBHOCTH K HAYYHO-
u Ha3BaHUAM, HACHTH(UKATOPAM, JIEMOHCTPUPYEMBIE MaTepUaIIBI apryMEHTHPOBATh CBOIO TOUKY TEXHUYECKOMY
CTPYKTYpHBIM opmynam. Pabota 3peHus TBOPYECTBY,
¢ 0a3aMu JaHHBIX. ILYY. 3aMHTEPECOBAHHOCTD
OCYIIECTBIISATh aHAIN3 OOBEKTOB C | B HAyYHBIX 3HAHUSIX
BBIJICJICHHEM CYIIECTBEHHBIX U 00 ycTpoicTBe MHpa
HECYIIECTBEHHBIX PH3HAKOB; 1 o0mecTBa
P.YYA.
yMeHHue BHIOMpaTh Hanboee
3¢ eKTHBHBIC CITOCOOBI PEIICHHS
MTOCTABJICHHBIX 3a7a4.
167 O06o6maronr | PenreHue 3a7a4 1 BBIOJTHEHUE CocCTaBNATh CPAaBHUTETbHBIE U K.YYI. OreHuBaTh
ee YIpaKHEHUH, TTO3BOJISIOIINX 0000IIaIoIIHe CXEMBI. YMeHHe caMOCTOSTETEHO COOCTBEHHYIO
MMOBTOPEHHE | CUCTEMaTU3UpoBarth  0000muTh | [IpoBOOHUTE pacueTs mo OpTraHU30BHIBaTh YUeOHOE yaeOHYI0
3a kypc 11 MOJTy4eHHbIe 3HAHHA 3a Kype 11 XUMUYECKUM HopMyiiaM B3aUMOJICHCTBHE B IPYIIIEe NIeSITETEHOCTD: CBOH
Kjacca Kjacca YPaBHEHUSAM PEAKLUM. ILYVY]. JOCTHIKEHUS,
OcCymIecTBIATh T03HABATEIBHYIO OCYIIECTBIIATh aHAIN3 O0BEKTOB C | CAMOCTOSTEINBHOCTb,
pe(bnel(cmo B OTHOILICHHUHU BBIJICJIECHUEM CYLIECTBEHHBIX U WHUIIUATUBY,
COOCTBEHHBIX JIOCTIDKCHHH B HECYIIECTBEHHBIX TPH3HAKOB; OTBETCTBEHHOCTb,

Ipolecce PemeHust y9eOHbIX U
II03HABaTEJIbHBIX 33134

P.YV].

OcCyIeCTBIATh UTOTOBBIM U
MOIIArOBbIA KOHTPOIIb I10
pe3yabTary;

NPpUYHUHBI HEYy1a1




AZIeKBaTHO BOCHIPUHUMATh OLIEHKY

YUHUTEIS
168 O06o6marony | Pemenne 3ama4 1 BBITOTHEHHAE CocCTaBIsITh CPaBHUTEIbHBIE U K.YVY]I. OreHuBaThL

ee YIpa)KHEHUH, TO3BOJISIOMINX 00001IaroIIue CXEMBI. YMeHHe caMOCTOSITENbHO COOCTBEHHYIO

MOBTOPEHHE | cUCTeMaTu3upoBath 1 0000muTs | [IpoBOauTE pacueTsl mo OpraHU30BBIBaTh yueOHOE yueOHyI0

3a kypc 11 MOJTy4eHHbIe 3HAaHUA 3a Kype 11 XUMHYECKUM (pOpMyTIaM U B3aUMOJEHCTBHE B IPyIIIe NeSITENBbHOCTD: CBOU

Kjracca KJtacca YPaBHEHUAM PEaKLUM. ILYY. JOCTHIKEHHS,

OcCyn1ecTBIATh T03HABATEIBHYIO OCYIIECTBIISATh aHAIN3 OOBEKTOB C | CAMOCTOSTEIBHOCTD,
pedaexcuio B OTHOIEHUH BBIIETIEHHEM CYLIECTBEHHBIX U HHUIHATUBY,
COOCTBEHHBIX JOCTIDKEHHUH B HECYIIECTBEHHBIX MPH3HAKOB; OTBETCTBEHHOCTb,
npolecce permeHus y9eOHbIX 1 P.YVY.. MIPUYMHBI Heyad
MO3HaBaTENbHBIX 33424 OcCyIIeCTBIATh UTOTOBBIN U

MOIIArOBBIA KOHTPOJIb IO

pe3ynbTary;

AZIeKBaTHO BOCIIPHHHMATH OLICHKY

YUHUTEIS

169 Kontponsna | Kontpons 3nanmif 3a kype 11 OcymiecTBiaTs nmo3HaBatenbHylo | KKYY/IL OrneHuBaTthb

st pabora Ne | kimacca pedIexcHio B OTHOIICHUH CTPOUTH PEUEBbIC BEICKA3BIBAHUS B | COOCTBEHHYIO

4. COOCTBEHHBIX TOCTIDKCHHH B MUCEMEHHOM (opMe; y4eOHyI0

«Htorosas Hpolecce PEIeHuUs yIeOHBIX apryMEHTHPOBATh CBOIO TOUKY JEATeIbHOCTD: CBOH

KOHTpOJIbHA MO3HABaTENbHBIX 3a4a4 3pEeHUs JOCTIIKCHUS,

s paboTta» ILYY. CaMOCTOSATEIBHOCTD,
YMmeHue peoOpa3oBHIBATh | HHULIUATHBY,
nH(OpMAIHIo U3 O/THOTO BUJIa B| OTBETCTBEHHOCTD,
JPYTOif. NPUYMHBI Hey a4
P.YVI.

KOHTPOJIb B hopMe ClTnueHust
crocoba AeHCTBHS U €T0
pe3yabTaTa ¢ 3alaHHBIM TAIOHOM
C LIeJTbI0 OOHAPYKEHHS
OTKJIOHEHUH U OTJIMYHUH OT
JTaJOHA
170 Ananuz Pa36op u mpopaboTka omubOK U OcymectBisiTh no3HaBatenbuyo | KLYV OueHuBathb

OmHOOK U HETOYHOCTEH, CIeNIaHHBIX ITPH pedIekcHio B OTHOIICHUH CTPOUTH peUeBbIC BEICKA3hIBAHUA B | COOCTBEHHYIO

KOPPEKIHs BBITIOJTHEHUH KOHTPOJILHOH COOCTBEHHBIX JOCTIDKEHHUH B MICBMEHHOH (opMe; y4eOHyI0

3HAHUH 3a paboTsl 3a kypc 11 kiacca npolecce peleHns y4eOHbIX 1 apryMeHTHPOBATh CBOIO TOUKY JIEITENBHOCTE: CBOU

Kkypc 11 MI03HABATENbHBIX 3aJa4 3peHust JIOCTH>KEHUS,

Kjacca ILYY/. CaMOCTOSITEIIbHOCTb,
Ymenue peoOpa3oBHIBATH | MHUIHATHBY,
uHOpMAIIHIO W3 OJIHOTO BHJA B| OTBETCTBEHHOCTD,
JpYTOoi. NPUYUHBI HEYAaY
P.YVI.

KOHTPOJIb B (hOpME CITHUCHHS
criocoba AefCTBHS U ero
pe3yabTaTa ¢ 3aJlaHHBIM ITAIOHOM
C [EJIBI0 OOHAPYKEHHS




OTKJIOHCHHH U OTJIMYHI OT
3TajJoHa




