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1. IInanupyemble pe3yJibTaTbl OCBOCHHS Y4eOHOI0 nMpeaMeTa «XuMHs».
OtpaxxaroT cOPMHPOBAHHOCTh, B TOM YHCJI€ B YaCTH:

1.IlaTproTHYECKOTO BOCIIUTAHUS
LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEANIO, IOHUMAaHU 3HAYECHUsI XUMUYECKON HAyKU
B KM3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BJIAJETh AOCTOBEPHON MH(MOpMAIHEl O MEPEeaOBhIX TOCTHKCHUAX U OTKPBHITUSX MHUPOBOU H
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2.I'pax1aHCKOTO BOCITUTAHHMS
MIPEJICTABJICHHS O COIMAIBHBIX HOPMAaxX WM MPaBHIaX MEXJIMYHOCTHBIX OTHOIICHWN B KOJUICKTHBE, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM
JESITEILHOCTH TIPH BBITIOJTHCHUH YIeOHBIX, TO3HABATEILHBIX 33144, BBIMTOJHCHHH XUMUYSCKUX IKCTICPUMEHTOB, CO3JaHUH YIEOHBIX TPOEKTOB,
CTpEeMJICHHSI K B3aUMOTIOHUMAHHWIO M B3aUMOIIOMOIIM B TIPOIecCe ITOM y4eOHOU NeATebHOCTH; TOTOBHOCTH OIICHHBATh CBOE TOBEICHHE U
MTOCTYIIKH CBOUX TOBAPHUIICH C TTO3UITUN HPABCTBEHHBIX U MIPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIEICTBHUI IMOCTYIIKOB;

3.IleHHOCTH HAYYHOTO ITO3HAHUS
MHPOBO33PEHUECKHUX TMPEJCTABICHUN O BEIIECTBE M XUMHUYECKOW PEaKIMU, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H
COCTABJISIIONINX OCHOBY IS TOHMMAHHS CYITHOCTH HAyYHOW KAapTHHBI MHUpA; MPEJACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BHUTHS
MIPUPO/IBI, B3AUMOCBSI3SX Y€JIOBEKA C MPUPOTHOM CPeIoi, 0 POJIM XUMHH B TIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;
MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTYYCHHE HOBBIX 3HAHUHU M0 XUMHUHU, HEOOXOIUMBIX JIJIs1 0OBSICHEHUST HAOII0a€MBIX MPOIECCOB
U SIBJICHUM;
MO3HABATENIHPHOW U WH()OPMAIMOHHOW KYJIBTYpPHI, B TOM YHCJE HABBIKOB CaMOCTOSITCIIBHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATypPOH, TOCTYITHBIMUA TEXHUYECKUMHU CPEACTBAMU WH(DPOPMAITMOHHBIX TEXHO JIOTH;
WHTEpeca K 00y4EHUIO U MO3HAHUIO0, JTI0003HATEILHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K CaMOOOpa30BaHMIO, NCCIIEA0BATEIILCKON NeATEIbHOCTH,
K OCO3HaHHOMY BBIOOPY HaIIPaBJIEHHOCTH U YPOBHS OOy4eHHsI B JaIbHEHIIIEM;

4.dopMHUpOBaHUS KYIbTYPHI 310POBbS
OCO3HAHHUS IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKHM Ha 3J0pOBBIA 00pa3 KU3HH, OCO3HAHHS
MOCJICACTBUI U HENPUATHUS BPEAHBIX NPUBBIYEK (YIMOTPEOJCHUS aJIKOTrOJsl, HAPKOTUKOB, KypeHHUs), HEOOXOAUMOCTH COOIIOACHUS MPaBUI
0€30MacHOCTH MPH OOPALIEHUH ¢ XUMUYECKUMU BEIECTBAMU B OBITY U pealbHON KU3HU;

5.TpyaoBoro BocTaHUsI
KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOH, y4eOHO-UCCIIEIOBATENbCKOM, TBOPUECKOW U OPYTUX BUOAX NESATEIbHOCTU;
MHTEpeca K MPaKTHUYECKOMY M3Y4YEHUIO Mpodeccuil U TpyAa pa3iudyHOTO POJAa, B TOM YKCJIE Ha OCHOBE NMPUMEHEHUsS MPEeIMETHBIX 3HAHUI 10
XUMHH, OCO3HAHHOTO BHIOOpA MHIMBUIYATbHOU TPAEKTOPHH MPOJOHKEHHs] 00pa30BaHUs C yUETOM JTUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K
XHUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6.9K0JIOrHYeCKOro BOCIIMTaHUS
HKOJIOTHYECKHU 11€1ecO00pa3HOro OTHOLIEHHS K MPUPOJIe KaK UCTOYHUKY KM3HHU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHMs, MOHUMAaHUS [[EHHOCTU
3JI0pOBOTO U 6€301MacHOro o0pasa )KM3HU, OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PHU3UYECKOMY U MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS
[IEHHOCTH COOJIO/ICHHUS TIPaBUI 0€30MacHOTO TOBEACHHS MPHU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIHIX, YIPOIXKAIOUIUX 3JOPOBBIO U KUZHU
JIIOJICH
CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YYCHUU XUMUU, U PEIICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOIIEH MPUPOTHON CpEeIoH,



MOBBIIICHUSI YPOBHS HKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHMS TJI00AJBHOTO XapakTepa HKOJOTHUECKUX MNpoOieM M MyTed WX pelIeHHUs
IIOCPEACTBOM METOJIOB XHUMUH;
9KOJIOTHYECKOI0 MBIIUICHHS], YMEHUS PYKOBOACTBOBATHCS UM B ITIO3HABATEIIBHOW, KOMMYHUKAaTUBHOW M COLMATIbHOM MPAKTHUKE .

MeranpeamMeTHble pe3yabTaThl

B cocraBe MeTanpeaMETHBIX PE3yJIbTAaTOB BBIAEIAIOT 3HAYMMbIE 11 OPMUPOBAHUS MUPOBO33PEHUS 00ILIEHAyYHbIE IOHATUS (3aKOH, TEOpUs,
MPUHLMUI, THIIOTE3a, (aKT, CHCTEMa, MPOIECC, SKCIIEPUMEHT H Jp.), KOTOPbIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3TUX MpPEIMETOB (POPMHUPOBATH IMPEJICTABICHHE O IIEJIOCTHON HAaydyHOW KapTHUHE MHUpa, U YHUBEpCAJIbHbIE
yueOHble JelcTBUA (TO3HaBaTelbHblE, KOMMYHUKATHUBHbBIC, PETYJISTUBHBIE), KOTOpble 00ecleynBaOT (OPMHUPOBAHUE T'OTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU eI TENbHOCTH

MetanpeaMeTHbIe pe3yabTaThl OCBOCHHS 00pa30BaTEIbHON MPOTrpaMMbl 110 XUMHUH OTPaXKalOT OBJIAJICHHE YHUBEPCAIbHBIMH MIO3HABATEIbHBIMU
e CTBUSIMH, B TOM YHCJIE:

bazoBbIMH TOrHYeCKUMU NEUCTBUSIMU

1) YMEHHEM HUCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHS TTPH OCBOCHUH 3HAHHA: PACKPBIBATh CMBICT XUMHUYECKUX TMOHATHH (BBIIACTATH UX
XapaKTepHbIC TPU3HAKK, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSATHUSMH), UCIIOIB30BAaTh MOHATHS I OOBSICHEHHS OTICIBHBIX (DAKTOB H
SIBJICHUH; BBIOMPATh OCHOBAHUS U KPUTEPHUU JUIS KIacCHU(PUKAIMM XHUMHUYECKHX BEIIECTB M XUMHYECKUX PEaKIUii; YCTaHABIWBATh MPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXIY OOBEKTaMU HM3y4YEHHUs; CTPOUTH JIOTUUECKHE PACCYKJCHMs (MHIYKTHUBHBIC, NCAYKTHBHBIC, TI0O aHAJIIOTHH); JIEJIaTh
BBIBOJIBI 1 3aKJTFOUCHUS;

2) yMEHHEM TNPUMEHSATH B IPOIECCe MO3HAHHUS CHUMBOJMYCCKHE (3HAKOBBIC) MOJCIH, HCIOJB3YeMbIe B XHMHH, MPeoOpa3oBBIBATH IHUPOKO
MIPUMEHSIEMbIC B XUMHH MOJICIBbHBIC TIPEICTABIICHUS] — XUMUYECKUI 3HAK (CMMBOJI DJIEMEHTA), XUMHUYECcKasi popMylia U ypaBHEHUE XUMHUECKOU
peaKknuy — TPU pEelIeHUH Y4eOHO-TIO3HABATEIbHBIX 33/lad; ¢ Y4E€TOM S3THUX MOJICIBHBIX MNPEJACTABICHUN BBISABIATH M XapaKTEPHU30BaTh
CYIIIECTBEHHBIC NMPU3HAKU U3YIaeMbIX OOBEKTOB — XHMMHUYECKUX BEIIECTB U XUMHUYCCKUX PEAKIIH;

bazoBeiMu HUCCICI0BAaTCIIbCKUMH HeﬁCTBHHMH

3) YMCHHUEM HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBE MHCTPYMCHTA IIO3HAHHA, 4@ TAKXKC B KAa4€CTBC OCHOBBI JIA (bOpMPIpOBaHI/IH
TUIIOTEC3hI 110 IIPOBEPKE IIPABUIIBHOCTH BbBICKA3bIBACMBIX CY)KHCHHﬁ;

4) HpI/IO6p€TCHI/Ie OIlbITa IO IUIAHUPOBAHUIO, OpPraHU3ally U IIPOBCACHUIO YUCHUYCCKUX ISKCIICPUMCHTOB: YMCHUC Ha6J'II-OI[aTB 3a XO0A0M
mnmponecca, CaMOCTOATCIIbHO IIPOTrHO3UPOBATH €ro pe3ylbTar, (bOpMy.]'II/IpOBaTB O606H.[6HI/I$I U BBIBOJBI IO PE3YyJIbTaTaM HpOBe,Z[éHHOFO OIIbITA,
HCCICO0BaHHUA, COCTABJIATH OTYET O HpO,Z[CJ'I&HHOfI pa60Te;

PaboToii ¢ uapopManmeit

5) yMEHHEM BBIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIMIO Pa3IUYHBIX BUIOB U (OpPM MPEICTABICHUS, MOTy4aeMylo M3
Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYSpHAS TUTEPATypa XUMHUECKOTO COIep KaHUsl, CIIPaBOYHbIE TocoOus, pecypcsl IHTepHETA);

6) YMEHHEM MPUMEHSThH pa3INdHble METOJbI M 3aMPOCHl IPU TIOUCKE U 0TOOpE MHGOPMAIIUU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUST YU4EOHBIX W TO3HABATENbHBIX 33/au ONPEAeTEHHOTO THIA; MPUOOpETEeHHE OMbITa B 00JACTH HCHOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBNIAJCHUE KYIbTYPOU aKTUBHOTO MCTOIb30BAHUS PA3TUYHBIX IOUCKOBBIX CUCTEM;

7) yMEHHEM HCIIOJIb30BaTh U aHAIM3UPOBATH B TpoIlecce YueOHOW M HCCIeNoBaTeNbCKOW AESITeTbHOCTH WH(GOPMAIUMI0 O BIUSHUU TIPO-



MBIIIJIEHHOCTH, CEJILCKOT0 X0351CTBA U TPAHCIIOPTAa Ha COCTOSIHUE OKPYKAIOLIEH NPUPOJIHON Cpeibl;

yHI/IBepCaJIbeIMI/I KOMMYHUKAaTUBHBIMU l[GﬁCTBHSIMH

8) yMEHHEM 3aJaBaTh BOIPOCHI (B XOJ€ AMAIOra W/WIN AUCKYCCUH) MO CYIIECTBY OOCYKIaeMOW TeMBbI, (JOPMYIHUPOBATh CBOU IPEATIOKECHUSA
OTHOCHUTCJIBHO BBIIIOJIHCHU Hp@IUIO)KGHHOﬁ 3aJa4u,

9) mpUOOpeTeHNE OTbITA MPE3EHTAMU PE3YJIbTATOB BBHITIOJIHEHUS! XUMUYECKOTO IKCIIEPUMEHTA (JJAOOPpaTOPHOTO OMbITa, TAOOPAaTOPHOI pabOThI
10 MCCJIEI0BAHUIO CBOMCTB BEILIECTB, y4EOHOTO IIPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM TTO3HABATEILHOW M MCCIIEOBATENBCKOM AEATEIFHOCTH MPU PEIICHHH BO3HUKAIOIIUX
mpo0sieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB U COIIaCOBaHUs NO3UIMH (00CYXeHHs,, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMBI» U JIp );

YHUuBepCaTbHBIMU PETYIATUBHBIMU JIEHCTBUSIMU

11) YMEHHEM CaMOCTOSTEIBHO OTPEACIATh TN ACATEIbHOCTH, IIAHUPOBATh, OCYIIECTBISATH, KOHTPOJIHPOBATH W TPH HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JESATENILHOCTD, BEIOUpATh HanboJiee 3¢ (eKTUBHbBIE CIOCOOBI pelIeHNs yUeOHBIX U T03HABATENbHbBIX 33/1a4, KOPPEKTUPOBAThH
MPEJI0KEHHBIH alrOpuT™M AEUCTBUN NPU BHINOJHEHUH 33JaHUN ¢ YIETOM MOJydEHUS HOBBIX 3HAHMM 00 M3ydaeMbIX 00BEKTaX — BEIIeCTBaxX U
peaxuusx;

12) yMEHHEM HCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPeIaraeMble B YCIIOBHH 3aJJaHUN

IIpeameTHble pe3yibTAThI

B cocraBe mpeaMeTHBIX PE3yIbTAaTOB MO OCBOCHHIO 00S3aTEILHOTO COJCPIKaHUsI, YCTAHOBIICHHOTO JAaHHOW MPUMEpPHOU pabodeil mporpaMMoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYaIONIMMUCS Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI JAeUCTBUH, cienuduyueckue s mpeIMeTHON o0nactu «XuMus»,
BUJIbI JICSITEILHOCTH MO TMOJIyYEHHIO HOBOTO 3HaHUS, €r0 MHTEPIpeTaly, MpeoOpa3oBaHUIO0 M MPUMEHEHUIO B PAa3IMYHBIX Y4€OHBIX M HOBBIX
CUTYaIUIX

[IpenMeTHbIe pe3yabTaThl MPEICTABICHBI IO TOaM 00y4eHHS U OTPaXKaloT chOPMHUPOBAHHOCTH Y OOYUYAIOUTUXCS CIEIYIOINX YMEHHUM:

8 KJIACC

1) packpwvléams CMBICI OCHOBHBIX XMMHUYECKHUX IMOHITHWA: aTOM, MOJICKYJa, XUMHUYECKUH SJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
CMECh, BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYyJsipHAs Macca, KOJMYECTBO BEIEeCTBA, MOJIb, MOJIApHAas Macca, MaccoBas J0Jist
XMUMHYECKOTO 3JIEMEHTa, MOJSPHBIA OO0BEM, OKCHUJ, KHCIOTAa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIATEIHHOCTb, CTEIEHb OKHUCICHUS, XMMHYECKas
peaxuusi, TerioBoi b dekT peakiuy, KiaccuuKalus peakui, XMaMU4ecKast CBsi3b, paCTBOP, MaccoBasi 10JIsI BEIIECTBA B PACTBOPE;

2) unIOCMpUpO8ams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHITHHA (CM . T . 1) ¥ NPUMEHSTHh 3TU MOHATHS MPH OMHUCAHUU BEUIECTB U UX
[IPEBPALICHUN;

3) ucnonb306amsy XUMUYECKYIO CUMBOJIMKY JJISl COCTaBIeHUS! ()OPMYJ BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHIA;

4) onpedenamsb BaNECHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIWHEHUSX;, CTENEHb OKHCICHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX;
MIPUHAJISKHOCTh BEIIECTB K OMPEeNEHHOMY KIAcCy COEAMHEHUH To QopmyrnaMm; BUI XUMHUYECKOM CBsI3M (KOBaJleHTHass W HWOHHAas) B
HEOPraHUYECKUX COCINHEHUSX;

5) packpvlieams cmuica iepuoanueckoro 3akona J[ . I . MenneneeBa: JeMOHCTpHPOBATh MOHUMAaHUE TIEPUOJNMUECKON 3aBUCHMOCTH CBOWMCTB
XMUMHMUYECKUX JIEMEHTOB OT MX IOJIOKEHHSI B NIEPUONUYECKON CHUCTEME. 3aKOHOB COXPAaHEHUS MAcChl BELECTB, NOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4YEeHHsI, 3aKOHAa ABOTAIIpO; Onucwvléams U Xapaxkmepu3oéams TAOMMUHYIO (OpPMY MEPHOTUYECKON CHUCTEMBl XUMUYECKUX
JJIEMEHTOB: pa3NuyaTh TMOHATHUS «TJIaBHas moarpynma (A-rpymma)» u «mobounas moarpymnma (b-rpymma)», manbie ¥ OONBIINE TEPHOIDL;



coomHnocums 0003HAYEHUs, KOTOpBIE UMeroTcs B Tabnune «llepuonuueckas cucrema xuMudeckux sneMentoB /| I MenaeneeBay ¢ YHCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS AaTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjpa, OOIee YUCIO 3JIEKTPOHOB M paclpelesieHHe HX 10
AIIEKTPOHHBIM CIIOSIM):

6) knaccuguyuposams XUMHUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA; XMUMUYECKHE PEaKIuu (M0 YHCIYy M COCTaBy YYacCTBYIOIIHUX B
PEaKIIiK BEMIECTB. IO TEIUIOBOMY 3hbeEKTY);

7) xapakmepuzoéams (onucvligams) OOIUME XUMHUYECKHE CBONCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOATBEP)KIAas OMUCAHWE NPHUMEpaMu
MOJIEKVJISIDHBIX VDAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEaKIHii;

8) npoeHo3uposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT X KAYECTBEHHOTO COCTaBa; BOZMOKHOCTH MPOTEKAHUS XUMHUUECKUX TIPEBPAIICHUN B
Pa3IMYHBIX VCIOBHSX;

9) ebluUCAMb OTHOCHTENBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MAacChl BEUIECTB; MAacCOBYIO OO XHMHUYECKOTO 3JIeMeHTa Mo (opmyne
COCJIMHEHUS; MaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE; IIPOBOIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUECKOH PEaKInu;

10) npumeHams OCHOBHBIC OTIEpAIlM MBICTUTEIHHON JEATETBbHOCTH — aHaJlW3 W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHio,
KJIacCU()MKAIMIO, BBISBJICHAE TPUYMHHO-CIICJACTBEHHBIX CBS3€H — JUIS W3YYEHHsI CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIIHiA; €CTeCTBEHHO-
HayYHBIE METOJIbI TO3HAHUS — HAOIIOJICHNE, H3MEPEHHE, MOJICTTUPOBAHNE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN ),

11) credogams TIpaBUIIaM TIOJIB30BAHHUS XUMHUYECKOW TOCYIOW M JIabOpaTOpHBIM OOOpYIOBaHWEM, a TaKXkKe NpaBWiIaM OOpamieHus ¢
BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKIUSMH TIO BBITTOJTHEHHIO TA0OPATOPHBIX XUMUYECKUX OTIBITOB IO TIOJIYYCHUIO U COOMPAHHIO Ta3000pa3HbIX
BelIecTB (BOJOPOAa M KHUCIOPOJa), TIPUTOTOBICHHIO PACTBOPOB C OINPENENIEHHOW MAcCOBOW JOJIEH pacTBOPEHHOTO BENIECTBA; TUIAHUPOBATH U
MPOBOANTH XMMUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIbIO MHAMKATOPOB (JIakMyc, GpeHondTanienH,
METHJIOPAHXK U JIp )

9 KJIACC

1) packpviéams cmblcl OCHOBHBIX XHUMHYECKHX MOHSATHN: XUMHUYECKHH 3JIEMEHT, aTOM, MOJICKY/a, MOH, KaTHOH, aHHOH, ITPOCTOE BELIECTBO,
CIIO’KHOE BEUIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHIATEIILHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKasl peaknus, XMMUYIecKasi CBA3b, TEIIOBOH 3(dexT
PEaKIK, MOJb, MOJISIPHBIH OOBEM, PACTBOP; SJIEKTPOJUTHI, HEIIEKTPOIUTHI, AICKTPOJIUTHYECKAs AWCCOLMANNS, PEaKIUH HMOHHOTO OOMEHa,
oOpaTUMble W HEOOpAaTUMbIE pEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKHUCINUTENIb, BOCCTAaHOBUTEIb, OKHCICHHE W
BOCCTaHOBJICHHE, AJUIOTPONUS, aM- (POTEpPHOCTh, XUMHUECKas CBs3b (KOBAJCHTHAs, WOHHAS, METAJUIMYECKas), KPUCTALUIMUECKas pEelIETKa,
KOPPO3Us METAJUIOB. CIIABbI; CKOPOCTh XMMUYECKOW peaKIny, peeiabHo nomycrumast koHnentpanus (I1IJ1K);

2) unIrOCMpupo6ams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHHA (CM . 11 . 1) W MPUMEHSTH 3TH MOHATHS NPHU ONMHCAHUM BELIECTB U MX
MIpEBpAIICHUI:

3) ucnonb306ames XAMUIECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHS ()OPMYJ BELIECTB M YPaBHEHUH XUMHUYECKUX PEAKIIHIA;

4) onpedenams BAICHTHOCTb U CTETIEHb OKUCIICHUS XUMUUECKHUX JIEMEHTOB B COCTMHEHUX Pa3IMYHOTO COCTaBa; NPUHAUIC)KHOCTh BELIECTB K
OIpeNeIEHHOMY KJlacCy COeIMHEHWi 1o QopMmynam; BUA XUMHUYECKOW CBS3M (KOBAJCHTHAs, MOHHAS, METAJUINYECKas) B HEOPraHMUECKHX
COCIMHEHUSX; 3aps/] NOHA TI0 XUMHUYECKOH GopMyJie; XapaKkTep Cpebl B BOAHBIX PACTBOPaX HEOPraHMUECKUX COCTMHEHUH, THUIT KPHCTAIUTMYECKON
PELIETKN KOHKDETHOTO BEILECTBA;

5) packpvleams cmblcl Iepuoudeckoro 3akona /[ . I . MenzaeneeBa u A€MOHCTPUPOBATH €0 MOHUMAHUE: ONUCLIGAMb U XAPAKMEPUZ0BANb
TabIMUHYI0 (HOPMY NMEPUOANYECKON CHCTEMbl XUMUUECKUX JIEMEHTOB:  pa3inyaTh NOHATHUS «TJIaBHAs MOArpyIna
(A-rpynna)» u «nobounass noxarpynna (b-rpymma)», Manble W OoJbIIME MEPHOABI; COOMHOCUMb O003HAUYEHUS, KOTOpble HUMEITCS B IIe-

pHOﬂquCKOﬁ Ta6J'II/II_Ie, C YUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHUA ATOMOB XHMMHUUCCKHUX 3JICMCHTOB (COCTaB H 3apsag aapa, o6mee YHUCJII0



AJIEKTPOHOB U PACHpPENENICHHE UX IO 3JIEKTPOHHBIM CIOSIM); 00bACHAMb OOIINE 3aKOHOMEPHOCTHM B M3MEHEHUHU CBOMCTB JJIEMEHTOB U HX
COCIMHEHUH B IIpeiesiaX MaJibIX MEPUOA0B U IJIABHBIX MOATPYIIN C Y4ETOM CTPOSHUS X aTOMOB;

6) knaccuguyuposams XUMUYECKUE DIIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA; XMMHUYECKHE PeaKkmuu (M0 YHCIy M COCTaBy YYacCTBYIOIIHUX B
PEaKIU BEIIECTB, M0 TEITIOBOMY d(hMhEKTY, 10 U3MEHEHHIO CTEIICHEH OKUCIICHHS XUMUICCKIX DJIEMEHTOB);

7) xapakmepuzosamv (onucvieams) OOIIHE XUMHYECKHE CBONCTBA BEIICCTB PA3UYHBIX KIIACCOB, IMOITBEPXKIAs OINHCAHUE IPHUMEpaMU
MOJICKVIIIPDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKHHfI;

8) cocmasnsmeb ypaBHEHUS IJICKTPOJHUTHYCCKOW JUCCOIMUAIIMHA KUCIIOT, MISIOYEH W COJICH; IOJIHBIE M COKPAIIEHHBIC YPaBHEHHS PEaKIIHMA
NOHHOT'O O6MCH3: YPpaBHCHUA peaKHHﬁ, MMOATBCPKAAIOMINUX CYIIIECTBOBAHUC TE€HETUYECKOHU CBSI3U MCKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB;

9) packpvléams CYITHOCTH OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHUS 3JICKTPOHHOTO OaaHca dTHUX PEaKIIHiA,

10) npocHo3uposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOSHUS; BO3MOXHOCTH MPOTCKAHHUS XUMHUUYECKUX TPEBPAIICHUNA B PA3TMYHBIX
YCIIOBHUSIX:

11) 6vlyuciAmbs OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJI0 XMMHYECKOTO 3JeMEHTa o Qopmyre
COCIIMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MMPOBOIUTEH PACUYETHI IO YPAaBHEHUIO XHMHUSCKON PEaKIIHH;

12) credosamsp TpaBHIAM IIOJIB30BAHMS XHUMHYECKOH IMOCYIOW W JTA0OPaTOPHBIM OOOPYJAOBAaHHEM, a TakXke IpaBuiaM oOpamieHus C
BCIICCTBAMHU B COOTBETCTBUH C MHCTPYKIHUAMU I10 BBITIOJTHECHUTIO J'Ia60paT0pHI)IX XUMHYECKHUX OIIBITOB 1O MOJYYCHHUIO U co6npaHm0 Fa3006pa3HBIX
BEIIIECTB (aMMHAKa U YIJIEKUCIIOTO Ta3a);

13) npoodums PeaKIvu, TOATBEPIKIAIONINE KAYeCTBCHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PAclO3HABATh OIBITHBIM IyTEM XIJIOPHJI- OPOMH/I-,
noaua-, kapooHat-, ¢ocdar-, cumkar-, cyabpar-, THIAPOKCUA-UOHBI, KATHOHBI aMMOHUSI ¥ MOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX DACTBODPAX HEOPTraHMYECKUX BEIIECTB;

14) npumeHsms OCHOBHBIC OTICpAIlM MBICIUTEIHHON JEATENBHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 000OIICHHE, CUCTEMAaTH3aIHIO,
BBISIBJICHUE TMPUYNHHO-CIICACTBEHHBIX CBS3€H — ISl M3Yy4YCHUs CBOMCTB BEIIECTB M XUMHYECKUX PEAKINH; €CTECTBEHHO-HAYYHBIC METOIbI
MO3HAHUS — HAOIIOJICHHE, U3MEPEHHE, MOICITUPOBAHHE, SKCIIEPUMEHT (PeaIbHbII U MBICIICHHBIN )

2. Conepxanue yueOHOro npeamera « XuMushH).

8 ki1acc (68 yacoB, 2 yaca B HeeJI10)

HepBOHa‘laﬂbeIe XUMHYECKHE ITOHATUSA

Hpe,[[MeT xumMuu. Tena u eeuecmea. OcHogHble Memoobl NOZHAHUA Ha6JZIOa€HM€, usmeperue, SKCnepumerm. duznyeckrue 1 XUMHYECKUE
sBieHUsA. UncToie BCIICCTBA U CMCCH. CnocoObl pa3aciiCHus cMmeceil. AToM. MOJ'IeKy.]'Ia. XUMHUYECKHM dIEMEHT. 3HAaKH XUMUUYECKHUX DJIEMEHTOB.
HpOCTLIC n CJIIOXXHBIC BCIICCTBA. BanentHocth. 3axkon nocmosncmea cocmasa eeujecmea. XHUMHUYECKHUE (I)OpMYJ'ILI. I/IH,Z[GKCLI. OTHOCHUTENIBHAS

AaTOMHAad U MOJICKYJIIpHasA MacCChI. MaccoBasg HoJIsi XUMHYECKOI0 3JIEMEHTa B COCAUHCHUH. 3akoH COXpaHCHUA MACChbl BCHICCTB. XHUMHYECKHE



ypaBHeHus. KoaduuueHTsl. YcaoBus U NMpHU3HAKH NMPOTEKAHUS XUMHUYECKMX peakiuii. Moib — eIuHHIa KOJIM4YecTBa BemiecTBa. MossipHas
Mmacca.

Kucaopoa. Boxopoa

Kucnopon — xumuueckuil aneMeHT U npoctoe BewecTBo. Ozon. Cocmaeé 6030yxa. Puznyeckue U XMMHUYECKHE CBONCTBA KHCIOPOAA.
[Tonyuenue u npuMeHeHue Kucnopoja. 7ennogoil agpgpexm xumuueckux peakyuti. Ilonamue 06 3k30- u 3H0omepmuyeckux peakyusx. Bogopon —
XMUMHMUYECKUN 3JIEMEHT U MpocToe BeniecTBo. Puznueckue U XUMHUYECKue cBoicTBa Bojopoa. [loyuenne Bogoposaa B nabopatopuu. [lonyuenue
68000poda 6 npomviunenHocmu. IIpumenenue 6odopooa. 3akon Aporanpo. Mossipablii 00beM Ta3oB. KauecTBeHHbIE peakliui Ha Ta3000pa3HbIe
BemecTBa (KUCIOpo 1, BOA0po). OObeMHBIE OTHOIIEHUS Ta30B MPU XUMHYECKUX PEAKIIUSX.

Boaa. PacTBopsl

Booa 6 npupoode. Kpyeosopom 600v1 6 npupode. @Pusuueckue u xumuyeckue ceoicmsea 6o0vl. PactBopsl. Pacmeopumocms eewjecms 6 gooe.
KonuenTpanus pactBopoB. MaccoBast 107151 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

OcCHOBHBIE KJIACChl HCOPTAHMYECKUX COCUHECHUH

Oxkcunpl. Knaccuduxanusa. Homenknarypa. @usuueckue ceolicmea okcuoos. XAMHUECKHE CBOMCTBA OKCHIIOB. [lonyueHue u npumeHenue
oxcuoos. OcnoBanus. Knaccudukarus. Homenknarypa. @usuueckue ceoticmea ocunosanuil. Ilonyuenue ocHosanutl. XAMHUYECKHE CBONCTBA
ocHoBaHui. Peakmus HeWtpanmzanmu. Kucinotel. Knaccudukanus. Homenknarypa. @usuueckue ceoticmea xkuciom.llonyuenue u npumeneHue
Kucniom. XUMHUYECKHE cBoWcTBa KHCIOT. Muaukartopsl. M3mMeHeHHMe OKpackd HMHAMKATOpPOB B pa3nuuHbiXx cpenax. Comu. Knaccuduxanms.
Howmeunknarypa. @usuueckue ceoiicmea coneu. llonyuenue u npumenenue coseri. XUMUYECKUE CBOMCTBa cosieil. I'eHeTHueckass CBSI3b MEXKAY
KJIJacCaMH HEOPraHMYeCKUX COeluHEHUU. IIpobrema 6e30nacHo2o UCHONb308AHUS BEUeCME8 U XUMUYECKUX PearKyuil 8 NnOo8CeOHeGHOU JHCUSHU.
Toxcuunvle, coproyue u 83pbleoonachuvie gewjecmsa. boimosas xumuyeckas 2pamomHoCmb.

Crtpoenue aroma. [leprnoanueckuii 3aK0H ¥ NepuoanyYecKasi cucremMa xumuieckux djiemeHToB /.. MenaeseeBa

Ctpoenue aToma: s1po, sHepreTuueckuil yposenb. Cocmas siopa amoma: npomonul, Hetimponsl. Mzomonwl. [lepunoanyeckuit 3akon J1.1.
MenneneeBa. Ilepuoanueckass cucrtema xumuuyeckux snemMeHToB J[.M. MenzaeneeBa. @u3M4ecKuil CMBICI aTOMHOTO (HOPSAIKOBOrO) HOMeEpa

XUMHUYCCKOTO 3JICMCHTA, HOMCpaA Ipyllbl W IMEpHUOaa HepHOHH‘{CCKOﬁ CHUCTCMBEI. CTpOeHI/Ie OHEPTCTUYCCKUX ypOBHCﬁ aTOMOB TIICPBBIX 20



XUMHUYECKUX 3JIEMEHTOB nepuoandeckoit cucremsl .M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB XUMHYECKUX SJIEMEHTOB U UX
COCIMHEHUI Ha OCHOBE IMOJIOKEeHUs B mepuoanyeckon cucreme .M. MenzaeneeBa u ctpoenus aroma. 3Hauenue Ilepuonnueckoro 3axona .M.
Menneneena.

CtpoeHnue BelecTB. XUMHYECKasi CBA3b

OnexmpoompuyamenbHOCMb amomMo8 xumudeckux snemenmos. KoBajeHTHasE XUMHYECKasi CBs3b: HEMOJSIpHAS U ToysipHas. [lowsmue o
B000POOHOU C8A3U U ee GIUAHUU HA QuauyecKue ceolcmea eewjecms Ha npumepe 600vl. VoHHas cBsi3b. Mertamummueckas CBS3b. [unsi
KPUCMAIUYECKUX Deuemor (amomHas, MONEeKYIAPHAS, UOHHAS, MeMAlIudecKkds). 3asucumocms @u3uyeckux ce0ucme eewyecms Oom mund
KpUCmaniudeckou peuemxu.

9 kJjacc (68 yacoB, 2 yaca B Hel1eJ110)
XHMMHYeCKHEe peakuuu

Ilonamue o ckopocmu xumuueckou peaxyuu. Paxmopwvi, rusOWUe HA CKOPOCMb Xumuyeckou peaxyuu. Ilowamue o xkamanuzamope.
Knaccudukanus XuMUYECKUX peakuil MO Pa3IMYHbIM MIPU3HAKAM: YHCIY U COCTAaBY MCXOJHBIX UM MOJYUYEHHBIX BEIIECTB; N3MEHEHUIO CTENeHel
OKHUCJICHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB; IMOTJIOIIEHUIO WJIM BBIJEICHUIO SHEPTrUU. OIEKTPOIUTHUECKas TUCCOLUALUsA. DIEKTPOJIUTHl U
HeanekTposuThl. Monbl. Katnonsl u annonsl. Peakiinu noHHOro oOMeHa. Y CloBUS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHA. DIIEKTPOITUTHIECCKAs
JUCCOLMalusl KUCIOT, mienodeid u coneid. Crenenb okucieHus. OnpenelieHUe CTENEHHW OKHCICHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB B
coenuHeHusX. Okucnautens. BoccranoButens. CylHOCTh OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

Hemetausl IV — VII rpynn u ux coemneHust

[TonoxeHne HEMETAaUIOB B MEPHOJMYECKON cucteme xumuyeckux nsnemeHToB J[.M. MenneneeBa. OOmiue cBOiiCTBa HEMETAIJIOB.
lanmorensl: ¢u3nueckue u xumuyeckue cBoicTBa. COeAMHEHHUS TajoreHOB: XJIOPOBOJOPOJ, XJIOPOBOAOpOAHAs kuciota u ee comu. Cepa:
¢buznueckue U xumuyeckue cBoiicTBa. CoeqMHEHHUs CEphbl: CEPOBOAOPOI, CYIb(PUAbI, OKCUAbI cepbl. CepHas, cepuucmas u cepo8oO0OpPOOHAs.
Kuciomel M UX CcOJU. A30T: ¢u3NyYecKue U XUMHueckue cBoicTBa. Ammuak. Conu ammoHusa. OKcuIbl a30oTa. A30THas KUCIOTa U €€ COJIH.

®ochop: Pusnueckne n xumuyeckue cpoiictBa. Coeaunenus docdopa: oxcua docdopa (V), oprodochopHas KUCIOTa U €€ CONMHU. YTIEPOI:



¢u3nvecKkue U XUMHUECKUE CBOUCTBA. Amiomponus yenepooa: aimas, epagum, kapoun, ¢yrnepensi. CoeAUHEHUS YIiIepoia: OKCHIIBI yriiepoaa
(I) u (IV), yronpHas kuciaoTa u ee cosiu. KpemHuil u e2o coeouHeHus.

MeTaJuIbl M UX COEAMHEHHSA

Tonoocenue memannos 6 nepuooUdecKoll cucmeme xumudeckux snemenmos /[.1U. Menoeneesa. Memannvl 6 npupode u odujue cnocobwvl ux
nonyuenus. Obwue uzuueckue ceoticmea memannos. OONME XUMHUUECKIE CBONCTBA METAJUIOB: PEAKIIMU C HEMETaJJIaMH, KUCIOTaMH, COJISIMHU.
Dnexmpoxumuneckuii pao HanpsixceHuil memannog. 1llenodnsie MeTamiel 1 uX coenuHeHus. lllenouyHo3eMenbHbIe METAUTBI U UX COSAMHEHHUS.
AmoMuHuil. AMGOTEPHOCTh OKCHAA U TUApokcuaa amomMuHus. JKeme3o. CoequHEHHUs jkene3a M WX CBOMCTBA: OKCHJBI, THIPOKCHIBI U COJHU
xenesa (I u ).

IlepBoHayasbHBIE CBeACHUS 00 OPraHNYeCKUX BellecTBax

[lepBoHavanbHBIE CBEICHHUS O CTPOSCHHHM OPTraHMYECKHX BEIIECTB. YTJIEBOJOPOJBI: METaH, 3TaH, dTWICH. MCmOyHuKU yeneso00opooos:
npupoousvlll 2a3, Hegpmov, yeonv. Kucnopoaconepxaiiiue COCIUHEHUS: CUPTHI (METAHOJI, ATaHOJI, TIIUIEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHas
KHCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAS U OJICMHOBAas KUCIOTHI). BHOJOrnyecku BakKHbIE BEIIECTBA: KUPBI, TII0K03a, OeNKU. Xumuueckoe
3azpsAsHeHue oOKpyxicaloujeli cpeobvl U e20 NOC1e0CMBUsL.

Tunbl pacyeTHbIX 32/1a4:

1. Brruncnenue MaccoBoil 10J1M XUMHYECKOTO 3JIEMEHTA 10 GopMysie COSAUHEHHUS.

Ycemanosnenue npocmertiwieti oopmynel geugecmea no Macco8vlm OO0JAM XUMUYECKUX INeMEHMO8.

2. Borurcnenus mo XMMHYEeCKUM YpaBHEHUSIM KOJIMYECTBA, 00bEMa, MacChl BELIECTBA M0 KOJIMYECTBY, 00BEMY, MACCe PEareHTOB WU
MIPOJIYKTOB PEAKIIH.

3. Pacuet MaccoBoii 10711 PaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpuMepHbIe TEMbI NPAKTHYECKUX Pa0doT:

1. JIabopaTopHoe 06opyI0BaHKE U TpHeMbI oOpaiieHus ¢ HUM. [IpaBuia 6e3omacHoi paboThl B XUMHUECKON JabopaTopuu.

2. OuncTka 3arps3HEeHHON MOBapEeHHON COJIH.

3. [Ipu3HaKK MPOTEKaHHUSI XUMUYECKUX PEAKIIUH.
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[Tosydyenune KuCIOpOa U U3yYEHHUE €TO CBOMCTB.

[Tosydenune Bo10poAa U U3YYEHUE €0 CBOKCTB.

[IpurorosiieHne pacTBOPOB € ONPEIEICHHON MAaCCOBOU JI0JIEW pAaCTBOPEHHOIO BEILIECTBA.

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «OCHOBHBIE KJIACCHI HCOPTaHUYCCKUX COGHHHGHHﬁ)).

Peakmum mouHoro oomena.

Kauecmeennuvle peakyuu Ha UOrsl 6 pacmeope.

10.  onyyenue ammuaxa u uzyueHue e2o C80UCMS.
11.  Ilonyuenue yanekucnozo easa u uzyueHue e2o ce0UCma.
12. Pemenue skcnepuMenTanbHbIX 3a1a4 o teme «Hemeramner IV — VII rpynn n ux coequHeHnin.
13.  Pemenue 3KCIepUMEHTAIBHBIX 33]1a4 11O TeMe «MeTalTbl K UX COSAMHCHUSY.
3. TemaTuyeckoe MJIAHNPOBAHUE.
8 kiace
Pasznen Kou- Tembl Kou- OcHOBHbBIE BH/bI AeSITEJIbHOCTH 00yYarOImMxcs (Ha OcHoBHBIE
BO BO ypoBHe YY /) HanpaBJIeHHs
4acoB 4acoB BOCIIMTATEIbHOM
AeTeIbHOCTH
IlepBonaua 21 | IIpenmer xumuu. Posb 1 OOBACHAIOT, YTO MPEIMETOM U3YUCHUS XUMUH SIBIISIOTCS [TaTpuotuueckoe
JIbHBIE XUMUU B KU3HU YEJIOBEKA BELIECTBA, MX CBOMCTBA U X MpeBpalienus. Pasimyarorrena | pocnmranue,
XUMHYecKHne U BEILIECTBA, BEILIECTBA U MAaTEpPUAJIbL. yCTaHleJ'II/IBaI-OT IpakIAHCKOE
NOHSATHUS PUYMHHO-CIICCTBEHHBIE CBSI3H MEK]ly CBOMICTBAMU BELLIECTB
BOCIIUTaHUE,
U UX IPUMEHEHUEM
M3UYECKOE
XapakTepu3yrT NOJIOKHUTEIBHYIO U OTPUIATENIBHYIO POJIb b
XMMHUH B KU3HH COBPEMEHHOTO OOIIECTBA. BOCIIMTAHHE,
ApPryMEeHTHPYIOT CBOE OTHOIIIEHHE K XeMO(PHINU U OKOJIOTUYECKOE

xemodooum.




Meto Abl U3YUYCHUA XUMUU

XapakTepu3yrT OCHOBHBIE METOJbl U3YUYEHUSI €CTECTBEHHO-
HaY4YHBIX JUCLHIUINH.
[IpuBoasT mnpumepbl MATEPUAIBHBIX M 3HAKOBBIX WIIH

BOCITMTAHHUE,
LIEHHOCTH HAy4YHOT'O

MMO3HAHUS
CUMBOJIBHBIX MOJIEJICH, HCIOJIb3YEMBbIX HAa YpOKax (U3HKH,
Oumonoruu u reorpadum.
CoOupator 00BEMHBIE UM  IIAPOCTEPIKHEBBIE  MOJECIHU
HEKOTOPBIX XUMHUECKHUX BEIIECTB
ArperaTHbl€ COCTOSHUS [IpuMeHAIOT Ha MpaKTUKE paHEee U3YyYEHHbBIA MaTepHal,
BEIIIECTB paboTasi o TpynmnaM ¢ 3aJIaHusIMU Pa3HOTO YPOBHS
CJIO’KHOCTH, BBITIOJHSAIOT KOHTPOJIBHYIO PaboTy.
ArperatHble COCTOSIHUSI PaznuuaroTTpu arperatHpIX COCTOSIHUS BEIIECTBA.
BEIIIECTB VYcranaBnuBarOT B3aUMOCBS3U MEXTy HUMU Ha OCHOBE
B3aUMHBIX TTEPEXOIOB.
NnmrocTpupyroT 3TH epexo sl MpUMepaMHu.
Ha6mrogaroTXuMudeckuii SKCIEPUMEHT U 0elaion BBIBOJIBI HA
OCHOBE HAOIIOIEHNI
IT.p Ne 1 «3nakomMcTBO € PaboTatorc mabopaTopHbIM 000pYJIOBAaHUEM U [TatpuoTnueckoe
1a60paTOPHBIM HarpeBaTelbHBIMU MPUOOPAMU B COOTBETCTBHHU C IIPAaBHIIAMU BOCIIHTAHHE,
obopynoBanuem. [IpaBuia TEXHUKU 0€301TacCHOCTH. rPakIaHCKOE
Tb npu pabote B kabuHere BoinonHs0T npocreiiye MaHUMYISIUH ¢ Ja00paTOpPHBIM BOCIITAHIE
XUMHI» 000py0BaHKEM: C JIa0OPATOPHBIM IITATUBOM, CO CIIUPTOBKOM ’
OdopMIIsIOTOTYET O TPOJIeNIaHHOM paboTe TpyAoBOC
BOCITUTaHHUE,

duzndeckue ABJICHUSI B
XHUMHHN

Paznuyator puznyeckue 1 XUuMUYECKHE SIBICHUS, YUCThIC
BellecTBa 1 cMecu. Knaccuduuupyror cMmecu.

[IpuBoaAT mpUMepHI cMecelt pa3InYHOrO arperaTHoro
COCTOSIHUSL. Y CTAaHABIIMBAIOTIIPUYUHHO-CIICJICTBEHHBIE CBSI3H
MeX Iy (U3NIECKUMH CBOMCTBAMU BEIIECTB CMECH U
crocobamu Ux pasfeneHus. Pa3nuyaroTux, onuceBalOT |
XapaKTEePHU3YIOTIPAKTUUECKOE 3HAUCHHE.

[T.p.Ne 2«AHanu3 mMo4BBI»

PaGotarot ¢ mabopaTopHbIM 000PYIOBaHHEM U
HarpeBaTeIbHBIMHU IPUOOPAMU B COOTBETCTBUM C MPAaBUIIAMU
TEXHUKU 0€30IacCHOCTH.

BrimonssrornipocTeiinme npuéMel 0OpaiieHus ¢

LHECHHOCTH HAYYHOT'O
IIO3HAaHUA




71a00paTOPHBIM 000PYIOBaHUEM: BOPOHKOH, (GUIBTPOM,
CIIUPTOBKOM.

HaGmomaror3a cBOMCTBaMHU BEILIECTB M SBJICHUSMU,
HIPOUCXOSIIUMHU C BEIIECTBAMHU.

OnuceIBalOTXUMUYECKUI KCIIEPUMEHT C ITOMOIIBIO0 PYCCKOTO
(poaHOTO) SI3BIKA U SI3bIKA XUMHUU.

Jlenarot BBIBO/BI IO pe3yibTaTaM MPOBEIEHHOTO
JKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
y4yeHue. XUMHUYECKUE
3JIEMEHTBI

OOBACHIIOTYTO TAKOS XUMHUYCCKUN DJIEMEHT, aTOM,
MOJIeKyJa, aJUIOTPOIIHSI, HOHBL.

Paznu4aroT mpocThie U CIIOKHBIE BEIIECTBA, BEIIECTBA
MOJICKYJIIPHOTO ¥ HEMOJICKYIIPHOTO CTPOCHHS.
Yemanasnuearom TpUUHHHO-CIIEACTBEHHBIEC CBSI3H
MEXKTyCOCTaBOM MOJIEKYJI U CBOMCTBAMU aJUTOTPOITHBIX
MO (DUKAITIN KHUCITIOPOIa.

DopMyIHPYIOT OCHOBHBIEC TTOJI0KEHHUS aTOMHO-
MOJICKYJISIPHOTO YUEHUS

3HAKH XUMHYECKUX
3JIEMEHTOB.

Ha3zbiBaroT 1 3anMCHIBAIOT3HAKA XUMUYECKUX DIIEMEHTOB.
XapakTepu3yroT HHPOPMAIIUIO, KOTOPYIO HECYT 3HAKH
XUMHYECKHUX 3JICMEHTOB.

OOBACHIIOTITUMOJIOTHUECKUE Hayala Ha3BaHUH XUMHYECKUX
AJIEMEHTOB U MX OTJICJIBHBIX TPYIIL.

[TepunoanueckasTadbiuiia
XUMHUYECKHUX3JeMeHTOB [l.
n.

Menneneesa.

OnuUCHIBAIOT CTPYKTYPY TAOJIUIIBI XUMUYCCKUX 3JIEMEHTOB /.
N. MenneneeBa.Pa3nnuaroTKOPOTKONESPHUOIHBINA B
JUTMHHOIIEpUOIHBIN BapuaHThl [lepuoandeckoii cuctemsr /1.
. MenneneeBa

Xumuyeckue GopMyIbl

Xumunueckue GopMyIibl

OTOOpaXKarTCOCTaB BEIIECTB C MOMOIIBI0 XUMUYECKUX
dbopmyi.

Paznuyaror uHIEKCH U

k03 dunmenTh. HaX0 I TOTHOCUTENBHYIO MOJICKYIISIPHYIO
Maccy BEIIECTBAa U MaCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B
COC/IMHECHUHU.

TpaucnupyroT nHGOPMAITHIO, KOTOPYIO HECYT XMMUYCCKHE

rpakJJaHCKOe
BOCIIMTaHME,
¢buznueckoe
BOCIIMTaHMUE,

9KOJIOTHYECKOE

BOCIIMTaHMUE,

LIEHHOCTH HAy4HOT'O

MO3HAHUS




bopmybl

'BaJleHTHOCTD

BanentHoCTh

OOBACHSIOT UTO TaKO€ BaJICHTHOCTh. [ loHMMarOT oTpakeHue
MOPsIIKA COCIMHEHUS] aTOMOB B MOJIEKYJIaX BEIIECTB
MIOCPEICTBOM CTPYKTYPHBIX (hopMyir. YyaTcs
COCTaBIATH()OPMYIIBI COCTUHEHUM 110 BAJICHTHOCTH U
OTIPEICNIATEBAICHTHOCTH DJIEMEHTA 10 (hOpMYJIe €To
COCTMHCHUS

XUMUYECKUE PEAKIINU.

XapakTepu3yITXUMHUECKYIO PEAKIUIO U €€ YIaCTHUKOB
(peareHTbl ¥ MPOTYKTHI PEAKIIHH).

OnuceIBalOT NPU3HAKY U YCIOBUS TEUEHUS XUMUYECKUX
peakuuii. Pa3nuyaror 3K30TEpMUYECKUE U SHIOTEPMUYECKUE
peakunu. COOTHOCAT peakliMK TOPEHNs U K30 TEPMUYECKHE
peaKuuu.

3aKOH COXpPaHEHUSI MACCHI
BEIECTB. XUMUYECKUE
ypaBHEHUS

XUMHUYECKUE YPABHEHUS

DopMyIHPYIOT 3aKOH COXpPaHEHUST MaCChI BEIIECTB.
CocraBisitoTHa €ro OCHOBE XMMHUYECKHUE YPAaBHEHUSI.
TpancaupyroT HHPOpMaIUIO, KOTOPYIO HECYT XUMUYECKUE
YpaBHEHUS.

DKCIepUMEHTAIBHO MOITBEPKIAIOT CIPAaBEIMBOCT 3aKOHA
COXPAHEHHUS MacChl BELIECTB

THIIBI XUMHUYECKHAX
peakuui

THuel XUMHYECKUX
peakiuu

Knaccudunupyror XuMuueckne peakiiy 1o MPU3HaKy Yucia
¥ COCTaBa PEareHTOB U MPOJIYKTOB. XapaKTEPU3YIOT POJIb
KaTajau3aTopa B MPOTCKAaHUU XUMHYECKOW pEaKIIiH.
Ha6mrogaroT v onuchIBalOT XUMUYECKUH SKCTICPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U 3bIKA XUMHHU

[ToBTOpeHUE M 0000IICHNE
Tembl «HadanpHble MOHATHS
1 3aKOHBI XUMHUH»

O060011at0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
«HauanbHble MOHATHS U 3aKOHBI XUMHUMY. [IpuMeHstoT Ha
IpaKkTUKE paHee U3yuyeHHBbIH MaTepuai, paboTas o rpynnam
C 33JJaHUSIMH PA3HOTO YPOBHS CIOKHOCTU

rpakJJaHCKOe
BOCIIMTaHME,
¢buznueckoe
BOCIIMTaHMUE,

9KOJIOTHYECKOE

BOCIIMTaHMUE,

LHECHHOCTH HAYYHOTO

MO3HAHUSA

K.p.Ne 1 «Hauanbnblie
MOHATHSA U 3aKOHBI XUMUW»

[IpuMeHSIOT Ha IPaKTUKE paHee U3YYeHHBIH MaTepual,
paboTasi o rpynmnam ¢ 3aJjaHusIMU pa3HOTO YPOBHS
CJI0’KHOCTH, BBITIOJHSIOT KOHTPOJBbHYIO padoTy.




Kucaopon.
Boxopoa.
Bona.
PacrBoOpsI
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Bo3nyx u ero cocras

XapakTepu3yrTOOBEMHYIO JIOJIF0 KOMIIOHEHTA TaKOH
IIPUPOJHON ra30BOM CMECH, KaK BO3/lyX, HUPACCUUTBIBAIOT €€
1o 00bEMyY 3T0H cMech. OnMCHIBAIOTOOBEMHBIN COCTaB
aTMOC(epHOTo BO3/IyXa M TOHUMAIOT3HAYCHUE TIOCTOSTHCTBA
9TOTO COCTaBa JJIs 3JI0POBbBS

Kucnopon

XapakTepru3yrTO30H, KaK aJUIOTPOITHYIO MOIA(DUKAIIHIO
KHcaopoia. OnuckIBalOT PU3NYECKHE U XMMHUECKHE
CBOICTBA, MOJIy4€HUE U MPUMEHEHHUE KUCIOPOoa ¢
UCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMUHU.
VYcTaHaBnuBarOT NPUYNHHO-CIIEICTBEHHBIE CBA3H MEXAY
($u3NYECKUMU CBOMCTBAMU KHUCIIOPO/Ia U cioco0aMu ero

cooupanus.ITpoBoasT, HAOIIOAAIOTH OTIUCHIBAIOTXUMHYECCKUM

OKCIICPUMCHT 110 IMOJTYYCHHUIO, CO6I/IpaHI/IIO " pacrio3HaBaHUIO
Kncjaopoaa € CO6J'IIO)IGHI/IGM IMpaBHUJI TCXHUKN 0e30IacCHOCTH

I1. p.Ne3 «ITomyuenwue,
cobupaHue u
pacro3HaBaHHe
KHCIIOPOJIa»

PaGorarot ¢ 1abopaTtopHbIM 000pYAOBaHUEM U
HarpeBaTeIbHBIMU IIPUOOPAMHU B COOTBETCTBHH C TIPABHIIAMU
TEXHUKH 0€3011aCHOCTH. BRIIOTHSAIOTIIPOCTEHIIIIE TPHUEMBI
oOparteHus ¢ 1abopaTOpHBIM 000pYI0BaHUEM: COOUPATh
puOOp VIS MOJTydEHHS Ta30B, MPOBEPATH €ro HA
TePMETUYHOCTD M MCITOJIB30BATh IS ITOJTYdCHUS
Kuca0po1a. CoOMparoT KHCIOPOI METOIOM BBITCCHEHHUS
BO3/lyXa M pacno3HaroT ero.Habmromaror 3a cBolicTBaMuU
BEIICCTB M SBJICHUSAMH, IIPOUCXOIAITUMH C

BeriecTBaMu. ONMUCHIBAIOT XUMHYCCKUN SKCIICPUMEHT C
MIOMOII[BIO €CTECTBEHHOTO (PYCCKOTO HMJIM POJIHOTO) sI3bIKA U
si3pIKa XUMUU.COCTABIISIOT OTYET MO pe3ysIbTaTam
IIPOBEICHHOIO IKCIIEPUMEHTA

rpaskIaHCKOE
BOCIIMTAaHME,
¢busnveckoe
BOCIIMTaHME,

IKOJIOTMYECKOE

BOCIIMTaHMHE,

HCHHOCTH HAYYHOTO

IIO3HAaHUA

OKcuInl

Be1ensitor cymiecTBeHHbIe IPU3HAKU OKCHIOB. J{atoT
Ha3BaHUS OKCUIOB MO UX Gopmysam.CoCTaBIAIOT POPMYIIBI
OKCHJIOB 10 X Ha3BaHUAM. XapaKTepU3yIOTTaKUX
IIPEJICTaBUTENIEN OKCUIOB, KaK BOJa, YIJIEKUCIIBIHI ra3 u
HerameéHasi U3BECTh

Bonopon

XapakTepu3yroT COCTaB MOJIEKYIIbI, (PU3HYECKHE U

[Tarpuotudeckoe
BOCIIUTaHHE,
IPaXXIaHCKOE
BOCIIUTaHHE,

TPYIOBOE
BOCIIUTaHHE,




XUMHYECKHE CBOMCTBA, MOJYYCHUE U IPUMEHEHNE
BOJIOPO/IA. Y CTAHABIIMBAIOT MPUYUHHO-CJIEJACTBEHHbBIE CBS3U
MEXTy PU3NICCKIMH CBOMCTBAMU U CIIOCO0aMU COOUpPAHUS
BOJIOPOJIa, MEXKIY XUMUYECKUMH CBOMCTBAMU U €0
MIPUMEHEHUEM.

[Lp. Ned «Ilonmyuenue,
cobupaHue u
pacrno3HaBaHHe BOJOPOIay

PaboTtator ¢ mabopaTopHbIM 000pyIOBaHHEM U
HarpeBaTeIbHBIMU MIPUOOPAMU B COOTBETCTBHH C TIPABHIIAMU
TEXHUKH 0€30MMaCHOCTU. BBIMOIHSAIOT MPOCTEHIIINE TPHUEMBI
oOpartenus ¢ 1abopaTOpHBIM 000pyI0BaHUEM: COOUPATh
pUOOP JIJIs IOJTyYEHHS Ta30B, MPOBEPATH €ro Ha
TePMETUIHOCTD Y MCIIOJIB30BATh JIJIS TIOTYICHHUS

BoIopoaa. CobuparoTBO0POT METOI0M BBEITECHEHHS BO3/TyXa
U pacrnio3HaroTero.HabmomarT 3a CBOMCTBaMU BEIIECTB U
SIBJICHUSIMH, TIPOUCXOIAIIUMU C

BelecTBaMU. ONUCHIBAIOTXUMUYECKHI IKCIIEPUMEHT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MITM POJTHOTO) SI3bIKA U
si3b1Ka XUMHUHU.COCTaBIISAIOT OTYET M0 pe3yJbTaTaM
MPOBEJCHHOTO SKCIIEPUMEHTA

HCHHOCTH HAYYHOTO
IIO3HAaHUA

Kucnoter

AHaIM3UPYIOT  COCTaB  KUCJIOT.Pacno3HalOTKHUCIOTH  C
MMOMOIIBI0 HMHJMKATOPOB. XapaKTePHU3YIOT HpeACTaBUTEICH
KHCJIOT: COJISHYIO U CEPHYI0. XapaKTepU3yIOT pacTBOPUMOCTh
COCMHEHUH C TIOMOIIBIO TAOJIHMIIBI PACTBOPUMOCTH.
YcraHaBIMBalOT —MPUYUHHO-CIICJICTBEHHBIC CBSI3HM  MEXKIY
CBOWMCTBAMM COJITHOM M CEPHOW KHCIOT M OO0NacTsIMU HUX
MIPUMEHEHUSI.

Conn

XapakTepu3yroT COJIM KaK MPOAYKThI 3aMELIEHUS BOJOPOJa B
KUCJIOTE Ha MeTalul.3aluchiBalOT (GopMyiasl cojieil 1o
BasieHTHOcTH. Has3pIBatoT conu no opmyiam.

Hcnonp3ytoT Tabauiy pacTBOPUMOCTH JUISL XapaKTEPUCTHKH
cBoiicTB coseil.ITpoBosaT pacuérsl mo Gpopmynam cosen

[Tarpuotrueckoe
BOCITUTaHHUE,
rpa)XxaaHCKoe
BOCITUTaHHUE,

TPYAOBOE
BOCITUTaHHUE,
[IEHHOCTH HAyYHOTO
MO3HAHUS

KoauuectBo BCIICCTBA

OOBACHSIOTYTO TAKOE KOJUYECTBO BCIICCTBA, MOJIb,
ITOCTOAHHAaA ABoraz[po, MOJIIpHasA Macca.




Pewrenne pacyeTHbIX 3a1a4

Pemarot 3aaa4u C UCIIOJIb30BaHUEM MMOHSATUH «KOJUYECTBO
BCIICCTBA», «MOJISIpHAA MAaCCay, «IIOCTOSIHHAA ABoranpo

MonsipHblii 00beM
ra3000pa3HBIX BEIIECTB

OOBSACHSIOT YTO TAKOE MOJISIPHBIA 00BEM T'a30B, HOPMaJIbHbIE
ycnoBus.Pemator 3aaauyu ¢ UCIOJIb30BAHUEM NOHATUN
«KOJIMYECTBO BELIECTBA», «MOJIIPHAS Maccay», «MOJISPHBIN
00BEM razoBy, «IMOCTOSTHHAS ABOTAPOY.

PacuéTel Mo XUMHUYECKUM

XapakTepu3yrT KOJIMYECTBEHHYIO CTOPOHY XUMUYECKUX

YpaBHEHUSIM 00BEKTOB | MpoIieccoB.PemaroT 3a1a4u ¢ UCMOJIb30BaHUEM
Pacuérel o xumuyeckum HOHITHH «KOJIMYECTBO BEILIECTBA», «MOJISIpHAS Maccay,
YPaBHEHUSAM «MOJIIPHBIN 00BEM ra30B», «IIOCTOSIHHASL ABOTaIpO»

Boma. OcHoBaHusA

OOBACHSIOT YTO TAKOE «OCHOBAHMSY, (ILIETOYM),
«Ka4eCTBEHHAs peakiusy, «HHauKaTop». Kinaccudumupyror
OCHOBAHUSI TI0 pPaCTBOPUMOCTH B Bojie. OmpeienstoT
MIPUHAJIC)KHOCTH HEOPTraHWYECKUX BEIIECTB K KJIacCy
OCHOBaHUH 10 GopMyIe.

XapaKTepu3yIoT CBOMCTBA OTACIbHBIX MPEACTaBUTEIICH
ocHOBaHUH.VICcrIob3yrOTTa0IUITY PACTBOPUMOCTH IS
OTpeIeTICHUs PACTBOPUMOCTH OCHOBAHUH.

PacTtBOophl. MaccoBast noms
pacTBOPEHHOTO BEIIECTBA

OOBACHSIOT YTO TAKOE «MACCOBAs JI0JISI PACTBOPEHHOTO
BELIECTBaY. Y CTAHABJIMBAIOT aHAJIOTUU C 0OBEMHON JOJIEH
KOMIIOHEHTOB I'a30BO# cMecu. Pemaror3agauu ¢
HCIOJb30BaHUEM MOHATHIH «MaccoBast 01 dJIeMEHTa B
BEILIECTBEY, «MACCOBas J0JIs PACTBOPEHHOTO BEIIECTBAY,
«00BEMHAs JI0JIsl Ta3000pa3HOTO BEIICCTBAY

I[Lp. Ne 5
«IIpuroroBaenue
pacTBOPOB COJIEH € UX
3aJaHHON MaccOBOM
JIOJIEH

PaboTator ¢ mabopaTopHBIM 000PYIOBAaHUEM U
HarpeBaTeIbHBIMK TPUOOPAMH B COOTBETCTBUHM C TIPABUIIAMHU
TEXHUKHU 0€3011aCHOCTHU. BBINOIHAIOT IPOCTEHIIINE TPHEMBI
oOpareHus ¢ 1aboPaTOPHBIM 000PYIOBAHUEM: C MEPHBIM
HUWIMHIPOM, ¢ Becamu. HaOmroaroT 3a cBOKCTBaMU BEIIECTB U
SIBJICHUSIMH, TIPOUCXOISIIUMU C BemecTBaMu. ONUCHIBAIOT
9KCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) fA3bIKA U s13bIKa XUMHUH. COCTaBISIOTOTYETHI TIO
pe3yapTaTaM MPOBEACHHOTO HKCIIEPUMEHTA

[Tarpuotudeckoe
BOCIIUTaHHE,
IPaXXJIaHCKOE
BOCIIUTaHHE,

TPY/IOBOE
BOCIIUTaHHE,
[IECHHOCTH HAyYHOTO




O6o06uienue u O060011at0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME: MO3HAHUSA

CHUCTeMaTH3alKsl 3HAHUI «BaxHelnmue npeacTaBUTENIM HEOPraHUYECKUX BEIECTB.

1o Teme: «BaxHerme KonunuectBenHble oTHOLIEHUS B XUMUW». [IpuMenstoT Ha

IIpeACTaBUTCIN IPAaKTHKE PaHee U3Y4EHHbINA MaTepHall, paboTas 0 TPYIIam

HCOPraHWICCKIX BELICCTB. C 33JJaHUSIMH PA3HOTO YPOBHS CJIOKHOCTU

KonnuecTBeHHbIe

OTHOIIEHHSI B XUMUU»

K.p.Ne2 o Teme: [IpuMeHAIOT Ha MpaKTUKE paHEee U3YyYEHHbBIA MaTepHal,

«Baxnenmue paboTas o IpymnInaM ¢ 3aJaHUSIMU Pa3HOTO YPOBHSI

MIPEICTaBUTENHN CJIOKHOCTH, BBITIOJIHAIOT KOHTPOJIBHYIO padoTy.

HEOPraHMYECKUX BEIIECTB.

KonnuecTBeHHbIE

OTHOIIICHHSI B XUMUU»
OcHoOBHbBIE 10 Oxkcunpl:knaccuurarys OOBSACHSIOT YTO TAKOE HECOJIC00pa3yrOIIue OKCUIBI, [TarpuoTHaeckoe
KJIacChl Y CBOWCTBA coJieoOpa3yrolre OKCUIbl, OCHOBHbIE OKCH/IbI, KUCIIOTHBIE BOCIIUTAHHE,
HeopraHuyve OKCHUbI. XapaKTepU3yIOTOOIINEe XUMHUUYECKHE CBONCTBA rpakIaHCKOE
CKHX coJieoOpa3yoInX OKCUIOB (KUCIOTHBIX U OCHOBHBIX) BOCIIITAHME
coeuHeHUit CocCTaBIAIOTypaBHEHHUS PEAKIMil C yHaCTHEM OKCHJIOB. ’

HabmoaroT u onuchIBalOTPEaKINK ¢ y4aCTHEM OKCHUJIOB C TpyAnosoe
BOCITUTaHHUE,

ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HUTH POJIHOTO) SI3bIKA U
sI3bIKa XUMUU.IIPOBOJIAT OMBITHI, TIOITBEPIKIAFOIIHE

LHECHHOCTH HAYYHOT'O

XUMHYECKHE CBOMCTBA OKCUIOB C COOIIOIEHUEM TIPABUI IMO3HAHUSA
TEXHUKU 0€30aCHOCTH
OcHoBaHus: KnaccupuKanu CocTaBisr0TypaBHEHMsI peaKLUi ¢ y4aCTHEM OCHOBAHHH. ITatpuoTnueckoe
sl ICBOUCTBA HabnronaroT 1 ONUCHIBAIOTPEAKIUMH C y4aCTUEM KHUCIIOT € BOCIIMTAaHUE,
IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POAHOTO) SI3bIKa U IpaKIAHCKOE
A3bIKa XUMUU.IIpOBOIAT OMBITHI, IO ATBEPKAAOLINE
. . BOCIIMTaHUE,
XMMHYECKHE CBOMCTBAa OCHOBAHUI, ¢ COOIOCHNEM MTPaBUII
TEXHUKU 0€30MaCHOCTH TpyAoBoce
Kucnorsl. Knaccuduxarmys XapakTepusyroToOe XMMUIECKHE CBOMCTBA BocHMTaHue,
KHCJIOT KACca0TCOCTaBIAIOTYPAaBHEHUS PEAKIUI C yHaCTUEM KHUCIIOT. HEHHOCTU Hay9IHOT'O
CBolicTBa KHUCIIOT HabnronaroT 1 ONUCHIBAIOTPEAKIUH C yHaCTHEM KHUCIIOT € IMO3HAHUSA

IMOMOIIBIO €CTCCTBCHHOT'O (pyCCKOFO nin pOI[HOI‘O) SA3bIKa U




SI3bIKAa XMMUU.
[IpoBOAAT ONBITHI, OATBEPKAAIOIINE XUMUYECKHE CBOUCTBA
KHUCJIOT, C COOJIIOICHIEM TPaBHII TEXHUKH 0€300aCHOCTH

Krnaccudukamnus conei

PazaugaroT mousaTus «CPCAHUEC COJIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN).

CBoiicTBa coJiei

XapakTepusyrT 00lI1Me XUMHUYECKHUE CBOMCTBA COJICH.
CocTaBlIOTypaBHEHUSI PEAKIUI C yJaCTHEM COJICH.
HabmromaroT u oNMuMChIBalOTPEAKIIHH C y4aCTHEM COJICH C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UITH POJIHOTO) SI3bIKA U
SI3bIKA XI/IMI/II/I.HDOBOI{SIT OIIBITHI, IIOATBCPKAAIOIIUC
XUMUYECKHE CBOMCTBA COJIEH ¢ COOIIOICHUEM TTPaBUII
TEXHUKN 0€30MMacCHOCTH

I'eneTnueckas cBsI3b
MEXTy KilacCaMH
HEOpPraHWYECKUX BEIIECTB

XapakTepu3yrT NOHITHE «T€HETUYECKUN PAI.
NnmrocTpupyroTreHeTUYECKYIO0 B3aUMOCBSI3b MEKITY
BEIIIECTBAMU:

IPOCTOE BELIECTBO — OKCHUJ — FHAPOKCHUI — COJIb.
3anuchIBalOT YPaBHEHUS PEAKIUM, COOTBETCTBYIOIIUX
MTOCIICIOBATEIILHOCTH («IICTIOYKE) ) ITPEeBpaIICHUI
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB.

IL.p. Ne 6 «PemcHue
IKCIIEPHUMEHTATBHBIX
3a/1a9»

VYuyatcs obpamiaThes ¢ 1a60paTOpHBIM 000PYIOBAHHEM U
HarpeBaTeIbHBIMHA MPUOOPAMU B COOTBETCTBUM C IIPaBUIaMHU
TEXHUKU 0€301MaCHOCTH,paclio3HaBaTh HEKOTOPhIC AHMOHBI 1
KaTHOHbI. HaOIr01at0T CBOMCTBA AIEKTPOIUTOB U
MIPOUCXOISIIINE C HUMHU siBJeHUs. HabmronaroT u
OTIMCBHIBAIOTPEAKIINH C YIaCTHEM JICKTPOJIUTORB C IIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA M SI3bIKA
xuMuH. DOPMyYIHUPYIOTBBIBOIBI TIO pe3yabTaTaM
MIPOBEICHHOTO SKCIIEPHUMEHTA

ITatpuoTnueckoe
BOCIIMTAHUE,
IPaXIAHCKOE
BOCIHTAHUE,

TPyZIOBOE
BOCIHTAHUE,
HCHHOCTH HAYYHOTO
IIO3HAaHUA

O06o06mIeHNE U
CHCTeMaTH3alus 3HaHuH
no teme. «OCHOBHEBIE
KJIACChl HEOPraHUYECKUX
COCJIMHEHMI

O060011at0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUID.
[TpuMeHsIOT Ha IPaKTUKE paHee U3YYeHHBIH MaTepual,
paboTasi o rpynmnam ¢ 3aJaHusIMU pa3HOTO YPOBHS
CJI0KHOCTHU




K.p. Ne3 1o teme:
«OCHOBHBIE KIACCHI
HCOPraHN4CCKHX
COCTMHECHUI)

[IpuMeHSIOT HA IPAKTUKE paHee U3YYCHHBIM MaTepual,
paboTas 1o rpymmnam ¢ 3aJaHUsIMUA Pa3HOTO YPOBHS
CJIOKHOCTH, BBIIIOJIHAIOT KOHTPOJIBHYIO padoTy.

Ctpoenue
aroma.
Ilepuoanuec
KHUH 32aK0H U
nepuoaniec
Kasi cucTemMa
XUMHUYECKHX
3JIeMEHTOB

L.

MenpaeaeeBa

EcrecTBeHnHnbIe ceMelicTBa
XUMHUYECKHUX DIIEMEHTOB.
AmpoTepHOCTh

OOBSACHSIOT IPU3HAKH, MTO3BOJISIONINE O0BETUHSITH TPYIIIBI
XMMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
PackppiBatoTXUMHUYECKUHN CMBICT (3TUMOJIOTHIO) Ha3BaHUN
€CTECTBEHHBIX CEMENCTB

ApPryMEeHTUPYIOT OTHOCUTEILHOCTh HAa3BAHUS «MHEPTHBIE
rasbi»

OOBACHAIOT YTO TaKoe «aM(OTEpHbIE COEAUHEHUD.
Habmtonarotu onuchIBaloTpeaknii MeX/1y BelleCTBaMU C
MTOMOIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA

XUMHH. XapaKTEPU3YIOTIBONCTBEHHBIN XapaKTepe CBOMCTB
aM(pOTEPHBIX OKCHIOB U TUAPOKCUIO0B.IIpoBOIAT ONBITHI IO
MOJIyYEHUIO U TIOATBEPKICHUIO0 XUMUYECKUX CBONICTB
aM(OTEepHBIX OKCHUIOB U THIPOKCUIOB C COOMIOACHUEM
IPaBUJI TEXHUKH 0€30I1aCHOCTH.

Otkpseitue/l. U.
MeunneneessM
[Tepuoauaeckoro 3aKoHa

Paznnuaror ecTeCTBEHHYIO M HCKYCCTBEHHYIO

KJ1acCH(UKAIHH.
ApPryMeHTHPYIOT OTHeceHue [leprnomyeckoro 3aKkoHa K
€CTECTBEHHOM Ki1accupukanun. MoaeIupyroT XUMUYECKHE
3aKOHOMEPHOCTH C BBIJICJICHUEM CYIIIECTBEHHBIX
XapaKTEPUCTHK 00BEKTA U MPEICTABICHUEM HX B
IIPOCTPAHCTBEHHO-TPaPHUECKOM HIIM 3HAKOBO-
CHUMBOJIMYECKOM hopme

ITatpuoTnueckoe
BOCIHMTAHUE,
IPaXIAHCKOE
BOCIHTAHUE,

TPyZIOBOE
BOCIHTAHUE,
LHCHHOCTH HAYYHOTO
IIO3HAaHUA

OCHOBHBIC CBCICHUA O
CTPOCHHHU aTOMOB.

OOBACHSAIOTUTO TAKOE CIIPOTOHY, KHEUTPOH», «IIICKTPOHY,
«XUMHUYECKHUH AJIEMEHT», «MacCOBOU YKCIIO». OMUCHIBAIOT
CTPOEHHUE sA/Ipa aTOMa UCToJb3ys [lepuoanueckyro cucremy
xumuueckux anemeHToB /. . Menneneesa.llomyqator
UH(GOPMAITHIO IO XUMHUH U3 PA3IUYHBIX HCTOUYHUKOB,
aHAIM3UPYIOTEE.

CTpOGHI/Ie QJICKTPOHHBIX

OOBSACHSIOTUTO TAKOE SHeKTpOHHLIﬁ CIIOM WU

[Tarpuotnyeckoe
BOCIIUTaHHE,
IPaXXJIaHCKOE
BOCIIUTaHHE,

TPYIOBOE
BOCIIUTaHHE,




YPOBHEN aTOMOB

AHEPreTUYecKuil ypoBeHb. COCTaBIISIIOT CXEMBbI

HCHHOCTH HAYYHOTO

XUMUYECKUX DIEMEHTOB pacrpeneneHus 3JIEKTPOHOB 110 3JIEKTPOHHBIM CIIOSM B [TO3HAHUS
Ne«Nel-20 B Tabmume /1. U. AJIEKTPOHHOU 000JI0UKE
MeneneeBa.
[Iepnoanueckuit 3aK0H PackppIBatoT pU3NUECKUil CMBICI: TIOPSIIKOBOTO HOMEpa
. N. MenneneeBa u XUMHUYECKOTO 3JIEMEHTA, HOMEpa MepruoJa U HoMepa I'PYIIIIbI.
CTPOEHHE aToMa OOBACHSIOT 3aKOHOMEPHOCTH U3MEHEHHUS METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB XUMHYECKUX IEMEHTOB U UX
COEIMHEHUH B MepuoJiax U Ipymnmax
XapakTepucTuka XapakTepu3yroT XUMUIECKUE 3JIEMEHTHI 1 —3-T0 eproaoB
XUMHUYECKOTO JIEMEHTA Ha I10 UX IMOJIOKEHHUIO B [lepromueckoit cucreMe XMMUYECKUX
OCHOBAHMHU €T0 IOJIOKEHUS anemenToB /JI. 1. MenneneeBa. ApryMeHTHPYIOT CBOMCTBA
B [leproanueckoil cucreme OKCHJIOB Y THJIPOKCHJIOB METAJNIOB U HEMETAJIIOB
XapakTepucTuka MOCPEACTBOM YPABHEHUN PEAKIIUN
XUMHUYECKOTO JIEMEHTA Ha
OCHOBAHUU €r0 MOJIOKEHUS
B [lepunoanyeckoii cucreme
3HayeHue OnpenensroTUCTOYHUKNA XUMHYECKON [Tarpuotrueckoe
[Tepuoanueckoro 3akoHa u unpopmanuu.[lonyyaror HEOOX0AUMYIO HHDOPMALHKIO U3 BOCIHWTAaHHUE,
TTeproauueckoii CHCTEMBI PasiMHbIX HCTOHHKOB, aHATU3UPYIOTEE, 0(OPMIISIIOT rpask/IaHCKOe
XHMHYECKHX 21eMeHTOB JI, UHGOPMALMOHHBIN MPOAYKT, IPE3EHTYIOT €r0, BEAyTHAYYHYIO BOCIIMTAHHE,
JUCKYCCHIO, OTCTauBalOT CBOIO TOUKY 3PEHHS
N. Menpeneena TpyAOBOE
BOCIIUTAHHUE,

HCHHOCTH HAYYHOTO

MTO3HAHUS
Crtpoenue 11 |(MoHHas XuMHYeCKas CBS3b OOBACHSIOT UYTO TaKOE MOHHAS CBS3b, HOHBI. [TatpuoTnueckoe
BelleCTB. XapakTepu3ylroTMEeXaHu3M 00pa30BaHUs HOHHOW CBS3H. BOCIIHTAHHE,
XuMnyecka CocTaBISIFOTCXEMBI 00pa30BaHUs HOHHOM CBSI3H. I/IcnonwvyIOT rPaKIaHCKOE
sl CBAI3b 3HaKOBOE MojienupoBaHue. OnpeaensoT TUIl XUMUYECKON
BOCIIMTAHUE,

CB3H I10 (I)OpMy.]'Ie BCH_ICCTBa.HpI/IBOI[SIT MMPUMCPHBI BEIICCTB C




MOHHOM CBS3b10. Y CTAaHABIMBAIOT MPUYMHHO-CIICJICTBEHHbIE
CBSI3M MEK/y COCTaBOM BELIECTBA U BUJIOM XMMHUECKOM
CBSI3M, MEXIY MOHHOH CBSI3bIO0 U KPUCTAIIIMYECKUM
CTPOEHHUEM BEIECTBA,MEX/1y KPUCTAIINYECKUM CTPOCHUEM
BEIIECTBA M €ro PU3NYECKUMH CBOMCTBAMU

KoBanenTHas xumnueckas
CBA3b

OOBACHSIIOT YTO TAKOE KOBAJIECHTHAS CBSI3b, BAJIEHTHOCTb.
CocTaBistoT cxeMbl 00pa30BaHNs KOBAaJIEHTHON HEMOSIPHOM
XHMHUYECKON CBSI3U.CTIONIB3YIOT 3HAKOBOE MOACITUPOBAHHE.

OnpenenstoT TUIl XMMHYECKOH CBSI3U MO (popMylie BEIECTBa.

[TpuBOAATIIPUMEPHI BEIIECTB C KOBAJICHTHOU CBSI3BIO.
YcTaHaBIMBAIOT MPUIUHHO-CIICICTBEHHBIC CBSI3H MEXKITY
COCTAaBOM BEIIECTBA U BUJIOM XHMHYCCKOHN CBS3H, MEXKTY
KOBJICHTHON CBS3bI0 M KPUCTAILUTHICCKIM CTPOCHUEM
BEIECTBA, MY KPUCTAUTMICCKUM CTPOSCHUEM BEIECTBA U
ero (pu3nYecKuMu CBOMCTBaAMU

TPYAOBOE
BOCIHHUTAHHUE,
LIEHHOCTH HAy4YHOT'O
IMO3HAHUS

KoBanentnas nonsipHas
XMUMHYECKas CBA3b

OOBACHSIOT UTO TaKOE KOBAJICHTHAs TMOJISIPHAS CBSI3b,
3IEKTPOOTPHUIIATETHFHOCTD, BOTOHKA WIIA CyOIUMAaIIns.
COCTaBIISAIOT CXeMbI 00pa30BaHMS KOBAICHTHOM MOJISIPHOM
XUMHUYECKOM CBS3U.MCMONB3yIOT 3HAKOBOE MOJICJIUPOBAHUE.
XapakTepu3yroTMEXaHH3M 00pa30BaHMS TOJISIPHOK
KOBQJICHTHOH CBsI3U.ONpeAeIIIOTTHII XUMHUYECKOU CBSI3H 110
dbopmyre BemecTBa. [IpuBoasAT mpUMEpHI BEIIECTB C
KOBQJICHTHOH TOJISIPHOM CBS3BI0. Y CTAHABIMBAIOT IPUYMHHO-
CJICICTBEHHBIE CBSI3M MEXK]Iy COCTAaBOM BEILIECTBA U BHJIOM
XUMHUYECKOHN CBSI3U, MEXKIY KOBAJICHTHOM CBS3BIO U
KPUCTAUIMYECKUM CTPOCHHUEM BEIIIECTBA, MEKTY
KPUCTAUTMYECKUM CTPOCHHUEM BEIIIECTBA M €r0 (PU3NYECKUMH
cBoiictBaMu. CoCTaBIsAt0TGOPMYIIBI OMHAPHBIX COCTUHEHUN
110 BaJIEHTHOCTU U HAXOJST BAJICHTHOCTHU AJIEMEHTOB 10
dbopMyne OUHAPHOTO COEAMHEHUS.

[Tarpuotrueckoe
BOCITUTaHHUE,
IpaXKIaHCKoe
BOCITUTaHHUE,

TPYAOBOE
BOCITUTaHHUE,
LEHHOCTH HAyYHOTO
MO3HAHUS

Merannmnueckas

OOBSACHSIOT YTO TAKOS METAJINYCCKAS CBS3b.
CoCTaBIAIOT CXEMBI O6pa3OBaHI/I$I METAJTHYECKOM

ITatpuoTrueckoe




XUMHNYECCKas CBA3b

XUMHUYECKOH CBsI3U./CT0JIb30BaTh 3HAKOBOE MOJICTHPOBAHHUE.
XapakTepu3yoT MEXaHU3M 00pa30BaHMS METAITMIECKON
CBSI3H.

OnpenensiroT THIT XUMHUYECKON CBSI3H 10 PopMyIie
BenecTBa. [ [puBoOASIT IpUMEpPHI BEIIECTB C METAUIMYECKOM
CBSI3bI0. Y CTaHABIIMBAIOT IPUYUHHO-CJIEJICTBEHHBIE CBS3U
MEXTy COCTAaBOM BEIIECTBA U BUJIOM XUMUUYECKOM CBSI3H,

BOCIHHUTAHHUE,
rpaXkJaHCKOE
BOCIHUTAHHUE,
TPYAOBOE
BOCIHHUTAHHUE,
LIEHHOCTH HAy4YHOTO

MEXy METAJUTMYECKOMN CBA3BIO U KPUCTAJUIMYECKUM O3HaHUA
CTPOCHHEM BEIIECTBA, MEXTY KPUCTALTUYECKAM CTPOECHUEM
BEII[ECTBA U €T0 (PU3UUYECKUMHU CBONCTBAMU.
CTreneHb OKUCIECHUS OOBACHSIIOT qTo TaKoe «CTETEHb OKHCICHUS,
«BAJICHTHOCTbY.
CocrtaBisoT (GopMysibl OWHAPHBIX COCAMHEHHH Ha OCHOBE
o0mIero crocoba X Ha3BaHHM.
CpaBHHBAIOTBAJICHTHOCTD u CTEIICHb OKHCJICHUS.
PaccunthiBatloT  cTemeHW  OKHWCIECHHS 10  (dopmysam
XUMHYECKUX COCTUHCHUI
OKuCIUTEIHbHO- OOBACHSIOT YTO TaKO€ OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIC
BOCCTaHOBUTEILHBIEPEAKI] peaknu,  OKHCIHUTENb, BOCCTAHOBUTEIb,  OKHCIICHHE,
13478 BOCCTaHOBJICHHUE.
Knaccuumupyror  XUMHUYECKHE pEaKIUi 110 NpPU3HAKY
OKuCIUTEIHbHO- «M3MCHEHHE CTCIICHEH OKUCIICHHS SJICMCHTOBY.
BOCCTaHOBHTEIIbHBIC OnpenensoT  OKUCIUTENb M BOCCTAaHOBUTENb, IPOIIECCHI
peaKIumn OKHCJICHUS U BOCCTAaHOBJICHHS.
O06o06mIcHNE U O060011aI0T U CUCTEMATU3UPYIOT CBOU 3HAaHUA 10 Teme: «[13 u [TarpuoTHaeckoe
CHCTEMaTHU3allKs 3HAHUH [ICX9» u «Crpoenue BeniectBa. OBPy. [IpuMenstor Ha BOCIIHTaHHE,
no temam: «I13 u TICXO» IpaKkTUKE paHee U3yuyeHHbIH MaTepuai, padoTas 1o rpymnmnam IpaXkJaHCKOE
u «CTpOeHHE BELIECTBA. C 3aJaHMSAMH PA3HOTO YPOBHS CJIOKHOCTH BOCHMTAHKE
OBP» ’
KonTtponsHas padora mo [IpuMeHsIOT Ha IpaKTUKE paHee W3YUYEeHHBIN MaTepual, TpyaoBoe
BOCIIUTAHHE,

temaM: «I13 u [ICXD» u
«CTpoeHue BeliecTna.
OBP»

pa60Ta;1 110 TpynIiaM € 3aJaHUAMHA Pa3HOTO YPOBHA
CJIOKHOCTH, BBITIOJIHAOT KOHTPOJIBHYIO pa60Ty.

HCHHOCTH HAYYHOTO




Pemrenne pacyeTHbIx Pewrarot pacueTHble 3a1a4u. [IO3HAHUS
3a/1a4
[Ipomexyrounas [IpuMEHSIOT Ha IPAKTUKE paHee U3YYECHHBIA MaTepual,
aTTecTanus paboTas o IpymaM ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
CJIOKHOCTH, BBITIOJIHAIOT KOHTPOJIBHYIO padoTy.
9 kJacc
XHUMHUYECKH 15 Knaccuduxanus XapakTepu3yrTOKCUIbI, THAPOKCUIBI (OCHOBAHUS, [TarpuoTnueckoe
€ peakuumn HEOPraHMYECKUX BEILECTB am(poTepHbIe TUAPOKCHUIBI, KUCIOPOACOAEpKAIINE KUCTOTHI) BOCITHTAHHE,
Y UX HOMEHKJIaTypa ¥ COJIW TI0 TIJIaHY: COCTaB, CIIOCOOBI 00pa3oBaHUs Ha3BaHUH, rpakIaHCKoe
XapakTepHbIe CBOWCTBA U noaydeHue. Kinaccudumupyror BOCIITAHME
OKCHUJIbI, THIPOKCUBI (OCHOBaHUS, aM(OTEpHBIE ’
TUAPOKCUIBI, KUCIOPOACOAEPKAIINE KUCIOThI) U COJIU 110 TpyAnosoe
BOCITUTaHHUE,

pa3IUYHBIM TIPU3HAKaM. Y4YaTcs MOATBEPK1aTh
XapaKTEPUCTUKY OTJEIHHBIX MTPEICTABUTENICH KIIACCOB

HECHHOCTH HAYYHOTO

HEOPraHWYECKUX BEIIECTB YPABHECHUSMHU COOTBETCTBYIOIINX TTO3HAHUS
peakumii. PacKpbIBaroOTB3aMMOCBSI3bh MEK Y KilaccCamMu
HEOPraHUYECKUX COCTMHECHHH, KaK TeHETHYECKYIO
Knaccudukanus OOBACHSAIOTIOHATHS «XUMUYECKAST PEAKIIHI», «PEaKIIUN [TarpuoTHaeckoe
XUMHUYECKUX PEAKIUH 110 COCMHEHUSY», «PEAKIIUU PA3TIOKECHUY, «PEaKIIuu 0OMEHaY, BOCIIHTAHHE,
pa3IMYHBIM OCHOBAHMSIM «PEeaKINH 3aMEIICHUS», «PEAKIINH HEUTPATA3aI[uN, rPakIaHCKOE
«OK30TEPMUYECKUEC PEAKIIHIY, <«IHIOTEPMHYECCKUE PEAKITUN, BOCIIMTAHIE,
Bxoanas «00OpaTUMBbIC PEaKIIN), KHEOOPATUMBIC PEAKITUN,
JUarHocTHYeckas paboTa «OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINNY, TpyAoBOC
BOCIIUTAHHE,

«TOMOTCHHBIC PEAKIIMHY, «IeTEPOTCHHBIC PEAKITUN),
«KaTATUTHYCCKUE PEAKIIUN», KHEKATATUTUYECKHIE PEAKITII),
«reroBoi addexT xumMmuueckoil peakuuny. Kinaccuduuupyror
XUMHUYECKHE PEAKIIUH 110 Pa3InIHBIM

OoCHOBaHUAM. OTIPeACIISIIOT OKUCIUTEb U BOCCTAHOBUTEIIb,
MIPOLIECCHl OKUCTIEHUSI U BOCCTAHOBJICHUSI.

HabmroaroT u onuchIBalOTPEaKIINN MEK Ty BEIIeCTBAMHU

HCHHOCTH HAYYHOTO
IIO3HaHHUA




[TonsiTue o ckopocTu
XUMHUYECKON PEaKIUU.

OOBACHAIOT YTO TAKOE «CKOPOCTh XUMHUUYECKOHN peakLum».
ApryMEHTHPYIOTBBIOOD €IMHULL U3MEPEHHS.

Y cTaHaBIMBAIOTIPUYNHHO-CIIEICTBEHHBIE CBS3H BIUSHUS
pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIUi.

Habuto1at0T 1 ONMCHIBAIOTPEAKIIUN MEXTy BELIECTBAMHU C

Karanus
MOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
HpOBOI[S[TOHI)ITI)I, MOATBCPKAAIOMINE 3aBUCUMOCTE CKOPOCTHU
XMMHUYECKON PEaKIMH OT pa3Iu4HbIX (PaKTOPOB
DIEeKTpONUTHYECKAs XapakTepu3yrT HOHITHS «AJIEKTPOJIUTHYECKAS [TatpuoTrueckoe
Jucconmanus JUCCOLMALIUSY, «AIEKTPOJIUTBL), «HEIIEKTPOIUTH. BOCIIUTAHHE,
YCTaHaBnunBaIOTanqHHHo-cneHCTBeHHHe CBSI3U MEXY rpask/IaHCKOe
IIPUPOJOH SJIEKTPOJIMTA U CTEIIEHBIO €r0 AUCCOLMALINH.
PHpoa P A tar BOCIIUTAHHUE,
Y cTaHaBIMBaOTIIPUYMHHO-CIIEACTBEHHBIE CBA3H MEXKY
N TPyZIOBOE
TUIIOM XUMHUYECKOH CBSI3H B AIIEKTPOIUTE U MEXAHU3MOM €0 PYA
BOCIIUTAHUE,

AuCColanuu.

OcHOBHBIE TIOJIOKEHUS
TCOPHH
ANEKTPOJIUTUYECKOM
mucconunanuu (TD])

XapakTepu3yroT HOHATHUS «CTENEHb TUCCOLALINNY,
«CHUJIbHBIE JIEKTPOJIUTHD», «CIIA0bIe AIEKTPOIUTHDY,
«KAaTUOHBDY, «QaHHUOHBI», «KHCIOTBD», «KOCHOBAHHUS»,
«conm».CoCTaBIAIOTYPAaBHEHMSI DJIEKTPOIUTHUECKOMN
JMCCOLMALNU KUCIIOT, OCHOBaHUM U COJIEH.
NnmroctpupyroTnpuMepaMu OCHOBHBIE MTOJIOKEHUS TEOPUU
WIEKTPOJIUTUYECKOM TUCCOLUALINY.

HCHHOCTH HAYYHOTO
IIO3HaHHUA




Paznn4aloTKOMIOHEHTHI JOKa3aTeIbCTB (TE3HUCOB,
apryMeHTOB U (JOPMBI I0Ka3aTEIbCTBA)

XHUMHUYECKUE CBOMCTBA
KHCJIOT B cBeTe TO]]
XMMHUYECKUE CBOMCTBA

KHCJIOT B cBeTe TO/]

XapakTepu3yroTooe XMMUYECKUe CBOMCTBA KUCIIOT C
TO3UIIMI TEOPUH ICKTPOJUTHUSCKON JHUCCOIUALINY.
CoCTaBIISIOTMOJICKYJISIPHBIE, TTOJTHBIE U COKPAIIEHHBIC
MOHHBIC YPAaBHCHHS PEAKIIUH C y9acTHEM

KHUCIIOT. APTYMEHTUPYIOT BO3MOXKHOCTH MPOTEKAHMS
peakiuii ¢ yuacTueM KUCJIOT Ha OCHOBE mpasmiia beprosie u
psAlla aKTUBHOCTH METAJIOB. [IpOBOIATOMIBITHI,
MTOITBEPIKIAOIINE XUMHUYECKIE CBOMCTBA KHCIIOT, C
coOJI0/IeHUEM MPaBIIT TEXHUKU Oe3onacHocTu. Habmoaror
1 OTNMCBHIBAIOTPEAKIINH C YJACTHEM KHUCIIOT C TIOMOIIHIO
PYCCKOTO (POTHOTO) SI3bIKA U SI3BIKA XUMHUHU

XUMHUYECcKue CBOMCTBA CoCTaBIAIOT MOJIEKYIISIPHBIE, TTOJTHBIE U COKPAIIEHHBIE [TarpuoTnueckoe
OCHOBAaHWH B CBETE TEOPUU WOHHBIE YPAaBHEHUS PEAKIUN C YIYACTUEM OCHOBAHUHU. BOCIIMTAHUE,
PIEKTPOIUTHICCKOM ApryMeHTUPYIOTBO3MOKHOCTD IIPOTEKAHUS PEAKIIHH C rpaskIaHCKOe
MU CCOIMAIIU y4acTHEM OCHOBAHMI Ha OCHOBE mpaBwia beptoie. BOCIITAHIC
[TIpoBOATONBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA ’
OCHOBAHUH, C COOIIOCHUEM TTPaBUJI TEXHUKH O€30TIaCHOCTH. TpYAOBOC
Habmo1ar0T ¥ ONKMCHIBAIOTPEAKIIMN C Y4ACTHEM KHCIIOT C BOCIIUTAHHE,
MTOMOIIIBIO PYCCKOTO (POJTHOTO) S3bIKA M S3bIKA XUMHH LIEHHOCTH HAay4YHOT'O
XUMHU4YECcKue CBOMCTBA XapakTepu3yroT 00I1Me XMMUYECKHUE CBOMCTBA COJICH ¢ MMO3HAHUS
cojlei B CBETE TEOpUU MO3UIIMNA TEOPUU ANEKTPOTUTUUYECKOMN AUCCOIUALINH.
PIEKTPOJIUTHUYECKOM CocCTaBIAIOTMOJIEKYIISIPHBIE, TTOJIHBIE U COKpAIIEHHBIE
IMUCCOIMAUN HMOHHbBIC YPABHEHUS PEAKIUN C yYaCTHUEM COJICH.
AprymMEeHTUPYIOTBO3MOXHOCTb ITPOTEKAHUS PEAKIUH C
y4acTueM coJie Ha ocHoBe npaBwia beptose. IlpoBoast
OIIBITHI, MOJITBEPKIAIOIINE XUMUUECKHE CBOMCTBA COJIEH, C
coOrofieHreM MpaBuJI TEXHUKH 0€30MacHOCTH.
Hab6mronaroT v OnuChIBalOTPEAKIIMHU C YIaCTHEM COJICH ¢
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
[lonatue o rUIpONIH3E YcraHaBIMBalOT 3aBUCUMOCTh MEXKy COCTaBOM COJIH U [TatpuoTnueckoe

coJien

XapaKTepOM rHAPOIN3a. AHAIN3UPYIOT CPEAY pacTBOpa COJH




C TIOMOTIBbIO HHIUKATOPOB. [IpOrHOZHPYIOTTHUIT THAPOTU3A BOCITUTAHHUE,
COJIM Ha OCHOBC aHaJin3a €ro (bOpMyJIBI TPaXKIaHCKOE
ILp. Ne 1. Pemenue Vuarcs obOpamarbcs ¢ 1a0OpaTOpHBEIM O00OPYJOBAaHHEM H BOCITHTAHHE,
AKCIIEPUMEHTAITBHBIX HarpeBaTeIbHBIMU TIPUOOPaMU B COOTBETCTBUH C IPaBUIIAMH TpynIOBOE
3a7a4 1o TeMe TeXHUKH Oe3omacHocTH. HabmoaaoT cBOMCTBA IEKTPOIUTOB
«DNEKTPOIUTHICCKAS U TPOUCXOAAIMX C HUMH  sBieHwid. Habmromator BOCITUTAHHC,
JIACCOIIMALIHS OIHMCHIBAIOTPEAKIIMU C YYACTHEM JJIEKTPOJIUTOB € MOMOINpr | HCHHOCTH HAyqIHOTO
€CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) S3bIKAa W SI3bIKA MO3HaHUA
xuMun. DopMyIHpyOT BBIBO/IBI o pe3ynbraTam
IIPOBEIEHHOTO YKCIIEPIMEHTA
O6o0meHue u O060011aI0T ¥ CUCTEMATH3UPYIOT CBOU 3HAHUS T10 TEME:
CHCTEMATH3AINS 3HAHUN «XUMUYECKHE PEAKIIUH B PACTBOPAX JIEKTPOJIUTOBY.
1o TeMe «XHUMIYECKue [IpumeHsIOT Ha IpaKTUKE paHee W3YYeHHBIN MaTepual,
peaKinu B pacTBopax paboTas 110 rPyIIaM ¢ 3aJaHUAMHI Pa3HOTO YPOBHS
AIIEKTPOIUTOBY CIOKHOCTI
K.p.Ne 1 o Teme [IprMeHsIOT Ha MPAKTUKE paHee U3YYCHHBIN MaTepuall,
«XHMMHUYECKUE PEAKIIUU B paboTas o rpymmaM ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
pacTBOpax dIEKTPOTUTOB CJIOKHOCTH, BBITIOJIHAIOT KOHTPOJIBHYIO paboTy.
Heme 25 |O6mas xapakTepucTUKa OOBACHAIOT YTO Takoe HeMeTalIbl. CpaBHUBAIOT [Tarpuotnueckoe
ramint IV — HEMETaIIJIOB AJJIOTPOTIHBIE BUAOU3MEHEHUS KUCIOPO/Ia. BOCIIHTAHHE,
PackpbiBaTbIpUYMHBI ATTIOTPOIIHH. rPakIaHCKOE
VIl rpynn u XapakTepu3yloT XUMHUYECKHUE HJIEMEHThI-HEMETaJUTbI U BOCIITANILE
IPOCTHIE BEIECTBAa-HEMETAJUIbI: CTPOCHUE, HU3NYECKHE U ’
nx XMUMHYECKHE CBOMCTBA HEMETAIOB. OOBSICHSIIOT 3aBUCUMOCTD TpyAnosoe
COeIMHEHUSA OKHMCIIMTEIHLHO-BOCCTAHOBUTEILHBIX CBOMCTB DJIEMEHTOB- BOCIINTaHHC,

HEMCTAIJIOB OT HUX IIOJTOXCHHUA B HepnonnquKoﬁ CHUCTCMC
XHUMHNYCCKHX JJICMCHTOB

OO1ast XxapakTepuCTHUKA
anemeHToB VIIA rpynmst
— TaJIOTeHOB

XapakTepusyroT CTPOEHUE, PU3NIECKUE M XMMHUYECKHE
CBOWCTBA, MMOJIyYCHUE ¥ IPUMCHEHUE TaJIOTCHOB B TIAHE
00I111er0, 0COOEHHOr0 U €IMHUYHOIO0. Y CTAHABINBAIOT
NPUYHHHO-CJICICTBEHHBIC CBS3H MEXTy CTPOCHHUEM aToMa,
XHUMHYECKOM CBS3bIO, TUIIOM KPHCTAUIMYCCKOMN PEIIETKH
raJIOTEHOB, NX (PU3UUECCKUMHU M XUMUYCCKHMMHU CBOWCTBAMHU

HCHHOCTH HAYYHOTO
IIO3HaHHUA




CoenmHeHnd TAJIOTEHOB

XapakTepus3yloT CcocTaB, (HU3WYECKHE U  XUMHUYECKHE
CBOICTBA, MOJYYECHHE U IPUMEHEHUE COCAUHECHUN TaJIOTEHOB
C HCIOJb30BaHUEM PYCCKOTO (pOJHOr0) s3bIKa U S3bIKa
XUMUHU.

HazpiBaroTcoenunenus rajoreHoB 1no (Gpopmysne u COCTaBISIOT
dopMynBl 1O WX HAa3BaHUIO.YCTAHABIMBAIOT MPUIMHHO-
CJICICTBEHHBIC CBSI3M MEXKAY XUMHUYECKOW CBSI3bI0, THUIIOM
KPUCTAJUIMYECKOM PEIIETKH COCIUHEHUN TallOT€HOB, WX
(GU3MYECKUMU U XUMUYECKUMU CBOMCTBAMH.

[IpoBoasr, HaOIIOAA0T u OTIMCHIBAIOTXUMHUYECKHI
OKCIIEPUMEHT  TI0  PAaClO3HAaBaHUIO  TaJOTeHUI-MOHOB
ccoOII0ICHUEM TTPaBUJI TEXHUKH 0€30MaCHOCTH.
BrimonHstoTpacyeTsl 1O XMUMHYECKUM  opMyliaM |
YpaBHEHUSIM  pEaKlHii, TMPOTEKAINX C  YJ4acTHEM
COEIUHEHNN TaJIOr€HOB

ILp.Ne 2.«M3yuenue
CBOIICTB COJISTHOM
KHCIOTEBD)

VuyarcsoOpamarbcsi ¢ J1abOpaTOpHBIM 00OPYyIOBaHUEM H
HarpeBaTeIbHBIMA MPUOOPAMH B COOTBETCTBHH C TIPABUIAMH
TeXHUKHU Oe3omacHocTr. HabmrogaroT CBOMCTBA 3JICKTPOJIMTOB
U TPOMCXOIAIHMX C HUMH  sSBjIeHmil.HaGmomaror w
OTIMCBHIBAIOTPEAKIIMH C YY4aCTUEM DJICKTPOJIUTOB C TTOMOIIBIO
€CTECTBEHHOr0 (PYyCCKOrO WJIHM POJHOr0) s3bIKa M S3bIKA
XUMUU. POpMYITHPYIOT BBLIBOJIBI o pe3ysbTaTam
MIPOBEJICHHOTO SKCIIEPUMEHTA

OO0mas xapakTepuCTHKA
ynemMeHToB VI A -
xanbkoreHoB. Cepa

JlaroToO1Iyro XapakTepuCcTUKy aToMaM, IMPOCThIM BEIIECTBAM
U COCAMHEHUSM XaJIbKOI€HOB B 3aBHUCHMOCTH OT HX
nonoxenus B llepuomnueckoit cucteme. XapaKTepuU3yHOT
CTPOCHHME, AJUTOTPOIHS, PU3HICCKHE M XUMHUCCKHE CBOMCTRA,
MOJTYYCHHE U MPUMCHEHHUE CEephl. Y CTAaHABIUBAIOT TPUYHMHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTOMa, XUMHYECKOM
CBSI3bI0, THUIIOM KPHUCTALIMYECKOM PpEETKU Cepbl, €€
$U3NYECKUMU U XUMUYECKHMH CBOWCTBAMU.
BrInoHAIOTPacUETH M0 XUMUYECKUM (opMyaaM U
YpaBHEHUSIM PEAKIIMi, MPOTEKAIOIINUX C Y4aCTHEM CEPBI.

[Tarpuotrueckoe
BOCITUTaHHUE,
rpaXxaaHCKoe
BOCITUTaHHUE,

TPYAOBOE
BOCITUTaHHUE,
LEHHOCTH HAyYHOTO
MO3HAHUS




CepoB010pO M CYIbMUIBI

XapakTepu3ylT COCTaB, PU3HMUCCKHEC ¥ XUMUUYCCKUC
CBOICTBA, MOJYYEHUE U TPUMEHEHUE COEUHEHHI CEPBI B
CTETICHU OKHUCIICHUS -2 C UCIIOJIb30BaHUEM PYCCKOTO
(pomHOTO) sI3bIKA U sA3bIKA XUMUH. Ha3bIBalOT coemuHeHus
Cephl B CTENICHHM OKHCIICHHS -2 110 popMyiie nCOCTaBIISIIOT
dbopMyiel 110 UX Ha3BaHWO. COCTABISIOTMOJICKYIISIPHBIC H
HOHHBIE YPaBHEHUS PEAKIIUM, XapaKTePHU3YIOIINE
XUMHYECKHE CBOMCTBA COCIMHEHUI CEPHI B CTETIEHU
OKHCJICHUS -2.
OnuChIBAIOTIIPOIIECCHI OKHUCJICHUS-BOCCTAHOBJICHMUS,
OTPEACIISAIOT OKHUCIIUTEIh u BOCCTaHOBUTEJIb u
COCTaBJISIIOTIJICKTPOHHBIM OalaHC B PEAKIHUAX C YIaCTHEM
CephbI B CTETIICHH OKUCIICHHS -2.
VYcTraHaBnMBalOT ~ NPUYUMHHO-CIIEJACTBEHHBIE CBSI3U  MEXKIY
XUMHYECKOM CBSA3BIO, THUIIOM KPUCTAIUIMYECKOW PpEIIETKA
COCIMHEHUN cepbl, UX (PUNUYESCKUMH ¢ XUMUYECKUMH
CBOMCTBaMM

KucnopoaHbie coeTMHeHUs
Ccepbl

3anuceIBalOTGOPMYIIBI  OKCHJIOB  CEPhl, HA3bIBAIOT WX,
ONMCHIBAIOT CBOIICTBA Ha OCHOBE 3HAHHUHA O KHCJIOTHBIX
OKCHJIaX.

XapakTepu3yrTCOCTaB, GU3NICCKHE U XUMUYSCKUE CBOMCTBA
CEPHOM KHCIOTBI KaK OJJICKTPOJUTAa C HCIOJIb30BaHUEM
pycckoro (poaHOro) s3bIka M s3bIKa XUMHH.COCTaBIISIOT
MOJICKYJISIPHBIE u HOHHEIE ypaBHEHUS peaKInii,
XapaKTePHU3YIOIIHNX XUMHYECKUE CBOMCTBa CepHO#
KHCIIOTHI. Pacnio3HaroT cynbdaT-uoHbI.
XapakTepu3yrTCBONCTBA  KOHICHTPUPOBAHHOM  CEPHOM
KHCIIOTBI KaK OKHCIUTENS C HCIOJIb30BAHUEM PYCCKOTO
(pomHOTO) s13bIKA W si3bIKAa XUMHUH.COCTABJISAIOT ypaBHEHHS
OKHCIIUTEIHFHO-BOCCTAHOBUTEIILHBIX peakuuii METOJIOM
AJIEKTPOHHOTO OajaHca.

BoimonHsAOT pacuéThl MO  XUMHYECKUM QopMmyiaM |
YpaBHEHUSIM  pEaKlMil, MPOTEKAMMNX C€  Y4acCTHEM

ITatpuoTrueckoe
BOCIHTAHUE,
IPaXIAHCKOE
BOCIHMTAHUE,

TPyZlOBOE
BOCIHTAHUE,
HCHHOCTH HAYYHOTO
IIO3HAaHUA




CEPHOMKHUCIIOTEL.
Habnromaror 1 ONUCHIBAIOTXUMUYECKUH KCIIEPUMEHT

IT.p.Ne3. «3yuenue
CBOWCTB CEpHOM KUCIOTHD)

VYuyarca oOpamarbcs ¢ 1a00paTOpHBIM O00OPYAOBaHUEM U
HarpeBaTeIbHBIMA MPUOOPAMU B COOTBETCTBUH C IIPABUIAMH
TEeXHUKH Oe3omacHocTr. HabmromatoTcBOMCTBA AIEKTPOIUTOB
U TPOUCXOIAMHMX C HUMH sABjeHwmi.HaGmomaror w
OTHMCHIBAIOTPEAKIIUU C YYACTHEM 3JIEKTPOJIUTOB C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa W S3bIKA
XUMUU. DOPMYITUPYIOTBHIBOIBI o pe3yapTaTam
MIPOBEJCHHOTO SKCIIEPUMEHTA

OO6mrast  xapakTepUCTHKA
XAMUYECKAX  DIIEMEHTOB
VA rpymmsl. A30T

Jarot o0mIyr0 XapakTepUCTUKY aTOMaM, MTPOCTHIM BEIIECTBAM
U COCAVMHEHUSM IMHHUKTOTEHOB B 3aBHCHMOCTH OT HX
nojioxkeHuss B Ilepumoandeckoi cucreme. XapakTepHU3YHOT
CTpoeHue, pU3NYECKHEe U XMMHYECKHE CBOMCTBA, MOJIy4YEeHUE
¥ TIPUMEHEHHUE a30Ta C UCIOJIb30BAaHUEM PYCCKOTO (POJIHOTO)
A3bIKa U SA3bIKA XUMHH.

HaspiBaror coenuHenust azoTa mo ¢opmysie U COCTaBJISIOT
dbopMynpl MO UX Ha3BaHUIO.YCTaHABIMUBAIOT MPUYHMHHO-
CJIEICTBEHHBIE CBSI3U MEXIy CTPOCHHEM aToMa M MOJIEKYJIbI,
BUJIOM XHMHUYECKOM CBS3M, THUIOM KpPUCTANIMYECKOM
pemérku a3ota U ero (U3NYECKUMU U XUMHUYECKUMU
CBOICTBaMH.

BoimonHsAoT  pacuéTel MO XUMHYECKUM QopMmynaM |
YpaBHEHUSIM PEaKIiii, MPOTEKAIOIINUX C YYaCTUEM a30Ta

ITatpuoTnueckoe
BOCIIMTAHUE,
IPaXIAHCKOE
BOCIHTAHUE,

TPyZIOBOE
BOCIHTAHUE,
HCHHOCTH HAYYHOTO
IIO3HAaHUA

Ammuak. CoJii aMMOHUS

CocraBisioT (hopMyIbI o ux
Ha3BaHUSM.3aIlMCHIBAIOTMOJICKYIISIPHBIC U HIOHHBIC YPaBHCHUS
peaKkIuii, XapakTepU3yrolue XMMUYEeCKUe CBOMCTBA aMMHaKa
u cosie aMMOHHUS.COCTaBISAIOT YPAaBHEHUS! OKUCIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKUUMHA C YyYacTUEM amMMHaka cC
MOMOIIIBIO AIIEKTPOHHOTO OanaHca.

VYcraHaBnvMBalOT MPUUYUHHO-CIICJICTBEHHBIE CBS3U  MEXKIY
BUJAMU XHUMHUYECKHX CBsI3€d, THUIMAMU KPHUCTAIMYECKUX

HanI/IOTI/I‘leCKOG
BOCIIMTAHUC,
rpax1aHCKOC
BOCIIMUTAHHC,
9KOJOTHYCCKOC
BOCIIMTAHHC,




peméTOK aMMHaKa M COJIeH aMMOHHSA U MX (U3UYECKUMU U
XUMHYECKUMH  cBoiicTBaMu.lIpoBonsaT, Habmromalor
OIUCHIBAIOTXMMHUYECKAM HKCIEPUMEHT IO PaCIO3HABAHUIO
MOHOB aMMOHHS C COOJIFOJICHUEM TMpaBUJ  TEXHUKH
0€30MacHOCTH.

BeimoyHAIOT  pacdéThl MO XUMHYECKHM  QopMmynaMm |
YPaBHEHUSIM PEAKINM, MPOTEKAIOIINX C YIaCTUEM aMMHAKa

TPYAOBOE
BOCIHHUTAHHUE,
LIEHHOCTH HAy4YHOT'O
IMO3HAHUS

[L.p.Ne 4 «Jlomyuenue
aMMMaKa ¥ U3y4eHHUe ero
CBOMCTB»

[Tonmygaror, coOuparoTHpacmo3HalT aMmmuak.Pabortaror ¢
nabopaTOpHBIM  OOOpY/JOBaHHMEM U HArpeBaTeIbHBIMU
npuOopaMH B  COOTBETCTBHU C TMPaBWIAMH TEXHUKH
6e3onacHocTu. Habmonaot u OTIMCHIBAIOTXUMHYUECKH I
AKCIIEPUMEHT C TOMOIIBI0O PYCCKOTO (POTHOTO) sI3bIKA U
s3pIKa  XUMHUH. DOPMYIHMPYIOT BBIBOJBI 10 pe3yibTaTam
MPOBEJIEHHOTO 3KcrnepuMeHTa. COTpyTHUYAIOT B IpoIiecce
y4eOHOTO B3aUMOJICHCTBUS IpH paboTe B IPYyIIITax

Kucnopoaconepxkariue
COeQUHEHNS a30Ta

Kuciaopopcoaepxariue
COeIUHEHNS a30Ta

3anuChIBAIOT  PEaKIui, XapaKTEePHU3YIOIMIHE XHMHUYECKHE
CBOMCTBA  OKCHJOB  a30Ta.YCTaHABIMBAIOT  MPUYUHHO-
CJICICTBEHHBIC CBSI3UM MEXIY BHIOM XUMHUYECKOW CBS3H,
TUTIOM KPHUCTATMYSCKON PEIMIETKH OKCHUIOB a30Ta W HX
buznIecKuMu u XUMUYCCKUMHU
CBOMCTBaMH. XapaKTEPHU3YIOTCOCTAB, (buznveckue u
XUMHUYECKHE CBOMCTBA a30THOM KHCJIOTHI KaK JJIEKTPOJINTA,
MIPUMEHEHHUE C MCTIOJIb30BAaHUEM PYCCKOTO (POHOTO) SI3bIKA U
SI3bIKA XUMHH.

3anuchIBalOT MOJICKYJISIPHBIE M MOHHBIC YPAaBHEHUS PEaKIUid,
XapaKTEPHU3YIONINe XUMHYECKHE CBOWCTBA a30THOM KHUCIOTHI
KaK anextposmarta.[IpoBoasrT, HaOJIIOIAl0T u
OTIMCBHIBAIOTXUMUYECKUNM OIKCIIEPUMEHT, XapaKTEepU3YyIOIIHHA
CBOWCTBA  a30THOM  KHUCJOTBI  KaKk  JJIEKTPOJIUTA, C
COOJTIOICHUEM TPABHIT TEXHUKH O€30MTaCHOCTH.
XapakTepu3ylT a30THYIO KUCIOTY KaK OKHUCIUTENb.
CocCTaBIsIOT ypaBHEHUS] OKUCIUTEIBHO-BOCCTAHOBUTEIIHHBIX
peaklnii, XapakKTEPU3YIOIINX XUMUYECKHE CBOIICTBA a30THOM

ITatpuoTnueckoe
BOCIHTAHUE,
IPaXIAHCKOE
BOCIHMTAHUE,

TPyZIOBOE
BOCIIHATAHUE,
LHECHHOCTH HAYYHOTO
MTO3HAHUSA




KHUCJIOTHI KaK OKUCITUTENS, C TIOMOIIIBIO AJIIEKTPOHHOTO
Oananca.llpoBoasaT, HAOMIOAAOT U ONMUCHIBAIOTXUMUYCCKUIN
JKCIIEPUMEHT, XapaKTEePU3YIOIIUH CBOMCTBA a30THOM
KHUCJIOTHI KaK OKUCITUTENS, C COOJIIOICHIEM TIPABUII TEXHUKU
0€30MacHOCTH

docdop u ero XapakTepu3ylTCTPOCHNE, AJUIOTPOINI0, (U3WYECKUE W [TarpuoTnueckoe
COEIMHEHHNS XUMUYECKHE CBOMCTBA, MOJyYeHHE U IpuMeHeHne docdopa ¢ BOCITHTAHHE,
WCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU. rpask/IaHCKOE
CamocCTOSITeIbHO OMHUCHIBAIOT cBOiicTBa okcui (ocdopa(V) .
KaK KHCIIOTHOTO OKCHJa M CBOHCTBa OpTO(dochopHOit ’
KHCJIOTBI. TpyAoBoe
IIpoBosr, HaOIIOA0T u ONHUCHIBAIOTXUMHUYECKHUI BOCIIMTaHHC,
SKCHEPHUMEHT ¢ coOroeHreM MIpaBuUJI TEXHUKH | HCHHOCTH HAy4HOI'O
6e3onacHocTu.Pacno3naroTdochar-uoHs! MO3HAHUS
OOmass  xapakTepUCTHKa JlaroToOm1yto0 XapakTepUCTHKY aToMaM, IIPOCThIM BELIECTBaM
aneMeHToB [V A- rpynisl. 1 COCIUHEHMSAM 351eMeHTOB IV A- Tpynmbl B 3aBUCUMOCTH OT
Yraepon ux noJioxxenus B llepuoandeckoi cucreme. XapakTepHU3yroT
CTpOEHHUE, aUIOTPONHI0, (U3NYECKHEe U  XUMHUYECKHe
CBOICTBa, MOJy4YeHUE U MPUMEHEHHE aMOpP(HOro yriepoa u
€ro COpPTOB C HCIIOJB30BAHHEM PYCCKOTO (POIHOTO) SI3bIKA M
A3bIKa XUMUH.
CpaBHUBAIOTCTPOCHUE U CBOMCTBA anMasa U rpadura.
OnuChIBalOTOKUCIUTEIBHO-BOCCTAHOBUTENbHBIE CBONCTBA
yriepojaa
Kucnopoaconepxaiue XapakTepus3yloT CcocTaB, (U3MUeCKHe U  XUMHUYECKHE [TaTpuotuueckoe
COEIMHEHUS yriiepoa CBONMCTBa, IMOJy4€HHE U MPUMEHEHHE OKCUIOB Yriepoja C BOCIIHTAHHE,
UCIIOJIb30BAHUEM PYCCKOro (POJHOTrO) s3bIKa U S3bIKA rpakIaHCKOe
XUMHH. Y CTAaHABIMBAIOT  MPUYHHHO-CIICJICTBEHHBIE  CBSI3U
. BOCITUTaHHUE,
MEXTY BHUJIaMU XUMHUYECKUX CBsI3eH, TUTIAMU
KPUCTAJUTMUECKUX  PEemETOK  OKCHUAOB  yriaepoda, X TpyaoBoe
BOCITUTaHHE,

(I)I/I3I/I‘IeCKI/IMI/I n  XUMHWYCCKUMH CBOI\/’ICTBaMI/I, a TaKiXKe
IMPUMCHCHHUCM. CO6J'IIOI[8.IOT mpaBujia TCXHUKH 0€30IMacHOCTH

IprU HCIIOJIb30BAHUKN TICYHOI'O OTOHHGHI/ISI.XapaKTepI/ByIOT

HCHHOCTH HAYYHOTO




COCTasB, d)HBI/I‘-IGCKI/Ie U XUMHYCCKUC CBOfICTBa, IOJIYy4YCHHUEC U
NPUMEHEHHE YTOJIBHOM KUCIOTH U €€ cojieil (kapOoHATOB M
TUAPOKApOOHATOB) C HMCIOJIb30BAHUEM PYCCKOTO (POJHOTO)
A3BIKA U SA3bIKA XUMUU.

NmrocTpupylOT 3aBUCUMOCTb  CBOMCTB  COJIEH  YTrOJIbHOM
KACIOTBI OT ux cocraBa.llpoBogsar, HaOmomaloT u
OTIMCHIBAIOTXUMHUYECKUA  SKCIEPUMEHT ¢  COONI0ICHUEM
IIPaBWJI TEXHUKH 0€3011aCHOCTH.

Pacnio3nator  kapOoHaT-MOH.BBIMOMHAIOT ~ pacy€Thl 1O
XUMHUYECKUM  QopMmyidaM ¥ ypaBHEHHUSM  peakuui,
IPOTEKAIONIUX C YYACTHEM COEAMHEHUH yriepo/ia

IIO3HAaHUA

ILp. Ne 5. «Ilonyuenue
YTJIEKUCIIOTO ra3a u
N3y4YEHUE €ro CBOWCTB)

[Tonygaror, coOMparOTUPACIIO3HAIOT  YIJIEKUCIBIA  Tas.
HaGmrogaroT ¥ ONMUCHIBAIOTXUMHYECKUH OKCIEPUMEHT C
IMIOMOIIBI0 PYCCKOTO (POAHOTO) S3bIKA M S3bIKA XHMUH.
QOpMyIHpPYIOTBBIBOIBI 10 pE3yJIbTaTaM  IPOBEAEHHOTO
JKCIIEPUMEHTA.

CoTpymHUYAIOT B Mpoliecce yueOHOTO B3aUMOACHCTBUS TPH
paboTe B rpymnmax

YrieBo10po bl

XapakTepu3ylOT  OCOOCHHOCTH  COCTaBa M CBOMCTB
OpraHMYeCcKHX CcoeauHeHuM.Pazmudaior mpeaenabHbie U
HEIpeAebHbIC YIIeBOAOPOAbl. Ha3bpIBaloT M 3alUCBHIBAIOT
dbopMynbl  (MOJEKYISPHBIE W CTPYKTYPHBIC) Ba)KHEHIINX
MpeACTaBUTENCH yriaeBoaopoaoB.IIpemiararor sKCrepuMeHT
o pacro3HaBaHUIO COCAMHECHUHHETIPEACIIBHOTO
crpoenus. Habmomaror 3a XOJI0M XHUMHYECKOTO
SKCIIEPUMEHTA, OIMCHIBATh €r0 W JENIaTh BBIBOJBI HA OCHOBE
HaOmoaeHu. (DUKCHPYIOTPE3yNIbTaThl  JKCICPHUMEHTA C
IIOMOIIBI0 PYCCKOTO (POJIHOTO) SI3bIKA, a TAKXKE C MOMOIIBIO
XUMHYECKUX GOPMYI M YpaBHEHHIA.

KI/ICJ'IOpOI[COI[Cp)KaH.II/Ie
OpraHu4YeCKuc
COCAMHCHUA

XapaKTepI/BYIOT CIIUPTHI, KakK KHCJIOPOACOACPKAIIUC
OpraHu4YeCKUc COG,[[I/IHCHI/ISI.KJ'IaCCI/Iq)I/II_II/IpyTOT CIIUPTHI 11O
ATOMHOCTH.

Ha3zsiBarot HpeHCTaBHTeHCﬁ OJQHO- U TpéX&TOMHLIX CIIMPTOB U

ITatpuoTnueckoe
BOCIIMTAHUE,
IPaXIaHCKOE
BOCIIMTAHUE,

TPYAOBOE
BOCITUTaHHUE,
LIEHHOCTH Hay4YHOTO
MTO3HAHUSA




3aMMCHIBAIOT U3 (POPMYIIEL.

XapakTepus3yloT  KHCIOTBl, Kak KHCIOPOACOAEpKallne
OpraHUYECKHUE COEIMHEHUS.

HasbiBaroT mpencraBuTenel NpeleNbHbIX U HENPEAEIbHBIX
KapOOHOBBIX KUCJIOT M 3aIIUCBIBAIOT U3 (POPMYIIBI.

pa3IMdYHbIMHU OTPACIIAMU CUJINKATHOU IIPOMBIINIJICHHOCTH

HonyquHe HEMCTAIJIOB

OnuceIBalOTHaX0KICHUE HEMETAJNIOB B IIPUPO/IE.
XapakTepusyroT (ppakinOHHYIO IEPETOHKY KUAKOTO BO3AyXa
KaK COBOKYIHOCTh (DU3MYECKUX MTPOLIECCOB. APTYMEHTUPYIOT
OTHECEHUE aKTUBHBIX HEMETANIOB K OKHCIUTEIBbHO-
BOCCTAHOBUTEJBHBIM MpoleccaM

[Momy4yeHne BaxKHEHIINX
XMMHYECKUX COCTUHEHUI

XapakTepu3ylTXUMU3M, ChIPbE, alnaparypy, Hay4Hble
IPUHLIMIIBI U TPOTYKIHIO IPOU3BOCTBA CEPHON KUCIIOTHI.
CpaBHUBAIOT IPOU3BOJICTBO CEPHON KHUCIIOTHI €

Kpemuuii u ero XapakTepu3ylTCTPOCHUE aTOMOB M KPHCTAIOB, (PU3NUICCKUE [TarpuoTnueckoe
COEIMHEHUs Y XUMUYECKHE CBOMCTBA, MOJYyYCHUE U MPUMEHEHHE KPEMHUS BOCITHTAHHE,
C HCIOJb30BaHUEM PYCCKOTO (pOJHOrO) S3bIKa M S3bIKa rpask/IaHCKOE
XHIMUH. BOCIUTaHHUE,
VYcraHaBnuBalOT —MPUYUHHO-CIICJICTBEHHBIE CBSI3U  MEXKIY
CTPOCHHEM aToMa, BHUJOM XHMHUYECKOW CBS3H, THUIIOM TPyAOBOC
KPUCTAIZIMYECKON PEINETKA KPEMHHUS, €ro (HU3MYECKHMH U BOCIINTAaHHUC,
XUMUYECKUMH  CBOWMCTBaMH.BBITIONHSIOT ~ pacdy€rsl 1O
XUMUYECKUM  ¢GopMylaM H  ypaBHEHHUSIM  PEaKIuH, SKOIOTICECKOC
MPOTEKAIOIINX c ydacTHeM KPEeMHHS " ero BOCIIUTAHUE,
COCTUHCHUI. XapaKTePU3ylOT  cocTaB,  (u3uyeckue W | LEHHOCTH HAyYHOIO
XUMUYECKHE  CBOMCTBA, IIOJIYyYEHHE U  IPUMEHEHUE MTO3HAHUS
COCMHEHUN KPEMHHsSI C  MCHOJIb30BaHUEM  PYCCKOIO
(pogHoro) s3pika U sA3bIka XUMUU.CpPaBHUBAIOTIUOKCHIBI
yriepoga M KpeMHHSA.ONUCHIBAIOTBAKHEHIINE  THUIIBI
INPUPOJHBIX COCIMHEHUM KPEMHHMsI KaK OCHOBHOI'O 3JIEMEHTa
autochepsl. Pacno3HaroTcHiIMKaT-uoH
CunukaTtHas XapakTepu3yrTCUIMKATHYIO IPOMBILUIEHHOCTb U €€
[TPOMBILIIEHHOCTb OCHOBHYIO NPOIYKIMIO. Y CTAHABIMBAIOT AHAJIOTUN MEXKY




IMPON3BOJACTBOM aMMHAKa

0O00011IEHNE TT0 TEME
«HemeTamiel 1 nx
COE IMHEHUS

[TpoBOIAT OIEHKY COOCTBEHHBIX JOCTHIXKEHUN B YCBOCHUU
TEMBI.
KoppektupyoT  cBou

3HaHUA B COOTBCTCTBUU C

IJIaHUPYEMBIM pe3yNbTaToOM. ITomy4aroTXUMHAYECKYIO
uHpOpMaUn u3 Pa3INYHBIX
uctouHukoB.[IpencraBnsiroTHHGOpMALUIO o TeMe

«Hemeramnel» B BuJe TaONUIl, CXEM, OIIOPHOIO KOHCIEKTA, B
TOM 4uciie ¢ npumeHenueM cpencts MKT

K.p. Ne2 1o teme:
«HeMmeTtamiel 1 ux
COEIMHEHU S

[IpuMeHsSIOT Ha IIpakTHKE paHee W3Y4YCHHBIM MaTepual,
paboras 1o TpymmaM C 3aJaHusSMA  Pa3HOTO  YpPOBHS
CJIOKHOCTH, BBITIOJIHAIOT KOHTPOJIBHYIO padoTy.

Meraqiasl u
ux
COeIMHEeHUSA

17

[TosoxkeHne MeTaioB B
[Tepronnueckolt cucrteme,
CTpPOEHHUE aTOMOB U
KpUCTAJIJIOB

OOBsCHAIOT 4YTO Takoe MeTauibl.Pazmuuaior  Gopmbl
CYIIIECTBOBAHUS METAJUIOB: 3JIEMEHTHI M MPOCTHIC BEIIIECTBA.

XapakTepu3ylT XUMUYECKUE DJIIEMEHTBI-METAJUIBl 10 HX
nojoxxkeHuto B [lepuomumueckoit cucreme J[. 1. Menaeneena.
[IporHo3upyroT CBOMCTBAa HE3HAKOMBIX METAJIOB IO
nojoxkeHuto B Ilepuoguyeckoil cUCTEME XUMHYECKUX
snementoB JI. 1. MenaeneeBa.YcranaBnuBaOT NPUYHHHO-
CJICICTBEHHBIC CBSI3M MEXJy CTPOCHHEM aroMa, BHUIOM
XUMUYECKOW CBSI3U, THUIIOM KPUCTALIMYECKON PEImIETKH
METaJUIOB — MPOCTHIX BEIIECTB U UX COCTUHECHUI

ITatpuoTnueckoe
BOCIIMTAHUE,
IPaXIaHCKOE
BOCITUTaHHUE,

TPYAOBOE
BOCITUTaHHUE,
LIEHHOCTH Hay4HOTO
MIO3HAHUS

O6H_[I/Ie XHUMHUYCCKHUC
CBOICTBA METAJIJIOB

OOBACHAIOT YTO TaKOE PSAJl aKTUBHOCTH METAJJIOB.
[IpuMeHsIOT ero a1 XapakTepUCTUKUA XUMUUYECKUX CBOMCTB
MPOCTHIX BellecTB-MeTaoB.O0001al0T CUCTEMY
XMUMHYECKHUX CBOMCTB METAJNIOB KaK «BOCCTAHOBUTEILHBIC
cBoMCcTBa».COCTaBISIOT MOJICKY/ISIPHBIC YPAaBHEHUS PEaKIIU,
XapaKTEPU3YIOUIMX XUMUYECKHUE CBOMCTBA METAJJIOB B CBETE
yueHusi 00 OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX MpoIieccax, a
pPEaKLMH C YYaCTHEM DJIEKTPOJIUTOB, IPEJCTABIATh TAKKE U B
MOHHOM Buje. HaOmro1at0T ¥ OMHUCHIBAIOTPEAKITUN MEXKTY
BEIIECTBAMH C MOMOIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA




xumun. CaMOCTOSITEILHO IMPOBOJAT OIBITHI,
IMOATBCPKAAIOIUC XUMHUYCCKUC CBOMCTBA METAILIOB C
CO6JIIOI[CHI/IGM IIpaBHJI TCXHUKH 0e30macHOCTU

OO611as xapakTepucTUKa
HICJIOYHBIX MCTAJIJIOB

OO6mras xapakTepucTuKa
IICJIOYHBIX MCTAJIJIOB

OObsicHAIOT YTO Takoe  MeTayuibl.Pazmuuator  dopmbl
CYILIECTBOBAHUS METAJUIOB: 3JIEMEHTHI M MPOCTHIC BEIIIECTBA.
XapakTepu3ylT XUMHUYECKHE DJIEMEHTBI-METa/UIBl [0 HX
nosnoxenuto B [lepuoguueckoit cucreme JI. M. Mennaeneesa.
[IporHo3upyroT CBOWMCTBA HE3HAKOMBIX METALUIOB IO
MoJio’)keHuto B I[lepuoauyeckol CUCTEME  XMMHYECKHUX
anementoB J[. M. MeHnneneeBa.Y cTaHaBIMBAIOT NPUYHMHHO-
CJICICTBEHHBIE CBSI3M MEXJy CTPOCHHEM aroMma, BHUIOM
XUMUYECKOM CBSI3U, THUIIOM KPUCTAUINYECKON pPEIMIETKH
METaJIJIOB — MPOCTHIX BEIIECTB M UX COSAMHEHUI
OOBACHAIOT YTO TaKo€ Pl aKTHBHOCTH  METAJIOB.
[IpuMeHSIIOT ero g XapaKTEPUCTHKA XMUMHYECKHUX CBOMCTB
ITPOCTBIX BemecTB-MeTamuioB. O000marT CHCTEMY
XUMHUYECKAX CBOMCTB METAUIOB KaK «BOCCTAHOBHUTEIIbHBIC
cBoMcTBa».COCTaBISIOT MOJIEKYJISIPHBIC YPaBHEHUS PEaKILIMH,
XapaKTEePHU3YIOIUX XUMUYECKHUE CBOICTBA METAJUIOB B CBETE
yueHusi 00 OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX MpOIEccax, a
pPEaKLUM C YYaCTHEM 3JIEKTPOJIUTOB, MPEACTABIATh TAKXKE U B
MOHHOM BHJe.HabmogaloT u  ONUCHIBAIOTPEAKIIMH MEXIY
BEIIECTBAMH C MOMOIIBIO PYCCKOTO (POJHOTO) sI3bIKa U A3bIKA
XUMUU. CamocTrosTenbHO MIPOBOJAT OIIBITHI,
NOATBEPXKJAIOIIME XMMHUYECKHE CBOWCTBA METaNIOB C
coOI0IeHNEM MPaBUJI TEXHUKH 0€30IaCHOCTH

OO01as XapaKTepUcTUKa
[EJIOYHO3EMETTbHBIX
METaJJIOB

OO0masixapakTepucTuKa
IEJI0YHO3EMETTbHBIX
METaJJIOB

XapakTepus3yloT CTpoeHHe, (GHU3UYEeCKUe U XUMHYECKHE
CBOMCTBa MIENOYHO-3€eMEIbHBIX METAJUIOB B CBETE OOLIero,
0co0eHHOTO U eauHu4HOro.lIpenckaszpIBalOTU3NUECKUE U
XMMHYECKHE CBOMCTBA OKCHJIOB U THIPOKCUIOB MeTauioB 1A
TPYNIIBI HA OCHOBE MX COCTaBa U CTPOEHHUS U MOATBEPKIAIOT
IIPOTHO3bl YPABHEHUSAMHU COOTBETCTBYIOLIUX PEAKIIUH.

[IpoBoiAT pacyéThl 1O XUMHUYECKUM QopMynam M|

ITatpuoTnueckoe
BOCIIMTAHUE,
IPaXIAHCKOE
BOCIHTAHUE,

TPyZIOBOE
BOCIHTAHUE,
HCHHOCTH HAYYHOTO
IIO3HAaHUA




YPABHEHUSIM PEAKIMU, TPOTEKAIOIIMX C YYACTUEM ILIEITOYHBIX
METAJUIOB U UX COEIUHEHUN

JKécTkoCcTh BOABI U
crnocoOsbI e€ ycTpaHeHus

OOBACHSIOT 4TO TaKoe «KECTKOCTh
BOJbI». Pa3InyarOTBPEMEHHYI0 M IOCTOSIHHYKO >KECTKOCTH
Bojpl.  [lpeanmararorcriocoObl  yCTpaHEHUsSI  YKECTKOCTH
BosbLIIpoBOIAT, HAOMIOAAIOT W  OMUCHIBAIOTXUMHYECCKUN

pe3ylibTaTaM IPOBEACHHOTO 3KcrepuMeHTa. CoTpyIHUYIAIOTB
nporiecce y9eOHOro B3aUMOJICHCTBUS MTPH pabOTe B Tpymmax

IAJTIOMUHHH U €r0

XapakTepu3ylT AIIOMUHUH 1O €ro  TMOJIO)KEHUIO B

COGI[I/IHeHI/IH KCIIC3a

COeMUHEHUS Ilepunoguueckoil cucTeMe XUMHYECKHX d3iemeHToB [, .
MenpeneeBa.OnMUChIBAIOT  CTPOEHUE, ¢duzmueckne  u
XUMUYECKHE CBOWCTBA  QJIIOMUHHUA, TOITBEPXKAAs  HUX
COOTBETCTBYIOIIMMHU YPABHCHHUSIMHU PEaKIIUM.
OOBACHSAIOT TBOWCTBEHHBIM XapaKTep XWMHYECKHUX CBOWCTB
OKCH/JIa ¥ THAPOKCHIA AITFOMUHUSA.

DKeneso XapakTepu3yloTnojoKeHne xkeiae3a B Ilepuoguueckoit

cucreMe xumudeckux dnemMeHToB J[. M. MeHpaeneena,
ocoOeHHOCTH cTpoeHHs aroma.OnUChIBAIOT(PU3NUECKUE H
XHUMHYECKHE CBOMCTBa  JKeJyesa, MOJTBEPAKIast 1504
COOTBETCTBYIOIIMUMH  ypaBHECHHUSAMU  peakuuil. OObsSCHSIIOT
HaJIM4uue IByX FT€HETUYECKUX PAJIOB COEAUHEHUM JKee3a Fe’+
u Fe®" .YcramaBnusaor 3aBuCMMOCTh 06acTeil MPUMEHEHUSI
JKelle3a U ero CruiaBoB OT CBOWCTB.IIpoBomAT pacuérsl mo
XUMUYECKUM  ¢GopMylaM M ypaBHCHHUSAM  pEaKIuH,
IIPOTEKAOLINX C y4aCTHEM )Kenesa u ero

DKCIIEpUMEHT, c coOnroieHreM NpaBUJI  TEXHUKHU
0€30MacHOCTH
[Lp.Ne 6. «Ilomyyenue [Tonyuaror, COOMPaIOTHPACTIOZHAIOT YTJIEKUCITBIN [TarpuoTtnueckoe
JKECTKOM BOJIBI M CITOCOOBI ra3.O0pamarorcss ¢ Ja00OpaTOpHBIM  O0OpPYAOBAaHHEM H BOCIUTAHHE,
€€ YCTpaHEHUD) HarpeBaTelbHBIMU NPUOOpPaMU B COOTBETCTBUH C NpaBUIaMU PaKIAHCKOE
TEXHUKA oe3omacHoctu. Habmromaror u
- BOCIIUTaHUE,
OIMHCBIBAIOTXUMHUYCCKUU SKCIICPUMEHT C IMOMOINBIO PYCCKOI'O
(pomHOTO) s13BIKA U SI3bIKA XUMHUH. DOPMYIUPYIOT BBIBOBI 11O TpyRoOBOC
BOCIIMTaHMUE,

LHECHHOCTH HAYYHOT'O
IIO3HAaHUA




coequHeHui. Habmonal0T ¥ OMUCBHIBAIOTPEAKIIMN  MEXKIY
BEILECTBAMU C IMIOMOIIBIO PYCCKOTO (POJIHOIO) SI3bIKA U SI3bIKA
XUMHUHU

IL.p. Ne 7 «Pemienue
BKCIIEPUMEHTAIBHBIX 3324
o TeMe «MeTajuibl»

DKCHEPUMEHTAIbHO HCCIICIYIOTCBOMCTBA METAJLIOB U HX
COCI[PIHGHI/Iﬁ, pemaTI) BKCHepI/IMeHTaJII)HBIG 3aJa4u II0 TEME
«Metamey. Paboraror ¢ mabopatopHbIM 000pYyIOBaHUEM H
HarpeBaTeJ'II)HI)IMI/I HpI/I60paMI/I B COOTBETCTBHUU C HpaBI/IJ'IaMI/I
TEXHUKN Oe3omacHocTh. HaOmroqaroTcBoiicTBA METAIUIOB U UX
COCIMHEHUN U SBJICHUM, TPOUCXOAAIINX ¢ HUMU. OTTUCHIBAIOT
XUMHYECKUU 3KCEPUMEHT. POPMYIUPYIOTBBIBOIbI o
pe3ylibTaTaM MPOBEACHHOTO OJKCHepuMeHTa. Omnpeaensior

ITatpuoTnueckoe
BOCIIMTAHUE,
IPaXIAHCKOE
BOCIHTAHUE,

TPyZIOBOE
BOCIHTAHUE,
HCHHOCTH HAYYHOTO

(ucxons U3 yueOHOM 3a/1au) HEOOXOIUMOCTh UCTIOIB30BAHMS TTO3HAHUS
HAOJTIOJICHUS WIIA SKCIIEPUMEHTA
Koppo3ust  MeTasioB | OOBSCHSAIOT YTO Takoe KOppo3ws.Pa3mmyaroT XUMHYECKYIO H
CIIOCOOBI 3aIUTHI OT Heé INMEKTPOXUMHUYECKYIO KOPPO3HH. VIUTFOCTpUPYIOT TOHSTHUS
«KOPPO3HS», «XUMHUUECKAs KOPPO3ULY, «JIEKTPOXUMHYECKas
KOppO3us» NpUMepaMH. XapaKTepU3YIOT CHOCOOBI 3allUThI
METAJIJIOB OT KOPPO3UH
MeTasisl B IPUPOIE. Knaccupuuupyror  GopMbl  OPUPOIHBIX  COCOUHEHHI [TaTpuotuueckoe
METAJIOB. BOCIHHUTAHHUE,
[TonsTe 0 METATTYPriU XapakTepusyloT oOume Ccrnocodbl MOMYYeHHS METaJIOB: IPakIAHCKOE
UPO-, TUAPO- U IEKTPOMETAJUTYPIHH. BOCIIHTAHHE,
KoHKpeTH3upyroT 3Tu crnocoObl mpuMepaMu U YpaBHEHHUSIMHU
peaxIuii C COCTaBJICHUEM DIIEKTPOHHOTO OaaHca. TpyAoBOC
BOCITUTaHHUE,

OHHCBIB&IOT,I[OMGHHBII;’I nponecc u QJICKTPOJIUTHYCCKOC
IMOJTY4YCHHUEC MCTAJLJIOB.
P aSJ'II/I‘IaIOT‘lépHBIe 1 IIBETHBIC MCTAJJIbI, YYT'YHBI U CTAJIN

O0001IeHNE 3HAHUI IO
reMe «MeTab»

O060011at0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
«Metamnbly. [IpuMeHSIOT Ha IpaKTHKE paHee N3y4eHHbIN
MmatepHai, paboTas Mo rpynnam ¢ 3aJaHusSIMU Pa3HOTO YPOBHS
CJIOKHOCTHU

HCHHOCTH HAYYHOTO
IIO3HAaHUA




KonTponsHas padot 3 mo
reme «MeTaJuibD»

[IpuMeHSIOT Ha IPAKTUKE paHee U3YYCHHBIM MaTepHall,
paboTas 1o rpymmnam ¢ 3aJaHUsIMUA Pa3HOTO YPOBHS
CJIOKHOCTH, BBIIIOJIHAIOT KOHTPOJIBHYIO padoTy.

Xumust U XUMHUYecKass OpraHu3aus WuTerpupytot cBeaenus no ¢puznyeckoil reorpaguu B ITatpuoTnueckoe
OKPY7KaIo11| MIaHEeThl 3eMJIs 3HAHMSI O XUMUYECKOM OpraHu3aluu BOCIUTAHHE,
asi cpena IUIaHEeThl. XapaKTepU3yloT XUMUYECKHUI cOCTaB rpakIaHCcKoe
reoJjioruyeckux odosiouek 3emin.Paznuuaior MuHepansl U
TOpHBIE IOPO/IbI, B TOM UUCIIE U PYAbI BOCHIHTATIHC,
9KOJIOTHYECKOE
BOCITUTaHHE,
TPyZIOBOE
BOCITUTaHHUE,
LIEHHOCTH Hay4HOTO
MTO3HAHUSA
OxpaHa OKpYKaroIen XapaKTepu3yIOTUCTOYHUKHU XUMHUYECKOTO 3arps3HEHUS
Cpedpl OT XMMHMYECKOIO OKpY’KaroIen Cpelpbl. OnwuceIBatOTII00aIbHBIE
Barpsi3HEHUS 9KOJIOTUYECKHUE TPOoOJIEeMbl 4YEJIOBEYECTBA, CBA3AHHBIE C
XMMHMYECKUM 3arpsisHeHHeM. [IpeanararoTnyTy MUHUMU3AaLUU
BO3JCHCTBUS XUMHUYECKOTO 3arpsi3HEHUs Ha OKPYXKArOIIYIO
cpeny. [TpuBonaTIIPUMEPHI MEXIyHapOAHOIO
COTPYIHUYECTBA B 00JACTH OXpaHbl OKpYXaroIeH Cpeibl OT
XMMHMYECKOT0 3arpsi3HEHUs
O0o0menne BemecTsa [IpencraBnstotundopmannto no Tteme «llepuonuueckuit ITatpuoTnueckoe
3HAHHUH 1O 3akoH u Ilepuoamdeckas cucrema /. 1. MenaeneeBa B cBeTe BOCIIMTAaHUE,
XMMHH 32 TEOPUHM CTPOEHHUS aTOMay» B BUJE TaONIHUL, CXEM, OIMOPHOrO IpaIaHCKOe
Kypc KOHCIIEKTa, B TOM 4ucie ¢ npuMmeHeHuem cpencrs MKT. BOCIHTAHIE
OCHOBHOH Beinosnsitor TECTOBBIE 3a/1aHus o ’
LIKOJIbI. teme.llpencrapnstotunpopmanuo  nmo  Teme  «Bujsl TpynoBoe
IMoaroroBka XAMHUYECKHX CBSI3€H M THIBI KPUCTAIMYECKUX PEIETOK. BOCIHTAHUC,




K
OcHOBHOMY
rocyaapcrae
HHOMY
IK3aMEHy
(0orm)

B3anMocCBs3b CTPOSHUS U CBOMCTB BEIIECTB» B BHJIC TaOMMII,

HCHHOCTH HAYYHOTO

coctraBy u cBorcTBam.IIpuBoaITOIpUMEPHI IIPEACTABUTENCH
KOHKPETHBIX KJIACCOB M TPYIIIT HEOPTaHMYECKUX BEIIECCTB

[ToBTOpEeHME M 0000IICHHE
o TeMe. IToaroTtoska x
KOHTPOJIBHOK padoTe

BBINONHAIOT TECTHI M YIIPaXKHEHHMS, PEIIal0T3aIauu 110 TEME.
[IpoBoAST OIEHKY COOCTBEHHBIX IOCTI)KCHHA B YCBOCHHH
TEMEL.

KoppekTupyroT CBOU 3HaHUS B COOTBETCTBHUH C
TJIAHUPYEMBIM PE3YJIbTaTOM

KontponbHas padotaNed
«HTorosas o Kypcy
OCHOBHOM IITKOJIBI»

[TpuMeHsIOT Ha IPaKTHKE paHee U3y4yeHHbIH MaTepual,
paboTas o rpymmaM ¢ 3aJJaHUSIMU Pa3HOTO YPOBHS
CJIOKHOCTH, BBITIOJIHAIOT KOHTPOJIBHYIO padoTy.

IAHATU3 KOHTPOJIBHOM
paboTel. [lonBencHue
MTOrOB TOJa.

Koppektupyrot cBou 3HaHuUs

[ToBTOpEeHne

KoppektupyroT cBou 3HaHUS

CXEM, OIIOPHOIO KOHCIEKTa, B TOM YHUCJIE C IPUMECHEHUEM [MO3HAHUS

cpeacts KT
XUMUYECKUE PEAKIIUU [Ipeacrapnsior uHpoOopManuio 1o Teme «Kimaccubukamms

XUMHUYECKUX PEAKIMI MO0 pa3indHbIM npu3HakaMm. CKOpOCTh

XUMHYECKUX pPeaKIuil» B BHAE TaOJWI, CXEM, OIOPHOTO

KOHCIIEKTa, B TOM 4YHCIE€ C TPUMEHEHHEM CpPEJICTB

UKT.Bemomasor TECTOBBIC 3aIaHUA 1o

teme. Xapaktepu3yroTOBP, okuciutens 1 BOCCTaHOBUTEIb.
OCHOBBI HEOPTaHUYECKOM XapakTepu3yroT o0mue, OCOOCHHBIE W HWHIWBHUIAyaJbHBIC [TarpuoTnueckoe
XHUMHH CBOWCTBAa KHCIJIOT, OCHOBAHUM, COJE€Ad B CBETE TEOpPUHU BOCIIMTAHUE,
OCHOBBI 3JICKTPOIUTHICCKOM IPaKIAHCKOE
HEOpraHU4eCKOn JII/ICCOHI/IaHI/II/I.AprMfHTI/IpyIOTBOSMO)KHOCTB MPOTEKaHUS BOCIHTAHHE,
XUMHUN XHMHUYECKHNX PEaKIMi B PacTBOPaX AJIEKTPOJHMTAX MCXOMIS 13

ycnoBuil. KnaccuuuupyroT HeopraHmdeckue BeEIIeCcTBa IO TpyAnosoe

BOCIIUTAHHUE,

LHECHHOCTH HAYYHOT'O
IIO3HAaHUA




COI'ZTACOBAHO

[Ipotokou 3aceqanust yuuresnen kapenpbl eCTECTBEHHO-
Hay4yHOTO LIMKJIA

MBOY COLI Ne 28

oT «30» aBrycra 2021 rona Ne 1
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