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VYuurens Hemroouna Enena MuxaitjioBHa

[InaHupOBaHO COCTABJICHO Ha OCHOBE paboueil mporpaMmbl, pa3paboTaHHOU
yuutenem  Ouonoruu  HemoOunorr E. M, yTBepkAEHHOW  pelieHueM
nenarorunyeckoro coera ot 26.08.2022 roaa, npotokost Nel.

B cootBerctBUN ¢ PI'OC 0cHOBHOTO 00111€TO 00pa30BaHUs, YTBEPKAEHHBIN
npukazoM Munobpuayku Poccun ot 17.12.2010 Ne 1897, B penakuuu npukasa
MunoOGpnayku Poccun 11.12.2020 Ne 712.

[Iporpamma coctaBieHa Ha ocHOBe Paboueii nporpammsl, coct. ['apa H. H. ®T'OC
OCHOBHOE o0111ee oOpazoBanue. Xumus. [Ipeamernas nuaust yueOHukos I'. E.
Pymzutuca, @. I'. ®enpamana. 8 - 9 kiaccel. M., «IIpocBemenuey, 2018 r.



I. INTAHUPYEMBIE PE3YJIbTATBHI ObYUYEHUSIL.
N3yuyeHne XUMUM B OCHOBHOW IIKOJE HAIpPaBJIEHO Ha  JOCTHXKEHUE
00yYarouMMucs JMYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX pPE3yJIbTaTOB
OCBOEHHMS Y4E€OHOTO MpeMeTa.
JIMYHOCTHBIE pE3yNbTATHI
JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 00111€T0 00pa30BaHuUs
JIOCTUTAIOTCSI B XOJIe OOYyYeHHUs] XUMHUU B €UHCTBE Y4eOHOW M BOCIUTATEIHHOU
nearenbHocTH OpraHu3aliii B COOTBETCTBUM C TPAJUIMOHHBIMH POCCUUCKUMHU
COLMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU I[IEHHOCTSIMHU, TPUHSITHIMU B
oOIIlecTBE MpaBWJIaMd M HOPMaMU TOBEICHHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUS, CaMOPA3BUTUS W colMaiu3anuu oOydaroruxcs. JIngHOCTHBIE
pe3yibTaThl  OTpaKalT CPOPMUPOBAHHOCTh, B TOM UHCIE€ B  YaCTH:
[TaTprOTHYECKOTO BOCIIUTAHUS
1) IEHHOCTHOTO OTHOIICHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAy4YHOMY HAacJeJulo, TOHUMaHUs 3HAYeHUsS XHUMHUYECKOW HAayKu B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU MHPOpMaruei o
MEePEIOBbIX JOCTMIXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX OO0 YCTPOWCTBE MHUpa U OOIIECTBA;
['paxkgaHCKOTO BOCIIUTAHUSA
2) TpeAcTaBiIEHUS O COLMAJIBHBIX HOPMaX M TNpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATEeIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
NeSATEeIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOU JE€ATENLHOCTH MpU
BBITIOJIHEHUHU YYEOHBIX, TO3HABaTEIbHBIX 3a/1a4, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce ATOW Yy4eOHOM NeATeNbHOCTH; TOTOBHOCTU
OIICHUBATh CBOE TIOBEJEHHWE M TIOCTYNKH CBOUX TOBApPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;
[leHHOCTH HAYYHOTO MO3HAHUS
3) MHPOBO33PEHUYECKUX TMPEJCTABICHUN O BEIIECTBE M XUMUYECKOW peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIIUX
OCHOBY JIJIl TOHUMAHHUS CYIIHOCTA HAyYHOW KapTUHBI MUpA; MPEJICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHON CPENOH, O POJIM XUMHH B MTO3HAHUU ITUX 3aKOHOMEPHOCTEM;
4) mo3HaBaTEIbHBIX MOTHMBOB, HAMPABIECHHBIX Ha TOJYYEHHE HOBBIX 3HAHHUU IO
XUMUH, HEOOXOIUMBIX 7151 OOBSICHEHUS HA0II0JaeMBbIX MTPOLIECCOB U SBJICHMUIA;
5) no3HaBaTeabHOM, MHGOPMAIIMOHHONW M YMTATENIbCKOW KYJIbTYPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPOM, JOCTYNHBIMU TEXHUYECKHUMHU CpEACTBAMU HMH(POPMALIMOHHBIX
TEXHOJIOTUH;
6) uHTepeca K OOYYCHHIO W TIO3HAHUIO, JTIOO03HATETHLHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K  CaM0OOpa30BaHUIO, TMPOEKTHOW W  MCCIEN0BaTEIhCKON
NeSATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHSA OOy4YEHUS B
JlaJbHEHIIEeM;




dopMupoBaHUs KyJIbTYPhI 310POBbS

7) oco3HaHUA LICHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKUA Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHMS TOCJIEACTBUI U HENPUSATHUSA
BpPEJIHbIX TPUBBIYEK  (YMOTpPEOJICHUS  aJIKOorojsi, HApKOTUKOB, KYpEHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBui O€30MacCHOCTH TIpuU  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peaIbHOM JKU3HU;

TpyroBOro BoCuTaHus

8) uHTEepeca K MPaKTUIECKOMY U3yUeHUI0 Mpodeccruil U Tpyaa pa3IudHoOro poja,
yBaXEHUE K TPYAYy U pe3yibTaTam TPYAOBOM NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUSI TPEAMETHBIX 3HAHUW 10 XWMHHU, OCO3HAHHOTO BBIOOpA
WHIUBUTyaJIbHOW TPAGKTOPUU MPOJOIIKEHUS 00pa30BaHus C YYETOM JTMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;
ycrenHon npodeccuoHaabHON eSITENbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUIA;
TOTOBHOCTh aJalITUPOBATHCS B TPOECCUOHATILHON Cpeie;

DKOJOTMYECKOTO BOCITUTAHUS

9) sKoJOrMYecKy 1eaecoo0pa3HOro OTHOLIEHUS K IPUPOAE KaK HCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHMS, MOHMMAHHUS IIEHHOCTH 3JI0POBOTO U
O0e3omacHOro o0pa3a KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
(GU3NYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUS IIEHHOCTU COOJIIOACHUS
npaBuiI 0€30MMACHOTO MOBEICHHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIMSIX,
YIPOKAIOIMIMUX 3J0POBbIO U KU3HU JIOJEH;

10) crocoOHOCTH TMPUMEHSTHh 3HAHMS, MOJy4aeMble NMPHU WU3YYCHUU XUMUH, IS
pelIeHUs 3a/a4, CBA3AHHBIX C OKPYKAIOUIEH NPUPOJHON CpENOM, IMOBBIIICHHUS
YPOBHSI ~ DKOJIOTUYECKOM  KYJNbTYphl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH WX PEIIeHHs TOCPECTBOM METOA0B Xumuu; 11)
HKOJIOTUYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHKATUBHOW U COLMAIIBHON MTPAKTHKE.

MeranpenMeTHbIE pe3yIbTaThl

B cocraBe MmeTanpeaMETHBIX PE3YJAbTATOB  BBIACISIOT  3HAUYMMbIE IS
dbopMHpOBaHUS MHPOBO33PECHHS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTOTe3a, (PaKT, cucTema, MPOIEeCcC, DKCIEPUMEHT W Jp.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUN U3 ATUX MPEAMETOB (HOPMHUPOBATH IMPEACTABICHUE O IEIOCTHON
HAy4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHbIE yUeOHbIE IeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble obOecreunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOMU
nesATeabHOCTH. MertanpeaMeTHbie  pe3ybTaThl OCBOCHHS 00pa3oBaTEIbHOU
IPOrpamMMBbl o XUMUU OTpaXaloT  OBJIAJICHUE  YHUBEPCAIbHBIMU
MO3HABATENbHBIMU JICUCTBUSAMU, B TOM YHCIIE:

bazoBbIMH JTOTHYECKUMU AEUCTBUAMU

1) ymeHueM uCHNOIB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHWI: PaCKPBIBaTh CMBICT XUMHYECKUX TOHSTHH (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKHW, YCTAHABIUBATh B3aMMOCBS3b C JIPYTUMU TOHSATUSIMH), HUCIOIH30BaTh
MOHSTHUS 711 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUI; BEIOMPATh OCHOBAHMSI U



KPUTEpUU ISl KIACCU(UKALMM XUMUYECKUX BEUIECTB M XUMHMUYECKHUX PEaKIUi;
yCTaHABJIMBATh NPUYMHHO-CJIECICTBEHHbIE CBS3M MEXAY OOBEKTaMU HU3y4YeHHUS;
CTPOUTD JIOTHUECKUE PACCYXJEHUS (MHIYKTUBHBIC, NEAYKTUBHbBIC, TI0 AHAJIOTUH);
JIeNIaTh BBIBOJIBI U 3aKJIFOUEHUS;

2) yMeHuWEeM TPUMEHSTh B TMpoOLecCe TIO3HAHUS TMOHATHS (IIPEIMETHbIE W
MeTarpeIMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEINH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBAThH MUPOKO MPUMEHIEMbIE B XUMHUH MOJICIIbHBIC MPEACTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJ 3JIEMEHTAa), XUMHUYeckas QopMmyja M ypaBHEHHE
XUMHUYECKON peakui — IMpH PelIeHUH Y4eOHO-TI03HABaTEIbHBIX 3a/1a4; C y4ETOM
TUX MOJEJBHBIX IMPEACTABICHUIN BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHBIC
OPU3HAKU H3YYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U XUMHUYECKHX
peaxkiuii; BBISIBIATH OOIME 3aKOHOMEPHOCTU, MPUYUHHO-CIIEICTBEHHBIE CBSI3U U
IPOTUBOPEUMS B U3y4aeMbIX MpoIleccax M SBICHUSX; IpearaTh KpUTEpUH AJIs
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNI; CAMOCTOSTENILHO BHIOMPATH
crioco0 perieHus] yueOHOU 3a7auu (CpaBHUBATh HECKOJBKO BapHAHTOB PEIICHUS,
BbIOUpaTh HamboJee MOAXOAANUMN C Y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPHUEB);

bazoBbIMU HCCIeI0BaTEILCKUMU ACUCTBUSAMHA

3) yMEHHEM HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHMS, a TaKXKE B KA4eCTBE OCHOBBI /sl (OPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYXKJIEHUH; 4) IpUOOpETEHNE OMbITa 1O
IUIAHUPOBAHMIO, OPTraHM3allUd M TPOBEACHUIO YYEHHUUECKHX HKCIIEPUMEHTOB:
yMEHHE HaOJI0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €rO
pe3ynbraT, (GopMyiupoBaThb O0OOIIEHMST M  BBIBOJABI 10  pe3yJbTaTam
IPOBEAEHHOIO ONBITA, UCCIEOBAHMS, COCTABIATh OTYET O MPOJAEIaHHOW padoTe;
Pa6oroii ¢ nundopmanmeit

5) ymeHueM BBIOMpaTh, AHANIM3UPOBATH W HMHTEPHPETUPOBATH HHQPOPMAIHIO
pa3IMYHBIX BUIOB U (DOPM MpEACTaBICHUS, MOTYIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4dHO-TIOMyJIAipHAsT  JIUTepaTypa XHUMHYECKOTO COACPIKAHMS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa); KPUTHUECKH OILIEHWBATH MNPOTHBOPEUYHBYIO U
HEJOCTOBEPHYIO HHPOPMAIHIO;

6) yMEHHEM MPHUMEHSATHh Pa3jIHYHble METOJAbI M 3alpOChl MPH MOUCKE U 0TOOpe
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJi BBIIIOJHEHUS
y4eOHBIX M TIO3HABATENBHBIX 3a/1a4 ONPENeIEHHOTO THIIA; MPUOOPETEHHE OIbITA B
00JacTH  WCHOJB30BaHHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KyJb TYpOW aKTUBHOTO WCIOJB30BAHUS PA3TUYHBIX ITOMCKOBBIX
CHCTE€M; CaMOCTOATENbHO BBIOMpPATh ONTHUMalbHYI0 (OpMy THpeacTaBiIeHUS
UHPOpPMALlUM W WUTIOCTPUPOBATH pEIIaeMble 3aJayd HECIOKHBIMU CXEMaMH,
auarpaMMamu, pyruMu GopMaMu rpa@uki U UX KOMOWHAIMSIMU;

7) yMEHHEM UCIHOJb30BaTh U AaHAIM3UPOBaTh B Ipolecce ydyeOHOW U
UCCIIEIOBATENLCKON J1eATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIIiCTBAa M TPAHCIOPTAa Ha COCTOSHUE OKPY’KAIOWIEH MNPUPOTHON
Cpenbl;



YHuBepcaabHBIMU KOMMYHUKATHUBHBIMU JE€HCTBUSMU

8) yMeHueM 3a7aBaTh BOIIPOCHI (B XOJ€E AUANOra W/HUIM JUCKYCCUM) IO CYILECTBY
oOcyxaaeMo TeMbl, (OPMYJIUPOBATH CBOM IPEIJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

9) mpuoOpereHue ombITa MPE3EHTALUN PE3YJIbTATOB BBIIOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (J1abOpaTOpPHOTO OMbITa, JA0OPATOPHON pabOTHI O UCCIEIOBAHUIO
CBOICTB BEILIECTB, Y4EOHOTO MPOEKTA);

10) 3amHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHMKAMHU MO3HABATEIHHON H
UCCJIEIOBATENLCKON JIESITENbHOCTH MPH PEUICHHH BO3HHUKAIOUIMX MpoOsieM Ha
OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHHUS MO3MUIUH (00CYXIeHwHs, OOMEH
MHEHUSMH, «MO3TOBBIE IITYpMbI», KOOpPAMHALMS COBMECTHBIX JEHCTBHM,
onpeziefieHue KPUTEPHUEB IO OLIEHKE KayecTBa BBIIIOJHEHHOW pabOTBl M [p.);
VYHuBepcaabHBIMU PETYISATUBHBIMU JE€HCTBUSIMU

11) ymeHueM caMOCTOSITENBHO OMPEAENATh LU JIEATeIbHOCTH, IUIAaHUPOBATb,
OCYLIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbosee 3PpeKTUBHbIE CITOCOOBI peleHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHUPOBATH
NPEUVIOKEHHBIA AJITOPUTM  JIEWCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAaHUU 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEAKLUAX;
OLICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBiICHHOW wuenu; 12)
YMEHUEM HCIIOJB30BATh U AHAJIU3UPOBATH KOHTEKCTHI, MpEJIaracéMble B yCIOBUU
3aJlaHUM.

[IpeameTHbIE pE3ynbTaThI

B cocraBe npeaMETHBIX pe3ysNbTaToOB MO OCBOEHHUIO 0053aTEIbHOIO COACpKaHMUS,
YCTAaHOBJICHHOTO JAaHHOW TNPUMEpPHOM padouell MporpaMMoM, BBIJEISIOT:
OCBOGHHBIE OOYYAIOIIUMUCS HAay4HbIE 3HAHWUS, YMEHHS M CIOCOOBI JEWCTBUH,
cnenuuueckue s MpeaIMeTHOW o0mactu «XUMHS», BHUIBI ACSITEIBHOCTU IO
NOJIy4YEHUIO HOBOIO 3HAHUS, €ro HWHTEpPOpETalMH, [peoOpa3oBaHUI0 U
NPUMEHEHHI0O B PAa3NIWYHBIX Y4YeOHBIX M HOBBIX CHTyanusix. IIpenMerHbie
pe3yabTaThl MPEICTABICHBI M0 TOAaM OOYYEHHS M OTPaxaroT cOPMUPOBAHHOCTD
y 00y4aromuxcst CJIeIYIOMNX YMEHHUI:

8 KIIACC

1) packppiBaTh CMBICI OCHOBHBIX XHUMHYECKHMX IIOHSATHI: aTOM, MOJIEKYyJa,
XUMUYECKUI  DJIEMEHT, IIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(ogHOpOJgHAsT M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJIIpHAasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
J0JI1 XMMHUYECKOTO AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTA,
OCHOBAHME, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCICHUSA, XMUMHUYECKas
peaxiusi, KiIacCU(PHUKAIUS PEaKIHii: peaklui COCIMHEHUS, PEaKIIUU Pa3IoxKEeHUs,
peakuuu 3aMELIEHUs, peakUuu OOMEHa, DK30- M SHJOTEPMHYECKHE DPEaKLUU;
TEIUIOBOM 3(PQEeKT peakiuu; siApO aroma, SJICKTPOHHBIA CJIOW aToma, aTOMHAas
opbutanb, paguyc aToMa, XHMHUYECKas CBsA3b, IMOJSIpHAs M HEMOJsIpHas
KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, HOH, KATUOH, AHUOH, PACTBOP, MaccoBas J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIKs) B pacTBOPE;



2) WIUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUU (cM. m. 1) u
NPUMEHSTH ATH MOHSITHS MPU OMUCAHUU BEUIECTB U UX MPEBpaALICHUM;
3) UCMOIB30BATh XUMHUUYECKYIO CUMBOJIMKY JUIsl COCTAaBJICHUS (hOPMYJ BEIIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN;
4) ompenensATb BaJEHTHOCTh AaTOMOB DJIIEMEHTOB B OWHAPHBIX COEIUHEHHUSX;
CTENEHb OKHCIICHUS DJIEMEHTOB B OWHApHBIX COEIUHEHMSX; MPUHAJIC)KHOCTD
BEILECTB K OMNpPEACIEHHOMY KJIacCy COeAMHEHUN Mo GopMyiiaMm; BUA XUMHUYECKOU
CBSI3U (KOBAJICHTHAS U UOHHAs) B HEOPTaHUYECKUX COCIMHEHUSAX;

5) packpeiBaTh cmbica Ilepuonmueckoro 3akoHa JI. WM. Menneneena:
JEMOHCTPUPOBATh  MOHMMAaHWE  IEPUOJMYECKONM  3aBHCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX MOJOXKeHus B lleproauueckoil cucrteMe; 3aKOHOB
COXpPAHEHUsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJEKYJISIPHOIO
y4eHHUsI, 3aKOHa ABOTaJpo; OMUCHIBATH M XapaKTEPU30BaTh TaOIMUHYIO (HOpMY
[leprnonnyueckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATUS «TJaBHas
noarpymnmna (A-rpynmna)» u «rnobounas noarpynna (b-rpynmna)», Massie u Oonbllne
NEpPUOJIbl; COOTHOCUTh  OOO3HAYEHHUsA, KOTOpbIE HUMEITCSI B  Tabiule
«Ilepuoguueckas cucrema xumuueckux odiemeHToB Jl. . Menneneeay ¢
YUCJIOBBIMUA XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB XHMHYECKHUX 3JIEMEHTOB
(coctaB W 3apsn sjapa, o0Illee YHCIO 3JIEKTPOHOB M paclpelesieHue HX 0
AIIEKTPOHHBIM CJIOSIM);

6) KiIaccuPUIMPOBATh XUMHUYECKHE OJIIEMEHTHI; HEOPraHUYECKHE BEIIECTBA;
XUMHUYECKUE peakinu (110 YUCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TeroBoMy b dexTy);

7) xapakTepu3oBaTh (ONMHUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOATBEPXKAAs ONUCAHHE NPUMEPAMU  MOJIEKYJIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

8) NpOrHO3MpPOBATH CBOMCTBAa BELIECTB B 3aBUCHMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa; BO3MOXXHOCTHU MPOTEKAaHUS XMMHYECKUX MPEBPAIICHUI B pa3IMYHBIX
YCIIOBHSIX;

9) BBIUMCIATH OTHOCUTENIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa Mo (popmyse COEeIWHEHUS; MAacCOBYIO
JIOJIF0 BEILIECTBA B PAcCTBOPE; MPOBOJUTH PACUETHl MO YPABHEHUIO XHMHYECKOU
peakuuy;

10) npUMEHSTh OCHOBHBIE OIEpAIlMU MBICIUTEIBLHOU JEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3AlINIO, KIIAaCCU(PUKALIMIO, BBISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€M — I UW3Y4YEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIIMii; €CTECTBEHHO-HAYyUYHbIE METOIbl TO3HAHUS — HaOJI0/IeHHE,
U3MEpPEeHUEe, MOJICTMPOBAHUE, DKCIEPUMEHT (pealbHbld UM  MBICICHHBIN);
11) cnenoBaTh mpaBuiiaM MOJIb30BAaHUSI XMMHUUYECKOW TOCYAOM U J1TaOOpaTOPHBIM
00opyI0BaHUEM, a TaKXkKe MpaBUiiaM oOpallleHusi C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMUA TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX ONBITOB TIO
MOJIyYEHUI0O U COOMpPAaHHIO Tra3000pa3HBbIX BEIIECTB (BOJOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JO0JIEM PacTBOPEHHOIO
BCILIECTBA; IUJIAHUPOBATh U MPOBOJAUTH XUMHUYECKHUE IKCIEPUMEHTHI IO



pacno3HaBaHUIO PACTBOPOB IIEJIIOYEH M KHUCIOT € MOMOIIBI HHIUKATOPOB
(;rakmyc, dheHondranienH, METUIOPAHXK U JIp.).

9 KITACC

1) packpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX TMOHSATHUNA: XUMUYECKHM DJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XUMUYecKas
peakiysi, XMuMUYEeCKasl CBSI3b, TEIIOBOM 3PPEKT peakiyu, MOJIb, MOJSIPHBIA 00BEM,
pacTBOp; AJIEKTPOJUTHI, HEDJIEKTPOJIHTHI, 3IEKTPOJUTUYECKAs JAMCCOLUALINS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUUECKOE paBHOBECHE, 0OpaTUMBbIe U
HeoOpaTUMble peakuuu, OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakLuy,
OKHCJIUTENb, BOCCTaHOBUTEIb, OKHCJIEHHME M BOCCTAHOBIIEHHE, aJUIOTPOINS,
aMm(pOTEepHOCTh, XMMHUYECKas CBA3b (KOBAJIEHTHAs, HOHHAs, METaJUIMYecKas),
KpUCTaJUIMYECKasi PEeIETKa, KOPPO3Us METAILIOB, CILIABbl; CKOPOCTh XWMHUYECKOU
peakuuu, npeaenbHo gomyctuMmas konuentpauus (I[11K) BemecTsa;

2) WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHHA (cM. 1. 1) u
IPUMEHSTH ATH MOHSITHS MPU ONMUCAHUU BEUIECTB U UX NMPEBPALICHUM;

3) KCronb30BaTh XMMUYECKYI0 CUMBOJIMKY JJI COCTaBlIeHUs (POpMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) onpenensATh BAJEHTHOCTb M CTENEHb OKHUCICHUS XUMUYECKHUX 3JIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOr0 COCTaBa; MPHUHAJJIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy COEAMHEHUH 1o (GopMysiaM; BHJ XUMHUYECKOW CBs3U (KOBaJeHTHasd,
MOHHas, METaJUIMYeCKas) B HEOPraHMYECKHX COEAMHEHUAX; 3apsA] HOHa IO
XUMHUYECKON (popmyIie; XapakTep cpeibl B BOJIHBIX PacTBOpaX HEOPTaHUYECKUX
COEIMHEHMM, TUIT KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEILECTBA;

5) packpeiBath cmbicn [lepuogmueckoro 3akona J[. WM. MennaeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHUE: ONUCHIBATh U XAPAKTEPU30BaTh TAOINYHYIO
dopmy Ilepuoguyeckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB: Pa3jiuvaTh MOHSATHUS
«rnaBHas noArpynna (A-rpymma)» u «rmodouynas noarpynmna (b-rpynmna)y», mansie u
OOJbIIME TEPUOJbl; COOTHOCUTH  OOO3HAYEHUS, KOTOpbIE HMMEITCA B
NEPUOINYECKON TaOIUIE, C YMUCIOBBIMH XapAKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsAl sApa, oOLIee YHUCIO BJIEKTPOHOB U
pacrnpeiefieHUe UX MO JIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COEIMHEHHI B Mpe/ierax MajblX MEPUOIOB
Y TJIABHBIX MOJATPYII C YYETOM CTPOSHHS X aTOMOB;

6) xiaccuUIMpPOBATH XMMHYECKHUE DJIEMEHThI; HEOPraHMYEeCKHE BEIIECTBA;
XUMUYECKHE PeaKlMu (110 YUCIY U COCTaBy YYaCTBYIOIUX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3(G(}eKTy, M0 H3MEHEHUIO CTENEeHEeW OKHUCICHHUS XUMHYECKHX
3JIEMEHTOB);

7) xapakTepu3oBaTh (OMHCBHIBATh) OOIIME U CHEU(UUECKHE XHUMHYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAAsl OMNHUCAHHE MPUMEpaMU
MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XWMHUYECKUX PEAKLMUH;
8) COCTaBJISITH YPAaBHEHHSI SJEKTPOJIUTUYECKON JUCCOLMALIMN KUCIIOT, HIEN0YEH U
COJIeH; TIOJTHBIE U COKpAlIEHHbIE YPaBHEHUS peaKlMii HOHHOTO 0OMEeHa; ypaBHEHUs
peakuMii, MOATBEPKIAOIIMX CYIIECTBOBAHUE TE€HETHYECKOW CBSI3U MEXKIY
BELIECTBAMHU PA3JIMYHBIX KJIACCOB;



9) packpbiBaThb  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUi
MOCPEJICTBOM  COCTaBJIEHUSI dJEKTPOHHOro OamaHca dTux peakuuit; 10)
IPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS;
BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUI B PAa3JIMYHBIX YCIOBUSIX;
11) BBIUMCIATH OTHOCUTENBbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO0 XMMHYECKOrO 3JeMeHTa 1Mo (opMmyse COSIUHEHUS; MACCOBYIO
JIOJIX0 BELIECTBA B PacTBOPE; IPOBOAUTH PACYETHI MO YPABHEHUIO XUMHUYECKOUN
peakuu;

12) cnemoBaTh MpaBWiiaM TOJIb30BAHUS XUMHUYECKOW TOCYAOM U JTaOOpaTOPHBIM
obopynoBaHMEM, a TaKXKe TIpaBuiIaM oOpaIeHus: ¢ BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMUA TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHHIO U COOUpaHUI0 ra3000pa3HBIX BEMIECTB (AMMHUAKA U YTIIEKUCIIOTO Ta3a);
13) mpoBOAUTH peakiuM, MOATBEPKIAIONINE KAaY€CTBEHHBIH COCTaB Pa3IMYHBIX
BEILIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUIAOPOMHUI-, UOIUI-, KapOOHAaT-,
docdar-, cunmkar-, cynbdhar-, THAPOKCUI-UOHBI, KAaTUOHBI AMMOHHUS U HOHBI
M3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPraHUYECKHUX
BEILECTB;

14) npuMeHATb OCHOBHBIE OINEpPALMU MBICIUTEIBHOU AEATENBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIlEHHE, CUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJIICJCTBEHHBIX CBSI3€M — 11 M3Yy4YEHUS CBOWCTB BEHIECTB M XHUMHYECKUX
pEaKInii; eCTECTBEHHO-HAYYHbIE METO/IbI MMO3HAHUS — HAOII0/IEHNEe, U3MEPEHHE,
MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIN U MBICJICHHBIN )



II. COAEPKAHUE YYEBHOI'O KYPCA

8KJacc

Paznen 1. OcHoBHbIe MNOHATHS XUMHHM (YPOBE€Hb AaTOMHO —
MOJIEKYJIAPHBIX NpeAcTaBJIeHUI)

Tema 1. «IlepBoHayaJIbHbIe XUMHYECKHE MOHATHUD (21 1ac)

[Ipenmer xumun. Xumusg KakK 4acThb €CTECTBO3HAHUA. BemecrBa u HX
cBoicTBa. UncThle BellecTBa U cMeCH. MeToIbl II03HAaHUA B XMMHUHU: HAOJIIOJIEHHE,
skcrepuMeHT. [Ipuembl Oe3omacHO pabOThl C OOOPYTOBAaHMEM M BEIIECTBAMH.
CrtpoeHue 1miaMeHu.

Yuctoie BEIICCTBA N CMCCH. CriocoObl OYHCTKH BCIICCTB. OTCTAaHMBAHUC,
(I)I/IJIBTpOBaHI/Ie, BBIIIAPUBAHUC, KPpHUCTAJLIW3alus, AUCTUIIIAINA. dusznyeckue u
XUMHYECKHE SIBICHUS. XUMHUUYECKHUE PCaKIuu. HpI/ISHaKI/I XUMHUYCCKHUX peaKuHﬁ 141
YCJIIOBUA BOBHUKHOBCHUS U TCUCHUS XUMHYCCKHUX peaKHHﬁ.

ATOMBI, MOJIEKYJIBI M MOHBL. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO
ctpoerns. Kpucramnmuueckue u  amopduble BemecTBa. Kpucramiueckue
pEelIeTKU: MOHHAs, aTOMHAas M MOJEKYyJsipHas. IIpocTeie M ClOKHBIE BEIIECTBA.
XUMUYECKUN JJeMEHT. Metajuibl M HeMeTaulbl. ATOMHAs €JUHHLA MAacChl.
OTtHocuTeNbHAsE aTOMHAst Macca.  SI3bIK XMMUU. 3HAKA XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BeIeCTBa. XuUMUdeckue (Gpopmyssl. OTHOCUTENbHAsS
MOJIEKyJsipHas Macca. KadeCTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BELIECTBA.
Beruncnenus no xumuueckuM popmynam. MaccoBast 10511 XUMHUYECKOIO JIEMEHTA
B CJI0KHOM BEILIECTBE.

BaneHnTHOCT, XuMHUYECKMX 3JeMeHTOB. OmpeieneHue BaJE€HTHOCTU
JIEMEHTOB 1O ¢dopMmynamM OWHApHBIX coeauHeHUi. COCTaBJICHHE XUMHUYECKHUX
(dbopmys OMHAPHBIX COEAMHEHUH MO BAJIEGHTHOCTH.

ATOMHO — MOJIEKYJIIDHOE yYE€HHE. 3aKOH COXPAaHEHHMS MacChl BELIECTB.
Kuznap u pesrenbHOoCcTh M.B. JlomoHOCOBa. XWMHUECKHE YypaBHEHHS. THIIbI
XAMHUYECKUX PEAKIUH.

IIpakTuyeckas padora Nel. [IpaBuna TexHuku 6e30macHOCTH MpuU paboTe
B XHUMHYECKOM KabwHeTe. O3HAKOMJICHHE C JIa0OpAaTOpPHBIM O00OPYIOBAHUEM.
CrpoeHue 1iaMeHu.

IIpakTuyeckas padora Ne2. OuricTKka 3arpsi3HEHHON TOBAPEHHOU COJIH.



JemoncTpanun. JlabopatoprHoe o0OpyqOBaHWE W TPHEMBI OE€30TaCHOM
pabotbl ¢ HUM. CrocoObl OYMCTKHA BEIIECTB: KPUCTAJUIM3ALUS, TUCTUIUIALINS,
xpoMmarorpadus. HarpeBanue caxapa. HarpeBanue napaduna. I'openne napaduna.
B3aumoseiicTBrue pacTBOpoB: KapOOHAaTa HATPUsl M COJITHOM KHUCJIOTHI, Cysbdara
M€ U TUAPOKCHIA HATpus. B3auMoaeicTBHE CBEXEOCAKICHHOTO THIPOKCHIA
MEJIU C paCTBOPOM TJTFOKO3BI ITPU OOBIYHBIX YCIOBUSIX U MPU HATPEBAHHH.

[IpuMepsl MPOCTBIX U CIOKHBIX BELIECTB B PA3HBIX arperaTHbIX COCTOSTHUSX.
[ITapocTepKHEBBIE MOJEIN MOJIEKYJ METaHa, aMMHaka, BOJBI, XJOPOBOAOPOJA,
okcuga yraepojga (4). Mopaenn — KpUCTAUIMYECKUX — pemeToK.  OIbITHI,
HOJITBEPKJAIOLIUE 3aKOH COXPAHEHUSI MacChl BEIIECTB. XUMUYECKUE COEANHEHHUS
KOJIMYECTBOM BeIIeCTBa 1 MOJIb.

JlabopaTtopHbie onbITbI. PaccMOTpeHHE BEIIECTB C  Pa3IMYHBIMHU
¢uznyeckuMu cBoiicTBaMu. Paznenenue cmMecu ¢ momoulblo Maruura. [Ipumepst
Gu3NYECKUX U XUMHYECKHX SIBICHUU. Peakiuu, WIIIOCTpUPYIOIIME OCHOBHBIE
INPU3HAKU XapaKTepHBIX peakuuu. O3HaKOMIIEHUE ¢ 00pa3liaMy MPOCTHIX BEIIECTB
(MeTasuIbl U HEMETAJUIbI) U CJIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX OPOI.

Pacyernble 3agaun. BplunciieHUE OTHOCUTEIIBHOW MOJIEKYJIIPHOM MACChI
BelecTa 1no (gopmyne. Belunuciaenne MaccoBoil AOIU 3l€MEHTa B XMMHUYECKOM
COCMHEHUU. Y CTAaHOBJICHHE TMpoCTeiiel (GopMysbl BeElIeCTBA MO MaCCOBBIM
JOJISIM  DJIEMEHTOB. BBIUMCIIEHMST 1O XUMHYECKMM YPaBHEHUSIM MACChl WU
KOJIMYECTBA BEUIECTBA II0 M3BECTHOM Macce€ WIM KOJUYECTBY OJIHOTO U3
BCTYMAIOIINX B PEAKIIUIO WJIU MOJYYAIOIIUXCS BEIECTB.

Tema 2. «Kucaopoa. I'openune» (5 yacos)

Kucnopoa. Haxoxnenue B npupose. [loayuenue kucinopoja B 1aboparopuu
Y IPOMBINUIEHHOCTH. DU3nueckue u XUMUYECKHE CBOMCTBA KUCIOpoAa. [ opeHue.
Oxkcupsbl. Ilpumenenne kuciopona. KpyroBopor kuciopoma B mnpuponae. O30H,
ayoTponus kucioposa. Bo3ayx u ero cocras. 3amurta aTMOC(hepHOTO BO3/TyXa OT
3arpsA3HECHUN.

IpakTnueckas padora Ne3 [Tonydyenue u cBoiCcTBa KUCIOPO/Ia.

JdemoncTpanuun. @usnyeckue cBoucTBa Kuciopona. llomydenune w
coOupaHue KHCIOpOJa METOJOM BBITECHEHHS BO3JyXa M BOJBI. Y CIOBUSA
BO3HUKHOBEHUS M TIpEKpanieHus roperus. OnpeneneHrne coctaBa BO3ayXxa.

JlaGopaTopHbie onbIThbl. O3HaKOMIICHHE C 00pa3IiaMHi OKCHIOB.
Tema 3. «Boxopom» (3 uaca)

Bonopoa. Haxoxnenue B mpupozae. [lonydenne Bogopoa B mabopaTopuu
MPOMBINLICHHOCTH. PU3MYECKUEe U XMMUYECKHE CBOMCTBA BoJopoja. Bogopoa —



BOCCTaHOBHTEIb. Mepbl 0e30macHOCTH MpU padoTe ¢ BogopoaoM. lIpumeHenue
BOJIOPOJIA.

IIpakTuueckass padora Ne4. I[lomydyeHuwe BOAOpPOJAa MW M3YUYEHHE €TO
CBOMCTB.

demoncrpanun. Ilomydyenue Bomopoma B anmapare Kwuma, mpoBepka
BOJOpOJa Ha YHUCTOTY, TOPEHHE BOJOPOAA, COOMpaHUE BOJOPOJA METOIOM
BBITECHEHUS BO3/yXa U BOJBI.

JlaGopaTopHsble onbIThl. B3anmoaeiicTBrue Bojopoaa ¢ okcuaom meau (11).
Tema 4. «<Boaa. PactBopbi» (8 yacos)

Bopga. MeTtobl onpeneneHuss CocTaBa BOAbl — aHAIN3 U CUHTE3. DU3NYECKHUE
cBolicTBa BOJbl. Bojma B mpupose M crnocoObl €€ OYMCTKUA. Ajlparus BOJBI.
Xumuueckne cBoucTBa BOAbl. [Ipumenenue Boabl. Boma — pacTtBOpuUTEND.
PacTBopuMOCTh BelIecTB B Bojie. MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTRBA.

JemoncTpanuu. Ananus Boabel. CuHTe3 BOAbl. B3anmopaelcTBue BOJABI C
HAaTpUEM: KaJbllUEM, MAarHheM, OKCHJOM KaJblUs, OKCHIOM yriepoaa (4),
okcuyioM ¢dochopa (5) M HCHBITAaHUE MOJYYEHHBIX PACTBOPOB HHAMKATOPAMH.
3HAKOMCTBO ¢ 00pa3laMu OKCHJIOB, KMCJIOT, OCHOBAHUM U coJiei. HeliTpanuzarus
HIEI0YM KUCIOTOW B MPUCYTCTBUU UHIUKATOPA.

Pacuérnble 3agaum. Haxoxaenue wmaccoBoMl JOJHM  PAaCTBOPEHHOTO
BEIIECTBA B pacTBOpe. BpIuncieHne MacChl paCTBOPEHHOTO BEIIECTBA U BOJBI JJISI
IIPUTOTOBJICHUS PACTBOPA ONPEACIEHHOW KOHIICHTPALIUH.

Tema 5. «KosiuuecTBeHHbIE OTHOILIEHUSI B XUMUI» (5 4acoB)

KomnuectBennble oTHONIEHWS B XuMuHU. KoanmuecTBo BemiectBa. MOJIb.
Mounspras macca. 3akoH ABoranapo. MomsapHbiii 00bemM ra3oB. OTHOCHUTETbHAS
MJIOTHOCTH Ta30B. OOBEMHBIC OTHOIICHUS Ta30B MPU XUMHUUECKUX PEAKIIUIX.

Pacuernblie 3agaun. OObEMHBIE OTHOIICHHUS Ta30B MNPU XUMHUUYECKUX
peaKusXx.

Tema 6. «BaxHeiillue KJacChl HEOPraHUYECKHUX CcOequHeHUi» (12
4acoB)

Baxneime Kiaccel HCOPraHn4CcCKux COGHHHGHHﬁ. OKCH,HBI: COoCTasB,
KJ'IaCCI/I(I)I/IKaHI/I}I. OCHOBHBIC U KHMCJIOTHBIC OKCHFHI. HOMGHKJIaTypa OKCHIOB.
du3nYeCKre U XUMUUYCCKHUE CBOﬁCTBa, INOJIYYCHUC U IIPUMCHCHNC OKCHUIOB.



I'unpoxcuasl. Knaccudukanus ruapokcuon. OcnoBanus. Coctas. Lllenoun
U HepacTBOpuUMbIE OcCHOBaHuA. HomeHknatypa. PuU3MYECKHME U XUMHUYECKHUE
CBOMCTBA OCHOBaHWW. Peakuusa Heutpanmzauuu. IlojlyueHMe W NpUMEHEHHUE
OCHOBaHUMN. AM(OTEpHBIE OKCUIBI U THAPOKCHUIBI.

Kucnotel. CocraB. Knaccudpukauusa. Homenkmarypa. Pusmdeckue W
XMMHYECKHE CBOMCTBA KUCJIOT. BBITECHUTENBHBIN Psii METAJLIOB.

Comu. CocraB. Knaccudukanusa. Homenknatypa. dusnueckue cBOMCTBa
coneil. PactBopuMoOCTh cojield B Boje. XUMHYECKHe cBoWcTBa cojieid. CriocoObl
nony4yeHus cosier. [Ipumenenne conen.

'eHeTnyeckass CBsI3b MEXIAY OCHOBHBIMH KJIACCAMU HEOPraHUYECKHUX
COEJIMHEHUM.

IIpakTuyeckas paGora NeS «PemieHue sKCIEpUMEHTAJIBHBIX 3a/lady IO
TeMe « OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCIUHEHUIN.

JemoncTpanun. OOpasupl OKCUAOB, KHUCIOT, OCHOBAaHMWA M COJIEH.
Heltpanu3zanus 1meaouu KUciaoTol B MPUCYTCTBUU UHIUKATOPA.

JlaGopaTopubie onbITbl. ONBITH, MOJATBEPXKAAIOINIME XUMHUUYECKHE
CBOMCTBA OKCHJIOB, KUCJIOT, OCHOBAaHMI M COJICH.

Paspen 2. . Ilepuoamueckuil 3aKOH H IePUOAMYECKAs cHCTeMa
xumn4yeckux ieMeHToB .. MenneneeBa. CTpoeHue aroma

Tema 7. «llepuognyeckui 3aKOH W TMEPUOAMYECKAsT CHCTeMa
xumun4yeckux iemMeHToB .. Menaeneesa. Ctpoenue aroma» (7 4acoB)

[lepBbie MONBITKM KiIacCU(UKAIMU XUMUYECKHX 3JIeMEHTOB. lloHsTHE O
rpynnax CXOIHBIX AJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA LIEJIOYHBIX METAJLIOB U
rajgoreHoB. bnaropogneie rasel.  Ilepmommueckuit 3axkon [[.M.Menneneesa.
[lepuonnueckass cucTtemMa Kak €CTECTBEHHO — HayyHOe KiaccupuKanus
XUMHYECKHX JJIeMeHTOB. TabmuuHasi ¢opma mpencTaBieHus Kiaccudukammu
XUMUYEeCKUX aneMeHTOB. Ctpykrypa Ttabnuusl «[lepuonuueckas cucrema
xumuueckux amemeHToB JI.M. MenaeneeBa» (kopotkas popma): A- u b- rpynmsi,
nepuoAbl. PU3NYECKHUN CMBICI TOPSIAKOBOIO 3JIEMEHTA, HOMEpa NEepUoia, HoMepa
TpyNMbl (151 3JIEMEHTOB A-TpyIi).

Crtpoenue aroma: sSiApo W 3JIEKTpOoHHAsE 00o0Jsouka. COoCTaB aTOMHBIX SAEP:
IPOTOHBI M HEUTPOHBL. WM30Tombl. 3apsig aTOMHOIO fA]pa, MaccOBOE YHUCIIO,
OTHOCHTeNnbHass aToMHas Macca. CoBpeMeHHass (GOPMYJIMPOBKA TOHATHUS
«XUMHUYECKHI 2JIEMEHT.



DOnexkTpoHHass 000JI0YKAa aToma: TMOHSATHE OO0 DHEPreTHYECKOM YpPOBHE
(9JIEKTPOHHOM CIIO€), €ro €MKOCTH. 3alOJIHEHHE SJIEKTPOHHBIX CIIOEB y aTOMOB
DIIEMEHTOB TIEPBOTO — TpeThero mnepuogoB. CoBpeMeHHas (HOPMYIUPOBKA
NEPUOANYECKOTO 3aKOHA.

3HaueHWe nepuoAudeckoro 3akoHa. Hayunele poctmwxkenus ..
MenpaeneeBa: MCHPABICHUE OTHOCHUTENBHBIX AaTOMHBIX MAacC, MPEACKa3aHUE
CYLIECTBOBAHUSI HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKM XHUMUYECKUX 3JIEMEHTOB
B nepuoandeckoit cucreme. JKusnsb u aedarensHocts .M. Mennaeneena.

IIpakTuueckass padora Ne6 «lI3ydyeHue KHUCIOTHO-OCHOBHBIX CBOWMCTB
TUAPOKCHUIOB, 00PAa30BAHHBIX XUMUUECKIUMH dJIEMEHTaMU 3 Ieproa.

JdemoHncTpanun.  Pu3nyeckHue  CBOWCTBA  WLIEJIOYHBIX  METAJUIOB.
BzaumoneiictBue okcumoB HaTpus, MarHus, Qocdopa, ceppl ¢ BOIOIA,
VCCIICJOBAHUE CBOWCTB IOJIYYEHHBIX IPOAYKTOB. B3ammopencrsue Hatpus u
Kanus ¢ Bogou. dusznueckue CBOKWCTBA rajJOreHoB. B3auMoaencTBre altOMUHUS C
XJIOpOM, OPOMOM U HOOM.

JlaboparopHble ONbITBI. BpITECHEHME TrajgoreHaMu JApyr Japyra Hs3
pacTBOpoOB cosiel. B3ammonencTeue r’uApoKCua IMHKA C pacTBOPAMM KHUCIIOT H
[IeJI0YEH.

Paznen 3. CTtpoeHnue BemecTna.
Tema 9. «CTpoeHue BemecTBa. XuMu4eckas CBA3b» (7 4acoB)

DNEeKTpOOTPULATENBHOCTh XUMHUYECKUX 3J€MEHTOB. (CHOBHBIE BH[BI
XUMHUYECKON CBA3M: KOBAJEHTHAs HEIMOJISIPHAsI, KOBAJIECHTHAs MOJSpHAs, UOHHAS.
BaneHTHOCTh 2J€MEHTOB B CBETE JJIEKTPOHHON Teopun. CTENEHb OKHUCIIECHUS.
[IpaBuiia onpeneneHus CTeneHen OKUCICHUS DIEMEHTOB.

JdemoHcTpanuu. Moaenu KpUCTAUIMYECKUX PELIETOK KOBAJIEHTHBIX WU
MOHHBIX coequHeHni. ConocraBiaeHne HU3NKO-XUMHUECKUX CBOMCTB COCAMHEHUN
C KOBAJICHTHBIMU Y HOHHBIMU CBA3SIMU.

9 kiacc
IToBTOpEHME HEKOTOPHIX BOMIPOCOB Kypca Xumuu 8 kiacca (2 4)

CBoiicTBa Ba)XHEWIIMX KJIACCOB HEOPraHUYECKUX COEAMHEHUI B CBETE
TEOPUH INEKTPOIUTHIECKON TUCCOLNUALNH.

IIpakTuyeckasi padora 1

Pemenue skcnepuMEHTaNbHBIX 3a7ad4 IO TeMaM «BaxHedmme Kiacchl
HEOPraHWYECKUX COEAMHEHUN» U «Peakluu HOHHOTO OOMEHay.

Tema 1



OxucanTeIbHO-BOCCTAHOBUTEJIbHBIE peakiuu (4 1)

OrnpeneneHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakinil. OKUCIUTENN U
BOCCTaHOBUTEIH. OKUCIUTENBHO-BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTb.
CocTaBiieHUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOAOM
AJIEKTPOHHOTO OajaHca.

JdeMoHcTpanuu

1. BaumoeiicTBue COITHOM KUCIOTHI C IMHKOM M OKCUIOM KaJIbIIUSI.

2. I'openue cepsl (yris) u B3aumozeiictsue okcuaa cepsl (IV) ¢ Bogoi.

JlabopaTopHsblii onbIT 1

OKUCAUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

Tema 2
Iepuoanueckuii 3akoH u Ilepuoamyeckass cucTreMa XUMHYECKHUX
jaemenToB JI. U. MeHnaeneeBa — OCHOBa M3y4YeHHMsl M IpeICKA3aHUA

CBOVICTB 3JIEMEHTOB M UX coeAMHeHu# (4 1)

[lepBbie MOMBITKU KIacCU(DUKAUKN XUMUYECKUX dieMeHToB. OtkphiTHe 1. .
MenzeneeBbiM TepUOAUUYECKOrO 3akoHa. IIpenckazarenbHas pojb  3TOrO
oTkpbiTus. llepuognueckuit 3akoH u Ilepuoanueckass cucremMa XUMHUYECKHX
anemeHtoB J[. M. MenneneeBa B CBETE€ COBPEMEHHBIX IPEIACTABICHUU.
[Teppoanyeckoe HM3MEHEHHUE CBOMCTB aTOMOB, MPOCTBHIX M CIIOXHBIX BEIIECCTB
(oxcunoB, ruapokcusoB). CoBpeMmeHHas (GOPMYJIHUPOBKA MEPUOAUUYECKOTO
3akoHa. [Ipu4MHBI MEPUOJUIHOCTH CBOMCTB SJEMEHTOB M OOpPAa30BAHHBIX WMH
BEIIECTB. XaPAKTEPUCTUKA XUMUYECKOTO 3JIEMEHTA U €r0 COCIMHEHN HA OCHOBE
MoJIOoKeHUs: neMeHTa B llepuoamueckoit cucteMe. 3HaUYCHHE MEPUOIUYECKOTO
3aKOHA JUIS Pa3BUTUA HAYKM W TEXHHUKHA. POJIb MEpUOAMYECKOrO 3aKOHA B
CO3JJaHMM Hay4yHOU KapTuHbl Mupa. Hayunsiii nogsur 1. 1. Menneneena.

JdemoHcTpanumn

1. ITepuognueckas cucrema xumuueckux 3neMmeHToB . M. Menaeneena.

2. Kunopunem «OKuznp u HayuyHas pgestenbHocTh J[. M. MenneneeBay
(bparmenT).

JlaGopaTopHbIii ONBIT 2

CyIIHOCTb SBJIEHUS IEPUOJUYHOCTH.

Tema 3

Boaopona u ero Baxxkneiimme coequuenus (7 1)

Boaopon — XUMHYECKUHU DJIEMEHT. Crpoenue aToma,
ANEKTPOOTPUILIATELHOCT, M CTENeHW okucieHus. l[lomoxkeHnue Boaopoaa B
ITepuonnueckoit cucreme. Bomoponx — mnpocroe BemecTBo. Moiekyna

Bojopona. Haxoxnenune B mpupoze. [lomydenne Bogopoaa u ero (puandecKue
CBOMCTBA.  XUMHUYECKHE  CBOWMCTBA  (OKUCAUMENbHO-80CCMAHOBUMENbHAS
080licmeeHHOCMb) BOAOPOJA: B3aWMOJECHCTBUE C HEMETAJUIAMH, AKMUGHbIMU
Memaniamu 1 OKCUIAMU METAIIOB. BOIOpOT — 3KONOTMYECKH YUCTOE TOILINBO.
[Ipumenenue Bogopoaa. Mepsl NpeaoCTOPOKHOCTH MpU paboTe ¢ BOJAOPOIOM.
MonspHbiii 00beM rasa.

OTHOCUTENBHAS TUIOTHOCTH ra30B.

Oxkcup Bonopoaa — Boaa. Cocras, CTpOEHHE.



XUMHYECKUE CBOMCTBA BOJBI: B3aUMOJICMCTBUE C AKTHUBHBIMM METAJUIAMU
(IIETOYHBIMU M IIEJIOYHO-3€MEJbHBIMU) W OKCHUJAMHU 53TUX METAIOB, C
KHCJIOTHBIMA OKcHAaMu. KHCIOTHO-OCHOBHBIE CBOKCTBa BOAbL. KpyroBopor
BOJbI B ipupoje. Boaa u 3mopoBbe. OxpaHa BOJHBIX pecypcoB. OUnucTKa BOABI.

JdeMoHcTpanuu

1. Ilomydyenue BoAOpOJa M O3HAKOMJIEHHE C €ro (U3MYECKUMHU U
XUMHUYECKUMHU CBOMCTBAMH.

2. Mojienb MOJIEKYIIbI BOJIBL.

3. OuucTka BOJbI IEPErOHKOM.

4. BzaumogeiicTBue Bonbl ¢ HaTpuem, okcugoMm ¢ocdopa (V) u okcuaom
KaJIbI[Us1, UCTIBITAHHUE MOJYYEHHBIX PACTBOPOB TUAPOKCUIOB UHIUKATOPAMH.

PacuerHble 3a1aun

1. Pacuetsl ¢ ucnonp3oBaHueM (U3NYECKON BETUUMHBI «MOJIAPHBIA 00BEM
razay.

2. OnpeneneHne OTHOCUTEIBHON MIIOTHOCTHU Ta30B.

3. BpiuncneHue no ypaBHEHUSIM XMMUYECKHX pEaKIHii 00beMOB ra3oB IO
U3BECTHOM MACCE WJIM KOJIMYECTBY BEIIECTBA OJTHOTO U3 BCTYMAOLIUX B PEAKIUIO
WK 00pa3yroNINXCcsl B pe3yJIbTaTe peaKiuy BEIECTB

Tema 4

I'anorens! (6 4)

OOmasi XxapakTepUCTHKa TaJOr€HOB HAa OCHOBE MOJOXEHHUS XHUMHUYECKUX
anemeHToB B Ilepuogmueckoil cucreme. CXOACTBA M Pa3IUudsg B CTPOCHHUU
aTOMOB  3JIEMEHTOB  MOArpynnbl. MOJEKyJabl  MOPOCTHIX  BEHIECTB U
rajoreHOBOAOPOAOB. PU3NUYECKHE U XUMUYECKHE CBOMCTBA raJIOT€HOB.

Xn0op — XuUMHUYECKUH 351eMeHT. CTpoeHHe aToMa, 3JIEKTPOOTPULIATEIbHOCTb
U CTENEHb OKHCIEHHs. XJIOp — IpOCTOE BemecTBo. Haxoxaenue B mpupone.
[Toydyenue xsiopa u ero puznyeckue CBONCTBA, pACTBOPUMOCTD B BOJIE (XJIOpHAs
BOJA), ACHCTBUE HA OPraHU3M. XMMUYECKHE (OKUCITUTEIbHBIE) CBOMCTBA XJIOpA:
B3aUMOJICHCTBUE C METAJIIaMU U BOJIOPOJIOM.

[Ipumenenue xopa.

XJIOpOBOOPOJ M COJIAHAs KHUCIIOTa: MOJydeHue, cBorcTtBa. KauecTBeHHas
peaKkuus Ha XJIOpUI-UOH.

®dtop, 6poM, noa. CpaBHUTENbHAS XapaKTEPUCTUKA OKUCITUTEIbHBIX CBOMCTB
rasoreHoB. KauecTBeHHbIe peakiiuu Ha OpOMU/I-, MOIU-UOHBI U HO/I.

[IprMeHeHne raoreHoB U UX COSUHEHHM.

JdemoHcTpanumn

1. O6pa3ibl rajJoreHoB — MPOCTHIX BEIIECTB.

2. TlonyyeHue XJIOPHOM BOIBI.

3. ObecuBeunBaHre XJIOPHOM BOJON KPACSIIMX BEIIECTB.

4. CpaBHEHHE pACTBOPUMOCTH MOJA B BOAE, BOJHOM PAacCTBOpPE MOJNIA KaIus
U OPraHUYECKUX PACTBOPUTENSIX (CIUPTE).

5. Ilomy4yeHue XJa0poBOIOPOIA U COJSTHON KUCIIOTBHI.

JlaGopaTopHblii onbIT 3

BriTecHeHHEe OAHUX TaJIOT€HOB IPYTUMHU U3 COSTMHEHUN (TallOTeHUIOB).

JlaGopaTopHblii onbIT 4



PactBopuMocTs OpoMa 1 MOjla B OPTAaHUYECKUX PACTBOPUTEIISX.
JlaGopaTopHblii onIBIT 5

Pacno3naBanue nona.

JlaGopaTopHblii onibIT 6

Pacno3naBanue xyopuji-, OpoMua-, MOAUI-MOHOB B paCTBOPAX.
IIpakTuyeckasi padora 2

["amoreHsi.

PacuerHble 3a1aun

Pemenue 3amad mo marepuaiy TEMBI.

Tema §

CkopocTh XUMHYECKHUX peakiuii (2 1)

[IoHsiTHE O CKOPOCTM XHWMHMYECKOM peakuuu. Peakunu TOMOTEHHBIE U
rereporeHHbie. DakTOpbl, BIHUSIONIME HA CKOPOCTh XUMHUYECKHX PEaKIUM:
NPUPOJIa, KOHILIEHTpAlMsl BEIIECTB, IUIOLIAAb IMOBEPXHOCTU CONPHUKOCHOBEHUS
pearupyronmux BeIecTB, TEMIIEpaTypa U KaTaau3aTop.

HeobOpartumeble un oOpatumbie peakunu. Kiiaccudukanus XuMUYECKUX PeaKkiui.

JdeMoHcTpauuu

OnbIThl, MOKAa3bIBAIOIINE 3aBUCUMOCTb CKOPOCTH XHWMHYECKHUX PEAKIUN OT
OPUPOABLl PEArupyrolIuX BeIIeCTB (B3aUMOJCHCTBUE aIIOMUHUS W JKeje3a C
COJIAHOM KHUCIIOTOM WM B3aUMOJCHMCTBUE IIMHKA C YKCYCHOW W COJSHOM
KHCJIOTaMM), KOHLIEHTPALIMKU U TEMIIEPaTyphbl (B3aUMOICHCTBUE IIMHKA UM OKCUJA
mMeau(Il) ¢ cepHOMl KHMCIOTOM pa3IMyHOM KOHLEHTPAUUMU MpPH Pa3IUUYHbIX
TeMmrepaTypax), Kataauzaropa (pa3iokeHue NepoKCua BOAOpOJa B IPUCYTCTBUU
okcuaa mapranna(lVv)).

JlabopaTopHbIii onbIT 7

BnusiHue miiomaau noBepXHOCTH TBEPAOTO BEIIECTBA HA CKOPOCTh PACTBOPEHUS
MeJia B COJISTHOM KHUCIIOTE.

Tema 6

IHoarpynna kucjaopoaa (8 4)

Kucaopon — XUMUYECKUN AJIEMEHT. Crtpoenue aToma,
AIIEKTPOOTPUIIATENIBHOCT, W CTENEeHW okucieHus. Kwucmopog — mpocroe

BenectBo. Haxoxnenue B npupoge. [lonydenne kuciaopona, ero ¢usmueckue u
XUMHUYECKHE (OKHUCIMTENbHBIE) CBONCTBA: B3aMMOJCICTBUE C MeETallaMU U
HeMeTasutamMu. Posb Kucinopoaa B mpupojie U €ro MpuMEHEHHE.

AnnorponHsle BuAousMeHeHus kuciaopoaa. O3oH. [lomyuyenue, cBoiicTBa U
npumeHenue. JlelictBue 030Ha Ha opraHu3M. O30HOBBIN IIUT 3€MJIH.

Cepa. CtpoeHue aTtoma, CTENEHU OKHUCIEeHUs, aiutoTponus. Cepa B MpUPOJE.
du3nyeckre U XUMUYECKHUE (OKUCIUTEIBHO-BOCCTAHOBUTEbHAS IBOMCTBEHHOCTD )
CBOMCTBa Cepbl: B3aUMOJEHCTBUE C METANIAMH, BOJOPOJAOM U KHCIOPOIOM.
[IpumeHeHue cepol.

CepoBopopon. Haxoxaenue B 1npupoge, MNOIyYeHHE, (QU3NYECKUE U
XMMHUYECKHE CBOMCTBA. JlelicTBue cepoBogopoa Ha opranu3M. CepoBogopoiHas
kucnora. Cynbdunel. KauecTBeHHas peakuust Ha cyiabduia-uoH. Ilpumenenune
CEpOBOOPOAA U CYJIb(PUIOB.



Oxcun cepoi(IV). Ilonyuenue, cBoiicTBa u npuMeHeHue. CepHUCTAsT KUCIIOTA.
KauectBenHas peakiusi Ha CyIb(OUT-HOH.

Oxcun cepsoi(VI). [lonydyeHue u CBOKCTBA.

Cepnasi kucjora, ee ¢Qusmueckue M XuUMUYeckue cBoiicTBa. CBoicTBa
pa30aBiIeHHOW W  KOHIGHTPUPOBAHHOW  CEpHOM  KHUCIOTHL.  JlelcTBHe
KOHILIEHTPUPOBAHHOW CepHOM KucnoThl Ha opranu3M. Cynbdatel. KayecTBeHHas
peakius Ha cyiabhaT-uoH. 3HAYEHUE CEPHON KUCIOTHI B HAPOIHOM XO35UCTBE.

JdemoHcTpanumn

1. [TommyyeHnue KUCIOPOa M O3HAKOMIICHHUE C €T0 (PU3UUECKUMHU U XUMHUYECKIUMHU
CBOWCTBAaMH.

2. BzaumopeicTBre cepbl ¢ METAJUIAMU M KUCJIIOPOJIOM.

3. Pacno3naBanue cynbQua- u CyiIbPUT-HOHOB B PaCTBOpE.

JlabopaTopHbIii onbIT 8

KauectBenHas peakius Ha Cyiab(haT-uoH.

IIpakTHyeckasi padora 3

Pemienne sxcniepuMeHTanbHbIX 3a1a4 no teme «lloarpynna kucioponay.

PacyerHbIe 3a1aun

1. Pemenue 3amad o marepuainy TEMBI.

Tema 7

Ioarpynmna azora (7 4)
A30T — xumHuueckuil 3meMeHT. CTpoeHHe aTroMa, 3JIEKTPOOTPULATEIbHOCTh U
CTENEHU OKHUCIEHUs. A30T — MpOCToe BellecTBo. HaxoxaeHune B mpupone,

nojiyueHue M (PU3NUYECKHEe CBOWCTBA. XMMHYECKHE CBONCTBA (OKHUCIMTEIHHO-
BOCCTAHOBUTEIbHAS JIBONCTBEHHOCTh) a30Ta: B3aMMOJICUCTBHE C METaJUIaAMH,
BOZIOPOJIOM U kuciopoaom. [Ipumenenue azora.

AvMmuak. CTpoeHHE MOJIEKYJIbI, TONy4YeHHE, (PU3NUECKHE U XUMUYECKUC
CBOMCTBa: TOPEHHE, B3AUMOJIEUCTBHUE C BOAOM, KUCIOTAMHU M OKCUJAMU METAJLJIOB.
Conu aMMOHHUA, MX TOJy4YeHHWE M CBoMcTBa. KauecTBeHHas peakuus Ha HOH
amMoHus. [IpmMeHeHe aMmMuaka u cojieil aMMOHHS.

Oxcuapbl azora. [lonydenue, cBoiicTBa, IEWCTBUE HA OPTAaHU3M U OKPY’KAIOIILYIO
cpeny okcuaoB azora(Il) u (IV).

A30THasi  KHCJI0Ta, €€ T[OJyuyeHue, (QU3NUECKHe U  XHUMHUYECKHE
(OKHCIHUTENbHBIE) CBOMCTBA: B3aMMOJIEUCTBHE C METaJUIaMH, CTOSIIMMHU B PSIy
aKTUBHOCTH mnocye Boaopoaa. IIpumenenne. Hutpatel. KauectBeHHast peakius Ha
HUTpPAT-UOH.

®ocdop. CtpoeHue aroma, IEKTPOOTPULIATEIIBHOCTh U CTENEHU OKHUCIICHUSI.
Annorporust  (OenbIii, KpacHBIN, uephbvili ¢hocghop). XUMHUECKHE CBOWCTBA
docdopa: B3amMONIEWCTBHE C MeTAUIaMH H  KHCIOpOAOM. Baxueime
coenuaenus Gocdopa: oxcuna dochopa(V) u oprodocdopHas kuciora, GpochaTs
u ruapodocdatel. KauectBennas peakius Ha Gocdar-uoH.

[Ipumenenue dhocdopa 1 ero cCoeTMHEHUH.

JdeMoHcTpanuu

1. PacTBopenue ammMuaka B BOJIE.

2. l'opeHnne aMMuaka B KUCIOPOJE.

3. B3aumoeiicTBue KOHIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJIBIO.



4. O6pa3ibl a30THBIX, KATMUHBIX U (POCHOPHBIX YI0OPEHU.

JlaGopaTopHblii onibIT 9

KauecTBeHHas peakiusi Ha COJIM aMMOHHUSL.

JlaGopaTopusbiii onbiT 10

KauecTBennas peakuus Ha ¢hocdaT-HoH.

IIpakTuyeckasi padora 4

[Tonyyenne ammuaka u usyuyeHue ero cBomcts. Coau aMMOHMUSL.

PacuerHble 3a1aun

Pemenue 3amad mo marepuaiy TEMBI.

Tema 8

Hoarpynmna yriaepoaa (6 4)

Yriepoa — xumudeckuil aneMenT. CTpoeHHe aToMa, 3IEKTPOOTPUIATETbHOCTD
U CTENEHU OKHUCIEHMA. YIJIEpOoJ — NPOCTOE BEUIECTBO. AJIOTPOIHbBIE
Momudukanuu (anmMas3, rpaduT) M HUX CBOMCTBA. XHWMHYECKHE CBOMCTBA
(OKMCIIUTENbHO-BOCCTAHOBUTENIbHASL  JABOMCTBEHHOCTh)  YIJlepoa: TOpEHueE,
BOCCTAaHOBJICHHE OKCUOB METAJLJIOB, B3AUMOJICUCTBHE C METAIJIAMU U BOJOPOIOM.
Oxkcuawl yraepoaa(Il) u (IV), monydenue, cBoiicTBa W mpumeHeHue. [lericTBue
okcuga yraepojpa(Il) nHa opranusm. VYroiapHas KHUCIIOTa, KapOOHAThl U
ruapokapooHatel. KayecTBeHHass peakuuss Ha KapOOHAThl M TUIAPOKApOOHATHI.

VYraepon — OCHOBa XUBOW (OpraHuyeckoii) mpuponabl. OxpaHa aTMocgepHOro
Bo3ayxa oT 3arpssHeHuid. IlapuukoBbiii s¢dexr. KpyroBopor yrimepoga B
npUpo/Ie.

Kpemuui — XUMHAYECKUN JJIEMEHT. Crpoenue aToMma,

AIEKTPOOTPULIATENBHOCTD U CTENIEHU OKUCIEHUA. KpeMHul — IpOCTOE BEIIECTBO.
Haxoxxnenne B mpupojme, monaydeHue W (U3MYECKUE CBOWCTBA. XUMUYECKUE
CBOWCTBA  (OKHUCIUTEIHbHO-BOCCTAHOBUTENbHAS  JBOWCTBEHHOCTh)  KPEMHMUSI:
B3aUMoOJIeicTBME C HeMmeTaiaMu W Metamiamu. Oxcupa  kpemuusi(IV) u
KpEMHHUEBAsT  KUCJIOTAa, CuUiauKatel. KpeMHMI —  OCHOBa  HEXHUBOU
(Heopranuueckoit) mpuposl. [IpuMeHnenrne kpemHus.
[loHsiTHE O CUIUMKATHOW MPOMBIILIEHHOCTH (TIPOM3BOJCTBO KEPaMUKH, CTEKJa,
1eMeHTa, 0eTOHa, KeIe300eToHa)
JdeMoHcTpanuu
1. OGpa3iibl NPUPOIHBIX COSTUHEHUHN YTIepoaa U KPEMHUS.
2. OTHo1IeHne KapOOHATOB U THAPOKAPOOHATOB K KHUCIOTAM.
3. [lonydyeHue KpeMHUEBOW KUCIIOTBHI.
JladopaTopHsbIii onbIT 11
AncopOLUMOHHBIE CBOWCTBA YIJIA.
JlabopaTopHbIii onbIT 12
PacnioznaBanue kapOOHATOB.
JlaGoparopHblii onbIT 13
CBoiicTBa BOJHBIX PAacTBOPOB  BOJOPOJHBIX  COCAWHEHUN  HEMETAJUIOB.
IIpakTuyeckasi padora S
[Tonyuenne okcuaa yriuepona(lV) u wusydenue ero cBoicTB. CBOMCTBa
KapOOHATOB.
PacyerHbIe 3a1aun



Pemenue 3amad no marepuany TEMBI.

Tema 9

MeTtayiibl 1 uX coequHennst (12 4)

MeTa/nibl 1 MX BaKHelIue XuMUu4Yeckue coequHeHus (063op) (3 1)

[TonoxeHnue >M€MEHTOB, OOpPa3yIOMIMX MPOCThIE BElIECTBA — METaJUIbl, B
[lepuonuueckoit cucremMe, 0COOEHHOCTU CTPOCHMSI UX aTOMOB, PaJNyChl aTOMOB,
ANEKTPOOTPULIATENBHOCTD, CTENIEHH OKUCIICHUS.

[Ipocteie BemecTBa — MeTaUibl. MeTauiMyeckass XUMHUYECKas CBS3b MU
MeTaJJTNYecKasi KpUCTaTNYecKasl perieTka. XapakTepHble (Gu3nueckue cBOcTBa
METAJIJIOB.

Metamnet B mpupoge.  OOmme  crmocoObl  MONYYEHHS ~ METaJUIOB
(mupoMeTamlyprusi, TUAPOMETAIUTYPIrus, OHIEKTPOMETAILIYprus). XHUMHUYECKHUE
(BOCCTAaHOBHTENIbHBIE) CBOMCTBA METAUIOB. PsJ  aKTUBHOCTH  METAJLJIOB.
OTHOLIEHNE METAJLTIOB K HEMETAJIJIaM, paCTBOPaM COJIEH, KUCIIOT U BOJE.

Amomunui (1 9)

CrpoeHne aroma amoMuHUs. Ero mnpupogHbIE COENMHEHUS, ITOIY4YEHHE,
dbu3nueckue W XMMHUYECKHE CBOMCTBAa. B3aumopeiicTBue ¢ HeMeTalllaMH,
OKCHJIAaMH METAJUIOB, PAaCTBOPAMHM KHUCIOT W 1Iesodeit, Boaou. CoenuHeHUs
aNMOMUHUA, aM(OTEPHOCTH €ro OKCUA U rujpokcuaa. KauectBeHHast peakuus Ha
VOH antoMUHUS. [I[puMeHeHne aatOMUHUS U €T0 COETUHEHUM.

Marnuii u kaabuuii (3 4)

OOmiasi xapakTepUCTUKAa XHUMHUYECKUX OJJIEMEHTOB TIaBHOM mnoArpymmsl Il
TPYIIIIbIL.

CtpoeHrie aTOMOB MarHus U KaibIus. MarHuil ¥ KaJIbIIUiA B TIPUPOJIE, CIIOCOOBI
WX MMOTy4YeHus, (U3NIECKUE U XUMHUIECKUE CBOMCTRA.

Baxwueiime coeMHEHUs] MarHus ¥ Kalblus (OKCUIbI, THIPOKCHUJIBI U COJIH), UX
cBolicTBA W npuMeHeHue. KauecTBeHHass peakiuss HAa HMOH  KaJblLMs.
buosornueckast poJjib ¥ IPUMEHEHUE COCTUHEHUN MarHus U Kajublus. KecTKOCTh
BOJIbI U cIIOCOOBI ee ycTpaHeHus. [IpeBpaiienns kapOOHATOB B IPUPOJIE.

Ilesounbie MeTaLIbI (2 1)

OOmasi XapakTepuCTUKA XUMHUYECKMX OJJIEMEHTOB TJaBHOM mnoarpymnmsl [
IPYIIIIBL.

CrpoeHrne aTOMOB WIENOYHBIX METAUIOB. PacnpocTpaHeHHe IIEIOYHBIX
METAJIJIOB B MPHUPOJIE M CIMOCOOBI MX TmoiyuyeHus. duznyueckue U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB U BAKHEUIINX COCAUHEHUN (OKCUIOB, TUIPOKCUIOB,
cosieil). buonormyeckas poyib M NPUMEHEHHE COCOUHEHUN HATpUs M Kajusl.
Kanuitasie ynoopenus.

Kegeszo (3 1)

Oco0eHHOCTH CTpOEHMSI aToMa Kejes3a, CTeneHu okucienus. [Ipuponnbie
COCIMHEHMs Keje3a, €ro MoJydeHue, (PU3NYecKHhe W XUMUYECKHUE CBOICTBA.
Oxcupl, euopokcuost u conu sxceneza(ll) u (I11). KauectBeHHbIE peaKlIMM HA HOHBI

Fe? m Fe*". CrumaBel kemesa — 4yryH, cTadb. 3HA4Y€HHE JKele€3a M €ro
COCJIMHEHU B KU3HEHHBIX MPOLIECCAX U B HAPOJHOM XO3SICTBE.
JdeMoHcTpanuu

1. OGpa3Lbl MUHEPAJIOB, METAJJIOB U CIUIABOB.



2. OnBITHI, MOKAa3bIBAIOIIME BOCCTAHOBUTEIIBHBIE CBOMCTBA METAILIIOB.

3. B3aumojeiicTBue HaTpUs U KaJblUsl C BOJOM.

4. OxpalivBaHue IIJIaMEHH HOHAMU HATPUsl, KIS U KaJIbLIMs.

5. [lonydenue u uccineaoBanue cBoMcTB ruapokcuoB xkeneza(ll) u (111).

JlaGoparopHblii onbIT 14

JKecTkoCTh BOJIbI M €€ YCTpaHEHHUE.

JlaGopaTopHsblii onbIT 15

KauecTBeHHbIE pEaKIMU Ha UOHBI Keje3a.

IIpakTnyeckas padora 6

Penienue sxciepruMeHTaIbHBIX 33724 10 TeMe «MeTasuibl U UX COSAUHEHUS.

PacuerHble 3a1aun

Pemenue 3amad mo marepuaiy TEMBI.

Tema 10

Oprannuyeckue coeqnHenus (10 1)

B3auMoCBs3p HEOpPraHMYECKMX U OpraHuyeckux BemiecTB. (OcoOeHHOCTH
OpraHUYECKUX BEILECTB.

IIpenenbHbie  yriuepoaopoabl — ajakanbl. OOImas XapakTepucCTUKa
npeiesibHbIX  yriaeBoAoponoB. Haxoxaenue B mpupone, Gusmyeckue W
XUMHUYECKHUE CBOMCTBA: TOpPEHHUE, peakiusi 3aMelleHus (Ha NpuMepe MeTaHa).
[IpuMeHEHNE aTKaHOB.

HenpeneabHble yrieBoaopoabl — ajakeHbl. CocTaB U (pu3nyecKkue CBONCTBA
QJIKEHOB. XMMUYECKHE CBOMCTBA: TOPEHUE, PEAKLIMU MPUCOECIUHEHHS] BOJOPOJA,
TaJIOr€HOB U noaumepuzayuu (Ha npumepe »sTwieHa). llpencraBienue o
nonumepax. [Ilpumenenne 3TuiieHa B ObITY U HAPOJAHOM XO3SIUCTBE.

[TpupoaHbie UCTOYHUKH YTaeBOAOPOa0B. [IpupomHbie W momyTHBIE HEDTSHBIE
ras3pl, UX COCTaB U ucmoiyib3oBanue. Hedts. Kamennslit yroms.

OyHKIMOHAIBHBIE  TpyNIbl  (TUAPOKCWIbHAs, KapOOKCWIbHAs  TPYIIIbI,
aMUHOTPYIINA).

Couprel. O01ias XxapakTepucTUKa CIUPTOB. METUIIOBBIM U 3TUJIOBBIA CIUPTHI.
XHWMUYECKHE CBOWMCTBA CIHUPTOB: TOPEHHE, B3aWMOJCHCTBUE C KHUCIOTaMHU.
JlercTBrE CIIUPTOB HA OpraHU3M. [pexaroOMHBIA CIUPT riMuepuH. [Ipumenenue
CIIUPTOB.

KapOoHoBbIe KHCJI0TBI Ha IpuUMeEpe YKCYCHOM KucCIOThl. Ee cBoiicTBa M
npuMmeHnenue. Peakius srepudukanuu. [lonarue o caoxkHbIX 3Qupax.

Kupbl — cioxHbie 3(UPHI TIWIEPUHA W BBICIINX KAapOOHOBBIX KHUCJIOT.
duznyueckne CBOWCTBA, MPUMEHEHNE U OMOJIOTUYECKAs POJIb JKUPOB.

IlonsaTne 00 yraesomax. [iOKo3a, caxapo3a, Kpaxmal, UEJUII0JIO3d, HUX
HAXOXKJEHUE B IPUPOE ¥ OMOJIOTHIECKAs POIIb.

A3otconepxaiue coequHenusi. [lonstue 00 amuHOKHMcioTax. bemkm, nx

ounonoruyeckas posib. KauecTBeHHbIE peakiu Ha OEJIKU.

JdeMoHcTpanuu

1. OTHOLIEHUE YTIIEBOIOPOJOB K KHUCIOPOIY U OPOMHOM BOJIE.

2. O06pa3iibl TOJIMMEPOB.

3. 'opeHue cniupra.

4. O0pa3s1ibl )KUPOB U YTIIEBOIOB.



JlabopaTopHblii onbIT 16
CBolicTBa YKCYCHOM KUCIIOTHI.
JlabGopaTopusblii onbiT 17
KauectBenHas peakiusi Ha O€JKH.
PacueTrHble 3a1a4n



IHI. TEMATHYECKOE INIJNIAHUPOBAHMWE (1m0 pa3xenam)

Kaacce 8
OcHOBHBIE BUbI 1eATEJIbHOCTH OcHoBHBIE
Paszaea Koumnuecr Tembl Kosmuecr o0yuawuuxcst (Ha ypoBHe HalpaBJIeHHUHA
BO 4acoB BO YaCOB | YHHMBEPCAJIbHBIX Y4eOHBIX ACHCTBUI) | BOCIMTATEIb
HOM
JAeATEeJILHOCTH
OCHOBHBIE 53 [Tpenmer xumuu 6 Ornpenenenre MOTUBAIMK U3ydeHus yaeoHoro | [larpuotnyeckoe,
IIOHATHUA XUMUU HepBOHa‘IaJ'H:HBIe 15 MaTrcpHrajia; OHCHNUBAHUC YCBAUBACMOI'O TpaxJ1aHCKOC,
(YpoBeHb aTOMHO XUMHUYECKHE MOHATHUS yueOHOro MaTepuana, HCX0/s U3 COLMANIbHBIX U | TPYJIOBOE,
— MOJICKYJISIPHBIX JIMYHOCTHBIX HGHHOCTeﬁ, IIOUCK U BBIJACJICHUC 9KOJOTHYCCKOC
MpEICTaBICHUN) uH(pOopMaluy; TPUMEHEHNE METO/IOB BOCIHTAHUE,
I/IHq)OpMaL[I/IOHHOFO IIOMUCKa, B TOM 4YHCJIC C IOEHHOCTU
MOMOIIbI0 KOMIIBIOTEPHBIX CPENICTB, HAy4YHOTO
nejacnojgaranue, BKIIro4asa MOCTaHOBKY HOBBIX IIO3HaHHA,
1eNeid, mpeodpazoBaHue MPAKTUUECKOH 3a/1a4ul | KYJIbTypa
B ITO3HABATCJIbHYIO, CaMOCTOSITCNILHBINA aHaIN3 310pPOBbA
Kucnopon.I'openne 5 YCIIOBHMH JTOCTHIXKEHUS 1IEIH, : MoJHOe 1 TouHoe | IlaTpuornueckoe,
Bonopon 3 BBIPAXKEHHUE CBOMX MBICJIEH B COOTBETCTBUH C rpaXk1aHCKOE,
Bopna. PactBopsl 7 3a7ja4aMU U YCIOBUAMU KOMMYHUKAIUU; TPYAOBOE,
KonnuectBeHHbIe 5 a/IeKBaTHOE MCIOJIb30BAHUE PEUEBBIX CPEICTB IKOJIOTUUYECKOE
OTHONICHHUSI B XUMHH. JUTSL TUCKYCCHH U apTyMEHTAIIMH CBOEH BOCIHTAHUE,
Baskueiirime KIaccel 12 MO3UIMH, YMEHHE MPEICTABIATH KOHKPETHOE [EHHOCTHU
HEOPraHUYECKUX COACPIKAHUC C COO6H1€HI/IGM €ro B MUCbMECHHOM HAay4YHOI'o
COEIMHEHU U ycTHOU hopme MMO3HAHUA,
KYJIbTypa
3JI0POBBSI
[lepuonnueckuii | 7 [Tepuoanueckuit 7 3HaHWE OCHOBHBIX MPUHIIUIIOB U MPABUIT [Tarpuotnueckoe,
3aKOH U 3aKOH U OTHOINICHHUS K MPUPOJAE, UYBCTBO FOPAOCTH 32 | TPa)ITaHCKOE,
nepuoarnIecKast nepuoanIecKast CBOIO CTpaHy; 3HaHHe MpaBUJI IOBEACHUS B TPYIOBOE,
CUCTEMA CUCTEMA XUMHNYCCKHUX LIpe3BI:I‘-Ia.I\/'IHBIX CUTyalluAX; TOTOBHOCTb U 9KOJOTHYCCKOC
XUMHUYECKHUX anementoB /. . CIIOCOOHOCTH K BBIMOJIHEHUIO NPaB U BOCIHTAHUE,
anemenTtoB J[. U. Menneneena. 00s13aHHOCTEH y4eHHKa, BBIOOp Hamboee IIEHHOCTH
Menneneena. Crpoenue atoma 3(PEKTUBHBIX CITOCOOOB PEIICHUS 3aa91 B Hay49HOTO
Crpoenue aroma 3aBUCUMOCTHU OT KOHKPETHBIX YCIOBUI, [MO3HAHWUS,
BblJIeJICHHE U (DOPMYJIHPOBAHHE KYJIbTYpa




MO3HABATEJILHOU 11€7TM, YMEHHUE 3aMEHATh 310POBbBS
TEPMUHBI ONPEEICHUSIMH, UCIIOJIb30BaHUE
3HAKOBOT'O MOJICJIMPOBAHUS, BBIJIBUKEHUE U
000CHOBaHUE THIIOTE3b], YCTAHABIMBAHNE
LIETIEBBIX IPUOPUTETOB; BBIJICIICHUE
aJIbTEPHATUBHBIX CTIOCOOOB TOCTHKEHUS ENN
U BBIOOp HamOosee 3¢ (eKTUBHOrO crocoda
CrpoeHnue 8 Crpoenue BemectBa. | 8 AJleKBaTHOE MCIIONIb30BaHKE peueBbIX cpeacTB | Ilarpuornueckoe,
BEIIECTBA. Xumuueckas JUISl AUCKYCCUM M apTyMEHTAllUU CBOEH TPaXKIAHCKOE,
Xumuueckas CBS3b MO3ULINH, YMEHUE NIPEACTABIIATH KOHKPETHOE TPYZIOBOE,
CBSI3b coJIep>KaHue C COOOIIEHUEM €r0 B TUCbMEHHOM | SKOJIOTHYECKOe
W yCTHOU (popme, onpeieieHne crnocoooB BOCITUTaHUE,
B3aUMOJICUCTBUS, COTPYAHUYECTBO B IOUCKE U | LICHHOCTH
coope undopmaruu, opopMIeHUE CBOUX Hay4YHOTO
MBICTIEH B YCTHOM U TUCBMEHHOU (hopme ¢ MO3HAHU,
Y4ETOM CBOUX YUEOHBIX U )KM3HEHHBIX PEUEBBIX | KYJIbTypa
cUTyanun 370pOBbs
Kiacc 9
Paznen Komuuectso | Temsbl KomnaectBo | OcHOBHBIE BUBI JAeATelbHOCTH OOydaromuxcs | OCHOBHBIE
4acoB 4acoB (Ha  ypoBHe  yHHMBEpCaJIbHBIX  Y4EOHBIX | HaMpaBICHUS
JIEUCTBU) BOCIIUTATEIbHOMN
NEeSATEIbHOCTH
[ToBTOpEHME 2 [ToBTOpEHME Kypca | 2 KnaccudumupoBarts u Ha3bIBaTh | [laTpuoTnueckoe,
HEKOTOPBIX XUMHUHU 3a § Kjacca HEOPraHUYECKHE BEILIECTBA M3YUYEHHBIX | TPaXXIaHCKOE,
BOIIPOCOB  Kypca kjaccoB. OmnuceiBaTh 0O0MIME XMMHYECKUE | TPYAOBOE,
XUMHUHU § KJacca CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB, | 3KOJOTHMYECKOE
MOATBEPKIAThH CBOMCTBa puMepamMu | BOCIIUTAHUE,
MOJIEKYJIIPHBIX YpaBHEHUN XUMUYECKHX | LIEHHOCTH
peakiuii. Onpenensarb BUJ XUMHYECKOW CBS3M | HAYYHOI'O
U TUN KPUCTAJIMYECKOM PEMETKH BELIECTBA. | IO3HAHUS,
IIporHo3upoBarb  CBOMCTBAa  BEIIECTB B | KYJbTypa
3aBUCUMOCTH OT UX CTPOEHUS 310pPOBbS
OxkucnurensHo- | 4 OKuCIHUTENBHO- 4 Onpenenarb OKHCINUTEIb U BOCCTAHOBUTEIbL B
BOCCTAHOBUTEIIb BOCCTAaHOBUTEIIbHBIE OBP. CocraBnaTh  3JEKTPOHHBIH  OanaHc
HbIE pEeaKIuu peakiuu peakuuu.  I[Ipow3BOOUTH  BBIYMCIEHHUS IO
XUMUYECKUM ypaBHeHUsAM. BricTpanBathb




pa3BEPHYTHIE MUCbMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha wuHpOpPMAIMIO U3 YYeOHMKA U

CIIPaBOYHBIX MaTepuaios, rPaMOTHO
HCIIOJIb30BaTh W3yYCHHBII TTOHATUIHBIN
afnmnapar Kypca XUMUH
[lepnoguueckuiti | 4 [Iepuoanueckuii 3aK0H Xapakrepu3oBaTb ~ XMMHUYecKue  anemeHTHl | [latpuornueckoe,
3aKOH u u [lepnonnueckas NEPBBIX TPEX MEPUOAO0B, KAIHS U KaIbLUs IO UX | TPaXkIaHCKOE,
[lepuonnueckas CHCTEMA XUMHUYECKUX TIOJIOKEHUIO B [lepuonnueckon CHUCTEME | TPYLOBOE,
cucrema snementoB  J[. . . . MenneneeBa. IIporHo3npoBath CBOMCTBA | 3KOJOTHYECKOE
XUMHYECKHUX MenpneneeBa  OCHOBa BEIIECTB B 3aBUCUMOCTM OT HUX CTPOEHHUs. | BOCIIUTAHUE,
anemenTos /JI. W. U3y4EHUS u Hcnonp3oBaTh MNpH  BBINOJHEHUHM YYEOHBIX | LIEHHOCTH
Meunneneena MpeCKa3aHusl CBOWCTB 3aJlaHUd U B TIPOILIECCE HCCIEOBATEIBCKONW | HAYYHOTO
OCHOBA M3y4Y€HUs JIEMEHTOB U HX JESTEIIBHOCTH Hay4YHO-TIOMYJISIPHYIO | MIO3HAHUS,
U IpeACcKa3aHus COEIMHEHU I JIUTEPATYPY XUMHYECKOTO coJiepKaHus, | KylIbTypa
CBOMCTB CIIpaBOYHbIEC MaTepHUasl, pecypcsl IHTepHETa. | 340pOBbA
3JIEMEHTOB M HX
COCIMHEHUN
Hemerannsl 36 Bonopon u €ero OObsicHsTh ~ 00mue  3akoHOMepHOocTH B | [laTpuoTuueckoe,
Ba)KHEWIINE U3MEHEHUU CBOWCTB HEMETAUIOB U  MX | IPaXkIaHCKOE,
COEJIMHEHUS COEIMHEHUIN B MpeAenax MalbIX MEpUOJIOB U | TPYAOBOE,
I"anorensl MIaBHBIX noArpynn Ilepuonnueckoil CHCTEMBI | 3KOJIOTMYECKOE
XUMHYECKHUX DJIEMEHTOB C yUETOM CTPOEHUS UX | BOCIIUTAHUE,
aTOMOB.  XapakTepuzoBaTh (U3MUECKHE U | LIEHHOCTH
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB | HAYYHOI'O
rajJjoreHoB (Ha TpUMEpPE XJopa) M CJIOXKHBIX | TIO3HAHUA,
BEILECTB (XJIOPOBOAOPOMA, XJIOpHUJA HATpus), | KyabTypa
CrocoObl WX TOJIyYeHHUs, TPUMEHEHHE W | 30POBbA
3HAYEHWE B TMPUPOJLE U IKU3HM YEJIOBEKA.
OnpenensaTb TajJlOTEHUI-UOHBI B PacTBODE.
[InanupoBaTh M OCYHIECTBIATH Ha IPAKTHKE
XUMHUYECKHE HKCIIEPUMEHTHI, MPOBOJIUTH
HaOJI0/IeHUs, J1e]aTh BBIBOJIBI 110 pe3ylbTaTaM
HKCIEPUMEHTA.
CkopocTb KnaccudunupoBats xuMudeckue peakuuu 1o | [latpuornyeckoe,
XUMUYECKUX pPEAKLIUN Pa3IMYHBIM MIPU3HAKaM. Y CTaHABIIMBATh | TPAXAaHCKOE,
U UX KJIacCUpUKaIus 3aBUCUMOCTb CKOpPOCTH XUMHUYECKOW PpEeaKkUHH | TPYIOBOE,
OoT  pa3nuuHblXx  (axTopoB.IIporHO3UPOBATH | HIKOIOTHUECKOE
BO3MO>KHOCTH IPOTEKaHUs XUMUYECKHUX | BOCIIUTAHUE,
MIPEBPAILICHHUI B PA3JIMYHBIX YCIOBUSX. LIEHHOCTH




[Toarpynna xuciopozna

OOBACHATD oOrmue 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIeMEHTOB VIA-rpymibl
U UX COCAMHEHUH C y4€TOM CTPOCHMS HX
aTOMOB. XapakTepru3oBaThb ¢busnyeckue
Y XUMHUYECKHE CBOMCTBAa IPOCTOrO BEILECTBA
ceppl M €€ COeQUHEHUH (CepoBOAOPOAA,
OKCHJIOB CEphl, CEPHOM KHUCIOTHI, CyIb(aToB),
Ccroco0bl UX TMOJIy4eHUs, MPUMEHEHHE U
3HauU€HUE BIIPUPOAEC M IKU3HU UEJIOBEKa.
Onpenensrs HaJIn4yue Cynb(aT-uMOHOB
B PacTBODPE. OOBsACHATH CYLIHOCTb
JKOJIOTMYECKUX  MpoOIeM,  CBSI3aHHBIX  C
nepepaboTKoil coenuHeHnit cepsl. [lmanuposarsb
U OCYILIECTBIATh HAa IPAKTUKE XUMHWYECKHE
OKCIIEPUMEHTHI,  MPOBOAUTH  HAOJIOJACHHUA,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM JKCIIEPUMEHTA

Hay4HOT'O
MMO3HAHUS,
KyJIbTypa
3I0POBBS

IToarpynmna a3ora

OOpsicHATH ~ OOmME  3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB 3JIEMEHTOB VA-Tpylibl U
UX COCAVHEHUN C y4ETOM CTPOCHUS MX aTOMOB.
XapakTepu3oBaTh (PU3NYECKHE U XUMHUYECKHUE
CBOWCTBA MPOCTHIX BEIIECTB a30Ta U (ocdopa u
WX COCIWHCHMH (aMMHaKa, COJieH aMMOHUS,

a30THOM KHCJIOTBHI, HUTPATOB, oKcHJa
dochopa(V) u dbochopHON  KHCIIOTHI,
docdaros), CIIoco0bI UX  TOJTYYCHHUS,

NPUMEHEHHE M 3HAaYeHHE B IPUPOJE U KU3HU
YCJIOBCKaA. OHpe,Z[eH}ITB HMOHbBI aMMOHUA U
dbocdar-noHbI B pactBope.OOBACHITh
CYIITHOCTb YKOJOTHYECKHUX MPOOIIeM, CBI3aHHBIX
C HaxOXJICHWEeM COeIWHEHUU a3ota u docdopa
B OKPYKaIOUIEN Cpee.

[Toarpymnma yriaeponaa

OOBSACHATH obmue 3aKOHOMEPHOCTH
B U3BMEHEHUHU CBOMCTB 3J1€MEHTOB [V A-rpymnmsl
U HUX COCAMHEHHH C y4€TOM CTPOEHHUS HX
aTOMOB. XapakTepHu3oBaTh ¢busnyeckue
Y XUMHAYECKHUE CBOMCTBA IIPOCTBIX BEILECTB
yriaepoga M KPEMHHUS M HUX COECJUHEHUM
(OKCUIOB  yriepoAa, YrojJbHOW  KHCIOTHI,
KapOOHATOB, OKCHIA KPEMHUs, KPEMHHUEBOU

[TatpuoTnueckoe,
IPaXIaHCKOE,
TPYAOBOE,
JKOJIOTUYECKOE
BOCIIUTaHHUE,
LIEHHOCTHU
Hay4HOI'0
[IO3HAHMA,
KYyJIbTypa
310pPOBbS




KHCJIOTHI, CHJIIMKATOB), CIIOCOOBI UX TMOJIyYCHHUS,
NPUMEHEHHE W 3HAUYCHHWE B TNPHPOJAC M KU3HH
yenoBeka. OmpenensTs kKapOOHAT- M CHIIMKAT-
HOHBl B pactBope. OOBICHATH CYIIHOCTD
HKOJIOTHUECKUX  MpOOJIeM,  CBSI3aHHBIX  C
HaXO0X/ICHHEM YTIJIEKUCIIOTO rasa B
OKpYyXKaroleun cpene. NnnroctpupoBaTh
B3aUMOCBSI3b ~ HEOPraHMUYECKUX  COEIMHEHUH
yriiepojia U OpraHu4eCcKUX BEUIeCTB.

Merammer u ux | 11 Merasbl u 170'¢ PackpeiBath cMbICT u3y4yaeMblX MOHATUM U | [laTpmoTnueckoe,
COCTMHEHUS Ba)KHEHIIINe OPUMEHSTh JTH TOHSATUS TPU  OMHCAHUU | TPaXIaHCKOE,
XUMHUYECKHE CBOMCTB BemIECTB M WX MPEBpAIICHUI. | TPYAOBOE,
COEIMHEHMUSI. OOpscHATH  oOmME  3aKOHOMEPHOCTH B | DKOJIOTHYECKOE
Mertais TJIaBHBIX M3MEHEHUHU CBOMCTB AJIEMEHTOB-METAJUIOB U MX | BOCIIUTAHHE,
TIOATPYIIIT COCIMHEHUN C Y4YETOM CTPOCHHMS HMX aTOMOB. | HEHHOCTH
Meramisl  TOOOYHBIX XapakTepu3oBaTh OOIIHUE CIOCOOBI MOJYyYEHHUS | HAYYHOTO
HOATPYIII METAJIOB,  (U3MYECKHe ©  XUMHYECKHE | MO3HAHUS,
CBOMCTBAa MPOCTHIX BEIIECTB METAJIOB M HX | KyJIbTypa
COCIMHEHUHN (OKCHJIOB, THUJIPOKCUIOB, COJEH), | 3M0POBbA
CrocoObl WX TONy4YeHUs, NpPUMEHEHHE U
3HaUEHUWE BIPUPOAEC U IKU3HU UEJIOBEKA.
Pacno3zHaBaTh € MOMOIIBIO Kaue€CTBEHHBIX
peakuuii MOHBI METAJUIOB (MarHusi, aTFOMUHUS,
UHKa,  Kene3a, wmeau)..  [IpousBoauth
BBIUMCJICHHSI 10 XUMUYECKUM YPaBHEHUSIM.
Opranunueckue 11 YTI1eBoAOPOIBL. Ucnonb3oBath mpu BBIMONHEHHH Yy4ueOHbBIX | [laTpuotnyeckoe,
COEJIMHEHUS 3a7aHuii M B IIPOLIECCE MCCIEN0BATENIbCKON | FPAXKIAHCKOE,
OyHKIIMOHATLHBIC NEeSITEIIbBHOCTH HAy4YHO-TIOMYJISIPHYIO | TPYJOBOE,
MIPOU3BOHBIE JTUTEPaTypy XUMHYECKOIO COJIEpKaHUs, | IKOJIOTUYECKOE
YIJIEBOIOPOIOB. CIpaBOYHbIE MaTepuaibl, pecypchl MHTepHeTa. | BOCIUTAHHE,
OOBACHATD CYILIIHOCTh 9KOJIOTUYECKUX | LIEHHOCTHU
npoOsieM,  CBA3aHHBIX €  HAXOXJACHHUEM | HAyYHOTO
YIJIEKUCIIOro Ta3a B OKpYXKarollell cpeje. | Mo3HaHus,
WnmoctpupoBaTh B3alMOCBSA3b | KyJIbTypa
HEOPraHMYECKUX COEIMHEHUH yIyepola U | 310pOBbs

OpTraHNYCCKUX BEICCTB.
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oT 26 asrycra 2022 r. Ne 1

PykoBoautens MO B. B. boxko 26 asrycra 2022 r.
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