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1. Ilnanupyemble pe3yJIbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa
JIMYHOCTHBLIE PE3VYJIbTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O 00IIEro 00pa30BaHMs JOCTUTAIOTCS B
Xo7ie 00y4eHMsI XUMHUHU B €IMHCTBE yUEOHOM U BOCIIUTATENBHOMN EATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUICKIMHU COLMOKYIBTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMU [IEHHOCTSMH, IPHHATHIMU
B 00I11€CTBE NpaBUJIaMH U HOPMaMHU MOBEIEHUSI U CIIOCOOCTBYIOT ITPOLIECCAM CaMOIIO3HAHUS, CAMOPAa3BUTHUS
U COIMANTU3AIH 00YJaIOIIHXCS.

JIMYHOCTHBIE Pe3yabTaThl OTPAXkKAIOT TOTOBHOCTh O0YYarOIUXCS PYKOBOJCTBOBATHCS CUCTEMOI
MO3UTHUBHBIX [IECHHOCTHBIX OPUEHTAIMN M pacIIUpeHHe ONbITa JSSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTproTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY M HAyYHOMY
HACJIe/INI0, TOHUMAHUS 3HAYeHUSI XUMHUYECKOW HAYKU B )KU3HHU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIaJIeTh JOCTOBEPHON MH(OpMaIUEl 0 epeIoBbIX JOCTHXKEHUSIX U OTKPBITUSAX MUPOBOM U OT€4ECTBEHHOMN
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

2) Tpa’kAaHCKOT0 BOCIIMTAHUS:

IPECTaBICHUS O COLMATBHBIX HOPMAX U MPAaBHIIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJIJICKTHBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIe10BaTEIbCKON, TBOPUECKON
U IPYTHUX BUJAX JESITEIHHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATEILHOCTH TPH BBHITIOJTHEHUT
y4eOHBIX, I03HABATEIbHBIX 3324, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3aHNN YUEOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAHUIO ¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON y4eOHOM NesITeTbHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHHUE U ITOCTYIKU CBOMX TOBAPHILEH C MO3ULIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHHMSI ITOCIIEICTBUI ITOCTYIIKOB;

3) IEHHOCTU HayYHOTr'O O3HAHU:

MHUPOBO33PEHYECKHE TPEACTABICHHUS O BEIIECTBE M XUMUYECKON PEaKIii, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U COCTABIIAIOLINE OCHOBY JUIsl IOHUMAHUS CYLTHOCTH Hay4YHOU
KapTHHBI MUPA, TIPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3ANMOCBSI3AX
YeJIOBEKa C MPUPOIHOM Cpesioi, O pOJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO03HABATEJIbHBIE MOTHBBI, HAIPABJIICHHBIC HA MTOTYYSHHE HOBBIX 3HAHHUH MO XUMHUHU, HEOOXOTUMBIE
111 0ObSICHEHUS Ha0JII0JaeMbIX IPOLIECCOB U SIBJICHUH, 103HABATEIbHOM, HH(OPMAIIMOHHOMN U
YUTATENILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIbHON paOOThI C YI€OHBIMHU TEKCTaMH,
CIIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMH NH(POPMAIIMOHHBIX TEXHOJIOTHA;

WHTEpEC K 00YYCHHIO U TTO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHON M UCCIIEA0BATENBCKOM AEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJICHHOCTH M YPOBHs 00y4EHUS B JAJIbHEHIIEM;

4) bopMupoBaHUS KYJIbTYPHI 370POBBS:

OCO3HAHME [IEHHOCTH YKU3HH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO, YCTAHOBKU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUE MOCIEACTBUI U HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JI51, HAPKOTUKOB, KypeHHs1), HEOOX0IMMOCTH COOJIIOIEHUS MpaBuil 0€30aCHOCTH MpU 00paIlleHUH C
XMMHUYECKMMH BEIIECTBAMU B OBITY M peasibHON )KU3HH;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil U Tpyna pa3IuyHOro poja, yBaKEHHUE K TPYLy U
pe3yabTaTtaM TPYAOBOH IEATETHHOCTH, B TOM YHCIIE HAa OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HAaHUH 110
XMMHHU, OCO3HAHHBIN BBIOOP MHAMBHYaTbHON TPAEKTOPUU MPOAOIKEHHUS 00pa30BaHUs ¢ yUETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCTIETHON
poeCCHOHATILHOM IeATENFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJJallTUPOBATHLCS B
npodeCCHOHATLHOM cpeie;

6) DKOJIOTHYECKOTO BOCITUTAHUS:

HKOJIOTHYECKH TIeTIeCO00pa3HOe OTHOMICHUE K MPHPO/IE KaK UICTOYHUKY KU3HU Ha 3eMIle, OCHOBE €€
CYIIECTBOBAHMS, TOHUMAaHUE IIEHHOCTH 310pOBOT0 U 0€30macHOro oopa3a >Ku3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY H IICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJFOICHUS
npaBuiI 0€30MaCHOTO MOBEACHUS MTPU PadoTe C BEIIECTBAMH, A TAK)KE B CUTYALUAX, YTPOXKAIOUINX 30POBBIO
U KM3HHU JIIOJICH;



CIOCOOHOCTH NMPUMEHSATH 3HAHUS, TIOJy4aeMble IPU U3yYCHUN XUMUH, JUIS PELICHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH TPUPOIHON CPEIOH, ISl MOBBIIIEHUS] YPOBHS 9KOJIOTUUECKON KYIbTYPHI,
0CO3HAHMA TTI00ANBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U MyTel UX pelieHns NOoCPEeICTBOM METO/I0B
XUMHH, YKOJIOTHYECKOTO MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOW ITPAKTHKE.

METAIIPEJIMETHBIE PE3VJIbTATDI

B cocraBe MeTanpeMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE JJ1s1 (JOPMHUPOBAHUS MHUPOBO33PEHUS
o011IeHayYHbIE TOHATHSA (3aKOH, TEOpHUs, IPUHLIMII, TUIIOTE3a, (PAKT, CHCTEMa, IIPOLECC, FKCIIEPUMEHT U
JPYToe€.), KOTOPBIE UCIIOIB3YIOTCS B ECTECTBEHHO-HAYYHBIX YUEOHBIX IIpeIMEeTaxX U MO3BOJIAIOT HA OCHOBE
3HaHUH U3 3TUX NpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEIOCTHON HayqYHOH KapTUHE MUDPA, U
YHHUBEpCaJIbHbIE YUeOHbIE 1eHCTBH (TI03HABATENIbHbIE, KOMMYHUKATUBHBIC, PErYIATUBHBIC), KOTOPHIE
obecneunBaroT (POPMUPOBAHHE TOTOBHOCTU K CAMOCTOSTEIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO
yueOHOI eI TETbHOCTH.

[To3HaBarenbHble yHUBEpCATIbHbBIC YU€OHbIE NEHCTBUSA

ba3zoBble 1ornueckue ACUCTBUA:

YMEHMSI HCIIOJIB30BaTh IPUEMBI JIOTHYECKOTIO MBIIIICHHS] IPH OCBOCHUY 3HAHWMN:
PacKpbIBaTh CMBICI XUMUYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe IPU3HAKHU, YCTAaHABIUBATh
B3aUMOCBSI3b C JPYTUMH MTOHSTUSAMU), UCTIOIb30BaTh MOHATHS 1 OOBSICHEHUS OTAEIbHBIX (PAaKTOB U
SIBJICHUH, BBIOMPATh OCHOBAHUS U KPUTEPUU AJIs KJIACCU(PHUKALUU XUMUYECKUX BELIECTB U XUMUYECKHUX
peaKIMii, yCTaHaBIMBATh IPUUUHHO-CIICICTBEHHBIE CBA3H MEX]y OOBEKTaMU U3Yy4EHUs], CTPOUTH
JIOTUYECKHUE pacCyX AeHUs (MHAYKTUBHbIE, IEAYKTUBHbBIE, 10 aHAJIIOTUH), 1€1aTh BHIBOJIbI U 3aKJIIOUCHMUS;

yMEHUE NPUMEHATH B MPOLIEcCe MO3HAHUS OHATH (IPEMETHBIE U METAlpeAMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yEMbIE B XUMUHU, TPEOOPA30BhIBATH IIMPOKO IPUMEHSEMBIE B
XMUMHUU MOJIEJIbHBIE TIPE/ICTaBIEHUS — XMMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XMMUYecKas (hopMmyia U
YpaBHEHHE XUMHUECKOHN peaKlMU — IIPU PELICHUH Y4eOHO-I103HAaBaTENbHbBIX 3a/1a4, C YUETOM TUX
MO/JICJIbHBIX MPEACTaBICHUHN BBIABIIATH U XapaKTEPU30BaTh CYILIECTBEHHbIEC IPU3HAKH U3Y4aeMbIX 00BEKTOB
— XMMHUYECKUX BELIECTB M XUMUYECKUX PEAKIHI, BHIBIATH O0IINE 3aKOHOMEPHOCTH, IPUYMHHO-
CJIEICTBEHHBIE CBS3H U IPOTUBOPEUYMS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble nccnenoBarenbCKue A1eUCTBUSA:

YMEHHE HUCII0JIb30BAThH [TOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TI03HAHUS, a TAKKE B
Ka4ecTBE OCHOBBI JUIs (HOPMUPOBAHUSI THIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

nproOpeTeHue OnbITa Mo IAHUPOBAHUIO, OPTaHU3ALMHU U IPOBEICHUIO YIEHUYECKHX
9KCIIEPUMEHTOB, YMEHHUE HaOII01aTh 32 X0/10M IPOIIECcCa, CAMOCTOSTENIbHO IPOrHO3UPOBATh €r0 Pe3yJsbTarT,
¢dbopmMynHMpoBaTh 0000IIEHHUS U BEIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEI0OBaHUS, COCTABIISATh
OTYET O MpoAeTaHHON padoTe.

Pabota ¢ uadopmarnueit:

YMEHHE BbIOMpATh, aHATTU3UPOBATh U UHTEPIIPETUPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U GOPM
IPEJCTAaBICHUS, TIOIY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HayYHOIOMYJIIpHAs JUTEpaTypa XUMUUECKOTO
coJiepKaHus, CIIpaBOYHbIE MocoOus, pecypcbl IHTepHeTa), KpUTHUECKU OIIEHUBATh IPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METO/bI U 3aIPOCHI IPU MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JIJIsl BHIOJIHEHUS YU€OHBIX U MMO3HABATENIbHBIX 3314
oTpeAeNEéHHOro TUIa, MPUOOPETEHHE OMbITa B 00JIACTH UCIIOIB30BaHUS HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BaHUS Pa3INYHbIX TOMCKOBBIX
CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBLHYIO OpMY Ipe/iCTaBIeHHs] UHPOPMALUK U
WLTIOCTPUPOBATH pellaeMble 3a/1a4l HECTIOKHBIMU CXEMaMH, TuarpaMMaMu, IpyruMu popMaMu TpapuKu 1
UX KOMOMHAILIMAMU;

YMEHHUE UCIIONB30BaTh U aHAJTM3UPOBATh B IIpoliecce YUeOHON 1 HCCIIeJ0BATENbCKOM eI TeNbHOCTH
MH(OPMALIHIO O BIUSHUY TPOMBIIIIIEHHOCTH, CETTLCKOTO X0341CTBA U TPAHCIIOPTAa HA COCTOSTHUE
OKPY’KaroIleH IPUPOTHON CPEIBI.

KoMMyHUKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE 1eHCTBUS:

yYMEHUE 3a/1aBaTh BOIIPOCHI (B X0Jie quanora v (M) JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOil TeMBl,
(bopMyIMpOBATH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS IPEJIOKEHHOH 3a/1a4H;



MPUOOPETEHNE OMBITA MIPE3CHTAIIMU PE3YIHTATOB BBHITIOJIHEHUSI XUMHYECKOTO IKCTICPUMEHTA
(JtabopaTOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOU CO CBEPCTHUKAMM MO3HABATEIBHOM U HCCIIEI0BATENBCKON
NeSITeIbHOCTH MIPH PEICHUH BO3HUKAIOIIKX MPo0IeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uIuil (00CyXIeHus:, 0OMEH MHCHHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAINS COBMECTHBIX ACHCTBUM,
oTpesieNieHuEe KPUTEPUEB M0 OLICHKE KA4eCTBA BHIIIOJHEHHON padOThI U IpyTHE);

PerynsiTuBHbIC YHUBEpCATbHBIC yUCOHBIC JICHCTBUS:

YMEHHUE CaMOCTOSITEIIBHO ONPEAEIATh LEIU AEATEIbHOCTH, IIIaHUPOBATh, OCYILIECTBIIATD,
KOHTPOJMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESITEIBHOCTD, BRIOMPATh Hanboiee
s¢dexkTUBHBIE CIOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 33]a4, CAMOCTOSITENILHO COCTABIIATH WU
KOPPEKTUPOBATh IIPEIIOKEHHBIN aITOPUTM JACUCTBUH IPH BBIITOJIHEHUH 33aJaHUHN C YYETOM MOJyYECHUS
HOBBIX 3HAHUI 00 U3yyaeMbIX 00BbEKTaX — BEIIECTBAX U PEAKIUAX, OLIECHUBATh COOTBETCTBUE MOTYy4YEHHOTO
pe3yJibTaTa 3asBJICHHON LIEIM, YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaracMble B
YCJIOBHUHM 3aJJaHUM.

I[NPEJMETHBIE PE3VYJIbTATHI

B cocrtaBe npenMeTHBIX pe3yIbTaTOB [0 OCBOCHHUIO 0053aTEILHOTO COIEP)KAaHUS, YCTAHOBICHHOTO
TaHHOU (efiepanbHON paboueit MporpaMMoid, BBIICISIOT: OCBOSHHBIC 00YJYAIOIIMMHUCS HAyYHBIC 3HAHMUSI,
YMEHHS U CIIOCOOBI AeHCTBH, crienupuyeckue s IpeaMeTHONH o0aacTu «XUMHUs, BUABI AESITEIbHOCTH
I10 MOJIY4EHHUIO HOBOT'O 3HAHUS, €r0 UHTEPIPETALIH, IPEOOPAa30BAHNIO U IPUMEHEHHUIO B PA3IMUHbIX
y4eOHBIX ¥ HOBBIX CUTYAIUsX.

K koHiy o0y4enus B 8 kiacce nmpeiMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOLTUXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKHUX MOHSATUN: aTOM, MOJIEKYJla, XUMHUYECKUH DJIEMEHT,
MIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOAHASI U HEOJAHOPOIHAS), BAJICHTHOCTD,
OTHOCHTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILLIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBast
JIOJIS1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPHUIIATEIIEHOCTh, CTENICHh OKUCIICHHSI, XUMUYECKask PeaKus, KIaCCU(PUKAIHS PEaKIfii: peaKknu
COCIMHEHMU S, PEaKIIUU Pa3NI0KEHHUs, PeaKIMK 3aMEICHHS, peakliui 00MEeHa, 3K30- U SHA0TEPMUYECKUE
peaKIuu, TerIoBoi APGEKT PeakIuu, SIpo aTOMa, JISKTPOHHBIN CIIOW aToMa, aTOMHAst OpOUTAITb, PATUYC
aToMa, XMMUYECKasl CBSI3b, MOJSIPHAs U HENOJIApHAsi KOBAJICHTHAs CBSI3b, NIOHHAS CBSI3b, MOH, KATUOH, aHWOH,
pacTBoOp, MaccoBasi A0 BellecTBa (MIPOLEHTHAsE KOHLEHTPALKs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSATh 3TU MOHATUS NIPU
OTMCAHUU BEIIECTB U UX MPEBPAIICHU;

MCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTaBJIeHHs OPMYJ BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIU;

OTIPEIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCTICHHS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IPUHAICKHOCTh BEIIECTB K ONPEIeIEHHOMY KJIACCy COeTMHEHUN
o Gopmyram, BUJ XUMHUYECKOH CBsI3U (KOBAJIEHTHAS! M HOHHAS) B HEOPTaHUYECKHX COCIMHEHUSX;

packpeiBaTh cMbici [leprnonndeckoro 3akona J[.M. Menaeneesa: 1eMOHCTpUPOBATh MOHUMAHHUE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX MoJokeHus B [leproanueckoi
CHCTEME, 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHOMOJIEKYJIIPHOTO YUYEHUS,
3aKoHa ABOTaJIpo;

OTHUCHIBATh M XapaKTeprU30BaTh TAOIUYHYIO0 popMy [lepronnueckoil cCUCTEMbl XUMUYECKUX
AJIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mnobdounas noarpynna (b-rpymmna)y,
MaJible ¥ OOJIbIINE MEPUO/Ibl, COOTHOCUTH 0003HAaYeHUsI, KOTOpble UMeloTcs B Tabnuue «llepuoauyeckas
cucteMa XxumMuieckux snneMenToB [[.1. MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0lIee YUCIO 3JIEKTPOHOB U pacIpeie]ieHHe UX 10
ANEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTraHNYECKUE BEIIECTBA, XUMUUYECKUE peaknH (110
YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 1O TETIOBOMY 3P PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHIECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/1asi ONMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUA;



IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaUE€CTBEHHOI'O COCTAaBa, BO3MOXHOCTHU
MPOTEKAHU XUMHUECKUX MPEBPAICHUHN B Pa3INYHBIX YCIOBUSX;

BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JI0JII0
XUMHUYECKOT0 3JIeMeHTa 1o (GopMylie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTD
Pacy€Thl IO YPAaBHEHHUIO XUMUYECKON PEAKIINY;

IMPUMEHSTh OCHOBHBIE OTNIEPALIUY MBICITUTEIILHOMN 1€ATENbHOCTH — aHAIN3 U CUHTE3, CPABHEHHE,
000011IeHIEe, CUCTEMATH3AIINIO, KITacCU(DHUKAIINIO, BRISIBICHUE PUIHMHHOCIICICTBEHHBIX CBS3EH — JIJIs
M3YYEHHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUi, ECTECTBEHHO-HAYYHbIE METOAbI TO3HAHUS —
HaOJI0IeHNE, U3MEPEHNE, MOJICTTMPOBAHNUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN ),

CJIeIOBaTh MpaBUJIaM I0JIb30BAHU XUMUYECKON MOCYAO0HN U 1abopaTOpHBIM 000py0BaHUEM, &
TaKXe MpaBuiIaM 00paleHusl ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMH IO BBIITOJIHEHHIO
71a00PAaTOPHBIX XUMUUECKHX OIBITOB IO MOJTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOIA U
KHCJIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB € ONPEAEIEHHON MacCOBOU J0JI€i paCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBATh U MMPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIOT
C TMIOMOIIBIO UHAMKATOPOB (JaKMYC, (peHopTarent, METHIOPAHK U IPYTHUE).

K koH1y o0ydenus B 9 kiacce mpeiMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, CTENIEHb
OKHCJICHUS, XUMUYECKasl PeaKIHsl, XUMUUECKast CBsI3b, TEIIOBOU 3((HEKT peakiuu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp, SIEKTPOIUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTUYECKAS AUCCOLUALIMS, PEAKIIU HIOHHOTO 0OMEHa,
KaTajan3aTop, XMMUYeCKoe paBHOBECHE, OOpaTUMBbIe U HeOOpaTUMbIE PEaKIIH, OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHUE, aJNIOTPOIIHS,
amM(pOTEepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, HIOHHAS, META/NINYEeCKas ), KpUCTAIIINYECKas peniéTka,
KOppO3Usl METAJIJIOB, CILUIaBbl, CKOPOCTh XUMUYECKON PEAKIINH, IIPEIEIbHO AOMYCTUMAas KOHLEHTPaLUs
IIJIK BemecTBa;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U PUMEHSAThH 3T MOHATHUS IPU
OTMCAaHUU BEIIECTB U UX MPEBPAILCHUI;

UCTIOJIF30BAaTh XUMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (POPMYIT BEIIECTB U YPaBHEHHI
XUMHYECKHUX PEaKIIHii;

OIPEEIATh BaAJIEHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHA/IICKHOCTh BEILIECTB K ONMpeAEIEHHOMY KJIacCy COETUHEHUH 0 popMyiaM, BU]L
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAs, METAJUIMUECKasi) B HEOPIraHUYECKUX COCAMHEHHUSX, 3aps]l HOHA
10 XMMHUYECKOH (opMyIie, XapaKkTep cpelibl B BOJHBIX paCTBOPAX HEOPraHWYECKUX COCAUHEHHH, THUIT
KPUCTAITINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [Iepuonnueckoro 3akona J[.J1. Menneneesa u 1eMOHCTpUPOBATH €I0
MMOHMMAaHHE: OMMCHIBATh U XapaKTEPHU30BaATh TAOIUYHYIO (OpMY

[Tepuonuueckoil cuCTEMbl XUMHUECKUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpynna (A-
rpynna)» u «nodounas noarpynmna (b-rpynna)», Mansie u 00nblIne NEPUOABI, COOTHOCUTH 0003HAUEHUS,
KOTOpbIE UMEIOTCS B IEPUOANYECKON Ta0NHIle, C YUCITOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sJipa, 001ee YNCIIO JIEKTPOHOB U pacIpe/ieIeHHe UX 10
3JIEKTPOHHBIM CIIOSIM), OOBACHATH 0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB JIEMEHTOB M UX
COEIMHEHMH B Mpezenax MajiblX MEPUOJIOB U IIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIaccu(pUIUpPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BELIecTBA, XUMUYECKHUE peakluH (110
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 110 TEINIOBOMY 3P PEKTY, 10 U3MEHEHHIO CTETIEHEeH
OKHCJICHUS XUMUYECKHUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CTIEIIU(PUISCKAE XUMUYIECKUE CBOWCTBA IPOCTHIX U
CJIOXKHBIX BEILIECTB, MOATBEPKAAsl ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJIUTHYECKON TUCCOLUALIMY KUCIIOT, LIEJIOUEN U COJIEH, TOJIHBIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa, YpaBHEHMsI peaKIIMii, TOITBEPKIA0LIIX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMU PA3IIMUHBIX KJIACCOB;



pacKpbIBaTh CYITHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLnil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOXXHOCTU MTPOTEKAHUS
XUMHUYECKHUX PEBPAILECHUN B Pa3JIMYHBIX YCIOBHUSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JII0
XUMHUYECKOT0 3JIeMeHTa 10 (hopMylie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTD
Pacy€Thl IO YPAaBHEHHUIO XUMHUYECKON PEAKIINY;

coOroaaTh MpaBuiia MOJIb30BAHUS XMMHUECKON NOCy10i1 1 1abopaTopHbIM 000pyAOBaHUEM, a
TaKXKe MpaBuiia 0OpaIeHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSAMU IO BBIITOJHEHHIO
71a00PAaTOPHBIX XUMUUECKHX OIBITOB IO MOJTYYEHUIO U COOMPAHUIO T'a3000pa3HbIX BEUIECTB (aMMHUAKA U
YIJIEKUCIIOTO ra3a);

IIPOBOJIUTH PEAKLIMH, TOATBEPKIAIOIINE KaUECTBEHHBIN COCTAB Pa3JIMYHBIX BEILIECTB: pACIIO3HABATh
OIIBITHBIM ITyTEM XJIOpU-, OpOMUI-, HOJH -, KapOoHaT-, pocdar-, cunmkar-, cynbhar-, THIPOKCHI-UOHBI,
KaTMOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BELIECTB;

IIPUMEHATH OCHOBHBIE OIIEpPAI[UU MBICIUTEIBHOMN JAEATEIbHOCTU — aHAJIM3 U CUHTE3, CPaBHEHHUE,
0000111eHIE, CUCTEMATH3AIIMIO, BBISIBIICHHE TPUYMHHO-CIICICTBEHHBIX CBA3EH — JJIsl H3y4YECHHUsI CBOWCTB
BELIECTB U XUMUYECKHUX PEaKIIHii, eCTECTBEHHOHAYYHbIE METO/IbI [TI03HAHUS — HAOIIOACHUE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN).



2. Conepxxanue y4eOHOI0 npeamMera

8 KIIACC

Beenenne

X¥MHS KaK 4acTh €CTECTBO3HAHUSA. XMMMsI - HAyKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAILECHUSX.

HaOnronenue, omucaHue, M3MepeHHE, SKCIEPUMEHT, MojenupoBaHue. IloHaTtne o XumuueckoM
aHaJIN3€ U CUHTE3E.

[ToHsATHE O XMMHUYECKOM 3JIEMEHTE U (opMax €ro CyueCTBOBaHHs: CBOOOJHBIX aTOMax, IPOCTBIX U
CJIO’KHBIX BEILIECTBAaX. SA3bIK XUMUHU.

[IpeBpamenus BemecTB. OTaMYME XUMAYECKUX pEaKIUil OT Pu3nyeckux sABjaeHUi. Ponb xumum B
KHU3HU YeoBeKa. UemoBeK B MUPE BELIECTB, MATEPHAIOB M XUMUYECKUX PEAKIUH.

Xumus u 3710poBbe. JlekapcTBeHHble mpenapatbl. [IpoOieMbl, CBs3aHHBIE C HUX HPUMEHEHHEM.
Xemopunust u xemopoOusi. XUMUYECKOe 3arpsi3HEHUE OKPYKaIOIIel Cpebl U ero nocieacTsus. [Ipobiaemsr
0€30I1aCHOT0 MCIIOJIb30BaHMs BELIECTB MU HMMHYECKHUX peakUuil B IOBCeJAHEBHOH >xu3HU. Tokcuueckue,
rOpIOYME U B3pbIBOONIACHBIE BEIIECTBA. bbITOBAas XMMUUECKasi TPAMOTHOCTb.

KpaTkne cBeneHMs U3 UCTOPUM BO3HMKHOBEHUS U pa3BuTHus xuMmuu. llepnon anxumuu. Ilonsatue o
¢mnocopckom kamue. Xumust B XVI B. PasBurue xummu Ha Pycu. Ponmb oTed4ecTBEHHBIX YYEHBIX B
CTAaHOBJICHMH XUMHUYECKOM Hayku - paboTel M. B. JlomoHocoBa, A. M. bytneposa,Jl. 1. Menneneena.

XuMuYecKkasi CHMBOJMKA. 3HAKM XHUMHUYECKUX DJIEMEHTOB U IPOMCXOXKJIEHHE MX Ha3BaHUU.
Xumnueckue popmynsl. MHaekcsl U ko3¢pdunuenTsl. OTHOCUTENIBHBIE aTOMHAs U MOJIEKYJISIpHAasi MaccChl.
AToMHas eMHUIIA Macchl. PacyeT MaccoBOM 10N XUMUYECKOTO 3JIEMEHTa 110 (popMyIie BelecTBa.

ITlepuognueckas cucrema xumuueckux sieMeHToB [[. M. MeHpeneeBa, ee CTpyKTypa: Maible U
Oonplvie TEpPHOABI, TPYHNIbl W MOArpymmbl (rnaBHas W mobounas). I[lepuoamyeckas cucreMa Kak
CIpaBOYHOE MOCOOME Ui OIYUECHUS CBEIEHUH 0 XUMHUECKUX HJIEMEHTaX.

TEMA 1. ATOMBI XUMHUYECKUX 3JIEMEHTOB

ATOMBI Kak (opMa CYLIECTBOBaHUS XMUMHUYECKMX 3J€MEHTOB. OCHOBHBIE CBEIEHHUS O CTPOECHUU
atoMoB. Jloka3zarenbcTBa CIOXHOCTH cTpoeHusi atomoB. OmbiTel Pesepdopma. Ilmanerapnas mopenb
CTPOECHHMS aToMa.

CocTtaB aTOMHBIX sJ€p: HNPOTOHbI W HEWTpoHBl. OTHOCHUTENbHAs aTOMHas Macca. B3auMmocBssb
MOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI ATOMHAsl Macca.

M3MeHeHne uucia OpOTOHOB B SJpe aroMa - OOpa30oBaHHME HOBBIX XMMHMYECKHUX 3JIEMEHTOB.
M3meHeHue ynciaa HEUTPOHOB B siZjpe aToMa - 00pa3oBaHue N30TonoB. COBpEMEHHOE ONpeAeIeHUE TOHATUS
«XUMHUYECKHH 371€MeHT». M30TONbI Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XUMHUYECKOIO JIEMEHTA.

OnexkTpoHbl. CTpoeHHE 3JEKTPOHHBIX O000JIOYEK aTOMOB XHUMHUYECKUX »dyeMeHToB Ne 1—20
nepuonnudeckon cucremsl J[. M. MenaeneeBa. IloHsTHE O 3aBEPIICHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM
cioe (FHEPreTHYeCKOM YPOBHE).

Ilepnonnueckas cucreMa xuMmuueckux 3ieMeHToB JI. M. MenneneeBa M CTpOEHHE AaTOMOB:
¢u3nyeckuif CMBICT TOPSAJKOBOIO HOMEpa 3JEMEHTa, HOMepa TpYIIbl, HOMepa Iepuoaa. 3HaueHue
Ilepuoouueckozo 3axona u Ilepuoouueckou cucmemvl XUMUYECKUX INEMEHMO8 OJid pA36UmMus HAYKU U
npakmuku. J{.U. Menoeneee — yuénwiti u epasxcoanun. VI3MEHeHUE YuClIa 3JIEKTPOHOB Ha BHEIIHEM
AJIEKTPOHHOM YpPOBHE aToMa XHMHUYECKOrO 3JEMEHTa - 00pa30BaHME IMOJIOKHUTEIbHBIX M OTPULIATEIbHBIX
1MOHOB. MoHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HEMETAJUI0B. [IpHUnHBl M3MEHEHHS METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB B IEPUOJIaX U IPYIIAX.

OO6pa3oBaHue OuHapHbIX coenuHeHHH. [loHaTHe 00 MOHHOM cBA3M. Cxembl 00pa30BaHMs HMOHHOM
CBSI3HU.

B3aumoseiicTBe aTOMOB XHMHYECKHUX 3JIE€MEHTOB-HEMETAJUIOB MEXAy coOoii —oOpa3oBaHuE
JIByXaTOMHBIX MOJIEKYJ MPOCThIX BellecTB. KoBaneHTHast HEMOMsIpHAsk XUMUYECKas CBS3b.

DJEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumopeiicTBe aToMOB XMMHUYECKHX DJIEMEHTOB-HEMETAJIOB MEXIy €000l oOpa3zoBaHue
OMHAPHBIX COEAMHEHUH HEMETAIOB. DJIEKTPOOTPULATEIbHOCTh. [IoOHATHE O KOBAaJIEHTHOW MOJISPHON CBA3H.

B3aumopeiicTBe aTOMOB XMMHYECKHX JJIEMEHTOB-METAJUIOB MEXIy co0oi -oOpa3zoBaHuE
METAIIINYECKUX KpUCTAIIOB. [IOHATHE O METAIIMUECKOH CBSI3H.

TEMA 2. [IpocTeie BemecTBa



[TonokeHne MeTasuioB U HEMETAJUIOB B NEPUOAMYECKOW CUCTEME XMMHUYECKHUX 3nemeHToB /I, U.
MenaeneeBa. BaxxHelmme mpocThie BEMIECTBA - METAIUIBL: KEJI€30, ATIOMUHUN, KaJIbIIUHA, MarHuii, HaTPU,
kanuii. O0me puzndeckue CBOWCTBA METAIIIOB.

Baxneilimne npocTble BellecTBa - HEMETalUlbl, 00pa3oBaHHBIE aTOMaMH KHCIOpPOJa, BOAOPOJA,
azota, cepel, ¢ochopa, yrimepoma. CrHocoOHOCTH aTOMOB XHUMHYECKHX OJJIEMEHTOB K 00pa3oBaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB - aJUIOTPONUs. AJIOTPONHbIE MOAU(UKAIIMY KUCIOPoa, pocdopa U 0JI0Ba.
Meramnueckue U HEMETAJUIMYECKHUE CBOWMCTBA MPOCTHIX BelleCTB. OTHOCUTEIBHOCTH JCJICHUSI TPOCTHIX
BELIECTB Ha METAJLIbl U HEMETAILIBI.

[Tocrossunast ABoraapo. KommuectBo BemiectBa. Mok, MomnspHas macca. MossipHbIid  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eAMHMIIBI KOJIMYECTBA BEIIECTBA -MUJUIMMOJIbL U KHIJIOMOJIb,
MUJUIAMOJISIPHAST W KHJIOMOJISIPHAsET MAacChl BEIIECTBA, MUJUIMMOJISIDHBIA W KUJIOMOJISIPHBIA O0OBEMBI
ra3o00pa3HbIX BEIECTB.

Pacuersl ¢ HCMOIB30BaHHEM MOHSATUN «KOJIMYECTBO BEIECTBA», «MOJIIPHAs Maccay, «MOJSPHBINA
00BEM ra3oBy, «IOCTOSTHHAS ABOTaIpo».

TEMA 3. CoeaguHeHNsI XUMHUUECKHUX DIIEMEHTOB

Crenenp okwucneHus. OmnpenenceHUE CTENEHU OKHUCICHHUS 3JEMEHTOB IO XHUMHYECKOH Qopmyse
coequHenus. CocraBnenue Gopmysn OMHAPHBIX COSTUHEHUH, 00NN CTIOCO0 UX HA3BIBAHMSL.

bunapHble coequHEHMs: OKCUIbL, XJOopuabl, cynbduasl u Ap. CocraBneHue ux Gopmyd.
[IpeacraBuTenn OKCHUIOB: BOJAA, YIJICKUCIBIM Ta3 M HEramieHas W3BecTb. lIpencraBuUTenu JeTydux
BOJOPOJIHBIX COSAMHEHUIA: XJIOPOBOJAOPO U aMMHUAK.

OcHoBaHusl, X COCTaB U Ha3BaHuUs. PacTBopuMOCTh OocHOBaHMU B Boje. Tabmuua pacTBOPUMOCTH
THIPOKCHUIOB U colieil B Boje. [IpeacraBurenu mienodeid: TUAPOKCUIBI HATPUS, Kaus U Kanbpius. [lonsTue
0 Ka4eCTBEHHBIX peakuusix. Unaukatopel. I3MeHeHne oKkpacku UHIMKATOPOB B IIEJIOYHOU CpeJie.

Kucnotel, ux cocraB u Ha3BaHusa. Knaccudukauus kucinot. IlpeiacraButrenu KHCIOT: cepHas,
CoJisiHas U a30THas. VI3MeHeHHe OKpacKu MHAMKATOPOB B KHUCIOTHOH cpene. Psao akmusHocmu memannog
H.H. bexemosa.

Conu Kak mpou3BOIHBIE KUCIOT U OCHOBaHMM. VX cocTaB u Ha3BaHus. PacTBOpUMOCTE cosieil B BoJE.
[IpencraBuTenu conei: XJIopu HATPUs, KapOoHAT U docdar KalblUs.

AMopdHBIE 1 KPUCTAJUTMIECKHE BEIIECTBA.

MexMoneKkyasipHble B3aUMOJCHCTBUS. THMBI KPUCTAIUIMYECKUX PEIIeTOK: HOHHAs, aToMHa,
MOJICKYJIIpHAs U METAJUTMYECKasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OTTUIIOB KPUCTATUIMUECKUX PEIIETOK.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa sl
BELIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Yuctele BemecTBa u cMecH. [Ipupoabie cMecu: BO3AYX, MPUPOIHBIN ra3, He(Th, MPUPOIHBIE BOIBI.
[Ipumeps! XUIKHUX, TBEPIBIX U razoo0pa3HbIx cMeceil. CBOMCTBA YHCTHIX BElIEeCTB U cMmecel. X cocrtas.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHBIE ¢ UCIIOIB30BAHUEM TIOHATHUS «IOJIS.

TEMA 4. 3meHeHus, IpoucXoJsII1e ¢ BeleCTBaMU

[lonsiTue sBNEHWI KaK W3MEHEHUH, NPOUCXOASIIMX C BellecTBaMU. SIBIEHUS, CBSI3aHHbBIE C
W3MEHEHUEM KPHUCTAIUTMYECKOTO CTPOCHMS BEIIECTBA MPU IOCTOSHHOM €ro coctaBe, — (U3HUYECKHE
saBieHus. Dusnyeckue sBICHUS B XUMHM: IUCTWIUISIUS, KPUCTAUIM3AlUs, BbIIapUBaHUE M BO3TOHKA
BELIECTB, LEHTPUPYTUpOBaHUE. Posb pacmeopos é npupooe u 8 HCU3HU Yenosexd.

SIBneHus, CBsI3aHHBIE C M3MEHEHHEM COCTaBa BELIECTBA — XHUMHUYECKHE peakuuu. [Ipu3zHaku u
YCJIOBHSI TPOTEKAHWS XUMHUYECKHX peakuui. Krnaccudukanus XUMHUYECKUX PEAKIUNA M0 Pa3TuYHBIM
MPU3HAKAM: YHCIy U COCTaBY HMCXOJHBIX W TIOJYYEHHBIX BEIIECTB; M3MEHEHUIO CTEIEHEW OKUCIIEHUs
XUMHUYECKUX IJIEMEHTOB; IMOTJIONIEHUIO WU BBIJICIICHUIO YPHEPTUU.

[TonsiTie 00 2K30 - M SHIOTEPMHYECKHX peakiusx. Peakmuu ropeHuss Kak YacTHBIM ciydait
IK30TEPMHUUECKUX PEAKIINH, MPOTEKAIOIINX C BBIICIEHUEM CBETA.

3aKOH COXpaHEHHsS MacCchl BEIIECTB. XHWMHMUYECKHE YypaBHEHHsS. 3HAU€HHE MHICKCOB U
koa¢pdunmenToB. CocTaBieHNE YpaBHEHUN XUMHUECKUX pPEaKLUi.

Pacuersl mo xumu4eckuM ypaBHEHHSM. PernieHue 3agady Ha HaXOXKIEHUE KOJIMYECTBA BEIECTBA,
Macchl UM 00beMa MPOAYKTa PEAKIUH 110 KOJIMYECTBY BEIIECTBA, MAacCe I 00bEMY HCXOIHOTO BEIIECTBA.
PacueTsl ¢ uCTIOIB30BAHNEM MOHSITHS «I0JIs1», KOT/1a HCXOJAHOE BEIIECTBO JAHO B BUJE PacTBOpA C 3aJJaHHOMN
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA UM COACPKUT OMPEIECICHHYIO JOJI0 MPUMECEH.



Peakuun paznoxenus. IloHsiTne O CKOpOCTH XMMHMYECKMX peakuuid. Daxmopwi, eiudiowue Ha
CKOpOCMb XUMUYECKOU peakyuu U noaodcenue xumudeckoeo paenoeecus. Kartamuzatopbl. DepMeHTHI.
Peakumu coenunenus. Karanurtuueckne W HeKaTanuThdeckue peakmmu. OOpaTuMble W HEOOpaTUMbIC
peakuuu.

Peakuuu 3amenieHus. DIEKTPOXUMMUECKUN psiji HANPSHKEHUM METaIOB, €r0 MCIIOJIb30BaHUE JUIS
MIPOTHO3UPOBAHNS BO3MOYKHOCTH MPOTEKAHUS PEAKLUUU MEXIy METallIaMH U pacTBOpaMu KUCJIOT. Peakuuun
BBITCCHCHUS OJIHUX METAJUIOB M3 PACTBOPOB MX COJIeH ApyrumMu merauiamu. Peaknmu oOmeHa. Peakmum
HeHTpanu3anuu. Y cJIoBUsI IPOTEKaHUs peaklnii oOMeHa B pacTBOPaXx /10 KOHIIA.

Tunel XUMUYECKUX peakuuid (M0 MPU3HAKY «UHMCIO M COCTAaB MCXOJHBIX BEIIECTB U IMPOIYKTOB
peakium») Ha MpUMepe CBOMCTB BOAbI. Peakiius pas3noskeHus -3JIEKTPOJu3 BOAbl. Peaknuu coenuHeHHs -
B3aWMOJICVCTBUE BOJABI C OKCHUIAMHU METAUIOB M HeMmetawioB. [loHsTue «ruapokcunb». Peakuuun
3aMelIeHUI-B3auMO/ICHCTBHE BOJBI C HICTIOUYHBIMH U IIE€JI0YHO3EMENbHBIMU MeTalulaMu. Peakiuu oomeHa
(Ha mpuMepe TUApoIu3a Cynb(uaa aTIOMUHNAS U KapOHU1a KAJIbLUs).

TEMA 6. PactBopenue. PactBopsl. CBOKCTBA paCTBOPOB AJIEKTPOIUTOB

PacTBopenne kak ¢u3MKO-xUMHUYECKHi mporecc. [loHsATHE O THApaTax M KpUCTAJUIOTHIpAaTax.
PactBopuMocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX BEIIECTB OT
TemnepaTypbl. HacblllleHHbIE, HEHACBIIIEHHBIE U NIEPECHIIEHHBIE PACTBOPBI.

3Ha4yeHHE pacTBOPOB JJIsl IPUPOJIBI M CEIBCKOTO XO34MCTBa.

[Tonsitue 00 HIEKTPOTUTHYECKON AUCCOLMALUU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHL. MexaHnusm
JUCCOLIMAIMU 3JIEKTPOJIMTOB C PA3JIMUHBIM THUIIOM XUMHUYECKOW CBSI3U. CTENEHb 3JIEKTPOIMTHYECKOU
nucconuanuu. CUIbHbIE U ClIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH SJIEKTPOIUTHUYECKON auccounanuu. VIOHHbIE ypaBHEHUs pEaKLMid.
VYcnoBust mpoTeKaHUsl peakiiu 0OMeHa MEXTY JIEKTPOJIUTAMU J0 KOHIIA B CBETE MOHHBIX MPEICTABICHUH.

Knaccudukanus HOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccudukamus. Jluccomumamnuss KHCIOT W WX CBOWCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKOM  Jauccouuanuud. MoJeKkynaspHble W HMOHHBIE YpaBHEHUs pPEAKUUM  KHUCIOT.
B3aumogeiicTBue  KMCIOT €  MeETaulaMH.  DJIEKTPOXUMHUYECKUM  psii  HANpsDKEHUH  METasuIoB.
B3auMopeiicTBue KHUCIOT € OKCHJAaMU METAJUIOB. B3aummonelcTBHE KHUCIOT C OCHOBAHUSIMU - pEAKIUs
HehTpanu3anuu. B3aumojeicTBUe KHCIOT C coiisiMH. VIcmonb3oBaHWE TaOMUIBI PAcCTBOPUMOCTH  JUIS
XapaKTEPUCTUKNA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccupukauus. Jluccoumanusi OCHOBaHMH M HX CBOHCTBA B CBETE TEOPUU
AJIEKTPOJIUTAYECKON auccouranuu. B3auMonencTBue OCHOBaHUM C KMCJIOTAMH, KUCIOTHBIMU OKCUIAMU U
cossimu. Mcronb3oBanue TabIUIIBI PACTBOPUMOCTH TSI XapaKTEPUCTUKUA XUMHUYECKUX CBOMCTB OCHOBAHHIA.
PasznoxeHre HepacTBOPUMBIX OCHOBaHM Mpu HarpeBaHuu. Conu, UX KiIaccUPHUKAIUsS U JAUCCOIMALIUS
pa3nuuHbIX THUMNOB cojedl. CBoiicTBa cojiel B CBET€ TEOPUH BJIEKTPOIUTUYECKOM TUCCOLUAINH.
B3aumoneicTeue coiieii ¢ MeTallaMH, YCIOBUsS NPOTEKAaHMS ATUX peakuuil. B3aumonencrBue cosner ¢
KHUCJIOTaM1, OCHOBAHUSIMU U COJISIMH.

Hcnons3oBaHue TaOMMIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKA XHMHUYECKUX CBOWCTB COIEH.
O06001menue cBeeHni 00 OKCHIaX, MX KIaCCU(UKAIIMN U XUMAYECKUX CBOMCTBAX.

I'eneTnueckue psAabpl METAUIOB M HEMETAUIOB. ['€eHeTMdeckass CBsI3b MEXAy Kilaccamu
HEOPraHWYECKUX BEILECTB.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENh W BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJIEHUE.

Peakunu noHHOTO 0OMEHA U OKUCIUTENbHO-BOCCTAHOBUTEIbHBIEC peakiiuu. CocTaBleHne ypaBHEHUN
OKHCJTUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOJIOM SJIEKTpOHHOro OanaHca. CBOWMCTBAa MPOCTHIX
BEIIECTB — METaJUIOB W HEMETaJUIOB, KUCJIOT U COJel B CBETE MPEICTaBICHHH 00 OKUCIHTEIHHO-
BOCCTaHOBHUTEIbHBIX
rpoueccax.

9 KJIACC

Benenune. Obmas xapakTepucTUKa XUMUIECKHIX JIEMEHTOB

XapakTeprUCTHKA JIEMEHTA IO €r0 MOJIOKEHHUIO B IEPUOINYECKON CUCTEME XUMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa. CBoiicTBa OKCHUJIOB, KUCJIOT, OCHOBAaHUW M COJIEM B CBETE TEOPUU DIIEKTPOIUTHUECKOM
JIMCCOLMAIMU U MTPOLECCOB OKUCIIEHUSI BOCCTAaHOBJIEHUS. [ eHeTHuecKre psibl MeTajia 1 HEMeTaJlIa.
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[TonsiTHE O IEPEXOIHBIX AIeMEHTaX. AMMOTEPHOCTh. | eHEeTHUECKUIl Psijl EPEXOAHOTO IJIEMEHTA.

Ilepuonuueckuii 3aKOH M MEpUOIUYECKas cUcTeMa Xumuuyeckux sieMeHtoB [[.M. MenneneeBa B
CBETE YUEHHMsI O CTPOEHMH aToMa. X 3HaueHue.

XuMHU4YecKasi OpraHu3anys MpUpoabl, XUMHUUECKHE MPEBPALICHUSI HEOPTaHWUYECKUX U OPTraHMYECKUX
BEILIECTB KaK OCHOBA MHOI'MX SIBJICHMM >KMBOM M HEKHMBOW INPUPOJBI, 3HAYCHUE XUMHUYECKONM HAyKU B
pEIIeHNH COBPEMEHHBIX SKOJOTMYECKHX MpoOjeM, B TOM YHWCJIE€ B NPEJOTBPAIICHHMHM TEXHOT€HHBIX U
HKOJIOTHYECKUX KaTacTpod. OCHOBBI XHMHYECKOH TPaMOTHOCTH: CIIOCOOHOCTh aHAJIU3UpOBATh H
OOBEKTUBHO OLIEHUBAThH KMU3HEHHBIE CUTYAIlUH, CBSI3aHHbIE C XUMUEH, HaBBIKU 0€30MacHOro olOpaiieHus ¢
BEIIECTBAMH, HCIOJIb3YEeMbIMH B TOBCEIHEBHOW JKM3HU; HKOJIOTHYECKH Oe30MacHOe MOBEACHUE B LENAX
COXpaHEHUs 3/10POBbS U OKPYKAIOLIEH CPEJIbl.

Tema 1. Meramibl

[TonoxeHnne MeTayuioB B NEPUOJUMYECKOM cucTteMe xuMuueckux siemeHToB /. M. Menaeneesa.
Merannmnyeckass KpHCTAUTMYECKasi peméTka M MeTaulMyeckas XUMHuueckas cBs3b. OOmme (usnyeckue
cBoiictBa MeTtauioB. CIuiaBbl, HMX CBOWCTBA W 3HayeHUWE. XHUMHUYECKHME CBOMCTBA METAJJIOB Kak
BOCCTAHOBUTENIEH. OJIEKTPOXUMUYECKUI psl HANpsDKEHUH METalIOB M €ro  HCIOJIb30BaHUE JUIS
XapaKTePUCTHUKU XUMHUYECKHX CBOMCTB KOHKPETHBIX MeTayioB. CrocoObl MOMy4yeHHUS METauIoB: IHUPO-,
THIPO- U dNIeKTpoMeTautyprusi. Koppo3usi MeTanmioB u criocoosl 60pb0bI ¢ HEl.

OOmiass XapakTepuCTUKa IIEIOYHBIX MeTaiioB. Metamisl B mpupone. OOmme crocoObl UX
nostydeHusi. Ctpoenue aromoB. ll{enouHble MeTalIbl - MPOCTHIE BEIIECTBA, UX (PU3UUYECKHUE U XUMUYECKHE
CBOMcTBa. BakHeline coeIWHEHUS WIEJOYHBIX METAJUIOB - OKCHUJBI, TUAPOKCUIBI U COMH (XJIOPHIBI,
KapOoOHaThl, Cyib(paTbl, HUTPAThl), UX CBOWCTBA W TNPUMEHEHHE B HApOAHOM Xo3siiicTBe. KanuitHbie
ynobpenus. [lepsas nomowb npu XuMUUECKUX 024c02ax U OmMpasieHusx.

OO6mas xapakTepucTuka 3nemMeHTa riaaBHo noarpynmnsl II rpynnsl. Ctpoenue aromos. llenouno-
3eMeNbHBIE METAJUIbl - MIPOCThIE BEIIECTBA, MX (PU3NYECKHE U XHUMUYECKHE CBOHCTBA. Bakueiimine
COCJMHEHUS IIEJIOYHO-3€MEIbHBIX METAJUIOB - OKCHJBI, THIPOKCHUABI M COJHU (XJIOpUABI, KapOOHATHI,
HUTPATHI, cynbdatsl U pocdarsl), UX CBOMCTBA U MPUMEHEHUE B HAPOJHOM X035HCTBE. JKécmrkocmb 600vl u
cnocobwl eé ycmpanenusi. XMMUYECKUE BEIIECTBA KAaK CTPOMTENBHBIC W MOJCIOYHbIC MaTephajbl (Med,
Mpamop, U3BECTHSIK). KauecmeenHvle peakyuu Ha UOHDL.

Anromunnii. CTpoeHne aroma, (U3HYECKHME H XHUMHUYECKHE CBOIMCTBAa IPOCTOrO BEIIECTBA.
CoenuHeHus aJlOMUHUS - OKCHJI U THAPOKCHU, UX aM(pOTepHbIH XapakTep. BaxkHelime coiau altOMUHUS.
[IpuMeHeHne antOMUHUSA U €70 COCINHEHUM.

XKenezo. Crtpoenust atoma, ¢puU3NYeCKHe M XMMUYECKHE CBOMCTBAa MpocTOro BemiectBa. OKCHIbI,
THIPOKCHUBI U conu kenesa. ['enernueckue psapl Fe2+u Fe3+ . KauecrBennsle peakuuu Ha Fe2+u Fe3+.
Baxneimme conm xene3a. 3HaUYEHUE JKEIE3a, €r0 COCAVWHEHMH M CIUIABOB B INPUPOAE U B HApPOJHOM
XO35MCTBE.

Tewma 2. Hemeransl

OO0mias xapakTepUCTHKAa HEMETAJJIOB: IMOJIOKeHUe B mepuoanyeckon cucreme .M. Mennaeneena,
OCOOCHHOCTH CTPOCHHSI aTOMOB, DJIEKTPOOTPUIIATETBHOCTh KaK MEPa«HEMETAJUIMYHOCTHY»,  PAN
ANEKTpOOTpHIIaTENbHOCTU. KpHcTamnyeckoe CTpOeHHE HEMETaUIOB - MPOCTHIX BEUIECTB. AJUIOTPOMIUS.
duznueckue cBoCcTBa HeMETAITOB. OTHOCUTENBHOCTD MOHATUN «METAILT», «HEMETAJLI.

Bonopon. IlonoxkeHne B INEpHOAMYECKON CHCTeMe XuUMHUYecKHX ayeMmeHToB /[[.M. Menpeneesa.
Crpoenue aroma u Mojekyinbl. PuU3nyeckne M XMMHYECKHME CBOWCTBA BOAOPOJA, €ro MOJIYYEHUE U
MIPUMEHEHHE.

OO6mas xapakTepucTuka ramoreHoB. Ctpoenue atomoB. I[IpocTeie BemiecTBa, UX (U3NYECKUE U
XUMHUecKue cBoMCTBAa. OCHOBHBIE COEAMHEHHS TaJOr€HOB (rajlor€HOBOJOPOABI M TaJOTEHHJbI), HX
cBoiicTBa. KauecTBeHHas peakius Ha xjopuaumoH. KpaTkue ceneHus o xjope, Opome, ¢Tope u ione.
[IpumeHneHne raJoreHoB U UX COEAMHEHHUI B HAPOJHOM XO35ICTBE.

Cepa. Ctpoenue aroma, aljgoTPOIHs, CBONCTBA U MpPUMEHEHHE poMOnueckoi cepbl. OKCHIIBI cepbl
(IV) u (VI), ux nonydenue, cBoiictBa u npuMeHneHue. CepoBoIOpOAHAs] U CEPHUCTAST KUCIOTHI U UX COJIH.
CepHast kucimora M €€ COJIM, MX IPUMEHEHME B HApOJHOM XO3sMcTBE. Xumuueckoe 3azpsasHeHue
OKpYyJHcaroueli cpedbl COCOUHEHUAMU Cepbl (KUCIOMHble 00XHCOU, 3a2ps3HEeHUe 6030yXa U B000EMOS),
Cnocoobl €20 npedomepauyeHusl.

KauecTBeHHast peakius Ha Cyib(aT-HoH.
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A3zot. CTpoeHue aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BellecTBA. AMMHUAK, CTPOCHHUE, CBOWCTBA,
nony4yeHue u npumeHenue. Cojm aMMOHMS, UX CBOKMCTBA U NMpuUMeHeHHe. OKcHubl a30Ta. A30THasI KUCIOTA
1 ee conu HuTpaTel 1 HUTPUTHI, TPOOIEMa X COACPKAHUS B CETbCKOXO3SIMCTBEHHON MPOAYKIIUUA. A30THBIC
ynoOpenusi. Xumuueckoe 3azpsazueHue OKpyscaiowel cpeovl COeOUHEHUAMU a30ma (KUCIOMHbIe 00HCOU,
3aepsazHenue 6030yYXd, NOYBbL U B0OOEMOS).

®ochop. Ctpoenue aTomMa, alIOTPOINHUsL, CBOKWCTBA 0enoro u kpacHoro ¢ocdopa, ux IpUMEHEHHE.
OcHoBHble coeauaeHus: okcu pochopa (V), oprodocdopHas kucnora u e€ conu. DocopHbie ynodpeHus.

VYrnepoa. CtpoeHue aroma, ajulOTPOIMs, CBOMCTBA ajUIOTPOMHBIX MOAMU(DUKAIMKM, TpUMEHEHHE.
Oxkcuant yriepoaa (1) u (IV), ux cBoiictBa u npuMmenenue. KauecTBeHHast peakiysi Ha yIJICKUCIBIN ras.
KapOoHnaTsl: kanbuut, cojia, MOTall, UX 3HaYCHHE B MPUPOJIE U )KU3HU YeioBeka. KauecTBeHHas peakuus Ha
KapOOHAT-NOH. JKo02uyeckue npobdiemvl, cesisamnuvie ¢ okcuoom yenepooa (IV), eunomesa 2no6anvnozo
nomenienus: Kiumama, napHuKoswlil d¢hghexm

Kpemuuii. CtpoeHue aroma, KpUCTaUIMYECKUN KPEMHMI, €ro cBOMCTBAa M IpuMeHeHue. Oxcup
kpemuus (IV), ero npupoanbsie pasHoBuaHOoCTH. KpemaueBas kuciaora. Cunukarbl. 3HaY€HUE COCTMHCHHUI
KpPEMHHsS B JKMBOM M HeXuBOM mnpupone. lloHsatue O CHIMKAaTHOM IPOMBINUIEHHOCTH. XUMUYECKHE
BEIIECTBA KaK CTPOUTENbHBIE U MOIeJI0YHbIE MaTepuabl (CTEKIIO, IEMEHT).

Tema 3. Opranuueckue BeniecTBa

BemiectBa opraHumdyeckue U HEOPraHUYECKHE, OTHOCHUTEIbHOCTh TIOHATHUSA «OPraHUYecKue
BeuiecTBay. [IpuunHbl MHOr0OOpa3usi OPraHUYECKUX COENMHEHUN. XUMHUYECKOE CTPOEHUE OPraHUYECKUX
coequHeHn. MomnekynspHble U CTPYKTYpHbIE (hOPMYIIbl OPraHuYecKuX BElIecTB. MeTaH U 3TaH: CTPOCHUE
MoJIeKyJl. ['openue metana u 3TaHa. JlerupupoBaHue dTaHa.

[Ipumenenue Mmetana. [IpupoanHble HCTOYHHMKH yriieBoAopoaoB. HedpTh u mpupoansiii ras, ux
MIpUMEHEHUE.

XUMHYECKOE CTPOCHHE MOJIEKYJbl dTWieHa. [[BoitHas cBsizb. B3ammonelicTBuEe STUIIEHA C BOJOW.
Peakuuu nonumepusanuu stuneHa. Ilpencrasienus o noiuMepax Ha npumepe noiaudTuieHa. [lonuatuien
U €ro 3HAYCHHUE.

[TonsiTvie O MpeAenbHBIX OJHOATOMHBIX CHMPTaxX Ha MPUMEpax METaHoJa U TaHoya. TpEXaToOMHBIN
CHUPT - TJIUIEPHUH.

[Tonstne 00 amplIernjgax Ha MpUMEpE YKCYCHOTO anbiaeruga. OKHCIICHHE aibAeTHia B KUCIOTY.
OAHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHI Ha MpHUMepe YKCYCHOW KuciaoTel. EE cBoiicTBa u
npuMmeHeHue. CTeapuHOBas KHUCJIOTAa KaK IPEJICTaBUTENb JKUPHBIX KapOOHOBBIX KHCIOT. Peakuun
sTepu(UKAINK U TIOHSITHE O CIOXKHBIX dQupax. Kupsl Kak coxHbIe 3(QUPHI TTUIEPUHA U )KUPHBIX KUCIOT.

[TonsiTue 06 amuHoOKucnoTax. Peakuuu nmonukoHaeHcauuu. benku, uX cTpoeHue U MOJoTrHYecKast
poJIb.

[Tonsitue 00 yrneBoaax. ['moko3a, e€ cBoiicTBa 1 3HaueHue. Kpaxman u nesmioios3a (B CpaBHEHUN),
uX OMOJIOTUYECKas POJib.

Xumus u nuima. KanopuitHocTs kupoB, 0€1K0B, U yriaeBo1oB. KoHcepBaHThI MUIIEBBIX MPOAYKTOB
(moBapeHHast CONb, YKCyCHasl KHCIOTa). MamepuaibHoe eOUHCMBO Op2AHUYECKUX U HeOPSAHUYeCKUX
coeouHeHuUll.

Ponv xumuu 6 pewenuu sxonocuveckux npoodiem

Tema 4. Perienne KOMIUIEKCHBIX 3a1a4

Beruucnenre MaccoBoi J0JIM XMMHUYECKOTO 3JIEMEHTa 0 (GopMyJsie COCTUHEHHUS.

VYcranoBnenue mpocreiiei GopMyIibl BEIIECTBA IO MACCOBBIM JIOJISIM XUMHYECKUX 2JIEMEHTOB.

Bbruncnenus mo XMMHUYECKUM ypaBHEHUSIM KOJIUYECTBa, 00bEMa, MacChl BEIIECTBA MO KOJIUYECTBY,
00BEMY, Macce peareHTOB WK IPOAYKTOB PEAKIIUH.

Pacuer MaccoBoii 1011 pacTBOPEHHOTO BEILIECTBA B PACTBOPE
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3. TemaTnuyeckoe NJIaHMPOBaHHUE, B TOM YK CJIe ¢ Y4éTOM padoueii

IporpaMmsbl BOCMUTAHUA, ¢ YKA3AHUEM KOJIUYIECTBA YaC0B, OTBOAUMBIX HA

8 Kiacc

OCBOCHHE KAKI0H TEMBI.

Ha3zBanue
pasaena

KoanuecTBO
4acoB

Peasmm3zanus padodeil nporpaMMbl BOCIIMTAHUS

Beenenue.

5

VYcTaHoBIIEHUE JOBEPUTEIbHBIX OTHOLIECHUNH MEXY YUUTEIEM U
€ro y4eHUKaMH, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCHPHUSTHIO
yJaliuMucs TpeOoBaHUN U IPOCHO yUUTENs, IPUBIICUEHUIO UX
BHUMaHHS K 00CyK1aeMoi Ha ypoke HH(pOpMaIiuy, aKTHBU3AIIH
UX [TO3HABATENbHON nesTenbHocTH; PopMHUpOBaHUE
IIPEACTABICHUH O LIEJIOCTHON Hay4HOU KapTUHE MUpPA, U
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUM, KOTOpbIE 00ECIIEUNBAIOT
(hopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIILHOMY
IUTAHUPOBAHUIO U OCYILECTBIICHUIO Y4€OHOM 1eATEIbHOCTH;
Bocrnpusitre 3¢TeTHYECKUX KaueCTB XUMUYECKON HAayKu: €€
TFapMOHUYHOT'O ITOCTPOEHUS], CTPOTOCTH, TOYHOCTH,
JaKOHUYHOCTH; POpMUPOBAHNE IEHHOCTHOTO OTHOLIEHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYUHOMY
HACJIE/INI0, TOHUMAHHS 3HAYEHUSI XUMUYECKOW HAYKU B )KU3HU
COBPEMEHHOI0 00IIeCcTBa, CIIOCOOHOCTH BaJeTh JOCTOBEPHOM
nHpOpManrei 0 IepeTOBBIX TOCTUKECHUAX U OTKPBITHIX
MHUPOBOW U OTEUECTBEHHOM XMMMUHU, 3aMHTEPECOBAHHOCTHU B
Hay4yHBIX 3HaHUSAX 00 YCTPOICTBE MHpa U OOILECTBA;
[ToOy»keHune MKOJIBHUKOB COOII0AATh Ha YPOKE OOLICTIPUHSATHIE
HOPMBI ITOBEJICHUSI, IpaBUIa OOILEHUS CO CTApIIUMU
(yuuTensiMu) U CBEpCTHUKAMU (ILIKOJIbHUKAMM ), IPUHIIUIIBI
y4eOHOM TUCUMIUIMHBI U CAMOOPraHU3alHH;

ATOMEI
XUMHAYECKUX
3JIEMEHTOB

[IpuBneueHne BHUMAaHMs IIKOJIBHUKOB K LIEHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypOKax sSBJIEHUHM, OpraHu3anus ux padboTsl ¢
[I0JTy4aeMoi Ha ypOKe COLMaIbHO 3HaYMMOM uH(popMmanuen —
MHULMUPOBaHUE €€ 00CYX/IE€HNS, BbICKa3bIBAaHUS YUalllUMUCS
CBOETr0 MHEHUS 110 €€ MOBO/Y, BBIPAOOTKU CBOETO K HEM
oTHouIeHus; PopMUPOBaHKE TO3HABATENbHBIX MOTHBOB,
HaIPABJICHHBIX Ha MOJIY4Y€HHE HOBBIX 3HAHUH 110 XUMUH,
HEOOXOUMBIX JUIsl O0BSICHEHUS HAOII0JaeMBIX MPOIIECCOB U
saBieHMit; PopMHpOBaHUE MTO3HABATEIbHON, HHPOPMALIMOHHOMN 1
YUTATEIbCKOMN KYJIbTYphl, B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHON pabOThI ¢ Y4eOHBIMHU TEKCTaMH, CIIPAaBOYHON
JUTEPaTypOM, TOCTYITHBIMU TEXHUYECKUMU CPEACTBAMU
MH(pOPMAIMOHHBIX TEXHOJIOIWi; BKiToUeHne B ypok UTPOBBIX
MPOLEYpP, KOTOPbIE TOMOTAIOT MOIJEPKAaTh MOTUBALIUIO IETEH K
MIOJIYYEHUIO 3HAHWH, HAJIAKUBAHUIO TO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUH B KJIACCE, TIOMOTaloT
YCTaHOBJICHUIO TOOpOKeNaTeabHON aTMOC(EPHI BO BpeMs ypOKa;
YMeHue npuMeHsATh B IPOLECCE TO3HAHUS TIOHATHUS
(mpeameTHbIE U MeTanpeIMETHBIE), CUMBOJINYECKHE (3HAKOBBIE)
MO/IEJIH, HCTIONIb3yEeMble B XMMHH, PEOOPa30BBIBAThH IIUPOKO
MIpUMEHsIeMbIE€ B XUMUU MOJI€JIbHbIE TIPEICTABICHUS —
XUMHUYECKHH 3HaK (CUMBOJI BJIEMEHTA), XUMHUecKas (popmyia u
ypaBHEHHE XUMHUECKON peakllni — MPH peIIeHnn yuyeOHo-
II03HABATENbHBIX 33/1a4;

IIpoctsie

Hcnonbs30BaHne BOCIIMTATEIbHBIX BO3MOXKHOCTEH COACPIKAHUSA
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BEIIECTBA

y4eOHOT0 MpeMeTa 4Yepe3 AEMOHCTPALHUIO AETSAM IPUMEPOB
OTBETCTBEHHOTI'0, TPAKJAHCKOIO ITOBEIEHHUSI, TPOSIBICHUS
YeIIOBEKOIIOOUS U JOOPOCEPACTHOCTH, Yepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JUJISl YTEHMS, 3a7a4 JUIsl PEILICHNUs,
MPOOJIEMHBIX CUTYalui 17151 00CYKICHUS B Kiacce;
®opMHpOBaHKE MTPEACTABICHUS O COUMAIBHBIX HOPMAX U
IIpaBWJIax MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHOHCCIIeI0BATEIbCKON, TBOPYECKON M IPYTUX BHIAX
nesitenbHOCTH; DOpMHUPOBaHHE TOTOBHOCTU K Pa3HOO0pa3HOM
COBMECTHOH JIeITEIbHOCTH NPH BHITIOJTHEHUH YUEOHBIX,
[103HABATEJIbHBIX 33124, BHIITOJTHEHUU XUMUYECKUX
9KCIIEPUMEHTOB, CO3/1aHUU Y4EOHBIX [IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHIO ¥ B3aUMOIIOMOIIU B IIPOIECCE ITOM yueOHOU
JESITEIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MIOBEJICHUE U
IOCTYIIKM CBOUX TOBAPUIIEH C MO3ULMU HPABCTBEHHBIX U
MPAaBOBBIX HOPM € YYETOM OCO3HAHMS MTOCIEACTBHUM MTOCTYIIKOB;
YMeHHe UCTI0Ib30BATh ITOCTABIECHHBIE BOIIPOCHI B KAYECTBE
MHCTPYMEHTA [103HAHUS, a TAK)KE B KAYECTBE OCHOBBI JJIs1
(hopMUpOBaHMsI TUTIOTE3bI IO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBa€MbIX CyxaeHMi; [IpnoOperenue onbiTa 1o
[JIAHUPOBAHUIO, OPTaHU3ALMU U IIPOBEJCHUIO YYEHUUYECKUX
9KCIIEPUMEHTOB: YMEHME Ha0JII01aTh 3a XOI0M IIpoliecca,
CaMOCTOSATEJIbHO TPOTHO3UPOBATh €r0 PE3yJIbTar,
(dhopMyIpoBaTh 0000IIEHUS U BBIBOJIBI ITO PE3YJIbTaTaM
MPOBEAEHHOTO OIbITA, UCCIIEOBAHUS, COCTABIISTh OTUET O
pOJIETIAaHHOM paboTe;

CoenuHeHus
XUMHYECKUX
DJIEMEHTOB
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[IpuMeHeHMe Ha ypOKEe MHTEPAKTUBHBIX (OPM pabOThI
yUalIUXCs: UHTEJJIEKTYaJIbHBIX UTP, CTUMYJIHUPYIOLINX
II03HABATEJIbHYI0 MOTUBALIMIO IIKOJbHUKOB; AUCKYCCUH,
KOTOpBIE JAIOT yYalllUMCsl BO3MOKHOCTh IIPUOOPECTH OIBIT
BE€/ICHUSI KOHCTPYKTUBHOTO JAMAJIOra; IPYyNIOBON pabOThl WK
paboThI B apax, KOTOPbIE y4aT HIKOJIbHUKOB KOMaHHOW paboTe
U B3aMMOJEHUCTBHIO C IpyTUMHU AeTbMH; DopMupoBanue
MHPOBO33PEHUYECKUX MPEACTABICHUHN O BEIIECTBE U XUMUYECKON
peakuuu, COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 COCTABJIAIOIINX OCHOBY I TIOHUMAaHMSI CYILIHOCTH
Hay4YHOH KapTUHBI MUpA; NPeICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/JIbI, B3aUMOCBS35IX YEIOBEKa
C IPUPOJHON CPENIOil, O POJIM XMMHHM B IIO3HAHUU 3THUX
3aKOHOMEPHOCTEN; Y MEHHE HCIIOIb30BATh IPUEMBI JIOTHYECKOTO
MBIILIJIEHNS] IPY OCBOEHUH 3HAHHMI: pACKPBIBATH CMBICT
XUMHUYECKUX MOHATUHN (BBIACNATH UX XapaKTepHbIE IPU3HAKH,
YCTaHAaBJIMBAaTh B3aUMOCBS3b C JPYTUMHU MTOHATHIMM),
MCIIOJIb30BaTh MOHSTHS ISl OOBSICHEHUS OTJENbHBIX (DAKTOB U
SIBJICHUIA; BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KIacCUPUKAITIH
XUMHUYECKHX BEIIECTB U XMMUUYECKUX PeaKlUi; yCTaHaBIUBATh
IPUYMHHO-CJIEJICTBEHHBIE CBSA3U MEXY O0BEKTaAMU U3yUECHHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTHUBHBIE,
JIeTyKTUBHBIE, 10 AHAJIOTUH); JIeJIaTh BHIBOJIBI U 3aKJIIOUEHHS,

H3menenus,
MIPOUCXOSIINE
C BEIIECTBAMH.
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Opranu3zanus me@crsa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX
y4YallluXCs HaJl UX HEYCIEBAIOIIMMU OJTHOKJIACCHUKAMU,
JAIOIIEro MKOJbHUKAM COIMAJIBHO 3HAYUMBIH OIIBIT
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COTpyAHMYECTBA U B3aUMHOU noMouy; @opmupoBanue
9KOJIOTMYECKH 11€71€c000pa3HOro OTHOLIEHUS K IPUPOJIE KaK
MCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS,
MMOHWMaHUS IICHHOCTHU 3JI0POBOTO U 0€3011acHOTr0 00pasa KU3HH,
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPM3NYECKOMY U
MICUXHYECKOMY 3]I0pPOBbIO, OCO3HAHUS IEHHOCTU COOIIOACHUS
paBuiI 0€30MaCHOTO MOBEACHHS ITPH PadoTe C BELIECTBAMH, a
TaK)Ke B CUTYAIUSIX, YTPOKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;
[Ipuobperenue onpiTa 10 MIAHUPOBAHUIO, OPTaHU3ALUHU U
MIPOBEJICHUIO YYEHUUECKHUX IKCIIEPUMEHTOB: yMEHUE HAaOII01aTh
3a X0JIOM IIPOLIECCa, CAMOCTOSITENILHO POTHO3UPOBATH €T0
pe3yibTaT, OpMYITHPOBATH 0OOOIIIEHUS U BHIBOJIBI 1O
pe3yabTaTaM MPOBEAEHHOTO ONBITA, UCCIIEAOBAHMS, COCTABIIATh
OoTu€T 0 mpojenaHHoi padote; PopMUPOBAHHUE YMEHHUS
MPUMEHSTH Pa3IMYHbIE METO/IBI U 3aIPOCHI IIPH MTOUCKE U 0TOOpE
MH(OPMALIUY U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX IS
BBITTOJIHEHUS YI€OHBIX U MO3HABATENbHBIX 3324 ONPEIEIEHHOTO
tuna; [IpuobpereHue onbiTa B 001aCTH UCTIOIB30BAHUS
MH()OPMANMOHHOKOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIA/ICHUC
KYJIbTYPOH aKTUBHOTO MCIOIb30BAHUS PA3INYHBIX TOMCKOBBIX
CUCTEM; CaMOCTOSTEIbHO BbIOUPATh ONTUMAIIbHYIO (OpMY
npecTaBieHust ”HPOPMALMK U WILTIOCTPUPOBATH PelllaeMble
3aJ1a4¥ HeCJIOKHBIMUA CXEMaMH, HarpaMMaMH, APYyTUMU
(dhopmamu rpadUKU U ©X KOMOMHAIMAMU;

PactBopenue.
PactBopbI.
CgoiicTBa
pacTBOpOB

QJICKTPOJIUTOB.
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WNuumupoBanue U mojjiepkKa HCCIIeI0BaTEIbCKOM
NEATEILHOCTH IKOJLHUKOB B PAMKaxX peaiu3aiiii UMU
WHIVMBUAYAITBHBIX U TPYITIOBBIX UCCIIEIOBATEILCKIX ITPOSKTOB,
YTO JIACT IIKOJIbHUKAM BO3MOKHOCTb IMTPHOOPECTH HABBIK
CaMOCTOSITEIILHOTO PEHICHHS TEOPETUICCKON TTPOOIIEMBbI, HABBIK
reHEPHUPOBaHUS ¥ 0(DOPMIICHHS COOCTBEHHBIX MJICH, HABBIK
YBOKHUTEIHLHOTO OTHOIICHHSI K 9y>KUM UACSIM, 0)OPMIICHHBIM B
paboTax apyrux ucclieaoBaTenei, HaBbIK MyOJIUYHOTO
BBICTYIUICHHS ITepPeJT ayIUTOpUEH, apTyMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKH 3peHus; Oco3HaHUE IIEHHOCTH >KU3HU,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MTOCIEICTBUN 1 HETIPUATHS
BPE/IHBIX MPUBBIUEK (YITOTPEOIICHUS AIIKOTOJIsI, HAPKOTHUKOB,
KypeHHs), HEOOXOMMOCTHU COOIOICHHUS TTPaBHII OE30MMaCHOCTH
P OOpaIICHAH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY H
peanbHOM xu3HN; DOpMUPOBaHHE CITOCOOHOCTH MPUMEHSATH
3HAHUS, TTOJTydaeMbIe TTPH U3YICHUH XUMUH, JUTS PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOIIeH MPUPOIHON CPeoi,
TIOBBIIICHUS YPOBHSI SKOJIOTHYECKON KYJIbTYpPhI, OCO3HAHHS
rI100aTBFHOTO XapaKTepa YKOJIOTHYECKUX MPOoOIeM U yTel uxX
pENIeHUs TOCPEACTBOM METOIOB XUMHUHN; DOpMUpOBaHUE
9KOJIOTHYECKOTO MBIIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHHUKAaTUBHON M COLMAJILHON NPAKTUKE.

9 kiacc

Ha3zBanmue
pasjaeia

Koanu
€CTBO

Peanu3zanus padouyeil nporpaMmMsbl BOCIIMTAHUS
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4acoB

Beenenue.
OOmras
XapaKTEePUCTHKA
XHUMHYECKHUX
9JIEMEHTOB.

VYcraHoBIIEHHE JJOBEPUTENBHBIX OTHOLIEHUH MEXKAY YUUTEIEM U €ro
YUEHHKaMH, CIIOCOOCTBYIOIIUX TTO3UTUBHOMY BOCTIPUSATHIO YHALTUMHUCS
TpeOOBaHUM U IPOCHO YUUTES, IPUBICUEHUIO UX BHUMAHUS K
o0cyx1aeMoi Ha ypoke HH(pOpMaIui, aKTUBU3AINH UX
[I03HABATENBHOM JesiTenbHOCTH; [IpruBIeUeHe BHUMaHMS HIKOJbHUKOB
K IEHHOCTHOMY acCIIeKTy U3Y4aeMbIX Ha yPOKAaX SIBIICHUH, OpraHu3aIus
uX paboThI € MOTy4aeMON Ha ypOKe COLMAIbHO 3HAUUMON
uHpopManrel — THUIIMUPOBAHKE €€ 00CYKICHNUS, BBICKAa3bIBAaHHS
Y4aIl¥MHUCS CBOETO MHEHUS 110 €€ IOBOAY, BEIPAOOTKU CBOETO K HEeH
oTHomeHHsT; POpMHUpPOBaHUE TO3HABATEILHBIX MOTUBOB, HAIIPABJICHHBIX
Ha [10JIy4Y€HHE HOBBIX 3HAaHUH 110 XMMHUHU, HEOOXOAUMBIX AJIS
00BsICHEHUS! HAOII0TaeMBIX MTPOIIECCOB U siBJIeHUN; DopMupoBaHUe
II03HABATEJIbHOM, UHPOPMALIMOHHON U YNTATEIbCKON KYJIbTYPbI, B TOM
YHCJIe HABBIKOB CAMOCTOSTENILHONW PabOThI ¢ Y4eOHBIMU TEKCTAMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU
MH(POPMALMOHHBIX TeXHONOTUH; 100y /1eHe NIKOTLHUKOB COOIIOIATh
Ha ypOKe OOLIENPUHATbIE HOPMBI [TOBEICHHSI, IPaBUia OOLIEHUS CO
CTapIMMH (YUYUTEISIMU) U CBEPCTHUKAMH (IIKOJBbHUKAMH), IPUHIUIIBI
y4eOHOH TUCIMIIIIMHBI U CAMOOPTraHU3alNy;

Mertamibl.
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IIpuBnedeHrne BHUMAaHHUs IIKOJBHUKOB K IEHHOCTHOMY aCIIEKTY
U3y4aeMbIX Ha YpOKax SBJICHUH, OpraHu3alus ux paboTsl ¢ MoTydaeMon
Ha YpPOKE COIMaJIbHO 3HAaUUMOU HH(pOpMaIell — MHUIIMMPOBAHUE €€
00CYX/1eHUs, BBICKA3bIBAHUS yJalllUMKICS CBOETO MHEHHMS I10 €€ MIOBO.LY,
BbIPa0OTKH CBOEr0O K HEl OTHOIIEHHUS; Y MEHUE UCII0NIb30BaTh IPUEMBI
JIOTUYECKOTI0 MBIIIJIEHHS] IPY OCBOEHUU 3HAHUI: paCKPbIBATh CMBICI
XUMHUYECKHUX NOHATUHN (BBIACNIATD UX XapaKTepHbIE IPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU HOHATHSIMM), UCIIOJIB30BaTh
HOHSTUS 1Sl OOBSICHEHNUS OTJIENbHBIX (DAKTOB U SIBJICHUI; BBIOUPATH
OCHOBAHHUS U KPUTEPUH JUTSI KJIACCU(PUKALIMU XUMHUECKUX BEIIECTB U
XUMHYECKHUX PEaKLUH; YCTaHABIMBATH IPUYUHHOCIIECICTBEHHBIE CBA3U
MEXTy 00BEKTaMU U3YUEHHSI; CTPOUTD JJOTMUECKHE PACCYKIACHUS
(MHIyKTUBHBIE, 1€TYKTUBHBIE, II0 aHAJIOTHH); IEJIaTh BBIBOBI U
3akio4eHus; @opMupoBaHue cIOCOOHOCTH MPUMEHSTh 3HAHMS,
IIOJIy4aeMble ITPU U3YYEHUN XUMUH, IS PEIICHUS 3a]a4, CBSI3aHHBIX C
OKPY’KaIOILeH IPUPOJIHON CPENOH, TIOBBILIEHUS YPOBHS YKOJIOITMYECKOMN
KYJIBTYpPbI, OCO3HaHUS II100alIbHOI0 XapaKTepa SKOJIOTHUEeCKUX
npo0JeM U MyTeH UX peleHusl MOCPeICTBOM METOA0B XHMUH;

Hemeraminl.
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Hcnonp3oBanue BOCIUTATEIILHEIX BO3MOKHOCTEN COJZACpIKaHUA
yueOHOTo MpeaAMeTa Yepe3 JeMOHCTPALIUIO IETSIM MPUMEPOB
OTBCTCTBCHHOI'O, I'PAXKAAHCKOI'O IMOBCACHUS, ITPOSABICHUA
YeJI0BEKOII00Us 1 10OPOCEPACYHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIHUX TCKCTOB IJId YTCHUA, 3a4a4 JJIA pCIICHUA,
MpoOJIEMHBIX CUTYallui Asist o0cykaeHus B kinacce; [I[pumenenue Ha
YpOKE UHTEPAKTUBHBIX (POPM pabOThl yUalIXcs: HHTENIEKTyaIbHbBIX
UTP, CTUMYJIUPYIOIIUX TIO3HABATEIFHYIO MOTUBAIMIO IITKOJILHUKOB;
JIMCKYCCH, KOTOPBIE JAOT yUaITUMCSI BO3MOKHOCTh TTPHOOPECTH OTIBIT
BEJICHUS] KOHCTPYKTHBHOTO TUAJIOTa; TPYIIOBON paOOTHI I pabOTHI B
napax, KOTopble y4ar HIKOJIbHUKOB KOMaHHOU paboTe u
B3aMMOJICHCTBHIO C IPYTUMH J1eThbMU; DOPMHUPOBAHUE IKOTOTHIECKU
11eJ1eco00Pa3HOro OTHOMICHUS K IPUPO/JIE KaK NCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUS [ICHHOCTH 3J0POBOTO U
6e30macHOro o0pa3a KU3HH, OTBETCTBEHHOT'O OTHOIIICHHS K
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COOCTBEHHOMY (PM3MUECKOMY U NMICUXUYECKOMY 37I0POBBIO, OCO3HAHHUS
IIEHHOCTH COOJTIOICHUS MTPaBUJI 0€30TIaCHOTO TIOBEACHUS TP padboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYaIUIX, YIPOXKAIOIINX 3/10POBBIO M KU3HH
mrofiell; YMeHrne NpUuMEeHATh B MPOLEeCCce MO3HAHUS TOHITHS
(mpeaMeTHbIE U METAaPEIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, UCIIOJIb3yeMble B XUMUH, IPE0OPa30BBIBATH IIIUPOKO
IPUMEHSEMbIE B XUMHH MOJICIIbHBIC TIPEACTABICHUS — XUMHUYECKUI
3HaK (CMMBOJI 3JIEeMEHTa), XuMuueckast popmysia U ypaBHEHHE
XUMUYECKOH peaKkIui — P pelIeHu Y9eOHOI03HABATEIbHBIX 3a/1a4;
C YYETOM ITHX MOJICIbHBIX MPEACTABICHUIN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX 00bEKTOB —
XUMHUYECKHX BEIIECTB U XMMHUECKUX PEAKIIU; BBISBIIATH 00IIHe
3aKOHOMEPHOCTHU, IPUYUHHO-CIICACTBEHHBIE CBSI3U U IPOTHBOPEYHS B
M3Yy4aeMbIX Ipolieccax U SBJICHUX; Mpeaaratb KpUTepuu Ais
BBISIBIICHHSI TUX 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA; CAMOCTOSATEIBHO
BBIOMPATH CIIOCOO perieHus yaeOHoH 3a1a4uu (CpaBHUBATh HECKOJIBKO
BapHUaHTOB PELICHUS, BBIOMPATh HanboIee MOAXOMSAIHNNA ¢ YIETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB)

Opranunueckue
BElIECTBA.
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BxutoueHue B ypoKk UTpOBBIX MPOLIEAYP, KOTOPHIE IOMOTa0T

O Iep>KaTh MOTHBALIMIO JAETEH K MOITY4YEHUIO 3HAaHUH, HaJIa)KUBAaHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILLIEHHUH B Kjlacce, IOMOTaroT
YCTAHOBJICHHIO 10OpOXKeIaTenbHO atMmochepbl BO BpeMs ypoOKa;
Opraamnzanus medcrTBa MOTHBHPOBAHHBIX M OPYAUPOBAHHBIX YUAIIUXCS
Ha/l UX HEYCIEeBAIOIMMH OJHOKIACCHUKAMHU, JAIOLIET0 IIKOJIbHUKAM
COLIMAJIbHO 3HAUYMMBIH OMBIT COTPYJHUYECTBA U B3aUMHOMN MOMOILIH;
dopmMupoBaHUe HHTEpECa K IPAKTUYECKOMY U3YyUEHUI0 npodeccuii u
TpyZJa pa3Iu4yHOIo poja, yBaKEHUE K TPYAY U pe3yibTaTaM TPYAOBOH
JeSITEbHOCTH, B TOM YHMCIIE HA OCHOBE IPUMEHEHUsI TPeIMETHBIX
3HAHUU IO XMMHUH, OCO3HAHHOT'O BbIOOpa MHAMBHIYAJIbHON TPAeKTOPUU
IPOAOIDKEHUs 00pa30BaHUs ¢ yU4ETOM JIMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
yCIIEHIHOM Mpo(dhecCHOHAIbHON AEATENbHOCTH U pa3BUTHS
HEOOXOIUMBIX YMEHUI; TOTOBHOCTD a/1alITHPOBATHCS B
npodeccuoHanbHOM cpene; Oco3HaHNe HEHHOCTH KHU3HH,
OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0POBBIil 00pa3 )KU3HU, OCO3HAHUS MOCIIEACTBUN U HENPUATHS
BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aIKOT0JIsl, HAPKOTUKOB, KypeHus),
HE00XO0AMMOCTH COOJIOICHNUS TIPaBUII O€30MIaCHOCTH MPHU 0OpAIIEHUH C
XMMHYECKIMH BEIIECTBAMH B OBITY U pealIbHOW KHU3HH;

Pemenue
KOMILIEKCHBIX
3a/1a4

NHnnuvpoBaHue U MOAAEPKKA UCCIEA0BATEIBCKON NEATEIIBHOCTU
IIKOJIbHUKOB B paMKax pCain3allii UMH MHAUBUAYAJIbHBIX U
IPYIIIOBBIX UCCIEAOBATENIBCKUX IIPOEKTOB, YTO JACT IIKOJIbHUKAM
BO3MOXHOCTH HpI/IO6p€CTI/I HAaBBIK CaMOCTOATCIIBHOI'O PCIICHUA
TEOPETUYECKOM MPOOIEeMbl, HABBIK TEHEPUPOBAHUS M OPOPMIICHHS
CcOOCTBEHHBIX I/II[GfI, HAaBBbIK YBAXUTCJIIBHOI'O OTHOIICHUSA K Yy KUM
uzesM, opOpMIIEHHBIM B paboTax APYrux McciaenoBarenel, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS NIEpE]] ayUTOPHEH, apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOEU TOYKU 3peHus. POpMHUPOBAaHUE NIPEACTABICHUS O
COIMAJIBHBIX HOPMAX U IpaBUjIaxX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, Y4eOHO-HCCIIe10BaTEIbCKON, TBOPUECKON U APYTUX BUAAX
JesITeIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHON
JACATCIIBHOCTH ITPH BBITTIOJTHCHUN y‘-Ie6HI)IX, IIO3HaBaTCJIbHBIX 3a/1a4,
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BBINOJIHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3JaHUH y4eOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHUIO ¥ B3aMOITOMOIIIH B
npoliecce 3Toi yueOHOM NesITeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE U TIOCTYIIKM CBOMX TOBAPHILEH C MO3UIIMN HPABCTBEHHBIX U
MPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;
YMeHHeM UCTIOIb30BaTh IOCTABIEHHBIE BOIPOCHI B KAYECTBE
MHCTPYMEHTA [T03HAHUS, a TAK)KE B KAUECTBE OCHOBBI JIJISI
(dbopMHPOBaHUS TUIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX
cyxnaenuii; [IppoOperenue omnpiTa Mo IAHKPOBAHUIO, OPTAaHU3AIMH U
MPOBEJCHUIO YYEHUYECKHUX IKCIIEPUMEHTOB: yMEHUE HaOI01aTh 3a
XO0JIOM IPOLIECCa, CAaMOCTOSATEIBHO IPOrHO3UPOBATh €T0 PE3YJIbTAT,
dbopMynupoBaTh 00001IEHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIAHHON padoTe.
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