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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHMs COCTABICHA HA OCHOBE TPEOOBAaHHI K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbLHON MPOTpaMMbl OCHOBHOTO o01iero oOpazosanus, npeacraBieHHbix B ®T'OC OO0, a Takxke Ha ocHOBe (enepanbHOil padoueit
MPOrPaMMBI BOCITUTAHUS M C YIETOM KOHIICTIIIMH TIPETIOAaBaHMs y4eOHOTO mpeaMeTa «XUMHS» B 00pa3oBaTeIbHBIX Oopranusanusx Poccuiickoit
denepanuu.

[IporpamMma mo XuMHUHM AaéT MPEACTABICHUE O IIENIAX, OOIIeH CTpaTernu OOyYCeHHs, BOCIIMTAHUS U PA3BUTHS OOYJArOIIMXCS CPEICTBAMU
y4eOHOTO TIpeAMeTa, YCTaHAaBIMBACT O00s3aTeNbHOE TPEAMETHOE COACPIKAaHME, IPEIyCMaTpUBAeT paCIpeieieHue ero Io KiaccaMm |
CTPYKTYPUPOBAHHE TIO pa3/ieliaM U TeMaM IPOTrPaMMBbI 110 XHMHUH, ONPEACISeT KOJTMISCTBEHHBIC U KAYCCTBCHHBIC XapaKTEPUCTHKHU COJICPKAHUS,
PEKOMEHIYEMYIO TIOCIIEA0BATEILHOCTh H3YICHHUSI XUMHH C YYETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH, JIOTUKHA YIeOHOTO IpoIiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXCcs, OMPeIessieT BO3MOKHOCTH MpeIMeTa ISl peaiu3aliy TpeOOBaHUH K pe3yJbTaTaM OCBOCHUS OCHOBHO I
00pa3oBaTebHON MPOTPaMMBbl Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa30oBaHMs, a TaKXKe TpeOOBaHMH K pe3ybTaTaM 00ydeHNs XUMHUH Ha YPOBHE IIeTIeH
W3yUYEHHsI TIPEIMETa U OCHOBHBIX BUIOB YU€OHO-TT03HABATEIBHOM ESITEIPHOCTH 00YJarOIIErocs o OCBOCHUIO yIeOHOTO COJIEpIKAHHMS.

3HaHWE XUMHH CIIY’)KAT OCHOBOU JUTsT (POPMHUPOBAHUS MUPOBO33PEHUS 00YIAFOIIETOCS, €r0 MPEACTABICHUI 0 MaTepUATLHOM €IMHCTBE MHPA,
BOKHYIO POJIb UTPAIOT (OPMHpPYEMbIe XUMHUEH TPEJACTABICHUS O B3aUMOIIPEBPAIICHUSAX SHEPTUH U 00 IBOJIIOIUHU BEIISCTB B MPHUPOJE, O MYTIX
perieHus ria00aIbHBIX MPOOIEM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, TUIIIEBOM U SKOJOTUYECKOW O€30TIaCHOCTH,
poOJIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CTIOCOOCTBYET pean3allii BO3MOXKHOCTEH Ui caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHl JUYHOCTH, €€ oOmed u (yHKIIMOHAIHHON
IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAaHHE MBIILICHHS M TBOPYECKUX CIIOCOOHOCTEH OOYyJaroIUXCs, HABBIKOB HMX CaMOCTOSITEIBHOW Y4eOHOU
JESATETbHOCTH, SKCIIEPUMEHTAIBHBIX U WCCIIEA0BATEIbCKIMX YMEHUH, HEOOXOJAUMBIX KaK B TIOBCEJHEBHOW JKHU3HHU, TaK M B MPO(ECCHOHATBLHOU
JeSTEIbHOCTH,

3HaKOMHT CO CIIEIM(PHUKON HAyYHOTO MBINUICHHUS, 3aKJIaIbIBAET OCHOBBI IEJIOCTHOTO B3IUIAAa HA €IMHCTBO MPHPOJIBI M YEIOBEKA, SBISICTCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHHH €CTECTBCHHO--HAyYHON TPAMOTHOCTH 00y4arOIINXCs;

croco0CTBYyeT (POPMUPOBAHUIO IIGHHOCTHOTO OTHOILICHHS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM, K IIPUPOJIC, K YEJIOBEKY, BHOCHT CBOW BKJIAJl B
JKOJIOTUYECKOE 00pa30BaHUE 00YUAIOITIXCS.

JlaHHBIC HANpaBJICHUS B OOYUYCHHHM XHMHHU OOCCIICUYMBAIOTCS CIEUU(PUKON CcollepKaHus y4eOHOTO TMpeaMeTa, KOTOPBIA SBISICTCS
MEeIarOTHYECKH aJAlITUPOBAHHBIM OTPa)KCHHEM 0a30BOM HAYKH XUMHUH Ha OTNPEIEIEHHOM JTare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHusi OPUEHTHPOBAH HA OCBOCHKE O0yUYAIOIIMMHICS CUCTEMBbI IEPBOHAYAIBHBIX TOHSITHIA
XUMHH, OCHOB HEOPTraHMUECKON XUMUU M HEKOTOPBIX OTENbHBIX 3HAUMMBIX TIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coJiep>kaHus MPOTpamMMBbl 110 XUMHUH c(HOPMUPOBAHA HA OCHOBE CUCTEMHOT0 TI01X0/1a K e€ nzydeHuto. CoaeprkaHue CKIaIbIBaeTCs
W3 CUCTEMBI MOHSATHI O XMMHUYECKOM DIIEMEHTE U BEIIECTBE U CHCTEMBbI MOHSTUNA O XUMHUYECKOW peakuuu. OO ITH CHUCTEMBI CTPYKTYpPHO
OpraHU30BaHbI IO MPUHIIKITY MTOCIEOBATEILHOTO PA3BUTHSI 3HAHHUI HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;



— Y4YEHHS O CTPOEHUHU aTOMa U XMMHYECKOM CBA3H;

— MPEICTABICHUH 00 AMEKTPOIUTUIECKOHN TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TMOITYUYECHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO
OT OJHOTO YPOBHSI K JPYrOMY, BBIIOJHSS (YHKIUH OOBSICHEHUS W HPOTHO3HPOBAHHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH NPAaKTUYECKOTO
MIPUMEHEHUSI U TIOJyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHne MPOTrpaMMBbI [0 XUMHH CIIOCOOCTBYET (POPMHUPOBAHHIO MPEICTABICHUS O XUMUYECKON COCTABIIIONICH HAyYHON KapTUHBI MUpPA B
JIOTUKE €€ CUCTEMHOMN MPUPObI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHHIO U METOJIaM MO3HaHMs B Hayke. M3yueHue XUMHM IPOUCXOAUT C
MPUBJICYEHUEM 3HAHUI U3 paHee N3y9eHHBIX YIeOHBIX MpeaMeToB: «OKpyxaromuil Mupy, «buonorus. 5—7 knacee» u «Dusnka. 7 Kiacey.

[Ipy uM3yyeHUH XMUMHMM MPOUCXOIUT (POPMHpPOBAHHME 3HAHWKW OCHOB XMMHYECKOM HAyKH KaK 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHU,
MIPaKTUYECKOMN IEeATEIbHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHL. 3aaua y4eOHOT0 IpeIMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XHMHYECKMX 3HAaHMM — BaXHEMIIMX (PaKTOB, NOHSTHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHHUM, JOCTYNHBIX 0000IIeHHI
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HaAyKH, B MPUOOIIEHUH K HayYHbIM METO/1aM MO3HAHMSI IPU U3YYEHHUH BEIECTB M XUMHUYECKUX peaklnui, B
(hopMUPOBAHUY U PA3BUTHH IMO3HABATEIHPHBIX YMEHUM U UX TPUMEHEHUN B yU4e€OHO-TI03HABATEIFHON M Y4eOHO-HUCCIEA0BATENBCKOM IEATETLHOCTH,
OCBOEHHUU MpaBUJI 0€30MacCHOTO 0OpaIeHHsI ¢ BEIECTBAMU B TOBCEHEBHOM JKU3HH.

[Ipu u3ydeHnn XMMUHN Ha YpOBHE OCHOBHOTO 00111ero 00pa3zoBaHus Ba)KHOE 3HAUEHHUE TPUOOPETH TaKue LEeH, KaK:

— (OpMHUPOBAaHNE UHTEIJIEKTYaIbHO Pa3BUTOM JMUHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYAHUUECTBY, CAMOCTOATEILHOMY MPUHATHIO
pelIeHni, CHocoOHOM ananTUPOBATHC K OBICTPO MEHSIFOIIMMCS YCIOBUSAM KU3HU;

— HamnpaBJIeHHOCTh OOy4YeHHS Ha CHCTEMaTH4YecKoe MpHOOIeHHEe OO0y4aromMXCs K CaMOCTOSATEIbHON MO3HAaBaTEeNIbHOW NesSTeNIbHOCTH,
Hay4YHBIM METOJIaM MO3HAHUS, POPMUPYIOIINM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— oOecrieueHHe YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYaIONIMMHUCS OTBITa Pa3HOOOpa3HOM MACSITEIBPHOCTH, IO3HAHUS U
CaMOTIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMH), UMEIOLINX YHUBEPCAIbHOE 3HAaYCHHE IS Pa3INYHbIX BUIOB AEATEIbHOCTH;

— (hopmupoBanue oOuieil GyHKIMOHAIBLHONW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHUCJIE YMEHHUI OOBSICHATH U OLICHUBATH SBJICHUS
OKPYKaIOIIEr0 MHpPA, UCIOJb3ysl 3HAHUS U OIBIT, NOJyYeHHbIC MIPH U3yYECHUH XUMUU, IPUMEHATh UX MPH pelIeHUH MpoOieM B MOBCETHEBHOM
YKU3HU U TPYJI0BOM JESTEIbHOCTH;

— (opmupoBaHue y OOy4alOUIUXCSd TYMAHUCTUYECKUX OTHOILICHUH, MOHUMAaHUS IEHHOCTM XUMHUYECKHX 3HAHUM A BbIPaOOTKH
HKOJIOTMYECKHU 1€JIeCO000pa3HOro MOBEICHNUS B OBITY U TPYAOBOM JAATEIHHOCTH B LIETSX COXPAHEHUS CBOETO 37I0POBbS M OKPY)KAOIel TPUPOHOM
Cpelibl;

— pa3BUTHE MOTUBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHTAaHMIO HA OCHOBE YCBOGHHS OOIICUETOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIL U HAPABICHHOCTH JajbHeiiero ooyueHus.

OO11ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3yYEHUs XMMHM Ha YPOBHE OCHOBHOTO 00I11ero o0pa3oBanus, coctaBiseT 136 yacoB: B 8 kiacce —
68 yacoB (2 yaca B HezIeN0), B 9 kiacce — 68 yacoB (2 yaca B HE/IETIO).



COJAEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo M XMMHUYeCKas peaKIus

[lepuoanueckuit 3axoH. [lepuonnueckas cucrema xumuueckux siemeHToB J[. M. MenneneeBa. CtpoeHue aTtoMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XMMUYECKUX FIIEMEHTOB MEPBBIX TPEX MEPUOI0B, Kausl, KAIBIH U UX COSMHEHUN B COOTBETCTBUU C IMOJIOKEHUEM DJIEMEHTOB
B I[lepuoanyeckoii cucteMe U CTPOEHUEM X AaTOMOB.

Crpoenue BemiecTBa: BHJIBI XMMHUYECKOM CBsi3W. THUIBI KPUCTAUIMYECKHUX PEMIETOK, 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKOMN PEIIETKYN U BU/Ia XUMUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKMX BEIIECTB. XHWMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kilaccam
HEOPraHUYECKHX COCAMHEHU M, TeHeTUYECKast CBS3b HEOPTaHMUYECKUX BEIECTB.

Knaccudukanus XuMuueckux peakiuii Mo pa3IndHbIM MPU3HaKaM (IO YHCIY ¥ COCTaBY YYaCTBYIOUIUX B PEAKIIMH BEUIECTB, M0 TEIJIOBOMY
s¢deKTy, Mo U3MEHEHHIO CTENEeHEN OKUCIEHUS! XUMUYECKHUX 3JIEMEHTOB, IO 00paTUMOCTH, 110 Y4aCTHIO KaTalau3aTopa). DK30- U SHAOTEPMUUYECKUE
peaKkIfy, TePMOXUMUIECKIE YPABHCHHUS.

[TonaTre o cKOpoCTH XUMHUYECKOU peakiuu. [loHsaTre 00 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peaknusaX. [IoHsATHE 0 TOMOTEHHBIX U
reTeporeHHbIX peaknusx. [loustue o katanuse. [lonsTHe 0 XuMHUUeCckOM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIuy U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH, ICKTPOHHBIN 0aTaHC OKUCIUTETHFHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBlIeHUEe ypaBHEHUN
OKHCITUTEIHbHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOJIH30BAHUEM METOIa DJIEKTPOHHOTO OaJlaHca.

Teopust >IEKTPOJUTHYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEANEKTPOIUThI. KaTHOHBI, aHMOHBL. MexaHu3M JHCCOLMAllud BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMUYECKOH CBsi3u. CTeneHb aucconuanuu. CUIbHBIC U Ca0bIe DICKTPOJIHUTHI.

Peaknun monHoro obmeHa. YCIOBHS NMPOTEKAaHWs PEAKIM MOHHOTO OOMEHA, IOJIHBIE M COKpPAIIEHHBIC MOHHBIC YPAaBHEHUS DPEAKIUU.
CBoiiCTBa KHCJIOT, OCHOBAaHHUH M COJICH B CBETE MPEACTABICHHI 00 3JIEKTPOIUTHYECKON nucconnanun. KauecTBeHHbIe peakiiuy Ha HOHBI. [loHsTHE
0 THJIPOJIU3E COJICH.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C MOJICIISIMU KPUCTALTHYCCKUX PEIIETOK HEOPTaHMIECKUX BEIIECTB — METAJLIOB M HEMeTasuIoB (TpaduTta u aiMasa), CII0KHBIX
BEILECTB (XJIOPHIa HATPHS), UCCIICIOBAHUE 3aBUCIMOCTH CKOPOCTH XMMHUYECKON PEaKIIMKU OT BO3JICHCTBUS Pa3IMYHBIX (PaKTOPOB, UCCIICIOBAHNE
ANIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIIECCa TUCCOIMAIIMNA KHUCIIOT, IMIEJ0oYeh U cojield (BO3MOXHO HCIIOJIb30BAaHHE BUICO MaTEPUAIIOB),
MIPOBEJICHUE OTBITOB, MIUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS peakiuii HOHHOTO 0OMeHa (0Opa3oBaHuE OcaJlka, BbIJENEHUE Ta3a, 00pa3oBaHUe
BOJIbI), OIBITOB, WTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHHe, PEeakIuu pPa3JIoKEeHUS, COCIUHEHUs),
pacrno3HaBaHUE HEOPraHUYECKUX BEIIECTB ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIMi Ha HOHBI, pEIIEHUE SKCIIEPUMEHTATbHBIX 33/1a4.

HemeTanabl 1 HX COeIMHEHUS

OO61mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe CTeTeHH okucieHus. CTpoeHue u pru3nueckrue CBOMcTBa
MPOCTBIX BEIIECTB — TallOTEHOB. XWMHUYECKHE CBONCTBA Ha MpUMEpe XJopa (B3aUMOJEHCTBHE C MeTalllaMH, HEMeTaJUIlaMH, IIeJI0YamHu).
XnopoBojopoa. ConstHast KUCJIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpUMEeHEeHHe. JelicTBue XJiopa U XJIOPOBOIOPOa HA OPTraHM3M YEJIOBeKa.
Baxxneiiimne X10puabl U UX HAXOXKICHUE B IPUPOJIE.



OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE CTENeHH OKucieHus. CTpoeHue u
¢u3nveckrue CBOMHCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOINHBIE MOJU(PHUKALIUN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOMCTBA CEPHI.
CepoBoyiopos, cTpoeHue, (GU3NYECKHe M XUMHUYECKHE CBOWCTBA. OKCHIBI Cepbl KaK IMPEICTABUTENM KHCIOTHBIX OKCHIOB. CepHas KUCIOTA,
¢du3nvecKkrue 1 XMMUYECKHE CBOMCTBA (0OIIMe KaK MPEACTaBUTENs KJIacca KUCIOT U creruduyeckrne). XUMUUYECKHE Peakiiy, JISKAIIUe B OCHOBE
IIPOMBIIIJIEHHOTO croco0a MoJiydyeHUs: cepHOW KucnoThl. IIpuMenenue cepHoit kucinotbl. Cojin CEpHON KHCIOTbHI, KAUECTBEHHAs peaklus Ha
cynbdar-uon. HaxoxaeHnue cepsl 1 €€ COeAMHEHMIA B IPUPOIC. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpe/ibl COSTMHEHUSIMH Cepbl (KHCIOTHBIE
TOX/IM, 3arpsI3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €ro Mpe0TBPAIICHUS.

OOmas xapaktepucTuka NIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBbIC CTCIICHH OKHUCICHHS. A30T,
pacnpocTpaHeHue B Mpupoje, pu3nyeckue U XxuMuueckue cpoiictsa. Kpyrosoport azora B mpupoje. AMMHaK, €ro puU3nyecKkue M XUMHUYECKUe
CBOICTBa, NojyyeHue u npuMeHnenue. Coau aMMOHMS, UX (U3NYECKHE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI
aMMOHUA. A30THAsI KUCJIOTa, € ToJlyueHue, PU3nyecKue U XUMUYECKe CBOMCTBA (00IIHMe KaK MPeICTaBUTENS Kilacca KUCIOT U CeUpUIECKUe).
Hcnonb3oBaHue HUTPATOB U COJEM aMMOHHUS B KauyeCTBE MMHEpAIbHbIX YyHoOpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpYXKarolled cpeabl
COCTMHCHUSIMU a30Ta (KUCJIOTHBIE MOXIHM, 3arpsS3HEHHE BO3AyxXa, MOYBbI U BOA0EMOB). Docdop, ammoTpomHbie Momudukanuu docdopa,
¢usnueckue u xumuueckue cpoictBa. Oxcun docdopa (V) u docdhopHas kuciora, puU3MUECKHMe W XUMUYECKHE CBOWCTBA, MOJIYYEHHUE.
Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

Obmas xapaktepuctuka syeMeHToB |VA-rpynnbel. OcoOE€HHOCTHM CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHHUs. YTIepo[,
JUTOTPOITHBIE MOTU(PHUKAIINH, PACTIPOCTPAHEHHUE B IPUPOJIe, GPU3HMUECKUE M XUMUYECKHUE CBOKCTBA. AficopOius. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepoda, ux (u3nUeckue U XUMHUYECKHE CBOWMCTBA, NEHCTBUE Ha JKUBBIE OPraHU3MBI, MOJIyY€HHE W MPUMEHEHHE. DKOJOTHYeCKHe
poOJIeMBbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V), runoresa rio0aasHOTO MOTETUICHUS KIMMaTa, MapHUKOBBIA A (exT. YroapHas KucioTa U e€
colii, uX (QU3MYecKHMe M XUMHYECKHE CBOMCTBA, MOJydeHHEe M NpuMeHeHue. KadecTBeHHasl peakuus Ha KapOoHaT-MOHBL. Vcmosnb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHauanbHbIE TOHATUSA 00 OPraHUYECKUX BEUIECTBAX KaK O COCIUHEHUIX yriepoaa (MeTaH, 3TaH, STHJIEH, alleTUJIeH, TaHOJI, [JIULEPHH,
yKCycHas Kuciota). [IpupogHbie HCTOYHUKH YII€BOJIOPOAOB (Yroib, IPUPOIHBIN ra3, He(Th), MPOIYKTH UX MepepaboTku (OEH3HMH), UX POJb B
ObITYy U HpPOMBIIUIEHHOCTH. [loHSATHE O OMOJOTrMYEeCKM Ba)KHBIX BEIIECTBAX: JKHUpaX, OeiKaxX, yrieBoJaXx — M HMX POJIM B >KM3HU UEIOBEKa.
MarepuanbHOe €JUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCAUHEHUH.

Kpemuuii, ero ¢pusndeckue 1 XuMHU4ECKHE CBONCTBA, MOJTy4YeHHEe U mpuMeHeHne. CoeuHeHns KpeMHus B mpupoje. Ob1ue npeacTaBieHus
00 oxcuzne kpemuus (1V) u xpemuHueBoit kucnore. CHIMKAThI, UX HCIOJb30BaHUE B OBITY, B MPOMBIILICHHOCTH. BakHele cTpouTeinbHbIe
MaTepuaibl: KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, kene300eToH. [IpoGiieMbl 0G€30MacHOrO HCHOJB30BaHUS CTPOUTENBHBIX MAaTEpUANOB B
MTOBCETHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3lloB HEOPraHWYECKHUX BEIIECTB, CBOICTB COJIIHOM KHCIOTHI, NPOBEAEHHE KAaYeCTBEHHBIX PEaKIUil Ha XJIOPUA-HOHBI U
HaOJro/IeHNe NMPU3HAKOB UX MPOTEKaHMsI, OIBITHI, OTpa)karolye (GU3NUYeCKue U XMMUYECKHE CBOMCTBA TajlOr€HOB U UX COEJUHEHUH (BO3MOXKHO
HCIOJIb30BAHUE BUJIEOMATEPUAIIOB), 03HAKOMIIEHHUE C 00pa3liaMM XJIOPHJIOB (TaJOr€HUI0B), O3HAKOMIIEHUE ¢ 00pa3LiaMu cepbl U €€ COeANHEHUSIMU
(BO3MOXXKHO HCIIOJIb30BaHME BHUAEOMATEpUAIOB), HAOIIOAEHUE Ipoliecca OOYIIMBaHMS caxapa MOJ JEHCTBHEM KOHIICHTPUPOBAHHOW CEepHOMU
KUCJIOTHI, N3y4YeHHE XUMHUECKUX CBOUCTB pa30aBICHHON CEpHOM KHUCIOTHI, POBEIEHNE KaUeCTBEHHON peakluu Ha Cynb(aT-noH U HalOIro1eHue
npuU3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHWE C (U3MYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HMX COEAUHEHUH (BO3MOXKHO HCHOJIb30BaHUE



BUJICOMATEpHAIIOB), 00pasliaMu a30THBIX U (HOCPOPHBIX YHOOpeHMH, MOJTydeHHe, coOMpaHue, paclo3HABAHUE W U3yYCHHE CBOICTB aMMHaKa,
MPOBEJICHUE KAYECTBEHHBIX pEAKIWii Ha HWOH aMMOHHUA © ¢ocdar-uOH U H3YyYCHHE TMPU3HAKOB UX MPOTCKAHUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO (BO3MOXHO MCIOJIb30BaHNE BUACOMATEPUATIOB), U3yUYEHUE MO/IEIEeH KPUCTANIMYECKUX PEIIETOK
anMasa, rpaduta, QyuIepeHa, O3HAKOMIJIGHHE C IMPOIECCOM aAcOpPOLMU PACTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIIIEM M YCTPOWCTBOM
MPOTHBOra3a, MoJiyueHue, cOOMpaHue, paclo3HaBaHUE M U3YUYCHHE CBOMCTB YIVIEKUCIIOTO ra3a, MpOBEJCHUE KaUeCTBEHHBIX peaKinii Ha kapOoHaT
U CUJUKAT-UOHBI M H3y4yeHUE IMPU3HAKOB WX MPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIICHHOCTH, PEIICHHE
AKCIIEPUMEHTANIbHBIX 33714 10 TeMe «BakHelme HeMeTauibl U UX COCTUHCHUS.

MeTa/uIbl M UX COEIMHEHUS

OO0mast xapakTepUCTUKAa XUMHUYECKHUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHWU UX MOJOXKeHUs B [lepmoanueckoil cUCTeME XUMHUYECKUX
anemenToB JI. 1. MenzeneeBa u ctpoenust atoMoB. CTpoeHue MeTaioB. MeTainueckas CBsI3b U MeTajlIndyecKasl KpUCTaJUIMUecKasi peréTka.
DNEeKTPOXUMHUYECKUN Pl HANpsHKEHUN MeTauioB. DU3MYECKHe U XMMHUUYECKHE CBOMCTBAa MeTayuioB. OOIue crocoObl MOJIyYeHUs] METaJUIOB.
[ToHsiTHE O KOPPO3HH METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIMTHI X OT Koppo3uu. CriaBsl (CTallb, UyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEH He
B OBITY ¥ TIPOMBIIIJICHHOCTH.

[[lenounble Metaiuibl: TosokeHue B Ilepuommueckoit cuctemMe xumuueckux snemeHToB J[. M. MeHneneeBa, CTpoeHHME UX aTOMOB,
HaxoXJeHue B mpupoae. Ou3mveckue M XUMUUYECKHE CBOWCTBA (Ha mpuMepe HaTpus W Kamus). OKCHABI M TUAPOKCUABI HATPHUS U KaJWA.
[IpumeHeHne MeT0YHbIX METAJUIOB U UX COCTUHEHUH.

[[lerouyHO3eMENBHBIE METAJUIBl MAarHUM M KaJIbIUK: moJiokeHue B [lepuoandeckoi cucteMe xumudeckux snemeHtoB . M. Menpeneena,
CTpPOEHHE UX aTOMOB, HaX0KJIeHUE B npupoje. Puznueckue u XMMUYECKHE CBOMCTBA MarHus U Kanblys. BaxkHelne coeuHeHNs Kalblus (OKCUJI,
TUAPOKCHU, coiin). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuil: monoxxenue B [lepuoanueckoil cucteMe xuMmudeckux anemeHToB . . MeHnneneeBa, CTpoeHuE aToMa, HaX0KICHUE B IPUPOJE.
dusndecKue 1 XMMUIECKHE CBOMCTBA alfOMUHUS. AMDOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenne B Ileprnoanueckoit cucreme xumudeckux 3ieMeHToB Jl. M. MeHeneeBa, CTpOEHHE aTOMa, HaxOKJIEHUE B MPUPOJIE.
dusndeckrue 1 XMMUYECKHE CBOMCTBA Xkete3a. OKCubl, THAPOKCHIBI U coiu sxene3a (1) u sxenesa (111), ux cocras, cBOMCTBa M MOTydYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 0Opa3laMi METaJJIOB U CIUIAaBOB, UX (DU3MUECKUMHU CBOMCTBAMHU, U3yUCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3ZMOXKHO
WCIIOJIb30BaHME BHJAEOMATEpUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KajbllUsl M HATPUs C BOJOW (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCIEIOBAaHWE CBOMCTB JKECTKOM BOJBI, TMpollecca TOpPEHUs IKelle3a B KUCIOPOAE (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEAKIUil HAa MOHBI: MarHMs, KalbIKs, aTlOMUHKS, [HHKa, kene3a (I1) u xenesa (1),
meau (Il), HaGmroneHue W omHcaHUWE MPOLIECCOB OKpAIIMBAHHS IJIAMEHM HOHAMU HATPHUS, Kalus M KajbIs (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEPHUANIOB), UCCIIeIOBaHNE aM(DOTEPHBIX CBOWCTB TMAPOKCHIA AIFOMUHUS M THIPOKCHU/IA [IMHKA, PEIICHNEe SKCIIEPHUMEHTANBHBIX 3aa4 1Mo
TeMme «BaxkHelilne MeTaljibl U UX COETMHEHUSD.

XuMHA M OKPY:KAIOLIAs cpeaa

BemecTBa 1 MaTepuainsl B MOBCEAHEBHOM KU3HU YeloBeka. be3omacHoe UCoIp30BaHNE BEIIECTB M XUMUYECKUX peakuuil B ObITy. [lepBas
MOMOIIIb MPU XUMUYECKUX OKOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3sHEHNE OKpYKarolel cpepl (TpeenbHas JomycTUMas KOHIIeHTpanus BeecTs, nanee — [1JIK). Ponb xumun B pemennn
9KOJIOTHYECKUX MPOOIIEM.



Xumuueckuii IKCcnepumenm:

u3ydeHre oopas3oB MaTepHaoB (CTEKIIO, CINIAaBbI METAJUIOB, TOJIMMEPHBIE MATEPHAIBI).

Mescnpeomemmnnie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3eH NpU M3YYEHUH XMMHUH B 9 Kilacce OCYLIECTBISIETCS Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO -
HAyYHBIX TIOHATUH, TaK ¥ MOHATUH, SBISIOMIMXCS CUCTEMHBIMHU ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OOmire ecTeCTBEHHO-HAyYHBIE TOHATHUS: HAyYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHWs, aHAU3, CHUHTE3, KJIACCH(UKALUs, MEPUOIUIHOCTD,
HaOJroIeHNEe, SKCIIEPUMEHT, MOJICIIMPOBAaHHUE, H3MEPEHHE, MOJIEITb, SIBIICHHE, TAPHUKOBBIH 3()(EKT, TEXHOJIOTHS, MATEPUAIIBI.

@dwusmnka: Marepus, atoM, dJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIWI, W30TOIBL, PaIHMOAKTHBHOCTH, MOJIEKYNa, JJIEKTPUYECCKUU 3apsim,
MIPOBOJHUKY, MOJIYIPOBOJHUKH, JIUIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, O0bEM, arperaTHoe COCTOSIHME BEIIecTBa, ras, pacTBOD,
pacTBOPUMOCTb, KPUCTAJUIMYECKAsl PEmIETKa, CIUIABBI, (PU3MUECKHE BEIWYHMHBI, SIUHUIBI M3MEPEHHUS, KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEpAJIbHbIE YIOOpEHUS, MUKPOIJIEMEHThI, MAaKpO3JIEMEHThI, TUTATEIbHbIE
BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TIOPOJIbI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTUTHBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMBLI IO XMMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs IOCTHTAOTCS B XOJE¢ OOYyYCHUS XUMHH B CIMHCTBE
y4eOHOW U BOCIIMTATEIBHOW JCATEIBHOCTH B COOTBETCTBHU C TPAIMIIUOHHBIMA POCCUHCKMMHU COIMOKYJIBTYPHBIMU M JTyXOBHO-HPAaBCTBCHHBIMH
[CHHOCTSIMH, NPUHATBIMA B OOINECTBE MpaBWIAMH W HOPMaMH IOBEICHUS U CIIOCOOCTBYIOT IpOIECCAM CaMOIO3HAHHS, CaMOPA3BUTHI U
colManu3aluu 00yJarommuXxcs.

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW MO3MTHUBHBIX I[CHHOCTHBIX OPHEHTALUI U
pacIIMpPEeHUE OTIBITA ICATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUSI K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACIICIMIO, TOHUMAHUS 3HAYCHHSI XMMHUYECKOU
HAYKH B )KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh TOCTOBEPHOW HH(OpMAIIKEH O MepeTOBBIX JOCTUKECHUSIX M OTKPBITHSIX MUPOBON
U OTCUCCTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

MPEJICTABICHUS O COIMANBHBIX HOPMAX M MPAaBUJIAX MEKIMYHOCTHBIX OTHOIICHHH B KOJJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TI0JIC3HOM, yIeOHO-HCCIIeIOBATEIbCKON, TBOPUECKOW U JIPYIHX BHIAX NEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI COBMECTHOI
TEATeNTLHOCTH TPH BBITIOJHEHUHN YYEOHBIX, TIO3HABATENIBHBIX 3a/a4, BBIOJHEHHH XMMHYECKHX IKCHEPHUMEHTOB, CO3IaHUH YU4EOHBIX MPOEKTOB,
CTPEMJICHHS K B3aMMOTIOHIMAaHHIO M B3aHMOIIOMOIIIX B IIPOIIECCE 3TOM y4eOHOI IesITeNbHOCTH, TOTOBHOCTH OIIGHHBATH CBOE IIOBE/ICHHUE U IOCTYIIKU
CBOMX TOBAapHILEH ¢ MO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YU4ETOM OCO3HAHMS TTOCIEICTBUI IIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKUE MPECTABICHHS O BEIIECTBE M XMMUYECKOW PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIOIME OCHOBY ISl IOHUMAHHMS CYITHOCTH HAyYHOU KapTHHBI MUPA, IPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS IPHPOIBI,
B3aMMOCBS35X YEJIOBEKa C IPUPOIHON CPERO, O POJIM XMMUH B IOZHAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO03HABaTEJIbHBIC MOTHUBBI, HANPABJICHHbIC Ha IIOJydeHHE HOBBIX 3HAHHH MO XHMHUH, HEOOXOAMMBIC IS OOBSICHEHHS HaOII0JaeMBIX
NPOLIECCOB U SIBIICHUH, MMO3HABATEIbHOM, MHPOPMAIMOHHONW M YUTATEIbCKON KYIBTYPHI, B TOM YHCIE HaBBIKOB CAMOCTOSATEIHHOIN pabOThI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH, JOCTYITHBIMU TEXHHUECKHMHU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00y4EeHUIO U IO3HAHHMIO, JII0003HATEIILHOCTh, TOTOBHOCTD M CIOCOOHOCTH K CaMOOOPa30BaHUIO, IPOCKTHON U MCCIIEA0BATEIbCKOM
IeATeIbHOCTH, K 0CO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS 00y4eHUS B TAJIbHEHIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IEHHOCTH JXH3HH, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha 3JIOPOBBIH 00pa3 >KU3HH, OCO3HAHHE
MOCJIEJICTBUIT M HENPHUATHE BPEAHBIX TPHUBBIYEK (YNOTPEONCHMS aJKOTOJs, HApKOTUKOB, KYpEHUs), HEOOXOIMMOCTH COOJIOACHHS IPaBHII
0€30TMacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peallbHOM KU3HH;

5) TpyA0BOro BOCIUTAHUSI:



MHTEpEC K MPAKTHUECKOMY M3y4eHUIO0 Mpodeccrii u Tpyaa pa3IudHOTO POJa, YBAKEHHE K TPYLy U pe3yabTaTaM TPYIOBOU AEATEIbHOCTH, B
TOM YHMCJIC HA OCHOBE MTPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMHUH, OCO3HAHHBIN BHIOOP HHMBHIYyaTbHON TPAEKTOPUH IIPOIOJKEHUS 00pa3oBaHUs
C y4éTOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XMMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, ycremHoW mnpodeccrnoHaIbHON
JESITEILHOCTH U Pa3BUTHUSL HEOOXOAUMBIX YMEHUM, TOTOBHOCTh aJallTUPOBATHCS B MIPO(ECCHOHAIILHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

IKOJIOTHYECKH I1eIeco00pa3HOe OTHOMICHUE K PUPO/IE KaK HCTOYHUKY KM3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMSI, TIOHUMAHKUE [IEHHOCTH
3I0POBOTO M 0€30TaCHOTO 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHUS TIPaBHJI 0€30TIaCHOTO TMOBEACHUS MPU paboTe C BEIISCTBAMH, a TaKXKE B CUTYAIUSAX, YIPOXKAOIIUX 3JOPOBBIO U KU3HU
JTIOIEH

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TT0JIydaeMble PU U3YYEHUH XUMUH, JIJIs1 pELICHUS 3a/1a4, CBSI3aHHBIX C OKpYXKarollel MPUpOAHON CPEeIoH,
JId ITOBBIIICHUA ypOBHS[ 3KOJ'I01"I/I‘~I€CKOI71 KYJ'[BTypBI, OCO3HaHU FJ'IO6a.TII>HOFO xapaKTepa OKOJIOTHYCCKUX npo6neM u HYTGﬁ nux peHIGHI/ISI
HOCpeZ[CTBOM METOJ0B XMUMHH, SKOJIOTHYCCKOI'O MBIIIIJICHNW A, YMGHI/UI pYKOBO)ICTBOBaTI)Cﬂ UM B HOBH&B&TGHBHOP'I, KOMMYHI/IKaTI/IBHOI\/'I nu COHI/IaJ'H)HOI\/’I
MIPaKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHBIX Pe3y/IbTaTOB BBIACIAIOT 3HAUUMBbIE U1 (JOPMUPOBAHUS MUPOBO33PEHHUS 001IIeHAayYHbIE TOHATHS (3aKOH, TEOPHS,
MPUHIINI, TUIOTE3a, PaKT, CUCTEMa, IPOLECC, SKCIIEPUMEHT U JPYroe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaIMeTax U
MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHE O IIEJIOCTHON Hay4YHO! KapTHHE MUPA, U YHUBEPCAJIbHbIE yueOHbIE
neicTBus (TO3HaBaTEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), KOTOPhIE 00ECeYnBaOT (OPMHUPOBAHKE TOTOBHOCTH K CaMOCTOSITEILHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU IEATETHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:

YMEHUS MCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPU OCBOCHUH 3HAHUMN: PACKPHIBATh CMBIC XMMUYECKUX MOHATHHI (BBIACIATH UX
XapaKTepHbIC NMPHU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JPYTHUMH IMOHSATHSMH), UCIIOJIB30BAaTh MOHATHS JJIsi OOBSICHEHUS OTICIBHBIX (AKTOB H
SIBJICHUH, BBIOMPATh OCHOBAHMS M KPUTEPUU JUISI KIACCH(PUKAIMK XUMHUYECKHX BEIIECTB U XMMHYECKUX PEAKIUH, YCTaHABIWBATh MPUYHWHHO -
CJICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMH H3YYCHHS, CTPOUTH JIOTUUYECKUE PACCYXJEHUs (MHIYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTHH), JIejaTh
BBIBOJIbI U 3aKJIFOUCHUS;

yYMEHHE IPUMEHSITh B TIPOIIECCE MO3HAHUS MOHATHS (IPeIMETHBIEC K METaPeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YeMble
B XMMUH, MPEOOPA30BBIBAThH IHPOKO MPUMEHSIEMbIC B XMUMHHU MOJIEIbHBIC MTPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMHYECKas
dbopMyna U ypaBHEHHE XMMHUYECKOW peaklUU — MPU PEIICHUH Yy4yeOHO-TO3HABATENbHBIX 33/1a4, C YYETOM 3ITUX MOJEIBHBIX MpPEACTaBICHUN
BBISIBIISITH M XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKU N3Y4aeMbIX 00BEKTOB — XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIHH, BBISIBIATH 00ITHE
3aKOHOMEPHOCTHU, TPUYUHHO-CJIEACTBEHHBIE CBS3HM U MPOTHUBOPEUHS B U3y4aeMBbIX MTPOLECCAX U SABJICHUSIX.

ba3oBble ncciaenoBareibCKue AeiCTBHS.

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B KaueCTBE OCHOBHI A (DOPMHUPOBAHHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)K/ICHMUIA;



NpUOOpPETEHNE OMbITAa MO IUIAHUPOBAHUIO, OPTaHU3AIUN U MPOBEICHUIO YYCHWYECKUX OSKCIEPUMEHTOB, yMEHHE HAOIIOAATh 32 XOJ0M
mporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (GOopMyIHpoBaTh 0O0OIICHHS M BBIBOJABI 10 pe3yJabTaTaM MpPOBEAEHHOTO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTUET O MPOJICIaHHON paboTe.

Padora c undopmanueii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS, TIOIY4aeMYIO U3 Pa3HBIX
WCTOYHHUKOB (HAYYHO-TIOMYJISPHAS JIUTEPATypa XUMUYECKOTO COJIEPIKAHMsI, CIIPABOYHbIE TIOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLICHHBATD
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHATh pa3IMYHbIe METOIBl U 3aIPOCHl IIPU MOUCKE U 0TOOpe MH(POPMAIIMK U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHHUS] y4eOHBIX W TO3HABATEJbHBIX 3aJlad OINpeAeTEHHOro THIA, MPUOOpPETeHHE OmbITa B 00JACTH HCHOJIb30BaHUS HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYIbTYpOi aKTUBHOTO MCIIOJIb30BAHMSI PA3IMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEILHO BHIOMPATH
ONTUMAJIBHYIO (POpMy MpencTaBiIeHHUs] MHPOPMAMK U WIUTIOCTPUPOBATH pElllaeMble 3a/adll HECJIOKHBIMH CXEMaMH, JuarpamMMaMu, JApYyruMu
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSMU;

yYMEHHE UCIOJb30BaTh M AaHAJW3UpPOBaTh B Ipoliecce Y4eOHOM M HCCIIEOBATENbCKOM JESITENTbHOCTH HHQOpPMAIMI0 O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOTHOM Cpeibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHS 33/1aBaTh BOIMPOCH! (B X0J€ Auanora u (WiH) JUCKYCCUH) MO CYIIECTBY O0OCYXAaeMOU TeMbl, (OPMYIHPOBATH CBOU MPEIIOKEHHS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEIOKEHHON 3a/1auu;

YMEHMS NPEACTABIATH NOJYYCHHBIE PE3YNIbTAThl MI03HABATEIBHOM JEATEIBHOCTH B YCTHBIX M NIMCBMEHHBIX TEKCTaX; AEJIaTh MPE3CHTALlUI0
pe3yabTaTOB BBINOJIHEHUS! XMMHUYECKOTO IKCIEPUMEHTa (1ab0paTOpHOro OMbITa, JAaOOpaTOPHOM pabOThI MO MCCIEIOBAHUIO CBOMCTB BEILECTB,
y4eOHOTO MPOEKTA);

YMEHHUs1 y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENILHON M UCCIIEN0BATEIbCKON EATENBHOCTH MPH PEILICHUN
BO3HHUKAIOIIMX [IPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIVIACOBAHUS MO3UIMH (00CyXkAeHUs, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD,
KOOpAMHAIMS COBMECTHBIX JEHCTBUM, ONIpeieIeHHE KPUTEPHUEB I10 OLIEHKE KaueCTBA BBIIOJHEHHOHN paboThl U Apyrue).

PeryasiTuBHble YHHBepPcaJibHbIe YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOATENbHO OIpPEeNATh LEJIN JEeATeNbHOCTH, IUIAHUPOBAaTh, OCYILECTBIJIATh, KOHTPOJUPOBATH WU IPU HEOOXOAMMOCTHU
KOPPEKTHPOBATh CBOIO AEATEIbHOCTh, BEIOUPaTh Hanbosee 3(ppekTuBHbIe CIOCOOB! pelIeHUs yUeOHbIX U T03HABATENBHBIX 3a/1a4, CAMOCTOSTEIBHO
COCTaBJIATh MJIM KOPPEKTUPOBATH MPEUIOKEHHBIN aNropuT™M JEHCTBUH NpH BBINOJHEHUM 3alaHUM ¢ y4ETOM IOJY4YEeHHs HOBBIX 3HaHUI 00
U3yyaeMbIX 00bEKTaxX — BELIECTBAX M PEAKLUAX, OLEHUBATh COOTBETCTBUE IOJIYUYEHHOIO pe3yibTaTa 3asBJICHHON 1e/, yMEHHE UCII0/Ib30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHIO O0S3aTEIBHOTO COAEP)KaHUS, YCTAHOBJIEHHOTO JaHHOM QenepanbHON paboueit
IIPOrpaMMOHi, BBIJICNIAIOT: OCBOCHHbIE 00yJarOIMMUCS HayYHbIE 3HAHUS, YMEHHSI U CIIOCOOBI ISHCTBHH, crienupuuecKue il NpeaAMEeTHONH 001acTH
«XUMUS», BUJBI IEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMUS, €r0 MHTEepHpeTalty, NpeoOpa3oBaHUI0O U MPUMEHEHHUIO B PA3IMUHBIX YUeOHBIX U
HOBBIX CUTYalHsIX.



K xoHny o0yuyenusi B 9 kJjacce mnpeaMeTHble pe3ybTaThbl Ha 0a30BOM YPOBHe [0JKHBI OTPaXkaTh C(POPMHPOBAHHOCTHL Y
o0y4aromuxcst yMeHMIi:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKUI dJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHHUOH, ITPOCTOE BEIECTBO,
CJIOHOE BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIIATEIILHOCTD, CTETICHb OKUCIICHUS, XUMHUYECKasl PEaKIvs, XUMUIECKast CBS3b, TEILIOBOU
3¢ deKT peakuuu, MOJIb, MOJIAPHBIA O00BEM, PACTBOP, IIEKTPOJUTHI, HEIICKTPOJHTHI, JICKTPOIUTAYCCKAS IUCCOLMAIUS, PEaAKIIHH
MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIC U HEOOpaTHUMbIC PEaKIUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIILHBIC
peaKIuu, OKUCITUTEIh, BOCCTAHOBUTEIb, OKUCIICHHE W BOCCTAHOBJICHHE, aJUIOTPOTIHS, aM(POTEPHOCTh, XMMHUYCSCKasl CBSA3b (KOBAJICHTHAS,
WOHHAS, METAJUIMYECKas), KPUCTAJUTMYECKAsT PEIIETKa, KOPPO3US METaUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEaKIUH, MPEAeITbHO
nonyctumas konuentpanus [1JIK Bemecta;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYCCKUX TIOHSITHIA U IIPUMEHSTE 3TH TIOHSATHUS TIPU OTIMCAHUH BEIIECTB U MX MPEBPAIICHHUI;
MCI0JIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JUTSI COCTaBJICHUS (POPMYIT BEIIECTB U YPABHECHUH XUMUYIECKUX P EaKIINL;

OTIPEJICIIATH BAJIGHTHOCTD M CTCIICHb OKHCIICHUSI XUMHYECKUX YJIEMEHTOB B COSTUHEHHSX PA3IUIHOTO COCTaBa, IPHHAICKHOCTh BEIIECTB
K OTIpeIeIEHHOMY KJIacCy COSTMHEHUH 10 (hopMysiaM, BUJ XUMHUIECKOH CBSA3H (KOBAJICHTHAS, HOHHAS, METAITMYECKas ) B HEOPTaHUIECKUX
COCIIMHEHUAX, 3apsA] MOHA M0 XUMHUYECKOW (opmyre, XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX COCAMHCHHMA, THUII
KPUCTALINYECKON PEMETKA KOHKPETHOTO BEIIECTBA;

packpbeiBath cMbich [lepuonndeckoro 3akona JI. M. MeHeneeBa u IeMOHCTPUPOBATh €r0 TIOHUMaHKE: OMUCHIBATh U XapaKTepPU30BaTh
Tabnnynyo (opmy Ileproguueckoil cucTeMbl XMMHMUYECKUX 3JEMEHTOB: pa3iuyarh MOHIATHUA «TJaBHas mnoiarpymnma (A-rpynmna)» u
«mmo6ounas noarpynna (b-rpymnma)», manble U 0OJIBIIME MEPHOJIBI, COOTHOCUTh 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B MEPUOIUIECCKOM
Tabyuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps sapa, oOliee Ynucio IeKTPOHOB
U pacrpeeNeHue UX Mo 3JIEKTPOHHBIM CIIOSIM), 0OBSICHATH OOII1e 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN
B IIpe/iesiaX MaJbIX IEPHOJIOB U TVIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

KJIACCU(UIIMPOBATH XUMHUYECKUE AJIEMEHThI, HEOPraHMUECKHE BEUIECTBA, XUMUUECKHE peakiuu (M0 YUCIy U COCTaBY yYacCTBYIOIIUX B
peaKuu BEUIeCTB, MO TEIJI0BOMY 3G (EKTy, 10 U3MEHEHHUIO CTENEHEH OKHUCICHHSI XUMUYECKHUX 3JIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBAThH) OOIIME U CHEU(PUUECKUE XUMUYECKUE CBOIMCTBA MPOCTHIX U CIIOKHBIX BEUIECTB, MOATBEPkAas OIHUCAHNE
pUMepaMu MOJIEKYISPHBIX U HIOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTaBIISATh YPABHEHUS DJICKTPOIUTHYECKON TUCCOLMALMU KHUCIOT, IIEJI0Yeil U CoJiel, MOJHbIe U COKpalIEHHbIE YPAaBHEHUS peaklui
MOHHOTO OOMEHAa, ypaBHEHHUS pEaKkiui, MOJITBEP>KIAIOIIMX CYHIECTBOBAHUE T€HETUYECKOW CBSI3M MEXK]Y BEIIECTBAMH PA3TUYHBIX
KJIaCCOB;

PacKpbIBaTh CYHITHOCTh OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABICHUS SJIEKTPOHHOTO OajaHca STUX PeaKIuii;
MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX TIPEBPAIIICHHUH B pa3TUYHbIX
YCTIOBUSIX;

BBIYHCIISATE OTHOCHUTENBHYIO MOJIEKYISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO JONI0 XHMHYECKOTO 3JIeMEHTa Mo Qopmyre
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO0 YPAaBHEHUIO XUMUYECKOM PeaKIny;



co0iI01aTh IpaBuiIa NOJIb30BAHMUS XMMUUECKON ITOCYI0N U JAOOpaTOPHBIM 000PYIOBAHUEM, a TAKXKE IpaBHiIa OOpaIleH s C BEIECTBAMU
B COOTBETCTBUHU C MHCTPYKUHMSMHU IO BBIMOJHEHUIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB 10 MOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX
BEILIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIIMHU, TIOATBEPIKIAIONINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIO3HABAThH ONBITHBIM IyTEM XJIOPHI-, OpOMU-,
nonua-, kKapoOonat-, ¢ocdar-, cunmkar-, cyabhar-, TUAPOKCHI-HOHBI, KATHOHBI aMMOHHUS W HOHBI HW3YYCHHBIX METaJIOB,
MPUCYTCTBYIONIUE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;

IPUMEHSTH OCHOBHBIC ONEPAIMM MBICIUTEIBHONW AEATENbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTEeMAaTH3aluIo,
BBISIBJIICHUE TPUYUHHO-CIICICTBEHHBIX CBSA3€H — JIUIsl H3YYEHUs CBOMCTB BEIIECTB M XMMUYECKUX PEAKINi, €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — HAOJIOICHUE, N3MEPEHNE, MOICITMPOBAHUE, SKCIICPUMEHT (pealIbHbI U MBICJICHHBIH ).



9 KUIIACC

KoaudecTBO 9acoB

':;_)H HaumeHoBaHue pa3iesioB M TeM NPOrPaMMbI Beero Kontpoabnbie | [IpakTuueckue
padoTsbI padoThI
11 [ToBTOpEHue u yriyOiieHne 3HaHU OCHOBHBIX Pa3/ieoB Kypca 8 Kiacca 1
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX peakluit
1.3 DNEKTPOTUTHYECKAs JUCCOMAIHS. XUMHUYECKHE PEAKIIUU B PACTBOPAX 8 1 1
Hroro no pazneny 17
2.1 OO61as xapakTepucTuka XumMuaeckux snemMeHToB VIIA-rpymmsl. ['anorenst 4 1
29 OO6mras xapakTepucTuka XuMuieckux aneMeHToB VIA-rpynnsl. Cepa u eé 6
COCITMHEHUS
53 OO01as XapakTepUCTUKAa XUMUYECKUX d5ieMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1
COeIMHEHUS
54 O6mras )vcapaKTepI/Icha XUMUYECKUX AeMeHTOB |V A-rpynmel. Yriepoa u 3 1 5
KPEMHUH U UX COETUHEHUS
Hroro mo pazgeny 25
3.1 O61ue cBoiicTBa METaIOB 4
3.2 Baxxneime MeTaJUIbl 1 UX COSIUHEHUS 16 1 2
Hroro mo pazgeny 20
4.1 BemectBa 1 MmaTepuaiibl B )KM3HU YEJIOBEKa 3
Utoro no pazneny
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 7




YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

e Xwumus. 9 knacc. bazossiii ypoBens. ['abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 9 knacc. ba3ossiii ypoBeHs. [IpoBepounsie u koHTposbHbIE paboThl ["'abpuensn O.C., OctpoymoB U.I'., Cnankos C.A.

VYpoxku xumuu B 8 kinacce. Meroauaeckoe nocooue ['abpuensa O.C., Octpoymos W.I"., Cnaakxos C.A.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

e butmmoreka I{OK https://m.edsoo.ru/7f41a636

e GlobalLab — I'mobanbHas mKoJIbHAS Ta00PATOPHSI

e Poccuiickas anekTponHas mkosa https://resh.edu.ru/
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