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INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOEHMS OCHOBHOH 00pa3oBaTENbHON NPOrpaMMbl OCHOBHOIO
oOuiero obpasoBanus, npexacraBieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE (QenepanbHON
paboueil mporpaMMbl BOCOUTAHUS U € Y4ETOM KOHIIETUH HpenojaBaHus y4eOHOro mpeamera
«Xumusi» B 00pa3oBaTeNnbHbIX opranu3anusx Poccuiickoii @eneparum.

[Iporpamma mo XuMmMuM Ja€T OpeACTaBICHHE O IeNsAX, oOIied cTpareruu OOy4YeHHMH,
BOCIIUTaHUS M Pa3BUTHUA OOYyYaroIMXCS CpEeACTBaMHU Y4eOHOro IpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE IPEIMETHOE COJEpKaHue, MPelyCMaTpUBaeT paclpeelieHne ero mo Kjaccam u
CTPYKTYpHUPOBAaHUE I10 pa3fiesiaM U TeMaM MPOorpaMMbl 110 XUMHH, ONPEIENISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJIEP’KaHUS, PEKOMEHAYEMYIO IOCIIE€0BATEIbHOCTD
U3Y4YEHUS XUMHUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yyaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MporpaMmbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a Takke TpeOOBaHUN K pe3ybTaraM 00yYeHHs XUMUU
Ha YpOBHE Leleld H3ydeHus MpeaMeTa M OCHOBHBIX BHJIOB Yy4eOHO-TO3HAaBaTEIbHOU
JEeSTEIbHOCTH 00YyYaroIIerocst 1o OCBOEHUIO YU4eOHOIO COJIepKaHuUs.

3HaHHWE XUMUH CIIy>KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaIOIIErocs, ero
IPEJICTAaBICHUI O MaTepUaAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPatOT (hopMHUpyEeMble XUMUEN
IPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 IBOJIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aTbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHsS UYEJIOBEUYECTBA — CHIPHEBOI,
SHEPreTU4eCcKoi, MUIEBOM U KOJIOrMYeCcKoi 6€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHHUS.

N3y4yeHne XuMuu:

CHOCOOCTBYeT peanu3alid BO3MOXHOCTEW Ml caMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (hOpMHUpOBaHKME MBIIUIEHHUS] U TBOPUECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHON  NeATElIbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJMMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
npogeccnoHaIbHOMN e TeNbHOCTH;

3HaKOMHUT CO CIEeUU(UKON HAyYHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1E€JIOCTHOTO
B3IJI1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIaJl B HKOJIOTMYECKOE OOpa3oBaHME
oOyyJaronuxcs.

JlanHble HampaBiieHHs B OOy4YEHHH XUMHUHM OOECHedMBArOTCS CHEIU(PUKON colep:kaHus
y4eOHOTro TNpeaMeTa, KOTOPBIM sBISETCS TNEJarornyeckd aJalTHPOBAHHBIM OTpPaKEHUEM
6a30B0il HAyKM XMMHHU Ha OMpeAEIEHHOM dTarne e€ pa3BUTHs.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00yYaroIKUMHUCs CUCTEMBI NEPBOHAYAIbHBIX TOHATHH XMMUHU, OCHOB HEOPTraHWYECKOH XUMHUH U
HEKOTOPBIX OTAEJbHBIX 3HAUMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa coaepxaHHsl MPOrpaMMbl IO XUMHH c(hopMHpOBaHa Ha OCHOBE CUCTEMHOI'O
noaxona kK e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCS U3 CHUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYecKoW peakuumu. OOe 3T CUCTEMBbI



CTPYKTYpPHO OpPraHM30BaHbl 110 IPHUHLUITY I1OCJIEI0BATEILHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETHUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— Mpe/ICTaBIEeHUH 00 IEKTPOIUTHYECKOM TUCCOIMAIINN BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATENIBHO OT OJHOIO YPOBHSI K Jpyromy,
BBIMOJIHAS (DYHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 MPUMEHEHHUS U NTOJTYyYEHUs] U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XHUMHUHU CIIOCOOCTBYET (DOPMHPOBAHMIO TPEACTABIECHUS O
XUMHUYECKON COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOLIEHUS K HAyYHOMY 3HaHUIO U METOJIaM I03HaHMs B Hayke. M3ydenue xumun
OPOMCXOJUT C TPHUBICUCHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Tpy n3yyeHnH XMMUU TPOUCXOIUT (POPMUPOBAHHME 3HAHUH OCHOB XUMHUUECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIbHOCTH YelloBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. 3a/lada y4eOHOro MmpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — BaKHEHIIMX ()AaKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHUX
MOJIO’KEHUHM, JOCTYNHBIX O0OOOIEHNH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKu, B
NPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IIPU N3YYEHUH BEIIECTB U XUMUYECKUX peaklui, B
(GOpMHpPOBAaHMM W PA3BUTHM [IO3HABATEIbHBIX YMEHMH M MX NpPUMEHEHMH B Yy4eOHO-
MIO3HABATEJIbHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOGHUH MpaBUl 6€30M1acHOTro
oOpalleHus C BeIIECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy M3ydyeHUH XMMUU Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHUs Ba)XKHOE 3HAUYECHUE
npUOOpEIH TaKKue LEeIH, Kak:

— (popmHpoBaHUE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pEIIEHUHM, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

— HamnpaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe NpHOoOIIeHHe oO0yyaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTEIbHOM  NIEATENBHOCTH, HAyYHbIM  METOJAM  IIO3HAHUA,
(GOopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYarOIUMHUCS OIbITa
pa3HOOOpa3HOM AESITENbHOCTH, MO3HAHUSA U CaMOIO3HAHMsI, KIIOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIM ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJI Pa3IMYHBIX BUIOB JESATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATFHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
yHclie YMEHUN OOBSCHATH M OLICHHWBATDH SIBICHUS OKPY’KAIOLIEro MHUpa, MCIONb3Yysl 3HAHUS U
OMBIT, TOJyYEHHBbIE MPH H3YYEHUU XHUMHH, NPUMEHATh MX TMpH peleHUH npolieM B
TIOBCETHEBHOM XKHM3HU M TPYI0BOM I€ATCILHOCTH;

— (popMupoBaHue y 00yyaromuxcs ryMaHUCTHUECKUX OTHOUICHUH, TOHUMaHMs [IEHHOCTH
XMMHUYECKHX 3HAHUHU JJI1 BBIPAOOTKU SKOJIOTMYECKU I1E€JeCO00pa3HOro MOBEJCHUS B OBITY U
TPYJIOBOM JEATEIBPHOCTH B LIEJISIX COXPAHEHMS CBOErO 3J0POBbS M OKPY>KAKOLIEH IPUPOIHOMN
Cpensl;

— pa3BUTHE MOTUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOODY
npo¢uIis ¥ HaIPaBICHHOCTH AaJbHEHUIIero 00ydeHus..



OO1ee 4nCiIO 4acoB, OTBEAEHHBIX JJI M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Henento), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUMHYeCKasl peaKiusi

Ilepuonnueckuii 3akoH. llepmogmyeckass cucrema XuMHUYeCcKHX »diemeHtoB [ .
MengneneeBa. CrpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHH CBOWCTB XHUMHYECKHX
9JIEMEHTOB MEPBBIX TPEX MNEPHOAOB, Kajns, KaIbLUi U HUX COCIUHEHUH B COOTBETCTBHUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepnonyeckoil cUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHMJbI XUMHUYECKOW CBA3M. THIBI KPUCTAIUIMYECKHX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOM pPEMETKM W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBONCTBa
BEIIECTB, OTHOCSIIMXCS K PAa3lIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccugukanuss XuMHYECKHUX peakiil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YUaCTBYIOLIMX B pEaKIUH BELIECTB, IO TEMIoBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO yYacTHIO KaTajlu3aTopa). DK30- U
SHAOTEPMUUYECKUE PEAKIIH, TEPMOXUMHUECKHUE YPaBHEHUS.

[TonsiTe o ckopoctn xumudeckoi peakuuu. [loHarue o0 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKHX peakiusix. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusx. [loHsTue o
kartanuze. lloHarne o XxumuyeckoM paBHOBecHU. @DakTOpbl, BIHUAIONIME HA CKOPOCTh
XMMHYECKON PEAaKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTENBHBIE PEaKIUH, 3JICKTPOHHBIM OadaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBHON peakiuu. CoCTaBleHHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 37EKTPOIUTUUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HENEKTPOIUTHL. KaTHOHBI,
QHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHUJAMH XHUMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CA0BIE AIEKTPOIUTHI.

Peakuuu moHHoro oomeHa. YcnoBusl MPOTEKaHUs peaklMii MOHHOTO OOMEHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBAa KHUCIOT, OCHOBAaHHUN U COJIEH B CBETE
npeJCcTaBIeHU 00 3JIeKTPOTUTHUYECKOW aucconuannu. KadecTBeHHBbIE pEaKkIMU Ha HOHBI.
[TonsATHE O TUIPOIH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHUX BEIIECTB —
METAJJIOB M HEMeTauioB (rpapura M anMmasa), CIOXKHBIX BELIECTB (XJOpHAa HaTpHUs),
UCCJIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMMYECKON peakuuu OT BO3ICHCTBUS pPa3lIMYHBIX
(GakTOpOB, UCCIIEOBAaHUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOLUALIUU
KUCJIOT, ILenodyed M coned (BO3MOXKHO HCIIOJIb30BaHME BHJIEO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIUX NMPU3HAKU MPOTEKaHMs peakluil MOHHOro obMeHa (oOpazoBaHME
ocajJika, BBIJEJICHHE Tra3a, o00pa3oBaHHWE BOJbI), OIBITOB, MWUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUK (FOpEHHE, peakLUU pa3loXKEHHUs, COCIUHEHMS),
pacno3HaBaHUE HEOPraHMYECKHX BEIIECTB C IOMOIIbIO KAaYECTBEHHBIX pEaKlui Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHUS

OOmass xapakTepucTUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBHIX BEILIECTB — TaJlOTEHOB.



XUMHUECKHE CBOMCTBa Ha NpuMepe xJiopa (B3aMMOJICHCTBHE C MeTajullaMH, HeMeTallaMH,
menogamu).  Xsoposopopoxa. ConsHas KHCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyd€HHE,
npuMeHeHue. JIeficTBre XJlopa U XJI0pPOBOJIOPO/a Ha OpPraHU3M 4esloBeKa. BaxkHeiume Xaopuasl
U X HaXO0XJIEHHE B IPUPOJIE.

OO6mas xapaxktepuctuka 371eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pu3NyYecKue CBOWCTBA NMPOCTHIX BEIIECTB —
KUCJIOpO/ia U Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIIMK KUCIOpOJa U cepbl. XUMHUUECKUE CBOMCTBa
cepel. CepoBoJOpOJ, CTpoeHHue, (U3NYEeCKHe M XMMUYeckue cBoMcTBa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UUECKHE M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeAcTaBUTENS Kilacca KHCIOT M crnenuduyeckue). XUMHYECKHE peaklu,
JeKallie B OCHOBE IPOMBIIUICHHOTO Croco0a IOJydeHus cepHOM Kuciotel. IIpumenenue
cepHoil KucioTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peakiys Ha cynbdar-uoH. Haxoxaenue
ceppl U €€ coelMHEHUH B mpupoae. XHUMHUYECKOE 3arpsi3HEHUE OKpY’Karollehd cpebl
COCJIMHEHUSIMH Cepbl (KMCIOTHBIE JOXAM, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALCHHUS.

OOmast xapakTepucThka 35eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHMSA. A30T, paclpoCTpaHEHHE B MpuUpoae, (HU3MYEecCKue H
XUMHUYecKkue cBoiicTBa. KpyroBopot azora B nmpupojie. AMMUak, ero pu3ndeckue 1 XMMHUECKHe
CBOICTBa, noy4yeHue u npumeHeHure. Coau aMMOHHUS, X GU3NYECKUE U XMMHUYECKHUE CBOMCTBA,
npuMmeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHE,
¢usznyeckue M XUMHYECKHE CBoiicTBa (oOlIMe Kak MpeJCTaBUTENs Kiacca KHUCIOT U
cneunpuyeckue). Mcnoap3oBaHue HHUTPATOB M COJICH aMMOHHMS B KadyeCTBE MMHEPAJIbHBIX
ynoOpeHuil. XUMHUYeCKoe 3arpsi3HeHHE OKpY’KaIoIIed Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). docdop, amtoTporHble MOIUPHUKALMH
doctopa, ¢pusznueckue u xummuueckue cpoiicta. Okcua ¢ocdopa (V) u pochopHas kucnora,
¢uznyeckue M XMMHUYECKUE CBOWCTBA, mnoiyudeHue. lcmonb3oBanue ¢(ochaTroB B KadecTBe
MUHEPATBHBIX Y10OPEHUH.

OO6mass xapaktepuctuka 31eMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUA. YTJEepo/l, alFIOTPOIIHbIE MOAU(DUKAIINK, PacCIpOCTPAaHEHHE B
npupoze, pusnyeckue 1 XuMudeckue cBoictra. Ancopouusa. KpyroBopotT yriepoaa B mpupoe.
Oxcunpl yraepona, Ux GpU3MUECKue U XMMHUYECKHe CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJy4YeHHE U IpUMEHEHHEe. DKOJIOTHYecKHue MpobaeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a I100aJbHOIO MOTEINICHUs KJIuMarta, NapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, MX (PU3MYECKHEe M XMMUYECKUE CBOMICTBa, MosiyueHue U npumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. lcnonb3oBanume kapOoHaToB B OBITY, MEIUIUHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COCAUMHEHMSIX YTiepoja
(MeTaH, 3TaH, ATWJEH, AaUETWUJEeH, JTAaHOJ, TJMLEPHUH, YKCcycHas kuciora). [IpuponHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIM ra3, He(QTb), MPOAYKTHl HUX MepepadOTKU
(OeH3MH), UX pOJb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0O OMOJIOTMUECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M MX pOJM B JKM3HM ueloBeka. MarepuaabHOE €AMHCTBO
OpraHMYECKUX U HEOPraHMUECKUX COCTUHEHUI.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWMCTBA, MOJY4YEHHE U IPUMEHEHHUE.
Coenunenus kpemHusi B mnpupoge. OOmme mnpexacraBieHuss o0 okcuge kpemuus (IV) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIONb30BaHKE B OBITY, B MPOMBILIUIEHHOCTU. BaxkHeiimue



CTPOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, POBEACHUE
KayeCTBEHHBIX PEaKIUil Ha XJIOPHUA-UOHBI U HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHMS, OIBITHI,
oTpakaromue (pU3NUYEeCKue U XMMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUIOB (TaJOreHUI0B),
O3HAaKOMJICHHE ¢ oOpa3uamu ceppl M €€ COECJUHEHUSAMH (BO3MOXHO HCIHOJIb30BaHUE
BUJE€OMaTepHaioB), HaOdrofeHHe mpolecca oOOyIJIMBaHUS — caxapa Ioja  JeiicTBUeM
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI, U3yUYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOThI, MPOBEICHNE KaueCTBEHHOM peaklMM Ha cyib(paT-uOH U HaOJIOJeHUE NpHU3HaKa eé
IPOTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBAMHU a30Ta, gochopa M MX COeIMHEHUN
(BO3MOYHO HCII0JIb30BAHUE BHIEOMATEpUAIIOB), 00pa3iaMu a30THBHIX U (pochOpHBIX ya00peHui,
NoJy4deHue, coOupaHue, paclo3HaBaHWE M HU3yYEHUE CBOMCTB aMMMaka, IpPOBEJICHHE
Ka4eCTBEHHBIX pPEAaKIMA Ha HMOH aMMOHHMS U (ochaT-WOH U H3Y4YEeHUE TMPHU3HAKOB UX
IIPOTEKAHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIBIO (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3y4YE€HUE MOJeNeill KpUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MoJIy4yeHHe, COOMpaHue, paclio3HaBaHUe
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKAaT-HOHbl W HW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C NPOAyKLUHEH
CHWJIMKaTHOM ITPOMBINIJIEHHOCTH, PEUICHHE SKCIEPUMEHTAIBHBIX 3a1ad No TeMe «Baxueiimne
HEMETAJIJIBI U X COCTUHEHU.

Metayibl M X COeIMHEHHS

OOmast XapakTepUCTHUKA XUMHYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHM HX
nonoxkeHus B [lepronnueckont cucteMe Xxumudeckux anementoB 1. . MenaeneeBa u ctpoeHust
atoMoB. CTpoeHne MeraioB. Meramnuyeckas CBsi3b M METaNIMYecKas KpHCTauIMYecKas
pemérka. DIEKTPOXUMHUYECKUN psAJ HanpsokeHU MerauioB. Du3nueckre M XUMHYECKHE
cBoiicTBa MeTaisioB. OO1ue crnocoObl noiayyeHus: MetasioB. [loHsTHE O KOPPO3UM METAILIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CIijiaBsl (CTanb, UyTryH, AIOPATIOMUHUI, OpoH3a) U
UX IPUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.

[Ilenouynsle MeTasuIbL: OJIOKEHNE B [leproanueckoi cucteMe XUMHYECKUX AIIEMEHTOB /I,
H. MenneneeBa, CTpO€HHUE UX aTOMOB, HaXOXJAECHHE B Npupoae. PuUznyecKkue U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COETUHEHUH.

[[{emrouHO3eMeNbHBIE METAUIBI MarHuil M Kajuplui: mnojoxxkeHue B Ilepuogmueckoit
cucreMe xummdeckux 3yieMeHToB [I. 1. MenneneeBa, CTpOGHHE MX aTOMOB, HaxXOXKJCHUE B
npupone. Puznueckne U XMMHUYECKUE CBOMCTBA MarHus M Kanblyd. BakHellue coennHEHUs
KaJblus (OKCUA, THIPOKCHU, COH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B Ilepuonmyeckoil cucteme Xumudeckux syieMeHToB [ U.
MenzeneeBa, CTpoeHHE aToMa, HAXOKIAEHUE B npupoje. PU3nueckrue U XUMUYECKHE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBOWCTBA OKCU/IA U THJIPOKCH]IA AITFOMUHMSL.

Kenezo: mnonoxenune B Ilepuonnueckod cucrteMe XuMu4yeckux isnementoB /[l .
MenzeneeBa, CTpoeHHE aToMa, HaXOKJAeHUE B npupojie. OU3nueckre U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, ruapokcuasl U conu skenesa (II) m xenmesza (III), mx cocras, cBoiicTBa U
MIOJIyYEHHUE.



Xumuueckuii IKCnepumeHm:

O3HaKOMJIEHHE C O0pa3llaMM METa/lIOB M CIIaBOB, MX (U3NYECKUMHU CBOWCTBAMH,
U3y4YE€HHUE PE3yJIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO MCIIOJIb30BAaHUE BUAEOMATEPHUAJIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEpPHAJIOB), HCCIIEOBAaHUE CBOMCTB KECTKOW BOJbI, IpolEcca TOPEHHs XKeje3a B
Kuciaopose  (BO3MOXKHO  HCIIOJNB30BaHHE  BUICOMATEpHANiOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIUs, alllOMUHUA, LIWHKA, *kene3a (II) u xenesa
(IIT), memu (II), HabmroieHre W OMHMCAaHUE MPOLIECCOB OKPAITUBAHUS TUIAMEHU MOHAMH HATpHS,
Kamus U Kaibliisg (BO3MOXHO HCIIOJNIb30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCUA IIMHKA, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1a4 10
TeMme «BakHeume MeTaibl U UX COCTUHEHUSD.

XuMHus M OKpYKaOLIas cpeaa

BemecTBa 1 Marepuansl B IIOBCETHEBHON JKM3HU YeJIOBEKa. bezonacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMomp Npu XUMHUYECKHUX OXKOTrax M
OTPAaBIICHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKAroIIel cpe/pl (MpeaenbHas TOMyCTUMAasi KOHIICHTPAIHs
Beniects, nanee — [1/IK). Pons XxuMuu B pemieHUN 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJNIOB, TIOJMMEPHBIE MAaTEPUATIBI).

Meoscnpeomemmnbwie ceazu

Peanuzamust MexXnpeAMETHBIX CBA3EH MPH M3YYCHHH XUMHUH B 9 KJIacce OCYIIECTBIISICTCS
yepe3 HCIMONb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TaK U TOHATHH,
ABJISIFOLIIUXCSI CACTEMHBIMM JIJIS1 OTAEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-Hay4YHbIe TMOHITHS: HAY4YHBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTe3,  KiaccuuKalusi,  MEPUOJUYHOCTh,  HAONIOJEHUE,  OKCIEPHUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SBJIICHUE, TAPHUKOBBIN A((PEKT, TEXHOIOTHsI, MAaTEPHAITHI.

®usuka: Marepusi, aToOM, OJJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHWJA, H30TOIIbI,
palHOaKTUBHOCTb, MOJIEKYJA, OJJEKTPUYECKUA 3apsl, MPOBOJHUKH, IOJYNPOBOIHUKH,
JTUDJIEKTPUKHY, (DOTOIIEMEHT, BEILECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3MUecKre BETUYUHBI,
€MHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢ortocuntes, npixanue, Omochepa, 3KocucTeMa, MUHEpalbHbIE YI00peHMUs,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBI, TIOJIE3HbBIE
HCKOMNAae€MbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3YyJbTaThl OCBOEHHS IPOTrPaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0O7le 00YYEeHUsI XMMUHU B €IUHCTBE YUeOHOM U BOCIIUTATEIbHOM JEATENbHOCTH B
COOTBETCTBUM C  TPAJAULHMOHHBIMH POCCHUHCKMMHM  COLIMOKYJBTYPHBIMH W JyXOBHO-
HpPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE MpaBHJIaMM U HOpPMaMH IOBEJIEHUS U
CIOCOOCTBYIOT IpolieccaM CaMOIIO3HaHMS, CAMOPA3BUTHS U COLIMATIM3AMN 00YYarOIIUXCS.

JInuHOCTHBIE pE3YJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOJCTBOBATHCS
CUCTEMOMN MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMN U pPaCHIMpPEHUE OIbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HACJIE/IMI0, TIOHMMaHMs 3HAa4YeHHUs XMMHUYECKOM HAayKd B KM3HM COBPEMEHHOTO OOILEeCTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEpHOW MH(OpMaIueil o mepeoBbIX JTOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUAX 00 yCTpoiicTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

NPEJICTAaBICHUS] O COLHUAIBHBIX HOpPMax M MpaBWJIAaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, y4eOHO-
UCCIIEI0BATEIbCKOM, TBOPUECKON U APYTUX BHJIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3zHOH
COBMECTHOM JIeITEIbHOCTH IPHU BBINOJHEHUM YYEOHBIX, TO3HABATENIbHBIX 3a/1a4, BBINOJIHECHUH
XUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOIIM B TpolLecce 3TOH yueOHOHM AedATeNnbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBE/IEHWE M TOCTYNKH CBOMX TOBAapHILIEHl C MO3UIUU HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MTOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHUYECKUE  NPEJCTaBICHUS O  BELIECTBE M  XHUMHMUYECKOHM  peakiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY MJIS
NOHMMaHMA  CYIIHOCTH HayyHOW KapTHUHBI MHUpaA, MPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJBI, B3aMMOCBA35X YEJIOBEKA C MPUPOJHOW CPENOH, O poiu
XMMHHU B II03HAHNU 3TUX 3aKOHOMEPHOCTEN;

NO3HABaTEJIbHbIE MOTHUBBI, HaIlpaBIICHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHUIl MO XHMMMHH,
HeoOXoauMble JUIsi OOBSCHEHUS HaOJI0laeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIbHOM,
MH(GOPMAIIMOHHON U YUTATEIbCKON KyJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOM paboThI
C y4eOHBIMHM TEKCTaMH, CIPAaBOYHOM JUTEPATYpOH, JOCTYNMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOyUYeHHMIO M TO3HaHUIO, JII00O03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MMPOCKTHONW M UCCIEN0BATEIbCKON AEATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHILEM;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

OCO3HAaHHE IIEHHOCTU >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIi 00pa3 JKW3HM, OCO3HAHUE IOCIEICTBHUII W HENPHUSITHE BPEIHBIX
OpUBBIYEK (YHNOTpEeOJIEHUsI alIKorojsi, HapKOTHKOB, KypEeHMs), HEOOXOAMMOCTH COOJIIO/IEHUS



npaBui1 0€30MacHOCTH HpU OOpallleHMH ¢ XMMHUYECKHMMM BELIECTBAMH B OBITY U peajbHOM
KU3HU;

5) TpyA0BOro BOCIMTAHMS:

MHTEpEC K NPAKTHUECKOMY U3YyUEHHUI0 Mpodeccuil U TpyAa pa3IndHOro poja, yBaXKeHHE K
TPyly M pe3yJbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IIPUMEHEHHS
OpPEMETHBIX 3HAaHUW 10 XWUMHHM, OCO3HAaHHBIH BBIOOp WHAMBUAYAIbHOM TpaeKTOpUU
NOpONOJKEHNUs OO0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMHU,
OO0IIeCTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycHemHol mpopecCHOHATBHON AEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJIJallTUPOBATHCS B MPO(HECCHOHAIBHON Cpe/Ie;

6) 3K0/10rMYecKOro BOCIMTAHUSA:

9KOJIOTMUYECKHU 11e1ec000pa3HOe OTHOIIEHHUE K MPHUPOJIe KaK NCTOUYHUKY JKU3HM Ha 3emIie,
OCHOBE €€ CYIECTBOBaHMs, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHOro odpasa »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY U TICHUXHMYECKOMY 30pPOBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHS MpaBuJl 0€30MacHOTO MOBEACHUS MIPU paboTe C BEIEeCTBAMH,
a TaK)K€ B CUTYalMsIX, YTPOXKAIOIINX 370POBbIO U KU3HHU JIOACH;

CIOCOOHOCTH TPUMEHSATh 3HAHUSA, MOJy4yaeMble NMPU H3YUYEHUM XUMHH, JUIS peIIeHUs
3a/1a4, CBS3aHHBIX C OKPYXKAIOLLEH IIPUPOIHON CPENOH, Ul TIOBBILIECHUS YPOBHS SKOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS IJI00AJTBHOTO XapaKkTepa dKOJIOTMYECKUX MpoOJieM U MyTel MX pelleHus
MIOCPEJICTBOM METOJOB XMUMHH, YKOJIOTMYECKOTO MBIIUICHUS, YMEHHs PyKOBOJCTBOBAaTbCS UM B
IIO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pPe3yJbTaTOB BBIIEISIOT 3HAYMMBbIE I (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNOTe3a, (HakT, cucrema,
IpoIlecC, SKCIEPUMEHT U JIPyroe.), KOTOpble UCHOJb3YIOTCA B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN M3 3THX MpPeAMETOB (OPMUPOBAThH NPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTUHE MHpa, U yHHMBEpcCajbHbIE YueOHblE NEeHCTBUsS (TIO3HABATEJbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4EOHOH 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBepCcAJIbHbIE YUeOHbIe el CTBUS

ba3oBble Jornyeckue 1eHCTBHA:

YMEHMS HCIOJIB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pacKpeIBaTh CMBICT XMMHUYECKMX TOHATHH (BBLAEHATH MX XapakTepHble IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JPYTUMU MOHATHAMH), UCIOIB30BATh MOHATHUS A OOBICHEHUS
OTHENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KiacCU(pUKALUU
XUMUYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUH, YCTaHABINBATh IPUIMHHO-CIICCTBEHHBIE CBS3H
MeX1y 0OBEKTaMHU U3yUEHHUs, CTPOUTH JIOTHUECKHUE PacCyXAeHUs (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH ), A€NIaTh BBIBO/bI U 3aKIIOUCHUS;

yMEHHE NMPUMEHATh B INpOLEcCe MO3HAHUSA MOHATHS (IpeAMETHbIE M MeTarpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJb3yeMble B XUMHHM, NpPeoOpa3oBbIBaTh LIMPOKO
IOpUMEHsIeMble B XUMHH MOJICNIbHBIC MPEJICTaBICHUs] — XUMUYECKUN 3HAaK (CUMBOJI 3JIEMEHTA),
XUMH4eckass ¢GopMyia M YpaBHEHHE XHMHYECKON peakuud — TpH pELIeHHH YydeOHo-
MIO3HABATENIBHBIX 33/a4, ¢ Y4YETOM OJTHUX MOJEIBHBIX MPEJICTABICHUNA BBIIBIATE H
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUUYECKHUX DPEAKIUH, BBISBIATH OOIINE 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3YYAEMBIX MPOLIECCAX U SBJICHUSAX.



Ba3zoBble uccienoBareibckue 1elCTBUS:

yYMEHHE HUCIOJb30BaTh MOCTABJICHHbIE BONPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHHUA, a
TakkK€ B KayeCTBE OCHOBBI UId (OPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHMIO, OPraHU3allMU U TPOBEJICHHIO YYEHHYECKHX
9KCIEPUMEHTOB, YMEHHE Ha0II01aTh 3a X0O/I0M MPOIecca, CaMOCTOSTEIbHO TPOTHO3UPOBATh €TI0
pe3yiabTar, (opMyIMpoBaTh OO0OOIIEHHS M BBIBOABI HO pe3yjbTaTaM HpPOBEIEHHOIO OIbITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOEIaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOMpPAaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3INYHBIX BUI0B
1 (GopM IpeCTaBICHUS, IOJyYaeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAayYHO-MOMYJIsIpHAs TUTEpaTypa
XMMHUYECKOTO COJIepKaHUsA, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), KpPUTHUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IMuHble METO/IbI U 3aMPOCHI MPU NOUCKE U 0TOOpe UHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIOJHEHUsI yUYEOHBIX M MMO3HABATEIbHBIX 3aa4
OnpeAeNéHHOr0 THUMA, MPUOOPETEHHE OmbITa B 00JIACTM HCIOJIL30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHMS Pa3IMYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOUPATh ONTUMAIbHYIO (OpPMY MpeACTaBICHUS
uHbOpMallMl M WUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXHBIMU CXEMaMH, JuarpaMMamy,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOJb30BaTh M aHAJIM3UPOBATh B Mpolecce yueOHON M HcciaenoBaTeabCKon
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUYU MPOMBIIUIEHHOCTH, CEIBCKOI0 X03HUCTBA M TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaIOLIeH MPUPOAHOMN CPEBI.

KoMMyHnKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:

yMEHHS 3aJaBaTh BOIPOCH (B XoJe Juaysora M (Miu) ANCKYCCHH) IO CYILIECTBY
oOcyxgaeMoil Tembl, (OPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATh MOJYyUYSHHbIE Pe3yJIbTaThl T0O3HABATEIbHOM JIESTENBHOCTH B YCTHBIX
U THCBbMEHHBIX TEKCTax; JeJlaTh TMPE3CHTALHUI0 PpPe3yJIbTaTOB BBIMOJHEHUS XHMUYECKOTO
JKCIepUMeHTa (J1abopaTOPHOIro OmbITa, Ja0OpaTOpHOl pabOTHI MO HCCIIEIOBAHUIO CBOMCTB
BEIIECTB, y4eOHOTO MPOEKTA);

yMeHHsI y4eOHOTo COTpYJIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH IO3HABaTEIbHOU U
HCCJIEIOBATENbCKON NI€ATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
00X MHTEPECOB M COTJIACOBAHMS TMO3HIMI (0OCYXKIeHUsI, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUMN, OIpe/ieJIeHEe KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IpYTHE).

PeryassTuBHbIe yHMBepcaJbHble Y4eOHbIe JelCTBHA:

YMEHHE CAMOCTOSITEIILHO ONPENEIATh LU AEATEIbHOCTH, IJIaHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJHMPOBATh M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIIHOCTh, BBIOMPATh
HaubOonee HSPQPEKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHbIX M  IO3HAaBaTeNIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEHWCTBUM IpU
BBIMIOJTHEHUM 3aJaHUl ¢ y4E€TOM TMOIy4eHMs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBICHHOH IIeJH,
YMEHHE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/laraeéMble B YCIOBUH 3a/1aHUI.



HPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO O0S3aTENbHOIO COACpIKAHMS,
YCTAHOBJICHHOTO JIaHHOW (¢enepaibHOM paboyell mporpaMMoi, BBIICHSIOT: OCBOCHHBIC
0o0ydJaronMMucs Hay4YHble 3HAHUS, YMEHHS M CIIOCOOBI JACHCTBUM, crnenuduyueckue s
npeaMEeTHOW 00sacTu «XUMUs», BHUIABI JCSITCIBHOCTH TIO TOJYYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEPIIpEeTalNU, TPeoOPa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYECOHBIX U HOBBIX CUTYyAIIHSIX.

K koniy obydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb cHOPMHUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTD,
3JIEKTPOOTPHULATENBHOCTD, CTEIEHb OKUCICHMS, XUMHUYECKas peakLus, XUMHYECKas
CBAI3b, TEIIOBOM 3P PEeKT peakluu, MOJIb, MOJSPHBII 00BEM, PacTBOp, 3JIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUs, pEeaklUuu HMOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBIE PpEaKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJECHHE, aJJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBs3b
(KoBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTAJUIMYecKas peleETKka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaklHH, IMPEAEIbHO JOIyCTUMAas
xoHueHTpauus [T/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX TMOHSATUH M NPUMEHATH 3TU
MOHATHS [TPH ONIMCAHUM BELLIECTB U MX IIPEBPALICHHN;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY JJIi COCTaBleHHs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEACNATh BaJCHTHOCTh M CTENEHb OKUCJICHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHHH 1o ¢GopMmysaM, BHUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAsl, HOHHAs,
METaJIJIMYecKasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa MO XUMHYECKOH
dopMmyiie, XapakTep Cpelbl B BOJAHBIX PACTBOpax HEOPTaHWYECKUX COENMHEHUH, THUIl
KPUCTAJITIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbicha Ilepuoguyeckoro 3akona J[. M. MeHaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMaHME: OINHKCHIBATh M XapaKTepu3oBaTh TabauuHyio Gopmy Ilepuonnueckoit
CHUCTEMBbl XMUMMYECKHX OHJIEMEHTOB: pa3NyaTh MOHATHS «riaBHas mnoarpymma (A-
rpynmna)» u «mnobouyHas mnoarpynna (b-rpynma)», manble W OONbLIME NEPUOJBI,
COOTHOCHTb 0003HaueHHUs, KOTOpble HMEIOTCS B NEpUOJUYECKOM Tabiune, ¢
YHUCJIOBBIMHM XapAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn a1apa, 00IIee YMCIOo 3JIEKTPOHOB U paCHpeeIeHUE UX 10 AIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IME 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWMCTB DJJIEMEHTOB U HX
COEJIMHEHUI B IpeJienax MajblX MEePUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(PUIMPOBATh XMMHUYECKHUE IJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKHE
peakuuu (10 YUCIy W COCTaBY y4YaCTBYIOUIMX B PEaKLUUU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, 10 UBMEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIMME M CcHenudUUecKue XUMHUYECKHUE CBOMCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPkKAAsl ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;



COCTaBJISITh YPABHEHHUSI SJIEKTPOJUTUYECKON JUCCOUMALIMU KUCIIOT, HIEJI0YE U COJeH,
IIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peakUuil HOHHOTO OOMEHA, YpaBHEHUs peaKiHid,
HNOJATBEPXKIAIOIIMX CYIIECTBOBAHHME T'E€HETHMUYECKOW CBSI3M MEXIY BEIEeCTBAMHU
Pa3IMYHBIX KIIACCOB;

pacKphIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PpEaKLUil MOCperCTBOM
COCTaBJICHUS JICKTPOHHOTO OajiaHca dTHX PeaKlnii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOXKHOCTHU
NPOTEKAHUSI XUMUYECKHX MPEBPAIICHUH B PA3INYHBIX YCIOBHUSX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 10 (hopMyJie COEJMHEHMsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAMUTH PACUYETHI IO YPAaBHEHUIO XUMHUECKOW PEAKIINH;

coOyojiaTh MpaBWja TOJIb30BAaHUS XMMHMYECKOW TOCYJIoM U J1abOpaTOpHBIM
00OpyIOBaHHEM, a TaKKe IMpaBHja OOpAaIICHHS C BEHIECTBAMH B COOTBETCTBHUU C
WHCTPYKIUSMU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB TI0 TIOITYYCHHUIO
¥ cOOMpaHUIO Ta3000Pa3HBIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB Pa3JIMYHBIX BEIICCTB!
pacno3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMHI-, MOAMI-, KapOoHat-, (ocdart-,
CWJIMKAT-, Cylnb(paT-, TMIPOKCUA-UOHBI, KATUOHbl AMMOHMS M HOHBI HM3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUUECKUX BEIIECTB;
NPUMEHITh OCHOBHBIC OTIEPAIMM MBICIHTEIBHON NESTETFHOCTH — aHAJU3 W CHHTE3,
cpaBHEHHe, O0O0O0OIIEHHEe, CHCTEeMAaTHU3allMI0, BBIABICHUE MNPUYMHHO-CIEICTBEHHBIX
CBS3eH — JUI1 M3y4YEHHUs] CBOMCTB BELIECTB M XMMUYECKHMX PpEaKlHil, eCTeCTBEHHO-
Hay4YHble METOJbl [O3HaHWA — HaOJIoeHWe, U3MepeHHe, MOEITUPOBaHHUE,
SKCIIEPUMEHT (pEasbHbIM U MBICICHHBIN).
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