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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAaBICHA Ha OCHOBE
TpeOoOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTeNbHOM IMPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eepalbHON pabodel mporpaMMbl
BOCIIUTAHMS M C YYETOM KOHIICTIIIUH TPEnoJjaBaHus y4eOHOro npeamera « XuMus» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuniickoit denepanun.

[IporpamMMma 1o xuMuu Ja€T NpeACcTaBICHUE O LENAX, 001Iel cTpaTeruu 00y4YeH s, BOCIIUTAHUS U
pa3BUTHA OOYYAIOMIMXCS CPEJICTBAMHU y4eOHOro MpeaMeTa, YCTAaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE
coJiepyKaHue, MpeayCMaTpUBAET paclpeesIeHue ero Mo KiaccaM U CTPYKTypHUpOBaHME 110 pa3jienaM U
T€MaM @pPOrpaMMbl [0 XHMHH, OIPEAEISET KOJUYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTHKU
CoJIepKaHusl, PEKOMEHIYEMYI0 IOCJIE0BATEIbHOCTh U3YYEHHUS! XUMHUHU C YYETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€U, JIOTUKH y4eOHOrO MpOoIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaroImmxcs,
OIpesiesisieT BO3MOKHOCTH MPEeAMETa JUIsl peau3aluy TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHON MPOTpaMMbl Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a TaKkKe TPEeOOBAHWUU K
pe3ynbTrataM 0O0y4YeHHs] XMMHUU Ha YPOBHE IleJield M3y4YeHHs IpelMeTa U OCHOBHBIX BHUJOB y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO Y4eOHOTO COACPIKAHMUS.

3HaHWE XUMHUHM CIYXXUT OCHOBOW Ui (POPMHUPOBAaHUS MHPOBO33PEHHUS OOYYAIOLIETOCs, €ro
MIPE/ICTAaBICHU O MaTepuaIbHOM €IMHCTBE MHPA, BAXKHYIO pOJIb HUrparoT (popMmupyemble XUMHUEH
MPEJICTABJICHUS] O B3aMMOIMPEBPAIICHUAX HHEPrUU U 00 DBOJIOLUUHU BELIECTB B MPUPOJE, O IMYTAX
pelieHrs TI00anbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPTETUUECKOM,
MUIIEBON 1 YKOJOTHYECKON 0€30MacCHOCTH, TPOOIIeM 3]paBOOXPAHCHUSI.

N3ydenue xumuu:

CMOCOOCTBYET pealM3allid BO3MOXKHOCTEH i caMopasBUTHS U (HOPMHUPOBAHUS KYJIBTYPbI
JIMYHOCTH, € 001el 1 (PyHKIIMOHAIbHOW I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEN OO0yvaroumxcs,
HABbIKOB WX CaMOCTOSITEIbHOM y4eOHOH AESITeTbHOCTH, SKCIIEPUMEHTABHBIX M HCCIIEIOBATEIbCKUX
yMEHHH, HEOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(ECCHOHATILHOM e TEIbHOCTH;

3HAaKOMHT €O CIEHU(PHUKON HAYYHOTO MBIIUIEHHS, 3aKJIaJbIBAET OCHOBBI LIEJOCTHOTO B3IVIAJa Ha
€IMHCTBO HPUPOJBI M YellOBeKa, SIBISETCS OTBETCTBEHHBIM 3TarioM B ()OPMHPOBAHUU €CTECTBEHHO--
Hay4YHOM rpaMOTHOCTH 00yYarOIUXCS;

croco0cTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOI'O OTHOLIEHMS] K €CTECTBEHHO--HAy4HbIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa30BaHNe 00yUaIOIIUXCS.

JlaHHbIEe HanpaBieHUs B 00yYECHUH XUMHH 00€CTeunBaloOTCs cretnukoit coepkanus yueOHoro
nperMeTa, KOTOPbIH SBJsEeTCs NMeJarornuecky aganTUpOBaHHBIM OTpakeHHEM 0a30BOM HAyKU XMMUHU Ha
ONPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OLIero oOpa30BaHUS OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CHUCTEMbI IEPBOHAYAIBHBIX TMOHATHH XMMHH, OCHOB HEOPraHMYECKOW XHMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CtpyKkTypa conepkaHus IporpaMMBbl IO XUMHH ¢(hOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0Ja
Kk e€ m3yueHuro. ConepikaHue CKIAAbIBAE€TCS U3 CHUCTEMBl IOHATHH O XMMHYECKOM DJIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATUH O XUMHUYECKOW peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 TPHUHIMITY T[IOCJIEI0BATEIbHOTO pPa3BUTUS 3HAHUI Ha OCHOBE TEOPETHMYECKHUX MpeACTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;



— YYEHHMsI O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pacCMaTpUBAIOTCA HA OCHOBE OSMIMPUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOIO YPOBHS K JIPyroMY, BBIIOJIHSAS
GyHKIMH OOBSCHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHMS U BO3MOXHOCTEH IMPAKTHYECKOIO
IIPUMEHEHHUS U TIOJyUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHme mporpamMMbl 10 XUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMUYECKON
COCTaBJIAIOLICH HAyYHOW KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM MTPUPOJBI, ICHHOCTHOTO OTHOLIEHUS K
HAay4YHOMY 3HAHMIO M METOJaM IIO3HaHMWSA B Hayke. M3ydeHume XuMMHM NPOMCXOAUT € NPHUBJICUYECHUEM
3HaHUH U3 paHee U3yUeHHbIX YUeOHBIX MmpeameToB: «Okpyxaromuil Mupy», «buonorus. 5—7 kiaccsl» U
«®Dusuka. 7 Kiacey.

[Ipy w3yyeHMHM XUMHH TPOUCXOAMT (POPMUPOBAHUE 3HAHMM OCHOB XHMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKOM JEATENbHOCTU YelloBeKa M Kak OJIHOrO U3
KOMIIOHEHTOB MHMPOBOH KYJbTYpbl. 3ajiaya y4yeOHOro INpeaMeTa COCTOUT B (OPMHUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUNW — BaXHEHUIUX (HAKTOB, TMOHATHUH, 3aKOHOB U TEOPETHUUECKHX TOJIOKCHHH,
JIOCTYIHBIX 0000IIEHHH MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAayKH, B MPUOOIICHUH K HAYYHBIM
METOAaM INO3HAHUS MPU M3YUYEHHUU BEIECTB U XMMUYECKHUX peakiuil, B GOPMHPOBAHUU U PA3BUTHU
[I03HABATENIbHBIX YMEHUH M UX IPUMEHEHUU B yu4eOHO-TI03HABATEIbHONW M yueOHO-HUCCIIE0BATENbCKOM
JESTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOT0 OOpaIlleHNs ¢ BEMIECTBAMH B ITOBCETHEBHOM JKU3HHU.

[Ipu n3yvyeHun XMMHUH Ha YPOBHE OCHOBHOTO 00IIer0 00pa30BaHus BaXKHOE 3HAYCHHUE TPUOOPETTH
TaKHe LENH, KaK:

— (QopMHpOBaHHE MHTEJJIEKTYaJIbHO pa3BUTONH JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY MPHHSITHIO DPELIEHUH, CIOCOOHON aJanTHUpOBaThCi K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HampaBJIGHHOCTh OOy4YeHHsT Ha CHCTEeMaThdyeckoe TNpuoOIIeHHe oOydaroummxces K
CaMOCTOSITENIbHOW IO3HABATENbHOM J1EATENbHOCTH, HAayYHBIM MeETOJaM MO3HaHHs, (HOPMUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEHM K XMMMUU;

— oOecriedyeHHe YCIOBHUH, CIOCOOCTBYIOIIMX HPHUOOPETEHUI0 OOYyYalOIIMMHUCA  OIBITA
pa3HOOOpa3HOW JIEeATENbHOCTH, TO3HAHMS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIH), IMEIOLINX YHUBEPCAIbHOE 3HaYCHUE /ISl pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— (opmupoBanue obuel GyHKIIMOHATBHONW M €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, B TOM YHCIIE
yMEHUH OOBSACHATh M OLEHHUBATh SIBIICHUS OKPY’KAIOIIETO0 MHpa, MCIOJb3YyS 3HAHUS U OIbIT,
MIOJIy4YE€HHBIE NTPU U3YyUYEHUN XUMUH, IPUMEHATh UX IPU PELIEHUHU MPoOIeM B MOBCEAHEBHON KU3HU U
TPYZIOBOM JEATENBHOCTH;

— ¢opmHpoBaHHE Yy OOYYaIOUIMXCS TYMAHUCTHYECKUX OTHOUICHUH, MOHUMAHUS LEHHOCTU
XMUMHYECKUX 3HAHUN JIJIs1 BBIPAOOTKU 3KOJOTMUYECKH 11€71€CO000pa3HOro MOBEJCHUS B OBITY M TPYI0BOU
NeSITeIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBbS  OKPY KaIOIIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUEIOBEYECKUX IHEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Hpoduis u
HaNpaBJICHHOCTH JaJlbHEUIIEro 00yUeHHs.

OO0mee 4nCJI0 4acoB, OTBEAEHHBIX /Ui M3y4YeHHMSs XHMHH HA YPOBHE OCHOBHOIO 00IIero
0o0pa3oBaHus, COCTABJIsAET B 9 Kjacce 04HOro o0y4enusi— 68 yacos (2 yaca B Heges110), B 9 Kiacce
04HO0-32049HOr0 00yyeHusi— 34 yacos (1 yaca B HeleJ110).



COJEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuil 3akoH. llepuoauyeckas cucrema xumumyeckux sieMmeHtoB [I. M. MeHnneneesa.
Crpoenue atomMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUU CBOICTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
IEpUOJIOB, KajlMsl, KalblUd M MX COCIAUHEHUH B COOTBETCTBUM C IIOJOXKEHHEM D3JIEMEHTOB B
[Iepuoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUJbl XMMHUECKON CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIETKU U BUJJa XUMUUYECKON CBSI3U.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIUXCA K  pa3IMYHbIM  KJjlaccaM HEOPraHMYECKUX COEIMHEHUH, TIE€HETUYeCKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanus XUMHYECKMX pEakUMd 10 pPAa3JIMYHbIM IpU3HAKaM (II0 YHUCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKLMU BEIIECTB, MO TEIIOBOMY 3(G(eKTy, M0 M3MEHEHHIO CTElEHEH OKUCIIeHUs
XUMHYECKHUX 3JIEMEHTOB, II0 OOpaTUMOCTH, IO YYacTHUIO KaTaju3aropa). DK30- U HHAOTEPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[Tonsatue o ckopoctu xumuuecko peakuuu. [lonstue 00 o00paTUMBIX U HEOOpPATHUMBIX
XUMHUYEeCKHX peakuusax. [IoHATHE O rOMOreHHBIX M TreTeporeHHbIX peakuusax. [loHsrtue o karanuse.
[lonsiTue o XuMuyeckoM paBHOBecuU. DakKTOphl, BIUAIOIINE HA CKOPOCTh XMMUYECKOW pEakUUHU U
M0JIO’KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  DJCKTPOHHBI  OalaHC  OKMCIMTEIbHO-
BOCCTaHOBUTEJIbHOM peakiuu. CocTaBieHne YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX PeaKLuil ¢
UCTIOJIE30BaHUEM METOJIa AIEKTPOHHOTO OaaHca.

Teopust AJIEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTnOHbI, aHUOHBI.
MexaHu3M AuccolMaly BEIIECTB ¢ Pa3jIMYHbIMM BUAAMHM XUMUYECKOW CBs3u. CTeneHb AMCCOLUALNH.
CusbHble U cllabble 3JEKTPOIUTHI.

Peakiun umoHHOro oOMeHa. YcCIOBHS NPOTEKaHHUsS pEaKUUMid MOHHOrO OOMeHa, NOJHbIE U
COKpalIEHHbIE HOHHbIE YypaBHEHHUS peakiuil. CBolicTBa KHCIOT, OCHOBAaHHMW U CoOJieH B CBeTe
MIPEICTABICHUN 00 SJEKTPOIUTHYECKON nuccormanuu. KadectBeHHble peakinuu Ha MOHBL [loHsATue o
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenn.

03HAKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIJIOB U
HeMeTaJUIoB (rpaduta M anmasa), CIOXKHBIX BELIECTB (XJIOpHa HATpUsl), UCCIEJOBAaHUE 3aBUCUMOCTU
CKOPOCTHM  XUMHMUYECKOW peakUud OT BO3ACUCTBUS  Pa3IMYHbIX  (PAKTOPOB,  HCCIIEIOBaHUE
JJIEKTPOIIPOBOJHOCTH PAaCTBOPOB BEILIECTB, MPOLECCA JIUCCOLMALMM KHUCIOT, IIENOYed U coyel
(BO3MOXHO HCITIOJIb30BaHWE BUJEO MAaTEpHUaOB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIONIMX MPU3HAKU
MPOTEKaHUsI PeaKIuii MOHHOTO oOMeHa (0Opa3oBaHHME OCaJKa, BBIJEICHHE Tra3a, 0O0pa3oBaHHWE BOBI),
OIBITOB, WJUTFOCTPUPYIOLUX MPUMEPHI OKUCINTENBHO-BOCCTAHOBUTENBHBIX peakUuil (TOpeHne, peaKkiuu
pa3J0XKEHUS, COCIMHEHMS), PACIIO3HABAaHUE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KadeCTBEHHBIX
peakuuii Ha MOHBI, PellIeHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTa/uibl 4 X coeJUHEHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHH
okucneHus. CTpoeHne U (pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJJOT€HOB. XMMUYECKHUE CBOWCTBA
Ha IpUMepe Xjopa (B3auMOJIEHCTBUE C METaJUIaMU, HEMeTallJIaMHt, 1ieno4aMu). XiaopoBogopol. ConsiHast
KHCJIOTa, XMMUYECKHE CBOICTBa, MOJlydeHue, npuMmeHeHue. JleiicTBue XxJjiopa M XJIOPOBOAOpOJA Ha
OpraHM3M 4YejoBeka. BakHelIne XJI0puabl U UX HAXOKIEHHUE B IIPUPOJE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CTpoeHune M (PU3MYECKHE CBOMCTBA MPOCTBIX BEIIECTB — KHCIOPOJAa M CEpHI.
AnnoTrponHbie MOAU(MUKAIIMKA KHCIOPOJa W Cepbl. XHWMHUUYECKHE CBOMCTBa cepbl. CepoBoaopon,



cTpoeHHe, (u3MuecKkue U XUMUYeckue cBOHCTBAa. OKCHIBI cepbl KaK MPEACTaBUTENH KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMUYECKHe CBOWCTBa (0OmIMe Kak MpeICcTaBUTENs Kiacca
KUCTIOT U creuuduyeckue). XUMUYECKHE PEakiuu, JeKallde B OCHOBE MPOMBINIJIEHHOTO crocoba
MOJIy4eHUs1 CepHOU KUCHOTHI. [IpumeHeHue cepHoit KucinoThl. CoM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl u e€ coenquHeHUN B mpupoae. XUMHUECKOE 3arps3HEHUE
OKpYXaroIle cpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIoCoObI €ro Mpe0TBPAIICHHUS.

OO6mas xapakrepuctuka smemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIC
CTETIEHU OKHUCIEHHs. A30T, paclpoCTpaHEHHE B NpUpOZe, (HU3MUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupoje. AMMHUAaK, ero (pu3Myeckue U XUMHUYECKHE CBOMCTBA, MOJy4YeHUE U
npuMmenenue. Conu aMMOHUS, UX (QU3NYECKHE M XUMUYECKHE CBOICTBa, mpuMmeHeHHe. KadecTBeHHas
peakiysi Ha MOHBI aMMOHUS. A30THas KHCJOTa, € moixydeHue, (Pu3nyecKrue W XUMHUYECKHEe CBOWCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT U crneuupudeckue). Vcmonap3oBaHWe HUTPATOB U COJEH
aMMOHHSI B KauyeCTBE MMHEPAIbHBIX yA0OpeHuid. XHUMHUYECKOE 3arpsi3HEHUE OKpY’Kalollel cpeabl
COCMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIW, 3arps3HEHHE BO3AyXa, MOuYBbl U BoaoémoB). dDocdop,
ayoTporHble Moaudukanuu docdopa, dusudeckne u xumudeckue coiictBa. Oxcupn ¢ocdopa (V) u
docdopHas kuciora, GpuMUECKHe U XMMHYECKHE CBOWMCTBa, moirydeHue. Mcmonp3oBanue ¢ocharor B
KayeCcTBE MHUHEPAJIbHBIX YA00pEHUH.

Ob6mas xapakrepuctuka 3meMeHToB |V A-rpynmnsl. OcCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIE
CTETICHU OKHUCIICHH. YTIIEPO, aJUIOTPOIHbIE MOAM(HUKALINY, PACIPOCTPAHEHNE B IpUpoae, pusmyeckue
U XuUMHueckue cpoicTBa. Ancopobums. Kpyroeopor yriaepoma B mpupone. OKcuibpl yriepoja, uX
dusznyeckue U XMMHYECKHE CBOMCTBA, ACHCTBHE Ha >KUBBIE OPraHU3MBbI, MOJy4YeHHWE W MPHUMEHEHHUE.
Dkonoruyeckue mpobiieMsbl, cBsi3aHHbIE ¢ okcuoM yriepona (1V), rumotesa riodambHOr0 MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3P eKT. YToapHas KUCIOTa U €€ CONH, UX (U3NIECKHe U XUMHYECKUE CBOMCTBA,
nojiyueHue u npumeHenue. KauectBeHHas peakuus Ha kapOoHaT-voHBL. Vcnosb3oBaHue KapOOHATOB B
OBITY, METUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3sIHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSX yriiepoaa (MeTaH,
9TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TIIMIEPUH, YKCYCHas KucaoTa). [IpupoHble HCTOYHUKH YTIIEBOIOPOIOB
(yroiab, mnpupoAHbId Tra3, HE(THb), NPOAYKTHl HX IMepepaboTku (O€H3uH), HUX poib B OBITY U
OPOMBIIITIEHHOCTH. [IoHATHE 0 OHOJIOTHYECKH BaXKHBIX BEILECTBAX: XHpaX, Oelkax, yrieBojJax — M MX
POJIM B J)KU3HM UelIoBeKa. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEIUMHEHUM.

Kpemuuii, ero gusnyeckue M XMMUYECKUE CBOMCTBA, MojyueHUe U mpuMeHeHue. CoeauHeHus
KpemMHus: B mnpupozae. OO6mue npexacraBieHuss o0 okcuae kpemHust (IV) U KpeMHUEBOM KHCIIOTE.
CunMkartel, X HMCIIOJIB30BaHUE B OBITY, B IMPOMBILIUICHHOCTH. BakHelue cTpouTeIbHbIE MaTepHallbl:
KepaMuKa, CTEKJI0, LEeMeHT, OeToH, ene300eToH. [IpoGiiembl 0e30MacHOro  HUCMOIb30BAaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHne oOpa3loB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSHOM KHCIOTBHI, MpOBEIEHHE
Ka4eCTBEHHBIX pPEAKIMHA Ha XJIOPUA-UOHBI U HaONIOJEHHE MPU3HAKOB HMX TMPOTEKAHUS, OIBITHI,
oTpaxamliue (u3MUeckrue M XHUMUYECKHE CBOMCTBA TaJOr€HOB M HMX COEIWHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEpPHANIOB), O3HAKOMJIEHME C oOpasllaMu XJOpPUAOB  (TaJIOT€HU[OB),
O3HaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeJUHEHUSMHU (BO3MOXKHO HCIOJIb30BaHKUE BUAEOMATEPHUAIIOB),
HaOJroIeHne mporecca OOyrJMBaHMs caxapa IMoj JACWCTBHEM KOHIIEHTPUPOBAHHOW CEpPHOHM KHCIIOTHI,
M3Yy4YeHHE XUMUYECKHX CBOICTB pa30aBIeHHON CEepHON KUCIIOTHI, IPOBEJCHHE KaUeCTBEHHOM peakluy Ha
cynb(dar-uoH U HaONIOIEHHWE TpU3HAKa €€ MPOTeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBOWCTBAMU
a3ora, Gocdopa U UX coeAUHEHHUH (BO3MOXKHO MCIOIb30BaHUE BUIEOMATEPUANIOB), 00pa3llaMu a30THBIX
u ¢ochopHBIX ynoOpeHuil, mosyueHue, coOMpaHue, paclo3HaBaHHE W H3yUYEHHE CBOMCTB aMMHUAKa,
NpOBE/ICHUE KadeCTBEHHBIX pPEaKUMi Ha HMOH aMMOHHUS W (ocdaT-uOH U H3y4YEeHHE MPU3HAKOB HX
MPOTEKAHUs, B3aUMOJCUCTBHE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTBI C Meapl0  (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB), M3YYEHHE MOJeNel KPUCTAIUIMYECKUX PelETOK aiMasa, rpadura,



dynnepeHa, 03HaKOMIIEHUE € MPOLIECCOM a1COPOLIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NMPOTHUBOra3a, MojyuyeHue, COOMpaHue, pacrno3HaBaHUE M MU3y4YE€HUE CBOMCTB YTJIIEKHCIOrO
ra3a, IpoBeJCHHE KAaUeCTBEHHBIX peaklUWid Ha KapOOHAT M CUJIMKAT-MOHBI M H3yYeHUE MPHU3HAKOB HUX
IPOTEKaHUs,  O3HAKOMJIEHHME €  NPOAYKUMEH  CHJIMKATHOM  INPOMBIIIJIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHelne HeMeTallIbl U X COCIUHEHUS.

MeTtasiibl M X COCAUHECHUS

OO0mass XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBAaHMM HX TOJOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHToB Jl. M. MengaeneeBa u crpoenust atomoB. CTpoeHue
MeTaJIoB. MeTtamindeckas CBA3b M METAJUIMUECKas KpUCTaUIMYecKas PelETKa. DIEKTPOXUMHUYECKUN
psaa HampsbkeHu MetaioB. Du3nueckre M XUMHUYECKHe cBoWcTBa MeTayioB. OOmue crnocoOsbl
noslydyeHus: MetajuioB. [loHsATHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UH.
Cmnassl (CTalb, 9yTYH, JIOPATIOMUHUN, OPOH3a) U MX IPUMEHEHHUE B OBITY U IPOMBIIIUICHHOCTH.

[Ilenounble MeTambl: noNOkKeHUE B Ileproaumyeckoil cucreme XMMHYECKHX 3iemMeHToB /[[. .
MenneneeBa, CTpOCHHUE UX aTOMOB, HaxOXAeHHE B npupoje. Puznueckue U XUMUYECKUE CBOMCTBa (Ha
npuMmepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpUsl U Kanus. [I[ppuMeHeHre MeT0YHbIX METalIoB
Y UX COCIUHECHHII.

[[{erouHO3eMENBbHBIE METAUIBI MATHUW M KalbLUM: INOJOKEHHE B llepumonnueckoin cucreme
xuMuueckux 3aemeHToB /. . MenneneeBa, cTpoeHre UX aTOMOB, HaX0XkAeHUE B npupojae. dusndeckue
U XUMHYECKHE CBOMCTBA MarHus W Kajiblus. BaxHeimme coennHeHus Kanblus (OKCHUI, THAPOKCHI,
conm). KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AmoMuHuii: nonoxenue B [lepuonnyeckoil cucreme xumuueckux aieMeHToB Jl. 1. Menzeneesa,
CTPOCHHE aToMa, HaxoXJaeHue B mpupoje. DPusnmyeckue M XUMUYECKHME CBOMCTBA aTIOMHUHUSL.
AMdoTepHbIe CBONCTBA OKCHIA U TUIPOKCUIA ATFOMUHHUS.

Kene3o: nmonoxenue B Ilepuomnueckoit cucreme xummueckux snemeHToB . M. Menneneena,
CTpOCHHE aToMa, HaxokJaeHue B npupoje. dusmueckue U XUMHUECKHE CBOMCTBa xene3a. OKCHIbl,
ruapokcuabl 1 comu xenesa (1) u sxenesa (111), ux cocras, cBoCTBa U MONTy4YeHHUE.

Xumuueckuii IKcnepumenn.

O3HAaKOMJIEHHE C oOpa3laMu METauIoB M CIUIaBOB, MX (U3NYECKUMHU CBONCTBAMH, HU3YUYCHHE
pe3yJabTaTOB KOPPO3WH METAJIOB (BO3MOXHO HCIIOJIb30BaHHWE BHUIACOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJA KaJbIMsl M HaTpUs C BOJOM (BO3MOYKHO HCIOJIb30BAHHE BUAEOMATEPHUAIIOB),
UCCIIeIOBAaHME CBOMCTB JKECTKOM BOJBI, Ipollecca TOpeHHs XKelne3a B KHUCIOpoAe (BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPUATIOB), TPU3HAKOB NPOTEKAHUSI KAaUYECTBEHHBIX pEaKlUi HAa MOHbBI: MarHus,
KaJIbLIMs, aTloMUHMs, 1TMHKa, xene3a (1) u xxenesza (111), menu (I1), HaGa01eHNE U ONMCaHKE TTPOLIECCOB
OKpalllMBaHUsl IUJIaMEHM HWOHAMHM HATpus, Kaluigd ¢  Kaiublusd (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOWCTB TMAPOKCHJIA ATFOMUHMS U THAPOKCHIA [IUHKA,
pelIeHre FKCIEPUMEHTaIbHBIX 33/1a4 10 TeMe «BakHelre MeTabl U UX COeTMHEHUS.

XuMHus M OKpYKaLIas cpeaa

BemecTBa 1 Marepuainsl B IOBCEAHEBHON KU3HU uUeloBeKa. be3onacHoe MCIONb30BaHUE BELIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIs Ipu XMMHUECKUX 0XKOTaX U OTPABJICHHUSIX.

XUMHYEeCKOe 3arpsi3HeHHE OKpYyXKarollel cpeabl (mpedenbHas JOMyCTHMas KOHIIEHTpAIUs
BenlecTs, gainee — [1/IK). Pons xumuu B penieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIIbI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H NPH M3YYEHMM XMMHHM B 9 Kiacce OCYyIIECTBIISIETCS 4depes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHMH, ABISIOMIUXCS CUCTEMHBIMHU
JUISL OTAETIBHBIX IPEJMETOB ECTECTBEHHO--HAYYHOI'O [IUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHSs, aHAINU3, CHHTE3,
KJIacCU(pUKalus, NepUOAUYHOCTb, HAOIIOJEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb,
SBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MAaTEPUATIBL.



dusuka: Matepus, aToM, dICKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIU, H30TOIIBI, PaJIHOAKTHBHOCTD,
MOJICKYJ1a, DJICKTPUYECKHHA 3apsj, NPOBOJHHUKH, MOIYIPOBOJAHUKH, IHUAJICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHME BEINECTBA, Tra3, pacTBOP, pPacTBOPUMOCTH,
KpuCTallIn4YCCKad peméTKa, CIIJIaBBI, (I)I/I3I/I‘-IeCKI/IC BCJIMYHHBI, COAWHUIBI HU3MCPCHHUA, KOCMHUUYCCKOC
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi:  ¢orocunres, npixaHue, Ouocdepa, OSKOCHCTEMa, MHHEpalbHbIE yIOOpPECHUs,
MHKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusa: armocdepa, rumpocdepa, MUHEpaANbl, TOPHbIE MOPOIBI, IOJE3HBIE HCKOMAEMEbIE,
TOILUIUBO, BOAHBIE PECYPCHL.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO O0ILIEro 00pa3oBaHMsI JOCTUTAIOTCS B
Xxo7ie OOy4YeHHs XHMHUH B €IUHCTBE Y4YeOHOW M BOCHHUTATENBHON AEATEIBHOCTH B COOTBETCTBUH C
TPaJMLIMOHHBIMU POCCUHCKHMHU COLMOKYJIBTYPHBIMU UM JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
IPUHITHIMHU B OOIIECTBE NMPaBUIAMH U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLMATM3ALUHN 00YUYaIOIINXCS.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATBHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIUN U PACUIMPEHUE OIBbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U Hay4YHOMY
HACJIEJIUIO, IOHUMAaHUs 3HAYEHUs] XMMHUUYECKON HayKU B JKU3HM COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTU
BJIQJIETh JOCTOBEpPHON uHGOpMalMell O TMepeloBbIX JOCTHKEHHSIX U OTKPBITUSX MHPOBOU U
OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHUS O COIIMAJIbHBIX HOPMAax M IPaBWJIAX MEKIMYHOCTHBIX OTHOILIEHUN B KOJUIEKTHBE,
KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-HMCCIe10BaTEeNbCKOM,
TBOPYECKOHN W JPYTruX BUIAX AEATEIHLHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOH IeSTENbHOCTH
IpU BBINOJIHEHUHM Y4YeOHbIX, IO3HABATEJbHBIX 3a/a4, BBIIOJHEHUM XUMHUYECKHUX OSKCIIEPUMEHTOB,
CO3/1aHUM YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAaHHIO M B3aUMOIIOMOIIM B IpOLECCE 3TON
y4eOHOI /1eATeIbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJACHHWE M MOCTYIKM CBOMX TOBAapHILEH C
MO3UIMY HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEICTBUIN IIOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BELIECTBE U XMMHMUYECKON peakluu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M COCTABISIOLIME OCHOBY JJI1 IOHWMaHUS CYLUIHOCTH HayYHOU
KapTUHBl MHUpPA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS HPUPOABI, B3aUMOCBS3AX
YeJI0BEKA C IIPUPOIHON CPENloil, O pOJIM XMMHHM B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHUBbI, HAIIPABJIEHHbIE HAa MOJyYE€HUE HOBBIX 3HAHHUM MO0 XUMUHU, HEOOXOJUMBIE
JUIsl OObsICHEHMsI HaOJIOJaeMbIX TIPOLIECCOB U SBJICHUH, IO3HABAaTENbHON, HMH()OPMALIMOHHOW H
YUTATENIbCKOM KyJIbTYphl, B TOM YHCII€ HABBIKOB CaMOCTOSTEIbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMU CPEJICTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHA;

uHTEpeC K OOyYeHHI0O U T[O3HaHWIO, JI0003HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM00Opa30BaHMUIO, TPOCKTHONW M MCCIENOBATEIbLCKOW JESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHs 00y4eHUs B JAJIbHEHILEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbS:

OCO3HAaHHE I1IEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0POBbIO, YCTAaHOBKH Ha
3/10pOBbIl 00pa3 >KM3HH, OCO3HAHWE TMOCJIEICTBUN M HENPUSTHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
QJIKOTOJIs1, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBHil O€30MacCHOCTH NMpU 0OpallieHNH
C XUMHUYECKUMH BELIECTBAMH B OBITY U peaIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpPEC K MPAKTHUECKOMY M3YyUEHHUIO MpoQeccHil U TpyAa pa3InyHOIro pojia, yBaXKEHUE K TPYAY U
pe3ysibTataM TpyAOBOH NEATENbHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHWUU IO
XMMHHU, OCO3HAHHBI BHIOOp WHIMBHIYaJbHONH TPAGKTOPUHU MPOJOIDKEHHS OOpa3oBaHHUS C Y4ETOM



JUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIIECCTBEHHBIX HMHTEPECOB M TIOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHAIBHON JEATEIPHOCTH U Pa3BUTHS HEOOXOJWMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBAThCS B MPpoecCHoHALHOM cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK MCTOYHUKY JKU3HH Ha 3eMiie, OCHOBE
e CyIlecTBOBaHUS, MOHMMAaHHE IICHHOCTH 3JI0POBOTO M Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE
OTHONIICHHE K COOCTBEHHOMY (DU3MUYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHWE I[EHHOCTHU
coOoIeHnsT TpaBUJl O€30MacHOTO TMOBEICHUSI NMPU pabOTe ¢ BEHISCTBAMH, a TAKXKE B CHUTYaIMsX,
YIPOKAOIIUX 3I0POBBIO U )KU3HU JIFOICH;

CIIOCOOHOCTH TPHUMEHSATh 3HAHUS, MOJIydaeMmble IMPU H3YUYEHUU XUMHUU, JJI1 pElIeHUs 3ajad,
CBA3AHHBIX C OKPY’KAIOIIEW IPUPOJHON CPENOM, Ul IOBBIIICHUS YPOBHS JKOJOTMYECKOH KYJBTYPBI,
OCO3HAHUs TJ00aJBbHOTO XapaKTepa HJKOJIOTMYECKUX NPOoOIeM W IyTeH WX PEIIeHUsS MOCPEICTBOM
METO/IOB XUMHHU, HKOJIOTMYECKOIO MBIIUIEHNS, YMEHHUs PYKOBOJICTBOBATbCS MM B IIO3HABATEIIbHOW,
KOMMYHUKATUBHOM M COLIMATIbHOM MTPAKTUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe MerampenMETHBIX pE3yJNbTaTOB BBIACHSAIOT 3HAYMMble JUIsi  (DOPMUPOBAHUS
MHUPOBO33pEHUs 00IIeHaAYyYHbIEe MTOHATHS (3aKOH, TeOpUs, MPUHIIMI, TUI0Te3a, (HaKT, cucTema, mpoiece,
OKCIIEPUMEHT H JPYTroe.), KOTOPHIC HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MpEeIMEeTax |
MO3BOJISIOT HA OCHOBE 3HAHUU M3 ITUX MPEIMETOB (DOPMHPOBATH MPEIICTABICHHUE O IEIOCTHOW HAYIHOU
KapTUHE MHpa, M YyHHUBEpcajbHble YyueOHbIe JAeicTBUS (MTO3HABATENIbHbIE, KOMMYHHKATHUBHBIC,
pEryJATUBHBIE), KOTOpble oOecneunBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIILHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU e TEIHHOCTH.

Ilo3naBaTe/ibHbIE YHHBePCcAJbHbIE YueOHbIE 1eHCTBUS

ba3oBble JJoruyeckne 1eMCTBHSA:

YMEHHUS MCIOJIB30BaTh NMPUEMBI JIOTMUYECKOIO MBIIUIEHUS IPU OCBOCHUM 3HAHUM: PACKPBIBATH
CMBICJT XMMHUYECKUX MOHSTHHI (BBIACISATh MX XapaKTEpHBIE NMPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C
JIPYTUMHU TIOHSATHUSMH), HWCIIONB30BATh TOHATUS [JIi OOBSICHEHHUS OTAEIBHBIX (AKTOB U SIBJICHHM,
BBIOMpATh OCHOBAHUS M KPUTEPUH TS KIACCH(PHUKAIUU XUMUYECKUX BEIIECTB U XMMHUECKUX PEaKIIHH,
YCTaHABIMBATh MPUYUHHO-CIECTBEHHBIE CBS3H MEXAY OOBEKTaMH HW3Y4YECHHs, CTPOUTH JOTHYECKHE
paccyxnenusi (MHIyKTUBHBIC, IEAYKTUBHBIE, 10 aHAJIOTUH), I€TIaTh BHIBOJBI U 3aKITIOUYEHUS;

yMEHHE TIPUMEHATH B TMPOIECCe TO3HAHUA TOHATUA (MPEAMETHBIE W METaIlpeAMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbIe B XUMUHU, TPEOOPa30BLIBAThH IIUPOKO MPUMEHSIEMbIE
B XMMHH MOJIETIbHBIC MPEJICTABICHUS] — XUMUUYECKUN 3HAaK (CHMBOJI AJIEMEHTA), XUMH4Ueckas popmyna u
ypaBHEHHWE XWMHUUYECKOW pEaKIuu — MPU PEUICHUU Y4eOHO-TIO3HABATENbHBIX 3a/ad, ¢ YYETOM ITHX
MOJIETBHBIX MPEICTABICHUN BBISIBISATh W XapaKTEPHU30BATh CYIIECTBEHHbIE MPU3HAKH H3y4aeMbIX
O0OBEKTOB — XHUMHYECKHX BEIIECTB U XUMHYECKHX pEaKIHid, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIEICTBEHHBIE CBA3U U IIPOTUBOPEUHNS B U3yUaEMbIX ITPOLECCAX U SABICHUSX.

Ba3oBble ucciaeanoBaTeabCKUeE AeiiCTBUS !

YMEHHME HCIOJb30BaTh MOCTABICHHBIE BONMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KauyeCTBE OCHOBBI [UIsi (OPMUPOBAHUS THUIMOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUN;

npuoOpeTeHne OmbITa 10 IUTAHUPOBAHWIO, OPraHWU3allMM W  TMPOBEIACHUI0 YUYCHUUYCCKUX
SKCTIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM TIPOIecca, CaMOCTOSITEIHHO TPOTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIHUpOBaTh OOOOIIEHHS ¥ BBIBOABI IO pe3yJdbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:



yYMEHHUE BbIOMpPATh, aHATM3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUIOB U (GOPM
IIPEJICTaBJICHUS], TIOJyYaeMyl0 U3 pPa3HbIX MCTOYHMKOB (HAy4yHO-TIONYJIIpHAsl JUTEpaTypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE IT0COOUsI, pecypchl IHTepHETa), KpUTUUECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HH(OpPMAIIHIO;

YMEHHE TNPUMEHSATh pPa3IUuHble METOAbI M 3alpOoChl NpPU IMOUCKE MU 0TOOpe HHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JUIS BBIMOJHEHUS YYEOHBIX M IO3HABATEIbHBIX 33134
ONpeNeNIEHHOT0  THIA, MPHOOpPETeHHWE OmnbITa B O0JIACTM  HUCMOJNB30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJIAZICHHE KYyJbTYpOol aKTUBHOI'O HCIOJIB30BAHUS Pa3IMUHBIX
IIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (OpMy IpeicTaBieHUs MHGOpMaLUK U
WITIOCTPUPOBATh pelIaeMble 3aJaydl HECIOKHBIMU CXEMaMH, IUarpaMMami, APYyruMH (opMamu
rpaduKu 1 UX KOMOWHAIUSMU;

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh B MpoLecce yUeOHOH U UCCIIE0BaTENIbCKOM 1 TEbHOCTH
UHPOPMALIMIO O BIMSHUM NPOMBIIUIEHHOCTH, CEJIBCKOr0 XO3iHCTBA M TPAHCIOPTa HAa COCTOSHUE
OKPYKaroIIEe IPUPOIHON CPEBI.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHHUsS 3aJlaBaTh BONpPOCHl (B XoJe Auaiora M (MJIM) JUCKYCCHUH) IO CYIIECTBY 0OCYyKaaeMoi
TeMbI, (OPMYJINPOBATH CBOM MPEJI0KEHNS OTHOCUTENILHO BBIMOJIHEHUS MTPEVI0KEHHON 3a/1auu;

YMEHHS TPEACTaBIATh IMOJIYUYEHHBIE pPEe3yJbTaTbl [1O3HABATEIbHOW JAEATEIbHOCTH B YCTHBIX U
IUCbMEHHBIX TEKCTaX; JeJaTh IPE3ECHTALUI0 PE3YyJbTAaTOB BBIIOJIHEHUS XHUMHUYECKOIO HKCIEPUMEHTa
(;1abopaTopHOro oOmbITa, J1a0OPaTOpPHOM pabOThl MO HMCCIEIOBAaHMIO CBOWCTB BEIIECTB, Y4Y€OHOro
MIPOCKTA);

YMEHHUSI y4e€OHOro COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM I103HABATEIbHOU M
UCCIIEIOBATEIILCKON JEATENbHOCTH MPHU PELHICHWH BO3HHUKAIOMMX IMPOOJEM Ha OCHOBE ydéra OO0ImuX
UHTEPECOB U COIJIAaCOBaHMS TMO3ULMHA (0OCyXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE UITYPMBD»,
KOOpJMHALMSI COBMECTHBIX [EHCTBUM, ONPENCIICHNE KPUTEPHEB IO OLIEHKE KayecTBa BBINOJIHEHHOU
paboTHl U ApyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIBHO OIpPENEATh LEIN JEATEIBHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJHMPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpPATh Haubolee
s pexTuBHBIC CITOCOOBI pelieHusl yUeOHbIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISATh MU
KOPPEKTUPOBATh NMPEMJIOKEHHBIM AJITOPUTM JEWCTBUI NPHU BBITOJIHEHUH 33JJaHUHA C YUYETOM IOJIYyYEHUS
HOBBIX 3HaHMH 00 MH3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX, OLIEHUBAThb COOTBETCTBUE
IIOJIyYEHHOI'0 pe3yJbTaTa 3asBICHHOW IIE€JIM, YMEHHE HCIIOJIb30BaThb M aHAJINU3UPOBAThb KOHTEKCTHI,
npeJiaraeMble B yCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 0053aTENFHOIO COAEP)KaHUs, YCTAaHOBICHHOTO
JaHHOM (enepaybHON pabodel mporpaMMoid, BBIIEINSAIOT: OCBOCHHBIE 00YYarOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHHS U criocoObl 1eHCTBUH, cienuuueckue Ui NpeaAMETHON o0nactu «XUMHUs, BUIbI JESTEIbHOCTH
[0 TMOJYYEHHIO HOBOT'O 3HAHHUSA, €0 HMHTEpIpeTallH, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3iIMYHBIX
y4eOHBIX U HOBBIX CUTYaLIUsAX.

K koHIy o0yueHus B 9 Kjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSl YMEHUI:

® paAcKpbIBATh CMBICT OCHOBHBIX XMMUYECKUX MOHATHI: XUMUYECKHUM 3J€MEHT, aTOM, MOJIEKYJIa,

WOH, KAaTHOH, aHWOH, IIPOCTOE€  BEILIECTBO, CJIOXHOE  BEHIECTBO, BAJIEHTHOCTbD,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHMCICHMS, XMMHUYECKas peakius, XUMHUYEeCKas CBs3b,
TETI0BON 3(h(EKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOP, SJIEKTPOIUTHI, HEAIEKTPOJIUTH,



JNEKTPONUTHYECKAsT JUCCOIMALMS, PEeaKIU HMOHHOro OOMEHa, KaTallu3aTrop, XMMHYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHMbIE pEaKIHH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuyu, OKHMCIUTENIb, BOCCTAHOBUTENb, OKHCJIEHHE W BOCCTAHOBJIEHHME, aJUIOTPOIMS,
aM(pOTEepHOCTb, XUMHUECKas CBS3b (KOBAJIEHTHAs, HOHHAS, METAJUIMUECKasi), KpUCTaUINYECKas
pemeTka, KOppo3us METAUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOM pPEAKUUHU, MPEIeIbHO
nonycrumas koHuenrtpauus I1/1K Bemecrsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUNH U MPUMEHSTH 3TH TMOHSATHUSA
MIPU ONKMCAHUH BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJeHHsS (OpMyJ BEIIECTB M ypaBHEHUH
XUMHYECKHUX PEaKIUK;

ONpENENATh BAJIEHTHOCTh W CTENEHb OKHUCICHHUS XHMHUYECKHX 3JIEMEHTOB B COEIMHEHHUSX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OINPENEIEHHOMY KJIACCy COEIUHEHMM IO
dbopMynaM, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAs, HOHHAS, METAJUTMUECKAasi) B HEOPTraHMUECKHUX
COCIMHEHUSX, 3apsj MOHA MO XUMUYECKOW (popmyre, xapakTep cpeibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINIMYECKON PEIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbica Ilepuoanueckoro 3akona J[. M. MenpeneeBa u JI€MOHCTPUPOBATh €r0
NOHMMAHUE: ONUCHIBATh M XapaKkTepus3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: Pa3linyaTh MOHATHUS «IJIaBHAs MoArpymmna (A-rpymmna)» u «1o0oyHas
noarpynna (b-rpynmna)», mansie U Oonbliine MEPUOJbI, COOTHOCHTH 0003HAYEHUS, KOTOPHIC
UMEIOTCS B NEPUOJAMYECKON TaOiuIle, C YKUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj A1pa, 00llee YUCIIO MEKTPOHOB U paclpeesieHue ux
M0 DJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
AJIEMEHTOB M UX COEIMHEHMM B IMpeaenax MajblX NEPHOJOB M TJIABHBIX MOATPYHNI C YYETOM
CTPOEHHUSI X aTOMOB;

KJIAaCCU(UIIMPOBATh XUMHUUECKHE AJIEMEHThI, HEOPraHUYECKHE BELIECTBA, XMMUUECKNE peaKlun
(Mo 4Mciy M COCTaBy Y4YacTBYIOIIMX B pEakLUMU BELIECTB, MO TEMJIOBOMY 3(PdeKTy, Mo
M3MEHEHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME M crenu(puuecKkue XUMUYECKHE CBOMCTBA MPOCTHIX H
CJIO’KHBIX BEIIECTB, MOATBEPK/1asi OMMCAHUE TTPUMEPAMH MOJICKYJIIPHBIX U MOHHBIX YPaBHEHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHMS SJIEKTPOJIUTHUECKON TUCCOMALMN KUCIIOT, IEI0Yel U COJIeH, MOJHbIE
U COKpam¢HHBbIE ypaBHEHUs  peakiuid HOHHOTO oOMeHa, YypaBHEHHUS  peaKIuii,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BEIIECTBAMHM Pa3JIMYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKkUUid  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX pPeaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX CTPOCHUS, BO3MOKHOCTU MPOTEKAHUS
XUMUYECKHUX MTPEBPAIICHHUI B Pa3IMYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAaccChl BELECTB, MAacCOBYIO JOJIO
XUMHYECKOT0 3JIeMeHTa Mo (opMyjie COEIMHEHHUs, MAcCOBYIO JIOJII0 BEIECTBAa B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOUN peaKIIny;

coOroaaTh MpaBWiIa MOJIb30BAHUS XMMHUYECKON MOCYn0i 1 1abopaTopHBIM 000pyIOBaHUEM, a
TakKe MpaBuUiia OOpaIIeHHs ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU TIO BBIMOJTHEHUIO
1a00paTOPHBIX XMMHUYECKUX OMBITOB IO IMOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yriIeKucIIoro rasa);



IPOBOAMTH pEaKUWH, TMOATBEPKIAIONINE KAueCTBEHHBIM COCTaB pa3/IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYyTEM XJIOpUI-, OpoMHI-, HOAUMI-, KapOoHat-, (ocdar-, cunukar-,
cynb(dar-, THIPOKCHI-UOHBI, KATHOHBI AaMMOHHUS ¥ HWOHBl H3YYCHHBIX METAJIOB,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

IMPUMEHSTh OCHOBHBIE ONEPAllUU MBICIUTENBHOMN AESITENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o001IeHNe, CHCTEMAaTU3allMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — IS M3y4eHUs
CBOICTB BEIIECTB U XUMHYECKHX pEaKIUil, €CTeCTBEHHO-HAy4HbIE METOJbl IO3HAHUS —
Ha0JI0/IeHUE, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).
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