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HOACHUTEJIbBHASA 3AITMCKA

[IporpamMMa Mo XUMUM Ha YpOBHE OCHOBHOIO 00IlEero oOpa30BaHMs COCTaBJI€HA Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpasoBanms, mnpencraBieHHbIXx B DPI'OC OOO, a Ttakke Ha OCHOBE (QeaepanbHON pabodeit
MPOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHIICTIIMU TPEMojaBaHus y4eOHOTO mpeaMera «XUMHUS» B
oOpa3oBarenbHbBIX opranmu3anusiax Poccuiickoit denepanum.

[TporpamMma o xumMuu Ja€T MpPEACTaBICHUE O LETAX, OOIIeH CTpaTernu 00y4eHus, BOCIIUTAHUS
U pa3BUTHS OOYYaIOIIUXCS CpeACTBAaMH y4eOHOro IMpelMeTa, YCTaHABJIMBAET 00sA3aTelIbHOE
MPEAMETHOE COJIep KaHue, MPEAYyCMAaTPUBAET PACIIPECICHUE €ro Mo KjaccaM U CTPYKTYpUPOBAHHUE
o pasfesiiaM M TeMaM HpOorpaMMbl MO XUMHUH, OMpEeNseT KOJIUYECTBEHHbIE U KAau€CTBEHHBIC
XapaKTEPUCTUKU COJIEPKaHUS, PEKOMEHIYEMYIO MOCIEAOBATeIbHOCTh U3YYCHHUS] XUMHUU C YYETOM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Impolecca, BO3PACTHBIX
O0COOCHHOCTEH 00YyJarouxcs, OmpeeisieT BO3MOXKHOCTH TpeMeTa JIUIs peanu3anud TpeOoBaHui K
pe3ylibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTENbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMs, a TakkKe TpeOOBaHW K pe3yibraraM OOYYCHHS XUMHUU HAa YPOBHE IENCH H3yYCHUS
IpeJMeTa U OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHON AESITENbHOCTH 00yUaIOIIErocs: M0 OCBOCHUIO
y4eOHOTO CO/IepIKaHMSL.

3HaHWE XUMHUH CIYXKHT OCHOBOW il (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIIErocs, €ro
MPEJCTaBICHUN O MaTepUATbHOM EJUHCTBE MHUPA, BAXHYIO POJb UTPAOT (OpPMHpYEeMbIe XHUMHEH
IPEJCTABICHNUS O B3aMMOINPEBPALICHUAX PHEPTUU U 00 3BOJIIOLUM BEIIECTB B MPHUPOJAE, O MYTIX
pelieHus ro0albHbIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPreTUUECKOIA,
IUILEBOM U KOJIOrMYecKol 6€30MacHOCTH, MPOOIJIEM 3]paBOOXPAHEHHUS.

I/IsyquI/Ie XUMHU:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH Ui caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYpPHI
JUYHOCTH, €€ o011el U (yHKIIMOHATIBbHOM IPaMOTHOCTH;

BHOCUT BKJIaJd B (I)OpMPIpOBaHI/Ie MBIIIJICHUS W TBOPYCCKHUX CIIOCOOHOCTEH 06yqaioumxc;1,
HaBBIKOB MX CaMOCTOSTEILHOM y‘-I€6HOI\/II ACATCIIBHOCTH, OKCIICPUMCHTAJIBHBIX W HUCCIICA0BATCIBCKUX
yMCHHﬁ, HGO6XOI[I/IMLIX KakK B IIOBCETHEBHOM JKHN3HHU, TaK U B HpO(i)CCCI/IOHaHBHOfI ACATCIIBHOCTH,

3HAKOMHUT CO CHCHH(pHKOﬁ HAaYYHOTI'O MBIIIJICHUSA, 3aKJIaAbIBACT OCHOBBI HCJIOCTHOTO B3IJIAAa Ha
CANHCTBO IIpHUPOALI n YCIO0BCKa, SABIIACTCA OTBCTCTBCHHBIM 9TaroM
B (I)OpMI/IpOBaHI/II/I CCTCCTBGHHO'Hay‘IHOﬁ Ir'paMOTHOCTH 06yqa10u1nxc;1;

CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOHICHUSA K €CTCCTBCHHO-HAYYHbBIM 3HAHUAM, K
npupoac, K 4€JI0BEKY, BHOCUT CBOH BKJIAaJl B SKOJOTHYECKOE O6pa3OBaHI/Ie 06y‘IaIOH_II/IXC§I.

JlaHHble HampaBlieHUsT B OOY4YeHMH XUMHM OOecleduBaloTCs CreuupuKoi cojepKaHus
y4eOHOro MnpeaMeTa, KOTOPBIA SIBISETCS MeNarorudyeckd aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kpr XUMHHU Ha YPOBHC OCHOBHOI'O 06]1_[61"0 06pa3OBaHI/IH OPHUCHTHPOBAH Ha OCBOCHHC
O6y‘-IaIOHH/IMI/IC$I CUCTEMBbI TICPBOHAYAIBHBIX MMOHATHUH XHUMHUHU, OCHOB HCOpFaHquCKOfI XUMUHU H
HEKOTOPLBIX OTACJIBHBIX 3HAYUMBIX MOHATHH OpFaHH‘{CCKOﬁ XUMHUU.

CrtpykTypa colepaHHMs HpOrpaMMbl IO XHMHUU C(OpPMHpPOBaHA Ha OCHOBE CHCTEMHOIO
noaxoja k €€ n3ydenuro. CozepkaHue CKIaAbIBa€TCs U3 CUCTEMBI IIOHATUI O XUMUYECKOM 3JIEMEHTE
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U BEUIECTBE M CHCTEMbl NOHATUH O XHUMHYecKol peakuuu. OO0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIMITY MOCIEI0BATEIBLHOTO PAa3BUTHUS 3HAHUNW HA OCHOBE TEOPETHUYECKHUX
MIpe/ICTaBJICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHNS;
— [lepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— YUYCHUA O CTPOCHUU aTOMA 1 XHUMHYECKOU CBA3H,

— MpEeJICTaBICHUI 00 ANEKTPOIUTUYECKON JUCCOLUAIMH BEIIECTB B PAaCTBOPAX.

TGOpeTI/I‘-IeCKI/Ie 3HAaHUA PACCMATPUBAOTCA HaA OCHOBC OMIIMPUYCCKU IIOJYUCHHBIX H
OCMBICJICHHBIX q)aKTOB, Pa3BUBAIOTCA MOCICAOBATCIIBHO OT OAHOI'O YpPOBHA K APYrOMY, BBIIIOJIHSIA
(bYHKI_[I/II/I 00BIACHEHUS H IMPOrHO3UPOBAHUA CBOI‘/'ICTB, CTPOCHUA U BO3MOKHOCTEH IMPAKTHUYCCKOI'0
IMPUMCHCHUSA U ITOJTYUCHUS U3YydaCMbIX BCILICCTB.

OcBoeHne mporpamMMmbl TI0 XHMHH CIIOCOOCTBYeT (HDOPMUPOBAHHIO MPEICTABICHUS O
XMMHUYECKOM COCTaBIISIIOIIEH HaydyHOH KapTUHBI MHMpa B JIOTHMKE €€ CHCTEMHOW IpPHPOJIBL,
LIEHHOCTHOTO OTHOIIEHHS K HAay4yHOMY 3HAaHUIO M METOAAM IO3HAaHUSA B Hayke. V3ydueHue Xumuu
IIPOUCXOJUT C MPHUBJICYCHUEM 3HAHUIN U3 paHee M3YYEHHBIX YyUEOHBIX MpeaMeToB: «OKpyxKarolui
Mup», «buonorus. 5—7 knacces» u «®@u3nka. 7 Kiaacey.

[Ipy u3y4eHHH XHMHH TPOUCXOJHUT (POPMUPOBAHWE 3HAHMK OCHOB XMMHYCCKOW HAYKH Kak
00JacTH COBPEMEHHOTO ©CTECTBO3HAHMS, MPAKTUYCCKON JNEATEIHbHOCTH YeIOBEeKa W KaK OJHOTO W3
KOMITOHEHTOB MUPOBOIl KyJIbTYpHhl. 3ajaua yueOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMHYCCKUX 3HAHUH — BaXXHEHIMX (AaKTOB, MOHATHN, 3aKOHOB M TCOPETHUYECKUX TTOJIOKEHUH,
JOCTYMHBIX 0000IIEHNH MHUPOBO33PEHUECKOTO XapaKTepa, sS3bIka HAyKH, B MPUOOIIEHUN K HAyYHBIM
METOJIaM TIO3HAHUS MPU U3YUYCHUHU BEIICCTB U XUMHYCCKHUX PEAKIHH, B (DOPMUPOBAHUHU U PA3BUTHH
MO3HABATENbHBIX ~YMEHUW M WX TPUMEHEHHMH B  Y4eOHO-TIO3HABAaTEeIbHOM U  y4eOHO-
HCCIIEIOBATENIbCKOM JIeATETbHOCTH, OCBOCHUU TpaBWiI O€30MacHOr0 OOpallleHHs C BEUIECTBAMU B
MMOBCEAHEBHOM KH3HU.

[Ipy u3yyeHMM XUMHMM Ha YPOBHE OCHOBHOIO 0OLIero oOpa3oBaHUs BaXXHOE 3HAUCHHE
MPUOOPENTN TaKUe 11U, KaK:

—(opMupoBaHUE WHTEIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoO0Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHUIO PEIICHUM, CIIOCOOHOW aJanTUpPOBATHCA K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

—HalpaBIEHHOCT, OOyYeHUs Ha CUCTeMaTH4ecKoe NpuoOIIeHHe O0O0ydaroumxcs K
CaMOCTOSITENIbHOM TMO3HABaTENIbHON JEeSATENIbHOCTH, HAYYHBIM METOJaM IO3HAaHUS, (POPMHUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

—o0ecrieyeHne  YCJIOBHUI, CHOCOOCTBYIOIIMX MNPHOOPETeHHIO  OOy4arolMMHUCS  OMbITa
pa3sHOOOpa3HON NeATeNIbHOCTH, MO3HAHUS M CAMOINO3HAHUS, KIIOYEBBIX HAaBBIKOB (KIFOYEBBIX

KOMHeTeHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUEC NJIA PA3JIMUYHBIX BUAOB JACATCIbHOCTH;

— (opmupoBanue obmiel (yHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE
yMEHUU OOBSACHITH W OICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpPA, WCIONB3Yysd 3HAHUS W OIIBIT,
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MOJTYYCHHBIC TPY U3YyYEHUU XUMUH, TPUMEHSTh UX TIPHU PEIICHUHU TPOOJIEM B TOBCEIHEBHOM KU3HU U
TPYAOBOU AEATEIBHOCTH;

—dopmupoBaHre y OO0y4arOmMXCs TYMaHHUCTUYECKMX OTHOIICHHN, MOHMMAHUS [EHHOCTH
XUMUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTHYECKU 11€J1eCO00pa3HOro IOBEICHUS B OBITY U
TPYZIOBOM AESATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/10POBbS U OKPYXKAIOIIEH TPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBALUU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHMTAaHHIO Ha
OCHOBE YCBOEHUS OOIIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpaBJICHHOCTH JaJbHEHIIEro 00y4eHusI.

OOmiee 4YMCIIO YacoOB, OTBEACHHBIX JUIS M3Yy4YCHHs XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanwusi, cocraBiseT 136 wacoB: B 8 kimacce — 68 yacoB (2 yaca B Henmenwo), B 9 kimacce — 68
4acoB (2 yaca B HEJIETIO).

COAEP>XXAHUE OBYUEHU A

9 KJIACC
BemecTBO M XUMHYeCKasi peaKIusi

Ilepuonuueckuit 3akoH. [lepronndeckas cucrema xumuiyeckux sneMmeHToB Jl. M. MeHnneneesa.
Ctpoenrie aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJUsl, KaJdblUWsl U HX COCAMHEHUA B COOTBETCTBMU C TIOJIO)KEHUEM 3JJIEMEHTOB B
[Tepuoauueckoit cuctreMe U CTPOCHUEM UX aTOMOB.

CTpOGHI/Ie BCIICCTBA:. BHUJbI XUMHUYECKON CBsI3U. THIIBI KPpUCTAJUIMICCKUX peIHéTOK,
3aBHCHMOCTH CBOMCTB B€IIECTBA OT THUIIA KpHCTaHHH‘ICCKOﬁ peﬂléTKI/I u BUaa XHUMHYSCKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XMMUUYECKHE CBOMCTBA BEIIECTB,
OTHOCALIMXCA K Pa3jJuyHbIM KJJaccaM HEOPraHWYECKUX COCOUHEHUH, TEHETUYECKas CBs3b
HEOPraHWYECKUX BEILECTB.

Knaccudpukanys XUMHUECKHX peakluid MO pa3IuyHbIM IpU3HAKaM ([0 YHUCIYy U COCTaBY
YYacTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3((eKTy, Mo U3MEHEHHUIO CTENEHEeH OKUCIIEHUs
XMMHUYECKHX 3JIEMEHTOB, IO 00OpPaTUMOCTH, 10 y4acTHIO KaTajau3aTropa). DK30- U 3HJ0TEPMUYECKHE
peaknuu, TepPMOXUMHYECKUE YPABHEHHUS.

[lonsiTne o ckopoctu xumuyecko peakiuu. [loHsTe 00 00paTMMBIX UM HEOOPATUMBIX
XUMHUYECKHUX peakuusax. [[oHATHE 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. Ilonsarue o karamuse.
[TonsTHe 0 XMMHYECKOM paBHOBeCHH. DaKTOpHI, BIMSIIONINE HA CKOPOCTh XMUMHUYECKON peakuuu u
10JIO)KEHNE XMMHUYECKOTO PABHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OajaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENBbHONH peakuuu. CocCTaBlIeHHE ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OasiaHca.



Teopust HIEKTPOIUTAYECKON JUCCONMALIMHU. OJEKTPOJUTHI W HEAIEKTPOJUThL. KaTuoHbI,
aHHOHBI. MexaHu3M Aucconuan BCIICCTB C pa3IMYHBIMU BUIAAMU XUMHUYeCKOr cBs3u. CTeneHn
nucconuanui. CHIIbHbIE U C1a0ble SIEKTPOJIUTHI.

Peaknun noHHOro oOMeHa. YcioBMsS INPOTEKaHWs peakluil MOHHOrO OOMEHa, IOJIHbIE WU
COKpalI€HHbIE HOHHBIE YpaBHEHMs peakuuil. CBoMCTBa KHUCIOT, OCHOBAaHUM U COJIEH B CBETE
IPEJCTaBICHUN 00 3MEKTPOIUTHYECKOH aucconuanuy. KayecTBeHHbIe peakiuu Ha HOHBI. [loHsATHE O
TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX BEUIECTB — METAIIIOB
u HeMeTayyioB (rpadura M amMmasa), CIOXKHBIX BEIISCTB (XJIOpUIA HATpHUs), HCCIEIOBAHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIMU OT BO3JCHCTBHSI PAa3IUYHBIX (DaKTOPOB, HCCIICIOBAHUE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB, IPOIECCca AMCCOLMAIUMN KHCIOT, IIEJI04Yeld U coiel
(BO3MOKHO UCIIOJIb30BaHUE BUICO MATEPUAIIOB), IIPOBEJCHUE OMBITOB, HIUTFOCTPUPYIOUIUX MPU3HAKH
MIPOTEKAHUS PeaKIMii MOHHOTO 0OMeHa (00pa3oBaHMEe OCajKa, BBIJCICHUE ra3a, 00pa30BaHUE BOIbI),
OIBITOB, HJUTFOCTPUPYIOUIMX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui (ropeHwue,
peaKiuu PA3IOKCHHSI, COCIUHEHUS), PACIO3HABAHWEC HEOPraHMYECKHX BEHICCTB C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI HA HOHBI, PEIICHHE YKCIICPUMECHTAIBHBIX 3a/1a4.

HemeTauabl ¥ UX cOeIMHEHUS

OOmiast xapakTepucTiKa rajsoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIE CTEHICHU
okucineHus. CTpoeHue U (QU3UUECKUE CBOMCTBA IMPOCTBIX BELIECTB — TaJlOr€HOB. XUMHUYECKUE
CBOIiCTBa Ha TIpUMepe Xxjopa (B3aUMOJEHCTBHE C METAUIaMM, HEMETAUIAMH, IIEI0YaMH).
XnopoBonopon. ConsiHas KHUCIIOTa, XMMMUYECKHE CBOWCTBa, INOJy4deHHE, NpuMeHeHue. [leiicTBue
XJIOpa W XJOPOBOJOPOJAa HAa OpraHU3M 4YelloBeKa. BaxHeWinwe XJIOpHIbl U HMX HaXOXKICHHE B
pUpoIe.

O6mas  xapaktepuctuka d31eMeHTOB VIA-rpymmbel.  OcCoOEHHOCTH  CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHud. CTpoeHue M (PU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa U Cephbl. AJIIOTPONHBIE MOAUGHUKALIUN KUCIOPOJa U cepbl. XMMHUECKHE CBOICTBA CEpHI.
CepoBojopoJi, cTpoeHue, GU3NYECKUE U XUMHUYECKHe cBoWcTBAa. OKCHIIBI Cephl KaK MPEICTaBUTEIIN
KHCIOTHBIX OKcuaoB. CepHas Kucjiora, (U3MYECKHE M XHUMHUYECKHEe CcBoicTBa (0OmIMe Kak
MPEJICTABUTENS KJlacca KHUCIOT W crenuduyueckue). XUMUYECKHE PEaKIUH, JIeKaIlIue B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a TMONy4YeHHs] cepHOi KHUCIOThl. [IpuMenenue cepHoil kucnotsel. Conu
CEpHOI KMCIIOTHI, KaUeCTBEHHAasl peakius Ha cyibdar-uoH. HaxoxneHnue cepsl U €€ coequHEHUIl B
npupoae. XMMHUECKOe 3arpsA3HEHHE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMU CePhl (KUCIOTHBIC HOXKIU,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHS.

OO6mass  xapaktepuctuka d3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH  CTPOCHUSI  aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIIEHUS. A30T, paclpoCTpaHeHHE B MpUPoJEe, (pU3nUecKiue U XUMUYECKHE
cBoiictBa. KpyroBopor asora B mpupoae. AMMHUaK, ero (Qpu3MUecKue M XUMHUYECKHE CBOWCTBA,
noirydeHre u npuMeHeHne. Comu aMMOHUS, UX (PU3MUECKUE WU XUMUYECKHAE CBOWCTBA, IPUMEHEHHUE.
KavecTBeHHast peakiysi Ha HOHBI aMMOHHUSA. A30THas KHUCIIOTa, e€ MoyyueHue, (u3ndeckue u
XUMAYECKHE CBOicTBa (oOmMe Kak TpeACTaBUTENs Kiacca KHCIOT U cnenuduyeckue).
Vcnonp30oBaHue HUTPATOB U COJIEM aMMOHHSI B KaueCTBE MMHEPAJIbHBIX ynoOpeHui. XuMudeckoe
3arpsi3HEHUE OKPYXKAIOMIEH cpellbl COeTUHEHUSMHU a30Ta (KUCIOTHBIC JOXKIIHU, 3arpsi3HEHHE BO3/yXa,
nouyBsl ¥ BoJ0EMOB). Pocop, amnorponHsie Moaudpukamuu pocdopa, puzndeckne U XUMHIECKUE



ceoiictBa. Oxcun docdopa (V) u dochopnas kuciaora, GU3HIECKHE W XUMHUUYECKHE CBOMNCTBA,
nony4yenue. McnonszoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YA0OPEHHIA.

OOmast  xapaktepuctuka dneMeHTOB [VA-Tpynmnbel.  OcoOEHHOCTH  CTPOCHHS ~ aTOMOB,
XapaKTepHbIe CTEMEHH OKUCICHMS. YTIEpOJ, aUIOTPONHble MOIU(GUKALUU, PACIPOCTPAaHEHHUE B
npupoje, (pU3NYecKue M XMMHUYECKHe CBoWcTBa. Axcopbums. KpyroBopor yriepoaa B MpHpOJE.
Oxcuapl yraepoaa, ux (u3HUecKHue U XUMHUYECKHE CBOWCTBA, ACMCTBHE HA >KUBBIE OPraHU3MBI,
MOJyYCHUE W TPUMEHEHHE. DKOJOTHYECKHEe MpoOIeMbl, CBsA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUIO0TE3a IN100aJIbHOTo MOTEIUICHUS KJIMMaTa, HapHUKOBBIN 3P eKT. YroapHas KUCI0Ta U €€ CONU, UX
¢u3nyeckue M XHMMHYECKHE CBOWCTBA, IMOJNydeHHE M TNpuMeHeHue. KauecTBeHHas peakuusi Ha
KapOoHaT-uoHbI. Vcnonb3oBaHnue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO35HCTBE.

[TepBoHayabHBIC IOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCTUHEHHIX yriepoaa (MeTaH,
9TaH, OTWICH, AaleTHJIeH, J3TaHOJI, TJUIEPHUH, YKCyCHas Kuciora). I[IpupoaHbie HCTOYHUKHU
yII€BOJIOPOAOB (Yrojib, IPUPOJAHBIN a3, HedTh), MPOAYKTH UX MepepadoTKu (OEH3UH), UX POJb B
OBITYy W TPOMBIIIICHHOCTH. [loHATHE O OWOJIOTMYECKH BaXHBIX BEIIECTBAX: JKHpaxX, OCNKax,
yIJIEBOJaX — W WX POJM B JKU3HU UYEIOBEKa. MaTepualibHOE EIMHCTBO OPraHMYECKUX U
HEOPTaHWYECKUX COCAMHCHUN.

Kpemuuid, ero ¢pusnveckne u XMMUYECKHE CBOWCTBA, MOJydyeHHE U npuMeHeHne. CoeTuHeHns
KpemMHusi B npupozae. OOume npexacraBieHuss o6 oxcuae kpemuus (IV) m kpeMHUEBO#l Kuciore.
CunukaTtel, UX HCIIOJIb30BAHHE B OBITY, B IPOMBIIIJIEHHOCTH. BakHelilne cTpouTenbHbIE
MaTepuaibl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, xkene300eToH. [Ipobmembl OGe3zomacHOro
HCII0JIb30BAaHUs CTPOUTENBHBIX MAaTEPUaIOB B MOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKCnepumenm.

u3yuyeHue oOpa3lOoB HEOPraHUYECKHX BEILIECTB, CBOMCTB COJSTHOW KHCJIOTHI, NPOBEICHHE
Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha XJIOPUA-UOHBI U Ha6J'IIOI[CHI/IC IPU3HAKOB HX MPOTCKAHHA, OIIBITHI,
oTpaxkaromue (U3NYecKue MW XMMUYECKHE CBOMCTBAa TaJOr€HOB M HMX COEJMHEHUH (BO3MOXKHO
HCIOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C 0Opa3llaMd XJOpUAOB (TaJOreHH]IOB),
O3HaKOMJIEHHE ¢ oOpa3maMu cepbl M €€ COeIMHEHMSIMU (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEpHaAIOB),  HaONIOJEHME  Tpoliecca  OOyriIMBaHUsl — caxapa  MMOJ  JIEWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTBHI, M3y4€HHE XMMUYECKHX CBOWCTB pPa30aBICHHON CepHOMU
KHCJIOTHI, TPOBEJACHNWE KAYeCTBEHHOW peakiuu Ha CyabpaT-noOH W HaOJIOJeHHE TpH3HaKa e€
pOTeKaHMs, O3HAKOMJICHHE C (U3MYECKHMHU CBOMCTBaMH a3oTa, ¢ochopa W HX COCTUHEHUMH
(BO3MOYKHO HCHOJIb30BAaHUE BUIEOMATEPHUATIOB), 00paszllaMU a30THBIX U (POchOpPHBIX YAOOpEHUH,
NoJTy4eHue, cobupanue, pacrio3HaBaHUE M M3y4Y€HHE CBOMCTB aMMHAaKa, MPOBEJCHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (pochaT-MOH U U3y4YEeHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJCICTBIE
KOHIIGHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOXKHO HCIOJIB30BAaHUE BHUJIEOMATEPHAJIOB),
W3ydeHHe MOJeNiell KPUCTAUIMYECKUX PEmETOK anMasza, Trpadura, (ymnepeHa, O3HAKOMIICEHHE C
IPOIIECCOM  AACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM
MPOTHBOTa3a, MOJy4YeHHE, COOMpaHWe, paclio3HaBaHWE W HM3yYCHHE CBOWCTB YTJIEKHCIIOTO Trasa,
MPOBE/ICHUE KAUYEeCTBEHHBIX PEAKIMHA Ha KapOOHAT M CUJIMKAT-UOHBI M M3Y4YE€HUE MPU3HAKOB HX
MIPOTEKAaHUs, O3HAKOMIICHME C MNPOAYKIMEH  CHIMKATHOM  IPOMBINUICHHOCTH, pPEIICHUE
HKCHEPUMEHTAIBHBIX 337124 110 TeMe «BaxkHele HeMeTalIbl U UX COSIUHEHUSD.



MeTajliibl M HX COCIMHCHUHA

OO01mas xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAaHHUH UX TOJIOKEHUS B
[Tepuoanueckoii cucreme xumudeckux aemeHToB J. . MenneneeBa u ctpoenus aroMoB. CTpoeHue
MeTauioB.  Mertamueckass  CBSI3b M METAJUIMYECKas  KpUCTaUIMYecKas  pemeTka.
DNEeKTPOXUMHUYECKUN Psiji HAPSDKEHUH MeTaiuioB. Ou3nueckue U XMMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue cnocoObl mosydeHuss MeramioB. lloHATHe O KOpPpO3UM METAJIOB, OCHOBHBIE CIOCOOBI
3alIUTHI KX OT KOoppo3uu. CriaBel (CTalb, YyTyH, JIOPATIOMHHAN, OpOH3a) U UX MPHUMEHEHHE B OBITY
Y IPOMBILIUIEHHOCTH.

[lenoynsle MeTauipl: moJiokeHUE B llepmonnyeckoil cUCTEeME XUMUYECKUX 3J€MEHTOB /I
W. MenneneeBa, CTpOEHHME HX aTOMOB, HaxoxkaeHue B npupoge. DPusnyeckue U XUMHYECKHE
cBoiicTBa (Ha mpumepe HaTpusd U Kaius). Okcuabl U TMAPOKCUABI HaTpus W Kanus. llpumenenue
LIEJIOYHBIX METAJIJIOB U UX COCAUHECHUN.

[llenouyHO3eMeNbHBIE METAUIBI MArHUW M KanblMil: mojokeHue B llepuonnueckoi cucreme
xuMHu4ueckux diemeHToB J[. M. MeHaeneeBa, CTpoeHHME HMX aTOMOB, HAXOXJIECHHE B MPHUPO/IE.
duznyeckue 1 XMMUYECKHE CBOMCTBA MarHus U Kanblusl. Baxknelme coequHeHNs Kaablus (OKCU/,
THIPOKCU, cOJH). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHMS.

AmoMmuHuil: nosiokenue B Ilepuonnueckold  cHCTeME  XMMHYECKMX  231eMeHTOB /[l
W. MenneneeBa, cTpoeHHUE aTOMa, HaxOXkJIE€HUE B npupone. PU3N4YecKUe U XMMUYECKHE CBOWCTBA
aoMuHUSA. AM(pOTEpHbIE CBOMCTBA OKCH/IAa U THPOKCUAA AITIOMUHUS.

Kenezo: nmonoxenue B [lepuonnueckoit cucreme xumudeckux sinemeHToB . M. Menneneena,
CTPOEHHE aToMa, HaXOXkJACHHE B mpupojae. Ousznyeckue 1 XMMUYECKUE CBOMCTBA keie3a. OKCUIbI,
ruapokcuabl u conu xenesa (I1) u xxenesa (III), ux cocras, cBoiicTBa U MONy4YEHHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMIJIEHHE C O0pa3llaMi METAJJIOB U CIUIABOB, UX (PU3NYECKUMH CBOWCTBAMH, M3y4eHHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIOIB30BaHWE BHIEOMATEPHAIIOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCHUA KAIBIIHS M HATPUS C BOJIOH (BO3MOYKHO MCIIOJIb30BaHNE BHICOMATEPHAIIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOW BOJBI, Mpollecca TOPEHHs Keyne3a B KUCIOpoae (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATCPHAIIOB), TPU3HAKOB MPOTEKAHUS KAYEeCTBEHHBIX PEAKIUH Ha HWOHBI:
MarHusi, Kaublius, aTlOMUHUS, IIMHKA, skene3a (I11) u xenesa (II1), meau (1), HabnroaeHue u onucanue
MIPOIIECCOB OKPAIIMBAHUS TUTAMEHW MOHAMHU HATPHS, KAIHS U KaIbIHs (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCIeAOBaHWE aM(OTEPHBIX CBOWMCTB THUAPOKCHIA AIIOMHHHS U THAPOKCHIA
[IUHKA, PEIICHUE SKCIIEPUMEHTAITLHBIX 331a4 10 TeMe «BakHeHIne MeTayuThl M KX COSTUHCHHSI.

XuMHus M OKpYKaloLas cpeaa

BemectBa u Marcepuajibl B MMOBCEAHEBHOM JKHM3HHU 4YeIIOBEKa. be3ommacHoe HCIOIb30BaHHE
BCIICCTB U XUMHNYCCKHUX peaKuHﬁ B 6LITy. HepBaﬂ TIOMOIIb TP XUMHYCCKUX 0KOI'aX U OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpYXKAroIled cpensl (mpeAenbHas IOMYCTUMAash KOHIIEHTPAIUS
Beniects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0IOTHIECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:

HU3YUCHUC 06pa3I_IOB MaTcepHraoB (CTGKJ’IO, CIIJIaBbl MCTAJUIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI).



Meostcnpeomemmnuwie ceasu

Peamuzanms MCKIIPECAMETHBIX CBsA3EH IIpyU U3YYCHHUHN XUMUHU B 9 xiacce OCYHIECTBIIACTCA 4EPE3
HUCIIOJIB30BAHHUEC KakK 06H_[I/IX CCTCCTBCHHO-HAYUHbIX HOHSITI/If/'I, TaKk H HOHSITI/II>'I, ABJIAIOIIUXCA
CUCTEMHBIMHU AJId OTACIBHBIX IIPEIMETOB €CTECTBCHHO-HAYYHOI'O IIUKIJIA.

OOw1re ecTecCTBEHHO-HAy4YHbIE MOHATHS: Hay4HbIM (hakT, IMIOTe3a, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, KJIacCU(UKaLUs, IEPUOANIHOCTb, HAOIIOJEHUE, SIKCIIEPUMEHT, MOAEIHPOBAHNE, U3MEPEHUE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOTOTHs, MaTepHUaIbl.

dwu3uka: Marepus, aToM, OJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKIUJI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, JICKTPUUCCKHUI 3apsijl, MPOBOAHUKHU, TTOJIYIPOBOIHUKH, TUIICKTPUKH,
(OTORIEMEHT, BEIIECTBO, TENO, OO0BEM, arperarHoe COCTOSIHHE BEIIeCTBa, Ta3, pacTBOP,
PacTBOPUMOCTbD, KpUCTAJUTHYECKas peETKa, CIIaBbl, (U3NYECKUE BETUYMHBI, SAUHUIIEI HU3MEPCHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi:  ¢orocunres, napixanume, Ouocdepa, sKocHcTeMa, MHUHEpAIbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HbIE HMCKOMAeMbIe,
TOILUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBLI IIO XHMMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yibTaThl OCBOCHUA  HIPOI'paMMbl  OCHOBHOI'O 06]]_[61"0 06pa3013aH1/151
JOCTUTAOTCA B XOAC O6yT-I€HI/I$I XHMMHUHU B C€JIHHCTBEC yqe6H0171 M BOCIIHTATEILHOM JACATCIIBHOCTU B
COOTBCTCTBHUU C TPAAUIIMOHHBIMHU pOCCHfICKHMH COOUOKYJIbTYPHBIMU U NYXOBHO-HPABCTBCHHBIMHU
HCHHOCTAMHU, IPHUHATHEIMU B O6HI€CTBC npaBujiaMu W HOpMaMH TIIOBCACHUA U CHOCO6CTB}’IOT
mnmponeccaM CaMOIIO3HAHUA, CaMOPA3BUTHUA U COLTMATIN3alIUU O6y‘IaIOH_II/IXC$I.

JIngyHOCTHEIE PE3YIbTAThI OTPAXKAKOT 'OTOBHOCTDH 06y‘IaIOH_II/IXC$[ PYKOBOACTBOBATHCHA CHCTEMOH
IIO3UTUBHBIX HEHHOCTHBIX OpI/ICHTaHI/If/'I U paCHIMpPCHUC OIbITa ACATCIBbHOCTH Ha eé OCHOBE€, B TOM
YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMSI:

IIEHHOCTHOI'O OTHOIIEHHUS K OTEUYECTBEHHOMY KYIBTYPHOMY, HCTOPUYECKOMY MU HAyYHOMY
HACJIEUIO, TIOHMMaHWs 3HA4YeHHs] XUMHUYECKOW HAyKH B JKM3HM COBPEMEHHOTO OO0IlecTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEpHOW WH(pOpMANUEld O TMepeaOBhIX JOCTHKCHHUSIX H OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPA U
00I1eCTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABIEHUS O COLMAJIbHBIX HOpPMAax W IpaBWIaX MEXKJIUYHOCTHBIX OTHOIICHWN B
KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIETEHTHOCTM B  OOILIECTBEHHO IOJE3HOW, y4eOHO-
HCCIIEIOBATENILCKOM, TBOPYECKOM M JPYruX BHJAX JESATEIBHOCTH, TOTOBHOCTH K pa3zHOOOpa3zHOU
COBMECTHOH [1€ATEIbHOCTH MpPU BBINOJHEHUHM Y4eOHBIX, IO3HABATENbHBIX 3a/1a4, BBIOJHEHUU
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XMMHUYECKUX AKCIIEPUMEHTOB, CO3/aHUM Y4YE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIOHHUMAHHUIO U
B3aMMOIIOMOIIKX B MTPOLECCE 9TOM y‘-ICGHOfI JACATCIIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE INOBCACHUC U
IIOCTYIIKA CBOMX TOBApUIIEH C MO3ULUU HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

3) LHCHHOCTH HAYYHOI'O IIO3HAHUSA:

MHPOBO33PEHUYECKHE IIPEACTABICHNS O BEIECTBE U XMMHUYECKON PEaKIUHU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO pa3BUTUs HAyKH M COCTaBISIOIIME OCHOBY JUIl TNOHMMAaHMUS CYLUIHOCTH
Hay4YHON KapTHUHBI MMpa, NpPEACTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUsS INPHUPOJIBL,
B3aMMOCBS351X YEJIOBEKA C IIPUPOJHOM CPElOoi, O POJIY XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHUBBI, HAIPABICHHBIE HA IIOJYyYEHHE HOBBIX 3HAHMW [0 XUMUH,
HeoOXoAuMBble Uil  OObsSCHEHHs HaOJIOJaeMblX INPOLIECCOB M SIBJICHUH, II03HABATENIbHOM,
MH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOATEIBHON PabOTHI C
y4eOHbIMH TEKCTaMH, CHpPAaBOYHOW JIUTEPaTypod, JOCTYINHBIMH TEXHUUYECKUMH CpPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHI0 M IO3HAHMIO, JII0OO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MPOEKTHOM M HCCIEA0BATEIbCKOW MAEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHs 00yUYEHUS B ajbHEHILIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME 1ICHHOCTHU JKU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3I0OPOBBI 00pa3 KU3HU, OCO3HAHKE TOCIIECTBHIA M HENPUATHE BPEIHBIX MPHUBBIYEK (YHOTpeOIeHuUs
aJIKOTOJI, HApKOTHKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOJEHHUS IpaBUi O€30lacHOCTU IpU
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U peaIbHOM KHU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEepeC K MPAaKTUYECKOMY M3YUYEHHIO Hpodeccuil U Tpylda pasIMdHOTO poja, yBaXKEHHE K
TPYAYy U pe3yjibTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HaHUI MO0 XMMUH, OCO3HAHHBIM BBIOOpP MHAMBHYATbHON TPAEKTOPUU MPOAOIIKEHHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTeH, ycrnemHol npopecCHOHATBHON AEATENbHOCTH M Pa3BUTUS HEOOXOAMMBIX yYMEHH,
TOTOBHOCTb aJalTUPOBAThCs B MPo(eccroHallbHOM cpee;

6) IKOJIOrHYECKOT0 BOCTIUTAHUSI:

IKOJIOTHUECKH IIeJIECO00pa3HOe OTHONIICHHE K TMPHUPOJAC KaK HCTOYHHWKY JKHM3HHM Ha 3emile,
OCHOBE €€ CyYIICCTBOBAaHWS, INOHWMAaHWE IICHHOCTH 3JI0POBOTO W 0e30MmacHoOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DM3MUYECKOMY U MCUXUYECKOMY 370POBBIO, OCO3HAHUE
IIEHHOCTH COOJIOJIEHUs TIpaBWjI 0€30MacHOr0 TMOBEAEHUS TMPHU paboTe C BEIIECTBAMH, a TAaKKE B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPHUMEHATh 3HAHUS, MOJIydyaeMble MPU U3YYEeHUM XUMMH, JJS PELIeHus 3ajad,
CBA3aHHBIX C OKPYKAOIIEW MPUPOJHON CPEeNOM, IS MOBBILIEHUST YPOBHS dKOJIOTHYECKOW KYJIbTYPHI,
OCO3HAHMA TJI00AJIBHOTO XapaKTepa SKOJIOTMYECKHX NpoOJeM M MyTed MX pelleHHUs MOCPeICTBOM
METOJ0B XMMHH, IKOJOTMYECKOTO MBIIUIEHUS, YMEHHUSI PYKOBOJACTBOBAThCSA MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAJIBHOM ITPAKTHUKE.



METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMeTHBIX pPe3yJIbTaTOB BBIJACNAIOT 3HAYMMbIE Ui  (OPMHUPOBAHUS
MHUPOBO33pEHUSI OOILICHAayYyHbIE MOHATHS (3aKOH, TEOpHs, MPHHLUII, THIOTE3a, (aKT, CHUCTEMA,
MIPOLIECC, SKCIEPUMEHT MU JPYroe.), KOTOphIe HCIHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
peaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHMW M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTaBICHUE O
LEJIOCTHOW Hay4yHOW KapTHMHE MHUpPA, M YHHUBEpCalbHble Yy4eOHbIE ACHCTBUS (I103HABATENbHBIC,
KOMMYHHUKATHBHBIC, DPETYISATUBHBIE), KOTOpbIE o00ecrneynBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY ITUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JAesITENbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

YMEHUSI UCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHUSI MPU OCBOCHMM 3HAHWUM: PacKphIBaTh
CMBICJT XUMUYECKHX MOHATUHN (BBIICNATh UX XapaKTepHbIEC MPU3HAKH, YCTAaHABIUBATH B3aUMOCBS3b C
JIPYTUMH TIOHSATHSMH), UCIOJB30BaTh TOHSITHS JUISI OOBSICHEHUS OTACIHHBIX (PAKTOB M SIBICHHU,
BBIOMPATh OCHOBAHUS W KPUTEPHUHM I KiIaCCU(PUKAIIMM XUMHUYCCKHUX BEIISCTB M XHUMHUYCCKUX
peakiuii, yCTaHABIMBATh MPUUYMHHO-CJICICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3YYCHHS, CTPOUTH
JIOTUYECKUE pacCyKIACHHUs (MHIyKTHUBHBbIC, ICAYKTUBHBIC, IO AaHAJOTHUH), JeJaThb BBIBOABI U
3aKJIIOUCHUS;

YMEHHE MPUMEHATh B IpOlLlECCEe MO3HAHMS IMOHATHS (IIPEIMETHBIE W METANpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, HCHOJb3YEMble B XHMMHH, IPEoOpa3oBbIBATh IIUPOKO
IPUMEHSEMbIE B XUMHM MOJICJIbHBIE MNPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTA),
XUMHYecKas GOpMyla U ypaBHEHHUE XMMUYECKON PEaKIMH — MPH PEHICHUH y4eOHO-TT03HABATEIbHBIX
3a1a4, ¢ y4€TOM OTHUX MOJEIbHBIX IIPEICTABIICHUN BBIABIATH U XapaKT€pPU30BATh CYLLIECTBCHHBIC
MIPU3HAKU U3Yy4aeMbIX O0BEKTOB — XMMHUECKHUX BEILECTB M XUMUYECKUX PEAKIUi, BBIABIATH 00IIKE
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBA3U WM IPOTHUBOPEYUS B H3Y4aeMbIX IIpolieccax M
SIBJICHUSX.

ba3oBble ucciaenoBarelbCcKue AeiCTBUS.

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NIO3HAHUsA, a TAKXKE B
KauyecTBE OCHOBBI JUIsl (POPMUPOBAHUS THIOTE3bl MO MPOBEPKE MNPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MpUOOpeTeHHne OMbITa IO TUIAHUPOBAHUIO, OPTaHU3AMM U TPOBEICHUI0 YYEHHUYECKHX
SKCIIEPUMEHTOB, YMEHHE Ha0Jl0/laTh 3a XOJIOM IpoIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro
pe3ynbrat, ¢GopMyIupoBaTh O0000IIEHHS W BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO OIbITA,
HCCJIEIOBaHMsI, COCTABIIATh OTUET O MPOJIEJIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHE BBIOMpPATh, aHAIM3UPOBATH U UHTEPIPETUPOBATh MHMOPMAIMIO PA3JIUYHBIX BUIOB U
dbopM TmpencTaBiIEHUS, MOJYYAaEMyI0 U3 Ppa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJSpHAs JIUTEpaTypa
XMMUYECKOTO COJIep)KaHMs, CIpPaBOUYHbIE MOCOOMs, pecypchl MHTepHeTa), KPUTHUECKH OIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

yYMEHHE NPUMEHSATH PA3JIMYHble METOJAbI U 3alpocChl IMpU TOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOJUMBIX MJISi BBIMOJIHEHHUS Y4EOHBIX M IMO3HABATENbHBIX 3a7ay
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omnpeneI€HHOT0 THIA, TPHOOPETEHHE ONbiTa B OOJACTH HCIOJB30BAHUS HH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTH, OBJAQJCHUE KYIbTYpOW AaKTHUBHOTO WCIOJIH30BAHUS PA3THMUHBIX
MOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO BHIOUPATh ONTUMAIIbHYIO (POPMY MPEICTaBICHUS WHPOPMALIUN
U WITIOCTPUPOBATH PEIIaeMble 3a/1a4l HECIOKHBIMH CXEMaMH, JUarpaMMaMu, APYruMu (hopMaMu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHE HCMNOJb30BaTh W aHAJIM3UPOBATh B IIpolecce Y4eOHOW U HCCIIeI0BaTEIbCKON
JeSITebHOCTH MH()OPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIbCKOTO XO035MCTBA M TPAHCIIOPTA HA
COCTOSIHME OKPY>KAIOLIeH MPUPOTHON CPeIbl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHHS 33/1aBaTh BOIPOCHI (B X0Ji¢ AUasiora U (WJIKM) AUCKYCCHH) MO CYIIECTBY 00CYXKIaeMoi
TeMbI, (DOPMYITHPOBATH CBOU MPEIIOKEHHS OTHOCUTEIHHO BBITIOJIHEHUSI IPEATIOKEHHOM 3a/1a4u;

YMEHHS TPEJICTABIATH IOJYYSHHBIE Pe3yJbTaThl MO3HABATEIBHOM IEATEIFHOCTH B YCTHBIX H
IMUCbMCHHBIX TCKCTaX; ACJIaTh NPC3CHTALUIO PE3YJIbTATOB BBIMIOJIHCHUA XUMHUYCCKOI'0 SKCIICPUMCHTA
(;1abopaTopHOTO OmBITA, JTA0OPATOPHOHW PabOTHl MO HCCIEIOBAHHIO CBOMCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIIBHON W
HCCIIEIOBATEIBCKON JESTEILHOCTH MPH PEIICHUH BO3HUKAIONIMX NMPOoOJeM Ha OCHOBE y4éTa OOIMIMX
WHTEPECOB W COIIACOBAHUsS MO3MIMU (0OCYXKIEHHsS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBIY,
KOOpJIMHAIIMSI COBMECTHBIX JICHCTBUH, OMpeeiiecHue KPUTEPUEB IO OICHKE KauyeCTBa BBITIOJTHECHHON
paboThI U ApyTHUE).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe JelicTBHA:

YMEHHE CaMOCTOSATEIbHO OMNPENENATh LEIN JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESITENLHOCTh, BHIOMpATh Hanboee
s exTuBHBIE CIIOCOOBI pelieHusl YI4eOHBIX U MO3HABATEIBHBIX 3a/a4, CAMOCTOSITEIFHO COCTABJISTh
UM KOPPEKTUPOBATh MPEIJIOKEHHBIM aITOPUTM JCUCTBUN MpPH BBHINOJHEHUU 3aJaHUN C Y4ETOM
MOJTYYeHUsI HOBBIX 3HAaHUN 00 u3y4aeMbIX OOBEKTaX — BEHIECTBAX W PEAKIUSIX, OIICHHUBATh
COOTBETCTBHUE MOJYYEHHOTO pe3yJbTaTa 3asiBICHHON €M, YMEHUE UCIOIb30BATh U AHAJIU3UPOBATH
KOHTEKCTBI, TIPE/JIaraeMble B YCJIOBUU 3aJIaHUM.

MHNPEAMETHBIE PE3YJBbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO  00S3aTEIBbHOTO  COACpKaHMS,
YCTAQHOBJICHHOTO  JaHHOW  (enepanbHOM  pabouell  mporpaMMoid,  BBIIENAIOT:  OCBOEHHbBIE
oOy4arolMMUCs Hay4YHbIE€ 3HAHUS, YMEHHUS U COCOObI AEUCTBUMN, celupUUecKre sl MpeaMETHON
obnactu «XUMHA», BHUIbBl AEATEIBHOCTH MO IOJYYEHHIO HOBOI'O 3HAHUS, €ro HHTEpIpeTaluHy,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koHmy oOydenuss B9 kJjacce peIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaTb c()OPMUPOBAHHOCTH Yy OOYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI1 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH,  KaTUOH,  AaHWOH, IIPOCTOE  BEILIECTBO,  CJIOKHOE  BEIIECTBO,  BAJIEHTHOCTb,
ANEKTPOOTPHUILIATEILHOCTh, CTETIEHb OKHCIIEHUS, XUMUYECKasl peaKkius, XuMU4ecKasi CBsI3b, TEIJIOBOM
3pdexT peakiuM, MOJib, MOJSPHBIA 00BEM, pacTBOp, dSJEKTPOJIUTHI, HEIIEKTPOJIUTHI,

11



ANEKTPOIUTHYECKAsT JAMCCOLMAIMs, peakUWd HOHHOro oOMEeHa, KaTaliu3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTUMble M HEOOpAaTUMbIC PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE DPEaKLUH,
OKHUCJIUTEb, BOCCTAHOBUTENb, OKHUCIIEHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTEPHOCTb,
XUMHUYECKas CBs3b (KOBAJIEHTHAsl, MOHHAs, METAJUIMYECKas), KPUCTALUIMYECKAs PEHIETKA, KOPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKINH, MpeneiabHo gomnyctuMas koHueHtpauus [TJIK
BELIECTBA;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSTHh 3TU MOHSATHUS
IIPY OIIMCaHUM BELECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JIJISl COCTaBJIeHUS (OpPMYJ BEIIECTB M ypaBHEHUU
XUMHYECKUX PEAKIIUI;

OTpEENATh BaJCHTHOCTh U CTENEHb OKUCICHHS XUMUYECKUX 3JEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEOUHEHHH 110
dbopMynaM, BHJI XUMHUYECKON CBS3U (KOBAJCHTHAs, MOHHAs, METaJUIMYECKas) B HEOPTraHMYECKHX
COCMHEHUSX, 3apsj HOHA 1O XHUMHYEeCKOoW (opMmyre, XapakTep Cpedbl B BOAHBIX PacTBOPax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PeIIETKY KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbich [lepronnueckoro 3akona [[. WM. MenaeneeBa u JI€MOHCTPUPOBATH €ro
MOHMMAaHHUE: ONHUCHIBAaTh U XapakTepu3oBaTh TabmuuHyo Qopmy Ilepuomuyeckoii cucTemsl
XUMUYECKUX DJIEMEHTOB: paszidyaTh IMOHATUSA «IJIaBHas moarpynmna (A-rpymnma)» U «moboyHas
noarpynna (b-rpymnma)y», Manble U OoNblINe MEPUOABI, COOTHOCUTH 0003HAUYEHUSI, KOTOPHIE UMEIOTCS
B TEPHOAMYECKOW TaOJUIe, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsij A1pa, oOlee YUCIIO IEKTPOHOB U paclpeiesieHne UX MO AIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB M MX COCJAMHEHHH B
npejienax MajbIX MEPUOI0B U TVIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMHUYECKHE DJIEMEHTbl, HEOPraHMYECKHE BEIIECTBA, XUMUYECKUE
peakiuu (IO YHCIYy U COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o
WU3MEHEHHUIO CTENEHEHN OKUCICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKME U crielU(PHUUEeCKHe XUMUYECKUE CBOICTBA MPOCTHIX U
CIIO)KHBIX BELIECTB, IOJATBEp)KJasi ONMCAaHHE NpPUMEpPaMH MOJIEKYJSIPHBIX M HMOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS JJIEKTPOIUTUYECKON IUCCOUMAMU KHUCIOT, IIEIOYed M COJeH,
NOJIHBIE M COKpAII€HHBbIE YpPaBHEHUS peakUuil MOHHOTO OOMEHa, YpaBHEHMs pEaKIui,
MOTBEPKIAIOIIUX CYIIECTBOBAaHNE M'€HETUUECKOMN CBS3M MEXAY BEIeCTBaMH Pa3IMYHbIX KJIACCOB;

pacKpblBaTh  CYHIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUN  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXXHOCTH
MIPOTEKAHNS XUMHUYECKUX MPEBPAICHU B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOTO 3JeMeHTa 1o (opMylie COEAMHEHMs, MacCOBYIO JIOJII0 BELIECTBA B PAacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKINY;

coOJII0AaTh MpaBUIIa MOJIb30BAHUSI XUMUYECKON NOCY10H U J1abopaTOpHBIM 000pyI0BaHUEM, a
TaKXe MpaBwia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C HHCTPYKLHUSMHU IO BBIOJTHEHUIO
71a00PATOPHBIX XUMUYECKHUX OMBITOB MO MOJYUYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BELIECTB (aMMHUaKa
U YTJIEKUCIIOTO ra3a);

MPOBOANTH PEaKIUH, MOATBEPKAAIONINE KAYECTBEHHBIM COCTaB pa3jUYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MMYTEM XJIOPUI-, OpOMHI-, HOUA-, KapOoHaT-, hocdar-, cunukar-, cynbdar-
, THAPOKCU-UOHBI, KATUOHBl aMMOHHMSI M MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHX BEIIECTB;

MPUMEHSTh OCHOBHBIE OINEpAlUi MBICIUTENbHON NEATEeIbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATH3alMI0, BBIIBICHUE NPUUYUHHO-CIEICTBEHHBIX CBs3ed — s
M3Y4YEHUsI CBOWCTB BEILIECTB U XUMHYECKHX pEaKlui, €CTECTBEHHO-HAyYHbI€ METOJbl MO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).
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Conep:xanue y4eOHOr0 nmpeamera.

HasBanue paznena

Koi-Bo yacos

Krnaccudukanus XuMHUECKUX peaKIIui 5
XHWMHYECKHE PEaKIIUU B BOJHBIX PACTBOPAX

I"amoreHsl 5
Kucnopon u cepa 8
Aot u pochop 8
VYrinepoa u kpeMHUM 10
MerTamnnasl 13
[TepBoHavaIbHBIC TIPEACTABICHHS 00 OPraHUYECKUX BEIIECTBAX 5
Htoro 68
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KanengapHo — remaTu4eckuii miaH

o xumuu 9 Kmacc yuutens — KapaBan Bukropus AnekcanipoBHa
No Hata Tema ypoka LHOP
ypoka MIPOBEICHHUS
wiad | Qakr
1 2 3 4
Knaccugpukayua xumuueckux peaxyuii (5 uacos.)
1(2) BBoausiit nHCTpyKTaX 10 Th. OKHCIMTEIBHO - https://resh.edu.ru/
BOCCTAHOBUTEJIbHBIE PeaKIMH

2 (2) TennoBsle 3¢ PEKTEI XUMHIECKUX PEaKIUN
3(3) CKOpOCTh XUMHYECKHX PeaKIui
4(4) Hucmpykmasgnc no Th. IIpakmuueckasn paboma Ne 1no meme: «

H3yuenue enuanuii ycnoguii npoGedeHuss XuMuuecKkoll peakyuu Ha
eé cKopocmby

5(5) Oobparumsre peakuun. [ToHATHS 0 XUMHUYECKOM PAaBHOBECHH.

Xumuueckue peakuyuu 8 600HbIX pacmeopax (8 uacos.)

6 (1) CyIHOCTh MPOIECcca ICKTPOJIMTHYCCKON TUCCOLIUAINN
7(2) Jluccormanust KUCIIOT, OCHOBAHHUN | CONei https://resh.edu.ru/
8 (3) CrnaOsle U CHITBHBIC AIIEKTPONUTHL. CTeTeHb TUCCOITALINH.
9 (4) Peakuun nonHoro ooMena
10 (5) I'unponus coneit
11(6) IIpakmuueckasa paboma Ne2 « Peuwtenue sxcnepumenmaipbHblxX

3a0au no meme : «Ceoiicmea Kuciom, 0CHO8AHUI U colell KaK

INEKMPOIUM08)
12 (7) [ToBTOpenue u 0000IIEHUE 110 TEME:

((9HeKTpOJ'II/ITI/I‘ICCKa$I JUCCOoranusa»
13 (8) Konmponvnas paboma Nelno meme: «Inekmpoaumuueckasn

ouccouuauus»

T'anozenwt (5 uacos.)

14 (1) XapaKkTepHucTHKa raJIOTeHOB
15(2) Xop
16 (3) XJ10poBOIOPOJ : MOJIyYEHUE U CBOMCTBA
17 (4) CounsiHast KMCIIOTa U €€ COIHN https://resh.edu.ru/
18 (5) Ilpakmuueckasn paooma Ne3 no meme: «Ilonyuenue conaunoi

KUCTI0Mbl U u3yyeHue eé coicma)

Kucnopoo u cepa (8uacos.)

19 (1) XapakTeprCcTHKa KUCIOPO/Ia U CePhl https://resh.edu.ru/
20 (2) CBoiicTBa U MPUMEHEHHE CEPBI
21 (3) Ceposomopon. Cynbhumpl.
22 (4) Oxcun cepoi(1V).Cepraucras kuciora
23 (5) Oxcun cepri(V1).CepHas kuciora
24 (6) Ilpakmuueckan paboma Ned «Pewienue ykcnepumenmanbHvix
3a0au no meme: «Kucnopoo u cepay
25 (7) IToBTOpenue u 0600menue o Teme «I'anorensl. Kuciopon u cepay
26 (8) Konmponsnasn paboma Ne2 no meme: «I'anozenvt. Kucnopoo u
cepay

A3zom u ¢pocghop. (8 uacos)

27 (1) ‘ ‘ ‘ XapakrepucTrka a3ora u Gocdopa. Pu3ndyeckue U XUMUIECKHE https://resh.edu.ru/
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CBOMCTBA a30Ta.

28 (2) AMMHaK

29 (3) Ilpakmuueckasa paboma Ne5Sno meme: «Ilonyuenue ammuaxa u
uzyuenue e20 ceolicme

30 (4) Conmn aMMOHUS

31 (5) A3OTHas KUCI0Ta

32 (6) Couu a30THOM KUCIIOTHI

33 (7) Docdop

34 (8) Oxcup doctopa (V). Pocdophast kuciiora 1 €€ conu.

Yenepoo u kpemnuii (10 uacos)

35(1) XapakTepHuCTHKa yriepoia i KpeMHHS. AJUTOTPOITHS YTepoa. https://resh.edu.ru/

36 (2) XuMIYecKUe CBOIcTBa yriiepoaa. AncopOrus.

37 (3) Oxkcun yriepona (11)- yrapHbrii ras.

38 (4) Oxkcun yriepona (1V)- yraekuchbiii ras.

39 (5) VYronbHas kucnoTa u €€ conu. KpyroBopot yriepoja B mpupoJe.

40 (6) Ilpakmuueckasn paboma Ne6 no meme: «Ilonyuenue oxcuoa
yenepooa (1) u uzyuenue ezo ceoiicmes. Pacno3nasanue
Kapoonamoe»

41 (7) Kpemunit. Oxcun kpemuusi(1V)

42 (8) Kpemuuesas kucnora u e€ conu. Crekino. LlemeHt

43 (9) [oBTopenue n 0606meHwe 0 Teme: «A30T u ¢ocdop. Yriepon u
KPEMHHI

44 (10) Konmponvnasa paboma Ne3 no meme: «Azom u ghocpop. Yenepoo u
KpeMHUil»

Memannwt (13 uacos)

45 (1) XapaKkTepuCTHKa METAJLIOB

46 (2) Haxoxnerne MeTaimioB B IpUPOZE U OOIIHe CIOCOOBI UX MOTYICHHUS

47 (3) XuMHYECKHE CBOWCTBA METAIUIOB. DJIEKTPOXUMHUYECKHIA P https://resh.edu.ru/
HaNpsHKCHHAE METAJIIOB.

48 (4) CrutaBer

49 (5) [eno4yHble MeTAILIBI

50 (6) Maruuii. llenoyHo3emMenbHble METAIIBL.

51 (7) Baxnble coenuHenus kanbius. JKECTKOCTH BOIBI.

52 (8) AmoMuHUI

53 (9) BakHeiiiiee COeIMHEHUE ATFOMUHUS.

54 (10) Kenezo. CoenrHEeHHE Xele3a.

55 (1 1) Ilpakmuueckasn paboma Ne7 Pewienue ykchepumeHmanbHolX 3a0ay
no meme: «Memanpr)

56 (12) [ToBTOpenue u 0600meHue Mo Teme: «MeTalIb »

57 (13) Konumponvuas paboma Ned no meme: «Memanvty

Ilepsonauanvnvie npedcmasnenusn 06 opzanuueckux eeutecmeax(11uacos)

58 (1) Opranuueckas XuMus https://resh.edu.ru/

59 (2) [IpenensHbIe (HACHIIEHHBI) YTIICBOAOPOIBI.

60 (3) HenpenenbHble (HeHACHIIEHHBIE) YTIIEBOIOPO/IBI

61 (4) [Honumepst

62 (5) [TpousBoaHbIE yraeBOA0POA0B. CIIUPTHI.

63 (6) Kap6onossie kucnotsl. Ciaoxubie 3¢upsL. XKupsl.
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64 (7)

VYraeBonopoast

65 (8) AMUHOKHCIOTHL benku

66 (9) [oBTopenue n 0600meHwe Mo Teme: «OpraHNYecKue BEIIeCTBA»
67 (10) Koumponvnaa padboma Ne5 no meme: «Opzanuueckue seujecmear
68 (11) O06o001eHne, cucTeMaTH3alus 1 KOPPEKIMs 3HAHUH yJaluxcs 3a

Kypc Xumun 9 kiacca
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