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NMOACHUTE/IbHAA 3ANNCKA

[IporpaMma Mo XMMHM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS COCTaBlieHA HAa OCHOBE
TpeOOBaHMl K pe3ybTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus, mpexacrtaBieHHbIx B OI'OC OOO, a takxke Ha ocHOBe (emepanbHOl paboueit
POrpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMLHUHU MPENoJaBaHusi yueOHOro mpeamera «XuMHUs» B
oOpa3oBartenbHbIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma mo XxuMuu AaéT MPENCTaBICHHUE O IIENAX, OOIIeH CTpaTeruu OOYYEeHHsI, BOCITUTAHUS H
pa3BUTHS OOYYaIOIIMXCS CpEJICTBAMH Y4eOHOTO TIpenMeTa, YCTaHaBIUBAeT 00s3aTelbHOE
MIPEeAMETHOE COJIEp KaHKE, TPEAYCMATPUBAET PACIIPEICTICHUE €ro MO KjaccaM U CTPYKTYpUPOBaHUE
o pasfenaM W TeMaM MPOTrpamMMbl MO0 XUMHUH, ONpPENENsieT KOJMYECTBEHHBIE W KAaueCTBCHHBIC
XapaKTePUCTUKU COJCPIKAHUSI, PEKOMEHAYEMYIO MMOCIICIOBATEIFHOCTh M3yUEHUSI XUMHUHU C YIETOM
MEXKIPEAMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH Yy4eOHOIro TMpolecca, BO3PACTHBIX
0COOEHHOCTEHN 00YyJaroNIuXCsl, OMPEIEIIET BOSMOKHOCTH IIPEAMETA ISl pealn3aiuu TpeOoBaHUHN K
pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBaHms, a TaKke TpeOOBaHMI K pe3yibTaTaM OOyYeHHs XMMHUHU Ha YPOBHE IeJiel M3ydeHUs
npeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATENbHOW JAESITEIbHOCTH OOy4arolerocs Mo
OCBOEHUIO YUeOHOTO CO/IepKAHMUSL.

3HaHME XUMHUHU CIYKXUT OCHOBOH s (OPMUPOBAHUS MHMPOBO33pPEHHsI OOydarolIerocs, ero
MPEJICTABICHUN O MaTepUATbHOM E€IMHCTBE MHpPA, BAXHYIO POJIb UTPalOT GOPMUPYEMBbIE XUMHEH
MPEJICTABICHUS O B3aMMOIIPEBPAILICHUSX YHEPTUU U 00 IBOJIOIUU BEIIECTB B MPHUPOIE, O MyTIX
pelieHus  TJI00AaNbHBIX MPOOJIEM  YCTOWYMBOTO  Pa3BUTHUS  YEIOBEUECTBA -  CBHIPHEBOMA,
HHEPTeTUUECKOM, MUIEBON U 3KOJIOrHYecKoi 6e30IMacHOCTH, MPOOIeM 3paBOOXPAHECHHUS.
N3ydyenue xumumu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH i caMOpa3BUTUS U (OPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B GOPMUPOBAHNE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOLIUXCsl, HABBIKOB
UX CaMOCTOSTEIbHON y4eOHON AESITeNTbHOCTH, IKCIIEPUMEHTANIBHBIX U UCCIIE0BATEILCKUX YMEHUH,
HEOOXOIUMBIX KaK B MOBCEHEBHOM KU3HH, TaK U B IPO(ECCUOHATILHOM NeSTeIbHOCTH; 3HAKOMUT
co crienu(pUKONH HayYHOT'O MBIIIJICHHS, 3aK/I1a/IbIBAET OCHOBBI IIEJIOCTHOTO B3IJIs1a HA €IMHCTBO
MPUPOJIBI U YEJIOBEKA, SIBISETCS] OTBETCTBEHHBIM ATArloM B ((OPMUPOBAHUH €CTECTBEHHOHAYUHOM
IPaMOTHOCTH O0YYaIOLIHXCS;

crocoOcTByeT (HOPMHPOBAHHIO I[IEHHOCTHOTO OTHOIICHHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
PUPOJIC, K YeIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00YyJarOIINXCS.

JlaHHbIe HampaBiCHHUS B OOyYEHUHM XUMHH 00ECIEYMBAIOTCS CIeNU(UKON coAep» aHus ydeOHOTOo
npeaMeTa, KOTOPBIN SBISIETCS TMEJarormueckd aJanTHPOBAHHBIM OTpPAKCHHEM O0a30BOW HAyKu
XMMHH Ha OIIPEACIEHHOM dTAIle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO oOOIIero o0pa3oBaHUsS OpPUEHTUPOBAH Ha OCBOCHUE
00y4YaloIMMHUCS CHCTEMbI MEPBOHAYAIBHBIX MOHATUNA XHMHH, OCHOB HEOPraHMYECKON XUMUHU U
HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX TOHSATUH OPraHUYECKON XUMUH.

CtpykTypa conep)kaHus MPOrpaMMBbI [0 XUMUHU c(pOpMHpOBaHA HA OCHOBE CHUCTEMHOTO MOAX0/a K
e€¢ msydyenuro. CopepxaHHe CKJIQJbIBACTCSI U3 CHUCTEMbl MOHITHM O XHMHUYECKOM DJIJIEMEHTE U
BCIIECTBE M CHUCTEMBl TOHATHH O XuMHUYecKoW peakuuu. OO0e ITH CHUCTEMBI CTPYKTYpPHO
OpPTaHW30BaHbl 10 MPHUHIIUITY IOCJIECIOBATEILHOTO PA3BUTHUS 3HAHUNW HA OCHOBE TEOPETHYECKHX
MPEJICTABICHUI PA3HOTO YPOBHS:

- ATOMHO-MOJICKYJSIPHOTO YUEHHsS KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

- Ilepunoanueckoro 3akona /l. 1. Menaeneea kak OCHOBHOI'O 3aKOHA XUMUHU;

- y4YeHHS O CTPOSHHUH aToMa M XUMUYECKOU CBSI3H;

- TPEICTaBICHUN 00 IMEKTPOIUTUICCKON TUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUST PaCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOTYUYEHHBIX W OCMBICIICHHBIX



(bakToOB, pa3BUBAIOTCS MOCJIENOBATENIbHO OT OJHOTO YPOBHS K JAPYroMy, BBINOJNHSAS (DYHKIHUU
00BSICHEHUS Y IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUUECKOT0 IPUMEHEHUS
Y TIOJIYYEHHS U3Y4aeMbIX BELECTB.

OcBoeHme MmporpamMmbl IO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHMIO IMPEICTABICHUS O XUMHUYECKON
COCTABJIAIOLIEH HAYyYHOM KapTHHBI MHpa B JIOTMKE €€ CHUCTEMHOM IPUPOIBI, LEHHOCTHOIO
OTHOILICHUS K HAYyYHOMY 3HAHHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue XuMuu MpOUCXOIUT C
NPUBJICYCHHEM 3HAHWW W3 paHEe W3YUYEHHBIX YYEOHBIX MpeAMeToB: «OKpYKAOMUNH MHPY,
«buonorus. 5-7 knaccel» u «PU3MKa. 7 KIaccey.

[Ipu n3y4eHun XUMHUHM TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUECKOW HAYKH KaK 00JIaCTH
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOM JEATEIbHOCTH YeJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBOI KyJIbTYyphL. 3a/1a4a y4eOHOT0O IpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHUW — BaXKHEHUIUX (DaKTOB, TOHATHH, 3aKOHOB M TEOPETUUYECKUX ITOJOKECHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, B IPUOOIIEHNN K HAyYHBIM
METOJIaM MO3HAHUS MPU U3yYEeHUH BEUIECTB M XMMUYECKUX PEAKIHii, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHHMH M HMX TMPUMEHEHMH B Y4eOHO - T[IO3HAaBaTeIbHOM U Yy4eOHO-
UCCIIEIOBATEIbCKON JIEATEIbHOCTH, OCBOGHHH MPaBWI 0€30MacHOrO OOpallleHHUs] ¢ BEIECTBAMU B
MTOBCEIHEBHOM KU3HU.

[Ipu M3ydyeHUM XUMHUHM Ha YPOBHE OCHOBHOT'O OOIEro 0O0pa3oBaHMs Ba)KHOE 3HAYEHUE MPUOOPEITH
TaKHe 1eJIH, KaK:

- (opMHpOBaHHE WHTEJUIEKTYAIbHO PAa3BUTOW JHUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIICHHI, CIIOCOOHON alaiTUPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSM JKU3HU;

- HampaBJICHHOCTh OOy4YeHHs HAa CHCTEMaTHYeCKOe NpHOOIIeHHe  O0OydJaromumxcs K
CaMOCTOSITENIbHON MO3HABATENbHOM NEATEeIbHOCTH, HAYYHBIM METO/IaM IMO3HaHus, (HOPMUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

- obecnedyeHWe  YCIOBHM, CIOCOOCTBYIOIIUX  TPHUOOPETCHHIO  OOYYaIOIUMHKCS  OIBITA
pa3HoOOpa3HOi JEsATeNbHOCTH, TO3HAHUS W CAMONO3HAHMS, KIIOUEBBIX HAaBBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIsl PAa3JIUYHBIX BUJOB JICSITEIIbHOCTH;

- (dopmupoBanue o0mIeH (QYHKIIMOHATLHON W €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHUCIIE
YMEHHI OOBSCHATh M OICHUBAThH SIBICHUS OKPYKAIOIIETO0 MHUpA, HCIOJIb3Ys 3HAHHS U OIBIT,
MOJTyYEHHBIC MTPU U3YUYCHUU XUMHH, IPAMEHSITh UX TIPH PEIICHUU MTPOOJIEM B MIOBCEAHEBHOW KU3HU
U TPYJOBOM JIEATETbHOCTH;

- ¢dopMupoBaHHe y OOYdYaIOMUXCS TYMAHHUCTHYECKUX OTHOIICHWH, TOHMMAHUS [EHHOCTU
XUMHUYECKUX 3HAHUU JUIs BBIPAOOTKM HKOJIOTMYECKH 1€71ecOo00pa3HOro MOBEIEHUS B OBITY H
TPYJIOBOM AEATENBHOCTH B LIENAX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH MPUPOIHOM CPEIbI;
- pa3BUTHE MOTHBALUU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHMsI 00IIEUEIOBEUYECKUX LIEHHOCTEN, FTOTOBHOCTU K OCO3HAHHOMY BBIOOpY mpoduis u
HaANpPaBJIEHHOCTHU JaJIbHEHIIEr0 00ydYeHHUs.

OOmiee YuCIO YacoB, OTBEACHHBIX I HM3y4EHHs] XMMUU Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, coctaBmsier B 9 kmacce - 68 wacoB (2 dWaca B HEJENIO).



9 KIIACC

BemecTBO M XMMH4YeCKasi peaKkus

Ilepnognueckuit 3akoH. Ilepuommueckas cucrema xumudeckux sieMeHToB J[. M. MeHnneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallvs, KaJbLIUS U HUX COCIMHEHHH B COOTBETCTBUU C IOJIOKEHUEM DIIEMEHTOB B
[leproauueckoii cuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XUMHUYECKOM CBsI3U. THUIBI KPUCTALIMYECKUX PEUIETOK, 3aBHCHUMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XMMUYECKOH CBS3H.
Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BeUIeCTB. XHMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIUXCA K PAa3JIMYHBIM KJIAaCCaM HEOPraHMYECKUX COEIWHEHMM, TIE€HETUYEeCKas CBS3b
HEOPraHWYECKHUX BEIIECTB.

Knaccudpukanus XUMHUECKHX peakuuid MO pa3INyHbIM MpU3HaKaM (IO 4YHCIYy U COCTaBy
YYacCTBYIOUIMX B pPEaKlMU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, N0 U3BMEHEHHUIO CTENeHEeH OKUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, 0 00PaTUMOCTH, M0 YYacTHUIO KaTajau3aTopa). DK30- U 3HIOTEPMHUYECKHE
peaKiu, TePMOXUMUYECKUE YPABHEHUSI.

[TonsTHE O CKOpOCTH XUMHUYECKOH peakunu. [ToHsATHE 00 00pPaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. [loHsTHE 0 TOMOT€HHBIX U TeTeporeHHbIx peakuusx. [loustue o katanusze. [lonsarue o
XUMUYECKOM paBHOBecUU. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKON peaklNK U MOJIOKEHUE
XUMHUYECKOTO0 PAaBHOBECHUSI.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEaKIIUH, AIEKTPOHHBIN OamaHc OKUCITUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBleHHE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BAaHHUEM METO/1a AIEKTPOHHOIO OasiaHca.

Teopust ANEKTPOAUTUYECKON TUCCOLMAIMU. DJIEKTPOJIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHUOHBI.
MexaHnu3M Jucconuanuy  BEUIECTB C pa3IMYHBIMU BUJAMU XHMH4YECKOW cBsa3u. C(CreneHb
nuccouranuu. CUbHbIE U c1a0ble 3JIEKTPOIUTHI.

Peaknun wnoHHOTO OOMEHa. YCIOBUS MPOTEKAHHWS pPEaKUWd HOHHOTO OOMEHA, TIOJHBIE |
COKpalllEHHbIE HMOHHBIE ypaBHEHUs peakuuid. CBOWCTBA KHUCJIOT, OCHOBAaHMM M COJIEH B CBETE
MPEJICTAaBICHUN 00 AIIEKTPOIUTHIECKON Tucconnanui. KauecTBeHHbIEe peakiiuu Ha HOHBI. [loHsTHE
O THJIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJIENSIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB - METALUIOB U
HeMeTauloB (Tpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpHIA HATpUs), MCCICAOBaHNE
3aBHCHUMOCTH CKOPOCTH XHMHYECKOW peakIUu OT BO3ACHCTBUS pazIuYHbIX (PAKTOPOB,
UCCJIEIOBAHUE DSJEKTPONPOBOJHOCTH pPACTBOPOB BEIIECTB, IMpoIecca IUCCOLMALNUA KHCIIOT,
nienouell U cojiel (BO3MOXKHO HCHOJb30BaHHE BHUAECO MAaTepUajoB), MPOBEJICHHE OIBITOB,
WUTFOCTPUPYIONTUX TIPU3HAKH TPOTEKAHWsI pPEaKIuii HOHHOro oOMeHa (oOpa3oBaHHE oOcajKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHME BOJbI), ONBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKIuil (TOpeHue, peakluuu pasoKEHUs, COEIWHEHUs), paclo3HaBaHUE
HEOPraHWYECKUX BEIIECTB C IOMOILNbI0 KA4YECTBEHHBIX pEakUuidl Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTanibl 1 UX coeUHEHNS

OOmas xapakrepucTuka TramoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIC CTEMCHU
okucnenus. CtpoeHue M (U3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB - TaJIOTEHOB. XHUMHYECKUE
CBOMCTBa Ha mpumMmepe xjopa (B3aUMOAEUCTBHE C MeETallaMH, HEMeTaJlylaMH, NIeJioYaMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMUYECKHE CBOMCTBa, MOJy4YeHUE, MpuMeHeHue. JleicTBue
XJOpa M XJIOPOBOJOPOJA Ha OPraHM3M 4YeloBeKa. BakHeWinne XJIOpuAbl U MX HAXO0XKICHHE B
IPUPOJE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
crenieHn okuciieHusi. CTpoeHrne U Qpu3nYecKue CBOICTBA MPOCTHIX BEUIECTB - KUCIOPOJA U CEPHI.



AnnotrponHbie MOAUGUKAIIMN KUCIOpOJa M Cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIIOPOI,
CTpoeHHe, (pU3MUecKkre U XUMHYeckue cBoicTBa. OKCHABI cepbl KaK MPEICTaBUTENN KHCIOTHBIX
okcunoB. CepHast KUCIOTa, (PU3UUECKHE M XHMHUYECKHE CBOWCTBA (00IIMe Kak MpPeaCTaBUTEINs
KJacca KUCIOT M cnennduyeckue). XUMHUECKUE PEaKLUH, JISKAIIUEe B OCHOBE MPOMBIIUICHHOTO
croco0a MoNy4yeHHs CepHOW KHUCNOThI. IlpumeHeHue cepHoil kuciaoThl. Conu CepHON KHCIOTHI,
KadecTBEHHasl peakiusi Ha cyiabdar-uoH. HaxoxneHue cepbl M e€ COCAMHEHUH B HpUpOE.
XUMHUECKOE 3arps3HECHUE OKpYXKAloIIeld Cpeabl COSAMHEHUSIMH cepbl (KHUCIOTHBIC JIOXKIH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBPALICHUS.

OO6mas xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTENEHH OKHUCJIEHMs. A30T, pacIpOoCTpaHEeHUe B Mpupoje, pusnueckue U XMMHUYECKHUE CBOMCTBA.
KpyroBopot a3ota B npupoge. AMMHAaK, ero GU3NYeCKUe U XUMHYECKHE CBOMCTBA, MOJyYCHUE U
npumenenre. Conn amMMoHHUA, HUX (U3MYECKHE U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakiysi Ha HMOHBI aMMOHHS. A30THas KUCJIOTa, €€ mojyuyeHue, (u3nyecKue u
XUMUYECKHE CBOMCTBAa (0OmuMe Kak TMPEACTaBUTENS Kiacca KHCIOT | CIenu(UYECKUe).
Hcnonp3oBaHrue HUTPATOB M COJIE aMMOHHS B Ka4eCTBE MHHEPAJIbHBIX YAOOpEHHH. XUMHUECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpeabl COeANHEHUSIMH a30Ta (KUCIOTHBIE TOKAM, 3arpsS3HEHUE BO3TyXa,
no4BBl ¥ BOJI0EMOB). Docdop, amnoTponHbie Mogudukanuu Gochopa, Gpuzndeckue 1 XMMUIECKHUE
cBoiictBa. Okcun dochopa (V) u dochopHas kuciaora, QuU3MUYECKHe U XUMHUECKHUE CBOWMCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakTepucTuka 31eMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
CTENEHH OKHCIEHUS. YTIepoi, aIOTPOIHble MOAU(UKALNUK, PacIpOCTpaHEHHE B MPHUPOJE,
buzndeckue U XUMUYecKue cBoiicTBa. Anmcopbums. KpyroBopor yriepoma B mpupone. OKCHIBI
yriaepoja, ux (Gpu3nueckue U XuMUYEeCKHe CBOMCTBA, NEHCTBUE HA )KUBbIE OPTraHU3MbI, TOJTyYeHHUE U
MpUMEHEHHe. JKOJOTHYECKHE NpoOIeMBbl, CBs3aHHBIE C oOkcumoMm yriepoaa (IV), rumoresa
rJ100aTbHOTO MOTEIJICHUST KJIMMaTa, NapHUKOBBIM 3¢ dexT. YrombHas Kuciaora U e€ Coiu, UX
busznyeckue W XMMHUYECKHE CBOMCTBa, MOJydeHHEe M NpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-MoHBI. Vcnonbp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH M CEJIbCKOM
XO34UCTBE.

[TepBoHauabHBIE TIOHATHUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSAX yriepona (MeTaH,
9TaH, JTWIEH, AalleTHJIEH, O3TaHOJI, TIUIEPUH, YKCyCHas Kucjiora). I[IpupoaHbie HCTOYHUKHU
YIJI€BOAOPOAOB (YroJib, IPUPOAHBINA a3, HEPTH), MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B
ObITy W TpoMbIIUIeHHOCTH. [loHSATHE O OMONOTMYECKH BAXKHBIX BEIIECTBAX: XKHUpax, Oenkax,
yriaeBolax - M HUX POJIM B KU3HU ueloBeka. MaTepuanbHOE €IWHCTBO OPraHUYECKHX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemunii, ero ¢usznueckue M XMMHUYECKHE CBOMCTBA, MOJIydeHHE W NpuMeHeHue. CoearnHEHUS
KpeMHusi B nipupoze. OOuue mpeacrabienus o0 okcuae kpemuus (IV) m kpemMHUEBOW KHCIIOTE.
Cunukatel, WX WHCIOJb30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BaxHeine CTpoUTENbHbIE
MaTepuayibl: KepaMHKa, CTEKJIO0, IEMEHT, O€TOH, kene300eToH. [IpobaemMbl 6e30macHoro
UCIIOJIb30BAaHUS CTPOUTENBHBIX MaTEePUAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3yyeHre oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIJIOTBI, IPOBEICHHE
KaueCTBEHHBIX PEAKIHMA Ha XJIOPHUA-MOHBI U HAOIIOJEHUE TPU3HAKOB WX IMPOTECKAHHS, OMBITHI,
oTpakaromue (U3NYecKue M XWMHUYECKHE CBOWCTBA TaJOr€HOB M UX COCIMHEHHH (BO3MOXKHO
UCIIOJIb30BaHNE BHEOMATEPHANIOB), O3HAKOMIICHHE C oOpas3laMu XJIOpUIOB (TaJIOTCHHIIOB),
O3HaKOMJICHHE C o0pa3mamMud cepbl U €€ COeqUHEHUSIMU (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB),  HaOMIOJeHUE  Tporecca  OOyrJMBaHHWS ~ caxapa TMOJ  JEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3yYE€HHWE XUMHUUYECKHX CBOMCTB pa30aBIICHHON CEpHOM
KHUCJIOTBI, MPOBEJIEHUE KAYEeCTBEHHOI peakuuu Ha cynb(ar-uoH U HaAOMIOJEeHUE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE ¢ (M3MYECKUMU CBOMCTBaMH a30Ta, (ocdopa M mX coeauHEHUI
(BO3MOXXHO HCTIONB30BAaHUE BUEOMATEPHANIOB), oOpa3mamMu a30THBIX M (OCHOPHBIX yI0OpEHUI,
NoJy4eHue, coOupaHue, paclio3HaBaHue M U3y4eHUE CBOWCTB aMMHAaKa, IPOBEICHUE KaUeCTBECHHbIX



peakuuii Ha MIOH aMMOHHUA U GocPaT-uOH U U3yUYEeHUE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBUE
KOHIIEHTPHUPOBAHHON a30THOM KUCIOTHI C MEbI0 (BO3MOXKHO HCIIOIb30BAHUE BUIECOMATEPHUAIIOB),
U3Y4CHUE MOJIENIe KPUCTAJUTMUECKUX PemETOK anMasa, rpaduta, QyiepeHa, 03HAKOMIIEHUE C
IpOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM
MPOTUBOTA3a, IMOJIyYCHHE, COOMpaHHEe, PACIIO3HABAHWE W W3YYCHHE CBOMCTB YTJIEKHCIOTO Tasa,
MpOBEJICHNE KAaueCTBEHHBIX PEaKIMii Ha KapOOHAT W CHIMKAT-WOHBI M W3YYCHHE MPU3HAKOB HX
MpPOTEKaHUsl, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOM TMPOMBIIIJIEHHOCTH, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «BaxkHelme HeMeTaibl U UX COCAUHEHUS».

Metannbl M X COeITMHEHHS

OO0mmas xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB - METAJUIOB Ha OCHOBAaHUHU HMX IOJIOXKEHUS B
[lepuoanueckoit cucreme xumudeckux sieMeHToB J[. M. MennaeneeBa W CTpOEHUS aTOMOB.
Ctpoenue MetayioB. MeTalnueckas CBS3b M MeTaJUIMUECKas KpUCTAJIMUECKasl pemérka.
DIJIEKTPOXUMUYECKUI Pl HAMPSHKEHUNA MeTauioB. PU3n4ecKue 1 XMMUYECKUE CBOMCTBA METAJIIOB.
OO6mme crmocoObl momydeHus: MeTauioB. [loHsATHE O KOPpPO3WHM METAJLIOB, OCHOBHBIE CITOCOOBI
3amUThl X OT Kopposuu. CrjaBel (CTallb, YyTYH, MIOPATIOMHHHMN, OpOH3a) M UX MPUMEHEHHUE B
OBITY U IPOMBIIIIJICHHOCTH.

[[{erounble MeTaJIbl: MONOXKeHHE B llepuogudeckod cucreMe XUMUYECKHUX dieMeHToB J[. .
MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKJICHHUE B Ipupoe. DU3nueckue 1 XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTtpust U Kanmus). OKCUABI M TUAPOKCUABI HATpUs U Kanus. [[puMeHeHne MeTOYHbIX
METAJJIOB U UX COCIMHEHUM.

[llenoyHo3eMenbHBIE METAJUIBl MAarHUMl W KaJbIUMK: MojokeHue B Ilepumogmyeckoil cucreme
xumudeckux saeMeHtoB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HAXOXKJIECHHE B MPHUPOJE.
®dusznyeckue U XUMUYECKHME CBOMCTBA MarHus W Kainblus. BaxkHeWlnne COEIMHEHMs KaJlbLMs
(oxcua, TuAPOKCH I, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AnmoMunnit: nojoxenue B [lepuoanueckoit cucreme xumuueckux snemeHToB . . Menneneena,
CTpOEHHE aTOMa, HaxOXkJeHHe B mnpupone. Pusznueckue M XMUMHUYECKHE CBOWCTBA aFOMHUHMSL.
AmMoTepHbIe CBOHCTBA OKCUIA U THIPOKCH]IA ATFOMIHHSL.

Kenezo: monoxkenne B Ilepmonuueckoin cucreme xummuueckux snemeHtoB Jl. M. Menneneesa,
CTPOEHHE aTOMa, HaXOXJeHuEe B npupojae. Puznyeckue U XUMHUECKHe CBOMCTBa xene3a. OKCUIbI,
ruapokcuabl U comu xkenesa (II) u sxenesa (I1I), ux coctas, CBOHCTBA U MOTYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3laMy METalIOB M CIUIaBOB, WX (U3MYECKUMHU CBOMCTBAMH, HU3YUYCHHE
pe3yabTaTOB KOPPO3UH METALIOB (BO3MOYKHO HMCIIOJIb30BAaHHE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJA KaJbliUs W HATpus C BOAOW (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIOB), HCCIEAOBAaHUE CBOICTB KECTKOM BOIBI, Mpollecca TOpEeHHus Keine3a B
KHCITI0poJie (BO3MOXKHO HMCIIOJIb30BaHUE BUIEOMATEPUAIOB), MPU3HAKOB MIPOTEKAHUS KaUeCTBEHHBIX
peakIuii Ha WOHBI: MarHus, KaJblus, altfoMUHUS, IuHKa, *kene3a (II) u xemeza (I1I), memu (II),
HaOJII0/IEHUE U OMMCAHUE MPOIIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMU HATPHs, Kalus U KaJbLuUs
(BO3MOYHO HCIIOJIb30BAHKUE BHIEOMATEPUANIOB), HCCIEAOBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCHIA
ATIOMUHHS M TUAPOKCHAA LIMHKA, PEIICHUE HKCIIEPUMEHTANIbHBIX 3a7ad mo Teme «Baxneimue
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpyKamoLas cpeia

BemecrtBa 1 maTepuainbl B TOBCEIHEBHOM KU3HU YEJIOBEKa. be30nacHOe UCIOJIb30BAHKUE BEILIECTB U
XUMHYECKHUX peakiuii B ObiTy. [lepBasi moMOIIb Mpy XUMHYECKUX 0KOTaX U OTPABICHUSIX.
XHMHYECKOE 3arpsi3HEHUE OKpYsKarollel cpeibl (peiebHast JOMyCTUMasi KOHIIEHTpAIHsl BEIIeCTB,
nanee - [1/IK). Ponb Xxumun B pemieHnn SKOJOTHIECKUX TTPOOIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbl METAJIJIOB, MIOJTUMEPHBIC MATEPUAJIBI).
Meoscnpeomemnuwie ceasu

Peanuzanus MeXNnpeaMETHBIX CBSI3eW MPU U3YYEHUU XUMHUHU B 9 Kilacce OCYIIECTBISIETCS depes
UCTIOJIb30BaHUE KaK OOIIMX ECTECTBCHHO-HAYYHBIX TOHSATHH, TaK M TIOHATHH, SBISIONINXCS



CHUCTEMHBIMU JIJIsl OT/ICTBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.
OO01me ecTeCTBEHHO-HAYyYHbIC TTOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAITN3, CHHTE3,
KJIaCCI/I(l)I/IKaLII/ISI, NepuoaANIHOCTD, HaGJ'IIO,Z[CHI/Ie, 9KCIICPUMCHT, MOACIMPOBAHUC, HU3MCPCHUC,
MO/IEIIb, SIBIEHUE, TApHUKOBBIN 3(h(eKT, TeXHOTOrUs, MaTepHasbl.

®dusuka: MaTepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIMJ, U30TOIIbI, PAJAUOAKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUYECKHI 3apsis, MPOBOJHUKH, MOIYINPOBOIHUKHU, TUIICKTPUKU, (POTOIIEMEHT,
BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHME BEIECTBAa, ra3, pPacTBOp, PacTBOPUMOCTb,
KpUCTalNIN4YCCKad pGH_IéTKa, CIIJIaBBI, (bl/IBI/I‘ICCKI/Ie BCJIMYWHBI, CIUHULBI U3MCPCHHUA, KOCMHUYCCKOC
IPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, OSKOCHCTEMa, MHUHEpPAIbHBIE YyIOOpEHHS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MHHEPATbI, TOPHBIE TOPOJBI, IOJIE3HBIC HCKOIMAEMEIE,
TOILITUBO, BOJIHBIC PECYpCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yIbTaThl OCBOEHUSI IPOrPaMMbl OCHOBHOT'O 001ero oOpa3oBaHUs JOCTHTalOTCA B
xoJle 00y4YeHHs XMMHUU B €IMHCTBE Y4eOHOI M BOCHHUTATEIHHOW NI€ATEIHHOCTU B COOTBETCTBHUHU C
TPaIULIUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHM ILI€HHOCTSIMH,
OPUHATHIMEH B OOIECTBE MpaBWJIaMH U HOPMAaMU TOBEIEHHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AIIHN 00YJarOIINXCSl.

JIM9HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS CHUCTEMOU
MO3UTHUBHBIX [EHHOCTHBIX OPUEHTAIMN U PACUIMPEHUE OIbITA JACATEILHOCTH Ha €€ OCHOBE, B TOM
YHUCJIE B YACTHU:

1) maTpMoTHYeCKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIICHHS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAy4YHOMY
HACJICUIO, TIOHMMAaHUWsl 3HA4YeHHWs XWMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIIAJETh JOCTOBEpHON HH(MOpManueld O MepefoBbIX AOCTHXKEHHUAX M OTKPBITHIX
MHUPOBOI U OTEUECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MHpa
1 00IIeCTBa;

2) rpa’kIaHCKOro BOCIIUTAHUSA:

MPEJICTABICHNUS O COLMAJIbHBIX HOPMax W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, YyueOHOMCCIIeI0BaTENbCKOM,
TBOPUYECKON © JpYrHmxX BUAAX JCATCIbHOCTH, TOTOBHOCTH K pPa3sHOOOpA3HON COBMECTHOM
NESTEIIbHOCTH TIPU BBIMOJTHEHUHM YYeOHBIX, MMO3HABATEIBHBIX 3a/1ad, BBIMOJTHCHUH XUMUYECKUX
OKCMIEPUMEHTOB, CO3JaHUU Y4EOHBIX TPOEKTOB, CTPEMIICEHHUS K B3aWMOMOHMMAHUIO U
B3aMMOIIOMOIIIM B IIpoIiecce ITON yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEJCHUE
Y TIOCTYIIKM CBOMX TOBAPUIIEH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pEHYECKUE MPECTABICHUS O BEIIECTBE M XUMUUYECKOU PeaKkIii, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLINE OCHOBY JJIS MOHUMAHHUSI CYIIIHOCTH
HAy4YHOU KapTUHBI MUpa, MIPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIDI,
B3aUMOCBSI3SX YEJIOBEKA C MPUPOJHOM CPEAOM, O POJIM XMMUU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;
M03HABATEJIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MIOJy4YE€HUE HOBBIX 3HAHUN [0 XUMUHU, HEOOXOIUMBbIE
TUTSE 0OBSICHEHU ST HAOITI0TAEMBIX TIPOIIECCOB U SIBJICHHI, TO3HABATEIBHON, HH(DOPMAIIMOHHOW U
YUTATEIHCKON KyIbTYpBI, B TOM YUCJIC HABBIKOB CAMOCTOSATEIBHOM PabOThI C Y4eOHBIMHU TEKCTAMH,
CIIPaBOYHOU JIUTEPATYPOU, JOCTYIMHBIMHU TEXHUYECKUMH CPEICTBAMU WH(POPMAITMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0 M TO3HAHMIO, JIO0O3HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMUIO, MPOCKTHOW M HCCIEI0BATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YEHUS B JajbHEHIIEM;

4) ¢opmMupoBaHus KyJbTYPbl 310POBbA:

OCO3HAaHHE IEHHOCTH >KHU3HHM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3MOpOBBI  00pa3 KHU3HU, OCO3HAHME TMIOCJIEACTBUII M HENPHUITHE BPEAHBIX IPHUBBIUEK
(ymoTpeOneHus ankoroysi, HApKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COONIOJCHUS TIPABUI
0€30MacHOCTH NP OOPALIEHUH ¢ XUMHUUYECKHMHU BELIECTBAMH B OBITY U peaibHON KU3HMU;

5) TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUICCKOMY M3YUYCHHIO MPOQECCHii U TpyJa Pa3IndHOTO POJa, YBAXKCHHUE K TPYIY U
pe3yabTaTaM TPYJIOBOH AESITENIbHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUU
0 XWMHUHU, OCO3HAHHBIM BBIOOP WHIMBUAYAIBHOW TPACKTOPUH NPOAODKEHUS OOpa3oBaHUs C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB H
noTpeOHOCTEH, yCHenHoi mpodeccnoHaIbHON AeITeTbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHI,



TOTOBHOCTb aJalITUPOBATHCS B MPOPECCUOHATBHON CPE/IE;

6) IK0JI0rHYeCKOro BOCIIMTAHUA:

HKOJIOTMUYECKH I1elecoo0pa3Hoe OTHOIIEHUE K MPUPO/IC KaK UCTOYHUKY JKU3HHU Ha 3eMiie, OCHOBE €€
CYIIIECTBOBaHMsI, TOHUMAaHUE [IEHHOCTU 3I0POBOTO M 0€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOILIICHUEC K CO6CTB€HHOMy (I)I/I3I/I‘-IGCKOMy U TNCUXHUYCCKOMY 3I0pPOBbHIO, OCO3HAHHC ILICHHOCTU
coOIOfCHHS TIPaBIJI 0€30TIACHOTO MOBEJCHHS NPU padoTe C BEIIECTBAMH, a TAKXKE B CHTYAIHX,
YIPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOACH;

CHOC06HOCTI/I NPUMCHATH 3HAHUWA, MOJYYaCMbIC MTpPHU H3YUCHUHU XWUMHUHU, JIA PCHICHUA 3a/a4,
CBSI3aHHBIX C OKPYXKAIOWIEW NPUPOJHONW Cpelo, Uil TOBBIIIEHUS YPOBHS HKOJOTMYECKOU
KYJIbTYpPbI, OCO3HAHMs TJIOOATBHOTO XapakTepa 3KOJOTHYECKHX MpoOsieM M MyTed UX pelieHus
MIOCPEJICTBOM METOJOB XHMHMH, SKOJOTMYECKOIO0 MBINUICHHS, YMEHHS PYKOBOACTBOBAaTbCA UM B
MMO3HABATEJIbHON, KOMMYHUKATUBHON M COIMATIbHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3ylbTaTOB BBIICISIOT 3HAUMMble 1  (OPMHUPOBAHUS
MHUPOBO33PEHUSI OOLICHAyYHbIE TOHATHUA (3aKOH, TEOpHs, NPUHIMII, THIIOTE3a, (akT, CUCTEMa,
MPOIECC, IKCIIEPUMEHT U JPYTOe€.), KOTOPBhIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJIAIOT HAa OCHOBC 3HAHUU U3 DTUX npeaMeToB (1)OpMI/IpOBaTB nNpeaACTaBJICHUEC O
[IEJIOCTHOM HAay4YHOM KapTWHE MHUpa, W YHHBEpCallbHble Yy4eOHbIC IeicTBUS (IIO3HABATENbHBIC,
KOMMYHHKATHBHbBIC, PETYJIATUBHBIC), KOTOpble OOECIeYrBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOATCIIBHOMY IINIAHUPOBAHUTO U OCYIICCTBJICHUIO yq€6HOI>'I ACATCIIBHOCTH.

Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe

nericrBus ba3zoBble JJornyeckue aeicTBu:

YMEHUsSI HUCIIOJIb30BAaTh MPUEMBI JIOTHYECKOrO MBIIUICHHUS NPU OCBOCHUM 3HAHUMW: PACKpbIBAaTh
CMBICTT XUMUYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe NMPU3HAKU, YCTaHABIMBATh B3aHMOCBS3b
C APYTUMH MOHSATHSIMH), UCIOJIB30BATh MOHATHS AJsi OOBSCHEHUS OTIEIbHBIX (PaKTOB U SBJICHHM,
BbIOMpATh OCHOBAaHUS U KPUTEPHUM IS KIACCU(PUKALMUKA XUMHUYECKHX BEIIECTB U XUMHUYECKHX
peaKuHﬁ, YCTaHAaBJIIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY OGBGKTaMI/I HN3YyUCHUA, CTPOUTH
JIOTUYECKUE PACCYXACHUS (MHIYKTUBHbBIC, ICAYKTHBHBIC, MO AaHAJIOTMH), J€JaTh BBIBOJALI U
3aKJIIOYCHUS;

YMCHHUC NPHUMCHATL B TMPOHCCCC TIO3HAHUA TTOHATUA (HpC,Z[MeTHLIC n MeTaHpeZ[MeTHBIe),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B XHUMHH, HPeoOpa3oBBIBATH HIMPOKO
MMPUMCHACMBIC B XHUMHU MOJCIIbHBIC TPCACTABJICHUA - XUMHUYECKUH 3HAK (CI/IMBOJI BHGMCHTa),
XuMHUYeckasi GpopMyiia U ypaBHEHHE XMMUUECKON PeakIUy - MPU PeIlIeHuU y4eOHOMO3HABATEIbHbBIX
3a/1a4, ¢ y4€TOM 3THX MOJEJIbHBIX MPEICTABICHUN BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YYa€MbIX OOBEKTOB - XUMUYECKHX BEIIECTB U XUMUUECKUX PEaKIUi, BBISBISTH 00IIKe
3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHbIE CBSA3M M IMPOTHUBOPEUMS B M3Y4aeMbIX Ipoleccax M
SABJICHUSIX.

Ba3oBrble ucciaenoBareJLCKHE AelCTBHUA:

YMCHHUC HCIIOJIb30BATH IMOCTABJIICHHBIC BOIPOCHI B KAaUCCTBC HHCTPYMCHTA IMO3HAHUA, 4 TAKIKC B
Ka4yecTBE OCHOBBI JUIsI (POPMHUPOBAHUS TUIOTE3bI MO IMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHre ombiTa IO IUIAHUPOBAHMIO, OpTraHU3allMM M MPOBEACHUIO  YUYCHHMUYECKUX
OKCIIEPUMEHTOB, YMEHHE HAOI0IaTh 332 XOJIOM IPOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0
pe3ynbrar, GOpMyIHUpOBaTh OOOOIIEHHS W BBIBOJABI 1O pe3ylbTaTaM MPOBEAEHHOTO OIMbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Patora ¢ undopmanmeii:

yYMEHHE BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IUYHBIX BUJIOB U (hopm
NPEJCTaBICHUS, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4HO-MOMYJsSIpHAs JIUTEpaTypa
XUMHUYECKOTO COJepKaHus, CIpaBOYHbIe mocolus, pecypcbl HTepHeTa), KpUTHYECKH OIICHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHITH pa3lW4YHbIE METOAbl M 3alpochl MpH IMOMCKe M 0TOOpe HH(pOpMaLUK H



COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOAUMBIX JJIsl BBINOJIHEHUS y4eOHBIX U TMO3HABATENbHBIX 3ajay
OTpeNIeIEHHOTO THUIA, TPHUOOPETCHHE ONbITa B 00JIACTH WCIOJb30BaHUS HHGOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIIAJICHHE KYyJIbTYypOW AaKTHMBHOTO HCIIOJIb30BAHMS PA3TUYHBIX
MOWCKOBBIX  CHUCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OopMy mpencTaBieHUs
uHPOpMALMM W WJUTIOCTPUPOBATH pelIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JAHAarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALUSMU;

YMEHHUE UCTIOJIb30BATh U aHAJIM3UPOBATh B Ipoliecce yueOHOM U UCCIe10BaTeIbCKON NeSITEIbHOCTH
UHGOPMAIIMIO O BIUSHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBAa M TPAHCIIOPTA HA COCTOSHUE
OKpY>Karolle MpUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHUS 33/1aBaTh BOIPOCHI (B XO€ AUaiora U (M) TUCKYCCHUHN ) TIO CYIIECTBY 00CYKIaeMOU TEMBI,
bopMynUpOBaTh CBOM MPEJIOKEHNUS OTHOCUTEIBHO BBIMOJIHEHUS MPEII0KEHHON 3a1aul; YMEHHS
MPEJICTaBIIATH MMOTYYCHHbIE Pe3yNbTaThl I03HABATEIBLHON JESATENIbHOCTH B YCTHBIX U MUCHMEHHBIX
TEKCTax; JeaTh MPE3EHTAINIO PE3YIbTATOB BHIMOIHEHHSI XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTO OmBITa, TA00PATOPHOI PabOTHI 110 UCCIETOBAHUIO CBOWCTB BEILIECTB, YUEOHOTO
IIPOEKTA);

yMEHHUSI Y4eOHOrOo COTPYAHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOW II03HABAaTENbHOW H
UCCIIEI0BATEIbCKON IEATELHOCTH MPU PELICHUH BO3HUKAIOIIMX Mpo0IeM Ha OCHOBE yuéTa oOImx
WHTEPECOB W COTJACOBAaHUS TO3WIMKA (00CYXKIEHUs, OOMEH MHECHHSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIINSI COBMECTHBIX JICHCTBUH, OMpeielieHue KPUTEPUEB 1O OI[CHKE KaueCTBa BHITIOJTHEHHON
paboTHI U ApYyTHE).

PeryasiTuBHble YHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONpPENeNsITh IeNu ACSITeNbHOCTH, IUIAaHUPOBAaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO AESITELHOCTD, BEIOUpATh Hanbosee
s exTUBHBIC CIOCOOBI pelIeHUsT YICOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIILHO COCTABIISITh
WM KOPPEKTUPOBATHh MPEJIOKECHHBIM aITOPUTM JCHUCTBHIM MPHU BBINOJHEHUHM 3aJaHUN C y4ETOM
MOJTyYeHUs] HOBBIX 3HAHMW 00 H3y4aeMbIX OOBEKTaX - BEIIECTBAX M PEaKIUsAX, OIICHWBATH
COOTBETCTBUE MOTYYECHHOTO PE3yNIbTaTa 3asBICHHON 1IeTM, YMEHHE HCIIOIh30BaTh M aHATTM3UPOBAThH
KOHTEKCTBI, TIpeijlaraéMbIe B YCIIOBUU 3aJaHHIA.

MNPEJMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB 110 OCBOCHHUIO 00S3aTENILHOTO COJACPKAHUSA, YCTAHOBIEHHOTO
JNaHHOH (henepabHOM pabodel MpOrpaMMoi, BBIACISIOT: OCBOCHHBIE OOYYAIOUIMMKCS Hay4HBIE
3HAHMS, YMEHUS B CIIOCOOBI JECHCTBUMN, cICIIMPUIECKUAE I IPEIMETHON 00macTi «XUMUs», BUJIBI
NESATENIbHOCTH 10 TMOJYYeHHIO HOBOTO 3HaHUS, €ro MHTEpHpeTanud, MNpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3JIMYHbBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xonuy oOydeHus B 9 KJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaThb
c(hOpMUPOBAHHOCTH Y OOYJAFOIIMXCSI YMECHUN

. pacKkpbiBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHATHUN: XHMHYECKHN JIIEMEHT, aToM,
MOJIeKyJla, WOH, KAaTHOH, AaHHMOH, IIPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJCHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHh OKHUCIICHUS, XUMHUYECKas peaklus, XUMHUYECKas CBS3b,
TeroBoi 3(deKT peakuuu, MoJb, MOJSPHBIH 00BEM, PacTBOpP, AIIEKTPOIMUTHI, HEIJICKTPOIUTHI,
DIIEKTPOJIUTUYECKAS JTUCCOLIMAIMS, pPEaKIMd HWOHHOTO OOMEHa, Karajau3aTop, XUMHUYECKOe
paBHOBECHE, OOpaTUMbIE U HEOOPATUMBIE PEAKIIUU, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHUCJICHHE U BOCCTAaHOBJICHHE, AaUIOTPONHUs, aM(pOTEPHOCTD,
XUMHYECKasl CBA3b (KOBaJIEHTHAs, MOHHAsI, METAJUTMYECKasl), KpUCTAJUIMUECKash PEeIETKa, KOPPO3HUs
METAJIJIOB, CIUIaBbl, CKOPOCTh XMMUYECKON peakluu, NpeaesibHO aomyctumas konnentpamus 1K
BELIECTBA;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSATH 3TH MOHITHS
IIPY OMMCAHUU BEUIECTB U UX MPEBPAIICHUN;
. UCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMUKY JJISi COCTaBJieHHs (POpPMYIJ BELIECTB U YpaBHEHHI

XUMHYECKUX PEaKIUM;



. OIPENIeNIATh BAIEHTHOCTh M CTENEHb OKUCJIEHUS XUMHUYECKUX 3JEMEHTOB B COCIUHEHMAX
pa3IMYHOrO COCTaBa, MPHHAUIEKHOCTh BELIECTB K ONPENENEHHOMY KIAacCy COEAMHEHUI 1o
(dopMmynaM, BUA XUMHUYECKOM CBS3M (KOBaJE€HTHAas, MOHHAs, METAJUINYECKas) B HEOPIaHUYECKUX
COEJMHEHUSX, 3apsA] HMOHA IO XMMHMYECKOH (opmyie, XapakTep cpenbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COCTUHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BEILECTBA;

. packpbiBaTh cMbIci Ilepuonnueckoro 3axkona JI. 1. MenneneeBa u 1eMOHCTpUPOBATh €0
IIOHMMaHME: OINHUCBHIBaTh M XapakTepusoBaTh TaOnuuHyro ¢opmy Ilepuoguueckoil cucTeMsl
XMMHUYECKHX 3JIEMEHTOB: PA3JIM4aTh MOHATHUS «IJIaBHas MNoArpynna (A-rpynmna)» U «1o0o4Hast
noarpynma (b-rpynma)», Mameie u OOJBIIME TEPUOMABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPHIE
UMEIOTCA B MEPUOJMYECKON Talmuie, € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOliee YuciIo MEKTPOHOB U paclpesieeHue Ux 1o
JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COEJIMHEHUI B MpeiesiaX MajblX EPUOIOB U TJIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

. KJIacCU(UIUPOBATh XHUMHUYECKHE OJIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XHMHYECKUE
peakiuu (10 YMCITy U COCTaBy Y4YacTBYIOIIMX B PEaKIMH BEIIECTB, 1O TEIUIOBOMY 3(pdeKkTy, mo
MU3MEHEHHUIO CTENIEHEN OKUCIEHNSI XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATh) O0IIHME U crieln(pUIecKre XUMHUYECKIEe CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJITBEPXk/as OMHCAHUE MPUMEPAMU MOJICKYJISIPHBIX M MOHHBIX ypaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PeaKIuii;

. COCTABJIATh YPABHEHUS AJIEKTPOJIUTUYECKON AUCCOLMAIMM KHCIIOT, ILIEJIOYed M COJeH,
NOJHBIE M COKpAII€HHBbIE YPABHEHUS pEaKkLUUid MOHHOIO OOMEHa, YpaBHEHUS peakiuii,
HNOJTBEPKIAIOIIMX CYILIECTBOBAHUE N€HETUYECKOM CBSI3U MEXAY BEIIECTBAMHU PA3JINYHBIX KJI1aCCOB;

. pacKpbIBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUH  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITUX PeaKLui;

. IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUECKUX MPEBPAIEHUN B Pa3JINYHBIX YCIOBUSAX;

. BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO OO

XMMHUYECKOTO 3JEeMEHTa Mo (opMysie COEAMHEHHUS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
IPOBO/INTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM peaKIni;

. COOJII0/1aTh MPAaBMIIA OJIB30BAHNS XUMHUYECKOI oCcy 101 1 1a00paTopHBIM 000pyJOBAaHHEM,
a TaKKe MpaBWiia OOpAIIEHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHMSMH IO BBIIOJHEHHIO
7a00paTOPHBIX XWMHYECKUX OIBITOB IO TOJYYEHHIO M COOMpPAHUIO Tra3000pa3HBIX BEILIECTB
(aMMHaKa ¥ yriieKucioro rasa);

. IIPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KAueCTBEHHBI COCTaB pa3IMYHBIX BEIICCTB!
pacro3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpOMHI-, HOAMI-, KapOoHaT-, ¢ocdaT-, cUiIMKat-,
cynb(at-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKHUX BEILECTB;

. NPUMEHATh OCHOBHBIC OIEpAlUU MBICIUTEIbHONW JEATENIFHOCTH - aHalW3 W CHUHTE3,
cpaBHeHHE, 00O0OIIEHHE, CHCTEMAaTH3alNIO, BBISBICHWE NPUYMHHO-CIEACTBCHHBIX CBS3E€U - Ui
M3y4YCHHUSI CBOWCTB BEIIECTB M XMMHWYECKUX PEAKINH, €CTECTBEHHO-HAyYHbIE METOJbI MO3HAHUS -
HaONIOZICHUE, W3MEpeHHe, MOJCIUPOBAHUE, DJKCIIEPUMEHT (peaJlbHBIi W MBICJIICHHBIN).
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