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00pa3oBaTeIbHON JACATEIBHOCTH YYHUTENS B IIKOJE TIO0 YueOHOMY Hnpeomemy
XUMHSL.

PabGouass mporpamma yuebroco npeomema siBnsercss dactbio OOIT OOO
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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEeIbHOH MpPOTrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU IPENOoJaBaHus Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTeNbHbIX opranusanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMUHM Ja€T NPEACTABICHUE O MEJAX, OOMIeH CcTpaTeruu oOydeHus,
BOCIIMTAHUS W pPa3BUTHS OOYJAIOMIUXCS CPEACTBaMHU Y4eOHOTO MpeaMeTa, yCTaHABIWBACT
00s13aTeNIbHOE TIPEJIMETHOE COJIEp)KaHKE, MPEIyCMaTPUBAET paclpelielieHHe ero Mo KiaccaMm |
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENseT KOJINIECTBEHHBIE
M KadeCTBEHHBIE XapaKTEPUCTUKH COJACPKaHUS, PEKOMEHIYEeMYI0 IIOCIIEI0BaTEIbHOCTh
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JIOTHKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONpeaAessieT BO3SMOXHOCTH TIpeMeTa s
peanu3anyu TpeOOBaHUI K pe3ylibTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaK)Ke TPEOOBAHHIA K pe3yIbTaTaM 00yICHUST XUMUAN
Ha YypPOBHE IIeJiel W3y4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITENIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHUsI.

3HaHWe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUarOIIErocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIIBHOM €MHCTBE MUpPa, BAXKHYIO POJIb UTPAOT (POPMUPYEMbIE XUMHEN
IIPEJCTABICHUS O B3aMMOIIPEBPALICHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B MIPUPOJE, O MyTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO pa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€3011acHOCTH, MPOOJIeM 31paBOOXpaH CHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allud BO3MOXHOCTEH Il camMopa3BUTHs U (opMHUpOBaHUS
KYJIBTYpBbl TMYHOCTH, €€ 001Iei 1 (YyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4yeOHOM  JESITENbHOCTH,  AKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOM JKM3HM, TaKk M B
po(hecCUOHAIBHON 1A TEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €JMHCTBO MPUPO/IbI U YEJIOBEKA, BJISETCSI OTBETCTBEHHBIM 3TAallOM B (pOPMUPOBAHUU
€CTECTBEHHO--HAayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHbIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyyaronuxcs.

JlaHHble HampaBlieHUs B OOyYEHHWU XMMHUHU OOECHeuuBarOTCs crenu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHME
00y4aroIMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACITbHBIX 3HAYMMbIX OHATHH OPraHu4YeCcKON XUMHH.

CtpykTypa colepaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ m3yueHuro. CojepkaHue CKIIAQABIBACTCS M3 CHUCTEMbI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMY BEIECTB B pPACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX MU
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEAOBATENbHO OT OJHOTO YPOBHS K JpYyromy,
BBIMIOJTHAS (DYHKUMU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHUS U TIOJTyYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHUKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 pPaHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMUPOBAHHE 3HAHUHM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITEIbHOCTH YeIOBEeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOTO XapakTepa, s3bIKa HayKH, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HaHMsI IPU U3yYEHUH BEUIECTB U XUMUYECKUX PEAaKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M UX MPUMEHEHUU B Yy4eOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEI0BATENbCKON AEATEIbHOCTH, OCBOCHUH MpaBUil O€3011acHOr0
oOpaleHys ¢ BEIECTBAMU B IIOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHUHATHUIO DPEUIEHUH, CIIOCOOHOI aganTupoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

— HAamnpaBJICHHOCTb OOydYeHHMs Ha CHCTEMaTH4YecKoe MpHoOIIeHHne OOydaromuxces K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4HbIM  METOJaM  IIO3HaHU,
(GOopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NeATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue oOmiel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHMBAThH SIBJICHUS OKPYXKAIOIIETO MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYyYEHHbIE IPH HU3YYEHUM XHUMUHM, MPUMEHATh WX MpPU pEHIeHUH TMpodiieM B
MOBCEHEBHOM JKU3HU U TPYAOBOU JEATEIILHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [IEGHHOCTH
XUMUYECKUX 3HAHUHM s BBIPAOOTKU HKOJIOTUYECKH LEIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHS CBOErO 3J0POBbSl M OKPYXKAIOUIEH NPUPOIHOMI
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEeH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HANIPaBIECHHOCTH AaJbHEUIIET0 00ydeHHS.



OOr11iee YUCIIO YacoB, OTBEACHHBIX JIJIS U3YYCHHs] XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEP/KAHUE OBYYEHUA

9 KVIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3akoH. Ilepuommyeckas cucrema xumMuueckux oaviemeHToB JI. .
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUH CBOMCTB XHUMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COECIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 2JIeMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3U. THUMBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUYECKOW PEmIETKH U BUJA XUMHUYECKOM
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KiaccaM HEOPraHMYeCKHUX COEIMHEHUH, IeHeTH4YecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMU4eCKUX peakiuil Mo pa3IudHbIM MPU3HAKaM (110 YUCIy U COCTaBy
YYacCTBYIOUIMX B pEaKIUM BEUIECTB, IO TemIoBoMYy 3(deKTy, Mo H3MEHEHHUIO CTeleHen
OKHCIICHUSI XUMHUYECKUX JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHUIO KaTaau3aTopa). JK30- U
SHJIOTEPMHUUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPABHEHHUS.

[Tonatne o ckopocTH XUMHYECKOU peakiuu. [ToHsTHE 00 O0OpaTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. IloHATHE O TrOMOreHHbIX M TIeTepOoreHHbIX peakuusx. llonsatue o
katanuze. IloHatne o xumudeckom paBHOBecuM. DakTOphl, BIUAIOLIME HA CKOPOCTh
XUMUYECKOH peakyy U MOJ0KEHNE XUMHUUECKOTO PaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENBHBIE PEaKIUH, 3JIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTaHOBUTENbHOM peakiuu. CocTaBleHUE YPAaBHEHUH OKHMCIMTEIbHO--BOCCTAHOBUTEIbHBIX
peaKuuii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOIo OanaHca.

Teopust >MEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHL U HEAIEKTPOJIUThl. KaTnonsl,
aHMOHBI. MeXaHU3M JUCCOLMAIMM BEIIECTB C Pa3IUYHBIMU BUJAAMU XUMHUYECKOHW CBS3H.
Crenenp auccouuanuu. CUabHbIE U Cl1a0ble 3JEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpaIll€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBoICTBa KHCIIOT, OCHOBAaHMH U COJIEH B cBeTe
NpEJCTaBICHUNA 00 SJIEKTPOJUTHUYECKON Jucconuanui. KauecTBeHHble peakIMM Ha HOHBI.
[TonsTHE O THIPONN3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM pEakUuu OT BO3ACHUCTBUS Pa3INYHBIX
(akTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCa IUCCOLMALUT
KHCJIOT, IIeJIo4Yed M cojei (BO3MOJKHO HCIIOJIb30BAaHUE BHJIECO MAaTEepHaliOB), IMPOBEACHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHUe
ocajka, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, HUIIOCTPUPYIOIIMX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui (FOpeHHEe, peakUuu pas3lIokKeHMs, COEAUHEHUS),



pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAYeCTBEHHBIX PEAaKIMid Ha HOHBI,
pelieHne SKCIepUMEHTAIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIC
crerieHn okucieHus. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUUYECKUE CBOWMCTBa Ha TpUMepe xXJopa (B3aUMOJEHCTBHE C MeETaulaMH, HEMETalulaMH,
menoyamu). XuopoBojopod. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleicTBre XJIopa U XJI0pOBOJAOPO/IAa HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuibl
Y X HAXOXKACHUE B TIPHPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHMsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOPOAa M Cepbl. AJUIOTPOIIHBIE MOTU(PHUKAIIMK KHCIOPOIa U cepbl. XMMHUYECKHE CBOWCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3MYecKue M XUMUYecKue cBoucTBa. OKCHIBI CEphl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3NYECKHE M XMMUYECKHE CBOWCTBA
(oOmme Kak TPENCTaBHTENS Kilacca KHUCIOT H CIEHU(pHUECKUe). XUMHUYECKUE peakiu,
JIeKale B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TOMydeHUs CepHOM KHcioThl. [IprMeHeHue
cepHol KucaoThl. Cou cepHON KUCIOThI, KAUeCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxaenue
ceppl M €€ COCNWHEHWH B TMpHpOJEe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cephbl (KUCIOTHBIE IOXIW, 3arps3HEHHE BO3IyXa W BOJIOEMOB), CITOCOOBI €ro
MpeI0TBPAILCHUSI.

OO6mrass xapakrepuctuka dieMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHHUs. A30T, pacmpocTpaHeHHWE B Mpupoie, Guznueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHAK, ero (GU3NYECKUe U XUMUUYECKHUE
CBOICTBa, Moy4ueHue u npumeHeHre. Colm aMMOHUS, UX (prU3NUecKre U XUMHUYECKHE CBOMCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THasi KUCIIOTa, €€ MOJIydyeHue,
¢dbusznueckue M XUMHYECKHE CBOiicTBa (0OIIMEe Kak MPEeACTaBUTENsl Kiacca KHUCIOT H
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MMHEPAIbHBIX
ynoOpenuii. XuMHueckoe 3arps3HeHHe OKpYXKarolle cpebl COeUHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIH, 3arps3HEHHE BO3.yXa, MOYBbI M BOA0EMOB). Dochop, amioTpomHbie MOAUPUKAIIH
docdopa, busndeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopnas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lMcmonp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUsS. YTJIepo]l, alUIOTPOIHbIe MOIU(DUKALIUY, PACIPOCTPAHEHUE B
npupoje, pusnveckre U XuMHIECKrue cBoicTBa. Ancopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriepona, ux (Gpu3ndeckue U XMMHUYECKHUE CBOWCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
HOJIydeHHE U MPUMEHEHHEe. DKOJIOTMYeCKHe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUINO0Te3a TI00aTbHOTO MOTEIUICHHUs KIIMMaTta, MapHUKOBBIN 3ddext. YrompHas kuciaora u e€
CONM, WX (U3MYEeCKHe W XMMHUYECKHE CBOICTBA, MOJydyeHHE M TNpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-woHBL.  Mcnonmp3oBanue  kapOOHaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHSX Yriiepoja
(MetaH, 9TaH, OJTWUJIEH, alleTWICH, STaHOJ, TJIHIEPUH, YyKCycHas Kuciota). [IpuponHsie
WCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOJAHBIA Ta3, HEPTh), MPOAYKTHl HMX MEpepadOTKH
(6eH3uH), UX poJib B OBITY M MPOMBIIITIEHHOCTH. [[OHATHE 0 OMONTOTHYECKH BaXKHBIX BEIECTBAX:



KHUpax, OenKax, yrieBoJaXx — W HX pPOJM B JKM3HHM YeJIOBEKa. MarepuanbHOE eIUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, TNOJyYeHHE M TPUMEHEHHE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpencrasienus o0 okcuae kpemuus (1V) wu
KpeMHueBoil kucynote. CUIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinne
CTPOWTENBHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, kene300eToH. [Ipobiembl
0€30I1aCHOTO MCIIOJIb30BAHMS CTPOUTEIHHBIX MAaTePHaIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii sIkcnepumenm:

n3ydeHre 00pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HaOIIOJEHHE MPU3HAKOB MX MPOTEKAHMS, OTbITHI,
oTpaxaromye (pU3NYECKue U XUMHYECKHE CBOICTBA rajOreHOB U MX COEAUHEHHH (BO3MOKHO
HCII0JIb30BAHNE BUJECOMATEPHUAIOB), O3HAKOMJIEHHE C 0Opa3laMu XJIOpUAOB (Tajlor€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEeIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHHE
BHJICOMATepHasIoB), HaOIIOJEHHE TIpollecca OOyrJIMBaHUS  caxapa TMOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEpHOM KUCJIOTHI, U3y4eHHE XMMHYECKUX CBOWCTB pa30aBIEHHOMN CepHOIl
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOI peaklMH Ha cynb(arT-uoH U HaONIO/IeHWE IMpH3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, ¢ochopa U UX COCAUHEHMI
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIOB), 00pa3iaMu a30THBIX U PochopHBIX ynoOpeHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMHaka, IpPOBEJIEHUE
Ka4eCTBEHHBIX pEaKUMid Ha HMOH aMMOHMA M (ocar-mOH M H3Yy4YE€HUE IPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO
UCIOJb30BAHUE BHUAEOMATEPHUATIOB), M3YUYE€HHE MOJENEeH KpUCTAIUIMYECKUX PEHIETOK ajMasa,
rpaduta, ¢yaIepeHa, O3HAKOMJIGHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTMBUPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTUBOra3a, MoJydeHue, coOupanue, pacro3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAueCTBEHHBIX PeakLui Ha KapOoHAT U
CWJIMKAaT-UOHbl M M3y4YE€HUE IPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MpOIyKLUeH
CHJIMKaTHOM IPOMBIIIJICHHOCTH, PELIEHNEe SKCIEPUMEHTANbHBIX 337a4 1Mo Teme «Baxueimue
HEMETaJJIbl U UX COCAUHECHUS».

MeTaJ/luIbl M UX COEAMHEHHSA

OOmiast XapakTepUCTHKA XUMHMUYECKHMX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX
noJsioxkenus B Ilepuoauueckoii cucteme xumuyeckux snemenToB 1. . MenneneeBa u cTpoeHust
atomoB. CTpoeHME MeTalioB. MeTajulMyeckas CBs3b M MeTaJuIM4YecKas KpHCTalJIMuecKas
peméTka. DIEKTPOXUMHUYECKUI psiji HanpspkeHud MetamioB. (DuU3MUECKHe U XUMHUYECKUe
cBoiicTBa MeTayuioB. OO1IME crocOOb! MOJMyYeHUss MeTasioB. [loHsATHE O KOPPO3UU METalIoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTajib, Yyr'yH, AIOPAIIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U MIPOMBIIIICHHOCTH.

[Ilenouynsle MeTauIbl: NOJI0KEHNE B [lepnoanueckoil cucteMe XUMUYECKUX JIEMEHTOB /[
N. MenneneeBa, cTpO€HHE UX aTOMOB, HaxO0XACHHE B Npupoae. PU3NUECKHE U XUMHUYECKHE
CBOMCTBa (Ha nmpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HAaTpuA U Kanud. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEUHEHNUN.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalbLMil: MoJiokeHue B Ilepuoamueckoi
cucreMe xuMuueckux anemeHtoB JI. M. MenzeneeBa, cTpoeHHE HMX aTOMOB, HaXOXICHHE B
npupone. dusnueckne U XUMUUYECKUE CBOMCTBA MarHus M KaJbliud. Baknellime coeluHEHUs
KaiblMs (OKCHUJ, THIAPOKCU, cOH). ZKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHHUS.



Anromunuii: nonoxxenue B Ilepuonmueckoil cucreme xumuueckux siemeHtos JI. U.
MenneneeBa, CTpoOEHHE aToMa, HaXoKJAeHUe B npupone. dusnueckre U XMMUYECKHE CBONCTBA
aIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUPOKCH/IA ATFOMUHHUSL.

Kenezo: mnosoxenue B Ilepuoanueckor cucreme xumudeckux saemeHto [l .
MenneneeBa, CTpoeHHE aToMa, HaXOXKJAeHHe B npupoje. dusnueckre U XUMHYECKUE CBOMCTBA
xene3a. Okeupnpl, ruapokeussl u conu kenesa (ll) m xenesza (l1l), ux cocras, cBoiicTBa u
[IOJIyYEHHUE.

Xumuueckuii sIkcnepumenm:

O3HAaKOMJIEHHE C o00pa3laMy METaNIOB M CIUIaBOB, WX (PU3MYECKHMMH CBONCTBaMH,
U3Y4YE€HHUE pE3yJIbTaTOB KOPPO3UM METAIOB (BO3MOYKHO HCIOJb30BAaHUE BHUIEOMATEPUAJIOB),
0COOEHHOCTEH B3aMMOJEMCTBYS OKCUAA KAJIbLIMS U HATPUS C BOJIOM (BO3MOXHO MCHOJIb30BaHUE
BUJIEOMATEpUAJIOB), HCCIIEJOBAaHME CBOMCTB KECTKOW BOJIBI, MpOIleccCa TOPEHUs »Kele3a B
KUCTIOpo/ie  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEpUATOB), MPU3HAKOB  IPOTEKaHUs
KAaueCTBEHHBIX pEaKIMil Ha MOHBI: MarHus, KajblMs, aFOMUHUA, UHKa, xene3a (I1) u xeneza
(11, memu (1), HaGMIOIEHKE U OMUCAHUE MPOIIECCOB OKPAIUBAHUS TUIAMEHH MOHAMH HATPHS,
KaJusl U KaJblKs (BO3MOXHO HCIIOJIb30BaHHE BUIEOMATEpUANIOB), UCCIE0BaHNE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJTIOMUHUS U THIPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BakHeilmme MeTaJuTbl U UX COEAMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 maTtepuainsl B MOBCEJHEBHOW JKU3HU YelIOBEeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XWMHUYECKUX peakiuil B ObiTy. IlepBas momomb Npu XMMHUYECKHX O0XKOrax u
OTpPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHE OKpyKarolei cpeabl (MpenenbHas JoMmycTuMasi KOHIEHTpalus
BemecTs, naiee — [1JIK). Poias xumun B perieHnn 3K0JIOTHIECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuasoB (CTEKIIO, CILIaBbl METAJIOB, MOJIMMEPHBIE MAaTEPUaJIbl).

Meosrcnpeomemmnie ceasu

Peanuzanus MexnpeaMETHBIX CBSI3€M MPU U3YYEHUH XUMUU B 9 Kilacce OCYLIECTBISAETCA
yepe3 UCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TIOHATUH, Tak M MOHSATHH,
SIBJISIFOLLMXCSI CACTEMHBIMU JJ11 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO LUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HaydHbIH (DakT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilaccUHKanus,  MEePHOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE, TAPHUKOBBIN 3 (EKT, TEXHOJIOTHSI, MaTepUalbl.

®du3nka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaaOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUM 3aps], MPOBOAHUKH, MOJIYIPOBOJHUKH,
JMAJIEKTPUKH, (OTODIEMEHT, BEIIEeCTBO, TeN0, 00bEM, arperaTHoe COCTOSIHME BEIIecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMYECKas pEeHIETKa, CIUIaBbl, (U3NYECKHE BEJIWYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, skocucTemMa, MHUHEpaJIbHbIE YI0OpeHUs,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBHI, INTATEIIbHBIE BELECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE MOPOJBI, IMOJIE3HbIE
HCKOIIa€MBIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0JIe OOYUCHHSI XMMHUU B CIIMHCTBE YYSOHOM M BOCIIMTATEIbHOU JCATSILHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO¥ MO3MTHBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHUE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW MH(OpMAIUEH O MEePEeIOBbIX IOCTHKCHUAX M OTKPBITHUAX
MHUPOBOIM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHHUS O COIHMAIBHBIX HOPMax W MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, ~ KOMMYHHMKAaTHBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  IIOJIC3HO,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOH M JPYIMX BHUAAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOM AEATEIBHOCTH IIPU BBINOJHEHHU YUeOHBIX, T03HABATEIBHbIX 33724,
BBITIOJTHCHUN XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOW y4eOHOU IesTebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE U IOCTYIIKA CBOHMX TOBAapHIICH C MO3UIMU HPABCTBEHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY IS
NOHMMAHHSl  CYIIHOCTH HAy4YyHOH  KapTHHbI ~MHpPa, MpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPO/IBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAIPABICHHBIC HA IOJYYCHHE HOBBIX 3HAHUI 10 XUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
MH(QOPMAIIMOHHOW U YHUTATENbCKOHW KYJIbTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIILHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, NOCTYHHBIMH TEXHHYECKHMHU CpPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIBCKOM JEeATENFHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3JIOpPOBBIH 00pa3 JKW3HH, OCO3HAHUE IIOCICACTBHNA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AKOTOJIS, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOICHHUS



mpaBwI 0€30MaCHOCTH MPH OOpAlIEeHUH C XUMHUYECKHMMH BEIISCCTBAMH B OBITY U pEabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
TPpyly W pe3yibTaraM TPYIOBOM JESATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XHUMHH, OCO3HAHHBIM BBIOOP WHIWBUIYATHHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaIbHON AeATENFHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJIalITUPOBATHCS B PO(ECCUOHATIBHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HMYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXaIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS] YPOBHS 3KOJIOTHYECKOMN
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIEISIIOT 3HAuYMMBbIE Ul (popMHUpOBaHUs
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPhIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPEAMETOB (POPMUPOBATH MIPEICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTHHE MHpa, U yHUBEpCalbHbIe y4eOHBbIC NEHCTBUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIE), KOTOpbIe obOecrneyuBaroT (HOpPMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NS TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMM:
pacKpblBaTh CMBICA XMMHUYECKHX MOHATHH (BBLIEIATH WX XapaKTEpHbIE MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH MOHATUSMU), UCIIOIBb30BATh MOHATHUS AJIS1 OOBSICHEHHS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIMI, YCTaHABIMBATh IPUUYNHHO-CIIEICTBEHHbIE CBS3H
MeXay 0OBEKTaMU W3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIE, 1eIyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yMEHHEe TMPUMEHSATh B MPOIECCe MO3HAHUS MOHATHS (MIPEAMETHBIC U METAINPEAMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJ DJIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pelIeHHHd YydeOHO-
MO3HABATENbHBIX 33/la4, C Y4YETOM OTHUX MOJEIbHBIX TMPEJACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHE WCIIOJIb30BaTh MMOCTABJICHHBIC BOTPOCHI B KayeCTBE WHCTPYMEHTA MO3HAHUS, a
TAaK)KE€ B KA4eCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpPETEHUE OMbITA MO IUIAHUPOBAHUIO, OPraHHM3aIlMd W TMPOBEICHUIO YUYECHUYECCKHX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOIIEcca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €r0
pe3ynbrat, (GOopMyIUpoBaTh OOOOIICHWS W BBIBOJBI 10 pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOUPAThH, aHATM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM TMPEICTaBICHHSI, TTOJTydaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICP)KAHUS, CIpPaBOYHBIC TOCOOMs, pecypchl HHTepHETa), KPUTHYECKH
OIICHUBATH MMPOTUBOPEUUBYIO H HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3JIMIHBIC METOJIBI ¥ 3aMPOCHI TIPH IMOUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOIMMBIX JUTS BBITIOJIHEHUS YIYCOHBIX U TTO3HABATEIBHBIX 33149
OTIPEJICIEHHOTO THITA, MPHOOPETEHUE OTBITa B OOJACTH WCIOJIb30BAHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO WCIOJIb30BAHUS PA3TMIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY IIpeICTaBICHUS
nH(OPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa9l HECIIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHME MCIOJIb30BaTh U aHAIM3UPOBATH B Tpoliecce Y4eOHOM M HCCleqoBaTeNbCKON
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBIE YHUBeEpPCaAJbHbIE y4eOHbIe 1eHCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe nuajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUS IPEACTABIATh MOJyYeHHbIEC PE3yabTaThl TO3HABATEIBHOMN JIEATEIILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pPe3yJbTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OIbITa, JA0OPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIHHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMKI (0O0CyxkaeHHs, OOMEH MHEHHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTeHUEe KPUTEPUEB IO OIIEHKE KayecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPENENATh 1IN AeATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBaTh U TPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBHIOMPATH
HaumOonee HPGEKTUBHBIE CHOCOOBI  pelieHus y4eOHbIX M TO3HABaTENbHBIX  3a7ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEIOKEHHBIH alTOPUTM JEHCTBHI MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJYYEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEII[ECTBAX U PEAKIUSAX, OICHUBATh COOTBETCTBUE MOTYYCHHOTO pe3yibTaTa 3asiBICHHOU IENH,
YMEHHE MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEIaraeMbI€ B YCIIOBUU 3aIaHUN.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pPE3YIbTATOB IO OCBOCHHIO O00S3aTENBHOTO COJEPIKaHUS,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabouell MporpaMMoOM, BBIIENAIOT: OCBOCHHBIC



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue Ui
IpeIMeTHON obnacTu «XHUMHS», BHUIBl ACATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro

UHTEpIIpETALNY, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaIUX.
K xoniy oOyuenus B 9 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IMOHSATHH: XUMHUYCCKHA DJIEMEHT, aTOM,
MOJICKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIIOKHOE BEIICCTBO, BAJICHTHOCTD,
AEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHHS, XMUMHYECKas PpEaKIHs, XUMUYIecKas
CBsI3b, TCTUIOBOUW dPQPEKT peakuu, MOJIb, MOJISIPHBI 00BEM, PacTBOP, ICKTPOIHTEHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAs] JTUCCOLMAIUS, pEaKIMd WOHHOTO OOMEHa,
KaTajgu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEaKIINH,
OKHCJIUTEITFHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  OKUCIIHTEIh,  BOCCTAHOBUTEIID,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, aJIOTPOIHUs, aM(OTEPHOCTh, XHMHYECKAs CBS3b
(KOBaJIcHTHAsl, WOHHAs, METAUIMYECKas), KPUCTAUIMYECKAs pemIéTKa, KOppo3us
METAJUIOB, CIUIaBBl, CKOPOCTh XHUMHYECKOH pEakIuu, IMPeaeiIbHO JIOMYCTHMAs
koHueHtpamus [1/IK BemecTna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHH M MPUMEHSTH ITH
TTOHATHS IPU OMMCAHUY BEIIECTB U X MIPEBPAICHHIA;

WCIIOJIb30BaTh XHMHUYCECKYI0 CHMBOJIMKY JIUII COCTaBJICHHUS (OPMYJ BEIICCTB H
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

OTIPEIeNIATh BAJEHTHOCTh M CTENEHb OKHUCICHHUS XHUMHYECKUX DJJIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTaBa, MPHUHAISKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COEAMHEHUU Mo ¢opmysiaMm, BUJI XUMUYECKOW CBA3M (KOBaJEHTHAas, MOHHAs,
MeTaJlyInyeckasi) B HEOPraHWYECKUX COEJMHEHUSX, 3apsA]l HOHAa IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, THUI
KPUCTAIIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBRA;

packpbiBaTh cMbici [leproauueckoro 3akona J[. 1. MenzaeneeBa u AeMOHCTPUPOBATH
€ro MOHUMAaHHE: ONHUCHIBATh M XapakTepu3oBaTh TabiuuHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnonarpymmna (A-
rpynmna)» u «mnobounas mnoarpynna (b-rpymma)», maneie u  OOJNbLIME MEPUOJIBI,
COOTHOCHUTh O00O3HAYEHUS, KOTOpPbIE HMEIOTCA B MEPUOJUYECKON Tabmuie, ¢
YHUCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHMUYECKUX DJIEMEHTOB (COCTaB U
3apsn sapa, o0Iee YUCio 3JIEKTPOHOB U paclpeesieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB JJIEMEHTOB U HX
COEIMHEHUN B TpeJeax MalblX MEPUOOB U TIABHBIX MOJATPYII ¢ YIETOM CTPOCHHS
WX aTOMOB;

KIIaCCU(UITMPOBATH XUMHUYECKHUE AJIEMEHThI, HEOPraHNYEeCKHUE BEIIEeCTBA, XUMUUYECKUE
peakiuu (MO0 YUCIYy W COCTaBY yYAaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETIeHEH OKUCICHHSI XUMHUECKUX 2JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) 0OIME M crhenudUuecKkue XUMHYECKHE CBONCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPIKIasi OMHCAHUE MPUMEPAMU MOJIEKYISIPHBIX U
WOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHIA;

COCTaBIISATh YPABHEHHSI AJNEKTPOJIUTUYECKON TUCCOLUAIIUN KUCIIOT, IIeIoUel U CoJeH,
MIOJIHBIE U COKPAIEHHBIC YPaBHEHUS peaklnii MIOHHOTO 0OMEHa, YpaBHEHHsI peaKini,
MOATBEPKIAIONIUX  CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXKIY BeEUIECTBAMU
Pa3IUYHBIX KIIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa STUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTU OT HUX CTPOEHHUS, BO3MOXXHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO JIEMEHTa 0 (opMysie COSIMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOMN PEaKInu;

coOnrofaTh TMpaBWiIa IOJB30BAHUS XHMHUYECKOW TMMOCYIOW ©  J1ab0paTopHBIM
o0opy/moBaHMEM, a TakkKe IMpaBWiIa OOpamIeHUs C BEMECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB 1O MOJTYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIUU, TOJITBEPKIAIONINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CUJIMKAT-, Ccylbdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3YYCHHBIX
METAaJIJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON NEATEIbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, O00O0OIIEHNEe, CHUCTEeMATHU3aIMI0, BBISIBJICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl WM3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMH, €CTECTBEHHO-
HaydHbIE METOJbl TO3HAHUS — HAOMIOJECHHWE, W3MEpPEeHHe, MOJACIMPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIA U MBICTICHHBIN).



9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabublie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Paznes 1. BemecTBo U XuMH4yecKne peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUYECKUX 4 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapakKTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 1 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COCITMHEHUS
OO11ast XxapaKTepUCTUKAa XUMUYESCKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COCITMHEHUS
OOr11ast XapaKTepUCTUKA XUMUYESCKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 1 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pazpea 3.

MeTaNIbl 1 X COeTUHEHUS
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31 B . 16 bubmuoreka [JOK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU A https://m.edsoo.ru/7f4la636
. bubnmoreka [JOK
32 Obuwe crofcTsa METaIIOR 4 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [IOK
. CIICCTBA U MaTCpHaAJIbl B JKU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6moreka [IOK
C3EPBHOE BpeMi https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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