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1.INIOACHUTEJBbHASA 3AIIMCKA

OO0masi XapakTepuCTHKA Y4eOHOro npeamMera «XuMus»
[Iporpamma o XMMuU Ha ypoBHE OCHOBHOTO 00111ero oOopa3oBanus (9 kigacc) cocTaBieHa HAa OCHOBE

TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHON 00pazoBaTENbHOM MPOTPaMMbl OCHOBHOTO OOIIETO
oOpaszoBanusi, mnpexacraBieHHblx B PI'OC OO0, a Takke Ha OCHOBE paboueil mporpaMMel
Bocrutanusi MAOY COII Ne 14 u ¢ yd4éToM KOHULEIMIMU MPENoJaBaHus Y4eOHOro MpeameTa
«XuMus» B 00pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM Aa€T TMPEINCTAaBICHUE O LEIIX, OOWIEH cTpaTernu OOydeHWUs,
BOCIIMTAaHUS W Pa3BUTHS OOyYarOIIMXCsS CpEACTBAMU YYEOHOTO TIpeAMETa, yCTaHABIMBACT
00s13aTeNIbHOE TIPEJMETHOE COJICpKaHue, MPEeIyCMaTPUBAET paclpesiesieHue ero Mo Kjaccam u
CTPYKTYpHUPOBaHHUE TIO pa3zeiaM M TeMaM MPOTPaMMbI IO XUMHH, ONPEIeIIseT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHbBIE XapaKTEPUCTHKH COJICpIKaHMUA, PEKOMEHTyeMYIO
MOCIIEIOBATEIILHOCTh HM3YYCHUS XHUMHH C YY4ETOM MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKU Y4eOHOT'O TPOIlecca, BO3PACTHBIX OCOOCHHOCTEH OOYyJaroniuxcs, ONpeaesseT
BO3MOKHOCTH TpeIMeTa Uil peain3alliil TpeOOBaHW K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHOM TMpOorpaMMbl Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs, a TakkKe
TpeOOBaHMH K pe3yJabTaTaM 00yUeHHsI XHMHUY Ha YPOBHE IIeJIel N3yIeHHUs IPeMEeTa M OCHOBHBIX
BHJIOB y4eOHO-TIO3HABATEIFHON JEATEIBHOCTH OOYYalomIerocsi 10 OCBOCHHUIO y4eOHOTO
COJICpKAHMS.

3HaHUE XUMHH CITY)KUT OCHOBOU JUTsl JOPMHUPOBAHKSI MHPOBO33PEHHS 00YJaIOIIETOCs, €ro
MIPEJCTAaBICHUI O MaTEPUAIBHOM €JMHCTBE MUPA, BAYXKHYIO POJIb UTPAIOT POPMHUPYEMBIE XUMHUEH
MIPEJICTaBJICHUS O B3aMMOIPEBPAIICHHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPHUPOJIE, O MyTAX
pemieHus THOOANbHBIX MpPOOJieM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30macHOCTH, PoOIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:
cHocoOCTBYET peau3aliu BO3MOYKHOCTEH JUIICAaMOPa3BUTHS u
(dbopMHpOBaHUS KYJIBTYPbI IMYHOCTH, €€ 001Iel U PYyHKINOHAIBHON rpaMOTHOCTH; BHOCUT
BKJIaJ B (pOpMHUpPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEN 00yJaromuxcs,
HABBIKOB HX CAMOCTOSITEIbHOM  y4eOHOM IeATeNbHOCTH,
AKCIIEPUMEHTAIILHBIX U HCCIeIOBAaTEeNbCKUX YMEHUM, HE0OXO0IUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B IPO(ECCHOHATBHOMN I TeIbHOCTH;
3HAKOMHUT €O CHEHU(HUKON HAYYHOT'O MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI IEJIOCTHOIO
B3TJIs71a HA €IMHCTBO MPUPOJIbI U YEIIOBEKA, SIBISETCSI OTBETCTBEHHBIM 3TAaNioM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO- HAayYHBIM
3HAaHUSIM, K TPHUPOJE, K UEIOBEKY, BHOCHUT CBOM BKJaJ B HKOJIOTHYECKOE 0Opa3oBaHuE
00yJaromuxcs.

JlanHble HampaBiieHUs] B OOy4eHHH XMMHU OOECHEeUMBAIOTCS CHEeUU(UKON coaepKaHus
y4eOHOTO TMpeaMeTa, KOTOPBIM SBISETCS NENAarormyeckd aJanTHPOBAHHBIM OTPAKEHUEM
0a30B0Oil HAYKN XMMUU Ha OTIPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHsS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMMUCs CUCTEMBI IIePBOHAYAIBHBIX TOHSATHI XUMUHU, OCHOB HEOPTraHWUYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHITHUN OPraHUYECKOW XUMUH.

CtpykTypa coaep)kaHHUs MPOrpaMMbl N0 XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usyueHuro. CoJiep’kaHue CKJIAJbIBAETCS M3 CHCTEMbl HMOHSTUH O XUMHYECKOM
JJIEMEHTE U BELIECTBE M CHUCTEMbl NOHATUH O XuMUYeckod peakuuu. OOGe ATH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO NPUHIMITY IOCIIEIOBATEIBHOIO Pa3BUTHUS 3HAHWM HAa OCHOBE
TEOPETUYECKUX MPEJCTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanyeckoro 3akona J[. . MeneneeBa Kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHS O CTPOCHUH aTOMa M XUMUYECKOM CBSI3H,

—  TpeICTaBIEHUN 00 IEKTPOJUTUUECKON TUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teoperndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMITUPHYECKH IOTYYCHHBIX H
OCMBICIICHHBIX (DaKTOB, PpPa3BUBAIOTCS IMOCIEIOBATEIHFHO OT OJHOTO YPOBHA K JIPYromy,
BBITIONTHSSL (DYHKIIUHU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS W BO3MOMXKHOCTEH
MPAKTUYECKOTO MPUMECHEHHS U TIOJyYEHHUS U3y4aeMbIX BEIICCTB.

OcBoeHHME MPOTpaMMBI TIO0 XHUMHHU CIOCOOCTBYET (OPMHPOBAHHMIO TIPEJICTABICHUS O
XUMHUUYECKON COCTABJISIONIEH HAYyYHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOW MPHUPOIBI,
IIEHHOCTHOTO OTHOIIICHUSI K HAYYHOMY 3HaHHUIO M METOJaM TO3HAHUA B Hayke. M3ydeHue Xxumun
MPOWCXOAUT C TPHUBICYCHUEM 3HAHUW W3 paHEE W3YYCHHBIX YyUYEOHBIX TPEIMETOB:
«OKpyXarolmuii  MUp»,

«buonorus. 5-7 kinacce» u «du3uka. 7 KiIacey.

[Ipu n3ydeHun XUMUHU TPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUUYECKOU HAYKH KaK
00J1IaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JCATEIHHOCTH YEJIOBEKa U KaK OJTHOTO
M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI. 3agavya ydeOHOro MpeaMeTa COCTOMT B (JOPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUHW — Ba)KHEHIIHMX (PAKTOB, MOHATHHA, 3aKOHOB U TEOPETHYCCKUX
MOJIOKEHUI, JOCTYITHBIX O00O0OIIEHNIT MHPOBO33PEHUECKOTO XapakTepa, S3blKka HayKH, B



MPUOOIICHUH K HAYYHBIM METOJIaM TTO3HAHUS MTPU U3YUCHHUH BEIIECTB U XUMHUYECKUX PEaKInid, B
dbopMHUpOBaHMHM ¥ PA3BUTUU TIO3HABATEIBHBIX YMEHUH H WX NPHUMEHEHWH B y4eOHO-
[I03HABATEIbHON U y4eOHO-UCCIIEI0BATEIbCKON JESITENbHOCTH, OCBOCHUM MPaBUJI O€3011aCHOTO
oOpalleHus ¢ BeIeCTBaAMU B TIOBCETHEBHOM JKU3HHU.

Lean u3ydyenus yaeOHOro npeaMera « XuMus»

[Ipu w3y4eHWH XMMHM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs BAXKHOE 3HAYCHHE
nproOpeNu TaKKue e, KaK:

—  (opmupoBaHUE MHTEIUICKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIFHOMY IPHHATHIO PEIICHWH, CIHOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIIOBHSIM KHU3HH;

—  HampaBJIEHHOCTh OOy4YeHHsS Ha CHCTEMAaTHYECKOe MPHOOLICHHE OO0yJaromuxcs K
CaAMOCTOSITEIbHOW ~ TO3HABATENBHOM  JIEATENBHOCTH, HAYYHBIM  METOAaM  ITO3HAHHWA,
(hopMUPYIOITUM MOTHBAIIMIO U PAa3BUTHUE CTIOCOOHOCTEN K XUMUU;

— o0OecreueHne YyCIOBUN, CHOCOOCTBYIOIIMX NPHOOPETEHUI0 OOYYaAIOIIMMUCS OIIbITa
pa3HOOOpa3HOW NEesATENFHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMTIETEHIIHH ), IMEIOIINX YHHUBEPCATbHOE 3HAYCHUE JIUTsl Pa3IMYHBIX BUJOB JCATEIBHOCTH;

—  (opmupoBaHue 00mel (HYHKIIMOHATHPHON W €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B
TOM YHCIIe YMEHUH OOBSICHATH U OIICHUBATH SIBIICHHS OKPYKAIOIIETO MUPA, UCTIOJb3Ys 3HAHUS U
OTIBIT, TIOJIyYCHHBIC TPU M3Y4dCHUH XUMHUHU, TNPUMEHATH WX TMPH pEIICHHH TpodJieM B
ITOBCETHEBHOMW KU3HU U TPYJOBOM ACSITEIBHOCTH;

—  ¢opMupoBaHue y oOOyyaroUMxcs T'yMaHUCTHYECKMX OTHOIICHUH, TMOHUMAaHUS
LEHHOCTH XUMHUYECKHX 3HaHWM Ui BHIPAOOTKU SKOJOTHYECKU Le1ecooOpa3HOro MOBEIEHUS B
ObITY W TpPYAOBOW MAESTEIHLHOCTH B LEISIX COXPAHEHHUS CBOETO 3[0POBbS M OKpYXaromleu
MPUPOIHON CpeIbl;

— pa3BUTHE MOTHBAallUM K OOY4YEHHWIO, CIHOCOOHOCTEH K  CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHS OOLIEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTHU K
OCO3HAHHOMY BbIOODPY POl U HANTPABJIEHHOCTHU JalIbHEHIIIEr0 00y4YeHHU .

MecTo y4eOHOro npeaMera « XuMush» B y4eOHOM IJIaHe
OOmiee 4YKMCIO 4YacoB, OTBEIEHHBIX JMJIsi H3Y4YEHHs XHMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, coctapisgeT 136 yacos, B 9 kiacce — 68 yacoB (2 4yaca B HEJIEIO).



2.COJAEP)KAHUE YYEFHOI'O ITPEJIMETA «XUMMSI» 9 KJIACC (68 YACOB) (FA3OBBII
YPOBEHD)
BemecTBo M xuMnueckasi peakuusi

Ilepuoguueckuit 3axkoH. llepuommyeckas cucrema XxuMudeckux oviemeHtos J[. .
MenneneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMH CBOWCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajlus, KalblUsi U HUX COECIMHEHUH B COOTBETCTBUU C
I0JIOKEHUEM 2JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJAbl XUMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PEHIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIETKY U BU1a XMMHUECKOM CBSI3U.

Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHMX BEHIECTB. XMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM KJlaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XMMHUUECKUX peakuil Mo pa3iIUYHbIM MpU3HAKaM (110 YMCIy U COCTaBy
YYacTBYIOIIMX B pEaKUUU BEHIECTB, IO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHUIO CTeleHen
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTajlu3aropa). JK30- U
SH/I0TEPMHUUECKUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHMSI.

[lonsitne o ckopoctu xumuueckoil peakuuu. [lonstue 06 oOpaTUMBIX U HeOOpaTHMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsTue o
karanu3e. [lonsTe o xXumudeckoM paBHOBecHH. DakTOpbl, BIMSIONIME HA CKOPOCTh
XMUMHYECKON peaKlMU U MOJIOKEHNE XUMUYECKOTO paBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, D3JICKTPOHHBIN OallaHC OKHMCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHWE YPaBHEHHHM OKHCIUTENIBHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHNEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopust 3MEKTPOTUTUUECKON AUCCONMALIMKU. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JHCCOLMALMM BEIIECTB C PA3IMYHBIMU BHJIAMH XUMHUYECKOW CBS3U.
Crenens auccoruanuy. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakiun monHoro oomeHa. YCIOBHUS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, TMOJHBIC U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCIOT, OCHOBAHMM U COJIEH B CBETE
Mpe/ICTaBICHU 00 AIIEKTPOJIMTUYECKON nuccounanuu. KauecTBeHHbIE peakMUd Ha HOHBI.
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuii 3kcnepumenm:

O03HAKOMIIEHHE C MOJEISIMU KPUCTAUNIMYECKHX PEIIETOK HEOPraHMYEeCKUX BEIIECTB —
METAJUIOB M HeMeTauioB (Tpadura W aiMasza), CIOXKHBIX BEIIECTB (XJOpHaa HaTpus),
HCCIEA0BaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOW peakiuu



OT BO3JACHCTBHA DPA3IUYHBIX (DAaKTOPOB, HCCIECTOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, MIpolecca JUCCOLUAUU KUCIIOT, 1EI04Yed U coiel (BO3MOXKHO MCIOJIb30BaHUE BUIECO
MaTepUaJIOB), MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKAHUS peakUuil
MOHHOTO oOMeHa (oOpa3oBaHME OcajKa, BBIJEJICHHE Ta3a, 00pa3oBaHWE BOJbI), OIBITOB,
WJUTFOCTPHUPYIOUIUX TPUMEPHl OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIuid (TOpeHue, peakinuu
pa3joKeHusi, COEIUHEHMS), paclo3HaBaHUE HEOPraHMYECKUX BEIIECTB C  I[OMOILBIO
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTaJuuibl U HX coOeIMHEHUS

OOmiass xapaKTepucTHKa TrajJoreHoB. (OcOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTE€pHbIE
CTCIICHU OKMCIICHUA. CTpOCHI/Ie n (I)I/I3I/I‘~IGCKI/IG CBOMCTBA MMPOCTBIX BCHICCTB — TaAJIOI'CHOB.
XUMHYEeCKHEe CBOMCTBAa Ha MpHUMepe Xjopa (B3aMMOJCICTBHE € MeTaUlaMM, HeMeTallJIlaMH,
mienioyamu).  Xijopoogopon. ConsHas KHUCIIOTa, XWMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. J[eficTBre Xjaopa U XJI0pOBOIOPOIA HA OPraHU3M YelIOBeKa. BakHeume Xsmopuasl
U X HaXOXJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOGEHHOCTH CTpOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJUIOTPOINHBIE MOAU(UKAIIMM KUCIOpPOAa U cepbl. XUMHUYECKHE CBOMCTBA
cepol. CepoBojopoa, CTpoeHue, (U3MYEeCKHe M XUMHUUYecKre CBOMCTBA. OKCHUIBI CEphl Kak
MNpEACTAaBUTCIIN KUCIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTAa, (bHSI/I‘IeCKI/IC A XAMHYECKHE CBOICTBa
(oOmme Kak NpEeACTaBUTENs Kilacca KHUCIOT U crneuuduueckue). XUMUYECKHE pPEaKIHH,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO CHOc00a MOoJIydeHUs cepHoil KHucioThl. [IpumeHeHue
cepHoit KuciaoThl. Coti CepHOM KUCTOTHI, KAUeCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxaeHue
ceppl M €€ COEOUHEHHMI B TIpupoae. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIICH Cpeibl
COEIMHEHUSIMU cepbl (KHCIOTHBIE NOKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPAILCHUSI.

OO6mrast xapakTtepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTEMEeHH OKHUCIEeHUA. A30T, paclpocTpaHeHHE B NpuUpoje, (QHU3NYECKHe U
XUMHUYEcKue cBoiicTBa. KpyroBopoT azoTa B npupojae. AMMHUAK, ero Gu3nuecKkue U XUuMUYECKUe
CBOICTBa, MoJdy4yeHue u npuMeHenre. Conu aMMOHHUS, UX (PU3MUECKHE U XUMUYECKHE CBOMCTBRA,
npuMeHenue. KauecTBeHHass peakiusi Ha HOHbI aMMOHHMS. A30THasl KHUCIOTa, €€ MOJy4YeHHeE,
¢busznueckue M XUMHUYECKHE CBOMCTBa (0OlIue Kak TpPEeACTaBUTENsl Kjacca KHUCIOT U
cnenuduueckue). Mcnonp3oBaHWe HUTPATOB M COJIEH aMMOHHS B KadeCTBE MHMHEPAJIbHBIX
ynoopeHuil. XuMudeckoe 3arps3HeHHe OKPYXKAIOIel cpebl COeNMHEHUSIMHU a30Ta (KHCIOTHbBIE
O, 3arpsi3HEHUE BO3AyXa, IMOYBBl M BOJM0EMOB). Docdop,



aioTpornHbie Mogudukanuu docdopa, pusnueckue u xumudeckue cporicta. Oxcua pochopa
(V) u pochophas kucnora, pusnyeckue U XMMUYECKUE CBOWCTBA, TMOydeHue. Vcnonb3oBanue
¢docdaToB B kauecTBe MUHEPATBHBIX YIOOPEHUH.

OOmast xapakrepuctuka 371eMeHTOB [VA-rpynmnbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEepOJ, aTIOTPOIHBIE MOIU(BHUKAIINH, PACIIPOCTPAHEHUE B
npupojie, pU3nUecKre U XMMHUIECKHe CBOMCTBa. Ancoponusi. KpyroBopor yrieposaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUEe U XUMUYECKHE CBOWCTBA, AEWCTBUE HA KUBbIE OPraHU3MBL,
MOJIyYCHUE W MPUMEHEHHE. DKOJOTHYECKUE MPOOJIEeMBI, CBSA3aHHBIE C OKCHaIOM yriepoaa (IV),
TUIO0TE3a IV100aJbHOTO MOTEIUIEHHs KIMMaTa, MapHUKOBBIA A(PQeEeKT. YToiabHas KUCIOTa U €€
CONM, WX (PU3MYECKUE M XUMHUYECKHE CBOWCTBA, IMOJydeHHWE W TIpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbL.  Mcnonb3oBaHune — kapOOHAaTOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEIILCKOM XO3SIHCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX Yriepoja
(MeraH, 3TaH, JTWJIEH, alleTWJIEH, JTAaHOJ, IJIMLEPHH, YKCycHas Kuciorta). IIpupoanbie
HCTOYHUKU YIJIEBOJOPOJOB (Yrojb, MPUPOAHBIN Tra3, HedTh), MPOAYKTHI HX MEepepadOTKU
(6eH3uH), UX POJIb B OBITY U TIPOMBITIUICHHOCTH. [oHATHE 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBojJax — M HUX POJM B KU3HMU ueloBeka. MarepuanbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4eHHE U IPUMEHEHHUE.
Coenunenus kpemHusi B mpupoje. OOuue mnpenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHueBoi kucnote. CHUIMKAThI, UX MCIIOJIb30BaHKE B ObITY, B MPOMBIIUIEHHOCTH. BaxxHeiimue
CTPOMTENIbHBIE MaTepHallbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BaHUS CTPOUTENBHBIX MAaTEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepuUMeHm:

M3y4yeHHue oO0pa3I0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIOTHI, IPOBEICHHE
KAaueCTBEHHBIX pPEaKIuil Ha XJIOPUI-HUOHBI U HaOMIO/eHUE MPU3HAKOB UX MPOTEKaHHUs, OIBITHI,
oTpaxaromue (u3nueckue U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COEAMHEHUU (BO3MOXKHO
UCII0JIb30BAHME BUJEOMATEPHANIOB), O3HAKOMIIEHHE C OO0pa3lamMu XJIOPHIOB (TaJOr€HUIIOB),
O3HaKOMJIGHHE C oOpasuamMud cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpUANIOB), HaAOMIOJEHHE Ipoliecca OOYriIMBaHHWS — caxapa TMOJ  JIEHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3ydeHHE XUMUYECKUX CBOWCTB pa30aBICHHON cepHOM
KHUCJIOTBI, NPOBE/ICHUE KAUeCTBEHHON peakuuu Ha cyiab(dar- MOH U HAOIIOJeHHE MpH3HAKa e&
MPOTEKAHUS, O3HAKOMJICHHE C (U3NYECKUMHU CBOiicTBamMM  a3oTa, (Gochopa U  HX
COeIMHEHUIN (BO3MOXKHO HCIOJIb30BaHUE



BHJICOMATEPUAIIOB), 00pa3aMu a30THBIX M (HOCPOpPHBIX ymOOpeHUul, moirydeHue, coOupaHue,
pacro3HaBaHUE U U3YYCHHE CBOWCTB aMMMaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUMNA HA WMOH
amMmMoHHMsiT ®u (Qocdar-uOH W H3YyYCHHE TPU3HAKOB WX MPOTEKAHUs, B3aMMOJICHCTBUEC
KOHIICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI €  MeIbl0  (BO3MOXKHO  HCHOJb30BaHUE
BHJICOMATEpPHAJIOB), M3y4Ye€HUE MOJIEJEH KpPUCTAUIMUYECKUX pemEToK anMasza, Tpadura,
¢dymiepeHa, 03HaAKOMJICHHE C TIPOIECCOM aICOPOITUU PACTBOPEHHBIX BEIICCTB aKTUBHPOBAHHBIM
yraéM W yCTPOWCTBOM MPOTUBOTA3a, IOJydeHUE, COOWMpaHHWe, pacliO3HABAHWE W W3YYCHUC
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJACHUE KAaYECTBEHHBIX PEaKIMi Ha KapOOHAT U CHUIIMKAT-HOHBI
U U3Y4YCHHE TMPU3HAKOB HMX MPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIHUEH CUIMKATHOU
MIPOMBIIIJICHHOCTH, PEIIEHNEe SKCIIEPUMEHTAIIBHBIX 3ajad 1o tTeme «BakHeine HemeTamisl U
X COCIUHCHUS.

MeTalJbl M MX COeIMHEHHUSA

OO0mrast XapakTepUCTHUKA XUMHUYECKUX OJJIEMEHTOB — META/VIOB HAa OCHOBAaHMHM MX
noJjioxkeHud B [lepuoanueckoit cucreMe xumuueckux anemeHToB . . Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Merauimueckas CBA3b M METAUTMYECKas KPUCTAJTUYECKas
pelmeéTKa. DNEKTPOXUMUYECKUN psii HAOpsSOKEHUH MeTamioB. DHU3MYECKMEe W XUMUYECKHE
cBoiicTBa MeTauioB. O0mue crnocoOsl mosrydeHus: MeTayioB. [loHATHE O KOPPO3WH METaJlIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3ur. CrutaBsl (CTajb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M TIPOMBIIILICHHOCTH.

[[lerounble MeTaIbl: NoJokeHue B [leproanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXxOXJeHHE B mpupoje. OU3NUEeCKHe U XUMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M TUAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEIOYHBIX METAJJIOB M X COCOUHECHHUM.

[[lenoyHO3eMeNbHBIE METAIBI MarHU W KaJlblMi: TmosiokeHne B Ilepuoamueckoit
cucreme xumuueckux snemeHToB . M. MengeneeBa, cTpoeHHe MX aTOMOB, HaxOXKJICHHE B
npupoae. Ouznueckne U XMMUYECKHE CBOMCTBA MAarHWsl M Kajblusl. BaxHeilline coeTuHEHUs
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

Amomunuil: nonoxxkenue B llepumogmyeckoil cuctemMe Xumudeckux saeMmeHToB J[. .
MenneneeBa, CTpOEHHUE aTOMa, HaXoKAeHUE B mpupojae. Ouzndeckue 1 XMMUYECKUE CBOMCTBA
ATFOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA ATFOMUHUSL.

Kenezo: mnonoxenue B llepmoamdeckoit cucrteMe xumuyeckux osnementoB [ U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJeHHE B mpupoje. Pusnyeckue U XUMUYECKUE CBOMCTBA
xene3a. Oxcupapl, ruapokcuasl u coan kenesa (1) u skenesa (III), ux cocraB, cBO#CTBA |
MOJTy4YECHHE.



Xumuueckuii sIkcnepumenm:

O3HaKOMJICHHE C oOpa3llaMd METauIOB W CIUIAaBOB, HMX (U3UUYECKUMHU CBOICTBAMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAJUIOB (BO3MOJKHO MCIIOJIb30BAaHUE BUAEOMATEPUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBILUS U HATPUsS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEOBAaHME CBOMCTB KECTKOW BOJIBI, IPOIECCA TOPEHUs Kelle3a B
KHUCIIOpo/ie  (BO3MOXHO  MCHOJb30BAaHUE  BUIEOMATEpPHUANIOB), IMPU3HAKOB  IPOTEKaHUs
KAaueCTBEHHBIX PEaKIUil Ha MOHBI: MAarHus, KaJblus, aJIOMUHUS, LIMHKA, JKeJe3a
(IT) u xene3a (III), mequ (II), HabmrogeHne W ONMMCAHHWE MPOLIECCOB OKPALIMBAHUS IIJIAMEHU
MOHAMM HaTpus, Kaiusid U Kajablus (BO3MOXKHO HCIIOJIb30BAaHME BUJIEOMATEPHAIIOB),
UCCIIEI0OBaHUE aM(OTEPHBIX CBOMCTB TMIPOKCUIA AJIOMUHUSA U TUAPOKCHUIA LIMHKA, PEIIEHUE
SKCIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

XuMHus U OKpYysKawlias cpeaa

BemecrBa 1 maTtepuainsl B MOBCEIHEBHOW KU3HU 4YEJIOBEKA. be30macHoOe HCIOJIb30BaHUE
BELIECTB M XMMHUYECKMX peakuuil B ObITy. I[lepBas momormib Npu XMMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYXKarollen cpefibl (MpeaeiabHas JOMycTUMasi KOHLIEHTPALHs
BelecTs, nanee — [1JIK). Posib xumMuu B penieHnn 3K0J0THYeCKuX mpooiem.

Xumuueckuit IKCnepumenm:

M3y4eHue 00pa3lioB MaTepuaioB (CTEKIIO, CIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTEPUAIIbI).

Meosrcnpeomemmuuwie ceasu

Peanu3amnus MeXIpeaAMETHBIX CBS3€H IIPU M3YYEHHHM XMMHH B 9 KJacce OCYIECTBIISIETCS
yepe3 HCIOJb30BAaHME Kak OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATUH, Tak U IOHSTHUH,
SABJIAIOIIMAXCS] CACTEMHBIMM JUISl OTACIBHBIX NPEAMETOB €CTECTBEHHO-HAYyYHOTO LIUKIIA.

OOmie ecTecTBEHHO-HAy4Hble IOHATHUSA: HAydHbIM (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJN3, CUHTE3, KJIacCU(UKALNs, IEPUOJUUHOCTh, HAOIIOAEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHNE,
U3MEpEHNe, MOJIENb, IBJICHUE, TAPHUKOBBINA 3P (PEKT, TEXHOJIOTHsI, MaTepHAIIbL.

@usnka: Marepus, aToOM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIBI,
pPaIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsl, IPOBOJHHUKH, IOIYIPOBOIHUKH,
IUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJIO0, 00bEM, arperaTHoe COCTOSIHME BElLIecTBa, ras,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMUECKas peIETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHULIBI U3MEPEHU, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE31b1, CoJHIIE.



Bbuosnorusi: gorocunTes, apixanue, 6uocdepa, IKOCHCTEMa, MUHEPAJIbHBIE YI0OpEeHHUS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadmus: aTMocdepa, runpocdepa, MUHEPAJIbI, TOpPHBIE  TOPOJIpI,
0JIE3HBIE MCKOTIAeMbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

JEATEJBHOCTD YUHATEJISI C YYETOM PABOYEM ITIPOT'PAMMBI BOCIIUTAHUS

— MAaKCHUMaJIbHOE€ MCIIOJIb30BAHUE BOCHUTATEIBHBIX BO3MOKHOCTEW COJEp)KaHUS Y4eOHOro
npeaMmera Juis  (OPMHPOBAHUS Yy OOYYAIOUIMXCS POCCHUICKHX TPAJUIMOHHBIX JTyXOBHO-
HPABCTBEHHBIX M COLHMOKYJIBTYPHBIX LIEHHOCTEW, POCCHMCKOIO HCTOPUYECKOIO CO3HAHUSA Ha
OCHOBE HCTOPHYECKOTO IIPOCBEIICHUS; MMOJ00p COOTBETCTBYIOUIETO COJEPKAHUS YPOKOB,
3aJlaHUH, BCIIOMOTaTeNbHBIX MaTEPUAIIOB, TPOOJIEMHBIX CUTYAIUH 7151 00CYKIEHMUI;

— y4€T LEeNeBBIX OPUEHTUPOB DPE3YJIbTATOB BOCIUTAHUS B OIPEICICHUM BOCIHUTATEIBHBIX
3a7a4 YpOKOB, 3aHITHH;

— BBIOOP METOJOB, METOJMK, TEXHOJOTUH, OKa3bIBAIOIIUX BOCHHUTATEIbHOE BO3AEHCTBHUE Ha
JIMYHOCTh B COOTBETCTBMM C BOCIIUTATEIbHBIM HJI€AJIOM, LEJIbI0 M 33Ja4aMH BOCIHUTAHMI,
LIEJIEBBIMUA OPUEHTHPAMH PE3YJIbTATOB BOCIIUTAHMS;

— peanu3aIuio MPUOPHUTETA BOCIIUTAHMS B YUCOHOU NEATEIHhHOCTH;

— MpUBJICYCHUE BHUMAHUSA OOYYAIOIIMXCS K IEHHOCTHOMY AacCHEeKTy HM3y4aeMbIX Ha ypOKax
MIPEAMETOB, SIBJICHUN U COOBITHI, MHUIITMMPOBAHUE OOCYKICHHH, BEICKa3bIBAHUI CBOETO MHEHUS,
BBIPAOOTKHU CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, SIBIICHUSIM, JTUIIAM;

— TpUMEHEHWE  HHTEPAKTHBHBIX ¢GopM  ydyeOHOW  paboThl -  WHTEIUICKTYaIbHBIX,
CTUMYJUPYIOIINX TO3HABATEILHYI0 MOTHBAIIMIO, WTPOBBIX METOJWK, JUCKYCCHUM, MalOIINX
BO3MOJKHOCTh TIPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JMAJIOTA; TPYIIOBOW pabOTHI,
KOTOpasi Y4YUT CTPOUTH OTHONICHHWS M JCHCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBIIIJICHUS;

— moOyxaeHre oOydJalmuxcs COONI0AaTh HOPMBI TOBEICHHUS, TMpaBuja OOIIEHUS CO
CBEPCTHUKAMH M TeJaroraMu, COOTBETCTBYIOIIUE YKIIay 001eo0pa3oBaTeIbHON OpraHu3aliy,
YCTaHOBJICHHUE IOOPOKENATeIbHON aTMOC(EpHI;

— OpraHW3anui  me(cTBa MOTHBUPOBAHHBIX  OOYYAIOUIMXCS  HAJ  HEYCIIEBAIOUUMHU
OJIHOKJIACCHUKaMH, B TOM YHCJI€ C OCOOBIMH 00pa30BaTEIbHBIMH IMOTPEOHOCTIMHM, TAIOLIETO
00YYarOIIMMCS COIMATBHO 3HAYMMBIN OMBIT COTPYTHUYECTBA U B3aUMHOM TIOMOIITH;

- WHUIIMMPOBAHUE W TOJACPKKY HCCIIECJA0BATEIILCKON ACATEIBHOCTH OOYYaIOIIUXCS,
IUIAHUPOBAHUE U BBHINOJHEHHE WHIMBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIHTATEIHHON
HaIpaBJICHHOCTH.



3.JIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O INIPEJMETA «XUMUS»
JIMYHOCTHBIE PE3YJIbTATHI

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHUS TPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHHSI XUMHUHU B €IMHCTBE YICOHOW M BOCIUTATEILHON JICATEIHHOCTH B
COOTBETCTBMU C  TPAAUIMOHHBIMU POCCUMCKUMHU  COIIMOKYJIBTYPHBIMA W  JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, MPUHSATBIMH B OOIIECTBE MPaBWJIAMH W HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT IIpOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALIUHU O0yYarOIINXCS.

JIMYHOCTHBIE PE3YNBTATHl OTPAXXAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUA U PACHIUPEHHE OIbITa ACSITEIPHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYeCKOro BOCIUTAHMUS:

IIEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacJI€eAUu, INOHMMaHUA 3HAYCHUS XUMHYECKOH HAayKHM B JXHU3HU COBPEMCHHOI'O O6I]_[eCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMAIMEH O MEPeJOBBIX TOCTIKEHUSIX M OTKPBITHSIX
MHPOBOM M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTU B HAayUHBIX 3HAHUSAX 00 ycTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpasmIaHCKOro BOCIIHTAHMS:

NpENCTaBICHUs] O COLMAIBLHBIX HOPMaxX M IIPaBMIaX MEXKJIMYHOCTHBIX OTHOLIEHMH B
KOJUIGKTUBE,  KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOINECTBEHHO  MOJIE3HOI,
y4eOHOMCCIIEI0BATENLCKOM, TBOPYECKOM M JPYrMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOI COBMECTHOI JeATEILHOCTH TIPU BBITIOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 33/,
BBITNOJHEHMH XMMMYECKUX OJKCIEPUMEHTOB, CO3JAHMH YYEOHBIX IIPOEKTOB, CTPEMIEHHS K
B3aMMOINOHUMAHUIO M B3aMMOIIOMOIIM B HPOLECCE JTOH ydeOHOIl JedTeNnbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE IIOBEJEHHME M IIOCTYNKHM CBOMX TOBApMILEH C MO3MIMM HPABCTBEHHBIX M
IPaBOBBIX HOPM C YY4ETOM OCO3HAHMS TOCIIECTBUIA TOCTYIKOB;

3) HeHHOCTH HAYYHOIrO MO3HAHUS:

MHUPOBO33pDEHUYECKHE  MpPEICTAaBICHMS O  BELIECTBE UM  XUMHUYECKOM  peakiuu,
COOTBETCTBYIOLI[ME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH M COCTaBIIAIOLIME OCHOBY MJIS
[IOHMMAaHUs  CYIIHOCTM HAayyHOW KapTUHBI MHpaA, MpPeJICTaBleHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOMbI, B3aUMOCBA3AX UEJIOBEKA C MPUPOJHON Cpenoil, o poiu
XMMUH B IO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAIpPAaBJICHHbIE Ha IOJIydEHHE HOBBIX 3HAaHUI IO XUMMH,
HEoOX0AUMBIe Ul OOBACHEHMsI HaONIOJAaeMbIX IPOLECCOB U SBJICHUMH, IO3HABATEIbHOM,
MHGOPMALIMOHHOM M YMTATENIbCKOM KYIbTYPbl, B TOM YHCJIE€ HAaBBIKOB  CaMOCTOSATEJIBHOM
paboTBl C y4eOHBIMM TEKCTaMH, CIpPaBOYHOM



JUTEPATypOil, JOCTYIHBIMU TEXHUYECKUMHU CPEJCTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOyYeHHIO M MO3HAHHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHON M HCCIENOBATEIbCKON JEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHS 00y4Y€HHUs B JaJbHENIIEM;

4) ¢hopMupoBanus KYJIbTYpPbI 310POBbS:

OCO3HAHME IIEHHOCTH >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbIii 00pa3 >KM3HM, OCO3HAHUE IIOCIECJACTBUII W HENPUSATHE BPEAHBIX
MpUBBbIUEK (YHOTpEOJEHUsI aJIKOroJisi, HAPKOTHKOB, KypEeHMs), HEOOXOAMMOCTH COONIIO/IEHUs
npaBui OE30MaCHOCTH TPH OOpaIleHHWH C XUMHYECKHMMH BEIIECTBAMH B OBITY M pPEaIbHOM
KU3HU;

5) TpynoBoro BocnuTanus:

HWHTEpEC K MPAKTUYECKOMY M3yUEHHUIO TpodeccCuil U TpyJa pa3audHoOTo poJia, YBaXKEHUE K
Tpylly W pe3yJabTaraM TPYJAOBOW NEATETLHOCTH, B TOM YHCJI€ HAa OCHOBE IPUMEHECHHS
MpEAMETHBIX 3HAHWW TI0O XUMHUH, OCO3HAHHBIM BBIOOP WHAMBUAYAIHHON TPAECKTOPUHU
MPOJIOJDKEHHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XHUMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPOQPECCHOHANTBHON NEATeTbHOCTH U
Pa3BUTHS HEOOXOMMBIX YMEHHM, TOTOBHOCTH a/IallTUPOBATHCA B MPOGECCUOHATBHON Cpelie;

6) 7K0J0rHYECKOro BOCHHTAHHS:

IKOJIOTHYECKH I1eIecO00pa3Hoe OTHONICHWE K MPHUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emile,
OCHOBE ©€ CyIIECTBOBAHMS, MIOHUMAHUE IICHHOCTH 370POBOTO M 0e30TacHOTO oOpa3a »KU3HH,
OTBECTCTBECHHOC OTHOLICHHUE K CO6CTB€HHOMy (bHSHLIeCKOMy H TCUXUYCCKOMY 3J0pPOBEBIO,
OCO3HAHUE IIEHHOCTU COOJIO/IEHUS TIpaBUil 0€30MaCHOTO TIOBEACHUS MPU pabOTe C BEIIeCTBaMH,
a TaKKe B CUTYAIUIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPHU H3YyYEHUM XUMUH, 7S PEIICHUs
3a7a4, CBA3aHHBIX C OKPYKAOIIEH MPUPOHON CPeOH, ISl MOBBILICHUS] YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHUS ITI00ATLHOTO XapakTepa SKOJOTHYECKUX MPOOJeM U MyTeld MX pelieHus
MIOCPEJICTBOM METO/IOB XMMHH, SKOJOTMYECKOrO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHON U COI[UAILHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeramnpeaMeTHBIX pPE3Yy/IbTaTOB BBLACISIOT 3HAYUMBIE i1 (DOPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAayUYHble MOHATHS (3aKOH, TEOpHUs, NPUHLUI, FHIOTE3a, QakT, cCUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE MCIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax W TO3BOJSIIOT Ha OCHOBE 3HAHMM M3 OTUX MNPeAMETOB  (HOpMHUpOBAThH
MIPEJICTaBICHUE O LIENOCTHON



HAy4yHOW KapTUHE MHpa, U YHHBEpCalbHBbIE Yy4deOHbIC JeWCTBUS  (ITO3HABATENBHEIE,
KOMMYHHUKATHBHBIE, PEryJIsTHBHBIC), KOTOpbIe O0OecreynBaroT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIILHOMY TUTAHUPOBAHHIO M OCYIIECTBIICHUIO Y4eOHOU JIeSITEITLHOCTH.

I[lo3naBaTebHbIE  YHHBepCaJibHble  y4eOHble  JeHCTBHUS

ba3oBble jornueckue qelcTBU:

YMCHHA HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIUJICHUA TIpH  OCBOCHHUHU 3HAHWUU:
PaCKphbIBaTh CMBICJI XUMHUYCCKUX HOHATHHU (BI;II[GJI?ITI) nux XapaKTCPHBIC IIpU3HAKH,
YCTaHaBJIMBATb B3aUMOCBA3b C APYIrUMU HOH?[TI/IFIMI/I), HUCIIOJIB30BAaTh INIOHATUA IJIA o0bsACHEHN
OTIENbHBIX (DAaKTOB W SIBICHHUH, BBIOMpATh OCHOBAaHHMA M KPUTCPUH Ui KIACCHU(PHUKAIINN
XUMHUYCCKUX BCHICCTB U XUMHNYCCKUX pCaKIII/If/'I, YCTaHaBJIMBATb MPUYUHHO-CICACTBCHHLIC CBA3U
MeXay OOBEKTaMU M3Y4EHUsl, CTPOUTH JIOTMUECKHUE PacCyX/IeHUs (MHIYKTUBHbIE, 1€ TyKTUBHBIE,
110 aHaJ'IOFI/II/I), J€J1aTh BBIBO/JAbI U 3aKJIIFOUYCHUA,

YMEHHE MPUMEHATh B MpOIecce MO3HAHMS MOHATHS (MpeAMETHbIE U METalnpeIMeTHbBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHUMHUH, NpeoOpa3oBbIBATh IIMPOKO
IMPUMCHACMBIC B XUMUU MOJCJIBHBIC NPCACTABJICHUA — XUMHYECKAI 3HaK (CI/IMBOJ'I BHCMCHTa),
XUMHueckas ¢opMyaa M ypaBHEHHE XHUMHUYECKONW peaklud — NpU pelieHuH ydyeOHo-
II03HABATCJIbHBIX 3a/i1ay, C y‘-IéTOM 9TUX MOJCJIBHBIX HpeHCTaBHeHI/Iﬁ BBISIBJISITH U
XapaKTepUu30oBaTh CYHICCTBCHHBIC IMPHU3HAKKU H3y4aCMbIX 00BEKTOB — XUMHUYECKUX BCIIIECCTB U
XUMHUYCCKUX peaKHHﬁ, BBISIBJIATH O6HH/I€ 3aKOHOMEPHOCTHU, NMMPHUIUHHO-CJICACTBCHHBIC CBA3U U
IIPOTUBOPEUNS B U3YYAEMBIX MIPOIECcCaX U ABICHUIX.

Ba3oBble uccienoBaTebCKue AeiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TaKkke B KayecTBE OCHOBBI s (OPMHUPOBAHMSI THIIOTE3bl IO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

MpuoOpeTeHne OMbITa MO TUIAHWPOBAHWIO, OPraHU3allMU U MPOBEICHUIO YUYEHUYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJI0M IPOIecca, CAaMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (opMynupoBaTh OOOOLIEHHUS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pabora c nnopmanmeit:

yMEHHE BBIOMPATh, AHATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3IUYHBIX BUIOB
1 (HopM MpeaCTaBICHHUS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJIsIpHAs INTEepaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl HWHTepHeTa), KPUTUYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;



yMEHHUE IPUMEHATH PAa3UYHbIe METOJIBI U 3aIPOCHI MPU NOUCKE U 0TOOpe MHPOpMALUU U
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIIOJHEHHS y4eOHBIX U MMO3HABATEIbHBIX 3371a4
OTIpeNICIEHHOTO THIA, MPUOOPETEHHWE ONbITa B OOJIACTH HCIOJBL30BaHUS WH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIA/ICHUE KYJIbTYpOil aKTUBHOTI'O MCIIOJIb30BAHMS PA3IUUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMANBHYIO (OpPMY TpeACTaBICHUS
nHbOpMAMK W WLIIOCTPHUPOBATh pPEHIaeMble 33/1a4d HECIOKHBIMH CXEMaMH, JuarpaMMamu,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSMUY;

YMEHHUE HCMOJb30BaTh W aHAIM3MPOBATH B Ipoliecce Y4eOHOH M HMCCIeNOBATEIbCKOU
NEATeTbHOCTH HH()OPMAIIHIO O BIMSHUHU MPOMBIIUIEHHOCTH, CEIBCKOTO X03IHCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYKaIOIIel IPUPOJHOMN CpeIbl.

KoMMyHuKaTHBHBIE YHHBepCcaJIbHbIe YUeOHbIe AeiicCTBHA:

YMEHHs 3a/laBaTh BOIPOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENBHO BBITIOJIHEHHUS
MPEeJI0KEHHOM 3a/1a4H;

YMEHUS IPECTABIIATH MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM IESTEIFHOCTH B YCTHBIX
W THCBMEHHBIX TEKCTaxX; JeNaTh TNPE3CHTAINI0 pPEe3yJbTaTOB BBIMOJHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (JTa00paTOPHOTO OIMBITa, JTAOOPAaTOPHONW pPabOTHI TO HCCIAEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHLHON M
WCCIIEIOBATENILCKOM JEATENBHOCTA TIPU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE ydéTra
OoOLIMX HMHTEPECOB W COTIJIAaCOBaHMS MO3ULMH (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBbIE
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeAesieHue KPUTEPHUEB M0 OIIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M IpyTrue).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eliCTBUSA:

YMEHHE CAMOCTOSITENILHO OIpPENeysITh LENU eATENbHOCTH, TUIaHUPOBATh, OCYIIECTBIIAT,
KOHTPOJHUPOBaTh U NpHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTENBLHOCTb, BHIOMPAThH
HauOosnee dpdexTuBHBIC CMOCOOBI  pemieHus y4eOHBIX MW TO3HABaTeIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM ajJrOpuT™M JACUCTBUH INpU
BBITIOJIHEHUH 3a/laHuil ¢ y4ETOM TOJMy4YeHHs] HOBBIX 3HAHUN 00 H3ydyaeMbIX OOBEKTaxX —
BEIECTBAX U PEAKIHUAX, OLIEHUBATh COOTBETCTBUE MOJYYSHHOIO pe3yJbTaTa 3asBJICHHOM 1€y,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJaHHI.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO O00S3aTEIBHOTO COAEpIKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl pabodyeil mporpaMMmoid, BBIAETSIOT:  OCBOCHHBIC
0oOy4arouMMuUCsl Hay4yHbl€ 3HAHUS, YMEHHUS M CIOCOOBI



neWcTBUl, crneunpuyeckue Uis MpeAMETHOH obnactu «XHUMHS», BUABI JAEATEIBHOCTH IO
MOJIy4EHUIO HOBOTO 3HAHUS, €ro WHTEepIpeTaluy, NpeoOpa3oBaHUI0 M TNPHUMEHEHUIO B
Pa3NUYHBIX Y4eOHBIX M HOBBIX CUTYaIIHSX.

K konmy oOydeHus B 9 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOMIMXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKMX MOHITHI: XMUMHUYECKHI 3JIEMEHT, aToM,
MOJIEKyJIa, UOH, KAaTHOH, aHHOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHHS, XMMHUYECKas pPEeaKius, XUMHUUYECKast
CBsI3b, TEIUIOBOH 3 (PEKT peakiuu, MOJb, MOJISPHBIA 00BEM, PACTBOP, ICKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIMTUYCCKAS] JTUCCOIMAIMS, PEAaKIMH HWOHHOTO OOMeHa,
KaTtanu3aTop, XHMHYECKOE€ paBHOBecHe, oOpaTUMble M HEOOpaTUMBIE PEaKIuH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH,  OKHUCJIHUTENIb,  BOCCTAaHOBHTEIb,
OKHCIIEHWE ¥ BOCCTAHOBJICHHE, aJUIOTPOMNHs, aM(OTEPHOCTh, XHUMHUYECKas CBA3b
(koBasieHTHAsl, WOHHAs, METANIMYECKas), KpHUCTaUTMYecKash pemeérka, KOPpO3Hs
METaJUIOB, CIUIaBbI, CKOPOCTh XWMHUYECKOW PpEaKIUH, TPENeIbHO TOMyCTUMAst
koHueHtpamus [1/IK Bemectna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHSATHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPAICHU;

WCIIONb30BaTh XUMUYECKYI0O CHMBOJIMKY [UIsI COCTaBieHUs (OpMya BEHIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUIL;

OTNpeNeNsATh BAJICHTHOCTh M CTENEHb OKHCJICHUS XHUMHYECKHX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPHUHAIICKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COeAMHEHUU 1o (opMynaMm, BUJ XUMHUYECKOUM CBs3M (KOBaJICeHTHAs, MOHHas,
MeTajyinyeckasi) B HEOPraHMYECKUX COEIUHEHUSX, 3apsjJ HOHA [0 XUMHUYECKOU
dbopmyre, XxapakTep Cpelbl B BOJHBIX pAacTBOpPaX HEOPraHUUECKUX COCAMHEHUM, THII
KPUCTAJUTMYECKOMN PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich [lepuoaunueckoro 3akona J[. M. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMUMAaHME: OINHUCHIBATh U XapaKTepu3oBaTh TaOnuuHyoo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHUYECKHUX ODJIEMEHTOB: pa3inyaTh MOHATUSA «TJlaBHas mnoArpynna (A-
rpynmna)» u «noboyHas mnoxarpynma (b-rpynma)», manbple W OONBIIME TIEPHOIBI,
COOTHOCHUTh O0O3HAu€HHUs, KOTOpbIE MMEIOTCSI B MEPUOJUYECKON Tadnuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB U
3apsy aapa, o0IIee YUCIo dIEKTPOHOB U paclpeieieHne UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB D3JEMEHTOB M UX
COEIMHEHUI B



npeaenax MajbIX EPUOJIOB U TIaBHBIX HOATPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

e KJaccU(UIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMUECKHE BEIIECTBA, XUMUUYECKUE
peaknuu (MO0 YHCIY W COCTaBYy YYacCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY
3P exTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

e XapaKTepu3oBaTh (OMHCHIBATH) OOIIME U cCHEeUU(UUECKUE XHMHUYECKHUE CBOMNCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOITBEPK/Iasi ONMCAaHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

® COCTaBJISTh YPABHEHHUS JICKTPOJUTHUYECKOW MCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKPAUIEHHBIC YPAaBHEHHS PEaKIMii MOHHOTO OOMEHa, ypaBHEHUS peakiui,
MOATBEPXKAAIONINX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3M MEXIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

® PACKpBIBAaTh CYIIHOCTb OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUIl IMOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

e TIPOTHO3UPOBATH CBOICTBA BEHIECTB B 3aBHCUMOCTH OT UX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHMSI XUMUYECKHX MTPEBPAIICHUH B PA3IMYHBIX YCIOBHUSAX;

e  BBIYUCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO H MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO dJIeMeHTa 10 (popMylie COeTMHEHHSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHHUIO XUMUYECKON pEaKITiH;

e coOmomaTh TpaBHia TOJB30BAHUA XUMHYECKOW TOCYyIOH ©  JabOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe IpaBWia OOpalIeHHs C BEHMECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITTOJIHEHHIO JTAOOPATOPHBIX XUMUYECKUAX OIBITOB IO TOJYYSHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIJIEKHCIIOTO Ta3a);

* TPOBOJUTH PEAKIMH, MOATBEPXKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IUYHBIX BEIECTB:
pacro3HaBaTh OTBITHBIM TyTéM XJIOpUI-, OpOMHI-, MOAWI-, KapOoHat-, docdar-,
CWIIMKAT-, cynab(dar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHMS W HOHBl H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE ONEpAIUU MBICIUTEIBLHOW AESTENTbHOCTH — aHalW3 M CHUHTE3,
CpaBHEHME, 0000IlIeHHe, CUCTEeMAaTH3alMI0, BBISIBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIsi M3y4eHHs] CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMil, eCTeCTBEHHO-
HayyHble METOJbl TIO3HAHWUS — HAOJIOJEHHE, UW3MEpPEeHHe, MOJAEIUpPOBaHuE,
9KCIEPUMEHT (peabHbIA U MBICICHHBIN).

4. TEMATUHYECKOE INTAHUPOBAHUE
€ YKa3aHHeM KOJIMYeCcTBAa aKaJeMHYeCKHX YacOoB, OTBOJAMMbIX HA OCBOEHHE Ka:KI0il TeMbl y4eOHOI0
npeaMera, y4eOHOro Kypca, y4eOHOro MOAYJisi U BO3MOKHOCTh MCIOJIb30BAHUSI MO0 3TOH Teme
3JIEKTPOHHBIX (UM(POBBIX) 00pPa30BATEJBHBIX PECypPCOB, ABJISIOIMXCH Y4eOHO-METOANYECKHUMH
MaTepuagamu 9 kiaacc (684yacos)



TEMATHYECKOE INTAHUPOBAHHUE 9

KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uudposbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMu
11 [ToBTOpEeHue u yriy6ienre 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/Ie/ioB Kypca 8 kiacca https://m.edsoo.ru/7f41a63
6
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxuuii https://m.edsoo.ru/7f41a63
6
13 DIIEKTPOJIUTUYECKAS TUCCOLIUAITHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEaKIMK B paCTBOpax https://m.edsoo.ru/7f41a63
6
Hroro mo pazneny 17
Pasznen 2. HeMeTa/sIbl M UX COeIMHEHUS
21 OO01as xapaKTepUCTUKA XMMHUECKUX 4 1 bubnunoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a63
6
006
11asi XapaKTepUCTUKA XI/IMI/I‘ICCKT/'IX BuGmiorexa LIOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIMHEHUS 6 E— '
OOm1ast xapaKTepUCTUKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynnbl. A30T, pochop 1 ux 7 1 buommorexa [IOK
' ' ’ https://m.edsoo.ru/7f41a63
COEMHEHUS 5 &
| o 8 1 , | oo ox
' ) ' https://m.edsoo.ru/7f41
KPEMHUW U UX COECTUHEHUS ps:/fm.edsoo.ru/ 463



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

[op)



https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pasznea 3. Mera/uibl M MX COCAMHEHUA

N bubnuoteka [IOK
3.1 00 4
HIHE CBOHCTEA METATIon https://m.edsoo.ru/7f41a63
6
N bubnuoteka [IOK
3.2 B 16
AXKHCUIIINEC METAJIJIBI U UX COCAUHCHUA https;//m,edsoo,ru/7f41a63
6
Hroro mo paznmery 20
Pazjnen 4. Xumus v okpy:Kamomas cpeia
bu6mmoreka [JOK
41 BemectBa 1 MaTepuainbl B )KU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a63
6
Hroro mo pazaeny 3
PesepBHOE Bpems 3 bubmorera [OK
P P https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE INTAHUPOBAHME 9

KJIACC
KosnyecTBo 4acoB
Jara
Nen/m | Tema ypoka Konrpoabsubie | Ilpakruyeckue
Bcero H3Yy4YeHHS
padoTbI padoThI
[Tepnoanueckuit 3akoH. Ilepnoanueckas
1 cUCcTeMa XUMHUYECKHX dneMeHToB /. 1. 1
MenneneeBa
3aKOHOMEPHOCTHU B U3BMEHEHHUH CBOVMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1
TIEPHOJIOB
3 Knaccudukanus u HoMeHKIIaTypa 1
HEOPraHMYECKUX BEILEeCTB
4 Bupl xuMHuueckoi CBSI3U U TUIIBI 1
KPUCTALUIMYECKUX PEIIETOK
Kontponbnas padota Nel mo teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiaccay.
BxoaHoii KOHTPOJIb
5 Knaccudukanus XuMU4eCKiX peakiui mo 1
Pa3IUYHBIM MPU3HAKAM
[TonsiTHE O CKOPOCTH XUMUYECKOM PEAKIIUU.
7 [ToHATHE O TOMOTE€HHBIX U T€TEPOTEHHBIX 1
peakuusax
[lonaTHE O XUMHUUYECKOM PAaBHOBECHH.
8 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOMU PCaKuu U MOJIOKCHUC




XUMHUYCCKOT'O PaBHOBCCHA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCILHEIC

° peakuuu

10 Teopust AMEKTPOTUTHIECKON AUCCOLIUALINH.
CusnbHbIE U C1a0ble DJIEKTPOITUTHI

11 HoHHbIE ypaBHEHU peakuui
XUMHUYECKUE CBOMCTBA KUCTIOT U OCHOBAHMIM

12 B CBETE MPEJICTABIICHUI 00
ANEKTPOJIUTUUECKON TUCCOTHAIIN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MPEACTABICHHUI 00 JIEKTPOTUTHIECKOM
JIMICCOLMALIN

14 [TonsaTue o ruaponuse coyei

15 O06001eHne 1 cucTeMaTn3alusg 3HaHUu|

16 [Ipaktuueckas padora Ne 1. «Pemenue
AKCIEPUMEHTAIbHBIX 33124
KontponbHas padorta No2 o teme

17 «DNEeKTPOoIMTUYECKas JUCCOLUAIHSI.
XUMUYECKUE PEaKliu B pacTBOPax»

18 OO1as XxapakTeprUCTUKa FaJIOreHOB.
XUMUYECKUE CBOMCTBA Ha IPUMEPE XJI0pa
XnopoBojopoa. CoJisiHas KUCIIOTAa,

19 XUMUYECKUE CBOICTBA, OJIyYECHHE,
MIpUMEHEHHE
IIpaktuyeckas padora Ne 2 o Teme

20 «[Tony4yeHue consTHON KUCIOTHI, U3yYCHUE
€€ CBOMCTB»

21 Brrurcnenus mo ypaBHEHUSIM XUMHUECKUX




peaKtii, €Cau OJIMH U3 PEarcHTOB JIaH B
M30BITKE

22

OO6mas xapakTepucTuka 31emMeHToB VIA-
TPYIIIIBI

23

AmotponHbie MOAU(DUKAIINH CEPHI.
Haxoxnenue cepbl U €€ COeIMHEHUI B
npupoje. XMMHYECKHUE CBOMCTBA CEPBI

24

CepoBonopo, ctpoeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

25

Oxcunpl cepol. CepHast KUCIIOTa,
(buznueckue U XuMUYECKHe CBOMCTBa,
MIPUMEHEHHE

26

XUMUYECKHE peaKlnu, JIeXkKaII1e B OCHOBE
MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus
CEpPHOM KUCIOThI. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIoIllel Cpe/ibl COeTMHEHUSIMU CEePbI

27

Brruricnenue MaccoBoi 10711 BBIX0O/1a
MPOJIyKTa peaKuu

28

OO61rast XapaKTepUCTHKA AIeMEHTOB VA-
rpymnmnbl. A30T, pacpocTpaHeHHE B
npupoie, GU3NIECKUe U XUMHUICCKUE
CBOMCTBaA

29

AmMHaKk, ero pu3n4YecKue U XUMHUYECKHe
CBOMCTBA, ITOJIyYEHHUE U IPUMEHEHHUE.
IHoyroaoBoi KOHTPOJIL

30

IIpaktuyeckas padora Ne 3 o Teme
«[Tonyuenne aMMuaka, U3y4eHue ero
CBOMCTB»




31

A30THas KUCIOTA, e€ huzndeckue u
XMMUYECKUE CBOWCTBA

32

Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OpEHUI.
XUMHUYECKOE 3arpsi3HEHNE OKpYKarolei
Cpebl COeIMHEHUSIMHU a30Ta

33

dochop. Oxcun pocdopa (V) u dpochopras
KHCJIOTa, (1)I/I3I/II-IGCKI/IG U XUMHUYCCKHUC
CBOWCTBA, MMOJY4ECHUE

34

Hcnonws3oBanne GocdaToB B Ka4yeCTBE
MUHEpaJIbHBIX y100peHuil. 3arpsizHeHue
MPUPOIHOM cpenbl hochaTamu

35

Yraepon, pacripocTpaHeHHE B IPUPO/JIE,
¢bu3nvecKrue 1 XUMHYECKHE CBOMCTBA

36

Oxkcunpl yriaepoja, ux pusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKHE
poOJIeMBI, CBSI3aHHBIC C OKCUIOM YTJIepo/ia

(V)

37

YronpHas KUCIIOTa U €€ COJIN

38

[IpakTuueckas padota Ne 4 o Teme
"[lomyueHue yriaekuciioro rasa.
KadectBenHnas peakius Ha KapOOHAT-HOH"

39

HepBOHa‘{aJILHLIC MTOHSATHS 00
OpraHU4YC€CKUX BCIICCTBAX KaK O
COCAMHCHUAX YIiiepoa

40

erMHI/Iﬁ 1 €ro COCANMHCHUA

41

IIpaktudeckas padota Ne 5. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TEMe




«BaxHeu1e HeMeTaJUIbI U UX
COEMHEHUS

KonTponsnas padora Ne3 no teme

42 «BaxkHenne HeMeTaIbl ¥ X
COCAMHEHUSD)

OO011ast XapakTepUCTUKAa XUMUYECKUX

43 9JIEMEHTOB — METAJIOB. MeTaandeckas
CBSI3b Ml METAJUTMYECCKAS KPUCTAJUTHYECKAS
pemrérka. du3ndeckne CBOWCTBA METAIIOB
XUMHUYECKHE CBOIICTBA METAIIJIOB.

44 DIIEKTPOXUMHUYECKUH PSAJT HATPSKEHUIN
METAJIJIOB
OO6mre criocoObl MOJTYyIeHHS METAJIJIOB.

45 CmuiaBel. BeruucneHnus o ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
peareHTOB COJIEPIKHUT MIPUMECH

46 [TonsaTHE O KOPPO3UU METAILIOB

47 I1lemouHbIe METAILIBI

48 OKCcHIBI ¥ THAPOKCUIBI HATPHUS U KaJIUS

49 IIlemouHO3eMeEIbHBIC METAJUIBI — KaIbIIUHA U
MarHum

50 Baxueiue coequHEHU KalabIUs

51 O0001IeHre ¥ CUCTEMATH3aIis 3HAHUI

52 KécTroCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs
IIpakTuyeckas pabora Ne 6 o reme

53 "JKécTKOoCTh BOABI M METOJIEI €€
ycTpaHeHus"

54 AoMHHUH




AmboTepHBIE CBOIICTBA OKCUIA H

55 1
THJIPOKCHIA

56 Keneso 1

57 Oxcupl, ruapoKcuIp U coin xxenesa (1) u 1
xenesa (I11)

58 O0001IeHre U CUCTEMATU3aIUsl 3HAHUI 1
[IpakTueckas padota Ne 7. Pemienne

59 HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe 1
«BaxaeHnne MeTalIbl ¥ UX COCIMHCHHS
Beraucnenus mo ypaBHEHUSAM XHMHYCCKHAX
peaKIui, eclii OJTMH M3 PearcHTOB JaH B

60 M30BITKE WK CONCPIKUT IPUMECH. 1
Brruncnenns MaccoBoOil TOIH BBIXO1a
MPOAYKTA PEaKIuu

61 O0001eHne 1 cucreMaTn3alus 3HaHUu| 1

62 KontponpHas padoTta Ne4 o teme 1
«Ba)kHelIe MeTalllIbl U UX COSIUHEHUS

63 BeniecTBa u Mmatepualibl B IOBCEIHEBHOM 1
JKM3HU YeJ0BEKA

64 XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIeH 1
cpenpl

65 Ponb XxuMuum B penieHnn 3K0JIOTHIECKUX 1
npooiem

66 O00011eHNEe U CUCTEMATH3aIis 3HAHUI 1

67 Kontponsnas padorta. [IpomexyTounas 1
aTTecTaAlusA

68 O0001IeHNEe U CUCTEMATH3AIMs 3HAHUI 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IPOBEPAEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

9 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'le0]71 nmporpaMMbl OCHOBHOT 0 001mero oﬁpasosa}mﬂ

1

[To Teme: «BemecTBo U XuMu4eckasi peaxkius»

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX MOHATHUN: pacTBOD,
JNEKTPOJIUTBI, HEEKTPOJUTHI, 3JIEKTPOJIUTHYECKAsT IUCCOLMALNS,
peakuuyu MOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOparumble 51 HeoOpaTUMbIe peakuumy,
OKHUCITUTETbHOBOCCTAHOBUTENbHBIE peaxIuu, OKUCITUTEIb,
BOCCTaHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJUIOTPOIIUS,
aMm(oTepHOCTh,  XUMHUYECKas  CBsI3b  (KOBaJeHTHas, HMOHHAas,
MeTajyindyeckasi), KpUCTaJUIMuecKas pemeTKa, CIUIaBbl, CKOPOCTh

XUMHUYECKON PEaKINH

1.2

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATUH H

IMPUMCEHATH OTU IIOHATHS IIPU OIMMMCAHUN BEUICCTB U UX npeBpameHHﬁ

1.3

COCTaBIIATh YpPaBHEHUS 3JEKTPOIUTHUECKON AHUCCOLMALUU KUCIOT,
IeJI04Yel M COJIeH, MOJIHBIE W COKpAlIEHHbIE YPAaBHEHUS pPEaKUUi

MOHHOI0 0OMeHa

1.4

PacCKphrIBaTh CYHIHOCTH OKHUCIMUTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA SJICKTPOHHOT'O OanaHca 3TUX peaKI_II/Iﬁ

15

IPOBOAMUTH PAcU€Thl IO YPAaBHEHUIO XUMUYECKOH peakiuu

ITo Temam: «Hemerannel M uX coeguHEeHUS» M «MeTallbl U HX

COCIMHCHU A

2.1

XapaKTepu30BaTh (OMHUCHIBATh) 00IIKE U CIIEU(UIECKIE XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPXKIasi OMHUCAHHE
npUMepaMu MOJICKYIISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTAaBJISAATh YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOIMIUX CYIICCTBOBAHUC

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JINYHBIX KJIIACCOB

2.3

IMPOTrHO3UPOBATH CBOIMCTBA BEIIIECTB B 3aBUCHUMOCTH OT HX CTpOCHUA,

BO3MOJKHOCTH MPOTCKAHUA XUMHUYCCKHUX HpeBpaH_ICHI/Iﬁ B Pa3JIMIHBIX




YCIIOBUSX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHMS XUMHUYECKOM TIOCYIOW H
nabopaTopHbEIM 00OpYyIOBaHUEM, a TAKXKE MpaBUIaM OOpAIIEHHS C
BCIICCTBAMU B COOTBETCTBHU C HWHCTPYKIHSIMH TIO BBIMIOJTHCHUIO
1a00PATOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHUIO M COOMPAHUIO

ra3000pa3HbIX BEIECTB (AMMHAKA U YIJIEKUCIIOTO rasa)

2.5

IMPOBOAWUTL PpPCaAKIKH, MOATBCPKAAIOIINC Ka4eCTBEHHBIA COCTaB
Pa3iIMYHbIX BCHICCTB: PACIO3HABATL OIIBITHBIM HYTGM XJiopuna-,
Opomuna, womua, kapbonar, docdar, cunukar, cyabdar,
TUAPOKCUIUOHBI, KAaTUOHbI aMMOHHWA, WOHBI H3YUCHHLIX MCTAJJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIAHUYECKUX BEILIECTB

[To Teme: «Xumus u OKpyKaromas cpeia»

3.1

pacKkpbIBaThb  CMBICI  OCHOBHBIX Xxumuyeckux moHstud: [IJIK

BCIICCTBA, KOPPO3UAd METAJJIOB

3.2

OPUMCHATHL OCHOBHBIC OIICpalvn MBICIIUTEILHOU OCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHWE, 0000IIeHne, CHUCTEMaTHU3AIHIO,
BBISIBJICHHE TPHYMHHO-CJCJCTBEHHBIX CBS3CH — I W3ydeHUS
CBOWCTB BCIIECTB M XUMHUYECKHX pEaKIHH;, €CTCCTBCHHOHAYUYHBIC
METOJIbI TO3HAHWS — HAOIIOJCHWe, W3MEpPEHHE, MOJICITHPOBAHUE,

AKCTIEPUMEHT (PEaTbHBIN U MBICIICHHBIN)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

BemectBo u xumunyeckas peakuus. Ilosropenne

11

[Tepnognueckuit 3akoH. Ilepuonnueckas cucreMa XuMU4YeCKuX diaemeHToB J[. 1.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XMMHMUYECKHUX DIJIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U HUX
COCIMHEHUN B COOTBETCTBMM C IIOJIO)KEHHEM IeMEeHTOB B Ilepmonmueckoit

CUCTCMC U CTPOCHUECM X aTOMOB

1.2

CrpoeHue BemiecTBa: BHUAbl XMMHMUYECKOM CBsI3M. THMBI KpUCTAIIMYECKHX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKH
U BUja XxuMudeckoi cBszu. Knaccudukanus 1 HoMeHKIaTypa HEOPraHUYECKUX
BEILECTB (MEXIyHapoJHas U TpUBUAIbHasA). XUMHUYECKUE CBOMICTBa BEIECTB,
OTHOCSIIMXCA K PA3JIMYHBIM  KjJaccaM HEOPraHWYECKHUX COEIWHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB

1.3

Knaccudukanus XuMudeckiuX peakluid Mo pa3iIudHbIM MpU3HaKaM (10 YUCITY U
COCTaBYy YyYacTBYIOIIMX B pEaKIUH BEUIECTB, MO TeIuoBoMy 3ddekry, 1o
W3MEHEHMIO CTETeHEH OKHUCIIEHHS XMMHYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH,
[0 YYacTUIO Karajau3aTopa). OK30- M  SHAOTEPMHUYECKUE  PEaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHUS. [IOHATHE O CKOPOCTU XUMHUUECKON peaKkuu

1.4

[Tonsitne 06 oOpaTUMbIX U HEOOPATUMBIX XHUMHUYECKUX peakuusx. [loustue o
TOMOT€HHBIX U FeTepOreHHbIX peakiusax. [loHaTHe 0 XMMU4YeCKOM pPaBHOBECHU.
@DakTophl, BIUAIOLNME HA CKOPOCTb XHMHUYECKOW peaklUh U TOJIOKEHHE

XUMHYECKOT'O PaBHOBECH A

15

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKIuu, SHCKTpOHHbIﬁ OanaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM PCaKIuu. CocraBneHune ypaBHeHI/Iﬁ
OKHUCIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKI_II/Iﬁ C HCIIOJIB30BaHUEM MCTOJAa

QJICKTPOHHOI'O OanaHca

1.6

Teopm{ SHGKTpOHHTquCKOﬁ JAUCCONHAIIH. 3HeKTp0J’II/ITH U HEIJICKTPOJIUTHI.
KaTI/IOHLI, aHHUOHBI. MeXaHM3M AUCCOLMALIMN BEIECTB C pa3jiINUHbIMU BUAaMU
XUMHUYECKON cBs3U. CTENCHb JAUCCoManu. CunbHBIC B clTa0bIe QJICKTPOJIUTHI.
Peakniun moHHOTO oOMeHa. YcloBus MMPOTCKAHUA peaKI_II/Iﬁ HMOHHOT'O O6MeHa,
IIOJHBIC H COKpaH_[éHHLIe HOHHBIC YpaBHCHUA peaKuHﬁ. CsoilicTBa KHCJIOT,

OCHOBaHMH M COJe B CBET€ MPEACTABICHUN 00 DIEKTPOJIUTHIECCKON




nucconnanuu. KauectBeHHble peakunu Ha HOHBL [loHATHE O TUApOIIH3E colleh

1.7

XUMHUYECKUI OKCIICPUMCHT. O3HAKOMJICHUC C MOJCISAMHU KPHUCTATNIMYCCKUX
pPEIIETOK HEOPraHWMYECKHUX BEIIECTB — METAJIOB M HEMETauioB (rpadura u
ajMasza), CIIOKHBIX BELIECTB (XJIOpUIla HATPHs); HCCIECIOBAHUE 3aBUCHUMOCTH
CKOPOCTHM XHMHUYECKOH pEeakiuu OT BO3JACHCTBUS DPA3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpollecca
JMCCOIMALMU  KUCIIOT, WIeNoYe © cosiell  (BO3MOXKHO — HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TPOBEJICHHE OTBITOB, HUIIOCTPUPYIOMIUX MPHU3HAKH
MIPOTEKAHMsI PeaKklMii HOHHOTO 0OMeHa (0Opa3oBaHUE OcajKa, BbIACIECHUE ra3a,
0o0pa3oBaHUE BOJIbl); OMNBITOB, WIIIOCTPUPYIOUIUX TNPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBMUTEJBHBIX pEaKLUN (FOpeHHe, peakluu pPa3jioKEeHHs, COCAUHEHUS);
pacro3HaBaHHe HEOPraHUIECKUX BEIIECTB C IIOMOIIBIO KAYeCTBEHHBIX PEaKINil

Ha MOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel n ux COCIUHECHUA

2.1

OO6mras  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTpOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u (pu3nueckre CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWICTBAa Ha MOpUMEpe XJopa
(B3auMozeiicTBUEe € MeTajllaMd, HeMeTallJlaMH, LIeJo4aMu). XJIOPOBOIOPO/I.
CousiHast KMCIOTa, XUMUYECKUE CBOMCTBA, MOJy4YeHUE, TpUMEHeHuE. JleiicTBre
XJIOpa U XJIOPOBOJIOPOJA Ha OPTaHMU3M 4YelioBeKa. BaxkHelmine XJI0puabl U UX

HaxO0XXJICHUE B MIPUPOJIC

2.2

OO6mras xapakrepuctuka 3eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u (pu3nueckue cBOMCTBa
IPOCTBIX BEIHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOIHBIE MOAU(PUKAIIUU
KHUCIIOpOJa U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOPOJ, CTPOECHHE,
¢dbusznueckue W XuMHUeckue cBohcTBa. OKCHIBI Cepbl KakK MpeACTaBUTEIN
KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, (pU3MUECKHe U XUMUYECKUE CBOMCTBA
(oOmme kak MpeAcTaBUTENs Kiacca KHCIOT U crernuduueckue). XuMUYECKHe
peaxIuy, JeKallue B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMOJIy4eHHUs CepHOM
kuciotTel. Ilpumenenue. Conm cepHON KHCIIOTHI, Ka4eCTBEHHAs pEaKlHs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COeUHEHUI B mpuUpoje. XUMHUYECKOe
3arps3HEHHE OKpYXarolled cpelbl COeAMHEHHSIMU cepbl (KUCIOTHBIE JOXKIH,

3arpsAA3HCHUEC BO3yXa U BOI[OéMOB), CIIOCOOBI €T0 MMpeaAoTBpAICHUA

2.3

OOmiast xapakTepucTuka 371eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHS

ATOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHU. ASOT, pacnpoCcTpaHCHUC B IpUPO/JIL,




(dusnueckue U XUMUYecKre cBoiicTBa. KpyroBopor asora B mpupoje. AMMHAK,
ero (u3mveckre M XMMUYECKUE CBOMCTBA, MOJy4deHHe U npuMmeHenue. Conu
aMMOHMS, UX (U3HYECKMEe ¥ XUMHYECKHE CBOWCTBA, TMPUMEHEHHUE.
KauectBenHnasi peakiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ IMOJy4YCHHE,
(¢usnueckne W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBHTENs Kiacca
KUCIOT W crnerududeckne). Mcnoap30BaHUE HHUTPATOB M COJIGH aMMOHHS B
KayecTBE MMHEpAIbHbIX yJI0OpeHUil. XUMUYECKOE 3arpsi3HEHUE OKpYXKarollel
Cpelbl COeTMHEHUSAMH a30Ta (KUCIOTHBIE JIOK/IU, 3arpsA3HEHNE BO3/yXa, MOYBBI

Y BOJIOEMOB)

2.4

®docdop, amnorponHsie Mogudukauu (ochopa, uznueckre U XUMUYECKUE
ceorictBa. Oxcun ¢ochopa(V) u docdopHas kuciora, (U3UIECKUE U
XUMUYECKHUE CBOWCTBa, moiydyeHue. lcmons3oBanue ¢ocdaToB B KauecTBe

MUHEpaJIbHBIX YA00peHuit

2.5

O6miass xapakrtepuctuka syeMeHToB IVA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTENEHW OKHUCICHUS.  YTIEpOJ, aJUIOTPOITHBIC
MOJM(UKAIIUN, PACTIPOCTPAHCHHE B MpUPOJE, (U3HUECKHE W XUMHUYECKHE
cBolictBa. Ancop6mus. Kpyrosoport yriepoaa B npupone. Okcunbl yriepona,
X (Qu3nMYecKkrue MU XUMHUYECKHE CBOWMCTBA, JEHCTBUE Ha >KUBBIE OpPraHHU3MBI,
MOJIyueHUE U IMPUMEHEHHE. DKOJIOTHUeCKrue MpoOieMbl, CBSI3aHHBIE C OKCHIOM
yraepona(IV); rumote3a riao0adbHOTO MOTEIUICHUS] KIWMAaTa;, MapHUKOBBIN
a¢dext. YrompHas kuciaora u €€ COMM, HX (PHU3NYECKUE W XUMHYECKHE
CBOICTBa, MoJiydeHHe W IpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
uoHbl. Mcronb3oBaHnue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U

CEIIbCKOM XO3SHCTBE

2.6

HepBOHa‘IaJ'IBHBIe MOHATHS 00 OpraHn4eCKuX BCHIECCTBaX KaK O COCIAUMHCHHAX
yriepoaa (MeTaH, 9TaH, OJTWJICH, AallCTHUJICH, 3TAHOJI, T[JIMOCPUH, YKCYCHaA
KI/ICJ'IOTa). Hx coctaB M XUMHUYECKOE CTPOCHHUC. Ilonatne o OHOIOTHMYECKH
BaXXHBIX BCIICCTBAX: JKHPAX, 66J'IK8.X, yrijieBogax — W HUX pPOJIM B KHU3HHU
YCJIIOBCKA. MaTCpI/IaHBHOC CAWMHCTBO OPraHH4YCCKUX MW HCOPraHn4YCCKUX

COeIMHEHUI

2.7

erMHHfI, €ro (I)I/IBI/I"ICCKI/IC n  XUMHYCCKUC CBOﬁCTBa, MOJIy4€HHUEC U
ITPUMCHCHHUC. COCI[I/IHGHI/IH KpEMHHA B IPUPOJIC. O6H_[I/Ie MMpEACTaBJIICHUA 00
OKCHIC erMHI/IH(IV) u erMHHeBOﬁ KHUCJIOTC. CI/IJ'II/IKaTLI, HUX UCIIOJIB30BaHHUEC B
6LITy, MCIUIIUHC, TPOMBIINIJICHHOCTH. Baxwneiimue CTPOUTCIIbHBIC MATCPUAJIBI:

KepaMuKa, CTEKJIO, IIeMEHT, OeToH, »xene300eToH. [IpoGmeMsr Ge3omacHOro




HCII0JIb30BAHUA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGIIHGBHOP'I KU3HU

2.8

XUMHUYECKUN SKCHEPUMEHT: H3y4eHHE OOpa3loB HEOPraHHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEaKLMi Ha XJIOpUA-
MOHBI W HaONIOACHWE TPU3HAKOB HUX IMPOTEKAHHS;, OMBITH, OTPAKAIOIINE
¢u3nvecKkne ¥ XMMUYECKHE CBOWCTBA TAJIOTEHOB M MX COCITMHEHHH (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMIICHHE C OO0paslaMH XJIOPUIOB
(ramoreHn10B); O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COCIUHEHUSIMHU
(BO3MOXHO  HKCIIOJIB30BAHME BHJICOMATEPHANIOB); HAOMIOJIEHWE Tpolecca
o0yriuBaHUs caxapa MOoJ JEeHCTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIIOTHI;
M3Y4YEHHE XMMHUYECKUX CBOMCTB Pa30aBIEHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KaueCTBEHHOM peakuuu Ha CyibpaT-uoH U HaOII0AeHHE TMpU3HaKa eé
MPOTEKAaHUSI; O3HAKOMJIEHUE ¢ (U3NYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COoeMHEHUN (BO3MOXKHO HCIIOJIb30BAHME BHAEOMATEpUANoOB), OOpa3lamu
a30THBIX U (HochOpHBIX yAOOpEHUH; OTydeHne, COOMpaHe, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHUaka; IPOBEJEHHUE KAadeCTBEHHBIX peaklIuid Ha HOH
aMmMoHMST U ¢docdaT-MOH M U3YUYEHHE MPU3HAKOB HX IMPOTEKaHUS,
B3aMMOJICHCTBHUE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbIO (BO3MOXHO
UCIOJIb30BAHNE BUAECOMATEPUANIOB); HU3YYEHHE MOJENIeH KPHUCTAIIIMYECKUX
pemwéTok anMmasa, rpaduTa, (QyUIepeHa; O3HAKOMJIEHHE C IPOLECCOM
aZicopOLMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; MOJy4YeHHe, coOMpaHMe, paclo3HaBaHME M M3Y4YEHUE CBOICTB
YIJIEKUCIIOrO Tra3a; IMPOBEJCHHE KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CHJIMKAaT-UOHBl M H3YyY€HHE IIPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHHE C
OPOAYKIMENH CUIMKATHON MPOMBIIUIEHHOCTH; pPEIIEHUE SKCIEPUMEHTAIbHbBIX

3aaa4 110 TeME «BaxHelne HeMeTaIbl U uX COCAMHCHUS»

Mertanisl 1 UX COSAUHECHUS

3.1

OO0mras xapakTepUCTUKAa XUMHUUYECKHUX JIEMEHTOB — METAJNIOB HA OCHOBAHUH UX
nojsioxeHnuss B Ilepuoguueckoid cucremMe XUMUUYecKux siemeHtoB JI.M.
MenneneeBa u ctpoeHust aToMoB. CTpoeHHE MeTaIoB. MeTajinyeckas CBsi3b U
METaJUIMuecKasi KpHUCTANIMYEeCKass pemeTKa. ODJIEKTPOXUMHYECKUU  psf

HaprI)I(eHPIfI MCTAJIJIOB

3.2

dusnueckue ¥ XUMUYECKUE CBOWCTBa MeTaioB. OOIIMe crocoObl MOTydeHUs
MeTauioB. [loHATHE 0 KOPPO3MM METAIIOB, OCHOBHBIE CHIOCOOBI 3aIIUTHI UX OT
kKoppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B

6I>ITy U NPOMBIINIJICHHOCTH




3.3

[Ilenouynsle MeTauibl: nojoxeHue B llepuonnyeckoil cucreMe XUMHUYECKUX
anemeHToB .M. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXIACHHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kanus). Okcuasl u
TUAPOKCUABl HaTpus W Kaius. [IpuMeHeHue IeIOYHBIX METAIOB M HX

COEIMHEHNI

3.4

Illemouno3eMenbHbIE  METAAIbl MAarHMi ©W  KaJdbI[Wil: TOJOXKCHHE B
[Iepnoanueckoil cucteme xumudeckux uemeHToB .M. Menneneesa; crpoeHue
X aTOMOB; HaxOXAeHHE B mpupojae. PuU3MUecKkue M XUMHUYECKHE CBOMCTBA
MarHus M Kanelius. Bakneimue coemuHeHus Kamblus (OKCHUI, THAPOKCHI,

coiin). JKEcTKkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMunMi: TosioxkeHue B [lepuonnyeckoil cucteMe XMMHUYECKUX DJIEMEHTOB
.. MenneneeBa; CTpOEHHE aTOMa; HAXOXKJACHUE B npupoae. Ouzndeckue u
XUMHUYECKHE CBONCTBA ATFOMHUHHS. AM(POTEPHBIE CBOWCTBA OKCHIA U THIPOKCH/IA

AJIFOMUHU A

3.6

Kenezo: nonoxenune B [lepuoanueckoi cucreme XuMudeckux anemeHTon J[. M.
MenneneeBa; CTpoeHHE aTOMa; HaxoXXJAEeHHE B Tipupoae. Duzuveckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuawl, ruapokcuabl U conu skeneza(ll) u

xene3a(lll), mx cocras, cBOICTBA U TIOTyUCHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB M CIUIABOB,
X (U3NIECKUMHU CBOMCTBAMH; HM3YyUEHHE pPE3YyJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJIa KaJbLUs M HaTpus C BOJOHW (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICJOBAHUE CBOWCTB JKECTKOW BOIBI;
nporecca TOpPEHHsl Kele3a B KHCIOpoAe (BO3MOXKHO — HCIOJB30BAaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMK HAa HOHBI
(Marnus, xanblus, adoMunHus, nuHka, xkene3a(ll) w sxemeza(Ill), memu(Il);
HaOJIIO/IECHNE W OMUCAHUE TIPOIIECCOB OKPAIIUBAHMS IJIAMCHM MOHAMH HATPHS,
Kamus W Kajdblusg  (BO3MOXKHO  HCIIOJIB30BaHHE  BUIACOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATOMHHHS U THIPOKCHIA
[IUHKA; PellIeHUE YKCIIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BaxkHeiine MeTamibl U

HUX COCIUHCHUA)

XnMHs U OKpyKarolas cpena

4.1

Hosrie MaTepHraJibl U TCXHOJIOTHUH. BemectBa n MaTepuajibl B MMOBCEIHEBHOM
JKM3HM YeJIOBeKa. XUMHSI U 3A0POBLE. be3onacHoe HCIONIB30BaHNUE BEILIECTB U

XUMHUYCCKUX pCaKI_II/Iﬁ B 6BITy. HepBaﬂ nomMouib MnMpu XUMHUYCCKUX OKOTrax U




OTPaBIICHUAX

OCHOBBI  DKOJIOTHYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHUE
42 okpyxaromeit cpenst [TJIK. Poib XuMuu B pelieHUH SKOJIOTHYECKUX MPOOIeM.
' [IpupoaHbIe MCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, MPHPOJHBIA Ta3, He(Th),
MPOJIYKTHI UX TIEPEPaOOTKH, UX POJIb B OBITY U TPOMBIIIIICHHOCTH
43 XUMHUYECKUHN HKCIIEPUMEHT: M3y4eHHE 00pa3lioB MaTepuaioB (CTEKIIO, CIJIABbI

METaJIJIOB, MIOJINMEPHBIE MaTEpPHUaJIbl)




INPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOM ITIPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHNUS K MPeIMEeTHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOCHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOTI0 00111ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

[Ipencrasnenue:

11

O TI03HABAEMOCTH SBJICHUN MPUPOJbI, MOHHMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyIbTypbl M HpPaKTHUYECKOU
JEeATENbHOCTH YEJIOBEKAa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTAa XUMHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHUS, B TOM YHUCJE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W MU3Y4YEHUSA
XUMHYECKUX PEaKIMi; YMEHHE MCIOJb30BaTh MOJEIH IS

00BsCHEHUS CTPOCHUS aTOMOB M MOJIEKYJT

1.3

o cepax npodeccuoOHANBFHON AESITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOy4aloUIMMCSl paccMaTpuBaTh
XUMHIO Kak cdepy cBoet Oyaymieil mpodeccnoHalbHOM 1eSTeIbHOCTH
U c/ejaTh OCO3HAHHBIM BHIOOP XUMHUU KaK MPOQUILHOTO MpeaMeTa

IpU [Iepexo/ie Ha YpOBEHb CPeIHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOHN XUMHUUYECKHX 3HAHUM U YMCHHUE IPUMCHATH

CUCTEMY XUMHYCCKHX 3HaHHI>i, KOTOpast BKIIIOYacCT:

2.1

Ba)KHEHIIIME XUMHYECKUHE IIOHATHS: XUMHYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEI[ECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPOJIHAs CMECh, OTHOCHTENIbHBIE ATOMHAas M MOJIEKYIsIpHAs
MacChl, KOJHMYECTBO BEIIECTBAa, MOJIb, MOJIIPHAs Macca, MOJISIPHBIHA
00BEM, OKCHJ, KUCIOTa, OCHOBAaHUE, CONIb (CpemHsis), XUMHUYecKas
peakuusi, peaklUu COCIUHEHHUs, PEaKUUU pa3JI0KEeHHs, pEeaKIHu
3aMelleHus, Peakui oOMeHa, TerIoBoi 3(pdexT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PacTBOpP, MAccoBas JOJS XWMHYECKOTO
3JIEeMEHTA B CO€MHEHUH, MaccoBasi 10J1s1 U MPOLIEHTHAsA KOHLEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 clou aToMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSA3b, dJIEKTPOOTPULATEIILHOCTD, ITOJIIPHAS U HENOJIApHAs
KOBQJICHTHAsI  CBsI3b, MOHHAs  CBS3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEAIEKTPOJIUT,
UIEKTPOIUTHYECKAs AUCCOLMALMA, PEAKUUU HMOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMM,  OKHUCIHTEIb U
BOCCTAHOBUTENb, OKUCICHHE W  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMbIE peakluy,
CKOpOCTb XUMHYECKOM peakiuu, Kataimsatop, [IJIK, kopposus

MCTaJIIIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUM: 3aKOH COXPAHEHHsI MacChl,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

3JIEKTPOJIUTUYECKON TUCCOLIUALINN

Brnagenune ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKITFOYAIOILICH:

3.1

YMEHHUE TPAaBHUIIBHO UCIIOJIH30BaTh N3YUCHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM uYHcie MHUHEpalbHBIC YIOOpEHHS, METaUTbl M CIUIABHI,
NPOAYKTHl TIepepadOTKH TPUPOIHBIX HCTOYHUKOB YTIICBOJOPOJIOB
(yrns, mpupomHOro rasza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE M TOHMMAaHHE 3HAYCHUsS >KUPOB, OCIIKOB, YIIICBOJOB
JUIs. OpTraHM3Ma YelIOBeKa; YMEHHE MPOTHO3UPOBAThH BIMSIHUE BEIIESCTB

U XUMHYCCKHX ITPOLECCOB HA OPraHu3M 4YCJIIOBCKA M OKPYXKaKOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPpUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUSAMH OPYIUX

y‘le6HBIX nmpeaMETOB

3.3

HaJIN4YHC OIIbITa pa6OTBI C pa3IMYHbBIMH HCTOYHHUKaAMHU I/IH(i)OpMaI_II/II/I
10 XHMMHHU (Haquaﬂ U HAYYHO-NOITyJIApHas JIMTCpaTypa, CJIOBApH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHC

HCIIOJIb30BaTh €€ It peaicHuAd y‘le6HO'H03HaBaTeJ'IBHBIX 3a1a4

Bnagenne ocHoBamMu IOHSTHHHOTO arrmapara M CHUMBOJHUYCCKOTO

A3bIKa XMMHH I COCTaBJICHUA (I)OpMy.TI HCOPraHNMYCCKUX BCUICCTB,




YPaBHEHMM  XMMHYECKHX  peakUuid; OCHOBAMH  XMMHMYECKOU

HomeHknarypsl (IUPAC u TpuBuaibHOM)

YMeHue oOBACHATH CBS3b MOJIOXKEHHs 3ieMeHTa B Ilepuonmueckoit

CUCTCMEC C YHCIOBBIMU XapPaKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sijpa, oOIlee Yucio
JJICKTPOHOB), PACIPENCICHHEM JJICKTPOHOB TIO0 DHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOI0B, KATHSI U KBNS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWMCTB
XAMHYECKHAX JJIEMEHTOB (paJiyc aroMma, JJIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX U CJIOXKHBIX BEHIECTB OT TIOJOXEHHS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblXx TMepuojJaXx U  TJABHBIX
MOJITPYTINAx) U JJIEKTPOHHOTO CTPOSHUS aToMa

7 YMenne kinaccuuiupoBarh:

7.1 XHUMHUYECKHE IIIEMEHTHI

7.2 HEOPraHMYECKHE BEIIeCTBA

7.3 XUMUYECKHE PEAKITUN

8 YMeHue onpeensTh:

81 BAJICHTHOCTh W CTETICHb OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 3apsi

' HMOHa

82 BHUJI XUMHUYECKOW CBSI3M M THUI KPUCTAJUIMUYECKOW CTPYKTYpHI B

' COCAMHEHUSX

8.3 XapakTep cpepl B BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHUCJIUTEND U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu30BaTh (PU3NYECKUE U XUMHUECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOpoA, Tpadur, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIop, HATPHH, KaJIUi, MarHui,
KaJIbLIUH, aJTIOMHHHH, KEJIe30)
CIIOKHBIX BEIECTB, B TOM 4YHCJIE WX BOJHBIX pacTBOPOB (Boja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHIBI U THUIPOKCHIIBI

9.2 metanoB [-IIA rpynmn, amtomunusi, menu (II), umnka, xeneza (II u

. III), oxcuap! yrnepona (II u IV), xpemuus (IV), azora u gocgopa (111
u V), cepl (IV u VI), cepuucras, cepHas, a30THCTas, a30THasi,
(docdopHas, yroiapHasi, KpeMHUEBAsI KUCIOTAa U UX COJIH)

9.3 NPOTHO3UPOBATh W XapaKTepu3OBaTh  CBOWCTBAa  BEIIECTB B




3aBUCHMMOCTHU OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCHICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTDL ITPOTCKAHUA XUMUUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE 1 HIOHHBIEC YPABHEHUS PEaKLU, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIIUX ~ XUMHYECKHE CBOMCTBA HM3YUYEHHBIX KJIACCOB
' (Tpymim) HeOpraHU4YeCKUX BEIIECTB
10.4 MOITBEPIKIAIOIINX TCHETHICCKYIO B3aUMOCBSI3b MK Ty HUMU
11 YMeHnue BIYUCIATh (IPOBOJIUTH PACUEThI):
11 OTHOCUTEJIbHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCcOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTA B COETMHEHNU
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMUYECKHX pEaKUUd U HaXOOUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MACCy peareHTOB WK MPOAYKTOB pPEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHUs  (HaOmoJeHHe,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YUYEHUU BELIECTB U
' XMUMHYECKUX SIBIICHUH; yMeHHE cQOpMYyIHpoOBaTh MpodiaemMy U
IPEJUIOKUTH MYyTH €€ pelIeHus
125 Oe3omacHON pabOThl ¢ XUMHUYECKHMMH BELIECTBAMH, XHMHYECKOM
' OCy/I0H 1 TabOpaTopHBIM 000PYI0BaHHEM
npaBHiIaMu 0€30MacHOTO OOpaIEHUs C BEIIECTBAMHU, UCIIOJIb3YEeMbIMU
B TMOBCEHEBHOM JKM3HU, IPABUIIAMU MOBEICHUS B LEISIX COEpeKEHUs
e 3I0POBbsI M OKpYKaloUleil MPUpPOAHON Cpelbl; TOHHMaHuEe Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MbBI OMPEIeNEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIIECHUS M MPEJOTBpAIICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTHuecKWX HAaBBIKOB IUIAHUPOBAHUS M OCYLIECTBICHHUS
CIEYIOIINX XUMUYECKHX IKCTIEPUMEHTOB!
131 U3yYeHHE U OMHCaHue (PU3NIECKIX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WUTIOCTPUPYIOIIUE MPU3HAKU TPOTEKAHUS XUMHUUYECKUX PEAKIUI

13.2

M3Y4CHHE CIIOCOOO0B pa3/iesieHus cMecei

13.3

NOJTy4eHHE KHCIOpOoJa M M3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3YyYEHHE €ro CBOMCTB; IOIy4EHHE YIIIEKUCIOTO ras3a H

HN3YUCHHUC €TI0 CBOI>'ICTB; MOJIY4YCHUC aMMHUaKa U U3y4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM  JIOJIeH

PacTBOPEHHOTO BEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIIOpaHXKa u
dbenondTanenHa) I ONpENCICHUs] XapakTepa Cpellbl B pacTBOpax

KHUCJIOT U LIej0Yei

13.6

WCCIICIOBAHUE M OMNMUCAaHHE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3AMMOACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJaMU  METajulOB,  PAacTBOPUMBIMU W HEPACTBOPUMBIMHU
OCHOBAHMSIMM, COJISIMH; TOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JpYrMM W3  pacTBOpa  COJIH;
ucciueaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS U

LUHKA

13.7

pelieHne SKCIePUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHMYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
IUCcconMalnsay; «BakHeHIIue HeMETaUIbI U HUX COCOUHECHUSI);

«Baxxnennne MeTalIbl U UX COCOUHCHUA»

13.8

XUMUYECKUE IKCIICPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
MPOTEKAHUS PEAKIMid MOHHOrO OOMEHA; KaYeCTBEHHBIC PEaKIMH Ha
HNPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax HOHBI: XJIOPHI-, OpOMHI-,
uonua-,  cynbdar-, ¢ocdar-, kapOOHAT-, CHIHMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHusi, KajbI¥s, aIFOMUAHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

MNPEACTABIATE  PE3YJIbTATBI  3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABJEITH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATb CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHNYCCKNMHU
SABJICHHUAMU U IIpOHECCaMU, IPOUCXOAAINMHA B MAKPO- U MUKPOMUPE,

O0OBSCHSITH IIPpUYNHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, TPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATHUS
11 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus cMece
12 ATOMBI W MOJIEKYJbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHX
' aneMeHTOB. [IpocThie 1 CIIOKHBIE BEIIECTBA.
13 Xumnuaeckas popmysna. BaJleHTHOCTh aTOMOB XUMUYECKUX AJIeMEHTOB. CTeneHb
' OKHUCJICHUS
3aKOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcHUTENbHAasT aTOMHas Macca.
14 OTtHOcuTEeNnbHAs MOJIEKYIsIpHas Macca. MaccoBast 10JIsl XMMHYECKOTrO 3JIEMEHTA
B COCIMHEHUU
15 KomnuectBo BemectBa. Monbs. MonsipHas macca. MossipHbIii 00BEM Ta3oB.
' B3anMocBsI3b KOMMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 ®u3nuecKkue U XMMHUYECKHE SBJICHHUS. XHMHUUYECKAsl peakuusl U €€ NPU3HAKHU.
' 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMHUECKHE YPABHEHHUS
5 [Tepuonnueckuii 3akoH u Ilepuommueckass cucreMa XMMHYECKUX HIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB
[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMudeckux snementon J[. M.
2.1 MenneneeBa. Ilepuoasl u rpynmnbl. U3nyeckuid CMBIC MOPAIKOBOTO HOMEpPA,
HOMEPOB MEpUOJa U IPYIIIBI JIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTombl. DiekTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX  000J04Yek aTtomMoB TiepBbIXx 20 XMMHYECKHX JJIEMEHTOB
[Tepuonunueckoit cucremsl JI.1. Menaeneena
3aKOHOMEPHOCTHU B MU3MEHEHUU CBOMCTB XMMHUYECKUX AJIIEMEHTOB INEPBBIX TPEX
NEpUOJIOB, Kalus, Kajblus (paguyca aToMOB, OJIIEKTPOOTPHUILIATEIHHOCTH,
2.3 METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCAUHEHHHA B
COOTBETCTBUMU C TIOJIOKEHHEM »3JeMeHTOB B Ilepuommueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 Crpoenue BemiecTna
Xumuueckas cBsi3b. KoBaneHTHas (ToNsipHassT ¥ HEMOJISIpHAsi)  CBS3b.
3.1 DNEeKTPOOTPULIATENBHOCT,  XMMHYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

Merannuyeckas CBs3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAIMYECKON PEIIETKH U BUAA

XUMHYECKON CBA3U

Baxueiine npeAcTaBUTENIM HEOPraHWYECKHX BewecTB. Hemertamibl u ux

COCAMHCHUS. Merannsl 1 uxX COCAMHCHU A
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Knaccudukanus ¥ HOMEHKIATypa HEOPraHUYECKHX COCJAWHEHUN: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBbIE) 51
HecosieoOpa3yromye; OCHOBaHMK (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KHUCIOT (KHCIOpPOJCOAEpKalIMe U  OECKUCIOPOJHBIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBI€); COJIEH (CPeIHUX U KUCIIBIX)

4.2

@u3nYecKue MW XMMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cepbl, a30Ta, pocdopa, yriepona, KpeMHHs

4.3

dusnyueckrie U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marius W KajJbLusd, allOMUHHA, KCEIIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSIKEHUN METAIIIIOB

4.4

®U3NYECKUE U XUMUYECKUE CBOMCTBA BOJAOPOJHBIX COCIMHEHUN HEMETAIIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHUAKa

4.5

dusnueckue U XUMHUYECKHE CBO#CTBAa OkchaoB Hemeramwio: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(1V). [lonyuenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoictBa oKCcUIoB: MeTaioB |A—IIA rpymm, nuaka, meau(Il) u

xenesza(ll, 11). TTonydeHne OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUU M aM(OTEPHBIX THMAPOKCHAOB (Ha MpUMeEpe
THIPOKCUJIOB  aJIOMUHHMS, Kene3a, UuHKa). [lomydenwe ocHoBaHui U

aM(bOTEepPHBIX TUIPOKCHU]IOB

4.8

OO0mue XUMHYECKHE CBOICTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOU, KpeMHHEBOH, yromapHOU. OcoOble
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM M a30THOW KHCIIOT.

HOJ'Iy‘ICHI/Ie KHUCJIOT

49

OOu1re xuMu4eckre cBOMCTBa cpeHux coneil. [Tonmyuenue comnei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paclio3dHaBaHrue BOJAOpPOA4d, KHCJIOPOJd, aMMHAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH
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HonyquI/Ie aMMMHakKa, CepHOI>'I U a30THOH KHCJIOT B MMPOMBIIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIYYCHUS MCTAJUIOB
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I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLIUU

5.1

Knaccugukanus XuMHUECKUX peakuil 10 Pa3InYHbIM IPU3HAKAM: TI0 YHCITY U
COCTaBYy Yy4YacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo

W3MEHCHHIO CTCTICHEH OKUCIICHHS XUMHUUECCKUX DJICMEHTOB

5.2

TennoBoit ApPeKT XUMUIECKOH peaknu, TePMOXUMHYECKHE ypaBHEHUS. DK30-

1 SHAOTCPMUYCCKHUEC PCAKIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBUTCIIN.
[Ipoueccbr  okucneHust A BOCCTAaHOBJICHUI. DIeKTPOHHBIHN Oaitauc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

2.4

Teopus amekTpoUTHYECKOM aucconnanuu. KaTHOHbBI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbIE U cIa0kIe SJICKTPOJIMTEIL. CremneHnb Jucconuanuu

9.5

Peaknun wioHHOTO OOMEHa. YCIOBHUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,

TTOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS pPEaKIni

XHUMHS ¥ OKpYKAOIIAsl cpesia

6.1

BemectBa u Marepransl B IOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHME BELIECTB M XMMHUYECKMX pPEAKIMH B J1a0OpaTopuu U OBITY.

HepBaﬂ IIOMOIIIb ITPHU XUMHUYCCKHUX OXKOraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHWE  OKpyXKarouleil  cpeabl  (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE MOYBbBI, BO3JyXa W BOJOEMOB), CHOCOOBI €ro MpeAoTBpallleHus
[Ipenenbras pomyctumas koHneHTpamus BemiectB (I1IK). Pomp xumum B
pPELICHUH DKOJIOTUYECKUX TMpolieM. YculeHue mnapHuKoBoro dddekra,

Paspyumi€HUE O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COCITUHCHHUH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIAaBOB (CTalb, YYr'yH, AIOpallOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX COenHEHMH. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC

CIIOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOUHUKU YIJIEBOJOPOJOB (Yrojb, MPHUPOJHBIA ra3, HedTh),

MPOIYKTHI UX MepepaboTKu (OEH3HH), UX POJIb B OBITY U IPOMBIIIIJICHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OPraHN4YCCKUX BCUICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, alICTHUJICH, TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOTHYECKH BaXKHBIX BCIIICCTBAX: JKUPAX, 6CJ'IK3.X, yriieBoax — v Uux

POJIH B JKMU3HU YCIIOBCKA




PacuéTer:

7.1 1o opMynaM XUMHUYECKUX COCTUHEHUM
7.2 Macchl (MaccoBO) JI0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMUYECKUM ypPaBHEHHSIM




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJBI U151 VUEHUKA

Xumus, 9 knacc: 6a3oBbiit ypoBens/I"abpuaissa O.C., Octpoymos W.T'., Cnagkos C.A.,
AxuumonepHoe o0mectBo «M3narenscTBo «IIpocBemieHue.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://myschool.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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