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MHNOACHUTEJBHASA 3AIINCKA

Pabouass mnporpamMmma 1o mnpeaMery «XuMus» i 00y4aromuxcs C
3a/Iep>KKOM mcuxuyeckoro pa3Butus (nanee — 311P) Ha ypoBHE OCHOBHOTO OOIIETr0O
oOpa3oBaHMsI TOATOTOBJIEHa Ha OCHOBe @enepallbHOTO TOCYJapCTBEHHOTO
o0pa30BaTeNbLHOTO CTaHJapTa OCHOBHOro obmiero ooOpaszoBanus (IIpukas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctunimu Poccuiickoit @enepannu 05.07.2021 r., per. HoMep
64101) (mamee — ®IOoC 0O00), denepanbHON aAaNTUPOBAHHOM OCHOBHOU
00111e00pa30BaTeIbHOM MPOrpaMMbl  OCHOBHOTO 0OIIEro 00pa3oBaHus IS
oOy4Jaronmxcs ¢ 3aepKKON MCUXUYECKOrO Pa3BUTHS, YTBEPKAEHHOW MPUKA30M
MunuctepcTBa npocenieHust Poccuiickoit @enepanuu ot 24.11.2022 Ne 1025 (B
pen. ot 17.07.2024), u ¢enepansHoii padoueii nporpammbl OO0 «Xumus (ais 8-
9 kmaccoB)» (YTBEp)KICHHOM ITpruKazoM MUHHCTEPCTBA MpocBelieHus: Poccuiickoi
deneparun ot 9 okTAOps 2024 1. N 704).

[Iporpamma 1mo XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIBHOE MpeAMETHOE COJIep KaHue,
MpeayCMaTPUBAET paCIpENEICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pazmenaM MW TEeMaM MpPOrpaMMbl O XHMHUH, OIpPEETsEeT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHMUs, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPHU
MPEAMETHBIX CBSI3€H, JIOTUKA y4eOHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaronuxcs, OnpeaeseT BO3SMOKHOCTH TIPEAMETa IJIsl pealu3aluy TpeOOBaHHMA
K pe3yJibTaTaM OCBOEHHS OCHOBHOW 0OOpa3oBaTEIbHOM MNpOrpaMMbl Ha YpPOBHE
OCHOBHOI'O 0011er0o o0pa30oBaHus, a TaKKe TpeOOBaHUI K pe3yibTaTaM 00y4YeHUs
XUMHUM Ha YypOBHE II€JIeM HW3y4YeHHs MpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIILHON  JIEITEIbHOCTH  OOYyYaroIIerocss IO OCBOCHHUIO  y4eOHOTO
COJIEp KaHMS.

3HaHWE XUMHUHU CIY>XUT OCHOBOW il (OPMUPOBAHHMS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MnpeACcTaBICHU O MaTepuaIbHOM EIUHCTBE MHUpPA, BAXKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
PHEPTUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
po0JIeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUSI.

N3yuenue xumun:

CHOCOOCTBYeT  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAMOTHOCTH;



BHOCUT BKJIaJ B (pOpMHUpOBAHWE MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CAMOCTOSITEIPHOW Y4eOHOW  JESITEIBHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATENbCKUX YMEHHUM, HEOOXOIMMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMUT CO CHeHU(UKON HAay4dHOrO0 MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
L[EJTIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTHXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHu€e 00Yy4aIOIIUXCSl.

JlanHble HampaBlieHHs B OOYyYEHMH XMMHUHU OOECHEYMBAIOTCA CIELH(PUKON
COJIepKaHMsl  y4yeOHOro  mpeaMeTa, KOTOPBhIM  SABJISETCS  NEeJaroruyecku
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa3oBaHus OPUEHTUPOBAH Ha

OCBOCHHE OOYYalOIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUM XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMMUHU.
Koppexyuonnwvie 3a0auu yaebHOro npenmera « XMMUs» HaIpaBJICHbl HA Pa3BUTHE
3pUTEIIBHOTO BOCHPUSTUS W y3HABaHUS, MPOCTPAHCTBEHHBIX MPEICTABICHUN U
OpUEHTAIlMH, OCHOBHBIX MBICIUTENIBHBIX OINEpaluii, HarasgHO-O0pa3HOro U
CJIOBECHO-JIOTUYECKOT0 MBILIUIEHUS, KOPPEKUHUIO HApYLIEHHH  3MOLMOHAIBHO-
JUYHOCTHOM cpepbl, MHANBUAYATBHBIX TPOOEIOB B 3HAHUSIX, YMEHHIX, HABBIKAX,
oOoraiieHue caoBapsl.

CtpykTypa coiep>kaHusi MPOrpaMMbl M0 XUMHUHU C(HOpMHUpOBaHA HA OCHOBE
CHUCTEMHOro moaxoja k e€ usydeHuto. CojpepkaHue CKJIAIbIBAETCS U3 CUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMbI MIOHITUH O XUMHUYECKON
peakiuu. OO0€ dSTH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbl TIO0 TMPUHIIMAITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona /1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpelcTaBieHUd 00 AIEKTPOJUTHYECKOW JMCCOIMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEA0BATENHLHO OT OJHOIO
YPOBHSI K JPyroMy, BBITONHS (GYHKIUA OOBSICHEHHS] W MPOTHO3HPOBAHUS



CBOMCTB, CTPOEHUS U BO3MOXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
M3Y4YaeMbIX BELECTB.

OcBoeHHE TpPOTrpaMMbl MO XHMHH  CHOCOOCTBYeT  (HOpPMHpPOBAHUIO
IIPEICTABIICHNS] O XMMUYECKOM COCTABIIIOIIEH HaAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW IpUPOJIbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4HOMY 3HAHHIO H
METO/JaM TO3HaHUs B Hayke. M3ydyeHne XMMHUM NPOUCXOOUT C MPHUBICYEHUEM
3HAHMI W3 paHee W3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyX arooluid MUp»,
«buonorus. 5—7 kinacce» u «Pu3nka. 7 KIacc.

[Ipy u3ydyeHMH XUMUM MPOUCXOIUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (POPMHPOBAHHUU CHCTEMbl XMMHYECKHX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOLIEHMM K HAyYHbIM METOJaM I[IO3HAHMS TPU U3YYEHUH BEIIECTB U
XUMUYECKUX pEeAKUUH, B ((OPMUPOBAHUM U PAa3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TPaBUJ O€30MacHOro oOpalleHus C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHuu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS Ba)XKHOE
3HaYEHUE MPUOOPENH TaKHE LU, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY INPUHATHIO PELICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOy4Jarommxcsi K CaMOCTOSTENIbHOW TO3HABATEIBLHON JIESITEIHbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIHOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIoBHM, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00YJAIOIITUMU CSI
OMbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢opmupoBanue oOmEeld (yHKIUOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHH OOBSACHATP M OLIEHUBATH SIBJICHUSA
OKPYKAIOIIEro MHpA, MCIHOJIBb3Yysl 3HAHUSA W OINBIT, IIOJY4YCHHBIC IPU H3Yy4YCHUU
XMMHMH, TPUMEHATh HUX IPU PEIIEHUU MpoOJeM B MOBCEJHEBHOW XU3HU MU
TPYAOBOU IEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAaHHS LEHHOCTH XUMHUYECKUX 3HAaHUH Ui BBIPAOOTKM DKOJIOTHUYECKU
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I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOTHOM CPEBI;

—pa3BUTHE MOTHUBAMK K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(DHIIA M HAMPABICHHOCTH NALHEUIIETO
oOyueHus.

OOmee YMCIO YacoB, OTBEACHHBIX I HW3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HEJIeIN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DU3MUYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢dopmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTtHocuTeNbHAsg MOJEKYJIsIpHas Macca. MaccoBas A0 XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYpPHBIX eIWHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTMHEHUM.

du3nYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEaAKIUil (COeTUHEHNs, Pa3I0KEHUs, 3aMeIIeHHs, OOMeHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuéMamMu oOpallleHus ¢ JIabopaTOpHBIM O000PYIOBAaHUEM, U3YUYCHUE U OMHCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJIEHCAlMs BOJAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHMCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiui (pasiiokeHHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB PA3JCICHHs] CMECEi: C MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIApYBaHUE, TUCTUJUIAIUS, XpoMaTorpadusi, MpoBeIeHUE OUYNCTKU MTOBAPEHHOU
COJIM, HAONIOJIEHWE W  ONHWCaHuE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MACChl, CO3JaHUE MOJENEH MOJEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKHX BELeCTB

Bo3gyx — cmech razos. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI

6



MOJIyYCHHUST KUCTopoAa B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpPOIHBIX BoJ. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: MIENOYH U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm MeraiuioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KHUCIOPOAa B BO3yX€E, MOJIYyUYCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, PACIO3HABAHUE WU HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
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UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKU MHAMKATOPOB B PAacCTBOpaxX KHUCIOT U IIEJOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajla JPYTHM U3 PacTBOpa COJH, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KJACCU(PHUKAIUMK XUMUYECKUX 3iemMeHToB. lloHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
U TUAPOKCUBI.

[lepnognueckunii 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3J1€MEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTtonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku M mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHass (moJjiipHas W HEMOJsIpHas) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).



Meswcnpeomemmuunle céasu

Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYULIECTBJISIETCS. 4€pe3 HCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OOmue ecTeCTBeHHO--HAyYHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOIEHNE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIBI, PAAUOAKTUBHOCTb, MOJICKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COonHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Ieprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalus, KalblUsil M UX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3H. THIBI KPUCTAIIIUMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanys XuMUYECKUX PEaKIUi MO pa3IMYHbIM PU3HAKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajiu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH XuUMUYecKoM peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumnueckom paBHoBecuu. DakTOPBHI,
BJIMSIFOIIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU MU TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBineHue  ypaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUAd C  HCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus PNEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YpaBHEHUA peakuuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHYECCKOM
nucconuanuu. KauectBeHHble peakiiui Ha HOHBI. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PpA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEed M  COJIEU
(BOBMOXKHO  MCIIOJIb30BAaHME BHJIECO MaTepuasoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHWE BObI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTereHn okucieHus. CTpoeHne M (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJENCTBUE C METalJlaMU, HEMeTaUlaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMEHeHHUe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJlOBEKa. BakHEWIIWe XJIOpUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMHUUYECKue CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENSl Kjacca KHCIOT W cheuuduyeckue). XHUMUYECKHE pPEaKIuHu,
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JeKale B OCHOBE MPOMBIIUIEHHOTO Croco0a MONMYYeHHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil kKUCIOThl. CoJIM CEpHOI KUCIIOThI, KAUECTBEHHAS PEaKLMsl Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ COCIUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIC CTETNICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
busnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npumeHenue. Coiam aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, QU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MHHEPAIbHBIX
yno0peHuil. XuMUUECKOe 3arpsi3HEHUE OKPYXKarolle cpeibl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, Guznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyyerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
MonuduKauu, pacIpoCTpaHeHWe B TPUPOAE, (HU3MUeckne U XUMHUYECKHUE
cBoiicTBa. Ancop6Omus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHUIOM
yriepoaa (IV), rumoreza riao0anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MOJIydeHUEe W mNpuMeHeHune. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIINICHHOCTH W CEIHCKOM
XO3SIMCTBE.

[TepBoHavyabHBIE IOHATHS 00 OPTraHUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, ITAHOJ, TJIUIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbIE HMCTOYHWKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOIYKThl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OeiKax, yriieBogax — U uxX
poid B OKM3HM 4eloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usmueckne u XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeactaBieHust 00
okcune kpemaus (I1V) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
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OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHI, OTpaxaromue (U3NYECKHUE U XUMHUUYECKHUE CBOIICTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUS caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha CyJbdat-
WOH W HaOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYCHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne MpU3HAKOB
UX [POTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  a7ICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3y4UCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YUYCHHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCIUHEHUS.

MeTaJiibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKAa XUMMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTaioB. Meraminyeckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl TosyyeHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MHPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpusi U kanus). OKCUIbl U
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TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux anneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoEHHE atoma, HaXOXAEHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUEe B mnpupoae. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

Bemectsa m Marepuansl B IOBCEIHEBHOM XKM3HM 4YeJOBEKa. be3zomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemecTs, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu
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Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAay4HOTO LUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIYIPOBOJHUKH, JTUAJIEKTPUKHA, (POTOINEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocunres, npixanwe, Ouocdepa, FKOCHCTEMA, MHUHEPAIbHbBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH H
BOCITUTATEIIbHON JIEITEIIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKAMU
COUMOKYJIbTYPHBIMU U JOyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IIPUHATHIMUA B
oOIIecTBe MpaBUJaMd W HOPMaMH TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YUarOIIUXCSl.

JInyHOCTHBIE  pe3yabTaThl  OTPaXalrT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TMO3UTHMBHBIX I[IEHHOCTHBIX OpHWEHTAllMM W
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
¥ HaydYHOMY HACJEIHIO0, MOHUMAHUS 3HAYCHUS XHMHUYECKOWM HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAACTh JIOCTOBEPHON HHGOpMAIIUEH O
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLUUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUH Y4YeOHBIX, TI03HABATCIBHBIX 3aJlay, BBIMOJHEHUH XHUMHYCCKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JeSITEIBbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECCKUE TPEJICTABICHUAS O BEIIECTBE M XMMHUYECKOW PpEaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIIOIIUE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL MOPUPOJIbI, B3aUMOCBS3SX YEJIIOBEKa C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOIUMBIC I OOBSCHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYJBTYpPhI, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOW pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON
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JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

MHTEpEeC K OOYYEHHIO M TMO3HAHWIO, JTHO003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIA BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHMS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBI3aHHBIX C OKPYKAIOUIEH MPUPOIHON CPEIOW, JJI MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOOecmedynBaoT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHUS HCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUH
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUi,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeJIaTh BBIBOJbI M 3aKIIOUYCHUS,

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBISABISATH U XAPAKTEPU30BATH CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTUBOPEYMS B U3yHAEMbIX MIPOLIECCAX U SIBIICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYKICHU;

NPUOOPETCHUE ONBbITa IO TUIAHWUPOBAHWIO, OpPTaHU3AIMU W IPOBEIACHHIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 PE3yJbTar, PopMyIHpPOBaThH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATh OTUET
O TIPOJIEIaHHOM paboTe.

Pabora ¢ nunopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(POPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(Hay4YHO-TIOMyJIApHAs JUTepaTypa XHUMHYECKOTO COJEp)KaHUSA, CIPABOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OLEHWBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3alpOChl MPU TOUCKE U OTOOpe
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd  MCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHHE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANBHYIO (hOpMy TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
apyrumu hopmMamu rpaduki 1 ©X KOMOUWHAIIUSAMY,

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXarolled HpHUpPOIHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBePcaJIbHbIe yieOHbIe 1eliCTBUA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauaiora W (WIM) JIUCKYCCUH) TIO
CyliecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS  TPENCTaBIsATh  TMOJYyYCHHbIE  pe3yJbTaThl  IMO3HABATEILHOMN
NESTEIbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTax; [eNaTh MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMMHUYECKOTO IKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEHHsSI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO3HABaTEJIbHOM M HUCCIIEOBATENbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4é€Ta OOILIMX WHTEPECOB M COTrJIACOBAHUS
no3unuii (00cyXneHusi, oOMEeH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, ONpeleiIeHHe KpPUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJIHEHHOM pabOThl U JpyTHE).

Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHUE CaMOCTOSTENIbHO ONpENesITh LENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTD, BRIOUPATh Hanbosee 3pheKTUBHBIC CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pPE3yJbTaTa 3asBJIICHHOM LEIU, YMEHHUE
UCIOJIb30BaTh M AHAJTM3UPOBATH KOHTEKCTHI, IPE/jIaracMble B yCIOBUH 3aaHUM.
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HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yNbTATOB 10 OCBOCHHIO 00s3aTEIHLHOTO
CONlep KaHMsI, YCTAHOBJICHHOTO IaHHOW denepanpHOl pabodeil mporpaMMonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
JNeucTBul, crnenuduyueckue A IpeAMETHONM o0nacTtu  «XHUMHS», BHJBI
JNEATEIbHOCTH 1O  IOJYYEHWIO HOBOIO  3HAaHWS, €ro HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSATHUWA: aTOM, MOJIEKyJa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHCIICHUS, XUMHYECKasi peaKuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aTroma, aTOMHasi OpOWTalb, PaIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBSI3b, UOH, KATMOH, aHWOH, PacTBOp, MAaccoBas JOJs BEIIECTBA
(mpolLieHTHAs! KOHIIEHTPAIls) B PacTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHITUH H
MPUMEHSITh 3TU TIOHATHUS MPU OMKUCAHUM BELIECTB U UX MPEBPAILLICHUII;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY I COCTaBJIeHUS (HOpMyT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

® OIpeesaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTEMIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAUJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCAUHEHUU I10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cwmbici [lepmomanueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHus B Ilepmogmueckon cucreme,
3aKOHOB COXPAHEHUs MACChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrapo;

® ONHWCHIBATH M XapakTepuzoBarh TabaumunHyto Qopmy I[lepuognaeckoit
CUCTEMbl XHMMHMUYECKHUX OJJEMEHTOB: pa3iuyaTh I[OHITUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
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OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHHS, KOTOPhIE HUMEIOTCA B
tabmume «llepuoamueckas cucrema xuMudeckmx daementoB I .
MeHneneeBay C UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeeieHle UX MO0 3JIEKTPOHHBIM CIIOSIM);

e KiIacCHU(PUIMPOBATh XUMHUYECKHUE DJIIEMEHTHI, HEOPTAaHUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B PEaKIUu
BEIIECTB, 10 TETIOBOMY 3PPEKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

® [IPOrHO3MPOBATH CBOKCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KaY€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUECKUX IMPEBpaAlllEHUA B
Pa3JIMYHBIX YCIIOBUSIX;

® BBIUUCIATH OTHOCHUTEIIBHYI0 MOJICKYJSIPHYIO W MOJSIPHYIO  MAacCChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

® [PUMEHSTh OCHOBHBIC OMEPAIIMU MBICIUTEIBLHON JEATEIIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYHUHHO--CIICCTBEHHBIX CBS3CH — I M3YUYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTEHHBIN);

e (CleAOBaTh  NpaBWiIaM  IMOJb30BAHUA  XMUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IMpaBWIaM OOpaIleHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TII0 BBITTOJTHCHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJMYYEHUI0O U COOMpAHUIO
ra3zoo0pa3HbIX BEMIeCTB (BOJOpOJAa M KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT ¢ OMOIIBIO UHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

® packphiBaTh CMbBICI OCHOBHBIX XHUMHUYECKHX TOHSATUH: XUMHUYECKUU
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb

OKHUCJICHHS, XUMUYECKasl PEaKINs, XUMUIECKast CBs3b, TEIUIOBOU ekt
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peakiuu, MOJIb, MOJIIpHBIA  O0BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTraau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKass CBsA3b (KOBAJICHTHAs, MOHHAs,
METAJIMYECKas), KpUCTANIMYECKass penieTka, KOpPpo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
koHueHtpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MPUMEHSITH 3TU NOHATHS MPU OMKMCAHUY BELIECTB U UX MPEBPAILLICHUII;
UCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (opMyJl
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNENIEHHOMY KJIACCy COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUU, TUM KPUCTAJTUMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
tabnnunyio (opmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynmna)», manesie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB H
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHCHHUM B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUEe BEIIECTBA,
XUMHUYECKUE PeaKIuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIIHH
BEILECTB, MO TEMJIOBOMY 3(P(EKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEINUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
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pUMEPAMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

® COCTaBISITh YPaBHEHHSI JJIEKTPOJUTUYECKOM AMCCOIMUAIIMH  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLINA HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

® DpACKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiui;

® TIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT WX CTPOCHUA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCJIOBHUSIX;

® BBIYUCIATH OTHOCHUTEIbHYIO MOJEKYJSIPHYIO W MOJIIPHYIO MAacChl
BELIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO 7JJIEeMEHTa 1o (opmyiie
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e COOMOIAaTh  MpaBWIa  MOJB30BAHMS ~ XMUMHYECKOM  TOCyIoM M
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH 10 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

® TMPOBOJUTH  PEAKIHMH, TMOATBEP)KIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

® TIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTEIIBHON NEATESILHOCTH — aHaJH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATHU3allUI0, BBISBICHUE
PUYUHHO-CJICACTBEHHBIX CBS3€H — IS M3YYCHHS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHBbIC METOJbl TO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN).

IIpoBepsiemble TPeOOBaHUA K Pe3yIbTATAM OCBOCHHMSI OCHOBHOM
o0pa3oBaTeIbHOI MporpamMmsl (8 Kiacc)

Kon [IpoBepsieMble peMEeTHBIE PE3yJIbTaThl OCBOESHUSI OCHOBHOM
poBepsieMoro |  00pa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus
pe3ynbrara
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ITo Teme: "llepBoHaYAIbHBIE XUMUYECKUE TTOHATHS"

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKHUX TMOHATHM: aToM,
MOJIEKyJla, XWMHUYECKUHA 3JEMEHT, IMPOCTOE BEIIECTBO, CII0XHOE
BEILIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAsI aTOMHasi M MOJEKYJspHass Macca, KOJIHYECTBO
BEIIECTBa, MOJIb, MOJSIPHAs Macca, MaccoBas JI0JII XHUMHYECKOTO
AJIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00beM, XMMHUYECKasl peakius,
KIaccupuKalusl  peakluil: peakluu  COCIUHEHHUS, PpEaKIHu
pa3lioKEHUsl, PEAKIUU 3aMEIICHHs, peakuuu OOMEeHa, 5K30- U
SHIOTEPMHUUYECKHE PEaKlUu, TEroBoi 3p(HEeKT peakiuu, pacTBOp,
MaccoBasi 107151 BelleCcTBa (MPOIEHTHAsI KOHIIEHTpAIUs) B paCTBOPE

1.2

WIUIIOCTPUPOBATE B3aWUMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHITUH U
IOPUMCHATH 3TU MMOHATHUA ITPHU OIIMCAHWH BCIICCTB U UX HpeBpaH_ICHI/If/'I

1.3

WCIIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIMKY JJI COCTaBJICHUS (POpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YYCHHUsS, 3aKOHA
ABoraapo

1.5

Oonpeac/siTb  BAJICHTHOCTb AaTOMOB  3JICMCHTOB B 6I/IHaprIX
COCIUHCHHAX

1.6

KJaccu(pUUUpoBaTh XMMHUYECKHE peakuuu (M0 YHUCIy U COCTaBy
YYacCTBYIOIMX B PEAKIIMH BEILIECTB, IO TEIJIOBOMY 3P QEKTY)

1.7

BBIUUCIISITh OTHOCUTEIBHYI0 MOJEKYJSPHYI0O M MOJSPHYIO MacChl
BEIIECTB

1.8

BBIYHUCIISITh MAaCCOBYIO JIOJIFO XMMHUYECKOTO 3JIeMEHTa 1o (opmylie
COCTMHCHMUS,

1.9

BBIYUCIIAATH MAaCCOBYIO TOJIFO BCIIECCTBA B paCTBOPE

1.10

MPUMEHATh €CTECTBEHHO-HAYYHBIC METO/IbI TTO3HAHMS - HAOIIOICHHE,
U3MEPEHHE,  MOJCIUpPOBAaHUE, OKCIEPUMEHT  (peaibHBId U
MBICJICHHBI )

[To Teme: "BaxHeiilne npecTaBUTENN HEOPraHUYECKUX BEIIECTB"

2.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHSITHI: OKCH I,
KHCJI0Ta, OCHOBAaHHEC, COJIb

2.2

OTIPEJICNIATh MPUHAIJICKHOCTh BEIIECTB K OIMPEIACIICHHOMY Kiaccy
coenuHeHuH 1o hopmynam

2.3

KJIaCCU(UIIUPOBATh HEOPTAHUYECKUE BEIIECTBA
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XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA
BEILIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXkJasl ONUCAHUE MPUMEpPAMU
MOJIEKYJISIDHBIX ~ YPAaBHEHHUM  COOTBETCTBYIOIIMX  XMMHYECKUX
peakiuii

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KauyeCTBEHHOTO COCTaBa, BO3MOXHOCTHU TMPOTEKAHUS XUMHYECKHX
IpEeBpaIIeHUI B pa3IMYHBIX YCIOBUSIX

2.6

cleloBaTh IpaBWJaM I[OJIb30BAaHUS XUMHUYECKOM Tmocynol u
1a060paTOpHBIM O0OpPYIOBAHHUEM, a TaKXKe MpaBWiIaM OOpaleHUs C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIMSMHU TIO BBITIOJTHCHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO TMOJYYCHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEHIECTB (BOJOPOJAA W KUCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIECHHOM MacCOBOM [OJEH pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh W MPOBOJUTH XUMHYECKUE IKCIEPUMEHTHI
M0 PAcHoO3HABAaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C TOMOIIBIO
WHJIUKATOPOB (TakMyc, heHondTanent, METUIIOPAHXK U IPYTUE)

2.7

IIPOBOAUTD PACUYCTLI I10 YPABHCHHUIO XUMHYECKOM pPCaKkInu

I[To Tteme: "llepuoamueckuii 3axkoH u Ilepuoamudeckas cucrema
xumuueckux snemeHToB JI[.M. MenneneeBa. CTpoeHuUE aTOMOB.
Xumuyeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH"

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSTUU: SIAPO aToMma,
QJNIEKTPOHHBIA CIIOM aToma, aroMHas opOuTaigb, paguyc aToma,
XUMHYECKAsl CBSA3b, IOJSIPHAS WM HEMNOJSApPHAs KOBAJCHTHAs CBA3b,
3JEKTPOOTPULIATEILHOCTh, HWOHHAsl CBSI3b, HWOH, KAaTHOH, AaHMHOH,
CTEIEHb OKUCIICHUS

3.2

KHaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKUE DJIEMCHTBI

3.3

OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyo Gopmy Ilepuonnueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pPa3lMyaTh MOHATHS 'TIaBHas
noarpynna (A-rpynma)" u "mobounas mnoarpynmna (b-rpymma)”,
"Manbie" 1 "6ombIIre" nepuobl

3.4

packpbiBath cMbIca Ilepuonmnueckoro 3akona J[.M. Menneneesa:
JNEMOHCTPUPOBATh  NOHUMAHHWE MEPUOJUYECKOW  3aBHCUMOCTH
CBOMCTB  XHMMYECKHMX DJIIEMEHTOB OT HMX TOJIOXKEHUS B
[Tepuonnueckon cucreme

3.5

COOTHOCHUTH  O0O3HAa4YeHHs, KOTOphIE HMEIOTCS B  TabmuIe
"Ileppoguueckass  cucreMa  XUMUYecKux  iemeHtoB  J[.M.
MenneneeBa" ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XMMHYECKUX 3JIEMEHTOB (COCTaB M 3aps fAapa, oOliee Yucio
AJIEKTPOHOB UM pacHpeie]ICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)
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3.6

OIIPCACIIATD CTCIICHDb OKHUCJICHUA OJICMCHTOB B 6I/IHapHBIX
COCIMHCHHUAX

3.7

OIIPpCACIIATEL BHUI XUMHYECKOM CBSI3U (KOBaHeHTHaH 141 I/IOHHa}I) B
HCOPTraHNMYCCKUX COCAMHCHUAX

IIpoBepsieMble 3JIeMeHTHI cofepkaHus (8 kiacce)

Kon

[TpoBepsieMblit 2IEMEHT COJIep KaHHUS

HCpBOHaanBHBIe XUMHUYCCKUC IIOHATHUA

1.1

[IpenmeT xumMun. Poinp XMMHUM B )KM3HU YETOBEKA. XUMUA B CHCTEME HayK.
Tena u BemnecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BEILIECTB

1.2

[TonsiTie 0 MeTodaxX IMO3HAHHMS B XUMHH. UHCTBIC BEIIECTBA U CMECH.
CnocoObl pa3aeieHus CMecen

1.3

ATOMBI M MOJEKyJbl. XHUMHYECKHE 31€MEHTbl. CHUMBOJBI XHUMHUYECKHX
eMeHTOB. [IpocTele M COXHBIE BewiecTBa. ATOMHO-MOJIEKYJIIPHOE
y4eHHUE

1.4

Xumunueckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKoH IOCTOSIHCTBA cocTaBa BellecTB. OTHOcCHUTENbHAs aTOMHas Macca.
OtHocuTenpHas MOJIEKYyJIsIpHass Macca. MaccoBas J0JI1 XUMHUYECKOTO
JJIEMEHTA B COCUHEHUHN

1.5

KomnuectBo  BemectBa. Monb. MousipHass  macca. B3anmocBs3b
KOJIMYECTBA, MAaCChl U YMCIA CTPYKTYPHBIX €IUHHUI] BemlecTBa. PacueTsl mo
dbopMyTaM XUMHUYECKUX COCAMHCHHIMA

1.6

dusnyeckne W XUMHYCCKHE SBJICHUSA. XHMHYECKas PEaKIus | ee
MpPU3HAKHA. 3aKOH COXPAHECHHSI MACChl BEHIECTB. XUMHUYECKHE yYPAaBHECHUS.
Knaccupukamus XMMHYECKHX peakiuil (COCAMHECHHS, Pa3JIOKCHUS,
3amernieHus, oOMeHa)

1.7

XUMHUYECKUN OJKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TIOCYIOH, C
npaBujgamMu  paboTel B JabOpaTopud M MpHEeMaMy OOpaleHHs ¢
nabopaTopHbiM 000pYIOBaHHEM, HW3YYEHHE M ONHCAHHE (HU3NIECKUX
CBOICTB 00pa3lioB HEOPraHWYECKUX BEILIECTB, HAONIOJEHUE (PUINYECKUX
(nnaBneHue BOCKa, TastHUE JIbJA, paCTUPAHKUE caxapa B CTYINKE, KUIIEHHE U
KOHJIGHCAIIMsI BOJBI) M XUMHUYECKHX (TOpEHHE CBEYH, NpPOKATHBAHHE
MEHOM TPOBOJIOKH, B3aUMOJCHCTBME MeJa C KHUCJIOTOM) SIBICHUH,
HaOJI0/IeHWEe U OMHCAaHHe MPU3HAKOB MPOTEKAHUS] XUMUYECKUX DPEAKIU
(pasznoxeHne caxapa, B3aMMOJCHCTBHE CEPHOW KHCIOTBI C XJIOPUIOM
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Oapusi, pasnoxenue ruapokcuna wmeau  (II) npu  HarpeBanum,
B3aUMOJIEHCTBHE XKere3a ¢ pacTBopoM coinu Meau (11), nsydyenne cnoco6os
paszeneHus cMecel (¢ MOMOIIbI0 MarHuTa, (pUJIbTpOBaHKE, BhIIAPUBAHUE,
TUCTWUISILUS, XpoMaTorpadusi), IpoOBEIeHUE OYUCTKH NMOBApPEHHOM COJIH,
HaOJIOZIGHWE W ONMCAaHUE  pPe3yJbTaTOB  IPOBEAEHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHHME MOJEeH
MOJIEKYJT (IIaPOCTEPIKHEBBIX )

Baxnelime npeacTaBUTEN HEOPraHUUYECKUX BEIIECTB

2.1

Boznyx - cmech rasos. CocraB Bozayxa. Kuciopon - ayeMeHT U mpocroe
BemiecTBO. Haxoknenwe kuciopoga B mpupone, (usmueckue u
XUMHYECKHE cBoMcTBa (peakuuu ropeHus). Oxcuabl. IIpumeHenue
kuciaopoga. CrocoObl MOJlydyeHUs KUCIOpoAa B JabopaTopuu H
npomsinuieHHOCTH.  KpyroBopor kuciaopoga B mpuponge. O3oH -
JIOTpOIHAast MOAM(UKAIHS KHUCIOpOoia

2.2

TernoBoil 3¢ (pekT XMMUUECKOH peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- W DJHAOTEPMHUYECKHE peakuuu. TOIUIMBO: Yroib W METaH.
3arps3HeHHe BO3JyXa, yCHJIEHHE NapHUKOBOro 3¢ddexra, paspyuieHue
030HOBOTO CJIOS

2.3

Bopopon - sneMeHT u mpoctoe BemecTBO. HaxoxnaeHuwe Bogopona B
npupojie, GU3NUYEeCKue U XHMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnotel u conu

2.4

MounsipHbiif 00beM ra30oB. PacdyeTsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

Odusnyeckue cBoiicTBa BOJbl. Boma kak pactBoputTenb. PacTBOpbI.
Hacepliennble ¥ HEHACHIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BELIECTB B
BOJIe. MaccoBas 10115 BEHIECTBa B pacTBOpe. XUMHUUYECKHUE CBOKMCTBA BOJBI.
OcHoBaHus. Poib pacTBOpOB B MPUPOJE U B )KU3HU YesoBeKka. KpyroBopot
BOJbI B MpUpOAE. 3arps3HEHUE MNPUPOAHBIX BOJA. OXpaHa M OUYUCTKA
MIPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranndeckux coenunenuidt. Oxcuapl. Kinaccuduxarus
OKCHJIOB: coJieoOpa3ytoiue (OCHOBHBIC, KHUCIOTHBIC, amM(OTEepHBIC) U
HeconeoOpasyromue. Homenknatypa okcunoB. @u3nvecKkue U XUMUUECKUE
CBOMCTBa OKCHUJIOB. [lomyyeHne okcuioB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHUM: WIENIOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. @PU3NUYECKHE U XUMHUYECKHUE
cBoicTBa ocHOBaHuM. [lorydyeHue ocHOBaHUM

2.8

Kucnotel. Kimaccuduxarus kucinor. Homenkiarypa kucinor. Ousndeckue
U XUMHWYECKHE CBOIHMCTBA KHUCIOT. Pax axktuBHocTH MetajuioB H.H.
bekerosa. [lonyueHue Kucior
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2.9

Conu. Homenknatypa coseil. @®u3ndeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tonyuenue coinen

2.10

I'eneTnueckas cBs3b MCXKAY KiIaCCaMM HCOPIraHNYCCKUX COCIUHECHUM

211

XHWMHUYECKUN HKCIEPUMEHT: KayeCTBEHHOE OIPEAEIICHUE COIEpKaHUs
KHUCIIOpO/Ia B BO3JAyXe, IMOJNy4YeHHE, COOUpaHHE, paclio3HABaHHE U
M3Yy4YEHHE CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHMS U TIIPEKpPALICHUS TOPEHHS
(moxapa), o3HaKOMJIEHHE ¢ 00pa3llaMHi OKCHJIOB U OMHCAHHE MX CBOWCTB,
MOJIy4eHHE, COOMpaHHE, PACIIO3HABAHME M HM3yYEHUE CBOWCTB BOAOPOJA
(ropenue), B3aumojeicTBue Bogopona ¢ okcugom meau (II) (Bo3moxkHO
WCIIOJIb30BAHKME BHJIEOMATEpUaioB), HaONIOJeHHEe 00pa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIIeIOBAaHUE OCOOCHHOCTEN PacTBOPEHUS BEIIECTB
C  pPa3aM4YHOM  pacCTBOPUMOCTBIO, NPHUTOTOBICHUE  PACTBOPOB  C
OnpeIeTICHHOMN MacCcoBOM JoJIen PacTBOPEHHOTO BEILIECTBA,
B3aMMO/ICHCTBHE BOJABI C MeTalUIaMH (HAaTpHUEM M KaibliieM) (BO3MOXKHO
WCIIOJIb30BAHME BUJIEOMATEPUAIIOB), OIpPEAEIEHUE PACTBOPOB KHUCIOT U
miesioued ¢ MOMOIIBI0  HMHIUKATOPOB,  HUCClEeNOBaHUE  00Opa3LoB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOMIOJACHHE W3MEHEHUS
OKpacKM HHJAMKATOPOB B pPACTBOpPAaxX KHUCIOT M WIEIO0YEH, H3yUYECHUE
B3auMozeicTBus okcuaa meau (I1) ¢ pacTtBopom cepHOM KUCIOTHI, KUCJIOT
C MeTaJUlaMM, pEaklUHWil HeWTpanu3aluu, MOJy4YeHHE HEepPaCTBOPUMBIX
OCHOBAHUH, BBITECHEHHE OJHOIO METajula IPYTUM H3 pacTBOpa COJH,
pEILIEHHE SKCIEPUMEHTAIbHBIX 3aJad Mo TeMe 'BaxkHehlue KIacchl
HEOPraHWYECKUX COCMHEHUN"

[Tepuonuueckuii 3axkoH u Ilepuogumueckas cucremMa XUMHYECKHX
anemenToB JI.M. MenpaeneeBa. CtpoeHue aTtoMoB. XUMHUYECKasl CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHbBIC PEAKIIUN

3.1

[lepBbie MOMBITKH KIaCCH(PHUKAIMH XUMUYECKHX 371eMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M  IIEJIOYHO3EMEIbHbBIE
METaJlJIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyroT
amM(oTepHbIC OKCUIBI U THAPOKCHIBI

3.2

[Tepuonuueckuii 3akoH. [lepronnueckas cucteMa XUMHUYECKUX JIEMEHTOB
J.U. MengeneeBa. Koporkomepuognas u ATUHHONEPUOAHAS (OPMBI
[lepuonnueckort cucrembl xuMmuueckux sneMeHtoB J[.M. Menneneesa.
[Tepuoas! u rpynmbel. GU3UYECKHUI CMBICT TTOPSIKOBOTO HOMEPA, HOMEPOB
MepUo/ia ¥ TPYMIIbI AJIEMEHTa

3.3

Crpoenue artomoB. CocTaB aTOMHBIX snep. M3oTombl. OIEKTPOHBI.
CtpoeHue »5JIEKTPOHHBIX O000JI0YEK AaTOMOB TMEpBbIX 20 XUMHUYECKUX
aneMmeHTOB [lepuonnueckon cucremsol .M. Menneneea. XapakrepucTuka
XUMHUYECKOr0 3JIEMEHTA MO €ro mojiokeHuto B llepuonnueckoin cucreme
J.1. Menneneena
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3.4

3aKOHOMEPHOCTH M3MEHEHHUsI paguyca aTOMOB XUMUUYECKHUX DSJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO TPYIIAM U MEPUOAaM.
3nauenne llepumonuueckoro 3akoHa U Ilepumoanydeckoil  cucTeMbl
XUMHYECKHX DJJIEMEHTOB [UJI1 pa3BUTUS Haykhn W npaktukua. J[.H.
MeHnesneeB - y4EeHbIN U IPaKIaHUuH

3.5

Xumuyeckass cBa3b. KoBasieHTHass (TMOJsipHass M HEMOJISIpHAsi) CBS3b.
DNEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBS3b

3.6

Crenenb  okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Iporeccrr okucaeHust U BocctaHoBaeHUsI. OKUCIUTETN U BOCCTAHOBHUTEITN

3.7

XUMUYECKUN JKCHEPUMEHT: W3y4eHHe O0OpaslloB BEUIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMH KHUCJIOT U
miesiovei,  MPOBEACHHE  OMBITOB,  WUTIOCTPUPYIOIIMX  MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENIBHBIX ~ peakluii  (ropeHue,  peaxkiuu
pa3NoKEHUsI, COCTMHEHUS )

IIpoBepsieMble TpeOOBaHUS K Pe3yJbTATaAM OCBOCHHS OCHOBHOM

oOpa3oBaresibHOI MporpaMmsl (9 KJ1acc)

Kon

IIpoBepsieMble TpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM

MPOBEPSIEMOTo |  00pa3oBaTeIbHON MPOTrPpaMMBbI OCHOBHOTO 00111eT0 00pa30BaHUs

pe3ynbrara

1

ITo Teme: "BemecTBo U XuMU4eckasi peakuus"

1.1

pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHUX TOHSTHI: pacTBOp,
BJIEKTPOJIUTHI, HEAJIEKTPOJUTHI, SJICKTPOJIUTHYECKA TUCCOLMAINS,
peakiuu MOHHOTO OOMEHa, KaTaau3arop, XMMHYECKOe PaBHOBECHE,
oOpaTuMble u HEoOpaTuMbIe peakuuu, OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIbHBIE  PEAKIMU, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJICHHE W BOCCTAaHOBJIEHHE, aJUIOTpomus, aM(OTEpHOCTS,
XUMHYECKass CBA3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMUECKas),
KpHUCTAJUIMYECKas pelIeTKa, CIUIaBbl, CKOPOCTh XUMUYECKOUN peakiuu

1.2

HWINTIOCTPUPOBATE B3aWUMOCBA3b OCHOBHBLIX XHUMHYCCKHX MNOHATUN M
IMPUMCHATD 3THU IMOHATHUA IIPHU OIMMCAHHUU BCIICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBIISATh YPaBHEHUS SJICKTPOJUTHYCCKON TUCCONMAIUN KHUCIIOT,
HIeJioueld ¥ COJICH, IMOJIHBIE M COKpAIllCHHBIC YpPaBHEHUS PEaKIui
HOHHOT0 00OMeHa

1.4

PacKpbIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
TOCPEICTBOM COCTABIJICHUS JIEKTPOHHOTO OajaHca 3THX PEaKIIHi
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1.5

IIPOBOAUTD PACUYCTLI I10 YPABHCHHUIO XUMHYECKOM pCaKkonu

I[Io temam: "Hemeramnsl u ux coemuHeHusa" u "MeTaluibl U UX
coequueHud"

2.1

XapakTepu3oBaTh  (OMUCHIBATH)  oOmMe ©  crnenupuyecKue
XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, OATBEPXK A
ONHMCAHWE TPUMEpPAMU MOJEKYJIAPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMIA

2.2

COCTaBJISITh YPABHEHUS PEAKIUH, MOTBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHHS,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKHUX MIPEBPALLICHUNA B PA3JIMYHBIX
YCIIOBHSIX

24

CJIEJIOBAaTh TMpaBWJIaM II0JIb30BaHUS XUMHUYCCKOM TIOCYyIOH U
7a00paTOpHBIM O0OPYIOBAHUEM, a TAKXKE MpaBUIaM OOpaIlEHUS C
BEIIECTBAMHU B COOTBETCTBHHM C HMHCTPYKLIHUSMHU IO BBITTOJHCHHIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB 1O TIOJYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BEUIECTB (AMMHAKa U YIJIEKUCIIOTO ra3a)

2.5

NPOBOAWTH PEAKIUU, TOJTBEPKIAIONINE KAauyeCTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM TyTEM XJIOPH/I-,
Opomua-, uomua-, KapOonat-, d¢ocdar-, cunaHMKaT-, Ccyibdar-,
TUIPOKCUA-UOHBI, KATUOHBI aMMOHHUS, MOHBI U3YYEHHBIX METAJUIOB,
MPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIICCTB

[To Teme: "Xumus u okpyxkaromas cpeaa”

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuUMUYeckux TmoHsTuii: [IJK
BEIIIECTBA; KOPPO3US METAJIIIOB

3.2

NPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTEIBHON AESITEIbHOCTH -
aHallM3 M CUHTE3, CpaBHEHHUE, O0000IIeHHEe, CHCTEMaTH3aLuIo,
BBISIBJIEHUE TNPUYMHHO-CIEACTBEHHBIX CBSI3€M - JUIsI M3y4YeHUs
CBOICTB BEIIECTB MU XUMHUYECKUX pEAKLMN; €CTECTBEHHO-HAY4YHbIE
METO/Bl IO3HAaHUS - HaOJIOACHUE, HU3MEpPEHHE, MOJEINPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICTICHHBIN)

IIpoBepsieMble 3JiIeMeHTHI cojepkaHus (9 kiaacce)

Kon

[IpoBepsieMblit 37IEMEHT COJIep KaHUS

BemecTBo u xummuueckas peaKmu. HOBTOpCHI/Ie
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1.1

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH. HepI/IOI[I/ILIeCKaH CHUCTCMAa XUMHNUYCCKHUX 3JICMCHTOB
I[I/I Menpaeneena. CTpOQHI/Ie aTOMOB. 33KOHOMepHOCTI/I B HN3MCHCHHUHU
CBOMCTB XUMHYECKHUX 3JIEMCHTOB MEPBLIX TPCX MEPUOA0B, KAJIWA, KAJIbIUA
n HX COCI[I/IHCHI/If/'I B COOTBCTCTBHH C IIOJOXCHHUEM DJJICMCHTOB B
Hepnozu/me(:lcoﬁ CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

Crpoenue BeliecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPUCTAJUIMUECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU
pEelIeTKH M BHJa XUMHYecKoM cBs3u. Kiaccuduxanus u HOMeHKiIatypa
HEOpraHMYEeCKUX  BemlecTB  (MEXIyHapoAHAass W TPHUBHAIbHAs).
XHUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KiaccaM
HEOPraHWYECKUX COCIAVHEHUM, TE€HETUYECKasl CBA3b HEOPTaHUYECKHUX
BEILIECTB

1.3

Knaccudukanuss XMMHUYECKUX peaklMil Mo pa3IMyHBIM IpU3HAKaM (110
YHUCIly M COCTaBy YYacTBYIOUIMX B pEAKIMHM BEILECTB, IO TEIIOBOMY
3¢ eKTy, N0 U3MEHEHUIO CTENEHEeH OKHUCICHHsS] XMMHUYECKUX 3JIEMEHTOB,
0 0OPAaTUMOCTH, MO YYaCTUIO KaTallu3aropa). DK30- U IHIOTEPMUUYECKHE
peakuu, TepMOXMMHUYECKHEe ypaBHeHusa. llonstme o ckopoctn
XUMHYECKON PeaKuu

1.4

[TonsiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHX peakiusx. [lonstue
O TOMOTEHHBIX U TETEPOTeHHBIX peakiusax. [loHATHE O XUMHUYECKOM
paBHOBecuHU. DaKTOPHI, BIUSAIOMINE HA CKOPOCTh XUMUYCCKOW PEAKIIUU U
MOJIOKCHHE XUMUYCCKOTO PAaBHOBECHS

1.5

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMU, JJICKTPOHHBIA  OaslaHC
OKHUCJIUTEITLHO-BOCCTAHOBUTENBbHON peaknuu. CocTaBlieHWE YypaBHEHUU
OKHUCJIUTEITbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN C HCIOJIb30BAHUEM METOJa
3JIEKTPOHHOTO OanaHca

1.6

Teopus AIEKTPOIUTHUECKON JACCOLAALNH. DIEKTPOIUTHI U
HE3JIEKTPOJIUThL. KaTnoHbI, aHMOHBI. MeXaHU3M JAUCCOLMAIIMU BEUIECTB C
pa3IMYHBIMU  BHJAMH XUMHYECKOW CBsi3u. CrTeneHb JIUCCOLUALINU.
CunpHbie W ciia0ble JIEKTPOJIUTHI. Peaknuu wOHHOTO OOMeHa. YcClIoBHS
MPOTEKAHUS PeaKIMii HOHHOTO 0OMEHa, TIOJIHBIE U COKpAIlleHHbIC HOHHBIC
ypaBHeHUs peakuuil. CBOICTBa KHCIOT, OCHOBaHHUM M COJIEM B CBETE
MpeicTaBleHud 00 SIEKTPOIUTHYECKONW nucconuanuu. KadecTBeHHBIC
peakuuu Ha MOHBI. [loHATHE O THIpOIN3E Colieit

1.7

XUMHUUECKUN SKCIIEPUMEHT: 03HAKOMJIEHUE C MOJACIISIMU KPUCTATTUNYECKUX
PEIIETOK HEOPTaHMYECKHUX BEIIECTB - METANIOB U HeMeTaJlIoB (rpadura u
anMasza), CIOXKHBIX BEUIECTB (XJIOpUJa HATpHsl); HUCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIMU OT BO3JACUCTBUS Pa3TUUHBIX
(bakToOpoB; HCCIEIOBaHUE HIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB,
nporecca JMCCOLMALUA  KUCIOT, IIesodyed u  coieil  (BO3MOXKHO
WCIIO0JIb30BaHUE BHJIEOMATEpPUAJIOB); IPOBEICHUE OTIBITOB,
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WUTIOCTPUPYIOLIUX TMPU3HAKK MPOTEKAHHUS pPEaKIUil HMOHHOTO OOMeHa
(oO6pazoBaHue ocajka, BbIAEICHUE Ta3a, OOpa30BaHME BOJbl); OIMBITOB,
WJUTIOCTPUPYIOIIHNX pUMEPHI OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peaxkiyuu pas3ioXKEHUs, COCAMHEHUs); paclo3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C MOMOIIBI0O KAYECTBEHHBIX PEaKIMil Ha MOHBI;
pelieHne HKCIepUMEHTAIBHBIX 3a/1a4

Hewmetannsl 1 uxX cCOeTMHEHUS

2.1

OO6mas xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTeneHu OokucieHus. CTpoeHwe U (Pu3nyeckue CBOICTBa
MPOCTHIX BEIIECTB - FaJOr€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMopeiicTBue c MeTaJlaMu, HEMETaJlJIaMU, ieJ1049amu).
XnopoBogopoa. CosisiHas KUCIOTa, XUMUYECKHE CBOWCTBA, IOJY4YEHUE,
npuMeHeHue. JleicTBue XJa0pa U XJIOPOBOJOPOAA HA OPraHU3M YEIIOBEKA.
Baxxneiimue Xaopuabl U UX HaX0XKIEHUE B IPUPOJIE

2.2

O61mas xapakrepuctuka 31eMeHToB VIA-rpynnsl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CrtpoeHue U (Qunueckue
CBOICTBA IPOCTBIX BEIIECTB - KHUCIOpPOJa M Cepbl. AJIIOTPOIHBIE
MOAU(UKAIMK KUCIOpOJa U cepbl. XHMHYECKHE CBOWCTBA CEpBHI.
CepoBonopoa, crpoeHue, (Gpu3nYecKue u XUuMUUeckue cBorcTBa. OKCHIbI
Cepbl Kak IPEACTaBUTENM KHCIOTHbIX oOKcuaoB. CepHas KuUCIOTa,
¢du3nueckre U XMMUYECKHe CBOMCTBA (00IIMe KaK MpeICcTaBUTENs Kiacca
KUCJIOT U crnernuduueckue). XUMUYECKHE PEeaKIuu, JIeXKalue B OCHOBE
MPOMBIIUIEHHOTO Ccrocoba MoJdy4deHHus cepHoil kucnotTel. [Ipumenenue.
Comu cepHOM KHCIOTHI, Ka4yeCTBEHHAas peakUus Ha Cyib(paT-HoH.
Haxoxnenne ceppl W €€ COCNMHEHUM B MNpUpPOAE. XUMHYECKOE
3arpsi3HEHNE OKPYXKAIOLIEH Cpelapl COSAMHEHUSIMU CEpPbl  (KUCIIOTHBIE
JOXAM,  3arpsA3HEHHE  BO3AyXa M BOJIOEMOB),  CIIOCOOBI  €ro
MpeloTBpAILEHUS

2.3

OOmras xapakTepucTuka 31eMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTENEeHH OKUCIEHUS. A30T, paclpoCTpaHEHUE B
npupoae, (usmueckue M XUMHUYECKHe cBoiicTBa. KpyroBopor azora B
npupoae. AMMHUAK, ero pU3NUecKue U XMMHUYECKHE CBOMCTBA, MOJTYUYCHHE
u npuMeHenue. Collvu aMMOHHUS, UX (PU3UUECKUE U XMMUYECKHE CBOMCTBA,
npuMmeHeHre. KadecTBeHHass peakids Ha HMOHbI aMMOHHs. A3OTHas
KHCJIOTA, €€ MoJy4eHue, GU3NIECKHe U XUMHUYECKHE CBOMCTBA (001ue Kak
MpEeACTaBUTENS Kjlacca KHCIOT H  cnenuduueckue). Mcmonbp3zoBanue
HUTPATOB U COJIEW aMMOHHUSI B KadyecTBe MHHEpaJbHBIX YIOOPEHUN.
XHUMHYECKOE 3arpsA3HEHUE OKpYKAIOIIEH Cpellbl COSAMHEHMSIMH a30Ta
(KUCIOTHBIE 10K/, 3arPSA3HEHUE BO3AyXa, I0YBBI U BOJOEMOB)

2.4

®ocdop, amrorpomnble Moaupuxammu  docdopa, ¢usznyeckue u
xumudeckne cBoictBa. Oxcupa dochopa (V) u dochopnas kwucnora,
¢u3mueckue W XMMHUYECKHE CBOWCTBA, MoiydeHue. lcmosap3oBaHue
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(dhocharoB B KauecTBe MHHEPAIBHBIX YI00pCHUI

2.5

Oo61mas xapakrepuctuka 31eMeHToB [VA-rpynnsl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENEHH OKHCICHUsS. YTJIEepoJ, aJIOTPOIHbIE
MoOAH(UKALMK, pacIpOCTpaHEHUE B NPUPOJIE, (PU3HUECKHE U XUMUYECKUE
cBoiictBa. Axcopobuus. Kpyrosopor yriepona B mnpupone. OKCHABI
yriepoja, ux (pusnueckue U XUMHUECKHUE CBOICTBA, JIEHCTBHE HA JKUBBIE
OpPraHu3Mbl, IOJlyY€HHE M MPHUMEHEHHE. OKOJOTMYeCKHe MpoOIeMBbl,
CBsI3aHHBIE ¢ oKcusioM yriepoza (IV); rumoresa rio0aabHOrO NOTETICHUS
KJIUMaTa; MapHUKOBBIM 3(ddexT. YroiapHas KHUCIOTAa U €€ COJU, HUX
¢usnyeckue W XHMHYECKHE CBOICTBa, NOJy4YeHHE W MpPUMEHEHHE.
KauecTBenHnas peakuus Ha kapOoHaT-HOHBL. Mcnonb3oBaHue kapOOHATOB B
OBbITY, METUIIMHE, IPOMBILIIEHHOCTH U CEIbCKOM XO35IHCTBE

2.6

[lepBoHauanpHble TOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KaKk O
COeIMHEHUSX yriepoaa (MeTaH, 53TaH, OJTWIEH, AalETUJIEH, 3TaHOI,
TIIMLIEPUH, YKCYyCHas KHUcioTa). VX cocraB M XUMHYECKOE CTPOCHHUE.
[TonsTHe 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OeNKax, yriieBoaax
- ¥ X POJIM B KW3HU YEJIOBEKA. MaTepuaabHOE €JUHCTBO OPTAaHUYECKUX U
HEOPraHWYECKUX COCAUHECHUN

2.7

Kpemuuii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, TMOIY4YEHUE U
npumeHenne. CoequHeHuss KpeMHus B mpupoje. OOmue mpencraBieHus
00 okcume kpemuus (IV) u xpemuHueBoit kucmore. CHIMKATBI, UX
WCIIOJIb30BaHUE B OBITY, MEAMWIIMHE, NPOMBIIUICHHOCTH. BaxHeiue
CTpPOUTENIbHBIE  MaTepHalibl: KEpaMmHKa, CTEKJIO, IIEMEHT, OCTOoH,
xene300eToH. [IpoGiemMbl 0e30MacHOTO HKCIONIB30BAHUS CTPOUTEIBHBIX
MAaTEepHaoB B MOBCEHEBHOMN KU3HU

2.8

XUMUYECKUH  DKCIIEPUMEHT: HU3y4YeHHE OO0pa3loB HEOPraHMYECKHX
BEIECTB, CBOMCTB COJISIHOM KUCIOTHI; IPOBEJCHNE KaUYEeCTBEHHBIX PEAKIIUI
Ha XJOPHUI-MOHBI W HaOJIOACHHWE NPU3HAKOB HUX MPOTEKAHUS; OIBITHI,
oTpakarouiie (U3NYecKue W XHUMHYECKHE CBOMCTBAa TaJOr€HOB M HX
COETMHEHU N (BO3MOKHO UCIIOJIb30BAHUE BUJIEOMATEPHUAJIOB);
O03HAKOMIJICHHE C 00pa3laMu XJOPHUJOB (TaJOT€HHUIOB); O3HAKOMIICHHE C
oOpa3aMu Ccepbl M €€ COCAMHEHUSMU (BO3MOXHO HCIOJIb30BAHHE
BUJIeOMATEepUaloB); HaOMIOJCHHE TMpollecca OOYIIMBaHUS caxapa TOJ
JeCTBUEM KOHLUEHTPUPOBAHHOMN CEPHON KUCIIOTHI; U3YYEHHE XUMHUECKHX
CBOWMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, IMPOBEACHHE KAaueCTBEHHOU
peakuu Ha Ccynb(arT-uoH U HAONIOEHUE TpH3HAKa €€ MPOTCKaHUS;
O3HaKOMJICHHE ¢ (U3MUYECKUMHU CBoOMcTBaMH a3oTa, (ochopa U UX
COEIMHEHUHN (BO3MOXHO HCIIOJIb30BAHME BUJEOMATEpPHUANIOB), 00pa3LamMu
a30THBIX M (ochopHbIX  yAOOpEeHMid;  MOIydeHHe, CcoOMpaHue,
pacro3HaBaHUE U U3Y4YECHHE CBOMCTB aMMHAKA; IIPOBEJCHUE KaUYECTBEHHBIX
peakiuii Ha MOH aMMOHMA M (ochaT-MOH U HM3YUYEHHE MPU3HAKOB HUX
IIPOTEKAHHUsl, B3aUMOJCHCTBHE KOHILICHTPUPOBAHHOW a30THOM KHUCJIOTBI C
MeIbl0  (BO3MOYKHO  HCIOJIb30BAHME  BUIEOMATEPUAIOB); HU3yUEHUE
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MOJIeNIed KPHUCTAITMYECKMX pEIIeTOK anMasza, rpadura, (Qysiepena;
O03HAKOMJICHHE C TIPOIECCOM aJcOpOIMM PACTBOPCHHBIX BEIIECTB
aKTUBUPOBAHHBIM yTJIEM U YCTPOHUCTBOM MPOTUBOrasa; MOJyUYeHHE,
coOupaHue, pacrno3HaBaHWE W M3YYCHUE CBOWMCTB YIJIEKUCIOTO ras3a;
IIPOBEJICHUE KAueCTBEHHBIX peaKIMii Ha KapOOHAaT- M CHJIMKAT-WUOHBI U
W3yU€HHUE TMPU3HAKOB HUX TMPOTEKAHHWS; O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOW TPOMBIIUICHHOCTH; PEUICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMe "Baxuenme HeMeTaIbl U UX COeTUHEHNT"

MeTaibsl 1 ux COCOAUHCHUA

3.1

OO0miass xapakTepUCTHKAa XHWMHUYECKHUX JJIEMEHTOB - METaulOB Ha
OCHOBaHMU HX TmoyNoxkeHuss B llepuoamueckoil cucTeMe XHUMHUYECKUX
anementoB J[.M. MenpeneeBa u ctpoeHusi atomoB. CTpoeHHE METaJlIoB.
Meramnueckas CBsI3b W MeTa/NIMuecKash KpUCTaUIMYecKas peIieTkKa.
DNEKTPOXUMUYECKUH PsiJi HATTPSDKEHHU METaJIoB

3.2

dusnueckue M XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl
MoJlydeHust MeTayuioB. lloHsTHE O KOpPpPO3WMM METaJUIOB, OCHOBHBIE
crnocoObl  3ammThl  uX OT Kkoppo3u. CrmaBbl (CTayib, YYIYH,
TIOpATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIILICHHOCTH

3.3

[Ilemounsle  Metaybpl:  nosiokeHue B llepuogmueckoir  cucreme
xumuueckux dnemeHtoB .M. MenzaeneeBa; CTpOCHHME HX AaTOMOB;
HaxoXkJieHne B mnpupoge. DPuznueckue M XUMUYECKHE CBOWCTBa (Ha
npuMepe Hatpus W Kanusi). OKCUIbl U TUAPOKCHUJIBI HATPUSA U Kajusl.
[IpumeHeHne MEeNOYHbIX METAIIOB U UX COCTMHEHUM

3.4

[[lenoyHO3eMENIbHBIC METAJIBI MarHuii W KajdblUW: IIOJOXEHUE B
[lepnognueckoit cucreme xumumyeckux snemeHTtoB .M. Menneneesa;
CTPOCHHME UX ATOMOB; HaXOXKJICHUE B pupojae. PU3NUECKUE U XUMUYECKUE
CBOMCTBAa MarHusl M Kajblus. BakHelIne cOeNMHEHUs KaablHs (OKCHJI,
TUAPOKCHI, CONH). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHEHUs

3.5

AmromuHuii: mnonoxxkeHue B llepuonnueckoil cucreMe XMMHYECKHX
aneMmeHToB /I.1. MenneneeBa; cTpoeHre aTOMa; HAXO0XKJIECHUE B IIPUPOJIE.
dusnueckre U XUMUYECKHE CBOMCTBA almOMUHUSA. AM(OTEpHBIE CBOWCTBA
OKCHJIa U TUIPOKCH/IA aJTFOMUHUS

3.6

Kenezo: nonoxenue B [leprpoanueckoil CUCTEME XUMHUYECKHUX JJIEMEHTOB
JI.W1. Menzeneesa; CTpO€HHE aTOMa; HaXOKAeHUE B Iipupoze. Pusnyeckue
U XUMHYECKHe CBOMCTBA xkene3a. OKCuabl, THIPOKCUABI U coiu xene3a (1)
u xene3a (I11), ux cocra, cBOMCTBa U MOIyUYEHUE

3.7

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C oOpasllaMud METAJUIOB U
CIUTaBOB, MX (PM3MUECKUMH CBOMCTBAMU; U3yUEHUE PE3YIHTATOB KOPPO3UU
METaUIOB (BO3MOXXHO MCIOJB30BaHUE BUJIEOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJICMCTBUS OKCHJA KaJbliMsl W HATpUsi C BOJAOH (BO3MOXKHO
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WCIIOJIb30BAaHUE BHJICOMATEPUAJIOB); HKCCIICIOBAHUE CBOMCTB JKECTKOMN
BOJIBI; TIpOIIecca TOPEHUS JKelle3a B KUCIopo e (BO3MOKHO MCITOIb30BaHUE
BHJIEOMATEpHUAJIOB); MPU3HAKOB MPOTEKAHMsS KAuE€CTBEHHBIX pEaKIMil Ha
WOHBI (MarHus, KaJblUs, allOMUAHUS, UHUHKA, xene3a (II) u xenmesa (III),
mequ (II); HaOmrogeHNE W OMMCAaHMWE TPOIECCOB OKpAIIMBAaHUS TUIAMEHHU
WOHAMU HATpHUs, Kalusg U Kalblusd (BO3MOXXHO HCIOJIb30BaHUE
BHUJIEOMATEpHUAJIOB); HCCIEIOBaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHU]IA
ATIOMUHHMS U THAPOKCHJIA IIUHKA; pElIeHNEe YKCIIEPUMEHTAIBHBIX 3a7a4 T10
TeMe "Baxkuenimie MeTaJuIbl 1 UX coeIUHEeHU "

XUMUS U OKpYyXkKarolias cpena

4.1

HoBsble Marepuanel u TexHosoruu. BemecrBa u  Marepuansl B
[IOBCEJTHEBHOM JKU3HM YelOBeKa. XUMHA U 310poBbe. besonacHoe
MCIOJIb30BAHME BEILIECTB U XUMUYECKUX peakuuii B ObITy. [lepBas momonisb
IIPU XUMUYECKUX 0’KOrax U OTPaBICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM TPAMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE
okpyxatomieit cpenpl IIJIK. Posb XuMum B pemIeHUH SKOJIOTHYECKUX
npobinem. [lpupoaHble MCTOYHHMKHU YIIIEBOAOPOJOB (Yyroib, MPUPOIHBIN
ra3, He(QTh), MNPOAYKTHl HUX TMepepabOTKH, HUX pojib B OBITY U
MIPOMBIIUIEHHOCTH

4.3

XUMHYECKUN HSKCIEPUMEHT: H3y4YeHHE O0Opas3IoB MaTepuagoB (CTEKIO,
CIUTaBbl METAJLIOB, MIOJTUMEPHBIE MaTepUaIbl)

IIpoBepsiemblie Ha OI'D Mo xuMuM TpedGOBaAHUS

K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl

OCHOBHOT0 00111er0 00pa3oBaHusA

Kon [IpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3ybTaTaM 0a30BOro
IIPOBEPSAEMOT0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBl
TpeOoBaHUs OCHOBHOT0 0011ero oopazoanus Ha ocHoBe PI'OC
1 [IpencraBnenue:

1.1 O TMO3HABAEMOCTH SIBJICHMHA MPHUPOJAbI, NMOHUMAHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTYpbl W TPaKTHUYECKOMH
NIESTEIIbHOCTH 4YEJIOBEKAa B YCIOBUAX COBPEMEHHOIO OOILIECTBA;
IIOHMMAaHHE MECTa XUMHUH CPEAU IPYTUX €CTECTBEHHBIX HAYK

1.2 O Hay4YHBIX METOJAaX IIO3HAHUs, B TOM YUCIIE IKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX HCCIENOBAHNS BEIIECTB M H3Y4YCHUs
XUMUYECKMX pEaKklUd; yMEHUE UCIOIb30BaTh MOJEIU UL
OOBSICHEHHUS CTPOCHHS aTOMOB M MOJIEKYJI
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1.3

o cepax mpodeccHOHATEHOM NeSITETLHOCTH, CBSI3aHHBIX C XUMUCH U
COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMHYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS PAacCMaTpUBATH
XUMHUIO  Kak cdepy cBoed Oyaymeir  mpodeccuoHaibHOM
JCSITETbHOCTH ¥ CHeNaTh OCO3HAHHBIK BHIOOp XHMHH Kak
npomILHOTO TpeaMeTa TpU TEpPexXojJe Ha YpPOBEHb CPEIHETO
o011ero oopazoBaHUs

Branenne cucremMoll XMMHYECKUMX 3HAHUW W yMEHUE IIPUMEHATH
CUCTEMY XMMHUYECKHUX 3HAHUM, KOTOpPast BKIIIOYACT:

2.1

BaKHEHIIINE XMMUYECKHE TMOHATHUS: XUMHYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, BELUIECTBO, MPOCTOE U CIOXKHOE BEIIECTBO, OAHOPOAHAS U
HEOJHOPOJHAsI CMECh, OTHOCUTEIbHBIE AaTOMHAs W MOJIEKYJIpHas
Macchl, KOJUYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
o0BbeM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJNb (CPEIHsIsA), XUMUYECKas
peakiusi, peakuuu COEIMHEHMS, pPEeaKUUU pPAa3I0KEHHs, PEaKIuu
3aMelleHus, peakliuu oOMeHa, TEIIOBOW 3PQEeKT peakinu, 3K30- U
SHAOTEPMHUECKHE PEAKIUHU, PACTBOP, MAaccoBas J10JII XUMHUYECKOIO
3J€eMEHTa B COEAMHEHWH, MaccoBasi OISl W IPOLEHTHAs
KOHIEHTpAallUs BEIIECTBA B PAacTBOpE, SAPO aTOMa, 3JIEKTPOHHBIN
ClIOM aroma, aToMHas oOpOuTanb, pPaJUyC aroma, BaJEHTHOCTb,
CTENEHb OKMCIIEHUS, XMMHUYECKAsl CBS3b, AIEKTPOOTPULATEIBHOCTD,
NOoJIsIpHasT M HENOJSPHAas KOBAJIEHTHAs CBsA3b, MOHHAs CBS3b,
MeTa/sInyeckass CBSI3b, KpUCTAJZIMYEcKash pemierka (aToMmHas,
WOHHAs, MeTalJM4yecKas, MOJEKyJspHasi), WOH, KaTUOH, AaHWOH,
UIEKTPOJIUT W HERIEKTPOJIUT, DIIEKTPOJIUTUYECKAs JUCCOLMALNS,
peakuy HOHHOrO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaklMy, OKHUCIWUTEIb U  BOCCTAHOBHUTENb, OKHCIEHUE U
BOCCTaHOBJICHHE, DJICKTPOJIN3, XUMUYECKOE paBHOBECHE, 0OpaTUMbIe
W HeoOpaTHUMbBIE PpEaKlWH, CKOPOCTh XHWMHUYECKOW peakluu,
katanuzarop, [1/IK, koppo3ust MeTasnioB, CIijIaBbl

2.2

OCHOBOITOJIATAOIINE 3aKOHBl XUMHH: 3aKOH COXPAHEHHUSI MAacCChl,
nepuoanyeckui 3akoH J[.MI. MeHneneeBa, 3aKOH TOCTOSHCTBA
cocTaBa, 3aK0OH ABOrajzipo

2.3

TCOpHUHn XUMHU: ATOMHO-MOIJICKYJISIpHAA TCOpMHs, TCopus
BHGKTPOJ'II/ITI/I‘-ICCKOI\/'I Jucconuanmu

Brnanenue ocHOBaMU XMMHYECKOW TPAMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHHE TMPaBWIBHO UCIOJb30BaTh W3yYEHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHCIE MUHEPAIbHBIE yJAOOpEHUs, METaulbl U
CIUIaBbl, TPOAYKTHI  MEpPepabOTKH  TPUPOIHBIX  HMCTOYHHKOB
YTJI€BOJIOPOOB (YTJs, IPUPOIHOTO raza, HeTH) B OBITY, CETLCKOM
XO3SMCTBE, HAa TMPOU3BOJICTBE W TIOHMMAaHHWE 3HAYCHUS KHUPOB,
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OCIKOB,  YIJEBOAOB IS  OpraHW3Ma  4YeJlOBEeKa, YMCHHE
MIPOTHO3UPOBATh BIIMSHHE BEIIECTB M XUMHUYECKHX IPOIECCOB Ha
OpraHu3M 4YeJIOBEeKa U OKPY’KAIOIIYI0 IPUPOIHYIO CPEAY

3.2

YMEHUE HHTETPUPOBATHh XUMUYECKHE 3HAHMS CO 3HAHUSIMHU JIPYTUX
Y4YEOHBIX TTPEIMETOB

3.3

HaJU4Hue OMbITa paboThl C PA3TUYHBIMU UCTOUYHUKAMU HUH(POpPMAIITU
N0 XUMUU (Hay4dHass U Hay4dHO-TIOMYJISIpHAsl JIUTEpaTypa, CIOBApH,
CIIPaBOYHUKHU, HUHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OLICHUBATH I/IH(bopMaI_[I/IIO O BCIICCTBAX, HX
IIPCBPAICHUAX )51 IIPaKTUHYCCKOM IIPUMCHCHUU n YMCHHUC
HCIIOJIB30BAaTh €€ IJIA PCIICHUSA yq€6HO-H03HaBaT€HBHHX 3aJgad

Brnanenne ocHOBaMH TOHSTHIHOTO ammapara U CHMBOJHYECKOTO
SI3BIKA XMMHH JIJISI COCTABJICHUS (POPMYJT HEOPTaHUICCKUX BEIICCTB,
YpaBHEHUH  XUMHYCCKUX  PCaKIMi; OCHOBAaMH XHMHUYECKOH
HoMmeHkatypsl (IUPAC u TpuBHaibHO)

YMeHne oOBSICHATH CBS3b MOJOKEHUS 3eMeHTa B [lepuogmaeckoit
CUCTEME€ C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKHX DJIEMEHTOB (COCTaB M 3apsn sjapa, OOIIee YHUCIO
3JIEKTPOHOB), PAaCIpe/ICICHUEM JJICKTPOHOB I10 JHEPreTHYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAJIUS U KaTbITUs

[IpencraBneHnne O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKHUX 3JIEMEHTOB (paJlyc aToMa, 3JIeKTPOOTPUIIATEILHOCTS),
MPOCTBIX M CIOXHBIX BEHIECTB OT TMOJOXKEHHUS DJIEMEHTOB B
[lepuoanueckoit cucrteMe (B MalbIX MEpUOJAX U  TJIABHBIX
NOArpyNnax) U 3J1€KTPOHHOTO CTPOCHUS aToOMa

YMeHnue knaccupuiupoBarh:

7.1

XUMHNYCCKHUC DJICMCHTBI

7.2

HCOPraHM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHUE PCAKIIUHU

YMeHue onpenenars:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XMMHNYCCKHUX JJIEMCHTOB, 3apial
HOHa

8.2

BUJ XUMHYECKOM CBSI3M M THUN KPUCTAIUIMYECKOW CTPYKTYpbl B
COEINHEHUIX

8.3

XapakTep Cpelbl B BOAHBIX pacTBOpaxX BEMIECTB (KUCIOT, OCHOBAHUM )
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8.4

OKHUCIHUTCJIb 1 BOCCTAHOBUTCIIb

9 YMeHne xapakTepu3oBaTh (GU3NYECKUE U XUMHUECKHUE CBOMCTBA:

9.1 MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOJI, rpaduT, anmas,
KpeMHHH, a3or, (ocdop, cepa, Xiop, HATPHH, Kaaui, MarHHM,
KaJIbIIMH, aTFOMUHUH, KEIe30)

9.2 CJIIOKHBIX BEIIECTB, B TOM YHUCJIE WX BOJHBIX PacTBOpPOB (BOJA,
aMMHAaK, XJIOPOBOJOPOJ, CEPOBOJAOPOA, OKCHABI M THUIPOKCHUIBI
metaiioB | - ITA rpynmn, amtomunus, meau (II), uunka, xxenesza (Il u
I1T), oxcuasr yraepona (I u IV), kpemuauns (IV), azora u ¢pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHasi, a30TUCTasi, a30THas,
dhochopras, yroipHas, KpeMHHAEBAS KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M  XapaKTepU30BaTh CBOWCTBA BEIIECTB B
3aBUCHMOCTH OT HUX COCTaBa M CTPOCHHUsI, TPUMEHEHUE BEIIECTB B
3aBUCUMOCTH  OT WX CBOWCTB, BO3MOXHOCTb IPOTEKaHUS
XUMHUYECKHUX MPEBPAILICHUN B PA3JIMYHBIX YCIOBUIX

10 YMeHue cocTaBisTh MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS PEaKIIUiA,
B TOM YHCIJIE:

10.1 peakiuii HOHHOTo OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM

10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(rpyrmin) HeoOpraHMYECKUX BELIECTB

10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXy HUMU

11 YMeHue BIUUCATH (IPOBOAUTH PACUETHI):

111 OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJISIDHYKO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH

11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIECTBA M €TI0 MacCy, 00beM Ia30B

11.4 [0 YPaBHECHHUSM XHUMHMUYECKUX DPEAKIMM M HAXOAUThb KOJIMYECTBO
BEIlleCTBa, 00BEM U MACCy PEareHTOB WK MPOAYKTOB peaKIuu

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMH  METOJaMH  HAY4YHOTO TIO3HaHWs  (HAOJIIOICHUE,

WU3MEPEHUE, SKCIEPUMEHT, MOJICTTUPOBAHUE) MPU U3YUYEHUU BEIIECTB
U XUMHUYECKUX SBJICHUH; yMeHue chopMyiaupoBath MpoliemMy u
NPEJJIOKUTh YyTH €€ PelIeHus
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12.2

6e3omacHOM paboOThl C XUMHUYECKMMHU BEIIECTBAMH, XHUMUYECKOUN
nocyoi 1 1a00paTopHBIM 000pyAOBaHHEM

12.3

IIPaBUJIaAMHA 6e301acHoOro oOpaleHus C BELIECTBAMU,
WCIIOJIb3YEMBIMU B ITIOBCEIHEBHOM XKU3HHM, IIPABUJIAMU IIOBEICHUS B
HesIX cOepexeHusl 340pPOBbS M OKPY’KAIOLEH NPUPOJHON Cpenbl;
IOHUMaHHe BpeAa (OMACHOCTH) BO3ACUCTBUS HA JKMBBIE OPTaHU3MBI
OIPEJIEIIEHHBIX BEILECTB, crocoOoB YMEHBIICHHUS "
MIPEAOTBPALLECHHS X BPEIHOI'O BO3ACHCTBHUSA

13

Hamuuune MPAKTUICCKUX HABBIKOB INNIAHUPOBAHUSA W OCYHICCTBJICHUA
CICAyIOMUX XUMUYCCKHUX SKCIICPUMCHTOB.

13.1

HU3Yy4YCHHC u OIMHUCaHUueC (1)PI3H'—ICCKI/IX CBOMCTB BCHICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/ILIGCKI/IMI/I N XUMHNYCCKHUMU ABJICHHUAMMU, OIIBITHI,
WIUIIOCTPUPYIOIIHUC ITPU3HAKH ITPOTCKAHUA XUMHNYCCKUX peaKuHﬁ

13.2

HN3Yy4YCHUC croco0oB pasaciICcHuA cMmecen

13.3

MOJIy4eHHE KHCJIOpOJa W H3YyYEHUE €ro CBOMCTB; IOJIyYECHHE
BOJIOPOJIa U U3YYEHHE €r0 CBOWMCTB; MOJYy4YCHUE YIJIEKUCIIOrO ra3a u
W3y4YCHUE €ro CBOWCTB; IOJYy4YEHHME aMMHakKa MU HW3YyYEHHUE €ro
CBOIICTB

13.4

MIPUTOTOBJICHHE pACTBOPOB C ONPENEICHHONW MAacCOBOW JIOJIEH
pPacTBOPEHHOTO BEIlECTBA

13.5

MIPUMEHEHHE WHUKATOPOB (;makmyca, METUJIOpaHKa u
dbeHondTanenHa) A ONPEACICHUS XapaKTepa Cpellbl B pacTBOpax
KHUCJIOT U LIeoYei

13.6

UCCIIEIOBAHUE M OIMCAHUE CBOICTB HEOPraHMYECKHX BELIECTB
pPa3IUYHBIX  KJIACCOB; HW3YYEHHE B3aUMOJEWUCTBUS  KHUCIOT C
MEeTaJulaMH, OKCHUJIaMHU METaJJIOB, PacTBOPUMBIMU 17}
HEPACTBOPUMBIMU OCHOBaHUSMH, COJISIMU; MOJIyYEHHE
HEPACTBOPUMBIX OCHOBAaHHUM; BHITECHEHHE OJHOTIO MeTallja JIPyTruM
U3 pacTBopa COJM; HCCIEJOBaHHE aM(OTEPHBIX  CBOMCTB
THJIPOKCHJIOB ATIOMUHUS U ITUHKA

13.7

peleHne dKCIepuMEHTaIbHBIX 33/1a4u o TeMaM: "OCHOBHBIE KJIACChI
HEOPraHUYECKUX coeMHeHuin"; "DnekTpoanTHYecKas
mucconmanusa'; "BakHeilmme HeMeTaUIBI M HMX COCAWHCHHA";
"Baxkuenie MeTauibl 1 UX cCOeIuHeHUs"

13.8

XUMHYECKUE  OKCIIEPHUMEHTHI,  WIIIOCTPUPYIOIIUE  MPHU3HAKU
NPOTEKaHMs peaKluii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMK Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOpPAxX HOHBI: XJIOPHI-, OpOMU-,
wonua-, cyibdar-, Qocdar-, KapOOHAT-, CHUIMKAT-aHUOHHBI,
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THJIPOKCU/I-HOHBI, KATHOHBI aMMOHUSI, MAarHHS, KAJIBIIUS, AJTFOMUHHUS,
xkenesa (2+) u xkenesa (3+), menu (2+), MUHKA

14 YmMmenue:

14.1 MPEACTABIATh PEe3yJbTaThl dOKCIEpHUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeIbCTB, TpaUKOB U TAOJIWIl W BBISBISATH IMIHPUUYECKUE
3aKOHOMEPHOCTH

14.2 yCTaHaBIMBaTh  CBSI3M  MEXAY  pealbHO  HaOII0J1aeMbIMHU

XUMHUYCCKUMU SABJICHUAMHW W HOpPOHCCCaMH, IMPOUCXOJAINIUNMU B
MaKpO- 1 MUKPOMHPC, O0OBSACHATH IIPUYHUHBI MHOFOO6pa?>I/I}I BCIICCTB

IlepedyeHb 371€MEHTOB CO/IePKAHUSA, IPOBEPAEMbIX HA OCHOBHOM

rocyaiapCcrBeHHOM IK3aMECHE 110 XUMHUH

Kon [IpoBepsieMblil 3IEMEHT COAECPKAHUSA
1 [lepBoHauaabHBIE XUMUYECKUE MTOHATHUS

1.1  |Yucrslie BemecTBa 1 cMmecu. CriocoObl pa3fieieHus cMecei

1.2 |Atombl U MoJjekyjdbl. XuUMU4eckue 3JaeMeHThl. CHMBOJBI XUMHYECKUX
a5eMeHTOB. [IpocThie U Cl0XKHBIE BEIIECTBA.

1.3 |Xumnueckas Qopmyna. BaleHTHOCTH aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
Crenenb okucaeHus

1.4 |3akoH mocTosHCTBa cocTaBa BellecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenpHas MOJIEKYyJIsIpHass Macca. MaccoBas [J0JI1 XUMHUYECKOTO
2JIEMEHTA B COEIMHEHUU

1.5 |KomuuectBo BemecTBa. Monb. Momnsipaas macca. MoJsIpHBIN 00beM Ta30B.
B3aumocBs3p KOnMUYecTBa, Macchl M YHUCIA CTPYKTYPHBIX €IMHUIL
BEIECTBA

1.6 |®usnueckre U XUMUYECKHE SBJICHHUA. XHUMHYECKas peakuus U ee
MIPU3HAKH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB. XMMUYECKHUE YPABHEHHUS

2 [lepnonuueckuit 3akoH u llepuoanueckas cucreMa XUMHYECKUX

anemenToB .M. MenneneeBa. CTpoeHrne aTOMOB

2.1  |llepuomgmueckuii 3akoH. [leproanueckas cucreMa XUMHYECKUAX SJIEMEHTOB
J.U. Menneneesa. [leproas! u rpynnel. @U3n4ecKuil CMBICH OPAIKOBOTO
HOMEpa, HOMEPOB MEPUOAA U IPYIIIBI JIEMEHTA

2.2 Ctpoenne aromoB. CocTaB aTOMHBIX sijep. M3o0Tombl. DIEKTPOHBL.
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CtpoeHue »5JIEKTPOHHBIX O000JIOYEK aTOMOB IMEpBBIX 20 XUMHYECKUX
aneMmeHTOB [lepunoanueckou cucremsl JI.11. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMUYECKUX 3JIEMEHTOB MEPBBIX
Tpex MIEPHO/IOB, Kanus, KaJIbLUS (panuyca aTOMOB,
ANEKTPOOTPULIATENBHOCTH, METANINYECKUX U HEMETAJUIMUYECKUX CBOWCTB)
U UX COCIMHEHHH B COOTBETCTBUU C I[IOJOKEHHEM DJIEMEHTOB B
[lepnoanueckoil cucTeMe U CTPOEHUEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumudeckass cBsI3b. KoBaneHTHass (TOJsApHAs W HEMOJSpHAs) CBS3b.
DJIEKTPOOTPUIIATEILHOCTh XMMUUYECKUX dJIeMEHTOB. MoOHHasi CBS3b.
Meraunueckas CBI3b

3.2

Tunel KpUCTANTMYECKUX PEIMICTOK (aTOMHAas, WOHHAs, MeTajuindeckas),
3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PELICTKUA WU
BHU/JIa XUMHUYECKOH CBSI3U

Baxneiiiume MMpEeaACTAaBUTCIIN HCOPTAHNYCCKUX BCIHICCTB. HemeTtamnel u ux
COCUHEHMS. MeTalbl U UX COCOIUHCHUS

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKUX COSIUHEHHI: OKCHUIOB
(coneoOpazyrorue: OCHOBHBIE, KHCIIOTHBIE, am(OTepHBIL) U
HecoJieo0pa3yrolue; OCHOBaHUH (ILEJI0YM U HEPACTBOPUMBIE OCHOBAHUS);
KHCIIOT (KUCIOPOJICOIepKAIIUEe U OECKUCIOPOJHBIE, OJIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

®dusnyeckne W XWMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB-HEMETAIUIOB!
BOJIOPOJIa, XJIOpa, KHCIOPO/a, Cephl, a30Ta, (hocdopa, yriaepoaa, KpeMHUS

4.3

@usznueckue M XUMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB-METAIIOB!
JUTUSA, HATpus, KaJlIWs, MarHvs MW KaJbLWs, QJIIOMUHUA, JKEJe3a.
DIEKTPOXUMUYECKHN s/l HAIPSKEHU METAJIIOB

4.4

dusnyeckue W XHMMHYECKME CBOMCTBaA BOJOPOIHBIX COCI[HHGHI/IVI
HEMCTAJIOB: XJIOPOBOJOPOAA, CCPpOBOAOPOIA, aMMHUaKa

4.5

dusnyeckne ¥ XUMHUYECKHUE CBOWCTBA OKCHIOB HeMeTauioB: cepbl (IV,
VI), azora (I, IV, V), docdopa (III, V), yrnepona (I, IV), kpemuus (IV).
[TomyueHre OKCHIOB HEMETAIIIOB

4.6

Xumuueckue cBorictBa okcuaos: metaiioB [A - IIIA rpynn, nuuHka, menu
(IT) m xxene3a (11, III). [TomyueHne OKCHIOB METAIIIIOB

4.7

XUMUYECKHE CBOICTBA OCHOBaHMNW U aMQpOTEpHBIX THAPOKCUAOB (Ha
npuMepe TUIPOKCHIOB aJIOMUHUS, Kene3a, 1uHKa). [lomyuenue
OCHOBaHUU U aM(OTEPHBIX THAPOKCHUIIOB
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4.8

Ob6mue XUMUYECKUE CBOMCTBa KHUCJIOT: XJIOPOBOJIOPOJTHOM,
CEpPOBOJIOPOJIHOM,  CEpPHHCTOM,  CepHOHM,  a30THOHM,  (docdopHOH,
KPEMHHEBOM, YTOJIBHOM. Oco0Oble XUMHYECKUE CBOMCTBA

KOHIEHTPUPOBAHHOM CEPHOM U a30THOM KUCHOT. [loryuenne kucior

4.9 OO0mre XMMHUYECKUE CBOMCTBA cpeiHuX cojier. [lomydenue comei

410 |Ilomydenue, coOupaHue, pacrio3HaBaHUE BOJOPOJA, KUCIOPOIa, aMMHAKa,
YTIEKUCIIOTO ra3a B JabopaTopuu

411 |IlomyyeHue aMMMaka, CEpHOM M Aa30THOM KHCIOT B HPOMBIIIJIEHHOCTH.
O61mue crocoObl MOYYSHHS] METAIIJIOB

412 |TI'enernyeckas CBA3b MEXY KJacCaMH HEOPTAHUUYECKUX COCTUHEHUN

5 XUMUYECKUE PEAKITUHI

5.1 |Knaccupukanus XMMHYECKHX PpEaKIHUil MO pa3jMYHbIM IpHU3HAKaM: II0
YUCIy M COCTaBy YYacCTBYIONIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, 0 U3MEHEHHIO CTENCHEeH OKUCIEHUSI XUMHUUECKUX AJIEMEHTOB

5.2 |TemmoBoit 3pheKT XUMUUECKOW peaKIMK, TEPMOXUMHUICCKUE ypaBHEHUS.
DK30- ¥ DHJAOTEPMUUYECKHUE PEAKIIUU. TEePMOXUMHUYECKHE YPaBHEHUS

5.3 | OxucnuTeNnbHO-BOCCTAHOBUTEIHHBIC pEeaKunH. Oxkucnurenu u
BOCCTaHOBUTENH. [Iponiecchl OKMCIEHUSI M1 BOCCTAaHOBJIEHUS. DJIEKTPOHHBIN
OaJlaHC OKUCIIUTEIBHO-BOCCTAHOBUTEIHHOM peaKIuu

5.4 |Teopuss  SIAEKTPONUTHYECKON  auccorumanuu. KaTHOHBI, aHUOHBI.
DONEeKTpOIUThl U HEdNEKTpoauThl. CUibHBIE U ClA0ble SJIEKTPOIUTHI.
Crenens auccouunanu

5.5 |Peakuuu woHHOTO OOMEHA. YCIOBHUS MPOTEKAHUS pPEaKIUid HOHHOTO
oOMeHa, MOJTHBIC ¥ COKPAIIICHHBIC HOHHBIE YPaBHEHUS PEaKIIUil

6 XUMHS ¥ OKpY>Karolas cpeia

6.1 BemectBa u marepuansl B IMOBCEJHEBHOM KU3HU 4elioBeKa. be3omacHoe
WCIIOJIb30BaHKUE BEIIECTB U XUMHYECKUX PEAKIIUNA B Ja0OpaTOpUH U OBITY.
[TepBast moMoIIs TPU XUMUYECKUX 05KOTaX M OTPABICHHUSIX

6.2 |XuMmHuYeckoe 3arpsA3HEHHE OKPYXKaWIIeH cpeabl (KUCIOTHBIC JOXKIIH,
3arpsi3HEHHWE  TOYBBI, BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
npegorBpamienust IlpenenpHas gomycTUMasi KOHILIEHTpPALMsl BEIIECTB
(ITAK). Ponp XuMuu B peUIEHWH HKOJIOTHYECKUX MpoOjeM. YCuIeHUe
napHUKoBoro 3 dexTa, pa3pylieHre 030HOBOTO CIIOS

6.3 |IIpumenenme cepwl, azora, ¢ocdopa, yriaepoaa, KpeMHUS € UX

COCIMHEHUN B OBITY, MEAUIMHE, TMPOMBIIUIEHHOCTU U CEJIIbCKOM
xo3siictBe. [lpuMeHeHume MeTaJsIoB M CIUIaBOB  (CTaib, UYTYH,
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TIOPATIOMUHHM, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HMX COEIWHEHUHU.
[TonsiTve 0 KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT
KOppO3HUH

6.4 |I[IpupogHble UCTOYHHUKH YTIIEBOJOPOAOB (Yroib, MPUPOJHBIN ra3, HEPTH),
NpPOAYKTBl WX mepepaboTku  (OeH3MH), HuX poiab B OBITY U
POMBINIIICHHOCTH

6.5 |IlepBoHavanbHble TOHATHS OO0 OpPraHMYECKUX BEIIeCTBaX KaKk o
COCIMHEHUSAX yriaepoda (MeTaH, 5TaH, OTWJIEH, alleTWJIeH, JTaHOI,
IJIMLEPUH, YKCycHas Kuciora). lloHste o OMONOrMYECKH Ba)KHBIX
BEIIECTBAX: JKUpax, OesiKax, yrieBoJlax - U UX pOJI B KU3HU YeJIOBEKa

7 Pacuetsr:

7.1 |mo dopmynaM XUMHUYECKUX COSTUHECHUM

7.2 |Macchl (MaccoBOI) TOJM PACTBOPEHHOTO BEIIECTBA B pacTBOpE

7.3 |10 XUMHUYECKUM YPaBHCHHSIM
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne
/ HaumeHoBaHuepasaejoB u
n
TEeMIPOTPAMMBI
n

KoandyecTtBouyacoB
Kourpoabn
Bcer o P IMpakTnyeck JaGopatopu
bl
0 ne padoThI
padoThI p bI€ ONBITHI

Pa3znen 1.1lepBoHavaibHbIEXUMUYECKUCTIOHATHS

XuMus — BakHas1 00J1aCTh

JJIEKTPOHHBIE

(ungposbie)
oOpa3oBaresbHbIEpeCy

pcbl

bu6mmoreka IJOK

1.1 = ecrecTBO3HaHUS U MPAKTHUECKOM 7 2 2 https://m.edsoo.ru/7f418
TIESITCILHOCTH YeJIOBEKA 37c
bu6mmoreka IJOK
1.2  BemecTBa u XUMHYECKHEPEAKITUN 14 1 3 https://m.edsoo.ru/7f418
37c
Hroronopasneny 21
Pa3znes 2.BaxkHeiimue npeacTaBuTe/id HEOPraHNYECKNX BelIeCTB
Bo3nyx. Kucnopon. Ilonsitue 06 bubmorexa [IOK
2.1 6 1 https://m.edsoo.ru/7f418
OKCHIaX 37c
bubmoreka [JOK
2.2  Bogopon. [ToHsaTHe 0 KHCI0TaX U COJIAX 8 1 1 https://m.edsoo.ru/7f418
37¢c
53 Bona. PactBopsl. [lonsatue 06 5 1 1 5 bu6mmoreka IJOK

OCHOBAHUAIX

https://m.edsoo.ru/7f418
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

37c
OCHOBHBICKJIACCHIHEOPTAHUYECKUXCOCTH bubmorexa [IOK
2.4 . B A 11 1 1 5 https://m.edsoo.ru/7f418
HCHUI
37c
Hroronopasneiy 30

Paznen 3.1lepuognuecknii 3akoH u [lepuoanyeckas cucrema xumudeckux djemeHToB {. U. Mennesieena.
CtpoenneaToMmoB. XUMH4YeCKasICBA3b. OKMCIUTEIBbHO-BOCCTAHOBUTEIbHbIEPEAKIIUU

[Teprnonnyeckuii 3aKOH U

ITepuoauyeckas cucreMa XUMHUYECKUX bubmmorexa [JOK
3.1 7 1 https://m.edsoo.ru/7f418
anemenToB [l. 1. MeHpene-eBa. 37c
Crpoennearoma
bubmoreka [JOK

X . -
3.2 MMIECKas CBsI3h. OKUCIUTENBHO 7 1 https://m.edsoo.ru/7f418

BOCCTAHOBHUTEIIBHBIC PEAKIIUN 37c

bu6mmoreka IJOK
Hroronopaszaeny 14 https://m.edsoo.ru/7f418
37c

bu6mmoreka IJOK
PesepBHOECBpEeMSI 3 https://m.edsoo.ru/7f418
37c

OBIIEE KOJIMYECTBO YACOB IIO

14
[TPOTPAMME 08 4 °
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

No KoumnuecTrBouacos JJIEKTPOHHBIE
/' HaumeHnoBaHuepasaejioB u (undposbie)
" remmporpammbr Bce  Komtpoanmbiepa | lpaktudeckuepa  jlagoparop — oGpa3oBaTedbHbIEPE
I porp ro 00ThI 00TBI HBI€ OIBITHI Cy[I))CbI P
Pasznes 1.BemecTBo U XUMHYECKHE peaKINH
[ToBTOpEHUE U yriryOiaeHrue 3HaHUN bubmmoreia LIOK
1.1 P yH 4 https://m.edsoo.ru/7f4
OCHOBHBIX Pa3/eioB Kypca 8 Kiacca 12636
OCHOBHBIE3aKOHOMEPHOCTUXUMHUUYECK bubmmoreia LIOK
1.2 . P 5 https://m.edsoo.ru/7f4
UXpeaKiuit 12636
DNEeKTPOIUTHYECKAsT JUCCOLALIMS bubmiorexa LLOK
1.3 P AHCFOITARITE 8 1 1 1 https://m.edsoo.ru/7f4
XUMUYECKHE PEAKIIUU B pACTBOPAX 12636
"
TOronopasaeiny 17
Pa3znen 2.HemeTassIbl M UX COCAUHEHUSA
OO6m1as XxapaKTepUCTUKAa XUMUYECKUX bubmmoreia IOK
2.1 H parcep 3 1 1 https://m.edsoo.ru/7f4
anemeHToB VIIA-rpynmel. ["anorenst 12636
OO01ast XxapaKTepUCTHKA XUMUIECKUX bubmuotexa [JOK
2.2  snementoB VIA-rpynnsl. Cepa u 5 2 https://m.edsoo.ru/7f4
eECcoeTMHEHUS 12636
53 OO01ast XxapaKTepUCTHKA XUMUIECKUX 9 1 5 bubmuotexa [JOK
' sneMeHToB VA-rpynmsl. A30T, https://m.edsoo.ru/7f4
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dbocdop 1 uxX coequHEHUS

1a636

O6IH351 XApPaKTCPUCTHUKA XUMHUYICCKUX

bubmoreka [JOK

2.4 snemenrtoB |VA-rpynmsl. Yrieposa u 11 https://m.edsoo.ru/7f4
KPEMHUI U UX COETUHEHUS 13636
14
TOTOIOPA3ACITY 98
Pa3znen 3.MeTa/liibl M MX COETMHEHUS
bu6mmoreka IJOK
3.1 OOmuecBoiicTBa METAILIIOB 4 https://m.edsoo.ru/7f4
12636
Baxxkneiine MeTauibl ¥ UX buommorexa [OK
3.2 S 13 https://m.edsoo.ru/7f4
A 1a636
Hroronopasneny 17
Pa3znes 4. XuMusi 1 OKpy:Kamomas cpeaa
BeniecTtBa 1 MmaTepualibl B dKU3HU buommorexa [OK
4.1 IIGJEBGKa P 3 https://m.edsoo.ru/7f4
12636
Hrtoronopazneny 3
bubmoreka [JOK
PesepBHOCBpEMS 3 https://m.edsoo.ru/7f4

1a636
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OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME
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