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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiCHa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IIPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe (QeaepaibHON padoueld MpOrpaMMmsl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoJaBaHus y4eOHOTo mpeaMeTa « XUMUsH
B 00pa3zoBaTenbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu Na€T MPECTaBICHUE O MENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOYyYalOUIUXCS CPEJICTBAMH YYEOHOIO
npeaMera, yCTaHAaBJIMBAET 00s13aTeNIbHOE MpeIMETHOE coJiep>KaHue,
MpeayCcMaTpPUBAET pacIpeielieHue €ro Mo KilaccaM MW CTPYKTYPUPOBAHUE IO
pazmeinaM MW TeMaM MpOrpaMMbl IO XHMHUH, OIpPEEIseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKHU coJiepxKaHusl, PEKOMEHTyEMYIO
MOCJEAOBAaTEIbHOCTh  U3YUYEHHUS] XUMHHU C YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKA y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolmuXxcs, ONpeaesseT BO3MOXKHOCTH IIpeaMera Ui
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTesbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IIEJICH U3YYCHHS TIPEIMETa i OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIbHOW JCATEILHOCTH OOYYalomerocs IO OCBOSHHIO
y4eOHOTO COJIep KaHUsI.

3HaHWE XUMHUH CIYXUT OCHOBOM uisi (OPMUPOBAHMS MHUPOBO33PEHUS
00ydJaromierocs, ero MpeACTaBICHUN O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIMPEBPAILECHUIX
SHEPIrUU M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS I0O0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MTUIIEBOM M SKOJIOTHUECKON O€30ITaCHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3yuyeHune xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JJIi  CaMOpas3BUTHS U
(dhopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHWE MBIIUICHUS] U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HABBIKOB WX CaMOCTOSITENIbHOW  Y4eOHOW  JIeSITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOU eI TENHHOCTH;

3HAKOMHUT CO CHEIUGUKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI
LIETIOCTHOTO B3IJIsIa HA €UHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



crocoOcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTUYECKOE
o0pazoBaHUE 00YYArOITUXCSI.

JlanHbie HampaBlieHUsS B OOyYEHWHM XUMHUHU O0OECIIEUMBAIOTCS CHENU(DUKON
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCS  IEAarormuecku
aJanTAPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKHW XUMHH Ha ONpeeIEHHOM dTare e
pPa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHITHI XUMHH, OCHOB
HEOPraHUYECKOW XUMHUM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IOHSTUH
OPraHuYeCKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMUU c(hopMUpOBaHA HAa OCHOBE
CUCTEMHOIro moaxoja k €€ u3yueHuro. ComepkaHue CKIaAbIBAETCS U3 CHCTEMBI
MOHATUN O XMMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBbI IOHATHI O XUMUYECKOM
peakiuu. OO0e 3TU CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKHUX IMPE/ICTABICHUN
Pa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOMU CBSI3H;

— TpencTaBleHUd 00 AIEKTPOJUTHUYECKON UCCOIMAIMU BEIIECTB B
pacTtBopax.

Teoperndeckue 3HAHUS pacCMaTPUBAIOTCA HAa OCHOBE ASMIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QPYHKIUKM OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI M TOJTYyUYECHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMMUAYECKON COCTABJISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MEeTOJaM TMO3HaHMUs B Hayke. M3yueHue XMMHUU NPOUCXOAMUT C MPHUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyXKalomuid MUpy,
«buonorus. 5—7 knacce» u «PuU3MKa. 7 KIaCC».

[Ipy wu3yuyeHUM XUMHUM TPOUCXOAUT (OPMUpPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HAyKU Kak 0OJJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XHUMHYECKUX
3HaAHUW — BaKHEUIUX (PAKTOB, MOHATHUN, 3aKOHOB U TEOPETHUECKUX MMOJOKCHUH,
JOCTYMHBIX 000OIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAy4YHBIM METOJaM I[IO3HAHUS MpPU M3YyUYEHUU BEUIECTB MU
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU W PA3BUTHUM MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIEOBATEIbCKON
JESITeNIbHOCTH, OCBOCHMM MpaBUi OE30MacHOro oOpallleHusi C BEIIeCTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu u3yyeHun XMMHUH Ha YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs BaXKHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (GOpMHUPOBAHHE WHTEIICKTYaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHUIO PEIICHUH,
CIIOCOOHOM a1aITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMAaTHYECKOE MpUOOIIECHUE
oOydaromuxcs K CaMOCTOSITEIbHON MO3HABATEIbHON AESITENbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIUMHUCS
OTbITa Pa3HOOOPA3HON [EATEIbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHMBEpPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JIEATEIBHOCTH;

— (opmupoBanue oOmeNd (QyHKIMOHATIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATH W OLECHHUBATh SIBICHUS
OKPY’KAaIOIIEr0 MHpPA, UCIOJIBb3Ysl 3HAHUS U OINBIT, NOJyYECHHBIC IPU H3Y4YCHUU
XUMHMH, OPUMEHATh UX IPU PEIICHUU NpoOJeM B IMOBCEJHEBHOW KHU3HU MU
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oydyarommxcs T'yYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU i1 BbIPAOOTKH 3KOJIOTUYECKU
LIEJIECO00Pa3HOr0 TOBEJIEHUS B OBITY U TPYNOBOM JESATEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpOQMIIS M HANPaBICHHOCTH JaJIbHEHIIETO
oOyueHus.

OOmiee YuCIO YacoB, OTBEAECHHBIX M HM3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHavaibLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XuMHUM B JKM3HU 4Y€JIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BemiecTB. [loHsiTue 0 MeTojax Mo3HaHMS B XUMUU. UHUCThIE BELIECTBA U CMECH.
Crioco0nI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U ClI0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (THOcCUTENbHAsT AaTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 0 XUMHUYECKOTO AJIEMEHTA B
COC/IMHEHUHU.

KomnuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX eAWHUI] BemiectBa. Pacuérber mo dopmynam
XUMUYECKUX COCTUHEHUM.

DOU3UYECKUE U XUMUYECKHUE SIBJICHUS. XUMUUYECKasA peakvs U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKINil (COeMHEHUS, PAa3JIOKEHUS, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, mpaBuiiaMu pabOTHI B JabOpaTopuu U
npuéMamMu oOpallleHus ¢ J1abopaTOPHBIM OOOPY/IOBAHUEM, W3YUYECHHUE U ONHUCAHUE
(U3MYEeCKUX CBOWCTB O00pa3IlOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHUE
¢usnyeckux (IMJIaBjIeHUE BOCKA, TasHUE JIbJIa, PAacCTHUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJCHCALMUsI BOJAbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKATHUBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIIOTOM) ABJICHUMN, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUJIOM Oapusi, pa3ioxKeHUue TUIPOKCUAA
Menu (I1) mpu HarpeBaHuu, B3auMojieHCTBHE kKefe3a ¢ pacTBopoM cosr Menu (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHsS] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTorpadus, MPOBEACHNE OUYUCTKH TOBAPEHHOMN
CONM, HaONIOJEHWE W  ONUCAaHWE  PEe3yJbTaTOB  NPOBEJECHUSA  OIbITA,
WUTFOCTPUPYIOIIETO0 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJeNield MOJIEeKYJI
(ILIapocTepKHEBBIX).

BaxHelmne npeacTraBuTeId HEOPraHM4eCKUX BelecTB

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT M mpocToe
BemecTBO. Haxoxaenue kuciopona B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue xkuciopoma. CrocoOsl



MOJIyYeHHUs] KuUCIopoda B J1abOpaTOpuud W TPOMBIINUIEHHOCTH. Kpyrosopor
KHUCJIopoa B pupojie. O30H — ajuioTpornHas Moau(puKamus KUCIopoa.

TennoBoil 3p(dEeKT XUMUYECKOM peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- M DHJOTEPMUYECKUE peakiuu. TOMIMBO: Yroib M METaH. 3arpsi3HEHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bopopon — »snemeHT U mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B
npuponae, (U3MYECKUE U XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonydeHusd. Kuciorsl u conu.

MonspHbiii 00bEM ra3oB. Pac4€Tel Mo XUMHUECKUM YPaBHECHHSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kkak pactBoputelb. PacTBOpBHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 10J1s BeliecTBa B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpuUposie U B KU3HU 4YesloBeKa. KpyroBopoTr Boabl B MPUPOJIE.
3arpsi3HeHHE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coenunenuil. Oxcuapl. Kiaccuduxanuys
OKCHJIOB:  coyeoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HecosieoOpaszyromue. HomeHnkmarypa okcumoB. Duznueckue W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHnmi. PU3MYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHne oCHOBaHUM.

Kucnotel. Knaccudukarus kucior. HomeHnknarypa kucior. Ouzndeckue u
XUMHYECKUE CBOMCTBAa KHCIOT. Psn axtuBHoctu MetawuioB H. H. beketona.
Ilonydenue KuCIOT.

Conu. Homenknatypa coisieil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue couen.

I'eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIIPEJEIICHUE COAEPKAHUsl KUCIOpOAa B BO3AYyX€, MOJIyUYEHHUE,
coObupaHue, paclo3HaBaHUE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJ0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpPEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHIIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHHE W M3YyUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojeicTBHEe Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIIOJEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEW pPACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIe paCTBOPEHHOTO BEILECTBA, B3aUMOJICMCTBUE BOJIbI C METAJNIAMU
(HaTpueM ©  KajibllueM) (BO3MOXKHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



UCCJIEIOBaHUE OO0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
HaAOJII0/IeHUEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT M IIEIOYECH,
n3yueHue B3aumojieicTBus okcuaa meau (II) ¢ pacTBOpom cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUWd HEUTpaIU3aluu, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaJUla JAPYTMM M3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1ad 1o TeMe «BaxHenlne KIacChl HEOPraHUYECKUX
COCTMHEHUI.

Hepuognuecknit 3axkoH u Ilepuoamueckas cucremMa XHUMHYECKHUX
iemeHToB JI. WU. MenpgeseeBa. Ctpoenne aToMoB. XHUMHYECKAS CBA3b.
OKHCINTEeTBbHO-BOCCTAHOBUTEIbLHbBIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIIMM XUMHUUYECKUX dJeMeHTOB. [lonstue o
IPYIIaxX CXOJHBIX DJIEMEHTOB (ILETOYHBIE U WIEJIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHUIBI
Y TUAPOKCHUJIBL.

[Tepunonnueckuit 3akoH. Ileproanyueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEPUOAHAS  (OPMBI
[Tepuoauueckont cucrembl xumudeckux 3iaemMeHToB [. M. MenneneeBa. [lepuobl
U rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIEpUojaa U
TPYNIbI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbiXx 20 XMMHYECKHUX  3JIEMEHTOB
[Tepuomnueckont cucremnl . M. MenmeneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 ero noyuoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKUCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB Il pa3BUTUsA Hayku W npaktuku. J[. 1. MenneneeB — yd€Hblii u
rpak JaHWH.

Xumuueckass cBsa3b. KoBaneHTHass (MOJsipHass YW HEMOJISIpHAsA) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX JJIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponecchl okucneHust ¥ BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METANIOB M HEMETANIOB, B3aUMOJICWCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMHU KHCJIOT M IIEJIOYEW, MPOBEACHHE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakinuu pa3ioKeHHs, COSTUHEHU).

Mesrcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€d MpPU U3YYEHUH XUMHHM B 8 Kjacce
OCYILIECTBIISIETCS Ye€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX
MOHSTUHN, TAK U MOHSATUM, SIBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC MOHSATHUS: Hay4YHBIN (DakT, runmoresa, TeOpws,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEPUOJUYHOCTb, HAOJIIOJCHUE,
AKCIIEPUMEHT, MOJICIMNPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®usuKa: marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTD, MOJICKYJA, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1bI, COJIHIIE.

buomorus: dorocunres, npixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo U XMMHYECKAs peaKUMs

IlIepunonnueckuit 3akoH. llepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCOMHEHUN B COOTBETCTBUU C IIOJOXKEHHUEM »JJIEeMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KjlaccaM HEOPTraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukarys XuMUYeCKUX PeakIiiid 1Mo Pa3INdHbIM MTPU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TeIoBOMYy 3(dekrty, 1o
U3MEHEHHIO CTETCHEH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIUH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XxumMudeckoil peakuuu. [lonsrue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [IoHsATHEe O TOMOT€HHBIX U T€TePOreHHBIX
peakuusax. [lonarue o karanuse. IloHsaTHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHUSL.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  pPEaKlMU,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOMN peaKLuu. CocraBnenue YpaBHEHUI



OKHCJIUTEIBbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUMW C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust JNEKTPOIIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonpl. MexaHu3M AUCCOLMALMH BEIIECTB C PA3JUYHBIMH BHUIAMU
XUMHUYECKO# cBsi3u. CTeneHs aucconuanuu. CHUIbHbBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y ClIOBHS MPOTEKAHUs peakIuii HOHHOro 0OMeHa,
IIOJIHBIE M COKpPAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBA KHCIIOT,
OCHOBAaHMM ¥ COJ€H B CBETE MPEACTaBICHUN 00 DIEKTPOIUTHICCKOM
nuccouranuu. KauectBeHHble peakMy Ha MOHBL. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHUYECKUX
BCIIIECTB — METAJJIOB W HEMETAUIOB (TpaduTa W ayiMasza), CIOKHBIX BEIICCTB
(xJopuaa HaTpus), HCCIEOBAHUE 3aBUCHMOCTUA CKOPOCTU XMUMHYECKOW peakinu
OT BO3JICUCTBHUS paA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEWUIECTB, IpOLECCAa AWCCOLMALWU KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUAEO MATEPHAIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIONIUX — TNPU3HAKU  TPOTEKAHWS]  PEeaKluid HMOHHOTO  OOMeEHa
(oOpa3oBanue ocajaka, BbIJIEJIEHUE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKUUU
(ropeHue, peaklMH pa3yIoKEHHs, COEJUHEHUs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIUMW Ha HOHBI, PpEIICHUE
AKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHUS

OO6mas xapakTepucTuka TrajnoreHoB. (OCOOCHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puamyeckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XUMHYECKME CBOMCTBA HAa IMpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METaJIaMd, HEMETaJJlaMH, IIeJo4aMu). XJIOPOBOJIOPO.
ConsiHasi KUCIIOTa, XUMUYECKHUE CBOICTBA, MOJy4YeHHE, MpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJA HA OpPraHM3M 4YeJIOBEKA. BakHeulne XJIOpUAbl U HX
HAXO0KJICHUE B IPUPO/IE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (pu3MUecKkue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPO/a U Cepbl. AJIIOTPONTHBIE MOAU(PUKAIIUYA KACTOPOAA
U cepbl. XUMHUYeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusmyeckue u
XUMHYECKHE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnast kucinora, ¢uU3MYECKME H XHUMHUYECKHE CBOicTBa (oOmme Kak
MPEACTaBUTENS Kacca KHCIOT W crnenuduyeckne). XHUMHUYECKHE pPEaKIuu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIyYeHHUsS CEpHOM KHUCIIOTHI.
IIpumenenue cepHor KucaoThl. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peaKUus Ha



cynb(dar-uon. Haxoxxnenue cepbl U €€ COCIMHEHHM B mpupoje. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpellbl COCIMHEHUSMH Cepbl (KUCIOTHBIE JIOXIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALCHUS.

OO6mast xapakTepucTuka 37JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHs. A30T, pacnpoOCTPaHEHHE B MPHUPOJE,
dbu3nyeckue U XumMrueckue cpoiictBa. KpyroBopot azora B npupojae. AMMHUAK, €ro
(dbuznyecKre 1 XUMUUECKHE CBOICTBA, MojlyueHue u npumeHenue. Conu aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ MOoJydeHue, (PU3NYECKHe U XUMUYECKHE
CBOMicTBa (0OIlIME Kak TMpEeJACTaBUTENS Kiacca KHUCIOT U Clelu(puYecKue).
Hcnonp3oBaHWe HUTPATOB U COJied aMMOHMSI B KadeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMUYECKOe 3arps3HeHNE OKPYIKAIOIIEH Cpeibl COSTUHCHUSIMH a30Ta
(KUCIOTHBIE MOXAHM, 3arpsi3HEHHE BO3/ayXa, MOYBBI U BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, (uUzMUEeCKHe U XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUUECKUE CBONCTRBA,
nosryderue. Mcnons3oBanne GocdartoB B Ka4eCTBE MUHEPAIBHBIX YI00pEHUH.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIepoA,  aUIOTPOIHBIE
Moau(dUKALIUKM, pacpOCTpaHEHUE B NpUpoae, (U3NYECKUE U XUMUYECKHUE
cBoiicTBa. Ancop6rus. KpyroBopot yriepoma B mpupojae. Okcunbl yriaeposaa, ux
¢u3nYecKue W XUMHUYECKHE CBOWCTBA, JCHCTBME Ha JKHUBBIE OPTaHU3MBI,
NOJIy4YeHHE U TPUMEHEHHUE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0albHOrO TOTEIJICHUS KIUMaTa, MNapHUKOBBIN
s dekr. YronpHas KUCIOTA B €€ CONM, UX (DU3NYECKUEe U XUMHUYSCKUE CBOMCTRA,
noyiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHaUaTbHBIE TTOHATHUSL 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCAMHCHHIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTUIICH, YTaHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, MPUPOAHBIA Ta3, HePTh),
MPOIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTHYECKN BaXKHBIX BEIIECTBAX: KUPaX, O€IKax, yriaeBoJaax — U UX
poJii B JKM3HM 4YeJlOBeKa. MarepuallbHOE €IUHCTBO OPraHUYECKHX U
HEOPraHU4YEeCKUX COCTUHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHYECKHE CBOICTBA, IIOJyYEHHE H
npuMeHerne. CoeauHeHHs KpeMHHsS B npupoae. OOmme mnpeacraBicHUs 00
okcusie kpemHus (IV) n xpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHUE B
ObITYy, B IIPOMBIIIICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobieMbl 0e30macHOro HMCIONb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3y4eHUE 00pa3IOB HEOPTaHWUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMNBITHI, OTpa)karolue (U3NYECKUe U XUMUYECKHUE CBOWCTBA
TaJIOTEHOB M MX COEIMHEHUU (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl M €€  COeOUHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEepUaIIOB), HAOIOIEHHE Mpolecca O0yIIMBaHUS caxapa MoJl JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKINK Ha CyIb(dat-
MOH W HaOJIOJieHHWE TNpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO MCIOJIb30BAHKE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWEC W M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUA U (ocdhaT-uOH U U3yYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHON a30THOM KHMCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YCHHE MoJenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YTIAEM U
YCTPONCTBOM MPOTUBOras3a, MOJyyeHUue, COOMpaHue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBEJEHUE KauyeCTBEHHBIX peakuuid Ha KapOoHaAT U
CUJIMKAT-WOHBl WM M3YYECHUE IMPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CWJIMKATHOM NPOMBIIUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BakHelmme HeMeTaJuTbl U UX COCTUHEHUS».

MeTasuibl 4 MX COCAUHEHMSI

OO0mast XxapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHHUH
ux nosioxkeHus B llepuommueckon cucreme xumudeckux siaemeHtoB . U.
MeHnpneneeBa u cTpoeHus: atoMoB. CTpoeHne MeTtamioB. Mertaiuinueckas CBA3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAl
HampsHKeHUH MeTauioB. Ou3ndeckue U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
CrocoObl ToNy4deHus: MeTawioB. [loHATHE O KOpPpPO3UU METAIOB, OCHOBHBIC
crnocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTalnb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsie MeTasuibl: MOJIO)KEeHUE B [lepruoanueckor cucreMe XMMHUYECKHUX
anemeHToB . . MenneneeBa, CcTpoeHHE MX aTOMOB, HAXO0XICHHUE B MPUPOJIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl U



TUAPOKCUABL HaTpusd W Kanusa. [IpuMeHeHue MIeNOYHBIX METauiOB U HX
COEIMHEHUMN.

[[lenoyHo3eMeabHBIE METaJIbl MarHuii W KaJdbIMM: MOJ0XEHHUE B
[Tepuoanueckoit cucreMe xumudeckux 3neMeHToB J[. M. MeHneneeBa, cTpoeHue
MX aTOMOB, HaxOXJeHUE B rpupoae. PU3ndecKkue 1 XMMHUECKUE CBOMCTBA MarHus
U Kajabuus. Baxuelue coelvHEHUs KanblUs (OKCHIA, THAPOKCUI, COJIH).
XKéctkocTh BOIBI U CITOCOOBI €€ yCTpaHEHHUS!.

AuroMuHUN: I0N10keHUE B [leproinueckon cuCTeMe XUMHYECKUX 3JIEMEHTOB
. U. MenpaeneeBa, CTpoeHHE aTOMa, HaxXxOXJeHHWE B mpuponac. PU3nUecKue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Keneso: nonoxenue B [leproandeckoil cucTeMe XMMHUYECKUX 3J€MEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxoxJaeHue B npupone. duszuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, TuAPOKCHIBI U coiu xkene3a (I11) u xxenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METaUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYEHHE  PpE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpUs C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLECCA TOPEHHUS KEJIe3a B KUCIOPOJE
(BO3MOXXHO  HCIMOJB30BAaHWE  BHJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJblHUs, ATIOMUHUA, UHKA, JKEJie3a
(IT) m xenesa (III), mequ (1), HaGnroAEHNE W OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
IJIaMEHU WOHAMHM HaTpusl, Kaiaus M Kaiublus (BO3MOXXHO HCIOJb30BaHHUE
BUJIEOMATEPUAIIOB), HCClIeJOBaHUE aM(DOTEPHBIX CBOMCTB FMAPOKCH]IA ATIOMHUHHUS
Y TUIPOKCHUJA IIMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkueimue
METAJUIbl U UX COCTUHECHUS.

XuMHS U OKPY:KaWIIas cpeaa

BemecTtBa u maTepuanbsl B IMOBCEIHEBHOM >XKM3HM 4YenoBeka. be3zomacHoe
MCIIOJIB30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObiTy. IlepBas momoris npu
XUMHYECKUX OKOTax U OTPABIICHUSIX.

XVMMHUYECKOE 3arpsi3HEHHE OKPYKAIoIIeH cpensl (MpeaesibHas TOIMyCTUMAs
KOHIEHTpalus BeuiecTs, najiee — [1JIK). Ponb Xxumun B perieHuu 3K0JI0IrMUeCKUX
npoOiem.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepHuaJbl).

Mescnpedmemmnuie céasu



Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3YyYEHWH XUMHHM B 9 Kiacce
OCYIICCTBJISCTCS Yepe3 HCIOJIb30BaHUE KaK OOMIMX eCTeCTBECHHO-HAYYHBIX
MOHATUH, TaK ¥ TOHATHH, SIBISIONUXCSI CUCTEMHBIMH JIJISI OTCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalusg, MEePUOJUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJIEb, SBICHUE, MAaPHUKOBHIN
3 eKT, TEXHOIOTHS, MAaTCPHAIBI.

dusznka: marepusi, aTroM, OJECKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIWI,
U30TOMbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUH 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJTHUKH, — JTUAJCKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAS
peméTka, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, CAMHUIIBI U3MEPEHHUs, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yAOOpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAEMbIE, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
XUMHNUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIETO
o0pa30oBaHUsI JOCTUTalOTCS B XOJie OOy4EeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATENBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUNCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IIPUHATBIMA B
oOlIecTBe MpaBUJIaMd M HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yYarOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXarlOT  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHEHTaUMUd U
paclIMpeHre ONbITa AESITEILHOCTU HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIEIUIO, NOHUMAHHs 3HAYECHUS XUMHUUYECKOM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HHOpMaIMei o
MEPENOBBIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHONH KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM,  TBOPYECKOM M JAPYIHX  BHJAX
JESITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOM MESATEIBHOCTH IPHU
BBITIOJITHEHUN y4E€OHBIX, I103HABATENIbHBIX 3374, BBIMOTHEHUN XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpoOLECCE ATOW Yy4eOHOM JeATEeIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TMOBEIACHUE M INOCTYNKH CBOMX TOBAapUUIEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOW DPEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH U COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
MPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUM I10
XUMHUHU, HEOOXOIUMBIE I OOBSICHEHHS HaOJI0aeMbIX MPOIECCOB U SIBICHUM,
MO3HaBaTeNbHON, MH(GOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYpPhl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITEJIbHOM paldoTbl C Yy4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYyYEHHI0O M TMO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEAOBATEIIbCKOM
JeSITENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS OOy4Y€HHUS B
JIaJIbHCUIILIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH U3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUI U
HENpPUATHE BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHuu C
XUMHUYECKUMH BEIIIECTBAMH B OBITY U PEATbHOMN KU3HU;

5) Tpya0BOro BOCIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUI0 Npodeccuil u Tpyaa pa3iIudyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHus C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHon npo(eccuoHanbHOM eITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH QIalITHPOBATHCA B MPOGECCUOHATBHON CPEIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS

HKOJIOTHYECKU 1€JeCO00pa3HOEe OTHOIICHHE K NPHUPOJAE KaK HCTOUHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUs, TOHUMAHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBu 0€30MIaCHOT0 MOBEACHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 30POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, TOJydaeMble TIPH M3YUYCHUH XUMUH, IS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOLIEH MPUPOJIHOU CPEIOH, ISl MOBBILICHUS
YPOBHS  JKOJOTMYECKOM  KYyJbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJIEM M MyTed WX PELICHUs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHUS OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIAI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MpEeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOM KapTUHE MHUpa, ¥ YHUBEPCAIbHbIC YUCOHBIC ICUCTBUSA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYyJISITUBHBIE), KOTOpblE OO0eCneurBaOT (GopMHuUpoBaHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOMU
JIEATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE yUeOHbIE JeHCTBUS

ba3oBbie Jiornyeckue aeicTBUA:

YMEHUSI HCIMOJb30BATh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOEHUHU
3HAHUM: PACKPBIBATh CMBICI XHMHYECKUX IMOHATHN (BBIACIATH UX XapaKTEpPHBIC
MIPU3HAKH, yCTaHABIMBATh B3aMMOCBS3b C JPYTHMMHU TIOHATHUSMHM), HCIIOJIb30BaTh
MOHATHUS JUTsI OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIuH,
yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3M MEXIYy OOBEKTaMU HU3YUYCHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTUBHBIC, I€AYKTUBHBIE, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKIIOUCHUS,

YMEHHE TPUMEHSITH B TIpoIecCce TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIETU, UCTIOJb3yEeMbIE B XHUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIC B XMMUU MOJCIBHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMHUYecKas ¢opMmysia U YypaBHCHHUE
XUMUYECKON peaKkluu — MpU PElIeHUH YUeOHO-TI03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIECIBHBIX MPEJCTABICHUN BBIABIAThL M XapaKTepU30BaTh CYIIECTBEHHBIE
MIPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMUUYECKUX PEaKIUH,
BBISIBIIAITH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIICJACTBEHHBIC CBS3U U
MPOTHUBOPEUHS B N3yUAEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciieoBare/bCKHue 1eMCTBHUA:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Uil (OPMHUPOBAHUS TUIOTE3bI II0
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMH M TPOBEICHHUIO
YUCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoIaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, PopMyaupoBaTh 0OOOIICHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHHUE BBIOWpATh, aHAIW3UPOBATH W HWHTEPIPETUPOBATH HH(POpPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MpENICTABICHUS, MTOTYUYaeMYI0 U3 Pa3HbIX UCTOUYHUKOB
(HaydHO-TIONyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
mocobus, pecypcbl MHTepHeTa), KPUTHUECKH OIICHHWBATh IPOTHBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHUE TPUMEHATh Pa3IU4HbIe METOJABl M 3aMpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIMKM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JUIS BBITIOJIHCHHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITa B
0o0JacCTH  MCTIOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYpOH aKTUBHOT'O MCIIOIb30BAHUSI PA3IMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBieHus] HHpOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaydl HECJIOXKHBIMA CXEMaMH, JHharpaMMaMu,
npyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YyMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Tpolecce ydyeOHOH W
UCCJIeIOBATEIbCKON ACSATENBHOCTH MH(DOPMAIUIO O BJIMSHUU MPOMBIILIEHHOCTH,
CENIbCKOTO XO3MiCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOMIeH MPHUPOIHOM
CpeIbl.

KoMMmyHukaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NelCTBUA:

yMEHHUs 3aJaBaTh BOINPOCHI (B XoJe jauajgora U (WUiu) JUCKYCCHH) IO
cymectBy  oOcykaaemMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIHHO BBITTOTHEHHS TIPE/TIOKEHHON 3a/1a49H;

YMEHUSI  TPENCTaBIATh  TOJYyYECHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NESTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JeiaThb MPE3eHTalNIO
pe3yNbTAaTOB BBHIMOTHEHUS XHMUYECKOTO JKCIEepUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTopHOil pabOTHI 1O UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M MCCIEOBATENIbCKOM  JIEATENbHOCTH  MpU  PEIICHUH
BO3HUKAIOIIKUX TPOOIEM Ha OCHOBE Yyué€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3unuid (00Cy X aeHusl, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBI», KOOPJIHHAIIHS
COBMECTHBIX JCHCTBUH, OIpeACiCeHUEe KpPUTEPUEB IO OIEHKE KadecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTue).

PeryisiTuBHbIE YHUBepCcaJbHbIE YUeOHbIE 1elCTBHUS:

YMEHUE CaMOCTOSITEIbHO OMPENEATh IENH ACSTeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeNbHOCTD, BBIOMpaTh Hanbosee A3 (PeKTUBHBIE CLIOCOOBI pPEIIeHUsT YUeOHBIX U
MO3HABATENBHBIX 3a]a4, CaMOCTOSITENIbHO COCTaBJSATh WU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aITOPUTM JEUCTBUM NPU BBINOJHEHUN 33JaHUM C YUYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSAX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaraeMble B yCIIOBUU 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 0O0S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOTO JlaHHOW QeaepalbHON pabdoueil Mporpammoi,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIONMMHUCS HAYYHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI



NercTBUM, crenudpuyeckue I8 MPEeIMETHOM 00acTH  «XUMHS», BHUJIBI
NEATeTbHOCTU 10  TIOJYYEHHUIO HOBOTO  3HAHUA, €ro HMHTEPHpETaIui,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalIHIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHWYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEHIECTBO, CMECH
(olHOpO/IHAsT M HEOJAHOPOAHAs), BaJIEHTHOCTh, OTHOCUTEIbHASA aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT0 3JIEeMEHTa B COSIUHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHHS, XUMHYECKasl PeaKIusi, KiIacCUPUKAIMSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIMU PAa3J0KEHUsA, PEAKIUU 3aMEUICHUs, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUYECKHUE PEaKLIUU, TETUIOBOM PPEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAANYC
aToMa, XMMHYECKas CBS3b, MOJSIPHASE U HEMOJIIPHAsl KOBAJEHTHAs CBS3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWUOH, PAacTBOpP, MAcCOBas JI0JS BEIIECTBA
(mpoueHTHas: KOHLEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH H
MIPUMEHSITh 3TU MOHSATHUS MPU OMKUCAHUM BEILIECTB U UX MPEBPAILICHUIA;

e HCIMOJBb30BaTh XHWMHYECKYIO0 CHUMBOJHMKY JUIsI COCTaBJCHHS (HOpMyT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e OINpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCJECHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJ€eHTHasT M MOHHasA) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpeiBaThb cMmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUS B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TaOMU4Hyr Qopmy Ilepuomuyeckoit
CUCTEMbl XMMHMUYECKHMX DJJIEMEHTOB: pa3iau4aTh IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», mMansie u
OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux siaementoB . .
MeHneneeBay ¢ UHCIOBBIMH XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3JIEKTPOHOB
U pacrpezieieHUe UX M0 dJIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakluu (MO0 YUCIYy M COCTABY YYacCTBYIOUIUX B PEAKIIUU
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOro »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSITH OCHOBHBIC OIEpPallMM MBICIUTENBHON AEATEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CHCTeMaTH3alluio, KilacCu(UKaIuio,
BBISIBJICHUE MPUYUHHO-CJIEICTBEHHBIX CBSA3EH — Il M3Y4YEHUs CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICTIUPOBAHUE, HKCHEPUMEHT
(peanbHBIN 1 MBICJICHHBIN );

CleloBaTh  NpaBWJIaM  I[OJIb30BAaHUS ~ XMMHYECKOM  MOCyIoll
7a00paTOpHBIM  O00OpYJIOBaHMEM, a TakKe IpaBWjaM oOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 10 BBINOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BelIecTB (BOJOpPOAA U KHUCIOPOJa), IMPUTOTOBICHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJAUTH  XMUMHUYECKHE  HAKCHEPUMEHTHI IO
pacIrio3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C OMOIIBIO UHAUKATOPOB
(;rakmyc, heHondTaienH, METUIOPAHXK U IPYTHUe).

K xoHiy 00ydenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

pacKppIBaTh CMBICI OCHOBHBIX XWUMHUYECKHX IOHSTHI: XHMHUYECKHU
JJIEMEHT, aTOM, MOJIEKyJda, WOH, KaTHOH, aHWOH, INPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYECKasl CBs3b, TEIIOBOU d3(PexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIMTHYECKAS] JUCCOLMALNSA, PEaKIUMA HOHHOIO
oOME€Ha, Karaau3atop, XHMHUYECKOE paBHOBECHUE, oOOpaTUMble U



HEOOpaTUMBbIC PEAKIMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHMCJIUTENIb,  BOCCTAHOBUTENIb, OKHUCJICHHE U  BOCCTAHOBIICHHE,
ajuioTponusi, aMm(pOTEpHOCTh, XMMHUUECKasl CBsI3b (KOBaJICHTHAsi, UOHHAs,
METaJUIMYeCKas), KpUCTANINUECKass peleTka, KOPpPO3Us METaJlIoB,
CILJIaBbl, CKOPOCTb XWMHYECKOW peakiuu, NPEeAeIbHO JOMyCTUMAas
koHueHrtpanus [IJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKHX TOHATHUH U
MIPUMEHSATH THU MOHITHUS MPU ONMMMCAHUH BEIIECTB U UX MPEBPAILICHUI;
HCIIOJB30BaTh XHMHYECKYIO CHMBOJIMKY JUJII COCTaBJICHUS (GOpMYyII
BEILIECTB U YPABHECHUIN XMMHUUECKUX PEAKIIHIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUS] XUMHYECKUX 3JIEMEHTOB B
COCIMHEHMUSAX PA3JIMYHOTO COCTaBa, IMPUHAICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEIUWHEHUN 1o ¢opMmysaMm, BHUJI XUMHUYECKOU
CBs3W (KOBaJICHTHAs, HWOHHAs, METaUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMHUYECKON (opmyJsie, XapakTep Cpeibl B
BOJIHBIX PAacTBOpax HEOPraHUYECKUX COCAMHEHHH, TUI KPUCTATTMYECKOMN
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa J[. W. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
tabmmunyio (opmy [leproamueckold CUCTEMBI XUMHYECKHX DJIEMEHTOB:
pasnIuuaTh TOHATHS «rJaBHas moarpymma (A-rpymnma)y W «moOodHas
noarpynmna (b-rpynmna)», manple U OOdbIIME TEPUOABI, COOTHOCHTH
0003HayY€HUsl, KOTOpbIE HMEIOTCS B NEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMH  CTPOCHHMS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sjapa, oOIIee YHCIO DJJIEKTPOHOB U
pacripefielieHie HMX MO0 D3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIHUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M WX COCAUHECHUU B
npejenax MaJiblX NEPUOJIOB U IIaBHBIX MOATPYMH C YYETOM CTPOCHUS UX
aTOMOB,;

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HCOpPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYaCTBYIOIIUX B PEaKIUHU
BEIIECTB, MO TEIIOBOMY 3(PHEKTy, 0 U3MEHEHHUIO CTENICHEH OKHCIICHHUS
XUMHUYECKHUX JIEMCHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W cCHeHUPUUESCKUEe XUMHUUYECKHUE
CBOWMCTBA MPOCTBIX M CJOXKHBIX BELIECTB, ITOATBEPXKAAs OIMUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTUUYECKON JHUCCOIMALIMM  KHUCJOT,
LIEJ0YEH U COJIEM, TTOJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIni;
MIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHHUSI XUMHUYECKHUX IMPEBpAICHU B Ppa3IUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIKYJSIPHYIO M MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOro »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

coONoaTh  TMpaBWjia  TOJB30BAHUS  XUMHUYECKOW  TMOCYyJIOW U
nabopaTopHbIM  00OpYyIOBaHMEM, a TakkKe IMpaBuia OOpalieHus C
BEUIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB IO TOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO rasa);

MPOBOAUTh  PEaKUUH, MOJITBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapobonar-, ¢ocdar-, cuiumkar-, cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHbI aMMOHUS W HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE OINEPAlMU MBICIUTEIIbHON JEATEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTU3AINIO, BbBISABICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJI1 U3YyYEHUS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaONI0ICHUE, U3MEpPEHUe, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo yacos
Ne HaumeHnoBanue pa3iesioB u JuexkTpoHHbIe (U(poBbHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMmust — BaxkHast 00JIaCTh

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK

' IIPAKTUYECKOHN NAEATEIbHOCTU https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa u xuMuieckue 15 1 1 bubmuorexa [JOK

' peaKkunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nes 2. BaskHelilnne npeAcTaBUTe M HEOPraHUYeCKUX BellecTB
51 Bosnyx. Kucnopon. [lonsitue 5 bubnmoreka [JOK

' 00 oKcuIax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonstue o kucnorax 2 ) bubmuoreka [IOK

' ¥ COJISX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6mroreka [JOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
)4 OCHOBHBIE KJ1aCChl 12 1 1 bubmuoreka [IOK

. HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no pasneny 30

Paznea 3. [lepuoguveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaesneeBa. CTpoeHue aToOMOB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIINH




[Tepronnueckuii 3aKOH U

31 [lepuoauueckast cucrema 7 bubnuorexa LIOK
' XUMHUYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
X .
- OI/IMI/I‘-ICCKaSI CBSI3b . BuGmorexa [{OK
’ KHCTHTEITBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIbHBIE PEAKIIHI
U 15 bubmuoreka [IOK
TOro 1o pasaely https://m.edsoo.ru/7f41837¢c
p 3 bubmuoreka [JOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne i/m P Kontpoabnbie | IpakTHueckue ep
NMPOorpamMmbI Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XUMHYECKHEe peaKkIun
11 [loBTOpeHnue u yriayOnenue 3HaHUN 5 1 bubnnorexa [IOK
' OCHOBHBIX pa3JIejoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL. g 1 1 bubnmnorexa [JOK
' XHWMHUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HeMeTaJJIBI M X CO€AUHEHUS
21 OO6m1as XxapaKTeprUCTUKa XUMHIECKUX 4 | bubmuoreka [JOK
' sneMeHToB VIIA-rpynmsl. ["anoreHst https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepruCTUKa XUMHIECKUX
2.2 BJ'IGI;eHTOIf VIApr niel. Cepa u e 6 bubmorexa HOK
' PYTHIB- &P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XapakKTeprucTHKa XUMUIESCKUX
23 3ﬂeMeHT0§ VA ? nnbl. A30T, hocdop u ux 7 1 brbamorexa TOK
' PYTIIRL: ’ P https://m.edso0.ru/7f41a636
COCTMHCHHS
OO01mas XxapakTeprucTHKa XUMUIECKUX
2.4 BJIGHI\;IICHTOE IVApr NIbl. YIIEpoa U 8 1 2 bubmmorexa [IOK
' . py ' pos https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COSTMHCHHUS




Hroro no pazgeny

25

Pa3zgen 3. MeTaJJIbI M UX COCAUHECHUSA

. bubmuoreka [JOK
3.1 Obme cpoficTsa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakueiime MeTaibl U UX COSTUHEHUS 16 https-//m.edsoo /7412636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xaionias cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HH YeJI0BEKA 2 buGnnorexa [IOK
' m p https://m.edsoo.ru/7f41a636
4.2 Xumus OsITa 1
Hroro no pazneny 3
PesepBHoe BpeMms 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTaTa

HpOBepﬂeMble NMPEAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’[hH0ﬁ nporpaMmmsbl OCHOBHOTI'O oﬁmero 06pa30BaHI/Iﬂ

1

IIo Teme: ((HepBOHa‘-IaJII)HI)IC XUMHWYCCKUC ITOHATHUSA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIIOHATHHA: aTOM,
MOJIEKYJla, XUMHUYECKHI DSIE€MEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasT M MOJIEKyJsIpHasi Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas J0Js XUMHUYECKOIo
dJIEeMEHTa B COEIUHEHWH, MOJIPHBIM 00BEM, XUMHUYECKas PEaKIlvs,
KIaccupUKalMs  peaKIHil:  peakuuud  COSAMHEHUS,  PEaKIHH
pa3loKEeHUs, PEAKIMU 3aMEIICHHs, peakiuu oOMeHa, 9K30- |
SHAOTEPMUYECKUE pEeaKIUU, TerioBoi 3¢ (heKT peakiuu, pacTBOp,

MaccoBast J10JIsI BElIecTBa (MPOLEHTHAsI KOHIIEHTPALKs) B pacTBOpPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MMOHATHH H

IIPUMCEHATE OTU MMOHATHSA ITPU OIMMCAHUHN BEUICCTB U UX npeBpameHI/Iﬁ

1.3

HUCIIOJIb30BATh XHMMHYCCKYIO CHMBOJIMKY JIs1 COCTABJICHUSA (bOpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBATH CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OIMpPCACIIATH BaJICHTHOCTb aTOMOB 3JIEMCHTOB B GI/IHapHBIX

COCIUMHCHHUAX

1.6

KJIacCUUIMPOBATh XMUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3(deKkTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYHO MacCChbl

BCIICCTB

1.8

BBIUUCIISITh MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMEHTa Mo (dopMmylie




COEIMHEHMS,

1.9

BBIYHCIIAITD MAaCCOBYHO IOJIFO BEUICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl TIO3HAHUSA — HaOII0eHHE,
W3MEPEHHE,  MOJEIUPOBAaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

Ilo Teme: «Baxuelimmue IpeaACTaBUTCIIM HCOPIraHNMICCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHUYCCKUX MMOHATHH: OKCHun,

KHcCj0Ta, OCHOBaHUEC, COJIb

2.2

OIpPCAC/IAThL MPHUHAJIC)KHOCTh BCHICCTB K OHpeI[eJIéHHOMy KJ1accy

COeUHEHMII 10 hopMyiaMm

23

KJ'IaCCI/I(l)I/IHI/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA

24

XapaKTCpU30BaTb (OHI/ICLIBaTB) O6H_II/Ie XUMHYECKHE CBOMCTBa
BCHICCTB PAa3JIMYHBIX KJIACCOB, MOATBEPKAAd ONMCAHHUC IIpUMEpaMu

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYICCKHX peaKHI/Iﬁ

2.5

IIPOrHO3UPOBAThb CBOMCTBa BCIICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU MPOTCKAHHUA XHUMHUYCCKUX

MIPEBPALICHUH B pa3IMYHBIX YCIOBUSIX

2.6

CleoBaTh IpaBUJIaM  IIOJIb30BaHUS XMMHYECKOM MOCyAOH U
na0opaTOpHBIM 00OPYAOBAaHHEM, a TaKXKe MpaBWiIaM OOpaIeHUs C
BEIIECTBAMM B COOTBETCTBHM C HWHCTPYKLUSAMH II0 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOUPAHUIO
ra3000pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOpOB € ONpPEACIEHHON MaccoBOM JOJIEM pPacTBOPEHHOTO
BELIECTBA, INIAHUPOBATh U MIPOBOJUTH XUMUYECKUE IKCIIEPUMEHTBHI 10
pacIiO3HaBaHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C TMOMOIIBIO

MH/IUKATOPOB (JIakKMyC, (heHOoIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKOM peaKIuu

IIo Teme: «llepuomuyeckuii 3akoH u Ilepumonmueckas cucrema
xumuueckux snemeHToB [[. M. MenneneeBa. CTpoeHuUE aTOMOB.

Xumuudeckas cBsi3b. OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PaCKpbIBATh CMBICII OCHOBHBLIX XHUMHWYCCKHUX MOHATHH: AApO aroma,
AJICKTPOHHBIA CIIOM aroma, aToMHasi oOpOWTalb, paguyc aroma,
XUMUYECKasl CBs3b, NOJIAPHAs M HEMOJISIpHAs KOBAJEHTHAsl CBS3b,

3JIEKTPOOTPUIATEIBHOCTh, HWOHHAs CBSA3b, HWOH, KAaTHOH, aHHOH,




CTCIICHb OKHCJICHUA

3.2 KJ1acCU(PUIIUPOBATH XUMUYECKUE IIIEMEHTHI
ONUCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy I[leprogmueckoit
CHCTEMBbl XHMHYECKHX D3JIEMEHTOB: pa3/M4aTh TOHATHS «TJIaBHAs
33
noarpynna (Arpymma)» u «mnobounas moarpynmna (brpymma)y,
«MaJbie» U «OOJIbLINE» EPHOIbI
packpbeiBaTth cmblici [lepuogudeckoro 3akoHa J[.M. Menneneesa:
14 J€MOHCTPUPOBATh NOHUMAaHUE NEPUOINIECKON 3aBUCUMOCTH CBOWCTB
' XMMHUYECKHX OJJIEMEHTOB OT MX HojoxeHus B Illepuoguueckoit
cUCTEME
COOTHOCUTh  00O3HAauYeHWs, KOTOpble HMEIOTCS B  Tabiuie
«Ilepuomuyeckass  cuctema  Xumuyeckux  anemento  J.U.
3.5 MeHngeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS ATOMOB
XUMHUYECKHUX OJIIEMEHTOB (COCTaB M 3apsa sAapa, oOlliee Yucio
AJIEKTPOHOB U PACIPEAEICHUE UX 10 JIEKTPOHHBIM CIIOSIM)
16 ONpEAENATh  CTENEHb  OKHUCIEHUS  DJIEMEHTOB B  OMHapHBIX
' COETMHEHUSIX
37 OTpeAeNATh BHUJA XHMHUYECKOM CBsS3M (KOBajJeHTHas M HWOHHas) B
' HEOPTraHMYECKUX COCTUHEHUSX
9 KITIACC
Kon N
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI
NpoBepPSIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHUA
pe3yJabTarta

1

Ilo Teme: ((BeH_[eCTBO U XUMHYCCKasA pCaKus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IOHSATHI: pacTBOp,
ANIEKTPOJIUTHI, HE3JIEKTPOIMUTHI, AIIEKTPOJUTHYECKAsT AMCCOLUALIMS,
peakuuu MOHHOTO OOMeHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE,
oOpatumble u HEoOpaTHUMbIE peakuum,
OKHCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKUCJIUTENb,
BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAHOBIIGHHE, aAJIOTPOIIHS,
aM(OTEepHOCTh,  XUMHYECKas CBA3b  (KOBaJCHTHas, MOHHAafi,

MeTaJ’IJ’II/I‘leCKaH), KPpUCTAJUINYCCKAA peméTKa, CILIaBbl, CKOPOCTb




XUMHYECKOHN peaKiuu

1.2

WIUIIOCTPUPOBATb B3dMMOCBA3b OCHOBHBLIX XHUMHYCCKHX MTOHATHHA H

NMPUMCHATDH OTU MMOHATHS ITPU OMMUCAHUN BCHICCTB U UX HpeBpaH_[CHI/IfI

1.3

COCTAaBJIATbL YPAaBHCHUA BJIGKTpOJIPITI/I‘IeCKOfI Jucconuanuu KHCIIOT,
IEJI0Ye W COJiel, TOJIHBIE W COKpAIIEHHBIE YpPaBHEHUS peaKIuid

HOHHOI'0 OOMeEHa

1.4

PaCKpbIBaATh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OajlaHCa ATHX PEaKIHid

1.5

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKON peakiiuu

Ilo temam: «Hemerammel m ux COCANHCHUA» H «MeTtannel U UX

COCOAMHCHU

2.1

XapaKTepu30BaTh (OMUCHIBATH) 00IINE U crielu(prUuecKre XUMHISCKHE
CBOMCTBA MPOCTBHIX U CIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMEpaMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHYECKUX PEAKIUi

2.2

COCTaBJISITh YPABHEHMS PEAKIMI, MOITBEPKIAIOUINX CYLIECTBOBAHUE

TeHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB
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IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCII0OBUAX
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ClieIoBaTh MpaBWJIaM TOJB30BAaHUS XUMHYECKOW TMOCYIOol U
mabopaTopHBEIM 000pYJIOBaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIHUSMH IO BBIOJHCHUIO
J1a60paT0pHHx XUMHUYCCKUX OIIBITOB IIO0 IMOJYYCHHIO U C06HpaHI/IIO

ra3000pa3HbBIX BEMIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a)

2.5

MPOBOJIUTHh PEAKIMH, MOATBEPXKIAIONINEe KAYeCTBEHHBIH COCTaB
Pa3jIMUHBIX BCHICCTB: PaCllO3HABATH OIBITHBIM HYTéM XJiopuna-,
Opomun, womua, KapOonar, ¢docdar, cuwimmkar, cyiabdar,
TUIPOKCUINOHBI, KAaTHOHBI aMMOHHS, WOHBI HM3YYEHHBIX METAJJIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB

[To Teme: «XuMHs 1 OKpY>Karolasi Cpeaar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnoHstuil: [IJK

BCILICCTBA; KOPPO3Usd METAJIJIOB
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IIPUMCHATb OCHOBHBIC OIICpaAlluU MBICITUTEIbHOM ACATCIIBHOCTH —




aHaJIM3 MW CHUHTE3, CpaBHEHHWE, OOOOIIEHHE, CHCTEMaTHU3AIHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIC,Z[CTBCHHBIX CBH3€I>'I — JIdA I/I3yquI/I$I
CBOI\/’ICTB BCIICCTB U XHUMHUUYCCKHUX pCaKHI/II\/II; €CTCCTBCHHOHaquBIe
METO/Bl TO3HAaHUS — HAOJIOJCHUE, HW3MEpEHHE, MOJICITHPOBaHUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

HpOBepﬂEMbIﬁ IJIEMEHT COAECPKaAHUSA

1

HepBOHa‘{aHLHBIe XHUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4elnoBeKa. XHMHUS B CHCTEME HayK.
Tena u BemecTtBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsaTue o MeToax MO3HAHMUSA B XUMUM. UKHCTHIE BEIIECTBA U CMECH. CnocoObl

pas3zaeneHust cMecen

1.3

ATOMBI o MOJICKYJIBI. Xumuueckue d3ieMeHThl. CHMBOJIBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIO0XXHBIC BEIIICCTBA. ATOMHO—MOJ’IGK}U’IHpHOC YUCHUC

1.4

XuMu4yeckas (popMyna. BameHTHOCTE aTOMOB XMMHYECKHX D3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIIICCTB. OtHocHUTeNbHAS aTOMHas Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas g0l XMMHUYECKOTro 3JIeMEHTa

B COCOIMHCHNHA

1.5

KomnuectBo BemectBa. Mosb. MosspHas macca. B3anMMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €OUHUI] BemlecTBa. Pacuérel mo dopmynam

XUMHYECKUX COSIUHEHUN

1.6

DU3NYECKUE U XMMHUYECKHE SIBIICHUS. XHMUYECKas peakuus U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MAaCChl BEIIECTB. XUMUUYECKHe ypaBHeHUs. Kimaccudukanms

XUMHUYECKHUX PeaKluii (COeTUHEHMsI, Pa3I0KEHHs, 3aMeIlIeHuUs, OOMEeHA)

1.7

XHUMHUUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH MTOCYI0H, C IIPaBUIaMHU
pabotrel B Jaboparopur W mpuéMamMu oOpaiieHus C  JabopaTOPHBIM
o0opysoBaHHEM, H3yYe€HHUE M ONUCaHWe (PU3NYECKHX CBOMCTB 00pasiioB
HEOPraHUYeCKHX BEIIECTB, HaOMIoAcHHE (U3UYECKUX (TUIaBJICHHE BOCKA,
TasiHUE JIbJ]a, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIUS BOJbI) U
XUMUYECKUX  (FOpEHHE CBEYHM, [MPOKAJIMBAHHE MEJAHOW  IPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SIBJICHUH, HAOIIOJCHUE W OIHMCAHHE
MPU3HAKOB MPOTEKAHHMS XUMHUYECKUX peakmuii (pasjoKeHue caxapa,
B3aMMOJICMICTBHE CEpHOM KHUCIOTHI C XJIOpUJIOM Oapusi, paslioKeHUe
ruapokcuna menu(ll) mpu HarpeBaHuu, B3aMMOJECICTBHE KeJie3a C PACTBOPOM
conu meau(1l), nzyuenue cnoco6oB pazzaesneHus: cMeceid (C TOMOIIBI0 MarHuTa,

(GbuabTpoBaHNE, BbIMApUBAHUE, TUCTIIUIISIMS, XpomaTorpadus), mpoBeaeHUE




OUYMCTKHU NOBApEHHOM coJin, HAOI0IEHHE U OTIMCAHKUE PE3yJIbTaTOB MPOBEICHUS
OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs MacChl, CO3JaHHE MOJeNen

MOJIEKY (LIapOCTEPKHEBBIX )

Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3zmyxa. Kuciaopon — sjnemMeHT U mpocroe
BenlecTBO. Haxoxaenue kuciopona B mpupoje, Gu3ndeckrue U XUMHYECKUe
cBoiictBa (peakuuu ropenus). Oxcuzabl. Ilpumenenue kucnopoga. CrocoObl
MONTyYeHHUs] KHUCIOpoAa B JIabOpaTOPUU U NPOMBIIUIEHHOCTH. KpyroBopot

Kuciopozaa B npupoze. O30H — aJu1oTponHas MOJU(PHUKALUS KUCIOpOoaa

2.2

TernoBoit 3P PeKT XUMHUUECKOH peaKIiy, TEPMOXUMHUIECKHE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE peaKIMU. TOIUIMBO: Yrob U MeTaH. 3arpsA3HEeHNE BO3yXa,

yCHUJICHUE TTAPHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CIIOs
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Bonopon — anemeHt u mpocroe BerecTBo. HaxoxkaeHue BoIopoja B MpPUPOJE,
¢du3MyecKue W XHMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI IOTyYCHHUSI.

Kucinors! 1 conu
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ModnsipHblid 006EM Ta30B. Pacu€Tsl Mo XUMHUUECKUM YPaBHEHUSIM

2.5

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBOpuTenb. PacTBOpEL
HaceinieHHbple M HEHACBIEHHBIE PAacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg 40y BellecTBa B pacTBOope. XUMHUUYECKHE CBOWCTBA BOJBL.
OcHoBanug. Ponp pacTBOpOB B NMpUPOAE U B KU3HU ueloBeka. KpyroBopor
BOABl B TMpuUpoJe. 3arpsA3HEHUE MpPUPOAHBIX BoA. OXpaHa U OUYMCTKA

MIPUPOJHBIX BOJ

2.6

Knaccudpukanmss neopranmueckux coeaunennid. Oxcuapl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yoimiure (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyromue. Homenkiatypa oxcuaoB. Pusznueckue M XUMHUYECKUE

CBOMCTBaA OKCHIOB. HonyquI/Ie OKCHJ0OB

2.7

OcHoBanusa. Krnaccudukanus OCHOBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiatypa ocHoBaHuii. DU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHwuil. [lomyuenne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucmor. Homenkmatypa kucinoT. dusnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psan aktuBHocth MeTauioB H.H. bekerosa.

[Tony4yeHnue KuciaoT

2.9

Comu. Homenknarypa comneil. dusnueckne M XMMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue coisen

2.10

I'eneTnueckas CBSI3b MCXKY KiIaCCaMU HCOPTaHNUICCKUX COGI[I/IHGHI/Iﬁ




2.11

XUMHUYECKUN  SKCIEPUMEHT: KAueCTBEHHOE  OIPENEICHHE  COAEPIKAHUSA
KHCIIOpO/ia B BO3/yXe, IMOJIy4€HHE, COOMpaHue, pacrno3HaBaHUE U H3y4EHUE
CBOMCTB KHCIOpOJa, HAOIIOCHNE B3aUMOJIEHCTBHUS BEIECTB C KHCIOPOJIOM U
yCIJIOBUSI BOSHUKHOBEHUS U MPEKpAIlleHusl TOpeHus (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3laMid OKCHIOB U OMNHCAHHE HX CBOWCTB, IMOJIy4€HHUE, COOUpaHHE,
pacno3HaBaHME€ M H3Y4YEHHE CBOWCTB BOAOpOJAa (TOpEHHUE), B3aUMOJECHCTBUE
Bogopoaa ¢ okcuaom Meau(Il) (Bo3MOKHO MCITONB30BAHNE BUICEOMATEPHAIIOB),
HaOmofeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEJOBaHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OMPENEIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO
BELIECTBA, B3aMMOJECHWCTBHE BOJbl C MeETaUIaMM (HATPUEM U KaJIbLIUEM)
(BO3MOXKHO HCHOJb30BAaHUE BUICOMATEPHANIOB), OIpEIEICHHEe PaCTBOPOB
KUCJIOT M MIeJIoYeil C IOMOIIBI0 HHAMKATOPOB, HCCIENOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HaOJIOIEHUE W3MEHEHUs
OKpacKd HWHJIUMKATOPOB B pPACTBOpPAX KUCIOT U ULIENOYEH, U3y4YEeHHE
B3aumozeicTBust okcuaa menu(ll) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peakluii HeHTpaau3aluu, MoJyyeHHe HepacCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO0 MeTaula JpyruM M3 pacTBopa COJIM, pEIICHUE
SKCIIEPUMEHTAJIbHBIX 3a/1ay 1o TeMe «BakHelmme kiacchl HEOpPraHMYECKHX

COEIUHEHUN)

[Iepuonnueckuii 3akoH u [lepuoanueckas cuCTeMa XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBEHO-

BOCCTAHOBHUTCIIbHBIC PEAKIINN

3.1

[lepBbie TOMBITKM KIACCHU(PHUKAIMU XUMUYECKUX JJIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX JJIEMEHTOB (IEJOYHBIE W IIEJI0YHO3EMEJIbHBIE METaJUIbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amM(poTepHbIE

OKCHUABI U TUAPOKCHUIBL

3.2

[Iepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 1eMeHTOB J[. M.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEpUOAHAS (hopMbI
[lepuonnueckoit cucrembl xumMuueckux oanemeHtoB J[.M. Menneneesa.
ITepronbl u rpynmbl. POUIMYECKUH CMBICT TMOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoaa v rpyuIbl 3JICMCHTA

3.3

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrponsl. CtpoeHue

OJICKTPOHHBIX 000JI0YEK aTOMOB IMEPBBIX 20 XHMMHYECKHX DJICMCHTOB




ITepuonuueckoit cucremol .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA 1O ero nonoxeHuro B [lepuognueckoii cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs pajJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TIpyIIlaM M HEPHOJAM.
3nauenue I[lepuoanueckoro 3akoHa u Ilepuoguyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB ISl pa3BUTUA Hayku W npakTtuku. (.M. MenneneeB — y4€HbIl U

I'paXaaHUH

3.5

Xumudeckasgs CBsS3b. KoBajieHTHas (HOJ'ISIpHaH u HCHOJ’IHpHaH) CBA3b.

DNEeKTPOOTPULIATETLHOCTh XUMHUECKUX 2JIeMEHTOB. MoHHAas CBA3B

3.6

Crenenb okuciaeHusA. OKHCINTEIHOBOCCTAHOBUTEILHBIE pCeaKkuunu. HpOIICCCI:I

OKHCJICHHS B BOCCTaHOBJICHHI. OKHUCIINTENN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUM OKCIICPUMCHT. H3YUCHUC o6pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHC THAPOKCHAAa HHUHKA C pacTBOpPaMH KHCIIOT H
IHCJIO‘{eﬁ, MMPOBCACHUC OIIBITOB, WJIIOCTPUPYIOIIHUX IIPHUMEPLI OKHUCIUTCIbHO-

BOCCTAHOBUTEINIBHBIX PEAKLUI (TOpEHHUE, PEAKLIMU Pa3JI0KEHUS, COSTUHEHMS)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema xuMuueckux snemeHTon [1.M.
MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKAX JJIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, Kaus, KaIbIUSI MU HX
COCIMHEHUI B COOTBETCTBUU C TMOJIOKEHHEM 3ieMeHTOB B llepuogumueckoit

CUCTCMC U CTPOCHUEM HUX aTOMOB

1.2

CrpoeHue BelecTBa: BHJbI XMMHMYECKOH CBA3M. THIBI KpUCTAIITMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKH
U BUJa XUMHUYeCKO# cBsizu. Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKIX
BeLIECTB (MEXAyHApOAHAs U TpUBHAJIbHAs). XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K  PA3JIMYHBIM  KjJaccaM HEOPraHWYECKUX  COEAUHEHMI,

FCHECTUYCCKas CBA3b HCOPIraHNYCCKUX BCIICCTB

1.3

Krnaccudukanus XuMU4ecKiX peaklui Mo pa3inyHbIM IpU3HaKaMm (1o YUCTy U
COCTaBy YYacTBYIOUIMX B PEAKLUUH BEIIECTB, MO TeIuIoBoMy 3(ddekry, Mo

M3MCHCHHIO CTCIICHECH OKHCIICHHS XUMHUYCCKUX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,




M0 Yy4YacTHIO KaTaiu3aTopa). DK30- U JHAOTCPMHUYECKHE  PEaKIIHH,

TEPMOXMMHUYECKHE YpaBHEHU. [[OHATHE O CKOPOCTU XMMHUUECKON PEAKIIUU

1.4

[Tonsatue 00 O0OpaTHMBIX M HEOOpPATHMMBIX XUMHUYECKUX peakiusax. [lonsrue o
TOMOTEHHBIX U I€TePOTCHHBIX peakiusx. [IoHITHe 0 XMMUYEeCKOM PaBHOBECHH.
@akTopbl, BIUSIOIIME HA CKOPOCTh XHMHUYECKOH peakuuu | IOJIOKEHUE

XUMHYECKOT'O paBHOBECHUA

1.5

OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC peaKkuuu, AJIEKTPOHHBIN OamaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHON  peakuuu.  CocTaBieHue  ypaBHEHUH
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~PEAKLM € MCIOJIb30BaHUEM METOJA

QJICKTPOHHOTO OanaHca

1.6

Teopust 2JIEKTPOJIUTUYECKON JAUCCOIUALIMHU. DJIEKTPOJIMUTHI U HEIJICKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMALMM BEUIECTB C PA3IMYHBIMU BUAAMU
xumMudeckon cBsizu. CteneHs aucconanuu. CHIbHBIE U CIa0bIe JICKTPOIUTHL.
Peakiiun MOHHOTO OOMEHa. YCJIOBUS MPOTEKAHUS PEaKUuil MOHHOrO OOMEHa,
MOJIHBIE W COKpalI¢HHBbIE HWOHHBIC YypaBHEHMs peakiuii. CBOWCTBa KHUCIOT,
OCHOBAaHUN W coleii B CBeTe MPEACTaBIEHUH 00 DIEKTPOTUTHUECKON

nuccounanuu. KauectBeHHbIe peakuny Ha HOHBL. [[oHATHE O THApPOIU3E CoJeit

1.7

XUMHUYIeCKHi OKCIICPUMCHT. O3HAKOMIJIICHUEC C MOJACIIKIMU KPUCTATNIMYCCKUX
peuIéTOK HEOPraHWYEeCKUX BEIIECTB — METAIOB M HeMeTauloB (Tpadurta U
ajiMasa), CJIOKHBIX BEIIECTB (XJIOpUAA HATpPHUs); MCCIEAOBAHHUE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOM pEaKIUH OT BO3JACHCTBHA pPa3IMYHBIX (HAKTOPOB;
UCCIICIOBAaHUE  JIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEUIECTB,  Ipoliecca
JAUCCOIMALMN  KHUCJIOT, INeNOoYe W comell  (BO3MOXKHO —HCIIOJIb30BAHHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OIbITOB, WJUIIOCTPUPYIOLUINX MPU3HAKU
MPOTEKAHUS pEaKii HOHHOTO oOMeHa (00pa3oBaHKE OCa/Ka, BHIACICHHUE ra3a,
o0Opa3oBaHUE BOJIbI); OIBITOB, WIUTIOCTPUPYIOIIMX TPHUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKIMil (TOpeHHe, peakIuu Pa3jIoKEHHUs, COCTUHEHUs);
pacno3HaBaHHE HEOPTraHWYECKUX BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX PEaKIINi

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmetamns u ux COCIUHCHUA

2.1

OOmass xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u pu3nyecKkue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBAa Ha TMpUMeEpe XJopa
(B3auMoielicTBUE C MeTaJlJlaMH, HEMeTajllaMu, IejaoyaMu). XJIOpOBOJOPOI.

Consanas KHCJIOTA, XUMHWYCCKUC CBOﬁCTBa, ITIOJIYUYCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe




XJIOpa M XJIOPOBOJOPO/Ia Ha OPraHM3M 4YesloBeKa. BakHeliue XJIOpUiasl U UX

HaxXO0X/JICHUE B MPUPO/IE

2.2

OOmast xapaktepuctuka 3ieMeHToB VIA-rpynmel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHne u pu3nyecKkue CBONCTBA
IPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHbIE MOAU(DUKALUIH
KHCJIOpPOJia U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOEHHUE,
¢busznyeckue U XuMudeckue cBoicTBa. OKCHUIBI cephl KakK MpPeICTaBUTENN
KHCJIOTHBIX OKCHIO0B. CepHas KUCIIOTa, (PU3NUECKUE M XMMUYECKHE CBOWCTBA
(oOmme Kak MpeacTaBUTENs Kilacca KHCIOT U creruduueckue). XUMHIeCKUe
peakiyy, JeKallue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJyYyeHHsl CepHOU
kucinoTel. [lpumenenne. Coiu CepHON KHCIIOTHI, KaueCTBEHHAs PEaklus Ha
cynbgar-uoH. HaxoxxneHue cepsl U €€ COeTUHEHHH B MpHpojae. XUMHUECKOe
3arps3HEHUE OKPYIKAIOUIEW Cpelbl COCAMHEHUSMH Cepbl (KHCIOTHBIC TOMKIH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUS
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OOmiass xapakTepucTuka d1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIC CTETICHH OKUCIICHUs. A30T, paclpOCTPAHEHUE B PUPOJIE,
dbu3nUecKkue U XuMHUUYecKre cBoiicTBa. KpyroBoport asora B mpupoze. AMMHAK,
ero (pu3MYecCKue U XMMHUYECKHE CBOMCTBA, MOIydyeHue M mpumeHenue. Comu
aMMOHU4, nux (i)mnqecm/le u XUMHWYCCKHUEC CBOI\/’ICTBa, IMPUMCHCHHUC.
KauecTBeHHast peakiusi Ha MOHbI AMMOHMS. A30THasl KHCIIOTa, €€ MOJIy4YeHue,
du3nYecKne W XUMHYECKHE CBOMCTBa (00mIMEe Kak TpeCTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Vcrnonap3oBaHHe HUTPATOB U COJiEH aMMOHUS B
KaueCTBE MHHEPAIbHBIX yI0OpeHUil. XUMUYECKOe 3arps3HEHHE OKPYKAIOIICH
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE J0XKIU, 3arPSA3HEHNE BO3/1yXa, MOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsle Moaudukauun pochopa, GU3MUECKUE U XUMHUYECKHE
cBoiictBa. Okcua ¢ocdopa(V) u dochopnas kwucinora, ¢u3HUECKUe U
XMMUYECKHe CBOWCTBa, mosyueHue. lcnosib3oBaHue ¢ochaToB B KadecTBe

MUHEPAIBHBIX YA0OpEHUA

2.5

OObmas xapaxrtepuctuka sneMeHToB [VA-rpynmel. OcoOeHHOCTH CTpPOEHHUS
aTOMOB, XapakTepHble CTENEHH OKUCICHHS. YTIIepoJ, aJUIOTPOIHbIE
MoaudUKayK, pacpoCTpaHCHHE B TMPUPOAE, (HU3MUECKHEe U XUMHUYCCKHE
cBoiictBa. Ancop6musi. Kpyrosopot yriepoaa B npupose. OKCuasl yriepona,
X (u3nYecKkue M XUMHUYECKHE CBOICTBa, JIEHCTBHE HA XUBBIC OPraHU3MBI,
MOJIYYCHHEC U IPUMCHCHHC. DKOJIOTHYECKHUE HpO6J’I€MI)I, CBA3aHHBIE C OKCHJIOM

yraepona(lV); rumoresza riao0aspHOrO NOTEIUICHHUs KJIMMAaTa; MAapHUKOBBIN




abdext. YrompHas kuciota U e€ coir, WX (U3MYECKHE W XUMHUYECKHE
CBOWCTBa, MOJy4YeHUE W NpuMeHeHHe. KauecTBeHHas peakius Ha KapOoHart-
noHrl. Mcnonn3oBanue Kap6OHaTOB B 6I>ITy, MCIUIUHEC, TPOMBIIIIICHHOCTU U

CEIBLCKOM XO035IMCTBE

2.6

[lepBoHayabHBIE MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, AalleTUJIeH, 3TaHOJ, IJIHMLEPUH, YKCYCHas
kucnora). x coctaB u xumuyeckoe ctpoeHue. [lonstue o Ouonormuecku
BRXHBIX BEIECTBAX: JKHpaxX, OelmKax, yrieBojaXx — M WX POJH B JKU3HH
yenoBeka. MaTepuaabHOe €IUHCTBO OPraHMYecKMX M HEOPraHu4ecKuX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TIOIYYEHUE U
npumeHeHue. CoeauHeHus KpeMHHsl B npupoze. OOuiue mnpencraBieHus o0
okcuae kpeMHusA(IV) u kpemuueBoit kucnore. CHIMKAThI, X UCIOJIb30BAHUE B
OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH. BakHEHIIe CTPOUTENbHBIE MaTepUalIb:
KEepaMHKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. IIpobaembr GezomacHoOro

HCIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOI;'I KHU3HHU

2.8

XUMHUYECKUH HKCHEPUMEHT: H3y4YeHHE 00pa3loB HEOPTraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCIIOTBI; IPOBEJCHHE KaueCTBEHHBIX pEaKlMi Ha XJIOPHJI-
MOHBI M HAONIOJCHWE NPU3HAKOB HUX MPOTEKAHMs, OMBITHL, OTpa’KaroIlne
¢buznyecKkrue U XMMHYECKHUE CBOMCTBA TaJIOTEHOB U UX COEMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C oOpa3lamu XJOpHI0B
(ramoreHuI0B); O3HAKOMJIEHHE C o0pa3laMu cepbl M €€ COCIMHECHHUSIMU
(BOBMOXKHO  HCIOJB30BaHUE BHUACOMATEpHUATIOB); HAOJIOJACHHE Mpollecca
oOyIJIMBaHUs caxapa MoJ ACWCTBHEM KOHIECHTPHUPOBAHHON CEPHON KHCIOTHI;
M3y4eHHNEe XMMHYECKUX CBOWCTB pa30aBJIEHHON CEpHON KHCJIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuu Ha cynb(ar-uoH U HaOJIoAeHUEe TMpHu3HaKa eé
MIPOTEKaHUsI; O3HAKOMJIEHHE ¢ (PU3MUEeCKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COCUHEHHI (BO3MOXHO HCIIOJIb30BAaHHME BHEOMATEpPHANIOB), OO0pa3lamMu
a30THBIX U PocHOPHBIX yIOOpEHUIt; MOyIeHHEe, COOMpaHue, PAaCTIO3HABAHUE U
M3y4YCHHE CBOMCTB aMMHaKa; MpPOBEIACHHE KAaueCTBEHHBIX pEaKIMii Ha HOH
aMMOHMSI U (Qocdar-uOH H U3yYeHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMOJICHICTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEAbIO (BO3MOKHO
UCIOJIb30BaHUE BHJICOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATUTMYECKUX
peméTok anmaza, rpadura, (QyUIepeHa; O3HAKOMIIEHHE C IPOLECCOM
a7icopOIMu PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM

IPOTHBOra3a; IMOIYy4YEHUE, COOMpaHME, PACHO3HABAHUE U H3YYEHUE CBOWCTB




VIJIEKUCIOro ra3a; MpOBEIEeHUE KAayeCTBEHHBIX peakluuid Ha KapOoHaT- U
CWJIMKAT-UOHbl W H3Y4YEHUE MPU3HAKOB HUX MPOTEKAHMS; O3HAKOMJIEHUE C
MPOIYKIIMEH CUIMKATHON MPOMBIIIJICHHOCTH, PEIICHHE AKCIEPUMEHTATbHBIX

3aja4 no teMe «BaxkHele HeMeTallJIbl 1 X COSIMHEHMS)

MeTamisl ¥ UX COSAUHECHUS

3.1

OOm1ast XapakTepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosnoxenuss B Ilepuonnueckoir cucrteme Xxumudeckux anemeHtoB J[.U.
Menpeneesa u crpoeHns aToMoB. CTpoeHue MeTaiuioB. Metamnnueckas cBs3b U
METaJJIMYecKasl ~ KpUCTalsIMdyeckass pemérka. OJIEeKTPOXUMHUYECKMH  psif

HaHpH)KeHHfI MCTaJ1JII0B

3.2

dusnueckue ¥ XMMHYECKHE CBOICTBa MeTayuioB. OOmIMe crnocoObl MOTydeHHsI
MeTtayuioB. [ToHSITHE 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTalib, YyTyH, TIOPATIOMUHUHN, OpOH3a) U X IPUMEHEHHUE B

OBITY Y IPOMBILICHHOCTH
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[Ilenounble Meramnel: nojiokeHue B Ileproanyeckoil cUCTEME XUMHUYECKUX
anementoB .M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHUE B MPUPOJIE.
duznveckre U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U
THAPOKCHUIIBI HATpusi W Kanus. [IpuMeHeHHMe IIEeNOYHBIX METAIOB M MX

COETUHEHUN

3.4

[[lenoyHO3€MENBHBIE ~ METAUIBI MarHMd W KaJIbLUUH: IIOJIOKEHUE B
[lepnonnueckoi cucreme XxuMuueckux anemeHToB .M. Menneneesa; ctpoeHue
X aTOMOB; HaxoxJIeHue B mpupone. Pusznyeckue M XMMUYECKHE CBOWCTBA
MarHusi ¥ Kainblusd. Baxuelmme coeAuMHEHUs KanblUs (OKCHUI, TUAPOKCHI,

conn). XKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHM: TIosiokeHue B lleprogudeckoil cucteMe XUMUYECKHUX AJIEMEHTOB
J.1. MenneneeBa;, cTpoeHHE aToMa; HaxOxXAeHUE B mpupone. Pusnyeckue U
XUMHYECKHE CBOMCTBA allfOMUHUA. AMDOTEpHBIC CBONCTBA OKCH/IA U THAPOKCH 1A

AJIFOMHNHUA

3.6

Keneso: nonoxenue B [lepuoguueckoil cucremMe XuMu4Yeckux 3neMenToB 1. 1.
MenzeneeBa; CTpOEHHME aToMa; HaxXOoXIAeHue B mnpupone. Ddusznueckue u
XUMUYECKHE cBOMCTBa jkene3a. OKcuabl, TUApoKcuabl U coiu skeneza(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOJyYEHUE

3.7

XUMHAYECKUMN OKCIICPUMCHT. O3HAKOMIICHHEC C 06pa3uaM1/I METAJJIOB M CIIJIaBOB,
ux (1)I/I3I/IIICCKI/IMI/I CBOﬁCTBaMH; HU3y4YCHUC PE3YJIbTAaTOB KOPpPO3UMU MCTAJIJIOB

(BO3MOXKHO HCII0JIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEHN




B3aUMOJICHCTBUSL OKCHJA KajJbllusd © HATpus C BOAOW (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); HUCCIIEIOBAHUE CBOMCTB MKECTKOW BOJBI;
mporecca TOPEHHS JKejle3a B KHUCJIOpojae (BO3MOXKHO —HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMs KAaYECTBEHHBIX PEAKIUil Ha HOHBI
(Marausi, Kanblus, amomMuHus, uHka, kenesa(ll) u xenesa(Ill), memu(1l);
HaOJIOJICHUE W ONMCAHWE MPOIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kadsg ¢ Kajablus  (BO3MOXHO  HMCIOJIb30BaHUE  BUJEOMATEPHAIIOB);
uccieaoBaHue amM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS W THAPOKCHIIA
LIMHKA; PeIIeHHE SKCIIEPUMEHTAIbHBIX 3a/a4 10 TeMe «Baxneilne meTtamisl 1

HUX COCIUHCHUS)

XHMHS U OKpYyXKaromas cpeaa

4.1

HoBbie maTepuansl u TexHosoruu. BemiectBa m Matepualibl B MOBCEIHEBHOM
KU3HU 4YelloBeKa. XUMUs U 30poBbe. bezonacHoe ucnonb3oBaHuE BEIIECTB U
XUMHUYECKUX peakiuil B ObITy. IlepBas momolis Mpu XHUMHUYECKUX OXOrax U

OTPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arpsA3HEHue
okpyxarorieid cpeasl [TIK. Poias XuMuuM B pelIeHUN dKOJIOTUICCKUX MTPOOIIEM.
[IpupoaHble HCTOYHUKHU YTIEBOIOPOAOB (Yrojib, MPUPOAHBINA Tra3, HE(PTh),

MPOIYKTHI UX MEPEPadOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH
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XUMHUYECKUH IKCIIEPUMEHT: M3Y4YeHHE 00paslioB MAaTEPUAIOB (CTEKJIO, CIIIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUAIIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
INPOT'PAMMBbBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepseMoOro
TpeOOBaHMSI

IIpoBepsiemble TpeOGOBaHUS K MPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABa€MOCTH SIBIICHUW TPUPOJBI, TOHUMaHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMHMUYECKOW HayKHM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIeH KyJIbTYphl W MPaKTHYECKOU
NESTEeIbHOCTH YEeJNOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTAa XUMHUHN CPCAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHbIX MCTOAAX IMO3HAHUWA, B TOM YHUCJIC SKCICPUMCHTAJIIBHBIX U
TCOPECTUUCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN I

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccroHanbHON NEATEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTIHIKEHHSIX
XUMUYECKOM HAyKH, 4YTO IO3BOJIUT OOYyYalolMMCS paccMaTpUBaTh
XHMHIO Kak chepy cBoelt Oymyieit mpodecCHoHaNbHOM NesITeTbHOCTH
U clieNaTh OCO3HAHHBIM BHIOOP XMMHHU KaK MPOQHIBHOTO MpeaMera

P TIEPEXOIC Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHMs

Bnagenue cucremMoil XMMHYECKMX 3HAaHUM U YMEHHE HPUMEHSATh

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BaXHEUIINE XUMHUYECKHE MOHSITHUI. XUMUYECKHUU 3JICMCHT, AaTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE W CIIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHTENIBHBIE aTOMHasT M MOJEKYJspHas
MAacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBINA
00bEM, OKCHI, KHCJIOTAa, OCHOBaHHE, COJIb (CpemHssl), XUMHYCCKas
peaKIysi, PEaKIMi COCTUHCHHUS, PEAKIMUA PA3JIOKCHUS, PEAKIHH
3aMeIleHHs, peaKkIuu OOMEHa, TEIUIOBOM 3(PQEeKT peaxIuu, dK30- U
SHIOTEPMHUUECKUE PEAKIMU, PACTBOpP, MAccoBas OIS XHUMHYECKOTO
JJIEMEHTA B COSAMHECHUM, MacCOBas JIOJIS U MIPOICHTHAS KOHIICHTPAIINS

BCHICCTBA B paCTBOPC, AP0 aTOMA, BHCKTpOHHBIﬁ clioit aTOMa, aTOMHasd




opOuTanb, paguyc aTroMma, BaJEHTHOCTb, CTENEHb OKHUCIIEHMUS,
XUMHUYECKas! CBS3b, JIEKTPOOTPULIATEILHOCTD, IIOJISIPHAS U HETIOJISIpHAs
KOBAJICHTHAasl ~ CBA3b, HWOHHAs  CBS3b, METAJUIMYECKAs  CBS3b,
KpUCTAJUIMYECKass pemeérka (aroMHas, HWOHHAas, MeTaJulndecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, AHUOH, JJIEKTPOJUT M HEIIEKTPOJIUT,
NEKTPOJIUTHYECKAs]  JUCCOLMAINSA, PpEAKUMd HMOHHOIO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKUCIUTENb U
BOCCTAHOBHTEINIb, OKHMCICHME W  BOCCTAaHOBJICHHE, DIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE peaKIuy,
CKOpPOCTh XUMH4YECKOW peakumu, Katanmsarop, IIJIK, xoppo3sus

MCTAJIJII0B, CIIJIaBbI

2.2

OCHOBOIIOJIAralOIIMe 3aKOHbl XMMMHU: 3aKOH COXpPAHEHHs MaccChl,
nepuoanyeckuii 3axkoH J[.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA

coCTaBa, 3aKOH ABoraz[po
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TCOpUHU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOPHA, TCOPUA

3JI€KTp0JIHTH‘-ICCKOfI JUCcCcoranmmn

Brnanenue ocCHOBaMM XMMHUYECKON IPaMOTHOCTH, BKIIFOUAIOLLICH:

3.1

YMCHUE IMMpaBUJIBHO HUCITIOJB30BATh HN3YUYCHHBIC BCIIIECTBa n
Marepuaibl (B TOM 4YHCIE MHUHEpajbHbIC YAOOPCHHS, METallbl U
CIUIaBbl,  TPOAYKTHl  MEpepabOTKU  MPHUPOJHBIX  HCTOYHHKOB
YIJIeBOOPOAOB (YTIJisA, IPUPOTHOTO Ta3a, HEPTH) B OBITY, CEITHCKOM
XO3$II\/JICTBG, Ha MPOU3BOACTBC U IIOHMMAHUC 3HAUCHUA KUPOB, 6GJIKOB,
yIJIEBOAOB JUISI OpTraHW3Ma 4YelOoBEeKa, yMEHHE NPOTHO3MPOBATH
BJIMSIHUE BEIECTB M XMMHUYECKHX TPOIIECCOB HA OPTaHU3M YeIOBEKa U

OKpY KaroIlyI0 IPUPOJHYIO CPEY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUUCCKHE 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

3.3

HaJM4Ke OmbITa paboThl ¢ PAa3TUYHBIMU MCTOUYHUKAMHM HWH(pOpMaluu
N0 XMMUHM (HayyHass M HAy4yHO-TIONYJISIpHAsl JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLICHUBATH I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX nu MPAKTUICCKOM MMPUMCHCHUHA u YMCHUC

HUCIOJb30BaTh €€ s pEeICHNA y‘IG6HO-H03HaBaTeJ'IBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBAaMH ITOHATHHHOI'O alIapara U CHMBOJHUYCCKOT'O

s3bIKa XMMUU JUIsL cOCTaBJIeHHs (OpMYJ HEOPTraHWYECKHX BEILECTB,




YpaBHEHUH  XUMHUYECKUX  pEaKIHi; OCHOBAMH  XHMHYECKOU

HoMmeHknatypsl (IUPAC u TpuBuanbHoi)

YMeHue oOBSCHATH CBSI3b MOJIOKEHUs 31eMeHTa B [lepuomudeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOlliee Yucio
9JIEKTPOHOB), PACTPEIEICHUEM DJJIEKTPOHOB IO HJHEPreTHUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MEpUOa0B, KaJIvsd U KaJIbLIUA

[IpencraBnenre 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX DBJIEMEHTOB (paJnyC aTroMma, 3JeKTPOOTPHUIATEIBHOCTD),
OPOCTBIX M CJIOXHBIX BEHIECTB OT IMOJIOKEHHUS DSJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX NEpUOJAX U TJIABHBIX

MOArpyINIax) 1 3JeKTPOHHOTO CTPOEHUS aTOMa

YMenne knaccupuIimpoBaTh:

7.1

XUMHNYCCKHEC 3JICMCHTBI

7.2

HCOPraHN4YCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKINU

YMeHHe OnpeneisiTh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX DJJICMCHTOB, 3apsal

HOHa

8.2

BUJ XMMHYECKOH CBS3M M THUIl KPHUCTAUIMYECKOM CTPYKTYphl B

COCOAUMHCHUAX

8.3

XapakTep Cpeibl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4

OKHUCIHUTCIIb U BOCCTAaHOBUTCIIb

YMeHue xapakTepu3oBaTh (U3NUECKUE M XUMUUYECKHE CBOMCTRA!

9.1

IPOCTBIX BEMICCTB (KHUCIOPOA, O030H, BOJIOpOA, rpadur, anmas,
KpeMHH, a3oT, (ochop, cepa, xiop, HATpuH, Kanuii, MarHui,

KaJIbIIUH, aTFOMUHUM, JKEJIe30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX pPacTBOpPOB (BOJA,
aMMHaK, XJOPOBOJIOPOJl, CEPOBOJOPO], OKCHIABI W THIAPOKCHIIBI
metamioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (Il u
IT), oxcunpr yraepoaa (11 u IV), kpemuus (IV), azora u ¢pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THaf,

(docdopHas, yroiapHasi, KpeMHUEBAsE KUCIIOTA U X COJIH)

9.3

MPOTHO3UPOBATH M XapaKTEpPU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa WM CTPOCHHUA, IPUMCHCHHE BCIUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

HpeBpaHICHI/II\/’I B Pa3JIMYHBIX YCIIOBUAX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS peaklui, B

10
TOM YHCIIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
103 WUTIOCTPUPYIOUIUX ~XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIaCCOB
' (Tpymni) HEOPTaHMYECKUX BEIIECTB
10.4 MOJITBEPKJAIOUINX TeHETUYECKYIO B3aUMOCBSI3b MEXK1y HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
1 OTHOCUTENIFHYI0 MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTa B COCIMHECHUHT
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00HEM Tra30B
114 [0 YpPaBHEHUSM XHMHUYECKHX pPEaKIUil M HaXOAUThb KOJIUYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOIYKTOB PEaKIIUN
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO TO3HaHWs  (HaOJoleHue,
121 H3MEepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE) ITPU U3yUYEHUH BEILIECTB U
' XUMHYECKUX SBIICHUH; yMeHHe chopMynHpoBaTh MpodlieMy U
MPETIOKUTE TYTH €€ PEIICHUS
122 O0e3omacHO pabOThl ¢ XUMHUYECKHMH BEUIECTBAMH, XHMHYECKOM
' nocyA0oi U TabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMu O€30MacHOTO OOpaIlleHuUs C BEIIECTBAMU, UCTIOIh3YyEMbIMU
B IMOBCEHCBHOW JKMU3HHM, IPABUJIAMH TIOBEJICHUS B IIEJIIX COCPEKEHUS
13 3I0pOBbSl U OKPY’KaIoLel MNPUPOTHON cpeibl; MOHMMaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HA JKUBBIC OPTaHU3MBI OINPEACIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHUS M MPEIOTBPALICHUS WX BPEIHOTO
BO3/ICUCTBUSA
3 Hannune mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 M3y4YeHHEe U ONHCaHue (PU3NIECKUX CBOMCTB BEIECTB; O3HAKOMJICHHE

C (1)I/I3I/I‘-ICCKI/IMI/I u XUMHNYCCKUMU SIBJICHHUAMM, OIIBITHI,




WUTIOCTPUPYIOUINE MPU3HAKH MPOTEKAHUS XMMHUUECKUX PEeaKIUii

13.2

HN3Y4YCHUC croco0oB pa3aciICHUs cMmecent

13.3

INOJIYYCHHUE KHUCJIOpOAa U U3YUCHHC Cro CBOﬁCTB; IMOJIyUCHHC
BOOOpPOJa U U3YUCHHUC €TO CBOﬁCTB; MOJIYUCHHUC YTJICKHUCIIOIO ra3a u

W3y4YEeHHE €ro CBOMCTB; MOTyYeHHe aMMHUaKa U U3y4YeHHe ero CBOWCTB

13.4

INPUTOTOBJICHHE PAcCTBOPOB C OMNPENENEHHON MaccoBOil nonei

pacTBOPEHHOTO BEIIECTBA

13.5

NPUMEHCHUE WHNKATOPOB (;makmyca, METHJIOpaHKa U
(dbenondTanenHa) s ONMpENETIeHUs XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

HCCJIEIOBAHUE W  ONMCAHME CBOWCTB HEOPraHMYECKUX  BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACUCTBHS KHUCIOT C METaJIaMH,
OKCUJAMM  METAJUIOB,  pPacTBOPUMBIMU U HEPACTBOPUMBIMU
OCHOBAaHUSAMH, COJISIMHM; I[IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUME OJHOIO0 MeETajula JPYTMM M3 pacTBopa  COJIH;
ucciieJoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHIOB ATIOMUHUS U

LIUHKA

13.7

PCHICHUC SKCIICPHUMCHTAJIBHBIX 3aJ1a4 10 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COC,Z[HHCHPIﬁ»; ((BJICKTpOJII/ITI/I‘-IeCKaSI
JUCCoLanus» , «Baxnenmue HeMeTaIbl W HX COCAUHCHUA,

«Baxneiiye MeTajabl U UX COCTUHEHUS

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUS peakuii MOHHOTO0 OOMEHA; KauyeCTBCHHBIC PEAKIMU Ha
NPUCYTCTBYIONIME B BOIHBIX PACTBOPAX HOHBI: XJIOPHUI-, OpPOMHI-,
womua-, cymbdar-, docdar-, kapOoOHAT-, CHIHKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIUs, aFOMUAHUSI,

xenes3a (2+) u xenesa (3+), menu (2-+), HUHKA

14

YmMmenue:

14.1

NpPEACTaBIATh Pe3yJabTaThl dKCIIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaONMIl M BBIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEX]y PEaTbHO HAOIIOaeMBIMU XUMHUYECKUMU
SBJICHUSIMU U TPOLIECCAMU, TPOUCXOIAUIMMHI B MaKpO- U MUKPOMUDE,

OOBSICHATH IPUYUHBI MHOTOOOPAa3Msl BELIECTB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘{aJILHBIe XHUMHWYCCKUC ITOHATHUA

1.1

Uuctele BemecTBa U cMecu. CrocoObl pa3aenieHus: cMecei

1.2

ATOMBI H© MOJICKYJIBL. Xumudeckue diieMeHThl. CHMBOJBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOJKHBIC BEUICCTBA.

1.3

Xumudeckas popmyina. BareHTHOCTh aTOMOB XUMHYECKUX AJIeMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpHas aToMHAas Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0JI1 XUMHUYECKOI'O 3JICMCHTA

B COCAMHCHUN

1.5

KomnnyectBo BemectBa. Moab. MonspHast Macca. Moisipablii 00bEM Ta30B.

BzanMmocss3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWHUI] BEIICCTBA

1.6

dusnyecknue W XMMHYSCKHE SBJICHUSI. XHMHYCSCKAs p€akuusa nu e€ IIPU3HAKH.

3akoH COXpPAaHCHHUA MACChI BCIICCTB. XUMUYECKHUE YpaBHCHHUA

[Iepuonnueckuii 3akoH u Ilepuonnueckas cUCTEMa XUMHUYECKUX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHne aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema XUMU4YeCKuX 31eMeHToB J[. 1.
Menpneneesa. Ilepuoast u rpymnmnbl. OU3NUECKUN CMBICT MOPSIKOBOIO HOMEpA,

HOMCPOB II€pHUOaa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX suep. M3otomel. Dnexkrponsl. CtpoeHue
ANIEKTPOHHBIX  000JIOYEK aroMOB TMepBbIX 20 XHMHUYECKHUX DSJIEMEHTOB

[Tepunonnueckoit cucrems! .M. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHX DJIEMCHTOB MEPBLIX TpéX
nepuoaoB, KalikA, KaJbIHA (pazmyca aTOMOB, OJJICKTPOOTpULIATCIbHOCTH,
MECTATVIMYCCKUX W  HCEMCTANIMYCCKUX CBOfICTB) n ux COCI[I/IHCHI/Iﬁ B
COOTBECTCTBHH C IIOJIOKECHUEM DJJIEMCHTOB B HepHO,HquCKOﬁ CHCTEME H

CTPOCHUCM HUX AaTOMOB

CrpoeHue BemiecTBa

3.1

Xumuueckasi cBa3b. KoBasieHTHas (MOJsIpHAsT M HEMOJIApHAsi)  CBSI3b.

BHCKTPOOTPI/IHaTeJ'IBHOCTB XHUMHUYCCKHUX 9JICMCHTOB. Honnas CBS3b.




MeTtannuueckas CBSI3b

3.2

Tunel kpucTanaMueckux pemeérok (aromMHas, HWOHHAs, MeTaJuIMdecKas),
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH U BHIA

XUMHUYECKOU CBA3U

Baxwueiimme mnpeacTaBUTENM HEOPraHWYECKUWX BemlecTB. HeMmertamnmbl U ux

COCOMHCHMA. MerTaninsl 1 uxX COCIUHCHUA

4.1

Knaccudukanuss M HOMEHKIATypa HEOPTraHWYECKHX COCIUHEHHUH: OKCHIOB
(conmeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HeconeoOpa3yromue; OCHOBaHWM (UIENOYM M HEpPacTBOPUMBIE OCHOBAHHS);
KACIOT (KUCIOpOJCOAepKame ¢ OeCKHUCIOpOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX )

4.2

duznyeckue MW XUMHYECKHE CBOMCTBa MNPOCTBIX  BCIICCTB-HCMCETAJIJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnueckne U XUMUYECKHE CBOMCTBa MMPOCThIX BCIICCTB-MCTAJIJIOB: JIMTHAA,
HaTpu:A, Kajlusd, Marovusgd M KaJlblHsd, aJIFOMUHHA, KCJIC3a. :‘)HCKTpOXI/IMI/I‘leCKI/Iﬁ

Ps HAIPSKEHUN METAJUIOB

4.4

dusnueckue U XMMHYSCKHE CBOMCTBA BOAOPOIHBIX COGIII/IHGHI/If/'I HEMCTAJIJIOB:

XJIopoBoaopoaa, CCpoBOJOpOaAa, aMMHAKaA

4.5

®dusznueckue ¥ XMMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). ITonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumudeckue cBorcTBa OKcuaOB: MmetawioB [A—IIIA rpymn, muaka, meau(Il) u

xenesa(ll, I1I). [TonyyeHne okCUI0B METAILIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAaHMI M aM(OTEPHBIX THIPOKCHIOB (HA MpUMEpE
THUIPOKCUIOB  alIOMUHHS, Kene3a, IuHKa). [lomydeHue ocHoBaHUM U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOmue XMMHUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHON, CEPOBOJIOPOTHOM,
CEPHHUCTOM, CEpHOM, a30THOM, (ochOpHOH, KpPEeMHHEBOU, yrojibHOH. OcoObie
XMMHUYECKHE CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHCIIOT.

[Tomyuyenue xucior

4.9

OOb1mue xuMuyecKkue cBoicTBa cpenHux coneil. [lomyuenue comneit

4.10

[lonmyyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAaKa,

YTJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[lonyyeHnne amMmmMuaka, CEpHOM M a30THOW KHCIOT B MPOMBIIUIEHHOCTH. OO1ue




CIIOCOOBI MMOJIy4YC€HHA MCTAJIJIOB

4.12

I'eneTnueckas CBA3b MCIKAY KiIaCCaMH HCOPIraHUYCCKHUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKHE pC€aKnuu

5.1

Knaccudukanus XUMHYECKUX peaklIUid MO Pa3IHMyHbIM MPU3HAKAM: [0 YUCIY H
COCTaBy Y4YaCTBYIONIMX B PEaKIMU BEIISCTB, IO TEIUIOBOMY 3(deKTy, 1o

H3MEHEHHMIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

5.2

TennoBoii a3 heKkT XUMUYECKON peakui, TEPMOXUMHUYECKUE YpaBHEHHs. DK30-

U DHAOTEPMUYECKHE peaKkMi. TepMOXUMHUYECKUE YPABHEHUS

53

OKHCIUTEITEHOBOCCTAHOBUTEIIBHBIC pCaKkmuu. OKHCIMTEIN U BOCCTAHOBHUTEIIH.
Hpoueccm OKHUCJICHHUA n BOCCTAHOBJICHUA. :‘)HCKTpOHHHﬁ OajaHC

OKHCIIUTEIIFHOBOCCTAHOBUTEIBHOM pcakuuu

54

Teopus 351eKTpOAUTHUECKOM qucconranuu. KaTuoHbl, aHHOHBI. DIEKTPOJIUTHI U

HEIIeKTPOoJIuThI. CHUIIbHBIC U c1a0bIe ANMEKTPOIUThI. CTEneHb JUCCOIHAITIT

5.5

PCaKI_II/II/I HOHHOI0 OOMeHa. Y CJIOBHUSA IMPOTCKAHUA peaKI_II/Iﬁ HMOHHOTO O6MCHa,

TIIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHMS U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM YeloBeka. be3omacHoe
UCMOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jgabopaTopun H OBITY.

HepBa;I nomMouib Mpu XUMHUYICCKUX 0XKOrax U OTPaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY’)Kawliel cpeabl  (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpeAoTBpalleHUs
[IpenenvHas momyctumasi koHmentparus BemectB (IIJIK). Pomp xumuu B
pEelIeHUU DKOJOTHYECKUX TpoOieM. VYCWiIeHHe MmapHUKoBoro d3¢¢ekTa,

paspymieHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUN B
OBITY, MEIWIIMHE, MPOMBIIIJICHHOCTH W CEILCKOM Xo3siicTBe. [lpumeHeHue
METaJJIOB WM CIUIaBOB (CTalb, YYTYH, AIOPaIOMUHUMN, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX CoequHEeHHM. [IoHSITHE 0 KOPPO3UU METAIIIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YTIEBOAOPOAOB (yrojib, MNPUPOAHBIA ra3, He(Th),

MPOYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U IPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIC TOHSATHSA OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIIEH, STaHOJI, TIIMLEPUH, YKCYCHAs KUCIIOTa).

ITousTrie 0 OMOIOrMYECKH BaKHBIX BCHICCTBAX: KHPAX, 6em<ax, YIJICBOAAX — M HMX




POJIA B ) KU3HU YCIIOBECKA

7 PacuéTer:
7.1 1o ¢popMysIaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMHUYECKUM YPaBHEHUSIM
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