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MMOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOrO 00mero o06pa3oBaHUs
COCTaBJeHa Ha OCHOBE TpeOOBaHWM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepalbHONl paboueil mporpammsl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPETIOaBaHusl YUSOHOTO MpeaMeTa « XUMUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanum.

[Iporpamma 1Mo XuMuU Aa€T TPEACTABICHHE O LEJAX, OOIIed CTpaTeruu
OoOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTHA OOYYAIOMUXCS CPEICTBAMHU Y4eOHOTO
npeIMeTa, yCTaHaBJIUBAECT 00s13aTeIbHOE peaMETHOE coJiepKaHue,
MpeayCcMaTpPUBAET pacCIpeie]ieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM IpOorpaMMbl IO XUMHUHM, OIPEIAEISICT KOJIUUYECTBEHHBIE W
KaueCTBEHHbIE XapaKTePUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEA0OBATEILHOCTh  M3YUYCHHMS XUMHUU C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yyd4eOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YarolmuXcs, ONpeaAeNsieT BO3MOXXHOCTH IpeaMera IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TaKke TPEOOBAHUM K
pe3yiibTatam 00yUYeHHUs] XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs TpeAMETa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIILHOW JEATEIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMUPOBAHHUS MHPOBO33PEHUS
oOyyJaroIerocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTPaOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
DHEPTUU M 00 HBONIONMHU BEIIECTB B MPUPOJE, O MyTAX PEIICHUS TiI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BHTHSl UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, IPOOJIeM 31paBOOXPaHEHHS.

N3yuyenue xumun:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH 1T CAaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPbl JUYHOCTH, €€ 001IeH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIeSTEIbHOCTH,
HKCIEPUMEHTANIbHBIX M HCCJIEI0BATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOM NESITEHLHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
1I€JIOCTHOTO B3IJIsiJIa HA €JMHCTBO MPUPOIbI U YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATAroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM TPaMOTHOCTH 00YUaIOIINXCS;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
o0Opa3oBaHue 00YyUaIOIIUXCSI.

Jlanubie HampaBiieHUs B OOYYEHHH XUMHH OOECHEYHBAIOTCS CHelupuKon
COJIep)KaHMsl ~ y4yeOHOTO  MpeaMeTa, KOTOPBhIM  SBISETCS  INEeJaroruyecku
aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM dTare eé
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeTro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSATUN
OPraHUYECKON XUMUHU.

CtpykTypa coiepKaHus MPOTPAMMBI TI0 XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuto. CoaepkaHue CKIAJbIBACTCAd U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 0 MPUHIUIY
MOCJIE0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX TMPE/ICTABICHUN
Pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBS3H;

— TIPEACTaBICHUM 00 AICKTPOJIUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATENBHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPECTaBICHUS] O XUMHYECKON COCTABJISIONICH HAYyYHOW KApTHUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NPUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MEeTOJaM TO3HaHMUs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMA W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyKaIomMui MUpy,
«buomnorus. 57 kmacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydyeHHH XUMHH MPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATeIbHOCTH 4YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUUYECKHX
3HAHUM — Ba)KHEHIIMX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX TMMOJIOKEHUMH,
JIOCTYIHBIX 000OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NPUOOIICHUH K HAy4YHBIM METOJaM TIO3HAHUS TPU H3YYCHUH BEIICCTB U
XUMUYECKUX PEAKIUi, B (DOPMUPOBAHUH M PAa3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIPHOW U Y4YEOHO-HCCIIEA0BATEIHCKON
NeSATEeIbHOCTH, OCBOCHHMHM TpaBWJ 0OE€30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa30BaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTH TaKUE I, KaK:

— (dopmupoBaHWEe WHTECIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HaNpaBJICHHOCTh OOYyYCHUS Ha CHCTEMAaTHYEeCKOEe MpUOOIIeHUE
OOyJarommMxcss K CaMOCTOSTEIHHOW MO3HABATEIHLHON JEATEILHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCIoBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUarOITUMUCS
OTBITA Pa3HOOOPA3HOW MEATETHLHOCTH, TO3HAHHWS W CaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIONIMX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYyHKIUOHAIPHON W  €CTECTBECHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSCHATH W OILICHUBATh SBJICHUS
OKPYIKaIOIIEero MHpA, WCIOJIb3Ys 3HAHUS WU ONBIT, MOJYYEHHBIC TPHU HU3YUYCHUU
XUMUHU, TPUMEHITh WX TPH pPEIIeHHH MpoOjieM B TMOBCETHEBHOW XU3HU U
TPYZIOBOM JICSITEIIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOMIMXCA TyMaHUCTHYECKUX OTHOILICHUIH,
MOHUMAHUS IIEHHOCTH XUMHUYCCKUX 3HAHWH IS BBIPAOOTKH JKOJOTHYCCKH
1EeJIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IICNISAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dHIIS M HAMPABICHHOCTH NaTbHEUIIETO
oOyueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, coctanisieT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJleno0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHayaibHbIe XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KU3HU YE€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. DHU3NYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTogax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA M CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClloXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOoH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCHUTENbHAs aTOMHAsi Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA,
MacChl M 4HCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUMU.

@u3NYECKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCY/I0H, MpaBuiaMu paboThl B JIaOOpaTOpuu U
npuéMamMu o0palleHus: ¢ J1abopaTOpHbIM 000PYJAOBaHUEM, U3YUCHUE U OMHCAHUE
¢bu3nuecKkux CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOACHHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJAbI) U XMMUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOMN) SBJIICHUI, HAOIIOICHHE U
ONKCAaHHE MPU3HAKOB MPOTEKAHWUS XMMHUUYECKHX pEeakluil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3IoKEHHUE THUIPOKCH]IA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopoM coiu meau (ID),
W3Y4YEHUE CIOCOOOB PAa3fCIICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBAHUE, AUCTHILISALMSA, XpoMaTorpadus, NpoBEICHUE OUYMCTKH MOBAPEHHON
COJIU, HAONIOJIEHHWE W  ONHCaHUuE  pPe3yJbTaTOB  IPOBEJACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJEKYI
(IIapoCTepKHEBBIX).

Baxueiiime npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35ieMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoga B mpupoie, (U3MUYECKHE M XUMHUYECKUE
cBoictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciaopoga. CrocoObl



MOJIy4YeHHUs] KHCJIOpoJa B Jlabopatropud H MOpoMmbllieHHOCTU. Kpyrosopor
KHcIIopoza B ipupoae. O30H — aTOTpoIHaAs MOAU(PUKAIIHS KUCIOPO/IA.

TernoBodt 3h(dEKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKIuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/IyXa, yCWJICHHE apHUKOBOTO 3 (PekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, GU3MYECKMe ¢ XUMHUYECKHWE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nosydeHust. Kucnotsl u comnm.

MomnspHbiii 00bEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YPaBHCHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelnb. PacTBOpHI.
HacpilieHHbIE M HEHACBINIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yeloBeKa. KpyroBopoT BOZibl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranudeckux coenuueHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. HomeHnkmarypa okcuaoB. Du3nUeckue M XUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Kmaccudukanust ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE U XHMHUYECKHE CBOWCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucinor. Ousndeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psan aktuBHoct mertamnoB H. H. bekerosa.
[TonydeHnue KUCIoT.

Comu. Homenknarypa cosieil. @U3M4YECKME U XUMHUYECKHE CBOWCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuyeckuii IKcnepumenm:

Ka4€CTBEHHOE ONPEJICTICHUE COJICPKaHUsI KUCIOpOoAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HaAOIIOJEHUE
B3aUMOJICCTBUS BEIIECTB C KUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpalieHusl TopeHus (MmoXxapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONHMCAHWE WX CBOWCTB, MOJy4Ye€HWE, COOMpaHHUE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJIOpojia (TOpeHHE), B3auMojeicTBHE Bojopoaa ¢ okcugom menu (1)
(BO3MO’KHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHUSI BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MacCcOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJb30BAaHUE BHJIEOMATEPUAIIOB),



UCCJEeIOBaHUE OO0pa3loB HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KIIACCOB,
HaO0JII0ICHNE U3MEHEHUs OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT M ILIEIOYEH,
u3yueHne B3aumojneicTBua okcuaa meau (II) ¢ pacTBopoM cepHOMl KHCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUWil HeUTpaln3aluy, MOJIYyYEHHE HEpPacTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOIO0 METaJla IPYyTHMM W3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3a/1ad M0 TeMe «BaXHeWlne KiacChl HEOPraHUYECKHX
COCJIMHEHUN.

Ilepnoanyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETILHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKK KiIaCCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsaTne o
IpyINax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M MIECJTOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpPhIE 00pa3ytoT aM(OTEpPHBIE OKCHIBI
U TUAPOKCUBIL.

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas U JJIMHHONEpuUoAHas  (HOpMBI
[Tepuoanueckoit cucrembl xumudeckux diemeHToB JI. Y. MenneneeBa. [lepuoasl
u rpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB nepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnognueckor cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XHMHYECKOIO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Mennaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS paJuyca aTOMOB XWMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyMIaM U epruoaam.

3nauenue [lepuoanueckoro 3akoHa u I[leproanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku u npaktuku. [[. V. MenneneeB — yd€Hbli H
IpaKJIaHHH.

Xumuueckass cBsi3b. KoBaneHTHas (mojsipHass M HEMOJISIpHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp  okucieHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
rMAPOKCUAA LMHKA C pacTBOpPaMHM KHCIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIINUX  NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHAN
(ropenue, peakiuu pa3ioKeHUs, COCAUHEHNUS).

Mescnpeomemmuole ceasu



Peanuzanys MeXNpeIMETHBIX CBsI3ed MPU U3YUYEHUM XUMHHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHSATHUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IINKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAay4YHBIM (akT, TUIOTE3a, TEOpHUs,
3aKOH, AaHalu3, CHHTE3, Kiaccudukanus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICITb, SIBJICHUE.

dusuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE3/1b1, COTHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peaKIus

[Tepnonnueckuit 3akoH. [leproanueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHOJOB, Kajlus, KaJIbLUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JJIEMEHTOB B I[lepmoamueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrtpoeHue BelllecTBa: BHJbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEMIETKUA U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys u HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanus XuMAYeCKUX peakiiuii Mo pa3IuyHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dekTy, mo
W3MEHEHUIO CTENEHEW OKMCIICHUSI XUMMUYECKHX AJIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckOpocTH XUMUYEeCKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusx. [[oHATHEe 0 TOMOTE€HHBIX M Te€TEepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsaTHe 0 XUMHUYECKOM paBHOBecUU. DakTOPBHI,
BIIUSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCITUTETbHO-BOCCTAHOBUTENILHBIE — PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM ~ peaKIuu. CocraBiieHue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouranuu. CUIIbHbBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cinoBusi MPOTEKAHUS pPeaKkuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE HOHHBIE YypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBAHMM W cOJ€il B CBETE€ MPEACTAaBICHUH 00 3IEKTPOJUTUUYECKON
nucconnannu. KauectBeHHbIe peakiinv Ha HOHBL. [loHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKLuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, KCCIEIOBAHUE JIIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, IMpOLECCAa AWCCOLMALMU KHUCIOT, IWIEJIOYEed M COJIeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHANIOB), IPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBanme ocajaka, BbIIEJICHUE Ta3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIUX  NIPUMEPBI  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHAN
(ropeHue, peakiMy pasyioKeHHs, COCTUHEHUs), PACITIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pPEAKIMd Ha HOHBI, pEUICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmast xapakrtepucTthka TrajloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHMYECKHME CBOMCTBA Ha IIPUMEpPE  XJopa
(B3aMMOJEHCTBHE C METaJJIaM{, HEMETAJUIaMH, ILEJ0YaMH). XJIOPOBOJIOPO.
ConsHasi KUCIIOTa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHUE, NpuUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHu3M 4YeJoBeKa. BakHeWline XJIopuabl U HUX
Hax0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (pU3MYecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3HUECKHE U
XUMUYECKUE CBOMCTBA. OKCHUIBI CEpPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJOB.
CepHast kucnora, (uU3MUECKUE W XUMHUYECKHME CBOMCTBa (00mIHME Kak
OpeCTaBUTeNsd Kjacca KHCIOT M crneuuduueckue). XUMHUUECKHE peakllvu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJY4YEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcimoThl. COMu CEpHON KUCIOThI, KAYECTBEHHAS PEAKLIMS Ha



cyibdar-uon. Haxoxnenune cepbl U €€ COCAMHEHUH B NpHUpoAE. XUMUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COECIMHEHHUSIMHU cepbl (KHCIOTHBIE JOXK[IH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIIECHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
(du3nyeckue U XuMHYECKue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, €ro
(bu3nYecKre U XMMUYECKHUE CBOWCTBA, MOJydYeHHe U npuMeHeHue. Conu aMMOHuS,
uX U3nYecKrue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHMCIOTa, €€ MojydyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MMHEpaJIbHBIX
ya00peHuii. XuMU4ecKoe 3arpsi3HeHre OKPY KaIOLIEH Cpeibl COSMHEHUSIMH a30Ta
(KUCJIOTHBIE MOXAHM, 3arpsA3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, uUMUEecCKne M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUIECKHUE CBOMCTRA,
nostydeHue. Mcnoas3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHUS.  YTIEpOJd,  aJUIOTPOIIHbIE
Moau(pUKalMKU, PACIPOCTPAaHEHHE B NpPHUPOJE, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBbI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHe MpOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rmobanbHOTO TOTEMJICHUS KJIMMAaTa, IMapHUKOBBIN
abdexT. YronbHas Kuciaora U €€ cou, ux (U3NIECKUe U XMMHUYECKUE CBOMCTBA,
nojiydyeHue u npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHavasbHbIE OHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHMSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCyCHasl KUCIIOTa).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
OPOAYKThl WX mepepaboTku (OEH3WH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOOTUYECKU BAXKHBIX BEIIECTBAX: )KMpax, OejKax, yriieBojax — U uxX
pojlM B JKM3HM YEJIOBEKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMHuuii, ero ¢usnueckue H XHUMHYECKHE CBOMCTBA, IOJIyYEHUE U
npuMenenue. CoeauHeHuss KpeMHHsi B mpupojne. OOmue mnpeactaBieHus o0
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MacHOro MCIOIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOCHUE TTPU3HAKOB
WX TIPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
raJIOTEHOB M WX COEJUHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAaKOMJIECHME C oOpa3naMu XJIOPUJOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilamu ceppl W €€  COeQUHEHUsSMU  (BO3MOXKHO  HCIIOJIB30BAHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa MoJ JACUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MU3yYEHHE XUMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KaUeCTBEHHOW peaKIny Ha Cybdart-
WOH W HaOJIoJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3UYECKUMU
cBoiicTBaMu a3orta, ¢Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOchHOpHBIX yO0OpEeHUH, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U H3yYCHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHHMS U (ochaT-uoH U U3ydeHHUE MPU3HAKOB
UX TIPOTEKAHUS, B3ANMOICHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C ME/IBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJcOPOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOWCTBOM TPOTHBOTA3a, MOJydYeHHE, COOMpaHue, paclio3HABaHUE M M3yUYCHUE
CBOICTB YTJICKMCJIOTO Ta3a, MPOBE/ICHNE KaYeCTBEHHBIX peaklnii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAaHMS, O3HAKOMIICHUE C
NPOAYKIIMEH CUJIUKATHOM MPOMBIIIICHHOCTH, PEIICHUE HSKCIePUMEHTATbHBIX
3a7a4 o TeMe « BaxkHenme HeMEeTaITbl U UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B llepuomnueckon cucreMe XUMUYECKUX diemMeHToB [, .
MenpeneeBa u crpoeHusi atomoB. CTpoeHue MetaiuioB. Metajuindeckasi CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HanpspKeHUH MeTaiuioB. OU3NYecKre U XMMUYECKHE CBOWCTBa MeTayioB. OOmue
CIOoCcOOBI TIONy4deHUs: MeTauioB. [loHATHE O KOPpPO3WH METAIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposduu. CruiaBel (CTalb, YyTyH, AIOPATIOMUHUM,
OpoH3a) U X NPUMEHEHNE B ObITY W MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTambl: nonoxkeHue B [lepuoanyeckon cucreMe XMMHYECKHX
sanemeHtoB JI. 1. MeHaeneeBa, CTpO€HHUE HMX aTOMOB, HAaXOXKJICHUE B MPHUPOJIE.
duznyeckre ¥ XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U



TUAPOKCHABI HATpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB MU MX
COEIMHECHUM.

[Ilenoyno3emenbHblE METAUIBI MArHUM W KaJbLUW: TIOJOKEHUE B
[Tepuognueckoit cucreMe xumuueckux 3neMeHToB [[. . MenneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3NUeCKUe U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
KécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpoeHHUE aroma, HaxOxJAcHHE B mpupoae. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOWCTBA OKCHJIa U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoanueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXKJAEHUE B npupoac. Pusnmyeckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, ruApokcuibl U coiu xenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIECHHE C oOpa3llaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOICTBAMH, H3yUYE€HHE  PE3YyJIbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJIblIU W HATpUs C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEPHAIIOB),
WCCJIEJOBAHUE CBOMCTB KECTKOU BOJIbI, MPOILIECCA TOPEHUS KeEII€3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaQ4EeCTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJbLMs, AJIIOMUHUS, [IUHKA, JKEJe3a
(IT) u xene3za (I11), meau (I1), HaGmroAEHNE U OMKMCAHKE MIPOIIECCOB OKPAITUBAHUS
MJJaMEHH WOHaMU HATpusl, Kalus M Kaiblusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y THJIPOKCHUJA IMHKA, PELICHHE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «BakHenmune
METaJUIbI U UX COCTUHECHUSY.

XumMus ¥ OKpYyKA0LIadA cpeaa

BemectBa u marepuanbl B IOBCEIHEBHOM >KM3HM YenoBeka. besomacHoe
WCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoipb npu
XAMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeinl (MpeaenabHasl I0MmyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1JIK). Ponb xuMuu B pemeHnn 3KoI0ruyecKux
npooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIJIaBBl METAJIOB, MOJMMEpPHbIE
MaTepualbl).

Meoscnpeomemmnuie céasu



Peanuzanys MeXNpeIMETHBIX CBsI3ed MpPU U3YUYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMUX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (pakT, Tumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukaius, TMNepPUOJUYHOCTh, HAOIIO/ICHHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MO/JIEb, SIBICHUE, MNapPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

duznka: marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
M30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJITHUKY,  JUAJIECKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoOe COCTOSIHME BEIECTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KpUCTAILIAYECKAs
peméTKa, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, €AUHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes3, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI  OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHs XHMHUU B €IUHCTBE Y4eOHOU U
BOCITUTATEIHHOM JEATEIHHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JIYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
oOIIeCTBE TMpaBWJaMd M HOPMaMH IIOBEJICHHUS M CIOCOOCTBYIOT IMpoIieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COMHAIIA3AITIN 00yJaFOIIHXCA.

JIndHOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAMA U
paclIMpeHue ONbITa JEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAyYHOMY HACJICIUI0, TIOHMMAHWs 3HAYCHUS XUMWUYECKOW HAyKd B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HHGOpPMAIHEH O
MEPEIOBBIX JOCTMKEHUSX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskKaaHCKOro0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMax MW TMPaBWIaX MEXIMYHOCTHBIX
OTHOIIICHWH B KOJUIEKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrux  BHAAX
JeSTEbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH JAEATEIHbHOCTH TpH
BBITIOJITHGHUH YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBINOJHEHUH XWMHUYECKHX
HKCIIEPUMEHTOB, CO3/ITaHUN YICOHBIX TTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHIMAHUIO
W B3aUMOIIOMOIIM B TIpOlLleCC€ OTOW Yy4eOHOM JeATEeTbHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJIEHUE W TIIOCTYNKH CBOUX TOBapHUINEH C TO3UIUH
HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICACTBUI TIOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHUYECKHE TIPEJICTABICHUS O BEIIECTBE M XWMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINC
OCHOBY I TIOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHs TMPUPOIBI, B3aMMOCBSI3SX YEIOBEKa C
MIPUPOTHON CPEAOH, O POJIM XUMHUU B TTIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MO3HABATENILHBIE MOTHUBHI, HAMIPABJICHHBIC HA IMMOJTYYEHUE HOBBIX 3HAHWM 10
XUMHUH, HEOOXOJUMBIC NJII OOBSCHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBJICHUMH,
M03HABATENIbHON, MHPOPMAIMOHHON W YHUTATEIhCKON KYyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOH pabOThl C Y4YeOHBIMH TEKCTaMH, CIIPaBOYHOMN



JUTEpaTypou, JOCTYNMHBIMM TEXHUUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JIEeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 37I0POBBIM 00pa3 >KU3HU, OCO3HAHWE TMOCIEIACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Jsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIMMOCTH  COOMIOJICHUsT MpaBuid 0€30MacHOCTH Tpu  oOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) Tpya10BOIr0 BOCIIUTAHMSI:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHUIO MPOQECCUil U Tpyia pa3inyHOro PoJa,
YBOKECHHE K TPYyIAy U pe3yjbTaraMm TPYJIOBOH JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM IO XUMHUH, OCO3HAHHBIN BBIOOP
WHMBUAYAJIBHOW TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBHON IeITSIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTH aIallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) PK0JIOrHYeCKOro BOCIIUTAHHS

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOT0O U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
mpaBuiI 0€30MMaCHOTO MTOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIUSX,
YIPOKAIOIIUX 3J0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJy4aeMble MPU HU3YYCHUH XUMUHU, IS
pelieHus 3a/1a4, CBA3aHHbBIX C OKPY’KaloIel MPUPOIHON CPEIOi, JJIsl TIOBBIIIIEHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEeH WX PEeIIeHHs] MOCPEICTBOM METOJI0OB XUMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOU U COL[MAJIbHOUN IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHus,
MPUHITAT, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPeIMETOB (OPMUPOBATH MPEJICTABICHUE O IIEJIOCTHOM



HAay4YHOUM KapTHHE MUpA, U YHUBEpCAJIbHbIC yUeOHbIC ACHCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITHBHBIC), KOTOphIE 00€CTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIPHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIeATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUSA

ba3oBble JJoruyeckue AeMCTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUMN: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHbIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JPYTMMHU TOHSTHUSMH), HCIIOIL30BATh
MOHATHS JJIs1 OOBSCHEHUS OTJICIBbHBIX (PAKTOB U SIBJIICHHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JUISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH W3yYCHHSI,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, JCAyKTUBHbBIC, 110 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHATH B TIpoOIlecCe TMO3HAHUS TOHATUA (TIpeAMETHbIE |
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUU,
peoOpa30BBIBATh MMHUPOKO MPUMEHSICMbIC B XMMUU MOJICIbHBIC TIPSACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHAYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECCTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble ucciienoBarejbckye 1eMCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI I (POPMUPOBAHUS THUIOTE3BI 10
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOIwoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MIPOJIEIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH WU MHTEPNPETHPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEp)KaHUs, CIPaBOYHbIE
nmocobus, pecypcbl HHTepHeTa), KpUTHUECKH OIICHHWBATh IIPOTHBOPECUYHMBYIO U
HEJIOCTOBEPHYI0 HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3IMYHble METOJbl M 3alpOChl IIPHU MOUCKE U OTOOpE
uHGOPMAllMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX I BBITOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 OIMpPeleIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
o0lacTh  MCHOJBb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O UCIOJb30BaHUS PA3TMUYHbBIX MOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BBIOMPATh ONTUMANBHYIO (POpMY MpeACTaBICHHUS HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaEMble 3aJaud HECIOKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu popmamu rpaduKd U UX KOMOMHAIUSIMU;

yMEHHE HCIIOJIb30BaTh M AaHAJU3UPOBAaTh B Ipolecce Yy4eOHOHl u
UCCIIEIOBATEIBCKON J1€ATENbHOCTH UHPOPMALMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSHHME OKpY>KAroLIel NpUpOIHON
CpElBlL.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJ¢ Juajgora W (WJIM) JIHUCKYCCHH) TIO
cyliectBy  oOcyxaaemMoill  TeMbl, (OPMYJIHpPOBATH  CBOU  MPEAJIOKECHUS
OTHOCHUTEBHO BBITTOJIHEHMS PEI0KEHHOH 3a1a4H;

YMEHUs  TPEJICTaBIATh  MOJYyYEHHbIE  pEe3yJbTaTbl  ITO3HABATEIBHOU
NESATEIbHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; JeNaTh I[PE3CHTaLHUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOT0 3KCIEpHUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IPOEKTA);

yMEHUs y4eOHOro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  ACSATENBHOCTH  MPU  PELIECHUU
BO3HUKAIOIIKMX TPoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COIIACOBaHUS
no3uuil (00CyXeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHALUSA
COBMECTHBIX [JEUCTBUM, ONPEHAECICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIe YHHBepCaJIbHbIEe YUeOHbIe AelicTBHUS:

YMEHHE CaMOCTOATENIBHO ONPENENATh LENH JAEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNbHOCTh, BBIOUpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI peleHns y4eOHbIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTABJISATh WJIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLIEHUBAaTh COOTBETCTBUE IOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHOW LIE€JH, YMEHHE
MCIOJI30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCIOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTeIbHOrO
COJEpKaHUsl, YCTaHOBJIEHHOTO JaHHOW (¢eaepanbHOM paboueil mporpamMmon,
BBIICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMUCS Hay4yHblE 3HAHUSA, YMEHHUS U CIIOCOObI



neucTBul, crnenuduueckue sl TpeaMeTHOM oOnactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH 10  TOJYYEHHWI0 HOBOTO  3HAaHWS, €ro  HHTEPIPETaLNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YIYCOHBIX M HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kj1acce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpO/HAst M HEOJAHOPOHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0JIsI XUMUYECKOTO AJIEeMEHTa B COSIUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAaHHE, COJIb, JICKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKas PEaKIus, KiIacCUu(uKanus peakiuii: peaxiuu
COCOVMHEHUS, PEAKLUU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakium,
SIPO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOWTalb, PAAUYC
aTOMa, XMMHUYECKasi CBs3b, MOJIIPHAS M HEMOJIIpHAs KOBAJEHTHAsl CBS3b,
VWOHHAs CBS3b, HOH, KATMOH, aHMOH, PACTBOP, MACCOBAs JOJISl BELIECTBA
(IporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX NIOHATHUH U
OPUMEHSTH 3TH NOHATHUS MPY ONIMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCHOJIb30BaTh XUMUYECKYID CHUMBOJHUKY JJIsI COCTaBiieHHs (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCJEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BELIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUM I10
dbopmynam, BHUJ XUMHUYECKONW CBs3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpeiBaTh cMbIcia Ilepuonnueckoro 3akona JI. W. Menzaeneena:
JEMOHCTPUPOBATH IMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHHUSI MaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOraapo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMMuHYIO ¢opmy I[lepuomnueckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHas
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», mansie u
OOJIbIlINE TEPUOMBI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuognueckas cuctemMa XuMmudeckux diaemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij siipa, 00Ilee YUCIO PIECKTPOHOB
U pacrpeesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOIIUX B pEAKIUH
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIas OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM IIPOTEKaHUS XHWMHYECKHUX [PEBPALLICHUI B
Pa3INYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 (Gopmyse
COEIMHEHNS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, 0000IeHHEe, CHCTEMaTH3aIlio, KIacCH(pHUKAIIUIO,
BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — NJI1 M3Yy4YEHUSI CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTECTBEHHO-HAY4YHbIE METOMbI
NO3HAHUs — HAOIIOJEHUe, W3MEpPEHUEe, MOJEIHPOBAHUE, DKCIECPUMEHT
(peanbHBII ¥ MBICIEHHBIN);

CIEN0BAaTh  IpaBWJIaM  MOJIb30BaHUS  XUMHYECKOW  MOCYyJAOM |
nabopaTopHbIM 000pYy/JOBaHMEM, a TakKXKe TMpaBWaM OOpaIIeHHs C
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKLUMSIMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TOJYYEHHUIO W COOUPaHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHUCJIOPOJA), MPHUTOTOBJICHHUIO
PacCTBOPOB C OMNPEACIEHHON MAacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UEH U KUCIIOT C MOMOIILI0 WHIUKATOPOB
(makmyc, heHondranient, METUIOPAHK U JPYTHUE).

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yUJaIOIIUXCSI YMEHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHMUYECKHUX NOHATHN: XHWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, AaHWOH, IIPOCTOE BEILECTBO,
CJI0)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIIOBOU 3(P(DeKT
peakuuu, MOJb, MOJSIPHBI  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAs AUCCOLMALNSA, PEAKLUUA HOHHOIO
oOMeHa, Karauu3arop, XWMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTaHOBJICHUE,
aluoTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METaJNIMYecKasi), KpUCTaUIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, TMpeaeabHO JdOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MIPUMEHSITh 3TU NOHSATHUS MPU OMKMCAHUU BEILIECTB U X MPEBPAIICHU;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (OPMYJT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

OMPENEIATh BaJIGHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OMpeNeNEHHOMY KJacCy CO€IMHEHUN 1o (opmysiaM, BUA XUMHUYECKOM
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaJUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonmueckoro 3akona JI. M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoanueckoil cuUCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynna (A-rpynma)» M «noOodyHas
noarpynmna (b-rpynmna)», manbsie u OOJbIIME MEPUOIbI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpenielieHue HMX MO DJJIEKTPOHHBIM  CJIOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCJIIMHEHUU B
npeaenax MaJibIX NEPUOJIOB U IIaBHBIX MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMUYECKHEe peakiuu (M0 YUCIy M COCTaBy Y4YAacTBYIOIIMX B peaKIUU
BEIIIECTB, TIO0 TEIIOBOMY 3G (DEKTy, 0 U3MEHEHHUIO CTEMEHEH OKUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME W crenuduueckrue XUMHYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAasi OIKMCAHUE
MpuUMepaMy MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIIU;

COCTaBJSAITb YPABHEHUS JJEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
ieJI0uel M COJICH, TTOJIHBIC M COKpAIIEHHbIC YPABHEHUS PEAKIIUA NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHKE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3WPOBATh CBOKMCTBA BEHISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPANMIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO H MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHUS  XUMHYECKOW  TIOCYIOM U
nabopaToOpHBIM  00OpYyJOBaHHMEM, a TaKXKe IMpaBuUjia OOpameHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHHUIO M COOMPAHHIO
ra3o000pa3HbIX BEHIECTB (aMMHUAaKa U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OpOMUJ-,
noaua-, kKapOonart-, docdar-, cunHmkar-, cyiabdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaxX HEOPTAaHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMUA MBICTUTEIHHONW NEATCILHOCTH — aHAJIH3
M CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTH3aIluI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 M3y4EHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKINi, €CTeCTBCHHO-HAyYHBIC METOAbl IO3HAHUS —
HaOIOZICHNE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HaunMeHoBaHue pa3iesoB u DJIeKTPOHHBIe (HH(POBHIE)
KonTpoabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Paznen 1. IlepBoHavanbHble XUMHYECKHE OHATHUSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUA U 5 ) bubmuoreka [JOK

’ NPAKTHYCCKOMN eI TEIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BemiectBa u xuMmuueckue 15 | but6mmoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pasnea 2. BaxkHelilne npeacTaBuTe I HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopon. [Tonsitue 6 bubnmnoreka [JOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon. Iloustue o kucinorax 2 1 bubnuoreka [JOK

' U COIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | | bu6mmoreka [{IOK

’ OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bu6nunoreka [JOK

' HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Paspnen 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMoB.
Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUN



[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XUMHYECKHX dj1eMeHToB [[. 1.
MenneneeBa. CtpoeHue aToma
Xumudaeckas CBS3b.

3.2 OKHCIUTEIIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINHN

Uroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmnoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
bubnnoreka [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
HanMeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Kourpoabnsie IIpakTnuyeckue (1uubp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XUMHYeCKHEe peaKIIUA
11 [ToBTOpeHue u yriyoiieHne 3HaHUI 5 | bubmmoreka [JOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnuoreka [IOK
’ peaKIuii https://m.edsoo.ru/7t41a636
13 DJEKTPONUTHYECKAS AUCCOLUALIMSL. g ] | bubnuoreka [JOK
' XUMHYECKUE PeaKIluy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pazneua 2. HemeTaibl M MX cOeIMHEHMS
)1 OO0mias XxapakTepucTUKa XUMHUECKUX 4 | bubnmoreka [JOK
’ sneMeHToB VIIA-rpynmsbl. ["anoreHst https://m.edsoo.ru/7f41a636
OO0mas xapakTepuUCTHKa XUMUISCKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
) Py - -eP https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
bu6mmoreka [IOK
2.4 aneMeHnToB [VA-rpynmnsl. Yriepon u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro mo pazneny 25



Pa3zpen 3. MeTasibl M HX COeTUHEHUS

bu6mmorexa [JOK
1 I 4
3 Obmpae cBofiCTBa METALIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiinmue MeTamibl 1 UX COEIUHEHU 16 buGmnorexa [IOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumusi 1 oOKpy:Kamomas cpeaa
bu6mmorexa [JOK
4.1 BeniecTBa 1 MmaTepuainbl B KU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHoe BpeMs 3 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

ITo Teme: «IlepBoHayanbHbIE XUMHYECKUE TTIOHITUS»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHUH: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOpPOJHAsE W HEOJHOPOJHAsI), BaJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas MW MOJICKYyJIsIpHAs Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBas JOJS XUMHUYECKOIO
JJIEMEHTa B COEAMHEHWH, MOJISIPHBIM 00BEM, XUMHUYECKas PEeaKiivs,
KIacCU(pUKALUs  peaKIMii:  PEeakud  COSAMHEHHUS,  PEaKIHUH
pPaslOKCHMS, PEaKIUU 3aMEIICHHs, peakIuu OOMEHa, 5K30- |
SHIOTEPMHUYECKUE PEaKIUU, TEIuIoBOoW 3P (HEKT peakiuu, pacTBop,

MaccoBas J10Jig BelecTBa (MPOLIeHTHAs! KOHIIEHTpAIHs) B pacTBOpe

1.2

1.3

1.4

1.5

1.6

HIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX HOHATHU U
MIPUMEHSTDH 3TU MOHATHUS IPU ONMUCAHUM BEIIECTB M X MPEBPALICHUI
UCIIONIb30BAaTh XUMHYECKYI0O CHMBOJUKY JUISI COCTaBJiCHHs (HOpMyI
BEIIECTB U YPAaBHECHUN XUMHUYECKUX PEaKIUi

PpacCKprIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MaccChbl BCIIICCTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo

OIpeaAcCATh BaJICHTHOCTb aTOMOB 3JIEMCEHTOB B 6I/IHapHLIX
COEJIMHEHUSIX

KIACCU(UIIMPOBATh XMMHUYECKHE peakiuu (M0 YHCIy H COCTaBy

YUYaCTBYIOLIMX B PEaKIIUH BEUIECTB, 10 TETJIOBOMY dPQEKTY)

1.7

1.8

BBIUUCIIATE OTHOCUTCIIbBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MacCChL

BEILIECTB

BBIYUCIIAATD MACCOBYIO IOJIIO XUMHYCCKOI'O 3JICMCHTaA II0 (bOpMy.]'Ie

COCIUHCHHUS,



1.9

BBIYUCIIATH MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

1.10

2.1

2.2

2.3

24

2.5

2.6

2.7

MPUMEHSATh €CTECTBEHHOHAYYHBIE METOMbI MO3HAHUS — HaOII0IeHUE,
U3MEpeHue,  MOJEJIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICJIEHHBIN )
ITo Teme: «Baxnenmme npeIcTaBUTENIN HEOPraHNYECKUX BEILIECTB)

PaCKpbIBaTb CMBICII OCHOBHBIX XHMMHUYCCKHUX MOHSTHH: OKCH I,

KHCJIOTa, OCHOBAHUE, COJIb

OMpeaAcIATE MPHUHAIJIC)KHOCTH BCUICCTB K OHpeﬂeJ'IéHHOMy KJ1acCcy

coeiMHeHUH 1o popmynam
KJIaccu(UIMPOBATh HEOPTaHMUECKUE BEIIECTBA

XapaKTCpU30BaATb (OHI/ICLIBaTB) O6H_II/IG XMMHUYECKHE CBOMCTBa
BCIICCTB Pa3JIMYHBIX KJIACCOB, MOATBEPKAAd ONMCAHHUC IpUMEpaMu

MOJICKYJISIPDHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

IMPOrHO3UPOBATH CBOMCTBa B€IIECCTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IHPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/HZ B PA3JIMYHBIX YCIIOBUAX

clieoBaTh MpaBWJIaM IOJb30BAaHUS XUMHYECKOW TMOCyIoil U
1abopaTopHBEIM O0OpYIOBaHUEM, a TAaKXKe MpaBUiIaM OOpaIEHUS C
BEUIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMHU 110 BBIIIOJIHEHUIO
na60paToprlx XUMHUYCCKUX OIBITOB IO MOJYUYCHHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BelIeCTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOWM JOJIEM PacTBOPEHHOrO
BEIIECTBA, INIAHUPOBAThH U NMPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI 1O
pacrno3HaBaHMIO PAacTBOPOB WIEJIOYEd M KUCIOT C IIOMOIIbIO

WHIUKATOPOB (J1Takmyc, (heHoadTaaenH, METHIIOPAHX U IPYTHE)
MPOBOJIUTH PACUYETHI 0 YPABHEHUIO XUMHUYECKON PEaKIHU

I[To Teme: «llepmommueckuii 3akoH u Ilepuoguueckass cucrema
xumuyeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHuEe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»

3.1

PACKpPBIBATE CMBICII OCHOBHBLIX XHUMHUYCCKHUX TOHSTHH: AApO aroma,
QJIEKTPOHHBIM CIIOW aToMa, aTOMHas OpOHWTalb, paauyc aToMma,
XMMHMYECKas CBs3b, IMOJSIPHAs W HEMOJSAPHAs KOBAJICHTHAs CBS3b,
JJIEKTPOOTPULIATENIBHOCT, HOHHAs CBs3b, HOH, KAaTUOH, aHHUOH,

CTCIICHb OKHCJIICHUA



3.2

KHaCCI/I(bI/IIII/IpOBaTI) XUMHNYCCKHUEC 3JICMCHTBI

33

34

3.5

OINMCHIBATh M XapaKTepu3oBaTh Tabnuunyio ¢Gopmy llepuomudeckoit
CHUCTEMBbl XMMHYECKHX D3JEMEHTOB: pa3/In4aTh IOHATHS «IJaBHAs
noarpynna (Arpymnma)» u «mnobGouHas mnoarpynmna (brpymma)y,

«MaJbie» B «OOJIBIITHE epruoabl

packpsiBaTh cMbica [lepuoanudeckoro 3akona JI.M. Menneneena:
JIEMOHCTPUPOBATH TOHUMAHUE MEPUOANIECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT HuX TmoyiokeHus B Ilepuonnyeckoit

CUCTEMC

COOTHOCUTh  OOO3HA4YeHUs, KOTOpble HMEIOTCA B  Tabiuie
«ITepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB J.N.
MeneneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsn sjapa, oOiiee 4Yucio

9JICKTPOHOB U paCHpCACIICHUC UX I10 JICKTPOHHBIM CJ'IOHM)

3.6

OIpeaciiATh CTCIICHb OKHMCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

9 KJIACC

Koxa
NpoBEPSIEMOr0
pe3yabrarta

1

1.1

1.2

OTpenensaTh BHUJ XWMHUYECKOW CBsI3W (KOBaJeHTHAs M WOHHAs) B

HEOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

ITo Teme: «Bemecmo U XUMHYCCKad pCaKus»

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TIOHSATHUH: pacTBOp,
AJIEKTPOJIUTHI, HEIJCKTPOHTHI, JJIEKTPOIUTHICCKAS JIHCCOITUAITHS,
peakiMi MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTuMbIe u HeoOpaTUMbIe peaKkIum,
OKHCIIUTETbHOBOCCTAHOBUTEIHHBIE peaxium, OKUCIIUTEb,
BOCCTAHOBUTENIb, OKHUCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMmpOTepHOCTh,  XUMHYECKass  CBs3b  (KOBaJEGHTHAs, HWOHHAas,
METaJUInYecKasi), KpUCTAJUIMYEeCcKass pEemETKa, CIUIaBbl, CKOPOCTh

XUMHUYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U



MNPUMCHSATDH 3TU MMOHATHA IMPU OIMMCAHUHN BCHICCTB U UX HpeBpameHHﬁ

1.3

1.4

1.5

2.1

COCTaBJISITb YPaBHCHUA BHGKTpOHHTH‘{eCKOﬁ Jucconanin KHCIIOT,
IEJI0Ye W COJIeH, TOJHBIE M COKPAlIEHHBIE YpPAaBHEHHS PEaKIHM

HOHHOTO 0OMeHa

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MMOCPEJICTBOM COCTAaBJICHHUS JICKTPOHHOTO OajaHca 3THX PeaKIui
MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHYECKOW peaKInu

ITo Temam: «Hemeramnel W WX coeauHEHUS» M «MeTamiel M HUX
COEIMHEHUS

XapaKkTepu30BaTh (OMUCHIBATH) 00IIME U CeM(PHUISCKIEe XUMUIECKIE
CBOMCTBAa TPOCTHIX W CIIOKHBIX BEIIECTB, MOITBEP)KIasl OMUCAHUE

npuMepaM MOJICKYJIIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBECTCTBYHOIIUX

XUMHYECKUX PeaKIui

2.2

2.3
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COCTAaBJISITb YpPaBHCHHA peaKHHﬁ, MOATBCPKAAOIHNX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

MMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUYCCKHUX HpeBpaHICHI/Iﬁ B Pa3JIMYHBIX

YCIOBHUAX

ClIeZIoBaTh NpaBWIAM IIOJIb30BAHUS XMMHUYECKOH TIOCYIOH W
nabopaTOpHBIM 00OpYJIOBaHHEM, a TaK)Ke IMpaBWiaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKLHUSMHU 110 BBIMOJHECHHIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIBITOB IO MOJYUYCHHUIO U C06HpaHI/IIO

ra3000pa3HbBIX BEMIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a)

2.5

IOPOBOANTH PEAKLUH, MOATBEPKIAIOIINE KAYECTBCHHBIH COCTaB
pa3NIMYHBIX BELIECTB: pPACMO3HABATH OMNBITHBIM MYTEM XJIOPUI-,
Opomuna, wuoaun, kapOonat, ¢ocdar, cunukar, cymnbdart,
THIPOKCUINOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METaJUIOB,

IMPUCYTCTBYIOIINE B BOAHBIX paCTBOpax HCOPraHMYCCKUX BCIICCTB

[To Teme: «XuMHUs 1 OKpY>KaroIas cpeiar

3.1

3.2

pacKpbIBaTh CMBICI  OCHOBHBIX Xxumuyeckux nonstuil: [IJIK
BEILIECTBA; KOPPO3HUs METAJIIIOB

MPUMEHSATh OCHOBHBIE OMNEPALMM MBICIUTEIIBHON NESITEIbHOCTU —
aHaIM3 ¥ CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTHU3aIHIO,

BBIABJIICHUC HNPHUYUHHO-CICICTBCHHBIX CBsA3EH — I N3YUCHUA




CBOICTB B€IICCTB M XHMHUYCCKUX peaKHI/If/'I; CCTCCTBCHHOHAYYHBIC
METOABI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MEPCHUE, MOJACIHNPOBAHHC,

AKCIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponb XuMHM B KM3HM YEJNOBEKA. XHMMHS B CHCTEME HayK.
Tena n BemecTtBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o MCTOJaXx IIO3HAaHUA B XMMUU. Yucteie BCIICCTBA U CMCCH. Croco0kl

pasziesieHus: cMecen

ATOoMBI M MOJICKYIJIBI. Xumuueckue dieMeHTbl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIC H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.TIHpHOG YUCHHUC

Xumudaeckas (bopMyna. BaneHTHOCTE aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTENIbHAS aTOMHas macca.
OTtHOCHUTEIbHAS MOJICKYJIsIpHas Macca. MaccoBas g0 XUMHUYECKOTO 3JIeMEeHTa

B COCAUMHCHHNU

1.5

1.6

KomnuectBo BemecrBa. Moisib. MossipHast macca. B3anmocBsI3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX eIWHUI] BemiectBa. Pacu€rel mo dopmynam

XUMHUYECKUX COC}II/IHCHI/II\/'I
duznyeckre U XUMHUYECCKHAE SIBICHUS. XHUMHUYECKas peakuuga u ee IIPpU3HAKH.

3aKOH COXpaHEHHUs MaccChl BellecTB. XuMuueckue ypaBHenus. Kiaccudukanus

XUMHUYECKHX PeaKIuii (COeTUHEHUS, pa3I0KEHUs, 3aMEIICHUsI, 00MEHa)

1.7

XVUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYI0H, C MpaBUIaMH
paboTtel B JabopaTopuM W TpuéMamMu OOpalleHus C J1abOpaTOPHBIM
o0OpyIOBaHMEM, HU3yYEHHE U ONHCAaHWE (PHU3UYECKUX CBOMCTB 00pasloB
HEOpPraHUYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (MIaBJIeHHE BOCKa,
TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KHIICHUE W KOHACHCAIUs BOJBI) H
XUMHYECKHX  (TOpeHHe CBeuYd, [MpOKaJlMBaHWE MEJHOW  IMPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SIBJICHUN, HAOMIOJIEHHE W OIHCAHHE
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKUX peakuuid (pa3ioxeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHUCIOTBI C XJIOPHJIOM Oapus, pas3lioKEHHE
runpokcuna Meau(1ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Keje3a C PACTBOPOM
comu meau(1l), n3yuenue crnocoOoB pazmeneHus: cMeceit (C MOMOIIBI0 MarHuTa,
(bunpTpOBaHUE, BBITAPUBAHKE, AUCTHILIALMS, XpoMarorpadus), MpoBeAcHUE

OYHCTKHU HOBapCHHOﬁ COJIH, Ha6J'IIOIICHI/IC 1 OIIMCAaHUC PE3YJILTATOB IIPOBCACHUA



2.1

OIIbITa, WJUIIOCTPUPYIOIICTO 3daKOH COXpaHCHUSA MACChl, CO3JJaHUC MozeIeH

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxwuerimue npencraBuTeN HEOPraHMYECKUX BEIECTB

Boznyx — cmecpk rasos. CocraB Bo3nyxa. Kucimopox — simeMeHT M mpocroe
BemecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, (U3MYECKHEe M XHUMHUYSCKUC
cBorictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoOb
MOJIy4eHHUs] KUCJIopoAa B JabopaTopuM W NOPOMBIIUIEHHOCTH. Kpyrosopor

Kkucaopoja B npupoje. O30H — ajuioTponHas MoauuKanus KUCIopoia

2.2

23

24

TemnoBoit 3P peKkT XuMUUECKON peakluu, TEPMOXUMUYECKUE YPAaBHEHHUS, IK30-
Y DHIOTEPMUYECKUE PEAKMU. TOIINBO: yrojib U METaH. 3arpsi3HEHUE BO3AyXa,

yCWJICHHE TApHUKOBOTO 3 (deKTa, pa3pyIlIeHHe 030HOBOTO CII0SI

Bozgopon — anemeHT u mpoctoe BeiecTBo. HaxoxeHue Bomoponaa B MPUPOJIE,
¢du3udyecKie W XHMHYECKHE CBOWCTBA, MMPUMEHCHHE, CIOCOOBI IOIYYCHHS.

Kucnots! u conmn

MoutsipabIii 00BEM Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

2.6

2.7

®dusznyecknue CcBoMcTBA BOAbl. Boma kak pactBoputenb. PacTBOpSL.
HacplllieHHbIe 1 HEHACBHIICHHBIE PAaCTBOPBI. PacCTBOPUMOCTB BEILECTB B BOJE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoae U B KHM3HU denoBeka. Kpyroopor
BOJbl B IpUpOAE. 3arps3HeHHe NpUPOAHBIX BoJ. OxpaHa U OUYUCTKA
IIPUPOJIHBIX BOA

Knaccudukanus nHeopranmueckux coeauHeHuid. Oxcuapl. Knaccudukarus
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM{QOTepHBIE) U
HeconeoOpasyrone. HoMmeHknarypa oxcuaoB. Pusmueckue M XUMHUECKUE
CBOMCTBA OKCHIOB. [lomydeHune okcuoB

OcHoBanust. Knaccudukanust ocHoBaHMI: MIENTOYM U HEPACTBOPUMbIE

OCHOBAaHHMUI. HOMCHKHaTypa ocHOBaHMl. OU3NUECKHE U XMMHUYSCKHE CBOMCTBA

ocHoBaHui. [lonyueHne ocHOBaHUI

2.8

29

2.10

Kucnotsl. Knaccudpukamuss kucinor. Homenknatypa kucinor. @usnmueckue u
XUMHUYECKHE CBOMcTBa KHCHOT. Psn aktuBHOCcTH MeTamnoB H.H. bekerosa.
ITony4yenue kuciaor

Conmu. Homenknarypa coneil. @usnyeckue M XUMHUYECKUE CBOICTBa COJIEH.

[Tonydenue coneit

I'ereTmueckas CBI3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ



2.11

3.1

3.2

XWMHUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OINpEIEICHUE  COJACpkKaHUs
KHCJIOpO/ia B BO3JyXe, IMOJy4eHHE, cOOMpaHMe, paclo3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUS BO3HMKHOBEHUS M MpPEKpallleHus] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3laMud OKCHJIOB M OINHUCAaHHE HX CBOICTB, MOJy4YeHHE, cOOHMpaHUeE,
pacrio3HaBaHWE M M3Y4YE€HHE CBOWCTB BOJOpoZa (ropeHue), B3auMojeicTBue
Bozopoaa ¢ okcugom meau(Il) (Bo3MOKHO MCIOIB30BAHUE BUACOMATEPUATIOB),
HaOrofieHue 00pa3lioB BEIIECTB KOJMWYECTBOM 1 MoJb, HCCIeI0BaHUE
0COOEHHOCTE pacTBOpEHUs] BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHON MACCOBOU JOJIEH PacTBOPEHHOIO
BEIIECTBA, B3aWMOJEWUCTBHE BOJbI C MeTaIaMH (HaTpueM U KajlbIHEM)
(BO3MOXXHO MCIIOJIb30BaHME BHJCOMATEpUANIOB), OINpPE/EICHUE pPAacCTBOPOB
KACJIOT M WIeNoYeil ¢ IMOMOIIBI0 HHAMKATOPOB, MCCIIEJOBAHUE OOpa3LOB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAaCKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U IIEN0YEH, HU3y4YEHHE
B3aumojieiictBua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
MeTaJlJIaMH, peaklinii HeUTpaau3alyi, NoJyYeHue HEPaCTBOPUMBIX OCHOBaHHIM,
BBITECHEHHE OJHOIO METaula JApYyTMM M3 pacTBopa COJIM, pEIICHHE
AKCIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHelmmMe kiacchl HEOPraHUYECKUX

COECIUHEHUN

[lepuonnueckuii 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIHHO-

BOCCTAHOBHTCIIbHBIC PCAKIIUKU

[lepBble TOMBITKM KIaCCUPHUKAMU XHUMUYECKUX 31eMeHTOB. [loHsaTue o
rpynmnax CXOIHBIX JJIEMEHTOB (IIETOYHBIE M IIEIOYHO3EMEIbHBIC METaJlIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT aMdoTepHbIE

OKCHUABI U TUAPOKCHIbI

Ilepunonnueckuii 3akoH. [lepuoanueckas cucteMa XMMU4ECKUX 1eMeHTOB [ M.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS dhopmbl
Ilepuoanueckoit cucrteMbl xuMuueckux adnemeHtoB [ M. Menneneesa.
[lepuonbl u rpynnbl. PU3HUECKUII CMBICI HOPAIKOBOTO HOMEpa, HOMEpPOB

[IEPHOJIa U TPYIIIBI DJIEMEHTA

33

Crpoenne atomoB. CoctaB aToOMHBIX saep. M3otomnel. Dnexrponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO



3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckoii cucreme [I.1. Menneneena

34

3aKOHOMEPHOCTH HM3MEHEHUs paauyca aToOMOB XHMMHMUYECKHUX DIJIEMEHTOB,
METANIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpyNIaM W HEPHOAAM.
3unauenue [lepuonuyeckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB U1 pa3BUTUsA Hayku W npaktuku. .M. MenneneeB — yd€HbIU U

rpaX1aHUH

3.5

Xumnueckass cBsizb. KoBasieHTHass (moOJsipHass M HEMOJIApHAsi)  CBSI3b.

SHCKTPOOTPI/IHELTGHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

3.7

Crenenpb okucieHusa. OKHCINTEIBFHOBOCCTAHOBUTEIIHHEIC peakuuu. HpOHGCCBI

OKHCJICHUS B BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUMN OKCIICPUMCHT: H3YYCHUC O6p3.31_IOB BCIICCTB MCTAIJIOB H
HEMCTAJIJIOB, B3aHMOJCHCTBIC TUAPOKCHUIA IHHUHKAa C pacCTBOpaMU KHCIOT H
menoqei/'l, MIPOBCACHUC OIIBITOB, WIIHOCTPUPYIOIMUX MPUMCPBI OKUCIIUTCIIbBHO-

BOCCTAHOBUTEJBHBIX peakluil (rOpeHue, peakliuu pas3iokKeHUsl, COETMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1.1

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepnonnueckuii 3akoH. [leprnoaudeckas cucrema XuMU4ecKux anemeHTos J[. 1.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, Kalus, KalbLUsi MU HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JIeMEHTOB B Ilepmoaunueckoii

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

1.3

CrtpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUNBI KpHUCTaNIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU
U BUJIa XUMUYECKO# cBsi3u. Knaccupukanus 1 HOMEHKIATypa HEOPraHMYECKHX
BEUIeCTB (MEXAyHapoAHasi U TpUBHANbHAs). XUMHUYECKUE CBOWMCTBA BELIECTB,
OTHOCSIIIUXCS K  pa3jIMYHbIM  KJaccaM HEOpPraHMYeCKUX  COEIMHEHUH,

FCHCTUYCCKAA CBA3b HCOPIraHUYCCKUX BCIICCTB

Knaccugukanus XuMAYECKHX PEaKIUi M0 pa3IHYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKLIMU BEIIECTB, MO TEIUIOBOMY 3(dexTy, Imo
U3MEHEHUIO CTEIEHEH OKUCICHHUSA XUMHYECKHUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
M0 y4yacTHUIO Karajau3aropa). OK30- H  DJHAOTEPMHUYECKHE PEaKIIUH,

TCPMOXUMHNYCCKUC YPABHCHUS. ITonstue o CKOpPOCTH XUMHUUYECKOM peaknuun



1.4

1.5

1.6

[TonsiTne 00 0OpaTHMBIX M HEOOPATHMMBIX XUMHUYECKUX peakuusx. [loHsTtue o
TOMOT'E€HHBIX U T€TEPOreHHBbIX peakuusax. IIoHATHE 0 XUMHUYECKOM paBHOBECHUH.
@DakTOphl, BIMAKOIIME HA CKOPOCTh XUMHUYECKOM pEaKkUMM U II0JOKECHHE

XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINUTEeNIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JJIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C HCHOJIb30BAHMEM METOJa

AJIEKTPOHHOTO OanaHca

Teopust AJIEKTPOIUTUYECKOW TUCCOLMALUU. DJIEKTPOJIUTHI U HEDIEKTPOJIMTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIIMM BELIECTB C Pa3IMUYHBIMU BHUJIAMU
XuMH4YecKor cBsi3u. Crenenp auccounanuy. CUIbHBIC B CIa0ble IEKTPOJIHTHL.
Peakuu monHoro oOMeHa. YCIOBHUS MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHMsS peakuuid. CBOIHCTBAa KHCIOT,
OCHOBaHMH H COJIE B CBETE€ TMPEACTABICHUH 00 SJIEKTPOJUTHYSCKOU

nuccounanuu. KauecTBeHHbIE peakliny Ha MOHBI. [loHsATHE O TUApOIH3E coeit

1.7

2.1

XUMH4YeCKUH OKCIICPUMCHT: O3HAKOMJICHHC C MOJACISAMU KPHCTATINIMYCCKUX
pPEemETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETauIoB (rpadura u
anmMasa), CIIOKHBIX BEUIeCTB (XJIOpUAa HATpHs); UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM peakluuu OT BO3ACUCTBUS pPAa3iIMUHbIX (DAKTOPOB;
WCCJIEIOBAaHUE  DIIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpollecca
JMCCOIIMAIMM  KUCIIOT, WIeJoYer u  coyied (BO3MOXKHO —HCIIOJIb30BaHHE
BHUJIEOMATEPHAIIOB); TMPOBEJECHUE OMNBITOB, WUIIOCTPUPYIOMINX MPU3HAKU
MIPOTEKaHUs peaKIuii HOHHOTO oOMeHa (0Opa3oBaHUE OcCajiKa, BBIJCICHHUE Ta3a,
o0Opa3oBaHHe BOJbI); OMBITOB, HWUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHue, peakiu pasiioKeHUs, COCTUHEHHUS);
pacrno3HaBaHUE HEOPTAHWYECKUX BEIICCTB C MMOMOIIHI0 KAa9eCTBEHHBIX PEaKIUi

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! 1 ux COCAUMHECHUA

OO6mass  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHue u pu3nvecKkrue CBOMCTBA MPOCThIX
BEUICCTB — TaJlOTEHOB. XHMHUYECKME CBOMCTBA Ha IpUMEpe XJopa
(B3auMoOZIeliCTBUE C MeETalylaMM, HEMETa/llaMH, IlejJodamu). XJIOpPOBOIOPOA.
ConsiHasg KHMCIIOTa, XUMHYECKHE CBOWCTBA, MOyYEHUE, pUMEHEeHHe. [lelicTBre
XJIOpa M XJIOPOBOJOPO/A Ha OPraHMU3M 4YelloBeKa. BaxkHeliue XJIOpHIbl U UX

HaxO0JEHUE B MPUPOJIE



2.2

2.3

2.4

2.5

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHN okucieHus. CTpoeHue u pusnueckue cBoicTaa
IPOCTBIX BEIIECTB — KHCIOPOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHCJIOpOJa U cepbl. XUMHUYECKHE CBOWcCTBa cepbl. CepoBOLOpOJ, CTPOCHHE,
¢uznyeckue U XUMUYeckue cBoMCTBA. OKCHIBI Cepbl KaK IpeICTaBUTENH
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (GU3UYECKHE M XMMHUYECKHE CBOWCTBA
(oOmue Kak MpeAcTaBUTENS Kiacca KHMCIOT U cHelu@uueckue). XuMU4YeCKUe
peakluy, JeKallue B OCHOBE MPOMBIIUICHHOTO croco0a IMOJy4yeHHsI CepHOH
kucaothl. [Ipumenenue. Conn cepHON KHCIOTHI, KayeCTBEHHAsl peaklMs Ha
cynbdar-uoH. Haxoxnenue cepel u €€ coeAuMHEHUH B mpupoze. XUMHUYECKOe
3arpsi3HEHHE OKpPYXKalollel Cpelpl COEIUHEHHUSIMH Cepbl (KHCIOTHBIE JOKIH,

3arpsI3HEHUC BO3AyXa U BOI[OéMOB), CIIOCOOBI €TO MpCca0TBPalICHHA

OOmas xapakTepucTHKa 3JIeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHUS. A30T, pacClpOCTpaHEHUE B TIPUPO/IE,
dbuznyeckue U XUMHUECKUE CBOMcTBAa. KpyroBopor a3zora B mpupoje. AMMHUAK,
ero (u3mYeckne W XMMHYECKUE CBOKMCTBA, MOJy4deHHEe M npuMeHenue. Conm
aMMOHHMSI, UX (U3MYECKUEe M XMMHYECKHE CBOWCTBA, IMPUMEHEHHE.
KauecTtBeHHast peakiiysi Ha MOHbI aMMOHHS. A30THAasl KHCJIOTa, €€ MOJIy4eHHE,
bu3nYecKue W XMMHYECKHE CBOWCTBa (00OIIME Kak MPEICTaBUTENS Kiacca
KUCTOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayeCcTBE MHUHEPAIbHBIX ynoOpeHHil. XuMU4eckoe 3arps3HeHHE OKPYKAroIIeH
CpeIbl COCTUHEHUSIMH a30Ta (KUCIOTHBIC JOXIH, 3aTPSA3HCHUE BO3AYyXa, TTOYBBI

1 BOJOEMOB)

®docdop, amtorponHsle Mogudukamuu dochopa, dhuznUecKkue U XUMUYECKUEC
cBoiictBa. Oxcug Qocdopa(V) u dochopnas xkucnora, Qusnueckue u
XMMUYECKHE CBOWCTBa, mosiyueHue. lcmosib3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI0OpEHUN

Obmas xapaktepuctuka 31eMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEIEHW OKUCIEHUSA. YTIIEepond, aJUIOTPOIIHBIE
MOIU(HUKAIMY, PaAcIpOCTpaHEHHE B MpHPoJEe, (U3NYECKHEe M XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. OKcuIbl yriepoaa,
uxX (uU3NYeCKHe M XUMHUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIE OPTaHU3MBI,
HOJy4YeHHEe M NPUMEHEHHEe. DKOJIOrn4ecKue IpoOaeMbl, CBA3aHHBIE C OKCUAOM
yrnepona(lV); rumoresa rin00anbHOrO NOTEIUICHHS KJIMMAaTa; MapHUKOBBIN
abdext. VYrompHas kuciota W €€ coid, WX (GU3MYECKHE W XUMHUYECKHE

CBOﬁCTBa, MOJIY4YCHHUEC W IPUMCHCHHUC. KauecTBennas pcaKknusg Ha Kap6OHaT-



2.6

2.7

2.8

HOHEI. Mcnonp30BaHue Kap6OHaTOB B 6I>ITy, MCIUIHHEC, MMPOMBIINUICHHOCTU U

CEIBLCKOM XO03SICTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIWHEHUSX
yriaepona (MeTaH, 3TaH, JTWIEH, AaleTHUJICH, 3TaHOJ, TJHIEPHUH, YKCYCHas
kucnora). Ux coctaB u xummueckoe crtpoeHue. [loHstre o Ouomoruvecku
BRXHBIX BEIECTBAX: JXHpaxX, OelTKax, yrieBoJaX — W HX POJIU B KHU3HU
yeyoBeka. MarepuaibHOe €JUHCTBO OPTraHMYECKMX MW HEOPTaHHMYECKHX

COEIMHEHUN

Kpemuuii, ero ¢usuyeckue u XUMHUYECKHE CBONCTBA, IMIOJIyYCHUE H
npuMmenenue. CoenuHeHus: KpeMHus B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuusa(IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOIb30BAHHUE B
OBITY, MEJUIIMHE, MPOMBIIIEHHOCTH. BaxkHelre cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [IpoGmembr OGe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCpUajioB B MOBCEIHEBHOM KU3HU

XUMHUUECKUH SKCHEPUMEHT: HM3ydeHHEe 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE KauEeCTBEHHBIX PEaKLUUW HA XJIOPU-
WOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTPAXKAIOIINE
¢u3nuecKkrue U XUMUYECKHUE CBOMCTBA TaJIOTC€HOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAJIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPHUIOB
(raJloreHuI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COeIUHEHUSIMHU
(BOBMOXXHO  MCIIOJIB30BaHME BHIEOMATEpHANIOB); HAOMIOAEHHE Ipoliecca
o0yrnuBaHus caxapa HoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOI KHCIOTHI,
M3y4YeHUE XUMHYECKUX CBOWCTB pa30aBJICHHOW CEPHOW KUCIIOTHI, MPOBEIICHUE
KayeCTBEHHON peakuud Ha cynb(ar-uoH U HAOMIOJeHHWE Tpu3HaKa e¢
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUYECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COCIMHEHUI (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), O0pa3LamMu
a30THBIX U (ochHOPHBIX YAOOpPEHUH; MoTydYeHue, coOOMpaHue, paclio3HaBaHUE U
M3Y4YEHHUE CBOMICTB aMMMaKa; MNpPOBEACHME KAaueCTBEHHBIX pPEAaKIMM Ha HOH
aMMOHUS U (ochaT-uOH M U3yYeHHE IMPU3HAKOB HX MPOTEKaHWs,
B3aUMO/ICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MeNbl0 (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATUIMYECKUX
pemérok anmaza, Trpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
a7copOLMK PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
NPOTHBOTa3a; IOJy4YeHHE, cOOMpaHMEe, paclio3HaBaHWE W W3YYEHUE CBOWMCTB
VIJIEKUCIIOro rasa; IpOBEIEeHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u

CUJIMKAT-UOHBI W MU3YUYCHHUC TIPHU3HAKOB HX MPOTCKAHUA; O3HAKOMIICHUC C



3.1

HpOI[YKHHGﬁ CHIIMKATHOM MPOMBIINIJICHHOCTH; PCIICHHUE OSKCICPUMCHTAJIBHBIX

3aJa4 110 TEME «Baxkueinme HeMeTaJJIbl U UX COCOAUHCHU A
MeTamisl 1 uX COCAUHCHUA

OO011ast XapakTepuCTUKa XMMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosoxkenuss B Ilepuonnueckoir cucremMe XuMHYecKux dnemeHToB J[LH.
Menpneneesa u crpoeHus atoMoB. CTpoeHne MeTauioB. Metamnueckas CBa3b U
METAJIJIMYECKasl ~ KpUCTaJLIM4ecKass pemérka. OJIEKTPOXUMHUYECKMH  psij

HaNpsHKEeHUH METAILIIOB

3.2

33

34

3.5

3.6

3.7

duznyecknue U XUMHUYECKUE CBOMCTBa MeTauioB. O0Imue crnocoObl MOTy4eHUs
MeTauioB. [ToHATHE O KOPPO3MH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U X TPUMEHEHHUE B

OBITY U IPOMBIIITIEHHOCTH

[Ilenounsle MeTauibl: nosoxkeHue B llepuonnyeckoil cUCTEME XMMHYECKUX
anemenToB JI.MI. MeHneneeBa; cTpoeHHE UX aTOMOB; HaX0XKACHUE B IPHUPOJE.
@u3nyecKknue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
THJIPOKCUABI HAaTpus M Kanus. [IpuMeHeHHe IIeNouHBIX METalUIOB U MX

COE€IMHEHUN

[IlenoyHO3eMeNbHBIE  METAUIBl MarHMd W KaJbLUUH: IIOJIOXKEHHE B
Ilepnonnueckoi cucreme XxuMu4deckux aaneMeHToB /1.1, MenaeneeBa; ctpoenue
HUX aTOMOB; HAXOXKIACHUC B IPUPOJC. duznyeckne U XUMHUYSCKHUE CBOMCTBA
MarHus ¥ Kanblius. Baxselmme coequHEHUs KaiablMsa (OKCHJ, TUAPOKCHI,

comu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmoMuHui: monoxenue B Ilepuoauueckoil cucreMe XMMHUECKHX 3JEMEHTOB
J.. MenneneeBa; cTpoeHue aroma; HaxoXAcHHE B npupoje. dusnyeckue u
XMMHYECKHE CBOWCTBA aIFOMUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUAPOKCHIA

AJTFOMHUHHUA

Kene3o: nonoxenne B [lepuoanueckoi cucreme XuMuyeckux snemeHToB J[.M.
MeHnpeneeBa; CTpOGHHE aroMa; HaxXOoXJACHHE B mpupojae. Dusmueckue H
XUMHUYECKHE CBOMCTBa xkene3a. Okcunabl, Tuapokcuasl u conu kenesa(ll) u

xkenesa(lll), ux coctas, CBOMCTBA U MOJTyUCHUE

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMIJIEHHE C 00pa3ilaMHu METAIIJIOB U CILIABOB,
UX (PU3NYECKMMH CBOMCTBAMU; HM3Y4YCHHE PE3YyJIbTATOB KOPPO3UU METAIIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0COOEHHOCTEMH
B3aUMOJICCTBUSL OKCHJAa KajblUsi M HaTpus C BOJOM  (BO3MOXKHO

HCIIOJIB30BAaHHUC BI/II[COMaTepI/IaJ'IOB); HCCICIOBAaHUC CBOMCTB KECTKOU BOJbI,




4.1

mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUSI KAaYECTBEHHBIX PEAKIUil HAa HOHBI
(marnusi, Kanblusi, amoMuHud, uuHka, skeneza(ll) u »xenesa(Ill), memu(Il);
HaOJIO/IEHUE M OMKCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
Kamisg ©  Kaiublus  (BO3MOXXHO  HCIOJb30BaHUE  BHUIIEOMATEPHAIIOB);
uccienoBaHne aM()OTEPHBIX CBOMCTB THIPOKCHIA ANIOMHHHS W THUAPOKCUAA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxuenime MeTauibl 1
UX COCIMHEHUS

XuMUS 1 OKpY’Karomas cpeaa

HoBpie MaTepuanbl U TexHOJIOTHH. BelecTBa U Marepualibl B MOBCEIHEBHOM
JKU3HU 4esloBeka. XUMHUS U 3740poBbe. bezonacHoe Mcnoiap30BaHuE BEUIECTB U
XUMHUUYECKHX peakiuii B ObiTy. IlepBas moMolp npu XMMHUYECKHUX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  I'PaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxaroriei cpenst [1/IK. Ponb xuMuu B pemieHHH 3KOIOTHUECKUX MPoOeMm.
[TpupoaHble WCTOYHHMKH YTIJIEBOJOPONOB (yrojib, HPUPOAHBIN Ta3, HE(PTH),

MPOIYKTHI UX NEpepabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH 3KCIEPUMEHT: U3yueHHe o0pa3loB MaTepuanoB (CTEKIIO, CIIaBbI

MCTAJIJIOB, TOJIMMEPHBIC MaTepI/IaJ'IBI)



IMPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIEMOro
TpeOoBaHUS

1

1.1

1.2

1.3

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3y/bTaTaM
0a30BOr0 yPOBHSI OCBOEHHS OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpa3opanust Ha ocHoBe PI'OC

[Ipencrasienue:

O TM03HAaBAaE€MOCTU SIBICHUI MPHUPOABI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKHW KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTYyphl M MPaKTHYECKOU
NESTEIbHOCTH 4YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHUC MECTAa XUMHUHU CPCIU APYTUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX METOAaxX ITO3HaHHWsA, B TOM YHUCJIEC SKCIICPUMCECHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAaX HCCICAOBAHUA BCIICCTB U HUIYUYCHHA
XHUMHUYCCKUX peaKI.[PIfI; YMCHUC HCII0Jb30BAaTh MOACIN HJIA

00BSICHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATHHON JAEITeTbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha JIOCTHIKCHHSIX
XMMHUYECKOH HAyKH, YTO TO3BOJHMT OOYYAIOIMMCS pPaccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyaymiel mpodecCHOHANbHON AeATeIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHU KakK NMPO(UIBHOTO MpeaMeTa

MIPH TIEPEX0/I€ Ha YPOBEHBb CPETHETO 00IIIeT0 00pa30BaHMs

2.1

Brnanenne cucteModl XMMHMUYECKMX 3HAHUHM M YMEHHE IPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHHI>i, KOTOpAas BKIIFOYACT:

BOXHCUIINE XUMHUYECKUE TOHATHS: XUMHUECKUH OSJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIOYKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJHAs CMECh, OTHOCHTEIBHBIE aTOMHAasi W MOJICKYIISIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAS Macca, MOJIIPHBINA
00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peakiusi, peaklUh COCIUHEHUS, PEaKUWU Pa3JIOKECHUS, pPEaAKIHH
3aMeIleHNs, peakuuu oOMeHa, TerwioBod 3¢ddekT peakimu, 5K30- U
SHIOTEPMHUYECKUE DPEAKIIMH, PACTBOP, MaccoBas MOJS XHUMHYECKOTO
JJIEMEHTa B COSAMHEHUM, MacCOBast IOJI U MPOLIEHTHAsT KOHIICHTPAIIUS
BEILIECTBA B PACTBOPE, AJIPO aTOMA, AIEKTPOHHBINA CIIOM aTOMa, AaTOMHast

Op6I/ITaJ'IL, paaunyCc aroma, BaAJICHTHOCTb, CTCICHb OKUCIICHUA,



22

2.3

XUMHYECKAsl CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HETIOJIApHAs
KOBAJICHTHAsI  CBsI3b, MOHHAas  CBs3b, METaLIM4eCKas  CBA3b,
KpUCTa/LIM4YecKass peleérka (aToMHas, MOHHAs, MeTauIMJyecKas,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JUCCOIMALMs, pEeakUud HOHHOro oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLIMM,  OKUCIUTENb U
BOCCTAHOBHUTEJb, OKHCIIEHUE W  BOCCTAHOBJICHHE, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpAaTHUMbIE pEaKIIUH,
CKOpOCTb XMMMYECKOW peaknuu, karanuzarop, IIJK, xopposus
METAJUIOB, CILIABbI

OCHOBOIOJIAraroIUe 3aKOHbl XMMHH: 3aKOH COXPAHEHHS MAcCChl,
nepuonnueckuii 3akoH J[M. MennaeneeBa, 3aKkOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJIIDHAas ~ TeOpus,  TEOpHs

SHCKTPOHHTHHGCKOﬁ JUCCOMHMal1

3.1

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE MPABUIILHO MCIIOIh30BaTh H3yYEHHBIC BEIIECTBA U MaTepUaIbl
(B TOM 4HCIIe MUHEPAIbHBIC YAOOPEHUS, METAIBI W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOIHBIX HCTOYHUKOB YTIEBOJIOPOIOB
(yrms, mpupogHOTo rasza, HeTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
MPOU3BOJICTBE M TMOHUMAaHHE 3HAYCHUS KHUPOB, OCITKOB, YIIIEBOJOB
JUTSL OpraHu3Ma YeJIOBEeKa; YMEHHE MTPOTHO3UPOBATh BIUSHHUE BEIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M YCJIIOBCKA MU OKPYKAIOIIYHO

MIPUPOJIHYIO CPEY

3.2

3.3

34

YMCHUC HHTCIPUPOBATD XUMHWYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTrUx

y4eOHBIX MPEIMETOB

HaJIMYME OIbITa pabOTHl C PAa3IMYHBIMM UCTOUYHUKAMHU HMH(OpMAIUH
0 XUMHUU (HayyHas M HAYYHO-IIOMYJISpHas JUTEpaTypa, CIOBapH,

CIPaBOYHHUKH, HUHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHNBATb I/IH(bOpMaHI/IIO O BCHICCTBAX, HX
IMPpEBPALICHUAX u MPAKTUICCKOM MMPUMCHCHUHN u YMCHHUEC

HCIIOJIB30BaTh €€ I peuICHusd y‘le6HO-HO3HaBaTeHLHBIX 3aga4
BJ'Ia,I[eHI/Ie OCHOBaMM TOHSITHHHOTO ariIapara U CHUMBOJIHYCCKOI'O

A3bIKa XMMUH JUISI COCTaBIeHUS (HOPMYS HEOPraHWYECKHX BEILECTB,

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMH XHUMHYECKOH




HomeHknatypsl (IUPAC u TpuBuaibHON)

YMeHue oOBSCHSATH CBSI3b TMOJIOKEHUS 3MeMeHTa B [lepuomudeckoit

CUCTEME C YHUCJIOBBIMU XApPaKTCPpUCTUKAMU CTPOCHUA aTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsn sjapa, oOiee 4Yucio
ANEKTPOHOB), paCHpelieICeHHeM DJIIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAITUS U KAJTBIIHS
IIpencraBinenne O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB (pajyC aTtoMma, 3JEKTPOOTPHUIATEIHHOCTD),

6 MPOCTBIX W CJOXHBIX BEIIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
[lepuonamnueckoit cucremMe (B MajblX TNEpPHOJAX H  IJIABHBIX
MOATPYIIAax) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue knaccuuuupoBarth:

7.1 XUMUYCCKUEC FIICMEHTBI

7.2 HEOPraHUYECKHE BEIICCTBA

7.3 XUMUYECKUE PEaKLUU

8 YMeHue onpenensTs:

g1 BAJICHTHOCTh M CTETIIEHb OKHCIICHHS XUMHUYECKHUX DJIEMEHTOB, 3apsiI

' HOHA

g2 BUJT XMUMHUYECKOH CBSI3M W THUN KPUCTAJIMYECKOW CTPYKTYphl B

' COCAUHCHHIX

8.3 XapaKTeP Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHH )

8.4 OKHCJIMTENIb 1 BOCCTAHOBUTEIH

9 YMeHne xapakTepu30BaTh PU3NIECKUE U XUMUYECKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aimas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, Kaaud, MarHWi,
KaJIBITAH, aTFOMHHHH, JKeJIe30)
CJIIOKHBIX BEIECTB, B TOM 4YHCIIE HX BOJHBIX pPACTBOPOB (BOJA,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIbI M THAPOKCHJIBI

97 metamwioB [-ITA rpynn, amomunus, meau (I1), nunka, xenesa (I u

' IIT), okcunpr yriuepoaa (I u IV), kpemuns (IV), azora u dhochopa (111
u V), cepst (IV u VI), cepuucras, cepnas, a3oTucras, a3oTHasd,
dbocdopHas, yronbpHas, KpeMHUEBAsE KUCIOTA U X COJIH)

93 MPOTHO3UPOBAaTh M  XapaKTePU30BaTh CBOWCTBA  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B



3aBUCUMOCTHU OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHNYICCKUX

MIPEBPALICHUH B pa3IMYHbIX YCIOBUSIX

YMeHue cocTaBiIsTh MOJIEKYJIIPHbIE U HOHHBIE YPaBHEHUS peakluid, B

10
TOM YHUCIIE:
10.1 peaxkiuii HFOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH
103 WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOWMCTBA M3YYEHHBIX KIJIACCOB
' (TpyI) HeOpraHU4YEeCKUX BEUIECTB
104 MOATBEPKIAIOIIUX FEHETUUECKYIO B3aUMOCBS3b MEKIY HUMU
11 YMeHnue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEILECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSIUHEHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM Ta30B
114 [0 ypaBHEHHUSM XHMHUYECKHX pPEaKIUid U HaXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WM IPOJIYKTOB PEaKIUU
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMM  METOJAMHM  HAay4YHOTO  TMo3HaHus  (HaOdroAeHue,
1 U3MEpPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE) ITPU U3yUYEHUH BEIIECTB U
' XUMHUYECKHUX SBIICHUH; YyMeHue chopMynupoBaTh MpodiieMy u
MIPEJUIOKUTH ITYTH €€ peIIeHus
122 0e3omacHOil pabdOTBI C XWMHUYECKUMH BEIIECTBAMH, XHUMHUYECKOU
' MOCYAOH U TabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMu O€30MacCHOTO OOpAIlEHHs C BEIIeCTBAMHU, UCTIOIb3YEeMbIMU
B MOBCEIHEBHON JKU3HU, MPaBUJIAMHU MOBEJICHHS B LENISAX COCPEIKEHHS
123 3I0POBbSI U OKPY)KAIOLICH NPUPOIHONW cpelbl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3ACHCTBHSI Ha JKHUBBIE OPraHU3MBI ONPENCIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS] U MPEAOTBPAILIEHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hanvnune mpakTHuecKuX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPHUMEHTOB:
M3Yy4YEeHHE U onmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE
13.1 C  (QU3MYECKUMH H  XUMHYECKHUMH  SIBICHUSMU; OIIBITHI,

WUTIOCTPUPYIOIIHNE MPU3HAKU TPOTEKAHNUS XUMHUUECKHUX PEeaKIIHii



13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

13.4

13.5

13.6

MIOJIyYUEHUE KHUCIOpOAA M HU3Y4YEHHME €ro CBOMCTB; IOJy4YE€HHE
BOJIOPOJA U M3YYEHHE €ro CBOMCTB; MOJYYEHHE YIIEKHUCIOTO rasa u

HU3YUYCHHUC €TO CBOI\/'ICTB; MMOJIY4YCHHUEC aMMHAKa U U3YUYCHUC €TO CBOMCTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM  JIOJIEH

paCTBopéHHOFO BCIICCTBA

IIPUMEHEHHE UH/IMKATOPOB (;1akmyeca, METHJIOpaHkKa u
¢deHondranenna) i ONpeesIeHUs] XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIejo4ei

WCCIIEZIOBAHUE M ONHMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHUE B3aWMOJCHCTBHS KHUCIOT C METaJIaMH,
OKCHUJAMH  METAJJIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMHM; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajla JpPYrMM M3  pacTBOpa  COJIH;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMUHUS U

IIUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4 IO TeMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COCHHHCHHﬁ)); ((3JI€KTpOJ'II/ITI/I‘leCKa$I
JUucconuanus, «Baxneimue HEMETalIbl H HUX COCOAUHCHUA,

«Baxxuelnine MeTayUIbl U UX COCTUHECHUSI

13.8

14

14.1

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPHU3HAKU
MPOTEKAHUsI peakluii MOHHOTO OOMEHa; KauyeCTBEHHBIC pEakldy Ha
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HOHBI: XJOPHI-, OPOMHI-,
wonun-, cyinbdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-aHUOHEI,
THIIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJblus, aIFOMUAHUS,

xkenesa (2+) u xenesa (3+), meau (2+), UHKA
Ymenue:

NPEJCTaBIATh PpE3yNbTaThl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaOJIMIl M BBIABIATHE 3MIMPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3W MCKAY PCaJIbHO Ha6JIIOZIaCMI)IMI/I XHUMHUYCCKUMU
ABJICHUAMU U ITPpOHECCaMU, IIPOUCXOAAIIUMHU B MAKPO- H MUKPOMHUPCE,

OOBSICHATH MPUYMHBI MHOTO0OPAa3Hsl BELIECTB



IHHEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

[IepBoHayanbHbBIE XUMUYECKUE TTOHATHS

Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMmecei

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3ieMeHThl. CHMBOJIBI XUMHYECKHX
371eMeHTOB. [IpocThie U C10KHBIE BEIIECTBA.

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHX SJIEMEHTOB.
CreneHb OKUCIEHUS

3aKOH TIOCTOSHCTBAa cocTaBa BeniecTB. OTHOCHTENBHAs aTOMHas Macca.
OtHocuTenbHas MOJEKYJIsIpHas Macca. MaccoBasi J0JiI XHUMHYECKOTO

9JICMCHTA B COCIMHCHNH

KonudectBo BemectBa. Mok, MomnsipHas Macca. MomsipHbIii 00bEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUMHUIL] BCIICCTBA

1.6

Dduznyeckue U XUMHYECKHE SIBJICHUSI. XUMHUYECKas pCaKknus n eé IMPU3HAKH.

3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKHUE YPaBHEHUS

2.1

22

2.3

[Iepnonnueckuit 3axkoH u Ilepuonnueckas cucreMa XMMHUYECKUX DJIEMEHTOB

J.M. MenpneneeBa. CTpoeHHe aTOMOB

[lepuoanueckuit 3akoH. Ilepuoguueckas cucteMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. Ilepuoast u rpynmbl. @U3HUECKHAN CMBICI TOPSAKOBOTO

HOMCpa, HOMCPOB IICpuoaa U I'pyIIibl 3JICMCHTA

Ctpoennie aroMoB. CocTaB aTOMHBIX siiep. M3oromnbl. Dnektponbl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XWMHUYECKUX DIIEMEHTOB

[Tepuonuueckoit cucremsl [I.1. Menaeneena

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, Kayus, KaJbLHs (panuyca aTOMOB,
INEKTPOOTPHULIATETLHOCTH, METANTNYECKIX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCAUHEHHUM B COOTBETCTBUM C TIOJIO)KEHHMEM  DJIEMEHTOB B

HepI/IO,Z[quCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumudeckasi cBsi3b. KoBasieHTHast (ToJisipHass W HETOJSpHAsi) CBS3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMUYECKUX  3JIEMEHTOB. VOHHas  CB3b.

Merannnueckas cBsI3b



3.2

4.1

Tumel KpUCTAIIMYECKUX pEHIETOK (aToMHAas, WOHHAs, MeTaJuIM4yecKast),
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIETKNA U BUIA

XUMHYECKOM CB3U

Baxuelime npencTaBUTENM HEOPraHMYECKUX BemlecTB. Hemeramnsl U ux

COCOAUHCHUA. Meramisl 1 uX COCAUMHECHUA

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX COEIWHEHHH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCIIOTHBIE, am(poTepHBbIEC) u
HecoJeo0pa3yrolne; OCHOBaHUM (IIEI0YM U HEpPACTBOPUMbBIE OCHOBAHMS);
KUCIIOT (KHCIOPOJCOAEpKAIMe M OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); coJiel (CPeHUX U KUCIIBIX)

4.2

4.3

4.4

4.5

4.6

4.7

@uU3NYEeCKUe M XUMHYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:
BOJIOpPO/Ia, XJIOpa, KUCIOpO/a, cephl, a30Ta, hochopa, yriepoaa, KpeMHHS
®uU3NYECKUE U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHS,
HaTpUs, KaJus, MarHus H KaJIbIIHS, AJTFIOMUHUA, JKenesa.
DIEKTPOXUMHUYECKUH Psi/i HATPSHKEHU METAJIOB

du3uyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEIUHEHMI
HEMETAJUIOB: XJIOPOBOAOPOAA, CEPOBOAOPOAA, aMMHAKA

du3nyecKnue U XUMUYECKHE CBOWCTBA OKCHAOB HeMeTalioB: cepsl (IV, VI),
azota(Ill, IV, V), dochopa(lll, V), yraepoma(ll, 1V), xpemausa(IV).
[TonyyeHue OKCHI0B HEMETAIIIIOB

Xumunueckue cBoiictBa okcuaoB: MetaiioB IA—IIIA rpymm, mmnka, meau(ll) u
xenesa(ll, II). TTomydyenne oKCUAOB METAILIIOB

XUMHYECKHUE CBOWCTBA OCHOBaHMM W aM(OTEPHBIX TUIPOKCUAOB (Ha
npuMepe TUIPOKCUIOB alFOMHUHUSA, *Kele3a, uHKa). [lomyyenne ocHoBaHMi

¥ aM()OTEPHBIX THIPOKCUIOB

4.8

4.9

4.10

4.11

OO6mme XUMHYECKUE CBOICTBa KHUCJIOT: XJIOPOBOJIOPOJIHOM,
CEPOBOIOPOAHON, CEPHUCTON, CEPHOM, a30THOU, (HOCHOpPHOU, KPEMHUEBOM,
yrosibHON. OcoOble XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU U

a30THOU KucHoT. [lomyyeHue KUCIoT

OO0mue XuMHYECKHE CBOMCTBA cpenHux coiei. [Tomyuenue conei
[Tonydenue, cobupaHue, pacrno3HaBaHUE BOJOPOAA, KHUCIOPOJa, aMMHAaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu

[TonyyeHue amMmuaka, CEpHOM M Aa30THOM KHCIOT B IPOMBIIUIEHHOCTH.

OO6mme cnocoOb! MOTYyYSHUST METAJLIOB



4.12

5.1

5.2

I'eneTnueckas CBA3b MCKAY KlIaCCaMU HECOPTaHUYCCKUX COE€IUHECHUI
XUMHYECKHE peaknuuunu

Krnaccudukanys XuMHYeCKUX peakIfil Mo pa3IMyHbIM MPU3HAKAM: 110 YHCITY
U COCTaBY YYacTBYIOLIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3 deKTy, Mo

W3MEHEHUIO CTeIICHEN OKHUCICHUS XUMHUYECKUX AJIEMEHTOB

TennoBoil >ppekT XUMUYECKON peakluu, TePMOXUMHUECKUE YpaBHEHMS.

DK30- U 3HJI0TEpMUYECKHE peaklnuu. TepMoXuMuiecKke ypaBHEHHUs

53

54

5.5

OKI/IC.HI/ITGJII:HOBOCCTaHOBI/ITeJII:HLIe peaKLII/II/I. OKI/ICJII/ITCHI/I n
BOCCTaHOBUTENHU. [Ipoliecchl OKHUCIEHHS U BOCCTAHOBJICHHS. DJIEKTPOHHBIN

0anaHc OKMCIUTEIbHOBOCCTAHOBUTEIIBHON PEAKLIUU

Teopuss  BIEKTPOJUTUYECKONM  JUCCOLHMALUU. Katuownsl, AHHWOHBI.
DNEKTPOIUTHI U HEIIEKTPOIUThI. CHIIbHBIE U c1a0ble 3JeKTpOoauThl. CTeneHb

JAUCCOoMan

Peakmuu nonHOrO oOmeHa. YcinoBus MMPOTCKAHUA peaKuHﬁ HMOHHOTI'O 06MeHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPABHCHUA peaKuHﬁ

XUMUA U OKpYKaroas cpeaa

6.1

6.2

6.3

6.4

6.5

BemectBa n martepuanbl B ITOBCEJHEBHOM JKM3HU 4YelOBeKa. beszomacHoe
UCIIOJIb30BAaHUE BELIECTB U XMMHUYECKUX PEaKIUi B J1abOpaTopuu U OBITY.

HepBas[ IMoMOIIb IMPU XUMHYCCKUX OKOraXx U OTPABJICHUAX

XUMUYECKOe 3arpsi3HEHHE OKpYKarouleil cpeabl (KHCIOTHBIE —JI0XK[IH,
3arpsi3HEHUE TIOYBBI, BO3AYyXa M BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAIICHUS
[IpenenpHas momyctumasi kouueHntpanus Bemects (ITK). Ponp xumuu B
pEIIEHUU DKOJOTUYECKUX MpoOsieM. YCHIIeHHe NapHUKOBOTO 3(deKTa,

pa3pylieHue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COCIUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CENbCKOM Xo3siiicTBe. IlpumeHeHune
METAJIJIOB M CIUIaBOB (CTallb, YyTyH, JIIOpATIOMUHHUI, OpoH3a) B OBITY H
OPOMBIIUICHHOCTH WX coenuHeHuil. [loHsTHe O KOppO3MH METANIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU

[IpupoaHble MCTOYHUKH YTIEBOAOPOAOB (yroilb, MPUPOIHBIA Ta3, HE(DTH),
NPOAYKTHI X TiepepaboTku (OeH3HH), X POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHBIE TMOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoga (MeTaH, 9TaH, JTWIEH, aleTHICH, 3TaHOJ, TJHMLEPHH, YKCyCHas

kuciota). [loHsTHE O OHMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OesKax,



7.1
7.2
7.3

YIJIEBOJIAX — M X POJIM B KU3HU YEJIOBEKA

PacuéTnr:

o popMyaM XUMHYECKUX COSTUHEHUI

Macchl (MaccoBO) 1O PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHYCCKUM YPAaBHCHUSAM
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