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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1o XMMHM Ha ypPOBHE OCHOBHOTO O0OIIero oOpa3oBaHMs COCTaBlIEHA Ha OCHOBE
TpeOoOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obpazoBanusi, npeacrasieHHbX B @I'OC OO0, a takxke Ha OCHOBe (eaepanbHON paboyeil mporpaMMel
BOCIIUTAHMS U C YUETOM KOHIICTILIMU IpernojaBaHus ydyeOHOro mpeamMera «XuMus» B 00pa3oBaTeNIbHbBIX
opranusanusax Poccuiickoit denepanun.

[IporpaMma no xumuu Ja€T MpeCTaBICHUE O LENsIX, OOIIel cTpaTeruy 00y4eHUs, BOCIIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMHU Y4YeOHOTIO IMpEeaMeTa, yCTAaHABIUBACT 00s3aTelIbHOE MPEIMETHOE
coJiepKaHue, MpeaycMaTpUBAeT PaclpeAesIieHHe €ro Mo KjiaccaM M CTPYKTYpUpPOBaHHE IO pasjesiaM U
T€MaM MpOrpaMMbl IO XUMHH, OINPEACNAET KOJWYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTUKHU
CoZlepKaHUs, PEKOMEHAYEMYIO IOCIEAOBATEIBHOCTh M3YyYEHUS XUMHUU C YYETOM MEXKIPEIMETHBIX M
BHYTPHIIPEIMETHBIX CBS3€H, JIOTWKH Y4eOHOTO IPOLecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaromuxcs,
orpezensieT BO3MOXKHOCTH IpeaMeTa AJsl peau3aluyd TpeOOBaHUN K pe3ylbTaTaM OCBOCHMSI OCHOBHOMU
00pa3oBaTeNpHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbrataM OOyueHHUsi XMMHHM Ha YpOBHE Ilelied M3ydeHHUs MpelMeTa M OCHOBHBIX BHUIOB y4eOHO-
MO03HABATEIBHOM JESITETPHOCTH 00YUYAIOIIErocs I0 OCBOCHUIO YUEOHOTO COEPIKAHMS.

3HaHHEe XUMHH CIY>KUT OCHOBOM 11 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
NPEJCTaBICHUNA O MaTepHajJbHOM EIWHCTBE MHpPa, BAXKHYIO POJb HUrparOT (GopMHUpYEMBbIe XHMHUEH
MIPEJICTABICHUS O B3aMMOIPEBPAICHUSIX SHEPTUH U 00 SBOIIOIUH BEIIECTB B MPUPOJE, O MYTAX PEIICHUS
JI00ABHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUILIEBON U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3alid BO3MOXKHOCTEH JJisi CaMOpa3BUTHS U (OPMHUPOBAHUSA KYIbTYPHI
JUYHOCTH, €€ o011ei 1 (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ1 B (JOPMHUPOBAHHNE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroMXCsl, HABBIKOB
X CaMOCTOSITEIbHOM Y4eOHOUM JesTeNbHOCTH, 3KCHEPUMEHTAIbHBIX W MCCIEI0BAaTENbCKUX YMEHUH,
HEOOXO/MMBIX KaK B [IOBCEIHEBHON KM3HHU, TaK U B MPO(PECCHOHATBHON 1eATeIbHOCTH;

3HAKOMUT CO CHenu(UKON HAyYHOrO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIAJAa Ha
€IMHCTBO MPUPOJBI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (OPMHPOBAHUU €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

CrocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIMUECKOE 00pa30BaHNE 00ydaroInXCsl.

JlaHHBIe HampaBJeHUs B OOYUYEHUM XUMHH O0ECIEeUMBAIOTCS CHEeUU(UKON copepikaHus ydeOHOro
IpeIMeTa, KOTOPBIH ABIISETCS MEeJaroriuecky aJanTHPOBaHHBIM OTpaKeHUEM 0a30BOM HAyKHM XMMUU Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIO 00IIero o0Opa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
00y4aroIUMHUCS CUCTEMBbl TEPBOHAYAIBHBIX MOHATUN XHMHH, OCHOB HEOPraHWYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CrpykTypa cofep:kaHusi MporpaMmbl 0 XUMHUHM CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTI'O MOJIX0Aa K
e€ uzydenuto. CoziepikaHue CKIIAJbIBAETCS U3 CUCTEMBI MMOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI MOHATUNA O XUMUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeACTaBIIEHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.

Teopernueckre 3HaHMs pacCMaTPUBAIOTCS HA OCHOBE 3MIIMPUYECKH IOTYYEHHBIX U OCMBICIIEHHBIX
(hakToB, pa3BUBAIOTCA MTOCJIEOBATEILHO OT OJTHOTO YPOBHS K APYrOMY, BBIIIOJIHAS QYHKINU OOBSICHEHUS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOYKHOCTEW NMPAKTUYECKOTO NPUMEHEHUS U IOIy4EHUS
M3y4aeMbIX BEILIECTB.

OcBoeHme NporpaMMbl IO XUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAyYHON KAPTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOUN MPUPO/BI, IIEHHOCTHOTO OTHOIIEHUS K
HAayyHOMY 3HAHHUIO M METOAAM IIO3HAaHUS B Hayke. M3ydeHne XMMHMM IPOUCXOAUT C IPUBICUEHHUEM



3HaHUH U3 paHee M3Y4YCHHBIX y4eOHBIX mpeameToB: «OKpyxaromuil Mupy, «buonorus. 5—7 kimacce» U
«®Pu3uka. 7 Kiace».

[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpMUpOBAHHE 3HAHUNH OCHOB XHMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMUS, NMPAKTHUYECKOW JEATENbHOCTH 4YEJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3ajaua y4eOHOro HpeaMeTa COCTOMT B (DOPMHPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAaHUH — BaKHEMIIMX (aKTOB, IOHATHH, 3aKOHOB M TEOPETHUYECKUX IOJOXKEHUH,
JOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B MPUOOIICHUH K HAYYHBIM
METOAAaM IO3HAaHUsS IPU HM3YYEHUU BEIIECTB U XUMMUYECKUX peakiuil, B (HOpMUPOBAHMM U Pa3BUTUU
MO3HABATENIBHBIX YMEHUH U UX MPUMEHEHHU B Y4eOHO-ITO3HABATEIbHON M y4eOHO-HMCCIIE0BATEIbCKOM
JesTeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 00pallleHus C BEIIECTBAMH B TIOBCEHEBHOM JKU3HU.

[Ipu n3ydeHUH XMMHUM Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs BaXXHOE 3HAYEHHME ITPUOOpPETH
TaKHe LEeNH, KaK:

— (QopMHpOBaHUE HHTEIUIEKTYAJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMo00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IPHUHATHIO PEIIEHUH, CIOCOOHOM aanTUpoOBaTbCcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

—  HalpaBJIEHHOCTb OOy4eHUs Ha CHUCTEMaTHYecKoe MpuoOlIeHHe oOyyarolmuxcs K
CaMOCTOSITENILHOW ITO3HABATENBHON JEATENIbHOCTH, HAYYHBIM METOJaM TI0O3HaHUS, (OPMHUPYIOUIHM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEHM K XUMMUU;

— ofecriedeHHe  yCJIOBHUH, CIOCOOCTBYIOIIMX  HIPUOOPETEHHIO  OOYYAaIOIUMHUCS  OIBITa
pa3sHOOOpa3HON JEATeNbHOCTH, TO3HAHUS M CaMOIIO3HAHMS, KIIOUYEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESTEIBHOCTH;

— (hopmupoBaHue o0mEel (QYHKIMOHAIBHOW U €CTeCTBEHHO-HAyYHOW IPAMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSCHATH M OLIEHUBATH SIBIICHUS OKPYXKAIOLIEr0 MUPA, UCIOJIb3YS 3HAHUS U OIIBIT, [10JIyYE€HHBIE
IpU U3YYEHUU XUMMH, IPUMEHATh UX NPH PEUICHUU MpOoOJieM B IOBCEIHEBHOW JKU3HU U TPYAOBOM
NeSITENIbHOCTH;

— ¢opmupoBaHHe Yy OOYydYalOUIMXCS TYMAaHUCTHMUECKUX OTHOIIEHUHM, MOHMMaHMs LIEHHOCTH
XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKHU HKOJIOTHYECKH I1eJIeCO00pa3HOro MOBEACHUSI B OBITY M TPYIAOBOM
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYUYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHHS OOILEYEIOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JAJIbHEHIIET0 00y4YeHHUSI.

OOmiee yMCIO YacoB, OTBEAEHHBIX JUISI M3Y4YEHUS XMMHUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusl, coctaBiuseT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B HeZleNo0), B 9 kiacce — 68 yacos (2
yaca B HEJICITIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMuM B KU3HM 4YelOBEKA. XMMHS B CUCTEME HayK. Tena M BeUlecTBa.
@duznueckue CBOWCTBA BEIIECTB. ArperarHoe CocTosHHe BemlecTB. [IoHATHE O MeTonax MO3HaHUs B
xuMuu. Yncreie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMHYECKUE 3JeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocTeie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAs aroMHas Macca. OTHocHUTenbHAs MOJIEKYJsIpHas macca. MaccoBas
JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemecrBa. Moabs. MomsipHas macca. B3auMOCBSA3b KOJIMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COSTUHEHHIA.

du3nyeckue U XUMUYECKUE sBJICHUSA. XUMHUUYECKasi peaklus U €€ NMpU3HAKU. 3aKOH COXPaHEHUS
Macchl BeHIeCTB. XuMHUYeckue ypaBHeHusa. Kiaccudukamus XUMHUYECKMX peakuuid (COeAMHEHUS,
pasnioKeHus, 3aMeIeHns, 0OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOHM MOCYAOH, IpaBuiiaMu paboThl B JIaOOpaTOPUU U IpUEMaMu 0OpaIleHUs]
c JnabopaTopHbIM OOOpyJOBaHMEM, H3yYe€HHE M ONHCaHWe (PU3MYECKUX CBOWCTB 00pa3loB
HEOPTraHMYECKUX BEIIECTB, HaONoJAeHHE (PHU3MUeCKUX (TUIaBJICHHE BOCKA, TAasHHUE JIbAa, pPacTUpaHUE
caxapa B CTyIIKe, KUIIEHHUE U KOH/ICHCAIUS BOJIbI) U XUMUYECKHX (TOpEeHUE CBEYH, TPOKATTMBAHUE METHOMN
MIPOBOJIOKH, B3aWMOJCHCTBHME MeJa C KHUCJIOTOW) SIBJICHHM, HAOJMIOJEHHE M OIKCAHUE TPU3HAKOB
MPOTEKAaHUS XUMUYECKUX PEaKIHil (pa3okeHue caxapa, B3auMOICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxxenue rugpokcuaa meau (1) mpu HarpeBaHuu, B3auMOJICHCTBHE JKeJie3a C PAaCTBOPOM COJH
menu (I), n3ydenue cnocoboB pas3zieneHus: CMeceil: ¢ OMOIIBI0 MarHuTa, (UIbTPOBAaHUE, BBITAPUBAHHUE,
TUCTWIUISILMS, Xpomarorpadus, TpOBEJEHHE OYKMCTKM IMOBAapEHHOM coyid, HAOIIOJAEHHE U ONUCAHHE
pE3YJIBTaTOB INPOBENEHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS] MAacChl, CO3JAHHME MOJEJeH
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aneMeHT u npocToe BeriecTBo. Haxoxnenue
KHCJIOPO/a B pUpOJie, GU3NUECKHUEe U XUMUYECKHe cBoWcTBa (peakiuu roperust). Okcunsl. [lpumenenne
kucinoposna. CrocoObl TOMy4YyeHHUs KHCIOopoaa B JabopaTopuu U MpoMblieHHocTH. Kpyrosopot
Kucaopoaa B npupoze. O30H — amoTponHas MOAU(UKALUSA KUCIOPO/a.

TemnoBoit  >PdexkT XUMUYECKOW peakluH, TEPMOXUMHUYECKHE ypaBHEHUS, 0JK30- U
SHAOTEPMHUUYECKUE peakUHUU. TOIUIMBO: yroip M MeTaH. 3arps3HEHUE BO3/yXa, YCUIEHHE NapHUKOBOIO
s dexra, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemecTBo. HaxokaeHue Bojopoia B Hpupoje, (pusnueckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CIOCOObI nonydeHus. Kucnotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckne cBorcTBa BOJIbl. Bona kak pactBopuTens. PactBopbl. HackllieHHBIE M HEHACHIIIIEHHBIE
pacTBopbl. PacTBopuMOCTH BelIeCTB B BoOJEe. MaccoBas J0isl BEIIECTBA B pacTBOpe. XUMHYECKHE
cBorctBa BoAbpl. OcHOBaHuA. Poinp pacTBOpOB B IpHpOJAE M B JKHU3HM 4YenoBeka. KpyroBopor BOJIbI B
IIpUpoE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudpukanus  Heopranmueckux  coenuHeHuil.  Oxcuabl.  Knaccudukamuss — OKCHAOB:
cosieoOpasymomne (OCHOBHBIE, KHCIOTHBIE, am@oTepHble) U HecosneoOpasyroume. HomenknaTtypa
okcu10B. dusznueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.

OcnoBanust. Knaccudukanus ocHoBaHMHN: MIETOYM U HEPACTBOPHMBIE ocHOBaHUS. HomeHkmaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocHOBaHUH.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kuciaot. @usnueckue 1 XMMUYECKHE CBOMCTBA
kuciot. Psana aktuBHoctu MmetauioB H. H. bekerosa. [losyuenue Kucior.

Comu. Homenkinarypa coneil. @uznueckue 1 XuMudeckue cBoictsa coseil. [lonydyenne coneil.

I'eneTnyeckas CBSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OIpe/eICHUE COJAEpKaHMs KUCIOpoJa B BO3JAyXe, NOJy4YeHHe, coOupaHue,
pacro3HaBaHME M U3y4CHHE CBOMCTB KHMCIOPOAA, HAONIOIEHHE B3aUMOJCHCTBUS BEIIECTB C KMCIOPOAOM
U YCJIOBHSI BOSHUKHOBEHHS U MPEKPAIICHUs TOpeHus (IoXapa), O3HAKOMJIEHHE ¢ 00pa3laMu OKCUIOB U
ONMCaHME HUX CBOMCTB, IOJlydeHHE, COOMpaHHE, pacllO3HaBaHME W HU3yYEHUE CBOMCTB BOJOpOJA
(ropenue), B3aumozeiictBue Bojgopoaa ¢ okcuaom wmenu  (ll)  (Bo3moxkHO —wucmosib30BaHUE
BUJIEOMATEPHAJIOB), Ha0JII0IeHHEe 00pa310B BEIIECTB KOJINYECTBOM | MOJIb, HCCIIeI0BaHUE OCOOEHHOCTEH
pacTBOpPEHMUS] BELIECTB C Pa3IM4YHON PacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEIEIEHHON
MaccoBOM J10J1eil pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METANIaMH (HATPUEM U KaJlbLIHEM)
(BO3MOXXHO HCIIONIb30BaHME BUICOMATEPHAJTIOB), HMCCIEJOBAHHWE OOpPA3LOB HEOPraHWYECKHX BEILECTB
pa3IMYHbIX KJIACCOB, HAOIIOJEHUE U3MEHEHUsI OKPACKU MHAMKATOPOB B PacTBOpax KHUCIOT U LIEJIOYEH,
u3ydyeHue B3aumozeicteus okcunga menu (ll) ¢ pactBopoM cepHOI KHCIOTHI, KHCIOT C METallJIaMH,
peakuuil HeUTpaau3auuy, OIy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METAIUIA JPYTUM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1au 110 TeMe «BajkHele Kiacchl HEOPraHUYECKUX
COCTUHEHUN.

Ilepuoanyecknit 3axkoH u Ilepumogmyeckass cucrema xumudeckux »djementros JI. M.
MenpesneeBa. Crpoenue aTroMoB. XuMHYecKas CBf3b. OKHCIMTEIbLHO-BOCCTAHOBHTEIbHBIE
peakuuu

IlepBble HOMBITKM KiIacCU(UKALUMU XUMMUYECKUX 3JeMeHTOB. lloHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHbIE META/UIbl, TaJOr€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

Ilepnonnueckuit 3akoH. llepnommueckas cucrema xumuueckux annemeHroB [I. M. Menneneesa.
Kopotkonepuonnas u jymHHOnepuoaHas Gopmsl [lepuoandeckoit cucteMbl XUMHUYECKUX JIEMEHTOB /1.
N. Menneneesa. Ilepuoael u rpynmnbsl. @U3HUECKUN CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB MEpHUOaa U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX szep. M3otombl. DnexTpoHbl. CTpOo€HHE 3IIEKTPOHHBIX
obosoyek aTromMoB mepBbix 20 xumuueckux snneMeHTOB llepumommueckoil cucremsl [I. . MenneneeBa.
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTa IO €ro IojokeHuro B Ilepumonmueckoinn cucreme 1. M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM U EPUOJIAM.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanyeckoil CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. [. . MenneneeB — yd€HBIN U Tpak1aHNH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAsh W HETOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp okwucieHus. OKHUCINUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. l[Iporecchl OKHUCIEHUS WU
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3yuyeHne oOpa3lloB BEILIECTB METAUIOB W HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHAA IMHKA C
pacTBOpamMH KHUCJIOT M IIEJOYel, MPOBEICHHE ONBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKLUi (TOpEHUE, peaKLUU pa3IoKEeHUs, COETUHEHMS).

Meostcnpeomemnuwie ceasu

Peanuzanus MEXNpeAMETHBIX CBSI3€M NPU M3YYEHMHM XMMHM B 8 KJIacCe OCYILIECTBIISIETCA 4EpE3
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, SBJISIONIMXCS CUCTEMHBIMU
JUIS OTZIEIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE IOHSTHS: HAYYHbIN (akT, TUIIOTEe3a, TEOPHs, 3aKOH, AaHAJIN3, CUHTE3,
Kjaccuukanus, MepuoAUNYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, U3MEPEHHUE, MOJEIb,
SIBJICHUE.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIbI, PaINOaKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUI 3apsl, BELIECTBO, TEIO0, O00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, ras,
¢u3nvecKre BEIMYUHBI, €IUHUIIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE31b1, COHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruzmpocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKuus



Ilepnonnueckuit 3akoH. llepuonmueckas cucrema xumudeckux asnemeHTtoB [[. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MECHEHHH CBOMCTB XMMHMYECKHX DJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kaius, KajblUsl M MX COEAUHEHUH B COOTBETCTBUU C TIIOJOKEHUEM DJIEMEHTOB B
Ileproanyeckoi cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHune BelecTBa: BUJIbI XMMHUYECKON CBA3M. THUIBI KPUCTANIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAIUNINYECKOU PEIIETKN U BUAA XUMUYECKON CBS3H.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHUX BEIIeCTB. XWMHUYECKHE CBOWMCTBA BEIICCTB,
OTHOCSIIMXCS K  Pa3JIMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHMM, TEHETHYecKas CBA3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XUMHYECKMX peakUuil MO pasiMyHbIM HpHU3HAKaM (IO YUCIYy U COCTaBy
YUYaCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 (EKTy, MO0 HM3MEHEHHIO CTEIEHEH OKHCIICHUS
XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTMMOCTH, MO Y4YacTHIO KaTajau3aTropa). DK30- M 3HIOTEpPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocT Xumuueckol peakuuu. IloHsTue 006 o0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX W TeTeporeHHbIX peakuusx. Ilonsrue o kartanuse.
[lonsTe 0 XuMu4yeckoM paBHOBecUHU. DaKTOPBI, BIUAMOIINE HAa CKOPOCTh XMMHUYECKOW peakUuu U
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  DJCKTPOHHBIM  OajaHC  OKMCIMTENIbHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBlieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 37IEKTPOTUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HERNEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMccOLMalMK BEIIECTB € Pa3jIMYHbIMM BUAAMHM XUMUYECKOW CBs3u. CTeneHb AUCCOLUALUU.
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI.

Peakuum wnoHHOro oOMeHa. YCIOBHMS NPOTEKaHMs pEakUUid HMOHHOIO OOMEHa, IOJHbIE H
COKpalI€HHbIE HWOHHBIE YypaBHEHHMs peakuuil. CBolicTBa KHCIOT, OCHOBaHMM M cojled B CBeTe
NpeJCTaBIeHUNH 00 3IIEKTPONIUTHYECKOM aucconuanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEUIETOK HEOPraHUYECKUX BELIECTB — METAIIIOB U
HeMeTalyioB (rpaduTa U anMasa), CJIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBaHHE 3aBHCUMOCTH
CKOPOCTM  XUMHYECKOW pEakIuu OT BO3ACWCTBHUS  pa3iMuHbIX  (AKTOpOB, HCCIEAOBaHUE
AJIEKTPONPOBOJIHOCTH PAacTBOPOB BEUIECTB, IpOIecca JUCCOLMALUU KHCIOT, IIEJIOYEed M COJed
(BO3MOKHO HCIIOJIb30BaHME BMJIE0 MATEPHAJIOB), MPOBEIECHUE OMNBITOB, WJUIIOCTPUPYIOLINX MPHU3HAKU
NpOTeKaHMUs peakluil MOHHOro obMeHa (oOpa3oBaHHME OCa/Ka, BbAEICHHME rasza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHne, peakiuu
pa3ioXKEeHUs, COCIMHEHUs), DPACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX
peaxkiuii Ha HOHBI, PEelICHHE SKCIIEPUMEHTAIBHBIX 3a/1au.

HemeTtayibl 1 MX coeIHHEHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE CTEHEHU
okucneHus. CTpoeHrne U (pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — I'aJOT€HOB. XUMHUYECKHUE CBOHCTBA
Ha IpUMepe XJopa (B3auMoIeHCTBUE C METAJUIAMH, HEMETaJlJIaMHy, 1eno4amMu). Xiaopoogopoa. ComnstHast
KHMCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4€HHE, NpuMeHeHue. [leiicTBMe xyopa M XJIOpPOBOAOpOJA Ha
OpraHu3M uesoBeka. BaxkHelne XJI0pUabl U UX HaXOXKJIEHHE B IPUPOJE.

OOmias xapakrepucTtika 31eMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CtpoeHne M (U3MUECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOpPOJa M CEpHI.
AnnotpornHele  MOAM(UKALMK KHUCIOpOJa M cepbl. XHMMHUYecKHe cBoicTBa cepbl. CepoBoaOpos,
cTpoeHue, (u3ndeckue M XUMUYeckue cBOMCTBA. OKCHIBI Cepbl KaK IPEACTABUTENN KHCIOTHBIX
okcuaoB. CepHas KHCIOTa, (PU3NYECKHE W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENs Kiacca
KHCJIOT W crnenuduueckue). XUMUYECKHE pPEeakluy, JIeXKallde B OCHOBE IMPOMBIIUIEHHOrO crocoda
MOJIy4eHUs1 CEpHOU KHUCHIOTHL. [IpumeHenue cepHoit kucinoThl. ConM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peaknus Ha cynbar-uoH. Haxoxxmenue cepbl U €€ COeIUHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpYKaoIllel Cpellbl COSAMHEHUSIMH Cepbl (KUCIOTHBIE IOXAM, 3arpsi3HEHUE BO3AYyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmiast xapakTepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTENIEHU OKHUCICHMs. A30T, pacHpoCTpaHEHHE B NpPUPOAE, (PU3MUECKHE U XHUMHYECKHE CBOMNCTBA.



KpyroBopor azora B mpupoae. AMMHUaK, ero (usuueckue M XMMHUYECKHE CBOICTBA, IMOJyuyeHHE U
npuMmenenue. Coiau aMMOHUS, UX (U3NYECKUE U XMMHUYECKHEe CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peaxius Ha MOHBI aMMOHUs. A30THasl KUCJIOTa, €€ MoJiydeHue, PU3NYECKUe M XUMUYECKHUE CBONCTBA
(obmue kak mpeAcTaBUTENS Kjacca KHCIOT U cnenuduueckue). lcnonab3oBaHue HUTPATOB U colieit
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YHOOpeHUi. XMMHYECKOe 3arpsi3HEHHE OKPYXKAIoIeH cpelibl
COCIMHEHUSIMH a30Ta (KUCIIOTHBIC MOIHM, 3arps3HEeHUE BO3AyxXa, MouBbl U BomoémoB). docdop,
aiotpornHbie Moaudukanuu Gochopa, dusmueckue u xumudeckue cporictsa. Oxcun docdopa (V) u
dbochopHas kucinora, Guanyeckue U XMMHYECKHUE CBOICTBa, mosydeHue. Vcnonabs3zoBanue ¢ocdaros B
Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIICHHs. YTIIEPOJ, aJUIOTPOIHbIE MOAU(HKALINHN, PACIPOCTPAHEHHUE B IPUPOAE, (PU3HUECKUe
U XUMHYecKkue cBoiicTtBa. Ancopouus. KpyroBopor yriepoma B mpupone. OKcuIbl yriepoja, uX
¢u3nyeckue M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha JXUBBIC OPraHU3MBI, MOJYyYCHHE M IPUMEHEHHE.
DKoJloruYeckue MmpoOJeMbl, CBsA3aHHbIE ¢ OKCcHUoM yriepoaa (1V), runmoresa rio0aabHOTO MOTEIICHUS
KJIMMaTa, NapHUKOBBIN 3 (deKkT. YTolbHas KUCIOTa U €€ COH, UX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
noyiyueHue u npumeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHBL Mcmonb3oBanue kapOOHATOB B
OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIUWHEHUSX yriepoaa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TTIMLIEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOUHUKH YITIEBOIOPOIOB
(yronb, mpupoAHbld Tra3, HEPTb), MPOAYKTHl HUX TMepepaboTku (OeH3WH), UX poib B OBITY U
IPOMBIIICHHOCTH. [oHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, O€NKax, yrieBoJax — M HX
pOJU B )KM3HM ueloBeka. MaTepuanbHOe €IMHCTBO OPIraHUYECKUX U HEOPTAaHUUECKUX COSIMHEHUN.

Kpemuuii, ero ¢gusnyeckue M XMMHUYECKUE CBOMCTBA, IOJiyueHUE U IpuMeHeHue. CoequHeHUs
KpemHHs B mpupoje. OOmmue mnpencraBieHuss o0 oxcuae kpemHus (V) um KpeMHHEBOW KHCTIOTE.
Cunukatel, UX UCHOJb30BaHUE B OBITY, B MPOMBILUIEHHOCTH. BakHelne CTpOUTeNbHbIE MaTEepPUAIIb:
KepaMHKa, CTEKJIO, LEeMeHT, OeToH, xkene300eToH. [IpoGieMbl 0e30MacHOro  MCHOIb30BAaHUS
CTPOMTENbHBIX MaTepUaIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTBHI, IPOBEACHUE
KAueCTBEHHBIX peaklMi Ha XJIOPUA-UOHBI W HAOMIOJIEHWE TMPU3HAKOB HX TMPOTEKAHUS, OMBITHI,
oTpaxawlue (uU3NUeckue M XUMHUYECKHE CBOWCTBAa TaJlOTEHOB W UX COEAUHEHMH (BO3MOXKHO
UCIIOJIb30BAHUE  BHICOMATEPHAIOB), O3HAKOMIICHHE C o0OpasliaMd XJIOPHIOB  (TaJIOTCHHUJIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMH cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUAIIOB),
HaOIo/IeHne mpoiiecca OOyIIMBaHUS caxapa MOoJ JEHCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI,
M3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI, TPOBEJCHNE KAaUECTBEHHON peaKuy Ha
cynbhaT-uoH M HaONIo/eHHWE TpU3HAKa €€ MPOTeKaHHs, O3HAKOMJICHHE C (PU3UYECKHMMH CBONHCTBAMH
azota, ¢pocdopa U UX cCoeqUHEHUN (BO3MOKHO HCIIOIH30BAaHUE BHICOMATEPHAIOB), 0Opa3llaMy a30THBIX
u ¢dochopHbIX ynoOpeHuil, mosyueHue, coOMpaHUe, paclo3HaBaHME W H3YYEHHE CBOWCTB aMMMaKa,
MIPOBEJICHNE KAueCTBEHHBIX peakluii Ha HMOH aMMOHMS U (¢ocdaT-HOH U U3yuyeHUE IMPU3HAKOB HX
NPOTeKaHMs, B3aUMOACUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C Meabl0  (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHANIOB), W3yUEHHE MOJENeld KpUCTAINIMYECKUX pelIETOK anMmasa, rpadura,
¢byniepeHa, 03HAKOMIICHHE C MPOIIECCOM aACOPOLIUU pAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, pacrno3HaBaHHe M U3yUYE€HUE CBOMCTB YTJIEKHUCIOrO
rasa, MpOBEJCHHE KAYEeCTBEHHBIX peaklMii Ha KapOOHAT M CUJIMKAT-WOHBI M H3y4yeHUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHME C  NOPOAYKIMEH  CHJIMKATHOM  TNPOMBIIUIEHHOCTH,  pElIeHHe
AKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHele HeMeTallIbl U X COeTMHEHUS.

MeTtanabl M UX COeIMHEHUS

OO0mas XxapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METa/NIOB Ha OCHOBAaHHWHM WX TOJOKEHUS B
[Tepuonuueckoit cucreme xumuueckux 3nnemeHToB [[. M. MenneneeBa u crpoeHust atomoB. CtpoeHue
MeTaJlJI0B. Merajuinyeckasi CBA3b M METAJUIMUECKas KPUCTAUINYECKas PEIETKA. DIEKTPOXUMHUYECKUN
psAn HampsDKeHuW MetauioB. Dusnyeckue W XMMHYECKHE CBOWCTBa MeTawioB. OOmuMe CcrocoObl
NOJTy4eHUs: MeTaiyioB. [IoHATHE O KOPPO3UM METaUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3HHU.
CrmuniaBsl (CTallb, YyTYH, TIOPATIOMUHUHN, OpOH3a) ¥ KX IPUMEHEHHE B OBITY U TPOMBITTUICHHOCTH.

[Ileounsle MeTaIbl: HOJIOKEHUE B lleprogudeckoll cucreMe XMMHMUYECKUX 3ieMeHToB J[. .
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHHe B npupoje. dusnueckue u XMMHUUYECKHE CBOMCTBA (Ha



npuMepe Hatpus U Kayus). OKCUJIBI U TUIPOKCUIBI HATpUs U Kanus. [I[puMeHeHune menouyHbIX METaioB
U UX COCIUHEHUN.

[[lenoyHo3eMenpHbBIE METAJUIBI MAarHuid M KalbLUi: ToyokeHWe B llepuomnueckor cucreme
xuMmuyeckux 3nemeHToB JI. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0X/AeHHE B pupoae. Pusnueckue
U XMUMHYECKHE CBOWCTBA MarHusi M Kajblivs. BakHelilne coequHEHUs] KabLUs (OKCUI, TUAPOKCHI,
comu). JKEcTKOoCTh BOJbI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMmunuil: nosnoxenue B llepuoauyeckon cucreme xumudeckux 3ineMeHToB 1. M. Menneneesa,
CTPOCHHUE aToMa, HaxoXaeHue B mpupoje. Pusnyeckne U XUMUYECKHE CBOMCTBA ATFOMHUHUSL.
AmdoTepHbIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: nmonoxenue B Ilepumonnueckoin cucreme xumudeckux sieMmeHtoB JI. M. Menneneesa,
CTPOCHUE aToMa, HaxoxJeHue B mpupoiae. dusmyeckue U XUMHUUYECKHE CBOMCTBa xene3a. OKCUbL,
ruapokcuibl u coiu xkenesa (1) u sxenesa (111), ux cocra, cBoWCcTBa U MOTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3namMi METalIOB U CIUIABOB, MX (PU3NYECKUMH CBONCTBaMH, H3Yy4eHUE
pe3yJabTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJB30BAHUE BHUICOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUS OKCHAA KaJbLIUS M HATPUS C BOAOW (BO3MOXKHO HCIOJb30BAHUE BUICOMATEPHUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHHUs Keje3a B KHUCI0opojae (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUi HA MOHBI: MarHusi,
KaJIbIIMS, aTlOMUHMS, 1MHKa, xene3a (1) u xxenesa (111), menu (I1), HaGaroeHre U ONMCaHKE TTPOLIECCOB
OKpalllMBaHUsl IJIaMEHM HWOHAMM HATpUs, Kalusig ¢  Kajblusd (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBAHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHIA AIFOMUHUS U TUJIPOKCUIA IIMHKA,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpy:KamoLmas cpeaa

BemiectBa u Marepuansl B HOBCEIHEBHOM JKU3HU YeloBeKa. bezonacHoe MCHob30BaHUE BEIIECTB
1 XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIIb Npy XUMHUYECKUX 0XKOTaxX U OTPABIICHUSX.

XUMHUYEeCKOoe 3arpsi3HeHHE OKpYyXKawlled cpenbl (mpeAenbHas JOMYyCTHMAas KOHIIEHTpAaIus
Beulects, nanee — [1/IK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MPoOIIeM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmuwie céasu

Peanuzarust MeXpeAMETHBIX CBS3€H MPH MU3YYCHUH XUMHH B 9 Kjlacce OCYIIECTBISCTCS 4Yepes
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUTSL OTJICTIBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0111e ecTeCTBeHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (akT, TUIIOTe3a, 3aKOH, TEOpUs, aHAINU3, CHHTE3,
KJIacCUpUKalys, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MU3MEPEHUE, MOJEIb,
SIBIIGHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MAaTEPUATIBL.

dusnka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMBI, PAJHOAKTHBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUU 3apsii, TPOBOJAHHUKH, TMOJYIPOBOIHUKH, AUDIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJlO, OO0BEM, arperaTHOe COCTOSIHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAINTNYECKasl pemI€Tka, CIUIaBbl, (U3MUYECKHWE BEIMYMHBI, EIUHHIBI H3MEPEHHS, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuHTe3, nbixanue, Ouocdepa, dIKocucTeMa, MHHEpalIbHBIE yA0OpeHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpAIbl, TOPHBIE MOPOMABI, IOJIE3HBIE HCKOMAEeMEbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JAUYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE PE3YNIbTAaThl OCBOCHHUS MPOrPaMMbI OCHOBHOTO OOIIEro 00pa30BaHMs JOCTUTAIOTCS B
X0Jile¢ OOYYeHHS XHMHH B CIMHCTBE Y4YCOHON M BOCIHMTATEIIBHOM JIEATEIBHOCTH B COOTBETCTBUHU C
TPAJAUIIMOHHBIMA ~ POCCHUUCKUMHU  COIMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH,
MPUHATHIMU B OOIIIECTBE MPAaBUIAMH M HOPMAaMH ITOBEACHHS M CITOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIMYHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTUBHBIX IICHHOCTHBIX OPUCHTAIUN U PACIIUPEHUE OIBITA JISATEIHPHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
YaCTH:

1) naTpruoTHYeCKOro BOCIUTAHMS:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICJTUIO, TTIOHUMAHUS 3HAYCHUSI XMMHYECKON HAYKH B JKU3HH COBPEMEHHOI'O OOIECTBA, CIIOCOOHOCTH
BJIQJCTh JIOCTOBEPHOHM HH(MOpMaNueld O TMepPeaOBbIX JOCTIIKECHUSAX M OTKPBITHAX MHPOBOM H
OTEYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MHUpa M OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABJICHHS O COIMAIBHBIX HOPMAax W IMPaBWJIAX MEKIUYHOCTHBIX OTHOIICHUN B KOJIJICKTHRBE,
KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Y4EOHOMCCIIEIOBATEIbCKON,
TBOPUYECKON M JPYruX BUJAX JACATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOMW NEATEIHHOCTH
IpU BBINOJHCHUN YUYEOHBIX, ITO3HABATEIBHBIX 3a/la4, BBIIOJHCHUU XUMHYECKHX OSKCIICPUMEHTOB,
CO3/IaHUU y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOITIOHMMAHHIO M B3aMMOIIOMOIIHM B IPOIECCE ITOM
y4eOHOU JIeATENIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE TOBEJICHHE W IOCTYIKH CBOUX TOBAapHINEH C
MTO3UITUU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIICICTBUN TTOCTYITKOB;

3) HEHHOCTH HAYYHOr'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIWH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABISIONIUE OCHOBY JJISl IOHUMAaHUS CYIIHOCTH HAy4YHOUN
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aHMMOCBS3SIX
YeloBeKa C MPUPOTHOM CPeloil, O pOJIM XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MMO3HABATEIFHBIC MOTHBBI, HAIIPABJICHHBIC HA MTOJIYYCHUE HOBBIX 3HAHUH MO0 XHUMHH, HEOOXOIUMEBIC
Ui OOBSICHEHHS HaONI0aeMbIX TMPOIIECCOB W SBIICHUM, TMO3HABATENbHOW, WH(OPMAIMOHHOW U
YUTATEIBCKON KYyJIbTYpPhl, B TOM YHCIIC HAaBBIKOB CAMOCTOSATEIHHOW pabOTHI C YYCOHBIMH TEKCTAMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUYECKUMHU CPEICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

WHTEpeC K OOYYEeHWI0 W TI03HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENBbCKONW NIEATENhHOCTH, K OCO3HAHHOMY BBHIOODY
HAIPABIICHHOCTH U YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEJICTBUN M HENPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYPEeHHS ), HEOOXOAMMOCTH COOJIFOACHHS MPaBHJI 0€30MaCHOCTH TIPH OOpaIlieHun
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K MPAKTHUYECKOMY M3YyUEHHUI0 MPOECCH U TpyAa pa3lIudHOrO poja, YBAXKEHHUE K TPYAY H
pe3ylibTaTaM TPYJIOBOW JEATSIBHOCTH, B TOM YHUCJIC HA OCHOBE MPHUMEHEHHUS MPEIMETHBIX 3HAHHH 10
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHUIYATHLHON TPACKTOPUH MPOIOIIKEHHS] 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHANBHON JEITeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJIalITHPOBAThCS B MPodecCHOHABHOM cpejie;

6) 3K0JI0rHYecKOro BOCIIMTAHUS:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJEC KaK MCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE
e CyIecTBOBaHMS, MOHMMAaHHUE IICHHOCTH 3I0pOBOTO W 0Oe30macHoro oOpas3a >XKU3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (U3MYCCKOMY MW IICHXHYECKOMY 3J0POBBIO, OCO3HAHUE IICHHOCTH
COONIOICHHUST TIPaBHJI OE30IMAaCHOTO TMOBEACHUS TpHU PadOTE€ C BEIIECTBAMH, a TAKKE B CHTYaIUsX,
YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIFOJICH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJTydaeMmble NpPHU W3YYCHHH XUMHH, JUIS PEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CpEoM, IJIS MOBBINICHUS YPOBHS 3KOJOTHYECKOH KYJIBTYPHI,
OCO3HaHUs TJIOOATFHOTO XapakTepa HKOJOTHYECKUX MNPOoOJieM W TMyTed HX PEeUIeHHS IOCPEICTBOM
METOJIOB XHMMHH, 3KOJOTHYECKOIO MBIIUICHHUS, YMEHHsSI PYKOBOJICTBOBATHCSI MM B IO3HABAaTENbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pE3YJIbTaTOB BBIACISAIOT 3HAYMMbIE Ui  (OPMHUPOBAHUS
MHUPOBO33PEHHUs OOIlIeHAYyYHbIEe MOHATHS (3aKOH, TeOpHUs, MPUHIIMI, TUIoTe3a, (HakT, cucreMa, mpolecc,
SKCHEPUMEHT U JIPYroe.), KOTOpPbIE HCIIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX IMpeIMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 3TUX MpeIMeToB (pOopMHUpPOBATH MPEACTaBICHUE O LEIOCTHOW HAYyYHOU
KapTUHE MHpa, ¥ YHUBEpCAIbHBIC YyYeOHBIC JCHCTBHUS (IMO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
pErylATUBHBIE), KOTOpble o0ecrneunBaroT (HOPMUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIILHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHUIO YU€OHOH 1A TebHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Joruyeckue aeiicTBus:

YMEHHSI UCTOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHHM: PAaCKpHIBAThH
CMBIC]T XMMUYECKUX MOHATHM (BBIACIATh UX XapaKTEpHBbIC MPU3HAKW, YCTAHABIMBATH B3aWMOCBS3b C
OPYTUMU TOHSTHSMH), HCIOJIb30BaTh TMOHATUS i OOBSCHEHUS OTHCNbHBIX (DAaKTOB U SIBJICHHIA,
BEIOMpATh OCHOBAHUS M KPUTECPUU JUIS KIACCU(PUKAINNA XUMHUSCKUX BEIICCTB U XUMHUYCCKHX PEAKITUH,
yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBS3M MEXAY OOBEKTaMHM HW3YYEHHUS, CTPOUTH JIOTHYECKHE
paccyxnenust (MHIyKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), IeJIaTh BEIBOIBI U 3aKITIOYCHUS;

YMEHHE TPHUMEHATh B TMPOLECCe T[O3HAHUS TMOHATUS (IpEeIMETHbIE M MeTalpeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCTIOJIb3yEeMbI€ B XUMUU, MPE0OPa30BbIBATH IIUPOKO MPUMEHIEMbIE
B XMMHH MOJEJNbHBIE MPEICTABICHHS — XUMHUECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMUu4eckas Gopmysna u
YpaBHEHHE XUMHUYECKOW peaklUuu — MpH pPELIeHUH Yy4yeOHO-TIO3HABAaTENbHBIX 3a/ady, C Y4ETOM 3THUX
MOJEJIbHBIX TPEJCTaBICHUN BBISBIATH M XapaKTEpPHU30BaTh CYIIECTBEHHbBIE TPU3HAKA H3Y4aeMbIX
00BEKTOB — XHWMHUYECKHX BEIIECTB M XHMHYECKUX pEaKIMi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBSI3U U MPOTUBOPEUHNS B U3y4aeMbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHUE HUCIOJIb30BaTh MOCTABIECHHBIE BONMPOCH B KAaU€CTBE MHCTPYMEHTA MO3HAHUs, a TAKXe B
KaueCcTBE OCHOBBI I (OPMUpOBAHUSI THUIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUMU;

MpUOOpETEHUE OMbITa MO I[JIAHUPOBAHUIO, OPraHU3allid M TPOBEIECHUI0 YUYEHHYECKUX
OKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOAOM IIPOIlecca, CAMOCTOSTENBHO MPOTHO3UPOBATH €ro
pe3ynbrar, (¢GopMynupoBaTh O0O0OIIEHHMS M BBIBOABI 10 pe3yjabTaTaM MPOBEAEHHOIO OIBITA,
MCCIIETOBAHMS, COCTABIATH OTYET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AHATTU3UPOBATh U HHTEPIPETHPOBATH HH(POPMAIIHIO Pa3IUYHBIX BUJOB U (popm
MIpe/ICTaBJICHMS], TTOJy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB (HAyYHO-TIOMYJSpHAsl JUTepaTypa XUMHUYECKOTO
COJIepKaHusl, CIPaBOYHbBIE TTOCOOMs, pecypchl HTepHETa), KPUTHUUECKU OIICHUBATHh MPOTUBOPEUHBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHITh Pa3IUYHbIE METOABl U 3ampoChl MPH IMOUCKE U OTOOpe HHpOpMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHUS YYEOHBIX ¥ TIO3HABATEIbHBIX 3a/1a4
ONpeAeNnEéHHOr0 THUIA, MPUOOpPETeHHe OmblTa B OO0JIACTH  HCMONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUW, OBJIQJIEHUE KYyJIbTYpOH AaKTHBHOTO WCIOJb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpAaTh ONMTUMAIbHYIO (OpMYy TpelCcTaBiIeHHUs] UHGOPMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOKHBIMH CXEMaMH, auarpamMmmami, JIpyruMu (opmamu
rpaduKu 1 UX KOMOMHAIUSMH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATh B Mpoliecce Y4eOHOM U HCCIe0BaTENbCKON IeATENbHOCTH
nH(OPMALIMI0O O BIUSHUM TPOMBIIIICHHOCTH, CEIBCKOTO XO3SICTBA W TPAHCIOPTa HA COCTOSHUE
OKpY>Karole MpUpOTHON CpebI.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AWayiora W (WJK) TUCKYCCHM) MO CYIIECTBY OOCYKIaeMoun
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITIOTHEHHSI MPETIOKEHHOM 3a/1a4U;



YMEHHUSI MPEACTABIATh IOIYUYEHHBIE PE3YJbTAaThl I[IO3HABATEIbHOM JAEATEIBHOCTU B YCTHBIX H
IIMCBMEHHBIX TEKCTaX; JE€NaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBITOJHEHUS XUMHYECKOIO JKCIIEPHMMEHTA
(;mabopaTopHOro ombITa, Ja0OpaTOpPHOM pPabOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOCKTA);
YMEHHSI y4yeOHOIO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM I103HABaTEIbHOM H
HCCIIEI0BATEIbCKON JIESITEIbHOCTH IPHU PELICHUH BO3HHUKAIOIIMX IMPOOJIeM Ha OCHOBE ydéra OO0IIuX
MHTEPECOB U COIJIACOBAaHMA MO3UIMHA (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD,
KOOpJMHALMSI COBMECTHBIX ACUCTBHUM, ONPEIEICHHE KPUTEPUEB II0 OLCHKE KAauyeCTBA BBIIIOJHEHHOU
paboThI U ApyTHE).
PeryasiTuBHbIe yHHBepPcaJIbHbIE YUeOHbIE 1eliCTBHS:
YMEHHE CaMOCTOSITENIbHO OIPENENSATh LENH JESITENbHOCTH, IUIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJMPOBAaTh U IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBLHOCTh, BbIOMpaTh Hauboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs YYeOHBIX M MO3HABATENBHBIX 33/1a4, CAMOCTOSTENIFHO COCTABIIATh HIIH
KOPPEKTHPOBATh MPEUIOKEHHBIN aJITOPUTM ACUCTBUM NPU BBIIOJHEHUM 3aJaHUN C Y4ETOM IOJIyYEHUs
HOBBIX 3HaHUI 00 wH3ydyaeMblX OOBEKTaX — BELIECTBAX W PEAKLMSX, OLEHUBATh COOTBETCTBHE
IIOJIyYEHHOI'0 pe3yibTaTa 3asBICHHOW LE€JM, YMEHHE MHCIIONIb30BaTb W aHAJIN3UPOBAaTh KOHTEKCTHI,
Ipe/iaraéMble B yCIIOBUU 3aJJaHUM.
INPEAMETHBIE PE3YJIbTATbBI
B cocraBe npeaMETHBIX Pe3yJabTaTOB IO OCBOEHHUIO 0053aTEIBbHOIO COJEPKaHUs, YCTaHOBIEHHOTO
JaHHOM (henepasibHON pabodel MporpaMMoi, BBIIEISAIOT: OCBOCHHbIE 00YYarOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHHMS ¥ cIOCOObI IeUCTBUM, cieliupruecKue Ui IpeAMETHON o0nacTu «XUMHUSI», BUABL AESITEIbHOCTH
[0 IOJIyYEHUIO HOBOT'O 3HaHUS, €ro MHTEpIpeTallyu, NpeoO0pa3oBaHUI0 M NMPUMEHEHUIO B Pa3IMYHBIX
Y4eOHBIX U HOBBIX CHTYaIUsX.
K koH1y o0yuyeHus B 8 kjacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
® PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJA, XUMUYECKUNA JJIEMEHT,
IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOPO/HAS U HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas 0Nl XUMHMYECKOI'O 3JE€MEHTa B COEIUHEHHH, MOJSPHBIM 00BEM, OKCHJ,
KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCIEHUS, XUMHYECKas
peakius, Kiaccu(ukauus peakuui: peakluu COEAMHEHUs, PeaklUH Ppa3IoXKeHUs, PeaKkLUuu
3aMeIIEeHUs], peakllui 0OMEHa, IK30- U IHJA0TEPMUYECKUE PEAKIIMH, TEIUIOBOM 2PPEKT peakiu,
AP0 aTOMa, SJIEKTPOHHBIHN CII0I aToMa, aTOMHasi OpOUTalIb, paluiyC aTOMa, XUMHUYECKasi CBA3b,
MOJIApHAsl W HEMOJIApHas KOBaJE€HTHas CBS3b, NOHHAs CBSA3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBas J10JIs BellecTBa (IIPOLIEHTHAs! KOHIIEHTpalMs) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATUN U MPUMEHSTHh 3TU MOHSATHS
IIPY OMUCAHUM BEILECTB U UX MPEBPAIICHU;

® UCMOJb30BAaTh XMMHUYECKYIO CHMBOJIMKY JJIsI COCTaBieHUS (DOpMyJ BELIECTB U YpaBHEHHIA
XUMHYECKHUX PEAKIIM;

® ONpeneNsTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX, CTENEHb OKHCICHUS
9JIEMEHTOB B OMHApPHBIX COEIMHEHMSX, MPUHAICKHOCTh BEIIECTB K ONpEIeNEHHOMY Kiaccy
COeIUHEHNII 1o ¢opmynaMm, BHJ XUMHYECKOM CBs3M (KOBaJEHTHas M MOHHasi) B
HEOPraHUYECKHUX COCIUHEHMSIX;

e packpeiBath cMbicn [lepuogmdeckoro 3akona JI. M. MeHneneeBa: JeMOHCTPHPOBAThH
MMOHMMAaHHUE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX IMOJIOKEHUS
B llepnonnueckoil cucreme, 3aKOHOB COXpPAHEHHMS MaccChl BELIECTB, IIOCTOSIHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

® ONUCBHIBaTH M XapaKTepu3oBaTh TaOnuuHylo ¢opmy llepmonuueckoil cucreMbl XMMHUYECKHX

9JIEMEHTOB: pa3iNuaTh MOHATUS «TJIaBHAs moArpynna (A-rpymma)» U «noOoyHasi MoArpymmna
(b-rpynma)», manble U OONBIIME TEPUOMBI, COOTHOCUTH 0003HAUYCHHUS, KOTOPHIE MMEIOTCS B
tabmune «[lepuonnueckas cuctemMa Xumudeckux snemeHToB J1. V. MeHeneeBay ¢ 4MCIOBEIMU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsi] sjapa, oOlee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHNE UX 10 AJIEKTPOHHBIM CIIOSIM);



KJaccu(UIUpoBaTh XUMHUUECKUE IEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMUYECKHE PEaKIIuu
(110 YuCIly U COCTaBY yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DEeKTy);
XapaKTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHMUYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXK/as OMHCAHUE TpPUMEpPaMU  MOJEKYSPHBIX  yYpaBHEHHHA  COOTBETCTBYIOIIHUX
XUMUYECKHUX PeaKIuii;

MIPOTHO3UPOBATh CBOICTBa BEIIECTB B 3aBUCHUMOCTM OT UX KayeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHHS XUMHUUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUIX;

BBIUUCIIATE OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEILECTB, MAacCCOBYIO JOJIIO
XMMHYECKOI0 3JeMeHTa 1o (opMyse COEAMHEHUs, MacCOBYIO JOJIIO BELIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU pEaKInu;

IIPUMEHSATh OCHOBHBIE ONEPAL[MH MBICIUTEILHON JESTEIbHOCTH — aHAINU3 U CUHTE3, CPAaBHEHHE,
0000111eH1e, CUCTEMAaTH3allHI0, KIACCU(PUKALNIO, BBISABICHHE IPUYMHHO-CIIEICTBEHHbBIX CBS3EH
— U M3YYEHUsS CBOMCTB BEUIECTB M XMMHYECKUX DPEAKLUH, €CTECTBEHHO-HAyYHBIE METO]IbI
NO3HaHUs — HaAOJIOJEHUE, HW3MEpPEHUEe, MOJEIUPOBAHUE, HKCHEPUMEHT (peaylbHbli U
MBICJICHHBIN );

ClIeZIoBaTh MIPaBUJIaM MOJIb30BAHUS XMMHUYECKON MOCYI0M U 1a00paTOpHBIM 000PYAOBaHUEM, A
TaKXe MpaBujiaM 0OpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU MO BHITIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHHUIO ra3000pa3HBbIX BEIIECTB
(BomopoAa M KHCIIOPOJAa), MPUTOTOBJIEHUIO DPACTBOPOB C OIpPENENEHHOM MaccoBOM [Joiei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W TPOBOAMTH XHMHUYECKHE OSKCIIEPUMEHTH II0
pacro3HaBaHMIO pPAcTBOPOB IIEJIOYEH M KUCIOT C TIOMOILIbI0 HMHIUKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE).

K koH1y o0yuyeHus B 9 Kjacce npeaAMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHIA: XMMHUECKUN AJIEMEHT, aTOM, MOJIEKyJa,
WOH, KaTHOH, aHWOH, TMPOCTOE€  BEIIECTBO, CJIOXHOE  BEIIECTBO, BAJICHTHOCTD,
QJICKTPOOTPUIATCIIBHOCTh, CTCIICHbL OKUCJICHUSA, XUMHUUYCCKaAA peaKuusa, XUMHUYCCKas CBA3b,
TeTI0BOM 2(hPeKT peakiuu, MoJb, MOJISIPHBIN 00BEM, PaCTBOP, ANEKTPOIUTHI, HEDNEKTPOIUTHI,
ANEKTPOJIUTHYCCKAS JTUCCOIMAIINS, PEAKIMH HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOEe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pPEaKIUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHbBIE
peaKiyy, OKHUCIHUTENb, BOCCTAHOBUTENb, OKHUCJICHWE W BOCCTAHOBICHHE, AaJUIOTPOIIHS,
amM(pOTEepHOCTh, XMMHUECKasl CBSA3b (KOBAJIEHTHAs, HOHHAsS, METAJUTMUECKast), KPpUCTAJUIMYECKast
peméTka, KOPpO3Ws METaUIOB, CIUIABBL, CKOPOCTh XHMMHYECKOM pEakUHUH, IPEIeIbHO
nonyctumast konnentpamus [1/IK Bemectsa;

HWIUTIOCTPUPOBAThL B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX HOHATHI U INPUMCHATH O3TU IMOHATHA
IIpH OIIMCAaHWHU BEIICCTB U UX HpeBpameHI/H‘/i;

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOIMKY JUIsl COCTaBIeHHUS (HOPMYNT BEIIECTB M YpaBHEHUU
XUMHYECKHUX PEaKIIHii;

OMpCaACIIATL BAJCHTHOCTL M CTCICHL OKHCIICHUSA XHMHUYCCKHUX OJBJICMCHTOB B COCOAMHCHUAX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy COCTUHEHHH Mo
dhopmynaM, BUJT XUMAYECKOHN CBsI3U (KOBAJIGHTHAs, HOHHAS, METAJUTMYECKas) B HEOPTaHUUECKHIX
COCMHEHMSX, 3apsj MOHA MO0 XUMUYECKOW (opmyre, xapakrep cpeAbl B BOJHBIX PacTBOpax
HCOPTaHNYCCKUX COC}II/IHGHI/If/i, THUII KpHCTHJ'IJ'IPI‘—I@CKOﬁ peIHéTKI/I KOHKPETHOT'O BEIICCTBA,
packpsiBaTh cMmbicn [lepuonnueckoro 3akona JI. M. MeHneneeBa W JEMOHCTPUPOBATH €TO
MOHMMAaHKE: OIMUCHIBATh M XapakTepu3oBaTh Ta0nuuHyio (opmy [lepromuueckoil crucTeMsbl
XUMHAYECKHX JIEMEHTOB: pa3jMuaTh MOHITHS «TJIaBHAs MoArpynma (A-rpymma)» u «mmododHas
noxarpynna (b-rpynmna)», Manble u OosblIMe NEpUOIbI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCSI B TIEPUOJMYECKON TaOIMIEe, ¢ YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHUX SJIEMEHTOB (COCTaB | 3apsij sapa, 00Iee YUCIIO AIEKTPOHOB U paclpeesieHue ux
M0 DJJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWH CBOWCTB
JJIEMEHTOB M MX COCIMHEHMH B Ipelenax MajblX NEPUOJOB U TIABHBIX NOATPYII C Y4ETOM
CTPOCHUS X aTOMOB;



KHaCCI/Iq)I/II_[I/IPOBaTB XUMHUYCCKUC 3JICMCHTBI, HCOPraHUYCCKHUEC BCUICCTBA, XUMHUYCCKUC PCAKIIUN
(Mo 4YWciy M COCTaBy YYacTBYIOIIMX B PEaKLUU BEIIECTB, MO TEmIoBoMYy 3¢¢eKTy, Mo
W3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIENU(DUUECKUE XUMHYECKHE CBOWCTBA MPOCTHIX M
CIIO’KHBIX BEIIECTB, MOATBEPIKIasi ONMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX YpaBHCHHI
COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKHI/If/'I;

COCTABIISITh YPABHEHUS JIEKTPOIUTHYESCKON JTUCCOIUAIIMUA KUCIIOT, IEIOYeH W COJICH, TIOTHbIC
U COKpam€HHbIE ypaBHEHHsS  peakiuidi HWOHHOr0 OOMEHa, ypaBHEHHS  PEaKIIHid,
MOATBCPIKAAIOIUX CYHIECCTBOBAHUC TeHETUYECKOU CBSA3U MCKAY BCHICCTBAMHU PA3JIMYHBIX
KJIaCCOB;

PaCKpbIBATb CYIITHOCTDb OKHCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ oCcpcaACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OallaHCca ATHX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHUS, BO3MOKHOCTH TPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCHTEIBFHYIO MOJICKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHAYECKOTO 3JIeMEHTa 1o (opMysie COSAMHEHHS, MacCOBYIO JIOJNIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINU;

coOIII0IaTh MpaBHJiIa MOJIB30BAHMS XUMUYECKON TTOCYAO0N U J1a00paTOpHBIM 000pyIOBaHHUEM, a
TAKKC IIpaBUJIa 06pameHI/151 C BCIICCTBAMU B COOTBCTCTBHUU C MHCTPYKUUAMH 11O BBIIIOJITHCHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHUIO M COOMPAHHMIO ra3000pa3HBbIX BEIIECTB
(amMmaka U yrieKucioro rasa);

MPOBOJIUTh PEAKIMH, TOATBEPXKIAIOIINE KAYeCTBEHHBIH COCTaB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPUI-, OPOMHI-, HOIMI-, KapOoHaT-, (ocdar-, cuimkar-,
Cy.HI)(l)aT-, TUAPOKCUA-UOHEI, KAaTHUOHBI AMMOHUA n HNOHBI HN3Y4YCHHBIX METAJJIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHMUECKUX BEIIECTB;

IMPHUMCHATH OCHOBHBIC OIICpaliun MBICIIUTEILHON ACATCIIBHOCTH — aHaJIu3 U CUHTE3, CPAaBHCHUC,
000011IeHIe, CUCTEeMATHU3allNI0, BBISIBICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3€H — ISl M3YYECHUS
CBOICTB BCIIIECCTB U XHUMHWYCCKHUX pCaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOABI IIO3HAHUA —
HaOIo/IeHne, U3MEPEHNE, MOJICIUPOBAHNE, YIKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSA OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI

8 KJIACC
Kon .
pOBepsIeMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs! 0CHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yjabTara
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE TIOHATHUSD)
pPacKpbIBaTh CMBIC] OCHOBHBIX XHUMHYECKHMX TOHSATHI: aTOM, MOJIEKya,
XUMUYECKUM 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJHOPOJHAsI), BAJIEHTHOCTh, OTHOCHUTENIbHAs aTOMHas u
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIEeCTBa, MOJb, MOJIApHAs Macca,
1.1 MaccoBasl JOJIsI XMMHYECKOTO JJIEMEHTa B COCIMHCHUHU, MOJISIPHBIA OO0BEM,
XUMUYECKass peakmus, KiIacCU(MUKAIUs pEaKIHUid: pPeakIMu COCIUHCHHUS,
peakIu pa3lIoKEHHUsI, PEaKIMu 3aMEIICHUsl, peakiuu OOMEHa, 5K30- U
SHJOTEPMHUUYECKHUE PEAKIUH, TEIUIOBOU 3(PQEeKT peakimuu, pacTBOp, MaccoBas
JI0JIs BeIlecTBa (MPOIICHTHAs KOHIIEHTpAIsi) B pacTBOpe
19 WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX UHOH;ITI/IP“I Y TIPUMEHSTh
STH TIOHATHS TIPHU ONKMCAHUU BEIIECTB U UX MPEBPAILICHUIA
13 HCTIONL30BATE XHMUMECKYIO CHMBOIMKY JUIA COCTABIICHNS (dhopMyIT BEeUIECTB H
ypaBHEHUN XUMHUYECKUX PEaKIIui
14 pacKpbhIBaTh CMBICII 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, ITOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YU€HHUsI, 3aKOHA ABOTapO
15 OTIPEIEIATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIACCU(PUITUPOBATh XMMUYECKHE PEAKINH (110 YMCITYy U COCTaBY Y4aCTBYIOIINX
B PEAKLIMU BEIIECTB, IO TEIIIOBOMY YPQEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
18 BBIYMCIISITh MAcCOBYIO  JIOJIFO XMMHYECKOTO JJIeMEHTa 10 (opmyre
COCIMHEHMUS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 MPUMEHITh E€CTECTBEHHOHAy4YHbIE METOAbl I[O3HaHUS — HaOJIoAeHue,
U3MepeHue, MOICIMPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICIEHHBIN)
2 ITo Teme: «BaxkHeimme npeACTaBUTENN HEOPTaHUYECKUX BEIIECTB)
21 pPacKpbhIBaTh CMBICTT OCHOBHBIX XHUMHYECKHUX TIOHSATHW: OKCHJ, KHCIIOTAa,
OCHOBaHHE, COJIb
29 OTIPEIETIATH MPUHAJJIC)KHOCTh BEIIECTB K ONMPEAEIEHHOMY KJIacCy COSTUHEHUM
1o opmynam
2.3 KJIacCU(UIIMPOBATH HEOPTAHUYECKUE BEIIECTBA
XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BEIECTB
2.4 pa3IUYHBIX KJIACCOB, IMOATBEPKAasl OMUCAHUE MPUMEPAMH MOJECKYISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIUM
MIPOTHO3UPOBATh CBOICTBA BEHIECTB B 3aBUCUMOCTH OT HMX Kau€CTBEHHOIO
2.5 COCTaBa, BO3MOKHOCTH MPOTEKAHHS XUMHYECKUX MPEBPALIEHUN B Pa3IMIHBIX
YCIIOBUSIX
ClIeIOBaTh IMpaBWJIaM TOJb30BaHUS XUMHUYECKOW TMOCYAON M 1a00paTOPHBIM
obopymoBaHWeM, a TakKe TMpaBWaM OOpalmleHusi C BEHIeCTBAMU B
26 COOTBETCTBUM C MHCTPYKIHUSIMH IO BBITOIHEHUIO JJA0OPATOPHBIX XUMUYECKUX

OTIBITOB IO TOJYYEHHUIO W COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOJA U
KHCJIOpO/ia), NPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHOM MaccoBOW JoJei
pacTBOPEHHOTO  BeUIeCTBa, IUIAHUPOBaTh M NPOBOAMTH  XMUMHUYECKHE




HKCTIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB LIENIOYEH M KUCIOT C IOMOIIBIO
WHAUKATOPOB (JIaKMYC, (heHoNPTaTICHH, METUIIOPAHXK U JIPYTHE)

2.7 IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM pEeaKIuu

ITo teme: «llepuonnueckuii 3axkoH u lleprommyeckas cucreMa XMMHYECKHX
3 snementoB J[. M. MenneneeBa. CtpoeHue aroMoB. XUMHYECKasi CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

PAaCKpbIBATL  CMBICII  OCHOBHBIX XHMHYCCKHUX MMOHSITHM: AApo  aroMma,
SHCKTpOHHHﬁ cIIOH aToMa, aToOMHas Op6I/ITaJ'II), paanyC aromMa, XHMHYECKas

3.1 CBSI3b, TIOJISIPHAS M HETIONSIPHASI KOBAJIEHTHAS CBSA3b, SJIEKTPOOTPUIIATEIBHOCTD,
MOHHAs CBSI3b, NOH, KATUOH, aHHOH, CTEIICHb OKHUCIICHHS
3.2 KJ1acCU(UIIMPOBATh XUMUYECKHE DIIEMEHTBI
OIMCBIBATh M XapaKTepH30BaTh TabimuuHyio ¢opmy [lepuoandeckoil cuCTeMBl
33 XMMHYECKMX  JJIEMEHTOB: pa3IM4yarTh IOHATHS «TJIaBHas  IOJATPYyIIa

(Arpynna)» u «mnobouynas noxarpynna (brpymma)y, «vanbie» U «OO0JIbLINEY
NIEePUOJIbI

packpbiBaTh  cMmbicn  [lepuommueckoro  3akona  J[.U. Menneneesna:
34 JEMOHCTPUPOBATh OHUMAHHE MEPUOJUYECKONM  3aBUCHUMOCTH  CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT UX IMOJ0XeHus B [lepuoanmyeckoii cucreme

COOTHOCUTh O0O3HA4YEHUsS, KOTOphie MMeroTcss B Tabnuie «llepuommdeckas
cucteMa xumuyeckux ayemeHtoB J[.M. MenaeneeBay ¢ YMCIOBBIMU

3.5 XapaKTCPpHUCTUKAMU CTPOCHHA ATOMOB XUMHUYCCKUX 3JICMCHTOB (COCTaB " 3apsa
siipa, O0IIIee YUCIIO SIEKTPOHOB U PACTIPEIEIICHUE UX IO SJIEKTPOHHBIM CIIOSIM)
36 OHpeILCJISITI) CTCIICHb OKHCJICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCINMHCHUIX
37 OIIPCACIIATH BHU XUMHUYECKOHN CBsA3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B
HeOpFaHI/IquKI/IX COCONHCHUAX
9 KJIACC
Kona .
NpoBepsIeMoro HpOBepﬂeMble HPeIlMeTHLIe pe3yabTaTbl OCBOCHUS OCHOBHOM
pesybTaTa 00pa3oBaTeIbHOW MPOrpaMMbI OCHOBHOT0 0011110 00pa30BaHUs
1 Ilo Teme: ((BCH_ICCTBO 1 XUMHYCCKaAs pCaKI U

PACKPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MMOHSTHI: PacTBOpP, SJICKTPOJIUTHI,
HEOJICKTPOJHUTBI, OJCKTPOJIUTUUYCCKAA AJUCCOIHAlUsA, PCaKIUUM HOHHOI'O
O6M€Ha, KaTaJr3aTop, XUMHUYCCKOC PABHOBECHC, O6paTI/IMBIC )51 H606paTI/IMLIe

1.1 p€aKknuuu, OKHCIHUTCIPHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIIMTCIIb,
BOCCTAHOBUTCIIb, OKUCJICHUC U BOCCTAHOBJICHUC, AJIJIOTPOIINA, aM(I)OTepHOCTL,
XHUMHUYECKaA CBA3b (KOBa.]'IeHTHaSI, HOHHAasd, MeTaﬂHquCKaﬂ), KpUCTAIJIINYCCKasd
peméTKa, CIIJIaBbl, CKOPOCTb XUMHYECKOMN pCaknuun

HIUNTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHATUMN B IMPUMCHSATDH

12 9TH MOHATHUS MPU ONHMCAHUU BEIIECTB U UX MPEBPALIEHUI

13 COCTaBJIATh YPAaBHEHHUS JIEKTPOIUTHUECKON JUCCOLMALMN KUCIIOT, LIEIoYel U
CoJIeil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS peaKuii HOHHOTO OOMeHa

14 pacKpbIBaTh  CYIIHOCTh  OKHMCIIHATEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUN
MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaiaHca 3THX peakluuit

1.5 IIPOBOJUTH PaCYETHI 110 YPABHEHHUIO XMMUYECKOM pEeaKIuu

2 ITo Temam: «HemeTanasl ¥ UX cOeAUHEHU» U «MeTaJUIbl U UX COeIUHEHUS)

XapaKTepu30BaTh (OMUCHIBATh) OOIME U CHeHU(DUISCKUE XUMUYECKUE

21 CBOMCTBA IPOCTBHIX U CIOKHBIX BEIIECTB, NOATBEPKAAsl OMMCAHUE ITPUMEpaMU

MOJIeKy.]IHpHBIX N HOHHBIX ypaBHeHI/Iﬁ COOTBGTCTBYIOH_[I/IX XUMHUYCCKUX
peakuuii




2.2

COCTaBJISATh YPaBHEHUS  pEaKLUMid, TOATBEPKAAIOIINUX  CYIIECTBOBaHHE
TEHETUYECKOM CBSI3M MEX]y BEIIECTBAMHU PA3TUYHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHMHA,
BO3MOXXHOCTH IIPOTEKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

ClIeIoBaTh IpaBWJIaM IOJb30BAaHUS XMMUYECKOW MOCYAOH M 1a00paTOPHBIM
o0opyIoBaHMEM, a TakXKe [paBUjIaM OOpalleHHuss C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKLUSIMHU IO BBITOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX
OTBITOB 10 TOJYYECHUIO U COOMPAHMIO Ta3000pa3HBIX BELIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a)

2.5

3.1

MIPOBOJIUTh PEAKLMM, IMOATBEPKIAIOLINE KAYECTBEHHBI COCTAB Pa3JIMYHBIX
BEIIECTB: PACIIO3HABATDH OIBITHBIM MYTEM XJIOPUA-, OPOMU, HOIUA, KapOOHAT,
docdar, cumukar, cynbdar, TUIPOKCUIUOHBI, KATHOHBI AMMOHHS, HWOHBI
W3YYEHHBIX  METAUIOB,  IPUCYTCTBYIOLIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEILECTB

[To Teme: «XuMHS 1 OKpYKArOLLIAsl Cpeay

pacKpbIBaTh CMBICI OCHOBHBIX xuMmuyeckux mnonstuii: [IJIK Bemectsa;
KOppO3HUsl METAJIJIOB

3.2

MPUMEHITh OCHOBHBIC OIICPAllMH MBICIMTEIBLHOM ACSITCIbHOCTH — aHAIHM3 U
CUHTE3, CpaBHEHHE, OO0OOIICHHE, CUCTEMATHU3AIMIO, BBIABJICHHE MPUINHHO-
CIICZICTBEHHBIX CBSI3€ — JUISI WM3YYCHHUS CBOMCTB BEUICCTB U XHUMHYECKUX
peaKuHﬁ; GCTCCTBGHHOHayT-IHLIC METOABI ITIO3HAHUA — Ha6JHOII€HI/Ie, I/I3MepeHI/IC,
MOJICJTUPOBAHHUE, SKCIIEPUMEHT (PeasIbHbIN M MBICIICHHBIH)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

1.2

1.3

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4elOBEKa. XUMHUSA B CHUCTeME Hayk. Tena u
BellecTBa. Ou3nUecKrue CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

Ilouarne o Meromax MO3HaHUA B XuMmuu. YucTele BemecTtBa U cMmecH. CocoObl
pazzaeneHus cMecen

ATOMBI M MOJIEKYJbI. XUMHUYECKUE 3ieMeHThl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckas (bopMyna. BajmeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocuTenpHass aroMHas Macca. OTHocHUTeENIbHas
MOJICKYJISIpHAss Macca. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

1.5

KomuuecTBo BemectBa. Moabs. MossipHass Macca. B3aMoCBsI3b KOJIMUECTBA, MAcChl U
quclia CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacdérel 1o ¢opMyliaM XUMHYECKHX
COCTUHEHUN

1.6

®u3znueckue U XMMUYECKHUE SBJICHHS. XHMHYECKass peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHHS MAacChl BEIIECTB. XMMHUYECKUE ypaBHEHUs. Kiaccuuramms XUMHUYECKHX
peakuuii (CoeAMHEeHUs, PA3JI0KEHUSI, 3aMELIIeHUs, 0OMEeHa)

1.7

2.1

2.2

2.3

XUMHUECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH NOCYI0H, ¢ IpaBUiIaMU pabOThI
B JabopaTtopuu u npuémMamu oOpaiieHus ¢ 1a00paTopHbIM 000pyIOBaHUEM, H3yUCHHUE U
onucaHue (U3NYECKHX CBOHCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOII0/IeHUE
¢u3nueckux (IU1aBieHUE BOCKa, TasHUE JIbJ]a, PACTUPAHKUE caxapa B CTYNKE, KUIICHHE U
KOHJIEHCAllUsd BOJbI) M XUMHMYECKMX (TOpPEHHE CBeYM, MPOKAJMBAHUE MEIHOMN
MIPOBOJIOKH, B3aMMOJIEUCTBHE MeNla C KUCJIOTOM) SIBI€HMH, HAONIOAEHHE M OMNMCAHHE
MIPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakiuil (pa3jokeHue caxapa, B3aUMOJACHCTBUE
CEepHOM KHUCIOTBI C XJIOpUAOM Oapusi, pasznoxkeHue ruapokcuna meau(ll) npu
HarpeBaHuM, B3auMOJIEHCTBHUE kene3a ¢ pactBopoM conu Menu(ll), nzydenue cnoco6os
pa3geneHus cMecel (c  MOMOIIBIO  MarHuTa, (UIBTPOBAHUE, BbIIApUBAHUE,
TUCTUIUISILMS, XpoMaTorpadust), IpoBeAeHHE OYUCTKH IMOBAPEHHOMN COJM, HAOJ0IeHUE
U OINHMCAaHUE PEe3yJIbTATOB MPOBEACHHUS OINbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS
MAacChl, CO3/IaHNe MOJIEIEH MOJIEKYJI (IIapOCTEPKHEBDIX )

Baxuerime npencraBuTen HEOPraHUYECKUX BEIIECTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopos — 3jaeMeHT U MpOCTOe BEUIECTBO.
Haxoxnenue kuciopoaa B npupoze, Gu3nveckue U XMMHUECKUE CBOMCTBA (peakuuu
roperusi). Oxcuapl. Ilpumenenue xucnopoma. CrnocoObl MONy4eHHS KHCIOpoJaa B
nabopaTopuu W TpoMblnuieHHOCTH. KpyroBopor kuciopopa B mnpupone. O30H —
AIJIOTPOIHAS MOAUDUKAIINS KUCIOpOAa

TennoBoit 3pdekT XUMHUYECKOW peakIHH, TEePMOXHMUYECKHE YpPaBHEHHS, 3K30- U
9HAOTEPMHUUYECKUE PEAKIMH. TOIUIMBO: Yroib U METaH. 3arpsA3HEHUE BO3AyXa, YCHIICHUE
MapHUKOBOTO d(PpdekTa, pazpyiieHrne 030HOBOTO CJIOS

Bonopon — anemeHT u npocroe BemecTBo. Haxoxxaenue Bogopoa B pupoze, pusnyeckue
U XMMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI nmosryyeHus. Kucmors! u conu

2.4

ModsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHYECKUM YPaBHEHUSIM

2.5

®dusunyeckue cBoiicTBa BOAbl. Boma kak pactBoputens. PacTtBopel. HachlllieHHBIE M
HEHACBIIIEHHBIE pacTBOPbI. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBas J0Ji BELIECTBa
B pacTBope. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHUs. Posib pacTBOpOB B MPUPOJIE U B
KU3HU 4yesoBeka. KpyroBopoT Bozbl B Ipupojie. 3arpsi3HeHHe NpUpoAHbIX Boa. OxpaHa
Y OYUCTKA IPUPOTHBIX BOJ

2.6

Knaccudukanmss Heopranuuecknx coenuHennit. Oxcunbl. Kiaccudukanusi OKCHIIOB:




cosieoOpaszyromue (OCHOBHBIE, KHCJIOTHBIE, aM(pOTEpHBIE) M HecojeoOpasyromue.
Homenkiatypa oxkcunoB. @usnueckue M XMMHUYECKHE CBOMCTBA OKCUAOB. [lomyueHue
OKCHJIOB

2.7

OcHoBanus. Kraccudukanus ocHOBaHMN: HIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenkmarypa ocHoBaHuii. PU3MYECKME M XHUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMI

2.8

2.9
2.10
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Kucnorsl. Knaccudukauus kuciaor. Homenknatypa kucinot. @Pu3zndecknue 1 XUMUUYECKUE
cBoycTBa KUCIOT. Psan akruBHOcTH MeTtaiuioB H.H. bekerosa. [Tonydenue kucinor

Comu. Homenknarypa coneil. @usndeckue U XuMUUYECKHe cBoiicTBa coneil. [lomyuenue
coJieit

I'eneTnueckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUH SKCIEPUMEHT: KadeCTBEHHOE OINPEACICHUE COJACpXKaHHUs KHUCIOpoAa B
BO3/yXe, MOJy4eHHe, COOMpaHUe, pPACIIO3HABAaHHE M HM3yYCHHE CBOWCTB KHCIOPOJA,
HaOJIOICHNE B3aUMOJICHCTBUSL BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HUKHOBEHHUS U
MpeKpalleHus: TOpeHus (Toxapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHJIOB U OIHUCAHHE UX
CBOWCTB, MOJy4YeHHE, COOMpaHWE, DPACIO3HABAaHWE W H3YYECHHE CBOWCTB BOJOPOJIA
(ropenue), B3aumoieicTBue Bogopoa ¢ okcuaoM mMeau(ll) (Bo3MoXHO HCIIOIB30BaHKE
BUJICOMATEpPHAIIOB), HaOJIOeHue O00pa3loB BEUIECTB KOJUYECTBOM |  MOIb,
UCCIIeIOBAaHHE OCOOECHHOCTEH PACTBOPEHHS BEIIECTB C PA3JIUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JIOJEH PacTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOJBI C MeTa/llaMH (HaTpueM U KalblueM) (BO3MOXKHO
WCIIOJb30BAaHNE BHJCOMATEPHAIIOB), ONPEAEICHHE PACTBOPOB KHUCIOT W IIEIOYEH C
MOMOIIIBI0  WHJMKATOPOB, HCCICIOBaHHE OOpPa3lOB HEOPraHWMYECKHX  BEINECTB
pa3NUYHBIX KJIAacCcOB, HAOJIOJEHWE HM3MEHEHHS OKPAacKW HWHIMKATOPOB B PAcTBOPax
KHUCJIOT M I1enodel, u3yyeHue B3aumoaenctsus okcuga meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTHI, KUCIIOT C METAJUIaMH, PEaKIUi HEUTpaIu3alny, TOITy9eHHe HePaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOI'O MeTajula JPYTUM U3 pacTBOpa COJH, pelleHHUe
OKCIEPUMEHTAIBHBIX 337ady 1Mo TeMe «BaxHeimme Kiacchl HEOPraHWYECKHX
COCIMHEHUI»

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XUMHUYECKUX dieMeHToB 1. 1.
Menneneea. CTpoeHre aTOMOB. XUMHUEcKas CBA3b. OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU

3.1

IlepBble TOMBITKM KiIacCU(UKAMM XMMHUYECKHX 3j1eMeHTOB. [loHsTHe O rpymnmax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIETOYHO3EMENbHBIE METAIIJIbI, TAJIOT€Hbl, HUHEPTHbBIE
rasbl). DJIeMEHThI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCUIBI

3.2

[lepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XWMHYECKMX 3ieMeHTOB [J[.1.
MenneneeBa. Koporkonepuoanas u anuHHOmepuoaHas ¢opmel [lepuoanyeckoit
cucteMbl xumudeckux eMeHToB .M. Menneneesa. [lepuoas! u rpynmnsl. Pru3ndeckuit
CMBICJI ITOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA

3.3

3.4

Crpoenne aromoB. CocraB aromMHbIX snep. HM3oromsl. OnektpoHbl. CTpoeHue
ANEKTPOHHBIX 000J704YeK aToMOB MepBhIX 20 XuMu4eckux aneMeHToB [leprognueckoit
cucrembl J[.M. MeHnneneeBa. XapakTepUCTUKA XHMHUYECKOIO DJIEMEHTAa II0 €ro
nonoxxeHuto B [lepnoguueckoii cucteme /.. Menaeneena

3aKOHOMEPHOCTH U3MEHEHU paguyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX
U HEMETaJUIMYECKUX CBOMCTB IO rpynnam M nepuoaaM. 3HadeHue llepuoanueckoro
3aKk0oHa M llepmonuyeckoil CUCTEMBI XMMHYECKHMX JJIEMEHTOB Ul PAa3BUTHS HAyKU U
npaktuku. J[.1. MeHaeneeB — y4€HbIl U TpayKJaHUH

3.5

Xumnueckass  cBs3b.  KoBajieHTHass ~ (mosisipHasl W HENOJsIpHasi)  CBS3b.
DNEeKTPOOTPUIIATEILHOCTh XUMUYECKUX JIeMEeHTOB. MloHHAas CBS3b

3.6

Crenenp  okucieHua. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE  peakiuu. [Ipormecchl
OKHCJIICHHUA U BOCCTAHOBJICHUS. OKI/ICJII/ITGHI/I U BOCCTAHOBUTCIIN

3.7

XUMUYECKUH SKCHEPHUMEHT: U3yuyeHHEe OOpa3IOB BEIIECTB METAIJIOB M HEMETAJIOB,




B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMH KHCJIOT W MIEJIOYEH, MPOBEIACHUE
OIIBITOB, WJUIIOCTPUPYIOIIUX TMPUMCPBI OKHCIHUTCIbHO-BOCCTAHOBUTCIILHBIX peaKI_[I/Iﬁ
(ropeHue, peakiiu pa3ioKeHUs, COCTUHECHHS)

9 KJIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
BemectBo n xumunyeckas peakuus. [losropenue

Ilepnonnueckuit 3akoH. Ilepuomuueckas cucrema Xxumudeckux odnemeHtoB J[M.
MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMHMUYECKHUX
JJIEMEHTOB IIEPBBIX TPEX MEPUOOB, KANIUs, Kbl U UX COEAUHEHUNA B COOTBETCTBUH C
IIOJIOKEHUEM JIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHUEM UX aTOMOB

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOW PpEETKH M BHJIA
XUMHAYecKOl cBsi3u. Kiaccudukanmms u HOMEHKIAaTypa HEOPraHHMYECKHMX BEIIECTB
(MexnyHapoJHas M TpUBHANbHas). XMMHUYECKHE CBOMCTBA BEILECTB, OTHOCAILIMXCS K
pa3IMYHBIM  KJIacCaM  HEOPraHWYeCKMX  COCIMHEHHM, TEHETHYecKas  CBS3b
HEOPraHUYECKUX BEILECTB

1.3

Knaccuukanus XMMUYECKUX peaklui 0 pa3IMYHbIM IpU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3P (PEKTy, IO U3MEHEHHIO CTETICHEH
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, [0 OOpaTUMOCTH, 110 Y4YacTUIO KaTaiau3aropa).
DK30- M DHHAOTEPMHUYECKUE peakUuu, TepMOXUMHuYeckue ypaBHeHUs. [lonstue o
CKOPOCTH XUMHUYECKOU PEaKLIUU

14

1.5

1.6

[TonsiTne 00 o0OpaTUMBIX U HEOOPATUMBIX XHUMHUYECKHUX peakiusx. lloHarue o
TOMOTEHHBIX M TETEePOTeHHBIX peakiusax. [loHATHE O XWUMHUYECKOM pPaBHOBECHH.
@akTophl, BIMAIOLIME HA CKOPOCTh XMMUYECKON PEaKIMHU U MOJ0KEHHE XUMUYECKOTO
paBHOBECHS

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKkuuu, BJ'IGKTpOHHI)II\/JI 0ajJaHC OKHCIIHMTEIBHO-
BOCCTAaHOBUTEJIbHOM pCaKknuunu. CocrapneHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-
BOCCTaAaHOBHUTCIBbHBIX peaKuMﬁ C UCIIOJIb30BAHUCM MECTOa 3JICKTPOHHOT'O OajnaHca

Teopus 371EKTPOAUTHUECKON AUCCOLMALIMHI. DIEKTPOIUTHI U HEANEKTPOJIUTHI. KaTnoHsl,
AHUOHBI. MeXaHU3M JUCCOUMAIMN BEIIECTB C PA3TMYHBIMU BUJAMH XUMUYECKOUN CBSI3H.
Crenens aucconuanu. CuiabHbIE U c1a0ble dIEKTPOIUTHL. Peakunu moHHOTO oOMeHa.
VYcnoBus NpoTeKkaHus peakuil MOHHOTO OOMEHa, IMOJIHbIE M COKpalléHHblE HMOHHbIE
ypaBHeHus peakuuid. CBOWCTBa KUCIIOT, OCHOBaHUI U COJIeH B CBETE MPECTABICHUN 00
JNEKTPOJIUTUYECKON naucconumannu. KauecTBeHHble peaknuuu Ha HOHBL. [loHATHE O
TUAPOJIN3E COJIEH

1.7

XHWMHUYECKUN DKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSMHM KPUCTAJUNIMYECKUX PEIMIETOK
HEOpPraHMYECKHUX BEIIECTB — METAJUIOB U HEeMeTalioB (rpadura M anmasa), CIOKHBIX
BEIIECTB (XJIOpUZAa HATpHs); HCCIEAOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM
peakiuu OT BO3JEHCTBUS Pa3IMUYHBIX (PaKTOPOB; HUCCIEIOBAHUE DJIEKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, IpoLiecca IUCCOLMALUN KUCIOT, LIEI0Yed U cosiell (BO3MOXHO
MCIOJIb30BaHNE BUJIEOMATEPHAIIOB); TPOBEIEHUE OTBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKI
NpOTeKaHUs peakuuii HOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIJEIEHUE Tras3a,
o0pa3oBaHME BOJbl); OMNBITOB, WUIIOCTPUPYIOIIUX IPUMEPHl  OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUi (TOpEeHHE, pPEaKLUu pa3jIoKEHUs, COECIUHEHUs);
pacro3HaBaHME HEOPraHWMYECKUX BEILECTB C IOMOIIbI0 KAauyeCTBEHHBIX peakluil Ha
HOHBI; PELLIEHUE SKCIIEPUMEHTAIIBHBIX 33]a4

Hewmeranns 1 ux COCAUHCHUA

2.1

OO6mass xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE
creneHu okucaeHus. CtpoeHue U GU3NIEeCKUe CBOMCTBA MMPOCTHIX BEIIECTB — I'AJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha IIpuMepe XxJjopa (B3aMMOAEHCTBME C MeETajlaMH,
HeMeTaJulaMH, Ienodamu). XaopoBogopoa. ConsiHash KUCI0Ta, XUMHYECKHE CBOWCTBA,




MOJIy4eHue, MpuMeHeHue. JleficTBue Xjaopa ¥ XJIOpOBOAOPOJAa HAa OPraHHU3M YEJIOBEKA.
Baxnelinme Xa0puasl U UX HAX0XKAEHUE B IPUPOJE

2.2

2.3

OOmast xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue UM (U3NYECKHE CBOMCTBAa IMPOCTHIX
BEIIECTB — KHUCIOpOJa M Cepbl. AJIOTPONHBIE MOAW(DUKAIUU KHCIOPOAA U CEpHI.
Xumnueckue cBoMcTBa cepbl. CepoBoaOpoJ, CTpoeHHe, (PU3MUecCKHe U XUMHYECKHE
cBoiicTBa. OKCHBI CEpbl KaK IPEICTaBUTENN KHUCIOTHBIX OKCHJI0B. CepHasl KUCIOTa,
¢usnyeckue M XMMUYECKHE CBOMCTBa (0OIIME KaK IPEACTaBUTENsS Kiacca KUCIOT U
cneunpuyeckne). XUMAYECKUE PEAKIINH, JIEkKAIIUE B OCHOBE IMPOMBIIIIJICHHOTO CIIocoba
IIOJIy4eHUs1 CepHOM KHUCIOTHL. I[Ipumenenue. Conu cepHON KHCIOTHI, KayeCTBEHHAsS
peakiuss Ha cynbdar-uoH. HaxoxnmeHue cepel W € COCIMHEHUH B TPHUPOJIC.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOUIeH Cpeabl COCIUHEHUSMHU cepbl (KHUCIOTHbBIE
JOX/IU, 3arpsiI3HEHUE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPAIICHUS

OOmast xapakrepuctuka syeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE€ CTENEHU OKHCICHMs. A30T, paclpoCTpaHEHHE B MpHUpoe, PU3NYECKUe U
xumuueckue cpoiictBa. Kpyrosopor azora B mpupoje. AMMHAK, €ro (U3HUecKue U
XMMUYECKHE CBOMCTBA, MoyiyueHue U npumeHenue. Comu aMMoHUS, UX (pusnyeckue u
XUMHUYECKHUE CBOICTBa, NpuMeHeHHe. KadecTBeHHas peakiusi Ha HOHbl AMMOHMUSL.
A3oTHas KkucioTa, €€ noyiyuyeHue, (pu3nyeckue U XUMHUYECKHE CBOMCTBa (0OIIMe Kak
IpeACTaBUTEIIS Kiacca KUCIOT U cnenuduueckue). Vicnonp3oBaHne HUTPATOB M COJEH
aMMOHHMSI B KadecTBE MMHEPAJIbHBIX yIOOpeHuH. XUMHUECKOE 3arpsi3HEHUe
OKpY’Kalollel cpelbl COCIMHEHUAMHU a30Ta (KMCIOTHBIE JOXKIHU, 3arpsA3HEHUE BO3/1YyXa,
MIOYBBI U BOJOEMOB)

2.4

2.5

docdop, amnorponHbie Moaupukanuu Gpocdopa, GU3NIECKUE U XUMUICCKUE CBOHCTBA.
Oxcun docdopa(V) u dochopnas kucnora, ¢uznueckue U XUMHUYECKUE CBOICTBA,
nosiydeHue. VMcnonb3zoBanue GocharoB B Ka4eCTBE MUHEPAIbHBIX y100peHUI

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble  CTENEHH  OKHCIEHHUS.  YTJepoJ, aIOTPONHbIE  MOIU(PUKALINU,
pacmpocTpaHeHue B TpHUpoje, (Pu3nyeckrne W XUMHYECKHE CBOMCTBA. AncopOims.
KpyroBopot yriepona B mpupoae. Okcuasl yriepoaa, ux (Gu3MuecKue U XMMHUYECKHe
CBOMCTBA, IeCTBUE HA JKUBbIE OPraHU3MBI, OTYYEHUE U IPUMEHEHUE. DKOJOTHYECKHE
nmpoOyieMbl, cBsi3aHHBIE ¢ okcuaoMm yriepona(lV); rumoresza rinodambHOrO MOTETICHUS
KJIUMaTa; MapHUKOBBIA 3G (deKT. YrombHas KUCIOTa U €€ CONM, WX (PU3MUECKHE U
XUMUYECKHE CBOMCTBA, IMOJy4eHHWE M MpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHbI. Mcnonb30BaHne kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U
CEJILCKOM XO351CTBE

2.6

[TepBoHayanbHbBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHUSAX Yriepoja
(MertaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAaHOJI, TNIMIEPUH, YKCyCHas KucioTa). VX cocraB u
xumuueckoe crpoeHue. [ToHsATHe 0 OMOTOTHYECKHN BaKHBIX BEIIECTBAX: KHUPAX, OeNKax,
YTJIEBOJIaX — U UX POJIM B JKM3HU YeJIOBEKa. MaTepHallbHOE €IUMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCAMHEHUI

2.7

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M IPUMEHEHHE.
Coenunenus kpemHus B mpupone. OOuue npencrasieHus 06 oxcuae kpemuus(1V) u
KpeMHHEBOH kucnote. CHIMKaThl, WX UCIOJb30BaHHME B OBITY, MEIMIIMHE,
MPOMBIIIICHHOCTH. Ba)kHEH e CTPOUTENEHBIC MaTePHAIIBI: KEPAMUKa, CTEKIIO, IIEMEHT,
OeroH, xene300eToH. [IpoGiiembl 0©€30MaCHOrO  HMCMONB30BAaHUS  CTPOUTEIBHBIX
MaTepHaJioB B IOBCETHEBHOM KU3HU

2.8

XUMHUYECKUN SKCIIEPUMEHT: H3yueHHe OOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI; IIPOBEJIEHUE KAYECTBCHHBIX pEaKUMH Ha XJIOPUA-HOHBI U
HAOJIOZICHWE TPU3HAKOB UX TMPOTEKAHMs;, OIBITHL, OTpaXKaroume (Qu3nuecKkue Hu
XMMHUYECKHE CBOICTBAa TaJIOT€eHOB M MX COEJUHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHAIIOB);  O3HAKOMJIEHHME ¢ oOpa3lamMud  XJOpUAOB  (TaJOreHUIOB);
O3HAKOMJIEHHE C oOpasuamu cepbl U €€ COeIMHEHMSIMU (BO3MOXHO HCIIOJIb30BaHHE




3.1

BHJICOMATEpPHAIOB); HAOJIOJCHUE TMpollecca OOYIIMBaHUS caxapa Toja JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3yYeHUE XMMUYECKUX CBOWCTB pa30aBICHHOM
CEpHOIl KUCIIOTHI, TPOBEACHUE KaueCTBEHHOW peakuu Ha Cylb(aT-noH U HaONII0/IeHNE
mpu3HaKa e MPOTeKaHMs, 03HAKOMJICHHE ¢ (PU3NYECKUMU CBOWCTBaMHU a30Ta, (hocdopa
U UX COeIMHEHUI (BO3MOXHO UCIOJIb30BaHUE BHIEOMATEPUANIOB), 00pa3llaMy a30THBIX
u dochopHbIx yaoOpeHMI; MONlyueHUEe, COOUpaHHe, pACNO3HABAHUE W H3yUYCHHE
CBOMCTB aMMMaKa; MPOBEACHNE KaueCTBEHHBIX PEaKIMil Ha HOH aMMOHUS U (ocdaT-uoH
U U3y4EHHE IIPU3HAKOB UX IIPOTEKaHUs, B3AUMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOU
KHCIIOTHI C MeJbI0 (BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHANIOB); U3yUYeHUE MOJeeit
KPUCTAJUTMYECKUX PEIETOK anMasa, rpadura, Qymiepena; 03HaKOMICHHE C MPOLECCOM
azcopOLMu  pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOIICTBOM
NpOTHBOra3a; IMOJy4YeHHue, coOupaHue, pacro3HaBaHWE W HM3yYCHHE CBOMCTB
YTJIEKUCIIOTrO Ta3a; MPOBe/IeHNEe KaUeCTBEHHBIX Peaklnii Ha KapOOHAT- U CHUJIMKAT-HOHBI
U U3y4eHHE NPU3HAKOB MX MPOTEKAHMS; O3HAKOMJICHHE C TMPOIYKIMEH CHIMKATHON
MIPOMBIIIJICHHOCTH; pPEIIEHHE OSKCIEPUMEHTANbHBIX 3aJad 1o TeMe «Baxuelimme
HEMETAJUTBI U UX COSTUHEHHS

Mertasuibl U UX COeMHEHUS

OO0mrast XxapakTEepUCTHKA XUMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha OCHOBAHMHM MX
nonoxkenus B [lepuoguueckoit cucreme xumudeckux snemeHtoB [[.M. Mengeneesa u
cTpoeHust aromoB. CTpoeHue MeTauioB. MerauMueckas CBSA3b U MeTaJlIMYecKas
KpUCTAJTINYECKas peéTka. DIEKTPOXUMUUECKHUM Psil HAIIPSHKEHUH METaJIOB

3.2

dusnyeckue M XHUMUYECKHE CBOMCTBAa MerauioB. OOmue crnocodbl MNOTy4YeHUs
MeTauioB. [loHSATHE O KOPPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTBl HX OT
koppo3uu. CraBsel (cTaib, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U
IIPOMBIIIIEHHOCTH

3.3

3.4

3.5

3.6

[Ilenounble MeTasuibl: MojokeHue B Ilepuonnueckoi cucreMe XUMHYECKUX 3JIEMEHTOB
.. MeHnneneeBa; CTpOCHUE MX aTOMOB; HaxoXXJAeHUe B mpupojae. dusnueckue u
XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIIBI HATPUS U
KaJinsl. HpI/IMeHeHI/IG IICJIOYHBIX METAJIJIOB U UX COCI[I/IHGHI/IfI

[IlerounO3eMeENbHBIE METAJIBI MarHMii M Kajublui: mojoxeHue B [lepmoanueckoit
cucTeMe XuMHuueckux 3seMeHToB [[.M. Menaeneesa; cTpoeHue UX aTOMOB; HaXOKJICHUE
B npupone. duznueckne U XMMUYECKUE CBOWMCTBA MarHusi U Kajuplus. BaxkHeimmue
COCUHEHMS Kanbliug (OKCHI, THUAPOKCUI, coiiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpaHECHUS

AmomMuHuil: nonoxenue B Ilepmommueckoil cucremMe Xumuueckux snemeHtoB UL
MenzeneeBa; cTpoeHHE aroMa; HaxoxaeHue B mpupone. dusnueckue U XUMUYECKHUE
CBOMCTBA aMFOMHUHMS. AMGMOTEpHBIE CBOMCTBA OKCHIA M THAPOKCH 1A ATFOMHHUS

Kenezo: mnonoxenune B Ilepuomndeckoit cucreme XuMHUECKHUX dieMmeHToB J[.U.
MeHieneeBa; CTpOGHUE aToMa; HAaXOXKAeHue B mpupoae. PHU3HUEcKue U XUMHUECKUE
cBoiicTBa xene3a. Oxcunbl, rupokcuasl U conu sxenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJYYECHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ oOpa3llaMd METaUIOB M CIUIaBOB, HX
(U3MYECKUMU CBOWCTBAMH; HM3y4YEHHE DPE3yIbTAaTOB KOPPO3UM METAIIOB (BO3MOKHO
WCIOJIb30BaHNE BUICOMATEPHUAIOB), 0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KBNS U
HATpHUsI C BOJOM (BO3MOYKHO MCIIOJIb30BAaHNE BUICOMATEPHATIOB); UCCIIEAOBAHUE CBONCTB
KECTKOM BOJIBI; Mpollecca TOPEHHs XKelle3a B KUCIOpoAe (BO3MOXHO HCIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB); IPU3HAKOB IPOTEKAHUS KaUECTBEHHBIX PEaKIMi HAa MOHBI (MarHus,
Kanplus, amomuHus, 1wHka, kenesa(ll) m xenesa(lll), memu(ll); wHaGmrogeHme u
OIMMUCAHUC TIPOLECCCOB OKpalllWBaHUA IJIAMCHHU HWOHAMHW HATpus, KaJlud W KaJlblHAd
(BO3MOXHO HCITOJIb30BaHUE BUICOMATEPHATIOB); MCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB
THAPOKCHU A AJIIOMUHHA U TUAPOKCHUA [IUHKA; PCIHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110
TeMme «BakHelre MeTauibl U UX COETUHEHUS

XUMUA U OKpYX)Karolias cpeaa




4.1

HoBbie Marepuanibl 1 TexHoJOrvU. BemniectBa W mMarepuainbl B MOBCEAHEBHOM KWU3HU
YJCcJIIOBCKA. XI/IMI/ISI nu SIIOPOBBC. BGSOHaCHOC HCIIOJIBb30BaHUC BCHICCTB U XHUMHYCCKHUX
peakmuii B ObITY. [lepBasi TOMOITH TPH XUMHUYECKHX 0KOTaX M OTPABJICHHIX

4.2

4.3

OCHOBBI 3KOJIOTUYECKOW I'PAMOTHOCTH. XUMHUYECKOE 3arpA3HEHUE OKPYXKAIOIIEH Cpelibl
I[MAK. Pomp XuMHM B pEHIEHUH SKOJOTHYECKUX MpobiieMm. [IpupojaHble HCTOYHHKH
yIJ1€BOAOPOAOB (Yrojib, MIPUPOIHBIN ra3, HE(PTh), MPOJYKTHl UX EpepadOTKU, UX POJIb B
OBITY M TPOMBILICHHOCTH

XUMHUYECKUH SKCIIEPUMEHT: M3y4Y€HHE 00pa3lloB MarepualioB (CTEKJO, CIUIABbI
METAJUIOB, TOJIMMEPHbIE MaTepHaIbl)




ITPOBEPAEMBIE HA OI'S 10O XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJIbBHOHU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
NpoBepsieMoOro YPOBHSI OCBO€HHSI OCHOBHO# 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT0
TpeOoOBaHMS o01ero oopazoBanus Ha ocHoBe PI'OC

1 [IpencraBnenue:

0 IO03HABAEMOCTHU SIBJICHUI MPHUPOAbI, TOHUMaHHE OOBEKTUBHON 3HAUMMOCTH
OCHOB XUMHYECKONM HayKh Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
11 KOMIIOHEHTa OOIIell KyJIbTyphl W MPAKTHUYECKON AESITENbHOCTH 4YeJIOBEKa B
YCIIOBUSAX COBPEMEHHOTO OOINECTBA; MOHUMAHUE MECTa XUMHH CPEIH JAPYTUX
€CTECTBEHHBIX HAyK

O Hay4YHbIX MCTOAAX TIIO3HAHHWA, B TOM YHCJIC OKCIHCPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOHAaX HCCICAOBAHUA BCHICCTB W H3YUCHUA XHUMHUUCCKHX
peaKHHﬁ; YMCHHEC UCIIOJIB30BATH MOACIIN IJIA 00BACHCHHS CTPOCHUA aTOMOB U
MOJICKYJI

1.2

0 chepax mpodeccHOHATHLHONH MCATEIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOI'WAMU, OCHOBAHHBIMU Ha JOCTHUIKCHHUAX XUMHUYECKOU
HAYKH, YTO TIO3BOJIMT OOYUYAIONIMMCS pacCCMaTPUBATh XUMHUIO Kak cepy cBoek
Oynymeit mpodeccHOHATBPHON JESITEIbHOCTH M CHIENaTh OCO3HAHHBIA BHIOOP
XMMHU KaK TPOQHIBLHOrO MpeaMeTa IMpH Iepexojie Ha YPOBEHb CPEIHEro
ob1ero oopa3oBaHus

1.3

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M YMEHHE IIPUMEHATH CHCTEMY
XUMUYECKUX 3HAHUN, KOTOPasi BKIIIOYAET:

BOXHEHUIINE XMMHUYECKUE IOHATUSA: XUMUYECKUN DJIEMEHT, aTroOM, MOIIEKYIa,
BEIIIECTBO, IIPOCTOE U CIO0XKHOE BEIIECTBO, ONHOPOIHAS U HEOJHOPOIHAS CMECH,
OTHOCUTEJIBHBIE aTOMHAs1 U MOJIEKYJISIPHAs MacChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHas Macca, MOJSPHBIA OOBEM, OKCUA, KHUCIOTa, OCHOBAaHHUE, COJIb
(cpenHss), XMMUYeCKasl peakiys, peakMi COeANHEHHUs, PEaKIUU Pa3IoKeHHs,
peaKkIMy 3aMeleHMs], peakui oOMeHa, TeIuloBoW 3((eKT peakuuu, 3K30- U
SHAOTEPMUYECKUE PEAKLIMH, PACTBOP, MAcCOBas 0JI1 XMMUUECKOI0 DJIEMEHTA B
COCIMHEHUHU, MAaccoBas JOJs M MPOLEHTHAas KOHLEHTPALMsS BEIIECTBA B
pacTBoOpe, SAPO aToMa, IEKTPOHHBINA CIIOW aToMa, aTOMHasi OpOHUTallb, Paauyc
aTOMa,  BAJECHTHOCTb, CTENIEHb  OKHCJIECHMS,  XUMHUYECKas  CBS3b,
IEKTPOOTPULIATEIBHOCTD, MOJIIPHAs U HEMOJISPHAS KOBAJICHTHAs CBA3b, MOHHAS
CBSI3b, METAJUIMYECKas CBSA3b, KpUCTAJUIMYECKasl peméTka (aroMmHas, MOHHas,
MeTaJsIMyecKas, MOJIEKYJIpHas), MOH, KAaTHOH, AaHWOH, OJJIEKTPOJIUT U
HEJJIEKTPOJIUT, IEKTPOIUTHYECKAs! JAUCCOLMALUS, PEAKIIMd HMOHHOIO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIUTEIb U BOCCTAHOBUTEID,
OKHCIICHME M BOCCTAaHOBIICHHE, OJJIEKTPOJIM3, XHMHYECKOE PpaBHOBECHE,
oOpaTUMble M HEOOpaTHUMbIE peakIMH, CKOPOCTb XHWMHUECKOH peakluH,
karanuzatop, [1JIK, koppo3ns MeTaios, CIIaBsl

2.1

OCHOBOIIOJIArarolie  3aKOHbl ~ XUMHH:  3aKOH  COXPaHEHUsS  MaccChl,
2.2 nepuoanueckui 3akon [[.M. MeHneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

TEOPUM XUMHUU: aTOMHO-MOJIEKYJISIpHAsl TEOpUs, TEOPHUS DIIEKTPOIUTHYECKOU
Jucconyanuu

2.3

3 Biianenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILICH

YMEHHUE MPaBHILHO UCIIONIB30BaTh M3YYCHHBIC BEIIECTBA U MaTEpHUaNbl (B TOM
quciIe MUHEpaJIbHbIE yI0OPEHNUs, METAUIbl M CIUIABBI, IPOAYKTHI MepepaboTKu
MPUPOTHBIX MCTOYHHKOB YTIIEBOAOPOAOB (YIiisi, IPUPOTHOTO Ta3a, HEPTH) B
6LITy, CCJIIbCKOM XOBHﬁCTBC, Ha IpOU3BOJACTBC U ITOHUMAHHUEC 3HAYCHHUA KUPOB,

3.1




OenKoB, YIJIEBOAOB JJig OpraHu3Ma ueloBeKa; YMEHHE IPOTHO3UPOBATH
BIIMSIHME BEIIECTB U XMMHYECKHMX IIPOLIECCOB HA OPraHM3M 4YelOBeKa U

OKPYKaIOMIYIO TIPUPOIHYIO CPEIy

YMCHHUEC HHTCTPHUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMU OPYTrUux yLIC6HBIX

3.2
PEIMETOB
HAJIMYUE OTbITa PAOOTHI C PA3TMYHBIMU UCTOYHUKAMU WH()OPMALIUU 110 XHMHH
3.3 (HaydHas ¥ Hay4dHO-TIONYJSpHAs JIUTEpaTypa, CJIOBapH, CIPABOYHUKH,
MHTEPHET-PECYPCHI)
YMEHHE OOBCKTUBHO OIICHWBAaTh HMH(POpPMAIMIO O  BEIIECTBAaX, UX
3.4 MPEeBpaIICHUSIX U IPAKTUYECKOM MPUMEHEHUH U YMEHHUE UCIIONIb30BaTh €& AJis
pelieHus yueOHO-T03HaBaTeNIbHbIX 33a4
Brnanenue ocHOBaMU MOHSATHITHOTO arfapara U CHMBOJIMYECKOTO SI3bIKa XUMHUH
4 JUTSL COCTaBJIeHUS (DOPMYJT HEOPTAHUYECKUX BEIIECTB, YPABHCHU XUMUYECKUX
peakiuii; ocHoBamu xuMudeckoit HomeHkIatypsl (IUPAC u TpuBuanbHON)
YMmeHne o0bACHATH CBS3b MOJIOKEHHU dnieMeHTa B [lepuoandeckoit cucreme ¢
YHCIIOBBIMA XapPaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKHX JJIEMEHTOB
5 (coctaB u 3apsa  saapa, oOIIee YHCIO SJISKTPOHOB), PpaclpeeIieHHEM
AJICKTPOHOB TI0 DHEPTCTHUYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX IMEPHOIOB,
KaJusl U KaJbIIUs
[IpencraBienne O NEPUOAMYECKONH 3aBUCUMOCTH CBOWCTB XHMHUYECKHUX
6 9JIEMEHTOB (paZiiyC aroma, JIEKTPOOTPHUIATEIHLHOCTD), MPOCTHIX U CIIOKHBIX
BEIIECTB OT MOJIOKEHUS 31eMeHTOB B Ilepmomuueckoll cucreme (B MabIX
MePHOaX U TIABHBIX MOATPYIIIAX) U JJIEKTPOHHOTO CTPOCHHS aToMa
7 YMeHue kinaccupuuupoBarh:
7.1 XAMHUYECKHUE HIIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEAKLIUU
8 YMeHue ornpenensiTh:
8.1 BaJICHTHOCTh M CTENEHb OKHCIECHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHUTEIh
9 YMeHue XxapakTepu30BaTh (GU3NIECKHE U XUMHIECKHAE CBOMCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJAOPOI, TpaduT, aiMa3, KPeMHHH, a30T,
docdop, cepa, XJI0p, HATPUIA, KaTIHil, MAaTHUH, KabIIUi, aTIOMUHUH, JKeJe30)
CIIOXHBIX BEIECTB, B TOM YHCJIE HMX BOJHBIX pPacTBOPOB (BOJda, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPO, OKCHIIBI M TUIPOKCUIBI MeTauioB |I—IIA rpymm,
9.2 amomunus, menu (I), nunka, xenesa (Il u 1l1), okcunsr yriepona (11 u 1V),
kpemuus (1V), azota u gochopa (Il u V), cepsr (IV u V1), cepuucras, cepHas,
a30THCTast, a30THas, pochopHast, yroapHasi, KpEeMHHEBAs KMCIIOTA U UX COJIN)
MPOTHO3MPOBATh U XapaKTEPU30BaTh CBOMNCTBA BEIIECTB B 3aBUCUMOCTH OT UX
9.3 COCTaBa W CTPOCHUs, MIPHUMCHEHHE BENICCTB B 3aBHCHMOCTH OT WX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B PA3JIMYHBIX YCIOBUIX
10 YMeHHe COCTaBISATh MOJEKYJSpPHbIE U MOHHBIE ypaBHEHUS pPEaKLUid, B TOM
qHCIe!
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKIUi
103 WUTIOCTPUPYIOMINX XUMHUYECKHUE CBOMCTBA M3YyYEHHBIX KJIAcCOB (TpyIm)
HEOPraHMYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TCHETHUECKYIO B3aMMOCBSI3b MEXKTy HUMHU




11

VMeHHe BBIYHUCIATh (TPOBOJAUTE PACUEThI):

111

11.2
11.3

11.4
12

121

OTHOCUTEIIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHYECKOT0 3JIEMEHTA B COSMHEHUN

MAacCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE,
KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB

[0 YPaBHCHHSM XHUMHYECKHX PEaKIMHd M HaXOJHWTh KOJIMYECTBO BEIICCTBA,
00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU

Bnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJaMH HAy4YyHOTO TIO3HAaHWS (HAONIOJCHHUE, HW3MEpEeHHeE,
OKCIEPUMEHT, MOJICJIMPOBAHUE) TPU HM3YYCHUU BEHIECTB M XUMHUYECKUX
SBIICHUI; YMeHHE c(hopMyTupoBaTh NpoOIEMy U MPEUIOKUTh IyTH €&
peleHHs

12.2

12.3

13

131

13.2

13.3

13.4

Oe3omacHOi paboThl ¢ XMMHUYECKHMH BEIIECTBAMH, XMMUYECKOW MOCYIOH H
71a00paTOPHBIM 000PYI0BaHUEM

npaBUiIaMyd 0€301IaCHOTO OOpalIeHUs] C BEIIECTBAMHU, HCIIONB3YEMBIMU B
MOBCEHEBHOM U3HU, IPAaBUJIaMU [TOBE/ICHUS B LENAX cOCpeKeHUs 310pOBbs
U OKpYXalollled NPUPOAHOM cpeAbl; TOHMMaHuE Bpena (OMmacHOCTH)
BO3JCUCTBUS HAa JKMBbIE OPraHU3Mbl ONpPENENEHHBIX BEILIECTB, CIOCOOOB
YMEHbILIEHUS U IPEJOTBPAIIECHUS UX BPEIHOTO BO3JICHCTBUS

Hanuume npakTUYECKUX HAaBBIKOB IIIAHUPOBAaHUS M OCYLIECTBJICHHS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:

U3ydyeHHEe W ONucaHue (U3NYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
GU3NYECKUMU M XUMHUYECKUMH SIBJICHUSMH; OIBITHI, WILTIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

U3YyYEHHE CIIOCOO0B pa3zesieHus: cMece

MOJIyY€HUE KHUCIIOpOAAa M H3y4YEHHE €ro CBOWCTB; MOJy4YeHHE BOAOpOJA U
W3YYEHHUE €r0 CBOMCTB; MOIYYEHHUE YTIEKUCIIOrO ra3a U U3y4eHHE ero CBOMCTB;
MOJIyY€HUE aMMHaKa 1 U3y4eHHE €ro CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOW JI0JIEN PACTBOPEHHOIO
BELIECTBA

135

NPUMEHEHNE MHIUKATOPOB (JJaKkMyca, MeTWJIOpaHka U (eHondranenHa) s
OIIpeJIeNIeHHs XapaKTepa Cpelibl B paCTBOPAX KUCIIOT U ILeIodei

13.6

13.7

WCCIIEIOBAHUE U OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEUIECTB Pa3JIMYHBIX
KJIACCOB; M3yYEHUE B3aMMOJICUCTBUS KUCIIOT ¢ METAIIAMH, OKCUJIAMU METAIIJIOB,
pacTBOPMMBIMM ¥ HEPACTBOPUMBIMH  OCHOBAaHUSIMU, COJISIMH; TOJIyYEHHE
HEpPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJIHOTO MeETauia JApYruM H3
pacTBOpa COJH; UCCIIe0BaHNEe aM(POTEPHBIX CBOMCTB TUAPOKCUIOB AITFOMIHHS
¥ IIMHKA

pElIEHHE HSKCIEPUMEHTAIBHBIX 3a7ad Mo TeMmaMm: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX  COCAMHEHUI»;  «DIJIEKTPOIUTHUYECKAss  JIUCCOLUALIU;
«Baxxnelmme HeMeTaJUTBI U UX COSOWHEHMS», «BakHelmmne MeTamnbl U HuX
COCJIMHECHMUSI

13.8

XMMUYECKHE HKCIEPUMEHTHI, WIIIOCTPUPYIOIIUE TPU3HAKK MPOTEKAHUS
peaKkuuii MOHHOrO OOMEHa; KaueCTBEHHbIE pEeaklUH Ha MPUCYTCTBYIOLIUE B
BOJIHBIX PAcTBOpAax HMOHBI: XJOPHI-, OpOMHI-, HOIUA-, cyiabdaT-, docdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, TMIPOKCU-UOHbI, KATUOHbI aMMOHUS, MarHus,
KaJIbLIMs, AIFOMUHUS, JKele3a (2+) u xkenesa (3+), meau (2+), nuHka

14

VYMmenue:

141

MPEJICTaBIIATh PEe3yIbTaThl SKCIIEPUMEHTA B (OpME BBIBOJIOB, JOKA3aTEJbCTB,
rpaduKOB ¥ TAOJIHII U BBISBIIATH SMIMPUIECKHE 3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATh CBA3W MCXKAY PCAJIBHO HaGJIIO,Z[aeMBIMI/I XUMHWYCCKUMU




SBICHUSIMA W TIPOIECCAMH, TPOMCXOIANIUMH B MakKpo-
O00BSCHATH TPUYUHBI MHOTOOOPA3Hs BEIIESCTB

U  MHUKpPOMHpE,




IHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYaZAPCTBEHHOM 3K3AMEHE 110 XUMHWUH

Kon IIpoBepsieMblii 31eMeHT COepP/KAHUA
1 [lepBoHauaIbHBIE XMMUYECKHE TTOHATHUS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
19 ATOMBI ¥ MOJEKYJbl. XHUMHUYECKHE 31eMeHThl. CHMBOJIBI XHMHUYECKHUX JIIEMEHTOB.
[TpocThie U ClI0KHBIE BEIIECTBA.
13 Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XHMMHUYECKHX 3jJeMeHTOB. CTemneHb
OKHUCJICHUS
14 3aKoH MOCTOSHCTBA cocTaBa BemiecTB. OTHocUTeNbHas atoMHasi Macca. OTHOCUTeNbHAs
MoJIEKyJIsipHas Macca. MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHUU
15 KomuuectBo BemecTBa. Monb. Momnsipaas Macca. MomnsipHbIi 00bEM ra3oB. BzanMocBs3b
KOJIMUECTBA, MACChI U YUCIIa CTPYKTYPHBIX €MHHUII BELIECTBA
16 Ou3nyeckue W XUMHUYECKHE SBJICHUS. XHUMHUYecKas peakius W e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB. XUMUUYECKUE YPaBHEHUS
5 [lepnognueckuii 3akoH u Ilepuonmueckas cucrema XUMUYECKHX diemeHTOB J[.M.
MenneneeBa. CTpoeHHe aTOMOB
[lepnognueckuii 3akoH. Ilepmommueckas cucrema XuMHYecKux odnemeHtoB .M.
2.1 MenneneeBa. [lepuonsl u rpynmnbl. @U3NUYECKH CMBICT TOPSIKOBOTO HOMEPA, HOMEPOB
nepuoja U rpymnibl 3JIEMEHTa
Crpoenue aromoB. CoctaB aToMHbIX snep. W3oromsl. OnexktpoHbl. CrpoeHue
2.2 ANEKTPOHHBIX 000JI04eK aTOMOB mepBbiX 20 XuMHuecKux 3eMeHToB [lepuoamueckoit
cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHUMHYECKHX OJIIEMEHTOB IIEPBBIX TPEX
23 NEPUOJIOB, KA, KaJIbIUs (pajnyca aTOMOB, 3JIEKTPOOTPULIATEIbHOCTH, METAJNTHYECKUX
U HEMETaNINYECKUX CBOMCTB) M HX COEIMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM
271eMEHTOB B llepnonnueckoil cucreMe U CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuueckass ~ cBsi3b.  KoBaseHTHas ~ (HojsipHas M HEMOJIIpHas)  CBS3b.
3.1 ONEeKTPOOTPULIATEIbHOCTh XUMHUYECKHX 3JieMeHTOB. MoHHas cBA3b. Mertamunueckas
CBSI3b
39 Tnnvm KPUCTANTHIECKUAX PEIIETOK (aTOMHziﬂ, HOHHAs, MeTaJIJ'II/IIIGCKaSI),V 3aBUCHUMOCTh
CBOWCTB BEIECTBA OT THUIA KPUCTAJUINYECKON PEIIETKU U BUJa XUMUYECKOHN CBSI3U
4 Baxueiiiue npenctaBuTeNn HEOpraHMYECKHX BemiecTB. Hemeramnabsl U UX COEQUHEHUS.
MeTauiel ¥ BX COSAMHEHUS
Knaccudpukanms ©u  HOMEHKJIATypa  HEOPraHMYECKMX  COEAMHEHHUH:  OKCHJIOB
41 (comeoOpasyromue: OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) U Hecoseo0pas3yIolIHe;
OCHOBaHUH (IIENOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHUCIOPOJICOJEpIKaIIe 1
0eCKHUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPeTHUX M KHCIIBIX )
42 dusnyuecKkue 1 XMMUYECKHE CBOWCTBA MPOCTHIX BEIECTB-HEMETAIUIOB: BOJAOPOAA, XJI0pa,
KHCJIOPOJIa, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS
Ou3nueckne W XUMHUYECKHE CBOWCTBA IPOCTBHIX BEHICCTB-METAJUIOB: JUTHS, HATPHSA,
4.3 KaJusi, MarHUsI ¥ KaJbIHs, AIFOMHHHUS, jKeje3a. DIEKTPOXUMUUECKUHN PsiJl HAMPsHKSHUN
METaJIJIOB
44 Oduznyeckue U XMMHUYECKHE CBONCTBA BOJOPOJHBIX COEIMHEHUH HEMETaJJIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOA, AMMHUAKA
45 dusndeckue U XMMUUYECKHE CBOMCTBA OKcHA0B HeMeTauioB: cepsl (1V, VI), azora(ll, 1V,
V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [TonyueHre OKCHIOB HEMETAJIIOB
46 Xumunyeckue cBorictBa okcuaoB: metaiwioB IA-IIIA rpynn, munka, meau(ll) u xenesa(ll,
I1). [TonyueHre OKCHIOB METAIIJIOB
4.7 XWMHUYECKHE CBOWCTBA OCHOBAaHMHW © aM(OTEpPHBIX THIAPOKCHAOB (Ha TMpuUMeEpe




TUAPOKCUIOB AIIOMHHMS, jKene3a, LMHKa). [lomyueHue ocHoBaHmii M aM(OTEpHBIX
TUAPOKCHJIOB

OO01re XMMUYECKHe CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHOM, CEpOBOIOPOTHOM, CEPHUCTOH,

4.8 CEpHOH, a30THOH, (HhocPOpHOIA, KpeMHUEBOH, yroiabHO. OcoOble XMMHUYECKHUE CBOIMCTBA
KOHLICHTPUPOBAHHOM CEpHOM U a30THOM KUCIOT. Ilosrydenne Kkuciaor
4.9 OO6me xuMHUeCcKUe CBOMCTBa cpenHux coseit. [lonyuenue coneit
410 [Momyuenne, coOupanue, pacrmo3HaBaHHe BOJOPOJa, KHUCIOPOJa, aMMHUAKa, YIIIEKUCIOTO
rasza B JlabopaTopuu
411 [Momyyenne amMmmuaka, CepHOM M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. OOIIme croco0s!
MOJIyYEHUS] METAIIJIOB
4.12 ['eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPTaHMUYECKUX COETUHEHHIM
5 XUMHUYECKUE peaKINU
Knaccudukanus XuUMHUYECKUX peakUuuil MO Pa3IMYHbIM IMPU3HAKAM: IO YHCIY U COCTaBY
5.1 YYaCTBYIONIMX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3P (EKTy, 0 U3MEHEHHUIO CTEICHEeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB
59 TemnoBoit 3((PeKT XUMUYECKOW pEaKIMH, TEPMOXUMHUYECKHE YpaBHEHHS. OK30- HU
SHIO0TEPMUYECKUE peaKIMU. TepMOXUMHUYECKNUE YPAaBHEHUS
OKHMCIUTENIbHOBOCCTAHOBUTEIbHBIE  peakuuu. OKUCIAUTENIM UM BOCCTAHOBUTENH.
5.3 [Iponeccer OKHCIICHUS 51 BOCCTaHOBJICHUSI. DNEKTPOHHBIN OanaHc
OKHUCJIUTEIIbHOBOCCTAHOBUTEILHON PeaKIIuu
54 Teopust >MEKTPONUTHYECKON Aucconuanuu. KaTuoHbl, aHUOHBI. DIEKTPOIUTH U
HeRJIeKTpoJIuThl. CHUiIbHBIE U clla0ble 3J1eKTPoJauThl. CTeneHb AUCCOLUAINU
55 PeaKIII/IIjI. MOHHOTO oOMeHa. Y CIoBUs NpOTEKAHNs peaxIuii HOHHOTO OOMEHa, MOJIHBIE U
COKpaIIEHHbIC HOHHBIE YPaBHEHHUsI peaKluid
6 XUMHS U OKpY>KaroIlas cpena
BemecTBa 1 MaTepuainsl B IOBCETHEBHOM KU3HU 4YeoBeKa. be3onacHoe ncnosb30BaHne
6.1 BEIIECTB M XUMHUYECKHX peakuuil B saboparopun u ObiTy. [lepBas momomp mpu
XUMHYECKHX 0KOTax M OTPABIEHUSIX
XUMHUECKOE 3arpsi3HEHHE OKpYyXarolled cpeapl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
6.2 MOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI ero npeaoTBpauienus [lpeaenbHas qomyctumast
koHueHTpauus BemecTB (IIJK). Ponp XuMuu B pelIEHHMH HSKOJIOTMUYECKHUX MPOOJIEM.
Ycunenne napHuKoBoro 3pdexTa, pa3pyluieHue 030HOBOT'O CIIOs
[Tpumenenue cepbl, azota, QGocdopa, yriepoaa, KpeMHHUS U HUX COEJUHEHUH B OBITY,
6.3 MeAMIIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM X03siicTBe. [IpMeHeHrne MeTalioB U CIIJIaBOB
(cTasb, 4yryH, AIOPAJIOMUHUM, OpoH3a) B OBITY M NPOMBIIIJICHHOCTH UX COEAMHEHUI.
[TonsiTHE 0 KOPPO3HH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3UU
6.4 [TpuponHble HCTOYHUKH YTJIEBOAOPOIOB (YyroJib, MPUPOAHBIN ra3, HedTh), MPOJYKTHl UX
nepepaboTku (0€H3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHBIE MOHATHA 00 OPraHMYECKHX BEIECTBAX KAK O COCIMHEHMAX YIiepoia
65 (MeTaH, 3TaH, JTWJIEH, alETWIEH, STaHOJ, TIIMUEPHH, yKCycHas kuciora). llonstue o
OMOJIOTMYECKM BaXXKHBIX BEIIECTBAX: JKHpax, OelKax, yrJieBojaX — M UX POJU B KHU3HU
YyeJioBeKa
7 Pacuérnr:
7.1 1o opmynaMm XUMUYECKHX COETMHEHUI
7.2 Macchl (MaccoBOM) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSAM
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