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U151 00YYAIOIMIMXCH 5-9 KJIACCOB € 321E€P/KKOIl NCHXHYECKOT0 Pa3BUTHS (BAPHAHT 7)
TINIOACHUTEJIBHAS 3AIIUCKA

Pabouasi mporpamma mo XuMHH A OOy4aroOmIMXCS C 3aJepXKKOW IMCUXHUYECKOTO Pa3BUTUS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIer0 0O0pa3oBaHMs MOATOTOBICHA Ha ocHOBe DenepaabHOTO
rOCyIapCTBEHHOIO 00pa30BaTeIbHOrO CTaHJgapTa OCHOBHOro oOmero oOpasoBanus (IIpukas
Munnpocsenienuss Poccun ot 31.05.2021 . Ne 287) (mamee — PI'OC OOQO), denepanbHoii
a/IalITUPOBAHHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus Ui 00ydaroUXcs
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (IIpuka3z Munmnpocsemenust Poccuu ot 24 Hos6ps 2022
r. Noe 1025), ®denepanpHoii pabodeil mporpaMmbl OCHOBHOTO OOIIEro oOpa3oBaHUS 1O YYECOHOMY
npeamery «Xumus», OenepanbHOi MPOrpaMMbl BOCIIUTAHMS, ¢ YYETOM PACIPEAEICHHBIX 110 KlaccaM
mpoBepsieMbIXx — TpeOoBaHMl K  pesynbratam  ocBoeHus  DenepanbHoil  amanTHpOBaAHHOU
o0pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO0 00pa3oBaHUs JUIsi OOYYAIOIIUXCS C 3aJCPKKOU
MICUXUYECKOTO Pa3BUTHUS U DJIEMEHTOB COAEpKAHMS, TMPEACTABICHHBIX B  YHHUBEPCaJIbHOM
kogudukatope 1O XuMuM, KoHumenmum mpenofaBaHus yd4eOHOro mpeaMmera «XUMHSL» B
oOpa3zoBarenbHbIX opranuzanusax PO, peanu3yomux 0CHOBHbIE 00111e00pa30BaTeIbHbBIE POTPAMMBI.

[Tporpamma o XUMUHM pa3paboTaHa C IETbI0 OKa3aHUS METOAMYECKON IMOMOINM YYHTETIO B
CO3/1aHuU paboYeil MPorpaMMebl MO y4eOHOMY MIPEIMETY.

VYueOHblii mpeaMer «XuUMHS» BXOAMT B TpeAMETHYI0 o0nacte «EcTecTBeHHOHAy4YHBIE
npeaMeTsl». B cuctemMe ecTeCTBEHHOHAy4YHOTO 00pa3oBaHUs XUMHUS KaK y4yeOHBIA MpeMeT 3aHUMaeT
Ba)XHOE MECTO B NMO3HAHWM 3aKOHOB MPUPOABI, (OPMUPOBAHUN HAYYHOW KapTUHBI MHPA, CO3TaHUU
OCHOBbI XMMHYECKHX 3HAHHWM, HEOOXOJUMBIX [UIsi MOBCEIHEBHOM J>KM3HM, HABBIKOB 3JI0POBOTO U
0e30macHOTO ISl YeJOBEKa M OKpY)KaloLel ero cpeiasl oOpasa KM3HHM, a TaKKe B BOCHUTAHUU
9KOJIOTHUECKOH KYIbTYpHI.

YcenemHocTh U3y4eHUs] XUMHUH CBSI3aHA C OBJIAJICHUEM XMUMHYECKHM SI3BIKOM, COOJIOACHUEM
mpaBwi Oe3omacHOW pabOThl MpPU  BBIMOJHEHUH XMMHYECKOTO OKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCJIEHHBIX CBSI3€H XMMUU C IPYTUMHU IIPEAMETaMU IIKOJBbHOTO Kypca.

[IporpamMma BKJIIOYaeT B ce0si OCHOBBI HEOPraHMYECKOW M OpraHHMYecKod XuMuu. ['maBHOM
ujeel mporpaMMbl SIBISETCS CO3JaHHe 0a30BOro KOMIUIEKCA OINOPHBIX 3HAHUH 10 XUMHH,
BBIPRXEHHBIX B (hOpME, COOTBETCTBYIONIEH BO3pacTy 0OydaromMXCsl U UX 0COOBIM 00pa3oBaTeIbHBIM
MOTPEOHOCTSM.

B comepxaHMM  JAaHHOrO Kypca MPEACTABIECHBl  OCHOBOIIOJIAralOUIMEe  XUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKJIIOYAIOIINE H3YYEHHE COCTaBa M CTPOEHHUS BEILIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHHS, INPOTHO3UPOBAHHWE CBOMCTB BELIECTB, HCCIEIOBAHUE 3aKOHOMEPHOCTEN
XUMHUYECKUX MPEBpAIICHUN U MyTeH yIpaBJIeHUs UMU B 1IEJIAX MOJIYYEHUsI BEIIECTB U MaTepHalIOB.

TeopeTnueckyro OCHOBY H3y4Y€HHUS] HEOPTaHMYECKOM XUMHUHM  COCTaBJISIET  ATOMHO-
MOJIEKyJisipHOe yueHue, llepmommueckuit 3akoH .M. MenpgeneeBa ¢ KparkUMHU CBEICHHSIMU O
CTPOEHHMH aTOMa, BUJIaX XUMHUYECKOHN CBS3H, 3aKOHOMEPHOCTSIX TPOTEKAHU XUMHUECKUX PEAKLIUN.

B u3yuenun kypca 3HauMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO
NPAaKTUYECKUX M Ja0OpaTOpHBIX pPAa0OOT, OMHCAHUIO PE3YJIBTATOB YUYEHHUYECKOTO HKCIEPUMEHTA,
COOJIIOICHUIO HOPM U ITPaBHJI O€301acHOM paboThl B XUMUYECKOH 1ab0opaTopuu.

Peanu3anus naHHOM mporpaMMbl B Ipolecce OOydeHus Mmo3BosuT oOydarommumcest ¢ 3[IP
YCBOMTH KJIFOUEBbIE XUMUYECKHE KOMIETEHIIMU U MTOHATh POJIb U 3HAYEHUE XUMUU CPEeIu APYTUX HayK
0 MIPUPOJE.

N3ydeHne XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0yUAIOUINXCS HAyYHOTO MHUPOBO33PEHMUS,
OCBOCHHIO OOIIEHAYYHBIX METOAOB (HaONIONEHHE, W3MEpPEeHHEe, HKCIEPHUMEHT, MOEIUpPOBaHUE),
OCBOEHHIO MPAKTUYECKOrO MPUMEHEHHSI HAyUHbIX 3HAHUH, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBS3SIX C
npeameramu  «Okpyxkarommid Mup», «@usmka», «buonorus», «leorpadus», «Marematuka» u
dhopMHUpyeT KOMITIETCHIINH, HEOOXOIUMBIE TSI TIPOJOJDKEHUS 00pa30BaHus B 00JACTH €CTECTBEHHBIX

HayK.



N3yueHne xumMuM CcrnocoOCTBYeT pas3BuTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BOOOpakeHUs1, PyHKIIMOHAIBHOW IPaMOTHOCTH, YMEHHsI BOCHIPUHUMATh U KPUTUYECKH aHAJIM3UPOBAThH
MHGOPMALIMIO, TPEACTABICHHYI0 B pa3NW4HbIX (opmax. 3HAUUMOCTh NpeAMETa IS Pa3BUTHUS
KHU3HEHHOM KommereHIMH oOywaromuxcs ¢ 3[IP 3akirouaercs B YCBOGHMH OCHOBBI XHMHUYECKHX
3HAHUH, HEOOXOMMBIX JUISl TOBCEIHEBHOM U3HU; HABBIKOB 37J0POBOI0 M OE€30IIACHOTO ISl YEJIOBEKA
U OKpYXarollel ero cpebl 00pasa )KU3HU; (POPMUPOBAHUU HKOJIOTHUECKON KYJIbTYPHI.

[IporpamMa oOTpaxaeT cojaepkaHhue OOy4YeHHS NpPeAMETy «XUMHUS» C Y4ETOM OCOOBIX
oOpasoBarenbHbIX TTOTpeOHOCTEH oOydarommxcs ¢ 3I1P. Opnagenne y4eOHBIM MpeaMETOM «XUMUS
MPEJCTABISET ONPEACTICHHYIO TPYIHOCTh A oOydaronxcs ¢ 3[IP. OTo cBs3aHO ¢ OCOOCHHOCTSIMHU
MBICIUTENBHON JesTeNbHOCTH, IEPUOANYECKMMHU KOJIeOAaHUSAMY BHUMAHUSA, MaJIbIM 00bEMOM HaMSTH,
HEIOCTaTOYHOCTHIO OOIIEro 3araca 3HaHWW, MOHM)KEHHBIM IMO3HABATEIbHBIM WHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOI0 Pa3BUTHS.

Jis mpeonmosieHUs] TPYIHOCTEH B HM3y4eHHMH Y4YeOHOro mpeaMera «XuUMHs» Heo0Xoanma
ajanTanus oobeMa M XapakTepa yd4eOHOro marepuajga K I103HaBaTEIbHBIM BO3MOXKHOCTSM JIaHHOM
KaTeropuum OOy4alomMXCs, Y4YeT HMX OCOOCHHOCTEH pa3BUTHSA: HCIOJIb30BAaHUE AaJITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3EH, IOCTENIEHHOE YCIOKHEHNE U3y4aeMOro MaTepuaia.

[Ipy u3ydyeHUHM XUMUM HEOOXOJUMO OCYILECTBISATh B3aUMOJECHCTBUE HAa IOJIMCEHCOPHOU
OCHOBE.

TeopeTnueckuii MaTepruall pEKOMEHAYETCS U3ydaTh B MPOLECCE MPAKTUYECKOU JEATEIIbHOCTH.
B03MOXHO BbIIEICHHE OTAEIBHBIX YPOKOB Ha PEIICHHME 3aJad B CBSA3M CO CIOKHOCTBIO aHAIU3a
Tekcta oOyvatoutumucs ¢ 3[IP. Opranuueckoe €IUHCTBO TMPAKTUYECKONM U  MBICIUTEIBHON
NesTeIbHOCTH 00yJaroIuXcs Ha ypoKaxX XUMHUHM CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHUIO
0a3MCHBIX XMMHYECKUX 3HaHMA W yMeHWil. Oco0oe BHUMaHHE INPH HM3YYCHUU XHUMHUH YACTSCTCS
U3YYEHUIO «CKBO3HBIX» MOHATUH U (POPMHUPOBAHUIO HaBbIKA CTPYKTYPHUPOBAHUS MaTepUaa.

[lenu n 3agaun n3y4eHus yueOHOro rnpeamera «XuMHs»

OO6ume nenu u3ydeHus yueOHoro npeamMera « XuMus» rnpejcrasieHsl B DenepanbHoil paboueit
IIpOrpaMMe OCHOBHOT'O 0011ero oopasoBanusi. OHU aKTyalU3UPOBAHbI C YYETOM HOBBIX PUOPUTETOB
B CHCTE€ME OCHOBHOI'0 00111ero 00pa30BaHus, HAPAaBJICHHOCTH 00y4YeHUs Ha pa3BUTHE U CAMOpPa3BUTHE
JUYHOCTH, (popmHpoBaHHE €€ HHTEIIeKTa M o0meld KynbTypbl. OOydeHHE YMEHUIO YYUThCS U
IIPO0JIKATh CBOE 00pa30BaHUE CaMOCTOSITEIbHO B HACTOSIIEE BPeMs SIBJISCTCS OAHON U3 BaXKHEHUIINX
GyHKIUH y4eOHBIX TPEIMETOB, B TOM YUCIIE U «XHUMHW.

Jnsa obyuaromuxces ¢ 3P, Tak ke, kak M JUIi HOPMATUBHO Pa3BUBAIOLIMXCS CBEPCTHUKOB,
OCBAaMBAIOIIUX OCHOBHYIO O0pa30BaTENbHYIO MPOrpaMMy, JOMUHHUPYIOLIEE 3HAYEHUE MPHOOpPETaroT
TaKHe LU, KaK:

dbopMuUpOBaHUE MHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY HPUHATHIO PEIIEeHUH, CIOCOOHOW ananTUpoBaTbcs K OBICTPO MEHSIOIUMCS
YCIIOBUSIM KHM3HU;

HalpaBJIEHHOCTh O0yu€HHsI Ha CUCTEMAaTHUeCKOe MPUOOIIEHNE YJalIUXCsl K CaMOCTOATENbHOM
MIO3HABATEJIbHOW JESTENbHOCTH, HAyYHbIM W NPAKTUUYECKUM METOAAaM IMO3HaHUS, (POpMUPYIOLIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

o0OecrieueHrne  YCJIOBHMM, CHOCOOCTBYIOIIMX  IMPHOOPETEHHIO  OOy4YarOUIMMMCS — OIbITa
pa3sHOOOpa3HON JesATeIbHOCTH, TO3HAHMS U CaMOIO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIMH ), UMEIOLINX YHUBEPCATIbHOE 3HAYEHUE JJIs Pa3IMUHbIX BUJOB JESATENbHOCTH;

(dopmMupoBaHue yMEHUI OOBICHATH M OLIEHUBATH SIBICHHS OKPYXKAIOIIEro MUpa Ha OCHOBAaHUH
3HAHUU U OIBITA, MOJYYEHHBIX IPU U3yUYEHUU XUMUU;

dopmupoBaHue y oOy4aromUXCsi TyMAaHUCTUYECKMX OTHOULICHWH, MOHUMAaHHUS IEHHOCTH
XUMUYECKHUX 3HAHUU JJIs1 BBIPAOOTKHU IKOJIOTHUECKH 11€J1eCO00pa3HOro TOBEICHUS B OBITY M TPYIOBOM
NESATEBHOCTH B LIENAX COXPAHEHUSI CBOETO 3/10POBbsI U OKPYKAIOIEH TPUPOJHOU CPEIIBI;

pa3BUTHE MOTUBAIMU K OOYyUEHHUIO, CIOCOOHOCTEN K CaAaMOKOHTPOJIIO M CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHs OOIIeYeNOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduiis u
HaIpaBJIE€HHOCTHU JaJIbHEHIIET0 00yUeHUsI.



Kypc HampaBneH Ha penieHne CIeAyIoMUX 3a/1a4, 00eCTIeUnBAIOIINX PEATU3alUI0 JIMYHOCTHO-
OPUEHTHUPOBAHHOTO U JAEATEIbHOCTHOTO MOAXOAOB K 00ydeHuto xumuu oOydarommxcs ¢ 3[1P Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHMS:

dbopMupoBaHHE MEPBOHAYAIBHBIX CUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, HX
MpEBpaAlICHUSIX UM MPAKTHYECKOM MPUMEHEHUU; OBJAJCHUE TMOHSATHMHBIM  ammaparoM |
CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HAHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAYyKW KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALICHUII HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJIGHUM JKMBOM M HEXHUBOW HPUPOABI; YIIyOJN€HUE MPEACTaBICHUI O MaTepuaJbHOM
€IMHCTBE MUDA;

OBJIAJICHUEC OCHOBAMH XWUMHYECKOH TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBaTh H
OOBEKTHBHO OIICHHUBAaTh >KU3HEHHBIC CUTYyalluW, CBS3aHHbIE C XUMHEH, HaBbIKaMH O€30MacHOTO
oOpareHusi ¢ BEIIeCTBAMH, HCIIOJIB3YEeMBbIMA B IMOBCEIHEBHON JXU3HU; YMEHHEM aHAIM3UPOBaTh U
IUIAHUPOBATh KOJIOTUYECKH O€30MacHOe MOBEACHHUE B IENSIX COXPAHEHMS 370POBbsl U OKpYXKarolen
Cpelbl;

dbopMupoBaHUE YMEHHI YCTAHABIMBATH CBSI3U MEXKAY pealbHO HAOMIOJaeMbIMU XUMUYECKUMU
SBIICHUSIMA M TIPOIIECCAMH, MPOUCXOJSIIMMH B MHKPOMHPE, OOBSCHATH MPUYUHBEI MHOTOOOpa3Hs
BEIIECTB, 3aBUCUMOCTh HUX CBOWCTB OT COCTaBa M CTPOCHHUA, a TAKKE 3aBHUCHUMOCTh IPUMEHEHUs
BCIIIECTB OT UX CBOCTB;

MPUOOpPETEHUE OMbITA HMCIIOJIIb30BAHUS PA3IMYHBIX METOAOB M3Y4YCHHs BEUIECTB, HAOIIOICHUS
3a UX MPEBPALICHUSMHU MPU MPOBEACHUU HECIOKHBIX XUMHUYECKUX IKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM
nabopaTropHOro 060pyaOBaHUS U IPUOOPOB;

dbopMHUpOBaHUE TPEICTABICHUNA O 3HAYECHUU XHMHUUYECKONW HAyKH M PEIIEHUH COBPEMEHHBIX
HKOJIOTHYECKUX MpoOieM, B TOM YHCIE B MPEIOTBPALICHUH TEXHOT€HHBIX M HSKOJOTHYECKUX
KaracTpod.

Oco0ennocTu 0TOOpPa M aganTAMU Y4eOHOr0 MaTepHaJia 0 XUMHH

OOyueHue yuyeOHOMY MpeIMeTy «XHUMHUS» HEOOXOIUMO CTPOUTh HA CO3JAHUHM ONTHUMATbHBIX
yCIOBUHM JUIs yCBOEHHUSI IMporpaMMHOro marepuana odOyuaromumucsa c 3[IP. bonbmioe BHuUMaHue
JOJDKHO OBITH YIEJICHO 0TOOPY yueOHOTrO MaTepHraia B COOTBETCTBUU C MPUHIIUIIOM JTIOCTYITHOCTH MIPU
coxpaHeHuun oOmero ©6a3oBoro ypoBHsS. OH JOMKEH MO COJAEpXKaHUI0O U 00BeMy ObITh
aganTUpOBaHHBIM i1 oOydarommxcst ¢ 3[IP B cooTBeTcTBUM ¢ UX OCOOBIMH OOpa3oBaTEIbHBIMHU
notpebHocTsaMu. CrieflyeT o0JieryuTh OBNajieHHe marepuanoMm obydaromumucs ¢ 3[IP mocpeactBom
€ro JETAIBHOTO OOBSCHEHUS C CHUCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
MPUMEHEHUU 3HAaHWH C MCMOJIh30BAaHUEM MPHUEMOB AITOPUTMHU3AINU U BU3YaTbHBIX OMOpP, O0yUeHUs
CTPYKTYPUPOBAHUIO MaTepuaa.

bonbuioe 3HayeHWe s TMOJHOLIEHHOTO YCBOEHHUs Y4eOHOTro Marepuaia HMeeT omopa Ha
MEXITPEMETHBIE CBSI3U BOMPOCOB, M3YYa€MbIX B JAHHOM KYypCe, ¢ TAKUMH YYEOHBIMU TpEAMETaMHU
kak «['eorpadus», «Dusnuka», «buomorus». Ilo3Bonsas paccmarpuBaTh OJAMH U TOT e Y4eOHBIN
Marepual C Pa3HbIX TOYEK 3pPEHHs, MEXKIPEIMETHbIE CBS3U CIOCOOCTBYIOT €ro JydlieMy
OCMBICIIEHHI0, O0JIee MPOYHOMY 3aKPEIUICHHUIO MOYYeHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

[Ipu moAroTOBKE K ypOKaM YUUTENb JOHKEH MPEAYCMOTPETh (POpMUpPOBAHUE Y O0yUaIOIINXCS
YMEHUI aHaJIN3UpOBaTh, CPABHHUBATH, 0000IIATh U3y4aeMblil MaTepua, MIAHUPOBATH MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOXoauMO MOCTOSHHO CHEAWTHh 3a HPaBUIBHOCTBHIO
pedeBoro oopmiIeHHs BhICKa3bIBaHU oOyuatontuxcs ¢ 3[1P.

B cBa3m ¢ 0COOCHHOCTAMH TIOBEICHHS M JeATelbHOCTH, oOydaronuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTh) HEOOXOIMM CTPOKAUIINI KOHTPOIIb COOIOICHUS TIPABHLIT
TEXHHUKHU 0€30M1aCHOCTHU MPU MIPOBEJICHUH JIAOOPAaTOPHBIX pabOT B XUMUYECKOM KaOUHETE.

IIpumepHbie BuabI aesiTenbHOCTH oOydarommxest ¢ 3IIP, oOyciioBieHHbIe 0COOBIMH
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMHU M 00ecleYrBaOIie 0CMBICICHHOE OCBOCHHE COAEPKAHUU
o0pa3oBaHus Mo nmpeaMeTy «XuMHD»

Coneprkannie BUAOB JeaTenbHOCTH oOydaronuxcst ¢ 3[IP Ha ypokax Xumum Onpeaensercst ux
ocoObIMu  00Opa3oBaTenbHbIME TOTpeOHOCTsIMH. [lomMmumo mupoko ucnonssyeMbix B ®GOIT OO0
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o0mux Juis BceX OOyYaloImuXcs BUAOB JEATEIBHOCTH CJEIyeT YCHJINTh BHJBI JAEATEIbHOCTH,
cieun(uYHbIe JUIs TaHHOM KaTeropuu oOydaromuxcs, i 00eCreueHHs] OCMBICIEHHOIO OCBOEHUS
coZiepKaHusl OOpa3oBaHMs MO NPEAMETY: YCUJICHHE IPEAMETHO-TIPAKTUYECKON JesSTEIbHOCTH C
aKTUBH3ALIMEH CEHCOPHBIX CHCTEM; YEPEIOBAaHUE BHUJOB JCATCIBHOCTH, 3aACHCTBYIOUINX Pa3INYHbIC
CEHCOPHBIE CHCTEMbI; OCBOCHHME MaTepuajiga C OINOpPOM Ha aJIrOPUTM; «IIOIIArOBOCTb» B H3YyYEHUU
MaTepuaga; HCIOJIb30BaHUE JIOMOJHUTEIbHON BU3YaJbHONH OMOpPbI (IUIaHbl, 0Opa3lbl, CXEMBI,
1a0JIoHbI, omopHbIe Tabmuisl). s pa3Butus y oOywaromuxcs ¢ 3IIP ymenus nenatb BBIBOJBI,
(GbopMHpPOBaHUS IPAMOTHOI'O PEUYEBOr0 BBICKA3bIBAHMSI HEOOXOJMMO HCIOJIB30BaTh ONOPHBIE CIOBA U
kiuie. Ocoboe BHUMaHUE CIIEAYET YACTUTh O0YUCHUIO CTPYKTYPHPOBAHUIO MaTepUaa: COCTaBICHHUE
PUCYHOUYHBIX M BepOaJbHBIX CXEM, COCTaBJICHME TaOJIML, COCTaBJIE€HUE KJaccUuUKauuum ¢
0003HAYCHHBIMHA OCHOBAHMSIMHU JJIS1 KIIACCU(UKAIIMY U HAIIOJHEHUE UX TIPUMEpPaMH U Jp.

[IpumepHas TeMaTrdecKkast 1 TEpMUHOJOTHYECKas Jiekcuka cootBeTcTByeT POIT OOO.

Hns oOywaromuxcs ¢ 3IIP cymecTBEHHBIMH SIBISIOTCS MPHUEMBI PAa0OTHI C JIEKCHYECKUM
MaTtepuaioM 1o npeamery. [IpoBoautcs crnenumanbHas paboTa IO BBEICHHIO B aKTHUBHBIM CIIOBaphb
00yYaroImuxcst COOTBETCTBYIOIIEH TEPMUHOJIOTUH. V3ydaemMblie TEpMUHBI BBOJSATCS HA TIOJIMCEHCOPHOM
OCHOBE, 00s3aTeIbHa BU3yalbHas MOAIEPHKKA, AITOPUTMbI pabOThI ¢ OIPEAEICHUEM, OIIOPHBIE CXEMBbI
JUIA aKTyaJlu3allii TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM ILJIaHe

B cootBerctBUM ¢ @DenepanbHBIM TOCYJAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOro o0miero oOpa3oBaHusi y4eOHbIN mpeaMmer «XHMHsS» BXOJUT B INPEAMETHYIO 00JacTh
«EcTecTBeHHOHAYYHBIE MTPEIMETHI» U SIBIISIETCS 00S3aTEIBHBIM [T H3YYEHUSI.

Y4eOHBIM IJI1aHOM Ha e€ u3ydeHue orBeneHo 136 yueOHbIX 4acoB — 1Mo 2 4 B HeAento B 8§ U 9
KJIaccaX COOTBETCTBEHHO.

Copnepxanne yuyeOHOro mnpeamera «XuMHs», HpeiacraBieHHoe B DenepanbHON paboueit
nporpamme, cootBerctByer PI'OC OO0, pazpaborano ¢ yuetom DenepanbHON OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O O0ILEro oOpa3oBaHus M0 y4yeOHOMY IMpenmeTy «XuMHsD»,
cooTBeTCTBYeT DenepalibHON alanTUPOBAHHON OCHOBHON 00pa3oBaTeNbHOIl MporpaMme OCHOBHOI'O
o01ero o6pazoBaHus 00YUYaIOIIMXCS € 33aJEPKKON ICUXUYECKOTO Pa3BUTHSL.

COAEPXAHUE YYEBHOI'O ITPEAMETA «XUMU»

COJAEPKAHUE OBYYEHUA B 8 KIIACCE

[lepBoHavabHbIE XUMUYECKUE MTOHSATHUS

[Ipeamer xumuun. *Posb XUMUU B )XU3HU yeoBeka.™ Tena u BemecTBa. Pu3nueckue CBOKWCTBA
BEIIECTB. ATpEraTHoe COCTOSHHE BEIIECTB. *XUMUS B CUCTeMe HayK.* UucTble BellecTBa U CMECH.
Crnioco6s1 paznenenus cmeceil. [IpaBuna 6e3omacHOro oOpamieHusi ¢ BEIIeCTBaMU U J1a0OpaTOpPHBIM
obopynoBanueM. *IloHsITHE 0 METOAAX MO3HAHUS B XUMUU.*

ATOMBI M MOJEKYJIbl. XWMHUUYECKHE SJIEMEHTHI. 3HAKH (CHUMBOJIBI) XUMUYECKHX JJIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocThie U C0KHbIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUESHHE.

Xumnueckasi popmysna. BaneHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. *3aKOH IMOCTOSIHCTBA
cocraBa BeriecTB.* OTHOCUTENbHAsA MOJIEKYJIsIpHas Macca. MaccoBas J0Js XUMHUYECKOTO JJIEMEHTa B
COCIMHECHHH.

du3nueckue 1 XUMUYECKUE SBICHUS. XUMUUeckas peakius. [I[pu3Haku XuMHUYECKUX peaKivil.
VYpaBHEeHUS] XUMHUYECKUX PEaKIUid. 3aKOH COXpaHEeHHUsI Macchl BemecTB. Kiaccudukanus XuMUIeCKUX
peaxiuii (COeAMHEeHNUs, PA3JI0KEHUS, 3aMEeIeHHsI, 0OMEHa).

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMUMHMYECKOW IOCYAOH, ¢ MpaBUjIamMH pabOThl B
nabopatopuu U TpuéMamu OOpalieHHus C J1a0OpaTOpHBIM OOOPYIOBAHHEM; W3YUYEHHE U OMHCAHUE
(Gu3NYecKUX CBOMCTB 00pa3lOB HEOPraHWYECKHUX BEILIECTB; HaOmoAeHHe (U3NYEcKUX (IUIaBJIeHHE
BOCKa, TasHUE JIbJla, pACTHpPAHHE caxapa B CTYIKE, KUIEHUE W KOHJEHCALMs BOJABI) M XUMHUYECKUX
(ropeHre cBe4M, MPOKATMBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBHE MeJNla C KHCIOTOW) SIBICHUM,
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HAOMIOZICHWE W ONHMCAHWE TMPHU3HAKOB TMPOTEKAHUS XWUMHUYECKUX peaklui (paszloxeHHue caxapa,
B3aMMOJICHICTBHE CEPHON KHCIOTHI C XJOpHAOM Oapus, pasinokenue ruapokcuaa memu (II) mpum
HarpeBaHuu, B3auMoJIeHcTBUE kelne3a ¢ pactBopoMm conu Meau (II));u3ydenue crocoOoB paszaeneHust
cMecel (Cc TIOMONIbIO MarHuTa, (UIBTPOBAHWE, BBITAPUBAHHE, IUCTHILUIALUS, Xpomarorpadwusi),
MIPOBE/ICHNE OYHMCTKU TIOBAPEHHOW COJM; HAOIIOJICHHE W ONMHCAHWE PE3YJIbTATOB MPOBEICHUS OIbITA,
WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHUST MaCChl; CO3/IaHIE MOJIEIIeH MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Baxneiiue npeacTaBuTeIn HEOPraHUYECKUX BELIECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopog — 31eMeHT M NIpOCTOE BELIECTBO.
Haxoxnenue kuciopoga B mpupojae, (U3NYeCKHe W XHUMHYECKHE CBOMCTBAa. Peakuuu ropeHus
IOPOCTBIX M CHOXHBIX BemiecTB. CrocoObl MOJy4eHUs KUcCIOpoja B JjabopaTtopuu  *u
npombiuieHHOCTH. *  [Ipumenenne kucinoponaa. Ilonstue o6 okcumax. KpyroBopor kucinopona B
npupoje. *O30H — auoTpoIHas MOAU(UKALUSA KUCIOPOa.

TernnoBoil 3¢p¢dexkT XUMHUECKOW peaklUuu, TEPMOXMMHYECKHE YpaBHEHHs, 0JK30- U
SHIOTEPMHUUYECKHE peakiK. TOIIMBO: Yyrojib U MeTaH. 3arps3HEHUE BO3/1yXa, YCUIEHUE TAPHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOs.™*

Bonopon — anemeHT u mpocroe BeuiectBo. HaxoxaeHue Bojopoaa B npupoje, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA (Ha NpUMEpE B3aUMOJIEHCTBHUS C HEMETalNIaMd U OKCHJAMU METaJJIOB),
IIpUMEHEHHeE, *crocoObl noydyeHus. ™ [IoHsaTHe 0 KUCIO0Tax U COJIsX.

KomuuecTtBo BemectBa. Mosb. MossipHasi Macca. 3akoH ABoraapo. MossipHblii 00bEM Ta3oB.
Pacuersl o xumuueckoit opmyie. PacyeTsl MaccoBOM JOIM XMMUYECKOTO JIEMEHTa B COEAMHEHUH,
KOJIMYECTBA BEILIECTBA, MOJISIPHOM MaccChl, MOJSpPHOro oObeMa Tra3oB. Pacu€rbl 1Mo XUMHYECKUM
YpaBHEHMSIM.

*@uznueckne cBoiicTBa BoAbL.* Boma. Ee coctaB, crpoenume u Mojekyibsl. *Boma kak
pactBoputenb.* PactBopbl. *IloHsATHE O HACBIIIEHHBIX W HEHACHILEHHbIX pacTBopax. Ilonsartue
pacTBOPpUMOCTH BellecTB B Boje.* Pacuer MaccoBoil J0JM BelllecTBa B pacTBOpe (MPOLEHTHAs
KOHIIeHTpawus). MaccoBasi 10151 BEILlECTBAa B pacTBOpe. *XUMHUECKUE CBOMCTBA BOJbI (Pa3lloKEHHE,
peakuuu ¢ HaTpUeM, OKCUIOM Kaliblius, okcuaoM cepsl (1V) peakuuu ¢ mMeramuiamy, KUCIOTHBIMU U
OCHOBHbIMH OKcusamu). [Tonsitue 00 ocHoBaHuUsAX. Poib pacTBOpOB B MPHUPOJIE U B JKU3HU YEIOBEKA.
Kpyrosopot Bozbl B ipupoie.™ 3arpsisHeHre NpUpoIHbIX BoA. OXpaHa U OYMCTKA MPUPOIAHBIX BOJ.

Baxneliimme kiaccel HeopraHuyeckux coenuHeHud. Kiaccudukanuss HeopraHudeckux
coequHeHnil. Okcunpl: cocTaB, Kkiaccudukanus (KUCIOTHBIE, OCHOBHbIE, *aM(oOTepHBbIE,
HecosieoOpasyrone - Ha npumepe okcuaa yriepoga (II) m okemma aszora (Il)), Homenknarypa.™
*TlonyyeHne™ M XMMHUYECKUE CBOMCTBA OKCHJIOB (B3aMMOJICUCTBHE C BOJOM, KUCIOTaMH, IIEJI0YaMHU).
OcHoBanus. Knaccudukanuss ocHoBaHMM: HIETOYM M HEpacTBOpPUMbIE OCHOBaHUS. HomeHkiaTypa
ocHOBaHWi. Du3nueckue W XHUMHUYECKHE CBOWCTBA OCHOBaHUM (B3aWMOJECHCTBHE C OKCHUJIAMH
HEMETaJJIOB, KUCIOTaMH, coisiMK). *Tlonydenne ocHOBaHuUM. >

Kucnotel: coctaB, kiaccupukalus, HOMEHKJIATypa, (U3NYECKHe M XMMHUYECKHE CBOHCTBA
(B3auMOZIEHiCTBUE C METaJUIaMU, OCHOBHBIMH OKCH/IAMH, OCHOBAHUSIMH, COJISIMH, HAa IIPUMEPE COJISTHON
U CEpHOM KHUCIOT), *crmocoObl mosydeHus.™ Psag axtuBHoctn MertawioB H. H. bekerosa. Comm
(cpenHue): HOMEHKIATypa coJied, *crocoObl MOJIY4YeHHs™, B3aUMOJIEHWCTBUE COJEeH ¢ MeTallIaMH,
KHCIIOTaMH, IIE€JI0YaMH U COJISIMH, TPUMEHEHHUE.

[Tonstre 06 amoTepHBIX TUAPOKCHIAX (HA MPUMEPE IHHKA U *aIOMHHHS™): *XUMHYECKHE
CBOMCTBa (B3aUMOJEMCTBHE C KUCIOTaMU U ILIE€JI0YaMHU, pa3ioXKeHHe MPU HarpeBaHUM) U MoJdydeHue. ™

['eneTnyeckas CBs3b MEXAY KJIacCaMHU HEOPTraHWMUYECKUX COEAMHEHUN. ['eHeTnueckue psbl.

XVUMUYECKUHN SKCIIEPUMEHT: Ka4yeCTBEHHOE ONpEJesIeHNnEe COAEpKaHMs KHUCIOpOoJa B BO3AYXE;
MOJTyYeHHE U U3yueHHe CBOMCTB KUCIIOPO/1a; HAOII0AeHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHHUS U MPEKpallleHusi ropeHus (moxkapa); 03HaKOMJIEHUE ¢ 00pa3liaMyu OKCHJIOB U
OIMCaHME MX CBOMCTB; MOJYYEHHUE U U3yYEHHE CBOMCTB BOAOpPOJa (rOpeHue); HaboaeHne oopa3ios
BEIIECTB KOJUYECTBOM | MOJIb; HMCCleOBaHHE OCOOCHHOCTEM pacTBOPEHMs BELIECTB C PA3IUYHOU
pPacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA; B3aMMOJICHCTBHE BOJABI C METAJUIAaMU (HATPUEM U KayibliieM) (BO3MOKHO HCIIOJIb30BAHUE
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BHUJICOMATEPHAIIOB); OIPEJEICHUE PACTBOPOB KHMCIOT W ILNEJIOYEH € IOMOIIbI0 HMHAUKATOPOB;
UCCIIeIoBaHNE O0pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB; HAOJIOJEHHE H3MEHEHUS
OKpaCKH MHJIMKAaTOPOB B PACTBOPAX KUCJIOT U LIeJIouel; u3ydyeHue B3aumozeiictaus okeuja meau(ll) c
pacTBOPOM CEPHOM KHCJIOTBHI, KHUCJIOT C MeETalUlaMHM, pEakUUd HEUTpaln3alMuM; IO0JTyYCHHE
HEpPACTBOPUMBIX OCHOBAHMUM, BBITECHEHHE OJHOIO METajula APYI'MM M3 pPAacTBOpa COJM; PEIICHUE
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BaykHel1e KJ1acChl HEOPraHMYECKUX COCIUHEHUID.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema XUMUYECKUX dieMeHTOB /1. 1.
MenneneeBa. CTpoeHHE aTOMOB. XUMHYECKAs! CBSA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

[lepBble MOMBITKH KIACCU(PUKANNKA XUMHUYECKUX 3JIeMEHTOB. [lOHATHE O rpymnmax CXOMHBIX
3JIEMEHTOB (ILI€JIOYHbIE U IIEI0YHO3EMENbHbIE METasUlbl, TajJOreHbl, HHEPTHBIE Ta3bl). *JIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHUJIBI ¥ TUAPOKCUIBL. ™

Ilepuonnueckuii 3akoH. Ilepuoanyeckas cucreMa xumuueckux anemeHToB 1. . Menneneena.
Kopotkonepuonnass u *nmnuHHonepuoanas™ ¢opmel I[lepuonndeckoil cUCTEMBl XUMHUYECKHX
sanementoB [[. WM. MenpneneeBa. Ilepuonasl u rpynmbl. OU3MUECKUA CMBICT TMOPSAIKOBOIO HOMEPA,
HOMEPOB MepUo/ia U TPYMIbl FJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. *M3oronbl.* DnekTponbl. CTpoeHHE NEKTPOHHBIX
00oJtouek aromMoB TiepBbIX 20 XuMUdeckux 3meMeHToB [lepuonnyeckoi cucremsl J[. . Menneneesa.
XapakTepucTUuka XMMHUYECKOIO 3JIEMEHTa o ero noisiokeHuto B Ilepumoamueckoit cucreme /[l. 1.
Menneneesa.

*3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB MajbIX MEPUOIOB U TJaBHBIX MOATPYIII, B
3aBUCMMOCTH OT aTOMHOTO (TMOpsAKoBOro) HoMmepa 3HaueHue Ilepmommueckoro 3akoHa U
[lepuonnueckoil cHUCTEMbl XMMHYECKUX OJEMEHTOB I pa3BUTHS Hayku U npaktuku. [l U.
MenpeneeB — y4€HbII U FpaXXAaHUH. ™

Xumuueckas CBSI3b. KoBasienTHas (monsipHas u HEMoJIsIpHast) CBS3b.
*DNeKTPOOTPUIIATEILHOCTh ATOMOB XUMUUYECKHUX 3JIeMeHTOB.* VloHHas CBSI3b.

Crenenb okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUN OKCIIEPUMEHT: H3ydyeHHe oOoOpa3loB BEUIECTB METAUIOB M HEMETAIUIOB;
B3aUMOJICHCTBHE THUJIPOKCHIA IIMHKA C PACTBOPAMU KHCIOT M IIEJIOYEH; NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPhl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHHe, peaKiuu
Pa3NoKEeHUSsI, COSTMHEHNUS ).

MexnpeameTHbIe CBSI3H

Peanmzanus MeXIpeIMETHBIX CBS3EW MPHU NU3YUYEHUH XUMHH B 8 KJlacce OCYIIECTBIISICTCS Yepes
UCMOJb30BAaHUE KaK OOIIMX ECTeCTBEHHO-HAYUHBIX MOHATUH, TaK U TMOHATUH, SBISIOIUXCS
CHCTEMHBIMH JUTSI OTJICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01e ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIM (pakT, TUmoTe3a, TEOpUs, 3aKOH, aHaJM3,
CHHTE3, KiacCu(UKaIus, MepruogHIHOCT, HAOIIOICHHE, YKCIIEPUMEHT, MOJICIIMPOBAaHIE, U3MEPEHUE,
MO/IEJIb, SIBJICHUE.

Owuszuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI, HW30TOIHI,
PalliOaKTUBHOCTb, MOJIEKYIIA, SJIEKTPUYECKHUI 3apsil, BEIIECTBO, TEO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, (U3MuecKue BeTNUNHBI, CIUHHUIIBI HU3MEPEHUS, KOCMOC, TUTaHETHI, 3BE3/161, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpPaAIbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOMAEeMBbIE,
TOTLTUBO, BOJIHBIE PECYPCHI.

COJAEPKAHUE OBYYEHUA B 9 KIIACCE

BemecTBo u xumMuyeckas peakuus
Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema xumuueckux siemeHToB /l. . Menneneesa.
CrtpoeHnne aTtomMoB. 3aKOHOMEPHOCTH B W3MEHEHHMH CBOWCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX
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NIEPUOJIOB, Kayus, KaJdbLMsl M HUX COEAMHEHUM B COOTBETCTBUM C IIOJIOKEHHUEM DJIEMEHTOB B
[Tepuoanueckoil cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHJbl XUMHUYECKOW CBA3M. THIBI KPUCTAIIMYECKMX PELIETOK,
*3aBHCUMOCTb CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKOMN PEMIETKN U BUJJA XUMUYECKOM CBSA3U. ™

Knaccupukanuss W HOMEHKIATypa HEOPraHMYECKMX BEIIECTB (MEXAyHapoaHas U
TpUBHANIbHAsA). XHUMHUYECKHE CBOMCTBA  BEIECTB, OTHOCALIUMXCS K pa3IMYHBIM  Kjaccam
HEOpPraHUYECKUX COCAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKHUX BEILECTB.

Knaccubukanuss XUMUYECKUX pEakUui MO Pa3IMYHBIM MpU3HaKaM ([0 YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMHU BEILIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTETEeHEH OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB, *10 00pPaTUMOCTH, 110 YYaCTHIO KaTaliu3aropa).* DK30- U S9HIAOTEPMUUYECKUE
peakiuu. *TepMoxuMuyeckre ypaBHEHUS. ™

*TlonsaTHe O CKOpPOCTH XuMHUueckod peakiuu. [loHsTHe 00 0OpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE 0 TOMOIreHHBIX U FeTEpOTreHHbIX peakuusax. [IoHsaTHe 0 XuMHUYeCKOM
paBHOBecuH. CMeNIeHUE XUMUYECKOT0 paBHOBeCUsA. DaKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKON
peaKiuy 1 MOJI0KEHUE XUMUYECKOIO PAaBHOBECHS. ™

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE — PEAKIMH, JJIEKTPOHHBIA  OajaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBieHHE YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIM
C HCIIOJIb30BAaHUEM METO/1a AIEKTPOHHOTrOo OanaHca.

Teopus 37AEKTPOIUTUUECKON TUCCOLMALUU. DIIEKTPOIUTHYECKAsT JUCCOLUALUsA. DIEKTPOJIUTHI
U HEdNEKTPoNIuThl. KaTHoHbI, aHnOHBL. *MexaHu3M AMCCOIMAIMK BEUIECTB C Pa3jIMYHbIMH BHIaMU
xuMudeckon cBs3u. [lonstue o crenenu auccouuanu.* CuibHbIC U CIa0bIe AIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUS MPOTEKAHMs peakluid HOHHOrO oOOMEeHa /10 KOHIA.
[TonHble M COKpalIEHHBIE HOHHBIE YPABHEHUS pEAKIH. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUN U
COJIeil B CBETE MpeACTaBICHUI 00 3NeKTponuTuuecKoil nuccounanuu. Cpena pactsopa. KauectBeHHbIE
peaKIuy Ha KaTHOHBI M aHUOHBI: XJIOPU/-, OpOMUI-, HOAHI-, CYIb(at-, KapOOoHaT-, CHITUKAT-, pocdart-
aQHUOHBI; TUAPOKCUA-UOHBI, KATUOHBl AMMOHHUS, MarHus, KaibllMs, allOMUHUS, xkene3a (2+) u (3+),
Meau (2+), LMHKa, TPUCYTCTBYIOIME B BOJHBIX PaCTBOpaXx.

XUMHYECKUN SKCIEPUMEHT: O3HAaKOMJIEHME C MOJEISMH KPUCTAUIMYECKUX PEHIETOK
HEOPTraHMYECKUX BEIIECTB — METAUIOB M HEMETAUIOB (TpaduTa M anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpud); HCCIEIOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakiMu OT BO3JEHCTBUA
pa3nuyHbIX  (AKTOPOB; MCCIEIOBAHME BJIEKTPOIPOBOJHOCTH  pPAcTBOPOB  BELIECTB, Ipoliecca
JMCCOLMALIMU KUCTIOT, Liesodyel U cosiell (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHAIIOB); MPOBEICHUE
OIIBITOB, WUTIOCTPUPYIOUINX MPU3HAKK MPOTEKAaHUs] PeaKklMi MOHHOro oOMeHa (oOpa3zoBaHME OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJbI); OINBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX pEAaKIUil (TOpeHHe, peakUuu pa3joKEHUs, COEIMHEHHs); pacllo3HaBaHUE
HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKIMi Ha HMOHBI;, pEIICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hewmeranmnel u ux coenvHeHus

OO6miass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEHEHU
okucineHus. CrtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TallOTEHOB. XUMHYECKUE
CBOMCTBa Ha mpuMepe Xxjopa (B3aUMOJCICTBHE C MeTalylaMHM, HEMEeTalJlaMd — BOJOPOJIOM U
KkuciaopoaoM, *menouamu®).  Xmopoogopoa. ComnsHas  KHUCIOTa, XHMHYECKHE CBOMCTBa,
*momydyenue®, mnpumeHeHue. *JlelicTBHEe Xjopa H XJOPOBOJOPOJIa HA OPraHW3M YelloBeKa.™
Baxueiime X0puabl 1 X HaXOXKIACHUE B IPUPOJIE.

OO6mas xapakTepuctuka 35eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOSHHUSI aTOMOB KHCIOpOaa
U cepbl. XapaKTEPHbIE CTENIEHN OKUCIICHUS.

CrtpoeHue u ¢uznyecKue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpbl. AJUIOTPOIHBIE
MOJU(UKAIIMH KACIOPO/a U cepbl. XMMHUYECKUE CBOMCTBA cephl (B3aMMOAEHCTBHE *c HemeTanaamMu™
— BOJIOPOZIOM U KHCIIOPOJIOM, METaJUIaMU, *KOHIIEHTPUPOBAHHBIMHM a30THOM M CEpHOM KHCIOTaMH).*
CepoBoniopoJi: cTpoeHue, pU3NYecKue U XMMUYECKHe CBOMCTBA (KHUCIIOTHBIE U BOCCTAHOBHUTEIbHBIE
cBoiicTBa). OKCUIBI cepbl Kak MPEACTaBUTEIN KUCIOTHBIX OKcuJ0B. CepHas Kuciorta: pusndeckue u
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XUMHYECKHe cBoMcTBA (o0mmme u cienuduueckue). Comu cepHOi KHCIOTHI, KAYeCTBEHHAS PEaKIHs Ha
cynbdar-uoH. CepHucTas KHciaoTa. *XHUMHUYECKUE PEAKIMHU, JISKAIIME B OCHOBE IPOMBIIIJIEHHOTO
crioco0a moyrydyeHus cepHoil KHCIoThL. * HaxoxeHue cepbl U e€ coenuHennid B npupoae. [lpumenenne
Cepbl U €€ COCIMHEHHH B OBITY U B IPOMBIIUIEHHOCTH. *XHMMHYECKOe 3arpsi3HEHHE OKpYyKarolen
Cpelbl COEIMHEHUSMU Cepbl (KUCIOTHBIE AO0XAM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €0
IIpeJoTBpaleHus. *

OO0mast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB a30Ta H
docdopa, xapakTepHble CTEIIEHN OKHCIICHHUS.

A30T, pacipocTpaHeHHe B MpHUpoJie, GPU3NUECKUE U XUMHUYECKIE CBOUCTBA (B3aMMOACHUCTBHUE C
METaJUlaMU U HEMeTaJulaMHU - KUCIOPOAOM U BoaopoaoM). KpyroBopor azora B nmpupozge. AMMHUAK:
¢usnyeckue M XUMHUYECKHE CBOWMCTBAa (OKMCIIEHHWE, OCHOBHBIC CBOHCTBA BOJHOTO pacTBOpA),
*nonydyenue® u mnpumeHeHue. ColnM aMMOHHUSA: COCTaB, (U3MYECKME U XUMHUYECKHE CBOMICTBa
(paznokeHue, B3aMMOJCICTBUE CO IeIo4YamH), NpuMeHeHue. KadyecTBeHHas peakuusi Ha HOHBI
aMMOHUS. A30THas KUCIIOTa, € (U3NYecCKue M XMMHYECKHEe CBOMCTBa (0oOmue u crenuduaeckue),
*nonydyenue.* Hurtparel (pasnoxkenue). A30TUCTasg KucioTa. Mcmoinb30BaHWE HUTPATOB U COJIEH
aMMOHMsI B KauecTBE MMHEPAIbHBIX YAOOpeHHH. *Xumuueckoe 3arpsa3HEHHE OKpPY)KaroLlel cpeibl
COEIMHEHUSIMH a30Ta (KUCJIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/1yXa, [I0YBBI U BOJAOEMOB). *

®dochop, *amnorpomnHsie mMomudukamuu (ocdopa,* duMUECKHe M XUMHUUYECKHE CBOWCTBA
(B3auMozielicTBUE C METaUlaM{, HEMETalllaMHi, *KOHLIEHTPUPOBAaHHBIMU a30THOH U CepHOMU
kucnoramu).* Okeun gocdopa (V), oprodochopnas kucnora: puznuecKue U XMMHUUECKHE CBOICTBA,
*nomydyenue.* *lloHsTHE O MHHEpaJIbHBIX YAOOpeHHsX: HuTpatel U Qocdarel. Ilonstue o
KOMIUIEKCHBIX  ynoOpeHusax.* OOmas xapakTepucTuka 3meMeHToB IVA-rpynmel. OcobeHHocTH
CTPOCHHUSI aTOMOB YIJIEpo/ia M KpEeMHHA. BalleHTHOCTh M XapaKTEpHBIC CTEIIEHH OKHUCICHHS aTOMOB
yriepoja u KpeMHus. PacripocTpanenue yriieposaa B Ipupoje, XapakTepHble CTEIIEHH OKUCICHHUS.

VYriepon, aorporHbeie Mogudukanun (rpadur, aMas), GU3NIecKre 1 XUMUICCKUE CBOMCTBA
IIPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METAlJIaMH, HEMETAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHoil kucioramu)*. Ancop6ums. KpyroBopor yriepona B mnpuponme. OKCHIbI yriepoia, HX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MOIy4YE€HUE M MPUMEHEHHUE, NeiiCTBUE HAa OpPraHU3M 4YeJOoBeKa.
*JKOJOTHYEeCKHEe TMPOOJIeMBbI, CBs3aHHBIE ¢ oOkcuaoMm yriepona(lV); rumore3a T1i106ambHOTO
NOTEIUIEHUS] KJIMMaTa; MapHUKOBBIA 3(dext.* YronpHas kucinora u e€ coiau, UX (U3NYECKUE U
XMMHAYECKHE CBOWCTBA, *moiydeHne W TIpuMeHeHue.* KadecTBeHHas peakiusi Ha KapOOHAT-WOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMILIMHE, TPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

OO6mue npeacraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOEHUS OPraHUYECKUX COEIUHEHHH
yriepoa (Ha mpuMepe MeTaHa, 3TUJIEHA, ITaHOJIa, YKCYCHOW KUCIOTHL. *MX cocTaB M XMMHMUECKOe
crpoenue. Kimaccudukamus opranndecknx BemecTB.* [ToHATHE 0 OMOJOTHYECKH BaYKHBIX BEIIECTBAX:
KHpax, Oenkax, yrjieBoJax — M HMX pOJM B KHU3HM 4YeloBeka. *MaTepualbHOE €IUHCTBO
OpPTaHUYECKUX U HEOPTaHWMYECKUX COeTMHEHHH. *

Kpemuuii, ero ¢usnyeckne M XHMMHYECKHE CBOHCTBa (Ha MNpUMepe B3aUMOACHUCTBUS C
MEeTaJlJIaMi U HeMeTayulaMu), *mnonydeHue™ u mnpumeHeHue. *CoeAMHEHHS KPEMHHsS B MPUPOJIE.
Oo6ume mpencrasineHust 06 oxkcuae kpeMHuA(IV) u kpemHueBoii kucinore. CUIUKAThI, PU3NUECKUE U
XMMHAYECKHE CBOWCTBA, MOJYYCHHWE W TPUMEHEHHE B OBITY, NPOMBIINUICHHOCTH (B MEIUIIUHCKOM,
3JIEKTPOHHOM, CTPOUTENBHOW W JAp.). Baxuelue cTpouTenbHbIE MaTepuaibl: KepaMuKa, CTEKIO,
LIEMEHT, OETOH, Kene300eToH. [IpobieMbl 6e30macHOro UCIOIb30BaHUSI CTPOUTENBHBIX MATEPHAIIOB B
MOBCEHEBHOM KU3HU. *

XYUMHUYECKUN SKCTIEPUMEHT: U3ydeHHe 00pa3[0B HEOPraHMUYECKUX BEIIEeCTB, CBOWCTB COJISTHON
KHUCJIOTBI; TPOBEJEHNE KadeCTBEHHBIX PEAKIMHA Ha XJIOPUI-MOHBI M HaONIOJeHHWE MPHU3HAKOB HUX
MPOTEKAHMs; ONBITHI, OTpaXarolue (U3NUecKne W XUMHUYECKHE CBOWCTBA TAJIOTCHOB H WX
COEMHEHUH (BO3MOKHO MCIOJIb30BaHHE BUAEOMATEPHATIOB); O3HAKOMIICHHE C 00pa3laMi XJIOPUIOB
(rajoreHu10B); O3HAKOMJIEHHE ¢ Oo0pa3laMu cepbl U €€ COeIMHEHUSIMU (BO3MOKHO HCIOJIb30BaHUE
BUJeOMAaTepualioB);  HaOmroJeHWe  mporecca  oOyriaMBaHMs — caxapa  1HOJ  JEHCTBUEM
KOHIEHTPUPOBAHHOM CEpPHOM KHCIIOTHI; M3Y4Y€HHE XHMHUYECKHX CBOMCTB pa30aBleHHOW CcepHOM
KHUCJIOTHI, TPOBEJIEHHE KAYeCTBEHHOM peakiuu Ha Ccyab(paT-HOH M HaOMI0JeHHe Npu3HaKa eé
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NPOTEKaHMs; O3HAKOMJIEHHE ¢ (PU3MYECKMMHU CBOMCTBaMHM a30Ta, (ochopa M MX COEAMHEHUH
(BO3MOXHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB), OOpa3liaMu a30THBIX U (OCHOPHBIX YAOOpEHUIA;
MOJTyYeHHE aMMHUaKa U U3y4eHHE €0 CBOICTB; MPOBEICHUE KaUeCTBEHHBIX pPeaKuii Ha HOH aMMOHUS
u ¢ochar-uOH MW H3YYCHHE NPU3HAKOB HMX NPOTCKAHHs, B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOMN
a30THOM KHUCIOTHI C MEIbI0 (BO3MOKHO HCIIOJIb30BAHUE BHCOMATEPUANIOB); M3YYEHUE MOJENeH
KPUCTAJUIMYECKMX PEHIETOK anmasza, TpaduTa; O3HAKOMJIICHHE C MPOIECCOM  ancopOruu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOHCTBOM MPOTHUBOTasa; IHOJIyYCHHE
VIJICKUCIIOTO Ta3a M W3YYCHHE €ro CBOMCTB; NMPOBEICHHE KAUYECTBCHHBIX PEaKIMi Ha KapOOHAT- M
CHJIMKAT-MOHBI ¥ U3yYCHHE NPU3HAKOB MX NPOTEKAHHS;, 0O3HAKOMJICHHE C MPOIYKIHEeH CHIMKATHOM
MPOMBIIINIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIBHBIX 33734 10 TeMe «BakHeWIne HeMeTalulbl M HX
COCIMHEHUS.

MeTtamibl 1 UX COeAMHEHUS

OO0mrast XapakTepUCTUKA XUMUYECKUX IIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX MOJIOKEHUS
B Ilepuonnueckoil cucreme xumuueckux sieMeHTOB J[. M. MeHaeneeBa M CTpPOEHHS aTOMOB.
Crpoenne wetaiwioB. Meranauyeckass CBS3b W METAUIMYECKas KPUCTAJUIMYECKAs peIIETKa.
DIIEKTPOXUMHUYECKUMN psii HApsKEHU MeTauioB. OU3nueckue 1 XMMHUYECKUE CBOMCTBAa METAJIOB
(B3amMOJIEHCTBHE C KHCIOPOJOM, BOJOW, KHCIOTaMH). *OOmue CrnocoObl MONTYYCHUS METAJIIOB.
[TonsiTue 0 KOPPO3MH METAIOB, OCHOBHBIE CHOCOOBI 3alUTHI UX OT Koppo3uu. CruiaBbl (CTaib,
9yT'yH, JIOPATIOMUHIHI, OpOH3a) U MX IPUMEHEHHUE B OBITY M IPOMBIIIICHHOCTH.

[I{enounble MeTamibl: nojoxxkenue B [lepuonnueckoil cucreme xumMuieckux snemeHToB . U.
MenpeneeBa; crpoenue atoMoB. Haxoxnaenue B npupoze. @usndeckue U XUMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus U Kanus). OKCUABI U TUIPOKCHABI HaTpus W Kanus. [IpuMeHeHue MIeNOYHbIX
METAJUIOB U UX COCIMHEHUH.

[[{enouno3emenbHbIE METAUIBl MarHUi M KajdpLui: moJiokeHue B llepuogmueckoi cucreme
xuMuueckux dneMeHtoB JI. M. MeHueneeBa; CTpO€HHE HMX aTOMOB; HAaXOXKJICHHE B MPUPOJE.
duznyecknue U XUMUYECKUE CBOMCTBA MarHus M Kalblivg. BaxHeilue coeuHeHUs Kanblus (OKCHI,
ruApoKcu, coyn). *JKECTKOCTh BO/IBI M CIIOCOOBI €€ yCTpaHeHus . ™™

Amomunuii: nonoxenue B Ilepuonuueckoir cucrteme xumuueckux aiemeHtoB [l .
MenneneeBa; CTpOCHHE aToMa; HaxoxAeHHE B mpupoge. dusnyeckue U XUMUYECKHE CBOMCTBA
anmoMuHM. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUIPOKCHIA ATFOMUHHUS.

Kene3o: nonoxenue B [lepuoanueckor cucreMe xumuieckux sinemeHToB [1. . Menneneena;
CTPOEHHUE aTOMa; HaxOXJAeHWe B mpupoje. Puznueckue U XUMHYECKHME CBOWCTBA JKele3a
(B3auMosielicTBUE ¢ METaJUIaMU, KUCIOTaMH U coisiMu). OKcupl, ruapokcuasl U conu sxkenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *monydyeHue.™

XUMHYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C O00pa3laMd METaJIOB U CIUIABOB, WX
(bu3MYECKUMHU CBOWCTBAMU; M3yYEHHE PE3yIbTAaTOB KOPPO3UM METAIIOB (BO3MOKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHA KAJIBIMS W HATPHUS C BOJAOW (BO3MOXKHO
UCIONIb30BaHUE BHUAEOMATEPUAIOB); HMCCIEAOBAHME CBOMCTB KECTKOW BOJBI; MpoIlecca TOPEHUS
xKeyne3a B KHCIOpoJe (BO3MOXXHO HCIIOIb30BAaHUE BHJIEOMATEPHANIOB); MPU3HAKOB MPOTEKAHMS
KaueCTBEHHBIX pPEaKIMii Ha MOHBI (MarHus, KanbIlHs, amoMuHUs, IUHKA, >kene3a(ll) u xemesza(Ill),
menu(Il)); HaOmoMEeHe U ONMHMCAaHME TPOIECCOB OKpAITWBAaHUS TUIAMEHH WOHAMHU HATPUs, KU U
Kalmbplus (BO3MOXXHO HCIONIB30BaHUE BHUAEOMATEpUAIOB); HCCIeOBaHHE aM(OTEPHBIX CBOWMCTB
THAPOKCH/IA ATIOMUHHUS W THAPOKCHJIA IMHKA; PEIICHHE OSKCIMEePUMEHTAIBHBIX 3a/Jad 10 TeMe
«BaxHelnme MeTaJibl U UX COSAUHEHUS».

XUMHS U OKpYy:Karollas cpesia

*HoBble Marepuanbsl M TeXHOJNOTWU. BemiectBa M Marepuanbl B TOBCEIHEBHOW KH3HH
yenoBeka. XUMHUS U 30poBbe. be3onacHoe HCnoabp30BaHNE BEUIECTB U XUMHUECKUX PEaKuil B OBITY.
[lepBast moMoILIb IPU XUMUYECKHUX 05KOTax U OTpaBieHUsX. OCHOBBI SKOJIOIMYECKON rPpaMOTHOCTH. ™

*XuMHuUecKoe 3arpsi3sHeHHE OKpy’Karolleld cpeibl (TMpeaenbHas IONMycTUMas KOHLEHTpAIHs
BeniectB — [1/IK). Ponb xumuu B perieHnH 3K0JI0rHUecKux npodiaem.™
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*TIpuponHble UCTOYHHUKH YIIIEBOIOPOJOB (Yroyb, MPHPOIHBIA ra3, He(Th), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH. *

XUMHUYECKUH HKCHEPUMEHT: HM3ydeHue oOpas3loB MaTepuanoB (CTEKIO, CILIaBbl METAJUIOB,
MOJIMMEPHBIC MaTepHabl ). >

MexpeameTHbIe CBSI3U

Peanusanus MeXnpeIMETHBIX CBS3el MPU U3YyYEHUH XMMUH B 9 Kilacce OCYIIECTBISETCS Yepes
UCIIOJIb30BAHUE KaK OOIIUX eCTECTBCHHO-HAYYHBIX TIOHSITUH, TaK W MOHSATHH, SBIISIOUIAXCS
CHCTEMHBIMH ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmMe ecTeCTBEeHHO-HAYYHbIC MOHATHUS: HAYy4YHBIH (AaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIacCu(UKaNus, ePUOIUIHOCTh, HAOIIOCHNE, SKCIEPIMEHT, MOJICITMPOBAaHNE, U3MEPECHNE,
MOJICTIb, SIBJICHHE, ITAPHUKOBBII A(PPEKT, TEXHOJIOTHS, MaTCPUAIIBI.

®dusmka: wmarepus, aroM, OJIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOMbI,
PaaroaKTHBHOCTb, MOJICKYJIA, JIEKTPUYCCKUIN 3apsi]], MPOBOIHHUKH, MOTYIPOBOJIHUKH, ITUIICKTPHKH,
(GOTO’IIEMEHT, BEUIeCTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHME BelecTBAa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIMYECKAsT PEHIETKA, CIUIABbI, (PU3NYECKUE BEIMYHMHBI, CAMHUIIBI H3MEPCHUS,
KOCMHUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buosnorus: ¢oTtocunTes, apixanue, Ouocdepa, HSKOCHCTEMa, MHHEPAIbHBIC YIOOpPEHHS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MHHEPAIBI, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOIAEMBIE,
TOILUIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJJMETA «XUMW» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUA

B nenom pesynbrarsl ocBoeHust ooyvaronumucs ¢ 311P yueGnoro npeamera « XuMusi» JOJKHBI
coBmajiaTh ¢ pesyibTaramu DenepalibHON pabodeil mporpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMS.
Haubonee 3HAUNMMBIMHE SIBIISTFOTCS:

JIMYHOCTHBIE PE3VIJIbTATHI:

JInuHOCTHBIE pe3y/lbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO 00mero oOpa3oBaHUsS
JOCTUTAIOTCSL B XOJ€ OOY4YeHMs] XMMHH B €IMHCTBE y4e€OHOW M BOCHUTATEIBHOM IEsTEIbHOCTH B
COOTBETCTBUM C TPAJAULUOHHBIMU POCCHUMCKMMM COLUOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMHU, TPUHATBIMA B OOILIECTBE IMpaBWIaMM U HOPMAaMH IIOBEJEHUS U CHOCOOCTBYIOT
IpoleccaM CaMOINO3HAHUs, CAMOPA3BUTHS U COLMATTU3AIMH 00YUYaIOIIUXCSl.

JIn4HOCTHBIE pe3yNbTAaThl OTPAKaIOT TOTOBHOCTh 00YUYaOIIUXCsI PyKOBOJCTBOBATHCSI CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAlUil M PACIIMPEHHUE OINbITa ACSITEIBHOCTH Ha €€ OCHOBE, B TOM
quCclie B YaCTH:

1) NaTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHMSI K OTE€YECTBEHHOMY KYyJIbTYPHOMY, HCTOPHMUECKOMY U HAYYHOMY
Haclle/INl0, TOHMMAaHUs 3HAUYEHUS XHWMHYECKOM HAayKd B IKU3HM COBPEMEHHOIo OOIIecTBa,
CIIOCOOHOCTH BJIAJIeTh JOCTOBEpHOM HHQOpMAIMe O NEepeloBBIX AOCTHXKEHHUAX U OTKPBITHSIX
MHUPOBOW M OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHHUIX 00 yCTpOWCTBE MHpa U
o01ecTBa;

2) rpax/1aHCKOT'0 BOCITUTAHMUSL:

IPEJCTaBICHUS. O COLMAIbHBIX HOPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOLUEHUH B
KOJIJIEKTHBE, KOMMYHHUKaTUBHOM KOMITETEHTHOCTH B 00LIECTBEHHO TMIOJIE3HOH,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOM MW JPYIMX BUAAX JAEATEIBHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU TNPU BBHIMOJIHEHUHM Y4eOHBIX, MMO3HABATEJbHBIX 3a/ad,
BBIMIOJIHEHUM XUMHYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOLIM B TIpoliecce 3TOW Y4eOHOH JesITeNbHOCTH, TOTOBHOCTHU
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OLICHMBATh CBOE IOBEJCHHUE U IOCTYIIKM CBOMX TOBAPHUILEH C IO3UIUU HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUNA TOCTYIIKOB;

3) HEHHOCTH HAY4YHOI'O IIO3HAHMSL:

MHUPOBO33PEHUYECKUX IIPEICTABICHUNM O BEIECTBE U XMMHYECKON PEaKLMU, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH M COCTaBIIOIIMX OCHOBY Ul IIOHUMAaHHS CYLIHOCTH
Hay4YHOH KapTUHBl MHUpPA, NPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUSA IPUPOJHI,
B3aMMOCBSA35IX YEJI0OBEKA C IIPUPOJHOM CPEIOi, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATECJIBHBIX MOTHBOB, HAIIPAaBICHHBIX Ha IIOJIy4YCHHE HOBBIX 3HAaHUM II0 XUMHUH,
HEOOXOAUMBIX JUII O0BSICHEHUS HAOIIOIaeMbIX MTPOIIECCOB U SIBJICHUM;

[IO3HABATENIbHOM, MH(OPMAIMOHHOM M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE HABBIKOB
CaMOCTOSITENILHOW Pa0OThl € Y4eOHBIMHM TEKCTaMH, CIPAaBOYHOM JIMTEPATypOH, JOCTYIHBIMHU
TEXHUYECKMMU CPeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOYYeHHMIO W TO3HAHHIO, JIF0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, IPOEKTHOM M MCCIENI0BATENbCKOM JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHs 00y4YEHMsI B JalbHEHILIEM;

4) hbopMupoBaHUS KYJIBTYPBI 340POBB:

OCO3HaHUs LIEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA
3JI0pOBbIIl 00pa3 U3HH, OCO3HAHUS MOCIEACTBUN U HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTpeOJIeHUs
QJIKOrOJIsl, HAPKOTHKOB, KYPEHMs), HEOOXOAMMOCTH COOJIO/IEHUs TpaBuUi O€30IIaCHOCTU MpHU
O0pallleHnU ¢ XUMUYECKHMMHM BEIIECTBAMU B OBITY U peaJIbHOM KU3HH;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpeca K MPAKTUYECKOMY H3yuYeHHIO mnpodeccuil U Tpylaa pa3iauyHOro poja, yBaXKEHHE K
TpyLy W pe3yibTaTaM TPYAOBOW JEATEIbHOCTH, B TOM 4YMCIIE Ha OCHOBE IPUMEHEHMS MPEIMETHBIX
3HaHUH MO XMMHHU, OCO3HAHHOT'O BBIOOpA MHIUBH1yaJIbHON TPAEKTOPUH MPOJOJKEHU 00pa30BaHuUs ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTM K XMMHHM, OOIIECTBEHHBIX MHTEPECOB W
notpeOHoOCTeH, ycnemHol mpopecCHOHAIbHON NEATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHMH,
TOTOBHOCTB a/IalITUPOBATHCS B POPECCHOHATBHOM Cpe/ie;

6) 5KOJIOIMYECKOr0 BOCITUTAHUS:

HKOJIOTMYECKU 1IeJIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOJAE KaK UCTOYHHUKY >KM3HU Ha 3emie,
OCHOBE €€ CyIEeCTBOBAaHUSA, MOHMMAaHHUS LIEHHOCTH 340poBOro u Oe3omacHOro oOpasa >KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUS
LIEHHOCTH COOJIO/IEHUSI MpaBWJl 0e30MacHOro MOBEJECHHS MpHU padoTe C BElIeCTBAMH, a TaKXKe B
CUTYalUsIX, YTPOXKAKOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHMS, MOJIy4YaeMble NMPU U3yYCHUHM XMMUH, Ul PELIeHUs 3ajad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CpEeNoM, MOBBIMIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYPHI,
OCO3HaHMS TJIO00ATBHOIO XapaKTepa 3KOJOTMUYECKUX MpoOieM M NyTel uX pelIeHHs MOCPEACTBOM
METOJI0OB XUMUU;

DKOJOTMYECKOIO  MBIIIJIEHUA, YMEHHMS pPYKOBOACTBOBATbCA MM B  II03HABATEIbHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3VJIbTATbI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS 00pa30BaTEIbHON MPOrpaMMBI [0 XUMHUU OTPAKAIOT
OBJIJICHUC YHUBEPCATHHBIMU ITO3HABATEIBHBIMU JICHCTBUSMH, B TOM YHUCIIC:

1) 0Ga30BbIC JOrHYECKHE JCHCTBUS:

BBISIBJISITH IPUYHHBI M CJICICTBUS MTPOCTHIX XUMUYCCKUX SIBIICHUI;

OCYIIECTBIISITh CpaBHEHHUE, KITaCCU(DUKAIINIO XUMUYECKIX BEIIECTB IO 3aJlaHHBIM OCHOBAHUSM
Y KPUTEPHUSM JJTS YKa3aHHBIX JIOTHUSCKUX OTICPAIIHIA;

CTPOUTH JIOTMYECKOE CYXKJICHHE TIOCle MPEeIBapUTENLHOTO aHalu3a, BKIIOYAIolIee
YCTaHOBJICHUE PUIHHHO-CIICACTBCHHBIX CBS3CH

CO3/1aBaTh, MPUMEHSATH U MPE0oOPa30BBIBATH 3HAKU M CUMBOJIIBI, MOJICII U CXEMBI JJIsl PEIICHUS
y4eOHBIX U IO3HABATEIHHBIX 3a/1a4 C IIOMOIIBIO MTEarora;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTUE XUMUYECKUX MPOILIECCOB M UX TIOCIEICTBUS;
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2) 0a30BbIC HCCIICIOBATEIBCKUE ICHCTBUA:

C TOMOINBI0 TIeJarora IMPOBOAUTh XHMHUYECKHH OMBIT, HECIOKHBIA HSKCIECPUMEHT, JUIS
YCTaHOBJICHUSI OCOOCHHOCTEH 00BEKTa M3YUYCHHsI, TPUIMHHO-CIICICTBEHHBIX CBSI3€H W 3aBUCHUMOCTEH
00BEKTOB MEXTy COOO0iA;

C TIOMOIIBIO TIeJarora WM CaMOCTOSITEILHO (OPMYTUPOBAaThH OOOOIIECHUS M BBIBOIBI 10
pe3yibTaTtaM MPOBEJCHHOTO HAOIOICHHS, OIIBITA;

3) pabota ¢ uaoOpMAaIHCii:

BBISIBIISITH Ae(PUINTHI WHPOPMAIINHU, JAHHBIX, HEOOXOIUMBIX JUIsl PEIICHUS MOCTaBICHHOU
3a/1a4u;

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BUA B IPYroi (TabauIly B TEKCT U TIp.);

WCKAaTh UM OTOUPATh HH(DOPMALIMIO WM TAHHBIC U3 UCTOYHUKOB C YUETOM MPEJIOKECHHON
yueOHO 3a/1a41 U 33/IaHHBIX KPUTCPHUCB.

OBnajeHne yHUBEpCaIbHBIMU y4€OHBIMH KOMMYHUKATUBHBIMH J€HCTBUSAMU:

OpraHU30BBIBaTh YU€OHOE B3aUMOAEHCTBHE B IpYIIE (ONPEAEsITh 00IINe LEIH, PacpeIesaTh
POJIM, JOrOBApUBATHCS JIPYT C IPYIOM M T. 1I.).

C MOMOIMIBIO TMENarora WiM CaMOCTOATEIBHO COCTaBJISITh YCTHBIE M NHCHMEHHBIE TEKCTHI C
MCIOJIb30BAHUEM UIUTIOCTPATUBHBIX MAaTepUAIOB JUIs BBICTYIIJICHUS NIEpel] ayIUTOPUEH;

OpPraHU30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO ICSTEIBHOCTh C YYUTEIEM H
CBEpCTHMKaMHM; paboTaTh WHAWBUAYAJIBHO M B TpYIIeE: HAaXOAUTh OOIlee pEeLIeHHe U pa3pelaThb
KOH(QUIMKTBI Ha OCHOBE COTJIACOBAaHUS TMO3UIMA © y4deTa HMHTEpecoB; (OPMYIHPOBATS,
apryMEeHTHPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

OLICHMBATh KA4eCTBO CBOETO0 BKJIaga B OOMIMH MPOAYKT, HPUHUMATH W Pa3AeisTh
OTBETCTBEHHOCTb U MPOSABIATh TOTOBHOCTD K ITPEJOCTABICHUIO OTYETA Iepe]l TPYIIION.

OgnajieHre yHUBEPCATbHBIMH YUCOHBIMH PETYISTHBHBIME JEHCTBUSMU:

oOHapyxkuBaTb U (POPMYITUPOBATH Yy4eOHYIO TpoOIeMy, OIpeaensaTh Ledb Yy4eOHOI
NeSTeIbHOCTH;

BJIAJ€Th OCHOBAMHM CAMOKOHTPOJS,, CAMOOLIEHKH, HPUHATHS PELIEHUH M OCYLIECTBICHMS
OCO3HAaHHOTO BbIOOpa B yUEOHOM M M03HABATEIbHON JESITENbHOCTH;

COOTHOCHUTbH CBOM JIEUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH
TESTeIbHOCTH B TPOIECCe JOCTHKEHHS pPe3yibTara, ONpPEACNsATh CIIOCOOBI NEHCTBHI B paMKax
NPE/UIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTHPOBATh CBOM JAEUCTBUS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYyaluen;

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYallUu U MpeJyiaraTh IJIaH €€ U3MEHEHMS;

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH YU4eOHOH 3a1aun;

NOHUMAaTh MPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3yibTaT AeATebHOCTH,
OTIpEIeNIATh TIO3UTUBHBIC M3MEHEHNS M HAallPaBJICHUsI, TPEOYIOIIne NanbHEHIIel paboThl;

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY U€JIOBEKY, €r0 MHEHHUIO.

ITPEAMETHBIE PE3VIJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOCHHMIO 00S3aTE€IBHOTO  COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOH DenepanabHON paboueil mporpaMMoi, BBIIEISIOT: HayYHbIE 3HAHUS, YMEHUS
U crnocoObl AeicTBUi, cnenuduyeckue uisi yueOHoro npeamMera «XuMHUs», BUIbl JA€ATE€IBHOCTH 10
MOJTyYEHHUIO HOBOT'O 3HAHMS, €0 HMHTEPIpETaliH, MPeoOpa3oBaHUI0 M NMPUMEHEHHUIO B Pa3IHMUHBIX
y4eOHBIX U HOBBIX CUTYalIUSX:

IPEACTABICHUE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBICHUN IPUPOJBI, ITOHUMAaHHE
OOBEKTUBHON 3HAUMMOCTH OCHOB XMMMUYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
KOMIIOHEHTa 0OOIIel KyIbTyphl U MPAKTUYECKON AEATEIbHOCTH YeNIOBEKa B YCIOBHUSIX COBPEMEHHOIO
oOniecTBa; MOHUMaHNE MECTa XUMUHU CPeJI APYTUX €CTECTBEHHBIX HAYK;

BIIQJICHUE OCHOBAMHU IIOHATUHMHOIO ammapaTra W CUMBOJIUYECKOTO A3bIKA XUMHUHU JUIS
cocTaBieHHs] (OPMYJT HEOPraHUYECKUX BELIECTB, YPaBHEHUN XUMHUYECKHX peakuuil (¢ omopoil Ha
QITOPUTM YYEeOHBIX JIeHCTBUI); BIaJeHHEe OCHOBaMU xumuueckoid HoMeHknaTypsl (IUPAC wu
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TPUBHAJIBHON) M YMEHHUE HCIOJIb30BATh €€ JUIs peleHus y4eOHO-1T03HABATEIbHBIX 33/1a4 C TOMOIIBIO
YUUTENs; YMEHUE HCII0JIb30BaTh MOAEIH ISl OOBSCHEHHS CTPOCHHS aTOMOB M MOJIEKYJI 10 aJITOPUTMY
C OIIOPOM Ha OIIPENIEIICHNUS;

IPEJCTABICHUE O CUCTEME XMMHUYECKUX 3HAHUM M yMEHHE C IOMOIIBIO YUUTENS NMPUMEHSATh
CUCTEMY XMMHUYECKUX 3HAHUU JJI YCTAHOBJICHUS B3aMMOCBSI3€H MEXIy W3YYEHHBIM MaTepHalloM U
IIPU MOJTYYE€HUHN HOBBIX 3HAHMH, a TAKXKE B IPOLIECCE BBINOJIHEHHs y4eOHBIX 3a/laHUi U IIpU padboTe ¢
MCTOYHUKAMHU XUMHUYECKOH HH(POpMAINH, KOTOPAsk BKITFOYACT:

BOXKHEHIINE XMMHUYECKHE IOHATUSA: XMUMHUYECKMH D3JEMEHT, aToM, MOJIEKYyJa, BEILECTBO,
IIPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOAHAs CMECh, OTHOCHUTEJIbHBIE aTOMHAas U
MOJIEKYJISIpHAsi MAacChl, KOJMYECTBO BEILECTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIA 00bEM, OKCHUJ,
KHMCJIOTa, OCHOBAaHHWE, COJb (CpPelHssA), XUMHUYECKas pPEaKUus, pEeakUUUd COEAUHEHMS, DPEaKIHUU
pas3oKEHUs, peakUuu 3aMeLICHMs, peakuuu oOMeHa, TeIuloBoW 3(Q(eKT peakuuu, 3K30- HU
SHAOTEPMHUUYECKUE PEAKLUHU, PacCTBOpP, MAaccoBasl J0JIsI XHMHUYECKOTO 3JEMEHTa B COEJUHEHHH,
MaccoBas J10Jis U MPOLIEHTHAs KOHIIEHTPALUs BEILECTBA B PACTBOPE, SAPO aTOMA, SJEKTPUUECKUHN CIION
aTomMa, aTOMHas OpOWTalNb, pajWyC aToMa, BAJICHTHOCTb, CTENEHb OKUCIICHHS, XMUMHUYECKas CBS3b,
JIEKTPOOTPHULIATEIBHOCTh, TOJIAPHAs M  HENOJspHAas KOBAJIEGHTHAas CBsA3b, MOHHAs  CBSA3b,
METaJJIM4YecKasl  CBSI3b, KpUCTAJLIMYEcKass  pelmeTrka (aroMHas, HWOHHAs, MeTajIndyecKas,
MOJICKYJISIpHAsi), MOH, KaTHOH, aHUOH, OJJIEKTPOJIUT U HE DJICKTPOJUT, HIEKTPOJIUTHUECKAs
JUCCOLUAIMs, PEAKIIMM UOHHOTO OOMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIINHN, OKHCIUTEIb
Y BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIJIEHUE, 3JIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMbIE
U HEoOpaTUMbIE PEAKIMH, CKOPOCTh XMMHUYECKOW pPEaKIMM, KaTaau3aTop, MpPElIeibHO J0IMyCTUMAas
koHuexntpauus (I11K), koppo3us MeTasioB, CIUIaBbI;

OCHOBOIIOJIAralolue 3aKOHbl XMMMM: 3aKOH COXpaHeHMs Macchl, [lepuoguueckuil 3akoH
J1. 1. MennieneeBa, 3aKOH [TOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpHAsl TEOPHsI, TEOPHS AJIEKTPOJIUTUUECKON TUCCOLMALIUY, a
TaKXKe IPeJCTaBIEeHUs] O HAay4HbIX METO/Jax II03HAHMs, B TOM YHCJIE SKCIEPUMEHTAJbHBIX U
TEOPETUYECKUX METOJIaX UCCIIEI0BAHUS BEIIECTB U N3YUYEHUS XUMUYECKUX PEAKIIHIA;

IpPE/CTaBICHUE O NEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMHYECKHX 3JIEMEHTOB (paauyc
aToMa, 3JIEKTPOOTPHULIATEIbHOCTh), MPOCTHIX M CJIOXHBIX BELIECTB OT IIOJIOKEHUS 3JIEMEHTOB B
Ilepuonnueckoil cucteme (B MaibIX HEpUOJaxX M IVIABHBIX MOATPYIIAX) M 3JIEKTPOHHOI'O CTPOCHUS
aToMa; yMeHue OOBSCHATH CBA3b IOJIOKEHUs dJeMeHTa B lleproanueckoil cucTeMe C YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3aps sjipa, oOlee 4ucio
AJIEKTPOHOB), PACHpPEEICHUEM JJIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSAM aTOMOB IEPBBIX TpeX
NEPUOJIOB, KU U KaJblMs; KIacCU(DUIUPOBATh XMMUYECKHE JIEMEHTHI C OMOPOIl Ha OIpeeIeHus
(bU3UYIECKOTO CMBICIA TU(PPOBBIX TAHHBIX MEPUOAUUECKON TaOIHIIBI;

yMEHHE KIacCU(UIUpPOBaTh XUMHUYECKHUE DJIEMEHTHI, HEOpraHWYecKHe BellecTBa U
XUMHUYECKHE pPEaKIUU C ONOpOH Ha CXEMbl; ONPENENATh BAJEHTHOCTh M CTENEHb OKUCJICHUS
XUMHYECKHUX DJIEMEHTOB, BUJI XUMUYECKON CBA3M M THUIl KPUCTAJUINYECKONW CTPYKTYPHI B COCIMHEHUSX,
3apsi]] MOHA, XapaKTep Cpellbl B BOAHBIX PAacTBOPax BEUIECTB (KUCJIOT, OCHOBaHMIl), OKUCIUTENIb U
BOCCTAHOBUTEJIb MO AITOPUTMY YUE€OHBIX JIeHCTBUM;

YMEHHE XapaKTepU30BaTh C OMOPOI Ha cxeMy (U3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KHUCIOPOA, 030H, BOJIOPOJ, rpaduT, aliMas, KpeMHHH, a30T, docdop, cepa, XiI0p, HATPHIA,
KaJInii, MarHui, KajabllUd, aTIOMHHHI, KEJIe€30) M CIOKHBIX BEIIECTB, B TOM YHCJIE WX BOIHBIX
pacTBOpoB (BOJA, aMMHMAK, XJIOPOBOAOPOA, CEPOBOJOPOI, OKCHABI U TMIPOKCUAbl meTaios I - 1A
rpynn, amomunus, menu (I1), nunka, xenesa (I u II), okcunsr yrnepoaa (II u 1V), xpemuus (IV),
azora u ocdopa (III u V), cepst (IV u VI), cepuucras, cepnas, azotuctas, a3zoTHas, pocdopHasd,
yroyibHas, KpeMHHEBasi KHUCIOTa M WX COJIM); OMHCHIBATH C OMOPOW Ha IUIAaH M KIIIOYEBbIE CIIOBA;
YMEHHE NPOTHO3UPOBATH M XapaKTEPHU30BaTh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX COCTaBa U
CTPOEHHMSI MOCJIe MPEABAPUTENBHOIO aHajIN3a MoJ PYKOBOJACTBOM I€Jarora, NpuMEHEHUE BEIIECTB B
3aBUCHUMOCTH OT HUX CBOMCTB, BO3MOYKHOCTb NPOTEKAHMSI XMMHUYECKUX IPEBPALLEHUI B Pa3IMYHBIX
YCIIOBUSIX, BIUSHUE BEIIECTB M XMMHUYECKHX IPOIIECCOB Ha OpraHU3M YEJIOBEKa U OKPYKAIOIIYIO

HPUPOJHYIO CPENY;
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YMEHHE COCTaBJIATH MO 00pasily, cXxeMe, alrOpuTMy YUeOHBIX NEHCTBUI MOIEKYISIpHBIE U
WOHHBIC YpaBHEHUS peaknuid (B TOM 4YHCIE pPEaKIuid HMOHHOTO OOMeHa ¥ OKHCIUTEIhHO-
BOCCTAaHOBUTENIBHBIX  pEAKUWi), WUIIOCTPUPYIOIIUX  XUMHUYECKHME  CBOHCTBA  HM3YYECHHBIX
KJ1acCOB / TPYIINT HEOPraHUYECKUX BEIIECTB, a TAKXKE MOATBEPKIAIOIINX T'€HETUYECKYIO B3aUMOCBS3b
MEXy HUMH,

YMEHHUE BBIYUCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MAacCOBYIO JOJIO BEILECTBA B PAacTBOpPE, KOJIHMUYECTBO
BEIIECTBA U €ro Maccy, 00bEM Ta30B ¢ OMOpoil Ha oOue GOpMYIIbl; YMEHHE TPOBOJUTH PAacUeThl IO
YpaBHEHHSIM XMMHUYECKHX PEAKLUi 1 HAXOAUTh KOJIMYECTBO BEUIECTBA, 00BEM U MACCy PEarcHTOB WIN
MIPOAYKTOB PEAKIIMU C ONIOPO Ha 00pasell, allrOPUTM YUeOHBIX JCHCTBUH;

BJIAJICHHE OCHOBHBIMH METOAAMH HAy4YHOrO TO3HAaHUs (HAOJIONEeHWE, W3MEpeHue,
AKCHEPUMEHT, MOJCIHPOBAHKE) IMPH H3YYECHUHM BEHICCTB M XUMHUYECKUX SIBJICHUH C ONOpPO Ha
JITOPUTM Y4EOHBIX JIEHCTBHIA; yMEHHE c(hopMyTnpoBaTh NpoOIeMy U MPEIOKUTH ITyTH €€ PeIeHUs
C TIOMOIIBIO TIe/Iarora; 3HaHWe OCHOB OE301aCHOI PadOThI ¢ XUMHYECKHMMH BEIIECTBAMH, XUMHUYECKON
MOCYAOM U JIA0OpATOPHBIM 000PYAOBAHUEM;

HAJIMYHME TIPAKTUYCCKUX HABBIKOB TUIAHUPOBAHHS U OCYIICCTBICHUS CICAYIONIMX XUMHUYECKUX
HKCIEPUMEHTOB TI0J] PYKOBOACTBOM YYHTENS C OOCYKICHHEM IUIaHa pabOThl WM COCTaBJICHHUEM
TaOJIULIBL:

U3y4eHHE U ONUCaHNne (PU3NIECKUX CBOICTB BEIIECTB;

03HAKOMJICHUE C (PU3MYECKHUMH U XUMHUCCKUMH SBICHUSIMU;

OTIBITHI, WJUTIOCTPUPYIOIINE MPU3HAKY IPOTEKAHNS XUMUYECKUX PCAKIIHA;

U3ydeHHe Crioco0OB pa3elICHHs CMECEI;

MOJIy4EeHUE KUCIIOPOJIa ¥ U3YUYEHHUE €T0 CBOWCTB;

MOJTyYCHHUE BOJIOPOIa U U3YYCHHE €r0 CBOMCTB;

MOJIy4YEeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHUE €ro CBONCTB;

MOJTyYCHHUE aMMHUaKa U M3Y4YCHUE €0 CBOMCTB;

IPUTOTOBIICHHE PACTBOPOB C OMPEAEIIEHHONH MacCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTBA;

UCCIICIOBAaHKME U OMTUCAHUE CBONCTB HEOPTaHUYECKHUX BEIIECTB PA3IMYHBIX KIJIACCOB;

NpUMEHEHHE WHIWKATOpPOB (JIakMyca, MeTWJOpamka u (eHondTanenHa) ajis OmpeeseHHs
XapakTepa Cpeibl B pacTBOpax KHCJIOT H IICIIOYCH;

U3y4eHHE B3aMMOJACUCTBHUS KHCIOT C METaJUIaMH, OKCHIAMH METAJIOB, PACTBOPHUMBIMH H
HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMU;

MOJTy4eHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJTHOTO MeTaJula APYTUM U3 pacTBOpa COJH;

UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCH/IOB ATFOMUHUS M INHKA;

pellicHHE DKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIC KIAcChl HEOPTaHWYECKHX
COCIMHEHUI;

pellIeHHEe YKCIIEPUMEHTAIBHBIX 33124 10 TeMe «IJICKTPOITUTHYESCKAs TUCCOIHALIUSDY,

pelIeHne SKCIepUMEHTAIBHBIX 3a71ad 110 TeMe «BakHelIe HeMeTauTbl U BX COSAMHEHUS;

pelIeHHEe YKCTIEPUMEHTAIBHBIX 33134 110 TeMe «BakHeHIIIne MeTasIbl U MX COCAMHEHUS;

XUMHYECKHE JKCIIEPHUMEHTHI, WIUTIOCTPUPYIONIME TMPHU3HAKK TPOTEKAHUS PEAKIMi HOHHOTO
oOMeHa;

Ka4eCTBEHHBIE PEAKIMH Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX MOHBI: XJIOPUA-, OpOMHU]I-,
uomua-, cynbdar-, pocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCH-MOHBI, KATHOHbI aMMOHHS,
MarHusi, KaJablus, alFOMUHUS, Kenesa (2+) u xenesa (3+), meau (2+), HuHKA;

YMEHHUE TIPEACTaBISATh pPe3yJbTaThl OSKCIEpUMEHTa B (opMe BBIBOJOB, J0Ka3aTENIbCTB,
rpaduKOB U TAOJUI] M BBISABIIATH IMITUPUICCKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TMpaBUJIaMH O€30MacHOTO OOpallleHUusT C BEIIECTBAMHU, HCIIOJIb3YEeMbIMH B
MOBCEHEBHON JKM3HM, a TaKkKe NpaBWIAMH TIOBEJICHHS B IEISIX COEpPEeKEHHs 370pOBbS U
OKpY>KaroIien MpUPOTHON Cpeibl; TOHUMaHKUE Bpeia (OMaCHOCTH) BO3ICHCTBUS Ha JKUBbBIC OPTraHU3MbI
OTIPENICICHHBIX BEIIECTB, a TaKKe CIIOCOOOB YMEHBIICHUS M TPENOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS; TOHUMaHUE 3HAUCHHSI JKUPOB, OCITKOB, YTJIICBOJIOB JJIsi OPraHU3Ma UeJIOBEKa;
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BIIQJICHUE OCHOBAMU XHUMHUYECKOW TpPaMOTHOCTH, BKJIIOUYAIOIIEW YMEHHE MPaBUIBHO
MCIOJIb30BaTh U3yYEHHbIE BEUIECTBA U MaTEPHUabl (B TOM YUCIIE, MUHEPAJIbHbBIE yIOOPEHHS, METALIbI
U CIUIaBBbl, IPOJLYKTHI IEPEPAOOTKH IPUPOIHBIX HCTOUHUKOB YIJIIE€BOAOPOAOB (YIS, IPUPOJIHOTO Iasa,
He(TH) B OBITY, CEILCKOM XO3SIMCTBE, HA MPOU3BOACTBE; YMEHUE MPUBOAUTH MIPUMEPHI MPABUIHHOTO
HCII0JIb30BAaHUS U3YUYEHHBIX BELIECTB U MaTEPUAJIOB;

YMEHHE yCTAaHABIUBATh CBSI3U MEXIY peajbHO HAOII0JaeMbIMU XMMUYECKUMHU SIBJICHUSIMH U
nporeccaMu, MPOUCXOAALIMMU B MAaKPO- 1 MUKPOMHUPE, OOBSICHATH PUYHMHBI MHOTOOOpa3us BEIIECTB;
YMEHHE WHTErPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMH IPYTHX yYEOHBIX MPEAMETOB C MOMOIIBIO
Ieaarora;

npelcTaBieHue o cdepax MNpodeccHoHaNbHOM AEsITeNbHOCTH, CBSI3aHHBIX C XHUMHUEH H
COBPEMEHHBIMH TE€XHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTUKEHUAX XUMUUYECKOW HAyKH; HAJIMYUE OMbITA
paboThl ¢ pa3IMYHBIMU UCTOYHMKAMU HHGPOpPMAIUMU MO XUMHUU (HAYyYHO-TIOMYJSpHAas JUTepaTypa,
CIIOBAapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI) C OMOPOI HA aIrOPUTM: yMEHUE OOBEKTHBHO OIICHUBATh
MH(OPMALIHIO O BEIIECTBAX, UX MPEBPAILCHUAX U TPAKTUYECKOM TPUMEHEHHUU.

TpebGoBanusi K TNpPEeIMETHBIM pe3yJbTaTaM OCBOCHUSA Y4YeOHOro rmnpeaMera «XUMHUSI»,
pacrpeiesieHHbIE TI0 T0/1aM 00y4YeHUs

Pesynbratel o rogam GopMymuUpPYIOTCS MO MPUHIMITY JOOABICHHS HOBBIX PE3YJIbTaTOB OT
rogma K roay, y:X€ Ha3BaHHBLIC B NPCAbIAYIIUX I0dax IMO3WIOWH, KaK IIpaBUJIO, AOCIOBHO HC
MOBTOPSIFOTCS, HO YYUTBHIBAIOTCS (pe3ylbTaThl OYEPETHOrO0 ToAa IO YMOJIYaHUIO BKIIOYAIOT
pe3yJIbTaThl MPEAbIAYIINX JIET).

8 KIIACC

PacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHSATHUI: aTOM, MOJIEKYJIa, XUMHUUYECKUI JIEMEHT,
MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOAHOPOAHAs), BAJICHTHOCTb,
OTHOCUTEJIbHAsA aTOMHasi M MOJEKYJSIpHAs macca, KOJMYECTBO BEIleCTBa, MOJb, MOJSpHas Macca,
MaccoBasl JIOJIi XHMMHYECKOTO OJJIEMEHTAa B COCAMHCHHH, MOJISIPHBIA OO0BEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJlb, *ANEKTPOOTPHUIATEILHOCTD™, CTENEHb OKUCICHMS, XHMHUYECKas peakKIus,
KJIACCU(UKALNS PEaKIMA: pPEaKIHH COCTUHCHHS, DPEAKIMH PA3JIOKCHUS, PEAKIUHA 3aMEIICHUS,
peakiuu oOMeHa, 9K30- U DHIOTEPMHUYECKHE peakluu; *TermnoBor 3 (deKT peakuu™; sapo aToma,
ANIEKTPOHHBIA CIIOM aToma, aToMHas OpOWTaib, pajuyc aToMa, XMMHYECKas CBS3b, HOJSpHas U
HEMOJIsIpHAsl KOBAJEHTHasi CBsA3b, MOHHAs CBs3b, MOH, KATHOH, AHUOH, PAcTBOpP, MAacCOBas J10JIs
BelecTBa (MPOIICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) U MPUMEHSTHh 3TU
TIOHSTHS MPU OTMMMCAHUU BEIIECTB M UX MPEBpAICHUH;

WCIIOJIH30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISi COCTABJICHHUS] (POPMYJI BEIIECTB, MOJICKYJISIPHBIX
ypaBHEHUN XUMUYECKUX PEAKIUi, DIEKTPOHHOT0 OanaHca;

OTPENIETISATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTENEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX C OTMIOPOM Ha OMpeAeNeHHs, B TOM YHCJe CTPYKTYPUPOBAHHBIE;
MIPUHAJUIKHOCTh BEIIECTB K ONPEIACIEHHOMY KJIacCy COCIMHEHHH 1Mo (GopMyliaMm; BHI XUMHUYECKOU
CBsI3M (KOBaJCHTHAs U MOHHASA) B HEOPTAHUYECKUX COCTUHEHUSX;

UMETh TMPEACTaBICHUE O CHUCTEME XUMHUYECKHUX 3HAaHUU, yMETh C TIOMOIIBIO YUUTENS
MPUMEHATh CHCTEMY XUMUYECKHX 3HAHWM, JJIi YCTAaHOBJICHHMS B3aUMOCBSI3M MEXIY H3YYEHHBIM
MaTepuajioM U TPH TOJYYCHHH HOBBIX 3HAHHWH, a TakKe MpuU paboTe ¢ MCTOYHMKAMU XUMHUYECKON
unpopmanuu. OpuEeHTHUPOBATHCS B MOHIATHIX M OMEPUPOBATH UMHU Ha 0A30BOM YPOBHE, MPUMEHSTH
MIPU BBITIOJIHEHUH YYEOHBIX 3aJIaHUN W PEIICHUW PACUYETHBIX 3a/1ad C OTMOPOM Ha aJTOPUTM YIEOHBIX
JEHCTBUI W3yYCHHBIE 3aKOHBI M TEOPUU: 3aKOH coxpaHeHus maccel, [lepuonnueckuii 3akon [I.M.
MenneneeBa, *3akOH TIOCTOSHCTBA COCTaBa*, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISpHAs TEOPHS.
CooTHOCUTh 0003HAaYEHHS, KOTOpble MMetoTcsa B Tabmune «llepuoamueckas cucteMa XUMHUYECKHX
anemeHToB J[. 1. MeHnneneeBa» ¢ 4YMCIOBBIMM XAPAKTEPUCTHKAMU CTPOCHHSI aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsif sipa, o0Ilee YUCIIO AJIEKTPOHOB U paclpesielieHne UX MO AJIEKTPOHHBIM
CJIOSIM);

15



KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTbI; HEOPIaHWYECKHE BEIIECTBA; XUMUUECKUE PEaKIHH
(Mo 4YMcay M COCTaBy Y4YacTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, N0 U3MEHEHUIO
CTENEHU OKUCJIEHHUS XUMUUECKUX 3JIEMEHTOB) C OIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEP)K/asi ONMCAHWE IPUMEpPaMH MOJIEKYISPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XMMHMUYECKUX
peaKuii C OMOPOIl HA CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS; BO3MOKHOCTH
MPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHU B pPAa3IMYHBIX YCJIOBUSAX IIOCIIE MPEABAPUTEIHHOIO
OOCYXKICHHS C Mearorom;

BBIUKCIISTH OTHOCUTENBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIIO
XHUMHYECKOT0 3JIEMEeHTa 1o (hopMyJie COeAMHEHHSI; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MIPOBOIUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKOM PEaKIIUU C ONIOPO Ha aITOPUTM;

IIPUMEHSTh OCHOBHBIE OIIEpPAllMH MBICIIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00o001IeHne, cucTeMaru3anus, KiaccupuKalus, BhIABICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3eHd — IUIA
U3Y4YEHHUs CBOMICTB BELIECTB U XMMMUECKHUX pEaKIUi; €CTECTBEHHO-HAYYHbBIE METO/bI IO3HAHUS —
HaOI0JICcHWEe, HW3MEpPEHHEe, MOJACIUPOBAaHUE, OKCICPUMEHT *(peasibHbIW W MBICICHHBIN)* 101
PYKOBOJICTBOM II€/]arora;

CJIeIOBaTh MpaBUIaM MOJIb30BaHUS XUMHUECKON MOCYI0H U 1a00paTOPHBIM 000PYIOBaHHEM, A
TaK)Ke IpaBWIaM OOpAILEHUsl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLUSAMHU IO BBINOJIHEHUIO
71a60PATOPHBIX XUMUYECKHUX OMBITOB IO MOJIYUCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOaa
U KHCIIOpOJia), NPUTOTOBIEHHUIO PAcCTBOPOB C OINPEAEIEHHOW MaccOoBOW [J0Jied pPAacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB
miesIoueid M KHUCJIOT C IOMOIIBI0 HHAWKATOPOB (JakMyc, ¢eHon(TalenH, METUIOpaHX | p.),
MOATBEPKIAIOIIUX KAYECTBEHHBIH COCTAaB HEOPraHMYECKMX BEIHIECTB (KAYeCTBEHHBIE PEaKIUU Ha
MOHBI) 110 pyKOBOJICTBOM I1€J]arora.

9 KIIACC
PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MMOHATUN: XUMHYCCKHI 9JICMCHT, aTOM, MOJICKYJIa,
HOH, KaTHoOH, adHHOH, IIPOCTOC BCIICCTBO, CJIOZKHOC BCIICCTBO, BaJICHTHOCTD,

ANEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl peakliys, XUMUYECKasi CBA3b, *TEIIOBOM
3pdeKT peakuuu, MOJb*, MOJNApPHBIH 00BEM, PpacTBOp; AIIEKTPOIUTHL, HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMALINS, pPEAKIUH HMOHHOrO0 OOMEHa, KaTalu3aTrop, *XMMHUYECKOe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMBbIE pEaKIUH™*, OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE pPEaKIUy,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJIEHME, AJUIOTpOnus, aM(pOTEpHOCTb,
XUMHYECKas CBs3b (KOBaJCHTHAs, MOHHAs, METAJUIMYECKasi), KPUCTAIITMYECKasl PeméTka, *Koppo3us
METaJIJIOB, CIUIABBI; CKOPOCTh XUMUYECKON peakuuu™, npeaenbHo gonycrumas konueHTpauus (I1IJK)
BEILIECTBA;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHATUN (CM. M. 1) U MPUMEHSTH 3TH
MOHSATHUSA MIPU ONKMCAHUY BEIIECTB U X MPEBPAICHUN;

WCIIOJIb30BaTh 3HAKM U CUMBOJBI s (DUKCAIIUU PEe3yIbTAaTOB HAOIIOJEHWN, COCTaBIICHUS
(GhopMyIl BEIIECTB U ypaBHEHUN XUMHUECKUX PEaKIIHii, 3aM1CH JaHHBIX yCIOBUi 3a71a4. cnons30Bath
o0o3HaueHus, umeromuecs B Ilepuoguueckoit cucreme u TabnMIle PacTBOPUMOCTH KHCIOT,
OCHOBAaHMU M COJIeH B BOJE JJIsl BHIIIOJIHEHUS 3aJaHUM.

ONpeeNATh BAJICHTHOCTh W CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAAJIEKHOCTh BELECTB K ONPEAEIEHHOMY KJacCy COEAMHEHUH C OIOpOoH Ha
OTpesieNIeHUsl, B TOM YHUCJI€ CTPYKTYpUPOBAHHBIE; BUJIbI XUMUYECKOW CBS3M (KOBaJE€HTHas, MOHHa,
METaJIJINYecKasi) B HEOPraHMYECKNX COSAMHEHUSX; 3aps] MOHA MO0 XUMHUYECKOW GopMmyle; XapakTep
Cpelbl B BOAHBIX PAacCTBOpPaX KHUCIOT M IIENOYEH, *TUN KPUCTANIMYECKOW PEIETKH KOHKPETHOIO
BeIleCcTBa™;

packpbiBaTh cMbIch [lepuognueckoro 3akoHa [[.M. MeHneneeBa M JAEMOHCTPUPOBATH €r0
MOHMMAaHHUEe: *OMUCHIBATH M XapakTepu3oBaTh™ TabiauuHyro ¢opmy Illepuonnyeckoil cucTeMBbI
XUMUYECKAX DJJIEMEHTOB: pa3inyaTh TOHATHS «TJIaBHas moArpymma (A-rpymnma)» U «noOodHas
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noarpynna (b-rpynma)», manmsle W OoyiblIME TEPUONBI;, *COOTHOCHTH* 00O3HAYEHHUs, KOTOPBIC
UMEIOTCS B IEPUOAMYECKON Tabiuie, ¢ YHUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB
XMMHYECKHUX JJIEMEHTOB (COCTaB M 3apsij spa, oOllee YMCIO IEKTPOHOB M PACHpPE]ENICHHE UX I10
JIEKTPOHHBIM CJI0AM); *OOBACHATHE™ 0OLIMEe 3aKOHOMEPHOCTH B HM3MEHEHMM CBOWCTB XMMHUYECKHX
3JIEMEHTOB U MX COEIMHEHUH B MpeJesiax MajblX IEPUOAOB U TJIaBHBIX MOATPYII € YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE DJIEMEHTBI; HEOPIraHNYECKHUE BEIIECTBA; XUMHUECKUE PEAKIIH
(Mo yMcay M COCTaBy y4YacTBYIOIIMX B PEAaKLUHU BELIECTB, 110 TEIUIOBOMY 3(Q(eKTy, M0 MU3MEHEHUIO
CTENEHEN OKUCIIEHUS XUMHUYECKHX 3JIEMEHTOB) C OIIOPOI Ha CXEMBI;

XapakTepu3oBaTh (ONUCHIBaTh) OOLIME U cHelU(HUUECKHe XMMHUYECKHE CBOMICTBAa BEIECTB
pa3IMyYHBbIX KJIACCOB, IOJATBEp)KJasi ONMCAHHME INPUMEPAMU MOJIEKYJSPHBIX U HOHHBIX YPaBHEHMM
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIMHA C ONIOPON Ha CXEMBI,

COCTaBJISITh YPABHEHHUS JIEKTPOIUTHUECKON JUCCOLMALUU KUCIIOT, LIEJI0OUEN U COJIEH; TIOJIHbIE
U COKpAaIl€HHbIE YpAaBHEHMs peakUUil MOHHOro OoOMeHa; YpaBHEHUS PEaKLMH, MOATBEPKIAOIIUX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BELLIECTBAMHU PA3JIMYHBIX KIACCOB;

pPacKphIBaTh  CYIIHOCTb  OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEAaKUUH  MOCPEICTBOM
COCTABJICHHS SJIEKTPOHHOIO OajlaHCca ATUX peaKLuii;

IPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS; BO3MOKHOCTH
MPOTEKaHHUS XUMUYECKHUX MPEBPAIICHUH 1TOCIIE TPEABAPUTEIHHOTO 00CYKICHHS C TIEIar0TroM;

BBIUUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JOJIIO
XMMHYECKOT0 3JIeMeHTa 10 (hopMyJie COeIMHEHNS; MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; IPOBOAUTH
pacy€Thl 10 YpaBHEHUIO XUMUUECKOM peakMy ¢ OOPON Ha aJrOpUTM;

CJIe/IOBATh IPaBHJIaM II0JIb30BAHUS XMMUYECKON MOCY0M 1 1a00paTOpHBIM 000pyIOBaHHUEM, A
TaKXke MpaBwiaM OOpallleHHsl C BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLUMSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIMBITOB IO MOJIYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMM, TMOATBEP)KIAONINE KAaYECTBEHHbIM COCTaB pPa3JUYHbIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJOPUI- OpOMMI-, MOAU-, KapOoHaT-, pocdat-, cunukar-, cynbdar-,
TUJIPOKCHU/I-MOHbI, KATHOHBI aMMOHMSI M MOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

MPUMEHSTh OCHOBHBIE OTIEPAIIN MBICIUTEIbHON JIESATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eHre, CUCTeMaTU3alMI0, BBISBICHUE IPUUMHHO-CIIEICTBEHHBIX CBA3EH — Ui U3Y4YEHUs] CBOMCTB
BEIIECTB M XUMHUECKUX PEAKIINIA; €CTECTBEHHO-HAYUYHbIE METObI IIO3HAHUS — HaOJII0IeHNE, U3MEPEHNE,
MOJIETTUPOBAaHHE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH).
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TEMATHYECKOE

INJIAHUPOBAHHUE 8 KJIACC
Kosau4vecTBO 4acoB
Ne HaumeHoBaHue pa3aesioB U JeKkTpoHHbIE (IU(PPOBHIE)
n/n TeM NMPOrpamMMbl Beero KonTposbHble IIpakTieckue o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavyajibHble XUMHYECKHE TIOHATHSA
XuMus — BaXkHast 00J1acTh
€CTEeCTBO3HAHUS U bu6mmorexa [IOK
11 [PAKTHYECKOH JESTEILHOCTH 5 2 https://m.edsoo.ru/7f41837c
YeloBeKa
BemecTBa n xuMnueckue bu6mmoreka [IOK
12 peaknuu 15 1 https://m.edsoo.ru/7f41837¢
Hroro o pazneny 20
Pa3nen 2. BaxHeliline npecTaBUTEIH HEOPTAaHUYECKHX BEIECTB
Boznyx. Kucnopogn. [lonsitue bubnunoreka [JOK
2.1 00 okcumax 6 https://m.edsoo.ru/7f41837c
Bomopon.Ilonsitue o bubnuotexa [JOK
2.2 KHMCIIOTaX M COJISIX 8 1 https://m.edsoo.ru/7f41837¢
Bona. Pactopsr. [Tonsitue 06 bubnuorexa [JOK
2.3 OCHOBaHUSIX 5 1 1 https://m.edsoo.ru/7f41837¢c
OcHOBHBIE KJIaCChI
24 HEOPTraHUYECKHUX 11 1 1 EH6H_I//I/OTeI;a H0K/7f41837
COEIAHEHH ttps://m.edsoo.ru C
Hroro 1o pasneny 30
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 3. llepuonnyeckuii 3axon u llepuonnyeckas cucrema xumuyeckunx 31eMeHToB JI. U. MenaeneeBa. CTpoeHne aToMoB.

Xumunueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTE/IbHbIE Pe€aknuu

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
31 XUMHUYECKUX 3J1€MEHTOB /1. 7
N. MenpneneeBa. CtpoeHue
aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

XUMHYECKas CBA3b.

bu6mmoreka [IOK
3.2 OKUCIIUTEIIBHO- 8 1 )
BOCCTAHOBHTEISHBIE PEAKIIHH https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
Hroro 1o paspeny 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PeseppHoe Bpems 3 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB
T10 [IPOT'PAMME 68 4
9 KJIACC
KounyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uu¢poBbie)
Ne /i nporpamMmb: Beero Kontponrueie | IlpakTHueckue | ogpasoBarebHbIe
padoThI pecypchbl
Pa3nen 1. BeniecTBO M XUMHYECKHE PeaKIIUH
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 L bubmuorexa [JOK

OCHOBHBIX Pa3CIOB KypcCa 8 kimacca

https://m.edsoo.ru/7f41a636
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OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubmmoreka [JOK
12 peakuuit 4 https://m.edso0.ru/7f41a636
DIIEKTPOJIMTUYECKAS TUCCOLHAITUSA. bubnmoreka [IOK
13 XUMHYECKUE PEaKLUH B paCTBOPAX 8 https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Paszgea 2. HemeTa/iibl M X COeAUHEHUSA
OO6m1as xapakTEepUCTHUKA XUMUYECKHX bubmmoreka [JOK
2.1 anemeHToB VIIA-rpymnmsl. ["amoreHs 4 https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTUKA XUMHUUECKUX
29 snementoB VIA-rpymmel. Cepa u eé 6 E’:/tl6;1'1/d/(r?r1TeeIéiz;_C[)OrLIJ</7f4la636
COCIMHCHUA ps://im. .
OO61as xapakTepucTUKa XUMUYECKUX BuGmorexa LOK
2.3 asieMeHTOB VA-Tpymibl. A30T, hocdop u ux 7 https://m.edsoo.ru/7f41a636
COEqUHEHUSA S )
OO01mmas xapakTepuCTHKa XUMHUECKHUX
24 snemenToB [VA-rpymmbsl. Yriepon u 8 BH6H_HOTeKa LHOK
KPEMHHi 1 MX COSIMHEHNS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3nen 3. MeTasjibl M X COeTUHEHUSI
5 bubmmoreka IIOK
31 Obmue cBoiicTBa MeTaoB 4 https://m.edsoo.ru/7f41a636
5 bubnunorexa LIOK
3.2 Bakueiiire MeTamibl 1 UX COETUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro 1o pasneny 20

Pasznen 4.

XuMus M OKpy:KaoLas cpeaa
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bubnunorexa LIOK

41 BemecTBa u MaTepuaibl B )KU3HU YETIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro no pazneny 3
bu6nmorexa [IOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
MHNOYPOUYHOE IIVTAHUPOBAHHUE
8 KUIIACC
Ne KoJsn4yecTBo 4yacos Jara JJleKTpOHHBbIE HU(PPOBHIE
11/-11 Tema ypoka Beero Kourpoabusie IIpakTuueckue —— o0pa3oBaTe/bHbIC
padoThI padoThI pecypcbl
IIpeamer xumun. Ponb xumuu B 1 bu6mmoreka [IOK
KU3HM yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeToO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
ITpakTryeckas pabora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOpateHus ¢ 1a00paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmorexa [IOK

paszaenenus cMecen

https://m.edsoo.ru/ff0d26ca

[TpakTuyeckas padora Ne 2
«Pa3nenenue cmecelt (Ha npumepe 1
OUYMCTKU IIOBAPEHHOU COJIN)»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c8
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ATOMEBI ¥ MOJIEKYJIBI 1 bubmmorexa LIOK
y https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKUE DJIEMEHTBI. 3HAKH 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

«BelecTBa 1 XUMHUYECKHUE pCakumn»
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8 [IpocThie U CIIOXKHBIE BEIIECTBA bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BelIecTB. XUMHU4ecKas popmya. bubmumoreka [IOK
BajieHTHOCTh aTOMOB XMMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTtHocuTENbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHOcHuTEbHAS MOJICKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [IOK
XMUMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoteka [JOK
XUMUYeCKUe ypaBHEHUSI https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BemecCTTa o y;:BH:;Hai; e bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHA
K nHUKAINST XUMAYECKHUX
18 pgaalzﬁng) (C(?:I[I/IHCHI/ISI ;§3H0)K6HI/I$I bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 BHHHK;]II(;)HC(;[I/I(():?[‘O O6O6yI;I.IZHI/IC u bubmmorexa LJOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHHUH
20 KonTponbnas padora Nel mo teme 1 bubnnorexka [JOK

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cMech razos. Coctan

bu6mmoreka [IOK

21 BO3/yXa. KHCIIOpO — dIIeMEHT H https://m.edsoo.ru/ff0d448e
mpoctoe BemecTBo. O30H
| mmecms o avieme Busorea 101
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
23 aboparoptn powsenmoon Bumaorexa LIOK
' https://m.edsoo.ru/ff0d497a
[TpuMeHeHHEe KHCIopoia
TennoBoi 3 PeKT XUMUIECKOM
24 peaKIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, K30~ https://m.edsoo.ru/ff0d4790
1 SHJIOTEPMUYCCKHUX PEAKIHSIX
35 Japmmeme oymma. enocoom o BuGmmorerca LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
| Lommeme el o oo Busmorea 101
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
27 Bonopox — anemeHT u npocroe bu6nmoreka [JOK
BelecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHe CBOMCTBA bu6mmoreka [IOK
Bosiopoia. [Ipumenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTAX U COMSAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
o
31 dlonyene s cobmpamne soopora Bumnoreka LIOK
N ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTBY
30 Mounsipabiit 00BEM razoB. 3akoH bubnnorexka [JOK

ABoraapo
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Breranciienus 00bEMa, KoJIMuecTBa

33 BEIIIECTBA ra3a Mo ero U3BECTHOMY bubmorexa [IOK
., https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
| Do tnbuon s B LOK
< N https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHI ra30B
35 dOu3nvecKknue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [TonsTre 06 bubmmoreka [JOK
HHIAKAaTOpaXx https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10J1s1 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
38 «[IpuroroBiienue pacTBOpoB ¢ bubnnorexa [HOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme 1 bubnnoreka [JOK
«Kucnopoa. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342
40 Oxcunsl: coctaB, KiaccupUKaIus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
p | e o ke B LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHYECKHE CBOMCTBA bubnuorexa [JOK
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KHCJIOT

https://m.edsoo.ru/ffOdfee2

Conu (cpeaHue): HOMEHKIIATypa,

bu6mmoreka [IOK

46 CHOEOGH TOTYHCHIA, XHMITICCIHC https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTrueckas padota Ne 6. Permenue
47 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
PO —— bubmmorera LIOK
N https://m.edso0.ru/00ad9a50
COCIMHECHU I
49 O06o001IeHrEe ¥ CHCTeMaTU3aIs bubnuorexa [JOK
3HaAHUI https://m.edsoo.ru/00ad9cb2
Kown bHas Ta Ne3 o Tem
50 "gcgsgbleaKﬂziigl ii\(r);ragwfecinx 1 bubmorexa LHOK
o https://m.edso0.ru/00ad9ela
COCIMHECHU I
[TepBBIe TOMBITKU K upuKanuu
51 XI:I\I/)II/I‘IGGCKEX 3JleMeIJ{I:g; l(?IOHTIITII/Ie 0 bubmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepuonnueckas cucrema bu6nmoreka [JOK
XuUMHYeckux 3aementos 1. U. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [Tepuonpl, rpymibl, MOATPYIIITHI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoteka [JOK
anep. M3oromnbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060n0qe1<v Bubmorexa [OK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit httos://m.ed 100ada6b
ps://m.edso0.ru/Vlagdabnc
cuctemsl /. 1. Menaeneena
56 XapakTepucTuKa XUMHUYECKOTO bubnnorexka [JOK

9JICMCHTA I10 €I0 ITOJIOXKXCHHIO B
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[Tepuonuueckoii cucreme /1. U.
Menneneena

3nauenue Ilepuonnueckoro 3akoHa
11 pa3BUTUS HAYKU U IPAKTUKHU. [].

bu6mmoreka [IOK

S U. MenneneeB — yuéHblil, mearor u https://m.edsoo.ru/00ada96e
rpa)xJ1aHuH
o | Pt yon. Ooceane : B LOK
o https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas pabota Ne4 mo teme
59 «Ctpoenue aroma. XuMudeckas 1 bubnnorexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas paboTa
60 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
XHUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 WNonnast xumuieckast CBsi3b bubmorexa [TOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nonsipHast XMMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHas HEnonsipHas bubnnoreka [JOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
64 e https://m.edsoo.ru/00adae28
65 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
66 OKHCITUTENN ¥ BOCCTAHOBUTEIH bubmorexa [TOK
https://m.edso0.ru/00adb076
PesepBHelIit ypok. O6001IeHNE 1
67 cUcTeEMaTH3allis 3HaHUH 10 TEME bu6mmorexa [IOK
«Ctpoenue atroMa. XUMUYeCKast https://m.edsoo.ru/00ad9cb?2
CBSI3b»
68 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK
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‘ cucremMarusanuia 3HAHUM

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 68 S 4
9 KJIACC
Ne Kouun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
W/ Tema ypoka Beero KonTpoabubie IIpakTuueckue w3yeHus o0pa3oBaTe/bHbIE
padoThI padoTshI pecypcel
[lepuonnyeckuii 3aK0H.
[lepuoanueckas cucrema 1 bubnnorexa [HOK
XUMHYECKHX d1emenToB JI. 1. https://m.edsoo.ru/00adb59e
Menneneena
aKOHOMEPHOCTH B U3MEHEHHUHU
3B0fICTB XEIMI/I‘IGCKI/IX JJIEMEHTOB 1 bubmorexa LHOK
.. https://m.edsoo.ru/00adb6b6
NEePBbIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmorexa [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme
«IToBTOpenue u yriayoneHue 1 1
3HaHUI OCHOBHBIX pa3/eioB Kypca
8 kmacca»
Knaccudukanms xumuaeckux 1 bubnuoteka [JOK
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMH Butmiorexa [IOK
peakuuu. [ToHsATHE O TOMOTE€HHBIX U 1 https://m.eds0o.ru/00adbega
TeTEPOTCHHBIX PEaKITUIX
[TonsiTHE O XHUMUYECKOM 1 bu6mmoreka [IOK

PaBHOBCCHHU. q)aKTopBI, BIIHUAOIINEC
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Ha CKOpPOCTb XHUMHYCCKOH pE€aKknuun
1 MOJIOKCHUEC XUMHNYCCKOI'O
PaBHOBECCHUA

9 OKHCIUTEIBHO- bu6mmoreka [IOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
10 Zggfgljna;;;;pgiii?;fg II;O(P:IJIa6He bubmoreka LJOK
: https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMUYEeCKUE CBOWCTBA KUCIIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JUCCOITHAITUN
5 | e e s B 10K
N https://m.edsoo.ru/00add8h2
ANEKTPOJIUTUYECKON TUCCOLIUAIIUU
14 [TonsTHE O TUIPONIU3E CONEl Eubmorexa IIOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHHUH https://m.edsoo.ru/00addd12
16 gg:ig?;jgnﬁgﬁ;ﬁ;me bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbHast padota Ne2 o reme
17 «INEKTPOTUTHYECKAS 1 bubnuoteka [JOK
nuccoruanusi. XUMHUYECKHE https://m.edsoo.ru/00addec0O
pPEaKIMK B pacTBOPaxX»
18 Xeniwaccune cooicrsa manpuiepe uafmorexa LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposojopoa. ConsiHast KUCIIOTa, bubnuoreka [IOK
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XMMHMYECKHE CBOMCTBA, IIOJIy4YEHUE,
IIPUMEHEHHE

[IpakTuyeckas padora Ne 2 o Teme

https://m.edso0.ru/00ade104

20 «ITomydeHne coNsTHOM KUCITOTHI bubmorexa LIOK
YHCHHE COI ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
2 o peastut, con o ubanorexa IOK
PEaKiui, A https://m.edso0.ru/00ade488
W3 PEareHTOoB JIaH B U30BITKE

29 OO01mas xapakTeprCcTHKa SJICMEHTOB bubmmoreka [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.

23 Haxoxnenue cepbl u eé bubnnorexa [HOK
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI

2 Grmmecoune n ot ubanorexa IOK

. https://m.edsoo.ru/00ade802
CBOICTBa
| guams e Copme o, B LOK
8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a

26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI
Beruucnenune maccoBoit Joau bu6mmorexa [IOK

27 .
BBIXOJIa MMPOJIYKTa peaKluu https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTUKa SJIEMEHTOB
VA-rpymmt. Asor, bubmuorexa [JOK

28 pacnpoCcTpaHEHUE B IPUPOJE,

(1)I/ISI/ILIGCKI/IG U XUMHYCCKHUEC
CBOMCTBA

29
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AMMuak, ero ¢puznyeckue u

29 XMMHUYECKHUE CBOICTBA, IT0JIyYEHUE bubmorexa LHOK
- https://m.edso00.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme Bubnorexa [IOK

30 «[Tomyuenne ammuaka, U3yueHue https://m.eds00.ru/00adf180
€ro CBOMCTB» — '

31 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubmuorexa [JOK
XUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH

| e e L B LOK
YA00P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTMHEHUSMH a30Ta
dochop. Oxeun dpochopa (V) u Bubmorexa LIOK

33 dhochopHas kucioTa, PU3NIECKHUE U hitps://m.eds0o.ru/00adf68a
XMMHYECKHE CBOMCTBA, ITOJyIEHUE — '
Hcnons3oBanue pocdaros B

34 Ka4yeCTBE MUHEPAIBHBIX bubnnoreka [JOK
yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu

o | e peporymme B 10K

PHPOAC, o https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaeponaa, ux GU3nIecKue
3% Sronorwiccrie npode Bubmoera LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronbHast KUCHOTA U €€ CONn bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
}:IpaKTquCKaH pabota Ne 4 o reme BuGmmotexa LIOK
38 [Tomy4yeHne yriieKnucioro rasa.

KauecTBennas pCaKknusd Ha

30
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KapOoHaT-NOH"

HepBOHa‘IaJIBHBIe IIOHSATHS 00

bu6mmoreka [IOK

39 OPTaHITHCCIIX BEIECTBAX KAk O https://m.edsoo.ru/00ae054e
COCIMHECHHSX yTIIepoia

40 Kpemnuuii u ero coenqunenust bubmorexa LIOK

https://m.edso0.ru/00ae080a
[TpakTuyeckas pabora Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX bubmunorexa [JOK
3a1a4 1o TeMe «BaxHeimume https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KontpoasHas padora Ne3 mo teme

42 «Ba)KII){Cf/'IIHI/IC EeMeTaJJI\fIH 1 UX 1 bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHCHH
OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX DJIEMEHTOB —

43 MeETaJII0B. MeTajinuecKkas CBsI3b 1 bu6mmoreka [IOK
MeTauInyecKast KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJIJIOB

N https://m.edsoo.ru/00ae1156
HaMpPsDKEHUH METaJIOB
OO1u11e crnocoObl MOTyYSHHS
o | oo o e o LOK
y https://m.edsoo.ru/00ae1156
peaxIuii, eclii OJTUH U3 PEarcHTOB
COJIEP>KUT PUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa [IOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 Ilenoumbie MeTa bl https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U bu6mmoreka [JOK
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KaJIusa

https://m.edso0.ru/00ae14b?2

49 Illenoyno3eMenIbHBIE METAJLIbI — bu6mmorexa [IOK
KaJIbLIUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxnerimme coeTMHCHUS KaJIbIIHs bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U cCUCTEMAaTU3 AU
3HAHUU
52 JKEcTKOCTh BOJIBI U CLIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
IIpakTrueckas Tta Ne 6 mo Tem
53 ")EZCTKOEELZOE?? I(/)I ;ejiogbl Zé o bubmmorexa LIOK
n https://m.edso00.ru/00aelae8
YCTPaHCHHS
. bubnuorexa [JOK
>4 AJIIOMUHHT https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Okcuapl, THAPOKCUIBI U COJH bubnmnoreka [JOK
xene3a (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3alus
3HAHUH
[IpaxTnueckas padora Ne 7.
59 Pemrenne skciepuMEHTAIBHBIX bubnuoreka [IOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae3de8
METaJJIbI U UX COCAUHEHUS»
Boruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE UITN bubmuorexa [JOK

COACPIKUT MPHUMECH. Brruncnenus
MacCOBOM JI0JIM BBIX0J1a MIPOTyKTa
peakiuu

https://m.edso0.ru/00ae1750
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O0001IeHre U cUCcTeEMaTU3 AU

61 . 1
3HAHUU
KonrtponsHas padora Ne4 o reme
62 «Baxuennme MeTauibl 1 UX 1 1
COCITUHEHUS
63 BemwecrBa u marepuassl B 1 bubmuorexa [IOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubmunorexa [JOK
OKpYKaIOIIeH CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexa [JOK
HKOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHrlit ypok. O60011eH1E U 1 bu6mmoreka [IOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHS OCHOBHOM

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

OBPA30BATEJILHOM ITPOI'PAMMBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSITH: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi W MOJICKYJIIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTA B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs pPeakius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKIUu  COCAMHCHUS,  PCaKIHH
pa3JIOKEHUs, PEAKIMW 3aMCUICHHS, peakuuu oOMeHa, 23K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOM 3(P(HEKT peakiuu, pacTBop,
MaccoBas JI0Jisl BellecTBa (POIICHTHAS KOHIICHTPAIIKs) B pACTBOPE

1.2

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHLIX XHMHYCCKHX HOHATHU U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpCBpaH_[CHI/Iﬁ

13

1.4

1.5

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBlIeHHs (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCIICCTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIDHOTO YYE€HMs, 3aKOHa
ABorajipo

OIpCaACIIATD BAJICHTHOCTbH aTOMOB 3JIEMCHTOB B 6I/IHapHBIX
COEIMHEHUSIX

1.6

1.7

KJaccu(UIUpoBaTh XMMUYECKHE peakuuu (M0 YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P HEKTY)
BBIUHCISATh OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJSIPHYIO MAacchl
BEIIECTB

1.8

BBIYUCIIATH MACCOBYIO OO0 XHMHYECKOTO DJJICMCHTA IIO (1)0pMy.]'Ie
COCAMHCHUA, 34

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIO/IEHUE,
U3MEpeHUe,  MOJCIIMPOBAHME,  DKCIEPHUMEHT  (pPeabHBIA |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIN HCOPIraHUYICCKHUX BCIICCTB»

2.1

2.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHUH: OKCHU],
KHCJIOTa, OCHOBAaHUE, COJIb
OnpeCAC/IAATh MNPUHAMJICKHOCTL BCIICCTB K OHpe,Z[eJ'IéHHOMy KJaccy
coeTMHEHUH 1o popMmyram

2.3

KJIacCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBCPIKAAd ONMUCAHUC NpPUMCpaMU
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEaAKIIUi

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OIECCTB B 3aBHCHMOCTH OT HUX




2.6

2.7

3.1

KauC€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBUJaM I[OJb30BAaHHS XUMHUYECKOM TOCYyJAOH U
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUiIaM OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
71a00PaTOPHBIX XMMHUYECKHUX OMNBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHHIO
pacTBOPOB C OMNpeAeNEéHHOM MaccoBOM JoJeil pacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIEJOYEH M KUCIOT C TMOMOIIBIO
MH/INKATOPOB (JIakMycC, (eHOIPTATCHH, METUIIOPAHK U APYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepuonmueckas cucrema
xumuueckux syemeHToB J[. M. Menneneesa. CTpoeHue aTtomoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

PaCKpbBIBATH CMBICJI OCHOBHBIX XHMHUYCCKHX MTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIoM aToMa, aToMHas Op6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasd CBA3b, IOJIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HWOH, KAaTHOH, 4aHHOH,
CTCIICHb OKHCJIICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

3.4

ONUCBHIBATh U XapakTepHu3oBaTh TaOnuuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMBI XHMHYECKHX DJIEMEHTOB: pa3in4yaTh MOHATHUS «TJIaBHAs
noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,
«MaJbie» U «OOJIbIIHIEe) MTEPHOIbI

packpsiBaTh cMmbica [lepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepHO)II/I‘ICCKOﬁ
CUCTEME

3.5

COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIle
«Ilepmognyeckass  cucrema  XuUMuU4Yeckux  anemeHtoB  J.H.
MenpneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (cCOCTaB M 3apsia  sjapa, oOlee YHCIo
3JIEKTPOHOB U paclpe/ielIeHUe UX 110 JIIEKTPSAHBIM ci10sM)

3.6

3.7

OTpEeNATh CTENeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COECTUHEHUIX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTH&H n I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs

1

ITo Teme: «BCH_IGCTBO 1 XUMHYCCKad pCakusi»

11

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MMOHSTHM: pacTBop,
SJICKTPOJHUTBI, HEIJICKTPOJIHUTEI, JJCKTPOIUTHYCCKAd ArWCCOLManus,




pEeaKIMM HMOHHOrO OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHUE,
o0OpaTumbie u HeoOpaTUMbIe peaxium,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuy, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&IEGHTHAs, HWOHHa,
METaJUINYecKas), KpPUCTAJUIMYECKas pemerka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peakuu

1.2

13

14

HIUIFOCTPUPOBATL B3dHMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

COCTABJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS pEaKIuil
HOHHOT0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTL OKHNCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ
IIOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCca dTHX PeakIuii

1.5

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOM pCaKuu

Ilo temam: «Hemerasuibl U uUX coequHeHUS» U «MeTalipl U HUX
COEIUHEHUS

2.1

2.2

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U CIIENU(PUISCKUE XUMUYECKHE
CBOIMCTBa MPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE
IIpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKUi

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC
TeHETHUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUN B pa3IMYHBIX
YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSIMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a)

2.5

3.1

MPOBOJUTh PEAKIMHU, IOJATBEPKAAIONIME KAUYECTBEHHBIM COCTaB
PasIUYHBIX  BEIIECTB: PACTIO3HABATH  OTBTHBIM nyTéM  XJIOPH/I-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

[To Teme: «XuMuUs 1 OKpy>Karomas cpear

pacKpbIBaTh CMBICII OCHOBHBIX Xxumuueckux mnonHsatwil: [IJIK
BEILIECTBA; KOPPO3HUS METAIIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIli MBICITUTENBHON JEATENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBA3EN — Il U3YUCHUA
CBOMCTB BEIIECTB M XUMHYCCKHX pEAKIIMi, ©CTCCTBCHHOHAYUYHBIC
MECTOAbI IIO3HAHUA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACINPOBAHUC,
AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Koxa
1

1.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHHe XHUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BEILIECTB

ITonsarue o METOJaXx ITIO3HAaHHUA B XMMHUHU. Yuctele B€IICCTBA U CMCCH. CnocoObl
pasaciICHUs cMmecent

1.3

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX
JJICMCHTOB. HpOCTHe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJICKYJ'IHPHOG Y4YCHHUC

1.4

1.5

1.6

1.7

XuMuueckas (I)OpMy.]Ia. BasieHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTHOCHUTENbHAA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOr0 3JIEMEHTA
B COCIMHCHNU

KommuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

Ou3nyecKkue ¥ XUMUYECKUE SBICHHS. XHUMHUYECKas Peakiusi U e MpU3HAKH.
3aKOH COXpaHEHHUs Macchl BenlecTB. XumMuueckue ypaBHeHus. Knaccudukanus
XUMUYECKHUX peakiuii (COeTUHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMU
paboTel B Jsaboparopuu W TpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3yYy€HUE M ONUcCaHHe (PU3MYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIECTB, HaOmoJeHne (u3ndeckux (IMJIaBlieHHME BOCKa,
TasiHUE JIbJla, pAaCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJAEHCAllUs BOJIbl) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAaHUE  METHOW  IPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIIOTOW) SBJIEHWUW, HAOIIOJIEHHEe W OIHUCaHUe
NPU3HAKOB MNPOTEKaHMs XMMHUYECKMX peakuud (pa3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasjioKeHUe
runpokcuaa meau(ll) npu HarpeBaHuM, B3auMOJICHCTBHE *KeJie3a C pacCTBOPOM
commu meau(ll), n3yuenne cmocoOoB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
¢uIbTpOBaHMUEe, BBIIApUBAHHE, TUCTHIUIALNUA, XpOM%Z"OFpa(I)I/I}I), IIPOBEJIEHUE
OUYMCTKH MOBAaPEHHOM coyy, HAOJIO/IEHUE U ONTMCaHKUE PE3YJIbTaTOB MPOBEICHHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJENen
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxueiiiine MNPpEACTABUTCIIM HCOPTaHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucinopon — aneMeHT M mpocroe
BenlecTBo. Haxoxaenuwe kuciaopojaa B mpupoje, (pU3Mdeckue U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzasl. [Ipumenenue kuciopoga. CrocoObt
NOJYy4YEeHUs1 KHUCIOopoJa B JIaOOpaTOpUM M HpPOMBIIIIEHHOCTH. KpyroBopoT
Kuciopoaa B npupoae. O30H — ammorponHast MOAM(pHUKAIMS KHCIOPOoIa

2.2

TennoBoil 3P PeKT XUMUUECKOH peakiui, TEePMOXUMUYECKUE YPAaBHEHHSI, SK30-
Y DHAOTEPMHUYECKUE PEAKUH. TOIUIMBO: yrojib U METaH. 3arpsA3HEHHUE BO31yXa,
yCcUJICHHE TapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopon — anemeHT u mpocroe BemecTBo. HaxoskaeHue Bozmopona B NPUPOZE,
¢u3nueckre W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbI MOTYYEHHS.




Kuciote! u comm

2.4

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®dusznyeckue CcBoWcTBa BOAbl. Boma kak pactBOpuTeiab. PacTBOpSIL.
Haceoliennbpie 1 HEHACHIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [fons BemiecTBa B pacTBope. XHMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B INpupojie M B XKU3HU uenoBeka. KpyroBopor
BOABI B TMpuUpOJE. 3arps3HeHHe NPUPOAHBIX BoA. OxpaHa UM OYHCTKA
MIPUPOJTHBIX BOJI

Knaccupukanus nHeopranmueckux coeaumHeHuid. Oxcuapl. Kitaccudukanus
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) U
HecosieoOpaszyrone. Homenknarypa okcuaoB. dusznueckue M XUMHYECKUE
cBoiicTBa okcuaoB. [lonydyeHne okcuaoB

2.7

OcHoBanus. Kiaccudukauus ocHOBaHMA: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBaHni. DU3NYECKHUE U XUMUYECKHE CBOMCTBA
ocHoBaHu. [Tonyyenre ocHoBaHuU

2.8

2.9

Kucnorsl. Knaccugukanus xucnor. Homenknarypa kucior. dusuueckue u
XUMHUYECKHEe cBoMcTBa KuciaoT. Pan aktuBHocth MeTauioB H.H. bekerosa.
[Tonyuyenue kucior

Comu. Homenknartypa coseil. @usznueckue M XUMUYECKHE CBOWMCTBA COJICH.
ITonyuenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COC,I[I/IHSHI/Iﬁ
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XUMHUYECKUN  SKCIEPUMEHT: KAayeCTBEHHOE  ONpENEJICHUE  COJAEpKaHUA
KHCIIOpPOJia B BO3JyXe, MOJy4YeHHe, coOMpaHue, paclo3HaBaHUE U H3y4YeHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICUCTBUS BEIIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUSI U TIPEKpaIIeHHs] TOpeHus (ToKapa), 03HAKOMIICHHE C
oOpa3lilaMd OKCHJOB U OMNHCAHME WX CBOWCTB, IMOJIy4eHHE, COOUpaHHE,
pacro3HaBaHUE M H3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
Bojiopofa ¢ okcunoMm Menu(ll) (Bo3M0oXKHO HCTIONB30BaHUE BHIEOMATEPHAIIOB),
HaOMIOZIcHue O00pa3IOB BEMIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEl pacTBOPEHHS BEIIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeETAJIaMU (HATpUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), ONpPEAEIECHUE PaCTBOPOB
KUCIOT W IIEJOYe C IOMOIIBI HMHAUKATOPOB, IccienoBanne o0pasiioB
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpacKM HHJMUKAaTOPOB B pAacTBOpax KHUCIOT M IIENOoYei, H3y4yeHue
B3auMoieiicTBusi okcuaa menu(ll) ¢ pacTBopomM CcepHOW KHCIOTBI, KUCIOT C
MeTallJIaMH, peakluii HeUTpaau3aluu, MoJydeHue HEPACTBOPUMBIX OCHOBaHHH,
BBITECHEHHWE OJIHOTO MeTajyila JAPYruM H3 pacTBopa COJH, pelieHue
AKCIIEPUMEHTANIbHBIX 3a/1ady Mo TeMe «BaxHelmme Kiaacchl HEOPraHUYECKUX
COETUHEHUI)

[Tepuoanueckuii 3akon u [lepuoanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHYECKUX dyieMeHTOB. [loHsTne o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METalIbl,
rajloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOphIe 00pa3yioT am@oTepHbIe
OKCH/IbI ¥ TUAPOKCHUIBI




3.2

[Tepuonnueckuii 3akoH. [lepronuueckas cucteMa XUMU4YeCKux 3semeHToB J1.1.
Meneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOIHAS (bopmbI
[lepuoauueckoii cuctembl xuMuueckux oanemeHtoB [[.M. Menneneena.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYIIIbI AJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JIOYEK aTOMOB TMeEpBbIX 20 XHWMHUYECKUX JJIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuUCTUKa XMMHUYECKOTO
AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHWMHUYECKHX DJIEMEHTOB,
METAIMYECKUX MU HEMETAUIMYECKUX CBOMCTB IO TpynmnaM M IepUoaM.
3unauenue [lepumoauueckoro 3akoHa u [lepruoauueckoil CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yuéHblii U
rpak 1aHuH

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHasT M HEMOJIAPHAsi) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJICHUA. OKUCINUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LI€JI0YEH, MPOBEIEHUE OIBITOB, MIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHue, peakliuu pa3ioKeHUsl, COeIMHEHUS])

9 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

BemecTBo 1 XUMHu4ecKas pcaKmus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JieMeHTOB B Ilepronnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

a7

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pPEeLETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Kimaccudukanus 1 HOMEHKIaTypa HEOPraHUu4eCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,
T€HETUYECKAs CBSI3b HEOPTaHUUYECKUX BEILECTB

1.3

Knaccuukanus XMMUYECKUX PEeaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHCICHHMS XMMUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 y4acTUIO KaTaiu3aTopa). OK30- U DSHIOTEPMUYECKHE  PpeaKkluH,
TEPMOXUMHYECKHE ypaBHEHUs. IIoHATHE O CKOPOCTH XUMUYECKON peakuu

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U T€TEPOTEHHBIX peakuusax. [IoHsATHEe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pPEaKUUUu U TIOJO0XKEHUE
XMMHYECKOTO PaBHOBECHS




1.5

1.6

1.7

OKHUCIIUTENIFHO-BOCCTAHOBUTENIFHBIE ~ PEAKIUH,  JJIEKTPOHHBIA  OamaHc
OKHUCJIUTEITHbHO-BOCCTAHOBUTENbHON  peaknuu. CocraBieHHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMKA C HCIOJh30BAHHEM METOJa
3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLMALUU BELIECTB C Pa3IMYHBIMU BUAAMHU
XuUMu4eckoi cBsa3u. Crenens nuccorpanuu. CUIbHBIE U ca0ble 3JEKTPOJIUTHL.
Peakuun voHHOro oOMeHa. YcCIoBUS MPOTEKaHUs PEAKLMi MOHHOro OOMeEHa,
IIOJIHBIE U COKpALIEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M COJIGM B CBETE€ TNPEACTABICHHH 00 JJICKTPOJUTUYECKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rUApONIN3E coslel

XHWMHMYECKUN DKCHEPUMEHT: O3HAKOMIJICHHE C MOJEISMH KPUCTAUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
aziMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM pEaklMu OT BO3JACUCTBUS PA3IMUHBIX (HAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTHM  pPacTBOPOB  BEIIECTB,  IIpolecca
IUCCOLMAIMU  KHUCTIOT, WIelodYed U colel (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCaJIKa, BhIICTICHHUE Ira3a,
o0pa3oBaHHE BOJBI); OIBITOB, HJUTFOCTPHPYIOIIUX HPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluid (TOpeHHe, PeakiMy pPasiioKeHUs, COCTUHEHUS),
pacro3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX PEAKIIMN
Ha UOHBI; pEeLICHUE YKCIIEPUMEHTAJIbHBIX 3a1a4

HemeTamisl 1 UX COeIUHEHUS

2.1

2.2

OO6miast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOAEHCTBUE C MeTaJUIaMH, HeMeTallJlaMH, IIejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OPraHM3M 4YeJIOBEKa. BaxkHeWne XJIOpUAbl U UX
HaXO0XJIEHHUE B IPUPOJIE

OObmas xapaktepuctuka 3yeMeHToB VIA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u pusnueckue cBoicTBa
MPOCTBIX BEIIECTB — KHCIOpOAAa MW CEpHI. Annquonﬁme MoupUKaIK
KHCIIOpOJa U cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBONOPOI, CTPOCHHE,
¢usznueckne M XUMUYecKue cBoMCTBAa. OKCHUIBI cepbl KaK IpeCTaBUTENIH
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (pU3NYeCKHe M XUMHUYECKHE CBOICTBa
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT W crenuduueckue). XUMHUECKHUe
peakimy, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. Ilpumenenne. Conu cepHOM KHCIOTHI, Ka4€CTBEHHAs pEeaklMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK]IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAILIECHUS

2.3

OOmast xapaktepucTtuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIE CTENCHN OKUCIICHHUS. A30T, paCIpOCTpaHEHUE B IIPUPOJIE,
¢usnyeckre U XuMU4eckue coiictea. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (usndeckne W XMMUYECKHE CBOWMCTBA, MoiydeHHe W npumeneHue. Comm
aMMOHMS, HX (u3nyeckue ¥ XMMHUYECKHE CBOICTBa, IpHUMEHEHHE.
KauecTBeHHast peakuus Ha MOHBI aMMOHHMSA. A30THas KHCJIOTa, € MOIydeHHE,




¢u3nMvecKue W XHUMHUYECKHE CBOMCTBa (0OlIMe Kak MPEACTaBUTENS Kiacca
KHCIIOT W crnenuduueckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYXKaroliei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHUE BO3]/1yXa, ITOUBbI
1 BOJOEMOB)

2.4

2.5

2.6

docdop, amtorpornnsle Mogudukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas Kuciaora, QGUINYECKUE W
XMMHAYECKHE CBOWMCTBA, moiyueHue. lcnonb3oBanue ¢ochaToB B KauyecTBe
MUHEPAIbHBIX YA00peHHit

OOmas xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCICHUS. YIVIepoJ, aUIOTPOIHBIE
MOIUGUKAIK, PACIPOCTPaHEHHE B TpUpPoae, (U3HYECKHE M XHMUYECKHE
cBoiictBa. AzxcopOuus. KpyroBopot yriepona B mpupoae. OKcuasl yriieposa,
X (U3NYECKHE M XUMHYCCKHE CBOMCTBA, JIEHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIy4eHUE U MpUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBS3aHHbBIE C OKCHUIOM
yraepoaa(lV); rumore3a TI00aTBbHOTO TOTEIUICHHS KJIMMATa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, Mojy4yeHHe W npuMeHeHue. KauecTBeHHasi peakuuss Ha KapOoHaT-
nonsl. Mcnons3oBanue xkapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH H
CEJIBCKOM XO3511CTBE

[lepBoHavasibHbIE TIOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yraepojaa (MeTaH, 3TaH, 3TWUJIEH, AalEeTWJIEH, 3TaHOoJ, TJIHMIEPUH, YKCyCHas
kucinora). MIx cocraB m xumuyeckoe crpoeHue. [loHstue o OuoIorHyYecKu
BAXHBIX BEIIECTBAX: XHpax, OeNmKax, yrieBoJaX — W WX POIU B KHU3IHU
yeynoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKUX W HEOPTaHMYECKHUX
COCIMHEHU I

2.7

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHME CBOMCTBAa, IMOJIyU€eHUE U
npumenenne. CoenuHeHus: KpemMHHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCTIOJIL30BAHKE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTH. BakHel e cTpouTenbHble MaTepHAaIIb:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobnembr Oe3omacHOro
HCIIO0JIb30BaHUSI CTPOUTENBHBIX MAaTEPHAJIOB B MOBCETHEBHON KU3HU

2.8

XUMHUYECKUH HSKCIEPUMEHT: H3y4eHHE OO0pa3llOoB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJITHOM KHUCJIOTBI; MPOBEJACHUE KaqeCTBEHHHIX peakuuii Ha XJIOpH-
MOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs;, OIBITHL, OTpaKaIOIINe
¢u3nyecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
HCTOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPUIIOB
(ramoreHuI0B); O3HAKOMIIGHHE C o0pa3liaMu cepbl u €€ COCIMHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriuBaHMUs caxapa MOJ JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBlIeHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH ¢ HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHM; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COCIMHECHHUH (BO3MOXHO WCIOJBb30BAaHUE BHJICOMATEpPHAIOB), O0O0pa3laMu
a30THBIX U (HOCPOPHBIX YAOOpEHUN; oTydeHHe, COOMpaHne, paclo3HaBaHUE U
M3Y4YCHHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaKIMil Ha HOH
aMMOHMSI U (Qocdar-uoH UM U3yYCHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BAHNE BHJIEOMATEPUANIOB); HM3YUYEHUE MOJEIEH KPHUCTAJUIMUECKUX
pemi€Tok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C  IPOILECCOM




3.1

3.2

aZcopOITMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM
MPOTUBOTA3a; MOJIyueHUE, COOMpaHHEe, pPACIO3HABAaHUE W H3YUYCHHE CBOWCTB
YIJIGKUCIIOTO Ta3a; IMPOBEACHHE KAYeCTBEHHBIX pEaKIUid Ha KapOOHAT- M
CUJIMKAT-UOHbl M HW3YyYECHHE IIPU3HAKOB HUX NPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIUEH CUIMKATHOM MPOMBIIIICHHOCTH; PEHICHUE AKCIEPUMEHTAIbHBIX
3ajJa4 1o TeMe «BakHeHe HeMeTaJlIbl ¥ UX COCINMHCHUS

Mertamisl ¥ uxX COCIUHCHUA

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaIIOB. MeTalmnyeckas CBsi3b U
METAUINYECKass KPUCTAIMYECKas pelI€TKa.  DJEKTPOXUMHYECKUM  psif
HaIpsHKEHUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. OO0Imue crocoObl MOIy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, Yyr'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B
OBITY M IPOMBILIEHHOCTH

3.3

3.4

3.5

[lenounble MeTayIbl: MonokeHue B lleprognyeckoll cucTteMe XUMHUYECKHUX
anemeHtoB [[.M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METaIOB M MX
COEAMHEHHI

IIlemouyHo3eMeNbHBICE  METaJIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHUEe B npupoje. PU3MYEeCKUe U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanbplus. BaxHeimue coenvHeHUs Kanblus (OKCUMA, THUIAPOKCHUI,
coiu). KEcTKOoCTh BOJbI U CLIOCOOBI €€ YyCTpaHEHUs

AmoMUHUI: TIONOXKeHUEe B llepuommyeckoll crucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoxaeHue B npupozae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUIPOKCHIA
AJTFOMUHUS

3.6

3.7

Kenezo: nmonoxxenue B [lepuoanyeckoit cucteme XuMuueckux snemeHTon [1.11.
MenzeneeBa; CTpoeHHE aToMa; HaxOoXIeHHWe B mpupone. Pusmueckne u
XMUMUYECKHe CBoWcTBa jxene3a. Okcuabl, ruapokcuasl U conu xenesa(ll) u
xenesa(lll), ux cocras, cBoicTBa U MoJyueHHE 42

XUMHUECKUH HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMHi METaNIOB U CIUIABOB,
X (pU3MUecKMMH CBOMCTBAMH; W3YYEHHE PE3YyJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aMMOJICHICTBUS  OKCHJIa KalbllUsd W HATpus C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUANIOB); HCCIICJIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJIh30BaHHE
BHJICOMATEPHAIIOB); TIPU3HAKOB IMPOTCKAHWS KAYSCTBCHHBIX PEAKIIUN HA HOHBI
(Marams, Kanblus, amromuHus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOII0/IeHNe U OMMCAaHWE MPOIECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss ¥ Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOMCTB THJIPOKCHIA ATIOMHHHS M TUAPOKCUIA
[[MHKA; PEIICHUEe dKCIIEPUMEHTAILHBIX 33/1a4 TI0 TeMe «BaxHeWIne MeTaibsl 1
UX COCANHEHUSD)

XuMHS U OKpYXKalolas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU




JKU3HU 4elIOBeKa. XUMUS U 310pOoBbe. be3omacHoe UCIoab30BaHUE BEUIECTB U
XUMHAYECKHX peakuuii B ObITy. IlepBas moMoms mpu XMMHYECKHX OXKOTaxX U
OTpaBJICHUSX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxatomend cpeasl [1/IK. Poinb XxuMun B perieHUH 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI UX MEePepabOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: M3Y4eHHE 00pa3IloB MaTepUAIOB (CTEKIIO, CIIABHI
METaJIJIOB, MOJIMMEPHbIE MaTepUaIbl)
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ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TMI03HABAa€MOCTH SIBICHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKON HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOILIeH KyIbTyphl M MHPaKTHUYECKON
JESITEJIbHOCTH 4YEJIOBEKa B YCJIOBUAX COBPEMEHHOIO OOIIECTBa;
MOHMMAaHHE MECTa XUMUU CPEAH IPYTHX €CTECTBEHHBIX HAyK

1.2

1.3

0 HAYYHbIX MCETOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJIB30BaThb MOJCIN JJI
00BICHCHUSA CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XMMHUYECKOH HAyKH, YTO TO3BOJIUT OOYYAIONIMMCS pPacCMaTpHBATh
XUMHIO Kak cepy cBoelt Oyaymiel npodeccnoHaIbHON IeATeIIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa
MIPHU TIEPEXO0/I€ HA YPOBEHB CPETHET0 00IIeTro 00pa30BaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH
CUCTEMY XMMHUYECKUX 3HAHUN, KOTOPast BKIIOYAET:

2.1

BOKHEHIINE XUMHUYECKUE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHAas M MOJIEKYJIspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHssA), XMMHYECKas
peaKiys, peakUUuH COEOUHEHHUS, PEAKIHMU Pa3JIOKEHUS, pEeaKIun
3aMeIleHUs, Peakluu OOMEHa, TEIIOBOH 3((EeKT peakuuu, 3K30- U
SH/IOTEPMHUYECKHE DPEaKLIMH, PAacTBOp, MaccoBasi JOJS XMUMHUYECKOIO
3JIEMEHTa B COEIMHEHUH, MAaccoBas J0J1s U IfblieHTHAs KOHIIEHTpaIlHs
BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paguyc aroma, BaJIE€HTHOCTb, CTENEHb OKHCIICHUS,
XUMHUECKasl CBSI3b, AJIEKTPOOTPULIATEIHHOCTD, MOJISIPHAsL U HETIOJIApHAsT
KOB&JIECHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIM4YECKas  CBs3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HOHHAs, MeTaJuInJyecKas,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, JJIEKTPOJIUT U HEDIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMALMS, peakUMd HOHHOro OoOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIEHHE W  BOCCTAHOBJICHHE, DIJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble U HEOOpaTHUMbIe peaKluy,
CKOpPOCTh XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us
METaJLJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMSI MaccChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH TMOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo




2.3

3.1

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAasE ~ Teopus,  TeOopus
AIEKTPOJIUTUYECKON JUCCOLHAIIII

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOILICH

YMEHHE MTPaBUIBHO UCTIOIh30BaTh H3yYEHHBIC BEIIECTBA U MaTepUAIIbI
(B TOM 4HCIE MHHEpaJbHBIC YAOOPCHHS, METaUIbl W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YTIIICBOJIOPOIOB
(yryist, mpupoaHOTO raza, He)TH) B OBITY, CEITLCKOM XO35WCTBE, Ha
MPOM3BOJICTBE M IOHUMAHHWE 3HAYCHHUS KHPOB, OCIKOB, YTIIECBOJOB
JUIS. OpTaHW3Ma YeJIOBEKa; YMEHHE IMPOTHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHUX IPOILIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOIHYIO CPEy

3.2

3.3

3.4

YMEHUE HMHTErpupoBaTh XMMUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX
y4eOHBIX IPEIMETOB

HAJIMYHME OMBITa pabOTHl ¢ Pa3MTUYHBIMA MCTOYHUKAMHU HWH(MOpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJISIpHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEHUE OOBEKTUBHO OLIEHUBAThb HH(POPMALMIO O BEILECTBAaX, HX
IIPEBPAIICHUAX W IPAKTUYECKOM  IIPUMEHEHUHM U yYMEHHUE
UCIOJIb30BaTh €€ JJIs pelIeHusl yueOHO-I03HABATENbHbIX 331a4

7.1

Brnanenue ocHoBaMM NOHATHUHHOIO ammapara U CHUMBOJIMYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUs (HOpMYJT HEOPTaHWYECKHX BEILECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUWd; OCHOBAMHM  XHMHUYECKOU
HomeHkJarypsl (IUPAC u TpuBHanbHOiA)

YMeHue oOBACHATH CBsI3b MOJIOKEHUs dieMeHTa B [lepuonnueckoit
CUCTEME C 4YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apsaa  41pa, oOliee Yucio
AJIEKTPOHOB), pAacIpesieIEeHUeM HIIEKTPOHOB IO 3HEPreTHUYECKHM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs

[IpencraBnenue 0 MEPUONYECKOMN 3aBUCUMOCTHU CBOICTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATENBHOCTD),
HpOCTI)IX MU CIOXHBIX BCIICCTB OT IIOJOXCHUSA DJJIEMCHTOB B
[lepuonnueckoid cucreMe (B MaiblXx NEpUOJAX U IVIABHBIX

MOJArPYyMNax) 1 3J€KTPOHHOTO CTPOEHHUS aTOMa

YMenne kinaccupuimpoBaTh: 45

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeacirh:

8.1

8.2

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX DIDJICMCHTOB, 3apsn
HOHa

BUJT XMMHUYECKOM CBSI3M U THII KpHCTﬂJIJ'IH‘-ICCKOﬁ CTPYKTYpPBI B
COCAUMHECHUAX

8.3

XapakKTep Cpelibl B BOJAHBIX PaCTBOpaxX BeHIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIINTEIIb U BOCCTAaHOBHUTCIIb

YMeHne xapakTepru3oBath (hU3MUECKUe U XUMUYECKHE CBOMCTBA!

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHH,




KaJIBIIMIA, aTFOMHHUH, JKEJIE30)

CJIOKHBIX BEIIECTB, B TOM YHCJEC HMX BOJHBIX pacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI W THUIPOKCHIBI
meramwioB |-IA rpynm, amomunus, meau (1), muaka, xenesa (Il u

9.2 I1), okecuasr yrnepona (1l u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
OPOTHO3UPOBATh U XapaKTepu30BaTh  CBOMCTBAa  BEIIECTB B

9.3 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, IPUMEHEHHME BEIIECTB B
3aBHCUMOCTH OT UX CBOWCTB, BO3MOXXHOCTh MPOTEKAHHUSI XUMUYECKUX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

10 YMeHue coCTaBiIsATh MOJIEKYJIAPHBbIE U MIOHHBIC YPAaBHEHUS PEaKIIHid, B
TOM YHCJIE:

10.1 peaxkiuii HFOHHOro OOMeHa

10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi

103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
(rpynm) HeOpraHU4EeCKHX BELIECTB

10.4 MOJTBEPKIAIONINX T€HETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH

11 YMeHue BBIYUCISTD (IIPOBOUTH PACUETHI):

111 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 ¥ MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJK0 XUMHUYECKOTO JIEMEHTA B COEIMHEHUHN

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 YpaBHEHHMSIM XUMHUYECKUX pEaKIWid W HAXOAUTh KOJIUYECTBO
BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOYKTOB PEaKLUU

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMM ~ METOJaMHM  HAy4yHOro TMO3HaHUs  (HaOmroaeHue,

191 U3MEpeHHue, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPU H3yYCHNUHN BEIIECTB H
XUMHUYECKUX SIBICHUH; YyMeHHe Cc(hopMynupoBaTh MpoOieMy U
NPEJUIOKUTH ITYTH €€ PeIIeHMs

122 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
NOCYJI0M U 1abOPaTOPHBIM 00OPYAOBAaHUEM
npaBUjaMu 0€30MacHOTO OOpaIIeHUS C BeﬂlggTBaMI/I, HCIIOTb3YEMBIMHU
B MTOBCEIHEBHON KU3HU, MPABUIIAMHU MTOBEJICHHS B LENAX COepeKeHUs

123 3I0pOBbSl M OKpYXKArolled NPUPOJHOM Cpelpl; NMOHMMaHUE Bpena
(omacHOCTH) BO3JIEHCTBHS HA JKHUBBIE OPTaHU3MBI OMNpPEAETIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W MPEJOTBPALICHUS WX BPEIHOTO
BO3JICUCTBUSA

13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:

U3YyYeHUE U omucaHue (U3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

131 ¢  (QU3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU,  OTBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2 H3y4eHHUE CIIOCOOOB pa3IeeHHs cMecei
MOJIyYeHUE KHCIOpOAa M HU3YYEHHE €ro CBOICTB; IOJIy4eHHE

13.3 BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJYyYCHHE YIIEKHCIOro rasa u

M3YYEHHE €ro CBOMCTB; MMOJIy4eHHEe aMMHUaKa U U3y4YeHUE ero CBOMCTB




13.4

135

13.6

13.7

MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOM  JoJiei
pPacTBOPEHHOTO BEILIECTBA

MPUMEHEHUE WHJIUKATOPOB (Jrakmyca, METHUJIOpaHKa u
dbeHondTanenHa) I ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax
KHUCJIOT U LIeJI0oYei

WCCIIC/IOBAHME U OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YeHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTaula JAPYrMM U3  pacTBOpa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
[UHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((9JI€KTpOHI/ITI/I‘lCCKa$I
JUCCOLIMAITHS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baxxneliye MeTaibl U UX COCAUHCHMU A

13.8

XUMUYECKHE SKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE PHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
NPUCYTCTBYIONIME B BOJHBIX PAcCTBOpax HMOHBI: XJOPHI-, OPOMUJI-,
wonua-, cymbdar-, Qocdar-, KapOboHAT-, CHUIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MarHusl, KaJIbII¥s, aJTFOMIHHSI,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBO/IOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'H/III U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHAaBJIIMBATDh CBA3U MCIKAY PCAJIbHO Ha6JHOZ[aeMLIMI/I XUMHUYCCKHUMU
SABJICHUSAMMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,
0OBSACHATH IIPUYNHBI MHOI‘OO6pa3I/I$I BCIICCTB
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IHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 HepBOHa‘-IaJIBHBIG XUMHNYCCKHUEC ITOHATUA
11 Uwucrele BemecTBa U cMecu. CrocoObl pa3esieHus: cMecei
1.2 ATOMEBI U MOJICKYJIBI. XuMuueckue dj1eMeHTbl. CHUMBOJIBI XUMHUYECKHUX DJIEMEHTOB. HpOCTBIe U CJIOXXHBIC BEIICCTBA.
1.3 Xumudeckasi hopMyiia. BaleHTHOCTh aTOMOB XUMUYECKHUX AIeMEHTOB. CTENIeHh OKHCIICHUS
14 3aKkoH TOCTOSIHCTBa cocTaBa BemlecTB. OTHocUTenbHAs aroMmMHas macca. OTHOcUTENbHas MOJEKyJspHas macca. MaccoBas nous

XUMHUYCECKOI'O 3JIEMEHTA B COCIMHCHN U
KomuuectBo BemecTBa. Moins. MomsipHast Mmacca. MoisipabIii 006EM ra30B. B3anMOCBs3b KOIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX

15 €MHMII BELECTBA

16 duznyeckue U XUMHUYECKUE SBICHUSA. XMMHMUYECKas peakuus U €€ NMPU3HAKU. 3aKOH COXPAHEHUS MacChl BEIECTB. XUMHUYECKHE
ypaBHEHUS

2 [Ieproauueckuii 3axkon u [lepuoanueckas cuctema xumudeckux eMeHToB .M. MenneneeBa. CtpoeHne aToMOB

21 [Iepnoanueckuit 3akoH. llepunoguyeckas cucrema xumudeckux 3neMeHToB .M. MenneneeBa. [leproasl u rpynnsl. Ousnyeckuii
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB NIEPHOA U IPYIIIIBI JIEMEHTA

29 Crpoenue aromoB. CocraB aromMHbIX saep. M3orombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK aToMOB mepBbiX 20

XUMHYECKUX 31eMeHTOB llepnoanueckon cucremsl .M. Menneneesa

BaKOHOMepHOCTI/I B HU3MEHEHHHU CBOMCTB XHMHYECKHX DSJIEMEHTOB IEPBLIX TpéX NepuoaoB, Kajius, KaJlblUs (pa,unyca aTOMOB,
2.3 SJICKTPOOTPULATCIIBHOCTH, MCTAJUIMYCCKUX MW HEMETATNIMYCCKUX CBOI\/'ICTB) n ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHUU C IIOJIOKCHHEM
9JICMCHTOB B HCpHOI[H‘-ICCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

3 Crpoenue BelecTna

31 Xumuyeckasi cBsizb. KoBaneHTHas (TONSIpHAs W HEMOJSPHAS) CBS3b. DIEKTPOOTPULIATENBHOCTh XUMUYECKUX dJIeMeHTOB. MoHHas
CBsI3b. MeTannndeckas CBsI3b

39 TI/IHI:I KPUCTAJUTHYECKUX penvléTOK (aToMHas1, MOHHAs, METATNYECKAs ), 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON
PEMIETKY U BUJIa XUMUYECKOU CBSI3U

4 Baxueiimine MPEACTABUTCIIN HCOPTraHUYICCKUX BCIICCTB. Hemetamnsl u ux coeanHeHns. MeTamibl U UX COSIMHESHUS

Knaccugpukanus M HOMEHKJIAaTypa HEOPraHMYECKHX COEIMHEHMH: OKCHIOB (coeoOpasyrolue: OCHOBHBIE, KHCIOTHBIE,
4.1 amQoTepHbIe) U HecoJeoOpa3yrolue; OCHOBaHUN (IIEN0YM M HEPAcCTBOPHUMBIE OCHOBAHHS); KHUCIOT (KHUCIOPOJACOJEpKallue M
OeCcKHUCIOPOAHbBIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIbIX)
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duszndyeckue W XMMHYSCKHE CBOMNCTBA IMPOCThIX BCHICCTB-HEMCTAJJIOB: BOAOPOAA, XJIOpa, KHUCIOpoaa, CEphI, a3oTa, (1)00(1)0[)8,,

4.2 yriaepojaa, KpeMHUS

43 ®u3nueckue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEILIECTB-METAJIJIOB: JIUTUSA, HATPUSI, KaJlusl, MarHUs U KaJbIUs, aIFOMUHUS, Keje3a.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METaJJIOB

4.4 Ouznyeckue 1 XUMUYECKHE CBOMCTBA BOJJOPOIHBIX COEIMHEHUN HEMETAJUIOB: XJIOPOBOIOPOA, CEPOBOAOPOIa, aMMHUAKA

45 dusnueckue U XUMUYEeCKHe cBoicTBa okcuaoB HemerawioB: cepsl (1V, VI), asora(ll, 1V, V), docdhopa(lll, V), yraepoxa(ll, 1V),
kpemuusi(1V). [Tony4yeHne oKCHUIOB HEMETAILIIOB

4.6 Xumuueckre cBoricTBa okcuaoB: MeTawioB |A—IA rpymm, uaka, mequ(l1) u sxenesa(ll, 111). Tlonmydenue okcumoB MeTaioB

47 XUMUYECKUE CBOMCTBA OCHOBaHMM W aM(pOTEpHBIX THUAPOKCUAOB (Ha NIpUMEpPEe THAPOKCUAOB AITIOMHHHSI, XKele3a, I[MHKA).
[Torydaenne ocHOBaHWH U aM(DOTEPHBIX THAPOKCUIOB

48 OOmme XUMHUYECKHE CBOWCTBA KHCJOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOJIHON, CEPHUCTOM, CEpHOW, a30THOU, (ochopHOH,
KPEMHUEBOM, yroibHoi. OcoOble XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM cepHOM U a30THOM KUCIOT. [lonydenue kucmor

4.9 OO6mue xuMHYeCKUe CBOMCTBa cpenHux coneil. [lonydenue comneit

4.10 [Tonyuenue, cobupanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YTIEKUCIIOro ra3a B 1abopaTopuu

411 [Tomyuenue amMmmuaka, CEpHOM U aQ30THOM KUCJIOT B MPOMBIIUIEHHOCTH. OO0IIHe CrIocOObl MOTyUYEHUSI METAILIOB

4.12 ['eHeTHYeckas CBSI3b MEXAY KJacCaMU HEOPTaHUUECKUX COSIMHEHUIM

5) XHWMHYECKUE PEAKIUU

51 Knaccudukanuss XuMuueckux peakiuidi Mo pa3IMuHbIM MpPHU3HAKAM: M0 YHCIY M COCTaBY y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerI0BoMY 3G (HeKTy, M0 U3MEHEHHUIO CTENeHEeH OKUCICHUSI XUMHUYECKHUX dJIEMEHTOB

59 TemnnoBoit 3(hPexT XuMUYeckol peakuu, TEePMOXUMUIECKHE YPaBHEHUS. DK30- U dHIOTEPMHUYECKHE peakiuu. TepMoXuMuiecKue
ypaBHEHUS

53 OKHUCIUTETbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENNM W BOCCTaHOBHUTENU. lIporiecchl OKHUCIEHHWS M BOCCTAHOBJICHUSI.
DNEeKTPOHHBIN 0aaHC OKUCIUTEILHOBOCCTAHOBUTEIHLHON PEaKIINN

54 Teopust AIEKTPONIUTUYECKON Tucconranuu. KaTHOHbI, aHHOHBL. DIIEKTPOIUTHI U HEINEKTPOIUTHI. CUIIBHBIE U ClIa0ble SIEKTPOIUTHI.
Crenens UCCOIMAIINN

5.5 Peakiun noHHOTO 0OMEHA. Y CIIOBHS MPOTEKaHUS peaKluii HOHHOTO 0OMEHa, MOJIHBIE U COKPAIIEHHbIE HOHHBIC YPAaBHEHUS PEaKIIHiA

6 XuUMHS ¥ OKpYyXkarolasi cpeia

6.1 BemectBa u Marepuanbl B MOBCEIHEBHOM KM3HU 4YeJOBEKa. be30macHOe HCMOJIb30BAHME BEHIECTB M XMMUYECKUX PEaKUUi B
nabopaTopuu u ObITY. [lepBas MOMOIIb MPHU XUMHUYIECKUX 0XKOTAaX U OTPABICHUSIX

6.2 XUMHYECKOE 3arpsi3HEHHE OKPYKaIoImIel cpenbl (KUCIOTHBIC JOXKIH, 3arpsA3HEHHE IMOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €T0

npenotBpauienus I[Ipenenshas nomycrumas koHueHtpanus BemectB (ITIIK). Ponap Xxumum B pelieHMH 5KOJOTHYECKUX MPOOIIEM.
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Ycuenrne napHUKOBOro 3Qdekra, pa3pyleHnue 030HOBOTO CIIOsI

[Ipumenenue cepsbl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUN B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM

6.3 xo3siicTBe. [I[puMeHeHne MEeTauIoB U CIUTaBOB (CTallb, YYT'YH, JFOPATIOMUHUN, OpOH3a) B OBITY U IPOMBINIJICHHOCTH UX COCIUHEHUH.
[ToHsiTrie 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [IpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI X MepepadoTKu (OCH3MH), UX POJIb B OBITY H
MIPOMBIIIIIICHHOCTH
[lepBoHaYanbHBIC TIOHATHA OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHUSX yriepoja (MeTaH, 3TaH, ITWICH, alleTUIICH, 3TaHOI,

6.5 [JIMIEPHUH, YKCycHas kuciota). [loHsTHe o OMONOrHMYecKH BaXKHBIX BEIECTBAaX: KHUpax, Oelkax, yriaeBojaXx — W HUX pPOJH B KU3HU
YeJIoBeKa

7 Pacuérnr:

7.1 1o popmynaMm XUMUYECKHX COeTMHEHUI

7.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 [0 XUMUYECKUM YPaBHEHUSIM

50



		2026-10-24T15:30:32+0500
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ПРИДАННИКОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




