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MNOACHUTEJIBHASA 3AIINCKA

ApnanTupoBaHHas paboyasi nporpamMma IO XHMHHM JJisi OOyYaroIIMXCS C
3a/Iep>KKOM ncuxudeckoro pazsutus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl TMOATrOTOBJIE€HA Ha oOcCHOBe DeAepaibHOrO TOCYIapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro obOmiero oOpaszoBanusi (IIpukas
Munnpocgemenuss Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC O0O0),
®denepanbHOM aaNTUPOBAHHOM 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus JUIsi OOy4arolmuXcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS
(ITpuxkaz Mwunnpocsemenust Poccuu ot 24 HosOpst 2022 1. Ne 1025), paboueii
POrpaMMbl OCHOBHOTO 0O0IIIET0 00pa3oBaHUs MO y4eOHOMY MPEAMETY «XUMUI»,
IIPOrpaMMbl BOCIIUTAHHS, C YYETOM DPACHPEIECIICHHBIX 10 KjaccaM IpPOBEPSEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS aJalTUPOBAHHOW 0O0pa3oBaTebHOMN
IpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs Uil OOYYaIOLIUXCSA C 3aJEPIKKON
NICUXUYECKOIO  Pa3BUTHUSIM  DIIEMEHTOB  COJIEpKaHUS, NPEJCTAaBICHHBIX B
VYHuBepcanpbHOM Koau(ukarope mo xumuu, KoHnenmuu npenogaBanus y4eOHOTO
npenMera «XuMus» B 00pa3oBareNbHbIX opraHu3zanusax P®d, peanusyromux
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.

[Iporpamma mo XuMMuM pa3paboTaHa C LEJIbI0 OKa3aHUsS METOAUYECKON
MOMOIIY YYUTENIO B CO3[JaHUU paboueil porpamMMsl 1o y4eOHOMY ITPEIMETY.

VYyebublii mnpeamer «XuUMHA» BXOAUT B TNPEAMETHYIO  00JIacThb
«EcTrecTBeHHOHay4HbIe  TpeAMETh». B cuctemMe  eCTeCTBEHHOHAYYHOTO
00pa3oBaHMsI XUMHUsI KaK Y4eOHBIH MpeIMeT 3aHUMAET BaKHOE MECTO B MO3HAHUU
3aKOHOB MPHUPOJIbI, POPMUPOBAHUU HAYYHOW KapTHUHBI MHpPA, CO3/JaHUU OCHOBBI
XUMHYECKUX 3HAHUM, HEOOXOAUMBIX JJIsi IIOBCEIHEBHON JKM3HM, HABBIKOB
3I0pOBOr0 M O€30MMacHOro JJIA 4YeJIOBeKa MU OKpPYKAaIIel ero cpeapl oOpasa
YKU3HH, & TAK’KE B BOCIIUTAHUU SKOJIOTHYECKOMN KYJIBTYPBI.

VYcnemHocTh M3y4eHUsT XHMHM CBSI3aHA C  OBJIAQJICHHEM XUMUYECKUM
A3BIKOM, COOJIOJEHUEM TMpaBuil 0Oe3omacHoil pabOThl MpU  BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, OCO3HAHMEM MHOTOUYUCIEHHBIX CBS3€H XHUMHHU C
JPYTUMU TIPEeIMETaMHM IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaeT B ce0si OCHOBBI HEOPraHUYECKOW M OpPraHuyecKon
xuMuHU. ['TaBHOW wujieel MmporpaMMbl SIBIISETCS CO3JaHME 0a30BOTO KOMILIEKCa
OTIOPHBIX 3HAHUM MO XUMHH, BEIPAKEHHBIX B ()OpME, COOTBETCTBYIOIIEH BO3PACTY
00y4Jaromuxcs U UX 0COObIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B coxmepxaHum JTaHHOTO Kypca MPEJICTaBIEHbl OCHOBOIIOJIAraroIlIne
XUMHUYECKUE TEOPETUUECKHUE 3HAHUS, BKIIOYAIOUIUE U3YYEHUE COCTaBA U CTPOCHHUS
BEILECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOEHHS, NPOrHO3UPOBAHHE CBOWCTB
BEILIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEM XMMHUYECKUX NPEBPALICHUNA U IIyTEH
YOPABJICHHS UMH B LEJISIX MOJIYYEHHS BEIIECTB U MAaTEPHUAIIOB.

TeopeTndyeckylo OCHOBY HM3yUY€HHsS HEOPraHUYECKONM XUMHUHU COCTaBISET
aTOMHO-MOJIEKyJsipHOe yueHue, [lepumoamyeckun 3akon [[.MI. Menneneesa c¢



KpPaTKUMHU CBEICHUSIMHU O CTPOEHHMHM aToMa, BHUJAX XHUMHYECKOH CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B wusyyenuum Kypca 3HaUMTENbHAs POJIb OTBOJUTCS XUMHYECKOMY
HKCIIEPUMEHTY: NPOBEICHUIO MPAKTUYECKUX M JIA0OPATOPHBIX pabOT, ONMHCAHUIO
pE3yNbTATOB YYEHUYECKOTO OJKCIIEPUMEHTA, COOIIOJEHUI0O HOPM M MpPaBHI
0e30macHoi paboThl B XUMHUECKOH J1abopaTopuu.

Peanuzauust maHHOW mporpaMMbl B Mpouecce OOy4YeHUs IO3BOJIUT
oOyuaromumcst ¢ 3I11P ycBouTh KiItOYeBbIE XUMUYECKUE KOMIICTCHIIMU U TIOHATH
pOJIb M 3HAYEHUE XUMUU CPEJIU APYTUX HAYK O MPUPOJIE.

N3yyenue xumuu cnocoocTByeT (GOPMUPOBAHHIO Y 0OYUAIOIIMXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJOB (HAOIIOJCHUE, M3MEpPEHUE,
AKCHEPUMEHT, MOJEIUPOBAHUE), OCBOCHUIO MTPAKTUYECKOIO0 MPUMEHEHHUS HAYYHBIX
3HaHUM, OCHOBAaHHOTO Ha MEXMPEIMETHBIX CBA3SX C npeaMeramu « OKpyKaromui
mupy, «Dusukay, «buomorus», «l'eorpadus», «Maremaruka» u GOPMHPYET
KOMIETCHIINM, HEOOXOAuMBbIe [UIsl TPOAOJDKEHHS 00pa3oBaHUS B 00JacTH
€CTECTBEHHBIX HayK.

N3yyenne xumuu crnocoOCTByeT pa3BuTUIO Yy oOyyatomuxcs c  3I1P
MPOCTPAHCTBEHHOTO BOOOpaXeHMs, (PYHKIIMOHAIBbHOH TIpPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTHYECKH aHAIU3UPOBATh MH(MOPMAIIUIO, NMPEICTABICHHYIO B
pasnuuHblXx  (opmax. 3HAUMMOCTh MpeaMeTa Il Pa3BUTHUS  KU3HEHHOU
KoMmreTeHmu oOyuvatomuxcst ¢ 3[IP  3akimiodaercss B yCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUW, HEOOXOJMMBIX I TOBCEJHEBHOM KU3HU;, HAaBBIKOB
30pOBOro M 0Oe30IacHOro JJisi 4YeloBEeKa M OKpY’Karollell ero cpeasl obpasa
KU3HU; POPMUPOBAHUH DKOJIOTHUECKOU KYIbTYPHI.

[Tporpamma oTpaxaeT cojiepkaHue 00y4YeHUS MPEIMETY « XUMHUS C YIETOM
0co0BIX 0oOpa3zoBaTenbHBIX MOTpeOHOCTEH oOydarommxcs ¢ 3I[IP. OBnanenue
y4eOHBIM TPEIMETOM «XHMHUS» TPEICTABISACT OMPEACICHHYIO TPYIHOCTH IS
oOyuatomuxcst ¢ 3[IP. D10 cCBA3aHO C OCOOEHHOCTSIMH MBICTUTEIBLHON
JIEATCIbHOCTH, TEPUOJAUYECKUMH KOJICOAHUSIMU BHHUMAaHUS, MajbiM 00BEMOM
naMsATH,  HEJOCTAaTOYHOCTHhIO  OOILIero  3amaca  3HAaHWW,  T[OHWKEHHBIM
MO3HABATEIbLHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSI.

Jlist mpeo1oyieHnst TPYJHOCTEN B M3YYEHUM y4eOHOro mpeaMera « XUMHs)
HeoOXxonMMa ajanrtanus o0bemMa M Xapakrepa ydeOHOTO MaTrepuaia K
MO3HABATENLHBIM BO3MOXHOCTSIM JaHHOW KaTEropuu oOydYaromiuxcs, y4eT HuX
OCOOCHHOCTEW pPa3BUTHSI: HCIOIB30BAHUE AQJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEKIIPEIMETHBIX CBSI3€M, IOCTENIEHHOE YCI0KHEHUE N3y4aeMoro MaTepuana.

[Ipn w3ydeHMH XUMUU HEOOXOJUMO OCYIIECTBISTH B3aMMOJICHCTBHE Ha
MTOJIMCEHCOPHOUN OCHOBE.

Teopernyecknuid  Marepuan pEKOMEHIYETCS U3y4yaTb B IIpoLecce
MPAKTUYECKON JESITeIbHOCTH. BO3MOXKHO BBIJIEIEHHE OTACIbHBIX YPOKOB Ha
pelIeHre 3a7a4 B CBSI3U CO CIIOKHOCTBIO aHainM3a Tekcra oOyvarouumucs ¢ 311P.
Opranuyeckoe €IUHCTBO TMPAKTUYECKOM M  MBICTUTENbHOW J€ATEIbHOCTH
oOydJaromuxcs Ha YypoKax XUMHUU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY



YCBOCHUIO Oa3WCHBIX XMUMHUYECKUX 3HAHUW M yMeHuil. Ocob0oe BHUMaHUE MPHU
M3YYCHUU XUMUU YACISICTCS U3YYCHUIO «CKBO3HBIX» MOHATUN W (HOPMHPOBAHUIO
HaBbIKA CTPYKTYPHUPOBAHUSI MaTepUala.

[enu u 3aaa4n U3y4yeHuUs: yueOHOTO IpeaMeTa « XUMUsD»

OO6mue nenu u3ydeHus: ydyeOHOTo mnpeaMera «XuMush» MpPeICTaBICHbI B
denepasnibHOM  paboueld mporpamMmMe OCHOBHOrO 001miero oo6pazoBanus. OHH
aKTyaJM3UPOBaHbl C YUYE€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOI'O OOIIETro
oOpa3oBaHUs, HAMNpPaBICHHOCTH OOy4YEeHUSI Ha pa3BUTUE U CaMOpPa3BUTHE
JUYHOCTH, (POPMHUPOBaHUE €€ UHTEIUIEKTa U o01Iel KynbTyphl. OOydyeHne yMEHHUIO
YUYUTBCS U MPOAOIKATH CBOE 00pa30BaHME CAMOCTOSTEIBLHO B HACTOSIEE BpPeMs
SBIIIETCSI OJHOW W3 BAXKHEUINUX (PYHKIUN Y4eOHBIX MPEIMETOB, B TOM YHCIIC U
«XUMUNY.

st oOyqarormuxes ¢ 311P, Tak ke, Kak ¥ AJi1 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB,  OCBAaWBAIONIMX OCHOBHYIO  OOpa30BaTEIbHYI  MpPOTpaMMy,
JOMHUHUPYIOILEE 3HAUEHNE TPUOOPETAIOT TAKUE LIETH, KaK:

dbopMUpOBaHUE UHTEJUIEKTyaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
COTPYJHUUYECTBY,  CAMOCTOSATEJIIbHOMY  TPUHATUIO  pEIICHUM,  CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU,

HaIpaBJIEHHOCTh OOYUYEHHS HAa CHUCTEMAaTHYE€CKOE MPUOOIICHUE ydYalluXxcs K
CaMOCTOSITEJILHOM TMO3HABATEIBLHON JICSITEIHBHOCTH, HAyYHBIM M MPAKTHYCCKUM
METoJlaM TMO3HaHUs, (OPMUPYIOIIMM MOTHBALMIO M Pa3BUTUE CIIOCOOHOCTEW K
XUMUH;

obecrieyeHue yCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyHArOIIMMUCS
OTbITa PAa3HOOOPA3HON NEATENTHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETEHIINI), UMEIONIUX YHUBEPCAIbHOE 3HAUECHHE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

dbopMupoBaHue yMEHUN OOBSCHSATH W OICHUBATH SIBICHUS OKPYKAIOIIETO
MHpa Ha OCHOBAHUU 3HAHUH U OMbBITA, MOJYUYECHHBIX MIPU U3YUYEHUU XUMUH;

dbopmupoBaHue y  OOyyalOIIMXCSd  T'yYMAHUCTUYECKUX  OTHOILICHH,
MOHUMAHHS [EHHOCTH XUMHUUYECKUX 3HAHUM JJII BBIPAOOTKH HSKOJIOTHYECKHU
1EeJIeCO00pa3HOro TMOBEJAEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHMSI CBOETO 3/I0POBbS U OKPYKarOUIEH MPUPOTHOMN Cpebl;

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOduis M HANpaBICHHOCTH JajbHEHIIETo
oOydJeHMS.

Kypc HampaBnen Ha pelieHue CIEAyIOMUX 3a7ad, O0eCreYnBaOIINX
peanu3aiuilo JUYHOCTHO-OPUEHTHUPOBAHHOTO U JESATEIbHOCTHOIO TMOJXO0J0B K
oOyuenuto xumuu oOyyatommxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus:

dbopmMupoBaHUEe MEPBOHAYANIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEILIECTBAX, HMX TMPEBpAlICHUSAX U MPAKTUUYECKOM MPUMEHEHHH; OBJIaJICHUE
MOHSATUMHBIM aNmnapaToM U CUMBOJUYECKUM SI3bIKOM XUMHUH;



OoCo3HaHWE OOBEKTUBHOW 3HAYUMOCTH OCHOB XHMHUYECKOW HAyKH Kak
o0JIacCTHU ~ COBPEMEHHOTO  €CTECTBO3HAHHA,  XHUMHUECKHX  IpEeBpaILCHUI
HEOPTraHWYECKUX U OPraHMYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJIEHUI KUBOH U
HEXHUBOU NPUPOJIbI; YITyOIeHHEe PEACTABICHUI O MaTEpUAIbHOM €IMHCTBE MHPA;

OBJIaJICHUE OCHOBAMM  XHMHMYECKOH T'PaAaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTHBHO OLIEHWBATh KU3HEHHBIE CUTYallUU, CBA3aHHBIE C
XUMHUEHN, HaBbIKaMH O€30IaCHOT0 OOpallleHHs ¢ BEUIECTBAMHU, MCIOJIb3YEMBIMH B
MOBCEAHEBHOM >KMU3HM; YMEHHMEM aHaJIM3UPOBaTh M IJIAHUPOBATH HKOJOTUYECKU
0e30MacHOe MOBEJCHUE B LEJISIX COXPAaHEHUS 3I0POBbS U OKPY>KaIOIIEH CPe/ibl;

dbopMupoBaHME YMEHUW  yCTaHaBIMBAThb CBSI3U  MEXKAY  pPEaIbHO
HAOMIOJAEMBbIMH XMUMHUYECKUMHU SIBJICHUSIMU U TMPOIECCAMH, MPOUCXOIAIIUMU B
MUKPOMHUpPE, OOBACHATH NPUUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTb HX
CBOICTB OT COCTaBa U CTPOEHMS, a TAKKE 3aBUCUMOCTb IPUMEHEHHS BEIIECTB OT
UX CBOMCTB;

NpUOOpETEHHE OMbITa WCHOJIB30BAHUS PA3IUYHBIX METOAOB H3YUCHHS
BELIECTB, HAOMIONEHUA 32 UX MPEBPAIICHHUSIMHU IpPU NPOBEICHUU HECIOKHBIX
XUMHUYECKUX SKCIEPUMEHTOB C MCIOJIb30BaHUEM J1abOpPaTopHOro o00pyI0BaHUs U
npuOOpoOB;

(dbopMUpoBaHUE MPEACTABICHUA O 3HAYEHUN XUMUYECKON HAYKH U pelIeHUU
COBPEMEHHBIX JKOJOTMYECKHX MpoOieM, B TOM YHUCJIE€ B NPEIOTBPAILEHUN
TEXHOTEHHBIX U KOJIOTHYECKUX KaTacTpod.

Oco0enHocTu 0TOOpPA M a1anTAllUU Y4eOHOI0 MaTepHuasa 1Mo XUuMHHU

OOyuenue yueOHOMY TMpeAMETy «XUMHUS» HE0OXOJAMMO CTPOUTH Ha
CO3JaHUM ONTUMAIBHBIX YCIOBHM JUII YCBOECHHS NPOrPAMMHOIO MaTepuaia
oOyuarormumucsi ¢ 3IIP. Bonbimoe BHMMaHHWE MOJDKHO OBITH YNETIEHO OTOOPY
y4eOHOro MaTepuaja B COOTBETCTBUM C MPUHIUIOM JOCTYIHOCTH TpHU
COXpaHeHuu o0miero 6a3oBoro ypoBHA. OH JODKEH MO COIEPKaHUI0 U 00BEMY
OBITh aIaNTHPOBAHHBIM ISl oOyuaromuxcs ¢ 3[1P B cooTBeTcTBHM ¢ MX OCOOBIMU
oOpa3oBareabHbIMU NOTpeOHOCTSIMU. ClieyeT 00JeryuTh OBJIaJIEHUE MATEPUATIOM
oOyuatomumucss ¢ 3[IP mocpenctBoM €ro JIETaJbHOTO  OOBSCHEHUS C
CUCTEMAaTUYECKUM ITIOBTOPOM, MHOI'OKPATHOW TPEHUPOBKOM B IPUMEHEHNUH 3HAHUU
C MCHOJIb30BAaHUEM MPUEMOB AJNTOPUTMHU3ALMK U BU3YaIbHBIX ONOpP, OOyUeHHUS
CTPYKTYPHPOBAHUIO MaTepHAIIA.

bonbiioe 3HaueHue Ui MOJTHOLIEHHOTO YCBOEHHUS yuyeOHOro marepuana
MMEET OII0pa Ha MEKIIPEAMETHBIE CBSI3U BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, €
TakuMH y4eOHbIMU mpenMeramu kKak «['eorpadusy, «Dusuka», «buomorusy.
[To3BosiAss paccMaTpuBaTh OJAMH U TOT K€ Y4eOHBIM Marepuall ¢ pa3HbIX TOYEK
3pEHUs], MEKITPEIMETHBIE CBA3H CIIOCOOCTBYIOT €T0 JIyUlIeMy OCMBICIICHHUIO, OoJiee
IIPOYHOMY 3aKPEIUICHHUIO OJYYECHHbIX 3HAHUN U TPAKTUYECKUX YMEHHIA.

[Ipy nDoAroroBKE K YpOKaM y4YHMTENIb JODKEH  MPeayCMOTPETh
dbopmupoBaHue y oOy4aromuxcss yMEHUN aHAIU3UPOBATh, CPABHUBATH, 0000IATH
U3y4yaeMblii Marepuas, IUIAHUPOBaTh MPEJACTOSIIYI0 padoTy, OCYIIECTBISThH



CaMOKOHTpOJIb. HeoOX0oAuMO MOCTOSIHHO CHEAWTh 33 MPABUIBHOCTHIO PEUYEBOIO
odopmieHus BhICKa3biBaHMi oO0ydaromuxcs ¢ 311P.

B cBsi3u ¢ 0COOCHHOCTSAMH TOBENEHUAHN NEATCTLHOCTH, OOYUYaIOIUXCS C
3IIP  (pacTOpPMOKEHHOCTb, HEOPTaHU30BAHHOCTH) HEOOXOAUM  CTPONKANUIIUN
KOHTPOJIb COOJIIOJICHUS] TMPaBUJI TEXHUKH O€30MaCHOCTH TIPU MPOBEIACHUU
71a00paTOPHBIX PadOT B XUMUYECKOM KaOUHETE.

IIpumepnbie  BuUABI  JesATejJbHOCTHM  oOywawmmuxes ¢ 3IIP,
00yCJIOBJIEHHBbIE  0COOBIMH  00pa30BaTEeJbHLIMM  TNOTPEOHOCTAMH |
o0ecrieyuBaKOIIME OCMbBICJIEHHOE OCBOEHHE COJePKAHMU O0Pa30BaHUS M0
npeamMery « XuMHus»

Copeprxanue BUIOB JieaTebHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumun
ompejieNsieTcsl WX O0COObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. [lomMumo
mupoko ucnoib3yeMbix B @OII OO0 obmux s Bcex 00ydarommxcs BHUIOB
NESATETHLHOCTH CIIEYET YCUIIUTh BUJIBI JACSITEIBHOCTH, CEU(UIHBIC I TaHHON
KaTeropum oOydaronmxcsi, Juisi 00ecHedYeHUsi OCMBICIEHHOIO  OCBOCHMS
cojiep>kaHusi 00pa3oBaHUS MO MPEAMETY: YCWICHHE MpeAMETHO-ITPaAKTUUECKOMN
JIEATCIbHOCTH C aAKTUBU3AIMEed CEHCOPHBIX CHUCTEM; 4YepelOBaHUE BHUJOB
JIeATEIbHOCTH, 3aJCHCTBYIOIIUX PAa3JIUYHBIE CEHCOPHBIE CHCTEMBI; OCBOCHHUE
Marepuajia C OMOpON Ha aJrOpUTM; «IIOIIArOBOCTH» B H3YUYCHHHM MaTepuaa,
WCIIOJIb30BaHUE JOMOJHUTEIbHOW BU3yalbHON OMOpPHI (IUIaHbI, 00Opa3Ilbl, CXEMBI,
mabJIOHbI, ONOpHBIe Tabiuibl). s pasButus y obyuarommxcs ¢ 3IIP ymenus
Jenatb  BBIBOJBI, (OPMUpOBaHUS TPAMOTHOTO  PEYEBOTO  BBICKA3BIBAHUS
HE0OXO0IMMO MCIOJIb30BaTh OMOPHKIE coBa U Kiuiie. Ocoboe BHUMaHUE CIETYET
YACIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MaTepHasia: COCTABICHUE PUCYHOUYHBIX U
BEpOAIIbHBIX CXEM, COCTABJICHHE TaOJHWIl, COCTaBIEHUE KIACCU(PUKAINUA C
0003HAaYEHHBIMU OCHOBAHHWSMHU JUIsl KJIacCH(UKAIMU W  HAMOJHCHHE WX
puUMepaMu U Jip.

[IpumepHasi TeMaTuueckass U TEPMHUHOJIOTUYECKAs! JIEKCMKA COOTBETCTBYET
OOIT O0O0.

Jist obyuaromuxcst ¢ 3[IP cylmecTBeHHBIMU SIBISIIOTCS MPUEMBI pabOThI €
JEKCUYECKUM MatepuasioM 1o mpeamery. [IpoBoautcs crenuaibHasi paboTa 1o
BBEJICHUIO B aKTUBHBIN CJIOBAPh 00YUYAIOIINXCSI COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemble TepMHHBI BBOJATCS Ha TOJMCEHCOPHOW OCHOBE, oO0s3aTebHa
BU3YyaJibHAs TMOJJICPKKA, aITOPUTMBI PabOTHI C OMpEAeIEHUEM, OMOPHBIE CXEMBbI
JUTSL aKTyallu3aiiii TEPMUHOJIOTHH.

Mecto yueOHOro npeamera « XMMHUs»» B Y4eOHOM IJIaHE

B cootBerctBuM ¢ DenepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUsS YYEOHBINH MpeaMeT «XHUMHU
BXOAUT B MPEIMETHYIO 00JIacTh «ECTECTBEHHOHAYUYHBIE MPEIMETh» U SBIISIETCS
00s13aTeNbHBIM JIJIS1 U3YUYEHUSL.

Y4eOHbIM IJIAHOM Ha €€ u3yueHue oTBeeHO 136 yueOHbIX yacoB — 10 2 4 B
HeJemo B 8 1 9 Kitaccax COOTBETCTBEHHO.



Conmepxanue  ydyeOHOro mpeamera «XUMHsD», MpPEICTaBICHHOE B
denepanpHON paboueit mporpamme, coorBercTByer DI'OC OOO, pazpaboTaHo C
yuetoM @PenepanbHOl OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO
oOumiero oOpa3oBaHHs 1O Y4yeOHOMY TMpeAMETY «XUMHUS», COOTBETCTBYET
@denepanbHOM  aJanTHPOBAHHOM OCHOBHOW  00Opa3oBaTelbHOM  MIporpaMme
OCHOBHOTO 0OIIero 00pa3oBaHUs OOYYAIOMIMXCS C 3aJePKKOU TICUXUYECKOTO
pa3BUTHSL.

COAEPKAHUME YYEBHOTI'O ITPEAMETA «XUMHWA»

COJAEPKAHUE OBYYEHUA B 8 KJTACCE

[lepBoHauYanbHBIE XUMUYECKUE TTOHATHUS

[Ipenmer xwmmuu. *Ponp Xxmmum B km3HH  4yenoBeka.® Tema wu
BellecTBa. OU3MUECKUE CBOMCTBA BELIECTB. ATrpEraTHOE COCTOSIHHE BEIIECTB.
*Xumust B cucreme Hayk.*Uucteie BemiectBa u cmecu. CrmocoObl pasnencHus
cmeceil. [lpaBuna Oe3omacHoro oOpalleHHs C BELIECTBAMH M JIaDOPAaTOPHBIM
obopynoBanueM. *IloHsiTHEe 0 METOZaX MO3HAHUS B XUMUU. *

ATOMBI U MOJIEKYJIbl. XHUMHWYECKHE DJJIEMEHThl. 3HAKU (CHUMBOJIBI)
XUMUYECKUX 3JIeMeHTOB. OTHOCUTENbHAsI aToMHas macca. [IpocTeie U CIIOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajneHTHOCTH aTOMOB XUMHUYECKHUX HJIEMEHTOB.
*3aKoH TOCTOSIHCTBA COCTaBa BellecTB.*OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca.
MaccoBas 40J11 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

@u3nyecKkue M XUMHUYECKHUE SIBJICHUA. XUMHUYecKas peakuus. [lpusHaku
XUMUYECKUX peaKluuil. YpaBHEHHS XUMUYECKUX PpPEaKUHUi. 3aKOH COXpaHEHUS
Macchl  BemiecTB. Kmaccudukamus XUMHYECKMX — peaknuid  (COequHEHUS,
Pa3yIoKEHUsI, 3aMEILCHUs, OOMEHA).

XHAMHWYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOW IIOCYIIOH, C
npaBwiaMud padoTsel B Jaboparopud W Ipu€MaMu OOpamieHHsi ¢ JabopaTOpHBIM
o0OpyJI0OBaHMEM; M3y4YeHHE U oOmnucaHue (U3NYECKUX CBOMCTB 0O0Opa3lioB
HEOPraHWYECKUX BEIIeCTB; HaOo/eHue (u3ndeckux (ITUIaBJICHUE BOCKa, TasHUE
Jb/1a, paCTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJEHCAIIHs BOJbl) U XMMHUYECKHUX
(ropeHue cBe4M, MPOKAIMBAHME MEIHOM MPOBOJIOKH, B3aUMOJCUCTBHE MeJa C
KHUCJIOTOM) SIBJICHUH, HAOIIOJICHUE U OMTMCAHKUE MPU3HAKOB MTPOTEKAHUA XUMHUYECKHIX
peakuuii (pa3io’KeHHUE caxapa, B3aMMOJIEWCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcupa menu (II) mpu HarpeBanuu, B3aMMOCCTBHE
xkene3a ¢ pactBopoM conu menu (II));u3ydueHue crmocoboB pazneneHus cmeceit (¢
MOMOIIIBIO MarHuTa, bunbTpOBaHUE, BbITIaPUBAHUE, JTUCTUILIALINS,
xpomatorpadusi), TPOBEACHUE OYMUCTKA TIOBAPCHHOW COJIM; HAONIOJCHUE U
OMKCAHUE PE3YJIHbTATOB MPOBEJICHUSI OMbITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUs



MacChl; CO3/1aHue MOJIeeH MOJIEKYJI (IIIapOCTEPKHEBBIX ).

Baxnenmue nmpeacTaBuTeNIM HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — anmeMeHT U mpoctoe
BemiecTBO. HaxoxzaeHnue kuciopona B mpupojsie, (GU3MYECKHE U XUMUYECKHUE
cBoMcTBa. Peakuiny ropeHust MpOCThIX U CIOXKHBIX BemiecTB. CrocoObl MOTyUYeHUs
KHCIIOpoZa B JabopaTopud *M NpOMBILUIEHHOCTHU. *[[puMeHeHue Kuciaopoa.
[Tonsarue 06 okcugax. KpyroBopot kuciopojaa B npupoje. *O30H — ajuioTpornHas
MOAM(PUKALIMS KUCTOPO/A.

TernoBoit 3hdEKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKHE peakiuu. ToIIuBO: yroib M MeTaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CII0s. *

Bomopon — »snemeHT W mpocroe BemectBo. HaxoxkaeHue Bogopona B
npupoze, GU3nvecKkue U XMMHUYECKHE CBOWMCTBA (HA MpUMEpEe B3aUMOJICHCTBUS C
HeMeTalIaMu u OKCHJaMH METaJlJIOB), IIPUMEHECHHUE, *CIocoObI
nosyueHust. *I[oHsITHE O KUCTTOTaX U COJISIX.

KomnuectBo BemectBa. Monb. Monsipaass  macca.  3akoH  ABorafapo.
Mounsipublii 00b€M ra3zoB. Pacuersl mo xumuueckoir opmysie. Pacuersl maccoBoi
JIOJIA XUMHUYECKOTO dJIEMEHTa B COCAMHEHWH, KOJIMYECTBA BEIIECTBA, MOJSPHOU
MAacChl, MOJISIPHOTO 00beMa ra3oB. PacuéThl 0 XMMHUUYECKUM YPaBHEHUSIM.

*®uzuyeckne cpoiicTBa Bojabl.*Boma. Ee coctaB, cTpoeHHE M MOJEKYJIBI.
*Boma kak  pactBoputenb.*PactBopbel.  *[loHATHE 0O  HACBHIIEHHBIX H
HEHACBIIIEHHBIX pacTBopax. [loHsTHE pacTBOpUMOCTH BellecTB B Boje.* Pacuer
MacCOBOM 0N BEIIeCTBA B pacTBOpe (MpOIEHTHAas KOHIEHTpaiwus). MaccoBas
JIOJIS BEIIECTBA B pacTBope. *XMMUYECKHE CBOWCTBA BOABI (Pa3oKEeHHUE, PEaKIIHH
C HaTpueM, OKCHUJIOM Kaiblus, okcuiaoM cepbl (IV) peakuuum ¢ meramiamuy,
KHCJIOTHBIMU U OCHOBHBIMH OKcujaMu). [lonsatue 06 ocHoBanusix. Ponbs pacTBopoB
B MpUPOJIE U B XKU3HU yenoBeka. KpyroBopor Bonbl B mpupojie.*3arps3HeHue
NpUPOIHBIX BOA. OXpaHa U OUUCTKA IPUPOTHBIX BOJI.

Baxnelimme kiacchl HeOpraHuueckux coenuHeHud. Krnaccudukarus
HEOpraHudeckux coeauHeHuit. Okcuupl: coctaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIE, *amdoTepHble, HecoJaeoOpa3yole - Ha MpuMepe OKCHaa yriepojaa
(I1) m oxcuma azora (II)), Homenkinarypa.**IlomyyeHne® nxumMuvecKkue CBONWCTBA
OKCHJIOB (B3aMMOJICWCTBHE C BOJIOM, KHUCJIOTaMu, Mienodyamu). OCHOBaHUS.
Knaccudukanus  ocHoBaHMil: MmEIOYM M HEPACTBOPUMBIE  OCHOBAHMS.
Homenkmarypa ocHoBanui. Du3nyeckne M XHMHUYECKHE CBOMCTBA OCHOBAHHUM
(B3aMMOJIEHCTBHE C OKCHJIAMH HEMETaJUIOB, KHCIOTamu, coisimu). *Tlomydenue
OCHOBaHMIA. *

KucnmoTel: cocraB, kmaccupukamnms, HOMEHKIATypa, QU3HUECKHE U
XUMHUYECKUE CBOMCTBa (B3aMMOJICMCTBHE C METAJZIAaMHU, OCHOBHBIMU OKCHIAMH,
OCHOBAHUSMH, COJISIMU, HA TpPUMEpPE COJSHOW M CEPHOM KHUCIOT), *CIoCOOBI
nonyueHus.®* Psng axtuBHoct MetammoB H. H. bekeroBa. Conu (cpemnue):
HOMEHKJIaTypa coJield, *crmocoObl TOJIy4eHHs™, B3aUMOJACHCTBUE COJEH C



MeTaJlJIaMU, KUCJIOTaMH, 1IeJI0YaMHU U COJISIMU, TPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX THAPOKCHMAAX (Ha TpUMepe  IMHKau
*amroMUHAS*);  *XUMHUYECKHE CBONCTBA (B3aUMOJCHUCTBHE C KHCIOTAaMHU U
1IeJI0YaMH, pa3yIoKeHUE MPU HarpeBaHUM) U MOIyUYeHUe. *

['eHeTnyeckas CBSA3b MEXKAY KIaCCaMH HEOPraHUYECKHX COCIMHEHUM.
['eneTnueckue psabl.

XUMHAYECKUM DKCIIEPUMEHT: KAaue€CTBEHHOE ONPEACICHUE COIEpKAHUA
KHCIIOpoZia B BO3/IyX€; MOJYUYEHUE U U3YUYEHUE CBOMCTB KHUCIOPOJa; HAOIIOACHHE
B3aMMOJICCTBUSL BEIIECTB C KHCIOPOJAOM H YCIOBUS BO3HHKHOBEHHS U
npeKpalieHus ropenust (mokapa); O3HAKOMJIEHHE C o0pa3laMud OKCHUIOB H
ONKMCAHWE WX CBOWCTB; MOJIYYCHHE M HU3Y4YEHHE CBOMCTB BOJOpoAa (TOpEHHE);
HaOmoJeHne  00pa3loB  BEIIECTB  KOJUYECTBOM | MOJIb;  HCCIIEZJOBaHUE
OCOOCHHOCTEM  pacTBOpPEHMs]  BELIECTB C  Pa3jiMYyHOM  pPacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aUMOJCHCTBHE BOJBI C MeETaUIaMH (HATPUEM U KaJbLIHEM)
(BO3MO>XXHO HMCIOJIb30BAHUE BHIEOMATEPHUAIIOB); ONPEIECICHHE PACTBOPOB KUCIOT
U 1IEJI0YEH C MOMOILBI0 UHAMKATOPOB; UCCIEI0BAHNE 00pa31[0OB HEOPIAaHMUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB; HAOMIOJECHUE M3MEHEHUsl OKPACKU MHIUKATOPOB B
pacTBopax KHCJIOT U IIeJodel; m3yueHue B3aummojaeiictBus okcumaa meau(ll) c
pPacTBOPOM CEPHOM KHCIIOThI, KHCIOT C METalylaMU, PEAKUWd HEUTpaau3aluu;
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJIa APYTUM U3
pacTBOpa COJM; pEUICHHWE S3KCIIEPUMEHTAIBHBIX 3ajad no TeMe «Baxuelmue
KJIACChl HEOPTAHUYECKUX COEIUHEHUIN.

[Tepnoanueckuii 3akoH U [lepruoanyeckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
. . MenpaeneeBa. CTpoeHre aTOMOB. XUMH4YECKas CBsA3b. OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHbBIC PEAKIINH.

[lepBble MOMBITKK KIACCU(PUKAIMU XUMHUYECKHX 3yeMeHTOB. [lonsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, WHEPTHbIE Ta3bl). *DJIEMEHTHI, KOTOpble 00pa3zyroT aMm@oTepHbIe
OKCHU/JIbI U TUAPOKCHUJIBL. *

Ilepuoanueckuit 3akoH. Ilepuoanyeckas cucreMa XMMHUYECKUX DJIEMEHTOB
. . Menneneesa. KopoTkoneprnonnas U * IMHHOTIEpUOIHAA * (HOPMBI
ITepuognueckont cucrembl xumudeckux 3yeMeHToB . M. Menneneea. [lepuobl
u rpynnbl. PU3NYECKHI CMBICI TOPSAKOBOIO HOMEpa, HOMEpPOB Iiepuoia H
TPYIIIBI AJIEMEHTA.

Crpoennie aromoB. CoctaB atoMHbIX snep.*M3oTonbl.*  DIeKTPOHBHI.
CrtpoeHre 3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XHMHYECKHUX SJIEMEHTOB
Ileprnonnueckoin cucremsl JI. 1. MeHneneeBa. XapakTepuCTUKAa XHUMHUYECKOTO
AJIEMEHTA 10 €ro MojoxeHuo B [lepuonnueckon cucreme /. . Menneneesa.

*3aKOHOMEpPHOCTH M3MEHEHHUS CBOWCTB 3JEMEHTOB MaJlbIX MEPUOJOB U
IJIaBHBIX MOATPYMI, B 3aBUCHUMOCTH OT aTOMHOro (IOpSAJIKOBOrO0) HOMeEpa
3nauenue llepuogmueckoro 3axkoHa u IleproanuecKor CUCTEMBI XMMHUYECKUX



AJIEMEHTOB I pa3BUTHS Hayku W npaktuku. Jl. U. MenneneeB — yd€HbIl U
IpaKIaHuH. *

Xumuyeckass cBa3b. KoBaneHTHas (mosnsipHas W HEMNOJIApHAs)) CBS3b.
*NeKTPOOTPULIATEILHOCTh ATOMOB XUMUYECKUX 3J1€MEHTOB.™ MOHHas CBSI3b.

Crenenb  okucneHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
IIpoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUM DKCIIEPUMEHT: H3y4YeHHE OOpas3llOoB BEIIECTB METAJIOB U
HEMETAJUIOB; B3aMMOJCHCTBUE THUIAPOKCHAA IIMHKA C pPACTBOPAMHM KHCIOT U
IIEJIOYEH; TPOBEICHUE OIBITOB, WUIIOCTPUPYIOIMIUX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbI€ CBSI3U

Peanuzanmst MeXnpenIMeTHBIX CBSI3€M MpU M3YyUYEHWH XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 MCIOJb30BaHME KaK OOMUX eCTEeCTBEHHO-HAYUYHBIX
MOHATHW, TaK ¥ TIOHSATHH, SIBJISFOIIAXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MMOHATHS: HAYIHBIA (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallM3, CHHTE3, KilacCu(UKaIus, TMEePUOINIHOCTh, HAOII0IeHNE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJICITb, SIBIICHHC.

®dusnka: Marepus, aTroM, D3JCKTPOH, NPOTOH, HEWTPOH, WOH, HYKIIH/I,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJICKYJIa, JCKTPHUECKUAN 3apsif, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, (PU3MUECKHE BEITMYUHBI, CIUHUIIBI
U3MEpEeHMsI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: dborocunres, npixanue, ouocdepa.

['eorpadus: armocepa, rumpochepa, MHUHEpaTbI, TOPHBIE MOPOIBI,
MOJIC3HBIC MCKOIAaeMble, TOTLTUBO, BOJTHBIE PECYPCHI.

COJEPXAHMUE OBYYEHMHA B 9 KJIACCE

BeI]_IeCTBO N XUMHUYCCKasl pCAKIHA

[lepnonnueckuii 3akoH. Ilepumonnueckas cucTeMa XMMHYECKHMX JJIEMEHTOB
. . MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIHs, KAIBLHSI U UX COCTMHEHUN
B COOTBETCTBHM C IIOJIOKEHHMEM DJJIEMEHTOB B Ilepmonnueckoi cucreme u
CTPOEHUEM HUX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKON CBS3U. THIIBI KPUCTAJUIMYECKHUX
pEIETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIETKU U
BUJIa XUMHUYECKOU CBIA3H.*

Knaccudukanus " HOMEHKJIaTypa HEOPTraHUYECKUX BEILECTB
(MexyHapoJHas U TpUBUAIbHAS). XUMUYECKHAE CBOKCTBA BEIIECTB, OTHOCSAIINXCS
K pa3JIMYHbIM KJIacCaM HEOPraHMYECKUX COEIWHEHHUH, TIE€HETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XMMHUYECKHMX pPEaKUUid MO pa3MyHbIM HOpU3HaKam (1o



YHUCIIy U COCTaBY yYaCTBYIOIINX B PEAKIIUHU BEIIECTB, MO TEII0BOMY 3P (HEKTy, 1o
W3MEHEHUIO CTENICHEN OKHCIICHHS XUMUYECKHUX JIEMEHTOB, *10 00paTUMOCTH, TI0
YYaCTHIO  KaTaju3aTopa).™ DK30- W DSHIOTEPMHYECKHE  PEAKIIMH.
*TepMOXUMHUYECKUE YPABHEHUS. *

*[lonsiTe 0 CKOpoCTH XUMUYEeCKOM peakuuu. [loHsTHe 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTePOTCHHBIX
peakiusax. [loHarue o XuMHUYeCKOM paBHOBecHH. C(CMeElIeHHe XHUMHYECKOIo
paBHOBecusi. DaKTOpbI, BIMSIONIUE HAa CKOPOCTh XUMHUYECKOM peakiuu u
MOJIOKEHUE XUMHUYECKOr0 paBHOBeCHS. *

OKHUCITUTENHHO-BOCCTAHOBUTEIBHBIE  PEAKIIMU, DJIEKTPOHHBIM  OanmaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKUUu. CocraBiieHME  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJIb30BaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopus ANEKTPOJIUTUUECKON JUCCOLMALINH. DIEKTPOIUTHYECKAS
JUCCOLUALNS. DIEKTPOIUTHL U HEANEKTPOIUThl. KaTnoHsl, aHuOHBL. *MexaHusm
JIMCCOLMAIINKM BEIIECTB C Pa3IWYHBIMU BUJAMU XUMHUYECKOW cBsa3u. [loHstue o
cTeneHu auccouranuu. *CUibHbIe U cl1a0dble 3JIEKTPOJIUTHI.

Peakiiuu noHHOro oomMeHa. Y clioBUs MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
0 KOoHUA. [lonHbIe U COKpalmEHHbIE HOHHBIE YPAaBHEHUSA pEaKUUU. XUMHUUYECKUE
CBOMCTBAa KHCIIOT, OCHOBaHMW W COJeH B CBEeTe MNPEACTaBICHUUA 00
aneKTponuTHiYecKor aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakuuy Ha
KaTHOHBI M aHHOHBI: XJIOPHUJI-, OpOMU-, HOAU-, CyJIb(]ar-, KapOOHAT-, CUIIHKAT-,
docdar- aHMOHBI; TUAPOKCUA-UOHBI; KATHOHBI AMMOHUS, MAarHus, KaJbIIHs,
antoMuHus, Kkeneza (2+) u (3+), meau (2+), UMHKA, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

XUMUYECKHIN IKCIEPUMEHT: 03HAKOMJICHUE C MOJAEIISIMU KPUCTAJUTMYECKUX
pPEMIETOK HEOPTaHMYECKHX BEIIECTB — METAUIOB M HEMETAUIOB (rpadura H
anMmasa), CIOXKHBIX BEHIECTB (XJOpHUJa HaTpHsi); HCCIEIOBAHHE 3aBUCHUMOCTHU
CKOPOCTH XHMMHUYECKOW peakIuu OT BO3JEHUCTBUS PA3NIUUHBIX (HAKTOPOB,;
MCCJIEIOBAHKE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIECCa TUCCOIUAIIAN
KHUCIIOT, Iejoued U coyie (BO3MOXKHO UCIIOJIb30BAaHUE BUICOMATEPHAIIOB);
MIPOBE/ICHHUE OIBITOB, WJUTFOCTPUPYIOIMIUX MPU3HAKHU MPOTEKAHUS PEAKIIM HOHHOTO
oOMeHa (0Opa3oBaHHME OcCajKa, BBIJCICHHE raza, OOpa30oBaHUE BOJbI); OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKUUN
(ropenue, peakiuu pasioKEeHUs, COSAMHEHUS); pacllO3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHBIX pEaklUWil Ha HMOHBI, PEIICHUE
AKCHEPUMEHTAIBHBIX 33/1a4.

Hewmeramnsl u ux COCIUHCHUA

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (HU3MYECKHUE CBOMCTBA MPOCTHIX
BCIIECTB — TaJOoreHoB. XWMHYECKHE CBOWCTBA Ha MpUMepe  XJjopa
(B3auMOJICHCTBME C MeETalJlaMH, HEMETallaMd — BOJOPOJAOM W KHCIOPOJIOM,



*menouamu™®).  Xmopoogopoa. CoisiHas KHCI0Ta, XHMHYECKHE CBOMCTBA,
*moyyeHnue™®, mpuMmeHenue. *JlelicTBue xyopa U XJIOPOBOAOPOAAa HA OPTaHHU3M
yesioBeKa. ™ BakHellre XJIOpUIbl M UX HaXO0KJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEPHbIE CTENIEHNU OKUCIICHUSI.

Crpoenrie u pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPBHI.
AnnorponHble MOIU(UKAIMU KUCIOPOJa U cepbl. XUMHUYECKHUE CBOWCTBA CEPbI
(B3auMOJENCTBUE *C HEeMeTaulaMH™* — BOAOPOJOM M KHUCIOPOJOM, METajIaMH,
*KOHLIGHTPUPOBAHHBIMU ~ Aa30THOM W  CepHOU KucioTamu).*  CepoBOAOPO.:
cTpoeHue, (U3MYECKHEe W  XUMHUYECKHME  CBOMCTBa  (KHCIOTHBIE U
BOCCTAaHOBUTEJIbHBbIE CBOMCTBA). OKCHIIBI CEpbl KaK MPEICTABUTENU KHUCIOTHBIX
okcunoB. CepHast KucioTta: (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (oOmme u
cneuuduueckue). Coau cepHOW KUCIOTHI, Ka4eCTBEHHAsl peakiusi Ha CyJb(ar-
uoH. CepHuctass KHCIOTa. *XHUMHUECKHE pEaKIHH, JeKalie B OCHOBE
IPOMBIIIVIEHHOT'O CIIO0c00a MOIy4eHUs] CEpHOM KUCIIOThL. * HaxoxieHne cepbl u eé
coeuHeHUd B mpupoje. [IpuMeHeHue cepbl M €€ COEAUHEHUM B OBITY U B
INPOMBIIUIEHHOCTH.  *XHWMHMUYECKOE  3arpsi3HEHHE  OKPY’Kallled  Cpenbl
COEIMHEHUSAMH Cepbl (KUCIOTHBIE MOXIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB),
criocoObl ero npeaoTBpanieHus. *

OO6mias xapaktepucTuka 351eMeHTOB VA-rpynmnbl. OcOOEHHOCTU CTPOEHUS
aToMOB a30Ta U (ocdopa, XapakTepHbIe CTENIEHU OKUCICHUS.

A30T, pacrpocTpaHeHue B Mpupojie, PU3NUecKrue U XUMHUYECKHEe CBOMCTBA
(B3auMoOJIEHiCTBME C METaJFIaMH W HEMETaJUlaMU - KHUCJIOPOJIOM U BOJIOPOJOM).
KpyroBopot a3ora B mpupoge. AMMHaK: (U3NYECKHE U XUMHUYECKHE CBOICTBa
(OKHCIIeHHe, OCHOBHBIE CBOWCTBa BOJHOTO  pacTBoOpa), *moixydeHue*u
npuMmeHenue. Conu aMMOHUS: COCTaB, (PU3MYECKHME M XHMHUYECKHE CBOICTBa
(pa3noxkeHue, B3aUMOJACHCTBHE CO IejioyamMu), npuMeHeHue. KauecTBeHHas
peakuys Ha WOHbI aMMOHMS. A30THasg KUCIOTa, €€ (PU3MUYECKUE U XUMHYECKHE
cBoiictBa (oOmue u cnenuduueckue), *nomyuenue.*Hurtpartsl (pasnoxeHue).
A3zotucras kucnora. Mcrnonb3oBaHWE HUTPATOB M COJIEH aMMOHHUSI B KayecTBE
MUHEpAIbHBIX YAOOpeHUH. *XuMHUUYECKOe 3arps3HEHUE OKpYXKaloleh Cpe/bl
COCJIMHEHUSAMM a30Ta (KUCJIOTHBIE JIOKAM, 3arpsi3HEHHE BO3[yXa, MOYBBI H
BOJI0OEMOB). *

dochop, *ammorporHple Moaudukaruu - Gocdopa,*uznueckue  u
XUMUYECKHE CBOMCTBa  (B3aUMOJICWCTBHE C  METaJlaMH, HEMeTallJlaMH,
*KOHILIEHTPUPOBAHHBIMU a30THOW W cepHoMl kuciotamu).* Oxcun dochopa (V),
oprodocopHass  KuCOTa: dbu3nyeckne W XHMHYECKHE  CBOMCTBA,
*moydyenue. **[loasiTue 0 MUHEpPANBHBIX YAOOpPEHUSX: HUTpaAThl H (GochaThl.
[TonsiTue 0 KOMITJIEKCHBIX ya00peHusx.* OO01iast xapakTepucTiKa 3emMeHToB [VA-
rpynnbl. OcOOEHHOCTH CTPOEHMSI aTOMOB yTiepoja U KpeMHUs. BaneHTHOCTh H
XapaKTepHbIE  CTENEHU  OKUCJIEHUS  aTOMOB  YIJIEpoJa M KPEMHHUS.
Pacnpoctpanenue yrinepoja B MpUpOE, XapaKTepHbIE CTEIIEHU OKUCIIECHUS.

VYrnepon, amnorponHbie Moaudukamuu (rpadur, aamas), (U3NYECKHE U



XUMUYECKUE CBOMCTBAa MPOCTHIX BEHIECTB (B3aMMOJEHUCTBUE C METaIaMH,
HEMETa/UIaMH, *KOHIIGHTPUPOBAHHBIMA a30THOW H CEPHOM  KHUCIOTaMHM)*.
Ancopomusi.  Kpyroopor yrimepoma B npupoge. Oxkcuuabl yriepoja, HuxX
du3nyYecKkre U XMMUYECKHE CBOICTBA, MOJIydYEHUE U NMPUMEHEHUE, NIEUCTBUE Ha
OpraHu3M YeJoBeKa. *DKOJIOrMYEeCKHE MpOOJEMBbl, CBS3aHHBIE C OKCHUIOM
yriepoaa(IV); rumore3a T1JI00adbHOTO TMOTEIJICHUS] KIMMaTa, MNapHUKOBBIN
addext.* YronpHas kuciora v €€ cosid, X (U3NYECKre U XUMUYECKHE CBOMCTRA,
*rmonyuenne U TpuMeHeHue.*KauecTBeHHass peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJIbCKOM
XO35MCTBE.

O6mue mpencraBieHus 00 OCOOCGHHOCTSX COCTaBa M CTPOCHUS
OpraHUYECKUX COCIUHEHUH yriepoaa (Ha MpUMepe MeTaHa, 3THIICHA, ATaHOoJa,
YKCyCHOM Kuciothl. *Ux cocraB m xumuyeckoe ctpoenue. Kiaccuduxarus
opranndeckux BemiecTB.* [ToHsATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX: KUPAX,
Oesikax, yrieBojlax — U UX POJIM B JKU3HU yelioBeka. *MarepualibHOe €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM. *

KpemHuii, ero @usnueckue M XUMHUYECKHE CBOWCTBa (HA mMpUMeEpe
B3aMMOJICHCTBUSA c METaJJIaMA 151 HEMETaJNIaMH), *nomyyenue™®
unipuMeneHue. *CoequHeHns kKpemHusi B mpupoje. OOmue mnpencraBieHuss o0
okcune kpemHus(IV) u kpemuueBoit kuciaore. Cuiaukarbl, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA, MOJyYE€HUE U MPUMEHEHHE B OBbITY, MPOMBIIIIEHHOCTH (B
MEIUIIMHCKOMN, SJIEKTPOHHOM, CTPOUTENBHON U JAp.). BakHeline CTpOuTEIbHbIE
Marepualbl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. IIpobiaemMbl
0€30MacHOr0 HMCIOJIb30BAHUSI CTPOUTENIBHBIX MAaTE€pUAIOB B TIOBCEIHEBHOM
KU3HU. *

XUMHYECKUH HKCIIEPUMEHT: H3y4YeHHE 00pa3lioB HEOPTAHNYECKUX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTBI; NPOBEIACHUE KAYECTBEHHBIX PEAKUUA Ha XJIOPUA-
MOHbI W HaOIIOJIEHUE NPU3HAKOB MX MPOTEKAHUS; OMBITHL, OTpa)kKaroIIHe
¢u3nyecKkue U XMMHYECKHE CBOMCTBA TaJIOTEHOB M UX COCJAMHEHUM (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEPUATIOB); O3HAKOMIIEHHE C OO0Opa3laMHu XJIOPHIOB
(raJloreHuI0B); O3HAKOMJIEHME ¢ oOOpa3liamMu cepbl U €€ COeAUHECHUSIMU
(BO3MOKHO  HCMOJIb30BaHUE  BHJIEOMATEpUaloOB); HaOJIOJEHHE  Tpolecca
oOyrivBaHusl caxapa MoJ ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI;
U3Y4YEHUE XHMMHYECKHX CBONCTB pa30aBICHHOW CEpPHOM KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha cyiabdar-uoH u HaOIOJeHHWe TNpu3Haka eé
MPOTEKAHUs;, 03HAKOMJICHHE ¢ (DU3WYECKUMH CBOWCTBaAMHU a30Ta, Gocdopa U uX
COEMHEHU (BO3MOKHO MCIOJIb30BAHUE BUAEOMATEPUAJIOB), 00pa3liaMu a30THBIX
u ¢GochopHBIX yHOOpEeHUN; TMOJyYEeHHE aMMUaKa M HW3YYeHHWE €ro CBOWCTB;
MPOBEICHNE KAYeCTBEHHBIX PEaKINii Ha HOH aMMOHUS U (ocdaT-uoH U U3yUCHUE
IIPU3HAKOB HMX NPOTEKAHMUS, B3aWMOJECUCTBHE KOHLEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJbl0 (BO3MOXHO HCIOJb30BaHUE BUICOMATEPHAIIOB); H3Y4YEHUE
MOJeNIed KPUCTAJUIMYECKUX pEemETOK anMasza, TIpaduTa; O3HAKOMJIIEHUE C
MPOIECCOM  aJCOpOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W



YCTPOMCTBOM MPOTUBOTA3a; IOJYYCHHUE YIJCKHUCIOTO0 ra3a MW H3YUYEHHUE €ro
CBOMCTB; IPOBEJICHHEC KAaYCeCTBEHHBIX PEaKIUi Ha KapOOHAT- M CHIMKAT-HOHBI
Y U3YYEHHE TMPU3HAKOB MX TMPOTEKAHUSA, O3HAKOMJICHHME C MNPOAYKUIHEH
CUJIMKATHOW MNPOMBIIUIEHHOCTH; PEUICHHE KCHEPUMEHTAIBHBIX 33Ja4 IO TEME
«Baxuenme HeMeTalIbl U UX COSTUHEHUS.

MeTannbl U ux COCIUHCHU

OO6miass xapakTepUCTUKAa XUMHUUYECKHUX OJJIEMEHTOB — METaJJIOB Ha
OCHOBAaHMM HMX MOJ0XKEHUA B [leproanueckoil cCucTeMe XUMUYECKUX DJIEMEHTOB
. . MenaeneeBa u ctpoeHuss atomoB. CTpoeHue MmetaimioB. MeTtamindeckas
CBSI3b U METAJINYECKAas KPUCTAJUIMYECKas PeII€TKa. DIEKTPOXUMHUYECKHN Psll
HanpsDKeHU MetauioB. Dusnyeckne M XMMHAYECKUME CBOWCTBA METAJIOB
(B3aMOJIECTBHE C KHUCIOPOJOM, BOJOW, KucioTamMu). *OOmmue Ccrnocoosl
noyydeHuss meTtaioB. [IOHATHE O KOPpPO3WH METAUIOB, OCHOBHBIC CIIOCOOBI
3aIIUTHl UX OT Koppo3ud. CruiaBbl (CTaslb, YyT'YH, JIOPATIOMUHUNA, OpOH3a) U UX
MPUMEHEHHE B OBITY ¥ TPOMBIIIIICHHOCTH. *

[Ilenounsie MeTamwibl: nojgoxeHue B [lepuoanyueckoil cucTeMe XUMHUUYECKUX
anementoB /. M. MengaeneeBa; crpoeHune aroMoB. HaxoxaeHue B mpupone.
dusnyecKkre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHHe MIEeTOYHBIX METAIOB U HUX
COEJIMHEHUH.

[[leoyHO3€MENBbHBIE ~ METAUIbl  MAarHuid WM KaJbLMI:  IOJOKEHUE
B [lepuognueckon cucreme xumuueckux aineMeHToB /. 1. MenneneeBa; ctpoenue
MX aTOMOB; Hax0XJIeHHUE B npupoae. Pu3nyeckue 1 XUMUYECKHE CBOMCTBA MarHus
W Kanblus. Baxnelmume coequHeHHs] KalblMs (OKCUI, THAPOKCHUM, COJIN).
*XKEcTtkocTh BOABI M CTIOCOOBI €€ ycTpaHeHHUsL. ™

Amomunnii: mnonoxenue B llepuoaguueckoil  cucTeEME  XMMHUYECKHX
anemeHToB J[. I. MeHueneeBa; CTpoeHHE aToMa; HAXOXKIAECHHUE B MPUPOJIE.
du3nyecKre U XUMUYECKUE CBOMCTBA alfOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCUA
Y TUAPOKCHUA ATFOMUHMUS.

Kenezo: nonoxenue B Ilepuogmyeckoil cuCTEME XMMHUYECKHX 3JIEMEHTOB
. . MenaeneeBa; CTpoeHHE aToMa; HaxoXiaeHue B npupone. dusnueckue u
XUMHUYECKUE CBOMCTBa jKeie3a (B3aMMOCIHCTBHME C MeETallaMd, KHUCIOTaMHU H
cossimu). Oxcunael, tuapokcuasl U conu kene3a(ll) wm kenmesa(Ill): cocras,
CBOMCTBaA W *mojydeHue. *

XUMHUYECKHI OKCIIEPUMEHT: O3HaKOMJIEHHE ¢ oO0pa3laMd METaIOB U
CIUTAaBOB, WX (DM3MYECKUMHU CBOWCTBAMH; HW3YUYEHUE pE3YyJbTAaTOB KOPPO3HUH
METAZIOB  (BO3MOXKHO  HCIIOJb30BAaHHWE  BHACOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCUJIA KaJblUsl U HATPUS C BOJON (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB); KCCIIEIOBAHUE CBOWMCTB KECTKOW BOJBI; MpOIEcca TOPEHUs
JKeJeza B KUCIOopoje (BO3MOXKHO HCIOJIb30BAHUE BUIACOMATEPUAIOB); MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMii HAa WOHBI (MarHus, KaJbIus, aJIIOMUHMUS,
uuHka, xenesa(ll) u xenesa(Ill), meau(1l)); HaGaroneHre U onucaHue MPOIECCOB



OKpalllUBaHMWS TUIAMEHM HWOHAMHU HaTpusd, KalIusd U Kaiblusd (BO3MOXKHO
WCIIOb30BaHUE  BHUJCOMATEPHATIOB); HCClIeAOBaHME aM(OTEPHBIX CBOMCTB
TUAPOKCHAA ATIOMUHUS M THUAPOKCHAA ILWHKA, PEHICHHE SKCIECPUMEHTAIBHBIX
3ajad4 110 TeMe «BakHenIe MeTaluIbl 1 UX COCIUHEHHUS.

XUMHs ¥ OKpyKarouas cpena

*HoBble MaTepuaiabl W TEXHOJOruu. BeliectBa u  Marepuainbl B
TOBCEIHEBHOM KU3HU YEJOBEKAa. XUMHSA U 3J0POBbE. be30macHOe UCIIOIb30BAHUE
BEIIECTB U XUMHUYECKHUX peakuuid B ObITy. IlepBas momours mpu XHUMHYECKUX
0’K0Tax u orpaBiieHUs1X. OCHOBBI IKOJIOTUYECKON TPpaMOTHOCTH. *

*XUMHUUYECKOe 3arpsi3HEHHE OKPY’KaroIIe cpespl (MpeaesibHas JOMmyCcTUMast
kouuentparusi BemiectB — [IJIK). Ponb xumum B pemeHUH HKOJTOTHYECKUX
npoOiem.*

*[IpupoHBIE UICTOYHUKH YTIEBOJOPOJIOB (yTOib, IPUPOAHBINA Ta3, HEPTH),
MPOIYKTHI KX TIEPEPaOOTKH, UX POJIb B OBITY U IPOMBITIUICHHOCTH. *

XVWMHUYECKUI SKCIEPUMEHT: HU3y4YeHHE O0Opa3loB MaTepuanoB (CTEKJIO,
CIUIaBbl METAJIJIOB, MOJMMEPHbBIC MaTepUAIIbI).*

MexnpeameTHsle CBA3U

Peanuzanmsi MeXNpeIMETHBIX CBS3ed NpH W3YYCHUH XUMHUHU B 9 Kiacce
OCYIICCTBJISCTCS Yepe3 UCIOJIb30BAaHUE KaK OOIIUX eCTeCTBECHHO-HAYYHBIX
MOHATHMN, TaK ¥ TIOHSATHUH, SIBISFOIIUXCS CHCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1mue ecTeCTBEeHHO-HAYYHbIE MOHSATHSA: Hay4YHbIA (DaKT, TUIIOTE3a, 3aKOH,
TeOpus, aHalu3, CHHTE3, KJIacCUPUKalUi, TMEePUOJIUYHOCTh, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapPHUKOBBINA
3 PeKT, TEXHOIOTHS, MaTCPHAIIBI.

®du3nka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHU],
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsii, MPOBOJTHHKH,
MOJIYITPOBOJTHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILTHYCCKAS
pemérka, CIiaBbl, (PU3WYCCKHUE BEIUYHMHBI, CIUHUIBI HU3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMa, MHHEPAIbHBIC
yI0OpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MHUHEpaTbI, TOPHBIE MOPOIBI,
TMOJIE3HBIE MCKOIaeMble, TOILTUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA YYEBHOT O ITPEAMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBLIEI'O ObPA3OBAHHUA

B niennom pesymnbraThl ocBoenus od0yuarommumucs ¢ 3I1P yuedbnoro npeamera
«XuMuS» TOJDKHBI COBMAAATh ¢ pe3yibTaTamu denepaibHoil paboueid mporpaMmsl
OCHOBHOT'O 00111eT0 00pa3oBanusi. Hanbomnee 3HaYUMBIMU SBIISIOTCS

JIMUHOCTHBLIE PE3YJILTATDI:

JInuHOCTHBIE pE3YyJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHUs] XMMHUU B EIUHCTBE yUeOHOU H
BOCTIUTATEIHHON JIEATEIHHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMUA POCCHICKUMHU
COIIMOKYJBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMU, TPUHSATHIMH B
oOmiecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COIMAIN3AINN 00YJarOIINXCSl.

JIMYHOCTHBIE  pEe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCS CHCTEMON TO3UTHUBHBIX IICHHOCTHBIX OpWEHTAIlMH |
paciIMpeHne OTbITa IeATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIIECHUS K OTE€YECTBEHHOMY KYyJbTypHOMY,
UCTOPUYECKOMY W HAyYHOMY HAcleUi0, MOHUMAaHHUs 3HAYEHUsS XHMHYECKOM
HAayKH B XU3HU COBPEMEHHOI'O OOIIECTBA, CHOCOOHOCTH BIAAETh JOCTOBEPHOIl
uHbopMalmeii O TMEepeAOBBIX JOCTIDKEHUSX M OTKPBITUAX MHPOBOH U
OTE€YECTBEHHON XHMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE
MUpa 1 O0IIEeCTBa;

2) TpaXX1aHCKOTO BOCTIMTAHUS:

NPEJCTABICHUS O COIHUAIBHBIX HOPMax M TpaBUIaX MEKINIHOCTHBIX
OTHOIIICHWH B KOJIJICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOWCCIIEOBATENbCKOM, TBOPYECKOM W APYTUX  BHUAAX
NeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW [EATEIBHOCTH IPHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX IPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IIpoLecce JTOW Y4YeOHOH HesATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJCHHUE M TIOCTYNIKM CBOMX TOBapHIEHd C TMO3UIHUU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHM MOCTYIKOB;

3) LIEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEJCTABICHNN O BEIIECTBE M XMMHUYECKON peaxiu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W COCTABISIOIINX
OCHOBY /i1 TIOHMMaHUsl CYIIHOCTH HayYHOH KapTHUHBI MHpA, MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs TMPHUPOIBI, B3aUMOCBS3SIX YEIOBEKa C
IPUPOTHON CPEIOH, O POJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NI03HAaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJIy9eHNE HOBBIX 3HAHUH 1O
XUMHHU, HEOOXOJUMBIX JIJIs1 OOBSICHEHHS HA0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;



MO3HABATENbHON, WH(MOPMAIIMOHHOW W YWUTATEIhCKOW KYJIbTYphl, B TOM
YHCIIe HAaBBIKOB CaMOCTOSITENIbHOM pa0OThl C YYEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYypOi, MOCTYNHBIMU TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

MHTEpeca K OOy4YEeHHUI0 U IO3HAHUIO, JIIOOO3HATEIIBHOCTH, TOTOBHOCTH U
CIOCOOHOCTHM K  camMoO00pa3oBaHUIO, IMPOEKTHOM M  HCCIEAOBATENIbCKOM
JeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH W YPOBHS OOy4eHHs B
JlaJbHEHUIIIEM;

4) popmupoBaHUs KyIbTYPhI 30POBBS:

OCO3HAaHMSI LEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3/J0pOBbII 00pa3 »KU3HU, OCO3HAHUS IOCIEJICTBUN U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS ATKOTOJIsI, HAPKOTHKOB, KypeHHSI),
HEOOXOMMMOCTH COOJIOJEHUS TPaBWII OE30MaCHOCTH TIPH  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TpyZ10OBOr0 BOCHUTAHMUS:

UHTEpECa K NPAKTUYECKOMY H3YUYEHHIO Npodeccuid W Tpyla pa3Iu4yHOIO
poJia, yBaXKE€HUE K TPy U Pe3ysbTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHUsI NPEIMETHBIX 3HAaHUM IO XHMHH, OCO3HAHHOIO BBIOOpA
WHIUBUYAIbHOM TPAEKTOPUH MPOJOKEHHS] 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEeNHON NpohecCuOHATbHOM ACSTENIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) PKOJIOTUYECKOTO BOCTIUTAHHUS:

HKOJIOTUYECKH 1€1€CO00Pa3HOr0 OTHOILIEHUS K MPUPOJE KaK HCTOYHHUKY
YKU3HHU Ha 3emile, OCHOBE €€ CYyIECTBOBAHMS, IOHUMAaHNs LIEHHOCTH 30POBOT0 U
Oe3omacHoro o6Opasza KU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY
(U3HYECKOMY M TICUXHYECKOMY 3I0pPOBBIO, OCO3HAHMS LEHHOCTH COOJIIOICHHUS
npaBui 0€30MaCHOI0 MOBEJAEHUS IPU padOTe ¢ BEIIECTBAMH, & TAK)KE B CUTyalUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH NPHUMEHSATh 3HAHUS, MOJIy4aeMble MPU U3yUYEHUU XUMHUH, TS
pEeLICHUs 3a/a4, CBSA3aHHBIX C OKPYXXAIOUIEH IIPUPOAHOM CPEHOU, IOBBILICHUS
YPOBHSI  DKOJOTUYECKOM  KYJbTYpPhl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH X pelieHus MOCPEACTBOM METOJIOB XUMHUH;

DKOJIOTUYECKOTO  MBIIUJIEHUS, YMEHUS pPYKOBOJICTBOBAaTHCSI UM B
II03HABATEIbHOW, KOMMYHUKATUBHOU U COLMAJIBHOMN ITPAKTHKE.

METAITPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUSI 00pa30BaTEIbHON MPOTpaMMBbI 110
XUMHUHU OTPAXKAIOT OBJIAJCHIE YHUBEPCAILHBIMU MTO3HABATEILHBIMU JICHCTBUSMH, B
TOM YHCIIE:

1) 6a30BbIe TOTUYECKUE ACHCTBHUS:

BBISIBIISITH TIPUYHMHBI U CJICICTBHSI MIPOCTHIX XUMHUYECKUX SIBICHHI;

OCYIIECTBJIATh CpaBHEHWE, KIACCU(DUKAIIUI0O XUMHUYECKHX BEIIESCTB 10



3aJIaHHBIM OCHOBAHMSIM M KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTHUECKUX OTIEPAIlHii;

CTPOUTH JIOTHYECKOE CYXKJEHHE TIOCJIE€ TPEABAPUTEITHLHOTO aHau3a,
BKJTFOYAFOIIICE YCTAHOBJICHUE MPUUNHHO-CIICJICTBEHHBIX CBSI3EH

co37aBaTh, MPUMEHATh U MPEOoOPA30BHIBATh 3HAKM W CHMBOJIBI, MOJICTH U
CXEMBI TSI pEIICHUs YUeOHBIX U TT03HABATEIBHBIX 33/1a4 C TIOMOIIIBIO MeIarora;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE XHUMHUYCCKHUX TIPOIECCOB M WX
TIOCJIC/ICTBHS,

2) 6a30BbIe UCCIEA0BATEIBLCKUE ACHCTBUS:

C TIOMOUIBI0 IMeJarora MPOBOAUTh XHUMHUYECKHH OIBIT, HECIOXKHbBIN
HKCIIEPUMEHT, JJI YCTAHOBJICHHS OCOOEHHOCTEW OOBEKTa M3y4YeHUSs, TIPUUYUHHO-
CJICICTBEHHBIX CBS3€H U 3aBUCHUMOCTEH 00BEKTOB MEKy COOOM;

C TIOMOIIBIO TeJIarora Wik CaMOCTOSITENIbHO (hOPMYTUPOBATh 0000IIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOACHUS, OTIbITA;

3) pabora ¢ uHbOpMaITHECi:

BBISIBIIATH  Jeunutel uWHPOpPMAIMK, JTAHHBIX, HEOOXOAMUMBIX IS
pELICHUS TTOCTABJICHHOW 3a/1a4u;

npeoOpa3oBbIBaTh MH(POPMALIMIO U3 OJHOTO BUAA B Jpyrou (tabiuily B
TEKCT U Ip.);

UCKAaTh WU OTOMpaTh MH(MOPMAIMIO WM JTaHHBIE W3 HCTOYHHUKOB C
y4EeTOM MPEIOKCHHON yIeOHOM 3a1a4M U 3a/TaHHBIX KPUTCPUCB.

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSIMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICHCTBHE B rpymre (ONMpenessiTh OoOIIue
EJIH, PACIPEeIIATh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. 11.).

C TIOMONIBI0 TMEarora WJIH CaMOCTOSITENHHO COCTaBJISATh YCTHBIE U
MUCBMEHHBIE TEKCTHI C WCIOJb30BAaHUEM WIUTIOCTPATUBHBIX MaTEPHUATIOB IS
BBICTYIUICHUS TIepe] Ay TUTOPUEH;

OpraHU30BBIBATh YYCOHOE COTPYAHHUYECTBO U COBMECTHYIO JICSITEIBHOCTh C
YYHTEJIEM W CBEPCTHHKAMH; paboTaTh WHIAWBUIYAJbHO W B TPYIIIE: HAXOJWTH
oOIiee pernieHnue W paspeniatb KOH(PIUKTHI Ha OCHOBE COTJIACOBAHMS TTO3HMIMHN U
ydeTa HHTepPeCcOB; (hOPMYIUPOBATh, ApTYMEHTHUPOBATh U OTCTaWBAaTh CBOC MHCHHC;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOUIMH MNPOIYKT, NPUHUMATh U
pa3nensaTh OTBETCTBEHHOCTh M MPOSBIISATH TOTOBHOCTH K MPEJOCTABICHUIO OTYETa
repes1 rpynIon.

OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMU PETYIISITUBHBIMU JCHCTBUSIMU:

oOHapyxuBaTh U (HOPMYIHUPOBATh YUEOHYIO MPOOIEMY, ONPENETSATh IIENb
y4eOHOM JESITEIIbHOCTH;

BJIAJICTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIIEHKH, MPUHATHS PEUICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM MW  MO3HABATENIbHOM
NEeATETHHOCTH;

COOTHOCHUTH CBOM JICHCTBUS C TUTAHUPYEMBIMH Pe3yJIbTaTaMU, OCYIIECTBIISATh
KOHTPOJIb CBOEH JCATEIBHOCTH B MPOIECCE TOCTHKCHUS Pe3yJIbTaTa, ONMpPEeaeIsITh



CrocoOBI  JIEWCTBHM B paMKax TMPENIOKEHHBIX YCIOBUH U TpeOOBaHUIA,
KOPPEKTHUPOBATH CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOIICHCS CUTYaIMEN;

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYyallUH U IIpeiaraTh IUIaH €€ U3MECHECHUS,

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh 0pPH PEHICHUU
y4eOHOM 3a1a4H;

MOHUMATh PUYUHBI, IO KOTOPHIM HE OBbLT IOCTUTHYT TPEOYEMBbIi pe3yibTaT
JEATEeIbHOCTH, ONPEACIISATh MTO3UTUBHBIE U3BMEHEHUS U HaMpaBjIeHUs, TPEOyroIue
JanbHeie padoThl;

OCO3HAHHO OTHOCHUTBCA K APYTrOMY YEJIOBEKY, €T0 MHEHHIO.

[TIPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX PpE3yJNbTaTOB IO OCBOEHHUIO 005S3aTE€IbHOTO
CoJlep>KaHMs, YCTaHOBJIIGHHOTO gaHHOW dDenepanbHO pabodeil mporpammoi,
BBIJICIIAIOT: HAYYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUH, crielupuyIecKue s
y4eOHOTO TpenMera «XUMHUS», BHUIABI JESITEIBHOCTH TO TMOJYYSHHIO HOBOTO
3HAHMSI, €r0 WHTEPHpETalnd, NMPEeoOpa3oBaHUI0O W TNPUMEHEHHUIO B Pa3JTMYHBIX
y4eOHBIX U HOBBIX CUTYyaITUsX:

MpEeACTaBICHUE O 3aKOHOMEPHOCTSIX U MO3HABAEMOCTU SBJICHUN TPUPOIBI,
MOHUMAaHUE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XMMHUYECKOM HayKH Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOIICH KyJbTYpPhl M MPAKTUYECKOU
JeSITEILHOCTH YEJIOBEKa B YCIOBHSIX COBPEMEHHOrO O0IECTBa; MOHMMAaHUE MECTa
XUMUU CPEJI JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMHU IOHATHUMHOTO amnmnapara M CHMBOJMYECKOIO S3bIKa
XUMUU I COCTaBlieHHs (OpMyJl HEOPraHMYEeCKUX BEIECTB, YpPaBHEHHM
XUMHUYECKUX Peakiuii (C Omopod Ha ajaropuTM YYEOHBIX JEHCTBUIA); BIaJCHHE
ocHoBamu xumuyeckod HomeHknaTypel (IUPAC u TpuBuanmbHOW) W yMeHHE
WCIIOJIb30BaTh €€ I pEeIIeHUs Yy4eOHO-TI03HABATENBbHBIX 33/7ad C MOMOIIBIO
YUUTENS; YMEHUE HCMOJb30BaTh MOJEIU AJisi OOBSCHEHUS CTPOCHHUSI aTOMOB U
MOJIEKYJI IO AJITOPUTMY C OIIOPOU Ha OIIPENEIICHNS;

NpEACTaBICHUE O CHUCTEME XUMHUUYECKUX 3HAHUW M YMEHHE C MOMOIIbIO
YUUTENST NOPUMEHATh CHUCTEMY XMMHUYECKMX 3HAHUW JUIsi  YCTAHOBJICHUS
B3aMMOCBSI3€M MEXK]ly U3YYEHHBIM MaTEepPUaIOM U MPHU MOJYYCHUU HOBBIX 3HAHUH,
a TAKXKe B MPOIIECCE BHIMOIHEHUS YU€OHBIX 3aJJaHui U TIpH paboTe ¢ UCTOYHUKAMU
XUMUYECKOW nHGOpMAIIUU, KOTOpask BKITIOYACT:

BAKHEUIINE XMMUUECKUE TTOHATUSA: XUMUUECKUI JJIIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CII0KHOE BEIIECTBO, OJHOPOJHASI U HEOJHOPOJHAsSI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00bEeM, OKCHUJI, KUCIIOTa, OCHOBAHHE, COJb (CpeaHsis),
XUMUYECKasi pEeaKlus, PEaKlUUH COCAUHEHHUS, PEAKIHH Pa3JIOKEHUS, pPEaKIHU
3aMEIIeHUs, peakIuu oOMeHa, TerioBod d3(dekT peakuu, -HK30- W
SHIOTEPMHUYECKHUE PEAKIIUH, PACTBOP, MACCOBas JIOJS XMMHUYECKOTO 3JIEMEHTa B
COEMHEHUHN, MACCOBas JI0Js1 U MPOLECHTHAsI KOHIEHTPAILIUS BEIIECTBA B paCTBOPE,
AIpO aTOMa, JJIEKTPUYECKHM CJIOM aToMa, aTOMHas OpOuTalb, PaJUyC aToMa,



BAJICHTHOCTb, CTENEHb OKUCJIEHUS, XUMHUYECKasl CBA3b, AJIEKTPOOTPHUIIATEIBHOCTD,
MOJISIPHAS! U HETIOJISIpHAsL KOBAJICHTHAsI CBSA3b, MOHHAS CBSI3b, METAJUIMYECKAs CBS3b,
KpUCTAJJIMYECKasi pelieTrka (aToMHasi, MOHHAs, METaJUIM4ecKasi, MOJCKYIspHas),
WOH, KaTHUOH, AaHUOH, OJJEKTPOJMT U HE DIEKTPOJUT, DIEKTPOIUTHYECKAS
JIMCCOLIMAIINS, PEAKIMM HMOHHOIO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKIuu, OKHUCIUTEIh M BOCCTAHOBUTEIh, OKHUCJICHHE UM BOCCTaHOBJICHUE,
AIIEKTPOJIN3, XUMHUUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pEaKIluH,
CKOPOCTh ~XMMHUYECKOM peakIuu, Karaju3aTop, MpeaeabHO JIOMyCTUMas
koHuentpanus (IIJK), koppo3ust MmeTanios, CIUIaBbl;

OCHOBONOJIATalOIIME  3aKOHBl ~XUMHUHU: 3aKOH COXPAaHEHUS  MAaccChl,
[Tepuonnueckuii 3axkoH . 1. MenaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHUH: aTOMHO-MOJIEKYJISIpPHAS] TEOPUSI, TEOPUS AIEKTPOIUTUIECKON
JIUCCOLMAIINM, a TaKXKe MNPEJICTABICHUS O HAyYHBIX METOJAaX IO3HAHUS, B TOM
YHUCJIe KCIEPUMEHTAIBHBIX U TEOPETUUECKUX METO/AX HCCIETOBAHUS BEIIECTB U
M3YUYCHUS] XUMUYECKUX PEaAKIUi;

MPEJCTABJICHUE O MNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XHWMHYECKUX
AJIEMEHTOB (paJuyc aTtoMa, 3JIEKTPOOTPUIIATEIBHOCTh), MPOCTHIX M CIOXHBIX
BEIIECTB OT IMOJIOXKEHUs1 d3JeMeHTOB B llepuoguueckoil cucteme (B MalbIX
nepuojax M TJIaBHBIX MOJATPYNNax) U 3JEKTPOHHOTO CTPOCHUS aToMa; YMEHHUE
OOBSCHATH CBSI3b MOJIOXKEHMs demMeHTa B [leproanueckoii cucteMe ¢ YuCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, oOIIee YUCIO  DJIEKTPOHOB),  pacHpeielieHueM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX IMEPUOJOB, KIS U KaJbLIMS;
KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI C OMNOpPOM Ha  ONpeeIICHHS
¢bu3rgecKoro cMpicia MUGPOBBIX TAHHBIX MEPUOANICCKON TAOTHIIBI;

yMEHHE KJIacCU(UIMPOBATh XUMHUYECKUE DJIEMEHTH, HEOPTraHUYECKUe
BEILIECTBA M XUMHUYECKHUE PEAKIMU C OMOPON HA CXEMBI; ONPEEsATh BAICHTHOCTh
U CTENEHb OKHUCIICHUS XUMHUYECKHUX JJIEMEHTOB, BUJ XUMHUYECKOW CBSI3U U THUI
KPUCTAJIMYECKON CTPYKTYpPhl B COCAMHEHUSIX, 3apsii MOHA, XapakTep Cpelbl B
BOJIHBIX pacTBOPAX BEIIECTB (KUCJIOT, OCHOBaHUM), OKUCIUTENIb U BOCCTAHOBUTEIIh
10 AJITOPUTMY YUeOHBIX JICHUCTBUIA,

YMEHHUE XapaKTepU30BaTh C OMOPON Ha cXxemy (U3MYECKUE U XUMHUYECKUE
CBOICTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOAOPO, rpaduT, anmas, KpeMHHIH,
azort, pocdop, cepa, XJI0p, HATPUMA, KaJTUH, MATHUM, KAJTbIIWHA, AJTFOMUHHH, KEJIe30)
M CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX PacTBOpPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPO, CEPOBOJOPOJ, OKCHUIbI M THAPOKCcHABbl MeTamuioB I - I[TA rpymnm,
amomunusi, Menu (II), nuuka, xeneza (II u III), oxkcuasl yriepoma (II u IV),
kpemuus (IV), azota u docdopa (III u V), cepst (IV u VI), cepaucras, cepHas,
a3oTucTasi, a3oTHas, (pocdopHas, yronbHas, KpEeMHHUEBAs KHUCIOTA U UX COJIH);
OMUCHIBATH C OMOPOM Ha TJIAH U KJIFOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTepru30BaTh CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT UX COCTaBa W CTPOCHUS
MocJjie MpeIBApUTEIILHOIO aHaliv3a I0Ji PYKOBOJCTBOM IIe€/larora, MpUMEHEHHE



BEILIECTB B 3aBUCHMOCTH OT UX CBOWCTB, BO3MOKHOCTb IPOTEKAHUSA XUMHYECKUAX
IIPEBPALICHUA B PAa3JIMYHBIX YCJIOBHUSAX, BIMSHHE BEIIECTB M XUMHUYECKUX
IIPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYIKAIOLILYIO IIPUPOJHYIO CPELY;

YMEHHUE COCTAaBJATh MO 00pas3ly, CXeMe, alfTOPUTMYy Y4EeOHBIX AEHCTBUI
MOJIEKYJIIPHbIE U MOHHBIE YpaBHEHHUS peakiuil (B TOM 4YMCIIE€ pPEAKUUHA MOHHOIO
OOME€Ha U OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKIMi), WUIFOCTPUPYIOUIUX
XUMHUYECKUE CBOMCTBA M3YyUYEHHBIX KJIACCOB / FPYIINl HEOPraHMYECKUX BEILECTB, a
TaKXe NOATBEPKAAOIIMX T€HETUYECKYIO B3AUMOCBA3b MEK]ly HUMHU;

YMEHHUE BBIYUCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MacChl
BEILIECTB, MACCOBYIO JOJI0 XUMHUYECKOIO DJIEMEHTA B COCAUHEHUH, MaCCOBYIO
JIOJIIO BEILECTBA B PacTBOpE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ia3oB C
ornopoil Ha o6mue (GOopMyJbl; YMEHHE MPOBOJUTH pPACUEThl MO YPABHEHUSIM
XUMUYECKUX PEAKUUNA K HAXOAHWTh KOJHMYECTBO BEIIECTBA, O0BEM M Maccy
peareHTOB WM MPOJYKTOB PEaKlMU C OMOpOM Ha oOpasel], aJrOpUTM y4eOHBIX
JICUCTBUI;

BJIAJICHUE OCHOBHBIMM METOJAMHM HAY4YHOrO TO3HaHus (HaO0neHHE,
U3MEpPEHUE, OSKCHEPUMEHT, MOJEIUPOBAHUE) TMPU HM3YYEHUH BEIIECTB W
XUMHUYECKUX SBJICHHM C OMOPOM HA aIrOpUTM Y4eOHBIX ACHCTBUH; yMEHHE
chopMyIMpOBaTh MPOOJIEMY U NPENJOXKUTh MYyTH €€ PELICHHUS C MOMOUIBIO
nejarora; 3HaHUE OCHOB O€30MacCHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU,
XMUMHYECKOH MOCY 1011 U 1a00paTOpHBIM 000PYI0BaHUEM;

HaJu4yue IPAKTUYECKUX HABBIKOB IUIAHUPOBAHHUS U OCYLIECTBIICHMS
CIICAYIOIINX XUMHMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YYMTENIS C
00Cy>KJIeHHEM IJIaHa paOOThl WM COCTABICHUEM TaOJIHUIIbL:

U3y4eHUE U ONMCaHue (PU3NYECKUX CBOICTB BEILECTB;

O3HaKOMJIEHUE C PU3NUECKUMH U XMUMHUUYECKUMH SBJICHUSIMU;

OIIBITHI, MJUTFOCTPUPYIOLIME ITPU3HAKH IPOTEKAHUS XUMUUYECKUX PEAKLINN;

U3y4YEHHUE CIIOCOOOB pa3/ieNieHUsl CMECEH;

IOJIyYEHHE KUCIOPOJa U U3YUYEHUE €0 CBOMCTB;

IIOJIy4€HUE BOJOPOJA U U3YYEHUE €TO CBOMCTB;

IIOJIy4YE€HUE YITIEKUCIIOTO ra3a U U3y4eHue ero CBOMUCTB;

IIOJIy4Y€HUE aMMHUAKA U U3YUYEHUE €TI0 CBOMCTB;

IIPUTOTOBJIECHUE  PAacCTBOPOB  C  OINpPEINEICHHOM  MacCoBOW  J0OJeH
PacTBOPEHHOI'O BELIECTBA;

UCCIICJOBAHUE U ONMCAHUE CBOMCTB HEOPIaHWYECKMX BEILLECTB Pa3IMUHBIX
KJIACCOB;

NpUMEHEHUE UHAUKATOPOB (JJaKkMyca, METUIOpaHka U (eHondranenna) mis
ONPENIEIICHNs] XapaKTepa Cpebl B paCTBOPAX KUCIIOT U IEJI0YEH;

W3YYCHHE B3aUMOACHCTBHS KHCIOT C METAUIAMH, OKCHJIAMH METAJLIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHU OCHOBAHUSMHU, COJISIMU;

IIOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHHI;

BBITECHEHHE OJTHOIO METAJIA IPYTUM U3 pacTBOpa COJIU;

uccienoBaHne aM(pOTEPHBIX CBOMCTB TMAPOKCUIOB AIFOMUHUS U LIUHKA;



pelieHne AKCIEPUMEHTAIbHBIX 3amad 1o TeMe «OCHOBHBIC KIIACCHI
HEOPTaHUYECKUX COCAUHCHUI;

pelIeHUuEe HJKCIEPUMEHTANIBHBIX 33a/lad MO0 TeMe «DIEKTPOIUTHYECKast
JTUCCOLMAIIHSDY;

pelieHre dKCIEepUMEHTANIBHBIX 3ajlau 1o Teme «BaxkHelime HemeTamibl U
X COCOUHCHUS;

pelieHrne SKCIEePUMEHTANIbHBIX 3aj1ay 1o TeMe «Baxuelime MeTamisl U Uux
COCJIMHCHUS;

XUMUYECKUE DKCIEPUMEHTHI, WLTIOCTPUPYIOIMINE TPU3HAKK TPOTCKAHMS
peakIuii HOHHOTO 0OMEHa;

KaueCTBEHHBIE PEAKIIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PAacCTBOPAaX HOHBI:
XJopua-, OpomMua-, Hoaua-, cyibdar-, docdar-, kKapOOHAT-, CUIHKAT-aHUOHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHus, KajbllUs, allOMUHUS, Kele3a (2+)
u xkenesa (3+), meau (2+), IMHKA,

yMEHUE TMPEACTABIATh PE3yNbTaThl JKCIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeIbCTB, rpa)UKOB U TAOJIUI] U BBISIBIATH SMIUPUUYECKHE 3aKOHOMEPHOCTH;

BlIaJICHUE TpaBUjaMH  O€30MacHOro  oOpallleHHsl ¢  BEUIECTBaMH,
MCIIOJIb3YEMbIMH B MOBCEHEBHOM KU3HU, a TaKXKe MPpaBUJIaMU TTOBEJEHUS B LIEIISAX
cOepexXeHUsT 370pOBbsl M OKpY’Kalollled MPUPOIHON Cpelibl; MOHMMaHUE Bpeja
(OMmacHOCTH) BO3JCUCTBUS HA JKUBBIE OPraHU3MbI ONPEACICHHBIX BEIIECTB, a
TaKXe CIOCOOOB YMEHBIIIEHUS M TPEJAOTBPAIICHHUS WX BPEIHOTO BO3CHCTBUS;
MMOHMMAaHME 3HAUYCHHUS )KUPOB, OCITKOB, YIJICBOOB JJISI OpraHU3Ma 4YeJIOBEKa;

BJIaJICHUEC OCHOBAMH XHMHYECKOM TI'paMOTHOCTH, BKIIFOYAIOIICH YMEHHE
MIPaBWJIBHO HCIIOJIb30BaTh M3YyYCHHBIC BEIIECTBA W MaTepHaibl (B TOM 4YHUCIE,
MUHEpAJIbHBIC yJOOpPEHHUs, MeTaulbl M CIUIaBbI, IPOAYKTHI IepepadOTKH
MPUPOIHBIX UCTOYHUKOB YTIIEBOAOPOIOB (YTJIsi, IPUPOIHOTO Ta3a, HehTH) B OBITY,
CEIbCKOM  XO3SIMICTBE, Ha MPOU3BOJICTBE; YMEHUE MPUBOJUTH MPUMEPHI
MPaBUJIBHOT'O MCIOJIb30BAHMS U3YUYEHHBIX BEIIECTB U MAaTEPHUAJIOB;

YMEHHUE YCTaHABIMBATh CBSI3M  MEXAY pealbHO  HaOJI0AaeMbIMU
XUMUYCCKUMHU SIBJICHUSAMH M TIPOIECCAMU, TMPOUCXOANIMMU B Makpo- |
MUKPOMHUpPE,  OOBSICHATH,  NPUYMHBI  MHOTOOOpaswsi  BEIIECTB;  yYMCHHE
WHTETPUPOBATh XUMHYECKUE 3HAHUS CO 3HAHUSAMH JIPYTUX YUCOHBIX MPEIMETOB C
ITOMOIILIO TTeJarora;

npeacTaBieHue o chepax NnpohecCHOHAIBHOM ACATEILHOCTH, CBA3aHHBIX C
XUMHUEH HM COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHIKCHHUSIX
XUMHUYECKOW HayKH;, HaJW4Yue OIbITa pabdOThl C pPa3IWYHBIMA HCTOYHHKAMHM
uHpopManmuu 10  XUMHH  (HAyYHO-TIONMYJISIpHAS  JIUTEpaTypa,  CJIOBapH,
CIIPABOYHUKH, WHTEPHET-PECYPChI) C OMOPON HA AJITOPUTM: YMEHHE OOBEKTHBHO
OIICHWBATh HMH(OPMAIMIO O BEIIECTBAX, WX MPEBPANICHUSAX W MPAKTHICCKOM
MIPUMEHEHUH.

TpeOoBaHug K MpPEeIMETHBIM pe3yJibTaTaM OCBOCHHS Y4eOHOro mnpeaMera
«XuMusy, pacupeneneHHble Mo rojaM o0y4eHus



Pe3ynbTarel mo rogam GopMyIHpYyOTCS MO MPUHLUITY JOOABICHHS HOBBIX
PE3yaBTaTOB OT T'OJIa K IO/, YK€ Ha3BaHHBIC B IIPEABIAYIIUX IOAAX MO3ULIAH, KAK
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUYUTHIBAIOTCS (PE3yIbTaThl OUEPEIHOTO
roJia 10 YMOJIYaHUIO BKJIIOYAIOT PE3YJIbTATHI IPEABLAYLIUX JIET).

8 KJ/IACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHWYECKUX TMOHSITUN: aTOM, MOJIEKYJIa,
XUMUAYECKUN DJIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(ogHOpOgHAsT M HEOAHOPOJHAs), BaJCHTHOCTb, OTHOCHUTENbHAsI aTOMHas M
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAas Macca, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTa B COCUHEHHH, MOJIAPHBIA 00BEM, OKCHJI, KUCIIOTA,
OCHOBAHHE, COJIb, *3JEKTPOOTPUIATENILHOCTD™, CTENEHh OKUCIICHUS, XUMHUYECKasl
peakius, K1accuukaiys peakuuid: peakui COSIMHEHNS, PEaKIIUU Pa3IoKeHus,
peakuuyu 3aMEUIeHUs, pPeakuuu OOMeHa, 3K30- U HHAOTEPMUYECKUE PEaKIIMH;
*rerioBod 3 dexT peakuuu™®; siAPo aToma, SAESKTPOHHBIA CIOM aToMa, aTOMHas
opbuTanb, paguyc aromMa, XHMHYecKas CBA3b, NOJSpHAs W HEMOJSIpHAs
KOBAJICHTHAsI CBSI3b, MOHHASI CBSI3b, NOH, KATUOH, aHUOH, PaCTBOP, MACCOBAsI JIOJIS
BellecTBa (IPOLIEHTHAs KOHILIEHTPAIUs1) B PaCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1) 1
MIPUMEHSThH 3TU NOHATHUSA IPU ONMMCAHUM BELIECTB U UX MPEBPAILCHHUII;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJIEHUS! (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIil, 3J1eKTPOHHOIro OaslaHca;

OTpEAENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COEIWHEHUSX;
CTETIEHb OKHCJICHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUAX C OMNOpPOM Ha
OINPEJIENICHNs, B TOM YHCJIE CTPYKTYPHUPOBAaHHBIE; MPUHAJJIEKHOCTh BEIIECTB K
ONpENENEHHOMY KJIACCy COEIMHEHMH Mo (QopMmyiiaMm; BUI XHUMHYECKOW CBS3H
(KOBaJIeHTHAsi © MOHHAsA) B HEOPTaHUYECKUX COEIMHEHHUSX;

UMETh MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM, YMETh C MOMOIIbIO
YUHUTENsl TPUMEHATh CHUCTEMY XHUMHMUYECKUX 3HAHUM, Uil YCTAHOBJIEHUS
B3aMMOCBSI3H MEX/1y U3YYEHHBIM MaTEPHUAJIOM U MPHU MOJyYEeHUH HOBBIX 3HAHUM, a
TaKke MpH padoTe ¢ UICTOYHUKAMH XUMUYECKON uHpopMannu. OpueHTUPOBATHCS
B TOHATUSIX W OINEpUpOBaTh HMMH Ha 0a30BOM YPOBHE, MPUMEHATH MPH
BBIMOJIHEHUM Y4Y€OHBIX 3aJaHMM W pPELIEHUH PACUYETHHIX 3aJad C ONOpOW Ha
QJITOPUTM Y4EOHBIX JEHCTBUN HM3YUYCHHBIE 3aKOHBI M TEOPUU: 3aKOH COXpPaHEHMS
Maccel, [lepuonnaeckuii 3axkon /.M. MeHneneeBa, *3aKk0oH MOCTOSTHCTBA cocTaBa™,
3aKOH ABOraJipo; aTroMHO-MoJieKyisipHas Teopusi. COOTHOCHTH 0OO0O3HaueHUS,
KOTOpble uMmeroTca B Tabnune «llepuoanueckas cuctemMa XUMHYECKUX 3JIEMEHTOB
. . MenngeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3apsij A1pa, 00IlIee YHUCIO 3JIEKTPOHOB H
pacnpeieIeHUe UX 0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(DUIIMPOBATHXUMUYECKUE DIIEMEHTHl; HEOPraHUYEeCKUE BEIIECTBA;
XUMHUYECKHE peakluu (10 YUCIy ¥ COCTABY YYACTBYIOIIMX B PEAKI[MU BEIECTB, 110



TerioBoMy 3G(deKTy, M0 M3MEHEHHUIO CTETNEeHH OKHCICHUS XUMHUYECKHUX
AJIEMEHTOB) C ONIOPOW HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIECTB
pa3IUUHBIX KJACCOB, TMOJTBEpPKJas ONHMCAHUE MPUMEpPAMH MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLIUN C OITIOPOM HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX COCTaBa M
CTPOCHHUS; BO3MOXKHOCTU MPOTEKAHUSI XUMUUYECKUX MPEBPAICHUN B pa3IUYHBIX
YCJIOBHSIX TTOCJIE MPEABAPUTEIILHOTO 00CYKIACHUS C MIEAarorom;

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYEO MAcChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEeHTa Mo (GopMysie COSAMHEHHS; MAacCOBYIO
JIOJIF0 BEILIECTBA B PacTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XWMHUYECKOMN
pEaKIu C OIOPOM Ha aJIrOpPUTM;

MPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTeMAaTH3alMs, KiIacCU(UKaIus, BBISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — I8 M3y4YEHUsT CBOMCTB BEIIECTB W
XUMUYECKUX PEaKIMi; €CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUSI — HAOJI0ICHUE,
U3MEPEHUE, MOJICIMPOBAHUE, HKCIEPUMEHT *(pealbHbIi M MBICICHHBIN)* MO
PYKOBOJICTBOM I€Jarora,

CJIeIoBaTh MpaBUiIaM IMOJIb30BaHUS XMMUYECKON MOCYA0M U 1a00paTOPHBIM
000pyI0OBaHUEM, a TaKXKe MpaBHiiaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA 110 BBINOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO
MOJIYYCHUI0 U COOMpaHUIO Ta3000pa3HbIX BelIeCTB (BOJOpPOAA U KHUCIOPOJaA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHOM MacCOBOM J0JEH PacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATh W MPOBOAUTH XHUMHUYECKHE DKCIEPUMEHTHI IO
paclio3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IIOMONIBIO HMHANKATOPOB
(makmyc, ¢genondranenH, METUIIOPAHK U JIP.), TOATBEPKITAOIINX Ka4eCTBEHHBIH
COCTaB HEOPraHMYECKUX BEUIECTB (KAYECTBEHHBIE pEaKIMM Ha HOHBI) TOJ
PYKOBOJICTBOM I€Jarora.

9 KJ/IACC

pacKpbhIBaTh CMBICT OCHOBHBIX XHMHYCCKHUX TMOHATHH: XWMHUYCCKHM
DIIEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BCIIIECTBO, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIBHOCTh, CTCIICHb  OKHCJICHUS,
XAMHYECKasi PEaKiusi, XUMHUYECKasi CBSA3b, *TEIUIOBOM JPQPEKT peaKIruu,Moib*,
MOJISIPHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAICKTPOIUTHI, AJICKTPOIUTHICCKAS
JTUCCOIMAIINS, PEaKIMH HOHHOTO OOMEHa, KaTalu3aTop, *XUMHUYECKOe
paBHOBecue, oOpaTuMble H  HEOOpaTHMbIe  peakIuu™,  OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKINH, OKHCIUTEIh, BOCCTAHOBUTENb, OKHCICHHE W
BOCCTaHOBJICHHE, AJUIOTPOIHUs, aM(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJCHTHAS,
WOHHAs, METAJUTMYecKas), KpUCTaUTMUecKas pemeéTka, *Koppo3usi METalIOB,
CIUTaBBI; CKOPOCTh XUMHUYECKOUN peaKIuu™, MpeAeIbHO JOIMyCTUMAst KOHIICHTPAITHS
(ITIK) BemiecTBa;



WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUM (CM. 11. 1) 1
MPUMEHSTH ATH TIOHATHS TPY OTIMCAHUH BEIIECTB M MX MPEBPAIICHHUIA;

WCIIOJIb30BaTh 3HAKW W CUMBOJIBI TSI (DUKCAITMHN PE3YyIhTaTOB HAOIIOCHUH,
cocTaBieHUsT (OpMya BEHIECTB W YpPAaBHEHUUW XUMUYECKUX PEaKIUH, 3alucH
JAHHBIX  ycloBui 3amad. Mcmosib3oBaTh  00O3HAuYCHHWs, HMEIOIIUECS B
[lepuoauyeckoii cucteMe U TabnIle PAaCTBOPUMOCTH KUCIOT, OCHOBAHUM U COJIeH
B BOJI€ JIJIs1 BBHITIOJTHEHUS 3aJaHUH.

OTPE/ICNIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHHUAX Pa3IMYHOIO COCTaBa; MPUHAIJICKHOCTh BEUIECTB K OMpPEAeIEHHOMY
KJIacCy  COCAMHEHWH ¢ Omopod Ha  ONpeneleHus, B TOM  YHUCIE
CTPYKTYPUPOBAaHHbIC; BHUIbl XMMHYECKOW CBS3U (KOBAJIGHTHAs, WOHHAas,
METAJUIMYECKAs)) B HEOPTaHUYECKUX COCIUHEHUSIX; 3aps] MOHA MO XUMHYECKOMN
dbopmysie; xapakTep Cpelbl B BOJHBIX pPacTBOpax KHUCIOT W IIENOYeH, *Turl
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BeIecTBa™;

packpeiBath cmbica [lepuoamueckoro 3akona .M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 NOHMMAaHHUE: *OINUCHIBATh U XAPAKTEPU30BATh™* TAOIMUYHYIO
dbopmy Ilepuoauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB: pa3iinyaTh MOHSTHUS
«raaBHas noArpynna (A-rpymmna)» u «nodounas noarpymmna (b-rpymnmna)y», mansie u
OoJplllie TEPUOABI, *COOTHOCUTH®* 0003HAUCHMs, KOTOpPhIE HMEIOTCS B
MEePUOANYECKON TabJIUIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB MW 3apsij fAjpa, 00IlIee YHUCIO DJIEKTPOHOB H
pacripefiesieHue WX 10  DJIGKTPOHHBIM  CIIOSIM);  *OOBACHATH*  0OIIHe
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUUYECKHX JIEMEHTOB M UX COCIMHECHHI
B TIpelieniax MalblX TNEPHOJOB M TJIABHBIX MOATPYII C Y4ETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI; HEOPTraHWYECKHUE BEIICCTBA;
XUMUYECKUE peakinu (110 YKCIIy U COCTaBy YYaCTBYIONIUX B PEAKIIUU BEILIECTB, IO
TEIIOBOMY 3(QeKTy, M0 H3MEHEHUIO CTENEHEW OKHUCICHUS XUMHYECKUX
AJIEMEHTOB) C ONIOPON HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIMME U CHeU(UUECKUe XUMUYECKUE
CBOMCTBa BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKJas OINHCAHHE MpUMEpaMU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUNA C
OTIOPOW Ha CXEMBI;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTUYECKON TUCCOIMALIMN KUCIIOT, IeI04uei
U COJIeH; TOJIHBIE M COKpAIIEHHBIE YpaBHEHUS peakIuii HOHHOr0 OOMEHa;
YpaBHEHHSI pEaKIUi, MOATBEPKIAIOIMINX CYIIECTBOBAHHE T'€HETUYECKOW CBSI3U
MEK/y BELIECTBAMU PA3IUYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIui
MOCPEACTBOM COCTABIICHHUSI SJIEKTPOHHOTO OallaHca 3TUX PEaKIuii;

MIPOTHO3UPOBATHCBOMCTBA BEMIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOXXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN MOCIE MpeaBapUTEIHLHOTO
00CYXJIeHUs C TeIarorom;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;



MacCOBYIO JOJI0 XHMHYECKOrO 3JIeMeHTa Mo (opMysie COETUHEHHS; MaCCOBYIO
JIOJII0 BEIIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
pEaKHy C ONOPOW Ha alNTOPUTM;

CJIeIOBAThIIPABUJIAM TIOJB30BAHUSI XUMHUYECKOU MOCYI0M U 1a00paTOpHBIM
00OpyIOBaHUEM, a TaK)Ke TMpaBUIIaM OOpAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH 110 BBINTOJTHCHUIO JITAOOPATOPHBIX XHMHYECKHX OITBITOB IIO
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YIIEKUCIIOro Trasa);

IPOBOJIUTH PEAKIIMH, MOITBEPKIAIONINEe KAaYSeCTBEHHBIN COCTAB Pa3IUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI- OpOMHI-, HOAUA-, KapOoHAaT-,
docdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI AMMOHHUS U HOHBI
M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIMH MBICTUTEIBHON JEATEILHOCTH — aHAIHN3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMATH3alldi0, BBISBICHUE IPUYHMHHO-
CJICZICTBEHHBIX CBSI3CU — JIJIST M3yUCHHUSI CBOMCTB BEIIECTB U XMMHUYCCKHUX PEAKIIHIA,
€CTeCTBEHHO-HAYYHbIE  METOAbl TMO3HaHWA —  HAOMIOJEHHWE, H3MEpEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (peabHbII U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBO 4acoB
Ne HanMeHoBaHMe pa3iesioB U DJIeKTPOHHBIe (HU(POBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3pnen 1. [lepBoHavabHbIe XMMUYeCKHE MOHATHSA
Xumusi — BaxkHasi 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK
' MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BemecTBa 1 xumudeckue 15 | bubmuoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaskHeiilnne npeacTaBuTe I

HEOPraHnIeCKUX BEeUIECTB

21 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka IIOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonstue o kucnorax 2 1 but6mmoreka [{OK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | | bu6mmorexa [IOK

) OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 | 1 bubmuoreka [JOK

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

Hroro no paszneny 30

Pa3nen 3. llepuoanueckuii 3axon u llepuoanyeckas cucrema xumudecknx 1eMeHToB [I. U. MenneneeBa. CTpoeHue aToMOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDIE Pe€aKkIuu



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

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

bu6mmorexa [IOK

3.1 7
XUMHYECKUX djieMeHToB /I, 1. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XUMHUUYECKAsA CBI3b. Bu6 10K
HOJIMOTEKA
2 -
3 OxmcnmrensHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUH
bu6mmorexa [IOK
J4! 1
TOro 1o pasiety > https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHue pa3iejioB U TeM (uudpoBble)
Ne i/m P KoHTposbHbI IIpakTH4eckue op
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMH4YeCKHeE PeaKuNu
L1 [ToBTOpeHue u yroyOnenue 3HaHUN 5 1 bubmuorexa LIOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs JUCCOLMAIIHSL. 2 | | bubnmoreka [JOK
' XVMUYECKUE PEAaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X COeIMHEHHS
21 OOm1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bu6numorexa LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTHKa XUMUYECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubnmorexa [JOK
’ PYHIBL: 6P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61as xapakTepucTUKa XUMUYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [OK
) PYTHTBL ’ p https://m.edsoo.ru/7f41a636
COETMHECHHUS
OO6m1ast XxapaKTepruCTUKa XUMUYECKHIX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorera [JOK
' ) PYHIIBL Y TICPOL htps://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Pa3gena 3. Mera/LiIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmwie cBoficTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7412636
Hroro no pazgeny 20
Pazgea 4. Xumus U OKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJI0BEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI s
pecypchl

| [Tpenmer xumuu. Ponap XuMuu B )KU3HU 1 bubnuoreka [IOK
yesoBeka. Terna u BeniecTsa https://m.edsoo.ru/ff0d210c

2 [ToHaTHE O METOAAX MMO3HAHUS B XUMHUHU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpuu U MPUEMBI 1 bubnunorexa [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTele BemecTBa 1 cMecH. CIIocoObI 1 bubmmorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padorta Ne 2

5 «Pasnenenue cmeceli (Ha mpuMepe 1 bubmorexa [OK

A . p P https://m.edsoo.ru/ff0d28c&
OYMCTKHU TOBAPEHHOU COJIM)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKUE IIEMEHTBI. 3HAKU 1 bubmuotexa [JOK
(CIMBOJIBI) XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmorexa [IOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H IMOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK

10 X eckast ho a. BasientHoC
HMHECKAT QOpMY! HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHX AJIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 1015 XUMHYECKOI0 bu6mmoreka [JOK
3JIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubmuorexa [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 PuU3NYECKUE U XUMUYECKHUE SBJICHUS. bubmuorexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBus MPOTEKaHUS bubnuoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubmmorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUUECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHYECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
Al P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBbIi-
19 sHIKIoneaAucT. O000IIeHHE 1 bubmorexa [OK
I JHCT. HVI https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allys 3HaHU I
20 Kontponbnas pabota Nel o teme bubnuorexa [JOK
«BemiecTBa 1 XUMHUYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech razos. Cocras bubnuoreka [IOK

BOo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocToe BemecTBo. O30H

dusnyeckre U XMMHUYECKUE CBOMCTBA

Bbu6mmorexa [JOK

22
KHCIIOPOA (PEAKILHH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 oxcuaax
Crioco0bI 1oTyueHus KHCI0poa B
23 1ab0paTopuu U MPOMBIIUICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kuciopoaa
TennoBoil 3¢ ekt XuMuIeckoit
24 peakLu, IIOHATHE O bubnuorexa LIOK
TEPMOXUMHUYECKOM yPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3arpsizHeHue BO3/1yXa, COCOObI €ro Bubmmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpakTrueckas padota Ne 3 o Teme
26 «[lonyuyenue u coOupanue KUCI0poIa bubnmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €r0 CBOMCTB»
7 Bonopon — anemeHT u npocroe bubmmorexa [IOK
BelecTBO. Haxoxxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 du3nuecKkue U XUMHYSCKHIE CBOMCTBA bu6mmorexa [JOK
Bojopoa. [I[pumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 I1
OIPITHE O KUCIOTAX | COIAX https://m.edsoo.ru/ff0d50d2
30 Cnoco0bl Mosty4eHust BOJA0PO/Ia B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «Ilomyuenue u cobnpaHue BOIOPO/Ia,

W3yYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42
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MoutsipHbIii 00BEM Ta30B. 3aKOH

bubmnoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0bEMa, KOITUUECTBa

33 BEII[ECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Boruucnenus 00EMOB ra3oB 1o

34 ABHEHUIO PEaKIIMM HA OCHOBE 3aKOHA bubmmorexa [IOK
P .. peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
DU3NYECKUE U XUMUYECKHE CBOMCTBA bubmmorexa [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuil. [TonsTue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceieHHbie

37 Y HEHACBIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa OK

- p PPl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PaCTBOPE
[TpakTuueckas pabora Ne 5 o teme

18 «IIpuroroBieHue pacTBOPOB C bubnmoreka [JOK
onpeaenaEeHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEMIECTBA»

39 KonTponbhas padota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKkcuel: cocTaB, KacCUPUKALIUS, bu6mmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XUMHUECKUE CBOMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [OK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMsI: COCTaB, Ki1accuduKarus, bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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13 [TonyuyeHue u XMUMHYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kmaccudukarus, bu6mmorexka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonmyyeHue U XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéLII) 101 LI)eHI/IH XI/IMI/IquKI/Ie bubmorexa T[IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaxtrueckas padota Ne 6. Pemienne
47 JKCIIEPUMEHTAIIBHBIX 3a/a4 I10 TEME bubmuotexa [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHU I
43 I'eneTnueckas CBA3b MEXAY KJIaCCaAMU bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0611eHre u cucTeMaTu3alus 3HaHui
H H https://m.edsoo.ru/00ad9cb2
Kontponbnas pabora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [IOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie mOMBITKH KIacCUPUKAITIT
51 XMMHYECKHX 3J1eMeHTOB. [loHsiTHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIINax CXOTHBIX AJIEMEHTOB
[Tepuoauueckuii 3aK0H U
52 [Tepuoanyeckas cucTeMa XUMHYECKUAX bubmorera [JOK
proa https://m.edsoo.ru/00adas52¢c
anemenToB /I. 1. Menaeneera
bubnmorexa [[OK
53 Ilepuonsl, rpynimsl, HOATPYIIIBI 1

https://m.edsoo.ru/00adas52c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmnoreka [IOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3J1IeMeHTOB [leproanueckoit bubmoreia HOK
PHOA https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA IO €T0 MOJIOKESHHIO B bubmuoreka [JOK
ITepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa st
pa3BUTHA HayKu U npaktuku. /. 1. bubnuoreka [IOK
57 N
MeHnneneeB — y4€HBIN, NIEJAror U https://m.edsoo.ru/00ada96e
rpakJIaHuH
DIIEKTPOOTPULIATETLHOCTh ATOMOB
58 XUMHYECKUX DIIEMEHTOB/ bubmorexa OK
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6nmmoreka [IOK
59 HNonHas xumuueckas CBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XuMu4ecKas bubnuorexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenoasipHasi XMMUYECKast bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TETICHE ORHCACHI https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuotexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
64 OKUCIUTEN U BOCCTAHOBUTEIIH nosmotera Il

https://m.edsoo.ru/00adb076
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65 Kontponbnas pabota Ne4 o reme | bubnuoreka [JOK
«Ctpoenue atoma. XuMHUUYECKas CBSA3b» https://m.edsoo.ru/00adb486
66 Pezepsusiii ypok. O600menue u 1 bub6nuorexa LIOK
cHUcTeMaTu3aluvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepsHslii ypok. O6001menue u 1 bubnuoreka [IOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Konrtpousnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcebl
IIepnoanueckuit 3aKoH.
| IIepuonuueckas cucrema 1 bubnuoreka [IOK
XAUMHUYECKUX dieMeHToB /1. . https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHYECKUX AJIEMEHTOB 1 bubmoreia HOK
.. https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOOB
3 Krnaccudukanus u HoMeHKIaTypa 1 bubmuotexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunper xXumMHuaeckou CBSI3U U THITBI | bubmnoreka [IOK
KPUCTAINTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IloBTOpEeHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3fIesIOB Kypca 8 Kiraccay
6 Knaccudukanus XuMraaecKux 1 bu6mmoreka [JOK
pEaKUHUii MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 eakuu. [IoHsITHE 0 TOMOI€HHBIX U 1 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKIUsIX
[ToHsiTHE O XMMUYECKOM PaBHOBECHH.
P bu6mmoreka [IOK
8 ®DakTOpBI, BAHUSIOIINE HA CKOPOCTh 1

XHUMHYECKOMN PCAKIMU U MMOJIOKCHUC

https://m.edsoo.ru/00adc28¢
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XUMHYCCKOI'O0 paBHOBECUA

OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC

bu6mmorexa [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUTUYECKON
10 nccoruanuu. CUiIbHEIE U cia0ble bubnnorexa [IOK
A HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 Honuble ypaBHEHUS pEaKIIUN bubnnorexa [IOK
yp peaxtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaAHUI B CBETE IIPEACTaBICHUN bubnnorexa [IOK
pull https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUIECKON AUCCOIUAIIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHAN 00 bubmmorexa I1OK
pel . https://m.edsoo.ru/00add8b2
3JEKTPOJUTUYECKON JUCCOLIAIIII
14 IlousTue o rmaponnse cojei bubmmorexa 0K
P https://m.edsoo.ru/00add9d4
15 O06o0011IeHre U CUCTEMATU3ALIHS bubmuotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbhas padora Ne2 mo teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIHAIIUA bubmorexa LOK
p A HHarHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
O01asa xapakTepuCTUKA TAJIOTEHOB.
18 XHMquCKI:/Ie CBI;ﬁCTBa Ha IpuMepe buGnnorexa [IOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTA, bu6mmnoreka [JOK
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XMMHUYECKHE CBOICTBA, MOJIy4YEHHE,
pUMEHEHHE

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

[IpakTuyeckast padora Ne 2 o Teme

20 «ITonyueHne COJISTHOM KUCIOTHI bubmmorexa [IOK
y N . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIU OJUH U3 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas XxapakTepucTUKa dJIEMEHTOB bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(GUKALIUN CEPHI.
” Haxoxnenue cepsl U €€ coeIMHEHUI bu6mmoreka [IOK
B IIpupoJe. XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopoi, CTpOEHHUE, bubnuorexa [JOK
(bu3mvecKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepol. CepHast KHCIIOTA,
25 (u3nyeckre 1 XUMHUYECKHE CBOWCTBA bubamorexa [OK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHWMHWYECKHUE PEAKLINH, JIEIKAILUE B
OCHOBE IIPOMBIIIIEHHOT0 crioco0a
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlei cpeabl COETUHEHUSIMU
cepbl
7 Brranciienne MaccoBoit 1071 BEIXOa bubmuoreka [{OK
IIPOJyKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO01as xapakTepuCcTUKa 3JIEMEHTOB bubnunorexa [JOK
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VA-rpynisl. A30T, pacnpocTpaHeHHE
B IIpUpPO/ie, GPU3HIECKUE U
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHuak, ero puznyecKue u

29 XHMHUYECKHUE CBOMCTBA, MOJTYUYCHUE U bubmoreia HOK
oY https://m.edso0.ru/00adf004
MIPUMCHCHUE
[IpakTuyeckas padora Ne 3 o Teme
30 «ITonyuenne aMmMuaka, U3y4eHHE €To bubmorexa HOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ husndeckue u bubnuoreka [IOK
XHUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U CONEN
aMMOHHS B KQUe€CTBE MUHEPATIbHBIX

32 nobOpennii. XuMH4YeCKoe bubmmorexa IIOK
yROOP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIei cpepl
COC/IMHCHHSIMU a30Ta
Docdop. Oxcun bochopa (V) u

33 (1)00(%)0 pHaa KI/ICJI((l))Ta (bQ)PII):;H(qez:KHe u bubmorexa [OK

p o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOIyYEeHHE
Hcnonp3oBanue pocharos B

34 KayeCTBE MUHEPAIbHBIX YA00pEHUH. bubnuorexa [JOK
3arpsi3HeHUE IPUPOHON Cpelibl https://m.edsoo.ru/00adfc20
tdbocharamu
VYraepon, pacpocTpaHeHIE B

35 pu I(; e gmlﬁlecxl;e 1 XUMUYECKHE bubamorexa [TOK

p P e https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuapl yriaepoja, ux Gusndeckue u bubnuorexa [JOK

XUMHYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6

DKOJIOTHYECKHUE TPOOIIEMBI,
CBsI3aHHBIE ¢ OKcHuaoM yriaeposa (IV)

37 VYroJbHas KUCIIOTa U €€ COJn bubmmorera [JOK
https://m.edsoo.ru/00aec006¢
[TpakTrueckas padota Ne 4 o reme

18 "[Tomy4yeHue yriieKucioro rasa. bubnuorexa [JOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHayanbHBIC TOHATHS 00
39 OpTraHNYECKHX BEIIECTBAX KaK O buGnnorexa [IOK
p https://m.edsoo.ru/00ae054¢
COEMHEHHSX YTIepo1a
40 Kpemnuwuii 1 ero coeqnuenust buGnnorexa [IOK
p https://m.edsoo.ru/00ac080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 SKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmorexa [[OK
«Baxxnemnre HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHUS
KonTponbhas padorta Ne3 no teme

. bubmuoreka [JOK
42 «Baxneimnine HeMeTaJIbl U UX
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO01mast xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAaJIJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKAsI KPUCTAJIINUECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKue CBOMCTBA
METAaJIOB

44 XYMHYECKHE CBOICTBA METAJLIOB. bu6mmorexka [JOK

DNEKTPOXUMHUECKUHN Psift

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c

HaIpsKEeHUH METAIIIIOB

OO61ue cnocoObl MOTyYEHUS
MeTaiuioB. CrutaBel. BeruuciieHust mo

45 aBHEHUSIM XUMUYECKHUX PEAKIINN bubmotera [IOK
M peakitii, https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puUMecH
46 TlousTue o KOppo3uU METAIIIOB bubmoreia HOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 eJIo e MeTa
IHenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcubl M TUIAPOKCUBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeTbHBIE METAIIITBI — bubmuoreka [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ael5¢e8
50 Baxneiiime coequHEHNS KaJIbIUI bubmotera [JOK
A 1 https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMAaTHU3aIUs
3HAHUHU
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
52
YCTpaHEHUS https://m.edsoo.ru/00ac1886
IIpakTuyeckas padora Ne 6 o Teme
53 "YXEcTKkoCTh BOABI M METOMEI €8 bubmorexa [IOK
\ a A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7|
JIEOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHA U bubnuorexa [IOK
TUApOKCUIa https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156

https://m.edsoo.ru/00ae1d86

OKcuapl, THAPOKCHUIBI U COJIU KEJe3a

Bbu6morexa [JOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O60611vleHI/Ie Y CUCTeMaTu3aIus
3HAHUI
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME bubnnoreka [JOK
«Baxueiume MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI»
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIH OUH U3
60 peareHToB J1aH B U30BITKE WIH bubnuorexa LIOK
COZIEPKUT IpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MPOIYKTa
peakiumn
61 O06o0011eHNe U cUCTeMaTU3aIUs
3HaHUI
KonTtponbHas padora Ne4 o teme
62 «Baxunelmme MeTauibl 1 UX
COCTUHEHUS
63 BemectBa u maTepuansl B bubmnoreka [IOK
IIOBCEIHEBHOU KU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHue bubnuorexa [IOK
OKpYKaroIei Cpeasbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B periennu bubnuoreka [IOK
IKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O6001IeHNE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUH

https://m.edsoo.ru/00ac0d0a



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86

67 PesepsHelil ypok. O60011eHue u | bubnuoreka [JOK
cUCTeEMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepubIiil ypok. O60011eHIE 1 | bubnmorexa [JOK

cUCTeMaTHu3alusd 3HaHUU

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c

YUYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT'O
IMPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I
YYEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxrmmmonepHoe o6mectBo «M3marensctBo «lIpocBemenue» * Xumus, 9 knacc/
["a6puensa O.C., Octpoymos WU.T'., Cnankos C.A., AKnnoHepHOE 00111eCTBO
«M3marensctBO «IIpocsemenne»

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

KoHTponbHo-u3MepuTenbHble MaTepuanbl. Xumus. 8 kinacc/CocT.
H.I1.Tpoery6oBa. — M.: BAKO, Xumus. 9 knacc: sugeoypoku.- OOO: OTKpbITHII
ypok, 2015. 8. Xumus. 9 kiacc: KOHTPOJIbHBIE U IPOBEPOUHBIE PAOOTHI K
yueonuky O.C.I"'abpuensna « Xumus.9xnace»/ O.C.I'abpuensn, [1.H.bepeskun,
A.A. Ymakos u ap.- M.: [lpoda.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://www.mon.gov.ru MunuctepcTBO 00pa3oBaHus U HAyKU

http://www.fipi.ru [Topran ®UITN — denepanbHbIii HHCTUTYT IIEIarOTHUESCKUX
n3Mepenuii http://www.uroki.net — pa3paboTku ypoKOB, CIICHApUU, KOHCIIEKTHI,

MOYPOYHOE TIAHUPOBAHUE;

POIII
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