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[NHOACHUTEJIBHAA 3AITNCKA

PabGouyass mporpamma mo XuMHM IS OOy4arOUIUXCA C 3aJE€PKKOM IICUXHYECKOTO
passutus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 00111€T0 00Opa30BaHuUs MOATOTOBICHA Ha
ocHoBe DefepalibHOrO TOCYIAPCTBEHHOIO 00pa30oBaTelbHOTO CTaHAApTa OCHOBHOIO
obmero o6pazoanust (Ilpukaz Munnpocsemnienus Poccun ot 31.05.2021 . Ne 287)
(mnanee — ®I'OC 0O0O0), DenepanbHON aAaANTUPOBAHHONW 00pa30BATENBLHON MPOTrPAMMBI
OCHOBHOro  of0miero  o0Opa3oBaHus il OOyYalOUIUXcs C  OTpaHUYECHHBIMU
BO3MOXKHOCTSIMU 3710poBbsl (IIprka3z Munnpocsemenust Poccun ot 24 HosiOpst 2022 1. Ne
1025), denepanpHOM pabouyel mporpaMMbl OCHOBHOTO OOIEro oOpa3oBaHHsS 10
ydeOHOMY TpenMeTy «Xumusi», denepanbHON TporpaMMbl BOCHHTAHHUSA, C Y4ETOM
pacmpesieJIeHHbIX IO KJlaccam MpOBEpSIEMBbIX TPEOOBAHHM K pe3yiabraraM OCBOCHUS
@denepanbHOM aJanTUPOBAHHONM 00pa30BaTENbHOW MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 11 0Oy4aroOlUXCAd C 3aJEP>KKOM TMCUXUYECKOTO PAa3BUTHSA U JIEMEHTOB
COZIEp’KaHUs, TMPEACTABICHHBIX B YHUBEPCAJIBHOM KOAM(PUKATOPE 1O XHUMHH,
Konnenmuu mnpenomaBanusi y4eOHOTro ImpeaMera «XHUMHS» B 00pa30BaTeIbHBIX
opranuzanusax PO, peanusyronmx 0CHOBHbIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.

[Iporpamma o xumum pazpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKON MOMOITU
YUUTENIO B CO3/JaHUU paboueil MporpaMmsl 1o y4eOHOMY TPEIMETY.

VyeOHbII peaMET «XUMHUA» BXOJIUT B MPEIMETHYIO 00J1acTh
«EcTecTBeHHOHay4HbIE TIPEAMETHI». B cHucTeMe eCTeCTBEHHOHAyYHOro O0O0pa3oBaHUs
XUMHS KaK Y4eOHBIN MpeaMeT 3aHUMAET BaXKHOE MECTO B MMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpPOBAaHUM HAYYHON KapTHUHBI MHpA, CO3AAHUM OCHOBHI XHMHUUYECKUX 3HAHUM,
HEOOXOUMBIX [IJI1 TIOBCEAHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO W 0OE€30MacHOTO s
YelloBeKa W OKpYy)Kalolled ero cpeasl oOpa3a JKM3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPBI.

YcenemHoCcTh M3y4eHHs XMMHUU CBSI3aHA C OBJIAJICHUEM XHUMHUUYECKHUM SI3BIKOM,
coOmoieHneM mpaBuil  Oe30macHOM pabOThl MPU  BBITIOJIHEHHH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHCIICHHBIX CBSI3€M XMMHUM C IPYTHUMU MPEIMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B C€0S1 OCHOBBI HEOPTaHWYECKON U OPTraHUIECKON XUMUHU.
['maBHOM uaeel mporpaMmsl SIBJISIETCS CO3/1aHKE 0A30BOTO KOMILIEKCA OTIOPHBIX 3HAHUI
M0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYalOIIMXCS U HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxanun 1aHHOTO Kypca IMPEACTaBICHbBI OCHOBOIOJIATAKOIINE XUMUYECKUE
TEOPETUYECKHE 3HAHUSA, BKIIOYAKOIINE HW3YYEHUE COCTaBAa U CTPOCHUS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALICHUN U ITYTE€W yIIPaBICHUS MU
B LIEJISIX TIOJIYUYEHUS BEIIECTB U MAaTEPHUAIOB.



TeopeTuueckyo OCHOBY M3Y4YCHHUS HEOPTaHUUECKON XMMUU COCTABIISIET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepmommnueckuii 3axkoH .M. MengeneeBa ¢ KpaTKuMU
CBEJICHUSIMU O CTPOCHUU aToMa, BHJAaX XUMHUUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B usyueHun kypca 3HauuTEeIbHAS POJIb OTBOJUTCS XUMUUYECKOMY DKCIIEPUMEHTY:
MPOBEJACHUIO TMPAKTUUECKUX U JITA0OpaTOpPHBIX paldOT, OMUCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COONIOCHUIO HOPM W TpaBWil Oe30macHod paboThl B
XUMUYECKON J1Ta00paTopuHu.

Peanuzanus naHHO# nporpaMMsl B MpoIrecce 00y4eHUs MO3BOJIUT 00YUYatOImUMCS
c 3IIP ycBOUTH KIIOYEBHICE XUMUUYECKHE KOMIIETEHIIMM W TOHSITh POJIb U 3HAUCHUE
XUMUU CPeIU JPYTUX HAYK O MPUPOJIE.

N3ydenne xumum crocoOCTBYeT (POPMHPOBAHHUIO Yy OOYYAIOUIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HaAOJIOACHUE, U3MEPECHUE,
AKCIEPUMEHT, MOJICJIMPOBAHKE), OCBOCHHUIO MPAKTHYECKOTO MPUMEHEHUS Hay4YHBIX
3HaHUW, OCHOBAaHHOTO Ha MEXIMPEIMETHBIX CBS3IX ¢ TpeamMeramu «OKpyKaronui
mupy», «®dusukay, «buonorus», «l'eorpadus», «Marematukay u (popMupyer
KOMIIETCHIIUM, HEOOXOIMMBbIC JUIsI TPOJOKEHUs oOpa3oBaHus B 00JIacTH
€CTECTBEHHBIX HaYK.

N3yuenne xumum cmocoOCTByeT pa3Butuiro y oOyuarommuxcs ¢ 3I0P
IPOCTPAHCTBEHHOTO  BOOOpakeHUSs, (YHKIMOHAIHHOW  TIpaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh W KPUTHYECKH aHAIM3UPOBaTh HMH(OpPMAIUIO, NPEICTABICHHYIO B
pasnuYHbIX (opMax. 3HAYUMOCTh MpEAMETa IJis Pa3BUTUSA KU3HEHHOW KOMIIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3aknrouaercs B yCBOGHHM OCHOBBI XMMHYECKHUX 3HAHUM,
HEOOXOIUMBIX [l TIOBCEAHEBHOM >KM3HHM; HABBIKOB 3/I0POBOTO U 0OE€30MaCHOTO Jif
YeJioBeKa U OKpYXarolled ero cpeibl obpasza Ku3HHU;, (POPMUPOBAHUM HKOIOTHYECKON
KYJIbTYpBI.

[Iporpamma oTpaxkaeT cojaepkaHue OO0ydeHHUs MpeaMeTy «XHUMHS» C y4eTOM
0Cco0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. OBnanenue yueOHbIM
PEeIMETOM «XUMUS» MPEACTABISIET OMPEACIICHHYIO TPYIHOCTh JIJIsi OOYYarOMIMXCS C
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBLHON JIEATEIIBHOCTH, TEPUOINICCKUMU
KOJIeOaHUSIMU BHUMAaHHUS, MAJIBIM 00bEMOM MaMSATH, HEIOCTATOYHOCTHIO OOIIEro 3amaca
3HAaHUM, MOHWXEHHBIM IIO3HABATEIbHBIM HHTEPECOM U HHU3KUM YPOBHEM PEYEBOTO
pa3BUTHAL.

Jlist mpeomoneHus TPYAHOCTEH B M3YYCHHHM YYEOHOTro mpeaMera «XuMUs»
HeoOXoauMa ajanrtanus o0beMa U Xapakrepa yueOHOro Marepualia K O3HaBaTEIbHbIM
BO3MOYHOCTSIM JTAHHOW KaTeropuu OOyYaronIuxcsi, y9eT WX OCOOCHHOCTEH Pa3BHUTHUS:
UCIIOJIb30BAaHUE AJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXKIPEIMETHBIX CBA3EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yyeHHH XuUMHM HEOOXOAMMO OCYIIECTBISATh B3aUMOJICUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuid Matepran PEKOMEHIYETCS M3y4daTh B MPOLECCE MPAKTUYECKOU
NeATeNbHOCTU. BO3MOXKHO BbIJIEJIEHUE OTJEIbHBIX YPOKOB Ha PEIICHHE 3a/lad B CBSI3U
CO CJOXXHOCTBbIO aHanu3a Tekcta oOyuvaromumucs ¢ 3[IP. Opranuueckoe eAMHCTBO
MPAKTUYECKON M MBICIUTEIbHON JAESTEIbHOCTH OOYYaIOIIMXCA Ha YpOKaX XUMUU



CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO 0a3MCHBIX XMMHUUYECKUX 3HAHHUHA U
ymennii. Ocoboe BHUMaHHE MPU U3YUCHUH XUMUHU YACTSACTCS M3YUYCHUIO «CKBO3HBIX)
MOHATUN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3aa9n U3y4eHus: yueOHOTO MpeaMeTa « XUuMUs»

O6mue uenu wu3ydyeHUs y4yeOHOro mnpeamera «XUMUS» MPEIACTaBICHbBl B
OenepanbHOil  paboyedt mporpaMme OCHOBHOro oOmero oOpazoBanusa. OnHu
aKTyaJu3upPOBaHbl C YYETOM HOBBIX IMPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
o0pa3oBaHus, HAMPABIEHHOCTH OOYyYEHMs] Ha pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
(dopMupoBaHue €€ HMHTEJUIEKTa M 00mell KyiabTypbl. OOydueHHE YMEHUIO YYUThCS U
OpOJ0JIKATh CBOE 00pa30BaHHE CaMOCTOSITENIbHO B HACTOSIIEE BpPEeMs SIBISETCS OAHOU
U3 BOKHEWIUX PyHKINN y4eOHBIX MPEAMETOB, B TOM YHCIE H « XUMHUH.

Hns oOyuatormmxcst ¢ 3IIP, Tak ke, Kak W JJi1 HOPMATHBHO Pa3BHBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOLIHUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JOMHUHHPYIOLIEE 3HaYCHUE TPUOOPETAIOT TaKUe 11U, KaK:

GopMHUpOBaHNE  HMHTEUICKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIICHUH, CIOCOOHOH aaanTHpPOBaThCs
K OBICTPO MEHSIOIIMMCSI YCIIOBUSIM KU3HU;

HANpaBIEHHOCTh OOYYEeHHMsS] HAa CHCTEMAaTHYEeCKOe NPUOOIIEHHE Y4YalluXcs K
CaMOCTOSITETTLHOW ITO3HABATEIIEHON NEeATETbHOCTH, HAYYHBIM U IPAKTUYECKUM METOJIaM
NO3HAHUS, (POPMHUPYIOITUM MOTHUBAIMIO U Pa3BUTHE CITOCOOHOCTEH K XHUMUH,

o0OecriedyeHne YCJIOBHM, CIMOCOOCTBYIOUIUX MPUOOPETEHUI0 00yUYarOIIMMHUCS
OTbITA PA3HOOOPA3HOU JESITEIILHOCTH, MIO3HAHKS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BUIOB
NEeSITENbHOCTH;

dbopMupoBaHre yMeHUN OOBSCHATH W OLICHUBATH SBICHUSA OKPYXKAIOIIEro MHUpa
Ha OCHOBAaHWMHM 3HAHUH U OIBITA, OJYUYEHHBIX MTPU U3YYCHUHU XUMUU;

dbopMupoBaHre y OOy4YaIOMIUXCS TYMaHUCTUYECKUX OTHOIICHWM, MOHUMAaHHUS
[IEHHOCTH XUMHWYECKUX 3HAHUM JUIsi BBIPAOOTKH DKOJIOTHYECKH IIEJI€CO00Pa3HOTO
MOBENICHUS B OBITY U TPYIOBOM NEATEILHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBBS U
OKPYXKAIOIIEH MPUPOTHON CPEIbIL;

pa3BUTHE MOTHBALlUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(UIIS U HANPABICHHOCTH JaJIbHEHIIIEr0 00yYeHHUs.

Kypc nanpasinieH Ha perieHue ciaenyomuX 3a1a4, 00ecneuynBaounX peaan3aluio
JMYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAO0B K OOYYEHHUIO XUMHHU
obyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUSA:

(GopMupoBaHUE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUNA O
BEIIECTBAX, UX MPEBPALIECHUSAX U MPAKTUYECKOM TPUMEHEHNH; OBJIaJICHIE MTOHATUIHHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;

OCO3HaHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKON Hayku Kak oOnactu
COBPEMEHHOTO €CTEeCTBO3HAHUS, XHMHUYECKUX NPEBpAIICHUN HEOPraHMYEeCKHX U
OpPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTUX SBICHUH >KMBOW M HEKHUBOW MPUPOIBL;
yriyOneHre npeCcTaBIeHui 0 MaTepruaIbHOM €IMHCTBE MUPA;



OBJIaJICHUE OCHOBAMHU XMMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh
U OOBEKTUBHO OIICHMBATh XU3HCHHBIC CUTYyallMW, CBSI3aHHbIE C XUMHUEH, HaBBIKAMU
0e30macHOro OOpallleHHs C BEIIECTBAMM, HMCIONb3yEMbIMU B IOBCEIHEBHON XU3HU;
YMEHUEM aHaJM3UpOBaTh M IUIAHUPOBATh HKOJIOTMYECKH O€30MacHOE IOBEIACHUE B
LEJSX COXPAaHEHUS 30POBbs U OKPY’KAIOILEH Cpebl;

(GopMUpOBaHNE YMEHUN YCTAaHABIMBATH CBSI3M MEXAY peaibHO HAOII0AaeMBbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOILIECCAMM, TPOUCXOSAIIMMHU B MUKPOMUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)X€ 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOWCTB;

npuoOpeTeHrne OMbITa MCIOJIB30BAHUS PA3JIMUHBIX METOJOB M3YyYECHUS BEIECTB,
HAOJNIONIEHUsT 3a WX TMPEBPAIICHUSIMU TPU TPOBEACHUU HECIOKHBIX XUMHUUYECKUX
AKCIIEPUMEHTOB C UCTIOIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

dbopMHUpoBaHUE TPEICTABICHUN O 3HAYCHUM XHUMHUYECKONW HAYKHM M PEIICHHUH
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJIEM, B TOM YHCJIE B MPEIOTBPAIIEHUN TEXHOTCHHBIX
U DKOJIOTUUECKUX KaTtacTpod.

OcoOennocTu 0T00pPa M afanTalMU Y4eOHOIr0 MaTepHuaJia no XuMumn

OOyuenue ydeOHOMY mpeaMeTy «XUMHUS» HE0OXOAMMO CTPOUTh HAa CO3JAaHUU
ONTUMAJIBHBIX YCJIOBUH JJII YCBOCHHUS MPOTPAMMHOr0 MaTepHayia 00y4YaromUMUCS C
311P. bosbiioe BHUMaHWE AOMKHO OBITH YIEJIEHO OTOOpY Y4eOHOTO Marepuaia B
COOTBETCTBHM C MPHUHIIMIIOM JOCTYIMHOCTU MPH COXPAaHEHUHU OOIIero 6a30BOro ypoOBHS.
OH [OJDKEH MO COAEp)KaHUI0 U 00BEMY OBITH aJanTHUPOBAHHBIM JIJIsi O0YYaIOUIUXCS C
3IIP B cOOTBETCTBUM C UX OCOOBIMU OOpa3zoBaTeIbHBIMU MOTpeOHOCTAMH. ClemyeT
o0JIerunTh OBJIAJieHHe MarepuaioMm oOyyatomumuca ¢ 3I[IP  mocpenctBoM ero
JETAIBHOTO OOBSICHEHUS! C CUCTEMATUYECKUM TMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B IPUMEHEHHH 3HAHWI C KCIIOJb30BAaHUEM MPUEMOB AITOPUTMU3AIMNU U BU3YaJbHBIX
OT0p, 00y4YEHUsI CTPYKTYPUPOBAHHUIO MaTepHaia.

Bonbiioe 3HadeHue A MOJHOIIEHHOTO YCBOEHHUS Y4eOHOro maTepuaja MMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, MU3y4yaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMH TipenMeTamMu  kKak «['eorpadus», «DPuszukay, «buomorus». I[lo3Bossis
paccMaTpuBaTh OJWMH M TOT e Y4eOHBIH MaTepuand C pPa3HBIX TOYEK 3PEHUs,
MEXIPEAMETHBIE CBSA3H CIHOCOOCTBYIOT €ro JIy4IlIeMy OCMBICIEHHUIO, 00jiee POYHOMY
3aKPEIUICHUIO TIOJIyYCHHBIX 3HAHUM U MPAKTUYECKUX YMECHUMU.

[Ipu moATrOTOBKE K ypOKaM Yy4YUTENb JOJDKEH MPEeIyCMOTPETh (POPMUPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIAaTh N3y4aeMbIil MaTepua,
IUIAHUPOBATh MPEACTOSIIYI0 paldoTy, OCYIIECTBISTh CaMOKOHTpOJib. Heobxoaumo
MOCTOSIHHO ~CJICIUTh 3a TPAaBWIBHOCTHIO pPEUeBOTO OQGOPMIICHUS BBICKAa3bIBAHUHN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMU TOBEJAEHUS U AEATENbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOXKXEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIUM CTPOXKAWIINNA KOHTPOJb
COOMIOICHUST TIPABIJI TEXHUKHA O€30MaCHOCTH TP MPOBECHUH JIA0OPATOPHBIX paboT B
XUMUYECKOM KaOUHETE.

IIpumepHbie BUABI AeATeabHOCTH oOydarwmmxcs ¢ 3IIP, o0yciaoB/ieHHbIe
0co0bIMHU 00pa30BATEIBLHBIMHU MOTPEOHOCTAMH U 00ecreYHBAIONIHE OCMbICJIEHHOE
O0CBOEHHE COJIePKAHNU 00Pa30BaHUA MO NMpeaMeTy « XUMHA»



Copnepxxanue BUAOB JesTenbHOoCcTH oOywaromuxcs ¢ 3IIP Ha ypokax Xumuu
onpezensieTcss Ux ocoObIMU OOpa3oBaTeNbHBIMU NOTpeOHOCTSIMHU. [lomMuMO MmUPOKO
ucnosibdyembix B @OII OOO ob6mux 1jisi Bcex 00y4arolMXCsl BHJIOB JESTEIbHOCTH
CleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEeUU(PUUYHBIC [Ji1 JaHHOW KaTeropuu
oOy4aromuxcs, s 00ecreyeHus: OCMBICIEHHOTO OCBOEHHUS COJEpKaHUs 00pa3oBaHUs
[0 TPEAMETY: YCHUJIEHHE MPEAMETHO-INIPAKTUYECKON IEATEIIBHOCTH C aKTUBHU3ALKEH
CEHCOPHBIX CHCTEM; YEPENOBAHUE BHUJIOB JAEATEIBHOCTH, 3aJICUCTBYIOIIUX Pa3IUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTEpHala C OMOPOM Ha alrOPUTM; «IIOLIArOBOCTHY B
M3YYEHUH MaTepuala; UCIOIb30BaHUE JOTOJHUTEIBHOW BU3YyaJIbHOM OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbI, 111a0JI0HbI, OTIOPHBIE TabuIIbl). Jlns pazButus y oOyvaromuxcs ¢ 3[1P
yMEHHUS JeJlaTh BBIBOJbI, (OPMHPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHUS
HEOOXOJIMMO HCIIOJIb30BaTh OMOpHBIE ciioBa M kiumie. Ocoboe BHUMAHUE CIETYET
yIeTUTh OOYYEHHMIO CTPYKTYPHUPOBAaHHIO MaTepuaja: COCTABICHHE PUCYHOUYHBIX U
BEepOAJIbHBIX  CXEM, COCTaBlieHWe TalJMIl, COCTaBJIEHHE KJIACCU(PUKALUU C
0003HaYCHHBIMU OCHOBAHUSMHM JIJIs KJIACCU(PUKAIIMU M HATOJHECHHE MX MpUMEpaMu U
APp-

[IpumepHas Tematndeckass U TEPMUHOJIOTHYECKas JeKcuka cooTBeTcTByeT DOII
000.

Hns oOyuaronuxcs ¢ 3IIP cyimecTBeHHBIMU SBIISIIOTCS TMPHUEMBI pabOThI ¢
JEKCUYECKUM MaTtepuaioM 1o mnpeamety. [IpoBoauTcs crnenuanbHas paboTa 10
BBEJICHUIO B AaKTHBHBIN CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3yyaembie TEpMHUHBI BBOJASTCS Ha TMOJMCEHCOPHON OCHOBE, 00s13aTeibHA BU3yallbHas
HOJIIEPIKKA, alITOPUTMBI PabOTHI C ONPEIEIICHUEM, OTIOPHBIE CXEMbI IS aKTyalu3aluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XuMusH» B y4eOHOM IUIaHe

B coorBerctBUM ¢ ®DenepatbHBIM  TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OO0IIero oO0pa3oBaHUsl Y4eOHBIH MpeaMeT «XUMUS» BXOIUT B
npeaIMeTHy0 005acTh «EcTecTBeHHOHAay4YHBIE MPEAMETHD U SIBISIETCS 00S3aTEIbHBIM
IUTSl UBYYEHUSL.

Y4eOHbIM MIaHOM Ha €€ u3ydyeHHe oTBeleHO 136 ydeOHbIX 4acoB — 1Mo 2 4 B
Heneo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxanue yyeOHOro mpenmera «XuMHs», IpeAcTaBieHHoe B DenepabHON
paboueit mporpamme, cootBeTrcTByeT @PI'OC OOO, pa3paboraHo ¢ y4yeTOM
@denepanbHO  OCHOBHOM  00pa3oBaTeNbHONM  MPOrpaMMbl  OCHOBHOTO  OOIIIETO
oOpa3oBaHHsA 10 Yy4eOHOMY TIpeaAMeTy «XUMHUs», COOTBETCTBYyeT DeaepanbHoi
aJanTUPOBAaHHOM OCHOBHOM 00pa30BaTENbHOW MpPOrpaMMe OCHOBHOIO  OONIEro
o0pa3oBaHus 00YUAIOMIUXCS C 3aJIEPIKKOM MICUXUIECKOTO Pa3BUTHA.

COJEPXAHUE YUEBHOTI'O IIPEJAMETA «X1UMUS»

COIAEPXAHUE OBYUYEHHMS B 8 KIIACCE

HepBOHa‘-IaJ'IBHBIC XUMHNYCCKHUC ITOHATHA

[Ipenmer xumun. *Ponp xuMuuM B KH3HM denoBeka.™ Tema u  BemiecTna.
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du3nYeCcKue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XHUMUSA B CUCTEME
Hayk.* UYwucTteie BemectBa U cMmecd. CnocoObl pazneneHuss cmeced. I[lpaBuna
0e30omacHOro oOpalleHus ¢ BEMECTBaMU U J1a0opaTopHbIM 000pyaoBaHueM. *[loHsTHe
0 METOJax MO3HaHUS B XUMHHU. *

ATOMBI U MOJIEKYJIbl. XUMUYECKHE DJIEMEHThl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
aneMeHTOB. OTHOCHUTENbHAs aTOMHAsi Macca. [IpocTeie U ca0XKHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢popMyna. BalleHTHOCTh aTOMOB XMMHMUYECKHX 3JIE€MEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAas MOJIEKYyJsipHas Macca. MaccoBas
JI0J11 XUMUYECKOT0 3JIEMEHTA B COSJIUHEHUU.

dusnyeckne W XUMHYECKHE SBJICHUSA. XUMHUeckas peakuus. [Ipusnaku
XUMUYECKUX PEaKIUi. YpaBHEHUS XUMHUYECKUX PEaKIUN. 3aKOH COXPAHEHHUS MacChl
BenlecTB. Knaccupukanuss XMMHYECKMX peakuuid (COeIMHEHHMs, pa3oKEHHUs,
3aMeIeHus, oOMeHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYNIOH, C MpaBUIaMU
paboThl B JIaOOpaTOpUU W MpuUEMaMH OOpallleHUsi C JIA0OPaTOPHBIM O00OPYIOBAHHEM;
U3y4eHHE U OINucaHue (PU3NYECKHX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIECTB;
HabOoIeHne Gpu3nyeckux (TUIaBlIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE U KOHJIEHCAIIUS BOJbI) U XUMHUECKHUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOU
IIPOBOJIOKH, B3aMMOJECHCTBHE MeEJa C KHUCIIOTOW) SIBICHWM, HAOJIIOJIEHWE U OIHCAHUE
PU3HAKOB TMPOTEKAHHUS XUMHUYECKHX peakuui (pasjoKeHUEe caxapa, B3auMOJIEHCTBUE
CEpPHOM KHUCIOTHI ¢ XJopuaoM Oapusi, pasnoxkenue rtuapokcuna memu (1) mpu
HarpeBaHuM, B3aUMOJICHCTBHE *kele3a ¢ pacTBopoM conu menu (II));uzydenue cnocoOoB
paszzenenus cMecel (C MoMOIIbI0 MarHuTa, GUILTPOBAHKE, BhITAPUBAHKE, TUCTUILISIINA,
xpomaTorpadus), MpoBeJCHHE OYMCTKHA TMOBAPEHHOW CcoJM; HAOIOJCHUE W OINHUCAHUE
pPE3yNbTaTOB TIPOBEJCHUS OIbITa, WJUTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAacChl;
CO3/IaHKE MOJIeJIe MOJIEKYJ (I1apOCTEP>KHEBBIX).

Baxuenmue npencTaBuTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kwuciopon — 3J€MEHT U MPOCTOE
BemecTBO. Haxoxknenue kuciopoaa B mpupojae, PU3ndecKue U XMMHUYECKHE CBOMCTBA.
Peakuuu ropeHusi mpoCThIX U CHOXKHBIX BeniecTB. CrocoObl MOTyYeHHs] KUCIOpOaa B
naboparopuu *u nmpomsilnieHHOCTU. * [Ipumenenue kucnopoaa. Ilonsitue 06 okcuaax.
KpyroBopot kucnopoaa B mpupoae. *O30H — amioTporiHas MoauGUKaIsa KUCI0poa.

TemnoBoit 3 PexT XUMUIECKON peakiiuu, TEPMOXUMUYECKHE YPABHEHHUS, K30~ U
SHIOTEPMHUYECKHE peakuu. TOIIMBO: Yyroiib U MEeTaH. 3arpsA3HEeHHUE BO3/yXa, YCUIICHHE
MapHUKOBOro 3¢ dekra, pa3pylieHue 030HOBOTO CIIOS. *

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxaeHnue Bogopona B mpupoJe,
duznueckne U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICHCTBHS C HEMETaUIAMH 1
OKCUJaMU METAJIOB), TPUMEHEHHE, *crmocoOnl momydeHus.* [loHsTHe o KucioTax u
COJISIX.

KonnuectBo BemectBa. Monbs. MoisipHas macca. 3akoH ABoraapo. MonsipHblii
00BEM ra3oB. PacueTsl no xumudeckoit popmyse. Pacuersl MacCcoBOM 101 XUMUUYECKOTO
AJIEeMEHTa B COEIMHEHHH, KOJIMYECTBA BEILIECTBA, MOJSPHONU MAcChl, MOJSIPHOTO 00beMa



ra3zoB. Pacu€rel 10 XUMHYECKUM YPaBHEHUSAM.

*@uznueckue cBoicTBa BoAbl. * Boxa. Ee cocras, ctpoenue u monekyinsl. *Boa
Kak pacTtBoputenb.® PactBopbl. *IIoHsATHE O HACBHILIEHHBIX W HEHACHIIICHHBIX
pactBopax. llonsitTue pacTBOpUMOCTM BewlecTB B Boje.* Pacuer maccoBoil monu
BellleCTBA B pacTBOpe (MPOLICHTHAash KOHIIEHTpalus). MaccoBasi 70Jis BellecTBa B
pactBope. *XuUMHUYECKHE CBOMCTBA BOJBI (pa3jiOKEHUE, PEaKIUU ¢ HATPUEM, OKCHJIOM
Kasblus, okcuaoMm cepbl (IV) peaknuu ¢ MmeTayuiamu, KUCJIOTHBIMA M OCHOBHBIMHU
okcunami). [lonstue 06 ocHoBaHuAX. Poib pacTBOPOB B MPUPOJIC U B KU3HHU YEJIOBEKA.
KpyroBopor Boxbl B mpupozae.* 3arpsA3HeHHe NpUpOAHbIX Boa. OXpaHa M OYMCTKA
IPUPOTHBIX BOJI.

Baxneitiue  kmacchl  HeopraHudeckux  coeauHeHui.  Knaccudukarus
HEOpraHuueckux coenuHeHuil. Oxkcunapl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, Hecoleobpa3ytolme - Ha npuMepe okcuaa yriepoaa (I1I) u
okcuna azora (II)), Homenknarypa.* *IlonyueHue* u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammojeiicTBUEe C BOJIOM, KucioTamu, mienodamu). OcHoBanus. Knaccudukarmms
OCHOBAaHMH: MIEJIOYM W HEPACTBOPHMMBIE OCHOBaHUA. HoMEHKIaTypa OCHOBaHUIl.
dusnyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICMCTBHUE C OKCHIAMU
HEMETAJIOB, KUCJI0TaMH, cojisiMu). *[lonydeHne ocHOBaHUM. *

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, (HU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METaZIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMH, Ha TIpUMEpPEe COJSHOH W CEpHOM KHUCIOT), *crmocoObl mosydeHus.* Psin
aktuBHOocTH MeTauioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa CoOJIEH,
*CrmocoOBl MOJTyYeHH *, B3aUMOJIEHCTBUE COJICH C MeTallllaMU, KUCIIOTaMH, IIeJI0YaMHu
U COJISIMHM, TPUMEHEHUE.

[TonsiTue 00 amdoOTEpHBIX THAPOKCHUIAX (HA MpUMEpe NMHKA U FarOMUHUSA*):
*XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMM U IIEI0YaMHU, PA3JIOKEHUE TIPU
HarpeBaHuM) U MojiyyeHue. *

I'eHetndeckas CBsI3b MEXJYy KjlaccaMd  HEOPraHMYECKUX  COCIUHECHUH.
['eneTnueckue psabl.

XUMHUYECKUN IKCTIEPUMEHT: KaU€CTBEHHOE OIPE/ICICHUE COAEPKAHUS KUCI0POia
B BO3/lyX€; MOJYYEHUE U U3yUYCHHUE CBOMCTB KHUCIOPO/Ia; HAOII0IEHHE B3aUMOJICUCTBUSA
BEILIECTB C KUCJIOPOJAOM U yCIIOBHSI BO3SHUKHOBEHUS U IIPEKpAICHUs TOpEHUs (IoxKapa);
03HAKOMJIEHHE C 00pa3laMH OKCHJIOB M OMMCAHHME WX CBOMCTB; MOJIYYEHUE U U3YUECHUE
CBOKMCTB BOJIOpoJia (TOpeHHne); HaOII0eHHEe 00pa3lloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HCCIIeIOBAaHUE OCOOEHHOCTEW PAacTBOPEHHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOM MACCOBOM JIOJ€d PACTBOPEHHOIO
BEIIIECTBA; B3aMMOJICMCTBHE BOABI C MeTalylaMH (HaTpUEM U KajabliueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPHUATIOB); OIpPEJEICHUE PACTBOPOB KHUCIOT M IIETOYEH ¢
MOMOIIBI0  MHJIMKATOPOB; HCCIIEJOBAaHUE OOpa3lloB HEOPTaHWYECKUX  BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOJIOJEHHWE H3MEHEHHS OKPACKU HHJUKATOPOB B PacTBOpax
KHUCJIOT ¥ Iesiouei; n3yuenne B3aumojaeictBus okcumaa meau(Il) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCJIOT C METAJJIAMH, PEAKIMI HeUTpanu3aluu; MoaydeHrue HepacTBOPUMBIX
OCHOBAaHMM, BBITECHEHME OJIHOTO MeETajia JPyTMM W3 pacTBOpa COJIA;, PELICHHE
AKCHEPUMEHTAIBHBIX 3ajady 1o TemMe «BaxHeiline Kiacchl HEOPraHMYECKUX



COETUHEHUN .

ITepuonnueckuii 3akoH U Ilepuoanyeckas cucteMa XUMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKAs CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH.

[lepBbie MOMNBITKH KJIaCCU(PHUKAIUN XUMUYECKHUX 37eMeHTOB. [ToHsiTHE O rpymnmax
CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE M ILETOYHO3EMENbHbIE METallbl, TaJOreHBI,
MHEpPTHbIE Ta3bl). *ONeMeHTbl, KOTOopble o00pa3yloT amM(pOTepHblE OKCUABl U
TUAPOKCUIBL. *

Ilepuognueckuii 3akoH. Ilepuoanueckas cucTEMa XHUMHYECKUX DIIEMEHTOB
J1. 1. MeHnneneesa. KopoTkonepuonnas U * NIMHHOTIEpUOAHAS * bopmbl
[Tepuonuueckoin cucrtembl xumuueckux snemeHToB [[. WM. Menneneesa. Ilepuonsl u
rpynmnbl. PU3NYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. *M3oromnbl.* Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XxuMHUEeCKUX eMeHTOB [lepuoanyeckoi
cucteMmbl J[. I. MeHaeneeBa. XapakTepuCTHUKa XHMHYECKOTO JJIEMEHTA IO €r0
nonoxeHuto B llepuonnueckon cucreme 1. . Menneneena.

*3aKOHOMEpPHOCTH W3MEHEHHSI CBOMCTB 3JIEMEHTOB MAaJIbIX MEPHUOJ0OB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOro (MOPSAKOBOTO) HOMepa 3HauyeHHE
Ilepuognueckoro 3akoHa u Ilepuonnueckodl CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [[. 1. MeHneneeB — yu€HbIil U rpakgaHuH. *

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHasT ¥ HEMOJSIPHAsl)  CBA3b.
*JJIeKTPOOTPULIATETBHOCTh ATOMOB XUMHYECKUX AJIEMEHTOB.* VIOHHAsI CBA3b.

Crenenp oxucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccs
OKHUCJIEHUS U BOCCTaHOBJEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI HKCIIEPUMEHT: M3y4YeHHEe OOpa3loB BEIIECTB METAIOB U
HEMETAJIJIOB; B3aUMOJECHCTBHE TMJPOKCHA LUHKA C PacTBOPAMM KHUCIOT U LIEJIOYEH;
IPOBEAECHUE ONBITOB, WLIFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuu pas3ioKeHUs, COCTMHEHUS).

MexnpeaMeTHbIE CBA3U

Peanuzamuss MeXNpeIMETHBIX CBS3€H MpPH HU3YyYEHUHM XUMUHU B 8§ Kiacce
OCYIIIECTBIICTCS 4Yepe3 MCIIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHATHH,
TaK W TMOHITUN, SBJISIOMIMXCS CUCTEMHBIMH JIJIS OTJEJIBbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBIE TOHSATHSA: HAydHBIH (paKT, TUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CHHTE3, KiIaccu(uKamms, NepuoNIHOCTh, HAOIIOACHUE, SKCIICPHUMEHT,
MO/JIeIUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

®dusukKa: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, W30TOIbI,
PaIUOAaKTUBHOCTh, MOJICKYJa, OJJCKTPUYECKUN 3apsj, BEIIECTBO, TeI0, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBa, Ta3, (PU3MYECKUE BEIMYHMHBI, €IUHUIIBI U3MEPEHHUS,
KOCMOC, IJIaHeThI, 3BE3/1b1, COJIHIIE.

buonorus: dortocunTes, apixanue, ouocdepa.
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I'eorpadus: atmocdepa, rugpochepa, MUHEPATIBI, TOPHBIE MOPOABI, IMOJIE3HBIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYYEHMUS B 9 KJIACCE

BemecTtBo u xumuueckas peakius

Ilepponnueckuin 3akoH. llepuonuueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWCTB
XUMHUUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KM, KaJIblUd U UX COCIMHEHUU B
COOTBETCTBUU C MOJOKEHUEM 3J1eMEHTOB B [leproanueckoil cucTeMe U CTPOCHUEM HX
aTOMOB.

Ctpoenune BellecTBa: BHJAbI XUMHUYECKOMW CBSI3U. THUIBI KPUCTAIIIMYECKUX
pEIETOK, *3aBUCUMOCTH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUA
XUMUYECKOMU CBS3U. *

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXTyHapOIHAS U
TpUBUAJIbHAS ). XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KiIaccaM
HEOPraHWYECKUX COCJIMHCHUM, TeHETUYECKas CBA3b HCOPTaHMYECKUX BEIIECTB.

Knaccupukanmss XUuMUYECKUX PEakIuil 10 pa3IMuHbIM MpHU3HaKaM (110 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (eKTy, M0 U3MEHEHUIO
CTEMEHEW OKHUCJICHUS XUMHUYECKHX OJJEMEHTOB, *I0 O00paTUMOCTH, IO Y4YacTHIO
Karanuzaropa).* OK30- U DJHIOTEPMHUYECKHUE peaKIUu *TepMOXUMHUUYECKHUE
ypaBHEHUS. *

*[lonsiTue 0 CKOPOCTH XUMHYecKoW peakiuu. [lonsate o0 00paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHsATHE O TOMOTeHHBIX U TETEePOTEeHHBIX
peakusax. [Tonsitue o xumuyeckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHS.
@aKTOpBhl, BIUSAIOIINE HA CKOPOCTh XMUMHUYECKON PEAKIUU U MOJ0KEHUE XUMHUYECKOTO
paBHOBecHSI. *

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN Oastanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiiuu. CocTaBI€HUE YpaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIMI C UCTIOIB30BAHUEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust ANEKTPOIUTHYECKON IUCCOUUALMU. DIEKTPOIUTUYECKAsT THCCOLMAIIUSL.
OJIEKTPONMTHI U HEJJIEKTPOJUTHL. KaTHOHBI, aHMOHBL. *MexaHu3M JHCCOIUAIUU
BEIIECTB C pA3JIMYHBIMU BHJIAMU XUMHUYECKOM CBs3u. [loHstne o creneHu
nucconuanuu. * CUIIbHBIE U CIIa0bl€ AJEKTPOJIUTHI.

Peakiniuu monHOr0 0OMEHa. YCIIOBHS NMPOTEKAHHUS peaKIuii HOHHOTO OOMeHa 10
KOHI[A. [loHbIE M COKpALIEHHBIE MOHHBIE YPABHEHUS peakiui. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMH M COJIE B CBETE€ MPEJACTABICHUA 00 BIEKTPOIUTHUYECKON
nucconuanun. Cpena pactBopa. KauecTBeHHbIE peakllMd Ha KaTUOHbI M AHUOHBI:
XJopua-, Opomua-, uoauaA-, cyiabdar-, kapOoHaT-, cuUIMKaT-, ¢ocdaT- aHUOHEHI;
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJIbLIMsi, allOMUHUA, kene3a (2+) u
(3+), menu (2+), uMHKA, TIPUCYTCTBYIOLKME B BOJAHBIX PaCTBOpaXx.

XUMUYECKUA HSKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMUA KPUCTAIIMYECKUAX
PEIETOK HEOPraHUYECKUX BEIECTB — METANIOB U HEMETa/uioB (rpadura v aaMmasa),
CIOKHBIX BEIECTB (XJOpUJa HaTpusi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
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XUMUYECKOM peakIMu OT BO3JCUCTBUSI Pa3IUYHBIX (PAKTOPOB; HCCIEAOBAHHE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOLMALIMMA KUCIIOT, IIeT0uel 1
comeil  (BO3MOXKHO  WCIIOJIb30BAHHE  BHJIEOMATEPUATOB); IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUsS] PEeaKIuid HOHHOTO oOMeHa (0Opa3oBaHHE
Ocajika, BBIJICIICHHE Ta3a, 00pa30BaHHWE BOJBI); OIMBITOB, WLTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBHUTEIILHBIX ~ peakiuii  (TOpEeHHe, PpPEeaKIuu  PasIoKCHMUS,
COCIMHCHHUS); PACIIO3HABAaHUE HEOPTraHWYECKHX BEIICCTB C TMOMOIIBI0 KadyeCTBEHHBIX
peakinii Ha NOHBI; PEIICHUE SKCIICPUMECHTAIBHBIX 3a/1ad.

Hemerainnbl u ux coeTuHeHUS

O6mass  xapaktepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3UYECKHE CBOWCTBA MPOCTHIX
BEI[ECTB — TaJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOJCHCTBUE C
MeTajulaMu, HeMeTalUlaMd —  BOJIOPOJIOM W KHUCIOPOJIOM,  *miemodamu™).
XnopoBogopos. CoJistHast KUCI0Ta, XAMUYECKUE CBOIMCTBA, *mosydeHue™, mpuMeHeHHeE.
*JleficTBHE XJI0pa M XJIOPOBOJOPO/Ia HA OPraHU3M uesloBeka.* BakHelue XJIopuasl U
WX HaX0XJEHUE B MPUPOJIC.

O6mass xapaktepuctuka dJeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIC CTETICHH OKUCIICHUS.

Crpoenne U (pU3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJA U CEPBI.
AnnoTpornHble  MOAU(MUKAIMU KUCIOpOJa U Cepbl. XHUMHYECKHE CBOMCTBA CEpPbI
(B3auMogeiicTBue *c HemeTalmlaMu® — BOJOPOJAOM U KHCIOPOIOM, METajllaMH,
*KOHIEHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOIOPOJI: CTPOCHHUE,
¢usznueckre U XUMHUUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA).
Oxcupibl cepbl Kak MPEeACTaBUTENN KUCIOTHBIX OKcUI0B. CepHasi KUcioTa: pu3nyeckue
U XUMHYeckue cBoiicTBa (oOmme u crnenuduueckue). Comu CEpHOUW KHUCIOTHI,
KayecTBEHHas peakuus Ha cynbdar-uoH. CepHucras kuciora. *XuMUYECKUE peaKIuu,
JeXKalue B OCHOBE TMPOMBINIJIEHHOTO CHoco0a TIONy4YeHUsT CEpHOW KHCIOTHL *
Haxoxnenue cepsl u €€ coequHeHul B mpupoje. [Ipumenenre cepol U €€ COeIMHEHUN B
OBITY M B TMPOMBINUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKAIoleH Cpelbl
COCIMHEHUSMH CePbhl (KHCIOTHBIC JTOKIH, 3aTPA3HEHUE BO3/IyXa H BOJOEMOB), CITIOCOOBI
€ro MnpeaoTBpaIieHus. *

OO6miast xapakTepucTHKa 3yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aToMOB a3oTa u ¢ocopa, XapaKTepHBIE CTEIICHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B TPHUPOAE, (PUINYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMozeiicTBUE € MeETaulaMd M HEMETaulaMd - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopotr a3ora B mpupome. AmMMuak: (u3mdeckne W XUMHYECKHE CBOMCTBA
(oKHuCIEeHuEe, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpa), *MOdydyeHHE™® W IPUMEHEHHE.
Conmm amMOHMS: coCTaB, (u3myeckne W XUMHYECKHE CBOWCTBA (paslo)KeHHE,
B3aMMOJICUCTBUE CO LIeJIoYaMH), npuMmeHeHue. KauecTBeHHass peakiusi Ha HMOHBI
aMMOHHUsI. A30THas KucCloTa, €€ (u3nuecKkue M XHUMHUYECKHE CBOICTBa (00mIMe u
cneuuduyeckue), *nomydyenue.* Hutpatsl (pasznoxeHue). A30THUCTass KHUCIOTA.
Hcnonp3oBanrne HUTPATOB M COJIE aMMOHHMS B Ka4eCTBE MHHEPAJbHBIX YyIOOpEHMIA.
*XUMUYeCKoe 3arpsi3HEHHE OKpYKarolled cpelbl COSUHEHMSIMU a30Ta (KUCIOTHBIE
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JIOK]IH, 3arpsI3HEHHE BO3/TyXa, MOYBLI U BOJOEMOB). *

®docdop, *amnorponHsie Moaudukauuu pocdopa,* PpuznUecKkrue U XUMUYECKUE
CBOMCTBa (B3aMMOJEHCTBHE C MeETaUlaMU, HEMeTaulaMHu, *KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kucinotamu).* Oxcun ¢ocdopa (V), oprodocdopnHas kuciora:
¢usznueckre U XMMHUYECKUE CBOICTBa, *momydeHue.® *IloHsiTHE O MUHEpaIbHBIX
ynoopenusix: HUTpatel U Qocdatbl. [loHATHE O KOMIUIEKCHBIX ynoOpeHusx.* OOias
XxapakTepucTuka 3nemMeHToB [VA-rpynnel. OcOOEHHOCTH CTPOEHUSI aTOMOB YIJIepoia U
KpeMHUsl. BajJeHTHOCTh M XapaKTepHbIE CTENEHUW OKHUCJICHUS aTOMOB yriepojaa u
KpeMHus. PacnipocTpanenue yriaepoja B IpUpoe, XapaKTepHbIE CTEIIEHU OKUCIEHHUS.

VYrnepon, amtorponsble Momudukanuu (rpadut, anmas), ¢(U3HMUYECKUE U
XUMUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB (B3aUMOJCHCTBHE C  MeETaJJIaMH,
HEMeTaJlJIaMU, *KOHIEHTPUPOBAHHBIMHM a30THOM M CEPHOM Kuciaotamu)*. AmcopOrus.
Kpyrosoport yriepona B npupozae. Okcunabl yriaepojaa, ux Gu3n4ecKkue U XMMUYECKHUe
CBOICTBa, TOJIydYeHME U MPUMEHEHHE, JIeWCTBME HAa  OpPraHU3M  4YeJOBeKa.
*Jkonmoruueckre MpoOieMbl, CBs3aHHBIE C oKkcugoMm yriaepoxa(lV); rumotesa
IJI00AJIBHOTO TOTEIUVICHUST KJIMMaTta; MapHUKOBBIM 3P ¢deKT.* YronbHas KUCIOTa U €€
coiit, uX (QU3NUEeCKue W XUMHUYECKHE CBOWCTBa, *mojaydeHWe W TpUMEHEHHeE.™
KauecTBenHnass peakuusi Ha KapOOHaT-MOHBI. lMcmosnb3oBaHue KapOOHATOB B OBITY,
MEJIUIIUHE, TIPOMBITIUICHHOCTH M CEJILCKOM XO3SMCTBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKUX
COEMHEHU yriepoja (Ha ImpUMEpe METaHa, ITUJIEHA, 3TAHOJA, YKCYCHOM KHCIOTBHI.
*Ux coctaB M XuMmH4eckoe cTpoeHue. Kiaccudukaiuss OpraHUYecKUX BeEIIecTB.*
[lonsiTue 0 OMONOTMYECKM BaKHBIX BEIIECTBAX: >KHpax, Oelikax, yrieBojax — M HX
POJIM B KW3HU 4YelloBeKa. *MarepHallbHOE€ €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKHUX
COeTMHEHUM. *

Kpemnuii, ero ¢usmdeckue W XHMHYECKHE CBOWCTBAa (Ha TIpUMeEpe
B3aMMOJICHCTBUS C METAJUIaMH M HEeMeTalllaMH), *mojgydeHue™ W TpUMEHEHHE.
*CoenuHenus: kKpeMHus B npupoze. OOmuue npeacraBieHus: o0 okcuae kpemausi(IV) u
KpeMHuEeBOW kucnote. CuukaThl, (GU3NIECKUE U XUMUYECKHUE CBOMCTBA, MOJIYYCHHUE U
npuMeHeHrne B  OBITY, TMPOMBIIUIEHHOCTH (B  MEIAUIIMHCKOH, AJIEKTPOHHOM,
CTPOUTENbHOW U [p.). BaxkHelue cTpoWTelbHbIE MaTepHallbl: KEpaMHUKa, CTEKIO,
LIEMEHT, 0eTOH, *kese300eToH. [IpobieMbl 6e30macHOro UCOIb30BAHMS CTPOUTENBHBIX
MaTepuagoB B MOBCEAHEBHON KU3HU. *

XHUMHUYECKUI 3KCIEPUMEHT: H3y4YEeHHE OOpa3l0oB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISSHOM KHCJIOTBI; IIPOBEJACHHUE KAUYECTBEHHBIX PEAKUUU HA XJIOPUA-WOHBI U
HAOJIOICHUE TMPU3HAKOB WX TPOTEKAHUS; OMbBITHI, OTpaXKaromme (QU3NUecKue W
XUMUYECKUE CBOMCTBAa TaJOT€HOB M HMX COECIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJIEHHE C oOpa3liamMyd  XJOpUIOB (TaJOT€HHUIIOB);
O3HaKOMJIEHHE ¢ oOpa3naMu cepbl U €€ COCIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEpHUAIOB); HAOIIOJEHHE Mpoliecca OOYIIIMBaHUS caxapa IMOJ JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI; U3yUCHUE XUMHYECKUX CBOMCTB pa30aBiIeHHON
CEpHOI KUCIIOTHI, MPOBEJICHUE KAYECTBEHHOMN peaKiuu Ha CyJb(paT-uoH U HAOII0ACHUE
Mpu3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PM3MUYECKUMU CBOMCTBaMM a30Ta, pocdopa
U UX COEMHEHMH (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAJIOB), 00pa3laMu a30THBIX
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1 GpochopHBIX YI0OpEeHUN; MOJydYeHHEe aMMHUaKa U U3YYEHUE €ro CBOMCTB; MPOBE/ICHHE
KAueCTBEHHBIX PEaKUUi HA MOH aMMOHHMS U (ochaT-uOH M U3ydeHUE MPU3HAKOB UX
IIPOTEKaHMs, B3aUMOJECHUCTBUEC KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCIIOIB30BAHUE BUICOMATEPUAIIOB); U3YUEHUE MOJEIEH KPUCTAININYECKUX
peméToK anmasa, rpaduTa; O3HAKOMJIEHUE C IMPOLECCOM aJCcOpOLMU PAacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHUBOras3a; IMOJy4YEHUE
YTJIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOWCTB; IPOBEJACHHUE KAaYECTBEHHBIX PEAKIMi Ha
KapOOHAT- ¥ CHWJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIIEHUE C
MPOAYKUMEW CHIIMKATHOW IPOMBIIIICHHOCTH; PEIICHUE dKCIIEPUMEHTAJIbHBIX 3a1a4 10
TeMe «BaxHelne HeMeTalIbl U UX COETUHEHUS.

MeTajibl ¥ X COCMHEHUS

OO6m1ass XxapakTepUCTHUKA XUMHUYECKUX IJEMEHTOB — METAJUIOB HAa OCHOBAHUU
ux  noJoxenus B llepuoauyeckoil  cuCTeME ~ XMMHUYECKHX  JJIEMEHTOB
. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHue MeTauioB. MeTajuindyeckas CBsi3b U
METaJUTMYECKasi KPUCTAJIMUECKasT PEHIETKA. DJIEKTPOXUMUYECKUU psifi HANPSKEHUN
MeTayioB. DuU3NUeCKUe M XUMUUYECKHE CBOWMCTBA METAIOB (B3aUMOJEUCTBUE C
KUCJIOPOAOM, BOJOH, KuCIoTaMu). *OO01mue crnocoObl MoaydeHus MeTamioB. [lonsaTtue
0 KOPpPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YyTYH, TIOPATIOMUHUNA, OpOH3a) U UX NMIPUMEHEHHE B OBITY ¥ MIPOMBIIICHHOCTH. *

[Ilesounble MeTauibl: TOJIOKeHUE B Ilepuoanueckoi cHUCTEME XMMHUUYECKHX
anementoB [[. M. MenzaeneeBa; CTpoeHUE aTOMOB. Haxoxzaenne B mnpupone.
du3nyeckue M XUMHYECKHE CBOMCTBA (Ha mnpuMmepe HaTpus U Kamus). OKcuabl U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHBIX METAJJIOB U UX COCTMHEHMUIA.

[[le1oyHO3EMENBHBIC METaIbl MarHui " KaJIBITHI: TI0JIOKEHHE
B [lepuonnueckoit cucrteMe xumuueckux snemeHToB [[. 1. MenneneeBa; ctpoeHne nx
aTOMOB; HaxOXJeHHE B mpupojac. PU3NUECKUE U XUMHYECKHE CBOMCTBA MarHus H
KaJIblusa. BaxkHeie coeauHeHUsl Kaablus (OKCHI, THAPOKCUI, coiin). *IKECTKOCTh
BOJBI U CTIOCOOBI €€ ycTpaHeHus. *

AntoMuHui: nosioxkeHue B Ilepuoandeckoil cucreMe XUMHUYECKUX AJIEMEHTOB
J. I. MenpgeneeBa; CTpoeHME aroMma; HaxoxJIeHue B npupoae. dusnueckue u
XUMHUYECKUE CBOWCTBA amtOMHHUA. AMMOTEpHBIE CBOWCTBA OKCHAA W THIPOKCH]IA
AJIFOMUHUSL.

Kenezo: mnonoxenune B Ilepuogudeckod cuUCTEME XHUMHUYECKUX DSJIEMECHTOB
JI. 1. MenneneeBa; CTpOE€HHE aroMa; HaxoXJAeHHe B npupoje. Duzndeckue u
XUMHUYECKHE CBOMCTBA >Kelie3a (B3aUMOJICHCTBUE C METa/IaMHU, KUCJIOTaMU U COJISIMU).
Oxkcuapl, tuapokcuasl u conu xene3a(ll) wm xenmeza(Ill): cocraB, cBolicTBa u
*riomydyenue. *

XHAMHUYECKUHA IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 0Opa3llaMH METAaJVIOB W CILIAaBOB,
X (PU3HYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCTIOJIb30BaHUE BHIEOMATEPHATIOB), 0COOCHHOCTEN B3aMMOJICCTBHS OKCH/Ia KaJIbITUS 1
HaTpus C BOJIOM (BO3MOJKHO HCMOJIb30BAaHHUE BHJICOMATEPHATIOB); HCCJEIOBaHUE
CBOMCTB KECTKOW BOJBI; MpoOIlECCa TOPEHHUS Kejae3a B KUCIOpoAe (BO3MOXKHO
HCTIOJIb30BaHUE BUAEOMATEPHAIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIUNA Ha
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WOHBI (Mar"usi, KaJblivs, amtoMuHus, 1uHka, sxene3a(ll) u xenmesza(lll), memu(Il));
HaOJII0JICHUE U OMKCAaHUE MPOLIECCOB OKpAIIMBaHUS TJIaMEHU MOHAMU HATpUSsl, Kaaus 1
KaJIbIUS (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); MCCleq0BaHne amM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA QJIFOMUHUS U THUAPOKCHUIA IUHKA; PEIICHHUE SKCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHeWIne MEeTaJUIbl U UX COCIUHECHUS.

XUMUA U OKpY>Karollas cpeaa

*HoBple MaTepuanbl U TeXHOJOTrHHM. BemectBa m Marepuanbl B MOBCEIHEBHOM
JKU3HU YejoBeka. XUMHUS W 3J0pOBbE. be30macHO€ UCMOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuit B ObiTy. [lepBas moMomis mnpu XUMHYECKHUX  OXKOTAX
U oTpaBieHUsIX. OCHOBBI HKOJOTMYECKON TPaMOTHOCTH. *

*XUMUYECKOe 3arpsi3HEHUE OKpYXKaromied cpeabl (TpeaesibHas JOMycTUMast
koHueHTpanus Beuiects — [1JIK). Posib XumMuu B pereHnn 3KOJ0TUUECKUX mpooeM. *

*[IpupoaHbBIE MCTOYHHMKU YTJIEBOAOPOAOB (yroiab, MNPUPOAHBIA Tra3, He)PTh),
IPOJYKTHI UX TIEPEPaOOTKHU, UX POJIb B OBITY U MPOMBIILICHHOCTH. *

XUMHUYECKUNA DKCIICPUMEHT: U3yUYCHHE O00pa3IoB MaTepHAIOB (CTEKJIO, CILJIaBbI
METaJIOB, OJMMEPHBIE MaTEpUaIbI). *

MeXnpeIMeTHBIC CBSA3H

Peanuzanmss MEXIpEAMETHBIX CBSA3CH TNpU HW3YYCHUHM XUMHM B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAyYHBIX IMOHSATHH,
TaK ¥ MOHATUH, SBISTFOIINXCS CUCTEMHBIMHU JJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAy4YHbIC IIOHATHSA: HAyYHBIH (akT, THIIOTE3a, 3aKOH,
TEOpHsI, aHAJIN3, CUHTE3, KJIacCUPUKAIIHS, ICPHOJUIHOCTD, HAOI0ICHNE, SKCIICPUMEHT,
MOJICJIMPOBAHKME, W3MEpPEHUE, MOJCNb, SBJICHUE, MApHUKOBBIA 3(D(EKT, TEXHOJIOTHS,
MaTePHAJIbI.

dusnka: MaTepus, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, HU30TOIIbI,
PaIOaKTHBHOCTh, MOJICKYJIA, SJICKTPHYCCKHUI 3apsij, MPOBOJHUKH, IOJTYIPOBOIHUKH,
JTUDJICKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMYECKas pemeTka, CIUIaBbl, (QuU3nUecKue
BEJIMYUHBI, €IWHUIBI H3MEPEHHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
Comnnre.

buonorus: ¢ortocunTe3, apIxaHwe, Owocdepa, IKOCHCTEMa, MHHEPAIBHBIC
yA00pEeHUsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATCIILHBIC BEIIICCTBA.

I'eorpadmsa: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOABI, ITOJC3HBIC
HCKOITaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O [TIPEJIMETA
«XNMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B nenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydeOnoro mpeamera
«Xumus» NOKHBI COBMAaTh c pesynpratamu dDenepanbHoil paboueil mporpaMmbl

OCHOBHOT0 00111€TO 00pazoBanus. Hanbosnee 3HaUMMBbIMU SIBJSIOTCS :
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JIMHHOCTHBLIE PE3VYJIbTATLI:

JInuHOCTHBIE  pe3ylbTaThl OCBOCHHUSI  MPOrPAMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B XoA€ OOYy4YEeHHs XHUMHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIILHOM JEATETbHOCTH B COOTBETCTBUM C TPATUIUOHHBIMU POCCHUUCKUMU
COIIMOKYJIbTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHBIMH B
oOllecTBe TMpaBUIaMW W HOPMaMH TIOBEACHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JInaHOCTHBIE pe3yabTaThl OTPaXKaroT TOTOBHOCTh oOy4Jaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U pacIIUpeHUE
OTIbITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YaCTH:

1) maTpuoTUYECKOro BOCITUTAHMUSL:

[IEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HAcJeJWl0, TOHUMaHUS 3HAYCHUS XUMHYECKOM HAyKh B JKU3HU
COBPEMEHHOI'0 OOWIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEpHOM uHPOpMaHe o
NEPEAOBBIX JIOCTHKEHUAX M OTKPBITHSX MHPOBOM W OTEYECTBCHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIIECTBRA;

2) TpakJ1aHCKOTO BOCTIMTAHUSI:

NpEACTaBICHUS O COIMAIBHBIX HOPMax © TMpaBWiIaX MEXKIUYHOCTHBIX
OTHOIIEHUA B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HON, Y4eOHO-UCCIEI0BATEILCKOM, TBOPUECKON W JIPYTrUX BHIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM JEATEIHHOCTU MPHU BHITIOJIHEHUH YYEOHBIX,
NO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHUYECKUX DSKCIIEPUMEHTOB, CO3J1aHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B IpoIiecce
ATOW y4eOHOM IesTENbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE TOBEJECHHUE U TMOCTYIKH
CBOMX TOBapuUIEH C MO3UILIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUSA
ITOCJICICTBUH MOCTYIIKOB;

3) LICHHOCTU HAYYHOTO MO3HAHMUS:

MUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIbI, B3AUMOCBSI3X YEJIOBEKA C MIPUPOIHON Cpesoil, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIX MOTHMBOB, HAMPABICHHBIX HAa IMOJY4YEHHUE HOBBIX 3HAHUI MO
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaeMBbIX TTPOLIECCOB U SBIICHUN;

MO3HABATEIbHON, MHPOPMAIIMOHHOW W YUTATEIHCKON KYIBTYPHI, B TOM YHCIE
HABBIKOB CaMOCTOSITEILHOU PabOThI C Y4€OHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH,
JTOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU WH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 W TIO3HAHWIO, J0O003HATETRHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEI0BATENbCKON AEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS O0yUYEHUS B JadbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPhI 3J0POBbSI:

OCO3HAHUS I[EHHOCTHU >KU3HU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 37I0POBBIO,
YCTAHOBKH Ha 37J0pOBbIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSATUS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS]  aJKOroJii, HApKOTUKOB, KYypEHHs), HEOOXOIUMOCTHU
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coOI0IeHUs1 TpaBuil 0€30MaCHOCTU NpPHU OOpPAIEHUH C XMMHYECKMMHU BEUIECTBAMHU B
OBITY U peabHOU KU3HU,

5) TpyZ10BOrO BOCIIUTAHUS:

MHTEpECca K MPAKTUYECKOMY M3y4YEHHUIO mpodeccuil U TpyJaa pa3iudyHOro poja,
yBa)XEHHE K TPYAY M pe3yibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHOTO BhIOOpA MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJDKEHHUS O00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npoecCHOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJanTHUPOBATHCS B MPOPECCUOHAIBHON Cpee;

6) 3KOJIOTMYECKOTO BOCTIMTAHMUS:

HKOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOIICHHS K MPUPOAE KaK MUCTOYHHMKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, MOHUMAaHUS LIEHHOCTH 3/I0POBOT0 M 6€30MacHOro
oOpa3za >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHMSI IEHHOCTH COOJIOJEHUSI MpaBuil 0€30MacHOr0
MOBE/ICHUSI TIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYAIMX, YTPOKAIOIIUX 310POBBIO
Y JKU3HU JIIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMble MpPU HM3YYCHUH XUMUH, IS
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKPY)KAIOIIeH MPUPOAHON CpelnoH, MOBBIIICHUS YPOBHS
HKOJIOTHYECKON KYyJIbTYpbl, OCO3HAHHS TJIOOAJBHOTO XapaKTepa JKOJIOTHYECKUX
npo0JieM U MyTeH UX pelieHus OCPEJCTBOM METOI0B XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIBHOM,
KOMMYHUKAaTHBHOM M COLIUAJIBHOM NMpPaKTHKE.

METAITIPEAMETHDBIE PE3VYJIbTATDBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOCHHUS 0OO0pa30BaTEIbHOW MPOTPAMMBI 10
XUMUM OTPA)KaroT OBJIAJCHUE YHUBEPCAJIbHBIMU MTO3HABATEIILHBIMU JEUCTBUSIMHU, B TOM
Yyuce:

1) 6a30BbIC TOTHYECKUE ICHCTBUS:

BBISABJISITh PUYUHBI U CJEJCTBUS MPOCTHIX XUMHYECKUX SBJICHUIT;

OCYIIECTBIIATh CpaBHEHHUE, KIIaCCH(PUKAIIUIO XUMUUECKUX BEIIECTB IO 3aJaHHBIM
OCHOBaHMSIM M KPUTEPUSM JIJISI YKA3aHHBIX JIOTMYECKUX OTepaluii;

CTPOUTH  JIOTUYECKOE  CYXJEHHE TIOCle  IPEBAPUTEIHLHOTO  aHAJIN3a,
BKJIIOYAIOIIEE YCTAaHOBJICHUE TPUUYUHHO-CIIEJICTBEHHBIX CBSI3€H

C03/1aBaTh, MPUMEHATh U MIPEOoOPa30BBIBATh 3HAKW W CHMBOJIBI, MOJICIIH U CXEMBI
JUIS1 pellIeHUs] YI€OHBIX U TT03HABATENIBHBIX 33/1a4 C TTOMOIIBIO TIE1arora;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHUUYECKHX TMPOIECCOB M  HUX
MOCJIC/ICTBUSA,

2) 0a30BbIE€ UCCIIEA0BATEILCKHUE JCHCTBUA:

C TIOMOIIIBIO TIeIarora MPOBOJAUTh XUMHUYECKUN OMBIT, HECIOKHBIN SKCIIEPUMEHT,
JUISL YCTAaHOBJICHUST OCOOCHHOCTEN 00BhEKTAa N3YUSHHUS, TPHIHMHHO-CIICICTBEHHBIX CBI3CH
1 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;

C TMOMONIBI0 TMeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATH O000OLIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OIIbITA;

16



3) pabota c undopmanuei:
BBISIBIIATH JAe(DUIMTH MHOOPMALMM, JAHHBIX, HEOOXOAUMBIX JIsI PEIICHUs
MOCTaBJICHHOM 3a/1a4M;
npeoOpa3oBbIBaTh UHPOPMAIUIO U3 OJHOTO BUA B APYrou (TabiauIly B TEKCT
¥ 1p.);
UCKaTh WIM OTOMpaTh MH(POPMAIMIO WU JAHHBIE U3 UCTOYHHKOB C Y4ETOM
MpeIOKEHHON YUeOHOM 3a/]a4M U 3aJIaHHBIX KPUTEPHUEB.

OBnajieHre YHUBEPCATBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJICHCTBUE B rpymie (onpeaensTh oOmue e,
pacrpenensTh PoJiv, JOTOBAPUBATLCA JIPYT € IPYTrOM U T. II.).

C MOMOIIBIO TIEJarora Wik CaMOCTOSITEIbHO COCTABJSATh YCTHBIC M MUCHMEHHBIE
TEKCThI C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB I BBICTYIUICHUS TIEpe]
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO [I€SATEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKaMH; pabOoTaTh WHAMBHUAYAJIBHO W B TPYIIIE: HAXOAUThH oO0IIee
pelieHre W paspemarbh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (POpMyIUPOBaAThH, APTYMEHTUPOBATh U OTCTAMBATh CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIWI MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTb U MPOSBISATh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA Mepe]l TPYIIION.

OBnazeHne yHUBEPCATbHBIMHU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSMU:

oOHapykuBatb M (QOpMyIUpOBaTh Y4YeOHYIO MpoOJieMy, OIpPEAeNiATh LEelb
yueOHOU eI TeIbHOCTH;

BJAJETh OCHOBAMH CAaMOKOHTPOJISI, CaMOOLIEHKH, MPUHATHUS PELIEHUH U
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpA B y4eOHOM U TTO3HABATEIBLHOM JIEATEIbHOCTH;

COOTHOCUTHh CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH [MESITEJIBbHOCTH B MPOLIECCE OCTUKEHUS pe3ysbTaTa, ONPEAEIIATh
crocoObl ICUCTBUHN B paMKaX MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHU, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUEeH;

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MpeJiaraTh IlaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTHh TNPU PEIICHUH Y4EOHOU
3a7a4u;

MOHUMATh TPHUYUHBI, TI0O KOTOPHIM HE OBUT JIOCTUTHYT TpeOyeMbI pe3ynabTaT
JESTENHHOCTH, OINPEACNATh IMO3UTUBHBICE W3MEHEHUS M HAMpaBleHUs, TpPeOyromue
naabHenIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €Er0 MHEHHIO.

I[MPEAMETHBIE PE3VJIbTATBI

B cocTtaBe npeaMeTHbIX pe3yJIbTaTOB [0 OCBOEHUIO 0053aTEIBHOTO COJIEPKAHUSA,
YCTaHOBIIGHHOTO AaHHOW DenepanbHO paboueld MpOrpaMMOM, BBIIETSIOT: HAYYHBIC
3HAHWS, YMEHHUS M CIOCOOBI NEUCTBHA, crlerudpudeckue s ydeOHOTro MpeaMeTa
«XuMHsD», BUABI ACATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAaHMS, €r0 MHTEPIPETALUU,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalUAX:
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MPEJICTABICHUE O 3aKOHOMEPHOCTAX W TIO3HABAEMOCTH SIBIICHUM MPUPOIBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTM OCHOB XHUMHUUYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJbTypbl M MNPAKTUYECKOU
NEATeIbHOCTH 4YeJOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIIECTBAa; MOHUMAHHE MecTa
XUMHUM CPEU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMH MOHSATHHHOIO ammapara U CUMBOJUYECKOTO SI3bIKa XUMUU
JUIsl cocTaBiieHus hOpMyJT HEOPTraHUYECKUX BEIIECTB, YPABHCHUN XUMUUYECKUX PEAKIIUMA
(c omopoil Ha aJropuT™M Y4YeOHBIX JEUCTBUI); BIaJ€HUE OCHOBAMH XHUMHYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHON) M yMEHUE MCHOJb30BaTh €€ ISl PELICHUS
y4eOHO-TT03HABATEIbHBIX 3a7a4 C MOMOIIBI0 YUUTENs; YMEHUE MCIOJIB30BaTh MOJIEIU
JUIsT OOBSICHEHHUS CTPOCHUS aTOMOB W MOJICKYJ IO aJIrOpuTMy C OIOpOM Ha
ONPEIEIICHHUS;

MPEJCTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHUE C TTOMOUIBIO YUMUTENS
NPUMEHSATh CUCTEMY XMMHUUYECKHWX 3HAHHMHU I YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
W3YUYCHHBIM MaT€pUaJIOM M MpPU MOJYUYCHUHM HOBBIX 3HAHWUM, a TaKKe B MPOLECCe
BBITIOJIHCHUSI Y4YEOHBIX 3aJaHUi W TIpU paboTe ¢ HCTOYHUKAMU XUMHYECKOU
uH(OpMaINK, KOTOpas BKIIIOYACT:

BAKHEHIIINE XUMMYECKUE TMOHSTHUS: XUMHUUYECKUM BJIEMEHT, aTOM, MOJIEKYyJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAasi M MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsi Macca, MOJIAPHBIM 00beM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpemHss),
XUMHUYECKAsT peaklUus, peakluud COCAUHEHUS, pPEaKLUU pPAa3JI0XKEHUs, PpPEaKLUu
3aMeIleHUs], peakui 0OMeHa, TeIUTOBOM 3P (HEeKT peakluu, dK30- U IHAOTEPMHUUECKUE
peaKLuum, pacTBOP, MACCOBasl JOJISI XUMUUYECKOIO 3JIEMEHTA B COCAWHEHUH, MaccoBas
JIOJIs1 M MIPOLIEHTHAs KOHIEHTPALUS BEIIECTBA B PACTBOPE, SIAPO aTOMA, IIEKTPUIECKUI
CJIOM aToMa, aToMHasi opOuTalb, PaguyC aTromMa, BAJIEHTHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKAST CBA3b, 3JIEKTPOOTPULIATEIBHOCTD, IOJSAPHAs U HENOJISIPHAs KOBAJICHTHAS
CBA3b, MOHHAsl CBS3b, METAJUIMYECKas CB3b, KPHUCTAIUIMYECKAs pelIeTKa (aToMHas,
WOHHAs, METaJlInyecKasi, MOJIEKYJsipHas), MOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOJIHT, DJIEKTPOJMTHYECKAsT  JUCCOIMAIUS, pEaKklud HOHHOTO  OOMEHa,
OKHCJINTENbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUWUH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, AJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIEC H
HEOOpaTUMBbIE PEaKIMH, CKOPOCTh XHUMHYECKOW pEeaKIMH, KaTalu3aTop, MpenesbHO
nonyctumasi konneHtpamus (I11K), koppo3ust meTanios, CIUIaBbl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMUU: 3aKOH COXpAaHEHHUs Macchl, [lepuoanuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUU XHUMHHU: aTOMHO-MOJIEKYJIApHAsT TEOpPHUsA, TEOPUS DIEKTPOJIUTHYECKOU
JVCCOLIMALIAN, & TAKXKE IMPEICTABICHHUS O HAYYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAX MCCIEIOBAHUS BEIIECTB U HM3YUCHUS
XUMHUYECKUX PEaKIU;

MPEJICTABIEHNUE O MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX 3JIEMEHTOB
(pamuyc aroma, »BJIEKTPOOTPULIATENIBHOCTh), MPOCTBIX M CJIOXHBIX BEHIECTB OT
MOJIOKEHUsI 3JeMeHTOB B Ilepuoanueckoid cucteMe (B MasblX MEpUOAAX U TIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUSI aTOMA; YMEHHE OOBSICHATH CBSA3b IMOJOKEHUS
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sanemeHnta B llepuoguueckoil cucTeMe € YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHMYECKHX RJIEMEHTOB (COCTaB W 3apsj sAapa, oOllee YHCIO AJIEKTPOHOB),
pacripe/ieJIeHUeM SJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TpeX
MEPUOIOB, Kausl U KaJbIUs; KIACCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro CMbICa IUPPOBBIX JAHHBIX MEPUOTUYECKON TaOIUIIbI;

yMEHHUE KJIacCUu(PUIMPOBaTh XUMHUYECKUE JIEMEHThI, HECOPraHUYECKUE BEIIECTBA
U XUMHUYECKHE PEAKIUU C OMOPOM Ha CXEMbI; OMpeIeisTh BaJICHTHOCTh U CTEMECHBb
OKHCJICHUS XUMUYECKUX DJIEMEHTOB, BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUTMYECKON
CTPYKTYpHI B COEJIMHEHUSIX, 3apsij HOHA, XapaKTep CPe/lbl B BOJHBIX PACTBOpPAX BEIIECTB
(KUCTIOT, OCHOBaHWM), OKHUCIUTEIb M BOCCTAHOBHUTENIbL [0 QJITOPUTMY Y4EOHBIX
JICUCTBUU;

YMEHUE XapaKTEpPU30BaTh C OMOPOM Ha cXeMmy (U3WYECKHE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJAOPO, rpaduT, aiMa3, KpeMHHUI, a30T,
docdhop, cepa, xyop, HaTpui, Kalui, MarHUi, KaJIbIIMM, aJIOMUHUM, KEIe30) U
CJIOKHBIX BEILIECTB, B TOM YHCJIC UX BOJIHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I,
CEpPOBOJOPOJI, OKCUABI U TUAPOKCUIbI MeTaiuioB I - ITA rpynn, amtomunusa, meau (II),
ruHka, xenesa (II u I1I), okcuast yrnepona (II u 1V), kxpemuus (IV), azota u docdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yrojbHasi, KpEMHUEBAsI KUCIIOTA M UX COJIM); ONUCHIBATh C OMOPO Ha TUTaH U KIIIOUEBBIC
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHUS IOCJE MPEABAPUTEIBHOTO aHalau3a IOoJ PYKOBOJACTBOM
negarora, NPUMEHEHHWE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh
IPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIUYHBIX YCIOBUAX, BIUSHUE BELIECTB U
XUMHUYECKHUX MPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOILYIO IPUPOAHYIO CPEAY;

YMEHHE COCTaBISATH IO 0O0pasily, CXeMe, aJIrOpuTMy Y4YeOHBIX JEHCTBUMN
MOJIEKYJISIpHBbIC U MOHHBIE YPAaBHEHHS PEaKIUii (B TOM YMCIIE peakliii HOHHOTO 0OMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUMil), WLIIIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBAa H3YyYEHHBIX KJIAcCOB/TpyNI HEOPraHMYECKUX BEIIECTB, a TaKkKe
MNOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXKY HUMU;

YMEHUE BBIYUCISITh OTHOCUTEIBHYIO MOJEKYJISIPHYI0 U MOJISIPHYIO MAacCChl
BEILIECTB, MACCOBYIO JIOJI0 XHMHYECKOIO 3JIEMEHTAa B COCIWHEHHH, MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00bEM Ta30oB ¢ OMOPOIl Ha
oOmrue hopMyIbl; yMEHUE TPOBOJUTE PACUETHI MO YPABHEHUSAM XUMHUYECKUX PEAKIINI U
HAXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB WJIM MPOIYKTOB PEAKIIUH C
OTIOpO¥i Ha 00pa3ell, aNroOpUTM YIEOHBIX TeHUCTBH;

BJIaJICHUE OCHOBHBIMU METOJIJaMH HAY4YHOTO MO3HaHUs (HAOJI0IeHUE, U3MEPEHNE,
AKCHEPUMEHT, MOJEIUPOBAHUE) MPU HU3YUYCHUHM BEIIECTB W XMMHUUYECKUX SIBICHUHN C
OTOpOW Ha aNrOpUTM YYEOHBIX IEHCTBUM, yMeHUE C(HOPMYIUPOBATH MpOOIEMy H
MPEIOKUTh TyTH €€ PEIICHHWs] C TOMOIINBI0 TeJarora; 3HaHHE OCHOB O€30macHOM
paboThl C XUMWUYECKUMH BEIIECTBAMH, XHMHUYECKOW TOCYIOM H JaOOpaTOPHBIM
000pyI0BaHUEM;

HaJu4Yue MPaKTUUYECKUX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBICHHUS CJIEAYIOIINX
XUMHUYECKUX JKCIEPUMEHTOB I0J] PYKOBOJCTBOM YUUTENs C OOCYXKIECHHUEM IUJIaHa
pabOThI UJIM COCTABJICHUEM TaOJIHUIIBI:
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W3Yy4YCHHUE U ONMCaHNue (PU3UICCKUX CBOWCTB BEIICCTB;

O3HAKOMJICHHE C PU3HMUECKIUMH i XUMUYECKUMH SIBJICHUSMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUYCCKUX PEaKITUi;

U3y4YEeHHE CIIOCOOOB pa3/IeJICHUsl CMECcel;

MOJIyYeHHEe KUCIOPOJia U U3YYEHUE €T0 CBOMCTB;

MOJTy4YEHHE BOJIOPOJIa U U3YUYCHHE €r0 CBOUCTB;

MOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4eHHUE €ro CBOMCTB;

MOJIYYCHHE aMMHaKa U U3YYCHHUE €r0 CBONCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW J0JIE PacTBOPEHHOIO
BEIIECTBA;

UCCJICIOBAHNE W OIKMCAHWE CBOWCTB HEOPTaHMYECKHX BEIICCTB Pa3IUYHBIX
KJIACCOB;

NPUMEHECHHE WHIAUKATOPOB (JakMyca, MeTWiopaHka u ¢eHondTaaenHa) s
ompeieNIeHHs XapaKTepa Cpe/ibl B paCTBOPax KUCIOT U IIEI0UeH;

U3yYCHHE B3aMMOJCHCTBUS KHUCJIOT C METa/llaMH, OKCHJAaMH METaJlIoB,
PacTBOPUMBIMHU U HEPACTBOPHUMBIMU OCHOBAHMSIMH, COJISIMU;

NOJTy4YCHHE HEPaCTBOPHMBIX OCHOBaHHIA;

BBITECHEHHE OJIHOT'O METaJlsla IPYTUM U3 PacTBOpaA COJIH;

UccleoBaHue aM(OTEPHBIX CBONCTB THAPOKCH/IOB ATFOMUHUS U 1TUHKA;

pEIICHHE  DKCIICPUMEHTANBHBIX 3amad 1o Teme «OCHOBHBIC — KJIAcChI
HEOpPraHMYECKUX COCTMHEHUNY;

pelIeHre  JKCHEPUMEHTAJNbHBIX  3a7ady Mo TeMe  «IJIEKTPOJUTHUYEeCcKas
JUCCOLIMALIHSIY;

pElIeHre IKCIIEPUMEHTANBHBIX 3a/lad Mo TeMe «Baxkuelme HeMeTayuibl U HX
COCIMHEHHUSI;

pElIeHHe SKCIEPUMEHTAJIBHBIX 3a7ad 1Mo Teme «BaxHelme MeTambl U X
COCIMHEHHUSI;

XUMHYECKUE IKCTIEPUMEHTHI, MIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUI
MOHHOI'0 OOMEHa;

KayeCTBEHHbIE PEAKIMU Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
XJopua-, Opomun-, uoAuA-, cyibdar-, Qocdar-, KapOoHAT-, CHUIMKAT-AaHUOHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHus, KajblUs, aTIOMUHHUSI, keiesa (2+) u
xenesa (3+), menu (2+), HMHKa;

YMEHUE TPEACTABIATH PE3YNbTaThl JKCIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeIbCTB, TPa(hUKOB M TAOIUI] U BRISIBISATH IMIUPHUECKIE 3aKOHOMEPHOCTH;

BIIAJICHUE MpaBUIaMU 0€30MacHOT0 OOpaIEeHUs C BEIIECTBAMU, HCIIOIb3YEMbIMHU
B TIOBCEJHEBHON JKM3HU, a TAaKXKE NPAaBWJIAMU IIOBEJCHUS B IEIAX COepeKeHUS
3MI0POBbSI U OKPYXKAIOMIEH TPUPOIHON Cpenbl; IMOHWMaHue Bpeaa (OMaCHOCTH)
BO3JICHCTBHSI HA JKMBBIC OPraHU3MBI OIPEACIICHHBIX BEIIECTB, a TaKXe CIOCOOOB
YMEHBIIICHUSI ¥ TPEJOTBPAIICHUS WX BPEIHOTO BO3JICUCTBHS; TOHUMAHHWE 3HAYCHUS
KUPOB, OCIIKOB, YTJIEBOJOB ISl OPTAaHU3Ma YEIIOBEKA;

BIAJICHUE OCHOBAMHM XUMHUYECKOW T'PaMOTHOCTH, BKJIIOYAIOMICH yMEHUE
MPaBWIHLHO MCIOJIB30BaTh W3Y4YCHHBIE BEIIECTBA M MaTepHayibl (B TOM YHCIIE,
MUHEpaTbHBIE YIOOpPEHUS, METAJUIBI M CIUIaBBI, MPOAYKTHI MepepabOTKA MPUPOITHBIX
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HMCTOYHUKOB YTJEBOJOPOJIOB (YIJisl, MPUPOAHOro Tra3a, HedTH) B OBITY, CEIHCKOM
XO35IUCTBE, HA MPOU3BOJACTBE, YMEHHE NPUBOAUTH MPUMEPHl  MNPABUIHLHOTO
WCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEPUAJIOB,;

YMEHUE YCTaHABIMBATh CBS3U MEXIY pEaJbHO HAOII0JaeMbIMU XUMUYECKUMU
SBJICHUSIMA M TIPOLIECCaMU, MPOUCXOJAIIUMH B MAaKpO- MU MHUKPOMHUPE, OOBSICHSTH
MPUYMHBI MHOT000pa3usi BEIIECTB; YMEHHE WHTErPUPOBATH XUMUYECKHE 3HAHUS CO
3HAHUSMHM JIPYTUX YYEOHBIX MIPEIMETOB C MOMOIIIBIO MEe1arora;

npeacTaBieHue o cdepax TpodPecCHOHANbHON NESITeIbHOCTH, CBA3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMM TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha  JIOCTH)KCHHUSIX
XUMUYECKOW HayKH; HaJU4he OmbiTa paboThl C pa3IMYHBIMU HUCTOYHUKAMU
uHDoOpMaMK TO XUMUU (HAYYHO-TIOMYJIApHAs JUTEpaTypa, CJIOBapH, CIPABOUYHHKU,
UHTEPHET-PECYpChl) C OMOpPON Ha aJIroOpuTM: YMEHHE OOBEKTHUBHO OIEHUBATh
nH(OpPMaIINIO O BEIIECTBAX, UX MPEBPAIICHUAX U TPAKTUICCKOM MPUMEHEHUHU.

TpeOGoBanusi K TpeAMETHBIM pE3yJIbTaTaM OCBOCHHUS Yy4yeOHOro mpeamera
«XUMHUS», pacrpeiesIeHHbIE 110 ToaM 00y4YeHHUS

PesynpraThl 1Mo romam QGOpMYNHMPYIOTCS IO NPUHLMIY JA00aBICHUS HOBBIX
pEe3yABTAaTOB OT To/la K TOJly, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roJax MO3WUIIUHU, KaK
IPAaBUJIO, IOCIIOBHO HE TMOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja
10 YMOJTYAHUIO BKJITIOYAIOT PE3YJIbTAThI PEIbIIYIINX JIET).

8 KJIIACC

pacKphIBaTh CMBICI OCHOBHBIX XHMHMYECKHX TMOHSATHUH: aTOM, MOJIEKYJa,
XUMHYECKUHN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJIHOPOJIHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcca, MacCcoBasl J0JIsI XUMUYECKOTO AJIeMEHTa
B COCAMHEHUH, MOJISAPHbIA 00BEM, OKCHI, KHUCIOTa, OCHOBaHHE, COJIb,
*3IIEKTPOOTPUIIATEIBHOCTE ¥, CTEeTIeHb OKHUCJICHHUS, XUMHYECKasi  peakius,
KIaccuUKaIMs peakiuid: peakiry COCIUHEHUS, PEaKIHH Pa3JIoKEeHHUs, pPEeaKIuu
3aMeIeHUs, Peakiui 0OMeHa, PK30- U SHJIOTEPMUYECKHUE PeaKIuu; *TernoBoil 3pdext
peakiuu™®; apo aroMa, 3JIEKTPOHHBIN CJIOM aToMa, aTOMHasi opOUTalb, paauyc aroMa,
XUMUYECKas CBS3b, MOJISIPHAs W HEMOJISIpHAs KOBAJICHTHAs! CBSI3b, MOHHAS CBSI3b, UOH,
KaTHUOH, aHWOH, PacTBOp, MaccoBas J0JisI BeHIECTBAa (IPOLICHTHAs KOHIIEHTpAIusi) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHSIThH 3TH TOHSITHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPALICHUN;

MCIIOJIb30BaTh XWMHYECKYI) CHMBOJIUKY [JISi COCTaBiieHWs (OpPMYIN BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX PEAKIUi, F3JIEKTPOHHOTO 0anaHca;

ONpENIEeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb
OKHUCJICHUS 3JIEMEHTOB B OMHApPHBIX COCIMHEHUSIX C OMOPON Ha OMNpENENICHHs, B TOM
YUCJe CTPYKTYPUPOBAHHBIC; MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY Kilaccy
coeMHeHU 10 ¢dopMynaM; BHJ XUMHYECKOW CBs3M (KOBajJe€HTHAasT W HOHHAas) B
HEOPraHUYECKUX COCAMHEHUSX;

UMETh MPEJICTABICHUE O CUCTEME XUMHYECKHX 3HAHUW, YMETb C MOMOIIbIO
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YUUTENS] MIPUMEHSATh CHUCTEMY XUMWYECKUX 3HAHWM, JUISl YCTAHOBJIEHHS B3aUMOCBSI3H
MEXAY U3yYEHHBIM MaTE€pHaJIOM U MPU MOJyYEHUH HOBBIX 3HaHMM, a TaKkKe Npu padore
C MHCTOYHUKAMHU XUMHUUYECKOM uHpopmanuu. OpHEHTUPOBATHCS B TMOHATHUSIX U
OIEepUpPOBATH MU Ha 0A30BOM YpOBHE, IPUMEHSATH MIPHU BBIMOIHEHUN YY€OHBIX 3aaHUM
U pElIeHUH PACUETHBIX 337a4 C OMOpOM Ha aJrOpuUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI W TEOpHUM: 3aKOH coXpaHeHus Maccel, llepuoamyeckuy 3akon JI.U.
MeHnneneeBa, *3aKOH MOCTOSHCTBA COCTaBa*, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISIpHas
teopus. COOTHOCUTH 00O3HAUEHHUsI, KOTOpble uMeroTcs B Tabnuie «llepuonnueckas
cucteMa  XxuMudeckux  anmemeHtoB . M. MengeneeBay ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
oO11ee YuCIo 3JIEKTPOHOB U PacCIpeieNIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJacCu(UUUPOBaTh XUMHUYECKUE HJIEMEHTBl; HEOPraHMYeCKHe BEIIEeCTBA;
XUMHYECKUE peakiuu (M0 YMCIy M COCTaBYy YYACTBYIOIIMX B PEakUHUHU BEUIECTB, IO
TEIVIOBOMY 3(eKTy, M0 M3MEHEHUIO CTENEHU OKHUCIEHUS XMMHUYECKHX JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXkIasi OMHCAHUE NMPUMEpPAMH MOJEKYISPHBIX YpaBHEHHIA
COOTBETCTBYIOIINX XUMHUUECKUX PEAKLIHUNA C ONTOPOM HA CXEMBI;

IPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS;
BO3MOKHOCTH IIPOTEKAHUSI XUMUUYECKUX IMPEBPALICHUI B Pa3IMYHBIX YCJIOBUAX IOCIE
IpEeIBApUTETHLHOTO OOCYKIEHHUS C ME€1arorom;

BBIYUCIIAATD OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO U MOJBIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMylie COCIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PAacTBOPE; NPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHUYECKOU PEAKLMHU C
OIIOPOY Ha aJITOPUTM;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTeMaTH3alus, KilacCu(UKalus, BBISBICHUE
IIPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUISI U3YUYEHHSI CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHO-HAay4YHble METOJbl TO3HAHMS — HaOII0/IeHne, H3MEpEeHHE,
MOJICTTUPOBAHUE, JKCHEPUMEHT *(peaslibHbIi U MBICICHHBIN)* TI0J] PYKOBOJCTBOM
resarora;

clel0BaTh MpaBWiaM IOJIb30BAHUS XMMHYECKOM MOCYI0H W J1a00paTOpHBIM
o0opyll0oBaHMEM, a TakKe IMpaBWIaM OOpalIeHHs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BHITIOIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHHI0 Ta3000pa3HBIX BELIECTB (BOJOPOAA M KHUCIOPOAA), NPUTOTOBICHHUIO
PacTBOPOB C OMNPEIEIEHHON MAaCCOBOW J0JIEM PACTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH
Y IIPOBOJUTH XMMHUYECKHE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB WIECJIOYEU U
KHUCJIOT C TOMOIIBIO HWHIUKATOPOB (JakMyc, (eHondramenH, METWIOpPaHX U Jp.),
MOATBEPKAAIOIMX KAYECTBEHHBIM COCTaB HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIE
peaklyy Ha MOHBI) TIOJT PYKOBOJCTBOM I€arora.

9 KJIACC

PaCKpBIBAaTh CMBICI OCHOBHBIX XHUMHUUYECKUX TOHATHH: XUMHYCCKUU DJIEMEHT,
aToM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
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BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTETEHh OKUCICHMS, XUMHUYECKas peakius,
XHUMHYECKasi CBSI3b, *TEIIOBOM 3(PeKT peakuuu, MOiab*, MOJSAPHBIM 00BEM, pacTBOp;
ANEKTPOJIUTHI, HEIICKTPOJIUTHI, JIECKTPOIUTHYECKAsT JUCCOIMALIUS, PEAKIIMH UOHHOTO
oOMeHa, KaTalu3aTop, *XMMHUYECKOe paBHOBeCHE, OOpaTUMble M HeoOpaTUMbIE
peakIuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINK, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJIEHHE€ UM BOCCTAaHOBJICHUE, aJIOTpomnusi, aM(pOTEPHOCTh, XUMHUUYECKasi CBA3b
(koBaJIeHTHAsl, WOHHAs, METaJUIMYeCKas), KpUCTaNIMYecKas pemérka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XUMHUUYECKOM peakiuu™, MpeaeapHo J0ImycTUMas
konneHTpanus (1K) BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSTH T MOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUN;

UCIIOJIB30BaTh 3HAKW W CHUMBOJBI JJI1 (PUKCAIIMU PE3YJIbTATOB HAOIIOICHUH,
cocTaBjeHUs (OpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIUM, 3aMUCH JTaHHBIX
ycioBui 3aad. Mcnons3oBaTh 0003HaueHust, umeromuecs B [lepuoanydeckoit cucreme
U TalJuIle pacTBOPUMOCTH KHUCIIOT, OCHOBAaHMM W COJIEH B BOJE JIJIsi BBIMOJHCHUS
3aJIaHU M.

OTIPENICNIATh BAJICHTHOCTh M CTEMEHb OKHUCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OINpeaeIEHHOMY
KJIACCY COCJIMHEHHUHN C OMOpOM Ha OMpeesiCHUs, B TOM YHCJIE CTPYKTYpPHPOBAHHBIC;
BUJIbI XUMHYECKOW CBS3U (KOBaJICHTHAsl, MOHHAS, METAJIMYECKasl) B HEOPTaHUYECKHUX
COCIMHEHHUSX; 3aps]l MOHAa MO XUMHUYECKOW QopMmylie; XapakTep cpeabl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *THUN KPUCTAUIMYECKON PEMETKH KOHKPETHOIrO
BellecTna™;

packpeiBath  cmbicn  [lepuonnueckoro  3axkona .M. MeHnngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMaHUe: *OMHUCHIBATH U XapPAKTEPU30BATH* TAOIMYHYIO
dopmy Ilepmonnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pas3inyaTh MOHATUA
«rnaBHag noarpymnmna (A-rpynmna)» u «mobounas noxarpynmna (b-rpynma)», maneie u
OOJbIIIME MEPUOIbI; *COOTHOCUTH * 0003HAYCHUS, KOTOPbIE UMEIOTCS B MEPUOIUYECKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKUX DJIEMEHTOB
(cocTaB u 3apsia spa, o0lIee YHCIO JIEKTPOHOB U PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM
CIOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHUMHYECKUX
AJIEMEHTOB U MX COCIMHEHUH B MpelieflaX MaJlbIX MEPHOJ0B M TJABHBIX MOATPYIIL C
YYETOM CTPOCHUSA UX aTOMOB;

KJIacCCU(ULIUPOBATh XUMHUYECKHE AJIEMEHTHl; HEOPraHWYECKHE BEIECTBA;
XUMUYECKHE peakiuu (M0 YKMCIY M COCTaBY YYacTBYIOIIMX B PEAKLHH BEIIECTB, IO
TerioBoMy 3G (PeKTy, Mo U3MEHEHUIO CTETICHEH OKHUCICHUS XMMHUYECKHUX 3JIEMEHTOB) C
OMOPOM HA CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIHE U CIeUPUISCKUE XUMHUUSCKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAasi OMHCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OIMOPOU HA CXEMBI;

COCTaBJISITh YPAaBHEHUSI DJIEKTPOJUTUUYECKON TUCCOIMALUM KUCIOT, IIEI0oUYe U
COJICH; MOJIHBIE W COKpAlIEHHBIE ypaBHEHHUS pEaKIUid HMOHHOTO OOMEHa; ypaBHEHUS
peaKkiui, MOATBEPKIAIOIINX CYIIECTBOBAHNE IEHETUUECKON CBSI3U MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KIACCOB;

23



pPacKpbIBaTh CYILITHOCTb OKHCITUTEIIbHO-BOCCTAHOBUTEIHHBIX peaKmii
MOCPEACTBOM COCTABJICHHUSI SJICKTPOHHOTO OajaHca STUX PEaKIIHii;

MPOTHO3UPOBATh CBOWCTBAa BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS;
BO3MOXHOCTH TPOTCKAHUS XUMHUYECKHX IMPEBPAIICHUNA TIIOCIEe TMPEIBAPUTEIHLHOTO
00CYXJIEHUS C TeIarorom;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIONI0 XMMHUYECKOTO dJIeMeHTa Mo (hopMylie COCTMHEHUS; MACCOBYIO JIOJIO
BEII[ECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHYECKOW pEaKIUd C
OIIOPOY Ha aJITOPUTM;

ClIeIOBaTh TPaBHJaM IIOJIb30BAaHUS XWMHUYECKOW TOCYAOH W J1abopaTOpHBIM
o0OpyOBaHMEM, a Tak)Ke TMpaBWIaM OOpAaIICHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIMBITOB I10 MOJYYCHUIO H
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

NPOBOAUTL PEAKIIUHU, TIOJATBEPKIAOIINEC KAYCCTBEHHBIM COCTaB pPa3IuYHBIX
BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPUA- OpOMHI-, HOAWI-, KapOOHaT-,
docdar-, cunmkar-, Cyabhar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HOHBI
W3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPAaX HEOPTaHUYCCKUX
BEIIIECTB;

NPUMCHSTh OCHOBHBIC OIEpaIllii MBICITMTEIIBHON JIEITeIbHOCTH — aHaju3 M|
CHUHTE3, CpaBHEHHE, O00O0OIeHNe, CHUCTEeMAaTU3alMIO, BBLIBICHHE  MPHYMHHO-
CIICZICTBEHHBIX CBSI3€ — ISl WU3yYEHHs] CBOWCTB BEHISCTB M XHMHUYCCKUX PEAKIIHIA;
€CTeCTBEHHO-HAYYHbIC METOJbI TIO3HAHUSI — HAOIIOIEHUE, H3MEpPEHHEe, MOJICITUPOBaHUE,
AKCTIIEPUMEHT (peasbHBINA U MBICTICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MmIaHUPOBAHUE U KOJTUYECTBO YACOB, OTBOAUMBIX Ha OCBOEHHUE KAXKI0M TeMbl yueOHOro npeaMera « XuMusH»
denepanbHOM aNalTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOydYarOIIMXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHsI, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIMM pasnenoM denepaiibHOM pabodeil mporpamMmsl
yuyeOHOro rmnpeamera «XuUMHUS» OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO o0miero oOpaszoBanus. [lpu sToM
Opranuzaiys BrpaBe cama BHOCUTh MU3MEHEHHUS B COJAEP)KaHME M paclpeiesieHre Y4eOHOro marepuaia mo rogaM oOydeHus, B
NOCJIEIOBATEIbHOCTh M3yYEHUsS TEM U KOJMYECTBO YACOB HAa OCBOCHHME KaXKJIOM TEMBbI, ONpe/eJICHUE OpraHu3aioHHbIX (hopM
oOyuyenuss U T.N. OOOCHOBAaHHOCTH JIAHHBIX WM3MEHEHUH ompezaensercss BbIOpaHHBIM oOpa3zoBarenbHOM opranuzanuein YMK,
UHAUBUAYATBbHBIMU TICUXO(QU3NYECKUMHU OCOOEHHOCTSIMU KOHKpeTHbhIX oOywaromiuxcs ¢ 3IIP, creneHbl0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHIAlUSIMH 10 0TOOpY M aJlanTaluy y4eOHOro Marepuania o XMMUH, MpeAcTaBlIeHHbIMU B [loscHUTENbHON
3aMMCKe.

1-ift BapuaHT

Bcero 136 4, u3 HuXx 7 4 — pe3epBHOE BpeMsI

8 KJIACC
(2 4 B HEHEMIO, BCETO 68 4, U3 HUX 3 4 — pe3epBHOE BpEMsI)
MpumepHbIe TeMbl, OcHOBHOEe coaepaHue OCHOBHbIE BUAbI AeATeNIbHOCTU
pacKpbiBalowme AaHHbIN pa3aen obyuarowmxca

nporpammol,
M KOIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

Pasgen 1.MepBoHavanbHble XUMUYeckne NOHATUA(20 u)
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Tema 1. XuMusI — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NMPaKTU4€eCKOH JesTe/IbHOCTU
4eJioBeKa

(54)

[IpeaMeT XUMUU.* POJIb XUMUU B )KU3HU Yesl0BeKA. XUMUS B
cucTeMe HayK. MeTo/ibl NO3HAHUS B XUMUM.*

Tena u BewecTBa. PU3nyecKue CBOMCTBA BelIECTB. ArperaTHoe
COCTOsTHMe BelllecTB. YucThle BellecTBa U cMecu. CIoco6bl
pasgenieHus cMeceil. Pusrnyeckre U XUMUYeCKUe SIBJIEHUS.
[IpyU3HaKHU U yCI0BUsI TPOTEKAHUA XUMUYeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaM{ 6€30MacHOCTH U NpuéMaMH paboThl B
XUMHUYeCcKoH JJabopaTopuu.

JeMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0OBaHUE.

2. Pazin4yHble BUJbl XUMUYECKOU MOCYIbI.

3. O6pasiibl BEleCTB.

4. Cioco6nl1 pa3piesneHusi cMecedd (puabTpoBaHue, BbITapUBaHUe,
JUCTUILISALMS, XpoMaTorpadus).

JlabopaTopHble U IPaKTUYECKHUe PaGoThI

JlabopamopHbie onbimbi:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PasznesieHre cMecH ¢ TOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyZ0BaHUE U TPUEMBI PaGOThI C HUM.
[IpaBuJa 6e3omacHoM paboThl B XMMHUYECKOH JJabopaToOpHu.
Ne 2. OuncTKa 3arpsA3HEHHOWN NOBAPEHHOM conun
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PackpbIBaTh CMBIC/ U3yYaEMBIX MIOHATHH C IOMOLIBIO IIEAArora.

PackpbIBaTh poJib XUMHUH B IPUPOJIE U XKU3HHU YeJI0BEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3snyaTh YMCTbIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznnyaTh PpU3MUecKre U XUMUYECKHE SIBJIEHUS C OIOPOH Ha onpejesieHus.

OnpefesiTh NPU3HAKU XUMHUUYECKUX PEAKLIMH U YCI0BUS UX IPOTEKAHUS.

CnenoBaTh NpaBUJIaM M0JIb30BAHUS XMMHUYECKOM OCY10H 1 1abopaTOPHBIM
060pyZI0BAHUEM, A TAKXKe IPaBUJIaM 0OpalleHUs] C XMMHYECKUMHU Bellje-CTBaMU
B COOTBETCTBUU C MHCTPYKIMSIMHU 10 BBINOJHEHHIO TPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM Ile/larora.

[l1aHUPOBATh U IPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
onucaHuio GpU3UYEeCKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB I10/] pyKOBOACTBOM IeJjarora ¢ o6cyx/ieHueM IJlaHa paboThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH U B ITpoliecce
HCCJIe/0BaTeIbCKOM 1esiTeIbHOCTH HayYHO-IONYJIIPHYIO JIUTEepaTypy
XMMUUYECKOT0 COZilepKaHUs, ClIpaBOYHble MaTepHuaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM IeAarora.

BoIcTpanBaTh pa3BépHyThble MUCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOH Ha
MHdoOpMaLHIo U3 yieGHUKA U CIPAaBOYHBIX MaTepHaioB, TPaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN anlnapaT Kypca XUMHUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3J1IeMeHThl. 3HaKU (CHMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHUe.

Xumunyeckas popmyJia. BaeHTHOCTb aTOMOB XUMHUYECKUX
3JIeMeHTOB. *3aKO0H MOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCcHUTe/IbHasA aTOMHasi Macca. OTHOCUTeIbHAsl MOJIEKYJIsIpHast
Macca. MaccoBast /10J151 XHMH4Y€eCKOro 3JleMeHTa B COeIMHEHU .
dusnyeckue U XUMUYECKUE SIBJeHUS. XUMUUecKas peaKiusl.
[Ipu3HaKHU U yCI0BHUS NPOTEKAHUS XUMHUYECKUX PEAKIIUH.
XuMHyecKre ypaBHeHHUsI.

Tunbl XUMUYECKUX peakuii (CoeAMHEHYS], pa3/IOKEHMUS,
3aMelleHUs, 06MeHa).

3aKOH COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — Y4€HBIH-3HIIUK/IONEAUCT.*

AemoHcTpauumn

dusnyeckue sABJeHUd (pacTHpaHMe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHcallusl BOJBI U T. 11.).

XuMuyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeH e caxapa,
B3auMO/leicTBHeE cepHOM KHCJIOTHI C XJI0pUA0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3aumoieicTBUe XKetesa ¢
cepoii, B3auMo/ieicTBUe KeJie3a ¢ pacTBopoM costu Megu(11)).
OnBIT, HUTIOCTPUPYIOLIUH 3aKOH COXpPaHEHHUs MacChl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlabopaTOpHBIE OTBITHI:

[IpuMeps! pU3NUeCKUX sABJEHUH (IJIaBJIeHHe BOCKa, TasHHe
JbJA).

[IprMepbl XUMUYECKUX IBJIEHUH (ITPOKaJIMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IECTBHE MeJIa C KUCJIOTOMH).

Mopeiv aTOMOB U MOJIEKYJI

Mpaktnyeckasa pabota Ne3 Mpr3HaKKM NPOTEKAHNUS XUMUYECKUX
peaKkumi

BbluncneHua

— OTHOCUTEJIbHON MOJIEKY/IAPHOU MacChl BELIEeCTB;

— MaccoBoH A0JIN XUMHW4Y€CKOr'o 3JIEMEeHTa I10 cl)opMyﬂe
COeJHEHHUA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/bI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOM JIeITEIbHOCTH (CpaBHEHUE, KJIacCubUKaLUs) A1 U3yYEHHUs
BellleCTB ¥ XMMUYECKHUX peaKl My c ONOpOoH Ha aJTOPUTM UJIM CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX OHATUH U 3aKOHOB U IPUMEHATD 3TH NOHSATHUS
IIpY ONMCAaHMH CBOMCTB BelLeCTB U UX peBpallleHUH ¢ 0NIopoH Ha MJ1aH U
KJII0UeBble CJI0Ba.

PasnnyaTh pusnyeckue U XMUMHUYeCKUe IBJ€HUS, 06'bSICHATD UX CYLIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKY/ISIPHOTO yYeHUsI C OIOPOH Ha OIpe/ie/IeHUs] U CXeMBI.

OnpezensiTb NpHU3HAKM XUMHUYECKUX PEAKIUMH, YCI0BUS UX TPOTEKAHUS.

O6BACHATD CYyIHOCTb PU3NUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOT'0 Y4eHUs C UCII0/Ib30BaHHEM BU3yabHOU ONOPHI.

KnaccuduuupoBaTh XMMUYecKkre peakLUH (110 YUC/IY U COCTaBY pearupyoumx u
00pa3yoIUXCS BEUECTB) C ONOPOM HA CXEMBI.

CocTaBasITb GopMyJibl GMHAPHBIX BELIECTB 10 BaJIEHTHOCTH U ONpefiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB € ONOPOH Ha aITOPUTM yueOHbIX
JNeUCTBUM.

PaccTaBiaTh K03$OHUIMEHTHI B YypaBHEHHAX XUMUUECKUX PeaKLUi ¢ onopoii Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CnezmoBaThb NpaBUIaM N0J1b30BaHUSA XMMHUYECKOM OCYZ,0M U 1ab0opaTOPHbIM
060pyi0BaHUEM, A TaKKe TPaBUJIaM 00pallieHus C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAAMHU 110 BbINOJIHEHHUIO JTA60PaTOPHbIX XMMUYECKUX OIBITOB MO/,
KOHTpOJIeM Ilefiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JIeATeIbHOCTH
Hay4HO-TONYJIAPHYIO JIMTePATyPy XMMHUYECKOI'0 COZiepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa oJ pyKOBOACTBOM e/iarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN anapaT Kypca XUMUHU

Paspen 2. BaxkHeliline npeAcTaBUTe/IN HeopraHuieckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTMe 06 okcuaax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3Jyxa.
Kuciopos — a/ieMeHT ¥ IPOCTOE Belle-
cTBO. 030H — *ajlIoTpoMnHas MoAuHUKalus Kucaopoja.*

HaxoxneHue KuUcJiopoza B ripupo/e, Q)st{ecxue U XMMHU4YECKHe

CBOMCTBA (peaKL{MU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HHWKHOBEHMUS U NIpeKpallieHUs1 ropeHus. [losaTue

00 OKCHUAX.

*Croco6bl MOJIyYeHUs1 KUCJI0pOoAa B 1abopaTOpPUM U
NpoMbllIeHHOCTU.* [IpuMeHeHMe kucaopoga. Kpyrosoport
KHCJI0pOoJia B IPUPOJe.

*TensioBoM 3P PeKT XUMUYECKON peAKI[UU, TIOHATHE O
TEePMOXHUMHUYECKOM YpaBHEHUH, 3K30™*- U 3H/0TepMUYECKUX
peakIusx.

*TonsinBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpefloTBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI'O CJI0s.*

AemoHcTpauumn

BsaumojeiictBue pocdopa, cephl U KeJjie3a ¢ KUCT0POJ0M
(BO3MOKHO MCIIOJIb30BAaHHE BHU/IEOOIBITOB).
OnpesiesieHHE CoZiepKaHUsl KUCI0POAA B BO3AYXE.
OnBbITHI, AEMOHCTPHUPYIOLIME YCJIOBUSI BOSHUKHOBEHHUS U
MpeKpalleHsi TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlabopaTOPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyyeHue KUCI0pPOAa, U3YYEeHHUE ero CBOMCTB.

BbluncneHumsa
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/JAa ¥ 030HA HA OCHOBaHUU
aTOMHOM MacCbl XUMHY€ECKOT0 3JIEMEHTa
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PackpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSATb 3TH NOHATUS IPU
ONMCAHUHU CBOMCTB BELIECTB U UX PeBPAILE€HUH C HCI0/Ib30BAHUEM ONOPHBIX
CJIOB U KJIULLIE,

XapakTepu3oBaTh (OMUCHIBATB)C ONOPOL HA NIAH, CXEeMY, KPDAMKYIO 3aNiCh
COCTaB BO3/yxa, GHU3HYecKHe U XU-MUYeCcKre CBOMCTBA KMCI0PO/ia, CIOCOOI
€ro NoJlyyeHus, IpUMeHeHNEe U 3HaYEHUE B IPUPOJIE U XKU3HU YesI0BEKA.

CpasHusamb peakyuu 2opeHust U Med1eHHO20 OKUCAEHUS C IPe/iBapUTeIbHbIM
06CyKJeHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb MPUGOPHI /15 TOJTyYEHHUST KUCI0POJA (BBITECHEHHEM BOJIBI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM NeAarora.

HWcnosib30BaTh XMMUYECKY0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BELL|eCTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEeAKLMH C yYacTHEM KUCJI0PO/a.

O6BACHATD CYIHOCTb 3KOJ0IMYeCKHUX NTpo6JieM, CBI3aHHbIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBaThb NpaBu/iaM 6e30nacHoOi paboThl B J1a60paTOPUU NPH UCI0JIb30BAaHUHU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS I10J] KOHTPOJIEM N1€JIarora, a Takxe
IpaBKJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

H]IaHl/IpOBaTb H OCYLIECTBJIATH HA NPAKTUKE XUMHWYECKHE IKCIIepUMEHTHI,
NPOBOJUTH HabGJII0/IeHHUs], Ie/IaTh BBIBOAbI 10 pe3y/IbTaTaM IKCIIepUMeHTa MoJ,
PYKOBOZICTBOM Ilefiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIle.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTebCKOM JleITe/IbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMHUYECKOT0 CO/leprKaHHs, CpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BeicTparBaTh pa3BEépHyThIE MMCbMEHHBIE U YCTHbIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HUKa U CIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILJIaH,
IPaMOTHO UCNOJIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUU



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTBeHHBbIE
OTHOIIEHHUS B XUMUH
(44)

Bopopoj — asieMeHT u mpocToe BelecTBo. HaxoxeHue B
npupoze, Gu3nyecKre U XUMHUYECKYE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJAaMU METAJIIOB),
NpHYMeHeHHue, *cr1oco6bl NoJyyeHUs.*

[ToHATHeE 0 KHUCI0TaX U COMAX.

AemoHcTpauumn

[TosiyyeHue, cobupaHye U pacno3HaBaHKe BOJ0poa.
l'openue Bogoposa.

B3aumojeiictBue Bogopoja c okcuioM Meau(11).

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIN OMBIT:

B3auMoieficTBHE KUCJIOT C MeTa/IJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHue BOAOPOAA, U3YYEHHUE eT0 CBOMCTB.

BbluncneHuma
— MOJIeKyJIHpHOFI Macchbl BellleCTBa Ha OCHOBAaHUM aTOMHOM
MacCChbl XUMUYECKUX 3JIEMEHTOB

KosmyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazipo. MosisipHbIit 06 €M ra3oB. Pac4éThl Mo XUMHUYECKUM
ypaBHEHUsM.

JleMoHCcTpanusa
06pasLbl BelLlecTB KOJIUYeCTBOM 1 MOJIb.

BbluncneHua

— 06'b€Ma, KOJIMYECTBA BeIll|eCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BellleCTBa UJIU 06BEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHIO PeaKI[M1 Ha OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH Tra30B
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PackpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSATb 3TH NOHATUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

XapakTepu3oBaTh (ONUCHIBATh) GU3UUECKHE U XUMUUYECKHE CBOMCTBA BOAOPOJA,
CII0COGBI €ro NoJIyY€eHHUs], IPUMEHEHUE C OIIOPOM Ha MJIaH, KPaTKY!o 3aIlUCh,
CXEMY.

Co6upaTb IpUGOP AJs OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY JIJIS1 COCTaBJIEHUsI GOPMYJI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B TJaGopaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOH MOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM IEJATora., a TAKXKe
npaBuJIaM 00palieHHUs C TOPIOYHUMHU BELIECTBAMHU B ObITY

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBO/JUTh HAGJIIO/IEHUS, [IE/IaTh BBIBOAbI [0 PE3YJIbTATAaM 3KCIIEPUMEHTA MO/
PYKOBOJICTBOM ITe/larora c 00Cy>kieHueM IJIaHa paboThl, C MCIIOb30BaHUEM
KJ/IH1Ie.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIle.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPAaKTUKE XUMUYECKHEe IKCIIEPUMEHTDI,
MMPOBOAUTH Ha6JI}O,[[6‘HI/IH, AeJIaTb BbIBO/JbI I10 pe3yJibTaTaM 3KCII€EpHUMEHTa.

Y4dacTBoBaTh B COBMeCTHOU paboTe B rpyIme

PackpbIBaTb CMBIC/I U3y4aeMbIX MOHATUH U IPUMEHATb 3TH NOHATHSA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUH JJIs PellieHUs pacyéTHBIX 334 C IOMOLIbIO
nejarora.

BBbIYHCIATB MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCcTBa C OIOpo Ha o6pasel;, Ha GOpPMY.JIb;

[IpoBOAUTE pacyéThl IO ypaBHEHUAM XMMHUYECKUX PeaKlMi ¢ OITOpoi Ha
o6paseL, aJITOPUTM y4eOHBIX e ICTBHUN: KOJIMYeCTBa, 060'bEMA, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB WJIU IIPOYKTOB
peakIHH.

BbicTpauBaTb pa3BépHyThle MHCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MH-
¢dopmanuio U3 yye6HMKA U CIPAaBOYHBIX MaTepHasIoB, TPaMOTHO UCI0/1b30BaTh
V3y4YeHHbI! NOHATUIHBIN aNnapaT Kypca XMMHUH C IOMOIIbIO [lefjarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHue, MoJieKyJibl. PHU3uyecKre CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHUsI COCTaBa BOAbL*
XUMHYeCcKHe CBOMCTBA BObI

(pa3noxeHue, peaKLUM C HATPUEM, OKCUJOM KaJbIiysl, OKCUAOM
cepbl V.

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBopbl *PacTBOpHUMOCTD
BElIEeCTB B Boje.*

*HacbllleHHbIE U HeHAChIILleHHbIe PAacTBOPbL * MaccoBasi 10Jist
BellleCTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPO/IE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B IpUpo/ie.* 3arpsisHeHHe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIeKTPOJIU3 BOJbl; CHHTE3 BOJbI; B3aHMO/JeHCTBHE BO/JbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHaoB).

PacTBopeHHe Bell|eCTB € pa3JIMYHON PacCTBOPUMOCTBIO.
HccnenoBaHye pacTBOPOB KUC/IOT U Lijes1ode ¢ TOMOILbI0
WHAWUKaATOPOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PacCTBOPOB C OIpe/ieIEHHONW MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

BbluncneHusa
— C UCIOJIb30BaHUEM NOHSITHS «MaccoBas [|0Jisl BellleCTBa B
pacTtBope»
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PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHI U IPUMEHSITh 3TH NOHSTHUS IPU
OMKCAaHUY CBOMCTB BELIECTB U UX MPEBpalleHH ¢ TOMOLIbIO efarora.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPOHBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocCTaBJ/IITh ypaBHEHUS XUMHUYECKUX PEAKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OUHUCTKU BOJbI OT IIPUMECEH, MEPHI 10 OXPaHE B0/,
OT 3arpsi3HEeHUs I10CJIE IPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHaJa.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJIIO/IEHUS, JIe/IaTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMEHTA 110/, KOHTPOJIEM Nearora, ¢
UCI0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JaGOpaTOPUHU MPU UCTT0JIb30BAHUHU
XUMHUYECKOH MOCY/1bl U 060PYAOBaHUS 10/] KOHTPOJIEM [IE€J]arora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHHUEM ITOHATUA «MacCoBad [0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYJIbL

Hcnosib3oBaThb IPpH BbINIOJIHEHHUH y‘-Ie6HbIX 3a/1a1-11/11‘/’1 H B IIporecce
UCCJIE/I0BATEJNbCKOH JIeATeIbHOCTH HAyYHO-NTONYJ/IIPHYIO JIMTEPATypy
XUMHYECKOTO COJIEPIKAaHUS, CIPAaBOYHbIE MaTepHaJibl, pecypchl MHTEpHeTa
[10J;, pyKOBOJCTBOM I1eJiarora.

BeicTpauBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHbIE OTBETHI C OIOPOH Ha
MHPOpPMALMIO U3 yieGHUKA U CTIPaBOYHBIX MaTePHAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIHN aNnapaT Kypca XMMHH 110CJIe
Ipe/iBapUTEJbHOr0 CTPYKTYPUPOBAaHHUS MaTepHuaa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeIUHEeHUI

(11 4)

Knaccudukanys HeopraHUyecKuxX CoeJUHEHUH.

OKcuzbl: cOCTaB, KJIaccupukanus (OCHOBHbBIE, KUCTOTHBIE,
*aMdoTepHble, HeCo/Ie00pa3yolMe Ha IPUMEpPe OKCH/IA
yriaepoja |l n okenga asota ll, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoencTBue ¢ BOAOM, KNCA0TamM, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Les049u 1
HepacTBOPUMbIe OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTas, kJaccudUKalysi, HOMEHK/IATYpa, GU3ndecKue
Y XMMHYeCcKHe CBOMCTBA (B3aUMO/JEeCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJIIMU Ha IPUMepPE COJITHOW U CEPHOU KUCJIOT),
*crnoco6bl noJydyeHus.* Psii ak THBHOCTH METAJLJIOB.

Conu (cpeiHME): HOMEHKJIATYPA, *cnoco6bl moy4eHUs*,
B3auMo/iefcTBHe coslel ¢ MeTasllaMU, KUCIOTaMY, 11leJ104aMU U
COJISIMH.

'eHeTHYeCKasi CBSI3b MeX/ly KJIacCaMU HEOPTraHUYeCKHUX
coepuHeHUH. ['eHeTHYeckre pafbL [loHATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUA. XUMHAYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTAMH U 11ieJI0YaMH.
PasnoxeHue npu HarpeBaHUHU.

AemoHcTpauumn

06pa3sibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIACCOB.
BsaumogelicTBue pacTBopa CepHOM KHUCIOThI C OKCUJIOM
menu(Il).

Peaknusa HeHTpau3anuu.

BoITecHeHue 0iHOTO MeTaJ/l/1a APYTHUM K3 pPacTBOpa COJIM.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlaGopaTOpHBIE ONBITHI:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacCTBOPUMbBIX OCHOBAHUM.

B3auMogelicTBHe HepaCTBOPUMBIX OCHOBAaHUH C KUCJIOTaMH.
PazsnoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUH.
[IpakTHyeckas paboTa:

Ne 7. PemreHre akcepuMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJ1acCbl HEOPTaHUYeCKUX COeIMHEHUM».

BbluncneHua
— [0 YpaBHEHHUSAM XUMUYECKUX peaKk i

OrnpenienieHre OCHOBHBIX KIIACCOB HEOPTraHMYECKUX COSIMHEHHH 110 Ia0IoHY.
CocrapjieHHe cXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCIHMHEHHUN Ha
OCHOBE OIIPEIEIICHHS.

CocrapieHne (OpMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHI U Ha3bIBAaHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAIBLHON HOMEHKJIATYPE C HCIOIB30BaHUEM
olpe/ieieHUs U TaOJIMIIbI PACTBOPUMOCTH.

KnaccudunupoBanue H3ydaeMbIX BEIECTB [0 COCTaBY H CE0UCMEAM C OIOPON Ha
OIIpe/ICIICHHUS, CXEMBI M TAOJIUILy PACTBOPUMOCTH.

CocrapieHre TaOIHIbl TCHETHYECKHUX PSIOB U cXeMbl «I eHeTHYecKasi B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCTHHEHHIN MO/l PyKOBOJICTBOM I€Iarora.
TIporHo3upoBaHHe CBONCTB BEILECTB HAa OCHOBE OOIIMX XMMHYECKUX CBOICTB
M3YYEHHBIX KITACCOB, TPYIIT BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C HCITOJIb30BaHUEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI IOl PYKOBOJCTBOM IIEJIarora.

CocrapiieHre MOJICKYJISIPHBIX YPaBHEHHUI peakiiil, WLTFOCTPUPYIOLINX XHMHYECKUE
CBOIICTBA U3YUEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEILIECTB U3Y4EHHBIX KJIAacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OIOpO#i Ha BepOaIbHYIO CXEMY B KaueCTBE 3pPUTEILHOMN OIOPHI.

CocrapiieHre MOJICKYIISIPHBIX YPAaBHEHHUI PEakInii 10 CXeMaM C PeABapUTEIbHBIM
00CcyXJIeHHEeM BBIOOpa pearupyronx BemecTB.

BerunciieHre M0 ypaBHEHUSIM XUMHYECKUX PEakiiii KolmnuecTBa, 00bEMa, MacChl
BELIECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IPOAYKTOB PEaKIHH II0
ANITOPHTMY.

IInaHupOBaHKE M OCYLICCTBICHUE Ha MPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIOCHHUS TIOX PYKOBOACTBOM YUHTEIIS.

DopMyIHpOBaHKE BBIBOIOB II0 PE3yJIbTaTaM KCIEPUMEHTA C UCIIOIB30BaHUEM
OTOPHBIX CJIOB.

DopMyIHpOBaHKE ¢ MOMOLIBIO [EAArora 1 BEIIOTHEHHE NpaBui 6e30macHoit paboTsl B
71a00paTOPHH HPH UCTIONB30BAHIN XUMHYECKO TTOCYIBI B 000pPYIOBaHHSL.
Vcnonp30BaHue MPHU BBIMOIHECHHN YUeOHbBIX 3aJaHMH U B IIPOLIECcCce
HCCIIeIOBATENBCKON JEATEIBHOCTH HAYIHO-TIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPABOYHBIE MaTepUalsl, pecypchl IHTepHeTa, ocyliecTBIeHHe BEIOOpa
HOJ PYKOBOJCTBOM IEarora.

BricTpanBanue pa3BEPHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OIOpOil Ha
nHpOpMALHIO U3 y4eOHHKA H CIPABOYHBIX MaTEPHAIIOB, [PAMOTHOE HCIIOIb30BAHHE
M3Y4EHHOTO MOHATHHHOrO ammapaTa Kypca XHMHH C UCIIONb30BaHHEM ILIaHa,
OIOPHBIX CJIOB, AITOPHTMA.

Pazpen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4Yeckux 3j1eMeHToB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XUMHU4ecKas cBA3b. OKHUC/INTE/IbHO-BOCCTAHOBHUTEJ/IbHbIE peakuuu (15 4)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckasa cucrema
XUMMUYECKUX 3/1IEMEHTOB

A. U. Menpene-esa. CrpoeHue
aroma (7 4)

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB (II€JIOUHbIE U
11eJI0YHO3€eMeJIbHbIE METAJLJIbl, TaJIOTeHbl, THEPTHBIE ra3bl).
*J1eMeHTbl, KOTOpble 06pa3yIoT

amMdoTepHble OKCUABI U THPOKCUABL*

[Teproauyeckuii 3aKoH U [lepuoan-deckas cucteMa
XUMHYECKHUX 3/1eMeHTOB /. . MeHeneeBa. [lepuo/ibl, rpyIibl,
noarpynmnsl. PrU3ndyeckrui CMbIC/ NOPSAKOBOT0 HOMepa
3JIeMeHTa, HOMepOB [lepro/ia U TPYIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX si/iep. *U3oTonbL*
JyieKTpOoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060/I04EK ATOMOB MEePBbIX
20 XMMHYeCKUX 371eMeHTOB [lepruoanuecKkol cucTeMbl

/. . MeHpeneeBa.

XapaKTepUCTUKAa XMMHUYECKOT0 3JIEMEHTa 0 ero MOJIOXKEHHUIO B
[epuoauyeckoii cucreme /. U. MeHzesieeBa.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3JIEMEHTOB MaJlbIX
MepruoJ0B U I'VIaBHbIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOI'O
(mopsiaxoBOro) HoMepa.*

*3naueHue [lepuoaudeckoro 3akoHa u [lepuoaudeckou
CUCTEMbI XUMUYECKHX 3JIEMEHTOB /I Pa3BUTUA HAYKU U
npakTuku. [l. U. MeH/iesleeB — y4Y€HBIH, elaror U rpakJaHuH.*

AemoHcTpauum

KopoTkonepuoiHas v JJIMHHONIepUOUAHasA GOPMBbI
[leproauyeckoi cUCTEMBI XUMUYECKUX 3JIEMEHTOB

JI. 1. Meneneesa.

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U HEMETaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe THAPOKCHAA [UHKA C paCTBOPAMU KHCJIOT U
neJioyen
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PackpbIBaTh CMBIC/ IEPUOAUYECKOTO 3aKOHA I10/] PyKOBOJICTBOM IeJiarora.

[ToHMMaTh CyLECTBOBAHHE NIEPUOJUUECKOHN 3aBUCMOCTH CBOMCTB XUMHUY€ECKUX
3J1IeMeHTOB (M3MeHeHHe PainyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COoeIMHEHUH OT 0JI0KeHUS B IepUOJUYeCKOM CUCTeMe U CTPOEHHUS aToMa C
HCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBAIUBaATh CBA3b MEX/Y N0JIOXKEHWEM 3JIeMeHTa B IepUOAUYECKON cucTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij /pa, o6llee YUC/I0 31eKTPOHOB U
pacnpefiesieHre UX 10 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10
rpynnam u nepuojam Ilepuosnyeckoit CHCTeMBbI C TOMOLIbIO [Te/jarora.
XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI ITepBbIX TPEX IEPUOAOB, KaJlusl,
KaJIblYs 10 UX nosioxkeHuIo B [lepuoguyeckoii cucteme /Jl. U. MeHjesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B JaGopaTOPUH NPH UCTI0JIb30BaHUU
XUMUYeCKOU nocy/ibl U 060pyZ0BaHHs IO/, KOHTPOJIeM Nejjarora.

BoicTpanBaTh pa3BépHyThle NHUCbMEHHbIE U yCTHbIE OTBETHI C OTIOPOM Ha
MHdopMalIHIo U3 yueOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XMMHU 1ocJ1e
CTPYKTYpPUPOBaHUSI MaTepHasa C UCI0Jb30BaHUEM KIIMILE.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 3a/JaHUM TEKCThI yyeOHUKa Iocie
CTPYKTYpPUPOBaHUSI MaTepHasa, CipaBoYHble MaTepualsl ([lepuoanyeckyto
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U CoJIeH B BOZiE, 3JIEKTPOXUMUYECKUH psiJ| HANPsHKeHUH
MeTaJlJIoB).

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepXKaHHUs, CIpaBOYHble MaTepuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM Ilefiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKLuun
(84)

9 KUIACC

*JJIEeKTPOOTPHULATENbHOCT* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMU4YecKasi CBSI3b (MOHHasI, KOBaJIEHTHAs MOJIsIpHAst U
KOBaJIeHTHas1 HEMOJISIpHasi ).

CTeneHb OKUC/TIEHUS.

OKHUCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIeHUS. OKUCIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEaKI|UU: TOpeHue,
peakL Uy pasyioKeHus, COeJUHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BpeMs)

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHH M0/, PYKOBO/ICTBOM I1€/1arora.

OnpeensiTb BUA XUMUYECKOH CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpezensiTh CTENEHb OKUCJIEHUS] XUMUYECKOr0 3JIeMeHTa 10 GpopMyJie ero
COeJIMHEHUS C UCI0JIb30BaHUEM AJITOPUTMA.

OnpefienisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBSACHATD CYLIHOCTb POLECCOB OKUC/IEHUsI U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/IeKTPOHHBIHN 6aJIaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocCTaBJIsITh ypaBHEHHE OKUCJIUTEBHO-BOCCTAHOBUTE/IbHON PEeaKIUH MO
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM peaKI M.

Hcnosib30BaTh NPH BHINOJHEHUH Y4e6HBIX 33JaHUH TEKCTHI y4eOGHUKA I0CIIe

CTPYKTYpPUPOBaHUsI MaTepHasa, ClipaBoYHble MaTepHuasbl (IepUoJUYeCcKyI0
CUCTeMy XMMUYeCcKUX 371eMeHTOB /I. U. MeHiesieeBa, Tab/IM1ly pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U coJiel B BOZie, 3JIEKTPOXUMUYECKUH psiJ| HANpsKeHUH
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammni,

W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXxaHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Pasgen 1. BemecTBo M XUuMu4yeckye peaknuu (17 4)
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IloBTOpEHME U YTJIYGJ/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 ksiacca

(54)

[Tepuoaudeckuii 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asnemeHTOB /I. . MeHgenieeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBONCTB XMMHUYECKHUX 3JIeMEeHTOB [IePBBIX TPEX
[IepUO/I0OB, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIeMEHTOB B
NeproANYecKol cucTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanus u HoMeHK/IaTypa HeopraHU4eCcKHX BellecTB
(MexxayHa-poAHas M TpUBHaJIbHas1). XMUMHUYECKHe CBOMCTBa
BeLIeCTB, OTHOCAIIMUXCA K pPa3/IMYHbIM KJlacCaM HeOpraHU4eCKUx
coeIUHEHUH, UX Fr'eHeTUYecKasl CBSI3b HEOPTaHUYeCKUX BelleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KPHUCTA/I/IMYeCKUX PeLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpoeHus1.*

JleMoHCcTpanuu

1. Moze/11 KpUCTaLJIMYeCKUX PelIEéTOK HeOpraHM4eCKUX BelllecTB.
2. KopoTkonepuogHas v AJMHHONIepUoAHas GOpMbI
[Teproauyeckoi cucTeMbl XUMHUYECKHUX 3J1EMEHTOB

. U. MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI NEPBBIX TPEX MEPUOOB, Kalus U
KaJbLiusl 110 UX NoJIoxkeHUI0 B [lepuouyeckoii cucteme /[l. U. MeH/iesieeBa ¢
OMOpPOU Ha aJITOPUTM.

KnaccudunpoBaThk M Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3y4YeHHbIX
KJIaCCOB C OMOPOH Ha cxeMy, TabJIHLy PAaCTBOPUMOCTH.

OnuchIBaTh 06IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIacCOB,
NOATBEPXKAATh CBOMCTBA NPUMePaMU MOJIEKYJISIPHBIX ypaBHEHUH
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpefensiTh BUJ XMMUYECKOHN CBSI3U U THI KPUCTAIHUYECKON PELIETKU
BEIEeCTBAa C OIIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs M1OCje
npeJiBapUTEJbHOTO pa3bopa.

BoicTpauBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOpPMALMIO U3 YYEOHUKA U CIPAaBOYHBIX MaTepPHaJIOB, FPAMOTHO
HCII0JIb30BaTh U3y4eHHbIN NOHATUHHBIN aNapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUH U B poliecce
HCC/Ie/0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, ClpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/ PYKOBO/ICTBOM Ie/Iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanus XuMu4eckux peaKkiUi o pa3/InyHbIM NpHU3HAKaM
(1o yucy ¥ cOCTaBy y4acTBYIOIMX B PeaKL My BellecTB, *110
TenJ10BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHeH OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 Y4aCTHIO
KaTasnusaTopa).*

*JK30- M IHAOTEpPMHUYECKHE PeaKIMH, TepPMOXHMHUYeCKHe
ypaBHeHUs. [IoHSITHE 0 CKOPOCTH XUMHUYeCKOH peakuuu. [loHsATHE O
FOMOTEHHBIX U reTeporeHHbIX peakiusax. [loHATHe 06 06paTUMBbIX
Y HeOOPaTUMBbIX XUMHUYECKHUX peakusax. [IoHATHe 0 XUMHUYeCKOM
paBHOBecuU. PaKTOpHI, BJIUALINE HA CKOPOCTb XMMHUYECKOH
peakL U1 U T10JI0XKeHHe XMMUYeCKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE PeaKIuH (3/1eKTPOHHbIN
6aJIaHC OKHCIUTEbHO-BOCCTAHOBUTEJIbHON PEaKLIUH).

JeMOHCcTpauuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUUYECKOH peaKLUH OT Pa3INIHbIX
daKTopoB.

2. BospelicTBue KaTasM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLuu.
3. [IpuMepbl HEOGPATHUMBIX U 06PAaTUMBbIX PEaKIIUH.

4. CMelleHUe paBHOBeCHUS XUMUYECKON peaKL iU,

Bouruucienus
— KOJINYEeCTBA BeleCTBa, 06'béMa U MaCChl peareHTOB UJIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PaCKprBaTb CMBICJI U3yYaeMbIX MOHATHUH U NPUMEHATDb 3THU NOHATHUA ITPHU
OIMCaHUY CBOMCTB BEIL|ECTB U UX IpeBpalleHuH.

KnaccudunnpoBaTb XMMHUYeCKHe PeaKLMY 0 PA3JIMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKIUH OT pa3/IMYHbIX
$aKTOpOB 0] pYKOBOJCTBOM y4YUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH POTEKAaHUA XMMUUYECKHX ITpeBpallleHUuH B
pa3/IMYHBIX YCI0BUAX MTOCJIe TPeiBapUTebHOM paboThI.

OnpenienATb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN GaJIaHC PeaKIUH.

[Ipor3BOAUTH BBIYMCJIEHUSA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPAaBOYHbIX MaTepHaJIOB, FPAMOTHO
VCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anllapaT Kypca XMMUH 110CJIe
Ipe/iBapUTeIbHOI0 CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce

HCCJIeI0BATEbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISPHYIO JINTEPATypy
XMUMHUYECKOTO COZlepXKaHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
110CJIe KOHCY/IbTALMH C [TeJaroroM.
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TeMa 2. J/IeKTPOJIMTHY eCKast
AUccouManusi. XMuMH4YeCKHe
peaxkuuy B pacTBoOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMY. IJIEKTPOSUTHI U
HE3JIEKTPOJIUThL. KaTHOHbBI, aHHOHBI. *MeXaHHU3M AMCCOLUALUU
BEILECTB C pa3/IMYHbIMHU BUJAMU XUMHYECKOU CBsi3U. CTeneHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu HOHHOTO 06MEHA, YCI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUS peaKLHii.

XUMHUUYECKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIEH B CBETE
NpeJICTaB/JeHUH 00 3/IEKTPOJIUTHYECKON Jucconranuu. Cpesa
pactBopa. [IoHsTHe 0 rU/IpOJIU3e COoJIel.

KayecTBeHHbIe peaKIlUi Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cunvkaT-¢$ochaT- aHUOHbI, TUAPOKCUI-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUsl, aJJIOMUHUs, XKeJsie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIME B BOJHBIX paCTBOPaX..

JleMoHCcTpanuu

JeKTpudeckas MpoOBOJUMOCTb PACTBOPOB BEILECTB; ABH)KEHNE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIIOCTPUPYIOLIME TPU3HAKHY [TPOTEKaHUs peaKui
HOHHOTO 0OMeHa.

OnbITHI 110 ONPe/ie/IEHUI0 CPe/ibl B pacTBOpax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHble U IPaKTU4eCKue

pa6oTsI

JlabopaTOpPHBIH OIBIT:

Ne8Peaknuy HIOHHOT0 06MeHa B pacTBOpax 3JIeKTPOJUTOB:
cyabdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUSA U COJIAHON KUCJIOTbI, peaKLUsa

HeUTpa/M3aliuy Mex/y F’MIPOKCU/0M KaJIUd U COJITHOW KUCIOTOM.

Ne9. KauyecTBeHHble peakuyu Ha MOHbI B pacTBope.
[IpakTHyeckas paboTa:

Ne 1. Pemrenue skcnepyuMeHTa/IbHBIX 33/a4 110 TEMeE.
BbiuucieHus

— I10 YpaBHEHUSIM XMMUUECKHX peaKLui

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHH, a TAK)XKe CMbIC/I TEOPUHU
3JIEKTPOJIUTUYECKOU IUCCOIMALUU C OTTIOPOM Ha CXEMBI.

OOBACHATb NPUYUHBI 3JIEKTPOIIPOBOJI-

HOCTH BOJIHbIX PACTBOPOB C IOMOII[bIO0 TTeJarora.

CocTaBJIITh ypaBHEHUS JUCCOLMALIMN KUCJIOT, IIeJIOUel U CoJiel, OJIHbIe
Y COKpalEHHbIE HIOHHbIE YPAaBHEHUST XUMUYECKUX PeaKIIMi HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHKE XMMHUYECKHE IKCITEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHUS, IeJIaTh BBIBObI 10 pe3yJibTaTaM 3KCIIEpUMEHTa
nocJjie npeABapuUTeJbHON paboThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabOpaTOPUH NPU
HCI0JIb30BAaHUH XUMHYECKOU MTOCY/bI U 060PY/J0BaHUS M0/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTD BHIYUCIEHUS 10 XUMUYECKUM YpaBHEHHUSIM.

BeIcTpanBaTb pa3BEPHYThIE MUCbMEHHbBIE U YCTHBIE OTBETHI C OMIOPOU Ha
MHdopMalHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XMMHU 110cJ1e
npeJBapUTEJBLHOTO CTPYKTYPHUPOBaHUA MaTepUaJia.

Hcnosib30oBaTh IPpH BBINTOJIHEHUH y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCCJIeI0BATE/IbCKOH JIETEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHYECKOTO CO/IepKaHHUs], ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa
1ocJie KOHCY/IbTAaLUH C TIeJaroroM.

Paspen 2. HemeTa/l/1bl M MX coegMHeHUs (24 4)
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Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

0611as1 XapaKTePUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHH
okucsenus. CTpoeHUe U pU3NUeCcKUe CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMo/ielicTBUE C META/UIAMH, HeMeTaJlJlaMH (BOJOPO/IOM U
KucaopozoM),*enodamMmu™). XnopoBogopos. CosisiHast KUCIOTA,
XUMHUYeCKHe CBOMCTBA, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M 4eJioBeKa.* BaxkHeHIIMe XJI0PUAbI U UX HAXOXKJIEHUE B
npUpo/ie.

JleMoHCcTpanuu
BuseoMmaTepuaJibl: rajioreHbl U UX COeTUHEHUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U IPAKTUYECKHE PaGOThI
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJ10pHUA-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosiy4yeHHe COIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Beruucienus
110 YpaBHEHUSM XUMHUYECKUX peaKiuil.

O6'bSICHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/Iax MaJlbIX IEPHO/I0B U IJIaBHBIX TOArPYII
[TeproiU4eCKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MCII0JIb30BaHUEM CXEMBI.

XapakTepusoBaTh pr3UUeCcKre U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJjioreHoB (Ha IpyMepe XJI0pa) U CJI0XKHBIX BellleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs], IpYMeHeH e U 3HaYeHHe B
NpUpO/ie U >KU3HU YesIoBeKa I10cjie CTPYKTYPUPOBAaHUs MaTepHraJa.

OnpefensiTh rajJoreHUA-MOHbI B pacTBOPE C UCN0JIb30BAaHUEM TabJIUIIbI
"XapakTepHble peaKLU1 Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBAATh Ha MPAaKTHKe XMMHUY€eCKHe 3KCIIepUMEHTBI,
IPOBOAUTL HAOJII0/IeHUS, [ieJIaTh BbIBOAbI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

Tema 4. 06125
XapaKTepUCTUKA XUMUYEeCKUX
ajsieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHu (5 4)

061as xapakTeprucTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsienusi. CTpoeHue U pu3nyecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHUCJI0PO/JA U Cepbl.

AnnoTtponHsle MogubUKALUU KACI0POJA U cepbl. XUMUYECKHe
CBOMcTBa cepbl. B3auMoecTBYE € HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa/l/IaMH, KOHIIEeHTPUPOBAaHHBIMH a30THOH U
cepHOH Kuca0TaMU. CepoBO0OPOJ, CTpoeHHe, U3nIecKHe

O6BACHATD 061LIIEe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYINIIbI U UX COeIMHEHUN
C Y4€TOM CTPOEHHS UX aTOMOB C OIIOpoH Ha cxeMy "Vi3MeHeHHe paJjuycoB B
noArpymnmnax".

XapakTepusoBaTh $U3UIECKHE
Y XMMUYeCKHe CBOMCTBA MPOCTOTO BelleCTBa Cephl U €€ coeJuHEHUH
(cepoBOZOpO/IA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/Ib$ATOB), CIOCOOBI UX
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U XUMUYECKHe CBOUCTBa (KI/ICJ'IOTHble )5 BOCCTHHOBI/ITEIII)HI)IE). INoJIy4eHH4, IpMMEHEeHWe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

OKCH/IbI CEpbI KaK MpeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast OMOpPO¥ Ha CXEMY U IJIaH.

KHUCJI0Ta, GU3NYECKHE U XUMUYECKHE CBOKCTBa (06111e KaKk OnpeesiTh HaJM4YHe CyJibdaT-HOHOB B pacTBOPE.

npe/CTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBIACHATH CYIIHOCTb 9KOJIOTUYECKHX MPOGJIeM, CB3aHHBIX C TepepaboTKOM
CepHHCTas KUCJIOTA. COeZIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBAHUS MaTepHaJa.

*XUMHUYeCcKre peaKl1H, JieXall[ie B 0CHOBe IPOMBbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUY€ECKHE 3KCIIEPHUMEHTHI,
cnoco6a noJiy4yeHusl CEpHOM KUCJIOThI. AninmapaThl U IPOTeKaloli1e B NPOBOAMUTh HAGJIIOIEHHUS], [ieJIaTh BBIBOABI [0 Pe3yJIbTaTaM 3KCIepUMeHTa.
HUX [polLecchl (Ha MpuUMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CieiloBaTh NpaBUaM 6€30MacHOM paboThl B J1ab0OPATOPUU IPU

CoJii cepHOM KUCJIOThI, KaueCTBEHHAs peakKiys Ha Cy/ibdaT-HOH. HCI0JIb30BaHUHU XUMHUY€ECKOU TOCY/[bl U 060PY/I0BAHUSA 0] PyKOBOJACTBOM
HaxoxzaeHue cepbl U eé coelUHEHUH B pupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»Kalolllel cpe/ibl COeIMHEHUSMH CEPhI [IpOU3BOAUTH BBIYMCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(kuC/IOTHBIE AOXK/IU, 3aTPsI3HEHKE BO3/IyXa U BOJOEMOB), CIOCOGbI Wcnosib30BaTh MPU BhIMOJHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eOHUKaA,

€ero npeioTBpaleHus.* cnpaBoYHble MaTepuasbl ([leproJUYecKy0 CUCTEMY XUMHYECKUX

asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUECKUH sl HallpsHKeHU I
MeTaJlJIoB).

Hcronb3oBaTh IIPH BBINTOJIHEHHUH y‘{66HbIX 3auam/11>'1 U B IIporecce

JleMoHCcTpanuu
Konneknuu (BuzieoMaTepHasibl): cepa U eé coeIUHEHHs.
06yr/aMBaHMe caxapa noJ fieicTBUeM KOHILeHTPUPOBAHHOM cepHOM

KHUCJIOTHL o

HCC/IE/I0BATEIbCKON JIesI TeIbHOCTH HAyYHO-IIONYJISIPHYIO JIMTEPATYPY
JlaGopaTopHbie U NPpaKTUYeCKHe PaGoThI XHMHUYECKOT0 COZIEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl IHTepHeTa
Jla6opaTOpHBIE OMbBITHI: H0CJIe KOHCYJIbTALMH C 1e1aroroM

O6HapyxeHue cy1bdaT-MOHOB.

BsaumogeiicTBue pa36aBeHHOM CEPHON KHUC/IOTHI C IIUHKOM.
Beryucienus

10 ypaBHEHUAM XMMHWYeCKUX peaKLUi
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Tema 5. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynnsl. A3oT,
docdop u ux coegfuHEeHUA

(74)

061as xapaKTepUCcTrKa 31eMeHTOoB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUpPoJe, GU3NYECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AmMmuak, ero ¢pu3nUecKre U XUMHYECKHEe CBOMCTBA, OJyYeHUE U
npuMeHeHue. CoJiu aMMOHUS, UX QU3UYECKUE U XUMUYECKHE
CBO¥CTBa, NprMeHeHHe. KauecTBeHHas peaklysi HA HOHbI aMMOHHUS.
A3oTHas kucsI0Ta, €€ u3nvecKre U XMMHUYeCKHe CBOHCTBA (061iue
KaK IpeJCcTaBUTeJIS KJIacca KUCJAOT U *cienuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHepa/bHbIX yA00peHU . *

XUMHYeCKOe 3arpsi3HeHNEe OKPYKaloLel cpe/ibl CoeIMHEHUSIMU
a30Ta (KUCIO0THBIE JOX/IH, 3arpsi3HeHUe BO3/yXa, TOYBbI U
BO/IOEMOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, prusudeckue u
XUMUYECKHe CBOHUCTRA.

Okcup docdopa(V) u pochopHas kucaoTa, dusnyeckue U
XUMHUYecKHe CBOMCTBa, *noyyeHre.* *KauecTBeHHas peakijys Ha
docdaT-MoHBL*

*WUcnosb3oBaHue pocdhaToB B KauecTBe MUHePaIbHBIX Y06 peHHt.*
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB pocdhaTaMu.

JleMOHCcTpanuu
Konnexnuu: pocdop u ux coejuHeHUs.
B3aumogelcTBHe KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MeJbIO.

JlaGopaTopHble U NpaKTH4YeCcKHe PaGoThl

JlaGopaTOpHBIE ONBITHI:

1. BzauMogencTBUe coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKOMJIeHHe ¢ 06pa3laMu a30THBIX U GOCHOPHBIX yA0OPEHHH.
[IpakTHyeckas paboTa:

Ne 10. [TosnyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

Boeruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYIIIBI U UX COeIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢ocdopa U ux coeiMHeHUH (aMMUaKa, CoJIed aMMOHUS, a30THOHU
KHUCJIOTBI, HUTPaATOB, okcuaa ¢pocdopa(V) u ochopHOit KHCIOTSHI,
docdaToB), cnocobb! MX MOTYYeHUs], IPUMeHeHHe Y 3HaueHHe B IPUpPoJe
Y ’KM3HU YeJI0BeKa C UCTI0JIb30BAaHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKLiuM Ha KaTHUOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJUHEHUM a3oTa U pocdopa B OKpy:Katollel cpe/fie.

[1/1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJIIO/IEHHS, [ie/IaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIeprU-MeHTa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JaboOpaTOPUH NPU
UCI0JIb30BAHUH XUMHUY€ECKOU MOCY/Ibl U 060PYy/10BaHUS.

l-[pOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHUAM.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEeKCThI y4e6HHUKA,
CIIpaBOYHbIE€ MaTepHUaJibl [nepnognqecxy}o CUCTEMY XUMHYECKHX
aseMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce

UCCJIeloBaTeNbCKOM JIeITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy

XMUMUYECKOT0 COZlepKaHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa

Iocyie KOHCYJIbTAllUM C TeJaroroMm

Tema 6. O611as XxapaKTepuc-
THUKAa XMMU4Y€eCKHX 3JIEMEHTOB
IVA-rpynnsbl.

Yryiepoj ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aMas.
BsaumogeicTBHE ¢ METAJIAMY, HEMETaJIJIaMH,
KOHLIEHTPHPOBAaHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHUe B IpUpoie, pusndeckue U XUMUYECKHe

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XMMHUYECKHe CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia U KpeMHHUS U X COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHOK

38




CoeIMHEHUA
(84)

cBoiicTBa. Axcopbuust. Kpyrosopor yryieposia B npupo/e.
Okcuzbl yraepoja, ux Gusndeckre 1 XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHUE U IPUMEHEHHE.
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe C OKCUAOM yraepoza(IV);
runoTesa rj1o6ajJbHOro NoTenJeHus KJMMaTa; HapHUKOBBIN
adoekrt.*

YroJsibHas KMC/I0Ta U €€ coJid, ux GUsnyecKue U XUMUYecKue
CBOMCTBA, NOJIyYeHUe U IpUMeHeHUe. KauecTBeHHast peakiius Ha
KapbOOHAT-UOHBL

*[lepBoHa4a/IbHble TOHATHUSI 06 OPraHUYeCKUX BellleCTBaX KakK 0
COeINHEHUSIX yTJiepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHeE 0 6HOJIOrMYeCKH BaXKHbBIX BellleCTBaX: XKHpax, 6eskax,
yrieBojax. MaTepuajbHOe eJUHCTBO OPraHUYeCKUX U
HeOpraHUYeCKUX COeJUHEHUM.*

*KpeMHuH, ero ¢pusnyeckre U XMuMUUeCKHe CBONUCTBA (Ha mpuMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHue U
NpYMeHeHue B 3JIeKTpOHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Ke MpeicTaBieHus 006
okcuie kpeMHus(IV) v kpeMHHeBOH kucaoTe. CUIMKATBhI, UX
HCI0JIb30BaHUE B OBITY, MeAUILMHE, IPOMBIIIJIEHHOCTH.
BaxkHell1Me cTpoUTeIbHbIE MaTepHaJsIbl: KEPaMUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [Ipo6sieMbl 6e30nacHOrO
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOU
XKU3HU.*

JleMOHCcTpanu

Mogienn KpUCTaJINYeCKUX pelléTOoK ajiMasa, rpaduTa, MoJIeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseomaTtepuasibl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogenn MOJIEKYJT OPraHUYEeCKUX BEIeCTB.

JlaGopaTopHble U NpaKTU4YecKHe paGoThl

JlaGopaTOPHBIH OIBIT:

KavecTBeHHas peakijys Ha Kap6OHAT-HOH.

[IpakTHYeckue paboThI:

Ne 11. [TosiyyeHue yrjieKUCJI0ro ra3a ¥ U3ydeHue ero CBOMCTB.
KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

Ne 12. Pemrenue skcnepyuMeHTaJIbHBIX 3a/1a4 10 TeMe «HeMeTasabi».

Bouruucienus
M0 YpaBHEHUSIM XUMHYECKUX PEAKIUH, eCJIN OJUH U3 PeareHToB
JlaH B BU/ie BOJAHOI'0 PACTBOPA C U3BECTHON MacCOBOM A0JIeH.

KHUCJIOTBI, KAPOGOHATOB, OKCH/Ia KPEMHUS, KDEMHHUEBOW KHUCJIOTBI,
CUJIMKATOB), CIOCOOBI UX I0JIyYeHHs], IPUMEHEHHEe U 3HaYeHHe B IPUPO/ie
Y ’KM3HU YeJIOBeKa.

OnpefensiTb KAPOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJI0IM4YeCKHUX TPo6JieM, CBI3aHHBIX C HAXOXKJeHNeM
YIJIEKUCJIOrO0 ra3a B OKpYKalollel cpefie.

WnmrocTpupoBaTh B3aMMOCBsI3b HEOPraHMYeCKUX COeIMHEHUH yTiepoja U
OpraHU4YeCcKHUX BellleCTB [0/ PyKOBOJCTBOM YUUTes.

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTL HAOJII0/IeHUS, [ieJIaTh BbIBOAbI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTebHONU PaboThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaboOpaTOPUH NMPU
MCI0JIb30BAaHUHU XUMUUYECKOU NOCy/ibl U 060py/J0BaHMUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH TEKCThI y4e6HHUKA,
cnpaBoYHble MaTepyaJbl ([lepruoanyeckyto CUCTEMY XMMHUYECKUX
asemeHTOB /. . MeH/esieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUYECKUH psiji HanpshKeHUH
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C Te/IJaroroM.

Hcnosib30BaTh IPpH BBINTOJIHEHU U y‘{eﬁHle 3agax—mfz’1 U B IIpoiecce
HCCJIe10BaTeIbCKOM J1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEepaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHuaJbl, pecypchl MHTepHeTa
110CJ/le KOHCYJIbTALMHU C [TeJaroroM.

Pazpen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O611He cBOMCcTBa
MeTaJ/l/IOB
(44)

061as XapaKTepUCTUKA XUMUYEeCKHX 3JIEMeHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX N0JI0KeHUs B [leproJudecKoli cucTeMe XUMUYECKUX
anemeHnToB /I. . MeH esieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTaJ/lindecKasl CBSI3b M MeTaJlJIM4YecKast
KpUCTa/INYeCKas peléTKa. JeKTPOXUMHUYECKUH psij,
HanpsDKeHUH MeTasl10B. PU3nyecKre U XUMHUYecKre CBONCTBa
MeTas1oB. *0611Ke CIOCOOBI OIy4YeHHUsI MeTaJI0B. [IoHsATHE O
KOPPO3UHU META/JIOB U OCHOBHBIE CIIOCO6bI 3aILUTHI OT KOPPO3UU.
CriaBbl (CTajib, YYTYH, JIOPaJIIOMUHUHN, 6POH3a), UX IPUMEHEHUE B
OBbITY U IPOMBIIIJIEHHOCTH. *

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$uU3nuUEeCKUMHU CBOUCTBAMHU.

Mogesiv KpUCTaLJINYeCKUX PENIETOK METAJIJIOB.
BusieomaTepuasibl: KOppo3us METAJJIOB.

JlaGopaTopHbie U IPAaKTU4YEeCKHE PaGOThI

JlabopaTopHbIE OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMi CIIJIABOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTHU PeaKI[MHU MeTaJljla C KHCJIOTOU OT MPUPO/IbI
MeTaJsla.

Bouruucienus
— 10 YpaBHEHUSAM XMMUYECKUX PeaKLUH, eC/iu OZJUH U3 peareHTOB
COIEPXKUT MPUMECH

PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEHUs UX aTOMOB.

XapaKTepu30BaTb CTPOEHHE METAJIJIOB, 0611e GU3UUECKHUE U XUMUUECKHE
CBOMCTBa MeTaJJOB.

XapakTepu3oBaTh 0611IMe CIOCOOBI TOJyYeHUS MeTaJIJI0B Nocjie
CTPYKTYpPUPOBaHUs MaTepHaa.

CnepoBaTh NpaBUIaM 6e30nacHON paboThl B J1JabopaTOpUH IPU
MCI0JIb30BAaHUHU XUMUUYECKON MOCy bl ¥ 060py/J0BaHHUS.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHbIX 3a/JaHUH TEKCThI yuyeOHUKa,
cnpaBoyYHble MaTepuassbl ([leproguyeckyio cUCTeEMY XUMHUYECKUX
asneMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiell B BOJie, 3JIeKTPOXUMUUYECKUH Pl HallpsDKeHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘{eﬁHle 3agaHm‘/’1 U B IIpolecce
HCCJIe/0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOTO0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypcbl UHTepHeTa
nocJie pe/iBapuUTeJbHON KOHCY/IbTALUU C IeJaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M UX COeJUHEeHHUus
(16 4)

IllenoyHble MeTasLbl. [losoxkeHue B [lepuoanyeckoit cucreme
XUMUUYeCKUX 371eMeHTOoB /l. . MeHJeieeBa, CTpOeHHE aTOMOB.
HaxoxzeHue B mpupoje.

dusnyeckue U XUMUYECKUe CBOMCTBa (Ha NpUMepe HATPUs U
Kanusi). OKCUZbl U TUAPOKCUAbI HATpHUsS U Kasus. [I[pumeHeHue
1[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

lllesio4yHO3EeMebHBIE METAJLJIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoanyeckoi cUCTEMe XUMUYECKUX
asneMeHTOB /I. U. MengenieeBa. HaxoxzeHue B npupo/e.
dusnyeckre U XMMHUYeCKUe CBOUCTBA. BaxkHelIMe coeJUHEHUS
KaJsblys (OKCUJ, TUAPOKCHU/, cosin). *IKECTKOCTb BOABI U CIIOCOObI
eé yctpaHeHUs.*

Anromunuit. [lonoxkenue B [lepuoudeckoit cucTeMe XUMUYECKUX
asneMeHTOB /I. U. MeHpesieeBa, cTpoeHre aToMa. Haxox/eHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMdOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUIA.

’Keneso: coctas, cBoiicTBa 1 nosyyeHue. [los0xeHue B
[lepuoauveckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

/1. . MeHpeneeBa, ctpoeHre aToMa. Haxox/jeHre B mpupo/e.
dusnyeckue U XUMUYeCKUe CBoMCTBa. OKCH/IbI, TUAPOKCH/IBI U COJTH
xkese3a(ll)

u xese3a(IIl).

JleMOHCcTpanuu

B3aumogeiicTBue HATpUs C BOJOU.

OkpalurBaHUe NJIaMeHU HOHAaMU HaTpUS U KaJlusl.
OkpallrBaHUe NJaMeHd HOHAMHU KaJbLUsl.
B3zauMo/ieficTBHe OKCH/IA KaJbIUSA C BOJOH.
Buzeomartepuasbl: ropeHHE XKeJjle3a B KUCJI0POJE U XJI0pe.

JlabopaTOpHBbIe ¥ IPAaKTU4YeCKHUe PaGOThI
JlabopaTOpHBIE OBITHI:

0O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero CIJIaBOB.
AmdoTepHbIe CBONCTBA r'HPOKCHA AJTIOMHUHUS.
KauecTBeHHbIe peaKI[My Ha MOHBI JKeJie3a.
[IpakTHYyeckue paboThI:

Ne 13. Pemrenue skcriepyuMeHTaJbHBIX 33/1a4 10 TeMe «MeTasllbl».

Boeruucienus
110 YpaBHEHUSIM XUMHYECKUX PeaKIui.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIIax U UX COeJUHEHUH C Y46 TOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX CoeJUHEeHUH (OKCUI0B, TUAPOKCUOB, COJIeH) € OITOPOH Ha
CXeMy, CIIOCO0Ob! UX NOJIyYeHMs], IpUMeHeHHe U 3HaYeHYe B IPUPO/ie U )KU3HU
YeJIOBEKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKIUil HIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIMA, aIIOMUHUSA, LIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0JIb30BaHNEM TabJiuIbl "XapaKTepHble peaKlMy Ha KATHOHbI".

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTh HAGJIIO/IeHUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIePUMeHTa.

CnenoBaThb npaBu/iaM 6e3onacHoOl paboThl B 1abOpaTOPUH NPU
HCI0/Ib30BAaHUY XUMUYeCKOH IIOCYABI U 060pyAOBaHHU.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

BbIcTpauBaTh pa3BépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH HA
MHdopMalHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
UCI0/1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosib30BaTh IPpH BBINTOJIHEHU U y‘-IeGHle BaﬂaHI/lI‘/’I H B IIpouecce
HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOI0 COZiepKaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
nocJie NpeJiBapUTeIbHON KOHCYIbTAIUH C [1eJaroroM

Paspen 4. Xumus U okpy:xamomas cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KU3HHU
YyesioBeKa

*HoBble MaTepuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU YesloBeKa. XUMUS U 340pPOBLE. Be3onacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapakTepu30BaTb POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JI0eH,
OCHOBHbIE BellleCTBA U MaTepHaJIbl, IPUMEHSIeMble B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(3u) [IpupoHble UCTOUYHUKH YTJIEBOJOPO/L0B (YroJib, NPUPO/IHBIH ras, OOGBACHATD YCJIOBUS 6€30MaCHOT0 UCI0JIb30BAHUS BELIECTB U XUMHUYECKUX

He}Tb), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U peaxiuii B GbITY.

NPOMBIIILJIEHHOCTH. AHanM3UpPOBaTh U KPUTHUYECKH OLEHUBATh MHOPMALIHIO O BIHUSHUU
OCHOBBI 3K0JIOTUYECKOH TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE IPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBa, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKpYy:Kamwllel cpesibl (peesbHO A0NYCTUMAas KOHLEHTpalus OKpY»KarLlei cpesbl.

BewectB — [1JK). YMeTb 0Ka3bIBaTh EPBYIO MOMOLIb TPU XUMHYECKUX 03KOTaX U OTPABJIEHHUSIX.
PoJib XMMUU B peLlIeHUH 3KOJIOTUYECKUX TPobJieM.* [IpUHUMATh y4acTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMYECKOH

HaNpPaBJIEHHOCTH, BbICKAa3bIBATh COGCTBEHHYIO MO3ULHIO 10 Po6JIeMe U
Hpe/jlaraTb BO3MOXKHbIE IYTH €€ pellieHus] C ONOpOoX Ha MHPOPMaLIHIO U3
y4yeOHHKa U CIpaBOYHbIe MaTepHaJlbl, pecypcbl UHTepHeTa.

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UI1 YHEHUKA

» Xumus: 8- kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 6-¢ u3ganue, nepepadoranHoe, 8 kinacc/ 'abpuensn O.C., Octpoymon WU.T.,
CnankoB C.A. AkimonepHoe obmectBo «M3narensctBo «lIpocBemnienne»
» Xumus: 9-# knacc: 6a30BbIi ypOBEeHB: YUCOHUK; 6-€ n3aanue, nepepadorantoe, 9 kinacc/ 'abpuensu O.C., Octpoymon WU.T'.,

CnankoB C.A. AkimonepHoe obmectBo «M3narensctBo «lIpocBemnienuer

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Mertoandeckoe nmocooue/I"abpuensa O.C AknmonepHoe odmecTBo m3aaTenbcTBo "[Ipocsemnienue”

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

PO, uaTepuer cait "Uuadoypok", mudposas nadoparopus " Touka pocra"
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