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[TOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma mo XUMUHU JJisi 00y4arouuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHMUs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanus (ITpukaz Munnpocemennst Poccun ot 31.05.2021 1. Ne 287)
(mamee — ®I'OC OO0O), amanTupoBaHHOW 00pa30BaTEIBLHONW MPOrPAMMBI OCHOBHOTO
oO1ero 0opa3oBanus 11l 00yUYaIOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS
I'BOY COIIl c. Kpacaoapmeiickoe, paboueld MpoOrpaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHus MO y4eOHOMY MpeaMeTy «XUMHUsS», MPOrpaMMbl BOCIIUTAHUS, C YUETOM
pacmpelieJIeHHBIX MO KjaccaM IpOBEPsiEeMBbIX TpeOOBaHUM K pe3yabraraM OCBOEHUS
aJanTUPOBAHHON 00pa3oBaTEIbLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHMs IS
o0yJarommxcsi C 3aJ€pKKOM IICUXUYECKOTO pa3BUTHS U 3JIEMEHTOB COAECpXKaHUs,
MPENCTABICHHBIX B  YHHUBEpCalbHOM Komudukatope 1o xumud, KoHienmu
MpenojiaBaHus y4yeOHOro mpenMera «XuMus» B 00pa3oBarebHbIX opranuzanusax Pd,
peanu3yroumx 0CHOBHbIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

YueOubli  mpeamer  «XHMHS»  BXOJUT B MPEAMETHYIO  00JIacTh
«EcTrecTBeHHOHAay4YHBIE MpPEAMETH». B cucTeMe eCcTECTBEHHOHAYyYHOIo OOpa30BaHUS
XUMUS KaK YYEOHBI NpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMH 3aKOHOB IPHUPOJIBI,
(GOpMHUPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JAHUU OCHOBBI XMMHYECKHX 3HAHHM,
HEOOXOJMMBIX /JI1 MOBCEIHEBHOM >XM3HU, HAaBBIKOB 3/JI0POBOTO M 0€30MacHOro st
YeJoBeKa U OKpY)Karomed ero cpeabl obOpas3a >KM3HU, a TaKXKe B BOCIHUTAHUU
DKOJIOTUYECKOM KYJIBTYPBI.

YcenemHocTh M3y4eHUs XUMHUHU CBSI3aHA C OBJIAJCHUEM XUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM  pabOThl TpPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C IPYTUMU MPEAMETaMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pPACTy OOYYAIOIIUXCA U HX
0COOBIM 00pa30BaTEIbLHBIM MOTPEOHOCTSIM.

B conepkaHuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHUS, BKJIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPO€HHS, MPOTHO3UPOBAHHE CBOMCTB BEIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUMN U IIyTE€U yIIPaBJICHUS UMU
B LIEJISIX MTOJYYEHHUS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIeKyJsipHOoe yueHue, llepmommueckuii 3axkon .M. MeHnneneeBa ¢ KpaTKuMHU
CBEIEHUSMH O CTPOECHHM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMHUYECKUX PEAKITHI.

B u3yuennn kypca 3HauyuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TPAKTUYECKUX U Ja0OpaTOpHbIX paldOT, OMHMCAHUIO PE3yJIbTaTOB
YYEHUYECKOTO JKCIIEPUMEHTa, COOIOJICHUI0 HOPM M MpaBwil Oe30macHo paboThl B
XUMHUYECKOM JIabopaTOpUH.



Peanuzanus gaHHO#M porpaMMBbl B IIpoliecce 00y4eHHs MO3BOJIUT 00y4aromuMCs
¢ 3IIP ycBOUTH KIIOYEBBIE XMMHYECKME KOMIIETEHLUHMH WM TOHATh POJb U 3HAUEHUE
XUMUHU CPEIU IPYTUX HAYK O IPUPO/IE.

N3yyenue xumuu crocoOCTByeT (OPMHPOBAHUIO Yy OOYUYAIOMIMXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHUIO OOIIEHAYYHBIX METOJIOB (HAOJIOJEHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJTUPOBAHKE), OCBOCHHMIO MPAKTUYECKOTO TMPUMEHEHHS] HAayYHBIX
3HAHUW, OCHOBAaHHOIO HAa MEXMPEAMETHBIX CBA3sIX € mnpeaMeramu «OKpyKarollnii
mup», «Dumsukay, «buomorus», «l['eorpadus», «Marematuka» u (HopMuUpyeT
KOMIIETCHIIMM, HEOOXOJuUMbIe JUIS MPOJOJDKEHHs 0o0pa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUU CIOCOOCTBYeT pa3BuTHIO y oOywatounuxcs ¢ 3IIP
NPOCTPAHCTBEHHOTO  BOOOpa)keHUs,  (YHKIIMOHAJbHOW  TIPaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh U KPUTHUYECKHA AaHAIM3UPOBATH HHPOPMALMIO, NPEICTABIECHHYIO B
paznuyHbIX (GopMax. 3HAYUMOCTh MpEAMETa JJIs Pa3BUTHUS KU3HEHHOM KOMIIETEHITUU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B yYCBOGHMH OCHOBBI XUMHYECKHX 3HAHUM,
HEOOXOJUMBIX JIsl MOBCEJHEBHOW »M3HU; HABBIKOB 3/J10POBOTO M 0€30IacHOrO AJis
YeJloBeKa M OKpYyXKarolled ero cpenbl odpasa ku3HM; (POPMUPOBAHUU IKOJOTUUYECKOU
KYJbTYPBL.

[TporpamMmMa oTpaxaer coaepx aHHe OOy4YEHHUsS HpeaIMeTy «XUMHUS» C YUETOM
0co0bIX 00pa3zoBaTeibHbIX NOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue yuyeOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEACICHHYIO TPYAHOCTh ISl 00YYarolUXCs C
3IIP. D10 cBsi3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON AESATEIbHOCTH, NEPUOINIECKUMU
KOJICOAHUSMU BHHUMAHUS, MaJIBIM 00BEMOM IMaMSITH, HEJOCTAaTOYHOCTRIO OOIIEro 3araca
3HAHWM, MOHWKEHHBIM ITO3HABATEIbHBIM HHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jns mpeomoneHuss TPYAHOCTEW B HU3YYEHUM Y4YEOHOro mnpeamera «XHUMHs)
HeoOxoaMMa ajanTaius o0beMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYy4aromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
IIOCTENIEHHOE YCJIIOKHEHNE N3Y4aeMOro MaTepHalla.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISAITh B3aUMOJEWUCTBHE HA
MIOJIMCEHCOPHON OCHOBE.

Teopernuecknii MaTepuag peKOMEHAYETCS M3y4daTh B IIPOLIECCE NMPAKTUUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIbHBIX YPOKOB Ha PEIICHUE 33/a4 B CBA3HU
CO CIIOHOCTBbIO aHanm3a Tekcta oOywaromumuca c 3IIP. Oprannueckoe eIuHCTBO
MPAKTUYECKOM M MBICIUTENbHON JeATEeIbHOCTH OOyYarouIMxcsi Ha YpOKax XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMHUH YACNAETCS U3YYEHHUIO «CKBO3HBIX)
MOHATUH ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enu u 3agaun n3ydeHus yueOHOTro rnpeaMera « XUMHUs»

OO0mme 1enu wu3y4YeHUs Yy4eOHOro mnpeamMeTa «XUMHUS» TPEICTaBICHB B
denepanpHOM  paboueld mporpamMMe OCHOBHOro oomero oOpazoBanus. OnHu
aKTyaJlu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsl, HAMPaBICHHOCTH OOYYEeHHs] HAa pa3BUTHE W CAaMOPA3BUTHE JMYHOCTH,
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dbopmupoBanne €€ WHTEIIEKTa W 0o0mel KyabTypbl. OOydeHHE YMEHUIO YYUTHCS U
IPOJ0JKATh CBOE 00pa30BaHKME CAMOCTOSITENHHO B HACTOAILEE BpEMs SIBISIETCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeybHYIO nporpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKUE 11€JI1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTRBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHM, CTIOCOOHOM aIanTUPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSM KU3HU;

HalPaBJIICHHOCTh OOYy4YEeHHs Ha CHCTEMAarH4ecKoe NPHOOIIEHHE YYalluxcs K
CaMOCTOSITEIIbHOM MTO3HABATEILHON JESITEIIbHOCTH, HAYYHBIM U TMTPAKTUIECKUM METOJaM
MO3HaHUS, (POPMUPYIONTUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUMU;

o0OecrieyeHnue YCJIOBHH, CHOCOOCTBYIOIIUX NPUOOPETEHUIO OOy4arOUIUMUCS
OTbITa PA3HOOOPA3HOMN AESITENILHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopMupoBaHUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUpa
Ha OCHOBaHMWM 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3YYCHUN XUMUH;

dbopMupoBaHue y O0OyYAIOMIMXCS TYMAHUCTHYECKUX OTHOIIECHUHW, MOHUMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAHUWA U1 BBIPAOOTKH SKOJIOTMYECKH 11eeco00pa3HOro
MOBEAICHUS B OBITY M TPYIOBOH NEATEILHOCTH B IEJISIX COXPAHCHHS CBOETO 37I0POBBS U
OKpY>Karollel MMPUPOIHOMN CPEMBI;

pa3BUTHE MOTHBAllMKM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKIX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO WIS U HAMIPABIEHHOCTH JTAJIbHEHIIIEr0 00yUeHUSI.

Kypc HampaBiieH Ha pelieHne Caeayonmx 3a1a4, 00ecneynBaonnX pealn3ainio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MTPUMEHEHUH; OBJIaICHUE TTOHATUIMHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HayKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKUX TIPEBPAIICHUNA HEOPTaHUYECKUX W
OpTraHWYECKUX BEMIECTB KaK OCHOBHI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIHI;
yriryOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIQJICHHE OCHOBAaMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH
U OOBEKTHBHO OIICHWBATh YXWU3HCHHBIC CUTYallMH, CBSI3aHHBIC C XMMHCH, HABBIKAMH
0€30MmacHOro OoOpalleHus ¢ BEIIECTBAMH, HCIIOIb3YEeMbIMHU B MOBCEIHEBHOW >KU3HU;
YMEHHEM aHaJu3upoBaTh WM IJIAHUPOBATh SKOJOTHYECKH O€30IMacHOE TOBEACHHUE B
IEJISX COXPAHEHUS 3I0POBbS M OKPYKAIOIICH CPeIbl;

dbopMHUpOBaHNE YMEHUN yCTAHABIMBATH CBS3U MEXIY peallbHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBJICHUSMUA M TIPOIECCAMU, TPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHAITh
MIPUYUHBI MHOTOOOPAa3us BEIMIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK)Ke 3aBUCUMOCTb TPUMEHEHHUS BEIIECTB OT UX CBOMCTB;



MPUOOPETEHUE OMBITA WCIIONB30BAHUS PA3IMYHBIX METOJOB M3YUYCHHUS BEIIECTB,
HAOMIOACHUST 3a MX MPEBPALICHUSAMH TMPU TPOBEIECHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIIOIb30BaHUEM JJa00OPaTOPHOTo 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHMHUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YKCIIE B MPEJOTBPALICHUU TEXHOTCHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyuenue y4eOHOMY mpeaMeTy «XuMHUsS» HEOOXOAMMO CTPOUTH Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHH JJII YCBOCHHS MPOTPAMMHOTO MaTepuajga OOyJaromuMUCS C
3I1P. Bonbmioe BHMUMaHHWE IOJDKHO OBITH yneldeHO OTOOpY ydeOHOro marepuana B
COOTBETCTBHUM C MPUHIUIIOM JOCTYMHOCTH MPU COXPAHEHUU OOIIEro 0a30BOr0 ypPOBHSI.
OH JTOJKEH MO COJEpKaHUI0 U 00beMy OBITh aJaNTUPOBAHHBIM I OOYYAIOIIMXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMHU 00pa3oBaTelbHBIMU TOTpeOHOCTAMU. CreayeT
oOnerunTh OBJaJeHHe MaTepuanom oOydaommmucs ¢ 3IIP mocpeacTtBom ero
JIETANBHOTO OOBSICHEHUSI C CUCTEMAaTUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKOMN
B MIPUMEHEHUU 3HAHUU C HCMOJIb30BAHUEM IMPUEMOB AJITOPUTMU3AIUU U BU3YATbHBIX
orop, 00y4YeHHUs CTPYKTYPUPOBAHUIO MaTepHraa.

Bonbiioe 3HaueHHe AJi MOJHOIIEHHOTO YCBOEHHS YYEOHOro maTepualia UMEeT
oropa Ha MEXIPEIMETHBIE CBSI3M BOMPOCOB, U3YYa€MbIX B JAaHHOM Kypce, C TaKUMHU
yueOHbIMU mnpeameramMu  kKak «['eorpadus», «Duzukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT JK€ YYEOHBIM MaTrepuall C pa3HbIX TOYEK 3pEHUs,
MEKIIPEIMETHBIE CBSI3U CITOCOOCTBYIOT €ro JIYUYIIEMY OCMBICICHHIO, 00JIee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMECHUM.

[Ipy MOATrOTOBKE K ypOKaM yUMTENb JOJDKEH MPEayCMOTPETh (POopMHUpOBaHUE Y
o0yyJaromuxcsi YMEHUN aHaJIM3UpPOBATh, CPABHUBATH, 0000IaTh U3yUyaeMblil MaTepual,
IJIAHUPOBATh TMPEACTOSNIYI0 paldOTy, OCYIIECTBIATH CaMOKOHTposib. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TMPaBUJIILHOCTHIO peueBOro OGOpMIICHUS BBICKa3bIBAaHUI
obyuarommmxcs ¢ 3I1P.

B cBsizu ¢ 0COOCHHOCTAMH TOBENCHHSI M JESITENbHOCTH, oOydaronuxcst ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOUHETE.

Buabl nesrenbHoctn oOydawmuxca ¢ 3IIP, oOyciioBiieHHbIe 0COOBIMH
0o0pa3oBaTeJIbHBIMHM NMOTPEOHOCTAMHU M 00ecleYnBAIOIINE OCMBICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa3oBaHus MO NMpeaAMeTy « XUMUsDH)

Conepxanue BUJIOB JesTelibHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMH 00pa30BaTENbHBIMH MOTPEOHOCTSIMU. [loMHMO MIMPOKO
ucnoas3dyemMbix B OOIT OOO o6mmux it BceX 00y4YaromMXcsi BUAOB JEATEIHHOCTH
CleAyeT YCWUIUTh BHJbl JCATEIbHOCTH, CIHeUu(pUUYHbIE i1 JaHHOW KaTeropuu
oOy4aroruxcsi, i1 00ecreueHnss OCMBICIICHHOTO OCBOEHUS COJEpKaHUsI 00pa30BaHUs
[0 TNPEAMETY: YCUJICHHE MPEIMETHO-NPAKTUYECKOU JEATEIbHOCTH C aKTUBHU3aLUEH
CEHCOPHBIX CHCTEM; YEpPEJOBAHUE BUIOB ACATEIbHOCTH, 3aJCHCTBYIOIINX pPa3INYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOIIATOBOCTH» B
M3YYEHUW MaTepHalia; MCIOJIb30BAHUE JTOTIOJHUTEILHON BU3YyaJIbHOW OMOPHI (TUTAHBI,
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o0pasibl, CXeMbI, Ia0JIOHBI, OTIOpHbIe Tabmuibl). [yig pa3sutus y odyvarommuxcs ¢ 3[1P
YMEHHs JeNaTh BbIBOJABI, ()OPMUPOBAHMUS TPAMOTHOIO PEUYEBOIO BBICKA3BIBAHMS
HEOOXOAMMO HCIIOJIb30BaTh OINOpPHbIE cioBa U knume. Ocoboe BHUMaHHUE CIETYET
yIEIUTh OOYYEHHIO CTPYKTYpPUPOBAHHIO MaTepuaya: COCTaBICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJI€HME TaOJIML, COCTaBJIE€HUE KiIaccUu(UKalu ¢
0003HAaYEHHBIMU OCHOBAHUSAMHU JJIsl KJIacCU(UKALMM M HAINOJHEHUE UX MPUMEpPaMU U
Ap.

TemaTnueckas u TepMmuHosIornueckas Jiekcuka coorserctsyer OOIT OOO.

Jna oOyuaromuxcst ¢ 3IIP cyimecTBeHHbIMU SIBISIOTCS TpUEMbl pabOThI C
JEKCHUYECKUM MarepuajgoM 1Mo mnpeaMmery. IIpoBonurcs crnenuanbHas paboTa IO
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHHU.
W3y4yaemble TEpPMHUHBI BBOJSTCS Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelbHA BU3YalbHAs
MOJIIEPIKKA, AITOPUTMBI pabOTHI C OMPEIETICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaTH3aIiu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ ®enepanbHbIM TOCYJApPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'O 0O01Iero oOpa3zoBaHUsl y4eOHBIM IpeaMeT «XUMHsS» BXOIUT B
npeaIMeTHy0 obsacth «EcTecTBEeHHOHayuUHbIE MPEIMETh) U SBISIETCS 00s3aTENIbHBIM
I U3YYECHHUSL.

YyeOHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydyeOHbIX YacoB — 10 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conmepxxanne ydyeOHOTO TmpenMera «XUMHS», TMpEACTaBIEHHOE B pabouei
nporpamme, cootBerctByer PI'OC OOO, pa3zpaboTaHO € yY4e€TOM OCHOBHOM
o0pa3oBaTeNpbHONl MpPOrpaMMbl OCHOBHOIO OO0mIIEro 00pa3oBaHUs MO y4eOHOMY
npeaMeTy «XHMHs», COOTBETCTBYET aAalTUPOBAHHOW OCHOBHON 00pa3oBaTebHON
porpaMMe OCHOBHOTO oO0miero o0pa3oBaHus OOydYaroOlUXCA C  3aJCPIKKOMN
MICUXUYECKOTO Pa3BUTHSL.

COLEP)KAHUE YUEBHOI'O ITPEAMETA «XUMMWA»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

[lepBoHaYabHBIE XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Ponp XxuMuM B KU3HM denoBeka.™ Tema u BemiecTsa.
du3znvecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIEeCTB. *XUMHUSI B CUCTEME
Hayk.* UYwucteie BemectBa M cMmecu. CrnocoObl pasneneHus cmeceid. [IpaBuia
0e30macHOro 0OpallleHus ¢ BEIECTBAMU U J1abopaTopHbIM 00opynoBanueM. *Ilonsitue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U1 MOJEKYJIbl. XUMHYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUUYECKUX
aneMeHTOB. OTHOCHTENbHAA aTOMHas Macca. [IpocTeie U ClI0KHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB. *3aK0OH
MIOCTOSIHCTBA COCTaBa BellecTB.* (OTHOCUTENbHAs MOJIEKYJsipHass Macca. MaccoBas

J0JII XUMHYCCKOI'0 2JICMCHTA B COCANMHCHUU.
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Ou3nyecKkne W XUMHUYECKUE sBJICHUA. XuMHUecKas peakuusa. [Ipu3Haku
XUMUYECKUX pEAKIUh. YpaBHEHUS XUMUYECKUX peakuuid. 3aKOH COXpaHEHUs MacChl
BemiecTB. Kinaccupukanuss XUMHUYECKUX peakiuil (COeIUHEHUs, pPa3I0KEHUs,
3aMelIeHus, 0OMeHa).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUIaMU
paboThl B JIAOOpaTOpUM M NMpUEMaMHU OOpallleHHs C J1abOpaTOPHBIM OO0OPYJAOBAHHUEM;
U3y4YeHHE M OmNucaHue (PU3NYECKUX CBOMCTB 00pa3lloB HEOPIaHUYECKUX BEILECTB;
HaOmoieHne pu3ndecKkrx (IJIaBICHUE BOCKA, TASTHHUE JIb/Ia, PACTUPAHKUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aUMOJICHCTBUE MEJla C KUCJIOTOM) SBJIEHUM, HAOMIOACHHE U OMNHCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3loKeHHe caxapa, B3auMOJICHCTBHE
CEpHOM KHUCJIOTHI C XJOpuaoM Oapusi, paznoxenue ruapokcuna meau (II) npu
HarpeBaHuM, B3aUMOJCICTBUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yyenue cnocobos
paszzeneHus cMecel (C IMOMOIIbIO MarHuTa, (GUIbTPOBaHUE, BHITIAPUBAHUE, TUCTHILISAIMS,
xpomatorpadusi), MpoBEACHUE OUYMCTKA MOBAPEHHOW COJIM; HAOIIOJIEHUE U OMKCAHUE
pE3yNbTAaTOB TMPOBEICHHS OMbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl;
CO3/IaHHE€ MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxxnelmme nmpeacTaBUTENIM HEOPraHMYECKUX BEUIECTB

Bo3nyx — cmece rasoB. CocraB Bo3ayxa. Kuciopom — 3JIeMEHT M IpOCTOE
BelecTBo. HaxoxaeHue Kucinopoa B NpupoAe, PU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakuuu ropeHust mpoCThIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHUs KUCIOpOoa B
naboparopuu *u npombiiuieHHOCTH. ™ [Ipumenenue kuciaopopaa. [lonsitue 06 okcuaax.
Kpyrooport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaus KUCIOpoa.

TennoBoi 3pPexT XuMHUYECKON peaklui, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaklnH. TOTUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pylieHue 030HOBOTO CIOsI.™*

Bonopoa — aneMeHT u npoctoe BemecTBo. HaxoxkaeHne Bogopoaa B IMPHUPOJE,
¢bu3MYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMeEpe B3aUMOCHCTBUS C HEMETAJIAMU U
OKCHJIAMU METaJUIOB), TPUMEHEHHUE, *crocoObl momydeHus.™ IloHsTHE O KUCIOTax u
COJISIX.

KomuuectBo BemectBa. Monbs. Monsipaass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuersl o xummudeckoit dhopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOIO 00beMa
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHUSIM.

*®dusnueckue cBorcTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pactBoputenb.* PactBopbl. *IloHSITHE O HACHIIIEHHBIX M HEHACHIIEHHBIX
pactBopax. llonsTue pacTBOprMOCTH BellecTB B Boje.* Pacuer maccoBoil monu
BEILIECTBA B pacTBope (MPOLIEHTHAsE KOHUEHTpalus). MaccoBas J0Jsi BelllecTBa B
pactBope. *XHUMHYECKHUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (V) peakuuu ¢ MetajuiaMH, KUCIOTHBIMA M OCHOBHBIMH
okcugamu). [lonstre 00 ocHoBaHUSX. Poiib pacTBOPOB B MpUPOJIE€ U B )KU3HU YEIOBEKA.
Kpyrosopot Boabl B mpupoje.* 3arpsi3HeHHE NPUPOJHBIX BOoA. OxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.



BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUMU. Knaccudukanus
HEOpraHUYecKux coeAuHeHu. OKcuabl: CcocTaB, Kiaccupukauus (KUCIOTHBIE,
OCHOBHBIE, *aM(]oTepHbIe, HecoJieoOpa3ytolue - Ha npuMmepe okcuaa yriaepoaa (Il) u
okcuna azora (ll)), Homenkmarypa.* *[lonyuyeHne* M XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTamu, Ieinodamu). OcHoBanus. Krnaccudukarms
OCHOBAaHMI: IMIENOYM U HEpPaCTBOpPHMBbIE OCHOBaHUS. HomeHkIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJECHCTBUE C OKCHIAMU
HEMETAJUIOB, KHCIIOTaMU, coJisiMH). *TloydeHne ocHOBaHUM. ™

KucnoTsr: cocraB, kinaccudukaiys, HOMEHKIATypa, (pU3ndecKne U XUMUICCKUE
CBOMCTBa (B3aMMOJICUCTBHE C MeETaJUIaAMH, OCHOBHBIMH OKCHIAaMH, OCHOBAHHIMH,
COJISIMM, Ha TIpUMEpPE COJSHOM W CEpHOM KHUCIOT), *cmocoObl mosydeHus.™ Psn
aktuBHoctn MetawioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
*crocoObl MOJTYyYEeHUS™, B3aUMOJCHCTBHUE COJIEM C MeTallylaMy, KUCIOTaMu, IIeJI0YaMu
U COJIIMH, IPUMEHEHHE.

[Tonste 006 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA W *aTrOMHUHHS™):
*XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KUCIOTAaMU U IIEJI0YaMH, Pa3jioKeHue Mpu
HarpeBaHUM) U MoJdy4yeHue. ™

['eHernueckass CBsA3b MEXKAY KIacCaMU HEOPraHWYECKUX  COCIUHECHUM.
['eneTudeckue psibl.

XUMHUYECKHUH IKCIIEPUMEHT: KaueCTBEHHOE OMPEICTICHUE COJIEP KaHUs KUCIOpoaa
B BO3/yX€; MOJYYCHHE U U3YUYCHHE CBOMCTB KHCIOPOAA; HAOMIOACHUE B3aUMOACHCTBUS
BEIIIECTB C KUCJIOPOJIOM U YCIIOBHSI BOZHUKHOBEHHS U MIPEKPAIICHHS TOpeHUS (TIo)Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMy OKCHJIOB W ONMCAHKME WX CBOWCTB; MOJIYYCHUE U U3YUCHHE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHUEe OCOOCHHOCTEN pPacTBOPEHMsSI BEIIECTB C Pa3IMYHOM PAaCTBOPUMOCTHIO;
IIPUTOTOBJIICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEH PacTBOPEHHOIO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIbI C MeTa/ulaMH (HATpHEM U KajbllieM) (BO3MOXKHO
MCIIOJIb30BAaHUE BUJACOMATEPUATIOB); OMPEEICHUE PACTBOPOB KHUCJIOT M TIEIOYEH C
MOMOIIbI0  MHJIUKATOPOB; UCCJIEIOBaHHE OOpa3loB HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; HAOIIOJCHUE WM3MEHEHHUS OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IIeJIoYeH; n3yuenune B3aumoaercTus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KUCIIOT C METAJJIaMH, PEaKIuil HeUTpaan3aluu; MOJIy9eHHEe HEPACTBOPUMBIX
OCHOBAaHHM, BBITECHEHHE OJHOTO MeETajyla JPYruM H3 pacTBOpa COJIA; peIIeHUE
DKCIIEPUMEHTATBHBIX 3alad 10 TeMe «BakHeWmme KiIacChl HEOPTaHWYECKHX
COCIMHEHU.

[Tepuonnueckuii 3axkoH u Ilepruoanueckas cucremMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIC PEAKIINH.

[lepBbie MOMBITKYN KJIacCU(PUKAIIMYA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMEIbHBIE METAJUIbI, TaJIOTEHBI,
WHEPTHBIC Ta3bl). *DIEMEHTHI, KOTOpble o00pa3yloT aM(OTepHbIE OKCHUIBI U
TUAPOKCUIBI. ™

[lepuonnueckuin 3akoH. Ilepuomnueckas cucremMa XUMHYECKHX DSJIEMEHTOB
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. . Menneneesa. Kopotkonepnoanas u * IIMHHONEpUOAHAS ™ bopMbI
[Tepuomnueckont cucremMbl xumMudeckux syeMeHToB . . Menneneesa. Ilepuonbr u
rpynmnbl. OU3NYECKUNA CMBICI TOPSAKOBOIO HOMEpPAa, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000104eK aTOMOB MepBbIX 20 xumuueckux sinemeHToB [lepuonnueckoi
cucrembl J[. 1. MeHnneneeBa. XapakTepUCTUKA XHUMHUYECKOTO »JJEMEHTAa IO €ro
nonoxxenuto B [lepnoanueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB MajbIX MEPUOJOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTA OT aTOMHOro (TIOpSIAKOBOIO) HOMEpa 3HAuYCHHE
[Tepuonnueckoro 3akoHa u Ilepruoan4ecKOr CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipakTtuku. [{. 1. MenaeneeB — yu€Hblil U rpaxkiaHUH. ™

Xumuyeckass cBsi3b. KoBajeHTHas (MoJsipHas W HEMOJSpHAs)  CBS3b.
*DNEKTPOOTPHUIIATEIBHOCTh AaTOMOB XUMHUYECKHUX 3J1eMeHTOB.* oHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCIICHHS U1 BOCCTAHOBJICHUS. OKHUCIIUTENIA U BOCCTAHOBUTEIIH.

XUMHUYECKUN OKCHEPUMEHT: H3y4YeHHUEe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE TUJIPOKCHA LIMHKA C PACTBOPAMM KHCIIOT U LIEIOYEH;
[IPOBEJICHUE OIBITOB, WUTOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

MexnpenMeTHbIe CBSI3H

Peammsanpss MeXNpeaMETHBIX CBA3€H IPU HM3YYEHUM XUMHUHA B &8 Kjacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUM, SIBISIOLIMXCS CUCTEMHBIMU JJI OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LMKIIA.

OO1ue ecTecTBEHHO-HAay4yHble MOHATHA: HAy4YHBIA (PakT, TUIOTE3a, TEOpHUs,
3aKOH, aHAJIU3, CUHTE3, KiacCu(pUKalus, NEPUOAUIYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIA, U30TOIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUU 3apsii, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSIHHME BEUIeCTBa, a3, (PU3UUYECKHE BEIUYHMHBI, CIUHUIBI U3MEPEHMUS,
KOCMOC, IIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYUYUEHMUA B 9 KIIACCE

BemiectBo 1 xXuMHuueckas peakius

[Tepuognueckuii 3akoH. llepuomnueckass cUCTEMAa XHMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIMs, KaJblUsl U UX COCAUHEHUU B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanyueckoil CUCTEME U CTPOCHHUEM HX
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aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKOM CBA3U. THUIBI KPUCTAUIMYECKHUX
pemETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAILIMYECKON pEeIETKU U BUJIa
XUMUYECKOH CBS3U.*

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB (MEXKIyHapoHas U
TpUBHAJbHAs). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KilaccaM
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudpukanus XuMUYeCKUX peaklnid Mo pa3IudHbIM MpU3HAKaM (M0 YUCITY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY (D (EKTy, Mo U3MEHEHUIO
CTETICHEH OKHUCJICHUS XHMHUYECKHX DJJEMEHTOB, *TMO OOpaTHUMOCTH, MO YYacCTHUIO
Kataiu3aTopa).* DK30- W SHIOTEPMUYECKHE peakuuu. *TepMOXUMHUYECKUE
ypaBHEHUs.™

*TlonsiTHE O CKOpPOCTH XHMMHuYecKoul peakuuu. [lonarune o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusx. [lonsTue o XuMuueckoM paBHOBecHH. CMEIEHNE XUMHUYECKOTO PABHOBECHSI.
@akTopbl, BIUAIOIINAE HA CKOPOCTh XMMUYECKON PEaKIMU U MOJIOKECHUE XUMHYECKOTO
paBHOBecHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, ANEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBIIEHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUI C UCTIONB30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopust 3IEKTPOMUTUYECKOW NHCCOLMALMU. DIEKTPOJIUTUYECKAS JUCCOLMALINS.
DNEeKTpOJIUTBl M HE3NEKTpoJuThl. KaTuoHbl, aHMOHBL. *MexaHu3M JIUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMH XHMH4YECKOW cBs3u. lloHstMe o creneHu
nucconuanuu.™ CuabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakiuun noHHoro oOMeHa. YclioBUs MPOTEKAHUS PEAKUMA MOHHOTO OOMEHa 10
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ TMPEACTABICHUNA OO0 3JICKTPOIUTUUYECKON
nucconmanu. Cpena pactBopa. KadecTBeHHBIE peakIMM Ha KaTUOHbI M AHHOHBIL:
XJopua-, OpoMun-, MOAUA-, CyibdaT-, kapOoHaT-, cuiaukar-, Gocdar- aHUOHBI
TUIPOKCUJI-UOHBI; KaTHOHBI aMMOHUS, MarHus, KajibIlUs, aJlOMUHUS, kene3a (2+) u
(3+), Mmenu (2+), mMHKA, MPUCYTCTBYIOIINE B BOJHBIX pACTBOPAX.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOXHBIX BEIIECTB (XJIOpUJA HATpHUs); HUCCIEJOBAHHE 3aBUCUMOCTH CKOpPOCTHU
XUMHYECKOM peakuuu OT BO3ACHCTBHUS  pPa3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLIECCA AUCCOIMALIMA KUCIIOT, HIEIOYel U
cojieii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); TMPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHMS PEaKIuid HOHHOTO oOMeHa (0Opa3oBaHHUE
OCaJIKa, BBIJECJICHHUE raza, 00pa30oBaHHUE BOJIbl); OMbBITOB, WILTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHue, peakuuud Ppas3sIokKeHUs,
COEIMHEHHUSI); PACMO3HABAaHUE HEOPIaHMYECKUX BELIECTB C MOMOIIBIO KaYE€CTBEHHBIX
peaKkuii Ha UOHBI; PEICHUE AKCIEPUMEHTAIbHBIX 3a]1a4.

Hemertamnel u ux COCIUHCHU A
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OOmrast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUECKHE CBONCTBAa MPOCTHIX
BEIIECTB — rajJoreHoB. XMMHUYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3auMOJCUCTBUE C
MeTa/llaMHi, HEMeTaJJlaMd —  BOJOPOJOM W  KHUCJIOPOJOM,  *rienoyamu™).
XnopoBoaopo. ComnsiHas KUCIOTa, XUMUYECKUE CBOMCTBA, *MOydeHue™®, mpuMeHeHHeE.
* JleficTBUE XJI0pa M XJIOPOBOJOPOJa HA OPraHU3M uenioBeka.®™ Bakneiime Xiaopuabl U
UX HaXOXJIEHUE B MPUPOJIE.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

Crtpoenue M (QU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnoTponHble MOAUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMonelicTBUE *C HeMeTallaMH* — BOJOPOJOM U KHCJIOPOJIOM, MeETaJllaMH,
*KOHLIEGHTPUPOBAHHBIMU A30THOW U CEepHOUM Kuciaoramu).* CepoBOAOPOMA: CTPOECHHE,
¢u3nyeckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAHOBHUTEJIbHBIE CBOMCTBA).
Oxcupl cepbl Kak IPeICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndeckue
U XUMHUYEeCKue cBoicTBa (oOume u crneuuduyeckue). Coau CcepHOW KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE pEaKLnu,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
HaxosxeHue cepsl 1 €€ coeTMHEHMI B ipupoe. [IpuMeHenne cepbl U €€ COEAMHEHUH B
ObITYy M B TNPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHUE OKPYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAH, 3arpPSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpalieHus. *

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aToMOB a30Ta u (pocdopa, XxapakTepHble CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHE B MpUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBUE C METAJUIaMd M HEMETaulaMH - KHUCJIOPOJAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHUE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydueHue™ u mpuMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joiKeHHe,
B3aMMOJICICTBUE €O IejIoyaMH), NpuMeHeHue. KayecTBeHHass peakuuss Ha HOHBI
aMMOHUS. A30THasi KHUCJIOTa, €€ ¢u3MYeCKue W XMMHYECKHEe CBOicTBa (oOmue u
cnenupuueckne), *momydenue.* Hwutparbr (paznoxkenue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YI0OpEHUM.
*XUMHUECKOE 3arps3HEHUE OKPYXKAIoIIEW cpeibl COSAMHEHUSIMU a30Ta (KHCIIOTHBIE
JTOXK]IH, 3arPsI3HEHHUE BO3/TyXa, MOYBBI U BOJIOEMOB). *

®docdop, *ammorponusie Moaudukanuu docdopa,* Puznyueckrue U XUMUYECKUE
CBOMCTBa (B3aMMOJCUCTBUE C METaJJIJaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KucioTa:
¢u3nUeckue M XUMHUYECKHUE CBOMCTBa, *mnonydeHue.®* *[loHsiTHE O MUHEpaIbHBIX
ynoopenusix: HUTpathl U ¢docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucTka 31eMeHToB [VA-rpynmnbsl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUsl. BaJeHTHOCTh W XapaKTepHbIE CTENEHH OKHCIEHHUS aTOMOB yriepoia H
KpeMHus. Pactipoctpanenue yriaeposaa B IpUPOAE, XapaKTepHbIE CTETIEHU OKUCIICHHUS.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duUYECKUE W
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XUMUYECKME CBOMCTBA MPOCTBIX BEIIECTB (B3aMMOJEWCTBHE C  METaJVIaMH,
HeMeTa/UlaMH, *KOHIICHTPUPOBAHHBIMU a30THOW M CEPHOM KHCIOTaMH)*. AACOpOIHs.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux (puandeckue U XUMHUUYECKUE
CBOWCTBa, IIOJIyYEHHE W NIPUMEHEHHE, JCHUCTBHE HA  OPraHU3M  YEJIOBEKa.
*DJxonoruueckue MpoOJeMbl, CBs3aHHble C okcugoMm yraepoga(lV); rumoresa
rJ100aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3¢ dexT.* YronpHas KucioTa U e
cold, MX (uU3MYecKkne W XHUMHUYECKHE CBOWCTBa, *MOJydeHUE U TpUMEHeHue.™*
KauecTBennas peakuusi Ha kapOoHaT-uoHbl. lcmonp3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM X031 CTBE.

OOmue mpeactaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIMHEHHI yriiepojaa (Ha NMpUMepe METaHa, 3TUJIEHA, TaHOJa, YKCYCHOW KHUCIOTHI.
*1x coctaB W XuUMHYecKoe cTpoeHue. Knaccudukainums OpraHM4ecKHX BeIecTB.*
[lonsiTue 0 OMOJOTMYECKH BaKHBIX BELIECTBAX: XKUpPAX, O€JKax, yriieBoJax — M HX
POJIM B KM3HU 4elloBeKa. *MarepuanbHOE €AMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COETUHEHU. *

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOICTBa (Ha TpUMEpE
B3aMMOJICHCTBUSL € MeETalylaMd M HEMeTallaMu), *HojyuyeHue* W NpHUMEHEHHE.
*CoenuHenus kpeMHus B ripupoje. Ooiume npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHueBoM kucinore. CUIMKaThl, GU3NYECKUE U XMMHUECKHUE CBOICTBA, NOJyUYEHUE U
IpUMEHEHHEe B  OBbITy, MPOMBIIUIEHHOCTH (B  MEAMIMHCKOW, 3JIEKTPOHHOM,
CTPOUTEIBHOW W JAp.). BaxkHeilline cTpouUTeNbHbIE MaTepuajbl: KEpaMHKa, CTEKIIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobiemMbl O€30MaCHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTepHualoB B IOBCETHEBHOW KU3HHU. *

XUMHUYECKUN DSKCIEPUMEHT: HU3ydeHUEe OO0pa3lloB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IPOBEJCHHE KAUECTBEHHBIX PEAKLM HA XJIOPUJI-MOHBI U
HaOMIOZIeHUE MPU3HAKOB HX TMPOTEKAHUsS; OMBITHI, OTpaxaroume Q(U3NYEeCKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHME ¢ o0pa3uamMu  XJOpUAOB  (TaJOre€HUIOB);
O3HaKOMJIeHHE C oOpa3laMu cepbl U €€ COEIMHEHHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHUANOB); HaOJIOJEHUE Ipoliecca OOYyriIMBaHUS caxapa MOJ JeWCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI; M3YUYEHUE XMMUUECKIX CBOMCTB pa30aBICHHOM
CEpHOM KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakliuy Ha Cynb(aT-uoH U HaOI0AeHUE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, hocdopa
U UX COEIMHEHHI (BO3MOKHO HUCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMuaka U U3y4eHue ero CBOMCTB; MPOBE/ICHHE
KaueCTBEHHBIX peakUUil Ha MOH aMMOHMS U (ochaT-uOH M U3y4YEeHHE NMPU3HAKOB UX
IIPOTEKaHUsA, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIBIO
(BO3MOXHO HCIIOJIB30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUYECKUX
pem€ToK anMasa, rpaduTa; O3HAKOMJIEHHE C MPOIECCOM aJICcOpOIMU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOra3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U M3y4YEHHE €ro CBOWCTB; MPOBEJIECHUE KAUYECTBEHHBIX PEAKUUN Ha
KapOOHAT- U CWJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUs; 03HAKOMJICHHUE C
MPOAYKIIMEN CUIMKATHOW MPOMBIIIEHHOCTH; PEHIEHUE SKCIEPUMEHTAIBHBIX 3aa4 10
teme «BaxHenmue HeMeTaibl U UX COSTUHEHUS».
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Mertaiel 1 UX COEIUHEHUS

OO6mias xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAaHUU
ux rnosoxeHus B lleppoanMdeckoll  CUCTEME  XHMHUYECKHUX  DJIEMEHTOB
. . MenaeneeBa u ctpoeHust aTomoB. CTpoeHHe MeTaiuioB. MeTtaimnueckas CBs3b U
METAUINYECKAs] KPUCTAIIMYECKasd PEHIETKA. DJIEKTPOXUMHUYECKUN Psii HANPSAKEHUM
meTauioB. dusnueckue M XUMHUYECKHE CBOMCTBA METAIIOB (B3aMMOJCHCTBUE C
KUCJIOPOJIOM, BOJIOM, KUCTOTaMK). *O01ImMe crnocoosl nonyueHus: MetauioB. [lonsitue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOppo3uu. CIiaBsl (CTalb,
YyT'yH, JTIOPATIOMUHUHN, OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBIIIIICHHOCTH . *

[lemounble MeTaibl: MOJOXKEeHHE B Ilepmonnuyeckoid cuUcTEME XHMHYECKHX
anemeHToB J[. WM. MenneneeBa; crtpoenue aromoB.  HaxoxaeHue B mnpupoje.
du3znyeckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCUAbl U
TUAPOKCUIBI HATpUS U Kanusd. [I[puMeHeHre MEeI0uYHbIX METAJIOB U X COCTUHEHUIA.

[[lenoyHO3eMeENbHBIE ~ METAUIBl ~ MarHud W KaJblLUM: MOJIOKEHHE
B [lepuonuueckon cucreme xumuyeckux sinemMeHToB JI. M. Menneneesa; ctpoeHue ux
aTOMOB; HaxoxJeHue B mpupoje. PU3NYeCcKUe M XUMHYECKUE CBOICTBA MarHusi U
Kanplus. BaxHeiue coequHeHust Kanblus (OKCHI, TUAPOKCUM, conn). *JKEcTKoCTh
BOJIbI U CITOCOOBI €€ yCcTpaHeHUs . ™

AmoMuHMIL: ToJIOKeHUE B Ilepnonnyeckoll CHCTEME XUMUYECKHX JJIEMEHTOB
J. I. MeHnneneeBa; CTpOEHME aToMa; HaxOXJAcHUE B mnpupone. Pu3nUecKue Hu
XUMUYECKUE CBOWCTBA IIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHMJA W THAPOKCHIA
AIFOMUHUS.

Kenezo: mnonoxenue B Ilepuoamyeckoil CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aroMa; HaXOXKIECHHE B npupoge. Pusndeckue Hu
XMMUYECKUE CBOMCTBA Kelie3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) u xenmesa(Ill): cocraB, cBoiicTBa u
*nonydenue.®

XUMUYECKUHN 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMd METAJJIOB U CILJIABOB,
uX (U3NYECKUMHU CBOMCTBAMU; U3YUYEHHE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJICHCTBUS OKCUA KabLIUA U
HaTpus C BOJOM (BO3MOXKHO UCIOJb30BAaHUE BHJIEOMATEPUANIOB); HCCIIEIOBAaHUE
CBOMCTB JKECTKOW BOJBI; IpOLECCA TOPEHUs JKeje3a B KHUCIOpoAe (BO3MOMXKHO
MCII0JIb30BAaHUE BUIEOMATEPHUATIOB); TPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIUH Ha
WOHBI (Mar"us, Kajiblius, amtoMuHus, 1uHka, xenesza(ll) m sxeneza(Ill), menu(Il));
HaOJII0ICHUE U OMKMCAHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMM HATPHs, KaJIUs U
KaJbLiMsl (BO3MOYKHO HCIIOJIB30BAHME BHJIEOMATEPHAIIOB); UCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB TMAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA LIMHKA; PEIICHHE SKCIEPUMEHTAIbHBIX
3az1a4 o reme «BakHele MeTajuIbl U UX COeIUHEHUS.

XuMus U OKpyKarolas cpena

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MMOBCEIHEBHOM
KU3HU YEJIOBEKa. XMMMS M 310pOBbE. be3omacHOe HCIIOIB30BAHUE BEILIECTB H
XUMUYECKUX peakiuid B ObiTy. IlepBas momMoms TpH XUMHYECKHX OXKOTax
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1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. *

*XUMHUECKOEe 3arpsi3HEHUE OKpY)Kalolled cpeabl (IpelenbHas A0oImycTUMast
KoHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHuu 3K0J0ru4ecKux mpoosiemM. ™

*TIpupoHble MCTOYHUKU YIJIEBOJAOPOAOB (Yrojib, HPUPOJHBIMN ra3, HEQTh),
IPOAYKTHI UX NIEPepabOTKH, UX POJb B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00pa3lloB MaTepHalIOB (CTEKIIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepUabl).™

MexnpenMeTHsIe CBSI3H

Peanmmszanpss MeXnpeaMETHBIX CBSA3€M IIPU M3YYEHHMM XHMHUM B 9 Kiacce
OCYIIIECTBISIETCSI Yepe3 HMCIOJB30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUH,
TaK U MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU I OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO1ue ecTeCTBEHHO-HAay4yHble IOHATHSA: Hay4YHBIM (aKkT, THUIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MApHUKOBBIN 3(P(EKT, TEXHOIOTHs,
MaTepHuabl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIHI,
PaAMOAaKTUBHOCTD, MOJIEKYJA, IEKTPUUYECKUN 3apsll, IPOBOAHUKHU, MOJYIPOBOIHUKH,
JOUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpPUCTANIMYECKas pEHIETKA, CIUIaBbl, (U3HUYECKUE
BEJIMYMHBI, €AUHULBI HU3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIxaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIE3HBIC
MCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUM» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHMA

B menom pesynbrarel ocBoeHusi obywatouumucs ¢ 3IIP yueOGHOro mpenmera
«Xumus» JOKHBI COBMANaTh ¢ pesyiabTaTamu dDenepanbHoOil paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbosee 3HaUMMBIMU SBIISIOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHS MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsl JIOCTHralOTCsi B XoJe OOydeHHs XUMHH B €IUHCTBE Yy4eOHOW U
BOCIIUTATEIbHOW JIEATEIHHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCHUUCKHUMHU
COLIMOKYJIBTYPHBIMM ¥ JYXOBHO-HPABCTBEHHBIMH LEHHOCTAMH, TMPUHSATHIMU B
oOuiecTBe TMpaBUJaMHd W HOPMaMU TMOBEACHHMS M CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALINN 00yYarOIIUXCSl.
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JIn4HOCTHBIE pE3yNbTATHI OTpaXxaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LICHHOCTHBIX OPMEHTALMI M PacIIMpEHUe
OIBITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HacCJCIHI0, IIOHMMaHUS 3HA4YCHMsI XMMHMYECKOM HAayKH B JKU3HHU
COBPEMEHHOr0 O00IIeCTBa, CHOCOOHOCTH BIAAETh JOCTOBEpPHOM HH(poOpManuend o
MEPEAOBBIX JIOCTHKEHUSX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHWHA B KOJJICKTUBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIEA0BATEIbCKOM, TBOPYECKON M APYIMX BUAAX JAESITEIBHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTEIbHOCTU MPH BBINOJIHEHUN y4EOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBIIOJIHEHUM XUMHUYECKUX 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCE
ATON y4yeOHON MAEATEeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE U IMOCTYIKU
CBOMX TOBApHILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIE/ICTBUI ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAyKH U COCTABISIOLIMX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX HAa MOJIyYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATETHCKOW KYJIbTYPBI, B TOM YHCIIC
HABBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYYEeHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4€HHUs B JalIbHEHIIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HU, OCO3HAHUSI IOCIEACTBUN U HEMPUSATUS BPEIHBIX
NpUBBIUEK (YMOTpEOJIEHUST aJKOTojdsl, HAPKOTHUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAllleHUH ¢ XMMHUYECKMMHU BEIIECTBAMU B
OBITY U peabHOM KU3HH;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY H3Y4YEHHMIO MpodeccHil U TpyAa pa3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUW 10 XMMHH, OCO3HAHHOTO BbIOOpA MHIWBUIYaJbHOU
TPACKTOPUM TPOJOJDKEHUSI O00pa3oBaHHMsi C YYE€TOM JIMYHOCTHBIX MHTEPECOB U
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CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH, YCIEUIHOH
npo(eCCUOHATIBHONW NIE€ATEIBHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LI€TIECOOOPA3HOTO OTHOLIEHUS K MPHUPOJAE KAaK UCTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMaHUsI [IEHHOCTH 3JJ0POBOr0 U 0€3011aCHOTrO
oOpa3a HU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHUsSI LIEHHOCTH COOJIIOJICHUS TMpaBUi OE30MacHOTO
MOBE/ICHUS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U KU3HU JI0JICH;

CHOCOOHOCTH TPHUMEHATH 3HAHUS, MOJyYyaeMble MpPU HM3YyYCHUH XUMHH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOM, NOBBIIIEHUS YPOBHS
AKOJIOTMYECKON KYJIBTYPBI, OCO3HAaHUS TJO00ATBHOTO XapakTepa HSKOJOTHUYECKUX
npo0JieM U IMyTel UX peleHus: IOCPEICTBOM METOAOB XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B IIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeTtanpeaMmeTHble pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOW MPOTPAMMBI IO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quce:

1) 6Ga30BbIC JIOTUYECKUE JICHCTBUS:

BBISIBIISITH IPUYMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHUI;

OCYILECTBISATh CPAaBHEHUE, KIACCU(PUKALIUIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTH  JIOTHYECKOE CYXJCHHE TIOCIe  MPEABAPUTEIBHOTO  aHaln3a,
BKJIIOUAIOIIEE YCTAaHOBIICHUE MPUINHHO-CIICJICTBEHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJIEIIA U CXEMBI
JUTS pelieHusl yueOHbBIX U TO3HABATENBHBIX 33/1a4 ¢ MOMOIIBIO TIE1arora;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE XUMHYECKHX TMPOLECCOB © HX
MOCIICACTBHS;

2) 0a30BbIC UCCIICAOBATEIILCKUE ICHCTBHYSL:

C MOMOUIBIO MEJArora MpoOBOJAUTh XUMUYECKUH OMBIT, HECIOKHBIA IKCIIEPUMEHT,
JUIS YCTaHOBJIEHUSI OCOOCHHOCTEHN 00bEeKTa U3yUeHUs, IPUUUHHO-CIIEACTBEHHBIX CBsI3ei
Y 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBO/JIbI 110 pe3yJIbTaTaM MPOBEIECHHOTO HAOJIIOIEHUS, OTIbITA,

3) pabora ¢ uHpOpMaIKeHi:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh MH(GOPMAIIMIO U3 OJHOTO BHUJIA B APYroi (Tabauiy B TEKCT
¥ 1p.);

UCKaTh WJIM OTOMpaTh MHGOPMAIUIO WM JaHHBIE U3 UCTOYHHUKOB C YUETOM
MpeJIoKEHHON yueOHOM 3aau1 1 3aJaHHBIX KPUTEPHEB.
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OBnaseHye yHUBEPCATbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU 1I€UCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B IpyIliie (ompeaensaTh o0ue e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMHChbMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJLIFOCTPATUBHBIX MAaTEpPHUAJIOB ISl BBICTYIUICHHUS TEpEN
ayJUTOpUEHN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMU; pabOTaTh MHIWBHAYAJIbHO W B TPYMIE: HAXOAHUTH OOIIEe
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTD U IPOSIBIISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEPE TPYIIION.

OBnazieHNE YHUBEPCATHLHBIMU YUCOHBIMH PETYJISITUBHBIMU JICHCTBUSMU:

oOHapyxuBaTh Hu (POPMYyIHUpPOBATH Y4YEOHYIO MpoOJieMy, OINpPEAeNsITh Ielb
yueOHOM! JesITeIbHOCTH;

BJIAJICT OCHOBAaMHM CaMOKOHTPOJS, CAMOOLICHKM, TPUHATUSA PpEUICHUA U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOU JICUCTBHUS C IUIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEUW JEATEIBHOCTH B IIPOLECCE IOCTHKEHUSA pe3yibTara, OIPENeisiTh
CIOCOOBI IUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOIICHCS CUTYAIUEH;

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYallMu U IPEAIAraTh IUIaH €€ U3MECHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTH MPU PEIICHUH YyueOHOMU
3a/1a4y;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyemblil pe3yibTaT
JESITETbHOCTH, OMPENENATh TMO3UTHUBHBIE W3MEHEHHUs W HampaBlieHUs, TpeOyromme
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHMIO 00S3aTEIbHOTO COJEP KAHMS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON paboueil MporpamMMoi, BBIICISIOT: HAYYHBIC
3HAHWUS, YMEHHS W CIOCOOBI JEUCTBUH, crnenuduyeckue aias y4eOHOro mnpeamera
«XuMUsD», BUABl ACATEIBHOCTU IO IMOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYAITUsIX:

MPEJICTABJICHUE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBIICHUM IIPUPOIBI,
MOHUMaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHWMHUYECKOW HAyKd Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTA OOIIeH KyJIbTYpbl M MNPAKTUYECKOU
JESTEIBHOCTH 4YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOLIECTBA; MOHUMAHUE MeECTa
XUMHU CPEIU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHATUHHOIO armapara U CUMBOJIMYECKOTO SI3bIKA XUMHUHU
JUIsl cocTaBiieHUs hOpMYJT HEOPTaHWYECKUX BEIIECTB, YPABHEHUN XUMUUYECKUX PEAKIIUMA
(c omopoil Ha aJIropuT™M Y4YeOHBIX JEWCTBUM); BIAJEHUE OCHOBAMH XHUMHYECKOU
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HoMmeHKJIaTypbl (IUPAC u TpuBHAIBbHON) M YMEHHE HCIIOJIB30BaTh €€ I pELIEHUs
yueOHO-TI03HaBaTEIbHBIX 33J]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIONIb30BaTh MOJETU
JUisi OOBSCHEHUS CTPOEHUS AaTOMOB U MOJEKYJ IO aJIroOpuTMy C ONOpOH Ha
OnpeeICHHUS;

MPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMONIBIO YUUTENs
NPUMEHSTh CUCTEMY XMMUYECKMX 3HAHMM [JI1 YCTAHOBJICHUS B3aMMOCBSI3EH MEXIy
U3YYCHHBIM MaTEpUaJIOM M MpPHU TOJIYyYEHWH HOBBIX 3HAHUM, a TakKe B IMpoIlecce
BBITIOJTHEHHUsSI Y4YeOHBIX 3aJaHUil M Tpu paboTe ¢ UCTOYHUKAMHU XHUMUYECKOU
uH(pOpPMaIINU, KOTOPAast BKIIOYAET:

BAKHEUIINE XUMUYECKHE TMOHATHS: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSIpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeIHss),
XUMHUYECKasl pEaKlUs, pPEAKUUU COCAVHEHUS, PEAKLUUU PaA3JIOKECHUS, PEAKIUU
3aMEIIEHUs], peakiuu 0OMeHa, TEII0BOM (P (EeKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOpP, MaccoBas J0JII XUMUYECKOIO IJIEMEHTa B COCIMHEHUH, MaccoOBas
JI0JI1 ¥ ITPOLIEHTHAsI KOHLIEHTpALMs BEIECTBA B PACTBOPE, AAPO aTOMA, dJIEKTPUUECKUN
CJIOM aTroma, aToMHas OpOuTallb, pPaJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCIECHMUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPHULATEIBHOCTD, NOJIIPHAs W HEIMOJISIPHAsE KOBAJCHTHAs
CBSA3b, MOHHAs CBS3b, METAJUIMYECKAs CBS3b, KPUCTAIUINYECKAs] pEUIeTKa (aToMHasd,
MOHHAs, METaJUIMYecKasi, MOJIEKYJspHas), MOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAs JUCCOLMAlMs, pEakUUud HOHHOIo  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpEaKIUH, KaTaau3aTtop, MpeAesIbHO
nomyctuMmas konuentpauus (I11K), koppo3us MeTasioB, CIIaBhl;

OCHOBOITOJIArar0IIMe 3aKOHbl XMMHUU: 3aKOH COXpaHeHus maccsl, lleprnoanyeckuii
3akoH J[. 1. MeHieneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOpPUS AIIEKTPOIUTHUYECKOM
JUCCOLMALINM, & TaKXKE€ MPEJICTABICHNS O HAy4YHBIX METOJAX IO3HAHMS, B TOM YHCIE
DKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX MCCIICJOBAaHUS BEIIECTB U HM3yUYEHUS
XAMHUYECKHUX PEaKIINM;

IIPEICTABIICHUE O IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamguyc aroMma, 3JIEKTPOOTPULIATETBHOCTH), MPOCTBIX M CJHOXKHBIX BEIIECTB OT
MOJIOKEHUST 37eMeHTOB B [lepuonuueckoit cucreme (B MallbIX MepuUofax M TIIABHBIX
MOATPYINAX) U 3JEKTPOHHOIO CTPOCHUS aTOMa; YMEHHE OOBACHATH CBSA3b MOJIOKECHUS
sanemeHTa B llepuognyeckoil cucTeMe € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sj]pa, oOllee YUCIO AJIEKTPOHOB),
pacnpenesneHueM 3JEKTPOHOB IO HSHEPreTUYECKUM YPOBHSM aTOMOB NEPBBIX TpeX
NEPUOOB, KaJus U KaJbIUs; KIaCCUPUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOpPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBI;

yYMEHHE KJIacCU(DUIHUPOBATh XUMUUYECKHE 3JIEMEHThI, HEOPIraHUYECKUE BEIECTBA
U XMMHYECKUE PEAKLUU C OMOPOM Ha CXEMBI; ONPEAENSTh BAJICHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBA3U W THUIl KPUCTAILIMYECKON
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CTPYKTYPbI B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPEbl B BOJAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHHUM), OKUCIUTEIb U BOCCTAHOBUTEIL IO AJITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cXxeMmy (QU3MYECKHEe W XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, aiMa3, KpEMHUI, a30T,
dbochop, cepa, xnop, HATpuil, Kajaui, MarHui, KajabllMi, aTIOMHHUN, KEJIE€30) U
CJIOKHBIX BEIIECTB, B TOM YHCII€ UX BOJAHBIX PACTBOPOB (B0, aMMHUAK, XJIOPOBOIOPO/I,
CEPOBOJIOPO, OKCHJIBI U TUAPOKCUIBI MeTauioB I - I[TA rpymm, amomunus, menu (1),
nuHkKa, xenesa (II u III), oxcuasr yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa
(III u V), cepst IV u VI), cepnucras, cepHas, a3oTucras, a3oTHas, ¢ocdopHas,
YroJibHAasl, KPEMHHUEBAs KHUCIIOTA U UX COJIH); ONMKUCHIBATH C ONOPOM HA MJIAH U KIIIOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa U CTPOEHHUS TOCJE MPEABAPUTEIHHOIO aHajiu3a MOoJ PYKOBOACTBOM
Mearora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTH OT HX CBOMCTB, BO3MOKHOCTH
MIPOTEKAHUSI XMMHUYECKUX IMPEBPAIICHUIN B PA3JIMYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, alrOpuTMy YYeOHBIX JIeWCTBHIA
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUS PEaKIIil (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii), WUIIOCTPUPYIOIINX XUMUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB / rpylI HEOPraHWYECKMX  BEINECTB, a TaKXKe
MOATBEPAKAAIONINX TEHETUYECKYI0 B3aUMOCBSI3b MEXK Y HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacCChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUU, MACCOBYIO JOJIIO
BEIIIECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA M €ro mMaccy, o0ObEM ra3oB C OMOpOH Ha
oO1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HaXOJUTh KOJIMYECTBO BEIIECTBa, 00bEM U MACCy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OTOpOi Ha 00paszell, aNrOPUTM yueOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TIO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHYECKUX SIBJICHHUH C
OMOpOM Ha aIrOpPUTM YYEOHBIX NEUCTBUM;, yMeHHe CchHOpPMYITUpOBaTh MPOOJIEMy U
MPEIOKUTh TYTH €€ PEIICHUS C TMOMOIIbIO Tenarora; 3HaHWe OCHOB Oe30IacHOMN
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHWMHUUYECKOW TOCYJI0M M J1abopaTOpHBIM
00opy10BaHUEM;

HaJMYue MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUSI CJICIYIOIINX
XUMHUYECKUX HKCIEPUMEHTOB I0JI PYKOBOJCTBOM YUMTENs C OOCYXJCHHUEM IlIaHa
PabOTHI UM COCTABIICHUEM TaOJIHIIbI:

W3y4YeHHE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OTIBITHI, HJUTFOCTPUPYIOITUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIINA;

U3YYEHHUE CIIOCOOOB pa3IelICHUs CMECEH;

MOJIYYEHHUE KUCIIOPOJIa U U3YUYEHHE €r0 CBOMCTB;

MOJYYEHHUE BOJIOPO/Ia U U3YUYEHUE €TI0 CBOMCTB;

MOJIYYEHHE YTIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJyYEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;
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IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PaCTBOPEHHOIO
BELIECTBA;

UCCJIEOBAHUE M OIMCAaHUE CBOWCTB HEOPraHUYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB;

IPUMEHEHUE HHAMKATOpPOB (JIakMyca, METWiIopaHXka M (eHondranenHa) ais
OIIPEJEIICHUS XapaKTepa Cpelbl B PACTBOPAX KUCIIOT U LICIIOYEH;

U3YYCHUE B3aMMOJCHUCTBHUS KHUCJIOT C MeETaulaMHM, OKCHJIAaMH METaJUIOB,
pPacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMHU, COJISIMH;

MOJIy4Y€HHE HEPACTBOPUMBIX OCHOBaHMI;

BBITECHEHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

uccienoBaHre aM(pOTEPHBIX CBOMCTB TMAPOKCUIOB aTIOMUHUS U IIMHKAQ,

pEelIeHHE  DKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCIUHECHUIN;

pelIeHHEe  SKCIEPUMEHTANBHBIX  33aJa4 10 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIMALIUAY;

pEelIeHUE DKCIIEPUMEHTAIBHBIX 337a4d M0 TeMe «BaxHeilne HeMeTaulbl U UX
COCIMHEHHUS;

pelIeHNe SKCHEPUMEHTAIBHBIX 3a1ad Mo Teme «BaxHeilne MeTamuibl U HX
COCIMHEHHUS;

XUMHUYECKUE IKCIIEPUMEHTHI, HIUTIOCTPUPYIOLINE PU3HAKNA MPOTEKAHNS PEaKIUN
HOHHOTO 0OMEHa;

KAUECTBEHHbIE PEAKUMW Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOPAaxX HOHBIL:
xjopua-, Opomuna-, uoauAa-, cyibdpar-, Qocdar-, kapOOHAT-, CUIUMKAT-AHUOHBHI,
TUAPOKCUI-MOHBI, KaTUOHbI aMMOHHUS, MarHus, Kajblus, allOMUHUA, *kene3a (2+) u
xenesa (3+), menu (2-+), IIUHKa;

YyMEHUE TMPEACTAaBIATh PE3yNbTaThl JSKCHEpUMEHTa B (opmMe BBIBOJOB,
J0Ka3aTeNIbCTB, TpaMKOB U TAOJIHI] U BBISBJISTH SMIIMPUUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUiaMu 0€30IacHOro OOpallleHus! C BELIECTBAMH, UCIOJIb3YEMbIMU
B TIOBCEIHEBHOHM JKM3HM, a TakKe MpaBUJIaMHU TOBEIACHHUS B LEISIX COEepexKeHUs
3I0POBbSl UM OKpYXKaloIllled MNpUPOAHONH cpeibl; MOHUMaHHEe Bpena (OMacHOCTH)
BO3JCHCTBUSL HAa >KMBBIE OPraHU3Mbl OIPEAEICHHBIX BEIIECTB, a TaKXKe CIOCOO0OB
YMEHBLIEHUS W NPEIOTBPALICHHUS] MX BPEAHOTO BO3ACHCTBHUS; NOHUMAHUE 3HAYECHUS
’KHUPOB, OEIKOB, YIJIEBOAOB Ul OpraHU3Ma 4YeJIOBEKa;

BJIAJ€HUE OCHOBAaMM XHUMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOLIEH YyMEHHUE
MpaBUJIBLHO UCIOJIb30BaTh HW3YYEHHBbIE BEIIECTBA M Marepuaibl (B TOM YHCIE,
MUHEpaldbHble YIO0OpEHUs, METAJJIbl M CIUIABBl, MPOAYKTHI MEPepadOTKH MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Tra3a, He(pTH) B OBITY, CEIbCKOM
XO035MCTBE, Ha TMPOU3BOJCTBE;, YyMEHUE MPUBOJUTH MPUMEPHI  MPABUIBLHOTO
MCIIOJIb30BAHUS U3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3M MEXIY PEabHO HAOII0JaeMbIMU XUMHUYECKHUMHU
SBJICHUSIMU M TPOILIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSCHATH
IPUYMHBI MHOTOOOpa3usi BELIECTB; YMEHUE HHTETPUPOBATh XUMUYECKHUE 3HAHUS CO
3HAHUSAMHU JPYTUX YIEOHBIX MTPEIMETOB C MOMOIIBIO MEArora;
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npeacraBieHne o chepax mnpodeccHOHATBLHON AESTEIBHOCTH, CBS3aHHBIX C
XUMUEH UM COBPEMEHHBIMHU TEXHOJOTHSIMU, OCHOBAHHBIMU Ha JOCTHIKEHHUSX
XUMUYECKOM HayKH; HaJIUM4Me OmbiTa paldoThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHboOpMaIIMK N0 XUMHH (HAYYHO-TIONYJISIpHAsI JIMTEpaTypa, CIOBapH, CIPABOYHUKH,
UHTEPHET-PECYpChbl) C OMNOpPOM Ha aIropuT™M: yMEeHHE OOBEKTHBHO OILICHUBATh
UH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPAIECHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeOoBaHHs K MpPEeAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XUMHUSD», pacnpeieIeHHbIE 0 ToAaM 00ydeHUs

Pe3ynpTaThl 1Mo rogam (QOpMyIHMpPYIOTCA IO MNPUHLMITYY A00ABIEHUS HOBBIX
pEe3yNbTaTOB OT TrOJa K rOJly, YK€ Ha3BaHHbIE B MPEABIIYIIMX roAax MO3UIUH, KAK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3YIbTaThl OUEPEAHOIO TOJa
[0 YMOJIYaHHIO BKIIFOYAIOT PE3YyJIbTaThl MPEABIAYIIHNX JIET).

8 KIIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKUX IIOHATHH: aToM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacCa, MACCOBAs J10JIS1 XUMHYECKOTO JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3EKTPOOTPULIATEIIBHOCTD ™, CTENIEHb  OKHCJICHUS, XUMUYECKasi  peaxuus,
KJaccu(PUKauusa peaklHil: peakuuyd COEAUMHEHUS, PEaKUUU pPa3JIOKEHHs, pPEaKIUu
3aMEIICHHs], peaKMU 00OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3PQeKT
peakuuu™; saIpo aToMa, 3JEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOoUTalb, paJnyc aroma,
XUMHUYECKasl CBSA3b, MOJISIPHASL U HEMOJSPHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBSA3b, HOH,
KaTHOH, aHUWOH, PAacTBOP, MaccoBas JO0Jid BellecTBa (MPOLEHTHAas KOHLEHTpalus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. . 1) u
IIPUMEHSATD 3TU MOHSTHS IPU ONIMCAHUU BELIECTB U UX NPEBPALCHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEILECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUUECKUX PEAKIIMi, 3JIEKTPOHHOIO OanaHca;

ONpEAENATh BaJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTENIEHb
OKHUCJIEHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX C OMOPOM Ha OmpenesieHus, B TOM
YHuClie CTPYKTYPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEHU 10 (QopMyrnaMm; BUJI XMUMHUYECKOW CBS3U (KOBaJIGHTHAss M HWOHHAas) B
HEOPraHWYECKUX COCINHEHUSX;

UMETh MPEACTABICHHE O CUCTEME XUMHYECKUX 3HAHWUW, YMETh C MOMOLIBIO
YUHUTEIS NMPUMEHSTh CUCTEMY XMMHYECKUX 3HAHUM, JUISl YCTAHOBJIEHUS B3aWMOCBS3U
MEX1y U3yUYE€HHBIM MAaTepHAIOM U MPH MOJyYEHUU HOBBIX 3HAHUM, a Takxke pu padoTe
C HCTOYHMKAMH XuMudecko uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSAX U
ONepUpoOBaTh UMHU Ha 0230BOM YPOBHE, IPUMEHSITH IPHU BBINOJIHEHUN YU4EeOHBIX 3aJaHUN
U pEIICHUU PacueTHBIX 3aJlady C OMOPON Ha aNrOpUTM Y4YEOHBIX ACUCTBUN M3yUCHHBIE
3aKOHBI M TEOPUMU: 3aKOH coxpaHeHuss Maccel, llepumommuecknii 3axkon [I.M.
MenpeneeBa, *3aKOH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHas
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teopusi. CooTHOCUTH 00O3HAUEHMs, KOTOpble MMeroTcsi B Tabmuue «llepuommueckas
cuctemMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ 4YMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIE€MEHTOB (COCTaB M 3aps sipa,
oOl1ee YMCIIo 3JIEKTPOHOB U pacIipe/ielIeHHe UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHTBhI; HEOPraHMYeCKUEe BEIIECTBa;
XUMHUYECKUE peakiuu (10 YHCIy UM COCTAaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TerIoBoMy 3P (HEKTy, M0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXkAAasi ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOECHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBHSX MOCIE
IPEIBAPUTENLHOTO 00CYXACHUS C IEAArorom;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (POpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHl 10 YPAaBHEHHIO XUMHUYECKON PEaKkIHH C
OIIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHON JEATEIBHOCTH — aHaIUu3 U
CHUHTE3, CpaBHEHHUE, OOOOLIEHHE, cHUcTeMaTH3alus, KiIacCU(PUKAIUs, BbISBICHUE
MPUYUHHO-CJIEJCTBEHHBIX CBS3€M — JJI1 M3yYEHHs] CBOWCTB BEIIECTB U XMMHUYECKHX
peaKklMii; eCTECTBEHHO-HAYYHbIE METOJbl MO3HaHUS — HAONIOJCHHE, HU3MEpPEHHE,
MOJEIIUPOBAHUE, SKCIEPUMEHT *(peajbHblii W MBICIEHHBIA)® MO PYKOBOJCTBOM
nejarora,

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAHUS XMMHUYECKOW NOCYJI0M W J1abopaTOpHBIM
o00OpyZOBaHMEM, a TaKXe MpaBWjaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKUHUSMU IO BBINOJHEHUIO JTJAOOPATOPHBIX XUMUYECKUX ONBITOB MO MOJTYYECHHIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y NPOBOJAUTh XUMUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanenH, METWIOPAHX U Jp.),
MOJITBEPXKJIAIOIIUX KaueCTBEHHBIM COCTaB HEOPraHWYECKUX BELIECTB (KaueCTBEHHBIE
pEakMK Ha HOHBI) MO PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUH: XWMHUYECKUH SJIEMEHT,
aToOM, MOJEKyJa, HOH, KAaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CJOKHOE BEILIECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBLHOCTb, CTEIIEHb OKHUCIICHMS, XMMHUYECKasl peakius,
XUMHUYECKasl CBA3b, *TEIUIOBOM 3P EeKT peakuuu, MOJb™, MOJISIpHBIA 00BbEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, HJIEKTPOIUTHUECKAST TUCCOIMAIUS, PEaKUUhd HOHHOTO
oOMeHa, KaTaJu3aTrop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpAaTHMBbIE
peaknu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHUE W BOCCTAHOBJIEHUE, aJUIOTpOmNHus, amM(pOTEPHOCTh, XUMUYECKAs CBA3b
(koBaJieHTHAsi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKash pelmeTKa, *Koppo3us
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METAJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakuuu™, TMpelebHO JIONMyCTUMAast
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. m. 1) u
IPUMEHSTH 3TH NOHATHUS IPU ONMCAHUU BEUIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh 3HAKU W CUMBOJBI JUIsl (PUKCALIMKM PE3YyJIbTAaTOB HAOJIOICHUA,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPAaBHEHUN XUMMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
ycioBuid 3aaad. Mcnonb3oBaTh 0003HaueHus, nMeronuecs B [lepuonnueckoit cucreme
1 TabJvIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJisl BBIIIOJTHEHUS
3aJJaHHM.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX DJJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa; IPUHAMICKHOCTh BELIECTB K OINPEACIEHHOMY
KJIACCY COEIMHEHUN C ONOPOW Ha OIPENEICHHUs, B TOM YHUCJIE CTPYKTYPHUPOBAHHBIC;
BHUJIBl XUMUYECKOU CBSI3M (KOBaJICHTHAs, MOHHAs, METAJJIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOM ¢opmyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIENIOYeH, *TUIl KPUCTAJUIMYECKOM PEmETKU KOHKPETHOIO
BelecTBa*;

packpsiBath  cMbica  [lepuommyeckoro  3akona JI.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHHMMAHME: *OMHUCHIBATH U XapaKTEPU30BaTh* TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
0O0JIbIIINE TIEPUOABL, *COOTHOCUTH™ 0003HAUEHHUSI, KOTOPHIE UMEIOTCSI B MIEPUOIUYECKOM
Ta0JuUIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(cocTaB u 3apsj sapa, o01Iee YUCIo EKTPOHOB U PACTIPEICNICHUE UX 10 JIEKTPOHHBIM
CIOSAM); *OOBSICHATH™ OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpelesiax MaJibIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHTHI, HEOPraHMYEeCKHUE BEIIECTBA;
XUMUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIIMH BEUIECTB, IO
TermoBoMy 3h(}EKTy, M0 MBMEHEHHUIO CTETICHEH OKUCICHHUS XUMHUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIHE U CHCIU(PHUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYJSPHBIX U
VMOHHBIX YPABHEHUUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUYECKOW AUCCOLUMAIMUA KHUCJIOT, IIEI0YEH U
COJICH; TIOJIHBIE W COKpalIEHHbIC YpaBHEHUsI PEAKIMd MOHHOTO OOMEHA; ypaBHEHUS
pEeaKLMii, MOATBEPKAAIONINX CYIIECTBOBAHNE T€HETUUYECKOU CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTb OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PeaKIInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH TPOTEKAaHHUS] XUMHUYECKHX MPEBPAIICHUN TMOCIE MPEABAPUTEIBLHOIO
00CYXJICHHSI C TI€1aroroMm;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MAacChl BEIECTB;
MacCCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa 1Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
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BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETH MO YPABHCHUIO XUMHUYECKOW PEAKINH C
OTIOPO¥ Ha aNTOPHUTM;

CIIEJIOBaTh TPaBHWJIaM IIOJIb30BAHHUS XMMHYECKOW TOCYAOH M J1abopaTOpHBIM
o0opy/moBaHUEM, a Tak)Ke IMpaBWJIaM OOpaIeHHUS C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKITUSMH TI0 BBITTOJIHEHUIO JTJaOOPATOPHBIX XUMHUYECKHX OTBITOB 1O MOJYUYEHHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa U YTJIIEKUCIIOro Tra3a);

IPOBOJNUTH PEAKIUH, MOATBEPKIAIONINE KAYECTBCHHBI COCTaB pPa3IUYHBIX
BEIIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCUA-HOHBI, KATHUOHBI aMMOHHUS W HOHBI
M3YYCHHBIX METAJ/UIOB, TPHUCYTCTBYIONIHME B BOJHBIX pACTBOpPaX HEOPTaHUYCCKHUX
BCIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAlMA MBICTUTEIBPHOW NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O0O00O0IIEHUEe, CHCTEeMaTU3alllul0, BBISIBJICHUE  MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJIS1 WM3YYECHMs] CBOMCTB BEIECTB M XMMHUYECKUX PEaKIU;
€CTECTBEHHO-HAY4YHbIC METOJIbI MMO3HAHUSI — HAOJIO/IEHNE, U3MEPEHUE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TeMaTnueckoe MIaHUPOBaHUE U KOJIMYECTBO YACOB, OTBOJUMBIX Ha OCBOEHHUE KaXKJ10i TeMbI y4eOHOTO NMpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
yuyeOHOro mnpeamera «XHMHS» OCHOBHOW 0Opa3oBaTeNbHOM IpOorpaMmbl OCHOBHOIO o0miero oOpasoBanus. I[lpum sTom
Opranu3zanus BlpaBe camMa BHOCUTh U3MEHEHHs B COJAEpPKAaHUE M paclipe/ielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTIOPOX — B OTACIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble TeMbl, OCHOBHOE cofepiKaHue OcHOBHble BUAb!I AeATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuarowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMUMOE Ha UX U3yuyeHue

Pa3nen 1.IlepBoHavanbHble XuMuYeckue mousaTus(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMHUU.* PosIb XMMUHU B )KU3HU YesoBeKa. XUMUS B
cucteMe HayK. MeTo/ibl MO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PeAKLIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30NaCHOCTU U MPUEMaMH paboThl B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyIO0BaHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbI.

3. O6pa3sibl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPAaKTU4YeCKHE PAGOThI

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW oMU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NeJjarora.

PackpbIBaThb poJib XUMUHU B IPUPO/E U XKU3HU YesI0BeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OJHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsnnyaTh Ppu3nyeckre U XUMUYECKHE SIBJIEHUs C ONIOPOH Ha ONpe/iesIeHHUs.

OnpefesiTh NPU3HAKK XUMUYECKHUX PEAKIMH U YCI0BUS UX IPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMHUYECKOH NMOCY10H U JJabopaTOPHbIM
060py/J0BaHUEM, A TAK)KE PABUJIAM 06palleHHUsl C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMU 110 BBIOJIHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeJarora.

[l1aHUPOBATh U NPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHHUIO0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs CMecei
BelLleCTB I10/] PyKOBOACTBOM Iearora ¢ 06cy»zieHueM IjlaHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa noj
PYKOBOZCTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHUKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XMuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. ¥*3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTeJIbHAs MoJIeKyJIsipHast
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dursnyeckre U XMMUYECKUe sIBJIeHUs. XMMUUYecKasl peaKLiUsl.
[Ipy3HaAKK U YCI0BUSA NPOTEKAHUA XUMHUYECKUX peaKIuil.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMUYECKUX peakuil (coeAUHEHUS], PAa3/I0XKEHUS],
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BellleCTB.

*M. B. IOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUE U
KOH/IeHCaLHs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnioxxeHue ruapokcuga meau(Il), B3aumMogencTBIe Kese3a ¢
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WK CTPUPYIOIINHN 3aKOH COXPAHEHUS MaCChI.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakuui

BbluucneHnumsn

— OTHOCHUTEJILHOU MOJ'IeKyJ'IHpHOfI MacCChbI BELLIECTB;

— MaccoBOM A0JIK XHMHWY€CKOI'o 3JIeMeHTa I10 (bopmyne
CoeIMHEeHUs.

[IpMMeHATD ecTeCTBEHHO-HAy4YHble MeTO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, SKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATEJIbHOCTH (CpaBHEHUe, KIacCuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKI1i C OOpOoil Ha aJIFOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH MOHATHS
MpY ONMCAaHUU CBOMCTB BELIECTB U UX IPEBPAIeHUH C OOPOM Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazinyaTh GU3NYECKHE U XUMUYECKUE SIBJIEHUS, 00BSCHATD UX CYLIHOCTb C TOYKU
3PEHHs1 aTOMHO-MOJIEKYJIIPHOTO YYEHHS C ONIOPOK Ha ONpe/ie/IeHUS U CXEMBI.

OnpefensiThb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX IPOTEKAHMUS.

OGBSICHATD CYLHOCTb PU3UUECKUX U XUMHUYECKUX SIBJEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yYeHHUsI C UCII0/Ib30BaHHEM BHU3yaJbHOH ONOPHL.

KnaccuduruyupoBaTh XMMHYeCcKHe peaKLUHU (110 YHC/IY U COCTABY pearupymolinx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaB/iATE GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONPeJesTh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
IeUCTBUM.

PaccTaBiATb KO3GOHUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJITOPUTM y4eOHBIX JeHCTBUH.

CrieoBaTh NpaBUJ/IaM [10JIb30BAHUS XMMUYECKOH TOCY10H U 1a60PaTOPHBIM
060opyioBaHKMEM, a TAKXKe PaBUJIaM 0OpalleHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMH 110 BBINOJHEHHIO J1a60PaTOPHBIX XMMUY€ECKUX OINBITOB MO/
KOHTPOJIEM IeJlarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
UCCJIe/I0BATENbCKOM J1eATENIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl MIHTepHeTa o/, pyKOBOACTBOM Nejarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPAaBOYHbIX MaTEpPHAJIOB, TPAMOTHO
MCI0J1b30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Paszpeu 2. BaxxHelllne npeAcTaBuTe/ I Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3zayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *aJyIoTponHas MoAUPHUKALUA KUCaopoa.*

HaxoxzeHue Kucai0poa B 1pupoJe, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peakLUH OKUCJIEHH s, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G dEKT XUMHUYECKON peaKLUH, IOHSATHE O
TEePMOXMMHUYECKOM yPaBHEHHH, 3K30*- ¥ 3H/J0TePMUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6kbl ero NpeAoTBpalleHus. Y cuieHre NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOLLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MacChl KUCJI0pPO/Ja MU 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTa
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILECTB U UX IPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapakTepu30BaTh (ONHUCBIBATL)C 0NOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyXa, PU3NYECKHE U XU-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI
€ero MoJiydeHus, NpuMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTETbHBIM
o6CyKJileHeM IIapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOOPHI JJIA MOJTyYeHUs KUCI0po/a (BbITeCHEHHMEM BObI U
BO3/yXa).

Pacrio3HaBaTh ONBITHLIM MYTEM KHCJI0PO/ 110/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELLECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKIUH C yyacTHEM KUCI0poJa.

O6BACHATDL CYLIHOCTDb 3KOJIOTHUYE€CKHUX npo6neM, CBA3AaHHBIX C 3arpA3HEHUEM
BO3/yXa.

CrnezfoBaTh IpaBu/IaM 6e30acHON paboThI B 1a60PaTOPHUH NPH UCIOJIb30BAaHUHU
XUMHUYECKOU MOCyAbl U 060pYA0BaHHUS 10/ KOHTPOJIEM N1eJ]arora, a Takxe
IpaBU/IaM 06palieHus C FOPIOYMMH BeIeCTBAMH B ObITY.

HJIaHPlpOBaTb " OCyLIECTBJIATb HA IPAKTHKE XUMHUYECKUEe 3KCIIEPpUMEHThI,
NMpoOBOAUTH HaﬁJII-OAeHI/IH, AeJ1aTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPpUMEHTA 110/
PYKOBOJCTBOM I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHY BHIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepXKaHusl, CIPAaBOYHbIE MaTepHallbl, pecypcbl UHTepHEeTa Moj
PYKOBOJCTBOM IeJiarora.

BoicTpauBaTh pa3BépHyThle NMCbMEHHBIE U yCTHBIE OTBETHI C OIOPOX Ha
MHPOPMAIIHIO U3 y4e6GHUKA U CITPABOYHBIX MAaTEPHAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN allnapaT Kypca XMMHA



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bomopon — asieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoJyYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osyyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bogopoza.

B3aumogeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIH OMNBIT:

BsanmogelcTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
Macchl XMMHU4Y€eCKHX 3JIEMEHTOB

KosnuecTBo BemectBa. MoJsib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€Thl M0 XUMUYECKUM
yPaBHEHHUSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMUECTBA BEI[ECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIH 06 BEMY;

— 06'bEMOB ra30B 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUH.

XapakTepH30BaTh (ONMCLIBATb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
CrocoGbI ero MoJiy4yeHusi, IpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYIo 3alHCh,
CXeMy.

Cob6upath npubop AJ1s NoJyYeHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OIopbI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKIUH C yYacTHEM BOAOPOJA C
OTOpPOY Ha aJITOPUTM.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIOIb30BaHUHU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUSA 10 KOHTPOJIEM Ilefilarora., a Takxe
npaBHJIaM O6GpallleHHs] C TOPIOYMMH BelleCTBaMHU B ObITY

[I1aHUpOBaTh M OCYIECTBJATh HA MPAKTHKe XUMUUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTH HAOJIIOIeHHS, e/IaThb BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6cy>xZieHleM IJIaHa paboTbl, C UCI0/Ib30BaHHEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymie.

[11aHUPOBATH U OCYILECTB/ATh HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUHA U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI M TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/a4 C IOMOLIbIO
nejarora.

BBIUHC/IATH MOJISIPHYIO MAccy BeIeCTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BellleCTBa C ONOpoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOANTE pacyéThl 10 ypaBHEHUSIM XUMHUYECKHX PeaKIHH ¢ 0ITopoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYECTBa, 06'bEMa, MacChl BellecTBa
10 U3BECTHOMY KOJIMUECTBY, 00BEMY, Macce peareHTOB UJIH IPOAYKTOB
peaKIuH.

BeicTpanBaTh pa3BEpPHYyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPO HA UH-
dopmaruio U3 yye6HUKA U CIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHHU C HOMOIIbIO ITeiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/IbL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3yYeHHs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOpPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BellleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIlleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ibI B IpUpo/ie.* 3arpsisHeHre NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/ieiCTBHE BOAbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BH/IEOMATePHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jes104uel € TOMOLIbIO
HWH/JMKaTOPOB.

NabopaTopHble U NpaKTMYeckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONlpeseIEHHON MacCOBOM
JloJlell pacTBOPEHHOTO BellleCTBa.

BbluucneHnumsn
— C UCITIOJIb30OBAHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTtBOpe»
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILeCTB U UX IpeBpallleHUH ¢ TOMOLIbIO leiarora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISI B IPUPOJHBIX IIPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUU C y4acCTHEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSCHATH CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBApUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepraa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAaKTHKE XUMHUYeCKUe 3KCIIepUMEHThI,
NPOBOJUTH HAGJIIO/I€HUs, 1e/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM IKCIePUMEHTA N10/] KOHTPOJIEM I1e/larora, ¢
UCIM0JIb30BaHUEM KJIHILE.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUHU IIPU UCI0JIb30BAHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJICHUA C IPUMEHEHUEM IOHATUA «MAaCCoBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosb30BaTh NpU BbINOJIHEHUH YYEOHbIX 33JJaHUH U B IIpoliecce
UCCJIeI0BATEIbCKOH J1eATeNIbHOCTH HAyYHO-NIONYJ/IAPHYIO IUTEPATYPY
XMUMHMYECKOTO0 COZepKaHuUs, CIPaBOYHble MaTepHuaJbl, pecypcel IHTepHeTa
10/], pyKOBO/ICTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MAaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHUH IOCJIe
Hpe/iBapUTEJbHOTO CTPYKTYPUPOBAaHUs MaTeprasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yruiepoa Il n okempa asota ll, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeiodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHMsA), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*Croco0bl MoJIy4eHHUs1.* PsiJi akTHBHOCTH METAJLJIOB.

Couu (cpeziHMEe): HOMEHKJIATYPA, *Croco6bl mosTydyeHus *,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJTIOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(1D).

Peakuus HeHTpasn3aLuu.

BeITecHeHUe 0ZHOT0 MeTaJljla APYTUM U3 pacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3saumozeiicTBrMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJIOTAMHU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTraHUYeCKUX COeJUHEHUN».

BbluncneHus
— 10 YPaBHEHHUAM XUMHUYECKUX peaKL[I/Iﬁ

Ormpeznenenre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 10 Ma0NoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KIaCCOB HEOPTaHWYECKHUX COEIUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIUHEHHI U Ha3bIBAHUE
HX [0 MEXIYHAapOJHO! U TPUBUAIBHON HOMEHKIIATYpPE C UCIIOJIb30BAHUEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCcmEam ¢ ONOPOi Ha
OIIpEe/IeNICHNS], CXEMBI M TAOJIHITYy paCTBOPUMOCTH.

CocTaBneHne TaONUIbl TEHETUIECKUX PSOB U cXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLINX XMMHUYECKUX CBOICTB
H3y9YEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «I eHeTHuecKas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHHMUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakluii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOTYYeHls BEIECTB N3YYECHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromnX BEIeCTB.

BrranciieHne no ypaBHEHASIM XUMHYECKHUX PEAKIHil KOIMYecTBa, 00bEMa, MacChl
BEILECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MJIH IIPOAYKTOB PEaKIUH I10
AITOPUTMY.

[InanupoBaHye U OCYILECTBICHUE HA IPAKTUKE XUMUYIECKOTO SKCIIEPUMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJS.

DopmynrpoBaHUE BRIBOAOB MO pe3ysIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynHpoBaHHE C MOMOIIBIO MEarora U BBITOIHEHNE MTPAaBHI 0€30TTacHON paboTHI B
71a00paTOPHH NIPH HCIOIB30BAaHUH XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
HCCIIe10BAaTEIbCKOM NS TEeNbHOCTH HayYHO-MIOMYJIIPHOM JIUTEPATypbl XUMUYECKOTO
CoZiepKaHMs1, CIIpAaBOYHbIE MaTepualbl, pecypchl ViHTepHeTa, OCyliecTBIeHHE BHIOOpa
I0J] pyKOBOZACTBOM II€Jlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH}popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TIOHATHIHHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM IUIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
Nepuogunueckas cucrema
XUMUYECKUX I/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J71€eMeHTBI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOEeHHE 3/JIEKTPOHHBIX 060J109EK aTOMOB NEPBbIX
20 XMMHUYeCKUX 3/71eMeHTOB [lepruonyecKor cHCTeMbI

J. . MeHnesneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/0B U IJIaBHBIX NOJAIPYII B 3aBUCUMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/jesieeB — y4€HBIH, Tejaror ¥ rpakgaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHONIepUOUHAsA GOPMBI
[Teproanveckol cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

0O3HakKoMJIeHHEe C 06pa3llaMy METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/elicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaTh CMbICJI IEPHOLUYECKOT0 3aKOHA 10/, PYKOBOACTBOM I1€Jjarora.

[ToHHMaTh CylLeCTBOBaHHE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/1eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT MOJIOXKEHHUSI B IEPUOUYECKON CUCTEME U CTPOEHHS aTOMA C
UCI0JIb30BAaHUEM CXEM U TAGJIHL.

YcTaHaB/IMBaTh CBSI3b MEX/Y [10JI0XKEHUEM 3JIEMEHTA B IEPUOJJUYECKOH CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij Apa, 001ee YUC/I0 3JIEKTPOHOB U
pacinpejesieHHe UX N0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX COEMHEHUH 1O
rpymnmnam u nepuogiam [lepuo/iuueckoii CUCTEMBI C HOMOLbIO IeAArora.
XapaKTepu30BaTb XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX MEPUOJOB, KaJIHs,
KaJIbIIUS 0 UX NoJIoXKeHUI0 B [lepuoauyeckoit cucreme /[l. U. MeHeneeBa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B JIJaOOPAaTOPUU NMPH HUCNOJIb30BAHUU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUIHBIN annapaT Kypca XUMHUU 110CsIe
CTPYKTYpHUPOBaHHs MaTepHasia C UCNOJIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CIpaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCKHX 31eMeHTOB /l. U. MeHzeeeBa, Tab/IULy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIeH B BOJI€, 3JIEKTPOXUMHUUYECKUHN PsAJL HANpsHKEeHUH
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
MCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 CO/IepIKaHHsl, CIpaBOYHbIe MaTepHasbl, pecypchbl IHTepHeTa Moz
PYKOBOZCTBOM Ilefiarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponeccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 4 B HExemto0, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 110/ pyKOBOACTBOM Iearora.

OnpefiessiTh BUJ, XUMHUY€ECKOH CBSI3U B COeJMHEHHUH C UCIIO/Ib30BAHUEM CXEM.

OnpeieIiTh CTeNeHb OKUCJIEHUS XMMUYECKOT0 3/1eMeHTa 110 GopMyJie ero
CoeIMHEHUS C MCNOJIb30BAaHUEM QJIFOPUTMaA.

OmnpefensiTh 3J1EMEHT (BELLECTBO) — OKUCJIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUCIEHHS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHON PeaKIMy M0
QJIrOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIHUHU.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie

CTPYKTYpUPOBAHUS MaTepHaJla, CpaBOYHble MaTepHaJIbl (IepHUOJUYECKYIO
CUCTEeMY XMMHUYeCKHUX 3ieMeHTOB /l. U. MeHzies1eeBa, Tab/IULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMUYECKHUH PsiJ| HANPSHKeHUH

MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. M. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPHUCTA/VIMYECKUX PelIETOK. *3aBUCHMOCTb CBONUCTB BeI[eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/L/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproanyeckoi cUCTEMBI XMMUYECKHUX 3IEMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI ePBbIX TPEX NePUOA0B, KaTUA U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauveckoit cucreme /[l. U. MeneseeBa ¢
ONOpOU Ha aJITOPUTM.

KnaccuduuupoBaTh 1 HasblBaTh HEOpPraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3IMYHbIX KJ1acCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeaensiTb BUA XMMAYECKOM CBA3U U TUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BelleCTB B 3aBUCUMOCTH OT UX CTPOEHUsI ocJie
npeJiBapUTebHOrO pas6bopa.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIuio U3 y4e6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKCIIy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeneHeil OKUCIeHHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 YYaCTHIO
KaTasu3aropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLMHU U M0JI0XKEeHNe XUMHYEeCKOT0 paBHOBeCHsL.*
OKHUCIUTENbHO-BOCCTAHOBUTE/IbHBIE PeaKL MU (371eKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT pa3JIU4HbIX
daxTopoB.

2. Bo3peiicTBre KaTa/iM3aToOpa Ha CKOPOCTb XMMUYECKOHN peaKIuH.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CmelleHME paBHOBECHUS XUMUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKLui

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSTh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NPeBpallleHH.

KnaccuouuupoBaTh XMMUYeCKHE peaKL[UH 110 pa3JIMYHbIM IPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PeaKIMH OT Pa3/IMYHbIX
$aKTOpOB MO/ PYyKOBOACTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUS XUMHUUECKHX MpeBpalleHHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IEe MPeJBapUTEIbHON PaGOTHL

OnpenensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3/IEKTPOHHBIHN 6alaHC peaKLUH.

[TpoU3BOUTH BBIYUCIEHHUS 10 XUMUYECKUM YPABHEHUSIM 10 aJITOPUTMY.

BricTpauBaTh pa3BépPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIN aNapaT Kypca XUMHUH T0CIe
NpeJBapUTeNbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosb30BaTh MPH BbINOJHEHWH Y4eGHbBIX 33/JaHUH U B TpoOIecce

HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C I1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUuibHbIe U Ca6ble 3J1eKTPOJIUTHIL.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOoTeKaHusl. MoHHbIe
YpaBHEHUS peaKkLhil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIlMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GpOMU/JI, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cuMkaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATHOHBI aMMOHHUS,
MarHus, KajJbLius, aJIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELIECTB; ABHUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 10 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHs1, KapOOHATA HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IPaKTH4YeCKUE

pa6oThl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluy MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHue 3KCIepMMeHTa/IbHbIX 33/ia4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKE CMbIC/I TEOPUU
3JIEKTPOJIMTHYECKOH AU CCOLIMALIMU C OIIOPOH Ha CXeMBI.

O6bACHATb NPUYUHBI 3J1IEKTPOIIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LleJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[lJ1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTHUKE XUMUYECKUE 3KCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
HCIOJIb30BaHUHM XUMUYECKOH MOCY/bl ¥ 060pY/JOBAHUS 10/, KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPAaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH T10csIe
Ipe/BapUTENbHOTO CTPYKTYPUPOBaHHUsA MaTepHaa.

Hcnosb30BaTh NpH BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lep>KaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Paspen 2. HemeTasuibl U UX coeUHEeHUs (24 )
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozeNCTBYE C MeTA/IJIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*enoyamu*). XsopoBogopo. CosisiHas KUCA0TA,
XUMUY€eCKHe CBOUCTBA, *nosiyyeHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */lelcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uyeJsioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAXOX/IEHHE B
HpUpoJe.

JeMoHCTpauumn
Bugeomarepuassl: rasoreHsl ¥ MX COeJUHEHHUS.
0O6pa3subl XJI0OpUJ0B.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HUM.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/ies1ax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

Onpe/esiTh raJIOTeHU/-MOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIUIbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh Ha IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
MocJie peiBapUTebHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHUSA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHble [IJI1 HUX CTelleH!
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHCJIOPO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoeicTBHEe C HEeMeTa/lJlaMHU - BOAOPOJIOM U
KHCJIOPOJIOM, MeTa/lJIaM{, KOHLIEHTPUPOBAHHBIMU a30THOW U
cepHO# kucjaoTaMU. CepoBOJIOPOJ, CTpoeHue, Pu3nyecKue

O6BACHATH 06III1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuycoB B
noArpymnmnax”.

XapakTepu30BaTh GpU3NYECKHUE
Y XUMHYeCKHe CBOMCTBA NPOCTOr0 BELeCTBA CePhI U €€ cOeIUHEHU N
(cepoBOmOPO/1a, OKCHU/IOB CEPBI, CEPHOU KUCJIOTHI, CY/1b}HATOB), CIOCOOBI UX
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Y XUMUYecKHe CBOWCTBA (KUCIOTHBIE H BOCCTAHOBUTEJIbHBIE).
OKcuAbl cepbl KakK IpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeCTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue™®), npuMeHeHUe.
CepHuUcCTas KUCJI0TA.

*XMMHYeCcKHe peaKl 1y, JieXKallle B OCHOBE IPOMBIILIJIEHHOTO
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOU KUCJIOTHI, KaueCTBEHHasl peaKlusl Ha CyJibdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHu4yecKoe
3arpsi3HeHHe OKpYXKalolel cpe/ibl COeIUHEHUSIMU CePbI
(kuCI0THBIE A0X/U, 3aTrPSA3HEHKE BO3/[yXa U BOJJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOoHCTpauuu

Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiMHEHUS.
O6yriinBaHMe caxapa NoJ 1efiCTBHEeM KOHLEHTPUPOBAHHOU CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

JlabopaTOpHBIE ONbITHI:

O6HapyxeHHe cybpaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCJIOTBI C IUHKOM.
BreryuciieHusa

10 YpaBHEHHUSIM XUMUY€ECKUX PEAKIHi

HOJIy4eHUs, IPUMeHEeHUe U 3HaYeHHe B IPUPO/ie U XHU3HHU YeJIoBeKa C
ONOpPOH Ha CXeMy U ILJIaH.

OnpefiensiTh Ha/IM4YKe Ccy/1bdaT-UOHOB B PacTBOPeE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepHyaJa.

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh HAa TPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUH XMMUYECKOH NMOCY/1bl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
nejarora.

[IpoM3BOAUTH BBIYUCIEHUS 10 XUMHUYECKUM yPaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH PsAJ HaNpsKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpH BINOJIHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCC/IeJ0BATE/IbCKOM e TeIbHOCTH HAyYHO-IIOMYJISIPHYIO JIMTEPATYPY
XHMUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
10cJle KOHCYJIbTAlMH C [Ielarorom
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYECKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEIS Kjlacca KUCJAOT U *crienudpuyeckue™).
*A3oTUCTast KUCI0Ta. Mcro/ib30BaHKe HUTPATOB U COJIeH aMMOHUS
B KauecTBe MHUHepa/bHbIX y06peHn.*

XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMUMHYECKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMHUYeCKHe CBOWCTBA, *nosyyeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Wcnosb3oBaHre ¢pochHaToB B KaueCTBe MUHEPATbHBIX y100peHH.*
3arpsi3HeHue MPUPOAHBIX BOJ0EMOB pochaTaMH.

JleMoOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEeHUH.
[IpakTHYeckas paboTa:

Ne 10. [TosryyeHre aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
10 YypaBHEHUAM XMMHUYECKUX peaKL Uil

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYEHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpeesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAHUEM
TabuLbl "XapaKTepHble peaKIud Ha KATUOHbI 1 aHUOHBI".

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM
coeHeHUH a30Ta U pocdopa B OKpyKarLel cpeie.

[l1aHMpPOBATE U OCYLIECTB/ISATD HA MPAaKTHKE XUMUYeCKUe IKCIIepUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepu-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPaTOPUH NPU
HCMO0JIb30BAaHUHM XUMHUYECKOHU MOCYyAbl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI y4eOHUKa,
CIpaBOYHbIE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce

HCCJIel0BATENbCKOH JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
N0CJIe KOHCYJIbTAIUHU C I1€/Jarorom

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
BsaumojeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/lIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHHe B Ipupoje, Gu3niecKre U XUMUYECKHe

O6BSACHATH 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
rpyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMUYECKHEe CBOMCTBA IPOCTHIX BEIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUH (OKCH/I0B yTriiepo/ia, yroJabHOU
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coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) Oxcuabl yrieposa, ux Gusnyeckre U XMMHUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JlefiCTBYe Ha XKUBble OPraHU3MBl, [I0JIy4eHHe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTb KapOOHAT- U CUIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JIeM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTepoja u
KapboHaT-UOHBL OpraHUYecKHX BeleCTB 10/, PYKOBOACTBOM YYUTEIs1.
*[lepBoHaYa/bHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
coeJJMHEHUSIX yIjiepojia: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHs], [ie/IaThb BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
[ToHsITHE 0 GHMOJIOrMYeCKH BaXKHBIX BelllecTBax: XHUpax, 6ekax, [0CJIe IpeiBapyUTeIbHOM PaboThL
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYeCKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HeOpraHUYeCcKUuX COeAMHEHUH.* HCIO0JIb30BAaHUHM XUMUYECKOHN NOCYybl ¥ 060py/JOBAHMUS.
*KpeMHUH, ero $prsnyecKre U XMMHUYECKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 3a/JaHUH TeKCThI y4eOHHUKa,
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cCHCTEMY XUMUYECKHX
MpUMeHeHUe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ire npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMHUYECKUH pAJ| HanpsKeHU
okcuzie kpeMHUs(IV) 1 kpeMHUeBoO# kucaoTe. CHIMKATDI, UX MEeTaJ/VIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH. Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
BaxkHelllllMe cTpouTe/IbHbIE MaTepHasbl: KepaMHUKa, CTEKIIO, UCCJIe[0BaTebCKOH e TeIbHOCTH HayYHO-ONYJISAPHYI0 IUTEpPaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./ieMbl 6e30nacHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTE/IbHBIX MaTepHaJ/IoB B OBCeJHEBHON nocJie KOHCY/IbTAallMY C IeJaroroM.
JKU3HU.*
JleMoOHCTpanuu
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJ1 OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IPaKTHYeCKHe pa6oThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
[IpakTH4yeckre paGoOTHI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».
Boruucienus
110 ypaBHEHUSIM XUMUYECKHX PeaKLUH, ec/iM O4UH U3 peareHTOB
JlaH B BU/le BOJHOI0 pacTBOpa C U3BECTHON MaccoBoM AoJiel.

Paspen 3. MeTtasuibl 4 uxX coeguHenus (20 u)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0keHUsA B [lepuoinyeckoil cucTeMe XMMUYECKUX
asiemeHToB /I. U. MeHzeieeBa U cTpoeHuUs: aToMOB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpshKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O01He cioco6bl MOMyYeHUs1 MeTaJLI0B. [loHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UH.
CrnaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJieHHe ¢ 06pasLiaMy MeTaJlJIOB U CIJIaBOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PellEéTOK MeTaJlJOoB.
Bupeomarepuaibl: KOppo3usl MeTAJLIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasljIa.

BoeruucieHust
— 110 ypaBHEHHUSM XUMHUYECKUX PeaKIMH, eC/IM OIUH U3 peareHTOB
COZIEPXXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIOB, 00LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepu30BaTh 06LIMeE CIOCOGHI MOJyYeHUs METAJLJIOB MOC/IE
CTPYKTYpHUPOBaHHs MaTepHaJa.

CieioBaTh NpaBUJaM 6e30MacHOM paboThl B JIaG0OPaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKON OCY bl U 060PY/J0BaHUS.

[IpoM3BOAUTb BHIYUCAEHUS 10 XMMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMUYECKUH P HAaNpsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel HTepHETa
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM
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Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOoB /l. U. MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxgenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUABI U TUAPOKCH/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTeEMe XUMUYECKUX
aneMeHTOB /. U. MenpeneeBa. HaxoxzeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTh BOJBI U CIIOCOGBI
eé ycTpaHeHHUs.*

AmomuHuil. [lonoxeHnue B [leproandeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfiesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKUe cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHue NJlaMeHU MOHAMU HaTPHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMy aJIIOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KauecTBeHHbIe peaKlUU Ha UOHBI KeJie3a.
[IpakTH4eckue paboThI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMHUY€ECKHX PEaKLUL.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-
METaJ/VIOB B IPYMNIAX U UX COeAMHEHHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
METaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € IOMOLIbI0 KAY€CTBEHHBIX PeaKIMH MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMpPOBATh U OCYLIECTBJ/ISTh HAa IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CrnesfoBaThb IpaBu/IaM 6e30macHON paboThI B 1a60PaTOPUU NTPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Tpon3BOUTE BEIYHUCIEHHS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6GHBIX 3alaHUH U B IIpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KHU3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PAa3JIMUHBIX chepax JesTebHOCTH JII/EH,
OCHOBHbI€ BelleCTBA U MaTePUaIbl, IPUMEHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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(34)

[IpypoaHble HCTOYHUKHU YT/1€BOLOPO/OB (Yro/ib, NPUPOAHBIN ras,
HedTh), IPOAYKTHI UX IePePABOTKH, UX POJIb B OBITY U
MPOMBILIJIEHHOCTH.

OCHOBBI 9K0OJIOTMYECKOH TPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUe
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs
BemecTB — [1/JK).

PoJib XMMUU B pellieHUH 3KOJIOTHYECKUX TPo6aeM.*

O6bACHATD yC/10BUSA 6€30M1aCHOT0 UCI0/Ib30BaHUS BELIeCTB U XUMHYECKUX
peakui B GBITY.

AHanu3MpoOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIHIO O BIAUAHUU
HPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpY»Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh EPBYIO MOMOIIb IPU XUMUYECKUX 0XKOT'aX U OTPaBJIEHHUAX.

[IpyHKUMATh y4yacTHe B 06CYKAEHUU MPOGIEM XUMUYECKOH U 9KOJIOTUY€eCKOU
HaNpaBJIEeHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO [TO3ULUIO 10 Po6JieMe U
Hpe/JaraTb BO3MOXHBIE IYTH €€ pellleH!Us C ONOPOoH Ha HHPOpMaLMIo U3
y4yeGHHUKa U ClIpaBOYHble MaTepHabl, pecypcbl UHTepHeTA.
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