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HOACHUTEJBHASA 3AIIUCKA

@OenepanbHas pabodas mporpaMma IO XUMHH Ul OOy4yaloUmIMXcs C 3alep:KKOU
ncuxuyeckoro passutus (manee — 3IIP) Ha ypoBHE OCHOBHOrO 00Imero ooOpazoBaHUs
MOJArOTOBIEHa Ha oOcHOBe DenepanbHOr0 TrOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa
OCHOBHOTO o0tero oopazosanus (ITpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287)
(mamee — DOI'OC OOO0), denepanbHOM aaaNTHPOBAHHONW OOPA30BATEIBHOM MPOTPAMMBI
OCHOBHOTO 00miero oOpa3oBaHUsS I OOYYArOMIMXCS C OTPAHUYCHHBIMH BO3MOXHOCTSMH
s3nopoBbs (IIpukaz Munnpocsemenust Poccun ot 24 Hosi0ps 2022 1. Ne 1025), denepanbHoi
pabouell MporpaMMbl BOCIMTAHHS, C YYETOM pACHpPEIEIIEHHBIX IO KjIaccaM IPOBEPSEMBIX
TpeOOBaHUN K pe3ynbTaTaM ocBoeHHS @DenepaabHON adanTHPOBAHHOW 00pa3oBaTEIbHON
pOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs JJsl 00y4YarOMIUXCS C 3aJePKKON TCUXUYECKOTO
pa3BUTHSL.

O01mas xapakTepucTHKA Y4eOHOro npeamera « XUMHSD)

VY4eOublii npeamer «XUMHUS» BXOIUT B MPEIMETHYIO 00yacTh «EcTecTBeHHOHay4YHbBIE
npeaMeThl». B cHucTeMe ecTeCTBEHHOHAydyHOro 00pa3oBaHMs XMMHs KaK Y4eOHBIH MpeaMer
3aHUMAaeT BaKHOE MECTO B [TO3HAHUU 3aKOHOB IIPUPOIbI, YOPMUPOBAHUYU HAYYHOU KApPTUHBI MUPA,
CO3JJaHUM OCHOBBI XMMHYECKHX 3HAHMM, HEOOXOAMMBIX JJISi TMOBCEIHEBHOW >XU3HU, HABHIKOB
3I0pPOBOTO U OE30MacCHOrO JJIsl YeJIOBeKa M OKpY’Kalollel ero cpeibl o0pasza KU3HH, a TaKXKe B
BOCIIUTAHUU SKOJIOTHYECKOM KYIbTYPBHI.

YcnemHocTh H3y4eHHS XHWMHU CBSI3aHA C  OBJAJCHHEM XUMHYECKHM  SI3BIKOM,
coOnrofieHreM MpaBuil O€30MacHOM pabdoThl HpU BHINOJHEHUH XHMHUYECKOTO 3KCIEPHUMEHTA,
OCO3HAHHEM MHOTOUHMCIICHHBIX CBS3€i XUMUU C IPYTHMMHU MIPEAMETaMU IKOJIBHOTO Kypca.

[IporpamMMa Bkiro4aer B ceOs OCHOBBI HEOpraHumdeckoil xumuu. ['naBHOM wupeei
MIPOrPaMMBI SIBIISIETCS CO3[aHKe 0a30BOT0 KOMILIEKCA OTIOPHBIX 3HAHUI M0 XUMUU, BBIPAKEHHBIX
B (opme, COOTBETCTBYIOIIEH BO3pacTy OOydYaromuXxcsi M HX O0COObIM 00pa3oBaTelbHBIM
HOTPEOHOCTSIM.

B conepxaHum [AaHHOrO Kypca MpeJCTaBI€Hbl OCHOBOIOJATAIONINE XHUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE N3YYEHHE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTpOEHUS, MPOTHO3UPOBAHNE CBOICTB BEIIECTB, MUCCIIEOBAHHE 3aKOHOMEPHOCTEH
XMMUYECKUX TMpEBpalleHud U NyTel YNpaBlI€HUS HMH B LEIAX IOJYYEHHsS BEUIECTB U
MaTepuasoB.

TeopeTnueckyro OCHOBY M3y4€HHUS HEOPraHMYECKOW XHMHHU COCTABIISIET AaTOMHO-
MoJeKyJsipHoe ydenue, llepuoanmueckuit 3akon .M. MennaeneeBa ¢ KpaTKUMH CBEACHUSMHU O
CTPOCHMHM aTOMa, BHJIaX XHMHYECKOM CBS3M, 3aKOHOMEPHOCTSX IMPOTEKAHUS XUMUYECKHX
peaKunii.

B wu3yuenum kypca 3HauMTENbHas pPOJIb OTBOJUTCS XHUMHUUYECKOMY 3SKCIEPUMEHTY:
MPOBEJCHUIO MPAKTUYECKUX U JIaOOpaTOpPHBIX pabOT, OMHCAHUIO PE3YIbTATOB YUYEHHYECKOTO
HKCIIEPUMEHTA, COOJIOICHUIO HOPM U MpaBuII Oe30MacHoil paboThl B XUMHUYECKON J1abOpaTopuu.

Peanuzarust manHON mporpaMMbl B Tipoliecce o0ydeHust mo3BoymMT odydaronumes ¢ 3I1P
YCBOUTH KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U MOHSTH POJib U 3HAYEHUE XUMHH CPEIU APYTHX
HayK O IpHUpOJIE.

N3yuenne XuMHHM CcrocoOcTByeT (opMupoBaHMIO Yy OOydYarOHIMXCSl HAy4HOTO
MHUPOBO33PEHHUS, OCBOEHUIO OOIIEHAYYHBIX METOJIOB (HaOIIOJCeHHE, U3MEPEHHE, IKCIEPUMEHT,
MOJICTTUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUs HAyYHBIX 3HAHUH, OCHOBAaHHOTO Ha
MEXKIIPEIMETHBIX CBS3sIX € npeameramu «Okpyxkamomuid Mupy», «Pusukay, «buomorusy,
«['eorpadusy, «MaTemaTrka» U GOPMUPYET KOMIETCHIIUH, HEOOXOAUMBIE ISl MPOIOIIKEHHS
o0pa3oBaHus B 00JIACTH €CTECTBEHHBIX HaYK.

W3yuenne XMMHUU CIIOCOOCTBYET pa3BUTHIO y oOyuatomuxcs ¢ 3I1P nmpoctpancTBeHHOTO
BOOOpakeHUs, (PYHKIMOHANBHOM TIPaMOTHOCTH, YMEHMSI BOCHPUHMMATh W KPUTHYECKH
aHAM3UPOBaTh HHPOPMAIIHIO, PEACTABICHHYIO B Pa3NUYHBIX (opMax. 3HAYMMOCTh MpeIMeTa
JUTISL Pa3BUTHS )KU3HEHHOM KoMIieTeHInu oOyvarontuxcst ¢ 3I1P 3akmtouaeTcsi B yCBOEHUH OCHOBBI
XUMHUYECKHX 3HAHWH, HEOOXOAMMBIX /IS TOBCEAHEBHOW JKM3HH, HABBIKOB 30POBOTO U



0e30macHOro JUIsi 4eloBeKa W OKPYXKAIILIEH ero cpeabl oOpa3za >XW3HH; (OPMHPOBAHUU
JKOJIOTMYECKOH KYJIbTYpPHI.

[Iporpamma oTpaxkaeT coaep)kaHHe OOYYEHHUs MpeaMeTy «XHUMHUS» C y4eTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEeH oOydaromuxcst ¢ 3[IP. OBmamenune y4eOHBIM NpEeIMETOM
«XHUMHUS» MPEACTABISAET ONPEAEIICHHYIO TPYAHOCTh Uit oOyuaromuxces ¢ 3IIP. Oro cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JESATEIbHOCTH, NEPUOJAMYECKMMU KOJeOaHUSAMU BHUMAaHMI,
MajbIM O00BEMOM IaMSATH, HEJOCTATOYHOCTHIO OOLIEro 3amaca 3HaHWM, MOHUKEHHBIM
IIO3HABATEJILHBIM MHTEPECOM U HU3KHM YPOBHEM PEUYEBOI'O Pa3BUTHA.

Jlnist ipeo1oNieHust TPYAHOCTEH B M3yYeHUH y4eOHOro npenmera «XuMus» Heo0XoauMa
ajanTanus ooObeMa U xapakTepa yueOHOro Mmarepuaia K o3HaBaTeIbHbIM BO3MOXKHOCTSIM JJaHHOU
KaTeropuu OOYYaIOUIMXCS, YU4eT HMX OCOOCHHOCTEH pa3BUTHS: MHCIIOJIB30BAHUE AaJITOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX CBS3€H, ITOCTEIICHHOE YCIOKHEHUE H3y4aeMoOro
MaTepuaia.

[Ipu u3yyeHUn XUMHUH HEOOXOAUMO OCYLIECTBIATh B3aMMOAECHCTBHE HAa MOJIMCEHCOPHOM
OCHOBE.

Teopernuecknii MaTepuan pEeKOMEHAYETCS U3ydaTb B IIPOLECCE IPAKTHYECKON
JeSTeIbHOCTH. BO3MOXXHO BBIJE/IEHHE OTAENIBbHBIX YPOKOB Ha pElIeHHE 3ajad B CBSI3U CO
CJIO)KHOCTBIO aHaJIM3a TekcTa ooydaromumucs ¢ 3[IP. Oprannueckoe eJMHCTBO MPAKTUUECKOHN U
MBICIIUTENIBHON JIeATENbHOCTH O0YyYarolMXCs Ha YpOKax XHMHUHU CHOCOOCTBYET MPOYHOMY H
OCO3HAaHHOMY YCBOEHHUIO Oa3UCHBIX XMMHUYECKUX 3HaHMH U ymMeHHHA. Oco0oe BHHMaHHE NpHU
U3YUYCHUH XUMHH YACISIETCS HW3YYEHHIO «CKBO3HBIX» IMOHATHHA W (HOPMHUPOBAHUIO HaBBIKA
CTPYKTYpUPOBAaHHs MaTepHaa.

Henun u 3aga4m n3ydyeHus yueOHOro rnpeamera «XuMus»

Obwue yenu u3ydeHus ydeOHOro mnpenmera «XuMHs» IpenacTaBiieHbl B IlpumepHoii
paboueli mporpaMMe OCHOBHOTO 00IIero oopazoBanus. OHM aKTyaIM3UPOBAHBI C YU€TOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOrO OOIIEero oOpa30BaHMs, HANpaBIEHHOCTH OOyueHHUs Ha
pa3BUTHE M CaMOpa3BUTHE JUYHOCTH, (OPMUPOBAHHE €€ HMHTEJUIEKTa U OOIIeH KYJIbTYpHI.
OOydeHue yMEHUIO YUYUTBHCS U MPOJODKATh CBOE 00pa3oBaHHE CAMOCTOSITENLHO B HACTOsIEe
BpeMsI SIBIISIETCSA OIHOM M3 BaXXKHENIINX QYHKIMNA y4eOHBIX MPEAMETOB, B TOM YHUCIIE U « XUMHUI.

st o6yuatonuxcs ¢ 3I1P, Tak sxe, Kak 1 JUIsi HOPMATUBHO PAa3BUBAIOILMXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTeNIbHYI0 IMporpammy, JOMUHHUpYIOIIEe 3HauyeHHE
nproOpeTaroT TaKKue yeu, Kak:

* (opMupoBaHME HHTEJUIEKTYaJIbHO DPAa3BUTOW JMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO pPELIeHWH, CIIOCOOHON aJanTUpoBaThCsi K OBICTPO
MEHSIOLUMCS YCIOBUSIM YKU3HU;

" HamnpaBIEHHOCTh OOy4YeHMs Ha CHUCTEeMaTHuYecKoe MpHOOLIEHHE Yydaluxcs K
CaMOCTOSITENIbHOM MO3HAaBaTEIbHON NESTEIIbHOCTH, HAyYHBIM U MPAKTUYECKUM METOJaM
MO3HaHUs, POPMHUPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIOCOOHOCTEN K XMUMUHU;

* oOecreyeHHe YCIOBHM, CHOCOOCTBYIOHIMX HPUOOPETEHHIO OOy4YaIOUIUMUCS OIBITa
pa3sHOOOpa3HON JeATENbHOCTH, MO3HAHMS M CAMOIO3HAHUS, KIIOUYEBBIX HAaBBIKOB
(KJTrOUeBBIX KOMITETEHIUI ), UMEIOUINX YHHBEpPCAJIbHOE 3HAYEHHE ISl pa3IUYHbIX BHUJIOB
NESTENBHOCTH;

* (opmupoBaHHE YMEHHI OOBACHATH WU OICHUBATh SBJIEHUS OKPYKAIOIIEro MHUpa Ha
OCHOBAaHUU 3HAHUH U ONBITA, IOJTYYEHHBIX NIPU U3YUYEHUH XUMUU;

* (opmupoBaHHE y 00y4arOmMXCsl TYMaHUCTHUECKUX OTHOILIEHHUH, MOHUMaHUS LIEHHOCTH
XUMHAYECKUX 3HAHUH 11 BBIPAOOTKH HKOJIOTUYECKH 11€71€CO00pa3HOro MOBECHUS B OBITY
U TPYAOBOH [eATENbHOCTH B IIEJIAX COXPAHEHHUS CBOErO 3I0POBbSl U OKpYKarolen
IIPUPOIAHOU CPENBL;

" pa3BUTHE MOTHUBALMK K O0YYEHHUIO, CIOCOOHOCTENH K CAMOKOHTPOJIIO U CAMOBOCITMTAHUIO
Ha OCHOBE YCBOEHHSI 00III€UETI0BEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npo¢uIIs ¥ HAMPABIEHHOCTH JATBHEHIIIETO 0OyICHHUS.



Kypc HampaBieH Ha pelieHHe CIEAYIOIUX 3aday, O00ECTeUMBAIOUINX pPean3aluio
JUYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIBHOCTHOTO TOJIXOJOB K OOYYEHHIO XHMHHU
obydaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 0011IeT0 00pa30BaHUS:

* (opmupoBaHUE MEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEJICTABICHUN O BEIIECTBAX,
WX TIPEBPAIICHUAX U MPAKTHYSCKOM MPUMEHEHHUH; OBJIQJICHUE MOHATUIHBIM anmnapaToM 1
CUMBOJIMYECKHUM SI3bIKOM XUMUU;

" OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOM HayKH Kak o001acTi
COBPEMEHHOTO €CTECTBO3HAHMS, XHUMHUYECKUX MPEBpAlICHUM HEOPraHUYEeCKUX U
OpPraHMYeCKHX BEIIECTB KAaK OCHOBbI MHOTMX SIBIEHUW YKUBOW M HEXUBOW IPUPOIBL;
yriryOseHue MpeICTaBIeHU 0 MaTeprallbHOM €JMHCTBE MUPA;

" OBJQJICHUE OCHOBAMHM XHMHYECKOW TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBATH U
OOBEKTHBHO OILICHWBAaTh JKU3HEHHbIE CUTYallMH, CBS3aHHbIE C XHUMHEH, HaBBIKAMU
6e3onmacHOro OOpalieHHus C BEUIECTBAMH, HCIOJIB3YeMBIMH B IOBCEAHEBHOHM KHU3HH,
YMEHHUEM aHAJIM3UPOBATh U MJIAHUPOBATH IKOJIOTMUYECKH OE30MacHOE MOBEACHUE B LIEIX
COXpaHEHUS 30POBBS i OKPY)KAIOIIEH Cpe/ibl;

* (opmupoBaHHE YMEHUN YCTaHABIMBATh CBSA3M MEXIy peallbHO HAOIIOIaeMbIMU
XUMHUYCCKUMH SIBJICHUSMH W TPOIECCAMH, MPOUCXOIAIIMMH B MUKPOMHUPE, OOBSCHATH
MPUYKMHBI MHOTO0Opa3us BEUIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBHCHUMOCTh TIPUMEHEHUS BEIIECTB OT HX CBOWCTB;

" [pUOOpPETeHHE ONbITa HCIOJb30BaHUS PA3IUYHBIX METOIOB HW3YYEHHUS BEILECTB,
HAONIOJICHUS 32 WX MPEBPANICHUSMH TIPU TPOBEIACHUHM HECIOKHBIX XUMHYECKHX
HKCIEPUMEHTOB C UCIOIB30BAaHUEM JIAO0OPATOPHOTO0 00OPYIOBAHUS U TPUOOPOB;

* (opmupoBaHHE MPEACTABICHUN O 3HAYCHUU XMMHUECKOW HAYKHU U PEIICHUH COBPEMEHHBIX
JKOJIOTHYECKUX TMpolieM, B TOM 4YHCIe B MPEIOTBPAIICHUH TEXHOTCHHBIX U
IKOJIOTHYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOPA M AJaANTALMM YIeOHOr0 MaTepuaia o XMMHUU

OOyueHue yuyeOHOMY TIpeAMETY «XHUMHS» HEOOXOJUMO CTPOUTh Ha CO3JIaHUH
ONTUMATBHBIX YCIOBUU Ui YCBOGHHS MPOrpaMMHOro marepuana oOywarouumucs c 3I1P.
Bonbiioe BHUMaHWE JOIDKHO OBITH YAENEHO OTOOpY y4eOHOTO MarepHaia B COOTBETCTBUH C
OPUHIUIIOM JOCTYMHOCTH IpPH COXpaHeHHWu olmiero 6a3oBoro ypoBHA. OH JOIDKEH IO
COJIEpXKAHUIO0 U 00beMy OBITh aIalTUPOBAHHBIM JyTsi oOydatomtuxcst ¢ 3[IP B cooTBeTCTBHM € UX
0co0bIMU  00pa3oBaTeNbHBIMU TOTpeOHOCTsIMH. ClieqyeT OONErdyuTh OBIAJICHHE MaTepHalOM
obygatontumucs ¢ 3P mocpencTtBom ero AeTalibHOTO OOBIACHEHHS C CHCTEMATHUYECKUM
MOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOW B MPHUMEHEHWU 3HAHUN C UCMOJIH30BAHUEM MPHUEMOB
QITOPUTMHU3ALUHI U BU3YAIBHBIX OTMIOP, 00yYeHHS CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHune /Ui MOJTHOIIEHHOTO YCBOGHHS yUeOHOTO MaTepuasia UMeeT oropa Ha
MEXIIPEMETHBIE CBSI3U  BOIIPOCOB, H3YYaeMBIX B JIAHHOM Kypce, C TaKUMH Y4eOHBIMHU
npenMetamu kKak «l'eorpadusy», «dusukay, «buonorus». [lo3Bomss paccMaTpuBaTh OJUH U TOT
K€ Y4eOHBIH MaTepwal C pa3HbIX TOUYEK 3PEHHS, MEXKIIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €Tr0
Jy4IIeMy OCMBICIIEHUIO, 60JIee TPOYHOMY 3aKPETICHUIO TOYUYEHHBIX 3HAHUN M MPAKTUYECKUX
YMEHUM.

[Ipu moAroTOBKE K ypoKaM IpeaycMarpuBaeTcs (GopMupoBaHUE Y 00yUarOINXCs yMEHUN
aHAJTM3UPOBaTh, CPaBHHUBATH, 00OOIIATh W3yYaeMbI MaTepHal, IUIAHHPOBATH IPEICTOSIIYIO
paboTy, OCYIIECTBIATh CaMOKOHTpPOJIb. Heo0X0AMMO MOCTOSHHO CIEIUTh 32 MPAaBUIBHOCTBHIO
pedeBoro oopmMieHus BrICKa3zbiBaHUN 00y4atomuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMHM TOBENEHUS M JesATeIbHOCTH oOyuatommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAaHHOCTh) HEOOXOJMM CTPOXKANIINI KOHTPOJIb COOIOACHUS
NPaBUJI TEXHUKU O€30MaCHOCTH MIPU MPOBEICHUH JIAOOPATOPHBIX PAa0OT B XMMUYECKOM KaOHHETe.

IIpumepHbie BUABI JeATeabHOCTH odydarommxcs ¢ 3P, oOycioBienHble 0COOBIMEU
00pa30BaTeNbHBIME MMOTPEOHOCTSIMU U 00ECTIEUNBAIONINE OCMBICIIEHHOE OCBOCHUE COJIEPIKaHUU
0o0pa3oBaHus MO IpeaMETy «XUMHUSI»



Copep:xanne BUIOB JesiTeIbHOCTH oOyuatonuxcs ¢ 3[IP Ha ypokax XUMHH OTIpeIeseTCs
UX 0COOBIMHU 00pa3zoBaTelIbHBIMU OTPeOHOCTAMHU. [loMuMo mmpoko ucnonbzyemsrx B OOIT OO0
o0mmx st Bcex OOydaroluXcs BHIIOB JCATEIBHOCTH CIIEAYeT YCUIUTh BUIBI JESTEIBHOCTH,
cnenuduYHbIe U1 JaHHOM KaTreropuu oOydarolmuxcs, A 00ecledeHHs] OCMBICIEHHOTO
OCBOGHHUSI COJIepKaHUsl 0Opa3oBaHUS 1O NPEIMETYy: YCHICHHE TPEIMETHO-TIPAKTHICCKON
NESTENIbHOCTH C AaKTUBU3allMed CEHCOPHBIX CHUCTEM; YepelOBaHUE BHUAOB JACSITEIbHOCTH,
3a/ICCTBYIONINX PA3JIMYHbIE CECHCOPHBIE CUCTEMbI; OCBOEHHE MaTepuaia ¢ OOpoil Ha alirOPUTM;
«TIOIIArOBOCTHY» B U3YYEHUU MaTepuasa; UCIOJIb30BaHUE JOMOIHUTEIBHON BU3YyalIbHOM OMOpPbI
(rmaHbI, 00pas3Ilbl, CXeMBbI, MA0IOHBI, OTIOpHBIE Ta0nwIbl). st pazButus y oOyqarormmxcs ¢ 3[1P
yYMEHHMsI JeNlaTh BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUEBOI0 BBICKA3BIBAHUS HEOOXOIUMO
UCIIONIb30BaTh OIMOpHBIE clioBa W kimmie. Oco0oe BHUMaHWE CIEAYeT YICIUTh OOYYCHHIO
CTPYKTYpPUPOBAHUIO MaTepuaja: COCTaBIIEHUE PUCYHOUHBIX U BEpOAbHBIX CXEM, COCTaBIICHUE
TabJIMII, COCTaBlIeHNE Kiaccu(uKauuu ¢ 0003HAYCHHBIMU OCHOBAaHMSIMHU JIJISI KJIACCH(PHUKALIUU U
HAIOJTHEHUE UX TPUMEPAMHU U JP.

[IpumepHas TemaTuueckas U TepMUHOJIOTHYecKas jiekcuka coorBeTcTByeT OOIT OOO0.

s obyuaromuxcs ¢ 3[1P cymecTBeHHBIMU SBISIOTCSA MPUEMBI PaOOTHI C JIEKCUYECKUM
MaTepuaioM 1o npeamety. [I[poBoauTcs crienuanbHas padoTa 110 BBEJACHHUIO B aKTUBHEIHN CII0BAph
00y4JaromuXcsi COOTBETCTBYIOLIEH TepMUHONOTUU. M3ydyaemble TEpMUHBI BBOJIATCS Ha
MOJIMCEHCOPHOM OCHOBE, 00s3aTelbHa BU3YyaJIbHAs TOJJICPKKA, QJITOPUTMBI PabOTHI C
oTpezieIieHuEM, OMTOPHBIE CXEMBbI JJIsl aKTyallu3allud TEPMUHOIOTHH.

B cootBerctBUu ¢ DenepaibHbIM TOCYJapCTBEHHBIM OOpa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOTO 00111ero obpazoBanusi yueOHbIN npeaMer «XUMHsS» BXOJIUT B MPEIMETHYIO 00JacTh
«EcTecTBEeHHOHAYYHBIC PEAMETHI» U SBJISCTCS 0053aTEIBHBIM JIJIST U3YUCHUS.

VY4eOHbIM MIaHOM Ha €€ u3yueHue orBeeHo 136 yueOHBIX 4acoB — IO 2 4 B HEJENIO B § U
9 Kiaccax COOTBETCTBEHHO.

Copepxannie ydeOHOTO mpenMera «XHUMHs», MPEACTAaBICHHOE B paboueill mporpamme,
cootBercTByeT ®I'OC OOO, pa3paboTaHO C y4E€TOM OCHOBHOM 00pa30BaTENbHON MPOrPaMMBbl
OCHOBHOTO 00mIiero o0pa3oBaHus 1O Yy4eOHOMY TMpeAMeTy «XHUMHUS», COOTBETCTBYET
aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUSs
00y4JaroIIUXCsl € 3a/IEPKKON ICUXUYECKOTO PA3BUTHSL.

Temaruueckoe TUTAHUPOBAHKE 110 XUMUH TS 8-9-T0 KIIACCOB COCTABIICHO C yYETOM paboueit
IporpaMMbl BOCIHTAaHUA. BocmuTaTenbHBIA MOTEHIMAT JaHHOTO Y4eOHOTo IMpeamMera
o0ecreunBaeT pean3aluio CIASAYIOMMNX IEIEBhIX MPUOPUTETOB BOCIHUTAHHS OOYYaAIOIIUXCS
000:

" K OpUpOJE KaK HMCTOYHUKY >KHM3HU Ha 3emiie, OCHOBE CaMOI0 €€ CYIIECTBOBAHUS,

HY>KJAIOMIelcs B 3allUTE ¥ IOCTOSTHHOM BHUMAaHHUH CO CTOPOHBI YeJIOBEKa

" K 3HAHMUSIM KaK HHTEIJIEKTYaIbHOMY pecypcy, odecreunBaroiiemMy Oyayiiee 4eoBeKa, Kak
pe3ynbTaTy KpOMOTINBOTO, HO YBJIEKATEIILHOTO Y4eOHOTO Tpyaa

COJAEP)KXAHUE YYEBHOI'O IIPEJMETA «XUMMUSI»

8 KIIACC

IlepBoHavaJbHbIE XUMUYECKHE TOHSITHUSI

[Ipenmer xumun. Ponv xumuu 6 owcusnu uenoseeka. Temna u BemectBa. PU3NYECKUE
CBOICTBA BEIIECTB. ArperaTHOE COCTOSTHUE BEECTB. Xumus 6 cucmeme Hayk. YUCThIE BEIECTBA
u cMmecu. CriocoOwl pa3nenenusi cmeceil. [IpaBuna Ge3omacHOro oOpaiieHus: C BEIIeCTBAMHU U
n1abopaTopHbIM 000pyaoBaHUeM. [loHamue o Memooax nO3HAHUsL 8 XUMUU.

ATOMBI 1 MOJIEKYJTbl. XUMUYECKHUE PIIEMEHTHI. 3HAKHU (CUMBOJIIbI) XUMUYECKUX JIIEMEHTOB.
OtHocuTenbHas aroMHas Macca. I[IpocTele W CIOXKHBIE BemecTBa. ATOMHO-MOJEKYISIPHOE
YUEHHE.

Xumudeckas ¢dopmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKoH
nocmosaucmea cocmasa eeujecms. OTHOCUTENbHAs MOJEKYIspHas Macca. MaccoBas A0ms
XUMHYECKOT0 JIEMEHTA B COCAMHEHHH.

OuU3NYECKUE U XMUMUYECKHUE SIBJICHUSA. XHUMHUYECKass peakuus. [Ipu3Haku XHUMHUYECKHX



peakuuii. VYpaBHEHUS XHMHUYECKMX peEakiuil. 3aKOH COXPAaHEHHS MacChl BELIECTB.
Knaccudukanus XuMHUIeCKUX peakluuil (COeAMHEHUS, PA3I0KEeHHs, 3aMeLICHUS, OOMEHa).

XVUMHUYECKUN 3KCTIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCYI0M, ¢ IpaBuiIaMy paboThl B
nabopaTtopuu ¥ mpuémamu oOpaiieHust ¢ Ja00paTOPHBIM 000PYIOBAaHUEM; U3yYEHHUE U OMKCAHUE
(U3MUECKUX CBOMCTB 00pa3I0B HEOPraHWYECKUX BEIIECTB; HAaOMI0IeHHe (hU3NUeCKUX (TIaBJIeHNe
BOCKa, TasHHE JIb/Ia, PAaCTUPAHUE caxapa B CTYIKE, KHIICHHE U KOH/ICHCALIUs BOJIbI) U XUMUYECKHX
(ropeHue cBeud, MPOKATMBAHUE METHOM MPOBOJIOKH, B3aUMO/JICHCTBUE MeJla C KUCIOTOM) SIBJICHHH,
HaOJII0OZICHUE U OINKCaHHE MPHU3HAKOB MPOTEKaHUS XMMUYECKUX peakluuil (pa3jiokeHue caxapa,
B3aUMOJICHCTBHE CEPHON KHCIOTHI C XJIOpHIOM Oapusi, paszioxkenue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aWMOJICHCTBHE 3kene3a ¢ pactBopoMm coiu wmenu (II));u3ydenue crnoco6oB
pazneneHus cMecei (C TMOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBHIIAPUBAHME, JUCTHILIALMS,
xpomarorpadus), MpoBeCHUE OUNCTKU MOBAPEHHOM COJU; HAOIIOIEHUE U ONMCAHUE PE3yJIbTaTOB
IIPOBE/ICHUS OIIBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MacChl; CO3/aHNE MOAEIEH MOJIEKYII
(mmapocTep)KHEBBIX ).

Baskueiilue npeacraBuTe/ M HEOPraHNYeCKMX BelllecTB

Bosnyx — cmech razoB. CoctaB Bo3znyxa. Kuciopon — 37I€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue kuciopoja B npupoje, pu3nueckue U XUMUYECKue CBOMCTBa. Peakuuu ropenus
IOPOCTBIX U CIHOXHBIX BemecTB. CrmocoObl monydeHHs Kuciaopoga B jaboparopuu  u
npomviuiienHocmu. 1lpumenenue kucnopoga. Ilonsatue 00 oxcunax. Kpyrosopor xucnopona B
npupone. O30H — aniomponHas MoOUpuUKayus KUCI0pood.

Tennosoti 3¢hghexm Xumuyeckoil peaxkyuu, mepmoxumudeckue YpasHeHus, 3K30- H
SHAOTEPMHUUECKUE peakuuu. Tonauso: yzonv u memaw. 3azpsa3HeHue 6030yXd, YCUleHue
NAapHUK08020 d¢hhexma, paspyuieHue 030H08020 CJO.

Bogopon — »snemeHT M mpocToe BemecTBO. HaxoxaeHue BoIOpoAa B IMPHPOJE,
¢duznyeckue U XMMHUYECKHUEe CBOMCTBA (Ha MpUMepe B3aUMOIEHCTBUS C HEMETaNIaMU M OKCUAAMHU
METAIIJIOB), IPUMEHEHUE, cnocoOwbl nonyderus. IIoHITHE O KUCIOTaX U COMX.

KommuaecTBo Bemectsa. Momnbs. Momsipaas macca. 3akoH ABorajipo. MosisipHbIit 00bEM ra30B.
Pacuetsl mo xumuueckoil Qopmyne. PacueTbl MaccoBOW [JONMM XMMHYECKOTO JJIEMEHTa B
COEJMHEHUH, KOJIMYECTBA BEILECTBA, MOJSIPHONW Macchl, MOJISIPHOrO oObema ra3oB. Pacuérsl mo
XUMHUYECKUM YPAaBHEHUSIM.

Qu3zuueckue ceoticmea 600vi. Boma. Ee cocraB, cTpoeHMe U MOJNEKyJbl. Boda kax
pacmeopumens. PactBopbl. [lonamue 0 HacvlueHHbIX U HEeHACblUeHHbIX pacmeopax. [lonamue
pacmeopumocmu geujecms 6 ode. Pacuer MaccoBOM JOJM BEIIECTBAa B pacTBOpe (MPOIEHTHAs
KOHIIeHTpanusi). MaccoBass [0S BellecTBa B pacTBope. Xumuueckue ceoticmea 800bvl
(pasznooicenue, peakyuu ¢ Hampuem, OKCUOoOM Kanvyus, okcuoom cepul (V) peakyuu c memanramu,
KUCTIOMHBIMU U OCHOBHbIMU okcudamu). Ilonamue 06 ocnosanusx. Pons pacmeopog é npupode u
6 orcusHu uenogexka. Kpyzoeopom 600wl 6 npupoode. 3arpsizHeHue NpUpPOIHBIX BoA. OxpaHa u
OUYNCTKA IPUPOIHBIX BOJ.

Baxwuelimme kiacchl HeOpraHM4eckux coefauHeHuil. Kimaccudukanms HeopraHWUYecKHX
coenuHeHuil. OKcunpl: cocTaB, Kiaccuukauus (KUCIOTHbIE, OCHOBHBIE, amgpomepnbie,
Heconeobpasyowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma (1)), Homenknamypa.
Tlonyuenue u XUMUYIECKHE CBOMCTBA OKCUIOB (B3aUMOJICHCTBHUE C BOJIOH, KMCIIOTaMU, IIIEI0YaMH ).
OcnoBanus. Kimaccudukariyst ocHoBaHUHN: HIENOYN U HEPACTBOPUMbIE OCHOBaHMsA. HoMeHKkaTypa
ocHOBaHWH. DuU3NUECKHE U XUMHUYECKHE CBOMCTBA OCHOBAHMM (B3aMMOJICUCTBHE C OKCHUIAMHU
HEMETAJJIOB, KUCIOTaMH, CONIAMN). [lonyuenue ocHO8aHU.

Kucnotsl: cocras, kinaccuduxaius, HOMEHKIATypa, (U3NUecKue U XUMUYECKUE CBOWCTBA
(B3aMMO/ICHCTBHE C METaJlIaMU, OCHOBHBIMHM OKCHJAMH, OCHOBaHMSMH, COJSIMH, Ha TpUMepe
COJISTHOM M CEPHOM KHCIIOT), cnocobwl noayuenus. Psan aktuBHoctn metamioB H. H. bekerosa.
Conu (cpegHue): HOMEHKIATYpa COJIEH, cnocobbl nonyueHus, B3aUMOJIEUCTBHE COJIEH ¢
MeTaJlJIaMH, KUCJIOTaMH, IIeJI0YaMU U COJISIMU, TPUMEHEHHUE.

[Tonatue 06 ampOTEpHBIX THAPOKCHIAX (HA MPUMEPE LUHKA U AIIOMUHUA): XUMUYECKUe
ceoticmea (83aumodelicmeue ¢ KUCIOMAMU U WETOYAMU, PA3IOdCeHUe NpU HA2pesanuu) u



noay4enue.

I'enernyeckast CBs3p MEXKIY KJIacCaMU HEOPraHUYECKMX COeAUMHEHHMH. ['eHeTnueckue
pAAbL

XUMUYECKUN HKCIEPUMEHT: KAa4eCTBEHHOE OIPEICIICHUE CONEP)KAHMUA KHUCIOpoJa B
BO3/yX€; MOJyYCHHE U N3yYeHHE CBOMCTB KUCIOPO/1a; HAOII0IeHNE B3aUMOICHCTBHUS BEIIECTB C
KHCJIOPO/IOM U YCJOBUSl BOZHUKHOBEHMS M NPEKpaIleHus: ropeHus (Iokapa); 0O3HaAKOMIIEHUE C
oOpa3laMu OKCHUJOB M OIMCAaHME MX CBOWCTB; IOJYyYEHUE U M3YyYEHHE CBOICTB BOAOpOJA
(ropenue); HaOIIOACHUE 00PA3II0B BEMIECTB KOJUYECTBOM | MOJIb; HCCIIeJOBaHUE OCOOCHHOCTEH
pacTBOpPEHMsS] BEIIECTB C pa3IM4YHOM PACTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C
ONpeAeIEHHON MACCOBOM J10JIel PaCTBOPEHHOIO BEILIECTBA; B3aMMOJCHCTBUE BOJIbI C METANIAMU
(HaTpueMm U KayblieM) (BO3MOKHO UCIOJIb30BAaHUE BUICOMATEPHUAIIOB); ONpE/IeICHUE PACTBOPOB
KHACIOT M LIeJoYe ¢ MOMOILBI0 HHAMKATOPOB; MCCIEJOBaHUE OOpa3LOB HEOPraHUYECKUX
BEUIECTB Pa3IMYHBbIX KJIAcCOB; HAOJIOJIEHUE M3MEHEHMsI OKpPacKdM HHJIMKATOPOB B PACTBOPAX
KUCIIOT U IesIoueH; nu3yueHue B3aumonaencTBus okcuaa meau(1l) ¢ pactBopom cepHOi KUCIOTHI,
KHCIIOT C METaJJIaMH, PEAKUUN HEUTpaJIM3aluu; IIOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OZHOI'0 METAJUIA IPYTUM U3 PACTBOPA COJIU; PEIICHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110
TeMe «BakHelIne KJIacChl HEOPraHUYECKUX COCIMHEHUI.

Ilepuoauyeckuii 3akoH U [leprnoanyeckas cucrema XuMu4ecKux 3JjiemenTos 1. H.
Menpnesieesa. CTpoeHne aToMOB. XHMHYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peaKkuuu

[epBbIie MONBITKY KIIacCU(DUKAMU XUMUIECKHX dJIeMEeHTOB. [IoHsTHE O TpynIax CXOaHBIX
3JIEMEHTOB (I11€JI0YHbIE U [IEJI0YHO3EMENIbHbIE METAILIIbI, FAJIOT€HbI, MHEPTHBIE Ta3bl). DnemeHmel,
Komopwie 00pazyiom am@omepHovle OKCUObL U 2UOPOKCUObI.

Ilepuoguueckuit  3akoH. Ilepuoauueckas  cucreMa  XMMHYECKMX  JJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u oaunnonepuoonas ¢hopMmsl Ilepuonnyeckoil cuctemMsl
xumuyeckux osnemeHToB JI. WM. MengeneeBa. Ilepuogel m rpynmbl. DU3HYECKUN CMBICI
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX saep. H3zomonwvi. neKTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBBIX 20 XuMUUecKuX 3yeMeHToB [leproauueckoil cucTeMbl
J. 1. MenneneeBa. XapakTepuCTHKa XHMMHYECKOTO JJIEMEHTa II0 €ro IOJIOXKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3axonomepHocmu usmeHenus cOUCME INEMEHMO8 MAbIX NEPUOOOE U 2TIABHBIX NOOSPYNN,
8 3aBUCUMOCMU OM AMOMHO20 (NOpPAOK08020) Homepa 3Hauyenue llepuoouueckoz2o 3aKoHa u
Ilepuoouyeckoil cucmemvl XUMUYECKUX INEMEHMO8 Oisl pa3sumuss Hayku u npakmuxu. /. 1.
Menoeneeg — yuénwiii u eparicOanuH.

Xumuueckass  cBsi3b.  KoBaneHTHas — (mossipHass U HEMOJSpHAsi)  CBA3b.
DnekmpoompuyamenbHOCmb amomMo8 XumMuieckux snemenmos. VIonHas cBA3b.

Crenenp  okucieHus. OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH HSKCIEPUMEHT: H3ydeHHE 0Opas3IoB BEIIECTB METAJUIOB U HEMETAJIOB;
B3aMMOJICIICTBHE THIPOKCHA IIMHKA C PACTBOPAMM KHCIOT U IIENO0YeH; MPOBEIECHUE OMBITOB,
WITIOCTPUPYIOIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakIil (ropeHue, peakiuuu
pa3I0KEeHUs], COeTUHEHN ).

MexnpeameTrHblie CBSI3H

Peanusanus MexnpeaqMeTHBIX CBA3EH NPU U3YYEHUH XMMHUH B 8 KJIacCe OCYIIECTBIIAETCS
yepe3 UCIOb30BaHue Kak OOIINX €CTECTBEHHO-HAYYHbBIX OHATHH, TaK ¥ OHATHUH, SABISAIOIINXCS
CUCTEMHBIMU JIJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOme ecTecTBEHHO-HAYYHbIC TMOHSATH: HAaydHBIH (pakT, rumoresa, TEOpHs, 3aKOH,
aHalu3, CUHTE3, KilacCU(UKaLUs, TEPUOJUUHOCTh, HAOIIOEHHUE, SKCIIEPUMEHT, MOJEIINPOBAHHE,
U3MEpPEHHUE, MOJIEIIb, SIBIICHHUE.

®usuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUI, H30TOIBI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, TeNO, O00BEM, arperaTHoe



COCTOSTHUE BEIECTBa, ra3, (PU3WYECKUE BETUYMHBI, SAWHHIIBI M3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJbI, TOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peakus

[lepuoguueckuii  3akoH.  Ilepuoanueckas  cuctemMa  XMMHUYECKHMX  DJIEMEHTOB
J. . MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB XUMMUYECKUX
3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, KaJIWs, KaJbLUUs M HMX COCIMHEHUH B COOTBETCTBUM C
MOJIOKEHHUEM 3JIeMEHTOB B [leproanyeckoil cucreMe U CTpPOCHUEM UX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTANIMYECKHUX PEIIETOK,
3a8UCUMOCMb CEOUCME Bewecmsea Om Mund KPUCMAlIudeckou peuémrku u uoa XUmMudeckou
CB53U.

Knaccudukanuss v HOMEHKIaTypa HEOPraHMYECKHX BEHIECTB (MEXIyHApOIHas W
TpUBHAIbHAsA). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K pa3IUYHBIM KjaccaM
HEOPraHWYECKUX COCAMHECHHH, TeHETUYECKas CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Knaccudukanus XuMHUUeCcKUX peakluuid Mo pa3iIndHbIM MpU3HAKaM (110 YUCILY U COCTaBy
YYacTBYIONUX B PEAKIUU BEIIECTB, 1O TEIUIOBOMY J(P(EKTy, M0 H3MEHEHUIO CTCICHEH
OKHUCJICHUS] XUMHUECKHUX 3JIEMEHTOB, TI0 0Opamumocmu, no yyacmuio Kkamaiuzamopa). IK30- U
SHIO0TEPMHUUECKHE PEAKLIUU. Tepmoxumuieckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckou peakyuu. Ilonsmue 06 0Opamumvix u HeoOpAMUMBLX
xumuueckux peaxyusax. llowamue o 2omocenHvix u 2emepozennvix peakyusx. llowamue o
Xumuueckom pagnogecuu. CmewjeHue xumuueckoco pasHogecus. Daxkmopwvl, eausOWUe HA
CKOPOCMb XUMUYECKOU PeaKyuu U NOJIO0ICEHUE XUMULECKO20 PABGHOBECUI.

OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIMU, AIIEKTPOHHBIA OallaHC OKUCIUTEThHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIIONIb30BAaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopus  SAEKTPOJUTUYUECKOW  TUCCOIHUAIMU.  DJIEKTPOJMTHYECKAs  JAUCCOLMAIIMS.
DONEKTPOIUTHl M HEINEKTPONUThl. KaTuoHbl, aHMOHBI. Mexanuzm ouccoyuayuu eeuyecms ¢
DA3TUYHBIMU 8UOAMU XuMUudecKol ceazu. [lonamue o cmenenu ouccoyuayuu. CuibHbIE U cl1adble
AIEKTPOJIUTHI.

Peakiiun nonHoro oomMeHa. Y CIOBHS MPOTEKAHUs pEaKIMii HOHHOTO OOMEHa /0 KOHIIA.
IlonHple M COKpalmlEHHbIE HMOHHBIE YpPABHEHUS peakuuid. XUMHUUYECKHME CBOMCTBA KHCIOT,
OCHOBaHUN W COJIEM B CBETE MPEICTaBICHUNU 00 AIEKTPOIUTHYECKON muccormaiuu. Cpena
pactBopa. KauecTBeHHbIE peakiiiu Ha KATHOHBI U aHUOHBI: XJIOPUA-, OpOMUI-, HOIUI-, CYIb(aT-
, KapOonat-, cwimkaT-, (ochar- aHHOHBI; TUAPOKCHA-HOHBI; KATHOHBI AMMOHHS, MarHusi,
KambpIusl, aliOMUHUsA, kene3a (2+) u (3+), meam (2+), UMHKA, TMPUCYTCTBYIONINE B BOJTHBIX
pacTBopax.

XUMHYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHUCTAUTMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaJUIOB M HeMeTauioB (rpadura M anmasza), CIOKHBIX BEIIECTB
(x7mopuia HaTpus); UCCIIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMU OT BO3JICHCTBUS
pa3nuYHBIX (PAKTOPOB; HUCCIEIOBAHHME DJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IpoIlecca
JIUCCOLIMAIIMN KUCJIOT, IENoYer M coJjiel (BO3MOXKHO WCITOJIb30BaHHUE BHCOMATEPHAIIOB);
MIPOBE/ICHUE OMBITOB, WJLTIOCTPUPYIOIIMX TMPH3HAKH MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIJIENICHHE ra3a, 00pa30BaHKE BOJIbI); OIIBITOB, MILTIOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakluii (TOpeHue, peakiuu pPa3lIoKEHHUs, COCIUHEHUs);
pacno3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IOMONIbIO KAaYECTBEHHBIX pPEaKIMil Ha HOHBL
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/uuibl M UX COeIMHEHUS

OOmiasi xapakTepucThuKa rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.



XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAECUCTBHE C METajllaMH, HEMETallaMU —
BOJIOPOJIOM U KHUCIIOPOJIOM, wenouamu). XiaopoBonopold. CoisHas KHUCIOTa, XMUMHUYECKHE
CBOWCTBA, noxyyeHue, IpUMEHEHUE. [lelicmaue xaopa u Xaiopogooopood Ha Op2aHU3M 4el08eKd.
Baxnelimme XI0puabl U UX HAXOXKAEHUE B IPUPOJIE.

OOmast xapaktepuctuka 371eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTpPOEHHUS aTOMOB
KHCJIOPO/A U cepbl. XapaKTepHbIE CTEIEHU OKUCIEHHS.

Crpoenue u pu3nuecKue CBOUCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBI. AJIIOTPOITHBIE
MOIUGUKALMM KUCIOpOoJa M cepbl. XHMHUYECKHE CBOMCTBA cepbl (B3aUMOJEHCTBHE C
HeMemaiiamy — BOJOPOJIOM M KHCIOPOJOM, METAUIAMH, KOHYEHMPUPOBAHHbIMU A30MHOU U
ceprou kucromamu). CepoBOJOPOJ: CTPOCHUE, (PU3NUECKUE U XUMUUYECKHE CBONCTBA (KUCIOTHBIE
U BOCCTaHOBUTENIbHBIE CBOMCTBA). OKCHUIBI CEpbl KaK IMPEICTABUTENM KHCIOTHBIX OKCHIIOB.
CepHas kucioTa: pu3nyecKne 1 XuMU4YecKre CBoMcTBa (00mume u crienududeckue). Com cepHon
KHCJIOTHI, KAaUeCTBEHHAs! peakuusi Ha cyiabdaT-uoH. CepHHCTas KUCIOTA. Xumuueckue peakyuu,
Jedxcaujue 8 0CHO8e NPOMbBIUUIEHHO20 CROCO0a nonyuenus ceprol Kuciomol. Haxoxaenue cepbl u
e€ coequHeHuil B pupose. [Ipumenenne cepsl U ee COeIMHEHUH B ObITY U B IIPOMBIIIEHHOCTH.
Xumuueckoe 3azpsisHeHue OKpydcarowel cpeovl COeOUHEHUAMU cepbl (KUCIOmHble 00XHCOU,
3aeps3Henue 8030yXa U 6000EM08), CHOCOObL €20 NPedOmMEPaAUeHUsL.

OOwiast xapakTepucTuka 371eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOEHUSI aTOMOB a30Ta
u Gocdopa, XapaKTEepHbIE CTETIEHN OKUCICHUSI.

A30oT, pacmpocTpaHeHue B Ipupoje, (U3MYECKHEe U XUMHUYECKHE CBOWCTBA
(B3aMMOICHCTBHE C METAJIAMH U HEMETAJUIAMH - KUCIOPOIOM U BoJopoaoM). KpyroBopor a3zora
B npupoae. AMMuak: pU3NYecKue M XMMHUYECKHE CBOWCTBA (OKHCIEHHE, OCHOBHBIE CBOWCTBA
BOJHOTO PAacTBOpa), noayyeHue W mnpuMeHeHwe. CoaM aMMOHHUS: COCTaB, (U3HYECKHC U
XUMHUYECKHE CBOMcTBa (pa3joXeHue, B3aUMOJEHCTBUE CO IIEI0YaMHu), IPUMEHEHHE.
KadecTBeHHast peakiusi Ha HOHBI aMMOHUS. A30THasi KUCIOTa, € (QU3NYECKHe U XUMHYECKUE
cBoiicTBa (00mue u cnenuduueckue), noayyenue. Hurpartel (pasnoxeHnue). A30THCTas KMCIOTA.
Hcronp30BaHne HUTPATOB U COJICH aMMOHHS B KaU€CTBE MUHEPAIBHBIX yIOOpeHUH. Xumuueckoe
3aepsazHenue OKpydcaloujeli cpeovl COeOUHEHUAMU a30ma (KUCIOMHble 00XCOU, 3AcpA3HEHUe
6030YXa, NOYBLL U BOOOEMOB).

docdop, artomponnvie moougukayuu gocgopa, pusnueckue U XMMUIECKHE CBOWCTBA
(B3aMMO/ICHICTBHE C METaJUIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U CepHOll
kucnromamu). Oxcun docdopa (V), oprodochopHas kuciora: QUIHUECKUE U XUMHUICCKHE
CBOICTBa, nonyuenue. Ilonamue o MunepanbHulx y0oopeHusax.: Humpamsl u ghocgpamei. Ilonamue
0 KomnuekcHvix yoobpenusx. OOIas xapakTepucThka 3neMeHToB [VA-rpynnsl. OcoGeHHOCTH
CTPOCHHUSI aTOMOB yIJiepoja W KpeMHHs. BaleHTHOCTh M XapaKTEpHBIE CTETEHU OKHUCICHUS
aTOMOB yIJiepoa M KpeMHHMs. PacrpocTpaHeHue yriepoja B HNPUPOJE, XapaKTepHbIE CTETIEHU
OKHCIICHHS.

VYraepon, amiorpornHsle Moaudukanuu (rpadut, anMas), GunUecKkue U XUMHUYECKUE
CBOWCTBA  TPOCTHIX  BeHIECTB  (B3aWMOJEHCTBHE C  METalUIaMH,  HEMETaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol Kucromamu). AncopOuus. Kpyrosopor yriepona B
npupone. Okcunmel yriiepoga, ©ux (uU3WUECKHMe W XHUMHYECKHE CBOWCTBA, TOJTYYCHHE
U IPUMEHEHHUE, JIeHCTBHE Ha OpPraHM3M YeNIOBEeKa. JKoIo2uyecKue npoobiemvl, CEA3aHHble C
oxcuoom yenepooa(lV); eunomesa enobanrbHo2o nomenjieHus KiuMama, NApHUKO8wlid 3@ gexm.
VYronbHas KMCI0Ta U €€ CONU, X PU3NIECKUEe U XUMUYECKHE CBOICTBA, noiyueHue u npumeHeHue.
KavecTBeHHast peaknusi Ha KapOOHAT-HOHBI. Vcronp3oBaHue KapOOHATOB B OBITY, MEIWIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3HCTBE.

OO6mwme npencraBieHust 00 0COOCHHOCTSAX COCTaBa M CTPOSHHUS OPTaHNYECKUX COCTMHEHUI
yriepoja (Ha mpuMepe MeTaHa, STHIIeHa, ITaHOJIa, YKCYCHON KUCIOTHI. MXx cocmas u xumuieckoe
cmpoenue. Knaccuguxayua opeanuueckux eewjecms. lloHATHE O OMOIOTMYECKH BaXKHBIX
BEIIIECTBAaX: XHpax, Oenkax, yriaeBoJaX — M HMX POJH B JKU3HHU uelloBeka. MamepuanvHoe
€0UHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

Kpemuuii, ero ¢gusnueckue u XUMHYECKHE CBOMCTBA (Ha MpUMepe B3aUMOICWUCTBUS C



MeTaJIJIaMH U HEMETaJIIaMHt ), notyyerue u npuMmenenue. Coeounenus kpemuusi 8 npupooe. Oouue
npeocmasnenuss 06 okcude xkpemuusa(lV) u kpemrnuesou kuciome. Cunuxamol, usuueckue u
Xumuueckue ce0UCmed, NoiyyeHue U npumeHeHue 8 Obimy, NPOMbIUIEHHOCMU (8 MEOUYUHCKOL,
91eKMPOHHOU, cmpoumenvHou u op.). BaoicHeliwue cmpoumenbHvle Mamepuansl: Kepamuxd,
cmekno, yemenwm, 0OemoH, oicenezobemon. Ilpobnemvl  6€30nACHO20  UCNONBL3OBAHUSA
CMpPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKUN SKCIEPUMEHT: U3ydeHHE 00pa3l0B HEOPraHWYECKHX BEIECTB, CBOICTB
COJIIHOM KHCIJIOTBI, MPOBEJCHHE KAaYeCTBEHHBIX PpEaKlIMil Ha XJOPUA-MOHBI U HaOIIOJIeHUE
MPU3HAKOB WX MPOTEKAHMS; OIMBITHI, OTpPaXaIHe (PU3NYECKUEe M XUMUYECKHE CBOWCTBA
TaJIOT€HOB U MX COEIWHEHUHN (BO3MOXKHO HCIIONb30BAaHUE BHIEOMATEPHUATIOB); O3HAKOMIICHHUE C
oOpasiaMu XJOpUAOB (TaTOreHUIO0B); O3HAKOMIICHHE ¢ Oo0Opa3laMu cepbl M €€ COCTMHCHUSIMHU
(BO3MOKHO HCIIOJIB30BAaHUE BUICOMATEPUANIOB); HaOIt0/IeHHWEe Mpolecca oOyriauBaHus caxapa
IO/ JECUCTBUEM KOHLUEHTPUPOBAHHOM CEPHOM KHCIIOTBHI; W3yYEHHUE XHMHYECKUX CBOMCTB
pa30aBiIeHHONW CEpHOW KHUCIOTHI, MPOBEJCHUE KAYeCTBEHHOW peaklud Ha Ccynb(aT-uoOH U
HaOJIf0JICHNe TpU3HaKa e€ MPOTEKaHWs; O3HAKOMIICHHE ¢ (M3MYECKHMMH CBOWCTBAMH a30Ta,
docdopa u ux coenMHEHUI (BO3MOXKHO UCIIOIB30BaHNE BUIEOMATEPHATIOB), 00pa3aMu a30THBIX
u (ochopHBIX ymOOpeHWH; TOJTyYeHHWE aMMHAaKa W HM3yYE€HHE €ro CBOWCTB; IPOBEJICHUE
KaueCTBEHHBIX peaklnii Ha HOH aMMOHUS U (pochaT-uoH U U3yueHUe MPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOW KHMCIIOTHI C MEJIbI0 (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUANIOB); HM3yUY€HHE MOJeNeld KPHUCTAIUIMYECKHX pemeéTok anmasza, rpadura;
03HAKOMJICHHE C IPOIIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U
YCTPOWCTBOM IPOTUBOra3a; MOJy4YE€HHUE YIIIEKUCIIOr0 ra3a i U3y4eHHe ero CBOMCTB; IPOBEICHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT- U CUIIMKAT-HOHBI U U3yYEHUE NMPU3HAKOB UX MPOTEKAHMS;
03HAKOMJICHHE C MPOAYKUMENH CHIMKATHON MPOMBIIIJIEHHOCTH; PEUIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BakHelmue HeMeTaluIbl M UX COSTUHEHUS.

MeTa/uibl M UX COeIMHEHUSI

OO6mrast xapakTepUCTUKAa XHUMHUYECKHX DJJIEMEHTOB — METAJUVIOB HAa OCHOBAaHUM HX
nonoxxenus B [lepronnueckoil cucreme xumnueckux 3yemMeHToB J[. 1. MenneneeBa u ctpoeHus
atoMoB. CTpoeHne MeTayuioB. Metajuinueckasi CBsI3b M METaJUIMUECKas KpPHUCTaIMYeCKas
pemeéTka. DIEKTPOXUMHYECKUN pPsJ HaNpsKeHU MeTamioB. PU3MYECKHE U XUMHUUYECKHUE
CBOWCTBAa METAJJIOB (B3aUMOJIEHCTBHE C KHUCIOPOJIOM, BOJIOH, KucioTtamu). Obwue cnocoodowl
noayuenus memannos. llonsamue o KOppo3uu Memaiios, OCHO8Hble CROCOObI 3AWUMblL UX OM
kopposuu. Cniasel (cmanv, uyeyH, OOPATIOMUHUL, OpPOH3A) U UX NpUMeHeHue 6 Ovbimy U
NPOMBILUTEHHOCTU.

[Ilenounble MeTaIITBL: TOJIOKEHUE B [leproauyeckoil cucTeMe XuMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa; ctpoeHne aromMoB. Haxoxnaenue B npupone. Pusznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCHUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHbIE METAIBI MAarHMM M KaJbUUi: IodokeHue B [lepuoanueckoit
cucreme xumuueckux snemeHToB JI. M. MenpneneeBa; CTpoeHME MX aTOMOB; HaxOXICHUE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus M Kaiblus. BaxkHeime coeanHEHUs
KaJbIHs (OKCH]I, THAPOKCHU, CON). JKécmkocmb 600bl u cnocobbl e€ ycmpaneHusl.

Amomunuii: nonoxenue B Ilepuoguyeckoit cucreme xumuueckux siaemeHToB /Jl. U.
MeHnneneeBa; CTpOEHHE aTOMa; HaXOXJIECHHE B Npupoae. Pu3ndyeckrue 1 XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepmogmyeckoid cUCTEME  XMMHUYECKHMX  DJIEMEHTOB
. Y. MenneneeBa; CTpO€HHE aTOMa; HaxoXJeHUe B mpupoje. Pusnyeckue U XUMHUYECKUE
CBOIiCTBa jkese3a (B3auMOAeMCTBHE C METaUIaMU, KUCIOTaMH U COJISIMH). OKCHJIbI, TUAPOKCUIBI
u conu xene3a(ll) u sxeneza(lll): cocras, cBolicTBa U noayuenue.

XUMUYECKUN SKCHEPUMEHT: O3HaKOMJIEHHWE C 00pas3llaMM METa/lIoB M CIUIaBOB, HX
(GU3MYECKUMU  CBOMCTBAMH; H3Y4YCHHE pE3yJbTaTOB KOPPO3UH METAIIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUaIoB), 0COOEHHOCTEN B3aMMOJCHCTBHS OKCHUIA KAJIbLIMUS U HATpUS



C BOJIOH (BO3MOXHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB); UCCIEAOBAHNE CBOMCTB KECTKON BOJIBI;
mpolecca TOpPEeHUs Keje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKLUii HA MOHBI (MarHus, Kajablus, aTlOMUHUS, [IUHKA,
xenesa(ll) u xenesa(lll), menu(1l)); HabmroieHUE U ONTMCAHKE TIPOIIECCOB OKPAITUBAHMS TIJIAMEHHU
MOHAMMU HATpus, KaJIUs U KaJIbLIKUs (BO3MOXHO MCII0JIb30BaHUE BUAEOMATEPUAJIOB); UCCIIE0BAHNE
aM(pOTEepHBIX  CBOMCTB THJPOKCHIA alIOMMHHMS W TUAPOKCHIA LHHKA; pelleHue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeillre MeTajibl U UX COCIUHEHUSI.

Xumusa u okpyscarowas cpeoa

Hosvie mamepuanvl u mexnonocuu. Bewecmea u mamepuanvl 6 no6ceoHesHOU HCUZHU
yenogexa. Xumus u 30opoeve. bezonacnoe ucnonvzosanue geujecms u XuMU4eCcKux peakyui 8
ovimy. Ilepsas nomowp npu Xxumuueckux oogcoz2ax u ompasneHusx. OCHO8bI IKOI02UYECKOU
epamomuocmu. Xumuueckoe 3azpsisHeHue OKpyodicaowel cpedsl (npedenvHas O0onycmumas
konyenmpayus eewgecme — I1/IK). Ponb xumuu 8 peuwieHuu 3K0102uteckux npooiem.

IIpupoounsvie ucmounuxu y2ne8o00pooos (y2o.ib, npupoouslil 2as, Heghms), NPOOYKmMsl UxX
nepepabomku, ux poib 6 6bimy U NPOMbILUIEHHOCHIU.

Xumuueckuil sIKcnepumenm: uzyueHue oopazyos Mamepuaios (Cmexio, Cniagbl Memaiios,
NONUMEPHBIE MAMEPUATIBL).

MexnpeameTHble CBSI3U

Peanu3anust MeXnpeIMETHBIX CBA3CH MPHU U3YUYEHUU XUMUU B 9 Ki1acce OCyIECTBISIETCS
Yyepe3 UCIO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHATHM, SBIISTFOIITUXCS
CUCTEMHBIMU JIJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSTHS: HAyYHBIH (PaKT, THIOTE3a, 3aKOH, TEOpus,
aHaJIN3, CUHTE3, KJIaccu(ukaius, nepuoIuIHOCTh, HAOII0IeHNE, SKCIIEPUMEHT, MOICTUPOBaHNE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

®dusnka: marepus, aTroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYECKas PeIIETKA, CIIJIaBbl, PU3NUECKUE BETUUNHBI, €IUHULIBI
M3MEpEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3B€371b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMA, MHUHEpAIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

l'eorpadusa: armocepa, ruapocdepa, MUHEpalbl, TOpPHBIE MOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

BoinosiHeHne NnpakTHYECKUX PadoT

[Tpu mpoBeaeHNH MPAKTUYECKOM paOOTHI KAXK/IbIi €€ 3Tall BHITOIHACTCS 00yJaromuMuUCs
¢ 3IIP BMecTe ¢ yuyuTeneM W MoJ ero pykoBoacTBoM. Ha mocke 00si3aTebHO BBIBEIIMBAIOTCS
MpaBuJia TEXHUKHU O€30TMaCHOCTH, COOTBETCTBYIOIINE JAHHOMY BUIY PabOTHI, 1aeTCs MpaBUIbHAS
3anuch (QOopMya W yKa3blBaeTcsi Liedb MpoBeneHus padoThl. [Ipm HeoOxoaumocTu aeTcs
BU3YaIbHBIA aNTOPUTM BBIMOJTHEHUS 3aJaHMs. ITO CIOCOOCTBYET OCO3HAHHIO OOYYaIOIIUMUCS
BBITTOJIHAEMBIX JIEUCTBUI U MOJTYYEHHOTO PE3YJIbTaTaA.

KOHTPOJIbHO-U3MEpPHUTeIbHbIe MATEPHAJIbI 10 XUMHHU

Jlyia opraHu3alyy MPOBEPKH, ydyeTa M KOHTPOJIA 3HAHMM O0yYarolMXCs MO MpEeAMETY
MPEyCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENbHBIE Pa0OThI, 3a4eThl, MPAKTUUYECKUE
paboThl, TecTupoBanue. OHUM U3 METOJIOB KOHTPOJISl pe3yIbTaTOB 00yUeHHs 00ydaroluXcs ¢
3IIP sBnsieTcss MeETOA MOJIMBAPUATUBHOTO SKCIPECC-TECTUPOBAHUA C KOHCTPYHUPYEMBIMU
oTBeTaMU. Ero OTIMYHUTENbHBIMA YEePTaMU SIBJISIFOTCS OIEPAaTUBHOCTH, BBICOKAs CTEINEHBb
WHJIUBUlyaJIU3allMd 3HAHWUM, CPAaBHUTEIBHO Majble 3aTpaThbl BPEMEHM M TpyJda Ha MPOBEPKY
OTBETOB OOYJArOIITUXCSI.

Hns obyuatonmxcsi ¢ 3IIP BO3MOXHO u3MeHeHHEe (GOPMYIHMPOBKH 3adaHUN Ha
«TIOIIATOBYIO»,  aJanTalus [peajaraeMoro oOydamlieMycsi TEeCTOBOro  (KOHTPOJIBHO-
OIICHOYHOI'0) Marepuaia: UCIHOJIb30BAHUE YCTHBIX U MHCHbMEHHBIX HMHCTPYKIUU, YHPOIIEHUE



JUTMHHBIX CJIOKHBIX (POPMYITHPOBOK MHCTPYKIIMH, pPEIIeHHE C OMOpPO Ha alrOpuUTM, 0Opaserll,
HCIIOJIb30BaHue cripaBoYHON nHpopmaruu. 113

I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJJMETA «XUMUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbrarel ocBoeHus oOydaromumucs ¢ 3I1P ydaeOHoro mpenmera «Xumus»
JOJDKHBI COBIQJATh C pe3yiabTaTaMu MPUMEpHOH paboueil mporpaMMbl OCHOBHOTO OOIIETo
oOpa3zoBanus. Hanbosee 3HaUNMBIMU SIBIJISIOTCA:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBaLUS K 00Y4YEHUIO U LI€JICHAIIPABICHHOMN 103HaBaTEIbHOM AEATEIbHOCTH;

yCTAaHOBKa Ha OCMBICIIEHHE JIMYHOTO ONbITa, HAOMIOAEHUI 33 XMMHYECKUMHU
9KCHEPUMEHTAMU;

OpHEHTAIMs Ha MPaBWJIA WHAMBHUIYATbHOTO M KOJJICKTHBHOTO 0E30MAaCHOTO MOBEICHHS
IPY B3aUMOJICHCTBUU C XMMUYECKMMHU BEIIECTBAMH U COCAMHEHUSIMU;

MPAaKTUYECKOe M3ydeHHUe Mpodeccuid M Tpya pa3inyHOro poja, B TOM YHCJIE Ha OCHOBE
IPUMEHEHHS U3y4yaeMOoro MpeMETHOIO 3HaHUs (HarpuMep, 1a00paHT XMMUYECKOT0 aHAIN3a);

YBa)XXEHHE K TPYIy U pe3ybTaTaM TPYJ0BOU JESITENbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY ITOCTPOEHUIO JalbHEHIIeH HHIUBUAYAJIbHONW TPaeKTOPHUU
o0pa3oBaHUsI HAa OCHOBE OpPHUEHTHPOBKM B MHpe mpodeccuidi U MpodecCHOHATBHBIX
IPENOYTEHUH, YBAKUTEILHOIO OTHOLIEHUS K TPYLY;

OCO3HaHHUE CBOETO MTOBEACHUS C TOYKHU 3pEHUS OIACHOCTH WM 0€3011aCHOCTH U1 ce0s UTn
JUIL OKPY>KaIOIINX;

OCHOBBI  JKOJIOTHYECKOW KYJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO  MBILIUIEHUS, MNPUOOPETEHUE OMNbITa HKOJOTMYECKH OpPUEHTHPOBAHHOU
MPAKTUYECKOHN JESITEIbHOCTH B )KM3HEHHBIX CUTYAILIMSIX;

OCO3HAHME IOCIEICTBUI M HENPHUIATHE BPEIHBIX NPUBbIUEK (YMOTPEOIEHMs aIKOrous,
HapKOTHKOB, KYpEeHHUs) U UHBIX (opM Bpeaa uist pU3NIECKOro U ICUXUYECKOTO 310POBbSI;

IIPUHATHE PELICHUH B )XKU3HEHHOW CHUTYallUM HAa OCHOBE IEPEHOCA MOJIYYEHHBIX B XOJ€
00y4eHHs 3HAHUU B aKTyaJIbHYIO CUTYaIlUI0, BOCIIOJIHATH JePUIUT UH(DOPMALINH;

TOTOBHOCTb OTOHMpaThb W MCIOJIb30BaTh HYKHYIO HH(POpPMAalHI0O B COOTBETCTBHM C
KOHTEKCTOM YKU3HEHHOM CUTYallUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ognadenue ynugepcanbHbIMU yueOHbIMU NOZHACAMENbHBIMU 0EUCMEUAMU:

BBISIBJIATH IPUYMHBI U CIEACTBUS MPOCTBIX XUMUUYECKUX SIBJICHUI;

OCYILIECTBIATh CpaBHEHHE, KIACCU(PUKAUI0 XUMHUYECKHX BELIECTB [0 3aJaHHBIM
OCHOBAHUSIM U KPUTEPUAM /ISl yKa3aHHBIX JIOTHUECKUX ONEPALINN;

CTPOUTH JIOTUYECKOE CY)KJEHHE TII0CJI€ NPEIBAPUTENLHOTO aHajiu3a, BKIIIOYAIOIIEe
YCTaHOBJIEHHE IPUUUHHO-CIIEACTBEHHBIX CBSI3EH;

BBIBJIATH AepUINTH MHPOPMALMK, JTaHHBIX, HEOOXOIUMBIX JUIS PEIIeHUs TOCTaBIEHHOM
3a/1a4u;

peoOpa3oBbIBaTh MHPOPMAIMIO U3 OJTHOTO BUAA B APYroil (TabiuIly B TEKCT U Mp.);

co3JlaBaTh, NMPUMEHATh M MPEOOpPa3OBBIBATh 3HAKW M CHMBOJIBI, MOJAEIH U CXEMBI JUIS
pelieHus yueOHbIX U [T03HABATENbHbIX 3a/1a4 C TOMOIIBIO MeAarora;

C IOMOUIBIO IEJarora MpoOBOJUTh XMMHYECKUH OIBIT, HECIOXKHBIA DKCIIEPUMEHT, IS
YCTaHOBJIEHHUS] OCOOCHHOCTEH O00BeKTa W3y4yeHUs, MPUUYUHHO-CIEJACTBEHHbIX CBSI3eH U
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

C TOMOIIBIO Me/larora Wik caMOCTOSITeNIbHO (POpMYyIUPOBaTh 0000IIEHUS U BBIBOJBI 110
pe3yibTaTaM MPOBEJICHHOTO HAOIIOICHUS, OIIBITA;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE XUMHUECKUX IIPOLIECCOB U UX MOCIEICTBHS;

MCKaTh WJIM OTOMPATh HHPOPMALIUIO WM JTAaHHBIE U3 HCTOYHUKOB C YUETOM MPEI0KEHHON
y4eOHOIl 3a/1auu U 3a/laHHBIX KPUTEPHEB.

Ognadenue ynugepcanbHbIMUu y4ueOHbIMU KOMMYHUKAMUGHBIMU OCHCIMEUAMU:



OpPraHu30BBIBaTh y4yeOHOE B3aMMOJEHCTBHE B rpymme (OnmpenensTh oOlue ey,
pacnpeensiTh Pojiu, JOroOBapuBaThCs APYT C APYTOM H T. 11.).

C TIOMOIIIbIO TIEIArora WK CaMOCTOSITENIBHO COCTABIIATh YCTHBIE U MMCbMEHHBIE TEKCTHI C
HCIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPHUAJIOB JIJISl BBICTYILICHUS TIEepe]] Ay AUTOPUEI;

OpPraHU30BBIBAaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEILHOCTh C YUUTENIEM H
CBEpCTHHUKaMH; paboTaTh MHANBUAYAIBHO U B TPYIINE: HAXOIUTH 00Illee pelIeHne U pa3penaTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHUS TO3UIMA M YydeTa HMHTEPEecoB; (HOPMYIHpPOBATS,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

OLICHUBATh KA4eCTBO CBOETr0 BKJIaJa B OOIIMH NPOAYKT, NMPUHUMATh U pa3AeisTh
OTBETCTBEHHOCTbH U MPOSIBIIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEePe/l IPYIIOH.

Osnadenue yHugepcaibHolMu YUeOHbIMU PECYTAMUGHBIMU OCTICEUAMU:

oOHapyXuBaTh W (HOPMYIUPOBATh Y4EOHYIO MTPOOJIEMy, ONpPEAesATh ILelb y4eOHOM
JESITEIIbHOCTH;

BJIa/IETh OCHOBAMU CAMOKOHTPOJISl, CAMOOIICHKH, MPUHATHUS PEUICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEILHOM IESITEIILHOCTH;

COOTHOCUTBH CBOU JICUCTBHUSA C IUIAHMPYEMBIMH Pe3yJbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOEH JEATENIbHOCTH B MPOIECCE JOCTHKEHMSI pe3yJsibTaTa, ONpPEeNsiTh CIIOCOObl AEHCTBUI B
paMKax IpeyIoKEHHBIX YCIOBHM 1 TpeOOBaHH, KOPPEKTUPOBATH CBOU JCHCTBHSI B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTYallUEeH;

JaBaTh aJIEKBAaTHYIO OLICHKY CUTYallU U IpeJyiaraTh IJIaH €€ U3MEHEHNUS,

MPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PEIICHUH YIeOHOH 3a/1a4H;

MOHUMATh TMPUYUHBI, MO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITEIbBHOCTH, ONPEENIATh MO3UTUBHBIE U3MEHEHUS U HAIPaBJICHUs, TpeOyrolue naabHeimen
padoTHI;

OCO3HAHHO OTHOCUTBCS K JPYrOMY YEJIOBEKY, €T0 MHEHHUIO.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHHMIO O0OS3aTENILHOTO COJEpKaHUs,
YCTQHOBJICHHOT'O JIaHHOM NpUMepHON pabodell MporpaMMoi, BBIAENSAIOT: HaydHble 3HaHUS,
YMEHMSI U CHOCOOBI NeWCTBUM, crneuuduueckue ans ydeOHoro mnpeamera «XUMHsS», BUIbI
JeSITeIbHOCTH 10 TOJIyYEHHIO HOBOTO 3HaHUS, €ro HHTEpHpeTaluu, MpeoOpa3oBaHUIO U
NPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CHUTYAIIHsX:

o NpEJCTaBICHUEe O 3aKOHOMEPHOCTSAX M I03HABAEMOCTU SIBIEHUH MPUPOIBI,
NOHUMaHHe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUECKOW HayKH Kak O0JaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa O0Ilel KyJIbTyphl U NPAKTUYECKOW AESITEIbHOCTH 4YEJIOBEKa B
YCIOBHUAX COBPEMEHHOI0 OOINECTBAa; NMOHMMAHME MECTa XUMHUH CPEIH JPYIMX €CTECTBEHHBIX
HayK;

. BJIa/ICHHE OCHOBAMH MOHITHIHOTO armapaTa U CHMBOJIHYECKOTO SI3bIKa XUMUH IS
cocTaBiieHUs (HOPMyYJT HEOPraHWYECKUX BELIECTB, YpaBHEHUH XUMUYECKUX PEaKLIUi (C OMOpoi Ha
ITOPUTM Y4eOHBIX JeMCTBMIA); BiajeHHe ocHoBamMH xumuuyeckoil HomeHkiaTypbl (IUPAC u
TPUBHMAJBHON) W yMEHHE HCIIOJIb30BaTh €€ JUIl pelIeHHs y4eOHO-TIO3HABaTEeNbHBIX 3373y C
MOMOIUIBIO YUUTEISI; yMEHHE HCIIOIb30BaTh MOJIENH JIJIs1 O0BSCHEHHS CTPOSHHS aTOMOB U MOJIEKYJ
10 aJITOPUTMY C OTIOPOH Ha OTIpEAEICHUS;

J MPEJICTAaBICHUE O CUCTEME XMMHUYECKHX 3HAHUM M YMEHHUE C TOMOIIbIO YUUTENs
MPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHUN JJIS1 YCTAHOBJICHHS B3aMMOCBS3EH MEXy U3YYEHHBIM
MaTepuajoM M MpU TMOJTYYEHUHM HOBBIX 3HAHHI, a TakKe B IPOLIECCE BBIMOJHEHUS Y4eOHBIX
3a/laHui ¥ pU paboTe C HICTOYHUKAMH XUMUYECKONH HH(POPMAIIUHU, KOTOPast BKIIOYAET:

BaKHEHIIINE XUMUYECKUE MOHATHS: XUMHUUYECKUH 3JIEMEHT, aTOM, MOJEKYJa, BELIECTBO,
IIPOCTOE U CJIOKHOE BELIECTBO, OHOPOAHASI U HEOAHOPOHAS CMECh, OTHOCUTEIILHBIE ATOMHAs U
MOJIEKYJISIpHAsI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00beM, OKCHJI,
KHCJIOTa, OCHOBaHHE, CONb (CPEeIHssA), XUMUYECKasi PEeaKlMs, PEaKIUU COCTUHEHUsS, PEeaKLUuu
pa3NOKCHUS, PEaKIMKM 3aMEIICHUsI, Peakiuu OOMEHa, TEeTuIoBOM 3P ¢eKT peakuuu, 3K30- U
OHIOTEPMUYECKUE PEAKIIMM, PACTBOP, MACCOBasl 0JII XMMHMUYECKOIO 3JIEMEHTa B COEIMHEHUH,



MaccoBasi 10JI U MPOLICHTHAs! KOHIIEHTPAIIUs BEIIECTBA B PACTBOPE, SAPO aTOMA, FIEKTPUUECKUN
CJION aToMa, aToMHasi OpOuTAallb, paJANYC aTOMa, BAJIGHTHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKas
CBSI3b, DJIEKTPOOTPULIATEILHOCTD, MOJSIPHAS U HEMOJIApHAs KOBAJICHTHAs CBSA3b, MOHHAS CBA3b,
MeTaJIJIMYecKasi CBA3b, KpUCTa/NIMdyeckas pelierka (aToMHas, HOHHAs, MeTainyeckas,
MOJICKYJIIpHAsi), MOH, KAaTHOH, aHWUOH, JJEKTPOJUT M HE DJIEKTPOJIUT, SJICKTPOIUTHYECKAs
JTUCCOLMAIMsS, pEeaKkUWd HMOHHOrO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENIBHbBIE pPEaKIH,
OKUCITUTENb M BOCCTAHOBHUTEINIb, OKHCJIEHHE W BOCCTAHOBIICHHE, 3JIEKTPOJIU3, XUMUYECKOE
paBHOBecHue, oOOpaTUMble M HeoOpaTHMbIE pEaKlUUU, CKOPOCTb XHUMHUYECKOH peakluu,
KaranuzaTop, npenenasHo ponycrumas konuentpanus (1K), koppo3us MeTanios, CIIaBhl;

OCHOBOIIOJIAraloIIfe 3aKOHbl XMMUU: 3aKOH cOXpaHeHus macchl, [lepuoanyeckuii 3aKkoH
. Y. Menneneena, 3aKk0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUM XHMHH: ATOMHO-MOJIEKYJISIpHAasi TEOpus, TEOpUs  3AJIEKTPOJUTUYECKOU
JIUCCOIMAIIMK, a TakKe IMPEACTaBICHUS O HAyYHbIX METOJax II03HaHWS, B TOM YHCIIE
SKCHEPUMEHTAIBHBIX U TEOPETUYECKUX METOJIax MCCIEJOBAaHUs BELIECTB M HU3y4YEHUS
XUMHYECKUX PEAKIIUN;

. MIPEACTABICHUE O MEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(pamuyc atoMa, 3JIEKTPOOTPHUIATEIBHOCTh), MPOCTBHIX M CIIOKHBIX BEIIECTB OT IOJIOKCHUS
anemeHTOB B Ilepuognueckoit cucreme (B ManbIX IEpUOJaX W TJIABHBIX MOJATPYyMNax) W
QJIGKTPOHHOTO CTPOCHUS aTOMa; YMEHHE OOBICHITh CBSI3b IIOJIOKCHHSI DJJICMEHTA B
[lepuonnueckoil cCUCTEME C YHMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHUMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsij sAapa, 00Ilee YUCIO0 AIEKTPOHOB), PACHPECIICHUEM JIEKTPOHOB IO
HSHEPTreTUUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOI0B, KU U KaJbIIUs; KIaCCU(DUIIMPOBATH
XUMHUYECKHE JJIEMEHTHI C OMOPON Ha ompeneneHus (pU3N4ecKoro cMmbiciaa HU(POBBIX JaHHBIX
MEPHOINICCKON TaOIHIIBI;

. yYMEHHE KIacCUPUIIMPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA U
XUMUYECKHE PEAKIIMU C OMOPOM Ha CXEMBI; OMPENeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJJIEMEHTOB, BUJ XHMHMUYECKOW CBS3M M THUIl KPUCTAJUIMYECKOW CTPYKTYphl B
COCTMHEHUSIX, 3aps]l MOHA, XapaKTep CPe/bl B BOJHBIX paCTBOpaxX BEIIECTB (KUCIOT, OCHOBAaHHI),
OKHUCJIUTEh U BOCCTAHOBUTENb M0 AITOPUTMY YUEOHBIX JIeHCTBUI;

. YMEHUE XapaKTepu30BaTh C OMOpPOM Ha cxeMy (U3HYECKHE M XUMHUUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, rpaduT, aiMas, KpeMHHI, a3oT, hocdop,
cepa, XJIOp, HaTpHil, Kalnuii, MarHui, KaJdbIHii, aTIOMUHUH, )Kelle30) U CII0KHBIX BEIIECTB, B TOM
YUCJI€ WX BOJHBIX pPAcTBOPOB (BOJA, aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPON, OKCHABI H
ruapokcuabl Metaimos [ - [IA rpynn, amomunus, menu (1), nunka, xenesa (II u III), oxcuast
yraepoaa (Il u IV), kpemuus (IV), asora u pocdopa (111 u V), ceprt (IV u VI), cepuucras, cepnas,
a30THCTast, a30THasA, QochopHas, yroiabHas, KpeMHHEBas KHCIOTa M WX COJH); ONUCHIBATh C
OTIOPOH Ha TUTAH W KJIIOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATh M XapaKTEpPHU30BaTh CBOMCTBA
BEILECTB B 3aBUCHMOCTH OT HMX COCTaBa M CTPOCHHUsS MOCIE MPEIBAPUTEIBHOTO aHaau3a MOJ
PYKOBOJICTBOM Tiefjarora, MpuMEHEHNEe BEIIECTB B 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXKHOCTH
MpPOTEKAaHUsl XHWMHMUYECKMX TMPEBPALICHUM B pa3IUYHBIX YCJIOBHSX, BJIUSHUE BEIIECTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKA M OKPY>KAIOIIYIO TPUPOTHYIO CPENY;

. YMEHHE COCTaBJIATH IO 00pasily, cXeMe, aJIrOpUTMy YYEeOHBIX IEHCTBHIMA
MOJIEKYJISIPHbIE W WOHHBIE YpaBHEHHS peakuuii (B TOM 4YHCIE peaknuii WOHHOro oOMeHa U
OKHCITUTEIFHO-BOCCTAHOBUTENBHBIX ~ PEAKIHi), WUTFOCTPUPYIONIUX XWMHYECKHE CBOMCTBA
U3YUEHHBIX  KJIACCOB / TPYIIl HEOPTaHWYECKUX BEIIECTB, a TAKKE IOJTBEPIKIAIONINX
TEHETUYECKYIO B3aUMOCBSI3b MEXKITY HUMU;

. YMEHUE BBIYUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMUYECKOT0 3JIEMEHTA B COEIMHEHHH, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM Ta30B ¢ omopoil Ha oOmwme (GopMyInbl; yMEHUE
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMUYECKUX PEAKIUN U HAXOAUTHh KOJIUYECTBO BEIIECTBA,
00bEM M Maccy peareHTOB WM MPOAYKTOB PEaKIIMU C OMOPOW Ha oOpasell, alropuTM y4eOHBIX
JIEeUCTBUIA;



o BJIQJICHWE OCHOBHBIMU METOJAMH HAy4HOTO MO3HaHUs (HAO0IeHNE, U3MEpPEHHE,
9KCIIEPUMEHT, MOJEIMPOBAHNE) MIPU HU3YyYECHUH BEUIECTB M XMMHUYECKUX SIBJICHHUM C OMOpOH Ha
QITOPUTM YYEOHBIX JEHCTBHIA; yMeHHE c(HOpMyIMpOBaTh NpoOIEeMy M MPEUIOKUTH MyTH €€
pelleHus ¢ TOMOIIBIO Me1arora; 3HaHue OCHOB 0e30MacHON pabOThl C XUMUYECKIMH BEIIECTBAMU,
XUMHUYECKON TOCYZ0i 1 1a00paTOPHBIM 000pyI0BaHHEM;

J HAJIMYUE MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUSA U OCYHIECTBIICHUS CIIEAYIOIINX
XUMHYECKHX SKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YYHTENS ¢ 00CYKJIEHHEM IIaHa paboThl WK
COCTaBJICHUEM TAOIUIIBL:

M3Y4YEHHE U onucaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHUE C PU3NICCKIMH 1 XUMHUYECKUMH SBIICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIIKE TPU3HAKY TPOTEKAHUS XUMUYECKUX PEaKIuii;

n3yueHue crnocoO0B pa3faeseHUs CMECeH;

MOJIy4eHHE KUCIOPO/Ia U U3yYeHHE €T0 CBOMCTB;

II0JIy4€HHUE BOJIOPOJA U U3YUYEHUE €r0 CBOMCTB;

MOJIy4YEHHUE YIIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MI0JIyY€HUE aMMHaKa U U3yYeHHE €ro CBOMCTB;

MPUTOTOBIICHHE PACTBOPOB C OMPE/IEIIEHHON MacCOBOM 10JIeH paCTBOPEHHOTO BEIIECTBA;

HCCIIEIOBaHKE U ONMCAHNE CBOMCTB HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

MIPUMEHEHNE UHIUKATOPOB (JIaKMyca, METHUIIOpaHKa U peHoI(TaenHa) sl ONpeeIeHUs
XapakTepa cpeiibl B paCTBOPaxX KUCJIOT U LIEI0YEeH;

M3Y4YEeHHE B3aUMOJICHCTBUS KUCIOT C METAJUIAMU, OKCUIAMH METaJJIOB, PACTBOPUMBIMH U
HEPAaCTBOPUMBIMH OCHOBAHHSIMH, COJISIMH;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIH;

uccienoBaHre aM(pOTEPHBIX CBONCTB THIPOKCHUIOB aTIOMUHUS U ITMHKA;

pellleHre SKCIEePUMEHTANBHBIX 3a4a4 Mo TemMe «OCHOBHBIE KJIACChl HEOPTaHWYECKUX
COE€TUHEHUI;

pelIeHre IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «DJIEKTPOIUTUYECKAs AUCCOLUALIS;

pellleHrne SKCIEepUMEHTANBbHBIX 3afad mo Teme «BakHeime HeMeTalibl M UX
COEJITUHEHUS»;

pelIeHre SKCIepUMEHTANIbHBIX 33/1a4 M0 TeMe «Ba)kHelIne MeTauibl U UX COCTUHEHUS,;

XUMHAYECKHE HKCIEPUMEHTHI, WUTIOCTPUPYIONINE TPHU3HAKK TPOTEKAHUS pPeaKIuit
HMOHHOT0 0OMeHa;

KAueCTBEHHbIE PEAaKIUU Ha MNPUCYTCTBYIOLIME B BOJHBIX PAacTBOPax HOHBI: XJIOPUA-,
Opomua-, noaua-, cyasdar-, pocar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHMSI, MarHMsI, KaJIbLUsl, alIFOMUHUS, Kene3a (2+) u xxenesa (3+), menu (2+), HuHKa;

YMEHHE TPEJCTaBIATh Pe3yibTaThl HKCIIEPUMEHTa B (DOpME BBIBOJOB, JOKA3aTEIbCTB,
rpaduKoB U TaOIUI] U BBISBISATH IMIHUPUIECKUE 3aKOHOMEPHOCTH;

° BIIaJICHUE TIPABHIIAMH 0€3011aCHOTO 0OpaIeHus C BEIECTBAaMH, HCTIOJIb3yEMbIMHU B
MOBCEIHEBHON JKM3HM, a TaKXKe MpaBWUIAMHU TOBEICHHUS B IENAX COEpexeHHs 3J0pPOBbS U
OKPY’KaIOIIeH TMPUPOIHON Cpelbl; TOHMMaHWE Bpena (OMacHOCTH) BO3JECHCTBHUSI HA JKHUBBIC
OpPTaHU3MBbI OMPECIEHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIICHUS U MPEAOTBPAIICHUS HX
BPEIHOTO BO3/ACHUCTBUS, MOHUMAaHHE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOAOB Ui OpraHu3Ma
YeJI0BEKa;

J BJIa/ICHE OCHOBAMU XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOIIEH YMEHHE MPABUILHO
MCIIOJIb30BaTh M3YYECHHBIE BEIIeCTBa M MaTepuaibl (B TOM 4YHCIIe, MUHEPAJIbHBIE YAOOpEHUS,
METAJIJIbl U CIUIaBBI, MPOAYKTHI MEePEepadOTKU MPUPOTHBIX UCTOYHHKOB YTIIEBOAOPOIOB (YT,
MPUPOIHOTO raza, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha MPOU3BOJICTBE; YMEHHUE IPUBOIUTH
MPUMEPHI MIPABUIIBHOTO UCTIOIB30BAHUS N3YUEHHBIX BEIIECTB U MAaTEPHUATIOB;

o YMEHHME YCTAaHABIMBATh CBS3U MEX]Y pealbHO HaOII0aeMbIMH XUMHUYECKHUMHU
ABJICHUSIMU M TIPOLIECCAMH, MPOUCXOMALUIMMH B Makpo- U MHUKPOMHpE, OOBIACHATH MPUYUHBI



MHOFOO6pa3I/I5I BCIICCTB, YMCHUC HUHTCITPUPOBATL XUMHUYCCKUC 3HAHHUA CO 3HAHUAMU JPYTrux
y4EeOHBIX ITPEJAMETOB C MOMOIIBIO [1€/1arora;

J npezcTaBieHne o cdepax mnpodecCHOHATbHONW ESTEeIbHOCTH, CBA3aHHBIX C
XMMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTH)KCHUSX XUMHYCCKON HAYKH;
HAJIMYME OMbITa PadOTHl C PA3IUYHBIMH HCTOYHMKAMU HH(POPMALMU 1O XUMHUHU (HAy4YHO-
HOIMYJIsIpHAs JINTEPaTypa, CIOBAPHU, CHPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOW Ha aJrOPHUTM:
YMCHUC 00BEKTUBHO OLICHUBATh I/IH(bOpMaI_[I/IIO 0 BCUICCTBAX, UX NPCBPALICHUAX U ITPAKTHUICCKOM
HIPUMCHCHHH.

TpeGoBanus K MpeIMETHBIM Pe3yJILTATAM OCBOEHHUS Y4eOHOT0 nmpeaMera «XuMHus»,
pacnpeze/ieHHbI€ 110 rogaM 00y4YeHHst

Pesynbrathl o rogam GopMyIHpYOTCS IO IPUHIIUITY JO00ABICHHUS HOBBIX PE3YJIbTATOB OT
roja K rojy, y)ke€ Ha3BaHHbIC B HPEIBIAYIIMX TOJax IO3UIHMHU, KaK MPaBHJIO, JOCIOBHO HE
HOBTOPSIFOTCSI, HO YYUTBIBAIOTCS (pPE3y/bTaThl OYEPEIHOTO roja MO0 YMOIYAHUIO BKIOYAIOT
pe3yabTaThl HPEIBIAYIIHX JIET).

8 KUIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IOHATHUN: aTOM, MOJIEKYJA, XUMHUYECKHM
3JIEMEHT, MPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JI1 XMMUYECKOrO 3JIEMEHTa B COEIMHEHUHU, MOJIAPHBIA OOBEM,
OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb, JJIEKMPOOMPUYAMETbHOCMb, CTEIEHb OKUCIICHMUS,
XUMHUYECKasl peaklysi, Kiaccuukanus peakuil: peakiuy COeIUHEHHs, peaKIUU Pa3IoKEHUs,
pEaKIMU 3aMeIIeHuUs], peaKlui 0OMEHa, 3K30- U SHJI0TEPMUUYECKHUE PEAKIINN; meniogoll d¢hgexm
peaxyuu, sIpo aToMa, MIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paiuyc aToMa, XUMUYECKas
CBsI3b, ITOJIIPHAs U HEMOJISIPHAsA KOBAJIEHTHAs CBSA3b, NOHHAs CBS3b, MOH, KATUOH, aHWOH, PacTBOp,
MaccoBasi J10JIs BEIeCTBa (IIPOLIEHTHAs KOHLEHTPAllHs) B paCTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKUX IOHATUH W TNPUMEHATH ITH
MOHSITHS ITPH ONTUCAHUM BEILECTB U UX MPEBPAIICHUN;

UCMOJb30BaTh XMMHMYECKYIO CHMBOJIMKY JJIsi COCTaBieHUs (opMyn BelIecTs,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX peaKLUi, 3JIEKTPOHHOTO OajaHca;

OTpeNIeNIATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COEIMHEHMSX; CTENEeHb
OKHUCJICHHS 3JIEMEHTOB B OWHApHBIX COEIUMHEHHUSX C ONOpPOW Ha ONpeeNieHUs, B TOM YHCIe
CTPYKTYpUPOBAHHBIE; NPUHAUIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCYy COEIMHEHUU IIO
dbopMynaM; BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAsl U HOHHAs) B HEOPTaHUUYECKUX COSAMHEHUSIX;

UMETh TPEACTABIEHUE O CUCTEME XMMHMYECKHUX 3HAHHWM, yMETb C TOMOIUBIO YUMTEIS
NPUMEHSTh CUCTEMY XUMUYECKUX 3HAHUH, JIUISl YCTAHOBJIEHHS B3aUMOCBSI3U MEXKIY M3yUYE€HHBIM
MaTepHaJoM M IIPU MOJTYYEHUH HOBBIX 3HaHUH, a TakXkKe MpU paboTe ¢ MICTOYHUKAMH XMMUYECKON
uHpopmanuu. OpUEHTHUPOBATHCS B TMOHATUSAX U OMNEPUPOBATH UMU Ha 0a30BOM YpOBHE,
OPUMEHSTH NP BBIOJHEHUU Y4YeOHBIX 33/laHUM M pelIeHHH pacyeTHBIX 3ajad C OMOpOH Ha
QITOPUTM YYEOHBIX JEHCTBUN H3Y4YEHHbIE 3aKOHBI W TEOPUM: 3aKOH COXPAHEHMsI Macchl,
[Tepuonuuecknii 3akon .M. Menneneesa, 3akon nocmosncmea cocmasa, 3aKOH ABOraapo;
aTOMHO-MOJIeKyJisipHast Teopus. COOTHOCHTH O00O3HAUYEHHS, KOTOpble HMMEIOTCS B TabiIuIe
«Ilepnonnueckas cucreMa XuMuuyeckux odnemeHToB J[. 1. MengeneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sjpa, olliee
YHCIIO 3JIEKTPOHOB M PACHIPEEIIEHNE UX 0 DJIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMUMHUUYECKHE AJIEMEHThI, HEOpPraHMYeCKHE BEILECTBA; XMMHUYECKHE
peakuuu (1Mo YUCIy M COCTAaBY yYacCTBYIOIIMX B PEAKIIMU BEIECTB, MO TEIIOBOMY 3¢ (deKTy, 1o
U3MEHEHUIO CTETIEHU OKHUCIIEHUSI XUMUYECKUX IEMEHTOB) C ONIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PAa3JIMYHBIX
KJIACCOB, NMOATBEPXkKAAs ONMCAHHUE NPUMEPAMU MOJIEKYJSIPHBIX YPAaBHEHHUN COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKLUN C OIIOPOM Ha CXEMBI;

IIPOTHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTM OT HX COCTaBa M CTPOCHUS;



BO3MO)XHOCTH IPOTEKaHUs] XHMHUYECKMX IPEBPALLEHUI B pa3IMYHBIX YCIOBUSAX IIOCIE
MPEIBAPUTEILHOTO O0CYXICHUS C TIEIaroroM;

BBIYUCIIAT OTHOCHUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMeHTa 1o GopMylie COeTUHEHUS; MACCOBYIO J0JII0 BEIIECTBA B PACTBOPE;
MIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKLIMU C OTIOPOM Ha aJrOpUTM;

MIPUMEHATh OCHOBHBIE OIIEPALMHA MBICIIUTEIBHON JEATEIbHOCTH — AaHAJINW3 U CHHTE3,
CpaBHEHHE, O0000IIEeHHe, CUCTeMaTu3anus, KiacCu(UKalus, BbIABICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JIJISl N3YUYEHUSI CBOMCTB BELIECTB U XUMHUYECKUX PEAKIUI; €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HAOJIIOJIEHUE, U3MEPEHHE, MOJECIUPOBAHUE, HKCIEPUMEHT
(peanvhbili u MblClIeHHbIL) TIOJ PYKOBOJICTBOM I1€/1arora;

ClleIoBaTh MpaBWJIaM  TIOJH30BAHUS XHMHYECKOM Tmocymoili u  1abopaTOpHBIM
00opy/0BaHUEM, a TAKXKE IIPaBHIaM 0OpaleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU
[0 BBINOJHEHUIO J1A0OPATOPHBIX XHWMHYECKHUX OINBITOB MO TOJYYCHHIO U COOMPAHHUIO
ra3o00pa3HbIX BELIECTB (BOAOPOJA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OINpeneaEHHON
MacCoOBOM JOJEH pPACTBOPEHHOIO BEIIECTBA; IUIAHWPOBAaTH M IPOBOJUTH XMMHYECKHE
SKCHEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U KUCIOT C MOMOIIBK MHIUKATOPOB
(makmyc, ¢enondrarenH, METUIOPAHX H [p.), MOATBEPKAAOIINX KAYeCTBEHHBIH COCTaB
HEOPraHMYECKUX BEIIECTB (KaUeCTBEHHbIE PEaKMy Ha HOHBI) TIOJI PYKOBOJICTBOM I€/larora.

9 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX TOHSTHH: XMMHYECKUN JJIEMEHT, aToM,
MOJIEKYJa, HOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BaJCHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas pEeaKiusi, XUMHYECKas CBS3b,
men060t 2¢hghexm peakyuu,MOIb, MOJSIPHBIN 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAS JTUCCOIMAIMSA, PEAKIMM HWOHHOTO OOMEHa, KaTaau3aTrop, XUMUUEcKoe
pasnosecue, obpamumvle U Heobpamumvle peaxyuu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIu, OKHCIUTEIb, BOCCTAHOBHUTENIb, OKHUCIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIIHSI,
aM(pOTEepHOCTh, XUMUYECKasl CBs3b (KOBAJIEHTHAs, HOHHAs, METAINTNYECKasi), KpUCTaJUIMUecKas
pemIETKA, KOpPOo3Usi MeMailos, CRIABbL, CKOPOCMb XUMUYECKOU peaKyuu, TIPeIeIbHO TOMyCTUMast
kouneHtpanus (I1JIK) Bemectna;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKMX TOHATHM W TPUMEHSTh OSTH
MOHSATHUS MIPU ONMCAHUM BEIIECTB U UX NMPEBPALICHUN;

WCIIOJIB30BaTh 3HAKU M CUMBOJIBI JJIs1 (DUKCAIIMU PE3YIhTAaTOB HAOIIOACHUH, COCTABICHUS
dbopMyn BemIeCTB W ypaBHEHUN XUMHUYECKHX pEaKIIMi, 3alucy JaHHBIX YCJIOBHMM 3ajad.
Hcnonp3oBatk 0003HaueHus, umeronirecs B [lepuonnyeckoii cucreme v TabIuIe pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHUI U COJIEH B BOJIE JUISI BBINIOJHEHUS 3a1aHUM.

OTIPEIEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHHUS XUMUYECKUX JIEMEHTOB B COCTMHEHHSIX
Pa3IMYHOr0 COCTaBa; MPUHAIEKHOCTD BEIIECTB K ONPEEIEHHOMY KJIACCY COEIUHEHUI C OTTOPOi
Ha OMpPEJENICHHS, B TOM YHCIIe CTPYKTYPHPOBAHHBIC, BHIBl XHMHUYECKON CBsI3M (KOBaJE€HTHAs,
WOHHAs, MeETa/uInuecKas) B HEOPraHMYECKUX COCJAMHEHUSIX; 3aps]l MOHA MO XUMHUYECKOU
dbopmyrie; XapakTep Cpeabl B BOJHBIX PACTBOpaxX KHUCJIOT W IIENOYEH, mun Kpucmaiiuieckou
pewémku KOHKpemHoz20 8ewecmaea,

packpsiBaTh cMbica [lepuoanueckoro 3akoHa .M. MenneneeBa u 1eMOHCTPUPOBATH €0
MOHUMAaHUE: ONUCLIBAMb U Xapaxkmepusoéams Tadnnunyro (opmy Ilepuoanueckoil cuctemsl
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHAs moAarpynna (A-rpymma)» U «moOodHas
noarpynna (b-rpymma)», manble U OONbIIUE MEPUOIBI, cCOOmHOCUmMb 0003HAYCHHs, KOTOPHIC
UMEIOTCS B TIEPHOJWYECKON TaOJIMIle, C YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl s/Ipa, 00IIee YUCII0 IIEKTPOHOB U pacIipe/ie]IeHHe UX 10
AJIEKTPOHHBIM CIIOSIM); 00BACHAMb O0ILINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XUMHYECKHUX
AJIEMEHTOB M UX COEIMHEHMM B Mpejesiax MajblX MEPUOJOB U TJIaBHBIX MOATPYHI C y4ETOM
CTPOEHUS UX aTOMOB;

KJIACCU(UIIUPOBATh XMMHUUYECKHE DIIEMEHTBI, HEOPTraHMYECKHE BEIIECTBA; XMMHUYECKUE



peaknuu (1o YUCIy M COCTaBy yYacTBYIOIIUX B PEAKIMM BEIIECTB, MO TerIoBoMY 3¢ddekry, mo
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS! XUMUUECKUX IEMEHTOB) C OIOPOH Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICIIU(PHUECKIE XUMHUUYECKIE CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, ITOATBEPXKasl OIMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U NOHHBIX YPABHEHHN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA C OIIOPOM HA CXEMBI;

COCTaBJIATh YPAaBHEHUS DIICKTPOJUTUYECKONW JUCCOLMALUU KUCIOT, IIEJI0YEH U COJeH;
NOJHBIE M COKpAlIEHHbIE YpaBHEHHs pEaKIUii HMOHHOrO OOMEHa; ypaBHEHHs pEaKIHid,
MOATBEP)KJAIOIIUX CYIIECTBOBAHUE TI'E€HETMYECKOM CBA3HM MEXIY BEIIECTBAMHM DPAa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKLuii;

IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBMCHUMOCTH OT MX CTPOCHHUS; BO3MOXKHOCTHU
NPOTEKaHU XUMUYECKHUX MPEBPAIICHUH 1TOCIIE PEIBAPUTEIBHOTO O0CYKICHHS C TIEIaroroM;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO
JIOJIF0 XMMHYECKOr0 JIEMEHTA 110 (POpMyJIE COEIUHEHHSI; MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKOM PEAKIIUH C OIIOPOH HA aJIFOPUTM;

clleoBaTh MpaBUJaM  IIOJb30BAHUSA XUMHUYECKOM IMOCYAOH U  J1aOOpaTOpHBIM
000pyI0BaHUEM, a TAK)Ke MPaBUIIaM 0OpallleHHs C BEILECTBAMU B COOTBETCTBUU C UHCTPYKIMSIMU
[0 BBHIOJIHEHUIO J1A0OPATOPHBIX XHWMHYECKHX OINBITOB IO TIONYYECHHIO M COOHMPaHHIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa U YIJIEKHCIIOro rasa);

IIPOBOJUTH PEAKLMH, MOATBEP/KIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJOpUA- OpoMuUA-, MOAMI-, KapOoHaT-, ¢ocdar-, CUIMKar-,
cynbdar-, THAPOKCUI-WOHBI, KATHOHBI aMMOHHS M HMOHBl HM3YYEHHBIX  METAJJIOB,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIEC OIIEPALlMA MBICIUTEIBHON NEATEIbHOCTH — AHAJINW3 W CHUHTE3,
CpaBHeHHue, 0000IEeHNEe, CUCTEMATHU3aINI0, BISBICHUE MPUYMHHO-CIIEICTBEHHBIX CBs3eH — Ui
W3Y4EHHsI CBOMCTB BELIECTB U XMMHUYECKUX PEAKLMM; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HaOJII0/IeHne, U3MEpEHNE, MOJITTMPOBAaHHE, SKCIIEPUMEHT (pealibHbI ¥ MBICJICHHBIH).
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHSATHH C IIOMOIIbIO ITeJarora.
PackpbiBaTh poJ/ib XMMUHU B IPUPOJie U )KU3HU YeJIOBEKa, €€ CBA3b C
JAPYTMMHU HayKaMu.PasiMyaTe 4UCTHIE BelecTBa U CMeCH; OJJHOPOAHBIE U
HeoZHOpOAHBIe cMecH; PasinyaTe pusnyeckue U XUMHUYeCKHe sIBJIeHUs C
onopoi Ha onpesesieHus. OnpesensaTb NPU3HAKU XUMHUYECKUX peaKLUi U
yCJ10BUA UX TIPOTEKAHUA. CJIGL[OBaTb MpaBHJIaM I10JIb30BAHHUA
XUMUY€ECKOH MOCY10H U TabOpaTOPHBIM 000PYy0OBAHUEM, ATAKKE
npaBujiaM oGpamex—ma C XMMHW4Y€CKHMHU Bellle-CTBAMHU B COOTBETCTBUHU C
HWHCTPYKLUHAMH 110 BBINTOJTHEHUIO TPAKTUYECKUX p360T noJ KOHTpoJieM
nejarora. [I1aHUpOBaTh U NPOBOAUTL XUMHUYECKUI 3KCIIEPUMEHT IO
M3y4YeHUIO U ONMCaHUI0 GU3NUECKUXCBONCTB BELIECTB, CIOCOG0B
paszesieHUs: cMecel BellecTB N0/ PYKOBOJCTBOM NeJiarora ¢
o6cyx/ieHreM IJ1aHa paboThl. Micnosb30BaTh NPU BBINOJTHEHUU yueb-HbIX
3a/laHUM U B [Ipoliecce UCCle0BaTeNbCKOM AesATeJbHOCTH Hay4YHO-
NONYJISIPHYIO INTEPATypy XUMUYECKOI'0 COJlep>KaHusl, CpaBOYHbIe
MaTepHuasbl, pecypcbl MHTepHeTa o pyKOBOACTBOM IeJarora.
BricTpanBaTb pa3BEépHYTble NHUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
MHPOpMaLMIO U3 y4eOHHKA U CIPaBOYHbIX MaTepHUasoB, TPaMOTHO
HCI0J1b30BaTh U3yYeHHbI NOHATUHHBIHaNnapaT Kypca XMMHUU
pacKpbIBaTb CMbIC/ U3yYaeMbIX NOHSATUN U IPUMEHSATD 3TU NOHATHS, a
TaK)Xe U3y4YeHHble3aKOHbI U TEOPUHU AJ15 pellleHHs pacyéTHBIX 3324 C
MOMOILbIO Nleiarora. BeluUCAATh MOJIIPHYIO MacCy BelleCTB; KOJTUYECTBO
BelllecTBa, 06'bEéM ra3a, Maccy BelleCTBa COopoil Ha o6pasel, Ha
d)OpMyJIbI; l-[pOBO,Z[I/ITb paC‘{éTbI 110 YpaBHEHHUAM XUMHUYECKUX peaKuHﬁ C
OTIOpO¥ Ha 06pasel, aJIrOPUTMYyde6HBIX 1eHCTBUI: KOJIMYECTBa, 06'bEMa,
Macchl BelllecTBa 10 U3BECTHOMY KOJIMYeCTBY, 06'b€MY, Macce peareHTOB
HJIK IPOAYKTOB pe€aKIUH. BbICTpaI/IBaTb paBBépHyTbIe IIMCbMEHHbIE U
YCTHBIE€ OTBETHBI C OHOpOﬁ Ha I/IH(I)OpMa]_[I/I}O u3 y‘-IeGHI/IKa H CIIPABOYHBIX
MaTepHaJioB, TPAMOTHO UCIIOJIb30BaThb I/I3y‘{eHHbIﬁ HOHHTHﬁHbIﬁaHHapaT
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KypcCa XMMHH C IOMOIIbIO ITegarora.

PackpbIBaTb CMbICJ/I IEPHUOJMYECKOT0 3aKOHA 10/}, PyKOBOJICTBOM
nezarora. [loHUMaTh CylECTBOBAaHHUE IEPUOANYECKOHN 3aBUCHUMOCTH
CBOWCTB XMMUY€ECKHUX 3JIEMEHTOB(U3MEHEHUE PAZIUYCOB AaTOMOB U
3JIEKTPOOTPHULIATENBbHOCTH) U UX COeAMHEHUH OT I0JIOXKEHUS B
HEPUOJUUYECKOM CHCTEME U CTPOEHHS aTOMA C UCNI0JIb30BAHUEM CXEM U
Ta6J/1uL, XapaKTepru30BaTh XUMHUYECKHE 3JIEMEHTHI IEPBBIX TPEX
HEePUOJ0B, KaJlusl, KaJbLiUs 110 UXII0JI0KEHUIO B [lepronyecKo cucreMe
. U. MeHpeneeBa. CiiejoBaTh NpaBuiaM 6e30MacHON paboThI B
J1abopaTOPHUH MPH UCIOJb30BAHUU XUMUYECKOUTIOCYAbI U 060PYI0BaHUS
10/ KOHTPOJIEM IleJjarora. BeicTpauBaTh pa3BEépPHyThle NUCbMEHHBIE U
YCTHbIE OTBETHI C ONOPOY HAa MHPOPMALHIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepHasIoB, FPAaMOTHO UCI0J1b30BAaTh U3yYeHHbIM NOHATUHHBIHaNIapaT
Kypca XMMUH N0C/Ie CTPYKTYPUPOBAHUSA MaTepHaJa C UCI0JIb30BaHUEM
KJsuile. Mcrnosib30BaTh NP BEINOJHEHUH Y4€OHbBIX 3alaHUH TEKCThI
y4eOGHHKaA 1ocJie CTPYKTYPUPOBaHUA MaTepyala, CipaBovHble
MaTepHasbl ([lepuoruyeckyo cucTeMy XMMHUYeCKUX 31eMeHTOB /. Y.
MeH/esieeBa, TabIMLy paCTBOPUMOCTH KHCJIOT, OCHOBAaHUH HCOJEH B
BO/le, 3/IEKTPOXMMHUYECKUH psiJl HAaNPsXKeHUH MeTaslyioB). Mcnosib30BaTh
IPY BBbINOJIHEHUH Y4e6HBIX 3alaHUH U B IIPOLieCce UCCIeJ0BATEbCKON
JlesITe/IbHOCTH HAyYHO-NOIYJIIPHYIO JINTEPATYPy XUMUYECKOI0
CoZiep>KaHus, CIpaBOYHbleMaTepHaJbl, pecypchbl MHTepHeTa o,
PYKOBOJCTBOM IleZlarora Y CTaHaBJIMBaTh CBA3b MeXAY I10JI0KEHHEM
3JleMeHTa B IepUOJUYeCKON CUCTEME U CTPOeHHeMero aToMa (cocTaB U
3apsij A/pa, obliee YHUCI0 3JTEKTPOHOB U pacnpe/iesieHue ux no
3JIEKTPOHHBIM €J105IM) 110 06pa3iy. [[porHo3upoBaTh XapakTep
M3MeHEHHMs CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10 IPyNIaM U
nepuoam I[leproanyecKoN CHCTEMBI C TOMOILBIO NeJjarora.
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PacKpbIBaTh CMbIC/ U3y4aeMbIX TOHATHH U IPUMEHSTh 3TH NOHSATHUS
IPY ONMHCAHMH CBOHCTBBEILECTB M UX NpeBpalleHUH ¢ UCI0Ib30BaHHEM
OTIOPHBIX CJIOB U KJIMIIe. XapaKTepu30BaThb (ONUCHIBATD)C 0nOpoll HA
nIaH, CXeMy, KpamKylo 3anuce COCTaB BO3/yxa, GU3NYecKue U
XU-MHUYeCKHe CBOUCTBA KUCI0PO/a, CIOCO6HI €ro MoJIyYeH s,
IprYMeHeHNe U 3HaueHHe B MPUPO/ie U )KU3HU YesioBeKa. CpaBHUBATh
peaxIiy ropeHusi U MeJ/IEHHOT'0 OKHCJIEeHHs C IPeBapUTeNbHbIM
06cyx/jeHreMapaMeTpoB cpaBHeHus1. Co6UpaTh NPUGOPBI A
HOJIy4eHHs] KUCJI0po/ia (BbITECHEHHEM BOJbI M BO3/yxa).Pacro3HaBaTh
OMBITHBIM Iy TEM KHCJIOPO/ [10J] KOHTpOJIeM nejarora. Mcrnosib3o0BaTh
XUMUYECKY0 CUMBOJIMKY JJIsl COCTaBJIeHHs pOpMYJI BEIECTB,
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MOJIEKYIAPHBIXYPAaBHEHU M XMMUYECKUX PEAKLUH C yyacTHEM
Kucja0poga. O6bACHATD CYLHOCTb 3KOJIOTHYECKUX TPO6JIeM, CBA3aHHbIX
c 3arps3HeH”eM Bo3zayxa. Cie/joBaTh paBU/iaM 6e301acHON paboThI B
J1aboPaTOPHH P UCII0JIb30BAHUN XMMUYECKOHIIOCYAbl ¥ 060PY/JOBaHUSA
10/, KOHTPOJIEM [1eJjarora, a Takxe NpaBU/IaM 00palleHHs ¢ FOPIOYUMHU
BellleCTBAMH B ObITY. [[/TaHUPOBATB U OCYLECTB/IATb Ha NPAKTHKE
XUMHUYeCKHe IKCIIePUMEHTbI, IPOBOAUTD HAGJ/II0/IeHHUS, ie/1aTh BLIBO/bI
10 pe3yJ/IbTaTaM 3KCIepU-MeHTa 10/, PyKOBOACTBOM Ile/iarora.
YyacTBOBaTh B COBMeCTHOM paboTe B rpynne. Mcnosb3oBaTh Npu
BBIINIOJIHEHUH YYeOHbIX 3alaHUH U B IpOIlecce UCCIe/[0BaTeIbCKOH
JlesITe/IbHOCTH HayYHO-NOMYJIAPHYIO JINTePATYPy XUMUYECKOIr0
coZiep>KaHus, CIpaBOYHbleMaTepHaJibl, pecypchbl MHTEpHeTa o,
PYKOBOZACTBOM Iefiarora. BeicTpanBaThb pa3BépHyTble MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM Ha MHPOPMAIHUIO U3yYe6HHUKA U CIPAaBOYHbIX
MaTe PHaJIOB C ONOPOH Ha IJIaH, FPaMOTHO HCII0JIb30BaTh U3Y4YeHHbIN
NOHSATHUHHBIN annapaT KypcaxvuMHU
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PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHH U IPUMEHSTDb 3TH MOHATHSA
MPY ONMCAaHUU CBOMCTBBELIECTB U UX NPEBPALEHHUH C TOMOILbIO
nejiarora. XapakTepu3oBaTh GU3NUeCKHE U XUMHUYECKHe CBOMCTBA
BO/Ibl, €€ POJIb KaK pacTBOPUTEJIsSI BIPUPOHBIX NPOLIeCCcax C
ONopoH Ha MJIaH U cxeMy. COCTaB/IATh ypaBHEHUS XUMHUYECKHUX
peakL Ui c y4acTHeM BOJbl C OOPOH Ha cxeMy. O6bsCHATD
CYLHOCTb 3KO0JIOTHYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHUEM
NPUPOAHBIX BOJ,CIIOCOOLI OYUCTKH BOJbI OT IPUMeceii, Mepbl 10
OXpaHe BOJ| OT 3arpsI3HEHUs T10CJIe IPeJBAPUTEBHOTO
CTPYKTypUpOBaHUs MaTepuasa. [[JIaHHpOBaTh U OCYLIeCTBJIATh Ha
NpaKTHKe XUMHUYeCKHe 3KCIIeEPUMEHTBI, TPOBOJUTHHAG 0 AeHUS,
JleJIaTh BbIBO/IbI 10 pe3y/IbTaTaM 3KCIepUMEHTA M0/ KOHTPOJIEM
nezarora, C UCnoJib30BaHueM kiuule. Cie10BaTh NpaBUIaM
6e30macHOM paboThl B 1a6OPaTOPUM PU UCIIOJIb30BAHUU
XMMHYeCKOUIOCY bl M 060py/J0BaHUS M0/, KOHTPOJIEM IleJjarora.
[IpOBOANTE BBIYMCJIEHUS C IPUMEHEHHEM ITOHATHS «MaccoBast
Jl0J151 BellleCTBA B pacTBOpe» COnopoit Ha ¢popmyJibl. Ucnonb3oBaTh
MPY BBINOJTHEHUH YYeOHBIX 33JJaHUH U B ITpoliecce
HCC/Iel0BaTEbCKOM esITeIbHOCTH HAyYHO- OIS PHYI0
JINTEPATYPy XMMHUUECKOTO CO/lepKaHusl, CTPpaBOYHble MaTepHaIbl,
pecypcel MHTepHeTa noJ, pyKoBO/ICTBOM Iearora. BeicTpanBaTh
pa3BépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHopMalHIo U3 y4eGHUKA U CIPABOYHBIX MaTePHAJIOB, [PAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUHHBIHANIApaT Kypca XUMHUH
MocJie IpeiBapUTEJbHOI0 CTPYKTYPUPOBaHHUsI MaTepHasa.
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2.4

OCHOBHBIE KIaCCHI
HEOPraHUYECKHUX
COCIMHEHUN

11

bubanoreka
HOK
https://m.eds
00.ru/7f4183
7c

OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHMH MO IabiIoHYy.
CocraBiieHHe CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSAUHECHUI
Ha ocHoBe ompezneneHns. CocraBieHHe (GOPMYN OCHOBHBIX — KIJIACCOB
HEOPraHWYEeCKUX COCOMHEHHH M Ha3bIBAHHE HUX [0 MEXIYHapOIHOH U
TPUBUAIFHOH HOMEHKJIATYpe C HCIOJIB30BAHHEM OIpPEACTICHUS M TaOJHUIIbI
pactBopumoctr. KiaccuduuupoBaHue H3ydaeMbIX BEIIECTB MO COCTaBY M
ceoticmeam C OIOPOW Ha OMNPEAETEHHs, CXeMBl U TaOJHUIy PacTBOPUMOCTH.
CocraBieHre TaONMIBI TEHETHYECKHX psnoB M cxeMbl «[ eHeTmuyeckas
B3aUMOCBSI3b  OCHOBHBIX KJIAacCOB HEOPIaHUYECKMX COCIUHEHUI» IOJ
pyKOBOACTBOM Imenarora. IIporHosupoBaHue CBOWCTB BELIECTB Ha OCHOBE
00IIMX XMMHUYECKAX CBOMCTB M3YUSHHBIX KIIACCOB, IPYIII BEUIECTB, K KOTOPHIM
OHM OTHOCATCSI C WCIOJNB30BaHUEM CXeMbl «[eHeTHyeckas B3aUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCNWHCHHUI» TOA pPYKOBOICTBOM
nenarora. CocraBieHue MOJICKYJIIPHBIX YpaBHECHUI peaxuui,
WUTIOCTPUPYIOIINX XHMHYECKHE CBOMCTBA M3YYCHHBIX KIIACCOB U CHOCOObL
nonyuenus BELIECTB U3yYEHHBIX KJIACCOB, IPYII, a TaKKe MOATBEPXKIAIOLINX
TeHETHYECKYIO0 B3aHMMOCBSI3b MEX]y HHMH, C OIOPOil Ha BepOabHYIO0 CXeMy B
KagecTBe 3pHUTeNbHOH omnopbl. CocTaBicHHE MOJEKYIAPHBIX YpaBHEHUI
peaKIyii o cXeMaM ¢ IpeIBapUTEIbHBIM 00CYKASHHEMBBIOOPa pearupyronmux
BEIIECTB. BhIUNCIICHHE 1O ypaBHEHHSAM XHMHYECKUX pEaKIHi KOJIMYECTBa,
00BbEMa, Macchl BEHIECTBA II0 KOJIMYECTBY, O00BEMY, Macce PEarcHTOB WIIH
MPOAYKTOB PEaKUUH MO anroputMmy. [lmaHmpoBaHME M OCYyIIECTBICHHE Ha
MPaKTUKE XUMHYECKOTO SKCHEPUMEHTa W HaOIIOACHUS IO PyKOBOJICTBOM
yuutens. DopMyaMpoBaHHE BBIBOJOB II0 pe3ysbTaTaM »SKCIEPHUMEHTa C
HCIIOJIb30BAHUEM OIOPHBIX CJIOB. DOPMyIHpOBaHKUE C MOMOIIBIO Iefarora 1
BBINIOJIHEHUE TIPaBUII Oe30macHoi paboThl B 1aOOPaTOPUHIIPH MCHONIB30BAaHUU
XUMHYECKOH mocynbl U obopynoBaHus. lcnone3oBaHHWe NPH BBINOIHEHUU
yueOHBIX 3aJaHUi M B NPOLECCE HCCIEIOBATEIBCKOIM NeITebHOCTH HAyIHO-
MOMYJISIPHON JTUTEPATYPhl XUMUYIECKOTO COIEPIKAHMsA, CIIPABOYHBIE MaTEePHAIbI,
pecypcsl HTEpHETa, OCyIIecTBICHHE BRIOOpA IO PYKOBOACTBOM HAaCTAaBHHKA.
BricTpauBaHue pa3BEPHYTHIX MUCHBMEHHBIX M YCTHBIX OTBETOB C OIOPOM Ha
nHpOpMAIMI0O W3 Yy4YeOHWKAa U CIIPAaBOYHBIX MAaTepHalioB, TPaMOTHOE
HCIOJIb30BAHUE M3Y4YEHHOIO IOHATHMHOrO ammapaTta Kypca XHMHH C
HCIIOJIb30BaHUEM IUIaH PacKkphIBaTh CMBICT W3y4aeMbIX NMOHATUH U MPUMEHATh
9TU TOHATUS TPU ONMCAHUM CBOHCTB BEUIECTB U HX IpeBpallCHUI.
KrnaccuduimpoBath XHMHYECKHE pEakIMH IO PAa3IMYHBIM IPH3HAKaM.
YcTaHaBIMBaTh 3aBHCUMOCTD CKOPOCTH XHMHYECKOH PEaKIUH OT Pa3NUIHBIX
(akTOpOB 1MOJ PYKOBOACTBOM yuHTels. [IporHoO3WpoBaTh BO3MOXKHOCTH
MPOTEKAaHUsI XMMHUYECKUX TNPEBPAlIeHNH B Pa3IHYHBIX YCIOBHIX IIOCIE
MpeaBapuTeNLHON paboThl. OTNpeneNnsiTh OKUCIUTENb H BoccTaHOoBHTENs B OBP.
CocTaByATh AMEKTPOHHBIM OanaHc peakiuu. [IpoM3BOAUTH BBIYMCICHHS I10
XMMHUYECKUM ypaBHEHMSM TI0 aiaroputMy. BeicTpanBaTh pa3BEpHYyTHIE
IMUCbMEHHBIC U yCTHbIe OTBETHI C Ol'lOpOﬁ Ha HH(I)OpMaLLI/I}O nus3 quGHI/IKa )51
CIPABOYHBIX MaTepHaJOB, IPaMOTHO HCHOJIb30BaTh M3y4YECHHBIN MOHSATUIHBINA
anmapar Kypca XHMHHUIIOCIE ITPEIBAPUTEIEHOTO CTPYKTYPHUPOBAHHUS MaTEpHaa.
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Hcnonb3oBaTh NpH  BBHINOJHEHMM Y4YeOHBIX 3aJaHMil M B Ipolecce
HCCIIEI0BATENbCKONH  JIEATENBHOCTH — HAYYHO-TIONMYJSIPHYIO  JIMTEPaTypy
XHUMHYECKOTO COJIep)KaHMs, CIpaBOYHBIE MaTepHaibl, pecypchl IHTepHera
MOCJIe KOHCYJIBTAIlMH C IeAaroroM. PackpeIBaTh CMBICIT N3y4aeMbIX MOHSITHH, a
TAKOKe CMBICII TEOPUH JICKTPOJIUTUYECKOH THCCOIMAUY COIIOPOi Ha CXEMBI
OOBACHATH TPUYUHBI JIEKTPONPOBOAHOCTH BOIHBIX PACTBOPOB C MOMOIIBIO
nenarora. CocTaBisiTh ypaBHEHMS THCCOLMAIMKM KHCIIOT, IIEeJIoYel U coJei,
HIOJIHBIC M COKpAIIEHHbIC MOHHBIC YPABHEHHS XMMHMYECKUX PEaKUUi HOHHOTO
obmeHa. IlmaHMpoBaTh M  OCYLIECTBJISTh Ha HPAKTHKE XHMHYCCKHUE
9KCIICPHMEHTHI, IPOBOJUTH HAOIIONCHUS, IeJlaTh BHIBOJIBI 10 pe3yiabTaTaM
SKCIIEpHMEHTa TOCHe MpeaBapuTeNbHOW paborsl. CremoBaTh IpaBHIaM
6e3omacHOl paboTHI B Ta0OPATOPHH TIPH UCTIOIH30BAHIH XUMHYECKOH ITOCYIbI
1 000pyIOBaHMS IO KOHTPOJIEM Iiemarora. [IpoW3BOOWTH BBIYHCICHHUS II0
XMMUYECKUM YpaBHEHHUsM. BpicTpauBaTh pa3BEpHyTble NHCbMEHHbIE U
YCTHBIE OTBETHI C 0IIOPOM Ha MHQOpMaIMIo U3 yieOHUKA Ua, OITOPHBIX CJIOB,
aJropuTMa.

Uroro no pazneny

30

Paznen 3. llepnoanyeckuii 3axkon u [lepuoguyeckasi cucreMa XUMHYECKHUX 3J1€MEHTOB
J. U. MenpaesieeBa. CTpoenne aToM0B. XuUMHYeCKasi CBSI3b. OKUCIUTEIBHO-

BOCCTAHOBUTC/IbHBIC PCAKIIUHN

[Teproanueckuii 3aKoH
u [lepuonnueckas
CHUCTEMa XUMUYECKUX
anemenTtoB Jl. U.
Menpene-eBa.
Ctpoenue aToma
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bubanoreka
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PackpbIBaTh CMBICII TIEPUOJUYECKOTO 3aKOHA 110/ PYKOBO/ICTBOM
negarora. [loHMMaTs cylecTBOBaHHe NePUOJUYECKON 3aBUCUMOCTH
CBOWCTB XMMUYECKHX 3J1eMEeHTOB(U3MeHEHHE PAZIUyCOB aTOMOB U
3JIEKTPOOTPHUIIATESBbHOCTH) U UX COEIMHEHUH OT I0JI0KEHHUS B
NepuoNYeCcKOor CUCTeMe U CTPOEHUS aTOMa C MCII0/1b30BaHHUEM CXeM U
TabJIML. YCTaHaBJIUBaThb CBA3b MeX/y N0JI0XKEHUEM 3JIeMeHTa B
NeprUoNYeCcKON CHCTeMe U CTPOeHHeMero aToMa (CoCTaB U 3apsij A/pa,
ob1iee YUCJI0 3JIEKTPOHOB U pacrpe/ie/ieHUe UX 110 3JIeKTPOHHBIM CJIOSIM)
1o o6pasuy. [IporHo3vpoBaTh XapaKTep U3MeHeHUsI CBOMCTB 3JIEMEHTOB U
YX COeIMHEeHUH 110 rpynnam unepuozam Ileprogruyeckoii cucteMsl €
MIOMOIIIbIO MeJiarora. XapakTepu30BaTh XUMHYeCKHe 3J1eMeHThI ITePBbIX
TPEX MepUo/i0B, Kajlvs, KaJblHUs N0 UXnoJsoxxeHuto B [lepruoaudeckoi
cucreme /[I. U. MeniesieeBa. CiieloBaTh npaBuiaM 6e30MacHON paboThI B
J1abopaTOPUH MPH UCIO0/Ib30BAHUU XUMHUYECKOUTIOCY bl U 060PY/JOBaHUS
o KOHTpOJIEM ITegarora. BbICTpaI/IBaTb pa3BépHyTbIe IMMCbMEHHBbIE U
YCTHBIE€ OTBETHBI C 01'[0p0171 Ha I/IH(l)OpMaILI/IIO u3 y‘-Ie6HI/IKa " CIIPAaBOYHBIX
MaTepHaJioB, TPAMOTHO UCII0JIb30BaThb I/I3y'{eHHbIﬁ HOHHTHﬁHbIﬁaHHapaT
Kypca XMMHH [10CJIe CTPYKTYPUPOBaHUA MaTepHaJia C UCII0JIb30BaHUEM
KJiuie. Mcnosib30BaTh NpH BbIIIOJITHEHNH y'-[e6HbIX 3a;1a1-114171 TEKCThbI
y4eOHHKa 110C/Ie CTPYKTYPHUPOBAHUSA MaTepHraJia, CIpaBOYHbIe
MaTepHasbl ([lepuoguyecKyro cucTeMy XMMHUYeCKUX 31eMeHTOB /I, W.
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MeHgesieeBa, TabJMLy paCTBOPUMOCTH KUC/IOT, OCHOBAaHUH HCOJlel B
BO/l€e, 3JIeKTPOXUMHUYECKUH PAJ, HAaps>keHUH MeTasoB) Mcnosib3oBaTh
IPY BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce UCCe[0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-NOMMYJIIPHYIO JIMTePATYPy XUMUYECKOIr0
coZiep>KaHus, CIpaBOYHbleMaTepHaJbl, pecypchl MHTEpHeTa o,
PYKOBOACTBOM Ilefiarora

PackpbIBaTh CMbICJI U3yYyaeMbIX IOHATHH, a TAKXKe CMbICJI TEOPUU
3JIEKTPOJIUTUYECKOMANCCOLIMALIMM C ONOPOH Ha cxeMbl. OGbACHATD
MNPUYHHBI 3JIEKTPONPOBOJ, HOCTH BOAHBIX PACTBOPOB C IOMOILBIO
negarora. CocTaBlATh ypaBHEHHUsl JUCCOLUALIAN KUCJIOT, LieJI09el U
coJIeH, OJIHbIe U COKpaIlléHHble HOHHBIE YPAaBHEHHUA XUMHUECKUX
peakL i HOHHOTr0 06MeHa. [I/1aHMpoBaTh U OCYIECTB/IATb Ha
NpaKTHKe XUMHUYeCKHe 3KCIIepUMEHTBI, IPOBOJUTb HA0J/II0eHus,

XUMHYECKas CBIA3b. bubmorexa JleJIaTb BBIBO/BI 10 pe3y/ibTaTaM 3KCIIepUMeHTa ocJie
OK npesiBapUTebHOHPa6oThl. Cej0BaTh NpaBuiaM 6e30nacHoi paboThl
OKHCIUTENBHO- . beAsap P A A P
3.2 8 https://m.eds J1abopaTOpHUM IPH UCIO0JIb30BAHUHN XUMHUYECKOUTIOCY bl U
BOCCTAHOBUTCIIbHBIC /7§4183 060pyi0BaHUs MO KOHTPOJIeM Nejarora. [Ipou3BoAUTb BEIYMCIEHUS
peaxiun 00.ru//ralos 10 XUMHUYEeCKHUM ypaBHEHUSIM. BbIcTpanBaTh pa3BEPHYThIE
7c MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX HAa UHGOPMALIUIO U3
y4e6HHKa U CIPAaBOYHBIX MaTepHaJIOB, TPaMOTHO UCI0JIb30BATh
M3y4eHHbIH NOHATHHHBbIHANIapaT Kypca XUMHUH T0C/Ie
Npe/BapUTEIBHOT0 CTPYKTYPUPOBaHUSA MaTepHasa. Mcnoib3oBaTh
MpY BBITMIOJIHEHUH YYe6OHbBIX 33JJaHUH U B IIPOLieCcce UCCIe0BaTEIbCKON
JlesITeJIbHOCTH HAyYHO-NONYJISIPHYIO INTEPATYyPy XUMUIECKOTO
coJiepKaHus, CIpaBOYHbIe MaTepHaJIbl, pecypchl MHTepHeTa nocie
KOHCYJIbTAL[UH C [1€JaroroM
bubnuoteka
LIOK
Hroro no pazneny 15 https://m.eds
00.ru/7f4183
7c
bubnuoteka
LIOK
PesepBHOE Bpems 3 https://m.eds
00.ru/7f4183
ic
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME
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9 KVIACC

KoJIM4ecTBO 4aCOB JJIeKTPOHHbBIE OCcHOBHble BUAbI AeATeIbHOCTUOBYUatoLwmxca
Ne HaumeHnoBanue
Kontpoasn (mudpoBsbie)
n/ | pasiejaoB U TEM Bcer IpakTuyeck
Hble o0pa3oBaTe/ibHbIE
n NPOrpamMMmbl 0 ue padoTsbl
padoThbI pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
IloBropenue n XapakTepu30BaTh XUMHUYECKHE 3JIEMEHTBI IEPBBIX TPEX MIEPUO/IOB,
yrny6neH1/1e Bubaunorexa LIOK KaJlusl ¥ KaJlbIIMs [0 UXI0JI0KeHHI0 B [lepruoaudeckoii cucreme /. U.
. . MeH/eJieeBa ¢ onopoii Ha aaroputm. KiaccuduuppoBaTh 1 Ha3blBaTh
11 SHaHHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f HeopraHUYecKHe BeleCTBa U3YYeHHbIX KJIaCCOB C OIIOPOH HACXEMY,
pa3aciioB Kypca 8 41a636 TabJsMLy pacTBOpuMOCTU. ONUCBIBaTh 06LIMe XUMUYECKHe CBOMCTBA
Kracca BeLIeCTB Pa3/IMYHbIX KJIACCOB, IO TBEPXK/IAaTh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU N XUMHUYECKUX PEAKIMH C OIOPOH Ha CXEMY.
OcHoBHBIE OnpezensiTh BUJA XUMUYECKOU CBSA3U U THUIl KPUCTALINIECKON
3aKOHOMEPHOCTH bubmmorexa [IOK peléTKY BellecTsa ¢ onopoit HacxeMy. [IporHo3upoBaTh CBOHCTBA
1.2 4 https://m.edsoo.ru/7f BEI[eCTB B 3aBUCUMOCTH OT UX CTPOEHUS MOCJIe PeBapUTENbHOrO
XHUMHYCCKUX 412636 pasbopa. BeICTpanBaTh pa3BEPHYThIE IUCbMEHHbIE U YCTHBIE OTBETHI
%) - C oTIOpo¥ HAa UHGOPMAIIHIO U3 YIeOHUKA U CTPABOYHBIX MATEPHAJIOB,
peakuuit
rpaMOTHO MCII0JIb30BaTh U3Y4YEeHHbINNIOHATUHHBIN annapaT Kypca
XUMHUH. VCII0/Ib30BaTh MPY BIMOJHEHUH YIEOHBIX 3a/IaHUH U B
OIEKTPOIHTHIECK Hpoliecce UCCIe0BaTeNbCKOM eITeNIbHOCTH HAYYHO-TIONYISIPHYIO
ast TUCCOoIMaInA. bu6mmoreka [IOK JINTePaTypy XUMHYECKOTO COJlepKaHMs, ClpaBOYHbIe MAaTepHabI,
1.3 XuMIYecKue 8 1 1 https://m.edso00.ru/7f pecypcel UHTepHeTa moj PYKOBOACTBOM TeAarora. PackpbIBaTh CMBICIT
412636 TEOPHH HJIEKTPOIUTHIECKON Auccoruanin. OObsICHATh IPUYHHBI
peakunmn B 413050 3IIEKTPOTPOBOIHOCTH BOJHBIX pacTBOpPOB COCTAaBJISATh YPaBHEHHS
pacTBOpax JUCCOLMALMU KUCJIOT U 11leJI0U€el, OJIHbIE U COKpallleHHbIe
XMMHYEeCKHeypaBHEHHsI XUMHUYECKUX PeaKIMi HOHHOTO 0GMeHa.
Hroro no pazneny 17
Paszgen 2. Hemerasuibl U MX COeIMHEHMSI
OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B M3MEHCHUH CBOMCTB HEMETAIJIOB M UX
Oo6mas Bubmmoreka LIOK cnoem/IHeHHﬁ B TIPEIENaX MaNLIX IEPHOOB H IIABHBIX HOATPYMM
. CPUOANYCCKOU CUCTEMBI XUMUYECKHUX DJIEMCHTOB C y'—leTOM CTPOCHHUA UX
2.1 XapaKkTepuCTHKa 4 1 https://m.edsoo.ru/7f aTOMOB C HCIOJIb30BAHUEM CXEMBI. XapakTepU30BaTh (PU3HIECKUE U
XUMHUYICCKHUX 41a636 XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB rAJIOTCHOB (Ha MpUMepe XJIopa) u

CJIOKHBIX BCIICCTB (XIIOpOBOZ[OpOZ[a, Xjopuaa HanI/IH), CII0COOBI HX NOJIy4€Hus,
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sieMeHToB VIIA-
rpynmnel. [anoreHsl

MIPUMEHEHHE U 3HAYCHUE B IIPUPOJIE U XKU3HU YEJIOBEKA I10CIIe
CTPYKTYypHpOBaHUs MaTepHana. OTNpeensTh raToreHUI-HOHBI B PACTBOPE C
HCTIONB30BaHNeM TaOunb! "X apakTepHble peakiy Ha aHHOHHI". [ImannpoBats
1 OCYLIECTBIISTH HA MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTBI, TPOBOIUTD
HaOJII0/IeH s, eTaTh BBIBOIKI IO pe3yJIbTaTaM SKCIIEpUMEHTa I0CIIe
npeaBapuTensHOi padboTel. CreroBaTh MpaBuiaM 0e30macHol paboThl B
11abopaTOpHH IPH UCIIONB30BAHUN XUMUIECKOUTIOCYABI 1 000pYIOBaHHUS MO
PYKOBOJCTBOM Mefarora. BeicTpanBats pa3BépHyThIE MUCBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha MH(POPMANNIO N3 YUeOHHUKA U CIIPAaBOYHBIX MaTEPHANIOB,
TPaMOTHO MCII0JIb30BaTh U3Y4YE€HHBIM NOHATUIHBIN ANIIAPAT Kypca XUMHHU.
Vcrionp30BaTh IpH BHIIOJIIHEHNH YUeOHBIX 3aJaHUi 1 B TIpoIiecce
HCCIEA0BATENBCKON EATEIPHOCTH HAYIHO-TIOMY ISIPHYIO JTUTEPATYPy
XMMUYECKOTO COJIep KaHUs, CIpaBOYHbleMaTepuasl, pecypcel MHTEepHETa

2.2

2.3

O061mmas
XapaKTepUCTHKA
XUMHUYECKHUX
anemeHToB VIA-
rpynnsl. Cepa u eé€
COCTMHCHHS

O06was
XapaKTePUCTHKA
XUMHUYECKUX

bu6nmoreka [JOK
https://m.edsoo.ru/7f
412636
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OOBACHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB
VIA-rpymmbl 1 UX COCSAMHEHUIC YIETOM CTPOCHHS HX aTOMOB C OIIOPOit
Ha cxemy "M3MeHeHne paanycoB B HOArpymnax'. XapakTepu3oBaTh
(r3nUecKe 1 XMMUYECKUE CBOMCTBA IIPOCTOTO BEIIECTBA CEPHI U e€
COEIMHEHHUH (CepOBOJOPOIa, OKCUJIOB CEPBI, CEPHOM KUCIIOTHI,
Cynb(aToB), CIOCOOBI UX MOJTYUCHHUS, IPUMEHEHHE U 3HAUCHHC B
TIPUPOJIE ¥ JKU3HH YelIOBEKa C OMOPOH Ha cxeMy ¥ IuiaH. Onpenensith
Han4ue cyab(aT-HoHOB B pacTBope. OOBSCHATH CYIIHOCT
9KOJIOTHYECKHUX TPOOIIeM, CBA3aHHBIX C TIepepadoTKOM CoeMHEH I
Cepsl IoCIIe CTPYKTYPHpOBaHUs Matepuaia. [Imannposars n
OCYIIECTBIATH HA MPAKTHKE XUMUIECKUE SKCIIEPHIMEHTHI, POBOIUTH
HaOJIFOJICHHS, 1e1aTh BBIBOJBI 10 Pe3yJIbTaTaM SKCIIEPUMEHTA.
CrenoBath npaBmiaM 0e30macHoi paboThI B 1abopaTtopuu pu
HCIIOJIB30BAHMN XMMUUYECKOI TIOCY Il M 000PYIOBaHHS MO
PYKOBOZICTBOM Tieziarora. [Ipon3BOANTE BEIYUCIICHUS IO XUMHYECKHM
YPaBHEHHMSIM T10 aIropuTMy. VIcIIoIb30BaTh I BEITOTHEHUH YIeOHBIX
3a1laHUH TEKCTHI yaeOHMKa, cpaBovHbIe Mateprais! ([leproanaeckyio
cucTeMy XHUMIYIecknx snemenToB Jl. M. Menneneesa, Tabmuiy
PacTBOPUMOCTH KHCIIOT, OCHOBaHUI U COJIEH B BOZIE,
UEKTPOXUMUYECKUH Psi HANpshHKeHUH MeTaioB). Vcrionb3o0BaTh pu
BBIIIOJIHCHHH y4eOHBIX 3aJIaHUH U B MPOLIECCE UCCIIEA0BATENIBCKOM
JACATEIIBHOCTU HAYYHO-TIOITYJIAPHYIO JIMTEPATYPY XUMHUYECKOI'O
coJieprKaHHs, ClIpaBOYHbIE MaTepUalbl, pecypchl MHTepHeTa nocie
KOHCYJBTAIMH C MEJaroroM pecypcsl MHTepHeTa nocie KOHCYIbTaIin
C IIeIaroroM

OOBACHSTH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB
VA-rpynrisl ¥ UX CO€AMHEHUH ¢ y4ETOM CTPOSHHUS KX aTOMOB.
XapakTepn30BaTh (pU3MIECKHE M XUMIIECKHE CBOHCTBA POCTHIX
BEIIECTB a30Ta U (pocdopa 1 MX COEANHEHHUH (aMMHaKa, colieit
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AMMOHWS, a30THOI KUCIIOTHI, HATPATOB, okcuaa dhochopa(V) u
(hochopHoit KucIoThI, PochaTo), CIOCOOBI HX TTOTYICHHS,
TIPMEHEHNE U 3HaYeHHe B IIPHPOJIE M )KU3HU YeJIOBEKa C
HCIIOJIB30BaHUEM cXeMbL. OTpeessiTh HOHBI aMMOHHMS U (hocdaT-HOHBI
B PacTBOPE C HCHOJIL30BAaHUEM TaOIMIIBI " XapaKTepHbIe PeaKui Ha
KaTHOHBI ¥ aHUOHBI". OOBACHATH CYIIHOCTh SKOJIOTHUECKUX MPodIeM,
CBSI3aHHBIX C HAXOXKJICHHEM COEMHEHHUIT a30Ta 1 Bocdopa B
okpy»karomei cpeze. [ImaHupoBaTe 1 OCYLIECTBIIATH HA MIPAKTUKE
XUMHYECKUE SKCTIEPHMEHTBI, TIPOBOIUTH HAOIIOACHUSL, IEIaTh BBIBOMBI
TI0 pe3ysbTaTaM dKcrepu-MeHTa. CienoBars paBuiiaM 6e30macHon
paboTHI B 1a00OPaTOPHH NPH KCIIOIb30BAaHUH XUMHYECKOU ITOCY Bl 1
o6opynoBanus. [IpoM3BOINUTE BEMHUCIECHHUS IO XUMUYECKUM
ypaBHeHMsIM. M cronib30BaTh MPY BHITIOJIHEHUH YYEOHBIX 3a1aHUH
TEKCTHI yUeOHHUKA, CIIPAaBOYHbIE MaTepHabl (IEPHOANIECKYIO CHCTEMY
XuMI4YecKux amemMeHToB Jl. Y. MenzeneeBa, TaOMHIly pacTBOPUMOCTH
KHCJIOT, OCHOBAHUH U COJIEN B BOJIE, ANIEKTPOXUMHUUIECKUHN s
HaIpspKeHUH METasIoB). MCoab30BaTh IPH BBINOTHEHHN yIeOHBIX
3a/IaHUH U B TIPOLIECCE HCCIIEN0BATENbCKOM IS TEIEHOCTH HayIHO-
TIONYJISIPHYIO JIUTEPaTyPy XUMHIECKOTO COACPIKaHUs, CIIPaBOYHbIE
Marepuaibl, pecypchbl IHTepHeTa 1mocie KOHCYJIBTAlUH C ITeJaroroMm

2.4

O6mmas
XapaKTepUCTHKA
XUMHYECKHX
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OOBsICHATE 00IIIHE 3aKOHOMEPHOCTH B I3MEHEHHH CBOWCTB 3JIEMEHTOB

IVA-rpynmnsl 1 uX cOeAMHEHUH ¢ y4ETOM CTPOEHHS UX aTOMOB.
XapakTepu3oBaTh (pU3MIECKHE M XUMHUYECKHE CBOHCTBA POCTHIX
BEIIECTB yTJIepo/ia ¥ KPEMHISI ¥ X COSAMHEHNH (OKCHIIOB yIIepoa,
YTOJNBHOM KUCIIOTHI, KapOOHATOB, OKCH/Ia KPEMHHSI, KPEMHHEBOH
KHCTIOTHI, CHJIUKATOB), CIIOCOOBI UX MOJTy9IeHNs, TPUMEHEHNEH 3HAUCeHUE
B IIPUPOJIE U XKU3HM denoBeka. OnpenensTe KapOOHaT- ¥ CHIINKAT-HOHBI
B pactBope. OOBSCHATD CYIIHOCTh SKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX
C HaXOXKJIEHHEM YIJIEKHCIIOT0 ra3a B OKpyxarolen cpene. [lnanuposars
U OCYILECTBIIATh Ha IIPAKTUKE XMMUUYECKUE SKCIIEpUMEHTHI, [IpoBoauTh
HaOJIFOJICHHS, 1eIaTh BBIBOJIBI IO PE3yNbTaTaM SKCIIepUMEHTA Mocie
TIpeBapUTeNbHOI paboThl. CienoBaTh MpaBUiIaM 6e30MacHoi paboTHI B
11abopaTOpHH MPH HCIIOJIH30BAaHNH XUMHIECKON MOCYBI 1
obopyznoBanwst. VIcrions30BaTh IPH BEIIOIHEHNH YIeOHBIX 3a/[aHHI
TEKCTHI yueOHNKa, cripaBouHble Matepraisl ([leproanaeckyro cucremy
xumuueckux saementoB Jl. V. Menzeneesa, TabnuIly pacTBOPHMOCTH
KHCJIOT, OCHOBAHHWH U COJICH B BOJIE AJIEKTPOXUMHUYECCKUMN PSiL
HaIpsHKEHUH METaJIIOB) MOCJIE KOHCYIBTALMHU C IIEAaroroM.
Wcnonp30Bath Mpy BHIIOIHEHUN yqeGHbe 3aJ]aHui U B Ipoliecce
HCCIEA0BATENbCKON IEATEIBHOCTH HayYHO-TIOMYJIIPHYIO JINTEPATypy
XUMHYECKOTO COJEPKAHUs, CIPABOYHBIC MATEPHUAIbL, PECYPCHI
Hutepuera
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OOBsICHATE 00IIHEe 3aKOHOMEPHOCTH B MI3MEHEHHH CBOWCTB 3JIEMEHTOB
IVA-rpynmsl u uX cCOeAMHEHUH C y4ETOM CTPOCHUSI UX aTOMOB.

XapakTepu30BaTh (pU3MIECKHE M XUMIYECKHE CBOMCTBA POCTHIX BEIECTB
yriepoja U KpeMHUS ¥ MX COSANHEHNH (OKCHIIOB YITIEpOAa, YTOIEHOH
KHUCJIOTHI, KapOOHATOB, OKCHIa KPEMHUSI, KDEMHHEBOH KHCIIOTHI, CHIINKATOB),
CrIocoOBI MX MONTy9IEHHs], TPUMEHEHNE 1 3HaUCHUE B IIPUPOIE U KU3HU
yenoBeka OnpenenaTs kKapOoHaT- U CHIIMKAT- HOHBI B pacTBope. OOBSICHATD
CYIITHOCTB 9KOJIOTUUECKHUX IPOOIIeM, CBA3aHHBIX C HAXOXKICHHEM YTIIEKHCIOTO
rasa B OKpyxatouien cpene. [InanupoBath 1 OCyIIECTBIISATh HA IPAKTUKE
XUMHYECKUE SKCTIEPUMEHTHI, [IpoBOIUTh HAOMIOICHNS, JeNaTh BBIBOABI 11O
pe3ynbTaTaM SKCIEepHMEHTa 10ciIe MpeaABapuTeIbHON paboTsl. CiaenoBaTh
TpaBmIIaM Oe30macHo! paboTHI B 1a00PAaTOPHHU NPH HCIIOIb30BAHUH
XHMHYECKOH MOCy 161 M 000pynoBaHysl. Mcrob30BaTh P BHIIOIHEHUH
y4eOHBIX 3a/IlaHUH TeKCTHI y9eOHHKaA, CIPABOYHBIC MaTEPHAIIBI
(ITepuomnueckyro cucteMy XUMUIeckux a1eMenToB /1. Y. Menneneesa,
TalJIMITy pacTBOPHMOCTH KHCIIOT, OCHOBAHHI H COJIEH B BOJE,
INMEKTPOXUMIYECKHH Psil HAIPSHKEHHH METaJlIOB) TTOCIIE KOHCYIBTAIINH C
negarorom. Vicrosib30BaTh Npy BEIIOJHEHNH YUeOHBIX 3aJ[aHMil M B poriecce
HCCIIeIOBATENBCKON eI Te/IbHOCTH HayYHO-TIOMyJIIPHYIO0 INTepaTypy
XUMUYECKOI0 COJiepKaHus, CIpaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa

3.2
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PackpbIBaTh CMbIC/ MU3y4aeMbIX TOHATHHM U IPUMEHSTDb 3TH MOHATUA NPU
ONMCAaHUU CBOMCTBBEIECTB U UX peBpalleHui. O6bCHATD 061IHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMEHTOB-METAJLJIOB U UX
COeZJMHEeHUH C y46TOM CTPOEHUS UX aTOMOB. XapaKTepHU30BaTh
CTpOEHHE METAJJIOB, 001[1e U3NUECKUE U XUMUYECKHE CBOMCTBA
MeTaJl/10B. XapaKTepr30BaTh 06111e CIOCO6bI MOyYeHHsI METALJIOB
nocJie CTpyKTypupoBaHusiMaTepuaa. Cief0BaTh NpaBUIaM
6e30macHoi paboThl B 1a60PATOPUM IPU UCIOJIb30BAHUU XUMUYECKOU
nocyAbl U 060pyAoBaHus1. [[pOU3BOJUTE BBIUHUC/AEHHUS IO XUMUYEeCKUM
ypaBHeHUsM. McrnoJib30BaTh MPU BBINOJHEHUH YYeOHBIX 3aJjaHUi
TeKCTbl y4eOHMKa, CIpaBoYHbIe MaTepuaJbl ([leproandeckyro cucteMmy
XUMHUecKux 3jeMeHTOB JI. U. MeHfe/1eeBa, TabIMIypacTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U coJlel B BOJe, 3J1eKTPOXUMUYECKUH P,
HamnpsbKeHUMMeTann10B). Mcnoib30BaThk NP BBINOJHEHUH Y4eOHBIX
3aZlaHUH U B IpoLecce UCCIe0BaTelbCKOH eATeJbHOCTH Hay4HO-
MOMYJIIPHYIO JTUTepaTypy XUMHUUYECKOI0 COZePXKaHHUs, CIpaBOYHble
MaTepHasbl, pecypcbl UHTepHeTa nocjie npegBapUTeIbHON
KOHCYJIbTAlLlUH C [1eJaroroM
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Paznen 4. Xumusi 1 OKpy:Karomas

cpena

O6bACHATH NPUYMHBI MHOT006pa3us BeIeCTB, HJIOCTPUPOBATD
B3aMMOCBSI3b HeOpraHWYeCKHX COe/IMHEHUH yT/iepo/ja U OpraHu4ecKux
BelleCTB 10/, pyKOBOACTBOMY4HTeJsl. O6'bSCHATD YCJI0BUs 6€301MacHOr0
HCI0JIb30BaHUSA BelleCTB U XUMUUECKHUX peaKIuil B 6bITy. XapaKTepHU30BaTh
pOJIb XMMHUHU B Pa3JIMYHBIX chepax AesATeTbHOCTH JII0Jel, 0CHOBHbIE
BellleCTBa U MaTepuaJibl, IpMMeHseMble B )KU3HU COBPEMEHHOI0 YeJI0BeKa.

Bemecrsa u Bu6smoreka [OK XapakTepu30BaTh POJIb XMMHUHU B PA3JIMYHBIX chepax JesATeJbHOCTH JIIoJeH,
OCHOBHBIEBEILIECTBA U MaTepHaJIbl, IPUMEHAEMbIE€ B )KU3HHU COBPEMEHHOTI' 0
4.1 MaTcpualbl B 3 https://m.edsoo.ru/7f yesioBeKa. . OGbICHATD YCI0BHs 6e30MaCHOr0 UCII0b30BaHUS BELIECTB U
SKU3HU YEeJIOBEKA 412636 XMUMUYECKUX PeaKL Ui B ObITYAHAJIM3UPOBATh U KPUTHYECKU OLLeHUBATD
MHPOPMALHIO O BJUSAHUHU IIPOMbILIJIEHHOCTH, CEJbCKOTO X03SHCTEa,
TPaHCIOPTA U ZIp. HA COCTOSIHUE OKPYKaloLlel Cpe/ibl.YMeTh OKa3blBaTh
TIEPBYIO IOMOII[b IPY XUMUYIECKUX 0%0TaX U 0TPaB/IeHUAX. [[pHHUMATh
ydacTue B 06CyXIeHUH NPOo6IeM XUMUIECKON 1 3KOJIOTUYeCKOM
HalpaB/JIeHHOCTH,BbICKa3bIBaTh COGCTBEHHYIO O3UIMIO N0 TPO6JIeMe U
Tpe/JIaraTh BO3MOXKHBIE TIyTH €€ pelleHusIC Oopoi Ha MHPOPMAIMIO U3
y4e6HHKa M CIpaBOYHble MaTepuasbl, pecypcbl UHTEpHETA
Hroro mo pazueny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f
412636
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