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IHHOSACHUTEJIBHAS 3AIINCKA

AnantupoBaHHas pabodasl mporpamMma i ydammxcs 8,9 kiacca ¢ OrpaHWYEHHBIMH
BO3MOXXHOCTSIMU 3/10poBbsi (OB3)- sT0 0Opa3oBaTenbHas mporpamma, aaanTHPOBAHHAS MJIs
o0ydeHUs JaHHOW KaTeropuu OO0y4aromIMXCs C YYETOM OCOOCHHOCTEH HMX MCUXO(U3MUECKOTO
pa3BUTHUS, HWHIMBHUAYAJIbHBIX BO3MOXXHOCTEH, oOOecneynBaromas KOPPEeKIUI0 HapyluIeHUu!
pa3BUTUA U couuanbHyl ajantanuio. OcOOEHHOCTAMU OOYYalOIIMUXCS C  3aJIepPiKKON
MICUXUYECKOTO Pa3BUTHS: Y4eOHas JAEATEIBHOCTh XapaKTePU3yeTCs HEOPraHM30BaHHOCTHIO,
UMITYJIbCUBHOCTBIO, HU3KOW TPOAYKTUBHOCThIO. OOyuatomuecs ¢ 3IIP HegoctaroyHO ymeroT
MJIAaHUPOBATh CBOM JICHCTBHUSI, UX KOHTPOJIUPOBATH, HE PYKOBOJCTBYIOTCS B CBOEH JI€ATEIILHOCTH
KOHEYHOMH I1eJIbI0, YacTO «IIEPECKAKMUBAIOT» C OAHOIO 3aJlaHUs Ha APYroe, He 3aBepIlKB HAayaToe.

O01mas xapakTepucTuka yueOHOro npeamera « XumMush»

YueOHblii mnpenMer «XUMHS» BXOIUT B IMpeaMETHYI0 o6nactb «EcTecTBeHHOHay4YHBIE
npeaMeTsl». B cucreme ecTecTBEHHOHAaydyHOro 00pa3oBaHUs XMMHUS Kak y4eOHbIM mpeamMer
3aHMMAeT BaKHOE MECTO B MO3HAHUHM 3aKOHOB MPHUPOJbI, (POPMUPOBAHUM HAYYHOH KapPTHUHBI
MHUpa, CO3JaHMM OCHOBBl XMMHUYECKMX 3HAHHMM, HEOOXOIUMBIX ISl MOBCEIHEBHOW KHU3HH,
HAaBBIKOB 3/I0pPOBOT0 U OE30MACHOTO JUIsl YEJIOBEKA U OKPY’KaIoLIeH ero cpeapl o0pas3a KU3HH, a
TaK)K€ B BOCIIMTAHUU DKOJIOTUYECKOU KYJIBTYPBI.

VYcenemHocT U3y4eHHs XMMHM CBA3aHa C OBJIQJCHUEM XHMUYECKUM SI3BIKOM, COOJIIO/IEHHEM
npaBuil 0e30macHOM paboThl MPH BBINOJIHEHUM XHMHYECKOTO 3KCIEPHUMEHTAa, OCO3HAHHUEM
MHOT'OYHCJIEHHBIX CBSI3€l XMMUU C IPYTUMH NIPEAMETaMHU HIKOJILHOTO Kypca.

[Tporpamma BKJIHO4aeT B ce0s1 OCHOBBI HEOPTaHUYECKOM U OpraHn4eckoil xumuu. I naBHoi naee
IIPOrpaMMBI SIBJIIETCS CO37aHue 0a30BOr0 KOMILJIEKCA ONMOPHBIX 3HAHUN 110 XMMHUH, BBIPAKEHHBIX
B (opme, COOTBETCTBYIOIEH BO3pacTy OOYyYaloOLMXCA U HUX OCOOBIM 00pa3zoBaTeIbHBIM
HOTPEOHOCTSIM.

B copepxaHuy 1aHHOTO Kypca MpeicTaBIeHbl OCHOBOIIOJIAraloIie XUMUYECKUE TEOPETUUECKUE
3HaHUS, BKIIOYAIOLIME U3YYEHHE COCTAaBA M CTPOCHHUS BELIECTB, 3aBUCUMOCTH MX CBOWCTB OT
CTPOEHMS, IPOTHO3UPOBAHUE CBOMCTB BELIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEN XMMHUYECKHUX
IIPEBpALICHUI U TyTel yNpaBiIeHUs] UMU B LEJSIX [IOJIyYE€HUS BELIECTB U MAaTEPUAJIOB.
TeopeTnueckyro OCHOBY M3y4€HUSl HEOPraHMYECKONH XMMHUHM COCTaBIISIET aTOMHOMOJIEKYIISIPHOE
yuenue, [lepuoanueckuit 3akon [[.M1. MenaeneeBa ¢ KpaTKUMH CBEICHUSIMHU O CTPOCHHH aTOMa,
BHJaX XMMHUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX IIPOTEKAHUS XUMUYECKUX PEAKLIUM.

B u3yuenum xypca 3HauuTENIbHAsA POJIb OTBOJUTCS XUMHUYECKOMY HKCIEPUMEHTY: IPOBEACHHUIO
NPaKTUYECKUX U J1aOOpaTOPHBIX pabOT, OMUCAHUIO PE3YIbTATOB YYEHHUYECKOTO SKCIEPUMEHTA,
COOJII0ICHUIO HOPM U ITpaBHJI 0€30MacHOM paboThl B XUMUYECKON Jab0opaTopuu.

Peanuzanus naHHOW mporpamMmbl B mporecce oOydeHHsl MO3BOJIMT oOydaromumes ¢ 3I1P
YCBOUTH KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIUHU U MTOHATH POJIb U 3HAYCHUE XUMUU CPEIU IPYTUX
HayK O IPUpOJIE.

N3ydyeHne XxuMHM crocoOCTBYET (OPMHUPOBAHUIO y OOY4YaIOIIMXCSl HAYYHOI'O MHPOBO33pPEHUS,
OCBOCHMIO OOILIEHAYYHBIX METO/0B (HAOIOJIeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE),
OCBOEHHUIO IPAKTMUYECKOTO NMPUMEHEHHs] HAyYHBIX 3HAHWM, OCHOBAHHOI'O Ha MEXIPEIMETHBIX
cBa3Ax ¢ npenMeramu «Okpyxkaromuid Mupy», «®Pusukay, «buonorus», «leorpadusy,
«MaremaTuka» 1 GOpMUPYET KOMIIETEHIIMH, HEOOXOAUMBIE Ui MPOJIOJDKEHUST 00pa3oBaHUs B
00J1aCTH €CTECTBEHHBIX HayK.

W3ydyeHre XUMHHM CIIOCOOCTBYET pa3BUTHIO y oOydaromuxcsi c¢ 3I[IP mpocrpancTBeHHOTO
BOOOpakeHus,, (YHKIMOHAJIBHONW TI'PaMOTHOCTH, YMEHHUS BOCIPHUHMMATh U KPUTHUECKH
aHAIM3UPOBATh MHPOPMAIIUIO, MPEICTABICHHYIO B Pa3IMYHBIX (opmax. 3HAYUMOCTD IMpeMeTa
JUIs Pa3BUTHS >KU3HEHHOW KomreTeHIMH oOydvaromuxcs c¢ 3IIP 3akmiouaercs B yCBOGHHHU
OCHOBBI XUMUYECKHX 3HAHUH, HEOOXOIUMBIX JIJIsl TOBCEAHEBHON ’KM3HH; HAaBBIKOB 37J0POBOTO U
0e30macHOro JUisi 4eloBeKa W OKpYXarolled ero cpeiasl oOpasza KU3HH;, (HOPMUPOBAHHU
HKOJIOTUYECKON KYIbTYpPHI.



[IporpamMa oTpakaeT coJepX)aHHE OOydeHUs MpeaMery «XUMHUS» C Y4eTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEeH oOywaronuxcst ¢ 3[1P. Osnagenue y4eOHBIM MpPEIMETOM
«XUMUL» MPENCTABISAET ONpPENEICHHYI0 TPYAHOCTh A oOyyatommxcs ¢ 3[1P. Oto cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTEIIBHOW JI€TEIbHOCTH, IMEPUOANYECKMMU KOJIE€OaHUSAMU BHUMAaHMS,
MaJlbliIM O0BEMOM TMaMATH, HEJOCTAaTOYHOCTHIO OOLIEro 3amaca 3HAHWH, MOHMWKEHHBIM
II03HABATEJILHBIM HHTEPECOM U HU3KUM YPOBHEM PEYEBOr0 Pa3BUTHSL.

Jns mpeononieHUsl TPYAHOCTEW B HW3YyYeHHH Y4eOHOTO mpeaMera «XUMHS» HE00Xoauma
ajantanusg o0beMa M Xapakrepa y4eOHOro Mmarepuajga K I03HaBaTEIbHBIM BO3MOKHOCTSM
JAHHOM KaTeropuu OOy4aromMXCs, Yy4eT HX OCOOEHHOCTeH pa3BUTHS: HCIOJIb30BaHUE
QITOPUTMOB, BHYTPUIIPEIMETHBIX M MEKIIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOXKHEHHE
M3Yy4aeMOro MaTepuana.

[Tpu n3yyeHnn XMMUU HEOOXOIMMO OCYLIECTBIATh B3aUMOAECHCTBIE Ha IOJIMCEHCOPHOM OCHOBE.
Teopernuecknii MaTepual U3y4aeTcss B IIPOLIECCE IPAKTUYECKOM IEATEIbHOCTH. B0O3MOXKHO
BBIJICJICHUE OT/AEIbHBIX YPOKOB Ha PELICHHME 3aJad B CBA3M CO CIIOKHOCTBIO aHAIW3a TEKCTa
obyvatoutumucs ¢ 3[IP. Opranuueckoe €AMHCTBO NPAKTUYECKON U  MBICIHUTEIILHON
NEeSTEIbHOCTH OOy4aroIMXCcsl Ha ypOKaxX XUMHM CHOCOOCTBYET HPOYHOMY M OCO3HAHHOMY
YCBOEHHUIO 0a3MCHBIX XMMHUYECKUX 3HAHUN U yMeHui. Ocoboe BHUMaHHUE IPU U3YYEHUH XUMHHU
YIeNAETCs HU3YYEHHUIO «CKBO3HBIX» IMOHATUH M (OPMHPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS
MaTepuaia.

ey 1 3a5a4n u3ydyeHust yueOHOro npeaMera « XMMHI»

OO0mme nenu m3ydeHus ydyeOHOro mpeamera «XWMHUsS» HpeAcTaBieHbl B [IpumepHoi paboueit
nporpaMMe OCHOBHOIO o0miero o6pazoBaHus. OHHU aKTyalM3HUpOBaHbl C YYETOM HOBBIX
MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIero oOpa3oBaHMs, HAMPABICHHOCTH OOY4YEeHHsS Ha
pa3sBUTHE M CaMOpa3BUTHUE JIMYHOCTH, (popMupoBaHHE €€ MHTEJJIeKTa M OOIeH KyJbTYpHI.
OOydeHne yMEHHIO YUUThCA M MPOJOJKATh CBOE 00Opa3oBaHUE CaMOCTOSTEIbHO B HACTOSILEE
BpeMsl SBIISETCS OAHOM M3 BaXHEWIMX (YHKIMHA Y4eOHBIX IpEeIMETOB, B TOM 4YHUCIE U
«XUMHN».

Jns obyuvaromuxcst ¢ 3I1P, Tak ’xe, Kak M i1 HOPMAaTHBHO Pa3BUBAIOIIUXCS CBEPCTHHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30oBaTElIbHYI0 IpOrpamMmy, JOMUHUDPYIOLIEE 3HAuYEHUE
proOpeTaroT TaKKUE LEIH, KaK:

* (QopmMHpOBaHME MHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY NPHUHATHIO PELICHUH, CIIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOIIUMCS
YCITIOBHSIM KH3HH;

* HaNpaBJIEHHOCTh OOyYeHHs Ha CUCTEMaTHYECKOe MPUOOIIEHUE yJalluXcs K caMOCTOSTEIbHOM
MO3HABATEIIbHON  JESITEIbHOCTH, HAyyHbIM M MPAKTUYECKUM  METOoJlaM  IO3HaHuS,
(bopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

= oOecreyeHHe YyCIOBHUH, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO OOYy4YaroUUMHUCS  OIBITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIIOYEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

= popMHpOBaHUE YMEHUIN OOBACHATH U OLIEHUBATH SBJICHUS OKPYXAIOIIEro MUPa Ha OCHOBAaHUH
3HAHUH U OTIBITA, TIOYYEHHBIX MTPH N3YUICHUH XUMHUU;

= (¢opMHUpOBaHME Yy OOYYAIOUIMXCA T'YMAaHUCTMYECKMX OTHOLIEHHWH, MOHMMAHHUS LEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroIleW MpUpOJHON
Cpelibl;

* pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTaHHUIO Ha
OCHOBE YCBOEHHS OOIIEYETOBEUEeCKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajbHEHUIero 00yueHHs.

Kypc HanpaBieHn Ha peleHHe CIeIyIIUX 3a/ady, 00ecleurnBaouX pealnu3alno JINYHOCTHO-
OPUEHTHPOBAHHOTO U JAEATEIbHOCTHOTO MOIX0JI0B K 00y4ueHuto xumun oOyuatomuxcs ¢ 3[1P Ha
YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUS:

= ¢opMHpOBaHHE NEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX IMPEJICTABICHUN O BEIIECTBaX, UX



MPEBPALLICHUAX W MPAKTUYECKOM NPUMECHEHUU; OBJIAJICHUE TOHATHUHBIM aIaparoM |
CHUMBOJIMYECKUM SI3BIKOM XHUMHH;

* 0CO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX IPEBPAIICHUI HEOPraHWYECKHX M OPraHWYECKHUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHUW JKUBOW ¥ HEXKHUBONH NPHUPOJBI;, YIIIyOJECHHUE NPEICTABICHUNA O
MaTepHalIbHOM €IMHCTBE MUPA;

* OBJIAJICHUE OCHOBAMH XHMHYECKOH T'PaMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATH W
O0BEKTHBHO OLICHUBATh >KU3HEHHBIC CUTYallH, CBSI3aHHbIE C XMMHEH, HaBbIKaMH 0€30I1aCHOTO
oOpaleHus ¢ BEIeCTBAMH, UCIIOJIb3YEMbIMHU B TTOBCEAHEBHOM JKU3HU; YMEHUEM aHATU3UPOBATH
U IUJIAHUPOBATh SKOJOTMYECKH O€30MacHOe MOBEIECHHUE B LENSIX COXPAaHEHUS 3J0pPOBbS U
OKpYKaroILEH Cpeibl;

* popMUpOBaHNE YMEHHUI YCTAaHABJIUBATH CBSI3U MEXAY pealibHO HAOII0JaeMbIMU XUMHUYECKIMHU
SIBIICHUSIMU U TIPOIIECCAMH, TPOUCXOSIIIIMMHA B MEKPOMUPE, O0BSICHSATH TPUYUHBI MHOTOOOPa3ust
BEILECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

* MpuoOpEeTeHHEe OMbITA UCIOIB30BAHUS PA3IUYHBIX METOJOB M3yYEHHUS BEIIECTB, HAOIIOICHUS
32 MX IPEBpPALICHUSMU MPHU NPOBEACHUU HECIOKHBIX XUMHUYECKUX OKCIEPUMEHTOB C
MCIOJIb30BaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U TPHUOOPOB;

* ¢popMuUpOBaHUE TPEJCTABICHUN O 3HAYCHHH XUMHYECKOW HAyKH M PEIICHHH COBPEMCHHBIX
9KOJIOTHYECKUX MpoOJeM, B TOM 4YHCIe B MPEAOTBPAIICHUU TEXHOTEHHBIX U JKOJOTHYECKHX
Karactpod.

Oco0eHHOCTH 0TOOpPA U A1aNTAIUM Y4eOHOT0 MaTepHasia o XUMHUHU
OOyuenne yyeOHOMY mpeaMeTy «XHUMHs» HEOOXOIUMO CTPOUTHh Ha CO3JIaHUU ONTUMAJIbHBIX
YCIJIOBH JUIsl YCBOSHUS MPOrpaMMHOro Matepuana odydarorumucs ¢ 3I1P. bonbioe BHuManue
JIOJKHO OBITh yJeNeHo OoTOOpy ydeOHOro Marepuaga B COOTBETCTBHH C IMPHUHIMIIOM
JIOCTYITHOCTH TIPU COXPAaHEHUH 001ero 06a3oBoro ypoBHs. OH JOKEH IO COACPKAHUIO U
o0beMy OBITH alanTUPOBaHHBIM I oOywaromuxcs ¢ 3IIP B cooTrBeTcTBUM € MX OCOOBIMU
oOpa3oBaTenbHBIMU  MOTpeOHOCTIMU.  Crlemyer  OONEr4uTh  OBJAJEHHE  MaTepHajoM
oOyuaromumucst ¢ 3IIP mocpencTtBom ero AeTaqbHOTO OOBSICHEHHS C CHCTEMaTHYECKUM
MOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOW B MPUMEHEHWU 3HAHUN C UCMOJIb30BAaHUEM IMPUEMOB
QITOPUTMU3ALUHI U BU3YaAIIbHBIX OMOpP, 00y4eHHsI CTPYKTYPHUPOBAHUIO MaTepHaa.
bonbuioe 3HaueHue JUIsl MOJHOLIEHHOTO YCBOEHHUs y4eOHOro marepuana HMMeeT oropa Ha
MEXIIPEIMETHbIE CBSI3M BOMNPOCOB, H3y4yaeMbIX B JaHHOM Kypce, C TaKUMHU Y4eOHBIMHU
npeameramu kak «l eorpadusy, «Pusuka», «buonorusy». [To3Bossist paccMaTpuBaTh OJUH U TOT
ke ydeOHBI MaTepuall ¢ Pa3HbIX TOUEK 3PEHMsI, MEXIIPEIMETHbIE CBSI3U CHOCOOCTBYIOT €ro
Jy4IlIEMY OCMBICIIEHUIO, 00Jiee TPOYHOMY 3aKPEIIEHUIO MOJIyYEHHBIX 3HAaHUN U MPaKTUYECKUX
YMEHMM.
[Tpu moAroTOBKE K YpOKAaM YYMTENb JOJDKEH MPEeAyCMOTpPeTh (POpMUPOBAHHE Y OOydarOIIUXCs
YMEHUH aHaJU3upoBaTh, CPaBHHUBATh, 0000LIaTh H3ydyaeMbld MaTepuall, IUIAHHUPOBATH
IPEJCTOSIIYI0 paboTy, OCYLIECTBISTh CaMOKOHTPOJb. Heo0XoauMo MOCTOSIHHO CleluTh 3a
NPaBUJIBHOCTHIO peueBoro opopmiIeHHs BbIcKa3blBaHUl oOydatouxcs ¢ 311P.
B cBi3M ¢ 0COOEHHOCTSIMU  TMOBEACHUSM JeiITeabHOCTH  oOywarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPIaHU30BAaHHOCTh) HEOOXOJUM CTPOXKAMIIUI KOHTPOJIb COOJIOAEHUS
IpaBWJI TEXHUKU O€30MacHOCTH MpU MPOBEACHUU JIaOOpaTOpPHBIX pabOT B XMMHYECKOM
KaOHuHeTe.
Buner pestensHOocTH oOywaromuxcsi ¢ 3IIP, oOycioBnenHbie 0COOBIMU 00pa30BaTEIIbHBIMU
HOTPEOHOCTAMH U O0ECTIEUMBAIOIINE OCMBICIEHHOE OCBOEHHE COJEp)KaHMH 00pa3oBaHUs I10
npeaMeTy «XuMHs»
Copneprxanue BUA0B JesTenbHOCTH oOyvaromuxcs ¢ 3[1P Ha ypokax XUMuuU ompejaesnsercs Ux
0coObIMU 00pa3oBaTenbHbIMU MOTpeOHOCTAMHU. [ToMuMo mmpoko ucnons3yemeix B OOIT OO0
o0ImMX JUIsl BceX OOYYalOIIMXCsl BHJIOB JESATEIBHOCTH CIEAYeT YCHJIUTh BHUJBI JESTEIbHOCTH,



cneuruyHbIe A7 JAHHOW KaTeropuu OOydaromMXcs, s OO0ecleYeHus: OCMBICICHHOTO
OCBOGHHUSI cCoJiepkKaHus oOpa3oBaHHUsl MO NpPEeaMeTy: YCHJIEHHE MPeIMETHO-IIPAKTHYECKON
NEeSITEIbHOCTH C aKTUBU3AIMeH CEHCOPHBIX CHUCTEM; YEpEeJOBaHHUE BHJIOB JESITEIBHOCTH,
3aJICHCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepualia ¢ ONOpPOl Ha aJITOPUTM;
«TIOIIATOBOCTh» B M3YYECHUU MaTepuaia; UCIOJIb30BAHKE JONOJHUTEIBHOW BU3YaJIbHOW OMOPHI
(rutanbl, 0OpasIbl, CXeMBbI, IIA0JIOHBI, ONTOpHBIE TabauIIb). [ pazButus y odyqaronuxcs ¢ 3[1P
YMEHUS JeNlaTh BBIBOJBI, (DOPMUPOBAHMS T'PAMOTHOTO PEUEBOTO BBICKA3BIBAHHS HEOOXOIUMO
UCIIOJIb30BaTh OMOpHbIE ciioBa M kiumie. Ocoboe BHHUMaHUE CIEOyeT YIEIUTh OO0YYEHHIO
CTPYKTYPUPOBAaHUIO MaTepuasia: COCTABJICHUE PUCYHOUHBIX M BEepOAIbHBIX CXEM, COCTABJIICHHE
TabJIMIL, COCTaBJICHHUE KIAacCU(PUKAUU C 0003HAYCHHBIMU OCHOBAHUSIMU JJIsl Kiaccuukau u
HAIOJIHEHUE UX MPUMEPAMHU U JIp.
Jns oOyuatomuxcst ¢ 3IIP cymiecTBeHHBIMU SIBISIFOTCSL MPUEMBI pabOThI € JIEKCUYECKUM
MmarepuajioM 1o upeamery. I[IpoBoauTcst crenumanpHas paboTa MO BBEACHHIO B AKTUBHBIN
CJIOBaph OOYYaIOIUXCsI COOTBETCTBYIOLIEH TepMUHONOrUU. V3ydaemble TEPMHUHBI BBOASTCS Ha
MOJIMCEHCOPHON OCHOBE, 00s3aTenbHa BHU3YyalbHas MOJACPKKA, aITOPUTMBI pabOTHl €
oTpezieNieHuEM, OMTOPHBIE CXEMBI JIJIsl aKTyalu3alid TEPMUHOJIOTHU. MecTo ydyeOHOoro mpeamMera
«Xumusi» B ydeOHoM maHe B coorBerctBun ¢ DenepaibHbIM  TOCYJApPCTBEHHBIM
00pa3oBaTeNbHbIM CTaHAAPTOM OCHOBHOI'O OOIIET0 0Opa3oBaHMs y4eOHBIH MpPEAMET «XUMUS
BXOJIMT B MPEAMETHYIO 00acTh «ECTECTBEHHOHAYUHBIC TIPEAMETBI» U SBISIETCS 00s3aTeIbHBIM
JUTSL U3y4YCHHUSI.
MecTo yuedHOro npeamera «XuMus» B y4eOHOM IJIaHe

OO11iee 4nciI0 YacoB, OTBEAEHHBIX ISl U3YyYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOILETrO
oOpa3oBanmus, cocraiseT 136 gacos: B 8 kinacce — 68 gacos (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIETIIO).



COJAEP/KAHUE OBYYEHUA
8 KUIACC

IlepBoHavyajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponp XuMuM B JKHM3HM 4eloBeKa. XHMMHS B CHUCTeME HayK. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocTrosiHue BeulecTB. Ilonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienenus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE AIeMEHThl. CUMBOJIBI XUMHUYECKHX 3J1€MEHTOB. [IpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHocuTeNlbHAass aToMHas Macca. OTHOCUTENbHAs MOJEKYJsIpHAas Macca.
MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUU.

KonuuectBo BemectBa. Mosb. MossipHast macca. B3auMocBs3p KoaumdecTBa, MacChl U 4KCIIa
CTPYKTYPHBIX €IMHUII BeliecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®u3nueckue MW XUMHUYECKHE SBJICHHMS. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUueckue ypaBHeHus. Kiaccupukanys XuMU4YeCKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHYECKOH MOCyAoH, mpaBuiaMu paboThl B JabOpaTopuul ¥ IpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHMCAaHWE [PU3HAKOB IPOTEKaHMUsS XUMHUYECKMX peakuuil (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pactBopoM coiu menu (II), m3ydenme crocoOoB
pa3fiesieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (UIbTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISIINS,
xpomarorpadus, TpOBEIECHHE OYUCTKH TIOBAapEHHOW CONHM, HAONIOIEHHWE W OINHCaHHE
pe3ynbTaTOB IMPOBEIAECHUS OMNbITA, WLUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHue
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciopog — 31€MEHT M IPOCTOE BEIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
OpOoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — ajuioTporHas MOJAU(pHUKaINS
KHCIIOpO/1a.

TennoBoit >PQexT XUMUYECKOH peakUuu, TEPMOXMMHUYECKHE YypaBHEHMs, OK30- U
SHIOTEPMUYECKUE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO P deKTa, pa3pylieHne 030HOBOT'O CIIOS.

Bogopon — anement u npoctoe BemectBo. HaxoxaeHne Bojioposia B pupojae, puandeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CII0cOoObI moyyeHus. Kuciots! u comu.

MounsipHblii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.
®usnyeckue cBoiicTBa BoAbL. Boma kak pactBoputens. PactBopel. HaceineHHble u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boawl B mpupoje. 3arpsi3HeHHe NpUpoAHbIX BoA. OXpaHa M OUYMCTKa
IIPUPOJHBIX BOJ.

Knaccudukanmst Heopranmueckux coeaumHeHuil. Oxcuasl. Kiaccudukanus okcumoB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
okcu10B. DU3nyecKre U XMMHUYecKHUe CBoiicTBa Okcu10B. [lomydueHne okCcuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHMI: IMIENOYM W HEPACTBOPHUMBIE OCHOBAHUS.



HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. Ilomydenue
OCHOBaHUM.

Kucnorsl. Knaccuduxauus kucnor. Homenknarypa kucinor. dusnyeckrne U XUMHUYECKUE
cBoicTBa KUCNHOT. Panx akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. @u3nueckue u XuMudeckue cBocrsa cosueil. [lonyuenue comneit.
I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeeNieHUEe COJepKaHUs KUCIOpoJa B BO3AyXe, MOJyueHUe, coOHpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (mmoxkapa), 03HaKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3Yy4YeHHUE CBOWMCTB BoaOpoJa (ropeHue), B3auMojencTBue Bojopona c¢ okcugom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOJACHHE 00pa3IOB BEUIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C Pa3IM4HOI pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEOBAHUE OOpPA3I[0B HEOPraHMYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HAOJI0/IEHUE W3MEHEHUS OKPAaCKM WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNoued, U3ydeHHe
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peakuuii HeWTpalau3aluud, [OJyYEeHHE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHNUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u llepumoamyeckasi cucremMa xumuuyeckux 3jiemenros /. H.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MOMBITKH KIacCU(UKAIME XUMUYECKUX 37eMEeHTOB. [oHATHE O rpymnmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHBbIE M IE€JIOYHO3EMENbHbIE METaUIbl, TaJOTeHbl, WHEPTHBIC TIa3bl).
DNEeMEHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit  3akoH. Ilepuonmueckas cucremMa  XMMHYECKMX — 2JeMEHTOB [l
U. MenneneeBa. KopoTtkonepuonnas u miauHHOnepuoanas ¢opmbl [lepruogundeckoil cUCTEMBbI
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKHH CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJA U IPYIIIIBI JIEMEHTA.

Crtpoenue atomoB. CoctaB aToMHBbIX siziep. M3oronsl. DnekTpoHbl. CTpoeHue 3JIeKTPOHHBIX
o0Oonouek aromoB mepBbiX 20 XuMHYeckux sieMmeHToB Ilepuonmyeckoit cucremsr /.
N. MenneneeBa. XapakTEpUCTUKAa XHUMHUYECKOTO JJIEMEHTA IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajnyca aTOMOB XMMMUYECKHX 3JIEMEHTOB, METAUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM M epHoJaMm.

3nauenue [lepuoguueckoro 3akoHa u Ilepuonnyeckoil cCHCTEMBl XMMHUYECKHX 3JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTUku. J[. . MeHnenees — y4€HbIl U IPayKJaHUH.

Xumuaeckas CBSA3b. KoBasientHas (monsipHas 51 HEMoJIIpHas) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FIoHHAas1 CBA3b.

Crenenb okucienus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiiuu. [Iporeccsl okucinenus u
BOCCTAHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe OOpa3lloB BEIIECTB METAJUIOB U HEMETAIOB, B3aUMOACHUCTBUE THIPOKCHIA LIUHKA C
pacTBOpaMM KHCIOT M IIEJI0YEH, MPOBEIECHHUE OIBITOB, WLIIOCTPUPYIOIIMX IMPHUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIU (TOpeHHE, peaKuy pa3ioKeHus, COeTUHEHNUS ).

Mestcnpeomemnwie ceasu
Peanuzanus MeXNpeaMETHBIX CBA3€H NP M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIISIETCS YEPE3
HCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX MOHATHUM, TaK WU TMOHSATUH, SBISIOLUIMXCS
CUCTEMHBIMU I OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmme ecTecTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIA (DaKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(UKanusi, TEePUOJUIHOCTh, HAOIIOJCHHE, JKCICPUMEHT, MOJEIUPOBaHUE,
U3MEpEHUE, MOJICITb, SIBJICHUE.

Odwusuka: wmarepus, aToM, OJCKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHA, W30TOIIbI,
PaIMOaKTHBHOCTb, MOJICKYJA, DJICKTPUUECKHI 3apsili, BELIECTBO, TeNIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (PM3MYECKHE BEIMYHMHBI, CIUHHIIBI U3MEPEHHS, KOCMOC, IJIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, TOJIE3HbIE NCKOTIAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepmonnueckuin  3akoH. Ilepuonnueckas cucremMa  XMMHYECKMX — JJeMeHTOB /I
N. MenpneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIbLUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoandeckoil cuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBA3U. THUMBI KPUCTAIMYECKHX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BEIIECTBA OT THUIIA KPUCTAIJIMYECKONM PEIIETKM M BUAA XUMHUYECKOU
CBSI3HU.

Knaccugukanuss M HOMEHKJIAaTypa HEOPraHMYECKHUX BELIeCTB. XHMMUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, IeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanuss XUMUYECKUX PEAKIUH MO Pa3IMYHBIM IMPH3HAKaM ([0 YHCIY U COCTaBy
YYacTBYIOUIMX B PpEaKUUH BELIECTB, MO TEMJIOBOMY H(PQEKTy, MO0 H3MEHEHHUIO CTEleHeH
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajuu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsatHe 0 ckopocTH XMMHYecKOoW peakuuu. lloHsTHe 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTeporeHHbIx peakuusx. [lonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMU, JJIEKTPOHHBIH OalaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENBHON peakiuu. CocCTaBlIeHHE YpaBHEHHUH OKHUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajlaHca.

Teopust 37EKTPONUTUYECKON AMCCOLMALUHN. IDJIEKTPOIMTHI U HEDIEKTPOIUTHI. KaTHoHBI,
AQHUOHBI. MexaHM3M JHCCOIMAllMM BELIECTB C pPa3jIMYHbIMM BHJAMHU XHMHYECKOH CBS3U.
Crenenp quccounanuy. CuiabHbIe U CllaOble SIEKTPOIUTHI.

Peaknuu nonHoro oOMeHa. YcioOBHS NMPOTEKAHUs PEAKIUII MOHHOTO OOMEHa, MOJHbIE U
COKpAaIlEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBA KHCIIOT, OCHOBAaHUI M COJIEH B CBETE
NpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:
03HAKOMJIEHHE C MOJIEISIMA KPUCTAUNIMYECKUX PEIIETOK HEOPTAHUUYECKUX BELIECTB — METAIUIOB
U HeMmeTauioB (rpadura W ajiMasa), CIOXKHBIX BEIIECTB (XJlopuia HaTpus), HCCIeIO0BaHUE
3aBHCUMOCTH CKOPOCTH XMMHYECKOM peakIMu OT BO3ACUCTBUS pa3lIU4HbIX (HAKTOPOB,
HCCJIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca AMCCOLUAIMN KHUCIOT,
miesoue U cosied (BO3MOXHO MHCIIONIb30BaHME BHUAEO MATEPUANIOB), IPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU MPOTEKaHUS peaklnii MOHHOro oOMeHa (oOpazoBaHuE oOcajka,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTENbHO-
BOCCTAHOBUTENIbHBIX peaKlIUi (TOpeHHe, peakluu pPa3jIokKeHHs, COSAUHEHHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEakUMi Ha MOHBI, pELIEHUE



AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHUS

OO01as xapakTepucTuKa rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
okucineHus. CTpoeHne U QpU3N4ecKue CBOMCTBA MPOCTBHIX BELIECTB — TajlOr€HOB. XMUMHUUYECKHE
CBOIICTBa Ha mpuMepe XJjopa (B3aUMOAEWCTBHE C METalllaMH, HEMETaJUIaMM, LIEI0YaMH).
XnopoBogopoa. ConsiHasi KUCII0Ta, XUMUYECKHE CBOICTBA, MOJIyYeHue, NpuMeHeHue. Jleictue
XJIOpa U XJIOPOBOJOPOJa Ha OpraHU3M 4ejoBeKa. BakHeWiue XJIOpHAbl U UX HAaXOXKICHHUE B
pUpOJE.

OOmast xapakrtepuctuka 3meMeHTOB VIA-Tpynmnbel. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyYecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIMK KUCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYECKHe M XMMUYecKHe cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeNcTaBUTENs Kiacca KUCIOT M crneuududeckue). XHMHUYECKHE peakiuH,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMoiyuyeHHUs CepHO KucioTel. IIpumenenue
cepHoi kucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyabgaT-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmast  xapakrepuctuka 31aeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (QHU3UYECKUue u
XUMHYecKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMUak, ero Gu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHbI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢usznueckue M XUMHYECKHE CBOilcTBa (oOmIMe Kak MpEeACTaBUTENS Kiacca KUCIOT M
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOUYBbI U BOAOEMOB). Docdop, amIoTpornHble MOAU(PUKALUH
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
du3nueckue M XUMHYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OPEHUI.

OOmast  xapakrepuctuka 3mneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJEepo/l, aJUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA )KMBBIE OPTaHU3MBI,
HOJy4eHHE U NpUMEHEHHe. DKOJIOTHUeCKUe MPOOIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBINM 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MojydeHMe W npuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Mcnonp3oBanume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavasnbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, 3TaHOJ, TIJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HMX MepepabOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [TOHATHE 0 OMOJIIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — W HUX pOJM B KM3HU 4YeloBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnueckue u XMMHYECKHE CBOMCTBA, IIOJy4Ye€HHUE U TPUMEHEHHE.
CoenuHenus kpeMmHuss B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUITMKATHI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTU. BaxxHeilmue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobimembl
0€30MacHOr0 UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.



Xumuueckuii IKCnepumeHm:

u3ydyeHue oOpa3l0B HEOPTaHWYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKUU Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (puU3MYecKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPUAOB (TraJOreHUOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEepHaoB), HaONIOJEeHHWEe Tpouecca OOYrJIMBaHHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHUE XUMUYCCKUX CBOWCTB pa30aBICHHON CEpPHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMH Ha Cyiab(paT-WOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MO’KHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYE€HHE CBOMCTB aMMHakKa, IPOBEICHHE
Ka4eCTBEHHBIX pEAaKIMd HAa HMOH aMMOHHMA M (ocdar-uoH M H3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), U3yUEHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK aaMmasa,
rpadura, ¢ymiepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHUE KAYeCTBEHHBIX peakiuil Ha KapOOHAT U
CHWJIMKAT-UOHbl W W3Y4YEHHE IPU3HAKOB MX IPOTEKAHUS, O3HAKOMIIEHHE C MPOIYKIHEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PEIICHHE KCIEPUMEHTANIBHBIX 3a/ad Mo TeMe «Baxuelimme
HEMETAJUIbl U UX COCTUHEHUS.

Metannbl M X cOeIMHEHUS

OO61mas xapakTepuCcTUKa XMMUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX IOJIOKEHMUS
B Ilepuognueckoii cucteme xumudeckux snemeHToB [. V. MenneneeBa u CcTpoeHUsI aTOMOB.
Crpoenue MmetayioB. Metajumueckas CBA3b M METaNIMYecKas KPHUCTAUIMYECKas pELIETKA.
DNEKTPOXUMHUYECKH psifl HampshkeHH wMerauioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTaiioB. O6mue crnocoOs! mosydyeHus MetaioB. [IoHsATHE O KOPPO3KUU METaJlJIOB, OCHOBHbIE
CcrocoObl 3almuThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHNE B OBITY U IPOMBILIIIEHHOCTH.

[lenouynsie MeTauibl: mojoxkeHue B [lepuomuueckoil cucTeMe XMMHUYECKUX 3JeMeHTOB Jl.
W. MenneneeBa, cTpoeHHE WX aTOMOB, HaxOXjAeHUE B mpupoje. Pusnueckue U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHO3eMeNbHBIE METAJUIBI MarHUil ¥ KaJlbLui: nojiokeHue B Ilepnonnueckoil cucreme
xuMmudeckux snemMeHtoB [[. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HAaXOXIEHUE B TPHUPOJE.
Ou3nyeckue ¥ XUMHUYECKHE CBOICTBAa MarHusl M Kanblius. BakHeiline coeIMHEHUs KalbIus
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B llepuomnueckoil cucreMe XMMHYECKHMX 2JI€MEHTOB [l
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Pu3nueckue U XUMHUYECKHE
cBOiicTBa amoMuHusA. AMGPOTEpHBIE CBOICTBA OKCHU/IA M TUAPOKCUIA aTIOMUHUSL.

Kenezo: monoxenne B Ilepuogmyueckoil cucTeMe XHUMHYECKHX  3JIeMEHTOB  /JI.
W. MenneneeBa, CTpoe€HHME aTOMa, HaxOoXJAeHHE B mpupoae. Pusznyeckue U XUMHUYECKUE
cBomcTBa xene3a. Oxcuasl, ruapokcuabl U conu xenesa (II) u xxenesa (I1I), ux cocras, cBoiicTBa
Y TIOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ OOpa3llaMH METaJUIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOWCTBAMH, U3Yy4YEHHUE
pe3yNbTaTOB  KOPPO3MM  METaUIOB  (BO3MOJKHO  HCHOJb30BAaHUE  BHUAEOMATEpUAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAIbLUSA U HATpUs ¢ BOJON (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs Kee3a B
KHACIOpoAe  (BO3MOXHO  HCHOJb30BAHWE  BUAEOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbl¥s, aJlIOMUHUS, LIMHKa, kene3a (II) u xenesza
(IIT), memgu (II), HaGmroieHNEe W OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,



Kalusl U KaJblUs (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUSA U THIPOKCH/IA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 M0
TeMme «BakHEeWIe METaIJIbl U UX COCIMHEHUS.

XuMHS 4 OKPYsKA0IIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JKHM3HHM 4eIOBEKa. be3omacHoe uCIosb30BaHUE
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis mpu XUMHUYECKHX OXKOTrax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HeHHe OKpYyKarolled cpenbl (MpeiesibHas TOMyCcTUMasi KOHIIEHTpalUs
BemecTs, ganee — [1JIK). Poxb xumun B permeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHuajoB (CTEKIIO, CIUIaBbl METAIOB, MTOJIMMEPHBIC MAaTEPHAJIBI).

Mescnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H IPU M3YYEHUM XUMHM B 9 Kiacce OCYyLIECTBIIAETCS
yepe3 UCIOJB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHSATHI,
ABJISIFOLUXCS] CACTEMHBIMU JUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHS: HaAy4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpUsl, aHAIIU3,
CUHTE3, KJacCU(pUKauusi, NEepPUOAUYHOCTb, HAONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MepeHHe, MOJIETb, SIBJICHNUE, TAPHUKOBBII 3(pPeKT, TEXHOIOTHS, MATEPUAIIBI.

®usuka: MaTtepus, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIWJA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKHU, (DPOTO3JEMEHT, BEIECTBO, TEJNO, 00bEM, arperaTHoOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKa, CIJIaBbl, (U3MUYECKHUE BEIUYUHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢dorocunTes, Abixanue, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIE YIOOPEHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCBI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO oOmiero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYUYCHHSI XUMHUU B €IMHCTBE YI€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCUMCKHUMHM  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMANIN3ALIUN 00YUYaOIIUXCS.

JInuHOCTHBIE pPE3yNAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaOUIMXCA PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M paCIIMpPEHUE OIbITa NESTEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[EHHOCTHOTO OTHOIICHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HHM COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAQJIETh JIOCTOBEPHOU MH(OpMaINMEld O MEePEeIOBBIX JOCTHKEHUSIX U OTKPBITUSIX
MHUPOBON M OTEYECTBEHHON XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MIPE/ACTABJICHUS] O COLMAIBHBIX HOPMax W MpaBWiaX MEXKIWYHOCTHBIX OTHOIICHUHA B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOM, y4yeOHO-
UCCIIEIOBATEIbCKON, TBOPUYECKOHN U APYrUX BHIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOM JI€ATEIbHOCTU MPHU BBHITOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3aJa4, BBHITOJIHEHUU
XUMUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOINM B TMpolecce 3TOM yueOHOM AesITeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBEJICHUE U TIOCTYIKM CBOMX TOBAPHUIIEH C TO3UIMKM HPABCTBEHHBIX M TPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  MPEJICTaBICHUs O  BEIIECTBE M  XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
MOHMMAHUA  CYIIHOCTH HAYYHOHW KapTUHBI MHpa, TpPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJABI, B3aUMOCBS35AX YEJOBEKa C MPUPOJHON Cpeoi, 0 posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPaBJIEHHBIE Ha IMOJYYEHHE HOBBIX 3HAHUM 1O XUMHH,
HEoOXOoauMBbIe I OOBSCHEHUS HaONI0aeMbIX TMPOIIECCOB U SIBICHUU, IMO3HABATEIHHOM,
WH()OPMAITMOHHON ¥ YUTATEIIBCKON KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CpPEIACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYYEHHMIO U TMO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAINPaBIEHHOCTH U YPOBHS O0y4YEeHHs B NajbHEHIIEeM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU KU3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHWE TIOCIEJACTBUM W HEMPUSTHE BPETHBIX
NpUBBIYEK (YHNOTpPEOIEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
nmpaBul 0€30TaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMHU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTUIECKOMY M3YYEHHIO Mpodeccuil U Tpyna pa3TudHOro pojia, YBaXKeHHE K
TPyLy W pe3yJabTaTaM TPYAOBOW JESITEIBHOCTA, B TOM 4YHCJIE Ha OCHOBE NPUMCHEHUS
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPAeKTOPUU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOo(eCCHOHATLHON NeATeTbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOACHUS TPaBUil 0€30MaCHOTO MOBEACHUS ITPU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBbIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4Yaemble NMPU HM3YYECHUH XUMHUH, JJIS PEHICHUS
3a/71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKkTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeaMETHBIX pe3yJlbTaTOB BBIACIAIOT 3HAUMMBIE Ui (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHLUI, FUIO0Te3a, (aKT, CUCTEMA,
Ipoliecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUK U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPbIE O0EeCIeYnBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON J€ATEIbHOCTH.

Ilo3naBaTebHBIE YHHBePCaIbHbIE YUeOHbIE 1eCTBHSA

Bba3oBble JJornyeckne aeiicTBUSA:

YMGHI/HI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBINIJICHUS HpI/I OCBOCHHNHN 3HaHHfII
pacKpbhIBaTh CMBICI XUMHUYCCKHX TOHSTHA (BBIACIATH HMX XapaKTepHbIC IPHU3HAKH,
yCTaHaBJII/IBaTL B3aNMOCBSA3b C I[pyrI/IMI/I HOHHTI/I?[MI/I), HUCIIOJIB30BATh ITOHATHUA OJIA 06"I>$ICHGHI/I$I
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYCCKHUX BCHICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeJICTBeHHBIe CBA3HU
MEXy O0BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHaJIOFI/II/I), JCJIaTh BbIBO/JbI U 3aKJIFOUCHMH S,

YMEHHE MPUMEHSATh B MpPOIECCe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTalpelIMEeTHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHUE XUMHUYECKOM peakluu — TMpU pelieHud YydeOHo-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepI/I3OBaTI> CYHIGCTBGHHI)IC HpI/IBHaKI/I Hsyqaeme O6’I)€KTOB — XUMHUYECCKUX BCIICCTB N
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYHS B U3Y4aeMBbIX IIPOLIECCAX U SABICHUSIX.

ba3oBble uccienoBareibckue AecTBUSA.

YMeHI/Ie HUCITIOJIB30BATh ITOCTABJICHHBLIC BOHpOCI)I B Ka4cCTBEC I/IHCTI)YMGHTa II03HaHuA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBACMBIX CY)KHGHHﬁ;

MpPUOOpPETEHNE OMbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMHU M TPOBEICHHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIHHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEI0BAHMS, COCTABIIATh OTYET O MPOJICTAaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMeHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMUHBIX BHJIOB
1 (HOpM IIPECTABICHHUS, TTOTYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIPHAS TUTEpaTypa



XUMHUYECKOTO COZAEp)KaHHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATH ITPOTHBOPEUMBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSTh Pa3InYHbIE METO/bI U 3alPOCHI MPU MOUCKE U 0TOOpE MH(OPMAIUH U
COOTBETCTBYIOUIMX JTAHHBIX, HEOOXOJUMBIX JUIS BBIIIOJHEHUS YU4COHBIX U TIO3HABATEIIFHBIX 33134
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJACHUE KYJIbTYPOH aKTUBHOTO HMCIOJIB30BaHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY IpenCTaBICHUS
uH(pOpMAMK W WUIIOCTPUPOBATh peIlacMble 3a/laud HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJNB30BaTh M aHAIM3UPOBATH B IPOIECCE YYEOHOM M HCCIIEI0BATEIBCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCIOPTa
Ha COCTOSTHHE OKPY)KAIOLIeH PUPOJHOM CPEbl.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIpOCHl (B XoA€ aAuagora M (MiIu) IUCKYCCHH) II0 CYILECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI TIPEJICTABIATD MMOJTYYCHHBIE PE3YyJIbTaThl TO3HABATEIBHON ACSITEILHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb MPE3CHTALNI0 pEe3yJIbTaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHI MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI MMO3HABAaTEIbHOU U
HCCIIEIOBATEIBCKON JICATEIIbHOCTH TPU PEIICHHH BO3HHUKAIOMIMX IMPOOJEeM Ha OCHOBE Y4éra
o0LIMX HMHTEPECOB U COTJIaCOBaHMS MO3UIMI (0OCYyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUM, ONpe/IeIeHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eficCTBUS:

YMEHHME CaMOCTOSITEJILHO ONPEAEIATh LEIN ACSITEIbHOCTH, IJIaHUPOBaTh, OCYILECTBIIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMpPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Yy4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM INpU
BBIMOJIHEHUH 33aHUM ¢ y4€TOM IMOJyYeHHMs] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OLEHUBATH COOTBETCTBHUE IOJIYYEHHOIO pEe3ysbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIB30BATh U aHATU3UPOBATh KOHTEKCTHI, IIPEIIAaracMble B YCIOBUH 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOEHHUIO O005S3aTENBHOrO COACpKAHMS,
YCTAaHOBJIEHHOIO JAaHHON (QenepanpbHOl paboueld mHporpaMMoi, BBIIEISIOT: OCBOEHHbBIE
oOydJarmMMUCcs Hay4YHbIe 3HAHUS, YMEHHUS M CIOCOOBI JAeicTBUi, crnenuduueckue s
npeAMETHOM 00sacTh «XHUMHS», BUIBI JEATEITBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IIMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.

K xonmy oOyueHus B 8 KJjiacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMEHHM:

e PACKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHITHIA: aTOM, MOJIEKYJa, XUMUYECKHMA
AJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAST W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs W MOJIEKYJIIpHas mMacca, KOJIWYECTBO BEIIECTBA, MOIIb,
MOJISIpHAsi Macca, MaccoBasi J0JII XUMHYECKOTO AJIEMEHTa B COCIWHEHHUH, MOJISPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, DIIEKTPOOTPUIIATEIILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKast
peakiusi, Kiaccu(UKams PEakIui: peakIMh COCTUHEHUS, PEaKIUU Pa3IOKEHUs, pPeaKiuu
3aMeIeHHs], peakiu 0OMEHa, IK30- ¥ SHIOTCPMHUUECKHUE PEAKIINH, TETIOBOU (P(DEKT peakinH,



PO aToMa, JEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, pajuyc aToMa, XMMUYeCKas CBS3b,
NoJIsIpHasl U HEMOJsIpHas KOBAJECHTHAas CBS3b, MOHHASI CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jisl BelecTBa (IIPOLEHTHAs! KOHIIEHTpal|sl) B pacTBOPE;

e WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHITHM M NPUMEHSTH OTH
HOHSITHS IIPU OIIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

e UCTIOJIb30BaTh XHMHUYECKYI0 CHMBOJHKY JJs COCTaBiieHus (opmya BeliectB
YPAaBHEHUN XUMUYECKUX PEAKLUM;

e ONpEACNATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OHHAPHBIX COCIUHEHHSX, CTEIEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHMH 1o QopmyiaMm, BHUJ XUMHYECKOW CBs3W (KOBaJCHTHAass M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMmbici [lepumomuueckoro 3axona JI. WM. MenpaeneeBa: JeMOHCTPUPOBATH
IIOHMMAHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHUS MACChl BEIIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;

e ONMCHIBATH U XapakTepu3oBaTh Tabmuunyto ¢opmy I[lepuoauueckoit cucreMsl
XUMHUUYECKHMX 3JIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpymmna)», manbsie U OOJbIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerorcsl B tabnuue «llepuoanueckas cucrema xumuueckux snemeHTos /. M. Menneneesa» ¢
YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij
spa, 001Iee YHCIIO AIIEKTPOHOB U PACHIPEICNICHIE UX MO AJIEKTPOHHBIM CIIOSM);

e KJIaCCU(PHUIIMPOBATh XUMUYECKUE DIIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peaxiyu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIH BEIIECTB, 110 TEIUIOBOMY (D (DEeKTy);

e XapaKTepHu30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, MOATBEPXkAasl ONMHMCAHWE NMPUMEPAMU MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOILHX
XUMHUYECKHUX PEaKIIHii;

e IPOrHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT MX KAuye€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MAacchl BEILECTB, MacCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIeMEHTa 0 (popMyIie COeIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MPOBOAMTH PACU€ThI MO0 YPABHEHUIO XUMUYECKON PEAKIUY;

e IPUMEHATH OCHOBHBIE OIEPALlUU MBICIUTENBHON JEATENbHOCTH — AHAJIN3 U CHUHTES,
cpaBHeHHEe, O0O0O0OIIeHHE, CHUCTeMaTH3allhi0, KIacCU(UKAIUIO, BBISIBIIEHHE MPUIMHHO--
CJIEICTBEHHBIX CBA3EH — JUIsl U3YYEHUsSI CBOMCTB BELIECTB U XUMHUECKUX PEAKIINM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaOJIOJIEHNEe, H3MEpPEHHE, MOJEIMPOBAHHUE, SKCIEPUMEHT
(peasbHBIN M MBICIIEHHBIH );

e CJIEIOBATh MpaBUjaM TOJb30BAaHUS XMMMYECKOM mMoCcynoil u  J1abopaTOpHBIM
o0opyIoBaHMEM, a TakKe INpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBIIOJIHEHUIO Ja0OpaTOPHBIX XUMHUYECKHUX OIBITOB [0 TMOJYYEHUIO U
coOMpaHUIo ra3000pa3HbIX BELIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBJIECHUIO PacTBOPOB C
onpeAes€HHOM MacCOBOWM JOJIEM pacTBOPEHHOrO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHUYECKHE DKCIEPUMEHTHI 10 PAclO3HABAHUIO PACTBOPOB IEJIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHonTanenH, METHIOPAHX U JIpyTue).

K xoHiy oOy4deHust B 9 kJjiacce mpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

e PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHSITHH: XUMHUYECKHUN JJIEMEHT, aToM,
MOJIEKYyJla, HMOH, KaTUOH, aHHMOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTEMEHb OKHUCICHUS, XUMUYECKas peakKius, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJIb, MOJISIPHBIA 00BEM, PaCTBOP, AIIEKTPOIUTHI, HEANEKTPOIUTHI,
ANIEKTPOJIUTUYECKAS JUCCOLMANNS, PEaKIM HWOHHOTO OOMEHa, KaTau3aTop, XUMHUYECKOe
paBHOBecHe, oOOpaTHMMble U HEOOpaTUMBIE pPEAKIUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC



peakuuy, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJJIOTPOINS,
aM(pOTEepHOCTh, XUMUYECKasi CBs3b (KOBaJIEHTHAsl, MOHHAsI, METAJUIMUECKasi), KpUCTaJUINYECKas
pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKLHH, MpeneabHO
nonyctumas konuentpanus [1JIK BemecTna;

e WIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX IOHSITHUM M NPUMEHATH ITH
MOHSATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

e IICTIOJIB30BaTh XMMHYECKYI0O CHMBOJIUKY JUISL COCTaBICHHS (OpMysl BeHIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

e OIPEAEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIACCy COEIMHEHHMH IO
dbopmynamM, BUJ XUMUYECKON CBSA3H (KOBaJCHTHAsI, HOHHAS, METAIJIMYECKAs) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyie, xapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCAVHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona J[. . MenneneeBa u AeMOHCTPUPOBATH €r0
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TabinmuHyro (opmy Ilepuoanyeckolr cucTeMbl
XUMHUYECKHX SJI€MEHTOB: pazlinyarh MOHATHUS «TJlaBHAas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynmna)», Manble u OoOJbIIME NEPUOJbI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS. B TMEPUOJUYECKON TabnuIle, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUUYECKHMX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00lee YUCIIO 3JIEKTPOHOB M pacHpeIesieHue UX
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB
U UX COCIUHEHMH B Ipejenax MajblX HEPUOOB U INIABHBIX MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;

e KJIACCU(UIIMPOBATh XUMHUYECKHAE DJIEMEHTBI, HEOPraHMYECKUE BEUIECTBA, XUMHUYECKHE
peakiuu (10 YUCIY U COCTABY YYAaCTBYIOIIUX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3 dexTy, mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBaTH) OOIMEe U CcHelu(pUUIecKue XHUMHUYECKHE CBOWMCTBA
IIPOCTBIX M CJOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUA;

e COCTaBJISITh YPAaBHEHUS SJICKTPOJMTHUYECKOW JHCCOLMALMMA KHUCIIOT, IIEJIO0YEeH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS pEaKIuii HMOHHOrO OOMEHa, ypaBHEHHUS peakiui,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

e PACKpbIBaTh CYHIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

e IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO0 3JIEMEHTa 10 (popMylie COeAMHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MPOBOAMTH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUH;

e COONMIOZATh TMpaBWJIa  IOJIb30BAHMS ~XMMHYECKOM TOCyqod M J1abopaTOpHBIM
00opy/0BaHUEM, a TaKXKe IpaBuiia 00pallleHHs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIUSMU
[0 BBIMOJHEHUIO JAa0OPAaTOPHBIX XWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPAHUIO
ra3zo000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

e IPOBOUTH PEAKILUH, MOATBEPKAAIOIINE KAueCTBEHHBIM COCTAB Pa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOMHI-, HOAMJI-, KapOoHaT-, (ocdar-, cuiamkar-,
cyibdar-, THAPOKCUI-MOHBI, KATHOHBI ~aMMOHHS ¥  MOHBl M3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

e IPUMEHATH OCHOBHBIE OIEPALlUU MBICIUTEIBHON JEATENbHOCTH — AHAJIN3 U CHUHTES,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3eH — AJis
W3YYEHHUs CBOICTB BEIECTB M XMMUYECKUX PEAKIINI, ECTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS
— HaOJI0IeHNEe, U3MEpPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
No HanmenoBanue pa3aenoB U TeEM IPOrpaMMbI KomnuecTBo yacoB DnekTpoHHbIEC (IU(PPOBHIE)
/i Bcero | KoHTtponbHbIE [IpakTnueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboThHI
Pa3nea 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
1.1 | Xumusa — BakHast 001aCTh €CTECTBO3HAHUS U 5 BBE/IUTE 2 [[BubmuoTeka [JOK
NPAaKTUYCCKOH JIEATSILHOCTH YEJIOBEKA 3HAYCHUE https://m.edsoo.ru/7f41837c]]
1.2 | BemecTBa 1 XMMUYECKUE PEAKIIHH 15 1 BBEIIUTE [[BubmuoTexa [JOK
3HAYCHHE https://m.edsoo.ru/7f41837c]]
Jl06aBUTH CTPOKY
Wroro no pazneny | 20 |
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHNYEeCKUX BellIeCTB
2.1 | Bo3nyx. Kucnopon. [Tonsitue 06 okcunax 6 BBEIIUTE BBEIIUTE [[BubmuoTeka [JOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41837c]]
2.2 | Bogopoa.IloHaTHe 0 KHCIOTAaX U COJIAX 8 BBEIIUTE 1 [[BubmuoTexa [JOK
3HAYCHHE https://m.edsoo.ru/7f41837c]]
2.3 | Boga. PactBopsl. [TonsiTue 06 ocHOBaHUSIX 5 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.4 | OcHOBHBIE KJIACChl HEOPTAHUUYECKUX COSAMHEHUN 11 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
J106aBUTH CTPOKY
Hroro no pazzaeny | 30 |

Paznen 3. [lepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I, . MenaeseeBa. CTpoenune atoMoB. XUMHYeCKAast

c¢BA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PC€AKIIUH

3.1 | [Mepuomuueckwii 3akoH u [leproaudeckas cucrema 7 BBEJIUTE BBEJIUTE [[BuGmmoTeka [IOK
xumudecknx dneMenToB [[. V1. MenneneeBa. Ctpoenue 3HauYEHUE 3HauUEHUE https://m.edsoo.ru/7f41837c]]
aToMa

3.2 | Xumuueckas cBsi3b. OKHUCIUTEIFHO-BOCCTAHOBHUTEIbHBIE 8 1 BBEIUTE [[BubmuoTeka [JOK
peaKiuu 3HAYCHHE https://m.edsoo.ru/7f41837c]]

J106aBUTB CTPOKY
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Hroro mo pazneny 15 [[BubmmoTexa [IOK
https://m.edsoo.ru/7f41837c]]
Jlo6aBUTH MOJTYJIb
JloGaBuTh paznuen
Pe3epBHOE Bpems 3 BBEIUTE BBEIUTE [[BubmuoTeka [JOK
3HAYCHUE 3HAYCHHE https://m.edsoo.ru/7f41837c]]
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
Ne HawnMmenoBanwne pa3aenoB U TeM MPOTrpaMMbl KoamuectBo wacoB DnexTpoHHbIE (TUPPOBBIC)
n/n Bcero KontponbsHbie IIpakTueckue 00pa3oBaTeNbHEIE PECYPCHI
paboTHI paboTH
Pa3ned 1. BemecTBo M XMMH4YecKHe peakiun
1.1 | INoBropenue u yriry0jaeHUe 3HAHUI OCHOBHBIX Pa3JieiioB S 1 BBeauTe 3Hauenue | [[budanoreka [JOK
Kypca 8 Kimacca https://m.edsoo.ru/7f41a636]]
1.2 | OcHOBHbBIC 3aKOHOMEPHOCTH XUMHUYECKHX PEaKInil 4 BBC/IUTE BBeauTe 3HaueHue | [[bubmuorexa [JOK
SHAICHHC https://m.edsoo.ru/7f41a636]]
13 | DaekTponuTHUECKas QUCCOUAnys. XUMUYECKHE PEaKIIUU B 8 1 1 [[PubmunoTexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636]]
J106aBUTh CTPOKY
HUroro mo pazaeny | 17 ]
Pasznea 2. Hemerasibl 1 HX cOeMHEHUS
2.1 | OOmas xapakTeprcTUKa XMMUYECKUX 37eMeHTOB VIIA- 4 BBC/HTE 1 [[bubmnoreka LIOK
rpymibl. ['ajgoreHsr SHAHCHHC https://m.edsoo.ru/7f41a636]]
2.2 | OOmas xapakTeprCcTUKa XMMUYECKUX 3JeMeHTOB VIA- 6 BBE/IUTE BBeaute 3HaueHne | [[bubmmoreka LIOK
rpymnmbl. Cepa u €€ cCoeTMHeHUS 3HAUCHHC https://m.edsoo0.ru/7f41a636]]
2.3 | OOmas xapaKkTeprucTUKa XUMUYECKUX 3JIEMEHTOB VA- 7 BBC/HTE 1 [[bubmnoreka LIOK
rpymmbl. A30T, Gocdop U UX COCAMHEHHUS 3HAUCHHC https://m.edsoo.ru/7f41a636]]
24 | OOmas xapakTeprucTUKa XUMUIECKUX IeMeHTOB [V A- 8 1 2 [[bubmuoTeka [IOK
rpymmbl. YTIepos U KpEeMHHN M UX COSTUHEHUS https://m.edsoo0.ru/7f41a636]]
J106aBHUTh CTPOKY
HUroro mo pazaeny | 25 |
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Pa3zgen 3. MeTa/uIbl M HX COeTUHEHU S

3.1 | OOmue CBOMCTBAa METAILJIOB 4 BBEJIUTE BBeaute 3Hauenue | [[bubanoreka [JOK

3Ha4CHNC https://m.edsoo.ru/7f41a636]]
3.2 | Baxueiiime METaLIbl U UX COCIUHEHUS 16 1 2 [[BubmunoTeka [JOK

https://m.edsoo.ru/7f41a636]]

Jlo6aBuTH CTpOKY
HUroro no pazaeny | 20 |
Pasnen 4. Xumus u okpyxamonas cpeaa
4.1 | BemiecTBa M MaTEepPHAJIbI B )KU3HU YEJIOBEKA 3 BBEAUTE BBeauTe 3HaueHue | [[bubmuorexa [JOK

SHA4ICHHC https://m.edsoo.ru/7f41a636]]
J106aBUTh CTPOKY
HUroro mo pazaeny HE
Jlo6aBUTh MOZTYTIb
JloGaBuTh paznen
PesepBHOE Bpems 3 BBEJIUTE BBeuTe 3HaueHue | [[bubmuorexa [JOK

SHAICHHC https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 7
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
[MpenmerHas TUHUS

yuebHukoB O. C. ['abpuensna, 1. I'. Octpoymosa, C. A. Cnankosa.

8—9 kmaccel : yueb. mocobue s 001eo0opa3oBaT. OpraHu3anuii /

O. C. I'abpuensn, C. A. CnagkoB. — 3-¢ u3a. — M. : [Ipocsemenue, 2021.

METOANUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. 'abpuensu O. C., Bocko6oitnukosa H. I1., fmykosa A. B. HacTonbHas KHUTA yauTENS.
Xumus. 8 ki1.: Metoauueckoe mocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SAmykoBa A. B. Tetpaas ams 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pa6ort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kiaace». M.: [lpoda, 2022.

3. I'abpuensu, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensHa «Xumusi». 8 Kiacc
O. C. I'abpuensn. — M. : lpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nmocooue Kk yueonuky O. C. ['abpuensna «Xumusy». 9 kiace
O. C. I'abpuensa. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol k yueOnuky O. C. 'abpuensna «Xumus. 8 kimacey :
Meroanudeckoe rnocodue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndeckue kaptol k yueOuuky O. C. 'abpuensna «Xumus. 9 xkimacey :
Meroandeckoe nocodue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoutponbHbie U ipoBepodHbie paboThl K yueOnuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yimakosa u ap. - M.: JIpoda, 2022.
JaHHBIE

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://him. 1september.ru Enunas komnekuus LOP: I[Ipenmernas koymekuus «XuMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HbIE 3KCTIEPUMEHTHI:
xumus. Komneknus Poccniickoro o0meo0pa3oBaTelbHOTO ITopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mkoIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranuueckas XUMHUs: SIEKTPOHHBIM YUeOHUK AJIs CPEeIHEN IKOIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTEIK: XUMHUS

http://www.chemistry.ru /luctaHiinoHHAs OJIMMITHA/IA 10 XUMHUU: TEICKOMMYHHKAIITMOHHBII
00pa3oBaTeNbHbII MPOEKT



