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HOACHUTEJIBHAS 3AIIUCKA

PaGouass mporpamma mo XuUMHM JUIsI OOydarolUXcs C 3aJ€p>KKOM ICHXHYECKOTO
pasButus (manee — 3IIP) Ha ypoBHE OCHOBHOTrO 00IIeEr0 O0Opa30BaHHs COCTaBICHA B
cooTBeTcTBUM ¢ DenepaabHbIM TOCYIapCTBEHHBIM 00Pa30BaTENIbHBIM CTaHJAPTOM OCHOBHOTO
obmero o6OpaszoBanus (IIpmkaz MunnpocBemenuss Poccun or 31.05.2021 . Ne 287,
3apeructpupoBad MunuctepctBoM roctuiiuu Poccutickont ®enepannu 05.07.2021 r., per. Homep
64101) (manee — ®I'OC OO0OO), [IpumepHOil amanTUPOBAHHOW OCHOBHOH 00pa30BaTEIbLHOMN
POrpaMMOil OCHOBHOTO O0IIero 0o0pa3oBaHUsi OOy4aIOUIMXCS C 3aJEPKKOM MCUXUYECKOTO
passutus (nanee — [TAOOIT OOO 3I1P), [IpumepHoii paboueit mporpaMMbl y4eOHOTO MpeaMeTa
«Xumust» (0a30BbId ypoBeHb), I[IpuMepHOW mporpaMMoON BOCIUTAHHS OOYYAIOUTUXCS TPU
MOJy4YeHUU OCHOBHOTO 00mmero oopaszosanus, AOOIl OOO nmns ywammxcs ¢ 3[1P MBOY
«OOMI Ne 33y, [Iporpammbl Boctiutanuss MBOY «OOI Ne 33y, ¢ yyeToMm pacnpeneieHHbIX 110
KJIaccaM TPOBEpSieMbIX TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOU
pOrpaMMbl OCHOBHOTO OOIIEro 0o0pa30BaHUSA U DJIEMEHTOB COJIEP)KaHUs, MPEICTABICHHBIX B
YHuBepcasibHOM Komudukarope mo xumud, KoHuenmuu mnpemnonaBaHus y4eOHOTO Mpeamera
«Xumusi», B oOpa3oBareibHbIX  opranmzanusx  P®,  peanusylmMx  OCHOBHBIE
0011e00pa3oBaTesibHbIE IPOTrPAMMBI.

OO0mas xapakTepuCcTHKA y4e0HOr0 nmpeaMera « XuMushH»

VYuebublil peaMer «XUMHUsS» BXOAUT B MPEAMETHYIO 007acTh «EcTecTBeHHOHAYYHBIE
npeaMeTel». B cuctemMe ecTecTBEHHOHAYYHOTO OOpa3oBaHMA XUMHS KaK y4eOHBIH mpeameT
3aHMMAeT BOKHOE MECTO B TMO3HAHWM 3aKOHOB MPHPOJBI, ()OPMUPOBAHUN HAYYHOH KAPTHHBI
MHUpPa, CO3JaHUH OCHOBBl XUMHUYECKHX 3HAHWUN, HEOOXOMUMBIX i TOBCEIHEBHOW KU3HHU,
HaBBIKOB 3/10pPOBOT0 U OE30MACHOTO JUIsl YEJIOBEKA U OKPY’KaIoLIeH ero cpepl o0pas3a KHU3HH, a
TaK>X€ B BOCIIUTAHUU 3KOJIOTHUYECKOU KYJIbTYPBHI.

VYeneuHocTh M3Y4YeHUsI XUMHUU CBSi3aHA C  OBJIQJICHUEM XUMHUYECKUM  SI3BIKOM,
coOirofieHreM MpaBuil 0e30MacHOil pabOThl MpPU BBITOJIHEHUU XMUMHUYECKOTO HSKCIIEPUMEHTA,
OCO3HAaHMEM MHOTOYHMCIICHHBIX CBA3€H XUMHUH C IPYTUMHU MPEAMETAMU IIKOJIBHOTO Kypca.

[IporpamMma BKiItOUYaeT B ceOsl OCHOBBI HEOPraHMYECKOW U OPraHMYECKON XHUMUHU.
['maBHOW wmIeelt mporpamMmbl SBISETCS CO3JaHUE 0a30BOTO KOMIUIEKCA OTOPHBIX 3HAHUH I10
XUMHUH, BBIPQKEHHBIX B (hOpME, COOTBETCTBYIOIIECH BO3pacTy OOydYaIOIIUXCS U UX OCOOBIM
00pa30BaTebHBIM TOTPEOHOCTSIM.

B copepaHum paHHOrO Kypca MNpPEICTaBIECHbl OCHOBONOJIAralOUIME XHUMHUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE U3YYEHUE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHUS, MPOTHO3UPOBAHNUE CBOMCTB BEILECTB, MCCIECJOBAHUE 3aKOHOMEPHOCTEN
XUMUYECKUX TPEBpaIlCHUN W TyTeW YIpaBlIeHUS HMH B LEIAX TOJYUYECHHS BEIIECTB U
MaTepHaoB.

Teopernueckyro OCHOBY H3Y4YEHHsS] HEOPraHMYECKOM XMMHMH COCTaBJISIET aTOMHO-
MoOJIEKYJIsIipHOE ydeHue, llepuoanueckuit 3axon .M. MenzaeneeBa ¢ KpaTKUMHU CBEAEHUSIMHU O
CTPOCHMHM aTOMa, BHJIAaX XHMHYECKOW CBS3M, 3aKOHOMEPHOCTSX IMPOTEKAHUS XUMHUYECKHUX
peaKuui.

B wusyuenum kypca 3HauMTENbHAS POJIb OTBOJUTCS XHUMHYECKOMY DKCIIEPUMEHTY:
MPOBEJICHUIO MPAKTUYECKUX W JIaDOpaTOpPHBIX paboT, OMHCAHHUIO PE3YNIbTaTOB YYEHHUYECKOTO
AKCIIEPUMEHTA, COOIIOIEHHIO HOPM U IIPaBUJI O€3011acHOM paboThl B XMMHUYECKOH J1aOOpaTOpHH.

Peanu3arus 1aHHO# mporpaMMbl B Tiporiecce 00ydeHusl mo3BoiuT odydaromumces ¢ 3[1P
YCBOUTH KIIFOUEBBIC XUMUYECKUE KOMIIETCHITUH U TIOHSTH POJIb M 3HAYCHUE XUMUU CPEIH IPYTUX
HayK O IPUPOJIE.

N3ydyenne xumMuu crnocoOCTByeT (OpMHpPOBAaHUIO Yy OOydaroIUXCsl HAyYHOIrO
MHUPOBO33PEHUS, OCBOEHUIO OOIEHAYYHBIX METO/OB (HaOII0AEHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIEJTMPOBAaHUE), OCBOCHUIO MPAKTUYECKOIO0 MPUMEHEHUS HAay4YHBIX 3HAHUM, OCHOBAaHHOTO Ha
MEXIPEAMETHBIX CBA3IX C mpeameramu «Okpyxaromuil mupy», «Duszukan, «buonorusy,
«"eorpadus», «MartemaTukay U GOPMHUPYET KOMIETEHIIUU, HEOOXOAUMBIC IS MPOJAOHKCHUS
o0pa3oBaHUs B 00JIaCTH €CTECTBEHHBIX HAYK.



W3yuenne XumMuu crocoOCTBYeT pa3BUTHIO y oOyuatomuxcs ¢ 3[IP npocTpaHCcTBEHHOTO
BOOOpakeHUs,, (QYHKLIMOHAJIBHONH TI'paMOTHOCTH, YMEHHMsS BOCIPUHMMAThb M KPUTHUYECKU
aHAJM3UPOBaTh WHPOPMALIMIO, TIPEACTABICHHYIO B Pa3NUYHbIX (popmax. 3HAUUMOCTh IpEeAMETa
JUI Pa3BUTHSA KU3HEHHOW KoMneTeHun oOyyaromuxcs ¢ 3I1P 3akirouaercs B ycBOGHUH OCHOBBI
XUMHUYECKMX 3HaHWM, HEOOXOAMMBIX MJis IIOBCEAHEBHOW JKM3HM;, HABBIKOB 30pPOBOIO0 U
Oe30macHOro JUIsl 4ejoBeKa W OKpYXarollled ero cpeisl oOpasa >XHU3HH; (OPMHPOBAHUU
JKOJIOTUYECKOU KYJIBbTYpPHI.

[Iporpamma oTpaxaer copep)kaHue oOydeHHs NPEAMETY «XUMHSI» C y4ETOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3I1P. OBnameHue ydeOHBIM MPEIMETOM
«XuMus» TMPEACTABISAET ONpPENeIeHHYI0 TPYAHOCTh i oOydarommxces ¢ 3I1P. DTo cBsazano ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JIEITETbHOCTH, MEPUOANYECKUMU KOJICOAHUSAMU BHUMAaHHMA,
MaJblM O00BEMOM IaMATH, HEJOCTaTOYHOCTHIO OOIIero 3amaca 3HAHWUH, IOHMXKEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.

Jlns peo1ofieHus TPYAHOCTEN B U3y4E€HUH y4eOHOro mpeamera « XuMus» Heo0xXoquma
ajantanusg o0beMa M XapakTepa y4eOHOro Mmarepuaiga K I03HaBaTEIbHBIM BO3MOKHOCTSM
JAHHOM KaTeropuu oOy4aroIIMXcs, y4eT MX OCOOEHHOCTeH pa3BUTHS: MCIOJIb30BaHUE
QITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTENEHHOE YCIOKHEHUE
U3y4aeMoro Marepuania.

I[Ipy u3yuyeHUM XUMHM HEOOXOAMMO  OCYIIECTBISATh  B3aUMOJCICTBHE  Ha
HOJIMCEHCOPHON OCHOBE.

TeopeTnyecknii Marepragl pPEKOMEHAYETCS U3ydaTb B MPOLECCE MPAKTUYECKOU
NeSITeIbHOCTH. BO3MOXXHO BbIJIeNIEHHE OTIENIBHBIX YPOKOB Ha pEIICHUE 3aJad B CBSA3HM CO
CJIOKHOCTBIO aHaJIM3a TeKcTa ooydatoumucs ¢ 3[1P. Oprannyeckoe eAMHCTBO MPAKTHYECKON U
MBICIIUTENIBHOM JeSITeNbHOCTH OOy4aroIuXxcs Ha ypoKaX XHMHUHM CIOCOOCTBYET NPOYHOMY M
OCO3HAHHOMY YCBOCHHUIO Oa3UCHBIX XMMHUYECKMX 3HaHMW M yMmMeHHid. Oco0oe BHHMaHHE TpHU
U3YYEHUM XUMHM YAEISAEeTCS H3YUYEHUIO0 «CKBO3HBIX» IMOHATHUH W (HOPMUPOBAHMIO HABBIKA
CTPYKTYpUPOBAaHUS MaTepuaa.

ey u 3a5a4n n3yyeHust y4eOHOro npeamMera « XMMHI»

Obwue yenu wm3ydeHWs y4eOHOro mpeaMmera «XHMHsS» TPEACTaBICHBI B paboueit
nporpaMMe OCHOBHOIO o0Omiero obOpa3zoBaHus. OHHU aKTyalM3HpOBAaHbl C YYETOM HOBBIX
MIPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro oOpa3oBaHHSs, HAMPABICHHOCTH OOYYEeHHS Ha
pa3sBUTHE M CaMOpa3BUTHE JIMYHOCTH, (POopMHpOBaHME €€ HMHTEIeKTa M OOmIeld KyJIbTYpBI.
OOy4eHre yMEHHIO YUYUThCA M MPOJOKATh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HACTOSALIEE
BpeMs SBIIS€TCS OAHOM W3 BaXHEWIMX (YHKIMHA Y4eOHBIX IpeIMETOB, B TOM 4YHCIE U
«XUMHN.

Hns oOywatomumxcst ¢ 3IIP, Tak ’ke, Kak M JUII HOPMAaTHUBHO pPa3BHUBAIOLIMXCS
CBEPCTHHUKOB, OCBaWBAIOLUIMX OCHOBHYIO OOpa3oBaTelbHYI0 MpOTrpamMMmy, JIOMUHHUPYIOLIEE
3HaYeHHE NPUOOPETAIOT TaKue yeau, Kak:

* hopMUpPOBaHNE WHTEIJIEKTYalbHO PA3BUTOM JINYHOCTH, TOTOBOM K COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY MPHHSATHIO PELICHUH, CIOCOOHON aAanTHPOBAThCS K OBICTPO MEHSIOLUIMMCS
YCIIOBUSIM JKU3HH;

" HalpaBJIEHHOCTh OOYy4eHUs Ha CHCTEMAaTHYeCKoe MPHOOLIEHHE Yydalluxcs K
CaMOCTOSITENIbHON MO3HABaTENbHOM JESATENIbHOCTH, HAy4YHbIM M MPAKTUYECKUM METOoAaM
MO3HaHUs, POPMUPYIOIIMM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUH;

= o0ecrieueHre yclIoBHil, CIOCOOCTBYIOIIUX MNPUOOPETEHHIO OOYYarOIMMUCS OIbITa
pa3sHOOOpa3HOM NeATETbHOCTH, MO3HAHUS M CaMOIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HaUE€HUE JJIs1 PA3IMYHBIX BUIOB JAESITEIbHOCTH;

= hopMHpOBaHUE YMEHHH OOBACHATH M OLIEHUBATh SIBICHHS OKPYXKAIOLIEr0 MHpa Ha
OCHOBaHWU 3HAHUH U ONBITA, OJYYEHHBIX NPU U3YUYCHUH XUMUU;

= popmupoBaHuEe y OOyyaromMXcs TyMAaHUCTUYECKHX OTHOILEHHWH, IOHUMaHUS
LEHHOCTH XMMUYECKUX 3HAHUHN JUIsl BBIPAOOTKU 3KOJIOTMYECKU 1I€JIECO00pPa3HOro MOBEACHUS B



OBITY M TPYIOBOH JEATENIBHOCTH B LENAX COXPAHEHHS CBOETO 3J0POBbS U OKpYXKarolen
MIPUPOJTHON CPEIBI;

"pa3BUTHE MOTHBAIMM K OOYyYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCIIMTAHHUIO HA OCHOBE YCBOCHHS OOILEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY HPOQHIIS M HAPABICHHOCTHU JalbHEeHIIero o0y4eHusl.

Kypc HampaBiieH Ha pemieHue CIeQyIIIUX 3a0ai, OOECHEUMBAIOIIMX peaTU3alHIo
JMYHOCTHO-OPUEHTUPOBAHHOTO M JIEITEIBHOCTHOTO TOAXOJOB K OOYYCHHIO XHUMHHU
oOyuatomuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUS:

* popMHpOBaHHE TEPBOHAYAIBHBIX  CHCTEMATU3MPOBAHHBIX  MPEJCTABICHUH O
BEIIECTBAX, HMX INPEBPAIICHUAX M MPAKTUUYECKOM MPUMEHEHUU; OBJIAJICHHE MOHITHIHBIM
anmapaTroM ¥ CUMBOJIMUYECKUM SI3bIKOM XMMUHU;

" OCO3HaHHE OOBEKTHUBHOW 3HAUMMOCTH OCHOB XHMHUYECKOM HayKh Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUECKUX MPEBPALICHUH HEOPraHMYECKUX M OPTaHUYECKUX
BEIIECTB KAaK OCHOBbI MHOTHUX SIBICHHH JKMBOM M HEXHBOW NPUPOABL; YIIyOleHue
NpPEACTaBICHUI O MaTepUATbHOM EAUHCTBE MUPA;

® OBJIaJICHHE OCHOBAMHU XMMHYECKOIl I'DaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U
00BEKTUBHO OIICHUBATH YKM3HEHHBIC CUTYAIH, CBSA3aHHBIE C XUMHUEH, HaBBIKAMU O€3011acHOTO
oOpailieHus: ¢ BEIIECTBAMH, UCTIOJIb3yEMbIMH B TIOBCETHEBHOM KM3HU; YMEHHEM aHAIU3UPOBAThH
U IUIAHUPOBATh SKOJOTMYECKH O€30IacHOE IOBEJACHHE B ILEJIAX COXPAHEHHUS 310pOBbS U
OKpY’Karollel cpebl;

* hopMHpPOBaHUE YMEHHMU YCTAaHABIMBATh CBS3H MEXKIY pEalbHO HAOII0IaeMbIMU
XUMHUYECKUMHU SBJICHUSIMH U MIPOLECCAMU, TPOUCXOIIIMMHA B MUKPOMHUPE, OOBSICHITh PUUMHBI
MHOTOOOpa3usi BEIIECTB, 3aBHCHUMOCTh HX CBOWCTB OT COCTaBa M CTPOCHHUS, a TaKKe
3aBHCHUMOCThH IPUMEHEHUS BEIIECTB OT UX CBOUCTB;

" IpuoOpeTeHNe ONbITAa HCIOJIB30BAHUA PA3IWYHBIX METONOB H3YYCHHUS BEIECTB,
HAOJIOIEHNUS 32 UX MPEBPALICHUSIMU [IPH MPOBEACHUN HECTIOXKHBIX XUMHUECKHUX SKCIIEPHUMEHTOB
C UCIOJIb30BaHUEM J1a00paTOPHOro 000pYyA0BaHUS U IPUOOPOB;

* hopMupOBaHHE TPEACTABICHUNH O 3HAUEHUHM XUMHUYECKOW HAyKH U PEIICHUU
COBPEMEHHBIX JIKOJIOTHYECKHX MPOOJIEM, B TOM YHCIIEC B MPEAOTBPAIICHWH TEXHOTCHHBIX M
JKOJIOTUYECKUX KaTacTpod.

OcobennocTu 0T0OOpa U aJaNTAlMU Y4eOHOT0 MaTepHaJia 0 XUMHH

OOyuenne ydyeOHOMY mpeAMETy «XHUMHs» HEO0O0XOAUMO CTPOUTh Ha CO3JaHHUU
ONTUMAIIFHBIX YCIIOBHW MJISi YCBOGHHUSI TpOrpaMMHOro Mmarepuana oOywarommmucs ¢ 3I1P.
Bonbiioe BHMMaHUE AOIKHO OBITH YAEIEHO OTOOPY yuyeOHOro marepuana B COOTBETCTBUU C
NPUHIUIIOM JOCTYMHOCTH TIPH COXpaHEHWW oO0miero 0a3oBoro ypoBHA. OH JODKEH TI0
COJIepKAaHUIO U 00beMy OBITh aJanTHPOBAaHHBIM A5 oOyuatomuxcs ¢ 3[IP B cooTBeTcTBUM C UX
0coObIMU  00pa3oBaTeNbHbIMU TOTpeOHOCTSIMU. ClieqyeT OOJEeryuTh OBJIAZICHHE MAaTepHalioM
oOyuatomumucst ¢ 3IIP mocpencTBOM €ro AeTalbHOTO OOBACHEHHS C CHUCTEMaTHYECKUM
MOBTOPOM, MHOTOKPATHOM TPEHHPOBKOH B NMPHUMEHEHHH 3HAHWH C WCIOJIH30BAHHWEM IPHEMOB
QITOPUTMU3ALUHI U BU3YAJIbHBIX OMOpP, 00y4eHHs CTPYKTYPUPOBAHUIO MaTepHara.

Bonbiioe 3HaueHue Juisi MOJHOLIEHHOTO YCBOEGHMsI yUeOHOr0 MaTepuana UMEEeT ornopa
Ha MEXIIpeIMETHbIE CBSI3M BOIIPOCOB, M3Y4YaeMBIX B JaHHOM Kypce, C TaKUMHM Yy4eOHBIMHU
npeameramu kak «I eorpadusy, «Puszuka», «buonorusy». [To3Bossist paccMaTpuBaTh OJIUH U TOT
*Ke y4eOHBI MaTepuall ¢ Pa3HbIX TOUEK 3PEHHsI, MEXIIPEIMETHBIE CBSI3U CHOCOOCTBYIOT €ro
JyYIIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY 3aKPETUICHHUIO MOJTyYSHHBIX 3HAHUH U MPAKTHYECKUX
YMEHMMH.

[Ipy mOATOTOBKE K ypOKaM YUYUTENb JOJDKEH IPerycMOTpPeTh (HOpMUpOBaHHE Y
o0Oyyaromuxcsi yMEHHUH aHalu3upoBaTh, CpPaBHHUBATh, 0000IIATh M3y4aeMblii MaTepual,
IUTAHUPOBATh MPEJCTOALIYI0 padoTy, OCYILECTBISATh CaMOKOHTPOJb. Heo0XoaumMo MOCTOSIHHO
CJIEZIUTD 32 MPAaBUIBHOCTBIO peueBoro opopmieHus Bbicka3biBaHuil ooydatonuxcs ¢ 3I1P.

B cBsa3u ¢ ocoOeHHOCTAMH TIOBENEHUsAU JAesTenbHOoCcTH oOydaroruxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPIaHU30BAaHHOCTh) HEOOXOIUM CTPOXKAMIIUIT KOHTPOJIb COOIIOAEHUS
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OpaBUI TEXHUKH OE30MaCHOCTH TPU MPOBEACHUHM J1a0OPaTOPHBIX pPabOT B XHMHUYECKOM
KaOuHeTe.

IIpumepHble BUABI AesaTeabHOCTH o0y4aomuxcs ¢ 3I1P, o0yciioBiieHHbIE 0cO0BIMH
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMH M O00ecleYMBAKIIHE OCMBICICHHOE OCBOCHHE
coJep:xkaHuM 00pa30BaHus MO NMpeAMeTy «XUMU»

Conepxanne BUIOB JesTenbHOCTH oOydaromuxcsi ¢ 3[IP Ha ypokax Xumuu
ompenensercss HX O0coObIMH  oOpa3oBarenbHbBIMH — moTpeOHOCTsAMHU. [lomMumMo  mHpoOKO
ucrnonb3dyemMbix B OOIT OO0 ob6mux st BceX 00yJarolmuxcsi BHJIOB JIEATCILHOCTH CIEAYET
YCHJIUTh BHJIBI JICATEIBHOCTH, CHEHU(PUYHBIC IS JAHHOW KATerOpUU OOYYArOIIUXCS, s
o0OecrieueHrss OCMBICIIEHHOTO OCBOCHHS COJepKaHUs 00pa3oBaHUs IO MPEAMETYy: YCHUIICHUE
IPEIMETHO-IIPAKTUYECKON AESITEIbHOCTH C AKTUBU3ALMEW CEHCOPHBIX CHCTEM; UYEpeIOBaHHE
BUJIOB JIEATEIHHOCTH, 33J€HCTBYIOIIUX PA3INYHbIE CEHCOPHBIE CUCTEMbI; OCBOCHHE MaTepuaa ¢
OMOpOM Ha  aIrOpUTM;  «IIOLIArOBOCTH» B  H3YYEHMM MaTepuaja; HCIHOJIb30BaHUE
JOTIOTHUTEILHON BU3yaJIbHOM OMOPHI (TIaHbl, 00pa3Lbl, CXEMbI, MIA0JIOHBI, OTIOPHBIE TAOJIHUIIBI).
Jnst pazButus y oOydarommxcsi ¢ 3[IP ymenus nenath BBIBOABI, (OPMUPOBAHUS T'PAMOTHOTO
pPEUeBOro BBICKA3bIBAaHUS HEOOXOAMMO HCIOJB30BaTh OMOpHbIE ciioBa M kiume. Ocoboe
BHUMaHHE CIIEAYeT YACTUTh OOYUEHHIO CTPYKTYPUPOBAaHHMIO MaTepuaia: COCTaBJICHUE
PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBJICHHME TaOJHI], COCTaBJICHHE KiIacCU(PHUKAIUU C
0003HaYCHHBIMU OCHOBAHUSMU JIJIsl KJIaCCH(DUKAIINU ¥ HATIOJIHEHUE VX IPUMEPaMH U JIp.

Temarnueckas u TepmuHosOornyeckas jekcuka coorsercrsyer OOIT OOO.

st oOyuarommxcst ¢ 3[1P cymiecTBeHHBIMU SBISIFOTCS PHUEMBI paOOTHI C JIEKCHYECKHM
MaTepuaioM Mo mnpeamery. lIpoBoautcs croernuanbHas paboTa MO BBEACHUIO B AKTHUBHBIN
CJI0Bapbh OOYyYaroLUXCsl COOTBETCTBYIOLIEH TEPMUHONIOIMU. M3ydaemble TEpMHUHBI BBOJSTCS Ha
MOJIMCEHCOPHOM OCHOBE, o00s3aTelbHa BU3yalbHas MOIIEPXKKA, aJIrOPUTMBI pPaOOTHI C
OIIpe/IeNIEHUEM, OIIOPHBIE CXEMBI JJISl aKTyaJIM3alllui TEPMUHOJIOTHH.

MecTo yyeOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®denepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO 00111ero 00pazoBaHusi yueOHbIN NpeaMeT «XUMHUS» BXOAUT B MPEIMETHYIO 00JIacTh
«EcTecTBeHHOHAYYHBIE MPEIMETHI» U SBIISACTCS 00sS3aTEIIbHBIM ISl H3YUYCHHS.

Y4eOHbIM TIIaHOM Ha €€ u3yueHue oTBeeHO 136 yueOHBIX YyacoB — 10 2 4 B HEJENIO B
8 1 9 kmaccax COOTBETCTBEHHO.

Copepxanne ydeOHOTO mpenMera «XUMHS», MPEACTaBIeHHOE B pabodeil mporpamme,
cootBercTByeT ®I'OC OOO, pazpaborano ¢ yuerom [IpumepHOil OCHOBHOI 00pa3oBaTebHON
IpOTrpaMMbl OCHOBHOTO 0011er0 00pa30BaHus MO y4eOHOMY MpeIMeTy «XHUMHUs», COOTBETCTBYET
[TpumepHOI ananTUPOBAaHHOM OCHOBHOW 00pa30BaTEIbHOM MpPOrpaMMe OCHOBHOI'O OOILEro
o0pa3oBaHus 00yyaronmxcs ¢ 3a7epkkoit ncuxudeckoro pazsutus, AOOIT OO0 ans yyammxcs
¢ 3[IP MBOY «OOII Ne 33».

COJAEP KXAHUE YYEBHOI'O ITPEJIMETA «XUMMUSI»

8 KUJIACC

IlepBoHaya/IbHbIe XMMUYECKHE TOHITUSA

[Ipenmer xumuu. Poav xumuu 6 ocuzHu yenosexa®. Tena u BemiecTBa. Pu3nueckue
CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. YucToie BelecTBa
u cMmecu. CriocoOwl pa3nenenust cmeceil. [IpaBuna Ge3omacHOro oOpalieHus: C BEIIeCTBAMHU U
nabopaTopHbIM 060pynoBaHueM. [Ionsamue 0 Memooax no3HAHUSA 8 XUMULU.

ATOMBI M MOJEKYyNIbl. XHWUMHUYECKHE OJIEMEHTHl. 3HaKH (CHMBOJBI) XHUMHUYECKUX
anemMeHTOoB. OTHOCUTENbHAs aroMHas wmacca. [IpocTele W CIOXHBIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuuaeckasi ¢opmyrna. BaleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH

1
3IICCB " Jajnee KypCuBOM O603Ha‘-ICHBI TEMbI, H3YYCHNUE KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IIJIaHE.
Ienaror caMoCTOSATENBHO OTPEALIAET 00BEM H3yIaeMOTO MaTepHaa.
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nocmosauncmea cocmasa eewjecme. OTHOCUTENbHAsE MOJIEKYJspHas Macca. MaccoBass 1ois
XUMHYECKOIO 3JIEMEHTA B COCIMHEHUH.

OU3NYECKUE U XUMUYECKUE SIBJIICHUSA. XUMHUYECKass peakuus. [Ipu3Haku XHUMUYECKHUX
peakuuii. YpaBHEHHS XMMHYECKHMX peakUud. 3aKOH COXpPAaHEHUsT MacChl BELIECTB.
Knaccudukanus XuMHUECKUX peakinii (COSIMHCHHUS, PA3I0KCHIS, 3aMEIIIEHUS, OOMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, ¢ MpaBuiiaMu paboThI B
nabopatopuu ¥ ipuéMamu o0palieHus ¢ J1a00paTOPHBEIM 000PYIOBAaHUEM; H3YyUCHUE U OITMCAHHE
bu3nyecKux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEUIECTB; HabMoeHne (hr3nueckux (TUiaBieHue
BOCKa, TasHUE JIb/1a, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUs BOJIbI) U XMMUYECKUX
(ropeHue cBeuM, MpPOKAJIMBAHWE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE Mella C KHUCIOTOMN)
SIBJICHUH, HAOIO/ICHNE U OINMCAHUE MPH3HAKOB MPOTEKAHHUs XMMUYECKUX PEAKLUi (pazioxKeHue
caxapa, B3auMO/JICIICTBHE CEPHOI KHUCIIOTHI € XJIOPUAOM Oapus, paznoxkeHue ruapokcuaa meau (1I)
IpU HArpeBaHWU, B3auMOJIEHCTBHE kene3a ¢ pactBopoMm coy memu (I1));u3ydenue croco6oB
paszieneHus cmeced (C TOMOIIBIO MarHUTa, (QWIBTPOBAHHE, BBIAPUBAHUE, IUCTUILISALMS,
xpomaTorpadust), IpoOBEJCHUE OYUCTKH MTOBAPEHHOW COJIM; HAOIIOIEHNE M OMHMCAHUE PE3yJIbTaTOB
MIPOBEJCHUS OIbITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsSI MAacChl; CO3/IaHUE MOJIEIECH MOJIEKYI
(ILIapOCTEPIKHEBBIX ).

BaHeiiiiue npeacraBuTe/IM HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 35eMeHT U IPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoaa B npupoze, GU3NYecKue U XUMMUYECKHe CBOMCTBA. Peakiuu ropeHus
IOPOCTBIX M CIOXHBIX BemecTB. CrnocoObl MOIy4eHHs Kuciaopoga B Jjaboparopuu u
npomviuiienHocmu. Ilpumenenue kucnopoja. [loustue o0 okcuaax. KpyroBopot kuciopoga B
npupoje. 0301 — aniiomponHas MOOUpUKayus KUCI10pood.

Tennoeoui 3¢hghexm Xxumuueckou peaxyuu, mepmMoOXuUMUdecKkue YpasHeHus, 5SK30- U
OHIOTEPMUYECKUE peaKUuu. Tonaueo: y2oniv U MemaH. 3azpsA3HeHue 6030yXd, YcuieHue
NAapHUK08020 3¢hchexma, paspyuienue 030H08020 CJlOA.

Bogopon — nanemeHT u mpocroe BemiecTBo. HaxoxkieHue BoJOpoAa B IPUPOJIE,
dbusznueckue M XHMMHUYECKHME CBOWMCTBA (HAa MpHUMEpPE B3aWMOJCUCTBUA C HEMETaIaMH H
OKCHJAMU METAJJIOB), IPUMEHEHUE, cnocobbl noayuenus. [1oHsITHE 0 KUCIOTaX U COJISX.

KomnyectBo BemiectBa. Monbs. MomnsipHas macca. 3akoH ABoraapo. MossipHblii 00bEM
ra3oB. Pacuersl nmo xumuueckoir opmyse. PacueTsl MaccoBOi A0 XMMHUYECKOTO 3JIEMEHTa B
COE/IMHEHUH, KOJMYECTBA BEIIECTBA, MOJIIPHOW Macchl, MOJISIPHOIO o0bema ra3oB. Pacuérsl mo
XUMHYECKUM YPaBHEHUSIM.

Qusuueckue ceoticmeéa 600vl. Boma. Ee cocrtaB, cTpoeHMe U MOJEKynbl. Boda kak
pacmeopumens. PacTBOpbl. [lonamue 0 HacvluyeHHviX U HeHacblueHHbix pacmeopax. Ilonamue
pacmeopumocmu eeujecms 8 gode. PacueT MaccoBOi J0JM BElIeCTBAa B pacTBope (MPOICHTHAS
KOHIeHTpanusi). MaccoBass J0Js BellecTBa B pacTBope. Xumuueckue ceolicmea 600vl
(paznooicenue, peakyuu ¢ Hampuem, OKCUOOM Kanvyus, oxcuoom cepvl (INV) peaxyuu c
Memaniamu, KUCIOMHLIMU U OCHO8HbIMU oKcuoamu). [lonamue 06 ocnosanusix. Pons pacmeopos
6 npupode u 8 KHcuznu yenogexka. Kpyeoeopom 600wl 6 npupooe. 3arpsi3HEHHE MPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BO/I.

Baxkneiimume kiiaccel HeOpraHudeckux coeanHeHui. Knaccudukanus HeopraHuYecKux
coenquHeHuil. OKcuIbl: cocTaB, Kiaccupukanus (KUCIOTHBIE, OCHOBHBIC, amgpomephbie,
Heconeobpazyiowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma (1)), nomenxnamypa.
Ilonyyenue u XUMUYECKHE CBOMCTBA OKCHJIOB (B3aMMOJEHCTBHE C BOJOH, KHCIIOTaMH,
nienouamu). OcHoBanuda. Knaccudukanust ocHoBaHUM: HIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Howmenxknarypa ocHoBanuii. duzndeckre 1 XUMUYECKHE CBOWCTBA OCHOBAHUM (B3aUMO/ICHiCTBHE
C OKCHJIaMU HEMETAJUIOB, KUCIIOTaMH, COJISIMU). [lonyyenue ocHosanuii.

Kucnotel: cocraB, kiaccupukanus, HOMEHKIATypa, (U3UUECKHE U XUMHYECKHE
CBOICcTBa (B3aMMOJEHCTBUE C METallaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHMUSIMH, COJIIMHU, Ha
pUMepe COJSTHOM M CEepPHOM KHCIOT), cnocobwl nonyuenus. Psn aktuBHoctu Mmetaimno H. H.
bekerora. Conu (cpeaHue): HOMEHKJIATypa COJIEH, cnocoObl noayuenus, B3auMOJCHCTBIE COJeH
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C MEeTaJJlaMH, KUCJIOTaMU, IIeJI0YaMH U COJISIMU, TPUMEHEHUE.

[TonsTre 06 ampoTEPHBIX THAPOKCUIAX (HA MPUMEPE IUHKA U ATIOMUHUS). XUMUYEeCKUe
ceoticmea (83aumooeucmeue ¢ KUCIOMAMU U WET0UaAMY, PA3lodCeHue Nnpu HAazpesanuu) u
noJyueHue.

['eHernueckas CBsI3b MEKIy KJIacCaMM HEOPraHMYECKUX COCIMHEHUU. |'eHeTmuyeckue
PAIBL.

XUMUYECKUN SKCHEPUMEHT: KaueCTBEHHOE OIPECICHUE COJCpXKAHUs KUCIOpoAa B
BO3/yX€; MOJyYEHUE U U3YUYECHHE CBOMCTB KHUCIOPO/1a; HaOII0IeHNE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUSI M IPEKpallleHHs] ropeHus (1oxkapa); 03HaKOMJICHHUE C
o0Opa3liaMu OKCHUJOB M ONHMCAHHE HMX CBOWMCTB; MOJyYeHHE W M3y4YCHHE CBOMCTB BOAOPOIA
(ropenue); HaOMIOIeHUE 0OPA3IOB BELIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBAaHHE OCOOCHHOCTEH
pPacTBOpPEHMSI BELIECTB C PA3JIM4YHOW PpPaCTBOPUMOCTBIO; IPUTOTOBIIEHHE PacTBOPOB C
onpeAecséHHON MacCOBOM JOJIEN paCTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBUE BObI C METAJIIaMU
(HaTpueM U KajbleM) (BO3MOXKHO HCIOJB30BaHUE BUJCOMATEPHAJIOB); OIpe/eiIeHHE
pacTBOPOB KHUCJIOT M MIEJNOYeH C TOMOINBI0 HMHIUKATOPOB; HCCIEJOBaHUE 00pas3IoB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HAOIIOACHUE U3MEHEHHSI OKPACKU UHIUKATOPOB
B pacTBOpax KHUCJIOT W IIejoue; m3ydeHue B3aumojenctBus okcuna meau(ll) ¢ pacrBopom
CEpPHOM KHUCJIOTHI, KUCIOT C METAJUIaMH, PEAKUUN HEUTpaIU3aluy; MOJy4Y€HUE HEPACTBOPUMBIX
OCHOBaHHWH, BBITECHEHHE OJHOIO MeTayla JpPYrUM U3 pacTBopa COJIM;, peUIeHUe
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «Ba)xHelme KjIacchl HEOPraHMUYECKUX COSUHEHUN».

IMepuonuueckuii 3akon u Ilepuoanyeckasi cucrema xumnueckux 3i1ementon /1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[lepBble MONBITKM KIACCH(PUKAIUU XUMHYECKHX dJ1eMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEITOYHO3EMEIbHBIE METAJUIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
Dnemenmol, Komopule 0o6pazyrom ampomepvie OKCUObL U 2UOPOKCUODI.

[lepnonnueckun  3akoH. llepuogmyeckas cuctemMa  XUMHUYECKHX  JJIEMEHTOB
. 1. MenneneeBa. KopoTkonepuonnas u oaunnonepuoonas Gopmel Ileprogndeckoit cucteMbl
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepumoapt u rpynmbl. PU3HMYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. HMzomonwsi. OnekTpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX dJIeMEHTOB [leprnoanyeckoil cucTemsl
H. . MenngeneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA [0 €ro IMOJO0KEHUIO B
ITepuoanueckoint cucreme /. 1. Menneneena.

3akonomepHocmu  uU3MeHeHUs CBOUCME JIeMEHMO8 MAlblX NePUoO08 U 2lAGHbIX
nOO2PYNN, 8 3A8UCUMOCMU OM AMOMHO20 (NOpsOK06020) Homepa 3nauenue llepuoouueckoeo
3axkona u Ilepuoouueckoti cucmemvl XUMUYECKUX INEMEHMO8 OJisl PA36UMUSL HAYKU U NPAKMUKU.
. U. Menoeneeg — yuénwiii u epaxcoanu.

Xumuueckasi  cBsizb.  KoBasieHTHas ~ (mojisipHas W HEMOJSIpHAsi)  CBS3b.
DnekmpoompuyamenbHOCMb amomMo8 XUMuieckux snemenmos. VlonHas cBs3b.

Crenenp  okucienus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE —peakiuu. [Iporecch
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUN DKCHEPUMEHT: M3YYCHHE OOpa3IOB BEIICCTB METAIJIOB M HEMETAJJIOB;
B3aUMOJICMCTBUE TUJIPOKCUAA LIMHKA C pPACTBOPAaMHU KHUCIOT U HIEIOYEH; MPOBEIECHUE OMBITOB,
WJUTFOCTPHUPYIONTUX TPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOpEHHE, PEeaKIun
Pa3NoXKEeHUs], COETUHEHNUS ).

MexnpeamerHblie CBA3H

Peanuzamusi MeXnpeaMETHbIX CBA3€H MNpU M3YYEHHMM XUMUM B 8  Kjacce
OCYIIECTBIISIETCS Y€pe3 HCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W
MOHSTUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAyYHBIH (DaKkT, TUMOTE3a, TEOpHs, 3aKOH,
aHajgu3,  CUHTE3,  Kilaccuukanus,  MEPUOJAUYHOCTh,  HAONIOJCHHWE,  IKCICPHUMEHT,
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MOJICTTMPOBaHKE, H3MEPEHHE, MOJICIb, SIBIICHUE.

@dwusnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIWA, H30TOIIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, TelO0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (DU3MUYECKUE BEIMYHMHBI, SIAWHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3BE361, ComHIIe.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE IOPOJBI, TIOJIE3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

Ilepnonnyeckuit  3akoH.  llepmonuueckas  cucreMa  XMMHYECKMX — DJIEMEHTOB
J. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XUMMUYECKUX
JJIEMEHTOB IIEPBBIX TPEX IEPUONOB, KalMs, KalbliUd M HMX COCIUHEHUM B COOTBETCTBUM C
II0JIOKEHHUEM 3JIEMEHTOB B [leproanyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUIBl XMMHUYECKON CBA3H. THIIBI KPUCTAIUIMYECKUX PEMIETOK,
3a6UCUMOCMb CBOUCME BeUeCmea Om Muna KPUCMAaiiuieckou peuémrku u 6uoa XUMu4ecKkou
CBA3U.

Knaccupukanuss ¥ HOMEHKIIaTypa HEOPraHWYECKHX BEIIECTB (MEXAyHapoIHas W
TpUBHMAJbHAsA). XUMHUECKHE CBOMCTBAa BELIECTB, OTHOCALIMXCS K PAa3JIMYHBIM KJlaccaM
HEOPraHMYECKUX COEANHEHUMN, TeHETUYECKasl CBSI3b HEOPraHUUECKUX BEILECTB.

Knaccudukanus XuMHUUECKMX peakUMH 10 pPa3IMYHbIM INpU3HaKaM ([0 YUCIY U
COCTaBYy YYacTBYIOUIMX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY (P (EKTY, 10 N3MEHEHHIO CTETIeHEeH
OKHCIIEHUS] XUMUYECKHUX 3JIEMEHTOB, 110 00pamumocmu, no yuacmuio Kamaiuzamopa). JK30- U
SHIO0TEPMHUUECKHE PEAKLUU. Tepmoxumuieckue ypasHeHusl.

Ilonamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeoOpamuMulX xumudeckux peakyusx. llonamue o0 20MO2eHHbIX U 2eMepO2eHHbIX PeaKYUsX.
Ilonamue o xumuueckom paenogecuu. Cmewjenue Xumuuecko2o pasHogecus. Dakmopeol,
6nUAIOWUE HA CKOPOCHb XUMUYECKOU PeaKyu U NOJIOICEHUE XUMUUECKO20 PABGHOBECUS.

OKUCIINTENbHO-BOCCTAHOBUTEINIBHBIE PEAKIMH, 3JIEKTPOHHBIA OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3IEKTPOTUTUYECKONW JUCCOLUMALMHU. JIEKTPOJIUTHYECKAs AUCCOLUALIMS.
ONEeKTPOIUTHl U HEINEKTponuThl. KaTuoHbl, aHMOHBI. Mexanusm ouccoyuayuu eeujecme ¢
DA3TUYHBIMU  8UOamMUu xumudeckou ceasu. llonamue o cmenenu Ouccoyuayuu. CuiabHBIE U
cy1a0ble 3JEKTPOITUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus IPOTEKaHUs peaKIIMi HOHHOTO OOMEHa /10 KOHIIA.
IlonHble M COKpALIEHHBIE HWOHHBIE YpPaBHEHHsA peakuuid. XHUMHUYECKHE CBOMCTBA KHUCIOT,
OCHOBaHMH W cojled B CBeTe MpeJCTaBlIeHHH 00 anekTpoiauThdeckol auccoumanuu. Cpena
pactBopa. KauecTBeHHbIE peakliuy Ha KATUOHBI U aHUOHBI: XJIOpU-, OpOoMU -, HOIUA-, CYIb(aT-
, kapOoHaT-, cwiuKar-, QocdaT- aHUOHBI;, TUAPOKCHI-MOHBI; KaTHOHbI aMMOHMs, MarHus,
KaJbplusl, allOMUHUSA, kene3a (2+) u (3+), Meau (2+), UMHKA, NPUCYTCTBYIOUINE B BOJHBIX
pacTBopax.

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMHU KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMETAJUIOB (rpaduTa U anMmasa), CJIOKHBIX BEIIECTB
(xJ0pHuaa HaTpUs); UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKui OT BO3JEHCTBUS
pa3nUUHBIX (DAaKTOPOB; HCCIEAOBAHME HJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, Ipolecca
JTUCCOIMALMU  KHUCIIOT, IIenoyeil MW cosnedl (BO3MOMKHO UCHOJIBb30BAaHUE BHUIEOMATEPHAIIOB);
NPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOMIMX TNPU3HAKU IPOTEKAHUS pEaKIHii HMOHHOTOo OOMeHa
(oOpa3oBaHuEe oOcaJka, BbIIENEHUE Ta3a, 00pa3oBaHME BObBI); OIBITOB, WJLIIOCTPUPYIOIINX
OpUMepbl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, peakUuu pa3IokKeHHUs,
COEIMHEHUS); pacro3HaBaHHE HEOPraHMUYECKHUX BEIIECTB C MOMOUIbI0 KaYeCTBEHHBIX peaKiuil
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Ha MOHBI; pEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX coeJHHEHHSA

OOmas xapakrepucTtuka ranoreHoB. OCoOCHHOCTM CTPOCHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKME CBOMCTBAa Ha IpUMepe Xjopa (B3aMMOAECHCTBHE C METajllaMd, HEMETalllaMu —
BOJIOPOJIOM U KHUCIIOPOJIOM, wenouamu). XiaopoBonopold. CoisHas KHUCIOTa, XUMHUYECKHE
CBOWCTBA, noiyyeHue, IpUMEHEHUE. [lelicmeue xa0pa u Xiopoeooopooa Ha OP2aHU3M 4eioeexd.
Baxneimme XJ10pupl 1 UX HaX0XKICHUE B IPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB
KHCJIOPOJIa ¥ Cepbl. XapaKTEPHbIE CTENIEHU OKUCICHUS.

Crpoenne u (U3NYECKUE CBOMCTBA MPOCTBHIX BEUIECTB — KHUCIOPOJAa M  CEpBHI.
AmnoTponHele  MOAM(HUKAIMM  KUCIOpOJa W cepbl. XUMHYECKHE CBOWCTBAa  Cepbl
(B3auMmonelicTBUE €  HememaniamMu  —  BOJOPOAOM M KHCIOpPOAOM,  MeTajljlaMy,

KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoll kucromamu). CepoBOAOPO: CTpoeHue, hu3niecKue
U XUMHUYECKHE CBOWCTBAa (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHUIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasl KHCIIOTa: (U3NYECKHE U XMMHYECKHE CBOICTBa
(o0mume u crierududeckue). Coin CepHOM KHUCIOTHI, KAYSCTBECHHAS] PEAKIUsl HA CYyIb(aT-HOH.
CepHucTasi KHCIOTa. Xumuueckue peakyuu, nexcawjue 8 OCHO8e NPOMBIULIEHHO20 CNnocoba
nonyuenus ceprotl kuciomsel. Haxoxaenue cepel U e€ coenuHeHuid B npupoxe. llpumenenue
CEpbI U €€ COSANHEHUI B OBITY U B IPOMBIIIJICHHOCTH. XuMuueckoe 3azpsa3Herue okpyicaoueli
cpeobl cOeOUHEHUAMU Cepbl (KUCTOMHbLE Q0XCOU, 3A2Ps3HeHUue 8030YXd U 8000EMO8), CnocoOb
€20 npedomapaujeHus.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTpPOEHHSI aToMOB
azoTa u (hocdopa, XxapakTepHbIe CTEIIEHU OKHCIICHUSI.

A30T, pacmpocTpaHeHHWe B Tpuponae, (u3HUecKHe W XHUMHUYECKHE CBOHCTBA
(B3auMOJICHCTBME C METAIaMHd M HEMEeTalJIaMH - KHCIOpPOJIOM M BoAopoiom). Kpyrosopot
azora B Mpupoje. AMMHUAK: (PU3NUECKHME M XUMHUYECKHE CBOWCTBA (OKUCIEHWE, OCHOBHBIC
CBOIICTBa BOJJHOTO pacTBOpa), nonyuerue u npumeHenue. Coiar aMMOHUS: COCTaB, (U3HUECKUE U
XUMHYECKHE CBOWMCTBa (pa3joXKeHHWe, B3aUMOJCHCTBHE CO IIEI0YaMH), TPHUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHUSI. A30THasE KUCIOTa, €€ (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (00mmue u cneuuduueckue), noryuenue. Hurpatsl (pasnoxeHue). A30TUCTast KHCIOTA.
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHHS B KadeCTBE MMHEPAIbHBIX YA0OpEHM.
Xumuueckoe 3acps3HeHue OKpyxcaroujel cpeovbl COeOUHEHUAMU aA30Mma (KUCOMHble 00HCOU,
3aeps3HeHue 8030yXd, NO48bl U 6000EMO8).

docdop, artomponusie moouguxayuu gocghopa, GuznyecKkue U XUMUIECKHE CBOMCTBA
(B3auMOJICHCTBUE C METalJIaMH, HEMETaUIaMHU, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU
kucnomamu). Oxcun dochopa (V), oprodhochopHas kucinora: (GU3MIECKHE U XHUMHUUYECKHE
CBOICTBa, nonyuenue. [lonamue o MunepanbHulx Y0obpeHusax: Humpamsol u oocpamei. Ilonamue
0 KomnaekcHvix yoobpenusx. OOIas xapakTepucThka 3neMeHToB [VA-rpynnsl. OcobeHHOCTH
CTPOCHHUSI aTOMOB yIiiepoJa W KpPeMHHsA. BaJleHTHOCTh M XapaKTepHBIE CTENEHH OKHCICHUS
aTOMOB yTJIepoia U KpeMHHMs. PacrpocTpaHeHue yriepojaa B MpHpOJE, XapaKTepHbIE CTENEHU
OKHCIICHHS.

VYraepon, amiorpornHele Moaudukamuu (rpadut, anMas), GU3UUYecKue U XMMUYECKHE
CBOWCTBA  TPOCTHIX  BemIeCTB  (B3aWMOJICHICTBHE ¢  MeTaulaMH,  HEMETaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). AncopOuus. Kpyrosopor yriepona B
npupone. Okcunmel yriepoga, ©ux (HU3WUECKHE W XHUMHYECKHE CBOWCTBA, TOJYYCHHE
U IPUMEHEHHUE, JIeHCTBHE Ha OpPraHM3M YeNIOBEeKa. JKoIo2uyeckue npoobiemvl, CEA3aHHble C
oxcuoom yenepooa(lV); eunomesa enobanrbHo2o nomenjieHus KiuMama, NaApHUKO8wli 3@ gexm.
VYronpHas kucinora M e€ coimu, UX (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, HNOAYYeHUe U
npumenenue. KauecTBeHHas1 peakius Ha KapOoHAT-HOHBI. Vcnonb3oBanue KapOOHATOB B OBITY,
MeIUIIHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

O6mme mpencTaBiaeHUsT 00 OCOOEHHOCTSIX COCTaBa M CTPOCHHUS OPTraHUYECKHUX
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COeIMHEHUH yriaepojia (Ha mpuMepe MeTaHa, STUJIeHa, ITaHOJIa, YKCYCHOM KUCIOTHL. Mx cocmag
u xumuyeckoe cmpoenue. Knaccugurxayus opeanuueckux sewjecms. IloHsiTue o Ouonoruyecku
BOKHBIX BEIIECTBAX: JKHUpax, OelKax, YIJIEBOJaX — M HMX pOJM B KU3HU YEJIOBEKA.
Mamepuanbroe eOUHCMB0 Op2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHU.

Kpemuuii, ero ¢usuveckne u XMMHYECKHE CBOWCTBA (HA MPUMEpPE B3aUMOJICHCTBUS C
MeTaJlJIaMl M HEMeTaJulaMH), nojayuexue u npuMmeHeHue. CoeoduneHusi KpemHusi 8 npupooe.
Obwue npeocmasnenus 06 okcude kpemuusa(lV) u kpemnuegou kuciome. Cunuxkamol,
Quszuueckue u xumuuecKkue ceolcmaea, nojiyyeHue U npumeHerue 8 0vimy, NPOMbIUIEHHOCMU (8
MeOUYUHCKOU, DNIeKMPOHHOU, CMPOUmMenvHou u 0p.). Baocuetiuiue cmpoumenbhvie mamepuaisl:
Kepamuka, cmekio, yemeHm, 6emoH, dicene3obemon. IIpobremsvl 6e30nacHo20 UCNOIb308AHUS
CMpPOUMENbHLIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKUN SKCHEPUMEHT: U3y4YeHHe 00paslloB HEOPraHMYECKHX BEUIECTB, CBOWCTB
COJISTHOM KHCJIOTHI; IPOBEJACHUE KAYECTBEHHBIX PEAKIMHA Ha XJIOPUA-UOHBI W HAONIOJEHUE
MPU3HAKOB HX IMPOTEKaHMS; OMBITHI, OTpaxarouie (U3NUecKrue M XHUMHUYECKHE CBOMCTBa
TaJIOTEHOB U MX COEIMHEHUHN (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPHUATIOB); O3HAKOMIIEHHUE C
oOpa3lamMu XJOpUAOB (TajJoreHU0B); O3HAKOMIIEHHE ¢ O0pa3laMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB); HAOIOIEHUE Tpoliecca OOyrJMBaHUsl caxapa
NoJ JCHCTBUEM KOHUEHTPUPOBAHHON CEPHOM KHCIIOThI; W3YyYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIeHHONW CEpHOW KHCJIOTHI, MPOBEACHHE KAYCCTBEHHOW peakUUW Ha CyJIb(aT-uoH H
HaO0/IeHne TpU3HaKa e€ MpOTEeKaHWs; O3HaAKOMJIEHHE ¢ (U3MYECKUMH CBOMCTBAMH a30Ta,
dochopa W uX coenuHEHUH (BO3MOKHO HCITOJIB30BAHUE BHUICOMATEPUAIOB), OOpa3laMu
a30THBIX U (QochopHbIXx yaoOpeHUil; MOJNydeHHEe aMMHaKka W M3yYeHHUE €ro CBOWCTB;
MPOBE/ICHUE KAUYECTBEHHBIX peaklWii Ha MOH aMMOHHS U (ochar-uoH U U3YUYCHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMO/ICHCTBUE KOHIIECHTPUPOBAHHOMN a30THOM KHCIOTHI C MEIBIO (BO3MOKHO
UCIIOJIb30BAHUE BUJICOMATEPUANIOB); M3YUYE€HHE MOJENEeH KPUCTAINIMYECKUX PEIIETOK ajiMasa,
rpadura; 03HAKOMJICHHE C MPOIECCOM aJCOPOLMH PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM
yIIéM U yCTPOMCTBOM IPOTHMBOIa3a; MOJIYyYEHUE YIJIEKMCIIOTO ra3a M HW3y4eHHUE €ro CBOICTB;
MIPOBEJICHNE KaUeCTBEHHBIX peaklnii Ha KapOOHAT- U CUIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
MPOTEKAHUS; O3HAKOMJIEHWE C TMPOAYKIHUEH CHUJIUKATHOM MPOMBINIJICHHOCTH; PEIICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelne HeMeTaulbl U UX COCIUHEHUS».

MeTtaJuibl M UX COeIMHEHUS

OO0masi xapakTepucTUKa XMMHYECKHUX JJIEMEHTOB — METaJUIOB Ha OCHOBAHHMH HX
nonoxxeHuss B llepmoamueckoi cucreme xumuueckux odnemMeHtoB J[. M. MenneneeBa u
ctpoeHuss aromoB. CrTpoeHue MeTaioB. Meramauuyeckas CBs3b W MeTalIMuecKas
KpUCTAJUINUECKasl PerETKa. DIEKTPOXUMUYECKUN Psil HAMPsKEHUH MeTaioB. Ousznueckue u
XUMUYECKHE CBONCTBa METANIOB (B3aMMOJIEUCTBHE C KHCIOPOJOM, BOJOW, KHCIOTaMH).
Obwue cnocobwl nonyyenus memannos. [lonamue o Kopposuu memanios, OCHOBHblIE CNOCOObI
3awumsl ux om kopposuu. Cniagvl (cmanv, yyeyH, OOpAIOMUHUL, OPOH3A) U UX NPUMEHEHUe 8
ObIMY U NPOMBILUTIEHHOCHU.

[lenounsie MeTawibl: mojoxkenue B [lepuoanueckoii cucreMe XUMHUYECKUX JIEMEHTOB
. . Menneneesa; crpoeHne aroMoB. Haxoxaenue B npupozae. Pusznyeckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlemoyHO3EeMENBHBIE METAJIBI MAarHvil M KaublMil: TonoxeHue B llepuonnueckon
cucreMe xummuueckux sneMeHToB J[. WM. MenpaeneeBa; cTpoeHMe MX aTOMOB; HaXOXIEHUE B
npupozae. OU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelme coearuHEeHUs
KaJblus (OKCUI, THIPOKCHU, CONN). JKécmKrocmb 600bl u cnocodbl e€ ycmpaneHus.

Amomunuil: nonoxkenue B Ilepuogmyeckont cucrteme Xxumudeckux siaemMeHToB /[I. M.
MenieneeBa; cTpoeHUE aToMa; HaXOXAEHUE B npupoje. Puznueckue U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCH/IA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoguyeckoit cucTeMe XUMHUYECKHUX  DIIEMEHTOB
. 1. MenneneeBa; CTpO€HHE aTOMa; HaxoXKJeHue B mpupoje. Pusnyeckue U XUMHUYECKHE
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CBOMCTBA keJe3a (B3auMOJEHCTBUE C METAIIAMU, KUCIOTaMH U COJIAMH ). OKCUbI, TUIPOKCUIbI
u conm xkene3a(ll) u sxeneza(Ill): cocra, cBOWCTBa U noayueHue.

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C OO0pa3llaMH METalIOB U CIUIABOB, UX
bu3NYeCKUMU  CBOMCTBAMH; H3y4YEHHE pPE3yJbTAaTOB KOPPO3UUM METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA KAIBIIUS U HATPUS
C BOJIOM (BO3MOXHO HCIIOJIb30BAHKE BUIEOMATEPHAIIOB); UCCIEA0BAHNE CBOICTB KECTKON BOJBI;
mporecca TOPEeHUs >Keje3a B KHUCIOpoae (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKLIUi HA MOHBI (MarHus, KalablMs, aTIOMUHUS, [IUHKA,
xene3a(ll) u sxenesa(Ill), memu(Il)); HaOMIONEHWME W OMHMCAHWE TPOIECCOB OKPAITUBAHUS
IUIAMEHU HOHAMU HATPHS, Kalnus M Kajdblus (BO3MOKHO HCIOJB30BaHUE BUEOMATEPHAIIOB);
uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHUAA IUHKA; PEIICHUE
9KCIIEPUMEHTANIBHBIX 3a7au 10 TeMe «BajkHel1re MeTaibl U UX COSIUHEHUSD.

Xumusn u okpysycarowan cpeoa

Hoesvie mamepuanvl u mexnonoeuu. Bewjecmea u mamepuansvi 6 no8ceoHesHOU HCUIHU
yenogeka. Xumus u 300poegve. bezonacnoe ucnonvzosanue ewjecme u XUMU4eCKux peaxkyuil 6
ovimy. Ilepsas nomowp npu xumuueckux o0dcoz2ax u ompasieHusx. OCHO8bI 3K0I02UYeCKOU
epamomuocmu. Xumuueckoe 3dazpsizHeHue OKpycaruel cpeovl (npedeibHas 00nyCmumas
koHyenmpayus eeuecme — IJ/[K). Ponb xumuu 8 peuieHuu 9K0102U4ecKux npooiem.

Ipupoounsvie ucmounuxu yeneeo0opo0os (yeoib, NPUpoOHbIll 2a3, Heghmb), NPOOYKMbL UX
nepepabomku, ux poib 8 6bIMmy U NPOMbIUIEHHOCTIU.

Xumuueckuii 3dKCnepumenm: u3ydenue o0OpA3y08 Mamepuanos (Cmekuo, Cniagsl
Memanos, NoIUMepHvle Mamepuasl).

MexnpeamMeTHbIe CBSI3H

Peanm3zamusi MEXIpeIMETHBIX CBSI3¢W TpM  UW3Y4eHWHM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHME KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHATHHA, Tak W
TIOHSITHIA, SBJISTFONTNXCS CUCTEMHBIMU JIJISI OT/JICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHATHSA: HAay4HbIN (DaKkT, TUmores3a, 3aKOH, TEOPHS,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTHUSI, MAaTEPUAIIHI.

®dwusuka: marepus, aToM, 3JCKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJEKYNa, DIEKTPUYECKH 3apsii, MTPOBOAHHUKH, MOIYIPOBOIHUKH,
JUDIICKTPUKH, (POTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUITMUECKas pemETKa, CIUIaBbl, (U3HYECKUe BEIHYUHBI,
€IMHHIIB I3MEPEHHUSI, KOCMHYECKOE TIPOCTPAHCTRO, TUIAHETHI, 3BE3/TbI, COJHIIE.

buonorus: ¢orocuntes, npixanue, 6mochepa, IKocucTeMa, MUHEpAIbHbBIE yI0OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIILHBIC BENICCTBA.

l'eorpadusa: armocdhepa, rumpochepa, MuHEpambl, TOPHbIE TOPOMBI, TOJE3HBIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.

BoinosiHeHHe MPAKTHYECKUX PadoT

IIpy mpoBeaeHMM MpakTHUECKOW pabOThl KaXAbI €e 3Tal  BBINOJHAETCA
oOyuaromumucs ¢ 3I1P Bmecre ¢ yuurenem u moj ero pykoojcTBoM. Ha gocke oGsi3arenbHO
BBIBELIMBAIOTCS MPaBUJIa TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIME AAHHOMY BUAY pabOTHI,
JaeTcsl TpaBWIbHAs 3anuch (opMyn UM yKas3blBaeTcsi Liedb IMpoBeneHus pabotel. [lpu
HEOOXO/MMOCTH JAeTCsl BU3YalbHBIA AITOPUTM BBINOJIHEHUS 3aJaHus. ODTO CHOCOOCTBYET
OCO3HAHUIO 00YYaIOIIMMHUCS BBITIOTHSAEMBIX IEUCTBUI U MOTYYEHHOTO pe3yiIbTaTa.

IIpuMepHbIe KOHTPOJIBLHO-U3MePHUTEIbHbIE MATEPHAJIBI 0 XUMHH

Jlyia opraHu3anuy NpoOBEPKH, ydeTa M KOHTPOJISI 3HaHUN OOYyYaroIIUXCs MO MpeIMeTy
IPEIYCMOTPEHBl KOHTpPOJIbHBIE PAa0OThI, CaMOCTOATENbHbIE pabOTHI, 3a4eThl, MPAKTUYECKHUE
paboTsl, TectupoBanue. OTHIM U3 METOAOB KOHTPOJIS PE3yIbTaTOB 00y4EHHs 00yJaIOIIMXCS C
3[IP sBnsieTcst METOJA IOJIMBAPUATUBHOIO SKCIPECC-TECTUPOBAHUA C KOHCTPYHPYEMBIMHU
orBeTaMH. ET0 OTIMUNTENHLHBIMHU ycpTaMu SABJIAIOTCA OIICPATUBHOCTH, BBICOKAA CTCIICHDB
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WHJUBHlyaJIN3alUM 3HAHWW, CPABHUTEIBHO Majble 3aTpaTbl BPEMEHM U TPyZa Ha IPOBEPKY
OTBETOB OOYJArOIITHXCSI.

Hnst obyuatomxcss ¢ 3[IP Bo3MOkHO wu3MeHeHHE (OPMYIMPOBKH 3aJaHHi Ha
«TIOLIArOBYIO»,  aJanTalys HpeagaraeMoro  oOydaromeMmycss TeCTOBOro  (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepuaia: MCIOJIb30BAaHUE YCTHBIX M NHCbMEHHBIX HHCTPYKLUH, YIPOLICHHUE
JUTMHHBIX CJIOXKHBIX (DOPMYJIMPOBOK MHCTPYKIMH, PEIICHHE C OIMOpPOW Ha aJropuTM, odOpasel,
UCTIOJIb30BaHUE CIIPABOYHON HH(pOpMALINY.

INIAHUPYEMBIE PE3YJBTATbI OCBOEHHS YYEBHOI'O IIPEJIMETA
«XHUMUSI» HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUS

B nenom pesynbrarel ocBoeHus oOydarommmucs ¢ 3[1P yueOHOro mpenmera « Xumus»
JIOJDKHBI COBIIJIaTh C pe3ysbTaTaMu paboyell MporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS.
Hawubosnee 3HauMbIMH SBIISIOTCS:

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHBAIIHS K OOyYSHHIO U TIeJICHATIPABICHHOM MO3HABATEILHON IeATEeIbHOCTH;

YCTAaHOBKA Ha OCMBICJICHHUE JIMYHOTO OIbITa, HAOMIOMCHUNA 32 XHUMHYECKUMU
AKCIIEPUMEHTAMH;

OpHUEHTAIIMS Ha MPaBUJIa HHIWBUYaJIbHOTO U KOJUIEKTUBHOIO 0€3011aCHOTO MOBEICHUS
IIPH B3aUMOJICHCTBUYU C XUMUYECCKIMH BEIISCTBAMU M COSHHCHHSIMH,

MIPaKTUYECKOe U3ydeHue npodeccuit u Tpyaa pa3indyHOro pojaa, B TOM YKCJIE Ha OCHOBE
MIPUMEHEHHUS U3y4aeMOTO MIPEAMETHOTO 3HAHUA (HAIIpUMeEDp, Ja0OPaHT XMMHYECKOTO aHAJIN3a);

yBa)XEHUE K TPYAY U pe3yibTaTaM TPYAOBOH J€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY ITOCTPOCHHUIO JaJbHEHIIEH MHAWBUIYAaJbHON TPACKTOpPUU
o0pa3oBaHMsi Ha OCHOBE OPHEHTUPOBKM B MuUpe Tmpodeccuii U mpodecCroHaTbHBIX
MPEIOYTEHUH, YBOKUTEILHOTO OTHOIIECHUS K TPYY;

OCO3HaHUE CBOETO IMOBEJICHUS C TOYKH 3PCHUS ONACHOCTH WJIM 0€30MacHOCTH I ceOst
WJIU JIJI OKPY’KAIOIIHX;

OCHOBBI OKOJIOTHUECKON KYJIbTYpPBl, COOTBETCTBYIOLIEH COBPEMEHHOMY YpPOBHIO
OKOJIOTHYECKOTO  MBIIUICHUS, TPUOOPETCHUE OIMbITa 3KOJOTHYCCKH  OPHCHTUPOBAHHOMN
MPAKTUYECKON JAESITETbHOCTH B )KHU3HEHHBIX CUTYAIIHIX;

OCO3HAHUE TOCJIEACTBUN U HEMPHUATHE BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHS aTKOTOJIs,
HApKOTUKOB, KYpeHHUs) U UHBIX (hopM Bpeaa it PU3NIeCcKOro U ICUXUYECKOTO 3710POBbSI;

MIPUHATHE PEIICHUN B KU3HEHHOW CUTYyalluM Ha OCHOBE MEpPEeHOCca MOJTYYEHHBIX B XOJI€
0o0y4YeHHUs 3HAHUU B aKTyaJIbHYIO CUTYAIIHIO, BOCIIONHATH JePUIUT UH(DOPMALINH;

TOTOBHOCTh OTOMpAaTh M UCIOJIb30BaTh HYXHYI HWH(OpPMAIMI0O B COOTBETCTBUHU C
KOHTEKCTOM YKU3HEHHOU CUTYaIlUU.

METAINPEAMETHBIE PE3YJIbTATHI

Osnadenue yHugepcaibHoIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CUCHBUAMU:

BBISIBJISTH MPUIWHBI M CIICJICTBHS MMPOCTHIX XUMHUYECKUX SIBJICHUN;

OCYIIECTBIISITh CPaBHEHHE, KIACCU(DUKAIMIO XMUMHUYECKUX BEIIECTB IO 3aJlaHHBIM
OCHOBaHUSIM U KPUTEPUSAM JIJIsl YKa3aHHBIX JIOTHUECKUX OTEPaIlnii;

CTPOUTH JIOTUYECKOE CYXKACHHE II0CJIE MPEABAPUTEIBHOIO AaHAM3a, BKIHOYAIOLIEe
YCTaHOBJICHUE MPUUHNHHO-CIICJICTBEHHBIX CBS3EH;

BBIBIATH  AePUIUTHl  WHGOpMAIlMU, JAaHHBIX, HEOOXOAUMBIX [UIsI  pPEUICHHS
MOCTAaBJICHHOM 3aJ1a4H;

peoOpa3oBhIBaTH HHGOPMAIUIO U3 OJTHOTO BUAA B IPYTOH (TaONUIly B TEKCT H TIp.);

CO3/71aBaTh, MPUMEHATh W MPEOOPa30BhIBATh 3HAKH M CHMBOJIBI, MOJIEIH M CXEMBbI st
pelieHus yueOHbIX U MMO3HABATENBHBIX 33124 ¢ TOMOIIBIO TIEIarora;

C TIOMOIIBIO TIEAArora MPOBOJUTh XUMHUYECKUN OIBIT, HECIOKHBIA dKCIEPUMEHT, IS
YCTaHOBJICHHSI OCOOCHHOCTEH O0O0BeKTa W3y4YeHUs, MNPUUYUHHO-CIEACTBEHHBIX CBSI3eU U
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

C TIOMOIIIBIO MeJJarora Wik CaMOCTOSTENBHO (DOPMYIHPOBaTh 000OIIEHHUS U BHIBOJIBI TTO

12



pe3yibTaTaM MPOBEACHHOTO HAOIIOICHUS, OIIBITA;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMUYECKUX MPOLECCOB U UX MOCIEACTBUS;

UCKaTh WJIM OTOMpaTh HWHPOPMALMUIO WIM JaHHBIE U3 HCTOYHMKOB C YYETOM
peyIoKEHHON yueOHOM 3a/1auu U 3aJJaHHBIX KPUTEPUEB.

Osnadenue yHugeepcaibHolMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpraHM30BBIBATH y4yeOHOE B3aWMOJCHCTBUE B Tpymie (omnpeAensiTs oOIIMe e,
pacnpenensiTh pojiu, JOroBapuBaThes APYT ¢ APYTOM U T. 1.).

C ITOMOILBIO MIE€JAarora Uil CaMOCTOSITENIBHO COCTABIIATh YCTHBIE U MUCbMEHHBIE TEKCThI
C MCIOJIb30BAaHUEM UJUIFOCTPATUBHBIX MaTEPUANIOB JJIsl BBICTYIUIEHHUS IIEpe]l ay IUTOPUEl;

OpPraHHU30BbIBATH YUEOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTENIEM U
CBEPCTHHKAMM; pabOTaTh MHIAMBUAYAIFHO M B TPYIIE: HAXOIUTH O0IIee pelIeHHE U pa3peliaTh
KOH(QJIMKTBI Ha OCHOBE COIJIaCOBAaHMS TO3MIMM M ydyeTa HUHTEpecoB; (QOpMYIHUpPOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

OLICHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMNA NPOAYKT, MPUHHUMATh MU pPa3leiiTh
OTBETCTBEHHOCTb U MPOSBIISATH TOTOBHOCTh K IPEIOCTABIECHUIO OTYETA NIEPE]] IPYIIION.

Osnadenue ynugepcaibHbIMu y4eOHbIMU PeSYTAMUBHBIMU OCUCMBUAMU:

oOHapyxuBaTh ¥ (GOpMyIHpPOBaTH Y4EOHYIO TPOOJIEMY, OMPENCNATh IENb Y4eOHOM
JIeATEIbHOCTH;

BJIa/IETh OCHOBAMHU CaMOKOHTPOJISl, CAMOOLICHKH, IIPUHATHUS PELLIEHUI U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOMN U MIO3HABATENBHOM e TEIbHOCTH;

COOTHOCUTB CBOU JIEUCTBHUS C IUTAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIIATh KOHTPOJIb
CBOCH JEATENILHOCTH B MpoIlecce AOCTHKEHUS PEe3yNbTaTa, ONpeeNsiTh CIIOCOObl ACHCTBHI B
paMKax TMpeUIOKEHHBIX YCIOBUH U TpeOOBaHWI, KOPPEKTUPOBATh CBOM JCUCTBUS B
COOTBETCTBUU C U3MEHSIOLICICS CUTYyaLIUEH;

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJIaH €€ U3MEHEHNUS;

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU y4eOHOM 3a1a4u;

MMOHUMATh MPHUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbIil pe3ynbTaT
JESITEIbHOCTH, OMPEENIATh MO3UTUBHBIE U3MEHEHUS U HANpaBlieHUs, TpeOyIoLue AajabHeien
paboThI;

OCO3HAaHHO OTHOCHUTBCS K IPYrOMY YEJIOBEKY, €r0 MHEHUIO.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pE3yNbTaTOB 10 OCBOEHHMIO OO0S3aTENILHOTO CO/EpIKaHUs,
YCTAaHOBJICHHOTO JaHHOW MPUMEPHOW paboueld MporpaMMol, BBIIETSIOT: HAy4YHbIE 3HAHUS,
YMEHHsI U CHOCOOBI JelcTBUM, crnenuduueckue ans ydeOHOro mpeamera «XUMHS», BUIBI
JESATENIbHOCTH MO IOJIyUEHUI0O HOBOTO 3HAHUS, €ro HMHTEpIpeTalud, NpeoOpa3oBaHUIO U
MPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX:

J IPEJICTAaBICHUE O 3aKOHOMEPHOCTSX U II03HABAa€MOCTH SIBICHUH MPUPOJIBI,
NOHMMAaHUE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKON HAayKH Kak OOJAaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyIbTyphl U MPAKTUYECKOW AESITENbHOCTH 4YEJOBEKa B
YCIOBUSX COBPEMEHHOro OOIIeCTBa; MOHMMAaHHME MECTa XMMHUHU CPEIU JIPYIMX €CTECTBEHHBIX
HayK,

J BJIa/ICHHE OCHOBAMHU IOHSATHUITHOIO ammapara U CHUMBOJMYECKOIO f3blKa XUMHUU
JUIsL cocTaBieHUs (OpPMYJT HEOPraHWYECKUX BEUIECTB, YpaBHEHUN XUMHYECKHMX peakuui (c
OTOpPOW Ha AJITOPUTM Y4YEOHBIX NEHCTBUI); BIaJeHHE OCHOBAMHU XMMHUYECKOW HOMEHKIATYpPHI
(IUPAC u TpuBHanbHOI) W yMEHHE HCIOJb30BaTh €€ IS peleHus y4eOHO-TI03HABATEIhHBIX
3a/1a4 ¢ MTOMOIIBIO YUUTENSI; YMEHUE HCIIOIh30BaTh MOAEIH sk OOBSICHEHUS! CTPOCHHSI aTOMOB U
MOJIEKYJI [10 aJITOPUTMY C OMOPOIl Ha ONpPEEIICHNUS;

. MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM M YyMEHHUE C MOMOIIbIO YUUTEIs
MPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUH JJIsT YCTAHOBJICHHS B3aUMOCBS3EH MEXy N3y4EeHHBIM
MaTepuajioM M TPU TMONTYYCHUH HOBBIX 3HAHHWI, a TakKe B IMPOIIECCE BBIMIOTHEHUS YU4eOHBIX
3aJJaHUH U MPpH paboTe C UCTOYHUKAMH XUMUYEeCKOU HH(pOpMaIlUU, KOTOpast BKJIIOYAET:

BOKHEWIINE XUMUYECKUE MOHITHS: XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
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MIPOCTOE U CJI0KHOE BEIECTBO, OJJHOPOJIHAS U HEOJIHOPOJAHASL CMECh, OTHOCUTEIIbHBIE ATOMHAS U
MOJICKYJIIpHAsT MAacChl, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJSPHBIA 00BEM,
OKCHJI, KUCJIOTA, OCHOBaHUE, COJb (CpeAHsisl), XMMHUYECKas pPEaKIus, PEaKIUUu COCIUHEHUS,
peaKIMK Pa3I0KEHHUs, PEaKIMK 3aMEIIECHHUs, peaKIuu OOMeHa, TeruioBOi »(hdeKT peakuuw,
9K30- M DSHJIOTEPMHYECKHE PEaKUUH, PacTBOpP, MacCCOBasl J0OJS XUMHYECKOTO JJIEMEHTa B
COCJIMHEHUH, MaccoBas J0JIsl U MPOILICHTHAs KOHIIEHTPAIMs BEIIECTBAa B pacTBOPE, SIAPO aToMa,
QIIEKTPUYECKUI CJIOW aroma, aTOMHas OpOWTanb, pagdyCc aroMa, BaJIEHTHOCTh, CTEICHBb
OKHMCJICHUS, XUMHYECKas CBS3b, AJICKTPOOTPHUIATEIBHOCTb, IMOJApHAs W  HEMoJspHas
KOBQJICHTHAsI CBA3b, MOHHAS CBSI3b, METAIUIMYECKASI CBA3b, KPUCTAJUIMYECKAs penieTKa (aToMHasl,
WOHHAs, METATMYECKAsl, MOJIEKYJIsIpHas), MOH, KAaTHOH, aHUOH, AJICKTPOJIUT U HE AJICKTPOJIUT,
ANEKTPOIUTUYECKAS JIUCColMaIus, peakuuu HOHHOTO oOMmeHa, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMU, OKUCIUTENIb U BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBJICHHUE,
QJIEKTPOJIN3, XUMHYECKOE pPaBHOBECUE, OOpaTUMble U HEOOpaTHMbIE pEaKIHH, CKOPOCTh
XUMUYECKON PEeaKkIlMK, KaTalau3aTop, npeaenbHo nonycrumas konuentpanus (I11K), koppo3us
METaJJIOB, CILIABHI;

OCHOBOITOJIArarollMe 3aKOHbI XMMHUHU: 3aKOH COXpaHeHus Macchl, [leprnoandeckuii 3aKkoH
. Y. Menneneesa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUM XUMHUHU: aTOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpUS  DIEKTPOJIUTHYECKOU
JMCCOLIMAlMU, a TaKXe MPEACTaBICHUS O HAYYHBIX METOAAaxX T[O3HAaHHS, B TOM 4YHCIE
SKCHEPUMEHTAIbHBIX U TEOPETUYECKUX METOJaX HCCIAEAOBaHUS BEUIECTB W H3Y4YEHUs
XUMHYECKUX PEAKIIUM;

° MPEJICTaBICHUE O NMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(paauyc atoma, 3JEKTPOOTPULIATENBHOCTH), MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJIOKCHHUS
aneMeHToB B Ilepuoanueckoil cucteme (B MajblX I[EPUOJAX M TIVIABHBIX MOATPYIIax) M
JJIEKTPOHHOTO CTPOCHHUSI aTOMa; YMEHHE OOBSICHATh CBSA3b IOJOXKEHHUS DJIIEMEHTa B
[leproauyueckoil CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHWYECKHX
3JIEMEHTOB (COCTaB U 3aps sijipa, O0IIee YHUCI0 JIECKTPOHOB), PacpeIeICHUEM JICKTPOHOB 110
DHEPreTUYECKUM  YPOBHAM aTOMOB IE€PBBIX TPEX IMEPUOJOB, KaIMs U  KaJlblLus,
KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI C OIMOPOM Ha ONpeAcsIeHHs (PU3MUECKOr0 CMbICTA
U(POBBIX TAHHBIX MIEPUOTNICCKON TAOIINIIBI,

. YMEHHE KIacCH(PHUIIMPOBATh XUMUYECKHE DIIEMEHThI, HEOPTaHUYECKHE BEIIeCTBa
Y XUMUYECKHE PEaKUUH C OMOPOM HA CXEMBI; ONPEETATh BAICHTHOCTh U CTEIEHb OKHUCJIECHUS
XUMUYECKUX DJJIEMEHTOB, BUJ XHMHMUYECKOW CBS3M M THUIl KPUCTAJUIMYECKOW CTPYKTYphl B
COCIMHEHUSX, 3aps]l HMOHA, XapaKTep Cpeabl B BOJHBIX pPacTBOpax BemeCTB (KUCTOT,
OCHOBaHU ), OKUCIUTENh U BOCCTAHOBHUTENb 0 AITOPUTMY YUEOHBIX I€HCTBUI;

. YMEHUE XapaKTepu30BaTh C OMOpPOM Ha cxeMy (U3HYECKHE M XUMHUUYECKUE
CBOMCTBAa TPOCTHIX BEHIECTB (KHUCIOPOJ, O30H, BOJOPOJI, TpaduT, anmas, KpeMHHUH, a3o0T,
docdop, cepa, xyuop, HaTpul, Kanuii, MarHui, KadblUH, ATIOMUHHUH, KeJIe30) M CIOXKHBIX
BEIIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOJa, aMMHaK, XJIOPOBOJOPO, CEPOBOJOPO/I,
OKCHUJIBI U TUApPOKCUIbI MeTaioB I - IIA rpynn, amomunus, meau (1), nmunka, xenesza (II u III),
okcunpl yriepoma (II u IV), kpemuus (IV), azota u docdopa (III u V), cepst (IV u VI),
CEpHHCTas, cepHas, a30THCTas, a30THas, (ochopHas, yroimpHas, KpeMHHEBass KUCIOTa M HX
COJIM); ONMHUCHIBATH C OINOPOM Ha IJIaH M KJIIOYEBBIE CJIOBA, YMEHHE IMPOTHO3MPOBATH U
XapaKTEpPU30BaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa MU CTPOCHHS IIOCIE
MIPEBAPUTEIIBHOTO aHAJIN3a 0] PYKOBOJACTBOM I€1arora, IpuMEHEHUE BEIIECTB B 3aBUCUMOCTH
OT UX CBOMCTB, BO3MOXHOCTb MPOTEKAHUS XUMHUUECKUX MTPEBPALLECHUI B PA3JIUYHBIX YCIOBUSX,
BJIUSIHUE BEIIECTB M XUMHUYECKUX MPOIECCOB HA OpPraHu3M 4YEJIOBEKa U OKPYKAIOIIYIO
MPUPOJHYIO CPENY;

. YMEHHME COCTaBJIATH IO 00pasily, cXeMe, aJIropuTMy Y4eOHBIX JeiCTBHIA
MOJICKYJIIDHBIE M HOHHBIC YpaBHEHHUsS peakiuii (B TOM YHCJIE peakIuii MOHHOrO oOMeHa W
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUil), WITIOCTPUPYIOMIUX XUMUYECKHE CBOWCTBA
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U3YYEHHBIX  KJIACCOB / TPYIIT HEOPraHWYECKUX BEIIECTB, a TAKKE IOJTBEPIKIAIONINX
TEHETUYECKYIO B3aUMOCBSI3h MEXIY HUMU;

. YMEHUE BBIUUCIATH OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO M MOJSIPHYIO MaccChl
BEIIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO JIEMEHTA B COCIMHEHHH, MaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, KOJIUYECTBO BEIIECTBA U €ro Maccy, 00bEM ra3oB C OMopoil Ha oOmue (HOpMYIIb;
YMEHHUE MPOBOJUTH PACUETHI MO YPABHEHUSIM XMMHYECKUX PEAKIUH W HAXOJUTh KOJIMYECTBO
BEIIECTBA, 00BEM M MAcCy PEareHTOB WM MPOAYKTOB PEaKIMU ¢ OMOPOH Ha oOpa3zell, anropuTM
y4eOHBIX JICHCTBHA;

. BJIQJICHUE OCHOBHBIMU METOJaMH HAyYHOTO MO3HAHUs (HAOII0/IeHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHKE) MPU U3YYCHUH BEUIECTB U XMMHUYECKUX SIBJICHUW C OMOpOM Ha
QITOPUTM YYEOHBIX IEHCTBUI, yMeHHE CPOpMyIMpoOBaTh MPOOJIEMYy U MPEIJIOKUTH MYyTH €¢
pelleHuss ¢ TOMOIIBI0 TeAarora; 3HAHWE OCHOB Oe30macHoi paboThl € XUMHYECKUMU
BEIIIECTBAMH, XUMUUYECKON TTOCYI0N M JTaOOpaTOPHBIM 000PYI0BAHUEM;

. HaJIM4KMe MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBICHUS CIEAYIOIINX
XUMHUYECKHX JKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YYHUTENs ¢ 0OCYKJICHHUEM IJIaHa paOOThl WA
COCTaBJICHUEM TaOJIUIIBI:

M3y4YeHUe U onrcaHue GU3NIECKUX CBOWCTB BEIIECTB;

03HaKOMJICHHE ¢ (PU3UYECKUMHU U XUMUYCCKUMU SIBIICHUSIMHU;

OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKU MTPOTEKAHUS XUMUYECKUX PEAKIUN;

U3Y4YEeHHE CIIOCOOOB pa3zesieHus: CMecei;

MOJTyYEHUE KUCTOPOia U U3YUEHHE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOA U U3YUYECHUE €r0 CBOMCTB;

MOJTyYEHUE YTIICKUCIIOTO Ta3a U U3YYCHHUE €r0 CBOICTB;

MOJIy4eHUEe aMMHaKa U U3y4eHHEe ero CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OINPEACICHHOW MacCOBOM JOJEH PAaCTBOPEHHOIO
BEIIIECTBA;

HCCIIEIOBAHUE U ONUCAHUE CBOWCTB HEOPTAHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

MPUMEHEHHE HHJIUKATOpOB (JaKkMyca, MeETHIOpaHka W (QeHondTanienHa) s
OTpeIeTICHUs XapaKTepa Cpeibl B paCTBOPAX KHUCIIOT U IIEI0YEH;

M3Y4YEeHHE B3aUMOJICHCTBUS KUCIOT C METAJlJIaMH, OKCHIaMU METaJJIOB, PACTBOPUMBIMU
1 HEPaCTBOPUMBIMU OCHOBAHUSIMHU, COJISIMHU;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHE OJTHOTO METaJljIa IPYTUM U3 PacTBOpa COJIH;

uccienoBaHue aM(pOTEPHBIX CBONCTB THIPOKCHUIOB aTIOMUHUS U IIMHKA;

pelieHne SKCIePUMEHTAIBHBIX 3a/1ad 1Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
COE€TUHEHUI;

perieHne YKCIePUMEHTATBHBIX 33/1a4 TI0 TeMe «DJIEKTPOTUTHYECKAs JUCCOIHAIIHS,

pellleHre DJKCIEpUMEHTANbHBIX 3a]ady 1Mo TeMme «BaxHeillmne HeMeTaluibl H  UX
COCTUHCHUS»,

pellieHrne OHKCIEePUMEHTAIbHBIX 3a7ad Mo Teme «BaxHeillmue MeTamasl U UX
COCTUHCHUS»,

XUMHUYECKHE OKCIIEPUMEHTHI, WUIIOCTPUPYIONINE TPU3HAKK TPOTEKAHUS PEaKIIHid
HOHHOT0 OOMEHa;

KaueCTBEHHBIC PEaKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPH/I-,
OpomMu-, HoIuI-, Cyiabdar-, hocdar-, KapOOHAT-, CUITMKAT-aHUOHBI, THPOKCHI-UOHBI, KATHOHBI
aMMOHHUsI, MarHus, KaJblius, aTIOMHHHMS, jkele3a (2+) u skenesa (3+), meau (2+), IMHKa;

yMEHHUE TPEJICTABIIATh PE3YNIbTAThl DKCIIEPUMEHTa B (JOpME BBIBOJIOB, JOKA3aTEIbCTB,
rpaduKoB U TaOIUI] ¥ BBISBIISATH IMIHUPUIECKUE 3aKOHOMEPHOCTH;

. BIIJICHUE TIpaBUJIaMHU 0€30MacHOTO OOpaIeHusl ¢ BEIECTBAMH, MCIIOIb3YEMbIMU
B TIOBCEIHEBHOM JKM3HHU, a TAK)KE MpPaBUJIAMHU TOBEICHHS B LEIAX COCPEKCHHS 370pOBbS U
OKpYKarolled TPHUPOJHON cpenbl; MOHUMaHUE BpeAa (OMacHOCTH) BO3JCHCTBUS Ha JKHUBBIC
OpraHWU3MBbI OTNPENICTICHHBIX BEIECTB, a TAK)KE CIIOCOOOB YMEHBIIEHUS W MPEIOTBPAIICHHS HX
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BpPEIHOT'O BO3JCHCTBHS, NMOHWMAaHHE 3HAYEHUS XXUPOB, OEIKOB, YIJIEBOJOB JUII OpraHU3Ma
YEJI0BEKa;

J BJIQJICHHE OCHOBAaMHM XUMHYECKOW TI'pPaMOTHOCTH, BKJIIOYAIOUIEH yMeHHE
MPAaBUJIbHO HCIIOJIb30BAaTh M3YyYEHHBIC BEIIECTBA M MaTepualbl (B TOM YHCIE, MUHEPAJIbHbBIE
ynoOpeHusi, MeTaluibl MW CIUIaBbl, MPOAYKTHI MepepabOoTKH MPHUPOJHBIX HCTOYHHKOB
yIaeBONOpOAOB (yris, NPUPOTHOrO Tasza, HedTH) B OBITY, CEIHCKOM XO3sCTBE, Ha
IIPOU3BOJICTBE; YMEHUE PUBOAUTH IPUMEPHI IIPABUIILHOI'O UCII0JIb30BAHUS N3YUEHHBIX BELLIECTB
Y MaTepHUaJIoB;

J YMEHHUE YCTAaHABJIMBATH CBSI3U MEXIY pPEaTbHO HAOIIOJAEMbIMU XUMHUYECKUMHU
ABJICHUSIMU M TIPOLIECCAMH, MPOUCXOIALIMMH B MaKpo- U MHUKPOMHpPE, OOBACHATH NPUUYUHBI
MHOT000pa3usi BEIIECTB; YMEHHE HHTErPHUpPOBaTh XUMHUYECKHE 3HAHHUS CO 3HAHUSMHU JIPYTHX
y4€OHBIX IIPEIMETOB C IOMOIIbIO TIE1Aarora;

. npenctaBieHue o chepax npodecCHOHATBHON JESTEIBHOCTH, CBSI3aHHBIX C
XUMHUEU U COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAHHBIMU HA JOCTUKEHUAX XUMHUUYECKOW HAYKH;
HAJIMYME OMbITa PadOTHl C PA3IUYHBIMM HCTOYHMKAMH HH(POpMAIMKM TO XHMUHU (HAYy4HO-
MOMYJISIpHAs JIUTEpaTypa, cloBapy, CIPABOYHUKHU, HHTEPHET-PECYPChI) C OMOPON HA aJITOPUTM:
yMeHHE OOBEKTHBHO OLEHHBATh WH(GOPMAIMIO O BEIIECTBAX, HUX MPEBPAIICHUSIX U
MPaKTUYECKOM IIPUMEHEHHUH.

TpeGoBannss K mnpeAMeTHbIM pe3yJabTaTaM OCBOeHHMs Y4eOHOro mnpeaMera
«XuMHA», pacnpeieIeHHbIE M0 roAaM 00y4eHHu s

Pe3ynbrarel o ronam GpopmMyaupyroTCcs 0 NPUHIUITY 100AaBIEHUS HOBBIX PE3YJIbTaTOB
OT rojla K TOAy, y’K€ Ha3BaHHbIE B IPEAbIAYIIMX T0AaX MO3ULMHU, KAaK IPABUIIO, JTOCIOBHO HE
MOBTOPSIIOTCS, HO YYHUTHIBAIOTCA (PE3yJbTaThl OYEPETHOTO T0/Aa MO YMOJYAHHUIO BKIIIOYAIOT
pe3yNbTaThl MPEAbIAYIINX JIET).

8 KUIACC

PacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKHUX MOHSITHH: aTOM, MOJIEKYyJa, XUMUYECKUU
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOJHAs W HEOJIHOPOJHas),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JI1 XMMUYECKOrO 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBIA OOBEM,
OKCHJ, KHCIOT4a, OCHOBAHHE, COIb, OJMeKMPOOMPUYAMEIbHOCMb, CTCIeHb OKHCICHNS,
XUMHUUECKasl peaklysi, Kiaccuukanus peakuil: peakiuy COeIUHEHHs, peaKlIUU Pa3IoKeHuUs,
pEaKIMU 3aMeIIeHus], peakui 0OMEHa, 3K30- U SHJIOTEPMUUYECKHIE PEAKIINN; mMeniogoll d¢hgexm
peaxkyuu, SAPO aTroMma, 3JEKTPOHHBIA CJIOM aroma, aroMHas opOuTanb, paauyc aroma,
XUMHUYECKasl CBA3b, MOJSAPHAs M HENOJISIpHAsl KOBAJCHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KaTHOH,
AQHUOH, PACTBOP, MaccoBasi 10Js BeleCTBa (IIPOLIEHTHAs! KOHIIEHTPAIsl) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMUYECKMX MOHATHH (cM. m. 1) u
INPUMEHSTH 3T MOHATHUS MPU ONHMCAHUU BEIIECTB U UX MPEBPALLEHUN;

UCIOJb30BAaTh XMMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBleHUs (OpMyN BEILECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEaKLUi, 3JIEKTPOHHOTO OajaHca;

OIpeJIeNIATh BAJIEHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COEJUHEHUSAX; CTEIEHb
OKHUCJICHHS 3JIEMEHTOB B OWHApHBIX COEIUMHEHHUSIX C OMOpPOW Ha ONpeeNieHUs, B TOM YHCIe
CTPYKTYPUPOBAHHBIE; IPHUHAUIEKHOCTh BEILECTB K ONPEIEIEHHOMY KIJIACCy COEIMHEHUH IO
dbopMynaM; BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAsI U MOHHAsI) B HEOPTraHUYECKUX COEANHEHUSIX;

UMETh NPEJCTABICHUE O CHUCTEME XMMHYECKHMX 3HAHUM, YMETh C IOMOIIbIO YUUTENs
NPUMEHSTh CUCTEMY XUMUYECKUX 3HAHUH, JUUIsl YCTAHOBJIEHMS B3aUMOCBSI3U MEXKIY H3y4YE€HHBIM
MaTepuajJoM U TpU TOJTY4YeHHU HOBBIX 3HAHMH, a TakXke MNpH padboTe ¢ HCTOUHUKAMHU
xumuueckord uH@opmarmu. OpUEeHTHUPOBATHCS B MOHATHUSX U ONEPUPOBATH MMU Ha 0a30BOM
YPOBHE, IPUMEHSTh IIPU BBITOJHEHUH Y4EOHBIX 3a/laHUil U PELIEHUN PacueTHBIX 3a/1a4 ¢ OOPOn
Ha aJNrOpUTM Y4YEOHBIX ACHCTBHI M3Yy4YEHHbBIE 3aKOHBI U TEOPHH: 3aKOH COXPAHEHHS MaccChl,

2
3nech 1 ganee KypcuBOM 00O3HAYAIOTCS IUNITAHUPYEMBIE TIPEMETHBIE PE3YIbTaThl, KOTOPBIE MOTYT OBITH
MOTEHIMAIBHO TOCTUTHYTHI oOydatormmMcs ¢ 311P, Ho He ABIAIOTCS 0043aTeNbHBIMU.
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[lepuonnueckuit 3akon .M. MeHneneeBa, 3akoH nOCmosiHCmMEaA cOCmasd, 3aKOH ABOTaapo;
aTOMHO-MOJIEKYJsipHast Teopusi. COOTHOCHUTH 0003HAYCHHUs, KOTOpPbIE HMEIOTCS B TaOIHIE
«llepuogmueckas cucrema xumuueckux osnemeHTtoB /[l 1. MenneneeBay ¢ 4YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsija sjapa, odiiee
YHCJIO JIEKTPOHOB U PaCHpeieNICHUE UX MO 3JIEKTPOHHBIM CJIO0SIM);

KJIaCCU(PUITUPOBATh XUMHUUYECKHE SJIEMEHTHI; HEOPTAaHMYECKUE BEIIECTBA; XMMUYCCKHE
peakiuu (110 YUCITY U COCTAaBY YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3 (dEKTy, 1Mo
HM3MEHEHUIO CTEIICHU OKUCIICHUS XUMHUYECKHUX DJIEMEHTOB) C OTIOPOM HAa CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB Pa3IMIHBIX
KJIACCOB, IMOJTBEPKJasi OMUCAHUE MPUMEpPaAMHU MOJEKYJSPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUN C OIIOPOM Ha CXEMBI;

MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOECHUS;
BO3MOKHOCTH TMPOTEKAHUsI XUMHUYECKHMX [MPEBpAIICHUH B Pa3IMYHBIX YCJIOBHSX IIOCIE
MIPEABAPHUTEIILHOTO OOCYKCHUS C TIEAaroroMm;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB; MacCOBYIO
JIOJIFO XUMHYECKOTO JIEMEHTa 110 (OpMYyJIe COSTMHEHHSI; MACCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE;
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIMK C OMIOPOM Ha alITOPHUTM;

MPUMEHSATh OCHOBHBIC OIEPALIMM MBICIUTEIBHON NESITEIbHOCTH — aHAJIUu3 U CHUHTE3,
cpaBHeHHEe, 0000IIeHHE, cHUCTeMaTu3alus, KilacCU(UKAIUs, BBIIBICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€U — JIJISl U3yUYEHUsI CBOMCTB BELIECTB U XUMHUYECKUX PEAKIUI; €CTECTBEHHO-
Hay4HbIE METOJIbI TO3HAHUS — HAOMIOJCHUE, HU3MEpPEHHUE, MOJCIMPOBAHUE, HKCIIEPUMEHT
(peanvhblii u MblCIeHHbIL) TIOJ PYKOBOJICTBOM II€/1arora,

ClIeIOBaTh MpaBWaM  TIOJb30BAaHUS XHMHUYECKOW TOCYIOHM | JIabopaTOpHBIM
o0opynoBaHHEeM, a Takke IMpaBWiIaM OOpalleHusl C BellecTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU 10 BBIOJTHEHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB MO TIOJYYCHHIO U
coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBICHUIO PAaCTBOPOB C
OnpeAcs€HHOM MacCOBOM JOJIEM PAacTBOPEHHOrO BEIIECTBA; IUIAHUPOBATh M IMPOBOJUTH
XHMHYECKUE SKCIEPUMEHTHI MO PaClO3HABAHUIO PACTBOPOB IIEJIIOYEH M KUCIOT C MOMOIIBIO
MH/INKATOpOB (JIakMyc, (eHOI(PTaTCHH, METUIOPAHXK U JIp.), TOATBEPKIAIOMINX KaueCTBEHHBIN
COCTaB HEOPraHWYEeCKUX BEIIeCTB (KaYeCTBEHHBbIC PEaKlMHW Ha HOHBI) MOJA PYKOBOJCTBOM
rmejarora.

9 KUJIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TOHSITHI: XUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYyJla, HWOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTEMEHb OKHUCICHUS, XUMUYECKas peakiusi, XUMHYECKas CBS3b,
men060t 2¢hghexm peakyuu,MOIb, MOJSIPHBIN 00BEM, pACTBOP; AIEKTPOJIUTHI, HEANEKTPOIUTHI,
ANIEKTPOJIUTUYECKAS JTUCCOIMAIMS, PEAKIMd HWOHHOTO OOMEHa, KaTajau3aTrop, XUMUUecKoe
pasnosecue, obpamumvle U Heobpamumvle peaxyuu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIu, OKHCIUTENIh, BOCCTAHOBHUTENIb, OKHUCICHHE W BOCCTAHOBJICHHE, aJUIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUTMUECKast), KpUCTALTHYecKas
pELIETKA, KOppo3usi Memalos, Cniasvl, CKOPOCMb XUMUYECKOU peaxyuu, TPeaeIbHO
nomyctumast konnentpamus (I[TJK) BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKMX TMOHATHH (cM. 1. 1) m
MPUMEHSATH 3TU MOHATHUS TP ONKMCAHUU BEIIECTB M UX MPEBPAICHUII;

WCIIONBh30BaTh 3HAKM H CHMBOJIBI Uil  (DUKCAIlMH  PE3yJbTaTOB HAOJIOJECHUH,
coctaBneHUs (popMys BEHIECTB U YPaBHEHHM XUMUYECKUX PEAKIIMM, 3aIUCH JaHHBIX YCIOBHIA
3amad. Mcmonmb3oBaTh 00O03HaueHus, uMmerwmmuecs B llepuogmyeckoit cucteme u Tabmuie
PacTBOPUMOCTHU KUCJIOT, OCHOBAHUM U COJIE€H B BOJIE /ISl BBIMIOJHEHUS 3a/1aHH.

OTIpENIEATh BAJCHTHOCTh W CTENEHb OKHUCJICHHS XHWMHYECKHMX JJIEMEHTOB B
COEIMHEHUSIX pA3JIMYHOTO COCTaBa; MPUHAIJIEKHOCTh BEHIECTB K OMNPENEIEHHOMY KIlaccy
COCTMHEHUH C OMOPOM Ha OMNPECIICHHs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIEC; BUIBI XUMUYECKON
CBsI3M (KOBAJICHTHAS, MOHHAS, META/NTNYEeCKas) B HEOPraHMYECKUX COSIUHEHUSX; 3apsi HOHA 10
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XUMHUYECKOH (hopMysie; XapakTep CpeAbl B BOJHBIX pacTBOpax KUCIOT M IIeNouei, mun
KPUCMAIUYECKOU PeuEéMKU KOHKPEMHO20 8eujecmed;

packpsiBaTh cmbica llepuogmueckoro 3akona J[.M. MenaeneeBa u J1eMOHCTPpUPOBATH
€ro NOHUMAaHUE: ONUCHIBAMb U Xapakmepu3zosams Tadnuunyto Gopmy [leproauueckoii cuctembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh HMOHATHS «TJIaBHAs moirpymnna (A-rpymma)» U «oOoyHas
noarpynna (b-rpymma)», manble U OoNbLINE MEPHUOIbL; coomHocums 0003HAYEHHsI, KOTOpbIE
UMEIOTCS B IMEPUOJMYECKOM TaOiuIEe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB U 3aps[ siapa, o0lee Ynuciao 3JIEKTPOHOB U paclpe/iesieHne ux
[0 JJIGKTPOHHBIM CIIOSIM); 00BACHAMbL OOIIHMEe 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKHUX 3JIEMEHTOB U UX COEIMHEHMI B Mpeesiax MajblX [IEPUOIOB U IJIaBHBIX MOJArPYIII C
Y4ETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHThl; HEOPTaHUYECKUE BEIECTBA; XUMUYECKUE
peaknuu (1o YKCIy M COCTaBy y4YacTBYIOIIMX B PEAKLIUU BEILIECTB, IO TEIUIOBOMY 3 EKTy, 1Mo
M3MEHEHUIO CTENCHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB) C OTIOPOH Ha CXEMBI,

XapakTepu3oBaTh (OMHCHIBaTh) oOImIMe M cHenu(uyecKkrne XHWMHUYECKHE CBOHCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, IMOATBEPKAAsi ONUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX M MOHHBIX
YpaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMI C OMIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS 3JEKTPOJUTUYECKON TUCCOIMALUMU KHUCIIOT, IIEJI0YEe U COJIeH;
IOJIHBIE M COKpAIIEHHbIE YypaBHEHUS pEaKUUil HOHHOrO OOMEHAa; YpaBHEHUs pEaKlUi,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TIE€HETUYECKOW CBS3M MEXKIY BELIECTBAMHM Pa3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKkui;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS; BO3MOKHOCTHU
MPOTEKaHUsl XMMMUECKUX MPEBpAIlleHUH TI0CTIE MPEeABAPUTENBHOIO 00CYKIEHUS C I1€JaroroM;

BBIYUCIISITH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB; MacCOBYIO
JIOJTF0 XUMHYECKOTO AJIeMEHTa 10 (hopMyJie COeTMHEHHSI; MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKOUN PEAKIIMK C ONOPOM Ha alrOpUTM;

clieoBaTh IpaBUjaM IIOJb30BaHUS XMMHMUYECKOH ToOCyloll U  J1abopaTOpHBIM
o0opynoBaHHWeM, a Takke IMpaBWiIaM OOpalleHusl C BelleCTBAMH B COOTBETCTBUU C
MHCTPYKUHMSAMU IO BBIIOJHEHUIO Ja0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYEHHIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHAKa U YTIIEKUCIOTO ra3a);

MIPOBOAMUTH pPEaKLUU, MOJATBEPKIAIONINE KAUeCTBEHHBIN COCTaB Pa3jIMUHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJOpUA- OpoMHUA-, MOAMJI-, KapOoHaT-, ¢ocdaT-, CUIMKar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIraHUUYECKUX BEILECTB;

MIPUMEHSITh OCHOBHBIE ONEpPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIW3 U CHHTE3,
CpaBHeHue, 0000IEeHNEe, CUCTEMATHU3aINI0, BBIABICHUE NMPUYMHHO-CIIEICTBEHHBIX CBA3EH — I
M3yUYEHHs CBOMCTB BEILLECTB U XMMHUYECKUX PEaKIUil; €CTECTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS —
HaOII0/IeHNe, U3MEpeHNE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasibHbI U MBICIICHHBIH ).
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TemaTnyecKkui mJiaH

8 ki1acc
Ne | Conepxkanue KounyecTBo | Buabl u (popMbl aeATEIbHOCTH 20P
4acoB
1 IlepBoHauanbHbIC 8 CamocTrosTenbHas [Ipocsemienue
XUMHUYECKHE paboTta, yueOHbI qUAaJIor, Yuupy
MOHSITUS CIylIaHHE TeKCTa, TOHNMaHue | Skiacc
2 | Baxneiimue 8 TEKCTa, MOJACIUPOBAHUE
peJICTaBUTENN CUTYyalli1, TBOPUYECKOE
HEOPTaHUYECKUX pabota, 3a;1aHue, padboTra B
BEIIECTB napax, 1uddepeHnpoBaHHOe
3 | [lepuonmueckuit 52 3aJlaHuE, KOMMEHTUPOBAaHHOE
3aKOH u BBITIOJIHEHUE 3aJIaHUS,
[Tepuoanaeckast IpakTU4YecKas padora,
cucrtema MOJEIIUPOBAHUE B IIPOIIECCE
XUMUYECKHUX COBMECTHOT'O OOCYKJICHUS,
3JIEMEHTOB obcyxaeHue nmpoodieMHON
J.11.Menneneena. CUTyaluu, BOOpoca,

CTpoeHue aTroMoB.
XuMudeckass CBS3b.
OKHUCIINTEIIFHO -
BOCCTaHOBUTEIbHEIE
peakuuu

COBMECTHBIN aHAJIN3, paccKas
y4yHuTeNs Ha TeEMY, Oecena,
paboTa c Tabnune,
AUarpaMmon, CXeMOM,
HaOJroaeHne, padora ¢
HOHSTHUSMH, UCIIOJIB30BaHUC
COCTaBJICHHOT'O aJITOPUTMA,
aHaJIM3, CAaMOHAOII0AEHHE,
HaOJIroIeHHUE 3a crrocodaMu
CBs3H, 3a
MOCJIEAOBATEILHOCTBIO,
KOJIJIEKTUBHBINA aHaJIN3
coJZiep>KaHUsI TIOHSITHS,
00BsicCHEHHE BIOOpA HYKHOT'O
HOHSATHUS, OLICHUBAHUEC
COOCTBEHHOT'O pe3yjibTaTa
BBITIOJTHEHUSI, TIPOOIeMHast
cuTyarnusi, Tpeoyromias
HWCIIOJIb30BaHUS
JOTOJTHUTEIILHBIX
WCTOYHUKOB HHGOpMAIINH,
BBITIOJTHEHHE COBMECTHBIX U
WHAWBUAYATbHBIX IPOEKTHBIX
3aJaHUM C OMOPOH Ha
peaJIoKeHHbIE 00pasIlbl,
YCTHOE€ BBICKa3bIBaHUE MIPU
000CHOBaHUH MPABUIILHOCTH
BbIOOpa MOHSATHS,
COCTaBJICHHUE JHAJIOT B
COOTBETCTBHHU C
MMOCTAaBJICHHOM
KOMMYHUKATUBHOM 3a1a4eu,
BBIPA’KEHUE CBOETO
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OTHOIICHMUS K TTOHSTHIO,
onpeJielICHUE TIaBHBIX
(hakTOB/COOBITHI, CO3/1aHNE
CBSI3HOT'O MOHOJIOTHYECKOTO
BBICKa3bIBaHMUsI, HAOJIOICHUE,
paccMmaTpuBaHHue, aHAIN3,
paccyxJieHue U oObsICHEHHUE,
.TPYIIIMPOBKA NOHSATHH,
pabora ¢ mHpOpMAIIHECH,
odopmiieHue pesyabpTara
paboThI 1O aJIrTOPUTMY,
UCMOJIb30BAaHUEC
TEPMUHOJIOTUHU, paboTa B
rpymmax, napax; 3HaKOMCTBO C
Pa3IMYHBIMHU TOYKaMH 3PEHUS Ha
COOBITHS; TNTAHUPOBAHUE
y4eOHOTr0 COTPYIHUYECTBA

C YYHTEJIEM U CBEPCTHHKAMU;
KOHCTPYHPOBaHUE BOIIPOCOB,
noptdosino; oTéop MaTepuaa u3
HECKOJIBKUX HCTOYHUKOB

Hroro: 68 gacos
9 kiacc
Ne | Conep:xkanue KosaunvectBo | Buabl u popMbl 1eATeIbHOCTH 0P
JacoB
1 BermiectBa U 8 CamocTosTeabHas [TpocBemenue
XUMUYECKHE paborta, yueOHbIN qua’ior, Yuupy
peaxkuu CIIylIaHUE TeKCTa, TOHMMaHue | Skmacc
2 Hemeraiuiel 1 ux 26 TEeKCTa, MOJACJINPOBAHUE
COCAUHEHMUS CUTYyalliH, TBOpUECcKoe padoTa,
3 |[Mertamumbl u HX 26 3ajaHue, pabora B napax,
COCJTMHEHUS nuddepeHmpoBaHHOE
4 Xumus u 8 3aJIlaHUuEe, KOMMEHTUPOBAHHOE
OKpYKaromas BBIMIOJTHCHHUE 3aJIaHUS,
cpena npakTU4eckas padora,

MOJeIUpPOBaHUE B MpoIlecce
COBMECTHOI'O OOCY>K/ICHUS,
o0cy>xaeHHue NPoOIEeMHOI
CUTYyaIllH, BOIpOCa,
COBMECTHBINM aHaJIN3, pacckKas
YUYHUTES Ha TEMY, Oecena,
pabota c TabnuIei,
AuarpaMMoi, CXeMoOM,
HaOr0/1eHre,padoTa ¢
MOHSITUSIMH, UCIIOJIb30BaHHE
COCTaBJICHHOT'O aJITOPUTMa,
aHaJIn3, CAMOHAOJII0IeHNE,
HaOJIIOACHUE 3a CITocobaMu
CBsI3H, 3a
OCJI€I0OBATEIbHOCTBIO,
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KOJIJIEKTUBHBIN aHaIU3
COJZIep>KaHUSI TTIOHSITHUS,
00OBsICHEHHE BHIOOpA HY>KHOTO
MOHSTHSI, OIICHUBAaHUE
COOCTBEHHOI'O pe3yJjibTaTa
BBITTIOJTHCHUS, TIPOOIeMHAasT
cuTyauusi, TpeOyromas
HUCTIOIB30BAHUS
JIOMOJTHUTEIbHBIX HCTOYHUKOB
uHOpMaIINH, BHITIOJTHEHUE
COBMECTHBIX U
WHAUBUIYAJIBHBIX MIPOSKTHBIX
3aJIaHUU C OTIOPOI HA
peUI0KSHHBIC 00pas3iFbl,
YCTHOE BBICKa3bIBaHUE MTPU
000OCHOBAaHUH MPABUIILHOCTH
BBIOOpA TOHSTUSI, COCTABIICHUE
JTAAJIOT B COOTBETCTBUH C
NOCTAaBJIECHHOU
KOMMYHHUKAaTUBHOM 3aJ1ayei,
BBIPAKCHUE CBOCTO
OTHOIICHHUS K MOHSTHUIO,
OIpeJICIICHUE TJIaBHBIX
(hakTOB/COOBITHI, CO3TaHNEC
CBSI3HOT'O MOHOJIOTHYECKOTO
BBICKa3bIBaHMUsI, HAOIIOJICHUE,
paccMaTpuBaHUE, aHAH3,
paccyJieHue U OOBbsSICHEHUE,
.TPYIIIMPOBKA MMOHSATHM,
pabora ¢ mHpOpPMAIIHCH,
odpopmiieHue pe3yabpTaTta
padoThI MO alTOPUTMY,
HCIIOJIb30BaHUEC
TEPMHUHOJIOTHUU, paboTa B
rpynmnax, mapax; 3HaKOMCTBO C
pa3IMYHBIMH TOYKaMH 3pEHUs Ha
cOOBITHSI; TNTAHUPOBAaHUE YIEOHOTO
COTPYIHUYECTBA C yUUTEIEM U
CBEPCTHHKAMH; KOHCTPYHPOBAHHE
BOIIPOCOB, MOPT(HOINO; 0OTOOP
MaTepuaia U3 HECKOJIbKHUX
HMCTOYHUKOB

Hroro:

68 yacos
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