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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamMma 1o yueOHOMY TpeIMeTy « XUMUsD» I O0YUArOMIMXCS C 3aIePIKKOU MCUXUIECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHe ocHOBHOrO 001Iero o6pa3oBanus pazpadboTana Ha ocHoBe denepalibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa OCHOBHOIO 00miero obpasoBanusi, (YTBEpKICH HPUKA30M
MunucrepctBa mpocBenieHus: Poccuiickorr ®enepammu ot 31.05.2021 1. Ne 287), denepanbHOi
aIalITUPOBAHHON 00pa30BaTeNbHON MPOrpaMMON OCHOBHOTO OOIIEro OOpa3oBaHUS ISl OOYyYaIOLIUXCS C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH ~ 3710poBbsl  (YTBepkJeHa MpuKa3oM MUHUCTEpCTBA NPOCBEIICHUS
Poccwuiickoit ®enepanuu ot 24.11.2022 Ne 1025), denepanpHOii pabodeil mporpaMMbl OCHOBHOTO OOIIETrO
o0pa3oBaHus «XUMHU.

OO0mas xapakTepucTuKa yueOHOro npeamera « XumMush»

VY4eOHblii mpenMeT «XuMUs» BXOAUT B MpEAMETHYIO0 o0nacTh «EcTecTBeHHOHaydHBIE MpEeAMETh. B
CUCTEME eCTCCTBEHHOHAyYHOTO OOpa30BaHMS XHMHS KaK ydYeOHBIH NpEIMET 3aHMMAeT BaXXHOE MECTO B
MO3HAHUHM 3aKOHOB MPUPOABI, (OPMUPOBAHUM HAYUYHOM KApTUHBI MHpPA, CO3/aHUU OCHOBBI XUMHUYECKHX
3HAHUH, HEOOXOIUMBIX IJisi TMOBCEIHEBHOM KW3HM, HABBIKOB 370POBOTO M 0OE30MACHOTO JIJIs YEJIOBEKa U
OKpYKaroIIei ero cpeapl 00pasa KU3HHU, a TAK)KE B BOCIIUTAHUN YKOJIOTUYECKOU KYIIbTYPHI.

VYceneurHocTh M3y4eHUs: XUMUU CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM, COOJIIOJICHHEM IPaBUII
0e30macHOi padOThl MPHU BBHIMOJIHEHUH XUMHUYECKOTO SKCIIEPHUMEHTa, OCO3HAHUEM MHOTOUYHWCIICHHBIX CBs3ei
XUMUU C APYTUMHU IPEIMETaMH IIKOJIBHOTO Kypca.

[Tporpamma BKJIIOYaeT B ce0sl OCHOBBI HEOPTAHUYECKOM U OpraHnyeckoil xumuu. ['1aBHOM uaeell mporpamMmmbl
SBIIIETCS co3/laHue 0a30BOro KOMIUIEKCA OTOPHBIX 3HAHWK 110 XUMHUHU, BBIPAKEHHBIX B (Qopme,
COOTBETCTBYIOIIIEH BO3pacTy 00yUaroIXcs U UX 0COOBIM 00pa30BaTeNbHBIM MOTPEOHOCTSIM.

B copepxanun maHHOTO Kypca NPEACTABICHBI OCHOBOMOJIATAIOIIME XUMHUYECKHE TEOPETUUYECKUE
3HaHUS, BKJIIOYAIOIIME HM3YyYEHHE COCTaBa M CTPOEHHUS BELIECTB, 3aBUCHUMOCTH HMX CBOMCTB OT CTPOEHUS,
IIPOTHO3UPOBAHNE CBOWCTB BEUIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEH XMMHWYECKHUX IPEBpAIICHUN U ITyTEH
yIpaBJI€HUS UMU B LEJSAX MOJYUYEHHUS BEIIECTB U MATEpUAJIOB.

TeopeTnyeckyr0o OCHOBY HM3YYEHHS HEOPraHMYECKOW XHMHHU COCTAaBIISIET aTOMHO-MOJIEKYJIPHOE YYEHUE,
Ilepnoanueckuii 3akon [I.M. MennaeneeBa ¢ KpaTKMMU CBEIECHUSMHU O CTPOSHHM aTOMa, BHUJAX XUMHUUYECKON
CBSI31, 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUUECKUX PEAKIIUM.

B u3ydenun kypca 3HaUMTENbHAS POJIb OTBOAUTCS XUMHUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO MPAKTUUECKUX U
1a00paToOpHBIX padOT, OMMCAHUIO PE3YJIbTATOB YYEHHMUECKOIO IKCIEPUMEHTA, COOJIIOJIEHUI0O HOPM U MPaBUI
6e30macHOi paboThl B XUMHUYECKON J1abopaTopuu.

Peanuzamust manHO#i mporpamMmbl B mporiecce o0ydeHus: mo3BoyuT oOyuatromumcst ¢ 3P ycBoutsb
KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIMU U MIOHSTh POJIb U 3HAUEHUE XUMHH CPEAU APYTUX HAYK O IPUPOJE.
N3yuenne xumum crnocoOCTByeT (OPMUPOBAHUIO y OOYYarOIIMXCS HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHIO
00IIeHAYYHBIX METOAOB (HAOI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJISTHPOBAHIE), OCBOCHHUIO MPAKTUYECKOTO
MPUMEHEHUS HAy4YHBIX 3HAHUN, OCHOBAaHHOTO HA MEXIPEIMETHBIX CBA3SIX ¢ mpeaMeraMu «OKpyKaromun
Mupy», «dusukay, «buonorus», «I'eorpadusy, «Marematuka» U GOPMHUPYET KOMIIETEHIIUU, HEOOXOAUMBIE IS
MIPOJIOJDKEHMSI 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX HaYK.

Nzyyenne xumun crocoOCcTBYeT pa3BuTHIO y obydaromuxcs ¢ 3[IP mpocTpaHCTBEHHOTO BOOOpaKEeHHUS,
(GyHKIIMOHATBLHOM TPAaMOTHOCTH, YMEHHUS BOCIPUHUMATh W KPUTUYECKH aHAIW3UPOBATh WHQOpPMAIIUIO,
MPEJICTABICHHYIO B Pa3NUYHBIX (opMax. 3HAUMMOCTh MpEAMETa JUIsl Pa3BUTHS KU3HEHHOW KOMIETEHIIHH
obyuaroruxcsi ¢ 3[IP 3akmiouaeTrcs B YCBOGHHM OCHOBBI XMMHYECKUX 3HAHUH, HEOOXOAMUMBIX ISt
MOBCEIHEBHOM >KM3HU; HABBIKOB 3JI0POBOTO M 0OE30MACHOTO IS YeIOBEKa U OKPY’KaIoIIel ero cpeasl oopasa
KU3HH; GOPMHUPOBAHUH SKOJIOTUUECKON KYIBTYPHI.

[IporpamMma oTpaxkaeT cofep:kanue o0ydeHus nMpeaMeTy «XUMHsD ¢ YIeTOM 0COOBIX 00pa30BaTeIbHBIX
noTpeOHocTelt oOydarommxcs ¢ 3[IP. Osmamenne y4eOHBIM TpenIMeToM «XHMHS» MPEACTaBISET
OmpeeNieHHYI0 TPYAHOCTh mis oOydarommxcs ¢ 3[IP. DTo cBs3aHO ¢ OCOOCHHOCTSIMH MBICTUTEILHOM
NEeSTENIbHOCTH, MEPUOAMYECKUMHU KOJIEOaHUSIMM BHHMMAHHUS, MallbIM OOBEMOM MaMSTH, HEJOCTaTOUYHOCTHIO
o01m1ero 3anaca 3HaHHM, TOHMKEHHBIM [TO3HABATEIHPHBIM HHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSL.
Jlns npeoonieHUst TPyAHOCTEN B M3yueHUHM Yy4eOHOro mpeamera « XMMUsS» HEoO0XoaAuMa ajanTtanus oobeMa u



XapakTepa y4yeOHOro mMarepuaja K MO3HaBaTeIbHBIM BO3MOXKHOCTSAM JaHHOH KaTeropuH O0YyYarolIuxcs, y4yeT
UX OCOOCHHOCTEW pa3BUTH: UCIOJIB30BAaHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBs3eil,
IIOCTEIIEHHOE YCII0KHEHUE N3Y4aeMOI0 MaTepuaa.

[Ipu n3ydeHnn XMMHUN HEOOXOIUMO OCYILIECTBIATh B3aUMOACHCTBUE HA TIOJMCEHCOPHOI OCHOBE.
Teopernueckuii MaTepual pPeKOMEHAYETCS M3ydaTb B IIPOLECCE MPAKTUYECKOM IeATEIbHOCTH. B03MOKHO
BBIJICJIEHUE OT/EJIbHBIX YPOKOB HA PEIICHUE 3aJau B CBSI3U CO CJIIOKHOCTBIO aHAIM3a TEKCTa 00Yy4aroIUMHUCS C
3[IP. OpraHuueckoe €IMHCTBO MPAKTHYECKOM M MBICIUTEIBHON ACATENbHOCTH OOYYaIOUIMXCS Ha YPOKax
XMMHHU CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XUMHUECKUX 3HaHUH U ymeHuil. Ocoboe
BHUMaHHUE MpPU H3YYEHUH XUMHH YACTSICTCS W3YyUYEHHIO «CKBO3HBIX» IMOHATUH M (OPMHUPOBAHUIO HaBBIKA
CTPYKTYypHUPOBAaHMsI MaTepHala.

Hesn 1 3a1a4m 3yyeHUs1 y4eOHOro npeaMera « XuMHsI»

Obwue yenu WM3ydeHus yd4eOHOTO MpenMera «XUMUS» NPEICTABICHBI B paboyeil mporpaMMe OCHOBHOTO
obmiero oOpazoBanus. OHM aKTyallM3UPOBAHBI C YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
o0Opa3oBaHMs, HAMpPaBJICHHOCTH OOYYEHHsS Ha pa3BUTHE W CaMOPA3BUTHE JMYHOCTH, (OPMUPOBAHHE ¢
UHTEIJIEKTa W oO0miei KynpTypel. OOyueHHME YMEHHUIO YYUTBCA U MPOJOKaTh CBOE oOpa3oBaHHe
CaMOCTOSITENIFHO B HACTOSAIIEE BPEMs SIBISIETCS OJHOW M3 BOXKHEHIMX (PYyHKIMHA y4eOHBIX MPEIMETOB, B TOM
yucie U « XUMUNY.

Hns obyuarormmxcst ¢ 3P, Tak ke, Kak ¥ s HOPMAaTUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB, OCBAaMBAIOIINX
OCHOBHYI0 00pa30BaTeNbHYI0 MPOrpamMmy, JOMUHUPYIOIIEE 3HAUCHUE TPUOOPETAIOT TaKue yelu, Kak:

= dbopMHUpOBaHHWE  HMHTEIUIEKTYaJbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K  COTPYAHHYECTRY,
CaMOCTOSITENIbHOMY TPHUHSATUIO PEIICHUN, CIMOCOOHOM alanTHPOBaTbCcsi K OBICTPO MEHSIIOMIMMCS YCIOBHSIM
JKA3HU,

. HaNpaBIEeHHOCTh OOy4YeHHS HAa CHUCTEeMAaTHYECKOE IMPUOOIIEHUE YYaIIUXCAi K CaMOCTOSTEIbHOM
II03HAaBaTEILHOU ACATCIIBHOCTH, HAYYHBIM WU IIPAKTUYCCKUM METOAAM IO3HAHUA, q)OpMI/Ip}II-OHII/IM MOTHBAIIUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMHH;

. obecrieueHre yCJIOBUHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIMMHUCS OMbITa pa3HO0Opa3HOU
NESTENIbHOCTH, TO3HAHUS M CAMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETECHIIUN), HMMEIOIINX
YHHUBCPCAJIbHOC 3HAUYCHUEC NJIA PA3JIMYHBIX BUAOB ACATCIbHOCTH,

. q)OpMI/IpOBaHI/Ie YMeHI/Iﬁ OOBSCHATH H OLICHUBATh ABJICHUA OKpPYKaAroMIero MUpa Ha OCHOBAHUH
3HAHHUH U OIIbITA, IMMOJIYUYCHHBIX ITPU U3YUCHUHN XUMHHU,
. q)OpMI/IpOBaHI/Ie y 06yqafouu/1xc;1 TYMAaHUCTHYCCKUX OTHOHJCHPIP'I, INOHMMaHHA NEHHOCTU XUMHWYCCKUX

3HAHUH JJI BRIPAOOTKH DKOJIOTHYECKH 11€71eCO00Pa3HOTO MOBEICHUS B OBITY U TPYAOBOU JAEATEIHLHOCTH B IEJISIX
COXpaHEHUs1 CBOETO 3/I0POBbsS U OKPY’KAIOIIEH MPUPOJHOM CPebl;

. pa3BUTHE MOTHUBAIIUU K OOYUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOEHHUSI OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIL U HAMPaBICHHOCTH
JanbHENUIIero ooy4eHusl.

Kypc HampaBneH Ha pelieHwe CIEAYIOIIMX 3a0a4, OO0ECIEeUUBAIONINX pPeaTH3alUil0  JTUYHOCTHO-
OPUEHTHPOBAHHOTO U JEATEILHOCTHOTO TOAXO0J0B K OOydeHHio xuMuu oOyuarommuxcsi ¢ 3P Ha ypoBHe
OCHOBHOT'O 00111ero 00pa3oBaHUs:

. dbopMHUpOBaHHE TIEPBOHAYAIBHBIX CHCTEMAaTU3WPOBAHHBIX TPEICTABIEHUNA O BEIIECTBAX, WX
MPEBPAIICHUIX U TPAKTUYECKOM MPUMEHEHHUH; OBJIAJICHUE MOHITUMHBIM alapaToM U CUMBOJIMYECKUM SI3bIKOM
XUMUH;

. OCO3HaHHE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XUMHUYECKOH HAayKHM KaK OONacTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, XUMHUYECKUX MPEBpaAIEHN HEOPTaHUISCKUX M OPTAaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX
SIBIICHUH JKUBOUM M HEXKUBOU MPUPOJIBI; YIITYOJIEeHUE MPEACTABICHUI 0 MaTepHaIbHOM €IUHCTBE MUPA;

. OBJIAJICHUE OCHOBAMH XWUMHYECKOM T'PAMOTHOCTH: CHOCOOHOCTHIO aHAJU3UPOBATH M OOBEKTUBHO
OIICHMBATh XKM3HEHHBIC CUTYAIlUH, CBSI3aHHBIC C XMMHEH, HaBbIKaMH 0€30MacHOro OOpalieHus ¢ BElleCTBaMH,
HCIIOJIb3yEMbIMHU B TIOBCEHEBHOM JKU3HH;, YMEHHUEM aHaJIN3UPOBaTh U IJIAHUPOBATh SKOJIOTUYECKU Oe30macHoe
MOBEACHUE B IIEJISIX COXPAHEHUS 3I0POBbs U OKPYKAIOIICH Cpe/bl;



. dbopMuUpOBaHUE YMEHHI YCTaHABIMBATH CBS3M MEXIy pEalbHO HAOMIONAaeMBIMH XUMHUYECKUMU
SIBJICHUSIMH U TIPOLIECCAMH, TPOUCXOISAIIMMU B MHKPOMHpPE, OOBSCHATh NPUYMHBI MHOTOOOpa3us BEIIECTB,
3aBUCHMOCTb WX CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCUMOCTH IIPUMEHEHUS BEIIECTB OT X CBOWCTB;

. nproOpETEeHNE OMBITA UCIIOIB30BaHMSI PA3IMYHBIX METOIOB M3yUCHUS BEIECTB, HAONIOMCHUS 3a UX
OPEBpACHUSIMA [P MPOBEJCHUU  HECIOXKHBIX XHMHUYECKUX OKCIEPHUMEHTOB C  HCHOJIb30BaHHEM
1a00paTOpHOTO 00OPYIOBAHUS U IPHUOOPOB;

. dbopMupoBaHUE TIPEACTABICHUH O 3HAYCHUM XUMUYECKOW HAyKd U PEUICHUH COBPEMEHHBIX
IKOJIOTMYECKUX TPOOIIeM, B TOM YHCIIE B IPEAOTBPAIIICHUU TEXHOTEHHBIX U KOJIOTHUECKUX KaTacTpod.

Oco0enHocTr 0TOOpPa M aJANTAIIMM Y4eOHOI0 MATEPHAJIa 10 XUMHUHU

OOyuenue yueOHOMY MpenMeTy «XHUMHUsS» HE0OXOAUMO CTPOUTh Ha CO3/IaHUU ONTHMAJIBHBIX YCIOBHNA
JUI YCBOEHUs MPOrpaMMHOro marepuana odyqarommumucs ¢ 3IIP. bonbiioe BHUMaHue 10JKHO OBITh Y/AEIEHO
0TOOpY y4eOHOro Marepuaia B COOTBETCTBHU C MPHUHIIUIIOM JIOCTYITHOCTU TPH COXPAaHEHUHU 001Iero 6a30BOro
ypoBHs. OH JODKEH MO COAEp)KaHUI0 M 00beMy OBbITh aJanTHPOBaHHBIM i oOywaromuxcs c¢ 3IIP B
COOTBETCTBUM C HUX OCOOBIMH 0Opa3oBareNbHBIMH TNOTpeOHOCTIMH. Crnemyer 0OJEerYuTh OBJaJCHHE
marepuagoM oOydarouumuca ¢ 3IIP mocpencTtBoM ero JeTaqbHOrO0 OOBACHEHHMS C CHUCTEMaTHYECKUM
HOBTOPOM, MHOTOKpPaTHON TPEHUPOBKOM B IPUMEHEHUH 3HAHUI C MCIOJb30BAaHUEM IIPUEMOB AJITOPUTMU3ALNU
U BU3YyaJIbHBIX OINIOP, 00Y4YEHUs CTPYKTYpUPOBAHHUIO MaTepuaa.

bonbiioe 3HaueHue UIg  IOJIHOLEHHOI'O YCBOEHHS y4eOHOro Marepuaja HUMEEeT onopa Ha
MEXIIPEIMETHbBIE CBSI3U BOIPOCOB, U3yYaeMbIX B JAHHOM Kypce, C TaKMMU Y4E€OHBIMM NpeAMETaMH Kak
«T"eorpadus», «duzukay, «buonorus». [To3Bosss paccMaTpuBaTh OMH U TOT K€ YUeOHBI MaTepHai ¢ pa3HbIX
TOYEK 3pEHMs], MEXIPEAMETHbIE CBSA3M CIIOCOOCTBYIOT €ro JIydlleMy OCMBICICHHIO, Oojiee IMPOYHOMY
3aKpETJICHUIO TIOJYyYEHHBIX 3HAaHUHM U IPaKTUYECKUX YMEHUH.

[Ipu moAroToBKe K ypokaMm y4uTelb JOJDKEH MPelyCMOTPeTh (POPMUPOBAHME Y O0YUAIOIUXCS YMEHUN
aHAJIM3UPOBaTh, CpPaBHUBATh, 0000IIaTh M3y4yaeMbli MaTepuai, IJIAaHUPOBaTh MPEACTOALIYI0 padoTy,
OCYILECTBIISATh CAMOKOHTPOJIb. HEoOX0MMO MOCTOSHHO CIEANUTH 3a MPAaBUIBHOCTHIO PEUEBOro OPOPMIICHHS
BbICKa3bIBaHUI oOyuatomuxcs ¢ 3[1P.

B cBa3u ¢ ocoOeHHOCTAMHU TOBENEHUSH JAeaTenbHOCTH oOydaromuxcss ¢ 3IIP  (pacTopMOXEeHHOCTB,
HEOPraHU30BAaHHOCTh) HEOOXOAUM CTPOXKAWIIUN KOHTPOJIb COOMIOACHMS NMPAaBWII TEXHUKU O€30MIaCHOCTU NPHU
IpOBeIeHUH Ja0OPAaTOPHBIX PadOT B XUMHUECKOM KaOMHETE.

Buabsr pesreabHocTn oOyvaromuxcss ¢ 3IIP, oO0ycioBiaeHHble 0c00bIMH 00pa3oBaTeIbHBIMH
NOTPeOHOCTSIMH M 00ecleYrBalolIie OCMbICJICHHOE OCBOCHHUE CO/IeP:KAHHM 00pa30BaHMs IO NpeIMeTy
«XHMHA»

Copep:xanue BUAOB aedrenbHocTH oOydaromuxcs ¢ 3[1P Ha ypokax XuMuu onpenensiercs X ocoObIMU
oOpa3oBaTenbHbIMU TOTpeOHOCTSIMU. [lomMumo mmpoko ucnonb3yemsix Bo I'OC OOO oOmmx amns Bcex
00y4aromuxcsi BUAOB JEATEIBHOCTH CIEAYeT YCHJINUTh BUIBI JEATENBHOCTH, cleuu(uyHble s JaHHOMN
KaTeropuu OOydYaroluXcs, Uil OOECIEeYeHUsT OCMBICIEHHOTO OCBOCHMS COJEpXaHUA OOpa3oBaHMS IO
OpeIMeTy: YCWICHHE MPEJIMETHO-NPAKTUYECKON JIeATENbHOCTH C AaKTUBH3AllMEeH CEHCOPHBIX CHCTEM;
Yepe0BaHNUE BUAOB ACSITEIBbHOCTH, 3aACHCTBYIOLUINX PA3JINUHBIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢
OTOPOH Ha aJrOPUTM; «IIOIIATOBOCTH» B M3YYEHMM MaTepuasa; UCIOJIb30BAHUE JOMOJHUTENBHON BU3yalbHOM
oropsl (TJaHbl, 00pa3lbl, CXEMbl, IIa0JIOHbI, OMOpHbIe TaOnuubl). [ng passutus y oOywaromuxcs c 3[1P
yMEHHs JeNaTh BbIBOJbI, (OPMUPOBAHUS TPAMOTHOTO PEUEBOTO BHICKA3bIBAaHUS HEOOXOIMMO HCHOJIb30BaTh
onopHele cinoBa U kiuie. Ocoboe BHUMAaHUE CIEAYeT YAEIUTh OOyUYeHHIO CTPYKTYPHUPOBAHHUIO MaTepuaia:
COCTaBJICHHME PHCYHOUHBIX M BepOallbHbIX CXEM, COCTaBJIEHHE TaOJHIl, COCTaBJEHHE KIAaCCU(PUKALUU C
0003HaUYEHHBIMH OCHOBAHUAMH JUIs KJIacCU(UKAIIMK U HAIIOJIHEHUE UX IPUMEPaMH U Jp.

IIpumepHas TemaTudeckas U TepMUHOJIOrH4eckas jJekcuka coorserctsyer OOII OOO.

st oOyuatomuxcs ¢ 3I1P cyriecTBEeHHBIMU SIBJISIOTCS IPUEMBI PA0OTHI ¢ JIEKCHUECKUM MaTepHUaIoM 1o
npeamery. IlpoBoaurcs cnenuanbHas paboTa IO BBEJEHHIO B AKTUBHBIM ClOBaph  0OydaroIIMXCs
COOTBETCTBYIOLIEH TepMHUHOIOTUU. M3yuaemble TepMUHBI BBOAATCS Ha IOJMCEHCOPHON OCHOBE, 00s3aTelbHA
BU3yallbHAs MOAJIEPXKKA, aITOPUTMBI pPabOTBl C ONpPENCIIEHUEM, OIOPHBIE CXEMbl Ul aKTyalu3aluu
TEPMHUHOJIOTHH.



MecTo y4eOHOTro npeaMera « XuMus» B y4eOHOM IIaHe
B coorBerctBuM ¢ DenepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO
o0Opa3oBaHus yueOHbIN peaMeT «XUMHUSD BXOJIUT B MPEAMETHYI0 001acTh « EcTeCTBEeHHOHAYUHBIE PEAMETHD)
U SBJISICTCS 00SI3aTEIBHBIM JIJISI U3yYCHUS.
OOmiee 4McIO 4acoB, OTBEACHHBIX [UIsI M3yYEHUS XMMHUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHWs,
cocraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeNn0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
Coneprkanre yd4eOHOTo mpeaMera « XuMHUs», IPEACTaBICHHOE B pabodeit mporpamme, cooTBeTcTBYeT OI'OC
000, pa3paboTaHO COOTBETCTBYET (helepaabHONM aJanTUPOBAHHOW OCHOBHOW 00pa30oBaTENLHON Mporpamme
OCHOBHOT0 00111eT0 00pa3oBaHusi 00yUYaOIIUXCS € 3aeP>KKON ICUXUYECKOTO PAa3BUTHUS.

JIUMYHOCTHBIE, METAIIPEAMETHBIE U TIPEJMETHBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O TIPEJJMETA

B uenom pesynbrarel ocBoeHus: ooyuaromumucs ¢ 3P ydyeOHoro npeamera «XuMus» JOJDKHBI COBIAAATh C
pe3ylbTaTaMu TIpUMEpHON pabouell mporpaMMbl OCHOBHOTO oOmmiero oOpasoBanus. Haubonee 3HaYMMBIMU
SIBJISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHUBAIMs K 00y4YEHHIO U LieJIeHANPaBICHHOM [103HABATEIBbHOM 1€ TEIbHOCTH;

YCTaHOBKA Ha OCMBICJIEHHE JIMYHOT'O ONBbITA, HAOIIOAEHUM 3a XUMUYECKMMHU SKCIIEPUMEHTAMU;

OpHEHTAIUs Ha MpaBUa MHIMBUAYAIBHOTO U KOJJIEKTUBHOI'O 0€3011aCHOI0 MOBEJCHUS MPH B3aUMOACHCTBUM C
XMMHYECKMMHU BELIECTBAMH U COEIMHEHUSMU;

IpakTUYecKoe M3ydeHue npodeccuili M Tpyaa pasjii4HOIO pojia, B TOM UHUCIE HA OCHOBE IPUMEHEHHS
M3y4aeMOro NPeJMETHOIO 3HaHUs (HanpuMmep, 1a00paHT XUMHUUYECKOTO aHaIN3a);

yBa)K€HHE K TPYyAY U pe3yJbTaTaM TPYJOBOH NesATeIbHOCTH;

TOTOBHOCTb K OCO3HaHHOMY IOCTPOEHUIO JajbHEeHIIe UHINBUIYaTbHOW TPaeKTOpUH 00pa30BaHMs Ha OCHOBE
OPUEHTUPOBKU B MHpe Mpodeccuid M Mpo(ecCHOHANbHBIX MPEINOYTEHUH, YBaKUTEIHHOIO OTHOILEHUS K
TpYyAy;

0CO3HAHME CBOETO MOBEJICHUS C TOUKH 3PEHHSI OIIACHOCTH MJIM 0€30MaCHOCTH JUIsl ce0sl WM [Tl OKPY KaroIlnX;
OCHOBBI 9KOJIOTMUECKON KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOTO MBIIIJICHMUS,
npuoOpeTeHre OmbiTa SKOJIOTMYECKM OpPUEHTHPOBAHHOW MPAKTUYECKOM JAEATENbHOCTH B SKU3HEHHBIX
CUTYaLUsX;

OCO3HAHME MOCIEACTBUI 1 HENIPHUIATHE BPEIHBIX MPUBBIYEK (YHOTPEOIEeHUS aJIKOTr0JIsl, HAPKOTHUKOB, KYpPEHUs) U
MHBIX (opM Bpena A (U3HUECKOTo U MCUXUYECKOT0 3/I0POBBS;

NPUHATHE PEUICHWH B )KU3HEHHOW CUTYyallMM Ha OCHOBE IEPEeHOCa MOJyYEHHBIX B X0Ji€ 0Oy4eHUs 3HaHWH B
aKTyaJIbHYIO CUTYalUIO, BOCTIONHATH JeuIuT UHPOpMaLny;

TOTOBHOCTh OTOMpaTh M HCIOJb30BATH HY)XKHYIO MH(POPMALMIO B COOTBETCTBUU C KOHTEKCTOM >KU3HEHHOU
CUTYallUH.

METANPEIMETHBIE PE3YJIbTATBI

Osnaodenue yHusepcanpHvlMu Y4eOHbIMU NOZHACAMETbHBIMU OCUCEUAMU:

BBISIBIISITH TIPUYMHBI U CIICIICTBHS TPOCTHIX XUMHYECKHX SIBICHUH;

OCYILIECTBIISATh CPaBHEHUE, KJIACCHU(PUKALNIO XMMUYECKUX BELIECTB MO 3aJaHHBIM OCHOBAHUSM M KPUTEPHUIM
JUTSL yKa3aHHBIX JIOTHYECKUX OTEPaIlHii;

CTPOUTH JIOTUYECKOE CYXJIEHHUE MOocje NpeABapUTENbHOIO aHalIMu3a, BKIIOYAIOIIEEe YCTAHOBJICHHUE NMPUUYUHHO-
CIIEICTBEHHBIX CBS3EH;

BBISBIISITH Ie(OUIIUTHI MH(GOPMAIIMHU, TaHHBIX, HEOOXOAUMBIX ISl pEIIeHUs TOCTaBIICHHOW 3a/1a4H;
peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUAA B APYToH (Tabiuily B TEKCT U Ip.);

co3/1aBaTh, MPUMEHATh U NPe0oOPa30BbIBATh 3HAKW M CHMBOJIBI, MOACIU M CXEMBbI Ul PELICHUsS y4eOHBIX H
MO3HABATENIbHBIX 33]1a4 C TOMOUIBIO MIE1arora;

C TOMOINBIO TeNarora IMPOBOAUTh XUMHUYECKHH OIBIT, HECIOXHBIM 53KCIEPHUMEHT, IJIS YCTaHOBIICHHS
0COOEHHOCTEHN 00BEKTa U3yUCHHUsI, MPUINHHO-CIICICTBEHHBIX CBS3EH U 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOi;
C TOMOIIbIO TMEeAarora WM CaMOCTOSTEIbHO (OPMYIHPOBATH OOOOLICHHS W BBIBOJIBI IO pE3yJbTaTam



MPOBEJICHHOTO HAOJIOICHUS, OTIBITA;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE XUMMUYECKUX MPOLECCOB U UX MOCIEACTBUS;

WCKAaTh WM OTOMpaTh MH(OPMAIIUIO WK JAHHBIC U3 UCTOYHUKOB C YUCTOM IMPEATIOKEHHON ydeOHOU 3a1auu U
3a/IaHHBIX KPUTEPUEB.

Osnaodenue yHugeepcatbHoIMu YUeOHBIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpraHM30BBIBATH y4eOHOE B3aMMOJICHCTBHE B TIpymne (ONpenensrTh oO0IIMe LeidH, pacHpelesiarTh poiy,
JIOTOBAPUBATHCS IPYT C APYTOM H T. I1.).

C NOMOIIBIO MEAArora WM CaMOCTOATEIBbHO COCTABIIATh YCTHBIE M MUCBMEHHBIE TEKCThI C HUCIOJIb30BAHUEM
WJUTIOCTPATUBHBIX MAaTEPUAJIOB ISl BBICTYIUICHUS NIEPE] Ay IUTOPUEH;

OpraHU30BBIBATH y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JACSTENBHOCTh C YUYHUTEIEM U CBEPCTHHUKAMH,
paboTaTh WHAMBUAYAIBHO W B TPYIIE: HAXOJUTh OOIIEEe pEIICHHEe W pa3pemarh KOH(IUKTHI Ha OCHOBE
COTJIaCOBaHUs MO3UIMI U yuyeTa HHTepECcOB; POPMYIUPOBAThH, ApTYMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHUE;
OIICHUBATh KAUYeCTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT, MPUHUMATH U PA3ICNIATh OTBETCTBEHHOCTh U MPOSBIISTH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA Mepe IPYMIIION.

Osnadenue yHUGePCaAIbHLIMU YUEOHBIMU PECYIAMUGHBIMU OCHUCMEUAMU:

oOHapyX HUBaTh U POPMYIUPOBATH YUEOHYIO TPOOIIEMY, OIIPEAENATh L1eIb Y4eOHOH e TeIbHOCTH;

BJIQJICTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIEHKH, PUHATUSI PEIICHUHN U OCYIIECTBICHUSI OCO3HAHHOTO BhIOOpa B
y4eOHOI 1 MO3HABATENIbHOM 1eATeIbHOCTH;

COOTHOCHUTbH CBOU JICUCTBUS C IUIAHUPYEMBIMU PE3YJIbTATAMH, OCYLIECTBIISATh KOHTPOJIb CBOEH JAEATEIBHOCTH B
polecce MOCTHKEHHUS pe3ysbTara, ONpenessTh CIOCOObl ACHCTBHI B paMKaxX NPEIIOKEHHBIX YCIOBUN H
TpeOOBaHMU, KOPPEKTHUPOBATH CBOU JCHCTBUS B COOTBETCTBUM C U3MEHSIOIICHUCS CUTYalIUEH;

JIlaBaTh aJICKBaTHYIO OLICHKY CUTYAllMH U MpeIaraTh IJIaH €€ U3MEHEHHUS;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEIICHUHU YU4eOHOM 3a1a4u;

MOHMMATh TMPUYHUHBI, IO KOTOPHIM HE OBLIT JOCTUTHYT TpeOyemblil pe3ysbTaT NesTEIIbHOCTH, OMpPEIEesTh
MO3UTHUBHBIC U3MEHEHUS U HaAIIpaBJIeHUs, TpeOyIolre JanbHEHIIeH paboThl;

OCO3HAHHO OTHOCHUTBCS K IPYyIrOMY UYE€JIOBEKY, €0 MHEHUIO.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeameTHBIX pe3ysbTaTOB MO OCBOEHHIO 00S3aTE€IBbHOTO COJEp’KaHUs, YCTAaHOBJIEHHOIO JaHHOUN
OpUMEpHOM paboyeil mNporpaMMoi, BBIJAENAIOT: Hay4dHble 3HAHMA, YMEHHMS W CIOCOOBI JeHCTBHUH,
cnenuduyecke Uil yueOHOro mpeamera « XMuMus», BUJIbI I€ATEIbHOCTH 1O MOJIYYEHHUI0O HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YU€OHBIX U HOBBIX CUTYaLIUAX:

o MIPEJCTaBICHUE O 3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUI NMPHUPO/bI, TOHUMaHHE OOBEKTHBHOM
3HAUMMOCTH OCHOB XMMMUYECKON HayKH Kak OO0JIaCTH COBPEMEHHOr0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeit
KYJIBTYpBl M MIPAKTHUUYECKON JEATEIIbHOCTH YEJIOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBa; MOHUMaHHE MeCTa
XUMHH CPeIM IPYTUX €CTECTBEHHBIX HAaYK;

o BJIa/ICHHE OCHOBaMHU MOHSTUWHOIO ammapaTta U CHMBOJIMYECKOTO SI3bIKa XHWMHUHU MJII COCTaBIICHUS
(GopMys1 HEOpraHWYECKHX BEIIECTB, YPaBHEHHUH XMMHUYECKHX pEaKUUH (C OMmopod Ha alropuUTM Y4eOHBIX
neiicTBuil); BinageHue ocHoBaMu xumuueckoil HoMeHknaTypel (IUPAC wu TtpuBnanbHOW) M  yMmMeHHE
UCIIOJIb30BaTh €€ IS PelleHus y4eOHO-TI03HABATEeNbHBIX 33/1a4 C MOMOIIBIO YUUTENs; YMEHUE UCIIOJIb30BaTh
MOJIEH JIIsl OOBSICHEHUSI CTPOEHUSI aTOMOB M MOJIEKYJI TIO aITOPUTMY C OTIOPO Ha OIpeIeTIeHHUS;

o MIPEJICTAaBICHUE O CHCTEME XUMHUYECKHX 3HAHUI U yMEHHE C MOMOUIbI0 YUUTENS MPUMEHSATh CUCTEMY
XUMHYECKMX 3HAHWUH JUIsI YCTAHOBJIEHUS B3aUMOCBSI3€H MEXJy M3YYEHHBIM MaTepUalioM U IpPHU IOJyYEHUH
HOBBIX 3HAHMH, a TaKKe B IPOLIECCE BBHINOJHEHUS Y4eOHBIX 3aJaHud U Npu padboTe € HCTOYHHKAMHU
XUMHUYECKON MH(OPMAIK, KOTOpast BKIIOYAET:

BaXHEHIINEe XUMUYECKUE MOHATUSA: XUMHUYECKUN D3JIEMEHT, aTOM, MOJIEKyJa, BEHIECTBO, MPOCTOE U CIOKHOE
BEIIECTBO, OJHOPOAHAs M HEOAHOPOJHAs CMECh, OTHOCHUTEIIbHBIE aTOMHAas W MOJIEKYJISIpHAas MaccChl,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAasT Macca, MOJISIpHBIM 00beM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb
(cpenmusisl), XMMHUYECKas peaKiysl, peakllui COCMHEHUS, PEaKLIUU Pa3IoKEHUs], PeaKkliy 3aMEIICHNUs, PEaKIIUU
oOMeHa, TeryioBOM d3(¢eKT peakmuu, H5K30- M SHIOTEPMHUUYECKHE pEaKI[Mu, pPacTBOpP, MaccoBas O
XMMHYECKOTO 3JIEMEHTA B COEIMHEHUHU, MAaccoBasl JOJs U MPOLIEHTHAs KOHIIEHTpALMs BEILIECTBA B PacTBOPE,
AOpO aTroma, JJIEKTPUYECKUH CJIoOM aroma, aToMHass OpOuTalb, pPagMyC aTroMa, BaJEHTHOCTb, CTEIEHb



OKHUCJICHUS, XMUMHUYECKas CBSI3b, JJIEKTPOOTPULIATEIBHOCTh, TMOJSIPHAS W HEMOJSIpPHAs KOBAJICHTHAs CBS3b,
WOHHAsl CBfA3b, MeTa/lIMYecKkas CBs3b, KpHUCTAJUIMYECKas pelleTka (aroMHasi, HMOHHAs, MeTajinyeckas,
MOJICKYJISIpHasi), MOH, KAaTHOH, AHUOH, DJECKTPOJUT W HE 3JIEKTPOJHUT, AJICKTPOIUTHUYECKAS HUCCOIMAIIUS,
peakuu HOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, OKHUCIUTEIb W BOCCTAaHOBUTEID,
OKHUCJICHHE W BOCCTAHOBJICHUE, AJICKTPOJIN3, XUMUIECKOE pPAaBHOBECHE, OOpaTUMbIE U HEOOpPATHMBIE PEaKIIUH,
CKOPOCTh XMMHUYECKOW pEeaKIMH, KaTajau3aTop, hpeaeiabHo gomyctumas koHueHtpauus (I1JIK), xopposus
METaJUIOB, CILJIABhI;

OCHOBOIOJIAraolue 3aKOHbI XMMHHU: 3aKOH coxpaHeHusi maccel, Ilepuonnueckuii 3axon [l. 1. Menneneesa,
3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOpUU XUMHUHU: aTOMHO-MOJIEKYJIIpHAsi TEOpHUs, TEOpUs DIEKTPOJUTHUECKON IUCCOLMAIMU, a TaKKe
MIPE/ICTABJIICHUS O HAYYHBIX METOJAX MMO3HAHUs, B TOM YHUCJIE SKCIEPUMEHTAIBHBIX U TEOPETHUECKUX METOJaX
MCCJICTOBAHMSI BEILIECTB M U3yUCHUS] XUMUYECKUX PEaKIUi;

o MIpPEJICTAaBJICHUE O MEPUOJAMYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX D3JIEMEHTOB (paJuyc aroma,
AIEKTPOOTPHUIATEIIBHOCTE), MPOCTHIX W CIIOKHBIX BEHIECTB OT IOJIOKEHHUS 3jeMeHTOB B llepuoanyeckoit
cucteMe (B MaJlbIX MEPHOJaxX U TJIaBHBIX MOJTPYMIAax) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa; YMEHHUE OOBICHSTH
CBSI3b IMOJIOKEHMS AeMeHTa B lleproanyeckoit cucteMe C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB U 3apsl A1pa, oOIiee YHCIo 3JIEKTPOHOB), paclpeieieHHeM 3JIEKTPOHOB 10
HSHEPTreTUYECKUM YPOBHSAM aTOMOB IEPBBIX TPEX MEPUOOB, KAIHS U KAJIbLH; KIACCU(DPHUIIMPOBATh XUMUUECKHUE
3JIEMEHTHI ¢ OTIOPO Ha OrpeaeNeHs PU3NYECKOro CMbICia U(GPOBBIX JaHHBIX MEPUOINIECKON TaOIHUIIBI;

o yMEHHE KIaCCU(PHUIMPOBATh XUMHYECKHE OJJIEMEHTBhI, HEOPraHWYeCKHE BEUIECTBA M XHUMHUYECKHE
peaKIMu ¢ OMOPON HAa CXEMBI; ONPEACNIATh BaJCHTHOCTh U CTETICHb OKUCICHUS XUMUYECKHX 3JIEMEHTOB, BH]I
XUMHYECKON CBSI3M W THUI KPUCTAUTUYECKOW CTPYKTYpbl B COEAMHEHHUAX, 3apsAll MOHA, XapakTep Cpelbl B
BOJHBIX PacTBOpPax BEIIECTB (KHUCJIOT, OCHOBAHHI), OKUCIUTEIb U BOCCTAHOBUTEIH IO AJTOPUTMY yUeOHBIX
JIEHCTBHI;

o YMEHHE XapaKTepH30BaTh C OMOPOI Ha cxeMy (pU3MYecKre U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
(kuciIopoa, 030H, BOJOPOJ, TpaduT, aima3, KpeMHHH, a30T, docdop, cepa, XJIOp, HATPUM, Kaauil, MarHui,
KaJbIUil, aTIOMUHHM, JKeJIe30) M CIO0XHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJAa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPO, OKCUIBI U THAPOKCHU b MeTauioB | - [IA rpymm, amomunus, meau (I1), nuHka,
xeneza (I u III), okcuawr yriepona (II u IV), kpemuus (IV), azora u docdopa (III u V), ceper (IV u VI),
CEepHHCTas1, CEpHasi, a30TUCTAas, a30THasA, pocdopHasi, yronpHasi, KpeMHHUEBas! KMCIIOTA U UX COJIM); OMTUCHIBATh C
OTOpON Ha IUTAH W KIIIOYEBBIE CJIOBAa; YMEHHE MPOTHO3MPOBATh M XapaKTEPU30BaTh CBOICTBA BEIIECTB B
3aBUCHUMOCTH OT MX COCTaBa M CTPOEHHUs IOCIE MPEABAPUTEIHHOIO aHalu3a IOJ PYKOBOJACTBOM II€Aarora,
MPUMEHEHHE BEIIEeCTB B 3aBUCHUMOCTH OT MX CBOMCTB, BO3MOKHOCTh MTPOTEKAHUSI XUMUYECKHUX MPEBPAIlEHUN B
Pa3IMYHBIX YCJIOBUSX, BIUSHUE BEIIECTB U XUMUUYECKHX MPOIECCOB HA OPTaHM3M YEJIOBEKAa U OKPYKAIOIIYIO
IPUPOJIHYIO CPENY;

o YMEHHE COCTaBJIATH MO 00pasily, cXeMe, arOpUTMYy Yy4eOHBIX ACUCTBUI MOJEKYNISpHbIE U HOHHBIC
ypaBHEHUS PEaAKIUi (B TOM YHCIIE pEeaKIMii HOHHOTO OOMEHa M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITUi),
WUTIOCTPUPYIOIINX XUMHYECKHE CBOWMCTBAa M3YyUYEHHBIX KIIACCOB / TPYI HEOPTraHMYECKHX BEIIECTB, a TaKKe
MOATBEPKIAIOMINX TEHETHUECKYI0 B3aMMOCBSI3b MKy HUMHU;

o YMEHHE BBIYUCISITH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIECTB, MAaCCOBYIO JTOJTIO
XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, KOJUYECTBO BEILECTBA U €rO
Mmaccy, 00bEM razoB ¢ onopoit Ha oOurre GopMyJibl; YMEHHE TPOBOJUTH PacUeThl 110 YPABHEHUSAM XUMUYECKUX
peaKuil 1 HaXOAUTh KOJUYECTBO BEIIECTBA, 00BEM U MacCy peareHTOB MU MPOIYKTOB PEAKIMH C OTIOPOid Ha
oOpasell, anropuT™ y4eOHBIX JIEHCTBUIA;

o BIIQJICHUE OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHHUS (HAONIOJCHUE, W3MEPEHHE, JKCIICPUMEHT,
MOJICIMPOBAHNE) MPU M3YYCHUH BEIIECTB M XUMUYECKUX SIBJICHUH C OMOPOM Ha aJlTOPUTM YUEOHBIX JIEHCTBHIA;
yMeHHe cPOopMYyIUPOBAThH MPOOIEMY M MPEUIOKHUTh MYTH €€ PEIICHUs C TIOMOIIBI0 TMeAarora; 3HaHHEe OCHOB
0e30macHoi pabOThI ¢ XUMHUYECKUMHU BEIIECTBAMH, XUMHUUECKOU MOCYI0M U JIA0OPAaTOPHBIM 000PYI0BaHHUEM;

o HaJIM4Yue TMPAKTUYECKUX HABBIKOB IUJIAHUPOBAHUS M OCYUIECTBICHUS CIEAYIOIUX XUMHYECKHX
AKCIIEPUMEHTOB O]l PYKOBOJICTBOM YUHTEIsSl C OOCYKACHUEM IJIaHa PabOThl MIIM COCTABIICHUEM TaOIHUIIBI:
U3Yy4YEHUE U ONKCaHue (PU3NYECKUX CBONCTB BEILIECTB;

03HAKOMJICHHE C PU3NIECKUMHU H XUMUYECKIUMH SIBICHUSMU;



OTIBITHI, WUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIINA;

U3y4eHHUe CIocO00B pa3/ieNeHUs CMECEH;

IOJIy4Y€HHUE KUCIOPOJa U U3yUEHHUE €T0 CBOMCTB;

HOJIy4eHHE BOJOPOJa U U3yUEHHE €ro CBOICTB;

MOJIy4Y€HHUE YIJIEKUCIIOTO ra3a U U3y4EeHUE €r0 CBOWCTB;

HOJIyYeHHE aMMUaKa U U3yUEeHUE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

UCCIIEIOBAaHUE U OIIMCAHNE CBOMCTB HEOPIaHUYECKHUX BEILECTB PA3JINYHbIX KIJIACCOB;

NpUMEHEHHE UHINKATOPOB (JIAKMyca, METHIIOpaHXa 1 (eHondTaraenna) A onpeAeTeHus XapaKkTepa Cpebl B
pacTBOpax KUCIOT U IIET0YeH;

U3Yy4YEHHE B3aUMOJAEHMCTBUS KHMCIOT C METallaMH, OKCHJAMH METalIOB, PaCTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAHMSAMH, COJIIMU;

[I0JIy4YE€HUE HEPACTBOPUMBIX OCHOBAaHUI;

BBITECHEHHE OJJHOI'0 MeTajljla Ipyr'MM U3 pacTBOpa COJIH;

UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB TMPOKCH/IOB AIFOMUHUS M IUHKA;

pelIeHHEe IKCIIEPUMEHTANIBHBIX 33124 110 TeMe « OCHOBHBIE KJIaCChl HEOPraHMUECKUX COECMHEHUI;

pelIeHre FKCIIEPUMEHTAIbHBIX 33a4 10 TeME «DJIEKTPOIUTHUECKAs JUCCOLUALIUSY;

pelIeHNe HKCIIEPUMEHTANIBHBIX 33134 110 TeMe «BaxkHel1e HeMeTanbl ¥ UX COeIMHEHUS»;

pelIeHre IKCIEPUMEHTAIbHBIX 331a4 110 TeMe «BakHele MeTaibpl U UX COeINHEHUS»;

XUMHUYECKHE FKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE PU3HAKU POTEKAaHUS peaKkLiii HOHHOro 0OMeHa;
KAUeCTBEHHbIE PEAKUUU Ha IPUCYTCTBYIOIIME B BOJHBIX pPACTBOPAX HOHBI XJIOPUI-, OpOMHI-, HOIUA-,
cyabdar-, ¢pocdar-, kapOOHaAT-, CUIMKAT-aHUOHBI, TMIPOKCUI-UOHBI, KaTHOHBI aMMOHUS, MarHus, KaJlbLus,
ITIOMUHMS, KeTe3a (2+) u xenesa (3+), meau (2+), IUHKA,

YMEHUE MPEJCTaBIATh PE3ysbTaThl SKCIIEpUMEHTa B ()OpMe BBIBOAOB, JA0KA3aTENbCTB, I'PaUKOB U TaOIMIl U
BBISIBJISITH SMIIMPHUYECKHE 3aKOHOMEPHOCTH;

o BJIaJICHUE TpaBUiIaMH 0€30MacHOro OOpalleHUs] C BEIIECTBAMHU, MCIIOJNb3YEMBIMU B IOBCEIHEBHOMN
KHU3HH, a TaKKe MPAaBUJIAMU MOBEACHUS B LEISIX cOepeXeHUs 3/10pOBbsl U OKPY’KaIOLIeW MPUPOIHON Cpesibl;
NOHMMAaHKE Bpeda (ONMacHOCTH) BO3JACHCTBUS Ha KUBBIE OPraHU3MBI OINPEACIIEHHBIX BEIECTB, a TaK¥Ke
CHocO0OB YMEHBIIIEHUS U MPEIOTBPAIEHUS UX BPEIHOIO BO3JCHCTBUS; MOHUMAaHUE 3HAaYECHUs KUPOB, OEIIKOB,
YTJIEBOJIOB JJIsl OpraHU3Ma YeIOBeKa;

. BJIa/ICHHE OCHOBAMHM XHMHYECKOW TIpPaMOTHOCTH, BKJIIOYAIOLIEH YMEHHE MpaBWIbHO HCIOJIb30BaTh
U3yUYeHHbIE BEIECTBA U MaTepHaibl (B TOM 4YMCIe, MUHEPAJIbHBIE YI0OPEHUs, METaJUIbl U CIUIABbI, MPOAYKTHI
nepepaboTKU MPUPOAHBIX MCTOUYHUKOB YIJIEBOAOPOAOB (YIS, MPUPOJHOrO raza, He)TH) B OBITY, CEIbCKOM
XO35IICTBE, HAa TPOU3BOJICTBE; YMEHNUE IPUBOUTH IIPUMEPBI TPABHIIBHOTO UCIOIb30BAaHUS N3YUYEHHBIX BEILECTB
U MaTepUaJIoB;

. YMEHHE YCTAHABIMBATh CBSI3M MEXIy peallbHO HaONI0JaeMbIMH XUMHYECKMMH SIBICHUSIMU U
IpoIeccaMy, MPOUCXOAAIIMMH B MaKpO- 1 MUKPOMHpPE, OOBSICHATh NPUYMHBI MHOT000pa3Hsl BEIIECTB; YMEHHE
UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSMU APYTUX YUEOHBIX MPEIMETOB C MIOMOIIBIO MEarora;

o npencraBieHre o chepax npoPpecCUOHANbHON AESITENbHOCTH, CBSI3aHHBIX C XHUMUEH U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHHSIX XMMUYECKON HAayKHu; HAJIM4ME OIbITa PabOThl ¢ Pa3InYHBIMU
UCTOYHUKAMU HH(OPMALIUU 10 XUMHUU (HAy4HO-TOIMYJIIpHAs JUTepaTypa, cIoBapu, CIPaBOYHUKH, UHTEPHET-
pecypcel) € OMOpOl Ha alNropuTM: yMEHHE OOBEKTHBHO OLIEHMBATh HH(GOpPMAIMIO O BEUIeCTBAX, HX
MPEBpALICHUSIX U PAKTUYECKOM MPUMEHEHHH.

TpeOoBaHus K PeIMETHBIM Pe3yJIbTATaM OCBOCHHSI Y4eOHOI0 npeamera « XuMHUs», pacrpeaeieHHbIe 110
rogam o0y4eHus

PesynbTaTsl mo rogaM GopMyaHpyOTCS MO MPUHIUIY 100aBIEHUS HOBBIX PE3yJlbTaTOB OT roja K roay, yxe
HAa3BaHHBIC B IPEABIAYIIMX TOJaxX MO3ULMUHU, KAaK IPABUIO, JOCIOBHO HE ITOBTOPSIOTCS, HO YUYUTBHIBAIOTCS
(pe3yabTaThl OYEPETHOIO T0/1a IO YMOJIYAHUIO BKIIHOYAIOT PE3YIbTaThl NPEABIAYIINX JIET).

8 KUIACC

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHUYCCKHUX MMOHSTHH: aToOM, MOJICKYIJIa, XUMHYECKHI QJICMCHT, IIPOCTOC



BEILIECTBO, CJI0)KHOE BEILIECTBO, CMECH (OJTHOPOHASI U HEOJITHOPOHAs), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs
U MOJEKyJIspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MAaccoBas JOJs XMMHYECKOTO
AJIEMEHTA B COSJIMHEHHUH, MOJISIPHBIA 00BEM, OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb, 9AEeKMPOOMPUYAMETbHOCb,
CTCTICHh OKHCIICHUS, XHUMHYECKas peakius, KIacCU(UKAIMS PEaAKIHMid: pPEeaKIHH COCIUHCHHS, pPEaKInu
pa3I0KEeHUs, PeaKuy 3aMelleHus], peakiiuu OOMeHa, 3K30- U SHAOTEPMUUYECKUE PEAKLIUU; Men1080t d¢hgdhexm
peakyuu,; SAPO aToOMa, SJCKTPOHHBIA CJIOM aTtoMa, aTOMHAas OpOWTallb, PajMyC aToMa, XMMHUYECKas CBS3b,
MOJISIPHAsE U HEMOJISIpHAsi KOBAJIEHTHAs CBS3b, UOHHAs CBSI3b, UOH, KaTUOH, aHUOH, PacTBOP, MAcCCOBAasl J10OJIs
BellecTBa (IIPOLICHTHAS] KOHIIEHTPAIKs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM. M. 1) M NPUMEHSATH 3TH MOHSTHS NPHU
ONMCAHUU BELIECTB U UX MPEBPAILCHUN;

UCIOJIb30BAaTh XMMHMUYECKYI0 CUMBOJIMKY Ui COCTaBlieHUS (OPMYJl BEIIECTB, MOJEKYJSPHBIX YpaBHEHHI
XUMHUYECKHUX PEAKIIHiA, JICKTPOHHOTO OallaHca;

OTpeeNATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIUWHEHHSX; CTENEHb OKUCJICHHS DJIEMEHTOB B
OMHAPHBIX COCIUHEHHUAX C OMOpPOM Ha OMpEeNeTIeHUs, B TOM YHCIE CTPYKTYPUPOBAHHBIC;, MPUHAIICKHOCTH
BEIIECTB K OMNpeAeNEHHOMY Kjaccy coeIuHeHUil mo (opmynaMm; BHA XUMHYECKOW CBs3H (KOBaJCHTHAs U
HMOHHAs1) B HEOPTaHUYECKUX COCTMHECHHUSIX;

UMETh MPEACTABICHUE O CUCTEME XMMHYECKUX 3HAHUW, YMETh C MOMOUIbIO YUMUTENs MPUMEHSATH CUCTEMY
XUMUYECKUX 3HAHUU, NJIS YCTAHOBJICHUS B3aMMOCBSI3U MEXAY H3YYCHHBIM MATEpPHAIIOM M TPH TMOIYyYEHUU
HOBBIX 3HAHUH, a TakXKe Mpu paboTe ¢ UCTOYHUKAMU XUMHUYecKoi nHpopmaruu. OpueHTUPOBATHCS B OHATUAX
¥ OINEepUpoBaTh MMHU HAa 0a30BOM YpOBHE, NMPHUMEHSTh NPHU BBINOJIHCHUH YYEOHBIX 3aJaHUN M PEHICHUH
pacueTHBIX 3374 C OMOPOIl Ha aNTOPUTM Y4eOHBIX JEHCTBUI M3yUYEeHHbIE 3aKOHBI U TEOPUU: 3aKOH COXPAHEHHS
Maccsl, [lepuognueckuii 3akon .M. Menaeneesa, 3akon nocmosancmea cocmaea, 3aK0H ABOraapo; aTOMHO-
MonekyisipHass Teopus.CooTHOCUTh 0003HadYeHMsI, KOTOpble uMmeroTcss B Tabmuie «llepuonuyeckas cucrema
xuMu4eckux 3eMeHToB J[. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHUYECKHUX
9JIEMEHTOB (COCTaB | 3aps]l sApa, 00IIee YHCIO FIEKTPOHOB M paclpeiesieHne UX MO dJIEKTPOHHBIM CIIOSIM);
KJIACCU(PUITUPOBATHXUMHUECKHUE HIIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XMMUUYECKHE PEAKIUU (110 YUCTY H
COCTaBy y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHUIO0 CTEeTeHH OKHCICHUS
XUMHUYECKHUX DJIIEMEHTOB) C OTIOPOI HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKIas
OMHMCaHuEe TPUMEPAMH MOJICKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUH C OMopoil Ha
CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHHS; BO3MOXKHOCTH TPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHIX MOCIE MPEABAPUTEIHLHOTO 00CYKIEHUS C TIeIaroroM;
BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJI0 XHUMHUYECKOTO
JleMeHTa Mo QopMylie COEIWHEHHUS; MAacCOBYIO JIOJII0 BEIIecTBa B PacTBOpPE; MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOW PEAKIIUH C OMOPOM HA aITOpPUTM;

MPUMEHSTh OCHOBHBIC OIEPAIIMHM MBICTUTENHHOU NEATEIbHOCTH — aHAU3 U CHHTE3, CpaBHEHHE, 0000IIeHue,
cucTeMaTtu3alus, Kiaccu(pukanus, BBISIBICHUE MPUYHMHHO-CIEACTBEHHBIX CBSI3€M — NJIsi M3yYCHHs] CBOMCTB
BEIIECTB M XUMHUYECKHX PEaKIIMii; €CTECTBEHHO-HAYYHBbIE METOJBI IMO3HaHUs — HAOJIOJCHHE, H3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peanbHblli U MblCIeHHbIl) TIO]T PyKOBOJICTBOM Ie/larora,

CIeIOBaTh MpaBUJIaM IIOJIb30BAHMSI XUMHYECKOH TOCYyA0H H 1abopaTOpHBIM OO0OpYJOBaHHEM, a TaKXKe
npaBujaM OOpalieHusl ¢ BEIECTBAMH B COOTBETCTBHU C WHCTPYKIMSMH IO BBIMOJTHEHHUIO JTA00PATOPHBIX
XUMHYECKHX ONBITOB IO TONYyYEHUI0O M COOMPAHHI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJa U KHCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHOM MacCOBOM JOJ€H PAacTBOPEHHOTO BENIECTBA; IJIAHUPOBATH M
MPOBOJIUTh XMUMHUYECKUE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IMOMOIIbIO
WHAMKATOPOB (JakMyc, (eHondranend, METWIOpaH)X U Jp.), MOATBEPXKJIAIOUIMX KaueCTBEHHBIM cocTaB
HEOPraHMYECKUX BEIIECTB (KaUeCTBEHHBIE PEaKIIMK Ha HOHBI) TIOJT PyKOBOJICTBOM I€/Iarora.

9 KJIACC
PacKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHATHHM: XMMHYECKHN DJIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH,

1311ech 1 Janee KypcHBOM 0603HAYAIOTCA ILIAHKPYEMBIE IPEAMETHBIE PE3YIIBTAThL, KOTOPHIE MOIYT ObITh IOTEHIUAIBHO JOCTHIHYTHI
oOyyvaronumces ¢ 3I1P, HO He SBISIOTCS 005I3aTEIbHBIMH.



AHUOH, IIPOCTOE BEILECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHUS,
XUMHUYECKasl peakiusi, XUMUYecKas CBsI3b, menniogol 3¢ghghexm peaxyuu,M0ib, MOJIAPHBIA 00BEM, pacTBOp;
AIIEKTPOJIUTHI, HEJCKTPOIUTHI, SJICKTPOIUTHYECKAsT TUCCOIMALNSA, PEAKIMd HOHHOTO OOMEHa, KaTalu3aTop,
Xumuyeckoe pagHogecue, oopamumvle U Heoopamumble peakyuu, OKACIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCITUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE M BOCCTAHOBJICHHE, aJUIOTPOIUS, aM(POTEPHOCTh, XUMHUYECKast CBS3b
(koBaJIeHTHAas, MOHHAsI, METAJUIMYECKast), KpUCTAJUINYECKasl peHIETKa, KOppo3us Memaiios, Cniagvl, CKOPOCHIb
Xumuyeckou peakyuu, ipeAeabHo nonycrumas konuenrpanus (I1/1K) semecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH (CM. M. 1) MU NPUMEHSTh 3THU HOHATUSA NPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUII;

MCIOJIb30BaTh 3HAKH U CUMBOJIBI AJisl (PUKCALIUK Pe3yJIbTaTOB HAOIIOJCHUIA, cocTaBleHUs! (OPMYJI BEUIECTB U
YpaBHCHUU XUMHYECKUX PEAKIIHiA, 3aIMCH JAHHBIX YCIIOBUH 3a7a4. Mcnons30BaTh 0003HAUYCHUS, UMEIOIIHECS B
[lepuoanueckoit cucremMe u TabauIEe PAaCTBOPUMOCTH KHUCIIOT, OCHOBAaHHUM W cOjeil B BOJAE AJIS BBINOJTHEHUS
3a1aHUM.

ONpENIENATh BAJCHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUUYECKUX 3JIEMEHTOB B COCMHEHUSX Pa3IMYHOTO COCTaBa;
IIPUHAJIC)KHOCTh BELIECTB K ONPENCIEHHOMY KJIACCYy COCAUHEHUN C ONOPOM Ha OINpEENICHMs, B TOM YHCIE
CTPYKTYpUPOBAHHbIE; BUIbl XUMUYECKOW CBSI3U (KOBAJIGHTHAs, MOHHAs, METAININYECKasi)) B HEOPTaHHMUECKUX
COCIMHEHUAX; 3aps] MOHA [0 XUMHYECKOW (opMylie; XapakTep Cpellbl B BOJHBIX DPACTBOpAX KHUCIOT H
HIEJIOYEH, mun Kpucmaiiuieckou peuémku KOHKpemHnoz20 eeuiecmeda;

packpeiBaTh cmbica llepuogmueckoro 3akona J[.M. MenneneeBa M JOE€MOHCTPUPOBATH €r0 NOHUMAaHUE:
onucvieamv U xapakmepuzogams TabaMuHy0 Qopmy lleproanueckoil cuCTEMBbl XUMHUYECKUX DIIEMEHTOB:
pa3nuyath TOHATHS «riMaBHas moarpynna (A-rpymma)y u «mobounass moxarpynma (Bb-rpymnma)y, mansie u
00JbIINE TIEPUOABL; COOMHOCUMb 0003HAYEHHS, KOTOPhIE UMEIOTCA B EPUOAMYECKON TaOJIHIle, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps]l AApa, 00IIee YUCIIO 3JIEKTPOHOB
U pacIpelie]IeHHe WX IO DJIEKTPOHHBIM CIIOSIM); 00bsAcHAmMb OOlLIMe 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB
XUMHYECKHX 3JEMEHTOB U MX COEAMHEHHUH B Ipejaesax MallbIX MEpPUOJIOB U IJIaBHBIX MOATPYHI € Y4ETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTbI; HEOPraHUYECKHE BELIECTBA; XMMUYECKUE peakuuu (110 YUCIy U
COCTaBYy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, M0 U3MEHEHUIO CTENeHEeH OKUCICHHS
XUMHYECKHX 3JIEMEHTOB) C ONOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIKE U crienu(pUIecKne XMMIUYEeCKHe CBOWCTBA BEIIECTB PA3IMUHBIX KJIACCOB,
MOJATBEPK/J1asi ONMHMCAaHWE NMpPUMEpPaMH MOJIEKYJSPHBIX U MOHHBIX YPABHEHMHM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii ¢ OIOPON Ha CXEMBI;

COCTaBJIATh YPABHEHUS AIEKTPOIUTAYECKON AUCCOMALIMKN KUCIIOT, IEI0YEH U COJIECH; MOJHBIE U COKPAIIEHHBIE
YpaBHEHMsI peakIiii HOHHOro 0OMeHa; YpaBHEHUS PeaklUi, HOATBEPKIAIOIINX CYIIECTBOBAHUE F€HETHYECKOI
CBSI3M MEXY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBICHUSI JIEKTPOHHOTO
OaylaHca dTUX PEaAKIUi;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHHS; BO3MOXKHOCTU IPOTEKAHUS XUMUUYECKUX
IpEeBpalleHHH 1Tocie TPEIBAPUTENHLHOT0 00CYXKACHUS C TIEaroroMm;

BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJSPHYIO U MOJIIDHYIO MAacChl BEIIECTB; MAacCOBYIO IO XUMHUYECKOTO
JJIeMeHTa 1Mo (QopMyJie COEIMHEHHUS; MAacCOBYIO JIOJII0 BEUIeCTBa B PacTBOpPE; MPOBOAUTH PacdEThl IO
YPaBHEHUIO XUMUUYECKOW PEaKlUM C OOPOI Ha aJITOPUTM;

CleIoBaTh MpaBUiaM IOJIb30BAHMSI XUMHUYECKOM TOCYyA0H M JabOpaTOpHbIM O0OpYJOBaHHEM, a TaKxkKe
MpaBUJiaM OOpaIeHHs] C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHMSMHU TIO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHX OIBITOB IO MOJTYYEHHIO U COOUpPaHUIO Ta3000pa3HbIX BEUIECTB (AaMMHUAaKa U YIJIEKHCIIOTO rasa);
MPOBOJIUTh PEAKLUU, MOATBEPKIAIONINE KAUECTBEHHBI COCTAB PAa3JIMUHBIX BEIIECTB: PACIIO3HABAThH OINBITHBIM
nyTéM XJopua- OpoMua-, MoauA-, KapOoHat-, docdar-, CUIUKaT-, Cyab(dar-, THUIPOKCHUI-MOHBI, KaTHOHBI
aMMOHHUS U MOHBI U3YUYEHHBIX METAJIJIOB, PUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX BEILIECTB;
MPUMEHSTh OCHOBHBIE ONEpAIllMi MBICIUTEIbHON NEATEIbHOCTH — aHAJIW3 U CHHTE3, CpaBHEHHE, 0000IIeHNE,
CHCTEMaTHU3allHIO, BBISIBICHUE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — JJIs1 U3YUEHHsI CBOWCTB BEIECTB U XMMUYECKUX
peaKIyii; ecTeCTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOII0IeHUE, U3MEPEHHE, MOJCTUPOBAHHE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIH ).






6. Coneprxanue y4eOHOro npeaMmera « XuMushH»

8 KUIACC
IlepBoHauya/bHbIE XUMHYECKHE TIOHATHUS
IMpenmer xumuu. Ponv xumuu 6 odwcuznu uenosexa®. Tema u BemecTBa.DU3UYECKHUE CBOWCTBA BEIICCTB.
ArperatHoe COCTOSIHHE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctbie BeniecTBa u cMecu. CrocoObl pa3aencHus
cmeceil. IlpaBuima Ge30macHOrO OOpaleHHs C BEIIeCTBAMU M JIADOpAaTOPHBIM OOOpynoBaHueM. llowsmue o
Memooax no3HAHUs 8 XUMUU.
ATOMBI U MOJEKYJIbl. XMMHUYECKUE 3JIEMEHTHl. 3HAKH (CUMBOJIBI) XUMUYECKHUX 3JIeMEHTOB. OTHOCUTEIbHAS
aToMHas Macca. [IpocTbie u cioxKHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.
Xumudeckasi (opmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX OJJIEMEHTOB. 3aKOH HOCMOAHCMBA COCMABA
sewecms. OTHOCUTENbHASL MOJIEKYJISIpHasl Macca. MaccoBast 10JI1 XMMHUYECKOT'0 3JIEMEHTa B COSIMHEHUU.
Ou3nyeckue M XUMHYECKUE SBJICHUSA. XHUMHUYECKas peakuud. [Ipu3HakKM XMMHYECKHX pPEakKIuu.
YpaBHeHHs] XUMUUYECKUX peaklnii. 3aKOH COXpaHEHUsI Macchl BemecTB. Kimaccudukanys XuMUYECKUX peaKiuil
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OOMEHA).
XUMUYECKUH DKCIEPUMEHT: 3HAaKOMCTBO C XMMHYECKOHM IMOCYAOH, ¢ mMpaBwjiamu paboThl B J1aboparopuu U
npuéMamMu 0OpaIIeHus ¢ JIA0OPaTOPHBIM 000y IOBAaHHEM; U3yYCHUE B ONMCaHNE (U3NICCKUX CBOKMCTB 00pa3iioB
HEOPraHMYECKUX BEIIEeCTB; HaOmoJeHue (pu3nueckux (IUIaBJICHHWE BOCKA, TasHHUE JbJa, pacTHpaHHE caxapa B
CTYIIKE, KUIEHUE W KOHJCHCALUS BOJbI) U XUMHUYECKUX (FOPEHUE CBEYM, MPOKATMBAHUE MEIHOW IPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla C KUCIIOTOM) SIBICHUH, HAONIOJICHHE U ONMUCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (paznoxeHue caxapa, B3auMOJIEHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3iokKeHUe THIPOKCHIA
menu(Il) mpu HarpeBanuu, B3auMozeicTBuUe xenesa ¢ pactBopom conu Menu(Il));uzyuenue crnocoboB pazaeneHus
cMmecell (C MOMOIIBI0 MarHuTa, (GUIBTPOBAHWE, BBHIAPUBAHUE, MUCTWILLALNSA, XpoMmarorpadus), MpOBEICHUE
OUYUCTKH TIOBAPEHHOM COJM; HAOIIOJEHHWE W OMHMCAHUE PE3YJIbTaTOB MPOBEACHUS OMbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHHs MAaCChl; CO3/IaHUE MOJIENIeH MOJIEKYJT (ITIapOCTEPKHEBBIX ).

Baskneiilue npeacTraBuTe/IM HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech razos. Cocta Bo3nyxa. Kucinopon — anemeHT u npoctoe BeniectBo. Haxoxxaenue kucinopoja B
npupoze, pusnueckrue U XMMHUUECKUEe CBOWCTBA. Peakuyuu ropeHus MpocThIX M CIOXKHBIX BemiecTB. CrocoOsl
NOJTy4eHUs1 Kuciaopojia B gaboparopuu u npomviuiiennocmu. Ilpumenenne kuciaopona. Ilonarue o0 oxcuaax.
Kpyrosopot kuciopoaa B npupoae. O30n — aniomponuas Moougukayus Kuciopood.

Tennosoti a¢hghexm xumuueckou peaxkyuu, mepmoxumuieckue ypagHeHus, 3K30- U SHAOTEPMHUUECKHUE PEAKIIUH.
Tonnugo: yeonv u memau. 3azpsasHeHue 6030yxd, YCUuileHue NapHUKo8o2o 3ggexma, paspyuieHue 030H08020
CnoA.

Bopopon — snemeHT u mpocroe BemecTBo. HaxoxkaeHue Bogopoja B mpupoje, (pu3ndeckue U XUMHUYECKUE
CBOIicTBa (Ha MpUMepe B3aUMOJCIHCTBUS C HEMETAJUIaMU U OKCHIAMH METaJUIOB), INPUMEHEHUE, CHnocoobl
nonyyenus. IIoHsITHE O KMCIIOTaX U COJISX.

KomnuectBo BemiectBa. Monb. MonspHas macca. 3akoH Aoraapo. MonspHbiii 00béM ra3os. Pacdersl 1o
XUMHYECKol (opmyse. PacueTbl MaccoBOM OIM XUMHUYECKOTO 3JIEeMEHTa B COCAMHEHUH, KOJMUYECTBA BEIIECTBA,
MOJISIPHOW MaccChl, MOJISIPHOTO 0ObeMa ra3oB. PacyéTsl o XUMUYECKUM YPaBHEHHSIM.

Qusuueckue ceoticmea 600vl. Bona. Ee coctas, ctpoeHne u MoJekyibl. Booa kak pacmeopumens. PacTBOPBL
Ilonsamue o nacvluenHvIX U HeHacvlyeHHbIX pacmeopax. [lonamue pacmeopumocmu eewjecms 6 6ooe. Pacuer
MaccoBOM JJOJIM BELIECTBA B PACTBOpPE (IIPOLIEHTHAs KOHLEHTpauus).MaccoBas 10 BELIECTBAa B pacTBOPE.
Xumuueckue ceolicmea 600bl (paznodcenue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, oxcuoom cepvi (IV)
Ppeakyuy ¢ Memaunamu, KUCIOMHbIMU U OCHOSHbIMU okcuoamu). [lonamue 06 ocnosanusx. Ponb pacmeopos 6
npupooe u 8 xuznu yenosexa. Kpyeosopom 600wl 6 npupooe. 3arpsi3HeHue IpUpOIHBIX Boja. OXpaHa U OYHCTKA
IPUPOJHBIX BOJI.

Baxneifmme kimaccel HeOpraHudeckux coeanHeHuil. Kinaccudukaius HeopraHndeckux coeauHeHui. OKCUIbL:
cocTaB, KiaccupuKkanus (KUCIOTHBIE, OCHOBHBIC, amgomepHble, Hecoreobpasyloujue - Ha npumepe OKCuod

23,HGCI) " aajee KypCuBOM 0003HaYEHEI TEMbI, U3YyYCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIBHOM ILJIaHE. Heaaror CaMOCTOATCIIBHO
OIpCACTIACT 00beM n3ydyacMoro Marepuala.



yenepooa (II) u okcuoda azoma (Il)), nomenmknamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3aumojielicTBUE C BOJOM, kucioTamu, menoyamu). OcHoBanusa. Knaccudukanus ocHoBaHW: MIENOYU U
HepacTBOpuMble OCHOBaHUs. HomeHknatypa ocHoBaHuil. Du3znueckne U XHUMHUYECKHE CBOMCTBA OCHOBAaHMM
(B3auMOJIEHCTBUE C OKCUIAMHU HEMETAJJIOB, KUCIOTaMH, COJIAMHU). [lonyuenue ocHoganuil.

Kucnotel: cocraB, kiaccudukaius, HOMEHKIATypa, (PU3NIeCKHe U XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C
MeTaJlJIaMHl, OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMH, COJISIMH, Ha IPUMEPE COJISTHOM M CEPHOM KHCIIOT), cnocodwvl
noayyenus. Psan axtuBHoctu MetaimioB H. H. Bekeroa. Conmu (cpemHue): HOMEHKIATypa COJeH, cnocodwl
noJyueHus, B3auMOJICCTBUE COJIEH C METaJJIaMU, KUCJIIOTaMU, LIeJI0YaMH U COJISIMU, IPUMEHEHHE.

Ilonsatue 00 am¢oTepHBIX THUAPOKCHIAX (Ha TpUMEpe IUHKA U AIIOMUHUA): XUMUYECKUe C80UCmea
(83aumooelicmsue ¢ KUCIOMAMU U WeLoYaMu, Pa3ilodcenue npu Hazpesanuu) u noaydenue.

I'enernueckas cBsI3p MEXKy KJIACCAMU HEOPraHUYECKUX COCIMHEHUN. [ 'eHeTnuecKkue psbl.

XHUMHUYECKUN 3KCHEPUMEHT: KaueCTBEHHOE OIPEJCICHUE COAEpPkKAaHUA KUCIOpoAa B BO3AYyXe; MOJYYCHHE U
M3y4eHUE CBOWCTB KHUCIOpOAa; HAONIOJCHUE B3aUMOJCUCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHS
BO3HUKHOBEHHUS U MpEKpalleHusi ropeHus (moxapa); 0O3HaAKOMIIEHHE ¢ 00pa3llaMH OKCHJIOB U ONHMCAHUE UX
CBOMCTB; TIOJIyYCHHE U U3yUYECHHUE CBOMCTB BOJIOpOJa (TopeHue); HaOIoieHne 00pa3ioB BEIIECTB KOJTUIECTBOM
1 Mouib; HccnenoBaHue OCOOCHHOCTEN PacTBOPEHUS BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO; IPUTOTOBJIICHHE
pacTBOPOB C ONPENEIEHHON MAaCcCOBOW J10J€H PACTBOPEHHOrO BEILIECTBA; B3AMMOACHCTBUE BOAbI C METAJUIAMU
(HaTpueM U KaiblieM) (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHANIOB); OMpEAENICHUE PACTBOPOB KHUCIOT U
HIeJI0YEH ¢ TOMOIIBbI0 HHAMKATOPOB; UCCIIEIOBAHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IUYHBIX KIIACCOB;
HaOJI0/IeHUE U3MEHEHUSI OKPACKH MHIMKATOPOB B PAacTBOpaxX KHUCIOT W IEN0Yel; N3yueHHue B3auMOACHCTBUS
okcuna menu(Il) ¢ pactBopoM cepHOIl KHCIIOTHI, KUCIOT C METaUIAMH, PEAKIIMHA HEUTpaIu3aluu; MOJIydYeHUE
HEpPacTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO MeTajla JAPYrMM M3 pacTBOpa COJM; pEILICHUE
AKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHeNme KJIacChl HEOPraHUYECKUX COEAUHEHUI.

Ilepuoauyecknii 3akon u Ilepnoanyeckas cucrema

xumMu4ecknx 3jaeMeHToB JI. . Menneneea. Ctpoenne atoMoB. XuMu4yecKas cB3b. OKHCINTEIBHO-
BOCCTAHOBHMTE/IbHbIC PeaKIu

[TepBbie TOMBITKH KJIACCU(PUKAIMH XUMHUYECKHX DJJIEMEHTOB. [loHSATHE O Tpymmax CXOJHBIX 3JIEMEHTOB
(IenovHble M IMIEJIOYHO3EMENbHbIE METalllbl, TaJIOTeHbl, HHEPTHBIC Ta3bl). JDieMeHmbl, Komopbvlie 00pazyiom
amgomepuvle OKCUObL U 2UOPOKCUOBI.

Ilepuonuueckuii  3akoH. Ilepmommueckas  cucremMa  xumuudeckux  aneMeHToB  [[. M. Menneneesa.
KopoTkonepuonnas u onunnonepuoounas ¢dopmbl llepruognyeckoi CHUCTEMBI XUMHUYECKHUX 3JIEMEHTOB /l.
N. Mengeneesa. [lepuonb!l u rpynnsl. @u3udeckuii CMbICI MOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIIBI
9JIEMCHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30monvi. DneKTpoHbl. CTpOEHHE SIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux saemeHTOB llepumonnueckoit cucremsl . 1. MenneneeBa. XapakTepucTHKa
XMMHMYECKOI0 3JIEMEHTA 110 €ro MojoxeHuto B [lepuoanueckoit cucreme /. 1. Menaeneesa.

3axonomepHocmu usmMeHeHuss CBOUCME IIEMEHMO8 MAbIX NePUOO08 U 2IIABHBIX NOOSPYNN, 8 3ABUCUMOCIU OM
amomHo2o (nopsoxoeozo) Homepa 3navenue Ilepuoouueckozo 3axona u Ilepuoduueckoii cucmemovl XUMULECKUX
anemMenmos 0 pazeumusi Hayku u npakmuxu. /1. U. Menoenees — yuénwiii u eparicoanun.

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHAss W HEMOJSIpHAsl) CBA3b. JDIeKmMpoompuyamenbHOCmb amomo8
Xumuyeckux snemenmos. VIoHHas CBA3b.

Crenenb okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl OKucIeHrs U BOCCTAHOBIICHUS.
OxucIuTeIN 1 BOCCTAHOBUTEIIH.

XVUMUYECKUN DKCIEPUMEHT: H3yueHUE OOpasloB BEIIECTB METAIJIOB M HEMETAIIOB, B3aUMOJICHCTBUE
TUJPOKCHIA IMHKA C PacTBOpaMU KHUCJIOT M IIEJI0YEH; MPOBEAEHUE OIBITOB, WJUIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanmauml MCKIPCIMETHBIX cBsI3ell Ipu U3y4YCHUU XNUMHU B 8 Kiacce OCYHICCTBIIACTCA UCPE3 UCIIOJIB30BAHUC
KaK OOIIMX EeCTeCTBEHHO-HAYYHBIX MOHATHUN, TaK W TMOHSATHH, SBIAIOMIMXCS CHUCTEMHBIMH JJIsi OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.



OO1mIMe ecTeCTBEHHO-HAYYHbBIC TOHSATHS: Hay4dHbId (aKT, THUIOTE3a, TEOPHS, 3aKOH, aHajiu3, CUHTE3,
KJaccu(uKanus, epuoANIHOCTh, HAOIIOICHUE, SIKCIICPUMEHT, MOJICTTMPOBAHNE, H3MEPEHHE, MOJICTIh, SIBJICHHC.
dusuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, HU30TOIbI, PaJIHOAKTUBHOCTh, MOJICKYJIA,
AJNEKTPUYUECKUI 3apsi]l, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (GU3NUYECKUE BEITHYUHBI,
SIMHUIIBI U3MEPEHUS, KOCMOC, TUTaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE MTOPOJIBI, IMOJIE3HBIE HCKOMTAeMbIC, TOILTUBO, BOJIHBIE

pecypchl.

9 KJIACC

BemecTBo M XuMHYeCKas peakuus

[Tepuoauueckuii 3akoH. [lepuoauueckas cucrema xumudeckux 3memeHToB [, . Mengeneesa. CTpoeHue aToMoB.
3aKOHOMEPHOCTU B M3MEHEHUM CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KIS U UX
COEIMHEHUI B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [leproanyeckoi CUCTEME U CTPOEHUEM UX aTOMOB.
CTpoeHue BelecTBa: BUIbI XUMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PELIETOK, 3ABUCUMOCMb CEOUCME
seujecmea om muna KpUCmMaiiuieckol peuémku u 6Uu0a XuMuieckol Cea3u.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BELIECTB (MEXAyHApOIHAs M TPUBUAIbHAS). XUMHUYECKHE
CBOICTBA BELIECTB, OTHOCAIIMUXCA K Pa3JIMYHbIM KJIACCAM HEOPraHWYECKUX COCIMHEHUMN, FT€HETHUYECKasl CBSI3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanuss XUMHYECKUX PEAKIHU M0 Pa3IMYHBIM IMpU3HAKaM (M0 YUCIY M COCTaBY YYacTBYIOIIHUX B
pEaKIuyu BELIeCTB, M0 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENeHelH OKUCIECHUS XMMHUYECKUX dJIEMEHTOB, 110
obpamumocmu, nO Y4acmulo Kamaiuzamopa). IK30- U IHAOTEPMHUUECKUE peaKkiuu. Tepmoxumuyeckue
VpaeHeHusl.

THonsamue o ckopocmu xumuueckou peakyuu. Ilonsimue 06 06pamumbix u HeOOPAMUMBIX XUMULECKUX PeaKYUSIX.
Ilouamue o ecomocennvix u cemepocennvix peaxkyusax. llowamue o xumuyeckom pasHosecuu. CmeujeHue
Xumuyeckoz2o pasHogecus. Daxkmopwl, aUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U NnoJI0HCeHUue
XUMUYECKO20 PABHOBECUSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIM OanaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakunu. COCTaBI€HHE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMH C MCIOJb30BAaHUEM METO]1a
3JIEKTPOHHOTO OasaHca.

Teopuss  PNEKTPOJUTUYECKON  TUCCOLMALMU.  DJNEKTPOJUTHUYECKas  AUCCOLMALMSA.  DIEKTPOIUTH U
HeANeKTpoiuThl. KaTnonsl, annoHsl. Mexanuzm ouccoyuayuu ewyecms ¢ paziudHbIMU SUOAMU XUMUYLECKOU
ceazu. llonamue o cmenenu ouccoyuayuu. CUIbHBIC U CIIa0bIe DIIEKTPOIUTHL.

Peakiiuu wonHOro oOMeHa. YcCNoBUS TPOTEKaHUs peaKIuid HOHHOro oOMeHa 10 KoHma. [lomHble u
COKpAIllEHHbIE MOHHBIE YPaBHEHHUS PEAKIUMi. XMMHYECKHE CBOMCTBA KHUCJIOT, OCHOBAaHUW U COJIEM B CBETE
MIPEICTABICHHUI 00 dyeKTponuTHUeckoi nuccormaiuu. Cpena pactBopa. KauecTBeHHBIE peakIuu Ha KaTHOHBI
U aHUOHBI: XJIOPUJ-, OPOMHUJ-, HOAUA-, CyTb(daT-, KapOoHaT-, CHIHKAT-, pochar- aHUOHBI; THIAPOKCH/I-UOHBI;
KaTHOHBI AMMOHUS, MarHusl, KaJabI¥s, allOMUHMS, xene3a (2+) u (3+), meau (2+), LMHKA, IPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpax.

XUMUYECKUN SKCIIEPUMEHT: 03HAKOMJICHHE C MOJEISIMHA KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BEILIECTB
— METaJJIOB U HeMeTauioB (rpaduTa W amMasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl); HCCIEeIOBAHHE
3aBHCHUMOCTH CKOPOCTH XWMHYECKOM pEaKIMd OT BO3JACHUCTBUS pPa3jMYHBIX (DAKTOPOB; HCCIIEIOBaHNE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, NpOIECCa TUCCOLMAIMU KHUCIOT, IIenoueid U cojied (BO3MOXKHO
WCIOJIb30BaHNE BUJICOMATEPHAIIOB); MPOBEACHUE OMBITOB, WLTIOCTPUPYIONINX MPU3HAKA MPOTEKAHHS PEaKIIUA
MOHHOTO OoOMeHa (0Opa3oBaHME OCa/Ka, BBIIEICHHE Taza, 00pa3oBaHHE BObBI);, OMBITOB, WILTIOCTPUPYIOIIHX
MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIMKA (TOPEHHME, PEAKIUU Pa3JIOKEHUS, COCAUHEHUS);
pacro3HaBaHUE HEOPraHUYECKUX BEUIECTB C IIOMOIIBK) KAaYECTBEHHBIX PEAKIUMWA Ha HOHBI; PELICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTa/iibl 1 HX cOeJUHEHHS
OO6mass xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHUS.
Crpoenne u GpU3NUECKUE CBOMCTBA MPOCTHIX BEIECTB — raJlOreHOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJopa



(B3aMMOJICHCTBHE C MeTajllaMH, HEMETa/llaMH — BOJOPOJOM M KHCIOPOAOM, wenoyamu). XJIOpOBOJOPOIL.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, nonyueHue, pUMEHEHHE. /lelicmaue Xa1opa u Xiopoeooopooa Ha
opeanusm yenogexa. Baxxueuime xJIOpUAbl U UX HAXOXKIACHUE BIPUPOJIE.

OO6mass xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB KHCJIOpOJa U CEphl.
XapakTepHbIe CTETIEHN OKUCIICHUSI.

CtpoeHue U (pu3MUECKHEe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHACIIOpO/ia M cepbl. XWUMHYECKHE CBOWCTBA cepbl (B3aUMOACWUCTBUE C HeMemallamu— BOJOPOIOM H
KHUCIJIOPOJIOM, METAIJIaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U cepHol kucromamu). CepoBOIAOPOJ: CTPOCHUE,
¢u3nueckue W XUMHUYECKUE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTENbHBIE CBOICTBA). OKCHABI Cephbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKcuaoB. CepHas kucnora: (U3MYECKHEe M XMMHUYECKHME CBOWCTBa (00uue u
cneuupuyeckne). Com CEpHOM KUCIOTHI, KayeCTBEHHAs peakius Ha CyibdarT-uoH. CepHUCTas KHUCIOTA.
Xumuueckue peakyuu, nexcawjue 6 OCHO8e NPOMBIUIEHHO20 CHOCODA NONYYEHUS CEPHOU  KUCIOMBL.
Haxoxnenne cepbl u e€ coeauHeHuil B mpupone. IIpumeHeHue cepsl M €€ COCJUHEHUH B OBITY U B
MPOMBIIUICHHOCTH. Xumuueckoe 3azpssHenue okpyjicaroujeli cpeovl coeOUHeHUAMU cepbl (KUCIOmMHble 00HCOU,
3aeps3Henue 8030yXa U 6000EMO08), CHOCOObL €20 NPedOMEPaAUeHUsL.

OO6mass xapakTepuctuka s1eMeHTOB VA-rpymnmbl. OcoOeHHOCTHM CTpoeHuss aTtoMoB a3zoTa U  (ocdopa,
XapaKTepHbIC CTETICHN OKUCIICHUSI.

A30T, pacrpocTpaHeHHe B MpHUpoje, Ppu3ndyeckrue U XMMHUECKHUE CBOMCTBA (B3aMMOACHCTBHE C METAJIaMH U
HEMeTaJUIaMM - KHUCJIOPOJAOM U BojopoaoM). Kpyrosopor aszora B mnpupoge. AMMuak: (usnueckue u
XMMHYECKHE CBOMCTBA (OKHCIIEHHUE, OCHOBHBIE CBOMCTBA BOJHOTO PAcTBOPA), noayueHue U npumenenue. Comnu
aMMOHHS: COCTaB, (PU3MUYECKHME W XUMHYECKHE CBOICTBa (pa3io)kKeHUE, B3aWMOJICHCTBHE CO IIEIOYaMH),
npuMeHeHue. KauecTBeHHas peakilys Ha MOHBI aMMOHHUA. A30THasl KHcloTa, e€ (U3MYecKrue U XUMUYECKUE
cBoiictBa (oOmme W crnenuduueckue), nonyuenue. Hutparel (pasnoxenue). A30THCTas KHCIOTA.
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B Ka4€CTBE MUHEPATBHBIX YIOOpEeHUN. Xumuueckoe 3azpsazueHue
OKpYdHcaroufeli cpedvl COeOUHEHUAMU A30Ma (KUCTOMHbLE Q0HCOU, 3adcpA3HeHUe 8030YXd, NOYBbL U B0O0EMOB).
docdop, arromponnvie moougurayuu ocghopa, duzndyeckue U XMMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE C
MeTaJUlaMH, HEeMETAJJIaMHU, KOHYEHMPUpPOBAHHbIMU a30mHOoU u cepHot kuciomamu). Oxcun dochopa (V),
oprodochopHast kuciorta: (U3MUECKUEe U XUMHUYECKHE CBOWCTBA, noayuexue. lloHamue O MuHepaibHuIX
yooopeHnusax: wumpamvl u ¢pocgamoi. llowamue o KomniekcHvlx yooodpenusx. OOIIas XapaKTepUCTHUKA
aneMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHsI aTOMOB YIJIEpOoAa M KpeMHHUs. BaleHTHOCTh M XapakTepHbIe
CTETIEHU OKHCIICHUS aTOMOB YIJIepoja W KpeMHus. PacnpocTtpaneHue yriepona B NPHUPOJE, XapaKTEpHBIE
CTETIEHU OKUCIICHUS.

VYrnepon, amiorponsbie mMonudukanuu (rpadur, anmasz), GuU3NUECKHME W XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIeCTB (B3aMMOJCHCTBHE C METalUIaMH, HEMETAUIaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU
kuciomamu). Apcopomusi. Kpyrosopor yriepoga B mnpupoxae. Okcuabl yriaepoga, ux ¢GU3HYECKHE U
XUMHUYECKHE CBOICTBa, IMOJIy4eHHE U MpPUMEHEHHWE, JEHCTBHE Ha OpPraHu3M 4YeloBeKa. JKoaozuyecKue
npobnemsl, cesa3aHHbvle ¢ okcuoom yeaepooa(lV),; eunomesa enobanbHoco nomenienus KiumMama, napHuKossli
aghpexm. YronpHas KUCIOTA U €€ CONMU, UX (PU3NUYECKHUE U XUMHUUECKUE CBOMCTBA, NOJYuUeHUe U npuMeHeHue.
KavectBeHHass peakmust Ha KapOoHar-moHbl. Mcnonp3oBaHme KkapOOHATOB B OBITY, MEIHIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3HCTBE.

OO6mue mpencraBieHus 00 OCOOCHHOCTSIX COCTaBa M CTPOCHUS OPraHMYEeCKHX COEIMHEHUH yriepona (Ha
nprUMepe MeTaHa, STUIIeHa, ITaHO0JIa, YKCYCHOM KHCIOTHL. MXx cocmas u xumuueckoe cmpoernue. Knaccugpurayus
opeanuyeckux geujecms. IIoHATHE O OMONOTUYECKH BaKHBIX BEIIECTBAX: JKUPAxX, OeNKax, YriieBoJlaXx — M HX
pOJIM B *KHM3HM YeNloBeKa. Mamepuanvrhoe eOUHCmME0 0p2aHU4ecKux U HeopeaHu4ecKux coeOuHeHull.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOICTBa (Ha NpHUMeEpe B3aMMOACHCTBHS C MeETaUIaMU U
HEMETaIlIaMH ), nojayyerue u npuMeHeHune. Coedunenus kpemHus 6 npupoode. Obwue npedcmasienus 06 oxcuoe
kpemuusa(lV) u xpemnuesoii xucirome. Cunuxkamoel, @uaudeckue u Xumuyeckue C80UCmed, NoJyueHue u
npumenenue 8 OblMy, NPOMbIULIEHHOCMU (8 MEOUYUHCKOU, INeKMPOHHOU, cmpoumensholl u op.). Bascuetiwue
cmpoumenvHble MAmepuansl: Kepamukd, cmekio, yemenm, O0emoH, cenezobemon. Ilpobremvl 6ezonacnozo
UCNONb308AHUSL CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU IHCUSHUL.

XUMHUYECKUNW DKCIIEPUMEHT: HM3yYCeHHE 00pa3lloB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI,
MPOBEJIEHNE KauyeCTBEHHBIX PEAKIMil Ha XJIOPHUA-UOHBI U HAONIOEHUE MPU3HAKOB HX MPOTEKAHUS; OIMBITHI,



oTpakaroure pU3nYecKre 1 XMMUUYECKUE CBOMCTBA TaJOT€HOB U MX COSAMHEHUI (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB); O3HAKOMJIEHHE ¢ 00pa3LaMu XJIOpHI0B (TalOreHnI0B); 03HAKOMIIEHHUE ¢ 00pa3liaMu Cephl
U e€ COeIUHEHUSMU (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAJIOB); HAONIOACHHUE Ipolecca OOyIrIMBaHUS
caxapa o elicTBUeM KOHLIEHTPUPOBAHHOM CEpHON KUCIIOThI; N3y4EHNE XUMUYECKUX CBOWCTB pa30aBIeHHON
CEpHOI KHCIIOTHI, TMPOBEIEHHE KAYECTBEHHOM peaknuuu Ha cynb(ar-uoH u HAOIIOJeHHE NpU3HAKa e
IPOTEKaHMsl; O3HAKOMJIEHHE ¢ (U3MYECKMMU CBOMCTBaMHU a30Ta, (ochopa M UX COEOTUHEHUH (BO3MOXKHO
UCTIOJIb30BAHNE BHUECOMATEPUAIIOB), 00pa3aMu a30THBIX M (OCcHOpPHBIX yHA0OpEHHMIA; MOTyYeHHEe aMMHaKa U
U3yYEHHUE €ro CBOMCTB; MPOBEJEHHE KAUECTBEHHBIX PEAKUMH HAa MOH aMMOHMSA U (GocdaT-uOH U U3yueHHE
IPU3HAKOB UX NPOTEKaHHUS, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbIO (BO3MOXKHO
UCIOJIb30BAHNE BUJEOMATEpUAIOB); H3y4YE€HHE MOJIENed KpUCTAUIMUECKUX PpelETOK anMasa, rpadura;
03HAKOMJIEHME C MPOLECCOM aJCOpOLMU PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM
IIPOTHBOra3a; MOJyUYeHHE YIJIEKUCIIOT0 I'a3a U U3yYeHHE ero CBOMCTB; MPOBEIECHNE KaUeCTBEHHBIX PEaKLUi Ha
KapOOHAT- ¥ CHJIMKAT-UOHBl M M3Y4YCHHE INPU3HAKOB HUX MPOTEKAHMsS; O3HAKOMIJIGHHE C MPOIYKIUEH
CHJIMKAaTHOW MPOMBILIUIEHHOCTH; PELIEHHE SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxHele HeMeTaulbl 1 UX
COCIIMHEHUS.

MeTtasiibl M X COCAUHEHUS

OO0mrast xapakTepUCTHUKAa XHUMHYECKHX DJOJEMEHTOB — METAUIOB HAa OCHOBAHMHM WX TIOJIOKCHUS B
[lepuoguueckoit cucreme xumuueckux siemeHTOB JI. . MenneneeBa u crpoeHuss aroMoB. CTpoeHue
MeTaIoB. MeTtanauyeckasi CBSI3b U META/UIMYECKas KPUCTAJUTMYECKAsl PEIIETKA. DIIEKTPOXUMHUYECKU I psilt
HarnpsoKeHU MeTamuioB. OU3WYecKue U XUMUYECKHE CBOMCTBA METAJJIOB (B3aHMMOJIEHCTBHE C KUCIOPOJIOM,
BOJIOH, kucioramu). Obwjue cnocodwvl nomyueHus memannos. llonamue o Koppo3uu mMemaiios, OCHOGHbIE
cnocobwvl 3awumol ux om xKoppozuu. Cniagvl (cmaniv, uy2yH, OIOPATIOMUHUL, OpPOH3A) U UX NPUMEHEHUe 8
ObIMY U NPOMBILULEHHOCTU.

[[lenounbie Metaiuibl: nojioxkeHue B Ilepronnueckon cucreme xumuueckux snemeHToB [[. M. Menneneena;
cTpoeHue aromoB. Haxoxknenue B mpupoje. Pusznueckne ¥ XUMHUYECKHE CBONCTBA (Ha MpHUMEpe HATPHS U
kanus). OKCUIBI U TUIPOKCUIBI HATPUS U Kanus. [[puMeHeHre meoYHbIX METaNIOB U UX COSTMHEHUM.
[[{enouHo3emMenbHbIE METAJUIBI MAarHUW W KaJlblMil: mojiokeHue B [lepumoanueckoil cucteMe XUMHUUYECKHX
anemenToB J[. M. MenzeneeBa; cTpoeHne UX aTOMOB; HaxoxJeHue B npupoje. Ousnyeckne u XUMHUYECKUE
CBOICTBa MarHus U Kanpliusa. Baxkneimme coeiMHEHNs Kanblus (OKCUI, TUAPOKCU, COH). JKécmrxocmpb 600vl
U cnocoovl eé yCmpaneHus.

Amomunuii: nonoxenue B Ilepuonnueckoir cucreMe xumuyeckux anemeHToB J[. 1. MenneneeBa; cTpoeHue
aToMa; HaxoXaeHue B npupojae. dusnueckue U XUMHUECKHE CBOWCTBA altOMUHHSA. AMQOTEpHbIE CBOICTBa
OKCH/JIa ¥ TUIPOKCUJIA AITFOMUHUS.

Kenezo: nonoxenue B [lepuognueckoil cucreme xuMuueckux 3ieMeHToB 1. M. MeHeneeBa; cTpoeHHe aTomMa;
HaxoxaeHue B mpupojae. dusmueckre W XUMHUYECKHE CBOMCTBa kene3a (B3aMMOJCHCTBHE C MeTaJUlaMu,
KHCJIOTaMU U coisiMu ). Okcubl, Tuapokcuasl u conn xkenesa(ll) u xenesa(Ill): cocras, cBoiCTBa U noyueHue.
XYUMUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3llaMi METAJIOB M CIUIABOB, UX (PU3UYECKUMH CBOICTBAMH,
U3Y4YEHHE DPE3yJbTaTOB KOPPO3UM METANIOB (BO3MOXKHO HCIOJb30BaHUE BHJIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHUJA KalblMsl W HATpUs C BOAOW (BO3MOXKHO HCIIOJIb30BAHHE BUEOMATEPHAIIOB);
UCCJIEIOBAaHUE CBOMCTB KECTKOW BOJIBI; Mpoliecca FOPEHUs >Keje3a B KUCIopoJie (BO3MOXKHO HMCIIOIb30BaHHE
BUJIEOMATEPHUAIIOB); NMPU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX PEAKIMi HAa MOHBI (MarHus, KaJblMs, aIFOMUHUS,
nuHka, sxenesa(ll) u xenesa(Ill), menu(ll)); HaGmroneHrne M omucaHHe IMPOLIECCOB OKPAIIMBAHMS IJIAMEHU
MOHAMHU HATPHsI, KaJTUs U KaJbIHs (BO3MOXKHO UCIIOIB30BaHNE BUIEOMATEPHUATIOB); HCCIeI0OBaHIE aM(OTEPHBIX
CBOMCTB THJPOKCHUJIA QIIOMHUHUS W THUIPOKCHAA IIMHKA; PEIICHHE HKCIEPUMEHTAIbHBIX 3a/ad 10 TeMe
«BaxHelme MeTamibl U UX COSAMHEHUS.

Xumus u okpyyncarouias cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmeéa u mamepuanvl 8 NOBCEOHEGHOU IHCU3HU YeNoseKd. Xumus u
300posve. bezonacnoe ucnonvzosanue eewjecms u xumudeckux peaxyui 6 owvimy. Illepsas nomowp npu
Xumuyeckux oocoz2ax u ompaeienusax. (OCHOBbL 3KOI02UYECKOU 2pamMomuocmu. Xumuueckoe 3azps3HeHue
oKpydcaroufeli cpeowvl (npedenvHas donycmumas Konyenmpayus eewecms — II/J[K). Ponv xumuu 8 peuienuu



9KOJI02UYECKUX NPOOIEM.

Tlpupoonsie ucmounuku yenes000po0oos (y2oib, npupoouslil 2a3, Heghmy), NPOOYKMbL UX nepepabomu, ux poiv
8 ObIMY U NPOMBIUULEHHOCTIU.

Xumuyeckuil sKcnepumenm: usyuyeHue o0OpA3Y08 Mamepuanlos (CMmMekaio, CHIasbl Memdaulos, NOJIUMEPHLLE
Mamepuansi).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXIpeIMEeTHBIX CBA3EH MPH U3YYCHUU XUMHUH B 9 Kilacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHNE
KaK OOIIMX EeCTeCTBEHHO-HAYYHBIX MOHATUN, TaK W MOHSITHH, SBIAIOMIUXCS CUCTEMHBIMH IJISi OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe MOHATHS: HAy4yHbI (akT, rumores3a, 3aKOH, TEOpUs, aHalIu3, CHHTE3,
KJaccuuKanus, IepuoANYHOCTh, HAOIIOICHHE, SIKCIIEPUMEHT, MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIb, SIBJICHNUE,
MapHUKOBBIN 2P PEKT, TEXHOJIOTUSI, MATEPUAIIBI.

dwusmKa: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIN, U30TOIbI, PaJIHOAKTUBHOCTb, MOJIEKYJIa,
ANEKTPUYECKUIN 3apsijl, TPOBOAHUKH, MOITYIPOBOIHHUKH, TUAIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TENIO, 00BEM,
arperaTHOE COCTOSIHME BEIIECTBA, TIa3, pacTBOP, PAaCTBOPHUMOCTb, KPHUCTAJUITMYECKas pEHIETKa, CIUIABHI,
dbuznyecKkue BeIMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMHUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.
Buonorusi: ¢orocunTes, apixaHue, Ouocdepa, dKOCHCTEMa, MUHEpPAIbHBIE YIOOPEHHS, MHKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIC MTOPOJIBI, ITOJIE3HBIE HCKOITAEMbIC, TOILTUBO, BOIHBIC

pecypchl.

BbinosiHeHHe NPAKTHYECKUX PadoT

[Ipn npoBeneHUM NpakTUYECKON pabOThl KaKIblid e€e 3Tanm BblojHsAeTcs oOydaromumucs ¢ 3IIP Bmecrte c
YUUTEJIEM U TOJ ero pykoBoAcTBOM. Ha nocke 00s3aTenbHO BBIBEIIMBAIOTCS MPaBUa TEXHUKU 0€30I1aCHOCTH,
COOTBETCTBYIOIIME TaHHOMY BHUAY paboThl, JaeTcs NpaBWiIbHAs 3amuch (OpMYyJT M yKa3blBaeTcs Lejb
npoBefeHuss pabotrel. [Ipy HEOOXOAMMOCTH [JaeTcsi BU3yalbHBIM aJrOpUTM BBHINOJHEHHS 3aJaHusd. ITO
CIOCOOCTBYET OCO3HAHUIO O0YYAIOIIMMHUCS BBIMOIHAEMBIX JIeHCTBUIA U MOJy4€HHOTO pe3yJibTaTa.

IIpumMepHBbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJIBI IO XUMHUH

Jns opraHu3anu TMPOBEPKH, ydeTa M KOHTPOJs 3HAHUNA OOydYaOMIMXCA MO MPEIMETy MPEeayCMOTPEHBI
KOHTPOJIbHBIE Pa0OTHI, CAMOCTOSITENIbHBIE paOOThI, 3a4€Thl, MPAKTUYECKUE PadOThI, TecTupoBaHue. OIHUM U3
METO/IOB KOHTPOJS PE3yJbTaToB 00yueHus oOyuaromuxcsi ¢ 3[IP sBrnsercss MeTon mMOJMBapHATHBHOTO
SKCHPECC-TECTUPOBAHUSL C KOHCTPYUPYEMBIMH OTBeTaMH. Ero oOTIWYUTENBHBIMM YEpPTAMH  SBIISIFOTCS
OTIEPAaTUBHOCTh, BBHICOKAs CTEMEHb WHIWBUIyAIM3allMd 3HAHWM, CPAaBHUTEIHHO MaJlble 3aTpaThl BPEMEHU M
TpyJa Ha MPOBEPKY OTBETOB O0YUYAIOIITHXCS.

Hns oOygaroruxcst ¢ 3[IP Bo3MokHO u3MeHeHHEe (HOPMYJIHMPOBKM 3aJaHUNl Ha «IOIMIArOBYIO», aIanTallvs
npeIaraeMoro o0yJaronemMycss TECTOBOTO (KOHTPOJIBbHO-OIEHOYHOT0) MaTepHalia: MCIOJIb30BAHUE YCTHBIX U
MACbMEHHBIX WHCTPYKIUH, YIPOIICHUE JJIMHHBIX CIOXKHBIX (POPMYJIMPOBOK MHCTPYKIIMHA, PEIICHUE C OTIOPOM
Ha allTOPUTM, 00pa3ell, UCTIOIb30BaHUE CIIPABOYHON MH(OPMAIIUH.



TEMATHYECKOE INTAHUPOBAHHE

8 KVIACC
Ne HaumeHnoBanue pa3zesioB U TeM IPOrpaMMbl KomnnuectBo yacos DOnexTpoHHbIE (IUPPOBEIC)
n/m Bcero Koutponeabie — IIpaktiueckue 00pa3soBaTeIbHBIC PECYPCHI

paboThl paboThl

Paznen 1.IlepBoHavasibHble XUMHYECKHE MIOHSATUHSA

1.1 Xwumus — BakHast 001aCTh €CTECTBO3HAHUS U MMPAKTHYECKOU 5
JIeSATETbHOCTH YeJIOBEKa

1.2 BemecTBa 1 XUMUYECKHE pEaKLUU 15
Hroro no pazgeny 20
Paznen 2.BaxkHeiiiine nmpeacTaBUTEIM HEOPTAaHUYECKUX BelleCTB

2.1 Boznyx. Kucnopon. [lonstue 06 okcumax 6

2.2 Bopopona.Ilonstue o KucioTax u cojsx 8

2.3 Bopa. PactBopsl. [loHsTHE 00 OCHOBaHHSX 5

2.4 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COETUHEHUN 11
Hroro no pazneny 30

Pazpnen 3.11lepuoanyeckuii 3akoH u [lepuognveckasi cucreMa xumnueckux 3jeMeHToB JI. . MenneneeBa. Ctpoenne aroMoB. XUMHYECKasi CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKkuu

3.1 Ilepuoaunueckuii 3axoH u Ilepuoanueckas cuctema 7
xummnueckux sneMeHToB /1. 1. Menneneesa. Ctpoenue aroma

3.2 Xwumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE 8
peakuuu

Hroro no paszneny 15

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7t41837¢c
bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢
bubmuorexa [IOK
https://m.edsoo.ru/7t41837¢
bu6anoreka IIOK
https://m.edsoo.ru/7f41837¢

bu6anoreka IIOK
https://m.edsoo.ru/7f41837¢
bubanoreka LIOK
https://m.edsoo.ru/7f41837¢
bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c
bubanoreka IJOK
https://m.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

No HaumeHnoBaH#e pa3iesioB ¥ TEM IIPOrPaMMBI
/o

Pasnea 1.BemecTBo U XUMHYeCKHE PeaKIMU

1.1 TloBropenue u yriybiaeHne 3HaHHI OCHOBHBIX Pa3/ieioB
Kypca 8 Kiiacca

1.2 OcHOBHbBIEC 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIHI

1.3 DnexTponutudeckas aucconuanus. XMuMUYECKUE peakluy B
pacTBOpax

Hroro no pazgeny
Pa3zgen 2.HeMeTaJJILI M BX COeTUHEHUS

2.1 OOmas xapakTepucTuKa XUMHYECKHX dieMeHToB VIIA-
rpymnisl. I'agoreHsl

2.2 OOmias XapakTepUCTUKA XUMHUYECKUX 2JIEMEHTOB VIA-
rpynmsl. Cepa 1 e€ coequHeHus

2.3 OOmas xapakTepuCTUKa XUMHUYECKHUX 3JIEMEHTOB V A-
rpynnsl. A30T, Gpochop U UX coeTMHEHUS

2.4 OOmias XxapakTepUCTUKAa XUMHUYECKUX 2JIeMEeHTOB [V A-
TpyIIbl. YTIEPOI U KPEMHUN U UX COETUHEHUS

Hroro no pazneny
Pa3zgea 3.MeTaJsIbI M KX COCTUHEHU S
3.1 OO0wue cBONMCTBA METAJLIOB

3.2 BaxHelmue MeTaIIbl U UX COETUHEHUS

Hroro no pazneny
Paznen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YEJIOBEKA

Hroro no pazgeny
PesepBHOE Bpems

Bcero

25

16

20

KommuectBo yacos

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/7t41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7t41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7t41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK


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

Ne HaunmenoBanue pa3zenoB v TeM nporpaMmbl KonuuecTBo uacoB DnexTpoHHbIE (IUPPOBEIE)

n/m Bcero  KonrposbHbie IMpakTuveckue 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboTsl

https://m.edsoo.ru/7t41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7


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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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