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INOACHUTEJIBHAA 3AITMCKA

Pabouass mporpamMma mo XUMUHU JII OOYYArOIIUXCS C 3aJEPKKOUN MCUXUYECKOTO Pa3BUTHS Ha
YpPOBHE OCHOBHOIO 00miero oOpa3oBaHMsl COCTaBlieHa B COOTBeTCTBUM ¢ DeaepaibHbIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOro oOmero o6OpaszoBanus (IIpukas
Munnpocsemienuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHCTEPCTBOM FOCTUIIMHU
Poccuiickoit  ®enepanun  05.07.2021 1., per. Homep 64101), amanTUpoBaHHOW OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMoi OCHOBHOIO 00IIero o0pa3oBaHUs OOy4arOUIMXCA C 3aJEpPiKKOM
MICUXHYECKOTO pazButus (omobpeHHo pemenneM ®YMO no obmemy obpazoBaHuUIO (MPOTOKONI OT 18
mapta 2022 r. Ne 1/22), paboueii mporpamMmoii y4eOHOTro mpemmera «XuMus» (0a30BBI ypOBEHB),
POrpaMMOil BOCHUTAHUS O0YYarOIUXCsl MPU MOJYYSHUH OCHOBHOTO OOIEro o0pa3oBaHMs, C YUETOM
pacmpe/ielieHHbIX TI0 KJlaccaM IpOoBepsAeMbIX TpeOOBaHUII K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
0o0pa3oBaTeNbHON MPOTPAaMMBI  OCHOBHOTO OOIIET0 O0pa3oBaHUsS U JJIEMEHTOB COACPIKAHUS,
MIPEJCTAaBICHHBIX B YHHBEpPCATbHOM KoaudukaTope no xumuu, Konuemnuuei npenogaBanust y4eOHOTO
npeaMera «XuMus», yaeOHnbm miasom MBOY - COI Ne 20 r. Opna..

OO0mas xapakTepucTHKa y4eOHOro npeamera « XHMHSD)

VYuebHblil mpeamer «XuMHs» BXOAUT B IMPEIMETHYIO 00JIacTh

«EcTecTBeHHOHAYUYHBIE MTPEIMETH». B cucTeMe eCTeCTBEHHOHAYYHOTO 00pa30BaHUSIXUMUS KaK
yueOHBIHM MpeIMET 3aHHMAaeT BaXXHOE MECTO B MTO3HAHMU 3aKOHOB IPUPObI, (OPMUPOBAHUN HAYUHOI
KapTUHBl MHpA, CO3JaHMM OCHOBbI XMMMYECKUX 3HAHUN, HEOOXOIMMBIX JUIsl MOBCEJIHEBHOM JKU3HHU,
HaBBIKOB 3JI0pPOBOI'0 U 0€3011aCHOI0 JUIAUEIOBEKA U OKPY’KaIOLIeH ero cpelipl 00pas3a )KU3HHM, a TAaKXKe B
BOCIUTAHHUU SKOJIOTMUECKON KYJIbTYpBbI.

VYCHnemHocTh M3y4eHUs] XUMHMM CBSi3aHA C OBJIAJIGHUEM XMMHUYECKHM S3bIKOM, COOJIFOJICHHEM
npaBuia  0e30macHOW pabOThl TpPH  BBHIMOJHEHUH XHUMHYECKOTO AKCIEPUMEHTa, OCO3HAaHUEM
MHOT'OYHCIICHHBIX CBSI3€H XUMHHM C IPYTMMHU IPEIMETaMH LIKOJIBHOTO Kypca.

[IporpamMma BrItO4aeT B ce0sl OCHOBbI HEOPraHUYECKOW W OpraHUYecKod XUMuHU. [1aBHOMN
uzeel mporpamMMsl SIBJISIETCS CO3/1aHue 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUHIIO XMMHUH, BBIPaKEHHBIX
B (hopme, COOTBETCTBYIOIIEN BO3pacTy 00yUaroLuXxcs U UX 0COObIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B conep:xaHuM JaHHOTO Kypca NPEeACTaBIEHbl OCHOBOIOJIArA0IINE XMMUUECKHE TEOPETUYECKUE
3HAHUS, BKIIOYAIOIINE U3yUYE€HUE COCTaBa U CTPOEHUS BEIECTB,3aBUCUMOCTU MX CBOMCTB OT CTPOEHUS,
IIPOrHO3MPOBAHUE CBOMCTB BEIIECTB, UCCIECJOBAHUE 3aKOHOMEPHOCTEN XMMHYECKHMX NPEBpAIICHUN U
MyTeH ynpaBieHUs UMUB LIEJSAX MTOJyYEeHUs BEUIECTB U MaTEPUAJIOB.

TeopeTnueckyo OCHOBY M3Y4E€HHsI HEOPTaHUYECKON XUMHH COCTaBIISIET aTOMHO- MOJIEKYJISIPHOE
yuenue, [lepuoguueckuii 3akon [[.M. MenaeneeBa ¢ KpaTKuMu

CBEICHMSIMM O CTPOCHHMH aToOMa, BUJAX XMMHMUYECKOH CBS3HM, 3aKOHOMEPHOCTSAX IPOTEKAHUS
XUMHYECKUX PEAKIUM.

B n3yuyeHun Kypca 3HauMTEIbHAs! POJIb OTBOJUTCS XUMUYECKOMY DKCIEPUMEHTY: IIPOBEICHHUIO
MPaKTUYECKUX M JIAOOpaTOpHbIX pabOT, OMHCAHMIO pEe3yIbTATOB YUYEHHUYECKOIO HKCIEPHUMEHTA,
COOJIIOICHUIO HOPM M ITpaBuJI 0€30MacHOM paboThl B XUMUUYECKON 1abopaTopuu.

Peanuzamus nanHOM TporpaMmbl B Tpoliecce oOydeHusi mo3Bossier obOywaromumes ¢ 3I1P
YCBOUTH KIIFOUEBBIE XMMUUECKHE KOMIIETEHIIMH U MTOHATH POJIb U 3HAUEHUE XUMHUHMCPEIN JPYTHX HAyK O
MIPUPOJIE.

N3yuenne XxuMuu crnocoOCTBYeT (pOpMUPOBAHUIO y OOYUAIOMIMXCS HAYYHOT'O MHUPOBO33PEHMS,
OCBOCHHIO OOIICHAYYHBIX METOJOB (HAOMIO/IEHWe, W3MEpPEHUE, OKCIEPUMEHT, MOJEIUPOBAHUE),
OCBOEHHIO ITPAKTUYECKOI0 MPUMEHEHHS HayYHbIX 3HAHWH, OCHOBAHHOT'O HAa MEXIIPEIMETHBIX CBA3SX C
npeameTamu «OKpyKaroIui MUp»,

«Duzuka», «buonorus», «l'eorpadus», «Matematukay u  (QOpMHPYET KOMIIETEHIIMH,
HeoOX0UMBIE 11 TPOAOHKEHNs 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX HayK.

N3yuenne XuMUHU CIOCOOCTBYeT pa3BuTUIO y oOywaromuxcs c 3[IP mpocrtpanHcTBeHHOTrO
BOOOpakeHUs1, PYHKIIMOHATIBLHOW I'PaMOTHOCTH, YMEHHSI BOCIIPUHUMATh U KPUTHUECKHU aHAIU3UPOBATh
uHpOpMaIMIO, TPEACTABICHHYI0O B pa3iMyHbIX (opMax. 3HAYUMOCTh IMpeaMeTa sl pa3BUTHA
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KHU3HEHHOM KommeTeHIMu oOydvaromuxcs c¢ 3[IP 3akmiodgaercss B yCBOGHHMHM OCHOBBI XMMHUYECKHX
3HaHUI, HeOOXOAUMBIX Ul MIOBCEIHEBHON ’KU3HU; HABBIKOB 3/I0pPOBOIO M 0€30IIaCHOTO UIAYETIOBEKA U
OKpYKaroIIel ero cpeasl 00pasa Ku3Hu; GOPMUPOBAHUN IKOJIOTHUECKON KYJIBTYPHI.

[Iporpamma oTpakaeT cojepxkaHue OOyueHUs NpeAMETy «XUMHs» C Y4eTOM OCOOBIX
oOpa3zoBarenbHbIX TOTpeOHOCTEH oOyuaromuxcs ¢ 3[IP. OBnageHne yd4eOHBIM MPEAMETOM «XUMUSD)
IIPEJCTABISET ONpPENEIEHHYI0 TPYyAHOCTh JUIsl oOyvaromuxcsa ¢ 3IIP. O1o cBsizaHO ¢ 0COOEHHOCTIMU
MBICIMTEIBHON JEATEIbHOCTH, IEPUOJUUECKUMH KOJICOAHNUSIMU BHUMAHUS, MAJIbLIM 0OBEMOM IaMsITH,
HE/I0CTaTOYHOCThIO OOIIEro 3araca 3HaHWM, MOHMKEHHBIM I103HABaTEIbHBIM HHTEPECOM M HU3KHM
YPOBHEM pEUYEBOrO Pa3BUTHSL.

JUia mpeoposieHuss TPyAHOCTEH B M3YYEHMHM Y4eOHOro mnpeamera «XuUMMs» HNPUMEHSETCS
ajanTanus o0beMa M XapakTepa y4eOHOro marepHuaja K IO3HABAaTEIbHBIM BO3MOXKHOCTSM JIaHHOW
Kareropuu oOyyaroluxcs, YydeT MX OCOOEHHOCTEH pa3BUTUSA: HCIOJIb30BAHUE AJITOPUTMOB,
BHYTPHUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH, IOCTENEHHOE YCIOKHEHUE U3yUaeMOIo MaTepHara.

[Ipy wm3ydyeHUM XUMHM HEOOXOAMMO OCYLIECTBIATh B3aUMOACHCTBUE HA IOJUCEHCOPHOU
OCHOBE.

Teopernueckuil MaTepuall peKOMEHIyeTCsl U3yyaTb B MPOLECCEe MPAKTUYECKOH JesTeIbHOCTH.
Bo03MOXHO BbIJIENIEHNE OTAEIBHBIX YPOKOB Ha PELIECHUE 33]a4 B CBSI3U COCJIOKHOCTBIO aHAJIM3a TEKCTa
obyyaromumucs ¢ 3I[IP. Oprannyeckoe eIMHCTBO MPAKTUYECKONM M MBICIUTEIBHON JEsTeIbHOCTU
o0yJaromuxcs Ha ypoKaX XHMHH CIOCOOCTBYET HMPOYHOMY M OCO3HAaHHOMY YCBOCHHIO Oa3MCHBIX
XMMHUYECKUX 3HaHUH U ymeHud. Oco0oe BHMMaHUE NpPU M3YYEHHUU XHUMHUHU YAEISAeTCS H3YUYECHUIO
«CKBO3HBIX» MOHATUN U (POPMHUPOBAHUIO HABBIKA CTPYKTYPHPOBAHUS MaTepHasa

Lenu u 3a0auu uzyyenus yueonozo npeomema «Xumusn»

Obwue yenu u3ydeHus ydeOHOTO mpenMmera «XWMHS» TPEACTaBICHBI B paboyeil mporpamme
OCHOBHOT0 001ero oopazoBanus. OHM aKTyaJIU3UpPOBaHbl C YYETOM HOBBIX IPUOPUTETOB B CHUCTEME
OCHOBHOT0 0011ero 00pa3oBaHusl, HAIIPABJIEHHOCTU 00YUYEHUS HA pa3BUTUE U CAMOPAa3BUTHE JINYHOCTH,
¢dbopmupoBaHue €€ MHTEIIeKTa U 00uel KyabTypbl. O0ydeHHe YMEHUIO YYUThCS M MPOJOKATh CBOE
0o0pa3oBaHNE CAMOCTOSITEIIFHO B HACTOAIIEE BPEMS SIBJISICTCS OJHOW M3 BXKHEHIINX (PYHKIUH y4eOHBIX
IIPEIMETOB, B TOM YHUCIE U « XUMHUM».

Jna oGyuaromuxes ¢ 3IIP, Tak ke, kak ¥ i1 HOPMATHUBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTelbHYI0 MpPOTrpamMMy, JOMMHHUpYIOLIEe 3HAueHHE MPHOOpPEeTaroT
TaKHe yenu, Kak:

(GbopMHpOBaHHE HHTEIJIEKTYaJIbHO DPAa3BUTOH JMYHOCTH, TOTOBOW K COTPYJHHYECTBY,
CaMOCTOSITENIbHOMY MPUHITHIO PEHIEHUH, CIOCOOHON aAanTUpOBaThCs K OBICTPO MEHSIOLIUMCS
YCIIOBUSIM KHM3HH;

HAlpaBJIEHHOCTh OOY4YEHHs] Ha CHCTEMaTH4YecKoe TMpHUOOIIEHHE Yydalluxcs K
CaMOCTOSITEJIbHOW TI03HABAaTENIbHOW JEATENbHOCTH, HAyYHbIM M NPAKTUYECKUM METOAaM
MO3HaHU, POPMUPYIOIIMM MOTHBAILMIO M PAa3BUTHE CIOCOOHOCTEN K XUMUU;

o0ecrieyeHne YCIOBHUH, CHOCOOCTBYIOUIMX MPUOOPETEHUI0 OOYyYalOIMIMMHUCS OIbITa
pa3HoOOpa3HON /eATEeIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAaUECHUE JUISl Pa3IMYHBIXBHUJIOB JESATEILHOCTH;

dopMupoBaHUEe yMEHMH OOBSACHATH M OLICHUBATh SBJICHUS OKPY)KAIOIIEro MHUpa Ha

OCHOBAHMHU 3HAHWH U ONBITA, TOJYYEHHBIX IPU U3YUYCHUN XUMUH;

dbopMupoBaHue y 00ydaroluXcs TYMaHUCTUYECKUX OTHOIIEHUHN, TOHUMaHUsl IEHHOCTH
XUMHUYECKHX 3HAaHUH A1 BBIPAOOTKH 3KOJOIMYECKH IIeJIeCOO0Pa3HOTo IMOBENEHHUS B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LEISAX COXPAHEHHsI CBOETO 3J0POBbS M OKPYKAKOUIEH INPUPOIHOU
Cpelibl;

pa3BUTHE MOTUBAIUH K 00YUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEUYeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HANIPaBICHHOCTH JalbHEUIIEro o0yueHusl.

Kypc HampaBieH Ha pelieHue CIeAYIOMIMNX 3a0ay, 00eCTIeYMBAIONIUX peaTU3aIUI0 INYHOCTHO-
OPUEHTHUPOBAHHOTO U JESATENIbHOCTHOIO MOJAXOAOB K 00yuyeHHio xumuu oOyuaromuxcs ¢ 3IIP Ha
ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHMS:



(I)OpMI/IpOBaHI/Ie MNEPBOHAYAJIBHBIX CUCTCMATU3UPOBAHHBIX HpCI[CTaBHCHHﬁ O BCIICCTBAX,
UX NPEBPAlICHUSIX M TNPAKTUYECKOM IPUMEHEHHUH; OBJIAJCHUE TOHATHHHBIM amllapaToM |
CHUMBOJIMYCCKHUM SA3BIKOM XUMUU,

OCO3HaHUE OOBEKTUBHOH 3HAYMMOCTH OCHOB XHMHYECKOH HAyKW Kak o00JacTH
COBpPCMCHHOI'0 €CTCCTBO3HAHUSA, XUMHUUCCKHUX HpeBpaH.IeHI/Iﬁ HCOPraHNYCCKUX U OPraHUYCCKUX
BEIIECTB KAaK OCHOBBl MHOTUX SBJICHUH JKMBOW M HEXHBOH IPHUPOABI, YIIyOJeHHE
IIPEACTABIICHUM O MAaTEPUAIBHOM €JUHCTBE MUpa

OBJIAJICHHE OCHOBAMHM XHMHYECKOW T'PaMOTHOCTH: CIIOCOOHOCTBIO AaHAINW3UPOBATh U
00OBEKTHUBHO OLCHUBATDH KU3HCHHBLIC CUTYyallUU, CBA3AHHLIC C XHMHCﬁ, HaBBIKaMH 0€30I1aCHOTO
oOpalleHHs ¢ BEIIECTBAMH, HCIIOIb3YEMBIMH B TIOBCEJHEBHOW KM3HH; YMEHHEM aHAJIM3HUPOBAThH
U IUIAaHUPOBATH DJKOJOIMYCCKU Oe3omacHoe MNOBCACHHUEC B MLCIIAX COXpPAaHCHUA 3H0POBbIA U
OKpYKaroIel Cpe/ibl;

dbopMUpOBaHHE YMEHHI YyCTAaHABIMBATh CBSI3HM MEXAYy peajbHO HAOII01aeMbIMU
XMMHUYECKUMH SBJICHUSIMU U TIPOIIECCaMH, IIPOUCXOIAIIUMH B MUKPOMUPE, OOBACHATh TPUIUHBI
MHOTro0Opa3usi BEUIECTB, 3aBUCHMOCTb HX CBOWCTB OT COCTaBa M CTPOCHHUS, a TaKxKe
3aBUCHMOCTH IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

an06peTeHHe OIlbITa HMCIIOJIB30BaHUA PA3JIMUHBIX MCETOJOB HU3Y4YCHHA BCIICCTB,
HaOJIOJICHNS 32 UX MIPEBPALICHUSIMU TP IIPOBEICHUN HECIOKHBIX XMMUYECKHX IKCIIEPUMEHTOB
C HUCITI0JIb30BAHUEM JIAOOPATOPHOr0 00OPY10BAaHUS U IPUOOPOB;

dopMupoBaHHE TIPEACTABICHHH O 3HAUYEHHMM XWMHYECKOH HAayKHu ¥ pElICHUH
COBPCMCHHBIX 3KOJOTMYCCKUX HpO6J’I€M, B TOM 4YHUCJIC B HNPCAOTBpalllCHUU TCXHOI'CHHBIX H
9KOJIOTHYECKUX KaTacTpod.

Ocobennocmu omoopa u adanmayuu y4edOH020 mamepuana no Xumuu

OOyuenue y4eOHOMY MpenMeTy «XUMUs» HE0OXOAWMO CTPOUTHh HA CO3JAaHMH ONTHMAIBHBIX
YCIIOBUIM i yCBOEHHUs IporpamMmmHoro marepuana oOydaromumucs ¢ 3[IP. bonbioe BHUMaHue
JOJDKHO OBITh yNIENEeHO 0TOOpY y4eOHOro mMarepuana B COOTBETCTBHH C MPUHIIUIIOM JOCTYITHOCTHU TIPH
COXpaHeHUHU o01Iero 6a30Boro ypoBHs. OH JOJDKEH MO COIEPKAaHUI0 U 00beMY ObITh a1allTUPOBAHHBIM
i obyyatomuxcs ¢ 3[IPB cooTBeTcTBUM € MX 0COOBIMU 00pa3oBaTeNIbHBIMU NOTpeOHOCTAMU. Crieayer
o0JsierynThoBNaieHUue MaTepuanom odydarommumucs ¢ 3[IP mocpencTBoM ero 1eTanbHOro 0ObSICHEHUS C
CHUCTEMAaTUYECKUM ITOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B MPUMEHEHUHU 3HAHUI C UCIOJIb30BAaHUEM
IPUEMOB AJITOPUTMH3ALNN U BU3YaJIbHBIX ONOP, 00yUYEeHUs! CTPYKTYPHUPOBAHUIO MaTepHaa.

bonbuioe 3HaueHue Ui TMOJTHOLEHHOTO YCBOGHMS Y4YeOHOro MaTepuaia HMMEET OIopa Ha
MEXITPEIMETHBIE CBSI3U BOIIPOCOB, M3yYaeMbIX B JAHHOM Kypce, C TAKUMH Y4eOHBIMHU IpeAMETaMH Kak
«I"eorpadus», «Pusnkay, «buonorusy». [lo3Bomuss paccMaTpuBaTh OJIMH U TOT e YUEOHbIN MaTepual C
pasHBIX TOUYEK 3PEHMs, MEXKIIPEIMETHbIE CBA3M CHOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHUIO, Oolee
MIPOYHOMY 3aKPEIUICHUIO MTOJIYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

[Tpy mOAroTOBKE K ypOKaM Y4MTENb JOJDKEH MPEAyCMOTPeTh (OPMHUPOBAHUE Yy O0YyUarOIIUXCs
YMEHHUI aHaIU3MpOBaTh, CPaBHMUBATh, 0000IIATh M3ydyaeMblii MaTepual, IUIAHUPOBATh MPEACTOSIIYIO
paboTy, OCYILIECTBIATh CAMOKOHTPOJIb. HE0OX0JMMO MOCTOSIHHO CIIEAUTD 3a MPAaBHIIBHOCTBIO PEYEBOTO
odopmIieHns BhICKa3bIBaHU oOyuatomuxcs ¢ 311P.

B cBMmu ¢ 0coOEHHOCTAMH TOBEACHUSAU JeATeNbHOCTH  oOywaromuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOIUM CTPOKAUIIMN KOHTPOJIh COOJIIOCHHS TIPABIIT
TEXHUKU 0€30MaCHOCTH NPH MPOBEICHUH JTa00PaTOPHBIX pabOT B XUMHUECKOM KaOMHETE.

Buasbl gestenbHoctu odyuaommuxcs ¢ 3IP, o0ycioBieHHble 0c00BLIMU 00Pa30BaTEILHBIMH
NOTPeOHOCTAMH M o0ecrevyrBalOlHe OCMBICJICHHOE OCBOCHHME COJEpP/KAHMH O00pa3oBaHHUA IO
npeamery « XuMHsD)

Copneprxanne BUIOB jedrenbHOCTH oOywaromuxcs ¢ 3I[1P Ha ypokax XumuMonpenensercs ux
0coObIMU  00pa3zoBaTelbHBIMU MOTpeOHOCTAMU. [lomMuMo mmpoko ucnoiszyemsix B OOII OO0
o0mux It Bcex OOYydaromMXCsl BHUJIOB JIEATEIBHOCTH CIEIyeT YCHWJIUTh BUIBI JESITEIBHOCTH,
cnenuIHbIE 11 JAHHOM KaTeTOpHH OOYyYaroluXcs, I OOECIEYCHHS OCMBICIEHHOTO OCBOCHUS
coZiepkaHusi OOpa3oBaHUS MO MpPEIMETy: YCWIEHUE IPEeJAMETHO-IPAKTUUYECKON JeSTeNbHOCTH C
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aKTUBU3ALIMEN CEHCOPHBIX CHCTEM; UYEPEIOBaHUE BHUJIOB ACSITEIBHOCTH, 3aJCHCTBYIOIIUX Ppa3IU4HbIE
CEHCOpHBIE CHCTEMbI; OCBOCHHE MaTepuana C OMOpOil Ha alrOpUTM; «IOLIArOBOCTH» B U3yUYEHUU
MaTepuaia; HCIOJIb30BAaHUE JIOMOJHHUTEIbHON BH3YyalbHOH OMOpHI (IJIaHbI, 0OpasIbl, CXEMBI,
mabJI0HbI, onopHbIe Tabnuikl). s pa3Butus y o0yuatomnuxcs ¢ 3[IP ymenus nenartb BBIBO/IbI,
(bopMHpOBaHUS TPAMOTHOTOPEYEBOT0 BBICKA3BIBAHHSI HEOOXOIMMO HCIOIb30BaTh OIMOPHBIE CIIOBA U
kiume. Oco0oe BHUMaHuE CleAyeTyIeIuTh 00yUYeHUIO CTPYKTYPUPOBAHUIO MaTepuaia: COCTaBICHUE
PUCYHOYHBIX UBEpOAIbHBIX CXEM, COCTaBJIEHHME  TalNMI,  COCTaBJICHHE  KJIacCU(UKALUU  C
0003HAaYEHHBIMU OCHOBAHHAMH IS KJIacCU(UKAIUY U HAIOJIHEHHUE UX TpUMepaMu U Jp. TemaTuueckast
U TepMHUHOJIOrHueckas jekcuka coorsercteyer OOIT OOO.

Hns obywarontuxcss ¢ 3[IP  cymiecTBEeHHBIMU SBJSIIOTCS TPUEMBI  pabOTHI ¢

JIEKCHYECKUM MatepHuajoM 1o mnpenmery. [IpoBomutcs crnenumanbHas paboTa IO BBEICHHIO B
aKTUBHBII cI0Baph 00yYaIOIUXCSl COOTBETCTBYIOIIEH TepMHUHOIOTHH. V3ydaemble TepMUHBI BBOASTCS
Ha TIOJUCEHCOPHOW OCHOBE, OO0s3aTeNbHAa BH3YyalbHas TOAJEPXKKA, AITOPUTMBI  Pa0OTHI  C
OIpe/ieNICHUEM, OIIOPHBIE CXEMBI JIJISl aKTyalu3allii TEPMUHOIOTHH.

Mecto yuyeOHOro npeamera «XuMus» B y4eOHOM ILJIaHe

B cootBerctBumn ¢ denepanbHbIM TOCyAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO
obmiero  oOpa3oBaHusi y4eOHBIA mpeaMeT «XHUMHS» BXOAUT B  MpeIMETHYI  001acTb
«EcTecTBeHHOHAYUYHBIE MPEIMETHI) U ABJISCTCS 00s3aTEIIbHBIM JIJIST U3YUCHUSI.

Y4eOHBIM MJIaHOM Ha €€ M3y4YeHHue OTBeleHO 136 yueOHBIX 4acoB — MO 2 4 B Heledro B 8 u 9
KJaccaX COOTBETCTBEHHO.

Copepxanue ydeOHOro mnpeamera «XuMHs», TpEACTaBIeHHOE B pabodeil mporpamme,
cootBerctByer PI'OC OOO, pa3paboTaHO € y4eToM OCHOBHOW 0O0pa30BaTENbHON MPOrpamMMbl
OCHOBHOT0 00111er0 00pa3oBaHus Mo y4eOHOMY MpeaMeTy «XHUMHsD», COOTBETCTBYET aJlalnTHPOBAHHOM
OCHOBHOU 00pa30BaTebHON IPOrpaMMe OCHOBHOTO 00IIEero 00pa3oBaHus 00YUArOIIMXCS C 3aACPKKOM
TICUXUYECKOTO PA3BUTHS.

COAEP/KAHUE YYEBHOI'O IPEIMETA «XUMUS»
8 KJIACC
IlepBoHaya/ibHbIC XMMHYCCKHE IOHATHSA
[Ipeamer xumun. Poav xumuu 6 dcuznu yenoeexa. Tena u BemecTBa. PU3NMUECKHE CBOWCTBA
BEUIECTB. ATpEratHoe COCTOSHUE BelecTB. Xumusa 6 cucmeme Hayk. UHWCTblE BellecTBa M CMECH.
Cnoco0Onl pazneneHusi cMmecedd. I[lpaBuna Oe3omacHOTO oOpalieHHs C BEIIeCTBAMH M J1a0OpaTOpPHBIM
oOopynoBanueM. [louamue 0 Memooax nO3HAHUA 8 XUMUU.

ATOMBI U MOJIEKYJIbI. XHWMHUYECKHE DJIEMEHTHI. 3HAKU (CHUMBOJIBI) XUMHUYECKHUX JJIEMEHTOB.
OtHocuTenbHas aroMHast Macca. [IpocTbie U ci1oKHbIE BelecTBa. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass ¢opmysia. BaleHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eewecms. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca. MaccoBasi 10JI1 XUMHUYECKOTO JJIEMEHTA B
COETUHEHHH.

Pusnyecknue U XMMUYECKHE sBJICHUA. XUMHUecKas peakius. [Ipu3Haku XMMHUYECKUX pEaKIMM.
VYpaBHeHMs] XUMUYECKUX peakluil. 3aKOH COXpaHEHHUs1 Macchl BemlecTB. Kinaccudukanus XuMMHUUYECKUX
peakiuii (CoeAMHEHMs, Pa3JIOKEHMs, 3aMeIIeHus, 0OMeHa).

XVUMUYECKUH HSKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TOCYA0H, C MpaBWiIaMU paboOThl B
nabopaTopuu U TnpuEMaMH OOpalleHus ¢ J1a0opaTOpHbIM OOOPYAOBAaHHEM; H3yYEHHE U OIHMCAHUE
(Gbu3NyecKux CBOWCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB; HaOmroaeHue (u3nyeckux (IUIaBIeHUE
BOCKa, TasiHUE JIbJla, pacTUpaHUE caxapa B CTYIKE, KHIIEHWE M KOHJEHCALUs BOJbI) U XUMHUYECKUX
(ropeHue cBeYH, MPOKATWBAHME MEIHOM MPOBOJOKH, B3aMMOJICUCTBHE Mella C KHUCIOTOW) SIBIICHUM,
HaOII0ZIeHWe M OIMCaHWE MPHU3HAKOB IPOTEKaHWsI XUMHUECKUX peaknuil (pas3iiokeHue caxapa,
B3aMMO/JICIICTBIE CEpHOW KHUCIOTHI € XJOpuaoM Oapus, pasioxenue ruapokcuna meau (II) mpu
HarpeBaHHH, B3auMo/ieiicTBue sxene3a ¢ pactBopom cosd Menu (II));u3yueHue crnocoGoB pasjaeneHus
cMecel (C MOMOUIbIO MarHurta, (UIbTPOBAHUE, BBIAPUBAHUE, IUCTWILISALUSA, Xpomarorpadus),
MIPOBE/ICHUE OYUCTKH MOBAPEHHOM COJIM; HAOIIO/JEHUE U ONMHMCAaHUE Pe3yJbTaTOB MPOBEACHUS OIbITA,
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WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MacChl; CO3JaHue MOJIEEH MOJIEKYT (IIapOCTEPIKHEBBIX ).

BazkHeiinue npeacTaBuTe M HEOPrAHNYECKUX BellleCTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucmopom — s1eMEHT W TIpPOCTOE BEHIECTBO.
Haxoxaenne kuciopoaa B mpupojie, Gu3ndecKue U XUMHUECKUE CBOMCTBA. Peakinu ropeHust mpoCThIX
U CcHoXkHbIX BemecTB. CrnocoObl MOMyYeHUs KHUCIOpOAa B JAOOPATOPUH U HPOMbBIULIEHHOCHIU.
[Tpumenenne xucnopona. Ilonsarue 06 oxcumax. Kpyrosopor kucimopoga B mpupoxpe. O30n —
ALIOMPONHASL MOOUPUKAYUSA KUCTIOPOOA.

Tennosoti  3¢pgpexm  xumuueckou — peakyuu, mMmepMOXUMUYECKUe YPABHeHUA, IK30- U
SHAOTEPMHUUYECKUE peakluuu. Tonaueo: y2onv u meman. 3azpsazHeHue 8030yxa, yCuieHue

NapHUK08020 d¢hgpexma, pazpyuieHue 030H08020 CIOA.

Bogopon — snemeHT u mpoctoe BemiecTBO. Haxoxaenue Bojopoaa B mpupoje,pusndeckue u
XMMHYECKHE CBOMCTBAa (Ha NpUMEpPE B3aUMOACHMCTBHUS C HEMETAUIAMM M OKCHUIAMH METAJUIOB),
MpUMEHEHUEe, cnocobwl nonyuenus. llonarue o kucnorax u coysax. KoiauuectBo BemiectBa. Molib.
Monsipnass macca. 3akoH ABoraapo. MomsipHelid 00bEM ra3zoB. PacueTsl mo xumuueckoi ¢popmyie.
Pacyetbl MaccoBoil 101U XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUHU, KOJMYECTBA BEIIECTBA, MOJSPHON
MacChl, MOJIIPHOTO 00bema

ra3oB. Pacuérel Mo XMMHUYECKUM YpaBHEHUSM.

Quzuueckue ceoticmsa 600vl. Bona. Ee coctaB, ctpoeHue u MoJieKyJibl. Boda kax pacmeopumeis.
PactBopbl.  [lowsamue O HacvlujenHviX U HeHAcblWeHHbIX pacmeopax. llowamue pacmeopumocmu
sewecms 6 6ode. Pacuer MaccoBoil 101 BellecTBa B pacTBope (IMPOLEHTHAs KOHLIEHTpalus). MaccoBas
JIOJIsl BEIIECTBA B pacTBOpe. Xumuueckue ceoticmea 600bl (paziodcenue, peakyuu ¢ Hampuem, OKCUOOM
Kanvyus, okcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHBIMU U OCHOBHbLIMU OKcudamu). Tlonamue
06 ocHosaHusx. Ponb pacmeopos 6 npupooe u 6 ocusnu uenosexa. Kpyzoeopom 600wi 6 mnpupooe.
3arpsi3HEHUE TPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOAHBIX BOJI.

Baxneiiimme kiacchl HeopraHuueckux coenuvHeHuid. Kmaccudukaius HeOpraHUYECKUX
coeguHeHuil.  OKcuIpl:  cocTaB, KiaccUpUKAnus  (KHCIOTHBIE, OCHOBHBIC, am@pomepHuvle,
Heconeobpasyuue - Ha npumepe oxcuoa yenepooa (II) u oxcuoa aszoma (Il)), Homenxnamypa.
Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB (B3aUMOJICMCTBHE C BOJOW, KUCIOTAMH, IICTIOYAMH).
OcHoBanusi. Knaccudukainus OCHOBaHWM: IMIENOYM U HEPACTBOpUMBIE OCHOBaHMA. HomeHkmaTypa
ocHoBaHWH. @Du3nMyeckue M XUMHUYECKHE CBOWCTBA OCHOBAaHUM (B3aUMOJCHCTBHE C OKCHIAMHU
HEMETAaJUIOB, KUCIOTaMU, COJIAMM). [lonyuenue ocnoganuii.

Kucnoter: cocrta, knaccuuxainusi, HOMEHKIATypa, (U3MUECKHEe U XHMUYECKHUE CBOWCTBA
(B3auMoielicTBHE C METAJUIaMH, OCHOBHBIMH OKCHUJIJAMH, OCHOBAaHHSIMH, COJISIMH, HA TIPUMEPE COJITHOMN U
CEpPHOU KHUCIOT), cnocoowl noayuenus. Pan akruBHoctn MmetayuioB H. H. bekeroBa. Conu (cpennue):
HOMEHKJIATypa COJeH, cnocobvl nonyuenus, B3aUMOJCHCTBUE COJIEH C MeTallJlaMH, KHUCJIOTaMH,
IeJI0YaMU U COJISIMH, TPUMEHEHHE.

[Tonatue 00 am@oOTepHBIX TUAPOKCHIAX (Ha NpUMEpe LHMHKA U QIIOMUHUA)! XUMUdecKue
ceoticmea (83aumooericmeue ¢ KUCIOMamu U Welouamu, pasiodHceHue npu Hazpesanuu) u noiyyeHue.

['eneTndeckasi CBsA3b MEXAY KiacCaMHd HEOPTraHMYECKHUX COEIUHEHUM.

I'enernueckue psabl.

XUMHYECKUN SKCIEPUMEHT: KaYECTBEHHOE OIPEACIICHUE COJAEpXKaHUs KHUCIOpOJa B BO3IYXE;
MOJIy4E€HHE M U3yUYEHHE CBOMCTB KUCIOPOa; HaOII0AeHHE B3aUMOJECHCTBHSI BEIIECTB C KUCIOPOIAOM U
YCIIOBUSI BOSHUKHOBEHHUS WM MPEKPAIICHUs TOpeHus (Mokapa); 03HaKOMJICHHE ¢ 00pasliaMu OKCHJIOB U
OTIMCaHUE WX CBOWCTB; MOJYyYCHHE M M3YUYEHUE CBOMCTB BOJOpO/aA (TOpeHHE); HAOI0AeHHEe 00pa3IioB
BEIIECTB KOIWYECTBOM | MOJb; MCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUs BEUIECTB C Pa3IHUYHOMN
pacTBOPUMOCTBIO; MPHUTOTOBICHHE PACTBOPOB C OMNPEACTEHHOW MacCOBOM JOJIEM pacTBOPEHHOTO
BEIIIECTBA; B3aUMO/ICHCTBHUE BOJBI C MeTallaMH (HaTpueM W KaibliieM) (BO3MOJKHO HCIOJIB30BaHUE
BHUJICOMATEPHAIOB); OIpEENIEHUE pAcTBOPOB KHCIOT U WIEJIoYed C TIOMOIIbIO HHIUKATOPOB;
HCCleIoBaHNe 00pasIloB HEOPTAHUUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

HaOJII0/IeHUEe M3MEHEHUs OKpPacKW HMHJMKATOPOB B PACTBOPAX KHCIOT M LIeOYel; M3yuyeHue
B3aumoeiicTBus okcuna meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBHI, KHCIOT C MeTalUIaMH, pPeakiuit
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HEUTpaIU3alUy; IOJIYyYEHUE HEPaCTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO MeETajula APYTHM U3
pacTBOpa COJM; PEUICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHeline Kiaccbl HEOPraHUYECKUX
COETUHEHUN.

Ilepuoauyeckuii 3axoH u Ilepuoanyeckas: cucrema

xummnuyeckux 3jemeHToB /[I. HU. MenpgeseeBa. CtpoeHue aTomMoB. XHMMHYECKAsl CBSI3b.
OKHCINTEJIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUH

IlepBble MONBITKM KiIacCHU(UKALMU XUMHUYECKUX 3JeMEHTOB. IloHsATHE O rpynmax CXOJHBIX
2JIEMEHTOB (ILIE€JIOYHBIE M IIEJOYHO3EMENIbHBIE METaJlIbl, TaJIOI€Hbl, MHEPTHBIE ra3bl). Inemenmsl,
Komopule 0opaszyrom ampomeprvie OKCUObL U SUOPOKCUODL.

Ilepuonnueckuit 3axkoH.  llepuogmueckas  cucrema  XUMHYecKux  3ieMeHToB J[. M.
MenneneeBa. Koporkonepuoanas u oaunnonepuoonas Gopmsl I[leprnonndeckoil cucTeMbl XUMHUECKUX
anemenToB 1. 1. Menneneesa. Ilepuoas! u rpynmsl. GU3HYECKUUCMBICT IIOPSAKOBOIO HOMEPA, HOMEPOB
IIepHoJa U rPyIIbl JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sifep. M3omonvi. DneKkTpoHbl. CTpoeHUEe 3JIEKTPOHHBIX
o0osouek aToMoB repBbIX 20 xumuueckux aneMeHToB [lepuonnyeckoit cucremsl [[. . Menneneesa.
XapakTepucTuKa XMMHYECKOrO 3JIEMEHTa MO ero nosiokeHuro B Ilepmommueckor cucreme [ U.
Menneneesa.

3axkonomepHocmu uU3MeHeHUs CBOUCME NIeMEHMOE8 MAbIX Nepuoodo8 U 21A6HbIX NOO2PYNH, 6
3asucumMocmu  Om amoMHO20 (nopsA0Kko6o2o) Homepa 3nauvenue Ilepuoouyeckoeo 3axona u
Ilepuoouueckoti cucmembl XUMU4eCKUX 91eMeHmMOo8 05 passumus Hayku u npakmuku. [{. M. Menoeneeg
— YUEHbIU U 2PAXHCOAHUH.

Xumunueckas cBsi3b. KoBaneHTHas (moJisipHasi U HEMOJSIPHAsL) CBS3b.

DnekmpoompuyamenrbHOCMb AMOMO8 XUMU4eCKux 21emernmos. VIoHHas CBsI3b.

Crenenpb okucieHusi. OKUCINUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipouecchl OKucieHus u
BOCCTaHOBJIEHMS. OKUCIIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUN OKCIIEPUMEHT: H3y4eHHE OOpa3loB BEUIECTB METAJIOB U HEMETAJUIOB;
B3aMMOJCICTBUE THUIPOKCHJA LMHKA C pPAacTBOpaMM KHUCJIOT W UIEJIOYEH; IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (rOpeHHue, peakluu
pas3NoXKeHus, COeIMHEHN ).

Me:xnpeamerHblie CBA3U

Peanmzanus MeXnpeaMeTHBIX CBS3€i NPU M3yYSHHH XMMHUH B 8 KJacce OCYIIECTBISIETCS Yepes
UCIOJIb30BaHUE KaK OOILINX €CTECTBEHHO-HAYUHBIX TOHATUH, TAKW MOHATHUH, SBISIOIIMXCS CUCTEMHBIMU
IUTSL OTACIBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO ITUKIIA.

OOue ecTecTBEHHO-HAy4HbIE MOHATH: Hay4HbIM (akT, TUmoresa, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(UKalus, MepruoANIHOCTh, HAOIOeHNEe, YKCIIEPUMEHT, MOJICITHUPOBaHHUE, U3MEpEHHE,
MO/IEJIb, SIBJICHUE.

Owusmnka: wMarepus, aroM, OJJEKTPOH, TIPOTOH, HEHTPOH, WOH, HYKJIWJI, HW30TOIHI,
PallMOaKTUBHOCTb, MOJIEKYJIa, SJEKTPUUYECKUN 3apsijl, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSHUE
BEIIECTBA, Ta3, (U3NYECKHE BEIMYMHBI, €IWHUIBI HM3MEPEHHs, KOCMOC, IUIaHeTH, 3BE3/1bI, CoHIIe.
buonorus: porocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpPaAIbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAEMBIE,
TOIIJIMBO, BOJIHBIE PECYPCHI.

9KJIACC
BemecTBo M XuMHYeCKasi peakuus
Ilepuoauueckuii  3aKoOH. [Iepuonnueckas cucreMa  XxuMuuyeckux  anementoB JI. U.
MenpeneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHM CBOWCTB XUMHUUYECKHX 3JIEMEHTOB
MEPBBIX TPEX NEPUOAOB, KaIMs, KaJIbLHA U UX COCIUHEHUN B COOTBETCTBUU C IOJIOKEHUEM BJIEMEHTOB
B [Iepnoanyeckoii cucteMe U CTPOCHUEM X aTOMOB.
CrpoeHue BelecTBa: BUbl XUMHUUECKOU CBA3U. TUIBI KPUCTAIUNIMYECKUX PEHIETOK, 3A8UCUMOCHIb
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c60licme geujecmea om muna KpUCMaiiudeckou peuémrku u 6uoa XuMuieckol cesa3u.

Knaccugukaius 1 HOMEHKIIaTypa HEOPIraHUYECKUX BEIECTB (MEXyHapOoHasl U TPUBUAIIbHAS).
XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSILUXCS K PA3JIMYHBIM KJIACCaM HEOPIaHUYECKUX COEAMHEHUH,
TCHETUYECKas CBSA3b HEOPraHUYECKHUX BELIECTB.

Knaccupukanuss XUMHUECKHX peakuil MO pPa3NUYHbIM TNpU3HAKaM ([0 YHUCIy M COCTaBy
YYacTBYIOUIMX B pEeaKLUH BELIECTB, MO TEIIOBOMY 3((eKTy, 10 HM3MEHEHMIO CTENeHEeH OKHUCICHMS
XUMHUYECKHX 3JIEMEHTOB, [0 00pamumMocmu, no y4acmuio Kamaiuzamopa). IK30- U SHIAOTEPMHUECKUE
peakuuu. Tepmoxumuueckue ypasHeHus.

Ionamue o ckopocmu xumuyeckou peaxyuu. Ilonamue 06 obpamumvlx U HeOOPAMUMbIX
Xumuyeckux peakyusx. [lonamue o comoceHHvix u cemepoenHblx peakyusax. [lonamue o xumuveckom
pasnosecuu. Cmewenue xumuuecko2o pasnogecus. Paxkmopwvl, GIuAOWUE HA CKOPOCMb XUMUUECKOU
peaxyuu u noJ0HCeHUe XUMULECKO20 PABHOBECUS.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  AJIEKTPOHHBIH  OalmaHC  OKUCIHUTENIBHO-
BOCCTAaHOBUTENBbHOU peakuu. CocTaBICHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN C
MCIOJIH30BAaHUEM METO/Ia SJIEKTPOHHOTO OaslaHca.

Teopus 2MEKTPOIUTUUECKON IUCCOLMALMN. DICKTPOJIMTUYECKAs AUCCOLUALNS. DIEKTPOJIUTHL U
HedIeKTpoauThl. KaTtuonsl, aHWOHBL. Mexanusm oOuccoyuayuu 6ewecme ¢ pasiudHbIMU BUOAMU
xumuueckou céazu. [lonamue o cmenenu ouccoyuayuy. CUiabHbIEU C1a0ble JEKTPOIUTHI.

Peaknnu monHoro oOMeHa. Y CIIOBUS NPOTEKAHUS Peakuii HOHHOTO oOMeHa 10 KoHna. [lomHbre
U COKpALLEHHBIE NOHHBIE YPAaBHEHUsS peakluii. XMMHUYECKHE CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEH B
CBETE MPEJCTABICHUN 00 3ekTponuTuyeckoi nucconnannu. Cpena pactBopa. KauecTBeHHbIE peakiiu
Ha KaTUOHBI U aHUOHBI: XJIOPUA-, OpOMHU-, HOIUA-, CYTIb(aT-, KapOOHAT-, CUIIUKAT-, (pocdar- aHUOHBI;
TUAPOKCHU/I-UOHBI, KATHOHBI aMMOHMSI, MarHusi, KaJblys, aTlOMUHMS, xkene3a (2+) u (3+), menu (2+),
LIMHKA, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX.

XVUMUYECKUN  OKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMH KPUCTAIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIEeCTB — METAJJIOB M HeMeTalioB (rpadura u anmasa),

CIIOKHBIX BEUIECTB (XJIOpUJA HATpHsl); UCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH
peakiMM OT BO3JEHCTBUS pa3IMuYHBIX (DAKTOPOB; HCCIEIOBAHHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB
BELIECTB, IMIpollecca JUCCOLMALMU KHUCJIOT, IIenoued M coied (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); IPOBEACHUE OIBITOB, MILTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO
oOMeHa (0oOpa3zoBaHHE OCaJiKa, BbIIEJIEHUE Tra3a, 00pa30BaHUE BOJbl); OMNBITOB, WJUIIOCTPUPYIOLINX
IIPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHne, peakiuy pa3iokKeHus, COeAMHEHUS);
pacrno3HaBaHHE€ HEOPraHMYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX pEaklUi Ha HWOHBI; pelIeHHe
9KCIIEPUMEHTAJIBHBIX 3a7ad.

HemeTajiibl 1 HX COeANHEHUS
OO6mass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTETEHU
okucienus. CTpoeHue u pru3nyeckre CBOMCTBA MPOCTHIX BELIECTB

— TaJoreHoB. XHMHYECKHME CBOMCTBAa Ha IpuMepe Xjopa (B3auMOJAEHCTBHE C MeTalljlaMH,
HEMETAJUIAaMM — BOJOPOJOM U KHCIOpOIOM, wenouamu). XiopoBonopord. CoisHas KHUCIIOTA,
XMMHYECKHE CBOMCTBA, no/yueHue, TPUMEHEHUE. /[lelicmeue Xa0pa u X10p0o8o00pooa HA Op2aHu3M
yenogexa. BaxxHelme XJI0pUabl U UX HAXOKIEHHUE B IIPUPOJE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOCHUSI aTOMOB KHCJIOPOIa U
cepbl. XapaKTEpHbIE CTENIEHN OKHCIECHUSI.

Crpoenne u (u3MyUecKHUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa M CEphbl. AJUIOTPOIHBIE
MOJIUGHUKAIMM KUCIOPOAA U Cepbl. XMMHUYECKHUE CBOMCTBA Cepbl (B3aUMOICHCTBUE C HEMEemaiiamu —
BOJIOPOJIOM M KHUCIIOPOJIOM, METAJUIAMU, KOHYEHMPUPOBAHHBLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBoniopoJi: CTpoeHue, (pU3NUECKUe M XUMHUYECKHE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBUTENbHBIC
cBoiicTBa). OKcHUIBI cepbl KaK MPECTaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KuCIOTa: U3NYECKUE U
XUMHYecKHe cBoiicTBa (oOmme u cnenuduueckue). Comu cepHONW KHCIOTHI, KAYECTBEHHAs! peaklus Ha
cynbdar-uoH. CepHUCTas KUCIOTA. Xumuueckue peakyuu, 1excawjue 8 0CHO8e NPOMbIUUIEHHO20 Cnocoba
nonydenus cepuou kuciomsl. HaxoxneHnue ceprl u €€ coennHeHuil B npupoze. I[Ipumenenue cepol u ee
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COCAMHEHUN B OBITY M B MPOMBIIUICHHOCTH. Xumuueckoe 3azps3HeHue OKpyxcarouel cpeovl
COCOUHEHUAMU Ccepbl (KUCIOMHbIe 00J4COU, 3acps3HeHUue 6030YXa U B000EMO8), CNOcoObl e20
npeoomepauyeHusl.

OO6mas xapaktepucTtuka ayeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHs aTOMOB a30Ta u
docdopa, xapakTepHbIC CTCTICHH OKHACICHHUS.

A30T, pacmpocTpaHeHue B Mpupoje, Gu3ndeckrue U XMMUYECKHe CBOMCTBA (B3aUMOCHCTBUE C
METaJUIaMd ¥ HEeMEeTaJLIaMH - KHCJIOPOJAOM M BoJ0poaoM). KpyroBopor azora B mpuponae. AMMHUAK:
¢bu3nyecKkrue U XUMUYECKUE CBOICTBA (OKHUCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOPA), nOYUEHUE
u npumeHeHne. ConM aMMOHHMA: COCTaB, (PHU3MUECKME M XHMHUYECKHE CBOICTBa (pa3iioiKeHHE,
B3aMMO/ICIICTBHE CO IeN0YaMu), TpuMeHeHrne. KauecTBeHHas peakiysi Ha MOHbI aMMOHHUA. A30THas
KHCJIO0Ta, e€ (U3NYeCKue U XMMHUYECKUe CBOicTBa (0oOume u cneuuduyeckue), noayyenue. Hurparel
(paznoxenue). Asoructas KucioTa. lcmonb3oBaHHWE HUTPATOB M COJEM aMMOHMS B KadyecTBe
MUHEPAIBHBIX YI0OpeHU. Xumuueckoe 3acpsazmnenue okpycaroweiu cpeobl COeOUHEHUAMU dA30mda
(Kuciomusie 0024couU, 3a2ps3HeHue 8030YXAa,NOY8bL U BOO0EMOB).

docthop, awromponuvie moougpurayuu @ocgopa, GHUNUECKHE U XUMUYECKHE CBONCTBA
(B3auMOJICHCTBUE C METAJUIAMH, HEMETAJUIAMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOL KUCIOMAMU).
Oxcun docdopa (V), opropochopHas kucnora: (QU3MUECKHE M XUMHUYECKHUE CBOWCTBA, MOJIVYeHUe.
Tlonamue o munepanvuvix y0oopeHusax: numpamol u gocghamol. Ilonamue 0 KOMNIEKCHBIX YOOOPEHUSX.
OO6mas xapaktepuctuka siemMeHTOB [V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB YIjepoja H
KpeMHUSl. BaJeHTHOCTP M XapakTepHbIE CTENEeHH OKHUCICHHS aTOMOB YrjiepoJa U KpPEeMHUS.
Pacnipoctpanenue yriaepona B pupo/Jie, XapaKTepHbIE CTENICHH OKHCIICHHUS.

VYrnepon, amnorponHsie Mogudbukanuu (rpadut, anmas), GU3MUECKUe U XUMUYECKHE CBOICTBA
IPOCTHIX BEIIECTB (B3aMMOJACHCTBHE C METAJUIAMH, HEMETAIIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepnoti kucnomamu). Ancopouus. Kpyroopot yriepoaa B npupoae. OKcuasl yriaeposaa, ux Gpu3ndeckue
U XMMHYECKHE CBOWCTBA, MOJMyYeHHE M MPUMEHEHHE, ICHCTBHE Ha OPTaHU3M YeJOBeKa. DKono2uiecKue
npobnemvl, ceéa3aHHble ¢ okcudom yenepooa(lV), eunomesza 2100anbHO20 NOMeENnieHUs KiuMama,
napuuxosvill d¢@gexm. YrompHas KHCIOTa M €€ conM, UX (U3NYECKHEe W XHMHUYECKHE CBOWCTBA,
nonydenue u npumerenue. KauecTBeHHas peakuusi Ha KapOOHaT- MOHBL. Vcronb3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

OOmue npencraBiaeHus 00 OCOOCHHOCTSIX COCTaBa M CTPOCHMS OPraHUYECKUX COEeIMHEHHH
yriaepoga (Ha TpuUMepe MeTaHa, STHIIEHA, JTaHOJA, YKCYCHOH KHCIOTHL. Mx cocmag u Xumuueckoe
cmpoenue. Knaccuguxayus opeanuueckux sewyecms. IloHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
XKHpax, Oelkax, yriaeBogax — U UX POJIH B )KU3HU 4elloBeKa. MamepuanbHoe eOuHCme0 0peaHu4ecKux u
Heop2aHuyecKux coeOuHeHul.

Kpemuuii, ero ¢pusnueckre u XuMHYECKHE CBOMCTBA (Ha MpUMeEpE B3aUMOJICHCTBUS C METaJIaMU
U HEMeTaJulaMu), nosiyuenue u ipuMmenenue. Coedunenusakpemnus 6 npupooe. Oowue npedcmasnenus oo
oxcuoe kpemnua(lV) u xpemuuesou xucnome. Cunuxamsl, @usuyeckue u XumudeckKue C80OUCMEA,
noiyderue u npumeHeHue 80bimy, NPOMbIUIEHHOCU (8 MEOUYUHCKOL, I1eKMPOHHOU, CMPOUMENbHOU U
op.). Baowcneiiwue cmpoumenvnvle mamepuansl: Kepamuka, cmekio, yemenm, 6emon, dcene300enoH.
IIpobnemvl 6e30nacH020 UCNOIBL3068AHUS CIPOUMENbHBIX MANEPUATO8 8 NOBCEOHEBHOU JHCUSHU.

XVUMHUYECKUI SKCIIEPUMEHT: U3y4YeHHE 00pa3ll0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHOU
KHUCJIOTHI; TMPOBEACHHWE KadeCTBEHHBIX pEaKIUil Ha XJIOPUA-UOHBI M HAOIIOJEHHWE NPU3HAKOB HUX
MPOTEKAHMST;, OMBITHI, OTPAKAIONINE PU3NIECKHE U XMMHUYECKHE CBOHCTBA TaJOTCHOB U WX COCAMHEHUI
(BO3MOXKHO HCITIOJIb30BaHUE BUIEOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3IlaMu XJIOPHUIOB (TaJIOTEHHUIOB);
O3HAKOMJICHHE ¢ 00pa3aMu cepbl U €€ COeTMHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB);
HabIoeHNe Tpolecca OOYIIIMBaHUS caxapa IOJ| JecTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHCIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI, IPOBEACHUE KAaYECTBEHHON pEeaKIuu
Ha CyJb(aT-uoH U HAOIIOACHUE MTPU3HAKA €€ MPOTeKaHMs; O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOHCTBAMU
azota, ¢dochopa W MX COCIUHEHHH (BO3MOXHO WCIIOJIB30BAaHHWE BHICOMATEPUAIOB), OOpa3laMu
a30THBIX U (ocOpHBIX yNOOpEeHUi; MOJydeHHEe aMMHaKa M HM3y4YeHHE €ro CBOWCTB; IPOBEACHUE
KayeCTBEHHBIX PEaKIWi Ha MOH aMMOHHSA M (hocaT-MOH M U3ydeHHE NPU3HAKOB HMX IPOTEKaHUS,
B3aMMOJICHCTBHE KOHILIEHTPUPOBAHHOM a30THOW KHUCIOTHI C MeJbl0 (BO3MOYKHO HCIIOJIb30BaHHUE
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BUJICOMATEPHAIIOB); U3YUYCHHUE MOJENeH KPUCTAUTMIECKUX PENIETOK aMa3a, rpadura; 03HAKOMIICHUE C
MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHBOTA3a;
MOJy4YEHUE YTJEKUCIOr0 ra3a M M3YYEHHUE €ro CBOMCTB; IPOBEICHUE KAYECTBEHHBIX PEAKUUA Ha
KapOOHAaT- M CUJIMKAT-UOHBI M W3Y4Y€HUE MPU3HAKOB MX IMPOTEKAHUS; O3HAKOMIICHHE C IMPOIYKIIHCH
CUJIMKAaTHOM NPOMBIIUICHHOCTH; PEUIEHUE OSKCIEPUMEHTAJIbHBIX 3aJady 1o TeMe «BaxHeiine
HEMETAJIJIBI M UX COCITMHCHU.

MetaJiibl M MX COeJUHEHHUS

OO0mmas xapakKTepUCTHKa XUMHYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAaHUHU UX TIOJIOKEHUS B
[lepuonnueckoi cucteme xumuueckux anemeHToB [[. M. MenneneeBa u crpoenus atroMoB. CtpoeHue
MeTauioB. MeTaminueckas CBs3b M METAIMYECKass KPUCTAIIMYECKass PEHIETKA. DIEKTPOXUMHUECKHUI
psA HampsDKeHUd MeTaioB. PuU3MYECKMEe M XMMHUYECKHE CBOMCTBAa METAJUIOB (B3aMMOCHCTBHE C
KHCJIOPO/IOM, BOJOH, KHUCIOTaMu). Obwue cnocobvl nonyyenus memannog. llonamue o Koppo3uu
Memainnos, OCHO8Hble cnocobbl 3awumuvl ux om Kopposuu. Cnuasvl (cmaib, Yy2yH, OPATIOMUHUL,
Opomn3a) u ux npumeHenue 8 6bIMy U NPOMbIULIEHHOCTIU.

[enouynsle MeTalbl: nonoxenue B llepuonuyeckoil cucreme XxuMuyeckux snementoB 1. .
MenneneeBa; ctpoenue atoMoB. Haxoxnenue B npupoje. @usnueckre 1 XUMHUYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kanusi). OKCUAbl U THIPOKCHU]IBI HATPUSAU Kanus. [IpuMeHeHne nieo4YHbIX MEeTalIoB
U UX COCMHECHUM.

[lenoyHO3eMeNnbHbIE METaUIbl MarHuid W Kalbluil: mojokeHue B llepuomnueckoil cucreme
XUMHYECKUX 31eMeHTOB 1. V1. MenpeneeBa; CTpOEHUE UX aTOMOB; HaX0KJICHUEB Mpupoae. Pusndeckue
U XMMHYECKHE CBOMCTBA MarHusl M Kalblus. BakHeiilue coeAMHEHUs KaibIus (OKCUI, THIPOKCHI,
conn). JKécmxocmub 600b1 U cnocoObI e€yCmpaHnenus.

Amomunuii: nonoxkenue B Ilepuoamueckoit cucteme xumudeckux snementoB [[. .
MenpeneeBa; CTpoeHHE aToMa; HaxoXKJIeHue B mpupoje. Du3MUecKne M XUMHUYECKHE CBOWCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA OKCHIA U THIPOKCH 1A ATFOMUHHUSL.

Kenezo: mnonoxenne B  Ilepuoanueckoil  cucreme  XUMHYecKux  anemenroB JI. .
MemnzeneeBa; CTpoeHHE aTOMa; HaXOXKJIeHHE B Ipupoje. Puznyeckue U XMMHUECKHUE CBOWCTBA JKeje3a
(B3auMosielicTBUE C METaJUIaMU, KUCIOTaMU U coisiMu). OKcubl, TUApoKcHabl U conu xenesa(ll) u
xene3a(Ill): cocras, cBolicTBa U noYYEeHUe.

XUMHYECKUHN IKCTIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMi METAIJIOB U CIUIABOB, X QU3NIECKUMHU
CBOMCTBaMM;  HM3yu€HUE  pE3yJbTAaTOB  KOPPO3UM  METANIOB  (BO3MOXKHO  HCIOJb30BaHHE
BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHJA KajbllMs M HATPUS C BOJAOH (BO3MOXKHO
HCIOJIb30BaHNE BUIEOMATEPUATIOB); UCCIIEIOBAHUE CBOMCTBIKECTKON BOJBI; MpOIlEcca TOPEHUS Keje3a
B KHCJIOpOJie (BO3MOXHO HCIIOJIh30BAHUE BHUICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kanblus, amoMuHus, uHKa, xene3a(ll) m xemeza(Ill), memu(Il));
HaOIOJICHWE U OIMHMCAHHWE TMPOIECCOB OKpPAIIMBAHUS TUIAMEHHM HOHAMH HATPUS, KaJIUS U KaJIbIIHs
(BOBMOXKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); HCCIeAOBaHHE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIA
QTIOMUHUS ¥ TUIPOKCH/IA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe « BakHeime MeTanibl
U UX COECTUHEHUSD.

Xumusn u okpyxcarowan cpeoa

Hoevie mamepuanvl u mexnonoeuu. Bewecmea u mamepuansi 8 no8ceOHe8HOU HCUSHU UYET0BEKd.
Xumus u 30o0posve. bezonacnoe ucnonv3osanue geujecms u Xumuyeckux peakyuii 6 ovimy. Ilepsas
nomMouyb npu  XumMuweckux — odxcozax u ompaegieHusix. OCHO8bl IKOIO2UYECKOU 2PAMOMHOCHU.
Xumuueckoe 3acpsazmeHue oxpyxicaroujeli cpedvl (npedenvhas OONYCmMuMas KOHYEeHmMpayusi 6euecme —
IJIK). Ponbxumuu 6 peuieHuu 3K0102UYeCKUX npooiem.

Ilpupoonsie ucmouHUKU Yene8o00po0os (y2oib, NPUpoOOHbll 2a3, Hedmbs), NPOOYKMbL UX
nepepabomku, ux poib 6 ObIMmy U NPOMBIULIEHHOCTU.

Xumuueckuul sKcnepumenm: uzydeHue o0paA3yo8 Mamepuanog (Cmekio, CHIA8bl Memaslos,
noIUMepHble MAMepuabl).
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Me:xnpeamMeTrHblie CBA3U

Peanusanuns MeXIpeaMeTHBIX CBSI3eH MPH U3yYCHWU XMMUHU B 9 Kilacce OCYIIECTBISIETCS Yepes
UCII0JIb30BAHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX IOHSITHH, TAKU TIOHSTUH, SBJISIFOLIMXCSI CUCTEMHBIMH
IUISL OTZICJIBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO ITUKJIIA.

OOmme ecTecTBEHHO-HAYYHbIC MOHSATHS: Hay4HbId (DakT, rumoTes3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KJacCu(pUKaNnus, MepuoIUIHOCTh, HAOMIOCHNE, SKCIEPHUMEHT, MOAEIHPOBAaHHUE, U3MEPEHHE,
MOJICTIb, SIBJICHHE, ITAPHUKOBBII (D (PEKT, TEXHOIOTHSI, MAaTEPUAIIBL.

®dusmka: Marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJA, H30TOIbI,
PaIOaKTHBHOCTb, MOJICKYJIa, AJIEKTPUYECKUH 3apsiji, NPOBOJHUKH, MOJIYIPOBOIHUKHU, IHIJICKTPUKH,
(OTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoOe COCTOSIHHE BELIeCTBa, a3, PaCTBOP, PACTBOPUMOCTD,
KpHCTAJUIMYeCKasi peléTka, CIUIaBbl, (pU3MYECKHE BEIMYMHBI, CIHHHUIBI H3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAaHETHI, 3BE371b1, COIHIIE.

buonorus: ¢QortocuHTes3, apixaHue, Ouocdepa, HIKOCHCTEMa, MHHEpAJIbHBIE YAOOpPEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOJBI, MOJE3HBIC UCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

MJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS YYEBHOI'O ITIPE/IMETA

«XUMHUSI» HA YPOBHE OCHOBHOTI'O OBILIET'O OBPA30BAHUSA

B nenom pesynpTaThl ocBoeHus oOyuaromumucs c¢ 3[IP yuebGHOro mnpemmera
«XuMHS» JTOJDKHBI COBIIAJaTh C pe3yibTaTaMd pabodyeil MporpaMMbl OCHOBHOTO OOIIETo
obOpasoBanus. Hanbosee 3HaYNMBIMU SBIISFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMSI K OOYUYEHHIO U LI€JICHANpPABICHHON [M03HABATEIbHON JIEATENIbHOCTH; YCTAaHOBKA Ha
OCMBICJIEHHE JIMYHOIO OIbITa, HAOIIOACHUH 32 XUMUYECKUMU

JKCIIEPUMEHTAMU;

OpUEHTAlUsl Ha IpaBWja WHAMBHUIYaJbHOIO U KOJUIEKTUBHOIO OE30I1aCHOIO IOBEIEHUS IpU
B3aUMOJICVCTBUHU C XMMUYECKUMU BEIIECTBAMU U COCAMHEHUSIMU;

NPaKTUYeCKOe H3ydeHHe Npodeccuit W TpyAa pasziMyHOrO pojia, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS U3Yy4aeMOro peIMETHOTO 3HaHUs (HalpuMep, JJabOpaHT XMMUYECKOTO aHAIIN3a);

YBaXXEHUE K TPYly U pe3yabTaTaM TPYAOBOU IEATEIbHOCTH;

TFOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHUIO JaJbHEWINEH WHIWBUAYAIbHOM TpPACKTOPUH
0o0pa3oBaHMsl HAa OCHOBE OPUEHTHPOBKH B MHpe mnpodeccuili U MpopecCHOHATBHBIX MPEANOYTEeHHH,
YBAKUTEIBHOTO OTHOILIEHUS K TPYAY;

OCO3HAHME CBOETO MOBEJEHUS C TOUKH 3PEHUS OMACHOCTH MM 0€30MacHOCTH Ui ce0sl Win JUis
OKPY’KaIOIIHX;

OCHOBBI OKOJIOTHYECKOU KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO DKOJIOTHYECKOTO
MBIIIEHUS], TIPUOOPETEHUE ONBITa SKOJIOTMYECKH OPUEHTHPOBAHHOMN MPAKTHYECKON NESTEIbHOCTH B
KU3HECHHBIX CUTYalMIX;

OCO3HAHHWE TOCHEACTBUM W HENpUSTHE BPEAHbIX MpPHUBBIYEK (YMOTPEOJIEHUS aJIKOTOJIs,
HapKOTHKOB, KypeHUs) U MHBIX (JOpM Bpeaa /Ui (PU3NYECKOTO U MCUXUYECKOTO 37I0POBbS;

NPUHATHE PEIICHUH B JKA3HEHHOM CHTyallud HAa OCHOBE IIEpEHOCa IIOJIYyYEHHBIX B XOJe€
00y4YeHMs 3HaHUH B aKTyaJIbHYIO CUTYyalllI0, BOCHIOIHATH Ae(UIIUT HH(POpMALINH;

TOTOBHOCTh OTOMpPATh M MCHOJIb30BaTh HY)KHYIO MH(QOPMAIMIO B COOTBETCTBHUH C KOHTEKCTOM
KU3HEHHOU CHUTYyalUU.

METANPEJMETHBIE PE3YJIbTATBI
Osnaodenue ynueepcanbHolMu y4eOHbIMU NO3HABAMENbHHIMU OCUCHEUAMU:
BBISBIIATH IPUYMHBI U CJIEJCTBUS IPOCTBIX XUMUUECKUX SIBICHUM;
OCYIIECTBIISITh CPaBHEHUE, KJIacCU(UKAIIMIO XUMUYECKUX BEIIECTB MO 3a/JaHHBIMOCHOBAHUSM U
KPUTEpUAM U1 YKA3aHHBIX JIOTUYECKUX OIepaLuil;
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CTPOUTH JIOTMUYECKOE CYXACHUE TOCIIE MPEIBAPUTEIILHOTO aHAIN3Aa, BKIIOYAIOIIeeyCTaHOBICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBS3EH;

BBIABIATH  JeQUUUTH  MH(OPMAIUH, JaHHBIX, HEOOXOAUMBIX ISl PEIICHUS
[IOCTaBJIEHHOW 3ajiauy;

npeoOpa3oBEIBaTh WH(MOPMAIIMIO M3 OJHOTO BHUJA B JIPYroi (TaOJMIly B TEKCT H

CO3/1aBaTh, IPUMEHATh U NPE0OPa30BbIBATh 3HAKH U CHMBOJIbI, MOJAEIH U CXEMBI

JUIS pelIeHns1 y4eOHBIX U MIO3HABATEIbHBIX 3a/1a4 C TOMOIIIBIO M1e1arora;

C IIOMOILIBI0 IHelarora IpOBOAUTh XWMHUYECKUH OIBIT, HECIOXKHBIM HKCIEPUMEHT, Ui
YCTAHOBIICHHSI OCOOEHHOCTEH O0BEKTa M3Yy4eHHUs, TPUYMHHO-CICICTBEHHBIX CBS3€H U 3aBHCHMOCTEH
00BEKTOB MEXTy COOOI;

C TIOMOINBIO TEJarora WM CaMOCTOSTENBHO (OPMYIHPOBATH OOOOLICHHS M BBIBOABI IO
pe3yJbTaTaM POBEJCHHOTO HAOJIIOICHHS], OTIbITA;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE XUMHUUECKUX MTPOIECCOB M UX MOCIEICTBUS;

UCKaThb WIM OTOMpaTh MHGOPMALMIO WM JAHHBIE U3 MCTOYHUKOB C YUETOM IPEI0KEHHON
yueOHOI 3a/1au ¥ 3aJJaHHBIX KPUTEPHUEB.

Ognadenue ynueepcanvHolMu yueOHbIMU KOMMYHUKAMUBHBIMU OCTICHGUAMU:

OpraHU30BBIBAaTh YUeOHOE B3aMMOICHWCTBUE B TPyIIE (OMPEAEsATh OOILIMe IeNH, paclpeneiiTh
POJIH, JOrOBApPUBATECS JIPYT C IPYTOM U T. 11.).

C TIOMOIIBIO TENarora MM CaMOCTOSITEIBHO COCTABIIATh YCTHBIE M NHCHMEHHBIE TEKCTHI C
HCIOJIb30BAHUEM MJUTIOCTPATUBHBIX MAaTEPUAJIOB JIJIsl BHICTYIUIEHUS Iepeiay TMTOpUEH;

OpPraHU30BBIBATh YYEOHOE COTPYJHHYECTBO W COBMECTHYIO JEATEIBHOCTH C YYUTEIeM H
CBEpCTHMKAaMHM; paboTaTh WHAMBUAYAJIBHO M B TPYIIE: HAaXOAWUTh OOllee pelleHHe M pas3peliarhb
KOH(IIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIHMIA U ydeTa HHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh
U OTCTauBaTh CBOE MHEHHUE;

OLICHMBATh KAaueCTBO CBOET0 BKJIAZAa B OOMMIA TPOAYKT, MPUHUMATH U  Pa3JesiTh
OTBETCTBEHHOCTb U ITPOSBJIATH TOTOBHOCTD K IPEIOCTABICHUIO OTYETA Mepe ]l IPYIIION.

Ognaodenue ynugepcanbHbIMU Y4eOHbIMU PEZYIAMUGHBIMU 0CUCHEUAMU:
oOHapyxuBaTh U (opMynupoBaTh Y4eOHyIO MpoOieMy, ONpeAeNsaTh Leldb YyueOHOU
NeSITeTbHOCTH;

BJAJIETh OCHOBAMHU CaMOKOHTpOJI, CAaMOOILIGHKM, IPHHATUS PELIeHUA M OCYLIECTBICHUS
OCO3HAaHHOTO BbIOOpA B YyUe€OHOM U MTO3HABATEIILHON JESTEIHHOCTH,

COOTHOCHUTH CBOM JICHCTBUS C IUIAHUPYEMBIMH pPE3yJIbTaTaMM, OCYLIECTBISATh KOHTPOJIb CBOEH
JESTeTBbHOCTH B TIPOIECCE JOCTHIKEHHS pe3ysibTaTa, OMpPEIeNsTh CIocoObl JEWCTBUI B pamMKax
IPE/UIOKEHHBIX YCIOBUIL M TpeOOBaHM, KOPPEKTHPOBATH CBOM JECWUCTBUS B COOTBETCTBUHU C
W3MEHSIOIIEHCS CUTYallUEeH;

JlaBaTh aJEKBAaTHYIO OLIGHKY CHTyallud M TIpejylaraTh IUIaH €€ W3MEHEHHs; IpeIBUIETb
TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPH PEIICHUH YIeOHOMH

3a]1auu;

NOHUMATh TPUYMHBI, TT0 KOTOPBIM HE OBUI JIOCTUTHYT TpeOyeMBIi pe3yibTaT IesTeIbHOCTH,
OIpeIeNIATh O3UTUBHBIE U3MEHEHHUS U HAIlpaBJIeHUs, TpeOyrolMe AaabHeiei paboTsr,

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe TmpeaMETHBIX pe3yNbTaTOB TI0 OCBOCHHUIO  00S3aTENLHOTO  COJICpIKaHUS,
YCTQHOBJICHHOTO JaHHOW paboueil mporpaMMoii, BBIIEISIOT: HAay4Hble 3HAHUSA, YMEHHS U CIOCOOBI
NEeNCTBUM, cienupuyecKue s y9eOHOTrO mpeaMera

«XuMus», BHUIBl JAEATEIIBHOCTH 110 TMOJYYEHHWIO HOBOTO 3HAHUs, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO M MPUMEHEHHIO B PA3ITUYHBIX YIEOHBIX U HOBBIX CHTYaIIUsX:

NPECTaBICHNE O 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUN MPHUPOJIBI, TOHUMAHUE

OOBEKTHBHOH 3HAUYMMOCTH OCHOB XHMHYECKOW HAyKHM KaK OO0JIaCTH COBPEMEHHOTO

€CTEeCTBO3HAHMUS, KOMIIOHEHTa OOIell KyJbTypbl M NPAKTHUECKOW IEATEIbHOCTH YEJIOBEKa B

YCIIOBHSIX COBPEMEHHOTO OOIIEeCTBAa; MOHMMAaHUE MECTa XHMHHU CPEIu JPYTUX €CTeCTBEHHBIX

HayK;
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BJIa/ICHUE OCHOBAMHU IOHATHMHOIO ammapaTta U CHUMBOJMYECKOTO $3bIKa XWMHUHU IS

coctaBiieHUs (OPMYJI HEOPraHUYECKUX BEIIECTB, YPAaBHEHUI XMMHUUYECKUX peakluii (C omopoi

Ha aJrOpUTM YUYEOHBIX ACHCTBUIN); BiIaJleHuE OCHOBaMU XUMHUUYecKoil HomeHknaTypsl (IUPAC u

TPUBHAIBHON) U yMEHHE MCIIONb30BaTh €€ Ui pelieHUs y4eOHO-IIO3HABATENbHBIX 3a1ad C

MOMOILIBIO YYHTENs; YMEHHE HCIOIB30BaTh MOJENU JUIsl OOBSICHEHUS CTPOCHHSI aTOMOB W

MOJIEKYJI [10 JITOPUTMY C OIIOPOM HA ONIPEIEICHNUS;

IIPEJCTaBICHUE O CHUCTEME XMMMUYECKHX 3HAHMM M YMEHUE C IIOMOIIBIO YUMTEIS

MIPUMEHATHh CUCTEMY XMMHYECKUX 3HAHUM JJIs1 YCTAHOBIICHUS B3aMMOCBS3€H MEX1y U3yUYE€HHBIM

MaTepUajoM U INpPU IMOJYyYEHUU HOBBIX 3HAHUH, a TaKXKe B IPOLIECCE BBIIIOJHEHUS Y4EeOHBIX

3aJJaHu# U 1pU paboTe ¢ ICTOYHUKAMU XUMUYECKON HH(OPMALIUU, KOTOpasi BKIIOYAET:

BaXHEHIINE XMMUYECKHUE MOHATUSA: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIA, BELLIECTBO, IPOCTOE
U CII0)KHOE BEIIECTBO, OJTHOPOJIHAA U HEOJHOPO/IHASI CMECh, OTHOCUTEJIbHBIE ATOMHASI U MOJIEKYJISIPHAS
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, OKCHJ], KUCIIOTa, OCHOBAHUE,
CONb (CpenHsAs), XUMHUYECKas peaklus, PpeaklUUd COCAUHEHMs, DPEaKIUH pa3jIokKEHUs, PEeaKIUU
3aMeIlIeHus, peakiuu oOMeHa, TermuoBod 3(dekT peakuuu, 5K30- U SHIOTEPMUYECKHE DPEAKIIUH,
pacTBOp, MaccoBas A0S XUMHUYECKOTO 3JIEMEHTa B COEJIMHEHHHM, MaccoBas JOJs U MPOLICHTHas
KOHLIEHTpaLUsl BELIECTBa B pacTBOpE, AP0 aTOMa, 3JIEKTPUUYECKUM CJI0W aToMa, aTOMHas OpOHUTalb,
paguyc aroma, BaJ€HTHOCTb, CTENEHb OKHUCIICHHS, XUMHYECKasi CBA3b, 3JIEKTPOOTPULIATEIBLHOCTD,
MOJIApHAsl ¥ HENOJSpHAs KOBAJIEHTHAs CBA3b, MOHHAS CBSI3b, METAJIMYECKAsl CBSI3b, KpUCTAJLLIMYECKast
pelieTka (aToMHasi, MOHHasA, METaJNInYecKasi, MOJICKYJIsIpHAasA), UOH, KAaTUOH, aHUOH, DJIEKTPOJIUT U HE
QJIEKTPOJIMT, AJIEKTPOIUTUYECKAs JUCCOIMAINSA, pPEaKIMH HMOHHOrO OOMEeHa, OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKLUHUHM, OKHUCIHUTEIb M BOCCTAHOBHUTENIb, OKHCIEHHE M BOCCTAaHOBJICHHE,
AJIEKTPOJIN3, XUMUYECKOE PABHOBECHE, OOpaTHMbBIE U HEOOpaTUMbIE PEaKIHH, CKOPOCTh XHMHUYECKOM
peaxiuu, KaTanus3arop, npeneiabHo gomyctumast konuentpauus ([11K), koppo3us MeTannos, CIIaBbl;

OCHOBOIIOJIATAIOIIME 3aKOHBI XUMMM: 3aKOH COXpaHeHUs maccel, llepunonnuecknii 3akon /. W.
MeneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo;

TEOPUU XHMMUU: aTOMHO-MOJIEKYJISIpHAsl T€OpUs, TEOPHs FIEKTPOJIUTUYECKON JUCCOLMALUU, a
TaKKe MPEJCTaBICHUA O HAyYHBIX METOJAaxX MO3HAHUSA, B TOM 4YHCIIE

HKCIEPUMEHTAJbHBIX U TEOPETHMUECKUX METOJIaX MCCIAEA0BaHUSA BEIIeCTB M HM3yYeHUs
XUMUYECKUX PEaKIUi;
MIPEJICTAaBICHUE O IMEPUOJNYECKOM 3aBUCHMOCTH CBOMCTB XMMMYECKHX 3JIEMEHTOB (pajuyc aroma,
3JIEKTPOOTPHUIIATEBHOCTD), POCTHIX M CIOXKHBIX BELIECTB OT MOJI0KEHUs 3J1eMeHTOB B [lepuonudeckoit
cucteMe (B MajlblX MEpPHOJAX M TJIABHBIX MOATPYMINAX) U AJIEKTPOHHOIO CTPOCHUSI aToMa; yMEHHE
OOBSICHATH CBSI3b MOJIOXKEHHUS ieMeHTa B Ilepunonuyeckoil cuctemMe ¢ 4UCIOBBIMU XapaKTepUCTUKAMU
CTPOEHHMSI aTOMOB XHMMHUYECKHX D3JEMEHTOB (COCTaB M 3apsj sjapa, o0Illee YHUCIO 3IIEKTPOHOB),
pacnpeesIeHueM IEKTPOHOB 10 YHEPIETUUECKUM YPOBHSM aTOMOB IEPBBIX TPEX MEPUOJOB, KAIHS U
KaJbLUsl; KIacCu(UIMPOBATh XUMUYECKUE JIEMEHTHI C OMIOPON Ha OIpeneieHus (U3MIeCcKOro cMbIcia
UG POBBIX TaHHBIX NEPUOINYECKON TaOIHUIIBI;

yMEHHE KIacCU(PUIMPOBATh XMMHUYECKHUE DJIEMEHThI, HEOPraHMYECKHE BEIIECTBA U XUMHYECKHE
peaKuuu C OMOPOM Ha CXEMBI; ONPEACIATh BAJEHTHOCTb U CTENEHb OKUCIICHHS XUMHUYECKHX
AJIEMEHTOB, BUJ] XUMHUYECKON CBSI3U U THUI KPUCTAJUIMUECKON CTPYKTYpPhI B COEAMHEHMSIX, 3aps]
MOHA, XapakTep cpelbl B BOAHBIX PAacTBOpax BeUIECTB (KHUCIOT, OCHOBAaHUI), OKUCIUTENb U
BOCCTAHOBUTEJIBIIO AIITOPUTMY YUE€OHBIX IEHCTBUM;

YMEHHE XapaKTepu30BaTh C OMOPOH Ha cxemy (pu3HuecKue M XUMHUYECKHME CBOWCTBA IMPOCTHIX
BEIECTB (KUCIOPOJ, O30H, BOJIOpPOA, Tpadwut, amMas, KpeMHui, a3ort, (ochop, cepa, xiop,
HATpUM, KaJduii, MarHUi, KalbI[Ui, alIOMUHUHN, jKeJIe30) M CIOXKHBIX BEIIECTB, B TOM YHUCIIE HX
BOJHBIX PAacTBOPOB (BOAA, aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHABI M THAPOKCHIbBI
metainoB [ - IIA rpynmn, amomunus, meau (I1), nunka, sxenesa (I1 u III), oxcuast yraepona (II u
IV), xpemuus (IV), azota u docdopa (IIl u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras,
a3oTHas, ¢ochopHas, yroyipHas, KpeMHHEBas KHCJIOTa M MX COJIM); OMMCHIBATH C OMOPOW Ha
IUIaH U KIIIOYEBBIE CJIOBA; YMEHHE MPOTHO3MPOBATh M XapaKTepU30BaTh CBOWCTBA BEUIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOECHMSI IIOCIIE NIPEABAPUTEIBHOIO aHAIN3a M0 PYKOBOACTBOM
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nearora, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXXHOCTb HPOTEKAHUS

XUMHUYECKHX TPEBpallleHU B pa3IMYHBIX YCIOBUAX, BIUSHUE BEIIECTB M XUMHUYECKHX

IPOIIECCOB HA OPTraHU3M YeJIOBEKa U OKPYIKAIOIIYI0 IPUPOAHYIO Cpey;

YMEHHE COCTaBIsATH MO 00pasily, CXeMe, alIroputMy Y4YeOHbIX JeHCTBUI

MOJICKYJISIPHbIE ¥ WOHHBIC ypaBHEHHs peakUuil (B TOM YHUCIE peakuii MOHHOrOo oOMeHa U

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMi), WUTIOCTPUPYIOIIUX XHMHUYECKHE CBOMCTBA

U3yYEHHBIX KIACCOB / TpPYyNI HEOPTaHWYECKUX BEUIECTB, a TaKXKe MOJITBEPKAAIOIINX

TEHETUYECKYIO B3aUMOCBS3b MEKYy HUMU;

YMEHHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOI'0 3JIEMEHTa B COEMHEHUH, MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
KOJIMYECTBO BEIIECTBA M €ro Maccy, o0bEM ra3oB ¢ omopoil Ha oOmme (GOopMyIbl; yMEHHE
MIPOBOAMTH PACYETHI MO YPABHEHUSAM XUMHUYECKUX PEaKIMi U HaXOIUTh KOJUYECTBO BEILECTBA,
00BEM M MacCy peareHTOB WJIH MPOJYKTOB PEAKIIMU C OTIOPOW Ha 00pasell, allrTOPUTM y4eOHBIX
JIEHCTBHI;

BJIAJICHHE OCHOBHBIMH METOJAMU HAy4YHOTO I[O3HaHMA (HAOJIOJCHNUE, W3MEpEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHKE) MPU M3YyUEHUU BEIIECTB M XMMHUYECKUX SIBICHUI C OMOPO Ha
QITOPUTM Y4EOHBIX JCUCTBUI; yMeHHE c(HOpMYyIUpOBaTh MPOOIEMy M HPEIJIOKHUTH IMYTH €
pelleHus C TOMOIIBIO Te/larora; 3HaHue OCHOB 0€30MacHOWPabOThl C XUMUYECKUMU BEIIECTBAMU,
XUMHUYECKON NOCYA0M U TaDOPaTOpPHBIM 000pYy10BaHUEM;

HAIMYUE TMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYILIECTBICHHS CIETYIOIINX
XUMHYECKHX SKCHEPUMEHTOB O]l PYKOBOJCTBOM YUHUTENs ¢ 0OCYKICHHEM IUTaHa paOboOThl WM
COCTaBIICHUEM TAOJHIIbI:

U3y4YeHHE U ONHcaHne (PU3MUECKUX CBOWCTB BEIECTB;

03HAKOMJICHHE C PU3UUECKIUMH U XUMUYECKUMU SIBJICHUSMH;

OTIBITHI, WITIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEAKLUi; U3yueHHe CIIoCO00B
pasfeneHus cMecei;

MOJTyYeHHE KUCIIOPO/Ia M U3YUYEHHUE €r0 CBOKMCTB;MOIYYCHNE BOJOPOa U H3YUCHHE €TO CBOMCTB;

MOJy4YeHHE YTIIEKHCIIOro Tra3a U M3yYeHHE €ro CBOMCTB; MOJyYeHHE aMMHUAKa M HU3Y4YCHHE €ro
CBOICTB;

IPUTOTOBJICHHE PACTBOPOB C OIPEIENIEHHOM MacCOBOM J10JIeil paCTBOPEHHOTO BELIECTBA;

HCCIIIOBAaHHE U OMTMCAHNE CBOMCTB HEOPTaHNIECKHUX BEIIECTB Pa3INYHBIXKIIACCOB;

NpUMEHEHHE HHAMKATOpOB (JlakMyca, METHUJIOpaHXka M (eHoJ(TagenHa) A onpeeieHus
XapakTepa Cpe/ibl B pacTBOpaxX KHUCJIOT M HIETIOYEiH;

U3yYyeHHe B3aUMOACUCTBHUS KHUCIOT C METaUIaMH, OKCHJAaMHM METaJlJIOB, paCTBOPUMBIMU U
HEPaCTBOPHUMBIMH OCHOBAHHSIMH, COJISIMH;

NOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJJHOTO METaJljIa APYTUM U3 PacTBOPa COJIH;

ucclieloBaHue aM(pOTEPHBIX CBOMCTB I'MIPOKCHI0B ATFOMUHMS U LINHKA;

pelIeHre OSKCIEepPUMEHTANbHBIX 3amad 1Mo TeMe «OCHOBHBIE KIIACCHl HEOPTaHUYECKHUX
COCTUHEHUI;

pelIeHne SKCIePUMEHTAIBHBIX 33/1a4 110 TeMe « DIEKTPOIUTUIECKASTHCCOIIHAIIUS;

pelleHre SKCIEePUMEHTANbHBIX 3a7a4y Mo TeMe «BaxHeiline HeMeTalbl U MXCOCAMHEHUS»;

pelIeHne YKCTIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHeHIe MeTauTbl U UXCOSTUHEHHS»;

XUMHUYECKHE HKCHEPUMEHTBI, WUIIOCTPUPYIOIIME TNPU3HAKK TNPOTEKAaHUS peaKIHii MOHHOTO
oOMeHa;

Ka4eCTBEHHBIE PEAKIIMU HA MPUCYTCTBYIOIIME B BOAHBIX PACTBOpaX MOHBI: XJIOPUA-, OPOMHUI-,
nonua-, cynbdar-, ¢ocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, TUIPOKCHUI-HOHBI, KaTHOHbI aMMOHUS,
MarHusi, Kaublvs, ATFOMUHHMS, xKenesa (2+) mwkenesa (3+), mean (2+), LIUHKA;

YMEHHUE TIPEJICTABIISTh Pe3yIbTaThl IKCTIEPIMEHTa B (hOpMe BBIBOJIOB, JTOKA3aTENIbCTB, Tpa(uKoB
Y TaOJIMI] U BBISBIIATH SMIMPUUYECKHE 3aKOHOMEPHOCTH;

BIIQJICHUE TIpaBWJIAMH O€30MMacHOT0 OOpaIlleHHs C BEIIECTBAMH, HCIIOIb3YEMBIMHU B
MOBCEHEBHOM KM3HM, a TaKXKe MpPaBUJIAMU TOBEIECHUS B ILENAX COEpeXEHUs 370pOBb U
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OKPY’KaIoIIe MPUPOIHON cpeibl; MOHMMaHUE Bpeaa (OMacHOCTHU) BO3JCUCTBUSI Ha >KUBbBIC
OpraHU3MBbl OINpPEAEIECHHBIX BEUIECTB, a TAKXKE CIIOCOOOB YMEHBIICHHS U NMPEAOTBPAILEHUS HX
BPEIHOTO BO3JCUCTBUS;, MOHUMAHHE 3HAYCHUS >KUPOB, OCIKOB, YIJIEBOJOB IS OpraHU3Ma
YEJI0BEKa;

BJIAJICHUE OCHOBAMHU XWUMHYECKOM TI'PAMOTHOCTH, BKIIIOYAIOLIEH YMEHUE IPaBHIIBHO
MCIIOJIb30BaTh M3yUYEHHbIC BEIECTBA M MaTepuaibl (B TOM YHUCIE, MUHEpalbHbIE YyAOOpEHUs,
METaJUIbl U CIUIABbI, MPOAYKTHI MepepabOTKU MPUPOJAHBIX HUCTOYHUKOB YIJIEBOJIOPOIOB (YTJs,
IMPUPOJHOTO ra3a, HeTH) B OBITY, CEJILCKOM XO3SIIICTBE, Ha MPOU3BOJACTBE; YMEHUE MPUBOIUTH
MIPUMEPBITTPABUIIBHOTO UCIIOJIb30BAHMS U3YUYEHHBIX BEILIECTB U MAaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSI3U MEXIy pealbHO HAOMIOJaeMbIMU XHUMHUYECKUMU
SIBIICHUSIMU ¥ TIPOLIECCAMH, MPOUCXOJSIIMMA B MAaKpO- U MUKPOMHpPE, OOBSCHATH MPUYUHBI
MHOT000pa3usi BEILIECTB; YMEHUE WHTErPUPOBATH XUMUYECKHE 3HAHHS CO 3HAHUSAMH JPYTHX
y4eOHBIX MPEIMETOB C TOMOIIBIO M1€]1arora;

npejcTaBieHue o cdepax mpodhecCHOHATBLHOM NEATENbHOCTH, CBSI3aHHBIX C XMUMHEH U
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH HAa JOCTHMKCHHUSX XMMHUUYECKON HAYKHU; HAIMYHUE
ombITa paboOThl C PAa3IUYHBIMU UCTOYHHUKAMU HH(POPMAIUU MO XUMHUU (HAYYHO-TIOMYJISpHAsS
JUTEpaTypa, CIOBapH, CIIPAaBOYHHKH, WHTEPHET-PECYpChl) C ONOPOM Ha aNrOpUTM: YMEHHUE
O0OBEKTUBHO OIICHMBATh HH(POPMAIMIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM
MIPUMEHEHHUH.

TpeOoBaHusl K NMpeIMeTHBIM pe3y/ibTaTaM OCBOCHHMSI Y4eOHOro mpeaMera
«Xumus», pacnpeeeHHble 0 roaM 00y4eHus
Pe3ynbTarsl o rogaM GopMyIupyrOTCs MO NPUHIUITY 100aBIEHUS HOBBIX PE3YJIbTAaTOB OT roja
K oAy, y>K€ Ha3BaHHbIE B MPEABIIYIIMX rofax MO3ULHH, KaK MMPaBUIO, JOCIOBHO HE ITOBTOPSAIOTCA, HO
YUUTHIBAIOTCS (pe3yJbTaThl OYEPEAHOrO rojia MO YMOJYAHHWIO BKIIOYAIOT PE3yJIbTaThl MPEAbIAYIINX
7eT).

8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATUN: aTOM, MOJEKYJa, XUMUUYECKUI IJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOJHOPOAHAs), BaJEHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJEKYJsIpHas Macca, KOJUYECTBO BEIEeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM, OKCHI, KUCJIOTa, OCHOBaHUE,
CONb, 9IEKMPOOMPUYAMETbHOCHb®, CTETIeHb OKHCJIEHMS, XUMHYECKass peakius, KiaccH(HKaIus
peaKkIuii: peakiiui COCTMHEHUSI, PEaKIIUU PA3JIOKECHHS, PEaKIIUU 3aMeIIeHUs, peakIli OOMEHa, 9K30- U
SHAOTEPMUUYECKUE PEAKLIUU; Menniosol 3¢hghekm peaxyuu, SAPO aToMa, DIEKTPOHHBIN CIOW aToma,
aTOMHas Op6I/ITaJ'II>, pam/lyc aToMa, XUMHUYECKasad CBA3b, HOJ'ISIpHaS{ 158 HGHOJUIpHafI KOBAJICHTHAaA CBA3b,
WOHHAs CBSI3b, MOH,KAaTHOH, aHMOH, PACTBOP, MacCcOBas JI0JIsI BElIecTBa (MPOIIEHTHAs KOHIIEHTPAIIHS) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHHA (CM. M. 1) U NPUMEHSTH 3TH
ITOHSATHUSA ITPU ONKMCAHUY BEIIECTB U UX MTPEBPAILCHUM;

UCIIONIb30BAaTh XUMHUYECKYI0 CHUMBOIUKY JUIsl COCTaBIeHHUS (HOPMYN BEIIECTB, MOJEKYJISIPHBIX
YpaBHEHMI XMMHUECKUX peaKlIUii, 3IEKTPOHHOT 0 OajaHca;

OTIPE/ICNIATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIEeHb OKHCICHUS
3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX C OMOPOM Ha OMpPENENeHUs, B TOM YHCIIEe CTPYKTYpUPOBAHHBIE;
MIPUHAIICKHOCTh BEIIECTB K ONPEeAeNEHHOMY KIAcCy COeNMHEHUH Mo ¢opMmyliaM; BHUJ XHUMHUYECKON
CBsI3M (KOBAJEHTHAs U MOHHAsI) B HEOPTaHUUECKUX COSAMHEHMSIX;

MMETh NPEJICTABIEHUE O CUCTEME XUMUYECKUX 3HAHUW, YMETh C MMOMOIIBIO YUUTENSI TPUMEHSTh
CI/ICTeMy XUMHUYCCKUX 3HaHI/II>'I, JJI yCTaHOBHeHI/IS{ B3aMOCBA3U MC)K)Iy I/I3y‘-IeHHBIM MaTepI/IaJ'IOM 158 HpI/I
MOJIyYCHUH HOBBIX 3HAHWHA, a Takke Mpu paboTe ¢ HCTOYHMKAMH XHMHUYECKON WH(GOpMAIUU.
OpueHTHpOBaTbCS B MOHATUSAX U ONEPUPOBATH MU HA 0A30BOM YPOBHE, IPUMEHSTH MPH BHIOJHEHUH
y4eOHBIX 3aJJaHUIN PEIIEHUU PACUETHBIX 3a]]a4 C OMOPOM Ha ANTOPUTM yUeOHBIX IeUCTBUN U3YUCHHbBIE
3aKOHBl M TEOpPUHU: 3aKOH coxpaHeHust maccel, [lepuonnueckuii 3axkoH [[.MI. MeHnneneeBa, 3akou

nocmosHcmeda cocmaed, 3aKOH ABOTaIIpO; ATOMHO-MOJICKYJISIpHAA TCOpUs. CooTHOCUTH 0603Ha‘{eHI/I$I,
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KOTOpbIe nMetoTcs B Tabuuie «Ilepuonuueckas cucrema xumuaeckux anemenTos 1. . MenzaeneeBay ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl siapa,
o0l111ee YnCIIo 3JIEKTPOHOB M PACIIPEICIIEHUE UX IO AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE IJIEMEHTBI; HEOPraHUYECKUE BEIIECTBA; XUMUUECKHE PEaKIuu
(o 4YMcily M COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3(dexry, mo u3MeHEeHUuIo
CTETIeHU OKUCJICHUS XUMHUECKHUX 3JIEMEHTOB) C OTIOPOM Ha CXEMBI;

XapakTepU30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/Iasi ONHUCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX YpPaBHEHUN COOTBETCTBYIOIIUMX XHUMHUYECKHX
peakuuil ¢ ONOpOM Ha CXEMBI;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHS; BO3ZMOXKXHOCTHU
IIPOTEKAHUS XUMHUYECKMX IPEBpALlEHUN B pa3jIMYHbIX YCIOBUSAX IIOCIE IPEABAPUTEIHHOIO
00CYKJIEHHS C Mearorom;

BBIUNCIISTH OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MacCOBYIO JOJIO
XUMHUYECKOT0 3JIeMEHTa Mo (hopMysie COeTUHEHUS; MAaCCOBYIO JIOJIFO BEIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPAaBHEHHUIO XMMHUYECKOM PEaKIUU C OIIOPOU HA aJIrOpUTM;

OPUMEHSTh OCHOBHBIE OINEPAllMd MBICIUTENbHON JEATeIbHOCTH — aHajdu3 U CHHTE3,
cpaBHeHHE, 00O0OIIeHHe, CHUCTeMaTH3alus, KiacCcHu(UKauus, BBIABICHHUE NMPUYNHHO-CIICACTBEHHBIX
CBSI3€M — /Il M3YyYEHHs CBOMCTB BEIIECTB UM XMMHUYECKUXPEAKIIHM; €CTECTBEHHO-HAy4YHBIE
METO/Ibl MTO3HAHUS HAOJI0/ICHUE, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (PeaibHblll U MblC/IeHHbI)
MO PYKOBOJACTBOM TMe€Jarora, CjaeloBaTh MpaBHJIaM IOJIb30BAHUS XUMHUYECKOH TMOCYIOoH U
n1a00opaTOpPHBIM 000pYIOBAaHHEM, a TAKXKE MPaBHUIaM OOpPAIICHHUs C BEUIECTBAMU B COOTBETCTBHH C

MHCTPYKUUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OIMBITOB IO TOJYYEHUIO U
COOMpPAaHHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa UM KHCIOpPOJa), HPHUTOTOBICHHIO PAcTBOPOB C
onpeAenéHHON MaccoBOil J0Jeil pacTBOPEHHOIO BEIECTBA; IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHE
AKCIIEPUMEHTHI 110 PaclO3HABAHUIO PACTBOPOB LIEJIOYEH M KHCIOT C IOMOIIBIO UHAUKATOPOB (JIAKMYC,
dbenondranenH, METHIOpAaHX W Jp.), MOATBEPNKIAIOIMIUX KAueCTBEHHBIM COCTaB HEOPTaHUYECKUX
BELIECTB (KaueCTBEHHBbIEPEAKIIMK HA HOHBI) 0]l PYKOBOACTBOM II€/1arora.

9 KUIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATUNA: XUMHUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJa,
MOH, KaTUOH, aHHOH, IPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTb, JIEKTPOOTPULIATEIBHOCTD,
CTETIeHb OKHUCJICHUS, XUMHUYeCKas peaklus, XUMHUUYECKas CBSI3b, mMeniogol s¢ghghexm peaxyuu, MOIb,
MOJIApHBIA  00BEM, pacTBOpP; BJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AIIEKTPOJUTHYECKAsT JUCCOLMAINS,
peaKiuu MOHHOTO OOMEHa, KaTallu3aTop, XUMuueckoe pasHogecue, obOpamumvle U HeoOpamumvle
peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCIECHHUE U
BOCCTaHOBJICHHE, alUIOTPOMHUs, aM(OTEpHOCTh, XHUMHUYECKass CBsI3b (KOBaJeHTHAas, WOHHa,
MeTaJlJIN4ecKasi), KpUCTAJUIMUECKas PEIETKA, KOppo3us Memalnos, CHIA8bl; CKOPOCMb XUMUYECKOU
peaxyuu, penenbHo gomyctumas konuentpamus (ITJ1K) Bemectsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATUN (CM. 1. 1) W NPUMEHSTH 3TU
MOHATHUSA MPU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

WCIIOJIb30BaTh 3HAKM M CHUMBOJIBI JJisi (DUKCAIMU DPE3yJIbTaTOB HAOIIOJCHUMN, COCTABICHUS
dbopMynn BEmECTB W ypaBHEHWH XUMHYECKHX pEaKkIuil, 3amuch JaHHBIX YCIOBUH 3ajad.
Ucnonb3oBate o0Oo3HaueHus, umeronuecs B Ilepuoaunueckoit cucreme M TabauIle PacTBOPUMOCTH
KHUCJIOT, OCHOBaHUI U COJIE B BOJE JJIsl BBIOJIHEHUS 3a/IaHUN. ONPEJENATh BAJICHTHOCTh M CTENEHb
OKHCJICHUSI XUMUYECKUX DJIIEMEHTOB B

COCIMHEHUSX pa3JIMYHOTO COCTaBa; IMPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJaccy
COCIMHEHUN C OMOPOU Ha OMpPECIICHHS, B TOM YHCJIE CTPYKTYPHPOBAHHBIC, BUIbI XUMHUECKOU CBSI3U
(KoBayieHTHAs, UIOHHAs, METAINTMYECKAsI) B HEOPTAHUUECKUX COCIMHEHUSX; 3aps]l MOHA MO0 XUMHYECKOU
(bopMyiie; XapakTep Cpelbl B BOAHBIX PACTBOPAX KUCIOT U WIEIOYEH, mun Kpucmaiiuieckol peuémru
KOHKpemHo206ewecmea;

packpbiBaTh cMbIch Ilepuogmueckoro 3akonHa JI.MI. MenneneeBa W JI€MOHCTPUPOBATH €r0
NOHUMAHHE: Onuckléams U Xxapakmepuzosams Tadbnuunyio ¢opmy Ilepuoauueckoit cucteMsl
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XMMHAYECKHX OJIJIEMEHTOB: pa3JIn4yaTh IMOHATUS «IJaBHas mnoArpynmna (A-rpynma)y Hu «1noOoyHas
noarpynmna (b-rpynma)y, maibie 1 60IBIIMETIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPHIE UMEIOTCS B
HepHOHquCKOﬁ Ta6JII/II_[e, C YUCJIOBBIMHU XapPaKTCPUCTHUKAMH CTPOCHUA aTOMOB XUMHUYCCKUX 3JICMCHTOB
(coctaB u 3apsja siapa, oOIIee YMCIIO SJICKTPOHOB M PACHpEACTICHHE HX I10 AJIEKTPOHHBIM CIIOSIM);
00bsICHAMb 00IIUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHX IJIEMEHTOB U MX COCTUHEHHMA
B IIpeieiaX MaJIbIX MIEPHOOB U IIABHBIX MOATPYIII C YYETOM CTPOSHHSIX aTOMOB;

KJIaCCI/I(l)I/II_II/IpOBaTb XUMHNYCCKUEC 3JICMCHTHI, HCOPTraHNYCCKUC BCIICCTBA,

XUMHYECKHE Peakluu (10 YHUCITYy M COCTaBYy YYaCTBYIOIIUX B PEAKIUU BEUIECTB, 110 TEIJIOBOMY
3¢ (deKTy, Mo U3MEHEHUIO CTETICHEH OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB) C OTIOPOW HA CXEMBI;

XapaKTepu30BaTh (OMHCHIBaTh) OONIME M CIENU(PUUECKUE XUMHUYECKHE CBOWCTBA BEUICCTB
pPa3IMYHBIX KJIACCOB, IOATBEP)KJIas OIMCAHHUE IPUMEpPaMU MOJICKYJSIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA C OTIOPOI Ha CXEMBI;

COCTaBIISITh YPaBHEHUS SJIEKTPOTUTHUCCKOMN JUCCOIMAIIMH KUCIIOT, IIIETIOUeH U COJICH; MOTHBIC U
COKpaII€éHHbIC YpaBHEHUs pPEAKIHMi HOHHOTO OOMEHA; ypaBHEHHs pPEaKIUH, ITOATBEPKIAFOIINX
CYyHICCTBOBAHUC T€HETUYCCKOU CBI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB,

PacKpBIBAaTh CYIIHOCTh OKUCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIH;

NPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOKHOCTH TIPOTEKAHUS
XUMHUYECKHUX TPEBPAIICHHN MTOCIIE IPEIBAPUTEIHLHOTOO0CYKICHUS C ITe]aroroMm;

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIECTB; MAacCOBYIO JIOJIO
XMUMHAYECKOT0 3JeMeHTa 1o (opMyJsie COSAMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacu€Thl 10 YPaBHEHUIO XUMUYECKOM PEaKIMU C OMOPOI Ha aJrOPUTM;

CJIEZIOBATh MPaBHJIaM I0JIb30BAaHUS XMMHUYECKON TOCYI0U M Jab0opaTOpHBIM 000pyIOBaHHEM, a
TaKXKe TpaBUIaM OOpaIlIeHUs C BEUICCTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU IO BBITOJHCHHIO
J1a60paT0prlx XUMHUYCCKUX OIBITOB 11O IMOJYUCHHUIO I/ICO6I/IpaHI/IIO F33006p3.3HI)IX BCIIICCTB (aMMI/IaKa u
YIJIEKHCIIOTO Ta3a);

IMpOBOAWUTL PCAKIHHU, MOATBCPKAAIOIIUC Ka4eCTBEHHBIN COCTaB pa3jIMYHBIX BCUICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI- OpPOMUI-, HOIUI-, KapOoHaT-, pocdar-, cunukar-, cyabdar-,
THAPOKCUA-NOHBI, KATUOHBI aAMMOHHUA W HWOHBI H3YYCHHBIX MCTAJJIOB, NMPUCYTCTBYIOIIHME B BOAHBIX
pacTBopax HEOPraHMUYECKUX BEIIECTB;

MNPUMCHATE OCHOBHBIC OIICpalivn MEBICIIUTEILHOMN ACATCIIBHOCTH — aHaJIu3 U CUHTE3, CPAaBHCHUC,
000011IeHNE, CUCTEeMAaTU3aINIO0, BBISBICHUE MPUYMHHO-CIECTBEHHBIX CBSI3€H — Ui M3yYeHHUS CBOMCTB
BCHICCTB U XUMUYCCKUX peaKHI/If/'I; CCTCCTBCHHO-HAYYHBIC MCTO/bI IIO3HAHUA — Ha6J'II-O)I€HI/IC, N3MCPCHHC,
MO/JICIUPOBAHUE, SKCIIEPUMEHT (PEaIbHBINH MBICIIEHHBIH).
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TEMATHYECKOE INTAHUPOBAHMUE 110 TIPEMETY «XUMMUS»

Bcero 136 4., u3 HUX 7 4. — pe3epBHOEe BpeMs
8 knacc
(2 4. B Hepres110, Beero 68 4., u3 Hux 3 4. — pe3epBHOE BpeMs)

Pa3gennl
MPOrpaMmbli,
"
KOJIHYECTBO
4acoB,
OTBOJMMOE
HUX M3yYeHHe

Ha

OcHOBHOe co/iep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS

IIepBoHau
aJbHbIE
XUMUYECKHE
noHsTus. (15 4.)

[Ipenmer xumuu. Ponb XuMHuUM B )KU3HU YesoBeka. Tena
n BeulectBa. Pu3nyecKkue CBOWCTBAa BELIECTB. ArperaTHoe
COCTOSIHUE BEIISCTB.

IlonsgsTne o MeTodax IO3HAHMS B XHUMHH. XHUMHS B

cucteme Hayk. Yuctele BemectBa U cMecu. CrocoObl
pa3aeneHus CMecen.
ATOMBI U  MOJIEKYJbl. XHUMHYECKHE  3JIEMEHTHI.

CHUMBOJIBI XMMHYECKUX 3JI€eMEHTOB. IIpocTble U ClOXKHBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuaeckas ¢dhopmyna. BanentHOCTB aTOMOB
XMMHYECKHUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
OTtHocuTeNnbHAS aTOMHas Macca. OTtHOCUTENnBHAS
MOJIEKYJIApHas Macca. MaccoBas J0J1 XMMUYECKOTO 3JIEMEHTA
B COCJMHEHUMN.

dusznueckue M XUMHYECKHE SABIEHUA. XHUMHUYECKas
peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHHs MACChl BELIECTB.

Xumuueckue — ypaBHeHHs. Krnaccubukanus  XUMHYECKUX
peaknuii (CoequHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).
XuMHYeCKHI 3KCIEPUMEHT: 3HAKOMCTBO c

XUMHUYECKOHN MOCy10i, ¢ mpaBuiaamMu paboThl B 1JabOpaTopuu U
npuéMamu _obpaiieHust ¢ J1abopaTopHbIM 000pYIOBaHUEM;

PacKpbIBaTh CMBICI U3yYaeMbIX MOHSATHUI;

pacKpeIBaTh POJIb XUMHUU B IIPUPOAC U KU3HU UYEIIOBEKA, €€
CBSI3b C JPYTUMHU HAyKaMU;

pas3indartb YMUCTBIC BCHICCTBA W CMCECHU;, OJHOPOIHBIC U
HEOJIHOPOJHBIE CMECH;

pasjindaTrb (1)H31/I‘-IGCKI/I€ U XUMHNYCCKHUEC ABJICHUA,

OMpeNeNATh NPU3HAKU XUMUYECKUX PEaKIMi U YCIOBHS UX
MPOTEKAHMUS;

CJIeZIOBaTh MpaBUJIaM MOJIb30BaHUS XUMHUECKOW MOCYI0U U
abopaTOpHBIM 00OPYIOBAHHEM, a TaKXKe TMpaBujaM OOpaIleHus ¢
XMMHUYECKHMMH BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSAMH I10
BBITIOJTHEHUIO MPAKTUYECKUX padoT;

IUTAHUPOBATh M MPOBOJUTH XUMHUECKUI HKCIEPUMEHT I10
M3Y4YEHHMIO U ONMUCAHMIO (PU3MUECKHUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3aeieHusl CMEeCEN BEILIECTB;

INPUMCEHATE C€CTCCTBCHHO-HAYYHBIC MCTOAbLI IMO3HAHHA (B
TOM YHClIe HaOJIOJeHHe, MOJEIUPOBAHUE, OJKCIEPUMEHT) U
OCHOBHBIC OII€paliun MBICIIUTEIBHOMN ACATCIIBHOCTHU (CpaBHeHI/Ie,
KiaccuuKanus) Ui U3y4eHHs! BEIIECTB U XUMHUECKUX PEaKIIUi;

PaCKpeIBaTh CMBICII H3Y4YaCMbIX MOHSATHHA H 3aKOHOB H
IPUMEHSATh ATHU TOHSITHS NPU ONHMCAHUM CBOWCTB BEIIECTB U HX
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W3y4CHHE U OmHucaHue (U3UYECKUX CBOWCTB 00pasioB
HEOPraHMYECKUX  BEIIecTB;  HaOIIoJeHHe  (PU3NYECKUX
(ru1aBiieHME BOCKa, TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCAllUs BOJbI) U XUMHYECKHX (TOpeHue
CBEUH, MNPOKAIMBAHHE MEIHOM NPOBOJIOKH, B3aUMOJIECHCTBUE
Mela C KHUCJIOTOM) sIBICHUN, HaONIOJIEHHEe W ONUCAaHHe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pasiiokeHue
caxapa, B3aMMOJICiCTBHE CEPHON KHC JIOTHI C XJIOPUAOM Oapus,
pasznoxenue ruapokcuaa mMeau(ll) mnpm  HarpeBanuw,
B3auMojIeicTBUE kene3a ¢ pactBopoM conu  meau(Il));
M3y4YeHHUe CrIoco00B pa3/ieNIeHUs CMece (C MOMOIIbI0 MarHUTA,
¢buIbTpOBaHNE, BHITAPUBAHKE, JUCTUIUISINS, XpoMaTorpadusi),
MPOBEACHUE OYUCTKH IIOBAPEHHOW COJIM; HaOMIOJAEHUE |
onucaHue pE3ybTaTOB MIPOBEACHUS OIIbITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MacChl; CO3JIaHHE
MojIeTIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

IIpakTHyeckue padoThI:
Ne 1. IIpaBuna pabotsl B 1a00opaTtopuu U MpuEMbI 0OpaIICHHS
¢ JJabopaToOpHBIM 000PY10BaHUEM.
Ne 2. Paznenenue cmeceit (Ha mpuMepe OYMCTKUA MOBAPEHHOM
COJIN).

Beruncienus:
OTHOCHUTEIIbHOW MOJIEKYJISIPHOW MacChl BEIIECTB;
MaccoBOM JOMM XHMMHUYECKOTO »dJeMeHTa 1o (opmyre
CO€JIMHEHHSI.

IIPEBPAILCHU;

pa3inyath GU3NYECKUE U XUMUYECKUE SIBICHUS, OOBSICHSTD
UX CYIIHOCTh C TOYKH 3PEHHS] aTOMHO-MOJICKYJISIPHOTO YUCHHUS;

ONpeeNATh NMPU3HAKH XUMHUYECKHX pEaKUul, yCIOBHUS UX
MIPOTEKAHHUS,

OOBSACHATH CYIIHOCTh (PU3NYECKUX U XUMHUYECKUX SBJICHHIM
C TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOT'O YUCHHUS;

KJIacCU(UIUPOBATh XUMUYECKUE peakuuu (10 YHUCIy H
COCTaBYy pearupyromx 1 00pa3yomnuxcs BEIECTB);

COCTaBIATH (hOPMYJIbI OMHAPHBIX BEIIECTB [0 BAJIEHTHOCTH
U OIIPEIEIATh BAJICHTHOCTD 1O (hOpMyJiaM BELIECTB;

paccTaBisATh KOO(POUIUEHTH B YPaBHEHHSIX XUMHYECKUX
pEeaKLHnii;

CJIeIoBaTh MpaBHJIaM MOJb30BaHUSI XUMUYECKOU MOCYI0H U
1abopaTOpHBIM 000PYIOBAaHMEM, a TaKXKe MpaBuiaM oOparieHus ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHYECKHUX OIBITOB;

UCIOJIb30BaTh IPH BBIMOJIHEHUU Y4YeOHBIX 3aJaHUi U B
MIPOLIECCE UCCIIEA0BATENBCKON 1EATENbHOCTH

HAYYHO-TIOMYJISPHYIO JTUTEpaTypy XUMHYECKOTO
coJiepKaHusl, CIIPaBOYHbIE MaTepHaIIbl, pecypchl ceTu « HTepHeT;

BBICTpauBaTh Pa3BEPHYTHIE MUCHMEHHBIC U YCTHBIE OTBETHI
c omopoil Ha wuHPOpMaAIMIO U3 YuyeOHHWKA U CIPABOYHBIX
MaTepuajoB, TPAMOTHO HWCIONb30BaTh HM3YUYEHHBIM MOHATUHHBIN
anmapar Kypca XUMUH.

Baxneiimnine
MIPEICTaBUTENN
HEOPraHUYECKHX
BemecTs. (35 4.)

Bo3nyx — cmecsk razos. CocraB Bo3ayxa. Kucinopon —
3JIEMEHT U TpocToe BewlecTBo. HaxoxaeHuwe kuciopoja B
npupoje, (QU3MUECKHe U XMMHUYECKHe CBOICTBa (peakuuu
roperusi). Oxcunel. Ilpumenenune kucimopona. CrocoOb
MOJIyYeHHs KUCIIOpoJa B Ja0OpaTOpUd M MPOMBIIIICHHOCTH.
KpyroBopor kucnopona B mpupone. O30H — amuioTpomnHas
MOUGBUKAIHS KUCIOPOAA.

Tennosoi s ekt
TEPMOXMMHUYECKHE YpaBHEHUS,

XAMHUYECKOU
JK30-

peaKIum,
U DHJIOTEPMHYECKUE

pPacKpbIBaTh CMBICH U3Y4YaeMbIX MOHSATUNA U MPUMEHSTh 3TH
TIOHSTHUS MPU OTMMCAHUHU CBOMCTB BEIIECTB U UX MPEBPAICHUH;

XapaKTepU30BaTh (oTMCHIBATD) COCTaB BO3/lyXa,
(dbu3MYecKne W XUMHYECKHE CBOMCTBA KHCJIOPOJA, CIIOCOOBI €ro
MOJy4YeHUsl, NPUMEHEHHE W 3HAYeHUE B NPHUPOAE U KHU3HU
YyeJIOBEKa;

CpPaBHUBATH PEAKIIMU TOPEHUS U MEAJICHHOTO OKHUCIICHNUS;

coOuparb  mpuOOpsHl  UId  TOJYy4YeHHUs]  KHUCIOpoAa
(BBITECHEHHEM BOJIbI U BO3/YXA);
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peakuuu. TorumBo: yroap M MeTaH. 3arps3HEHUE BO31yXa,
YCWJIEHHE NapHUKOBOTO H3(deKTa, pa3pylieHHEe O30HOBOTO
CJI04.

Bomopon — 27meMEeHT W IPOCTOE  BEIIECTBO.
Haxoxnenue Bonopona B mpupoje, Gu3nyeckie u XUMUIECKHe
CBOICTBa, MpPUMEHEHHE, CIOoCcoObl monydeHus. Kucnotel u
COJIN.

KonuuectBo Bemectsa. Moisb. MoisipHas Macca. 3akoH
ABorajpo.

Mousipabiii 00bEM Tra30B. Pacd€rel mo XMMHYECKUM
YpaBHEHUSM.

®dusnueckue cBoiicTBa BoJbl. Bola kKak pacTBOPUTEb.
PactBoprl. HacellleHHBIE W HEHACBIILIEHHBIE  PACTBOPBHI.
Pacmeopumocmo sewjecme 6 6ode. MaccoBas 10711 BEIIECTBa B
pactBope. XuMHuueckue cBoiicTBa Bojbl. OcHoBanus. Pomb
pacTBOPOB B MPUPOJE U B KU3HU 4enoBeka. KpyroBopoT Bojibl
B Npupoje. 3arpsa3HeHre NpUpoHbIX Boj. OXpaHa M OYMCTKa
MIPUPOIHBIX BOJ.

Knaccudpukanus HEOPraHUYECKUX COCIMHECHUI.
Oxcunpl.  Kmaccuduxamust  OKCHAOB:  coleoOpasyroline
(OCHOBHBIE, KHCIIOTHBIE, aM()OTEpHbIE) U HecoeoOpa3yroIIue.
Homenknatypa okcuaoB (MEXIyHapoIHas WM TpPUBHATIbHAs).
®u3nyeckue M XMMHYECKHE CBOMCTBa OKcuaoB. [lomydeHue
OKCHUJIOB.

OcHoBanus. Knaccuduxarnus ocHOBaHM: MIENOYH U
HEpacTBOpHMbIE OCHOBaHMs. HoMeHkiatypa oOcHOBaHUM
(MexxmyHapoiHas U TpuBHaNIbHAS ). DU3NUYECKUE U XUMUUYECKHE
cBOMCTBa OCHOBaHUU. [loiryyeHre OCHOBaHUN.

Kucnorel. Knaccuduxanus xucnor. Homenknatypa
KHCTOT (MEeXAyHapoAHass W TpuBHaiIbHas). Dusznueckue u
XUMHYECKHE CBOMCTBA KUCIOT. Pan akTUBHOCTH MeTauioB H.
H. bekerosa. I1o nmydeHne KUCIOT.

Comu. Homenkiatypa conell (MeXIyHapogHas H
TpUBHAJIbHASA).

Pusnueckue " COJIEH.

XUMHYECKHE  CBOICTBaA

pacro3HaBaTh OMBITHBIM ITyTEM KHUCIOPOI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISI COCTABIICHMS
(GbopMyn BEIIECTB, MOJEKYJSIPHBIX YPaBHEHUH XHMHUYECKHUX
peakIuii ¢ ydacTueM KHCIOpOJa;

OOBSICHATH CYLTHOCTH 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX
C 3arpsi3HEHUEM BO3/1yXa,;

clleZIoBaTh MpaBujaM Oe30MacHOi paboThl B J1abOpaTopuu
IIPU HCHOJB30BAHMM XMMHUYECKOH moOCyapl W 00OpylOBaHHUA, a
TaKXKe MpaBuiaM 00palIeHHs ¢ TOPIOYMMHU BEIIECTBAMH B OBITY;

IUIAHUPOBAaTh M OCYLIECTBIATh Ha HPAKTUKE XUMHUUYECKHE
OKCHEPUMEHTBI, TPOBOJUTH HAONIOAEHUS, MAENaTh BBIBOABI 10
pe3yJbTaTaM 3KCIEpUMEHTAa,

PacKpBIBaTh CMBICIT M3YYa€MBIX TMOHSATHH U MPUMEHSTHh 3TH
MOHATHUS MPU OIMCAHUU CBOMCTB BELIECTB U UX MPEBPAILCHUH;

XapakTepu30BaTh (OMUCHIBATh) (PU3MUYECKHE U XUMHUYECKUE
CBOWCTBA BOAOPOAA, CIIOCOOBI €ro MOJIyueHHsI, IPUMEHEHHE;

coOupath npuodoOp IS MOJIy4EHUs BOAOPOIa;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISI COCTABICHMS
GbopMyn BEIIECTB, MOJEKYJSIPHBIX YPaBHEHUH XHMHUYECKHX
peaKIuii ¢ yqacTHEM BOOPOA;

cleIoBaTh IMpaBuiiaM 0e30MacHOil paboThl B J1abopaTOpUH
IPU HCHOJB30BAHMU XMMHUYECKOH moCyasl W 00OpyloBaHHA, a
TaKKe MpaBUIaM 00paleHUs C TOPIOYUMH BEIIECTBaMU B OBITY;

IUIAHUPOBaTh U OCYILECTBJIATh Ha IMPaKTHKE XUMHYECKHUE
OKCIEPUMEHTHI, TPOBOJUTH HAONIONEHUS, MAENaTh BBIBOABI 10
pe3ybTaTaM 3KCIIepUMEHTAa,

y4acTBOBATh B COBMECTHOM paboTe B TpyIie

PacKpBIBaTh CMBICI W3Y4YaeMbIX MOHATHH U MPUMEHSTHh 3TH
MOHATHUS, & TaK)Ke HM3yYCHHBIC 3aKOHBI M TEOPHH ISl PEIICHUS
pacu€THBIX 3ajay;

BBIUUCIIATE MOJMPHYIO MaAcCy BCHICCTB, KOJUYCCTBO
BCIICCTBA, 00BEM raza, MacCy BCIHICCTBA,
IIpOBOAUTH paC'-IéTI)I 1o YPaBHCHUAM XUMHUYECKUX

peakiuii: KoJauyecTBa, 00bEMa, MAacChl BELIECTBA 10 H3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB WM MPOJIyKTOB PEaKLUu;
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[Tonyuenue coen.

['eneTnyeckas cBsI3b MEXKIY KjaccaMyd HEOPTaHUYECKUX
COCIMHECHUM.

XuMn4yecKkuit JKCIEPUMEHT: KaueCTBEHHOE
OIIpE/ICNICHUE COJIEPIKAHUSI KUCIIOpOJia B BO3JyXE; MOJIyUYEHHE,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOPOJA;
HAOJIOZCHNE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJIOM U
YCIIOBUSI BOSHMKHOBEHHUS U TpEKpalleHusi TopeHus (moxkapa);
O3HAKOMJICHHE ¢ 00pa3liaMH OKCHJIOB U OMHCAHUE UX CBOWCTB;
MoJIy4eHue, coOupaHue, paclo3HaBaHHE U HM3Y4YCHHE CBOWCTB
BOoJIOpoAa (TOpEeHHE); B3aUMOJEHCTBHUE BOJIOPOJA C OKCHIOM
Menu(Il) (BO3MOXKHO  HCIOJIB30BAHHE BHJICOMATEPHANIOB);
HaOmroeHne o00pas3oB BEIIECTB KOJIWYECTBOM |  MOJb;
UCCIIeIOBaHNE OCOOCHHOCTEH  pacTBOPEHHUS  BEIIECTB C
pa3IMYHON pPacTBOPUMOCTHIO; IPUTOTOBJIEHHE PACTBOPOB C
onpenenéHHOM MaccoBOM J0Jell pacTBOPEHHOTO BEIIECTBA;
B3alMO/JICIICTBUE BOJABI C METaUIaMHM (HATpPUEM U KaJbIEM)
(BO3MOXKHO HUCHOJB30BaHUE BHJIEOMATEPHAIIOB); OMpECIICHUE
pacTBOpPOB KHUCIOT M IIEJOoYed € IMOMOILBIO HHAUKATOPOB;
ucclieloBaHle 00pa3I[0B HEOPraHUYECKUX BEIIECTB PA3TUUYHBIX
KJIacCOB; HAONIOZCHME W3MEHEHUS OKpacKd HHJIUKATOPOB B
pacTBOpax KHUCIOT M ILeJNOYeld; H3ydeHHEe B3auMOJCHCTBUS
okcuaa Memu(Il) ¢ pacTBopoM cepHON KHCIOTBHI, KHCIOT C
MeTallJIaMH, peaxiui HEeUTpann3auy; MOJTyYeHHE
HEPaCTBOPHMBIX OCHOBaHHi, BBITECHEHHE OJHOTO MeTalia

IPYTUM U3 pacTBOpa COJM; PELICHHE JOKCIEPUMEHTAIBHBIX
3a1a4 1Mo TeMme «BakHeWmume KIacchl HEOPraHUYECKUX
COCIMHEHUI.

IIpakTHyeckue padboTsi:
Ne 3. Tlomyuenne u coOupaHue KHUCIOpPOJA, U3YUYEHHE €ro
CBOMWCTB.
Ne 4. Tlonmyyenue u coOupaHue BOAOPOAA, H3YyUEHHE E€ro
CBOWCTB.
Ne 5. IlpuroTtoBneHue pacTBOpOB C ONPEAECIEHHON MAaCCOBOU
J0JIEN paCTBOPEHHOTO BEILIECTBA.

BBICTPanBaTh Pa3BEPHYTHIE NUCbMEHHBIE U YCTHBIE OTBETHI
c omnopoil Ha wuHpOpMAIMIO M3 Y4YeOHHMKA U CIPABOYHBIX
MAaTEepHAJIOB, T'PAMOTHO HCIIOJIb30BAaTh W3YUYCHHBIM IMOHATHIUHBIN
anmapar Kypca XuMUU;

PacKpbIBaTh CMBICT U3Y4YaeMbIX MOHATUU U MPUMEHSTH 3TH
MOHATHUSA [IPU ONKMCAHUU CBOMCTB BEUIECTB U UX MPEBPALCHUN;

XapakTepu3oBaTh (U3NYECKHEe M XHUMHYECKHE CBOWCTBA
BOJIbI, €€ POJIb KaK PACTBOPUTENS B IPUPOJHBIX MIPOLIECCAX;

COCTaBJIATh YPaBHEHHUS] XMMHUYECKUX PEAKIHI C ydyacTHEM
BO/IbI;

OOBACHATH CYIIHOCTb 3KOJIOTMUYECKUX MIPOOIIEM, CBA3AHHBIX
C 3arps3HEHHEM MPUPOIHBIX BOJ, CIHOCOOBI OYHUCTKH BOJBI OT
IIPUMECEN, MEPHI 110 OXPAHE BOJ OT 3arpsA3HEHNUS;

IUIAaHUPOBATh U OCYUIECTBJISATh HA IMPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOJUTH HAONIOAEHUS, J€JaTb BBIBOABI IIO
pe3yapTaTaM SKCIIEpUMEHTA;

ClIeZIoBaTh IMpaBHiaM Oe30MacHOi paboTHl B J1aOOpaToOpuu
MIPH UCIIOJIb30BAHUH XUMHUYECKOM MOCYIbl U 000PYI0BaHMUS,

MPOBOJIUTh  BBIYMCIICHHS C TNPUMEHEHHEM  IOHSTHS
«MaccoBasi A0JIs BEIIECTBA B PACTBOPEN;

KJIaCCU(UIMPOBATh H3y4aeMble BEIECTBAa IO COCTaBy M
CBOIMCTBaM;

COCTaBJISITH (POPMYJIBI OKCHAOB, KUCIOT, OCHOBaHUH, COJICH
Y Ha3bIBaTh MX M0 MEXIYHAPOIHONM HOMEHKIIATYPE;

MIPOrHO3UPOBaTh CBOWCTBA BEIIECTB HAa OCHOBE OOIINX
XUMHYECKUX CBOMCTB M3YUYEHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCS

COCTABJISITh ~ MOJEKYJISIDHbIE  YpaBHEHHUS  peaKIui,
WUTIOCTPUPYIOUINX XMUMHUYECKHUE CBOWCTBA M CIOCOOBI MOJIyYEHHUS
BEIIECTB M3YYEHHBIX KJIACCOB/TPYII, a TaKXe MOATBEP KIAIOIINX
TEeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

MPOU3BOJUTH BBIYHMCICHUS IO YpPAaBHEHUSM XUMHUYECKUX
peakuuii;

MJIAHUPOBAaTh U OCYILIECTBISATh HA MPAKTHUKE XUMHUYECKHE
9KCIIEPUMEHTHI, TMPOBOJIUTH HAONIOACHHUS, JAeNaTh BBIBOABI IO
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No 6. Pemienne >KCnepUMEHTANIBHBIX 3a/lad IO TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUID.
Boruuciienus:

MOJIEKYJISIPHOM MAacchl BEIIECTBA HA OCHOBE aTOMHOM MAacChl
XUMHUYECKUX HJIEMEHTOB;

MOJIEKYJISIPHOM MacChl KHCIOpPOJa M O30Ha Ha OCHOBE
ATOMHOM MacChl XUMHUYECKOTO AJIEMEHTA;

00bEMa, KOIMYECTBA BEIECTBA raza MO €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WA 00BEMY;

00BEMOB Ta30B MO ypaBHEHHUIO peaKIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH Tra30B;

C HCIOJB30BAHUEM IIOHATUS «MaccoBasi JI0JIsl BEIECTBAa B

pe3yJsibTaTaM 3KCIEPUMEHTA;

clieIoBaTh IMpaBuiiaM 0e30MacHoil paboThl B J1abopaToOpuu
IIPU UCIIOJIB30BAHUH XUMHUYECKOH MOCYIbl U 000PYOBaHMUS;

UCIOJIb30BaTh IMPHU BBIMTOJHEHUU Y4YEOHBIX 3aJaHUi U B
IIPOLIECCE UCCIIEN0BATENBCKON JEATENIBHOCTH HAyUYHO-IIOYJIIPHYIO
JIUTEpaTypy XMMHYECKOTO COJEpkaHUs, CIPABOYHBIE MATEepUAJIbI,
pecypcbl ceth « THTepHET»;

BBICTPANBaTh PAa3BEPHYTHIC TMCbMEHHBIE U YCTHBIE OTBETHI
Cc omopoil Ha wuWHPOPMALMIO H3 YyYEeOHWKA M CIPABOYHBIX
MaTepuaioB, T'PaMOTHO HCIIOJIb30BaTh WM3YyYECHHbIH IMOHATHUWHBIN
anmnapar Kypca XUMHH.

pacTBope»;
110 YPABHEHUSIM XUMUYECKUX PEAKIIUM.
[lepuoanueckuii [lepBble  MONBITKM  KJIacCU(PUKAIMM  XUMHUYECKUX pacKpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA;
3aKOH u | osieMeHToB. [loHATME O Trpynmax CXOAHBIX DJJIEMEHTOB IIOHMMATh CYLIECTBOBAHUE IEPUOJNYECKON 3aBUCHMOCTH
[lepuoguueckast | (IeNOYHBIE M IIEJOYHO3EMENbHBIE METaJlUIbl, TaJOTeHbl, | CBOMCTB XMMHUECKUX DJIEMEHTOB (M3MEHEHHE pajuyCcoB aTOMOB U
cucrema MHEpPTHBIE ra3bl). DIEMEHTbI, KOTOpble 00pa3yloT aM(OTepHbIE | MEKTPOOTPULIATEIBHOCTH) U UX COECJUHEHUH OT IOJO0XKEHUs B
XUMHYECKUX OKCH/IbI U TUAPOKCHUBI. MIEPUOJNYECKON CUCTEME U CTPOEHMSI aTOMa;
anementoB J[. W. [Tepuognuecknit  3akoH. [lepumoguueckass cucrema YCTaHABIIMBATh CBA3b MEXKIY IIOJIOKEHHEM DJJIEMEHTA B
Menneneesa. XUMHUYECKHUX JJIEMEHTOB . n. Menzeneesa. | IEpUOANYECKON CHCTEME U CTPOCHHMEM €ro aToMa (CocTaB U 3aps]
CrpoeHnne Koportkonepuoanas " JUINHHOIEPUOIHAS dopmsbl | siapa, oOliee 4YHCIO SJIEKTPOHOB U paclpeleNieHHe UuxX 110
aTOMOB. [leprognueckoit cuctemMbl XUMHUYECKUX »3ieMeHTOB [[. V. | 3IeKTPOHHBIM CIIOSIM);
XuMunyeckas MenpeneeBa. Ilepuoasl n rpynnel. DU3HUECKHH CMBICI IIPOrHO3MPOBATh XapaKTep MU3MEHEHMs CBOMCTB 2JIEMEHTOB
CBSI3b. MOPSAIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIBI 3JIEMEHTA. | U UX COEIMHEHUH Mo rpynmnaMm U nepuojam Ilepmonnyeckoit
OxucnuTensHo- Crpoenne atomoB. CocTaB aTOMHBIX sep. M3oTomsl. | cucremsl,
BOCCTAHOBUTEINIbH | DNeKTpOHbl. (CTpO€HHME DJIEKTPOHHBIX O000JIOUEK AaTOMOB XapaKTepu30BaTh XMMHUYECKHE DJIEMEHTBHl MEPBBIX TPEX
bI€ PEAKLUU nepBbIx 20 XUMHUYECKUX 2JeMEHTOB [lepruoaudeckoli cuCTEMBI | IEPUOJOB, Kalus, KaJIbLUA 110 UX IMOJIOKEHHIO B [lepmonnyeckoit
(15 ). . 1. MenneneeBa. XapakTepuCcTHKa XUMHUYECKOro aieMmeHTta | cucreMme J1; 1; Menneneesa;

no ero nonoxeHuro B Ilepuonmueckon cucreme JI. H.
Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMs  paguyca  aTOMOB
XHUMHUYCCKUX 3JIEMCHTOB, MCTAJNIMYCCKHUX W HEMETAIIIMYCCKHUX
CBOMCTB IO rpynnam u nepuoaaM. 3Hadenue Ilepuoguueckoro

cleoBaTh MpaBmiaM Oe30macHOi paboThl B labopaTtopuu
P UCTIOJIb30BAaHUM XUMHUYECKOM MOCYyIbl U 000PYI0BaHMUS;

BBICTPANBaTh PA3BEPHYTHIE MUCHbMEHHBIE U YCTHBIE OTBETHI
c omopoid Ha wuHPOpMaIUMIO #3 Yy4yeOHWKA W CIPABOYHBIX
MaTepuaioB, TPAMOTHO HCIOJIb30BaTh M3YYECHHbIH TNOHATUUHBIN
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3akoHa W llepuogmyeckoil CUCTEMbl XMMUYECKHMX JJIEMEHTOB | amlmapaT Kypca XUMUU;
JUISL pa3BUTHS HAyKHU U nipakTuku. J[. . MeHnneneeB — y4u€Hblil PacKpbIBaTh CMBICI U3y4aeMbIX IOHATHIA;
U TPKJAHUH. ONpEeIEeTSATh BUJI XUMUYECKOM CBSI3U B COC/IMHEHUU;
Xumuyeckasi cBsi3b. KoBanenTtHas (monsipHas U ONpPENENATh CTENEHb OKUCICHUS XUMHUECKOTO JIEMEHTA 110
HEMOJISIPHAsi) CBsI3b. JCKTPOOTPUIATEIILHOCTh XUMHUYECKUX | GOpMYyJie €r0 COSAMHCHHUS,
3nemMeHTOB. MloHHas CBs3b. OTIPEEIATh 3JEMEHT (BELIECTBO) — OKHUCIUTEINb U 3JIEMEHT
Crenenn OKHUCJICHUSI. OKHCIUTENBHO- | (BEUIECTBO) — BOCCTAHOBUTED;
BOCCTAHOBUTENBHbIE peakuuu. [Ipomeccel oOkuciaeHus U OOBSACHATHh  CYIIHOCTh  IPOLIECCOB  OKHUCJIEHUS U
BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH. BOCCTaHOBJICHUS;
XUMHYeCKHIl JKCIEePUMEHT: u3yueHue o0Opa3ioB COCTaBIISITh  DJIGKTPOHHBIM OamaHC ¢ Y4y€TOM 4YHCla
BEIIECTB  METAUVIOB M  HEMETaUIOB,  B3aMMOJICUCTBHE | OTJAAHHBIX U MPUHSTHIX DJIEKTPOHOB;
TUAPOKCHIA IIMHKA C pPacTBOpPaMHM KHCIOT U IIEJIOYeH; COCTaBJISITh YPaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
MIPOBEACHUE OTIBITOB, WJUTIOCTPUPYIOIIUX MIPUMEPHI | peaKIUu;
OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIX peakuuii (ropenue, MCIIOJIb30BATh MPH BBIMOJIHEHUN YY€OHBIX 33JJaHUN TEKCTHI
peaKIy pa3I0KEHUs, COCTUHCHHUS). y4eOHMKa, CIPABOYHBIC MaTepHalbl (MEPUOJUUYECKYIO CHUCTEMY
xumuueckux  snementoB  J[;  UW; MenneneeBa, Tabmuiy
pacTBOPUMOCTH  KHCJIOT, OCHOBaHMM M COJ€d B  BOJE,
ANEKTPOXUMUYECKUHN PsIJl HAIPSHKEHUI METaJIOB)
WCIIOJIB30BaTh IPU BBIMOJHEHUH Y4Ye€OHBIX 3aJaHUil U B
MPOIIECCEe UCCIEA0BATENBCKON AESTENIBHOCTH HAYYHO-TONYJIIPHYIO
JTUTEpaTypy XMUMHYECKOTO COJEpkKaHUs, CIIPABOYHBIC MaTEepUAIbI,
pecypcebl cetn «MHTepHeT”.
9 knacc
(2 4. B HeneJ110, Bcero 68 u., u3 Hux 4 4. — pe3epBHOE BpeMsi)
Pa3pennl
NMpPorpamMmbi, OcHoBHOe coJep:kaHue OcHoBHbBIE BU/BI 1€SITeILHOCTH 00y4aIOIINXCHA
U KOJUYeCTBO
4yacoB, 0TBOAMMOE
HA UX H3YYeHHe
BemectBo u [lepmonnuecknii ~ 3aKoH. [Tepuonnueckas cucremMa XapaKTEepPU30BaTh XUMHUUECKHE AJIEMEHTHI TIEPBBIX TPEX
XUMUYECKas xumuyeckux snemMeHToB [[. WM. MenpeneeBa. CTpoeHHE aTOMOB. | IEPUOAOB, Kadusi M KalbLMs IO MX MOJOXEHUIO B
peakuus. (15 4.) 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHMMHYeckux 3neMeHToB | [lepuomuueckoit cucreme [1; 1; Menneneena;
MEPBbIX TPEX NEPHOJIOB, KaJMsl, KaJblUsi M MX COCIUHEHUU B KJIaCCU(UIIMPOBAaTh W HAa3bIBaTh HEOPTaHUYECKUE
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COOTBETCTBUM C IIOJIOKEHHEM »JJIeMEeHTOB B [lepmoaundeckoi
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BeleCTBa: BHUIbl XWMHUYECKOW CBSI3U. THIIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT
THUIIA KPUCTAJUIMYECKOU PEIIETKU U BUJIa XMMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEILIECTB
(MexxnyHapoaHass W TpHUBHAJIbHAs). XHUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSAUIMXCS K Pa3JIMYHBIM KJACCaM HEOPraHMYECKUX
COCIMHEHU M, TEHETUYECKAsl CBS3b HEOPIAHUYECKUX BEILIECTB.

Knaccudpukanus XUMHYECKUX pEaKUUid MO pPa3IUYHBIM
npu3HakaM (MO 4YMCIy W COCTaBy YYacTBYIOIIMX B peakUuu
BELIECTB, IO TeIUIOBOMY 3(h(deKTy, Mo H3MEHEHUIO CTelneHen
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, TI0 0OpAaTUMOCTH, 10 y4acTHIO
KaTajan3aTopa). DK30- u SHIOTEPMUUYECKHUE peakuuu,
TEPMOXUMHUYECKHUE YPAaBHEHHUS.

[TonstTe o ckopoctu xumudeckoil peakiuu. [loHsTHE 00
00paTUMBIX UM HEOOPATUMBIX XMUMHYECKHX peakiusx. [loHsaTue o
TOMOTIEHHBIX M T€TEpPOTre€HHBbIX peakuusx. [lowamue o xumuueckom
pasHosecuu. Paxmopul, GrUAIOWUE HA CKOPOCMb XUMUYECKOU
pearyuu u nooAHCeHUue XUMUYeCcKo20 pagHOBECUs.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu,
3JIEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINU.
CocraBieHne  ypaBHEHUH  OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOT O OaaHca.

Teopust HNEKTPOTUTUUECKON TUCCOIUAIINN. DICKTPOIUTHI U
HEVIEKTpoJINThl. KaTHOHBI, aHMOHBL. MeXaHu3M JIUCCOLMALNN
BEUIECTB C pa3jIMYHbIMM BHUJAMHU XHUMHUYeCKOH cBs3U. CreneHpb
aucconanui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakunuu monHoro oOMeHa. YcIoBHs NMPOTEKaHUs peakuuit
MOHHOTO OOMEHa, IMOJHBbIE W COKPAUIEHHbIE HOHHBIE YpPaBHEHMS
peakuuii. CBoOHCTBa KHUCIOT, OCHOBAaHUM M COJEd B CBETE
IIpeICTaBICHUN 00 ANIEKTPOJINTUYECKON JUCCOLIUALUY.
KauecTBeHHbIe peakiy Ha UOHBL. [lonsamue o euopoause conel.

XHMMHYECKHIl JKCINEPUMEHT: O03HAKOMIIEHHE C MOJEIISAMHU
KPUCTAJUIMYECKUX PEIIETOK HEOPTAHNYECKUX BEIIECTB — METAJIIOB

BEILECTBA U3yUEHHBIX KJIACCOB;
OIMCELIBAThL OOIIME XHMHYECKHE CBOMCTBA BEILECTB

pa3IMYHBIX KJIACCOB, MOJATBEPKIATh CBOMCTBA MpUMEpaMu

MOJICKYJISIPHBIX YPaBHEHUM XUMUYECKUX PEAKIINM;

OnpenensiTh  BUJ ~ XHMHYECKOW  CBSI3U U
KPUCTAJUTMYECKOUN PeIETKH BEIIEeCTBA;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT
UX CTPOEHUS;

PacKpbIBaTh CMBICT U3yYae€MbIX MOHSITUN U MPUMEHSTH
9T TIOHATHUS TIPH ONKMCAHWUM CBOWCTB BEIIECTB M UX
IIPEBPALLCHU;

KJ1acCu(HUITUPOBaThH
Pa3IMYHBIM MPU3HAKAM;

YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XUMHYECKON
PEaKIUHU OT PA3IMYHBIX PAKTOPOB;

MIPOTHO3UPOBATH BO3MOKHOCTH
XUMHUYECKUX MPEBPAILICHUN B PAa3JIMYHBIX YCIOBHSIX;

OTIpEeIEIIATh OKUCIUTEND B BoccTaHoBHTENb B OBP;

COCTaBIISITh JJICKTPOHHBIN OaTaHC PeaKIny;

MIPOU3BOUTH BBIYMCIICHHS 10 XAMHYECKHM
YpaBHEHUSM;

pacKpbIBaTh CMBICH M3Yy4YaeMbIX IMOHSATUH, a TaKKe
CMBICJI TEOPHUH IIEKTPOJTUTHIECCKOUN TUCCOIUAIINN;

OOBSACHATh TMPUYHHBI DJIEKTPOIMPOBOIHOCTH BOJHBIX
pacTBOPOB;

COCTaBJISITh YPAaBHEHHUSI TUCCOIUAIIMN KUCTIOT, IIeT0Uen
M COJIeH, TTOJTHEIC

U COKpalll€éHHbIE HWOHHBIE YPaBHEHUS XHWMHUYECKHX
peakIyii HOHHOTO OOMEHa;

IJIAaHUPOBaTh M OCYILIECTBISATb  HA  INPaKTUKE
XUMUYECKHE SKCIIEPUMEHTHI, MPOBOJAUTHh HAOIIO/ICHUS, NeJaTh
BBIBOJIBI 110 PE3YyJIbTATAM SKCIIEPUMEHTA;

clenoBaTh — MpaBWiIaM  Oe3omacHOM — paboThl B
naboparopuu MPU HKCMOJIB30BAHUM XUMHUYECKOW TMOCYIBl H
000py1I0BaHMS;

THII

XUMHNYCCKHUC pC€aKuuun 110

IMPOTCKAHUA
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1 HeMeTayioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpuaa
HATpUsl); MCCIEAOBAHWE 3aBUCUMOCTH CKOPOCTH XUMHYECKON
peaKkuu OT BO3JACHCTBUS Pa3IMYHBIX (DAaKTOPOB; MCCIIEOBAHUE
3JEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MPOLECCa AUCCOLMALIII
KUCJIOT, ImeJo4er ®  cojedd  (BO3MOXXHO  HMCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); IPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIINX
NPU3HAKH TPOTEKAHUS PEeaKIHMii HOHHOro oOmeHa (oOpa3zoBaHME
ocaJka, BblIelIeHHe ra3za, o0O0pa3oBaHUWE BOJbI);  OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPBl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakUMH  Pa3jIOKEHHUS, COCAUHEHHS);
pacro3HaBaHHE€  HEOPraHMYECKHUX  BEIIECTB C  I[OMOIIBIO
KaueCTBEHHBIX PEAKIMil Ha HOHBI; PEUICHUE SKCIEPUMEHTAIBHBIX
3azad.
IIpakTnyeckue padoThbi:
Ne 1. Pemienue sxcniepuMeHTaIbHBIX 334a4 10 TEME.
Berunciienus:
KOJIMYECTBAa BeElIeCTBa, 00bEMAa U Macchl
MPOJYKTOB 10 YPABHEHUSAM XUMUYECKUX PEAKIUI;
110 YPAaBHEHMSIM XUMUYECKHUX PEAKIIHH.

pEareHToB WM

MPOU3BOIAUTH BBIYMCIICHUS o XUMHYECKUM
YPaBHEHUSM;

BBICTpAWBaTh pPAa3BEPHYTHICE MUCHMEHHBIE U YCTHBIC
OTBETHI C OMOPO Ha MHPOPMALIHMIO U3 Y4eOHUKA U CIPABOYHBIX
MAaTEepHUAJIOB, TPAMOTHO UCIIOJIb30BaTh U3YUYEHHbIN MOHATUWHBIN
anmnapar Kypca XuMuu;

MCIIO0JIB30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJlaHUM U B
MPOLIECCE  HMCCIENOBATENBbCKOM  JEATENBbHOCTH  HAy4YHO-
MOMYJSIPHYIO  JIMTEPATYPY  XUMHUYECKOTO  COJEpiKaHUs,

CIIPaBOYHbBIEC MaTepualbl, pecypchl cetu « UHTepHeTY.

Hemeramnel n ux
coenuHeHus.(35 u.)

OO11ast XxapakTepuCTHKa ranoreHoB. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTeneHH okuciaeHus. CrTpoeHue U
¢u3nyeckue CBOMCTBA NPOCTHIX  BEIIECTB raJIOT€HOB.
XUMHYECKHE CBOMCTBA Ha TpUMEpE XJIopa (B3aUMOJEHCTBUE C
MeTajulaMHi, HeMeTaJllaMH, mierodamu). XisopoBojopos. CorsHas
KHCIIOTa, XHMHMYECKHE CBOICTBa, TMOJNy4eHHE, [PUMEHEHHUE.
JlelicTBue XJiopa M XJOpPOBOJOPOJAa HAa OPraHMU3M 4YEJIOBEKA.
Baxneiimme XJI0puabl U UX HAXO0XKACHUE B IIPUPOJIE.

OOmast ~ xapakTepucTHka  3JeMeHTOB  VIA-rpymnmsl.
Oco0eHHOCTH CTPOEHHS ATOMOB, XapaKTepHbIE€ CTENIEHH OKUCIICHHUS.

Crpoenne u (u3nuecKkue CBOMCTBA MPOCTHIX BELIECTB —
KHCJIO pojia W Cephbl. AJUIOTPOIHBIE MOAU(PHUKAINUKA KHCIOPOJa H
cepbl. XuMmuyeckue cBoicTBa ceprl. CepoBOAOpOI, CTPOEHUE,
¢usznueckue u XuUMHYecKHe cBoicTBa. OKCHABI Cepbl  Kak
MPEJCTABUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa, PU3NYecKHe

OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHHUH
CBOMCTB HEMETAJVIOB M MX COCIWHEHHUH B Mpelenax MaybIX
[IEpUONOB U TINIABHBIX mnoArpynn llepuoauyeckon cucreMsl
XUMHYECKHUX JIEMEHTOB C YYETOM CTPOCHUS UX ATOMOB;

XapakTepu30BaTh (hU3NYECKHEe U XUMHUECKUE CBOICTBA
MIPOCTHIX BEIIECTB rajOreHoB (Ha MPUMEpE XJI0pa) U CIOKHBIX
BEIIECTB (XJIOPOBOJIOPOJA, XJIOpPHAA HATpuUs), CIOCOOBI HUX
MIOJIy4YEeHUs, NIPUMEHEHHUE W 3HAYCHUE B IPUPOJEC U KU3HHU
YEJIOBEKa,;

ONpPEENATh TAJIOT€HUA-HOHBI B paCTBOPE;

IJIAHUPOBaTh U OCYILIECTBIATH  HA  IIPAKTUKE
XUMHUYECKHE SKCIIEPUMEHTHI, MPOBOJUTH HAOIIOJEHUS, JIeaTh
BBIBOJIBI 10 PE3YJIBTATAM DKCIIEPUMEHTA;

OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHUU
CBOMCTB 371eMEeHTOB VIA-rpynnsl M UX COEIMHEHUH C YYETOM
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Y XUMHUYECKHE CBOMCTBA (00IIME KaK MPEJCTaBUTEINS KIIacca KUCIOT
u crneguduueckue). XUMUYECKUE PpeaKkIUH, JIeXKallMe B OCHOBE
NPOMBIIUICHHOTO  CIIOCO0a  TMOJYYEHHUS  CEpHOW  KHUCIOTHI.
ITpumenenne. Conu cepHOMl KUCIIOTHI, KAUECTBEHHAs peakLus Ha
cynbdar-uon. Haxoxaenue cepsl M €€ COCOTUHEHUH B TPUPOZE.
XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOLIEH Cpelsl COeAMHEHUSIMU
cepbl (KUCJIOTHBIE JIOKIM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaILEeHHS.

OOmass  XapakTepUCTHKAa  DJIEMEHTOB  VA-rpyIIbl.
OCOo6EeHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTEIIEHN OKUCIICHHUS.

A30T, pacmpocTpaHeHHEe B IpHpone, (UINYECKHE U
XUMHYeckHe cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
¢du3nveckre U XMMUYECKHUE CBOICTBA, MOJyuYeHHE U MPUMEHEHHE.
Conmu amMmoHus, HUX (QU3MUECKHE U XHMMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHsL. A30THas
KHUCJIOTa, €€ MojydyeHue, (U3MYeCKHMe U XUMHUYECKHE CBOICTBa
(oOmme Kak TpEeACTaBUTENs Kilacca KHUCIOT U cHenuduueckue).
Hcnonb3oBaHue HUTPATOB M COJEd aMMOHMS B  KayecTBe
MHHEPaAIbHBIX ya00peHui. XHUMHYECKOE 3arpsi3HCHUE
OKpY’Kalolled cpeabl COeIMHEHMSIMU a30Ta (KUCIOTHBIE JIOKIH,
3arps3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

docodop, JJIOTPOIIHBIE MO pHUKAIN docopa,
¢dbuzmveckue u xumuueckue cpoictBa. Oxcupn docecdopa(V) u
dochopHas kucnora, ¢uzMyecKkHMe M XUMHUYECKHE CBOICTBA,
nosydenue. Mcnonp3oBanue ¢ocaroB B KauecTBE MUHEPATbHBIX
ynoOpeHuit.

O6mass  xapakrtepucTuka  3jemMeHToB  [VA-rpymnmsl.
OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTEIIEHN OKUCIICHHUS.

VYrnepon, aloTponHble MOAU(PUKALIUY, PACIPOCTPAaHEHHE B
npupojse, (usnueckue M XUMHUYECKHE CBOMCTBA. AJCOpPOIMS.
Kpyrosopor yriepoga B mnpupone. Okcuabl yriepoaa, HUxX
¢usnyeckue M XMMHUYECKHE CBOWCTBa, JACWCTBHE HA JKUBBIC
OpPTaHU3MBI, TIOJIy4eHHE W  TNPUMEHEHHE. OIKOJOTHYECKHE
npobnembl, CBsi3aHHbIE C okcuaoM yriaepoga (IV); rumotesa
rJI00aJTPHOTO  TOTEIUICHUSl  KJIMMaTa; MapHUKOBBIA  3ddekT.

CTPOEHUS UX aTOMOB;

XapakTepu30BaTh (PU3NYECKHE U XUMHUYECKHUE CBOICTBA
IIPOCTOr0 BEILECTBA CEPbl U €€ COEAUHEHMH (CepoBOAOPOAA,
OKCHUJIOB CEpbl, CEpHOM KHUCIOTHI, CyJIb(}aToB), CHOCOOBI HUX
[IOJIy4€HUsl, IPUMEHEHUE M 3HAYEHHWE B IPUPOAE U KU3HU
YEJIOBEKA;

OTIpeNeNATh HaJIM4YKe Cylb(aT-HOHOB B PaCTBOPE;

OOBSACHATH  CYIIHOCTh  DKOJIOTMYECKUX  IpobiieMm,
CBSI3aHHBIX C IepepabOTKON COeAMHEHUH CEPBhI;

OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOMCTB 3JIEMEHTOB

VA-rpynmnsl U uX COCIUHEHUU C y4ETOM CTPOCHHS HX
aTOMOB;

XapakTepu30BaTh (PU3NYECKHE U XUMHUYECKHUE CBOICTBA
OPOCTHIX BemiecTB a3zora u (ochopa W WX COCTUHEHHUN
(aMMuaka, coyiei aMMOHHS, Aa30THOM KHCIIOTBI, HHUTPATOB,
okcuaa ¢ochopa(V) u  dochopHoii kucimoTe, ¢ocdaron),
CIocoObl UX MOJIy4YEeHHUS, IPUMEHEHNE U 3HAUCHUE B MPUPOJE U
JKU3HU YeJIOBEKa;

ONpENENATh HOHBI
pacTBope;

OOBSICHATh ~ CYLIIHOCTh  JKOJOTMYECKHX  MpodieM,
CBSI3aHHBIX C HaxOXKJIEHUEM COEIMHEHHMH a3zoTa u ¢ocdopa B
OKPYXaroIIeH Cpeac;

OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHHU
CBOMCTB 211eMEHTOB [VA-rpynnsl U UX COEIMHEHUHN C YyUETOM
CTPOEHUS UX aTOMOB;

XapakTepu30BaTh (PU3NYECKHEe U XUMHUECKUE CBOICTBA
MPOCTHIX BEIIECTB YyTIiepoAa W KPEMHHUS M HMX COEAUHEHMH
(OKCHIOB yriepoja, yrojlbHOW KHUCIOTHI, KapOOHATOB, OKCHJA
KpPEMHHs, KPEMHUEBOW KHCJIOTHI, CHJIMKATOB), CIIOCOOBI WX
[IOJIy4€HUsl, IPUMEHEHUE W 3HAYEHHE B IPUPOAE MU JKU3HU
YEJI0BEKa;

ornpenenaTh KapOOHAT- U CHIIMKAT-UOHBI B paCTBOPE;

OOBSCHATh  CYIIHOCTh  DKOJIOTMYECKHUX  TIpobiieMm,

aMMoHMS U (docdar-HOHBI B
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VYronpHas kucnoTra M €€ conmM, UX (U3NYECKHEe M XHUMHYECKHUE
CBOICTBa, Moiy4YeHHe M NpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHar-moHbl. Mcnonb3oBanne kapOoOHATOB B OBITY, MEAWIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHavanbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX
KaKk O COEAMHEHMSIX yriaepoaa (MeTaH, 3TaH, JTHJICH, alleTUJICH,
3TAaHOJI, TJIMLEPUH, YKCYCHAs KUCIOTA). MXx cocmas u xumuieckoe
cmpoenue. TloHsTre 0 OGMOIOTMYECKH Ba)KHBIX BELIECTBAX: KUPAX,
Oenkax, yriIeBOAax U WX PpOIM B OKU3HU YeEJOBEKa.
MamepuanbHoe eOuHcmeo opeaHu4yeckux U — HeopP2AHUYeCKUX
coeouHeHull.

Kpemunii, ero ¢mu3uyeckue HM XHMHUYECKHE CBOMCTBA,
noyryueHne u nupuMeHeHrne. COeIUHEHHsS] KPEMHUS B IPHPOJIC.
O6mue npeacraBineHuss 06 okcune kpemuus (IV) um kpemHueBoit
kucnore. CHIMKATBl, WX WCIOJIb30BaHWE B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH.  BaoicHeliuue cmpoumenbHble MAamepuabl:
Kepamuka, cmekio, yemenm, bemon, dcenezobemon. Ilpobremvl

bezonacrozo UCNOIB306AHUA CMPOUMETIBHBIX Mamepuailos 6
NOBCEOHEBHOU HCUZHU.
XUMHYECKHMH  JKCHEPUMEHT: u3y4eHne  oOpasIoB

HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHON KUCIIOTHI; TIPOBEICHIE
KAueCTBEHHBIX peakUuid Ha XJIOPHA-MOHBI M  HaONIOJCHUE
MPU3HAKOB WX TPOTEKAHUS; OMBITHI, OTPAXKAIONINE (PU3HUYSCKUE U
XUMHYECKHE CBOWCTBA TallOTEHOB U WX COCAMHEHHUU (BO3MOXKHO
WCIIOIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJICHHE C OOpa3laMu
XJIOpUJIOB (TaJIOTEHUOB); O3HAKOMIIEHHE ¢ OoOpas3liamMH cepbl U e&
COCMHEHUSIMH (BO3MOXKHO HCITOJIb30BaHHE BHEOMATEPHAIIOB);
HaOmo/leHne TMpoliecca OOYINIMBaHMS caxapa TMOoJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCJIOTHI; H3YYCHHE XHUMHUYSCKHUX
CBOMCTB  pa30aBIEHHOW  CEpHOM  KHUCIOTHI,  MPOBEICHUE
KaueCTBEHHOW peaklMU Ha cynb(aT-uoH U HaOIoJIeHue MpHU3HaKa
e€ MpoTeKaHusl; 03HAKOMJICHHE C (PU3UUECKHUMH CBOMCTBAMH a30Ta,
dbochopa w wux coeauHEeHUH (BO3MOXKHO  HCIIOJIH30BAHHE
BUJIEOMATEpHANIOB), oOpa3liaMu  a30THBIX U (HOCHOPHBIX
yaoOpeHuii; moJiydeHre, COOMpaHne, pacro3HABaHWE W W3Y4YEHHUE

CBSI3aHHBIX C HAXOXKIEHUEM YTJIEKUCIIOTO ra3a B OKpY>Karolleu
cpene;

WJUTIOCTPUPOBATH B3aMMOCBS3b HEOPraHUYECKUX
COEIMHEHUH YIiepoa U OPraHMYeCKUX BEIIECTB;

IJIAHUPOBaTh M OCYWIECTBIATH  HA  MPAKTUKE
XUMHUYECKHUE HKCIIEPUMEHTHI, MPOBOIUTH HAOIIOACHHUS, JeNaTh
BBIBOJIBI I10 PE3YJIbTAaTaM 3KCIIEPUMEHTA;

cienoBaTh — mpaBuiaM  Oe3omacHOW — paboThl B
naboparopu TMPU HCIMOJIB30BAHUM XUMHUYECKOW TMOCYIbI |
000py10BaHuS;

MPOU3BOJAUTH
YpaBHEHUSM;

BBICTpAWBaTh pPA3BEPHYTHICE MUCHMEHHBIE W YCTHBIC
OTBETHI C ONOPOM Ha HHPOPMAIIUIO U3 Y4EOHHUKA U CIPABOYHBIX
MaTEepHAJIOB, TPAMOTHO MCIIOJIb30BaTh U3YYEHHbI MOHATUUHBIN
anmnapar Kypca XuMHuu;

WCII0JIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUl U B
MpOLIECCE  HMCCIENOBATENbCKOM  JEATENbHOCTH  HAy4YHO-
MOMYJISIPHYIO  JINTEPATYPy  XUMHUYECKOTO  COJEpHKaHUS,
CIIPaBOYHBIE MAaTEPHUAIIBI, PECYPCHI ceTH «IHTEpHETY.

BBIYUCIICHUA I10 XUMHWYECKUM
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CBOMCTB aMMHaKa; IIPOBEACHUE KAYECTBEHHBIX PEaKIUN HAa HOH
aMMOHMS U (pocdar-uoH M U3yuyeHHE MPU3HAKOB UX IPOTEKAHMS,
B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEIBIO
(BO3MOKHO HCII0JIb30BaHHE BHJIEOMATEPUAIIOB); U3yUEHHE MOeIen
KpUCTANIMYECKNX  pemeéTok anmMmasa, rpadura, QyiepeHa;
O3HAKOMJIEHHE C MPOLIECCOM aJCcOpOLMU PAaCTBOPEHHBIX BELIECTB
AKTUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHBOrasa; MoJy4yeHUeE,
cobupaHue, paclio3HaBaHue U U3yYeHHE CBOMCTB YIJIEKUCIIOTO Ia3a;
MPOBE/ICHUE KAUeCTBEHHBIX peakUuii Ha KapOOHAT- M CHIIMKAT-
HMOHBl UM W3Y4YECHHE IPU3HAKOB HX IPOTCKAHUS; O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKaTHOMN [IPOMBIIUIEHHOCTH; pelieHue
9KCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «BakHelme HeMeTaulbl 1 UX
COETUHEHUSI.
JdeMoHcTpanum:
Buneomarepuainsl: rajJoreHsl 1 UX COEIUHEHUS.
OO0pa31bl XJIOpUI0B.
Konnexkuuu (Bugeomarepuasl): cepa U €€ COeIMHEHUS.
OOyrnuBaHue caxapa HOJ JefcTBUEM KOHLIEHTPUPOBAHHOU
CEpPHOM KHUCIIOTBHI.
Komnexuuu: dochop u ux coenunenus. BzaumoneiictBue
KOHIICHTPUPOBAHHOM a30THOW KUCIIOTBI C MEJIBIO.
Mozenu KpUCTAJUIMYECKUX peIETOK anMmasa, rpadura,
MOJIEKYJIBI (hyJuIepeHa.
AncopOuust  pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yriiém. [Ipotusoras.
Buneomarepuaiibl: CUIMKaTHAS IPOMBIIUIEHHOCTD.
Mopnenu MOJIeKyJ1 OpraHUYECKUX BEIECTB.
IIpakTyeckue padboTsbI:
Ne 2. [TonyuyeHne COJSTHOM KUCIOTHI, U3y4YEeHHE €€ CBOWCTB.
Ne3. [Tomydyenne amMmmuaka, U3yuyeHUE €T0 CBOMCTB.
No4. TTonyuenue yriekucnoro rasa. KadectBeHHas peakiusi Ha
KapOOHAT-HOH.
No5.  Pemienue  SKCnepMMEHTalIbHBIX  3aJad IO  TeMe
«Hemeramb».
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Borunciaenus:

10 YPaBHEHUSIM XUMHUYECKUX PEAKIMid, €CJIU OJIMH U3 PEareHTOB
IIaH B U30LITKE;

00BEMOB Ta30B 110 YpaBHEHHUIO PEAKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUH I'a30B;

110 YPaBHEHUSIM XUMHYECKUX PEAKIUN;

MAaCCOBOM J0JIA BBIXOJA MPOAYKTA PEAKIINU;

10 YPaBHEHUSIM XUMHUYECKUX PEaKIMid, €CJIU OJIMH U3 PEareHTOB
JIaH B BHJIE BOJHOI'O pacTBOpa C U3BECTHOM MAacCOBOM J0JIEH

Metamiel U UX
coenuHeHus. (9 4.)

OO0mass XapakTepUCTUKAa XUMHUYECKHUX DJIEMEHTOB
METaJUIOB Ha OCHOBAaHUHU UX ToyIokeHus B [lepuoanueckoii cucreme
xumuyeckux snaemeHToB [[. V. MenneneeBa u CTpOEHHSI aTOMOB.
Crpoenue MerauioB. MeTamuyeckas CBsI3b U METAJTUYECKAs
KpUCTAJUITMYECKAsl pelIETKA. DIEKTPOXUMUYECKHUM Psii HAPsHKEHUI
MeTtal JI0B. (DU3NYECKME W XUMHYECKHE CBOMCTBA METAJIOB.
OO6mue crnocoObl moNydyeHuss MeTauioB. lloHaTne o KOppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3aIMTHI UX OT Koppo3uu. CruiaBbl
(ctamb, 4yryH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBIIIIIICHHOCTH.

[[lenounble MeTamibl: nojiokeHue B llepuoanueckoi
cucremMe xumuyeckux annemeHToB [[. M. MenneneeBa; cTpoeHue ux
aTOMOB; HaxOXJAeHHe B mnpupojae. PuU3NUEeCKMe M XUMUUYECKHE
cBoiicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U THAPOKCUIBI
HaTtpusi W Kanuda. [IpuMeHeHue WIeNOYHBIX METaUIOB U UX
COEMHEHHIA.

[IlenoyHoO3eMENBHBIE  METAUIBI MarHuid W KaJbLUU:
nojoxxenue B [lepuoandeckor cucreMe XMMHUYECKUX 3JIeMEHTOB /1.
N. MenpneneeBa; CTpO€HHE UX aTOMOB; HaXO0XJIEHHUE B IMPHUPOJIE.
dusznueckue W XUMHYECKHE CBOMCTBA MarHusS W KaJbIIHS.
Baxneiimme coeauHeHUs KaibIUs (OKCHI, THAPOKCHUA, COJIH).
JKécTkoCcTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS.

Amomunuii: mnonoxenue B llepuoguueckoit cucreme
xuMmuueckux snemMentoB J[. WM. MenaeneeBa; cTpoeHHe aroma;
HaxoxJieHue B npupoje. Dusznueckre M XUMHUUYECKHE CBOMCTBA

PacKpbIBaTh CMBICT M3yYaeMbIX MOHATUNH U MPUMEHSTh
9T TIOHATHUS TPU ONHCAHUM CBOWCTB BEIIECTB M UX
MPEBPAILICHUH;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUH
CBOICTB 3JIEMEHTOB-METAUIOB U HX COEIUHEHUN C yu€ToM
CTPOCHHUSI X aTOMOB;

XapakTepu30oBaTh  CTPOCHHE  METauioB,  OOIue
($u3HYEeCKHEe U XMMUYECKUE CBOMCTBA METAIIIOB;

XapakTepu3oBaTh  O0IIME  CHOCOOBI  MOJTY4YEHHS
METaJJIOB;

OOBSCHATH O0IIME 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOICTB 3JIEMEHTOB-METAJIJIOB B IpyNnax M UX COEIUHEHUH C
Y4€TOM CTPOEHHUS UX aTOMOB;

XapakTepu30BaTh (PU3NUECKHE U XMMHUYECKHE CBOICTBa
IIPOCTBIX BEIIECTB METANIOB M HMX COEIMHEHUH (OKCHIOB,
THJIPOKCHUJIOB, COJI€H), CIOCOOBI UX MONTY4YEeHMs], IPUMEHEHHE U
3HAYEHUE B IPUPOJE U KU3HU YETIOBEKA;

pacrno3HaBaTh C IOMOIIBIO KAaueCTBEHHBIX peaklui
MOHBI METAJUIOB (MarHus, allOMUHUS, IUHKA, XKelle3a, MEH);

OOBSACHATH 3aBUCUMOCTh (PU3NYECKUX CBONCTB METAIIJIOB
OT BHJIa XUMHUYECKOM CBSI3U MEXYy UX aTOMaMu;

HaON0laTh M OMHMCHIBaTh XHMHUYECKHE PpEaKLUUU C
IIOMOUIBIO ECTECTBEHHOT'O SI3bIKA U SI3bIKA XUMUU;

HaOIIOAATh  JEMOHCTPUPYEMBIE M CaMOCTOSITEIbHO
IIPOBOAMMBIE OIIBITHI;

31




aMOMUHUSA.  AMQOTEpHBIE CBOMCTBa OKCHJAa M THIPOKCHAA
QJIFOMUHUS.
Kenezo: nonoxenune B Ilepmommueckon — cucreme

xumuyeckux snemeHtoB JI. M. MeHnpaeneeBa; CTpoeHue aToma;
HaxoxJeHue B mpupoje. dusznueckrne U XUMUYECKHE CBOWCTBA
xene3a. Okcupl, TUIPOKcuabl U comu xkenesa(ll) u xeneza(lll), nx
COCTaB, CBOWCTBA U IOJy4YECHHUE.

XHMHYeCKHH 3KCIePHMEHT: 03HAaKOMJICHHE ¢ oOpa3Lamu
MeTajl- JIOB U CIUIABOB, MX (DM3MYECKHMMHU CBOMCTBAMH; H3yUCHHE
pe3yJabTaTOB KOPPO3UM METAIOB (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEH  B3aUMOJEHCTBUS  OKCHJA
KaJdblMsl M HAaTpus C BOJOM (BO3MOMKHO  MCIIOJIb30BaHHE
BHJICOMATEPHAIOB); HCCJICIOBAHHE CBOMCTB KECTKOM  BOJIBI;
Ipolecca TopeHus Jkenes3a B KUCI0poae (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB);  NPU3HAKOB  IPOTEKaHMSI  KaueCTBEHHBIX
peakiuii Ha MOHBI (MarHus, Kajabliys, aTlOMUHM, IUHKA, xkene3a(ll)
n xkenesa(Ill), menu(ll)); naGmroneHne M omucaHue MPOLECCOB
OKpalUMBaHUS IUIAMEHM HOHAMM HATpus, Kaausd U  KalabLus
(BO3MOYKHO HCIOJB30BaHUE BUJIEOMATEPHAIIOB); HCCIIEOBaHUE
aM(QOTEpHBIX CBOWCTB THIPOKCHAA ATIOMHMHHS W THJPOKCUIA
LIMHKA; pellIeHne IKCIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxuelinme
METAJIJIBl U UX COEIUHEHUS.

JdemoHcTpaumuu:

O3HakomiieHMe ¢ o0pasllaMd METalJIOB M  CIUIaBOB, HX
¢u3nyeckuMu cBoWcTBaMU. MoJenu KpHUCTAUIMYECKUX PEIETOK
METAJIJIOB.

Buneomarepuanbl: KOppo3usi METAILIOB.

BsaumonelictBue Hatpus ¢ BojoW. OkpallluBaHHE IUIAMEHU
MOHAMHM HaTpHsI U KaJusl.

OxpamvBaHue IIaMEHU HOHAMU KaJIbLUS.

B3anMonelicTBue OKcHIa KaJabIUs C BOJIOM.

Buneomarepuaiibl: ropeHue xene3a B KUCIOPOJIE U XJIOPE.

IIpakTuyeckue padboTsi:

Ne 6. )KE€cTKOCTh BOABI M METO/IBI €€ YCTPAHEHUS.
Ne 7. PenieHne 5KCIEpUMEHTANIBHBIX 3371a4 110 TeMe «MeTayb.

OMUCHIBAaTh CBOMCTBAa M3y4aeMbIX BELIECTB Ha OCHOBE
HaOJIIOJICHUH 32 UX MPEBPALICHUSIMH;

JOKa3bIBaTh  aM(OTEpPHBIA  XapakTep OKCHIOB U
TUAPOKCHIOB amroMunus u xkene3a(lll);
CpPaBHHBATh OTHOIICHHWE HW3Y4YaeMbIX METAJUIOB W

OKCHOB METAJIJIOB K BOJIC;
CpaBHHUBATb OTHOIICHHUC TMAPOKCHUIOB HATPUA, KAJIbIHA
Y QJTIOMUHHUSI K PACTBOPaM KHCJIOT U IIIEJIOYUCH;
pacrio3HaBaTb OIIBITHBIM HYTéM TMAPOKCUA-UOHBI, NOHBL
Fe2+ wu Fe3+;

cienoBaTh — mpaBuiaaM — Oe3omacHod — paboThl B
na0opaTopuy MpH MCHOJIb30BAaHUM XMMHUYECKOH NOCYIbl U
000py10BaHMUS;

IPOU3BOIUTH BBIUUCIICHUS o XUMUYECKUM
YPaBHEHUSAM;

UCMOJIb30BaTh IPH BBINOJHEHUHM Y4YEOHBIX 3aJaHHUN
TEeKCThl yueOHHUKa, crpaBouyHble MaTepuanbl ([lepuoamueckyro
cucreMy xumuueckux aemeHtoB [; U; MenneneeBa, Tabauity
pacTBOPMMOCTH  KHUCJIOT, OCHOBAHMM M COJ€M B BOJE,
AIIEKTPOXUMUYECKUN PsJT HAMIPSDKEHUHM METaJlIoB);

HCIIOJIB30BATh IMPU BBIMTOJITHCHUN yLIe6HI)IX Sa]j[aHI/II\/'I n B
IIPOLIECCE  MCCIEAOBATEIbCKOM  AEATEIBHOCTH  HAy4YHO-
MOIYJIAPHYIO JIATEPATypy  XHUMHUYECKOTO coZepIKaHus,
CIIPaBOYHBIE MaTepHUabl, pecypcsl cetu «IHTepHET”.

32




Boruucienus:
M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUH, €CIM OJIMH U3 PEarcHTOB
JaH B M30BITKE WIH COMCPIKUT IPUMECH;
MAacCOBOM J0JIM BBIXOJIa TPOAYKTA PEAKIIUU;
[0 YPAaBHEHUSIM XHUMHUYECKUX PEAKUUi, €CIU OJIMH U3 PEarcHTOB
COJICP)KUT MPUMECH.

XuMus
OKpYKarolas
cpena.(5 4.)

HoBeie MaTepuansl 1 TeXHOJOTUHU. BemecTBa U Marepuabl
B MOBCEHEBHOM )KM3HU YEJIOBEKA. XUMHUS U 3JJ0POBbE.

be3omacHoe HCMONB30BaHWE BEMIECTB M XUMHUYECKUX
peakiuii B ObITY.
[TpuponHbIe UCTOYHUKHU YTIEBOAOPOAOB (yromns,

MPUPOAHBIN Ta3, HePTh), NPOAYKTHI UX MepepabOTKH, UX POJb B
OBITY Y IPOMBIIIIJICHHOCTH.

OCHOBBI ~ JKOJIOTMYECKOM  TI'PAMOTHOCTH.  XUMHUYECKOE
3arpsi3HEHUE  OKpYy’Karomed cpeapl  (MpeneiabHO  JOMyCcTUMast
KoHIeHTpanus Bemects — [1J1K).

Ponb XuMuM B pelICHHH YKOJIOTHYECKUX TPOOIIEM.

XuMu4decKui IKCIEPUMEHT: W3yuYEHUE o0OpasioB
MaTepuaioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJUMEPHBIE MATEPUAJIBI).

XapakTepu30BaTh pOJb XUMHH B Pa3IHYHBIX cdepax
JeATEIIFHOCTH JIFO/Iel, OCHOBHBIE BEIIECTBA W MAaTEpUAIBI,
MPUMEHSEMBIC B )KU3HU COBPEMEHHOTO UEIIOBEKA;

OOBACHATH YCIIOBHS 0€30HACHOTO  HCIIOJIB30BAHUS
BEIIECTB M XUMHYECKHX PEaKUuil B OBITY;

aHAIN3UPOBATh U KPUTHYECKU OLIEHUBATH HH(OPMAIHIO
O BIUSHUM TPOMBIIIJICHHOCTH, CEJIBCKOTO  XO3SHCTBa,
TPAHCIIOPTA U JIP.; Ha COCTOSIHUE OKPY’KAIOIICH Cpebl;

YMETh OKa3bIBaTh IEPBYIO MOMOINb TPU XUMHUYECKUX
0KOTaX U OTPABJICHUSIX;

NpPUHUMATh  ydacTHe B  OOCYXIeHHMH  Tpobiem
XMMHUYECKON M 9KOJOTMYECKO HAIpaBICHHOCTH, BBICKA3bIBATh
COOCTBEHHYI0 MO3MLMIO IO mpodiemMe U  Ipeasararb
BO3MOYKHBIE IYTH €€ peIIeHHs..

ITpu pa3paboTke paboueil mporpamMmbl B TEMaTHUECKOM IUIAHUPOBAHMM ObUIM YUYTEHBI BO3MOXKHOCTH HCIOJB30BAHUS 3JIEKTPOHHBIX (LH(POBBIX)
00pa30BaTeNbHbIX PECYPCOB, SBISIIOMIMXCS YYEOHO-METOJUUYECKUMH MaTepralaMu (MyJIbTUMEIUNHHBIE TPOrPaMMBI, AIEKTPOHHbIE YUEOHUKHU U 3a/1a4HUKH,
JJIEKTPOHHBIE OMOJIMOTEKH, BUPTYyalbHbIe J1a00paTOpyUn, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMU IIU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCTIONb3YEMBbIMH IS
o0ydeHHs M BOCHMTAHHUS PA3IUYHBIX TPYNI MOJIb30BaTENIeH, MPEACTABICHHBIMU B AJIEKTPOHHOM (LIM(POBOM) BHUJE U pEANTHU3YIOMHUMHU JUIAKTHUYECKHE
Bo3MoxHocTH KT, comepikanne KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa3oBaHUU.
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OoOpa3oBaresibHbIE pecypcChl

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA
Xumus. 8 kiace/I'abpuensa O.C., OctpoymoB W.I'., CragkoB C.A., AkiponepHoe obmmectBo M3narensctBo «Ilpocsemenuey; 2022.

METOANUYECKHUE MATEPUAJIbI JUISYUUTEJISL

Labpuensm, O. C. Xumusl. 8 Kiacc: yaeOHUK 11 o01eo0pazoBarenbHbix yupexaenuid O. C. 'abpuensH. - AkimoHepHoe o0miecTBo M3narenscTBo
«IIpocsemienuey; 2022.

CbopHux MaTepualoB MO peanu3anuu QenepalbHOr0 KOMIIOHEHTAa TOCYIapCTBEHHOIO CTaHJapTa oluiero oopazoBaHusi B 00I11e00pa30BaTEIbHBIX
yupexeHusix Bonrorpazackoit obnactu -Boarorpaza: Yuutens, 2006.

Tabpuensn, O. C. Xumus. 8 Ki1acc: KOHTPOJIbHBIC U ITpoBepouHbie padoTel O. C. 'abupuenss u ap. - M.: [Ipoda, 2003.

L'abpuensn, O. C. Xumus. 8 kiacc: padouas rerpaap k yueonuky O. C. 'abpuensina O. C. I'abpuensn, A. B. fmykoa. - AkuronepHoe 00111€CTBO
N3natensctBO «lIpocBemenuey; 2022.

HUPPOBBIE OGPA3OBATEJIBHBIEPECYPCbBI U PECYPCbI CETU HUHTEPHET

MynbTUMeANITHBIE 00pa30BaTEIIbHBIE PECYPCHI.

http://www.chemnet.ru

INazera «Xumusi» u callt it yaurens «51 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomnexuus [{OP: Tlpeamernas komnekuust « Xumusi» http://school-collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DnexTpoHHas OUOIMOTEKa YyUeOHbIX MaTEpPHUAIOB MO XUMHUHU Ha nopTasie Chemne
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