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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
BbInycKHMK HAy4YUTCS:
e  XapaKTepU30BaTh OCHOBHBIE METO/IbI IIOZHAHUS: HAOJIOJECHUE, U3MEPEHUE, IKCIIEPUMEHT;
e  ONHCHIBATh CBOMCTBA TBEPABIX, JKUIKHX, Fa3000pa3HBIX BEIIECTB, BBIICIAA UX CYIIECTBEHHBIC

MIPU3HAKY;
*  PACKpPBIBaTh CMBICII OCHOBHBIX XUMHYECKUX IMOHITHI «aTOM», «MOJIEKYJIa», «XUMUYECKHU
JJIEMEHTY, «IIPOCTOE BEIECTBOY, «CI0KHOE BEIIECTBOY, «BAIICHTHOCTHY, «XUMHUYECKas

peaxkuus», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

e  packpbIBaTh CMbICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

e pasznuyaTh XMMHUYECKHUE U (PU3UUYECKUE SBICHUS;

e Ha3bIBaTh XMMHYECKHE AJIEMEHTHI;

e  OIpEAENATh COCTaB BEIIECTB M0 UX popMyiIaMm;

e  OIpeAEeNsATh BAJIEHTHOCTh aTOMa 3JI€MEHTA B COEIMHEHUSIX;

e  OIpEAeNsATh TUIl XUMUUYECKUX PEaKIuii;

e Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

e BBISIBJISITH IPU3HAKHU, CBUAETEIBCTBYIOUINE O IPOTEKAHUN XUMUYECKON peakuu npu
BBITIOJIHEHUH XUMUYECKOTO OTIbITA;

e COCTaBJATH (OPMYIIBI OMHAPHBIX COCTUHECHHUIA;

e  COCTaBJISTh YPaBHEHUS XUMHYECKUX PEAKIIHIA;

e coOmonaTe npaBuiia 6e30MacHoi paboThl PU MPOBEIEHUU OIBITOB;

e TOJBH30BATHCS JJAOOPATOPHBIM 00OPYIOBAHUEM U MOCY/IOH;

e  BBIYUCISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIIECTB;

e BBIYUCIIATH MAacCOBYIO JIOJK0 XUMHUYECKOTO IEMEHTa N0 (hopMylie COETUHEHNUS;

e BBIYUCIIATH KOJIMYECTBO, 00BEM MM Maccy BELIECTBA IO KOJIMUYECTBY, 00BEMY, MACCE pEareHTOB
WJIM MIPOIYKTOB PEaKLUU;

e XapaKTepu30BaTh (PU3MUECKHE U XUMUUECKUE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOIa U
BOJOPOJIa;

e IOJIy4yaTbh, COOMPATH KUCIOPOJ U BOJOPOL;

e pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOL;

e  packpsIBaTh CMBICI 3aKOHA ABOTaJpo;

e  PaCKphIBATh CMBICI NOHATUH «TEMI0BOM 3QGEKT peakiumn», «MOJSIPHBIA 00beM»;

e XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA BOJBI;

e  pacKpbIBaTh CMBICII IIOHITHS «PAaCTBOPY;

¢ BBIUUCIIATH MAacCOBYIO JIOJIIO PACTBOPEHHOIO BEUIECTBA B PACTBOPE;

e IIPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM J0JIEH PaCTBOPEHHOIO BELIECTBA;

e Ha3bIBaTh COCIMHEHUS U3YYEHHBIX KIACCOB HEOPraHUYECKUX BEILECTB;

e  XapaKTepu30BaTh (pU3MUECKHE U XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX
BEILECTB: OKCU/IOB, KUCIIOT, OCHOBAHMM, COJIEH;

e  OIpEAenATh NPUHAIIEKHOCTD BELIECTB K OIPEACIIEHHOMY KJ1acCy COCIUHEHU;

e COCTaBIATH (HOPMYIJIbI HEOPraHUYECKUX COEANHEHUN N3YUYEHHBIX KIaCCOB;

e TPOBOJUTH OIBITHI, IOATBEPKAAOINE XUMUYECKUE CBOMCTBA N3YUYEHHBIX KIaCCOB
HEOPraHMYECKUX BEILECTB;

e  pacno3HaBaTh OIBITHBIM IIYTEM PAaCTBOPHI KUCIIOT U IIEI0YEH 110 U3MEHEHUIO OKPACKU
MHIUKATOPA;

e  XapaKTepU30BaTh B3aMMOCBA3b MEKIY KJIacCaMH HEOPraHUYECKUX COECIUHEHUI;

e packpsiBaTh cMbICI Ilepuoanueckoro 3akona 1. 1. Menneneesa;

e OOBACHATH (PU3UYECKUN CMBICI aTOMHOTO (ITOPSAIKOBOT0) HOMEpa XMMHUYECKOTO JIEMEHTA,
HOMEPOB TPYIIIBI U Nleproja B nepuoanyeckoit cucreme . . Menneneena;

e OOBACHATH 3aKOHOMEPHOCTHU U3MEHEHHUSI CTPOEHHUS aTOMOB, CBOIMCTB JIEMEHTOB B IpeIeiax
MaJibIX IIEPUOJIOB U IJIaBHBIX MOATPYIII;



e  XapaKTepU30BaTh XMMMUECKUE AIEMEHTHI (0T BOAOPOIA 10 KAJIbLIMsI) HA OCHOBE UX IOJIOKEHUS B
nepuoandeckoit cucreme 1. V. MenneneeBa u 0COOEHHOCTEN CTPOCHUS UX aTOMOB;

e  COCTaBJISITh CXEMBI CTPOEHUS aTOMOB NepBbIX 20 351eMEHTOB nepuoandeckoit cucremsl . 1.
Menneneena;

e  packKpbIBaTh CMBICI OHITHN: «XMMHUYECKasl CBS3b», «JIEKTPOOTPHULATEIBLHOCTDY;

e  XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTB OT THUIA KPUCTAJUIMYECKOM
pEeLIETKY;

e  OIpeAessATh BUJ XMMHUECKON CBSA3U B HEOPraHUUYECKUX COEINHEHUSX;

e M300pakaTh CXEMBI CTPOCHUS MOJICKYJ BEIIECTB, 0OPAa30BAHHBIX PA3HBIMU BUIAMU XUMHUECKUX

CBsI3€H;
e  PaCKpbIBaTh CMBICII MOHATHI «HOH», «KATHOH», «AHHUOHY,
<OQIIEKTPOJIUTHI, CHEDIIEKTPOJUTBIY, «IIEKTPOTUTHYECKAS TUCCOLNAIUD, «OKUCIUTEIb),

«CTEIIEHb OKHUCJICHUS, «BOCCTAHOBHUTEILY, KOKHCIICHHEY, «BOCCTAHOBIICHUE);

e ONpENENATh CTENEeHb OKUCIEHUS aTOMa JJIEMEHTA B COCTMHEHUN,

o paCKpBIBaTB CMBICJT TeOpI/II/I BHCKTPOHHTquCKOfI JAucconuanum,

e COCTaBJISITh YPABHEHMS AJNEKTPOJIUTUUYECKON NUCCOIMALAN KUCIIOT, IIEI0YEH, COJIEH;

e OOBICHATH CYHIHOCTH IIPOIIECCa AIEKTPOJIUTUUECKON UCCOIMAIIMH M PEAKIIN HOHHOTO 0OMEHa;

e COCTaBJIATH IOJIHBIE U COKpAIllEHHbIE HOHHbIE YpaBHEHMsI peakliii oOOMeHa;

e OIpeAessaTh BO3MOXKHOCTb IPOTEKAaHUs PeaKIii HOHHOTO 0OMEHa;

° HpI/IBO)]I/ITI) peaKHI/II/I, nonTBepmnafoume Kﬂ'—ICCTBCHHLIﬁ COCTaB paSJ'II/ILIHI)IX BECUICCTB,

e  ONpENENsATh OKUCIUTENh U BOCCTAHOBHTEIID,

° COCTAaBJISITH ypaBHeHI/ISI OKHUCIUTCIBbHO -BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ;

e Ha3BIBaTh (PAKTOPHI, BIUSIIONMINE HA CKOPOCTh XUMUIECKON PEaKIInU;

e KJacCU(UIMPOBATh XUMUUYECKHUE PEAKIIMH 110 PA3TUYHBIM IIPHU3HAKAM;

e  XapaKTepHU30BaTh B3aMMOCBSI3b MEXIY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAIIOB;

e TIPOBOJUTH OTBITHI IO MOJTYYCHHUIO, COOMPAHHIO M H3YUCHUIO XUMHYECKIX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIIEKUCIOTO Ta3a, aMMHUaKa;

e  pacmo3HaBaTh OMBITHBIM ITYTEM Ta3000pa3HbIC BEIIECTBA: YIICKUCIBIN Ta3 1 aMMHUaK;

e  XapaKTepHU30BaTh B3aUMOCBSI3h MEXIY COCTABOM, CTPOCHHUEM M CBOMCTBAMHU METAJIIOB;

e HA3BIBaTh OPTAaHMYECKHUE BEIIECTBA IO MX (hOpMyJIe: METaH, 3TaH, 3TUJICH, METaHOJI, TAHOJI,
TJIMIIEPHH, YKCYCHAs KUCI0Ta, aMUHOYKCYCHAsI KMCJIOTa, CTEApHHOBAs KUCI0TA, OJICMHOBAs
KHCJIOTa, TIFOKO034;

e  OIICHUBATH BIUSHUE XUMUUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OpraHUu3M YeI0BEKa;

e TPaMOTHO OOpaIIaThCs C BEMIECTBAMH B ITOBCETHEBHOM KU3HU,

e ONpENEATh BOBMOXXHOCTh IPOTEKAHMS PEAKIIUN HEKOTOPHIX MPEACTaBUTEIEH OpraHUuIeCKUX
BEILIECTB C KUCJIOPOJIOM, BOJIOPOJIOM, METAINIAMU, OCHOBAHUSIMH, TaJIOTCHAMM.

BhINyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHUThCS:

o 6bld€u2€lﬁ’Zb U npoeepAntb IKCNEPUMEHNAIbHO cUNOme3bl O XUMUYeCKUx 06012071’1661)6
eewecnie Ha OCHoee ux cocmaea u Cmpoerus, ux CI’ZOCO6HOCI’71M ecniynams 6 XxumuiecKkue peakyuu, o
xapaxmepe u npoOyKmax paziudHulX XUMUYeCcKux peaxyuil;

o Xapakmepuzoeams eeujecnmed no cocnmaey, CmpoerHuro u CGOZZCWZGGM, ycmanaeauearom

anHMHHO'C]ZeaCI’}’lfieHHble CB6A3U Meofcdy aaHHblMu xapakmepucmukamu eewecmeda,

o cocmaeisinb MONEK)IAPHble U NOJIHblIE UOHHbLE YPABHEHUS NO COKpaméHHblM UOHHBIM
YPAGHEeHUAM,

o npocHo3Uuposantb Cl’lOCO6HOCWlb seugecmea npoAeiAnb OKUCIumelbrble uiu
60CCMAHOBUMEIIbHblLE C@OL?CMGQ C yuemom cmeneHezZ OKUCTIEHUA 21eEMEHRMO086, exod;m;ux 6 e2o cocmaes,

o cocmaesisinib YpaeHeHUs peakb;uﬁ, coomeemcmeyrouiux I’lOCJZ@dO@Clme]leocmu
npespaujenul HeOpeaHUYecKUx ewecms PasiuyHblX Kidccos;

. 8b108U2AMD U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl 0 Pe3VIbIMaAmax 6030etcmaus.
PA3TUYHBIX YaKMOPO8 HA USMEHEHUEe CKOPOCMU XUMUYECKOU PeaKyull;

. UCNOIBb3068aMb NPUOOPEMEHHBIE 3HANHUS 015 IKOJIO2UYECKU SPAMOMHO20 NOBEOEHUS 8
OKpydHcaroweli cpeoe;



. ucnojibzoeambs npuo6peméHHble KJIlo4e6ble KOMnemenyuu npu 6blNOJIHEHUU NPOEKmoe6 U
y'i€6H0'uCC]l€aOGClm€JZbCKMX 3a0a4 no U3y4eHUuro C@OZZCM@, cnocobos noJly4eHus u pacno3nasanus
eewecmes,

. 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O eUeCmBax U XUMUUECKUX NPoYeccax,

. KpUmMu4ecky OMmHOCUMbCsl K NCe80OHAYYHOU UHDOpMayuu, HedoOpoCco8eCmHol peKiame 8
cpeocmaax maccosoul ungopmayu,

. 0CO3HABAMb 3HAYEHUEe MEeOPEeMUYECKUX 3HAHUL N0 XuMuu OJisi NPAKMU4eCcKou
0esimelbHOCMIL Yel06eKd;

. €030aom mMooeau u cxemul OJisl peueHUs Y4eOHbIX U HOZHABAMEIbHBIX 3a0ay, NOHUMAMb

HeobxXo0umocms coo00eHUs RPeONUCAHUL, NPEeONAZAeMblX 8 UHCIPYKYUSIX N0 UCNOTIb308AHUIO
JleKapcma, cpeocms OblmoGoL Xumuu u op.

Coaep:kaHue NporpaMMsl
Xumus 8 kiaacc
(68 uacos, 2 yaca B Hej1eJII0)
HavanbHble MOHATHS U 3aKOHbI XUMHUH

Tena u BemectBa. CBoiicTBa BeleCTB. JTaNIOHHBIE (PM3MUECKUE CBOICTBA BellecTB. Matepuansl U
MaTCpHUaAIOBECICHUC. Ponp xuMumM B KU3HU COBPEMCHHOT'O O6HIGCTBa. OTtHolleHne O6H1€CTBa K XUMHHU:
xeMmouus 1 xemopoous.

Mertoasl u3ydyeHuss xumuH. HaOmiomenue. OxcnepumeHT. MognenupoBanue. Mojaenu
MaTepHUaIbHbIE U 3HAKOBbIE UM CUMBOJILHBIE.

l'a3bl. XKuakoctu. TBEpapie BemecTBa. B3anmHbIe mepexo bl MEXKy arperaTHbIMM CO CTOSIHUSIMU
BEIIlECTBA: BO3TOHKA (CyOiuManus) U aecyoauManusi, KOHACHCAIUS W UCMapeHue, KPUCTAUIU3AIUs U
IJIaBJICHHUE.

®usnueckue sBIeHUA. YHUCThIE BEeNECTBA U cMecu. | OMOreHHble U reTeporeHHsle cMecu. Cmecu
razoo0pasuble, Xuakue U TBEpAble. CrnocoObl pa3feneHus cMecel: NEeperoHka, Wiu JUCTUILISAIUS,
OoTcTauBaHue, GUIbTPOBAHME, KPUCTAJUIM3AIMS WM BhlapuBaHue. XpoMarorpadus. [Ipumenenue »Tux
croco60B B 1a00paTOPHOI MpaKTUKE, HA MPOU3BOJICTBE U B OBITY.

XUMUYECKHE AIIEMEHThl. ATOMBI U MoJIeKyJbl. [IpocThie U cioxHbIe BeniecTBa. AJUIOTPONUS Ha
npuMmepe Kuciopona. OCHOBHbIE TMOJOXKEHHS aTOMHO - MOJIeKylIsapHoro ydeHusi. Mouel. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSL.

3HaKu (CUMBOJIBI) XMMHUYECKUX 3JIeMEHTOB. MHpopMaius, KOTOPYIO HECYT 3HAKU XMUMHUYECKUX
AJIEMEHTOB. DJTUMOJIOTHS Ha3BaHHM HEKOTOPHIX XHUMHYECKHX 3JeMeHTOB. llepmonmyeckas Tabnuia
xumuueckux snementoB JI. M. MenzaeneeBa: KOPOTKOTEPUOAHBIM W AJIMHHONEPHOTHBIA BapHUaHTHI.
[lepuoasl u rpynnsl. ['naBHas u nobounast moArpynmnsl, uau A- u b-rpynnel. OTHOCHTENbHAS aTOMHAs
Macca.

Xumuyeckue Gopmynbl. UuHnexcel U koddduumentsl. OTHOCUTENbHAS MOJIEKYJIspHas Macca.
MaccoBasi 0711 XUMUYECKOTO 3JIeMeHTa B coenuHeHUH. MHbopMmaius, KOTOpYH0 HECYyT XUMHUYECKHE
(bopMyIbI.

BanentHocth. CTpykTypHBIEe QOpMYiIbl. XUMHUYECKHUE AIIEMEHTHI C TIOCTOSHHOW U TepeMEeHHOU
BaJICHTHOCThI0. BbiBOA Qopmysnsl coeauHeHHs 10 BaleHTHOCTH. OmpeneneHue BaJeHTHOCTH
XMUMHUYECKOTO dyieMeHTa 1o (opmyne BemiectBa. CocTaBleHUE HAa3BAaHUN COCIUMHEHHM, COCTOSIIMX W3
JBYX XUMHUYECKHUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH MTOCTOSHCTBA COCTaBa BELIECTB.

XUMHUECKHE peakuuu. PeareHTbl W NpOAyKThl peakuuu. lIpU3HAKM XMMHUYECKHX pEaKIMil.
VYcnoBus ux mpoTeKkaHWs M OpekpaileHus. Peaknuu ropeHus. DK30TEPMUUYECKUE U SHAOTEPMUUYECKUE
peaKkiuu.

3aKOH COXpaHEHHsS MacChl BELIECTB. XUMHUYeckue ypaBHeHUsA. CocCTaBlIE€HHUE XUMUYECKUX
ypaBHeHuit. Uadopmalus, KOTOpyro HECET XMMHUECKOE ypaBHEHUE.



Knaccugukanuss XUMHYECKHX pPEaKIUil M0 COCTaBy M YHCIY pEareHTOB M MPOAYKTOB. THIIBI
XMUMUYECKUX peaknuid. Peakumu coenmHeHus, pa3ioxkeHus, 3aMmenieHus u oOmena. Karammszatopel u
KaTajus.

JdeMoHcTpanuu

» Kosutekuust MatepranoB v U3€IUM U3 HUX.
e Mopenu, ucnoib3yeMble Ha ypoKkax (PM3HUKH, OMOJIOTUH U TeoTpaduu.
e OObEMHBIE U IIAPOCTEPIKHEBBIE MOJIETIN HEKOTOPHIX XUMUYECKUX BEILIECTB.
e Mojieny KpUCTaNIMYECKUX PEIIETOK.

e Cobupanue nmpubopa I NOTyIEeHHUs Ta3a U IMPOBEPKa €ro Ha FTePMETHYHOCTb.
e Bosronka cyxoro npza, oaa nin HaTaanHA.
e ArperaTtHble COCTOSIHUS BOJIBI.

o PazneneHue AByX HECMEIIMBAOLIUXCS KUIKOCTEN C IOMOIIBIO IENUTEIbHON BOPOHKHU.
e luctusisitop u ero padora.
e YcTaHoBKa a5 GUIbTpOBaHUS U €€ paboTa.
e YCcTaHOBKA /1715 BBITApUBaHUS U €€ paloTa.
o Konnekuust ObITOBBIX TpUOOPOB /17151 GUIIBTPOBAHMS BO3yXa.

o Paznenenue kpacsiuero BeuiecTsa guomacTepa ¢ moMoIbl0 OyMaXHOW XpomaTorpaduu.
e Monenu amioTpOTHBIX MOAU(PUKAIIANA YTIEPOia U CEPHI.
o [Tomyuenue o30Ha.
« oprpers W. 5. Bepuemnyca n JI. . Menzeneesa.

o KopoTkonepHno HbIil 1 JIIMHHONEPUOAHBIA BapruaHThl leproanyeckoit cucremsr . U.

MenneneeBa

o KoHcTpyHnpoBaHue mapocTep:KHEBbIX MOJEEN MOJIEKYI.
e Anmapat Kunma.
e Paznioxxenne GuxpoMara aMMOHHS.
e ['opeHue cepbl 1 MarHUEBOM JICHTHI.
e [Toptpetst M. B. JlomonocoBa u A. JI. JlaBya3sbe.
o OnBITHI, WTIOCTPUPYIOLINE 3aKOH COXPAaHEHUSI MaCChl BELECTB.
o Topenue pocdopa, pacTBOpeHHUE MPOAYyKTa TOPEHUS B BOJAE U UCCIIETOBAHHUE MTOJTyYEHHOTO
pacTBOpa JIAKMYCOM .
e BzaumoielicTBue CONSTHOM KUCIIOTHI C LIUHKOM.
e Tlonyuyenue ruapokcuaa meau(Il) u ero pasnosxenue npu HarpeBaHUU.
JlaGopaTopHble ONBITHI
1. O3zHakoMJICHHE C KOJIIEKIIMEH JJaOOpaTOPHOMN MOCY/IBI.
[IpoBepka npubopa /Ui MoJIy4eHus: Ta30B Ha FEPMETUYHOCTb.
O3HakoMJIeHHE ¢ MUHEpallaMu, 00pa3yOIIMMH TPAHUT.
[IpuroroBiieHne reTeporeHHOM CMECH MOPOLLIKOB CEPhI U JKeJe3a U UX pa3eiICHUE.
BsaumoneiicTBue pacTBOpOB XJIOPUIOB U HOUAOB KaJlusi C paCTBOPOM HUTpaTa cepedpa.
[Tonyuenue runpokcuna meau(ll) u ero B3aumoaelcTBHE C CEPHOM KHCIOTOM.
B3anmoelicTBue pacTBopa coapl ¢ KUCIOTOM.
[IpoBepka 3akOHA COXpAaHEHHUsS] MacChl BEUIECTB HA IMPUMEPE B3aUMOJEUCTBUS LIEIOUU U

O NGO AWN

KHCJIOTBI.
9. IlIpoBepka 3akOHa COXpaHEHHs] MACChl BEIIECTB Ha NMpPUMeEpEe B3aUMOJCHCTBUS LIENOUN U
conu xene3a (III).
10. PasznoxeHue nepokcua BOAOPOAa ¢ MOMOLIbI0 okcuaa Maprasua (IV).
11. 3amemnieHue xeae30M MeIU B METHOM KYIOpOCeE.
IIpakTnyeckne padoTsl
1.  3HakoMcTBO C J1abopaTtopHbIM oOopynoBaHueM. IIpaBmiia TEXHUKH O€30MACHOCTH IPH
pabote B kabunete xuMuu. Hekotopsie BUbI padorT.
2. Ananu3 noyBsl
BaxHeiimue npeacTaBuTe 1M HeOPraHM4ecKux BeulecTB. KosnmyecTBeHHbIe OTHOIIEHUS B XMMHH



Cocras Bo3ayxa. [Tonstre 06 00bEMHOI J10J1I€ KOMIIOHEHTA PUPOJHON ra30BOM CMECH —
Bo31yxa. Pacuér 06bpEéMa KOMIIOHEHTA Ta30BOi CMECH 10 €ro 00BEeMHOI J10J1e U HA0OOPOT.

Kucnopoa. O3om. [Tonyuenue kucinopona. Cobupanue u pacro3HaBaHue KUCIOPoaa. XUMUYECKUE
CBOICTBA KMCJIOPOJA: B3aUMOJICHICTBUE C METAJNIAMHU, HEMETAJNIaMU U CJIO’KHBIMU BEILIECTBAMHU.
IIpumenenue kucaopoaa. KpyroBopot kuciopojia B IpUpo/Ie.

Oxcunpl. OO6pa3zoBaHre Ha3BaHUHM OKCHIOB 110 UX hopmynam. CocTaBiieHre GOpMyIT OKCHIOB TI0 UX
Ha3zBaHusM. [IpeacraBuTenn OKCUIOB: BOJA U YIIIEKUCIbIN a3, HeraméHas U3BeCTh.

Bonopon B mpupoie. dusnueckue u XMuMUYECKUE CBOICTBA BOJAOPOIA, €T0 MOJIyYEHUE U
IIPUMEHEHHUE.

Kucnotsl, ux cocraB u kinaccudukanus. Mamaukaropel. Tadbimia pacTBOPUMOCTH.

ComnsiHast ¥ cepHast KUCJIOTbI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctas 1 Ha3BaHMsl. PacTBopuMocTsh coseli B Boje. [IpeacraBurenu cosieit: Xxmopus
HaTpusl, KapOOHaT HaTpus, pocdar KaabLusl.

[TocrosinHas ABoraapo. Konmnuectso Bemectsa. Mousb. Monsipaast macca. KpatHsle e quHUIBI
M3MEpEeHUs KOJIMYECTBA BEI[ECTBA — MUJUIUMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJIIpHAs
Macchl BEIIECTBA.

Pacu€tel C WCNONB30BaHMEM TMOHATHH «KOJMYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«MOCTOSTHHAsI ABOTaapo».

3akoH ABoraapo. MomsipHbIi 00bEM ra3000pa3HbIX BenlecTB. OTHOCUTENBHAS TUIOTHOCTH OJTHOTO
rasza 1o Jpyromy.

KpaTtHble equHMIBI U3MEpPEHHS] — MILIIMMOJISIPHBIN M KHJIOMOJISIPHBIA 00BbEMBbI T'a3000pa3HbIX
BEIIECTB.

Pacuérbl ¢ ucnonp30BaHNEM MOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MacCay, «MOJISIPHBIH
00BEM ra3oBy», «IOCTOSTHHAS ABOTaApO».

Pacuétel ¢ ucnonb30BaHNEM NOHATUI «KOJUYECTBO BEIIECTBA», «MOJISIPHASI MACCA», «MOJISIPHBIN
00BEM razoBy», «4uciI0 ABOTaIpPO».

I'mapocdepa. KpyroBopor Boapl B mpupoge. Pu3nUecKMe W XHMHUYECKHE CBOWCTBA BOJIBI:
B3aMMOJEHCTBHUE C OKCHUIAMMU.

OcHoBaHusl, UX coctaB. PacTBOpuMOCTh OCHOBaHMI B Bojie. I3MEHEHNE OKPACKH MHIIUKATOPOB B
mienouHoi cpene. IlpencraBurenu menoyen: rUAPOKCHIBI HATPUS, KAJIAS U KaJIbLIHS.

PactBopurens u pactBopénHoe BemiecTBo. PactBopbl. PactBopenune. ['mapaTtel. MaccoBas nons
pacTBOpEHHOro BemiecTBa. Pacuérpl, CBA3aHHBIE C HCIOJIB30BAHMEM IOHATUS «MaccoBas J0JIA
PacTBOPEHHOTO BELIECTBAY.

JdemoHcTpauuu

e Onpenenenye coiep>kaHusl KUCIOpoJa B BO3yXe€.
o [Tomyuenue kucnopoa pasaoKeHUEM IepMaHraHaTa Kajausi U NepoKcuaa

BOJIOPO/JA.

e CoOupaHue METOJIOM BBHITECHEHHSI BO3/1yXa M BOJIBL.
e Pacnio3znaBanue kucnoposa.
e ['openue maruus, xxenesa, yris, cepsl U pocdopa B KUCIOPOJE.
o Kosnekuus okcuaos.
o [Tonyyenue, cobupanue u pacrno3HaBaHHe BOJIOPOJIA.
e ['openue Boopoaa.
« Bzaumoneiicteue Bogopoaa ¢ okcuaom menu(1l).
» Kosutekuyst MUHEpaJIbHBIX KUCIIOT.
o [IpaBuso pa30aBieHus: cepoil KUCIOTHI.
o Konnexuus coneit.
e Tabnuiia pacTBOPUMOCTH OCHOBAHHI, KUCIIOT U COJIEH B BOJIE.
o HexoTopsle MeTa/Ibl, HEMETAIUIBI M COEAMHEHNUS KOJIMYECTBOM BELECTBA B 1 MOJIb.
e Mojens MossipHOro 00bEMa ra3000pa3HbIX BEIIECTB.
JlabopaTopHbIe ONBITHI
12. TloMyTHeHHE N3BECTKOBOM BOJIbI IPU MPOIYCKAHUU YIIIEKUCIIOTO Ta3a.



13. TlosydeHue BOIOPOAA B3AMMOAEHCTBUEM LIMHKA U COJSTHOM KUCIIOTBHL.

14. Pacno3HaBaHHUE KHCJIOT UHIUKATOPaAMHU.

15. HM3MeHeHne OKpACKHU UHAUKATOPOB B LIEIOYHOM Cpelie.

16. OsHakomileHHME C MpenaparaMyd JOMallHEH MM WIKOJBHOM anTeyku — pacTBOpamMu
IIEPOKCHJIA BOAOPOIa, CIUPTOBOM HACTOMKH HOJA U HAILIATBIPHOIO CIIAPTA.
IIpakTHYeckne padoThI

3. Tlonmydyenwme, cobupaHue U paco3HaBaHUE KUCIOPOIa.

4. Tlomyuenue, coOMpaHue U pacrio3HaBaHUE BOJOPOIA.

5. IlpuroroBieHue pacTBOPOB COJIEH € UX 3aJaHHOW MacCCOBOM JIOJIEH.

OcHoBHbBIE KJ1aCChl HEOPraHU4YecKux coequHennii O0001eHNEe cBeleHUH 00

OKCHJIaX, UX KJacCU(UKAIMHU, Ha3BaHUAX U cBoMcTBaX. CriocoObI MOTYy4eHUST OKCUJIOB.

OcHoBanusi, WX KiaccudUKalMs, Ha3BaHUS U CBOMCTBA. B3ammonelcTBHE C KHUCIOTaMU,
KHCJIOTHBIMU OKCHUJIaMU M COJIAMH. PasnokeHue HepacTBOPUMBIX OCHOBaHUU. CHOCOOBI MOTy4YEHUS
OCHOBaHHI.

Kucnotsl, ux wimaccupukanus u Ha3zBaHus. OOmIME XUMHYECKHE CBOICTBA  KHCIOT.
B3aumogeiictBue KHCIOT ¢ MeTaIaMU.  OJIEKTPOXUMUYECKUM DS  HANPSOKEHUH  METaJlIOB.
BzanmoaeiicTBHe KUCIOT ¢ OKCHAAMH METaJIOB.

B3anmopeicTBie KHUCIOT C OCHOBAaHMSIMU — pEAKUMs HEWTpanu3auuu. B3anmoaeincTBue KUCIOT
c COJISIMH. [Tonydenune 6eCKUCIOPOTHBIX
Y KUCJIOPOJICOACPIKANTUX KUCIIOT.

Conu, ux kiaccudukanus u CBOMCTBa. B3anmomencTBre comeil ¢ MeTasiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumoaencTBue coJieit ¢ CoIsaMu.

['eneTndeckue psaapl MeTaIa M HEMeTallIa. [ eHeTudecKas CBsI3b MEX Ty KilacCaMH
HEOpPraHUYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI
17. BsamMonelcTBHE OKCHAA KAJIbIHS C BOIOM.
18. IlomyTHEeHUE U3BECTKOBOW BOJIBI.
19. Peakuus HEUTpaIU3aLUH.
20. Ilomywenue runpoxcuaa meau (II) u ero B3anmoieiicTBUE ¢ KMCIIOTOM.
21. Paznoxenue ruapokcuaa meau (I1) mpu narpeBanum.
22. B3auMoaeHCTBHE KHCJIOT C METaJlJIaMH.
23. BisaumopencTBue KUCIOT C COJISIMHU.
24. (O3HakoOMIIEHUE C KOJJICKIIMEH COJICH.
25. BsaumogeiictBue cynbdara meau(Il) ¢ xemne3om.
26. BisaumonencTBHe COJIEH C COJISIMU.
27. T'eHerwdyeckas CBS3b Ha MpUMEPE COCAUHECHUN MEIH.
IIpakTHyeckue padoTbl
6. PemeHue >kcriepuMeHTaIbHbBIX 3a]1a4.
Iepuoguveckuii 3axon u [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
J. . MeHnnesieeBa 1 CTpOEHHE ATOMA

EcrecTBeHHBIE CceMEHCTBA XUMHYECKHX DJIEMEHTOB: IIEeJOYHBIE W IIEJIOYHO3EMEIILHBIE

MeTaJlIbl, TaJloTeHbl, HHepTHBIE (O1aropoansie) ra3pl. AMpoTepHOCT. AMDOTEpHBIE OKCUIBI U

ruapokcubl. KomIsiekcHbie comu.

Otkpertue /1. . MenaeneessiM Ileproauueckoro 3akoHa u coznanue uM llepuoamueckoit
CHUCTEMBI XUMHUUYECKHUX DJIEMEHTOB.

ATOMBI Kak (opMma CyIIECTBOBAHUS XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHUU
aToMmoB. JlokazaTenbCTBa CIOKHOCTH CTpoeHHus aromoB. OmbiTel Pesepdopaa. [lmanerapnas momens
CTPOEHHMS aTOMa.

CocraB aTOMHBIX sifiep: MPOTOHBI, HEUTpPOHbL. OTHOCUTENbHAas aTOMHas Macca. B3aumocBsi3b
MOHSATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASA aTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMUYECKUX AJ1eMEHTOB NeNo
1-20. IToHsATHE O 3aBEPIIICHHOM DIIEKTPOHHOM YpPOBHE.



M3oronbl. ®usnueckuil cmbici  cuMmBoJMKM  Ilepuoanueckoit  cucrembl. CoBpeMeHHas
¢dopmymupoBka [leproauueckoro 3akoHa. MI3MeHEHHsI CBOIMCTB 3J€MEHTOB B MEPHUOJAX U Tpymnmax, Kak
(GyHKIHUS CTPOCHUS HIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa JJ€MEHTa-MeTaula M 3JIEMEHTAa-HeMeTallla [0 WX IOJIO)KCHUI0 B
IIepunoauueckoil cucreme xumMudeckux anemenTos 1. 1. Menneneesa.

JdeMoHcTpanuu
e Pazimunbie (hopMbI TAOIHII IEPHONIECKON CHCTEMBI.
o Mopaenuposanue nocrpoenus [lepuoanueckoit cucrems! . 1. Menneneesa.
e Mosiean aToMOB XUMUYECKHX 3JIEMEHTOB.
e Mopuenu aToMOB 31€eMeHTOB |—3-T0 mepruo10B
JlabopaTopHble ONBITHI.
28. Tlomydenue ampOTEPHOTO TUIPOKCHAA U UCCIICIOBAHNE €r0 CBOUCTB.
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

WNonnas xumuyeckas cBs3b. MoHBI, 0Opa3oBaHHbIE aTOMaMU METAJIOB M HeMeTaioB. CxeMbl
o0pa3oBaHUS MOHHON CBS3M U1 OMHApHBIX coeAUHEHWH. VOHHBIE KPUCTAJUIMYECKUE PEIIETKH U
(u3nyeckue cBOCTBa BEIIECTB C 3TUM THUIIOM peléTok. [ToHsTHe 0 GOopMyIBHOM €TUHUIIE BEIIECTBA.

KoBanenTHast xumuueckass CBsI3b. OJIEKTPOHHbIE U CTPYKTypHble ¢Gopmyinbl. KoBaneHTHas
HenoJyigspHas cBA3b. (Cxembl 00pa3oBaHHs KOBAJIEHTHOW CBSI3W ISl OMHAPHBIX COEJUHEHUU.
MounekynspHble 1 aTOMHbIE KPUCTAJUIMYECKUE PEHIETKH, U CBOMCTBA BEILIECTB C 3TUM THUIIOM PELIETOK.

DNeKTpOOTPULIATENBHOCTh. P anekTpooTpunatenbHocTH. KoBaeHTHas moJisipHasi XuMudecKast
cBs3b. [lumonbs. CxeMbl 00pa3oBaHMsI KOBAJEHTHOM TMOJSPHOM CBSI3W Al OMHAPHBIX COEIMHEHUH.
MouiekynspHble U aTOMHbIE KPUCTAJUINYECKUE PEHIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertannuueckas XUMHYECKasi CBSI3b M MeTalsIMueckas KpHucTajuimueckas pemiérka. CBoiicTBa
BEILIECTB C 3TUM THUIIOM PeIIETOK. EquHas npupoa XuMHUYECKUX CBA3EH.

Crenenb okucieHusd. CpaBHEHHE CTENEHUW OKHUCICHHMS M BajleHTHOCTU. [IpaBuia pacuéra
CTETeHEeW OKUCIICHUS M0 POpMYIaM XUMUYECKUX COETMHEHUH.

OKHCIIUTENTEHO-BOCCTAHOBUTENbHBIE  peakuuu. OrmpenesneHne CTENEeHEe  OKUCIEHWS s
AJIEMEHTOB, O0Opa3ylolIMX BEIIeCTBa pPa3HbIX KiaccoB. Peakuuu HMOHHOrO OOMEHa M OKHCIUTENIbHO-
BOCCTAHOBUTEINbHbIE peakiuu. OKUCIUTENb W BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTaHOBJICHHE.
CocraBiieHHE YpPaBHEHHUW OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOJIOM 3JIEKTPOHHOIO
OanaHca.

JdemoHcTpauuu

e Bunieo ¢pparments! u cnaiiapl «MloHHast XuMudecKkas CBA3b ».

o Kosnekuus BemecTB ¢ MOHHOM XMMUYECKOU CBS3bIO.

e Moenu HOHHBIX KPUCTAIUIMYECKUX PEHIETOK.

e BuneodpparmenTs u cnaiiapl «KoBalleHTHAIXUMUYECKAs CBS3bY.

o Kosnekuus BemecTB MOJIEKYISIPHOTO ¥ aTOMHOTO CTPOEHHUSI.

e Monenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAINIMYECKUX PEIIETOK.

e BuneodpparmenTs u crnaiipl «MeTalandeckas XuMAYecKas CBS3bY.

o Kosnexkuus «MeTaibl U CILIaBbI».

e B3aumoieficTBre IMHKA C CEPOH, COJITHON KUCIOTOH, XiopuaoM meau (1I).

e ['openne maruus.

. B3anmoneincTBue XJIOpHON U CEPOBOJOPOIHOM BOBI.
JlabopaTopHbIe ONBITHI

29. MH3rortoBieHHE MOJIENH, WUIIOCTPUPYIOILIEH CBONCTBA METAJUIMYECKOM CBSI3U



Copep:xaHue MporpaMmsl
Xumusa 9 kiace
(68 uacos, 2 yaca B Hej1eJII0)
IloBTOpEeHuUe u 00001IeHHE CBEeIEHUIT 110 KYypcy 8 Kiacca

bunapusie coenunenusi. Okcupl coneodpasyromye u HecoseoOpasyromue. I napoKcus:
OCHOBaHHUsA, aM(poTepHbIe, KUCIOTHL. CpeHue, KUCIbIe, OCHOBHBIE COJIH.

O06o006muIeHne cBeIeHUI 0 XUMHUECKUX peakuusix. Kimaccupukanust XMMHUYeCKHX peakiuil mo
Pa3IMYHBIM OCHOBAHUSM: COCTABY U YHCITY PEarupyromux U 00pa3yromuxcs BeUIeCTB, TEINIOBOMY
s dexTy, HarpaBICHUIO, U3MEHEHHUIO CTEIICHEH OKHUCIICHHUS IIEMEHTOB, 00pa3yIoINX pearupyromme
BEIIECTBA, (pa3e, NCIOIBb30BAHUIO KaTaIN3aTopa.

[ToHsiTHE O CKOPOCTH XUMHYECKOW peakuuu. PaKTopbl, BIUSIIOMINE HA CKOPOCTh XUMHUYECKUX
peaKIuii: MpUpoIa pearupyronrx BEmecTB, HX KOHIICHTPAIHS, TEMIIEpaTypa, TUIOIaIb
COTIPUKOCHOBEHUSI, HAJTMUUE KaTtanu3aropa. Karamms.

JdeMoHcTpanuu
. O3HakoMIIeHHE ¢ KOJUIEKIIUSMHU METAJIJIOB U HEMETAJUIOB.
. O3HakoMIIeHHE ¢ KOJUIEKLIUSMHU OKCUOB, KUCIOT U COJIEH.

e 3aBHCHMOCTbH CKOPOCTH XUMHUYECKOHN peaKklUy OT IPHUPO/Ibl pEarupyroInuX BEIIECTB.
e 3aBHCHMOCTh CKOPOCTH XMMHUYECKON peaKIIMy OT KOHLEHTPALMU PEarupyrolnX BEIIeCTB.
. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW PEAKIUX OT ILIOIIAIH
CONPUKOCHOBEHHUSI pEarupyrouux BeMECTB («KUTIALIUI CIO»).
e 3aBHCHMOCTh CKOPOCTH XMMHUYECKOHN peakliy OT TEMIIEPATyphl pearupyrouux BeecTB.

JlaGopaTopHble ONBITHI

1. BzaumopelicTBHe aMMHaKa U XJIOPOBOIOPOA.
Peakuus HelTpanuzanum.
Hab6mrogenue teroBoro 3dexra peakiuu HeUTpaTnu3ainm.
B3anmoneiictBrue cepHoit kucaoThl ¢ okcuaom menu (11).
Paznoxxenne nepokcuia BOJIOpoaa ¢ IOMOIIbIO KaTasa3bl KapTodens

6. 3aBHUCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIMK OT IPHUPOAbI PEAarMpPYyIOIINX BEIIECTB HA
IpUMepe B3aUMOJCHCTBYS paCTBOPOB THOCY/Ib(aTa HATPHUS U XJIopHuaa 6apusi, THOCYIbGaTa HATPHUS
U COJISTHOU KUCIIOTHI.

7.  3aBUCHMOCTb CKOPOCTH XMMHUYECKOW PEaKUHUH OT MPUPOIbl METAJUIOB IIPU UX
B3aMMOJICIICTBUM C COJISTHOM KHCIJIOTOM.

8. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOU PEAKLIUH OT IPUPOAbI KHCIIOT MPHU
B3aMMOJICIICTBUU UX C JKEJIE30M.

9. 3aBHCHMOCTb CKOPOCTH XUMHUYECKOMN pEaKIMK OT TEMIIEPATyphl.

10. 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEAKIUU OT KOHIICHTPALIUH.

11. 3aBUCUMOCTh CKOPOCTHM XUMHYECKOMW peakuuu OT IUIOAaJd COINPUKOCHOBEHUS
pearupyromux BeIeCTB.

12. 3aBUCHMMOCTbH CKOPOCTH XMMUYECKON PEaKLUU OT KaTalIu3aTopa.

XuMHYeCKHe PeaKIHi B PACTBOPAX JJIEKTPOJIUTOB

[TonsitTne 00 ANEKTPOIUTUYECKON AUCCOIMAIMH. DJICKTPOJMUTHI U HEIIEKTPOJIUTHL. MexaHu3m
JUCCOLMALMU  DJIEKTPOJIUTOB C PpAa3IMYHBIM XapakTepoM CBs3H. C(TeneHb 3IEKTPOJIUTHUECKON
aucconranuu. CUIIbHBIE U CIIa0ble 3JEKTPOJIUTHIL.

OCHOBHBIE TIOJIOKEHUSI TEOPUH IJIEKTPOIUTUYECKON nuccormanuu. Knaccudukaus HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBAHUS M COJIU KakK 3JEKTPoJauThl. VX kiaccudukanus 1 Tuccoruanus.

OOme XMMHYECKHE CBOMCTBA KHMCIOT: M3MEHEHHWE OKPAaCKU WHAWKATOPOB, B3aUMOJIEHCTBHE C
MeTaJUlaMi, OKCUJAMU U THUAPOKCHJIAMHM METAJIOB M COJISIMU. MOJIEKYJsIpHblE U HWOHHBIE (TIOJIHBIE U
COKpAIll€HHbIE) YPaBHEHUS PEaKLIUH.

XUMHUYECKUN CMBICII COKPALIEHHBIX YPAaBHEHUN. Y CIIOBHS NIPOTEKAHUS PEAKLIMU MEXAY DIEKTPOIUTAMU
710 KOHLA. P51 akTUBHOCTH METaJUIOB.
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OO01re XMMUYECKUE CBOMCTBA IIIeJI0Uei: B3aUMOACHCTBUE ¢ KHCIIOTAMH, OKCHIAMH HEMETAJLIOB,
comsiMu. OO0IHMEe XMMHYECKHE CBOWMCTBA HEPACTBOPHMBIX OCHOBAHHI: B3aWMOJCUCTBHE C KHCIOTAMH,
paziioKeHUe MpU HarpeBaHUU.

OOmue XUMUYECKHEe CBOWCTBA CPEAHHMX COJICH: B3aMMOJICHCTBHE C KHUCIOTaMH, MICIIOYaMHU,
COJISIMH M MeTaulaMu. B3anMoIeiCTBUE KUCIIBIX COJIEH CO LIEI0YAMM.

IManponus, kak 0OMEHHOE B3aMMOJICHCTBUE COJICH ¢ BOJOW. [ MIpOIN3 COMM CHITBHOTO OCHOBAHUS
1 craboit KUCIOThL. ['maponu3 conu c1aboro OCHOBaHUS U CHIIbHOM kucnoThl. [lIkana pH.

CBoiicTBa KHCIJIOT, OCHOBAaHWW, OKCHUJIOB U COJIEM B CBETE TEOPUU DICKTPOJIUTUUYECKON
JUCCOITUAIIMU U OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

JdemoHcTpanmnu.
e cnibiTaHue BEIIECTB U UX PACTBOPOB Ha DJIEKTPOIIPOBOIHOCTb.
¢ 3aBUCUMOCTD AJIEKTPOTIPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPAIIUH.
o JIBI>KEHHE OKPAIIIEHHBIX HOHOB B AJICKTPUUECKOM IIOJIE.
e OmnpenenieHre XxapakTepa Cpelibl B pacTBOPax COJIEH.
JlabopaTopHble ONBITHI.
13. uccoumanus cialbIX 3J€KTPOJIUTOB Ha IPUMEPE YKCYCHON KUCIIOTBHI.
14. H3MeHeHHEe OKPACKHA UHAMKATOPOB B KUCIOTHOM Cpelie.
15. Peaknus HeHTpaM3aIuy pacTBOpa MIENOYHN Pa3TMIHBIMU KUCIOTaMHU.
16. Tlomydenne rumpoxcuaa meau (1I).m ero B3aumoieiicTBrE ¢ pa3TMIHBIMUA KUCIIOTAMU.
17. B3aumopelicTBre CHIIBHBIX KUCIIOT ¢ okcuaom menu (II).
18-20. B3anmoielicTBHE KUCIIOT C METAJTAMH.
21. KauecTBeHHas peakius Ha KapOOHAT-HOH.
22. IlomydeHue CTyIHS KPEMHHEBOU KHACIOTHI.
23. KauecTBeHHas peakIys Ha XJIOPHUJ - WU CyIb(haT-uOHbI
24. H3MmeHeHHE OKpacKH MHIUKATOPOB B IIEJIOYHOM Cpejie.
25. B3zauMojelcTBUE MIET0YEH C YITIEKUCIBIM ra30M.
26. KauecTBeHHas peakius Ha KATUOH aMMOHHMSI.
27. Tlonyuyenue runpokcuna meau (I1) u ero paznoxenue.
28. B3saumMmopeiicTBre KapOOHATOB C KUCIIOTAMHU.
29. Ilonyuenue ruapokcuna sxemneza(lll).
30. B3saummogeiicTBue xkese3a ¢ pactBopoM cyibhara menu (1)
IIpakTHyeckue padoTbl
1. CBoiicTBa KMCJIOT, OCHOBaHUM, OKCHJIOB U COJICH B CBETE TCOPUU
ANEKTPOJUTUYECKON JUCCOLMAIIMU U OKUCIIUTEIBHO ~BOCCTAHOBUTEIBHBIX PEAKIIUI
Hemerasnibl 1 UX COeIUHEHUS

CrpoeHue aTroMOB HEMETAIUIOB W HUX nosoxeHue B Ilepumonmueckoir cucreme. Psan
ANEKTPOOTpULATENBHOCTH. KpucTaminueckue pemeéTku HEeMETAJIOB — MPOCTBIX BEIIECTB. AJUIOTPOIHS
n e€¢ npuunHbl. Pu3myeckue cBoiicTBa HemeTayuioB. OOIIMEe XUMUYECKHE CBONCTBAa HEMETAJUIOB:
OKUCIIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

l"asiorensl, cTpoeHrne UX aTOMOB U MOJIeKYyl. PU3HUECKME U XUMHUYECKUE CBOICTBA rajJOr€HOB.
3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB raJIOTEHOB B 3aBUCHMOCTH OT UX mosioxkeHus B Ilepuonnueckoi
cucteMe. Haxox1eHre raloreHoB B IPUPOJIE€ U UX MOJydeHHUE. 3HAUEHUE U IPUMEHEHHE rajJOreHOB.

laoreHoBOOPOIBI M COOTBETCTBYIOILIME MM KHUCJIOTHI:  IIJJABUKOBas,  COJIAHAs,
OpoMoOBOJIOpOIHAsl, HOJOBOJOpoaHas. ['amorenunpl. KauecTBeHHbIE peakIMM Ha TalOTeHU]I-UOHBI.
[IpumeHeHne coeTMHEHUH rajJoreHoB U X OMOJOTHYECKask POJIb.

Oo6mas xapakrtepuctuka osneMeHToB VIA-rpynmel. Cepa B mpupoge U e€ MOJydeHHeE.
AnnoTpornHbie MOIU(UKAIIMK CEPhl U UX CBOMCTBA. XUMHUYECKHE CBOMCTBA CEphI U €€ PUMEHEHUE.

CepoBOJIOpO/: CTPOEHHE MOJEKYNIbl, (U3NYECKHEe M XUMHUYECKHE CBONCTBA, IMOJy4YC€HHE U
3nHaueHue. CepoBogopoanas kucinota. Cynbduasl u ux 3HaueHue. JIroMruHODOPHI.

Okxcup cepsr (IV), ceparcras kuciora, cynbgurel. KauecTBeHHas peakius Ha Cylb(QUT-HOH.

Oxcun cepsl (VI), cepras kucnota, cyiabharel. Kpucramnoruapatel. KauecTBeHHast peakius Ha
cynb}ar-uoH.
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CepHast KHCIOTa - CWIBHBIA 31eKTpoJuT. CBOHCTBa pa30aBICHHOW CEPHOM KHCIOTHI, Kak
TUMUYHOW KHUCJIOTHI: B3aWMOJICHCTBHE C MeTalJIlaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHAAMHU,
OCHOBAHUSAMU M aM(OTEPHBIMH I'HIPOKCUIaMH, coyisiMu. KauecTBeHHas peakius Ha Cylb(aT-uoH.

OOmrast XapakTepUCTHKa O>JIEeMEHTOB VA-rpynmbl. A30T, CTPOCHHE aroMa M MOJICKYJIBL.
du3nyuecKue U XMMUYECKUE CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €r0 OMOJIOTHYECKas pOJib.

AMMHaK, CTPOCHHE MOJIEKYJIBl M (PU3NUYECKHE CBOMCTBA. AMMHAaUYHasi BOJA, HAIIATBIPHBIN CIHPT,
rypar amMMmuaka. JIOHOpHO  -akIENTOpPHbIMH MEXaHM3M  00pa3oBaHUs  KaTHOHA  aMMOHWUS.
BoccranoBurenpHbie cBoiicTBa ammuaka. Conu aMMOHMS U UX npuMeHeHne. KauecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSI.

Oxcuapl a30Ta: HECOJIEOOpa3yroUMe U KHUCIOTHbIE. A30TUCTasi KUCIOTa U HUTPUTHL. A30THas
KHCJIOTa, €€ TIoJIydeHue U cBorictea. Hurparsl.

®docdop, crpoenne aroma u amnorpornus. Dochuasl. Dochun. Oxcun docdopa(V) u
oprodochopnas kucnora. Pocdarel. DochopHbie ynodpenus. MHCEKTULINUIBI.

OOmast xapakTepucThka 31eMeHTOB IV A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEIIECTB M COCIMHEHUI B 3aBUCUMOCTH OT TOJIOKEHUS 311eMEHTOB B [leproanyueckoit cucteme. Yriaepo.
AnnotponHsle Moaudukauuu: anmas, rpagur. AmopdHbBII yriaepog u  ero copra: caxa,
aKTUBHUPOBAHHBIA  yroib. Ajcop6uus. Xumuuyeckue cBoiicTBa  yriepoaa. Kokcoxumuueckoe
MIPOM3BOJICTBO U €ro npoaykuus. Kapous.

Oxkcun yraepona(ll): ctpoenne Mosexyssl, mojdydeHne u ero cBoictBa. Okcua yriaepoma(lV):
CTPOEHUE MOJIEKYJIbI, TMOJYYEHHE U €ro CBOWCTBA. YroyibHas KUcioTa. CoJM YrojJbHOW KHCIIOTHI:
KapOOHaThI U THJIpOKapOOHaThl. TexHu4yeckas ¥ MUIIEeBas coJa.

Heoprannueckue u oOpraHuyeckue BeLIECTBA. YIUVIEBOAOPOJbL. XHUMHYECKOE CTPOCHHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHUS aTOMOB B MOJIEKYJI€ 110 BaJIEHTHOCTH.

Mertan, 3TaH, Kak MpelesibHble YIIEBOAOPOIbL. ODTWJIEH W alleTWJeH, KaK HempeaelbHbIe
(HeHachIIIeHHbIE) yriieBOa0poabl. ['opeHue yrieBoaopooB. KauecTBeHHbIE peakiii Ha HETIpeAeIbHbIe
COETMHEHMUSI.

OTUIIOBBIN CIHUPT, €0 MOJIy4YeHUE, MPUMEHEHHE W (U3HOJIOTHYECKOe AcicTBUE. TpEXaToMHBIN
cnupt raunepuH. KauecTBeHHass peaklds Ha MHOTOATOMHBIE CHHUPTHL. YKCYCHasi - IPEACTaBUTEINb
KJ1acca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u coiictBa. Kpemuuii B nmpuponae. Cuimmimasl U cuiiadn. Okeupg
kpemuus(1Y). KpemHueBas kuciaora u €€ COJIH.

[IpousBocTBO cTekia u nemMeHTa. [IpoayKius CUIMKaTHOW MPOMBIILIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, hapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemeramnel B npupoge. dpakunoHHas MeperoHka XHUAKOrO BO3AyXa Kak CHOCO0 MOJTydeHHS
KHCTIOpo/a, a30Ta, aprona. [lomyuenue gpocdopa, kpemHus, xaopa, Hoaa. DIEKTPOIU3 PACTBOPOB.

[Tomyuenue cepHOI KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTMUYECKAsl CXeMa, METO| KUIISIIETO CIOs,
MIPUHIIMUIIBI TETJIO00MEHA, TPOTUBOTOKA U HUPKYysiiuu. Oneym. [Ipon3BoACTBO aMMuaKa: ChIpbE,
XMMH3M, TEXHOJIOTUYECKAs CXeMa.

JdeMoHcTpanun

o Kounekius HeMeTaioB.

e Mogenu KpUCTaAIIIMYECKHUX PEHIETOK HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOpP U NMPUHIHUIIBI €r0 PaOOTHI.

o T'opeHue HeMeTaNIOB - MPOCTHIX BEIIECTB: cephl, pochopa, TPEeBECHOTO YIIs.
e OO0pa3lipl raJIOTEHOB - MPOCTHIX BELIECTB.

o BzamMopelicTBHE raJIor€éHOB C METaIaMHU.

e BrrTecHenue xsopa 6poMoM WM HoJla U3 pacTBOPOB UX COJIeH

o Kounekuus npupoIHbIX COEIUHEHUH XJI0pa.

o BzanMmopeiicTBue cepbl C METAJUIAMH.

o ['openue cepsl B KUCIOPOJIE

o Koumnexius cynbGUAHBIX PY/I.

o KauecTBeHHas peakius Ha Cyab(OUI-NOH

11



ObeciBeunBaHUE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anmMoelictBre KOHIIECHTPUPOBAHHOM CEPHOM KUCIOTHI C MEBIO.

OOyrnuBaHue OPraHNYECKUX BEIIECTB KOHIICHTPUPOBAHHOMN CEPHOM KHCIOTOM.

JHuarpamma «CocTaB BO3oyXa».

Buneodparments! u cnaiiap! «lItuusu 6azapbi».

[Tomy4yenue, cobupanue u pacro3HaBaHHE aMMHAKA.

Paznoxxenne Guxpomara aMMOHHS.

B3anMoeficTBre KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEJIBIO.
I'openue wyepHoro nmopoxa

Pa3noxxenue HuTpara Kajaus U TOPEHUE JPEBECHOTO YIOJbKa B HEM
OO0pa31bpl IPUPOAHBIX coeanHeHmH (hocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPO/IE.

[Tonydyenue 6emoro Gocdopa u UCTIBITAHHE €TO CBOMCTB
Komnexnust «O6pa3iisl IpUPOAHBIX COSTUHEHUN YTIEPO1a»

[Hoptpet H. 1. 3enunckoro. IlornomnieHne akTMBUPOBAHHBIM YIIEM pacTBOPEHHBIX BELIECTB

WJIM Ta30B.
YcerpolicTBO MpOTHBOTA3a.
Monenu MoJeKy MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.

BsaumoneiicTBue stuneHa ¢ GpoMHOM BOAOH U pacTBOPOM IepMaHTaHaTa Kajus.

OO0111e XMMHUYECKUE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOM KHUCIIOTHI.
KadgectBenHnas peaxiys Ha MHOTOATOMHBIE CITUPTHI.

Konnekuust «O6pa3iubl IpUPOIHBIX COSIUHEHUH KPEMHUS.

Konneknust crexna, KepaMHUKH, IIEMEHTA U U3JIEINN U3 HUX.

Komnekuus npoayKiiuy CUIMKATHON MTPOMBIIIIIEHHOCTH.

BuneodparmenTs! u cnaiiasl « [ Ipon3BOACTBO CTEKIIA U LIEMEHTAY.
Komnekuus «IIpupoHpie coeAMHEHUS] HEMETAIITIOBY.

BuneodparmenTs! u cnaiiapl « @pakiimoHHas ePEroHKa KUIKOTO BO3AyXa
Buneodparments! u ciaiinst «[lomydeHue Bogopoia, KUCIOPOIa U TaJIOTEHOB
ANEKTPOJUTUUECKUM CTIOCOOOM).

Mojenu anmnapatoB AJi1 NPOU3BOJCTBA CEPHOUN KHUCIOTHI.

Mojenp KUITSIIEro Caosl.

Mopens KOJIOHHBI CHHTE3a aMMHaKa.

BuneodparmenTs! u ciaiinbl «[Ipou3BoACTBO CEPHON KUCIOTHIY.
BuneodparmenTs! u ciaiinbl «[[pon3BoacTBO aMMuaKay.

Komnekuust «Coipb€ AJ1s HOJYYEHUSI CEPHOU KUCTOTHD.

JlaGopaTopHble ONBITHI

31. Pacno3naBaHue rajJloreHua-MOHOB.

32. KagecTBeHHbIE peaKUH Ha CYJIb(aT-MOHBI.

33. KauecTBeHHas peakiys Ha KAaTUOH aMMOHUS.

34. XuUMHYECKHE CBOMCTBA A30THOM KUCIIOTBHI, KaK JIEKTPOJIMUTA.

35. KagecTBeHHbIe peakiuy Ha GpocdaT-1oH.

36. IlomydeHue U CBOMCTBA YrOJIbHOW KUCIIOTHI.

37. KayectBeHHas peakiys Ha KapOOHAT-HOH.

38. IIpomyckaHue yrJIIEKUCIOTO ra3a 4epe3 pacTBOp CUIIMKATa HATPHUS.

IIpakTnyeckne padoTsl

2. M3y4yeHue CBOMCTB COJISTHOM KUCIIOTHIL.

3. M3y4yeHue CBOMCTB CEpHOM KUCIOTBHI.

4. IlomyueHue aMMHaKa U U3Yy4EHHUE €TO CBOMCTB.

5. Ilomy4eHue yrJIeKUCIIOro ra3a u U3y4eHHE €ro CBOMCTB.
MeraJibl M HX COeIMHEHUA

[Tonmoxenne meramnoB B Ilepuoauueckoii cucreme xumuueckux anemMeHtoB Jl. M. Menneneesa,
CTPOEHHE HX aTOMOB M KpPHUCTAIOB. Merajuinueckas CBSi3b M METAJUIMYECKas KPUCTAJUIMYECKas
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pemérka. du3nueckrue CBONCTBA METAJIJIOB: 3JIEKTPO- U TEIIONPOBOAHOCTh, OTPAKAIOLIAsl CIOCOOHOCTb,
IacTUYHOCTh. CruiaBbl YEPHBIE U LIBETHHIC.
Mertanibl Kak BOCCTAHOBUTENU. DJIEKTPOXUMHUUYECKUN psJl HAanpsbKeHui. B3auMoneiicTBue MeTamioB
HEMeTaJlJIaMH, OKCUAAMH, KUCIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.
CrtpoeHre aTOMOB M TIPOCTBIX BEUIECTB MICTIOYHBIX METAJIOB. 3aBUCHMOCTh (DU3MYECKUX U XUMUYECKUX
CBOWCTB IIEJOYHBIX METAJJIOB OT 3apsiAoB siaep UX aroMoB. OKCHUABI U THUAPOKCHIBI IICIOYHBIX
METaJUIOB, HMX TIOJIy4€HHE, CBOWCTBA, NMpPUMEHEHHE. BakHEHIIMe CONMM IIEeNOYHBIX METAIOB, HX
3HAYEHHE B )KMBOW U HEKUBOU MPHUPOJIEC U B )KU3HU YEIIOBEKA.
CrpoeHre aTOMOB W TIPOCTBIX BEIIECTB IMIEIOYHO3EMEIbHBIX METAJIOB. 3aBUCUMOCTh (PU3UYECCKHX U
XUMUYECKUX CBOMCTB WICJIOYHO3EMEIbHBIX METAJUIOB OT 3apsAIoB siaep uUX aroMoB. OKCHABI U
TUAPOKCHU/IBI IIEIIOYHO3EMENbHBIX METANIOB, WX IMOJIyd€HHE, CBOWCTBA M TNpUMEHEHHE. BaxHeiine
COJIM MIEIOYHO - 3€MENbHBIX METAJUIOB, UX 3HAUE€HHWE B MPHUPOJIEC M KHU3HU udenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJIBIIHSL.
XKéctkocTh BOJBI: BpeMeHHas U MocTostHHass. CrocoObl ycTpaHeHUs1 BpeMeHHOUM KECTKOCTH. CrocoOb
YCTpaHEHHUsS] TMOCTOSHHOW >KECTKOCTH. MouuThl. COENMHEHMS] AIIOMUHUS B TPHUPOJEC. XHUMUYECKHE
cBoiicTBa anmoMuHHUSA. OCOOEHHOCTH OKCHJA M THAPOKCHIA ATIOMUHHUS Kak aM(OTEpHBIX COETUHEHHH.
Baxneitmue conu anmomMunus (Xiopun, cyabdar).
OcoOenHoctu cTpoeHHsl atoma »kenes3a. JKeneso B mpupone. Baxueiimme pynsl xene3a. OKcUIbl U
ruapokcuabl xene3a(ll) u xenesa(Ill). Comu xeneza(ll) u xenesa(Ill). OGHapykeHHE NOHOB KaTHOHOB
JKene3a B pacTBOpeE. 3HAUCHUE COCTMHEHNH XKee3a.
Koppo3sus xumudeckast v 2JIEKTPOXUMUYECKAs. 3aliuTa METALIOB OT KOPPO3uU. MeTaitbl B IpUpoOie: B
CBOOOTHOM BHUJIE U B BUJIe coeuHeHu. [lonaTtue o metaurypruu. UEpHas v IBETHAST METAJUTYpPTHsl.
[Tupomerannyprus, ruAPOMETAILTYprus, sneKkTpomeramnyprus. Jlomennsiit npouecc. [lepepaboTka
YyryHa B CTajlb. JJIEKTPOJIU3 PaCIIaBOB.
JdemoHcTpauuu
e B3auMoielicTBue HaTpusl, JIUTUS U KAJIbIHS C BOJOM.
e ['opeHne HaTpusi, MarHus M keiie3a B KUCIOPOJE.
e Benblika TEpPMUTHOM CMECH.
e B3auMmoielicTBue cMecu MOPOILIKOB CEPBI U JKeJie3a, IMHKA U CEPHI.
e BzaumoielictBre amOMUHUS C KUCIOTAMMU, LIEJI0YaMU U BOJOM.
» BzaumoielictBre xkemne3a u Meu ¢ XJI0pOM.
e BzaumopelicTBue Meid ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KUCJIOTOM
(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).
o OKpacka IIaMeHu COEAMHEHHUSIMU IIEIIOYHBIX METAJIOB.
o OKpacka IIaMeHu COEAMHEHUSIMU MIETI0YHO3EMENBHBIX METAJIOB .
o ["amenue u3BecT BOJON.
o [lomydyenue xE€cTKOM BO/BI B3aUMOICUCTBUEM YIIJIEKUCIIOTO ra3a C U3BECTKOBOM BOJIOM.
e YcTpaHeHue BpeMeHHOM )KECTKOCTU KUTISTYCHUEM U I00aBKOI COIbI.
e YcTpaHeHHe MTOCTOSHHOM )KECTKOCTH T0OOABKOM COIBI.
e IOHWTHI ¥ IPUHIIMIT UX ACHCTBUSA (BUACOPPArMEHT).
o Kosnmekuust npupoAHbIX COETMHEHUN aTFOMHUHMUS.
e BuneodparmenTs! u cnaiiapl «OKCH]T ATFOMUHES U €70 MOAU(DUKAIIHI.
e Tlonydyenne aMpoTEpHOTO THAPOKCH A ATFOMUHHUSI U UCCIIEIOBAaHKE €r0 CBOMCTB.
o Komnekuus «XUMHU4YECKUE UCTOUHUKHU TOKa.
e Pe3ynpTaThl AMUTEIBLHOTO SKCIIEPUMEHTA M0 U3YUYEHUIO KOPPO3UH CTAJIbHBIX U3/ETUN B
3aBUCHMOCTH OT YCIIOBHI MPOLECCOB.
e Boccranosnenue menu u3 oxcuaa meau(1l) Bogopoaom.
e BuneodpparmenTs u crnaiiapl «[Ipou3BoACTBO YyryHa U CTATH.
e BuneodpparmenTs u cnaiiapl «3menust U3 4yryHa v CTaIm.
e BuneodpparmenTs u crnaiiapl «[Ipor3BOACTBO aTFOMUHUSY.
JlabopaTopHbIe ONbITHI
39. BsaumogeiicTBue xene3a ¢ pacTBopoM cynbdata menu(1l).
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40. IlonmyyeHHe U3BECTKOBOM BOJIbI M OTIBITHI C HEM.

41. Tlomyuenue ruapokcuaos xenesa(ll) u (111).

42. KauecTBEHHbIEC PEAaKIMU HA KATUOHBI JKeJle3a
IIpakTnuyeckne padoTsl

6. IlomydyeHue xecTKOM BOJbI U CLIOCOOBI €€ yCTpaHEHUSI.

7.  PemeHune 5KCIIEpMMEHTANIBHBIX 3a/1a4 110 Teme «MeTauiby.

XuMus M OKpyKamomas cpeaa
Crpoenue 3emiu: po, MaHTUs, 3€MHas KOpa, UX XUMUYECKUI coctas. JIutocdepa u eé
XUMUYECKU coctaB. Munepaisl. Pynbsl. Ocagounsie moposl. [lone3nsie uckonaempie. XMMAYECKUAN
coctaB ruipocdepsl. XUMUYIECKHI COCTaB aTMOCHEPHI.
HcTouHNKHM XMMHUYECKOTO 3arpsI3HEHUS OKpY Karollel cpefibl. [ 1o0anbHble 3KOJ0TrnYecKre npoOaeMbl
YeJI0BEYeCTBA: MAPHUKOBBINA AP (EKT, KUCIOTHBIE JOXKIH, 030HOBbIE IbIpbl. MeX1yHapoIHOE
COTPYIHHYECTBO B 00JaCTH OXPAHbI OKPYKAIOLIEH Cpeibl OT XUMUYECKOT0 3arpsi3HEeHUs. «3eIéHast
XUMHUSD.
JdemMoHcTpauuu
e BuneopparmenTs! u crnaiifpl «CtpoeHue 3eMin U €€ XUMUYECKUH COCTaB.
o Koyutekuust MUHEpaoB ¥ TOPHBIX TOPO/I.
o Komneknus «Pynpr meTanioy.
e BuneodparmenTs! u cnaiisl «I mobanbHbIe 3KOJIOrHUYECKUE MPOOIEMbI
YeJI0BEYECTBAY.
JlaGopaTopHble ONBITHI
43. H3ydeHue rpaHura.
O0001eHre 3HAHUI IO XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY roCyIapCTBEHHOMY IK3aMeHY
CrpoeHnue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XMMUYECKOT0 eMeHTa B [lepuonnueckoi

cucteMe. CTpoeHue BENIECTBA: XMMUYECKAs CBSI3b U KPUCTAIIMYECKUE PEMIETKH. 3aBUCUMOCTh CBOMCTB
00pa3oBaHHBIX DJIEMEHTAMH MPOCTHIX BENIECTB (METAIOB, HEMETAJUIOB, OJIArOPOIHBIX Ta30B) OT
MOJIOKEHHU 1eMeHTOB B [lepuonnueckoit cucreme. TUNOIOTHST HEOPraHUYECKUX BEIIECTB, JIEJIEHUE UX
Ha KJjaccel ¥ rpynisl. [IpeacraBurenu.
[Ipu3Haku u ycnoBUs IPOTEKAHNS XUMUYECKUX pEAKIUNA. TUIIONOrUs XUMHUYECKUX PEAKLUN 110
pa3IMYHbIM OcHOBaHMIM. Peakiyu noHHOro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMHUECKHE CBOMCTBA COJIE00pa3yIonInx
OKCHUJIOB, THJIPOKCUJIOB (OCHOBAHMM, KUCIOT U aM(DPOTEPHBIX THIPOKCUIIOB), COJICH.

Il1anupoBaHne yueOHOro MaTepuaa XuMus 8 Kiacc

Ne HaumenoBanue | Bcero M3 nnx KioueBbie Dopmbl

n/n TeMblI yacoB | [Ipak | Konrp BOCIIUTATEIbHbIE padoThI

TH4YeC | OJIbHBI 3aaun
KHe e

pabor | pador

bl bl

1 HavanbHbie 21 2 2 1.YcranoBnenue Kondepenuu
TOHATHS U 3aKOHBI TOBEPUTETHHBIX s, CEMUHap,
XUMHH OTHOIICHUI MEXy JEeKIHS,

2 Baxneitmme 18 3 1 YUUTEIIEM U €TO cobecenoBaH
MPEICTaBUTENH YYCHUKaMH, ue,
HEOpPraHU4ecKux CIOCOOCTBYIOIINX KOHCYJIbTAIH
BEIIECTB. HO3UTHBHOMY o,
KonnuectBeHHbIe BOCIPUATHIO 71a00paTOPHO




OTHOILIICHUA B
XNUMHUHN

OCHOBHBIE KJIACCBI
HEOPraHHYECKUX
COeIUHEHUN

10

[Tepuoanueckuii
3aKOH u
[Iepuognueckas
cucremMa
XUMHUYECKUX
anementoB . H.
MenneneeBa "
CTPOEHHE aToOMa

XnMuueckas
CBSI3b.
OKHUCIUTEIBHO -
BOCCTAaHOBUTEILH
bIC pPEaKITUU

11

HUroro

68

yUYalMMuUcCs
TpeOOBaHUH U TPOCHO
YUUTES, IPUBJIEUEHUIO
WX BHUMaHHUS K
o0cyX/1aeMoii Ha ypoKe
uHpOpManuy,
AKTUBH3AINH UX
II03HABATEJIBHOU
JESITEIbHOCTH.
2.®opmMupoBaHUe
HAy4YHO MPaBUIIBHBIX
OTHOILIEHHUH K IIPUPOJIE,
00111eCTBY, TPYLY,
3/10POBBIO.

3. [Ipumenenue Ha
YpOKE UHTEPAKTHUBHBIX
¢dopM paboThI
yUalIuXCs:
UHTEIJJIEKTyalIbHBIX
Urp, FPyNIoBON
paboThl UM paboTHI B
napax, KOTopble y4ar
IIKOJIbHUKOB
KOMaHIHOW paboTe 1
B3aUMOJCUCTBHUIO C
JPYTUMHU JETHMHU.

4 IlpuBnedeHue
BHUMAaHUS IIKOJILHUKOB
K LIEGHHOCTHOMY
aCMeKTy U3y4aeMbIX Ha
YpOKax siBJICHHH,
OpraHu3aIus ux
paboThI ¢ oJIy4aeMoin
Ha YPOKE COI[MAIbHO
3HAYUMOU
uHpopmaruei -
WHUIUUPOBAHUE €€
oOcyxaeHus,
BBICKA3bIBaHUS
YUYaIIMMUCS CBOETO
MHEHUS TI0 €€ TIOBO/TY,
BBIPAOOTKHU CBOETO K
HEWOTHOILIECHHUS.

5 Ucnons3oBanue
BOCITUTATENHHBIX
BO3MOKHOCTEN
COJZIEpP>KAHHUS

y4eOHOTO MpeaMeTa
qyepe3 JEMOHCTPALUIo
JETSIM TIPUMEPOB
MPABIIBHOTO
OTHOILIEHHUSI K IPUPOJIE

paKTUYecKa
1 paboTa.

['pynmoBeie
(bopMbI
00y4eHUSI:
IpyIIoBast
paborta Ha
YPOKe,
IPyIHIIOBOI
1a00paTOPHBI
1 IPaKTUKYM,
TpyNIOBbIE
TBOpUYECKHE
3aJJaHus.

NunuBuyan
bHBIE POPMBI
paboTHI B
KJjlacce u
noma: pabota
c
JIUTEPATYypOil
WIH
AIIEKTPOHHBI
MU
HMCTOYHUKAMU
nHpopmarun
:
MUCbMEHHbBIE
yIpaxxHEHUS,
BBITIOJTHEHHE
WHAUBUAYab
HBIX 3aJ[aHUS
c
UCIOJIb30BaH
neMUKT
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IInanupoBanue yueOHOro MaTepuaa xumus 9 kiace

Bceero | IIpak | Kont
Ne | Hamvenopamme | HCOP | THUEC | POIb
i TeMBI KHe Hble | KiiroueBble BocniuTaTe1bHbIE ®opmbl
pador | padot | 3agaumn padoThbI
bl bl
1 [ToBTOpEHUE N ) 1 1.YcranoBnenue Kondepenuus,
00001IeHNe JOBEPUTEITHHBIX CceMUHap,
CBEJICHUH 110 OTHOILLIEHUW MEXy YUUTEIIEM | JICKIUS,
Kypcy 8 kiacca. U €r0 YUCHHUKaMHU, cobecenoBanue,
XUMHYECKHE CIOCOOCTBYIOIINX KOHCYJIbTaIIUs,
peakiumn MO3UTUBHOMY BOCIIPUSTHIO nabopaTopHo-

2 | Xumuieckue 10 1 1 yYalMucs TpeOoBaHUN U MpaKTUYeCcKast
peakuuu B MpoChO yuuTers, pabora.
pacTBopax MIPUBJICYCHUIO UX BHUMAHUS K

3 | Hemeramnsl u ux 25 4 1 o0cyX/1aeMOi Ha ypoKe ['pynmoBeie
COCTMHECHUS uH(pOpMalMHY, aKTUBU3ALUU UX | (POPMBI

4 | MeTaJuibl U UX 17 2 1 IIO3HaBaTeIbHOU 00yJeHMUSI:
COEJIMHEHUS JeSITEIbHOCTH. TpYIIoBas

5 | Xumusg u 2 2.@opMHUPOBAHHUE HAYTHO paborta Ha
OKpY’KAIOIIast MPABWJIbHBIX OTHOIIEHUH K ypoKe,
cpena npupojie, 00IIeCTBY, TPYIY, IpYIIOBOI

6 | O606meH e 7 1 3JI0POBBIO. n1abopaTopHbI
SHAHMH 10 XUMHH 3. [IpumeHeHne Ha ypoke MPaAKTUKYM,
3a KYPC OCHOBHOI MHTEPAKTUBHBIX (JOPM pabOThl | FPYIIIOBBIC
TITKOJTBL. YYAIUXCS: NHTEJUIEKTYAIbHBIX | TBOPYECKUE
[TOAroTOBKA K Urp, TPYIIOBOIl pabOThI WIH 3aaHusl.
OCHOBHOMY paboThI B Mapax, KOTOPbIE ydar
FOCYLAPCTBEHHOMY IIKOJIbHUKOB KOMaHIHON NuauBuayanbx
sx3ameny (OI'D) paboTe 1 B3aUMOJICHCTBUIO C bie (OPMBI
HToro 68 7 5 JIPYTUMH JETHMHU. paboThI B

4 TlpuBnevyeHre BHUMaHUS KJIacce U JoMa:
IIKOJIbHUKOB K IIEHHOCTHOMY pabota c
aCIEKTy M3y4aeMbIX Ha ypOKax | JHUTepaTypoi
SBIIGHUH, OpraHu3alus ux WIH
paboThI ¢ oTy4aeMoin Ha AIIEKTPOHHBIMU
YpOKe COIMAIbHO 3HAUUMO MCTOYHUKAMU
uHpopmaluein - nHpopMaruy,
WHUIIUUPOBAHUE €€ MUChbMEHHbBIE
00CYXJIEHUS, BBICKa3bIBAHHS yIpaxxHEHUS,
YYaIllMMHCS] CBOETO MHEHHSI 110 BBITIOJTHEHHE
ee MOBOJTy, BBIpaOOTKH CBOETO | WHAWBHIYAIbH
K HEMOTHOIIEHHUSI. BIX 3a/IaHUS C
5 Ucnons3oBanue HCTIOJIb30BAHUE
BOCIIUTATEIBHBIX MUKT
BO3MOXHOCTEHN COAepKaHUI

y4eOHOTO MpeMeTa yepes

JEMOHCTPALUIO JETSIM

MIPUMEPOB MPABUIBHOTO

OTHOILIEHHUSI K IPUPOJIE
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[Ipunoxxenue

KaJ'ICHIlapHO-TeMaTI/I‘IECKOC IVIAHUPOBAHUEC YPOKOB XUMHUH

8 kaace 2021-2021 yu. roa

Ne | Tema ypoka Kon | IIma | [dara IIpumeyanue
1/ WYeC | HUPY | IPOBEN
II TBO | eMas | eHHus
yaco | mata | pakTug
B MIPOB | €CKH
eJicH
Hst
HavanbHble NOHATHS U 3aKOHBI XUMUH (21 4)
1. | Ilpeamer xumun. Ponbs Xumuu B )KU3HU 04.09
yeraoBeKa
2. | MeToapl M3y4eHUs XUMUHU 05.09
3. | ArperaTHbie COCTOSIHUS BEIIECTB 11.09
4. | TlpakTmueckas padoTa 1 "3HaKOMCTBO C 12.09
J1a00paTOPHBIM 000pyI0OBaHUEM"
5. | [Ipaktuueckas padota Ne 2 "HabmroneHue 3a 18.09
ropsimien ceevon”
6. | ®usnyeckue IBJICHUSA B XUMUU 19.09
7. | Ilpaktnueckas padota Ne 3 "Ananm3 noussl” 25.09
8. | ATOMHO-MOJIEKYJISIPHOE YUCHHE. 26.09
XUMHYECKUE DIIEMEHTBI
9. | 3HaKKM XMMHUYECKHUX DJIEMEHTOB. 02.10
ITepuognueckas Tabnuna [[.M. MenneneeBa
10.| 3HaKU XUMHUYECKUX JIEMEHTOB.
ITepuognueckas Tabnuna [[.M. Menneneesa
11. | Xumuueckue GhopmyInbl 09.10
12.| Xumnueckue GopMyIisl 10.10
13.| BaneHTHOCTB 16.10
14.| BaneHTHOCTD 17.10
15. | XumMuueckne peakiuu 23.10
16. | 3akoH coXpaHEHHUsT MacChl BEIIECTB. 24.10
XUMUYECKUE YpaBHEHHUSI.
17.| 3akoH coxpaHEHUsI MacChl BEIIECTB. 30.10
XUMUYECKUE YpaBHEHHUSI.
18.| Tumbl XUMHUYECKIX PEaKIIHi 31.10
19.| Tumbl XUMHUYECKIX PEAKIIHIA 13.11
20. | IToBTOpeHue u 000OIIECHIE TEMBI 14.11
"HagannHbIe MOHATHS U 3aKOHBI XUMHH"
21.| KontpospHas pabota 1 "HauanbHble HOHATHSA 20.11
M 3aKOHBI XUMHH"

Ba:xHelmme NPEACTABUTEC/IN HCOPraHU4eCKMX BEIICCTB. KoanuyecTBeHHbIE€ OTHOILIEHHUS B

xumuu (174)

22. \ Bo3ayx u ero coctas

| 21.11
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23.| Kucnopon 27.11

24.| Ipaktuueckas padora Ne4 "Ilonydenue, 28.11
coOupaHue U pacro3HOBaHUE KUCIOpoaa"

25.| Oxkcuppl 04.12

26.| Bomopon 05.12

27.| Ipakruyeckas padora Ne5 "[lonmydenue, 11.12
coOupaHue U pacro3HOoBaHUE Bojopoa"

28.| Kucnotsr 12.12

29.| Comu 18.12

30. | KonmuecTBo BemecTBa 19.12

31.| MonspHbIii 00beM Ta30B 25.12

32.| PacdeTsl M0 XMMHYECKHM YPaBHEHUSIM 26.12

33.| PacdeTsl M0 XMMHYECKIM YpaBHEHHUSIM 15.01

34.| Boma. OcHoBaHus 16.01

35.| PacTBoprl. MaccoBasi o7 pacTBOPEHHOTO 22.01
BEIECTBA.

36. | IIpaktuueckass padora Ne6 "IlpuroroBicHue 23.01
pactBopa C 3aJaHHOM MaccOBOM JoJeHn
pacTBOPEHHOTO BelIECTBA"

37.| Ob6o0ImeHre U cucTeMaTU3aIus 3HAHUH T10 30.01
TeMe «BaxxHelmue mpeacTaBuTeNN
HEOpPraHWYeCKUX BENEeCTB"

38.| KontposbHas padota No2 mo Teme 05.02
«Baxnenmue npeacTaBUTENN
HEOpPraHWYECKUX BEMIECTB"

OCHOBHBbIE KJIACChI HEOPraHudecKux coequHeHui (10 v)

39. | Okcua, ux KaacCupUKAIUI U XUMUICCKUE 12.02
CBOWCTBA.

40.| OcHoBaHus, MX KJIaccuPpuKanus u 13.02
XMMHYECKHE CBOMCTBA.

41.| Kucnotsl, ux KiaccuUKaus 1 XUMUYECKUC 19.02
CBOWCTBA.

42.| Kucnotsl, ux KiaccuuKanus 1 XUMUYECKUE 20.02
CBOWCTBA.

43.| Conu, ux knaccupukanus 1 XUMUYECKUE 26.02
cBoricTBa"

44.| Conu, ux knaccupukanus 1 XuMUYECKUE 27.02
cBoricTBa"

45. | I'eneTnyeckas CBSI3b MEXAY KilaccaMu 04.03
HEOPraHMYECKUX BEIEeCTB

46. | IIpakTuueckas padota Ne7 "Pemenue 05.03
SKCIIEpUMEHTAJIbHBIX 3a7a4".

47.| O0600I1IeHE U cCUCTEMATH3alU 3HAHUH 110 11.03
Teme «OCHOBHBIE KJIACCHI HEOPTaHUUECKUX
COCIMHEHUIN»

48.| KonTtponbHas padota Ne3 mo teme 12.03

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

Ilepuoanyeckuii 3axoH U Ilepuoanyeckas cucrema xuMmn4yeckux sJjiemenros /1. H.
MenaeJsieeBa u cTpoeHue aroma(84)

49.| EcTecTBenHBIe ceMelicTBA XMMIYECKHX

| [1803 | |
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2J1IeMEHTOB. AM(OTEPHOCTB.

50.| OtkpsiTHE Iepuoandeckoro 3akona J{. M. 19.03
MeHeneeBsiM

51.| OcHOBHBbIE CBE/IEHUS O CTPOCHHUHU aTOMa 01.04

52.| CtpoeHue 2JIeKTPOHHBIX 000JI0YEK AaTOMOB 02.04

53.| CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 08.04

94. | [lepuoaunueckasi cuCTeEMa XUMHUYECKUX 09.04
anemenToB [[.1. MeHnieneena

55. | XapakTepucTuka XUMUUYECKOTO 3JIEMEHTA 110 15.04
€T0 MOJIOKEHUIO B IEPHOANYECKON CHCTEME

56.| XapakrepucTHKa XUMUIECKOTO JIEMEHTA T10 16.04

€ro IIOJIOKCHHIO B HepPIOJIH‘ICCKOfI CHCTEMCEC

57.| 3nauenue [lepronnueckoro 3akoHa u
[Tepuomnueckont cucremsl .M. Menpaeneena

XumMuueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€aknumn (11 ‘-l)

58.| MouHass xXuMHu4deckasi CBsI3b 22.04
59. | KoBaieHTHast XUMHYECKAs CBA3b. 23.04
KoBasnieHTHas HeToJIsIpHAst XAMUYIECKasl CBA3b.
60.| KoBaneHTHas moJIsipHAst XHMUYECKas CBSI3b 29.04
61.| MeTtamnueckass XUMUYECKasi CBSI3b 30.04
62.| CreneHs OKMCIEHUS 06.05
63.| OKUCIHTETHLHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 07.05
64.| O0o01IEenre U cucTeMaTH3ays 3HAHNUH 110 13.05

temaM «llepuoauueckuit 3aKkoH 1
[Tepuoaudeckas cucTeMa XUMHYECKUX
3JIEMEHTOB"

65. | KonrponbHas padoTta Ne4 o temam 14.05
«Tepnognmueckuii 3axkoH u [lepronnueckas
cUCTEMa XUMHUYECKUX DJIIEMEHTOB "

66.| O0o0meHne u cucTeMaTu3alus Marepuana 8 20.05
KJjacca

67.| O6o0meHne u cucTeMaTu3alus Marepuana 8 22.05
KJjacca

68.| O6o0meHne u cucTeMaTu3alus Marepuana 8 27.05
KJjacca

KanenaapHo-temaTuiyeckoe mjiaHupoBaHue XuMus 9 kiace

Ne | Tema ypoka Kon | IIna | Jara [Ipumeuanue
1/ W4ec | HUp | MpoBe
Il TBO | yeM | eHusd
qaco | as dakTuy
B JlaTa | €CKH
po
BEJE
HUS
IloBTOpeHue u 00001IeHNE CBeIeHUH 10 Kypcy 8 kiacca. XuMu4ecKkue peakuuu (S 4)
1. | Knaccudukarmst HEOpraHM4ecKuX BEIIECTB U
X HOMEHKJIaTypa




Knaccugukanus XuMHUECKUX peakuuii o
pa3JIMYHBIM OCHOBAHUSIM

w

Bxonnast quarnoctudeckas pabora

&

IToHATHE O CKOPOCTU XMMHUYECKON PEAKLUH.

Karanus

XuMnuyeckue peakunu B pacrpopax (10 u)

DIEeKTPOTUTHYECKAs
JICCOTHALIUS

OcCHOBHBIE TIOJIOKEHUS TEOPUU
anekTposautTryeckoil nucconuanuu (TO/])

XIMHUYECKHe CBOMCTBA KUCIIOT B cBeTe TO/]

X¥MHUYeCKre CBOMCTBA KUCIIOT B cBeTe TO]]

10.

XMMHYECKHUE CBOWCTBA OCHOBAHHU B CBETE
T€OPUH AJIEKTPOJUTUYECKON AUCCOIUALINUI

11.

XMMHYECKHE CBOWMCTBA COJIEN B CBETE TEOPUH
PIIEKTPOJUTHYECKON JUCCOLMALINHI

12.

[TonsiTe o ruapon3e coJe

13.

IL.p. Ne 1. Pemenue skciepuMeHTaIbHBIX
3aJa4 1o TeMe «JIEKTPOIUTHIECKas
U CCOLIMALIUS

14.

O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
TeMe «XMMHUYECKHE PEAKIIMK B paCTBOpaxX
AJIEKTPOJIUTORBY

15.

K.p.Ne 1 mo TemMe «XumMuyecKre peakiiuu B
pacTBOpax dIEKTPOTUTOBY

HemeTanbl U ux coeauHenus (25 4)

16.

OO6m1ast XxapaKTepuCTUKA
HEMETaJJIOB

17.

Obmas
XapakTepucTuka 3eMeHToB VIIA rpynmnel —
raJIOTeHOB

18.

COCI[I/IHGHI/IH raJJOrcHOB

19.

[L.p.No 2. «M3ydyeHue CBOMCTB COISTHOM
KHCIIOTBD)

20.

OO6mas xapaktepucTuka 3neMeHToB VI A -
xanpKkoreHoB. Cepa

21.

CepoBo1opo1 U Cyb(uIbI

22.

KI/ICJ'IOpOI[HbIe COCIMHCHUA CCPBI

23.

I[IL.p. Ne 3. «M3yuyeHue CBOHCTB CEpHOU
KHCIIOTBD)

24,

Oomas
XapaKTEePUCTHKA XUMUYECKUX IEMEHTOB VA
rpynnsl. A30T

25.

Ammvuak. Cosii aMMOHUS

26.

[L.p.Ne 4 «JlomyueHne aMMHaKka U U3y4eHUe
€r0 CBOMCTB»

217.

Kucnopoacozaep:arue coeTMHEHNS a30Ta

28.

Kucnopoacoaepikaiyie cCoeIMHEHUs a30Ta

29.

®Docdop u ero coenuHEeHUS

30.

Oo01as
XapaKTepUCTHKa AeMeHToB IV A- rpynmsl.

20



Yraepon

31.

Kucnopoacoaepxkaiye coeiMHEHUS
yriepoja

32.

[Lp. Ne 5. «IlonydyeHue yriaekucioro raza u
W3yYECHHUE €r0 CBOMCTB)

33.

YTr11€BO10PO 1B

34.

Kucnopoacoaepxarue OpraHuYeCcKue
COCANHCHUA

35.

Kpemuuii u ero coequHeHns

36.

Cunukaraas
ITPOMBIIIJICHHOCTh

37.

[Tony4yenue HeMeTaIoB

38.

[TosydeHne BaKHEHIINX
XHMUYECKUX COCTUHECHHI

39.

0O0006menue mo teme «Hemerauisl 1 ux
COETUHEHUD)

40.

K.p. Ne2 1o Teme: «HemeTamnbsl u ux
COCIUHCHU S

Metajuibl 1 ux coequnenus (17 4)

41.

[Tonoxxenne metaios B [leproanueckoi
CHUCTEME, CTPOEHUE ATOMOB M KPUCTAJIJIOB

42.

OO01IMe XUMHYECKUE CBOIICTBA METAJLIOB

43.

OO6m1ast XxapaKTepuCTUKa
[IETTOYHBIX METAJUIOB

44,

OO6mrast XxapakTepucTuKa
MIEJIOYHBIX METAJUIOB

45.

OO6m1ast XxapaKTepuCTUKA
[IETT0YHO3EMEITbHBIX
METaJUIOB

46.

OO1as XxapakTepucTuKa
IEJIOYHO3EMETIbHBIX
METaJJIOB

47.

KécTrocTh BOJBI M cIOCOOBI €€ yCTpaHEHUS

48.

[L.p.No 6. «Ilosydenue xKecTKOM BOJBI U
crocoObl e€ YCTpaHEHUS

49,

AJTIOMUHHHM U €r0 COEIUHEHUA

50.

DKeeso

51,

COQE[I/IHCHI/ISI KCJIC3a

52.

[L.p. No 7 «Pewmienue
PKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«MeTamibl

53.

Koppo3us MeTamioB U CHOCOOBI 3aIUTHI OT
Heé

54.

MeTasibl B IPUPOJIE.

55.

[TonsiTue 0 MeTaTypruu

56.

O0001uieHue 3Hanuii o teMe «MeTtayuibl»

57.

KonTtponpHas padot 3 o teme «MeTaymb»

XuMHA M OKpYKawmas cpeaa (2 4)

58.

XyuMu4deckas opranu3anus MjiIaHCThbI 3emMis

59.

Oxpana

oxpyxca}omeﬁ CpCAbl OT XUMHWYCCKOT'O
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barpsi3uenus | | | |
O0o00menne 3HaHNH 10 XMMHH 32 KYPC OCHOBHOM mKoJbl. [Togroroska k OcHoBHOMY

roCcy1apCcTBeHHOMY JK3aMeHy
(OI'3) (7 9)

60. BemecTBa

61. Xumuueckue peakuuu

62./0OcHOBBI

HEOpraHUYECKOM

XUMHUHU

63.|OcHOBBI

HEOpraHU4YEeCKOM

XUMUAN

64. [ToBTOpeHue n 0000IIEHHE TTO0 TEME.
[ToaroroBka K KOHTPOJBLHOW paboTe

65. Kontpomnsaas padotaNe4 «torosas mo Kypcy
OCHOBHOM IIIKOJIBD)

66. |AHaM3 KOHTPOJIBHOM padoTel. [ToaBeneHne
MTOTOB TOJA.

PesepBHOE Bpems

IIpoexkTHas 1esATEJBLHOCTDH 8 Ki1acc

IIpumepHbIe TEMBI NPOEKTHBIX PA0OT

1.CrtocoOsbI pa3aeneHust CMeceil ,lIpUMEHsIEMbIE B OBITY .

2.MccnenoBanus BOAOMPOBOAHON BOBI(ISI TOPOJICKUX IIKOJ) U yAyYIIEHUE Ka4yeCTBa BOJIbI

3.McnenoBanue BObI U3 PA3TUYHBIX IPUPOAHBIX UCTOUYHUKOB (JUIs1 CETLCKUX IIKOJ) U yAyYlIeHHe KauecTBa
BOJIBI .

4.VicnenoBaHUs YUIICOB U BbIPaOOTKA PEKOMEH/IAINI M0 UX UCIOJB30BAaHUIO B KAUECTBE MPOAYKTOB
MUTaHUSL.

5. XUMHYECKUE CIOKEThI B HAy4HO-(aHTACTUYECKUX MTPOU3BEACHUSIX.

6.XUMHUYECKUE CIOKEThI B IPOU3BEICHUSIX PYCCKOM KIACCUYECKOH JINTEPATYpHI

7.1lpumeHeHe TEMIIEPHBIX KPACOK B MPOU3BEICHUSIX U3BECTHBIX XYAO0KHUKOB U UX U3TOTOBJICHHUE.

8.IIpupoaHble BelecTBa U MaTepHallbl U UX MPUMEHEHUS B UICKYCCTBE.

9.Xumus,kak ocHOBa pU3NYECKOM reorpaduu.

10.Xumuueckue ynoOopeHus 1 UX UCTIOJIb30BaHUE B TUAPOTIOHUKE.

11.KucnoTsl B Ipupoie U goMa.

12.0Oxcunipl B mpUpoie U JoMa.

13.Conu B HEXUBOU IPUPOLE.

14.Conu B uBOI IpUpPOAE.

15.Xemodmius u xeMo(poOus : apryMeHTHI U (PaKThI.

IIpoexkTHAas 1eATEIBHOCTH 9 KJIace
1.Ilepeoauuecknii 3akoH u Ileproandeckas cucrema B ydeOHMKaX Pa3IHMUHBIX CTPAH.
2.»IlepeoauueckoMy 3aKOHYy Oyayllee HE IPO3UT Pa3pyILIEHUEM. ..»
3.AI0TpONUs METAIIOB.
4.AmdopHbIe BelllecTBa U MaTepualsl B IPUPOJIE, TEXHUKE U OBITY.
5.MuHepaiibl U rOpHbIE TOPO/Ibl KAK OCHOB JINTOC(EPHI.
6.MccnenoBanue ;xECTKOCTU BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.
7.0Kcuabl ¥ CONMM KaK CTPOUTEIbHbIE MATEPUAIIBL.
8.MHoroiaukuil KapOOHAT KaJIbLKs: B IPUPOAE ,IPOMBIIITICHHOCTH U OBITY.
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9.BupryanbHO€ MOAETUPOBAHNE PAINYHBIX XUMUUECKUX IIPOU3BOJICTB.

10.MccenoBanne TyaJleTHOTO MbLJIA Pa3JIMYHBIX TOPIOBBIX MAPOK.

11.MccnenoBanue (pakTOpoB OKPYXKAIOIIEH CpeIbl, BIUSIONIMX Ha KOPPO3HUIO METAIUIOB ;CIIOCOOBI 3aIIUTHI OT
KOPPO3HUH.

12.bnaropoiHbie HE 3HAUUT UHEPTHBIE.

13. Merasibl Kak Matepuai s IpOU3BOACTBA IPOU3BEIECHUN UCKYCCTBA.

14.Ponp MeTamioB B UCTOPUU YETTOBEUECKOM ITUBUITU3AIINH.

15.PernonanbHO€ CHIIMKATHOE MMPOU3BOJICTBO.
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