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IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa XUMHSA
[IpenMeTHBIE pe3yIbTaThl M3YUEHUSI XUMHUH JTOJIKHBI OTPAXKaTh:

1) dopmupoBanue mepBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEICTABICHUN O BEUIECTBAX, UX MPEBPANICHHUSIX U MPAKTHYECKOM NMPUMEHCHUU;
OBJIAJICHUE MOHATUHUHBIM aNapaTOM U CUMBOJIMYECKUM SI3IKOM XUMUU;

2) oco3HaHWe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKUX MPEBpAICHUN
HEOPraHUYECKHX M OPTaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHH )KMBOW M HEXXMBOUM IIPUPOJIBI; YTIIyOJeHNEe MPEACTaBICHUN 0 MaTePHAIIbHOM
€MHCTBE MHUPA;

3) oBiameHHEe OCHOBAMH XHWMHUYECKOW TPaMOTHOCTH: CIIOCOOHOCTBIO aHAJM3UPOBATh W OOBEKTHBHO OIICHUBATH >KM3HCHHBIE CHUTYallUH,
CBSI3aHHBIC C XMMHEH, HaBBIKAMHM O€30MacHOr0 OOpallleHUs C BEIIeCTBAMH, HCIIOIh3yEeMBIMU B TOBCEIHEBHOHN JKU3HM, YMCHHEM aHAIU3UPOBATH H
IUTAHUPOBATh SKOJOTHYECKH 0€30MacHOe MOBEICHUE B LIEISX COXPAHEHHS 30POBbs U OKPYIKAIOIIEH Cpeibl;

4) popmupoBaHUEe YMEHU yCTAaHABIUBATE CBSA3H MEXIY PEAbHO HAOIIOAAEMBIMU XUMHYECKUMU SIBIICHUSMH U IPOIIECCAMU, IPOUCXOISITUMU B
MUKPOMHUpPE, OOBSCHATh MPUYMHBI MHOTOOOpA3Hs BEIIECTB, 3aBUCMMOCTh MX CBOMCTB OT COCTaBa M CTPOCHUs, a TAK)KE 3aBUCHMOCTH MPHUMCHEHHUS
BCILIECTB OT UX CBOMCTB;

5) npuoOpeTeHHe OmbITa HCIOJB30BAHUS PA3IMYHBIX METOAOB M3YUYEHMs BEUISCTB: HAONIOACHUSA 33 WX MPEBPALICHUSMU NpPU MPOBEACHHUU
HECJIOKHBIX XUMUYIECKUX IKCIIEPHUMEHTOB C HCIIOIB30BaHUEM JTa0OPATOPHOTO 000PYI0BaHUS U TIPHOOPOB;

6) dbopMupoBaHME TPEICTABICHUI O 3HAYEHHUH XUMHUYECKOW HAyKH B PEIICHUH COBPEMEHHBIX JKOJOTMYECKUX IMpOOJIeM, B TOM YHUCIE B
MIPEIOTBPAICHIH TEXHOTCHHBIX M SKOJIOTHUECKHUX KaTacTpod;

BbINYCKHUK HAYYUTCS:

OTIpEeAEIATh TUI XUMHUYECKUX PEaKIIHii;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUil;

coOoaTh MmpaBuiia 6€30MacHoN paboThl IPU MPOBEICHUH ONBITOB;

M0JIb30BaThCs J1aOOPATOPHBIM 000PYIOBAHUEM U MTOCY10H;

BBIUUCIIATh KOJMYECTBO, 00BbEM HIIM MACCY BEIIECTBA 10 KOJUYECTBY, 00bEMY, Macce PeareHTOB UM MPOAYKTOB PEaKIUH;

pacKpbIBaTh CMBICI OHATUH «TEMI0BOH 3((HeKT peakum», «MOJISIPHBIA 00beM»;

XapakTepu3oBaTh (U3NYECKHEe M XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIECTB: OKCHMJIOB, KHCIOT, OCHOBaHHIA,

COJIeH;

ONPEAEIISTh MPUHAIECKHOCTD BEIIECTB K OMPEACICHHOMY KIIaCCy COSUHECHUI;

COCTaBJIATH (GOPMYIIBI HEOPTAaHUYECKUX COSTUHEHUN U3YyUYEHHBIX KJIACCOB;

MIPOBOJUTH OIBITHI, TOATBEPKAAKOIINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIIACCOB HEOPTAaHUYECKUX BELIECTB;
pacIro3HaBaTh ONBITHBIM IIyTEM PACTBOPOB KUCJIOT U IIEJIIOYEN 110 U3MEHEHUIO OKPACKHA UHAUKATOPA;
XapakTepHU30BaTh B3aUMOCBS3b MEXKIY KJIACCaMU HEOPTaHUYECKUX COCAUHEHUM;

PacKpbIBaTh CMBICII IOHATHI: «XUMUUYECKAs CBA3bY, «AJEKTPOOTPULIATEIIBHOCTDY;

XapaKkTepu30BaTh 3aBUCUMOCTD (DU3MYECKUX CBOMCTB BEUIECTB OT THMA KPUCTALUTUIECKON PEIIETKY;



® OIpEaeIATh BUJ XUMUYECKOH CBA3M B HEOPraHUUECKUX COECMHEHUSAX;
e 1300pa)kaThb CXEMBI CTPOCHHUS MOJIEKYJ BELIECTB, 00pa30BaHHBIX PA3HBIMH BUJAMU XUMUYECKHUX CBSI3€H;
® DACKpbIBaThb CMBICI IOHATHH «UOH», «KATHOH», «AHHOH», <«AIEKTPOJIUTBD», «HEIIEKTPOIUTBD), «3JIEKTPOJUTHUECKAs JUCCOLUALU»,
«OKHUCJIUTEIIbY», «CTENIEHb OKUCICHUSD «BOCCTAHOBUTEIbY, «OKUCIIEHUE, «BOCCTAHOBIICHUEY,
® OIIPENeIIATh CTENIEHb OKUCIIEHHUS aTOMa 3JIEMEHTA B COE/IMHEHUH;
® pPacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUUECKON TUCCOLUALINH;
® COCTaBJIATh YPABHEHUS JIEKTPOJUTHUECKON AUCCOLMALIMH KUCIIOT, LIeJI0UYe, CoIel;
OOBSICHATB CYIIHOCTb IIPOLIECCa IIEKTPOJUTHUECKON AUCCOLMALMM U PEAKLIMI HOHHOTO OOMEHa;
COCTABIISATH TOJIHBIE U COKpAIllEHHbIC HOHHBIC YPaBHEHUS peakiuu oOMeHa;
OIIpEAEIATh BO3MOKHOCTD IIPOTEKAHMSI pEaKluii HOHHOTO OOMEHa;
IIPOBOAUTDH PEAKILUU, IOATBEPHKAAIOIINE KaYECTBEHHBIN COCTAB PA3IIMYHBIX BEILIECTB;
OIIpEEIATh OKUCIIUTEND U BOCCTAHOBUTEID;
COCTaBJISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA;
Ha3bIBaTh (PAaKTOPHI, BIUSAIOUINE HA CKOPOCTh XUMHUYECKON pPeaKny;
KJ1accu(UIUpPOBaTh XMMUYECKHE PEAKLIUU 110 PA3IMYHBIM IPU3HAKAM;
XapaKTepu30BaTh B3aMMOCBSI3b MEX/y COCTaBOM, CTPOCHUEM M CBOIICTBAMU HEMETAJIJIOB;
IIPOBOJIUTH ONBITHI IO MOIYYEHHUIO, COOUPAHUIO U U3YYEHHUIO XMMUYECKHX CBOMCTB ra3000pa3HbIX BELIECTB: YIIEKUCIOro ra3a, aMMHaKa;
pacrio3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HOIo BEIECTBA: YIIIEKHUCIbIN Ta3 U aMMHUAK;
XapaKTepu30BaTh B3aUMOCBSI3b MEX/1Yy COCTaBOM, CTPOCHHEM M CBOIICTBaAMHU METAILJIOB;
e Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO UX (opMyJie: METaH, 3TaH, 3TUJIEH, METaHOJI, TAHOJI, TTIUIEPHH, YKCYCHAs KUCI0Ta, aMUHOYKCYCHast
KHCJIOTa, CTEAPUHOBAs KUCJIOTA, OJIECMHOBAs KUCIIOTA, IJIFOK03a;
® OILICHUBAThH BIMSHUE XUMUYECKOTO 3arPsI3HEHUS OKPYXKAKOIIEH cpelibl Ha OpraHU3M 4eJIOBEKa;
® TPaMOTHO OOpAIaThCs C BEIIECTBAMH B TOBCEJHEBHOM KU3HU
® ONpEACNATh BO3MOXKHOCTb IPOTEKAHUS PEAKLUN HEKOTOPBIX IPEACTABUTEICH OpPraHMYECKHUX BELIECTB C KHCIOPOAOM, BOIOPOJIOM,
MeTaJlJlaMi, OCHOBaHMSIMH, FaJIOT€HaMHU.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

® BbLIABHUIaTb W HNPOBEPATH SKCICPUMCHTAJIBHO THIIOTE3bI O XUMHWYCCKUX CBOMCTBax BCIICCTB Ha OCHOBC HUX COCTaBa M CTPOCHUA, HX
CIIOCOOHOCTHU BCTYIIATh B XUMHWYCCKHUEC PCAKIINH, O XaPAKTCPEC U MMPOAYKTAX PAZJINIHBIX XUMHUYCCKUX peaKHHﬁ;

® XAapaKTCpU30BaTb BCHICCTBA II0 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh MPUYUHHO-CJICACTBCHHLIC CBA3U MCXKAY IAaHHBIMU
XapaKTCPUCTUKAMU BCIICCTBA,

® COCTAaBJIATHh MOJICKYJIAPHBIC U IIOJTHBIC HOHHBIC YPABHCHUA 110 COKpAllICHHBIM NOHHBIM YPAaBHCHUSM,

® I[IPOrHO3HUPOBATH CIIOCOOHOCTh BCIICCTBA IMPOABJIATE OKUCIIUTCIBHBIC HJIM BOCCTAHOBUTCIIBHBIC CBOICTBA C yueToOM CTEIICHEeW OKHCIICHHUS
9JICMCHTOB, BXOAIIIHUX B €I'0 COCTAaB,

® COCTaBJIATh YPaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHUX ITOCTICAOBATCIIBHOCTU npeBpameHI/Iﬁ HCOPTraHNYCCKUX BEHICCTB pPa3JIMYHBIX KJIaCCOB;



® BBIIBUTATh M TPOBEPITH SKCHEPHUMEHTAIBHO THUIIOTE3BI O PE3yJIbTaTax BO3ACHCTBUSA PA3IMYHBIX (DAKTOPOB HA HM3MEHEHHUE CKOPOCTHU
XUMHYECKOHN PEaKIuu;

® HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS VISl IKOJIOTMYECKH TPaMOTHOTO TIOBEICHHS B OKPY KAIOIIIEH Cpejie;

® HCIIOJIb30BaTh MPHOOPETCHHBIC KIIOUEBBIE KOMIICTCHIIMU MPH BBIMOJIHEHUH MPOCKTOB M y4eOHO-UCCIIEIOBATEIBLCKUX 3a7a4 110 U3YUYEHHUIO
CBOWCTB, CITIOCOOOB TMOJIyYCHHUS U PACIIO3HABAHUS BEIICCTB;

L] O6B€KTI/IBHO OLCHUBATH I/IH(bOpMaI_[I/IIO O BCIICCTBAX U XUMHUYCCKUX HpOLIGCCﬁX;

® KPUTHYECKH OTHOCUTKCS K TICEBAOHAYYHON HH(POpMALIHK, HETOOPOCOBECTHOM peKiaMe B CPEICTBAX MAaCCOBOM MH(POpMAIUH;

® (OCO3HaBaTh 3HAUYCHUC TGOpeTI/I‘ICCKI/IX 3H3,HHI>1 10 XUMHUHN IJIsA HpaKTH‘{eCKOfI ACATCIbHOCTH YCJIOBCKA,

® CO34aBaTb MOACIIN U CXEMBbI IJIA peH_IeHI/ISI y‘-Ie6HLIX U II03HABAaTCJIbHBIX 3aJa4d, IIOHHUMAaTb H€O6XOI[I/IMOCTB C06HIOII€HI/ISI HpGI[HPIC&HHfI,
Hpe;[ﬂar aCMbIX B I/IHCprKLII/ISIX I10 UCITOJIB30BAHUIO HeKapCTB, CpeﬂCTB 6LITOBOI>1 XUMHUHU U l[p.

Conep:xxanue yueO0HOro npeamera « XuMHs»

Paznen 1. MHoroo0pasue XuMHYEeCKHX peaKkiui

Knaccudpukanus XUMHUYECKUX PEAKIUH: pEeaKIHh COCTUHEHUS, Pa3lIOKCHUs, 3aMelieHus, oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEBIC PEAKIUU.
Oxkucnurenb, BOCCTAHOBUTEINb, MPOIIECCHl OKUCICHUSI U BOoccTaHOBIeHUS. COCTaBlieHHE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHM C
MTOMOIIIBI0 METO/1a AJICKTPOHHOTO OajaHca.

TemmoBeie A((EKTHl XUMHUYECKUX pEaKIHid. DK30TCPMUUYCCKHE W DHIOTCPMUUYCCKHE pEaKIHMH. TepMOXMMHYECKHE ypaBHEHHUS. Pacuérel mo
TEPMOXUMHUYECKUM YPABHEHUSIM.

CKOpoCTh XMMHUECKUX peakinii. DakTopsl, BAMSIONIME HA CKOPOCTh XUMUYECKHX peakiuil. [lepBoHayanbHOE MpecTaBieHue O KaTaause.

Oo6patumsie peakiun. [TIoHATHE 0 XUMUYECKOM PaBHOBECHH.

XUMHUYECKHE PEAKIMA B BOJHBIX PACTBOpaX. DJIEKTPOJIUTHI M HEIEKTpoiauThl. Moubl. KaTmonsl W aHuoHbl. ['mapaTtHas Teopus pacTBOPOB.
DNEKTPOIUTUYECKAsT JAUCCOIMAIIMS KHUCIOT, OCHOBaHUW M cosield. CralOble W CHIIbHBIE 31eKTponuThl. CTeneHb Aucconuanuu. Peakunu MOHHOTO
oOMeHa. YCIIOBUS TEUEHHS pPeakluii HOHHOTO OOMEeHa /10 KOHIa. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX COCJIMHEHHUH B CBETE
MIPEJICTAaBICHUM 00 IEKTPOIUTUYECKON TUCCOLUAIIMU M OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiusx. [loHsaTrue o ruaponuse conei.

IIpakTuyeckas padora.

N3ydeHue BIUsHUA YCIOBUN MPOBEACHUS XUMUYECKON PEAKIIMU HA €€ CKOPOCTb.

Pemenue skcniepuMeHTaNbHBIX 3a7a4 110 Teme « CBOMCTBA KUCIIOT, OCHOBAHHM U COJIEH KaK JIEKTPOJIUTOBY.

Hemoncrpauuu. [Ipumepsl dK30- U SHIOTEPMUUYECKUX peakuuil. B3anmoneicTBue LHMHKA C COJSIHOM M YKCYCHOM KuciaoTaMu. B3anmoneicteue
IpaHyJIMPOBAHHOTO IIMHKA U [IMHKOBOM MUK C COJISTHOW KucnoTol. B3anmonelictBue oxcuaa meau(ll) ¢ cepHoit kucinotoit pa3HON KOHLIEHTpALUU MIPH
pa3HbIX Temrieparypax. ['opeHue yrisi B KOHIIEHTPUPOBAHHOM a30THOM KucioTe. ['opeHue cepbl B paciuiaBieHHOW cenutpe. McnbiTaHue pacTBOpoB
BEIIECTB HA AJIEKTPUUYECKYIO TPOBOJAUMOCTD. [|BU’KEHME NOHOB B SJIEKTPUYECKOM IOJIE.

JlaGopaTopHblie onbIThI. Peakiiy oOMeHa MexX/1y pacTBOpaMH AIIEKTPOIIUTOB.

Pacuérnble 3a1a4u. Beruucinenus no TepMOXUMHUYECKUM YPABHEHUAM PEAKLIANA



Pa3nen 2. MHoroo0pa3ue BeniecTn

Hewmeramnsl. ['anorenst. [Tonoxenrne B nepuogM4ecKOr CUCTEME XUMHYECKHUX AJIEMEHTOB, CTpOoeHUE uxX aToMoB. Haxoxnenue B npuponae. dusnueckue
U XMMHYECKHE CBOMCTBa rajoreHoB. CpaBHUTENbHAs XapaKTEPUCTHKA TajoreHoB. [loiydeHue u npuMeHeHue rajioreHoB. Xjop. dusnueckue u
XUMUYECKHE CBOMCTBA XxJopa. IIpumenenue xnopa. Xmopoogopoa. @uznueckue cporictsa. Ilonyuenue. ComnsHas kuciora u e€ conu. KauectBeHnHas
peaxis Ha XJIOPUA-UOHBI. Paco3HaBanue XJIOpUI0B, OpPOMUIOB, HOIUIOB.

Kucnopon u cepa. [lonoxxeHue B nepuognveckoil CUCTEME XUMUUYECKUX 3JIEMEHTOB, CTpOeHHE UX aToMOB. Cepa. Amnorponust cepbl. @uU3nyeckue u
xumuyeckue cpoiictBa. Haxoxnenue B npupoje. [Ipumenenune cepol. CepoBogopoa. CepoBoaopoiHas kuciaota u €€ coinu. KauectBenHast peakius Ha
cynbdua-uonsl. Oxcun cepri(1V). @duzndeckne u xumudeckue cpoiicta. [lpumenenue. CepHucras kucioTta u €€ conu. KauecTBeHHas peakuus Ha
cynbut-uonsl. Okcun cepbi(VI). CepHast kuciaora. XuMHUECKHUE CBOMCTBA

pa30aBiIeHHON U KOHIIEHTPUPOBAHHOWM cepHOil kucnoThl. KauecTBeHHas peakiusi Ha Cyjiab(paT-HOHBI. XUMHUYECKHE PEaKIUH, JeKalllie B OCHOBE
IIOJIyYEHUSI CEPHOM KUCIIOThI B IIPOMBIIUIEHHOCTH. [IpuMeHeHne CEpHON KUCIIOTHI.

Aot u pochop. I[lonoxkeHne B nepuoguvIecKoi cucTeMe XMMHUYECKUX JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, GU3NUYECKUE U XUMUYECKHE CBOMCTBA,
noyyeHue u npumeHenue. Kpyrosopot azora B npuponae. Ammuak. @u3nyeckue 1 XMMAYECKHE CBOMCTBA aMMHUaka, rojiyuenue, npumenenue. Conu
aMMOHHUA. A30THas KUCI0Ta U €€ cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THON KUCTOTHI. [lomydeHne a30THOM KUCIOTHI B JIAOOpaTOpHH. XUMHUYECKHE
peaKkiuy, JIeXkKalllue B OCHOBE IMOJIYUYEHHUsS a30THOW KHUCJIOTHI B MPOMBIIUICHHOCTU. [Ipumenenue a3oTHON KucinoThl. CoOiM a30THOM KHUCIOTHI M HX
npuMeHeHHne. A30THbIE YI0OpEeHHUSI.

docdhop. Amnorporus dpocdopa. Pusndeckue nu xumudeckue cBoicTBa pochopa. Oxcua dpocdopa(V). Dochophas kucinora u e€ comu. DochopHbie
ynoOpeHusl.

VYrinepox u kpemuuii. [lonoxkeHue B MEPUOIUYECKON CUCTEME XMMHYECKHUX 3JIEMEHTOB, CTPOCHHUE MX aTOMOB. YTJIEPOJ. AJUIOTPONHS YIiepoja.
duznyeckrue U XUMHUYECKHE CBOMCTBA yriepoja. AncopOuus. YrapHblil ra3, CBOHCTBA U (PU3UOJIIOTUYECKOE JCWCTBUE HA OPTaHU3M. YTJIEKUCIBIH Ta3.
VYronbeHas kuciora u e€ conu. KauecTBeHHas peakius Ha kapOoHaT-HOHBI. KpyroBopot yriepoaa B mpupoje. OpraHudeckue COeAMHEHUs yTiepo/a.
Kpemuuit. Oxcua kpemuusi(IV). Kpemuueas kucinota u e€ conu. Ctexio. Llemenr.

Meramibl. [lonoxkeHrne METAIOB B TEPHOJUYECKON CHCTEME XMMHUYECKUX DJIEMEHTOB, CTPOCHHME HMX aTOMOB. Mertamumueckas cBsi3b. Dusnueckue
CBOMCTBA META/NIOB. PSi7 akTHBHOCTH METAIIOB (AMEKTPOXUMUYECKUN PNl HANPSDKEHUH MeTaioB). XUMHUYECKHE CBOMCTBa MeTayuioB. OOmiue
crocoOb! noxyyeHus: MeTauioB. CruiaBbl METAIIIOB.

[Ilenounsie MeTasuibl. [lonoxkeHue MENOYHBIX METANNIOB B MEPUOAMYECKON cucTeMe, CcTpoeHre ux atomoB. Haxoxnaenue B npupoae. dusnveckue u
XUMHUYECKHUE CBOMCTBA MIEJTOYHBIX METAJIIOB. [[puMEeHEHHE METOYHBIX METAIIOB U UX COSIUHEHUH.

[Ilenouno3emenbHble MeTawibl. [lonoxkeHue IIeI0YHO3EMENbHBIX METAUIOB B MEPUOJUYECKON CUCTEME, CTpoeHue HUX aroMoB. Haxoxnenue B
npupojae. Maruuit 1 KanblIui, X BakHelmre coequHeHus. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii. [TonoxeHnue antoMUHNS B IEPUOJIMYECKON cUCTEME, CTpoeHHe ero atroma. Haxoxaenue B mpupoae. Pusnueckue 1 XMMUYECKHUE CBOMCTBA
amromunus. [Ipumenenne amomMuHus. AM(DOTEPHOCTh OKCH/IA U THAPOKCH 1A ATFOMUHHS.

Kenezo. Ilonoxxenue xene3a B MEPUOJUUYECKON cHUCTeMe, cTpoeHue ero atoma. Haxoxaenue B mpupoge. Puznueckue M XMMHUYECKHE CBOMCTBA
xene3a. Baxnele coeTMHEHUS JKelie3a: OKCUIbI, Tuapokcu bl u cou sxenesa(ll) u sxenesa(Ill). KauectBennsie peakunu Ha nonsl Fe2+ u Fe3+.
IIpakTnyeckas padora.

[Tomyuenue COIIHON KUCIIOThHI U U3yYE€HHUE €€ CBOWCTB.

Pemenue skcniepuMeHTanbHbBIX 3a7a4 110 TeMe «Kuciaopoa u cepay.

[Tonydyenne aMMuaka U U3y4€HHE €r0 CBOMCTB.



[Tonyuyenue okcuna yraepona (IV) u usyuenue ero cBoiicts. PacmoznaBanme kapOooHaToOB.

Pemenne skcriepuMEHTANBHBIX 3a1a4 0 TeMe «MeTallbl 1 UX COeAUHEHUSY.

JemoncTpanuu. Ousnueckue cBoicTBa rajnoreHoB. [lomyyeHne XJI0poOBOAOPOAa M PAaCTBOPEHHUE €ro B BoJe. AJIOTPONHBIE MOAM(DUKALNU CEpHI.
OO0pasupl npupoAHbIX Cynb(puIoB U cyibdaroB. [lomyueHrne ammuaka U ero pacrsopeHue B Boje. OOpa3ipl NPUPOAHBIX HUTPATOB M (pocdaros.
Mogenu KpUCTaNTMYECKUX PemIéToK anMasa u rpadura. OOpasisl NPUPOTHBIX KapOOHATOB M CUIMKATOB. OOpa3Ibl BAXXHEUIINX COCIMHEHUN HATPHS,
Kalus, NPUPOIHBIX COCOUHEHWM MarHus, Kajblius, ANIOMHHUA, PyZ JKeje3a. B3auMonelcTBHE INENOYHBIX, IIEJIOYHO3EMENBHBIX METalIOB U
aIIOMHUHMS ¢ BoAoH. CKUraHue jkese3a B KUCIOPOJE U XJIOpE.

JlabopaTopHblie onbIThI. BeITeCHEHNE raJIorTeHaMHy APYyT Apyra U3 pacTBOPOB UX COCAMHEHUN

O3nakomiieHHe ¢ 00pa3amMu cepbl U e€ MPUPOJHBIX COSTUHEHUH.

KauecTBeHHbIE peakiuy Ha Cylb(u-, Cyab(puUT- U Cysb(aT-uOHbI B paCTBOPE

B3anmopencTeue coneil aMMOHHMS CO LIEI0YaMu

KayecTBeHHast peakiyst Ha yrieKuciblil ra3. KauectBenHas peaxius Ha KapOOHAT-HOH.

Nzydenne oOpasmnoB MeTayioB. B3aumomelicTBHE METAJUIOB ¢ pacTBOpamMu coseid. O3HaKOMIICHUE CO CBOMCTBAMH U MPEBPANICHUSAMH KapOOHATOB W
I'MJIpOKapOOHATOB.

[TonydyeHnune ruipokcuia allOMUHUS U B3aUMOJIEICTBHE €ro ¢ KUCI0TaMu U 1enoyamu. KauectBeHHble peakuiuu Ha noHbl Fe2+ u Fe3+.

Pacuérnnie 3agauun.

Bbrauciienus mo XMMUYECKUM YPaBHEHUSIM Macchl, 00bEMa M KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOIYKTOB PEAKIUH M0 Macce MCXOAHOTO BEUIeCTBa,
00bEMY MIIM KOJIMYECTBY BEILIECTBA, COAEPIKALIET0 ONPEACIEHHYIO 10JI0 IpUMecen

Pasnen 3. Kparkuii 0030p BakHelIIUX OPraHu4ecKuX BellecTB

IIpenmer opranuueckoil xumun. Heopranndyeckue 1 opraHndeckue coelMHeHNs. YTIepo/ - OCHOBa KU3HU Ha 3emiie. OCOOEHHOCTH CTPOCHUS aToMa
yriaepoja B OpraHu4eCKUX COCTUHEHUSX.

VYraeBogopozsl. IlpenenbHble (HaChIIEHHBIE) YIJIEBOAOPOAbl. MeTaH, 3TaH, NpOHaH - MPOCTEHIINE MPEACTABUTENN IMPEICIbHBIX YIJIEBOIOPOJIOB.
CrpykTypHble (OpPMYJBI YIJIEBOAOPOAOB. ['OMoOJIOTHYECKUI psiJl MPEeAeIbHBIX YIIeBOAOPOAOB. ['omonorun. ®@usndyeckue U XMMHUYECKHE CBOWCTBA
IIpeeIbHBIX YIIIEBOAOPOAOB. Peakuuu ropenus u 3amemenus. HaxoxxaeHnue B mpupoze NpeAeabHbIX yriieBogopo1oB. [I[pumenenue Merana.
HenpenenbHble (HEHACHIILIEHHBIE) YIIEBOJOPOAbl. DTHICHOBBIA Pl HENIPENEIbHBIX YIJIEBOJAOPOI0OB. DTHIIEH. DU3ndYecKue U XUMUYECKHE CBOICTBa
sTHiIeHa. Peakius npucoennuenus. KauectBeHHbIe peakiun Ha 3TwieH. Peakunsa nonmnmepusanuu. [lonuatunen. I[Tpumenenue stunena.
AUETHIIEHOBBIN psijl HEMIPeeIbHbIX YIIIEBOAOPOI0B. AlleTiieH. CBolicTBa arietuinieHa. [IpumeHeHue aleTuieHa.

ITpousBosHble yrieBoopooB. Kparkuii 0030p OpraHMYecKUX COECIUHEHHUN: OJHOATOMHBIE CHUPTHI (METaHOJ, 3TAHOJ), MHOTOATOMHBIE CIHPTHI
(3TUJIEHIIMKOJIb, TJIMLEPHUH), KapOOHOBBIE KHUCIOTHI (MypaBbUHAs, YKCYCHas), CIIOKHbIE 3(QUPBI, KUPBI, YIIeBOJbl (IVII0OKO3a, caxaposa, Kpaxmal,
LEJITI0JI032), aMUHOKHUCIIOTHI, OeNkU. PoJib O€JIKOB B OpraHusme.

[TonsiTie O BBICOKOMOJIEKYJSIPHBIX BemlecTBax. CTpyKTypa MOJUMEPOB: MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, CTEMEeHb MOJUMEPHU3AIIIH.
[TonuaTHIEH, NOTUNPONWIIEH, TOIUBUHWIXJIOPH.

JlemoHcTpauuu. Mojenu MOJEeKyJl OpraHWYEeCKUX COeAMHEHUH. ['opeHne yriaeBolopoAOoB W OOHapyKeHHE MPOAYKTOB UX ropeHus. [lomyuenue
sTiiieHa. KadecTBeHHbIE peakllMyd Ha 3TUJIEH. PacTBOopeHMe STMIIOBOrO cnupra B Bojae. PacTBopenue rauneprHa B Boje. IlomydeHue u cBoiicTBa
YKCYCHOM KUCHOTHL. McciieqoBanne CBOMCTB KUPOB: PaCTBOPUMOCTh B BOJI€ M OPraHMYeCKUX pacTBoputessx. KauecTBeHHas peakiusi Ha TIIIOKO3Y U
kpaxmasl. OOpasibl U3AETUH U3 NOTUAITUIICHA, TOJIUIPOIUIICHA.



TemaTn4eckoe IJTAHHPOBAaHHE ¢ YKa3aHUEM KOJINYEeCTBA 4YaCo0B,
OTBOAMMBIX HA OCBOCHHE Ka)KIIOﬁ TEMBbI

Ne m/m Tembl ypoKOB KonuuectBo
4acoB
Paznen 1. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. 1
Mmuoroo6pa3ue Peakuuu coenHeHus], pa3ioKeHus, 3aMelleHrs 1 OOMeHa ¢ TOUKH 3PEHHUs OKUCIICHUS U BOCCTAHOBJICHHUS 1
XUMHYECKUX TermnoBoil >PQPEeKT XUMHUECKUX peaKIuid. DK30TePMHUYECKHE M SHAOTEPMUYECKHE peakuuu. Pacuersl 1o 1
peakuit TCPMOXHUMHUYCCKMM YPABHCHUSIM.
(15 yacos) CKOpOCTh XUMUYECKHX peakuuii. [TepBoHayabHbIe MPEACTABICHHS O KATAIM3E. 1
Knaccuduranms ITpaktrueckas padota Nel. M3ydyeHue BIUSHUS YCIOBHI MPOBEICHUS XUMUYECKON PEaKIIMU Ha €€ CKOPOCTh. 1
XHMqufKHX OOpaTtumbie 1 HeoOpaTUMbIe peakiuu. [IoHATHE 0 XUMHYECKOM paBHOBECUU. BX0OTHOM KOHTPOJIb. 1
peakuuit
(6 gacoB)
Xumuueckue CylHoCTh npouecca 3JIEKTPOIUTHYECKON AUCCOLMUALIMH. 1
peakuuu B Jlucconuanusi KUCIOT, OCHOBaHUM, COJICH. 1
BOJHBIX Crnalble U CHUIIbHBIE SICKTPOJIUTHI. CreneHsn 3neKTp0JmTI/Iqec1<0171 JACCOLIMAIIUH. 1
pacTBopax Peakiyiyi FOHHOrO 0OMEHA U YCJIOBHSI UX MPOTEKAHUSI. 1
(9 gacos) XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCTMHCHHUI B CBETE MPEICTABIICHUI 00 1
AJIIEKTPOJIUTUYECKON AUCCOLMALIMHI U OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUSIX.
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCTMHEHHI B CBETE MPE/ICTABICHU 00 1
ANEKTPOJUTUYECKON AUCCOUMALMH U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUSIX.
['unponuz coneit. O6o6menne no temam «Knaccupukanus XUMHUYECKUX peakuui» U «JIEKTPOIUTHYECKAS 1
JIUCCOLMALIUD.
[Ipaktuueckas padota Ne2. Pemenne sxcrepuMeHTaIbHbBIX 3a7a4 1Mo TeMe « CBOMCTBA KUCJIOT, OCHOBAaHUM U COJIeH 1
KaK JJIEKTPOIUTOBY.
KontposbHast pabota nmo Temam «Knaccuduxaiys XUMUYECKUX PEAKITUN» U « DIIEKTPOIUTHIYECKAs TUCCOIHAITUSY. 1
Pazpnen 2. [TonokeHre rajJoreHOB B MEPUOAMYECKOM Tabnuile U CTpOoeHUE UX aToMoB. CBOWCTBA, MONyYEHUE U PUMEHEHHE 1
MHuoroo6pa3ue raJIOT€HOB.
BEILIECTB Xgop. CBoiicTBa M NPUMEHEHHUE XJI0Pa. 1
(43 gaca) XJIOpOBOAOPO: TOJTYUYECHHUE U CBOWCTBA. 1
l"anoreHsr CounstHast KMCIIOTA U €€ COJIH. 1
(5 gacos) [Tpaktuyeckas padora Ne3. [TomydyeHue consiHOM KHCIOTH U U3y4YeHHE €€ CBOMCTB. 1
Kucnopon u cepa | [lonoxkenue KMUCIOpo1a U CEPHI B IEPUOTUUECKON CHCTEME XUMHUYECKHUX DJIEMEHTOB, CTPOCHHE X aTOMOB. 1

(8 gacoB)

AJutoTponusi cephl.




CBolCTBa M1 TPUMEHEHUE CEPBI.

CepoBogopon. Cynbdusl.

Oxkcua cepri(I1V). Ceprucras Kuciiora u €€ coju.

Oxkcupa cepoi(VI). Cepnas kuciora u e€ cojiu.

OKHUCIUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

[IpakTuueckast padota 4. Pemenue skcriepuMeHTaIbHBIX 33a4 110 TeMme «Kucmopos u cepay.

PemieHne pacu€THbIX 3a1a4.

Aot u pochop
(9 gacos)

[Tonoxenue azora u pocdopa B IEpUOANIECKON cUCTEME XMMUYECKHUX 3JIEMEHTOB, CTPOCHUE X aTOMOB. A30T:
CBOMCTBA U IPUMEHEHHE.

I

Ammuak. Pu3ndeckue U XuMuyeckue cBoicTra. [loaydyeHue u npuMeHeHue.

[Ipaktuyeckas padora Ne5. [TosmyuyeHre aMMHuaKka U U3y4eHHE €r0 CBOMCTB.

Coyin aMMOHHUA.

A3zotHas kucnota. CBOICTBa pa30aBICHHON a30THOM KUCIIOTHI.

CBoiicTBa KOHUEHTPUPOBAHHOW KHCIIOTHI.

Conu a30THOM KHCIOTHI. A30THBIE YA00OpEHUSI.

Dochop. Amutorponus pochopa. CporictBa dhocdopa.

Oxkcun docdopa(V). Dochopnas kucnora u e€ conu. DPochopHble yaA0OpeHHUs.

Yraepon u
KpEMHUU
(8 gacon)

[Tonoxxenue yriepoga ¥ KpeMHHS B MEPUOJAUYECKON CUCTEME XHMHUYECKHX AJIEMEHTOB, CTPOCHHE WX aTOMOB.
AJoTponHble MoIM(UKALIMK YTIEPOAa.

A

XUMHYECKUE CBOMCTBA yriepoaa. AacopOrusi.

YrapHslii ra3, cBOHCTBa, (U3UOIOTHUECKOE ASUCTBUE HA OPraHU3M. YTIIEKUCIIBIN Ia3.

YronpHas kucnora u €€ conu. KpyroBopot yriepoja B mpupoJe.

[Ipaktrueckass pabora Ne6. ITlomywyenme oxcuma yraepona(IV) um usydenume ero cBoiicTB. PacrosznaBaHue
KapOOHATOB.

N

Kpemuuii u ero coenunenus. Crekio. [lemeHr.

Hewmetamnsl. O6H_Ia$[ XAPAKTCPUCTHKA IMOATPYIIIT 3JICMCHTOB HEMCTAJIJIOB.

KontponbHas padota o teme «Hemeramiby.

Mertanmibl
(13 gacoB)

ITonoxeHue MeTasioB B MEPUOAMYECKON cUCTeMe XuMHuueckux 3yemeHToB . M. MenneneeBa. Meramueckas
cBA3b. Pusznueckue cBoiicTBa MeTau10B. CIUIaBbl METAIUIOB.

PRk

HaxoxaeHne MeTaiioB B npupoac u O6IJ_II/IC CITIOCOOBI MX TIOJIYUCHMUS.

XHUMHUYECKHE CBOMCTBA METAJLIOB. QHGKTpOXI/IMI/IquKI/Iﬁ pAax HaHpﬂ)KeHI/II\/'I MCTAJIJIOB.

IIlenounbie Metasibl. Haxoxxaenue B npupoje. Pu3ndeckne 1 XMMUYECKHE CBOMCTBA.

OKCI/I,Z[BI U THAPOKCHUABI MICJIIOYHBIX MCTAJIOB. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJIJIOB.

[Ilenounozemensuble MeTainbl. Haxoxkaenune B mpupone. Kanbuuih m ero coenuHeHus. JKECTKOCTbH BOJBI U
croco0blI e€ yCTpaHeHHUSI.

S

Amomunuii. Haxoxxaenue B npupoze. CBoiicTBa alrOMUHHUSL.




AMQOTEpHOCTh OKCHA M THIPOKCHUIA ATFOMUHUSL.

Keneszo. Haxoxnenue B npupoje. CBoiicTBa xenesa.

Coenunenus xenesa

[Tpaktudeckas padora Ne7. Pemenne 3KCIepUMEHTAIBHBIX 33/1a4 10 TeMe «MeTautbl M X COSTUHEHHUS.

MeTamisl ¥ uX COCIMHCHNA.

KonTtponbHast pabota 1o teme «MeTasiby.

Pasnen 3.
Kpatkwuii 0630p
BayKHEHIITNX
OpraHUYECKUX
COETUHEHUN
(10 gacoB)

Opranuueckasi XUMHSL.

YrieBonopossl. [Ipenenbabie (HACHIIIEHHBIE) YTIIIEBOIOPOIBI.

HenpenenbHbie (HEHACHIIICHHBIE) YTIEBOAOPO/IBI.

[TpousBoHbIe YTIeB010p0A0B. CIIUPTHI.

Kap6onosbie kuciotsl. CiioxkHbie 3Qupsl. XKupsl.

YTIIeBoIbL.

AmuHOKHUCIOTHL. benku.

ITosumepsl.

Bakueiimme OpPraHN4YCCKHUC COCAMHCHUA.

Wrorosas KOHTpoJIbHAsA padoTa.
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