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KaTeropus BbICIIAsA

IMosicuuTenbHAA 3aIMCKA

Pabouas mnporpamma ydeOHOro Kypca XMMHUU Juid 9 Kilacca COCTaBlieHa Ha OCHOBE
(denepasbHOrO0 KOMIIOHEHTa TOCYIapCTBEHHOIO 00pa3oBaTelIbHOTO CTaHIapTa OCHOBHOTO
obmiero oOpa3oBaHus Ha 0a30BOM ypoBHeE, yTBepkiaeHHoro Smapta 2004r. mp.NelO89(ecthb
penakius ot 23.06.2015r.), Ha ocHoBe IlpumepHON mporpaMmbl MO XUMHUH U MPOTPaMMBbI
aBTOPCKOTO Kypca XUMHUH JJIs ydanuxcst 9 kiaccoB o6uieoopazoBaTenbHbIx yupexaenuii O. C.
I'abpuensna (2007 roxa).



Jlns peanusanuu pabodell MpOrpaMMbl UCIIONIB3YETCS Y4eOHO-MeTOAHYECKHi KOMILIEKT,
Brurrouatonuit: yaeoHuk (I'abpuensu O.C. Xumus 9 kmace. YueOHUK 1t 0011e00pa3zoBaTeIbHBIX
yupexaeruii-M.: [lpoda,2012.)

[Tporpamma paccunTana Ha 68 4acoB, B TOM YHCIIE HA KOHTPOJIbHBIC 3 9acOB U MPAKTHICCKHE
paboTHI -5 4aCOB COOTBETCTBEHHO.

W3 npumepnoii nporpammsl 8 kiacca Tema Ne6 «CKOpOCTh XMMUUECKON PEAKIIMH.
XUMHUYECKOE PaBHOBECHE» IIEPEHOCUTCS B pab0odyIo IIporpaMmy 9 kiacca.

IInanupyeMble npeaMeTHbIe Pe3yJIbTATHI OCBOCHUSI Y4eOHOI0 MaTepHaJia 1o
HEOpPraHu4ecKoil XuMHH

Yuamuecs 10J1KHBI 3HATH:

MOJIOXKEHNE METaJUIOB M HEMETaUIoB B nepuoanueckor cucreme JI. . MenpaeneeBa; oOmue
(bHSH‘IeCKI/Ie N XUMHUYCCKHUEC CBOI\/’ICTBa METAJIJIOB U OCHOBHBIC CHOCO6I)I nux HOJ'Iy‘-IeHI/Ifl; OCHOBHBIC
CBOﬁCTBa 158 HpI/IMeHeHI/Ie B&)KH@IZIHI/IX COG}II/IHGHI/II\/’I IICJIOYHBIX U HICJIOYHO3EMEIIbHBIX METAIJIOB,
AJIFOMUHUS, KAYECTBCHHBIC peaKHI/II/I Ha B&)KHGfIHIHG KAaTHUOHBI U aHUOHBI.

Yyamuecst 10/15KHbI YMETh:

a) 1aBaTh ONpeAeNeHUS U MPUMEHATH CIEAYIOIINE MOHATHUS: CIIaBbl, KOPPO3HSI METAJIJIOB,
MePEXO0/IHbIE 3JIEMEHTHI, aM(POTEPHOCTH;

0) XapakTepu30BaTh CBOWCTBA KJIACCOB XHUMHUYECKHUX OJEMEHTOB (METaJUIOB), TPYMI
XUMUYECKHX DJIEMEHTOB (IEIOYHBIX U MIEIOYHO3EMENTBHBIX METAJUIOB, TaJIOTCHOB ) H BAYKHEHIITNX
XUMUYECKHUX DJIEMCHTOB (JIFOMUHMSI, JKelie3a, cephl, a30Ta, Gocdopa, yriepoga U KpeMHUs) B
CBETE U3YYCHHBIX TCOPHIA;

B) pacro3HaBaTh Ba)KHEHIINE KATUOHBI U AaHUOHBI;

I') pelaTh pacueTHbIE 3a]]a4u C UCTOIb30BaHHEM U3YUeHHbIX MOoHATHH. [l1annpyembie
npeaMeTHbIE Pe3yJbTaThl 0CBOECHHS Y4eOHOI0 MaTepHaJia 1o OpraHnyeckom
XUMHHU Y4almecs 10/1KHbI 3HATD:

a) MPUYMHBI MHOTOOOPAa3Hsl YIIIePOAHBIX COSTMHEHUI(M30MEPHIO); BUJIbI CBSA3EH (0 JMHAPHYIO,
JBOMHYIO, TPOIHYI0); BaKHEeHIMe (YHKIMOHAIbHBIE TPYIIbl OPraHUYeCKUX BEIIECTB,
HOMEHKJIATYPY OCHOBHBIX MPEACTABUTENEH rpyI OPraHUYECKUX BEIECTB;

6) CTPOCHUC, CBOICTBa U MMPAaKTUYCCKOC 3HAYCHNUEC MCTAaHa, 3TUJICHA, alICTUJICHA, OJHOATOMHBIX
U MHOT'O aTOMHBIX CITUPTOB, YKCYCHOTI'O aJIbACTUIA U y1<CYCHOfI KHUCJIOTBI,

B) MOHATHE 00 AJIpACTNaax, CIOKHBIX 3(1)I/Ian, KHpax, aMUHOKHUCIIOTAx, Oenkax u YrijieBo4ax;
peaKknusax BTCPH(bHKaHHH, MoJImMepu3aliuu U NOJIMKOHACHCAIIUH.

Yuyammuecs T0JKHbI YMETh:



a) Pa3BACHATH Ha MPpUMEPpaAxX MPUINHBI MHOFOO6paSI/ISI OpPraHNYCCKUX BCIICCTB, MATCPHUAJILHOC
CANMHCTBO MW B3aMMOCBA3b OPraHUYCCKUX BCHICCTB, MPUYUHHO-CJICACTBCHHYIO 3aBUCHUMOCTDH
MCXKY COCTaBOM, CTPOCHUCM, CBOMCTBaMH U MPAKTHUYCCKUM HCIIOJIb30BAHUCM BCIUICCTB;

0) coCcTaBIATh YPaBHEHUS  XMMHYECKHUX PEaKUUi, MOITBEPKIAOIINX
CBOICTBA W3YYCHHBIX  OPraHMYECKHX BEIIECTB, X TEHETUYECKYIO CBSI3b;

B) BBINOJHATH O0O3HAYEHHBIE B IMPOrpaMME€ AKCIEPUMEHThI U PAClIO3HAaBAaTh BaKHEHIINE
OpPraHMYECKHE BEUIECTBA.

Coneprxanue nporpaMMbl y4eOHOro kKypca xumuu 9 kiacc (24 B HeJes110; Bcero 684)

IToBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 Kkjacca u BBelleHHe B Kypc 9 kiacca (4 )

XapakTepuCTHUKA 3JIEMEHTA 110 €ro MOJIOKEHUIO B nepuoandeckoi cucreme 1. . Menpaeneena.
CBoiiCTBa OKCHJIOB, KHCJIOT, OCHOBAaHMI W COJIEH B CBET€ TEOPUH AIEKTPOJIUTUUYECKON
JMCCOLIMAIIMU ¥ OKHCIIEHHUSI-BOCCTAHOBIICHUSI.

[lonsiTne o mepexoHbIX 3ieMeHTaxXx. AM@oTepHOCTh. ['eHeTHUecKuil psa MepexoqHOro
JJIEMEHTA.

[Iepnoanueckuil 3aKOH U MEPUOINYECKAS CUCTEMAa XUMHUYECKHX 1eMeHToB /1. 1.
Menneneena.

Tema 1. CxopocTh XMMHYECKUX peakiuii. XumMu4eckoe papHosecue (6 u)

[loHATHE O CKOPOCTM XMMHUYECKHMX peakluMil. ENMHUILIBI M3MEPEHHsS] CKOPOCTH XMUMHUYECKHUX
peakuuii. GaKkTOphl, ONMPEALIAIONINE CKOPOCTh XUMMUUYECKUX PEaKIMi: MPUpOIa pearupyrommnx
BEILIECTB, X KOHIIEHTPALKs, BIUSIHUE TEMIIEPATYPHI, BEJIMUYNHA TOBEPXHOCTH CONTPUKOCHOBEHUS
pearupyromux BemecTs. JleicTBUe KaTaau3aTtopa Ha CKOPOCTh XUMUYECKHUX peakiui. [lonstue o
(dhepmeHnTax.

OOpatumble U HeoOpaTUMble peakiuu. XHUMHYECKOE€ PABHOBECHE U €ro JUHAMUYECKUUN
xapaktep. DakTopsl, BIUAIOMIKE HA XUMUYecKoe paBHoBecue. [Ipunnun Jle [llaTtense.

JdemoncTpanuu. OnbIThl, TOKA3bIBAKOIINE 3aBUCUMOCTh CKOPOCTH XMMHUUYECKHX PEaKUUN OT
MIPUPO/IbI PEarupyronx BellecTB (B3aUMOICHCTBUE [IMHKA C COJISTHONW U YKCYCHOU KUCIIOTaMHu),
OT BEJIMYMHBI IUIOIIAJM IOBEPXHOCTH  COINPUKOCHOBEHHUS  PEarupyroliuX  BeELIECTB
(B3auMoelicTBHE pAa3TUYHBIX 10 pa3Mepy I'paHy IUHKA C COISTHON KHCIOTOM), OT KOHIEHTPAIIUU
U TeMIepaTypbl (B3auMOICHCTBUE IIMHKA C CEPHOI KHCIOTON pa3HOI KOHLIEHTPALMHU MPU Pa3HbIX
TEeMIepaTypax), OT KaTauu3aropa (pas3iioKeHHe MEepPOKCHIa BOAOPOJa B MPUCYTCTBUU OKCHIA
mapranua (IV). [Ipumepsl HeOOpaTUMBIX peakiuii, MPOTEKAIOIINX B PACTBOPax ¢ 0Opa3oBaHUEM
ra3a, ocajka wid BoJbl. [Ipumepsl 0OpaTUMBIX peakiuil; CMEIICHHEe PAaBHOBECUS XUMHYECKOU
peaxiuu, IpoTeKaroIe Mexay poaHuI0M aMMOHUS U xstopuioMm >kenesa (I11) B pactBope.

JlabopaTopHbIii onbIT. I13ydeHne BIUSHUSA yCIOBUM Ha CKOPOCTh XUMUYECKUX PEAKIIUM.

Tema 2. Hemertasibl (24 u)

OOm1ast XapaKTepHCTUKA HEMETAJUIOB: MOJIOKEHHE B IEPUOIMUECKON cHUCTEME, 0COOEHHOCTH
CTPOEHHMSI aTOMOB, 3JEKTPOOTPUIATENBHOCTh (D) Kak Mepa «HeMe-TaUIMYHOCTWY, psan D0.
Kpucrannuueckoe CTpoeHHE HEMETANIOB — IPOCTHIX BemlecTB. AioTponus. Dusndeckue
CBOICTBAa HEMETAIIOB. OTHOCUTENBHOCTh MOHITHH «METaJD» — «HEMETaJD».

Obwas xapakxmepucmuka 2anozenog. CtpoeHue aromoB. [IpocTeie BelecTBa U OCHOBHBIE
COEJIMHEHUs TaJloTeHOB, UX cBoiicTBa. Kparkue cBeneHus o xjope, Opome, ¢pTope U HOJE.
[IpuMeHeHNEe TaJIOTeHOB ¥ UX COEIMHEHUH B HAPOJHOM XO3SIICTBE.



Cepa. Ctpoenue aroma, aJlIOTPOIHs, CBOMCTBA U MPUMEHEHHE POMOHUEcKor cepbl. OKCHIBI
cepol (IV u VI), ux nmonydyenue, cBoiictBa u npumeHeHue. CepHas KHUCIOTa U €€ COJHU, UX
IIPUMEHEHHE B HAPOJAHOM X03sicTBE. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

Azor. CrpoeHHE aToMa U MOJIEKYJbl, CBOMCTBa IPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBA, MOJy4eHHE U NpuMeHeHue. Colu aMMOHUS, UX CBOMCTBA U NpuMeHeHue. OKCUIIBI
azota (II) u (IV). A3oTHas kucnota, ee CBOMCTBA U MpuMeHeHue. HuTpatel 1 HUTPUTHL, poOiemMa
UX COJIEpKaHUs B CEITbCKOXO03SUCTBEHHON MPOAYKIIMU. A30THBIE YI0OpEHHUS.

® o c ¢ o p. Crpoenue atoma, aIOTPOIHs, CBOWCTBA Oeoro m KpacHoro gocdopa, ux
npuMmeHerrne. OcHoOBHbIE coemuHeHms: okcun ¢ocdopa (V) u oprodochopHas kwuciora,
docdatel. DochopHbIe yIoOpeHUs.

Vrnepoa. CrpoeHue aroma, ajulOTpPOINHs, CBOWCTBA Moau(UKanuid, nmpuMeHeHue. OKCHIBI
yriepoaa (I1) u (IV), ux cBoiictBa n npumenenune. KapOoHaThl: KajabIUT, COJa, MOTAI, HX
3HAYEHUE B MPUPOJIE U KU3HU YETIOBEKA.

KpewmHuuii. CrpoeHue atoma, KpUCTAJUIMUECKUN KPEMHUI, €r0 CBOMCTBA U IPUMEHEHHUE.
Oxkcun xpemuus (IV), ero mpupomanbie pazHOBUAHOCTH. CHUIUKATBl. 3HAYCHHE COCAMHEHHI
KPEMHHMS B KUBOHM U HE)KMBOU Ipupoie. [IoHATHE O CHIIMKATHON MTPOMBIIIIIEHHOCTH.

Hemonctparmu. OOpa3ipl ralorTeHOB — IMPOCTHIX BEIlecTB. B3anMozelcTBHe TajJoreHoB ¢
HaTpUeM, aJloMUHUEM. BbITecHeHHe XxiopoMm Opoma WIM HOJAa M3 PacTBOPOB HUX COJEHl.
B3anmopeiictBue ceppl € MeTalulaMH, BOJOpPOJOM M KHCIOpOJOM. B3ammoneiicTBue
KOHLIEHTPUPOBAHHOU a30THOW KUCIOTHI ¢ Mefblo. [lormomienue yriem pacTBOPEHHBIX BEIIECTB
HaBa3a0B. BoccraHoBnenne menu u3 ee okcuaa yriaem. OOpasibl MPUPOTHBIX COCTUHEHUM
xJyiopa, cepsl, pochopa, yriepoaa, kpemuuss. OOpa3ibl BAXKHEUINUX I HAPOJHOTO XO3SHCTBA
cynb(daToB, HUTpATOB, KapOOHATOB, (hochaTroB. OOpa3IEl CTEKIIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTtopHbie onbIThL. 1. KauecTBeHHBIE peakiiy Ha XJIOPUI-, CYJIbdaT-, KapOOHAT-HOHBL. 2.
Pacno3naBanne coneii amMmmonus. 3. O3HaKOMJIGHME C MPUPOAHBIMU CUJUKaTamMu. 4.
O3HakoMJIEHUE C MPOIYKIMEW CUIMKATHON MPOMBIILIEHHOCTH. 5. [losiydeHue yriekucinoro rasa
U €ro pacro3HaBaHue.

Tema 3. Metamisi (15)

[Tonoxenue metamioB B mnepuoauyeckoit cucreme [l. M. MenaeneeBa. Meramnnyeckas
KpUCTAJIJIMYECKAasl pelieTka U MeTaJInueckas XuMuueckas cBsi3b. O0mue ¢usnueckue cBoHcTBa
MeTalioB. XUMHUYECKHE CBONCTBA METAUIOB KAaK BOCCTAHOBUTENEH, a Takke B CBETe HX
MOJIOKEHHUS B QJIEKTPOXUMUYECKOM Py HanpsbKeHH metaimioB. Kopposus MeTasioB u criocoObl
00pbOBI ¢ Helt. CTuiaBbl, UX CBOMCTBA M 3HAUCHUE.

Obwas xapakmepucmuxa wenounsvix memannos. Meramisl B npupoje. OOmre cnocoObl ux

NOJIYUCHMU. CTpOGHI/IC aTOMOB. H_IGJ'IO‘IHBIG MCTaJlJIbl — IIPOCTHIC BCHICCTBA. Baxneiue
COCAUMHCHHUA HICIIOYHBIX MCTAJIOB — OKCH/bI, TUAPOKCHALI U COJIH (X.]'IOpI/II[bI, Kap60HaTBI,

cynbGaThl, HUTPaAThI), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03siiicTBe. Kanuitabie ynoOpeHus

Obwas xapaxmepucmuka 371emenmos 2i1agHou nooepynnwl Il epynnvl. CTpoeHHE aTOMOB.
[[lennoyHO3EMENBHBIE  METaUIbl —  IIPOCTBIE  BEIIECTBA. BaxkHEHIIMe  COEIUHEHUS
IIEJIOYHO3EMETbHBIX METAJIOB - OKCUBI, TUIPOKCUIBI U COJIU (XJIOPUIBI, KAPOOHATHI, HUTPATHI,
cynbdatsl, pocdaTsl), X CBOMCTBA U
IIPUMEHEHHUE B HAPOJHOM XO35MCTBE.

Amromunuii. CtpoeHue atoma, (pU3HUECKHE W XMMHYECKHE CBOWCTBA MPOCTOTO BELIECTBA.
CoennHeHUs aMIOMUHUS — OKCHUJ U TUIPOKCUI, UX aM(pOTEepHBIA XapakTep. Baxueiimue comu
amoMuHus. [IpumeHenne antoMUHUA U €10 COEAMHEHUN.

XKenezo. Crtpoenue atoma, (u3uUeckHue W XHMHUYECKHE CBONCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psapl Fe?* u Fe®*. Baxueiimive coiu xeies3a. SHAUSHHUE Kee3a U ero COeqMHeHUI
JUISL TIPUPOJABI U HAPOJHOTO XO3SIMCTBA.
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Hemoncrparmu. OOpa3ipl MIEIOYHBIX W IIET0YHO3EMENIbHBIX MeTauioB. OOpasibl CIUIaBOB.
B3aumopeiictBue HaTpus, JUTHS U KaJlbLUs C BOJOM. B3auMonencTBue HATpusi U MarHus C
KHcaopoaoM. BzanmoaeiictBue metaiioB ¢ HemeTaiiamu. [lonmydenue rugpokcuion xenesa (1)

u
(.

JlabopaTtopubie onbIThl. 1. [TodyyeHue u B3auMoIeHCTBHE THAPOKCHAA IMHKA C pacCTBOpaMHu
KHCJIOT U Imenodei. 2. PaccmoTrpenne oOpas3iioB meTaiuioB. 3. B3aumopeiicTBue MeETaljioB ¢
pacTBOpaMu KUCJOT U coseil. 4. O3HakomiIeHHE ¢ 00pa3iaMu IPUPOIHBIX COSTUHEHUN HATPHUS,
KaNbIHs, ATIOMUHNSA U pyJaMu kenesa. 5. KagecTBeHnbIe peakuuy Ha noHsl Fe?' n Fe?”,

OPITAHUYECKHE BEHIECTBA

Tema 4. Opzanuueckue coeounenusn (14 u)

BemectBa opraHnyeckne U HEOPraHMYECKUE, OTHOCHUTEIBLHOCTh ATOr0 NOHATHA. IIpuumHbI
MHOT000pa3us yriepoJHbIX COCUHEHUH. Teopusi CTpOeHUsI OpraHUYECKUX coeMHEHU A. M.
byrneposa.

A 1 x a H bl. CTpoeHue Mosekynbl MeraHa. [loHsiTue o romonoruueckom pszae. Mzomepus
YIJIEPOJHOIO CKeneTa. XUMHYECKHME CBOMCTBA AJKaHOB: pPEAKLUs TOPEHHUs, 3aMElIeHUs,
pasnoxkeHus U nzoMmepusannu. [IpumMenenne Merana.

A 1T K € H bl. DTWJIEH KaK POJOHAYAIBHUK F'OMOJIOTHYECKOTO Psiia aNKEHOB. /[BoiiHas CBSA3b B
Mosiekyne otuieHa. CBoiicTBa JTWJIEHA: peaklUM MNPUCOEAMHEHHs (BOJIOPOJA, TalloTeHa,
raJIoreHOBOIOPOa, BOAbl) U OKucieHUs. [loHsATHE O mMpeAenbHbIX OJHOATOMHBIX CIIUPTaxX Ha
IIpUMeEpE 3TAaHOJA U JBYXaTOMHBIX — HA MPUMEPE ITU-JICHIIUKONIA. TpexaTOMHBIA CHUPT —
ruiepud. Peakiuu nonmMepursanuu 3TuiieHa. [1onmaTuieH u ero 3HayeHue.

A 11 x u H bl. AtletuneH. TpoliHas cBsI3b B MOJIEKYJIE alleTuieHa. [[puMeHeHue aneruneHa Ha
OCHOBE CBOMCTB: pe€aklUMs TOpPEHUs, NPHUCOCAUHEHUs XJIOPOBOAOPOJAa W JajbHEHIIas
MOJIMMEpH3aLs B OJUBUHIWIXJIOPHI, peakus ruaparanuu aneruieHa. [lonstue 06 anbaerunaax
Ha [IPUMeEpPE YKCYCHOIO aJIbJIErUAA.

Oxucnenue anpaeruja B Kuciaoty. OZHOOCHOBHBIE MpeleNibHbIe KapOOHOBBIE KHCIOTHI Ha
IpuMepe YKCYCHOM KHCIIOThI. Ee CBOMCTBA M TPUMEHEHUE.

Peakuuu sTrepuduKanuu U MOHSATHE O CIOXHBIX 3¢u-pax. Kupbl Kak cioxHble 3(UPBI
[JIMIEPUHA U KUPHBIX KUCIIOT.

[lonsiTne 00 aMHUHOKHCIOTaX Kak aM(OTEpHbIX OpraHMYecKHX BellecTBax. Peaknuu
MOJIMKOHJICHCALUU. besku, uX cTpoeHne U OMOIOTHYecKas PoJib.

[Tonsitue 00 yrnmeBomax. ['mioko3a, ee cBoiicTBa u 3HaueHue. Kpaxman u memironosa, ux
OHMoJIOTHYecKast poJib.

JemoHcTparmu. Mojenu MOJIEKyl MeTaHa W JpYrux YIieBoaoponoB. B3aumopeiicTBue
3THJIeHa ¢ OpOMHONM BOJOW W pacTBOPOM INepMmaHraHaTa kamud. [lomyueHue areruneHa
KapOMIHBIM crocoboM U ero ropenue. OOpasubl ATaHONA, STHICHIVIMKONS M TIUIEPUHA.
Oxucnenune ykcycHOM kucnothl. [lonmyueHue ykcycHO-3THIOBOTO 3¢upa. OMbUICHHE XUpA.
Jloka3aTenbCcTBO HaMWM4Msi (PYHKIMOHAJIBHBIX TPYNI B pacTBOpax aMHHOKUCIOT. L[BeTHbIE
peakuuu OenkoB. B3anmopelcTBHE TIIIOKO3BI C aMMHAYHBIM — PacTBOPOM OKcuaa cepedpa.
I'maponus riIroKo3b! U KpaxMala.

JlaGopatopHsble onbIThl. 1 M3roToBnenue Mojeneit Mojaekyn yriaeBojgopojoB. 2. CpoiicTBa
riuuepuHa. 3.BzaumoneiictBue rimoko3bl ¢ ruapokcunom menu (II). 4. BsaumoneiictBue
Kpaxmaja ¢ HOJOM.

TemaTHueckoe INIAHUPOBAHHUE



Conep:xkanue

Koaso
YacoB

Jlara
(mian.)

Jlara

(dpaxr.)

BBenenune

HepI/IOZ[I/I‘IGCKI/Iﬁ 3aKOH 1 ICPUOANYCCKAA CUCTEMA XUMHNYCCKUX
anemenToB .M. Menneneera

XapakTepucTUKa XUMHUYECKOTO DJIEMEHTa HA OCHOBAHUH €r0
nosioxenus B [ICXD Meuneineesa.

OcHOBHBIE KJIacChl COEIWHEHMI, CcBoWcTBa. Kiaccupukarms
BeIECTB. [ eHeTnyeckas cB3b.

XUMHUYECKUE CBONCTBA coequHEHN. AMGBOTEPHOCTS.

Tema 1. CkopocTh XUMHYECKHUX peaKluil. XuMHYeCKoe
paBHOBecCHE

CKOPOCTh XMMUYECKUX PEAKIIUMN.

3aBUCHUMOCTD CKOPOCTH XMMHUYECCKUX peaKumTI OT Pa3JIMYHBIX
(hakTopoB.

OO6paTumble U HEOOpAaTUMBbIE pEeaKLIUH.

©

XUMHUYECKOE PaBHOBECHE.

O6oOmenrne u cucremarusanus 3HaHHH 10 Teme «CKopocTh
XHUMHYCCKUAX PEaAKIIHID»

10.

O6oOmenrne u cuctemMaTusanusi 3HaHHK 10 Teme «CKOpOCTH
XHUMHYCCKUX PEAKIIHID»

Tema 2.HemeTa/LiIbI.
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11.

Hemeramnel: aTOMEI 1 IMPOCTBIC BCIICCTBA. KHCJ’IOpO,Z[, O30H,
COCTaB BO3ayXxa.

12.

T"amorensl

13.

COGI[I/IHCHI/IC raJJOr¢HOB.

14.

Kucnopon.

15.

Cepa.

16.

CoeI[I/IHCHI/ISI CCPHLI.

17.

Cepnas kucnora. Coiau cCepHON KUCIOTBHI.

18.

A3or.

19.

AMMHaxK.

20.

Conn aMMOHHUS.

21.

A3oTHAg KUCIIOTa U €€ CBOWMCTBA

22.

Conu a30THOM U a30THCTOM KUCIOT. A30THBIE YIOOpEHUSI.

23.

docdop.

24,

Coenunenus docdopa.

25.

Yraepon.

26.

Oxkcupl yriepona.




217.

KapOonarsr.

28.

Kpemuuii. CunukatHas IpOMBIIIIIIEHHOCTb.

29.

O06001IeHrEe ¥ cucTeMaTU3alus 3Hauuil mo reme «Hemeraniby.

30.

Kontposnbnas padota o teme «HemeTamibiy.

Tema 3. Xumnueckuii NpaKTUKYM

31.

[TosrydeHne aMMHaKka U MCCIEIOBAHUE €TI0 CBOMUCTB.

32.

Pemenne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paClliO3HAaBAaHHUEC KaTHOHOB
1 aHHUOHOB.

33.

Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paCliO3HaBaHHUEC KATHOHOB
1 aHHUOHOB.

34.

[Tony4yenue oxcuaa yrieposa (4) U U3ydeHUe €ro CBOMCTB.
Pacno3naBanue kapOoOHATOB.

Tema 4. MeTaiabl

15

35.

ITonoxenue meramno B IICXD JI.M. MenaeneeBa. ®duszndeckue
CBOMCTBA METAJIJIOB.

36.

XUMHYECKUE CBOMCTBA METAJLJIOB.

37.

OO0111e NoHSTHS 0 KOPPO3UU METAIJIOB.

38.

CruiaBbl

39.

[Tonydyenune MeTaos.

40.

Illenoynbie METAJIIBL.

41.

CoenuHeHus MIEIOYHBIX METAIIIOB.

42.

Illenoyno3eMenbHBIC METATLIbI.

43.

COGI[I/IHCHI/IH MICJI0OYHO3EMCIIbHBIX MCTAJIJIOB.

44,

AJTIOMUHUA

45.

COGI[I/IHCHI/IH AJIFOMHUHU.

46.

Kemezo

47.

CoenuHeHHn JKejle3a CO CTEIEHBI0 OKUCIIEHU +2 U +3.

48.

O00011IeHNE U CUCTEMATH3aIUs 3HAHUN 110
TeMe «MeTab»

49.

KOHTpOJ’IBHaﬂ pa60Ta o TeMe «MeTalIbly.

50.

HpaKTI/I‘IeCKaH pa60Ta no TeMe «MeTaniab»

Tema 5. Oprannyeckue BeumecTsa

14

ol.

IIpeamer opranndeckoil XuMuu. Teopust CTpOCHUS OPraHUYECKUX
coenuHenuit A.M. byrneposa.

52,

[IpenenbHbIE YTIE€BOAOPOIBI.

53.

[IpenenbHbIe YTIE€BOAOPOIBI.

54,

HCHpe,Z[eJ'ILHLIC YrJIEBOAOPOIBI. OTHUJIEH.

55.

HCHpe,Z[eJ'ILHLIC YrJIEBOAOPOIBI. AI_ICTI/I.IIGH.

56.

ApoMaTHYECKUE YTIIEBOAOPOIBI.




S7.

CrnupTsl

58.

AJpIernuael

59.

[TonsiTHE O CNOXKHBIX dpupax. KUpHI.

60.

AMUWHOKHUCIIOTHI

61.

benku

62.

VYrieBoabl

63.

O06o006mieHne 1 cucTeMaTu3anus 3HaHu# 1o TeMe «Opranndyeckue
BEIIECTBAY

64.

Hrorosoe 3aHATHE IO OPraHUYECKON XUMUHU

65.

Peszepn

66.

Peszepn

67.

Pezepn

68.

Pezepn

Htoro: xoHTpoJIbHBIE pabOTHI-3; MPAaKTUYECKHE -5




