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IMosicHUTENbLHAA 3ANNCKA

JlaHHOE TeMaTH4YEeCKOe IUTAHUPOBAHUE COCTABJICHO B COOTBETCTBHM C NMPOrpaMMoil (aBTop
0.C. I'abpuensn. Ilporpamma ana odumeoOpa3oBaTeNbHbIX yupekacHuil «Xumusa» 8 -11 kmace —
M.: Hpocda, 2001.), obs3aTeabHBIM MUHHMYMOM CONCPKAHUS O0pasoBaHUS U TPCOOBAHMSIMH K
VPOBHIO MOATOTOBKH BBIMYCKHUKOB KO (“OLeHKa Ka4yeCTBa MOATOTOBKHU BHIMYCKHUKOB CPEIHEH
(mosHOM) WKoOEI MO XUMUK -, coctasuteau B.B. Cymaroxun, A A. Kasepuna. M., “Ilpoda”, 2002
r.), npegHasHadeHo 1A padotel no y4eOnuky: O.C. 'abpuensana, I'.I".JIeicoBa. Xumus 11 xmace —
M.: Apoda, 2019.

[IporpaMma paccuuTaHa Ha U3yUYCHUE XUMHH MO 2 Yaca B HEACHIO, BCEro 3a roxa 70 yacos.

TeopeTHuecKyo OCHOBY Kypca O0IIeHi XMMUH COCTABJISIIOT COBPEMEHHBIC MPEACTABICHS
O CTPOEHUM BelEeCTBa (MEPHOTNYECKOM 3aKOHE U CTPOEHUH aTOMa, TUMax XMMHYECKHX CBA3eH,
arperaTHOM COCTOAHHWM BELIECTBA, MOJMMEpax M OHUCMEPCHBIX CHCTEMAX, KAa4eCTBEHHOM W
KONMYECTBEHHOM COCTaBe BELIeCTBa) U XUMMYECKOM mnpouecce ( KIacCUPUKaLMU XUMHUECKHUX
peaxuuii, XMMH4ECKOH KMHETHKe U XuMmUueckoMm paBHoBecuU, OBP). DakTuueckyro OCHOBY Kypca
COCTABILIIOT OOOOIICHHBIE — MPEOCTABJICHUS O KJIACCAX OPraHMYECKHX UM HEOPTraHHYECKHX
coenuHCHUN U uX cBolicTBax. Takoe mOCTpoeHHEe Kypca oOliel XMMHUH TO3BOJSICT HMOABECTH
yHallUXCsd K TMOHMUMAHUIO MAaTepHalbHOCTH W TO3HABAEMOCTH MHUpa BELIECTB, MPUYUH HX
MHOro0Opa3us, BceoOled cBA3M sBieHUH. B cBOWO ouepenb, 37O AaéT BO3MOXKHOCTb YYAILIHMCH
Jyulle YCBOUTb COOCTBEHHO XUMHUECKOe COAEp)KaHUe W MOHATh PONb U MECTO XMMUHU B CUCTEME
Hayk o mpupojae. JIoruka u CTpyKTypHpOBaHHUE Kypca MO3BOJSIIOT B MOIHON MeEpe UCTIONb30BATh B
OOY4YCHHH JIOTHYECKHUE ONEPAaLUd MBIIUICHUS. AHAJIW3 M CHUHTE3, CPAaBHCHUE U AHAJIOTHIO,
CHCTEMATH3aLUIO U 0000IIeHHE.



TEeﬁoBaHl/lﬂ XHMHUYECKOro OGEaSOBaHl/lﬂ K 3HAHUAM H YMCHHUAM VUALIINXCH 11 kaacca

YueHHK J0J12KeH 3HATh:
@ eaxciuelniue XUMHYCCKUEC ROHAMUA: BELIECTBO, XUMUYECKUI SJICMEHT, aTOM, MOJICKYJIa,

aTOMHasi U MOJIEKYJIsipHasi Macca, ajJIOTPOMusi, YINepOAHbI ckeneT, (yHKLHOHANbHAS TIpyrnna,
BELLECTBA MOJIEKYJAPHOrO U HEMOJIEKYJIAPHOIO CTPOEHHUs, PACTBOPbI, 3JEKTPOJUT U HEINEKTPOIHUT,
3JEKTPONUTHYECKAs AMCCOLMALUs, OKUCINUTENb U BOCCTAHOBUTE/b, OKMCIEHHE U BOCCTAHOBJIEHUE,
BaNI€HTHOCTb, CTENEHb OKHUCIEHHS.

© OCHOGHbBIE 3AKOHBL XUMUU: COXPAHECHHUS MACCHI BEILECTB, MOCTOSIHCTBA COCTaBa, NEPUOANYCCKUN
3aKOH.

© OCHOGHbIE MEOPUU XUMUU: XUMHWYECKOH CBA3H, ACKTPONHTHYECKON AUCCOLHUALIUN, CTPOCHH
OPraHNUYE€CKUX COCIAUHEHUI.

© eadcHenuine seniecmed W Mamepuaisl: OCHOBHBIC META/MNBl U CNJABbl, CEpHas, COJsHas,
a30THasi U YKCYCHAas KHCJIOTBI, LIEJOYH, aMMHAK, MHMHEpalbHbIC VAOOPEHUS, METAaH, 3TUICH,
ALCTUIICH, OCH30/, STaHOJ, JKUPBI, MBLIA, NIIOKO3a, CaXxapo3a, KpaxMal, K1eTyaTka, Oenku.

YueHHK 10.15KeH YMETh:

© nazptéamp: N3yYyeHHbDIE BELIECTBA 110 «TPUBHAILHOWY UIH MEKAYHAPOAHON HOMEHKIAType.

© onpedersimb: BAIEHTHOCTb M CTENEHb OKUCIEHHS XHMUYECKHX 3JIEMEHTOB, THUI XUMHYECKON
CBSI3W B COEIMHEHUSX, 3apsAd MOHA, OKMCJIHUTENb U BOCCTAHOBUTENb, NMPHHAIJIEKHOCTb BELUECTB K

Pa3JUYHBIM KJIAaCCaM OPTaHHYECKHX COEIMHEHHH.

© 00vACHAmMS: 3aBUCUMOCTb CBOWMCTB BELLECTB OT X COCTABA U CTPOEHHS, NPUPOAY XUMHUYECKOH
CBA3H (MOHHOH, KOBAJNEHTHOH, METAJUIMYECKOI), 3aBUCUMOCTb CKOPOCTH XHMHYECKOH peakLuu U
NONOKEHUS XUMHYECKOTO PaBHOBECHS OT pa3iUUHbIX (PaKTOPOB;

© XApAKmepu3oeamp: >1€MEHTbl MalblX MepuoaoB mo  ux nojokeHuto B TICXDI; obuue
XUMHYECKUE CBONCTBA METANIOB, HEMETANI0B, OCHOBHBIX KJ1aCCOB HEOPraHHYECKUX COCIHHEHHIT,
© GBINOIHAMD XUMUHECKUI IKCASPUMENM: IO PACIIO3HABAHHIO BaXKHEHLIMX HEOPraHHYECKHX H

OpPraHHYEeCKHUX BELLECTB.

© HposoOHmMb: CAMOCTOSTENIbHbI TNMOHCK XUMHYeckoli HHpOpMauu ¢ HCIOIb30BAaHUEM
Pa3JIMYHbBIX MCTOYHHKOB (HAYYHO-TIONYJIAPHBIX W3TaHWH, KOMMBIOTEPHBIX 0a3 NaHHbBIX, pecypcoB
HHurepHeTta);, HCMONB30BATL KOMIMBIOTEPHbIE TEXHOIOrUH At oOpaboTkH U nepenayv X MMHYECKOH
nHdopMaLHy U e€ NMPeacTaBIeHUs B Pa3JIH4HbIX Popmax.

YueHHK 10J17KEeH HCN01b30BATh:
© 00bsICHEHNS XUMHUYECKHX ABJIEHHH, MPOUCXOA[LIMX B NPUpoAe, ObITY H HAa NPOHU3BOACTBE,

© onpeneneHuss BO3MOKHOCTH MPOTEKaHUs XUMHUYECKUX MpeBpalleHui B pa3siMUHbIX YCIOBUSIX U
OLIEHKH WX MOCTEACTBMUIT,

© 5KOJOTHYECKH rPaMOTHOTO NMOBEASHHS B OKpY’Katolleii cpene;

© OLIEHKHM BJIMSIHMS XHMMYECKOIO 3arps3HEHMs OKpy»Katwollell cpeibl Ha OpraHu3M 4HejoBeKa U
ApYTUe KUBble OpPraHH3MBbl,

© OesomacHoro oOpallleHus ¢ TOpPHOYMMH M TOKCHYHBIMHU  BeLIeCTBAMH, JaOOPATOPHbIM
000pyaOBaHuUEM,

© MPUrOTOBNIEHUS PACTBOPOB 33AaHHON KOHLIEHTpaLMK B ObITY M Ha NPOU3BOACTBE;

© KpUTHUYECKO! OLIEHKHW AOCTOBEPHOCTH XHMMMUecKOl MHpopMauuu, MOCTynawolleid U3 pasHbIX
HUCTOYHHKOB.

YueOHo - MeTOAHYECKHIl KOMILJIEKT




% TlTporpamma nans obueobpasosaTensHbix yupeskaeHuil «Xumusy» asrop O.C.I'abpuensH 8 -
11 knacc — M.: Tpoda, 2001.

s O.C.Tadpuenan, I' T JIbicoa. Xumus 11 knacc — M.: Ipoda, 2006.

s O.C.Tadpuensan. Xumus 11 knacc. Meroaunueckoe nocobue. Mocksa, «/Ipodar» 2005r.

% OC. Tabpuensn, U I'. OcrtpoymoB. HacronpHas KHHra yumtens xumud 11 kmacc.
Mocksa, «bnuk u K», 2001r.

¢ KonTponbhble U nposepounble paboTel no xumuu k yuebuuky O.C. Tabpuensina «Xumus

I 1» Mocksa, «Ipoda».

MyJabLbTHMeAHA — NOAAEPKKA Kypca

«O0was n neopranuveckas xumus» 10 — 11 kiacc.

«Buptyanbnas naboparopus» (tadoparopus cuctem MyabTuMeaua, Mapl' TV, 2004).
Xumus obuas u Heopranuueckas 10- 11 knacc (nabopaTopusi cUCTEM MyJbTHUMEHA,
MapI'TV, 2001).

** HHTepHET — pecypCHl HA YCMOTPEHUE YYUTENS U YUALIHUXCS.

< Xwumusa. Cnaii sx3amen Ha «oranuno». UK.
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Codepacanue npozpammsl «Qbuias xumui»

Tema 1. CTpoenne atoma u nepuoguueckuii 3akoun . U. Mengeneesa (9 4)

Ocnosnvie  ceedenmist o cmpoenunt  amoma. Sapo: mpoToHsl U HelTpoHbl. H30TOmEBL
OJICKTPOHBL. DJICKTPOHHAst OOOJIOUKA. OJHEPreTUHeCKUil ypoBeHb. (OCOOEHHOCTU CTPOCHHUSA
3JIEKTPOHHBIX 000JI0UEK ATOMOB 3JIEMEHTOB 4-ro U 5-ro nepuonos nepuognyeckoi cucremnr 1. U.
Mengeneesa (nepexogHbix 3seMeHTOB). [ToHsTHE 00 OopOuTansax. s- U p-opOoUTATN. INEKTPOHHbIE
KOH(UIypaLMi aTOMOB XMMUYECKUX 31EMEHTOB,

Hepuoouyeckuit 3akon J[. U. Menoeaeesa 6 ceeme yyenusn o cmpoeruu amoma. Otkpoitue J1.
H. MeHaeneeBbIM NEPUOANYECKOrO 3aKOHA.

IMepuonuueckas cucremMa xuMmuueckux siaeMeHtoB [l M. Mennencesa — rpaduueckoe
oToOpakeHHe TNepHOINIEcKOro 3akoHa. (MPU3MYECKHIT CMBICH TMOPAAKOBOIO HOMEPA 3JIEMEHTA,
HOMepa nepuojga M Homepa rpynnbl. BanentHvie siexTpoHbl. ITpHunHBI HM3MeHeHHs CBONCTB
3JIeMEHTOB B Mepuoaax v rpynnax (r1aBHbIX NOArpyInax).

[NonoxxeHue BofOpOAa B NepUOAHUECKOI CHCTEME.

3HAUCHUE MEPUOAUIECCKOrO 3aKOHA U MEPUOANYCCKON CUCTEMBI XUMUYECKUX 3JEMEHTOB [l
W. Menneneena ans pa3sBUTUA HAYKH M MOHUMAaHHA XUMUYCCKONH KapTUHBI MUPA.

Jemoncrpaunu. Paznnynbie GopMbl NepHOANIECKOH CHCTEMBbl XUMHYECKHX 371eMeHTOB [l
N. Menneneesa.

JlaGoparopusiii ombiT. 1. KoHCcTpyupoBaHue nepuoavueckoil TaOaulbl 3M€MEHTOB €
MCMONb30BaHHEM KapTOUex.

Tema 2. Crpoenue Bewecrsa (171 4)

Honnas xumuveckas ces3s. Karnonwl u anuonbl. Knaccudukamus monos. MoHHbIe Kpuc-
Tananyeckue peierk. CBONWCTBA BEWECTB C HTHM THIIOM KPUCTAJUTHUECKHX PELUETOK.

Kosaienmuan xumuyeckas cesa36. INeKTPOOTPULIATENBHOCTb. [lonspHas M HemonspHas
KoBaNeHTHble ¢BA3M. Jlunmonb. ITonspHOCTL CBA3M W MOMSIPHOCTH MoJekysbl. OOMeHHBIH U
IOHOPHO-aKLENTOPHBIN MEXaHU3MBI 0OPA30BAHNUS KOBAJIEHTHOM CBs31. MONEKyNsAPHBIC M ATOMHBIE
KPHUCTANNHUCCKUE peweTku. CBOMCTBA BELIECTB ¢ 3TUMH THIIAMH KPUCTAJUTMYECKUX PEILIETOK.

Memeavrniveckan xumuueckasn c6a3s. OcoOeHHOCTH CTPOEHHS aTOMOB MeTaioB. Mertanau-
ueckas XHMMHYecKas CBA3b M MeTajjn4eckas Kpucraninueckas pewerka. CBOICTBa BELIECTB C
3THUM THUIOM CBSI3U.

Booopoonas xumuyeckas c6d36. MeXMONeKynspHas W BHYTPUMOJEKYspHAs BOAOPOHAs
CBA3b. 3HAUCHIE BOJOPOIHOM CBA3H I OPraHU3aIiH CTPYKTYP OHOMOIHMEPOB.

Hoaumeps:. TInacTMacChl, TEPMOMNACTEL U PEAKTOIUIACTDI, UX MPEACTABUTEIH U IPUMEHCHHC.
Bonokna: mnpupoaHbie (pacTHTeSbHblE W OKHBOTHbIE) W XUMHYEeCKHe (HMCKYCCTBEHHbBIE U
CHUHTETHYECKHE), UX MPEICTABUTENH U TPUMEHEHHE.

lazoodpasnoe cocmoanne seugecmea. Tpu arperaTHbIX COCTOSHUS BOAbl. OcobeHHOCTH
CTpOeHUs ra30B. MOoApHbIil 00beM ra3oo0pa3HbIX BELIECTB.

[MTpumeps! ra3o00pa3sHBIX NPUPOAHBIX CMECEH: BO34yX, NPUPOAHBIA ras. 3arpsasHCHHE
atMocheps! (KHCAOTHBIE NOXKAH, TaPHUKOBEIH 3(dekT) 1 Goprda ¢ HEM.

[MpencraBurenu ra3oo0pa3HbIX BELLECTB: BOXOPOH, KHCJIOPOH, YIVIEKHCIbIH ras, aMMHak,
sruner. Ux nonyuenue, cobupanne v pacrnosHaBaHue.

HKuoxoe cocmosinie seugecmea. Bopa. TlotpeGneHue BoAbl B ObITY M Ha MPOM3BOACTBE.
XKecTkocTb BOsibl M COCOOB! ee yCTpaHEeHHs.

MuHepanbHbIC BOIBL, X UCIIOIB30BAHUE B CTOJIOBBIX U JCUEOHBIX LEsX.

XKupkue KPUCTANIBL H UX TIPHMCHCHHE,

18épooe cocmosnie 6eupecmea. AMOpdHbIE TBEpIble BeLIeCTBA B NPHPOLE U B JKH3HH
uesioBeKa, UX 3HaueHue n npruMeHenre. Kpucraminiyeckoe cTpoeHre BeLIecTsa.

Jlucnepenvie cucmemvr. TIoHATHE O AMCNEpPCHBIX cucTeMax. JlucmepcHas (asa v Jucrepcu-
OHHasi cpena. Knaccudukauus AMCTIEPCHBIX CUCTEM B 3aBHCHMOCTH OT arperaTHOro COCTOSIHMS
OUCTIEPCHOM CPeAbl M AUCTIEPCHOHHOM (hasbl.



I'pybomucnepcHble cUCTEMBI: 3MYIIbCUU, CYCMIEH3HH, a3PO30JIH.

ToHkoAHCNIEPCHbIE CUCTEMBI: TeTU 1 30JH.

Cocmas segecmea 1 caeceds, BelllecTBa MONEKYASPHOrO U HEMOJNEKYISPHOrO CTPOEHMS.
3aKOH NOCTOSHCTBA COCTaBa BEILECCTB.

[MonsTHE «n0MA» M €€ Pa3HOBHOHOCTH. MaccoBas (mOns SJEMEHTOB B COCOUHEHUM, OJS
KOMITOHEHTa B CMeCH — A0J1i NpUMeceH, 10 PaCTBOPEHHOIO BELIECTBA B PaCTBOpPE) H 0ObeMHas.
Jons BbIXOma NPOOYKTa PEaKLUH OT TEOPETUUECKH BOZMOKHOTO.

MAemoHcTpauun. Moaens Kpuctaanmvueckod peweTku  xyopuaa  Hatpus.  OOpasibl
MUHEPAJIOB ¢ HOHHON KPUCTATNIMUECKOi pelleTKol: kanbLmTa, ranura. Mosenu KpucTaainuecKux
PELIETOK «CyXoro npaa» (WM ionma), anmasa, rpadura (mnm keapua). Mogens monexymsl JJHK.
Ob6pasubl  mnactMace (penonodpopmanbaerunnpie, MOAUYPETAH, TOMUITUICH, MOJIHIPONUICH,
MONIMBUHUNXJIOPHA) W u3nenus u3 Hux. OOpas3ubl BONOKOH (IWEpCTh, LIENK, aleTaTHOE BOJOKHO,
KamnpoH, JaBcaH, HEWNOH) W u3genus w3 Hux. OOpa3ubl HeopraHH4ecKHX MoJuMepoB (cepa
njacThyeckas, KBapl, OKCHJ aMOMUHUs, MPUPOAHbIE aMOMOCHAMKATbl). Moaenb MOJISPHOro
obbema rasoe. Tpu arperaTHbiXx cocTosHMs Boabl. OOpasiubl Hakunu B YaiiHUKe M Tpydax
LCHTPANbHOrO OTOrIeHUs. JKeCTKOCTh BOABI U CHOCOOBl ¢¢ yCeTpaHeHus. lIpubopbl Ha HKHAKUX
kpuctannax. OOpasupl pasMUYHBIX OUCIEPCHBIX CHCTEM: 3MYJIBCHI, CYCHCH3HI, a3po3onei, renei
u 3oneit. Koarynsuus. Cunepesunc. Dddext Tunpans.

JlaGopaTopubie onbiTel. 2. OnpeneneHne THMA KPUCTAJUIMYECKOW PEIUETKH BELIECTBA W
onucaHue ero cBoiicte. 3. O3HakOM/eHHE C KOJUIeKUHeH NOJMMEpOB: IACTMAcC M BOJIOKOH W
usnenuss M3 Hux. 4. HcnbiTaHWe BOAbI Ha JKECTKOCTb., Y CTPaHEHHE >KEeCTKOCTH BOABL 5.
O3HaKOMJICHHE ¢ MUHEPaIbHBIME BOAaMHU. 6. O3HAKOM/ICHHE ¢ IUCTIEPCHBIMU CUCTEMaMH.

Tema 3. Xumuueckne peakunn (12 4)

Peakyuu, uoywgue 0€3 uzmMenenusa cocmasa 6eujecms. ANNOTPONHUS W aJIOTPONHbIE
Bumon3merneHus. [lpuuunbl annorpornun Ha npumMepe moaudukauuii kuciopoma, yriepona H
docdopa. O30H, ero Guonornueckas posb.

H3omepb 1 nsomepus.

Pearyuu, uoyigue ¢ usmenenuesr cocmasa ceujecms. Peakunu COSOUHCHUS, Pa3JIOKCHHS,
3aMelIeHUss M OOMEHa B HEOPraHMYECKOW U OpPraHHveCKOl XuMuu. Peakumm 3K30- U 9H-
norepmudeckre. TernosBoli 3hdexT XUMUUECKOH peakuMH U TEePMOXHMHYECKHE YPaBHEHHs.
Peakuny ropeHus, Kak YaCTHBIN Clyuai 3K30TEPMHUYECKHX PEAKLMIL.

Cropocms xumuyeckoit pearyuu. CKOPOCTb XUMHUUECKOH peakLiii. 3aBUCHMOCTb CKOPOCTH
XMMHUYECKOH peakuMH OT TPUPOAbl PearMpyroliuX BeLIeCTB, KOHLEHTpalUu, TeMneparypsl,
TUIOIIAAN TOBECPXHOCTH COMPHUKOCHOBCHMS M KaTanu3aTopa. Peakuu romMo- U reTepor¢HHBIC.
IlonstTne o© karanmse M Karanu3atopax. PEpPMEHTBI Kak OHOJOHYECKHE KaTalH3aTOpBI,
0CcOOEHHOCTH UX PYHKLUHOHHUPOBAHUS.

Odpamumocms xumiyeckux peaxyutt. HeobpaTumbie 1 odparHMble XHMUUECKHE PEAKLIHH.
CocTosiHMe XMMUYECKOrO paBHOBECHS /15t OOpaTUMbIX XMMHUYeckuX peakunii. CrocoObl cMelleHus
XMMHYECKOrO pPaBHOBECHs Ha MNpuMepe cHHTe3a aMmuaka. [loHsTHe 00 OCHOBHBIX HayUHbIX
NPHUHLUNAX MPOU3BOACTBA HA MPUMEPE CUHTE3a AMMHAKa HAH CCPHOM KHUCNOTHL.

Pore 6oosr 6 xumveckoii peaxiuu. VICTHHHBIC pacTBOPBL PacTBOPHMOCTD U KIaCCHPUKALIIS
BELLECTB [0 3TOMY MPH3HAKY: PACTBOPHMbIE, MAJIOPACTBOPHMbIE H HEPACTBOPHUMbIE BELLIECTBA.

DNEKTPONUTBI U HE3NEKTPOJIUTBI. DNEKTPONHTHYECKast quccourauns. Knucnorsl, ocCHOBaHUS U
COJIM C TOUKH 3PEHUS TEOPUU MEKTPOIMTUUECKOH TUCCOLMALIUU.

XuMHueckue CBOMCTBAa BOAbI: B3aUMOJEICTBHE ¢ MeTallaMu, OCHOBHBIMH M KHCJIOTHBIMU
OKCHAAMH, pa3JIOKEHHe U 0oOpa3oBaHHE KpucTayioruzpatoB. Peakumm rugpataumu B
OpraHUYECKON XUMHUH.

luopoaus  opeanuveckux u  neopeanuyeckux  coeounenuti. Heobpatumblii  ruaponus.
OOpaTHMblii TUIPOISIH3 COJIE.

I'maponaus opraHnyeckHx COeAMHEeHWH W ero TNPakTUYeCKOoe 3HaueHHe st MOJyYeHMs
TMAPOJIM3HOTO cnupTa M MblIa. buosnornyeckas posib rUApOAM3a B IUIACTHMUECKOM U
3HEPreTHYeCKOM OOMEHE BELIECTB U 3HEPTHH B KIICTKE.



Oxucaume:teno-eoccmanosumeisivie pearyui. Crtenenb okucienus. OnpenesneHue CTeneHu
okucnenus no popmyne coenrHenus. [TonsTne 06 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKLHSAX.
OxucneHne U BOCCTAHOBJIIEHHUE, OKUCAUTEND U BOCCTAHOBUTEb.

DNEeKTPONM3. DNEKTPOIN3 KAK OKUCIHTENBHO-BOCCTAHOBUTEC/BHBIH MPOLECC. DNCKTPOIH3
PacIIaBOB U PACTBOPOB HA MpUMEPE XJopuaa Hatpus. [IpakTUHeCKOe MPUMEHEHHUE 3JCKTPOIN3a.
DNEKTPOJUTHUECKOE MOTy1IeHHE aTiOMUHNUSA.

Aemoncrpauuu. [Npespawenne kpacHoro ¢ocdopa B OGenbiit. Ozonarop. Mogenu mogekyn
H-OyTaHa M u300yTaHa. 3aBUCHMOCTb CKOPOCTH peaklMi OT MPUPOJbl BELIECTB HAa NpHMeEpe
B3aUMOAEICTBUSA PaCTBOPOB Pa3IMUHBIX KWCJIOT OAMHAKOBOW KOHLEHTpauuM C OAMHAKOBBIMH
rpaHyJaMu LIUHKA H B3aUMONCHCTBHS OAMHAKOBBIX KYCOYKOB Pa3HBbIX METAJJIOB (MarHus, LMHKA,
JKenesza) ¢ CONAHON Kucioroil. BsanmonelicTBre pacTBOPOB CEPHOIN KHCJIOTBI € PacTBOPAMHU
THOCYJIb(ATA HATPHUA Pa3aUYHOH KOHLEHTpauMH W Temrepatrypbl. Mozeib KHMALIEro Clos.
Paznoxenune nepokcuga Boaopona ¢ nomMowbio karanusaropa (okcuaa maprasua (1V)) w karanasbl
Chiporo Msca v cbiporo kaptodens. ITpumepbl HeoOpaTHMbIX peakuud, naymx ¢ odpa3oBaHeM
ocajka, rasa Wnu Boabl. Biaumoneiticteue nutus v Hatpus ¢ Bogoii. [TonyueHue okcuaa ¢ocdopa
(V) m pacTtBOpeHHE €ro B BOAEC, HCIBITAHHE IOJIYYEHHOro pacTeopa jakmycoM. OOpasusl
KPUCTANAOruApaTos. HcneltaHne pacTBOPOB 3IEKTPONHTOB M HEINEKTPOJHMTOB HA MPEAMET
AUCCOLHaUMH. 3aBUCUMOCTb CTENEHH 3EKTPOJIMTHYECKON AMCCOLUHALMH YKCYCHOH KHMCIOTBI OT
pazbasnenus pacrsopa. ['maponus kapbuna xanbumns. ['maponns xapOOHATOR LIEIOYHBIX METANIOB
U HMTpaToB LMHKa Wian ceuHua (11). Tlomyuenue wmbima. Ilpocreiillivie OKUCIWUTENBHO-BOCCTa-
HOBHUTENbHbIE peakliMy; B3aMMOAelCTBHE LMHKA C CONSHON KHUCIOTOHW M jKejesa ¢ pacTBOPOM
cynedata menu (11). Momenb snekrponuszepa. Moaenb 3JMEKTPONU3HON BaHHbI JJIS MONYHYCHUSA
ANMFOMHUHUS.

JlaGoparopnbie onbiTbl. 7. Peakuus 3aMelleHWss MEOW JKEJIe30M B PacTBOPE MELHOro
kynopoca. 8. Peakuun, uaywue ¢ odpa3zoBanueM ocaznka, raza v Boabl. 9. [lonyuenue kucnopona
pasiokeHUeM NEepOKCUMAAa BOAOPOAA ¢ MOMOUILK OkcHia MapraHua (IV) u karamasbt cbiporo
kaptodens. 10. TloayueHue BogOpoAa B3aMMOAENCTBHEM KHCAOTbI C LIMHKOM. 11. Pasnuunble
CIIy4aH ruApOAU3a CONCH.

Tema 4. BemiecTBa u ux csoiicrsa (27 )

Memcuiavi. BzaumogneiicTBue MeTanoB ¢ HeMeTamaamMu (XJI0pOoM, Cepoll M KHCIOPOAOM).
B3aumoneicreuie enoyHbIX W WETOYHO3EMENbHBIX METANJIOB C BOOOH. DJIEKTPOXUMHUECKHH Psia
HanpskeHUi  Metanos.  B3aumonelicTBMe MeTanaoB € pacTBOpaMHM  KHMCJAOT W COMNell.
AnmoMuHOTEpMHUSA. B3aumoaeicTBue HaTpUst C 3TAHONOM U (PEHONOM.

Kopposua metannos. IToHATHE O XUMUHYECKOH M 3JICKTPOXHUMHUYECKOH KOPPO3UH METAJIIOB.
CrnocoOBI 3a1UHUTEl METAJUIOB OT KOPPO3HH.

Hememauan. CpaBHWTENbHAS XapaKTEPUCTUKA TaJlONeHOB Kak Haubonee TUIMHYHbBIX
npencrasureneil HemeranoB. OKHUCIUTENbHbIE CBOWCTBA HEMETAINOB (B3aUMOIEHCTBHE C
MeTaninamMu U BOAOPOAOM). BoccTaHOBUTENbHbBIE CBOICTBA HEMETAIOB (B3auMoielicTBIe ¢ Oonee
3JIEKTPOOTPHULIATENBHBIMHY HEMETAIIAMU U CIOKHBIMH BELIECTBAMH-OKHCANTENSAMM).

Kucaomer neopeanuyveckue u opeanuyeckue. Knaccudpukauus Kucior. XUMHYECKUE CBOMCTBA
KUCJIOT. B3aUMOACHUCTBHC ¢ METAAMH, OKCUZAMHU METAJUIOB, MMAPOKCUIAMU METAJUIOB, COJNSMU,
cnupramu (peaxkuus srepuduraunn). Ocobble CBONWCTBA a30THOH M KOHLUEHTPHPOBAHHOWH CEepHOM
KWUCJIOTEL

OcHoesarust neopeanuveckue u opeanuyeckie, OCHOBaHUS, UX Kaaccupukauus. XuMuueckue
CBOWCTBAa OCHOBaHWil: B3aMMOAENCTBHE C KHCIAOTaMH, KWCIOTHBIMM OKCHAAMM M  COJSMM.
PasnoxkeHne HepaCcTBOPHUMBIX OCHOBAHHII.

Coau. Knaccupuxauns coneit: cpeaHue, KUCIbe U OCHOBHbIE. XUMUUYECKUE CBOWCTBA CONEIH:
B3aMMOJEHCTBME C KHCIIOTaMHM, LIeIo4YamMH, MeTaiamu v consmu. I[lpencrasurenyu coneil u ux
3HaueHHne. Xnopua Hatpus, kapbonat kanbuus, gocdar kanbuus (CpeaHHe COJH), THAPOKapOOHATHI
HaTpUA U aMMOHMS! (KUCIIble COaM); ruapokcokapdoHat Meau (11) — mamaxut (OCHOBHas COJb).

KauecTBeHHble peakuuu Ha XJOpUA-, cyibdar-, U kapOOHAT-aHUOHbI, KaTHOH aMMOHMUS,
kaTuoHsl xenesa (11) u (111).



lenemuueckan cea3p Mmedncoy Kidaccamu HEOP2ANUYECKUX U OP2ANUYECKUX COCOUNENU.
[lousaTHe © TreHeTHYeCKOW CBA3W W TIeHeTHYecKHx pspax. [eHeTnueckuit psg  mMertanna.
Tenernueckuii psin Hemetanna. OcoOEHHOCTH T€HETHUECKOTO psijia B OpraHUHeCKOH XUMHUU.

Aemoncrpanun. Komnexuusa oOpasuoB meramios. BzaumonefcTBue HaTpusi U CypbMBI €
XJIOPOM, XKene3a ¢ cepod. I'opeHue MarHusi M amOMHUHHS B Kucnopozae. Bsaumonefictsue
LEOYHO3EMENIbHBIX META/IJIOB ¢ BOJOH. B3aumoneiicTBre HaTpus ¢ 3TAHOJIOM, LHHKA C YKCYCHOM
KUCIOTONH. AmomuHoTepMmus. B3anmoneiicTBre Meau ¢ KOHLUEHTPHPOBAHHON a30THOH KHCIOTOM.
PesynbTaThl KOPPO3UHM METAIOB B 3aBUCUMOCTH OT YCIOBHH ee mpoTekaHus. Komnexuus oOpa3nos
HeMeTa/UIOB. B3aumoaeicTre XJIOpHOH BOAbI ¢ pacTBOpoM Opomuaa (nonuaa) kanus. Konnexuus
NPHUPOIHBEIX OPTaHHYECKUX KHCAOT. Pas30aBnreHHe KOHUEGHTPUPOBAHHOH CEPHOM  KHCJOTHL
B3aumoneicTBie KOHLEGHTPHPOBAHHOI CEPHOH KHCJIOTBI C CaXxapoM, LC/UIKOJIO30H H MENBHO.
OOpa3ubl NPUPOOHBIX MHHEPANIOB, COAEPIKALIUX XJIOpHA Harpus, kapboHarT kanbuwus, ¢ocdar
kanpbuns M rugpokcokapdbonar wmeau (1), OOpasubl nNUIIEBBLIX NPOAYKTOB, COLEPIKALLNUX
ruApokapOOHaThl HATPUS U @AMMOHMSI, UX CMOCOOHOCTb K PasjokKeHUO NpU HarpeBaHuu. [alueHune
coab! ykcycoM. KauecTBeHHble peakLiii Ha KaTHOHbI U @aHHOHBI.

JlabopaTopHbie onbiThl. 12, HcneiTaHne pacTBOPOB KHCIOT, OCHOBAHHII U COJCH
UHAUKAaTOpamMu. 13. B3auMOACHCTBUE COJSHOH KHCAOTBEI H PAcTBOpPA YKCYCHOH KHCJIOTHI C
metauiamu. 14, B3aumopelicTBHe cONAHOM KHCJIOTBI M PacTBOpa YKCYCHON KHUCHOTBHI €
ocHOoBaHuAMH. 15. B3aumonelcTBre CONAHON KHCJIOTbI W PacTBOPa YKCYCHOH KHCIOTHI C CONAMU.
16. TlonyueHue M CBOMCTBA HEPaCTBOPMMbIX OCHOBaHMH. 17. T'MaApOau3 XJOpMAOB M alETaTOB
LETOUHbIX MeTa1oB. 18, O3HaKOMIIeHHE C KOJIIEKLMSIMU: &) MEeTAJJIOB; O) HEMETAJUIOB; B) KHCJIOT;,
') OCHOBAHMII, 1) MUHEPAJIOB U OMOJOTMUCCKUX MATCPHANIOB, COACPIKAILINX HEKOTOPBIC COJH.

Tema 6. Xumus u o6mectso (10 4.)

Xumua u npoussoocmeo. XyMUUECKas MPOMBILIIEHHOCTb, XUMHUYecKas TexHosorus. Coipbe ans
XUMHYECKOH TMPOMBILUIEHHOCTH. Boma B XMMHUYECKOH NPOMBILIEHHOCTH. JHEprus mJs
XMMHMYECKOTO MpOM3BOACTBA. HayuHble TPUHUMMObBI XMMMYECKOrO MNPOM3BOACTBA. 3aluura
OKpyxatoulell cpenbl W OXpaHa Tpyda NpU XUMUUYECKOM mnpousBoacTBe. OCHOBHblE CTaauu
XHUMHUECKOTO NMPON3BOACTBA (aMMHaKa U MeTaHona). CpaBHEHHUE IPOU3BOACTBA 3THUX BELLECTB.
Xumus u ceipcroe xosaucemeo. XUMU3ALUNS CEIbCKOTO XO34HCTBA H €€ HanpasineHus. Pacrenus u
nouBa, mnouseHHbll nornowatowni  kommieke (IMIK). Ynobpenns w ux knaccudukauus.
XWMHUecKHe CpencTBa 3aluThl pacTteHnin. OTpUUATeNbHbIE MOCIEICTBHSA MPHMEHEHHUs NMECTULMIOB
u 6opbda ¢ HUMH. XUMH3aLKS KMBOTHOBO/CTBA.

Xumun u droi0zun. XvuMmuieckoe sarpssHeHue okpyskamouleil cpeabl. OxpaHa ruapocdepsl ot
XUMHYECKOTO 3arpsisHeHus. OxXpaHa TOYBBI OT XHMUYECKOTO 3arpsisHeHust. OxpaHa atMocdephl OT
XUMHYECKOTO 3arpsisHeHus. OxpaHa ¢uopsl u  (ayHbl OT XHMHYECKOTO 3arpsi3HCHHS.
BuoTexHonorus ¥ reHHas HHXeHepus.

Xumun u noeceonesnan ycusnb 4erogexd. Jlovaunss anredka. MowLre U YHCTALLNE CPENCTBA.
CpenctBa 60pbObI ¢ ObITOBBIMU HacekOMbiMH, CpencTsa JMYHON TMTHEHbl 1 KOCMETHKH. XUMUS U
nui@a. MapkuMpoBka yNakOBOK MUILEBLIX MPOAYKTOB M NPOMBbILUJIEHHBIX TOBAPOB M YMEHME MX
YUTATh. JKOJOTHS KUIULLA. XUMHS H TCHETUKA YEIOBEKA.

HdemoncTpauun. Monenn npou3BOACTBA CEPHOM KUCIOTHI U ammuaka. Komnekuns ynodpeHuii u
nectuuunos. OOpa3uel cpencts ObITOBOH XMMHH M JIEKAPCTBEHHbIX mpenapatos. Kosnexuuu
CPEACTB MMIMEHbl U KOCMETHKH, NPenapaTos ObITOBOH XUMHH.



TemaTHuecKoe NIAHUPOBAHUE PA3IETIOB X UMHH

Konunuecrso | Konuuectso | Kon-Bo Kon-Bo
Ne HaumeHoBaHUEe TeMbl yacoB KOHTPOJIbH naﬁopa'rop NpaKTH4
TeMbl OTBEEHHbI | bIX padoT HbIX paboT | eckux
X Ha M onbITOB | pabot
N3yyeHHue.
1. CTpoeHue aToMa 1 nepuoAHYeckHii 3akoH | 9y 1u lno
JLH. Menneneesa.
2. CrtpoeHue BeulecTsa 11y Tu. S5no.
3. XHUMHYECKHe peakliin 124 Tu. 5 n.o.
4. Beuiecrsa 1 ux cBoiicTsa. 21y Ty 7n.0.
5. XUMHUYECKHI NPaKTUKYM 7u T4
6. Xumus n o0LIECTBO 10 u.
Hroro 70 4 K.p. 18 n.0 74







