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IIporpamma kypca xumuu 1Jis 11 kiacca o0meo0pa3oBaTeIbHBIX yUpexIeHU
(0azoBbIii YpOBEeHb) pa3padoTaHa HA OCHOBE:

denepantbHOTO KOMIIOHEHTA FOCYIapCTBEHHOTO 00Pa30BaTEILHOIO CTaHapTa OOIIETr0 CPEeTHETO
obpazoBanus 2004 ro.

- [IpumepHoit IporpamMmel 1o yueOHbIM npeameraM (Xumus. 8-11 kmacchr);

- ABTOpPCKOM TIporpaMMbl Kypca XUMHUH JUTsl ydarmuxcst 8-11 kiraccoB 001eo0pa3oBaTeIbHBIX
mkona aBropa O.C. 'abpuensna

1. IJTAHUPYEMBbIN YPOBEHbB IIOJITOTOBKH BBIITY CKHUKOB
Yyammuecs B pe3y/ibTare YCBOCHHs pasjieia J0/KHbI 3HAThH/IIOHUMATh:

e BadiCHeluUe XuMuieckue NOHAmMuUs: BEeCTBO, XUMUYECKUHN dJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHAS aTOMHAsl U MOJICKYJIIPHAs MAacChl, HOH, aJUIOTPOIHS, H30TOIIHI,
XUMHUYECKAs CBA3b, AJICKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTD, CTEIICHb OKUCIICHHS, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, BEIIECTBA MOJIEKYJIIPHOTO I HEMOJIEKYIISIPHOTO
CTPOCHHUSI, PACTBOPBI, DJICKTPOIUT M HEIJICKTPOJIHT, FJICKTPOJIUTHYECKAS TUCCOIHUAIINS,
OKHUCJIUTETh © BOCCTAHOBHUTENb, OKUCIICHHE U BOCCTAHOBJICHHE, TETUIOBOH 3D PeKT
peaKIu, CKOPOCTh XMMUYECKOM peaKInu, KaTaau3, XUMUIECKOE paBHOBECHE,
YIJIEpOAHBIN CKeneT, GyHKIMOHABbHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

*  OCHOBHblE 3AKOHbI XUMUU: COXPAHEHHE MACChI BEIIECTB, TOCTOSHCTBA COCTABA,
MEePUOIUYECKHI 3aKOH;

*  OCHOBHble Meopuu XUMUY: XUMUIECKOUN CBSI3H, dJICKTPOJIUTUYECKON JTUCCOIHAINH,
CTPOEHHUSI OPTAHUYECKUX COCAUHEHUN;

e BadiCHellwUe 8euecmaa U Mamepuaibl: OCHOBHBIE METAJUTBI M CIUIaBbI; CEpHAasi, COJISTHAS,
a30THAas U YKCYCHas KUCIIOTHI; MIET0YH, aMMHUAaK, MUHEpaJIbHbIE YI00peHus, METaH,
STUJICH, alleTUJIEH; O€H30I1, 3TaHOJ, KUPBI, MbLIA, TJIFOKO03a, caxapo3a, Kpaxmarl,
KJIETYaTKa, OENKH, HCKYCCTBEHHbBIE H CHHTETUYECKHE BOJIOKHA, KAYU4yKH, M1aCTMACCHI

yMeTb:

Ha3bIBaTh U3YYECHHBIE BEILECTBA 10 «TPUBUAIBHON» U MEKIYHAPOJAHON HOMEHKIIATYPE;

e  ONpPEAENAThH: BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, TUIT
XMMHMYECKOM CBSI3U B COEAUHEHMSX, 3apsl MOHA, XapaKTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN, OKUCIUTEID U BOCCTAHOBUTENb, TPUHAIIEKHOCTD
BEILIECTB K Pa3JIMYHBIM KJIaCCAM OPraHUYECKUX COCAUHECHUM;

XapaKTePU30BaTh: AJIEMEHTBI MAJIBIX IEPUOAOB MO UX MOJ0KEHUIO B [leproanueckoit
cucteme JI.11. Menzaeneesa; o0Iyie XuMUYECKHE CBONCTBA METAJIIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPTAaHUYECKUX COCTMHEHUI; CTPOCHHUE U
XAMHYECKHE CBOMCTBA U3YYEHHBIX OPTaHUUYECKUX COCAUHEHNM;

OOBSCHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS;, PUPOTY
XUMUYECKOHU CBSA3U (MOHHOM, KOBAJIEHTHOM, METAJITMYECKOI ), 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEaKIIUU U TTOJIOKEHHUSI XUMUIECKOTO PABHOBECHS OT Pa3JIMUHBIX (PAKTOPOB;
BBINIOJIHATh XUMUYECKUHM IKCIIEPUMEHT [0 PACIIO3HABAHUIO BAKHEUIIINX HEOPIraHUYECKUX
Y OPTraHUYECKHUX BEIIECTB;



e MPOBOJUTH CAMOCTOSATEIHHBIN MOUCK XUMUIECKOM MH(OPMAIIUU C HCTIOTH30BAHHEM
Pa3IMYHbBIX UCTOYHUKOB (Hay4YHO-TIOMYJSPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETA); UCIIOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH [T 00padOTKU U
nepesaud XuMU4ecKor HHpopMauu U e€ MpeCTaBICHUs B Pa3IMYHBIX popMax;

e HCHOJH30BATH NPUOOPETEHHBIC 3HAHUS U YMEHUS B PAKTUUECKOU JESITEIHHOCTH U
MTOBCEHEBHOM KU3HHU IS

e OOBSCHEHUS XMMUYECKUX SBICHHUH, TPOMCXOAAIINX B IPUPOJIE, OBITY M Ha
IIPOM3BOJICTBE;

e  OIpEeAETCHUS BOZMOXXHOCTH NMPOTEKAHUS XMMUYECKUX MPEBPAILCHUN B Pa3IMIHBIX
YCJIOBUAX U OLCHKU UX HOCJ’IGI[CTBI/If/'I;

e DKOJIOTMYECKH IPaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH Cpesie;

e  OIICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHUsI OKPY>KaIOIIeH Cpe/ibl Ha OPTaHu3M
YeJI0BEKa U IPYTHe KUBBIC OPraHU3MBbI;

o 0e30macHOro 00pameHus C TOPIOYUMHU U TOKCUYHBIMH BELIECTBAMU, 1a00paTOPHBIM
000pyIOBaHUEM;

. IIPUT'OTOBJICHUSA PACTBOPOB 3aIIaHHOI71 KOHLCHTpAalUN B 6I)ITy M Ha ITPOU3BOACTBC,

e KPUTHYECKOH OIIEHKHU JIOCTOBEPHOCTH XMMHUYECKON MH(OPMALIUH, TIOCTYIAIOIEH U3
Pa3HbIX UCTOYHHUKOB.

2. MIPOI'PAMMA KYPCA XUMMWH IJI 11 KJIACCA
OBIIEOBPA3OBATEJIbHBIX YUPEKIEHUU
(FA30BbIM YPOBEHD)

Tema 1. CTtpoenne atoma u nepuogudeckuii 3axkon JI. U. MenneneeBa. OCHOBHBI € CB
€AE€HHUSA O CTPOECHHUHU aTOoOM a. Aapo: NpoTOHBI U HEUTPOHBL. Y30TOMBI. DIEKTPOHBI.
DneKTpoHHass 000709Ka. DHEPreTuYecKuii ypoBeHb. OCOOEHHOCTH CTPOEHUS PJIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 NepruoJI0B nepuoaudeckoit cuctemst /. 1.
Menneneena (mepexoaHbIx eMeHTOB). [lonsiTue 00 opOuTansix. S- U p-opOUTaIH.
DeKTPOHHBbIE KOHPUTypallui aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

[Tepuonunueckuin 3akon . U MenneneeBa B CBETE YUYEHHUST O CTPOE
Hu U aToMa. Orkpeitue . 1. MeHaeneeBbIM NEpUOAUYECKOTO 3aKOHA.

[Tepuonnueckas cuctema xumudeckux 3nemMenToB [1. 1. Menneneesa - rpadudeckoe
oToOpakeHHe MePUOINIYecKOro 3aKoHa. PU3nYeckuil CMBICI OPSIKOBOTO HOMEpA JIEMEHTA,
HOMEDA Ieproaa U HoMepa rpynisl. BaleHTHBIE 25IeKTpOHBI. [[puunHbBI N3MEHEHHS CBOMCTB
AJIEMEHTOB B NEPHOAAX U Ipymmax (TJIaBHBIX MOArPYIIax).

[TonoxxeHne Bogopo/a B IEpUOINIECKON cucTemMe. 3HaueHUE ePUONYECKOro 3aK0Ha U
NEPUOANYECKON CUCTEMbI XUMUYeCKUX 1eMeHTOB . 1. Menneneesa i pa3BUTHS HAyKH U
MOHMMAaHUS XUMHYECKON KapTUHbBI MHpA.

Jemoncrpauuu. Pazanunsie popMbl IEpHOANYECKON CHCTEMBI XUMUYECKUX d1eMeHToB 1. 1.
Menneneesa.

JlaGopaTtopuslii onbIT. 1. KoHCTpynpoBaHue NepuoudecKoi Tabauibl 3JIeMEHTOB €
HCIIOJIb30BaHUEM KapTOYEK.

Tema 2.Ctpoenue BemectBa. loHHasg XxumMmuueckas cBs3b. KaTHOHBI M aHUOHBI.
Knaccudukanmst nonos. MoHHbIE KprCcTAITHYECKHE pemeTki. CBONWCTBA BEIIECTB ¢ ATUM THUIIOM
KPUCTAJTIMYECKHUX PELIETOK.

KoBaneHTHas XuMudeckas CB 43 b. JNEKTPOOTpULATENBHOCTE. [TonsipHas n
HENOJIsIpHasi KOBaJIEHTHbIE CBA3H. Jlunosb. [1onsipHOCTS CBA3M U MOISPHOCTh MOJIEKYJIBI.
OOMeHHBIN 1 TOHOPHO-aKLIENITOPHBIM MeXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOM CBSI3U.
MounekynsipHblE 1 aTOMHBIE KpHCTaUNINYECKUE petieTkH. CBOMCTBA BELECTB C 3TUMHU TUIIAMHU
KPUCTAITMYECKUX PELIETOK.



MeTannuuyeckas XUMHUYecKas CBsA3b. OcOOEHHOCTH CTPOCHHUS aTOMOB
MeTauIoB. MeTauinuecKkass XMMUYECKas CBSI3b U METaJUIMYECKask KPUCTAIUIMYECKas peIeTKa.
CBolicTBa BEIIECTB € ITUM TUIIOM CBSI3H.

Boagopoanasg xumMmuueckas CBs3b. MeXMOJIEKYIsIpHAs U BHYTPUMOJIEKYJIIpHAs
BOJIOPOJIHAS CBSI3b. 3HAUCHHE BOJIOPOIHON CBS3U JJISI OpraHU3aIMU CTPYKTYp OMOTIOIMMEPOB.

[T onuwme p b1 [nacTmacesl: TEpMOIIIACTBI M PEAKTOILIACTHI, UX IPEACTABUTENN U
npuMeHeHue. BoslokHa: npupoiHble (PaCTUTENBHBIE U )KUBOTHBIE) U XUMUUECKHE
(MCKYCCTBEHHBIE U CUHTETHUYECKHUE), UX MPEIACTABUTENN U IIPUMEHEHHE.

['az3oo00pa3Hoe COCTOSSHUE BeEL[€CTBa. IpyarperaTHbIX COCTOSIHUS BOJBI.
OcoOeHnHoCTH CTpOeHUS ra3oB. MoJsipHbIN 00BeM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOJHBIX CMECEH: BO3IyX, IPUPOIHBIN ra3. 3arps3HeHue
atMocdepsl (KUCIOTHBIC T0KIH, TApHUKOBBIN 2 (deKT) u 60prda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO/I, KUCIOPO, YIIIEKUCIIBIHI ra3, aMMHaKx,
stuieH. Mx nonyuenue, cobrpanue 1 pacrio3HaBaHUeE.

XKunkoe coctosaue BenecTBa. Boga. [lorpedienue BoabI B OBITY U Ha
POU3BOJICTBE. JKeCTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

MuHepanbHble BOJbI, X UCIOJIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LENSIX.

Kunkue KpucTaibl U UX TPUMEHEHUE.

TBepnoe cocTossHUE BellecCTBa. AMOpQHBIE TBEp/bIe BEIECTBA B IIPUPOJIC U B
JKU3HM YEJIOBEKa, X 3HaYeHUE U NpuMeHeHue. Kpucrainuyeckoe cTpoeHue BeecTBa.

HNucnepcHbie cHuCTe M 5L [loHsTHE 0 TUCTIEpCHBIX cucTeMax. JucnepcHas daza u
mucrnepcuonHas cpena. Knaccudukanus AUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHoro
COCTOSIHUS IUCTIEPCHOW CPebl M JUCTIEPCUOHHON (asbl.

I'pyOoaucniepcHble CUCTEMBI: SMYJIbCUH, CYCIIEH3UH, a9PO30JIH.

ToHKoaUCTIEpCHBIE CUCTEMBI: T'€JIU U 30JIH.

CocTtaB BeumecTBa U CMe c e i Bemecrsa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO
CTpOEHMS. 3aKOH MOCTOSIHCTBA COCTAaBA BEILECTB.

[TonsATHE «10JIA» U €e Pa3HOBUIHOCTH: MaccoBas (J10JIsl 2JIEMEHTOB B COETUHEHUH, JTOJIS
KOMIIOHEHTa B CMECH - J0JIsl IPUMECEH, 10JI1 pACTBOPEHHOT'O BEIIECTBA B PacTBOPE) U
o0beMHas1. J{omns BBIXOAA MPOAYKTA peaki OT TEOPETUYECKH BO3ZMOKHOTO.

JdemoncTpauuu. Moiens KpUCTAJUTMUECKOM pelIeTKU Xyopuaa Hatpus. O0pa3iibl MUHEPATIOB
C MOHHOM KpPHUCTAJNINYECKON PEIIETKOM: KalbIUTa, TanuTa. MoIean KpUCTaNINYECKUX PELIETOK
«CyXOro JibJiay (WK noja), anmasa, rpadura (wim kBapia). Moaens monekynsl JJHK. O6pasib
iactmacce (penonodopmanbaeruHbie, MOJNypeTaH, MOJIUITHIICH, TOIUIPOITUIIEH,
MOJIMBUHWJIXJIOPUA) U u3Aenus u3 Hux. O0pasiibl BOJOKOH (IIEPCTh, LIEJIK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIaBCaH, HEWIOH) U u3enus u3 HuX. OOpasibpl HEOpraHMYECKHUX MOJIMMEPOB (cepa
IlacTUYecKas, KBapll, OKCUJ] aIFOMUHHUS, IPUPOIHBIE ATFOMOCUIIUKATHI). MOJ1es1b MOJIIPHOTO
o0beMa razoB. Tpu arperaTHbIx cOCTOSIHHUS BO/bl. OOpa3iibl HAKUIH B YalHUKE U TPyOax
LEHTPaJIbHOTO OTOIIeHHs. JKecTKOCTh BOJIbI U cIOCcOObI ee ycTpaHeHHs. [Ipubops! Ha KUIKUX
kpuctamax. OOpasipl pa3IMuHBIX TUCIEPCHBIX CUCTEM: SMYJIbCHUI, CyCclIeH3UH, aspo30ieil,
reneit u 3onei. Koarynsmus. Cunepesuc. Ddpdext Tunmans.

JlabopaTopHblie onbIThI. 2. OnpeaeneHue TUIAa KPUCTAIIIMYECKON PEIIETKU BEIIECTBA U
ONMCaHue ero CBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKI[MEN TTOJIMMEPOB: MJIACTMACC U BOJIOKOH U
u3zienyst U3 Hux. 4. McnblTanre BOAbl HA )KECTKOCTh. Y CTPAaHEHUE KECTKOCTHU BOJBI. 5.
O3HakoMJIEHHE ¢ MUHEPATbHBIMU BoAaMHU. 6. O3HaKOMIIEHHE C JUCTIEPCHBIMU CUCTEMaMH.

IIpakTnuyeckas padora Nel. [Tonyyenue, cobupanue U pacro3HaBaHHE T'a30B.

Tema 3. Xumuueckue peakuuu. Peaxnuu, ugnymue 0e3 U3MEeHEHHUS cocTaBa
B € 1Il € C T B. AJUTOTpONMSI U AJNIOTPONHbBIE BUAOU3MEHEHNUs. [[puunHbl alstoTponuu Ha npuMepe
MoauduKaiuil Kucaopoaa, yriaeponaa u pochopa. O30H, ero 6mosoruyeckas pob.

N3oMmepsl 1 n3oMepus.

Peakxnuu, ugymume c M3MEHEHHUEM cocTaBa BellecTB. Peakuun
COEZIMHEHUS, pa3JI0KEHUs, 3aMEIIeHUsI 1 0OMEHa B HEOPraHUYECKON U OpraHu4ecKoil XUMHH.



Peakniuu 5k30- 1 sH0TEpMHUYEecKHe. TernnoBoil 3¢ ekt XuMuieckoil peakuu u
TEPMOXMMHUYECKHE YPAaBHEHUs. Peakiuy ropeHns, Kak 4aCTHBIN ClIlydal S9K30TEPMHUECKUX
peaKuui.

CKOpOCTh XMMHUYECKOMN peakIiuu.

CKOpOCTh XMMHUYECKOHN peaKklMU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMH OT IPUPOIbI
pearupyomux BeIEeCTB, KOHIIEHTPALMK, TEMIIEPATYPBI, IIOMAAHA TOBEPXHOCTU
COIPUKOCHOBEHMS U Katanu3aTopa. Peakiuu romo- u rereporenssle. [lonsTue o katanuse u
Kataynmzaropax. @epMeHThl Kak OMOIOTHYeCKHe KaTaIu3aToOpbl, 0COOEHHOCTH UX
(GYHKIIMOHUPOBAHUSI.

OOpaTtuMocTh XUMHUUYECKHUX peakuuid. HeoOparumele u oopaTumble
xummuueckue peakuuu. CocTosTHUE XMMUYECKOTO PaBHOBECHSI ISl 0OpaTUMBIX XUMHUYECKUX
peakuuii. CriocoObl CMEIEeHUs] XUMUUYECKOT0 PABHOBECHS Ha IPUMEPE CUHTE3a aMMHaKa.
[TonsiTue 06 OCHOBHBIX HAYYHBIX MPUHIIUIIAX IPOU3BOJICTBA HA MIPUMEPE CHHTE3a aMMHUAaKa UITH
CEpPHOM KHUCJIOTHI.

Ponp BOoAB B XUMHUUYECKON peakuuu Mctuaaele pacTBOpsl. PacTBOpUMOCTS U
KJaccu(puKalus BEIIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U
HEPAaCTBOPHUMBIE BEILIECTBA.

ONEKTPOIUTHI U HEANEKTPOIUTHL. DJIEKTPOJIUTHYECKasd qucconuanusa. Kuciorel, o0cHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUU JIEKTPOIUTHUECKON TUCCOLMALINN.

XUMUYECKUE CBOMCTBA BOJBI; B3aUMOAECUCTBHE C METAJUIAMH, OCHOBHBIMH U KMCJIOTHBIMU
OKCHJaMH, Pa3JIoKeHHE U 00pa3oBaHKUE KpUCTAIIOTUAPaToB. Peakiuu ruapaTaiuu B
OpraHMYECKON XUMHHU.

'maiponus3 OpraHM4YeCKUX W HEOPTaHUYECKHUX COCTUHEHHUI.
Heob6paTtumslil ruaponans. O6paTuMblil rupoiu3 cosiell. ['napoau3 opraHuuecKux CoOeIUHEHNI
U €ro MPaKTUYECKOE 3HAUEHUE [ MOJIYUYEHUs TUAPOJIU3HOIO CUpPTa U Mblia. buonoruueckas
POJIb THIPOJIM3A B IUTACTHUECKOM U SHEPreTUYECKOM OOMEHE BEILECTB M SHEPIUHU B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb OKUCICHHUS.
Omnpenenenue CTeneHN OKUCIeHus 1o Gpopmyiie coeauHenus. [lonsTre 06 OKUCIUTENbHO-
BOCCTAHOBUTENBHBIX peakiusax. OKUCIeHNE U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

DN eKTpoJu 3. DINEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIN MPOLIECC.
DNEeKTPOJIN3 pacjiaBOB U pacTBOPOB Ha MpUMepe XJiopuaa Hatpus. [IpakTuiueckoe npuMeHeHne
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MTOTYyUEHHE aTFOMUHUS.

Hemonctpauuu. [Ipespamenne kpacHoro ¢pocdopa B 6enbiii. O30HaTop. Moaenu MOJeKy H-
OyTaHa ¥ U300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPO/IbI BELIECTB Ha IPUMEpPE
B3aMMOJICHCTBHS paCTBOPOB PA3INYHBIX KUCIOT OAMHAKOBOW KOHIIEHTPALIUHU C OJAMHAKOBBIMU
rpaHyJaMy [IUHKA U B3aUMOJICHCTBHS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus,
IIMHKa, JKeJIe3a) C COJITHOM KHCIIOTOW. B3anmoelicTBre pacTBOPOB CEPHOI KUCTOTHI C
pacTBOpamMH THOCYINb(aTa HaTpUs PA3TUYHON KOHIIEHTPALUU U TemriepaTrypbl. Mojens
KUIISIIEro ciiosi. Pa3noxeHue nepokcuia BOAopoa ¢ MOMOLIbIO KaTtanu3aTopa (OKcuaa
mapranua (IV)) u karanassl celporo msca u ceiporo kaprogens. Ilpumepsl HeoOpaTUMBIX
peaxuui, uIyImx ¢ o0pa3oBaHUEM OCaJiKa, ra3a WK BOJbl. B3anMoaelicTBUe TUTHS U HATPUS C
Boj1oi. [Tomyuenue okcuaa pocdopa (V) u pacTBOpeHHe €ro B BOJIE; UCIIBITAHUE MTOJyYEHHOTO
pactBopa JakMycoM. O6pa3ibl KpucTaIOruApaToB. MicnbiTaHue pacTBOPOB AJIEKTPOIUTOB U
HERJIEKTPOJIUTOB HA IIPEIMET INCCOLMALNU. 3aBUCUMOCTb CTEIIEHU 3JIEKTPOIUTHUECKON
JUCCOLIMAIIMU YKCYCHOM KHUCIIOTHI OT pa3daBiieHus: pactBopa. ['uaponan3 kapOuaa KaiabIysl.
['maponu3 kapOOHATOB LIETOYHBIX METAJUIOB M HUTpaToB LMHKa wiu ceuHUa (II). [Tonyuenue
MmbLia. [Ipocrelie OKUCINTEbHO-BOCCTAHOBUTEIbHBIE PEAKINH; B3aUMO/IEHCTBUE IIMHKA C
COJISTHOM KHCIIOTOM U kene3a ¢ pacTBopoM cynbdara meau (1I). Monens anekrponusepa.
Mojienb 37eKTpOAU3HON BaHHBI JUIsl TOTY4YEeHUS aTFOMUHUS.

JlabopaTopHblie onbIThI. 7. Peakius 3aMerieHns Meau KeIe30M B pacTBOPE METHOTO
Kynopoca. 8. Peakuuu, uaymue ¢ o0pazoBaHHeM ocajika, ra3za 1 Bojsl. 9. [lonydenue kuciaopona
pasyioKeHUEeM MEePOKCHIa BOJIOpO/Ia ¢ MOMOIIbI0 okcua Maprania (IV) u karanassl CbIporo



kaprodeins. 10. [Tonydenne Bogopoaa B3auMOACHCTBUEM KUCIOTHI ¢ IMHKOM. 11. Paznuunsie
CIIy4au TUAPOJIU3a COJICH.

TeMma 4. BemecTBa 1 ux cBoiictBa. M e T a 11 11 bI. B3auMoelicTBiE METAIIJIOB C
HEMeTaJIaMH (XJIOpOM, Cepoil U KUCIOpoIoM). B3anmoeiicTBre IeI0UHbIX U
I1EJI0YHO3EMENBHBIX METAJIOB C BOJOW. DIEKTPOXUMHUECKUN Psii HAPSKEHUN METAJIIOB.
B3auMozeiicTBuE METaNIOB ¢ PaCTBOPAMHM KUCIOT U coJiei. AmoMuHOTEpMuUs. Bzaumopeiicteue
HATPHS C ATAHOJIOM U (PEHOJIOM.

Koppo3sust meramios. [loHsATHE 0 XUMUUYECKOU U ANEKTPOXUMUUYECKONW KOPPO3UU METAILIOB.
CriocoOb! 3aIU Tl METAIIOB OT KOPPO3HH.

H e wmeTann sl CpaBHUTENbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Hanbosiee TUITUYHBIX
npeacTaBuTeNe HeMeTaioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAILIIOB (B3aUMOICHCTBHE C
MeTaJlJIaMH U BOAOPOoJ0M). BoccTaHoBUTENbHBIE CBOWMCTBAa HEMETAIIOB (B3aUMOCHCTBHE C
0oJiee IIEKTPOOTPULIATENILHBIMY HEMETAINIAMH U CJIO’KHBIMH BELLIECTBAMU-OKUCIUTENSIMHU).

Kucnors Heopranmueckue u opranuuyeckue. Kinaccuduxamnus Kucior.
XUMHYEeCKHE CBOMCTBA KHUCIOT: B3aUMOJACHCTBHE C METAJIaMU, OKCHIAMU METAJIJIOB,
TUAPOKCUAAMH METAJIOB, COJIIMU, CIUpTaMu (peakius srepudukainum). OcoObie CBONCTBA
A30THOM Y KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTBHI.

OcHOBaHUSA HEOpPraHMYeCcKUEe U OpraHuueckue. OcHOBaHUSA, UX
KIIaccu(UKanus. XMMHUYECKHE CBOMCTBA OCHOBAHMIA: B3aUMOJICHCTBUE C KHCIIOTAMH,
KHCJIOTHBIMHM OKCUAAMH U COJIsIMU. Pa3iioxeHnue HepacTBOPUMBIX OCHOBAaHUM.

C o 1 u. Knmaccuduxanus comneii: cpeHue, KUCIIbIe 1 OCHOBHbIE. XMMHUYECKHE CBOMCTBA COJICH:
B3aUMO/ICHCTBUE C KUCIOTAMH, LIEJI0YaMHU, MeTaluIaMu U coisiMu. [IpencraBurenu coneit u ux
3Ha4YeHHE. XJIOPH HATPUsl, KapOOHAT KaybIus, pocdaT Kaabius (CpeIHUE CONH);
TUAPOKApOOHATHI HATPHUS U aMMOHHUS (KUCIIBIE COMH); ruapokcokapoonat meau (II) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHBIE peakIy Ha XJIOPUI-, Cylb(]at-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHHUS,
katronsl xenesa (1) u (III).

'eneTuueckas CBA3b MEX/JAY KJIaCCaMM HEOPTraHUYECKUX U OpPTaH
MYECKHUX COENHUHEHHU . [IoHATHE 0 TEHETUYECKOU CBA3M U TEHETUYECKUX PSAIaX.
['enetnueckuil psa Metayuia. ['eHetndeckuit psjg Hemetaia. OCOOEHHOCTH T€HETHYECKOTO psijia
B OPraHUYECKON XUMUHU.

Jemouncrpanun. Komekius o6pa3ioB MeTaioB. BzaumoieiicTBue HaTpusi M CypbMBI C
XJIOpOM, KeJe3a ¢ cepor. ['opeHne Marnus u alnroMuHUS B KUciaopoae. Bzanmopeicteue
IEJIOYHO3EMENBHBIX METAJIOB C BOJOW. B3anumoaeicTBrE HaTpuUs C 3TaHOJIOM, LIMHKA C
YKCYCHOM KHCIJIOTOM. ATIOMUHOTEPMUS. B3auMoaeincTBre Meau ¢ KOHIIEHTPUPOBAHHOW a30THOM
KHCII0TOH. Pe3ynpTaThl KOPPO3UU METAJUIOB B 3aBUCUMOCTH OT YCJIIOBHUH €€ MPOTEKaHUs.
Komnneknus 06pa3ioB HemeTawioB. BzauMoaeiicTBue XJIOpHOW BOJIBI C paCTBOPOM OpoMHIa
(nogmnna) xanus. Komnekuusi npupoAHbIX OpraHUYecKux KucioT. Pazbasienue
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHL. B3aumMonecTBue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapoM, IeJUTI0NI030i 1 Meabio. OOpa3ibl MPUPOAHBIX MUHEPATIOB, COAEPKAIUX XJIOPH]L
HaTpus, KapOoHaT Kanblusd, hocdaT kanplus u rugpokcokapoonat menu (1I). O6pasist
MUIIEBBIX MPOIYKTOB, COAEPIKAIIUX TUAPOKAPOOHATHI HATPUS M AMMOHUS, UX CIIOCOOHOCTH K
pa3JI0KEeHUI0 IpU HarpeBaHuu. [amenue conpl ykcycoM. KauecTBeHHbIE peakllui Ha KaTHOHBI U
AQHUOHBI.

JlaGopaTopHblie onbIThl. 12. McnpiTanne pacTBOPOB KUCIOT, OCHOBAaHUM U COJIEH
uHAMKaTopamu. 13. B3anmozeiicTBre COIIHON KUCIIOTHI U PACTBOPA YKCYCHOM KHCIIOTHI €
MeTauiamu. 14. B3anMmoaencTBre CONsTHOM KUCIOTHI M pacTBOpa YKCYCHOW KUCIIOTHI C
OCHOBaHUsMU. 15. B3auMonelicTBre CONISHOM KUCIOTHI M paCTBOPA YKCYCHOM KUCIJIOTBI €
cossimu. 16. IlomydeHne n cBOMCTBA HEPACTBOPUMBIX OCHOBaHUM. 17. I'Haponu3 XJI0pua0B U
aIeTaToB MIENOYHBIX MeTAIJIOB. 18. O3HaKOMIICHHE C KOJIEKIUSAMU: a) METAJLIOB; 0)
HEMETAJIJIOB; B) KUCJIOT; I') OCHOBAHUM; /1) MUHEPAJIOB U OMOJIOTMYECKHUX MaTepHaIoB,
COJIEpIKalINX HEKOTOPBIE COJIH.



IIpakTuyeckas padora Ne2. Permenue skcriepuMEHTAIBHBIX 33724 Ha UIACHTU(DUKALIIO
OpPraHMYECKHUX M HEOPTaHMYECKUX COCIUHCHHMN.

3. TEMATHYECKOE IINTAHUPOBAHUE 110 XUMUU

11 KJIACC
Ko.1- Koapl 21eMeHTOB
BO Co/Iep KaAHUA
Pasznen Tema ypoka yacoB | (K9C)
Crpoenue
BemectBa (144) | CtpoeHue aroma 1 11111
DJIeKTpOHHAass 000JI09Ka 1 1.1,1.1.1
[Tepuoanueckuii 3akon u [lepuoanueckas 1.2,1.21,1.2.2,1.2.3
cuctema JI. 1. Menpaeneena 1 1.2.4
Honnas xuMudeckas CBI3b 1 1.3.1
KoBanentHast xumMuueckas CBI3b 1 1.3.1
Merannndeckas XUMHYECKas CBI3b 1 1.3.1
Bomopoanas xumudeckas CBsI3b 1 1.3.1
[Tonumepsl 1 424
I"a3000pa3HbIe BemecTna 1
JKunkue BemecTna 1
TBep/ipIe BelecTBa 1
JlucniepcHbIe CHCTEMBI 1
Cocras BeniectBa. CMecu 1 4.3.8,4.3.9
Pemtenue 3amau 1 4.3.8,4.3.9
XUMHYECKHE Peakuuu, nuaymue 6e3 n3MeHEHUs! COCTaBa
peakiuu (89) BEIIECTBA 1 141
Knaccudukanmss XuMHUECKUX PEaKIIHid,
MIPOTEKAOIINX ¢ N3MEHEHUEM COCTaBa
BEIIECTB 1 1411.4.2
CKOpOCTh XMMHUYECKUX peaklui 1 1.4.3
OOpaTUMOCTh XUMHUYECKUX peaKIMi 1 144
Posib BOJIBI B XUMUYECKHX PEAKIUAX 1 1.45,1.4.6
I'maponus 1 1.4.7
OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHbBIC
peakimn 1 1.4.8
DIIEKTPOIN3 1 1.4.9
BemecTBa 1 ux
cpoiicta (104) | Metamisl 1 1.4.8,2.2
Hemeramnsr 1 2.3
Kucaotsr 1 2.6
OcHoBaHu 1 2.5
Comu 1 2.7
I'enetnyeckas CBSI3b MEKAY KIacCaMH
HEOpPraHMYECKHUX M OpraHnveckux Bemjects | 1 2.8,3.9
O000111IeHNE TEMBI 1
KounTponbHas pabora no teme "Bemiecta u
HUX CBOKMCTBA" 1
[IpakTuueckas pabora 1 1
[IpakTryeckas pabora 2 1
PesepBHoe
Bpems (249) Peseps 1 1




\ Peseps 2




