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IHosicuuTennLHAA 3aIHCKA

[IporpaMMa Mo XHMMHUH COCTaBJI€HA B COOTBETCTBHHM C TpPeOOBaHUSIMU K pe3ylibTaTaM
OCHOBHOTO 00111ero oopaszoBanusi, yreepxkaeHHbIMu OI'OC O0O0.

enn xumudeckoro oOpa3oBaHUs B OCHOBHOM IIKoJIe (DOPMYNIHUPYIOTCA Ha HECKOJBKHX
YPOBHSX: TJI00ATBHOM, METAMPEIMETHOM, JTUYHOCTHOM U TPEIMETHOM, Ha YPOBHE TpeOOBaHUU
K pe3yJbTaTaM OCBOCHHS COAECpPKaHUS MPEIMETHBIX IPOTrPamMM:

1) dopmupoBaHue y 00YJAOIIUXCS YMEHUS BHJICTh M MOHUMATh LIEHHOCTh 00Opa3oBaHus,
3HAYUMOCTh ~XHMHUYECKOTO 3HAaHUSA IS KaXKJIOro 4YelloBeKa HE3aBUCUMO OT  €ro
npo(eCcCHOHANILHOM  NIEeATENhHOCTH; YMEHHS pa3nudarh (akThl W OLEHKH, CpPaBHUBATH
OLICHOYHbIEC BBIBOJbI, BHUAETb HX CBS3b C KPUTEPHUSIMH OICHOK U CBSI3b KPUTEPHUEB C
OTIPEICICHHOW CHUCTEeMOW IICHHOCTEH, (OpMyIUpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

2) dopmHpoBaHUE Y 00YYAIONIUXCS IIEIOCTHOTO MPEACTABICHUS O MUPE U POJH XUMHU B
CO3JIaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTUHBI MUPA; YMEHUSI OOBSICHATH OOBEKTHI U
IIPOLIECCHl  OKPY’KAIOIIEW JIEUCTBUTEIBHOCTH — IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH Cpeibl, HCTIONb3YS ISl 3TOr0 XUMUYECKHE 3HAHMUS;

3) npuobOpereHre O0YUYAIOIIMMHUCS OIbITa Pa3HOOOPAa3HOM JEATCIBLHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE
3HAUEHUE I PA3IMYHBIX BHJIOB JICATCIHHOCTH: PEIICHUS MPOOJIeM, MPUHATHS PEIICHHIA,
noucka, aHaim3a U 00paboTku HHGPOpPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HAaBBIKOB
U3MEPEHUI, COTPYTHUYIECCTBA, OE30ITACHOTO OOPAIEHUS C BEIISCTBAMHU B TTOBCETHEBHOM JKHU3HH.

Ocnogubimu udesamuy yieOHOTO TpeaMeTa XUMUs SBISIOTCA:

O MaTepUaAIbHOE SIMHCTBO BEIIECTB ECTECTBEHHOT'O MUPA, UX TEHETHUYCSCKAS CBS3b;

O TMPUYMHHO-CIEJCTBEHHBIE CBSI3M MEXKIy COCTaBOM, CTPOEHHEM, CBOMCTBAaMH,
MOJTyYEHUEM M IPUMEHEHHUEM BEIIECTB;

O TI03HaBaeMOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYECKHUX PEaKIIHii;

O OOBACHSAMIONMIAE W  TPOTHO3HPYIOIMIAS  pPOJIb  TCOPSTHUYSCKUX  3HAHUU  JUIS
(baKkTOJIOrMYECKOT0 MaTepralia XMMHUH JIEMEHTOB;

O KOHKPETHOE XMMHYECKOE COCTUHEHHE KaK 3BCHO B HEMPEPHIBHOM IIEMU MPEBpAICHUN
BEIIIECTB, YUAaCTBYIOIIEE B KPYTOBOPOTE XUMUYECKUX FTIEMEHTOB M XUMUYECKOW HIBOIIOIINH;

O 00BEKTUBHOCTH M MIO3HABAEMOCTH 3aKOHOB TIPUPO/IBI; 3HAHUE 3aKOHOB XUMUH TI03BOJISET
VIPaBIsATh XUMHUYECKHMMH TPEBpAIlleHUs MU BEIIECTB, HAXOAUTh SKOJIOTMUYECKU Oe30macHbIe
CIOCOOBI MPOU3BOJICTBA M OXPAHBI OKPYXKAIOIIEH CPEebl OT 3arpsSI3HEHNUS,

O B3aMMOCBSI3aHHOCTh HAayKU M TMPAKTHUKH; TPeOOBAaHMUS MPAKTHUKKM — JBIDKYILNAS CHIIA
Pa3BUTHS HAYKH, YCIIEXU MIPAKTHKU 00YCIOBIICHBI TOCTHKEHUSIMU HAYKH;

O pa3BUTHE XUMHUYECKOW HAYKHM M XMMHU3AIMs HAPOJHOTO XO3SHCTBA CIyXaT MHTEpecam
YyelloBeka W o0IIecTBa B IEJIOM, HMMEIOT TyMAaHHCTHYCCKUH XapakTep U TPU3BaHbBI
CIocoOCTBOBATH PEIICHUIO TTI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

OTH UJIeU PEATH3YIOTCS ITYTEM JIOCTHUKEHUS CICAYIONINX Yeel.

Gopmuposanue y 00y4aronMXcs XUMHUYECKOH KapTHHBI MUpPAa KaK OPraHMYECKON 4YacTu
€ro 1EeJIOCTHON €CTeCTBeHHOHAYYHOW KapTHUHBI;

paseumue TMO3HABATEIBHBIX UHTEPECOB, HHTEIIEKTYabHBIX  TBOPYECKUX CIIOCOOHOCTEHH,
00yJaromUXCcsl B MPOIECCe M3YYCHUS MMH XHMHUYECKOW HAyKH W ee BKJIaJja B COBPEMCHHBIN
HAyYHO-TEXHUYECKUN MTPOTrpecc;

¢dopmuposanue BOKHEUININX JIOTUYECKHX OIEpalliid MBIIIJIEHUs (aHalu3, CHHTE3,
00001IeHNe, KOHKPETHU3AIIMSI, CPAaBHEHUE U JAp.) B MPOLECCe MO3HAHMS CHUCTEMbI BaXKHEHIINX
MIOHATHH, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMHUYECKUX BEILIECTB;

socnumarue yOXKICHHOCTH B TOM, YTO NMPUMEHEHHE MOTYYCHHBIX 3HAHUN M YMEHUH 10
XUMHUHU SIBIIIETCA OOBEKTHUBHON HEOOXOIUMOCTBIO IJI O€30MacHO paboOTHl C BEIIECTBAMH W
MaTepuaiamMu B OBITY M Ha IPOU3BO/ICTBE;



npoekmupoeanue W peaiu3ayusi  BBINYCKHUKAMHA  OCHOBHOM  IIKOJBI  JIMYHOM
00pa3oBaTe/IbHON TPAGKTOPHH: BBIOOP Mpoduias oOydeHHs B CTapiied IIKOJe WIH
po(hecCHOHATLHOTO 00Pa30BaATEIBHOTO YUPEIKICHUS;

oenaoenue KJTFOUEBBIMH KOMITETCHIHSIMU (yueOHO-103HaBATEIbHBIMH,
I/IHq)OpMaL[I/IOHHbIMI/I, INECHHOCTHO-CMBICJIOBBIMH, KOMMYHI/IKaTI/IBHBIMI/I)

Y4yeOHO-MeTOAMYECKOE O0ecTeyeHne Y4eOHOro npouecca

Y4eOHO-TeOpeTHUECKUE MaTepUaIIbL:

1.IlpumepHas nmporpaMMa 1O Y4eOHBIM mpeaMeraM. XuMus. 8-9 Ki1acchl: MPOEKT.- 2-€
u3., nopad. M.: Ilpocemenue, 2011. (CtanmapTbl BTOPOTO MOKOJICHUS).

2.ABtopckass  mporpamma  O.C.I'abpuensna, coorBercTByromas  deneparbHOMY
['ocymapcTBeHHOMY 00pa30BaTENbHOMY CTAaHIApTy OCHOBHOrO 00mero oOpa3oBaHUS U
nomyiieHHas MuHuctepcTBoM oOpa3oBanus U Hayku Poccuiickoit ®enepauuu (IIporpamma
Kypca xuMuu st 8-9 kimaccoB oOmeodpaszoBatenbabiXx yupexacauii / O.C.I'abpuensa. — M.:
Hpoda, 2012r.).

3. Xumus. 8 kmace: yue6. Jlns obmieoOpazoBarensHbix yupexacauii / O.C.I'abpuernsH. -
13-e u3x., crepeorun. - M.: Jlpoda,

4. Xumus. 9 xnacce: yue6. s odmeoOpasoBarenbHbix yupexaenuii / O.C.I'abpuensH. -
13-e u3x., crepeorur. - M.: Jlpoda,

DNEKTPOHHBIC TOCOOUS TI0 TIPEIMETY:

Xumus (8-11knacc) Bupryansnas nabopatopust (37€KTPOHHOE Y4eOHOE HU3/1aHue)

Xumus. MynpTumMeaniinoe yaedHoe mocodue HoBoro oopasua. 8 kimacc. uck 1, 2, 3.

Xumus g Beex —XXI. Pemenne 3agau. Camoyuurtenb

OtkppITas XUMHUsI (ITOJIHBIM HHTEPAKTUBHBINA KypC XUMUHU)

WNHTepHET pecypcesl:

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru [Topran ®UIN — DenepanbHblii HHCTHTYT MEAArOrMYECKUX U3MEPEHUN

http://www.ege.edu.ru ITopran EI'D (uapopmarmonHoit nogaepxkku EI'D)

http://www.probaege.edu.ru ITopran Eaunblii sx3amMeH

http://edu.ru/index.php ®enepanbHbiii mopran «Poccuiickoe oOpazoBaHue)

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHbIii IEHTP TECTHPOBAHHUS.

http://www.pedsovet.org Beepoccuiickuit Uatepuet-Ilencoser.

http://ru.wikipedia.org/ - cBoGo1HAs YHIMKIOIIE NS,

http://him.1september.ru/ snekTpoHHas Bepcus ra3eThl « XUMUS;

nopran (Meroandeckue pa3pabOTKU sl ypOKOB XUMHUH, TPE3CHTALNH);

http://www.uroki.net — pa3paboTKH ypOKOB, CIEHAPHU, KOHCIEKTBI, MOYPOYHOE
TUTAHUPOBAHHKE;

http://Www.it-n.ru — ceTb TBOPUECKUX YUUTEIIEH;

http://festival.1september.ru/ - ypoku u nmpeseHTanum;

http://infourok.org/ — pa3paboTku ypoKOB, MPE3CHTAIINH.

http://kontren.narod.ru - wHPOpPMAIIMOHHO-00pa30BATENLHBIA CANT JJSI TEX, KTO U3y4aeT
XUMHIO, KTO €€ MPETOIaeT, U BCEX KTO HHTEPECYETCS XUMHUCH.

http://www.alhimik.ru/ - AJIXUMHK OAWH W3 JYYIIMX CAaUTOB PYCCKOSI3BIYHOTO

XUMHUYeCKoro MHTepHeTa OpHEHTHPOBAaHHBIM Ha YYHTENs W YYEHHKA, MPEnojaBaTeis |
CTY/ICHTA.

Iliianupyemble pe3y/ibTaThbl 0OCBOEHHUS YUeOHOI MPOrpaMmMbl

OcHOBHBIC NOHATHS XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX NPEACTABJICHHUI).

BeinmyckHUK HayduTCs:

* OMHCHIBATh CBOMCTBAa TBEPIBIX, JKUJAKHX, Tra3000pa3HBIX BEIIECTB, BBIACHAS UX
CYIIECTBEHHbIE IPU3HAKHY;

* XapaKTepU30BaTh BEILIECTBA IO COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTaHABJIMBATH
NPUYMHHO-CJIEICTBEHHBIE CBSA3U MEKIY JaHHBIMU XapaKTEPUCTUKAMU BELLECTBA;
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* paCKpbIBaTh  CMBICII OCHOBHBIX XHMHUYECKHX TOHITHHA  «aTOM», «MOJIEKYJay,
«XUMHYECKUH JJIEMEHT», «IPOCTOE BEIIECTBO», «CJOXHOE BEIIECTBO», «BAJICHTHOCTHY,
UCIIOJIB3YS 3HAKOBYIO CHCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEHINIUX BEMIECTB C IOMOINBI0 XUMHUYECKUX GOpMYIT U
CYITHOCTh XMMHYECKHUX PEAKIHi C TOMOIIbI0 XUMUICCKUX YPaBHECHUN;

* BBIYMCIIATh OTHOCHTEIBHYIO MOJICKYSPHYIO M MOJSIDHYIO MaccChl BEIIECTB, a TaKKe
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTAa B COCOUHEHUSX JJs OICHKH WX MPAKTHYECKON
3HAYHMOCTH;

* CpaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, COJIN;

* KJIaCCH(PUIIMPOBATH OKCUJIBI K OCHOBAHHMS 110 CBOWCTBAM, KHCJIOTBI U COJIH IO COCTaBY;

* ONUCBHIBATH COCTaB, CBOWCTBA W 3HA4YCHHE (B MPUPOAC U MPAKTUYCCKOU ICSATEIbHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KHUCIOPOAA U BOJOPO/IA;

* IaBaTh CPABHUTCIIBHYIO XapaKTEPUCTUKY XHUMHYCCKHX JJICMCHTOB M BAXHCHUIIUX
COCJIMHEHUH €CTECTBEHHBIX CEMEHCTB IIEJTOYHBIX METAJUIOB M FAJIOTCHOB;

* [MOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM H XUMHUYECKON TIOCYI0M;

* IPOBOJIUTh HECJIOKHBIC XMUMHUYECKUE ONBIThI U HAOIIOJACHUS 32 M3MCHCHHSIMH CBOWCTB
BCIICCTB B IMPOIIECCE WX NPEBpAIICHHIA; COOTIOATh IMpaBWIa TEXHUKH OC30TACHOCTH IIPU
NPOBE/ICHUH HAOIIOICHUI U OTIBITOB;

* pa3nU4YaTh JKCIEPUMEHTAIBHO KHUCJIOTBI MW MIENOYH, TIOJIB3YSICh HHIUKATOPAMU;
0CO3HABaTh HEOOXOIUMOCTh COOJIIOJICHHSI MEp OE30MacHOCTH MPU OOpAIICHHH C KUCIOTaMU U
HIEeJI0YaMHU.

Boinycknux noayuum 603mMOoNCHOCHb HAYUUMbCL:

* 2PAMOMHO 0OPAWAMBCS C BEUIECMBAMU 8 NOBCEOHEBHOU HCUSHIU,

* 0CO3HABAMb HEOOX0OUMOCIb COONIOOEHUS NPABUTL IKONOSULECKU DE30NACHO20 NOBeOeHUs
8 OKpYdHCcaloweli NPUPOOHOLL cpeode,

* HOHUMAMb CMbICT U HeoOX00UMOCmb COONI00eHUs NPeOnucaHull, npeonazaemvix 6
UHCMPYKYUAX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XuMuu U 0p.;

* UCNOML306AMb  NPUOOPEMENHBIE  KIIOYEBble KOMNEMEHMHOCMU NPU  6bINOJIHEHUU
UCCNe008amenbCKUX NPOeKmos no U3Y4eHUuro C8OUCMS, CNOcoO08 NOLYYeHUs: U PACNO3HABAHUSA
sewecms;

* PA36UBATNL  KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3Y CPeOCm8d YCMHOU U
NUCbMEHHOU KOMMYHUKAQUUU npu pabome ¢ mMeKCmamu yueOHuka u OONOJHUMENIbHOU
JUMepamypou, cnpagoyHbIMU MadIUYaAMU, NPOAGISAMb 20MOBHOCMb K VEANCEHUIO UHOU MOYKU
3peHUst npu 06CYHCOeHUU Pe3VTbMAmo8 8bINOIHEHHOU pabomul,

* 00bEKMUBHO OYEeHUBAMsb UHPOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax,
KPUMU4YeCcKy OMHOCUMbCS K NCe8OOHAYYHOU UHGopmayuu, Heo0OpocosecmHol peKidame,
Kacarowelucs UCNONb308AHUsL PA3TUYHBIX BEUECE.

Ilepuonnyeckuii 3aKOH M NepUHOAMYECKAS CHCTEMAa XHMHYECKHUX 3JIEMEHTOB
. . MenpgeneeBa. CTpoeHue BeniecTBa

BrIycKHUK HAy4UTCS:

* KJIACCU(DUIIUPOBATh XUMHUYECKHE DSJIEMEHTHI Ha METAJUIbI, HEMETAJUIbI, JJIEMCHTHI,
OKCHUJIBI ¥ TUJIPOKCUIBI KOTOPHIX aM(pOTEpHBI, U MHEPTHBIC SJEMEHTHI (Ta3bl) /Ui OCO3HAHHS
BaXHOCTH YITOPSTIOYCHHOCTH HAyYHBIX 3HAHUH;

* pacKpbIBaTh CMBICI MepuoanUdeckoro 3akona J{. 1. Menneneesa;

* ONMUCBHIBATh W XapaKTePU30BaTh TAOMMYHYI0 (OPMY TEPUOIUYCCKON CHCTEMBI
XUMHUYECKHX DJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB AaTOMHBIX SJE€P W paCIpe/eiCHUE YHUCla DJICKTPOHOB II0
DIIGKTPOHHBIM CJIOSIM aTOMOB XWMHYECKHX JJIEMEHTOB MAJbIX IEPUOJIOB TEPUOANISCKON
CHCTEMBI, a TAKXKE KIS ¥ KaJIbIHS,

* pa3nU4aTh BHUJBI XUMAYECKOW CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJCHTHYIO
HETIOJISIPHYIO U METAJTHYECKYIO;



* 1300pakaTh HJIEKTPOHHO-MOHHBIE (OPMYINBI BEIIECTB, OOpPAa30BAHHBIX XMMHUYECKHUMHU
CBA35IMHU Pa3HOIO BUJA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEUIECTB OT CTPOECHMSI MX KPHUCTAUIMYECKUX PEHIETOK:
VOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XMMUYECKUE DBJIEMEHTHl M HX COEAMHEHUS Ha OCHOBE I0JIOXKEHHUS
3JIEMEHTOB B MIEPUOJMUECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS UX aTOMOB;

* OIIMCHIBATh OCHOBHBIE dTalbl OTKpbITUA 1. 1. MeHaeneeBbIM IEpUOAMYECKOrO 3aKOHA U
HNEPUOJIMYECKON CHUCTEMbl XMMHUYECKMX 3JEMEHTOB, J>KH3Hb M MHOI0OOpa3sHyl Hay4HYIO
JIEATEIIbHOCTh YYEHOTO;

* XapaKTEpU30BaTh HAYYHOE W MHUPOBO33PEHYECKOE 3HAUYCHUE NEPUOJUYECKOrO 3aKOHA U
NIEPUOIUYECKON CUCTEMBI XUMUYECKUX 31eMeHTOB []. 1. Menneneena;

* OCO3HaBaThb HAy4yHbIE OTKPBITHS KaK pEe3yJbTaT UINTENIbHBIX HAOJIIOIACHUMN, OINBITOB,
Hay4HOH ITOJIEMMKH, IIPEOJOJICHHS TPYAHOCTEN U COMHEHUM.

Buinyckuux nonyuum 603M0ACHOCMb HAYYUMBCA:

* 0CO3HABAMb 3HAYEHUE MEeoPemu4ecKux 3HAHUL OJisl NPaKmMudeckou OesmeibHOCmu
yenogexa,

* OnuUCHIBAMb U3YHUEeHHble 00BEKMbl KAK CUCMEMbl, NPUMEHSAS I02UKY CUCEMHO20 AHANU3A,

* NPUMEHAMb  3HAHUA O 3AKOHOMEPHOCMIAX NEPUOOUYECKOU CUCMEMbL  XUMUYECKUX
91eMEeHMO8 05l 00BACHEHUS U NPEeOBUOEHUS CE0UCME KOHKPEMHbIX 6eUjecms;

* Pa3BUBaAMs UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM YenyOnenus 3HaHui oo
UCOPpUU CMAHOBICHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NEPUOOULECKO20 3AKOHA KAK
00H020 U3 BAJNCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUINICEHUAX HAVKU U
MEeXHUKU.

MHoroo0pa3ne XuMH4eCKHX peaKknuid.

BolnyckHUK HAayuuTCS:

* OOBACHATH CYTh XHMMHUYECKMX HpPOLECCOB M WX MPUHLUUIHUAIBHOE OTIMYUE OT
buznyecKux;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNUS XUMUUECKUX PEAKLINMN;

* YCTaHABJIMBATh NPHUHAJUIEKHOCTh XMMHMUYECKON peakiuuu K ONpeleN€HHOMY THIY IO
OJTHOMY M3 KJIacCHU(UKAIMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTaBY MCXOAHBIX BEIIECTB U
IPOAYKTOB peaklUMM (peaklUuy COEAMHEHMs, pa3JIOKEHHUs, 3aMelleHus M oOMeHa); 2) 1o
BBIJICJIEHUIO WJIM TOTJIOLIEHHUIO TEIJIOTHl (PeaKkIMU 3K30TePMUYECKUE U SHAOTepMHUYecKue); 3)
[0 W3MEHEHHUIO CTENEeHEeW OKHUCIEHUS XHMHUYECKUX OJJIEMEHTOB (pEakUuu OKHUCIUTEIbHO-
BOCCTaHOBHUTEIIbHBIE); 4) 110 00paTUMOCTH Mpoliecca (peakluu 00paTUMbIE U HEOOpaTHUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUYECKUX PEaKIINi;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIIEHHE XUMHUUECKOT0 PaBHOBECHS,;

* COCTaBIIATh YPAaBHEHUS DSJIECKTPOJMTHYECKOW JUCCOLMAIMM KHUCIOT, IIENOYEH, COJIEH;
MOJIHBIE M COKpalEHHbIE MOHHBIC YPAaBHEHHUS peakUuil OOMEHa; ypaBHEHHsI OKHUCIHUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil;

* IPOTHO3UPOBATh MPOJIYKTHl XUMHUYECKUX peaKkil mo (¢opmynaM/Ha3BaHUSAM HUCXOIHBIX
BEIIECTB; OMPENEISITh UCXO/IHBIE BELIECTBA 110 (GopMysiaM/Ha3BaHUSIM MPOYKTOB peaKLUu;

* COCTaBJIATh YPaBHEHUS PEaKLUi, COOTBETCTBYIOUIMX MOCIEI0OBATEIBHOCTH («LIEMOYKE»)
MpeBpalleHN HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBJIITH B IIPOLIECCE DKCIIEPUMEHTA INMPU3HAKU, CBUIETEIBCTBYIOIIME O INPOTEKAHHUH
XUMUYECKON PEAKIINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPENENATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KHUCIOT M INEIOYEH MO HM3MEHEHHIO
OKpPAaCKH UHJIUKATOPOB;

* IPOBOJUTh KAYECTBEHHBIC PEaKLUHU, NOATBEPKIAIONINE HAIUYHME B BOAHBIX PacTBOpax
BEULIECTB OT/AEIbHBIX KATHOHOB U aHHMOHOB.

Buinyckuux nonyuum 603MO#CHOCMb HAYYUMbCA:



* COCMasnAms MONEKYIAPHbIe U NOJHble UOHHbIE VPABHEHUS NO COKPAWEHHLIM UOHHBIM
VPaBHeHUsAM,

* NPUBOOUMb NpUMEPLL  peakyuli, NOOMEEPAHCOAIOWUX CYUWECMBOBAHUE  B3AUMOCEA3U
MedHcOy OCHOBHLIMU KILACCAMU HeOP2AHUYECKUX 8eecma,

* IPOCHO3UPOBAMb  Pe3VIbMAmMbl  8030€UCMEUST DA3TUYHBIX (HAKMOPO8 HA U3MEeHeHUe
CKOPOCMU XUMUYECKOLL peakyuul;

* IPOCHO3UPOBAMb  Pe3YIbMAmMbl  8030€UCMBU  PAIUYHBIX (AKMOPO8 HA CMeujeHue
XUMUYECKO20 PABHOBECUSL.

MHoroo0pa3ue BemecTs.

BbInycKHUK Hay4YHUTCSA:

* OTIPEACTATh NPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3 M3YYEHHBIX
KJIACCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIBI BEIIECTB 110 MX Ha3BAHHSM;

* OMPEIENSTh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS JIEMEHTOB B BEIIIECTBAX;

* COCTaBJIATH (OPMYJIBl HEOPTaHMYECKMX COCAMHEHHH IO BAJICHTHOCTSM W CTEIEHSIM
OKHCJICHUS 3JIEMEHTOB, a TaKXKe 3aps/ilaM HOHOB, YKA3aHHBIM B TaOJIUIE paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHI H COJICH;

* O0BSICHATh 3aKOHOMEPHOCTU M3MEHEHHS (DU3MUYECKUX U XUMHUYECKHX CBOWCTB MPOCTHIX
BEIIECTB (METAIOB M HEMETAUIOB) W WX BBICIIMX OKCHIOB, OOpPa30BAaHHBIX JIIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XMMUYECKHE CBOICTBA, XapaKTEPHBIE IS TPYI OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOILIME XHMHUYECKHE CBOWMCTBA, XapaKTEepHbIE JI1 KaXJOro M3 KJaccoB
HEOPraHMYECKUX BEIIECTB: KUCIOT OCHOBaHUMN COJIEH;

* IPUBOJUTH  TIPUMEpPHI  PEaKIWd,  MOATBEPKJAIOUIMX  XUMHUYECKHE  CBOWCTBa
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUHN U COJIeH;

* OIPENENATh BEIIECTBO-OKUCIUTENb M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (Ui M3YyYEHHBIX PEaKIMii) IO
IPEUIOKEHHBIM CXeMaM PEeaKIIMii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMHIECKHNE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKHX BEILECTB;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI IO MOJIYYEHHUIO U COOMPaHHUIO ra3000pa3HbIX BEIIECTB:
BOJIOPO/J1a, KMCIOPOa, YIIEKUCIOro ra3a, aMMHAaKa; COCTAaBIIATh YPABHEHUSI COOTBETCTBYIOLIMX
peaKunii.

Buinyckuux nonyuum 603MoACHOCHb HAYYUMBCA:

* NPOCHO3UPOBAMb XUMUYECKUE CEOUICMBA 8eUeCms Had OCHO8E UX COCMABA U CIMPOEHUsL;

* NPOCHO3UPOBAMb  CHOCOOHOCMb  Gewjecmea  NpOAGIAMb  OKUCIUMENbHble  UU
80CCMAHOBUMENbHBIE CEOLICMEA C VUEMOM CMeneHel OKUCIeHUs JJIeMEeHMOo8, 8X00AUUx 8 e20
cocmas;

* 8bIABNAMb CYUYECMBOBAHUE 2eHEeMUYECKOU B3AUMOCEA3U MeHCOY Geuecmeamu 8 paoy:
npocmoe 8ewecmseo — OKCUO — 2UOPOKCUO — COJlb,

* Xapakxmepuzo8ams 0codvle C8OLCMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

* NPUBOOUMb NPUMEPDL YPABHEHUT PEAKYULL, 1eHCAUJUX 8 OCHOBE NPOMBIULIEHHBIX CNOCOD08
NONYYeHUs AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CIATU,

* onucvleamy uauuecKue u XUMuUuecKue npoyeccyvl, AGIAIOWUECT YaACMbl0 KPY2o8opoma
gewecmas 6 npupooe;

* OpP2aHU308bI6AMb, NPOBOOUMb YUEHUUECKUEe NPOEKmbl N0 UCCIe008AHUI0 CEOUCME
gewecms, UMEerUWUX 8AdNCHOe NPAKMUYecKoe 3HaueHue.

JIM4YHOCTHBIE pe3yabTaThl:

1) B IIECHHOCTHO-OPHEHTAIMOHHOW Cepe - TYBCTBO TOPAOCTH 32 POCCUHCKYIO XUMHUYECKYFO
HayKy, TyMaHH3M, OTHOILIEHUE K TPYAY, LEeIeyCTPEMICHHOCTh, CAMOKOHTPOJIb  CAMOOIICHKA;



2) B TpyIOBO# cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalIbHEWIIeH 00pa3oBaTebHON
TPaeKTOpUH;

3)B mo3HaBaTeNbHOW (KOTHHUTUBHOM, WHTEIUICKTYalbHOW) cepe —MOTHBAIMS Y4YCHUS,
YMEHHUE YIPaBJIATh CBOEH [103HABATENBHOM NEATEIbHOCTBIO.

MeTanpeameTHble pe3ybTaThl:

1) RmancHYE YHUBEPCATHHBIME ECTECTBCHHO-HAYUHBIMA  CTIOC00AMH  JISTIEIBHOCTH: - HAQIFOTICHIE, MBMIPCHIIC,
OKCTIGPVIMEHT,  y4eOHOE — MOUIGIOBAHWE;, IPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHHUSA (CHCTEMHO-
MH(POPMALIMOHHBIM aHaIW3, MOJEIUPOBAHME) I M3YUCHHs Pa3IMUYHBIX CTOPOH OKpY’KaroueH
JIENCTBUTEIIFHOCTH,

2) WCIOJIb30BaHHE YHUBEPCAIBHBIX CIIOCOOOB JAGSITENBHOCTH 10 PEIICHHIO MPOOJieM U
OCHOBHBIX ~MHTEJUICKTYaJbHBIX OICpalliii: HCIOJb30BAaHWE OCHOBHBIX HHTEIJICKTYaIbHBIX
omepauii:  GOpMyJIUpOBaHUE THUIOTE3, aHAIU3 U CHHTE3, CpaBHEHHE, O0OOILEeHHeE,
CHCTEMaTH3alHs, BBISBICHHE IPUIHMHHO-CIICICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB,;

3) ymeHue reHepupoBaTh HICH U ONPEACISITh CPEACTBA, HEOOXOMUMBIE ISl HX PEaTU3aLUH;

4) yMeHHE OIpPEACNATh IeJIM W 33/1a4d JACATCIbHOCTH, BBIOMpATh CPEICTBA pean3alliu
LEeJIM ¥ IPUMEHATh UX Ha IPAKTUKE;

5) MCnoNb30BaHKNE PA3IMYHBIX HCTOYHUKOB IS TOJTYYCHUS] XUMUYIECKOM HH(pOpMAIIHK.

Conep:xanue yueOHOro npeamera
8 kJiaacc

BBEJIEHMUE (5 4acoB)

[Ipenmer xumuu. MeTonbl 1O3HAHUS B XUMUM: HAONIOAEHHWE, OKCIIEPUMEHT,
MojenupoBanue. McTounuku Xxumuueckod uHGOpManuu, ee TMOoJyueHue, aHalu3 U
IPEJICTAaBICHUE €r0 PE3yJIbTaTOB.

[ToHsATHE O XMMHYECKOM 3JIeMEHTe U (popMax ero CymecTBOBaHHs: CBOOOJIHBIX aToMax,
MPOCTBIX U CJIOKHBIX BEIIECTBAX.

[TpeBparenus BemiecTB. OTIWYNME XUMUUYECKUX PEAKIMI OT (U3NYECKUX siBIeHUU. Poib
XHUMUU B )KU3HH YeloBeKa. XeMopuinus u xemopoOus.

KpaTkne cBeneHus: U3 HCTOPUN BO3HUKHOBEHMSI M Pa3BUTHSI XUMHH. POJIb OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHUM XMMHUUYECKON Hayku — paboTel M. B. JlomonocoBa, A.M. bytneposa, /l.
H. Menpneneesa.

XvMHYecKasi CMMBOJIMKA. 3HAKW XUMUYECKHUX 3JIEMEHTOB U MIPOUCXOXKICHNE X Ha3BaHUH.
Xumnueckue ¢opmyiasl. HWuaekcsl u  ko3dduuuentsl. OTHOCUTENbHBIE AaTOMHas M|
MOJIEKYJISIpHAsl MacChl.

ITpoBeneHne pacyeToB MacCOBOM J10JIM XUMUYECKOIO 2JIEMEHTA B BEIIECTBE HA OCHOBE €T0
bopMyIIBL.

Ilepuonnueckas cucrema xumudeckux anemeHtoB JI. M. MenneneeBa, ee cTpykrypa:
MaJble U OOJBIIME MEPUOABI, TPYNIBI U nmoArpymnmnsl. [leproauueckas cucreMa Kak CIpaBOYHOE
nocoOue JUIst MOJIy4YeHHsI CBEACHUN O XUMUYECKUX JIeMEHTaX.

Jemoncrpanuu. Mogenu (mapoctepkHeBble U  Ctioapra—Dbpurieba) pa3inuyuHbIX
IIPOCTBIX U CJIOKHBIX BemlecTB. KoJuleKIus CTEKIsSHHOM XuMHueckod mnocyzasl. Kostekmus
MaTepHalioB U W3JEJINiA U3 HUX Ha OCHOBE aTIOMHUHMS. B3anMozeiicTBue MpaMopa ¢ KUCIOTON 1
MIOMYTHEHHE U3BECTKOBOU BOBI.

JlaGopaTopHbIe ONbITHI.

1. CpaBHEHHE CBOMCTB TBEPJIBIX KPUCTANIMYECKUX BELIECTB U pacTBOpoB. 2. CpaBHEHUE
CKOPOCTH MCTIapEHHSI BOJIbI, OJIEKOJIOHA M 3TUJIOBOTO CIHUPTA C PUIBTPOBAILHOM Oymaru.

IIpakTnyeckas padora. 1. [IpaBuna TexHukn 6€30MaCHOCTH NpPU PabOTE B XUMHUECKOM
kabunere. [lpuembl oOpamieHuss C J1a0OpaTOPHBIM OOOPYAOBAaHHMEM U HarpeBaTelbHBIMU
npubopamu.

TEMA 1. ATOMbBI XUMHNYECKHUX 3JIEMEHTOB (9 yacos)



ATOMBI Kak (opMa CYIIECTBOBAHUS XHUMHUYECKHX 31eMEHTOB. OCHOBHBIC CBEIEHUS O
CTpOEHHH aTOMOB. JloKazarenbCTBa CIOXKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopra.
[TnanerapHast MOZIENIb CTPOEHUS aTOMa.

CocraB aTrOMHBIX SA€p: MPOTOHBI, HEWUTpPOHbL. (OTHOCUTENbHAs aTOMHas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCHUTENIbHAS aTOMHAs Maccay.

M3meHeHne uuciaa MPOTOHOB B sApe aromMa — OOpa30BaHUE HOBBIX XHUMHYECKHUX
AJIEMEHTOB.

H3MmeHeHne 4uciaa HEHTPOHOB B slpe aromMa — oOpa3oBaHHe H30TONOB. COBpeMEHHOE
OIpe/IeNICHUE TOHATUS «XUMUYECKUH AyieMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOIO
XUMHUYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTpOEHUE 3IIEKTPOHHBIX YPOBHEW AaTOMOB XMMMUYECKHX AJIEMEHTOB MaJIbIX
nepuo1oB. [loHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cuctema XuMU4eckux 351eMeHToB /1. 1. MenneneeBa u ctpoeHre aTOMOB—
buznyecKuit CMBICH MOPSIIKOBOTO HOMEpa dIIEMEHTa, HOMepa TPYIIIbI, HOMEpa NepUoa.

W3MeHeHne yucia 3J€KTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
JJIeMEeHTa — OOpa30BaHHE MOJOXKHUTEIbHBIX U OTPULIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHbBIC
aTOMaM{ METaJJIOB U HEMETAJUIOB. [IpyunHbl U3MEHEHUSI METANIMYECKUX U HEMETAJTIMYECKUX
CBOICTB B mepuojax u rpymmax. O0pasoBanue OMHapHBIX coefuHeHuil. [loHaTue o0 MOHHOI
cBs3u. CxemMbl 00pa3oBaHUs MOHHOM CBsI3U. B3amMoneicTBHE aTOMOB 3JIEMEHTOB-HEMETAILIOB
MeXy co00i — 00pa3oBaHue ABYXaTOMHBIX MOJIEKYII TPOCTHIX BEIIECTB.

KoBanenTHas HEMOIsIpHAst XUMHYECKast CBSA3b. DJICKTPOHHBIE U CTPYKTYpPHBIC ()OPMYIIBI.

B3aumopeiictBue aToOMOB HeMETalIOB Mexay co0oii — oOpa3oBaHue OHHApPHBIX
COEIMHEHUI HEMETAJUIOB. DIeKTpooTpuLaTesibHOCTh. KoBanenTHas nonspHas cBs3b. [lonstue o
BaJICHTHOCTH KaK CBOICTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHBIE XMMHUECKUE CBS3H.

CocraBnenue (Gopmyn OWMHApHBIX COCIWHEHUNM TI0 BajJeHTHOCTH. Haxoxxnenue
BAJIEHTHOCTH 1O (hopMyJsie OMHApHOTO coeuHEeHUs. B3aumozelicTBue aTOMOB METAJIIOB MEXKAY
co00i1 — oOpa3oBaHHe METAITNYECKUX KpUCTaIIOB. [ToHsITHE O MeTauIMUeCKOil CBSI3U.

JemoHcTpanuu. Mozaenu aToMOB XMMMYECKHX 3JeMeHTOB. Ilepuoguueckas cucrema
xuMuueckux anemeHToB . Y. MenpaeneeBa (paznuyabie GopMBI).

Jlaboparopubie onbIThbl. 3. MojaenupoBaHue NpUHIUNA ACHCTBUA CKaHUPYIOIIETO
MUKpockomna. 4. M3rotoBieHue Mojenei MoKyl OWHApHBIX coenuHeHuil. 5. M3roroBnenue
MOJIEJIH, WIUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMUECKOM CBSI3H.

TEMA 2. IPOCTBIE BEIHLIECTBA (6 yacoB)

[TonosxeHne MeTaioB U HEMETAIUIOB B llepnonnueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
I. U. MenneneeBa. Baxkueiine mpocThie BEMECTBA — METAUIBI (3KEJI€30, aTFOMUHUHN, KaJIBIIHH,
MarHuii, HaTpuil, kanmii). OOmue ¢Qusnyeckue CBOWCTBAa MeTaIOB. BakHeiiliue mpocTsie
BEIIIECTBA-HEMETAJIIbI, OOpa30BaHHBIE aTOMaMU KHUCIIOpOja, BOJAOPOaa, a30Ta, cephl, Gocdopa,
yriaepona.

Monekynbl MPOCTHIX BEHIECTB-HEMETANIOB — BOJIOPOJAA, KUCIOPOJa, a30Ta, TaJoOreHOB.
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca.

CnocoOHOCTh aTOMOB XHUMHYECKHX D3JIEMEHTOB K OOpPa30BaHHUIO HECKOJIBKMX MPOCTHIX
BEIIECTB — aUIOTponus. AJUIOTpONHbIE MoAudUKAIMKU Kucioponaa, ¢ocdopa, omosa.
Mertannuueckue U HEMETAJIMYECKHE CBOWCTBA MPOCTHIX BewecTB. OTHOCUTEIBHOCTH 3TOTO
MOHSITHSL.

Yucno Asoraapo. KonnyectBo BemectBa. Monb. MonspHas Macca. MomnsipHblii 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eMHUIIBI M3MEPEHUS KOJTHYECTBA BEIIECTBA — MUJUIUMOJb U
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJSIDHAs MAacChl BELIECTBA, MWUIMMOJISIDHBIA U
KHAJIOMOJISIPHBINA 00BeMbI ra3000pa3HbIX BELIECTB.

PacueTpl ¢ HCIONB30BAHMEM ITOHATUH «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BbEM Ta30B», «UUCIO ABOTAIPOY.

JMemonctpanuu. [Tonyderune o3ona. OOpasiibl 6€JI0TO U CEPOTO 0JI0BA, OEJI0T0 M KPAaCHOTO



docthopa. Hekoropsle MeTamnpl W HEMETALIbl € KOJWYECTBOM BemlecTBa | MOJIb.
MossipHblii 00bEM Ia3000pa3HbIX BEILECTB.

JlabopaTopHblie onbIThI. 6. O3HaAKOMIIEHUE C KOJUIEKIMEN MeTa/IOB. 7. O3HaKOMJIEHHE C
KOJUIEKIINEN HEMETAILIOB.

TEMA 3. COEAUHEHUA XUMHNYECKUX2JIEMEHTOB (15 4acos)

Crenenp oxucineHnsa. CpaBHEHHE CTENIEHU OKHUCIIEHUS W BaleHTHOCTH. OlpenencHue
CTETIEHU OKHCIICHUS 3JIEMEHTOB B OMHApHBIX coeanHeHUsX. CocraBieHue (GopMyn OMHAPHBIX
COeIMHEHMH, O0IIUH CIOocO0 UX Ha3BaHMM.

BunapHbie coeMHEHHs] METaNIOB M HEMETAJIOB: OKCHIBI, XJIOPUBI, CyIb(HUIBI U TIp.
CocraBnenue ux ¢popmy.

bunapHbple CO€MHEHMS HEMETAJJIOB: OKCH[BI, JIETy4YHME€ BOJOPOJHBIE COEIMHEHUs, HX
coctaB M Has3BaHus. lIpencraBurenu OKCHAOB: BOJA, YIVIEKHCIBIA ra3, HerameHas H3BECTb.
[IpencraBuTeNn AETYYUX BOJOPOAHBIX COEAUHEHUMN: XJIOPOBOIOPOA U aMMHAK.

OcHoBanusl, MX COCTaB U Ha3BaHMsA. PacTBopumocTs ocHOBaHMMU B Boze. IIpencraBurenu
HIeJIouei: TUAPOKCUIbI HaTpus, Kaiaus U Kanblus. [loHsTue 00 mHAMKATOpax U KaueCTBEHHBIX
peaKuusx.

Kucnotsl, ux cocraB u Ha3Bauws. Knaccubukammst kuciot. IlpencraBurenu KHCIOT:
cepHasi, coisiHas, a3oTHas. [lonarue o mkane kucnotHoctu (kana pH). M3smeHeHnue okpacku
WUHJUKATOPOB.

Conu Kak IpPOU3BOJHBIE KHUCIOT M OCHOBAaHMM, UX COCTaB M Ha3BaHWA. PacTBOpHMOCTb
cozeii B Boze. [IpencraBurenu comneii: xiopu HaTpus, KapOoHaT U docdat KambIus.

AMopdHbIe 1 KPUCTAJUINYECKUE BEILECTBA.

MexMoneKyIspHble B3aUMOAECUCTBUSA. THUIBI KPUCTANIMYECKUX DPELIETOK. 3aBUCHUMOCTh
CBOICTB BEILIECTB OT TUIIOB KPUCTAJUNINYECKUX PELIETOK.

Uucrble BemectBa U cMecu. llpuMepbl XKUAKUX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CBolicTBa YMCTHIX BeUIECTB U cMeceil. X cocras.

MaccoBast 1 00beMHas J0JU KOMIIOHEHTa cMecu. PacueTsl, CBsI3aHHBIE C UCIOJIb30BAaHUEM
TIOHSITHSL «JIOJISD.

Jemoncrpanuu. OOpa3nbl OKCHAOB, KHCJIOT, OCHOBaHMM u cojedl. Moaenu
KPUCTANIMYECKUX pEIIeTOK XJOpuJa HaTpus, anMmasza, okcaa yraepoaa (IV).Kucnorno-
IIEJIOYHbIE WHAMKATOPBl, M3MEHEHME HMX OKpPAaCKM B pa3IMYHbIX Cpelax. YHHBEpPCAIbHbBIN
WHIMKATOP ¥ U3MEHEHHE €r0 OKPACKH B pa3nuyuHbIX cpenax. [xana pH.

JladopaTropubie onbIThL. 8. O3HaKOMIIEHHE C KOJUIEKIIMEH OKCHAOB. 9. O3HaKOMIICHHE CO
cBoiictBamu ammuaka. 10. KauecTBennas peakuuns Ha yriekucaslid ra3. 11. Onpenenenune pH
pPacTBOPOB KHUCIIOTHI, IiesI04n U Bojbl. 12. Onpenenenne pH TMMOHHOIO U S0JI04YHOTO COKOB Ha
cpe3e 1ionoB. 13. O3nakomiieHwe ¢ koyekuuen coneil. 14. O3HakomiieHHE € KOJUIEKIUEH
BEIIECTB C Pa3HbIM TUIIOM KpHCTaJUIMYECKOM pemieTku. M3roToBnenue moaenei kpucraminde-
CKUX perieTok. 15. O3nakomiieHre ¢ 00pa3IoM TOPHON MOPOIBI.

IMpakTnyeckue padoThl. 2. AHamu3 TOYBBI W BOJABI (AOMAIIHUM OSKCIIEPHMEHT). 3.
[TpuroroBneHue pacTBOpa caxapa U pacueT ero MacCoBOM JJOJIU B pacTBOPE.

TEMA 4. UBMEHEHUS, TIPOUCXOJAIINE C BEHIECTBAMM (13 yacos)

[TonsiTve siBIEHUH, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOSAIINMH C BEIIECTBOM.

SIBnenHus, cBsi3aHHBIE C M3MEHEHHEM KPHCTAJUIMYECKOTO CTPOEHHsS BelIecTBa IpuU
IIOCTOSIHHOM €ro cocraBe, — (¢u3nueckue spieHus. Dunueckue sBICHUS B XHUMHUU:
JUCTWIUISAIMS, KpUCTANIM3allvs, BBIMIAPUBAHUE M BO3TOHKA BEIIECTB, (QWIBTPOBAHHE U
HEHTPUPYTUPOBAHUE.

SIBneHMsA, CBSI3aHHBIE C WM3MEHEHMEM COCTaBa BEUIECTBA, —  XMMHYECKHE PEaKIHH.
ITpusHaky M yClOBHSA NPOTEKaHUS XMMMUYECKHUX DEakluil. BplneneHue TemiaoTrsl U cBeTa —
peakuuu ropenus. [lonsTue 06 3k30- U SHAOTEPMHUUECKUX PEAKLIUAX.

3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHMUYECKHE YPABHEHMs. 3HAUEHHE HHIEKCOB U
koa(urmenton. CocTaBieHNE yPaBHECHUN XUMHYECKUX PEAKIIHH.



Pacuersl 1o XMMHMYECKMM ypaBHEHUsM. PenieHue 3agady Ha HaXOXACHHUE KOJIMYECTBA,
Macchl WIM o0beMa NpPOAYKTa pPEaKLUU [0 KOJUYECTBY, Macce WIH 00beMYy MCXOIHOIo
BellecTBa. PacueTsl ¢ MCIOJIB30BaHUEM HOHSTUS «I0JIs», KOIZla MCXOJHOE BEUIECTBO JaHO B
BUJE DPACTBOpPA C 3aJaHHOM MAacCOBOM JOJEH PpPacTBOPEHHOTO BELIECTBA WM COLCPKHUT
ONPEAEIIEHHYIO JIOJIK0 TPUMECEM.

Peakuun pasnoxxenus. [Ipencrasnenne o CKOpOCTH XMMUYECKUX peakuuil. Katannsartopsr.
®epmenthl. Peakunu coenunenns. Karanutudeckne n HEKaTAIMTHUECKUE PEAKLIUU, 00paTUMbIE
U HeoOpaTuMble peakiuy. Peakiuu 3amenienus. P akTHBHOCTH METaUIOB, €r0 UCIOJIb30BAHUE
JUIsL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH TPOTEKAHUS PEAKUMA MEXAYy METalllaMM U KHCIIOTaMH,
peaKuuil BBITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB MX COJIEH IPYrMMM MeTajulaMu. Peaknun
oOmena. Peaknum HeiTpanuzanuu. YCIIOBUS NPOTEKaHHs peakiuii oOMeHa B pacTBOpax a0
KOHIIA.

Tumbel XUMHUYECKHX pEeaklUil Ha IpUMEpEe CBOMCTB BOAblL. Peakuus pasnokeHus —
JJIEKTPONIN3 BOJbl. Peakuuy coeauHEeHHs — B3aUMOJEHCTBUE BOJBI C OKCHJAMHU METAIUIOB U
HEMETAJUIOB. YCJIOBUE B3aUMOJIEHCTBUS OKCHJIOB METAJUIOB M HEMETaLUIOB ¢ BojoW. Ilonarue
«TUPOKCUIB». Peaknuu 3amereHus: — B3aMMOICHCTBHE BOJbI ¢ MeTalaMu. Peakiuu oOMeHa
— TUJPOJIN3 BEIIECTB.

JMemoncTpamun. [Ipumeps! Gusnueckux sBIICHHIA: a) IJIaBieHUe napaduHa; 0) BO3rOHKa
uoja WM OEH30MHOM KHCIIOTHI, B) PACTBOPEHHE OKPALICHHBIX COJIEH; I') TUPQPYy3us TyIIHCTHIX
BEIIECTB C TOpALICH JTaMIIOUKH HakaauBaHMs. IIpuMepbl XMMMUYECKMX SIBIEHUI: a) ropeHue
maruusi, (ocdopa; 0) B3aUMOACHCTBUE COJSHOW KHUCIOTBI C MpPamMOpOM HWJIH MEJIOM; B)
nonydyeHue ruapokcuga meau (II); r) pactBopeHue mojaydeHHOro I'MIPOKCHAA B KHMCJIOTax; 1)
B3aumojeiicteue okcuga menu (II) ¢ cepHOl KHCIOTON NpuU HArpeBaHUU; €) pPa3IOKEHUE
IepMaHraHaTa Kajus; ’K) pa3jio’keHHe MepoKCcHIa BOIOPO/ia ¢ MOMOIIbIO JUOKCHAA MapraHia u
Kartajas3bl KapToQesis Wik MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBICHHBIX KHCIOT C METAJIJIaMH.

JlabopaTopHsle onbIThl. 16. [IpokannBanne Meau B IIIaMEHU CIUPTOBKU. 17. 3amemienne
Menu B pactBope xsopuaa menu (II) xemnesom.

IIpakTnyeckue padorbl. 4. HabmroneHus 3a N3MEHEHUSIMU, IPOUCXOAIINMU C TOPSIIEH
CBEYOH, M UX ONHCaHUE (JOMAIIHUM SKCepUMeEHT). 5. [Ipu3Haky XUMUYECKUX PEAKIIH.

TEMA 5. PACTBOPEHHUE. PACTBOPbHL. CBOHCTBA PACTBOPOB
SJEKTPOJIMTOB (19 uacos)

PactBopenne kak  ¢usuko-xumuueckuii  mponecc. [loHstue o rugparax
Kpuctayoryapatax. PactBopumocTts. KpuBble pacTBOpUMOCTH Kak MOJEIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPABIX BELIECTB OT TemIepaTyprl. HacbllieHHbIE, HEHACBIIICHHBIE U
MIEPECHIIIEHHbIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJISI IPUPOJIBI U CENBCKOTO XO35HCTBA.

[TonsTue 00 ANEKTPOIUTUYECKON AMCCOLMAIMH. OIJEKTPOJUTBI M  HEINEKTPOIMTHIL.
MexaHu3Mm  Auccouuanuii  ANEKTPOJIMTOB €  PpazIUYHBIM  XapakTepoMm cBs3u. (CreneHb
AIIEKTPOIUTUYECKOH nuccorranuu. CUIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

OcHOBHBIE TOJIOXKEHUSI TEOPUH DJIEKTPOIUTHUECKON Auccoruanuu. MoHHbIe ypaBHEHUS
peakuuii. Peakunu oOMeHa, uayiye 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotsl, ux xinaccudukanus. Jucconumanus KUCIOT M UX CBOMCTBAa B CBETE TEOPUHU
AIIEKTPOJINTUYECKONW  JucconManuyd. MONeKylsipHble ¥ HWOHHbIE ypaBHEHHUS peakUui.
B3aumoneiicTBue KUCIOT C MeTalllaMU. OJEKTPOXMMHUYECKUH PpsJl HaNpsHKEHUH METaJuloB.
B3aumopeiicTBie KUCIOT C OKCHJIAMU METaJUIoB. B3aumojeiicTBHEe KUCIOT C OCHOBAaHMSIMH —
peakuus HeWTpanuzauuu. B3aumopeiicTBue KucioT ¢ comsiMu. Mcmonb3oBaHue TaOIUIIBI
pPacTBOPUMOCTH JJIS1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux Ki1accupukamys. /Jucconnanus OCHOBaHUN U UX CBOMCTBA B CBETE TEOPUU
AJIEKTPOJUTUYECKON IHccounanuu. B3auMmopnelcTBue ocHoOBaHUM ¢ cojiimu. Mcmosib3oBaHue
TAaOMUIBI  PAaCTBOPHUMOCTH  JUII  XapaKTEPUCTUKA  XMMHUYECKUX CBOMCTB  OCHOBaHMIA.
BzauMoaeiicTBre nienouel ¢ OKCUIaMy HEMETAJIOB.
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Conu, uX AWCCOLMALMS U CBOMCTBA B CBETE TEOPUU AJICKTPOIUTUUYECKON THUCCOLUAIIUU.
B3auMmopeiicTBue coneil ¢ MetaiiaMu, 0COOCHHOCTH 3THUX peaknuil. B3aumopeicTBue coneit ¢
cosisimu. Vcnonib3oBanue TaOIHIbl pACTBOPUMOCTH JJII XapAKTEPUCTUKU XMMHYECKUX CBOMCTB
coJieit.

O60061eHne cBeieHni 00 OKCHIaxX, NX KiIacCu(UKAIMN U CBOWCTBAX.

['eneTtnueckue psapl MeTauia M HeMmeTaula. ['eHeTuyeckas CBA3b MEXIY Kiaccamu
HEOPTraHUYECKHUX BEIIECTB.

OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OnpeneneHne CTENCHEW OKUCICHHS JUIsI AJIEMEHTOB, OOpa3yIOIIUX BEIIECTBA Pa3HBIX
KJaccoB. Peakuum HWOHHOTO OOMEHA M OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIC — PEAKIIHMH.
OKHCIUTEIb U BOCCTAHOBUTEIIb, OKHUCIICHUE i BOCCTAHOBIICHUE.

CocTaBieHUEe YpaBHEHUH  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMl  METOJIOM
AJIGKTPOHHOTO OallaHca.

CBolicTBa MPOCTHIX BEIIECTB — METALUIOB M HEMETaJUIOB, KHUCIOT M COJIEM B CBETE
OKUCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIH.

JdemoncTpaumu. VcnpiTaHue BENIECTB M HMX PAacTBOPOB Ha BJIEKTPONPOBOIAHOCTD.
3aBUCUMOCTh  AJICKTPOIPOBOJHOCTA YKCYCHOM KHCJIOTBHI OT KOHIIEHTpauuu. J[[BukeHue
OKpAIllCHHBIX HMOHOB B JJICKTPUYECKOM Iioje. BzaumopelcTBue HMHKA C CEpOMl, COJSIHOMU
kuciotot, xmopugom Meau (II). Topenme marnus. B3aumopaeicTBue XJIOpHOW U
CEpPOBOJOPOHOM BOJIBI.

JlabopaTopHble onbiThl. 18. B3auMmonelicTBue pacTBOpOB XJIOpUJAa HATpus M HUTpaTa
cepebpa. 19. [Tomyuenue HEPACTBOPUMOTO THIPOKCHIA U B3aUMOACHCTBHE ero ¢ kuciaoramu. 20.
BzaumoneiicTBrue KHCIOT ¢ OCHOBaHUAMU. 21. B3anmoaelcTBHE KHCIOT C OKCHAAMH METAJIJIOB.
22. BsaumopeiicTBHe KHCIOT ¢ MeTanmiaMu. 23. B3aumopmelicTBHE KHCIOT € colaMH. 24.
BsaumopneiictBue 1menodeii ¢ kuciaotamMu. 25. BsauMonaelcTBue IIeIoYeH C  OKCHUIAMH
HemeTauioB. 26. BzammopeilictBue menoued ¢ comsimu. 27. llomyuenme u  cBOMCTBa
HEepacTBOPUMBIX OCHOBaHMiA. 28. B3amMoseiicTBUE OCHOBHBIX OKCHIIOB C KuCIOTamMu. 29.
B3anmoneiicTBre OCHOBHBIX OKCHAOB ¢ Bomoi. 30. B3ammonmeicTBHE KHUCIOTHBIX OKCHIOB C
menoyaMu. 31. B3aumoaeiicTBre KUCIOTHBIX OKCHAOB ¢ Bomoil. 32. B3anMoneiicTBue conel ¢
kucnoTamu. 33. B3aumonericteue coineii ¢ menodamu. 34. BzanMoelicTBue colieli ¢ coaamu. 35.
B3anmopeiicTBre pacTBOPOB COJIEN C METAIIIIAMMU.

IIpakTuyeckas padora. 6. Pemienne skcriepuMeHTAIbHBIX 3a/a4.

TemaTnuyeckoe NIaHKPOBaAHUE

Ne Tema ypoka Bua nesiTeJIbHOCTH y4aluMxcs

Beenenne (5 yacos)

1 Xumus — 4acCTb OHpC,Z[CJ'ICHI/I}I MOHATHUH «aToOM», «MOJICKYJIay,
€CTCCTBO3HAaHMA. HpelIMeT «XUMUYECKUM DJIEMCHT», «BECIIECTBOY, «IIPOCTOC
xuMuu. BemecTna. BCIICCTBO», «CJIIOXKHOC BCIICCTBO», «CBOMCTBA BEIIECTBY.

Omucanne W CpaBHEHHE  MPEIMETOB  M3YYCHUS
€CTECTBEHHO-HAYUHbIX JUCIUIUIMH, B TOM YUCIE XUMUHU.
Knaccudpukanus BemecTB 1o cocTaBy (IPOCThIE U
CIIOXHBIE).  XapaKTepUCTUKAa  OCHOBHBIX  METOJOB
M3y4YEeHUs €CTECTBEHHOHAYYHBIX JUCIUIUINH. Pasnmnuenue
Tela U BEHIECTBA; XUMUYECKOTO 3JI€MEHTa U MPOCTOTO
BemecTBa. Onucanue Gpopm CylecTBOBaHUS XUMUYECKHUX
3JIEMEHTOB; CBOMCTB BEIIIECTB. Brmonnenue
HETIOCPEICTBCHHBIX HAOMIOMCHU W aHaIW3 CBOWMCTB
BEILIECTB U SIBIICHUM, MPOUCXOISANIMX C BEUIECTBAMHU, C
COOII0ICHUEM TpaBUI TEXHUKHU 0e30MacHOCTH.
OdopmneHre  oT4eTra,  BKIIOYAIONIETO  OINHCAHUE
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HaAOJIOICHHUS, ero pe3yIbTaTOB, BBIBOJIOB.

Vcnonp3oBanne GU3NUECKOro MOJICITUPOBAHUS.
IIpakTuyeckasi padora Ne 1. | Pabora ¢ maGopatopHbiM  00OpyIOBaHHEM U
[Ipuembl oOpaimieHuss ¢ Ja- | HATPEBATEIbHBIMU  MPUOOpPAMH B COOTBETCTBUU  C
O0opaTopHBIM 00OpYIOBaHHMEM | IPAaBWJIIAMH  TEXHHKH  O€30MacHOCTH.  BrImoigHeHHe

u HArpEeBaTELHBIMU | IPOCTEHIINX TPUEMOB OOpalieHus ¢ J1abopaTOPHBIM
puOOpaMHu. obopynoBaHueM: ¢ Ja0OpaTOPHBIM IITaTHBOM, CO
CIIUPTOBKOM.
[IpeBpamienuss BeuiectB. Ponb | OnpeneneHus  MOHATHH — «XMMHYECKHE  SIBJICHHS»,
XUMUM B OKH3HU 4eloBeKa. | «pusmueckue  sBieHUss».  OOBSICHEHHWE  CYIIHOCTH
Kpartkue cBeeHus 10 UCTOPUM | XUMHYECKUX  SBJICHUH (C  TOYKH 3pEHHS aTOMHO-
pa3BUTHS XUMHUU. | MOJICKYJIIPHOTO ~ YYE€HHS])) M HUX [PUHIUIHAIBLHOTO
OCHOBONOJIOXKHUKH ~ OTEYECT- | OTIMYHS OT (PU3UYECCKUX SABJICHUN. XapaKTEPUCTHKA POJIU

BEHHOU XUMHUHU.

XUMHU B JKHU3HHU UYCJIOBCKA, POJIM OCHOBOIIOJOKHHKOB
oTedyecTBeHHOH XuMHH. CoOCTaBJIE€HHE CIIOKHOIO ILIaHa

Ttekcta. [lomyyeHme XuMHYecKOW WHPOpMALUU U3
Pa3IMYHbIX HCTOUYHUKOB.
3Haku (CUMBOJIbI) XUMUYeckuX | OnpeneneHuss MNOHATUNH  «XUMUYECKMH  3HAaK, WIU
anemeHTtoB. Tabmuua [I. U. | cumBony, «xo3dduuueHts», «uHIEKCh». Onucanue
Menneneesa. TaOIMIHON bopmbI Ilepnonnueckoi CUCTEMBI
xumuueckux avieMeHToB J[.M. MenneneeBa. Onucanue
nmojokeHus syemeHta B Ttabmuue JI. 1. Menneneena.
Vcnosib30BaHK€e 3HAKOBOTO MOJIEIMPOBAHMUS.
XHUMHYECKUE ¢opmynbl. | OnpeneneHuss  MOHATHH — «XMMHUYecKas  Qopmyray,
OtHocuTenbHAsT aTOMHAas W | KOTHOCUTENIbHAs aTOMHAas Macca», «OTHOCUTENIbHAs
MOJIEKYJIsSIpHas MaccChl. | MOJIEKYJISIpHAsE Macca», «MaccoBas [JOJsi DJEeMEHTay.
MaccoBasg nmonst aneMeHTa B | BeluuciieHHe OTHOCHTEIBHOW MOJIEKYJIIPHOM  Macchl

COCTMHECHHH. BEIIIECTBA U MACCOBOM JIOJIM XUMUYECKOTO JIEMEHTA
B COCMHEHUSX.
Tema 1. AToMBI XUMHYECKHUX 3JIeMeHTOB (9 yacoB)
OcHOBHbIE CBEJICHUS o | Onpenenenus MTOHSATUI «IIPOTOHY, CHEUTPOHY,
ctpoennr  aToMoB. (COCTaB | «JIEKTPOH»,  «XHMHUUYECKHH  DJIEMEHT»,  «MacCOBOE
ATOMHBIX SIep: TPOTOHBI H | YUCIOY», «U30TOM». OmnrcaHne cocTaBa aTOMOB JIEMEHTOB
HEeUTpOHBI. 30TOMHI. Ne 1—20 B Tabmume . W. MenneneeBa. Ilomydenue
XUMHYECKON MHPOPMAIH U3 Pa3TUIHBIX HCTOUHUKOB.
DIIEKTPOHBI. Crpoenue | Onpenenenus MTOHATUI «QNEKTPOHHBIN CIION»,
AIIEKTPOHHBIX o0onouek | «dHepreTudecknii  ypoBeHb».  CocTaBleHHE  CXEeM

atomoB dj1ieMeHTOB Ne 1— 20 B
tabnuue J{. 1. Menaeneena.

pacnpesesieHnss AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM B
ANEKTPOHHOU 000JIOUKE aTOMOB.

Mertammnueckue u
HEMETAJNIMYSCKHE  CBOMCTBA
DJIEMEHTOB. N3menenue
CBOMWCTB XUMHYECCKHX
AJIEMEHTOB 1O Tpylnmam |
MepruoJaM.

Omnpenenenus MOHATUHI «AJIEMEHTBHI METaJUIbD»,
«ONIEMEHTHhI-HeMeTAIUTbI». OOBsICHEHHE 3aKOHOMEPHOCTH
W3MEHEHHUs CBOMCTB XMMUYECKHUX 3JIEMEHTOB B MEPHOJAX
u rpynnax (mmaBHbIX nonarpynmax) Ilepuogmueckoit
CUCTEMBbl C TOYKHM 3PEHHS TEOpUU CTPOEHHUS aToMma.
BrimonHeHne HEMOJHOTO OJHOJWHEWHOTO, HEMOJHOTO
KOMILUIEKCHOTO CpPaBHEHUS, TIOJHOTO OJHOJIMHEHHOTO
CpPaBHEHUS CBOMCTB aTOMOB XHMHUYECKUX DJIEMEHTOB,
HaxOJSIIUXCS B OJJHOM MEPUOJIE WU TJIaBHOM MOATPYIIIE
[Tepuonuueckoit cucrembl. CocTaBieHUE XapaKTEPUCTUKHI
XUMUYECKUX  DJIEMEHTOB MO HUX TMOJOXEHHI0 B
[Tepuonuueckoit cucreMe XxuMH4ecKux snemeHntoB [{. M.
MenneneeBa. CocTaBieHHE TE3UCOB TEKCTA.
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HNonHas xuMu4ecKast CBI3b.

OnpeneneHus TOHATHH «WMOHHAs CBSI3b», «HOHBD».
CocraBinenue cxemM o00pa3oBaHHMsS HOHHOW  CBS3W.
Ucnonb3oBanue 3HAKOBOT'O MOJIETTUPOBAHUSI.

OnpeneneHue THMA XUMUYECKOW CBsi3U MO  (opmyre
BewlecTBa. [lpuBeneHne NmpUMEpPOB BEIIECTB C HWOHHOMN
CBS3bIO. XapaKTepUCTHKA MEXaHW3Ma OOpa30BaHUS
MOHHOH CBA3U. YCTaHOBJICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€H: COCTaB BEIIECTBA - BUJl XUMUYECKOM CBSI3H.

10

KosanenTHas
XUMHUYECKas CB3b.

HEIIoJIsIpHasd

OmpenenieHUe  TMOHATHS — «KOBAJICHTHAs  HETOJISIpHAS
cBs3b».CocTaBiieHHEe CXeM O0pa3oBaHMs KOBAJICHTHOU
HEMOJIAPHOM  XMMHUYECKOW  cBsizu.  HMcmosb3oBaHue
3HAKOBOrOo  MojenupoBanus.  OmnpezgereHne — TUMa
XUMHUYECKOH cBsi3u 1o (opmyne Bemiecta. [IpuBenenue
MIPUMEPOB BEIIECTB C KOBAJICHTHOW HETOJSIPHOU CBSI3bIO.
XapakTepucThKa MexaHu3Ma oOpa3oBaHMS KOBaJECHTHOM
CBSI3U. YCTAHOBJICHHWE TMPUYMHHO-CIICICTBEHHBIX CBSI3CH:
COCTAaB BEIEeCTBA — THUI XMMHYECKOH CBSI3H.

11

DIIEKTPOOTPULIATETHHOCTb.
KoBanentnas HOJIsIpHAs
XUMHUYECKasl CBSI3b.

OnpeneneHust NOHIATUNA «KOBaJIEHTHAs MOJISIPHAsI CBS3bY,
«90», «BaneHTHOCTb». CocTaBieHHe cxeM 00pa30BaHUs
KOBAJICHTHOM HOJIIPHOM XUMHUYECKON CBSI3H.
Hcnonbp3oBanue 3HAKOBOI'O MOJIEJIMPOBAHUS.
OmnpeneneHne TUMAa XUMHUYECKOW CBS3M TO (opmyre
BemiecrBa.  [IpuBeneHne  NpuUMEpPOB  BEIIECTB  C
KOBQJICHTHOM  NOJIIPHOM  CBA3BIO.  XAapaKTEPUCTHKA
MeXaHHu3Ma o0pa3oBaHUs KOBaJICHTHOMN CBSI3H.
VYcraHOBIEHNE TPUYMHHO-CIIEICTBEHHBIX CBA3EH: COCTaB
BELIECTBA TUI XUMUYEeCKOW cBA3U. CocTaBicHHE
dbopmynel OMHAPHBIX COCIMHEHHWH IO BaJIGHTHOCTH |
HaXOXXJCHUE BAJEHTHOCTH OJJIEMEHTOB 1O (opmyIe
OuHapHOro coefauHeHus. lcronb3oBaHue QUINYECKOTO
MOJIETTUPOBAHUSI.

12

Merannuueckas
XUMHUYECKas CBA3b.

CocraBnenue cxeM  OOpa3oBaHMs ~ METaJUTMUYECKOU
XUMHYECKOM  cBsizu.  lMcmonp3oBaHuE ~ 3HAKOBOTO
MoenupoBanus. OnpesesieHue THITAa XUMUYECKOW CBSI3U
o ¢opmyne BemiectBa. [IpuBefieHre MPUMEPOB BEUIECTB
C METaJUTMYECKOW CBs3bI0. XapaKTEPHCTHKA MEXaHHW3Ma
o0pa3oBaHHs METAUIMYECKOH CBSI3U. Y CTaHOBIECHHUE
IMPUYUHHO CJICACTBCHHBIX CBsSI3€l: COCTaB BCIIIECTBA —
TUT XUMHUYECKOU cBsi3u. [IpencraBneHune nHGpopMaIiu mno
TeMe «XHMHUYECKasd CBSI3b» B BHJE TaONMI[, CXEM,
OTIOPHOTO KOHCIEKTa, B TOM YHCIE C NpPUMEHEHUEM
cpeactB UKT.

13

O0o06mIeHue u
cUCcTeMaTu3alnusa 3HaHUA 110
TeMe «ATOMBI XHUMHYECKHX
3JIEMEHTOBY.

14

Konrtponsnas padora Ne 1 mo
TeMe «ATOMBI XHMHYECKHX
HIIEMEHTOBY.

Tema 2.

IIpoctsie BemecTBa(6 4acoB)

15

IIpocTeie BelecTBa-METAILIBI.

Onpe;[eneHI/m MMOHSATHH MCTAMJIBI», <«IIJIACTHYHOCTDB»,

«(TCIJIONPOBOJHOCTEY, (QJICKTPOITPOBOAHOCTH).
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Omnucanue MTOJIOKCHUS 3JIEMEHTOB-METAJIJIOB B
[Tepuonnueckoit cucreMe XMMHYECKHX emMeHToB [l. M.
MenpneneeBa. Krnaccudukaius TpOCThIX BEIIECTB Ha
METaUIbl M  HEMETaJIbl. XapaKTepUCTUKa  OOIIUX
bu3myecKux CBOMCTB METaJLJIOB. YcranosneHue
MIPUYMHHO-CIICICTBEHHBIX CBS3€H MEXKIYy CTPOCHHEM
aToMa M XUMHMYECKOM CBSI3bIO B IPOCTHIX BEIIECTBAX-

metaiiax.  CaMOCTOSATENIbHOE ~ M3YYeHHE  CBOMCTB
METAZIOB TP COONIONCHUH  TMPaBHI  TEXHHUKH
Oe3omacHOCTH, OQGOPMIICHHE OTYETa, BKIIOYAIOIIETO
ONKCAaHUE HAONIOJCHUS, €ro pe3yJbTaTOB, BBIBOJOB.

[lonyyeHne XWMHYECKOW HWHPOPMALUU M3 PA3IUYHBIX
HCTOYHUKOB.

16

IIpoctslie BEILIECTBA-
HEMETallIbl, UX CpaBHEHHE C
MeTaJlJIaMH. AJUIOTPOIUSL.

OrmpezenieHus] TOHATUNA — «HEMETAJUIBI», «AJJIOTPOIHUS,
«@JUIOTPOIHBIE BUJOU3MEHEHHS, WU MOTUPUKALUNY.
Omnucanue  TMOJOXKEHUS  BJIEMEHTOB-HEMETANIOB B
Ilepuonuueckoin cucreme xumuueckux snemeHToB J[.U.
Meneneena. Ornpenenenue MIPUHAJICKHOCTH
HEOPraHMYECKUX BEIIECTB K OJHOMY W3 H3yYEHHBIX
KJIACCOB: METAJUIbl M HemeTawibl. Jloka3aTeiabCTBO
OTHOCUTENIbHOCTH  JIeJICHHs] TPOCTBIX BELIECTB Ha
METaUTbl W HEMETAUIbl. YCTaHOBJICHHE NPHUYUHHO-
CIIEICTBEHHBIX CBSI3€M MEXIy CTPOCHHEM aroMa H
XUMHUYECKON CBSI3bIO B MPOCTHIX BEIECTBAX-HEMETaJIAX.
OObscHeHHe MHOro0Opasusi MPOCTHIX BEIIECTB TaKUM
(haxkTopom, kak ammorponusi. CaMOCTOSITEIbHOE U3yUECHUE
CBOMCTB HEMETAIJIOB MPU COONIOJCHUN TPABUI TEXHUKH
O6e3omacHOCTH, OQOpMJIEHHE OTYeTa, BKIIOYAIOUIETO
omMcaHue HaOMIOAEHHsS, €ro pe3yabTaToB, BBIBOJOB.
BrinonHenue cpaBHEHUS IO aHAJIOTHH.

17

KonunuectBo BCIICCTBA.

OHpe,ZLCJ'ICHI/I}I MOHSATHUH «KOJIMYCCTBO BCIICCTBA»,
MOJIb», «IIOCTOAHHAasA ABoraz[po», «MOJISIpHAadA Maccay.
Pemenue 3agaq C HUCIIOJBb30BaAHHNECM MMOHATHMI
«KOJIHUYCCTBO BCIIECCTBA», «KMOJISIpHaAg macca»,
«ITIOCTOAHHAasA ABOFa,[[pO».

18

Monsipaslii  o0beM  razo-

O6pa3HLIX BCHIICCTB.

OmpeneneHusi TOHITHH  «MOJSIPHBIA  00BEM  Ta30BY,
«HOpMAaJIbHBIE YCIIOBUS. Pemenue 3aja4 C
HCIIOJIb30BAHUEM MOHITHM «KOJHYECTBO BEIIESCTBAY,
«MOJISIpHAsE ~ Macca», «MOJSPHBIH  00BEM  Ta30BY,
«mmoctosiHHas ~ ABoraapoy». CocraBieHHe  KOHCIIEKTa

TCKCTA.

19

Penrenue 3a/1a4 c
UCTIOJIb30BaHUEM HOHATHHA
«KOJMYECTBO BEIIECTBAY,
«TIOCTOSTHHAS ABoraapo»,
«MOJIISIpHAS Macca,
«MOJISIPHBII 00BEM Tra30BY.

HOHSTUH
Maccay,

Pemrenne  3amau ¢
«KOJIMYECTBO BELIECTBAY,
«MOJISIPHBIN 00beM

ra3oB», «4ucCiI0 ABOraapo».

HUCITIOJIB30BaHNEM
«MOJISIpHAaA

20

O0001mmenune u cucreMa-
TH3alUsl 3HAaHUHM 10 TEMeE
«ITpocTeie BemecTBay.

[Tonyyenne XuMHUYECKON HWHGOPMAIMU W3 PA3TUIHBIX
UCTOYHUKOB. [IpencraBieHue HMHPOPMALUU MO TEMe
«MpOCThIE BEIIECTBa» B BHJE TaOIHUI, CXEM, OMNOPHOTO
KOHCIIEKTa, B TOM uHcie ¢ npumeHeHneM cpencts MKT.

Tema 3. CoequHeHUsA XUMHYECKUX 3J1eMeHTOB (15 yacoB)
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21

Crenennr okucieHusa. OCHOBEI
HOMEHKJIATYphI OMHApPHBIX
COCTUHEHUN.

Onpenenenus HOHATHUHU «CTEIEHb OKUCIICHHUAY,
«BAJICHTHOCTB)). CpaBHeHI/Ie BAJICHTHOCTHU M CTCIICHU
OKHUCJIEHHUS.

22

23

OKcHIBL

OmpenenieHne  TOHATUSL  «OKCHAb».  OmnpeneneHue
MIPUHAJUIEKHOCTH HEOPraHWYECKUX BEUIECTB K KIACCy
okcugoB 1o Qopmyne. OmpeneneHue BaJIEHTHOCTH U
CTENEHU OKHUCJIEHUsl 3JIEMEHTOB B okcujax. OmnucaHue
CBOMCTB OTACIIbHBIX IpeACTaBUTENEeH OKCHJIOB.
Cocranenue ¢hopmys U Ha3BaHUN OokcuaoB. [IpoBeneHmne
HaOMIOACHNH (B TOM 4YHCJE OMOCPEIOBAHHBIX) CBOWCTB
BEIIECTB M MPOUCXOJAUMX C HHUMHM SIBIGHHH C
cOONIOICHMEeM  TpaBWI  TEXHUKH  OE€30MacHOCTH,
opopmileHHE OTYeTa C OMUCAHHEM OHKCIIEPHUMEHTa, €ro
pE3yJIbTaTOB U BHIBOJIOB.

24

25

OcHoBaHUSL.

OnpeneneHust  MOHATUA ~ «OCHOBAHUS»,  «ILEJIOUN,
«Ka4eCTBEHHAs PeaKIHs», «uHauKaTtopy. Kiraccudukammst
OCHOBaHMHM IO pacTBOPUMOCTH B Boje. OmnpeneneHue
MPUHAJUICKHOCTH HEOPraHWYECKUX BEIIECTB K KIIACCy
ocHOBanuii 1o ¢dopmyne. OmnpeneneHue CTENEHH
OKHCJICHUS 3JIEMEHTOB B OCHOBaHUAX. OmnrcaHue CBOWCTB
OTJIENIbHBIX MpeAcTaBuTeNel ocHoBaHuil. CocTaBieHHE
dopMyn u Ha3BaHW oOcHOBaHMU. lcmoawp3oBaHUME
TaOIUIIBI pPacTBOPUMOCTH JUTSL onpeeaeHus
pacTBOPUMOCTH OCHOBAaHMH. VYcraHoBnenue
TE€HETUYECKON CBA3UM MEXKIY OKCHUJAOM M OCHOBaHUEM, U
Ha000pOT.

26

27

Kucnotsl.

Onpenenenus HOHATH «KUCIIOTBI»,
«KHCTIOPOACOACPIKAIINE KHUCIOTBI», «OECKHCIOPOTHBIE
KHUCJIOTBI», «KHUCJOTHasl Cpefa», «IIeNoYHasi cpenay,
«HeWTpanbHas cpeaa», «mkana pHy».Kinaccudukanus
KHCJIOT IO OCHOBHOCTM U COJEPXAaHUIO KHCIOPOJA.
Omnpenenenne MIPUHAIISKHOCTH HEOPTraHMYECKUX
BEIIECTB K Kjaccy KHCIOT mo ¢opmyne. OnpeneneHue
CTEIIEHN OKHCJIECHHUS JIEMEHTOB B KucioTax. Omnucanue
CBOWCTB OTJENIbHBIX MpeacTaBUTENeH KHUCJIOT.
CocraBnenne  ¢GopMyn W Ha3BaHMH  KHCIIOT.
Wcnonp3oBaHne  TaOnMIbl ~ pacTBOPUMOCTH  JUIs
OTIPENIEICHUs] PACTBOPUMOCTH KHCIJIOT. Y CTaHOBJICHHE
TEHETUYECKOM CBSA3M MEXAY OKCHUIOM U THAPOKCHAOM, U
HaoOopot. IlpoBenenwe HaOmMOMEHUN (B TOM 4YHCIE
OTIOCPE/IOBAaHHbBIX) CBOMCTB BELIECTB M MPOUCXOISAIINX C
HUMH SBICHHH C CO6.]'IIO}IGHI/IGM mpaBHUJI TCXHUKH
Oe3omacHOCTH, OQOpPMIIGHHE OT4eTa C ONHUCAHHEM
OKCIEPUMEHTa,  €ro  pe3yJIbTaTOB W  BHIBOJOB.
HccnenoBanne  cpenbl  pacTBOpa € HOMOIIBIO
UHIUKATOPOB. :‘)KCHepI/IMeHTaJ'II)Hoe Pa3IMUCHUEC KHUCIOThI
1 HICJI0YM C TIOMOIIBIO MHIUKATOPOB.
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28

29

Comn Kak MPOU3BOIHBIE
KHUCJIOTH OCHOBAHHUH.

Onpenenenue OHATHUA «COJIH. Onpenenenue
MPUHAJUICKHOCTH HEOPraHWYECKUX BEHIECTB K KIACCY
coneil mo dopmyne. OnpeneneHue CTENEHU OKUCICHUS
3JeMEHTOB B coiisix. OmnucaHue CBOWCTB OTICIbHBIX
npeacrtaButeneit  coned.  CocrtaBineHue  Gopmya  u

Ha3BaHUU coeil. HUcnionb3oBanue TaOJIUIIBI
PacTBOPUMOCTH JJISI OTIPEEIICHUS PACTBOPUMOCTH COJICH.
[IpoBenenue HaOJII0IeHU I (B TOM quclie

OHOCpeI[OBaHHBIX) CBOMCTB BEIIECCTB U IIPOUCXOOAINIUX C
HUMH HBJICHI/If/'I, C CO6HIOII€HI/I€M npaBujl TCXHUKH
6630HaCHOCTI/I; O(bOpMJ'IeHI/IC oT4y€Ta C OIIMCAHUCM
OKCIICPUMCHTA, €T0 PC3YJIbTATOB U BHIBOJIOB.

30

Amopdubie u KpHUCTa-
JIMYECKHE BELIECTBA.

Omnpenenenus  MOHATHH  «aMOp(HbIE  BEILECTBAY,
CKPUCTAUIMYECKHE  BELIECTBAY, CKPUCTAJLINYECKAS
pelieTKa», «UOHHAs  KpUCTaJUIM4ecKas  pelIeTKay,
«aTOMHas KPUCTAJUINYECKAsl PELIETKa», «MOJIEKYJIAPHAs
KpUCTaJlJIn4YecKast peleTKay, «MeTajsIn4yecKas
KPUCTAJUIMYECKAsT PELIETKa». Y CTaHOBJIEHUE IPUYHHHO-
CIIEACTBEHHBIX CBSI3€l MEXAY CTPOCHHEM aTroMa,
XUMHUYECKOH CBSA3BIO U TUIIOM KPUCTAINIMYECKON PEIIETKU
XUMHMYECKUX COEIMHEHUH. XapaKTEepUCTUKA AaTOMHBIX,
MOJIEKYJIAPHBIX, WOHHBIX, METaJUINYECKUX
KPUCTAJNINYECKUX PELIETOK; CPENbl PACTBOPA C IIOMOIIBIO
wkansl pH. [IpuBenenne npumepoB BEIMIECTB C Pa3HbIMHU
TUNIAMM  KpUCTauIM4ecKoW  pemerku.  [IpoBenenue
HaOyoleHui (B TOM 4MCIIE OINOCPEIOBAHHBIX) CBOMCTB
BEIIECTB U IPOUCXOMAIIUX C€ HHUMH SBICHUH C
coONIolCHUEM  MpaBUI  TEXHUKHM  OE30MacHOCTH;
oopmieHre oTueTa C ONMMCAHUEM OSKCIIEPHUMEHTa, €ro
pe3ynbTaToB U BbIBOJIOB. COCTaBlIeHHE HAa OCHOBE TEKCTa
TalbJMIIbl, B TOM uncie ¢ npumeHenueM cpencts MKT.

31

YucTele BeliecTBAa MW CMECH.
MaccoBas u 00ObEMHAsA JIOJIH
KOMIIOHCHTOB B CMCCH.

OmpeneneHusi TOHITHH — «CMECH», «MaccoBas  JIOJIS
PacTBOPEHHOTO BEILIECTBAY, «0ObEeMHas OIS BEIIEeCTBA

B cmecu». [IpoBenenue HaOmoneHUH (B TOM YHCIE
OTIOCPEIOBAaHHBIX) CBOMCTB BEIIECTB U MPOUCXOISIINX C
HUMH SBJICHHUH ¢ CO6J'IIO}IGHI/IGM nmpaBuJI TCXHUKH
Oe3omacHOCTH, OQOpPMIIGHHE OT4eTa C ONHCAHHEM
IKCTIIEPUMEHTa, €r0 pe3yJIbTaTOB MU BBHIBOJAOB. PereHue
3alad ¢ UCHOJB30BaHWEM TIOHATUN «MaccoBas OIS
JJIEMEHTa B BEIIECTBE)», «MaccoBas JI0JII pacTBOPEHHOTO
BEIIECTBAY, «00bEMHas OISl Ta3000pa3HOTO BEIIECTBAY.

32

[TpakTnueckas pabora Ne 3.
[TpuroroBnenue pacTBopa
caxapa M pacdeT ero MaccoBOif
JIOJIM B pacTBOpE.

Pa6ora ¢ naGoparopHbIM  O0OpylOBaHHUEM U
HarpeBaTelbHBIMH  NPUOOpaMH B  COOTBETCTBHHM C
InpaBHUJIaMH TEXHUKHU 0€30MMacHOCTH. Brmonmmenne
MPOCTEHUIINX NPUEMOB oOpalieHust ¢ JabopaToOpHBIM
o0Opy/lOBaHUEM: C MEpHBIM LWIMHIPOM, C BecaMH.
HaOmrofenue 3a CBOMCTBAMHM BEIIECTB U SIBICHUSIMHU,
MIPOUCX OIS IIUMHU C BEIIECTBAMH. Onucanue
9KCIIEPUMEHTA C IOMOLIbIO ECTECTBEHHOTO (PYCCKOT0 WU
POIIHOTO) si3bIKa U s3blka XUMUHU. COCTaBlI€HHE BBHIBOJIOB
0  pe3yiapTaTaM  IPOBEJEHHOIO  AKCIEPUMEHTA.
[IpuroroBieHre pacTBOPOB C OMNPENEICHHON MacCOBOM
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JI0JIEl  pacTBOpPEHHOTO  BemlecTtBa.  [IpuroroBienue
pacTBopa M pacdeT MAacCOBOMl JOJIM PaCTBOPEHHOI'O B HEM
BEIIECTBA.

33 | Pacuersl, CBSI3aHHBIE c | Pemenne 3amad ¢ MCIONB30BAaHUEM MOHATHI «MaccoBas

— | moHsITHEM «IOJIs». | 10JI1 DJIEMEHTa B BEIIECTBE», «MaccoBas J10Jil pacTBO-

34 | O6oOmenne  um  cUCTeMa- | PEHHOTO BEUIECTBA», «OOBEMHAs 0N Tra3000pasHOro
TU3alMsl 3HaHUW 1o TeMe | BemecTBa». llpeacraBieHne uHPOpMaLUMU MO TeMe
«CoenuneHus xuMH4YecKknX | «CoeMHeHNs] XUMHUYECKUX AJIEMEHTOB)» B BUAE TaOIHIL,
3JIEMEHTOBY. CX€M, OITIOPHOI'0 KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM

cpeactB UKT.

35 | KonrponwsHas pabora Ne 2 mo
teme «CoeluHeHHsT XUMHYEC-

KHX 3JIEMEHTOBY.
Tema 4. U3menenus, npoucxoasimue ¢ Bemecrsamu (13 yacoB)

36 | dusnueckue apieHus. | OnpeneneHus MOHATUN «TUCTHIUIALUSA, WIKM HEPEroHKa,
Pa3znenenue cmeceit. «KpUCTAJUIN3ALUA», «BBITAPUBAHHUEY, «(DUIBTPOBAHUEY,

«BO3TOHKa, WM  CyOJuManus»,  «OTCTauBaHUE,
«UeHTpU(YrUpoBaHUE».  YCTAHOBICHHE  IPUYUHHO-
CIIEZICTBEHHBIX CBsI3€ MexXIy (pu3nuecKumMu cBOHCTBaMU
BELIECTB U CIIOCOOOM pa3JiesIeHusl CMECEi.

37 | Xumnueckue apneHus. | OnpeneneHus  MOHATUH — «XUMMYECKass  peakuus»,
YcnoBus " NPU3HAKH | «PEAKIUH TOPEHUS», «IK30TEPMHUYECKHE PEaKLUN,
IPOTEKaHUs XMMUYECKUX | «3HJ0TepMHUUEcKHe peakiun». Habmronenue u onucanue
peakuuil. IIPU3HAKOB WM YCIIOBUM TEYECHHMS] XUMUYECKHX PEaKLUH,

BBIBOJBI Ha OCHOBAaHMM aHalW3a HAOMIOJEHUH 3a
HKCIEPUMEHTOM.

38 | IIpaktuueckas pabora Ne 5.|Pabora ¢  naGopaTopHbIM  00OpyAOBaHHEM U
[Tpu3naku XUMHAYECKHUX | HArPEeBAaTEIIbHBIMA ~ MPHOOpaMH B COOTBETCTBHU  C
peaKIMi. NpaBUJIaMM  TEXHUKH  Oe3omacHOCTU.  BrimonHeHue

MPOCTEHIINX MPUEMOB OOpalieHust ¢ J1adopaTOpHBIM
o0opynoBaHueM: ¢ Ja0OpaTOPHBIM  IITaTUBOM, CO
cnupToBKoi. HalOmrogeHue 3a CBOWCTBaAaMH BEIECTB U
SBJICHUSIMU, TPOUCXOSLIMMH ¢ BemiecTBaMu. OmnucaHue
XUMHUYECKOTO SKCIIEPUMEHTA C IMOMOILBIO €CTECTBEHHOIO
(pycckoro WM pPOJHOTO) sI3bIKa M A3bIKA XUMHH.
CocraBreHre BBIBOJOB IO pe3yjabTaTaM IPOBEIECHHOTO
HKCHEPUMEHTA.

39 | 3akoH coxpaHeHuss Macchl | OnpenenaeHre  MOHATHS — «XMMHYECKOE  YpaBHEHHE).
BELIECTB. Xumnueckue | OOBbsICHEHNE 3aKOHA COXPAHEHHs MAaCChl BEIIECTB ¢ TOUKU
yYpaBHEHWS. 3peHusi aTOMHO-MOJIeKyJsipHoro yueHusi. CocraBieHue

YpaBHEHMH XHMHMYECKHX pEaKIMid Ha OCHOBE 3aKOHa
COXpaHEHHUS Macchbl BEIIECTB. Knaccudukanms
XUMHUYECKHX PEaKIUil o TeroBoMy 3 deKTy.

40 | Pacuetsl 1O  XMMHUYECKHUM | BbimosHeHHe pacyeToB MO0 XMMUYECKMM YPAaBHEHHUSM Ha

— | ypaBHEHUSM. HaXO0XJCHUE KOJIMYECTBA, MAacChl WM Oo0beMa MPOIYKTa

41 peaKIyy 1Mo KOJIUYECTBY, Macce WIH 00bEMY HCXOJIHOTO

BEIIIECTBA; C HCIOJb30BAHUEM IOHATHUS «I0JA», KOI/a
HCXO/IHOE BEIIECTBO JaHO B BHUJE pacTBOpa C 3aJaHHOMN
MAacCOBOM  J0JIEll  pPacCTBOPEHHOrO  BEIIECTBA WM
COJIEP’KUT ONPEAEICHHYIO TOJII0 IPUMECEH.

42 | Peakuun paznoxenus. | OnpeneneHuss  MOHATHI «pEaKUUH  COCIUHECHUS,
[Tonsarue 0 CKOPOCTH | «KaTaJIn3aTOPhD», «(epMEeHTBD». Knaccuduxanus
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XUMHYECKOH peakuuu u

XHUMHUYCCKUX peaKuHﬁ o 4uClly W COCTaBy HCXOAHBIX

KaTajau3aTopax. BEIIECTB M MPOAYKTOB peakuuu. HaOmronenue wu
ONMCAaHWE TPU3HAKOB M YCIOBUN TEUEHHUS XHUMHUYECKHX
peaxiuii, BEIBOJBI HA OCHOBAHUY aHANIN3a HAOIOICHUH 32
skcriepuMeHTOM. CocTaBlieHHE Ha OCHOBE TEKCTA CXEMBI,
B TOM 4Huciie ¢ npumeHenueM cpencts MKT.

43 | Peaknuu coeauHeHus. | OnpeneneHuss  MOHATUN «peaKUUH  COCIUHECHUS,

[lenouku nepexo0B. «peaKluy  Pa3’OKEHUS»,  «OOpaTUMBIC  PEaKIHH»,
«HEOoOpaTUMbIE pEaKLUUN», «KATAJTUTHUYECKUE PEaKIUN»,
«HEKaTaJTUTUYECKUE peaKIIm. Knaccudpukanus
XUMHUYECKUX PEaKIUi MO YHUCIYy U COCTaBY HCXOIHBIX
BEIIECTB W  MPOJYKTOB  pEaKlUUH;  HAMPaBICHUIO
MIPOTEKAHUS peaxIuy; Y4acTHUIO KaTajan3aTopa.
HaGmronenue u onucaHue MpuU3HAKOB U YCIIOBUN TEUCHUS
XUMHUYECKHX pEeaKIMid, BBIBOJbl HA OCHOBAHHMM aHAIM3a
HAOJIIOICHUH 32 SKCIIEPUMEHTOM.

44 | Peaxuu 3amenienus. Psg OnpeneneHus MOHATUN «pPEAKLUUU 3aMEIICHUN», «Ps]

AKTHUBHOCTH METaJIOB. AKTUBHOCTH MeETaUIOB». Kiaccudukammss XUMHYECKUX
peakuuid Mo 4YHUCIAy U COCTaBy MCXOJHBIX BEIIECTB U
MPOAYKTOB peaKuuH. Hcnonb3oBanue
ANEKTPOXUMUYECKOTO psAa HAMpsLKEHUH (aKTHMBHOCTH)
METaJUIOB JJIsi OMNpPEACNICHUs] BO3MOXHOCTH MPOTEKAHHS
peakuuidi MeXIy MeTaulaMd ¥ BOIHBIMH PpacTBOpaMU
KHUCJIOT U coneil. Habmonenne u onrcanue MpU3HAKOB U
YCIOBHM TEUEHUsS] XMMHUYECKMX pEakKlMil, BBIBOJAbI Ha
OCHOBaHUU aHaJIM3a HAOJI0IEHU 3@ SKCIIEPUMEHTOM.

45 | Peakiuu oomena. [IpaBuio OmnpeneneHus TMOHATHI «peaklud OOMEHay», «peakIuu

beprome. HenTpanu3auuny. Knaccupukanus XuMuyeckux peakuui
[0 YUCITYy U COCTaBY HCXOJHBIX BEIIECTB U MPOJYKTOB
peakuuu. Mcnonp3oBanue TaOnMIbl PACTBOPUMOCTH ISt
ONpeNeleHUusT  BO3MOXXHOCTH  NPOTEKAHHUS]  peakUui
obmena. HaGmrozieHue u onvcaHue MpU3HAKOB M yCIOBUIMA
TEUEHUs] XMMHUYECKUX PpEaKIMil, BHIBOJbl Ha OCHOBAaHUU
aHaJIM3a HaOIIOIEHUH 332 SKCTIEPUMEHTOM.

46 | Tumbl xXuUMHYECKHX peakuuil | OnpenereHne TMOHATHS <«THAPOIU3». XapaKTepUCTHKa
Ha TIpUMEpPE CBOWCTB BOBI. | XUMUUYECKHX CBOWCTB BOJIBI.

ITonsTHE O THIpONM3E.

47 | O6obmenne u  cucrtema- | Mcnonb3oBaHue 3HakoBoro mozenuposanus. [lonyuenue
TU3alUsg 3HAaHUU MO0 TeMe | XUMUYECKOW WH(POpMAIUU U3 Pa3TUYHBIX UCTOYHHKOB.
«3menenns, mpouc-xonasmue | [IpencraBnenne wunHpopManum mo Tteme «M3meHeHus,
C BEUIECTBAMU. MPOUCXOJISIINE C BEIIECTBAMU» B BUIEC TaOJIHI], CXeM,

OTIOPHOTO KOHCIIEKTa, B TOM YHCIE C MPUMEHEHHUEM
cpeacts MKT.

48 | Kontponbnas padora Ne 3 mo
teme «/I3MeHeHus, Tpouc-

XOJISIINE C BEIIECTBAMM.
Tema 6. PacTBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3J1eKTPOJIUTOB (19 yacoB)

49 | DnexTponuTUYecKas Onpenenenus MOHATUI «QIEKTPOJIUTUYECKAS
JUCCOIUAIIUS. JTUCCOIMALUSD,  «QJIEKTPOIUTBD),  «HEIJIEKTPOIUTHI.

Brmonnenue IOMETOK, BBIITMCOK U HUTHUPOBAHUA TCKCTA.
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50

OCHOBHBIE TIOJIOKEHUSI TEOPUU
ANEKTPOIUTUYECKOMN
JUCCOLMALINN. HNounnbie
YPaBHEHUS PEaKIIUM.

OnpeneneHus  NOHATHH — «CTENEHb  IHUCCOLIMALIMN,
«CUIJIBHBIE  DJIEKTPOJIMTBDY, «CIIA0BIE  BIEKTPOIUTHIY,
«KaTHUOHBD», «aHUOHBD», «KHUCIOTB», «OCHOBAHUA,
«conn». CocTaBlIEHUE YPABHEHHMM 3JIEKTPOIUTUYECKON

JIUCCOINAIINU KHCIIOT, OCHOBaHHUI Hu COJIEH.
Nnnroctparnust mpuMepaMu OCHOBHBIX MOJIOKEHUM TEOPUHU
3JIEKTPOIUTUYECKON JTMCCOIAIINMN; reHeTHYECKOMI

B3aUMOCBSI3U MEXIY BELIECTBAMU (IIPOCTOE BELIECTBO —
OKCHUJ — TUAPOKCUI — COJIb). PaznnyeHne KOMIOHEHTOB
J0Ka3aTenbcTBa  (TE3UCOB, apryMEHTOB M (OpPMBI
noKka3zaTenbcTBa). OnpespeneHHe TMOHATUS — «HMOHHBIC
pcakuun». Cocrasiienue MOJICKYJIIPHBIX, TIIOJHBIX U
COKpALICHHBIX MOHHBIX yPaBHEHHH pPEaKIMi C ydacTHEM
aneKTponauToB. HabmroieHne u onucanue peakiuii Mexay
ANIEKTPOJIUTAMH C TIOMOIIBIO €CTECTBEHHOI'O (PyCCKOTrO
HJIM pOJHO FO) SI3bIKA U A3bIKa XUMUH.

o1

53

Kucnoter: knaccuduxanus u
cBoiictBa B cBeTe TO/I.

CocraBieHue XapaKTEpPUCTHKU OOIIMX  XMMHYECKHX
CBOMCTB KHCJIOT C ITO3HMIMI TEOPUM DJIEKTPOIUTHYECKOU
nucconuanuu. CocTaBiIeHHE MOJIEKYJISPHBIX, IOJHBIX U
COKpAILICHHBIX MOHHBIX YPAaBHEHUM PEAKIUM C ydacTUEM
kuciaoT. HabmofieHne u onMcaHue peakuuil ¢ yyacTuem
KHCJIOT C IOMOINBIO €CTECTBEHHOIO (pyCcCKOTro WIH
POJHOrO) si3blka M si3blka XUMHHU. [IpoBeneHue OmbITOB,
MOATBEPXKJAOIINX XUMHUYECKHE CBOWMCTBA KHUCIOT, C
cO0JIF0/ICHHEM NPABUJI TEXHUKU OE€30MaCHOCTH.

54

56

OcHoBanus: knaccudukanus u
cBoiictBa B cBeTe TO/I.

Ompenenenne TOHATHS  «ocHOBaHUs». (CocTaBlieHHE
XapaKTePUCTUKHU OOIIMX XUMUYECKUX CBOWCTB OCHOBAaHUMN
(memodeid W HEPACTBOPUMBIX OCHOBAaHUM) C TO3HITHI
TEOPHUH DJIEKTPOIUTHUECKON Auccounanuu. CocTaBieHUE
MOJICKYJISIPHBIX, TIOJMHBIX M  COKPAIIEHHBIX HOHHBIX
YpaBHEHUM  peakuMid C  y4yaCTUEM  OCHOBAaHMM.
HabGntonenne wu omnucaHue peakuuid OCHOBaHMHM C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJIHOTO) SI3bIKA
U si3bIka XuMud. [IpoBeieHne OnbITOB, TOATBEPKIAIOIINX
XUMHYECKHE CBOWCTBA OCHOBAaHMH, C COOIIOJIEHUEM
nmpaBuil TeXHUKH Oe3zomacHOoCTH. CocTaBlieHHE OKJIana
110 TEME, ONPEACIICHHON YUUTEIIEM.

57

58

Oxkcunpl:  knaccuukanus Hu
CBOMCTBA.

OmpeneneHusi TOHATUN «HECOJIE00pa3yIoNue OKCHIBDY,
«COJIe00pa3yIoIue  OKCHIBI», «OCHOBHBIE OKCHJIBI»,
«KHUCIIOTHBIE OKcHbI». CoCTaBleHHE XapaKTEPUCTUKH
O0IIMX XUMHYECKUX CBOMCTB COJE00pa3yloNIMX OKCHI0B
(KHCIOTHBIX ¥  OCHOBHBIX) C TO3UIMHA  TEOPUH
ANEKTPOIIUTUYECKON JUCCOLMAIIH. Cocrasienue
MOJIEKYJISIPHBIX, TOJHBIX M  COKPAIIEHHbIX HOHHBIX
ypaBHEHMI peakiuii ¢ yyactueM okcuaoB. Habmionenue
W  ONUCAaHME  PEAKUUA  OKCHJIOB C  IOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'O HJIM POJHOIO) SA3bIKA M S3bIKA
xumuu.  lIpoBeneHue  ONBITOB,  MOATBEPKAAOIIMX
XMMHAYECKHE CBOMCTBAa OKCHUIOB, C COOJIOACHUEM MpaBUII
TeXHUKU Oe3omacHocTH. CocTaBieHue A0KIana Mo TEME,
ONPEACICHHON CaMOCTOSATENIBHO.

59

Comnu: knaccudukanus u

OrnpeneneHust TOHIATHI «CPETHUE COJHY, «KUCIBIE COITN,
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cBoiicTBa B cBeTe TO/I.

«ocHOBHBIE coii». COCTaBICHNE XapaKTEPUCTUKU OOIINX

60 XMMHYECKUX CBOMCTB COJEH C TMO3ULHUA  TEOpHUH
3IEKTPOJIUTUYECKON U CCOLTUAIUY. CocraBnenue
MOJIEKYJISIDHBIX, TOJHBIX ¥ COKpAIlEHHBIX HMOHHBIX
ypaBHEHUW peakiui ¢ ydactueM coiieid. HaGmronmenue u
OIMCAaHUE PEaKLUH COJEH C IIOMOIIBI0 €CTECTBEHHOIO
(pycckoro WM PpOAHOTO) S3bIKa M SI3bIKA XUMUHU.
[IpoBeneHue ONBITOB, MNOATBEPKIAIOIIMX XHUMUYECKUE
CBOMCTBa coiiel, ¢ COOJIOJEHHEM MpaBWJ TEXHUKH
6esonmacHoctu. CocraBieHHe JOKJIaga IO  TEMeE,
ONPEJIETICHHON CAMOCTOSITEIBHO.

61 | 'enernueckas cBsA3pb Mexay | Onpenenenue MIOHSTHS «TEHETUYECKUN pa.
KJIacCaMHU Heopranuueckux | MmmocTpupoBaTh: a) mpuMepaMH OCHOBHBIE IMOJIOKEHUS
BEILIECTB. TEOpUHU BJIEKTPOIUTUYECKOM JIUCCOLIMANY; 0)

FEHETUYECKYK0  B3aUMOCBS3b  MEXKAY  BELIECTBAMHU
(mpocToe BemecTBO — OKCHUJ — THAPOKCHUII — COJIb).
CocraBieHrne MOJIEKYJSIPHBIX, MOJHBIX U COKPALIEHHBIX
MOHHBIX YPaBHEHUI PEAKIMi C y4aCTHEM DJIEKTPOJIMUTOB.
CocraBneHrue ypaBHEHUW peakluil, COOTBETCTBYIOIIMX
IIOCJIEI0BATEILHOCTH («uemouke») IIPEBPAILCHUI
HEOPraHWYECKHX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB.
BrinosiHeHne npsMoro MHIYKTUBHOIO JIOKA3aTEIbCTBA.

62 | O6oOmenne u cucremaru- | [lomyuenue xumudeckoi uHGOPMAIUU M3 PA3TUYHBIX

— | 3amms 3HaHMM mo  Teme | ucTOYHMKOB. [lpencraBineHue uHpoOpManUKU TO TeMe

63 | «PactBopeHue. PactBopsl. | «PacTBopenne.  PactBoppl.  CBoiicTBa  pacTBOpOB
CaoiicTBa pacTBOpOB | AJIEKTPOJIUTOB» B BHUJE TaOJMI, CXEM, OIOPHOTO
AIIEKTPOJIUTOB. KOHCIIEKTa, B TOM uHcie ¢ npumeHenrem cpeacts MKT.

64 | Ilpaktuyeckas pabora Ne 6. OOpamenre ¢ nabopaTopHbIM  000OpYJIOBaHHEM U
Pemenne skcniepumMeHTalb- HarpeBaTeNbHBIMU  MPUOOpPaMHU B  COOTBETCTBUHM  C
HBIX 3a/1a4. NpaBUJIaMM TEXHUKH Oe3omacHocTH. Pacno3HaBaHue

HEKOTOpBIX aHMOHOB U KaTHOHOB. HabmtoneHue cBOICTB
BELIECTB U MPOUCXOIANIMX C HUMHU siBIeHUH. OnucaHue
XUMHYECKOTO KCIIEPUMEHTA C MOMOILBIO ECTECTBEHHOIO
(pycckoro WM pOAHOrO) S3bIKa M SI3bIKA XUMHUHU.
dopmyIMpoBaHUE BBIBOJIOB 1o pe3ysibTaTam
IIPOBEJIEHHOT'O SKCIIEPUMEHTA.

65 | KontponbHas padora Ne 4 1o
TeEME «PactBopeHnue.

PactBoprel. CBoiicTBa pact-
BOPOB JIEKTPOJUTOB.

66 | Knaccudukanusa xumuue-ckux | OnpeneneHus MOHATHI «OKHUCIIUTEIIBHO-
peaxkuil. OKuc-IUTENbHO- | BOCCTAHOBUTENIBHBIE PEAKLUN», «OKHCIUTENbY», «BOCCTa-
BOCCTaHOBUTEIb -Hbl€ | HOBUTEIIbY, «OKHUCIJICHUEY, «BOCCTaHOBJICHHE.
peaxkuu. Knaccupukanuss XMMHYECKHMX peakIMid MO MpU3HAKY

«M3MEHEHHE  CTeNeHeM  OKUCIEHHMS]  SJIEMEHTOBY.
OmnpeneneHne OKUCIUTENS U BOCCTAHOBUTENS, OKUCIIEHUS
U BOCCTAHOBJICHUS. Hcnonb3oBaHne  3HAKOBOIO
MOJIETTUPOBAHUSL.

67 | CpoiicTBa n3yueHHBIX KiaccoB | CocTaBieHue ypaBHEHUH OKHCJIUTEJIbHO-

BEIIIECTB B CBETE
OKHCIINTEITbHO-BOCCTAHOBH-
TEJIbHBIX PEAKIUH.

BOCCTAHOBUTEIBHBIX PEAKIMI C UCIOIb30BAHUEM METOJA
ANeKTpoHHOro Oananca. OrmnpeneneHue OKUCTUTENS U
BOCCTAHOBUTEJISI, OKUCIICHUS! U BOCCTAHOBJICHHSI.
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PezepB — 3 vaca
9 kaace

BBEJIEHUME. OBLLIAS XAPAKTEPUCTUKA XUMHNYECKHUX 2JIEMEHTOB U
XUMHUYECKHUX PEAKIUA. MEPHOJUYECKHUN 3AKOH U NMEPHOJUYECKAS
CUCTEMA XUMHNYECKHUX 2JIEMEHTOB JI.U. MEHJIEJIEEBA (10 yacoB)

XapakTepHuCcTUKa JIEMEHTA 110 €ro NoJI0KeHuo B [leproauueckoil cucteMe XMMHUYECKUX

snemeHnToB . YI. MengeneeBa. CBoiicTBa OKCHAOB, KHCIIOT, OCHOBAaHHUM M COJICH B CBETE
TEOPUH JIEKTPOJUTHUECKON AUCCOLMALIMM U OKUCIIEHUS-BOCCTAHOBIICHHUS.

[TonsiTe 0 mepexoaHBIX 3JeMeHTax. AMMOTEpHOCTb. ['eHeTHYeCKUil psii MepexoHOro
JJIEMEHTA.

[lepuonnueckuit 3akoH u llepuogmueckas cucrema xumudeckux snementos /. .
Menneneesa.

XuMHUUecKasi OpraHu3alus >XKUBOM M HEXHMBOM NpUpOAbl. XUMHUYECKUWA COCTaB spa,
MaHTHUM M 3€MHOM KOpbl. XMMUYECKUE DJIEMEHThl B KJIETKaX MXUBBIX OpraHU3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o00menne cBeeHUH 0 XUMUYECKUX peakuusax. Kimaccudukanms XMMHYECKHX pEaKIuii
M0 PAa3IMYHBIM TPU3HAKAM: «UHUCIO M COCTaB PEarupyrolux U 0Opa3yIoUIUuXcs BEIIECTBY,
«reroBoi 3 deKT», «HampaBIEHUE», «U3MEHEHHE CTENEeHEH OKHCICHHS DJEMEHTOB,
00pa3ymoIIMX pearupyrollre BemecTBay, «(pa3ay, «MCIoNIb30BaHHE KAaTaIu3aTOPay.

[lonsiTHE O CKOPOCTM XMMHYECKOM peakuuu. @DaxkTopbl, BIUAIOIIKAE HA CKOPOCTh
XUMHYeckux peakmuii. Karanuzatops! u katanu3. UHTHOUTOPBI. AHTHOKCHAAHTHI.

HMemoncrpanun. Pazmmunsie Gopmber Tabmumnsr JI. WM. MennpeneeBa. Mopenu aToMoB
sneMeHToB 1—3-ro mepuonoB. Monenb CTpOCHHUsl 3eMHOro miapa (TOmepeuHbIid paspes).
3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pEaKIUH OT NPUPOJBl pearupyroumx BeElIeCTB.
3aBUCUMOCTh CKOPOCTHM XHWMHYECKOW PEAKIUU OT KOHIIEHTPALMH pPEArupyroIMX BEUIECTB.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peakIUu OT IUIOIIAJU CONPUKOCHOBEHHUS pearupyrouumx
BEIIECTB («KUISIINA cIOoW»). 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIMH OT TeMIIepaTyphl
pearupyrommnx BemecTB. ['OMOreHHbId U TE€TEPOTreHHbIN KaTain3bl. GepMEHTATUBHBIN KATAJIN3.
WNurubuposanue.

JlabopaTopHusbie onbIThl. 1. [TonydyeHne rugpokcua UHKA U UCCIIEJOBAHUE €TO CBOWCTB.
2. MopaenupoBanue mnoctpoenusi Ilepuonudeckoid cuctembl XuMHuYecKux saementoB JI. U.
Menzeneesa. 3. 3ameleHue xene3oM Meau B pactBope cyibdarta meau (I1). 4. 3aBucumocts
CKOPOCTH XHMMHYECKOM peakUuMh OT TMPUPOJbl PpPEArupyrolux BEHIECTB Ha IpUMEpe
B3aUMOJICUCTBUSI KUCIOT C METaulaMHu. S. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKIUu OT
KOHIIGHTPAllMM pEarupyrolux BelIeCTB Ha NPUMEPE B3aUMOJEHCTBUS IIMHKA C COJISIHOM
KHMCIIOTOM pa3INYHOM KOHIIEHTpAalMH. 6. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOM pEaKIUu OT
IUIOLIA/IA CONIPUKOCHOBEHUS PEarpyIOIINUX BEIIECTB. 7. MOAEINPOBAHNE KHUIIALLIETO CIOS». 8.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peaklMyd OT TEeMIIepaTypbl pearupyrolux BelIeCTB Ha
npuMepe BiaumojeiictBus okcuga meau (II) ¢ pacTBopoM cepHOM KHUCIOTBHI Pa3TUYHON
TeMriepaTypbl. 9. PasnmokeHme mepokcuaa BoAOpoJa ¢ MoMomblo okcuaa mapradma (IV) u
karanas3el. 10. OOHapykeHHe KaTajga3bl B HEKOTOPHIX MUIIEBBIX mpoaykTax. 11. Marubuposanue
B3aMMOJIEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIUHOM.

TEMA 1. METAJLJIBI (15 4acoB)

[Tonoxenne wmeramnoB B Ilepuonnueckoid cuctemMe XuUMHYECKMX »3ieMeHToB J[. .
MenneneeBa. Metamnueckas KpUCTANIMUECKAsT PEHIETKA U METAJUIMYECKass XUMUYECKas CBS3b.
O6mme ¢uzmdeckrue cpoiicTBa MeTauioB. CIUTaBbl, MX CBOWCTBAa M 3HAYCHHE. XHUMHYECCKHE
CBOMCTBA METAJUIOB KAaK BOCCTAHOBHUTENEH, a Takke B CBET€ MX TMOJOXKEHUS B
AJIEKTPOXUMHYECKOM DsITy HampsoKeHW MeTamuioB. Koppo3us MeTaioB U criocoObl OOpHOBI C
Hell. Meramnsl B mpupoze. O01mue crnocoOb! UX MOTyYeHUS.

OO0uasi xapakTepuCTHKA MIEJOYHBIX MeTALI0B. MeTaisl B ipupoze. O0mue crmocoos!
ux nonyuyeHus. Crpoenue aromoB. lllenouHble MeTayuibl — MPOCTHIE BellecTBa. BaxHeilmue

21



COCIMHEHUS MICIIOYHBIX METAJUIOB — OKCH[IbI, TUAPOKCUIBI M COJH (XJOPHUABI, KapOOHATHI,
cynb(haTel, HUTpPaAThl), MX CBOWCTBA W MPUMEHEHHE B HApOAHOM xo3siicTBe. KanuiiHbie

ya00peHusl.

O0mas xapakrepucruka 3JjeMeHTOB rjaBHol mnoarpymmbl II rpymmel. Ctpoenue
atomoB. lllenoyHo3emenbHble MeETaUIbI — MPOCThIE BellecTBa. BakHeHme coeauHeHus
HIEJIOYHO-3EMEJIbHBIX METaJNIOB — OKCHJbI, THUAPOKCUIBI W COJNU (XJOpUABI, KapOOHATHI,

HUTPATHI, CyabdaTsl, pocdarsl), UX CBOKWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.
Amomunuii. CTpoenue atoma, pU3NYECKUEe U XUMHUUECKHE CBOMCTBA MPOCTOr0 BEIIECTBA.
CoenuHeHHs aTIOMUHHUS — OKCHJI U THIPOKCHA, UX aM(OTEpHBIA XapakTtep. Baxuelme

coiu amoMuHus. [Ipumenenune amomuHus u ero coenauHeHuil. Keme3o. CtpoeHue aroma,

¢u3nueckue U XMMUYECKHE CBOICTBA MPOCTOrO BemiecTBa. | eHernyeckue psapl Pe2+ u Pe3+.

Baxneiine conu jxene3a. 3HauCHUE XKeje3a U €ro COSAMHEHUM JUIsl IPUPOABl U HAPOJIHOIO

XO0341CTBa.

JemoncTrpanuu. OOpa3ipl MIETOYHBIX W IIEJIOYHO3EMENbHBIX MeTasioB. (O0pa3ib
CILUIaBOB. B3amMojelcTBHE HATpHs, JIMTHUS W Kalblus C BOAOW. B3aumopaeincTtBue HaTpus U
MarHusi ¢ KuciopoaoM. B3zaumopeiictBue MetaimioB ¢ Hemetauiamu. [lonydeHue rugpokcuioB
xenesa (1) u (111).

JlaboparopHsblie onbIThl. 12. B3anMoaeiicTBue pacTBOPOB KHUCIOT U COJIEH C METaIaMH.
13. OsunakomyieHue ¢ pynamu xkenesza. 14. OkpamvBaHUE TUIAMEHH COJIIMU IEJIOYHBIX
MerauioB. 15. B3aumopeiictBue kanbuus ¢ Bomod. 16. IlomydeHue ruppokcuia KaiabLUus U
uccienoBanve ero cpoiictB. 17. TlodaydeHue TuIpoOKCHAA AIIOMHHMS U HUCCIEIOBAHUE €ro
cBoMcTB. 18. BzaumopelictBue xene3a ¢ CoMsHOM KucinoToil. 19. IlonmydyeHue ruapokcugoB
xenesa (1) u (II) u uzyuenue ux cBOMCTB.

IIpakTuyeckne padorpl. 1. PemeHne 3kcrnepuMEHTaNbHBIX 33/lad Ha pacliOo3HaBaHUE U
MOJIy4Y€HUE COESAMHEHUM METalIOB.

TEMA 2. HEMETAJLJIbI (28 uyacoB)

OOmiass xapakTepuCTMKa HEMETaUIoB: TMojoxkeHue B Ilepuommnueckoir  cucreme
xumudeckux  snemeHtoB  J[. WM. MeHnneneeBa, OCOOCHHOCTH  CTPOCHHS  aTOMOB,
anekTpooTpuraresbHocTh (D0) Kak Mepa «HeMeTauTmaHocTHY, psia 0. Kpucrammmueckoe
CTPOECHHE HEMETANIOB — MPOCTHIX BelecTB. AioTponusa. @u3nyeckre CBONCTBa HEMETAIIOB.
OTHOCHUTEIBHOCTh OHATUN «METAJ» U «HEMETaJLD».

Bopopoa. Ilonoxenne Bonopoaa B Ilepuoguueckoil cucteMe XUMUUYECKUX 3JeMEHTOB [l
U. MenneneeBa. CrtpoeHune aroma M Mojekyinbl. DuU3MYecKMe U XMMHUYECKHE CBOMCTBA
BOJIOPO/IA, €r0 MOJIYyYEHUE U TPUMEHEHUE.

Bona. Crtpoenue monexynbl. Bomopomnas xumuyeckas cBsizb. DU3MUECKHE CBOICTBA
BOJbI. AHOMaJIMHM CBOWCTB BOABL. [ uapodunbHble W THAPOPOOHBIC BEUIECTBA. XUMHUYECKUE
cBorictBa BoAbl. KpyroBopor Boael B mnpuponae. Bomoouwcrka. Aspanus BOAbl. BbITOBBIE
¢bunbTpel. MuHepanbHbie BOABL. JUCTHIIIMpOBAaHHAS BOJIA, €€ MOJIyYeHHE U IPUMEHEHUE.

O0mas xapakrepucrtuka rajgoreHoB. Crtpoenue aromoB. I[IpocTeie BemecTBa u
OCHOBHBIE COEAMHEHHUS TalOreHOB, UX CcBoiicTBa. KpaTkue cBeneHus o xiope, Opome, prope u
rone. [IpuMeHeHune rajJoreHoB U X COCIMHEHUN B HAPOJTHOM XO3SIIICTBE.

Cepa. CrpoeHue aToMma, alJIOTPOIHUS, CBOWCTBA W TPHUMEHEHHE DPOMOHMYECKON Cephl.
Oxkcunsl cepsl (IV) u (VI), ux nomyuenue, cBoiictsa u npumeHeHue. CepHasi KUCIIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO03stiicTBe. [[por3BOACTBO CEPHOI KUCTOTHI.

A3ot. CTpoeHne aToMa ¥ MOJIEKYJIBI, CBOMCTBA IIPOCTOIO BEIIECTBA. AMMMAK, CTPOEHHUE,

CBOMCTBa, NoJiydeHHME MU MpuMeHeHue. Coiau aMMOHHMs, WX CBOMCTBA M NpPUMEHEHUE.
OKcuanl

azora (II) u (IV). A3oTHas KucioTa, €e CBOMCTBAa M MpuUMeHeHUue. HUTparsbl U HUTPUTHL,
npo0JeMa UX COJEPIKaHMsI B CEIbCKOXO35MCTBEHHON TPOYKITNU. A30THBIE yI0OpEHHS.

®ochop. CrpoeHue aroma, aIOTPONUs, CBOHCTBa Oenoro u kpacHoro ¢ocdopa, ux
npumeHnenue. OcHOBHbIE coeauHeHus: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docdarel. DochopHbie yIOOpEHUS.
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Yraepoa. CtpoeHne aTroma, aluloTpONHs, CBOWCTBA MoaAnuKanui, mpuMeHeHne. OKCHIBI
yraepona (II) u (IV), ux cBoiicTBa u npumeHeHue. KapOboHaThl: KaablUT, COMIa, MOTAII, UX
3HAUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHre atoMa, KpUCTAUTMYECKUI KPEMHUH, €ro CBOMCTBA U MPUMEHEHHE.

Oxkcua xkpemuus (IV), ero npupoaubie pazHoBugHOCTH. CHUIMKATHL. 3HAUYEHUE COSAMHEHUN
KpEMHUS B )KMBOU M HEKUBOI npupoze. [ToHsTHe 0 CUITMKaTHON MPOMBIIUIEHHOCTH.

Jemoncrpanuu. OOpasibl raloreHOB — MPOCTHIX BEIIECTB. B3anmoeiicTBue ranoreHoB
C HaTpHueM, C allloMMHHEM. BbITecHeHHe XJIopoM Opoma WM HoJa U3 PAacTBOPOB HMX COJIEH.
B3anmopencTteue cepsl ¢ MeTalulaMH, BOJOPOJOM M KHCIOpoAoM. Bsammopeincrtsue
KOHIIEHTPHUPOBAHHON a30THOM KUCIOTHI ¢ Menbto. [lormoienue yriem pacTBOPEHHBIX BEIIECTB
Wi ra3oB. BoccraHoBienue mean u3 ee okcunpa yriaem. OOpasubl OPUPOAHBIX COEIMHEHHM
xJjopa, cepsl, hocdopa, yriepona, kpemHuss. O6pa3ubl BaXHEHIINX AJI1 HAPOJHOTO XO34KCTBa
cyns(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3IBl CTCKIIA, KEPAMHUKH, IICMEHTA.

Jladoparopusbie onbIThl. 20. [lonyuenue u pacnozHaBanue Bopopoja. 21. MccnenoBanue
MOBEPXHOCTHOTO HAaTSDKEHMsI BoAabl. 22. PacTBopeHMe NepMaHraHata Kajlus WIM MEIHOTO
Kynopoca B Boje. 23. I'mmparauust obe3BoxkeHHoro cynbdara menu (II). 24. M3sroromnenue
TUIICOBOTO oTmedatka. 25. O3HakOMIIGHHE C KOJUICKIMEW OBITOBBIX (QHIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MHUHepaibHOW Bonbl. 27. KauecTBeHHas peakius Ha TalOreHU-
nonbl. 28. Ilonydyenue u pacno3HaBaHue kuciopona. 29. I'opeHue ceppl Ha BO3JIyXe U B
kucnopoze. 30. CBoiicTBa pa3daBineHHOM cepHOil KucioTel. 31. M3yduenue cBoiCTB aMmMuaka. 32.
PacrioznaBanue comeii ammonusa. 33. CBolicTBa pa30aBlIeHHOW a30THOW KHUCIOTBL 34.
B3anmopeiicTBie KOHIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Menbto. 35. ['openue docdopa Ha
BO31yxe U B kuciopone. 36. PacoznaBanue ¢ocdaros. 37. ['operne yras B kuciopoze. 38.
[TonydyeHue yrosbHOM KHCIOTBI M H3ydeHue ee cBoicTB. 39. Ilepexon kapOoHATOB &
ruapokapOonatel. 40. Pasmokenue rtuapokapOonara Hatpus. 41. IlomydeHue KpeMHEBOM
KHCJIOTBI U U3yYEHUE €€ CBOMCTB.

IIpakTuyeckue padorbl. 2. Pemenue skcnepuMeHTaIbHBIX 3a1a4 1o teme «lloarpynna
rajioreHoB». 3. Pemienue skcnepuMeHTanbHBIX 3anad no teme «lloarpynma kucimopoma». 4.
[Tonryuenue, cobrpanue 1 pacrio3HaBaHUE ra30B.

TEMA 3. OBOBLIEHME 3HAHUHW MO XUMHHU 3A KYPC OCHOBHOWM
HIKOJIBI (10 yacos)

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuUMHUYeCKHX dieMeHToB [[. U.
MenneneeBa. @U3MYECKUI CMBICI IOPSAKOBOTO HOMEpPA JJIEMEHTAa, HOMEPOB Iepuoia |
rpymmbl. 3aKOHOMEPHOCTH U3MEHEHHUS! CBOMCTB 3JEMEHTOB M UX COCAMHEHUH B MEpPUOAaX M
rpynmnax B CBET€ MpPEACTaBICHUI O CTPOECHUM aTOMOB 3J€MEHTOB. 3HaueHue [lepmoaudeckoro
3aKOHA.

Buibl XUMHUYECKUX CBSI3€HM M TUIIBI KPUCTAJUIMYECKUX PEMIeTOK. B3anMOCBsI3b CTpOCHUS 1

CBOMCTB BEILECTB.

Knaccudpukanus XUMHUECKUX pEaKIHMH IO pa3MyHbIM MpU3HAKaM (YUCIO M COCTaB
pearupyromux U 00pa3yroIuxcs BEIIeCTB; HaJN4ue TPaHUIlbl pa3aena (a3; TeraoBoi 3P heKT;
U3MEHEHUE CTeNeHeW OKHUCIEHUS AaTOMOB; WCIOJb30BaHHWE KaTajau3aTopa; HalpaBlieHUE
nporekanus). CKOpOCTh XMMHYECKHX peakiuuid U (paxTopsl, Biusiomue Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKINH U CIOCOOBI CMEIEHUsI XMMUYECKOTO PaBHOBECHSI.

[IpocTbie U cioXHBbIE BellecTBa. MeTallibl U HEMeTalIbl. ['eHeTnueckue psasibl MeTasia,
HeMeTalla M mepexofgHoro Meramwia. OKCUAbl W THAPOKCHABI (OCHOBAaHMSI, KHCIIOTHI,
amdoTtepHbie THApPOKCHIBI), Colu, X COCTaB, KIacCUpUKALUA U 00IIe XUMUYECKHUE CBONCTBA
B CBETE TEOPUH IIEKTPOIUTUYECKOMN TUCCOLUALINN.

TemaTuuyeckoe MJIAHNPOBaAHUE

Ne Tema ypoka Bua gesiTeJIbHOCTH y4aluxcs
n/n

Beenenune. O61mas XApPaKTCPUCTUKA XUMHUYCCKHUX 3JIEMCHTOB U XUMHYCCKHUX pealcum?i.
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Iepnonnyeckuii 3axon u Ilepnoguyeckas: cucreMa xumudeckux jiemMenToB /.. MenneneeBa

(10 yacoB)

1-2

XapaKkTepuUCTUKa XUMUYECKOTO
JJIEMEHTa Ha OCHOBAHHH €TI0
nosioxenus B Ilepuonnueckon
CUCTEME

. . Menneneena.

XapakTepucTUKa XHMHYECKUX  AJIEMEHTOB  |1—3-ro
MepUOJI0B 10 UX MojoxeHuto B [leproanueckoit cucreme
xuMHu4eckux 3jemMeHToB . 1. MenneneeBpa; XMMHISCKUX
CBOMCTB  aM(OTEpPHBIX OKCHJIOB W  THIPOKCHIOB.
CocraBiieHUE MOJIEKYJIPHBIX, MOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHUM pEeaKIUil.

AmdorepHbie
THPOKCHIBI.

OKCHbI u

OnpeneneHre TOHATUS «aM(OTEPHBIE COCTUHECHUSY.
HaGmonenne u ormmcanue peakuuii MeKay BEIECTBAMH C
IIOMOIUIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) S3bIKA
U s3bIKa XUMUH. [IpoBeieHHe OIBITOB, MOITBEPIKIAIOLINX
XUMHYECKHE  CBOWCTBA  aM(OTEPHBIX  OKCHIOB U
THPOKCHIOB.

[lepuognueckuii  3aKOH |
nepuoanyeckas cucrema /Jl. U.
MeHnaeneeBa B CBETE

YYEHHS O CTPOCHHUH aTOMA.

Omnpenenenue BUAOB KIAaCCU(PHUKALMU: €CTECTBEHHOM U
UCKYCCTBEHHOW. BpINONHEHNE NPAMOro JeXyKTUBHOTO
nokazarenbcrBa. Co3maHue Mojenel € BBIACICHUEM
CYILECTBEHHBIX XapaKTEPUCTHK 00BeKTa U
NPEJCTAaBICHUEM HX B TPOCTPAHCTBEHHO-TPaPHUECKON
WJIH 3HAKOBO-CUMBOJIMYECKOH (hopMe.

XuMu4ecKasi OpraHusanus
JKUBOU M HEKUBOU MPUPOJIBI.

XapakTepUCTHKA POJIU XUMHUYECKHX IJIEMEHTOB B KUBOM
1 HexuBoM npupozae. CocTaBieHUE aHHOTALMH K TEKCTY.
Ornpenenenne 1enu y4eOHOM EATEILHOCTH C TOMOIIBIO
YUHUTENIE U  CAMOCTOSATEIbHO, IIOMCK CpPEICTB €€
OCYILIECTBJIEHUS] MO IUIAHY, CBEpPKAa CBOMX JEHCTBHI C
1EeNbl0, a MPU HEOOXOAMMOCTH HUCHpPaBIEHUE OIIUOOK C
ITOMOIIBIO YYUTENS] M CAMOCTOSITEIIBHO.

Knaccudukanus XuMHUYECKUX
peakiuui [0 pas3IMYHbIM
OCHOBaHHSIM.

OmnpeneneHus  MOHATUA  «XUMHYECKash  peakuus,
«peaKIMU  COCAUHEHUS», «PEAKIUU  PA3IOKEHUS,
«peakuuu OOMEHa», «PeaKIUU 3aMEeIEHUsN», «PeaKluu
HEUTpaIH3aIun», «9K30TEPMHUYECKHE peaKkIum»,
«OHJOTEPMHUYECKHE PEAKINHN», «OO0paTUMBbIE DPEaKIHUN,
«HEOOpaTHMbIE peakumny, «OKUCIIUTEJIBHO-
BOCCTAHOBUTEIbHBIE PEAKLIUUY», «TOMOT'C€HHBIE PEAKIIUN,
«TETEepPOTEHHBIE PEAKIIUNY, «KATATUTHYECKUE PEaAKITUN,
«HEKATAIMTUYECKHE  PEAKIUN», «TeIioBoi  3PdeKT
XI/IMI/I‘IGCKOﬁ peaKHI/II/I». XapaKTepI/ICTI/IKa XUMHUYCCKUX
peakuuii 1o paznuuyHeiM npu3HakaM. CocTtaBieHue
MOJ'IeKy.]'IHpHBIX, ITIOJIHBIX 158 COKpaHIeHHI)IX MOHHBIX
ypaBHEeHUN peakuuil. OnpeneneHue OKUCIUTENS U
BOCCTaHOBHUTCIIA, OKHUCJIICHUA 158 BOCCTAHOBJICHHA.
Habmroienue u onucanue peakiuii MexX,1y BEIIeCTBaMH C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA
U s3pIka xumud. [IpeacraBnenue MHGOPMAIUU O TEMeE
«Knaccudukaruss XUMHYECKUX PEaKIHii» B BUAC TAOJIHII,
CXEM, OTMIOPHOTO KOHCIEKTA, B TOM YHUCJIE C IPUMEHEHUEM
cpencts MKT.

IlonsTue 0 CKOpOCTH
XUMHUYECKON PEaKIUu.

Ornpenenenue XUMUYECKOU
pEaKIim.

OObsicCHEHHUE C

IIOHATHUA «CKOPOCThH

IIPUBEJICHUEM INPUMEPOB  BIIMSHUSA
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HEKOTOPBIX (PaKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIUH.
Habmroienue u onucanue peakuuil Mex1y BELIeCTBaMU C
MOMOIUIbIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJTHOTO) SI3bIKA
U A3blka XuMuu. [IpoBesieHue onbITOB, NOATBEPKIAOIINX
3aBHCUMOCTh

CKOPOCTH XUMHUYECKOH PEaKIMU OT PA3ITUYHBIX (PaKTOPOB.

Karanuzaropsl.

Omnpenenenue MOHATHS «Karanuzatop». HaGmionenue u
ONHUCAaHUE pEaKUUi MEXIy BEIECTBAMH C MOMOIIBIO
€CTECTBEHHOT'O (PYCCKOI'O WJIM POJHOTO) S3bIKA U SI3bIKA
xumuu.  lIpoBeneHune  ONBITOB,  MOATBEPKIAIOIIUX
BIIMSHUE KATaJM3aTOPOB HA CKOPOCTh XHMMHYECKOU
peaKiuu.

O060061IEHNE u
cHCTeMaTH3anus 3HAaHHH 110
TeMe  «BBemenue.  OOmas
XapaKTePUCTUKA XUMUUYECKUX
JJIEMEHTOB M  XHMHYECKHUX
peakuuil. [Iepnonnueckuin
3akoH U llepuoaudeckas
cucTeMa XHUMHYCCKHUX
3JIEMEHTOB J1. n.
MenpaeneeBa.

[IpencraBnenne wuHbopmanuu 1o Teme «BBenenue.
OOmas XapakTEepUCTHKA XUMHUYECKUX JJIIEMEHTOB U
XxuMudeckux  peakumil. llepuoguueckuit 3akoH U
[Tepuoanueckas cucrema XMMHYECKHUX 3ieMeHToB J[. .
MenneneeBa» B BHUIAE TaOlHWI, CXEeM, OIOPHOTO
KOHCIIEKTa, B TOM uucJie ¢ npuMeHenuem cpeacts UKT.

10

KonTponbnast pa6ora Ne 1 mo
teme  «BBenenume.  OOmas
XapaKTepUCTUKA XHUMHUYECKHX
AJIEMEHTOB M XUMHYECKHUX
peaxuuil. ITepuonnueckuin
3akoH u  Ilepuoguueckas
cucrema XUMHUYECKUX
AJIEMEHTOB . n.
MeHnneneeBay.

Tem

a 1. Meranasl (16 yacoB)

11

[Tonoxenue 3JIEMCHTOB-
MeTaiioB B [lepuoanyeckoit
cucreme JI. 1. Mennaeneera u
OCOOEHHOCTH  CTPOEHHSI  HX
aToMoB. OuU3NYECKUE CBOMCTBA
MeTaiuioB. CILIaBhI.

Omnpenenenne  MOHATUS — «MeTawibly.  CocTaBieHHE
XapaKTEPUCTUKU XUMHUYECKUX HJIEMEHTOB-METAUIOB 10
UX TOJOXKEHUIO B llepuoanyeckoil cucreMe XMMHYECKUX
anementoB J[. WM. MeHnneneeBa. XapakTepucTHKa
CTpoeHUS H 0O0muxXx (U3NYECKUX CBOWCTB MPOCTHIX
BelecTB-MeTaioB. OOBSCHEHNE 3aBUCHMOCTH CBOWCTB
(unmu mpeAcKazaHWE CBOMCTB) XUMUYECKUX DJIEMEHTOB-
METAJJIOB OT TmosiokeHus:t B Ilepronnueckod cucreme
XUMHYECKHUX 3JIEMEHTOB J1. n. MeHpeneeBa.
YcraHoBIEHHE NMPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXKIY
CTPOEHUEM  aTOMa, XHMHUYECKOW  CBSI3bIO, THUIIOM
KPHUCTAJUIMYECKON PEIIETKH METAJNIOB U UX COCIUHEHUH,
uX 00mUMHU HU3NYECKUMU CBOMCTBAMHU.

12

XUMHYECKHUE CBOWCTBA

MCTAJJIOB.

OnpesnenieHne TOHATUS «PsSi[l AKTHBHOCTH METAJIOBY.
XapakTepuCTUKa  XUMUYECKMX  CBOMCTB  IIPOCTBIX
BellecTB-MeTaioB. OObSICHEHHE 3aBUCHUMOCTH CBOMCTB
(w1 mpeAcKa3aHUE CBOMCTB) XMMHMUYECKHX 3JIEMEHTOB-
METauIOB OT mnojoxeHuss B Ilepuoamueckoil cucreme
xumuueckux snemenToB J[. . MenaeneeBa. CocTaBiieHne
MOJIEKYJISIPHBIX YPaBHEHHMI peaKiMil, XapaKTEePU3YIOIINX
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XUMHYECKHE CBOMCTBA METAJUIOB M HX COCIMHEHUMN:
JJIEKTPOHHBIX  YPAaBHEHUM  IIPOLIECCOB  OKUCIICHUSA-
BOCCTAHOBJICHUSI, YpaBHEHHUU IIEKTPOJINTUYECKOU
JUCCOLMALNN; MOJIEKYJISIPHBIX, IOJHBIX U COKpAICHHBIX
VOHHBIX YPABHCHMM PEaKLHH C y4aCTUEM 3JICKTPOJIMTOB.
VYcraHOBIEHUE IIPUYMHHO-CIIEACTBEHHBIX CBA3EH MEXKIY
CTPOCHHEM  aTOMa, XUMHUYECKOW  CBSA3bIO, THUIIOM
KPUCTAJUIMYECKOW PEIIETKH METAJLUIOB U UX COCIAMHECHUH,
UX XMMHUYECKUMH cBoiicTBamu. HabimroneHue u onucanue
XUMHUYECKOTO JKCIIEPUMEHTA. [IpencraBnenue
uHpOpMaLKU B BUJE TaOJIUI, CXEM, OIIOPHOIO KOHCIIEKTAa,
B TOM 4Huciie ¢ npumeHenueM cpencts MKT.

13

Mertannsl B npupoze. O0uiue
CHOCOOBI X MOJIYYEHUS.

CocraBieHre MOJNEKYISPHBIX ypaBHEHUH peakiuil u
SJICKTPOHHBIX ypaBHeHI/Iﬁ ImponeccoB OKHCJICHUA -
BOCCTaHOBJICHUS, XapaKTePU3YIOIIUX CIIOCOOBI
nosydeHus: metayyioB. [lonbop (C MOMONIBIO y4YUTENs)
CJIOBapel, SHIUKIONEINI, CIPABOYHUKOB, JICKTPOHHBIX
JUCKOB W JPYrMX  HWCTOYHHMKOB  HMH(OpMAIuH,
HEOOXOJMMBIX  JUII  pEHICHWsT  y4eOHBIX  3ajad.
ComnocraBnenue  WHQOpPMAIMK,  TOJYYCHHOW W3
pa3InYHBIX UCTOYHUKOB.

14

OnpeneneHusi MOHATHM — «KOPpO3USA»,  «XUMUYECKas
KOppO3us», «QIEKTPOXUMHYECKAS KOppO3Us».
NnmrocTpanuss  MOHATHH — «KOPPO3US»,  «XHMHYECKas
KOPPO3UA», «JIEKTPOXUMHUYECKAs KOPPO3Hs» IIpUMEpPaMU
IIPOLIECCOB, MPOUCXOIAIIMX C Pa3IUYHBIMM METAJUIaMHU.
XapakTepucTUKa CIOCOOOB  3aIUTBl  METAIOB  OT
KOPPO3HHU.

15-
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ITonsiTne 0 KOppO3UH
METaJLIOB.
Obmas XapaKTepUCTHKA
anemeHToB I A rpynmslL
Coenunenus IIETI0YHBIX
METaJIIOB.

OnpeneneHnue  NOHATHSA «UIENOYHBIE  METaJUIbD».
CocraBiieHHe XapaKTEpPUCTUKU IIEJIOYHBIX METaIOB I10
UX TOJIOKEHUIO B Ilepuoanueckon cUCTEME XUMHUYECKUX
anementoB J[. WM. MenneneeBa. XapakTepucTHka
CTPOCHHUS U OOUIMX (PU3NYECKUX U XMMHUYECKHX CBOMCTB
IIEJIOYHBIX METAJJIOB. XapaKTEepUCTUKA (PU3MYECKUX U
XUMHUYECKHUX CBOMCTB OKCUOB U T'MIPOKCHIOB IIETOUYHBIX
MeTayioB. OOBsICHEHHE 3aBUCUMOCTH CBOMCTB  (MJIH
IIpPEICKa3aHUe CBOMICTB) IIEJIOYHBIX METaUIOB  OT
nonoxkenus B Ilepuoguyeckoil cucremMe XUMHUYECKUX
anemMeHToB  [I. . MeHnpeneena. CocraBieHHe
MOJIEKYJIIPHBIX YPaBHEHHW pEaKIMi, XapaKTepU3YHOLIUX
XMMHUYECKHE CBOMCTBAa IIEJOYHBIX METAUIOB M HX
COCIMHEHUI:  JJIEKTPOHHBIX  YpPaBHEHUM  IPOILIECCOB
OKHCJIEHUSI-BOCCTAHOBJICHUS; ypaBHEHU M
ANEKTPOJUTUYECKON  JAMCCOLUMALMM;  MOJEKYJISPHBIX,
MOJIHBIX ¥ COKPAIICHHBIX MOHHBIX YPABHEHUMN peakuuil C
Y4aCTHEM JJIEKTPOJIUTOB. Y CTAaHOBJIIEHHE IPUYUHHO-
CICACTBEHHBIX CBA3CH MEXAY CTPOCHHEM aroMma,
XUMHYECKOW CBSI3bIO, TUIIOM KPUCTANIMYECKON PEIIEeTKU
IIEJIOYHBIX ~ METANIOB M WX  COEAUHEHMM, HX
XUMHAYECKUMU CBOMCTBaMH. Brruucnenus no
XUMHYECKUM  (opMyliaM U  YpPaBHEHHSIM  pEaKIIUi,
MIPOTEKAIOIINUX C YYAaCTHEM WICJIOYHBIX METAJUIOB M HX
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COCIMHEHUN.

17-
18

[Ienouno3eMeIbHBIC METAIII.
Coenunenus
MICIIOYHO3EMEIIbHBIX
METAaJLJIOB.

OrnpezenieHre MOHATUS «IIEIOYHO3EMEIbHBIE METAIUIBI.
CocTaBieHHE  XapaKTEPUCTHUKH  IIEJIOYHO3EMEIbHBIX
METAJUIOB I10 UX NOJIO)KEHMIO B [leprnonnueckon cucreme
XUMHUYECKUX 3JIEMEHTOB J1. H. Mewnneneena.
XapakTepucTuka CTPOSHUS M OOmmX (U3NYECKUX U
XMMHYECKHX CBOMCTB IICJIOYHO3EMEIIbHBIX METAaJJIoB.
XapakTepucTuka (U3NYECKUX U XUMHYECKHX CBOHCTB
OKCHJIOB M THUJPOKCHUJIOB IIECTOYHO3EMEIIbHBIX METAJIJIOB.
OOBbsiCHEHHE 3aBHCHUMOCTH CBOUCTB (WMJIM IpEICKa3aHUe
CBOWCTB) IIEJIOYHO3EMEIIPHBIX METAJIJIOB OT MOJIOKEHUS B
[Tepuoanueckoil cucTeMe XMMHYECKUX nemMeHToB [l. U.
MengeneeBa. CocTaBiieHHE MOJIEKYJIAPHBIX YpaBHEHHUI
peakuuii, XapakTEepU3YIOIIUX XUMHYECKHE CBOWCTBA
[IEJIOYHO3EMEIbHEIX METAJUIOB M WX COCAWHCHHUH:
AJEKTPOHHBIX  YPAaBHEHUW  IPOLECCOB  OKUCIICHMS-
BOCCTAHOBJICHHS; ypaBHEHUH AJIEKTPOIUTUYECKOMN
JIACCOLIMAIMN; MOJIEKYJISPHBIX, MOJHBIX U COKPAIIEHHBIX
HMOHHBIX YPABHEHUHN pEaKIUi C y4aCTHEM 3JIEKTPOJIUTOB.
YcTraHOBIEHHE NMPUYUHHO-CIICCTBEHHBIX CBA3CH MEXKIY
CTPOCGHHMEM  aToOMa, XHUMHYECKOW  CBSI3blO, THUIIOM
KPHUCTAJUIMYECKON pemeTKn IIEI0YHO3EMEIbHEIX
METAJUIOB M WX COCAMHEHUM, WX XUMHYSCKHUMH
cBoiictBamu. HaOmrofgeHMe W ONHMCaHHE XHUMHYECKOTO
SKCIIEPUMEHTa. BhruncieHus mo XuMu4eckuMm Gopmyiaam
W YpaBHEHUSIM pEAKLIHM, MNPOTEKAIIIMNX C Y4YaCTUEM
IEI0YHO3EMENbHBIX METAIOB U MX COCAUHCHUM.

19-
20

AntoMUHHI U €ero COCIUHCHNA.

CocraBrieHHE XapakTEPUCTHUKUA ATIOMHHHS IO €0
MoJoOKEeHU B llepuoanueckoi cucTeMe XUMUYECKUX
anementoB J[. WM. MenngeneeBa. XapakTepucTHKa
CTpoeHHS, (UINYECKUX U  XUMHUYECKHMX  CBOKCTB
arOMUHMS. XapaKTepUCTUKA PU3HMUECKUX U XUMHYECKUX
CBOICTB OKcHIa U TUIApoKcHaa amtoMuHus. OObsIcHeHue
3aBHCHUMOCTH CBOWCTB (WJIM TMIpeJCKa3aHHE CBOMCTB)
aTIOMUHUS OT MoJjoxeHus B llepuonnueckoin cucreme
xumudeckux 3nmemMenToB /. . Menneneesa. CocTaBieHue
MOJIEKYJIIPHBIX YPaBHEHUW peaKlMil, XapaKTepU3YIOLIUX
XAMHUYECKHE CBOWCTBA AIOMUHHS U €Tr0 COCIUHEHUWM:
JJEKTPOHHBIX  YPaBHEHUW  IPOLIECCOB  OKHUCIICHUS-
BOCCTaHOBJICHHS; ypaBHEHUH AIEKTPOIUTUYECKOMN
JUCCOIMAIIMN; MOJIEKYJISIPHBIX, MOJHBIX U COKpAIIeHHBIX
WOHHBIX YPABHEHUN PEAKIUN C Y4aCTHEM AJIEKTPOJUTOB.
YcraHoBIEHHE NPUYUHHO-CIICICTBEHHBIX CBS3E€U MEXKIY
CTPOEHHMEM  aTOMa, XHMHUYECKOW  CBSI3blO, THUIIOM
KPUCTAJUIMYECKOM  PELIETKM  alllOMUHHUS U €ro
COETMHEHUH, €ro XUMHUYECKUMU CBOWCTBaMH.
HabGmroenne u omnucaHne XUMHUYECKOTO IKCIEPUMEHTA.
Brruncnenus mo XuMHuecKuM (GopmyiiaM U ypaBHEHHUSIM
peaKkuuii, NPOTEKAKIINX C y4aCTHEM aJIOMUHHS U €ro
COCIMHEHUN.
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21-
22

Keieszo u ero coenuueHus.

CocTaBieHHEe  XapaKTepUCTHUKH  Keje3a 10 €ro
MoJjokeHu B llepuoanueckoil CUCTEME XUMHUYECKUX
snementoB JI. WM. MengeneeBa. XapaKTepUCTHKA
CTpoeHUS, PU3NICCKUX U XUMHYECKHX CBOHCTB Kelesa.
XapaktepucTuka (PU3NYECKHMX M XUMHUYECKHX CBOWCTB
OKCUJOB H  TUAPOKCUAOB  keine3a. OObsICHEHUE
3aBUCUMOCTH CBOWCTB (MM TIPEACKA3aHHE CBOMCTB)
’keneza oT mnosiokeHuss B I[lepuogmueckoit cucreme
xumuueckux 3nmemMenToB . . MenaeneeBa. CocTaBieHue
MOJIEKYJIIPHBIX YPaBHEHHU pEeaKlMii, XapaKTepU3yIIINUX
XMMHYECKHE CBOMCTBA JKejie3a M €ro COCIMHCHUM:
AJIEKTPOHHBIX  YpPAaBHEHUH  MPOLIECCOB  OKUCICHUS-
BOCCTAHOBJICHHS; YpaBHEHUU AIEKTPOJIUTUYECKOU
JIMCCOITMAIINN; MOJICKYJISIPHBIX, MOJTHBIX M COKPAIIEHHBIX
MOHHBIX YPAaBHEHUN pPEAKIMil C y4aCTHEM 3JIEKTPOJUTOB.
VYcraHoBieHWe TPUYMHHO-CIIEACTBEHHBIX CBA3EH MEXIY
CTPOCGHHEM  aToOMa, XHMHYECKOW  CBSI3blO, THUIIOM
KPUCTAJUTMYECKOM PEIISTKH jKelie3a U €ro COCAMHEHHH,
ero XMMHUYECKMMU cBoMcTBaMu. HaOmroieHue u onucanue
XHUMHYECKOT0 AKCIIEPUMEHTA. Brrancaenus 110
XUMUYECKHM  (opMynaM ©  ypaBHEHUSM  PEaKIIHi,
MIPOTEKAIOLIMX C YJaCTHEM jKelle3a U €er0 COeIMHEHMII.

23-
24

[IpakTtnueckass pabora No 1.
Pemenne skcriepuMeHTaIbHBIX
33/1ad  Ha paclo3HaBaHUE U
MOJTYYEHNE COEIMHEHUI
METaJIOB.

DKCIepUMEHTAILHOE UCCIIEIOBAHUE CBOWCTB METAJNIOB U
nux COGHHHGHHﬁ, PEIICHUC DKCIICPUMCEHTAJIBHBIX 3a4a4 I10
TeMe  «MeTamib». Pa6ora ¢  maboparopHbIM
o0opy/lioBaHWEM H HarpeBaTeIbHBIMH MpHOOpaMu B
COOTBETCTBUU C TMpaBWJIAMH TEXHUKH O€30MacHOCTH.
HaOmronenne CBONMCTB METAJUIOB M HUX COEOUHEHUH U
ABIIEHUH,  mpoucxomsmmx ¢  HuMU.  OmnwucaHue
XUMHUYECKOTO IKCIIEPUMEHTA C MIOMOIIBI0 €CTECTBEHHOTO
(pycckoro WM POAHOTO) s3bIKA M S3bIKA XHUMUU.
dopmynupoBaHUe BEIBOJIOB o pe3ysibTaTam
MpoBeJEHHOTO dKcrepuMenTa. OmpeneneHue (MCXOas U3
yaeOHOM  3alayu) HEOOXOJUMOCTH  HCIOJb30BAHUS
HaOJII0IEHUS WIIH SKCIIEPUMEHTA.

25

O00011eHrEe 3HAHUH 110 TEME
«MeTtanibly.

Bbruncnenus mo XuMuueckKuM (GopMmyiiaM U ypaBHEHHUSIM
peakiui, MPOTEKaIIUX C YYacCTUEM METAUIOB U HX
coemuaeHuit. IlpencraBnenue wHGOpPMAMK 10 TeMe
«MeTtamibl» B BUJE TaOJIUI, CXEM, OIIOPHOTO KOHCIEKTa,
B TOM umciie ¢ npuMeHeHnem cpeacts UKT. Ilonumanue
OPUYMH CBOETO HEyclexa M HaxO0XJIEeHHE CII0CO00B
BBIXOJ/Ia U3 OTOM CUTYallUH.

26

Konrponsnas padora Ne 2 mo
TeMe «MeTauby.

Tema

2. HemeTaJuibl (28 yacos)

27

OO0masa
HEMCTAJIJIIOB.

XapaKTepUCTHKA

OnpeneneHuss TOHITHH  «HEMETAJUIBD», «TaJIOTEHBD»,
«aJUIOTPOMHBIC  BUJIOU3MEHEHUs».  XapaKTePUCTHKA
XUMHUYECKHUX 3JIEMEHTOB-HEMETAJIOB: CTpOEHHE,
¢usnueckue  coirictBa  HemerauioB.  CocraBieHHE
Ha3BaHUW COCIUWHEHUN HEMETAJIOB MO (QopMylne U HUX
dopmyn mo Ha3BaHuiO. OOBSICHEHHWE 3aBHCUMOCTH
CBOMCTB (WJIM TIPEACKA3bIBAHHE CBOWCTB) XHUMHYECKUX
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AJIEMEHTOB-HEMETAIIJIOB OT MojokeHus B [lepuonnyueckoit
cucrteMe xuMuueckux anemMeHToB J[. M. Menjaeneena.
YcraHoBIeHHE TPUYMHHO-CIICACTBEHHBIX CBSA3EH MEXKIY
CTPOCHHMEM  aToMa, XHUMHUYECKOW  CBSI3bIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIeTKH  HEMETaUIOB U HUX
COoeMHEHUH, nX (PM3MUECKUMHU CBOWCTBaMU. B muanore ¢
y4HTENIeM BBIpaOOTKA KPUTEPHUEB OLICHKH W ONpEeIcHUe
CTENEHU YCIEIIHOCTH BBIMOJHEHUS CBOEH palboThl U
paboTBl BCEX HCXOAS W3 HMCIOIIMXCI KPUTEPHEB,
COBEpILICHCTBOBAaHUE  KPUTEPUEB  OIEHKHM M  UX
HCITOJIb30BAaHUE B XOJI€ OIICHKU M CAMOOIICHKHU.

28

OOmue XUMHUYECKHE CBOMCTBA
HeMeTauiIoB. Hemeraiuiel B
npupojie W CHOCOOBI  MX
MOJTyYEHUSI.

XapaKkTepUCTUKa XUMHUYECKUX 3JIEMEHTOB-HEMETAIIIOB!
CTpOEHHE, ¢buznyeckue CBOICTBa HEMETAJLJIOB.
CocraBieHre Ha3BaHUM COEIMHEHUN HEMETAJUIOB II0
dopmyne u ux ¢opmyn no HasBaHuwo. CocraBieHue
MOJIEKYJIIPHBIX YPaBHEHHUH pEaKlMii, XapaKTepU3YIOLIUX
XMMHUYECKHE CBOMCTBA HEMETAUIOB M MX COEAWHEHHUH,
JJIEKTPOHHBIX  YPAaBHEHUH  IIPOLIECCOB  OKUCIIECHUS-
BOCCTAHOBJICHMSI. Ycranosnenue IPUYUHHO-
CIEICTBEHHBIX CBA3CH MEXAY CTPOCHHEM  aroMma,
XMMHUYECKON CBS3BIO, TUIIOM KPUCTAJUIMYECKOW PELIETKH
HEMETAJUIOB M HUX COCIMHEHHMH, HUX XHUMHYECKUMHU
CBOMCTBAaMH.

BreimonHeHne pacyeToB MO XUMHYECKUM Qopmyiam u
YPaBHEHUSAM PEAKLUUN, MPOTEKAIIUX C Y4acCTHEM
HEMETAJUIOB M UX COEIMHEHMIA.
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Bonopon.

XapakTepucTuka BOAOPOJA: CTpoeHHE, (U3HUECKHEe U
XAMHYECKHE CBOWMCTBA, TOJYYEHHE W NIPUMEHECHUE.
CocraBiieHHEe Ha3BaHUW COEAMHEHUH BOAOpOJA IO
dbopmyne u ux ¢opmyn no HazBaHU0. OObBICHEHHE
3aBHCHUMOCTH CBOWCTB (MJU TpEJCKa3bIBAHUE CBOWCTB)
BOJIOposia OT monoxkeHuss B llepronnueckoit cucreme
xumuyeckux s1meMeHToB Jl. U.MenneneeBa. CoctaBieHue
MOJIEKYJIIPHBIX YPaBHEHHW pEaKIMil, XapaKTePU3YIOLIUX
XMMHUUYECKHE  CBOMCTBA  BOAOPOAA,  DJIEKTPOHHBIX
YpaBHEHUM  MPOILIECCOB  OKHUCIEHUA-BOCCTAHOBJICHHUS;
MOJIEKYJISIPHBIX, TIOJIHBIX M  COKPAILEHHBIX HOHHBIX
YpaBHEHUM  pEaKkIuid C  y4acTHEM  DJIEKTPOJIUTOB.
YcraHoBIEHHE NPUYUHHO-CIICICTBEHHBIX CBS3E€U MEXKIY
CTPOEHHMEM  aTOMa, XHMHUYECKOW  CBSI3blO, THIIOM
KPUCTAITTMYECKON PELIETKH BOJIOPOJAA, €r0 (PU3NIECKUMHU
A XAMHYECKMMHU cBoMcTBamMu. HaOmrozeHne W ommcaHue
XMMHUYECKOTO  DKCHEPUMEHTA IO  PACHO3HABAHUIO
BOJIOpPO/Ia. BEIMONHEHWE pacyeToB 10 XHUMHYECKUM
dbopMynaM W YpaBHEHHSIM pEaKIUd, MPOTEKAOIINX C
y4acTHEM BOJOPOJA U €r0 COCTMHEHUN.

30

Bona.

XapakTepucTuka  BOABL:  COCTaB, (U3HUECKHE U
XUMHYECKHE CBOMICTBa, HaXOXJIEHUWE B TMPUPOAE U
npuMeHeHne. CocTaBlI€HHE MOJEKYISAPHBIX ypaBHEHUN
peaKkuuii, XapakTepU3yIOIIMX XHUMHYECKHE CBOWCTBA
BOJBI, 3JICKTPOHHBIX ypaBHeHI/Iﬁ MpoueccCoOB OKUCIICHUA-
BOCCTAHOBJICHHSI. YcraHoBnenue MIPUYUHHO-
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CJIEJCTBEHHBIX CBS3€M MEXAYy XHUMHYECKOHW CBS3bIO,
TATIOM  KPUCTAJUIMYECKOM  PEHIeTKH  BOJbI, ee
(bu3UIeCKUMU n XAMHYECKUMU CBOMCTBaMH.
BreimonHeHne pacyeToB MO XUMHYECKHM Qopmyiam u
YpaBHEHUSM PEAKIIHMH, MPOTEKAIOIINUX C YYACTUEM BOJIBI.
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I"anoreHsl.

XapaKkTepuCTUKa TaJOreHOB: CTpPOEHHUE, (hU3MUYECKHEe H
XUMHUYECKHE CBOWCTBA, IOJIyueHHUE U MPHUMEHEHHUE.
CocraBiieHHE€ Ha3BaHUM COEIUHEHUN TaJOreHOB IO
dbopmyne u ux ¢opmyn 1no HazBaHU. OObBICHEHHE
3aBHCHUMOCTH CBOMCTB (MJIM NPEICKA3bIBAHUE CBOMCTB)
rajoreHoB oT mnojoxkeHus B Ilepuoguueckoil cucrteme
xumudeckux aemenToB . . MenpaeneeBa. CoctaBieHue
MOJICKYJISIPHBIX YpaBHEHUN DPEaKIHii, XapaKTepU3YIOIINX

XUMHUYCCKUC CBOMCTBaA TaJIOr€¢HOB, SJICKTPOHHBIX
ypaBHeHI/Iﬁ IMpoHeCCOB OKHUCICHUA -
BOCCTAaHOBJICHHA. YcranopneHue IMPUYINHHO-

CIEICTBEHHBIX CBA3€H MEXAY CTPOCHHUEM aroma,
XUMHYECKON CBSA3BIO, TUIIOM KPHUCTAUIMYECKON PEIIETKU
TraJIoreHOB, €ro  (GU3UYECKUMH H  XHMHYECKHUMHU
CBOMCTBaMH. BBbINOJHEHHE pacyeTOB MO XHUMHYECKUM
dbopMynaM M YpaBHEHHSIM peEaKUuid, MPOTEKAIOIMIUX C
Y4aCTHUEM T'aJIOTE€HOB.
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COGI[I/IHGHI/IH TaJIO'CHOB.

XapakTepucTuka COEQUHEHUN  TaJlOTeHOB:  COCTaB,
bu3MYecKne W XHMHYECKHE CBOICTBA, TOJYYCHHE U
npuMeHeHue. CocTaBieHHE Ha3BaHUM  COEAMHEHUI
rajJloreHoB 1o ¢opmyne U ux (Gopmyn MO Ha3BaHUIO.
CocraBiieHHE  MOJIEKYJSPHBIX ~ YPAaBHEHWH  peakiuii,
XapaKTEePU3YIOIINX XUMHUYECKHE CBOMCTBA COCIUHEHUH
raJIOr€HOB,  JJIGKTPOHHBIX  YPaBHEHUH  MPOILIECCOB
OKHCJICHUS-BOCCTAHOBJICHUSI; ypaBHEHU M
ANEKTPOJUTUYECKON  AMCCOLMALMM;  MOJEKYISPHBIX,
MIOJIHBIX ¥ COKPAIICHHBIX MOHHBIX YpPaBHEHUU pPEaKIHil C
Y4aCTHEM 3JIEKTPOJIUTOB. YCTAaHOBJIEHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M MEXAYy XUMHYECKOW CBS3bIO,
TANIOM  KPUCTAJUIMYECKOW  PEIIETKH  COEAMHEHUH
rajJjoreHoB, WX  (PU3WYECKUMH W  XUMHYECKUMHU
cBoiictBamu. HaOmromeHwe u oOmMucaHUE XUMHUYECKOTO
AKCIIEPUMEHTAa TI0 PACMO3HABAHHMIO XJIOPUI-, OpPOMH/I-,
MOANI-UOHOB. BhINONHEHHWE pacueToB MO XUMHUUYECKUM
dbopMynaM W ypaBHEHHUSIM pPEaKIUi, MPOTEKAIONUX C
Y4aCTHEM COEMHEHUN TrajoreHoB.
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[Tpaktuyeckas pabGora Ne 2.
Penrenue sxcrepruMeHTaTHHBIX
3agau no Tteme «lloarpymma
raJOreHOBY.

DKCTepUMEHTAIBHOE UCCIIEIOBAaHNE CBOMCTB HEMETAIIJIOB
n ux CoeHHHeHHﬁ, pemeHI/Ie BKCHepI/IMeHTaJ'II)HBIX 3a1a4
nmo Teme «lloarpynma ramorenoB». Pabora ¢
7abopaTOpHBIM  O0OpPY/ZOBAaHMEM U HAarpeBaTeIbHBIMU
npubopaMH B COOTBETCTBHM C NPAaBWIAMU TEXHUKHU
Oe3onacHocTu. HaOnmromeHue 3a CBOMCTBAMU TaJIOTEHOB,
nux COC,Z[I/IHGHI/Iﬁ U ABJICHUAMU, HpOI/ICXOI[HH_[I/IMI/I C HUMMU.
OnucaHue XHMHYECKOTO JKCIIEPUMEHTa C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA M SI3BIKA
xumun. DopMmynHpoOBaHUE BBIBOJIOB IO PpeE3yJIbTaTaM
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MPOBEAEHHOrO HKcrepuMenTa. OpraHuzanus y4eOHOTO
B3aUMOJICHCTBUS B TPYyIIIE.

34

Kucnopon.

XapakTepUCTUKAa KHUCIOPOAA: CTPOEHHUE, aJUIOTPOIIHNS,
¢u3nueckue M XHWMHYECKHE CBOICTBA, TIOJIyueHHE U
IPUMEHEHHE aUIOTPOIHbIX Moaudukanuid. CocTaBieHue
Ha3BaHUI COENMHEHMH KHCIOpoaa Mo QopMmylie U HX
¢dopmyn mno HazBaHuio. OObSICHEHHE 3aBHCUMOCTH
CBOMCTB (WM NpeACKa3bIBAaHUE CBOMICTB) KUCIOpPOJA OT
nosiokeHuss B Ilepuoguueckodl cucTeMe XMMHYECKHUX
anementoB JI.  W. MenneneeBa.  CocTaBlieHHE
MOJIEKYJISIDHBIX YPAaBHEHUN DPEAaKLMH, XapaKTepU3YIOIIHUX
XUMUYECKAE  CBOMCTBA  KHUCJIOpPOAA,  JJIEKTPOHHBIX
YPaBHEHUH IIPOLECCOB OKHUCIIEHUS-

BOCCTaHOBJICHMUS. VYcraHoBneHue IIPUYHHHO-
CIIEICTBEHHBIX CBSI3€ MEXAY CTPOCHHMEM  aToMa,
XUMHYECKON CBS3bIO, TUIIOM KPUCTAUIMYECKON PEIIETKH
KUCIOpOAa, ero  (U3MUeCKUMHM M XUMHUYECKHMMHU
CBOMCTBAMHM. BBINIOJIHEHWE pPACYETOB 10 XWMHYECKUM
dopMynaM M ypaBHEHHMSM pEaKLUUH, MPOTEKAIOIIUX C
y4aCcTHEM KHCIOPOJa.
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Cepa, ee (usmyeckue
XAUMHUYECKUE CBOMCTBA

u

XapakTepucTuka  Cepbl:  CTPOCHHE,  AJJIOTPONUS,
¢u3nUecKue W XHMMHYECKHE CBOICTBA, TMOJYyUYCHHE U
npuMeHeHue. CocTaBieHUe Ha3BaHUM COEIMHEHUU Cephl
no Qopmyne u ux opmyn mo HazpaHuto. OObSICHEHUE
3aBHCHUMOCTH CBOWCTB (MJU TpEICKa3bIBAHUE CBOMWCTB)
ceppl OT mosokeHuss B Ilepmoanueckoil cucreme
xumuyeckux aemeHToB /. . MenaeneeBa. CocraBieHue
MOJIEKYJIIPHBIX YPaBHEHHUW pEaKlMil, XapaKTePU3YIOLIUX
XMMHUUYECKHE CBOWCTBA CEPBI, BJIEKTPOHHBIX YpPABHEHHM
MPOLECCOB OKHUCJIEHUS-BOCCTAHOBIICHHS. Y CTAHOBIICHUE
IIPUYMHHO-CIICICTBEHHBIX CBS3€H MEXAYy CTPOCHHUEM
aToMa, XMMHUYECKOW CBSI3blO, THUIIOM KPUCTALINYECKOMN
pemeTku cepbl, ee (U3MUECKUMHU ¢ XHUMHYECKUMHU
CBOWCTBaMH. BBINOJHEHNWE pacyeTOB MO XHUMHYECKUM
dbopMynaM ¥ ypaBHEHHSIM peaKlui, MPOTEKAIOIINX C
Y4aCTHEM CEPBI.
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CoenvHeHus cepsl.

XapakTepucTuKa COeIMHEHUN cephl: COCTaB, (U3MUECKUE
W XUMHYECKHE CBOMCTBA, MOJYYEHUE U TNPHUMEHEHHE.
CocraBieHre Ha3BaHUM CoeTMHEHUN cepbl o Gopmyne u
ux ¢opmyn mo HazBaHUO. COCTaBICHHE MOJEKYISPHBIX
YpaBHEHUW peaKIui, XapakTEePU3YIOUIUX XUMHUYECKUE
CBOMCTBA COEAVHEHUMN CEpBI, SJIEKTPOHHBIX YpaBHEHUH
MPOLECCOB  OKUCIICHUS-BOCCTAHOBJIEHUS,  YPABHEHUU
ANEKTPOJUTAYECKON  JUCCOLMAIMU;  MOJICKYJISIPHBIX,
MOJIHBIX M COKPAIICHHBIX MOHHBIX YPAaBHEHUHN peakuuid C
y4aCTUEM JJIEKTPOJUTOB. Y CTAaHOBJIEHUE MPUYHUHHO-
CJIEACTBEHHBIX CBS3€M MEXAY XUMHYECKOW CBA3BIO,
TUINIOM KPUCTAJUIMYECKOW PEIIETKH COCTUHEHUN CEPbI, UX
(GU3HYECKUMU U XUMUYECKUMU CBOWCTBAMU.
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37

Cepnas KHUCJI0Ta
AJIEKTPOJIUT U €€ COJIU.

Kak

XapaKTepucTUKa CEpHON KUCIIOTHI: COCTaB, PU3MUECKHUE U
XMMHUYECKHE CBOMCTBAa Kak 3jekTpoiuta. CocraBiieHue
MOJIEKYJIIPHBIX YPaBHEHUU pEaKLMil, XapaKTepU3YHOLIUX
XUMHUYECKHAE CBOMCTBA CEPHOM KHCIIOTBI, JJIEKTPOHHBIX
YPAaBHEHUN  MPOLECCOB  OKHUCIEHUSA-BOCCTAHOBJICHUS;
MOJIEKYJISIDHBIX, TIOJHBIX UM  COKpAIlEHHBIX HMOHHBIX
YpPAaBHEHUN pEaKUUMHd C  y4aCTHUEM  BJIEKTPOJIUTOB.
VYcraHoB/IeHHE NPUYMHHO-CIIEACTBEHHBIX CBSA3EH MEXay
XUMUYECKON CBSA3BIO, TUIIOM KPUCTAJUIMYECKON PEIIETKH
CepHOW KHUCIOTHI, €€ (PHU3MUECKUMH U XUMHUYECKUMHU
cBoiictBamu. HaOmrogenne u omnucaHue XHUMHUYECKOTO
HKCIEPUMEHTA 0 PACIIO3HABAHUIO CYNb(aT HOHOB.
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CepHas KHUCJI0Ta
okucaurens. [lomydenne n
[IpuMeHeHue cepHOil KUCTOTHI.

KaK

CocraBiieHHE  MOJIEKYJSPHBIX ~ YPAaBHEHUH  peakiuii,
XapaKTEepU3YIOIMX  XMMHYECKHME  CBOWCTBA  CEPHOM
KHCJIOTBl KaK OKHUCJIMTENsA, 3SJIEKTPOHHBIX YpaBHEHHI
IIPOLIECCOB OKMCIICHHUSI-BOCCTAHOBIICHUA. XapaKTePUCTHUKA
MOJIy4YeHUsI U IPUMEHEHUs  CEpHOM  KHUCIOTBHI.
BeimonHeHe pacueToB MO XUMHYECKUM (GopMyliaM u
YPaBHEHUSAM PEAKLUMN, IPOTEKAIOIINUX C YHACTUEM CEPHOMU
KHCJIOTBI.
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[IpakTnueckas pabora No 3.
Pemenue sxcriepruMeHTAITBHBIX
3agau no teme «lloxmrpymma
KHACIIOPO/Iay.

DKCIepUMEHTAIbHOE UCCIIEJOBAHUE CBOICTB HEMETAIJIOB
n ux COGI[I/IHGHI/If/'I, PEIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
no teme «llogrpynma  kuciopoma». PaGora ¢
1abopaTOpPHBIM  O0OpPY/ZOBAaHUEM U  HarpeBaTelbHBIMU
npubopaMd B COOTBETCTBHUH C TMpaBWJIaMHU TEXHUKHU
6e3onacHoct. Habmionenne 3a cBOWCTBaAMHM KHCJIOPOJA,
CEpbI, UX COCTUHEHUH U SBICHUSMH, MMPOUCXOISIIIMMHU C
HHUMMU. Omucanne XUMHUYECCKOT'O OKCIICPUMCHTA C
MOMOII[BIO0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA
U sa3plka  XuUMuUM. DPOpMYIMpPOBAHHME BBIBOJOB IO
pe3ynbTaTaM MPOBEACHHOTO KcnepuMenTa. Opranuzanus
y4eOHOT0 B3aMMOJICHCTBHUS B TPYIIIIE.
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A30T U ero CBOICTBA.

XapakTepucTuka aszoTa: CTpoeHue, (Qusuyeckue u
XAMHYECKHE CBOWMCTBA, TNOJYYEHHE W TIPUMEHECHUE.
CocraBieHre Ha3BaHHUI COEAMHEHUI a30Ta 1o Gpopmyse u
ux ¢opmyn no HazBaHuio. OObBSCHEHHE 3aBUCHUMOCTHU
CBOMCTB (WM TMpeAcKa3blBaHWE CBOWMCTB) a30Ta OT
nonoxkeHus B Ilepuoguyeckoil cucTeME XUMHUYECKUX
3JIEMEHTOB . n. MeHaeneeBa. CocraBieHHe
MOJIEKYJIIPHBIX YPaBHEHHW pEaKIMi, XapaKTepU3YHOLIUX
XMMHUUYECKHE CBOMCTBA a30Ta, JJIEKTPOHHBIX YpPAaBHEHHM
MPOLECCOB OKHUCJIEHUS-BOCCTAHOBIICHHS. Y CTAHOBIICHUE
IPUYMHHO-CIICICTBEHHBIX CBSI3€H MEXIYy CTPOCHHEM
aToMa, XMMHUYECKOW CBSI3blO, THUIIOM KPUCTALINYECKOM
pelieTkn a3ora, ero QU3NYECKUMH U XUMHUYECKUMU
CBOWCTBaMH. BBINOJHEHNE pacyeTOB MO XHUMHYECKUM
dbopMynaM ¥ YpaBHEHHSM pEaKIUid, MPOTEKAOIINX C
y4acTHEM a30Ta.

41-
42

Ammuak u ero csoucrsa. Conu
aMMOHWUS.

XapakTepucTUKa aMMHaKa: CoCTaB, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA, IIOJIyYdeHHE U IPUMCHEHHE.
CocraBneHue Ha3BaHHMI coyieil aMMoOHMA 1O (Qopmylie U
ux ¢opmyn 1o HazpaHu. CocTaBlIeHHE MOJIEKYJSPHBIX
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YpaBHEHUN pEaKLHil, XapaKTepU3YIOIIUX XHUMHUYECKHUE
CBOWCTBA aMMHAKa M COJEH aMMOHHUS, 3JIEKTPOHHBIX
YPAaBHEHUH  MPOLECCOB  OKUCIEHUSA-BOCCTAHOBJICHUS;
yYpaBHEHUU 3JIEKTPOIUTUYECKOMN JIACCOLMALINY;
MOJIEKYJIIPHBIX, IIOJIHBIX M COKPAUICHHBIX HOHHBIX
YpPaBHEHUM  PEAKIUMd C  y4aCTHEM  DJIEKTPOJIMUTOB.
VYcTaHOBIEHHE NPUYMHHO-CIIEICTBEHHBIX CBS3€H MEXIY
XUMHUYECKOHN CBS3bI0, THUIIOM KPUCTAUIMYECKOW PELIETKU
aMMuaka M cojied aMMOoHus, HuX (Qu3MUeCKUMH U
XUMHYECKUMH CBoOMicTBaMu. HaOnroneHwe ¥ ommcaHue
XMMHYECKOI0 IKCIIEPUMEHTA I0 PACIIO3HABAHWIO HOHOB
aMMOHMS. BBINOTHEHHE pacyeToB MO XHUMHYECKUM
dbopMynaM U ypaBHEHHSIM peakUud, MPOTEKAIOIINX C
y4acCTUEM aMMHAKA.
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Oxkcuabl asorTa. A3soTHas
KHCJIOTA KakK OJJICKTPOJIHUT, €€
IIpUMEHEHHE.

XapaKkTepucTHKa OKCHJIOB a30Ta: COCTaB, (PU3MYCCKHE U
XMMUYECKUE CBOMCTBA, IMOJIy4YeHHE U NPUMEHEHHE.
CocraBieHue Ha3BaHUN OKCHUOB a30Ta 1o (popmyne u ux
dbopmyn mo HazBanuio. CocTaBlieHHE MOJICKYJISIPHBIX
YPaBHEHUN peaKkUi, XapaKTEepHU3YIOIIMNX XHUMHYECKUE
CBOMCTBA OKCHUJIOB a30Ta, DJIEKTPOHHBIX YypaBHEHUU
MIPOLIECCOB OKHCIIEHUSI-BOCCTAHOBIICHHUSI; MOJIEKYJISIPHBIX,
MOJIHBIX M COKPAIICHHBIX MOHHBIX YPaBHEHUUN peakluid C
Y4aCTHEM 3JIEKTPOJIUTOB. YCTAaHOBJIEHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M MEXAYy XUMHYECKOW CBS3bIO,
TUNOM KPUCTAJUIMYECKON PEIIEeTKH OKCHUAOB a30Ta, €ro
(bu3IIeCKUMU u XAMHYECKIMU CBOICTBaMH.
XapakTepucTuKa a30THOM KUCIOTHI: COCTaB, (hU3UUYECKUE
U XMMHYECKHE CBOMCTBA KaK dJIEKTPOJIMTA, TPUMEHEHHE.
CocraBiieHHE MOJIEKYJSAPHBIX  YPaBHEHUH  peakIui,
XapaKTEePU3YIOIIUX XWMUYECKHEe CBOWCTBA  a30THOM
KHUCIIOTEI, 3JIEKTPOHHBIX YpaBHEHUI MIPOLIECCOB
OKHCIICHUS-BOCCTAHOBJICHUS, MOJICKYJISPHBIX, TOJHBIX U
COKpAIICHHBbIX MOHHBIX YPaBHEHUHN pEaKIUil C ydyacTHEeM
AIEKTPOJIUTOB. Y CTAaHOBJICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBsI3eH MEXIY XUMUYECKOU CBS3bI0, THIIOM
KPUCTAJUIMYECKOM  pEIIeTKM a30THOM  KHUCJIOTHI, €€
(UBUYECKUMU U XUMUYECKUMH CBOMCTBAMU.
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A3oTHas KHCJIOTA KaK
OKHUCIUTENb, €€ MOJTyYEHHUE.

CocraBiieHHE  MOJIEKYJSIPHBIX ~ YPAaBHEHMH  peaKIuil,
XapakTepU3yIOIIUX XUMHUYECKHE CBOMCTBA  a30THOM
KUCJIOTBl KaK OKHCIHTEINS, SJEKTPOHHBIX YpPaBHEHHI
MPOLECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS. XapaKTEPUCTHUKA
MOJYYEHHSI a30THOM KUCIIOTHI. BhINONIHEHNE pacyeToB 1Mo
XUMHYECKUM  (opMyllaM U  YpaBHEHHSIM  peakiui,
MPOTEKAIOIINUX C YYaCTUEM

a30THOM KHCJIOTHI.
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docdop. CoenuneHus
docdopa. [TonsiTue 0
dbochopHBIX yI10OpeHHUSX.

Xapaktepuctuka ¢ocdopa: cTpoeHue, (U3NYECKUE U
XUMHYECKHE CBOWCTBA, TIONyYeHHWE U TPUMEHEHUE.
CocraBrneHue Ha3BaHUW coemuHeHuid ¢docdopa 10
dopmyne u ux ¢dopmyn mo HazBaHHO. OOBsCHEHUE
3aBHCHUMOCTH CBOWCTB (MJIM TpEJCKa3bIBAHUE CBOMCTB)
dochopa or monoxenuss B Ilepuommueckoit cucreme
xumuueckux nemeHToB 1. U.MenneneeBa. CocraBineHue
MOJIEKYJIIPHBIX YPaBHEHHM pEeaklMii, XapaKTepU3yIIINUX
XUMHUYECKHe CBoiicTBa (ochopa M €ro COeqUHEHHIH,
QJIGKTPOHHBIX  YPAaBHCHHWH  IMPOIECCOB  OKHUCIICHUS-
BOCCTAHOBJICHHUS, ypaBHEHUU AIIEKTPOJIMTUYECKON
JUCCOLIMAIIMHN; MOJICKYJSPHBIX, TIOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHHMH pEaKIMi C y4acTUEM 3JIEKTPOJIHUTOB.
YcTaHOBIIEHHE NMPUYHHHO-CIICACTBCHHBIX CBS3EH MEXIy
CTPOCHHEM  aToMa, XUMHYECKOH CBS3bIO, THUIIOM
KPUCTATMYECKON pemeTku (ocdopa U ero COeAMHCHUN,
ero (QU3MYECKUMHU ¢ XUMHYECKHMH  CBONCTBaMH.
HaGmoienne W onmmMcaHne XUMHUYECKOTO JKCIEPUMEHTA
10 pacro3HaBaHuio Gochar-noHOB.
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VYraepon.

XapakTepucTUKa yriepoja: CTPOCHHE, aJLIOTPOIuS,
¢u3nyeckue M XHUMHYECKHE CBOICTBA, MOJIyu€HUE U
npumenenue. CocTaBieHHE Ha3BaHUW  COEAUHEHUH
yriaepoga no Qopmyne M ux (opMya MO Ha3BaHMIO.
OO0vbsicHeHne 3aBHUCHUMOCTH CBOMCTB (v
IpeJcKa3blBaHUE CBOMCTB) yriiepoAa OT TMOJOXEHUS B
IIepnonnueckoi cucreMe XMMHYECKUX aiemeHToB /[l U.
MenneneeBa. CocTaBieHHE MOJEKYJISPHBIX YpaBHEHUN
peaKkuuii, XapakTepU3yIOIIUX XHUMHYECKHE CBOMCTBA
yriepojaa,  JJIEKTPOHHBIX ~ YPaBHEHHMHM  IPOLECCOB
OKHCIICHUSA-BOCCTAHOBJICHUS. Y CTAHOBJIEHUE IPUYUHHO-
CICNCTBEHHBIX CBA3EH MEXAY CTPOCHHEM  aroMma,
XUMHYECKON CBS3bIO, TUIIOM KPUCTAIUIMYECKON PEIIETKH
yriaepojga, ero  (U3MYECKUMM U XUMHYECKMMHU
CBOMCTBAaMH.
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Okcuapl yraepoja.

XapakTepucTuKa OKCHJIOB yIiIepo/ia: cocTaB, (U3HUECKUe
U XUMHUYCCKHUC CBOfICTBa, HonyquHe 158 HpI/IMeHeHI/Ie.
CocraBiieHHE MOJIEKYJAPHBIX  YpPaBHEHUH  peakUui,
XapaKTEePU3YIOINX XUMHUYECKHE CBOMCTBA OKCHIOB
yriiepoaa, AIEKTPOHHBIX YpaBHEHU I MPOLECCOB
OKHCIICHHUA-BOCCTAHOBJICHHUSA, MOJ'[eKy.TISIpHI)IX, IIOJIHBIX N
COKpAILICHHBIX MOHHBIX YPAaBHEHUW PEAKIUU C y4aCTHEM
AJEKTPOJUTOB. Y CTAaHOBJIEHUE MPUYHMHHO-CIIEICTBEHHBIX
CBsI3eH MEXKITY XUMHUYECKOU CBSI3BIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKUOKCUIOB  YIJIEpoJaa, UX
bU3HYECKUMU U XUMUYECKUMU

CBOMCTBaMMH.

48

YronpHas KUCIO0TA U €€ COJIU.
KecTkoCcTh BOIBI W CIOCOOBI
€€ yCTpaHEHHS.

OnpeneneHusi MOHATUI «BpEMEHHAasl JKECTKOCTb BOJBI»,
«IIOCTOSIHHAsE KECTKOCTb BOJBD», «0O0IIasg KECTKOCTh
BOJbD». XapaKTEPUCTUKA YIOJIbHON KHUCIIOTBI U €€ COJICH:
cocTaB, (U3NYECKHUE U XMMUYECKHE CBOICTBA, OTyYEHHE
u npuMmeHeHue. CocTaBiIeHHE Ha3BaHUM COJIEH YroJIbHON
KUCJIOTHI 10 (opmyne W ux ¢GOpMysd MO Ha3BaHHUIO.
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CocTaBieHHEe MOJICKYJISIPHBIX  YpPaBHEHHMH  peakiu,
XapakTepU3YIOIUX XUMHUYECKUE CBOMCTBA YIrOJIbHOM
KUCJIOTBl M €€ COJIeH, ypaBHEHUH SJICKTPOJUTHUYECKON
JIUCCOIMAIIMN; MOJIEKYJISIPHBIX, MOJHBIX M COKPAIICHHBIX
VMOHHBIX YPABHEHUHN pPEaKIMil C y4aCTUEM 3JIEKTPOIUTOB.
Onucanmne crnoco0OB YCTpaHEHUS JKECTKOCTH BOIBI U
BBIIIOJIHEHHE COOTBETCTBYIOIIETO XUMHUYECKOTO
sKcriepuMenTa. HaOnrofeHne M OmMcaHue XUMHUYECKOTO
HKCIIEPUMEHTa [0 paclo3HaBaHUI KapOOHAT-MOHOB.
BreimonHeHne pacyeToB MO XUMHYECKHM Qopmyiaam u
YPABHEHUSAM pPEAKUUW, MPOTEKAIIMX C Y4acCTHEM
COEMHEHUI yriepoa.

49

[IpakTnueckass pabora Ne 4.

[Tonyuenue, cobupanue
pacro3HaBaHKE ra3oB.

u

Pa6ora ¢  maGoparopHbiM  OOOpyIOBaHHEM U
HArpeBaTeIbHBIMU ~ NIPUOOpaMU B COOTBETCTBUH  C
npaBWJIaMHd TEXHUKU Oe3omacHoctu. HalOmonenwe 3a
CBOMCTBAMH HEMETAJUIOB M X COCIMHCHUMN U SBIICHUSMHU,
npoucxofsmuMu ¢ HumMu. Omnmca- HUE XHMHYECKOTO
AKCIEPUMEHTA C IIOMOMIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
pPOIHOrO) s3blKa W s3blka XuMmMuu. DopMmynupoBaHHe
BBIBOJIOB 10 PE3y/IbTaTaM IPOBEICHHOTO SKCIICPHMEHTA.
Opranuzanys yueOHOro B3aMOJICICTBHS B TPYIIIIE.

50

KpemHnii.

XapakTepucTUKa KpEeMHHS: CTPOCHHUs, (U3HYECKHX W
XUMHUYECKUX CBOMCTB, TMOJY4YeHHs] M TPUMEHEHUS.
CocraBneHre Ha3BaHUN COEAUHEHHH KpEeMHHUS 110
dbopmyne u ux ¢opmyn mo HazBaHHIO. OOBsCHEHUE
3aBHCHUMOCTH CBOMCTB (MJIM TpEACKa3bIBAHUE CBOMCTB)
KpeMHUsl OT nojiokeHuss B Ilepuoguueckoil cucreme
xumudeckux snemenToB J[. 1.MenneneeBa. CoctaBiieHne
MOJIEKYJISIPHBIX YPaBHEHUH peakiuid, XapaKTepU3yIOLIX
XUMHUYECKHE  CBOMCTBA  KpEeMHHUS,  3JEKTPOHHBIX
YPaBHEHHH  IPOLECCOB  OKHUCIEHUS-BOCCTAHOBJICHUS.
VYcTraHoBlIEeHHE TPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXay
CTPOEHHEM  aTOMa, XUMHUYECKOW  CBA3BIO, THUIIOM
KPUCTAJIMYECKON PELIETKU KPEMHHUS, €ro (pU3NYeCKUMHU
Y XUMHYECKUMU CBOICTBaMHU.

51

CoenuHeHns KpeMHHUS.

XapakTepucTHKa  COCIMHEHMM  KpPEMHUS:  COCTaB,
¢usmyeckue M XHMMHYECKHE CBOMCTBA, IOJNy4Y€HHE U
npuMeHeHne. (CoCTaBlIeHME Ha3BaHUN  COCOUHEHUH
KpeMHUs 10 ¢opmyne U HUX (opMya IO Ha3BaHUIO.
CocraBiieHHE  MOJIEKYJSIPHBIX ~ YPAaBHEHMH  peakIuil,
XapaKTEPU3YIOIIUX XUMHUYECKHE CBOWMCTBA COCAVMHEHUHN
KpPEMHHMsI,  JJEKTPOHHBIX  YPaBHEHHMH  IPOILIECCOB
OKHUCIICHUSA-BOCCTAHOBJICHUS, yYpaBHEHUH
ANEKTPOJUTUYECKOM  JAMCCOLMALMM;  MOJIEKYJSPHBIX,
IIOJIHBIX ¥ COKPAIICHHBIX MOHHBIX YPABHEHUU pEaKLUU C
Y4aCTHEM  JIEKTPOJUTOB. Y CTAaHOBJIEHUE MPUYMHHO-
CICICTBCHHBIX CBS3€H MEXKIAY XUMHUYECKOM CBSA3bIO,
TUIIOM KPHUCTAJUINYECKON PEIIETKH COCIUHCHUM KPEMHH,
ero (U3NYECKMMH ¥  XMMHUYECKHMHU CBOWCTBAMHU.
HaOnroneHue u omnucaHue XMMHUYECKOTO HKCIEPUMEHTA
[0  PAacHO3HAaBAHWMIO  CUJIMKAT-UOHOB.  BrlnmonHeHue
pacyeToB IO XUMHMYECKUM (opMylIamMH ypaBHEHHSIM
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peakuuid, COeIUHEHUN

KPEMHHUSL.

MPOTEKAIOIIUX C  y4acTUEM

52 | CunukarHas XapakTeprucTUKa CUIIMKATHOM MPOMBIIIJIEHHOCTH.
MPOMBIIIUIEHHOCTb.

53 | O600mEeHNe o TeMe | Beruncienus mo xuMudeckuMm (GopmyiiaM M ypaBHEHHUSM
«Hemeramibi. peakuuii, MPOTEKAIIUX C Y4aCTHEM HEMETAIUIOB M HX

coenunenuil. IlpencraBienne uHboOpManuu MO0 TeMe
«Hemeramne» B Buae TaOMUI, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHennem cpencrs UKT.
OrcrauBaHue CBOEH TOYKM 3PEHHs, €€ apryMeHTauus u
MOJATBEPXKJIeHUE (haKTaMu.

Cocrasnenue pedepara 1mo onpeaeneHHou hopme.

54 | KonrponwsHas pabota Ne 3 mo
teme «Hemeramipy.

Tema 3. O60011eHHEe 3HAHMI 10 XUMMH 32 Kypc cpeaHeii mkoJbl (10 yacoB)

55- | Ilepmognueckuit  3akoH W | [IpencraBnenue mapopmarun no teme «llepuogmaeckuit

56 | Ilepmonnueckas cucrema [[. . | 3akon u Ilepuogmveckas cucrema J[. M. MenneneeBa B
MeHneneeBa B CBETE TEOPUHU | CBETE TEOPUU CTPOCHUSI aroMa» B BHUJIEC TaOJUIl, CXeM
CTPOEHHUSI aTOMA. OIOPHOTO KOHCIIEKTa, B TOM YHCII€ C I[PUMEHEHHEM

cpeacts MKT. BeinosiHeHME TECTOBBIX 3aaHUI 110 TEME.

57 | Buapl xumuueckux cBsized u | [IpencraBnenne  uHdopmammu 1o  Teme — «Bumabl
THUIIBI KPUCTAJUIMYECKUX | XMMHUUYECKUX CBSI3€H M THIBI KPUCTALIUYECKUX PEIIETOK.
pEILIETOK. B3auMocBs3p | B3auMOCBsI3b CTpOEHHS M CBOMCTB BEIIECTB» B BHUJIE
CTPOCHHUSI 1 CBOMCTB BEIIECTB. | TaOJMI, CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C

npumeHenneM cpencts UKT.
BrInosiHeHNE TECTOBBIX 33JIaHUH IO TEME.

58 | Knaccudpukamus xumudeckux | [IpencraBnenue madopmaruun no teme «Kimaccupukarms
peakuMii 1o  pa3NMYHBIM | XUMHUYECKMX pPEAKUUMid 1O pa3IMYHbIM  IpPU3HAKAM.
IIPU3HAKAM. Ckopoctb | CKOpOCTh XMMHYECKUX peakUuii» B BHUJE TAOJIMI], CXEM,
XUMUYECKHUX PEaKLIUM. OTNIOPHOTO KOHCIIEKTa, B TOM YHCII€ C NPUMEHEHHEM

cpencts MKT. BeinosiHeHME TECTOBBIX 3aaHUM 110 TEME.

59 | Juccounanus snexktponutoB B | [IpencraBinenue mHbopManuu mo temMe B BHAE TabIuIl,
BOJHBIX pacTBOpax. VoHHBIE | cXeM, OMOPHOI0 KOHCIIEKTa, B TOM YHCIIe C TPUMEHEHUEM
YpaBHEHUs PEAKIIMH. cpenct MKT. BelnnonHeHne TECTOBBIX 3aJaHUI IO TEME.

60 | OxucnuTensHO- [IpencraBnenne nHbOpMau 1o TemMe «OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIC PEAKIIMH. | BOCCTAHOBUTENBHBIC pEaKIMM» B BUIE TaOIUIl, CXEM,

OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE€ C TNPUMEHEHUEM
cpeactB MKT. BelnonHeHne TeCTOBBIX 3aJaHU IO TEME.

61- | Knaccupukamuss u cBoiictBa | [IpencraBnenue madopmanuu no teme «Kimaccupukarus

62 | HeopraHMYECKHX BEIIECTB. U CBOICTBa HEOPTaHWYECKUX BEIIECTB» B BHJIE TAOJHIL,

CXEM, OTIOPHOTO KOHCTIEKTa, B TOM YHCJIE C MPUMEHEHUEM
cpeact MKT. BelnonHeHne TeCTOBBIX 3aJJaHU IO TEME.

63- | TpeHUHT-TeCTHPOBAHHE. BelmtonHenue Tecra 3a Kypc OCHOBHOM IIKOJIBI.

64

Pe3epBHOE Bpems 4 yaca
MartepuaibHO-TEXHH4YECKOE 00ecniedeHne 00pa30BaTeIbHOIO Mpoiecca

Texuuueckue ¢

peacTBa 00y4eHUsi KAOMHETA XUMUM

No Hanmenosanue TCO Mapka I'ox mpuoOpeTeHus
1 KommbroTtep Lenovo 2011 rox
2 [TpoekTop ASK Proxima 2011ron
3 WHTepakTHBHAS JOCKA Panaboard 2011rox
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DJIeKTPOHHbBIE MOCOOUA
Enunas komiekuus nudpoBbIx 00pa3oBaTeIbHBIX PECYpPCOB
Xumus 8-11 kiace
Xumus o Bcex -21 Bek
WHTepakTHBHBIE TPOBEPOYHBIE PAOOTHI
Tadauubl

1.Ilepuoauueckas cucremMa xumuueckux anemenToB .M. Menneneesa.
2. Tabnunua pacTBOPUMOCTH BEILECTB B BOJIE.
3.Texnuka 6€30MaCHOCTH B KAOMHETE XUMHH.
4. Okpacka HHIUKAaTOPOB B PA3NIMYHBIX CPEIax

IIpudopsl
Becsl yaeOnbIe ¢ rupsmu 10 200r.
JleMOHCTpanMOHHBII HAOOP JUIsE COCTaBIEHUS] 00ObEMHBIX MOZEITICH MOJICKYJI.
KommiekT nmocyas! uist 1eMOHCTpallMOHHBIX OnbITOB 1o XxuMuu (K10XY).
Kpucrammuaeckue pemerku
Mogenb cTpyKTYphI aToMa.
Habop xuMuueckoil mocypl U NpUHAUIEKHOCTEN AJ1s1 1a00paTOPHBIX PadoT.

[TpuGop u1st IEeMOHCTpAIMK 3aKOHA COXPAHEHHS MACCHI BEIIECTB.
CroupTOoBKH.

CoNoOA~WNE

PeakTuBbI
. Habop 1C «Kucnotsi».
. Habop 3BC «lllenoumn».
. Habop 5C «Opranuueckue BelecTBay.
. Habop 6C «Opranuueckue BEIIECTBAY.
. Habop 7C «MunepanbHble y10OpeHUs».
. Ha6op 9BC «O0pa3ipl HEOpraHUYECKUX BEIIECTBY.
. Habop 11C «Conu a5t 1éMOHCTPAIIUOHHBIX OIBITOB.
. Habop 12BC «Heopranuueckue BemiecTsa.
. Habop 13BC «l"anmoreHuap».
. Habop 14BC «Cynbdartsl, cynbPUThI, CyIbPUAB.
. Habop 16BC «Mertamnibl, OKCUIBD».
. Habop 17BC «Hutpats» ¢ cepeOpom.
. Habop 18BC «Coeaunenus xpomay.
. Habop 19BC «CoennHenus MapraHuan.
. Habop 20BC «Kucmnotsm».
. Habop 21BC «Heopranuueckue BeriecTsa.
. Habop 22BC «IHauKaTophI».

O 01N DN b W~
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Moanucaxo uMdPOBOI MOANUCHIO:
MYHUUKMNATTIbHOE KASEHHOE
OBLLEOBPA3OBATE/IbHOE YYPEXOEHVE
"TOBAPKOBCKAA CPEAHAA
OBLLEOBPA3OBATE/TIbHAA LLIKOJTA Ne 2"
[ata: 2022.04.25 12:38:20 +03'00"

HpI/I60p U WITIOCTPAaIH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PCaKluu OT yCHOBI/Iﬁ.
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