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IHosicHuTeIbHAS 3alIUCKA
Pabouas mporpamma yueOHOro npenmera «XUMHUS» Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE:
1. TpebGoBanuii PenepasbHOrO rocy1apcTBEHHOrO0 00Pa30BAaTENBHOIO CTaHAAPTa OCHOBHOTO OOIIETO
o0pa3oBaHMUsl, IPEABABISEMBIX K pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl
2. OCHOBHBIX HamNpaBIICHUH TIPOTPaMM, BKJIIOYCHHBIX B CTPYKTYpYy OCHOBHOW 0Opa3oBaTeIbHOMN
[IPOrPaMMBI;
3. TpeboBanuii K ypOBHIO MOATOTOBKM OOYHYAIOLIMXCS ISl IPOBEJCHHUS OCHOBHOTO TOCYJIapCTBEHHOTO
9K3aMeHa [0 XUMUHU.
4. Asropckoit mporpammel O.C. [Nabpuensina, coorBercTBytomieii @enepansaomy ['ocynapcTBeHHOMY
o0pa3oBaTeNbHOMY CTaHIApTy OCHOBHOrO 00IIero oOpa3oBaHHsl M JAoNylleHHas MUHUCTEpCTBOM
obpazoBanus u Hayku Poccuiickoit @eneparnuu (O.C.I'abpuensia [Iporpamma kypca xumuu uis 8-9
KJ1accoB obOmeoOpa3oBaTenbHbIX yupexaeHuii / O.C.I'abpuenss. - M.: Ilpoda, 2019r.).

Lesn peasm3anuu nporpamMmbl: AOCTHKEHHE OOYUYaIOIIMMUCS PE3Y/IbTAaTOB HM3Y4EHUS Y4eOHOIo
npeaMera  «XHUMHS» B COOTBETCTBUM C  TpeOOBaHMSIMM, YTBEpKICHHbIMU DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOT'O OOIIEro 00pa3oBaHMs.

3agavyaMu peanu3aluy MporpaMMbl y4eOHOTO MpeaMeTa SBIISIOTCS:

+ (opMupoBaHHEe NEPBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX IMPEACTABICHUH O BeLIeCTBaX, HX
MPEBPALICHUSX M IPAKTUYECKOM IPUMEHEHHM; OBJIQJICHHE [OHATUIHBIM ammaparoM U
CUMBOJINYECKUM SI3BIKOM XUMUMU;

* O0CO3HaHUE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMUMHUYECKOW HAyKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, XUMUYECKUX IIPEBPAILICHUN HEOPTaHNYECKUX U OPTaHUUECKUX BELIECTB KAK OCHOBBI
MHOTHX $IBIEHUH XUBOW M HEXHUBOW NPUPOIbI; YIrIyOJeHHE NpPEICTaBICHUH O MaTepUallbHOM
€IMHCTBE MUDA;

+ OBJIQJICHHUE OCHOBaMHU XMMHYECKOM TIPaMOTHOCTH: CHOCOOHOCTBIO AHAJIU3UPOBATh U OOBEKTHUBHO
OLIEHUBATh >KU3HEHHBIE CUTYallUM, CBSA3aHHBIE C XUMMEH, HaBbIKAMU O€3011aCHOrO OOpalleHHs ¢
BELIECTBAaMH, UCIOJIb3YEMbIMU B MOBCEJAHEBHON JKM3HM;, YMEHHEM aHAIM3UPOBATh U IJIAHUPOBATh
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B LENIAX COXPAHEHUS 310POBbS U OKPY’KAIOIIEeH Cpebl;

« (opMuUpOBaHHE YMEHUH YCTaHABJIMBATH CBSA3M MEXAY pEaJbHO HAOIIOAAEMBIMH XUMHYECKHUMHU
SBJICHUSIMA U TPOILIECCAaMH, MPOUCXOIALIMMUA B MUKPOMHUPE, OOBSCHATh MPUYMHBI MHOT00Opa3us
BEIIECTB, 3aBUCUMOCTb HUX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKXKE 3aBUCUMOCTb NPUMEHEHHS
BELIECTB OT UX CBOICTB;

+ TpUOOpETeHHE OMbITa UCIOJIb30BAHUS PA3JINYHBIX METOJIOB M3yYEHHS BEIECTB: HAOIIOACHUS 3a UX
MIPEBPALICHUSMH [IPU IIPOBEAEHUM HECIOXHBIX XMMHUYECKHUX SKCIIEPUMEHTOB C HCIOJIb30BAHUEM
J1ab0paTOPHOTO 0OOPYIOBAHMS M TIPUOOPOB;

« (opmupoBaHue TmNpeACTaBIEHUIl O 3HAYCHMM XHUMHMYECKOH HAyKHM B PELICHUH COBPEMEHHBIX
JKOJIOTMUECKUX MpoOsieM, B TOM YHCJIE€ B MPEAOTBPAIlEHUH TEXHOTCHHBIX U SKOJIOTHMYECKHUX
KatacTpod.

3HauUUTENbHOE MECTO B COJIEP)KAHUU Kypca OTBOJIUTCS XMMHUYECKOMY SKcrepuMeHTy. OH MO3BOJISET
c(OpMHPOBATH Yy YYAIIMXCS CHEIMAJIbHBIC MPEeIMETHbIE YMEHHs paboTaTh ¢ XUMHUYECKUMHU BELIECTBAMH,
BBIMIOJHATh IPOCThIE XUMHUYECKUE ONBITHI, HAYYUTh HX O€30MaCHOMY M HKOJOTMYECKH TIPaMOTHOMY
OOpAaIleHHUIO C BEIIECTBAMU B OBITY U Ha MPOU3BOCTBE.

Kypc xumum 8 kiacca n3ydaercs B JiBa 3Tara.

IlepBslii 3Tall — XUMHUSI B CTaTUKE, HA KOTOPOM PacCMaTPUBAIOTCS COCTaB U CTPOCHUE aTOMa U BELLIECTBA.
Ero ocHOBY cOCTaBISIIOT CBEIEHHS O XMMHUYECKOM 3JEMEHTE M (popmax €ro CylecTBOBaHUS — aToMax,
M30TONAaX, MOHAX, MPOCTHIX BELIECTBAX M MX BAKHEHIINX COCTUHEHUAX (OKCHAAX M JAPYIHX OMHAPHBIX
COEIMHEHUSIX, KUCIOTaX, OCHOBAHUSAX M COJISIX), CTPOCHUM BeLIECTBa (THUIOJOTUU XUMUYECKUX CBS3EH U
BHUJIaX KPUCTAININYECKUX PELLIETOK).

Bropoii sTan — Xumus B IMHaMUKe, Ha KOTOPOM y4al[iecsi 3HaKOMATCS ¢ XUMUYECKUMH PEaKIUIMU KaK
¢dyHKIKEH cocTaBa U CTPOCHHUS YYaCTBYIOLINX B XUMHUYECKUX PEBPALCHUAX BEUIECTB U MX KiacCu(UKanuy.
CgoiicTBa KHCJIOT, OCHOBaHUW M COJIEM Cpa3y pacCMaTPUBAIOTCS B CBETE€ TEOPUM IJICKTPOIUTHUYECKOM
mucconuanuu. Kpome Toro, cBoHcTBa KHUCIOT M COJIEM XapaKTepU3YIOTCS TakKe B CBETE



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB.

B kypce 9 kitacca BHauane 00001at0TCs 3HAHUS yYaIIuXcsl o Kypey 8 Kimacca, ano$heo3oM KOTOporo
sBisiercst [lepuognueckuii 3akoH u llepuoanyeckas cucrema xumuueckux sineMeHtoB Jl. V1. Menneneena.
Kpowme Toro, 000011ar0TCs CBEACHUS 0 XUMHUECKUX PEAKIUAX U UX KIIACCU(UKALIUN — 3HAHUS 00 YCIIOBUSX,
B KOTOpBIX MPOSBISIOTCS XHWMHUYECKHE CBOWCTBAa BEHIECTB, M CHOCO0aX YHPAaBICHUS XUMHUYECKUMU
mpoleccamMu. 3aTeM paccMaTpPUBAIOTCS OOIIHME CBOWCTBAa METANIOB U HeMeTauioB. [IpuBomsaTcs cBOMCTBA
IIEJIOYHBIX U IIEJT0YHO3EMEIbHBIX METAJUIOB U raJIOr€HOB (MPOCTHIX BEUIECTB U COCTMHEHUN TaJOreHOB) Kak
HauOoJee APKUX MPEACTABUTEIICH ITHX KJIACCOB DJIEMEHTOB M MX CPABHUTEIIbHAS XapaKTepucTuka. B xypce
oIPpOOHO paccMaTPHUBAIOTCS COCTaB, CTPOEHHE, CBOMCTBA, MOJIyYEHHE U IPUMEHEHHUE OT/IEIbHBIX, BAXKHbBIX B
XO3SIICTBEHHOM OTHOIICHUH BEIIECTB, 00pa30BaHHBIX dJIEMEHTaMH 2—3-T0 MIEPHOJIOB.

B nporpamme Ha3BaHue TEM B3STO U3 MPUMEPHOI MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus 1o
xuMuH, coctaBiieHHON Ha ocHOBe DT'OC OOO (6a30BbIi YPOBEHB) U J0OABICHO U3 aBTOPCKOM MPOTrpamMMBbl
O.C. I'abpuensiHa (BbIICICHO TOTYEPKUBAHUEM ).

[IporpaMMa HOCUT PEeKOMEHIaTEIbHBIN XapaKTep.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJIMETA

B cootrBerctBUN ¢ DenepanbHbIM T'OCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM OCHOBHOI'O
o01Iero o0pa3oBaHMs ydallruecs JODKHBI OBJIAZCTh TAKUMH MTO3HABATEIbHBIMU Y4eOHBIMHU IEHCTBHSIMH, KaK
yMeHue GhopMyaupoBaTh IpodaeMy U THIIOTE3Y, CTABUTH LIEIH U 3a/1a41, CTPOUTD IUIaHbl TOCTHKEHHUS LIeIei
U pEUIeHUs IIOCTABJICHHBIX 3aJa4, IPOBOAUTH HKCIIEPUMEHT M HAa €ro OCHOBE JeJaThb BBIBOABI U
YMO3AKJIIOUEHUs, NIPEICTABJIATh UX U OTCTaWBaTh CBOK TOYKY 3peHusa. Kpome Toro, ydammecs AOKHBI
OBJIAJIETh IIPUEMaMH, CBSI3aHHBIMH C OIPEICICHUEM IIOHATHWA: OrpaHUYMBATh WX, OIMCHIBATS,
XapaKkTepu30BaTh U cpaBHUBaTh. Clie0BaTENbHO, P U3YYEHUU XUMHUHM B OCHOBHOM IIKOJIE YyYalllUecs
JOJDKHBI OBJIA/IETh YYEOHBIMHU JEHCTBUSMH, MO3BOJIAIOIIMMU MM JOCTUYb JUYHOCTHBIX, HPEAMETHBIX U
MeTaIpeIMETHbIX 00pa30BaTeIbHBIX PE3YIbTATOB.

B cucreme ecrecTBeHHOHay4HOro oOpa30oBaHMsl XMMHUSI KaK y4eOHBIM MpeIMET 3aHUMAaeT Ba)kKHOE
MECTO B TO3HAaHUM 3aKOHOB NPHUPOAbI, (HOPMUPOBAHMM HAYYHOM KapTUHBI MHUpA, CO3JaHUU OCHOBBI
XUMHUYECKUX 3HAHUW, HEOOXOIMMBIX JJIsl MOBCEAHEBHON JKM3HU, HABBIKOB 3J10POBOT0 U 0€3011aCHOTO st
YeJIOBEKA U OKpYXKarolllel ero cpebl 00pasa )KU3HHM, a TAKXKE B BOCIIMTAHUH SKOJIOTHYECKOM KYJIbTYpHI.

VYcnemHocTh U3yuyeHus XUMHUH CBSI3aHA C OBJIAIEHUEM XMMHUYECKHUM SI3bIKOM, COOJIOJIEHUEM TPaBUI
6e30macHoil paboOThI IPU BHIMOJIHEHUN XUMUUECKOT0 SKCIIEPUMEHTa, 0CO3HAaHMEM MHOTOUYUCIIEHHBIX CBA3EH
XUMUU C APYTHUMH NIPEIMETaMHU IKOJIBHOTO Kypca.

IIporpamma BKiIIOYaeT B ce0s OCHOBBI HEOPTaHWYECKOM M OpraHMuYeckoid XuMmuu. aBHOHM unpeeit
MIPOrpaMMBbI SIBJISIETCS CO3/jaHie 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUH 110 XMMHH, BBIPAXKEHHBIX B (hopme,
COOTBETCTBYIOLIEH BO3pacTy 00yUaroIMXCsl.

B copepxaHnM naHHOTO Kypca NIpPEICTaBIIEHBI OCHOBOIOJIATAIOIINE XMMHYECKHE TEOPETHYECKHE
3HaHMSA, BKIIIOYAIOIIME U3YYEHHUE COCTaBa U CTPOCHHMs BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOECHUS,
MIPOTHO3UPOBAHNE CBOWCTB BEUIECTB, UCCIIETOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLEHUN U TyTen
YIPABJICHHS MU B LEJAX [10Jy4EHUs BEIECTB U MATEPUATIOB.

TeopeTnyeckyro OCHOBY H3y4Y€HUsT HEOPraHWYECKOW XMMHH COCTaBIII€T aTOMHO-MOJIEKYJISIPHOE
yuenue, Ilepuognyeckuii 3akon J[.M. MenneneeBa ¢ KpaTKMMHU CBEICHMSIMHU O CTPOCHHMM aTOMa, BUIAX
XUMHUYECKOH CBA3H, 3aKOHOMEPHOCTSIX MMPOTEKAHUS XUMUYECKHUX PEAKIINN.

B u3ydeHum Kypca 3HAUMTENIbHAs POJIb OTBOAMUTCS XUMHUYECKOMY SKCIIEPUMEHTY: IIPOBEICHUIO
MPAKTUYECKHX U JIaOOpAaTOPHBIX PabOT, ONHUCAHUIO PE3YNIbTATOB YYEHUUECKOT O SKCIIEPUMEHTA, COOJIIOIEHUIO
HOPM U IIpaBUJI 0€30MacHON pabOThl B XUMUYECKOH T1a00paTOpHH.

Peanu3anus nanHOM MporpamMmsl B rpoliecce 00y4eHHsI MO3BOJIUT 00YHarOIIMMCSI YCBOUTH KITFOUEBbIE
XUMUYECKHE KOMIIETCHIIMH U IIOHATH POJIb U 3HAYEHUE XUMHUHU CPEAU APYTUX HAYK O IPUPOJE.

N3zyuenne npenmera «XuMush» B 4acTH GOPMHUPOBAHUS Y 00YHAIOLIUXCS HAYYHOTO MUPOBO33PEHUS,
OCBOCHHS OOIIEHAYYHBIX METOAOB (HAONIOJCHHE, U3MEPEHHE, SKCIIEPHUMEHT, MOJIEIUPOBAHUE), OCBOCHUS
IIPAKTUYECKOr0 INPUMEHEHMs HAy4YHBIX 3HAHUM OCHOBAHO Ha MEXIPEAMETHBIX CBA3SX C INPEAMETaMHU:
«buonorus», «l'eorpadpus», «Mcropusi», «Jlureparypa», «Marematuka», «OCHOBBI 0€30MaCHOCTU
KUZHEIESITEIIbHOCTIY, «Pycckuil s3b1k», «Pu3nKa», « IKOJIOTHUS».

OIIUCAHUE MECTA YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE
[IporpamMma Kypca XMMHMH Ui OCHOBHOM IIKOJIBI pa3pabarbiBaiach C y4ETOM MEpPBOHAYAIBHBIX
IIPEICTaBICHU, TOJyYEHHBIX YYalllUMUCS B HAYAJIBbHOM 1IKOJIE IPU N3YYEHUH OKPYXKAIOIIETr0 MUpa.



[IporpammMa XOTS U HOCHUT OOIICKYJbTYPHBIA XapakKTep W HE CTaBUT 3aJady MpodecCHOHATbHOU
MOJrOTOBKH YYaIllUXCs, TEM HE MEHee, MO3BOJSET UM OMNPEACTUTHCS C BBIOOpOM mpodmiis oOyueHHs B
cTapuiei 1IKoJe.

B yueOHOM 1utaHe Ha OCBOGHHME Yy4eOHOro mpeaMera «XUMHsS» Ha yYpOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus otBoauTcs 136 yacoB U3 pacuera: 684yacos - 8 kitacc, 66 yacos - 9 kiacc.

JIMYHOCTHBIE, METAIIPE/IMETHBIE, IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IPEIMETA

JledaTenbHOCTh 00pa30BaTENbHOIO yUpeXkaeHus oOuiero oopazoBaHus B OOy4yeHHM XUMHUH JOJDKHA
OBbITh HaIIPaBJIEHA Ha JOCTH)KEHUE 00YYaIOUIMMHUCS CIEAYIOIINX JHYHOCTHBIX PE3YJIbTATOB:

1. Poccuiickas rpaxkgaHcKasi HACHTUYHOCTD (MaTPUOTU3M, yBakeHHe K OTed4ecTBY, K MPOILIOMY U
HACTOAILEMY MHOIOHAaLIMOHAJIIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M joira nepex PoauHoi,
uneHtudukanus cebs B KayecTBe rpaxkiaHuHa Poccum, cyObeKTHBHas 3HAYUMOCTb HCIOJIB30BaHUS
PYCCKOTIO sA3bIKa U SI3bIKOB Hapo/10B Poccuu, oco3HaHUE U OLIYHIEHUE JINYHOCTHOM COPUYACTHOCTH CYy/b0e
poccuiickoro Hapoja). Oco3HaHHME 3THUYECKOW MPUHAMJICKHOCTH, 3HAHWE HCTOPHUH, S3bIKA, KYJIbTYPHI
CBOETO0 HapojAa, CBOEro Kpas, OCHOB KyJIbTYPHOrO Hacieauss HapoaoB Poccun u denoBeuecTBa
(MIEHTUYHOCTh 4YENIOBEKa C POCCHICKON MHOTOHAIIMOHAIBHON KYJIBTYPOW, CONPHYACTHOCTH MCTOPUU
HapoJOB M TOCYAApCTB, HAaXOJMBIIUXCS HAa TEppUTOpUU coBpeMeHHOM Poccum);, wuHTEprOpH3anus
TYMaHUCTHYECKHX, JIEMOKPATUYECKUX W TPAAUIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHUKUCKOIO
obmecTBa. OCO3HAaHHOE, YBAKUTEIHLHOE U JTOOPOKENATENFHOE OTHOIICHNE K UCTOPUH, KYIIbTypE, PEIUTHH,
TpaAuLIUsAM, S3bIKaM, [IEHHOCTSIM Hapoa0B Poccun u Hapo0B Mupa.

2. ['OTOBHOCTh M CIOCOOHOCTH OOYYAIOIMIMXCSI K CaMOPa3BUTHIO U CaMOOOpPA30BaHUIO HA OCHOBE
MOTHBAIMH K OOYYEHHUIO U MO3HAHHIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO
TambHeWIe MHINBUIYaJIbHONH TPaeKTOPUH O00pa3oBaHMsA Ha 0a3e OPHEHTHUPOBKM B MHUpE NpodeccHii u
npo¢eCCHOHATIBHBIX MPEAIOYTEHUH, C YIETOM YCTONUMBBIX TO3HABATENbHBIX HHTEPECOB.

3. Pa3zBuToe MopaimbHOE CO3HAHHE U KOMIIETEHTHOCTh B PEIIEHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BbIOOpa, (OPMHUPOBAHUE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O MOBEICHHSI, OCO3HAHHOT'O U
OTBETCTBEHHOTO  OTHOIIEHHMSI K COOCTBEHHBIM IOCTYHKaM (CIIOCOOHOCTh K  HPaBCTBEHHOMY
CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIUMOCTb, YBA)KUTEIBHOE OTHOIIEHHWE K PEIUTHMO3HBIM YYyBCTBaM,
B3TJIS,1aM JIFOIEH WIIM MX OTCYTCTBHIO; 3HAHME OCHOBHBIX HOPM MOpAJIM, HPaBCTBEHHBIX, TyXOBHBIX HJI€AJIOB,
XpPaHUMBIX B KYJIbTYPHBIX TpaguUUsAX HapoJoB PoccuM, rOTOBHOCTh Ha MX OCHOBE K CO3HATEIbHOMY
CaMOOTPAaHUYEHUIO B MOCTYIKaxX, MOBEACHHUM, PACTOUUTEIHHOM HOTPEOUTENHCTBE; C(HOPMUPOBAHHOCTH
MIPEJICTAaBICHU 00 OCHOBaX CBETCKOW ATHKH, KYIbTYphl TPAJAMIIMOHHBIX PETUTHH, UX POJIM B Pa3BUTUU
KyJIbTYpbl U UcTOpuM Poccum M uenoBeyecTBa, B CTAHOBJIEHHWU TPa)IaHCKOIO OOILIECTBA M POCCUMCKON
roCylapCTBEHHOCTH; IOHUMaHUE 3HAaYEHHsI HDABCTBEHHOCTH, BEPHI U PEJINTUU B J)KU3HM YEJIOBEKA, CEMbU U
obmectBa). CHOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIINEHUS K YYCHHIO; YBAXXUTEIHLHOTO OTHOIIEHHUS K
TPYAy, HaJUYHUE ONBITA y4yacTUs B COLMAIBHO 3HAUYUMOM Tpyne. Oco3HaHUE 3HAYEHMsI CEMbU B YKU3HU
YesoBeKa M 00IecTBa, MPUHATHE IEHHOCTH CEMEMHOMN JKU3HU, YBAXUTEIIbHOE U 3a00TIMBOE OTHOIICHUE K
YJI€HaM CBOEM CEMBH.

4. ChopMUPOBAHHOCTH 1LIEJTOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd M OOIIECTBEHHOH MPAaKTHKH, YYHUTBHIBAIOLIETO COLMAIBHOE, KYJIbTYpHOE, S3BIKOBOE,
JyXOBHO€ MHOI000pa3ne COBPEMEHHOT'0 MUpa.

5. Oco3HaHHOE, YBAXHUTEIbHOE U J0OpOXKETaTeIbHOE OTHOIIEHHE K JIPYyrOMY 4YeEJIOBEeKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEpe, IPa’KJaHCKOM MO3ULUHU. [ OTOBHOCTh U CIOCOOHOCTH
BECTH NUAJOr C APYTMMHU JIIOABMH U JOCTHUTaTh B HEM B3aMMOINOHMMaHHs (MAeHTU(dUKAMs cedsl Kak
MOJIHOMPABHOTO CyOBbeKTa OOIEeHHUsl, TOTOBHOCTh K KOHCTPYMPOBaHHUIO O0pa3a mapTHEpa MO IUalory,
TOTOBHOCTH K KOHCTPYHUPOBAHHIO 00pa3a IOIMYCTUMBIX CIIOCOOOB JMAI0ra, TOTOBHOCTh K KOHCTPYHPOBAHHUIO
mpolecca Juanora Kak KOHBeHIIMOHUPOBAaHUSI HHTEPECOB, MPOIIeyp, TOTOBHOCTh U CIOCOOHOCTH K BEJICHUIO
IIEPETOBOPOB).

6. OCBOEHHOCTh COIIMAIBHBIX HOPM, MPaBUJI MOBEACHUS, posied U (OpM COIUAIBHON *KU3HU B
rpymnmnax ¥ cooOlIecTBax. YyacTue B IIKOJBHOM CaMOYIPABICHUH W OOIIECTBEHHOM XH3HH B Ipelenax
BO3PACTHBIX KOMIETEHLIUH C y4ETOM PErMOHANbHbBIX, 3THOKYJIBTYPHBIX, COLMAIBHBIX U 3KOHOMHYECKHX
ocoOeHHOCTEH ((hopMHpPOBaHKE TOTOBHOCTH K yYacTHIO B IPOIECCE YHMOPSAOUYECHUS COLUAIBHBIX CBS3EH U
OTHOIIEHHUH, B KOTOpbIE BKIIOUYEHbI M KOTOpble (OPMUPYIOT CaMH Yydyallluecs; BKIIOYEHHOCTh B
HENOCPEACTBEHHOE I'PAXkIaHCKOE y4acTUE, TOTOBHOCTh y4aCTBOBATh B KU3HEAEATEIbHOCTH IMOAPOCTKOBOIO
00IIEeCTBEHHOT'0 00bEeIMHEHNS, POTYKTUBHO B3aMOJICHCTBYIOIIETO C COIMAIbHOM Cpeioil U colnaibHbIMU



WHCTUTYTaMH; HJICHTH(HUKAIMSI ce0s B KadecTBE CYObEKTa COIMAIBHBIX MpeoOpa3OBaHMI, OCBOCHHE
KOMITETEHTHOCTEH B cepe OPraHu3aTOPCKOM AEATeIbHOCTH; HHTEPUOPHU3AIUs IIECHHOCTEH CO3MAaTEIbHOTO
OTHOIICHHUS K OKpYXarolmield JeHCTBUTENBHOCTH, IEHHOCTEH COLMAILHOTO TBOPYECTBA, IICHHOCTH
HpOZ[yKTHBHOﬁ opraHu3anuu COBMECTHOU ACATCIIBHOCTH, CaMoOpcajiu3alliid B TIpPYIIIC W OpraHU3aluu,
[HEHHOCTH <«APYroro» KaK pPaBHONPABHOIO MapTHepa, (OpPMHUpPOBaHUE KOMIICTCHIIMHA  aHAIH3a,
MPOCKTUPOBAHUS, OpraHU3alMU JAEATEIbHOCTH, peQIIeKCUU H3MEHEHUH, CrnocoOO0B B3aMMOBBITOJIHOTO
COTPYIHUYECTBA, CITIOCOOOB peain3allii COOCTBEHHOTO JIMJICPCKOTO MTOTCHIHANIA).

7. ChopMuUpOBaHHOCTHh IEHHOCTU 30POBOTO W 0OE30MACHOTO 00pa3a XU3HU; WHTEPUOPU3ALHS
NPaBUJ WHIWBUAYAILHOTO M KOJUIGKTUBHOTO O€30IaCHOTO TIOBEICHUS B YPE3BBIYAHHBIX CHTYAIIUsX,
YTPOKAIOIIUX KU3HU U 370POBBIO JIFOJICH, TPABUJI MIOBEJCHUS Ha TPAHCIIOPTE U HA JIOPOTax.

8. Pa3BUTOCTh 3CTETHUYECKOTO CO3HAHHUS 4Yepe3 OCBOCHUE XYIIOKECTBCHHOTO HACIEIMsl HapOIOB
Poccun u Mupa, yBaskeHHE K UCTOPUU KYJIbTYphI cBoero OTeuecTna.

9. ChopMUPOBaHHOCTH OCHOB HKOJIOTUYECKOH KYJIbTYPBI, COOTBETCTBYIOUICH COBPEMEHHOMY
YPOBHIO 3KOJOTMYCCKOrO MBIINUICHHA, HAJIUYHUC OIbITa 3KOJOTHYCCKHU OpHeHTHpOBaHHOﬁ pe(i)JIGKCI/IBHO-
OLICHOYHOW M TPAKTUYCCKOH JEATEILHOCTH B JKM3HCHHBIX CHUTYyalUsiX (TOTOBHOCTh K HCCIICOBAHUIO
IpupoAbl, K 3aHATHAM CEJIbCKOXO3SIMCTBEHHEBIM TPYAOM, K XYHOXKCCTBCHHO-3CTCTUYCCKOMY OTPAXCHUIO
OPUPOJIBI, K 3aHATUSAM TYPU3MOM, B TOM YHCJIE JKOTYPH3MOM, K OCYIICCTBJICHHUIO MPHUPOJOOXPAHHON
NESATETLHOCTH).

MeTanpeaMeTHBIX pe3yJbTaTOB:

MertarnpeaMeTHbIe Pe3yIbTaThl, BKIIOYAIOT OCBOCHHBIE 00yJAIOIIUMUCS MEXKIIPEIMETHBIE TOHITHS U
YHUBEpCcaJbHbIC yUeOHbIC NEHCTBUS (pEryIATUBHBIE, I03HABATEIbHbIC, KOMMYHUKATHBHBIE).

Me:knpeaMeTHble NOHATHSA

VYcinoBueM (GOpMHPOBAHUS MEXKIPEAMETHBIX IOHATHH, HampUMep TakUX Kak CcUCTeMa, (akT,
3aKOHOMEPHOCTh, (PEHOMEH, aHAJIN3, CUHTE3 SBJIAETCS OBJIAJIEHUE O0YUYaIOLMMUCSI OCHOBAMHU YUTATEIbCKON
KOMIIETEHIMH, TPUOOpPETEHNE HABBIKOB pa0OThl ¢ MHPOpMaLMel, ydacTHe B MPOEKTHOHW JesTeabHOCTH. B
OCHOBHOW MIKoie OyneT mpoiobkeHa paboTa mo (GOpMHUPOBAHHMIO M PAa3BUTHIO OCHOB YHTATEbCKOM
komnereHuuu. OOydaronyecs OBIAACIOT YTEHHWEM KaK CPEJACTBOM OCYIIECTBICHMS CBOMX AaTbHEMIIMX
IJTAHOB: IPOJOJKEHNs 00pa30BaHUs U CaMO0Opa30BaHusl, OCO3HAHHOTO IUIAHUPOBAHMSI CBOETO aKTYalbHOIO
U NEPCIEKTHUBHOIO Kpyra 4YTE€HHs, B TOM YHUCIIE JOCYIOBOTO, NOATOTOBKM K TPYAOBOM M COLUAIbHON
NEeSTeIbHOCTH. Y BBIIYCKHUKOB OyneT chopMmupoBaHa MOTPEOHOCTh B CHCTEMAaTHYECKOM YTEHHMM Kak
CpeZACTBe MO3HaHUs MUpa U ce0sl B 3TOM MUpE, FTapMOHM3AIMK OTHOLIIEHUH YeoBeKa 1 0011ecTBa, CO3JaHuN
o0Opaza «oTpeGHOT0 OYyIyIIeroy.

[Ipy wm3yueHHMM XMMHU OOY4YarOLIMECs YCOBEPLIECHCTBYIOT MPHUOOPETEHHBIE HAa MEPBOM YpPOBHE
HABBIKU padoThl ¢ MH(popManuel 1 nonoyaHAT ux. OHU CMOT'YT paboTaTh C TEKCTAMU, IPEO0OPa30BHIBATH U
MHTEPIPETHPOBATH COJEPKALIYIOCS B HUX MH(POPMAIUIO, B TOM YHCIIE:

+ CHUCTEMaTH3UpPOBaTh, CONOCTaBIATh, AHAJIU3UPOBATh, 00O0OHIATH U  MHTEPIPETHPOBATH
UH(OPMAIIHIO, COAEPIKALIYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

* BBACNATh TIJIABHYI0O M M30BITOUHYIO HH(GOPMALMIO, BBIMOJIHATE CMBICIOBOE CBEPTHIBAHHE
BBIJICJIEHHBIX (DaKTOB, MBICIIEH; TIPEACTABIATh HHPOPMALIMIO B CXKATOM CI0BECHOH (hopMme (B BUE TIIaHA WIIH
TE3MCOB) M B HArJsAHO-CUMBOJUYECKOH (opme (B Buae Talmuil, rpadUyecKux CXeM M Juarpamm, Kapt
MOHATUH — KOHIIENITYyalbHBIX JHArpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aMoJHATH U JOTOJHSITH TaOIUIbI, CXEMBI, TUarPAMMBI, TEKCTHI.

B xoze nzyuenust xumun oOyyaromyecsi HpHOOPeTyT ONbIT NPOEKTHOH 1eITeJIbHOCTH KaKk 0co00i
dbopmbl  yueOHOW paboOTHI, CIOCOOCTBYIOIMIEH BOCIUTAHUIO CAMOCTOSITEILHOCTH, WHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTHBALUU U YPPEKTUBHOCTH yUeOHOM 1eATENbHOCTH; B X0/1€ peaIu3aluu
MCXOJIHOTO 3aMbICIIa Ha MMPaKTUYECKOM YPOBHE OBJIAJICIOT YMEHHUEM BbIOUpATh a/leKBaTHbBIE CTOALIEH 3a1aue
CpeAcTBa, NPUHMMATh pEIIeHUs, B TOM 4YHUCIe W B CHUTyallMsxX HeompeaenéHHocTd. OHM moOIydar
BO3MOYKHOCTh Pa3BUTh CIOCOOHOCTh K pa3palOTKe HECKOIbKMX BapUaHTOB pEIIEHUH, K IIOUCKY
HECTaHAAPTHBIX PEUICHUH, IOMCKY U OCYIIECTBICHUIO HanOoJiee MPHUEMIIEMOT0 PEILICHHS.

[lepeyeHp KIIIOUEBBIX MEXIIPEIMETHBIX IMOHATHH ONpeAenseTcd B XOAe pPa3pabOTKH OCHOBHOM
00pa3oBaTeNbHOM MIPOTPaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHus 0Opa3oBaTeNbHONW OpraHU3allMM B
3aBUCUMOCTH OT MaTepUAIbHO-TEXHUYECKOT0 OCHAIIEHHUs, KaJIpOBOT0 IOTEHIMAJIA, UCIIOIb3yEMbIX METOIOB
paboThl 1 00pa30BaTENBHBIX TEXHOJIOTHH.

B cootBerctBun ®I'OC OOQO BBIAETSAIOTCS TPU TPYIIBI YHUBEPCATHHBIX YYCOHBIX JEHCTBUIA:
peryJasSTHBHbIE, TO3HABATEIbHbIC, KOMMYHHKATHBHBIE.

PeryasituBubie YY /|



1. YmMmeHue caMOCTOSITENBHO ONPEAETATH 1IeNd 00y4eHusl, CTaBUTh U (POPMYJIUPOBATH HOBBIE 3a/1a4H
B yueOe W TO3HABATEIILHON JAEATeThbHOCTH, Pa3BUBAaTh MOTHBBI M WHTEPECHl CBOCH IMO3HABATEIHHOU
nesTenbHOCTH. OOYyJaronuics CMOXKET:

+ AHAJIMU3UPOBATH CYIIECTBYIOLIUE U IJIAHUPOBATH Oynylire oOpa3oBaTelibHbIE PE3YIIbTATHI;

*  UACHTU(PUIHUPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEIEATh IIIaBHYI0 IPOOIEMY;

 BBIIBUTaTh BEPCUH pEIICHUs MPOOIEeMBbl, POPMYIUPOBATH TUIIOTE3bI, TPEIBOCXUIATH KOHEUHBIN
pe3yInbTaT;

+ CTaBUTh IeJIb JESATENIbHOCTM Ha OCHOBE OINpeAeNieHHOW mpoOjeMbl U CYHIECTBYIOIIUX
BO3MOXKHOCTEIA;

+ (dopmynupoBath yueOHBIC 3a/1a4M KaK IIard JOCTHKEHUS MOCTABICHHON LEJH JeSTeIbHOCTH;

+ 00OCHOBBIBATh IIEJICBBIC OPHUEHTUPHI W MPHOPUTETHI CCHUIKAMH Ha IICHHOCTH, YyKa3bIBas M
00OCHOBBIBAS JIOTHYECKYIO MTOCIEA0BATEIHHOCTD I11aroB.

2. YMEHHEe CaMOCTOSITEIbHO TUTAHUPOBATh ITYTH JOCTH)KCHUS 1IEJICH, B TOM YHCIIE aIbTePHATHBHBIC,
OCO3HAaHHO BbIOMpaTh Hamboiee 3(deKkTHUBHBIE CHOCOOBI pelleHrs y4eOHBIX W MO3HABaTENIbHBIX 3ajady.
OOy4Jarommiicss CMOXKET:

* OmpeAensTh HeoOXOaUMbIE AecTBHE(S1) B COOTBETCTBHH C YUeOHOU U MO3HABATENbHOM 3a1aueil u
COCTaBJISITh AITOPUTM HX BBIIOJTHCHHS,

+ 000OCHOBBIBaTh U OCYIIECTBIATH BEIOOP Hambosnee 3 PEeKTUBHBIX CIIOCOOOB pellIeHUs YIeOHbIX U
MMO3HABATEIIBHBIX 33]1a4,

*  OMpeAeNsATh/HaXOauTh, B TOM YHUCIE U3 MPEJIOKEHHBIX BapUAHTOB, YCIOBUS ISl BBHIIOJHEHUS
y4eOHOW 1 TTO3HABATEIILHOM 3a/1a4W;

+ BBICTpauBaTh JKU3HEHHBIE IUIaHBI HA KPAaTKOCPOYHOE Oynyiuee (3asiBISTh IEJIEBbIE OPUEHTHUPBI,
CTaBUTHh AaJICKBaTHBIE WM 3aJadyd W TpeyiaraTh JICHCTBHS, YKa3biBas W OOOCHOBBIBASI JIOTHYECKYIO
MOCIIEI0BATEIHHOCTD IIIaroB);

+ BBIOMpaTh W3 TPEUIOKCHHBIX BAapPHAHTOB M CAMOCTOSATEIHHO WCKATh CPEICTBA/PECYpCHI LIS
pelIeHus 3a/1a4k/TOCTHKEHUS 1ENH;

+ COCTaBIISITh TUIAH PEIICHUS TMPOOJIEMBI (BBIIOTHEHHSI IPOCKTA, TPOBEICHUS HCCIICOBAHMUS);

* OMpeAensaTh MOTCHUIUATbHBIC 3aTPYAHECHUS MPH PEIICHUH Y4eOHOW M MO3HABaTENbHOU 3a/1ayl U
HAaXOJUTh CPEJICTBA JUIS UX YCTPAHCHUS;

* OMHCHIBAThH CBOM OMBIT, OOPMIISIS €0 [ epeiadul APYTUM JIFOJISIM B BUJIE TEXHOJIOTHH PEILICHUS
MIPAKTUIECKHX 337249 OMPECIICHHOTO KJIacca;

+ TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO WHIAMBUIYAITbHYIO 00pa30BaTEeIIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHTH CBOM JCHCTBHS C TUTAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOCH JIEATENHHOCTH B TPOIIECCE JOCTIKEHHUS pe3ylibTaTa, OMpelNessTh CIocoObl AEUCTBUN B pamMKax
MIPEJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS
curyanueit. O0yJaromuics CMOXeT:

+ OMNpEACNATh COBMECTHO C IEIAroroM M CBEPCTHUKAMU KPHUTEPHH TUIAHUPYEMBIX PE3yJbTAaTOB U
KpUTEPUHU OIIEHKH CBOEH Y4eOHOH NeaTelbHOCTH;

+ CHCTEeMAaTH3HpPOBaTh (B TOM UYHCJIE BBIOMpATh TPHUOPUTETHBIC) KPHUTECPUH IUIAHUPYEMBIX
PE3yNIbTATOB U OIICHKU CBOEH JESATENbHOCTH;

+ 0oTOMpaTh MHCTPYMEHTHI JUISI OICHUBAHUS CBOCH JIEATEIHHOCTH, OCYIISCTBISATH CAMOKOHTPOJIb
CBOCH JIEATENLHOCTH B paMKax MPeJIOKEHHBIX YCIOBUH U TpeOOBaHU;

. OIICHWBATh CBOIO JICATEIBHOCTh, APTYMEHTHPYS NPUYIHHBI JTOCTIIKECHUS W OTCYTCTBHUS
TUTAHUPYEMOTO Pe3ybTaTa,

* HAXOJWUTh JIOCTATOYHBIE CPEACTBA JJS BBHIMOTHEHUS Y4YeOHBIX JNEUCTBUH B H3MEHSIOLICIHCS
CUTYAITUU W/WJIA TIPH OTCYTCTBHH INIAHUPYEMOTO PEe3yJIbTaTa,;

+ paboras 1o CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JCATEIHLHOCTh HA OCHOBE aHAIHM3a
M3MEHEHUN CUTYaAIlUH JJIs TIOJyYeHUs 3aIUIAaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ylbTaTa;

* YCTaHaBJIMBATh CBS3h MEXIY MMOJTYYCHHBIMU XapAKTEPUCTUKAMU MPOAYKTA U XaPAKTEPUCTUKAMHU
npolecca AeATeIbHOCTH U 10 3aBEPILECHUH ACSITeIbHOCTH MpearaTh M3MEeHEHHE XapaKTepUCTHK Mpoliecca
JUTSL TIOJTYYCHUS YIYUIIICHHBIX XapaKTePUCTUK IPOAYKTA;

* CBEpATH CBOM JIEHUCTBUS C 1IEJIBIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OLUIMOKH CaMOCTOSATEIbHO.

4. YMeHue OlEeHUBATh MPABUIHLHOCTh BHIMOTHEHUS YUeOHOU 3a71a91, COOCTBEHHBIE BOZMOKHOCTH €€
pemeHust. OOy4aromuics CMOXKET:

* OIpenensaTh KPUTEPUU MPABUIHHOCTH (KOPPEKTHOCTH ) BBITIONHEHUS y4eOHOM 3a1a4u;

+ aHANM3UpPOBaTh U OOOCHOBBIBATH TNPHUMEHEHHUE COOTBETCTBYIOIIETO WHCTPYMEHTAPHUS JUIS



BBITIOJIHEHUS YI€OHOH 3a/1a4H;

+  CcBOOOJIHO IMOJIb30BAThCSI BEIPAOOTAHHBIMU KPUTEPHUSIMU OLIEHKH M CAMOOLIEHKH, HCXO/IS U3 LIENU U
UMEIOIINXCS CPECTB, Pa3lindasi pe3yJIbTaT U CIIOCOOBI JCHCTBUH;

* OLICHMBATH MPOJYKT CBOCH JESATEIBHOCTH IO 33JaHHBIM WU/WIH CaMOCTOSATEIBHO OMpPEACICHHBIM
KPUTEPHSIM B COOTBETCTBUH C IEJIBIO JCSITEIBHOCTH;

+  000CHOBBIBATH JOCTH)KUMOCTB LIEJIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHUX
PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

 (puxcupoBaTh M aHAIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. BnageHne OCHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, INPHHATHS PEIICHUH W OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B yueOHOH U mo3HaBaTeIbHOU. OOYyJarOImuics CMOKET:

+ HaOMOJaTh W aHATU3UPOBATh COOCTBEHHYIO Y4YeOHYIO M IO3HABATEIBHYIO NESTEIBLHOCTh U
JeSTEeIbHOCTD JPYTruX 00y4aroImuxcs B Ipolecce B3auMOIIPOBEPKH;

* COOTHOCUTH pEaJbHbIC M IUIAHUPYEMbIC pPE3yJIbTaThl HHIUBUAYAJIHLHOW 00pa3oBaTeIbHOI
JESTeTbHOCTH U JIeNIaTh BHIBOJIBL;

+ NPUHUMATh PEIICHUE B YUEOHOM CUTYaIlMH U HECTH 33 HETO OTBETCTBECHHOCTB;

+  CaMOCTOSATENBHO OIPENENATh MPUYUHBI CBOETO yCIeXa WM HEyclieXxa M HaXOIUTh CIOCOOBI
BBIXOJIa M3 CUTYaIlUU HEYCIIEXa;

*  PETPOCIEKTUBHO OIPEEINATh, KAKHE JEHCTBHS MO PEIICHUIO YYeOHOH 3a/aud WU MapaMeTphl
ATHX JCHCTBHI IPUBEIH K IOJYYCHUIO UMEIOIIIETOCS MPOYKTa YIeOHOU AEATEIbHOCTH;

* JIEMOHCTPUPOBATH IPUEMBI PETYIISIIHI NCHXO0()U3HOIOTHIECKUX/ SMOLIMOHAIBHBIX COCTOSIHUN JIIST
noctuxeHuss dddexra ycrnokoeHus (YCTpaHEHHS OSMOLMOHAIBHON  HANpsHKEHHOCTH), dddekra
BOCCTAHOBJICHHA (OcnabieHus TposBIeHWA yTomieHus), dpdexra axkTuBu3aumu (TOBBIIICHUS
MCUXO(HU3UOIOTHYECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /|

6. YMenue onpenensaTh MOHITHS, CO3/1aBaTh  OOOOIMICHHWS, YCTaHABJIMBATH  AHAJIOTHH,
KJ1accu(UIUpPOBaTh, CaMOCTOSTEIBHO BBIOMpATh OCHOBAHHS M KpPUTEpPUM I Kiaccu(uKaluy,
YCTaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBSA3M, CTPOUTH JIOTMUECKOE DPACCYKIEHHUE, YMO3AKIIOUYECHUE
(MHIYKTUBHOE, I€TyKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BBIBObL. OOYyYaIOUIHIICS CMOXKET:

* 10AOHUpATh CJIOBA, CONOUYNHEHHbIE KITIOUEBOMY CIIOBY, ONPEAEIAIOIINE €ro PU3HAKHU U CBONCTBA,

+ BBICTpaMBaTh JOTMYECKYIO0 LEMNOYKY, COCTOSIIYI0 U3 KJIHOYEBOIO CIIOBA U COMOAYMHEHHBIX €My
CJIOB;

+ BBIIENATH OOMIMHM MPU3HAK ABYX WJIM HECKOJBKHX IPEAMETOB WM SBJICHUM M OOBACHATH X
CXOZCTBO;

+ OOBENMHATH MpeIMEeThl U SBJIEHUS B TPYNNbl NO ONPEIEICHHBIM IMpU3HAKAM, CpPaBHUBATh,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

* BBIJENSTH SBJIEHUE U3 OOIIETOo psifa Ipyrux sSBICHUI;

« ONpeAensATb OOCTOSTENbCTBA, KOTOpPbIE IPEIIIECTBOBAIM BO3HUKHOBEHHMIO CBSI3U MEXKAY
SBJIIGHUSIMH, U3 3TUX OOCTOATEIBCTB BBIIEIATH OINPEAEISIONINE, CIIOCOOHBIE OBbITh MPUYMHON JaHHOTO
SIBJICHUSL, BBIABIISATH IPUUUHBI U CIEICTBUS SBICHUIA;

* CTPOMTH pacCcyXJeHHe OT OOLUIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U OT YaCTHBIX SIBJICHUIM
K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOHUTH pacCyXkJeHHE Ha OCHOBE CpPaBHEHMsI NMPEAMETOB U SBJICHUH, BBIACISAS IPU STOM 0OIIHe
MPU3HAKH;

+ U3Jarath NOJYyYEHHYI0 HH(OpMAIIHIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a/1auH;

¢ CaMOCTOSITEJIbHO YyKa3blBaTh Ha HWHQPOPMALIMIO, HYXIAIOUIYIOCS B IPOBEpKE, MpeaiaraTb H
MPUMEHSTH CIIOCOO MPOBEPKH TI0CTOBEPHOCTH UH(POPMAIUH;

+ BepOaTM30BaTh YMOIMOHAIBHOE BIICYATICHUE, OKa3aHHOE Ha HETO HCTOYHHKOM;

* OOBACHATH SBJICHMS, MPOLECCH], CBSI3M U OTHOLICHHUS, BBISBIISIEMBbIE B XOJi€ MO3HABATEIbHOU U
HCCIICIOBATENILCKONW JEATENbHOCTH (NPUBOAUTH OOBSICHEHHE C W3MEHEHHEM (OpMbI MpeaCTaBICHHUS,
OOBSCHSTH, IETATU3UPYS WIH 0000111as1; OOBSICHATE C 3aJJaHHON TOYKH 3PCHHUS ),

* BBIBJATh M HAa3bIBaTh NPUYMHBI COOBITHS, SBJICHUS, B TOM 4YHCIE BO3MOXHbIE / Hauboiee
BEPOSITHBIE MPUUYUHBI, BO3MOXHBIC MOCIEICTBHS 3aJaHHOM NPUYMHBL, CaMOCTOSITEIBHO OCYILIECTBIASA
MIPUYMHHO-CJIC/ICTBEHHBIN aHAIIN3;

* JleNaTh BBIBOJ, HA OCHOBE KPUTHUYECKOTO AHAIM3a Pa3HbIX TOYEK 3pEHHUs, NOATBEPKIATh BBIBOJ
COOCTBEHHOM apryMeHTalUel UM CaMOCTOATEIBHO MOyYeHHBIMHU TAHHBIMH.

7. YMeHHe c037aBaTh, IPUMEHATh M MPeoOpPa30BbIBATh 3HAKM M CHUMBOJIBI, MOJEIN U CXEMBbI AT



pelieHns yueOHbIX U IM03HABATENbHbBIX 3a/1a4. O0yUYarouuiicss CMOXKET:

+ 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

+ OMNpeAeNsATh JOTHYECKHE CBSI3W MEXAy IpeaIMeTaMu W/WIM SIBICHUSAMU, 0003Ha4yaTh JaHHBIE
JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

+ CO3/1aBaTh a0CTPAKTHBIN WU pealbHbIN 00pa3 MpeaMeTa u/uiH SBIICHUS;

+ CTPOHUTH MOJICIIb/CXEMY Ha OCHOBE YCJIIOBUU 33aJ]a4M U/UIH CIIOco0a ee PEIICHNUS;

+ co3/laBaTh BepOaJbHbIC, BEIIECTBEHHbIE M HMHPOPMAIIMOHHBIE MOJEINU C BbLICICHUEM
CYIIECTBCHHBIX XapaKTEPUCTUK OOBEKTA ISl OMpPENeICHUsS Croco0a pelieHus 3a/ladll B COOTBETCTBHH C
CUTYyallUeH;

+ TpeoOpazoBBIBATh MOJIEIH C IETbI0 BBISBICHHUS OOIIMX 3aKOHOB, OMPEACISIONUX IaHHYIO
MpeIMETHYIO 00J1aCTh;

+ TIEPEBOANTH CIIOKHYIO IO COCTaBy (MHOTOACIEKTHYI0) MH(OpPMAIMIO U3 TpauuecKoro Hiu
(dbopManr30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, U HA000POT;

* CTPOHUTH CXEMY, aITOPUTM JCWUCTBHUS, MCIPABISATh WM BOCCTAHABIWBATHL HEU3BECTHBIN paHee
QJIITOPUTM Ha OCHOBE MMEIOIIETocs 3HaHUsI 00 00BEKTE, K KOTOPOMY IMIPUMEHSIETCSI allTOPUTM;

+ CTPOMTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

+ aHaANM3UpPOBaTh/peieKcUpoBaTh OMBIT Pa3padOTKU U peanu3aluu  y4yeOHOro IPOEKTa,
UCCIICIOBaHMS (TEOPETHYECKOTrO, SMIIMPUYECKOr0) HA OCHOBE MPEIIOKEHHOW MPOOJIEMHOW CHUTyalluu,
MOCTABIICHHOM 1LI€JIM U/UJIU 33JJaHHBIX KPUTEPHUEB OIICHKU MPOAYKTa/pe3yabTaTa.

8. CwpicioBoe uTeHre. O0yJaIONTUIICS CMOXKET:

+ HaXOAWTh B TeKCTe TpeOyeMyro HHGOpMaIUIo (B COOTBETCTBHUH C LEISIMH CBOCH J€ATEILHOCTH);

* OpPHUEHTHPOBATHLCS B COJCPKAHUU TEKCTA, MOHMUMATh [IEJIOCTHBIA CMBICT TEKCTA, CTPYKTYPHPOBATH
TEKCT;

+ yCTaHaBJIMBATh B3aHMOCBS3b OTNIMCAHHBIX B TEKCTE COOBITUM, SIBJICHHM, ITPOIECCOB;

*  PE3IOMHUPOBATH TTIABHYIO HJICIO0 TEKCTA;

« TIpeoOpazoBBIBaTh TEKCT, «IIEPEBOJS» €ro B JIPYT'YI0 MOJAIBHOCTh, HHTEPIPETUPOBATH TEKCT
(XyIO’)KECTBEHHBIN U HEXYHOXXECTBEHHBIH - Y4eOHBIN, HAYyYHO-TIOMYJIAPHBIA, MH()OPMAIIMOHHBINA, TEKCT
non-fiction);

+  KPUTHYECKU OIICHHBATh COAEpkKaHUE U (OPMY TEKCTa.

9. ®opmupoBaHWE U pa3BUTHE DKOJOTMYECKOTO MBINUICHUS, YMEHHE TPUMEHAThH €ro B
MO3HABATENbHON, KOMMYHHKATUBHOM, COIMANbHOM TpPaKTUKE U MNPOPEeCcCHOHAIBHON OpHEHTAIIUU.
OO0yuaromuiicsi CMOXKET:

*+ OMNpeAeNsiTh CBOE OTHOIICHHE K MPUPOIHON CPeIe;

+  QHAJM3WPOBATH BIMSHUEC YKOJIOTHYECKUX (PAKTOPOB HA CPETy OOMTAHUS KUBBIX OPTAHU3MOB;

* TIPOBOAWUTH MPUUMHHBIN U BEPOSATHOCTHBIN aHATN3 IKOJIOTUYECKUX CUTYAIIHIA;

. MIPOTHO3MPOBATh U3MEHEHUS CUTYaIlUU MIPH CMEHE JICHCTBHUS OTHOTO (paKTOpa Ha JCHCTBHE
apyroro ¢gakropa;

+  pacmpOCTpPaHATH 3KOJOTUYECKHE 3HAHWS M YJaCTBOBATH B IMPAKTHYECCKHX JIelaX I10 3alluTe
OKpY>KaroIen Cpesl;

+ BBIPaXaTh CBOC OTHOIIEHUE K TIPUPO/IE YePe3 PUCYHKHU, COYMHECHHUS, MOJICITH, TPOCKTHBIE PA0OTHI.

10. Pa3BuTHe MOTHBAIIUU K OBIAJCHUIO KYJIbTYpOil aKTUBHOTO UCIIOJI30BAHUS CIIOBaped U IPYruxX
MOMCKOBBIX crcTeM. OOyJaroIUiCcs CMOXKET:

+  ONpeneNsiTh HeOOXOIUMBIE KITFOUEBbIE TOMCKOBBIE CII0BA U 3alIPOCHI;

+  OCYIIECTBIISTH B3aUMO/ICHCTBHE C AJICKTPOHHBIMH MTOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMH;

« (QopMupoBaTH MHOKECTBEHHYIO BHIOOPKY M3 TTOMCKOBBIX MCTOYHUKOB ISl OOBbEKTHBU3AIUU
PE3yJIbTaTOB TIONCKA;

* COOTHOCHUTH MOJTYYCHHBIE PE3YyIbTAThI IOMCKA CO CBOEH EATEIHHOCTHIO.

KommynunkartuBubie YV /|

11. VYmeHHWe OpraHU30BBIBAaTH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JIE€ATEIHHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh HHAMBUAYAIBHO U B TPYIINE: HAXOUTH OOIIlee pellieHHe U pa3pelaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMI M ydeTa MHTepecoB; GOpMyIUPOBaTh, apryMEHTUPOBATh U
oTcTamBaTh cBOE MHeHHE. O0yJaIoOmuUics CMOXKET:

- ONpEeNeNATh BO3MOXKHBIE POJIM B COBMECTHOU JI€ATEIHHOCTH;

- WIpaTh ONpeAeSIEHHYIO POJib B COBMECTHOI 1eATeIbHOCTH;

- TPUHUMATH MO3UIUIO0 COOECeTHUKA, TOHMMAsI TIO3HIINIO APYroro, pa3indyaTh B €0 peUr: MHCHHE
(TOuKy 3peHus), J0Ka3aTeIbCTBO (apryMeHTHhI), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPUH,

- OmpenensTh CBOM JCWCTBUS W JCUCTBUSA TapTHEpPa, KOTOPBIE CIOCOOCTBOBAIHM — WIIU



IIPEMATCTBOBAIN NNPONYKTUBHOM KOMMYHHMKAIUH;

- CTPOWTH MO3UTUBHBIC OTHOLICHHUS B Ipoliecce YUeOHOM U O3HABATEILHOM JesITeIbHOCTH;

- KOPPEKTHO M apTyMEHTUPOBAHHO OTCTAMBATh CBOIO TOUYKY 3PEHUS, B JUCKYCCUN YMETh BBIIBUTATh
KOHTPapryMEHTBHI, niepedpa3supoBaTh CBOIO MBICIH (BJIaIcHHE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

- KpUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OIIMOOYHOCTb
CBOETO MHEHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

- IpelJiarath aJbTepPHATUBHOE PELICHUE B KOH(IUKTHON CUTYyallny;

BBIJIETISATH OOILYIO TOUKY 3PEHUS B IUCKYCCHH;
JIOrOBapUBATHCS O IPAaBUJIAX U BOIIPOCAX Ui 00CYXKIEHHs B COOTBETCTBUU € IIOCTABICHHOM niepes
IPYIIION 3a1a4yei;

- OpraHu30BbIBaTh y4eOHOE B3aUMOJEHCTBHE B IpylIe (ONpeAesaTh oOlue Lelu, pacupeaesaTh
poJIu, 10TOBapUBaThCs IPYT € APYTOM U T. 1.);

- yCTpaHiATh B  paMKax  Juajora  paspelBBl B KOMMYHHUKAalMM,  OOYCIIOBJICHHbIE
HETIOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI cOOECeHNKA 3a1auu, (POPMBI UITH COJIEPIKAHUS JHAJIOTa.

12.  YmeHMe OCO3HaHHO MHCIIOJB30BaTh pEUYEBbIE CPEACTBA B COOTBETCTBHM C 3ajadyei
KOMMYHHMKAIUH Ul BBIPAXKEHUsI CBOMX YYBCTB, MbICJIEH M OTpEOHOCTEHN ISl IIIAaHUPOBAHUS U PETYIISILIUU
CBOCH JEATEIbHOCTH; BIIAJICHUE YCTHOM M IUCBbMEHHOW pPEYbI0, MOHOJOTMYECKOW KOHTEKCTHOM pEdblo.
OOy4Jarommiicss CMOXKET:

+  ONpeAeNATh 3a/1adyy KOMMYHUKALMU U B COOTBETCTBUM C HEM 0TOMpaTh peueBble CPECTBA;

+ 0oTOMpaTh W HMCHOIB30BATh PEUYEBHIC CPEACTBA B MPOIECCE KOMMYHHUKAIIMH C APYTHMHU JIFOIbMH
(muanor B mape, B MaJioi rpymnme u T. 1.);

* TPEICTaBIATH B YCTHOM MM MUCBMEHHOW (JOpMe pa3BEepHYTHIH IUIaH COOCTBEHHOH NI TETLHOCTH;

+ co0dr0/1aTh HOPMBI ITyOJIMYHON peuu, perjiaMeHT B MOHOJIOTE U JUCKYCCHU B COOTBETCTBHM C
KOMMYHHKaTUBHOM 3aJa4eil;

* BBICKa3bIBaTh U OOOCHOBBIBAaTh MHEHHUE (CYX/IEHHUE) U 3alpalllMBaTh MHEHUE NIapTHEpa B paMKax
JIIAJIora;

+ TMPUHUMATh pEIIEHHE B XOJ€ AUAJIOra U COrJIaCOBBIBAThH €r0 ¢ COOECETHUKOM;

¢ CO3/1aBaTh IMCBMEHHBIE «KJIUIIMPOBAHHBIE» W OPUTHHAIBHBIE TEKCThl C HCIOJb30BaHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;

. WCIIONb30BaTh BepOajdbHbIE CpeIcTBa (CpeacTBa JIOTMUECKOW CBS3M) IS BBIICTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILIICHUS;
* HCHOJb30BaTh HeBepOaIbHbIE cpencTBa WIn HarJIsIIHbIe MaTepHuabl,

MOJITOTOBJICHHbIE/OTOOPaHHBIE 1101 PYKOBOJCTBOM YUMTEIS;

+ JenaTh OLEHOYHBIH BBIBOA O JOCTIDKEHHM I KOMMYHHKAIIMM HEMOCPEICTBEHHO IOCTe
3aBepIICHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa U 00OCHOBBIBATH €TO.

13. ®opmmpoBaHWE W  pa3BUTHE  KOMIIETEHTHOCTH B  OOJAaCTH  HCIIOJIb30BAHHS
MH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TexHonorui (nanee - UKT). OOyuaronuiics CMOXKeT:

* IIeJICHANpPaBIIEHHO HWCKaTh WM WCIOJNB30BaTh HH()OPMAIMOHHBIE DPECypChl, HEOOXOIMMBIE IS
peleHus yueOHbIX U MPaKTHUECKUX 3a1au ¢ nomorbio cpencts UKT;

* BBIOMpATh, CTPOUTH U UCIIOIH30BATh aJIEKBATHYIO HH()OPMAITMOHHYIO MOJIEIh JUIS TIEpeIaui CBOUX
MBICJIEH CPEACTBAMHU €CTECTBEHHBIX M (DOPMaIbHBIX SI3IKOB B COOTBETCTBUH C YCIOBUSAMH KOMMYHHUKAIINY;

* BBIJICIATH MH(QOPMAIMOHHBIA aCIEKT 3aJadd, ONEepUpOBATh JAHHBIMH, HCIIOJNB30BaTh MOJETbH
peleHus 3a/1auu;

* WCTOJNB30BaTh  KOMITBIOTEPHBIE  TEXHOJOTMM  (BKJIIOYash BBHIOOpD  aJCKBAaTHBIX  3ajJadye
MHCTPYMEHTAJIBHBIX MPOrPaMMHO-AINIAPATHBIX CPEICTB U CEPBUCOB) JJIS peIIeHUS MHPOPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX Y4eOHBIX 3a/1a4, B TOM YHCJIE: BRIYACICHUE, HAIICAHUE ITMCEM, COYMHEHUH, JOKIIa 0B,
pedepartos, co3aHue Npe3eHTaui 1 ap.;

*  HCIIOJIH30BaTh HHPOPMAIIHIO C YUETOM STHUECKHUX U IPABOBBIX HOPM;

+ co3JaBaTh MH(POPMALMOHHBIE PECYpPChl Pa3HOTO THMA M JUIA Pa3HBIX ayAWTOPHH, COOIIOIaTh
MH(POPMALMOHHYIO TUTHEHY U NpaBHiia HHPOPMAITMOHHON 6€30MaCHOCTH.

IIpeaMeTHBIX pe3yIbTaTOB:

BbINyCKHUK HAY4YUTCSH:

+  XapakTepu30BaTh OCHOBHBIC METO/IbI IIO3HAHUS: HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT;

+ ONUCHIBAaTh CBOICTBA TBEPIBIX, XKHUJIKHX, ra3000pa3HBIX BEIIECTB, BBIIEIAS UX CYIIECTBEHHBIC
NPU3HAKHY;

* PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATUH «aTOM», «MOJIEKYNa», «XUMHYECKHUI
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJICHTHOCTHY», «XMMHYECKas pEaKIus»,



HCIOJIb3YS 3HAKOBYIO CUCTEMY XHMHH;

* packpbIBaTb CMBICI 3aKOHOB COXpPaHEHMsI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHON T€OPUH;

*  pa3nu4aTh XUMHUYECKUE U (PU3NUECKHE SBICHUS;

* Ha3blBaThb XMMHUUYECKUE DIIEMEHTHI;

* OIpeleNATh COCTaB BELIECTB 10 UX (hopMyiam;

*  ONPENEINATH BAJIECHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

*  ONPENENATH TUIl XUMUYECKUX PEaKLU;

+ Ha3bIBaTh IIPU3HAKYU U YCIIOBUS IPOTEKAHUS XUMHUECKUX PEaKLIU;

*  BBIABJIATH IPU3HAKHU, CBUJECTEIBCTBYIOIINE O IPOTCKAHUU XMMUYECKON PEAaKLIUU IIPHU BBIIIOJIHECHUN
XUMHYECKOT'O OIIbITA;

*  COCTaBJIATH (POPMYIIbI OMHAPHBIX COETMHEHUH;

*  COCTaBJISATh YPAaBHEHUS XUMUUYECKUX PEaKLIU;

+ coluoaTh npaBuiia 0€30MacHON padOThI IPU MPOBEICHUH OTIBITOB;

*+ IO0Jb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYIOM;

*  BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB;

*  BBIYHUCIIATH MACCOBYIO JIOJII0O XMMUYECKOI'O 3JIEMEHTA 110 (pOpPMYJIie COSUHEHUS;

* BBIYUCIISTH KOJIMYECTBO, OOBEM WJIM MACCy BELIECTBA 10 KOJUYECTBY, 00BEMY, Macce pearcHTOB
WM NIPOJLYKTOB pEaKLUU;

¢ XapaKTepH30BaTh (U3UUECKHE M XHUMHUYECKHE CBOMCTBA NPOCTHIX BEHIECTB: KHUCIOPOAa U
BOZOPOJA;

* [OJIy4aThb, COOMPATH KUCIOPOJ U BOJIOPOJ;

+  pPacHo3HaBaTh ONBITHBIM IYTEM ra3000pa3Hble BEIIECTBA: KUCIOPOA, BOJIOPO;

* pacKpbIBaTh CMbIC] 3aKOHA ABOIaJipo;

*  PAacKpbIBaTh CMBICI MOHATHIA «TEIUIOBOU dPPEKT peaKkum», «MOJISIPHBINA 00beM»;

¢ XapakTepu30BaTh (U3NYECKUE U XUMUUYECKHE CBOMCTBA BOJIBI;

*  pacKpbIBaTh CMBICH IOHSATHUS «PACTBOPY;

*BBIYHCIISATH MAaCCOBYIO JOJI0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

* TPUTOTOBJIATH PACTBOPHI C ONPEAEICHHON MAaCCOBOU JI0JIEW PACTBOPEHHOIO BEILIECTBA;

* Ha3bIBaTb COCJUHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUUYECKUX BEILECTB;

+ XapakTepu3oBaTh (PU3NYECKHE M XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

*  ONPENENATh MPUHAIIEKHOCTh BEILIECTB K ONMPEEIEHHOMY KJIacCy COeTUHEHUII;

+  COCTaBJIATH (POPMYIIBI HEOPraHUYECKUX COEMHEHHUH N3YUEeHHBIX KJIACCOB;

¢ TPOBOJAWUTH  OMbBITHI, MOATBEPXKJAIOIIME XMMHMUYECKHE CBOICTBA HM3YYEHHBIX  KJIACCOB
HEOPraHUYECKUX BEILECTB;

+ pacro3HaBaThb OIBITHBIM IIyTEM PAaCTBOPbI KHUCIOT U IIEJI0YeH MO H3MEHEHHI0 OKPACKH
MHIUKATOpa;

+  XapaKTepU30BaTh B3aHMOCBS3b MEX/1Y KlacCaMU HEOPTraHMYECKUX COCIUHEHMUI;

+ packpsiBath cMbIch [lepuoguyeckoro 3akona .M. Menzeneesa;

+ OOBACHATH (PU3MUECKUH CMBICI aTOMHOTO (TIOPSAKOBOTO) HOMEpa XHMHUYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIIBI U Nleproja B nepuoandeckoi cucteme [1.1. Menneneesa;

+ OOBSACHATH 3aKOHOMEPHOCTHM H3MEHEHHS CTPOEHHS aTOMOB, CBOWCTB 3JIEMEHTOB B Ipelenax
MaJIbIX NIEPUOJO0B U IVIaBHBIX MOATPYIII;

+ XapaKTepHu30BaTh XUMUYECKHE AJIEMEHTHI (OT BOJOPOA 0 KaJblKs) HA OCHOBE UX IMOJIOKEHUS B
nepuoandeckoit cucreme .M. MenneneeBa u 0coOEHHOCTEN CTPOSHUS X aTOMOB;

* COCTaBIISITb CXEMBI CTPOEHUs aToMOB NepBbrIX 20 31eMeHTOB mnepuoanyeckor cucremsl J[.M.
Menneneena;

*  PacKpbIBATh CMBICI MOHATUI: «XUMHYECKAs CBA3bY, «JJIEKTPOOTPHULIATEINBHOCTDY;

¢ XapaKTepH30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THIA KPUCTAUTUYECKOM
PEILETKH;

*  ONPENENATh BUJ XMMUUYECKOM CBSI3U B HEOPIaHUYECKUX COEIUHEHUSX;

+ M300paxkaTh CXEMbl CTPOEHHS MOJIEKYJI BELIECTB, 00OPa30BaHHBIX PA3HBIMHU BUAAMU XUMHUECKUX
CBSI3€H;

* PacKpbIBaTh CMBICI TOHATUN «HOH», «KaTHOH», «aHHOH», «JIEKTPOJUTBD», «HEIJIEKTPOIUTHI»,
(QIEKTPOJIMTUYECKAS  JTUCCOLMALUA», «OKHCIUTENb», «CTENEHb OKUCIEHUS» «BOCCTAHOBUTENbY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;



* OIpEeNeNATh CTeTIEHb OKUCIICHUS aTOMa DIIEMEHTa B COS/IMHCHIH,

*  PACKPBIBATh CMBICI TEOPUH ICKTPOTUTHUCCKON TUCCOIIUAIIIH;

¢ COCTaBJIATh YPABHEHUS JICKTPOJUTHUECKON TUCCOLMAIIMN KUCIIOT, IIEJI0UEH, CONEH;

+  OOBSCHATH CYITHOCTH MPOIECCA ITCKTPOIUTHUSCKON TUCCONMALINN U PEaKIIUii HOHHOTO OOMEHa;

*  COCTaBJIATH TOJHBIC U COKpAIlCHHbIC HOHHBIC YPaBHEHUS peakiiu 0OMeHa;

*  OMNpEIeNATh BO3MOXHOCTh IMTPOTCKAHHS PEAKIINi HOHHOT'O OOMCHA;

*  TPOBOJUTH PEAKIIMH, IIOATBEPKIAOIINE KAYECTBCHHBIN COCTAaB PA3JIMYHBIX BEIIECTB;

*  ONPENENATh OKUCIUTEIh H BOCCTAHOBUTEIb;

* COCTaBJIATH YPABHEHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA;

* Ha3bIBaTh (PAKTOPHI, BIUAIOIINE HA CKOPOCTh XMMUYCCKON PEaKIiH;

+  KIaccu(UIMPOBATh XMMUYECKUE PEAKIIUH 110 PA3IMYHBIM MPU3HAKAM;

+  XapaKTepU30BaTh B3aHMOCBSI3b MEXITY COCTABOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAIIIOB;

* TPOBOJMTH OIBITHI IO MOJYYSCHHIO, COOUPAHUIO M U3YYCHUIO XUMUYECKUX CBOMCTB Ia3000pa3HbIX
BEIIIECTB: YIIIEKUCIIOTO ra3a, aMMHAaKa;

*  pacno3HaBaTh OINBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YITICKUCIIBINA I'a3 U aMMHAK;

+  XapaKTepU30BaTh B3aHUMOCBSI3b MEXIy COCTAaBOM, CTPOCHHUEM M CBOWCTBAMHU METAIIIOB;

+ Ha3bIBaTh OPraHWUYECKHE BEUICCTBA MO WX (OpPMYJe: METaH, 3TaH, THJICH, METaHOJ, 3TaHOJ,
TJIMIEPHUH, YKCYyCHas KHUCIIOTa, aMHUHOYKCYCHasl KHCJIOTa, CTEapUHOBAs KHUCJIOTA, OJECHMHOBAs KHCIIOTA,
TIII0K033;

* OILICHUBATh BIUSHHE XUMUYECKOTO 3arpsI3HCHHSI OKPYKAIOIICH Cpeibl Ha OPraHu3M YeI0BEKa;

*  TPaMOTHO OOpAIIATHCS C BEUIECTBAMU B IOBCETHEBHOW YKU3HU

+ ONpEJCIATh BO3MOXKHOCTH IMPOTEKAHHMS PEAKIUH HEKOTOPHIX IMPEACTABUTEICH OpPraHUYECKUX
BEIIECTB C KKCIOPOJIOM, BOAOPOIOM, METAJUIAMU, OCHOBAaHUSIMH, TaJIOTCHAMH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

* 6b106UCAMb U NPOBEPSAMb IKCHEPUMEHMATILHO SUNOME3bl 0 XUMUUECKUX CBOUCMBAX BeujeCms Hd
OCHOBe UX COCMABa U CMpOeHUs, Ux CHOCOOHOCMU 6CMYNAMb 6 XuMudeckue peakyuu, o xapakmepe u
NPOOYKMAX PATUUHBIX XUMUYECKUX PEAKYULL,

*  Xapakmepuzoeamv eewjecmed MNo COCMAGY, CMPOEHU0 U CE0UCMEAM, YCHMAHABIUBAMb
NPUYUHHO-CLEOCMBEHHBLE C8S3U MeNCOY OAHHBIMU XAPAKMEPUCUKAMU BEUeCmEd;

* cocmasnsims MOJIeKYAApHble U NOJIHble UOHHbLE YPABHEHUSI NO COKPAUJEHHBIM UOHHBIM YPABHEHUM,

* NPOCHO3UPOBAMb CHOCOOHOCTb GeuleCmaea NPOSGISINb OKUCTUMETbHbIE UTU 60CCIMAHOBUMENbHbLE
CBOLICMBA C YUemoM cmeneHell OKUCIeHUs. DIeMEHMO8, 8X00AUUX 8 €20 COCMA8;

* cocmasnsimv YPAGHEHUs. Peaxkyutl, COOMEEMCmEYIOUUX NOCIe008amelbHOCIU NPesPayeHuUll
HeOpeaHu4yecKux 6eujecms pasiuiHblx Kiaccos;

* 8b108USAMD U NPOBEPSIMb IKCNEPUMEHMATLHO SUNOME3bL O PE3YIbMAMAax 030eUCMEUs PA3IUYHbIX
(axkmopoe Ha uzmerenue CKOPOCMU XUMUYECKOU PeaKyul;

* UCNONIL306AMb NPUOOPEMeEHHbIE 3HANUA OISl IKOIOSUHLECKU SPAMOMHO20 NOBEOEHUS 8 OKPYIHCatOwell
cpeoe;

*  UCNONBL308aMb NpUOOpemeHHble KIoyedble KOMNEeMmeHYuu Nnpu B8blNOJIHEHUU NPOeKmo8 U
VUeOHO-UCCNe008aMENbCKUX 3a0a NO U3VHEHUIO C8OUCME, CNOCOD08 NOTYYeHUS U PACNO3HABAHUSL BEUECME,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmB8ax U XUMULECKUX NPOYeccax;

* Kpumu4ecku OMHOCUMbCA K NCEBOOHAYYHOU UHGOpMayuu, HedoOpOCco8ecmHol pexiame 8
Ccpeocmaax Maccosoll uHgopmayu;

* 0CO3HABAMb 3HAUEHUe MeOPeMUeCcKUX 3HAHUL NO XuMuu O NPAKMUYecKol O0esmeibHOCmuU
uenogexa,

* co30aeamb MoOenu U cxemvl Ol peuleHUs YUeOHbIX U NO3HABAMENbHbIX 3a0ay;, NOHUMAMb
HeobXooumMocms coo00eHUs. NPeONnUCanull, NPeoidzaemvlx 8 UHCMPYKYUAX NO UCNOIb308AHUIO 1eKAPCME,
cpeocma OblmoBol Xumuu u op.

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITPEJIMETA
K xoHny 8 ki1acca yyeHUK HayuuTCs: K konyy 8 xnacca yuenux nonyuum
BO3MOJICHOCHb HAYYUMbCAL:

OcHOBHBbIE OHATHS XUMUM (YPOBEHb aTOMHO-MOJIEKYJ/ISIDHBIX MPeICTABICHHI)




* ONMKCHIBATh CBOWCTBAa TBEPIBIX, JKHUIKHX, Ta3000pa3HBIX
BEILIECTB, BBIJCIISIS UX CYIIECTBEHHBIE MPU3HAKH,

* XapaKTepu30BaTh BEILECTBA II0 COCTAaBy, CTPOCHUIO U
CBOIMCTBaM, yCTaHABJIUBATh MPUINHHO-CIICJICTBEHHBIC CBSA3U MEXKTY
TAaHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IOHSATHU

«aTOM», «MOJICKYJIay, «XUMHUYECKUMN 9JICMCHT», «HIpoOCTOC
BCILICCTBO», «CJIOXKHOC BCIICCTBO», «BAJICHTHOCTH», MCIIOIb3Yys
SHAKOBYIO CUCTCMY XUMUU,

* u300pakaTh COCTaB MPOCTEUIIMX BEIIECTB C IMOMOIIBIO
XUMAYECKHX (OpPMYNT M CYIIHOCTh XUMHUYECKUX peaKiuil ¢
[MOMOILBI0 XUMUYECKUX YPABHEHHIA;

* BBIUUCIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO
MAaCCBhI BEILIECTB, & TAKIKE MAaCCOBYIO JIOJII0 XMMUYECKOTO 3JIEMEHTA B
COCIMHEHMSX JUIS OLICHKH UX IPAKTUYECKOW 3HAYMMOCTH;

* CPaBHMBAThb II0 COCTaBY OKCHJbI, OCHOBAHMHS, KHUCIIOTHI,
COJIN;

* K1accuUIUpPOBaTh OKCUABI M OCHOBAHMS IO CBOWCTBaM,

* 2PAMOMHO 0OpaUaAMbCsL €
seuecmeamu 8 NOBCeOHeBHO
OHCUSHU,

* 0CO3HABAMb HEOOXOOUMOCTb
COONO0eHUsL  NPABUN  IKOJI02UHEeCKU
be3onachozo nogeoenus 8
oKpYIcaroueli nNpupooHoll cpede;

* NOHUMAMb CMbICTT u
HeobX00UMOCMb co0.100eHUs
npeonucanu, npeonazaemvix 8
UHCMPYKYUSX ~— N0 UCNOTb30BAHUIO
lexapcme, cpedcme Obimosol Xumuu u
op.,

* UCNONIBL306AMb

KHCJIOTBI U COJIK 11O COCTABY,

npuobpeménnvle Kloyesole
KOMNEemeHmHOCmuU  Npu  8bINOJHEHUU
UCCIe0068AMENbCKUX — NPOEKMO8 — NO
U3YUEeHUIO c80UCmS, cnoco6os
noyyeHust u PAaAcnosHasamisl
seuecms,




* ONKCHIBATH COCTaB, CBOMCTBAa M 3HaueHUE (B MpUPOJE U
MMPAKTUYECKOW JEATeTLHOCTH YeJIOBEKa) MPOCTHIX BEIIECTB —
KUCJIOpOJa U BOJOPO/aA;

* JaBaThb CPAaBHUTEJIBHYIO XapAaKTEPUCTUKY XUMHUUYECKUX
DIIEMEHTOB M BaXKHEMIIIHNX COCOUHCHHI ECTECTBEHHBIX CEMEHCTB
[IIEJIOYHBIX METAJIOB U TaJJOICHOB;

* MI0JIb30BaThCAd  J1aOOPaTOPHBIM
XUMHYECKOH MOCYI0M;

* MPOBOJIUTH HECJIOKHBIC XUMUYECKHE OIBITH U HAOJFOICHUS
3a U3MECHEHMSIMU CBOWMCTB BELIECTB B IIPOLIECCE MX MPEBPALICHUN;
coOro1aTh MpaBWa TEXHUKH OE30MAaCHOCTH TPH TMPOBEIACHUU
HaOJII0ICHUI U OIIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBLHO KUCIOTHI U MIEIOYH,
MOJIb3YSACh  WHIUKATOpaMHU;  OCO3HABaTh  HEOOXOIUMOCTh
coOmroIeHusT Mep O€30IaCHOCTH MPHU OOpaIEHUU C KHUCIOTaMH U
[IeI09aMH.

obopyloBaHUEM U

* pazeueamsv KOMMYHUKAMUGHYIO
KOMNemeHmHoCmy, Ucnonv3ya
cpedcmea  YCMHOU NUCLMEHHOU
KOMMYHUKayuu  npu  pabome ¢
mexcmamu YuebHuKa u
00NOIHUMENbHOU aumepamypot,
CNpAasoYHbIMU MaOIUYAMU, NPOAGIAMD
20MOBHOCMb K VBANCEHUIO UHOU MOYKU
BpeHus npu 0OCYHcOeHUU pe3yrIbmamos
BbINOTHEHHOU PAbOmMbL;

. 00beKMUBHO oYyeHusamv
ungopmayuro o sewecmeax U
XuMuyeckux npoyeccax, Kpumuuecku
OMHOCUMbCS K ncegooHayuHoU
unghopmayuu, Hed0OpoCcoBeCcmHOl
pekname, Kacaroweucs ucnoib308aHus
pasiuyHbIX euyecms.

u

CTtpoeHue BelecTBa

Ilepuonnuecknii 3aK0H U NepuoAMYecKas cucTeMa xuMuueckux djiemMenTos /. U. Menneneesa.

K koH1y 9 Kinacca yueHUK HayunuTCs:
* KJIacCU(PUUUPOBATh XMUMUYECKHE 3JIEMEHThl Ha METasllbl,

HEMCTAJJIBI, DJICMCHTHI, OKCHUIbI nu FHI[pOKCI/IIII)I KOTOpI)IX
aMpOTepHbl, U WHEPTHBIE DSIEMEHTHl (Ta3bl) ISl OCO3HAHUS
BA)KHOCTH YIIOPSIJOYEHHOCTH HAyYHBIX 3HAHUU;

* PacKpbIBaTh CMBICTT MEPUOIUUECKOTO 3aKOHa
/1. . Menieneena;

* ONUCHIBATh M  XapakTepu3oBaTh TabmuMuHyro  (opmy

HGpHO}IH‘IGCKOfI CUCTEMBI XUMHYCCKHX DJICMCHTOB,

¢ XapaKTepru30BaATb COCTAB ATOMHBIX SAACP U PACIIPEACIICHUC
qrcCiia 3JICKTPOHOB I10 3JICKTPOHHBIM CJIOAM aTOMOB XHMHYCCKHUX
QJICMCHTOB MAJIbIX TICPUOJ0B HepHOHquCKOﬁ CHUCTCMBI, a4 TaKXC
KaJIus 1 KaJIbITUA,

* pa3nmu4aTth  BUJABI XUMHUYECKOU CBSI3U: HOHHYIO,
KOBAJICHTHYIO  TOJIIPHYIO,  KOBAJEHTHYIO  HEIMOJAPHYIO U
METAJIIINYECKYIO;

* u300pakaTh 3JIEKTPOHHO-UOHHBIE (OPMYJIBI  BEIIECTB,

00pa30BaHHBIX XUMHUYECKUMU CBSI3SIMH PA3HOTO BHU/IA;

* BBISBJISITh 3aBUCUMOCTH CBOWMCTB BEILIECTB OT CTPOEHUS UX|
KPUCTAJUIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
MCTaIJINYCCKHX;

* XapaKTEepU30BaTh XUMUYECKHUE DIIEMEHTHI H  uX
COCAMHEHHSI Ha OCHOBE IOJIOKEHUS DJIEMEHTOB B MEPUOINYECKON
CHUCTEME ¥ 0OCOOEHHOCTEH CTPOEHHUS UX aTOMOB;

* OIHCHIBATh OCHOBHEIC JTambl OTKPBITHS
J[. . MenpaeneeBbIM NEPUOAMYECKOTO 3aKOHA U MEPUOIMYECKON
CHUCTEMBl XHMUYECKUX DJIEMEHTOB, XH3Hb W MHOT000pa3HYIO
HAY4YHYIO JI€ATEIIbHOCTh YUEHOTO;

* XapaKTEepU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUCHHUE
[MEpUOINYECKOTO 3aKOHA U MEPUOJIMYECKON CHUCTEMBI XUMHUYECKUX
hiemenToB 1. 1. Menaeneena;

* OCO3HABaTh HAYYHbIC OTKPBITHS KaK pe3yJbTaT JIIUTEIbHBIX
HAOJIOZCHNH, OMNBITOB, HAY4YHOM TOJEMHKH, TPEOAOICHUS

K konyy 9 knacca yuenux nonyuum
BO3MONCHOCHb HAYYUMbCAL:
. 0CO3HABAMb 3HAYEHUe
3HAHUU ons
oessmenbHOCmuU

meopemuueckux
npakmu4eckou
uenogexd,
. onucwlieams

00veKmbl  Kak — Ccucmembl,
102UKY cUCmeMHO20 aHau3a;

NpUMeHAmb  3HAHUS O
3akoHoMepHOCmAX nepuoouiecKkou
cucmembl XUMUYECKUX I1eMeHMO8 OJis
00bACHeHUs. U NPed8UOeHUs. CBOUCME

KOHKPDEMHbLX seuiecme,

U3YUYEHHDblE]
npumensis

* pazeueamv UHPOPMAYUOHHYIO
KOMNnemeHmHOCHb nocpeocmeom
yenyonenus — 3Hawmuti 06  ucmopuu

CIMAHOBACHUS. XUMUYECKOL HAYKU, eé
OCHOBHbIX nozmmm?, nepuoduqecmeo
BAKOHA KAK OO0HO20 U3 BANCHEUULUX
I3AKOHO6 npupoc)bz, a makoee o
COBPEMEHHbLX 00CMUNCEHUSIX Hayku u
MEXHUKU.

TPYAHOCTEN YU COMHEHUH.




MHoroo0pa3ne XuMH4eCKHX peakuui

K xoHny 8 kiacca yyeHUK HAyYUTCS:

* OOBSACHATH CYTh  XUMHUYECKHUX
[IPUHIMITUATIEHOE OTINYHE OT (PU3NYECKUX;

* Ha3bIBaTh MPU3HAKU M YCJIOBHUS MPOTEKAHUS XUMHUYECKHUX
peaKIuii;

* YCTaHaBJIUBATh MPUHAJICKHOCTh XUMUUECKOU PEAKIIMH K
onpeAeNéHHOMY THUIy [0 OAHOMY U3 KJIacCU(PHUKAIMOHHBIX
[IPU3HAKOB: 1) MO YMCIy M COCTaBYy HCXOAHBIX BEILIECTB H
[POJYKTOB  peakuuu (peakuuu COEAMHEHMsS, Ppa3IOKeHUs,
3aMelleHusT U oOMeHa); 2) MO BBLACIICHUIO WM TOTJIOLIEHUIO
TEIUIOTH (peaKluu SK30TePMHUECKHUE U SHIOTEpMHUUECKHE); 3) 1o
M3MEHEHUIO CTENEHEH OKUCIEHUS XHUMHYECKHX DJIEMEHTOB
(peakuuu OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIC), 4) o
00paTUMOCTH Tporiecca (peakiuu 00paTUMbIC U HEOOpaTUMBIC);

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKHX
peaKLuii;

* Ha3pIBaTh  (DaKTOPBHI,
XUMUYECKOTO PAaBHOBECHS,

* COCTaBJISITh yYpaBHEHUS JJIEKTPOJIUTHYECKON JHCCOLMALIUN
KUCJIOT, IIEJIOYEH, COJIEH; IOJHbIE W COKpalI€HHBIE HWOHHBIE
ypaBHEHHUs  peakiuil oOMeHa; YpaBHEHHS  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINIA,

* IPOTHO3UPOBATH MPOIYKTHl XUMHUECKUX PEAKIIMI 110
(dhopmynaM/Ha3BaHUSIM UCXOAHBIX BEIIECTB; OTIPENIETISATh

OpOIIECCOB U HX

BIUAOIIHNEC Ha CMCIICHUC

MCXO/HBIE BemecTBa 1o (opMyJIaM/Ha3BaHUSIM HPOAYKTOB
peakuuu;

* COCTaBJIATh YPaBHEHUS PEAKIIMMA, COOTBETCTBYIOIINX
[10CJIE10BATEIBHOCTH («uenouke») MIpeBpaLIEHUI
HEOPraHMUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

* BBIABIIATH B MpOIECCE  JKCHEPUMEHTa  MPU3HAKH,

CBUCTEILCTBYIOIINE O IPOTEKAHUH XMMHUECKON PEaKIINH;

* IIPUTOTOBJISITH PACTBOPBI C ONPEAEIEHHON MAacCCOBOM J0JIeH
PaCTBOPEHHOTO BEILIECTBA;

* OIIPENEINATh XapaKkTep Cpeanl BOIHBIX PACTBOPOB KUCIOT U
111eJI04€l 110 N3MEHEHHIO OKPAaCKU MHIUKATOPOB;

¢ IPpOBOAUTL Ka4YECTBCHHBIC PCAKIHMHU, IMOATBCPNKIAAIOIINC
HaJIMYMEe B BOJHBIX pPacTBOpPAxX BEIIECTB OTIEIbHBIX KaTHOHOB U
QHHOHOB.

K xonyy 8 knacca yuenuk nonyyum
BO3MONCHOCIb HAYUUMBCA:

* cocmasnames  MOJeKYIApHble U
noiHble  UOHHbIE — YPABHEHUs  No
COKPAWEHHBIM UOHHBIM YPABHEHUIM,

* npuUBOOUMb NpUMepbl peaxkyull,
1nOOMBEPAHCOAIOWUX — CYUIeCTNBOBAHUE
63AUMOCEA3U ~ MeNHCOY  OCHOBHBIMU
Knaccamu HeopeaHu4ecKux euecmas;

* NPOCHO3UPOBAMb  PE3YIbMAambl
6030eticmeus pa3iuyHblX aKkmopos Ha
U3MEHeHUue — CKOpoCmu — XUMUYECKOU
peaxyuu;

* NPOCHO3UPOBAMb PE3VIbMAambl
6030eticmeus pa3iuyHblX akmopos Ha

cmeujenue XUMUYECKO20
pasHogecus.

MHoroo0pa3sue BeuecTs

K koH1y 9 Knacca yueHUK Hay4nuTCs:

* OIpeneNisITh MPUHAAIC)KHOCTh HEOPraHMUYECKUX BEIIECTB K
OJTHOMY W3 H3YYEHHBIX KIJIACCOB/TPYII: METaUIbl U HEMETaJlIbl,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BELIECTB MO UX HAa3BAHUSM;

* ONPEAEIATh BAJEHTHOCTh U CTENEHb OKUCIIEHUS JIEMEHTOB
B BELIECTBAX;

* COCTaBJIATh (DOPMyJIBI HEOPraHUYECKUX COEIUHEHHH IO
BaJICHTHOCTSIM U CTETIEHSAM OKHCIIEHUS 2JIEMEHTOB, a TAKXKE 3apsaaM
MOHOB, YKa3aHHBIM B TaOJIMLE PACTBOPUMOCTH KHUCJIOT, OCHOBaHUH
1 COJICH;

K xonyy 9 knacca yuenuk nonyuum
BO3MONCHOCHb HAYYUMbCAL:

* NPOCHO3UPOBAMb  XUMUYECKUE,
ceolicmea  eewjecme HAa OCHOBE UX
cocmasa u cmpoeHusi;

* NPOCHO3UPOBAMb CNOCOOHOCTb

eeujecniea nposeisims
OKUcCumeilbHvle uaiu
BOCCMAHOBUNIENIbHbLE ceoticmea C
y'-léI’HOM cmeneneti OKUCJIEHUA

2/1eMEHMOE, GXOO}ZWMX 6 e2o cocmas,

* OOBSCHATH 3aKOHOMCPHOCTH U3MCHCHU (1)I/ISI/I‘I€CKI/IX u

® 6blA6TIAMb cyuecmeosarnue




XMMHYECKHUX CBOMCTB MPOCTHIX BEUIECTB (METAJIOB M HEMETAJIIOB)
U UX BBICIIMX OKCUJOB, OOpa30BAHHBIX 3JIEMEHTAMU BTOPOTO U
TPETHEro NEPUOIOB;

* Ha3bIBaTh OOLIME XMMHUUYECKHE CBOMCTBA, XapaKTEpHbIE VIS
IPYIII OKCUOB: KHCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMHUUYECKHE CBOMCTBA, XapaKTCPHBIC IS
KaXJIOTO M3 KIACCOB HEOPraHWYECKUX BEIIECTB: KHUCJIOT,
OCHOBaHHM, COJICH;

* IPUBOJUTH  TMPUMEPHl  pEaKUuil,  MOJITBEPKIAAIOIIUX
XUMUYECKUE CBOMCTBA HEOPTaHMYECKUX BEIIECTB: OKCHJIOB,
KHCJIOT, OCHOBAHHH M COJICH;

* OTIPENIETATh BEIIIECTBO-OKUCIIUTEh u BEIIIECTBO-

BOCCTAHOBUTEJb B OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUAX;
* COCTaBJIATh  OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIA  OajaHc
(751 U3yYEHHBIX PeaKIMii) O MPeII0KEHHBIM CXeMaM PeaKIuii;
* IPOBOJUTH J1aOOpPATOPHBIE OIBITHI, ITOATBEPKAAIOLIHEC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX

2eHEeMUYecKol  83AUMOCBA3U  MeHCOy
gewecmeamu 6  pady:.  Hpocmoe
sewecmeo — OKCUO — 2UOPOKCUO —
CoMb;

*  Xapakmepuzoéamv  0coOble
ceolicmea KOHYEHMPUPOBAHHBIX
CEepHOU U A30MHOU KUCTIOM,

. npusoouUmv
VPABHEeHUUl  peakyuti, aexcawjux 8
OCHOBe  NPOMBIUIIEHHbIX — CNOCOO08
NOLYYeHUs. ammuaka, cepHoll
KUCTIOMDbL, YY2YHA U CIATU,

* onucvlgamv  (usuueckue u
Xumuueckue npoyeccul, AGIAOUUECS
Yacmolo  Kpy2o8opoma  eeuecms 6
npupooe;

*  0pP2aHU306b16AMb, NPOBOOUNIDL

npumepul

BEILIECTB; yueHuuecKue npoeKmul no
* IPOBOAUTH JAOOPATOPHBIE OMBITHl [0 TONYUYEHUIO U UCCIe008AHUIO  CBOLICE  Beujecms,
COOMpAaHHUIO Ta3000pa3HBIX BEIICCTB: BOAOPOJA, KHUCIOPOAA, UMEOWUX  BAJNCHOEe  NPAKMUYECKOe
YIJIEKUCIOro  rasa, aMMHAaKa; COCTABJISITh  YPaBHEHUS 3HAYECHUE.
COOTBETCTBYIOIIUX PEAKIIUH.
YYEBHO - TEMATUYECKHWH IIAH
8 kiacc.
Konuye |B Tom ymcre:
ConepxaHue MpOrpaMMet CTBO TabOpaTopHble  [IPAKTUYECKHUE KOHTPOJIbHBIE
1acOoB OTIBITHI paboThI paboThI
BBenenue 4 2
Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (9 3 1
Tema 2. [IpocThie BemecTBa 6 2 1
Tema 3. CoenHeHHs] XUHMHYECKUX 14 g 1
DJIEMEHTOB
Tema 4. U3MeHeHM s, MPOUCXOsIIIIUE C 12 2 1
BelleCTBAMH
Tema 5. IlpakTuxym 1. [pocreiimme 3 3
OIepAIMH C BEIeCTBOM
Tema 6. PacTBopenne. PacTBopbl. 18 17 1
CBoiicTBa pacTBOPOB 3JIeKTPOJHTOB
Tema 7. Ilpaktuxym 2. CBoiicTBa 1 1
pacTBOpoB ieKTpoauTos (14)
Pezepn 1
68 35 4 5

9 kjaacc




Beenenue. O0mas xapakTepucTuKa 10 11 1
XMMHUYECKHX 2JIEMEHTOB M XUMHYECKHX
peakuuii. [lepuoanyecknii 3aKoH u
[Mepuoanyeckas cucTeMa XUMHYECKUX
naemeHTOB JI. 1. MenaeieeBa

Tema 1. MeTa/Libl 14 8 1
Tema 2. IIpaktuxym 1. CBoiicTBa o 2

METAJLJIOB U UX COeMHEeHUI

Tema 3. HemeTaibl 25 22 1
Tema 4. IlIpakTukym 2. CBoiicTBa 3 3

coeTMHEHUII HEMeTAJLJI0B

Tema 5. O6o0menne 3Hanuii mo xumuu 3a (10 1

Kypc OCHOBHOI mko.bl. IloaroroBka k
rocyJapcTBEeHHOH MTOrOBOH aTTeCTALINU
('HA)

PesepB 4
68 41 5 4

COJAEPKXAHUE YYEBHOI'O ITPEJIMETA

8 kuacce
(2 4 B HEAECIIO, BCETO 68 1)

Beenenue (4 4)

IIpeamer xumun. Bemectsa. [IpeBpanienus Bemects. Poinbs xuMuu B )xu3HY yenoseka. Kparkue cBenenns no
UCTOpUU pa3BUTHs XUMUU. OCHOBOMOJIOKHUKN OT€YECTBEHHON XUMUU. 3HAKH (CUMBOJIbI) XUMHUYECKHX
anemenToB. Tabmuma JI. 1. MenneneeBa. Xumudeckue ¢popmysbl. OTHOCUTENbHASI aTOMHAS! K MOJICKYJISIpHAs
Macchl. MaccoBasi 10J1sl 3JIEMEHTA B COCIMHEHUHN
JemoncTpaumu. 1. Mozenu (mapocrepsxkHeBbie 1 CTioapra— Bpuriieda) pa3innyHbIX MPOCTHIX U CIIOKHBIX BEIIECTB.
2. Konnexnus CTEKIITHHON XUMUYIecKoi mocyabl. 3. Koymekiust MaTepranoB U U3/SIMN U3 HUX Ha OCHOBE ATFOMUHUS.
4. BzaumojeiicTBre MpaMopa ¢ KUCJIOTOH ¥ IOMYyTHEHHE U3BECTKOBOM BOJIEI.
JlabopaTopHbIe ONBITHI.

1. CpaBHEeHHE CBOMCTB TBEP/IBIX KPUCTALUTHIECKHUX BEIIECTB M PACTBOPOB.
2. CpaBHEHHE CKOPOCTH UCTIAPEHHS BOJBI, OEKOJIOHA M STHUIIOBOTO CITUPTA C PHIBTPOBAIBHON OyMaru.
I[IpenMeTHBIE Pe3yabTAThI 00YYeHHS
Yyamuiicst 10JKEH ymem b

*  HCIOJIb30BaTh MPH XapaKTEPUCTUKE BEIIECTB MOHITHS: «aTOM», «MOJIEKYJIa», «XXUMUUYESCKHH DJIEMEHTY,
«XUMUYECKUH 3HAK, WIIA CHMBOID), «BEIIECTBO», KIIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «CBOHCTBA
BEIIECTBY, KXXUMUYCCKUE SBICHUNY, «(DU3HMUECKUE SBICHUD», «KOA(D(OUIIUEHTBI, «UHICKCHD»,
«OTHOCHUTEIIbHASI aTOMHAs MacCcay, «OTHOCUTENIbHAS MOJICKYJISIPHAS Maccay, «MaccoBast OISl SIIEMEHTAy,;

e 3HATh: IPEIMEThI U3yUCHUs €CTCCTBCHHOHAYYHBIX TUCIMILINH, B TOM YHCJIC XUMHUH; XUMHUUECKAE CUMBOJIbI:
Al, Ag, C, Ca, Cl1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U POU3HOIIICHNE;
KJIACCU(UIMPOBATH BEIIECTBA 110 COCTABY HA MTPOCTHIE M CIOXKHBIE; pa3lInvaTh: TeJla U BEIECTBA,
XUMHUYCECKUH 3JIEMEHT U IPOCTOE BEIIECTBO;

*  ONHCHIBaTh: POPMBI CYIIIECTBOBAHUS XUMHUUECKHUX 3JICMEHTOB (CBOOOHBIC aTOMBI, IPOCTHIC BEIIECTBA,
CJIOKHBIE BEIECTBa); TabmuuHyr0 Gopmy [lepronnyeckoil CHCTEMBI XUMUYECKHUX 3JIEMEHTOB; TIOJIOXKCHHE
anemenTa B Tabnuie Jl. Y. MeneneeBa, HCIIONB3Ys MOHSTHS «IEPHO», «TPYIIIIay, «IJIaBHAs MOArPyIIIay,
«1000YHAs OATPYIINa»; CBOWCTBA BEIECTB (TBEPABIX, JKUIKUX, Fa3000pa3HbIX);

e OOBSACHATH CYIIHOCTh XUMHUYCCKUX SBICHUH (C TOUKH 3PECHUSI aTOMHO-MOJICKYJIIPHOTO YUCHHS) U UX
MPUHIUAITHAIBHOE OTIIMYNE OT (DU3MUSCKUX SIBICHU,

*  XapaKTepHu30BaTh: OCHOBHBIE METOMABI N3yUCHHs €CTECTBEHHBIX AVCIUIUINH (HAOMI0IeHNE, SKCIIEPUMEHT,
MOJICTTUPOBAHIE); BEIIECTBO 10 €T0 XUMHUYECKOH (DOpMYyIIe COrIacHO IIaHy: KaYeCTBEHHBIM COCTaB, THII
BemiecTBa (IIPOCTOE WITH CIIOKHOE), KOJTMIECTBEHHBIN COCTaB, OTHOCUTEIIbHAS MOJICKYJIsSIpHAs Macca,
COOTHOIIIEHHE MaCC IIEMEHTOB B BEIIIECTBE, MACCOBBIE JOITH DIIEMEHTOB B BEIIECTBE (IS CIIOKHBIX BEIIECTB);
POITE XUMUH (TIOJIOKUTENBHYIO I OTPUIIATENFHYIO) B )KU3HH YeJIOBEKa, apryMEHTHPOBATh CBOE€ OTHOIICHHE K
3TOH mpobueme;

*  BBIYUCISTH OTHOCUTEIHHYIO MOJICKYJIIPHYIO MacCy BEIIECTBA U MACCOBYIO JIOJIF0 XHMHYECKOTO AJICMCHTA B

COETMHEHMSIX;



* MMpOBOJUTH Ha6J'I}0}_'[eHI/I}I CBOWCTB BCIICCTB U HBJ‘IGHI/If/i, MPOUCXOAAIINX C BCIICCTBAMU,
* CO6J‘I}0I[aTI> IpaBujia TCXHUKHA 0e30macHOCTH Ipu MMpOBCACHUN Ha6J'IIOI[€HI/II7'I u J'Ia60paT0pHI>IX OIIBITOB.
MeTanpeaMeTHble pe3yJbTaThl 00y4eHUs
Yyamuiics T0JKeH ymems.
° OMpeaAciIATh HpO6J'ICMI>I, T. €. YCTaHaBJIMBAaTb HCCOOTBETCTBUEC MCIKY KCJIACMbIM U ILCI;'ICTBI/ITGJII)HI)IM;
* COCTAaBJISATH CIOXKHBIN ITaH TCKCTa,
° BJIAACTb TAKUM BUIAOM HM3JIOKCHUSA TCKCTA, KaK ITIOBECTBOBAHUC, MO PYKOBOACTBOM YUUTCIIA IIPOBOAUTH
HEINOCPEICTBEHHOE HA0II0/ICHHE;
° o pyKOBOJACTBOM YUUTEIA OCI)OpMJ'IﬂTL OTYCT, BI(J'IIO‘{aIOHII/Iﬁ OIIMCaHueC HaGJ'I}O,I[eHI/IH, €ro pe3yJIbTaToB,
BBIBOJIOB;
° HCIIOIB30BaTh TAKOM BH/J MBICJICHHOI'O (I/II[eaJ'II)HOFO) MOZACIIUPOBAHMS, KaK 3HAKOBOC MOACIIMPOBAHUC (Ha
MIpUMepe 3HAKOB XUMUYECKHUX 3JIEMEHTOB, XUMHUIECKHAX (POpMyI);
*  WCTOJB30BaTh TAaKOW BHUJ MAaTEPHAIHLHOTO (IIPEIMETHOTO) MOACIUPOBAHUS, KaK (PH3NIECKOE MOJCITHPOBAHUE
(Ha mpuMepe MOJICIMPOBAHUS aTOMOB M MOJICKYJ);
° MoJIy4aTb XUMHNYCCKYIO I/IH(I)OpMaHI/IIO 13 PA3JIMYHBIX UCTOYHUKOB; OMPEACIATH O0OBEKT M aCIleKT aHaIu3a 1
CHUHTE3a, oNpeACIATD KOMIIOHEHTBI 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHAIN3a U CHUHTC3a,
* OCYHICCTBJIATH KAYECTBEHHOC U KOJIMYCCTBEHHOEC OINMMCAHNE KOMIIOHEHTOB 06’beI(Ta;
M OIpeACIATL OTHOLICHUA 00BeKTa C ApyrumMu 06T>€KT3MI/I; OMpeACIATL CYIICCTBECHHBIC MTPU3HAKU 00BEKTA.

Tema 1. ATOMBbI XUMHYECKHX 3J1eMeHTOB (9 1)
OcHOBHBIE CBEICHUS O CTPOCHUU aTOMOB. COCTaB aTOMHBIX sIIEp: IPOTOHBI K HEUTPOHBI. M30TOTIBI
OnexTpoHbl. CTpOEHUE AMEKTPOHHBIX 000104ek aToMOB 31ieMeHTOB Ne 1 — 20 B Tabnuue /. . Menaeneesa.
MertaunyecKkue 1 HEMETAUTMYECKUE CBOMCTBA AJIEMEHTOB. MI3MEHEHNE CBOMCTB XUMUYECKUX JIEMEHTOB I10
rpynmnam u nepuojaam. MonHas xumuyeckas cBs3b. KoBasieHTHast HEMOJIApHAsk XUMUYECKAs! CBS3b.
DneKTpooTpullaTeIbHOCTh. KOBasieHTHAs ToigpHas XuMudeckas. Merauimueckass XUMHYECKasi CBA3b.
KonTponbnas padota Nel «ATOMBI XUMHUYECKUX SJIEMEHTOBY»
JdemoHcTpanmu.
5. Monenu aTOMOB XMMHUECKUX 3JIEMEHTOB.
6. IMepuoxnueckas cucrema xumMuueckux saementoB J[. M. Menneneesa (pasnuaabie Gopmbr).
JlaGopaTopHble ONbITHI. 3. MoerpoBaHue MPUHIMIIA ACHCTBHS CKAHUPYIOIIETO MUKPOCKOTa. 4. 3rotosieHme
MojieTielt MoJieKysl OMHApHBIX coennHeHu. 5. V3rotoBnenue Mozenu, WUTIOCTPUPYIOIIEH CBOWCTBA METAJUINYECKON
CBSI3H.
IIpeameTnsbie pe3yabTaThl 00yUeHUS
VYyammuiics TOIKEH ymem b.

*  HCIIOJIb30BATh IPU XapaKTEPUCTUKE aTOMOB IOHSTHUS: «IPOTOHY», KHEHTPOH», «AJIEKTPOH», «XUMHUYECKHH
AIIEMEHT», «MACCOBOE YHCIIO», KH30TOID), «IIIEKTPOHHBIN CIIOW», «IHEPreTUIECKUI YPOBEHBY, «IIIEMEHTHI-
MCTAJJIBD», «3JICMCHTBI-HEMETAJIJIbD?; IIPHU XaPAKTCPUCTHUKE BECIICCTB MMOHATUA «MOHHAA CBA3bL), «MOHLI»,
«KOBAJICHTHAS HETIOJISIPHAs! CBA3bY, «KOBAJICHTHAS MOJISPHAS CBSI3bY, «ANIEKTPOOTPULATEIbHOCTEY,
«BaJIEHTHOCTHY, «METAIITMUECKAs CBA3DY;

*  ONHCHIBATH COCTAaB M CTPOEHHE aTOMOB 3JIEMEHTOB C MOPAAKOBEIMU HoMepamu 1—20 B Ileprogmaeckoit
cucteMe xumuueckux anemeHnToB 1. . Menzaeneena;

*  COCTaBIISITH CXEMBI PACIPEACICHHUS 3JIEKTPOHOB MO AJIEKTPOHHBIM CIIOSM B 3JIEKTPOHHOH 000JI0UKE aTOMOB;
CXeMBbI 00pa30BaHUs Pa3HBIX THIIOB XUMUYECKOH CBS3U (MOHHOM, KOBAJCHTHON, METAJUNINIECKOM);

*  OOBSICHATH 3aKOHOMEPHOCTH NU3MEHEHUS CBOMCTB XUMHUUECKUX HJIEMEHTOB (3apsA0B sIEp aTOMOB, YUCIa
3JIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3aMOJIHIEMBIX SJIEKTPOHHBIX CJIOEB, paJnyC aToMa,
AJIEKTPOOTPULIATEIHHOCTh, METAIUITMYECKNE ¥ HEMETAUTHYECKHE CBONCTBA) B IIEPHOJIaX M IPyIax (TJIaBHBIX
noarpymmax) Ilepuogmaeckoii cucteMbl XuMudeckux deMeHToB J[. Y. MenaeneeBa ¢ TOUKH 3peHUAS TCOPHUH
CTPOCHHUS aTOMa;

° CpaBHUBAThH CBOMCTBA aTOMOB XMMHUYECKUX OJICMCHTOB, HAXOAAIIUXCA B OJHOM TIEPUOJEC NI riIaBHOM
noarpynmne [leproamyaeckoii cuctemMpl XuMudeckux >nemMedToB J[. 1. MenzaeneeBa (3apsAaoB saep aTOMOB,
Yrcia 3JIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM CJI0€, YMCIIO 3aMOJIHAEMbIX 3JIEKTPOHHBIX CJIOEB, PaIUyC aToMa,
ANIEKTPOOTPULATEIBHOCTh, METAJUINYECKHE I HEMETAIUTMYECKHIE CBOHCTBA);

*  JaBaTh XapaKTEpUCTUKY XMMUYECKUX JIEMEHTOB I10 UX MOJ0KeHHI0 B [lepuoanueckoii cucteMe XUMHUECKUX
anemenToB [I. V. MenneneeBa (XUMUUECKUH 3HAK, MTOPSAKOBBIH HOMED, IEPHO, TPYIINA, IOATPYIINa,
OTHOCHUTEJIbHAS aTOMHAS Macca, CTPOCHHE aToMa — 3apsif SApa, YUCIIO IPOTOHOB M HEWTPOHOB B siApe, o01iee
YHCJIO0 3JIEKTPOHOB, PACIPEIEICHUE NIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SIM); ONPENEIIATh TUIl XUMUIECKO
CBSI3U 110 (popMyJie BEIIECTBA; IPUBOAUTH IIPUMEPHI BEIIECTB C PA3HBIMU THUIIAMH XUMHUECKON CBSI3H;

*  XapaKTepHu30BaTh MEXaHU3MbI 0Opa30BaHUs KOBAICHTHOU CBS3M (OOMEHHBII), HIOHHOU CBSI3H, METAITUIECKON
CBSI3H;

*  YCTaHaBJIMBATh IPUUYMHHO-CIIEICTBEHHBIC CBS3M: COCTAB BEIIECTBA — THUIl XUMHUECKON CBSI3H;

*  COCTaBIATH (YOPMYIBI OMHAPHBIX COEANHEHUH 110 BaJICHTHOCTH;



*  HaxXOJUTb BAIEHTHOCTH 3JIEMEHTOB 10 opMyJie ONHAPHOTO COCTUHEHHUSL.
MeTtanpeaMeTHBbIe pe3yabTaThl 00yUeHH
VYyamuiics T0MKeH yMenbl.
*  ¢dopMynHpoOBaTh THIIOTE3Y MO PELICHUIO MPOOJIEM; COCTABNIATH IUIAH BHIMOJIHEHUS Y4eOHOH 3a/1auu, peleHHs
mpo0JeM TBOPUECKOTO M MMOUCKOBOTO XapaKTepa, BHITOIHEHHS IPOEKTa COBMECTHO C YUUTEIEM;
*  COCTaBIATh TE3UCHI TEKCTA;
*  BIAJETh TAKUM BUJIOM M3JIOKEHHS TEKCTA, KaK OMUCAHUE; UCTIONB30BATh TAKOW BHJ MBICIIEHHOTO (MI€alIbHOTO)
MOJICJINPOBAHMS, KaK 3HAKOBOE MOJCIHPOBaHUE (Ha IPUMEPE COCTABICHUS CXeM 00pa30BaHUsI XUMHUECKON
CBSI3N);
*  HCIIOJIb30BAaTh TAKOH BHUJ MaTEpUAIbHOIO (IIPEIMETHOI0) MOJCIMPOBAHNS, KAK aHAJIOTOBOE MOJICIMPOBAHNE;
*  HCIOJIb30BAaTh TAKOH BH] MaTepUAILHOTO (IIPEIMETHOr0) MOJCIMPOBAaHHUs, KaK (pr3ndeckoe MOJICINPOBAHNE
(Ha mpuMepe MoJesIeit CTPOCHHS AaTOMOB);
*  OIpenensiTh 00BEKThl CPABHEHUS U aCIIEKT CPABHEHUSI OOBEKTOB; BBIIIOIHATH HEIIOJIHOE OAHOIMHENHHOE
CPaBHEHUE;
*  BBINOJHATH HETOJHOE KOMIUIEKCHOE CPaBHEHHUE; BBITIOIHATH MOJHOE OAHOJIMHEHHOE CpaBHEHHE.

Tema 2. IIpoctsie BemecTsa (6 4)
[Ipoctrie BemecTBa-MeTawibl [IpocThie BelecTBa-HEMETAIIIIbI, UX CPAaBHEHUE C METAITIaMU. AJUIOTPOIIHSL.
KonnuecTtBo BemecTBa. MossipHbIil 00beM ra3000pa3HbIX BelecT.B Pelienue 3aa4 ¢ HCIOIb30BaHHEM
MOHATHIA «KOJIMYECTBO BEIIESCTBAY, «ITOCTOSIHHAS ABOTAIPOY, «KMOJISIPHASI MACCa, «MOJIIPHBIA 00BEM T'a30B»
KonTponbnas padota No2 «IIpocTsie BemecTBay.
JdemoHcTpanmu.
7. [MTonyyenue o030Ha.
8.00pas3mbl 0eoro u ceporo 0J0Ba, 6eIoro U KpacHoro ¢ocdopa.
9. HekoTopsie MeTaTbl 1 HEMETAIUTBI C KOJTMYECTBOM BerecTBa 1 Moiib. MoMspHBIH 00beM ra3000pa3HbIX
BEIIIECTB.
JlabGopaTopHble ONBITHI.
6. O3HakoMIIEHHE C KOJUICKIIMEH METaIIOB.
7. O3HaKOMIIEHHE C KOJUICKIIMEH HEMETAJIJIOB.
IIpeameTnsbie pe3yabTaThl 00yUeHUS
Yyamuiics T0JKeH ymems:
° HCIIOJIB30BAaTh IIPU XAPAKTCPUCTUKE BCUICCTB IMMOHATHA: «MCTAJUIBD, «KINIACTUYHOCTL», KTCIJIOIIPOBOJHOCTL),
«QIIEKTPOIPOBOAHOCTEY, KHEMETAILIBIY, «aJUIOTPOITUS, «AIUIOTPOIIHBIC BUIOM3MECHEHHS, HITH
MO (UK,
*  ONHCHIBATH TOJIOKEHUE DIIEMEHTOB-METAJUIOB U 2JIEMEHTOB- HeMeTaioB B [leproandeckoit cucreme
xumudeckux demenToB J[. 1. Menneneena;
*  KJIaCCU(HIUPOBATH IPOCTHIEC BEIIECTBA HA METAJLIBI M HEMETAJUIBI, SJIEMEHTHI;
*  ONpeneNsTh NPHHAIICKHOCTh HEOPIraHMYECKUX BEIIECTB K OJJHOMY U3 H3YYEHHBIX KJIACCOB — METAJUTBI U
HEMETAaJUIbI;
° OOKa3bIBaTb OTHOCUTCIIBHOCTE ACJICHUA ITPOCTHIX BEIIECCTB HA METAJIJIbBI U HEMETAJLIIbI;
*  XapakTepusoBaTh o0mmue Gpru3ndeckne CBOMCTBa METAIJIOB; YCTaHABIMBATH IPUUYUHHO-CIICICTBEHHBIE CBSA3H
MEX]y CTPOCHHEM aToMa U XUMHYECKOH CBA3BIO B POCTHIX BELIECTBAX — METAJUIaX U HEMETaJllaxX;
*  OOBSICHATH MHOT'OOOpa3He MPOCTHIX BEMIECTB TAKUM (PAKTOPOM, KaK ajuIoTPOITHS;
*  OIMCHIBATH CBOWMCTBA BEIIECTB (Ha MPUMEPaX MPOCTHIX BELUIECTB —- METAIJIOB U HEMETAIIJIOB);
* co0moaaTh npaBuiia TEXHUKU 0€30MaCHOCTH IpH MPOBEACHUH HAOIIOIEHUH U Ta00PaTOPHBIX OIBITOB;
*  WCIOJIL30BATh NP PEIICHUN PACUETHBIX 3a/1a4 MMOHSATHS: «KOJIHYECTBO BEIIECTBAY», «MOJIbY, «IIOCTOSHHAS
ABOTaJIpO», «KMOJISIPHASI MACCay», «MOIISIPHBINA 00BEM Ta30B», KHOPMAIBHBIC YCIOBHS»;
*  TPOBOAMTH PACUETHI C UCTIONB30BAHNUEM MOHATHHA: «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJIIPHBIHA
00BEM Ta30B», «IIOCTOSTHHAS ABOTAIPOY.
MeTanpenMeTHbIe pe3yJibTAThl 00y4eHNs
VYyamuiicst TOJKEH yMemby:
*  COCTaBIATH KOHCIIEKT TEKCTa;
*  CaMOCTOSITEJIFHO HCIOJIb30BAaTh HEMTOCPEACTBEHHOE HAOIIOJCHUE; CAMOCTOSTEIBHO OOPMIIATE OTYET,
BKJTIOYAIOLINN ONMCaHNE HAOIIOACHUS, €ro pe3yIbTaTOB, BEIBOJOB;
*  BBINOJHATH MTOJTHOE KOMIUIEKCHOE CPaBHEHHE; BBIIOIHATH CPABHEHHUE 110 aHAJIOTHH.

Tema 3. CoennneHust XuMu4yeckux djieMeHTon (144)
Crenenp okucieHus. OCHOBBI HOMEHKJIATyphl OMHapHbBIX coennHeHHid. Oxcuasl OcHoBaHusA. KuCIOTHI
Conm Kak MPOM3BOJHBIC KUCIOT W OCHOBaHUW. . AMOpGHBIE W KPHUCTAUIMYECKHE BelmiecTBa. UucThie
BeIlIeCTBa U cMecu. MaccoBasi 1 00beMHast 01 KOMIIOHEHTOB B cMecH. PacueTsl, CBS3aHHBIE C IOHATHEM
«moist». O0o01IeHre U cucTemMaTu3alus 3HaHui 1o reme «CoeTuHEeHUS! XUMUYECKUX 3JIEMEHTOBY.



Kontponbnas padota Ne3 «CoeTMHEHHUS XUMHUYECKUX SJIEMEHTOB)Y
JdemoHcTpanmu.

10. OOpa3ibl OKCUIO0B, KUCIIOT, OCHOBAaHUH ¥ COJICH.

11. Moaenu KpUCTAJUTMYECKHUX PEIIETOK XJIOpH/Ia HATPHs, anMasa, okcuna yriepoaa (1V).
12. Kucl0THO-IIEIOYHbIE MHINKATOPHI, U3BMEHEHUE UX OKPACKHU B Pa3IMUHBIX CPE/IaX.

13. VYHuBepcalbHBIN HHIUKATOP U U3MECHEHHUE €T0 OKPACKU B PA3JIMYHBIX CPEaX.

14. Ixama pH.

JlabopaTopHble ONBITHI.
8. O3HaKOMIICHHE C KOJUIEKIUEH OKCUIOB.
9. O3HakOMJIEHHE CO CBOMCTBAMH aMMUAKa.

10.
11.
12.
13.
14.

KauecTBenHas peakiys Ha yIJI€KHUCIIbIA ras.

Onpenenenne PH pacTBOPOB KUCIOTHI, IISIOYU U BOJBI.

Onpenenenne PH JIMMOHHOTO U S0JIOYHOTO COKOB Ha Cpe3e IUIOJIOB.

O3HaKOMIIEHHE C KOJUIEKIIHEH COJIei.

O3HAKOMIICHHE ¢ KOJUICKIIMEH BEIIECTB ¢ Pa3HBIM THIIOM KPHUCTaUTMIECKOHN pemeTKH. M3roToBieHne MoIemneit

KPUCTAJUTMYECKUX PEILIETOK.

15. O3znakomyeHHe ¢ 00pa3IoM TOPHOH MOPOIBL.
IIpeameTHbIe pe3yabTaThl 00yUeHUs
Yyamuiics ToMmKeH ymens:

HCIONB30BaTh MIPU XapaKTEPUCTHKE BEIIECTB ITOHATHUS: «CTEIEHb OKHCICHUS», «BAJIEHTHOCTDY, KOKCHIBI»,
«OCHOBAHUS», (IIETOUN», «KAYECTBEHHAS PEAKLUI», KAHIUKATOPY», «KUCIOTBL), KKUCIOPOACOACPIKAIINE
KHCJIOTBI», «OECKUCIOPOTHBIE KHCIOTBIY, KUCIIOTHAS CPElay, «IIeIOYHas Cpeaay, «HeUTpanbHas cpenay,
«ukana pH», «conmy, «aMopQHbIe BEIIECTBa», «KPUCTALUTHYECKUE BEIIECTBAY», «KPUCTAJITUIECKAs PEIIETKay,
«MOHHAs KPUCTAJUTMUECKAs PEIICTKay, «aTOMHAasi KPUCTAJUTMUECKAs! PELIETKay, «MOJIEKYJIIpHAs
KpUCTAJUTMUECKAs pelIeTKa», «MEeTaJUIMYecKas KpUCTAIIINYECKas PEeIeTKay, «CMECH;

KJaccu(UIMPOBaTh CI0KHBIE HEOPIraHUYECKUE BELIECTBA 110 COCTABY HA OKCHIIBI, OCHOBAHHMS, KUCIOTHI U
COJIM; OCHOBAHUSI, KUCIOTHI U COJIM IO PACTBOPUMOCTH B BOJIE; KUCIIOTHI II0 OCHOBHOCTH U COAEPKAHHIO
KHCJIOPO/a,;

OTIpEeETIATH MPUHA/IEKHOCTh HEOPTaHUYECKHUX BEIIECTB K OJHOMY U3 U3YUYEHHBIX KJIacCOB (OKCH/IBI, JIETydHe
BOJIOPOJIHBIE COETUHEHUS], OCHOBAHUS, KMCJIOTBI, COJIN) IO GOpMYyIIE;

OIMCBIBATH CBOMCTBA OTAENBHBIX NPEACTAaBUTEIEH OKCHIOB (Ha IPUMEPE BOABI, YIJIEKUCIIOTO ra3a, HeraleHou
W3BECTH), TETYYHX BOJOPOIHBIX COEAMHEHNH (Ha pUMEpPE XJIOPOBOJOPO/Ia M aMMHUaKa), OCHOBaHUi (Ha
MIpUMepe TUAPOKCUIOB HATPHS, KaJTUS M KaJIbIUs ), KUCJIOT (Ha MpUMepe CEPHOI KUCIOTHI) U cosei (Ha
MIpUMepe XJIOPH]T HATPHsl, KapOoHaTa KalbIus, pocdaTa KabIus);

OTIPEETIATH BAJICHTHOCTD U CTETIEHb OKHCIICHHS 3JIEMEHTOB B BEILI[ECTBAX;

COCTaBIISATH (POPMYJIBI OKCUJIOB, OCHOBAHUH, KUCIIOT U COJIEH 10 MITICHTHOCTSIM U CTETNICHSIM OKHCIICHUSI
3JIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIMIE PACTBOPUMOCTHU KUCIIOT, OCHOBaHUHN U COJICH;
COCTaBJISITh HA3BaHUSI OKCHIIOB, OCHOBAaHHM, KMCJIOT U COJIEH; CPAaBHUBATH BaJICHTHOCTH U CTEIIEHb OKHUCIICHUS,;
OKCH/IbI, OCHOBaHUa, KMCJIOTHI U COJIH 110 COCTaBY;

HCTIONB30BaTh TaOJIMIly PACTBOPHUMOCTH JIJIsl OTIPEIENICHHS pac- MIOPUMOCTH BEILECTB;

yCTaHAaBIUBATh T€HETHYECKYIO CBA3b MEXY OKCHIOM U THAPOKCHIOM M HA000POT; NPUUUHHOCIIECTBEHHbIE
CBSI3M ME)XJIy CTPOEHUEM aTOMa, XHMUYECKOW CBA3BIO U TUIIOM KPHUCTAJUTMIECKON PEIIETKH XUMHYECKUX
COCIUHCHMUIA,

XapaKTepU30BaTh aTOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE METAININYECKHE KPUCTAIUINYECKUE PEILIETKU; CPEIY
pacTBopa ¢ MOMOIIBI0 KAl PH;

MIPUBOJUTH IPHUMEPHI BEIIECTB C Pa3HBIMH TUIIAMH KPHUCTAIIIIMYECKOM PEIIeTKH;

MPOBOJUTDH HAOMIOCHHUS 32 CBOMCTBAMH BEIIECTB U SIBICHUSMH, IPOUCXOISIINMHE C BEIIECTBAMH;

co0JroaTh npaBuiia TEXHUKU 0€30IIacCHOCTH MPY POBEACHNUHN HAOIIOACHUI 1 OIBITOB;

WCCIIEIOBATh CPEy PACcTBOpPA C TIOMOIIBI0 HHANKATOPOB; 3KCIIEPUMEHTAIBHO Pa3INdaTh KACIOTHI U MIEIO0YH,
MOJIB3YSICh HHIUKATOPaMHU;

HCIIOJIb30BaTh NP PEILICHUH PaCUETHBIX 334 MOHATHUS «Macco- Has A0S SJIEMEHTA B BELIECTBE), «MaccoBas
JI0JIs1 PACTBOPEHHOTO BEILECTBA», «00BEMHAas 10JIs ITa3000pa3HOI0O BELECTBAY;

IIPOBOJUTH PACUETHI C UCIIOJIb30BAaHUEM IOHATUIN «MaccoBas A0JI JIEMEHTA B BEIIECTBE», «MaccoBasi 10JIs
PacTBOPEHHOTO BELIECTBAY, «00bEMHAst OIS Ta3000pa3HOTO BEIIECTBAY.

MeTaHpCI[MeTHI:IC PE3YJIbTAThI O6y‘l€HI/ISI

VYyamuiics ToMKeH ymem b

COCTaBJISATh Ha OCHOBE TEKCTa TaOJIMIIBI, B TOM YHCIIE C TpUMEeHe- 11 HeM cpeacts U KT;

[IOJT PYKOBOJICTBOM YUHUTEJNS ITPOBOJANUTH OTIOCPEIOBAHHOE HAOIIOICHIIE;

[IOJT PYKOBOJICTBOM YUUTENS OPOPMIIATH OTUET, BKIIOYAIOIINN ONMCAaHNE SKCIIEPUMEHTA, €r0 Pe3yIbTaToB,
BBIBOJIOB;

OCYIIECTBIIATh HHAYKTUBHOE 0000IIeHUE (0T SAMHUYHOTO JOCTOBEPHOTO K O0IIEMY BEPOSTHOCTHOMY), T. €.
OTIpEIEIATE OOIIHE CYIIECTBEHHBIC TPU3HAKY IBYX U 0oJiee 00BEKTOB U (PUKCHPOBATH UX B (JOPME TTOHSITHS



WM CYXKJICHUS,

*  OCYWIECTBITDH ACAYKTUBHOE 00001IeHNE (I0BEICHHE €IMHIY- , HOTO IOCTOBEPHOTO O] 0011Iee
JIOCTOBEPHOE), T. €. aKTyaJIM3UPOBATh NOHATUE WU CYKJICHUE, U OTOXKJECTBISATh C HUIM COOTBETCTBYIOIIIHC
CYIIECTBEHHBIC IPU3HAKHU OJTHOTO WK OoJiee 00BEKTOB; OMPECIATh ACTIEKT KIIAaCCU(DUKAINH; OCYIECTBISITh
KJTacCH(PUKAITHIO;

*  3HATH U KCIIOJIb30BaTh PAa3IUYHbIC (POPMBI MPEICTABICHUS KIacCCH(PHUKAIIHH.

Tema 4. U3meHenus1, mponcxoasimue ¢ Bemecreamu (12 1)
®usnueckue sBiaeHus. Paznenenue cmeceid. XMMHUYECKHE SABJICHUS. Y CIIOBUS U IIPU3HAKU IIPOTEKaHUSA
XUMHUYECKUX PEAKLIUN. 3aKOH COXPAaHEHUsSI MacChl BEIECTB. XUMUYECKHUE ypaBHEHUs. PacueTsl o xu-
MHYECKUM ypaBHEHUAM. Peakuuu pasiioxenus. IIoHsTHE O CKOPOCTH XUMHYECKON PEAKIIUK U KaTaJIn-
3aTtopax.
Peaknun coennnenus. Lienouku nepexonos. Peaknuu 3amenenus. P akTHBHOCTH METaJIOB.
Peakiiun oomena. [IpaBuiio beptosie . Turbl XuMHUYECKUX peakIuii Ha MpuMepe CBOMCTB BOIbI. [ToHsATHE O
runponuse. Kourponbnas padorta Ne 4 «M3MeHeHMsI, TPOUCXOSIINE C BEIIECTBAMM
JdeMoHcTpanum.
15. [Tpumeps! pu3HUECKUX SBJICHUN: a) TUIaBJIeHUE TapaduHa; 6) BO3TOHKA MO/Ia MITH OEH30MHOM
KHCIIOTHI; B) pACTBOPEHHUE OKPAIICHHBIX COJel; T) Au(dy3usl TyIIUCTHIX BEIIECTB C TOpsIen
JIAMIIOYKY HaKaJIUBaHUSI.
16. ITpumepbl xumudeckux siienuid: 1) ropenune maruus, pocdopa; 0) B3auMoACHCTBHE CONTHON

KHCJIO- ThI C MPaMOPOM HJIH MeJIOM; B) nostyueHue ruapokcuaa meau (11);
I) pacTBOpeHHE OTYYEHHOTO IHIPOKCHIA B KUCIOTAX; 1) B3aumoercTeue okcuaa meau (1) ¢ ceproi
KHCIIOTOM MpY HArpeBaHUU; C) PA3I0KEHHUE IepMaHraHaTa Kallus; ) pa3ioKeHHe MepoKCHaa BOJAOPOa C
MOMOIIIBIO JMOKCH/Ia MapraHila M KaTanxas3bl KapTodess uil MOPKOBH; 3) B3aMMO/ICHCTBHE Pa30aBICHHbIX
KHUCJIOT C METAJJIAMHU.
JlaGopaTopHbIe ONBITHI.
16. IIpokanuBaHue MeIU B IJIAMEHU CIIUPTOBKH.
17. 3amerenue Meau B pactBope xiopuaa meau (1) sxeneszom.
IIpeaMeTHbIE pe3ybTaThl 00y4eHHU s
VYyammuiics TOIDKEH ymem b.

*  HCIIOJIB30BaTh MPH XaPAKTEPUCTUKE BELIECTB MOHATHUS: «AUCTUIULILIMSNY, «IIEPETOHKA, «KPUCTAIUTU3ALIUS,
«BBITIAPUBAHKEY, «QUIBTPOBAHHE, «BO3TOHKA, MU CyOIMMAIUs», OTCTAUBAHUEY, KIIEHTPU(QYTHPOBAHNEY,
«XUMHUYECKasi PEAKIUI», «XUMHYECKOE YPABHEHHEY, «PEAKIIUH COSMHEHUSD, «PEAKIIHN PA3TIOKSHUS»,
«peakuu 0OMeHay, «PeaKIuy 3aMEIICHUS, «PEAKI[MN HeUTPATH3AIINY, «IK- FOTEPMUIECKHE PEAKIIAI»,
«IHIOTEPMUYECKHE PEAKIIUIY, «PEAKIIHN TOPEHHUS», «KATAIN3aTOPbD», «PEPMEHTBI», «OOPATHMBIC PEAKIIUI»,
«HEoOpaTUMBbIE PEAKIINI», KKAaTATUTHYECKUE PEAKIIHN, * TIeKaTATUTHYSCKUE PEAKIIUN, «Psi] aKTUBHOCTH
METAJLIOBY, «THIPOIIU3Y;

*  YCTaHaBJIMBATh IPUYMHHO-CIICICTBEHHbIC CBSA3U MKy (PU3HUYECKUMHU CBOMCTBAMH BELIECTB H CIIOCOOOM
paszeneHus: cMecei;

° OOBSICHSITH 3aKOH COXpaHC€HHA MacCChl BEIIECTB C TOYKU 3PECHUSA aTOMHO-MOJICKYJIAPHOI'0 YUCHUA,

*  COCTaBIISTh YPaBHCHUSI XUMUYECKUX PEAKIMI HAa OCHOBE 3aKOHA COXPAHEHUS MACChI BEIIECTB;

*  ONHCHIBAThH PEAKIIMHU C TOMOMIBIO €CTECTBEHHOTO (PYCCKOT0 MIIM POAHOTO) A3BIKA U SI3bIKA XUMUH,

° KHaCCI/I(bI/IIH/IpOBaTI) XUMHYCCKHUE PCAKINHU 10 YHUCITY U COCTaBy UCXOJHBIX BEUICCTB U ITPOJAYKTOB pCaKIINU,
TerIoBoMY 3(h(heKTy; HAlpPaBICHHUIO IPOTEKAHUS PEAKIMH; YIaCTHIO KaTalln3aTopa;

*  HCIIOJNB30BaTh TAOIUILy PACTBOPUMOCTH IS OIPEIEICHNS BO3MOXHOCTH NIPOTEKAHHS PeaKIiii oOMeHa;
BHeKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaprDKeHHfI (aKTI/IBHOCTI/I) MCTaJIJIOB 1A ONIPEACIICHUSA BO3SMOXKXHOCTH
NPOTEKaHUs PEaKLUi MKy METaJllaMUd M BOJJHBIMHU pacTBOpa-

* MU KHCJOT | COJIEH;

° Ha6HI—OJIaTI) 1 OIMUCBIBATD NMPHU3HAKH U YCJIOBUA TCUCHUA XUMUUYCCKUX peaKqu/'I, J€JIaTh BBIBOJAbI HA OCHOBAHHH
aHaJIN3a HaOTIOAEHUH 32 SKCIIEPUMEHTOM;

*  IPOBOAUTH PACUCTHI IO XMMUYESCKUM YPaBHECHHSIM Ha HAXOXKJICHHUE KOJIMYESCTBA, MACChl WM 00beMa MPOIyKTa
PEaKIMH 110 KOJIMYECTBY, MacCce WM 00bEMY HCXOTHOTO BEIIECTBA; C HCIIOJIB30BAHMEM ITOHATHS «IOJIs», KOT/Ia
HCXOJIHOE BELIECTBO IAaHO B BUJIE PACTBOPA C 33laHHOI MacCOBOH J0JIel pACTBOPEHHOTO BEIECTBA HIIH
COJZICP>KUT ONPEICTICHHYIO JIOMI0 IIPUMECEH.

MeTtanpeaMeTHbIe pe3yJbTaThl 00yYeHHs!
VYyamuiics T0omKeH yMems:

*  COCTaBIISTH HA OCHOBE TEKCTA CXEMBI, B TOM 4ucie ¢ npumenenueM cpeacts UKT;

*  CaMOCTOSITENIBHO O(OPMIISTH OTUET, BKIFOUYAIOIINI ONMCAHNE SKCIIEPUMEHTA, €r0 PE3yJIbTaTOB, BEIBOJIOB,;

*  WCHOJIB30BaTh TAaKOH BUJ MBICICHHOTO (MI€aTbHOT0) MOACIUPOBAHUS, KAK 3HAKOBOE MOJICTIMPOBaHUE (HA
MIpUMepe YPaBHEHUN XUMUYECKUX PEAKIHUi);



«  pasnauyath 00beM U COJCPIKaHUE MOHATHIA, Pa3IHUaTh POJAOBOE U BUIOBOEC MOHSTHS; OCYIICCTBIIAThH
POIOBHIOBOE ONPENICIICHNUE TOHATHIA.

Tema 5. Ilpaxktukym 1. [Ipocreiimue onepanuu ¢ Bemecrsom (3 4)
1. TlpaBmia TeXHWKH 0€30MMACHOCTH IpH paboTe B XMMHIEeCKOM kabunete. IIprembl oOpamieHus ¢ 1abopaTOpHBIM
000pyIOBaHNEM W HarpeBaTeIbHBIMU PUOOpaMu
2. llpu3Haky XUMHYECKHX PEaKIHH.
3. IlpuroToBinenue pacTBOpa caxapa U pacyeT ero MacCOBOM JIOJIU B PacTBOPE.
IIpenmeTHbIE pe3yabTaThl 00yUYeHHSA
VYyamuiicst TOJKEH yMemby:
+ oOpamarscs ¢ 1abopaTopHBIM 000PYIOBAaHUEM M HATPEBATEIHHBIMU ITPHOOPAMU B COOTBETCTBUH C MPABUIIAMU
TEXHUKH 0€30I1aCHOCTH;
*  BBINOJHATH NPOCTEHIIHE TPpUEMBI paboThI ¢ Ta00PaTOPHBIM 000PYAOBAaHHEM: JIAOOPATOPHBIM IITATHBOM;
CIIUPTOBKO;
*  HaOIIOJATh 32 CBOMCTBAMH BEIIECTB U SBICHHUSAMH, TIPOUCXOSAIINMH C BEIIECTBAMU;
*  OMHCHIBAaTh XUMHYECKUN IKCTIEPUMEHT C TIOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO HIIM POJTHOTO) SI3bIKA U A3BIKA
XUMUU;
e JIeNaTh BRIBOIBI IO PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA,;
*  TOTOBUTb PACTBOPHI C ONPEAEICHHON MacCOBOM A0JIEH paCTBOPEHHOI'O BEILIECTBA;
*  TPUTOTOBUTH PACTBOP U PACCUMTATh MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEILIECTBA.
MeranpeaMeTHbIe pe3yIbTaThl 00ydIeHHsI
*  VYyammiics TOIKEH YMem b.
*  CaMOCTOSITENTFHO MCIOJB30BATh OMIOCPEIOBAHHOE HAOIOICHHE.

Tema 6. PactBopenue. PactBopbl. CBOMCTBAa PacTBOPOB 3JIeKTPOJIUTOB (18 u)

PactBopenue kak pusuko-xumudeckuit mporecc. PactBopuMocTs. TUIBI pacTBOPOB . DJACKTPOIUTHYECKAS
nuccornuaiusi. OCHOBHBIC MOJIOKEHHS TEOPUU IIICKTPOIUTHUECKOM nucconnanuu. oHHbIe ypaBHEHUS
peaknuii . Kucnotsl: knmaccudukaius u cBoiicTBa B cBeTe. OCHOBaHUS: KiIacCU(PHUKAIUSI U CBOWCTBA B CBETE
TOJ1 . Oxcunpr: knaccudukarus u cBoiicta. Conu: kinaccudukaius u cBoiictsa B ceete TO/l. ['eneTnueckas
CBs3b MEXAY KJIaCCaMU HEOPTaHUYECKUX BEILIECTB.
Kontponbnas padota Ne4 «PactBopenue. PactBopsl. CBoICTBa pacTBOPOB AIEKTPoIUTOB» Kinaccudukarus
XUMHUYECKUX peakiuuil. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiini. CBOMCTBA N3YUEHHBIX KJIACCOB
BEIIIECTB B CBETE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JdemMoHcTpanuu.

17. HcnplTaHue BEIIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOIHOCTD,

18. 3aBHUCHMOCTB DIIEKTPONPOBOTHOCTH YKCYCHOM KHCIOTHI OT KOHIICHTPAIHH.

19. IBmwxeHue OKpalIeHHBIX HOHOB B 3JIEKTPUIECKOM IIOJIE.

20. BszauMozelCTBHE IIMHKA C CEPOM, COAHON KucnoTol, xiaopuaom meau (11).

21. Topenue maruus.

22. B3saumopeiicTBuE XJIOPHOH U CEPOBOAOPOIHON BOJBI.
JlaGopaTopHbIe ONBITHI.
18. B3zaumoneiicTBUE pacTBOPOB XJIOPH/IA HATPUS M HATpATa cepedpa.
19. T[lony4eHue HEPACTBOPUMOTO THIPOKCHIA U B3AUMOJICHCTBHE €TO C KHCIOTaMH.
20. BsaumMoneHcCTBHE KUCIOT C OCHOBAHUSMH.
21. BsauMoneHCTBHE KHCIIOT C OKCHJAMH METaJIJIOB.
22. BsaumopeilicTBHE KUCIIOT C METAJJIAMH.
23. BzaumojelicTBHE KUCIIOT C COJISIMHU.
24. BsaumopencTBUE LIEIOYEH,C KUCIOTAMH.
25. BzaumopelicTBHe 1IeNOYeH ¢ OKCHJIaMH HeMETaJUTOB. B3anMoielicTBre menoueit ¢ coysiMu.
27. TlomyueHHe M CBOWCTBA HEPACTBOPHMBIX OCHOBAHHH.
28. BzammopelcTBHE OCHOBHBIX OKCHJIOB C KUCJIOTaMH.
29. B3saummogeiicTBHE OCHOBHBIX OKCHIOB C BOJOM.
30. BsammopeiicTBHE KUCIOTHBIX OKCHIIOB C IEIIOYAMH.
31. B3zaumopeicTBHE KHUCIOTHBIX OKCUIOB C BOIOM.
32. BzaumojelcTBHE COJCH | KUCTOTaMH.
33. BsammopeiicTBue coseil ¢ meIovamu.
34. BsammopeiicTBHe coueil ¢ COsIMU.
35. BzaumopelcTBHE PacTBOPOB COJICH C METaJJIaMH.
IIpenMeTHbIe pe3yJbTaThl 00y4YeHHUS
VYuamuiics TODKEH ymem b.

*  HCIOJIb30BAaTh NpPU XapaKTEPUCTHKE MPEBPALICHUN BEUIECTB MOHHU ILIS: «PACTBOPY», «IJICKTPOIUTHUECKAS



JUCCOIUAITUSY, <«OQIEKTPOJIUTHD, «HEIJICKTPOJIUTHD), «CTEMEHb TUCCOIMAIUNY, «CHJIBHBIC DJICKTPOIUTHD,
«cnabble AIEKTPOIUTHD, «KATHOHBD», «aHUOHBI», «KHUCIOTEHD), «OCHOBAHHS», «COJW», «AOHHBIC PEaKIUN»,
«HECOJIe00pa3yIoNIe OKCHIBD), «COJIe00pa3yIoNIue OKCUABD, OCHOBHBIC OKCHIBD), «KUCIOTHBIC OKCHIBD»,
«CpeTHUE COJIM», «KHUCJIBIE COJIM», «OCHOBHBIC COJH», «TCHETHYCCKHH pAI», «OKHUCIUTEIHBHO-
BOCCTaHOBUTEJBHBIC PEAKIIUNY, KOKUCIUTEIbY, «BOCCTAHOBUTEIbY, OKHUCICHUEY, «BOCCTAHOBIICHUECY,
OTIMCHIBATh PACTBOPECHHE KaK (HU3MKO-XUMHUUYCCKAHW TPOIECC; HIUTIOCTPHUPOBATH INpHUMEpaMd OCHOBHEIC
MOJIOJKEHUsT Teopuu dMek- 1IlomuTiaeckoit qucconuanim; reHeTHYecKyl0 B3aMMOCBSI3b MEXKIY HelleCTBaMu
(mpocToe BeuecTBO — OKCHJ — THAPOKCU — COJIb);

XapaKTepU30BaTh OOIIMEe XMMUYCCKUE CBOHCTBA KHUCIOTHBIX |l OCHOBHBIX OKCHIOB, KHUCJIOT, OCHOBAaHUH U
COJIEW € MO3ULUN TEOPUU ANEKTPOIUTUUECKON TUCCOLMALMH; CYLIHOCTh 3JEKTPOJUTUUYECKON nUCcCOnUaun
BCIIECTB c KOBAJICHTHOMH MOJISIPHOM Hu HOHHOI XHUMUYCCKOU CBSI3BIO; CYIIIHOCTh
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH;

TIPUBOJNTH TIPUMEPHI PEaKIIUi, MOATBEPIKIAIOIINX XUMHUIECKHUE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHIIOB,
KHCIIOT, OCHOBaHHMIA H COJIEH; CyIIECTBOBAHHE B3aWMOCBS3M MEXIy OCHOBHBIMH KJIACCAMH HEOPTaHWYECKHX
BCIICCTB;

KJIACCU(UIMPOBATh XUMUYCCKHE PEAKIIUU MO0 «U3MEHEHHUIO CTCTIICHEeW OKUCJICHUS SJIEMEHTOB, 00pa3yIOIINX
pearupyroime BerecTBa;

COCTaBJIATh YPABHEHUS AJIEKTPOIUTHYECKON MUCCONMAIMN KUCIIO T, OCHOBAaHUHA WM COJIEH; MOIEKYIISIPHBIE,
IIOJIHBIC U COKpaHleHHI)Ie HUOHHBIC ypaBHeHI/ISI peaKum‘/i C y‘-IaCTI/IeM C-)JICKTpOJ'II/ITOB; ypaBHCHI/Iﬂ
OKHCIIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIIU, HCIIOIB3YsI METO/ 3JICKTPOHHOTO OallaHca; ypaBHEHHUS PeaKIni,
COOTBETCTBYIOIINX MOCIENOBATEIFHOCTH («IIETIOUYKE)) MPEeBpAIIEHUII HEOPTaHMYECKUX BEIIECTB Pa3THIHBIX
KJ1aCCOB;

OTIPENIEATh OKHCIUTEIh W BOCCTAHOBUTENh, OKHUCICHHE M BOC- C TAaHOBICHHUE B OKHCIUTEIHHO-
BOCCTaHOBHUTEILHBIX PEaKIUsIX;

YCTaHaBIMUBATh MPUIUHHO-CIIEICTBEHHBIE CBS3U: KJIacC BEIIECTBa — XUMHUYECKHE CBOMICTBA BEIIECTBA;
HaOJII0JIaTh M OIHUCHIBATH PEAKIUU MEXKIY 3JICKTPOJIUTAMHU C IOMOIIBI) €CTECTBEHHOTO (PYCCKOTO MU
POIIHOTO) S3BIKA U SI3BIKA XVIMHM;

MTPOBOJIUTH OTIBITHI, IOATBEPKIAIOIIIE XHMHUYECKHUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB.

MeTanpenMeTHbIe Pe3yJIbTAThI 00y4eHHA
VYyamuiics TOKEH YMemb:

JieNaTh IOMETKH, BBIITUCKH, IUTUPOBAHUE TEKCTA,
COCTaBIISITh JOKJIA;
COCTAaBIISITh HA OCHOBE TEKCTa IpauKH, B TOM uKcie ¢ nmpuMmeHneHuneM cpencts U KT;

BJIAJIETh TAKUM BHJIOM H3JIOKEHUS TEKCTa, KaK pacCyXICHHE; HCIONb30BaTh TAKOH BUJ MBICIEHHOTO
(mpeambHOTO) MONIETHPOBAaHUSA, KaK 3HAKOBOE MOJENMpoBaHuEe (HA TIpUMEpe VYpPaBHEHHWH peaxIuil
JIUCCOIIMAITIH, HOHHBIX YPAaBHEHUN PeaKkIuid, OTypeak- U OKUCICHUS-BOCCTAHOBIICHNS );

pa3IryaTh KOMIIOHEHTHI OKA3aTeNbCTBA (TE3UC, apryMEHTHI U (pOpMy JT0Ka3aTeNbCTBA);

OCYILIECTBIATH MPSAMOE UHIAYKTUBHOE JOKA3aTENbCTBO.

Tema 7. IIpakTukym 2. CBoiicTBa pacTBOpoB 3JieKTpoinToB (14)

4. Pemenue sKCIIEpUMEHTABHBIX 3a/1a4.
IIpenmeTHBIE pe3yabTaThI 00yYeHHSA
Yyamuiicst 10JKEH yMem b

oOpartaThcs ¢ 1a00paTOpHBIM 00OPYAOBAHUEM U HarPEeBaTEIBHBIMHU IPUOOPAMK B COOTBETCTBHUH C ITPABHIIAMH
TEXHUKHU 0€30MIacHOCTH;

BBITIOJTHATH MIPOCTEHIIINE PUEMBI 00PAIIIEHHS C JTA00paTOPHBIM 000PYI0BAHUEM: JIA0OPATOPHBIM IITATHBOM,
CIIUPTOBKOI;

HaOJII0/IaTh 32 CBOHCTBAMH BEIIECTB U SBICHHUSAMH, TIPOUCXOISAIIMMHU C BEIIECTBAMU;

OIHCHIBATh XUMHUECKUH IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POJTHOTO) SI3bIKA U S3bIKA
XUMUU;

JIeNIaTh BBIBOZBI TI0 PE3yiIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yabTaThl 00yUeHH
VYyamuiics T0omKeH yMenms:

OTIPECTISATh, UCXOMAS U3 YIeOHOM 3a7auu, HEOOXOIUMOCTh HEIOCPEACTBEHHOTO HITH OMIOCPEI0BAHHOTO
HaOIIONEHUS;
CaMOCTOATEIbHO (POPMUPOBATH MPOrPaMMy SKCIICPUMEHTA.

Peseps - 14

9 KJIACC
(2 4 B HEHEIMIO, BCETO 68 1)

Beenenne. O0mas xapakTepucTHKA XUMHUYECKHX 3J1eMEHTOB U XUMHYecKuX peakuuii. [lepnognuecknii



3akoH u Ilepuoauyeckas cucrema xummuueckux djemenToB /I, . Menneneena (10 1) Xapakrepuctuka
XUMUYECKOT0 JIEMEHTA HA OCHOBAHMH €0 1nojiokeHus B [lepuonnueckon cucreme J1. 1. Menneneesa.
AmdoTepHbie OKcu bl U TUAPOKCHABI . [leproandeckuii 3akon u [leproanyeckas cucrema /. . MenaeneeBa
B CBETE YUEHHS O CTPOCHUH aToMa. XMMUYeCcKas OpraHu3alys >KUBOI 1 HeXXMBOM npupoabl. Kimaccudukarms
XUMHUYECKUX PEAKLUI IO pa3IMYHbIM OCHOBaHUAM. [[oOHATHE O CKOPOCTH XMMHUUYECKOW PEAKIIMH.
KaranusaTopsl
Kontponbuas Nel «BBeaenue. O01mias xapakTepuCTUKa XMMHUUYECKUX AJIEMEHTOB M XUMUYECKUX PEaKIIUM.
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema XumMudeckux siueMeHToB 1. 1. Menneneesa»
JdemoHcTpaumu.
Paznmmansie popmer Tabauer 1. M. Menneneesa.
Mopnenu aToMOB 3J1eMEHTOB 1—3-T0 IIepHOI0B.
Mopenb cTpoeHUs 3eMHOTO Ii1apa (MoMepeuHbIi pa3pes).
3aBUCHMOCTb CKOPOCTH XMMHYECKOW PEaKIMU OT TIPHPObI PEarupyrOIUX BEIIECTB.
3aBUCHMOCTb CKOPOCTH XMMHYECKOH PEaKkIMy OT KOHIIEHTPAINU PEarnpyroNINX BEIIECTB.
3aBUCHMOCTb CKOPOCTH XMMHYECKOH PEaKIMHK OT IUIOIIA 11 CONPUKOCHOBEHHS PEarnPyIOLIHX BEUICCTB («KUTISIIHIA
CIION»).
7. 3aBHCUMOCTH CKOPOCTH XUMHUYECKON PEaKIUK OT TEMITEPATyphl pearupyromuX BeIIeCTB.
8. T'oMoTeHHBIIT U reTepOTreHHBINH KaTaIn3bl.
9. depMeHTATUBHBIN KaTaH3.
10. HarubmpoBanwue.
JlaGopaTopHble ONBITHI.
1. TlomyyeHue rHAPOKCHIA IMHKA U UCCIIEJOBAHHUE €TI0 CBONCTB.
2. MogenupoBanue nmoctpoenus [lepuoandeckoil cucTeMbl XuMuUeckux 31eMeHToB . . Menneneesa.
3. 3BamerieHue xene3oM Menu B pactBope cyibgara meau (I1).
4. 3aBHCHMOCTH CKOPOCTH XUMHYECKOW PEaKIUH OT IPUPO/IBI PearupyrouX BemIeCTB Ha IPUMepe B3aHMOICHCTBUS
KHUCIIOT C METaJUIAMH.
5. 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOH PEaKIMU OT KOHIICHTPAIIMU PEarupyronuX BEIIECTB Ha IPUMEpPe
B3aMMOJICHCTBHS IIMHKA C COJITHOM KUCIIOTON Pa3iNyHON KOHIECHTPALHH.
6. 3aBHCUMOCTH CKOPOCTH XUMHUYECKON PEaKIUH OT IUIONIA 1 CONPUKOCHOBEHUS PEarnpyrONIUX BEIIECTB.
7. MoaenupoBaHue «KHIISILETO CIIOSD.
8. 3aBHCHMOCTB CKOPOCTH XMMHYECKOW PEaKIMy OT TEMIIEPATYpPhl PearupyronX BeIeCTB HA IpUMepe
B3aumozeiictBus okcuza meau (11) ¢ pacTBOpOM CepHOM KUCIOTHI Pa3InYHOM TEMITEPATYPBI.
9. PasnoxeHue MepoKCcHIa BOAOPO/a C MOMOIIbI0 okcuna Maprania (V) u katanassi.
10. OOHapyeHHe KaTala3bl B HEKOTOPBIX MMUIIEBBIX MPOAYKTaX.
11. WuarunOupoBaHue B3aMMOJCHCTBHUS KHCIOT C METAIUIAMH YPOTPOIIHHOM.
IpenMeTHbIE Pe3yJbTATHI 00yYeHHSI
VYyammuiics TOKeH yMemb:
*  HCIOJIB30BATh IIPU XapaKTEPUCTUKE MPEBPAIICHUI BEIIECTB MOHITHUS: «XUMHUUYECKAsl PEaKIUs», «PEaKIuH
COCIMHEHHSD», «PEaKIMU
*  Pa3NIOKEHUsI», «PEAKIHH OOMEHAY, «PEaKIIMU 3aMEICHUS», «PEAKIIUH HEUTPATU3ALIUIY, «IK30TEPMHICCKUE
peakuumy», «IHIOTEPMUYECKHE PEaKIIUN», «00paTHMBbIE PEaKLUI», KHEOOPATHMBIC PEAKIIUI»,
«OKHCJIUTEIbHO-BOCCTAHOBHUTEIILHBIC PEAKIIMNY, KTOMOTEHHBIC PEAKIIMNY, «TCTEPOTCHHBIC PEAKIIUI),
«KATAJUTHYCCKUE PEAKIIUIY), HEKATATUTHICCKHE PEaKIIUIy, «TEIUIOBOM SPPEKT XUMUIESCKON PEaKIIUuI»,
«CKOPOCTh XUMHUYECKON PEaKINM», KKaTalIn3aTop»;
*  XapaKTepu30BaTh XUMHYECKHUE EMEHTHI 1—3-T0 epHOJI0B IO

I

* ux nojoxkenuio B [lepuoanueckoii cucteMme xumuueckux snementoB [1. Y. MenaeneeBa: XuMUYECKUN 3HAK,
MOPSIIKOBBIA HOMEP, TIEPHUOJI, TPYIIIA, MOATPYIIA, OTHOCUTEIbHAS aTOMHAs Macca, CTPOeHHe aToMa (3apsi
s7ipa, 9UCII0 TPOTOHOB M HEUTPOHOB B AJIpe, 00IIEee YUCIIO IICKTPOHOB, pacipeieeHIe JICKTPOHOB 10
3JIEKTPOHHBIM CJIOSIM, TIPOCTOE BEILIECTBO, (hOpMYyJia, HA3BAHKUE U THIT BHICIIIETO OKCHA U THIPOKCH/IA,
JIETYYero BOJAOPOIHOTO COSAMHEHUS (JII1 HEMETAJLIOB));

*  XapaKTepH30BaTh OOIINE XUMUIECKHE CBOHCTBA aM(DOTEPHBIX OKCUIOB U TUIPOKCHUJIOB;

* TPUBOAMTH MPHUMEPHI PEaKINH, MOATBEPIKIAIOIINX XUMUICCKIE CBOMCTBA aM()OTEPHBIX OKCUIOB U
TUAPOKCHIIOB,;

* JIaBaTh XapaKTEPUCTUKY XUMUUYCCKUX PEAKIIUNA IO YUCITY U COCTABY UCXOJHBIX BEUIECTB U MIPOIYKTOB PEAKIIUU;
TertoBoMy 3G (}EKTy; HalpaBICHUIO MTPOTEKAHMS PEAKIINH; H3MEHEHHUIO CTEIIEHEH OKUCIICHHSI DJIEMEHTORB;
arperaTHOMY COCTOSTHUIO HCXOJIHBIX BEIIECTB; YIACTHIO KAaTaIH3aToPa;

*  OOBSACHATH U IPUBOAMUTH NIPUMEPHI BIHUSIHUS HEKOTOPHIX (haKTOPOB (IIPUPOJIa pEarupyONUX BEIIECTB,
KOHIICHTpAITUS BEIIECTB, HaBJICHNE, TEMIIEpaTypa, KaTaau3aTop, MOBEPXHOCTh COMMPUKOCHOBEHUS
pearupyronux BeIecTB) Ha CKOPOCTh XMMHIECKUX PEAKITH;

* HAOIIOJATh U OMUCHIBATH YPABHEHUS PEAKIIHIA MEXK]Ty BEIICCTBAMHU C IIOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO HITH
POIHOTO) S3bIKA U SI3BIKA XUMUU;



MIPOBOJIUTH OTIBITHI, TOATBEPIK/IAIOIINE XUMUYCCKUE CBOMCTBA aM(DOTEPHBIX OKCUIIOB U TUIPOKCUIOB;
3aBUCHMOCTh CKOPOCTH XUMHUYECKOHN PEaKIuH OT Pa3IuyHBIX (PaKTOPOB (IIPUPOJIa pearupyromux BEIIeCcTs,
KOHIICHTpAIWsI BEIIECTB, JaBJICHUE, TEMIIEPATypa, KaTaTu3aTop, IOBEPXHOCTh COMPUKOCHOBEHUS
pearupyromuyx BEeIeCTB).

MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHH
Yyamuiics T0JKeH ymems.

OTIPEIENIATE ENb YUeOHOU AEATETLHOCTH C MTOMOIIBIO YIUTEIIS U CAMOCTOATEILHO, HCKATh CPECTBA €€
OCYIIECTBICHNUS, paboTas Mo MJIaHy, CBEPATh CBOU ACHCTBHS C LIEBIO U MPH HEOOXOTUMOCTH UCTIPABIIATH
OIMOKY C TOMOIIBIO YUUTEISI K CAMOCTOSITEIIbHO; COCTABJIATh AHHOTAITHIO TEKCTA;

CO03J1aBaTh MOJICITU C BBIJICIICHUEM CYIIECTBEHHBIX XapAKTEPHCTHK OOBEKTA U MPEJCTABICHAEM X B
MPOCTPAHCTBEHHO-TPAPUUECKON HITH 3HAKOBO-CHMBOIIMIECKOH opMe;

OTIPEIENIATH BUBI KITACCHU(PUKAIIUH (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIATH MPSMOE JASTYKTHBHOE JIOKA3aTEIbCTRO.

Tema 1. Metansi (14 )

Bexk Menubiil, OpoH30BHIi, jKene3HbId. [lonoxkenune anemMenToB- MmetamioB B [lepuoguueckoit cucreme /1. 1.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHHUS UX aTOMOB. Du3ndeckue cBoicTBa MeTauioB. CruiaBbl. XUMHUYECKHE
cBolicTBa MeTauioB. Mertasuisl B ipupoje. O6mme crnocoos! ux noiayuenus. [lonsaTue o Koppo3un MeTamioB
O6mas xapakrepuctuka 31emMeHToB |A rpynnel. CoeauHeHus men04HbIX MeTaioB. llenouno3emenbHbie
MeTasibl. CoeqMHEeHHs MIECIIOYHO3EMEILHBIX AIIOMUHUI U €ro coenuHeHus. JKeIe30 U ero COSIMHCHHS.
Kontponbhas paboraNe2«MeTtaibi»

JdemoHcTpanmu.

11.
12.
13.
14.
15.
16.

OO0pa31iibl MEIOYHBIX U MIEIOYHO3EMETBHBIX METAIIIOB.
OO0pasmkl CIIIaBoB.

B3aumoneiicTBrue HaTpusl, TUTUA U KaJIblLHs C BOJOH.
B3aumoneiicTBrUe HaTpUst U Marusi ¢ KUCIOPOJIOM.
BzanMoelicTBHe METAINIOB ¢ HEMETAJIJIAMH.
[onyuenne ruapokcunos xemnesza (1) u (11).

JlaGopaTopHbIe ONBITHI.

12.
13.
14.
15.
16.
17.
18.
19.

B3auMopneiicTBUE pacTBOPOB KUCIIOT U COJNEHN C METAJUIAMU.
O3HakOMJICHHE C PYyJIaMU JKeme3a.

OxpallvBaHue TIaMEHH COJIIMU IIEI0YHBIX METAJIIOB.
B3anMoaelicTBie KAILIHUA C BOJOU.

[omyueHne ruApOKCHIa KATBIHS U UCCIIETOBAHNE €T0 CBOMCTB.
[lomyueHme rUAPOKCHIA ATFOMUHUS ¥ UCCIIEIOBAHUE €T0 CBONCTB.
B3aumopaeiicTBue xemne3a ¢ CONTHON KACIOTOM.

[Monyuenune ruapokcuos xenesa (1) u (111) u u3ydenue ux cBowcTB.

IIpeaMeTHbIE pe3ybTAThHI 00y4eHHU s
Yyamuiics T0MKeH ymMenms:

HCIIONBb30BaTh IPU XapaKTEPUCTUKE METAJIJIOB U UX COSIUHEHUN MOHSITUS: «METAJIb, «PsiJl aKTUBHOCTHU
METAaJUIOBY, «IIEJIOYHBIE METAIIIBDY, «ILEJI0YHO3EMEIbHBIE METAJUIbIY), UCIIOJIB30BATh UX MPHU XapaKTEPUCTHKE
METaJIIOB;

JaBaTh XapaKTePUCTUKY XUMUYECKHUX 3JIEMEHTOB-METAJUIOB (IIEJIOYHBIX METAJUIOB, MATHUS, KaJIbITHU,
ATFOMUHHS, JKeJIe3a) 10 UX MoioxkeHuto B [leproamueckoii cucteme xummudeckux snmementos [, U.
MenpeneeBa (XUMHYECKUH 3HAK, TOPSTIKOBBIA HOMEP, IEPUO, TPYIIIA, OATPYIINA, OTHOCUTENFHAS aTOMHAs
Macca, CTpoeHne aToMa (3apsif siipa, IUCII0 MPOTOHOB M HEUTPOHOB B siIpe, 00IIee YUCIIO JIEKTPOHOB,
pacnpeziesieHue IEKTPOHOB TI0 AIIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, (DOpMYyIia, HA3BaHUE U THUI
BBICIIIETO OKCHJIA ¥ THAPOKCHIA);

Ha3bIBATh COCANHCHUS MCTAJIJIOB U COCTABJIATH NX Q)OpMYHI)I 110 Ha3BaHUIO,

XapaKTepPU30BaTh CTPOCHHE, O0IIHe GU3NIECKIE U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIECTB-METAILIIOB;
OOBSICHATH 3aBUCUMOCTh CBOMCTB (WJIH MPEICKA3bIBATh CBONCTBA) XMMUYECKUX 3JICMEHTOB-METAILIOB (pauyc,
METaJUTMYCCKIE CBOWCTBA DJIEMEHTOB, OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC CBOWCTBA DJIEMEHTOB) U
00pazyeMbIX UMU COCTMHECHUHN (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX OKCHIIOB M THIPOKCHIOB,
OKUCIIUTEIIEHO-BOCCTAHOBUTEILHBIC CBOMCTBA) OT MOJN0XKeHHS B [leproanueckoii CUCTeMe XUMUYECKUX
anemenToB JI. 1. Menneneena;

OTIMICHIBATH OOIIHE XUMHUICCKHE CBOMCTBA METAIIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O HITH POIHOTO)
sI3bIKA U SI3bIKa XUMUH;

COCTABJISITh MOJICKYJISIPHBIC YPaBHEHUS PEaKIUi, XapaKTePU3YIOUIUX XUMUYECKUE CBOMCTBA METAIJIOB U UX
COCIMHEHNIA, ' TaKKe HEKTPOHHBIC YPABHEHHS [IPOLIECCOB OKHCICHHS-BOCCTAHOBICHHS, yPABHCHHSI
AIEKTPOIUTUUECCKON TUCCOLMALINK; MOJICKYIISIPHBIC, MIOJHBIC U COKPAILLIEHHBIC HOHHBIC YPABHEHUS PEAKIUH C
y4acTHEM DJIEKTPOJIUTOB,;



*  YCTaHaBJIMBATh IPUUYUHHO-CIIECCTBEHHBIE CBA3H MEKAY CTPOCHHUEM aTOMa, XUMUYECKOH CBA3BIO, TUTIOM
KPUCTATMYECKON peleT- KM METAIUIOB M UX COSAMHEHHH, UX OOLIMMHU (PU3MYECKUMHU U XUMUYECKUMH
CBOMCTBaMH;

*  OIIMCHIBATh XMMUYECKUE CBOWCTBA IIEJI0YHBIX U I[EJI0YHO3EMEJIBHBIX METAJIIOB, a TAKKE AJIFOMUHUS U JKele3a
1 UX COETUHEHHUH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POHOIO) SI3bIKA U A3bIKA XUMUHU;

*  BBINOJHATH, HAOIIOAATE U ONUCHIBATh XUMUYIECKUN SKCIIEPUMEHT IO PaclO3HABAHUIO BAKHEHIIINX KATHOHOB
METaJUIOB, THAPOKCH/I- HOHOB;

*  JKCIIEPUMEHTAIBHO HCCIEI0BaTh CBOMCTBA METANJIOB U UX COEIMHEHNH, pelIaTh SIKCIEPUMEHTAIbHBIE 3a]]a41
o Teme «MeTamby;

*  OIIMCHIBATh XMMUYECKUH 3KCIEPUMEHT C IOMOILIbIO €CTECTBEHHOTO (PYyCCKOTO MIIM POIHOTO) SI3BIKA U SI3bIKA
XHMUH;

*  TPOBOAMTH PACUETHI MO XUMUYECKUM (POpMyJIaM U YpaBHEHHSIM PEaKLil, MPOTEKAIOMINX C YIaCTHEM
METaJIJIOB U UX COCTUHEHHN.

MeTanpeaMeTHbIe pe3yJIbTAThl 00y4eHHs
VYyamuiicst TOJKEH yMem b

¢ paboTaTh O COCTABICHHOMY IUIaHY, UCIIOIb3ys HapsAy ¢ OCHOBHBIMU U JIOIIOJHUTEIIBHBIC CPEICTBA
(cipaBOUHYIO TUTEPATYPY, CIIOKHBIE TPHOOpPHL, cpeactea UKT);

° C MOMOIIBIO YUYUTCIIA OT6I/IpaTI> I pCUICHUA y‘Ie6HI>IX 3aga4d HGO6XOILI/IMLI€ CJIOBAapH, SHIUKIIONCIUH,
CIPaBOYHMKH, DJICKTPOHHBIE TUCKH;

*  COIIOCTABJISATH U OTOMPATh HHAOOPMALIHIO, IOJTyYCHHYIO U3 PA3JIMUYHBIX HCTOYHUKOB (CIIOBApH, SHUMKIONEIUH,
CIPaBOYHHKH, DJIEKTPOHHBIE AUCKH, C€Th MIHTEepHET);

*  MPEACTaBJISTh MHGOPMAIUIO B BUJIC TAOJIHMII, CXEM, ONIOPHOTO KOHCIIEKTa, B TOM YHCJIC C TPUMECHEHHEM
cpencts UKT;

* O(I)OpMJIS[TI) CBOH MbICJIN B yCTHOI>'I U TTMChbMEHHOM peuu C y4€TOM CBOUX y‘-IC6HI)IX 1 )KU3HCHHBIX PCUCBBIX
CHUTYyaIHii, B TOM uncie ¢ mpuMeHeHuem cpencts UKT;

*  COCTaBIATH PELIEH3UIO HA TEKCT; OCYLIECTBIIATh 10Ka3aTeIbCTBO OT IPOTHUBHOTO.

Tema 2. IIpaktuxym 1. CBoiicTBa MEeTAJLIOB H UX coeuHeHuT (2 1)
1. PermeHue sKkciepuMEHTAJIBHBIX 33/1a4 HA PaclO3HABAHUE U MOIYYEHHUE COSAMHEHUI METalIOB.
IIpenMeTHBIE pe3yabTaThl 00yYeHHSA
VYyamuiicst 10JKEH yMem b

+ o0parmatkcsi ¢ 1adopaTOPHBIM 00OPYIOBAaHKEM U HArpeBaTeIbHBIMU PUOOpAMK B COOTBETCTBHH C TPABHIAMU
TEXHUKH 0€30ITaCHOCTH;

* HaOmonaTh 3a CBOMCTBAMHU METAJUIOB M UX COEAMHEHUH U SBJICHUSMH, IPOUCXOAALINMHU C HUMH;

*  OIHCHIBATh XUMHUUYECKHUH DKCIIEPUMEHT C TTIOMOIIIBIO €CTECTBEH- . HOTO (PYCCKOTO MIJIH POJTHOTO) S3BIKA U SI3BIKA
XHMUH;

¢ JIeJaTh BBIBOJBI IO PE3yJIbTaTaM MPOBEAECHHOIO 3KCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yabTaThl 00yUeHHs
Yyamuiics 10JKeH ymems:
*  ONpeJeNsiTh, UCXOJ U3 yueOHO! 3a/1a4n, HEOOXOAUMOCTh HCIIOIb30BaHUS HAOIOACHUS WM DKCIIEPUMEHTA.

Tema 3. Hemerasinl (25 4)
OOm1as xapakTepucTika HemeTanoB. OOme XMMUYeCcKHe CBOMCTBA HeMeTaJuIoB. HemeTauisl B mpuposie u
criocoOb! ux nonyueHusi. Bonopoa. Bona. INanorenst . Coequnenus ranorenoB. Kucnopon. Cepa, ee
¢usnueckne n xummuueckue cBoiictsa. Coequnenus cepbl. CepHasi KUCIOTa KaK 3JIEKTPOJIUT U €€ COJIH.
CepHas KucnoTa Kak OKuciuTelnb. [lonyyenne u npuMeHeHne CEpHOU KUCIIOThI. A30T U €r0 CBOMCTB.
Ammuaxk u ero cBoiicrBa. Conu aMMoHus. OKcuabl a30Ta. A30THasI KUCJIOTa KaK 3JIEKTPOJIUT, €€ IpUMe-
HEHHE. A30THas KUCJIOTa KaK OKUCIUTENb, ee oydeHue. ®ochop. Coenunenus dpocdopa. [loustue o
bochopHBIX ynoOpeHusx. Yriepoa
Oxcuppl yriaepona. YroybHast KUCIIOTa U €€ coH. JKecTKOCTh BOJIbI U cIOcOObI ee ycTpaHeHus. KpeMHuid.
Coenunenus kpemHusi. CUIMKaTHAs MPOMBIIIIIEHHOCTb.
Kontponbras padota Ne3 «Hemetanabi»
JdemoHcTpanmu.
17. OGpa3iibl raJJOreHOB — MPOCTHIX BEIIECTB.
18. BszaumMozeiicTBHE raJoreHoB C HATPUEM, C ATIOMUHHEM.
19. BbsITecHeHHE XJIOPOM OpoMa MJIH MOZa U3 PACTBOPOB HX COJICH.
20. BsammopelicTBHE Cepbl ¢ METAIIAMH, BOJOPOJOM ¥ KUCIOPOIOM.
21. BsaumMoneicTBHE KOHIEHTPUPOBAHHOMN a30THOM KHUCIOTHI C MEIBIO.
22. TloryolieHue yriieM pacTBOPSHHBIX BEIICCTB MJIM Ia30B.
23. BoccraHoBiIeHHE MEU U3 €€ OKCUJIA YIIIEM.
24. OOpa3upl NpUPOIHBIX COSIUHEHHI XJI0pa, cepbl, hocdopa, yriaepoaa, KpeMHUSL.



25. OOpasupl BaxXHEHIIUX A1 HAPOIHOTO X03s5iicTBa Cynb(}haToB, HUTPATOB, KapOOHATOB, (ochaToB.
26. OOpas3ipbl cTeKIa, KePaMHUKH, LIEMEHTA.
JlabopaTopHble ONBITHI.

20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

[lomyuenue u pacrozHaBaHle BOAOPOJA.

HccnenoBanne MOBEPXHOCTHOI'O HATSKEHUS BOABI.
PacTBOpeHune nepMaHraHata Kajuusi MM MEIHOIO KyIIopoca B BOJE.
I'maparanus o6e3BoxenHoro cynbhara meau (11).
W3rorosneHne THIICOBOIO OTIEYATKa.

O3HaKOMIICHHE ¢ KOJUIEKITUEH OBITOBBIX (DPHIBTPOB.
O3HaKOMJIEHHE C COCTAaBOM MUHEPAIBbHOI BOBI.
KauecTBeHHas peakiusi Ha raJlOr€HUI-HOHBI.

[Tonmy4eHue u pacrio3HaBaHHE KUCIOPOA.

I'openue ceprl Ha BO3/1yX€ U B KUCIIOPOJIE.

CaoiicTBa pa30aBIICHHON CEpHOI KUCIOTHI.

M3yuyeHue CBOICTB aMMHUaKa.

Pacno3znaBanue cosneil aMMOHHS.

CoiicTBa pa30aBI€HHON a30THON KHUCIIOTHI.
B3anMopeiicTBuE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEIBIO.
I'openue dochopa Ha Bo3Iyxe U B KUCIOPOJE.
Pacnio3naBanme dhocdartos.

I'openue yris B kuciopone.

ITony4yeHue yroapHOM KUCIOThI U U3YYEHUE €€ CBOMCTB.
[lepexom kapOOHATOB B THAPOKAPOOHATHL.

Pasnoxxenue ruapokapOoHaTa HaTpHUsL.

ITony4yeHue KpeMHEBOM KUCIIOThI U U3YYEHUE €€ CBOWCTB.

IIpenMeTHbIe pe3yJbTaThl 00y4eHUS
VYyammuiics TOIDKEH ymem b.

UCIIOJIb30BaTh IMPH XapakTEPUCTUKE METAUIOB U WX COCJAMHEHHWH IMOHATHS: «HEMETAIUIBD», «TaJOreHbD»,
«aJJIOTPOIHBIC BUIOM3MEHEHHS», (OKECTKOCTh BOJbI», «BPEMEHHAs JKECTKOCTh BOJBD», «IIOCTOSHHAsS
YKECTKOCTB BOJIBD», «O0IIast ’KECTKOCTh BOJBD»;

JIaBaTh XapaKTEPUCTUKY XHMHUYECKUX 3JEMEHTOB-HEMETAIOB (BOJOPOJA, TaJOTeHOB, KHCIOPOJA, CEpHI,
a3ora, pocdopa, yriepoaa, KpeMHHS) 10 UX MOJI0KEHHIO B [leproaryeckoli cucteMe XMMUYeCKUX JIEMEHTOB
J. . Menneneea (XUMUYECKHH 3HAK, MTOPAIKOBBIA HOMEp, MEPHOJ, TPYIIA, MOATPYIIA, OTHOCHTEIbHAS
aTOMHasi Macca, CTpoeHHe aToMa (3apsia siApa, YHCIO TPOTOHOB W HEUTPOHOB B sjpe, oOIIee YHCIo
3JIEKTPOHOB, PaCIpeIeTICHNE HIEKTPOHOB T10 DIIEKTPOHHBIM CJIOSIM), IIPOCTOE BEMIECTBO, GopMyJia, Ha3BaHUE U
THT BBICILIETO OKCH/IA ¥ TUAPOKCUIA, POpPMYJIa M XapaKTep JETy4ero BOJOPOTHOTO COCTUHEHUS);

Ha3bIBaTh COEIMHEHNS HEMETAIJIOB U COCTABIISITh WX (DOPMYIIBI 110 Ha3BaHHUIO;

XapaKTepH30BaTh CTPOCHUE, O0IIMe PU3NUECKIE U XUMUIECKHE CBOMCTBA IPOCTHIX BEHIECTB-HEMETAIJIOB;
OOBSICHATH 3aBUCUMOCTD CBOWCTB (MJIM IPEICKA3bIBATH CBOMHCTBA) XUMUUYECKHX JIEMEHTOB-HEMETAIJIOB
(pannyc, HEMETaUIMYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC CBOWCTBA AIIEMEHTOB)
1 00pa3yeMbIX MU COCTUHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB U THAPOKCHIOB, JETYyUHX
BOJIOPOJHBIX COCAMHEHHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MoJiokeHus B Ileproanyeckoii
cucteMe xumMuueckux 3yemMenToB /. 1. Menneneena;

ONKCHIBATh OOIIME XUMHUUECKHUE CBOMCTBA HEMETAJIOB C MMOMOIIBIO €CTECTBEHHOI'O (PYCCKOI'0 MJIH POJIHOTO)
SI3bIKA U SI3bIKA XUMUH;

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKLUH, XapaKTEPU3YIOIUX XUMHUUECKUE CBOWCTBA HEMETAIIOB M UX
COCJIMHEHH, a TAK)KE SJICKTPOHHbBIC YPABHEHHS TIPOIIECCOB OKHUCIICHU-BOCCTAHOBJICHUS; YPaBHEHUS
AIIEKTPOIUTHUECKON JTUCCOIHAIUH;

MOJIEKYJISIPHBIE, TOJHBIE U COKPAILIEHHBIE HOHHBIE YPAaBHEHUS PEAKIMH C y4aCTUEM JIEKTPOJIUTOB;
YyCTaHABIUBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK]Ty CTPOCHHEM aToMa, XUMUYECKON CBSI3bIO0, THIIOM
KPUCTATMYECKON PEIIESTKH HEMETAIIOB M UX COCIMHEHU, MX OOIMMU (PU3NUECKIMU U XUMUYECKUMHU
CBOICTBaMHU,

OIMCHIBATH XUMHUYECKUE CBOIICTBA BOJIOPO/Ia, TAIIOTEHOB, KUCIIOPO/Ia, CePhI, a30Ta, pocdopa, rpadura, aimMasa,
KPEMHHUS B UX COeNIM- IEHUH C TOMOIIBIO €CTECTBEHHOTO (PyCCKOTO MIIM POJHOTO) SI3bIKA U SI3bIKA XUMHUH,
OIMCBIBATH CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJIBI U BBIMOJIHATH COOTBETCTBYIOIIMN UM XUMUYECKUHT
JKCIIEPHMEHT;

BBITIOJTHSATH, HAOMIOJATh U OIMCHIBATE XUMHUYECKHI SKCIIEPUMEHT HO PACIIO3HABAaHMIO HOHOB BOJIOPOJA U
aMMOHHS, cynb(daT-, Kap0o- HaT-, CUIHMKAT-, pochaT-, XIOpua-, OpOMHI-, HOAUA-NOHOB;

9KCIIEPUMEHTAIBHO HCCIIeI0BAaTh CBOMCTBA METAILIOB U MX COCIMHEHHIA, PeIIaTh SKCIIEPUMEHTAIbHBIE 3a1a41
o teme «Hemeramsy;



*  ONHUCHIBATH XMMUYECKUH SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3BIKA U S3bIKA
XHMHH;
*  TIPOBOAMTH PACUETHI M0 XUMUYECKUM (POpPMYJIaM U YpaBHEHHSIM PeakLuii, POTEKAIOMINX C YIaCTHEM
HEMETAJIOB U UX COEJUHEHUI.
MeTanpeMeTHbIe Pe3yJbTaThl 00y4eHUS
Yyamuiics T0JKeH ymems.
*  OpraHU30BbIBaTh yueOHOE B3aUMOJCHCTBUE B IpyNIIe (pacHpeIesaTh POJIH, J0r0BapUBaThCS APYT C APYrOM U
T. 1.);
*  TIpeaBHACTH (IPOTHO3MPOBATH) MTOCIEACTBHS KOJUICKTUBHBIX PEIICHUI;
*  TOHUMATh IPUYMHBI CBOETO HEYCIeXa U HAXOAUTh CIIOCOOBI BHIXOJIA M3 ATOH CUTYALNH;
* B JMAJIOTE C YYUTEJIEM YUUTHCS BEIpaOaThIBaTh KPUTEPHH OLICHKU M ONPENIENIATH CTENECHb YCIICITHOCTH
BBITTOJIHEHHS CBOEH paOOTHI M pabOTHI BCEX, UCXOISl U3 MMEIOIINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUHU
OLICHKH ¥ TIOJIb30BATHCS MU B XOJI€ OIICHKH U CAMOOLICHKH; OTCTaMBaTh CBOIO TOYKY 3PEHHMS, apTyMEHTHPYS
ee; OATBeP)KIAaTh apryMEHTHI (DaKTaMu; KPUTHIHO OTHOCUTHCS K CBOEMY MHEHUIO;
*  CIIyLIaTh APYTHX, HBITATHCS IPUHUMATH IPYTYIO TOUYKY 3pEHUS, OBITh TOTOBBIM H3MEHUTH CBOIO TOUKY 3pEHHUS;
*  COCTaBIATH pedepar mo onpeaeneHHon hopme;
*  OCYIIECTBIATh KOCBEHHOE Pa3JeIUTEIbHOE JOKA3aTeIbCTBO.

Tema 4. IIpaktukym 2. CBoiicTBa coequHenuii HemeTa/ 1o (3 4)
1. Permenue 3xciepuMeHTaIbHBIX 3a1a4 1o TeMme «lloarpymnmna rajgoreHosy.
2. Pemenue 3KkcriepuMEeHTANBHBIX 3a1a4 10 TeMe «lloarpymnma kucmoponay.
3. Tlomyuenwue, cobupanue U pacro3HaBaHUE Ta30B.
IIpenmeTHBbIE pe3yabTAaThI 00yYeHHSA
Yyamuiicst TOJKEH yMem b
+  oOpamarscs ¢ 1a00paTOpHBEIM 000PYAOBAaHUEM U HArPEeBaTEIbHBIMU IPUOOPAaMH B COOTBETCTBHH C TPABHIIAMU
TEXHUKH 0€30IIaCHOCTH;
+ HaOxronaTh 32 CBOWCTBAMHU HEMETAJUIOB U MX COCITUHEHHUH U SIBICHUSIMH, IPOUCXOSIIUMU C HUMHU;
*  ONHUCHIBATh XUMUYECKHI SKCIIEPUMEHT C ITOMOIIIbIO €CTECTBEHHOTO (PYCCKOI0 MIIM POJHOTO) A3bIKA U SI3bIKA
XHMUWY;
e Je7naTb BBIBOJBI IO PE3YJIbTaTaM MPOBEACHHOIO SKCIIEPUMEHTA.
MeTtanpeaMeTHbIe pe3yabTaThl 00yUeHHs
VYyamumiicst 10JKEH yMem b
*  ONpEeAENATh, UCXOAS U3 Y4eOHOH 3a/1a4n, He0O0OXO0AUMOCTh UCTIONB30BaHMS HAOIO/IEHHS WIIN SKCIIEPUMEHTA.

Tema 5. O60011eHHe 3HAHMIA 10 XMMUH 32 KyPC OCHOBHO# MIK0JbI. [IoAroToBKa K rocy1apcrBeHHOil
urorosoi arrecramun (F'UA) (109)

[Tepuonnueckuii 3akoH u [lepnoanueckas cucrema Jl. 1. Menzaeneesa B cB€Te TEOpUH CTPOEHU aToMa Buib
XUMHUYECKUX CBSI3€U U TUIBI KPUCTALIMYECKUX PELIETOK. B3auMOCBA3b CTPOCHUS U CBOMCTB BEIIECTB.
Krnaccudukanus XuMHUeCKUX peakluid o pa3aruyHbIM npu3HakaMm. CKOpOCTh XMMHUECKUX PEeaKIIUi.
Jluccoumarius 3JIeKTPOIUTOB B BOAHBIX pacTBopax. MloHHbIe ypaBHEHHS peakiuu. OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIE peakiuu. Kinaccudukaius u CBOMCTBAa HEOPTaHUYECKHUX BEIIECTB. TPEHUHT-TECTH-
poBaHue 1o BapuanTam ' MMA nponuibix geT U 1eMOBepCcUn
JIn4HOCTHBIE Pe3yabTAThI 00yYeHHA
VYyamuiics T0JKeH:
3HAMb U NOHUMAMDb

*  OCHOBHBIE HCTOPHUECKHE COOBITHS, CBS3aHHBIC C PA3BUTUEM XUMHHU M OOIIECTBA; JOCTIKEHUS B 00JIaCTH
XUMHH U KyJbTypHBIE TPAAUINH (B YaCTHOCTH, HAyYHBIE TPAJAHIINN) CBOEH CTPaHBbI;

° O6IIICMI/IpOBBIe JOCTHUXKCHHUA B obmacTu XUMHH; OCHOBHBIC IIPUHIUIIBI M ITPpaBUjIa OTHOUICHUSA K IPHUPOJEC;
OCHOBBI 3/I0pPOBOT'0 00pa3a KU3HH M 3[J0POBbECOEPETaAIOIINX TEXHOIOTHIA;

*  IIpaBWJIA MIOBEJCHUS B UPE3BbIYAHBIX CHTYAIIMIX, CBA3aHHBIX C BO3JCHCTBUEM PA3JIMYHBIX BEILCCTB;

*  OCHOBHBIC ITPaBa U 00SA3aHHOCTH I'pakAaHUHA (B TOM YHCIIE YUAIIErocs), CBsI3aHHBIC C IMYHOCTHBIM,
npodeccHOHABHBIM ¥ KU3HECHHBIM CaMOOTIPE/ICIICHHEM; COLMATBHYIO 3HAYMMOCTD M COJICPIKaHUE
npodeccuii, CBI3aHHBIX C XUMUEH;

UCNbIMbIEAMD.

*  YyBCTBO I'OPJOCTH 32 POCCHICKYIO XUMHUYECKYIO HAYKY M YBa)KEHHE K HCTOPUH €€ PAa3BUTHS;

*  YB@KCHHUE U NMPHHATHE JOCTWKECHHI XUMHUHU B MHUPE;

*  1000BB K TIPUPOIE;

¢ YBaXCHUE K OKPYKAIOIIUM (YJaIIUMCS, YIUTEISIM, POAUTEISIM U Jp.) — YMETh CIIyIIaTh U CIBIIIATH IapTHEPa,
MpU3HABATh MPABO KaXKI0TO Ha COOCTBEHHOE MHEHHUE, TPUHIMATh PEIICHUS C YIETOM MO3HILIIH BCEX
YYaCTHHKOB; YyBCTBO MPEKPACHOTO M ICTETHYECKUX YyBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M UX



MIpEeBpaLICHNN;
CaMOYyBa)XCHUE U IMOLIMOHAIBHO-TIOJIOKHUTEIBHOE OTHOIICHHUE K cebe;

npusraeams.

IIEHHOCTBH 37I0POBBS (CBOETO M IPYTHUX JITOICH);
HEOOXOIUMOCTh CAMOBBIPAYKCHHUS, CAMOPEATM3AIINH, COIMATLHOTO TIPU3HAHNS;

oco3Haeams.

TOTOBHOCTbH (I/IJ'II/I HGFOTOBHOCTL) K CaMOCTOATCIIbHBIM ITOCTYIIKaM U HCﬁCTBHHM, OTBCTCTBCHHOCTH 3a UX
PE3YIIbTATHI;

TOTOBHOCTH (I/IJ'II/I HCFOTOBHOCTL) OTKPBITO BbIpaXXaThb U OTCTAMBATh CBOIO ITO3UIUIO 1 KPUTHUYHO OTHOCUTLCA K
CBOUM IIOCTYIIKaM;

nposAe6iAmys.

9KOJIOTHIECKOE CO3HAHHKE; TOOPOKEIATEIHPHOCTD, JOBEpHE U BHUMATEIHFHOCTD K JIIOJISIM, TOTOBHOCTBH K
COTPYIHHYECTBY U JAPYkKO€, OKa3aHUIO TIOMOIIN TeM, KTO B HE HyKIaeTcs;

000O0IICHHBIH, YCTOWYUBBIN 1 M30UPaTEIbHBIN T03HABATEIILHBIM HHTEPEC, HHUITUATHBRY U JTH0003HATEIHHOCTh B
M3YYEHUHU MUPA BEILIECTB U PEAKIIUL;

[IEJIeYCTPEMIICHHOCTh W HACTOMYMBOCTD B JOCTH)KEHUH IIEJIEi, TOTOBHOCTh K IPEOIOJICHUIO TPYTHOCTEH;
yOEXICHHOCTh B BO3MOKHOCTH ITO3HAHUS IIPUPO,IbI, HEOOXOJMMOCTH Pa3yMHOT0 MCIIOJIb30BaHUS TOCTHKCHHM
HayKH M TEXHOJIOTHH JIJIsl pa3BUTHUS OOIIICCTBA;

ymemy:

YCTAHABIUBATh CBSI3b MEKAY LIENbI0 U3YyUCHHSI XUMHUH U TEM, [UIA YE€rO OHA OCYILECTBISIeTCs (MOTHBAMH);
BBITIOJHATH KOPPUTHPYIOILYIO CAaMOOLIEHKY, 3aKIIOUAIOLIYIOCS B KOHTPOJIE 32 IPOLIECCOM U3YUEHUS XUMUU U
BHECCHUHU HEOOXOJANMBIX KOPPEKTHBOB, COOTBETCTBYIOIINX ATAIlaM M CIIOCO0aM M3Y4YeHUS Kypca XUMHUH;
BBITIOJHATH PETPOCIIEKTHBHYIO CAMOOLICHKY, 3aKIFOYAIOIYIOCS B OLIEHKE MTPOLIECCA U PEe3yIbTaTa U3ydeHHs
Kypca XMMHH OCHOBHOMW IIKOJIBI, TIOJBEACHNN UTOTOB HA OCHOBE COOTHECEHUS IIENIEN U PE3yIbTATOB;

CTPOUTH KU3HEHHBIC U MPOECCHOHAITBHBIE TIAHBI C Y4€TOM KOHKPETHBIX COIIMATbHO-UCTOPUICCKUX,
MOJIMTUYECKHUX ¥ SKOHOMUYECKUX YCIOBUH;

0CO3HaBaTh COOCTBEHHbIEC LICHHOCTH M COOTBETCTBUE MX MIPUHUMACMBIM B )KU3HU PEILCHUSM;

BECTH JIMAJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOIIEHUH U B3aUMHOI'O YBa)KEHUS;

BBIJIETISITH HPABCTBEHHBIN aCMEeKT MOBEACHNS M COOTHOCUTH MOCTYIKHU (CBOM U APYTHX JIIO/EN) U COOBITHS C
MPUHATBIMA 3THYECKUMH HOPMaMH; B MPENENax CBOMX BO3MOXKHOCTEH NMPOTHUBOJEHCTBOBATH JACHCTBUAM U
BIIMSIHUSIM, TIPEACTABIISIONIMM YIPO3Y JKU3HH, 310POBBIO U 0€30MaCHOCTH JIMYHOCTH U OOILIECTBA.

PesepB -4 u



KOHTPOJIb YPOBHA JOCTUKEHUA
IINTAHUPYEMBIX PE3YJIbTATOB OCBOEHUA ITPOI'PAMMBI

KJI1aCC HazBanmne KOHTpOJ’IBHOﬁ pa6OTBI JgaTa
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KonTtposbHast pabota No 2.» IIpocThie BelecTBay
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KOHTPOJIbBHO U3MEPUTEJIBHBIE MATEPUAJIBI
8 KJIACC
KountpoabHas padora Nel «KATOMbI XMMHYECKHUX IJI€MEHTOB)
Bapuanr 1
1. a) Pacmonoxwure XMMUYECKUE FIEMEHTBI B MOPSAKE BO3pacTaHus MeTaindeckux cBorcT: Rb, Li, K
6) PacnojoXuTh XMMHYECKHE DJIEMEHTHI B ITOPSAKE BO3pACTaHHUS HEMETAUIMYECKUX CBOMCTB: Si, P,
Mg,
2. OmnpenenuTh BUJ XUMUYECKOU CBs3M 1iis cieayromux BemiecTs: 02, Na, KC1, H2S. CoctaButh cxembl

o0pa3oBaHMs TIOOBIX JBYX BUJIOB CBSI3H. N
?7 :L%)Hpe,I[GJII/ITe YHCIIO TPOTOHOB, HEUTPOHOB M AJIEKTPOHOB JyIst M30TOMoB XJopa = C1 C1 u kucnopona
0-0.

4. Ha3zoBHUTe XMMHUYECKHE JIEMEHTHI, a TAKXKE ONpPeIeTUTE 3aps/Ibl AAep ITUX aTOMOB, 3HAs
pacrpeesieHue IEKTPOHOB 110 YHEPTETUYECKUM YPOBHAM:

2;2,2;2,8,6.

Omnpenenure, K KAKOMY THUITY 2JIEMEHTOB, OHU OTHOCATCS (METAJIJIbl MU HEMETAJLIBI).

5. 3anmmure Ha3BaHUSA U CUMBOJIBI TpeX YacTull (1 aToMa 1 IByX HOHOB), paCOJIOKEHHE IIEKTPOHOB, Y
KOTOPBIX COOTBETCTBYET CIEAYIOLEMY PsLY YHUCEIL:

2,8,8.
Bapuanr 2
1. a) PacmonoxuTe XUMHUYECKHE JIEMEHTHI B TIOPSIKE BO3pAaCTaHUsl METal indeckux cBoicts: Al, P,
Mg
0) PacrnonokuTh XuMHUYECKUe 3IEMEHTHI B OPSAKE BO3pacTaHUs HEMeTallInueckux cBoicTs: F, |, Br.

2. OnpeaenuTh BUJ XUMHUYSCKOU CBsi3u s caenyromux Beniects: N2, Ca, NaCl, S02. CoctaBuTh cXeMbl

00pa3oBaHMs JHOOBIX ABYX BUJOB CBSI3H. o 40 2

?0. Onpenenure 4YUCI0 MPOTOHOB, HEUTPOHOB U ANEKTPOHOB ISl U30TOMOB aproHa: “Ar — Ar u kamus = K
K

4. Ha3oBHUTe XMMHYECKHE IEMEHTBHI, a TAKXKe OIPENIEIUTE 3aps/bl Aep ITUX aTOMOB, 3Has

pacnpeesieHue 3JIEKTPOHOB 110 SHEPTETUYECKUM YPOBHSM:
2,8,5; 2; 2,8,3.

Omnpenenure, K KAKOMY TUITY 3JIEMEHTOB, OHU OTHOCSTCS (METaJUIbl WJIM HEMETAJLJIbI ).

5.3anumunTe Ha3BaHUS U CUMBOJIBI TpeX YacTull (1 aToMa U IByX HOHOB), PACIIONIOKEHHUE FIEKTPOHOB, Y
KOTOPBIX COOTBETCTBYET CIEAYIOLIEMY ALY YHCEl: 2.

Bapuanr 1.
1. Cno’XHOE BEIECTBO - 3TO:
A. Yraexucaslii ra3 B. Bonopoa b. Meas I'. Kucsiopon
2. OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca HAaMMEHbIIas y BeulecTBa ¢ (hOpMyIo:
A.CO; b.CHs4 B.H)0 I.CS2
3. DIIeMeHT TpeThero nepuojaa rinasHoi noarpynnsl Il rpynmner [leprogndeckoit cuctemsl
XuUMHYecKux 3eMeHToB J.J1. MeHpaeneeBa:
A. Amomunnii b. Kansunii B. bepuiummii I'. Maraui
4. Yactuua (aroM uiM UOH), UMEIOIIAs CIEAYIONIEE pacipeiesieHue AIEKTPOHOB 110 IHEPTETUYECKUM
YpOBHSAM: 2¢;8¢;8¢e
A.Ne° B. S° B.Ca?* TI.Mg?
5. Snpo XMMHUYECKOTO0 3JIEMEHTa, coJepxkaniero 16 mpoToHOB:
A. Xuopa b. Kucaopoaa B. Cepsbi I'. @ocdopa
6. ATOM XMMHYECKOTO 3JIEMEHTA, UMEIOIIETO B CBOEM COCTABE 5 MPOTOHOB, 6 HEUTPOHOB U 5
JJIEKTPOHOB:
A. bop b. Hatpwuii B. Yruepoa I'. Azor
7. ATOM XMMHUYECKOTO AJIEMEHTA, dJIEKTPOHHAsE 000JI0YKa KOTOPOTO COAEPKUT 16 3EKTPOHOB,
Ha3bIBAECTCS
8. Macca 5 monb ammunaka NH, paBHa:
9. CootHecure.
Turn XuMHYECKOH CBSI3H:




1. Honnasn 2. Kopanentnas noaspHas 3. Meraummueckast
Xumudeckas popmysia BeniecTna:

A. Cl12 Bb. NaCI B. Fe.T'. M1:
10. 3amava. Paccumraiite 00mem Bogopona Hy maccoit 20 rpamm (H.y.).
Bapuanr 2.

1. CnoxxHoe BeIeCcTBO - 3TO:
A. Azot B. Kuciopon b. Keneso I'. Cynabdun xesnesa
2. OtHocuTenbHAs MOJIEKYJIIpHas Macca HauboJbIlas y BellecTBa ¢ PopMyIIoii:
A. H2S B. S02 B.Cu O I.K2S
3. Tpu 37EKTPOHHBIX CJIOS (SHEPTETUUECKUX YPOBHS) UMEET aTOM:
A. Kucaopoa b. Cepsi B. Kanbuus I'. bopa
4. DneMeHT BTOpPOro nepuoja riaaBHou noarpynns! V rpymnmnsl [lepuoaudyeckoi cHCTEMbI XUMHUUECKHUX
anemenToB .M. Menneneena:
A. Azot B. ®ocdop B. Kuciaopon I'. Yraepoa
5. Pacnpenenenue 31eKTPOHOB MO SHEPTETUUYECKUM YPOBHSM: 2€;8€; COOTBETCTBYET YacTulle (aToMmy
WJTU MOHY):
a Mg®B. Na'B. Na°T'. Ca *'
6. HMoHBbI KaJIus U XJIOpa UMEIOT:
A. Opaunakosblii 3apsa sapa. b. OqunakoByro maccey.
B. OpunakoBoe 4ucJio 3J1eKTPOHOB. I'. O1uHaKoBoO€e Y CJI0 MPOTOHOB.
7. ATOM XMMHYECKOIO 3JIEMEHTA, UMEIOLIEro B CBOEM cOCTaBe 9 mpoToHoB, 10 HEUTPOHOB U 9
3JIEKTPOHOB HA3bIBAETCS
8. 2 moib razoo0paznoro BemiecTBa ¢ popmynoii SO, (H.y.) 3aHUMAET 00bEM:
9. CootHecure:
Tun xumMuveckon CBA3H:
1. Honnas 2. KoBasieHTHas HenoyisipHas 3. Meraninuyeckas
XumMnyeckas (popMyJia BelecTBa:
A.SO3 B.H2B. CaF2. T'. Mg
10. 3amaua. PaccumTaiite o0beM yraekucioro raza C0, maccoit 220 rpamm (H.y.).

KonTtpoashas padora Ne2 «IlpocTbie BemecTBa» Bapuanr 1
1. Kakoe xonnuecTBO BemiecTBa okcuaa kanbiusa CaO nmeet maccy 140 r?
Paccuwnraiite maccy u o0beM yriekucnoro raza C02 KonuyecTBOM BeliecTna 2,2 MOJIb.

3. TlomoxeHne METaIoOB B MEPUOINIECKON CHCTEME, OCOOCHHOCTH UX DJIEKTPOHHOTO CTPOCHUS.
Ob6mue ¢pusznyeckue cBoiicTBa MeTaioB. COCTaBUTH AJIEKTPOHHBIE POPMYITBI KANbIUs, JINTUS U
AITFOMUHUS.

BapuanT 2

1. BpramcnuTh Maccy 8 Mok cepoBoopoaa HaS.

2. Paccuwnraiite maccy u o0bem gropa F2 konmdecTBoM BemiecTBa 1,5 MOJb.

3. TlonoxxeHne HEMETAUIOB B MEPUOIUICCKOMN CUCTEME, OCOOCHHOCTH UX DJIEKTPOHHOTO CTPOCHHS.
duzndeckue cBorcTBa MeTAIOB. Ajutotponusi. COCTaBUTh AJIEKTPOHHBIE (JOPMYIIBI a30Ta, CEPBI,
aprosa.

N

KountpoabHnas padora Ne 3.» CoenuneHnsi XAMHYECKHX 3JIEMEHTOB)»
Bapuanrt 1
Hasosure crnenyrommue BemectBa: CuO , Mn207, N203, HNO3, H2S03, H2S, Fe(OH)2, NaOH, Al(OH)3,
Cas(P0a4)2, Znl2, Mg(NO2)2.
Omnpenenute CTENIEHN OKUCIICHUS 3JeMeHTOB B coeaunenusnx: CoO, Fe(OH)3, CuOH, H2S04. Hanummre
MOJICKYJIsIpHBIE (hOpMYJIBI COeaMHEHHit: okcuaa cepedpa (1), okcuaa xenesa (I11), cepHOit KUCITOTHI,



a30TUCTON KUCIIOTHI, CUJIMKATa CBUHIIA, Tuapokcuaa xpoma (I1).

Bapuant 2

Hasosure crnenyrommue Bemecta: Ph02, P203, K20, H2S04, H2Si03, H3P04, M(OH)3, Mg(OH)z2, Sr(OH)2,
Al12(S04)3, Cs2S03, HgS.

OmnpepenuTe CTEIIEHH OKUCIICHUS 3JIeMEeHTOB B coeaunenusx: Mm203, Crz(S04)3, H2Si03, Sn(OH)2.
Hanwumure monexysipabie hopmyiasl coeaunenuii: okcuaa noga (VI1), oxcuma nesus (1), cepaucroit
KHCJIOTBI, HOJOBOIOPOTHON KUCIIOTHI, THIPOKCUAa Oapusi, hocdara MarHusl.

Bapuanrt 1
1. Cwmechio BEIIECTB, B OTJIMYKE OT WHANBUIYAILHOTO BEIIECTBA, SIBISCTCS:
A. Amomunuii b. A3zor B. Kuciaopoa I'. Bo3ayx
2. Psag popmyn, B KOTOPOM BCE BELIECTBA - OKCUBI:
A. Zn0O, ZnCl2, H20 . B. S03, MgO, CuO.
Bb. CaO, NaOH, NHs. I'. KOH, K20, MgO.
3. OO6mast popMyiia OCHOBaHUS BBIPA)KEHA YCIOBHOM 3aIUCHIO:
A. M(OH)«B. Du1y
B. 9x0; I'. HxKO
M -metawa, J - 3yeMeHT, KO - KHCIOTHBIH 0CTATOK.
4. HepacTBOprMOE B BOJIC OCHOBAHHE - 3TO BEIIECTBO C (OPMYIIOii:
A. KOH B. Cu(OH)2 B. Ba(OH)2I'. NaOH
5. Ywucno dpopmyi coneii B crnenyromiem crnucke: H,CO3, Fe(OH)3, KNO3, NaOH, Ba(OH),, CaO, SO,
CaCO3 - paBHo:
A.1.B.2.B.3.T. 4.
6. Kucnora, B KOTOpO#i 3apsi1 HOHA KUCIIOTHOTO OCTAaTKa paBeH 2-, UMeeT HopMyIy:
A. HBr b. HC1 B. HN03 | H2503
7. Maccosas noiis cepsl (B%) B cepHoii kuciore H,S0,4 paBHa
8Coenunenne Na;S04 (1o cucTeMaTuuecKoil HOMEHKIIAType) Ha3bIBAETCS
9. Cootnecure:
Hazpanue Bemiectna:
A. Oxcun marnus B. T uapokcun xenesa (111)
b. Cepnas kucaora I'. Xonopua maraus
dopMya COETUHEHNUS:
1. MnC122. Fe(OH)23. Fe(OH)34. H2S04
5. MgCl26. MgO 7. Mg(OH)28. H2S03
10. 3amaua. B 180 r Boxs! pactBopuiu 20 r. NaCl. Uemy paBHa MaccoBas 107l XJIOpUIa HATPHS B
MOJY4EHHOM pacTBOpe?
Bapmuanr 2
1. Ywucroe BemiecTBo, B OTIMYUE OT CMECH, - ITO:
A. Mopckas Boaa. b. MoJioko B. Bo3ayx I'. Kuciopon
2. Psx dhopmyir, B KOTOpOM Bce BeNeCTBA - KHCIOTHI:
A. HC1, CaC12, H2504 B. HNO3, H2 S03, H3P04
b. HC1, CuO, H\0s I'. NaOH, H,CO0s, H2S
3 O6mas popmyia conei n300pa’keHa yCcJIOBHOM 3aMuChIO:
A. M(OH)x B. 9xOy
b. M(KO), I'. H,KO
M -meTtaji, J - 3jaeMenT, KO - KHCJIOTHBIH 0CTaTOK.
4. Ilenoubto ABISETCS BEIIECTBO C (hOPMYJIIOM:
A. A1(0H)3 b. Fe(OH)2 B. KOH I'. Cu(OH)2
5. Yucno popmyn okcuaos B crieayromniem crrcke: NaOH, K,0, MgCl, S0, , BaS0,4 , Ca(OH),, H,0 -
paBHO:
A.1.B5.2.B.3.T. 4.
6. Kucnora, B KOTOpO# 3apsig HOHA KUCIOTHOTO OCTAaTKa paBeH 1- , umeeT hopMyIy:
A.HF 5. HSO4 B. H3POs+I'. H2CO3
7. MaccoBas nons a3ota ( B %) B azotHoit kucinore HNO3; paBHa
8. Coemunenune Zn(OH); (o cucTeMaTHYeCKO HOMCHKIIATYPE) Ha3bIBACTCSL:
9. CoortHnecure:




HasBanue Bemecrna:
A. Oxcuj 6apus B. I'mapoxcua maruus I'. Cyabpar 6apus
b. CepHucras kucjiora
dopMyna COETUHEHNUS:
1. H2S04 2. CuSO4 3. BaS034. BaO 5. BaS046. Mg(OH)z
7. H2S03 8. Ba(OH)2
10.3agaua. B 450 r Boas! pactBopuin 50 r conu. Uemy paBHa MaccoBast 10Jis COJIM B IIOJyYEHHOM

pactBope?

KonTpoabsHasi padora Ne 4. «i3MeHeHus1, MPOUCXOASIIIHE C BelIeCTBAMMD

Bapmuanrt 1

[TpuBenens! cxembl peakiuii. CocTaBbTE ypaBHEHUS XUMHUCCKUX PEAKIUN U YKAKUTE UX TUIL:

a) okcun docdopa (V) + Boga >hochopHas KucaoTa

0) COJISIHASI KUCJIOTA + alFOMUHUHN > XJIOPH/I aTFOMHHUS + BOJAOPO]I

B) HUTpaT cepedpa + xmopu xkenesa (I11) > xmopun cepedpa + Hurpar xeneza(lll)

T) ruapokcun iuHka (II) > okcua nunka (I1) + Boga

3a/laua 1. PaccuuTaiiTe 00beM yIiIeKUCIOro ra3a (H. y.), MOJIYYeHHOTO IpU MOJIHOM cropaHuu 2,4 r
yriepoa.

3a/laua 2. Kakoe KOJIMYECTBO BEUIECTBA U Macca jkeJe3a nmorpedyercs 11 peakuuu ¢ 16 r cepor? Cxema
peakuu: Fe + S = FeS

Bapuanr 2

[TpuBenens! cxembl peakiuii. CocTaBbTe YpaBHEHUS! XUMUYCCKUX PEAKIMIA U YKAKUTE UX THIIL:
a) okcup cepol (IV) + Boga > cepHucTast KucioTa

0) CepHas KHCII0Ta + IUHK > Ccynb(}at HuHKa + BOJAOPO

B) azortHas kucyora + ruapokcus xpoma (I11) = murpar xpoma (1) + Boma

r) ruapokcu xenesa (1) >4 okcun xenesa (II) + Boga

3a/laua 1. PaccunTtaiite 00beM Bogopoaa (H. y.), HOJYYEHHOTO MPU B3aUMOICUCTBUH 48 T MarHus ¢
M30BITKOM COJITHOW KUCIIOTBI.

3a/laua 2. Beraucaute Maccy HaTpusi, HeoOxoaumoro Juist noxydenust 10,7 r ximopuaa HaTpusi B U30bITKE
xyopa. Cxema peaknuu: 2Na + Cl2=21 Na Cl1

Bapmuanr 1
1. XumMmudeckoe ABJIEHHUE - DTO:
A.T'openue cBeun B. I1.1aBj1eHHe Jbaa

b. Ucnapenue 6en3una I'. 3amep3anue BoabI

2. YpaBHEHHE peaKiiy COCTUHEHHS:

A. Njy-3H, =2NHs3 b. 2 I1,0=2 H2>+O2

B. 2HCI+Zn=ZnCl.,+H,; I'. 2HBr=H,+Br>

3. [TlpusHak peakiuu, HaAOIIOAaEMBbIH PU TOPEHUN MArHUS:
A. Boigejienue raza B. BolaejieHue TemJI0Thl H CBeTa
b. U3menenne okpacku I'. O0pa3oBanme ocagka

4. VYpaBHEHUE PEAKIIUU PA3TIOKCHHUS:

A. CaO+Si02=CaSi0s B. 2 H2>-+02=2 H,0

B. FeS+2HCI=FeCl,+H,S T.2KNO03=2KNO0,+0,

5. Cymma Bcex K03h(DHUIIMEHTOB B YPAaBHCHHUH PEAKIMHU, CXeMa KOTOPOM



Al1+O2—* A1203
paBHa:
A.4B5.6B.9T1.10

6. IlpaBuibHOE MOJIOKEHHE TPOOUPKH MPH HArPEBAHUM KHUJIKOCTH TIOKAa3aHO HA PUCYHKE:

A.1B5.2B.3

7. Peakumu, IpOTEKAIOIIHUE C MOTIOMIEHUEM TEIJIOThI, HA3BIBAIOTCS
8. Tlo maunoii neBoii yactu ypasaenus Zn(OH), + 2HC1=
BOCCTAaHOBUTE €€ MPABYIO YacCTh
9. CocraBuTh ypaBHEHHUE pEaKLIUU U pacCcTaBUTh K03 PuirenTsl o cxeme: CepHasi KUCIOTA + THAPOKCHU]
Kanusi—cynb(haT Kanus + Boaa

10. 3agaua. I[lo ypaBHEHUIO peakIuu

Zn(OH), = Zn0+H,0 ompenenuTe Maccy OKCHIa IIMHKA, KOTOPBIA 00pa3yeTcs pu pasioxeHun 9,9 r.
HCXOHOTO BELIECTBA.

Bapuanr 2

1. ®wusnyeckoe ABIEHUE - ITO:

A. P:xxaBienue xesie3a B. IlnaBiienne cBMHIA

b. I'openue npesecunsnl I'. 'openne ciupra

2. YpaBHEHHE PEaKIUU PA3JI0KCHHUS:

A. 2503=2502 +02 Bb.2 Hx+02=2 H,0

HU. CuO+2HCI = CuOr+Hr O I'.2HC1 + Zn =H,+ZnCl,

3. TlpusHak peakiuu, HaOIIOAaEMBbIH PU CKUCAHUHM MOJIOKA:

A. Boigesienue Temnorsl B. O0pa3oBanue ocaaka

b. U3menenne oxkpacku I'. Iloriiomenne reniorsl

4. VYpaBHeHUS peakluyu oOMeHa:

A. 2 H20 =2 H2+02 Bb. 2C0O+02=2C02

B. Ca(OH2+2HC1 = CaCl12+2H 20 I'. C + 02= C02

5. CymmMa Bcex k0d(h(pHUIIMEeHTOB B YpaBHEHHH PEAKIIUHU, CXeMa KOTOPO

Al1+C1,—AI Cl3

paBHa:

A.4B.5B.7T.8

6. Ilamouka HAXOAMTCS B CaMOil ropsYeii YaCTH IJIaMEHHU Ha PUCYHKE:

. ¥

I) 2) 3)

A.1 b2 B.3

7. Peaxnuu, mpoTeKaroIye C BbIICIEHUEM TEIJIOTHI, HA3bIBAKOTCS
8. Ilo manHoii neBoii yactu ypaBHeHus ZnO + 2HC1= BoccTaHOBUTE €€ MPaByIO YacTh

9. CocTaBuTh YpaBHCHHE PEAKIIUU M PACCTABUTH KO (DHUIIMEHTHI IO CXEMeE:

I'mapoxkceunn narpus+xjaopun meau (II) 'mapoxkenn mean (IN)+xnopua HaTpus

10. 3apaua. I[Io ypaBHenuio peakinuu Ca0+H,0= Ca(OH); onpenenure Mmaccy ruipoKCuia KajabIus,
KOTOPBIil o0pa3yercs npu B3auMoaeicTBUU 212 1. OKCHAA KAJIbIUSA ¢ BOJ0OH, B3ITOH B 10CTATOYHOM
KOJINYecTBe.

=

HToroBasi KOHTpoOJbHAsi padoTa 3a Kypc Xumuu 8 Kjiacca

Bapuanr 1

1. TIpocroe BemecTBO-HEMETAILT:
A. Mens b. Cepa B. Cepebpo I'. Harpuit



2. ArperatHoe COCTOSIHHE IIPOCTOTO BEUIECTBA PTYTU MPU OOBIYHBIX YCIOBHUSAX:

A. Trepnoe b. XKunkoe B. I'azo00pazHoe

3. Tpu 2NEKTPOHHBIX €05 (IHEPIETUUECKUX YPOBHS) UMEET aTOM:

A. Kucnopona b. bopa B. Kansuus I'. Cepsl

4. Howmep rpyIiibl, KOTOPOI MPUHAAJIECKUT XUMUUECKUM 3IEMEHT (J17151 3JIEMEHTOB IIaBHBIX MTOATPYI),
YKa3bIBaeT:

A. 3apsa aapa aroma

b. Yucno sHepreTnyeckux ypoBHEH

B. Ywucnio 371eKTpPOHOB Ha BHEILIHEM 3HEPIE€TUUYECKOM YPOBHE

I'. Bce oTBeTHI BEpHBI

5. Macca 3 moinb cepoBogoposia HaS paBHa:

A.331.5.34r.B.99r.T.102r.

6. ['pynma ¢hopmyn BemecTB, B KOTOPOH COAEPKATCS MPEICTABUTENN YEThIPEX KIaCCOB HEOPTaHUYECKUX
COEMHEHMH (OKCUABI, KUCIIOThI, OCHOBAHUS, COJIN):

A. HNOsCaO, Na2 S04, KOH

b. MgO, HCI, Cu(OH)., C02

B. NaOH, KOH , KC1, K20

I'. Al 203? H2S04, LiOH , HBr

7. Oxpacka ¢eHondranentHa B pacTBOpe, MOITYICHHOM IIPU B3aUMOJICHCTBUN OKCHIA KaJIHs C

BOJOU

8. CoortHecure:

TuI XuMUYECKOH CBSI3HU:

Wonnas 2. KoBanentHas Henonsipaas 3. Meramnnueckas Xumuueckas popmyna sewecmea:

A.  H20Bb.KCl1 B. Cu I. 02

9. PaccraBpTe KOA(PHUIMEHTHI B CXeMaX M YKQKUTE THITHI XUMUYECKUX PEaKIuii:

A. CuO + HCIl > CuCz+ H:0

b. NH3>N2+ H>

B. Al +02>A1:03

10. Hanwmmure MOJEKYJISIpHBIE U TaM, IJI€ ’TO UMEET MECTO, - MOHHbIE YPaBHEHUS pEeaKlIUid, COTJIaCHO
CXEMe:

P >P20s>H,P04 >Na sP04 YkakuTe THITbI peakIuii 110 YUCITY H COCTaBY MCXO/IHBIX BEIIECTB U MPOIYKTOB
peaxkuuu.

Bapuanr 2

1. Tlpoctoe BemiecTBO-HEMETAILT:

A. Amtomunnit b. Marnwuii B. T'padut I'. XKeneso

2. ArperaTtHoe COCTOSIHHE ITPOCTOTO BEILECTBA CEpPhI MPU OOBIYHBIX YCIOBUAX:

A. T'azo06paznoe b. XKunkoe B. TBepaoe

3. Tpu 2MEeKTPOHHBIX CJI0s (IHEPTETUUECKUX YPOBHS) UMEET aTOM:

A.Bbapus b. Aprona B.Cepe6pa I'. Kucnopona

4. Yucno 31eKTPOHOB HA BHEITHEM SHEPreTHYECKOM YPOBHE aToMa 3JIeMEeHTa IIaBHOW MOATPYIIIbI
MOKa3bIBAET:

A. Howmep nepuona b. Homep rpynmsl

B. IlopsakoBslii HoMep aneMenTa . 3apsn sapa atoma

5. Macca 3 Mob BOJIbI paBHa:

A.27r.b.60r.B.54r.T.90T.

6. I'pynma dopmys BemecTB, B KOTOPOM COAEPKATCS OCHOBAaHUE, KHCIIOTA, COJTb U OCHOBHBINA OKCH/I;
A. HC1 ,S03, FeS, Ca(OH)2,

b. CuCh , H3PO4, KOH, C02

B. HNOs, NaNO0s, Cu(OH)z2, FeO

I'. CuO, S02, NaOH , HC1

7. Okpacka MHIUKaTOpa JJaKMyca B pacTBOpE, MOJYYEHHOM TpU B3aumo/eiictBuu okcuzaa ¢pochopa (V) ¢
BOJION

8. CootHecure




Tun XuUMHYECKON CBSI3H:

. HWonnas 2. KoBanentHas HenomsipHas 3. Metammueckast Xumuueckas popmyna sewecmea:
A. Ag b. N2 B.C02 T.MgCl:

9. PaccraBbTe KO3 (PHUITMEHTHI B CXeMax M YKOKHUTE TUITHl XUMUYECKUX PEaKITHii:

A1203 + H2S04 — A12(S04)3 + H20

b. H2+ Cl>— HCI1

H 20 —H2+02

10. HamumuTe MOJICKYJISIpHBIC M TaM, TJI€ 3TO UMEET MECTO, - HOHHBIC YPAaBHEHUS PEAKIIMMA, COTJIACHO
cxeMe:

Ba —BaO —Ba(OH),—BaS0, Ykaxure TUIIbI peakIiii 110 YUCITY U COCTaBY UCXOIHBIX BEIIECTB U
MIPOJIYKTOB PEAKIIUH.

9 KJIACC
Konrpoabnas padora Ne 1 «Beenenue. O01mas XxapakTepucTHKa XUMHYECKHX 3JIeMEHTOB U
xumudeckux peakuuid. [lepuoaguuecknii 3axon u Ilepuoanueckas cucreMa XMMUYECKHX 3JIEMEHTOB
J1. U. MenaeneeBa»

Yacts A (3aganusi ¢ BLIOOPOM OTBETA)
Al. B nepuonax cneBa HampaBo 3apsij sapa aToma
1. yBenuuuBaercs
2. yMeHblIaeTcs
3. HE U3MCEHseTCS
4. cHauana yBeJIMYMBAETCS, a 3aTeM YMEHbBIIIACTCS
A2. B rnaBHBIX NOATPYIIAxX CHU3Y BBEPX 3aps]l SApa aToMa
1. yBenuuuBaercs
2. yMEHbIIaeTcs
3. He U3MeHsercs
4. cHauaia yBeJIMUYMBAETCS, a 3aTEM YMEHbILIAETCS
A3. B rnmaBHBIX OArPYIINAX CBEPXY BHU3 YHUCIIO 3JIEKTPOHOB Ha BHEIITHEM YPOBHE
YBEJIMYNBAETCS
YMEHBIIIAeTCs
HE U3MEHsEeTCS
CHayaJla yBEeJIMYUBAETCs, a 3aT€M YMEHbILIAeTCs
nepuojax CIpasa HajJeBO YMCIIO SHEPTETUYECKUX YPOBHEN
yBEIUYNBAETCS
YMEHbIIIAeTCs
HE U3MEHSETCS
CHauasa yBeJIMYMBAETCS, a 3aTeM YMEHbIIIAETCs
TJIaBHBIX MMOJATPYIINAX CHU3Y BBEPX BOCCTAHOBUTENBHBIE CBOMCTBA 2JIEMEHTA
YCUJINBAIOTCS
ociabeBaroT
HE U3MEHSIOTCS
CHayaJia 0cJ1a0eBaroT, a 3aTeM YCUIMBAIOTCS
neprojax cjieBa HallpaBO BOCCTAHOBUTEIbHbBIE CBOMCTBA AJIEMEHTA
YCUJIMBAIOTCS
ocnabeBaroT
HE U3MEHSIOTCS
CHauaja ociadeBaloT, a 3aTeM YCHUIIMBAIOTCS
TJIaBHBIX MMOATPYIINAX CBEPXY BHU3 OKUCIUTEIbHBIEC CBOMCTBA AJIEMEHTA
YCUIINBAIOTCS
ocialbeBaroT
HE U3MEHSI0TCA
CHavaJia 0c1a0eBaroT, a 3aTeM YCUIMBAIOTCS
A8. B mepuoax ciieBa HampaBo OKUCIUTEIbHBIC CBOMCTBA 3JIEMEHTA
1. ycunusarorcs
2. ocmna0eBaioT

A4.

AS.

AG.

AT.

PP g, ghrwdPEghhodEghoneE



3. HE U3MEHSIOTCS
4. cHavaya ociabeBaroT, a 3aTeM YCHIIMBAIOTCS
A9. B rnaBHBIX MOATPYIINax CBEPXY BHU3 BBICIIAS TOJOKHUTEIbHAS CTETICHb OKUCIICHHUS
1. yBenumumBaeTcs
2. yMEHBIIAETCS
3. He U3MEeHseTcs
4. cHavaya yBEJIMYUBAETCS, a 3aT€EM YMEHbILAETCS
A10. Okcup xkanbiust CaO He pearupyer ¢
1) NaOH  3)Co02
2) HC1 4) H20
A1l . Okcug cepsol (IV) SO2 He pearupyer ¢
1) NaOH 3) CaO
2) H20 4)HCI
A12. Ykaxute BeniecTBO X B TCHETHUYECKOM PsJIy CEphI:
S >X>H,S03
1) Na2S033) H2S
2) S0s 4)S02
A13. Vkaxute BeuecTBo X B reHeTUYECKOM psny kanbuusa: Ca > X > Ca(OH)z.
1) CaO 3) CaCo03
2) CaCl24) Ca(N03)2
A14. Ucnonb3ys METOJ] 3JIEKTPOHHOTO OanaHca, onpeaenuTe cyMMy K03 QHUIIMEHTOB B ypaBHEHUT
peakiuu o cxeme: NH3 + O,>Ne, + H20
1) 123) 14
2) 134)15
A15. Coxram 335 r TexHuueckoit cepsl, conepsxkaiieii 10% npumeceit. Onpenenute o0beM (H.Y.)
obpasosagiirerocst okcuza cepbl (1V), eciu BeIxoa 3Toro okcuaa cocraBuit 90% ot TeopeTHuecku
BO3MO>KHOTO.
1) 170 13)190 n
2) 180 m14)200
Yactp B (3agaHus ¢ KpaTKUM OTBETOM)
B1. YcranoBute coorBeTcTBHE MEX 1y POpPMYIOi OKCcHIa U ero kinaccudukanueir. OTBeT qaiite B BUIe
MOCJIeI0BATEILHOCTH (P, COOTBETCTBYIOMUX OyKBaM 10 andaBuTy.

OOPMVIIA KITACCUOUKALINA
OKCHJIA A™O3 OKCHIA

B) P20s 1) KUCITIOTHBIH OKCH/T
BaO 2) aMm(pOTepHBIN OKCHUJT
I') A1203 3) OCHOBHBIT OKCHU]T
) Na20

B2. YcranoBute cooTBeTcTBHE MEXKAY opMyInoil coequHeHus | 1 kinaccudukanueid. OTBET qaiTe B BUIE
MOCJIE0BATEIBHOCTH IIU(P, COOTBETCTBYIOMUX OyKBaM IO angaBUTY.

OOPMVIJIA KITACCUDOUKAILIN A

A)KOH B)H3P0, 1) kucnora

B)Fe(OH)2T) 2) aM(OTEpHBIN TUAPOKCHU]T

A1(OH)3 ) HC1 3) HepacTBOPUMOE OCHOBAHHE
4) 11e104b

B3. Cpenn HIKENEpeUHCIEHHBIX OKCHIOB YKaKUTE HepacTBOpuMbIe ocHoBauus: 1) Mg(OH)2, 2) HralOs3,
3) NaOH,

Ni(OH)z2, 5) Ba(OH)2, 6) Cu(OH)2, 7) KOH, 8) NH4OH. OtBeT naiiTe B Bi€e MOCICI0BATEIBHOCTH IIUGD
B MIOPSJIKE WX BO3paCTaHUS.

B4. Pacnionioxure 31eMEHTHI B ITOPSAKE BO3pacTaHus MX MeTajndeckux cBoiicts: 1) Ca, 2) Ba, 3) Be, 4)
Sr, 5) Mg. OtBeT naiiTe B BUE MOCICIOBATEIBHOCTH ITUMD.

B5. PacnonoxuTe 371€MEHTHI B IOPSIKE BO3pACTAHUS UX OKUCIUTENBHOM ciocoonocTH: 1) S, 2) C1, 3) P, 4)
Sb, 5) As. OtBeT naiite B BUI€ IOCIECI0BATEIILHOCTH U PP.



KonTtpoabsnas padora Ne2 «Mertamas» Bapuanr 1
1. CocraBuTb ypaBHEHUS PEAKIIUMA, XapaKTEPUIYIONTUX XUMUUECKHE CBOMCTBA METAINTHYECKOTO
kanplus. Peaknum paccmarpusats B cBete Teopun OBP u TO/I. Jlate Ha3BaHUA U XapaKTEPUCTUKU
MOJIyYEHHBIM COE€IUHEHHUSIM.
2. CocTaBHUTb ypaBHEHHUS PEAKLUH IS IEPEXOJIOB:
Fe — FeS04— Fe(OH)2— FeO — Fe
|
FeCO0s
3. Tlpu B3aumopeiictBum 5,4 T Al ¢ cosstHOM KHCIOTOM ObLIO MoTydeHo 6,384 n Bomopoxaa (H.y.).
CKOJIBKO 3TO COCTAaBIISET MPOLIEHTOB OT TEOPETUUYECKH BO3MOKHOI0?
4. TlpuBectu XuMU4ecKre (GOPMYIIbI CICIYIOIUX COSTUHEHNI: KPUCTAJUTMYECKast COJIa, HOKEeHas
MarHe3usi, KpaCHbIM KEJIE3HSIK.
Bapuanr 2
1. CocraBuTh ypaBHEHUS pEaKIIHii, XapaKTePU3YIOIIUX XUMUYECKUE CBOMCTBA UTHs. Peakiun
paccmatpuBath B ceete Teopuu OBP u TO/1. /laTe Ha3BaHUS U XapaKTEPUCTUKHU TTOTYYCHHBIM
COEIMHEHUSIM.
2. CocTaBHUTb ypaBHEHHUS PEAKLUH JIJIs IEPEXOJIOB:
Bc — BeO — Be(N03)2— Be(OH)2—K2Be02— BeS04
3. Ompenenuts 00BEM BOJIOPO/IA, KOTOPBIA MOKET OBIThH TOTYYCH IMPU B3aUMOJICHCTBUHU C BOJION 5 T
Ca, ecnu BbIx0a Bogopoja coctanisier 90 % oT TeopeTnyecku BO3MOKHOT0? ¢
4. TlpuBectn XUMUYECKHE (POPMYIIBI CICTYIOIIUX COCTUHEHNI: MATHUTHBIN KEJIe3HSK, JKEICe3HbIH
KOJIY€/1aH, KAMEHHAasl COJIb.
WIH
Bapuanr 1.
1. DnexrpoHHas (hopMylia aToMa MarHus:
A1S°2s®  B.1S?2S*2pP*
B.1S°2S*  T.1S%2S°2P°3s?
2. C pa30aBieHHOM CEepHOI KUCIOTON HE B3aMMO/IEHCTBYET:
A. Amomunnii B. XKeneso
b. bapuii I'. PtyTs
3. Tlpocroe BemecTBO ¢ Hanboee IPKO BHIPAKCHHBIMHA METAJUIMYECKUMHU CBOWCTBAMH:
A. bepwumii B. Marnuii
b. Kanpruii I'. Ctponnmii
4. ATOM MarHus OTIMYaeTcs OT MOHA MarHUs:
A. 3apsanom siapa B. Uuciaom npoToHOB
b. 3apsnom wactuus! I'. Yucnom HEUTPOHOB
5. Haubonee sHEpruyHO pearupyeT ¢ BOJIOM:
A. Kannit B. Cxanguit
b. Kanpuwmii I'. Maruamit
6. Psj, B KOTOPOM BCe BEIECTBa pearupyroT ¢ KalblUeM:
A. C02, H2, HC1 B. NaOH , H20 , HC1
B. Cl2, H20 , H2S04T'. S . H2S04, sos,
7. Pagmyc atomoB anmemenToB |1l mepuosa ¢ yBenmnuenuem 3apsa sjpa oT IMIeJIOYHOTO MeTalla K
rajioreHy
8. Bwux XxuMHuecKkoit CBS3M B IPOCTOM BEIISCTBE KAJTBITHIA
9. Hanuwume cokpaujennoe uonnoe ypasuenue, COOTBETCTBYIONIEE MONEKYIApHOMY ypaBHeHHI0: BaCl,"
H>S0, = BaS0, + 2HC1
Hanuwume ypasnenus peaxyuii, ¢ TOMOIIBIO KOTOPBIX MOYKHO OCYIECTBUTH CIEAYIOLIUE PEBPAILECHUS:
CuCl,> Cu(OH), >C u (N O3) >Cu 1 COCTaBUTh BO3MOYKHBIC OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIC
YpaBHEHUS.

Bapuanr 2.

1. SJIeKTZpOHHaﬁ ¢dopmyna aToMa HaTpUS:
A.1S%2S B. IS? 25 2P°3S

B. 1S? 25%2P%3s! T 18%28!

2. C CoJIAHOM KHCITOTON HE B3aUMOJICUCTBYET:
A. Menp B. XKeneso.



b.Kanpuuii I'. [uak
3. [Ipocroe BemecTBO ¢ HanboIEE IPKO BHIPAKEHHBIMH METANIMYECKUMHU CBOWCTBAMHU:
A. Amomunuii B. Marauit
b. Kpemuuii I'. Hatpuit
ATOM aJIOMUHHUS OTIMYAETCS OT MOHA ATFOMUHUS:
. 3apsom snpa B. 3apsamoM yacTuisl
HYucnom nnpotoHoB I'. UuciioM HEUTPOHOB
Hawnboiee sHeprudHo pearupyer ¢ BOJOM:
. Ctponuuii B. Maruuit
. Kanbun I' bapuii.
Psn, B KOTOpOM Bce BelllecTBa pearupyroT ¢ MarHueM:
A.S,NaOH,H20 B.Cb,602,HC1
b. Li, H2S04, CO2  T'. CuO, Cu(OH)z2, H3PO4
7. Paanyc aTOMOB 3JIEMEHTOB IJIABHOM MOJATPYNIIBI C YBEIUUYCHUEM 3apsija siapa
8. Bun xumuueckoii cBsi3u B MPOCTOM BEIIECTBE XJIOPHIE HATPUS
9. Hamummre cokpameHHOe HOHHOE YpaBHEHHE, COOTBETCTBYIOIIEE MOJIEKYIIsIpHOMY ypaBHeHUt0: A1C13
+ 3KOH = A1(OH)31 + 3KC1
10. HamumwuTe ypaBHEHUS pEAKIHiA, C TIOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH CIICIYIOIINE
npeBpamenus: Zn—> 2ZnS0s —>Zn(OH)2 —>ZnO u coCTaBUTh BO3MOKHBIE OKHCIIUTEIBLHO-
BOCCTAHOBUTEJIbHBIC YPAaBHEHUS.

> o> s

o o

Kountpoabsnas padora Ne3 «Hemeraibny
Bapuanrt 1
1. CocraBuTth ypaBHEHUS pEaKIUil AJIs IEPEXOI0B:
S>H,S > S0,> S0;:>H,S04, > H,
I
Na2S03
Paccmotpets ogny peaknuto B cBete TO/I.
2. JlaTh XapaKTepUCTUKY PEaKIUH IO Pa3InYHBIM MPH3HaKaM. PaccMOTpeTh yCIIOBHSI CMEIIEHUS
XMMHUYECKOI0 paBHOBECHS BIIPABO:
N2+ 3H2 >2NH3 +Q
3. VYpaBuate OBP meToioM asekTpoHHOTrO 6anaHca:
Mm02+ 4HC1 = MuCl2+ Cl2+ H20
4. TlpuBectu XuMuueckue GOpPMYIIbl CIETYIOUMX COSAMHEHUI: aMMUayuHas CeJIMTPa, CBUHIIOBBIN
0J1ecK, QIIFOOpPHUT.
5. B 735 mr 20 % pactBopa cepHoit kucnoTsl pactBoprwin 30 mit ammuaka. Paccunrares maccy
00pa3oBaBIICHCS COTTH.
Bapuanr 2
1. CocraBuTh ypaBHEHHUS PEAKIINI IS IEPEXOIOB:
ZnCl2>HC1>11 > C12> 12> Bl
I
AgC1
PaccmoTtpets oany peaknuio B ceete TO/I.
2. JlaTh XapaKTepUCTUKY PEaKIUH [0 pa3InYHbIM NpU3HaKaM. PaccMOTpeTh yCIIOBHsI CMEIIEHUs
XMMHYECKOr0 PAaBHOBECHUS BIIPABO:
2503<>2S0.+ 02-Q
3. VYpaBuare OBP metomom aekTpoHHOTO OanaHca:
HNO3(pas)+ Mg = Mg(N03)2 + N20 + H20
4. TlpuBectu xuMuyeckue GoOpMyJIbl CASAYIONINX COCTUHEHUI: BECEALIMI ra3, )KUIKOe CTEKIIO,
KaJIMWHAsl CeIUTpa.
5. B 400 25 % pactBopa eaKoro KaJiu pacTBOpHIN 45 J1 yIIIeKUCIoro ra3a. Paccunrars maccy
0o0pa3oBaBIIIeiics COJIH.

HIJIN



Bapmuanr 1.

1. 3apsa sapa atoma +17 UMEIOT aTOMBI XUMHYECKOTO 3JIEMEHTA:

A.Azota B. Cepsl

b. Kucnopona I'. Xnopa

2. Ypasaenue xumuueckoi peakmun 2502 + 02= 2503 cOOTBETCTBYET CXeME MPEBPAICHUS CEPHI:

A. s’ -s“B.s" 5"

b.S?—s"r.8% —s™

3. Crenenb okucieHus Gocdopa B psaay BemiecTs, popmynsl KoTopbix Ca,P2, P, P203, P;05 A. IToBbimaetcs
ot 0 o +5 B. [Tonmxkaercs ot +6 110 -2

b. IloBrimaetcs ot -3 no +5 I'. IloBemmaercs ot -4 no +4

4. BemiectBo X B psaay npespatiennit CO2— X — Ca(HC03)2—COr umeer popmyiny: A. Ca(OH)2 B. Ca
C03

B. CO . CaO

5. PeaKTI/IBOM Ha Cynb(l)aT-aHI/IOH ABIISACTCA KATHUOH.
A H B. Ba®"

B. Na* . NHs*

6. Xumudeckas peaklys BO3MOXKHA MEXAY BelIeCcTBaMH, (DOPMYIIbI KOTOPBIX:
A. C0, u NaOH B. S03 1 N»,Oq

B. Cuu H2S04(Paze)I'. P203 1 HC1

7. Bua XxuMHuecKo CBSI3U B MPOCTOM BEIIIECTBE XJIOPOBOAOPOJIE:
8. CocraBbpTe QOpMyTy KHCIOTHI, KOTOpasi 00pazyeTcs Mpu B3aUMOACHCTBUU BEIIECTB, (DOPMYITbI
koTopbix: Na,Si0z u HC1:
9. Hewmeramnnueckue CBONCTBA MPOCTHIX BELIECTB, 00Pa30BaHHBIX AJIEMEHTAMHU BTOPOTO MEPHOJa, C
YBEIIMYECHUEM 3aps0B SAEp
10. 3anummure ypaBHEHHs peakiii, C MOMOIIbIO KOTOPHIX MOXHO OCYILECTBUTH MPEBPAILLEHUS COTTIACHO
cXeMme:

12345
S—MgS — S02 — SO3—Na2S04 — BaS04 Peakuuto 1 paccMOTpuTe C TOYKH 3PEHHUS OKHCICHHS-
BOCCTAHOBJICHHUS, PEAKLIUIO 5 B CBETE TCOPUH NIEKTPOTUTUIECKON JUCCOIUAIINY.

Bapuanr 2.

1. 3apsn sapa atoma +14 UMEIOT aTOMBI XUMHUYECKOTO JIEMEHTA :

A.Azota B. Kpemuus

b. Kucnopona I'. Yraepona

2. KoBaneHTHas HemosipHas CBSI3b UMEETCSI B MOJICKYJIe BelecTBa, (hopMyra KOTOpOro:
A. N2 B. HC1

b. CH4 I'. Na2S

3. CrerneHb OKUCIICHHS CEPBI B PSJTY BEIIECTB, (OPMYITBI KOTOPBIX

S0z, S02, S, H2S

A. Toseimaerces ot 0 no +5 B. [Tounxaercd ot +6 10 -2

b. IMonmxkaercs ot +5 no O I'. [loBeimaercs ot -4 o +4

4. BemectBo X B psany npeBpamennii P— Py0s— X —NazPOsumeer popmymy:
A. Ca3(P04)2B. Ca CO,

b. PH3 I'. H3P04

5. PeakTUBOM Ha XJIOPHU]I-aHUOH SIBIISIETCS KATHOH;

A.H'B. Ba’+

b. Ag'T. NH4"

6. Xumudeckas peakiys BO3MOXXHA MEXIY BEIIeCTBaMH, (DOPMYIIBI KOTOPBIX:
A. H2S04u CO2 B. H2S04u BaS04

b. HQSO4 U Au I. H2804 " MgO

7. CooTHecuTe: ypaBHEHUE XUMHUYECKON peaKIuu

H2S + Cl2=2HCI + S cxeme npeBpaleHus xJjopa:

A. %> B.Cl°>a"

B.C1">CI1" I.Cl">CI°



8. CocraBbTe QopmMyny ra3000pa3HOro BEUIECTBA, 00PA3YIOIIETOCs MPU B3aUMOICHCTBUH BEIIECTB,
dbopmynsr kotopeix: CaC03u HC1:
9. HemeramumMueckue CBOMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTAMHU MSATON TPYIIIBI TJIaBHON
MOATPYIIIBL, C YBEJIMUYEHUEM 3apsiia spa:
10. 3anummTe ypaBHEHUs PEaKIHid, C TOMOIIbIO KOTOPBIX MOYKHO OCYIIECTBUTDH PEBPAILLCHHUS COTIIACHO
CXeMe:

1 2 3 4 )
N2> NH3> NO > NO2> HNO3> KNO3
Peakuuro 1 paccMoTpuTe € TOUKHM 3pEHUS OKUCIEHUS-BOCCTAHOBIIEHUS, PEAKIIMIO 5 B CBETE TEOPUHU
ANEKTPOJINTUYECKON JUCCOLUALNH.

«HAToroBasi KOHTPOJIbHAsA padoTa MO XMMHH 32 Kypc 9 Kiiacca»

Bapuanr 1.
1. Hauboee sspko METAJUTMYECKHUE CBOMCTBA BBIPAYKEHBI:
A. Y narpus B. V karus
b. Y mutua I'. Y maraus
2. CremneHnb OKHUCIIeHUA +3 y aTOMa XpoMa B COeIMHEHUH, GopMyiia KOTOPOro:
A. CIO B. C1O3
b. CFzOg I. HzCIO4
3. CepHyYIO KHCIIOTY MOKHO IOJTYYHUTh IPU B3aUMOJICHCTBUAN BEHIECTB, (DOPMYITBI KOTOPBIX:
A. H20 u 802 B. H2 u 803
b. H20 u S03T". SO3u KOH
4. Psj 51eMeHTOB, pACHOJOKEHHBIX B OPSAKE YBETUUCHHSI aTOMHBIX PaJHYCOB:
A.Be,B,CB.Si,C,N
b. F, Cl, BrI'. Na, Mg, Ca
5. Oxup Kamplus sIBISIETCS:
A. Am¢otepasiM  B. Heconeobpa3zyromum
b. Kucinotaeim I'. OcHOBHBIM
6. nsa propuna xanus xapakTepHa XUMUYECKas CBS3b, KOTOpasi Ha3bIBaeTCA
A. HUonnas B. KoBasieHTHas HenosspHast
b. Metannuueckas I'. KoBanenTtHas nonsipHas
7. CooTHecuTe: ypaBHEHUE PEaKIIUU
2 S02 + 02 = 2S03, cxeme NpeBpaleHUs CepBI:
A.S">5"B, 5% >
B.S">s? T.8°>8-°
8. Okcwun azota (1) umeer hopmyiry
A. N0 B. N203
b. NO2 I'. NO
9.3anumuTe ypaBHEHHS PeaKIHii, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH MPEBPAIlCHHUs COTIACHO
cXeMe:

1 2 3
Na2C03 > C02>CaCO3 > CaO Peaxmuto 1 paccMoTpuTe B CBETE TEOPUH ICKTPOITUTHIECKON
JVCCOITAITUH.
10. Brraucnure Maccy COJNISTHOM KUCIOTHI, HEOOXOIUMOM I HEUTpaTN3aluu
40 r. 20% pacTBOpa TUAPOKCHUIA KATBITHSI.

Bapuanr 2.

1. HauGonee sipko BbIpa)KEHbI HEMETAJUINYECKUE CBOUCTBA:

A. Y xmopa B.YVY ¢ropa

b. Yuoma TI.VY 6poma

2. CreneHb OKHCIEHMS -3 y aTOMa a30Ta B COEIMHEHUH, (OpMYysa KOTOPOTro:

A. N2 B.N203

b. NO I'. NHs

3. Tmmpoxcun meau (I1) MOKHO MOTYYUTH MTPU B3aUMO/ICHCTBUU BEUIECTB, (POPMYIIBI KOTOPBIX:
A. Cuun H20 B. CuO u H20

b. CuCl2u Fe(OH)3I'. CuSO4u NaOH



4. Psjgd1eMeHTOB, pACIOOKEHHBIX B TIOPSAKE YBETUYCHHUS AaTOMHBIX PaJHYCOB:
A. Li ,Na, Rb B.Se.S .02

b.P,S 02 I'.Be, B, Al

5. Oxup yrneponaa (1V) ssasiercs:

A. Am¢potepasim  B. HecomneoGpasyronmm

b. Kucnorueim I'. OcHOBHBIM

6. B monekyne 6poMOBOIOPOIa XUMUYECKAs CBSA3b HA3BIBACTCS
7. CooTHecuTe: ypaBHEHUE pPEaKlIUu

4 NH3 + 502 = 4NO +6 HzO CXeMe MPEeBpaIECHUS a30Ta:
A. N2 —N°B. N"_—N*

B.N® —N"TI.N?—N?
8. T'mapoxcun xenesa (I1) umeer popmyiry
9. 3anmmmre ypaBHEHUS PEaKIIHii, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH MPEBPAIICHHUS COTIACHO
cxeme:

1 2 3
S03—H2S04—CuS04 — Cu(OH)2 Peakuuto 3 pacCMOTPHUTE B CBETE TEOPUHU DIIECKTPOIUTHIECKOM
JMCCOIIMAITUH.
10. K 27 r pactBopa ¢ maccoBoii qoseit xiopuaa meau (1) 10% nobaBuiu u30bITOK pacTBopa Cyabduaa
HaTpus. OnpenenuTe Maccy BBIMABIIETO OCAKA.




CucreMa OLEHKH JOCTHKEHUI yUAIIHXCS

OcHoBHas 3a71aua ¥ KPUTEPH OLIEHKH - OBJIAICHUE CUCTEMON YUeOHBIX IEHCTBUI C U3y4aeMbIM YU€OHBIM
MaTEPUAJIOM.

CucrtemMa OLIEHKH BKJIIOYAeT B ce0s BHYTPEHHIOIO (OCYILECTBIIIEMYIO CaMOW IIKOJOH) W BHEIIHIOK
(ocymiecTBisieMas BHEIIHUMU 110 OTHOLICHUIO K ILIKOJIE CIIy>KOaMu).

s OLIEHKH UCIIOJIB3YETCS nepcoHnPUIMPOBAHHAS uHpOpMALUS U AQHOHMMHas
(aenepconuduIIIpOBaHHAs ).

[lepconnuupoBaHHON OIIEHKE MOJIEKAT TOJBKO METANpEeIMETHbIE U MPEIMETHBIC Pe3yIbTaThl U3
0110Ka «BBITYCKHUK HAy4UTCSA».

OrneHka JOCTHXKEHUH pean3yercsi «METOAOM CIOXKEHHs», MPH KOTOPOM (UKCUPYETCS JTOCTHKCHHE
OIIOPHOI'O YPOBHSI U €r0 IIPEBBILICHUE.

Jlnisi OLEHMBAHUS HCIOJB3YIOTCS: CTAaHAAPTH3MPOBAHHBIE NMHUCHMEHHBIE M YCTHBIE PAa0OTHI, MPOEKTHI,
IIpaKTUYeCKHe pPadoThl, J1abopaTopHble padOThI, TECTbI, 3a4eThl, TBOpPUECKHUE palbOThI, camMoOaHaIu3,
CaMOOIICHKa, HAOIIOACHUS U TIP.

Tunsl 3aqaHuil, KOTOPBIE HCIIOJIB3YIOTCS IS OLCHKH JOCTH/KCHHUH
1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;

[0 YPOBHIO IPOBEPSEMBIX 3HAHUM, YMEHHH, ClIOCOOOB AEHCTBHI: GAa30BbI U MOBBIIICHHBIH YPOBEHb; I10
UCTIOJB3yeMBbIM CPEICTBAM: 3alaHus ISl TMHCbMEHHOH WIIM YCTHOW Oeceipl, MpaKkTHYECKHE 3aJaHusl,
nabopaTopHbIe PabOTHI,
1o (hopMe MPOBEACHUS: Il MHANBUAYAILHOW WA TPYIIIIOBOM pabOTHI.

HTrorosasi oneHka CKJIAAbIBACTCS U3:
HAKOTUICHHBIX OIICHOK (XapaKTepH3yIOT JUHAMUKY 00pa30BaTENbHBIX JOCTHKCHHUN ydYaIlUXcs); OICHKH 3a
CTaHJAPTU3UPOBAHHbIE UTOIOBbIE PA0OTHI (XapaKTEpPU3yIOT YPOBEHb IPUCBOEHUS CIIOCOOOB ACHCTBUIN)

BHyTpeHHIOI0 cHCTeMY OLIEHKH HA CTYINIeHH OCHOBHOIO 00miero odpasoBanms Kiaccuduuupyercs
CIIEAYIOIIMM 00pa30M M BKJIIOYAET MPOLEeypHI:

HHIMBHAYAJIbHbIE pe3yJbTaThl yyaluxcsl - B cdepe pa3BUTUS Y HUX KOMIETEHTHOCTHBIX YMEHUU U
HAaBBIKOB, BBIBIIIOTCA B XOJI€ IICUXO0JIOTO-TI€1arOrM4eCKOro MOHUTOPHHT;

NnpeaMeTHbIE Pe3yJbTaThbl - PE3yJbTaThl, MOJYUYEHHbIE B MPOLECCE OLIEHWBAHUS YUYMTEISIMHU IIKOJIBI Ha
IIPEIMETHOM YPOBHE;

BHYTPHMIIKOJIbHbIE Pe3yJIbTAaThbl - PE3yJbTaThl, MOJYYEHHbIE B XOJ€ aAMHUHHCTPATUBHOTO KOHTPOJIS,
UTOrOBOM aTTecTanuu yyamuxcs ( KOHTPOJIbHBIE Pa0OThl, IPOMEKYTOUHBIE, HTOTOBBIE, TUATHOCTUYECKUE);
BHEUIKOJIbHbIE Pe3yJbTaThbl - PE3yJbTaThl OJUMIIMAJ, KOHKYPCOB, COPEBHOBaHHM, KOH(GEpEeHIUH U T.II.;
PE3YJIBTAThl, IOJyUYEHHBIE B XOJI€ He3aBUCMMON BHEIIHEH OLEHKH - pe3ylbTaThl oaydeHHbIe B Xoae [1A;
HedopMaTu30BaHHAS OLEHKA - TOPT(HOIIHO.

Jlis onucanus JOCTHXKEHUH o0yJaromuxcs 11e51eco00pa3Ho YCTaHOBUTH CIEIYIONIME NATh YPOBHEH:

YpoBeHb JlocTHKeHNE IVIAHUPYEMBIX Pe3yJbTATOB Ouenka
(oTMeTKA)
ba3oBblii C«YIOBJIETBOPUT
YPOBEHb NIEeMOHCTPUPYET OCBOEHHE YUYeOHBIX JEHCTBUH C OINOPHOU|ETHHOY (vmm
NOCTHKEHHU I CUCTeMOM 3HaHMI B paMKax Jauara3oHa (Kpyra) BBIIEICHHBIX[OTMETKa  «3»,

3agad. OBnajseHue 0a30BBIM YPOBHEM SBISIETCSA JOCTAaTOUYHBIM/OTMETKA
UIsT  TIPOJIOJDKEHUST OOy4YeHHs Ha CIEIYIONIEH CTYMEHHU[3AYTEHOY).
00pa3oBaHMsl, HO HE M0 NPO(UIBHOMY HANPaBJICHUIO
[MoBbINIEHHBI |[yCBOSHHE ONOPHOM CHUCTEMBI 3HAaHUI HAa YPOBHE OCO3HAHHOTO|OLIEHKA «XOPOIIO»
YPOBEHb MPOU3BOJILHOTO  OBJAJICHHUS  YYeOHBIMH  JCHCTBUSMMU,(OTMETKA «4»);
JIOCTaTOYHBI O KpYyro3op, MMpoTa (WM H30UpPaTENILHOCTH)
nHTEepecoB. Takue oOydaroniuecss MOTYT OBITh BOBJICUYCHBI B
MIPOEKTHYIO I€ATEILHOCTD 110 MPEAMETY M COPUCHTUPOBAHBI HA
MpoJo/KeHHe OOydeHHss B CTapIIMX Kjaccax MO JaHHOMY)
npouIIo.

Boicokmii bonee monmHoe (IO CpaBHEHMIO C MPEIBIIYIIMM) YCBOCHHE|OLIEHKA
YpPOBeHb OIIOPHOM CUCTEMBI 3HAHUI HA YPOBHE OCO3HAHHOTO COTITUIHOY




MPOU3BOJILHOTO  OBJIAJCHUS  YYCOHBIMH  JICHCTBHUSAMMU,(OTMETKA «5»).
TOCTaTOYHBIM KPYro3op, MMUpoTa (WIuM H30MpPaTENbHOCTH)
nHTEepecoB. Takue oOydaroniuecss MOTYT OBITh BOBJICUYCHBI B
[IPOEKTHYIO IATEIILHOCTD 110 MPEAMETY M COPUEHTHPOBAHBI HA|
MPOJOJDKEHHE OOYYCHHsI B CTapUIMX Kiaccax I0 JIaHHOMY]

poduiio.
[loHuKeHHbIH «HEYAOBJIETBOP
YPOBEHb OTCYTCTBHE CUCTEMATHUECKON 0a30BOM  MOATOTOBKH, |[HTEIHHOY
o0y4aromuMcsi He OCBOCHO Jaxke u MOJIOBUHBI  |(OTMETKA «2»)
[JIAHUPYEMbIX pe3yiabTaToB,  KOTOpBIE OCBalBacT

OOJBIIMHCTBO  OOYYAIOIIMUXCS, HMEIOTCS  3HAUYMUTEJIbHbIC
npoOesbl B 3HAHUSAX, JalibHElee o0ydenue 3arpyaneHo. [pu
STOM OO0YYaroIIMIiCsI MOXET BBINOJHITH OTICJIbHBIC 3aJaHMUs]
[MOBBILIIEHHOT'O YPOBHSI. JanHas rpynmna
oOyuatomuxcs (B cpeqHeM B Xoj€ 0Oy4eHHs COCTaBISIOLIAS
okoJio 10%) TpeOyeT cenuanbHOM TUarHOCTUKY 3aTPyIHEHUN
B OOyueHuHu, MpoOEJOB B CHUCTEME 3HAHHM U OKa3aHHUH
[[eJICHATPABICHHOM MMOMOIIIH B TOCTHXKEHUU 0Aa30BOTO YPOBHS
Hu3kuii ypoBeHb OLICHKA «TIOXO0»
HAJTMYHE TOJBKO OTICIbHBIX (parMEHTApHBIX 3HAHHUK MO|(0TMETKA «1»)
MpeaMETY, JnanbHenIee o0ydeHue MPaKTUYECKU
HEBO3MOXKHO. Tpelyercs crernuaibHas IOMOIIb HE TOJBKO IO
yaeOHOMY IpeaMeTy, HO ¥ 10 ()OPMHUPOBAHHUIO MOTHBALUU K
OoOyuYeHHUIO, Pa3BUTHIO WHTEpeca K HM3y4yaeMoW NpeaMETHON
00J1acTH, TOHUMAHUIO 3HAYUMOCTH TIPEIMETA JIJIS )KU3HH H JIP.

XapakrepucTuka unpoBoil OeHKHU (0TMETKH)

«5» («OTJIMYHO») - YPOBEHb BBHITIOTHEHHUS TPEOOBAHHI 3HAYUTENHHO BBIIIE YIOBICTBOPUTEIHHOTO:
OTCYTCTBHME OIIMOOK Kak MO TEKYIIeMy, TaK U IO HpeaplayleMy ydeOHOMYy Marepuaily; He 0ojiee 0OJHOro
HE0YETa; JOTUYHOCTD U MTOJIHOTA U3JI0KECHHUS.

«4» («X0po1I0») - ypOBEHb BBINOJIHEHUS TPeOOBaHWM BBIIIE yIOBJIETBOPUTEIBLHOTO: HCIIOJIB30BAHUE
JOTIOJTHUTENBHOTO MaTepHraa, MoJHOTA U JJOTUYHOCTh PACKPBITUS BOIIPOCA; CAMOCTOSITEIBHOCTD CYXACHUH,
OTpa)keHHE CBOETO OTHOLIEHHUS K ITpenMeTy o0cyxieHus. Hanuune ommb0oK 1 HeI04eTOB B KOJIMYECTBEHHOM
BBIPQXKEHUH 110 OTJEIBHBIM MPEAMETaM OTPaXKaeTcs B TOKAIBHBIX aKTaX O TEKYIIEeH U UTOTOBOH (pyOexHOM)
aTTeCTaI[uu O0YJArOIINXCS.

«3» («yIOBJIETBOPHUTEJIBHO») - JOCTAaTOYHBIH MUHUMAJIbHBIA YpPOBEHb BBHITIOTHEHHS TpPeOOBAaHUIA,
MPeIbABISEMBIX K KOHKPETHON paboTe, OT/eNbHbIE HApYIICHUS JIOTUKH U3JI0KEHUSI MaTepHala; HEeloJIHOTa
packpeiTusi Bompoca. Hamuume ommOOK M HEJOYETOB IO OTIENbHBIM HpeAMETaM B KOJIWYECTBEHHOM
BBIPOKECHHUH OTPAKAETCA B JIOKATBHBIX aKTaX O TEKYIIEH 1 UTOTOBOM (pyOEKHOM) aTTecTallui 00yJIaronuXxcsl.

«2» («IJI0X0») - YPOBEHb BBHITIOJHEHHs TPEOOBAHUI HUXKE YIOBICTBOPUTEIHLHOTO: HAPYIICHUE JIOTHUKU;
HEMOJIHOTA, HEPACKPBITOCTh OOCYXAAeMOIro BOIPOCa, OTCYTCTBUE apryMEHTAllUH JIMOO OMIMOOYHOCTH €€
OCHOBHBIX ToOJIokeHUH. Hamuume ommOOK M HEJO0YEeTOB MO OTHACNBHBIM INpeIMeTaM B KOJIMYECTBEHHOM
BBIPOKEHUHN OTPaXKaeTcsl B JIOKAJIbHBIX akKTaXx O TeKylled W HuToroBod (pyOexHOW) 00 arrecTanuu
o0yJaronuxcs.

KoHTposibHO-U3MepHuTeIbHbIe MaTepHaIbl IPeIHA3HAYECHBI ISl IPOBEPKU YPOBHS YCBOCHHSI y4€OHOTO
MaTepHalia Ha OCHOBaHUH 00pa30BaTEIbHOr0 MUHUMYMa COJIepKaHusl 00pa3oBaHMs U TpeOOBAHUHN K YPOBHIO
MOATOTOBKU BBIMTYCKHUKOB IIKOJ. OHH COCTaBJIEHbI HA OCHOBE MHOTOJIETHEW MEeIaroru4eckoi MPaKTHKU C
YUETOM Pa3IUYHBIX METOJNYECKUX pa3pabOTOK.

ITo Bcem rnmaBaMm Kypca WM UX pasjesiaM MpeaaaraeTcs TEKYIIM U TEMATUYeCKU KOHTPOJb 3HAHUW U
yMeHUH B (opMe XMMHUYECKHUX TUKTAHTOB M TECTOB, CAMOCTOSATENIBHBIX M KOHTPOJBHBIX paloT. 3amaHus
000MX BapHaHTOB PadOT CXOHBI MO COACPKAHUIO U XapaKTEPy BHIMOIHAEMBIX YIEOHBIX JEHCTBHIA.

Jnst opranuzanuu 3¢ (GeKTUBHOW pabdOThI BCEro Kjiacca C y4eTOM WHAMBHIYAIbHBIX CIOCOOHOCTEH
KaXXJOro ydalierocsi B psjae padboT, BXOIAIMIMX B MOCOOHeE, MPEACTaBIEHbl 3a/laHusl Pa3IMYHBIX ypOBHEH
CJIOKHOCTH.

HezameHUMBIM MOMOIIIHMKOM T€1arora B KOHTPOJIC 3HAHWM SBIAIOTCS 3amaHust B Gopme Tecra. Mx



MOYKHO MCIIOJIB30BaTh Ha Pa3HBIX 3Tanax y4eOHOro mporecca:
* TIpU U3YYCHHUU HOBOTO MaTEepPHANa;

* Ha 3Tare 3aKperyICHUs U3yUYCHHOTO MaTepraa;
* Ha ypokax 0000IIaI0IIeTo TOBTOPECHHUS,
* TP TEKYIIEM M TEMaTHYECKOM KOHTPOJIC 3HAHUH, yMEHHI U HABBIKOB YUYaIllUXCH;

* TIpY TIOJrOTOBKE y4alluXcs K dK3aMEHaM KakK B YCTHOW, TaK M B MMCHbMEHHOH (opme, 0COOSHHO B
dbopme EI'D.

JInst KaX 01 TEMBI U €€ pa3/iesioB IIPEII0KEHbI TECTOBBIE 3aJaHUSI PA3HOTO YPOBHS CJI0KHOCTHU B IBYX
BapHaHTax, PACCUMTAHHbIE HA 15—35 MUH UM Ha uenblii ypok. [[i1st BEICTaBlIEHUS OLEHKU MpeaJiaraercs
MCIIOJIB30BAaTh CIEAYIOLIYIO IPOLIEHTHYIO IIKaIYy:

35% BBIIIOIHEHHEIX 3aJaHUH — OIICHKA «2;

36—61 % — orenka «3»;

62—85% — omeHka «4»;

86—100% — ormreHKa «S5».

B 3aBucHMOCTH OT pe3ybTaTOB BBIMOJIHEHUS PAOOTHI YUUTENb MOKET BHOCUTD B MPEIIOKEHHYIO CUCTEMY
OLICHUBAHMSI KOPPEKTHUBBI, TOCKOJIBKY OCHOBHAS 11€JIb KOHTPOJISl B JAHHOM Cllydyae — HE COOCTBEHHO
BBICTaBJICHUE OILICHKH, a ONPEACIICHUE YPOBHS YCBOCHHUS YYAIIUMHUCS Y4€OHOTO MaTeprala U HalpaBJIeHUM
JanbHEenIe paboThl HaJl TOBBIIICHUEM KaueCTBa 3HAHUM

3amanue nox uudpoin 1 ouenuBaercs 3 Oamtamu; mon uudpoit 2 — 5 OGamnamu; nox uudpoit 3-8
Oaytamu. 3aiaHus, OTMEUCHHBIE *, — JIJISl MHIUBHIYaJIbHOTO BBIITOJIHCHUS.

Ecnu He yka3aHO MHOE, KaXK/IbIi OTBET YaCTeH OIICHUBACTCS:

e yactu A — 2 Gautamu;

* yactu B — 4 Gannamu;
e yactu C - 6 bajyutamu.

OpHako He Bce ydaluecs: IpUCTYNaoT K 3agaHusaM yactu C 1 TeM 6oJiee BBIMOIHSIOT UX MOJIHOCTbIO.
YroObl MOBBICUTH MOJOXKHUTEIbHYI0 MOTHBAIMIO K BBIMOJIHEHUIO 3aJaHui yacTu C, yduTelb MOXKET
00BSBUTH O BBICTABJICHHUH 10 pe3yJbTaTaM TECTa ABYX OLIEHOK: NepBoi — 3a yactu A u B, a BTOopoil — 3a
yacTb C — € UCIOJIb30BAHUEM IIPOLIEHTHOM IIKaJIbI OLIEHKH 3HAaHU.

Bompockl 111 Bcex BUAOB KOHTPOJISI 3HAHMM COCTaBJIE€Hbl TaKUM 0Opa3oM, 4YTOOBI MEAAaror ¢ Hx
MIOMOIIBIO MOT BBISIBUTH 3HAHUS YUAIIUXCS TI0 BCEM Y3JIOBBIM BOIIPOCAM TJIaBbl U pa3jiesia Kak Ha 6a30BOM
YPOBHE, IJie HE00XOAUMO TOJIBKO BOCIIPOU3BECHHE Y4eOHOr0 MaTepHaa, Tak U Ha yCI0KHEHHOM YPOBHE,
rzie TpedyeTcs yMEeHUe aHaIU3UPOBATh U CPABHUBATH JIaHHBIE, IPUMEHSIS1 TBOPUECKUE CITOCOOHOCTH.

Bce oOyuaromue BU/bl KOHTPOJIS IPEAIOIATal0T KOJUIEKTUBHYIO JESITEIbHOCTD yHalXcs 1100 B Iape,
100 B IpyIIE U CAaMOIIPOBEPKY.

[Ipy moaroTroBke K KOHTPOJBHBIM paboTaM HEOOXOIMMO OOpaTUTh BHMMAHHE Ha 3a/laHus YPOKOB
o0o0mIaroniero MnoBTOpeHus. B 3ToM ciydae ywamuecss B COOTBETCTBUM CO CBOMMHU CIIOCOOHOCTSMHU
OTIpEeAeIISAIOT /ISl ce0sl 3a7jaHtsl, KOTOPbIE MOTYT BBIITOJIHUTb.

PacueTHble 3a1aul pa3aMUHBIX TUIIOB M YPOBHEW CI0XKHOCTH IMPEICTABICHBI B TOCOOMHU OJOKaMu, a
TaKk)K€ BKJIIOYEHBl B pa3HbIe BUABI KOHTPOJIS 3HAHUU. YUUTENb MOXET MO JKEeJaHUIO BKIIOYaTh MX Kak
JIOTIOJTHUTEIBHOE 3aJlaHue B JIIOOOM BUA KOHTPOJIA WM TpeAsiaraTh y4aluMmcsl OTAEIbHBIE CaMOCTOS-
TeJIbHBIE PA0OTHI MO PELICHUIO MOTOOHBIX 3a/1aU.

IIpoBeneHne XMMHUYECKOT0 JUKTAHTA
3amanus Ay 000MX BapHMaHTOB KPATKO 3alMCHIBAIOTCS HA JIMIEBOM CTOpPOHE JOCKM WIM Ha
KOJIOTPaHCIIApaHTe; OTBETHI HA BOTIPOCHI KEIATEIIbHO HAITUCATh HA OOPaTHON CTOPOHE TIOCKH MITH TAaK)Ke Ha
KOJIOTPAHCIIApaHTE. Y YUTENb 3aUUTHIBAET COJIEP>KaHUE BOIIPOCA, yUaLTUECs 3alUChIBAIOT OTBET B TETPAISIX.
[To oxOHYaHMU AMKTAHTA MIPOBOAUTCS CaMOMPOBEpPKA:
* OIMMOOK HET — OIICHKA «5»;

* JIONyIIEeHbI 1—2 ommOKN — «4»;
* JIOMYIICHBI 3 OMUOKU — «3».

B 3aBucMMOCTH OT CTENEHHM IMOATOTOBICHHOCTH YYAIlIUXCSl YYUTENIb MOXET W3MEHUTb KPUTEPUHI
OLIEHKHU PadoT B MOJIb3Y YUEHHUKA.



IIpoBenenune caMoCTOATEILHOM PadOTHI

CamocrosTenbHas paboTa mpeanonaraeT JuO0 MapHyro, Jub0 rpynmnoByro (Gopmy paboTel U HaeT
BO3MOXKHOCTh JIydllle OTpaboTaTh U3ydyaeMble BOMNPOCHl TMOJ KOHTPOJIEM YYHUTelss U B XOJHe
CaMOCTOSITEIILHOM JesATeNbHOCTH (1 o0yJaromiei paboTsl) TUOO0 JIydIlie MOATOTOBUTHCS K KOHTPOIBHOU
paboTe, KOTOPYIO MPEACTOUT BBITIOJNHATH HA CIEAYIOIIEM Ypoke (s oOoOmraromieii paborsl). 3amaHus
BBITOJIHAIOTCS B nape (TpyIIe), 4To MO3BOJISIET 3KOHOMUThH BpeMs Ha oTBeT. OTnenbHbIE 3aAaHus (MOx
3HaKOM *) yyaluuecs BBINOJHSIOT CAaMOCTOATENbHO. Jliisi KOHTpOJS ydyalluMcs MpeloCTaBIIAeTCs
BO3MOXXHOCTb CBEPHUTH CBOU OTBETHI C ATAJIOHAMH, KOTOPBIE OyIyT NaHbl yYUTEIEM 10 OKOHYaHUH PaOOTHI.

OueHKa NPAKTHYEeCKUX YMEHUH y4almxcst

YuuTenb J0KEH YYUThIBATH!

- IPaBUIIBHOCTH OTPE/ICITICHHUS 1IeJTU OIbITA;

- CaMOCTOSITENIBHOCTH MOJ00pa 000pyA0BaHUS U OOBEKTOB;

- IOCJIEIOBATEIBHOCTD B BHIITOJIHEHHH PAOOTHI IO 3aKJIA/IKE OIIBITA;

- IOTHYHOCTh U TPAMOTHOCTH B ONMCAHUU HAOIIOZCHH, B (HOPMYIMPOBKE BBIBOJIA U3 OIBITA.
OTMeTKka "'S" - TPaBUJILHO OTIPE/ICJIEHA 1IEb OIbITA,

- CAMOCTOSTENIBHO, C HEOOXOMMOH MOCIIEA0BATEIFHOCTHIO MIPOBECHBI TTOA00P
000pynoBaHus U OOBEKTOB, a TaKXke paboTa Mo 3aKJIaJKe OTbITa;

- HAyYHO TPAaMOTHO, JIOTHYHO OTHMCaHbI HAOIIOAeHUS B C(HOPMYITHPOBAHBI BHIBOJIBI U3
OTIBITA.

OT1merka "'4" - IPaBUJILHO ONIPEEIIEHA LEIb OIbITA;

- CaMOCTOSTENBHO IIpOBeieHa paboTa 1mo noaoopy 000pyaoBaHus, OOBEKTOB; MPU
3aKJIaJIKE OMbITA JOIYyCKatoTCs 1 -2 omunoKu;

- HAy4HO IPaMOTHO, JIOTHYHO OIMKCAHBI HA0IIOIeHUS U CPOPMYIUPOBAHBI BBIBOBI U3
OTIBITA,

- B OMMCAHNH HAOJIOICHUH U3 OMBITA IOMYCKAIOTCS HeOOIBIINE HETOUHOCTH
Otrmerka "3" - IPaBUJIBHO OIIPEJIEIICHA 1I€JIb OIbITA;

- 1o100p 000pyI0BaHUS U 0OBEKTOB, a TAK)KE pabOTHI MO 3aKJIAJKE OIMbITA MPOBEIACHBI C
[MOMOILBIO YUUTEJIS;

- IOMYCKAIOTCSl HETOYHOCTH M OIIMOKY MPH 3aKJIAJKe OTBITA, ONMMCAHNH HAOIIOACHUH,
(hopMyIMpOBaHUH BBHIBOJIOB.

Ormerka "2" - HE olpeziesieHa CaMOCTOSTEIbHO LEb ONBITA;

- HEe 0TOOpaHO HYXHOE 000PYAOBaHUE;

- JONYCKAIOTCS CYIIECTBEHHBIE OMMOKH MPH 3aKJIaAKe U 0OPMIICHHUH OTIBITA.
Onenka yMeHMii TPOBOAUTH HAOIIOAeHUS

YuuTeNnb J0KEH YIUTHIBATh:

- MPaBWJIBHOCTH MTPOBEICHMS HAOJIIOICHHI 110 33/1aHUIO;

- YMEHHeE BBIIEIATh CYIIeCTBEHHbIE PU3HAKU Y HaOIr01aeMoro o0bekTa (mpoiecca),

- JIOTWYHOCTHh M HAYYHYI0 TPAMOTHOCTh B 0(DOPMIICHHH Pe3yJIbTATOB HAOIOICHHI U B BHIBOJIAX;

- IPOBE/ICHUE HAOIIOICHHS 10 33JaHHIO;

Otmerka "'5" - MPaBWJIBHO TI0 33J]aHUI0 YUUTEIIS TPOBEJACHO HAOIIOICHNUE;

- BBIJICJICHBI CYIIIECTBEHHBIE TIPU3HAKU y HaOIr01aeMoro o0bekTa (mpouecca);

- JJOTUYHO, HAYYHO TPaMOTHO 0(OPMIICHBI PE3yIbTaThl HAOTIOCHHI U BHIBOJIBI.
OtMmerka 4" - MPaBWJIBHO TI0 33J]aHUI0 YUUTEIIS MPOBEIACHO HAOIIOICHNUE;

- IIPY BBIJICJICHUH CYILIECTBEHHBIX IPU3HAKOB Y Ha0II01aeMOro o0bekTa (Tporecca)
Ha3BaHbI BTOPOCTETICHHBIE;

- IONYCKaeTcst HEOPEKHOCTh B 0pOpMIICHUN HAOIIOIEHUH 1 BBIBOJIOB.

Otmerka "'3" - JIOMYCKAIOTCSl HETOYHOCTH M 1-2 omMOKH B MPOBEICHNN HAOIMIOACHUH 110 3aJaHUIO0
YIUTES,

- IPU BBIJICJICHUH CYIICCTBEHHBIX MPU3HAKOB Yy Ha0JI0/1aeMOro 00beKTa (Tporiecca)
BBIICTISIIOTCS JIUIIB HEKOTOPBIE;

- monyckatorcs omuoku (1-2) B ohopmieHnn HabIIt0ICHHUI U BHIBOJIOB.

OtMmeTka "2" - IOITyCKarOTCs OmMOKH (3-4) B IPOBEJACHUH HAOIOICHUH 110 3aJIAHUI0 YIUTEIIS,

- HeNPaBWJIBHO BBLACISIOTCS MPU3HAKKM HAOI0gaeMoro o0beKTa (Impoiiecca);




- nomyckarorest omnOku (3-4) B oopmiieHUN HabM0eHU 1 BEIBOJIOB. Dopma
ATTECTAIMX 110 OMOJIOTHH MOJKET OBITh Pa3IMYHON: YCTHBIN 9K3aMeH M0 OuieraMm, 3aluTa)
edepaTa, TECTUPOBAHHE, 3AIINUTA POEKTA.

(I)OPMLI npeacraBJaCHUus 06pa30BaTeJ’ILHBIX Pe3yabTaToB:

TabeNnb YCIeBaeMOCTH I10 TIpeMeTaM (C yKazaHueM TpeOOBaHMM, MPEAbIBISEMbIX K BBICTABICHHIO
OTMETOK);

TEKCTBI UTOTOBBIX IMATHOCTHYECKUX KOHTPOJIBHBIX PA0OT, TMKTAHTOB H T.JI. U aHAIU3 UX
BBITIOJTHEHUS 00yJarommmMcst (MHGopManus 00 AIeMEeHTaX U YPOBHSIX IIPOBEPSEMOTO 3HAHUS -
3HaHWS, TOHUMAaHU, IPUMEHECHHS, CHCTEMAaTH3alluHN );

YCTHAs OIICHKA YCIEITHOCTH Pe3yJIbTaToOB, (OPMYIMPOBKA MPUYHH HEYIad U PEKOMEHIAIIUI 110
YCTpaHEHHIO TTPOOEIOB B 00YYEHHOCTH I10 TIPEIMETaM;

nopt¢oJmo;

pe3yabTaThl IICUXOJIOT0-TI€IarOTUYECKUX UCCIICI0BAHUM, MIUTIOCTPUPYIOIIUX JUHAMUKY Pa3BUTHS
OTJICITHbHBIX MHTEJUICKTYIBHBIX U JIMYHOCTHBIX KadecTB oOydaromierocs, Y Y /1.

KpI/ITepI/IHMI/l OICHUBAHUA ABJISIIOTCA:

COOTBETCTBUC NOCTUIHYTBIX IIPEAMCTHBIX, MCTAIIPCAMETHBIX U IMYHOCTHBIX PE3YyJIbTATOB
o0yJaromuxcst TpeOOBaHUSAM K pe3yJibTaTaM OCBOCHHS 00pa30BaTEeIbHOW MPOTPaMMbl OCHOBHOTO
obmero oopazoanus OI'OC;

JMHAMUKA PE3yJIbTaTOB MPEIMETHOM 00yueHHOCTH, (hopmupoBanus Y'Y /1.

OneHka JOCTHKEHUS METAPEIMETHBIX PE3YJIbTaTOB MOXKET IPOBOJUTHCS B XO/1€ Pa3IMUHbIX IPOLEAYD.
OCHOBHOH IpOLIENYPON UTOIOBOM OLIEHKH JOCTUKEHHSI METAIIPEIMETHBIX PE3Y/IbTATOB SBJISAETCS 3auuma
UMo2068020 UHOUBUOYATILHO20 NPOEK



TEMATHUYECKOE INIAHUPOBAHUE
C OIIPEAEJIEHUEM OCHOBHBbIX BUIOB YYEBHOU JEATEJBbHOCTHU

Tema ypoka

‘Coz[epmaHHe

‘BI/II{ JIeATETLHOCTH YIYCHUKA

8 Kimacc

BBEJIEHUE -44

[Ipenmer xumuu. Bemectsa

[Ipenmer xumuu. MeTo bl O3HAHUS B XUMUMU:
Ha0JI0/IeHNE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.
VcTOYHUKH XUMHYECKON HHPOpMAIIIH, e
[10JIyYEHUE, AaHAJIU3 U IPEICTABICHUE €TI0
pe3yabTaToB. [IoHSATHE O XUMUYECKOM AJIEMEHTE U
(hopMax ero CymecTBOBaHUs: CBOOOIHBIX aTOMaXx,
[MPOCTHIX U CJIOKHBIX BellecTBax. Jlemoncrpaumnu.
Monenu (mapocrep:xxueBbie U CTioapTa—Dbpurieba)
Pa3IMYHBIX MPOCTHIX U CIOKHBIX BEIIECTB.
Kosiekuus CTeKISIHHOM XUMUYECKOM TOCY/IbI.
Koiutekuus MmaTepuanoB U U31EJIMI U3 HUX HA OCHOBE
QITFOMUHMSL.

JlaGopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB
TBEP/bIX KPUCTAIUIMUECKUX BEIIECTB U PACTBOPOB

OnpeneneHus NOHATHHN «aTOM», «MOJIEKYJIa», «XUMUUYECKUIN DIIEMEHT,
«(BEILIECTBOY, «IIPOCTOE BEILIECTBOY, «CIOKHOE BEILIECTBOY, «CBOMCTBA
BEILIECTBY.

Onucanue U CpaBHEHUE MTPEIMETOB U3yUEHUS €CTECTBEHHOHAYYHBIX
MCLUIUIMH, B TOM YHcie XuMuu. Kiaccudukanys BemecTB 1Mo COCTaBy
(TIPOCTBIC M CIIOKHBIE).

XapakTepucTUKa OCHOBHBIX METOJIOB U3Y4YECHHS €CTECTBEHHOHAYUYHBIX
TUCLIUIUINH.

PasnuueHue Tena U BENECTBA; XMMUYECKOTO MIEMEHTA U IIPOCTOT 0
BELICCTBA.

Onucanue GpopM CylIecTBOBaHUS XUMUYECKUX 3JIEMEHTOB; CBOMCTB
BEIIECCTB.

BolnosiHeHUE HETIOCPEICTBEHHBIX HAOIIOACHUI U aHAJIU3 CBOMCTB
BEILIECTB U SIBJICHUH, IPOUCXOASIINX C BELIECTBAMH, C COOJIIOICHUEM
NpaBWI TeXHUKU Oe3onacHocT. OQopMileHre 0TYETa, BKIIFOYAIOIIETO
onucaHue HaOJIIOAEHUS, €r0 Pe3yJIbTaTOB, BBIBOJIOB.

M cnonb30Banue (GpU3MUECKOT0 MOJECIMPOBAHHUS

[IpeBpallieHus1 BEMIECTB.

Posb XMMUU B )KU3HU YEIOBEKA.
Kpatkue cBeseHus 1Mo UCTOpuu
Pa3BUTHUS XUMUHU.
OCHOBOTIOJIOKHUKHU
OTEUECTBEHHOW XUMUHU

[IpeBpamenus BemecTs. OTINUNE XUMUYECKUX
peakuuii oT (PU3NUECKUX SIBICHUH.

PoJib XUMUM B )KHU3HH YenoBeka. XeMopmins U
xemMogoOus.

KpaTkue cBeieHHs U3 UCTOPUN BO3ZHUKHOBEHUS U
pa3BUTHS XUMHH. POJIb OTE€UECTBEHHBIX YUEHBIX B
CTaHOBJIEHUHM XMMHUYECKON HayKu — paboTsl M. B.
JlomonocoBa, A. M. bytneposa,

/1. 1. Menneneena.

JleMoHcTpanuu. BzanmoeiictBre Mpamopa ¢
KHMCJIOTOM Y IIOMYTHEHUE U3BECTKOBOM BOJBI.
JlaGoparopHble onbIThI. 2. CpaBHEHHE CKOPOCTH

MCIIAapCHU BOAbI, OACKOJIOHA YU 3THJIOBOI'O CIIUPTA C

OnpeeneHus MOHATHH «XUMHYECKUE SBICHUSY, «(DU3NICeCKHEe
SIBIICHUS.

OO0BsicHEHNE CYIIIHOCTH XUMUYECKUX SIBICHUHN

(C TOYKH 3pEHUS ATOMHO-MOJIEKYJIIPHOTO YUEHHUSI) U UX
MPUHIAITHATEHOTO OTJINIHS OT PU3NICCKUX SBIICHUH.
XapakTeprucTUKa POl XUMUU B )KU3HH YEIOBEKA; POIU
OCHOBOITOJIOKHMKOB OT€4eCTBEHHON XUMUH. COCTaBICHHE CIIOKHOTO
MJ1aHa TEKCTa.

[TorydeHne XUMHYECKON HHPOPMAITUH U3 PA3THIHBIX HCTOYHUKOB




(bUIbTpOBANBHOM OymMaru

3HaKK (CHMBOJIBI) XUMHUYECKUX
hiemeHnToB. Tabmuma . U.
Mengeneena

XHUMHYecKasi CHMBOJIMKA. 3HAKH XUMHUYECKUX
DJICMCHTOB U IPOUCXOKICHUC UX Ha3BaHUM.
[Tepuoanueckas cuCTeEMa XMMUYECKUX 3JIeMEHTOB /1.
1. MenieneeBa, ee CTpyKTypa: MaJible u OOJIbIITNE
[ePUO/IbI, TPYIIBI U TOATpyMIbL. [leproanyeckas
cucTeMa XxuMuueckux aseMeHToB . . MeHneneesa
KaK CIPaBOYHOE MTOCOOHME /ISl OJTYyUYEHHUS CBEICHHUH O
XUMUYECKUX HJIEMEHTaX

OnpeneneHus NOHATHN «XUMUYECKUHN 3HAK, UIH CUMBOIDY,
«KOA(PUITHECHTBI», «UHICKCHD».

Onucanne Tabnumaaor Gopmel [leproandeckoit CHCTEMbI XUMUYECKUX
pbiaemenToB JI. V1. MenaeneeBa. Onucanue MOJIOKEHHS JIEMEHTA B
tabaune J{. . Menaeneena.

M cnonbp30BaHre 3HAKOBOIO MOACIIUPOBAHUS

Xumuueckue GOpMYyIIbI.
OTHOCUTENbHAS ATOMHAS U
MOJICKYJISIPHASI MACCHI.
MaccoBasi J1oJisl 3JIEMEHTa B
COCTUHECHUU

Xumudeckue Gpopmyisl. UHAEKCH U KOADUITUEHTHI.
OTHOCHUTETBHBIC ATOMHASI M MOJICKYJISIPHASI MAaCCHI.
[IpoBeieHne pacueToB MaCCOBOM JOTH XHMHUYECKOTO
HJIEMEHTA B BEIIECTBE HA OCHOBE €0 (pOpMYyIIBI

OHpeI[CJ'ICHI/IH MOHATUH «XUMHYECKas (bOpMy.]'Ia», «OTHOCHTCIIbHAA
ATOMHasg Macca», «KOTHOCHUTCIIbHAA MOJICKYJIApHAs Macca», «MacCcoBasd
TOJIs1 DJIeMeHTay. Beluncienue OTHOCHUTEIIEHOU MOJ'IGKyJ'IHpHOﬁ MacCChbI
BCIIICCTBA U MACCOBOH JTOJIM XMMHUYECKOTO 3JICMEHTA B COSAMHCHUIX

TEMA 1. ATOMbI XUMHY

[ECKUX DJIEMEHTOB (94)

OCHOBHBIE CBEJICHUS O CTPO-
enun aToMoB. COoCTaB aTOMHBIX
siIep: IPOTOHBI M HEUTPOHBI.
130TOMEI

ATOMBI Kak (popma CyIIecTBOBaHUS XUMUYECKUX
hieMeHTOB. OCHOBHBIEC CBEICHHS O CTPOCHHUH aTOMOB.
JlokazaTenbCcTBa CI0KHOCTH CTPOCHHSI aTOMOB.
Omnsitel Pesepdopna.

[LnanerapHas Mojenb crpoeHust atoma. CoctaB
AQTOMHBIX SJIE€P: TPOTOHBI, HEUTPOHBI.
OtHOCUTeNbHAs aTOMHAas Macca. B3anmMocBs3b
[MOHSTUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS
aTOMHas Macca». M3meHeHue uncna npoTOHOB B sApe
aToMa — 00pa30BaHNUE HOBBIX XUMHUYECKHUX
JIEMEHTOB.

3MeHeHre yncaa HEUTPOHOB B SIpPE aToMa —
oOpa3zoBaHue n30TOMOB. COBPEMEHHOE OIpeieiIeHIEe
MOHSITHUS «XUMHWYECKUH dIIeMeHT». M30TOITHI Kak
Pa3HOBHUIHOCTH aTOMOB OJIHOTO XMMUYECKOT 0
DIIEMCHTA.

JleMoHcTpanu. Mozenu aToOMOB XUMUYECKUX
JIEMCHTOB.

JlaGopaTopHble onbITHL. 3. MoaenupoBaHue MPUHIUTIA

OnpeneneHust TOHATUN «IIPOTOH», KHEUTPOHY, «AJICKTPOH,
«XMMHUYECKUH DIEMEHT», «MAaCCOBOE YHUCI0», «H30TOom». Onucanue
coctaBa aToMoB 35eMeHTOB Ne 1—20 B Tabmume /1. 1. Menaeneena.
[Tonyyenne XumMu4eckoil HHGOPMAITUN U3 PA3TMYHBIX HICTOYHUKOB

NIEHCTBHSI CKAHUPYIOIIET0 MUKPOCKOIA




D5IeKTpOHBI. CTpOEHUE AJEK-
TPOHHBIX 000JI0UEK aTOMOB
hinemeHToB Ne | — 20 B
rabsmne JI. . MenneneeBa

D51eKTpOHBI. CTpOEHUE ANEKTPOHHBIX YPOBHEH
ATOMOB XUMHUYCCKHUX 3JICMCHTOB MAJIbIX IICPUOJ0B.
[loHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE

OnpeneneHust TOHATUN «3JEKTPOHHBIN CIION», «OHEPreTHUYECKUM
YPOBEHDY.

CocTaBiieHre cXeM paclpeaesieHus SJIEKTPOHOB MO AIEKTPOHHBIM CIIOSM
B DJIEKTPOHHON 000JI0YKE aTOMOB

MeTtannndeckue u
HEMETaNINYSCKUE CBOMCTBA
hjieMeHTOB. MI3MeHeHne
CBOMCTB XMUMHUYCCKUX
5JIEMEHTOB 110 TpyNnaM u
[epruoam

[lepuonnueckas cucreMa XUMHUYECKUX JIEMEHTOB /.
V1. MenyieneeBa u CTpOGHUE aTOMOB: (PH3UUECKUI
CMBICJI TIOPSIZIKOBOTO HOMEpa JIEMEHTa, HOMepa
rpyImIbl, HOMepa rnepuoja. Jlemoncrpauuu.
[lepuonnyeckas cucreMa XUMHUYECKUX JIEMEHTOB /.
1. MenneneeBa pa3nuaHbIX (Hopm

OnpeneneHusi TOHATUMN «3JIEMEHThI-METAJUIbI», «3JIEMEHTHI-
HEeMETaJIIbD.

OO0BsICHEHNE 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX
PJIEMEHTOB B IEPHOJIAX U rpymnmax (TIaBHBIX MOArPYIIIaX)
MEePUOJUYECKON CUCTEMBI C TOUKU 3PEHUS TEOPUU CTPOEHHUS aToMa.
BrinongHeHrHe HEMOJIHOTO OJHOJINHEHHOT0, HEIOJIHOTO0 KOMIIJIEKCHOI'O
CpaBHEHUS, MTOJHOTO OJHOJIMHEHHOTO CPAaBHEHHS CBOMCTB aTOMOB
XUMHYECKHUX 3JIEMEHTOB, HAXOIAIIMXCS B OAHOM NIEPUOAE WM TJIABHOMN
noarpynme [lepuoanueckoil cUCTEMBL.

CocTaBiieHHUE XapaKTEPUCTUKUA XUMUYECKUX DJIEMEHTOB 10 UX
rnonoxeHuto B [lepuoguueckon cucreme XumMnueckux ssemenToB 1. U.
Menpeineena.,. CocTaBiaeHUE TE3UCOB TEKCTA

MoHHas xuMu4deckas CBsI3b

l3MeHeHHe YKciIa 3JIEKTPOHOB HA BHELTHEM
HIIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO 3JIEMEHTa
— 00pa3oBaHue MOJIOKUTEIbHBIX U OTPULIATENbHBIX
1oHOB. MloHBI, 00pa30BaHHBIC aTOMaMH METAJUIOB U
HemeTasuioB. [IpruyrHbI U3MEHEHUS! METAIIIMYECKUX U
HEMETAUTHIECKUX CBOMCTB B TIEpHOJIaX U TPYIIIAX.
OOpa3oBanue OuHapHBIX coequHeHui. [lonsTre 06
MOHHOM CcBsI3H. CXeMbl 00pa30BaHUsl HOHHOM CBSI3U

OrnpeznenieHus NOHATUN «MOHHAs CBA3bY», «MOHBDY. COCTaBIECHUE CXEM
00pa3zoBaHusl HOHHOU CBs3U. Vcrosib30BaHNE 3HAKOBOTO
MoienupoBanus. OnpeaeneHue Tha XUMHIECKO# cBs3u 1o popmyre
BEIIECTBA.

[IpuBeeHrEe IPUMEPOB BEIIECTB C HOHHOM CBS3bI0. XapaKTEPUCTHUKA
MexaHu3Ma 00pa30BaHUs HOHHOM CBSI3H.

Y cTaHOBIEHNE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H: COCTaB BELIECTBA —
BUJI XUMHYECKOHN CBS3U

KoBanenTHas HCIIOJIsIpHAas
XHUMHUYCCKasa CBA3b

B3aumo/ielicTBUE aTOMOB 3JIEMEHTOB-HEMETAIIIIOB
MEXy c000i — 00pa30BaHUE BYXaTOMHBIX
MOJIEKYJ MPOCThIX BemecTB. KoBaneHTHas
HCIIOJIAPpHAA XUMHUYCCKasd CBA3b. 3J'IeKTp0HHBI€ u
CTPYKTypHBIE (pOpMYIIBI

Onpenenenne NOHATHS «KOBAJIEHTHAs HEMOJIIpHas cBs3by». CocTaBiieHne
cxeM 00pa30oBaHUs KOBAJIEHTHOM HETIOISIPHOM XUMHYECKOHN CBS3H.
Vcnosib30BaHKE 3HAKOBOT0 MoJenupoBanus. OnpeneneHue Tuma
XMMHYECKOH CBS3U 110 opmysie BemlecTa. [IpuBenenue npumepos
BEIIECTB C KOBAJICHTHON HEMOJIAPHOM CBA3BI0. XapaKTePUCTUKA

MexaHH3Ma 00pa30BaHUs KOBAJICHTHOW CBS3H.




DJIEKTPOOTPULIATETHHOCTD.
KoBaneHTHast nossipHas
XUMHYECKas CBA3b

B3anmMojeiicTBe aTOMOB HEMETAIIOB MEXIY COOOM
— o0Opa3oBaHNe OMHAPHBIX COCMHEHUN HEMETAILIOB.
DJIEKTPOOTPHULIATENBHOCTh. KOoBanieHTHast moJisipHast
cBs13b. [[OHATHE O BAJIGHTHOCTH KaK CBOKMCTBE aTOMOB
00pa30BBIBATH KOBAJICHTHBIE XUMUYECKUE CBSI3U.
Cocraiienue GopMyIsl OMHAPHBIX COCTUHEHUH 110
BajieHTHOCTH. HaxoxaeHue BaleHTHOCTH 110 (popmyrie
OuHAPHOTO coeMHEHUs. JlabopaTOpHBIC OMBITHL. 4.
3rotoBneHne Mozeneit MoJeKysl OMHAPHBIX
COEAMHEHHI

'Y cTaHOBJIEHNE MPUYUHHO-CIIEICTBEHHBIX CBS3€H: COCTaB BEIIECTBA —
THUI XUMHYECKOM CBSI3U

OnpeneneHus TOHATUN «KOBAJECHTHAS MOJISIPHAS CBSI3bY,
«OQIEKTPOOTPULIATETLHOCTDY, «BAJTCHTHOCTbY.

CocraBiieHue cxemM o0pa3oBaHM KOBAJCHTHOM MOISPHOM XUMHUYECKON
cBs3u. cnosib30BaHME 3HAKOBOTO MOJIETTUPOBAHMUS.

OrnpeesieHne TUIIAa XUMHUYECKOHN CBS3HU 110 JOopMyJie BEIeCTBa.
[IpuBeieHHE IPUMEPOB BELIECTB C KOBAJICHTHOM MOJISPHOU CBSA3BIO.
XapakTepucTiKa MeXaHu3Ma 00pa30BaHMsS KOBAJICHTHOM CBSI3H.

Y craHOBIEHHE TPUYMHHO-CIIEICTBEHHBIX CBS3€H: COCTaB BELIECTBA —
THTT XUMUYECKOH CBs3u. CocTaBiieHre GOopMyIibl OMHAPHBIX COCTMHEHHUM
10 BAJICHTHOCTU ¥ HAXOXKJICHUE BAJICHTHOCTH JJIEMEHTOB 110 (popMyJie
OMHAPHOTO COSTUHEHUS.

Vcnionb30BaHne (YU3HUECKOTO MOJICIIMPOBAHUS

MeTtaiuinueckas
CBA3b

XUMHNYCCKas1

B3aumo/ieficTBUE aTOMOB METaJNIOB MEX]Ly cOO0M
— o0pa3oBaHre METAUIMUYECKUX KPUCTAILIIOB.
[loHsATHE O METAINYSCKOMN CBSI3H.

JlaGopaTopHble onbITHL. 5. M3roToBnenue Mozenu,
MJUTFOCTPUPYIOLLIEH CBOMCTBAa METAJUIMUECKOM CBS3H

OrnpezenieHue MOHATUS «MEeTaInYecKast CBsA3b». COCTABICHHE CXEM
00pa3oBaHus METAUTMYECKON XUMUYECKOH CBs3H. Vcnonp30BaHme
3HAKOBOI'O MOJIECJIMPOBAHUSI.

OrnpeziesieHne TUTIA XUMUYECKON CBSA3U IO JOpMYyJie BEIIECTBA.
[IpuBeeHre IPUMEPOB BELIECTB C METAINIMYECKON CBS3BIO.
XapakTeprucTuka MexaHu3Ma 00pa30BaHUs METAININYECKON CBSA3H.

Y cTaHOBIEHME TPUYUHHO-CIIEICTBEHHBIX CBA3€H: COCTaB BELIECTBA —
TUIT XUMUYECKOH CcBsi3H. [IpencraBnenue nndopmaiuu mo reme
«XHUMHUYECKas CBSA3b» B BUJIE TAOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTA, B TOM
yucie ¢ npuMeHeHneM cpeacts M KT

O000IIIEHNE U CUCTEMATHU3AIIIS
3HAHUN 110 TeME «ATOMBI
XUMHUYCCKHUX DJICMCHTOB»

KontposnbHast pabota Nel
«ATOMBI XMMMUYECKHUX DJIe-
MEHTOB)

TEMA 2. IIPOCTBIE BEI]

ECTBA (64)

HpOCTLIC BCIICCTBA-METAJlJIbI

[Tonoxxenne metaiuioB B [lepuoanyeckoii cucreme
xuMuueckux 3nemenToB J[. . Meneneena.
BakHelme npocTsie BEIECTBA-METAIUIBL: KEIE30,
QTFOMUHHM, KaTbIMi, MarHui, HaTpuid, kanuid. OO1iue

OnpeneneHns TOHATHN «METAJUIbD», «INTACTUYHOCTBY,
(TETUIONPOBOTHOCTBY, «3JIEKTPOIPOBOJAHOCTEY. ONHMCcCaHUE MOT0XKEHUS
PJIEMEHTOB-METaUI0B B [leproinueckoi cucteMe XUMUYECKUX
hnemeHToB /1. 1. Menaeneena.

(bu3nyeckre CBOMCTBa METAJJIOB.

KJ'IaCCI/I(l)I/IKaHI/ISI IMPOCTHIX BEHIECCTB HA METAJLJIbBI 1 HEMCTAJLJIBI.




JlemoHcTpanuu. OOpasibl METaIOB.
JlaGopaTopHbie onbITh. 6. O3HaKOMIICHHE C
KOJUJICKLIMEW METAJJIOB

XapakTepucTuKa 00X pU3MUECKUX CBOHCTB METAJUIOB. Y CTAHOBIICHHE
[IPUYNHHO-CIIEICTBEHHBIX CBSI3€H MEXK1y CTPOCHUEM aToOMa
XMMHUYECKOH CBSI3bIO B IIPOCTHIX BEIIECTBAX-METaIax.

HpOCTBIC BCIIECTBA-
HCMCTAJJIbI, UX CPABHCHUC C
METaJlJIaMHU. AJ'IJ'IOTpOHI/IH

[Tonoxxenue HemetawioB B [lepuoanueckoii cucreme.
BaxxHelire npocThlie BEIIECTBAa- HEMETAILIBL,
00pa3oBaHHbIE ATOMaMH KHCIIOPO/1a, BOJOPO/Ia, a30Ta,
cepsl, pocdopa, yriepoaa. MoneKyabl TPOCTHIX
BElECTB-HEMETAINIOB: BOJIOPOAA, KUCIOpO/Ia, a30Ta,
raoreHoB. OTHOCUTENbHASI MOJIEKYJIIpHAs Macca.
CriocoOHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB K
00pa30BaHMIO HECKOJIBKHUX TMPOCTHIX BEIIECTB —
QILIIOTPOMHUS. AJIIOTPOIHBIE MOAU(PUKALIUN
krciopoa, pocdopa, oyiosa.

MeTandeckre 1 HeMeTaJUTHUeCKHue CBOCTBa
MPOCTHIX BemecTB. OTHOCUTEIBHOCTh ATOTO TIOHSATHS.
JlemoncTpauuu. [lomyuenue ozona. OOGpasiisl 6e0ro
1 CEpOTo 0JI0Ba, OEIIOTo M KpacHOTO (ocdopa.
JlaGoparopHble onbIThL. 7. O3HAKOMIIEHHUE C
KOJUIEKIIME HEMETAJIIIOB

OrnpenenieHus MOHITHH «HEMETaJUIbI», «aJUIOTPOITHS, «aJIJIOTPOITHBIC
BUIOM3MEHEHHU S, UM MOAUPUKAIINN». OMMCaHUE TIOJI0KEHUS
PIIEMEHTOB-HEMETAIIOB B [lepruoanueckoii cucteMe XUMHUYECKHUX
hiemeHToB 1. V1. Meneneena.

OrnpeaenieHne MPUHAIISKHOCTH HEOPTaHWYECKUX BEIIECTB K OJHOMY U3
M3YUYCHHBIX KJIACCOB: MCTAJUIbI U HEMCTAJIJIBI.

JloKa3aTenbCTBO OTHOCUTEIBHOCTH JCJICHHSI IIPOCTHIX BEIIECTB Ha
MCTaJIJIbI 1 HEMCTAJIJIBI.

Y cTaHOBIEHNE TPUYMHHO-CIICICTBEHHBIX CBSI3EH MEXIY CTPOCHHEM
aTOMa M XMMHUYECKOU CBSI3bI0 B IPOCTHIX BEIIECTBaX-HEMETAJIaxX.
OO0BsICHEHHEe MHOTO00pa3us POCTHIX BEIIECTB TAKUM (DAKTOPOM, KaK
QIIOTPOIIHS.

CaMoCTOATEIbHOE N3YYCHHE CBOICTB HEMETAJNIOB IIPU COOIIOICHUH
MPABIJI TEXHUKH 0€30MaCHOCTH, 0(OPMIICHHE OTYETa, BKIFOYAFOIIETO
oInucaHue HaOIOIeHNSs, €r0 Pe3yIbTaTOB, BEIBOJIOB.

Brinoinenue CpaBHCHHA 11O aHAJIOTUHU

KommuectBo BCIICCTBA

[locrosinnas ABorajpo. KonnyecTBo BemiecTsa.
Moue. MonspHas Macca. KpatHble equHUIIBI
M3MCPCHHUA KOJIMYECCTBA BCIICCTBA — MUJIJIMMOJIb U
KWJIOMOJIb, MUJUIUMOJISIPHAS. M KWJIOMOJIIPHAsl MacChl
BEILIECTBA.

PacyeTsl ¢ HCITOJIB30BAHUEM MOHATHH «KOJINYECTBO
BEIIIECTBAY, «MOJISIPHAs Maccay, «I1IOCTOSTHHAs
ABoraapo». JlemoncTpauyuu. HekoTopele MeTauisl u
HEMCTAJJIBI C KOJIMYECTBOM BCIIIECTBA 1 Monb

OrnpeaenieHns NOHATHN «KOJIUYECTBO BEILIECTBAY, «MOJIbY, «IIOCTOSTHHAS
ABorazipo», «MosipHas Maccay. Perenue 3a1auu ¢ HCIOJIb30BaHUEM
MOHSATUHN «KOJIMYECTBO BELIECTBA», «MOJISIPHASL MAccay, «IIOCTOSTHHAS
ABOTaZpO»

MossipHbIi 00beM
ra3000pa3HBIX BEIICCTB

MoutsipHblii 00beM ra3o00pa3HbIX BemiecTB. KpaTHbie
€AMHUILIBI U3MEPEHNS — MUJI- JTUMOJISIPHBIN U
KIJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB.
PacdeTsl ¢ HCIIOJIB30BAHUEM MOHATHH «KOJINYECTBO
BELIECTBAY, «MOJISIPHASI Maccay, «MOJISIPHBIH 00beM

ra3oB», KIIOCTOSHHAA ABOFaI[I)O».

OnpeneneHus MOHATHI «MOJSPHBINA 00BEM ra30B», KHOPMAalIbHbIE
YCIIOBHSI.

Perienue 3a1a4 ¢ HCIOIL30BAHUEM HOHATHH «KOJIHYECTBO BEIIECCTBAY,
«MOJISIpHAsT Maccay, «MOJISIPHBIA 00bEM Ta30BY, «IIOCTOSTHHAS
ABOTaZpO».

CocraBlieHHE KOHCIIEKTa TEKCTa




JlemoHCcTpanuu. MoisipHbIA 00beM ra3000pa3HbIX
BEIIECTB

Pemrenue 3agau ¢
MCIIOIb30BAHNEM TTOHITHI
«KOJIMUECTBO BEIICCTBAY,
«IOCTOSTHHAsE ABOTApO»,
«MOJISIpHAsi Maccay,
«MOJISIPHBIA 00BEM Ta30B»

PacueTrl ¢ MCIIOIB30BaHUEM MOHIATUH «KOJIMUECTBO
BEIICCTBAY, «MOJIIPHAS MAccay, «MOJISIPHBIA 00beM
ra3oBy, «4UCJI0 ABOTAAPO»

Pemenne 3aaa4 ¢ MCIIOJIb30BAHUEM MMOHATHH «KOJHMISCTBO BE€IICCTBaA»,
«KMOJIAPHAA Maccay, ((MOJISIpHBIﬁ 00BeM ra3oB», «IIOCTOsIHHAasA Asor aapo»

0O0001IeHE U CUCTEMAaTU3 AU
3HaHUU 110 TeMe «lIpocTeie
BEILIECTBA)

Brinosnenue 3aganuii mo teme «lIpocTeie BelecTBay

[Tosnydyenrne XUMHYECKON HHPOPMAIINK U3 PA3TUUYHBIX HCTOYHUKOB.
[IpencraBnenne nndopmamnmu mo Teme «IIpocTeie BemecTBa» B BUIE
TaOJIUI, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C MPUMEHEHUEM
cpeacts U1 KT

KonTponbHas padorta Ne 2
«IIpocTeie BemecTBay

TEMA 3. COEAUHEHUA XUMHNYECKHUX 9JIEMEHTOB (144)

Crenedb okuciacHusa. OCHOBEI
HOMEHKJIATYpbl OMHAPHBIX
COCTUHEHUHN.

Crenenb okuciieHus. CpaBHCHHE CTETICHU OKUCIICHHS
1 BasleHTHOCTH. OmpeiesieHre CTENeHN OKUCTICHUS
DJICMEHTOB B OMHAPHBIX coenHeHUsIX. CocTaBlieHue
dhopMyI1 OMHAPHBIX COETUHEHHH, 001U cIoco0 uX
Ha3BAHUMU.

bunapHble cOeTUHEHUS METAJUIOB U HEMETAJLIOB:
OKCHJIBI, XJIOPHJIBI, CYJTb(UIBI

OHpeI[eJ'IeHI/IH MOHATUH «CTEIEHb OKHUCJICHUA», KBAJICHTHOCTDB».
CpaBHeHI/Ie BaJICHTHOCTHU MU CTCIICHU OKHCIICHHUA

Oxcus buHapHble cOeTUHEHNST HEMETAJJIOB: OKCHUJIBI,
JIETY9He BOJOPOIHBIC COSIMHEHUS, UX COCTaB U
HaszBaHusl. [IpencraBuTeny OKCHUIOB: BOJA, OmnpeeneHne MOHITHS «OKCHIBD.
VTIICKUCIIBIN Ta3, HerameHas u3BecTb. [IpencraButenmOnpeneneHe NpUHAAIEKHOCTH HEOPTaHUIECKIX BEIIECTB K KJIaccy
JIETy4nX BOJOPOIHBIX COEAMHEHH: XJIOPOBOJAOPOA U [OKCHIOB IO (hopMyII€.
ammuak. Jlemoncrpanuu. O0pasibl OKCHIOB. OmnpeneneHne BAJICHTHOCTH U CTENIEHU OKUCIICHHSI DJIEMEHTOB B OKCH/IaX.
JlaGopaTopHble onbITH. §. O3HaAKOMIIEHHE C OmnucaHue CBOMCTB OTJCNBHBIX MTPEICTaBUTENCH OKCUI0B. COCTaBICHHE
KOJUIEKIIMEH OKCUIOB. 9. O3HaKOMJIEHHE CO dhopmMy 1 HazBaHU OKcHAOB. [IpoBeaeHre HabmM0AeHUH (B TOM YHCTIe
cBoricTBamu ammuaka. 10. KauecTBeHHas peakiius Ha [0IIOCPEJOBAHHBIX ) CBOMCTB BEIIECTB M MPOUCXOISIINX C HUMH SIBJICHUH,
VTIIEKHUCIIBIN Ta3 C cOOJII0IEHHEM TIPAaBUIT TEXHUKH 0€30MacHOCTH; 0O(hOpMIIEHUE OTUYETa C

OIMCAHUEM DKCIIEPUMEHTA, €T0 PE3YJIbTATOB M BHIBOJIOB
OcHoBaHUSA OcHoOBaHHS, UX COCTaB M Ha3BaHUs. PacTtBopuMocTh  |[OnpeesieHrs TOHITHIA «OCHOBAHUS, IS0, «KaueCTBEHHAS

OCHOBaHMM B BoJe. [IpeacraBurenu menoyen:

THAPOKCU LI HATPUA, KaJIUA WU KAJIbIWA. IToustTne

[PCAKIUA», KUHAUKATOP.

Kiraccudukanusi 0CHOBaHMI 110 PAaCTBOPUMOCTH B Bojie. OnpeneneHne




00 MHAMKATOpaX U KaYeCTBEHHBIX PEaKIUAX.
JlemoncTpanuu. O6pasubl ocHoBaHui. KucnoTHo-
[11eJI0YHbIE UHIUKATOPbI U N3MEHEHHE UX OKPACcKHU B
[LEJIOYHOM Cpelie

MPUHA/IJICKHOCTH HEOPraHMYECKHUX BEIIECTB K KJIaCCy OCHOBAHUM IO
dhopmyie.

Omnpenenenue CTENeHU OKUCICHHsI 3JIEMEHTOB B OCHOBaHUsX. Onucanue
CBOWCTB OT/ICNBHBIX MpecTaBUTeNel ocHoBaHMi. CocTaBienne Gopmy
U Ha3BaHU# ocHOBaHUil. Vcronb30BaHue TabIUIbI PACTBOPUMOCTH IS
oIpezesIeHUs] PaCTBOPUMOCTH OCHOBAHMM.

Y cTaHOBJIEHUE T'€HETUYECKON CBSA3H MEXAY OKCHJIOM H.OCHOBAaHHEM U
Ha000pOT

KucaoTel

Kucnotsl, ux cocraB u Ha3BaHus. Knaccuduxarms
KUCJIOT. IIpencraBurenn KUCIIOT: CEpHasi, COIsHAasl,
azoTHas. [lonstue o mkane kuciaorHoct (mkane pH).
3MeHeHnEe OKpACKK UHIUKATOPOB. JleMOHCTpaluu.
O06pa3zubl KucioT. KucnoTHolenounble HHIUKATOPHI
11 '3MEHEHHE UX OKPACKU B HEUTPAIBHON U KMCIIOTHOU
cpenax. Y HUBEpCaJbHbIN UHIUKATOP U U3MEHEHHE €TI0
OKpacKH B pa3inuHbIxX cpenax. kama pH
JlaGoparopusbie onbIThl. 11. Onpenenenne pH
[PacTBOPOB KUCJIOTHI, I1€JI0YU U BOJBL. 12.
Omnpenenenue pH TUMOHHOTO U SI0JI0YHOTO COKOB Ha
cpese IJI010B

OnpeeneHus MOHATHH «KUCIOTHD, «KKACIOPOICOACPIKAIINE
KHCJIOTBI, «OECKUCIIOPOTHBIC KUCIIOTHI», «KKUCIOTHAS Cpeay,
«IIEIOYHAS Cpe/iay, «HEUTpaabHas cpeaay, «mkana pHy.
Krnaccudukanus KUCIIOT 0 OCHOBHOCTH U COICPIKAHUIO KUCIOPOIa.
Omnpenenenne NpUHAAICKHOCTH HEOPraHUIECKUX BEIIECTB K KIaccy
KUCIIOT 110 hopmyie.

OmnpeneneHne CTENEHN OKUCICHUS 3JIEMEHTOB B KUCIIOTAaX.

OrnucaHue CBONCTB OTJENbHBIX MpeicTaBuTeNnei kucinot. CocTaBieHue
(dhopMyI1 1 Ha3BaHUU KHUCIOT. Mconp30BaHue TaOIHIIBI PACTBOPUMOCTH
IS OTIPEJICIICHUS] PACTBOPUMOCTH KUCIIOT.

Y cTaHOBIICHUE TEHETUIECKON CBSA3H MEXITY OKCHJIOM M THAPOKCUIOM U
HA000POT.

[IpoBeneHue HaOIIOACHHI (B TOM YHCIIE OMTOCPEIOBAHHBIX ) CBOWCTB
BEIIIECTB U MPOUCXOSIINX C HUMH SBIICHUH C COOIOIEHUEM TTPaBUI
TEXHUKU 0€30MacHOCTH; 0(popMIICHHE OTYETa C OTIMCAHUEM
DKCIIEPUMEHTA, €T0 Pe3yIbTaTOB U BHIBOJIOB.

VccnemoBanue cpepl pacTBOpa ¢ IOMOIIBI0 HHIMKATOPOB.
JKCIIEpUMEHTAIHOE PAa3TUYCHUE KUCIOTHI U IIEI0YH C TIOMOIIBIO
WHIKATOPOB

Conu Kak IMPOU3BOAHBIC KUCJIOT

Conm KaKk NpOou3BOJIHBIE KUCTIOT U OCHOBaHUMU. X
COCTaB U Ha3BaHUi. PacTBO-

OnpeneneHne NOHITUSI «COTH.

Omnpenenenne NpUHAAIEKHOCTH HEOPIraHUYECKUX BELIECTB K KiIaccy
coJieii o ¢popmysie.

OmnpeneneHne CTENEHN OKUCIEHMSI 2JIEMEHTOB B coisiXx. Onucanue
CBOMCTB OT/ICNIbHBIX TpeicTaBuTeneit coneir. CocraBienue Gpopmyi u
Ha3BaHW coseid. Mcnonp3oBaHue TaOIHIIBI pACTBOPUMOCTH IS
oTpesieNIeHUs] PaCTBOPUMOCTH COJIEH.

[IpoBenenue HaOMOAEHHH (B TOM YHCIIE ONIOCPETIOBAHHBIX) CBOMCTB
BCIICCTB U NPOUCXOOANINX C HUMU ﬂBHeHHﬁ, C CO6J'IIO}1€HI/I€M IpaBHJI




TEXHUKH 0€301MacHOCTH; 0OPMIICHHE OTYETa C OTTMCAaHUEM
OKCIICPUMCHTA, €TI0 PC3YJILTATOB U BHIBOJOB-

O0001IeHrEe 3HAHUI O KJ1ac-
CI/I(bI/IKaI_[I/II/I CJIOKHBIX BCUICCTB

Kitaccudukanms cI0KHBIX BEIIECTB MO COCTaBY.
Cocraiienue (opMyIl U Ha3BaHUN OKCHUJIOB,
OCHOBAaHMWH, KUCJIOT U COJICH.

Perienre sKkCiepUMEeHTAIbHBIX 33/1a4 Ha
pacro3HaBaHUE PaCTBOPOB KUCIIOT M IIEI0UeH

Kiraccudukanus CI0KHBIX HEOPTaHWYECKUX BEIIECTB MO COCTAaBY Ha
OKCH/bI, OCHOBAaHHS, KUCJIOTHI U COJIM; OCHOBAHMS, KUCIOTHI M COJIU IO
PACTBOPUMOCTH B BOJIC; KUCJIOTHI IO OCHOBHOCTH M COJICP)KAHHIO
KHCIIOPO/Ia, C HCIIOIB30BAHUEM PA3IHMYHBIX (DOPM MPEICTABICHHUS
KJ1acCU(PUKAIINH.

CpaBHEHHE OKCU0B, OCHOBAHUM, KUCIOT U COJICH MO COCTaBYy.
OrnpeaenieHne MPUHAICKHOCTH HEOPTaHWYECKUX BEIIECTB K OJHOMY U3
VM3YYCHHBIX KJIACCOB COSAMHECHMIA 1O Popmyie.

OrnpeziesieHre BAJIGHTHOCTH U CTEIICHU OKUCJICHUS DJICMEHTOB B
BCIICCTBAX.

Ocy1iecTBiIeHne HHAYKTUBHOTO U ISTyKTUBHOTO 0000IIEHUSI.
[Tonyyenue XuMu4eCcKoil HHGOPMAITIN U3 PA3TMYHBIX HCTOYHUKOB.
[Ipencrasienue uHpopmaruu mo reMe «OCHOBHBIC KJIacChl
HEOPTraHWYECKUX COCTMHEHHI» B BUJI€ TAOIHI], CXEM, OTIOPHOTO
KOHCIICKTa, B TOM 4yucIie ¢ npuMeHenneM cpeacts U KT

AMopdHBIE U KpUCTaInYe-
CKUE BElIeCTBa

AMOp(HBIE 1 KPUCTATITUYECKHIE BEIIECTBA.
MeKMOJIEKYIISIPHBIE B3AUMOAEHCTBUS. THIIbI
KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTB
BELIECTB OT TUIOB KPUCTAIIIMYECKUX PELIETOK.
JlemoHcTpauuu. Moaenu KpUCTAIIMYECKUX PELIETOK
XJIOpUa HaTpus, aamasa, okcua yriaepozaa (IV).
JIaGopatopHbie onbIThL. 14. O3HaAKOMIIEHHE C
KOJUIEKIIMEN BELIECTB C pa3HbIM TUIIOM
KPUCTAJINIMYECKON peleTKu. M3rorosnenne moaenen
KPUCTAITINYECKUX PELIETOK

OnpeneneHus NOHATHI «aMOp(HBIE BEIECTBAY, «KPUCTATIINYECKUE
BEILIECTBAY, «KPUCTAJUIMYECKAS PELIETKAY, «AOHHAS KPUCTAIIIMYECKAs
pELIETKay», «aTOMHAsi KpUCTAINIMUECKAs pELIETKA», «MOJIEKYISIpHAst
KPUCTAJUIMYECKAs PEIIECTKAy», «METANIMYECKAss KPUCTAIINYECKAs pe-
[IETKa.

'Y cTaHOBJIEHNE MPUYUHHO-CIICICTBEHHBIX CBA3€U MEXIY CTPOCHUEM
ATOMa, XUMHUUYECKOM CBSI3bI0 U TUIIOM KPUCTAIIIMYECKOU PEILIETKU
XUMHYECKUX COCTMHEHUIN. XapaKTEPUCTHUKA aTOMHBIX, MOJICKYJISIPHBIX,
MOHHBIX METAJUTMYECKUX KPUCTATUIMYECKUX PELLIETOK; CPEIbl pacTBOpa ¢
MOMOIIBIO Kbl pH.

[IpuBeneHre npuMEPOB BEILECTB C PA3HBIMU TUIIAMUA KPUCTAJUTMYECKOU
pEILIETKHY.

[IpoBenenue HaOMIOACHMIA (B TOM YHCIIE OMTOCPEJOBAHHBIX ) CBOMCTB
BEILIECTB U MPOUCXOSIINX C HUMH SIBJICHHUH C COOIOJICHUEM TTPaBUII
TEXHUKHU 0€30MacHOCTH; 0pOopMIIEHHE OTYETa C OTIMCAHUEM
PKCIIEPUMEHTA, €r0 PE3YJIbTAaTOB U BBIBOJIOB.

CocTaBiieHre Ha OCHOBE TEKCTa TAOIUIIbI, B TOM YHUCIIE C MPUMEHEHUEM
cpeacts U1 KT

UucThIie BEIIECTBA U CMECH.
MaccoBast 1 00beEMHAsT TOJIN

UucTele BelIeCTBa U CMECH. HpI/IMCpBI KHUAKHX,

TBEPABIX U ra3o00pa3HbIx cMeceil. CBoiicTBa

OHpe,Z[CJICHI/I}I MMOHSITHMN «CMECHU», «MaccoBas OOJd paCTBOPEHHOI'O
BCIICCTBA», «o0BeMHas JOJIA BEUIECTBA B CMECH».




KOMIIOHCHTOB B CMECH

YUCTBIX BEHIECTB U cMeceil. IX coctaB. MaccoBas u
06’b€MHa5I JOJIM KOMIIOHCHTA CMECH. PacquH, CBsI-
3aHHBIE C MCIOJIL30BAHUEM ITOHATHS «HOJIS.
JlaGoparopHblie onbITHL. 15. O3HaKOMIICHHE C
00pasoM ropHOH OPOIbI

[TpoBenenue HaOMIOACHMIA (B TOM YHCIIE OMOCPEOBAHHBIX ) CBOMCTB
BELIECTB U MMPOUCXOISAIINX C HUMHU SBJIIEHUHN C COOJIIO/IEHUEM TTPABUIT
TEXHUKU 0€30MacHOCTH; 0(hopMIICHHE OTYETa C ONMCAHUEM
PKCIEPUMEHTA, €r0 pe3yIbTaTOB U BBIBOJIOB.

Pemenne 3a1a4 ¢ MCIOJIb30BaHUEM ITIOHATHI «MAaCCOBasi 10OJIsI YJIEMEHTA B
BEIIIECTBEY, «MACCOBas J10JII PACTBOPEHHOI'O BELIECTBA», «00bEMHAas
1107151 ra3000pa3HOTO BEIIECTBAY

PacueTsl, CBI3aHHBIC C
MOHSTHEM «I0JIs1». O000IIEeHnE
1 CHCTEMAaTHU3aLMs 3HAHUH 110
Teme «CoeInHEHNS
XUMHYECKHUX JICMEHTOBY

PacueTsl, CBA3aHHBIE C HCIOJIL30BAHUEM MOHSATHS
<O,

Brinonadenue 3aganuii no reMe «CoeanHeHns
XUMHYECKHUX DJIEMEHTOB)

Peienue 3a1a4 ¢ MCIOJIb30BaHUEM ITOHATHIA «MAaccoBasi 10JIsI JIEMEHTA B
BEIIIECTBE», «MACCOBas JI0JI PACTBOPEHHOTO BEILIECTBAY, «O0bEMHas
07151 Ta3000pa3HOTO BEIIECTBAY.

[Ipencrasnenne naopmanuu mo Teme «CoeqMHEHUS XUMUIECKIX
PIIEMEHTOB» B BUJIE TaOJIMII, CXeM, OTIOPHOTO KOHCIIEKTA, B TOM YHUCJIE C
npumeHenneM cpeacts M KT

KonTponbHas padorta Ne 3
«CoenrHeHns] XUMHYECKUX
HIIEMEHTOBY

TEMA 4. U3BMEHEHWUSI, ITP

POMCXO/SIIIUAE C BEHIECTBAMM (124)

Dusnyeckue ABICHUS.
Pa3nenenne cMecen

[loHsATHE ABJIEHNI KaK U3MEHEHUH, IPOUCXOASIINX C
BELIECTBOM.

SIBieHUs, CBA3aHHBIE C U3MEHEHUEM
KpUCTAJJINYECKOIO CTPOEHUS BEIIECTBA IIPU
[TOCTOSIHHOM €I'0 COCTaBe, — (PU3UUECKHUE SIBICHHSL.
Du3ndecKkue sIBICHNUS B XUMHUH: TUCTHILISAIMS,
KpUCTaJIJIN3alMs, BBIIAPUBAHUE U BO3TOHKA BEILECTB,
(buabTpOBaHUE U LIEHTPU(DYTHUpOBAHHE.
JlemoHcTpauuu. [Ipumeps! GU3NUYECKUX SBICHHNA:
MaBjIeHUE apapuHa; BOSTOHKA HO/a WM OEH30MHOM
KHCJIOTBI; PACTBOPEHNE OKPALIEHHBIX COJIEH;

¢ Qy3ust AYMHUCTHIX BEUIECTB C TOPSIIEH JaMIIOYKU
HAKaJIUBaHUS

OnpeneneHns NOHATUN «ITUCTUIUIALNS, WIA IEPETOHKA,
CKPUCTAJUIN3ALUS, «BBITIAPUBAHNUEY, «(DUIBTPOBAHUEY, «BO3TOHKA, UITH
cyOIuManus», «OTCTauBaHUE, «IEHTPUPYTUPOBAHUE.

Y cTaHOBJIEHUE IPUYMHHO-CIICCTBEHHBIX CBSI3€H MEXTY (PU3NUECKUMU
CBOWCTBaMM BEIIECTB U CIIOCOOOM pa3fiesieHUs cMecel

XMMHUYECKHUE IBJIEHUA. Y CIIO-
BUS Y IPU3HAKU IPOTEKAHUS
XUMHYECKUX PEAKIUI

SBneHus, CBA3aHHBIE C U3MEHEHHUEM COCTaBa
BELIECTBA, — XUMHUYECKHE peakuuu. [IpuzHaku n
YCJIOBHSI IPOTEKAHUSI XUMUYECKUX PEAKIUN.
BblereHre TEIUIOTHI U CBETa — PEAKIUU TOPEHUS.
[loHsiTHEe 00 9K30- M SHAOTEPMHUUECKHUX PEAKIIHSIX.
JlemoncTpauuu. [IpuMepbl XUMHUYECKUX SBJICHUM:

ropeHue Maruus, gpocdopa; B3auMoIecTBUE

OnpeneneHus MOHATHH «XUMHUYECKAs PEAKIIH», «PEAKIIUU TOPSHHS,
KOK30TEPMUYECKUE PEAKIIUIY, «OHIOTCPMUUECKUE PEAKITUNY.
HaGmroienre 1 onucaHue MPU3HAKOB U YCIOBUM TEYCHUS XUMHUYECKHUX
[peakInii, BEIBOJIBI HA OCHOBAHWM aHAIM3a HAOIIOIEHUH 3a
PKCIIEPUMEHTOM




COJISHOM KHMCJIOTBI C MPaMOPOM HJIU MEJIOM

3aKOH COXpPaHEHUSI MaCChl
BEIIeCTB. XUMHUICCKUE
YpaBHEHUS

3aKOH COXpPaHEHUsI MacChl BELIECTB. XUMUYECKHE
ypaBHEHMs. 3HaUEHUE UHJCKCOB U KO (DUITUECHTOB.
CocraBiieHr€e YpaBHECHUN XUMUUYECKUX PeaKINil

OmnpeneneHne NOHATHS «XUMUYECKOe ypaBHEeHHE». OObsICHEHHE 3aKOHA
COXpaHEHHs MacChl BEIIECTB C TOYKH 3PEHHUS aTOMHOMOJICKYJISIPHOTO
yueHust. CocTaBieHne ypaBHEHUH XUMUYECKUX PEAKIMA Ha OCHOBE
3aKOHA COXpaHEHHs Macchl BemecTB. Kitaccnpukanus XuMiuaeckux
peaxiuii o TermIoBoMy 3P PeKTy

PacueTsl 10 XUMUYECKUM
YPaBHEHUSAM

PacdeTsl IO XMMUYECKUM ypaBHEHUsIM. Pemenue
3a/1a4 Ha HAXO0XJICHUE KOJIMYECTBA, MACChl HITU
00beMa MPOYKTa PEAKIIMHU 110 KOJINYECTBY, MACCE WU
00bEMY HCXOHOTO BelecTBa. PacueTsl ¢
MCTIOJIb30BAHUEM TTOHSTHUS «JI0JI51», KOT/Ia UCXOJTHOE
BEIIECTBO JAHO B BHJIE PACTBOPA C 3alaHHON
MaCCOBOM JI0JI€H PaCTBOPEHHOT'O BEIIECTBA WIIH
COJZICPIKUT OIIPEJICIIEHHYIO JIOJIO PHUMECcei

BrlnoHeHUEe pacyeToB M0 XMMHUYECKUM YPaBHEHHUSIM Ha HAXOXKJICHUE
KOJIMYECTBA, MACChl WJIM 00bEeMa MPOAYKTA PEAKIIUHU 110 KOJIUYECTRY,
Macce Ui 00beMy UCXOAHOTO BEUIECTBA; C UCIOJIb30BAHUEM MOHSITUS
«10JIs1», KOT/1a HCXOJHOE BELIECTBO JaHO B BUJIE pacTBOpA C 3aaHHOMN
MacCOBOH J10J1€i paCTBOPEHHOT'O BEIIECTBA WU COJIECPKUT
ONPEACICHHYIO JOJIKO ITPUMECEI

Peakuuu paznoxenusd. [lons-
THE O CKOPOCTH XUMHUYECKOU
PeaKIUU U KaTajlu3aTopax

Peakuuu paznoxenus. [IpencraBieHue o CKOpOCTH
XUMHYECKUX peakiui. Karanuzaropel. @epMEHTHI.
Jlemonctpauuu. [lomyuenue ruapokcuaa meau (M1);
pa3JIO)KEHUE IEPMAHraHaTa Kajius; pa3jioKeHue
[epoKCHUIa BOJOPOJIa C TOMOIIBIO JUOKCH 1A
Maprasiia 1 Kataiaa3bl KapTodesst Wi MOPKOBHU

OrnpeesieHust MOHATUN «PEaKIUU COSAMHEHUS», «KaTaIN3aTOPhD,
«pepMeHTBI».

Kiaccudukanms XuMH4eCKUX peakifil o YUCITY U COCTaBY UCXOIHBIX
BEILECTB U MTPOIYKTOB PEAKILINH.

HaGronenue u onrcanue Mpu3HAKOB U YCIIOBUM TEUEHUS XUMUYECKUX
peaxiuii, BBIBOAbI HA OCHOBAHUU aHAIN3a HAOIIOICHUN 32
pKcriepuMeHToM CocTaBlieHHuE Ha OCHOBE TEKCTA CXEMBbI, B TOM YHUCIIE C
npumeHenuem cpencts UKT.

Peaknun coemHeHUS.
[leroyku repexonos

Peakiiuu coenunenus. Katanutuaeckue u
HEKaTaTUTHYECKUEe PEeaKINK, 00paTHUMbIE U
HeoOpaTuMble peakiiuy. JlabopaTopHbie ONBITHL. 16.
OkuclieHre MeIU B IJIAMEHU CIIUPTOBKH UITU TOPENKU

OnpeneneHns NOHATHHN «PEAKIIMU COEAUHEHUA», «PEAKIINH
[pa3IoKEHUN», «0OpaTUMBIE PEAKIIUN», «HEOOpAaTUMbIE PEAKIIUI,
«KaTAJIMTUYECKHUE PEAKLIUN», «HEKATATUTUIECKUE PEAKLIUN».
Kiaccugukanys XMuMHYECKUX peaKIMi [0 YUCILY U COCTaBY UCXOIHBIX
BELIECTB U IPOJAYKTOB PEAKIIMH; HAIPABICHHIO IPOTEKaHUS PEaKIINH;
Y4acCTHUIO KaTaau3aTopa.

HabmtoneHne u onucaHue MPU3HAKOB U YCIIOBUM TEUEHUS XUMHUECKUX
[peakuuii, BEIBOJbI HA OCHOBaHUM aHaIM3a HaOII0JeHUH 3a
DKCIIEPUMEHTOM

Peaknuu 3amemenus. Pan
AKTUBHOCTH METAJJIOB

Peaknum 3amernieHus. P akTHBHOCTH METaJIJIOB, €0
MCII0JIb30BAHUE ISl IPOTHO3UPOBAHUS BO3MOXKHOCTH
[MPOTEKAHUS PEAKIUA MEXITY METAITIAMH 1

KUCJIOTaMU, PEaKLIMI BBITECHEHUS OJJHUX METAJIIIOB U3

PacTBOPOB UX COJIEN IPYTMMH METAJUIAMHU.

OHpeI[eJ'IeHI/IH TMOHSTHMI «pe€aKIrU 3aMCUICHUA), «PAd aKTUBHOCTU
METAJIJIIOB)».

Knaccmpmcaum{ XUMHUYCCKUX peaKuHﬁ I10 YUCITYy U COCTaBYy UCXOJHBIX
BCIICCTB U MIPOAYKTOB PECAKIIHNU. Hcmonp3oBanue QJICKTPOXUMHUYECCKOTO
pAaaa HaHpH)KCHI/Iﬁ (aKTI/IBHOCTI/I) MCTAJJIOB JJIs1 OTIPCACIICHU A

BO3MOXXHOCTH IIPOTCKAHUSA peaKHI/Iﬁ MCXKIY MCTAJJIaMU




JlemoHcTpanuu. B3anmoseiicTBrue pa30aBIeHHBIX
KHUCJIOT ¢ MeTayuiaMu. JlabopaTopHbie onbITHI. 17.
3amenieHue Meau B pactBope xmopuaa meau (1)
KEJIE30M

11 BOJHBIMH pacTBOPaMH KHCIIOT U COJIEH.

HabmtoneHue u onucaHue MpU3HAKOB U YCIIOBHM TEUEHUS! XUMHUECKUX
[peakIfii, BEIBOJIBI HA OCHOBAHWM aHaIM3a HAOII0IEHUH 3a
PKCIIEPUMEHTOM

Peakiiun oomena. [IpaBuiio
beprosute

Peakiiun oomena. Peakiiuu HedTpanu3anuu. Y CIIOBHS
[MPOTEKaHUs Peaklnii o0OMeHa B pacTBOpaXx /10 KOHIIA.
JlemoncTpauuu. PacrBopenue ruapokcunaa meau (11)
B KHCIIOTax; B3auMmoierictere okcuaa meau (II) ¢
CEpHOM KUCJIOTOW MPU HArPEBAHUU

OnpeneneHus NOHATUH «peakuK 0OMeHa, «peaKLuu HEHTpaIu3alumy.
s Kitaccudukanus XuMH4eCKruX peakifii Mo YHCIy H COCTaBY UCXOIHBIX
BEILIECTB U IPOAYKTOB peakiuu. Mcnonb30Banue TabauibI
PaCTBOPUMOCTH Il ONPEENICHUS BO3MOKHOCTH ITPOTEKaHUsI peaKkLnuit
oOmeHa. HabmroieHue 1 onucaHue NpU3HAKOB U YCIOBUN TEUCHUS
XMMHYECKHUX PEaKILMii, BEIBOJIbI HA OCHOBAHUH aHaJIM3a HAa0II0IeHUH 3a
DKCIIEPUMEHTOM

THUIbl XUMUYECKUX peaklnil Ha
[IPUMEPE CBOMCTB BOJBI.
[ToHsiTHE O TUIpOIN3E

THIbI XUMUYECKUX PEaKIil Ha TPUMEpPE CBOMCTB
BOJIbI. Peakiius paznoskeHus: — AJIEKTPOIIU3 BOJIBI.
Peakuuu coeMHEHUs] — B3aUMOJIEWCTBUE BOJIBI C
OKCHJIaMU METAJVIOB 1 HEMETAJUIOB. Y CJIOBUE
B3aMMO/ICHCTBUS OKCHUIOB METAJNIOB U HEMETAILIIOB C
BoJ10M. [loHsiTHE «rUApOKCUABIY. Peakiiuu 3ameneHust
— B3aUMO/JICHCTBHE BOJIbI C MEeTaJUIaMu. Peakuuu
00OMEHa — THUPOJIH3 BEIICCTB

OnpeneneHne NOHATUS «TUAPOIIN3». XapaKTePUCTUKA XUMUYECKUX
CBOWCTB BOJIbI

O000I11IeHNE U CUCTEMATU3AIUS
3HAHWI 110 TeMe «/I3MeHEeHHUS,
[TPOMCXOIAIINE C BEIIIECTBAMM

Brinmonnenue 3aganuid mo teme «3MeHeHus,
[MPOUCXOASAIIME C BEIIECTBAMM

lcnonib30BaHKEe 3HaKOBOTO MoJenupoBanus. [lonyueHne xXumMuueckon
UH(POPMALIUU U3 PA3IMYHBIX HCTOYHHUKOB.

[IpencraBnenue unpopmanuu 1no reme «M3meHnenus, npoucxosiue ¢
BelECTBAaMM B BUI€ TaOJIUI, CXEM, OTIOPHOT'O KOHCIIEKTA, B TOM YHCJIE C
npuMmeHeHneM cpeacts 1M KT

Kontponbnas padota Ne 4
«3MeHeHusl, TPOUCXOISIIIHE C
BEIIECTBAMI

TEMA 5. MIPAKTUKYM 1. ([IPOCTEUIIUE ONEPAIIMHA C BEHIECTBOM

» (34)

[[paBuia TEXHUKH
0e30macHOCTH MU paboTe B
XUMUYECKOM KaOUHETe.
[Tpuembl oOpareHus ¢
mabopaTopHBIM
000pyIOBaHUEM H
HarpeBaTeJIbHBIMU MPHOOpa-

[IpaBuia TeXHUKH GE30MACHOCTH IIPU paboTe B
XUMHYecKoM KabuHere. [Iprembl oOpaieHus ¢
1a0opaTOPHBIM 000PYIOBaHHEM U HAarpeBaTeIbHBIMU
prudopamu

PaboTta ¢ 1abopatopHbIM 000pYyIOBAHUEM U HarpeBaTeIbHBIMU
MpruOOpaMy B COOTBETCTBUU C MPaBUIaMH TEXHUKU O€30M1aCHOCTH.
BrInoHeHue npocTelmx npueMoB o0pamieHus ¢ 1abopaTOpHBIM
000pyI0BaHMEM: C JaOOPATOPHBIM IITATHBOM, CO CTUPTOBKOM




MU

[[pU3HaKKU XUMHYECKUX
peakuui

[[pyU3HaKu XMMHUYECKUX PEAKIINI

Pabota ¢ 1abopaTopHbIM 000PYJOBAHUEM U HArpeBaTEIbHBIMH
puOopamMy B COOTBETCTBUH C IIPABUIAMU TEXHUKHU 0€30M1aCHOCTH.
BrInoHeHHE MPOCTEHINX MpUeMOB 00palieHus ¢ 1a00paTOPHBIM
000pyJOBaHUEM: € 1a0OPATOPHBIM IITATUBOM, CO CIIUPTOBKO.
Habmtonenune 3a CBOMCTBAMU BEILIECTB U SBJICHUSMH, POUCXOASIIIMHU C
BELICCTBAMM.

OnucaHne XUMHUYECKOI0 HKCIIEPUMEHTA C IIOMOILBIO €CTECTBEHHOTO
(PyCCKOT0 MM POJHOIO) A3bIKA U SI3bIKA XUMUHU.

CocTaBiieHHE BBIBOJIOB 110 PE3YyJIbTaTaM IPOBEJEHHOI0 SKCIIEPUMEHTA

[IpurotoBneHue pactopa
caxapa U ONpe/elIeHNe
MacCOBOM JOJIM €T0 B PaCTBOPE

[IpuroToBneHue pacTBopa caxapa U omnpezesieHue
MacCOBOH J0JIM €T0 B pacTBOpE

Pabota ¢ mabopatopHbM 000pyIOBAHUEM U HATrPeBATEIbHBIMU
NpuOOpaMy B COOTBETCTBHH C ITPABUIIAMH TEXHHKH O€30IaCHOCTH.
BrINoTHEHHE MPOCTEHIINX MPUEMOB 00paieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM: C MEPHBIM IIMJIMHAPOM, C BECAMHU.

HaGutoieHue 3a cBOMCcTBaMM BEILLECTB U SIBICHUSAMHU, IPOUCXOISAIINMU C
BEILIECTBAMH.

OmnucaHne KCIEPUMEHTA C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIH
PO/IHOTO) sI3bIKA ¥ s3bIKa XUMHU. COCTaBIIEHHE BHIBOJIOB 10 PE3yJIbTaTaM
POBEIEHHOTO YKCIIEPUMEHTA.

[TpuroToBieHre pacTBOPOB C ONPEAEICHHON MacCOBOM JI0JICH
[PacTBOPEHHOT'O BELIECTBA.

[TpuroToBieHne pacTBOpa U pacueT MaCCOBOM JIOJIH PACTBOPEHHOTO B
HEM BeIeCTBa

TEMA 6. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKT

POJINTOB (184)

PacTBOpeHune kKak GU3MKO-
XUMHYECKHAN MPOLIeCC.
PactBopuMocTs. Tursl

PacTBOpeHne Kak (GU3NKO-XUMHUYECKHI Mporiecc.
[loHsTHE O TMApPAaTax U KpUCTAJIOTHApaTaX.
PacTtBoprMocTs. KprBble pacTBOPUMOCTH KaK MOJENb

OnpeneneHus MOHATHI «pacTBOP», «TUIPAT», «KKPUCTAIIIOTUAPATY,
«HACBILIEHHBIH PACTBOP», «HEHACHIIIEHHBIN PACTBODPY, «I1€PECHIIIEHHBIN
[pacTBOp», «PaCTBOPUMOCTbY.

pacTBOpPOB 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEUIECTB OT  (OmpeaesieHne pacCTBOPUMOCTH BEILIECTB C UCTIOIb30BAaHUEM KPUBBIX
TemnepaTypbl. HacblllieHHbIE, HEHACHILIEHHBIE U pPacTBOPUMOCTH.
[EepECHIIIEHHbIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJIsl [(XapaKTEpUCTUKA PACTBOPEHHS C TOUKH 3PEHHUST aTOM- HO-
[IPUPOBI U CEILCKOTO X035MCTBA MOJIEKYJIIPHOTO YYEHHS.
Vcnonb30BaHue TaOIUIBI PACTBOPUMOCTH JIJISl OTIPE/ie- JICHUS
pacTBOPUMOCTH BEILIECTB B BOJIE.
CocTaBiieHHe Ha OCHOBE TeKCTa Ipa)UKOB, B TOM YHUCIIE C MPUMEHEHUEM
cpeacts UKT
DNEeKTPOIUTHYECKAs [ToHsTHE 00 PIMEKTPOTUTHIECKON JTUCCOIIUAIUH. OrnpeaenieHnst MOHIATHH «3IEKTPOIUTUYECKAS TUCCOLUALIUS,
MCCOITHAaIHs DIIEKTPOIUTHI U HEAJIEKTPOIUTHI. MexaHu3mM KOQIIEKTPOJIUTHDY, «HEATEKTPOIUTHIY.




TUCCOIMAIUH AJIEKTPOJIUTOB C PA3IUYHBIM
xapakTepoM CBsi3U. CTeneHb AJEKTPOJUTHIECKON
muccornuarui. CHIbHBIE U C1a0ble SIEKTPOIHUTEHIL.
JlemoncTpaumu. VicribiTaHue BEIIECTB U UX
PacTBOPOB HA 3JIEKTPONPOBOTHOCTD

Brmonnenue IMIOMETOK, BBIITUCOK U HUTHPOBAHUSA TCKCTA

OCHOBHBIE MOJIO)KEHUS TEOPUU
DIIEKTPOJIUTAYECKOMN
nucconuanuu. Monnsie
YPABHEHUS peaKLMi

OCHOBHBIE MOJIO)KEHUS TEOPUU IEKTPOTUTUUECKOMN
nuccounanuu. Mlonuele ypaBHeHUs peakiuil. Peakiuu
oOMeHa, UTyIIue 10 KOHIIA.

Knaccudukanus HOHOB U UX CBOICTBA.
MoueKyJIIpHbIE 1 HOHHBIE YPABHEHUS PEaKLIUM.
JdemMoHcTpanuu. 3aBUCUMOCTD JIEKTPOIPOBOAHOCTH
YKCYCHOM KHUCIIOTBI OT KOHIIEHTpauuu. /[BrxeHne
OKpALICHHBIX MOHOB B 3JIEKTPUYECKOM I10JI€
JlaGopaTropHble onbIThI. 18. B3anmoneiicteue
PacTBOPOB XJIOpU/A HATPUs M HUTpaTa cepedpa

OrnpeaesieHns NOHATHM «CTENEHb JUCCOLUALUNY, «CUIIbHbIE
PIIEKTPOJIUTEDY, «CIA0bIC SJICKTPOIUTH), «KATHOHBD», «AHUOHBD,
KUCJIOTBI», «KOCHOBaHU», «coiim». CoCTaBI€HUE YPABHEHUI
PIIEKTPOJUTUYECKON JUCCOMALIMN KUCIIOT, OCHOBAHUM U COJIEH.
MnrocTpanust npuMepaMu OCHOBHBIX MOJI0KEHUM TEOPUHU
PIIEKTPOJIUTUYECKON AUCCONMALINM; TEHETUYECKON B3aUMOCBSI3H MEXKIY
BellecTBaMU (IIPOCTOE BEUIECTBO — OKCHUJI — T'HAPOKCHI — COJIIb).
Pa3inueHre KOMIIOHEHTOB J0Ka3aTeNbCTBA (TE3UCOB, apr'yMEHTOB U
(hopMBI TOKA3aTEIIbCTBA)

OrnpeziesieHne MOHATUS «MOHHBIE peakuumny. CocTaBieHne
MOJIEKYJIIPHBIX, TIOJIHBIX U COKPAILEHHBIX HOHHBIX YPABHEHUN PEAKIUH C
ydacTheM 3JeKTposinToB. Habnronenue u onrcanue peakiuii Mexmy
PIEKTPOIIUTAMU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POAHOIO)
SI3bIKA U SI3bIKA XUMUH

KucnoTsl: knaccudukamus u
CBOIVCTBA B CBETE

Kucnotsl, ux kinaccudukanus. JJucconuanus KUCIOT
1 UX CBOMCTBA B CBETE TEOPUU BJIIEKTPOIUTHYECKOMN
nucconuanyu. BzauMoaeiicTBUE KUCIIOT ¢ METallJIaMU.
DIEKTPOXUMHUUECKUN Psiji HAIPSDKEHUN METalIoB.
BzaumoaeiicTBrE KUCIOT C OKCHAAMH METAIIJIOB.
B3anMoeicTBre KUCIOT C OCHOBAHUSIMYU — PEAKIIMS
HelTpain3auuy. BzauMoaencTBue KUCIOT € COISIMM.
Vcnonb30Banne TabIUIBI PACTBOPUMOCTH JUIS
XapaKTEPUCTUKNA XUMUYECKHUX CBOMCTB KUCIIOT.
JlaGopaTopHble onbIThl. 19. [lonyuenue
HEpPaCTBOPUMOTO TMIPOKCUAA U B3aUMOJECIHCTBUE €ro
c xuciaotamu. 20. BzauMoaeiicTBrEe KUCIOT C
OCHOBAHHSIMH.

21. B3auMoaeiicTBUE KUCIOT ¢ OKCHUJIAMHA METAJIOB.
22. BzanMojielicTBMe KHCIOT ¢ MeTaJulaMHu. 23.
BzanMoeiicTBHE KUCIOT C COJISIMH

CocTaBiieHHEe XapaKTePUCTUKH OOIINX XUMHUYECKHX CBOMCTB KHCIIOT C
[MO3UIMI TEOPUU IIEKTPOIUTUYECKON AUCCOIUALINH.

CocTaBiieHrEe MOJIEKYJIIPHBIX, MOJTHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHUH peakiuii ¢ yuactueM Kuciot. Habmogenue u onucanue
peaKIuil C y4acTUeM KUCJIOT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIN
[POTHOTO) SI3BIKA U SI3bIKA XUMUMU.

[IpoBeneHne OnbITOB, MOATBEPKAAIOIINX XUMUUECKHAE CBOMCTBA KUCIIOT,
C cOOJIIO/IEHNEM TIPAaBUJI TEXHUKHU 0€3011aCHOCTH




OcHoBaHus: Kj1accuuKaIus u
cBoiicTBa B cBeTe TOJ]

OcHoBaHus, Ux Kiaaccupukamus. Jlucconnamms
OCHOBAHMH U X CBOMCTBA B CBETE TEOPUU
PIIEKTPOJIUTAYECKON AUCCOIUALINH.
BzanMoeiicTBHe OCHOBAHHI C COJISIMHU.
lcrionp30BaHKe TaOIUIBI PACTBOPUMOCTH TSI
XapPAKTEPUCTUKA XUMUYECKUX CBOMCTB OCHOBaHUM.
B3anMoaelicTBHE IIET0UEN ¢ OKCUIAaMUA HEMETAJIOB.
JlaGoparopHbie onbIThL. 24. B3anmoeicTpre
[ejioueil ¢ KucioraMu. 25. Bzaumoneicteue
[ICJIOYCH C OKCHAAMH HEMETAaJIOB. 26.
B3anMoaelcTBIE IIETOUEH ¢ COIAMU. 27.
[lonyyeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUH

Onpenenenye NOHITUS «OCHOBAHUS.

CocraBieHne XapaKTePUCTUKU OOIINX XMMUYECKHX CBOMCTB OCHOBAHHM
(1Iemodeil U HepaCTBOPUMBIX OCHOBAHHI) C MO3UIIMI TEOPUHU
PIIEKTPOIMTUYECKOM TUCCOIMALINY.

CocTaBiieHHe MOJIEKYJIIPHBIX, MOJHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHMI peakuuii ¢ yuacTueM ocHoBaHui. Habmonenne u onucanue
peakuuii OCHOBaHUH C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MU
[POJTHOTO) SI3BIKA U SI3bIKA XMMUU.

[IpoBenieHuE OMBITOB, OTBEPKIAIOUINX XUMHUUECKHUE CBOIICTBA
OCHOBaHUH, C COOIIOICHIEM MPABUII TEXHUKH O€30MaCHOCTH.
CocraBiieHue AOKJIaja [0 TeMe, ONPEACICHHON yUnuTeNneM

Oxcupl: Knaccudukanus u
CBOMCTBA

O0001IeHEe CBEEHUI 00 OKCHIaX, UX
Kkiaccu(ukanuu u cBorcTBax. JlJabopaTopHbIE OTBITHI.
28. BzauMoaeiicTBe OCHOBHBIX OKCHIIOB C
kucioraMmu. 29. BzauMoaeiicTBiie OCHOBHBIX OKCHUIOB
c sopoii. 30. BzaumMoelicTBrE KUCIOTHBIX OKCUIOB C
menoyaMmu. 31. BsaumoaelicTBie KUCIOTHBIX OKCHIOB
C BOIOU

OnpeneneHus MOHATHI «HECOIE00Pa3yIONIne OKCUIBD,
«C0J1e00pa3yIoIue OKCUIBI», KOCHOBHBIE OKCUIBI», «KHUCJIOTHBIC
OKCHJIBI.

CocraBiieHUE XapaKTEPUCTUKUA OOIINUX XMMHUYECKUX CBOMCTB
coNIe00pa3yIUX OKCUOB (KUCIOTHBIX M OCHOBHBIX) C TO3UIUI TeOpUr
PICKTPOJIUTUYECKON JUCCOLIMAIIIH.

CocTraBiieHUE MOJIEKYJISIPHBIX, OJIHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHU PEaKIHi ¢ ydacTueM oKcH10B. HaOmroienne u onvcanue
peaKIuii OKCUJIOB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UITU POJAHOTO)
SI3bIKA U SI3bIKA XUMUH.

[IpoBeaeHue ONBITOB, NOATBEPKAAIOLIIUX XUMUUECKUE CBOMCTBA
OKCHJIOB, C COOJTIOJICHUEM TTPaBUJI TEXHUKU O€30MaCHOCTH.
CocraBiieHHe JOKJIa/1a 10 TEME, ONPEACIICHHONW CAMOCTOSITEIbHO

Conu: knaccudpukanus u
cBoiicTBa B cBeTe TO/]

Comnm, uX quccouualys 1 CBOMCTBA B CBETE TEOPUHU
PIIEKTPOJIUTAYECKON JUCCOIUALINH.

BzaumMoneiicTBre COJIEH ¢ MeTaIaMH, OCOOEHHOCTH
PTUX peakiui. BzanmoencTBre coneu ¢ CONsIMU.
Vcnionb30BaHue TaOIUIIBI PACTBOPUMOCTH IS
XapAKTEPUCTUKA XUMUYECKUX CBONCTB COJICH.
JlaGopatopHsbie onbITh. 32. B3aumoseiictBue cosneit ¢
KucioTtaMu. 33. B3aumonelicTBue coseil ¢ meiloyaMu.

OrnpeneneHus MOHATUN «CPETHHUE COIMN», KKUCIBIE COIN», KOCHOBHbIE
COTII.

CocTaBiieHre XapaKTePUCTUKH OOIINX XUMHUYECKHX CBOMCTB coJiel ¢
[MO3ULMNA TEOPUHU IEKTPOIUTUYECKON AUCCOIMALINH.

CocTaBiieHHe MOJIEKYJISIPHBIX, TOJTHBIX U COKPAILIEHHBIX HOHHBIX
ypaBHEHUH peakiuii ¢ yuactuem coneil. Habmoenue u onucanue
peaKkuuii comeil ¢ MOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO MITU POJTHOTO)
SI3BIKA W SI3BIKA XUMUH.

[IpoBeaeHne ONBITOB, MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA COJIEH, C
cOOJTI0ICHNEM MPABIII TEXHUKH 0€3011aCHOCTH.




B3anMoaelcTBUE COJIEH C COJIIMMU.
B3anMoencTBre pacCTBOPOB COJIEH ¢ METAJUIAMU

CocraBieHue I0KJIa1a 1Mo TeME, ONPEICTEHHOU CAMOCTOSITEIHLHO

['eHeTHYECKas CBS3b MEKIY
KJIaCCaMHM HEOPTaHUYECKUX
BEILIECTB

"eneTnueckue pAabl METAJLJIa U HEMETAJIJIA.
I'eneTnyeckas CBA3b MCXKY KilacCaMu
HCOPIraHN4YCCKUX BCIICCTB

OrnpezesieHne MOHATUS «T€HETHUECKUH psii». MimoctpupoBaTh: a)
pUMepaMu OCHOBHBIE TIOJIOKEHHUS TEOPUU IIEKTPOIUTHUECKOMN
mucconuanuy; 0) TeHeTUYECKYI0 B3aUMOCBSI3b MEXK/Ty BEIIECTBAMU
(mpocToe BelecTBO — OKCHJI — THIPOKCH]T — coJib). CocTaBieHHe
MOJICKYJISIPHBIX, TTOJIHBIX U COKPAILEHHBIX HOHHBIX YPAaBHEHUHN peaKIuii C
y4acTHUEM 3JIEKTPoJUTOB. COCTaBICHUE YPABHEHUI peaKkiluii,
COOTBETCTBYIOIIMX MOCJIEI0BATEILHOCTH («IIETIOYKE») MPEBPALLCHUM
HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB.

BrinoaHenue npsiMoro MHAYKTUBHOTO JOKA3aTeIbCTBA

O00011IeHNE U CUCTEMATU3AIHS
3HaHUi 110 TeMe «PacTBopenue.
PactBopsl. CBoOMCTBa
PacTBOPOB BJIEKTPOJIUTOBY

[TonydeHrne XUMUYECKON HHPOPMAITUH U3 PA3TUYHBIX HCTOYHUKOB. U
[IpencraBnenue napopmaiuu o reme «Pacropenue. PacTBopsi.
CBolicTBa pacTBOPOB AJIEKTPOJIUTOBY B BUJE TAOJHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM yucie ¢ npuMenennem cpeacts M KT

KonTponbHas padota N4
«PactBOpenue. PacTBopsl.
CBoiicTBa pacTBOpPOB

OKHUCIUTEIbHO-BOCCTAHOBH-
TCJIIBHBIC PCAKIITNHN

00pa3ymoIKX BEIIeCTBa Pa3HbIX KilaccoB. Peakiun
MOHHOTO OOMEHA U
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
OKHCIUTENh U BOCCTAHOBUTENH, OKHCIICHUE U
BoccTaHOBJIeHUE. CoCTaBiIeHUE YpaBHEHUI
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METO-
TOM DJIEKTpOHHOTO Oananca. JlemMmoHcTpanuu.
B3anmoaeicTBre MMHKA C CEPOM, COTISTHOW KHUCITOTOM,
xsopunom meau (II). F'openne maraus. B3au-

QJICKTPOJIUTOB»
Kﬂaccmbmcaum[ XUMUYECKHX |OKUCIUTEIHHO-BOCTOHOBHUTCIILHBIC pCaKknuu. OHpeI[eJICHI/ISI MOHATUHN «OKHCIUTEIBHO-BOCCTAHOBUTCIBHEIC pCaKkuumn»,
pCaKHHﬁ. OnpeneneHHe CTCIICHEH OKHCIICHHUS JJI1 OJIEMCHTOB, |KOKHCIIUTECIIb», «BOCCTAHOBHUTCIIB)), KOKHUCICHUC), KBOCCTAHOBJICHUC)).

KJ'IaCCI/I(l)I/IKaLII/I}I XUMHWYCCKUX peaKHI/Iﬁ 10 IPU3HAKY «KU3MCHCHUC
CTCIICHCH OKHCIICHUS DJICMCHTOBY. OnpeneneHHe OKHCIIHUTCIIA U
BOCCTAHOBHUTCIIA, OKHUCICHUA 1 BOCCTAHOBJICHHA.

M cnonn30BaHue 3HAKOBOTO MOACIINPOBAHUA

CBoiicTBa N3yUYE€HHBIX KJIACCOB
BEILECTB B CBETE
OKUCIIUTENLHO-
BOCCTAHOBUTEIHHBIX PEaK-

CBolicTBa MPOCTHIX BEIIECTB — METAJIIOB U
HEMETAJIOB, KUCIIOT U COJIEN B CBETE
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

CocTaBieHrue YpaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIHH,
WCIIOJIb3YSl METO/] JIEKTPOHHOTO Oananca. OnpeeneHne OKUCIUTENS |
BOCCTAHOBUTEJISI, OKUCIICHUSI U BOCCTAHOBJICHHS
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0O0001IeHrE U CUCTEMAaTU3aIUI
BHAHUH T10 TeME
«OKHCIIUTEIIBHO-
BOCCTAHOBUTEIIBHBIE PEAKIIUN»

CocTaBieHrUe YpaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIHM,
MCTIOJIBb3Ysl METOJ AJIEKTPOHHOTO Oananca. OnpeneneHne OKUCIUTENS U
BOCCTAHOBUTEIS, OKMCIIEHHS] 1 BOCCTAHOBIICHHUS.

[IpencraBnenne nHGpopmanuu 1o reme «OKUCINTENBHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUK» B BHUJI€ TAOIUI, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4Hucie ¢ npuMeHeHueM cpencts 1M KT

TEMA 7. MIPAKTHKYM 2. «CBOUCTBA PACTBOPOB DJIEKTPOJIATOB» (14)

Perrenue
3KCHepI/IMeHTaHBHBIX 3a1a4

Pemenne SKCIICPUMCHTAJIBHEBIX 3aJ1a4d

OOparenue ¢ 1abopaTopHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU
puOopamMy B COOTBETCTBUH C IPABUIAMU TEXHUKHU 0€30IIaCHOCTH.
Pacrio3HaBaHue HEKOTOPHIX AHWOHOB U KaTHOHOB. HaOuoienne cBONCTB
BEIIECTB M MTPOUCXOISAIINX C HUMH SBJICHHA.

Omnucanue XUMHYECKOTO HKCIIEPUMEHTA C TOMOIIBIO €CTECTBEHHOIO
(PyCCKOTO MM POJTHOTO) SI3bIKA U SI3bIKA XHUMUHU.

dopmynrpoBaHKEe BHIBOJOB IO pe3yIbTaTaM IHPOBEICHHOTO

PKCIIEPUMEHTA

9 KJ1acc
BBEJIEHUE. OBLIAS XAP AKTEPUCTUKA XUMMNYECKUX 3JIEMEHTOB U XUMHNUYECKHUX PEAKHI/Iﬁ. HEPI/IOI[I/I‘{ECKI/Iﬁ 3AKOH
N INEPUOJIUYECKAS 3TEMA XUMHNYECKUX 9JIEMEHTOB JI. U. MEHJAEJIEEBA (10)

XapakTepruCcTUKa XUMUYECKOTO
DJIEMEHTA HAa OCHOBAHHUH €r0
rosioxkenus B [lepnoanaeckon
cucteme /1.

1. MenneneeBa

XapaKTepUCTHKA 3JIEMEHTA 10 €r0 MOJ0KEHUIO B
[lepuonuyueckon cucTeme xXu

Mudeckux anemeHToB 1. Y. Meneneena.

CBOICTBa OKCHAOB, KUCIIOT, OCHOBAaHHH U COJICH B
CBETE TEOPUH DIICKTPOJUTHUECKON JUCCOIHAIUN U
OKMCJICHUSI-BOC- CTAHOBJICHHS.

JlemoHcTpanuu. Mojienn aToMOB JIeMEeHTOB 1—3ro
[epHUOJIOB

X apakTeprucTUKa XUMHYECKHUX 3JIEMEHTOB 1—3-r0 MeproI0B 1Mo uX
rnosoxenuto B [lepuoguueckon cucreme XxumMnueckux ssemenToB 1. U.
MeHieneeBa; XUMUYECKUX CBOMCTB aM()OTEPHBIX OKCHUIOB U
ruApokcu1oB. CoCcTaBlI€HUE MOJIEKYIISIPHBIX, MMOJTHBIX U COKPAILIEHHBIX
VOHHBIX YPaBHEHUH peakiui

AM(poTEepHBbIE OKCUIBI U
U IPOKCHIBI

[ToHsATHE O IEPEXOHBIX IJICMCHTAX.
AMpoTepHOCTb. [ eHeTHYeCKU psl IEPEXOTHOTO
piemenTa. Jlaboparopusie onbITHI. 1. [Tonyduenue
TUIPOKCH/IA IIUHKA U UCCIIEOBaHNE €r0 CBOWCTB

Omnpenenenue NoHATHS «ampoTepHbIe coequHeHs». Habmonenue u
OTHCaHUE PEAKITUN MEXIY BEIIECTBAMH C IIOMOIIIBI0 €CTECTBEHHOTO
(pPycCcKOTO WU POIHOTO) SI3bIKA U A3BIKA XUMUH.

[IpoBeneHue ONMBITOB, MOATBEPKIAAIONIUX XUMUUECKIE CBOMCTBA
aM(pOTEPHBIX OKCHJIOB Y TUAPOKCHIIOB

[leproanueckuii 3aKOH U
[lepnonnueckas cucrema /1. 1.
MemnjieneeBa B CBETE

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema
xuMudeckux anemenToB . . Meneneena.

JlemoHcTpanuuu. Paznuunelie hopmbl Tabmami

OrnpesenieHne BUI0B KIIACCU(PUKAIINK: €CTECTBEHHON M HCKYCCTBEHHOM.

BrinonHeHue IpsAMOro ACAYKTUBHOI'O NOKA3aTCIILCTBA. CO3I[E[HI/IC




YUEHHUS O CTPOCHUHU aTOMa

epruoIn4eckoil cuctemsl. JlabopaTopHbIE OTBITHI.
2. MoaenupoBanue nocrpoenus [lepuoanyeckoi
cuctemsl /[. 1. MenaeneeBa

MOJIeJIEH C BBIICJICHUEM CYILECTBEHHBIX XapaKTEPUCTUK 0OBEKTa U
[PEICTaBICHUEM UX B TIPOCTPAHCT- BEHHO-TPpaUueCKON MK 3HAKOBO-
CUMBOJIMYECKOU hopme

XuMu4ecKasi OpraHu3aLys
PKUBOW Y HEXKUBOH IIPUPOJIBI

XuMuyeckas OpraHu3aiys KUBOU U HEKUBOU
[IpUPOIbl. XMMUYECKUI COCTAB s11pa, MAHTUU U
3EMHOM KOpbl. XUMUYECKHE JIEMEHTHI B KJIIETKaX
PKUBBIX OPTaHU3MOB. Makpo-u MHUKPOIJIEMEHTHI.
JleMoHcTpanuu. Mozenb CTpOCHUSI 36MHOTO 111apa B
[MONIEPEUHOM pa3pese

XapakTeprucTUKa PO XUMUYECKUX JIEMEHTOB B )KMUBOW U HEKUBOM
[pupo/ie.

CocTaBiieHHe aHHOTAlLlUU K TEKCTY.

Omnpenenenue 1enu y4eOHON AEATEIBHOCTH C MOMOIIBIO YUUTENS U
CaMOCTOSITENILHO, TOMCK CPECTB €€ OCY

[IECTBJICHUS 110 TUIaHY, CBEPsIsi CBOU JCUCTBUS C LENbIO U TIPU
HEOOXO0JMMOCTH UCIPABIISS OLIMOKHU C MOMOIIBIO YUUTENS U
CaMOCTOSITEJILHO

Knaccudukanus XuMU4eCKUxX
peaKkuui o pa3InyHbIM
OCHOBAHUSAM

O6001IeHre CBEICHUN 0 XUMHYECKUX PEAKITHIX.
Kraccupukanus XUMHYECKUX PEaKIHA 10
Pa3IMYHBIM OCHOBAHHIM: COCTaBY U UHCITY
pearupyromux 1 o0pa3yromuxcs BeIECTB,
TerioBoMy 3G (exTy, HanpaBIECHUIO, H3MEHEHUIO
CTENEHEH OKUCIICHUS AIIEMEHTOB, 00Pa3yIOIINX pe-
arupymolire BenecTna, (hase, UCIoIb30BaHUIO
KaTaJIn3aTopa.

JlaGopaTopHBIE OMBITHI. 3. 3aMEIIECHUE KEITE30M MEIN
B pactBope cynbdara meau (1I)

OnpeneneHns NOHATUN «XUMHUYECKAsl PEAKIU», «peaKkLun
COCAMHEHUS», «PEAKIINU PA3TIOKEHHS», «PEaKIIUH 0OMEHA, «PEeaKInn
3aMEILLEHUS», «PEAKLUU HEUTPATU3ALUN», «IK30TEPMHUUECKNE PEAKLIUNY,
«OHIOTEPMHUUECKUE PEAKIIUNY, «OOpAaTUMBbIE PEAKIIUNY, «HEOOpaTUMbIE
pEaKUN», «OKACIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN,
«TOMOTEHHBIE PEAKLIUNY, «TE€TEPOrECHHBIE PEAKIIUN», «KATATUTUYECKHE
pPEaKIUN», «HEKaTAIUTUYECKUE PeaKu», «TeraoBoi s dext
XUMUYECKON peakumy». XapaKTepUCTHKAa XUMUYECKUX PEAKIUH 110
Pa3IMYHBIM [IPU3HAKAM.

CocTaBiieHHE MOJIEKYJIIPHBIX, MOJIHBIX U COKPALLEHHBIX HOHHBIX
YPAaBHEHUI PEAKLMM.

OnpeneneHne OKUCIUTENS U BOCCTAHOBUTES, OKUCIICHUS U
BOCCTaHOBJICHHS.

HabutoieHne 1 onucaHue peakiuii MeX 1y BeIleCTBaMU C IIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOT'O WJIM POAHOTO) SA3bIKA U A3bIKA XUMHH.
[Ipencrasnenue uapopmaruu no reMe «Kmaccuduxanus XUMAIECKUX
peakuuii» B Buje TabJulil, CXeM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npuMeHeHneM cpeacts U KT

[lonsiTHE O CKOpOCTH
XUMHYECKON peaKiuu

[ToHsITHE O CKOPOCTH XUMUYECKOU pEAKLIMH.
DaKTOpbI, BIUAIOIINAE HA CKOPOCTh XUMUYECKUX
peakiui.

JleMoHCTpanuu. 3aBUCUMOCTh CKOPOCTH XUMHYECKON
pPEaKUUH OT MPUPOBI PEArUPYIOLINX BEIIECTB.
3aBHCUMOCTh CKOPOCTH XMMUYECKOU PEAKIIUH OT
KOHILICHTPALlUU Pearupyrouux BelecTB. 3aBUCUMOCTb

CKOPOCTH XUMUYECKOH pe-

MozenpoBaHuE «KHUIALLETO CIOS». 8. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKLIUN OT TEMIIEPATYPBI PEArHPYIOLIUX BEIIECTB Ha
[puMepe

OnpeneneHne NOHIATHSI «CKOPOCTh XUMUYECKON peakiumy. OObsicHEeHNE
C MpHUBEIEHUEM ITPUMEPOB BIUSHUS HEKOTOPHIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKHUX peakuuil. Habmoienue u onucanue peakuii Mexay
BEIIECTBAMH C IIOMOLIbIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKa
U 3bIKA XMMUH.




AKIIMH OT IJIOIIAU CONIPUKOCHOBEHHMS pEarupyroImnx
BEIIECTB («KUISAIIUN CIOW»). 3aBUCUMOCTH CKOPOCTH
XUMUYECKON pEeakIMK OT TEMIIEPATYPhl pEarupyronmx
BerecTB. JlJaboparopHblie ONbITHL. 4. 3aBUCUMOCTD
CKOPOCTH XMMUYECKON PEAKLIUU OT IPUPOABI
pearupymouux BeIEeCTB Ha IPUMEPE B3aUMOAEHCTBUS
KHCJIOT C METaJJIaMU. 5. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PeaKuy OT KOHIIEHTPALIMHI
[pearupyrouux BEUIECTB Ha IPUMEPE B3aUMOIECHCTBUS
[IMHKA C COJISTHOM KUCJIOTOM pa3InuyHON
KOHLIEHTpaluuu. 6. 3aBUCUMOCTb CKOPOCTH
XMMHYECKON peaklMK OT IJIOLAAN COIPUKOCHOBEHUS
pearupyrouux BeuecTs.7. MoaenupoBanue
CKUTIAIIETO CI0s». 8. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peakl OT TEMIIEPATyphl pearupyrouux|
BELIECTB HA IPUMEPE B3aUMOAEHCTBHSI OKCHUA MEIU
(IT) ¢ pacTBOpOM CEpHOI KUCIOTHI Pa3IHYHOM
TeMIIePaTypbl

[IpoBeneHue ONbITOB, MOATBEPKAAIOIINX 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaKkiuy OT Pa3InYHbIX (PaKTOPOB

KaTtanuzaTopsl

Karanunzarops! u katanu3. UTHruOUTOpSI.
AHTHUOKCHJIAHTBHI.

JleMoHcTpanuu. 'oMOreHHbIN U reTepOTreHHBIN
KaTan3bl. DepMEHTATUBHBIN KaTaIus.
Vuru6uposanue. JlabopaTopHble ONBITHL. 9.
PasnoxeHne nmepokcuaa BOJAOPOIa C IOMOIIBIO
okcuaa mapranna (IV) u karanasel. 10. O6HapyxeHue
KaTaJla3bl B HEKOTOPBIX MUIIEBBIX MPOAyKTax. 11.
Hrn6rpoBaHne B3auMOECHCTBUS KUCIIOT C
METaJUIAMH YPOTPOIIMHOM

OmnpezneneHye NOHATHS «KaTaIu3aTop».

HabutoieHue 1 onucaHue peakiui MeX1y BEILECTBAMU C IIOMOIIBIO
€CTECTBEHHOTI'0 (PYCCKOT'O WJIM POAHOTO) A3bIKA U A3bIKA XUMHH.
[IpoBeieHuE OMBITOB, NOATBEPKAAIOIINX BIUSHUE KaTaM3aTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKIIUU

O0o00I1IeHre 1 CUCTEMaTH3 AU
3HaHUI 110 TeMe «BBeaeHue.
OO6m1ast XxapaKTepUCTHUKA
XUMHUYECKHUX DJIEMEHTOB U
XUMUYECKHUX peakuuid. [lepu-
OM4YeCKHii 3aKoH U Ilepuo-
MHYecKas CHCTeMa XUMHUYe-

[IpencraBnenue napopmanuu no reme «Breaenne. Oo6mas
XapaKTepI/ICTI/IKa XUMHUYCCKUX 3JICMCHTOB U XUMHNYCCKUX peaKHHﬁ.
[Teproauueckuii 3axkon u [lepuoanueckas cucteMa XUMHIECKIX
biemenToB J[. . MenaeneeBa» B Buje TaOIuIl, CXeM, OITIOPHOTO
KOHCIIEKTa, B TOM 4HcTe ¢ puMeHenneM cpencts UKT




ckux aaemenToB /l. 1.
MeHeneeBa

Kontposbnas Nel «BBenenue.
OOm1ast xapaKTepUCTHKA
XUMUYECKUX DJIEMEHTOB H
XUMUYECKUX peakuuid. [lepu-
OJIMYECKHI 3aKOH U
[Iepuonnueckas cucrema
XHUMHYECKHX dj1eMeHToB /I, 1.
MenneneeBay»

TEMA 1. METAJLJIBI (14)

Bek MenHbIN, OpPOH30BBIH,
PKEJIC3HBIN

MeTalinl B HCTOPUH YCIIOBCUCCTBA

BrrauciieHus Mo XuMHUYecKuM (popMyliaM B YpaBHEHHSIM PEaKIINH,
NPOTEKAMIIUX C YI4aCTHEM METAJUIOB M UX COCTUHCHH.

[Toa6op (c MOMOIIBIO YUUTEIS) CIIOBAPEH, IHITUKIIOTICAHH,
CIPABOYHHUKOB, DJICKTPOHHBIX JHCKOB U JIPYTUX UCTOYHHKOB
UH(OpPMAaLINU, HEOOXOAUMBIX ISl peIlIeHHsI YUeOHBIX 3a1ad.
ConocraBnenue nHpopManu, NOITy4eHHONU U3 Pa3IMYHbIX UCTOYHUKOB.
CocraBiieHre perieH3UH Ha TEKCT

[lonoxeHre 2JIIEMEHTOB-
MeTauioB B [lepuoanyeckon
cucteme /1. 1. MenzaeneeBa u
0COOEHHOCTH CTPOEHHUS UX
aToMOB. DU3NYECKHE CBOMCTBA
MeTasioB. CIIIaBbl

[Tonoxxenue metaiioB B [lepuoaudeckoii cucteme
xuMudeckux asemenToB . . Meneneena.
MeTannndeckasi KpUucTaindeckas perierka u
METaJUTNYeCKast XUMUYECKast CBS3b.

O6mue dpuznyeckue cBoiicTBa MeTaioB. CIuiaBbl, HX
cBoiicTBa 1 3HaueHue. Jlemonctpauuu. Odpa3sibl
CILIaBOB

OnpeneneHne NOHITUS «METAILIBDY.

CocTaBieHHUE XapaKTEPUCTUKU XUMMHUUYECKUX 3JIEMEH- TOB-METAJJIOB I10
MX TMOJOKEHUIO B [lepnoanyeckoil cucTeMe XUMHUYECKUX 3JIeMEHTOB /1.
1. MenneneeBa. XapakTepUCTUKA CTPOSHUS U OOIINX (PU3NIECKUX
CBOWCTB ITPOCTHIX BEIIECTB-METAILIOB.

OO0bsICHeHHE 3aBUCUMOCTH CBOMCTB (UJTU MpeICKa3aHne CBOMCTB)
XUMHYECKHUX 3JIEMEHTOB-METAJUIOB OT MoJIokeHUs B [leproanueckoit
cucTeMe XxuMuueckux siaemMeHToB . M. Menaeneena.

'Y cTaHOBJIEHNE MPUYUHHO-CIIEICTBEHHBIX CBA3€U MEXIAY CTPOCHUEM
aTOMa, XUMHUUYECKOH CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKU
METaJUIOB U UX COCTMHEHM, NX 00IMMHU (PU3NIECKUMU CBOWCTBAMHU

XMMHUYECKHE CBOUCTBA
METAJLJIOB

XUMHYeCKHe CBOMCTBA METAIIIOB KaK
BOCCTAHOBUTEIICH, a TAK)KE B CBETE UX TTOJIOKECHUS B
PIEKTPOXUMHUYECKOM Py HANPSIKEHUH METAJLIIOB.
JleMoHcTpanuu. BzanmoienicTBre METAIIOB C
HEMeTaJlJIaMH.

OrnpeneneHne MOHATUS «Psii AKTUBHOCTU METAJNIOBY». XapaKTEepPUCTHKA
XUMUYECKUX CBOMCTB MPOCTHIX Be- MECTB-MeTAI0B. OOBICHEHNE
3aBUCUMOCTH CBOMCTB (WJIM MPEICKa3aHUE CBOMCTB) XUMHUECKUX
PJIEMEHTOB-METAJIOB OT MoJIokeHus B [leproanyueckoil cucreme
XUMHYECKUX 31eMeHTOB J[. 1. MeHaeneena.

CocTraBiieHrE MOJIEKYJIIPHBIX YPABHEHUN PEaklUi, Xa-




JlaGoparopHbie onbIThl. 12. B3anmopeiicteue
[PAcTBOPOB KHUCJOT U COJIEH C METauIaMHu

PAKTEPU3YIOIINX XUMUYECKHAE CBOMCTBA METAIIIOB U UX COCAUHEHUMN:
DIIEKTPOHHBIX YPABHEHHUH ITPOLIECCOB OKKC- JICHUA-BOCCTAHOBJICHMS;
YPaBHEHUU IEKTPOJIUTUYECKON NUCCOLUALIMN; MOJIEKYIISIPHBIX, IIOJIHBIX
1 COKPALICHHBIX HOHHBIX YPABHEHUH PEAKLUI C y4acTUEM
DIIEKTPOJIUTOB.

Y cTaHOBJIEHUE IPUYMHHO-CIICICTBEHHBIX CBSI3E€U MEXKy CTPOCHUEM
ATOMa, XUMUYECKON CBS3bI0, TUIIOM KPUCTAJUIMYECKOUN PELIETKH
METAJIJIOB U UX COCIMHEHUHN, UX XUMUYECKUMHU CBOMCTBAMH.
HaGmroneHre 1 onucanue XUMUUECKOro SKcrepuMeHnTa. IIpencraBienue
MH(pOpPMALIUU B BUJIE TaOJIUL], CXEM, OIIOPHOI'O KOHCIIEKTa, B TOM YHCIIE C
npuMeHeHueM cpeacts M KT

Mertasuiel B ipupoje. Oomme
CTIIOCOOBI UX TOTYYCHUS

MeTtasbl B ipupoie. O0miue crmocoOb! MX MOTYICHHS.
JlabGopaTopHble onbIThl. 13. O3HaKOMIIEHHE C
pynamu xenesa. 14. OkpamivBaHue MIaMeHu COJISIMU
[[EJIOYHBIX METAIIOB

CocTtaBiieHHE MOJICKYIISIPHBIX YPaBHEHHH PEAKIHA U SJICKTPOHHBIX
YpaBHEHUI MTPOIECCOB OKUCIICHHUSI-BOCCTAHOBIICHUS, XapaKTEPHU3YIOIINX
CIOCOOBI TIOJYYCHHUST METAJIIIOB.

[Toa6op (c MOMOIIBIO YUUTEIS) CIIOBAPEH, IHITUKIIOTICAMH,
CIIPAaBOYHHUKOB, DJIEKTPOHHBIX TUCKOB U JIDYTHX HCTOYHHKOB
UH(OpPMAaLNU, HEOOXOAUMBIX ISl peIIeHHsI YUeOHBIX 3ajad.
ConocraBnenue nH(GpoOpMaK, TOTyYEHHOW U3 Pa3IMYHBIX UCTOYHUKOB

IlonsTue o KOPPO31UH MCTAJLIIOB

Koppo3ust MeTamuioB u crnocoObl 60psObI ¢ HEl

OHpe,Z[eJ'IeHI/IH MOHSITHHN CKKOPPO3UA», KXUMHNUYCCKAA KOPPO3UI»,
(QJICKTPOXUMHUYCCKAs KOPPO3IUA».

I/IHHIOCTpaI_II/IH MOHSATHH (KKOPPO3UA», KXUMHYCCKAA KOPPO3UI»,
(QJICKTPOXUMHNYECCKAs KOPPO3UA» NPpUMEPaMHU ITPOIECCOB,
[IPOUCXOAAIHNX C PA3JIMYHBIMU METAJIJIAMH. XapaKTepI/ICTI/IKa CII0CO00B
3AIIWUTHEI MCTAJUIOB OT KOPPO3HUN

OO11ast xapaKTepUCTHKA dJ1e-
MeHTOB |A rpymnmsbl.
CoennHeHNs MIEOYHBIX Me-
TaJlJIOB

OO611ast XapaKTepUCTHKA MIETOYHBIX METAJIJIOB.
MeTaisl B ipupoje. OO01ire crnocoObl UX MOMTyYeHUsI.
Ctpoenue atomoB. lllenounsie MeTamIbl — MPOCTHIE
BelllecTBa. BaxkHeillre coequHeHns EI0YHbIX
METaJUIOB — OKCHJIBI, THAPOKCHUIBI M COJTU (XJIOPHUIBI,
KapOOHATHI, CyIb(aThl, HUTPAThl), UX CBOMCTBA U
[MPUMEHEHHE B HAPOJAHOM Xo3sicTBe. KanuitHele
ynoopenus. Jlemonctparuu. OOpasiisl MIETOYHBIX U
[EJI0YHO3EMEIIBHBIX METAJUIOB. B3anmoericteue
HATpUsl, JINTUS C BOAON. B3auMoaerncTBrue HaTpusi C

KHCJIOPOJOM

OrnpeenieHne MOHATUS «IIeJI0YHbIE MeTauibl». CocTaBiIeHUE
XapaKTEPUCTUKH IIEJIOYHBIX METAJUIOB MO UX MOJIOKEHHUIO B
[Iepuoanueckoit cucreme Xumuueckux 3seMmeHToB 1. 1. Menneneena.
XapakTepucTHKa CTPOSHUS U OOIINX (PU3HMUECKUX U XUMUYECKUX
CBOMCTB IIEIOYHBIX METAJNIOB. XapaKTePUCTHKA (PUINYECKUX U
XUMHYECKUX CBOMCTB OKCUAOB U THAPOKCUIOB HIETOUYHBIX METAIIJIOB.
OO0bsICHeHHE 3aBUCUMOCTH CBOMCTB (UJTU MpeICKa3aHne CBOMCTB)
[EJTOYHBIX METAJIJIOB OT MOJI0KeHUs B [leprnoandeckoit cucreme
XUMHYECKUX 3eMeHTOB J[. 1. MeHaeneena.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUN PEAKIIMM, XapaKTEPU3YIOIIUX
XUMHYECKHE CBOMCTBA IIEIOYHBIX METAJIJIOB U MX COCTUHEHUI:

DJICKTPOHHBIX ypaBHeHI/Iﬁ IMponCcCCOB OKHUCIICHU -




BOCCTAHOBJICHUST; YPABHEHUH DJIEKTPOJIUTUYECKON TUCCOLMALINY;
MOJIEKYJISIPHBIX, TTOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUN peaKkIuii C
Y4aCTHEM JJIEKTPOJIUTOB.

Y cTaHOBJIEHUE IPUYMHHO-CIICJICTBEHHBIX CBSI3€H MEX]y CTPOCHUEM
aTOMa, XUMUYECKON CBSI3bI0, TUIIOM KPUCTAJUIMYECKON pEelIeTKH
LIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN, UX XUMHUUECKUMHU CBOMCTBaMH.
Boruricienus 1o XuMHYeCKUM (OpMyJiaM U ypaBHEHUSIM PeaKiuii,
[IPOTEKAIOIINX C YYaCTUEM ILIEJIOYHBIX METAJUIOB U UX COEIMHEHUN

[[le10oyHO3EMEIBHBIC METAIbI.
CoequHeHNs IET0UYHO-
3eMeIbHBIX

OO01as xapaKTepuCTHUKa SJIEMEHTOB TJIaBHOM
noarpynns! Il rpynmnsl. CTpoeHue aToMoB.
[[{er0uHO3EeMENIbHBIE METAIIIBI — IIPOCTHIE BEIIECTBA.
BaxuHelme COeIMHEHUS LETOYHO3EMEIIbHBIX
METAJIJIOB — OKCHUIbI, TUIPOKCH]IBI U COJU (XJIOPHIBI,
KapOOHATHI, HUTPATHI, CyIb(aTsl, pocdarsr), NX
CBOMCTBA U IPUMEHEHNE B HAPOJIHOM XO35HCTBE.
JleMoHcTpanuu. BzauMonecTBue Kaaplus ¢ BOJOM.
B3anmMozeiicTBre MarHusi ¢ KUCIOPOIOM.
JlaGopaTopHble onbIThI. 15. Bzaumoneiicteue
KaJbLMs ¢ BooM. 16. [lonyuenue rugpokcuaa
KQJIBLIVS U UCCIIEJOBAHUE €TI0 CBOMCTB

OnpeneneHne NOHATUS «IIEJIOYHO3EMENbHbIE MeTalIby. CocTaBieHue
XapaKTEPUCTUKH IIEIIOYHO3EMEIBHBIX METAUIOB 10 UX MOJIOKEHUIO B
Ilepuonuueckoii cucreme xumuueckux ssemenToB J[. . Meneneena.
XapakTepuCTUKA CTPOSHUS U OOIMNX PU3NICCKUX U XUMHUECKUX
CBOMCTB IIEJIOYHO3EMENIbHBIX METAJIJIOB. XapaKTePUCTHUKA (PU3NUECKUX H
XUMHYECKUX CBOMCTB OKCUAOB U THAPOKCUIOB HIETOUYHO3EMEBbHBIX
MeTauioB. O0bsICHEHNE 3aBUCUMOCTH CBOMCTB (MUIH MpECKa3aHue
CBOMCTB) IICIIOYHO3EMEIBHBIX METAJIJIOB OT TOJIOKEHHUS B
Ilepuoauueckoii cucreme xumMuueckux anmemeHToB 1. . Meneneena.
CocTaBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH peaklUii, XapaKTepHU3yIOILUX
XHMHYCSCKHE CBOMCTBA MIEJI0YHO3EMEIbHBIX METAJIJIOB M UX COCIUHEHMI:
PJIEKTPOHHBIX YPABHEHHI IIPOLIECCOB OKUCIICHUSA-BOCCTAHOBJIECHHUS;
YPaBHEHUH AJIEKTPOIUTUYECKON TUCCOLUALIUN; MOJIEKYIISIPHBIX, ITOJTHBIX
1 COKpAICHHBIX HOHHBIX YPABHEHUH PEaKIUi C y4aCTHEM
PIIEKTPOJIUTOB.

'Y cTaHOBJIEHNE MPUYUHHO-CIICICTBEHHBIX CBA3€U MEXIY CTPOCHUEM
aTOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKU
[ICJI0YHO3EMEIBHEIX METAIUIOB B UX COCAUHEHUN, X XUMHUUCCKUMHU
cBoiicTBamu. HabmoieHne 1 onucaHne XuMUIECKOro SKCIIEPUMEHTA.
Brraucienus mo xumMuueckum GopmysiaM U YPaBHEHHSIM PEAKIUi,
[IPOTEKAIOIIUX C YYACTUEM LIETOYHO3EMEIIbHBIX METAJIOB U UX
COCTUHCHHI

AIIOMUHHUI U €TO COCOAUHCHUA

CrtpoeHue aToMa, GU3NYECKUE U XUMUYECKHE
CBOMCTBA aJIFOMHUHMS KaK IIPOCTOr0 BEIIECTBA.
CoenuHeHus aTtOMUHNS — OKCUJ M TUIPOKCUM, UX
am@oTepHbIi XapakTep. BaxkHeiie conu aito-
MuHMS. [I[puMeHeHne ATFOMUHUS U €r0

CocTaBieHre XapaKTEPUCTUKHU ATFOMUHUSA 110 €r0 MOJIOKEHHIO B
[leproanueckoit cucreme XumMuiyeckux 3seMmeHToB 1. 1. Menneneena.
XapakTepucTrUKa CTpOeHUs, GU3UIECKUX U XUMHUECKIX CBOWCTB
QTIOMHHUS.

XapakTteprcTruka GU3HIECKUX U XUMUYECKUX CBOMCTB OKCHJIA U




COCTUHEHU.
JlaGoparopHbie onbIThL. 17. [lomyueHnue ruapokcuaa
ATIOMHHHS ¥ UCCIIEIOBaHHE €0 CBOMCTB

TUIPOKCUA ATFOMUHUS.
OOBsicCHEHNE 3aBUCUMOCTH CBOMCTB (MUIH MpeICKa3aHUue CBOMCTB)
QIIOMHHMS OT N0J0KeHus B [lepuonnueckoil cucreme XuMHYECKUX
hiaemenToB 1. 1. MenaeneeBa.

CocTraBiieHHE MOJIEKYJIIPHBIX YPAaBHEHUH pPEeaKLIUN, XapaKTEPU3yIOILNUX
XMMHYECKHE CBOMCTBA AIIOMUHUSA U €70 COCAMHEHNMN: AIEKTPOHHBIX
YPaBHEHUH IIPOLIECCOB OKHUCIICHUSI- BOCCTAHOBIICHUS; YPABHEHUI
PIIEKTPOJIMTUYECKON JUCCOLMALUH; MOJIEKYJISIPHBIX, ITOJIHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUM PEAKIUI C Y4aCTUEM DJIEKTPOJIUTOB.
Y cTaHOBJIEHUE IPUYMHHO-CIICICTBEHHBIX CBS3EU MEXKy CTPOCHUEM
ATOMa, XUMUYECKOMN CBS3bI0, TUIIOM KPUCTAJUIMYECKOUN PELIETKH
QIIOMHHMS U €r0 COCIUHEHUH, €r0 XMMUYECKUMH CBOMCTBAMM.
HabutoieHne 1 onucaHue XMMHYECKOI 0 SKCIIEpUMEHTa. Briuuciienus no
XUMHUYECKUM (hOpMyJIaM U ypaBHEHHUSIM peakLuil, IPOTEKarOIIUX ¢
Y4aCTHEM AJIFOMUHUS U €r0 COEAMHEHUN

Keme3o u ero COCANHCHUA

Ctpoenue aToma, (pU3NYECKHe U XUMUYECKUE
CBOMCTBA KeJe3a Kak IPOCTOro BEIECTBA.
[enernueckue psasl Fe?t n Fe¥*. Baxueiimme comn
bKele3a. 3HaAUCHME JKeJle3a U €ro COeAMHeHUH JUIs
[IPUPOJBI U HAPOJHOT'O XO35MCTBA.

JlemoHCTpanuu. B3anMonencTere MeTamioB ¢
HemeTaamu. [lonydenue rupokcuaos xenesa (1) u
(III). JTaGopaTopHsbie onbITHL. 18. Bzaumoneiicraue
bKelle3a ¢ cosiHOM kucioToi. 19. Ilonyuenne
runpokcuioB xenesa (I1) u (1) u nuzyyenne nx
CBOMCTB

CocTaBiieHHE XapaKTEPUCTUKHU Keje3a M0 ero MOJ0KEHHIO B
[Iepnonnueckoi cucreme xuMuueckux anemeHToB J[. M. Menzeneesa.
XapakTepucTUKa CTpOeHUs, PU3NIECKUX U XUMUYECKUX CBOHCTB
Kenesa.

XapakTeprucTuka GU3NUEeCKUX U XUMUYECKHX CBOMCTB OKCUIOB U
TUAPOKCHJIOB XKele3a.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB (MM Ipeicka3aHue CBOMCTB) JKene3a
oT noJioxkeHus B [lepuoanyueckoil cucteMe XuMu4ecKux 3meMeHToB J1. H.
MenneneeBa. CocTaBleHUE MOJIEKYJIIPHBIX YPaBHEHUHN peakLnid,
XapaKTEPU3YIOLIUX XUMHAUYECKHE CBOMCTBA JKeJle3a U €r0 COCINHECHMI:
DIICKTPOHHBIX YPABHEHU IIPOLECCOB OKUCICHUA-BOCCTAHOBIICHUS;
YPaBHEHUH AIEKTPOJUTUYECKON TUCCOLUALINN; MOJIEKYIISIPHBIX, IIOJTHBIX
W COKpAIICHHBIX HOHHBIX YPAaBHEHHUH PEAKLUI C y4aCTHEM
PIIEKTPOJIUTOB.

Y cTaHOBIIEHUE TPUYMHHO-CIIEICTBEHHBIX CBA3EH MEXIY CTPOCHUEM
aTOMa, XUMHUUYECKON CBSI3bI0, TUIIOM KPHUCTAJUIMYECKOM PELIETKH Keme3a
U €ro COCAMHEHUH, €r0 XMMUYECKUMHU CBOKMCTBAMM.

HaburoieHne 1 onucaHre XMMHYECKOro SKCIepuMenTa. Beruucienus no
XUMHUYECKHM (hopMyJiaM U ypaBHEHUSIM peakiuil, IpOTEeKaroIuX ¢
Y4aCTHEM JKeJIe3a U €ro COeIMHEHMI

O000I1IIEHNE 3HAHUM TT0 TEME

Boruriciienus 1o XuMHYeCKUM (OpMyJaM U ypaBHEHUSIM PeaKiiuii,




«MeTabl»

[IPOTEKAOIINX C Y4aCTUEM METAJUIOB U UX coenuHeHui. [Ipeacrasnenue
nH(popManuu 1o TeMe «MeTauibl» B BUJIE TaOJIUL, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMmeHenuem cpencts M KT.

[loHrMaHMe IPUYMH CBOETO HEYyCIeXa U HaX0XKJIEHHE ClIOCO0O0B BbIX0/1a
13 3TON CUTyallMU

KonTposbHas
paboTtaNe2«MeTauibi»

TEMA 2. IPAKTHKYM 1. «CBOMCTBA METAJLJIOB 1 UX COEJUHEHUM» (2)

Pemenne SKCIICPUMCHTAJIBHBIX
3aa4 Ha paCliO3HaBaHUC U
T[OJIYUYCHHC COCJIMHECHU I
MCTaJlJIOB

Pemenne skcriepuMeHTAIbHBIX 33724 Ha
pacro3HaBaHHE U MIOJIyYE€HUE COSMHEHUI METAIIIOB

JKCIIepUMEHTAILHOE HCCIICIOBAHUE CBOWCTB METAJIJIOB M UX
COCTMHEHUH, PelIeHUE IKCIIEPUMEHTAIILHBIX 337124 10 TeMe «MeTasuibiy.
Pabota ¢ 1abopatopHbIM 000PYJOBAHUEM M HArpeBaTEIbHBIMH
nprOOpaMy B COOTBETCTBHH C TIPABHIIAMHU TEXHUKH O€30MaCHOCTH.
HaoOiroeHre CBOMCTB METAJIOB M MX COESIMHEHUI U SIBJIEHUM,
MPOUCXOSIINX C HUMHU.

OrnrcaHne XUMHUYECKOTO AKCIICPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MITU POJTHOTO) SI3bIKA M SI3bIKA XUMUH.

dopmynupoBaHKe BEIBOJOB IO PE3yJIbTaTaM MPOBEICHHOTO
DKCIICPUMEHTA.

Omnpenenenue (MCxoas U3 yueOHOM 3a/1a4) HEOOXOIUMOCTH
WCTIOJTb30BaHUs HAOJIOICHHSI HITH SKCTICPUMEHTA

TEMA 3. HEMETAJLJIBI (25)



OO6m1ast xapaKTepUCTHKA
HCMCETAJIJIOB

OO6m1ast XxapakTepruCTHKA HEMETAIIOB: TTOJIOKEHUE B
[leproanuecKoi CUCTEME XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, 0COOCHHOCTH CTPOEHUST aTOMOB,
hieKkTpooTpulaTebHOCTh (D0) Kak Mepa
CHEMETAITMYHOCTIY, psig D0. Kpucramimueckoe
CTPOEHHE HEMETAJUIOB — IPOCTHIX BEIIECTB.
AJsmoTponusi. Pu3ndecKue CBOMCTBa HEMETAIJIOB.
OTHOCHUTENBLHOCTD TOHATHH «METAILII» U

«HEMETaJ»

OrnpeaenieHns MOHITHN «HEMETAJUIbI», «TaJIOT€HbDY, «aJUIOTPOITHBIE
BUIOU3MEHCHHU .

XapakTepucTuKa XUMHYECKUX 3JIEMEHTOB-HEMETAIOB: CTPOCHHUE,
(bu3nveckre cBoicTBa HeMeTaIoB. COCTaBJICHHE Ha3BaHUN COCTMHCHHMA
HEMeTauIoB 1o (popmyiie u ux Gpopmyin no HazBaHHO. OObICHEHHE
3aBUCHMOCTH CBOMCTB (MJIH MPECKAa3bIBAHUE CBONCTB) XMMHUYECKUX
PJIEMEHTOB-HEMETAILIOB OT Mojoxkenus B [leproauyeckoit cucrteme
xuMudeckux djemMenToB 1. Y. MenaeneeBa. Y cTaHOBJICHHE
[IPUYNHHO-CIICACTBEHHBIX CBS3EH MEXK/y CTPOSHHUEM aTOMa, XUMHYECKOM
CBSI3b10, TUTIOM KPUCTAJUTMYECKOM PEIICTKH HEMETaUIOB U UX
COeAMHEHUH, X (PU3NYECKUMHU CBOWCTBAMH.

B nuanore ¢ yunteneM BeIpabOTKa KPUTEPUEB OIIEHKH M OIIPEICIICHHUE
CTENEHHU YCICIIHOCTH BHITIOJIHEHUS CBOCH pabOThI M pabOThI BCEX,
WCXO/JIS U3 UMEIOIIUXCS KPUTEPHEB, COBEPIIICHCTBOBAHUE KPUTEPUECB
OIICHKH U UX HCIOJIL30BAHMUE B XOJIC OLICHKH 1 CAMOOICHKH

OO01111e XUMHUYECKHE CBOMCTBA
HeMeTaioB. Hemerams: B
[IPUPOJIC U CIIOCOOBI X
[MOJTydCHUS

O6H_II/IG XUMHUYECKHE CBONCTBA HEMETAJIJIOB

XapaKkTepuCcTUKa XUMHUYECKUX HIEMEHTOB-HEMETAIJIOB: CTPOCHHE,
(u3nueckue cBoiicTBa HeMeTauoB. CocTaBiIeHHE Ha3BaHUI COeTMHEHUH
HEeMEeTaJJIOB 10 (hopMmyie u ux Gopmyi o HazBanuto. CocTaBieHne
MOJICKYJISIPHBIX YPaBHEHUH PeakLUii, XapaKTePU3YIOIINX XUMUYECKUE
CBOMCTBA HEMETAJJIOB U MX COCAMHEHUH, JIEKTPOHHBIX YPaBHEHUIN
MPOLIECCOB OKUCIICHHUSI- BOCCTAHOBIICHHSI.

Y cTaHOBIIEHUE IPHYUHHO-CIIEICTBEHHBIX CBS3EH MEXKIY CTPOSHUEM
aToMa, XMMUYECKOH CBSI3bI0, TUIIOM KPUCTANTNYECKOM peIeTKH
HEMETAJJIOB U MX COSAMHEHUH, UX XUMUYECKIMHU CBOHCTBAMH.
BrInonHeHue pacyeToB 0 XMMUYECKUM (OpMYJIaM U YpaBHEHUSIM
[peaKIyii, MPOTEKAIONINX C YYaCTHEM HEMETAIJIOB U MX COSAMHEHUH

Bonopon

[Tonoxxenue Bomopoaa B [lepuoauueckoil cucreme
xuMudeckux asemenToB J[. . Meneneena.
CrpoeHue aToma U MOJeKyJbl. Du3nyeckue u
XUMUYECKHUE CBOMCTBA BOJIOPO/IA, €T0 TOJYYCHHE U
[IPUMEHEHUE.

JlaGopaTtopusbie onbIThl. 20. [Tonyuenue u
pacro3HaBaHue BOJOPO/Ia

XapakTepuCTHKa BOJOPOJa: CTPOCHHE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA, OJIy4eHHe U mpuMeHeHue. CocTaBieHIE HA3BaHUI
coeMHEHU Bogopoa o ¢popmyse U ux GopMy M0 Ha3BaHMIO.
OObsiCHEHNE 3aBUCUMOCTH CBOMCTB (MJIU MPECKAa3bIBAHUE CBOWCTB)
BOJIOPOZA OT MOJ0XkeHus B [lepuonnueckoil cucreMe XUMHYECKUX
pnemenToB J[. . MenaeneeBa. CocTaBieHUE MOJEKYISPHBIX YPABHEHUI
peakiuii, XapakTEpPU3YIOIUX XUMUYECKHE CBOMCTBA BOJOPO/A,
PIIEKTPOHHBIX YPAaBHEHHH MTPOLIECCOB OKUCIEHUS - BOCCTAHOBIICHUS;
MOJIEKYJISIPHBIX, ITOJTHBIX ¥ COKPAILlEHHBIX MOHHBIX YPABHEHUI pPEaKLInii C
y4acCTHEM BJIEKTPOJIUTOB. Y CTAHOBJICHHE




[IPUYMHHO-CIICACTBEHHBIX CBA3EH MEKy CTPOCHUEM aTOMAa, XUMUYECKOU
CBSI3bI0, TUTIOM KPUCTAJUTMUECKOM PEIIETKH BOAOPOA, €ro (PU3NIECKUMHU
1 XUMHUYECKHUMHU CBOMCTBAMH.

Habutoienue u onucaHne XUMUYECKOr0 HKCIIEPUMEHTA T0
pacro3HaBaHUIO BOJIOPO/A.

BrlinonHeHue pacyeToB M0 XMMHUYECKUM (popMyraM U ypaBHEHUSIM
peaKLHnii, MPOTEKAIIIMX C Y4aCTUEM BOJOPOAA U €r0 COCTUHEHUN

Bona Crtpoenune Momekyibl. BogopoaHas XxumMuueckast XapakTepucTuKa BOJAbl: COCTaB, GU3MUECKHE U XUMUYECKUE CBONCTBA,
cBs13b. DU3HYECKHE CBOWCTBA BOIbl. AHOMAJHH HaXO0XXJCHHUE B IpUpoje U npuMeHenne. CocTaBIeHne MOJICKYISIPHBIX
CBOMCTB BOJBL. [ uapoduinbHbIe U THAPOGOOHEIE YpaBHEHUH peaKiuii, XapaKTepU3yIoIIUX XUMHUUECKHUE CBOICTBA BOJIbI,
BelIecTBa. XMMUYECKUE CBOMCTBA BOJIBI. KpyroBOpOT PICKTPOHHBIX YPaBHEHUI MPOLIECCOB OKHCIICHUS- BOCCTAHOBJICHUSI.
BOJBI B IpupoJie. BomoouncTka. Aspariusi BOJIbI. Y cTaHOBNIEHUE PUYNHHO-CIICICTBEHHBIX CBSI3EH MEXy XUMHUYECKON
beIToBBIC QMIIBTPBI. MUHEpaIbHBIC BOIBI. CBSI3bI0, THIIOM KPUCTAJUTMYECKON PEIICTKH BOJIBI, €€ PU3NICCKUMU U
JlucTHIUTHpOBaHHAS BOJIA, €€ TIOyYeHUE H XMMHYECKHMHU CBOMCTBaMH. BhIMoIHEHNE pacyeToB M0 XUMUYECKUM
npuMeHeHue. JlabopaTtopHbie ONBITHL. 21. (dhopMyJiaM U ypaBHEHUSM PEaKIIHiA, TPOTEKAIONIUX C Y4ACTHEM BOJIBI
VccemoBaHue MOBEPXHOCTHOTO HATSKCHUS BOIBI.
22. PacTBOpeHHE NiepMaHTraHaTa Kajusl WIH MEJIHOTO
Kyropoca B BOJIE.
23. I'maparanust 00e3BOxKeHHOT0 cyibdaTta meau (11).
24. I3rotoBieHue rUICOBOTO OTeyarka. 25.
O3HaKOMJICHHE C KOJUIEKIIUEH OBITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHHE C COCTABOM MUHEPAJIbHOMN BOJIbI

["anmoreHsl OO011as XxapaKTepUCTHUKA TAIOTEHOB: CTPOCHHE

AQTOMOB; TIPOCTBIC BEIIECTBA U OCHOBHBIC COCTMHCHUS
raJioreHoB, UX CBoiicTBa. KpaTkue cBeieHus o Xjiope,
opome, dhrope u noxe. [I[puMeHeHne raJoreHoB U ux
COCTMHEHHI B HAPOJTHOM XO3STHCTBE.

JlemoncTpanuu. OOpasiibl TaIOT€HOB — MPOCTHIX
BeliecTB. B3anuMoielicTBHE TaTOTeHOB ¢ HATPUEM,
QTFOMIHIEM. BBITECHEHHE XJIOpOM OpoMa WiTh Hojaa
13 paCTBOPOB UX COJIEH

XapakTepruCcTUKa raJIOTeHOB: CTPOEHHE, (PU3HMUECKUE U XUMUYECKUE
CBOMCTBA, OJIy4eHHE U npuMeHeHue. CocTaBieHHEe Ha3BAHUM
COEIMHEHUI rajoreHoB 1o (Gopmyse U ux GopmyJ Mo Ha3BAHUIO.
OObsCHEHHE 3aBUCUMOCTH CBOMCTB (MJTU MPECKa3bIBAHUE CBOWCTB)
rajoreHoB OT MOJIOkKeHUA B [lepuoandeckoi cucTeMe XuMHYECKUX
hnemenToB J[. . MenaeneeBa. CocTaBieHUE MOJIEKYJISIPHBIX YPaBHEHUI
pEaKnii, XapaKTEPUIYIOIINX XUMUYECKHE CBOMCTBA raJIOT€HOB,
PJIEKTPOHHBIX YPABHEHUM IIPOLIECCOB OKUCIIEHUS- BOCCTAHOBJIEHUS.
'Y cTaHOBJIEHNE MPUYUHHO-CIIEICTBEHHBIX CBA3€ MEXIY CTPOCHUEM
aTOMa, XUMHUUYECKOM CBSI3bI0, TUIIOM KPUCTAJIIMYECKON PEILIETKU
TaJIOTEHOB, €T0 (PU3HUYECKUMHU U XUMHUYECKUMHU CBOMCTBAMH.
BrinonHeHne pacyeToB M0 XUMHUYECKUM (popMyrnaM U ypaBHEHUSIM
[peaKIuil, MPOTEKAIIMX C y4aCTHEM TaJIOT€HOB

COCI[I/IHCHI/ISI rajJorc¢HoB

OCHOBHBIC COCOAMHCHUS IaJIOTCHOB:

XapaKTepI/ICTI/IKa CO€IUHEHUH raJoreHOB; COCTaB, (1)I/I3I/IquKI/IC n




raJloreHOBOIOPO/IbI, COJIH FaJIOr€HOBOIOPOIHBIX
KHCJIOT.

JlemoncTpanuu. OOpa3ibl IPUPOAHBIX COCTUHEHUN
XJI0pa.

JlaGopaTopHbie onbIThL. 27. KauecTBeHHas peakius Ha|
raJoreHUI-UOHbI

XUMHUYCCKUEC CBOfICTBa, MOJIY4YCHHUC U IPUMCHCHUC.

CocraBiieHre Ha3BaHWN COCTMHEHHUH TaJIOTEHOB 110 (OPMYJIe U UX
(hopMyII IO Ha3BaHHUIO.

CocTraBiieHre MOJIEKYJIIPHBIX YPaBHEHUI peaklnuid, XapaKTepU3yIOIINX
XUMHUYECKHE CBOMCTBA COGI[I/IHCHI/Iﬁ raJIOor¢HOB, 3JICKTPOHHBIX
YpaBHEHU MPOIECCOB OKUCICHUSI-BOCCTAHOBIICHUS; ypaBHEHU N
BHCKTPOHHTH‘ICCKOﬁ Aucconuanu; MOJICKYJIAPHBIX, IMTOJHBIX U
COKpAIIECHHBIX MOHHBIX YPaBHEHUI peakluil ¢ y4acTUEM AJIEKTPOJIUTOB.
'Y cTaHOBIICHUE MPUIUHHO-CIICACTBCHHBIX cBsI3el MCKOY XUMHYECKOU
CBSI3bI0, TUTIOM KPUCTAJUIMYECKOM PEIIeTKH COSAMHEHUI TaJlOTeHOB, UX
(1)I/ISI/II-I€CKI/IMI/I 1 XUMUYECKUMU CBOMCTBAMHU.

Habmroienre u onucaHue XUMUIECKOr0 HKCIIEPUMEHTa T0
[pacro3HaBaHUIO XJIOPUA-, OpOMHUI-, HOIUI-UOHOB. BrinonHeHue
pPacyeToB M0 XUMUYECKUM (opMyliaM U YPaBHEHUSIM PEaKIIUid,
MPOTEKAIOIUX C YJACTHEM COCIMHEHUI rajJoreHOB

Kucnopon

CtpoeHue aTomMa U aJuIoTPOIHMS KUCIOPOAa; CBOMCTBA
11 IPUMEHEHHUE €0 AJUIOTPOITHBIX MOIU(UKALIUHI.
JlaGoparopubie onbIThl. 28. [lomyuenue u
pacro3HaBaHUE KUCI0pOAa

XapakTepuCTHKa KUCIIOPOJa: CTPOEHHE, AJUIOTPONHUs, GU3UUECKUE U
XUMUYECKHE CBOKCTBA, ITOJIyYEHNE U IPUMEHEHUE AJLIOTPOIHBIX

Mo udukanuii. CoctaBieHne Ha3BaHUNA COEAMHEHUH KHCI0poa Mo
dhopmyite u X HOPMYII IO Ha3BAHUIO.

OOBsicHEHHE 3aBUCMOCTH CBOMCTB (MJIM MTPEICKa3bIBAHNE CBOMCTB)
KUCI0poJa OT NoJIoKeHus B [lepronueckoil cucteMe XUMHUYECKHX
hnemeHToB . 1. MenneneeBa. CocTaBiieHnE MOJIEKYJISIPHBIX YpaBHEHUI
[peaKIuil, XapaKTepU3YIOINUX XUMUYECKHE CBOMCTBA KMCIIOPO/A,
DJIEKTPOHHBIX YPAaBHEHUM IIPOLECCOB OKUCIICHHS - BOCCTAHOBIICHHUS.
Y cTaHOBIIEHNE TPUYMHHO-CIIEICTBEHHBIX CBA3EH MEXIY CTPOCHUEM
aTOMa, XUMHUYECKOU CBA3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKH
KHCIIOPO/1a, €ro PU3NYECKUMU U XUMUYECKHUMH CBONCTBAaMHU.
BrInonHeHue pacyeToB 0 XMMUYECKUM (OopMysIaM U YpaBHEHUSAM

[peakiuii, NpOTEKAIOUINX C y4acTHEM KHCI0po/ia




Cepa, ee ¢pusznueckue u
XHMHUYECKHE CBOMCTBA

CtpoeHne aTomMa U aJuIOTPOIUS CEPbl; CBOMCTBA U
[pUMEHEHHE POMOUYECKOH cephl.

JleMoHcTpanuu. BzanmoieicTBUe cepbl ¢ METAIIIIAMH,
BOZOPOJIOM U KHCTIOPOIoM. JIabopaTOpHBIC ONBITHI.
29. 'openue cepbl Ha BO3AYXE U B KUCIOPOJIE

XapaKkTepUCTUKA CEPBl: CTPOCHUE, aJIIOTPONHS, (prusnueckue u
XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U IIPUMEHEHUE.

CocraBieHne Ha3BaHHUM COSMHEHUH cepbl 10 hopMyIie U UX GopMyII IO
Ha3BAHUIO.

OOBsicHEeHHE 3aBUCIMOCTH CBOWMCTB (MJIH MPEICKA3bIBAHNE CBOHCTB)
CEpBbI OT NOJIOKEHUS B [lepronnueckoil cucteMe XMMUYECKHUX 2JIEMEHTOB
/1. 1. Menneneena.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH PEaKIUH, XapaKTEPU3YIOIINX
XUMUYECKHE CBOMCTBA CEPBI, JIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB
OKHCJICHUS- | BOCCTAHOBJICHUS.

Y cTaHOBJIEHUE IPUYMHHO-CIICJICTBEHHBIX CBSI3€H MEX]y CTPOCHUEM
ATOMa, XUMUYECKOH CBSI3bI0, TUIIOM KPUCTAJUNINYECKOU PELIETKH CEPBI, €€
(U3NIECKUMU ¥ XUMUYECKIMH CBOWCTBAMH.

BrinonHeHue pacyeToB 0 XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
[peakuuii, NPOTEKAIOUINX C YHJaCTUEM CEPbI

COGI[I/IHGHI/IH CCPhbI

Oxcunst cepol (IV) u (VI); ux nonydyenue, cBoiicTBa u
[IPUMCHCHHC

XapakTepuCTUKa COEAMHEHHH cepbl: cOCTaB, (PU3NUECKUE U XUMUUYECKHE
CBOMCTBA, IIOJIy4CHUE U IPUMEHEHHUE.

CocraBieHne Ha3BaHUM COEMHEHUN cepbl M0 GopMyIie U UX GOpMyII IO
HA3BAHUIO.

CocTaBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH PEaKLIMH, XapaKTEPU3YIOILNX
XUMUYECKHE CBOWCTBA COCAMHEHUN CEPBl, AIEKTPOHHBIX YPAaBHEHHUU
[IPOLIECCOB OKHUCIIEHUSI-BOCCTAHOBIICHUS; YPABHEHUN
PIEKTPOJIUTUYECKON JUCCOLMALIMM; MOJIEKYJISIPHBIX, ITOJIHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUM PEAKIUHI C Y4aCTUEM DIIEKTPOIUTOB.
Y cTaHOBIIEHNE TPUYMHHO-CIIEICTBEHHBIX CBS3EH MEXY XUMUYECKON
CBA3BIO, TUIIOM KPHUCTAJUIMYECKOU PELIETKU COCIMHEHUN CEepBI, UX
(bM3MYECKUMHU U XUMUYECKUMU CBOWCTBAMU

CepHaﬂ KHUCJIOTA KaK
QJICKTPOJIUT U €€ COJIN

CepHasi KUCIIOTa KaK AJIEKTPOIIUT U €€ COIHU, UX
[IPUMEHEHHE B HAPOJHOM XO35HCTBE.
JlemoHcTpanuu. OGpa3ibl IPUPOIHBIX COETUHEHUN
cepbl. OOpa3Ipl BAXKHEHIINX TSI HAPOIHOTO
X0341CTBa CyIb(aTOB.

JlaGopaTopusbie onbITh. 30. CBOCTBA pa3zbaBIeHHOM
CEPHOM KUCIIOTHI

XapakTepuCTUKA CEPHOM KUCIIOTHI: COCTaB, PU3UUYECKUE U XUMUYECKHE
CBOMCTBA KaK AJIEKTPOJIUTA.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH pEeakLUi, XapaKTEPU3YIOILNX
XMMHYECKHUE CBOMCTBA CEPHOM KUCIIOTHI, JJIEKTPOHHBIX YPaBHEHUH
[IPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHHUS; MOJIEKYJIIPHBIX, IIOJIHBIX U CO-
KpAIIEHHBIX HOHHBIX YPABHEHUI PEAKIIUN C yYaCTHEM DJIEKTPOJIMTOB.

Y cTaHOBIIEHUE IPUYMHHO-CIIEACTBEHHBIX CBA3EU MEXIY XUMUUYECKOU
CBA3BI0, TUIIOM KPHUCTAJUIMYECKOW PEIIETKN CEPHOU KUCIIOTHI, €€




(U3NIECKUMU 1 XUMUYECKHMHU CBOWCTBAMH.
HaO:mroieHne 1 onmcanue XMMHUYECKOT0 3KCIIEPUMEHTA 10
[pacro3HaBaHMIO CyIb(paT-HOHOB

CepHas kuciora Kak
okucaurens. [lonyyenue u
[IPUMEHEHHUE CEPHOM KUCIIOTBI

CepHas KuCi0Ta Kak okucauTesns. [Ipon3Boactso
CEPHOU KHUCIJIOTHI U €€ IPUMEHEHHE

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH pEeakLUi, XapaKTEPU3YIOIINX
XUMUYECKHE CBOMCTBA CEPHOM KHUCIIOTBI KaK OKUCIUTEINS, dJIEKTPOHHBIX
YPaBHEHUI IIPOLECCOB OKUCIICHMSI- BOCCTAHOBIICHUS.

XapakTepucTHKa MOJy4YECHHs U IPUMEHEHHS CEPHON KHUCIIOTBHI.
BrInonHeHue pacyeToB 0 XMMUYECKUM (pOpMysIaM U YpaBHEHUSAM
[peaKIuil, MPOTEKAOIIMX C Y4aCTUEM CEPHOM KUCIOTHI

A30T U €ro CBOICTBa

CTpOCHI/Ie aToMa 1 MOJICKYJIbI a30Ta, CBOICTBa a30Ta
KaK IMPOCTOro BEUICCTBA

XapakTepucTHKa a30Ta: CTpOeHUE, (PU3NIECKHE U XUMUYECKHE CBOMCTRA,
noJIy4eHue 1 npuMeHeHne. CocTaBlIeHNe HaA3BAaHUM COEJUHEHUI a30Ta
o popmyne u ux Gopmyn mo HazBaHUoO. OOBSICHEHHE 3aBHCHMOCTH
CBOMCTB (MM Mpe/ICcKa3bIBaHHE CBOMCTB) a30Ta OT MOJIOKEHUS B
[Iepnonnueckoii cucreme xuMuueckux anemeHTos JI. . Menneneesa.
CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUN PEaKLMi, XapaKTEPU3YIOLIUX
XMMHYECKHUE CBOICTBA a30Ta, 3JIEKTPOHHBIX YPaBHEHUH MPOIIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS. Y CTAHOBJICHHE IPUYNHHO-CIIEICTBEHHBIX
CBSI3€ MEXIY CTPOCHHEM aTOMa, XUMHUYECKOMN CBSI3bI0, TUIIOM
KPUCTAIIMYECKON PELIETKU a30Ta, ero GU3NYECKUMU U XUMUYECKUMU
CBOMCTBAaMH.

BrlinonHeHue pacyeToB M0 XMMHUYECKUM (popMyrnaM U ypaBHEHUSIM
peakiuii, NpOTEKaOIIMX C Y4acTHEM a30Ta-

AMMMAK ¥ €ero CBOMCTBA.
CoJ aMMOHUSA

AMMUaK, CTpOEHHE, CBONCTBA, MOIy4YCHHE U
HpI/IMeHeHI/Ie. COJ'II/I adMMOHMU, UX CBOi/JICTBa nu
npuMmenenue. JlabopatopHsie onbIThL. 31. M3yueHue
cBOMCTB aMMmHuaka. 32. Pacmo3naBanue colnei
AMMOHHS

XapakTepucTHKa aMMHaKa: COCTaB, (PU3NYECKUE U XUMUYECKUE
CBOICTBa, NOJIydeHUe U npuMeHeHue. CocTaBiIeHNe Ha3BaHUM colen
aMMOHUS 110 popMyJie U UX GOopMyJI IO Ha3BaAHUIO.

CocTraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH peakLUi, XapaKTEPU3yIOINX
XMMHYECKHE CBOMICTBA aMMMaKa U COJIEH aMMOHHS, JJIEKTPOHHBIX
YPaBHEHUI IIPOLECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS; YPaBHEHUN
PIEKTPOIIUTUYECKON TUCCOLMAIIUH; MOJIEKYJISPHBIX, TOJIHBIX U
COKPAILIEHHBIX MOHHBIX YPaBHEHUH pPEaKLUi C y4aCTHEM IEKTPOJIUTOB.
Y cTaHOBNIEHNE TPUYMHHO-CIIEJCTBEHHBIX CBSI3€H MEXY XUMHUYECKON
CBSI3b10, TUIIOM KPUCTAJUIMYECKON PEIIETKH aMMHUAKa U COJIEN aMMOHUS,
X QU3NYECKUMHU U XUMUYECKHUMH CBONCTBaMH.

HabmtofeHne 1 onMcaHue XMMUYECKOTr0 AKCIIEPUMEHTA 110

[PACIIO3HaBaAHWIO NOHOB aMMOHMUI.




BrinonHeHue pacyeToB M0 XMMHUYECKUM (popMyrnaM U ypaBHEHUSIM
€aKIMH, MPOTEKAIONINX C YIaCTHEM aMMHUaKa

Oxcunsl a3ota. A3oTHas
KICJIOTA KaK 3JIEKTPOJIHT, €€
[IPUMCHCHHE

Oxcuapt azota (11) u (IV)

A30THasi KUCJI0Ta KaK 3JIEKTPOJIUT, €€ CBOMCTBA U
npuMenenue. Jlemoncrpanun. OOpasiibl BaKHEHIIINX
U1 HAPOJHOTO X03s1iicTBa HUTpATOB. JlabopaTopHbIE
onbITHL. 33. CBolicTBa pa30aBIeHHON a30THOM
KHCIIOTbI

XapakTepuCcTUKa OKCUIOB a30Ta: COCTaB, (PU3NYECKHE U XUMUYECKUE
CBOMCTBA, OJIyueHHE U npuMeHeHue. CocTaBiIeHNE HA3BAHUM OKCHIOB
a30Ta 1o ¢opmyse u ux ¢GopmMyi o HazBaHuio. CocTaBIcHNE
MOJIEKYJIIPHBIX YPABHEHUI PEaKLUi, XapaKTEPU3YIOIIUX XUMUUYECKHE
CBOMCTBA OKCHJIOB a30Ta,IEKTPOHHBIX YPABHEHUH IIPOLIECCOB
OKHCJICHUSI- BOCCTAHOBJICHUS; MOJIEKYJISIPHBIX, TIOJIHBIX U COKPALEHHBIX
VOHHBIX YPAaBHEHUH PEAKLUN C y4aCTUEM IEKTPOJIUTOB.

'Y cTaHOBJIEHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH MEXIY XUMUYECKON
CBA3bI0, TUIIOM KPUCTAJUIMYECKON PEUIETKN OKCHUJIOB a30Ta, €T0
(hM3MYECKUMHU U XUMUYECKUMHU CBOWCTBAMHU.

XapaKkTepUCTUKA a30THOW KUCIIOTHI: COCTaB, (QU3NYECKHE U XUMHUYECKUE
CBOMCTBA KaK AJIEKTPOJUTa, NpuMeHeHre. CoCTaBIeHUE MOJIEKYIISIPHBIX
YpaBHEHUH PEAKIMi, XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA a30THOM
KHCJIOTBI, 3JIEKTPOHHBIX YPaBHEHUU MTPOLIECCOB
OKHCJIEHUSA-BOCCTAHOBJICHUSI; MOJIEKYJISIPHBIX, ITOJHBIX U COKPAIIEHHbBIX
MOHHBIX YPAaBHEHUI peaKIuii C yJaCTUEM JIEKTPOIUTOB.

Y cTaHOBJIEHUE IPUYMHHO-CIICCTBEHHBIX CBSI3€H MEXY XUMUYECKON
CBA3bI0, TUIIOM KPUCTAJUIMUYECKOW PEHIETKN a30THOM KUCIIOTHI, €€
(bU3NIECKUMU U XUMUYECKUMH CBOMCTBaAMHU

A30THas KHCIIOTa KaK
OKHCJIMUTECIIb, €€ ITOJTYUCHUC

A30THasi KUCJIOTa KaKk OKUCIUTENb. HUuTpaTsl u
HUTPUTHI, IPOOJIeMa UX COJIEPKaHUs B
CEJIbCKOXO3SICTBEHHON POAYKIIUU. A30THBIE
ynoopenus. Jlemoncrpauuu. Bzaumopeiicteue
KOHIICHTPUPOBAHHOM a30THOW KUCIIOTBI C MEJIBIO.
JlabopaTopHble onbIThl. 34. BzaumoneiictBue

KOHIICHTPUPOBAHHOM a30THOW KHMCJIOTBI C MEJIBIO

CocTtaBieHne MOJIEKYIISIPHBIX YPaBHEHUM peaklui, XapaKTepU3yIOIIHUX
XMMHYECKHE CBOICTBA a30THOM KUCJIOTHI KAK OKUCIIUTENS, SIEKTPOHHBIX
YPaBHEHUI IPOLIECCOB OKUCIIEHHSI- BOCCTAHOBIIEHUS. XapaKTepUCTUKA
[0JIy4€HHUsI a30THOW KUCIIOThI. BBINIOIHEHNE pacyeToB 0 XUMUYECKUM
(bopMyIaM U YpaBHEHUSAM peakiuii, IPOTEKAIOIUX C YIaCTHEM a30THOM
KHCIIOThI




dochop. Coequnenus
docdopa. [Tousitue o poc-
(hOpHBIX yI0OpEeHUAX

Ctpoenue atoma u ayutorpornus ¢pocdopa, CBOHCTBA
6eroro u kpacHoro gochopa, UX IPUMEHEHHE.
OcHoBHBIE coequHeHus: okcua Gocdopa (V) u
optodochopras kucnora, pocdarsl. DochopHbie
yA0OpeHUs.

JlemoncTpanuu. O6pa3isl IPUPOAHBIX COSAMHEHHHA
dhochopa. OOpa3ibl BaXHESHIITUX JIJIs1 HAPOTHOTO
x03siicTBa Gocdaros.

JlaGopaTopHble onbIThI. 35. ['openue ¢ocdopa Ha
BO3yX€ U B KHCIOPO/IE.

36. PacriosnaBanue ¢ocharon

Xapakrepuctuka gocgopa: crpoeHue, GU3NIeCKue 1 XUMUYECKHIE
CBOICTBA, OJTy4yeHHE U TpuMeHeHue. CocTaBieHne Ha3BaHUI
coeanHeHuil pocdopa mo Gopmyne u ux Gopmys 1Mo Ha3BaHHUIO.
OObscHEeHrE 3aBUCUMOCTH CBOMCTB (UJIU MPEeCKa3bIBAHUE CBOWCTB)
docdopa ot nonoxxenus B [lepuoanueckoit cucreMe XUMHIECKUX
pineMenToB JI. 1. MengeneeBa. CocTaBieHHE MOJICKYJISIPHBIX YPaBHEHUH
peaknuii, XapakTepU3yIOIUX XUMHUIECKHe CBOMCTBa Gochopa u ero
COETMHEHUI, FTEKTPOHHBIX YPAaBHEHUI MTPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS; YPABHEHUH JIEKTPOIUTUYECKON
TUCCOLMAIIMH; MOJIEKYJISIPHBIX, TIOJIHBIX U COKPALICHHBIX HOHHBIX
YpPaBHEHUH PEAKIIUI C yHACTHUEM BJIEKTPOJIUTOB.

Y cTaHOBIIEHUE MPUYMHHO-CIICJICTBEHHBIX CBSI3e€H MEX]y CTPOCHHUEM
aToMa, XMMUYECKOH CBSI3bI0, TUIIOM KPHUCTAJTHIECKOHN PEIIECTKH
(dbocdopa u ero coenuHeHUH, ero PUINIECKUMH U XUMHUYECKUMHU
CBOMCTBAaMH.

HaburoieHne 1 onucaHne XUMUIECKOT0 HKCIIEPUMEHTa T0
pacniozHaBanuo Gocdar-noHOB

Yriepon

CtpoeHue aToMa U ajuIoTPOIIHS YIIIepo1a, CBOMCTBA
ero MoauUKaIKii U X TPUMCHCHHUE.
JlemoncTpanuu. [lornomenue yriieM pacTBOPEHHBIX
BEILIECTB WIIM I'a30B. BoccTaHOBIEHNE Meu U3 €
okcuja yriem. Jlaboparopubie onbIThl. 37. ['opeHue
YIJIA B KUCIIOPOJE

XapakTepuCTUKA YIiepoa: CTPOCHUE, ajlloTponus, Gpusnyeckue u
XUMUYECKHE CBOWCTBA, ITIOJYyYEHNE U IPUMEHEHUE.

CocraBieHne Ha3BaHUH COeAMHEHUH yriepo/a 1o GopMmyiie 1 ux
(hopMyII IO Ha3BaHHUIO.

OOBsicHEHHE 3aBUCIMOCTH CBOMCTB (MJIM MPEICKa3bIBAHNE CBOMCTB)
yriepojia OT MoJoKeHus B Ileproandyeckoi cucteme XUMUYECKUX
hnemeHToB /. M. MenneneeBa. CocTaBieHHE MOJIEKYJISIPHBIX YpaBHEHUI
[peaKIuil, XapaKTepU3yIOINUX XUMUYECKHE CBOMCTBA yIiIepoa,
DJIEKTPOHHBIX YPABHEHUM IPOLECCOB OKUCIICHHS- BOCCTAHOBIICHHUS.
Y cTaHOBIEHNE TPUYMHHO-CIIEICTBEHHBIX CBS3EH MEXIY CTPOCHHEM
aTOMa, XUMHUYECKOU CBA3bI0, TUIIOM KPUCTAIIIMYECKOMN PEIIETKH
yriaeposa, ero Gu3NYeCKuMU U XUMHUYECKUMH CBOWCTBaMU

Oxcupel yriaeponaa

Oxcupsl yraepoaa (1) u (1V), ux coiictBa u
[IpUMEHEHHE

XapakTepucTHKa OKCHJIOB yTiIepoa: cOCTaB, (PU3NYECKUE U XUMUUYECKHE
CBOMCTBa, OJlydeHUe U NpuMeHeHne. CoCcTaBIeHUE MOJIEKYIISIPHBIX
YPaBHEHUH peaKkui, XapaKTEPU3YIOLIUX XUMUYECKHE CBOMCTBA OKCUIOB
YIIEpOAa, JIEKTPOHHBIX YPAaBHEHUH ITPOLIECCOB
OKHCJIEHUSA-BOCCTAHOBJICHHUSI; MOJIEKYJISIPHBIX, TOJHBIX U COKPAIIEHHBIX
MOHHBIX YPAaBHEHHUH PEAKIUI C yUaCTUEM DJIEKTPOIUTOB. Y CTAHOBIEHHUE
[IPUYKMHHO-CJIEICTBEHHBIX CBs3eH




MEX1Y XUMUYECKOU CBSI3bI0, TUTIOM KPUCTAJUTMUECKON pelIeTKu
OKCHJIOB yriiepoJia, NX (PU3NYeCKUMH U XMMHYECKUMU CBOMCTBAMH

'VTOJIbHAsA KHUCIOTa U €€ COJIU.
YKecTkocTh BOIBI U CIIOCOOEI €€
YCTpaHCHHS

YronbHasg kuciaoTa. Coau yroiabHOW KUCIOTHI:
KaJIbLIUT, COAQA, NOTAIl, UX 3HAYEHHUE U IPUPOJIE U
PKU3HU desioBeka. JKecTKOCTh BOJIbI U CITIOCOOBI ee
yCTpaHEHMSI.

JlemoncTpanuu. O6pa3isl MPUPOIHBIX COSTUHECHUN
yriepoaa. O0pa3isl BOKHEHIINX ISl HAPOJAHOTO
X03s1iicTBa KapOOHATOB.

JlabopaTopHble onbIThI. 38. [losyueHne yroapHo
KUCJIOTHI U U3ydeHue ee cBoucTB. 39. [lepexon
KapOoHATOB B ruapokapooHaTsl. 40. Pa3noxenne
ruapokapOOHaTa HATpUS

OrnpenesieHns NOHATHIN «BPEMEHHAsI )KECTKOCTh BOJIBI», «IIOCTOSIHHAS
PKECTKOCTh BOJIBI», «00IIIast )KECTKOCTh BOJIBI». XapaKTepUCTHUKA
YTOJILHOM KUCIIOTHI U €€ COJIeH: cOCTaB, (hU3MUeCKHe U XUMUYECKUE
CBOMCTBA, OJyYEHUE U IPUMEHEHHE.

CocraBiieHrHe Ha3BaHUHU COJICH YTOJIbHOM KHUCIOTHI IO hopMylie U UxX
(hopMyII IO Ha3BaHMUIO.

CocraBiieHre MOJIEKYJIIPHBIX YPABHEHUIN PEaKLUM, XapaKTEPU3YIOLIUX
XUMUYECKHE CBOWCTBA YIOJBHON KMCIIOTHI U €€ COJIEH, YPaBHEHUI
PIEKTPOJIUTUYECKON JUCCOLMALIMM; MOJIEKYJISIPHBIX, IIOJIHBIX U
COKpALICHHBIX MOHHBIX YPaBHEHUH peakluii ¢ y4aCTUEM AJIEKTPOJIUTOB.
Onucanue crnoco0OB YCTpaHEHUs )KECTKOCTHU BOJIbI U BHITIOJTHEHHE
COOTBETCTBYIOILIETO XMMHUECKOT0 IKCIIEPUMEHTA.

HaGroieHre u onucaHue XUMUIECKOr0 HKCIIEPUMEHTa T0
pacro3HaBaHHUIO KapOOHAT-HOHOB.

BrinonHeHue pacueToB 0 XMMHUYECKUM (popMyrnaM U ypaBHEHUSIM
peakiuii, NpOTEKAOIINX C Y4aCTUEM COEIMHEHUH yriiepoja

Kpemuuii

CrtpoeHne aToMa KpeMHUS; KPUCTAIUIMYECKUN
KpPEMHMI, €r0 CBOMCTBA U IIPUMEHEHUE

XapakTeprucTUKa KPEMHUS: CTPOCHUS, PU3HUCCKUX U XUMUYECKUX
CBOﬁCTB, HOJIy‘-IGHI/Iﬂ nu HpI/IMeHeHI/IfL COCTaBJICHI/IG HaBBaHI/Iﬁ
coeTuHEHMI KpeMHus 1o popmyse u ux Gopmys Mo HA3BAHHUIO.
OObsiCHEHNE 3aBUCUMOCTH CBOMCTB (MJIU MPECKA3bIBAHUE CBOWCTB)
KPEMHHUSI OT NoJIokeHus B [lepnonnueckoi cucreMe XuMUYECKUX
hiemenToB 1. V1. Menpeneena.

CocraBiieHre MOJIEKYJIIPHBIX YPAaBHEHUN PEaKLUid, XapaKTEPU3YIOLIUX
XUMHYECKHE CBOMCTBA KPEMHHS, JIIEKTPOHHBIX YPABHEHUI MPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHHUS.

yCTaHOBHCHI/Ie HpH'—IHHHO-CJ’IGI{CTBCHHBIX CBSISGf/'I MG)KJIy CTpOGHI/IeM
aTOMa, XUMUUYECKON CBSI3bI0, TUTIOM KPUCTAJUTMYECKON pelIeTKH

KpEMHUs, €Tro (1)I/ISI/I‘~IGCKI/IMI/I 1 XUMHYECKUMH CBOMCTBAMHU




CoenrHeHUs KpEMHHUS

Oxcun kpemuus (IV), ero mpupoaHbie
pazHoBUAHOCTU. CUNTUKaThl. 3HAUEHUE COEAMHEHUN
KpPEMHUSI B )KUBOU U HEXXKUBOM MIPUPOJIE.
JlemoncTpanuu. OOpa3ubl IPUPOIHBIX COSTUHEHUN
KpEMHUSL.

JIaGoparopusbie onbIThl. 41. [Tonyuenne kpeMHEBOM
KHCIIOTHI U U3yYCHHE €€ CBOICTB

XapakTepucTUKa COCTUHEHU KPEMHHUS: COCTaB, GU3HMUECKUE 1
XUMUYECKHE CBOWCTBA, II0Jy4YE€HUE U IPUMEHEHUE.

CocraBieHne Ha3BaHUN COeTUHEHUI KpeMHUs 10 popmylie U UX Gpopmyit
110 HA3BaHMUIO.

CocTaBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH PEaKIMH, XapaKTEPU3YIOIINX
XUMUYECKHE CBOMCTBA COCAUHEHNUN KPEMHMUS, JJICKTPOHHBIX YPaBHEHUN
[IPOLIECCOB OKUCJICHUSI-BOCCTAHOBIICHUS; YPABHEHUN
DIIEKTPOJIUTUYECKON JUCCOLMALIMM; MOJIEKYJIIPHBIX, IIOJHBIX U
COKPAILCHHBIX HOHHBIX YPAaBHEHUH PEaKIUi C y4aCTHEM IEKTPOJIUTOB.
Y cTaHOBJIEHUE IPUYMHHO-CIICICTBEHHBIX CBSI3EH MEXy XUMUYECKON
CBSI3b10, TUIIOM KPUCTAJUIMYECKOM PEIIETKH COEAMHEHNN KPEMHMUS, €T0
(U3NIECKUMU ¥ XUMUYECKIMH CBOWCTBAMH.

HabmtoaeHne 1 onMcaHue XMMUYECKOTro SKCIIEPUMEHTA 110
PaCIIO3HABAHUIO CUIIMKAT-UOHOB.

BrInonHeHue pacyeToB 0 XMMUYECKUM (pOopMysiaM U YpaBHEHUSAM
[peakIuil, MPOTEKAOIMIMX C Y4aCTUEM COEUHEHUN KPEMHHMS

CuimmkaTHas IMPOMBIIIJIICHHOCTb

[loHsITHE O CUIIMKATHOM MTpoMbIIITIEeHHOCTH. CTEKIIO,
[IEMEHT, kepamuka. /lemoncTpauuu. OOpasibl cTekia,
KEpaMHKH, IEMEHTa

XapaKTepI/ICTI/IKa CHIIMKATHOM IIPOMBIIIIICHHOCTHU

O000I1IEHIE IO TEME
«HeMmeTtamin

BrrarciieHus 10 XUMHYECKUM (DOPMYIIaM U ypaBHEHUSM PEaKIIHiA,
MPOTEKAOIIUX C YYACTHEM HEMETAJIOB M UX COSAMHEHHIA.
[IpencraBnenne nHpopmanuu o reme «Hemeramisny B BuIE TaOIHII,
CX€M, OTIOPHOT'0 KOHCIIEKTa, B TOM uuciie ¢ npumeHenueM cpeacts U KT.
OTcranBaHue CBOCH TOYKH 3PEHUS, €€ apIyMEHTAIUS U MTOITBEPKIACHNE
(dakTamu.

Cocrasnenue pedepara mo onpeneaeHHoi popme

KonTponbHas padota Ne3
«Hemeramb»




TEMA 4. IPAKTUKYM 2. «CBOMCTBA COEJJMHEHU HEMETAJLJIOB» (3)

PenieHne S3KCIIepuMEHTAIBHBIX
3anad 1o reme «lloarpynmna ra-
JIOT€HOBY

PenieHne SKCIIepUMEHTAIBHBIX 3a7a4 110 TeEMe
«[loarpynmna rajoreHoB»

JKCIIEpUMEHTAIILHOE MCCIICIOBAHNE CBONCTB HEMETAJLIOB M UX
COCAMHEHUH, PeIICHNUE SKCIIEPUMEHTAIBHBIX 3a/a4 1o Teme «[loarpyrmma
TaJIOTCHOB.

Pabora ¢ 1abopaTopHBIM 000PYOBaHUEM U HArpeBaTEeIbHBIMH
pruOOpaMu B COOTBETCTBHH C TIPABUIIAMU TEXHHUKH O€30MaCHOCTH.
HaOmroeHue 3a CBOMCTBAMHU rajIOT€HOB, UX COCIMHCHUM U SIBJICHUSIMU,
MPOUCXOISIIIUMHU C HUMH.

Onucanne XUMUIECKOT0 HKCIIEPUMEHTA C TIOMOIIIBIO €CTECTBEHHOTO
(PyCCKOTO MJTH POJTHOTO) SI3bIKA U SI3bIKA XHUMUHU.

dopmynupoBaHKe BHIBOJIOB IO PEe3y/IbTaTaM MPOBEACHHOTO
DKCIICPUMEHTA.

Opranuzanys y4eOHOTO B3aUMOJICHCTBHS B TPYIITIE

PenieHne 3KCrIepuMEHTAIBHBIX
3anad o teMme «lloarpynma
KHCIIOpOJa»

PenieHne SKCIIEpUMEHTAIIBHBIX 3aa4 110 TEME
«[loarpymnmna Kuciopoaa»

JKCIIepUMEHTAIFHOE MCCIIEIOBAHNE CBOMCTB HEMETAIIOB M UX
COeIMHEHUH, pelIeHe SKCIIepUMEHTAIbHBIX 3a1a4 1o Teme «[loarpymmna
KHCIIOPOA».

Pabota c 1a00paTOpHBIM 00OPY/IOBAHUEM U HAarpeBaTEIIbHBIMU
nprOOpaMy B COOTBETCTBHH C TIPABHIIAMHU TEXHHUKH O€30MaCHOCTH.
HaG:mroieHre 3a CBOWCTBaMU KHCIOPO/IA, CEPBI, UX COSIMHEHHUN U
SIBIICHHUSIMU, TIPOUCXOSIIUME ¢ HUMH. OTHcaHle XUMUYECKOTO
HKCIIEPUMEHTA C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIA POJIHOTO)
SI3BIKA U SI3BIKA XMMUU.

dopMynupoBaHe BHIBOJOB IO pe3ysbTaTaM MPOBEJIEHHOTO
HKCIIEPUMEHTA.

Opranu3anus y4eOHOro B3aUMOJICHCTBHS B TpyIIe

[lonyuenue, cobupanue u
pacro3HaBaHMe I'a30B

[Toyyenue, cobrpaHue U pacrio3HaBaHHUE ra30B

Pabora c 1abopaTopHBIM 000PYZAOBaHUEM U HarpeBaTeIbHBIMU
mpruOOpaMu B COOTBETCTBHUH C MTPABHIIAMU TEXHUKH 0€30MacHOCTH.
Habmronenure 3a cBOMCTBAaMHU HEMETAJIOB M UX COCTMHEHUMA 1
SIBIICHUSIMU, TIPOUCXOASIIUMU ¢ HUMH. ONTUCaHie XUMHUYECKOTO
PKCTIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIA POJIHOTO)
SI3BIKA U A3bIKa XUMUH. DOpMyTHUpOBaHKE BBIBOJOB MO Pe3yabTaTaM
MIPOBEJICHHOTO YKCIICPUMEHTA.

Opranuzanus yueOHOTO B3aMOJICHCTBUS B TPYIIIE

TEMA 5. OGOBLLIEHME 3E
ATTECTAIIAM (THA) (10)

[AHUM ITO XUMHHU 3A KYPC OCHOBHOM HIKOJIBIL. TOAIOTOBKA K TOCYJAPCTBEHHOM UTOIOBOM

[leproanuecKkuii 3aKOH U

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema

’HpeﬂCTaBHeHI/Ie uHpopmanuu no teme «llepuonnyeckuit 3aKoH u




[lepuonuueckas cucrema [I. .
MeHeneeBa B CBETE TEOPUU
CTpOCHMS aToMa

XUMHYECKUX 3neMeHToB [l. 1. MeHaeneena.
DU3NYECKUI CMBICI OPSIAKOBOIO HOMEpPA JIEMEHTA,
HOMEPOB IEpUO0/Ia U TPYMIIbI. 3aKOHOMEPHOCTHU
M3MEHEHUsI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUI B
[IEPUOJAX U TPYIIAaX B CBETE PEACTABICHUN O
CTPOECHHUH aTOMOB JIEMEHTOB. 3HAYEHUE
[leproanuecKoro 3akoHa

[lepuonuueckas cucrema /. . MeHneneeBa B CBETE TEOPUU CTPOCHUS
aTOMay» B BHJIe TaOJHUIl, CXEM, OITIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npumeHenuem cpeacts U KT.

BrInoJIHEHNE TECTOBBIX 3aIaHUM 10 TEME

Brasl XuMHU4ecKUX CBI3El U
TUTIBI KPUCTATUTMYECKUX
peuerok. BzauMocBszb
CTPOECHUS U CBOMCTB BEIIECTB

Byl XUMHUYECKUX CBA3EH U TUIBI KPUCTANINYECKUX
peieTok. B3auMocBs3b CTpPOEHNS U CBOMCTB BELLIECTB

[Ipencrasnenne nHGopmanuu Mo TeMe «BUabl XUMUYECKUX CBSI3EH U
TUIIBl KPUCTAJUINYECKHUX PEIIETOK. B3anMOCBsI3b CTPOCHMS U CBOMCTB
BEIIECTBY B BUJIE TAOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHUCJIE C
npuMmeHenuem cpencts 1 KT.

BrinoJiHEHNE TECTOBBIX 3aIAHUM 110 TEME

Knaccuukanus XuMu4ecKux
peakuuii o pa3aIudHbIM IIpU-
3HaKaM. CKOpOCTb XUMUYECKUX
peakuuii

Kaccupukanus XUMHYECKUX PEaKIHA 10
[Pa3IMYHBIM MpU3HAKaM (YUCIIO U COCTaB
pearupyromux 1 o0pa3yrounuxcsi BEIECTB; HATNINE
rpaHMIlbI paseia ¢gas; TermoBoi 3G (eKT; N3MEHECHHE
CTEIICHEH OKHCIICHUSI aTOMOB; HUCITOJIE30BaHNE
KaTaJl3aTopa; HalpaBjieHue nmporekanus). CKopocTh
XUMUYECKUX PEaKIui U (haKTOpBhI, BIMSIONINE HA HEE

[IpencraBnenue unpopmanuu no reme «Knaccupukanus XuMHUECKUX
[peaKIUi 10 Pa3IuYHbIM IIPU3HAKAM.

CKOpOCTbh XMMHUYECKHX peaKkiuil» B BUJIE TaOJIUL, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM yucie ¢ npuMeHenneM cpeacts M KT.

BrlnoyIHEHNE TECTOBBIX 3aJaHUI 110 TEME

Jlucconmanus IEKTPOIUTOB B
BOJIHBIX pacTBopax. VloHHbIe
YpaBHEHUS peaKkUuu

DNEKTPOIUTUYECKAS AUCCOLUALINS KUCIIOT,
OCHOBaHHUH, cosiell. IoHHbIe ypaBHEHMS. Y CIIOBUS
[IPOTEKaHUs peakIii 0OMeHa 0 KOHIa

OKHUCIIUTEIILHO
BOCCTAHOBUTEIILHBIE
Ak

OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuuu.
OKI/ICJ'II/ITGJ'II), BOCCTaAaHOBHUTCIIb

Knaccudukanus u cBoiicTBa
HEOPraHUYECKUX BEIECTB

[IpocThie U cloKHBIE BEecTBa. MeTauibl U
HemeTasuibl. CocTaB, KilacCUpUKaIMs U 001ue
XUMHAYECKHE CBOWCTBA OKCUIOB U TUIAPOKCH]IOB
(ocHOBaHMi1, KHCIOT, aM(OTEPHBIX THIPOKCUIOB),
conu B cBete TO]]

[Ipencrasnenne nndopmanuu no reme «Knaccudukarus u cBoicTBa
HGOpFaHI/I'-IGCKI/IX BCIICCTB» B BUJC Ta6J'II/III, CXEM, OHOPHOFO KOHCIICKTA,
B TOM unciie ¢ npumeHeHueM cpencts M KT. BeinosiHeHne TeCTOBBIX
3aJaHUH 110 TEME

'TpeHUHI-TeCTHpPOBAHUE IO
BapuanTaMm [ 1A npouuibix aet

Tpenunr-rectuposanue no sapuanram [ MA
[TPOLLLJIBIX JIET U IEMOBEPCUU

1 IEMOBEPCUH

BrinonHeHue Tecra 3a KypcC OCHOBHOM IIIKOJIBI




IHoypoyHo-TeMaTHYeCKOe INIAHUPOBaHKe 8 KJ1acce

Ne ypoka Tema ypoka ‘ Cojep:xxaHue ypoka Bua nesiteJIbHOCTH Y4eHHKA
Bgenenne (4 1)
1 [Ipeamer xumuu. [Ipenmer xumun. MeTopl O3HAHUS B XUMUU: HAOJIIOEHUE,
Bemecrna. SKCIEPUMEHT, MOACIUPOBaHUE. VICTOUHUKN XUMUYECKOM
uHpOpMalLnH, €€ TOTyYeHUE, aHAIN3 U TPE/ICTABICHUE €T0
pe3ynbratoB. [ToHsTHE 0 XUMUYEeCKOM AieMeHTe U (popmax ero|OnpesiesieHus: HOHITUH «aTOM», «MOJIEKYIay,
CYIIECTBOBAHMSI: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX «XUMHUYECKHH 2JIEMEHT», «BEILIECTBOY,
BellecTBax. /Jemoncmpayuu. Moaenu (IapOCTEPKHEBBIC U | KIIPOCTOE BELIECTBOY, «CIOKHOE BEIIECTBOY,
Crroapra— bpuriie6a) pa3IiMuHbIX POCTHIX U CIOKHBIX  [«CBOMCTBA BenlecTB». OnucaHue u CpaBHEHUE
BewecTB. Koyuekius CTeKIIsITHHOM XUMUYECKON TTOCY/IbL. MIPEAMETOB U3YUYEHHUS €CTECTBEHHOHAYYHBIX
Komnekuust MarepuaioB v U31€IUI U3 HUX HA OCHOBE JTUCIUIUINH, B TOM YUCJIE XUMHUH.
anmomMuHus. Jlabopamophule onvimol. 1. CpaBHEHHE CBOICTB Knaccudukanus BemecTs no cocraBy
TBEPJBIX KPUCTAJUTMYECKUX BEIIECTB U PACTBOPOB. (mpocTble U cI0XkKHBIE). XapaKTepUCTUKa
OCHOBHBIX METOJ/IOB U3yUYEHUS
€CTECTBEHHOHAYYHBIX JTUCIUIUINH.
Paznuuenue Tena u BenecTBa; XMMUYECKOTO
3JIEMEHTa U MPOCTOro Beuiectsa. Onucanue
¢dbopM CyIIeCTBOBAHUS XUMHUYECKHIX
3JIEMEHTOB; CBOMCTB BelleCTB. Brinonnenue
HEMOCPEICTBEHHBIX HAOMIOICHUH 1 aHAJIN3
CBOICTB BEILIECTB U SBJICHUMN, TPOUCXOISIINX
C BEILIECTBAMH, C COOIIO/IEHUEM TTPABUIT
TexHUKH Oe3onacHocTH. OpopMmieHue oTuera,
BKJTIOUAIOIIETO OMKCaHue HAOTIOCHHS, €T0
pe3yNbTaToB, BEIBOIOB. Vcnons3oBanue
(bU3MYECKOTO MOJIEIIUPOBAHHUS
2 [IpeBpamenus Bemects. | IIpeBpamenus BemectB. OTInYME XUMHUYECKUX PEAKIIMMA OT

Ponp xumMuu B )KU3HH
yenoseka. Kpakue
CBEJICHHUSI 10 UCTOPHUH
pa3BUTHS 3XHUMUU.
OCHOBONOJIOKHUKH

¢buznueckux ABIeHUIPOIb XUMUU B )KU3HU YEIIOBEKa.
Xemodunus u xemohobus. Kpatkue cBefieHus U3 UICTOPUU
BO3HHUKHOBEHUS U Pa3BUTHsI XUMUH. POJIb OTEUECTBEHHBIX

YUYEHBIX B CTAHOBJIEHUH XUMUYECKON HayKu— PadOThI

M.B.JlomonocoBa, A.M.bytneposa, JI.M1.Menneneena.

Omnpenenenus MNOHATHI «XUMHUYECKHE
SABJICHUS», «PU3NYECKUE SIBICHUS.
OOBsICHEHHE CYIIIHOCTH XUMHUYECKUX SIBICHUM
(c TOUKM 3pEeHUs AaTOMHOMOJIEKYIISIPHOTO
YUYEHHMsI) M UX IPUHIUITHAIBHOTO OTINYUS OT




OTEUYECTBEHHON XUMHUU
(PC «3naxomcmeo

B, Jlomornocosa xak
yenoeeKd, yueéHoeo,
2PAANCOAHUHA, PACKDbHIMD
€20 poJb U 3acnyeu 8
Pa3euUmMuU XuMu4eckou
HAyKU, 0C80eHUU
Ilomopckozo Cegepay)

Vuawuxcs ¢ auuHocmvio M.

Jlemoncmpayuu. B3aumoieiicTBre MpaMmopa ¢ KUCIOTON 1
INOMYTHCHUC N3BECTKOBOM BOJBI.
Jlabopamopnwie onvimwi. 2. CpaBHEHHUE CKOPOCTH UCTIAPEHUS
BOJIBI, OJICKOJIOHA W STHUJIOBOTO CIIUPTA ¢ (PUIBTPOBATHHOMN
Oymaru

(UBUYECKUX SBICHUN. XapaKTEPUCTHUKA POJIU
XUMUU B )KU3HH YEJIOBEKA; POJIU
OCHOBOTIOJIO)KHUKOB OT€YECTBEHHON XUMUHU.
CocTaBiieHHE CII0)KHOT'O TUIaHA TEKCTA.
[Tonyyenne xumMu4eckoit HHGOPMAITUU U3
Pa3IMYHBIX UCTOYHUKOB

3Haku (CUMBOJIBI)
XUMHYECKHUX IJIEMEHTOB.
Ta6nuua 1. W.
Menpeneena

Xumudeckas CUMBOJIMKA. 3HAKH XUMHYECKHUX DJIEMEHTOB U
MPOUCXO0XKAECHUE UX Ha3BaHuil. [lepuoanueckas cucrema
xumuyeckux 3nemenToB [[.1. Menneneesa, ee cTpykTypa:
MaJible U OOJIbIIIKE TIEPUOIbI, TPYIIBI U TTOATPYIIIIHL.
[lepuoauueckas cucteMa XUMUUECKUX JIEMEHTOB
J.V1.MeHnneneeBa kak cripaBo4yHOE 1O0coOue AJis MOJTyUEHuUs
CBEJICHUH 0 XUMHYECKHX dJIEMEHTaX

OnpeneneHusi TOHATUN «XUMHYECKUN 3HAK,
WA CUMBOID», «KO3()PHULIUEHTBI», «HHIIEKCHD.
Onucannie TabIUYHON (HOPMBI
[Tepuoanyueckoil CUCTEMbI XUMHUYECKUX
snemenToB .M. MengeneeBa. Onucanue
ITOJIOKEHUS DJIEMEHTA B TaOJIHIIE
J[.1.MenaeneeBa. Mcnonp30BaHHE 3HAKOBOT'O
MOJICJIIUPOBAHUS

Xumudeckue GOpMyIIbI.
OTtHOCUTENbHAA ATOMHAA U
MOJICKYJISIPHASI MACCHI.

COCINHCHNU

MaccoBast 10Jig dDJIEMEHTA B

Xumuyeckue Gopmyisl. MHAEKCH U KOOPHUITUESHTHI.
OTHOCHUTETHHBIC aTOMHASI U MOJICKYJISIPHAS MacCHI.

B BEIIIECTBE Ha OCHOBE €ro (pOPMYIIbI

HpOBCI[eHI/Ie PacdcToOB MaccoBOM JOJIM XUMHWYCCKOI'O DJICMCHTA

Onpenenenus MOHATHN «XUMHUYECKast
bopMmyna», «KOTHOCUTEIbHAsI AaTOMHAsI Maccay,
«OTHOCHUTEINIbHAS MOJIEKYJIIPHAs Maccay,
«MaccoBas A0 JIeMeHTay. Beruucinenue
OTHOCHUTEJILHON MOJIEKYJIIPHOM MaccChl
BEILECTBA U MaCCOBOM J0JIU XUMUYECKOTO
3JIEMEHTA B COCTMHEHMSIX

TEMA 1. ATOMbBI XUMHNYECKUX 3JIEMEHT

OB (9 u)

OcCHOBHBIE CBEICHUS O
cTpoeHun atoMoB. CocTtaB
aTOMHBIX SIJIEp: TPOTOHBI U

HeiTponsl. M3otonsl (PC
«BHakomcmeo yyawuxcs ¢
npobaemamu
cmpoumenvcmea AIC 6 2.
Apxaneensvcke,

0esmeNbHOCMbIO

ATOMBI Kak (popma CyIIecTBOBaHUSI XUMHUECKUX DJIEMEHTOB.
OCHOBHBIE CBEJIEHUS O CTPOEHUHU aTOMOB. Jloka3aTenbCcTBa
CJIOHOCTH CTpoeHHs aToMoB. OnbITH Pezepdopaa.
[[nanetapHas Mojienb cTpoeHust atoma. CocTaB aTOMHBIX SIACP:
MIPOTOHBI, HEUTPOHBI. OTHOCUTEIbHASL ATOMHAs Macca.
B3anMoCBsI3b MOHATUI «ITPOTOHY, KHEUTPOHY,
«OTHOCHUTENbHAsl aTOMHasi Maccay. MI3MeHeHue uucna
MIPOTOHOB B SJIp€ aTOMa— 00pa30BaHME HOBBIX XUMHUECKHUX
31eMeHTOB. MI3MeHeHue uncia HEMTPOHOB B sAJIpe aTOMa—
obpazoBanue n30TornoB. COBpEeMEHHOE

OnpeneneHus NOHATHI «IIPOTOHY,
CHEUTPOH», «IIIEKTPOH», «XUMUYECKUU
JJIEMEHT», «MAaCCOBOE UUCIIO», «U30TOI.
Onucanue cocraBa aTOMOB JIEMEHTOB
Nel—20 B tabmune JI.M1.Menpaeneena.
[Tonydyenne xuMu4yecKoi HHGOpPMALIH U3
pa3IMYHBIX HCTOYHUKOB




kocmoopoma «Ilneceyxy,
A0epHO20 NOJUSOHA 8
Hénoxce, na Hosoui 3emne,
npeonpusimuii
Cesepoosuncka, packpvims
nocneocmeus Smotl
oessmenbHoCmU OJIs OKOJI02UU
obracmuy.}

OIMPECACIICHUC ITOHATUSA «XUMUYECKUH dJIEMEHT». M30TOIbI Kak
Pa3HOBHUIHOCTHU aTOMOB OJHOI'O XUMHUYCCKOI'0O 3JICMCHTA.
,ZZeMOHcmpauuu. MOI[CJ'II/I aTOMOB XMMHYCCKHX DJICMCHTOB.

Jlabopamopuvie onvimul. 3. MoaenupoBaHue MpUHIKIIA
JCHCTBUSI CKAHUPYIOIIETO MUKPOCKOTIA

OnpeneneHns HOHATUN «AJIEKTPOHHBIN CIOW»,

OnexTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIeMeHTOB Ne 120 B
tabmume /1. U.

MenpaeneeBa

OnekTpoHbl. CTpOeHUE IIEKTPOHHBIX YPOBHEH aTOMOB
XUMHUYECKUX 3JIEMEHTOB MaJIbIX MepuoioB. [lonsitue o
3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE

«@HEepreTudeckuii ypoeHnb». CocTaBieHue

CXEM pacrpeieCHUs JJICKTPOHOB I10
9JIEKTPOHHBIM CIIOSIM B BJIEKTPOHHOM
000J10YKE aTOMOB

MerTannuueckue u
HeMeTalJIMIeCKIe
CBOMCTBA 3JIEMEHTOB.
3MmeHenme CBOMCTB
XHUMHYECKHUX 3JICMEHTOB 110
rpyImnmnam 1 rnepuojam

[Tepuonuueckas cucreMa XUMHUECKUX AJIEMEHTOB
JA.M.MenneneeBa v CTpOCHHE aTOMOB: (PU3UYECKUNA CMBICIT
MOPSAKOBOTO HOMEpa 3JIeMEHTa, HOMEepa IPyIIibl, HOMEpa
nepuoJa.
Lemoncmpayuu. Ilepuoanyeckasi cucTeMa XUMHYECKUX
anemenToB /. 1. MenneneeBa pa3nunaabix Gopm

CBOMCTB XMMHYECKHX 3JIEMCHTOB B nepuoaax

Onpenenenus MOHATHHN «3JIEMEHTbI-
METaJUIbI», «3JIEMEHThI-HEMETAILIBDY.
OOBsicHEeHHE 3aKOHOMEPHOCTH H3MEHEHUS

U rpymmnax (IJIaBHbIX MOArpyIax)
NEPUOANYECKON CUCTEMBI C TOUKH 3PEHUs
TEOpUU CTPOEHUS aToma. BrlnosiHeHue
HEIOJIHOTO OJHOJIMHENHOT 0, HETIOJIHOTIO
KOMIUIEKCHOTO CPaBHEHMSI, [TOJIHOTO
OJITHOJINHENHOTO0 CPaBHEHUS CBOWCTB aTOMOB
XUMHYECKHX 3JIEMEHTOB, HaXOSAIIUXCS B
OJITHOM II€PHOJIE WU TJIABHOM MOATpYIIE
[lepuoanueckoii cucremsl. CocTaBiaeHue
XapaKTEPUCTUKU XUMUYECKUX JIEMEHTOB I10
UX TO0JIOKeHMIO B [lepuonnueckoi cucreme
xumudecknx snemeHToB /[.11.MeHneneena.
CocTaBlieHHE TE3UCOB TEKCTa
Onpenenenns NOHATHI «MOHHAS CBA3bY,

HonHas xuMudeckas
CBA3b

W3MmeHeHne yncia 3JEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM
YpOBHE aTOMa XUMHUYECKOTO 3JIeMEHTa— 00pa3oBaHue
MOJIOKUTEIBHBIX U OTpULIATEIbHBIX HOHOB. VOHBI,
o0pa3zoBaHHbIE aTOMaMU METAJIJIOB U HeMeTallsIoB. [IpuunHbI

«noHbD». CocTaBieHNE cXeM 00pa30BaHUs
MOHHOM cBsi3U. Vcnoab30BaHNe 3HAKOBOTO
MozaenupoBanus. Onpenenenre TUna
XUMHYECKOH CBSI3U MO (pOopMyIie BelecTna.

W3MEHEHMS METAJUINUECKUX U HEMETAIUINUECKUX CBOMCTB B

nepuoax u rpynmnax. O6pa3zoBanrue OMHAPHBIX COCTUHECHUM.

[IpuBeneHne MpuMEPOB BEIIECTB C HOHHON




[TonsTre 06 noHHO# cBs3U. CXeMbl 00pa30BaHUs HOHHOU
CBSI3H

CBSI3bI0. XapaKTEepPUCTUKA MEXaHH3Ma
00pa3oBaHMs HOHHOW CBSI3H.
YcTaHoBieHHE OPpUYINHHO-CJIICACTBCHHBIX
CBSI3€H: COCTAB BENIECTBA— THIT XUMUYECKOM
CBSI3U

KoBanenTHas HCIIOJISIPpHAaA
XHUMHUYCCKasA CBA3b

B3anmopelicTBre aTOMOB 3JIEMEHTOB-HEMETAIIOB MEKIY
c000ii— 00pa3oBaHKE ABYXaTOMHBIX MOJIEKYJI IPOCTHIX
BemecTB. KoBaneHTHas HEMOJsIpHAs XUMUYECKas CBS3b.

DJNEKTPOHHBIEC U CTPYKTYPHBIE (POPMYIIBI

Omnpenenenre NOHITUS «KOBAJICHTHAs
HenousipHast cBsi3by. CoCTaBlIEHUE CXEM
00pa3oBaHMs KOBAJIEHTHOM HEMOJIIPHOU

XUMHYECKOM cBs3U. Mcnonb3oBanue
3HAKOBOI'0 MojieiupoBanus. OnpeneneHue

TUTIA XUMUYECKOU CBSI3U 1O opMyIie

BenlecTBa. [IpuBeneHrne mpruMepoB BEIIECTB €
KOBAJIEHTHOW HETOJIIPHOM CBSA3BIO.
XapakTepucTuka MexaHu3mMa o0pa30BaHUs
KOBAQJICHTHOM CBSI3U. Y CTAHOBJICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBSI3EH: COCTAB
BEIECTBa— THUIl XUMHUYECKON CBSI3U
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DIIEKTPOOTPULIATETHHOCH .
KoBasienTHas nonspHas
XHUMHYECKas CBA3b

B3aumoseiicTBue aTOMOB HEMETAJNIOB MEXKY COOOH—
oOpa3oBaHue OMHAPHBIXCOSTMHCHUI HEMETAIIIIOB.
DnekTpooTpuuaTeabHOCTh. KoBaneHTHas NOJIIpHas CBS3b.
[TonsiTHE O BAJIGHTHOCTH KaK CBOMCTBE aTOMOB 00pPa30BHIBATH
KOBaJICHTHbIE XuMudeckue cBsi3u. CoctaBnienue popmyi
OMHAPHBIX COCTMHEHUM 110 BajieHTHOCTH. Haxoxxnenue
BaJICHTHOCTH 110 (hopMyJie OMHAPHOTO COETUHEHUSI.
Jlabopamopuvie onvimul. 4. U3roToBIEeHNE MOIETIEH MOJIEKYJT
OMHAPHBIX COSAMHEHUN

OnpeneneHus TOHATUN «KOBaJECHTHAS
MOJISIPHASL CBSI3bY,
«QJIEKTPOOTPHULIATEIILHOCTDY,
«BajeHTHOCTH».COoCTaBJICHHE CXEM
o0pa30BaHMsI KOBaJIECHTHOW MOJIIPHON
XHMHUYECKOH cBs3U. Vcronab3oBanue
3HaKOBOTO MojieNiupoBanusi. OnpeaeneHne
TUTIA XUMUYECKOU CBS3M 1O hopMyIie
BemecTBa. [IpuBenenre mpuMepoB BEIIECTB C
KOBAJIEHTHOU TOJISIPHOM CBA3BIO.
XapakTepucTuka MeXaHiu3Ma 00pa3oBaHUs
KOBAJICHTHOM CBSI3U. Y CTAHOBJICHUE
MPUYHHHO-CJIEACTBEHHBIX CBSI3€H: COCTaB
BEIISCTBa— THUI XUMHYCCKOU CBS3H.
Cocrasnenue popMyJibl OUHAPHBIX
COCIMHEHHMH 110 BAJICHTHOCTH U HAXO0XKACHHE
BaJICHTHOCTH JIEMEHTOB 110 (hopMmyJie
OounapHOTO coenuHeHus. Mcmnonap3oBanue
(bU3MYECKOTr0 MOJEIUPOBAHMS
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MeTammyeckas
XAMHUYECKAS CBSI3b.
0O000menue n
crCTEMATH3alMs 3HAHUHA 00
JJEMEHTAaX: MeTaulax u
HEMETAJUIaX, O BUAAX
XUMHYECKOH CBSI3H

B3anMoeiicTBre aTOMOB METAIIIIOB MEXAY COOOM —
o0Opa3oBaHNE METAUNIMYECKUX KpUCTalioB. [loHsATHE O
METaJUIMYECKON CBSI3U.
Jlabopamopuvie onvimsi. 5. I3SroTOBICHNE MOJCIH,
WJUTIOCTPUPYIOIIEH CBONCTBA METAJUTMYECKOM CBS3U

OrnpezeneHue MOHATUS «METANINYECKast
cBs3by». COCTaBJICHHE CXeM 00pa30BaHUs
MeTaJJIMYEeCKOM XUMHUYSCKOM CBSI3H.
Hcnonp3oBaHne 3HAKOBOI'O MOJICIUPOBAHUSL.
OrnpeziesieHne TUTIA XUMUYECKOM CBS3H 110
dbopmyre BemniecTBa. [IpuBenenue npumepon
BEIIIECTB C METAJNIMYSCKOM CBS3BIO.
XapakTepucTuka MexaHu3mMa o0pa3oBaHMs
METAJUIMYECKOM CBSI3U. Y CTAHOBJICHHUE
MIPUYMHHOCIIECICTBEHHBIX CBA3EH: COCTAB
BeIIeCTBa— THUI XUMHUYECKOMU
ces3u.IIpencraBiienne HHPOPMALIMH 110 TEME
«XHUMHYECKas CBI3b» B BUJE TAOJHUI], CXEM,
OTNOPHOT'0 KOHCIIEKTA, B TOM YHUCJIE C
npumeHenneM cpeacts KT

12 KoHTtposbHas padoTa mo
TeMe «ATOMBI XHMHYECKUX
JJIEMEHTOBY
TEMA 2. IPOCTBIE BEHIECTBA (6 4)
13 [IpocTrie BemecTBa-

metasuibl (PC «3naxomemso
€ pacnpocmpaneruem
Memannos 8 3eMHOU Kope Ha
meppumopuu Apxaneenvbckoti
obnacmu, ux
MecmopodicOenus, 3anacwl,
UCNOb306aHUEY.)

[Tonoxxenune meramios B [lepuogudeckoit cucreme
xumudeckux 3neMeHToB .M. Menneneesa. Baxueiiue
MIPOCTHIE BEUIECTBA-METAJUIbL: KENE€30, AMFOMUHUMN, KaJIbLUHI,
MarHui, HaTpuii, kammidi. O0mue pu3ndeckue CBOMCTBa
METaJIJIOB.

V[emoncmpayuu. OGpa3ibl METAIIIOB. JlabopamopHvie onbimai.

6. O3HaKOMIICHHE C KOJUICKLIMEH METaJIjIoB

OrnpeneneHust MOHATUN «METaJIbD»,
«IUTACTUYHOCTB», «TEIIONPOBOIHOCTHY,
«QIEKTPONPOBOTHOCTHY. Omrcanune
MOJIOKEHUS FJIEMEHTOB-METAILJIOB B
[Tepuoanueckoii cucTeMe XUMHUYECKUX
anemeHToB J[.M.MeHeneena.
Krnaccugukanys npocThix BEIIEeCTB Ha
METaJIbl 1 HEMETAJIbl. XapaKTEPUCTHKA
00mux GU3NIECKUX CBOMCTB METAILJIOB.
VY cTaHoBIEHUE TPUUYUHHO-CIIEICTBEHHBIX
CBSI3€H MEXIy CTPOCHHEM aToMa 1
XUMHUYECKOH CBA3BIO B MPOCTHIX
BenlecTBax-meTauiax. CaMocTosTeIbHOE
M3y4YeHUEe CBOMCTB METAJJIOB MpPHU
cOOJTIOICHUH TIPAaBUJT TEXHUKH O€30MaCHOCTH,

odopmIileHHEe 0TYETa, BKITFOYAIOIIETO

OIMCaHue HAOJIOACHMS, €ro




pe3yabTaToB, BBIBOJIOB. [Tonyuenue
XUMHUYECKON MHPOpMAIUH U3 Pa3TUYHbBIX

HMCTOYHHKOB
14 [IpocTeie BemecTBa- [Tonoxxenue HemeTawioB B [lepuoauueckoil cucreme.
HEMETaJIbL, UX CpaBHEHHE ¢| BakHeilume npocTeie BemecTBa-HeMeTaluIbl, 00pa30BaHHbIE OmnpeneneHus MOHATHN «HEMETAUIbD»,
MeTajulaMH. AJIOTponus aTOMaMu KHCJIOpO/Jia, BOJOPO/Ia, a30Ta, cepsbl, pocdopa, «AIJIOTPOMUS», «AJNIOTPOITHbIE
(PC «Bnaxomcmso c yriaeposaa. MosekyJibl IpOCThIX BEUIECTB-HEMETAIIOB! BUJIOM3MEHEHHUS, UM MOAU(BUKALIUNY.
MecmopodcoeHusMU yeia i | BOJOPOJA, KUCIOPO/a, a30Ta, raioreHoB. OTHOCHTEbHAS Ornrcanue Moja0XKeHus 31eMEHTOB-
aimMasoe Ra meppumopuu MoJeKysipHasi Mmacca. CriocOOHOCTh aTOMOB XUMHUYECKUX HeMmeTauioB B [lepuoauyeckoii cucreme
EGPO”eﬁCKOZOV Cesepa | 3;eMeHTOB K 06Pa30BAHMIO HECKOIBKHX IPOCTHIX BEIECTB— | XUMUUECKHX sneMenToB .M. Menzneneesa.
Apxanzenscxoti obnacmu, aJuI0TpONuUs. AJUIOTPOIHBIE MOAU(PHUKALMH KHCIOPO/A, OrnpeieneHye NPUHAIEKHOCTH
npobremant ux docdopa, onoBa. Meraymuinueckue 1 HEeMETaNIMYECKUE HEOPraHWYECKHUX BEIIECTB K OJHOMY U3
PPOMBLULRENIO20 OCEOCHUR, CBOICTBa NMPOCTHIX BeniecTB. OTHOCUTEIBHOCTD ATOIO M3YYEHHBIX KJIACCOB: METaJIbl U HEMETAJLJIBL.
noce ai’;?:;;ﬂegzg:é omKu, HOHSTHSL. JlokazarenbCTBO OTHOCUTENIBHOCTHU JEJICHUS
Mepam sawum VIemoncmpayuu. Tlomyaenne o3ona. OOpasibl 6EJI0T0 U CEPOro| TPOCTHIX BEIIECTB HA METAJUTB M HEMETAJIIBL.
oKpyoICaroweti cpeobi. 0JI0Ba, 0enoro u KkpacHoro ¢ocdopa. JlabopamopHvie onvimul.| Y CTaHOBIEHUE MPUINHHO-CIIECTBEHHBIX
Pac](pblmb 3HAUeHUe 7. O3HaKOMJIEHHE C KOHHCKHI/Ieﬁ HEMCETAJIJIOB CBsI3el MCKAY CTPOCHUEM aToOMa U
030106020 €105 OJis NAAHEMbl XUMHUYECKOH CBS3bIO B IIPOCTHIX
3emaa u sxono2uueckue BemnecTBax-HemeTtauiax. OObscHEHHE
npooiembl Apxanzenscrol MHOT000pa3us MPOCTHIX BEUIECTB TAKIM
obracmu, 6 cessu ¢ dakTopoM, KaK aJuIOTPOITHS.
USMEHERUEN 030HO06020 CNOA CaMOCTOSITEIbHOE U3YIECHUE CBOMCTB
Had e¢ meppumopueiiy.) HEMETAJIJIOB [P COOIIOAEHUHU PABUIT
TEXHHUKHU 0€301MacHOCTH, 0(hOpMIIEHUE OTYETa,
BKJIFOYAIOIIETO ONKCaHue HaOII0eHMs, €ro
pe3yabTaTOB, BHIBOJIOB. BhInonHeHne
CpaBHEHUS 110 AaHAJIOTHHU
15 KonunuecTBo BemecTra Ornpenenenust NOHATUN «KOJIUYECTBO
Uucno Asoraapo. KonnuectBo BeniectBa. Moib. MonsipHast BEIIECTBAY, «MOJIbY, «IIOCTOSTHHAs
Macca. KpaTHbie e TMHUITBI H3MEPEHHUS KOJIMUECTBA BEIIeCTBa— ABOrajpo», «MoJiipHas Macca». Pemenue
MUJUTUMOJIb U KMJIOMOJIb, MAJUTUMOJIIPHASA U KUJIOMOJISIPHAS 3aJla4yM C UCIOJIb30BaHNUEM TOHATUN
Macchl BerecTBa.PacueTsl ¢ UCTOIB30BAHUEM MOHATHI  |«KOJIMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«KOJIMYECTBO BEILIECTBA», «MOJSIPHAS MAccay, «IIOCTOSIHHAs «TOCTOSIHHAsA ABOTaJIpO»
ABoranpo». /Jemoncmpayuu. HeKoTOpble METAIIIIBI U
HEMETaJUIbl C KOJIMYECTBOM BellecTBa 1 MOJIb
16 Mounsipablii 00beM MousipHbIii 00beM ra3000pa3HbIX BemlecTB. KpaTHbie enunuiel] OnpeneneHus MOHATUN «MOJIIPHBIA 00beM

ra3000pa3HBIX BEIIECTB

U3MCPCHUA— MPIJ'IJ'IHMOJ'ISIpHLIfI n KHHOMOHﬂpHBIfI

Ta30B», KHOPMAJIbHLIC YCIIOBUS. Pemenue




00BeMBI Ta3000pa3HbBIX BEMIECTB. PacueTsl ¢ MCOIb30BaHUEM

Jlemoncmpayuu. Monsipablii 00beM ra3000pa3HbIX BEIECTB

MMOHATUH «KOJUIECTBO BCIICCTBA», «MOJISIpHAd Macca»,
((MOHHpHBIﬁ 00BeM ra3oB», «IIOCTOsAHHAsA ABoraz[po».

«KOJTMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIH 00bEM T'a30B», «ITOCTOSIHHAS

ABoranpoy». CocTaBjieHle KOHCIIEKTA TEKCTa
Pemenue 3a1a4 ¢ KCIOJIL30BAHUEM ITOHITHI

3a1a4 C UCIIOJIb30BAHUEM MMOHSTHH

17

Penrenue 3amau ¢
HCITOJIB30BAHUEM TTOHSITHI
«KOJIMYECTBO BEIICCTBAY,
«IOCTOSTHHAsE ABOTAPO»,
«MOJISIpHAsi Maccay,

PacueTsl ¢ BCITONIb30BaHUEM NOHATHH «KOJINYECTBO
BCIICCTBA», «MOJIApHAs Maccay, ((MOJBIpHBIfI 00BeEM ra3oB»,
«YHUCI0 ABOF&,I[pO»

«KOJHUYCCTBO BCUICCTBA», «KMOJIAIPHAA MacCCa»,
((MOJ'IHpHBIfI 00BeM ra3oB», «IIOCTOsIHHAasA

ABorazipo»
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«MOJISIPHBIA 00BEM ra30B»
O06o0061IEHNE U
CHCTeMaTH3aUsI3HAHUN 10
Teme «IIpocThie BemecTBay

Brimonnenue SaI[aHI/Iﬁ 10 TEMC ((HpOCTBIe BCIICCTBaA»

[Tony4yenne xuMu4eckoil nHGoOpMaIH n3

uHpopmanuu 1o Teme «IIpocTeie BemecTBay B
BUie TabJIM1l, CXEeM, OLIOPHOTI'O KOHCIIEKTa, B

Pa3JIMIHBIX UCTOYHUKOB .Hpe,[[CTaBJ'IeHI/IC

TOM 4Hciie ¢ npumeHenueM cpencts MKT

19

KonTponbnas pabota no

(14 1)

teme «IIpocTeie BemecTBa»
TEMA 3. COEJMHEHUA XUMNYECKHUX 2JIEMEHTOB

OKHCJICHHUA U BAJICHTHOCTH. OHpeI[CJ'ICHI/IC

20

CreneHb OKUCIIEHHUS.
OCHOBBI HOMEHKJIATyphI
OMHAPHBIX COEAUHEHHH

Crenensb okucienus. CpaBHEHHE CTENIEHU OKUCIIEHUS U
BajleHTHOCTHU. OmnpeesieHre CTENEHN OKUCIEHUS JIEMEHTOB B
OuHapHbIX coennHeHusX. CocTaBneHue GopMya OMHAPHBIX
coeMHeHu, 001t cnoco0 ux Ha3BaHui. bunapHbie
COEMHEHMS METAJUIOB U HEMETAJIOB: OKCHJIBI, XJIOPHIBI,
cynbuasl v np. Coctanenue Gopmysn OMHAPHBIX COEAUHEHUN

CTCIICHU OKHUCJICHHUA 3JICMCHTOB B 6I/IHapHBIX

Ha3BaHUU. buHapHbIE COEUHEHUS METAIIJIOB U
HEMETAJJIOB: OKCU/IbI, XJIOPUbI, CYIbGUIBI U

coenuHeHUI OnpeeieHns MOHATUN «CTENeHb

coeaunenusx. Cocraienue Gopmyi
OMHAPHBIX COEIUHEHMH, 00U cr1oco0 nX
np. CocraieHue Gopmys OMHAPHBIX

OKHCJICHUA», «KBAJICHTHOCTB». CpaBHeHI/Ie
BaJICHTHOCTHU U CTCIICHU OKHCIICHHUA
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Oxcuapl (PC
«Paccmompenue
NPUPOOHBIX OKCUOOB:
OoKCUmMbL U HCeNe3HAKU
\Apxaneenvckotl obracmu,
Xumuyeckuii cocmas,
Mecmopodicoenus,
3anacel, UCNONL308AHUEY.

)

bunapHbie coeIMHEHNST HEMETAJIJIOB: OKCHUJIbI, JIETYYUe
BOJIOPOAHBIE COEAMHEHUS, UX COCTAB U HAa3BaHUA.
[IpencraBuTenu OKCHAOB: BOJA, YIIAECKUCIBIN ra3, HErameHas
u3BecTh. [IpencraBurenu neTy4ynx BOJAOPOIHBIX COSTUHEHUMN:
XJIOPOBOJIOPOJ M aMMHUaK. /Jemoncmpayuu. OOpa3ibl OKCHUIOB.
Jlabopamopuvie onvimsi. 8. O3HAKOMIICHUE C KOJUICKITHEH
OKCcHUIOB. 9. O3HaKOMIJIEHHE CO CBOMCTBaMHU amMmMmHuaka. 10.
KauecTBeHHas peakuys Ha yIrieKUCIIbIA ra3

22

OKcuapl

OrnpenenieHne MOHATUS «OKCUIBI.
Omnpenenenye NpUHAICKHOCTH
HEOPTaHWYECKUX BELIECTB K KJIacCy OKCUIOB
o gopmyse. OmnpeneneHre BaleHTHOCTU U
CTEIIEHU OKUCIIEHUS IEMEHTOB B OKCHJIAX.
Onurcanue CBOWCTB OTAEIbHBIX
IIPEACTABUTENEH OKCUIOB.
Cocrasnenue GopmMys U Ha3BaHUH
okcuoB.IIpoBenenne HabmoaeHMI (B TOM
YHCJIe ONOCPEJOBAHHBIX) CBOMCTB BEILIECTB U
MPOUCXOASIINX C HUMU SIBJICHUM, C
COOJTIOICHUEM TTPABUJI TEXHUKHU
0e30macHOCTH; OPOPMIICHHE OTYETA C
OIKMCAaHUEM DKCIIEPUMEHTA, €r0 Pe3yIbTaToOB U
BBIBOJIOB

23

OcHoBaHus

OcHoBanus1, X COCTaB U Ha3BaHUs. PacTBopuMocTh
OocHOBaHuH B Boje. [IpencraBureny menoden: ruIpoKCUIbI
HaTpus, Kanus U Kaiblus. [lonsTie 00 uHAMKaTOpax U
Ka4eCTBEHHBIX PEAKLUX.

Hemoncmpayuu. O6pa3upl ocHoBaHUM. KucnoTHoenounsle
VMHJIMKATOPbl U N3MEHEHUE UX OKPACKH B LICIIOYHON Cpese

24

OcHoOBaHUS

Omnpenenenus MOHITHH «OCHOBaHUSY,
«IIETIOYMNY, «KKa4eCTBEHHAs PEaKIIHs»,
«uHAuKaTopy. Kitaccudukariysi OCHOBaHUH 110
pactBopuMocTH B Bozie. OnpeienieHne
NPUHA/JICKHOCTH HEOPTaHUYECKUX BEIICCTB K
KJIaCCy OCHOBaHUH 10 (opMyIie.
Onpenenenue cTeneH! OKUCIEHUS 3JIEMEHTOB
B ocHOBaHUsX. ONMcaHne CBONCTB OTJENbHBIX
npezcraBuTeneit ocHoBanuil. CocraBieHue
(dhopmy 1 Ha3BaHUI OCHOBAHUIM.
Vcnonp3oBaHue TabIUIIbI PACTBOPUMOCTH IS
OTIpeJIeIIEHUs] pACTBOPHUMOCTH OCHOBAHUH.
YcTaHoBIIEHHE TeHETHYECKOM CBA3H MEXIy
OKCHJIOM ¥ OCHOBAaHHEM U Ha000pOT
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Kucnotsr (PC
«3HaAKomcmeo ¢
NpUPOOHBIMU KUCTOMAMU, 8
Mmom yucie No48eHHbIMU, C
Xumuyeckum u
IMexaHuuecKkum cocmasom
nous Apxamneenvbckou
obracmu.

Hayuumuca onpedenamp
KUCTIOMHOCHb NOY8
deticmsuem UHOUKamopa
Ha 600HYT0 8LIMAIICKY NOUS,
pacckazams 0 cnocooax
CHUICEeHUsL KUCTIOMHOCTU
nousy,)

Kucnotsl, ux cocras u Ha3BaHud. Knaccudukamus KMCIOT.
[IpencraBuTeny KUCIOT: cepHas, COJIsiHasA, a30THasd. [lonsaTue o
mkase Kucimotuoct (mkane pH). M3Menenue okpacku
MUHUKAaTOPOB.

Hemoncmpayuu. O6pa3upl kuciaot. KucnorHo-1ienouHsle
WHJUKATOPBl U U3MEHEHUE UX OKPACKU B HEUTPAIBHOU U
KHMCJIOTHOH cpefiax. Y HUBEpCaIbHbI HHAUKATOP U U3MEHEHUE
€ro OKpacku B pa3nuuHblx cpenax. llkana pH Jlabopamopnvie
onvimol. 11. Onpenenenue PH pacTBOPOB KUCIIOTHI, IIETOYH U
Bozbl. 12. Onpenenenre PH TMMOHHOTO U S10JI0YHOTO COKOB H4|
cpese II0I0B

26

Kucnotsl

OrnpeneneHnst NOHATHI «KUCIIOTHI,
«KHCIIOPOACOACPIKAIINE KUCIOTBI»,
«OECKUCIOPOIHBIE KUCIOThD», «KUCIOTHAsS
cpenay, «IelIouHas cpesiay, «HeHTpanbHas
cpena», «ukana pH». Knaccndukanus kucior
110 OCHOBHOCTH U COJIEPIKaHUIO KUCIOPO/Ia.
Onpenenenue NpuHaAIEKHOCTH
HEOPraHMYECKUX BEIECTB K KJIACCY KHCIIOT I10
dopmyne.OnpeneneHue CTENEHN OKUCIEHUS
AJIEMEHTOB B KUcIoTax. Onrcanue CBONCTB
OTAENbHBIX MTPEJICTABUTENICH KUCIIOT.
CocraBienue GopMyI U Ha3BaHUN KUCIIOT.
Vcnonp3oBaHne TabIULbI PACTBOPUMOCTH IS
OTIpEeICIIEHUS] PACTBOPHUMOCTH KUCIIOT.
YcTaHOBIIEHHE FEHETUYECKOH CBA3H MEXY
OKCHJIOM M TUAPOKCUIOM U HA00O0POT.
[IpoBenenue HabmOAeHUH (B TOM YHCIIE
OMOCPEIOBAaHHBIX) CBOMCTB BELIECTB U
IIPOUCXOJIAIINX C HUMHU SIBJICHUH C
COOJTIOICHHEM TPABUII TEXHUKU
0e301acHOCTH; OPOPMIICHHE OTYETA C
OTIMCAaHHEM DKCIIEPHMEHTA, €T0 PEe3yIbTaTOB U
BBIBOJIOB. MccenoBaHue cpesibl pacTBopa ¢
MTOMOIIIBIO0 WH/IUKATOPOB.
DKcIepUMEeHTAbHOE Pa3IMueHIe KUCIOTh U
IIEJI0YH C TIOMOITHIO HHIUKATOPOB

27

Conu Kak MpOU3BOIHbBIE
KUCJIOT U ocHoBaHM# (PC
«3Haxomcmeo ¢
pacnpocmparnenuem conel
6 npupoode Apxaneenvbckotl
obnacmu, ux
Mecmoposxcoenusmu
pyoonpossieHusmu Ha

Coun Kak IpoM3BOJIHBIE KUCIIOT U OcHOBaHUi. X cocTaB u
Ha3BaHusA. PactBopuMocTs coselt B Boae. IIpencrasurenn
CoJIeH: XJIOpHU1 HATpHsl, KapOoHAT U PocdaT KaabIHsL.
Jemoncmpayuu. OOpa3ipl Coen.
Jlabopamopnvie onvimol. 13. O3HaAKOMIIEHUE C KOJUICKITHEH
coyei

meppumopuu Kpas:

Onpenenenne NOHATHA «con». OnpenencHue
[PUHA]JIEKHOCTH HEOPTaHUYECKUX BEIIECTB K
KJaccy coiieit mo gpopmyine. Onpenenenue
CTENEeHH OKUCJIEHUS SJIEMEHTOB B COJISIX.
Onucanue cBONCTB OTIENIBHBIX
npeacTaBuTeneit coneit. CocraBieHue
dbopmyn u Ha3BaHU# coneil. Micnonb3oBaHue
TaOJIMIbI PACTBOPUMOCTH JJIs ONPEJICIICHUS




U36eCMHAKU, O0JIOMUMDB, pactBopuMocTH coueid. [IpoBenenne
aunc, aneuopum u op. HaOII0/IeHUH (B TOM YHCIIE OTIOCPEIOBAHHBIX )
Pacwupenue CBOWCTB BEIIECTB U MPOUCXOSIINX C HUIMA
npeoCcmasieHull Y4auuxcsi SIBJICHUH, C COOJTIOJICHUEM MPABUIT TEXHUKHU
0 NPUPOOHLIX bocamcmeax 0e301acHOCTH; OPOPMIICHHE OTYETa C
CeBepHbIX Hedp, O OIMCAaHUEM IKCIIEPUMEHTA, €r0 Pe3y/IbTaTOB U
MHO2000pa3UU XUMUYECKUX BBIBOJIOB
sewgecms 6 npupo/le
obracmuy.)

Comnn xak ITPONU3BOAHEBIC

KHMCJIOT 1 OCHOBAHUM
AmopodHbIe 1 AMopdHBIE 1 KPUCTAJUINYECKUE BEIIECTBA.
KPUCTALUINYECKHUE MexMOJIEKyIIIpHbIE B3AUMOAECHCTBUS. THUIIbI OmnpeneneHust MOHATHH «aMOp(HBIE
BEILIECTBA KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT

BEIIECTBAY, «KPUCTALUTUICCKUE BEIIECTBAY,
THIIOB KPUCTAIUIMYECKUX PEIETOK. /Jemoncmpayuu. Monenn «KpUCTAJTHYECKAs PEIICTKAy, «HOHHAs
KPUCTAITIMYECKUX PEHIETOK XJIOPH/IA HATPUS, allMa3a, OKCU/IA |  KPUCTAIMYECKas PEIETKa, «aTOMHas
yraepoaa (V). Jlabopamopnvle onvimor. 14. O3HaAKOMIIEHHE C|KPHCTAILIMYECKAS PELIETKA, «MOJIEKYIIAPHAs
KOJIJIEKLIEH BEIECTB C Pa3HbIM TUIIOM KPUCTAIIMUYECKOM KPHUCTAJUTUYECKas PEIIeTKay,
pemieTku. M3roToBieHre MOJEIEH KPUCTAIUNINYECKUX PEIIETOK «METATHYECKast KpUCTAIUTNIECCKas
peneTka». Y CTAaHOBIICHHE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€H MEXIy
CTPOEHUEM aTOMa, XUMHUYECKON CBSI3bIO U
TUTIOM KPHCTAJTHYECKON PEIIeTKH
XMUMHUYECKHX COeIMHEHNH. XapaKTepucThKa
aATOMHBIX, MOJICKYJISIPHBIX, HOHHBIX
METAJUINYECKUX KPUCTAIUTMYECKUX PELIETOK;
Cpellbl pacTBOpa C MOMOIIBIO Kbl PH.
[TpuBeneHne NpUMEPOB BEILIECTB C PAa3HBIMU
TUTIAMHA KPUCTAIUTUIIECKON PEIIeTKH.
[IpoBenenue HabMOAeHUH (B TOM YHCIIE
OTOCPEIOBAHHBIX) CBOMCTB BEUIECTB U
MIPOUCXOJIAIINX C HUMHU SIBJICHUH C
COOJTI0/ICHUEM TPABHIT TEXHUKH
0e301acHOCTH; OPOPMIICHHE OTYETA C
OIHMCAHUEM DKCIIEPUMEHTA, €r0 Pe3y/IbTaToOB U
BbIBOIOB. COCTaBJIeHHE Ha OCHOBE TEKCTa

TaOJIUIIBI, B TOM YHCIIC C



npuMmeHeHneM cpeacts MKT

Uuctsle BemecTBa u cMecu.| UmucTele BemecTBa U cMecH. [Ipumepsl KUIKHUX, TBEPIABIX U
MaccoBas u 00beMHasi | Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BEIIECTB U cMecel. | OnpeeneHust MOHITUH «CMECH», «<MaccoBas
JI0JM KOMIIOHEHTOB B | MIx coctaB. MaccoBas u 00beMHasi 10J11 KOMIIOHEHTa CMECH. | I0JIsl pACTBOPEHHOTO BELIECTBaY, «00bEMHas
cMecu PacueTsl, cBsI3aHHBIE C UCTIOJIb30BAHUEM MOHSATHUS «IOJISD». 707151 BenecTBa B cMecu». [IpoBenenue
Jlabopamopnwie onvimsi. 15. O3HaKOMIICHUE C 00pa3lioM  [HAOJIOACHHH (B TOM YHCIIE OMTOCPEIOBAHHBIX )
TOPHOH MOPOJIBI CBOWCTB BEIIECTB U MPOUCXOAIUX C HUIMU
SBJICHUH C COOJIIOACHUEM ITPABUIT TEXHUKH
0e301acHOCTH; OPOPMIICHHE OTYETA C
OINHMCaHUEM 3KCIIEPUMEHTA, €ro PE3yJIbTaTOB U
BBIBOZIOB. PelieHne 3aa4 ¢ UCIoIb30BaHUEM
MOHATUH «MaccoBast JOJIs 3JIEMEHTA B
BEIIIECTBEY, «KMACCOBAs JI0JIs1 PACTBOPEHHOTO
BEILIECTBA», «00BEMHas1 101 ra3000pa3HOro
BEIICCTBAY

PacquH, CBA3AaHHBIC C UCIIOJBb30BAHUCM IMOHATHA <«TOJLIM.
Pemenue 3a1a4 ¢ uCnoJb30BaHUEM MMOHSTUH
«MaccoBad J0Jisd 3JIEMEHTA B BEHICCTBE,

«MaccoBas JI0J1s1 PAaCTBOPEHHOT'O BEILIECTBAY,

«00BeMHas1 1015 Ta3000pa3HOTO BEIICCTBAY.

Brinonnenue 3agaduii mo reme «CoeauHEHNS XUMHUYECKUX [Ipencrasienne nHGOPMAIIMH IO TEME
«CoequHeHN XUMHYECKUX DJIEMEHTOBY B

PaC‘IeTH, CBA3aHHBIC C
IOHATHUEM <10JISI».

O0o0611eHuE U
cucTeMaTU3aLMs 3HAaHUH 110 DJIEMEHTOBY
BHjIe TAOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTa, B
TOM 4HcIie ¢ mpumeHenuem cpeacts MKT

Tteme «CoeInHEeHn
XUMHUYECKUX DIIEMEHTOB)

KonTponbnas pabota no
TeMe «CoeanHeHus
XHUMHYECKHUX 3JIEMEHTOB)
TEMA 4. UBMEHEHUSA, IPOUCXOIAIIME C BEINIECTBAMM (12 )
dusnyeckue SBICHHUS. [lonsiTHE ABIEHMI KaK U3MEHEHUHN, TPOUCXOSIINX C Ornpenenenust MOHATUN «IUCTUIUISIINS, UIIN
Pasznenenue cmeceit BEIIECTBOM. SBIIEHUS, CBA3aHHbBIE C U3MEHEHUEM MEPETOHKAY, «KPUCTAILTU3ALUS,
KPUCTAJUIMYECKOTO CTPOEHUS BEILIECTBA MPU MOCTOSIHHOM €T0 «BBITTAPUBAHKEY, «PUIHTPOBAHUEY,
cocTaBe,— (usudeckue spieHus. Dusnveckue sSBJICHUS B «BO3TOHKA, WU CYyOJIMMAaIIUs,
«OTCTauBaHHEY, KIICHTPUPYTUPOBAHUE.

YcTaHoBIEHME IPUYUHHO-CIIECTBEHHBIX
CBsI3el MeXTy (PU3NIECKUMH CBOMCTBAMU

XUMHHU: TUCTUIUIALUA, KPUCTAJUIIU3allusd, BbIIIAPUBAHUC U
BC€IICCTB U CII0COOOM pasaciICHUA cMmeceit

BO3IOHKA BEIECTB, PHIBTPOBAHUE U LIEHTPU(YTHPOBAHUE.
Hemoncmpayuu. Ilpumeps! GU3NYECKUX SIBICHUH: TIaBICHUE
napadrHa; BO3TOHKA HOJIa WJIK O€H30MHON KUCIIOTHI;

pacTBOPEHUE OKPAIIEHHBIX COJIEH;




TG Gy3uSTyIINCTBIX BEIIECTB C TOpsALIeH TaMIOUKH
HaKaJUBaHUS
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XuUMHU4YecKre SBICHM.
VYcnoBus U IPU3HAKU
MIPOTEKAHUS XUMUYCCKUX
peakuui

SIBneHust, cBA3aHHbIE C U3MEHEHUEM COCTaBa BEUIECTBA,—
XxumMudeckue peakuuu. [Ipu3Haku u ycnoBusi IpOTEKaHUs
XUMHUYECKHUX peakiuii. BoiieneHnue TerioTel U cBeTa—
peakiuu ropenus. [lorsTue 00 3K30- ¥ SHIOTEPMHUECKUX
peaKuusx.

Lemoncmpayuu. IIpuMepbl XUMHUUYECKUX SBJICHUI: TOPEHUE
Mmaruusi, ocdopa; B3auMOAeCTBHE COJISTHON KUCIOTHI C
MPaMOPOM WJTU MEJIOM

OrnpezesieHnst MOHITHI «XUMUYECKas
peaKkusa», «peaKUuyu rOPEHUsD,
«AK30TEPMUYECKUE PEAKLIUN,
«@HAO0TEepMHUYEcKHEe peakiuny. Habmonenue
Y OMHMCaHUE NPU3HAKOB U YCIIOBUM T€UEHUS
XUMUYECKUX PEAKLNA, BEIBOIbI HA OCHOBAHUH
aHaJIM3a HAOJFOICHUH 32 DKCIIEPUMEHTOM
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3akoH COXpaHCHHA MaCChI
BCIICCTB.
XUMHYECKHE YpaBHCHUA

3aK0H COXpaHEHHUSI MACChl BEMIECTB. XMMUYCCKHUE YPaBHEHUS.
3HayeHne NHIEKCOB U KO3(PPHUIIMEHTOB.
CocraBiieHHE YpaBHEHUN XUMUYECKUX PEAKIUN

Onpenenenne NOHATHS «XUMUYECKOE
ypaBHeHHE». OOBSICHEHHE 3aKOHA
COXpPaHEHHs MacChl BELIECTB C TOUKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOI'O YUEHHUSI.
CocraBiieHue ypaBHEHUI XUMUYECKUX
pEaKIMii Ha OCHOBE 3aKOHA COXPAaHEHMUS
macchl BeuiectB. Kimaccudukarnus
XUMHUYECKHX PEAKIIHiA 110 TETI0BOMY 3 deKTy
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Pacuersl 10 XuMH4eCKUM
YPaBHEHUSAM

PacueTrsl Mo XUMHYECKUM YpaBHCHUAM. Pemenue 3amau Ha
HaX0XJACHHUEC KOJIMYCCTBA, MAaCChl NN o0obeMa IIpoayKTa
peaKknuu 1o KOJIN4YCCTBY, MaCCC UJIU O6’[>€My HCXOOHOI'O
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Pacuersl 1o XuMuueckum
YpPaBHEHUAM

BCIICCTBA. PacueTsl ¢ ncmojib30BaHUEM TTOHSITHS «I0JIsI», Koraa
MCXOJIHOE BEUIECTBO IaHO B BHJIE PACTBOPA C 3aIaHHOU
MAaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WA COJECPHKHUT
ONPEAEIIEHHYIO JOJII0 IIPUMECEN

BrinonHenue pacueToB 10 XUMUYECKUM
YpaBHCHHUAM HA HAXOXKICHHUEC KOJIMYCCTBA,
MAacchl WK 00beMa MIPOAYKTA PEaKIUH 110

KOJIMYECTBY, Macce UM 00bEMY UCXOIHOTO

BEILIECTBA; C UCIOJIb30BAHUEM ITOHATUS

«I0JIs1», KOT/la UCXOHOE BEIIECTBO JaHO B
BUJIE pAcTBOPA C 3aJaHHOMMACCOBOM J10JIEN
PaCTBOPEHHOTO BEIIECTBA WA COACPIKUT
ONPENEIICHHYIO JOJIF0 TPUMECEN

39

Peaknuu pasnoxeHus.
[TonsTHE O CKOpOCTH
XUMUYECKON PEAKLUU U
KaTaau3aTopax

Peaknuu paznoxenus. [IpeacrasieHne o CKOpocTu
XUMHYECKUX peakiui. Karanuzaropel. ®epMeHTHI.
Hemoncmpayuu. Tonyaenue ruapokcuaa meau (I1);
pasnioKeHUe TIepMaHTraHaTa Kallvs; pa3JIoKeHUe EPOKCHIa
BOJIOpOJa C MOMOIIbIO TUOKCH/Ia MApTaHIla U KaTalla3bl
KapTodesns Ui MOPKOBU

BCILCCTB U IPOAYKTOB PCAKINH. Ha6J'IIO)IeHI/IC

XUMHUYCCKHUX peaKI.IHfI, BBIBOJbI HA OCHOBaHHUH

OnpeneneHns NOHATHH «PEaKIMH
Pa3IoKEHUN», «KaTaIu3aTopbl»,
«pepmenTh». Knaccudukanus XuMuaeckux
peaxkuuii Mo YUCIy U COCTaBY UCXOIHBIX

1 OIMMCaHUEC MMPU3HAKOB U YCHOBHfI TCUCHU A

aHaJM3a HaOIIOJIEHUH 32 SKCTIEPUMEHTOM.




CocraBieHHE HAa OCHOBE TEKCTA CXEMBI, B TOM
gucie ¢ npumeHenreM cpeacts UKT

40 Peakmuu coeqnuenus. | Peakiuu coenuHennsa. KatanuTHnyeckue U HEKAaTAJIUTHYECKUE
[enouku nepexonos peakiuu, 00paTUMbIE U HEOOPATHUMBIE PEaKIIHH. Onpenenenns NOHATHH «peaKkLUU
Jlabopamopnvie onvimsi. 16. OKucieHne MeIH B IIJIAMEHU COCIMHEHUN Y, «PEAKLIUN PAZI0KCHUS,
CIUPTOBKU WJIM TOPENIKU «o0OpaTuMBbIe peakLun», KHEOOPaTUMbIE
peakuun», «KaTAINTUYECKUE PEAKIIUN»,
«HEKATAJTUTUYECKUE PEAKLIUI.
Knaccugukarnus XuMrUuecKkux peakuui mno
YHCIIy U COCTaBY UCXOAHBIX BELIECTB U
IIPOAYKTOB PEAKIUH; HAIIPABICHUIO
IPOTEKaHUs PEAKIMH; YIACTUIO
katanuzaropa. HabmoneHnue u onucanue
IIPU3HAKOB U YCIIOBUN TE€UEHUS XUMHUECKUX
peaxkuuii, BBIBOABI HA OCHOBAaHUM aHAJIN3a
Ha0JI10/IEHUH 33 HKCIEPUMEHTOM
41 Peakuuu 3amemenus. Psan Peakuuu 3amemenus. P akTHBHOCTH METaJIOB, €T0
AKTUBHOCTH METAJJIOB WCII0JIb30BAaHUE JJI IPOrHO3UPOBAHUS BO3MOYKHOCTH Onpenenenus NOHATHH «peakLUU
IIPOTEKAHUS PEAKLUI MEKIY METaJlJIaMU U 3aMELIEHU», «PAJ AKTUBHOCTU METAJIJIOBY.
KHMCJIOTaMU,PEAKINI BHITECHEHUS OHUX METAJIIIOB U3 Knaccudukanus XuMu4ecKkux peakiui mo
pacTBOPOB UX COJIEH IPYTUMHU METAJUIaMU. /JemMoHcmpayuu. YHCIIy U COCTaBY UCXOAHBIX BEILIECTB U
B3aumoneiictBue pa30aBiIeHHBIX KUCIOT C METaJlJIaMH. IPOAYKTOB peakiuu.lcrnonb3oBanue
Jlabopamopnvie onvimol. 17.3aMelieHne MeId B pacTBOpPE INEKTPOXUMHUUYECKOTO psifia HANPSKEHUM
xnopua meau (1) sxenezom (aKTUBHOCTH) METAJUIOB JJIsl ONIpEeNICHUs
BO3MO>KHOCTH IPOTEKAHUSI pEAKLIUN MEXKTY
MeTaJlJIaMi U BOAHBIMU PacTBOPAMHU KHUCIIOT U
coseil. Habmonenue u onucanye Npu3HaKkoB U
YCJIOBUM TE€UYEHHSI XUMHUYECKUX PEAKIIMM,
BBIBOJIbl HA OCHOBaHMHU aHaJIN3a HaOJII0IeHUH
3a SKCIIEPUMEHTOM
42 Peakiiun oomena. [Ipasuio Peakiiun ooMena. Peakiuu HeliTpanuzanuu. Y cioBus OmnpeneneHus MOHATHIA «peakiMi 0OMEHay,

beprome

MPOTEKaHMsI peakiii OOMEeHa B pacTBOPAX JI0 KOHIIA.
Hemoncmpayuu. PactBopenne runpokcuna meau (11) B
KHcI0Tax; B3aumoeicreue okcuaa meau (I1) ¢ ceproit

KHCJIOTOU TPU HarpEeBaHUU

«peakiuu HerTpanuzanuny. Kinaccudukamms
XUMHUYECKUX PEAKIUHN M0 YUCTY U COCTABY
HUCXOJHBIX BEHICCTB U IMTPOAYKTOB PCAKIINH.

M crionb30BaHKe TaOIHIIBI PACTBOPUMOCTH IS

oTpe/IeJICHUsI BO3MOYKHOCTH TPOTEKAHHS
peaxkuuii




obmena. Habmroienre n onrcaHue mpu3HaKoB
Y YCJIIOBUM T€UEHHS] XUMUYECKUX PEAKLIHM,
BBLIBOJIbI Ha OCHOBAHHHY aHaIM3a HAOII0IeHUH
3a SKCIEPUMEHTOM

43 Tunel xumuyeckux Turnbl XUMHUYECKUX PEaKLU Ha IPUMEPE CBOUCTB BOIBI. OnpeneneHne NOHATHS «TUAPOIIU3»
peaxkuuii Ha mpumepe Peakius paznoxeHus— 371eKTpoin3 Boibl. Peakiyu
CBOMCTB BOJbI. [IoHATHE O [cOeTMHEHNS — B3aUMO/ICHCTBUE BOJIBI C OKCHAMH METAJIJIOB U
TUIPOJIU3E HEMETAJJIOB. Y CJIOBUE B3aUMOJICHCTBUS OKCHJIOB METAJIOB U
HeMeTauioB ¢ Boaou. [IoHsTHE «THApOKCUABI». Peakuu
3aMeIleHus] — B3aMMOJEHCTBHUE BO/bI ¢ MeTayulaMu. Peakuuun
0o0MeHa— T'MIpOJIU3 BEIIECTB
44 O6o061eHne u BrinonHenue 3ananuii no teme «V3MeHeHusl, IpOUCXOIsIIue ¢
CUCTeMAaTH3alMsl 3HaHUH 110 BEIIECTBAMU Hcnonb30BaHne 3HaKOBOIO MOJIETMPOBAHUS.
Teme «/3MeHeHus, [Tonyyenue xumuueckoil uuHdopmau u3
IIPOUCXOISIINE C pa3IMYHbIX UCTOYHUKOB. [IpencraBnenue
BEIIECTBAMI uHpopmanuu 1no reme «M3meHenus,
MIPOUCXOJSIINE C BELIECTBAMUY B BUJIE
TabJIMII, CXEM, OLIOPHOTI'O KOHCIIEKTa, B TOM
yucie ¢ npumeHenueM cpeacts KT
45 KonTponbHas pabora no
Teme «/I3MeHeHus,
IIPOUCXOISIINE C
BEIIECTBAMMY
TEMA 5. MIPAKTUKYM 1. «[IPOCTEMWIIHWE ONEPAIIMA C BEIIECTBOM» (3 4)
46 [IpaBuia TexHuku O0e30nmacHOCTH Npu padoTe B xumuueckoM | Pabora ¢ mabopatopHbIM 000py10BaHUEM U
[TpaBuna TeXHUKH kabunere. [Iprembl oOpareHus ¢ 1ad0opaTOpHBIM HarpeBaTelbHbBIMUA IPUOOpaMu B
0e30MmacHOCTH IpH padboTe 000pyI0BaHNEM U HArpeBaTeIbHBIMU IPUOOpPaMHU COOTBETCTBHUH C TIPABUIIAMHU TEXHUKH
B XUMHYECKOM KaOUHETe. 6e30macHOCTH. Bhinonnenue npocTenmmx
[Tpuemsbr oOparienus ¢ MIPUEMOB OOpaIICHUS C JIA0OPATOPHBIM
1a00paTOPHBIM 000pyI0BaHUEM: C 1a00PATOPHBIM IITATHBOM,
o0opyI0BaHUEM U CO CITIMPTOBKOM
HarpeBaTelbHbIMU
npubopamu
47 [Ipu3HaKyM XUMUYECKUX IIpu3HaKyM XMMUYECKUX peaKui Pabota ¢ maboparopHbIM 000pYJOBaHUEM U
peakuui HarpeBaTeIbHBIMH TPHOOpaMH B

COOTBCTCTBUH C ITPpaBHUJIaMH TCXHUKU




0e30macHOCTH. BrInoiHeHne TpoCTeHIINX
pueMoB oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHUEM: C Ta0OPATOPHBIM
HITaTUBOM, CO CIUPTOBKOI. Habmonenue 3a
CBOMCTBaMH BCIICCTB U SABJICHUAMMU,
MIPOUCXOSIIMMH ¢ BenlecTBaMu.Ornrcanue
XHUMHUYECKOT0 SKCIIEPUMEHTA C TOMOILBIO
€CTECTBEHHOT'O (PYyCCKOT'O WU POJHOTO)
sI3bIKa U s13bIKa XUMuH. CocTaBlieHHE BBIBOOB
0 pe3yJbTaTaM MPOBEJICHHOTO
HKCIIEPUMEHTA
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[IpuroTtoBnenue pactTopa
caxapa M onpezesieHue
MacCOBOM JOJIH €T0 B
pactBope

[IpuroToBneHue pacTBOpa caxapa U omnpezesieHue MaccoBOI
JIOJIU €T0 B pacTBOpE

Pabora ¢ mabopaTtopHbiM 000pyIOBaHHEM H
HarpeBaTeIbHBIMU pUOOpaMu B
COOTBCTCTBUH C ITpaBHUJIaMH TCXHUKHU
6e3omacHocTH. BrimonHeHue nmpocTenmx
IPUEMOB 00paIIeHHs € JIAOOPATOPHBIM
000pyIOBaHUEM: C MEPHBIM LIUIHHIPOM, C
Becamu. Habmroienue 3a cBoiicTBamMu
BEIIECTB U SBICHUSMU, POUCXOIAIIUMHU C
BemiecTBamMu. Onrcanne SKCIIepUMEHTa ¢
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) sI3bIKA U SI3bIKa XUMUHU.
CocraBiieHre BBIBOJIOB 110 pe3yabTaTaM
IPOBEIEHHOTO YKCIIEPUMEHTA.
[IpuroToBneHue pacTBOPOB C ONPEAECICHHOM
MAaCCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA.
[IpuroToBneHue pacTBOpa U pacyeT MacCOBOM
JIOJI PAaCTBOPEHHOTO B HEM BEIIECTBA

TEMA 6. PACTBO

3PEHUE. PACTBOPHI. CBOMCTBA PACTBOPOB

KTPOJIUTOB (18 u)
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PactBopenue kax
(bU3NKO-XUMHUYECKHIH
npouecc. PactBopuMocTs.
Tumns! pactBopos (PC
«Paccmompenue na
KOHKPEMHbIX NpUMepax

PacTtBOpenue kak ¢puznko-xumuueckuii npouecc. [Tonarue o
ruaparax u Kpucramwioruaparax. Pacteopumocts. Kpussie
PacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PaCTBOPUMOCTH

TBEPJBIX BEIIECTB OT TeMneparypsl. HackimenHsle,
HEHACBILICHHBIE U NIEPECHILIEHHBIE PACTBOPHI. 3HAUEHUE
PacTBOPOB ISl IPUPOABI U CENBCKOTO XO351CTBA

OrnpeaeneHnst NOHATHA «PacTBOP», «THUAPATY,
CKPUCTAITIOTHAPATY, «HACHIIIEHHBIN
pacTBOpP», «KHEHACHILLIEHHBIN PACTBOPY,
«TEPECHIIICHHBIN PaCTBOPY,
«pacTBOpUMOCTB». Onpesiesnienre
pacTBOPUMOCTH BEIIECTB C UCIOJIb30BAHUEM

KPHBBIX




Haxoxcoenue 8 6000EémMax
Apx. 0bn.paznuunvix
seuecme 6 Mmom Yucie
MOKCUYHBIX,
PAOUOAKMUBHDBLX,
KAHYepO2eHHUbIX.
3nakomemao yuawuxcs ¢
OKOJIO2UYECKUMU
npooOIeMaAMU NPEeCHbIX
68000€M086 obracmu,
BbIABUMb NPUHUHBL UX

pacTBOPUMOCTHU. XapaKTepUCTHKA
pacTBOPEHUS C TOYKHU 3PEHUSI aTOMHO-
MOJIEKYJISIpHOTO y4yeHus. Vcnonb3oBanue
TaOIUIIBI PACTBOPUMOCTH JJISI ONIPEACIICHUS
PacTBOPUMOCTH BEIIECTB B BOJIE.
CocraBieHre Ha OCHOBE TEKCTa rpa)uKoB, B
TOM yucie ¢ npuMeHenuem cpencts KT

BO3HUKHOBEHUS)
50 DIIEKTPOIUTHYECKAS OnpeneneHust TOHATUM «3JIEKTPOIUTAYECKAS
JTUCCOITHAITHS [ToHsTHE 00 PIEKTPOIUTUYECKON JUCCOIMAIIHI. DIICKTPOTUTHI JACCOLMALUA, <«AIIEKTPOJIUTHDY,
Y HE3JIEKTPOJIUTBI. MEeXaHU3M IUCCOLMAIMIA AJIEKTPOJUTOB C | «HEIJEKTPOJIUTH». BBINTOTHEHNE TOMETOK,
Pa3IMYHBIM XapakTepoM CBA3U. CTENEeHb 3JIEKTPOJIUTHICCKON BBIITMCOK Y HUTHUPOBAHUS TEKCTA
nuccoranuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.
Jlemoncmpayuu. VictibiTaHue BEIIECTB U UX PACTBOPOB HA
3IIEKTPONPOBOAHOCTD
51 OCHOBHBIE ITOI0KEHUS OCHOBHBIE ITOI0KEHUS TCOPUU SHCKTpOHHTquCKOﬁ OHpC,Z[CJ'IeHI/I}I MOHSITHUUN «CTEIleHb
TEOpUH nucconuanuy. lonHele ypaBHeHUs peakuuil. Peaknun oOMeHa,  mucconmanumy, «CHIIbbIE DIIEKTPOIIUTEI»,
SHGKTpOHHTquCKOﬁ HAymue 10 KoOHIa. Knaccmbnxaunﬂ HOHOB U UX CBOMCTBA. «ciiabnie 3JIEKTPOJINTBD», KKATUOHLI»,
aucconuanmu ﬂeMOHcmpauuu. 3aBUCUMOCTH SJICKTPOIIPOBOAHOCTHU «AHHUOHBD», «KHUCJIOThI», KOCHOBAHUSI),
YKCYCHOM KHCJIOTBI OT KOHLEHTpaLUH. J{BUKEHNE «commn». CocraBiieHUEe YpaBHEHUH
OKPAIIEHHBIX HOHOB B JIEKTPUYECKOM I10JIE AIEKTPOIUTUUECKON AUCCOLUAIINH KUCIIOT,
OCHOBaHMH U cosieil. Mmroctpanus
MIPUMEPAMHU OCHOBHBIX MOJIOKEHHUI TEOPUHU
ANEKTPOJIUTAYECKON JUCCOLUALINH;
T€HETHYECKON B3aNMOCBSI3U MEKIY
BellecTBaMu (IIPOCTOE BEUIECTBO— OKCHUI—
TUAPOKCUA— coJib). Paznuuenue
KOMITOHEHTOB JIOKa3aTelIbCTBA (TE€3HMCOB,
apryMeHTOB M (JOPMBI JOKa3aTEIbCTBA)
52 Kucnotsr: knaccudukarmsi| KucnoTsl, ux knaccudukaius. Jucconnanus KUCIOT U UX CocraBiieHre XapaKTePUCTUKH OOIINX

1 cBoicTBa B cBeTe TOJ]

CBOICTBA B CBETE TECOpUHN 3J'IeKTpOJ'H/ITI/I'-IeCKOI71 JUucCconuanuu.
BzauMoneiicTBue KUCIOT ¢ METaJLIaMH.

XHUMHYSCKHX CBOMCTB KHCIIOT C HOSI/IHHﬁ
TCOpHUUn BHeKTpOHHTquCKOﬁ JAUCCOoManu.
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Kucnotsr: kinaccuduraryst
1 cBOlcTBa B cBeTe TOJ]

DJIEKTPOXUMHUYECKUI PSJl HAIPSHKEHUH METAJIJIOB.
B3anMonelicTBHE KHUCIIOT ¢ OKCUIAMU METAJLIOB.
BzaumopeiicTBue KHCIOT ¢ OCHOBAHUSIMU— PEAKIUS
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Kucnoter: kinaccudurarys
1 cBoicTBa B cBeTe TOJ]

HelTpanu3auuu. BzauMoaecTsue KUCIOT C COISIMU.
Hcnonws3oBanue TaOIUIBI PACTBOPUMOCTH IS
XapaKTePUCTHKU XUMHUYECKUX CBOKCTB KHCIIOT. JlabopaTopHbIe
onbIThL. 19. [ToslydyeHrne HEpaCTBOPUMOTO TUIPOKCUIA U
B3auMMOJICHCTBHE ero ¢ kucioramu. 20.
B3aunmMomelicTBre KUCIOT ¢ OCHOBAaHUSIMHA. 2 1.
BzaumonelicTBre KHCIOT C OKCUAAMH METAJLIOB. 22.
B3anMomelicTBuE KHUCIIOT ¢ MeTaJUIaMu. 23.
BzauMoeiicTBHE KUCIOT ¢ COJISIMU

CocraBieHHE MOJIEKYJIPHBIX, IIOJIHBIX U
COKpAILICHHBIX MOHHBIX YPAaBHEHUW pEaKLUii C
yuactueM kuciot. HaGnronenue u onucanue
peakuuil ¢ y4aCTUEM KUCIIOT C IIOMOIIbIO
€CTECTBEHHOTI'0 (PYCCKOT'0 MJIM POAHOTO)
SI3bIKA U SI3bIKA XUMMH.
IIpoBeneHue ONbITOB, MOATBEPKAAKOINX
XUMHUYECKHE CBOMCTBA KHUCIIOT, C
COOJIIO/ICHHEM NTPaBHJI TEXHUKU 0€3011aCHOCTH,

55

OcHoBaHus:
KJIacCUUKALNS U
cBoiicTBa B cBeTe TO/]

OcHoBaHus, ux kinaccudukaius. Jlucconnamnuss OCHOBaHHH U
HX CBOMCTBA B CBETE TEOPUU BJIEKTPOJIUTUYECKOMN
nucconyanuy. B3anmoaeicTBre OCHOBAHUM C COJISIMH.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH IS

56

OcHoBaHus:
KJIacCU(UKALHS U
cBoiicTBa B cBete TO/]

XapaKTEPUCTHKNA XUMUYCCKUX CBOMCTB OCHOBAHHH.
BzaunmoeiicTBHe mIenodeii ¢ OKCHUIaMH HEMETAJIOB.
Jlabopamopuvie onvimwi. 24. B3anMoeiicTBrE IIEI0YEH C
Kuciioramu. 25. B3aumoeicTBre meaodeii ¢ OKCHIaMU
HeMeTaI0B. 26. B3anuMoaeicTBue eaIoden ¢ coamMu. 27.
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OcHoBaHus:
Kiaccuukanus u
cBoiicTBa B cBeTe TOJ]

ITomy4yenue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHHM

Omnpenenenne NOHITUSL «OCHOBAHUS».
CocraBieHne XapakTepUCTUKU OOIINX
XUMHUYECKUX CBOMCTB OCHOBaHUH (ILeT0uen 1
HEpacTBOPUMBIX OCHOBAHUI) ¢ NO3ULIUI
TEOPHH JICKTPOIMTUYECKON TUCCOLUALIUN.
CocraBieHHE MOJIEKYJISIPHBIX, TIOJIHBIX U
COKpAILICHHBIX MOHHBIX YPAaBHEHHUW PEaKIHii C
yuacTueM ocHoBaHui. Habimonenue u
OIMCaHUE PEAKLNUN OCHOBAHUH C IIOMOLIBIO
€CTECTBEHHOT'0 (PYCCKOTO MJIM POAHOTO)
A3BIKA U s3bIKa XUMHUH. [IpoBeieHNe ONBITOB,
MOATBEPKIAIOIINX XUMUYECKUE CBONCTBA
OCHOBaHUH, ¢ COOIIOJICHUEM MTPaBUJI TEXHUKHU
6e3onacHoctu. CocTaBieHue JT0KIaja mo
TEME, ONPEICTICHHON YUUTEIEM

58

Oxcuapl: KacCupUKaIUs 1
CBOMCTBA

59

Oxcuapl: KIacCUpUKaIUS |
CBOMCTBA

O6o00611eHne cBeieHui 00 okcuax, UX KiIaccu(puKau u
CBOMCTBAX.

Jlabopamopnuie onvimul. 28. B3anMoieficTBHe OCHOBHBIX
OKCHUJIOB C KucjiaoTaMu. 29. BzaumoielicTBue OCHOBHBIX
oKcHu10B ¢ Bojoi. 30. B3aumozeiicTBre KUCIOTHBIX OKCUIOB C
meaouaMu. 31. B3zanMoaencTBre KUCIIOTHBIX OKCHIOB C BOJIOM

OmnpeneneHus MOHATHIA «HECOIE00pa3yIolre
OKCHJIBI», «COJIC00pa3yIoIe OKCUIBI,
«OCHOBHBIC OKCHIbI», «KHUCIOTHEIC OKCHIBIY.
CocraBieHre XapaKTepUCTUKHU O0IINX
XUMHYECKHX CBOMCTB COJIEOOPA3YIOIINX
OKCHIOB (KUCIIOTHBIX U OCHOBHBIX) C TIO3UTIAN
TEOPHUH IEKTPOTUTUUECKON TUCCOIUAIIUN.
CocraBnenue




MOJIEKYJIIPHBIX, TIOJHBIX U COKPAILIEHHBIX
VMOHHBIX YPAaBHEHUH PEaKIUH C y4aCTUEM
okcuaoB. HabOmoieHne u onrMcanne peakiuii
OKCHJIOB C IIOMOIIIbIO €CTECTBEHHOTO
(pyccKOro UM poJHOIO) A3bIKA U SI3bIKA
xumun.IIpoBenenne oneIToOB,
MOATBEPKIAIOIIUX XMMUYECKHE CBOMCTBA
OKCH/JIOB, C COOJIIOICHUEM MPABHIIT TEXHUKH
6e3onacHoctu. CocraBieHue 10KIaja 1o
TeME, OIIPENIETIEHHON CaMOCTOSITENILHO

60 Conu: xnaccudukanus u Conu, ux nquccouuanus ¥ CBOMCTBA B CBETE TEOPUU Omnpenenenus MOHATHI «CPEeTHUE COTHY,
cBoiicTBa B cBeTe TOJl | aleKkTpoIMTUUECKON qucconralui. B3anmonencteue comeil ¢ «KHUCITBIE COJIN», KOCHOBHBIE COJIN.
MeTaJlJIaMi, OCOOEHHOCTHU ATHX PEAKIIHIA. CocraBieHre XapakTepUCTUKH O0IINX
B3aumoneiicTBue coeii ¢ comsimu. Mcnonp3oBanue Ta0auibI XUMHYECKHUX CBOWCTB COJIEH C MO3ULIMI
PacTBOPUMOCTH JIs1 XapaKTEPUCTUKN XUMUYECKUX CBOICTB | TEOPHUH IIEKTPOIUTUYECKON JUCCOLUAIUH.
coJieit. CocraBnieHre MOJICKYJIIPHBIX, TOTHBIX U
61 Conit: KIaconpuKanys o Jlabopamopnvie onvimui. v32. B3aI/IMoL£eI710TBHe coJieit ¢ COKPALLCHHEIX HOHHBIX YpaBHEHHI peakiuil ¢
cBoiictea B csete T KHCIIOTaMH. 33. B3aI/IMOvII€I/ICTBI/Ie couteit ¢ menouamy. 34. Y4aCTHEM CONEH. Hab6monenue u onucanue
BsaumoneiictBue coneii ¢ consimu. 35. Bzaumoneiictue peaxiuii coseil ¢ MoOMOIIbI0 €ECTECTBEHHOTO
PacTBOPOB COJIEHN C METAJLIAMHU (pyccKOro UM pOHOTrO) SI3bIKA U A3bIKa
xumui. [IpoBeneHue oneIToB,
MTOATBEPKIAIOIINX XUMUYECKHE CBONCTBA
conieil, ¢ COOMI0ACHIEM MTPaBUII TEXHUKU
oe3omnacHoctH. CocTaBiieHHE JOKIaAa MO
TeMe, OTIPE/IETIEHHON CaMOCTOATENbHO
62 ['eneTnyeckas cBs3b ['eHeTnyeckue psapl METaNIa U HeMeTaa. [ eHeTrnueckas

MEXy KJIaccaMu
HEOPTraHWYECKUX BELIECTB

CBsA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX BCIICCTB

OrnpeziesieHne MOHATUS «T€HETHUECKUH PSII.
WnmoctpupoBats: a) mpuMepaMu OCHOBHBIE
IMOJIOKCHHA TCOPUHU BJIGKTpOJ'[I/ITI/ILIeCKOI\/JI
mucconraluu; 6) TeHETUYECKYI0 B3aUMOCBSI3b
MEXy BellecTBaMH (MPOCTOE BEIIECTBO —
OKCHJI — THAPOKCHI — colib). CocTaBieHHe
MOJICKYJISIPHBIX, ITOJHBIX U COKPAIICHHBIX
MOHHBIX YPaBHEHUH PEaKIHii ¢ y4acTHEM
a51eKTpoTnToB.COCTaBICHUE YpaBHEHHH




peakuuii, COOTBETCTBYIOLIUX
MOCJICIOBATEILHOCTH ((«IIEMTOYKE))
MPEeBpaICHUI HEOPTaHNYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB. BBITTOTHEHHE MPSIMOTO
WHIYKTHUBHOTO JJOKQ3aTelIbCTBA
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O06006menne u
CUCTeMaTH3alusl 3HaHUH 1o
teme «PacTBopeHnue.
PactBopsl. CBolicTBa
PacTBOPOB BJIEKTPOJIUTOB)

[Tony4yenue xumuueckoit nHGopmauu nu3
pa3IMYHBIX UCTOYHUKOB. [Ipencrasienue
uHpopmanuu 1o teme «PacTBopenue.
PactBopnl. CBOMCTBA pacCTBOPOB
AIIEKTPOJIUTOBY B BHJIE TAOJIHUII, CXEM,
OIIOPHOI'0 KOHCIIEKTa, B TOM YHUCIIE C
npumeHenueM cpeacts KT
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KonTponbnas pabota no
teme «PacTtBopeHue.
PactBopsl. CBoiicTBa

PacTBOPOB JIEKTPOJIIUTOBY
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Knaccudpukanus
XUMHYECKUX PEAKIUH.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peaxkuu

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Omnpenenenue cTeneHe OKUCIEHUS ISl 2JIEMEHTOB,
00pa3yIoIMX BELECTBA Pa3HbIX KJaccoB. Peakliuu HOHHOTO
0o0OM€Ha 1 OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIH.
OxucauTens ¥ BOCCTAaHOBUTEND, OKUCIEHUE U
BoccTaHoBJeHHe. CocTaBIeHHE YPaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIM METOOM JIEKTPOHHOTO
OanaHca.

Jlemoncmpayuu. B3aumMoieicTBUE LIMHKA C CEPOM, COISTHON
kucnotol, xinopunom meau(Il). l'openne maruus.
B3anmonencTere XJIOpHOU U CEpOBOJLOPOIHON BOJBI

OrnpesenieHust MOHATUM «OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKITUI,
«OKHCIIUTEIIbY, «BOCCTAHOBUTEIDY,
«OKHUCIIEHHE), KBOCCTAHOBICHHUEY.
Knaccudukanus XuMHIeCKUX PEaKIMH 110
MIPU3HAKY «U3MEHEHUE CTENIEHEH OKUCIICHUS
31eMeHTOBY. OnNpeeneHre OKUCIUTENS U
BOCCTAaHOBUTENS, OKUCICHUS U
BOCCTaHOBJIEHHS. Vcnoabp30BaHNE 3HAKOBOT'O
MOJICIIUPOBAHUS
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CBoiicTBa N3y4EHHBIX
KJIACCOB BEILIECTB B CBETE
OKHCIIUTENBHO-
BOCCTaAaHOBUTCIIBHBIX
peakuun

CBoiicTBa NPOCTHIX BEIIECTB— METAJIOB U HEMETAIIIOB,
KHUCJIOT U COJIE B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuui

CocraBneHne ypaBHEHNH OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEaKINii, UCTIONIb3Ys
METO/I JIEKTPOHHOTrO OanaHca. OnpeneneHue
OKHCITUTENS U BOCCTAHOBUTEIIS, OKHCIICHUS U
BOCCTaHOBJICHUS

TEMA 7. MIPAKTUKYM 2. «CBOUCTBA PACTBOPOB JJIEKTPOJIUTOB» (1 u)
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Pemenue

OKCIICPUMCHTAJIBHBIX

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

Ooparenue ¢ 1a60paTOpHBIM
000pyI0BaHWEM U HarpeBaTEIHLHBIMHU




3a1a4

npubOpaMu B COOTBETCTBHH C TIPABUIIAMHU
TEXHHUKHU Oe3omacHoCcTH. Pacno3sHaBanue
HEKOTOPBIX AHHOHOB M KATHOHOB.
Habmronenue CBOMCTB BEILIECTB U
MPOUCXOIAIINX C HUMH SBJICHHUH.
Onucanue XUMHYECKOTO SKCIIEPUMEHTA C
IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WK
pOI[HOI‘O) SI3bIKA U SI3bIKAa XUMHWH.
dopMyTMpoBaHKE BHIBOJOB 10 PE3Y/IbTaTaM
IPOBEICHHOTO YKCIICPUMEHTA

68

CBoiicTBa KMCJIIOT,
OCHOBaHMUI, OKCHIOB 1
cojen

CBoiicTBa KMCJIOT, OCHOBaHMM, OKCHOB M COJIeH

Ob6pamenue ¢ 1abopaTOPHBIM
000py/I0OBaHNEM M HarpeBaTeIbHBIMU
npuOopaMu B COOTBETCTBHH C MTPaBUIIaMU
TexHuKH Oe3omacHoctu. Habmonenune
CBOMCTB KHCIIOT, OCHOBaHUM, OKCHJIOB U
COJIEH, a TAK¥KE MPOUCXOAAIIUX C HUMHU
siBjIeHU. Onucanre XMMUYECKOTo
IKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO
(pyccKOro UM POIHOTO) SI3bIKA U SA3bIKA
xumu. opMyITMpPOBaHNUE BEIBOJIOB TIO
pe3yJbTaTaM MPOBEICHHOTO KCIEPUMEHTA

JI.O.-35
ILP.-5
PK.-8




KaneﬂnapHO-TeMaanecRoe IVIAHUPOBAHHUE 10 XUMHUH

9 ki1acc

(YMK TI'aopuensina O.C.) - 68 yacon

Ne Jata Tema Tun Hemonctparun u | O6opynoBannepea | OCHOBHBIC IOHATHS /3 [Toaroro
nabopaTopHbIe KTUBBI BKa
oKa
M ypoxa paboTHI
KOIo
IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Kjacca U BBeJeHHe B Kypc 9 kiacca (buacos)
1 XapakTepruCTHKa dJIEMEHTA TI0 €T0 O06006meHne DnemeHT, nepuoma,  [§1 11
[M0JI0’KEHUIO B IEPUOJIUYECKON CUCTEME [pYyIiIa, POTOH,
xuMu4ueckux 3aeMmenToB J.M.Menneneena.
2 CBOIiCTBa OKCUJOB, KHCIIOT, OCHOBAaHUU U Becena OKCHJI, KHCIIOTA, 3aIliCH B 2.5,2.6
COJIEN B CBETE TEOPUHU DIEKTPOTUTHUECKON TeTpaan
OCHOBaHUE, COJIb
TUCCOIMAIIH U MPOIECCOB OKUCIICHUS - ’
BOCCTaHOBJICHUSI.
3 ['eHeTHYECKHE Ps/IBI MEeTAIUTa U HeMeTaa.  |[IpakTudeckas MerTan, HeMeTann §2 3.1
peanu3anys
M3y4eHHOTO
4 [loHsTHE O MEPEXOTHBIX 2JIEMEHTAX. OO0BsICHEHNE JIP Ne 1. PacTtBopbl xstopuaa  |AMGpOTEPHOCTh 3amucH B 3.1.1
AM(OTEPHOCTS. [Tonyuenue [IMHKA, TUAPOKCUIA TeTpaan
HOBOTO CUIPOKCHIA IIMHKA [HATPHSI, COISTHOM
W M3YYCHUE €r0  [KUCIOTHI
MaTepHaia -
CBOWCTB
5 ['eHeTHueCcKMiA A IEPEXOAHOr0 AeMeHTa. |[CucTeMaTusar [lepexoanpiit samucu B 3.1.1;3.3
VST SHAHUH TeTpaau

DJICMCHT




6 [Tepuoauueckuii 3aK0H U MEPUOTUYESCKAS Becena 3aKoH, cUCTEMa, §3 12;121
crcTeMa XMMHUYECKUX JICMEHTOB
JIEMEHT WHEHU
J[.1.MeH-neneeBa B CBETE YUEHUS O STICMCHT, COCIIMHCHHUC
cTpoeHUH aToMa. VX 3HaveHue.
Tema 1. Metanawl (18 uacos)
7 [lonmokeHrne METAIUIOB B IEPUOIUYECKON OO0bsICHEHNE JIP No2. Menp, xKene30, IUHK, MeTal, 3JIEMEHT, §4,5
cucteme J1.11. Menneneena. (O3HaKOMJICHHE C  |0JIOBO, CBHHEIL.
Meranmdeckas KpECTaUTHIecKast pemerka | OE0TO 06pasaMu [POCTOC BEILECTBO
1 METAJUTMYCCKash XUMUYCCKasl CBS3b. METaJIJIOB.
MaTepuraia
8 OOmure pu3nvecKue CBOMCTBA METAJUIOB.  |I3ydeHue u [TmacTHYHOCTD, §6 1.5;1.6;
3.1
[EPBUYHOE O1neck, TBEpAOCTh
3aKperieHIe
9 CruaBbl, MX CBOMCTBA U 3HAYEHUE. Jlexus /1. OGpa3iipt O0pasibl ciiaBoB.  |Cruias, COCTaB, §7 15;3.1.1
CILTaBOB.
KOMITOHEHT
10 XHUMHYECKHe CBOMCTBA METAJIIIOB KaK [MpaxTnueckas |[JIP Ne3, PacTBOpEI consiHoi  [BoccTanoBuTEND, §8 3.1.1
BOCCTAHOBUTEJICH. DIEKTPOXUMUUECKUN PSII B3anmoeicTBY € |[KUCIIOTHhI, XJI0pHia .
. PICKTPOXUMUICCKUI
HATIPSDKCHHH METAIUTIOB H €r0 MCIOJb30BaHmel o At METaJLIOB C meu (1), muHK. P N
N ST HATIPSKCHUN
JUIS XapaKTEePUCTHKH XMMHUYECKHX CBOHCTB | 10) (CHHOTO pacTBOpamMu AL HaTp

KOHKPCTHBIX MCTAJIJIOB.

KHCJIOT U COJIE.

L.

B3aumojeiicTBu e
HATpPUS, JINTUS U
KaJIbIUs C BOJOM.
Bz3aumoseiicTBu e
METaJIIOB C




HCMCTaJlJITaMH.

11 CriocoObI MOTy4YeHUE METAIIIOB: MTUPO-, OOBsicHeHNE Pyna, mopona, §9 2.6;3.1
THIIPO- U SJIEKTPOMETAILTYPTHsl.
HOBOTO METaJLTypPIUs
MaTepHrana
12 Koppo3ust MeTauioB 1 crmocoOb! 00pEOBI ¢ Jlexums Koppo3zus, Bua §10
HEH.
13 OO0m1ast XapakTepUCTUKA IETOYHBIX M3yuenue u J1. O6pa3ist Hatpwuii, Merasut, anemMenT,  [§11(cTp. 3.1.1
MeTauIoB. MeTaisl B mpupoae. Oomue MEITOYHBIX (bHUIBETpOBATTEHAS
croco6bl ux monydenus. CTpoeHne atoma, | [CPBHIHOC METAIIIOB. Gymara. NPOCTOE BEMECTBO  52-54
[[{enouHbIE METAIIIIOB - MPOCTHIE BEILIECTBA, BzaumoeiicTeu e
~ 3aKpericHHe .
X (U3NUCCKUE U XUMHUCCKHIE CBOWCTRA. HATPHSI C BOJIOM.
14 Baxueiie coeqMHeHUs ETOUYHBIX N3yuenue u JIP Ned4. [Ipupoaubie OKcu, MepoKCu, §11(cTp. 3.2.1;
METAIIJIOB - OKCHBI, TUAPOKCHUIBI, COITN (O3HaKOMJIEHHE C  |COCOUHEHHS HATPHUS. 54-58)
€II0Yb 3.2.2
(XJIOpHIBI, KapOOHATHI, CYIb(aThl, HUTpaThI),[CPBHIHOC 06pasnamMu .
X CBOMCTBA U NpUMeHeHue B H/X. Kanuiinbie [IPUPOTHBIX
p 3aKpEIICHIE PHPOIRIX 3.2.4
yIoOpeHusl. COCIMHEHUI
HATPHSL.
15 O0111ast XapaKTEPUCTHKA JICMEHTOB TJ1aBHOM [O000IIeHHE J1. OGpa3siis Kasnbiuii, Mertai, aneMent,  (§12 3.1.1
noarpynimsl [ rpymnmer. CTpoeHue aTOMOB. [ICTI0YHO3EMEb  [KPUCTAIITH3ATOpP,

[[{e10YHO3EMENbHBIE METAILIBI - IPOCTHIE
BeleCTBA, X QU3NYCCKUE U XUMUYCCKHUE
CBOIiCTBA.

HOBBIX 3HAHUU

HbBIX MCTAJIJIOB.

.

B3anMoelcTs.
KaJIbIIMs C BOJIOM.
Bz3aumoseiicTBu e
Marius ¢
KICJIOPOJIOM.

BO/a, (heHONI(TAIECHH,

MarsyeBas JICHTa,
HOYKHMUIIBI JUTS
COKUTaHUS.

IIPOCTOC BCIICCTBO




16 Baxneiire coe JuHEHUS O0001menue JIP Ned. [TpupomHbie Oxcuz, cTp. 84 3.2.1;
[ICJIOYHO3EMEIIBHBIX METAJJIOB - OKCHUBI, O3HaKOMJIEHUE C |[CO€AUHEHUS Kajblug. THAPOKCH], COJIb Hp.pJT
i 3.2.2
CHIAPOKCHIBI, COMH (XTOpUIbI, KapOoHaTe, | OBPIX SHAHUH 6500 sramu
HUTpAaThl, CynbdaTel U Gocdater) ux [TPUPOTHBIX 304
CBOICTBA U IPUMEHEHHUE B HAPOJHOM COCJTMHEHU I
XO3SIUCTBE. KaJbIIUs.
17 IMpakTnyeckas padora 1. [IpakTHyeckas TexHuka §12 2.5,4.1
«OcyIecTBIeHNE EeMTOYKH XHMUYECKUX
N peanu3anys 0e30macHOCTH
rnpeBpaienuil. [Ipasuna T.b.»
M3y9EeHHOTO
18 Amtomunnii. Ctpoenue aroma, puzndeckue u{O0bICHEHUE JIP Ned. Xnopuna anromunaus, [Merami, anement,  (§13 3.1.1
XUMHIYECKHE CBOWCTBA MPOCTOTO BEIIIECTBA. (O3HaKOMJICHHE C  [THIPOKCHI HATPHSA,
CoeqMHEHNs ATIOMUHUS - OKCUJ 1 HOBOTO 06pasnamMu consHas Kucnora, | POCTOC BELICCTBO,
TUAPOKCHI, X aM(POTEPHBIN XapaKTep. [IPUPOTHBIX
b N o (borep p p MaTepuraia PHPOZ B MpupomHbIe OKCHJI, THIIPOKCH]T,
Baxneiimue conu antomunus. [Ipumenenue COCJTMHEHU I pHp
QJIFOMHHHUS U €ro COJIEil. QTFOMHHHS. COCIHCHHS Coub
ATIOMUHUS.
19 "Kenezo. Crpoenue aroma, pusndeckue 1 |[OObACHEHUE 1. [Tonyuenue Cynbdar xenesa (II), Merai, anement,  [§14(cTp. 3.1.1
XUMUYECKHE CBOMCTBA IPOCTOrO BEIIECTBRA. CUAPOKCUIOB xiopu xenesa (110),
HOBOT'O MPOCTOE BEIIECTBO  [/6- 78
senesa (I1) u (I11). [ruapokenn Hatpusi, [P H )
[IPUPOIHBIE
MaTepuraia TIP Ned PHpoa
o COCTMHCHMS JKeTe3a,
O3HaKOMIICHHE C ..
kENTas U KpacHast
oOpasiamu
KpPOBSTHBIE COJIHL.
[TPUPOJTHBIX
COe IMHEHUI
bKeesa.
JIP Nes.

KauecTBeHHEIE




[PCAaKIIMN Ha
2+

WOHBI TE U
Te**
20 [eneruueckue psgsl Fe** u Fe* . becena JIP NeS. Cynbdar xenesa (1), (Conb, kauecTBeHHass [cTp. 84 3.2.1
KadecTBeHHBIC peakIiny Ha Fe?* u Fe* KauecTBennbie xyopuy xenesa (I1I), [peakius 5
N p.p.
‘Baxxnerimme coiu xeire3a. 3HauCHHE JKee3a, peaknnn Ha TUAPOKCHUT HAaTpus,
o 2+
€ro COSMHEHMH U CIUIABOB B IPUPOJIE U HOHEI TE 1 [IPUPOIHBIC
HAPOIHOM XO3SIHCTBeE. Te* COCHMHCHMIA HKenesa,
KENTAs U KpacHast
KPOBSIHBIE COJIH.
21 IMpakTyeckas padora 2. «[lonyuenne u  |[IpakTryeckas TexHMKa cTp. 86 2.54.1
CBOICTBa cOeIMHEHMI MeTasuioB. [IpaBuna
peanu3anus 0€30I1aCHOCTH np.p.3
T.b.»
N3y4CHHOTO
22 IMpakTyeckas padora 3. «Oxcnepumer-  |[[IpakTryeckas TexHMKa §ld(ctp. [2.5:4.1;
TaJIbHbIE 33/1aUM 110 PACIIO3HABAHUIO U 4.2
peanu3anus 0e301acHOCTH 79-81)
rostydeHuro BeuecTs. [Ipasuia T.b.»
M3yUYCHHOTO
23 006001IeHre MaTepuaa 1o TeMe «MeTainibly.| O0oOIIeHHe Merain, cBOKCTBa, |[KOHCIIEKT  |2.4;3.2;
MPUMCHCHUC 4.4
24 KonTpoabHas padora 1 o teme

«MeTamibl».




Tema 2. Hemetanawl (26 uacos)

25 AHaIM3 KOHTPOJILHOU paboThl 1 o Teme OOBsicHeHNE AmoTponus, §21 3.1.2
«MeTtauibly.
HOBOTO KHCIIOPOJI, 030H
OO01Ias XxapaKTepUCTHKA HEMETAIIOB!
[0JI0’KEHUE B niepuoandeckon cucreme .M. Marepuana
MemnneneeBa, 0COOCHHOCTH CTPOCHHUS
ATOMOB, 3JICKTPOOTPHIIATEIILHOCTh KaK Mepa
«HEMETAUTMIHOCTH», P
DIIEKTPOOTPHU-TIATEITEHOCTH.
Kpucrannmueckoe cTpoeHHE HEMETAILIOB -
MPOCTHIX BEHICCTB. AJUTOTPOTIHS.
Du3nyeckue CBOMCTBA HEMETAJLIOB.
26 Kucnopoa. O30n. Bona. O0001IIeHNE Hemeran, §17 1.3
HIIEMEHT,
HOBBIX 3HAHUN 3.1.2;4.3
MPOCTOE BEIIECTBO
27 Bogopos. ITookeHre B MEPHOANIECKON O06001eHNe Hemerann, §18,20 1.1;3.1.2
cucreMe J[.11. MenneneeBa. CtpoeHue atoma . JIIEMEHT,
1 MoJteKyibl. DusnUeckye 0 XuMudeckne 1o BPIX SHAHIH
CBOIWCTBA BOJIOPO/Ia, €0 MOMYyYCHUE H [POCTOC BEMIECTRO
MPUMEHEHHE.
28 ["aorensl. CTpoenue aToMoB. IIpocThie O6001IeHNE 1. O6pasis! Kuciora, coib, §19 3.2.3;
BEIICCTBA, X PU3NUECKHE U XMMUYECKHE _  |ramorenos - 3.2.4;
cBolicTBa. KpaTkue cBeJeHUs 0 XJI0pe, HOBBIX SHAHUM |1 00 THIX BEIIIECTB. XJIOPUA-HOH »

opome, hrope U Hoje.

B3anMoaencTsu e
rajoreHoB C
HaTpHUEM,
ATIOMHHUEM.

(6ulleo).




BriTecHeHue
XJI0pOM Opoma nin
1i0/1a U3 pacTBOPOB
X COJIeH.(BUICO)

29 ["anoreHoBoAOpOAHBIC KUCTOTH M UX conmu  |[Ipaktuueckast  |JIP Ne6. PactBops! xnopuaa [Hemeran, §22 1.1
(CBOIiCTBa, KAaUeCTBEHHAS PEaKIUs Ha KauecTBenHas HATpUs U HUTpATA OJICMCHT,
XIIOpHI-HOH). [IpHMEHEHHE TaoreHOoB 1 ux |Po o Hsalii peakmus Ha cepebpa. 1435
N N [POCTOE BEILIECTBO
COCIMHCHUIA B HAPOTHOM XO3SIHCTBE. H3YHEHHOTO XJIOPUJI - UOH. [IpupoHbie 31.2
COCTMHEHUSI XJI0pa.
J1. OGpasist
PUPOIHBIX
COEIMHEHUH XJ10pa
30 Cepa. CTpoeHHe aToMa, aIOTPOIIHS, becena Ne Okcup, ctpoenne,  [§23 (ctp.  [3.2;:3.2.1
CBOIICTBA M IPUMEHEHHE POMOMUYECKON CEPHI. B3anmonencTs.
Cephbl ¢ METaILIaMH, CBOICTBA 133-134)
BOJIOPOJIOM H
KHCIIOPOIOM.
(BHIEO)
31 Oxcunpl cepsl (IV) u (VI), ux nonyuenne, |O0bsicuenne 1. OOpas3iibt PactBopsb! cyibdarta [Kuciora, conb, cTp.186 2.4;,3.2;
CBOWCTBA U TIPUMECHEHHE. BaKHEHILINX HATPHUsI U HUTpaTa  [PJIEKTPOJIUT 3.2.34.2
HOBOTO cynbdaros Gapus. np.p.4
Martepuaa JIP Ne7.
KauecTBeHHas
peaxius Ha
cynb(hart - HOH.
32 CepHasi, CEpHUCTAsI U CEPOBOOPOIHAS OOBsicHeHNE TexHuKa §23 (cTp. 2.54.1;
KUCJIOTHI U UX COJIH. 4.2
HOBOTO 0e301acHOCTH 135-141)




MaTepHrana

33 IIpakTHyeckast padora 4. «Pemenue [IpakTHueckas YcinoBue, ypaBHeHUE [KOHCIEKT 4.4,
DKCIEPUMEHTAJIBHBIX 3a1a4 110 TEME 4.4.2;
eaJIn3aLys
«[Toarpynmna kucnopoga». Ilpasuna Th.» P H
4.4.3
3y4eHHOTO
34 Peiienne pacyeTHbIX 3a1a4 Ha U30BITOK 1 [(O000IICHUE Hemeran, §24 1114
HETOCTATOK. DPJICMCHT, 3.1;
[IPOCTOE BEIIECTBO 3.1.2
35 A3ot. CTpoeHHUE aTOMa M MOJICKYJIbI, becena AMMUaK, CBOMCTBa, (825 1332
CBOICTBA MTPOCTOTrO BEIIECTBA. [oJryueHue
36 AMMHMaK, CTPOSHHE, CBONCTBA, moryueHue U |OOBsICHEHHE AMMUAK, HOH- §26 3.2;4.2
[IPUMEHEHHE. AMMOHHMS
HOBOT'O
MaTepHuaa
37 CoJti aMMOHUS, X CBOMCTBA U puMeHenHwue. (OObsICHEHHE JIP Ne§. Xaopua ammonusi,  |OKCHI, KHCIIOTa §27 1.3;1.4;
PacriosHaBaHWe  [THIPOKCH HATPHUA,
o 3.2,
HOBOI'O coJieil aMMOHHUSL  |CIIMPTOBKA, CITHYKH,
eprKaTeb.
MaTepuaia AP 3.2.1.
38 Oxcuet azota (1) u (IV). OG6o0IeH e Kuciora, §27 2.3; 2.4,
3.2.3
HOBBIX 3HAHUH DJIEKTPOJIUT,
39 A30THasi KUCIIOTa, €€ CBOMCTBA U Jlexums . A30THast KHCIIOTa Hurpar, KOHCITEKT (3.2, 4.1
B3anMoaeiCTBH  |(komiL.), Me/ib.

MPUMEHEHHE.




c

KOHILICHTPUPOBA
HHOM a30THOM
KUCJIOTEI C MEIbIO

ynoOpeHue

40 CoJ a30THOM KUCIIOTHL. O0061IeHNE 1. O6pasis! OKcuj1, KUCIIOTa, §28 1.1;1.4;
BA>KHEHUIINX 2.3;3.2
HOBBIX SHAHUH |1y oo rop COIb
41 Dochop. Oxcua hocdopa. Oprodochopnas [O600IICHHES J1. OGpasis YpaBHEHHE, YCIOBHE, [KOHCIEKT (4.4
KHCJIOTA U €€ COJIH. BaKHEHIIINX pacuer
HOBBIX SHAHMH |4, harop
42 PerreHne pacyeTHBIX 33724 Ha BBIXOJ O0001eHue Hemeraun, §29 1.1;
[POIYKTa PEAKIIHH. DJICMEHT, 1431
[POCTOE BELLECTBO 3.1.2
43 Yriepoa. AnoTpomnus yriiepoaa. Bbecena /1. ITornomenne  |AKTUBHpOBaHHBI  |OKCHJ, KUCIIOTA, ctp.188 13;
YIIIEM YTOJIb, OKPaLICHHBIH 3.2;3.2.1
« COJIb np.p.5
PacTBOPEHHBIX pacTBop.
BEIIECTB NI 3.23
ra3os.
BoccraHoBneHue
Menu 13 e€ oKcuaa
yriéM (BUIEO).
44 'YrapHBIf U YIIEKUCIBIA ra3el. YTONbHAS O6001IIeHNE JIP Ne9. Mpamop, pactBop  [TexHuka §30 2.54.1;
KHCJIOTA U €€ COJTH. [TonyueHue COJISTHOI
HOBBIX 3HAHUI 0e30MacHOCTH 4.3

YIIIEKHUCIIOTO ra3a
U ero
pacno3HaBaHUe.

KHUCJIOTBL, 1y4YUHKA,
crinuky. PacTBOpBI




J1. OGpasist
BaKHEHTITUX
KapOOHATOB

JIP Nel0.
KayeCcTBEHHAS
peakius Ha
KapOOHAT - HOH

Kap60HaTa KaJliss 1
COJITHOM KUCJIOTHI.

45 IIpakTHyeckast padora 5. «Pemenue [IpakTrueckas Hemeran, §31(cTp. 1.1;1.4;
AKCIICPUMMEHTAIIbHBIX 3a7a4 10 TEME QJIEMCHT,
peanuzanus 179-181) 3.1
«[loarpynmns! azota u yriepony. [Ipapuna
MPOCTOE BEIIECTBO
Th.» M3y4YEHHOTO 3.2.1
46 Kpemuuii. Okcua KpeMHUSL. becena Kupnuny, crekio, cTp. 189 2.3;3.2;
KJIEH np.p.6 3.2.3
47 Kpemuueast kuciora. CUIHMKATHI. ccnenosa J1. OGpa3sist Komneknus TexHuKka §31(cTp. 2.5;4.1;
Hile IPHPOTHBIX «CunukaTHas 4.3
CHITHKATOR M P OMBIIILICHEOCTEY 0e301macHOCTH 182-185)

COEJIMHEHUI
KPEMHUSI.
O0pa3iibl cTeKIIa,
KepaMUKH,
[[EMECHTA

JIP Nell
(O3HAKOMIJICHHE C
IPUPOTHBIMH
CHIIMKaTaMH

JIP Nel2
O3HaKOMJIEHUE C




MPOAYKTaMU

CUJTUKATHOM
MPOMBIIIIJICHHOC
TH.
48 [IpakTuyeckast padora 6. «Ilomyuenue, [IpaxkTHueckas Hemeramn, okcun,  [KoHCmekT — 2.4;3.2;
coOMpaHue 1 paciio3HaBaHue ra3os. [IpaBunal
TE peanusanys KHCJI0Ta, CBOMCTBA 4.4
N3y4CHHOTO
49 O06061menue 3Hanui o Teme «Hemerambiy. [O600mICHUE
50 KonTpoabHas padora 2 o Teme
«HemeTamby.
Tema 3. llepBoHayanbHble MPeACTABIEHHS] 00 OPraHu4YecKux BemecTsax (7 /uacos)
ol AHaIu3 KOHTPOJILHOW paboThI 2. OOBsicHeHHE CTpyKTypHas §33 3.4.1
(hopMyJia, TOMOJIOT.
OCHOBHBIE CBEJICHUS O XUMHUYECKOM HOBOTO W3oMep, peakis
CTPOCHUM OPraHUYECKUX BEIECTB. T PHPOBAHHS
MaTepHrana
52 YTIIeBOOPOABI: METaH, 3TaH. OO0BbsICHEHUE 1. Monenu Peakius §34 3.4.1
MOJICKYJT METaHa 1 eruapaTauu
HOBOTO IpyTHX
TJIEBOJIOPOJIOB
Marepuana Y slopoat
JIP Nel3.
3roroBiieHue

MoJenen




MOJIEKYT
YTJIEBOJIOPOIOB

53

yTHeBOHOPOHHI3TCH.

O0BsACcHEHNE

HOBOT'O

Marepuana

.

B3aumojeiicTBu e
DTHIIEHA C
OpOMHOI BOJIOH U
[pacTBOpOM
MepMaHraHarTa
Kaus. (6udeo)

JIP Nel3.
3roToBieHue
MOZEJIeH MOJIEKYJT
YIJIEBOAOPOAOB

DOYyHKIMOHAIIbHAS
rpyImna

§35

3.4.2

54

CriupThl (METaHOJ, 3TAHOJ, TITHLEPUH )

O0BsAcCHEHNE

HOBOT'O

MaTtepHaa

J1. OGpa3sist
STaHoJa,
STUJICHTIUKOJSA U
CIULIEPUHA.
KauecTBeHHas
peaKkIys Ha
MHOT'OATOMHBIC
CITUPTHI

JIP Neld.
CBolcTBa
TIIUIIEpUHA

DTUJIOBBIN CIIUPT U
TIALEPYH, CyIb(aT
MeITH,THIPOKCHUT
HATPHSL.

Peaxnus
bTepuduKanuu

§36

3.4.2

55

Kap6oHOBBIE KUCIIOTHI (YKCyCHas,
CTeaprHOBAs) KaK MPEICTaBUTEITN
KHCIIOPOJOCOAEPKAINX OPraHUIECKUX
COEIMHECHMI.

Mccnaenona
HUC

JI. Oxucnenue
YKCYCHOM
KHCJIOTBI.
[lonyuyeHue
YKCYCHO-
TUIIOBOTO

'YKCyCHasl KUCJIOTa,
PTaHOI

§37
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bdupa

56

bromornyecky BaxKHBIC BCHICCTBA: JXUPLbIL

Hccaenosa
HUE

JI. OmblneHue
sKkupa (sulleo)

AMUHOKHCIIOTA

MNCTITUIHAsA CBA3b

§38
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bronoruyeckuy BaKHbIC BEIICCTBA: Oenku

Hccaenona
HIE

.

JlokazaTenbCcTBa
HATTHIHS
(hyHKITMOHAIBHBI X
CPYIII B PAaCTBOpax
AMHUHOKHCIIOT.

I'openne 6enxoB
(mepctu u
IITHYbUX
MepheB)(610e0)

L{BeTHBIE
peaxiuu OenKoB

MoHo-, 11-,
rojucaxapa

§39
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bromornyecky BaKHBIC BEIIECTBA: YIJI€BOABI.

HccaenoBa
HUC

L.

B3anmoelicTs.
CJITFOKO3BI C
AMMHaYHbIM
PacTBOPOM OKCHJIA
cepebpa.
KauecTBeHHas
peaxius Ha
Kpaxmail.
['uaponus
CITFOKO3BI
KpaxmaJa.

JIP Nel5.
B3anmoenicTeu

['11r0K03a, HUTpAT
cepeOpa, aMMHuaK,
CITUPTOBKA, CITHYKH,
cynbgar

ME 1, THAPOKCH]T
HATpPUS,
KpaxMaJbHbINA
KIIeficTep, pacTBOP
liona

Monowmep,

[oyimMep

§ 40
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€ TIIFOKO3BI ¢
pacTBOpOM
CHIPOKCHIA METH
(I) 6e3
HArpeBaHus U MPH
HArpeBaHUH.

JIP Nel6.
B3aumojeiicTBu e
Kpaxmaiia ¢ HoJoM.

59 [Ipencrarnenus o noaumepax (moaudtuieH, [O0o0IeHe Yrieposa, TOMOJIOr,  [KOHCHEKT — [3.4;
OCIKN). 30Mep
HOBBIX 3HAHUI 3.4.1;
3.4.2
60 O0001IIeHNE 3HAHUH 110 TeMe O0001IeH e
«[TepBoHavanbHBIC MTPEACTABICHUS 00
OpraHUYCCKUX BEIECTBAX»
61 Kontpoannasi padora 3 1o reme
«[TepBOHAYAJIbHBIC MTPECTABICHUS 00
OpraHUYECKUX BEIIECTBAX»
Tema 5 O6o0IIeHHe 3HAHUI TT0 XMMUHM 32 [Tepuon, rpymia, sammcu B (1.2;1.2.2
KYPC OCHOBHOI IIKOJIBI (74.) TeTpau
DIIEMEHT
62 [Tepuonnueckas cucrema [I.M1.MenzaeneeBa. |(O0bscHeHHE Kpucraminueckass  3arucu B 13
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB perieTka TeTpaIu

AJIEMEHTOB M MX COCTMHEHUH B IEPHOJAX U
rpymmax. 3HadeHUe TePUOANISCKOTO 3aK0HA.




63

THUIIEI XUMHUYECKUX CBA3€EI U TUIIEI
KpUCTaJUIMYECKUX peleToK. B3anMocss3p
CTPOEHHUS U CBOMCTB.

O0001menue

XUMHUEeCKas
peaKIus

3aIlliCu B
TCTpaaun

2.1;2.2

64

Knaccupukanus XUMHYECKUX pEeaKLUi Mo
Pa3INYHBIM IPU3HAKAM.

[loBTOpEHME

3aIicH B
TeTpaan

1.6;

65

HpOCTI)IG U CJI0KHBIC BelecTBa. MeTajlibl 1
HEMeETallIbL. ['eHeTnuecKue pAaAbBI METaJlia,
HEMETAJlIa U IIEPEXOJHOIO METAJLIA.

O0001menue

3aIlliCu B
TCTpaau

2.6; 3.2;

66

OKCHIBI, THIPOKCHUIBI, KHCIIOTHI W COJIH:
cocTaB, Ki1accuukanus u ooIue
XHUMHUYECKHE CBOMCTBA B cBeTe TOJI n
[PEICTABICHUN O MPOIECCaX OKUCICHHUSI-
BOCCTAHOBJICHHS .

O06o001IIEHNE

67

KontposabHast paboTa 4 3a Kypc OCHOBHOU
[ITKOJIBI.

68

AHaNM3 KOHTPOJIHHON pabOTHI 4.

torosoe 3ausTue.

O00011IEHNE




OIIMCAHHUE YYEBHO-METOAUYECKOI'O 1
MATEPHUAJIBHO-TEXHUYECKOI'O OBECITEYEHUA
OBPA3OBATEJIbHOM JESATEJIBHOCTHA

YueOHo - MeTOAUUYECKOE 00ecIIeueHne

1. Ocnosnas obOpazoarenbHas nporpamma OOO MKOVY «Konauunckas COLL»

2. Asropckas mporpamma O.C.'abpuensna, coorBeTcTByrommas dexepanbHomMy [ocymapcTBEeHHOMY
0o0pa3oBaTebHOMY CTAaHIAPTY OCHOBHOTO O0OIIEro oOpa3oBaHWs W JONylieHHas MUHHCTEPCTBOM
obpaszoBanust u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensu Ilporpamma kypca xumuu s 8-9
KJ1accoB obmeo0OpazoBaTenbHbIX yupexaenuii / O.C.I'abpuensa. - M.: IIpoda, 2012r.).

3. TI'abpuensn, O.C. Xwummsa. 8 kmacc: ydeO. nans  oOmieoOpaszoBarenbHbiX  yupesxaenuit /O.C.
["abpuensin.-2-e u3a. crepeotnt.- M.: [Ipoda, 2013.-286 c.

4, T'abpuensu, O.C. Xumus. 9 knacc: yueonuk /O.C. I'abpuensu, B.. CuBornazos, C.A. Crnagkos. -M.:
Hpoda, 2014.-158 c. - (Haurarop).

5. Tabpuensa, O. C. HactonpHas kHura yuumrtens. Xumus. 9 x 1.. metoaudeckoe mocobue / O. C.
I"a6puensu, U. I'. OctpoymoB.- M.: [poda, 2010

6. I'abpuensu, O. C. Xumusa. 9 kimacc.: KOHTPOJIbHbIE W TpoBepouHble paboThl k yueOHuky O. C.
[Na6puensna «Xumus. 9 / O. C. Tabpuernsa, [1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.
7. Tabpuensn, O. C. U3ydaem xumuto B 9 ki.: nugaktudeckue marepuansl / O. C. I'abpuensn, U. T.
OctpoymoB.- M.: bauk uitoc, 2009r.

8. I'abpuensan, O. C. Pabouas terpags. 9 x 1. K yuebnuky O. C. I'abpuensna «Xumus. 9»/ O. C.
[Mabpuensu, A. B. fmykosa. - M.: [Ipoda, 2012r.

9. TI'abpuensn, O. C. XuMusa B TecTax, 3afadax, ynpaxHeHusx. 8— 9 ki. / O. C. I'abpuensn, H. IL.
Bockob6oiiankoBa.-M.: [Ipoda, 2009r.

MarepnanbHO-TeXHH4YECKOe o0ecneveHue

Jns o0ydeHus ydalmuxcs OCHOBHOM IIKOJBI B COOTBETCTBMM C TpeOoBaHusMu DenepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa HEoOXoauMa pealn3anus JAeSTeIbHOCTHOTO IMOAXO0JA.
JlesaTenbHOCTHBIN MOAX0 TpeOyeT MOCTOSIHHOM OMophl poliecca 00yueHUs] XMMUU Ha IEMOHCTPALMOHHBIN
SKCIIEPUMEHT, MPAKTUYECKUE 3aHATUS M JAOOPATOPHBIE OMBITHI, BBHIMOJHsAEMblEe ydamuMmucs. KaOuner
XMMHU OCHAIIEH KOMILJIEKTOM JIEMOHCTPALMOHHOTO U J1abOpaTopHOro OOOpYJOBAaHUS MO XMMHUHU IS
OCHOBHOM mIKOJIbl. B KaOumHeTe XUMHUM OCYHIECTBIISIOTCS KaKk YypouHasi, Tak M BHeypouHas (HOpMbI
y4eOHO-BOCIIMTATENILHOW JAEATeNbHOCTH C ydamumucs. OcHalleHue B OoJjblleil 4yacTH COOTBETCTBYET
[lepeunto o6opynoBaHMs KaOMHETa XMMUU U BKIIIOYACT pa3lIMYHbIE TUIIBI CPEICTB 00ydeHHs. bompIryio
4acTh 00OPYAOBAaHUS COCTABISIOT Y4eOHO-IIPaKTUYECKOe U yueOHO-TabopaTopHOe 000pyAOBaHHUE, B TOM
qyclie KOMIUIEKT HaTypalbHbIX OOBEKTOB, MOJEIU, NpUOOphl MW HUHCTPYMEHTHI [UIsl TMPOBEACHUS
JEeMOHCTpalUK U MPaKTUYECKUX 3aHATHIA, 1€MOHCTPALMOHHBIE Ta0IMIIbI, BUAEO, MENA OCHAIIIEHHE.

B KOMIJIEKT TeXHMYECKMX M HH(OPMAIMOHHO-KOMMYHHMKATUBHBIX CPEACTB OOYYEHHS BXOAT:
anmapatypa Ui 3aluceil 1 BOCIPOU3BEIEHUS ay/IMo- U BUICOMH(OPMAIINH, KOMIIbIOTEP, MYJIbTUMEANA
IIPOEKTOP, JOCKA C UHTEPAKTUBHON NPHUCTABKOM, KOJUIEKIUS MEUa-PECYPCOB, BBIX0A B IHTEpHET.

Hcnonp30BaHnE 3JEKTPOHHBIX CPEICTB O0YUCHHS TTO3BOJISIOT:

*  aKTHBU3UPOBATH JCSATENHLHOCTh OOYYAIONIMXCS, MONy4aTh OoJiee BBICOKHME KadeCTBEHHBIE
pe3yabTaThl 00yUeHNS,

« mpu noarotoBke k EI'D obecreynBaTh caMOCTOATEIHLHOCTh B OBJIAJICHUH COACPKAHUEM Kypca.

* ¢opmupoBate HKT - KOMIETEHTHOCTh, CIIOCOOCTBYIOIIYIO YCHEITHOCTH B Yy4eOHOH
NeSITeNIbHOCTH,

* ¢opmupoBars YVY/I;

Hamypanouwvie 06vexkmut

HatypanbHbie 00beKThI, HCIOIb3yeMbIe B 00yU€HUU XUMUH, BKIIOYAIOT B €051 KOJUIEKIIUH MUHEPAJIOB U
TOPHBIX MOPOJ], METAJJIOB M CIIJIABOB, MUHEPAJIbHBIX yI0OpEHUH, MIacTMacce, Kay4yKkoB, BOJIOKOH U T. [I.



O3HakoMJICHHE YYalluXcs ¢ OOpa3llaMH HCXOJHBIX BEIIECTB, MOJYIPOIYKTOB M TOTOBBIX H3ACIUN
MO3BOJISIET TMOJYYUTh HATJISIHOE TPEJCTAaBICHHWE 00 ITUX MaTrepuaiax, UX BHEIIHEM BHJE, a TaKKe O
HEKOTOPBIX (PU3UUYECKUX CBOHCTBAX.

Xumuqecmtepeakmuebt u mamepuaiibl

OO0parieHre co MHOTHMH BEIIIECTBAMH TPEOYET CTPOTOr0 COOIOACHUS MTPABIII TEXHUKH 0€30IaCHOCTH,
0COOEHHO TIPY BBIITOJHEHHUH OIBITOB CAMUMH yJaluMucsi. Bce HE0OX0IuMbIe MephI TTPEIOCTOPOKHOCTH
YKa3aHbl B COOTBETCTBYIOIIUX JOKYMEHTaX U HHCTPYKIUSIX.

Xumuueckan navopamopnasn nocy/la, annapamut u npuodopul

Xumuaeckas nmocyaa mnoapasaciiAC€TCsa Ha JABC TI'PYHIIbI: JJIA BBIIOJIHCHHA OIIBITOB YYalllUMUCA H
ACMOHCTpallOHHBIX OIIBITOB.

[TpuOopsl, anmapaTsl U yCTaHOBKM, HCIIOJIb3YEMbIE Ha YpOKax XHWMHH, MOJAPA3JENIAIOT HAa OCHOBE
MIPOTEKAIOIINX B HUX PU3NYECKUX U XUMUYECKUX.

Mo/lenu

O0BeKkTaMu MOACIIUPOBAHUA B XUMUHU ABJIAIOTCSA aTOMbI, MOJICKYJIbI, KPUCTAJJIbI, 3aBOACKHUC allllapaThl,
a TaKKC MMPOUCXOAAIIHNEC ITPOLUCCCHI.

B mpenonaBaHiy XMMHU HCIIOJIB3YIOTCS MOJICIH KPUCTAJUIMYECKUX PEIIETOK anmasa, rpaduTa, Cephl,
docdopa, okcuna yrinepona(1V), moBapeHHOU o, JIbJIa, HoMa, )Kele3a, MeIH, MarHus, HabOpbl MOJIeIICH
aTOMOB JIJISl COCTABJICHUS IAPOCTEPIKHEBBIX MOJIEIICH MOJIEKYI.

Yueonwvie nocoous na neuammnoii ocnoge

B npornecce oOydeHHs XUMUM KCTIONB3YIOTCS CIEAYIONMIUE TaOJIUIBI TTOCTOSHHOTO SKCIIOHUPOBAHUSA:
«[lepuonnyeckass cucrema xumudeckux osnemeHtoB JI.MI. MenneneeBay, «Tabmuiia pacTBOPUMOCTH
KHCJIOT, OCHOBAHUMU U COJIEI», «DNEKTPOXUMUUECKUH PsiT HAMPSHKEHUM MeTauioBy, «KpyroBopoT BemiecTs
B IIPUPOJIE» U JIP.

I[J'ISI opraHu3anuun CaMOCTOSTEIbHON pa6OTBI 06yqafonmxc;1 Ha ypOKax HCIIOJIB3YIOT p83H006pa3HBIe
ANAAKTHYCCKHUEC MAaTCPHUAJIBI: TCTPAAX Ha IICYaTHOM OCHOBE TN OTACIBbHBIC pa60q1/1e JIMCTBI — UHCTPYKIHWH,
KapTO4YKH C 3alaHUSAMU pa3H0171 CTCIICHU TPYAHOCTH I U3YUCHUA HOBOI'O MATCpUalid, CaMOIIPOBCPKU U
KOHTPOJIA 3HAHUH yqaluuxcs.

I[J'I}I obecneueHus 0€30IaCHOIO Tpyada B KaOWHETe XUMHUU UMEETCS:

*  NPOTUBONOKAPHBII NHBEHTAPh

° aIITCYKy C Ha60pOM MCIUKAMCHTOB U IEPEBA3OYHBIX CPEACTB,

*  UHCTPYKIHUIO IO NMpaBuiIaM 0€30MacHOCTH Tpy/a AJisi 00ydarouuxcs

*  JKypHaJ PErHCTpalliy MHCTPYKTaXKa MO MpaBuiIaM 0€30MacHOCTH TPy/a.

Menuapecypchbi:

Enunbie oOpa3zoBartenbHbIe pecypcehl ¢ caiita WWw. school-coolection.edu.ru
(enuHOM KOJUIEKIIMHM 00pa30BaTENIbHBIX PECYPCOB)

CD «Heopranudeckasi XUMUs», U31aTEINBCTBO «Y YUTEIb)»

CD «Opranuueckas XUMHs», U3JATENbCTBO «Y UUTEIb

CD «Oo0mas xumus», U34aTeIbCTBO «Y YUTEIIb)

CD «Xumust 371eMEHTOBY, U3/1aTEIbCTBO «Y YUTEIb)»

Xumus. [IpocBemenue «Heoprannueckass XuMusi»,. 8 kiracc. (Ha 2-X JIHCKaXx)

Xumus (8-11 knacc). Buptyansnas naboparopust (yueOHOE 3IEKTPOHHOE U3aHKE)
CD «Xumus 8-11 kiacc», bubnuroreka 371eKTPOHHBIX HATJISIIHBIX TTOCOOHA.

10 CD Camoyuntens «Xumus 11 Beex» (8-11 xmacce)

11. CD «Xwummus B mkosie. MuHepaabHbIE BEIIECTBAY, JIEKTPOHHBIC TECTHI.

W NouokrwbdPE



12. CD «Xumus 8 kaccy, daeKTpoHHOe yueOHoe uznanue [[poda, MyapTUMEIUHOE TPUIIOKEHUE K
YMK «Xumus 8 kimacc
13. CD «Tpenaxep 1Mo XMMHUH, TECTHI I IOJTOTOBKH K dK3aMEHaM», 2 IMIT.



