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IosicHuTeNLHAA 3aNIUCKA
Pa60qa;1 nporpaMMa I10 XUMHUHU OJI1 1 lKJ'IaCCOB COCTAaBJICHA HA OCHOBC:

denepanbHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHAapTa CPEIHETo 00IIero oOpa3oBaHus 10
XHMHH,

[IpumepHoii mporpamMmbl cpeHero oo1iero o0pa3oBaHus M0 XUMHH;
ABtopckoii mporpammel o xumuu O.C. ['abpuensna.

[Tpukaza MO u H P® ot 31.03.2014r. Ne253 «O06 yTBepkaeHUH (eepabHOTO epedHs Y4eOHUKOB,
PEKOMEHIYEMbIX K UCTIOIb30BAHUIO IIPU PeaTU3allii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIIO
00pa3oBaTeNbHBIX IPOrPaMM OCHOBHOTO 00111er0, oOpa3oBanus» ¢ n3MeHeHussMU oT 08.06.2015r.
npuka3 Ne 576, ot 21.04.2016r. npuka3z Ne 459.

JlanHast mporpaMMa KOHKPETU3UPYET CoJiepyKaHUe CTaHaapTa, 1aéT pacipeieieHre yueOHbIX 4acoB
10 pazjienaM Kypca, HOCIe0BaTeIbHOCTh U3YUYEHUS TEM U Pa3JIeNIoB C YYETOM MEXIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKU Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaronmxcs
obpazoBarensHOTO yupexaeaus MbOY «Enomanckas cpenass o0meoopa3oBarenbHas mKogany. B
MporpaMMe ornpeAenéH nepedeHb JEMOHCTPAIIHi, Ja00paTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATUN U
pacuérHbIX 3a1a4. [IporpamMmma MoupuLMpoBaHa COrnacHo JAEUCTBYIOIIEMY Oa3UCHOMY yUyeOHOMY
wiany. KoHTponb 3a ypoBHEM 3HAHUI 00YyYarOMIMXCS IPeyCMaTPUBAET MIPOBEICHUE
CaMOCTOSITENIbHBIX, MPAKTUYECKUX, KOHTPOJIBHBIX pabOT MO TEMaM.

[Tporpamma kypca xumun 115t ooyuaromuxcst 11 ximaccoB 001meo0pa3oBaTeIbHBIX YUpeKICHHN
(aBrop O.C. I'abpuensin) paccuntana Ha 34 yaca u3 pacuera 1 gyac B HeZeIIo.

HUcnoansyemsrii YMK:

I'abpuenan O. C. Xumus. 11 knacce. ba3oBslit ypoBeHb: yue0. i 0011eo0pa3oBar. yupexJeHUH/
O.C. T'abpuensH. — 3-¢ u3j., crepeotnr. - M.: [lpoda, 2016.

T'abpuensn O.C. Tlporpamma kypca xumuu Juist 8 — 11 kmaccoB o01ieo0pa3oBaTeNbHBIX YIPEKICHUH,
- M.: [Ipoda, -2011 r.;

Xumus. 8-11 knaccel: paboune nporpammsl o yueOnukam O.C. I'abpuensna/ aBr.-coct. I'.1.
Macnakosa, H.B. Cadponos. — Bonrorpaa: « YUHUTEJIby», 2016. —203 c.;

Konctpykrop padounx nporpamm. Xumus 8-11 kiaccel. Paboune nporpammsl no yue6nukam O.C.
Iabpuensna: uznarensctso «YUUTEJIby, 2014 r.;

Hunaktuueckuit matepuan. Xumus 10-11 kmacesl. A.M.Panenkuii — Mocksa: I[Ipocsemenue, 2017

KoHntponbnble n3mepurensubie Mmatepuanbsl. Xumus 11 kimace. — Mocksa: [Ipocsenienue 2017

HEJIN U 3AJAYA YYEBHOI'O TIPEAMETA



I'nasnvle yenu cpeonezo oouiezo oopazosanus:

(hopMUPOBaHHE IETOCTHOTO MPEICTABICHHS O MUPE, OCHOBAHHOTO HA MPHOOPETEHHBIX 3HAHUSX,
YMEHHUSIX U c1oco0ax IesaTeNbHOCTH;

npuoOpeTeHue oNbITa pa3HO0OPa3HON JAEATEIBHOCTH, OTBITA MO3HAHUS U CAMOTIO3HAHMS,

MOJIFOTOBKA K OCYIIECTBIEHUIO OCO3HAHHOTO BHIOOpA MHIUBUAYAILHONW 00pa30BaTebHON WK
poeCCUOHATILHON TPACKTOPHH.

Bonbimoit BKkaa B JOCTHIKCHHE TJIABHBIX LIEJICH cpeiHero o0Iero o0pa3oBaHus BHOCUT U3yUeHUe
Xumuu, KOTOpOE NPU3BAHO 0Decneqyums:

(hopMUPOBAHHUE CUCTEMBI XUMHUSCKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa,

pa3BUTHE JTMYHOCTU O0YYAIOIIUXCSI, UX MHTEJUIEKTYaJIbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(dhopMUPOBaHHE Y HUX TYMAHUCTHYECKUX OTHOIICHUH M SKOJIOTHYECKH IEIeCO00Pa3HOTO MTOBEACHHUS
B OBITY U TPYAOBOH €ATEIHHOCTH;

BBIPA0OTKY y 00y4JaroNIMXCsl TOHMMAaHUS OOIIECTBEHHOW MOTPEOHOCTH B pa3BUTHH XUMHH, & TAKXKe
(dbopMHpOBaHKE Y HUX OTHOLIEHUS K XMMUU KaK BO3MOXKHOM o0sacTu Oyay1uei npakTH4ecKou
NEeATEIbHOCTH;

(dhopMUpOBaHHE YMEHHI 0€30TIaCHOTO 00pAIEHUs C BEIISCTBAMU, HCIIOIb3yEMBIMH B TIOBCETHEBHOM
KU3HU.

H3yuenue xumuu 6 cmapuieii wikojie Ha 6A3080M ypoGHe HANPABIEHO HA OOCHUMCEHUE
cnedyrouux yenei:

OCBOEHHE CUCTEMBI 3HAHUHU O (bYHI[aMeHTaJ'ILHbIX 3aKOHaxX, TCOpHUsIX, (baKTaX XUMHNHU HCO6XOI[I/IMBIX
JJIs1 TIOHUMaHUA HaquOﬁ KapTUHBI MHpa,

OBJIA/ICHUEC YMECHUAMH XapaKTEPU30BaTh BEIICCTBA, MAaTCpHAJIbl U XUMUYECKUE PEAKIIUH,
BBITIOJIHATH na6opaToprle OKCIICPUMCHTBI; TPOU3BOAUTE PpACYCThI IO XUMHUYCCKUM q)opMynaM u
YpaBHCHUAM; OCYHICCTBJIATH ITIOHUCK XHUMHYECKOMN I/IH(I)OpMaI_[I/II/I " OCHHUBATL €€ NOCTOBCPHOCTD,
OPHUCHTHPOBATLCA U IPMHUMATD PCIICHUA B HpO6HeMHBIX CUTyaluiX,

PAa3BUTHE ITO3HABATCIbHBIX HHTCPECOB, UHTCIINICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEN B
MPOLIECCE CAMOCTOATEIHLHOTO MPUOOPETEHUS XUMUUECKUX 3HAHUH C MCMOJB30BAaHUEM PA3INYHBIX
HUCTOYHHUKOB I/IH(l)OpMaIII/II/I, B IIPOLECCEC NU3YUCHUA XUMHYECKOH HAayYKHU 1 €€ BKJIaJa B TEXHUYCSCKUH
MPOTPeCC LUBUIN3ALINU, CIIOKHBIX U IPOTUBOPEUYUBBIX IIyTEU pa3BUTHUS UJIEH, TEOPUN U KOHLEILINI
COBPEMEHHOUN XHMUMU;

BOCHUTaHHUeE YOSKIEHHOCTH B TOM, YTO XMUMHUSI — MOITHBIA HHCTPYMEHT BO3/ICHCTBHUS Ha
OKPY’KaIOIIYIO CPEAY, U YyBCTBO OTBETCTBEHHOCTH 3a MIPUMEHEHHE TIOJYYEHHBIX 3HAHUW U YMEHHI
MTO3UTUBHOM POJIM XUMHUU B )KM3HU COBPEMEHHOT'O 0OIIECTBA, HEOOXOIUMOCTH XUMHYECKH
IPaMOTHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U OKPYXKaroIIeH cpene;

NpUMeHeHHe TIOTyUYEeHHBIX 3HAaHUN U YMEHHM JIJ1s1 0€301aCHOTO MCIOJIb30BAHUS BEIIECTB U
MaTepUajoB B OBITY, CETLCKOM XO031CTBE U Ha MPOU3BOJICTBE, PEIICHHSI MPAKTUUECKUX 3a/1a4 B
MOBCEIHEBHOW KU3HU, MPEYNPEKACHUS SIBICHUN, HAHOCSAIIUX BPEJ 3I0POBBIO YEIIOBEKA U
OKpYyXarollen cpese, MPOBEACHNUE UCCIIeIOBATETLCKUX padOT, CO3HATELHOTO BRIOOPA MPOdeccHid,
CBSI3aHHOM C XMMHUEH.

3aoauu uzyuenun xumuu ¢ cmapuieii WiKoe:



» Cpopmuposamp y 00y4arOImUXCs 3HAHUSI OCHOB XUMUYECKOW HAYKH: BAKHEUITUX (PaKTOPOB,
MOHATUN, XUMHUYECKUX 3aKOHOB U TEOPHH, S3bIKA HAYKH, TOCTYITHBIX 0000IICHHI
MHPOBO33PEHUYECKOT0 XapaKTepa.

* Pazeums ymeHus HaOMOIATh U OOBSICHATH XUMHUYECKUE SIBJICHHS, IPOUCXOISIINE B IPUPOJIC,
naboparopuu, B OBCEIHEBHOM JKU3HU.

* Cdhopmuposams cielialIbHBIX YMEHUIM: 00paIlaThCsl C BEIIECTBAMH, BBIMOIHAT HECTIOKHbBIC
AKCIIEPUMEHTBHI, COOJII0/1asi paBUiia TEXHUKU O€30MaCHOCTH; IPAMOTHO MPUMEHSITh XUMHUUECKHE
3HaHUS B OOLICHUHU C IPUPOJION U B TIOBCEIHEBHON )KU3HH.

* Packpbimp ryMaHUCTUYECKYIO HAITPABICHHOCTh XMMHUHU, €€ BO3PACTAIOIIEH POJI B PEIICHUU
TJIaBHBIX MIPOOJIeM, CTOSAIIUX MEepe]l YeI0OBEeUeCTBOM, U BKJIaJia B HAYUHYIO KApTUHY MUDA.

* Pazeump TMYHOCTH O0YYAIOMUXCS: UX UHTEIUIEKTYaJbHOE M HDABCTBEHHOE COBEPILICHCTBOBAHHE,
c(OpMHUPOBATH Y HUX I'YMAHUCTHYECKUE OTHOLIEHUS M 9KOJIOTHYECKH 11eJ1eCO00Pa3HOro MOBEACHUE
B OBITY U B IIPOIIECCE TPYIOBOM AEATEIHHOCTH.

* Cchopmuposamsp y 00y4aroniuxcsi KOMMYHUKATUBHOW M BaJICOJIOTMYECKONH KOMIIETEHTHOCTEH;

* Bocnumamp 0TBETCTBEHHOE OTHOIIEHUE K NIPUPOJIE, OEpeKHOE OTHOILIEHUE K yUeOHOMY
000pYyI0BaHUIO, YMEHHE )KUTh B KOJUIEKTUBE (00IIAThCS M COTPYJHHYATD) Yepe3 YUeOHBIH MaTepua
Ka)XJI0I'0 ypOKa.

JIMYHOCTHBIE, METATIIPEIMETHBIE U TIPEAMETHBIE PE3YJIbTATbBI
OCBOEHMUSA COAEP)KAHUA KYPCA 11 KIIACCA
Pezynomamut usyuenus npeomema:

JlesaTenbHOCTh yunuTennsi B OOy4eHUM XMMUU B CpeIHEN (MOJIHOM) IKOJIEe JOJKHA
OBITH HAIIPaBJI€HA HA JOCTHKEHUE 00YUaAIOIMMUCA CIECAYIOIUX JIUYHOCHIHBIX PE3YIbMAmo6.

— 8 YeHHOCMHO-OPUEHMAYUOHHOU chepe — 0CO3HaHUe POCCUNCKOUN
rpa’kJaHCKOW UICHTUYHOCTH, MATPHUOTHU3MA, YyYBCTBA TOPJIOCTH 32 POCCHHCKYIO
XUMHYECKYIO HAyKY;

— 8 mpyoosou cghepe — 20mMmoBHOCHb K OCO3HAHHOMY BBIOOPY JTajbHEUIIIEH
00pa3zoBaTeNbHON TPACKTOPHUHU UJIU TPYJIOBOU JE€SATEIbHOCTH;

— 8 NO3HABAMENBHOU (KOCHUMUBHOU, UHMEIEKMYAbHO) cihepe —yMmeHue
YIOPaBJIsSITh CBOSH MO3HABATEIILHON NEATEIILHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K
00pa30oBaHMIO, B TOM YHCJI€ CAaMOOOpa30BaHUIO, HA TIPOTSKEHUH BCEH KU3HU;
CO3HATEJIbHOE OTHOIIIEHHUE K HEMPEPHIBHOMY 00OPa30BAHUIO KaK YCIOBHUIO YCIICIITHON
npodeccCuoHaIFHON M OOIIIECTBEHHOU JIEATEIILHOCTH;

— 6 cghepe cbepedrcenus 300p08bi—HNpUHAMUE U peatu3ayus IeHHOCTeN
37I0pOBOT'0 M 0€301IaCHOTO 00pa3a KU3HU, Henpusmue BPEIHbIX PUBbIUEK (KypeHUs,
yIOTpeOJIeHUsI aJIKOT'0JIs1, HAPKOTUKOB) Ha OCHOBE 3HaHUI O CBOMCTBax
HapKOJOTHYECKUX U HAPKOTHYECKHUX BEIISCTB.

MeTanpeaMeTHbIe Pe3yJabTaThl 0CBOEHHS BBITYCKHHKAMHE cpeHei (M0JIHOii) IKOJIBI Kypea
XHMUH:

—  uUcnoav3oeaHue yMEHUN U HaBBIKOB PA3JIMYHBIX BUJOB MO3HABATEIBHOMN
JIeATeNbHOCTH, MPUMEHEHUE OCHOBHBIX METOJIOB MTO3HAHUS (CUCTEMHO-
nH(GOPMAITMOHHBIN aHAJIN3, HAOTI0JICHNE, U3MEPEHHE, TIPOBEJICHNE dKCIIEPUMEHTA,
MOJIEJINPOBAHME, UCCIEN0BATENIbCKAs IEATEIIbHOCTD) JIJIs1 U3YUYEHUS pa3IMUHbIX
CTOPOH OKPY>Karolleil NeCTBUTEIbHOCTH;



— e1a0eHue OCHOBHBIMH MHTEIJIEKTYaIbHBIMH OIlepalusiMu: (OpMyIHpPOBKa
TANOTE3bl, aHAJIN3 U CUHTE3, CPABHEHUE U CUCTEeMaTu3alus, o000IeHne u
KOHKpETHU3allUs, BbIABIICHUE IPUYNHHO- CIIEACTBEHHBIX CBA3EH U ITIOMCK aHAJIOI'OB;

— nos’Hanue 00bEKTOB OKPY’KAIOLIETO MUPA OT OOLLETO Yepe3 0COOEHHOE K
€IMHUYHOMY;

— YMeHue T€HEPUpPOBaTh UJIEU U ONPEIENIATh CPEACTBA, HEOOXOAUMBIE Il UX
peanuzanuu;

— YMeHue ONPENEIISTh LEJIN U 3a/1a4u JIeSITEIbHOCTH, BBIOUPATh CPEICTBA
peanu3anuu Lejid U IPUMEHSATh UX HA IPAaKTHUKE;

—  uUcnoavzoeaHue Pa3IUIHBIX UCTOYHUKOB JJI TTOJYUYCHUS] XUMHUYECKOMI
nHpopMauu, TIOHMMaHUE 3aBUCUMOCTH COJICp>KaHUs B (DOPMBI IPEJICTABICHUS
uHdOpMaIUM OT e KOMMYHHUKAIIMA U aJpecarTa;

—  YMeHue MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B MPOIECCE
COBMECTHOU JICATEIILHOCTH, YUUTHIBATh MO3UIIUH JIPYTUX YYACTHUKOB JCSITEIbHOCTH,
3¢hHEKTUBHO pa3peniaTth KOHMOIUKTHI;

— 20MOBHOCMBUCTIOCOOHOCTHKCAMOCTOSITEIIbHOMMH(OPMAITMOHHO-
IMO3HABATEJILHOM JESITeIbHOCTH, BKJIIOYAasi YMEHHUE OPUCHTUPOBATHCS B PA3JIUYHBIX
WCTOYHHKAX WH(POPMAIINU, KPUTHISCKU OIICHUBATh U HHTEPIIPETUPOBATH
uH(OpPMAIHIO, TOTYYaeMYIO U3 PA3JIMYHBIX HCTOYHUKOB;

— YMeHue UCIIOJIb30BaTh CPe/ICTBAa MH(OPMAITMOHHBIX U KOMMYHHUKAITHOHHBIX
texnosorui (namee — MKT) B penieHUr KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHU3alMOHHBIX 337a4 C COOII0JICHUEM TPEOOBaHUN SPTOHOMHUKH, TEXHUKU
0e30ITaCHOCTH, TUTUEHBI, PeCypCcocOepeKeHHUs, IPABOBBIX U 3TUYECKUX HOPM, HOPM
nH(POPMAITMOHHON 0€30ITaCHOCTH;

— enadenue SI3BIKOBBIMU CPEJICTBAMH, B TOM YHCJIC U SI3bIKOM XUMHUHU—YMCHUE
SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOIO TOYKY 3PEHHSI, UCITOJIH30BATh aIcKBAaTHHIC
SI3BIKOBBIC CPEJICTBA, B TOM YHCJI€ W CUMBOJIbHBIC (XUMHUYECKHE 3HAKU, (OPMYJIbI U
YpaBHEHHUSA).

Ilpeomemnovimu pe3ynomamamu V3y9eHust XMMAN Ha 0230BOM YpOBHE Ha CTYyTIIEHU

cpenHero (MOJHOTr0) 0011ero 00pa30BaHUs SIBIISIIOTCS:

1) B mo3HaBaTeNbHOIl cdepe:

— 3HaHue (IOHUMaHHE) U3YUYEHHBIX MOHITUHI, 3aKOHOB U TEOPHU;

— YMeHue ONHUCHIBaTh JEMOHCTPAIMOHHBIE U CAMOCTOSITEIBHO NPOBEEHHBIE
SKCIIEPUMEHTHI, UCIIOJIB3YS ISl TOTO €CTECTBEHHBIN (PYCCKU, POTHON) A3BIK U SI3BIK
XUMUH;

— YMeHue KIacCu(PpUIMpoOBaTh XUMHUUYECKUE JIIEMEHTBI, IIPOCTBIE U CIIO0XKHbBIE
BEIIIECTBA, B TOM YHCJIE U OPTaHUYECKHE COCAUHEHHNS, XMMUUECKHE PEAKILIUU T10
pa3HbIM OCHOBAHUSIM;

— YMeHue XapaKTepU30BaTh U3YUEHHBIE KJIACChl HEOPraHUYECKUX U
OpPraHUYEeCKUX COCIMHEHUN, XUMUUYECKUE PEaKIH;

— 20MOB8HOCMb TIPOBOJUTH XUMHUYECKUIH SKCIEPUMEHT, HAOJII01aTh 3a €T0
npoTekaHuem, PUKCUpPOBaATh
PE3yABTAaTBICAMOCTOSITEIbHOIOUJEMOHCTPUPYEMOTOAIKCIIEPUMEHTAN/1€E1aTHBBIBO/IbI;

— ymenue POopMyJIMPOBATh XMMHUYECKUE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH
CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOIUU CO CBOMCTBAMHU HU3YUYEHHBIX;

— NOUCK UCTOYHUKOB XMMHYECKOU MH(MOpPMALINH, TTOJIydeHHEe HEOOXOTUMOMN
nHpopMaIUM, ee aHAJIN3, U3TOTOBJIEHUE XUMHUYECKOT0 HH(POPMAITMOHHOTO NPOAYKTa U
€ro npe3eHTalus;

—ae6na0enue 00s13aTeNIbHBIMU CIIPAaBOYHBIMU MaTepuanamu: Ilepuoanueckoi
cucteMon xuMuueckux snemeHToB J.M.Mennaeneena, Tabiuieil pacTBOPUMOCTH,



2JICKTPOXUMHUYECKHUM PSIOM HAPSHKEHUN METaJIOB, PSIIOM
3JIEKTPOOTPULIATEIIBHOCTH — JUISL XapaKTEPUCTUKU CTPOCHUsI, COCTaBa U CBOMCTB
aTOMOB 2JIEMEHTOB XMMHYECKHUX 3J1eMeHTOB -1V 1epno10B 1 00pa3oBaHHBIX UMH
IIPOCTHIX U CIIOKHBIX BEILIECTB;

— ycmanoeieHue 3aBUCUMOCTH CBOMCTB U MPUMEHEHUST BaXKHEUIITUX
OpPraHUYECKUX COCJIMHEHUN OT UX XUMHUYECKOT'O CTPOCHUSI, B TOM YHCJIIE U
00YCJIOBJICHHBIX XapaKTEpOM 3TOr0 CTPOCHUs (IpeAeTIbHBIM UM HENPEASIbHBIM) U
HajmnyrueM (GYHKUIHOHAJIBbHBIX TPYIII;

—  MoOenuposanue MOJCKYJl BAXKHEUIITNX HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB;

— NOHUMAQHUEe XUMHUYECKOU KapTUHBI MUPA KaK HEOTHEMJIEMOU YaCTH 1IEJIOCTHOM
Hay4YHOW KapTUHBI MHUPA;

2) B IEHHOCTHO-OPHUEHTAIIMOHHOM c(pepe — aHaIM3 U OLIEHKA MOCJIEICTBUN IS
OKpY>Karolieh cpeibl OBITOBOU U IPOU3BOJICTBEHHOM JICSTEIILHOCTH YEIIOBEKa,
CBSI3aHHOU C IMPOU3BOJICTBOM U MEepepabOTKON BaKHCHUIIINX XUMHUYICCKUX ITPOTYKTOB;

3) B TPYHOBOI chepe — nposedeHue XUMUIECKOT0 SKCIICPUMEHTA;, pa36umue
HaBBIKOB y4e€OHOM, IPOSKTHO-

HCCIIeI0BATEIILCKOM, TBOPUYCCKONICSITSIIbHOCTUIIPUBBITIOTHEHUUUH IMBUY AJIbHOTO
IMPOEKTa 110 XUMUH;

4) B cdepe 310poBOro 00pasa KU3HU — cob.r00eHue TPaBuil 6€301MacHOro
oOparleHus ¢ BeIeCTBaMH, MaTepralaMi U XUMUYSCKUMU MPOIIECCAMU; OKa3aHHE
IIEPBO# TIOMOIIH NIPU OTPABJICHUSIX, OJKOTaX U JIPYTHX TPaBMaX, CBSI3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYTOBAHUEM.

Coaepxanue nporpaMmbl yueOHOro Kypca



3a OCHOBY B3sTa IMporpaMma Kypca xumuu st X— XI kiaccoB 0011e00pa3oBaTeNbHBIX YUPEKACHUI
(6a3oBwrit ypoBens) O.C. I'abpuensiHa u Ctangapt cpeaHero oomiero o0opa3oBaHus 0 XUMHH
(6a30BBIN YPOBEHBD).

Tema 1. CTpoenne aToma u nepuoandeckuii 3axou JI. M. MenaesieeBa (3 yaca)

OcHOBHBIE CBeIeHNsI 0 CTPOEHUH aTOMA. SIpO: MPOTOHBI U HEUTPOHBI. 30TOIBI. DIEKTPOHBI.
DnexTpoHHas 000JI0uKa. DHEepreTuyeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI09€K aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 MEePHOJIOB neproauieckoi cucremsl J{. 1. Meneneesa
(mepexoaHbIX 251eMeHTOB). [ToHsITHE 00 OpOUTANIAX. S- M p-OpOUTATH. DIEKTPOHHBIE KOH(DUTYpaLUH
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.

epuoauueckuii 3akon /I.1. MenaeneeBa B cBeTe Y4eHHsI 0 CTPOCHHH aTOMA.

Otkpertue J[. . MenaeneeBbiM nepuoandeckoro 3akona. I[lepuonnueckas cucreMa XUMHYECKUX
anemenToB J[. . MenpeneeBa - rpaduyeckoe oTOOpakeHHE MEPUOANIECKOTO 3aKoHa. DU3NIeCKuit
CMBICII TIOPSIZIKOBOTO HOMEPA 3JIEMEHTa, HOMEpa MepPHo/ia U HOMepa IrPyIIibl. BaneHTHbIE 3JIEKTPOHBI.
[IprurHBI U3MEHEHHS CBOMCTB 3JIEMEHTOB B MEPHOaX U TPYMIax (TJIaBHBIX MOATPYIIAX).
[TonoxxeHne Boopoa B IEPUOINYECKON cucTeMe. 3HaUE€HUE IEPUOIUYECKOr0 3aKOHa U
MIEPUOINYECKON CUCTEMbl XMMUYEeCKUX 351eMeHTOB [I. V1. MenneneeBa 11 pa3BUTHS HAYKH U
MMOHUMAaHUS XUMUYECKON KapTUHBI MUpAa.

JemoncTpanuu. Paznuynbie GopMbl IEPUOINYECKON CUCTEMBI XUMHUECKUX d1eMeHTOoB 1. 1.
Meneneesa.

JlaGopaTopuslii onbIT. 1. KoHCTpynpoBaHue nepruoandecKoil TaOIHIIbI 3JIEMEHTOB C
HCIIOJIb30BAaHUEM KapTOYEK.

Tema 2. Ctpoenue BemectBa (13 yacoB)

Honnas xumuueckas cBsi3b. Katrons! 1 anuonsl. Knaccugukanus nonos. MlonHbie
KpUCTaJlIM4eckue pemerkd. CBolcTBa BEHIECTB C ATUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
KoBanenTHast XMMHU4YecKas CBA3b. DJIEKTPOOTPUIATENbHOCTD. [loMsipHast u HenonsgpHast
KOBaJIeHTHbIE CBsI3U. Jumounb. [TonsspHOCTE CBSA3M U MOJIIPHOCTH MoJieKyJibl. OOMEHHBIN U JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBsI3U. MOJNIEKYISIpHbIE U aTOMHBbIE
KpUCTaJlIM4eckue pemeTku. CBOWCTBA BEIIECTB ¢ ATUMH TUIIAMHU KPUCTAJUIMYECKUX PEIIETOK.
Merajandeckass XuMuyeckas cBi3b. OCOOEHHOCTH CTPOEHUS aTOMOB MeTajioB. Metainyeckas
XUMHYECKas CBA3b M METa/NINYecKasi KpucTajuinueckas pemerka. CBONCTBA BEIIECTB € 3TUM TUIIOM
CBSI3H.

Bopopoanasi xumu4eckasi ¢Bsi3b. MexxMosekysipHasi U BHyTPUMOJIEKYIISIpHAsl BOAOPOHAS CBS3b.
3Ha4yeHue BOJJOPOTHOMN CBSI3U JJIsl OPraHU3allii CTPYKTYp OMOIOIMMEPOB.

IMosmmepsl. [TnacTMaccel: TepMOIIIACThI M pEAKTOIIIACTHI, UX MPEICTAaBUTENN U IPUMEHEHUE.
BosiokHa: npupoiHbie (pacTUTENbHBIE U )KUBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHBIE U
CUHTETUYECKHUE), UX MPEACTaBUTEIHN U IPUMEHEHUE.

I'a3000pa3Hoe cocTosiHMe BemecTBa. Tpy arperaTHbIX COCTOSAHUS BObl. OCOOEHHOCTH CTPOSHHUS
ra3zoB. MosisipHbIif 00beM ra3000pa3HbIX BEIIECTB.

ITpumepsl ra3000pa3HbIX MPUPOJHBIX CMECEH: BO3IyX, IPUPOIHBIN ra3. 3arps3HeHre aTMOC(hepsl
(KUCIOTHBIE AOXAH, TApHUKOBBIN 3P dekT) u 60oprda ¢ HuM. [IpeacraBurenu ra3000pa3HbIX
BEIIECTB: BOJOPO/, KUCIOPOJ, YIIEKHUCIBIN ra3, aMMHUakK, 3TWiIeH. VX noixydeHnue, coOupanue u
pacro3HaBaHHUE.

Kunkoe cocrosinue BemecrBa. Bona. [Torpebnenne Bosibl B ObITY M Ha IPOU3BOJICTBE. JKECTKOCTh
BOJIbI M CIIOCOOBI €€ ycTpaHeHHsl. MuHepaibHbIe BObI, UX UCIOJIB30BaHUE B CTOJIOBBIX U JI€UESOHBIX
LETSIX.

Kuakue KpucTauibl U UX IPUMEHEHHE.

TBepnoe cocTosinne BemecTBa. AMOp(HBIE TBEpbIE BEIECTBA B IPUPOJE U B )KU3HU YEIOBEKA, UX
3Ha4YeHue U npuMeHeHune. Kpucramimueckoe CTpOeHUE BELECTBA.



JucnepcHble cuctembl. [lonsTHe 0 nucnepcHbIX cucreMax. JlucnepcHas (asza u aucnepcuoHHas
cpena. Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOrO COCTOSTHUSI JUCTIEPCHOM
Cpelibl ¥ TUCTIepCUOHHOM (a3bl. I'pyOoaucnepcHble CUCTEMBI: SMYIIbCUH, CYCIIEH3UHU, a9PO30JIH.
ToHKOAMCIIEPCHBIE CUCTEMBI: T€IU U 30JI1.

Cocras BenecTBa H cMeceil. BeriecTBa MOIEKyIIpHOIO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsTHE «10JIS» U €€ Pa3HOBUAHOCTHU: MaccoBas (10151 3JIEMEHTOB B COEJMHEHUH, J10JI1 KOMIIOHEHTA
B CMECH - JIOJIsl IpUMECeH, 1011 pAaCTBOPEHHOIO BELIECTBA B pacTBOpe) U oObeMHas. Jlomst BeIxoaa
MIPOJYKTA PEaKLUU OT TEOPETUUECKHU BO3ZMOXKHOIO.

JemMoHcTpanuu. Mojenb KpUCTAJUIMYECKON pelieTky xinopuaa HaTpus. OOpa3ibl MUHEPAJIOB C
MOHHOM KPUCTAJNIMYECKOM PEIIETKON: KalublUTa, raauTa. Moaenu KpUCTaUNIMYECKUX PEIIETOK
«CyXOro JbJia» (WK noja), anmasa, rpadura (unu kBapiua). Moaens mosexyibl JJHK. O6pasisr
wiactMace (penonoGpopmanbaeruIHbIe, MOJINYPETaH, OTUITHIICH, TOJTUIIPOITUIICH,
MOJINBUHUJIXJIOPUA) U U3enus u3 Hux. OO6pasiibl BOJIOKOH (IIEPCTh, LIEJNK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIJaBCaH, HEWJIOH ) U u3enus u3 HuX. OOpa3ipl HEOpraHMYECKUX MOJIMMEPOB (cepa
IJIaCTUYECKasi, KBapIl, OKCUJ] AIFOMUHUS, IPUPOIHBIE ATFOMOCUINKATHI). MOJIe]Ib MOJIIPHOTO
oObema razoB. Tpu arperaTHbIX COCTOSTHUS BObI. OOpa3Ipl HAKUIH B YaWHUKE U TPYOax
LEHTPATBHOTO OTOIJIeHHs. JKeCTKOCTh BOJIBI U CLIOCOOBI ee ycTpaHeHus. [[pubopsl Ha KUIKUX
kpuctaymax. OOpasibl pa3InIHBIX TUCIEPCHBIX CUCTEM: SMYIIbCUMN, CYCIICH3HA, adpO30JIeH, TeeH
3oneit. Koarymsuus. Cunepesuc. I dext Tungans.

JlabopaTopHble onbIThI. 2. OnpeiesieHne TUIa KPUCTATUTMYECKOM PEIIeTKH BEIeCTBa U OMUCAHKE
ero cBoicTB. 3. O3HaKOMJICHHE C KOJUIEKIIMEH MOJUMEPOB: TJIACTMACC M BOJIOKOH U U3/IENUS U3 HUX.
4. UcnipiTaHne BO/bI HAa )KECTKOCTb. Y CTPaHEHHUE KECTKOCTH BOJBL. 5. O3HaKOMIIEHHE C
MUHEPAJIbHBIMU BoAaMu. 6. O3HaAKOMJIEHUE C JUCIIEPCHBIMUA CUCTEMAMH.

IIpakTnueckas padora Nel. [lonydyenue, coOupaHnue U pacro3HaBaHUE Ta30B.
Cmapmoeas ouaznocmuueckas padoma.

Konmponsnaa paboma Ne 1 no meme «Cmpoenue amoma. Cmpoenue eeujecmea
Tema 3. Xumnueckue peakuuu (8 4yacon)

Peakuum, nayume 6e3 i3MEHEeHHsI COCTABA BellleCTB. AJUIOTPONUS U aNIOTPOIHbIE
BUZioM3MeHeHH. [IpuunHbl almmoTponuu Ha mpuMepe Moan(duKaluii Kucaopo/a, yriepoaa u
dbocdopa. O30H, ero Ouonoruveckas poib. i3omepsl u uzomepus.
Peaxuuu, nayiue ¢ u3MeHeHHe COCTaBa BellecTBa. Peakiiny coequHEH s, pa3ioKEHUs, 3aMEILCHUS
1 oOMeHa B HEOPraHWYECKOM U OpraHMYecKoil XuMuu. Peakium 3K30- 1 SHIO0TEPMUYECKHE.
TennoBoil 3¢ ekt XuMUUECKOi peakiuy ¥ TEPMOXUMHUYECKHE YpaBHEHUs. Peakiinuu ropeHus, Kak
YaCTHBIN CIIydald S9K30TEPMHUUECKUX
peaKuu.
CkopocTh XMMHYECKO# peakuu. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKLIUHA OT MPUPOIBI
pearupyroumux BeUeCTB, KOHUEHTPAU, TEMIIEPATYPBI, IIOMAAU ITIOBEPXHOCTH COIIPUKOCHOBEHUS U
KatanmszaTopa. Peakiiuu romo- u rereporenssle. [lonaTne o karanuse n karannsatopax. epMeHThI
KaK OMOJIOrMYecKHe KaTalnu3aTopbl, 0COOEHHOCTH UX (DYHKIIMOHUPOBAHHUS.
OO0paTtumocTb XuMHUYecKUX peakuuii. HeoOpatumele u oOpaTiMble XUMUYECKUE PEAKIIUH.
CocTosiHMe XMMUYECKOTO paBHOBECHS JUIsl 0OPaTUMBIX XUMHUECKUX peakiuid. CrocoObl CMENEeHHS
XMMHUYECKOTr0 PaBHOBECHUS Ha MpUMepe CHHTe3a aMMuaka. [loHsaTre 00 OCHOBHBIX HAyYHBIX
MIPUHIUIIAX IIPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMMAKa UJIM CEPHOM KHUCIIOTBI.
Posb Boabl B xumMuueckoi peakuuu. VctiuHable pacTBOpbl. PacTBOpUMOCTh U KitaccupuKamnus
BEILECTB 10 TOMY IIPU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOTUTHUECKAs! Jucconnanus. KuciaoTel, OCHOBaHUS U COJIH C
TOYKH 3pEHUS] TEOPUH DJIIEKTPOJIUTUYECKON JUCCOLMALINH.
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XHUMHUYECKHE CBOMCTBA BOABI; B3aUMOJEHCTBHE ¢ METAJIJIAMH, OCHOBHBIMH M KHCJIOTHBIMU OKCHJIaMH,
paszioxkeHue U 00pazoBaHue KPUCTAJUIOIUIpaToB. Peakuiuu ruiparaliiy B OpraHu4eckoi XUMHUU.
I'uapoJiu3 opraHuyecKux U HeOpranuveckux coequneHuil. Heodparumerii rugponus. OOpaTumsbiid
TUAPOIN3 CoJIel. ['MaApoIn3 OpraHMuecKuX COEIMHEHUI U €ro MPaKTUYECKOEe 3HAUYCHUE JUIst
II0JIy4EHUs THIPOJIM3HOTO CIIUPTa U MblIa. buosornyeckas posib ruApoJin3a B IIIACTUUECKOM U
SHEPreTUUYeCKOM OOMEHE BEIIECTB U DHEPTHH B KIIETKE.

OxHcaNTeIbHO-BOCCTAHOBUTEILHBbIE peakuuu. CteneHb okucieHus. OnpeaeneHue CTeneHu
okucienus no popmyne coenunenus. [lonsarre 00 OKUCIUTETBHO-BOCCTAHOBUTENIBHBIX PEAKIUAIX.
OxucieHre U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

JIEKTPOJIN3. DIIEKTPOJIN3 KAK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC. DINEKTPOIIU3
pacmiaBoB ¥ pacTBOPOB Ha pUMepe xyiopujia Hatpus. [IpakTuueckoe NpUMEHEHHE AIEKTPOIIN3A.
DIEKTPONUTUYECKOE MTOTYYEHUE ATFOMUHHS.

Jemouncrpanuun. [Ipespamenue kpacuoro docdopa B 6enbrit. O30uarop. Moaenu MoyeKy: H-
OyTraHa u n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKIIMU OT MIPUPO/IbI BEIIECTB HA IpUMEpe
B3aMMO/JICHCTBUS paCTBOPOB PA3INYHBIX KUCIOT OAMHAKOBOW KOHIIEHTPALIMH C OJIMHAKOBBIMU
rpaHyliaMu [IUHKA ¥ B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus, IIMHKa,
JKeJle3a) ¢ COJISTHOM KucnoToi. BzaumoelicTBrue pacTBOPOB CEPHOI KUCIIOTHI C pacTBOpaMu
THOCY/Ib(aTa HATPHUS PA3TUYHON KOHIIEHTPAIMH U TeMrepaTypbl. MoJienb KUISIIETo COA.
Paznosxenue nepokcuaa BOIOPO/Ia ¢ MOMOIIBIO KaTainu3aropa (okcuaa mapranina (IV)) u karanasel
CBIpOTro Msica U ceiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakluii, HAYIIUX ¢ 00pa30BaHUEM
ocajiKa, ra3a Wwin Bojabl. BzaumoneiictBue mutus u HaTpus ¢ Boaoi. [lomyuenne okcuna gocdopa
(V) u pacTBOpeHHUE €r0 B BOJIC; HCIIBITAHKUE MTOJIYYCHHOTO PacTBOpa JlakMycoM. OOpasiibl
KpucTaymoruapartos. VcnbITanne pacTBOPOB AIEKTPOIIUTOB U HEITIEKTPOIUTOB Ha MPEAMET
JUCCOLIMAIMU. 3aBUCUMOCTb CTEIEHH 3JIEKTPOIUTHUYECKON TUCCOMALMN YKCYCHOM KUCIOTHI OT
pazbasienus pactBopa. ['uaponmns kapouma kaneius. ['uaposm3 kapOoHATOB MIETOYHBIX METAIIIIOB U
HuTparoB 1uHKa win cBuHNA (II). [lomyuenue mobua. [Ipocreiimme okucnureabHO-
BOCCTAaHOBUTENIbHbBIE PEAKIIMN; B3aUMOJICHCTBUE LIMHKA C COJIIHOM KUCIIOTOM U JK€JIe3a C pacCTBOPOM
cynbdara menu (II). Monens anexkrponusepa. Mojienb 3J1eKTPOIU3HON BaHHBI I MOTYYEeHUs
AITFOMUHHUSL.

JlabopaTopHble onbIThI. 7. Peakius 3aMelieHnst MeU JKeJIe30M B pacTBOPE MEHOTO Kynopoca. 8.
Peakuuu, uaymue ¢ oOpazoBaHueM ocajika, raza u Bojsl. 9. [lonyueHnune kuciaopoa pa3iokeHueM
NepOKCH/Ia BOJIOpoa ¢ moMolsio okcnaa Mapradna (IV) u karanassl ceiporo kaprodens. 10.
[Tonyuenue Bogopoa B3aUMOAECHCTBAEM KUCIOTHI ¢ TMHKOM. 1 1. PaznuuHble ciaydan ruaponusa
COJIEH.

Tema 4. BenrecrBa u ux coiicra (11 yacos)

Metanabl. B3aumoieiicTBue METaIOB ¢ HEMETAUIaMU (XJIOPOM, CEPO U KUCIOPOIOM).
B3aumopeiicTBue MEI0YHBIX U IEI0YHO3EMETbHBIX METAJUIOB C BOJION. DIEKTPOXUMUYECKHUH psij
HalpsHDKEHUN MeTauioB. BzauMoaeiicTBue METalIoB ¢ paCTBOPAMH KUCIOT U COJIEH.
AmomuHOTEepMUS. B3anMopeiicTBrue HATPUs C 3TAHOJIOM U (PEHOJIOM.

Kopposus metannos. [ToHATHE 0 XUMUYECKOU U AIIEKTPOXUMUUYECKON KOppo3un MeTaiioB. CriocoObl
3aIUTHl METAIUIOB OT KOPPO3HH.

Hemetannpl. CpaBHUTENBbHAS XapaKTEPUCTHKA TATOTCHOB KaK HanboJiee TUITHYHBIX
npeAcTaBuTeneil HemeTawioB. OKUCIUTETbHBIE CBOMCTBA HEMETAIUIOB (B3aMOICHCTBHE C
MeTaJlJIaMHi B BOJIOPOJIOM). BoccTaHOBUTEIbHBIE CBOMICTBA HEMETAILIOB (B3aUMO/ICHCTBUE ¢ Ooliee
3H€KTpOOTpI/IHaTeJ'H)HI)IMI/I HEMCTAJIJIaMU U CIIOKHBIMU BeH_[eCTBaMI/I-OKI/ICJ'H/ITeJ'IS[MI/I).

Kuciorsl Heopranudeckue u opranundeckue. Knaccudpukanus kucnor. XuMHYECKHE CBONCTBA
KHCJIOT: B3aUMOJICHCTBUE C METAJIJIAMHU, OKCHJIAMU METAJIOB, THAPOKCHIAMH METAJIJIOB, COJISIMU,
cnupramu (peakuus dtepudukanmn). OcoOble CBOMCTBA a30THOM U KOHIICHTPUPOBAHHOM CepHOU
KHUCJIOTHI.

OcHoBaHusI Heoprannyeckue u oprannyeckne. OCHOBaHUS, X KIaccHpUKaIUsi. XUMHUECKUE



CBOWCTBA OCHOBAaHMI: B3aUMOJICUCTBUE C KUCIOTaMU, KUCJIOTHBIMU OKCHUJIAMHU U COJISIMH.
Paznoxenre HEpacTBOPUMBIX OCHOBaHUM.

Coun. Knaccudukanus coneii: cpeanue, KUCIble 1 OCHOBHBIE. XMMUYECKHE CBOWCTBA COJICH:
B3aMMO/ICIICTBHUE ¢ KMUCIOTaMU, IlIeJI0YaMu, MeTaiaMu U cossimu. [IpeacraBurenu coneii u ux
3Ha4YeHue. XJIOpH] HATpHsI, KapOoHAT Kanblus, pocdar Kaablus (CpeAHNUE COJN); TUAPOKAPOOHATHI
HaTpusi U aMMOHUS (KUCIIBIE CONH ); TUapokcokapOonat meau (1) - mamaxuT (OCHOBHAS COJb).
KauecTBeHHBIC peaKIy Ha XJIOpUI-, CylIb(dat-, 1 KapOOHAT-aHMOHBI, KATHOH AMMOHUSI, KATHOHBI
xenesa (I1) u (I1I).

I'eneTnuyeckas CBA3b MKy KIACCAMU HEOPTaHMYECKUX U OPraHMYEeCKUX COeTMHEHUI.
[ToHsiTHE O r€HETUYECKON CBSI3U U TEHETUYECKUX psAlax. [ 'eHeTnueckuil psg metaiia. I 'eHeTnueckuit
psa Hemerawia. OCOOEHHOCTH T€HETHYECKOIO Psijia B OpraHMYeCcKOil XUMUHU.

Jemouncrpanun. Komiekuus o6pa3inoB MeTaisioB. BzaumoeiicTBue HaTpusi U CypbMBbI C XJIOPOM,
xKelesa ¢ cepoil. ['opeHne Maruus M aloOMUHUS B KHCIopoie. B3anMopelicTBre Ie10UHO3EMENbHBIX
METaJUIOB € BOJOW. B3anmoelicTBre HATpUs ¢ TAHOJIOM, [IUHKA C YKCYCHOM KHCIOTOM.
AmomuHoTepMus. BzanMozaeincTere Meau ¢ KOHLIEHTPUPOBAHHOW a30THOM KHMCIIOTOW. Pe3ynbrarhl
KOPpPO3WHU METAIIOB B 3aBUCUMOCTH OT yCJIOBH ee mpoTekanus. Komnekius o0pa3oB HeMETalIoB.
B3aumopeiicTBue XJa0pHOU BOAbI C pacTBOpoM OpoMuja (noauaa) kanus. Kosnekuus npupoIHbIX
OpraHMYEeCKUX KUCIOT. Pa3baBrnenne KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHL. B3anmoeiicTBue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI C caXapoM, IEJUTI0JI030M U Mebi0. O0pa3iibl MPUPOIHBIX
MUHEPAJIOB, COAEPKALIUX XJIOPH]I HATpus, KapOoHAT Kanblus, pocdar KanbLuus U
ruapokcokap6onar meau (I1). OGpasiisl MUIEBBIX TPOAYKTOB, COACPKAIIUX THIPOKAPOOHATHI
HATPUSI U AaMMOHHSI, UX CIIOCOOHOCTD K Pa3I0KEHHUIO MPU HarpeBaHuu. [ amieHue copl yKCycoM.
KadectBeHHbIC peakiiy Ha KATUOHBI U AHUOHBI.

JlaboparopHble onbIThl. 12. McnbiTanue pacTBOPOB KUCIOT, OCHOBAaHUM U COJIEH MHIAMKATOPAMM.
13. BzaumopeiicTBrE COJITHOM KUCJIOTHI M PACTBOPA YKCYCHOM KHUCIIOTHI C MeTayuiamMu. 14.
B3anMopeiicTBre COJISIHOM KUCIOTHI U pacTBOPa YKCYCHOM KHUCIIOTBI ¢ OCHOBaHUSAMU. 15.
B3auMoeiicTBre CONISTHONM KUCIOTHI U pacTBOPa YKCYCHOM KUCIOTHI ¢ cosiaMHu. 16. [Tonyuenue u
CBOMCTBA HEPACTBOPUMBIX OCHOBaHUU. 17. 'MaApOan3 XJIOPUAOB U ALIETATOB LIEIOYHBIX METAJUIOB.
18. O3HaKOMIJIEHHE C KOJUIEKIIUSMU: a) METAJNIOB; 0) HEMETAJLIOB; B) KUCJIOT; I') OCHOBAHUM; 1)
MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPUAJIOB, COJIEPKALIUX HEKOTOPHIE COJIH.

IIpakTnyeckas padora Ne2. XumMuueckrue CBOMCTBA KUCIIOT

IIpakTnyeckas padora Ne 3 Penenue skcriepuMeHTaIbHBIX 33729 Ha UACHTUDUKAIIIO
OpPraHMYECKUX U HEOPTraHUUECKUX COECAMHEHUMN.

Koumponsnaa paboma Ne2 no meme «Xumuueckue peakyuu. Beuwjecmea u ux ceoiicmea»

Hmozosan KOHmMpOJ/itbHAA pa6oma.

TpeOoBaHMs K YPOBHIO OJATOTOBKHU
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B pe3yabTare usyuenusi xumun B 11 kiacce yuammecss J0JKHbBI
3HATL/IIOHUMATD

saxcHellue Xumuyeckue NOHAmMuUA . BeUeCTBO, XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAsE MAcChl, HOH, aJJIOTPOIIHS, U30TOIbI, XUMUYECKAsl CBSI3b,
3NEKTPOOTPHULIATENEHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BbeM, BELLIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, JIEKTPOIUT U
HERJIEKTPOJIUT, SJCKTPOIUTUYECKAs JUCCOLUALIMS, OKUCIUTENb M BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHHE, TEIUIOBOM 3((EKT peakiiu, CKOPOCTh XUMUIECKOHN peaKinu, KaTaaus,
XUMHYECKOE paBHOBECHUE, YIIIEPOIHBIN CKeJeT, (yHKIMOHAbHAS TPYIINa, U30MEPUsl, TOMOJIOTHS;
OCHOGHbIE 3aKOHbl XUMUU . COXPAHEHUS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, IEPUOINIECKUI
3aKOH;

OCHOGHble meopuu Xumuu . XUMAUYECKOM CBSI3U, 3JIEKTPOIUTHUECKOMN TUCCOLMALINN, CTPOSHUS
OpPraHUYECKUX COCAUHEHUN;

sayicHelluue eeuiecmea u mamepuaivl. OCHOBHBIC METAJLJIbl M CILJIaBBI, CEpHas, COJIsIHAA, a30THAA
M YKCYCHas KHMCJIOThI; IICJIOUHU, aMMUAK, MUHCPAJIbHBIC YI[06peHI/I$I, HNCKYCCTBCHHBIC
CUHTCTUYCCKHUEC BOJIOKHA, KAY4YKH, IIJIACTMACCHI;

yMeThb

Ha3vlgamp: N3YUCHHBIC BEILIECTBA 110 «TPUBHAIBHOW WM MEXKIYHAPOIHON HOMEHKIIATYPE;

onpeodenams. BAICHTHOCTb U CTEIICHb OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMHYECKOM CBSI3U
B COCJIMHEHUSX, 3apsi/i HOHA, XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHEHUH,
OKHCJIMUTENb U BOCCTAHOBUTENb, TPUHAIJIEAKHOCTD BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHUYEeCKUX
COCJIMHEHM;

® XapaKkmepu3oeamsop:. DJICMCHTBI MAJIbIX IICPHUOAOB 110 UX IIOJIOKCHHUIO B HepI/IO,Z[I/I‘IeCKOﬁ CHCTCMC

J..MenpeneeBa; o0lme XMMUYECKHAE CBOMCTBA METAIIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUII;

00bACHAMY . 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; IPUPOAY XUMUYECKOU
CBS3HM (MOHHOM, KOBAJIEHTHOM, METAJTTNYECKOM ), 3aBUCMOCTh CKOPOCTH XUMUYECKON PEAKIUH U
MOJIOKEHUS XUMUYECKOTO PaBHOBECHUS OT pa3IMyYHbIX (PAKTOPOB;

BbINOJIHANMD XUMUUECKUTL IKcnepumernm 110 paCliO3HABAHUTO BaKHEHIITNX HCOPraHN4YCCKUX 1
OpTraHN4YCCKUX BCIICCTB,

npoeoOums CaMOCTOSTENbHBIN MONCK XMMHUUECKON MH(POPMAIH C UCIIOJIb30BAHUEM PA3IUYHBIX
UCTOYHUKOB (Hay4HO-TIONYJISIPHBIX M3aHUH, KOMIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUY /7151 00pabOTKH U Mepeiadl XUMUUeCKON HH(pOopMauu
U €€ NPEeJCTaBICHUs B Pa3IMYHbIX opMax;

HCIIOJIb30BATh l'[pHOﬁpeTeHHble SHAHUA U YMECHUHA B npaKanecxoﬁ ACATECJIbHOCTH "

NOBCEAHEBHOM KMU3HM JIJIS:

00BSICHEHUS XUMHUYECKHAX HBHCHHﬁ, MPOUCXOAAIIHNX B IIPUPOJC, 6I)ITy " Ha IMMPOM3BOJACTBE;

OMpeACIICHHA BO3SMOKHOCTHU IMPOTCKAHUA XUMHYCCKUX HpeBpaI]_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U
OLICHKH HUX HOCHCﬂCTBHﬁ;

9KOJIOTUYCCKU I'PaMOTHOTI'O IMTOBCACHUS B OKPY)KaIOH_ICﬁ cpeac;

OLICHKU BJIMAHUSA XUMHUYCCKOT'O 3arpsA3SHCHUA Oprxcanmeﬁ Cpcabl Ha OpraHnu3M 4YCJIOBCKA U APYIruc
JKHUBBIC OPraHNU3MBbI;

0e30macHOro o0paleHus: C TOpIOYUMHU U TOKCHYHBIMU BEIIECTBAMHU, J1a00PaTOPHBIM
o0opynoBaHUEM;

IIPUT'OTOBJICHUSA PAaCTBOPOB SaﬂaHHOﬁ KOHLCHTpAalun B 6I)ITy M Ha ITPOU3BOACTBE,
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e KPUTUYECKOHN OLIEHKHU JIOCTOBEPHOCTH XUMHUECKONW MHPOPMALINH, TOCTYMAOLIEH U3 pa3HbIX
HUCTOYHUKOB.

Y4yeOHO-MeTOAHUECKOE 00ecTeueHne
Hcnonbs3yemMblil yueOHO-METOIUIECKUNA KOMILICKC:

1. VYuyebnuk: ['abpuensa O.C.Xumus. 11 xnacc. ba3oBerit ypoBenb. Mocksa. [Ipoda. 2016.

2. Tpoery6osa H.II. [Toypounsie pazpadotku mo xumun: 11 kimacc k yueonukam O.C. ['abpuensna
u 1p. Mocksa. OO0 «BAKO». 2009.

3. T'abpuensu O.C. u ap. Xumus. 11 kiacc. ba3oBelii ypoBeHb: MeToauueckoe nocooue. Kaura
it yaurens. Mocksa. J{poda. 2009.

4. Tabpuensu O.C. u ap. HacronpHas kaura yuutens. Xumus. 11 kmacce: B 2 4. — M.: [Ipoda, 2009.

5. Jenucopa B.I'. Xumus. 11 xnacc: [Toypounsie mnansl. [lo yueonuky: 'abpuensua O.C. u map.
Xumus. 11 knacc. — Boarorpan: Yuurens, 2013.

6. Tabpuensa O.C. [Iporpamma kypca xumun s 8 — 11 kiraccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit, - M.: JIpoda, -2011 r.;

7. Xwumwus. 8-11 xiaccer: pabouune nporpammsl o yueOnukam O.C. 'abpuensna/ aBr.-coct. ..
Macnakosa, H.B. CadponoB. — Bonrorpan: « YUUTEJIby, 2016. — 203 c.;

8. Koncrpykrop pabounx nporpamm. Xumus 8-11 kinaccel. Paboure mporpamMmel 1o yueOHHKam
0O.C. l'abpuensina: uznarensctBo «YUUTEIIby, 2014 1.;

Cnucox UHTepHET — pecypcoB (caiiT)

1. Xumus u xku3ap-XXlIsekx  http://www.chem. msu. su/ rus

2.T'azera «XuMusi» u callT aust yuurtenst «S1 uny Ha ypok xumum» http://  him. 1september. Ru
3.BupryansHas xumudeckas mkoia http: // maratakm/ narod. ru.

4 Xumus it Becex http://school-sector.relarn.ru/nsm/

5.WebElements: onnaitH-cripaBouHuKk XuMudeckux sinemenToB http://webelements. Narod.Ru

6.XuMus U BCeX: MIUTIOCTPHPOBAHHbBIE MaTepUaIIbI TIO O0IIeH, OPraHNnYecKOn 1
HEOPraHUYeCcKOM XUMHUU http://school-sector.relam

7. IkonpHast XUMUS http://schoolchemistry.by
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Temarnueckuii miaan Xumusa 11 kiaace

(1 uac B Henearw. Beero 34 uaca)

KosmnyecTBO KOHTPOJIBLHBIX PadoT 3a rojg — 3

KosnuyecTBo npakTHu4eckux pador 3a rox — 3

N3 nux
T Bcero
ema I
0 AKTUYECKHUE
Ne Hacos P KonTtponbHbie paboTh
paboThl
TemaNel. Ctpoenue atoma u
1 | nepuogmueckuii 3axon J[. 1. 3
Menneneesa
IIp. p. Nel 1o Teme: CrapToBasi THAarHOCTHYECKAs
«[Tomyuenne
TemaNe2. Ctpoenue JACHHS, padora
2 12 | cobupanue u
BelIeCTBa
pacro3HABaHIe K.p. Ne 1 1o reme «CtpoeHue
[a30B» atoMa. CTpoeHue BEIIecTBa»
3 Tema Ne3. Xumuueckue 8
peakuuu
Ip. p. Ne2 o Teme K.p. Ne 2 no teme «Xumuyeckue
«XHUMUYECKHE peakuuu. Bemecrsa u ux
CBOMCTBA KUCIIOT» CBOWCTBa»
Ip. p. Ne3 o reme: | UToroBasi KOHTPOJILHAsI padoTa
4 Tema 4. Bemecrsa u ux 11 «Perenne
CBOMCTBA AKCTIEPUMEHTATbHBIX
3a/1a4y Ha
UJIEHTU(DUKAINIO
OpPTraHUYECKUX U
HEOPraHUYECKUX
COCAUHEHUIN».
Hroro 34 3 4
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NMpOBE€ACHHUN KOHTPOJILHBIX H MNPAKTUYECCKUX paGOT no XMuMHUH

I'padux

B 11 kiacce (0a30Bblii YPOBEHbB)

Tema

Inanupyemas
1aTa NPoBeIeHusl

daxkTnueckas
1aTa NPOBedeHHs

CraproBasi IMarHOCTHYECKAS
padora

IIpakTHyeckasi padora Ne 1
«[lomyuenue, cobupanue u
pacro3HaBaHHUE Ta30By»

KonTtpoabnas pa6ora Nel o
teme «Ctpoenue atoma. CTpoeHue
BELIECTBA»

IIpakTHyeckas padora Ne 2
«XUMHUYECKHEe CBOMCTBA KHUCIIOT)

IIpakTnueckas padora Ne 3
«Pemenne skcepuMeHTAIbHBIX
3a/1a4 Ha UACHTU(DUKAIIIO
OpPraHUYECKUX U HEOPTaHUUECKUX
COEIMHEHU I

KounrtpoabHnas pa6ora Ne2 o
Teme «XUMHUYECKUE PEAKIUH.
BemiecTBa 1 ux cBOHCTBay.

HTorosasi KOHTpoJIbHasi paboTa
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Kanennapno — rematuveckoe mianuponanue (11 kinacce, 34 yaca)

Haumenosanue | Koi- OcHOBHOE cofepKaHue JHara JHara HoManinee
pazjienau TeM | BO ypoka XapakTepuCTHKA OCHOBHBIX | yipopen. | mPOBEL. 3aJjaHue
Ne yac. Tun ypoxa BHJIOB J€ATEIbHOCTH 10 wiany | GaxkTHy
/1 oOydaromuxcs (Ha ypoBHE
y4eOHBIX ICUCTBUIN)
TemaNel. Ctpoenue aroma u nepuoanyeckuii 3axon /.. Menneseesa (3 yaca)
Crpoenue atoma. | 1 VYpoxk noBropenust | CTpoeHue aToma: COCTaB ApPryMEeHTHPOBATH CI0KHOE [Map. 1, ynp. 2, 4-
BBonHsbIi 51 a1pa (HyKJIOHBI) U CTPOEHHE aTOMa KaK CHUCTEMBI, 7, ynp 8 NUCHM.
MHCTPYKTaX MO CUCTeMAaTH3alllK | AJIIEKTPOHHAsI 000JI0YKa. COCTOSILIEH U3 sApa U
Tb. 3HAHUMI [TonsiTrie 06 M30TOMAX. ANEKTPOHHOU 000JIOUKH.
[loHsiTHE O XUMHUECKOM Xapaktepu3oBaTh YPOBHU
AJIEMEHTE, KaK COBOKYITHOCTH | CTPOEHHUS BELIECTBA.
1 aTOMOB C OJJUHAKOBBIM OnuceBaTh yCTpOUCTBO U
3apAIoM Aapa. paboty bonbiioro axponHoro
Lemoncmpayuu. I1opTpeTsl KoJutaiiiepa
9. Pezepdopna, H. bopa.
BuneodparmeHnTs! u cnaiiabt
«bospII01 apOHHBIN
KoJutaiinep», «Y poBHH
CTPOEHUS BEIIECTBA»
[Tepuoanueckuit 1 KomOunupoBan dusnyeckuit cmbich | ONUCHIBaTH CTPOEHUEM aToMa ITap.2, ¢.13-18,
3aKOH U CTPOCHUE HBIN npuHsAToi B Tabimmme JI. W. | xumuyeckoro sjnemMeHTa Ha ymp. 1-6
aToMma. Menneneesa CHUMBOJIUKH: | OCHOBE €T0
MOPSAIKOBOTO HOMeEpa | MOJIOKEHHUS B IEPUOANUECKOM
2 AIIEMEHTA, HOMEpA MEpUOoJa U | CUCTEME

HoMmepa rpymnmnsl. [loraTtne o

BaJICHTHBIX JJIEKTPOHAX.
OTtoOpakeHue CTpOECHUS
HIIEKTPOHHBIX o0oouek

. . Menneneena.
3anuchIBaTh 2JIEKTPOHHBIE U
3NEeKTPOHHO-TpaduyecKkue
(opMyITBI XUMHYECKUX
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aTOMOB XUMHUYECKHIX
DJIEMEHTOB  C  TOMOIIbIO
AJIEKTPOHHBIX U 3JIEKTPOHHO-
rpadudeckux GopmMyII.

OObscHEHUE
3aKOHOMEPHOCTEM
W3MCHECHHS CBOICTB
AJIEMEHTOB B IIEpUOJAX U
rpynmnax IIEPUOINYECKON
CHCTEMBI, KaK CJEJICTBHE HX
AIIEKTPOHHOTO CTPOCHHUS.
DJIEKTPOHHBIE ceMencTBa

XAMHYECKHUX 3JIEMEHTOB.
Jlemoncmpayuu. Paznuunelie
dbopwmsl [lepuoanueckoii
CHUCTEMbI XUMHYECKUX
anemenToB Jl. U.
Menneneesa. [loprper /1. U.
Menneneena.
JlabopamopHvie onvimul.
MopennpoBaHue NOCTPOEHUS
Ileproauueckoit CUCTEMBI C
MMOMOIIBIO KAPTOUYEK

3JIEMEHTOB.
Ornpenenars OTHOLIEHUE
XUMHUYECKOI'O JIEMEHTA K
OIPEICTIEHHOMY
3JIEKTPOHHOMY CEMENCTBY

[Tonoxenue
BOJIOPOJIa B
MIEPUOINYECKON
CHUCTEME.
3HaueHue
[Tepnonnueckoro
3aKOHA.

KomOunmnposan
HBIN

IIpeanocbUIKu OTKPBITHS
Ilepuoauyueckoro 3akoHa H
TEOPUHU XUMHYECKOTO
CTPOEHHUS OpPraHNYECKHUX
COCIMHEHUH; POJb JIMYHOCTH
B HCTOPUM XHMMHH; 3HAYCHUE
[IPAaKTUKU B CTAHOBJICHUU U
pa3BUTUHU XUMHYECKHUX
TEOPUIL.

Jlemoncmpayuu. Iloptpersl

[IpencraBnsaTs pa3BuTHE
Hay4HBIX TEOPUH 10 CIIUPATIN
Ha OCHOBE TPEX
(hopMyIHpPOBOK
IIeproanueckoro 3akoHa u
OCHOBHBIX HaIlpaBJICHUHN
Pa3BUTHS TEOPUU CTPOCHHUS
(XMMHYECKOTO, 3EKTPOHHOTO
U IPOCTPAHCTBEHHOTO).
XapakTepus3oBaTh poib

[Map. 2, ¢.19-23,
ymp. 7-8

16




J. 1. Menneneea u A. M.
Bbytneposa

IIPaKTUKU B CTAHOBJICHUU U
Pa3BUTUN XUMHUYECKON TEOPHUH.
AprymMeHTHpoBaTh 4yBCTBO
TOPAOCTH 3a NOCTH)KECHUS
OTE€UYECTBEHHON XMMUHU U BKJIA]1
POCCHICKHX y4EHBIX B
MHPOBYIO HAyKy

TemaNe2. Ctpoenne

BelecTBa (13 yacoB)

WNonnas 1 Vpok noBropenus | Katmonsl ©  aHMOHBI: UX | XapaKTepu30BaThb HOHHYIO [Map. 3, ynp 1-5,
XUMHUYECKas CBSI3b. u 3apsapl U KIACCH(PUKAIUS 10 | CBSI3b KaK CBSI3b MEKIY 7,8, ymp 9
CraproBasn CUCTeMAaTH3allMk | COCTaBy Ha MPOCThIE U | HOHAMH, 0OpA3YIOIIMMHUCS B MIUCHM.
AHATHOCTHYeCKast 3HaHUHI cinoxHuble. [IpencraBurenu. | pe3ynbTate OTAA4YM WIN
pabora. ITonstue 00 MOHHOM | mpuéMa 3JIEKTPOHOB aTOMaMH

XAMHYECKON CBsI3U. MOHHAs | Wiu rpynmnamMu aTOMOB.

KpUcTajuinueckas pemérka u | Onpenensars NpUHAJICKHOCTD

dusznveckue CBOKWCTBA | HOHOB K TOW WJIM UHOW TPYIINE

BEILECTB, 00ycCJIOBJICHHbIE | HA OCHOBAHUU HX 3apsja U

9TUM CTPOCHHEM. COCTaBa.

Lemoncmpayuu. Mozenb XapakTepu3oBaTh (pU3HUECKHUE

MOHHOW KPUCTAIIINYECKON CBOMCTBA BEIIECTB C HOHHOM

pELIETKN Ha IpUMepe CBSI3b10, KaK (DYHKIIMIO BUJA

XJopuaa HaTpusi. MUHepanbl | XUMHYECKOM CBSI3HM U THIA

C 3TUM TUIIOM KPUCTAJUIMYECKON PEMIETKU

KPUCTAJUIMYECKON pPEeIETKOM:

KQJIBLIUT, TAJINT.
KoBasientHas 1 Kom6unupoBan [lonssTme o0  KoBaJIeHTHOM | ONMCHIBATH KOBAJIEHTHYO Map. 4, ynp 1, 2,
XUMHYECKas CBA3b. HBIN CBSI3H. CBsI3b, KaK pe3yibTar 4-8

DJIEKTPOOTPULIATETBHOCTb,
HEMOJISIpHAsT W TOJspHAst

KOBAJICHTHEIE CBSA3MU.
Kparnocts KOBaJICHTHOU
CBSI3U. MexaHu3Mbl

o0OpazoBaHus O0ITHX
JIEKTPOHHBIX Map WM KaK
pe3yabTaT MePEKPHIBAHHUS
JIEKTPOHHBIX OpPOUTATIEH.
Knaccudunmponats
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00pa3oBaHUsi  KOBAJICHTHBIX
CBs3eil: OOMEHHBIH u
JIOHOPHO- AKILENTOPHBIM.
[TonstpHOCTE MOJIEKYJIBI, KaK
CJIEJICTBUE TIOJISIPHOCTH CBSI3H
U TEOMETPUU  MOJIEKYJIBI.
Kpucramnmueckue peméTku ¢
TUM TUTIOM CBA3U:
MOJIEKYJISIPHBIE M ATOMHBIE.
duznueckue CBOICTBA
BEIIIECTB, 00yCJIOBJICHHbIE
TUTIOM KPUCTaJUIMYECKUX
pEUIETOK.

Jlemoncmpayuu. Moaenu
MOJIEKYJIIPHOM
KPUCTAJUIMYECKON pEelIETKN
Ha IPUMEPE «CYXOTO JIbAa»
WJIM M0J1a U aTOMHOM
KPUCTAJUIMYECKON pEIETKH
Ha TpUMepe aiamasa, rpagura
Wiy KBapua. Mojenb
MOJISIPHOr0 00BbEMa rasza

KOBaJIeHTHBIE cBs13U 110 DO,
KpPaTHOCTH U CIIOCO0Y
MEepPEKPhIBAHUS FJIEKTPOHHBIX
opOuTanei.

XapakTepu3oBarh (GU3HUECKUE
CBOMCTBA BEILIECTB C
KOBaJICHTHOM CBS3bI0, KaK
(YHKIUIO KOBAJICHTHOM CBSI3U
Y TUIIA KPUCTAJUIMYECKOU
pEIIETKH

Meramnnueckas
XUMHYeCKasd CBA3b.

KomOunupoBan
HBIN

[TonsiTe 0 MeTaNINUYECKOU
CBSI3M U METAUIMYECKUX
KPHUCTAJUIMYECKUX PEIIETKAX.
duznveckue CBOICTBa
METAJJIOB HAa OCHOBE HX
KPHUCTAJUIMYECKOTO CTPOCHHS.
[IppumeHeHne MeTauioB Ha
OCHOBE UX CBOMCTB. UEpHBIE
Y IBETHBIE CIJIABBI.
Jlemoncmpayuu. Monenu
KPUCTAJUIMYECKUX PEIIETOK

XapakTepru3oBaTh
METATMYECKYIO CBA3h KaK
CBSI3b MEXK/y HOH-aTOMaMH B
MeTajulax U CcIuIaBax
MTOCPEJICTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
JJIEKTPOHOB.

OOBSCHATH EUHYIO TIPUPOAY
XUMHUYECKHUX CBI3EH.
XapakTepu3oBath (HU3HUECKUe
CBOMCTBA METAJIJIOB, KaK

[Tap. 5, ynp 1-5
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METaJIIOB.

Jlabopamopnvie onvimoi.
KoHcTpynpoBanue Mmozaenu
METaAJUIMYECKOM XUMHUYECKOMH
CBSI3U

(YHKIHIO METAJUTMYECKON
CBSI3U U METAJLINYECKON
KPUCTAIUIMYECKOMN PEIIETKH

Bonoponnas KomOuHupoBan MesxmodieKkyIsipHas u XapakTepu3oBaTh [Tap.6, ynp 1-6
XUMHYECKas CBA3b. HBIN BHYTPUMOJIEKYJISIpHAs BOJOPOJHYIO CBSI3b KaK

BOJIOPOJIHBIE CBSI3H. | OCOOBIM TUIT XUMUYECKOU

3HaueHue CBSI3U.

MEXMOJICKYISIPHBIX PaznuyaTth MEXMONIEKYISIPHYIO

BOJIOPOJHBIX cBsi3el B | U BHYTPUMOJIEKYJISIPHYIO

MPUPOJIC U )KU3HH YEJIOBEKA. | BOJOPOJHBIEC CBSI3U.

Llemoncmpayuu. PackpsiBaTh posib BOJIOPOIHBIX

BuneodparmeHnts! u cnaiiipl | cBsi3el B OpraHu3aluu

«CTpYKTYpHBI O€IKa. MOJIEKYJT OMOTIOJIUMEPOB, —

Jlabopamopmvie onvimui. 6enkoB u JIHK, — Ha ocHOBe

Jenarypanus Oenka MEXIPEAMETHBIX CBSI3€H C

Ouosoruei
[Tonumepsr. Komb6unupoBan ITonyuenue MIOJIMMEPOB | XapaKTEepU30BaTh ITOJTUMEPHI Map. 7, ynp 1-6
HBI peakuMsIMU MOJIMMEPHU3ALUHU | KAK BBICOKOMOJIEKYJIIPHbIE
u MOJIMKOH/ICHCAIIUU. | COETUHEHMUSI.

Baxneimue mnpencraBuTenu
IUTaCTMacC M BOJIOKOH, HX
MOJIy4YeHUE, CBOMCTBA |
npuMmeHenue. llonsatue o
HEOPraHWYECKUX MOJIMMEepax
Y WX TPEJICTAaBUTEIIN.
Lemoncmpayuu. Konnexuuu
«ITmacTmaccer», «BomokHa.
OO0pa3ipl HeOPraHUYECKUX
MOJIMMEPOB — BEILECTB
ATOMHOM CTPYKTYpbI

Paznuuars peakiuun
TOJTMMEPU3AIIIU U
MOJIMKOH/ICHCAITNH.
OmnuceiBaTh BaKHEUIIINE
MPEACTABUTENH IJIACTMACC U
BOJIOKOH ¥ Ha3bIBaTh 00JaCTH
UX IPUMEHEHHUSI.
VYcraHaBIUBaTH €MHCTBO
OPraHU4YeCKOU U
HEOPraHWYECKON XMMUU Ha
MpUMepe HEOPTraHUUYECKUX
MOJIMMEPOB
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I"a3000pa3Hbie Komb6unupoBan Map. 8, ynp 1,2,
9 BEIIIECTBA. HBIN 9,11, 12, ynp 3, 4
UCHM.
IIpakTHyeckasn Ypok Odopwm. npax.
padora Nel o NPUMEHEHHS pabory.
10 teMme: «llomydenue, 3HAHUU, YMEHHU,
cobupanue u HABBIKOB
pacro3HaBaHue
ra30B»
Kunkue KomOuHupoBan [Map. 9, ynp
11 | Bemiectna. HBII 1-3, 6-9, ynp 10
MUCHM.
Teepabie KoMOunmMpoBan [Tap. 10, ymp.
12 | gemecrsa. HBII 2-4
HucnepcHbie Ypok [TonsiTrie o aucriepcHOl ¢asze | XapakTepu3oBaTh pa3IndHbIC [Tap. 11, ymip
CUCTEMBI. dbopMupoBaHus U JIUCIIEPCUOHHOW  cpefe. | TUIIbI TUCIEPCHBIX CUCTEM Ha 1, 3-0.
3HAHHH ArperatHoe COCTOSTHHE | OCHOBE arperaTHoro
pazMep uacTull (asbl, Kak | COCTOSIHHSI TUCTIEPCHOM (a3bl
OCHOBa ISl KJIACCU(DMKAIMK | U JUCTICPCUOHHOHN CPEJIbI.
JUCTIEPCHBIX cucteM. | PackpbIBaTh poJib pa3iMyHBIX
OMyIbCHH, CYCIICH3WH, | TUIIOB JIUCIIEPCHBIX CUCTEM B
a’po30JH - TPYNIbI | )KU3HU TPUPOJIBI U OOIIECTBA.
rpyooaucepcHeIx  cucteM, | [IpoBoauTh, HAOTIOAATE U
13 WX TPEJICTAaBUTENU. 301U M | OMUCHIBATH XUMHUYECKHIA

ren - TPYTIIBI
TOHKOJUCIIEPCHBIX  CHUCTEM,
ux npenacraputend. [loHsTre
0 CHHEpE3UCe M KOAryJIsIUH.
Jlemoncmpayuu. Konnexuuu
00pa3IoB pa3TUYHBIX
JTUCTICPCHBIX CUCTEM.
CuHepesuc U Koarynsus
Jlabopamopnvbie ONnbvIMbL.

9KCIIEPUMEHT
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ITonyyenue KOJUIOUTHOTO
pacTBOpa KypHHOTro Oejka,
HCCJICIOBAaHUE €TI0 CBOMCTB C
MMOMOIIBIO JIA3€PHOM yKa3KH
u MIPOBE/ICHHE ero
JIeHATypaIHH. [Tonyuenue
BMYHBCI/II/I paCTI/ITCJIBHOI‘ (0]
Macia M HaOlrogeHue 3a eé
PacCIIOEHHEM. [Tonyuenne
CYCIIEH3UH  «U3BECTKOBOIO
MOJIOKa» U HaOJII0JIcHHE 32 €€

ceIMMeHTanen
Cocras BeriecTBa U Komb6unupoBan Map. 12,

14 cMmeceil. 3aKkoH HBIN KOHCIIEKT
MTOCTOSTHCTBA ymp 1,2,3, ymip 5,
CcOCTaBa BEIECTB. 7,9, 13 ucem
O0o0menue u Ypoxk 0000meHus
CHCTeMaTH3allus u
3HaHUH 10 TeMe CHUCTEMaTH3aIuU
«CtpoeHue aroma. 3HAHUU

15 Crpoenue Ypok KOHTpoIIs.

BEIIIECTBAY. 3HaHWUNA, yMEHUH,
KonTposabHas HAaBBIKOB
padora Ne 1 mo
teme «CtpoeHue
atoma. CTpoeHue
BEIIIECTBAY
Tema Ne3. Xumnueckue peakuuu (8 yacon)
[TousiTHE O Ypok [Tap. 13, ymp.
XUMHUYECKON dbopmupoBaHus 1-5
16 peaKInm. 3HAHUHI

Peakuyu, nnympe
0e3 N3MEHEeHNs
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COCTaBa BCIICCTB.

Peaxium, uymme Kombunuposan [Tap. 14, ymp.

17 C U3MCHEHHE HBII 1-4, ynp 6,9
COCTaBa BEIIECTBA. MUCHM.
CkopocTb KomOuHupoBan [Tap. 15, ymp.

18 | xummveckoi HBIN 1,2,4-8, ynp 11
PEaKIHu. UCHM
OOGparumocTh KombOunuposan [Map. 16, ymp.
XUMHYECKHUX HBIN 3,5, 6 muceM
peaxkuuit.

19 Xumuueckoe
paBHOBECHE U
CIIOCOOBI €T0
CMEIICHUSL.
Poib BosTBI B KomMOuHupoBan [Map. 17, ymp.

20 | XUMHYECKOH HBII 1,5,7, ynp 10
peaKium. MUCHM
I'mppoms KombOunrnpoBan [Tap. 18,

21 OpPraHUYeCcKuX U HBIN
HEOPTraHUIECKIX
COCAMHEHUIA.
OKHCIUTEIIBHO — Kom6uamnpoBan [Tap. 19, c.155-
BOCCTAaHOBUTEITHH HBII 158, ymp.

22
bI€ pEeaKIUH. 1-4
OneKTpoan3 Kombunuposas - [Map. 19, c. 158-

23 HBII 162, ymp.

7

TemaNe4, BemecTBa u ux coiicrea (10 yacon)
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Meraiel. KomOunupoBan dusnyeckue cBoiicTBa | Xapakrepu3oBaTh (pu3uUUecKue [Tap. 20, ymp.
HBII METa/UIOB, KaK (YHKIUA WX | U XUMHUYECKHE  CBOWCTBA 5 (a,B) muceM,6
CTPOCHHUSI. Jlenenue | METAIIOB  KaKk  (DYHKITHIO
METAJJIOB Ha TPYyNNbl B | CTPOGHHUS UX  aTOMOB U
TEXHHUKE u XUMHH. | KPHCTAIOB Ha OCHOBE
XUMHAYECKHE cBoricTBa | mpencrasinenniit 060 OBP wu
METaJUIOB U | TIOJIOXKEHUSI ~ METaJJIOB B
AIIEKTPOXUMUYECKUI pSA | DIEKTPOXUMHUYECKOM pany
HanpspbkeHud.  IlonsAtme 0 | HampsDKEHUM.
24 METaUIOTePMUH HaOmromaTe 1 onuckeIBaTh
(aTIOMHUHOTEPMUH, XUMHUYECKHIA dKCIIEPHUMEHT
MarHleTepMHH U Jp.).
Jlemoncmpayuu. Konnexuus
MeTaiioB. B3anmonencreue
KOHILICHTPUPOBaHHOU
A30THOW KHUCIIOTHI C MEIBIO.
Benbinka TepMUTHOR CMECH.
IToptper
H. H. bekeroBa
Hemerainnsr. KomOunmnposan Hemerannsl kak okucnurenu. | OnuceiBaTh 0COOEHHOCTH Map. 21, ymp 1-5,
HBIN Hewmeranmnst KaK | IIOJIO’KEHHUSI HEMETAJUIOB B ymp. 6, 7 (muceM)
BOCCTAHOBHUTEIIH. Pan | I[lepuognueckoit Tabmuie /1. 2,7
AIEKTPOOTPULATETBHOCTH. H. MenaeneeBa, CTpOEHUE HX
WuepTHBIE WM OJIarOPOJHBIE | ATOMOB U KPUCTAIIJIOB.
rassl. CpaBHUBaATh CIOCOOHOCTH K
o5 Hemoncmpayuu. Konnekuus | alIoTpOIUU C METaJJIaMU.

HEMETAJIJIOB.
Benslimka yépHoro nopoxa.
BeITecHEHNE TaJIOT€HOB U3 UX
pPacTBOPOB IPYTUMHU
rajoreHaMu

XapakTepu3oBaTh 001IMe
XHMHYECKHE CBOMCTBA
HeMeTanioB B cBeTe OBP u nx
IMOJI0’KEHUS HEMETAJJIOB B
pany
3JEKTPOOTPULATETHHOCTH.
HaOsromaTe 1 OnnUCHIBATE
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XUMHYECKUN SKCIIEPUMEHT

Kucnotsr. KomOunupoBan Kucnoret ¢ Touku 3penust | COOTHOCUTH Mpe/ICTaBUTENEH [Map. 22, Yp.
IpakTHyeckas HBII ATOMHO-MOJIEKYJISIPHOTO OpraHUYECKUX U 3,4(a), 5, 6
padora Ne 2 o yueHus. KucinoTsl ¢ TOUKM | HEOPraHUYECKUX KHCIIOT C nuCchM, 0pOpMHUTH
TeMe: 3peHus TEOpUU | COOTBETCTBYIOLIEH IIPAKTUYECKYIO
«XUMHYECKHE ANEKTPOIUTUYECKOMN KJIAaCCU(UKAIIMOHHON TPYIIIOH. paboty
CBOMCTBA KMCIIOT» mucconanuu.  Kucnotsl ¢ | OnuceiBaTh 001I1ME CBOMCTBA
TOYKM 3pEHMsS] TPOTOHHOM | OPraHUYECKUX U
teopun. OOLMEe XUMUYECKHUE | HEOPraHMUECKUX KUCIIOT B
CBOICTBA KHUCIOT. | cBete TO/l 1 ¢ mo3unuu
2% Knaccugukarus kucnor. OKHCJICHUSA-BOCCTAHOBIICHUS
Jlabopamopmuwiii onvim. KaTHOHA BOJOPO/AA WM aHUOHA
HccnenoBanue KHCJIOTHOTO OCTaTKa.
KOHLEHTPHUPOBAHHBIX OmnpenensiTe 0COOEHHOCTH
pacTBOPOB COJISIHOM U XUMHYECKHUX CBOMCTB a30THOM,
YKCYCHOM KHCJIOT KalleJIbHbIM | KOHIIEHTPUPOBAHHOM CEPHOU U
METOJIOM IIPH UX MYpaBBbUHOM KHUCIIOT.
paz0aBiieHUH BOJIOM. [IpoBoauTh, HAOMIOIATE U
OOBSICHATB PE3YJIbTAThI
MIPOBEIEHHOTO XMUMHUYECKOTO
JKCIIEPUMEHTA
OcHoBaHusl. Kom6unupoBan OcHoBaHusi ¢ TOYkM 3peHus | OnuchIBaTh HEOPraHUYECKHE [ap. 23, ymp.
HBII aTOMHO-MOJIEKYJISIPHOTO ocHoBaHus B cBete TO/I. 5 (a), 6, 8 mHCHM.
yueHus. OcHOBaHUS ¢ TOUKM | XapaKTepU30BaTh CBOWCTBA
3peHus TEOpUU | OPTaHUUYECKUX U
ANEKTPOJIUTUYECKON HEOpPraHUYECKUX
27 qucconanui. OCHOBaHMS C | OECKUIIOPOIHBIX OCHOBAaHUMN B

TOYKM 3pEHUS IPOTOHHOM
TEOPHH. Knaccudukanus
OCHOBAaHMH. XUMUYECKUE
CBOWCTBA OpPraHUYECKUX U
HEOPraHWYECKUX OCHOBAHU.

CBETE IPOTOHHOM TEOPUHU.
IIpoBouTh, HAOMIOAATE U
ONUCHIBAaTh XUMUYECKUI
JKCIIEPUMEHT
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Jemoncmpayuu. Konnexuus
IIEJI0OYE U aMHUHOB.
B3anmoneiicteue napos
KOHIIEHTPUPOBAHHBIX
PacTBOPOB COJISIHOW KUCIIOTBI
¥ aMMHaKa («IeiM 0e3
orus»). Ilonyuenne ammuaxa
Y U3YyYEHHE €TI0 CBOMCTB.
Jlabopamopnvie onvimul.
[TonyyeHnue HEPACTBOPUMOTO
TUAPOKCHUJIA U €T0
B3aUMOJCHCTBHE C KUCIOTOMN

Comu. KomOunmnpoBan Knaccudukanus coieid. | XapakTepu3oBaTh COJIU [ap. 24, ymp.
HBIN JKécTtkocTh BOABI U CIOCOOBI | OPraHUYECKUX U 1,2,4, ynp 5
e¢ ycrpanenus. Ilepexo] | HEOpraHUYECKUX KUCIIOT B UCHM
KapOoHaTa B I'MJIpOKapOOHAT | CBETE TEOPUU
u oOparHo. OO0mmue | AMeKTPOITUTUICCKOM
XMMUYECKHE CBOMCTBA COJIEH. | IMCCOLMAIIHH.
Hemoncmpayuu. Iomyuenne | COOTHOCHTBH MpeICTaBUTENCH
XKECTKOM BOJIbI M YCTPAaHEHUE | COJIEH OpraHnYecKUx U
e€ KECTKOCTH. HEOPraHUYECKUX KUCIIOT C
28 Jlabopamopnule onvimut. COOTBETCTBYIOLIEN
[IpoBeneHne Ka4eCTBEHHBIX | KJIacCU(UKAIIMOHHOM rPpyMIOH.
peaKIuii o oINpeIeIeHUI0 XapakTepu30BaTh KECTKOCTh
COCTaBa COJIH. BOJIBI ¥ TIPEJIAaraTh CIIOCOOBI
€€ yCTpaHEeHus.
OnuceiBaTh 001IME CBOWCTBA
coneli B cBeTe TO/I.
[IpoBoauTH, HAOTIOMATE U
OTMCHIBATh XUMHUUECKUH
IKCIEPUMEHT
I'enernueckas Ypok nosropenus [ap. 25, ymp. 3,
29 CBSI3b MEXIY 51 5, 7 nuceM
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KJ1accaMu CHCTEMAaTH3aluU

HEOPraHUYECKUX U 3HAHUN

OpraHMYeCKuX

COCTUHEHUH.

O6o06menue u Ypoxk 0606menust | TectupoBanue, pemeHue BBINONHATE TECTHI, penaTh
cHCTeMaTH3aLus " 337124 U YIPaKHEHUH 110 TeMe | 3aJa4¥l U YIPaKHEHHUS 110

3HAHUU 110 TeMe CUCTEMATHU3ALNH TEME.
«BemecTBa 1 ux 3HAaHUU [IpoBOIUTH OLICHKY

30 | cBoiicTBay. COOCTBEHHBIX JIOCTHKCHUHN B
ITonroroBka k YCBOCHHUHM TEMBI.
KOHTPOJIBHOH KoppektupoBaTh CBOM 3HaHUS
pa0ore. B COOTBETCTBHH C

IUIAHUPYEMBIM PE3YJIbTaTOM

KonTpoabnas Ypok KOHTpOJIs
padora Ne 2 o 3HaHWUW, YMEHUH,
Teme HaBBIKOB

31 «XUMHUYECKHE
peaxkuuu.
BemecrtBa n nx
CBOMCTBa»
IIpakTuyeckas Ypok Pemenue [1nanupoBaTh, MPOBOIUTH, Odopm. npaxk.
padora Ne 3 o IPUMEHEHHUS AKCIEPUMEHTAIBHBIX 3a7a4 HaOJIr0/1aTh M ONMHCHIBATH pabory.
teMme: «Pemenune 3HaHWUH, yMEeHUH, | 1o Teme: «Mnentudukanus XUMHUYECKUN dKCIIEPUMEHT C
JKCIIEPUMEHTAIbH HaBBIKOB OpPraHUYECKUX U COOJIIO/ICHHEM TIPaBUII

32 | pIX 337124 Ha HEOPraHUYECKUX TEXHUKHU 0€3011acCHOCTH
UJACHTUPHUKALHIO COEIMHEHUI
OpPraHUYECKUX U
HEOPraHUYECKUX
COEJIMHEHUI.
Hrorosas YPpOK KOHTPOJISt

33 | KOoHTpOJbHas 3HAHWH, yMEHUH,
pabora HAaBBIKOB
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34

IToBTOpEHME U
000011eH e 3a
Kypc
HEOpPraHW4YeCcKoi
XUMHAH

YPpOK TOBTOPEHUS
u
CHCTEeMaTH3aIUN
3HaHUHI

TectupoBanue, pemieHue
3a[a4 U yNpaXHEHUH 110 TeMe

BrInonaHsTh TECTHI, pemarh
3a/1a4u U yIPaKHEHHUS 110
TEME.

[IpoBOAUTH OLIEHKY
COOCTBEHHBIX JOCTH)KCHUM B
YCBOEHUU TEMBI.
KoppekTupoBarb cBOM 3HaHUSA
B COOTBETCTBUU C
TUIAHUPYEMBIM PE3yJIbTaTOM
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IIpunoxenue Ne 1 k paGoueit nporpamme mo npeamery «Xumus» 11 kiaacc.

Kpurepun u HOpMbI OLIEeHKH 3HAHUI 00y4aKOIIMXCS.
1. OueHka ycTHOro oTBeTA.

OTMeTKa «5» :

OTBET IOJIHBIM U NMPAaBWIbHBIA HA OCHOBAHUU U3YYEHHBIX TEOPHUH;
- MaTepuaj U3JI0KEH B ONPEICTCHHON JIOTHYECKOU MOCIIEI0BATEIIbHOCTH, JIMTEPATYPHBIM SI3BIKOM;
- OTBET CAaMOCTOSTEIbHBIM.
OtBer «4» ;
- OTBET IIOJIHBIM U IIPaBUIbHBIM HA CHOBAHUM U3YyYEHHBIX TEOPU;

- Marcpuall HU3JI0XKCH B OHpGI[GJIeHHOf/'I JIOTHYCCKON MMOCICA0OBATCIIBHOCTHU, IIPU 3TOM AOIYHICHBI
ABC-TPU HECYIICCTBCHHBIC OHII/I6KI/I, HCITPABJICHHLIC 110 Tpe6OBaHI/IIO YUUTCIIA.

OtrMmerka «3» :
- OTBET IOJIHBIH, HO MPU 3TOM JIOMYII[EHA CYIIIECTBEHHAs OIIMOKA WM OTBET HETIOIHbIN, HECBA3HBIM.
OTMeTKa «2» .

- TIpH OTBETE OOHAPYKEHO HEIIOHUMAHUE yYalIUMCS OCHOBHOTO COJEpKaHMs Y4eOHOro Marepuana
WJTU JIOTTYIICHBI CYIIECTBEHHBIE OMMOKHN, KOTOPBIC YUAITUNCA HE MOXKET UCIIPABUTh MPU HABOISAIITUX
BOIIPOCAX YYUTENS, OTCYTCTBUE OTBETA.

1. Ouenka 3KcepMMEHTAJbHBIX YMEHHIA.

- OleHKa CTaBUTCS Ha OCHOBAaHUM HAONIOACHMS 33 yUYallUMHCS W MHUCHMEHHOTO OTYeTa 3a
paborty.

OTMeTKa «5»:
- paboTa BHITIOJIHEHA MOJTHOCTHIO U MIPaBUJILHO, CJIeTaHbl MPABUIbLHbBIE HAOIIOICHHS U BBIBOIBI;

- OKCIIEPUMEHT OCYIIECTBJEH IO IUIAHY C Y4YeTOM TEXHHKM O€30MacHOCTH W TpaBui paboThHI ¢
BelIeCTBaMH U 000PYAOBaHUEM;

- TPOSIBIIEHBI OPraHU3AallMOHHO - TPYAOBBIE YMEHHUS, MOJJIEPKUBAIOTCA YUCTOTa paboyero Mecra u
NOPAAOK (Ha CTOJIE, SKOHOMHO HCIOJIB3YIOTCS PEAKTUBBI).

OTMmeTka «4» .

- pa60Ta BBIIIOJIHCHA NPAaBUJIbBHO, CHCJIAHBI MPAaBUJILHBIC Ha6J'IIO,Z[CHI/I$I N BBIBOIbI, HO IIPpU 3TOM
OKCIICPUMCHT HNPOBCACH HC IOJHOCTBIO WKW AOONYIICHBI HCCYHNICCTBCHHBLIC OIIMOKHA B pa60Te C
BCIICCTBAMU U O60p}/)10BaHI/ICM.
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OTMeTKa «3»:

- paboTa BBIIOJIHEHA MPABUIILHO HE MEHEE YeM HAIOJIOBHHY HJIM JOIYILIEHA CYIECTBECHHAs OLIHOKa
B XOJI¢ 3KCIEPHMEHTA B OOBSICHEHUH, B O(DOPMIICHHH Pa0bOTHI, B COOJIOJCHUU MPABUI TEXHUKH
0e30macHOCTH Ha paboTe ¢ BEUIECTBAaMHU M 000pYIOBaHHEM, KOTOpasi UCIIPABISETCA MO TPEOOBAHUIO
YUHUTEIS.

OTMeTKa «2»:

- jJomnymieHsl B¢ (1 0osiee) CYIIECTBEHHBIE OIMMOKH B XOJZIe: SKCIEPUMEHTa, B OOBSICHCHHH, B
oopmieHnn paboThl, B COOJIIOJICHUU MPABHII TEXHUKH 0€30MAaCHOCTH TPHU paboTe ¢ BEIMIECTBAMU H
000pyJI0BaHUEM, KOTOPHIC yYAIIUHCS HE MOXKET UCIIPABUTh JIAXKE MO TPEOOBAHUIO YUHUTEIIS;

- pa60Ta HEC BBIINIOJIHCHA, Y YUalIErocs OTCYTCTBYCT OKCIICPUMCEHTAJIBHBIC YMCHUS.

3. OueHka yMeHHUil pelIaTh pacyeTHbIe 3aJa4H.
OTMeTKa «5»:
- B JIOTHYECKOM PACCYKJICHUH U PEIICHUU HEeT OMUOOK, 3a/iadya pelleHa paloHAIbHBIM CIIOCO00M;
OT1meTka «4»:

- B JIOTUYECKOM pacCyXJIE€HHWU U PEIICHUs HET CYLIECTBEHHBIX OIIMOOK, HO 3ajada pelleHa
HEepalMOHAIbHBIM CLIOCOOOM, WJIM JIONYIIEHO He 0ojiee ABYX HECYLIECTBEHHBIX OIINOOK.

OTMmeTka «3»:

- B JIOTHYCECKOM PACCYKACHUH HET CYIICCTBCHHBIX OIHI/I6OK, HO JonmymicHa CymeCTBCHHAA omuOKa B
MAaTE€MaTUYCCKHUX pacucTax.

OTMmeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OLITUOKHU B JIOTHYECKOM PACCYKACHUH U B PEILICHUH.

- OTCYTCTBHC OTBCTA HA 3alaHHC.

4. OneHka NUCbMEHHBIX KOHTPOJbHBIX PadoT.
OtMmeTtka «5»:

- OTBET MOJIHBIM U MPaBUWIbHBINA, BO3MOKHA HECYIIECTBEHHAs OIMINOKA.
OtMmeTKka «4»:

- OTBET HETOJHbBIN WK JOMYIIEHO He O0Jiee IBYX HECYIECTBEHHBIX OLINOOK.

OtTMmeTKa «3»:
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- paboTa BBINOJHEHA HE MEHEEe YeM HAMOJOBHHY, JTOIMYIIEHA OJHA CYIIECTBEHHAas OLIMOKAa U MpHU
3TOM JIBE-TPU HECYILIECTBEHHBIE.

OT1meTKa «2»:
- pa0oTa BBINIOJIHEHA MEHbIIIE YeM HAIOJOBHHY WU COJIEPKUT HECKOJIBKO CYHIECTBEHHBIX OIIHOOK.
- paboTa He BHINOJIHEHA.

[Ipu oueHKe BBITOJHEHHUS MUCHBMEHHOW KOHTPOJIBHON paboThl HEOOXOJMMO YUYHUTHIBATH TPEOOBAHMS
ennHoro oporpaduyeckoro pexnma.

5. OueHka TecTOBbIX padoT.

TecTbl, cocrosimye W3 IMATH BOIPOCOB MOXHO HCIIOJIB30BaTh IIOCIEC HM3YYEHUS KaKIOTO
Matepuaina (ypoka). Tect uz 10—15 BonpocoB ucnosib3yercs Al NEPUOAUYECKOTO KOHTPOJs. TecT
n3 20—30 BOIIPOCOB HEOOXOAUMO UCTIOIB30BATH JIJIsl HTOTOBOTO KOHTPOJISL.

IIpu onleHMBaHUM UCTIONB3YETCs CIEAYIoLIas IKana: AJIs TeCTa U3 MATH BOIIPOCOB
* HET OIIMOOK — OLIEHKa «5»;

* 0/1Ha OIIMOKA - OLIEHKA «4»;

* JIBE OIINOKHU — OLIEHKA «3%;

* TPH OIIUOKH — OLIEHKA «2».

Jliia Tecta u3 30 BOIIPOCOB:

* 25—30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuibHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBuIbHBIX OTBETOB — OIIEHKA «3»;

* MeHblE 12 nMpaBUIBHBIX OTBETOB — OLIEHKA «2).
6. Ouenka pedepara.

Pecdepar orieHnBaeTcs 1Mo caenyromuM KpUTEpUsM:
* coOmrofieHue TpeOoBaHU K €ero 0pOpPMIICHHIO;

* HEOOXOJMMOCTh U JIOCTAaTOYHOCTh JJI PAcCKpBITHS TEMbl NPHUBEICHHON B TekcTe pedepara
nH(popMaLnu;

* yMeHHe 00yJaromierocst CBOOOJHO H3JlaraTb OCHOBHBIE MJIEU, OTPasKEHHBIE B pedepare;

* CIOCOOHOCTh OOYYArOIIEerocsi MOHSTh CYTh 3aJaBA€MbIX UWICHAMU aTTECTAllMOHHOW KOMHCCUU
BOIIPOCOB U c(hOPMYIIUPOBATH TOYHBIC OTBETHI HA HUX.

DopMbI U CpeICTBA KOHTPOJISA
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CtpykTypHBIH d5eMeHT Paboueit mporpammel « Dopmbt u cpedcmea KOHmMpOJisA» BKIOYAET CUCTEMY
KOHTPOJIHMPYIOIIUX MaTepUAIOB (KOHTPOJbHBIC M JAOOpAaTOpHBIE PaOOTHI) AJS OLIEHKH OCBOCHHUS
IIKOJIbHUKAMH TUTAHUPYEMOTO COJepKaHUs. TEKCThl KOHTPOJBHBIX U MPAKTUYECKUX  paboT
IIpUJIararoTCsl.
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