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Pabouasi nporpaMma Kypca XUMHH LIS
11 kaacca
(1 yac B Hee10, 35 yacoB; 6a30BbIil YPOBEHD)
[TosicHuTenbHas 3anucka

Pabouas mporpamma no xumuu Uit 1 1kmaccoB cocraBieHa Ha OCHOBE:

denepanbHOr0 KOMIOHEHTA FOCYJAPCTBEHHOTO CTaHAapTa CPEAHEro o0Iero o0pa3oBaHusl 10 XUMHUU;
[IpumepHoOil mporpamMMbl CpeiHEro 001Iero 00pa3oBaHus 0 XUMUH;

ABropckoii mporpammel o xumuu O.C. I'abpuensna.

[Tpukaza MO u H P® ot 31.03.2014r. Ne253 «O06 yTBepxaeHuu (heepanbHOro nepeuts yueOHUKOB, pEKOMEHAYEMbIX K HCIIOJIb30BAaHUIO IIPU peall M3aluu
MMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaI0 00pa30oBaTeIbHbIX MPOrpaMM OCHOBHOTO 00111ero, 0opazoBanus» ¢ usMeHeHussMu ot 08.06.2015r. npuxa3z Ne
576, ot 21.04.2016r. npuka3 Ne 459;

VYueOusrit ran OVY.

JlanHasi mporpaMma KOHKpPETU3UPYET CoAepKaHHe CTaHAapTa, Na€T pacrpeselieHne y4eOHbIX 4acoB MO paslienaM Kypca, MOCIe0BaTeIbHOCTh U3yUeHUs
TEM M Pa3fesioB ¢ Y4ETOM MEXKIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTO IMpOIliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs
obpazoBarenbHOro yupexacHuss MbOY «Enanckas CII Nely. B mporpamme onpenenéH nepedeHb 1eMOHCTpaIUi, 1a00paTOPHBIX OMBITOB, MPAKTHYECKUX
3aHATUN W pacdy€THBIX 3amad. [Iporpamma MomuduuIMpoBaHa COTJIACHO JEHCTBYIONIEMY 0a3ucHOMY ydeOHOMY IuiaHy. KOHTpoJib 32 ypOBHEM 3HaHUU
oOyuarouiuxcs rnpeaycMaTpuBaeT MPOBEICHIE CAMOCTOATEIbHBIX, TPAKTHYECKUX, KOHTPOJIBHBIX padOT MO TEMaM.

[Iporpamma kypca xumuu ajs oOydaromuxcs 11 kimaccoB o0meoOpazoBaTenpHbIX yupexaeHuii (aBtop O.C. ['aGpuensH) paccuntaHa Ha 35 4acoB W3
pacuera 1 yac B Hezeno.

HUcnoan3yemsbrii YMK:

Tabpuenan O. C. Xumus. 11 xnacc. ba3oBelit ypoBeHb: yued. st o6meoopasoBart. yupexaenuit/ O.C. I'abpuensn. — 3-e uzg., crepeotun. - M.: JIpoda,
2019.

T'abpuenan O.C. IIporpamma kypca xumuu 11 8 — 11 kmaccoB o61eo0pazoBaTenbHbIX yupexaeHuil, - M.: Ilpoda, -2018 r.;

Xumus. 8-11 knaccel: padoune nporpammsl o yueonukam O.C. I'abpuensna/ aBT.-coct. .M. Macnakosa, H.B. Cadponos. — Boarorpan: « YUUTEJIby,
2018. -203 c.;



Konctpykrop pabounx nporpamm. Xumus 8-11 kiaccsl. Paboune nporpammel no yaebaukam O.C. 'abpuensina: uznarensctBo «YUUTEIIby, 2017 1.;
HNunaktuueckuit matepuan. Xumusa 10-11 knacesl. A.M.Pageuxuit — Mocksa: [Ipocseuienue, 2017

KoHnTpoasHble n3MepuTenbHble MaTepuanbl. Xumus 11 knace. — Mocksa: [Ipocsemenue 2017

HEJIA U 3AJJAYU YYEBHOI'O ITPEJIMETA
I'nagnvie yenu cpeonezo oouezo odpazosanun:
(hopMHpOBaHKE LIETOCTHOTO MPEICTABICHHS O MUPE, OCHOBAHHOTO Ha MIPUOOPETEHHBIX 3HAHUSIX, YMEHUSAX U CII0CO0aX AESITEIbHOCTH;
pHOOpeTEeHNE OIbITa Pa3HOOOPA3HON AESITETFHOCTH, OIbITAa TIO3HAHUS U CAMOIIO3HAHMS;

MOJrOTOBKA K OCYILECTBJIEHHIO OCO3HAHHOTO BEIOOpA MHIMBHUIyalbHON 00pa30BaTeIbHON WM PO(HECCHOHATBHON TPACKTOPHH.

Bonbioit Bkaa B JOCTHKEHHE TJIaBHBIX 1€JIel cpelHero oOmiero o0pa3oBaHus BHOCUT U3yueHue Xumuiu, KOTOpOE HPU3BAHO 0decnedyumsp:
(dbopMHUpOBaHHE CUCTEMBI XMMHUECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHBI MUPA;

pa3BUTHE JUYHOCTU OOYUAIOLIUXCA, UX UHTEUIEKTyalIbHOE M HDAaBCTBEHHOE COBEPILIEHCTBOBaHKE, ((JOPMUPOBAHNE Y HUX T'YMAaHUCTUUYECKUX OTHOII €HUN U
HKOJIOTMYECKHU 11e€71ecO000pa3HOro MOBEACHUS B ObITY U TPYJOBON NESATENbHOCTH;

BBIPAOOTKY y 00yJaromuxcsi TOHUMAaHUs OOLIECTBEHHON NOTPEOHOCTH B Pa3BUTUH XUMUH, a TaKkKe (POPMHUPOBAHKE Y HUX OTHOILIECHUS K XUMHUH KaK
BO3MOXHOU 00yacTu OyAymiei npakTHYecKou e TeIbHOCTH;

(bOpMI/IpOBaHI/Ie YMCHI/Iﬁ Oe3omacHOro 06paH_[eHI/I${ C BCIICCTBAMM, UCIIOJIB3YEMBIMU B HOBCCHHCBHOﬁ KHU3HU.

H3yqelme xXumuu 6 cmapmeﬁ wiKoe Ha 6a3060Mm YDOG6HE HAnpaejleHo Ha oocmujicenue cnedyiomux ueﬂeﬁ:
OCBOEHHE CHCTEMbI 3HAHUH O Q)YHHaMeHTaHBHBIX 3aKOHax, TCOpHUAX, (I)aKTaX XHUMHH H606XO,I[I/IMBIX JJIs1 IOHUMAaHU A HaquOﬁ KapTHUHbI MUPA,

OBJIA/ICHHEC YMECHUAMH XapaKTCPU30BaATh BEIICCTBA, MAaTEPUAJIBI 1 XUMHWYECKUEC PEAKIINH, BLITIOJIHATD na6opaTopHLIe SKCIICPUMCHTBI; IPOU3BOJUTDH
pacyYCThI O XUMHUYCCKUM Q)OpMYJ'IaM U YPaBHCHUAM; OCYHICCTBIIATH IIOUCK XUMHYECKOMN I/IH(I)OpMaI_II/II/I 1 OLICHUBATL €€ NOCTOBCPHOCTL, OPUCHTUPOBATHCA
" IPpUHUMATh PCUICHU B HpO6HeMHLIX CUTYyalluAX;



Pa3BUTHe IT03HABATEIBHBIX HHTEPECOB, HHTEIICKTYAbHBIX U TBOPUYECKUX CIOCOOHOCTEH B MPOLIECCE CAMOCTOATEIBHOTO MPUOOPETEHUS XUMHUYECKIX
3HAaHUH C UCTIOJIF30BAHUEM PA3IMYHBIX UICTOYHUKOB HH(POPMALIIH, B IPOIIECCE M3YUECHUSI XUMUUECKON HAayKH U €€ BKJIa/1a B TEXHUUECKHUI Porpecc
LMBWIM3ALMH, CIIOKHBIX U IPOTUBOPEUYMBBIX ITyT€H pa3BUTHUS UAECH, TEOPUI U KOHUEILUNA COBPEMEHHON XUMUH;

BOCIIUTAHUC Y6G)K[[6HHOCTI/I B TOM, YTO XUMUA — MOHIHI)IfI HHCTPYMCHT BO3IICI>1CTBH$I Ha OKpPYKaroulyro Cpeay, 1 4yBCTBO OTBETCTBCHHOCTH 3a
MPUMCHCHUC IMOJTYYCHHBIX 3HAHUU U YMGHI/Iﬁ HO3UTUBHOU POJIM XUMUHU B ) KU3HU COBPECMCHHOT'O O6HICCTB3,, HeO6XOI[I/IMOCTI/I XUMHUYCCKH I'PAaMOTHOI'O
OTHOIIICHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIICH Cpejie;

NMPUMEHEHUE TTOTYUYCHHBIX 3HAaHUU 1 yMeHI/II\/'I JJIsL 0€e30MMacHOTO UCHOIL30BaHU BCIICCTB U MAaTCPUATIOB B 6I)ITy, CETbCKOM XO3SHCTBE M Ha IMPONU3BOACTBE,
penieHus MPakTUYECKNUX 33/1a4 B TOBCEAHEBHOM KM3HU, IPEAYNPEKACHUS ABICHNM, HAHOCAIIUX BPE 3J0POBBIO YEIOBEKA U OKPYXKAIOLIEH cpee,
MIPOBEJICHUE HCCIIE0BATEILCKUX PabOT, CO3HATENBHOIO BbIOOpa Mpodeccuil, CBsI3aHHON ¢ XUMHUEH.

3aoauu uszyuenua xumuu ¢ cmapuieii wiKone:

* Cdhopmuposamsp y oOyqaromuxcs 3HaHUSI OCHOB XUMHYECKOW HAYKU: BAXKHEHITNX (PAKTOPOB, MOHATHH, XHMUUECKUX 3aKOHOB M TEOPHH, SI3bIKA HAYKH,
JOCTYIHBIX 0000IIEHN T MUPOBO33PEHUYECKOTO XapaKTepa.

* Pazeums ymenus HaOM0AaTh U OOBACHATD XUMHUYECKUE SIBJICHMUS, TPOUCXOISAIINE B IPUPOJIE, Ta00OPATOPUH, B TOBCEAHEBHOM KU3HH.

* Cihopmuposams cenanbHBIX YMEHUI: 00paliaThCs C BEIIECTBAMU, BHITIOIHATH HECIO0KHbBIE SKCIIEPUMEHTHI, COOTI0/1as MpaBuiia TEXHUKU
0€30MMacHOCTH; TPAMOTHO MPUMEHSTh XMMHUECKHE 3HAHUS B OOLIEHUH C IPUPOION U B MOBCEAHEBHOM JKU3HHU.

* Packpbimp TyMaHUCTHUYECKYIO HAPaBIEHHOCTh XUMHH, €€ BO3PACTAIOIEH POJIM B PEIICHUU ITIaBHBIX MPOOIIEM, CTOSIIUX Mepe] YeI0BEUYECTBOM, U
BKJIaJ]a B HAYYHYIO KapTUHY MUpA.

* Pazeums 1TUIHOCTH o6yqafou11/1xc;1: HNX MHTCJUICKTYAJIbHOC U HPABCTBCHHOC COBCPIICHCTBOBAHUC, C(l)OpMHpOBaTB Y HUX TYMaHUCTUYCCKNEC OTHOIICHUA U
9KOJIOTHYCCKHU I_ICJ'ICCOO6p33HOFO IIOBCJICHHUC B 6BITy " B IIponHecce pr,HOBOI;'I JCATCIIBHOCTH.

° Cd)opmupoeamb y o6y11a}0mnxc;1 KOMMYHHKaTHBHOﬁ M BaJICOJIOTHYECKOM KOMHeTeHTHOCTeﬁ;

* Bocnumama 0TBETCTBEHHOE OTHOIICHUE K MIPHUPOJIe, OEpeKHOE OTHOIIEHUE K y4eOHOMY 000PYAOBAHUIO, YMEHHE KUTh B KOJIJICKTUBE (00IIaThCs U
COTpPYIHHYATH) Yepe3 yuyeOHbIN MaTepua KaKJI0ro ypokKa.

JIMHHOCTHBIE, METAITPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATbBI



OCBOEHMSA COILEPKAHUA KYPCA 11 KIIACCA

Pezynomamul uzyuenus npeomema:

JleATenbHOCTh YUUTENSI B 00yYeHUH XUMHH B CpeaHEH (TOJTHOM ) IIKOJIe TOJHKHA OBITh HAalpaBiieHa Ha JOCTH)KCHUE 00YyYarOIUMUCS
CIIEYIOIUX IUYHOCHHbIX Pe3YIbMaAm 06

— 8 YEeHHOCMHO-OPUEHMAYUOHHOU chepe — 0CO3HaAHUe POCCUUCKON TpakIaHCKON MICHTUYHOCTH, MAaTPUOTHU3MA, YyBCTBA
TOPAOCTH 3a POCCUMCKYIO XUMHYECKYIO HAYKY;

— 8 mpyooesol cihepe — 20mo8HOCMb K OCO3HAHHOMY BBIOOPY AdaibHEHIIEH o0pa3oBaTeIbHON TPACKTOPUHN UJTH TPYAOBOM
TIEeSITeIIFHOCTH;

— 8 NO3HABAMENLHOU (KOCHUMUBHOU, UHMELIEKMYAIbHOU) chepe —yMeHue YyIPABIATh CBOCH MO3HABATEIIFHOU AeITEeIIbHOCTHIO,
20MOBHOCMb U CNOCOOHOCMb K 00Pa30BaHUIO, B TOM YHCIIE cCaMOOOpa30BaHUIO, Ha MPOTSHKEHUH BCEH )KU3HU; CO3HATEIILHOE
OTHOIIIEHHUE K HETIPEPBIBHOMY O0Opa30BaHUIO KaK YCIIOBHIO YCTICITHON MPOGECCHOHAITLHON U OOIIIECTBEHHON AeATEIIbHOCTH;

— 6 chepe cOepedicenusi 300po8bsI—npuHAsmue U pearuzayus NISHHOCTEH 3TOPOBOTO U 0€30MMacHOTO 00pa3a KHU3HU, Henpusimue
BPEIHBIX TPUBBIYCK (KypPEHUS, yITOTPEOJICHHS AIKOTOJIs, HApPKOTHUKOB) HA OCHOBE 3HAHWM O CBOMCTBaX HAPKOJOTHYECKUX U
HApPKOTHYECKUX BEIIECTB.

MeTanpeMeTHbIe Pe3yJbTATHI 0CBOCHHSI BLINYCKHHKAME cpeaHeil (M0JHOM) IKOIBI Kypca XUMHH:

—  UCNONb308aHUe YMEHUN U HAaBBIKOB PA3JIMYHBIX BHJIOB O3HABATEIbHOU AESITEILHOCTH, HPUMEHEHHE OCHOBHBIX METO/I0B
MO3HaHUs (CUCTEMHO-UH(OPMALIMOHHBIN aHaJIN3, HAOJII0/IeHNEe, U3MEPEHUE, IPOBEJIEHUE YKCIIEPUMEHTa, MOAEIMPOBaHHUE,
HCCJIEOBATEIIbCKAsl JIEATEIIbHOCTD) JJISl N3YUYEHUS Pa3JIMYHbIX CTOPOH OKPY>KaIOIIEeH JeiCTBUTEIbHOCTH;

— 8lladeHue OCHOBHBIMH MHTEJJICKTYaJIbHBIMHU OIepausiMu: (OPMYITHPOBKA TMIIOTE3bI, AHAJIU3 U CUHTE3, CPABHEHUE U
cucTeMaTu3alus, 0000IIeHHe U KOHKPETU3allUsl, BbISIBJICHHUE IPUYUHHO- CJICJICTBEHHBIX CBSI3€M M MOKUCK aHAJIOTOB;

— nosHanue 0OBEKTOB OKPYKAIOIIET0 MUPa OT OOIIEro yepe3 0OCOOEHHOE K eAUHUYHOMY;

— YMeHue T€HEPUPOBATh UJIEU U ONPENIEIATh CPEACTBA, HEOOXOIUMBIC VI UX peajiu3allui;

— YMeHue ONPENIEIATH NN U 3aJa4U JIeATEIILHOCTH, BLIOUPATh CPEICTBA peau3alliuy 1eJIU U MPUMEHSITh UX Ha MPaKTHUKE;

—  ucnoav3osarue pazINIHbIX UCTOYHUKOB JJISI TTOJYUYEHHUSI XUMUYECKON nH(pOpMaIK, MIOHUMaHUE 3aBUCUMOCTH COJIEP>KaHUs U
bopmsl ipeacTaBienuss HGOPMAIIUU OT 1IeJe KOMMYHUKAIIMKA U aJpecara;

— YMeHue MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBAThH B MPOLIECCE COBMECTHOM AESITEILHOCTH, YUUTHIBATH MTO3UIIUU IPYTUX
YYaCTHHUKOB JI€SITEILHOCTH, 3(h(HEKTUBHO pa3pemaTb KOH(IUKTHI;

— 20MOBHOCMBUCIIOCOOHOCTBKCAMOCTOATEIbHONMH(POPMAIMOHHO-TIO3HABATEIIbHOM J1eSITEIbHOCTH, BKJIIOUAsi YMEHHUE
OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOPMAIIMU, KPUTHYECKH OLICHUBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO, TOTydaeMYIO
W3 Pa3JIMYHBIX HCTOYHUKOB;



— VMeHue UCIOIb30BaTh CPEICTBA MH(DOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHoJiorui (nanee — UKT) B perienun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3a/1a4 ¢ COOJIFOICHUEM TPEOOBAaHU YPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH,
TUTHUCHBI, peCcypcocOepekeHHUsI, MPABOBBIX U ITHYECKUX HOPM, HOPM MH(MOPMAIIMOHHOMN 0€30ITaCHOCTH;

— gl1aoeHnue I3bIKOBBIMH CPEJICTBAMU, B TOM YHCJIE U SI3BIKOM XUMHUHU—YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEHUSsI, UCITOJIb30BATh aJICKBATHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHUCJIE€ W CUMBOJIbHBIC (XUMHUYECKHUE 3HAKU, DOPMYJIbI U YPABHECHUSA).

IIpeomemnvimu pezynomamamu V3yu9eHus XUMUK Ha 0a30BOM YPOBHE Ha CTYNEHHU CPeIHETO (IIOJIHOTO) OOIIEro 00pa3oBaHUs SIBIISFOTCS:

1) B mo3HaBaTeNbLHOM cdepe:

— 3HaHue (IIOHUMaHWE) U3YUYEHHBIX OHSITUH, 3aKOHOB U TEOPHI;

— YMeHue ONHUCHIBATh JE€MOHCTPALIMOHHBIE U CAMOCTOSATEIILHO NPOBEAEHHBIE DKCIEPUMEHTBI, UCIIOJIb3YS Il 3TOTO €CTECTBEHHBIN
(pycckuii, pOJTHOI ) SI3BIK U SI3BIK XUMHU;

— ymeHue Knaccu(UUUPOBATH XUMUUYECKHUE DJIIEMEHTHI, IPOCTHIE U CJIOKHBIE BEIIECTBA, B TOM YHCJIE M OpraHUYE€CKHE COSIUHEHUS,
XUMHUYECKHE PEAKIIUU IO pa3HbIM OCHOBAHUSIM;

— YMeHue XapaKTEepU30BaTh N3yUYECHHBIE KJIACChl HEOPTAaHNUYECKNX U OPraHUYECKUX COCTUHEHUM, XUMUYECKUE PEAKIINU;

— 20mMO8HOCMb TPOBOAUTH XUMHUUYECKUN YKCIIEPUMEHT, HaOJII01aTh 3a €ro IMIPOTEeKaHUeM, (PUKCUPOBATh
PE3YIBTATBICAMOCTOATEIBHOTONIEMOHCTPHUPYEMOT OIKCIIEPUMEHTAUAEIIaTEBBIBO/IBI;

— ymeHue POpMyYyITHUPOBATh XMMUUYECKHE 3aKOHOMEPHOCTH, MPOrHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEILECTB O aHAJIOTUU CO
CBOMCTBaMH U3yUYEHHBIX;

— HOUCK UCTOYHUKOB XUMHUYECKON MH(pOpMAIINH, TOTyUYeHUEe He0oOXoAuMoN nHpopMalny, ee aHajlu3, U3rOTOBJIEHUE
XUMHYECKOT0 UH(POPMAITMOHHOTO MPOAYKTA U €ro Npe3eHTallNs;

—enadeHue 00a3aTeIbLHBIMU CIIpaBOYHBIMH MaTCpHalaMM: HepI/IOI[PI‘ICCKOfI CHUCTEMOM XUMHWYCCKHX IJICMECHTOB J_—[.I/I.MCHHCHGGBEI,
Ta6J'II/IHeI>'I PaCTBOPUMOCTH, DICKTPOXUMUYCCKUM PAIOM HaHpH}KeHI/Iﬁ METAJIJIOB, PAAOM SJICKTPOOTPpUIATCIBHOCTHU — IJIsA
XapaKTECPUCTUKHU CTPOCHUA, COCTaBa U CBOMCTB aTOMOB DJIEMEHTOB XUMHYCCKUX 3J1eMeHTOB -1V nepuoa0B U O6p330BaHHI)IX M
IIPOCTBIX U CIIOKHBIX BCHICCTB;

— ycmaroesieHue 3aBUCUMOCTHU CBOMCTB H IIPUMCHCHM A BaXKHEUIITHX OpPraHru4CCKux COCIMHEHUMN OT UX XUMHUYECKOTO CTpOCHU:, B
TOM HHUCJIIC N 06YCHOBJ'I6HHI>IX XapaKTCpOM 5TOIro CTpOCHUA (Hpe,[[eJ'IBHLIM NN HereZ[eJ'IBHBIM) 1 HAJIMYHUECM (bYHKI_[I/IOHaJ'IBHBIX T'PpYIIIT;

— MoOenuposanue MOJNEKYJl BAXKHEUIITNX HEOPTAaHUUECKHUX U OPTraHUYECKUX BEIIECTB;

— noHuMaHue XUMHUYECKON KapTUHBI MHpPaA KaK HEOThEMJIEMON YaCTH [EJIOCTHOW HAYYHOU KapTHUHBI MUPA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHOU cpepe — aHaINU3 U OLICHKA MOCJICACTBUHN JIJIsI OKPYKarOIIe cpeabl OLITOBOM U
MPOU3BOJACTBEHHON AESITEIbHOCTH YEJIOBEKA, CBA3aHHON C MPOU3BOACTBOM H MEPepadOTKON BaXKHEUIINX XUMHUYECKUX TIPOTYKTOB;

3) B TPYIOBOU chepe — nposedere XUMUUIECKOTO KCIIEPUMEHTA; pa3eumue HaBbIKOB YU4€OHOM, MPOSKTHO-
HUCCIIE10BATEIbCKON, TBOPUECKONAESATEIbHOCTUIIPUBBINOJIHEHUUMHANBUIY AJIBHOTO TIPOEKTA MO0 XUMUH;



4) B cepe 310poBOTO 0Opa3za KUZHA — coOaI00eHUe TIPABIIT 6€30MacHOro oOpallleHus C BeIIeCTBaMU, MaTepraiaMu U
XUMHUYCCKUMU ITpoLcCcCaMmr, OKaA3aHHC HCpBOf’I IIOMOIIHU ITPpU OTPABJICHUAX, OKOrax U JPpyrux TpaBMax, CBA3aHHbLIX C BCIICCTBAMU U
J1abOpaTOPHBIM 000PY/IOBAHUEM.

5)

Hcnoan3oBanne odopynoBanusi meHTpa «Touka pocra» s peajqu3alud NPOrpaMMbl.

Peasm3zanus nanHol padodeil mporpaMMbl NpeaycMAaTpHMBaeT MCHOJIb30BaHUe oOopynoBaHusi nHeHTpa «Touyka pocta». B
YaCTHOCTH, JIJIs1 IPOBEJEHUS JIaDOPaTOPHBIX paboT OyAeT UCIOIb30BaThCs IU(poBas 1adopaTopusi MO XMMHUH, KOTOpasi BKJIFOYAET B ce0st
CJIEYIOIINE IIEMEHTHI:
becnipoBoHo# MynbruaaTuuk o xumun (Releon Air «Xumus-5») ¢ BCTPOCHHBIMH JaTYMKAMU:
1. JIaT4uk BBICOKOi TeMIepaTyphl (TEPMOTIAPHBIH) ¢ Auana3zonoM mmepenus -200. ... +1300°C;
2. JIaTunK IEKTPONPOBOIMMOCTH C THarmazoHaMu u3MepeHus He yxe 4eM oT 0 1o 200 MxCwm;
o010 1m0 2000 MxCwm; ot 0 o 20000 MxCwMm;
3. Hatuuk pH ¢ quanazonomMm uzMepenus He yxe yeMm oT 0 no 14pH;
4. JlaTuWk TeMIepaTyphl INIATHHOBBIA ¢ AuanazoHoM uamepenus ot -40 mo +180C;
Hcnonp3oBanue ob6opynoBanus 1ieHTpa «Touka pocTay IpH pealu3alvu JaHHOW MPOrpaMMBIIIO3BOJISIET CO3/aTh YCIOBUSA:
* 17151 PacCIIMPEHUsl COAEP)KaHUsS HIKOJIBHOTO XMMHUYECKOT0 00pa3oBaHMS;
* Ui NOBBIIIEHUS IMO3HABATEJIbHOM AKTUBHOCTH OOYYalOIIMXCS B €CTECTBEHHO-HAay4YHOMO0OJacTH;
* JUIS pa3BUTUs JIMYHOCTU peOEHKa B Ipoliecce oO0yUyeHUs XMMHUH, €r0 ClIOCOOHOCTEN, pOPMUPOBaHUS U YIOBJIETBOPEHUSI COLIMAIBHO
3HAYMMBIX HUHTEPECOB U MOTPEOHOCTEH;

* O pa6OTBI C O,I[apéHHBIMI/I IIKOJIbHUKaAMH, OpTraHU3allui UX PA3BUTHUA B pa3JIMIHBIX O6HaCTHXO6p330BaTCHBHOI>'I, TBOp‘ICCKOﬁ
ACATCIBbHOCTU.

Coaepikanue nporpaMMsbl y4e0HOI0 Kypca



3a oCHOBY B3dTa IporpamMma Kypca xumuu st X— XI kiaccoB o0meo0Opa3oBaTenbHbIX yapexkaeHuit (0a3ossiit yposens) O.C. I'abpuensna u Crannapt
cpenHero o0riero 00pazoBaHus o0 XuMuH (6a30BBIH YPOBCHB).

Tema 1. Ctpoenue aroma u nepuoandeckuii 3axon /I. U. MenneseeBa (3 uaca)

OcHOBHbBIE CBe/IEHHS 0 CTPOEHHH aToMa. S1po: MPOTOHBI ¥ HEUTPOHBI. V30TOTBI. DIEKTPOHBI. DJIEKTPOHHAs 000JI09Ka. DHEPreTUYECKUN YPOBEHb.
OCOoOEeHHOCTH CTPOCHUS JCKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MEpHOI0B Nepuoanueckoii cucremsl /1. V. Menneneea (mmepexotHbIX
anemeHTOB). [loHaTHE 00 OpOUTANIAX. S- U p-OpOUTATH. DIEKTPOHHBIE KOHPUTYPAIIMH ATOMOB XUMUYECKUX IJIEMEHTOB.

IHepuoauyeckuii 3axon /.. MeHaesieeBa B cBeTe y4E€HHS O CTPOCHHH aTOMA.

Otkpsitue Jl. . MenneneeBbiM nepuoanyeckoro 3akoHa. Ilepuoauueckas cuctema xumudeckux snemeHToB [l. Y. MenneneeBa - rpagpuueckoe
0TOOpaKeHHe MePHOINIECKOro 3aKoHa. DU3NUYECKHUM CMBICI MOPAIKOBOTO HOMEpPA AIEMEHTa, HOMEpa Meprojia U HoMepa Ipymnibl. BaneHTHbIE 3IEKTPOHBI.
[IprurHbBI U3MEHEHUSI CBOMCTB AJIEMEHTOB B MEPHOAAX U Ipymnnax (IJIaBHbIX MOATPYIIAXx).

[Tonoxenue Bogopoa B EpUOINIECKOi cuctemMe. 3HaueHUE NePUOANYECKOr0 3aKOHA U MEPUOIMYECKON CUCTEMbl XUMUYEeCKUX eMeHnToB 1. U.
MenneneeBa 1715 pa3BUTHS HAyKU U IOHUMaHUSI XUMUYECKON KapTUHBI MUpa.

JemouncTpanuu. Pazimuunsie (opMbl mepuoIndeckoil cucteMbl XuMuueckux anemenToB J1. . Menneneesa.

JladopaTopHublii onbIT. 1. KoHCTpYHpOBaHUE MEPHOAMUECKON TAOIHIIBI JJIEMEHTOB C UCTIOJIb30BAaHHEM KapTOUEK.
Tema 2. Ctpoenne BemecrBa (13 yacoB)

Honnas xumudeckasi cBsizb. Katnonsl u annonsl. Kinaccudukarnus noHoB. MoHHbIe KpucTaiminyeckue permeTkd. CBOMCTBA BEMIECTB C ATHM TUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

KoBanenTHasi XuMH4ecKasi CBsI3b. DJIEKTPOOTPHUIIATEIHHOCTD. [0 pHas U HENoJIApHas KOBAJIGHTHbIE CBsA3H. Jumons. [1oaspHOCTh CBSA3M U MOISPHOCTH
MoJieKyJibl. OOMEHHBIN M TOHOPHO-aKIETITOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBs3U. MOJICKYJIApHBIE M aTOMHBIE KPUCTAJUTMYECKUE PEIIETKH.
CBoiiCTBa BEIIECTB C TUMHU THUIIAMHU KPUCTATUIMUYECKUX PEIIETOK.

MeTa/utndeckasi XuMu4deckas cBsizb. OCOOEHHOCTH CTPOSHUS aTOMOB METAJLIOB. MeTaJTnyecKas XUMUYECKask CBSI3b U METAJTMYECKast
KpUCcTajuinueckas pemierka. CBONHCTBa BELIECTB C 3TUM TUIIOM CBSI3H.

Boaoponnas xummnuyeckasi CBA3b. MeXMOJIEKYJIsIpHAs U BHYTPUMOJIEKYJISIpHAsk BOJOPOJAHAS CBSA3b. 3HAYEHUE BOJOPOAHOM CBSI3U Ul OpraHU3aluu
CTPYKTYp OHOTOJIMMEPOB.

IMosumepswl. [ImacTMacchl: TEPMOIIIACTBI U PEAKTOILIACTHI, UX MPEACTABUTEIN U MpUMEHEHHE. BoslokHa: MpupoiHbIe (paCTUTEIbHBIC U )KUBOTHBIC) U
XUMHUYECKHE (MCKYCCTBEHHBIE M CHHTETUYECKHE), UX MPEJCTABUTENN U PUMEHEHHE.

I'a3000pa3Hoe cocTosinue BelecTBa. Tpu arperaTHbIX COCTOSIHUS BOABI. OCOOEHHOCTH CTpOESHHUsI Ta30B. MOSIpHBIM 00beM ra3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEH: BO3yX, MPUPOIHBIN Ta3. 3arps3HeHrue aTMocdepsl (KUCIOTHBIC JOXKIH, MApHUKOBBIN 2pdekT) u 6oprda ¢
HuM. [IpencraBurenu ra3000pa3HbIX BEUIECTB: BOJOPO, KUCIOPO/I, YTICKUCIBIN Ta3, aMMHUakK, STHiIeH. VX nomydenue, coOupaHue v pacrio3HaBaHue.



Kuakoe cocrosinue BemecrBa. Bona. [Torpedienne Boibl B ObITY U Ha TPOU3BOCTBE. JKECTKOCTH BOJIBI U CIIOCOOHI ee ycTpaHeHHst. MUHepalbHbIe
BOJbI, UX UCIIOJIB30BaHUEC B CTOJIOBBIX U JIe4eOHBIX OeiIax.

>KI/IIIKI/IC KpHUCTAJJIbI 1 UX IPUMCHCHHUC.

TBepnoe cocrosinue BemecTBa. AMop(hHBIEC TBEpAbIE BEIIECTBA B IPUPOJC U B )KMU3HU YEIOBEKa, NX 3HAUYCHHE U MpruMeHeHue. Kpucrammaeckoe
CTPOEHHUE BELIECTBA.

JucnepcHble cuctembl. [lorarue o nucnepcHeix cucremax. JucnepcHas daza u nucnepcronHas cpena. Kimaccupukanus TMCTIepCHBIX CHCTEM B
3aBHCUMOCTH OT arperaTHoro COCTOSIHUS AUCIEPCHOM Cpeaibl M JucrepcuoHHON (a3bl. ['pyboaucepcHbIe CUCTEMBI: SMYIbCHHU, CYCIIEH3HH, a3PO30JIH.
ToHKOAMCIIEPCHBIE CUCTEMBI: €U U 30JIH.

Cocras BemecTBa U cMeceil. BerectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
[TonsiTHE «10M5)» U €€ pa3HOBUIHOCTHU: MaccoBas (101 DJIEMEHTOB B COEIMHEHUH, JI0JI1 KOMIIOHEHTa B CMECH - JI0JI1 IpUMeECeH, J10J1sl pACTBOPEHHOTO
BEIIECTBA B pacTBOpE) U 00beMHas1. J[0J1s1 BbIX0O/a MPOJIyKTa peakuu OT TEOPETUUECKH BO3ZMOXKHOTO.

JdemoncTpanuu. Moens KpUCTaUTMYECKOW PENIeTKH XJIopuaa HaTpus. O0pa3iibl MUHEPAJIOB C MOHHOW KPUCTAJUTMYECKON PEIIETKOMN: KaJIbIIUTa, TATUTA.
Mogenu KpUCTAITMYECKUX PEIIETOK «CYXOT0 JIbJa» (UK noja), anMasa, rpadurta (nmu kBapua). Moaens monekynsl JJHK. O6pasms! mimactmacc
(benonodopmanbaeTUIHbIE, TOTNYPETAH, MOJUITHIICH, TOJTUTIPOTIHIICH, TTOJJMBUHIWIIXJIOPU) U u3aenus u3 HuX. OOpa3iibl BOJIOKOH (IIepCTh, MIEIK,
areTaTHOE BOJIOKHO, KaIllpOH, JJABCAaH, HEUJIOH) 1 u3enus u3 Hux. OOpasisl HEOPraHMYECKUX MOJIMMEPOB (cepa MmiIacTUYecKasi, KBapil, OKCH JT ATFOMUHHUS,
MIPUPOIHBIE AIFOMOCHIIMKATHI). Moienb MoIsipHOro o0bema razoB. Tpu arperaTHbIX cOCTOSIHUS BOAbl. OOpa3iibl HAKUIK B YallHUKE U TpyOax
LEHTPaJIBLHOTO OTOoIIeHHS. KecTKOCTh BOJIbI U ciocoObl ee yerpaHeHus. [Ipubopsl Ha xuakux kpuctamiax. O6pa3ubl pa3IuyHbIX TUCHEPCHBIX CHCTEM:
AMYIIbCHUM, CYCTIEH3HH, a3po30Jieit, reneit u 3omeit. Koarynsaus. Cunepesuc. Dddext Tunnmans.

JlaGopaTropHble onbIThI. 2. OnipeaenieHne TUIa KPUCTAUIMYECKONW PEIIETKH BEIIECTBA U ONTUCAHUE €ro CBOMCTB. 3. O3HAaKOMIIEHHE C KOJUIEKIIMEH
MOJIMMEPOB: MJIACTMACC U BOJIOKOH U M3Jienust U3 HUX. 4. McribiTaHne BObl Ha )KECTKOCTh. Y CTpaHEHHE KeCTKOCTH BObL. 5. O3HaKOMIJIEHHE C
MUHEpaJIbHBIMH BoJaMHu. 6. O3HaKOMJIEHHE C TUCTIEPCHBIMU CUCTEMaMH.

IIpakTuyeckasi padora Nel. [Tonyyenue, cobupanue u pacro3HaBaHHUE Ta30B.
Cmapmoeas ouaznocmuueckas paboma.

Konmponsnas paboma Ne 1 no meme «Cmpoenue amoma. Cmpoenue seuyecmear
Tema 3. Xumuyeckue peakuuu (8 yacon)

Peaxumm, naymue 0e3 u3MeHeHHs1 COCTaBa BellecTB. AJZIOTPONUS U aJUIOTPOIHbIE BUOM3MEHEHUs. [IpuunHbl anaoTponuu Ha NpuMepe Mo UKLl
KHCIopoaa, yriaeposaa u gocdopa. O30H, ero Ouosoruyeckas poiib. i3omepsl 1 n30Mepusi.

Peaxumm, naymue ¢ u3MeHeHHe COCTaBa BellecTBa. Peakiny coeIMHEHUs, pa3io)KeHus, 3aMelleHns] 1 0OMeHa B HEOPTraHUYECKOM U OpraHuYecKoi
xuMuu. Peakunn 3x30- u sngoTepmudeckue. TemioBoi 3pdekT XuMuieckoit peakiiuu 1 TepMOXUMUYECKHUE ypaBHEHUs. Peakiuy ropeHms, Kak 4acTHBIN



CIIy4ai 3K30TepMUYECKUX

peaKuum.

CxopocTh XUMHYECKOIl peakuMu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakliy OT IPUPO/Ibl PEarnpyoolnX BEeIEeCTB, KOHLEHTPAL[UU, TEMIIEPATYPHI,
IIJIOIIAIM ITIOBEPXHOCTU COIPUKOCHOBEHMS M KaTanu3aropa. Peakuuu roMo- u rereporenssie. [lonsaTue o katanuse u karanuzaropax. @epMeHTsl Kak
OMOJIOTHYECKUE KaTaTN3aTOPbl, 0COOCHHOCTH MX (PYHKIIHOHUPOBAHHS.

OOpaTumocTh XUuMHYeCKHX peakuuii. HeoOpatumeie n oOpaTimMbie XuMudeckre peakuud. COCTOSHUE XUMHYECKOTO PABHOBECHS JUIsi 00pPaTUMBIX
XUMHUYECKUX peakinid. CriocoObl CMEIIeHHs] XUMUUECKOT0 paBHOBECHS HAa IpUMepe cuHTe3a aMMuaka. [loHsTre 00 OCHOBHBIX HAYyYHBIX IPUHIUIAX
IIPOU3BO/ICTBA HA IIPUMEPE CUHTE3a aMMHUAKa WJIA CEPHOM KUCIIOTHI.

Poab Boab! B xumuueckoi peakuuu. VictuHHbie pacTBOpbl. PacTBOprMOCTh U KitaccuuKaiys BEIECTB [0 3TOMY MPU3HAKY: PaCTBOPUMBIE,
MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOJUTHYECKas qucconnanus. KuciaoTel, OCHOBaHUS U COJIM C TOUKU 3PEHUS TEOPUU AIEKTPOIUTUYECKOM
JUCCOLMAINN.

XUMHYEeCKHE CBOWCTBA BO/bI; B3aUMOIEUCTBHE C METAJIIAMH, OCHOBHBIMH M KHUCJIOTHBIMH OKCHUJIAMH, pa3JIoKeHUE U 00pa30BaHNe KPUCTAIOTUIPATOB.
Peaknuum rugparanuy B OpraHuuecKOd XMMUU.

I'uaposau3 oprannyeckux U Heopranmyeckux coermHennii. Heo6patumeiii runponus. O6paTumblili THAPOIN3 coliei. ['uapoan3 opraHuueckux coeTMHEHHM
U €r0 MPAKTHYECKOE 3HAYECHUE JJIS NOJyYCHMs THAPOIM3HOTO CIIUPTA U MblIa. bronorudeckas poJib THAPOJN3a B INIACTUYECKOM U SHEPTeTUY €CKOM
oOMEHe BEIEeCTB M SHEPIUH B KIIETKE.

OKHCINTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. CteneHs okuciaeHus. OnpeaenaeHne CTeNeHn OKUCIeHus o popmyie coequnenus. [lonstue 06
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PeaKUAX. OKHCICHNE U BOCCTAHOBIICHUE, OKUCIIUTENb U BOCCTAHOBUTENb.

DJIEKTPOJIHM3. DICKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN MPOLIECC. DIEKTPOJIN3 PACIIABOB M PACTBOPOB HA IPUMEPE XJIOPUIA HATPHSL.
[IpakTyeckoe NPUMEHEHUE DIIEKTPOJIN3a. DICKTPOIUTHYECKOE MTOyYCHNUE ATFOMUHUS.

Jemoncrpanuu. [IpeBpamenue kpacuoro gocdopa B 6enblif. O30HaTOp. Moaenu Monekyl H-OyTaHa U u300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT
IIPUPOJIBI BEILECTB HA IIPUMEPE B3aUMOICHCTBUSA PACTBOPOB PAJIMYHBIX KMCIOT OJUHAKOBON KOHIICHTPALUHU C OJMHAKOBBIMH I'PaHyJIaMH LIMHKA U
B3aMMO/ICHCTBHS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, jKeJe3a) C COJITHON KUCIoToN. B3anuMoaeiicTBie pacTBOPOB CEPHOM KHCIOTHI
C pacTBOpaMu THOCYJIb(aTa HaTpUsl pa3IMYHOM KOHIIEHTpALUU 1 TemrepaTypbl. Mojens kunsiero cios. PaznoxeHnne nepokcua BOA0poAa ¢ IOMOIIBIO
Kataimzaropa (okcuza maprasua (IV)) u karanassl cbIporo Msca u celporo kaprogens. IIpumepsl HeoOpaTUMBIX peakuil, HAYIUX ¢ 00pa30oBaHUEM
ocajika, ra3a UM Bojabl. BzaumoaeiictBue nutus u HaTpus ¢ Bogol. [lomydyenue okcuna pocdopa (V) u pacTBopeHUE €ro B BOJE; UCIBITAHUE MOJYYEHHOTO
pactBopa nakmycoM. OOpa3iibl KpUCTaUIOruApaToB. McnbITaHne pacTBOPOB 3JIEKTPOJIUTOB U HEANEKTPOJIUTOB HA IPEAMET AUCCOLMAIIMH. 3aBUCUMOCTb
CTEIEHH 3JIEKTPOJUTUYECKON IUCCOLMAIMM YKCYCHON KUCIIOTHI OT pa3daBieHus pactBopa. ['uaponus kapobuna kansuus. ['maponns kapoboHaTOB
IIEJIOYHBIX METAJUIOB M HUTpaToB IuHKa UK cBuHIa (II). [Tomydenne mbiia. [Ipocreiinme oKMCIUTENBHO -BOCCTAHOBUTENBHBIE PEAKLINH; B3aUMOICHCTBUE
IIUHKA C COJITHOM KUCIIOTOH U xkene3a ¢ pactBopoM cynbdara meau (II). Moaens anekrponmszepa. Moaens 31eKTPOJIM3HON BaHHBI JUTS TOJTydEHUs
AJIFOMUHUSL.

JlaGopaTopHble onbIThI. 7. Peakiius 3amMeleHust Me/Iu JKeJIe30M B pacTBOpe MEAHOTo Kyrnopoca. 8. Peakiuu, naymue ¢ o0pa3oBaHHUEM 0CaJIKa, ra3a u

10



BoJIbL. 9. [TomydyeHne KuCIopoaa pa3iokKeHUEM IMEPOKCHIa BOAOPOIa ¢ moMoIIbio okcuaa mapranna (1V) u karamassl ceiporo kaprodens. 10. [Tonydenne
BOJIOPOJIa B3aUMOJICHCTBUEM KUCIIOTHI C IIMHKOM. 11. Paznuunbie ciyyan ruposinsa coJiei.

Tema 4. BeniecrBa u ux coiicta (11 yacoB)

MeTtasuibl. B3anmoielicTBre METAIIJIOB C HEMETAIIaMu (XJIOpOM, CEpO U KUCIOPOJoM). B3anMoieiicTBr e 1IETOYHBIX U IIEJIOYHO3EMETbHBIX METAJIIOB C
BOJION. DJIEKTPOXUMUYECKUH PsiJl HAPSHKEHUI MeTauioB. B3anMoaelicTBre METaJlJIOB € pacTBOpaMH KUCIIOT U coJiel. AnmoMuHoTepMusi. Bzaumopelicteue
HATpPHUsL C ITAHOJIOM U (PEHOJIOM.

Koppo3sus meramios. [ToHsATHE 0 XUMUUYECKON U ANEKTPOXUMUUECKOU KOPPO3UU MeTaioB. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3UH.

Hemetasuibl. CpaBHUTENIBHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HanboJiee TUITUYHBIX MTPEICTaBUTENeH HeMeTaIIOB. OKUCIUTEbHBIE CBOMCTBA HEMETAIIJIOB
(B3amMOIEHiCTBHE C METAJIJIaMHU M BOJIOPOJIOM). BoccTaHOBUTENIbHBIE CBOMCTBA HEMETAIUIOB (B3aMMOICHCTBHE C 00JI€€ AIEKTPOOTPHUIATEIILHBIMU
HEMETAJJIAaMU U CJIOKHBIMH BEIIECTBAMU-OKUCITUTEISIMU ).

Kuciaorsl Heopranuveckue u oprannuyeckue. Knaccudukaruys kucinor. XuMHIECKHE CBOMCTBA KUCIOT: B3aUMOJICHCTBUE ¢ METaJUIAMH, OKCHIAMH
METaJUIOB, TUIPOKCHIAMH METAILJIOB, COJISIMH, CTIUpPTaMu (peakius stepudukanun). Ocodbie CBONCTBA a30THON U KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
OcHoBaHMsI HEOPraHW4YecKue u opranudeckune. OCHOBaHUSA, UX KiaccupuKamus. XUMAYECKUE CBOWCTBA OCHOBAHMIA: B3aUMOJICHCTBHE C KHCIIOTaMH,
KHCJIOTHBIMHU OKCUIAMU U COJISIMH. Pa3iioxeHnne HepacTBOPUMBIX OCHOBAaHHIA.

Coau. Knaccudukanus coneii: cpeHue, KUCIIbIe U OCHOBHBIC. XUMHYECKHE CBOMCTBA COJICH: B3aUMOACHCTBHE C KUCIOTAMH, IIEJI0YaMU, METaJUIAMH U
cossimu. [IpencraBurenu cosiel U UX 3HadeHUE. XIIOPHU HATpus, KapOoHAT KaibIus, ocdaT Kanblus (CpeaHUE COJN); THAPOKAPOOHATHI HATPUS U
aMMOHUS (KHUCIIbIE COJN); TuapokcokapOooHat meau (I1) - mamaxut (OCHOBHAs COJIB).

KauectBeHHbIC peakiuu Ha XJIOPUI-, CYIbdaT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTroHbI xxene3a (1) u (I1I).

I'eHeTnuyeckas CBA3b MEKAY KJIACCAMH HEOPTAaHMYECKUX U OPraHNYeCKUX coeuHeHui . [IoHsATHEe 0 reHeTHYeCKO CBSI3U U T€HETUYECKUX psaax.
I'enernueckuii pan metaia. ['enernyeckuit psan Hemeramia. OCOOEHHOCTH T€HETUYECKOTO psifia B OpraHM4eCKO XUMUU.

Jemoncrpanuu. Kosnekius o0pa3noB MeTauioB. B3auMoelcTBre HATpUs U CypbMBI C XJIOPOM, JKeJle3a ¢ cepoil. 'opeHre Maruus 1 alnroMUHUSA B
Kucaopoze. BzaumozeiicTere nie04HO3eMEIbHBIX METAILUIOB C BOJOW. B3aumoaeiicTBie HaTpysl € 3TaHOJIOM, IUHKA C YKCYCHOW KHCIIOTOM.
AnromuHoTepMus. B3aumozelicTBre MeIM C KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTOW. Pe3ynpTaTsl KOPpO3UM METAJIIOB B 3aBUCUMOCTH OT YCIIOBHH €€
npotekanus. Kosutekuus o0pa3iioB HeMeTaluioB. BzaumoelicTBue XJI0pHOM BOJIBI ¢ pPacTBOPOM OpomMuaa (Moauaa) kaaust. Kosmekust mpupoHbIX
OpraHu4ecKux KucioT. Pa30aBieHne KOHLIEHTPUPOBAHHOM CepHOIl KUCIOThL. B3aumoieiicTBue KOHIEHTPUPOBAHHOM CEPHOI KHCIIOTHI C CaXapoM,
LEJITE0JI0301 1 Melibto. OOpa3iibl IPUPOIHBIX MUHEPAJIOB, COAEPIKAIINX XJIOPU HATpus, KapOoHAT Kaiblusd, pocdaT KaJlbLus U THIPOKCOKapOOHAT Men
(II). O6pa31p! NUIIEBBIX TPOIYKTOB, COAEPKAILMX I'HIPOKApOOHATHI HATPHUSI U aMMOHMSI, X CLIOCOOHOCTH K Pa3JIokKEeHUIO IpU HarpeBaHuu. ["amenue compl
ykcycoM. KauecTBeHHbIE peaKlIui HAa KATUOHBI U aHUOHBI.

JlabopaTopHblie onbIThl. 12. McnpiTaHne pacTBOPOB KUCIOT, OCHOBAHUH U coJIel MHAMKAaTopaMHu. 13. B3auMoneicTBUE COISIHON KUCIOTHI U pacTBOpa
YKCYCHOH KUCIJIOTBI ¢ MeTaJmamu. 14. B3anMozelcTBre COJISTHON KUCIIOTBI M pacTBOPA YKCYCHOM KHCIIOTBI ¢ OCHOBaHUAMMU. 15. B3aumonencTBue cosssHON
KHCJIOTBI M pacTBOpa YKCYCHOW KHMCIIOTHI € cossiMU. 16. [lomydeHne u cBoiicTBa HEpaCTBOPUMBIX OCHOBAaHMMU. 17. 'MApOIN3 XJIOPUIIOB U alleTaTOB
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IIEJIOYHBIX METAIUIOB. 18. O3HaKOMIICHHE ¢ KOJUISKIIUSAMU: a) METAJUIOB; 0) HEMETAIJIOB; B) KHCIIOT; T) OCHOBAHUI; 1) MUHEPAJIOB M OMOJIOT MIECKHUX
MaTEepHaJIoB, COACPIKAIUX HEKOTOPBIEC COJIH.

IIpakTnueckas padora Ne2. Xumuueckue cBONCTBA KUCIOT
IIpakTuyeckas padora Ne 3 Perenne skcriepuMEeHTATBHBIX 33/1a4 HAa HACHTU(DUKAIIUIO OPraHMYECKIX M HEOPTraHUYECKUX COSTNHEHHH.
Konmponsnas paboma Ne2 no meme «Xumuueckue peaxuyuu. Bewecmea u ux ceoiicmea»

Hmoczosasa konmponvnas paboma.

TpeGoBaHus K YPOBHIO NOATOTOBKHU

B pesyabtaTte ndydyenusi xumun B 11 Kiacce yyammecsi J10JI2KHBI
3HATH/MIOHMMAThH

® gavicHelluue XUMU4ecKue NOHAMUA . BEIIECTBO, XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTENIbHBIE aTOMHAs M MOJIEKYJISIpHAsl MacChl, HOH,
AIJIOTPOTIHSL, U30TOIIbI, XUMUYECKAs CBSI3b, DJIEKTPOOTPULIATEIHHOCTh, BAJIGHTHOCTh, CTETIEHb OKUCIICHHUS, MOJIb, MOJISIPHAS Macca, MOJISIPHBII 00beM,
BEIECTBA MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS, PACTBOPHI, SJIEKTPOIUT U HEANIEKTPOIIUT, JEKTPOIUTHYECKAS AUCCOIHALINS, OKUCIUTEND U
BOCCTaHOBUTEJIb, OKUCIICHHE U BOCCTAHOBJICHHE, TETIOBOM 3((HEKT peakIui, CKOPOCTh XMMHUECKOH peaklinu, KaTalnu3, XUMHYEeCKOe PaBHOBECHE,
YTIEPOHBIN CKeJeT, (YHKIIMOHANbHAS TPYIINa, H30MepHs, TOMOJIOTHUS;

® OCHOBHbBIEC 3AKOHbI XUumuu. COXpaHCHHs MacCcChl BEIUIECTB, IOCTOSHCTBA COCTABA, nepnozmqecmzlﬁ 3aKOH;
® OCHOBHbBIE MEOpUU XUMUU . XUMHYECKOH CBA3H, BHCKTPOHHTHHCCKOﬁ aucconranuu, CTpOCHHUA OPpraHn4CCKUX COGZ[HHCHHﬁ;

® gadicHelluue eeujecmea u mamepuaisvl: OCHOBHBIC METAJJIbl M CIIIABBI;, CEpHast, COJIsIHAA, a30THAs U YKCYCHAas KMCJIOTHI, 1I1€JI0YHU, aMMHaK,
MUHCPAJIbHBIC y,I[O6pCHI/I$I, HCKYCCTBCHHBIC U CHHTCTHYCCKUC BOJIOKHA, KAYUYKHU, INIACTMACCHI;

yMeTh

® Ha3bléamb: N3YYCHHBIC BCIICCTBA 110 ((TpHBHaHBHOﬁ)) N Me)KHYHapOHHOﬁ HOMCHKIIATYPC,

e onpedenamp. BAICHTHOCTh U CTENIEHb OKUCIICHUS! XUMHUECKUX 3JIEMEHTOB, TUIl XUMHYECKOU CBSI3U B COCIMHEHUSX, 3apsil HOHA, XapaKTep Cpelibl B
BOJIHBIX PACTBOPAxX HEOPraHUYECKUX COCIAMHEHUM, OKUCIUTENb U BOCCTAHOBUTEIb, IPUHAJICKHOCTD BEILIECTB K PA3JIMYHBIM KJIaccaM OPraHUYECKUX
COCIUHEHUH;
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® Xapaxmepuzoeams’ 3IEMEHThHI MAJILIX MTEPUOOB 0 UX MOJ0KEHUIO B epuoaudeckoit cucreme .M. MenneneeBa; o01iue XuMU4eCKue CBOMCTBA
METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIMHEHU;

® 00BACHAMD . 3aBUCUMOCThH CBOWMCTB BEILIECTB OT UX COCTABA U CTPOCHUS; IPUPOTY XUMUUYECKOH CBS3U (MOHHOM, KOBAaJIEHTHOM, METaNINYECKOM),
3aBHCUMOCTBH CKOPOCTH XHMHYECKON PEaKIIUH U MOJIOKECHUS XUMUIECKOTO PaBHOBECHUS OT Pa3IMYHbBIX (PaKTOPOB;

® @bINOJIHAMb XUMUYECKUTL IKcnepumerm 110 Ppaclio3HaBaHUTIO BayKHCHIITHX HCOPraHUYCCKUX U OPraHN4YCCKUX BCUICCTB,

® NPOEOOUNb CAMOCTOSTEIBHBIN MOUCK XMMUYECKON HH(DOPMAIMH C MCIIOJIF30BAHHEM PA3IMYHBIX HCTOYHUKOB (HAYYHO -TIOMYJISIPHBIX H3/1aHUMH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MIHTepHETa); NCTIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JUIsl 00padOTKH U Mepeadyn XUMUYECKON HHPOopMaIuu
U ee MPEJCTABIICHUS B Pa3INYHBIX popMax;

HCIOJIB30BATDh I[pHOﬁpeTeHHI)Ie 3HAHUA U YMCHUSA B l'lpaKTI/[‘leCKOﬁ JeATEeJbLHOCTH U NMOBCETHEBHOM KU3HM JIJIS:

0OBSICHEHUS] XUMHUECKHX SIBJICHHUM, POUCXOAIINX B PUPOJIC, OBITY M Ha TIPOU3BO/ICTBE;

® OIMPECACIICHUA BO3MOXKXHOCTHU MPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX U OLICHKH UX HOCHC}ICTBHﬁ;

9KOJIOTMYECKH IPaMOTHOT'O MOBE/IEHUS B OKPYKaIOIIeH cpere;
® OLICHKU BIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY>KAIOILel Cpe/lbl Ha OPraHu3M YeJIOBeKa U Jpyrue )XKUBble OpraHU3MBbI;

0e30macHOTO OOpaIIeHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIECTBaMH, JJA0OPATOPHBIM 000PYJI0BaHUEM;

MIPUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH B ObITY U Ha MTPOU3BO/ICTBE;

KPUTHYECKON OLIEHKH I0CTOBEPHOCTH XMMUYECKOW MH(OPMAILIMHU, TIOCTYMAOLIEH U3 pa3HbIX HICTOYHUKOB.

YyedHO-MeTOANYIECKOE 00ecTIeueHne

Hcnonb3yemMblil y4eOHO-METOIUIECKUN KOMILICKC:
Vyeonuk: ["abpuensn O.C.Xumus. 11 knacc. ba3osriit ypoBerb. Mockaa. JIpoda. 2019.
Tpoeryo6osa H.II. [Toypounsie pa3zpaboTku no xumun: 11 kiacc k yaueonukam O.C. I'abpuensna u ap. Mocka. OO0 «BAKO». 2017.
INabpuensu O.C. u gp. Xumus. 11 kinacc. ba3oBblit ypoBeHb: MeToanyeckoe nocodue. Kuura st yunrens. Mocksa. poda. 2018.
INabpuensu O.C. u np. Hacronpnas kaura yuntens. Xumus. 11 kmace: B 2 4. — M.: [Ipoda, 2017.
Henucosa B.I'. Xumus. 11 xnacc: [Toypounsie mnansl. [lo yuebnuky: I'abpuensa O.C. u np. Xumus.11 knacc. — Boarorpaa: Yuurens, 2018.
I'abpuensu O.C. [Iporpamma kypca xumuu s 8 — 11 kaccoB o01ieo0pa3oBaTenbHbIX yupexkaeHuid, - M.: Ipoda, -2019 r.;

N oo dE

Xumus. 8-11 knaccel: pabouune nporpammsl o yueOnukam O.C. 'abpuensna/ aBT.-cocT. [.11. Macnakosa, H.B. Cadponos. — Bonrorpan:
«YUUTEJIby, 2018. — 203 c.;

8. Konctpykrop pabounx nporpamm. Xumus 8-11 knaccel. Paboune nporpammsl o yue6Hukam O.C. I'abpuensna: uzgarensctso « YUUTEIIby, 2017
r.;
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Cnucox UHTepHET — pecypcos (caiiT)

1. Xumus m xu3ab-XXIBex  http://www.chem. msu. su/ rus

2.I'azera «Xumus» U caiT 1uis yuutens «S uny Ha ypok xumuu»  http://  him. 1september. Ru
3.BupryansHas xumuueckas mkosa http: // maratakm/ narod. ru.
4 Xumus s Bcex http://school-sector.relarn.ru/nsm/

5.WebElements: onnaitH-cripaBouHHUK XUMHUECKUX dieMeHToB http://webelements. Narod.Ru

6.XuMus U1 BCeX: WITIOCTPUPOBAHHBIC MaTEPUaIbI IO OOIIEH, OPraHNIeCKON 1 HEOPraHu4eCKON XUMHH

7. HlkompHAS XUMUA http://schoolchemistry.by

http://school-sector.relam
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TemaTnuecknii miaan Xumus 11 kiaace

(1 yac B Henemro. Beero 35 yacos)

KoanyecTBO KOHTPOJIBLHBIX padoT 3a rojx — 3

KoanyecTBo mpakTHuecKkux pador 3a rox — 3

N3 aux
T Bcero
emMa I
0 AKTUYECKHE
Ne Hacos P KonTtponbsabie paboThI
paboThI
TemaNel. CtpoeHue aroMa u
1 | nepuomuueckuii 3axon J1.1. 3
MenneneeBa
Hp. p. Nel o Teme: | Craprosas quarnocTuyeckas
«[lomyuenue
TemaNe2. CtpocHne YACHHS, padora
2 13 | cobupanue u
BemecTsa DPaCIIO3HABAHUE K.p. Ne 1 1o teme «Ctpoenue
[a30B» atoma. CTpoeHue BElIeCTBa»
3 Tema Ne3. Xumnueckue 8
peaxkuuu
Ip. p. Ne2 no Teme K.p. Ne 2 o reme «XuMuueckue
«XUMHYECKUE peakiuu. BemectBa u ux
4 Tema 4. BemectBa u nx 11 CBOICTBa KUCIIOT» CBOMCTBa»

CBOMCTBA

Ip. p. Ne3 no teme:
«Pemenne
9KCIEPUMEHTAIBHBIX

Hrorosasi KOHTpoILHAs1 padoTa
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3a1a4 Ha
UACHTU(PHUKAIHIO
OpPraHu4ecKux U
HEOPraHMYECKUX
COCIMHEHUI.

HUroro 35 3 4

I'padpux
NPOBe/IeHUs] KOHTPOJIbHBIX H MPAKTHYECKHUX PadoT 10 XUMHH

B 11 kiacce (0a30BbIii YpOBEHb)

Ne Tema Iliianupyemas DakTHYeCKas
JAaTa NPOBeJCHHUs | 1aTa NPOBEACHUs

1. | CrapToBasi TMarHocTHYeCKAas
pabdora

2. | IlpakTuyeckas padora Ne 1
«ITonmyuenue, cobupanue u
pacro3HaBaHKe I'a30B»




KonTtpouabnas pa6ora Nel no
teme «CtpoeHue aroma. CtpoeHue
BELIECTBA»

IIpakTnueckas padora Ne 2
«XHUMHUYECKUE CBOUCTBA KUCIIOTY»

IIpakTnueckas padora Ne 3
«Pemienne 3KCepruMeHTaIbHbIX
3a/1a4 Ha UICHTU(PUKAIIIO
OpPraHu4€CKrUX U HCOPTaHNUICCKUX
COCTMHEHU N

KonTpoabHnas padora Ne2 no
TeMe «XMMHYECKUE PEAKIUH.
BemectBa u ux cBoiicTBa».

HTorosasi KOHTpPOJIbHasA padoTa
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KanenaapHo — rematuueckoe mianuposanue (11 kiaacc, 35 yacon)

HaunmenoBanue pazaena u tem | Kon Jara Jara Jomarinee
-BO MpOBEA. | MPOBE. 3a/1aHHe
Ne vac. Tun ypoka 1o (axTig
/ TIaHy
1§
TemaNel. Ctpoenue aToma u nepuogudeckuii 3akon /.. Menneneena (3 uaca)
Crpoenue atoma. BBoaHbIN 1 Ypox nmoBTOpEeHMS [Tap. 1, ymp. 2,
1 | uncrpykrax no Th. Y CHCTEMAaTH3aIluu 4-7, yp 8
3HAHUU MIACHM.
[Tepunoanyaeckuii 3aKOH U 1 Kombunmposan [Tap.2, ¢.13-18,
o | CTpOCHHE aToMa. HBIN ynp. 1-6
[Tonosxenue Boiopoaa B 1 KombOunmpoBan [Tap. 2, ¢.19-23,
3 MIEPUOANYECKON CHUCTEME. HBII ynp. 7-8
3nauenue [lepuoguyeckoro
3aKOHA.
TemaNe2. Ctpoenue BemectBa (13 yacoB)
HNonnas xumuueckas CBs3b. 1 YpoK noBTOpEHUSA [Tap. 3, ynp 1-
4 | CraproBasi 1 CHCTEeMaTH3alliu 5,7,8, ynp 9
AUATHOCTHYecKas padora. 3HAHMH MIACHM.
KoBanenTHas xumuueckast 1 Kom6unnpoBan [Map. 4, ynp 1,
S | cBs3b. HBIN 2,4-8

18



Meramueckass XuMU4ecKas KomOunupoBan [Tap. 5, ynp 1-5
6 | cBass. HBIU
Bonoponnas xumuueckas KomOunnpoBan [Map.6, ymp 1-6
7 | cBs3b. HBIi
[Tonmmepsr. KomOunupoBan [Map. 7, ynp 1-6
8 HBIN
I"a3000pa3Hble BemecTsa. KomOunupoBan Map. 8, ynp 1,2,
9 HBIN 9,11, 12, ynp 3,
4 iuchbMm.
IIpakTuyeckas padora Nel o Ypoxk npumeHeHus Odopwm. mpax.
teme: «[lomyuenue, coonpanue 3HaHUH, YMEHHUH, pabory.
10 | m pacmio3HaBaHKE ra3oB) HaBBIKOB
HcnonbzoBanue 060py10BaHuUs
neHTpa «Touka poctay
Kunkue Bemniectna. Kombunmposan ITap. 9, ynp
11 HBIN 1-3, 6-9, ynip 10
MUCHM.
TBepable BemiecTBa. KombOunmpoBan [Tap. 10, ynp.
12 HBII 2-4
JlucrniepcHble CUCTEMBI. Ypok [Tap. 11, yop
13 (hopmupoBaHus 1, 3-9.
3HaHUU
CocraB BeniecTBa 1 CMECEH. KomOunupoBau ITap. 12,
3aKOH MOCTOSIHCTBA COCTaBa HBII KOHCIIEKT
14 | BemiecTs. ymp 1,2,3, ynp
57,913
MUCHM
OO0o011IeHre 1 cucTeMaTU3alus Ypox 0600mmeHus
15. | 3nanuit mo Teme «CTpoeHue u
aroma. CTpoeHHE BEIIECTBAY. CUCTeMaTHU3aI1
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[ToaroToBka K KOHTPOJIBHOM
paoore.

3HAHUH

KonTpoabHnas padora Ne 1

YPOK KOHTPOJIA

16 | mo Teme «CtpoeHue aToma. 3HaHUM, YMEHUH,
CtpoeHue BenecTBa» HaBBIKOB
Tema Ne3. Xumuueckue peakuuu (8 yacon)
[TousTHE O XUMUYIECKOMH 1 Ypok [Tap. 13, ymp.
peakumu. Peakuuy, naymme (dhopmupoBaHUs 1-5
17 | Ge3 u3mMeHeHus1 cocraBa 3HaAHUH
BEIIICCTB.
Peaxium, wymue ¢ msmenenue | 1 Kombunmnposan ITap. 14, ymp.
1g | cocTaBa BellleCTBa. HBIN 1-4, ynp 6,9
MTUCHM.
CKOpOCTh XUMHUYECKOM 1 Kombunmnposan [Tap. 15, ymp.
19 | peakmun. HBINA 1,2,4-8, ynp 11
MUCHM
OOpaTUMOCTh XUMUYECKUX 1 Kombunmnposan [Tap. 16, ymp.
20 peakuuii. XUMHYECKOe HBIN 3,5, 6 mMCBEM
paBHOBECHUE U CIIOCOOBI €10
CMEIICHUSL.
Ponb BoAbI B XUMHUYECKOM 1 KombOunmpoBan [Tap. 17, ynop.
21 | peaknuu. HBIN 1,5,7, ynp 10
MUCHM
['uaposm3 opraHuyecKux u 1 KomOuaMpoBan ITap. 18,
22 | HeopraHMYECKMX COEIMHEHHIA. HBIN
OxucmTensHo — 1 KomOunupoBau [Tap. 19, c.155-
BOCCTaHOBUTEIHHBIEC PEAKIINH. HBIi 158, ymp.
23 | Ucnons3oBaHue 000pyI0BaHuUs 1-4

nenrpa «Touka poctay
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DNEeKTPOIu3 1 KomOunupoBaH - ITap. 19, c. 158-
24 | Vicnonp3oBaHue 000pyI0BaHUS HBII 162, ymip.
nieaTpa «Touka pocTtay 7
TemaNe4. BemecTBa u ux cBoiicTBa (10 yacoB)
Merasibl. 1 KomOunupoBan [Tap. 20, ymp.
25 HBIN 5 (a,B) muceMm,6
Hewmeranmnsl. 1 KomOunupoBan [Map. 21, ymp 1-
26 HBIH 5, ynp. 6, 7
(mrcbMm)
2,7
Kucnortel. IlpakTnueckas 1 KomOunupoBan [Tap. 22, Vnp.
padora Ne 2 o Teme: HBII 3,4(a), 5, 6
27 «XHWMHUYECKHUE CBOMCTBA MTUCHM,
KHCIIOT» 0popMUTH
HcnonbzoBanue 000py10BaHuUs MPAKTHYECKYIO
neHTpa «Touka pocta paboty
OcHoBaHus. 1 Kombunmnposan [Tap. 23, ymp.
28 HBIN 5(a), 6, 8
MUCHM.
Conn. 1 KombOunmpoBan [Tap. 24, ynp.
29 HBIH 1,2,4, ynp 5
MUCHM
['enernueckas cBsA3b MEXKIY 1 Ypok noBTOpeHuUs [Tap. 25, ymp. 3,
30 | kmaccaMy HEOPraHUYECKUX U U CHUCTeMAaTU3aluu 5, 7 nuceM
OpPraHMYECKUX COCAMHEHU. 3HAHUM
O000611eHMe U cucTeMaTu3anus| 1 Ypoxk 06001eHHs
31 3HaHWUii 1o Teme «BemecTBa u u
ux cBoiictBay. [loaroroBka k cUCTeMaTHU3aIu1
KOHTPOJIBHOU paboTe. 3HAHUM
KonTpoabnas padora Ne 2 no| 1 YPOK KOHTpPOJIA
32

TeME «XUMHUUYECKHUE pcaKkuuu.

3HAHUU, YMEHHU,

21



BemiecTBa 1 ux cBOMCTBa»

HAaBBIKOB

IIpakTHyeckas padora Ne 3 Ypox npumeHeHus Odopwm. npax.
o teme: «Pemenue 3HAaHUM, YMEHHI, pabory.
AKCTIEPUMEHTAIBHBIX 337124 Ha HaBBIKOB
UICHTH(DHUKAIIIO
33 | opraHMYEeCcKUX U
HEOPraHUYeCKUX
COCTMHEHUI.
Hcnonb3oBanne 000py10BaHuUs
neHrpa «Toudka pocray
HroroBasi KOHTpOJIbHas Ypox KOHTPOJIS
34 pabora 3HaHUM, YMEHH,
HaBBIKOB
35 [ToBTOpeHue u 06001IEHUE 32 Ypok noBTopeHus

KypC HEOpraHM4eCcKoi XUMHUHU

U CUCTEMAaTU3AINN
3HAHUU

1. Ouenka yCcTHOro OTBeTA.

Kpurepun u HOpMBI OLICHKH 3HAHUH 00y4AIOIIMXCS.

IIpunioxenne Ne 1 k padoueii nporpamme no npeametry «Xumus» 11 kiaace.
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OTmeTKa «5» .
- OTBET IOJIHBIM ¥ NPaBUJIbHBIA HA OCHOBAHUU W3YYEHHBIX TEOPUH;
- MaTepuall U3JI0KEH B ONPEICICHHON JIOTUYECKOU MOCIIEI0BATEIIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSTCIIbHBIM.
OtBer «4» ;
- OTBET IOJIHBIM U ITPaBUJIbHBIM HA CHOBAHWH W3YUYEHHBIX TEOPH;

- Marepuaj M3JI0KEH B OTPENEICHHON JIOTHIECKOH MMOCIE0BATEIFHOCTH, TP STOM JIOMYIIEHBI ABE-TPU HECYIIECTBEHHBIE OIIMOKH, UCIPABICHHBIC TI0
TpeOOBAHUIO YUUTEIS.

Ormerka «3» :
- OTBET IOJIHBIN, HO MPH STOM JIOMYIIEHa CYIECTBEHHAs OMMUOKA MJIM OTBET HEMOJIHBIN, HECBS3HBIM.
OTMeTKa «2» .

- IIpU OTBETEC O6H€1py>KeH0 HEIIOHMMAaHUE ydalllUMCs OCHOBHOI'O COJACPIKaHHA y‘IC6HOl"O MaTr€puaia Wik OJONYIICHBI CYIIICCTBCHHBIC OH_H/I6KI/I, KOTOPbIC
yanlHﬁCﬂ HC MOXET UCIIPABUTH IIPU HABOJAIIKUX BOIIpOCaX YUUTCIIA, OTCYTCTBHUE OTBCTA.

1. Ouenka 3KcnepUMEHTAJbLHBIX YMEHHUI.

- O11eHKa CTaBUTCS HA OCHOBAaHUM HAOMIOICHUS 32 yYaIlllMMKCS U MIMCbMEHHOTO OTYeTa 3a paboTy.
OTMeTKka «5»:
- paboTa BBINOJHEHA TIOJHOCTHIO U IPABUIILHO, CAETaHbI IPABUIIbHBIE HAOMIOIEHUS U BBIBO/IBI,

- OKCHCPUMCHT OCYLICCTBJICH IIO IJIaHY C YUCTOM TCXHUKU 0€30IMacHOCTH U IMpaBUJI pa60T]':;I C BCIICCTBAMH U O60py,Z[OBaHI/IeM;
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- TIPOSIBIIEHBl OPraHU3allMOHHO - TPYJOBBIE YMEHHS, MOJACPKHUBAIOTCS UYUCTOTa paboyero Mecra M MOpSAAOK (Ha CTOJIE, SKOHOMHO HCHOJIB3YIOTCS
pEaKTUBBI).

OTMmeTka «4» :

- pa60Ta BBIIIOJIHCHA IMMPAaBUJIbHO, CACJIAHBI ITPaBHUJIbHBIC Ha6JHOZI€HI/I$[ M BBIBOABI, HO IPHU 3TOM SKCIICPUMCHT HPOBCACH HE IMOJHOCTHIO HWJIM JOITYIIC HBI
HECYLIECTBEHHbIE OIINOKU B paboTe ¢ BElleCTBAMU U 000pYI0OBaHUEM.

OrTMmeTka «3»:

- pa60Ta BBIIIOJIHCHA HpaBI/IJ'II)HO HEC MCHECC UCM HaHOJ'IOBI/IHy NN nonymeHa CYHIGCTBeHHaSI OHII/I6Ka B X0/€ BKCHCpI/IMeHTa B 06”I)$ICH€HI/II/I, B O(bOpMJ'ICHI/II/I
a00OTBLI, B COONIOAEHHUH MPaBUII TEXHUKHA OE30ITaCHOCTH Ha pabOTe C BEIIECTBAMHU M 000PYIOBAaHUEM, KOTOPAsl UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTENS.
y4

OrTMeTKka «2»:

- JomymieHbl B¢ (W 0oJiee) CYIIECTBEHHBIE OIIMOKH B XOJIe: AKCIIEPUMEHTA, B OOBICHEHHH, B O(hOpMIICHUU pabOTHI, B COOIOICHUN TIPABWI TEXHUKHU
0€30MacHOCTH MPHU paboTe C BellecTBaMU U 000pyJ0BaHUEM, KOTOPbIE yUalllUicsa HE MOKET UCIIPABUTD JIaXKe 10 TPEOOBAHUIO YUUTEIS;

- paboTa He BBINOJHEHA, Y YYaIlerocsi OTCYTCTBYET 3KCIIEPUMEHTAIbHBIE YMEHHUSI.

3. Ouenka yMeHHil pemiaTh pacuyeTHble 3aJa4H.
OTmerka «5»:
- B JIOTHYECKOM PACCYKJICHHH U PEIICHUU HET OIHUOOK, 3a/laya pelieHa PalMOHAIbHBIM CIIOCO00M;
OrMmeTka «4»:

- B JIOTHYECKOM PACCYKJACHUUN U PCHICHUA HCT CYIICCTBCHHBIX OIJ_II/I60K, HO 3a/la4a pCUICHAa HEpalluOHAJIbHbIM CHOC060M, WK JOIMYIICHO HE Ooiee ABYX
HECYIICCTBCHHBIX OIINOOK.

OTMmeTka «3»:
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B JIOTUYCCKOM PACCYKJACHUHN HCT CYHICCTBCHHBIX OH_II/IGOK, HO JOoIynIicHa CyleCTBCHHAA OIIMOKa B MATEMAaTHYECKHUX pacucrax.

OTMeTKka «2»:

HMECTCA CYIICCTBCHHBIC OIIHUOKHU B JIOTHYECKOM PaACCYyKACHUN U B pCHICHUU.

- OTCYTCTBHC OTBCTA Ha 3aJaHHC.

4. OneHka nucCbMEHHbIX KOHTPOJIbHBIX paﬁoT.

OTMeTKa «5»:

OTBET IOJHBIN U HpaBI/IHBHLIfl, BO3MOXXHa HCCYIICCTBCHHAs omuoOKa.

OTMeTKka «4»:

OTBET HEMOJIHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIHNOOK.
OtmeTKa «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBHHY, AOIMYIIEHA OJIHA CYIECTBEHHAs OIIMOKA M IIPHU STOM JIBE-TPH HECYIIIECTBECHHBIE.
OTMmeTKa «2»:
- paboTa BBINOJIHEHA MEHbBIIIE YeM HAMOJOBUHY HJIM COAEPKUT HECKOJIBKO CYIIECTBEHHBIX OLTHOOK.
- paboTa He BBITIOJTHEHA.
[Ipu orieHKe BBIMOTHEHHS MMCbMEHHOM KOHTPOJIBHOM paboThl HEOOXOIMMO YUYUTHIBATh TPEOOBAHUS €AMHOTO Opdorpaduyeckoro pexxuma.

5. OueHka TecToBbIX padoT.
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TecThl, cocTosimie W3 MATH BOMPOCOB MOYXHO HCIOJB30BAaTh TMOCHE HM3Y4YeHHs Kaxjaoro marepuaina (ypoka). Tect u3z 10—I15 Bompocos
UCIOJIL3YeTCS ISl epruoandeckoro KoHTposi. Tect n3 20—30 BompocoB HEOOXOAMMO HCIIOIH30BATh ISl HTOTOBOTO KOHTPOJIS.

[Ipu orleHUBaHUM KCTIONIB3YETCS CIEMYIONIAs IIKaJIa: ISl TECTa U3 MSATH BOIIPOCOB

* HET OIMMOOK — OI[CHKA «5»;

* 0JIHA OIIHNOKA - OILIEHKA «4»;

* JIBE OIIMOKH — OLIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2».

Ins tecta u3 30 BOnpocoB:

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

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

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIEe 12 MpaBUJIbHBIX OTBETOB — OIICHKA «2).

6. Ouenka pedepara.

Pedepar orennBaeTcs Mo CiaeayronuM KPUTEPHUSIM:

* coOnroieHre TpeOOBaHUM K €ro 0(pOPMIICHHIO;

* HCOOXOIMMOCTD U JIOCTATOYHOCTD ISl PACKPBITHS TeMbl IPUBEIACHHONW B TEKCTE pedepara HHPOPMAIIUH;
* YMeHHE 00yJaroIerocsi CBO0OOIHO U3NlaraTb OCHOBHBIE UJIEH, OTPAXKEHHBIE B pedeparte;

* CIOCOOHOCTh 06yqa}omer005{ IOHATH CYTh 3a/1aBACMbIX YWICHAMU aTTECTAalMOHHON KOMHUCCHH BOIIPOCOB U C(bOpMy.]IHpOBaTB TOYHBIC OTBCTHI HA HUX.
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(I)OpMLI U CpeaAcCTBa KOHTPOJIHA

CrpykrypHblil amemeHT Paboueil nporpammel «@opmubl u cpedcmea KOHMPOJs» BKIIOYAET CUCTEMY KOHTPOJIMPYIOUIMX MaTepUalloB (KOHTPOJIbHBIE U
nabopaTopHbIe pabOTHI) ISl OLIEHKH OCBOCHUS IIKOJIBHUKAMU IIAHUPYEMOTO coJiepKaHus. TeKCThl KOHTPOJIBHBIX U MPAKTHUYECKUX pabOT MPHIIAraroTCs.
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	Метапредметные результаты освоения выпускниками средней (полной) школы курса химии:
	Использование оборудования центра «Точка роста» для реализации программы.

