


PaGouas nporpamma Kypca XuMHH JJI1
11 knacca
(1 yac B HeaeJ1r0, 35 yacoB; 0230BbIi YPOBEHbD)
[TosicHuTenbHas 3anucka

PaGouas nporpamMma 1o XuMuu AJjis 1 1xmaccoB cocTaBjeHa Ha OCHOBE:

denepanbHOro rocy1apcTBEHHOI0 00pa3oBaTeIbHOIO CTaHAApTa cpeaHero odmero oopasoBanus 1o xuMmuu(IIpukaz Munucrepcrsa oOpa3oBaHus 1
Hayku PO 0117.052012 Ne413).(C nzmeHneHussMu 1 onosHeHusiMA 0T 29 nexadps2014, 31 nexabps2015r, 29 utons 2017r)

[TpumepHoOii porpamMmbl cpeHero oo1Iero o0pa3oBaHus M0 XUMHH;
ABtopckoii mporpammsl o xumuu O.C. 'aGpuensHa.

[Tpuxaza MO u H P® ot 31.03.2014r. Ne253 «O06 yTBepkaeHNH PeiepaibHOTO NepedHsl y4eOHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO [P peau3aliu
UMEIOIIUX FOCYJapCTBEHHYIO aKKpeIuTaluio 00pa3oBaTe/IbHBIX IPOrpaMM OCHOBHOTO 0011ero, o0pa3oBanus» ¢ usmenenusmu ot 08.06.2015r. nmpuxa3z Ne
576, ot 21.04.2016r. npuka3 Ne 459;

VYuebnsrii mman MAOY mkonsi-uaTepHaTa Ne9y» Ha 2019-2020 yueOHsrii rog;
Kanennapusiii yueOHblii rpagux MAOY mkonsi-untepHata Ne9 na 2019-2020 yueOnslii rog;

JlaHHas nmporpaMma KOHKpPETU3HpYeT Coiep KaHue cTaHAapTa, NaéT paclpeieieHue yueOHbIX 4acoB 10 pa3/esiaM Kypca, IOCIeJ0BaTeIbHOCTh N3yUeHHS
TEM U Pa3JIeoB € YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKU Y4eOHOT0 MpoIiecca, BO3PACTHBIX 0COOEHHOCTEN 00yUaronXcs
00pa3oBaTeNbHOrO yupex1eHus . B mporpamme ornpenenén nepeueHb I€MOHCTPAIHiL, 1a00paTOpHBIX OMBITOB, IPAKTUYECKUX 3aHATUN U PAaCUETHBIX 3a/1a4.
[IporpamMma MonudunpoBaHa corjaacHo AeHCTBYyIOLEMY Oa3ucHOMY yueOHOMY IiaHy. KOHTpoIib 32 ypoBHEM 3HAHUH 00y4aroIMXCs MpeyCMaTpUBAET
MIPOBE/IEHUE CAMOCTOSTEIbHBIX, TPAKTHUYECKUX, KOHTPOJIBHBIX Pa0OT IO TEMaM.

ITporpamMma kypca xumun Jutst o0ydarormmxcs 11 kimaccoB o0meoopazoBarenbHbIx yapexaeauii (aBTop O.C. ['abpuensa) paccunTana Ha 35 4acoB u3
pacuera 1 gac B HEJEIIO.

Hcnoasdyemsbrii YMK:

Tabpuensn O. C. Xumus. 11 knacc. ba3oBbiil ypoBeHb: yueb. mist obmeodpaszoar. yupexaenuii/ O.C. ['abpuensH. — 3-e usn., crepeotutt. - M.: [Ipoda,
2016.



Tabpuensn O.C. Ilporpamma kypca xumuu st 8 — 11 kiraccoB o01eoopazoBaTenbHbIX yapexkaeHui, - M.: Ipoda, -2011 r.;

Xummus. 8-11 kmaccel: paboune nporpammbl 1o yaueonukam O.C. I"'abpuensna/ aBT.-coct. I'.1. Macnakosa, H.B. Cadponos. — Bonrorpan: «YUUTEJIby,
2016.-203 c;

KonctpykTop pabounx nporpamm. Xumus 8-11 kimaccel. Paboune nmporpammel o yueonukam O.C. [Nabpuensna: uznarensctso «YUUTEIIby, 2014 1.;
Hunaxtuueckuit marepuain. Xumus 10-11 knacesl. A.M.Panenkuit — Mocksa: IIpocsemenue, 2017

KonTponbHble u3MepurenbHble MaTepuaibl. Xumus 11 knace. — Mocksa: IIpocsemenue 2017

HEJA U 3AJAYHU YYEBHOI'O TIPEJIMETA
I'nagnvie yenu cpeonezo oouiezo oopazosanun:
(hopMHUpOBaHKE 1IEIOCTHOTO MPEICTABIICHUS O MUPE, OCHOBAHHOTO Ha TPHUOOPETEHHBIX 3HAHUIX, YMEHUSAX U CIIOCO0aX NIEATETbHOCTH;
MPUOOpPETEHUE OIBITa PA3HOOOPA3HOM AEITETFHOCTH, OIBITA MO3HAHUS M CAMOTIO3HAHHS;

MMOATOTOBKA K OCYIICCTBJIICHUIO OCO3HAHHOI'O BI:I60pa HHHHBHﬂyaﬂLHOﬁ O6pa3OBaTeHbH0ﬁ N HpO(l)CCCI/IOHaJ'IBHOI\/'I TPACKTOPUH.

Bbonbioil Bkiaa B JOCTHKEHHE TJIaBHBIX LIEJeH cpelHero oOuiero oopa3oBaHus BHOCUT U3yueHue Xumuu, KOTOpOe HPU3eano obecnevyumsp:
(hopMUpOBaHHE CUCTEMBI XUMUUYECKUX 3HAHUHM KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHON KapTHHBI MHUPA;

pa3BUTHE JUYHOCTH 00YYAIOIINXCS, UX HHTEIUIEKTYaJIbHOE M HDABCTBEHHOE COBEPILICHCTBOBAHKE, (POPMHUPOBAHNE Y HUX TYMAHUCTHUECKUX OTHOLICHUN U
HKOJIOTUYECKH 11e71eCO00PAa3HOro MOBEAEHUS B ObITY U TPYIOBOM €ATEIBHOCTH;

BBIPA0OTKY y 00YJarOIIMXCsl TOHUMaHUsl 0OIIECTBEHHON MOTPEOHOCTH B PA3BUTUU XMMHH, a TaKKe (POPMHUPOBAHKE Y HUX OTHOIICHUS K XUMHH KaK
BO3MOKHOHM 00J1acTH OyayIel MpakTUIeCKOn IesTeIbHOCTH;

(dhopmMupoBaHHEe YMEHUM 0€3011aCHOT0 00paIleHus ¢ BEIIECTBAMHU, UCIIOIB3YEMbIMHU B TTIOBCEAHEBHOM KU3HU.

I/I3yuenue xumuu 6 cmapmeﬁ wKoJie Ha 6a3080Mm YPOB8HE HAnpaejieéHo Ha oocmudiceHue cuedylomux ueﬂeﬁ:



OCBOEHHE CUCTEMBI 3HAHHUI O q)yH[[aMeHTaHbHBIX 3aKOHax, TCOpHUIX, (baKTaX XUMHHN HGOGXO[[I/IMBIX JJIA IOHUMAaHUs HayllHOfI KapTUHBI MUpa,

OBJIAICHUEC YMECHUSAMH XapaKTCPHU30BaTh BCIICCTBA, MAaTCPpHAJIbl U XUMHUYCCKHUEC PCAKIINU, BBIIIOJIHATH ﬂa6opaToprle OKCIICPUMCHTEI, ITPOU3BOANTH
PaCUYCThI 10 XUMHUYCCKUM q)OpMy.]IaM " YpaBHCHHUAM; OCYHICCTBJIATH ITIOHUCK XHUMHUYCCKOH I/IH(bOpMaL[I/II/I " OICHUBATL €€ NOCTOBCPHOCTL, OPUCHTHUPOBATLCA
" IpYMHUMAaTh PCIICHHUS B HpO6H€MHBIX CUTyalusX,

PAa3BUTHE ITO3HABATCIbHBIX HHTEPECOB, HHTCINICKTYAJIbHBIX U TBOPUYCCKUX CII0COOHOCTEH B Imponecce CaMOCTOATEIIBHOI'O HpI/IO6peTeHI/IH XUMHWYCCKHUX
3HAHUI C UCIIOJIb30BaHUEM PA3JINIHBIX UCTOYHUKOB I/IH(I)OpMaL[I/II/I, B IIPpOLECCC N3YUCHUA XUMHYCCKOMN HAayKHU 1 €€ BKJIaJla B TEXHHUYSCKHUI nporpecc
OUBUJIM3AalUH, CJIOKHBIX U IIPOTHBOPCUYHBLIX HYTeﬁ Pa3BUTHA H,Z[Cﬁ, TGOpI/Iﬁ n KOHI_IGHI_[I/Iﬁ COBpeMCHHOﬁ XHUMHU,

BOCIIUTAHUEC Y6G)KI[€HHOCTI/I B TOM, YTO XUMHUA — MOHIHI)II71 HHCTPYMCHT BOBHCﬁCTBHﬂ Ha OKPYXaromyr Cpcay, 1 4yBCTBO OTBETCTBCHHOCTHU 3a
MPUMEHEHHE TIOJYYCHHBIX 3HAHUN ¥ YMEHUH MO3UTHBHOMN POJIM XUMHH B )KH3HH COBPEMEHHOT'O OOIIECTBA, HEOOXOIUMOCTH XUMHUYECKH TPaMOTHOTO
OTHOIIICHHSI K CBOEMY 3/I0POBBIO U OKPYXKAIOILEH cpeie;

NMPUMEHEHUE TTOJTYUCHHBIX 3HAaHUN U YMGHI/Iﬁ JJIA 0€e30MacHOro UCHOIb30BaHM BCIICCTB U MaTCpUajioB B 6I>ITy, CEIBCKOM XO3IHCTBE M Ha IMPOU3BOACTBC,
peLIeHUs MPAKTUYECKUX 33/1a4 B TIOBCETHEBHOM )KU3HU, MIPEAYIPESKACHUS IBJICHUI, HAHOCAIIMX BPE] 3/I0POBbIO YeIOBEeKa U OKpYKaloIei cpere,
MIPOBE/ICHUE HCCIIEI0BATENBCKUX paboT, CO3HATENBHOTO BEIOOpa mpodeccuil, CBA3aHHONW ¢ XUMHEH.

3aoauu uzyuenun xumuu ¢ cmapuieit wiKoe:

* Chopmuposams y 00y4aromuxcsi 3HaHUSI OCHOB XMMUYECKOM HAyKH: BaXKHEUIIUX (PAKTOPOB, MOHITUN, XMMUYECKUX 3aKOHOB U TEOPH, A3bIKa HAYKH,
JOCTYIHBIX 00001IEHNI MUPOBO33PEHUYECKOT0 XapaKkTepa.

* Pazeumo YMCHUA Ha6J'IIOI[aTI:> 1 OOBSICHATh XHUMHUYCCKHE SABJICHUS, IPOUCXOAAIINEC B IIPUPOIC, J'Ia60paTOpI/II/I, B IIOBCEIHEBHOM KU3HMU.

» Cdhopmuposams cielialIbHBIX YMEHUI: 00paIaThCsi ¢ BEIMIECTBAMH, BBIMTOIHATH HECJIOKHBIE IKCIIEPUMEHTHI, COOTIOIasi TPaBUiIa TEXHUKHU
0€30MacHOCTH; TPAMOTHO MIPUMEHSTh XUMHUYECKHE 3HAHUS B OOILIIEHUH C TIPUPOJION U B MMOBCEIHEBHOMN KHU3HHU.

* Packpbimp ryMaHUCTHUECKYIO HAIIPABIEHHOCTh XMMHH, €€ BO3PACTAIOLIEH PO B PEILIEHUH TJIaBHBIX MPOOJIeM, CTOSIINX Mepe YeI0BEYECTBOM, U
BKJIa/Ia B HAYYHYIO KapTUHY MHpa.

* Pazeump TMYHOCTH O0OYYAIOIIMXCSI: UX UHTEIUIEKTYaIbHOE M HDAaBCTBEHHOE COBEPILIEHCTBOBAaHMUE, CHOPMHUPOBATH Y HUX T'YMAaHUCTUYECKHE OTHOILICHHS U
9KOJIOTUYECKH 11e71eCO00PA3HOro MOBEACHUE B OBITY U B IPOLIECCE TPYAOBOM AEATEIBHOCTH.

* Cpopmuposams y 00y4arOImuXcsi KOMMYHUKATHBHOUN M BaJICOJIOTUYECKOM KOMITETEHTHOCTEH;



* Bocnumama OTBETCTBEHHOE OTHOIICHUE K IPUPOJIE, OEPEeKHOE OTHOIIEHUE K yUeOHOMY 000pYy/I0BaHHUIO, YMEHUE JKUTh B KOJUIEKTHUBE (00IIaThCs U
COTPYJIHHUYATh) Uepe3 yueOHbIN MaTepual KaxkI0oro ypoka.

JIMYHOCTHBIE, METAIIPE/IMETHBIE U ITPE/IMETHBIE PE3YJIbTATbI
OCBOEHUSA COAEPKAHUSA KYPCA 11 KIIACCA
Pezynomamul uzyuenus npeomema:

I[ef[TCHLHOCTB YUUTCIIA B O6y‘{eHI/II/I XHUMHUHU B cpeﬂHeﬁ (HOHHOﬁ) IIKOJIC JOJI?KHa OBITH HaIrrpaBJCHAa Ha JOCTHUIKCHUC O6y‘IaIOH_[I/IMI/IC$I
CICOYIOWHUX JIUUHOCHIHBIX DE3Y1bmamos.

— 8 YEeHHOCMHO-OPUEHMAYUOHHOU chepe — OCco3HaHue POCCUICKON IpaKTaHCKOW UACHTUIHOCTH, ITATPUOTHU3MA, YyBCTBA
TOPJIOCTH 32 POCCUUCKYIO XUMHUYECKYIO HAYKY;

— 8 mpyoosol chepe — 20mMoBHOCHb K OCOZHAHHOMY BBIOOPY JajbHEHIIIeH 00pa30BaTeIbHOW TPACKTOPUU WITH TPYTOBOM
NesITeNIbHOCTH;

— 8 NO3HABAMENLHOU (KOCHUMUBHOU, UHMELNEKMYAIbHOU) cdhepe —yMeHue yIPABIISITh CBOSH MO3HABATEILHOMN 1€ TEIIHOCTHIO,
20MOBHOCMb U CNOCOOHOCMb K 00PAa30BaHUIO, B TOM YHMCJIE CAaMOOOPa30BaHUIO, HA MPOTSHKEHUN BCEH )KU3HU; CO3HATEIIBHOE
OTHOIIICHHUE K HETIPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHON MPodeCCHOHATTLHON U OOIIECTBEHHOM JICSITEIbHOCTH;

— 6 cghepe cbepedrcenus 300p08b—mHnNpUHAMUE U peau3ayus IEHHOCTEN 310pOoBOro u 6e30macHoro oopasa Xu3HH, Henpusmue
BPEIHBIX IPUBBIUEK (KYypEeHUsI, yITOTPEOICHUS aJTKOTOJIsI, HAPKOTUKOB) HA OCHOBE 3HAHHUI O CBOMCTBAX HAPKOJIOTHUECKUX U
HapKOTHYECKHUX BEIIECTB.

MeTanpeMeTHbIe Pe3yJbTaThl 0CBOEHHSI BLITYCKHUKAMHE cpeHei (MOJIHOi) IKOJIBI Kypca XHMHH:

—  UCnonvb306anue YMEHHUI M HaBBIKOB Pa3IMYHBIX BUIOB MO3HABATEIBHOMN JIEATEILHOCTH, IPUMEHECHHE OCHOBHBIX METO/IOB
MO3HaHUs (CUCTEMHO-UH(OPMAITMOHHBIN aHaIN3, HAOII0ASHUEe, U3MEPEHHUE, TTPOBE/ICHUE DKCIIEPUMEHTA, MOJASIUPOBAHHUE,
HCCIIeI0BaTEIbCKasl JICATSIBHOCTB) JIJIS H3YYSHHUS Pa3IMYHBIX CTOPOH OKPYIKAIOIIEH JeHCTBUTEIBHOCTH;

— e1a0eHue OCHOBHBIMH WHTEIUICKTYaIbHBIMH OIlepalusMu: (GOPMYITUPOBKA TUIIOTE3bI, aHAJIM3 U CUHTE3, CPAaBHCHUE U
cucreMarmui3anusi, O606HICHI/Ie W KOHKpETHU3alus, BEIABJIICHUC IPUYHNHHO- CJICACTBCHHBIX CBsI3€H U IIOUCK aHaJIOT' OB,

— no3Hanue 0OBEKTOB OKPYIKAIOIIEr0 MUpa OT OOIIEeTO Yepe3 0COOEHHOE K SIMHUYHOMY;

— YMeHue TeHEepUPOBaTh UICH U ONPEACISATh CPECTBA, HCOOXOAMMBIC TSI MX pealnu3alliu;

— YMmeHue OnpeaAcisaATb UCJIU U 3ada4n ACATCIbHOCTH, BBI6I/IpaTIJ Cp€AacTBa pcajin3dalu 1CJin U IIPUMCHATH UX HA MPAKTHUKC;



—  UCNONb3068aHUEe PABTUIHBIX UCTOYHUKOB JIJISI MOTYYCHUSI XUMUUECKOW WH(POpMaITNK, TIOHUMaHUE 3aBUCUMOCTH COACPIKaHUS U
(opmbl ipescTaBienuss ”HGOPMALIMU OT LieJeil KOMMYHHUKAIIMU U1 aJipecaTa;

— YMeHue MPOIYKTUBHO OOIIATHCS U B3aUMOJCHCTBOBATH B MIPOIIECCE COBMECTHOM JIESATEIIHHOCTH, YIYUTHIBATH MO3UIIUH JPYTHUX
YYaCTHUKOB JESITEeIbHOCTH, 9 (HEKTUBHO pa3peniaTb KOH(GIUKTHI;

— 20MOBHOCMBUCTIOCOOHOCTHKCAMOCTOSITEIIbHOMMH(OPMAIITMOHHO-TI03HABATEIILHOMN AESITEIbHOCTH, BKIIIOYast YMECHUE
OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX UH(POPMAIINH, KPUTHUUYECKH OLIEHUBATh U UHTEPIIPETUPOBATH HH(POPMAIIUIO, TTOTyHaeMYIO
U3 PA3JIMYHBIX HCTOYHUKOB;

— YMeHue UCTOJIb30BaTh CPEACTBA UH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TexHonorui (nanee — MKT) B pemienuu
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTraHU3AIIMOHHBIX 3371a9 C COOJIFOICHUEM TPEOOBAHUH SIPTOHOMHUKH, TEXHUKH OC€30MaCHOCTH,
TUTHUEHBI, pECYpCOCOEpPEKEHUSI, MPABOBBIX U STUUECKUX HOPM, HOPM HH(POpPMAIIMOHHOMN 06€30I1aCHOCTH;

— @naodeHnue SI3BIKOBBIMHU CPEJACTBAMH, B TOM YHUCJIIE U SI3bIKOM XUMHUH—YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOUYKY
3peHUsl, UCMOIb30BaTh aJICKBATHBIC SI3LIKOBBIC CPEJICTBA, B TOM YHCJIE€ ¢ CUMBOJIbHBIC (XUMHUYECKHUE 3HAKU, (DOPMYJIBI U YPAaBHEHUS).

Ilpeomemnvimu pe3yibmamamu U3yueHus: XMMUHM Ha 6a30BOM yPOBHE Ha CTYIEHH CPEAHEro (MOJHOT0) 00IIero 00pa3oBaHUs SBISIIOTCS:

1) B mo3HaBaTeJbHOI cdepe:

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

— YMeHue ONUCHIBATH JICMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO MPOBEAECHHBIE DKCIIEPUMEHTHI, UCIIOJIb3Ys JJIsI ’TOIO €CTECTBEHHBIN
(pycckuit, poJIHOI) A3BIK U SI3BIK XUMUU;

— YMeHue KIacCu(PUIMpoBaTh XUMHUYECKUE JI€MEHTBI, IIPOCTHIE U CIOKHbBIE BEIIECTBA, B TOM YHUCJI€ U OPTraHUYECKHUE COEIMHEHMUS,
XUMHUYECKUE PEAKIUU I10 Pa3HbIM OCHOBAHUSIM;

— YMeHue XapakTepru30BaTh NU3YUYECHHBIE KJIACCHI HEOPIaHUYECKUX U OPTraHUYECKUX COCTUHEHNN, XUMHUYECKUE PEaKIINH;

— 20MO6HOCMb TIPOBOJUTHh XUMHYECKHUI SKCIEPUMEHT, HAOJII01aTh 3a €ro NpoTeKaHueM, (GUKCUPOBATh
PE3YIIBTATBICAMOCTOSTEIBHOTOUAEMOHCTPUPYEMOT O9KCIIEPUMEHTAN1EIIATHBBIBO/IbI;

— ymenue POopMyJIMPOBATh XUMHUYECKHE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAJIOTUH CO
CBOMCTBAMM M3YyUYE€HHBIX;

—  NOUCK UCTOYHHUKOB XUMHUUYECKON MH(POpPMAIINH, ITOJIydeHHEe HE0OX0AUMOH HH(pOpMaIlNK, €€ aHaINu3, U3rOTOBJICHUE
XUMHYECKOr0 NHPOPMAIITMOHHOIO MPOJYKTa U €ro Npe3eHTalus;

—enadenue 00sa3aTeIbHBIMUA CIPAaBOYHBIMU MaTepuanamu: [lepuoandeckoit cucteMon xuMudeckux ajaeMeHToB J.M.Menneneena,
TaONHUIIEH paCTBOPUMOCTH, IIECKTPOXUMHUISCKUM PSAOM HATPSHKEHUN METAJLIOB, PSIJIOM 3JIEKTPOOTPHUIIATETBHOCTH — JJIs
XapaKTEePUCTUKU CTPOCHHS, COCTABa U CBOMCTB aTOMOB 3JIEMEHTOB XUMHYECKHUX deMeHTOB [-IV nepnoioB u 00pa3oBaHHBIX UMHU
OPOCTBIX U CIIOKHBIX BEIIECTB;



— ycmanoeieHue 3aBUCUMOCTH CBOMCTB U MPHUMEHEHUS BaXKHEHIIINX OPTaHUUYECKUX COeIUHEHUIN OT UX XMMHUUYECKOTO CTPOCHUS, B
TOM 4YMCJIE€ U OOYCIIOBICEHHBIX XapaKTEpPOM 3TOr0 CTPOCHUs (MpeeIbHbIM WX HENPEAeIbHbIM) U HATU4YUEM (PYHKIHMOHAJIbHBIX TPYIII;

—  MoOenuposanue MOJEKYJl BAXKHEUIITNX HEOPTaHUYECKUX U OPTaHUYECKHX BEIIECTB;

— NOHUMAHUEe XUMUYECKOW KapTHHBI MUpPa KaK HEOThEMJIEMOM YaCTH IIEJIOCTHON HAYYHOW KapTUHBI MHPA;

2) B IIEHHOCTHO-OPHUEHTAIIMOHHOW cepe — aHaIU3 U OLICHKA MTOCICACTBUHN JIJIsI OKPYIKAIOIICH CpeJibl OBITOBOU U
MMPOU3BOJICTBEHHOM JICSITEIILHOCTH YEJI0OBEKA, CBSI3aHHOM C MPOU3BOJICTBOM H ITEpepabOTKON BaKHEHUIIINX XUMHUYECKHUX MPOIYKTOB;

3) B TpyAOBOH chepe — nposedenue XUMAIECKOTO IKCIIEPUMEHTA;, pa36umue HaBbIKOB Y4eOHOM, IPOESKTHO-
HCCIIeI0BATEIIbCKOM, TBOPYCCKONICSITSIIbHOCTUIIPUBBITIOJIHEHUUUHIUBU Y aJIbHOT'O TIPOCKTA M0 XUMHU;

4) B cdepe 3m0poBOro od6pasza KU3HU — coO00eHue TIPABUIT 0€30MacHOTO OOpaIeHUS ¢ BEIIIECTBAMH, MaTepHUaIaMu U
XUMHAYECKUMU MPOIIECCaAMU; OKa3aHUE MEPBOI MMOMOIIH ITPU OTPABJICHUSX, OKOTaX U JIPYTHUX TPaBMaXx, CBSI3aHHBIX C BEIISCTBAMH U
J1a60paTOPHBIM 00OPYTOBAHUEM.

Conep:xkaHue NporpamMMbl y4e0HOT0 Kypca



3a ocHOBY B3sTa IporpamMma Kypca xumun st X— XI kiraccoB 001eoopazoBaTebHBIX yapexkaeHuit (0azoBsiii yposens) O.C. ['abpuensna u Crangapt
cpenHero o01ero oopa3oBaHus MO0 XUMUU (0a30BBI YPOBEHB ).

Tema 1. Ctpoenne atoma u nepuoandeckuii 3axon JI. . Menaesieea (3 yaca)

OcHOBHBIE CBeJIEHHS 0 CTPOEHHH aTOMAa. S11po: MPOTOHBI ¥ HEUTPOHBI. M30TONBI. DIIeKTPOHBI. DIIEKTPOHHAst 000JI09Ka. DHEPreTUYeCKUN YPOBEHb.
Oco6eHHOCTH CTPOEHUS IEKTPOHHBIX 000J04YEK aTOMOB 3JIEMEHTOB 4-r0 U 5-T0 neproAoB nepuoauueckoit cucremsl 1. M. Menneneepa (mepexoaHbIx
sneMeHToB). [TonsTHe 06 opOUTANISIX. S- U p-OpOUTaANIN. DIIEKTPOHHBIE KOH(UTYPAIIUN AaTOMOB XUMHYECKUX JIEMEHTOB.

Iepuoanyeckuii 3axon /.. MeHaesieeBa B cBeTe Y4eHHS O CTPOCHHH ATOMA.

Otkpeitue J. Y. MenneneeBsIM IepuoIudeckoro 3akona. [lepuonndeckas cucrema xumMuaeckux aeMenToB Jl. Y. MenaeneeBa - rpadudeckoe
0TOOpaKeHHE NePUOINIECKOro 3aKkoHa. PU3NYeCKUil CMBICI IOPSIIKOBOTO HOMEpa JIEMEHTa, HOMEpa IepruoJja U HoMepa Ipymibl. BaleHTHbIE 371€KTPOHBI.
[IprurHbBI U3MEHEHHS CBOMCTB 3JIEMEHTOB B [1€PHOJaX U IPyMNIax (TJIaBHBIX MOATPYIIAX).

ITonoxxeHne Bonopoaa B IEPUOANYECKON cUCTEME. 3HAUEHUE TIEPUOAUYECKOT0 3aKOHA U IEPUOJUYECKON CUCTEMbl XUMHUYECKUX 31eMeHToB Jl. U.
MenpeneeBa s pa3BUTHS HAYKU U IOHUMAaHUS XMMUYECKON KapTUHBI MUpa.

JemoncTpanuu. Pazmmansie GopMbI MEPHOAMYECKON CHCTEMBI XUMUYecKuX dneMeHToB JI. 1. Menneneesa.

JlabopaTopHublii onbIT. 1. KoHCTpYyHpoBaHue NeproInYECKON TaOIUIIBI DJIEMEHTOB C UCIIOIh30BAHUEM KapTOYEK.
Tema 2. Ctpoenue BemecrBa (13 yacoB)

Honnas xumuyeckas cBsi3b. Katnons! u annonsl. Knaccugukanus nonos. Monnsle kpucraminyeckue pererki. CBocTBa BEMIECTB C 3TUM THIIOM
KPUCTAJTINYECKHUX PELIETOK.

KoBasienTHasi xuMnueckas cBfi3b. JJIEKTPOOTPUIIATENbHOCTD. [loisipHast 1 HemousgspHas KoBaJIeHTHbIE cBA3H. [{unons. [1onsipHOCTH CBSI3U U MOISIPHOCTD
MoJieKyJbl. OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBsI3U. MOJIEKyIsIpHbIE U ATOMHbIE KPUCTAJUINYECKUE PELIETKH.
CaoiicTBa BEIIECTB ¢ ITUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

Merajanyeckass XuMmuueckas cBsizb. OCOOEHHOCTH CTPOEHHS aTOMOB METAJJIOB. MeTalinueckas XMMU4ecKasi CBsI3b M METALITMUECKast
KpUCTaJUIM4ecKas pemerka. CBONCTBA BEIIECTB C 3TUM THUIIOM CBS3H.

Bonopoanasi xumu4eckasi ¢Bsi3b. MeXxMoNIEKyIIsIpHasl U BHYTPUMOJIEKYIISIpHAs: BOAOPOJHAs CBSA3b. 3HAUEHUE BOJOPOJAHOM CBSI3U Ul OpraHu3aluu
CTPYKTYp OHOIIOIMMEPOB.

IMoaumepsl. IlnacTMacchl: TEPMOIIIACTHI U PEAKTOIIIACTBI, X MPEJCTaBUTENN U TpUMEHEeHHe. BookHa: mpupoHbIe (pacTUTEIbHBIE U KUBOTHBIE) U
XUMHUYECKHE (MCKYCCTBEHHBIE U CUHTETHUECKHE), X IPEICTABUTENN U IPUMEHEHUE.

I'a3000pa3Hoe cocTosiHMe BemecTBa. Tpy arperaTHbIX COCTOSAHUS BObl. OCOOEHHOCTH CTpOEHHs ra30B. MOISpHBINA 00beM ra3000pa3HbIX BEIECTB.
[Tpumepsl ra3000pa3HBIX TPUPOAHBIX CMECEH: BO3IyX, MPUPOIHBIN Ta3. 3arps3Henrne atMocdeps! (KHUCIOTHBIC IO, TApHUKOBBIN d(pdekT) n 6oprda ¢
HuM. [IpencraBurenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPOA, YITIEKUCIIbIN ra3, aMMuak, 3TuiieH. Mx nonyuenue, coOMpaHue U pacrio3HaBaHuUe.



Kuakoe cocrosinue BemectBa. Bona. [Torpednenne Boibl B OBITY M Ha IPOU3BOACTBE. JKECTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHeHUsl. MuHepaibHbIe
BO/JIbl, UX UCIOJIb30BAHUE B CTOJIOBBIX U JICUEOHBIX LIEIIAX.

JKuzkue KpucTaibl M UX IPUMEHEHUE.

TBepnoe cocrosinne BemecTBa. AMop¢HbIE TBEpPAbIE BELIECTBA B IPUPOE U B JKU3HU UEJIOBEKA, UX 3HaYCHUE U TpuMeHeHune. Kpucrannueckoe
CTPOCHHE BEILECTBA.

JucnepcHble cuctemsl. [lonsaTue o nucnepcHsix cucremax. JlucnepcHas ¢asza u nucnepcuonHas cpena. Kinaccudukanus aucnepcHbX CUCTEM B
3aBHCUMOCTH OT arperaTHoro COCTOSIHUS AUCHIEPCHON Cpebl U AUCTIepcuOoHHOM (a3bl. ['pyboaucnepcHbie CUCTEMBI: SMYIbCHH, CYCIICH3UHU, a3PO30JIH.
ToHKOAMCIIEPCHBIE CUCTEMBI: T€IU U 30JIH.

Cocras BemecTBa U cMecel. BemecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTAaBA BELLIECTB.
[TonsTHE «10JI1» U €€ Pa3HOBUAHOCTHU: MaccoBas (10J1s1 3JIEMEHTOB B COEIUHEHUH, J10JI1 KOMIIOHEHTA B CMECH - JI0JIsl IPUMECEH, J10J11 paCTBOPEHHOIO
BEIIIECTBA B pacTBOpe) U 00beMHas. [0 BbIX0Ja MPOJYKTa pEaKUi OT TEOPETUYECKH BO3ZMOKHOTO.

JdeMoncTpanun. Mojens KpUCTAIUIMUECKOM pelieTKH Xaopuaa HaTpusa. O0pasiibl MUHEPAJIOB ¢ HOHHOM KpUCTANIMYECKON PEIeTKOM: KaJbluTa, rajinTa.
Mogenu KpUCTAIMUECKUX PELIETOK «CYXOro JibJa» (UM 1oja), anMasa, rpadura (uiau kBapua). Moaens Monekyisl JIHK. O6pa3isl miactmace
(penomodopmanbaeruIHbie, MOINYPETaH, MONIUITHIICH, TOTUIIPOITIICH, IOJIMBUHIIIXJIOPU) U U3enus U3 HuX. OOpasibl BOJIOKOH (II€PCTh, IIEK,
alieTaTHOE BOJIOKHO, KaIllpOH, JJaBCaH, HEWJIOH) U u3Aenus U3 Hux. O0pasipl HeOpraHn4ecKuxX MOJIMMEpPOB (cepa IIacTHUecKasi, KBapll, OKCU /] ATFOMUHMS,
MIPUPO/IHBIE ATTFOMOCHIIMKATHI). MoJ1enb MOJISIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSIHUS BOAbl. OOpa3Libl HAKUIY B YallHUKE U TpyOax
LEHTPaJILHOTO OTOMIeHHs. JKeCTKOCTh BO/IbI U CLIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha xuakux kpucramiax. OOpasibl pa3IMyHbIX JUCTIEPCHBIX CHCTEM:
AMYIIbCHH, CYCTIEH3HH, a3po30iiei, reneit u 3omei. Koarymsmusa. Cunepesuc. dddext Tungans.

JlabopaTopHsle onbIThI. 2. OnpeneneHue TUIa KPUCTAIUIMUECKON PELIETKH BEIIECTBA U ONMCAHUE €ro CBOMCTB. 3. O3HAaKOMIIEHUE C KOJUIEKIUEN
MIOJINMEPOB: MJIACTMACC U BOJIOKOH U M3JIeNHsl U3 HUX. 4. VcribITaHNe BOJbI HA )KECTKOCTh. Y CTPAaHEHHE KECTKOCTHU BOIbI. 5. O3HaKOMIIEHUE C
MUHEPATBbHBIMU BoAaMHu. 6. O3HaAKOMJIEHUE C JUCTIEPCHBIMU CUCTEMaMH.

IIpakTnueckas padora Nel. [Tonydyenue, coOupanue U pacro3HaBaHUE Ta30B.
Cmapmosas ouaznocmuueckasn paboma.

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

Peakuum, nayume 6e3 3MEeHEHHs] COCTABA BellleCTB. AJUIOTPONUS U aNIOTPONHbIE BUAOU3MEHEHU. [[puunHbl aimoTponuu Ha mpuMepe MoAU(pUKanuit
KHCII0poaa, yriepoaa u gocdopa. O30H, ero Onosoruueckast poib. M3oMepbl 1 H30MepHsL.

Peaxnuu, maymue ¢ M3MeHeHHe cOCTaBa BelecTBa. Peakiiuu coeinHeHus, pa3oKeH s, 3aMeIleHUs] 1 0OMeHa B HEOPraHMYECKOW U OpraHN4ecKou
xuMuu. Peakuuu 3x30- ¥ sHA0TEpMUUecKue. TemmoBoi 3pPeKT XMMUYECKON peakiiui U TepPMOXUMHUYECKHE YpaBHEHH. Peakiiuy ropeHus, KaKk 4acTHbIHI



CIy4ai 3K30TepMUYECKHUX

peaKkuid.

CxopocTh XMHMHYECKO# peaKknuu. 3aBUCUMOCTb CKOPOCTH XMMHUECKOHN peakliiy OT MIPUPOAbI pEarupyroIIyX BEIIECTB, KOHIEHTPALMHU, TEMIIEPATyphI,
IUIOLIAIA TOBEPXHOCTU CONTPUKOCHOBEHUS U KaTanu3aropa. Peakuun romo- u rereporenssle. llonarue o karanuse u katanusaropax. DepmMeHTsI Kak
OMOJIOTHYECKHE KaTaTu3aTOPbl, 0COOCHHOCTU MX (PYHKIIMOHUPOBAHUSI.

Ob6parumocTh XuMHYecKHX peakumii. HeoOpatuMele u o6paTrMble xumMuyeckue peakuuu. CocTosiHIe XUMUYECKOT0 PaBHOBECHS 11 00paTUMBIX
XUMHAYEeCKHX peakiuii. CriocoObl cMeIIeHus] XMMUYECKOT0 PAaBHOBECHSI Ha IIpUMeEpe CUHTEe3a aMMuaka. [loHsTHe 00 OCHOBHBIX HAyYHBIX MPUHITUIIAX
IIPOM3BOJICTBA HA IPUMEPE CUHTE3a AMMMAKa MJIM CEPHOM KUCIIOTHI.

Posib Boabl B xuMHnueckoii peakuuu. Mctuaabe pacTBOpEL. PacTBOPHUMOCTD 1 KiIaccH(UKAIMs BEIIECTB IO ATOMY IPU3HAKY: paCTBOPUMEIE,
MaJIopacTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

DAEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOJIUTHYECKas qucconuanus. KucioTel, OCHOBaHUS U COJIM C TOYKU 3PEHUSI TEOPUH JIEKTPOIUTUYECKON
JUCCOLMALUH.

XUMHUYECKUE CBOMCTBA BOJbI; B3aUMOJEHCTBHE ¢ METAJlIIaMH, OCHOBHBIMH M KHCIIOTHBIMU OKCHJIaMH, Pa3JI0’KEHUE U 00pa30BaHNEe KPUCTALNIOTUPATOB.
Peakuuu runpatanyuy B OpraHM4ecKoi XUMHUU.

I'uaposnu3 oprannyeckux U Heopranuveckux coequHenmii. Heoopatumsliii rusponuns. O0paTumblii THAPOAN3 coieil. [ uapoan3 opraHuuecKkux coeqMHEHUN
U €70 MPAKTUYECKOE 3HAUECHUE IS TIOJyYEHUS THAPOJIM3HOTO CIIUPTA U MblIa. bruosornyeckas posib THApPOIIN3a B MJIACTUYECKOM M SHEPreTUYECKOM
oOMeHe BEIIEeCTB U YJHEPTHH B KIIETKE.

OKHCINTeIbHO—BOCCTAHOBUTEIbHBIE peakumuu. CteneHb okucineHus. OnpeieneHne cTeneHn oKucieHus mno gopmyne coenunenus. [lonstue 06
OKHUCJINTEIBHO-BOCCTAHOBUTENIBHBIX peakiusaxX. OKUCIEHNE U BOCCTAHOBIIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIID.

DJIEKTPOJIM3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIN Mpoliecc. DNEKTPOJIN3 pacIulaBOB U PACTBOPOB Ha MPUMEPE XJIOpHIa HATPUS.
[IpakTHueckoe NpUMEHEHHUE IIEKTPOIN3a. IINEKTPOIUTUYECKOE MTOJITyUEHUE ATFOMUHUS.

demonctpauuu. [IpeBpamenne kpacHoro gocdopa B 6enpiit. O30HaTop. Moaenu Mosekyn H-OyTaHa U 1300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
IIPUPO/IBI BEIIECTB HA IIPUMEPE B3aUMOJIEHCTBUS PACTBOPOB PA3JIMYHBIX KUCIOT OJUHAKOBOW KOHLEHTPALUN C OJMHAKOBBIMU I'PaHyJIaMH IUHKA U
B3aMMO/JICHCTBUS OJJUHAKOBBIX KyCOUKOB Pa3HbIX METAJIJIOB (MarHusl, LIMHKA, KeJie3a) C COSIHON KHUCaoToi. B3aumoneiicTBue pacTBOPOB CEPHON KUCTIOTHI
C pacTBOpaMu THOCYNb(aTa HATPHUs Pa3IMYHON KOHIEHTPAIMK U TeMIepaTypbl. MoJens Kumsiero cios. PaznoxeHne nepokcuaa BOI0po/ia ¢ MOMOIIBIO
karanu3aropa (okcuaa mapranua (IV)) u katanassl celporo Msica u cbiporo kaprodens. Ilpumepsl HeoOpaTUMBIX peakui, UIYIUX ¢ 00pa3oBaHUEM
ocajika, ra3a Wwin Bojbl. Bzanmoneiictsue nutus u HaTpus ¢ Boaoi. [lomyuenne okcuna gocdopa (V) u pacTBopeHHEe €ro B BOJIE; UCIBITAHHE MOTYYEHHOTO
pactBopa JakmycoM. O0pa3iisl KpucTaIoruaApaToB. McnplTaHne pacTBOPOB AJIEKTPOJIMTOB M HEAIEKTPOIUTOB Ha MPEAMET AUCCOLUAINH. 3aBUCUMOCTD
CTETEeHH 3JIEKTPOIUTUYECKON TUCCOLMAIIMY YKCYCHOM KUCIIOTHI OT pa3baBieHus pactBopa. [ uaponus kapouna xanpuus. ['unponus kapoboHaToB
MIEJIOYHBIX META/UIOB U HUTpaToB ITuHKa uiu cBuHIa (II). [Tonyuenune meina. [Ipocrelinme oKUCIUTEIHPHO-BOCCTAHOBUTEIIBHBIE PEAKITNN; B3aUMOJICHCTBIE
IIUHKA C COJISTHOM KUCIIOTOM U kese3a ¢ pacTBopoM cyibdara menu (II). Moaens anexkrponuzepa. Moaenb 37eKTPOTU3HON BaHHBI 1Tl TOJTyYSHHS
AIFOMHUHMUSL.

JlaGopaTopHble onbITHI. 7. Peakiius 3aMenieHus Me/In jKeJIe30M B pacTBOpPE MEAHOTO Kyropoca. 8. Peakuuu, uaymie ¢ oOpazoBaHHEM 0CafiKa, ra3a U
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Bozbl. 9. [lonydeHne KUCIOpoaa pa3iokeHHEM MePOKCHIa BOAOPOIa ¢ oMoIIsio okcuaa mapranna (IV) u katanassel ceiporo kaprodens. 10. [Tonydenne
BOJIOPO/Ia B3aUMO/ICHCTBUEM KHCIIOTHI C IIMHKOM. 1 1. Pa3nuyHble ciy4an THIpoIin3a COJIeH.

Tema 4. BemecTBa u ux cBoiicrba (11 yacoB)

MeTtaJjiabl. B3auMmopelicTBie METaJUIOB C HEMETAJUIaMU (XJIOPOM, CEPOH U KUCIIOPOIoM). BzaumozelicTBue IENTOUHBIX U HIET0YHO3EMENIbHBIX METAIIJIOB C
BOJION. DIEKTPOXUMHUYECKUH Psil HAIPSKEHUI MeTayuloB. B3anMoaeiicTBre METaJIJIOB ¢ pacTBOpaMH KUCIIOT U coliel. AitoMuHoTepMus. B3aumopelicteue
HaTpUS C ITAHOJIOM U (PEHOJIOM.

Kopposus metannos. [loHsATHE 0 XUMUYECKOM U AJIEKTPOXUMUYECKON KOPpo3un MeTailIoB. CriocoObl 3alllMThl METAJNIOB OT KOPPO3UH.

Hemerannbl. CpaBHUTENIbHAS XapaKTEPUCTUKA TAIOI€HOB KaK HanboJsiee TUIMYHBIX IIpeJcTaBuTeNell HeMeTauioB. OKUCIUTEIbHbIE CBOICTBA HEMETAIJIOB
(B3auMojielicTBUE C METAJUIaMU U BOJ10poAoM). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIOB (B3aUMO/IEHCTBHE C 00JI€e IIEKTPOOTPULIATEIbHBIMU
HEMeTaJlJIaMH U CJIO’KHBIMHU BEILIECTBAMU-OKUCIUTEISAMH).

Kucnorsl Heopranuveckue u opranndeckue. Knaccupukanus kucinor. XMMHUUECKHE CBOICTBA KUCIIOT: B3aUMOIEUCTBUE C METAJUIaMU, OKCUIaMU
METAJUIOB, TUIPOKCUIAMU METAJIIOB, COJISIMU, CIUpTaMHu (peakuus stepudukanuun). Ocobble cBOICTBA a30THOM U KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
OcHoBaHNsl HeopraHuyeckue U opranudeckre. OCHOBaHUS, X KIaCCU(PHUKAIMIL. XUMUYECKHE CBOMCTBA OCHOBAHUI: B3aMMO/ICHCTBUE C KUCIOTaMH,
KHMCJIOTHBIMU OKCUIAMH U COJISIMU. Pa3iioxkeHnne HepacTBOPUMBIX OCHOBAHUM.

Coau. Knaccudukanus coneit: cpeiHre, KUCIIble U OCHOBHBIC. XUMUUYECKHE CBOMCTBA COJICH: B3aUMOICUCTBUE C KUCIOTAMH, IIEI0YaMH, METa/lIaMHA U
cosimu. IlpeacraButenu coselt ¥ ux 3HaYeHHe. XIOPHU HATpHsl, KapOoHAT Kanblius, GpocdaT KaabIys (CpeAHNE COIN); THAPOKApOOHATHI HATPUS U
aMMOHUS (KUCIbIe COJN); ruapokcokapOonar Meau (I1) - mamaxut (OCHOBHAs COJb).

KayecTBeHHBIE peakIiuy Ha XJIOPUI-, CyIb(aT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS, kaTnoHs! xxene3a (1) u (110).

I'eneTnuyeckas CBA3b MEXKAY KIACCAMU HEOPraHMYECKUX U OPraHMYEeCKUX coeJMHeHUil. [IoHsATHE O TeHETUYECKON CBSA3U U TeHETUYECKUX pslax.
I'enernueckuii pan metaiia. ['enernyeckuit pan Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psifia B OPraHU4eCKOW XUMUH.

Jemoncrpauuu. Koyekuus o0pas3inoB MetamioB. BzanMoelicTBue HaTpusi U CypbMBI C XJIOPOM, JKeJie3a ¢ cepoil. 'opeHre Maruus 1 aJroMUHUS B
Kuciopoje. BzanmoieiicTBre menoqYH03eMeNIbHBIX METAIIOB C BOJAOW. B3anMoaeicTBre HATpUs € 3TAHOJIOM, IIMHKA C YKCYCHOU KHUCITOTOM.
AmoMuHOTepMus. B3anMopelicTBue Meay ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOW. Pe3ylbTaTel KOPpO3UN METAIIIIOB B 3aBUCUMOCTH OT YCJIOBHM €€
nporekanus. Komnekuus oOpa3oB HeMeTaioB. B3anMonaelicTBre XJIOpHOM BOJBI ¢ pacTBOpoM Opomuia (noauaa) kanus. Komiekuust npupoaHbIx
OpraHuYecKux KUcioT. Pa30aBieHne KOHIEHTPUPOBAHHOM CepHOI KHCIOTh. B3aumoieiicTBue KOHIEHTPUPOBAHHOM CEPHOI KHCIIOTHI C CaxapoM,
LEJUTI0NI0301 1 Mebto. OOpa3iisl MPUPOIHBIX MUHEPAJIOB, COJIEPKALINX XJIOPU]T HATpUs, KapOoHAT KanblLus, pocdar Kaaplus U THAPOKCOKapOOHAT MeIu
(IT). OOpa31bl NHUIEBBIX MPOIYKTOB, COAEPKAIUX IHUIPOKAPOOHATHI HATPUS U AMMOHUS, UX CITIOCOOHOCTD K PA3JIOKEHHIO ITPU HAarpeBaHuu. [ ameHue cosl
ykcycoM. KadecTBeHHbIE peaklini Ha KaTHOHBI U aHUOHBI.

JlabopaTopHsle onbIThl. 12. McnipiTaHuEe pacTBOPOB KUCJIOT, OCHOBAaHUM U cojiel MHAUKaTopaMH. 13. B3auMmozeiicTBre COJISTHON KUCIIOTBI U PacTBOPa
YKCYCHOM KHUCIJIOTHI ¢ MeTaiiaMu. 14. BzauMoaencTBue CosiHON KUCIOThI M PaCTBOpPa YKCYCHOM KHCIIOTHI C OCHOBaHUAMU. 15. B3anmonaeiicTBre consiHon
KHCJIOTHI M pacTBOpa YKCYCHOM KHMCIIOTHI € cosiAMU. 16. IlomyueHue u cBoiicTBa HEpaCTBOPUMBIX OCHOBAaHUMU. 17. 'uaposn3 XJI0puI0B U aleTaToB
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IIEJTIOYHBIX MeTAIIOB. 18. O3HaKOMJICHHE C KOJUISKIIUSAMU: a) METAJNIOB; 0) HEMETAIIJIOB; B) KHCIIOT; T') OCHOBAHHUIA; /1) MUHEPAJIOB ¥ OMOJIOT MIECKHX
MaTepHalioB, COJEPKAIIUX HEKOTOPHIE COJIH.

IMpakTnyeckas padora Ne2. XyMu4eckre CBONCTBA KUCIIOT
IIpakTnueckas padora Ne 3 Penienue skcriepuMeHTANbHBIX 3a/1a4 Ha UACHTU(PUKAIINIO OPIraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUN .
Konmponsnas paboma Ne2 no meme «Xumuueckue peakuuu. Bewecmea u ux ceoiicmea»

Hmozo06asn konmponvnas paboma.

TpeGoBanusi K ypPOBHIO IOATOTOBKH

B pe3yabTare usyyenusi xumum B 11 kiacce yuammecss J10JKHbI

3HATL/MIOHUMAThH

® galicHelluue XumMu4yecKue NOHAmMuUA . BEeCTBO, XUMUYECKUM dJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEILHBIE aTOMHAsI M MOJIEKYJISIPHASI MacChl, MOH,
QJTOTPOTIHSI, U30TOIIBI, XUMHYECKasl CBSI3b, DNIEKTPOOTPUIIATETHHOCTh, BAIGHTHOCTD, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHASI MAacCa, MOJISIPHBIN 00BeM,
BEIIECTBA MOJICKYJSIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPHI, SJICKTPOJIUT U HEAIEKTPOIIUT, IEKTPOTUTHIECKAs JUCCOIMAIINS, OKUCIUTEh U
BOCCTaHOBHUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE, TETLIOBOU A (HEKT peakiiuu, CKOPOCTh XMMHUECKOHN peakiiny, KaTaiu3, XAMIIeCKOe paBHOBECHE,
YTIIEPOJIHBIN CKeTeT, GyHKIIMOHATbHAS TPYIITa, H30MEPHs, TOMOJIOTHS;

® OCHOBHbIC 3AKOHbL XUmuu . COXpaHCHUs MACCHI BEIIECTB, IIOCTOSIHCTBA COCTABA, nepuozmqecxuﬁ 3aKOH;
® OCHOBHbBIC MEOPUU XUMUU . XUMHYISCKOMN CBsI3H, SHCKTPOHHTH‘IGCKOP’I aucconran, CTpOCHUA OPraHn4CCKux COG)II/IHGHI/If/'I;

® gadiCHenue 6euecmea U Mamepuabl. OCHOBHBIE METAILIBI U CIIJIABbI; CEPHAs, COJIAHAsA, a30THAA U YKCYCHAs KMCIIOTHI; IIEI0YH, aMMHUAK,
MHUHEpaJIbHbIE YI00pEHUs, NCKYCCTBEHHBIC M CHHTETUYECKHE BOJIOKHA, KAy4yKH, IIJIACTMACCHI;
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yMeThb

® Ha3bleambsb: N3YYCHHBIC BCIICCTBA 110 ((TpHBHaHBHOfI)) niIn MG)I(HYHapO,HHOﬁ HOMCHKIJIATYPE;

e onpeodesiamp. BAICHTHOCTh M CTETICHh OKUCJICHHUS XUMHYECKUX 2JIEMEHTOB, TUII XUMHYECKOU CBSI3U B COSAMHEHUSX, 3apsij] HOHA, XapaKTep CPebl B
BOJHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCIMHEHUM, OKUCIUTEIh U BOCCTAHOBUTEIIb, IPUHAJIC)KHOCTh BEUIECTB K PA3JIMYHBIM KJIaccaM OpraHUYeCKUX
COCIUHCHMIA,

® XapaKkmepu3oeamsop:. DJIEMCHTBI MAJIbIX IICPHUOJOB 10 UX IIOJIOKCHHUIO B HGpHOI[PI‘ICCKOﬁ CHCTEMCE I[.H.MeHI[CJICCBa; O6H_[I/Ie XHMHYECKHE CBOMCTBA
MCTAJIJIOB, HEMCTAJIJIOB, OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX COGHHHGHHﬁ;

® 00bACHAMY . 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHMUSI; IPUPOY XMMHUECKOH CBSI3U (MOHHOM, KOBaJIECHTHOM, METAJUINYECKO),
3aBHCUMOCTb CKOPOCTH XMMHUUYECKON peaKLMU U NOJI0KEHNUS XUMUYECKOTO paBHOBECHS OT pa3IMUHbIX (PaKTOpPOB;

® @bINOJIHAMb XUMUUECKUTL IKcnepumernm 110 PaCliO3HaBaHHUIO Ba)KHEHIIMX HCOPraHUYCCKHUX U OPraHNYCCKUX BCHICCTB,

® nPO6OOUMYb CAMOCTOATEIIbHBIA OUCK XUMUYECKOH HH(OPMAIIMU C UCIIOIB30BAaHUEM PA3IMUHBIX HCTOYHUKOB (HAYUYHO-TIOMYJISIPHBIX U3/1aHUMH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEepHETA); NCIOIB30BATh KOMITBIOTEPHBIE TEXHOJIOTHH [T 00pa0OTKH U Mepeaadr XUMHYECKONH HHPOpMaIuu
U €€ IPEeCTaBICHUs B Pa3IMUYHbIX (POpMax;

HCIIO0JIb30BATh l'[pPIOﬁpeTEHHbIe SHAHMSA U YMECHUSA B HpaKTI/I‘leCKOﬁ JIeATeJILHOCTH U NMOBCETHEBHOM JKU3HMA 15

00BSICHEHUST XUMHYECKUX SIBJ'ICHI/II\/JI, MPOUCXOAAIIHNX B IIPUPOJEC, 6BITy " Ha IMPOM3BOACTBE;

OMpeCaACIICHNA BO3SMOXKXHOCTHU MMPOTCKAHUA XUMHYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLCHKU HUX HOCHGHCTBHﬁ;

® SKOJIOTMYECKH IPaMOTHOI'O OBE/IEHUS B OKpYXKalolIeH cperne;

OLCHKU BJIMAHUSA XUMHUYCCKOI'O 3arpsA3HCHUA Oprn(a}omeﬁ Cp€abl Ha OpraHru3M YCJIOBCKA U APYTUE€ JKUBBIC OPraHU3MbI;

0e30MmacHOro 00paleHus C TOPIOYMMHI U TOKCUYHBIMH BEIIeCTBaMU, JIA0OpaTOPHBIM 000pyI0BaHUEM;
e [IPUTOTOBJIEHUS PaCTBOPOB 3aJJaHHON KOHIIEHTPAI[MH B ObITY M Ha IPOU3BO/ICTBE;

KPUTHYECKOHN OLIEHKH TOCTOBEPHOCTH XUMUYECKOW MH(OPMALINHU, TIOCTYTNAIOIIEN U3 Pa3HbIX HICTOYHHUKOB.

YyeOHO-MeTOAMUECKOE 00ecIeueHue
Hcnonb3yeMsplil yueOHO-METOJMUECKUH KOMILIEKC:

1. Vwue6nuk: ['abpuensa O.C. Xumus. 11 kmacc. ba3ossriit yposens. Mocksa. lpoda. 2016.
2. Tpoery6osa H.II. I[Toypounsie pa3paboTtku o xumun: 11 kiacce k yueOnukam O.C. I'abpuensna u qp. Mocksa. OO0 «BAKO». 20009.
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I'a6puensn O.C. u ap. Xumus. 11 knacce. ba3oBblit ypoBeHb: MeToauueckoe mocoodue. Kuura st yunrens. Mocksa. poda. 2009.
["a6puensu O.C. u ap. HacronpHas kaura yuutens. Xumus. 11 kmace: B 2 4. — M.: [Ipoda, 2009.

Henncosa B.I'. Xumus. 11 xnace: [Toypounsie mnansl. [1o yueonuky: ['abpuensa O.C. u ap. Xumus. 11 knacc. — Bonrorpan: Yuurens, 2013.
["a6puensu O.C. [Iporpamma kypca xumun s 8 — 11 kiraccoB 001e00pa3oBaTeNbHBIX yupexaeHuil, - M.: Jlpoda, -2011 r.;

N oo

Xumus. 8-11 knaccer: padbouune nporpammsl o yueOnukam O.C. 'abpuensna/ aBt.-coct. .. Macnakosa, H.B. Cadponos. — Bonrorpan:
«YUUTEJIb», 2016. - 203 c.;

8. Koncrpykrop pabounx mporpamm. Xumus 8-11 knacesl. Paboune nmporpammel o yuedbnukam O.C. ['abpuensna: nznarensctso «YUUTEIIby, 2014
r.;

Cnucox UHTepHET — pecypcoB (caiiT)

1. Xumus n xuzap-XXlsek http://www.chem. msu. su/ rus

2.T'azera «XuMusi» U callT aust yaurtenst «Sl uay Ha ypok xumum» http://  him. 1september. Ru
3.BupryansHas xumudeckas mkoia http: //  maratakm/ narod. ru.
4 Xumus it Bcex http://school-sector.relarn.ru/nsm/

5.WebElements: onaiiH-cripaBoyHHK XUMUYECKHX diieMeHTOB http://webelements. Narod.Ru

6.Xumust Ui BCceX: WILTIOCTPUPOBaHHbIE MaTepHalibl o 001Iel, OpraHMuecKon U HEOpraHMYeCKOH XUMUHU http://school-sector.relam

7. lkonpHass XUMUSI http://schoolchemistry.by
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TemaTnueckuii miaan Xumus 11 kiaace

(1 yac B Hepesro. Beero 35 yacos)

KoauuecTBoO KOHTPOJIbHBIX p360T 3aroa — 3

KoauuecTBoO MNPaKTHIECCKUX paﬁoT 3aroa — 3

N3 aux
T Bcero
eMa I
AKTUYECKHE
Hacos P KonTtponsHbie paboThI
paboThl
TemaNel. Ctpoenue atoma u
nepuonnveckuii 3akon [1.1. 3
Menneneena
IIp. p. Nel o Teme: CrapToBasi THATHOCTHYECKAS
«ITomyuenne
TemaNe2. Ctpoenue YACHHE, padora
13 | cobupanue u
BEIlECTBA
DPACIIO3HABAHNE K.p. Ne 1 1no teme «Ctpoenue
[a30B atoma. CTpOEHHE BEIIECTBA
Tema Ne3. XumMuueckue 8
peakuumn
Ip. p. Ne2 o Teme K.p. Ne 2 o teme «XumMudeckue
«XUMUYECKHUE peakuuu. BemecrBa u ux
Tema 4. BemtectBa u ux 11 CBOMCTBA KUCIIOT» CBOMCTBay
CBOMCTBA
IIp. p. Ne3 o reme: | UToroBasi KOHTPOJibHAsi padoTa
«Pentenue
AKCIEPUMEHTAIIbHBIX




3a7a4 Ha
UJIEHTU(DUKAITHIO
OpPraHHYECKUX H
HEOPTaHUYECKUX
COCIUHCHHI.

Hroro 35 3 4

I'padux
NPOBe/IeHUs] KOHTPOJIbHBIX H MPAKTHYECKHUX PadoT 10 XMMHUHU

B 11 ki1acce (0a30Bblii YPOBEHbD)

Ne Tema Ilnannpyemas dakTHUYeCKaA
JaTa NPOBeJICHHUs | /1aTa NPOBeACHUs

1. | CraproBasi AMarHocTu4yeckasi
padora

2. | Ilpakruyeckas padora Ne 1
«ITomyuenue, cobupanue u
pacno3HaBaHKE Ta30B»

3. | KonrpoabHnas padora Nel mo




teme «Ctpoenue aroma. CtpoeHue
BEIIECTBAY

IIpakTuyeckas padora Ne 2
«XVMMUYECKHE CBOMCTBA KHCIIOT

IpakTuyeckas padora Ne 3
«Penienne s3xkcrepuMeHTaIbHBIX
3aJ1a4 Ha UACHTU(DUKAIIIO
OpPraHUYECKUX U HEOPTaHUYECKUX
COETUHEHUN

KontpoabHnas padora Ne2 no
TeMe «XUMHYECKHE PEaKIIHH.
BemecTBa u uX CBONCTBAY.

HTorosasi KOHTpoJIbHAsA paboTa
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KasiengapHno — remaruyeckoe mianuposanue (11 kiaace, 35 yacos)

HaumenoBanue pasnena u tem | Kon JlaTa JlaTa JlomamHee
-BO IpOBeA. | MPOBE. 3aaHue
Ne gac. Tun ypoka 1o daxTra
n/ IUIaHy
n
TemaNel. CTtpoenue atoma u nepuoanyeckunii 3axon .. Menneneena (3 yaca)
Crtpoenue atoma. BBoaHbII 1 YPpok nOBTOpEHNUS [Tap. 1, ynp. 2,
1 | uncrpykrax no Th. U CUCTEMAaTHU3aluu 4-7, ymip 8
3HaHUHN [TACHM.
[Tepuoanuecknii 3aK0H 1 1 KomOunupoBan [Tap.2, c.13-18,
o | CTpoeHHE aToMa. HBIHI ymp. 1-6
[Tonoxenue Bogopoaa B 1 Komb6unmnpoBan [Tap. 2, ¢.19-23,
3 MEPUOJNYECKON CUCTEME. HBIN ymp. 7-8
3nauenue [lepuonnueckoro
3aKOHA.
TemaNe2. Ctpoenue BemecTBa (13 yacoB)
WNonnas xuMunyeckas CBsi3b. 1 Ypok noBTOpEHU [Tap. 3, ynp 1-
4 | CraproBas W CHCTEMaTH3aInH 5,7,8, ynp 9
AUATHOCTHYeCKas padora. 3HaHUH IIMCHM.
KoBasileHTHas xuMuueckast 1 Kom6unupoBan [Tap. 4, ymp 1,
S5 | cBs3b. HBIN 2,4-8
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Mertannuueckast XuMudeckas KomOunupoBan ITap. 5, ynp 1-5
6 | cBass. HBII
Bonoponnas xumnueckas KomOunupoBan [Tap.6, ynp 1-6
7 | cBa3p. HBII
[Honumepsi. KomOunupoBan [Tap. 7, ynp 1-6
8 HBIN
l"a3000pa3Hble BelecTna. KombunupoBan [Tap. 8, ynp 1,2,
9 HBIN 9,11, 12, ynp 3,
4 mucepM.
IIpakTnueckas padora Nel no Ypok npuMeHEeHHUs OdopmM. npak.
10 | reme: «Ilomyuenue, cooupanue 3HaHUH, YMEHUH, pabory.
U PaclO3HaBAHUE ra30B» HaBBIKOB
XKunkue BemiecTna. KombunupoBan [Map. 9, ynp
11 HBIH 1-3, 6-9, ynp 10
MTUCHM.
TBepable BemiecTsa. KomOunupoBan [Tap. 10, ymp.
12 HBII 2-4
JlucniepcHbIe CHCTEMBI. Ypok [Tap. 11, ymp
13 ¢dbopmupoBaHus 1, 3-9.
3HaHUHN
Cocras BeliecTBa U CMECEN. KomOunupoBan [Tap. 12,
3aKOH MOCTOSTHCTBA COCTaBa HBIN KOHCIIEKT
14 | BemecTs. ymp 1,2,3, ymp
57,913
UCHM
O060011eH1e U cuCTeMaTH3aLUs Ypok 060611eHus
3HaHU# 1o Teme «CTpoeHue u
15. | aroma. CTpoeHHE BEIIECTBAY. CHUCTEMATHU3AI[N
IToaroroBka K KOHTPOJILHOU 3HaHUHN

paborte.
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KonTposbnas padora Ne 1

YPOK KOHTpOJIA

16 | mo reme «CtpoeHue aToma. 3HAHUM, YMEHH,
CtpoeHue BenecTBa» HAaBBIKOB
Tema Ne3. Xumuueckue peakuuu (8 yacon)
[NonsiTHE 0 XUMHUYECKOH 1 Ypoxk [Tap. 13, ymp.
peakmmu. Peakium, nmymme dhopMupoBaHHS 1-5
17 | ©e3 u3mMeHeHus: cocrasa 3HAHUU
BEILIECTB.
Peaxyu, uayiye ¢ uamenenue | 1 KomOunupoBan [Tap. 14, ymp.
1g | cocrasa BeleCTBa. HBIN 1-4, ynp 6,9
MUCHM.
CKkopocTb XUMHUECKOI 1 KombunupoBan [Tap. 15, ymp.
19 | peakuuu. HBIN 1,2,4-8, ynp 11
MTUCHM
OOpaTMOCTh XUMUYECKUX 1 Komb6unupoBan [Tap. 16, ymp.
20 peakuuil. XUMAYECKOE HBIN 3,5, 6 mucem
paBHOBECHE U CIIOCOOBI €r0
CMEILIEHUSI.
Ponb Bogbl B XuMuyeckon 1 KomOunupoBan [Tap. 17, ymp.
21 | peakiuu. HBIN 1,5,7, ynp 10
MTUCHM
I'moponus opranndeckux u 1 KomOunupoBan [Tap. 18,
22 | HeopraHIUECKUX COETMHEHHH. HBII
OxucnurensHo — 1 KomOunupoBan [Tap. 19, c.155-
23 | BOCCTaHOBHTEIILHBIC PEaKITHH. HBIH 158, ymp.
1-4
DIeKTPOIN3 1 KomMOuHMpOBaH - [Tap. 19, c. 158-
24 HBIN 162, ynp.
7

TemaNe4. BemecTBa u ux cBoiicTBa (10 yacoB)
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MeTtabl. KomOunmpoBan [Tap. 20, ymp.

25 HBII 5 (a,B) muceM,6

Hewmeranmns. KomOunupoBan [Tap. 21, ymp 1-

2% HBII 5, yop. 6,7

(nuceMm)

2,7
Kucnorsr. lIpakTuyeckas KomOuamMpoBan [Tap. 22, Yp.
padora Ne 2 o Teme: HBI 3,4(a), 5, 6
«XHUMHUYECKHUE CBOMCTBA KUCIOT IIHCHM,

27 0hOpMHUTH
IIPAKTUYECKYIO
paboty

OcHoBaHws. KombunupoBan [Tap. 23, ymp.

28 HBII 5(a), 6,8
MIUCHM.

Conu. KomOunupoBan [Tap. 24, ymp.

29 HBIH 1,2,4,ynp 5
MHACHM

I'eneTnueckas CBsI3b MEKIY Y poK OBTOpEHHSI [Tap. 25, ymp. 3,

30 | kmaccaMu HEOPraHMYECKHX U Y CUCTEMaTH3aluu 5, 7 nuceM

OPraHNYEeCKUX COCTMHECHUM. 3HAHUU

O0600611eHre U cucTeMaTu3anus VYpok 0600611eHus
31 3HaHUM no Teme «BemecTBa u 51

uX cBoMcTBay». [loAroToBka kK CHCTEMATU3AlNU

KOHTPOJIbHOH pabore. 3HAHUU

Kontpoabsnas padora Ne 2 no YPOoK KOHTpOJIS
32 | reme «XUMHYECKHE PEAKIIHH. 3HaHUH, YMEHUH,

BemecTBa u ux cBolcTBa» HaBbIKOB

IIpakTuyeckas padora Ne 3 Ypok npuMeHeHUst OdopmM. mpak.
33 | 10 Teme: «Pemenue 3HAHWW, YMEHUH, pabory.

IKCIIEPUMEHTAIBHBIX 33/1a4 Ha
UJCHTU(UKAITUIO

HAaBBIKOB
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OpPTaHHYECKUX H
HEOPraHUYECKUX
COEIMHEHUIN.
HNToroBasi KOHTPOJIbHAA 1 YPok KOHTpOJIs
34 pabora 3HaHUW, YMEHH,
HAaBBIKOB
35 [ToBTOpEeHUE U 0606L[E€HI/IC 3a |1 Ypok MoBTOpEHUS
KypC HEOPraHMYECKON XUMUU Y CUCTeMAaTU3allH
3HAHUU

1. Ouenka ycTHOro oTBeTA.

OTMeTKa «5» .

IIpunoxenue Ne 1 k paGoueit nporpamme no npeamery «Xumusa» 11 kiaacc.

Kpurepun 1 HOpMBI OLICHKH 3HAHUH 00y4aIOLINXCH.

- OTBET IIOJIHBIM U IIPABUJIbHBIM HA OCHOBAaHUU U3YYCHHBIX TEOPHU;
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- MaTepual U3JIOKEH B ONPEICTICHHON JIOTHYECKOW MOCIIeI0BATEIIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITCIBbHBIN.

OT1BeT «4» ;
- OTBET NOJIHBIM ¥ MPaBUJIbHBIA HA CHOBAHUM U3YYEHHBIX TCOPHIL;

- MaTcpuall U3JI0KCH B OHpG,I[GJ'IGHHOfI JIOTUYECKOU MOCJICA0BATCIIbHOCTHU, IIPHU 3TOM HJONMYLICHBI ABC-TPHU HECYIICCTBCHHBLIC OIJ_II/I6KI/I, HCIIPABJICHHBIC 110
Tpe60BaHI/IIO YUUTCIIA.

OtMmerka «3» :
- OTBET IOJIHBIN, HO MPU ATOM JIONYIIIEHA CYIIECTBEHHAs OIIMOKA MJIM OTBET HETIOJHBIN, HECBSI3HBIM.
OTMeTKa «2» :

- IpU OTBETE OOHAPYKEHO HEMOHMMAaHUE YYalMMCS OCHOBHOI'O COJIEpKaHMs y4yeOHOro MaTepualia WM JOMYIIEHbI CYyIIeCTBEHHbIE OUIMOKH, KOTOpHIE
YYAIIMICS HE MOKET UCIIPaBUTh ITPU HABOSAIIMX BOIIPOCAX YUUTENSA, OTCYTCTBHE OTBETA.

1. Onenka IKCIMIEPUMEHTAJTBHBIX yMel—[Hﬁ.

- O11eHKa CTaBUTCS HA OCHOBAHWU HAOIOJICHUS 32 YUAIIUMHUCS M MTUCHbMEHHOTO OTUeTa 3a padoTy.
OTtmeTka «5»:
- paboTa BBITIOIHEHA MTOJHOCTHIO U IPABUIILHO, CAENaHbl IPABUIIbHBIC HAOIIOACHUS U BBIBOIBI,
- DKCIIEPUMEHT OCYIIIECTBIIEH 10 TUIAHY C YI€TOM TEeXHUKU O€30MacHOCTH U MPABHII PaOOTHI C BEIIECTBAMHU M 00OPYIOBAHHEM;

- TPOSBICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHsI, MOJICPKUBAIOTCS YHCTOTa pabodyero Mecra W IMOPSJIOK (HAa CTOJE, PKOHOMHO HCITOJIB3YIOTCS
PEaKTHBHI).

OTMmeTKka «4» .
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- pa60Ta BBITIIOJIHCHA ITPABUJIBHO, CACIIaHBI IIPAaBUJIBHBIC Ha6J'IIOIIeHI/IH " BBIBOJIBI, HO ITPHU 3TOM 3KCHECPUMCHT IMPOBCACH HE IMOJTHOCTHIO MJIKM AOIIYIICHBI
HECYIICCTBCHHBIC OIINOKH B pa60Te C BeieCTBaMu " O60py,I[OBaHI/IeM.

OTMmeTKka «3»:

- paboTa BBINOJIHEHA MTPABHJILHO HE MEHEE YeM HAIlOJIOBHHY MJIHM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B X0/I€ SKCIIEPUMEHTa B O0OBSICHEHNH, B 0OPMIICHUU
a0O0Thl, B COOJIOICHUHU MPABUI TEXHUKH O€30IAaCHOCTH Ha pabOTe ¢ BEIECTBAMH U 000pYJOBaHHEM, KOTOpasi UCIPABISECTCS 110 TPEOOBAHUIO yIUTEIIS.
y4

OTMeTKa «2»:

- JOmyIeHsl ABe (M 6oJee) CylIeCTBEHHbIE OIIMOKH B XOJle: JKCIEpUMEHTa, B 00BACHEHUH, B 0hOpMIIEHUU PabOThI, B COOJIIOICHUN MPABUI TEXHUKU
0€30MMacHOCTH P pabOTe C BEIMECTBAMHU M 000PYI0OBAaHHEM, KOTOPBIC YUANTUICS HE MOKET UCIIPABHUTH JIAXKE 1O TPEOOBAHUIO YUUTEIS,

- pa60Ta HC BBIIIOJIHCHA, Y Y4YalICrocss OTCYTCTBYCT DKCIICPUMCHTAJIbHBIC YMCHUS.

3. OueHka yMeHUii peliaTh pacyeTHble 3aJa4H.
OrmeTka «5»:
- B JIOTUYECKOM PACCYXKJICHUU U PEIICHUH HET OMIMOOK, 3aj7ada pelieHa pallioHaIbHBIM CIIOCOO0M;
OTmeTka «4»:

- B JIOTHYCCKOM DPACCYXKJACHUU U PCUHICHUA HCT CYIICCTBCHHBIX OI_HI/I60K, HO 3aJa4a pClIICHAa HCpAalIUOHAIIbHBIM CHOCO6OM, HJIN JOIMyHICHO HC Ooiee ABYX
HECYHICCTBCHHBIX OIIIMOOK.

OrMeTka «3»:
- B JIOTHYECKOM PACCYKJICHUH HET CYIIIECTBEHHBIX ONTHOOK, HO JOIYIIEHa CYIECTBEHHAsI OITMOKA B MATEMAaTHUYECKUX pacyeTax.
OTMeTKa «2»:

- UMCCTCA CYHICCTBCHHLIC OIIMOKH B JIOTHYECKOM PaCCyXJICHUU U B pCHICHUMU.
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- OTCYTCTBHC OTBETA HA 3aJaHHC.

4. OneHka NUCbMEHHBIX KOHTPOJbHBIX PadoT.
OTMeTKa «5»:
- OTBET IOJIHBIN U MPaBUIbHBIN, BO3MO>KHA HECYIIECTBEHHAs OIIHOKA.

OTMeTKa «4»:

OTBET HEIIOJIHBIA WU JOIMYIICHO HE Ooiece ABYX HECYHICCTBCHHBIX OIIHOOK.

OTMmeTKka «3»:

pa60Ta BBITIOJIHCHA HE MCHCC UEM HAIIOJIOBUHY, NOMYIICHA OJIHA CYIICCTBCHHAA OIIMOKA U IIpU 5TOM ABC-TPU HECYIICCTBCHHBLIC.

OTMeTKa «2»:

pa60Ta BBITIOJTHEHA MCHBIIC YE€M HAITOJIOBUHY MJIU COACPIKUT HECKOJIBKO CYIICCTBCHHBIX OImHOOK.

paboTa He BBITIOTHEHA.
[Ipu orieHKe BHITIOJIHEHHS MUCHbMEHHON KOHTPOJIBHOM paboThl HEOOXOUMO YUUTHIBATh TPEOOBAHUS €IUHOTO Op(orpapuyecKkoro pexxuma.
5. OueHka TecTOBBIX padoT.

TCCTLI, COCTOAIMUC U3 IIATH BOIPOCOB MOXKHO HCIIOJB30BATH ITOCJIC HU3YUYCHHUA KaXJ0ro marcpualia (ypOKa). Tect n3 10—15 BOIIPOCOB
HUCIOJIB3YCTCA AJId IIEPUOANICCKOI0 KOHTPOJIA. Tect u3 20—30 BOIIPOCOB HCO6XO,Z[I/IMO HCIIOJIb30BATh JII U”TOTOBOT'O KOHTPOJIA.

HpI/I OLCHMBAHWH MCITIOJIB3YCTCA CICAYIOMIAaA Kaja: JJI TECTa U3 IISATU BOIIPOCOB

* HET OIIMOOK — OIICHKA «5»;
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* 0/1Ha OIIMOKA - OLIEHKA «4»;

* JIBE OIUOKN — OLIEHKA «3»;

* TPU OIIMOKH — OLIEHKA «2).

Jns Tecta u3 30 BonpocoB:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4;

* 13—18 npaBUIIbHBIX OTBETOB — OIIEHKA «3%»;

* MEHbIIIEC 12 MpaBHIBHBIX OTBETOB — OILICHKA «2.

6. Ouenka pegepara.

Pedepat oneHuBaeTCs Mo CleayOMUM KPUTEPUSIM:

* coOmofieHue TpeOOBaHU K ero 0pOPMIICHHIO;

* HEOOXOJIMMOCTH U JJOCTaTOYHOCTD ISl PACKPBITHS TEMBI TPUBEACHHON B TEKCTE pedepara nHPpopMaluu;
* yMeHHE 00yJaroierocsi CBO00HO U3JIaraTb OCHOBHBIE UJIEH, OTPAaXEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErocs MOHSITh CYTh 33/1aBa€MbIX WICHAMH aTTeCTAlMOHHON KOMHCCHH BOMIPOCOB U C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

DopMbI U CpeICTBA KOHTPOJISA

CrpykTypHbIil 31emMeHT PabGoueit nmporpamMmel « Popmsl u cpedcmea Kowmpo/iay BKIOYAET CUCTEMY KOHTPOJHPYIOIIUX MaTepHalloB (KOHTPOJIbHBIE U
nabopaTopHble pabOoThI) AJIsl OLIEHKH OCBOCHUS IIKOJIbHUKAMU IIJIAHUPYEMOTO cojiepKaHus. TeKCThl KOHTPOJIBHBIX U MPAKTHUECKUX padOT MpUiIararoTcs.
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