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PabGouas nporpamma kypca xumuu s 11 kiaacca
(1 yac B Heaemio, 35 yacoB; 0a30BbIii YPOBEHbD)
[losicHuTenpHas 3anucka

PaGouas mporpamma no xumuu Jyig 11 KJIaccoB cocTaBieHa HA OCHOBE:
e ®enepalbHOIO KOMIIOHEHTA FOCYJapCTBEHHOI'O CTaHapTa CpeHEero o0uero oopa3oBaHus 10 XHUMUM;
o IIpumepHoil mporpamMmbl CpeJHEr0 00IIEro 00pa30BaHUs 110 XUMUH;
e ABropckoii mporpammbl o xumun O.C. ["abpuensiHa.

e IIpukaza MO u H P® ot 31.03.2014r. Ne253 «O06 yrBepxkaeHNH (peaepanbHOro nepeyHs yueOHUKOB, PEKOMEHIYEMbIX K MCIIOJIb30BAaHUIO IPU pealln3alui
MMEIOIINX FOCYJaPCTBEHHYIO aKKPEAUTAIINIO0 00pa30BaTEIbHBIX MPOTPAMM OCHOBHOTO 0011ero, oopasoBanus» ¢ uaMeHeHussMu oT 08.06.2015r. nmpuka3z Ne
576, ot 21.04.2016r. npuka3 Ne 459;

e  YyeOubiii iad OY.

JlaHHas mporpaMMa KOHKPETHU3MPYeT COJEpKaHUe CTaHlIapTa, NaéT paclpeesieHre ydeOHbIX 4acoB IO paszienaM Kypca, OCIe10BaTeIbHOCTh U3yUeHUs
TEM W pa3fesioB C y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YJaromuxcs
obpasoBatensHoro yupexaeHus MbOY COIIl c.Xypukay B mporpamme onpenenéH nepedyeHb IEMOHCTpaluii, 1a00paTOPHBIX OMBITOB, MPAKTHUECKUX
3aHATUA U pacu€THBIX 3aj1ad. [Iporpamma moauduIMpoBaHa COrJacHO AeHcTBYyIOLEMYy 0a3ucHOMY ydyeOHOMY IutaHy. KOHTposib 3a ypoBHEM 3HAHU
o0yJaromuxcs nIpeycMaTpiuBaeT IpOBeIeHUE CAaMOCTOSITEIbHBIX, IPAKTHUECKUX, KOHTPOJIBHBIX paboT 10 TeMaM.

[Iporpamma kypca xumuu ans oOydaroruxcs 11 kmaccoB obmieoOpaszoBatenbHbix yupexkaeHuit (aBrop O.C. Nabpuensn) paccuntana Ha 35 4acoB u3
pacueta 1 yac B HeAeNO.

Hcnoan3yembrii YMK:

1. Tabpuensn O. C. Xumus. 11 xnacc. ba3oerit ypoBeHb: yueb. st oomeodpazosat. yupexaenuit/ O.C. ['abpuensa. — 3-e uzg., crepeotun. - M.: JIpoda,
2019.

2. T'abpuensn O.C. Ilporpamma kypca xumun it 8 — 11 kitaccoB 001eo0pazoBaTeNbHBIX yupexkaeHui, - M.: [lpoda, -2018 r.;
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3. Xwumwus. 8-11 xnaccel: paboune mporpammsl o yuebrunkam O.C. I'abpuensina/ aBt.-coct. .. Macmakosa, H.B. Cadponos. — Bonrorpan: «YUUTEJIby,
2018.-203 c.;



f

TOUKA ), POCTA

4. Kouctpykrop padouux nporpamm. Xumus 8-11 kiaccel. Paboune nporpammsl o yueonukam O.C. 'abpuensina: nzgatensctso «YUUTEJIby, 2017 r.;
5. Junaxtuueckuit Matepuan. Xumust 10-11 xknaccesl. A.M.Panenkuit — Mocksa: [IpocBemenue, 2017

6. KoHTpoabsHbie n3mMepuTeNbHble MaTepraibl. Xumus 11 kmacc. — Mocksa: IIpocsemenue 2017

HEJIU U 3AJTAYA YYEBHOTI'O TIPEJJMETA
I'nasnvie yenu cpeonezo oouieco oopazosanusn:
e (opMupoBaHHE IETOCTHOTO PECTABICHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETECHHBIX 3HAHUAX, YMEHUSIX M CITOCO0AX JeITeIIbHOCTH;
e MPHUOOpETEHHUE OMbITA PA3HOOOPA3HON NEATEIBHOCTH, ONBITA TO3HAHUS U CAMOIIO3HAHMS;

e TIOATOTOBKA K OCYIIECTBIEHHIO OCO3HAHHOT'O BHIOOpA MHANBHUyaIbHON 00pa30BaTEIbHON HITH MPO(ECCHOHATBHOM TPAEKTOPHH.

Bosnb1oii BKIIa B JOCTHXKEHHE TIIaBHBIX 1IeJIei cpeHero o01iero o0pa3oBaHusl BHOCUT U3yueHue XuMuu, KOTOPOEe HPU3GAHO odecnedumy:
1. ¢dopmupoBaHHEe CHCTEMBI XUMHUUECKUX 3HAHHUH KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHON KapTUHBI MUPA;

2. pa3BUTHE JUYHOCTHU OOYUAIOIIUXCS, UX UHTEIUIEKTYyallbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHUE, JOPMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOIICHUN U
HKOJIOTHYECKH 11e7IeCO00Pa3HOTo MOBEICHUS B OBITY U TPYAOBOM NEATEIBHOCTH;

3. BBIPaOOTKY y 00YJArOIIUXCS IOHUMAaHUs OOIIECTBEHHOU MOTPEOHOCTH B PA3BUTHH XHUMHH, a TAKKe (DOPMHUPOBAHKE Y HUX OTHOIICHHS K XUMHH KaK
BO3MOXKHOM 00JacTH OyayIel MpakTHIeCKOn AesATeTbHOCTH;

4. dopmupoBanue ymMeHuil 6€30macHOro 00OpalieHus ¢ BENIeCTBAMH, UCIIOIb3YEMbIMH B TIOBCEAHEBHOM KU3HU.

H3yuenue xumuu 6 cmapuieii wikoie Ha 6A3060M ypoeHe HANPAGIEHO HA OOCHUICEHUE CTLEOYIOUUX Yelell:
e OCBOEHHE CHCTEMbI 3HAHHIA O (YHTaMEHTAILHBIX 3aKOHAX, TEOPHUSX, (haKTaX XUMHUH HEOOXOAMMBIX ISl MOHUMaHUsI HAYYHOW KapTHHBI MUpA,

e OBJAJICHHEC YMCHMSAMHU XapaKTECPHU30BaAThH BCIICCTBA, MATCPHUAJIBI U XUMHUYCCKHUE PCAKIIUHN, BBITIOJIHATH na60paT0pHLIe OKCIICPUMCEHTBI, ITPOU3BOANTH
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pacyeThl M0 XUMHUYECKUM GOopMyJiaM B YPaBHEHHSIM; OCYIIECTBIISATH MOMCK XUMHUECKOW HH(OPMAITNH U OLICHUBATH €€ IOCTOBEPHOCTh; OPUCHTHPOBATHCS
Y IPUHUMATh pelleHus B MPOOJIEMHBIX CUTYAIHSX;
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e Ppa3BHTHe I103HABATEIbHBIX UHTEPECOB, HHTEIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B MPOIECCE CAMOCTOSATENBHOIO IPUOOPETEHUSI XUMHUUECKHUX
3HaHU ¢ UCTOJIb30BAaHUEM PA3JINYHBIX UICTOUHUKOB HH(OpPMAIIMHU, B IPOLIECCe U3YUYEHUS XUMUUECKOM HayKH U ee BKJIa/la B TEXHUUYECKUIl Iporpecc
LMBWJIN3AaL1H, CJIIOKHBIX U IIPOTUBOPEUMBBIX ITyTEH pa3BUTUSA UIIEH, TCOPUNA U KOHLEIIIIMA COBPEMEHHON XUMUH;

e BOCHHMTaHMe YOESKICHHOCTH B TOM, UTO XUMUS — MOIIIHBIM HHCTPYMEHT BO3/ICHCTBUS HA OKPYKAIOIIYIO CPEy, M UyBCTBO OTBETCTBEHHOCTH 32
MPUMEHEHHE TIOTYYCHHBIX 3HAHUN U YMEHUH MMO3UTUBHOM POJIM XUMUH B KH3HU COBPEMEHHOTO 00IIECTBA, HEOOXOIUMOCTH XUMHUYECKH TPAMOTHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBbIO U OKpYXKaIolIeH cpene;

e MpPHUMEHEHMe TOIYYCHHBIX 3HAaHUI U YMEHHH /17151 0€30I1aCHOTO UCTIOIh30BAHMUS BEIIECTB U MATEPHUAJIOB B OBITY, CETTLCKOM XO3SICTBE U Ha IPOU3BOJICTBE,
pELICHNUS MPAKTUYECKUX 33/1a4 B IOBCETHEBHOM KMU3HU, PEAYTPEKACHUS IBICHUI, HAHOCSAIINX BPEJl 37I0pPOBbIO YEIOBEKa U OKpY’KaloIeil cpene,
MIPOBE/ICHUE HCCIIEIOBATENBCKUX paboT, CO3HATENBHOTO BEIOOpa Npodeccuil, CBA3aHHON C XUMHEH.

3aoauu uzyuenus xumuu 6 cmapuieil wikone:

* Cchopmuposamsp y 00yJaromuxcsi 3HAHUSI OCHOB XUMHUECKOW HAYKU: BXKHEHIINX (DaKTOPOB, IOHSATHI, XHMUYECKHUX 3aKOHOB U TEOPUH, S3bIKA HAYKH,
JOCTYIHBIX 0000IIEHHI MHUPOBO33PEHUECKOTO XapaKTepa.

* Pazeums ymeHust HAOIIOAATh U OOBSCHATH XUMUUECKHE SBJICHUS, TPOUCXOIAIIUE B IPUPO/IE, IaOOPATOPHH, B TOBCEITHEBHOM KU3HMU.

° C¢opmup03amb CliICIUaJIbHBIX YMCHHﬁI O6paH_IaTLCH C BCIICCTBAMU, BBITIOJIHATH HECCJIOKHBIC SKCIICPUMCHTHI, CO6JIIOI[3.$I IpaBuJia TCXHUKHA
6630HaCHOCTI/I; IrpaMOTHO IMMPUMCHATH XUMHUYCCKHUC 3HAHUA B O6HICHI/II/I C HpHpO)IOﬁ nB HOBCGJIHGBHOﬁ KHU3HU.

* Packpeimp TyMaHUCTHUYECKYIO HAIIPABICHHOCTh XUMHUH, €€ BO3PACTAIOIICH POJIM B PEIICHUH TTIaBHBIX POOJIEM, CTOSIIMX NEpe] YeT0BEUECTBOM, U
BKJIAJIa B HAYYHYIO KapTUHY MHpA.

* Pazeump TUIHOCTH 00YYAIOIIMXCS: UX MHTEJUIEKTYalbHOE M HPABCTBEHHOE COBEPUICHCTBOBaHKE, CHOPMUPOBATH Y HUX T'YMaHUCTHYECKHUE OTHOIICHUS U
HKOJIOTHYECKH 11e7IeCO00Pa3HOTo MOBEICHUE B OBITY M B IIPOIIECCE TPYILOBON JAEATEIbHOCTH.

* Chopmuposamsp y 00ydaromuxcsi KOMMYHUKaTUBHON U BaJICOJIOTUYECKON KOMIIETEHTHOCTEH;

* Bocnumama 0TBEeTCTBEHHOE OTHOLICHHE K IPUPO/JIe, OepeKHOE OTHOLICHHE K yieOHOMY 000pYI0BaHHIO, YMEHHUE JKUTh B KOJIJIEKTUBE (00IIaThes U
COTPYIHUYATH) Yepe3 yueOHbBIN MaTeprat KakI0ro ypoka.
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JIMYHOCTHBIE, METAITPEJIMETHBIE U TIPE/IMETHBIE PE3YJIbTATBI
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OCBOEHMUSA COAEPKAHUSA KYPCA 11 KJIACCA
Pe3ynomamut uzyuenusn npeomema:

I[e}ITCJ'ILHOCTB YUYUTCIIA B O6y‘leHI/II/I XHUMHUHU B CpCI[HCfI (HOHHOﬁ) HIKOJC OOJIZKHA OBITh HaIripaBJICHA Ha OOCTHUIKCHUC 06y‘-IaIOH_II/IMI/IC$I
CICOYIOIUX HTUYHOCHHBIX PE3YIbMAmO08.

— 8 YeHHOCMHO-OPUEeHMAYUOHHOU chepe — oco3HaHue POCCUNCKON IpakIaHCKON NIEHTUUYHOCTH, NaTPUOTHU3Ma, UyBCTBA
FOpAOCTHU 32 POCCUMCKYIO XMMUYECKYIO HAYKY;

— 8 mpyoosol cghepe — 20mMoOBHOCHb K OCO3HAHHOMY BBIOOPY MaJIbHEHUIIIEH 00pa30BaTEIIbHOW TPACKTOPUH WJIH TPYIOBOM
ACATCIIBHOCTU,

— 8 NO3HABAMENbHOU (KOCHUMUBHOLL, UHMELIeKMYAlbHOU) cihepe —ymeHue yIpaBiIsTh CBOEH MTO3HABATEILHOU AESITEIbHOCTHIO,
20MOBHOCMb U CNOCOOHOCMb K 00Pa30BaHUIO, B TOM UHCIIE CaMOOOpPa30BaHUIO, HA MMPOTSHKEHUU BCEH KU3HU; CO3HATEIILHOE
OTHOIIICHHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIICIIHONW NpodecCuOHaIbHOM U OOIIECTBEHHOM JIeATEIbHOCTH ;

— 6 chepe cOepedicenus 300p08bA—nNpUHAMUE U peanu3ayusi IEHHOCTEH 3J0pOBOro U 0€30macHOro 0opasa KHU3HU, Henpusamue
BPEIHBIX MPUBbIUEK (KypEeHUSs, yHOTPEOJICHUS alKOIr0Jisl, HAPKOTUKOB) Ha OCHOBE 3HAHUN O CBOMCTBAaX HAPKOJIOTUUYECKUX U
HApKOTUYECKUX BEIIECTB.

MeTanpeMeTHbIe pe3yJibTAThl 0CBOEHHs] BBINYCKHHKAMH cpeqHeii (MOJIHOI) MIK0JIBI Kypca XMMHH:

—  UCNOb308aHUE YMEHHUH U HABBIKOB PA3JIMYHBIX BUJIOB ITO3HABATEIIHHOW JICATEILHOCTH, IPUMCHEHUE OCHOBHBIX METOJ/IOB
Mmo3HaHus (CUCTEeMHO-UH(OPMAIIMOHHBIN aHAJIN3, HAOJIOICHUE, U3MEPCHHUE, TIPOBEICHUE IKCIISPUMEHTA, MOJICIIUPOBAHHE,
HCCIIEIOBATEIIbCKasl IESTEIIbHOCTD) JJIsI U3YUECHHS PA3IUIHBIX CTOPOH OKPYIKAIOIIEH JeCTBUTEILHOCTH;

—  @ladeHue OCHOBHBIMH MHTCIUICKTYaIbHBIMU ONEepallHsIMU: (POPMYyTHPOBKA TUIIOTE3bI, aHAJIN3 U CHHTE3, CPAaBHCHUEC U
cucTeMaTHh3alus, 0000IeHNEe U KOHKPETU3aIUsl, BBISIBJICHHE IPUYNHHO- CJICJICTBEHHBIX CBSI3€H M IMTOMCK aHAJIOTOB;

— no3Hanue 0OBEKTOB OKPYKAIOIIEr0o MUpPa OT OOIIETO Yepe3 OCOOCHHOE K SIMHUYHOMY;

— )YMeHue TEHEPUPOBATH UJIEU U ONIPEALIISITh CPEACTBA, HEOOXOAUMBIE JJIsl UX pealu3alluu;

— YMeHue OTIPENICISATH SN U 3aJ1a4H JICITSIIbHOCTH, BEIOUPATh CPEJICTBA PEeATU3AIINH [ISJH U MIPUMCHSTh UX Ha MIPAKTHKE;

—  UCNONb308aHUe PAZIMYHBIX HCTOYHUKOB JUIS OJYYEHUS] XMMHUYECKON MH(pOpMalli, TOHUMAaHUE 3aBUCUMOCTH COACPKAHUS U
dhopmbl peacTaBiieHUst MHGOPMAIIUK OT LieJIei KOMMYHUKAIIUA U aJpecara;

—  YMeHnue NPOAYKTUBHO OOIIATHCS U B3aUMOJEUCTBOBAThH B IIPOLIECCE COBMECTHOM AESITEIbHOCTH, YUUThIBATh MO3ULIMU JPYTHUX
YYaCTHHKOB JIESITEILHOCTH, 2(D(HEKTUBHO pa3pemaTb KOH(IUKTHL

— 20MOBHOCMBUCTIOCOOHOCTBKCAMOCTOSATEIbHOUMH(OPMALIMOHHO-TTI03HABATEIbHON AeATEIbHOCTH, BKIJIFOUAsl YMEHUE
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OPUCHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(l)OpMaLII/II/I, KPUTHYCCKHU OLICHUBATbL U UHTCPIPCTUPOBATH I/IH(I)OpMaLII/IIO, IoJIy4acMyro
U3 pa3JIM4YHbIX HCTOYHHUKOB;
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— YMeHue UCTIOJIb30BaTh CPeACTBA MH(POPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHosiorui (qainee — MKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a/1a4 ¢ COOJI0JICHHEM TPeOOBaHUM YPrOHOMHUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, PECYpPCOCOEPEIKEHHSI, TPABOBBIX U ATUUECKUX HOPM, HOPM HH(OPMAITMOHHOM 0€30MacHOCTH;

— 8ladenue I3bIKOBBIMH CPEICTBAMH, B TOM UHCIIE U SI3bIKOM XUMHUHU—YMEHUE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOUYKY
3pSHUSI, UCITOJIL30BaTh aJeKBATHBIC SI3BIKOBBIC CPEJICTBA, B TOM YHCJIC W CUMBOJIBHBIC (XUMHUYSCKUE 3HAKH, (DOPMYJIBI U YPAaBHCHUS).

Ilpeomemuvimu pezyromamamu U3y4eHusi XUMUH Ha 6a30BOM YPOBHE Ha CTYIEHHU CPEIHEro (MOJTHOr0) 001ero o0pa3oBaHus SBISIFOTCS:

1) B mOo3HaBaTeJILHOU cepe:

— 3HaHue (IOHMMaHUE) NU3YUYEHHBIX ITOHATHH, 3aKOHOB U TEOPHUIL;

— YMeHue ONUCHIBATH IEMOHCTPALIMOHHBIE U CAMOCTOSATEILHO IIPOBEAEHHbBIE SKCIEPUMEHTHI, UCIOIb3YsI ISl 9TOTO €CTECTBEHHBIN
(pycckuii, poJiHOM) S3BIK U SI3BIK XMMUU;

— yMeHue K1accu(PuuupoBaTh XUMHYECKHUE 3JIEMEHTHI, IIPOCTHIC U CI0KHBIEC BEIIECTBA, B TOM YHCJIE M OPraHUYECKHE COSTUHEHUS,
XAMHWYECKUE PEAKIIMH 10 Pa3HBIM OCHOBAHUSM;

— YMeHue XapaKTEepU30BaATh U3YUEHHbIE KJIACChl HEOPTaHUUYECKHUX U OPTaHUYECKUX COEIUHEHNM, XUMUYECKUE pEaKIINY;

— 20mo6HOCHmb TPOBOAUTH XUMHUYECKUIH SKCIIEPUMEHT, HaOJII01aTh 3a €ro NpoTeKaHueM, (PUKCUPOBATh
PpEe3yJIbTaThbICAMOCTOSI TEIILHOTOUEMOHCTPHUPYEMOT O3KCIIEPUMEHTAN 1€1AThBBIBO/IbI;

— ymeHue HOpMYyJINPOBATH XUMHUUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILIECTB 10 AHAJIOTUHU CO
CBONMCTBaMHU U3YUYEHHBIX;

— NOucKk UCTOYHUKOB XMMHYECKON MHPOpMaIMH, ITOJIydeHUEe HEOOX0IMMON UHPOpMallUH, €€ aHAJIN3, U3TOTOBJICHUE
XHMHUYECKOT0 NH(OPMALIMOHHOTO TIPOJAYKTa U €r0 Mpe3eHTaIIHs;

—enadenue 00s13aTeIbHBIMH CIIPAaBOYHBIMU MaTepraiaMu: [lepuoanueckoit cucteMoi xumudeckux syeMeHToB J[.M1.Meneneena,
T&6J’II/IH€I71 PaCTBOPUMOCTH, DJIICKTPOXUMHUYICCKHUM PAIOM HaHpﬂ)KeHI/II\/'I MECTAJIJIOB, PAAOM DJICKTPOOTPUHATCIBHOCTHU — JJIsI
XapaKTCPUCTHUKHU CTPOCHUA, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XUMHYECKUX dJIeMeHTOB [-1V IepuoaoB U O6paSOBaHHI)IX M1
IPOCTBIX U CIIOKHBIX BCIICCTB,

— ycmaHosieHue 3aBUCUMOCTH CBOMCTB U MPUMEHEHHUSI BaXKHEHIIINX OPTaHUYECKUX COCTMHEHUN OT UX XMMHUYECKOTO CTPOCHHUS, B
TOM 4MCJIe U OOYCJIOBICHHBIX XapaKTEpPOM 3TOr0 CTPOSHUs (MpeAeIbHBIM UJIM HENpPeAeIbHBIM) U HATUYUEM (PYHKITMOHAIBHBIX TPYIIIL;

—  MoOenuposanue MOJIEKYJ BAXXHEHUIITNX HEOPTaHUUECKUX U OPraHUYECKUX BEIIECTB;
— NOHUMAaHUe XUMUYECKOW KapTUHBI MUpPa KaK HEOThEMJIEMOM YaCTH LEJIOCTHOM HAYYHOM KapTUHBI MUPA;
2) B IIEHHOCTHO-OPHEHTAIIMOHHOU cepe — aHaJINU3 U OIICHKA MOCISACTBUU IJIsI OKPY>KaIOIIEH Cpeibl OBITOBOU U

10
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MIPOU3BOJICTBEHHOM AEATEIIBHOCTH YEJIOBEKA, CBA3aHHOM C MPOMU3BOJACTBOM M NEPepadOTKON BaXKHEHIINX XUMUYECKUX MTPOIYKTOB;
3) B TpYyZIOBOH chepe — npogederue XUMUUECKOT 0 SKCIEPUMEHTA; pa36umue HaBbIKOB y4eOHOM, TPOEKTHO-
HCCIIEN0BATEIbCKONW, TBOPYECKOUAEATEIIbHOCTUIIPUBBIIOJIHEHUUUHANBUIYAJIBHOIO IIPOEKTA I10 XUMUMU;

11
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4) B cdepe 310poBOro obpasa )KU3HU — CoO.1F00eHUe TIPABUIT 0€30TTaCHOTO O0paIlleHUs ¢ BEIIECTBAMH, MaTepHUaliaMi U
XUMHUYECKUMHU MPOIECCaMU;, OKa3aHUE MEePBOM MOMOIIM IIPU OTPABJICHUSX, OJKOTaX M APYTUX TPaBMaXx, CBS3aHHBIX C BEIICCTBAMU U
J1a60paTOPHBIM 000PYIOBAHUEM.

5)

Hcnonb3oBanue odopynoBanus nenrpa «Touka pocta» Misi peajn3alui MPOrpamMMbl.
Peaqu3anusi naHHOM padoyeil mporpamMmsbl NpeaycMATPHBaeT MCIHOJb30BaHMe o0opyaoBaHusi neHrpa «Touyka pocra». B
YaCTHOCTH, JIJIsl IPOBEJICHUsI JaOOpaTOPHBIX paboT OyAeT UucHob30BaThes IU(ppoBas 1ad0paToOpusl MO0 XMMHUHU, KOTOpasi BKIIOYAET B ce0s

CJIEAYIOIIHE DJIEMEHTHI:
becnipoBogHol MynabTHaaTunK o xumun (Releon Air «XumMusi-5») ¢ BCTPOSHHBIMH JaTYUKAMU:

1. JlaTuuk BBICOKOW TeMIlepaTypsl (TepMONapHbIii) ¢ AuanazoHoM usmepenus -200.... +1300°C;
2. JIaTuuK 31eKTpONPOBOIUMOCTH € Auana3zoHamu uzmepenus e yxe yeM ot 0 1o 200 MxCwm;
o10 1o 2000 MxCwm; ot 0 10 20000 MxCwm;
3. Hatuuk pH ¢ nuanaszonom uzmepenus He yxke yem ot 0 1o 14pH;
4. JlaT4uK TeMrepaTypbl IUIATUHOBBIN ¢ AuanazoHoM n3mepenus ot -40 mo +180C;
Hcnonp3oBanue obopynoBaHus neHTpa «Toyka pocTa» MpU pealu3alil JaHHOW MPOTPaMMBIIIO3BOJISIET CO3/1aTh YCIOBHSI:
* I pacIIUPEHUs] COJAEPXKaHMA LIKOJIBbHOIO XMMHMYECKOTO 00pa3oBaHMUS;
* ISl TIOBBIIICHHS TTO3HABATEIIPHOW aKTUBHOCTH OOYYAaIOMIMXCS B €CTECTBEHHO-HAYYHOMOOIACTH;
* ISl Pa3BUTHUS JTMYHOCTH peOCHKA B MpoIiecce 00yUeHUsI XMMHUH, €T0 CIIOCOOHOCTEH,(hOpMHUPOBAHUS U yIOBICTBOPEHHUS COIIHAIIBHO
3HAYMMBIX UHTEPECOB U MOTPEOHOCTEH;

* s pa6OTLI C O,Z[apéHHBIMI/I MIKOJIbHUKaAMH, OpraHu3alli UX pa3dBUTHA B PA3JIUIHBIX O6HaCTHXO6pa3OBaTCHBHOﬁ, TBOpquKOfI
JACATCIIbHOCTH.
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Conep:kaHue MPOrpaMMbl y4eOHOT0 Kypca

13



f

TOUKA ), POCTA

3a oCcHOBY B3siTa IporpamMma Kypca xumun st X— X| kinaccoB 001eo0pa3zoBaTenbHbIX yupeskaeHui (6a3oBbiif yposens) O.C. 'abpuensna u Crannapt
cpenHero oduiero oopazoBaHus Mo XUMHUH (6a30BbIA YPOBEHb).

Tema 1. Ctpoenue aTomMa u nepuoauyeckuii 3axon JI. U. MenpeseeBa (3 yaca)

OcHoBHBIE CBe/IeHUS] 0 CTPOCHUH aTOMA. SIpo: IPOTOHBI U HEUTPOHBL. M30TONBI. DJIeKTPOHBI. DIEKTPOHHASI 000JI0YKa. DHEPreTUYECKUM YPOBEHb.
OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 NepHoa0B nepruoanyeckoi cucremsl Jl. 1. MenzaeneeBa (nepexoaHbIx
anemeHTOoB). [ToHsiTHE 006 OpOUTANIAX. S- M p-OpOUTATU. DICKTPOHHBIC KOHPUTYpAIITH ATOMOB XUMHUYECKHX AJICMEHTOB.

Ilepuonuyeckuii 3axon .M. MenaeneeBa B cBeTe y4eHUs 0 CTPOEHHH aTOMA.

Ortkpeitue /. V1. MeHnaeneeBbIM NEprUoIMIEcKOro 3akoHa. [lepuoandeckas cuctemMa Xumudeckux anemeHToB J[. M. Menneneesa - rpaguueckoe
0TOOpaKeHHE MEPUOIUUECKOro 3aKkoHa. DU3NUECKUI CMBICI OPSAAKOBOIO HOMEpA JIEMEHTa, HOMEpa Meprojia U HoMepa Irpynibl. BaneHTHbIE 2J€KTPOHBI.
IIpuunHBEI N3MEHEHNS CBOMCTB 3JIEMEHTOB B IIEPHOJaX U Ipymmax (IVIaBHBIX OATPYIIaX).

[TonoxeHne BOIOpOAA B NIEPUOAUUECKON CUCTEME. 3HAUEHHE TIEPUOAUYECKOTO 3aKOHA U IEPUOJANIECKON CHUCTEMBI XUMUYECKUX 3JIeMEHTOB []. 1.
MenpeneeBa A pa3BUTHS HAYKU U IOHUMaHUs XMMHUYECKON KapTUHbBI MUpA.

JeMoncTpanuu. Paznuunsie GopMbl NepuoIndecKoil cucteMbl XumMuueckux snemeHToB /1. . Menneneesa.

JlabopaTopHslii onbIT. 1. KoHCTpyHpoOBaH#e mepruoandeckoi TaOIUIIbl 2JIEMEHTOB C HCTIOIB30BAHUEM KapTOUeK.
Tema 2. Ctpoenue BemecrBa (13 yacoB)

Honnas xumnueckas cBsa3b. Katuonsl u annonsl. Knaccudukanus nonos. MloHHble KpucTamuinyeckue peuetku. CBoicTBa BELIECTB C 3TUM TUIIOM
KPUCTATIMYECKUX PELIETOK.

KoBasienTHasi XuMH4yecKasi CBA3b. DJIEKTPOOTPULATENBHOCTD. [losisipHas 1 HenousspHas KOBaJeHTHbIE CBA3U. Jumnoib. [ToaspHOCTE CBA3M U NOIAPHOCTH
MoJieKysbl. OOMEHHBIN U TOHOPHO-aKLENITOPHBIM MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON CBA3H. MOJIEKY/ISIpHbIE U ATOMHbIE KPUCTAINTNYECKUE PELIETKH.
CBolicTBa BEIIECTB C ITUMU TUIIAMU KPUCTAJUINYECKUX PEIIETOK.

Merajaindeckass XuMuueckas c¢Bs3b. OCOOCHHOCTH CTPOEHHUS aTOMOB METAJIIOB. MeTajunueckass XMMHYEcKasl CBSA3b U MeTaJuIndecKas
KpUcTaJlIMyeckas pemierka. CBOWCTBa BELIECTB C STUM THUIIOM CBSI3H.

Bonoponnasi xumuueckasi ¢Bsi3b. MeXMOJIEKYISIpHAs U BHYTPUMOJIEKYJIsipHasi BOJOPO/IHAS CBSA3b. 3HAUEHUE BOJOPOIHOM CBS3M JIJIsl OpraHu3aluu
CTPYKTYp OMOIIOIMMEPOB.

IMoammepsl. [TnacTMaccel: TEpMOIUIACTHI M PEAKTOIIACTBI, UX MPEACTaBUTEIN U IPUMEHEHNE. BosloKHa: pUpoHbIE (PACTUTENBHBIE U )KUBOTHBIE) U
XMUMHYECKHE (MCKYCCTBEHHBIE M CHHTETUYECKUE), UX MPEACTAaBUTEIN U IPUMEHEHHUE.

I'a3000pa3Hoe cocTosiHMe BelecTBA. Tpy arperaTHbIX COCTOSIHUS BOJIbI. OCOOCHHOCTH CTpOeHHs ra30B. MOJSIpHBIN 00beM Ta3000pa3HbBIX BEIIECTB.
14



[Tpumepst ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3yX, MPUPOIHBIH ra3. 3arps3HeHne atMoc(eps! (KHCIOTHBIE TOKIH, TApHUKOBEIN 23 deKT) u 6oprda ¢
HUM. [IpencraBuTeny ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO/, YTICKHUCIbIHA I'a3, aMMHUak, STHIeH. X moixydeHue, coOupanue U pacro3HaBaHHE.
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Kunkoe cocrosinue BemecTBa. Bona. [lorpebiaenue Boabl B ObITY M Ha MPOU3BOICTBE. JKeCTKOCTh BOBI M CMIOCOOBI €€ ycTpaHeHus. MuHepaabHbIe
BOJIbI, MX UCTIOJIb30BAaHUE B CTOJIOBBIX U JICUCOHBIX LIETIAX.

>KI/IIIKI/IG KpHUCTAJJIbI 1 UX IPUMCHCHUC.

TBepaoe cocTosinue BelecTBa. AMOp(HBIC TBEPAbIE BEIIESCTBA B IPUPOJIC U B )KU3HU YEIOBEKa, X 3HaUeHHUE U puMeHeHue. Kpucrannmmdeckoe
CTpOEHHE BEILECTBA.

JMucnepcHble cuctemsl. [lonstue o nucnepcHbix cucreMax. JlucnepcHas ¢asza u qucnepcuoHHas cpena. Kimaccudukanus AUCIepCHBIX CUCTEM B
3aBUCHMOCTH OT arperaTHOTO COCTOSIHMSI JUCIIEPCHOM cpelibl U AUCTIEpCUOHHOM (ha3bl. ['pyboancnepcHbie CUCTEMBL: SMYJIbCUU, CYCIIEH3UU, a3PO30JIH.
ToHKOAMCTIEPCHBIE CUCTEMBI: TN U 30JIH.

Cocras BemecTBa 1 cMeceii. BeriectBa MOJIEKyIIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
[ToHsTHE «/107I» U €€ Pa3HOBUAHOCTU: MaccoBast (J0JIs SJIEMEHTOB B COEIUHEHUH, JIOJIS] KOMIIOHEHTA B CMECH - J0JIsl IPUMECEH, J10J11 pACTBOPEHHOTO
BELIECTBA B pacTBOpE) U 00beMHas. J[0y1sl BbIXOAa MPOIYKTa pEaKIIMU OT TEOPETUYECKH BO3MOYXHOTO.

JemoHncTpanuu. Mojenb KpUCTaJUIMYECKON peIeTKy xyuopuaa HaTpus. OOpasiibl MUHEPAJIOB ¢ MOHHON KPUCTAUINYECKON PEIIeTKON: KalbLuTa, TaJuTa.
Mopenu KpUCTAIITHYECKUX PEIIETOK «CYXOro JibJia» (WU noja), anmasa, rpadura (uau kBapua). Monens monexynabsl JJHK. O6pasisl mmactmace
(penonodpopmanpaeruitble, MOIUYpPETaH, MOIUITHIICH, TOTUIPONUICH, TOJIUBUHIIXJIOPUA) U U31eaus u3 HuX. OOpasiibl BOJOKOH (IIEpCTh, IIEK,
arieTaTHOE BOJIOKHO, KaIllpOH, JIAaBCAaH, HEWIOH) U u3Aenus u3 Hux. OOpa3isl HEOpraHM4ecKuX MOJIMMEPOB (cepa IIacTUIecKas, KBapil, OKCH T aIFOMUHUS,
MPUPOHBIE ATTFOMOCUIMKATHI). Mozieb MOJIIPHOTO 0O0beMa ra3oB. Tpu arperaTHbIX cOCTOSHUS BOJbl. OOpa3libl HAKUIU B YailHUKe U TpyOax
LEHTPaJIbHOTO OTOIIeHHs. KeCTKOCTh BOJIbI U CLIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha sxuakux kpuctamiax. OOpa3ibl pa3IMuHbIX AUCIIEPCHBIX CUCTEM:
IMYIbCUH, CyCTIeH3UH, aspo3oiielt, resieit u 3oneit. Koarymsauus. Cunepesuc. Oddexr Tungans.

JlaGopaTopHble onbIThI. 2. OnpeereHe THIa KPUCTAITIMYECKON PEeIeTKY BEeIIeCTBa U ONKUCaHue ero CBOMCTB. 3. O3HaKOMIIEHHE C KOJIIEKIUEH
IIOJINMEPOB: IJIACTMACC U BOJIOKOH U M3JIENHs U3 HUX. 4. VcnibITaHue BOABI HA )KECTKOCTh. Y CTPAHEHUE XKECTKOCTHU BOJBI. 5. O3HAKOMIIEHUE C
MUHEpaJIbHBIMU BoAaMu. 6. O3HaKOMIIEHUE C TUCTIEPCHBIMU CHCTEMaMHU.

IIpakTHyeckas padora Nel. [lonyuenue, coOupanue 1 pacrio3HaBaHUE Ta30B.

Cmapmoean ouacnocmuyeckas paboma.

Konumponvnaa paooma Ne 1 no meme «Cmpoenue amoma. Cmpoenue eeuiecmean

Tema 3. Xumuueckue peakuun (8 yacoB)

Peakuuu, ugyuue 6e3 u3MeHeHHsI COCTaBa BelleCTB. AJUIOTPOIUS U aJJIOTPOIHbIE BUAOU3MEHEeHUS. [IpHUnHBI aTI0TPONIUHU Ha TpUMepe MOAUPUKALIUI
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KUCJIOpOa, yriaepoaa u gocdopa. O30H, ero buosorunyeckas pois. M3oMepsl 1 n3omepus.
Peakuuu, naymme ¢ u3MeHeHHe COCTABA BellecTBa. Peakuy coeAMHEHNs, Pa3IoKeHHs, 3aMeIeHNsI 1 00OMeHa B HEOpraHM4eCKON U OpraHMuecKou
xuMuu. Peakunu 5k30- 1 3H0TepMUYeckre. TermnoBoi 3 exT XUMHUYECKON PeaklIi U TePMOXMUMUYECKHE ypaBHEHUs. Peakiiiy ropeHusi, Kak YaCTHBIN

17



f

TOUKA ), POCTA

Ciy4ai HK30TEpMHUYECKUX
peaKIuii.
CxopocTh XUMHY€CKOil peakiuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT MPUPO/Ibl pearupyrolluX BEIECTB, KOHIIEHTPAIH, TEMIIEPATYPHL,
IJIOIA I TOBEPXHOCTU COMPUKOCHOBEHUS U KaTanu3aropa. Peakuuu romo- u rereporerssie. [lonstue o katanuse u karanuzaropax. DepMeHThI Kak
OHMOJIOrMYECKHE KaTau3aTopbl, 0COOEHHOCTH UX () YHKIIMOHUPOBAHHUS.
OO0paTrumMocTh XUMH4YeCKUX peakunii. HeoOpaTtumeie u 00patuMbie XumMuueckue peakiiui. CoCTOsTHIE XUMUYECKOT0 PaBHOBECHS AJII 00PaTHUMBIX
XUMHUYECKHX peakunil. CocoObl CMENIeHNs XUMUYECKOr0 PaBHOBECHS Ha MpUMepe CUHTe3a aMMuaka. [IoHsTre 06 OCHOBHBIX HAyUHBIX MIPUHIIUIIAX
MIPOU3BOICTBA HA IPUMEPE CUHTE3a aMMHUAKa WJIK CEPHOU KUCIIOTHI.
Pouib BoabI B XuMH4YecKoii peakuuu. MctunHbie pacTBopbl. PacTBOpUMOCTS U KilaccuUKaIHsl BEIECTB [0 3TOMY PU3HAKY: paCTBOPUMEIE,
MajopacTBOPUMBIE U HEPACTBOPUMBIE BELLIECTBA.
DIIEKTPOIUTHI U HEJIEKTPOJIUTHL. DIEKTPOJIUTHYECKAS trucconnanus. KucnoTel, OCHOBaHUS U COJIM C TOUKH 3PEHHS TEOPUU DJIEKTPOIUTHIECKON
JUCCOLIMALIUY.
XUMUYECKHE CBOWCTBA BOJIbI; B3aUMOJICHCTBUE C METAJIJIAMH, OCHOBHBIMU U KUCJIOTHBIMU OKCHJIaMHU, PA3JI0KEHHE U 00pa30BaHUE KPUCTAJUIOTHIPATOB.
Peakuuu ruaparanuy B OpraHuyeCcKON XUMUMU.
I'uaposiu3s opraHnyecKuX M HeOPraHuveckKux coequHenuii. Heoopatumerii ruaponms. O6paTUMBbIil THAPOIIU3 CONEH. [ MapoIn3 OpraHuuecKuX COSTMHCHUN
U €0 MPAaKTUYECKOE 3HAUECHHUE JIJIS [TOJIy4EHUs THJIPOJIU3HOr0 CIUpTa U MbUIa. buonorndeckas posib 'HAPOIN3a B INIACTUYECKOM U DHEPrETHUECKOM
oOMeHe BeIIEeCTB U DHEPTUH B KIIETKE.
OKHC/IMTEeILHO—BOCCTAHOBHUTEIbHBIE peakuuu. CteneHb okucieHus. OnpeeneHne cTerneHu OKUcaeHus 1o hopmye coenuHenus. [lonstue 06
OKHUCJIUTENIbHO-BOCCTAHOBUTEBHBIX peakuusiX. OKUCIEHHE U BOCCTAHOBIIEHHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.
DJIEKTPOIN3. DIIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIHN MPOLIECC. DIEKTPOIN3 PACILIAaBOB U PACTBOPOB Ha MIPUMEPE XJIOpUa HATPHS.
[IpakTrueckoe MpUMEHEHHE IEKTPOIIN3a. DINEKTPOJUTUYECKOE OTYUCHUE ATFOMUHUS.
Jemoncrpanuu. [Ipespamenue kpacuoro pocdopa B 6ensiit. O30naTop. Mozgenu Mosiekyn H-OyTaHa 1 n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT
MIPUPO/IbI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS paCTBOPOB PA3IUYHBIX KUCIOT OJMHAKOBOW KOHLEHTPALIUU C OJMHAKOBBIMU I'paHyJaMU [IMHKA U
B3aMMO/JICHCTBUS OJJUHAKOBBIX KyCOYKOB Pa3HBIX METAJUIOB (MarHus, [IMHKA, KeJe3a) C COJSTHON KUCTI0TOM. B3aumoelicTBrue pacTBOPOB CEPHOI KUCIOTHI
C pacTBOpaMu THOCYJb(haTa HATPUs PA3TMYHON KOHLIEHTPALMU U TeMIiepaTypbl. Mojenb kunsmiero ciost. Pa3inoxeHnue nepokcua BoJ10poia ¢ HIOMOIIbIO
karanu3atopa (okcuna maprania (IV)) u kaTanassl CeIporo Msica u ceiporo kaprodens. [Ipumepbl HEOOPATUMBIX PEAKITHH, UAYIIHX C 00pa30BaHUEM
0caJiKa, ra3a uiv Bojbl. BzaumoneiicTBue mutus u HaTtpus ¢ Bonoi. [lomyuenue oxkcuna gocdopa (V) u pactBopeHue ero B BOJie; UCIIBITAHUE TTOJTYYEHHOTO
pactBopa akmMycoM. OOpasibl KpUCTAIUIOTUAPATOB. McrbITaHNe pacTBOPOB JIEKTPOIUTOB M HEAJIEKTPOIUTOB HA IPEAMET AUCCOLUAIMH. 3aBUCUMOCTD
CTETEeHH AJIEKTPOIUTUYECKON TUCCOLMALMN YKCYCHON KHCIIOTHI OT pa3basiieHus: pactBopa. ['uaponus kapobuna xanbuus. ['unponan3 kapoboHaToB
LIEJIOYHBIX METAJIIIOB U HUTpaToB MHKA uiu cBuHUA (II). ITomyuenue mbuta. [IpocTeiime oKMCIUTEILHO-BOCCTAHOBUTENBHBIE PEAKIIMH; B3aUMOICHCTBUE
IIMHKA C COJITHOM KUCIIOTOMU U *kee3a ¢ pacTBopoMm cyiabdara menu (II). Monens anekTponausepa. Moaesnb 31eKTPOIU3HOW BaHHBI IS TOTyYEHUS
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AJIFOMUHHA.
JIaﬁopaToprle ONBITHI. 7. Peakuus 3amelnieHus Mequ JKeJIE30M B pPacTBOPE MCAHOI'O KYIIOpOCa. 8. PeaKI_[I/II/I, uaymmue ¢ O6p330BaHI/IeM oCaJKka, rada u
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Bojibl. 9. [oydeHne KUCIopo/ia pas3aokKeHneM IMePOKCHIa BOIOPO/Ia ¢ MOMOIIbI0 okcuaa mapranmna (V) u karanassl ceiporo kaprodens. 10. [Toayduenne
BOJIOPOJIa B3aUMOJICHCTBUEM KHCIOTHI ¢ HIMHKOM. 11. Pasnuynble ciydau ruiponusa comeit.

Tema 4. BemiecTBa u ux cBoiicrsa (11 yacoB)

Metannbl. B3aumonelicTBue METAIIIIOB ¢ HEMETAJIAMHU (XJIOPOM, CEPON M KUCIOPOoAoM). B3anMopeiicTBHE IEIOUHBIX U I1IEJI0YHO3EMENBHBIX METAJIJIOB C
BOJOM. DNEKTPOXUMHUYECKUN Psl HAIPSIYKEHUI MeTajuloB. B3anMonelicTBre METAIIIIOB ¢ paCTBOPAaMU KUCIIOT U colied. AnmtoMuHoTepMus. Bzaumonelicteue
HATpHUS C ITAHOJIOM U (EHOJIOM.

Koppozus metamnos. [ToHsITHE 0 XUMHUYECKOH U 3JIEKTPOXUMHUUYECKOM KOPPO3uU MeTaioB. CIocoObI 3alIUTH METAJIJIOB OT KOPPO3HH.

Hemeranunbl. CpaBHUTENNbHAS XapaKTEPUCTHKA FaJIOT€HOB KaK Haubosiee TUIMYHBIX IpecTaBuTeNIeld HeMeTauloB. OKUCIUTENbHbIE CBOMCTBA HEMETAIIOB
(B3auMozeiicTBUE ¢ METaJUIaMU U BOJIOPOJIOM). BoccTaHOBUTENTBHBIE CBOMCTBA HEMETAJIIOB (B3aUMOIeHCTBHE C 00JIee 3JIEKTPOOTPUIIATEIbHBIMU
HEMeTaJlJIaMU U CJI0KHBIMU BEIIECTBAMHU-OKHUCIUTESMN).

Kuciorsl Heoprannveckue u opranuyeckue. Knaccuduxanus kucinor. XuMuyeckre CBOMCTBA KUCIIOT: B3aUMOJIEHCTBHE C METaJlJIaMH, OKCHIaMH
METaJUJIOB, THAPOKCHIAMH METAJIJIOB, COJISIMH, ciupTaMu (peakuus dtepudukaiim). Ocodbie CBONCTBA a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
OcHoBaHMsI HeOprannvyeckue U opranndeckne. OCHOBaHUS, UX Ki1accupuKays. XMMUYECKHe CBOMCTBa OCHOBAHUI: B3aUMOJIEHCTBUE C KUCIOTaMH,
KHMCJIOTHBIMHM OKCHJaMU U coyisiMU. Pa3iiokeHne HepacTBOPUMBIX OCHOBAHHUH.

Coau. Knaccudukanus coneid: cpeaHue, KUCable 1 OCHOBHbIE. XMMUYECKHE CBOWCTBA COJIECH: B3aUMOIEHCTBHE C KMCIOTaMHU, I1I€JI09aMU, METalJIaMH U
comsimu. [lpeacraBuTenu coneld M X 3HaUYeHHUE. XIIOPHUI HATPUS, KapOoHAT Kaiblus, pocdaT KambIus (CpeaHUE COIH); THAPOKApOOHATH HATPUS H
aMMOHHUS (KHUCTIBIE COIN); TuApokcokapOonat meau (II) - manaxut (OCHOBHAS COTb).

KauecTBeHHBIC peaKIMU Ha XJIOPHI-, CYIb(at-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUs1, KaTuoHbI xkeine3a (1) u (I11).

I'enernyeckasi cBA3b MeKAY KJIACCAMU HEOPraHUYECKUX H OPraHUYeCKHX coelMHeHui. [IoHATHEe 0 TeHETUYECKOM CBS3U U TEHETUYECKUX Psiax.
I'enetnueckuit pang metana. ['enerndeckuii psan HemeTamia. OcoOEHHOCTH T€HETUYECKOTO psifia B OPraHUYECKON XUMHUH.

Jdemonctpamun. Komtekius o6pa3iioB MeTauioB. BzaumoaeiicTBrue HaTpUs U CYpbMBI C XJIOPOM, XKeje3a ¢ cepoid. ['opeHne Maruus u aJlOMUHHS B
KHCIIopoe. B3auMoaeicTBue 1meI04H03EMENBHBIX METAJUIOB C BOAOW. B3anMoaeicTBrIE HATPUs C ITAHOJIOM, LIMHKA C YKCYCHOW KMCIJIOTOM.
AnoMuHoTepMus. B3aumoeiictBue Men ¢ KOHIIEHTPUPOBAHHON a30THOM KUCIOTON. Pe3ynbTaThl KOPpO3UU METANIOB B 3aBUCUMOCTH OT YCJIOBHII ee
npotekanus. Komneknus o0pa3noB HeMeTalioB. B3aumoeiicTBrue XJI0pHO# BOABI ¢ pacTBOpoM Opomua (noauaa) kanus. Kommekius npupoIHbIx
OpraHuYecKUX KHcioT. Pa30aBieHne KOHIEHTPUPOBAHHOM CepHOI KMCIO0ThlL. B3aumoaeiicTBie KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTHI C Caxapom,
LEIJITI0N0301 1 Meabio. OOpa3ibl MPUPOTHBIX MUHEPAJIOB, COAEPKAIIMX XJIOPHU HATPUs, KapOOHAT KaybIus, pocdart Kaiaplus U THAPOKCOKApOOHAT METU
(II). OGpa31p! NHIIEBBIX TPOILYKTOB, COAEPKALINX THAPOKAPOOHATHI HATPUS M aMMOHUS, X CIIOCOOHOCTH K Pa3JIoKEHUIO NP HarpeBaHuu. ["amenue coasl
YKCYCOM. KauecTBennnie pPC€aKy Ha KaTUOHBI 1 AaHUOHBI.
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JlabopaTopHbie onbIThl. 12. McnbiTaHKe pacTBOPOB KUCIIOT, OCHOBAaHUM U coJiel MHAUKaTopaMHu. 13. B3auMopeiicTBue COJIIHOM KMCIIOTHI M pacTBOpa
YKCYCHOM KHCIIOTHI ¢ MeTajulaMu. 14. B3aumoeiicTBue COISTHOM KMCIOThI M pacTBOPA YKCYCHOM KHCJIOThI C OCHOBaHUSAMHU. 15. B3anmoneicTBue constHoi
KHMCJIOTHI U PacTBOpa YKCYCHOM KHUCIIOTHI ¢ cossiMu. 16. [lonydeHue u cBoiicTBa HepaCTBOPUMBIX OCHOBaHU. 17. ['MIpOIN3 XJIOPUAOB U alleTaTOB

21



f

TOUKA ), POCTA

LIeJIOYHBIX MeTaJIoB. 18. O3HaKOMIIEHHE C KOJJIEKLMSMU: a) METaJNIOB; 0) HEMETAJUIOB; B) KUCJIOT; I') OCHOBaHHI; /1) MUHEPAJIOB U OMOJIOTMUECKHUX
MaTEepHAaJIOB, COJIEPHKAIIUX HEKOTOPBIE CONH.

IMpakTnyeckas padora Ne2. XrMu4yecKue CBOMCTBA KUCIIOT
IIpakTHyeckas padora Ne 3 Perienue sKCcriepuMEeHTaIbHBIX 3a/1a4 Ha UACHTU(DUKAIIMIO OPTaHUYECKUX M HEOPTaHUYECKUX COSIMHEHHH.
Koumponvnan pavoma Ne2 no meme «Xumuueckue peaxyuu. Beuwecmea u ux ceoiicmea»

Hmozoeas konmponwvnas paboma.

TpeGoBaHusI K YPOBHIO NOATOTOBKH

B pe3yabrare udydyenusi xumuu B 11 Kiacce yyammecsi J0J1KHbI
3HATH/TIOHUMATH

® gavICHelluue XUMUYECKUe NOHAMUA . BEILIECTBO, XUMUUECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAs U MOJIEKYJISIpHAsi MacChl, HOH,
AJTOTPOTIHSL, U30TOIIBI, XUMHYECKAasl CBS3b, DIEKTPOOTPULIATETHHOCTh, BAIGHTHOCTh, CTETICHb OKUCIICHHSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPBI, SJEKTPOIUT U HEIJIEKTPOIIUT, JIEKTPOTUTHUECKAS TUCCOLUAIUS, OKUCTUTEINb U
BOCCTAHOBUTEJb, OKUCIICHUE U BOCCTAHOBIIEHUE, TETIOBOK AP (HEKT peakiiuu, CKOPOCTh XUMUYIECKOUN peaKkilnu, KaTallu3, XUMIUUECKOE paBHOBECHE,
YIIEpOAHbIN cKeneT, GyHKIMOHAIbHAS TPYIa, U30MEpHsl, TOMOJIOTHUS;

® OCHOBHbIE 3AKOHBL XUumuu. COXpaHECHHU MACChl BEIIECTB, IIOCTOSHCTBA COCTaBa, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH,
® OCHOBHbBIE MeopuuU Xumuu . XHUMHYSCKOM CBA3H, 3J'I€KTpOJ'IHTPI‘IGCKOI>i Aucconuanun, CTPOCHHA OPraHUYCCKHUX COGHHHGHHﬁ;

® gaxcHelue 6euecmea u Mamepuabl. OCHOBHBIE METAJUIBI U CILIABBI; CEPHAs, COIsAHAA, a30THAs U YKCYCHas KUCIIOTHI; LIEJI04YH, aMMHUAK,
MUHEpPAJIbHBIE Y100pEHUs, HICKYCCTBEHHBIE U CUHTETUYECKUE BOJIOKHA, KaydyKH, I1JIaCTMACCHhI;

yMeTh

® Ha3bléeamb: N3YYCHHBLIC BCIICCTBA 110 <<TpI/IBI/IaJIBHOI71» Ui Me)KﬂYHapOHHOﬁ HOMCHKIIATYPC,

o onpede.fmmb: BAJICHTHOCTDb U CTCIICHB OKUCJICHUA XUMHWYCCKUX JICMCHTOB, THUII XUMHYECKOM CBS3U B COCAUHCHUAX, 3apsa]] NOHA, XapaKTCP CPCIAbl B
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BOJHBIX PAaCTBOPAX HCOPraHNMICCKUX COGHHHGHHﬁ, OKHCJIMTCIIb 1 BOCCTAHOBUTCIIb, TPUHAIJIC)KHOCTb BEIICCTB K PAa3JIMYHLIM KJIaCCaM OPTraHNYCCKUX
COCIMHEHMI;
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® Xapakmepu308ams: 3JIEMEHTHI MAJIbIX IEPHOJIOB 10 UX MOJIOKEHUIO B eproandeckoit cucreme J1.M1.Menneneesa; o0uiye XMMHUYECKHE CBOMCTBA
METAJIJIOB, HEMETAJLJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEUHEHUN;

® 00BACHAMB. 3aBUCHMOCTEL CBOWCTB BCIHICCTB OT UX COCTaBa U CTPOCHUS, IIPUPOAY XHMHYECKOH CBA3H (HOHHOﬁ, KOBaHeHTHOﬁ, MeTaHHquCKOﬁ),
3aBHUCHUMOCTb CKOPOCTHU XHUMHYISCKOM PCaKIUA U MOJIOKCHUA XUMHUYCCKOI'0 paBHOBECHUA OT PA3JIMYHBIX (i)aKTOPOB;

® BbINOJIHAMb XUMUUECKUIL IKcnepumernm 110 paCliO3HaBaHUIO BayKHEHUIIINX HCOPTaHNYCCKUX U OPraHUYCCKUX BCUICCTB,

® nNPO8OOUMb CAaMOCTOATEIbHBIA TOUCK XUMUYECKOW HH(OPMALIUU C UCTIOIb30BAaHUEM PA3IMUHbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIPHBIX U3JaHU,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHETA); HCIIOIB30BATh KOMITBIOTEPHBIE TEXHOJIOTUH 17151 00pabOTKH U Mepesaud XuMHUIECKoi nHpopManun
U ee MPEJICTABICHHS B PA3JINYHbIX (OpPMaX;

HCITOJIB30BaATh npnoﬁpeTeHHme SHAHUA U YMCHUSA B HpaKTI/I‘leCKOﬁ JesSITeJIbHOCTH U MOBCEeIHEBHOM KU3HM IS

00BSCHEHUS] XUMUYECKHX SIBJICHUI, TPOUCXOAIIUX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

OMpeaAcJICHNUA BO3MOKHOCTH IMMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHLIX YCIOBUAX U OLCHKHU UX HOCHCHCTBHﬁ;

9KOJIOTMYECKH TPAMOTHOT'O TTOBEICHHS B OKPYXKAIOLIEH CPEnE;
e OLICHKU BIIMSIHUSL XUMHUYECKOT0 3arpsI3HEHHs OKPYKAKOIIEH Cpelbl Ha OPTaHN3M YE€JI0BEKa U IPYTHE KUBBIE OPraHNU3MBbI;
0e301acHOro oOpaleH st ¢ TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH, JJA00PaTOPHBIM 000py10BaHUEM;

MIPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIIEHTPAIMU B OBITY M Ha IPOU3BO/ICTBE;

KPUTHYECKON OLIEHKU JOCTOBEPHOCTH XUMHUECKON HHPOPMAIIH, TIOCTYNAIOIIEeH U3 Pa3HbIX HCTOYHUKOB.

YueOHo-MeTOAMYECKOE oOecneyeHne

Hcnonb3yemslit yueOHO-METOANYECKHI KOMIUIEKC:
VYueonuk: ['abpuensu O.C.Xumus. 11 knacc. bazoserit ypoBers. Mocksa. Jlpoda. 2019.
Tpoeryoosa H.I1. [Toypounsie pa3zpabotku o xumuu: 11 kmace k yaeorukam O.C. 'abpuensHa u 1p. Mocksa. OO0 «BAKO». 2017.
INabpuensu O.C. u np. Xumus. 11 knacc. bazoBblii ypoBeHb: MeToanueckoe mocoodue. Kuura mis yuurens. Mocksa. poda. 2018.
I'a6puensa O.C. u ap. HacronpHas xkaura yaurens. Xumus. 11 kimace: B 2 9. — M.: lIpoda, 2017.
Henuncosa B.I'. Xumus. 11 knacc: IToypounsie miansl. [lo yueOnuky: ['abpuensn O.C. u ap. Xumus.11 knace. — Bonrorpaa: Yuutens, 2018.
INaopuensa O.C. [Iporpamma kypca xumuu s 8 — 11 kimaccoB 00meo0pa3oBaTeNbHBIX yapexaenui, - M.: JIpoda, -2019 r.;

N o ougrwdE

Xumus. 8-11 knaccel: paboure mporpammel 1o yuebnukam O.C. I'abpuensina/ aBt.-coct. [.11. Macnakosa, H.B. Cadponos. — Bonrorpan:
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«YUUTEJIb», 2018. — 203 c.;

8. Koncrpykrop pabouunx mporpamm. Xumus 8-11 knaccel. Paboune nporpammel o yueounkam O.C. IN'abpuensna: m3gatensctBo «YUYUTEJIby, 2017
r.;
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Cnucox UHTEpHET — pecypcoB (caiiT)

1. Xumus u xu3Hb-X XIBek http://www.chem. msu. su/ rus

2.T'azeta «Xumust» u cait s yautens «S uay Ha ypok xumum» http:// him. 1september. Ru

3.BupryansHas xumuueckas mkoxa http: // maratakm/ narod. ru.

4. Xumus s Beex http://school-sector.relarn.ru/nsm/

5.WebElements: onnaiiH-cipaBoOYHHK XUMUYECKHUX 31eMeHTOB http://webelements. Narod.Ru

6. XuMus A7 BceX: WIUTIOCTPUPOBAHHbBIE MaTepHalIbl 10 00IIel, OpraHn4ecKou u

7. llkonpHas Xxumus http://schoolchemistry.by

HEOPraHWYECKON XUMUU

http://school-sector.relam
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TemaTnuyeckuil miaan Xumus 11 Kiaace
(1 yac B Henearo. Becero 35 yacoB)

KosinyecTBO KOHTPOJIBLHBIX padoT 3a rog — 3

KosmyecTBo npakTH4ecKnx pador 3a rog — 3

W3 \aux
Bcero
N Tewa [IpakTrueckue
o
- ‘acos KonTponbhbie paboTh
paboThI
TemaNel. Ctpoenue atoma u
1 nepuoauyeckui 3akox /[ 1. 3
MenneneeBa
IIp. p. Nel o Teme: CrapToBasi THarHOCTHYECKAasI
«IlonyueHnue
TemaNe2. Ctpoenue YACHHS, padora
2 13 | cobupanue u
BeecTsa pacIIO3HABAHHE K.p. Ne 1 1o teme «CtpoeHue
Fa30B» atoMa. CTpoeHue BEIeCcTBa»
3 Tema Ne3. Xumudaeckue 8
peaxkuumn




TOUKA Y POCTA
IIp. p. Ne2 o Teme K.p. Ne 2 o reme «Xumundeckue
«XUMUYECKHE peakuuu. Bemecta u ux
4 Tema 4. BemectBa u ux 11 CBOMCTBA KHCIIOT» CBOMCTBa»

CBOMCTBa

IIp. p. Ne3 o teme:
«Pemenne
AKCHEPUMEHTATbHBIX

HTorosas koHTpOILHAs padoTa
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'T‘)‘Il(lkl. POCTA
3a/1a4 Ha
UICHTU(DUKAITUAIO
OpraHUYECKHUX U
HEOPraHUYECKUX
COEIMHEHUI.
Hroro 35 3 4
I'paduk
NPOBeleHNs] KOHTPOJIbHBIX M PAKTHYECKHUX PadoT 110 XMMHUHU
B 11 ki1acce (0a30Bblii ypoBeHb)
Ne Tema IInanupyemas DaKkTHYECKAsA

JAaTa MPOBEJIeHUs | J1aTa NPOBeACHUS

1. | CraproBas nuarHocTuyeckas
pabora
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2. | IlpakTnueckasi paéora Ne 1
«[lonyuenue, cobupanue u
pacro3HaBaHHE Ta30B»
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KonTpoabnas padora Nel o
teMe «Ctpoenue atoma. CTpoeHue
BEIIECTBA»

IIpakTHyeckas padora Ne 2
«XUMHUYECKHE CBOUCTBA KUCIIOT»

IIpakTyeckas padora Ne 3
«Pemrenne OKCIICPUMCHTAJIBHBIX
3a71a4 Ha UJCHTU(PHUKALIUIO
OpTraHNYCCKUX U HCOPTraHNYICCKHUX
COCIMHEHUN

KonTpoasnas padora Ne2 no
TeMe «XMMHYECKHE PEAKIIUU.
BemecTBa 1 nx cBoiicTBay.

Hrorosas KOHTPOJIbHas1 paﬁoTa
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Kanennapuo — rematuyeckoe niianupoBanue (11 kiaace, 35 yacoB)

HanmenoBanue pasznena u tem | Kon Hata Hata Homaninee
-BO MPOBEA. | MPOBE. 3aJjaHNe
Ne yac. Tun ypoka 110 daxTig
n/ UIaHy
i
TemaNel. CTpoeHue aToma u nepuoauyeckuii 3axkon [[.U. MenneseeBa (3 yaca)
Crpoenue aroma. BBoHbII 1 VYPpok noBTopeHHs [Tap. 1, ymp. 2,
1 | uncrpykrax no Th. Y CUCTEMAaTH3aLUU 4-7,ynp 8
3HaHUH MHCHM.
[lepronnueckuii 3aK0H U 1 Kom6unMpoBan [Map.2, ¢.13-18,
o | CTpOCHHE aToma. HBII ymp. 1-6
[Tonmoskenue BogoOpoIa B 1 KomOunaupoBan ITap. 2, ¢.19-23,
3 MEePUOIUYECKON CUCTEME. HBIN ymp. 7-8
3nauenue [lepuoamyeckoro
3aKOHa.
TemaNe2. Ctpoenne BemectBa (13 yacos)
HNonnas xumudeckas CBs3b. 1 Ypok noBTOpeHus [Map. 3, ymp 1-
4 | CraproBasi A CUCTEMAaTH3alluU 57,8, ynp9
AHATHOCTHYeCKasi paboTa. 3HAaHUN TTHCHM.
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KoBaJIeHTHAs XUMUUECKAs
S | cBs3h.

KomOunMpoBan
HBIT

[ap. 4, ymp 1,
2,4-8
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Merannuueckas XuMuyecKas Kom6unmpoBan [Tap. 5, ymp 1-5
6 | cBs3b. HBIN
Bonoponnas xummuueckas Kom6unmpoBan [Tap.6, ynp 1-6
7 | cBa3b. HBII
[Tormmepsr. KomOunuposan [Map. 7, ymp 1-6
8 HBIT
l"azo006pa3Hbie BemecTBa. Kom6unuposau ITap. 8, ymp 1,2,
9 HBIA 9,11, 12, ymp 3,
4 muceM.
IIpakTuueckas padora Nel no Ypok npumMeHeHUst Odopm. npaxk.
teme: «[lomyuenue, coOupanue 3HAaHWUN, YMEHUH, pabory.
10 | u pacno3HaBaHue ra3oBy» HaBBIKOB
HcnonszoBanue o00pynoBaHus
nenTpa «Touka poctay
Kunkue Bemectna. Kom6unmpoBan [ap. 9, ynp
11 HBII 1-3, 6-9, ynp 10
MTUCHM.
TBepasie BeriecTBa. KomOnHupoBan [Tap. 10, ymp.
12 HBIN 2-4
JlucriepcHble CUCTEMBI. Ypoxk [Map. 11, ynp
13 dbopmupoBaHUs 1, 3-9.
3HaAHUU
CocraB BelecTBa U CMECEH. KomOuaMpoBan [Map. 12,
3aKO0H IMOCTOSTHCTBA COCTaBa HBIN KOHCIICKT
14 | BemecTs. yrp 1,2,3, ymp
57,913
MTUCEM
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15.

O00011IeHIE ¥ CUCTEMATH3ALINS
3HaHu# 1o TeMe «CTpoeHue
atoMa. CTpOCHHE BEIIECTBAY.

Ypok 060011eHNS
51
CHCTEMATH3ALIUN
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IToaroroBka Kk KOHTPOJIBLHOM
pabore.

3HAHUU

KonTpoabnas padora Ne 1

YPOoK KOHTpOIS

16 | mo teme «CtpoeHue atoma. 3HaHUH, yMEHUH,
CrpoeHue BemecTBa HaBBIKOB
Tema Ne3. Xumunueckue peakuuu (8 4acon)
[TonsiTvie 0 XUMUYECKOM 1 Ypox ITap. 13, ymp.
peakiyy. Peakiu, nnymnme dopMupoBaHus 1-5
17 | 6e3 u3ameHeHust cocTaBa 3HAHUU
BEILIECTB.
Peakuum, naynme ¢ m3meHenne | 1 KomOunupoBan I[Tap. 14, ymp.
18 | cocTasa BemecTsa. HBIN 1-4, ynip 6,9
MIHCHM.
CKOpOCTh XUMUYECKOM 1 KombOunupoBan [Tap. 15, ynp.
19 | peakmumu. HBII 1,2,4-8, ymp 11
ICHM
OOpaTUMOCTh XUMUYECKHX 1 KombunupoBan [Tap. 16, ymp.
20 peakuuii. XUMHUECKOe HBIN 3, 5, 6 muceMm
paBHOBECHE U CTIOCOOBI €70
CMEUICHUS.
Posb BOJBI B XUMHUYECKON 1 KombunupoBan [Tap. 17, ymp.
21 | peakuuu. HBIN 1,5,7, ynp 10
HHICHM
I'unponus opraHuueckux 1 1 KomOunuposan [Tap. 18,
22 HEOPraHNYECKUX COCTMHEHU. HBIH
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23

OKHUCITUTEIIBHO —
BOCCTaHOBUTEIIHHBIC PEAKIIHH.
Hcnonn3oBanue 000pya0BaHUs
neHrtpa «Touka pocra»

KomOunMpoBan
HBIN

ITap. 19, c.155-

158, ymp.
1-4

37



f

TOUKA ), POCTA

DneKTponu3 1 KomOunupoBaHn - [Tap. 19, c. 158-
24 | Vcrnonp3oBaHue 000y 10BAHUS HBII 162, ymp.
ueHTpa «Touka pocta» 7
TemaNe4. BemecTBa 1 ux cBoiicTa (10 yacos
MerTasibl. 1 KombOunupoBan [Tap. 20, ymp.
25 HBIN 5 (a,B) mUCHM,H
Hewmeramsl. 1 KomOunuposan [ap. 21, ynp 1-
26 HbBII 5, ymp. 6,7
(ucem)
2,7
Kucnotsl. [IpakTudeckas 1 Kom6unmpoBan [Tap. 22, Yup.
pa6ota Ne 2 o Teme: HBIH 3,4(a), 5,6
27 «XHAMHYECKHUE CBONCTBA MHACHM,
KUCJIOT» o(hopMHTH
Hcnonw3oBanne 000pynoBaHUs MPaKTUYECKYIO
neHTpa «Touka poctay paboty
OcHoBaHwus. 1 KomOunaupoBan [Tap. 23, ymp.
28 HBIN 5(a), 6,8
MTUCHM.
Comnn. 1 Kom6unmpoBan [lap. 24, ynp.
29 HBIN 1,2,4,yp 5
MTUCHM
['eHeTnyeckas CBA3b MEXKAY 1 Ypok noBTOpeHUs [Map. 25, ynp. 3,
30 | kmaccamMu HEOPraHUYECKUX U W CUCTEMATH3aLUuU 5, 7 nmuceM
OPraHUYECKUX COCTMHECHUI. 3HaAHUU
0O00061enne u cucrematuszanus | 1 Ypok 000061IeHNSA
31 3HaHM No Teme «BemmecTa u 51
ux cBoiictBay. [logroroska k cucTeMaTH3aluu
KOHTPOJILHOH padoTe. 3HaHUU’
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32

Kontpoabnas padora Ne 2 o
TeMe «XUMHUYECKUE PEAKIIUH.

Ypok KOHTpOJIs
3HaHUM, yMEHUH,
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BemiectBa u ux cBoicTBa» HaBBIKOB
IMpakTuyeckas padGora Ne 3 Ypok nmpumMeHeHus Odopwm. pax.
o teme: «Pemenue 3HaHUI, YMEHUH, pabory.
SKCTIEPUMEHTAIBHBIX 33124 Ha HaBBIKOB
UJICHTU(DUKAITIIO
33 | opraHMYeCKHX u
HEOPraHUYECKUX
COEIMHEHUNY.
HcnonbzoBanue 000pyaoBaHUs
nienTpa «Touka pocta
HToroBasi KOHTPOJIbHAS Ypok KOHTpOJISt
34 padora 3HAaHWUM, yMEHUH,
HABBIKOB
35 [ToBTOpenue u 06061IeHUE 32 Ypok noBTOpeHHs

KypC HEOPTaHUYECKON XUMUU

U cUucreMaTni3alnu
3HAHUU

1. Ouenka ycTHOro orBera.
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MMe 1o npeamety «Xumus» 11 knace.

Kpurepun n HopMbI OLIeHKH 3HAHU 00y4arOIINXCS.
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OTmeTka «5» .
- OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAaHUH U3YUYEHHBIX TEOPHil;
- MaTepuall U3JI0KECH B OTPEACIICHHON JIOTHUECKOH TIOCTIEI0BATEIBHOCTH, JIATEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTEIbHEIN.
OTBeT «4» ;
- OTBET MOJIHBIN U MPAaBUJIbHBIN HA CHOBAHWU M3YUYCHHBIX TCOPHUH;

- MaTepHaj U3JI0KEH B ONPEAEICHHOM JOrMYeCKON OCIeI0BaTEIbHOCTH, TIPH 3TOM JIOMYIIEHBI ABE-TPHU HECYIIECTBEHHbIE OIINOKHU, UCIIPABICHHBIE 10
TpeOOBAHUIO YUUTEIS.

OtTmerka 3» :
- OTBET MOJHBIN, HO MIPH ATOM JIOMYIIeHA CYIIECTBEHHAs OIIMOKA MIIA OTBET HEMOIHBIN, HECBSI3HBIM.
OTMeTKa «2» :

- Tpu oTBeTe OOHAPYXEHO HEMOHUMAaHKE yYaIllMMCsl OCHOBHOI'O COJIEp KaHUs y4eOHOro MaTepuasa Uilu JOMYIIeHbI CYIIECTBEHHbIE OIIUOKH, KOTOpPbIE
YYaIIUUCs HE MOXKET UCTIPABUTh IIPH HABOJISIIMX BOMPOCAX YUUTENsI, OTCYTCTBHE OTBETA.

1. OueHka 3KcnepUMEHTATbHBIX YMEHHUIA.

- O1rieHKa CTaBUTCSI HA OCHOBaHUH HAOIIOJICHUS 32 yIAIIUMUCS ¥ TUCBMEHHOTO OTYETa 32 paboTy.
OTMeTKa «5»:

- pa60Ta BBITIOJIHCHA MTOJIHOCTBIO U IIPABUJIBHO, CHACJIAHBI ITPABUJIBHBIC Ha6J'IIO,[[eHI/IH " BBIBOABI,
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- SKCIEPUMEHT OCYILECTBJIEH 110 TUIaHY C Y4€TOM TeXHUKHU 0€30I1aCHOCTH U MpaBui pabOThI € BEIIeCTBAMU U 000PYA0BaHUEM;
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- TIPOSIBIICHBI OPTaHU3AI[MIOHHO - TPYJOBBIE YMEHHS, MOAJICPKUBAIOTCS YHCTOTAa pabodero mMecra W MOPSIOK (HA CTOJE, PKOHOMHO HCIOIB3YIOTCS
PEaKTUBBI).

OtTMeTka «4» :

- pa60Ta BBIIIOJIHCHA IIPABHUIJIBHO, CACJIAHBI IIPABUJILHBLIC Ha6J'IIOI[CHI/IH " BBIBOJIbI, HO IIPU 3TOM 3KCIICPUMCEHT IIPOBCACH HC INTOJTHOCTHIO WMJIN JOITYIICHBI
HCCYIICCTBCHHLIC OIIIMOKH B pa60Te C B€CICCTBAMHU U 060py,HOBaHI/IeM.

OTMeTKka «3»:

- paboTa BBITNOIHEHA MPABHIILHO HE MEHEe YeM HAIIOJIOBUHY HIIU JIOMYIIIEHA CYIIECTBEHHAS OIMOKA B XOJI€ IKCIIEPUMEHTA B O0BSCHEHUH, B OPOPMIICHUH
paboThl, B COOJIIOJICHUM MPABIII TEXHUKHA OE30MTACHOCTH Ha paboTe C BEIIECTBAMHU M 00OPYIOBaHUEM, KOTOPasi HCTIPABIISICTCS IO TPEOOBAHHUIO YUUTEIS.

OTMeTKa «2»:

- JIOTMYIICHHI B¢ (¥ OoJiee) CYIICCTBCHHBIC OIIMOKH B XOJe: IKCIICPUMEHTA, B OOBSICHEHUH, B 0(DOPMIICHUU paOOTHI, B COOJIIOICHUU TPABUI TCXHUKH
0€30MacHOCTH NP padOTe C BEIIECTBAMU M 00OPYIOBAHHEM, KOTOPHIC YUAIIHIICS HE MOXKET UCIIPABUTH JJAXKE 110 TPEOOBAHUIO YUUTEIS;

- pa60Ta HC BBIIIOJIHCHA, Y Y4HalICTrOCs OTCYTCTBYCT SKCIICPUMCHTAJILHBIC YMCHU.

3. OueHka yMeHUii peliaTh pacuyeTHbIE 3aa4H.
OTtmeTKka «5»:
- BJIOTHYECKOM PACCYKJIEHUHU U PEIIICHUHU HET OITMOOK, 3aja4a pelieHa paiioHaIbHBIM CIIOCOO0M;
OtmeTka «d»:

- B JIOTUYCCKOM PACCYXICHHUU U PCUHICHUA HET CYHICCTBCHHBIX OHII/I6OK, HO 3ajJjada p€lI€Ha HEPATNOHAJIbHBIM CHOCO6OM, WKW JOIMYIICHO HE Ooiee ABYX

HECYIECTBEHHBIX OIIMOOK.
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OTMeTKa «3»:
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- BJIOTHYECKOM PACCYKIEHUU HET CYIIECTBEHHBIX OIMMNOOK, HO TOMYIIEHA CYIIECTBEHHAs OIMOKA B MATEMAaTHYECKUX pacueTax.
OTMeTKa «2»:
- IMEETCS CYIIECTBEHHBIC OITHMOKH B JIOTHYECKOM PACCYKICHUH U B PCIICHUH.

- OTCYTCTBHC OTBCTA HA 3aIaHUC.

4, O1neHka MUCbMEHHBIX KOHTPOJIbHBIX paﬁoT.

OTMeTKa «5»:

OTBET MOJHEINA 1 HpaBI/IJ'II)HI)II\/’I, BO3MOXXHAa HECYIICCTBCHHAA ommoKa.

OTMeTKka «4»:

OTBET HEHOIHBIN WIIN JOIMyHICHO HE Oonee JABYX HECYHICCTBCHHBIX OIIIOOK.

OTMeTKka «3»:

paboTa BHINIOJIHEHA HE MEHee YeM HaTOoJIOBHHY, AOIYIIIEHa OJHa CYIECTBEHHAs OIIMOKA U IIPU 3TOM JIBE-TPU HECYIIIECTBEHHBIE.

OTMeTKka «2»:

pa60Ta BBITIIOJITHEHA MCHBIIC YEM HAIIOJIOBUHY WJIN COACPIKHUT HECKOJIBKO CYIICCTBECHHBIX OIIINOOK.

paboTa He BBINOITHEHA.
[Tpu o11eHKE BBITIOIHEHUS TUCHMEHHON KOHTPOJIEHOM paboThl HEOOXOIMMO YUUTHIBATh TPeOOBaHUS €MHOTO opdorpaduaeckoro pexxuma.

5. O1eHKa TeCTOBBIX PadoT.
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TOUKA ), POCTA

TecTpl, cOCTOAIIME W3 TSATH BOIMPOCOB MOXHO HWCIIONB30BATh IMOCIE HM3ydeHHUs Kaxmoro marepuana (ypoka). Tect w3 10—15 Bompocos
UCTIONIB3YETCs JIsl Iepuoandeckoro KoHTpois. Tect uz 20—30 BOmpocoB HEOOXOAMMO UCTIOIB30BATh JJISI UTOTOBOTO KOHTPOJIA.

[Tpu orleHUBaHUM UCTIONB3YETCS CICAYIOMIAs IIKaJIa: T TECTa U3 MATH BOITPOCOB

* HET OIIMOOK — OLIEHKA «5»;

* O/IHA OIIMOKA - OI[CHKA «4»;

* JIBE OIINOKU — OIEHKa «3»;

* TPH OIITUOKU — OICHKA «2».

Jnst recta u3 30 BOIpPOCOB:

* 25—30 mpaBUIBHBIX OTBETOB — OIICHKA «5»;

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

* 13—18 npaBUIIBHBIX OTBETOB — OIICHKA «3Y;

* MeHbIIIe 12 MpaBUIBHBIX OTBETOB — OILICHKA (2.

6. Ouenka pedepara.

Pedepat orieHuBaeTcs 1o cneayronmM KpUTepUsIM:

* coOmrofenue TpeboBaHUMN K €ro 0(POPMIICHHIO;

* HEOOXOIUMOCTbH U JOCTATOYHOCTH JIJIsl PACKPBITHS TEMbI IPUBEJACHHON B TeKCTe pedepara HH(OopMaIumy,
* YMEHHUE 00yJaromerocsi CBO0OIHO H3JIaraTh OCHOBHBIC UJICH, OTPAKCHHBIC B pedepare;
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* CIIOCOOHOCTBH 00Y4aIOUIETOCs OHATh CYTh 33JJaBAEMbIX WICHAMH aTTECTAlMOHHOM KOMHCCHUHU BOIPOCOB M C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.
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DopMbI U CpeaCTBA KOHTPOJISA

CrpykrypHblii anemeHT Pabouell mporpammsl «@opmbl u cpedcmea KOHmMpO/ia» BKIOYAET CUCTEMY KOHTPOJUPYIOLIUX MaTepHaloB (KOHTPOJIbHBIE U
nabopaTopHbie pabOThI) IJIs1 OLIEHKH OCBOCHUS IIKOJIBHUKAMU IIAHUPYEMOTO cojiepKaHus. TeKCTbl KOHTPOJIBHBIX U MPAKTHUECKUX pabOT MpHIIAratoTcs.
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