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CTpyKTypa 10KyMeHTa
PaGouasi nporpaMma BKJII0YAET B ce0s1 pa3aenbl:
v’ TlosiCHUTENIbHAS 3aIIUCKa.
v’ Conepxanue yueGHOro Kypca.
v [lnaHupyeMbie pe3yabTaThl y4eGHOTO TIpoIecca.
v V4eOGHO-METOANYECKIN KOMIUIEKC
v’ KalleH1apHO-TEMaTUYECKOE TUIAHUPOBAHUE

Peanu3auus paboyeil mporpaMMbl IPEATIONAraeTcs B YCIOBHUIX KIaCCHO-YPOUHOU CUCTEMBI 00yUYeHHsI, Ha €€ OCBOSHHE T10
yueOHoMy Tutany mkonbl Ha 2023-2024 yueOnbiii rog otBoauTcs 34 yac. B ro, 1 4. B Hexento.
Br16op manHO# porpaMMbl 000CHOBAH CIIETYIOIIUMH (haKTOpaMHu:
v' B mporpamme kypca O.C. T'abpuensHa mpeicTaBieHa HanOojee JOTHYHO ¢ TOYKH 3PEHHUS IOCIEN0BATEILHOTO
U3JI0KCHUS;
v’ B&XHBIMH 0COOCHHOCTSIMU JaHHO IIPOTPAMMBI SIBJISFOTCS €€ IUKJINYHOCTD, B3AHMOCBSI3b M B3aUMOIOTIOHIEMOCTD
TEMaTHYECKUX Pa3/eloB, BHYTPEHHsIS JIOTHKA y4eOHOTo MaTepHraa.
v/ peanM3anus JAHHOM MPOrpaMMbl MOTPEOYET OT YUUTENS UCIONL30BAHUS B NPAKTHKE PAOOTH HETPAIUIMOHHBIX,
WHTEPAKTUBHBIX II€JarOTMYeCKMX TEXHOJIOTHMH, aJeKBaTHBIX BO3pacTy ydYaluxcs, Ha (OpMHpPOBaHHE
0011Iey4e0HBIX 1 peIIeKCUBHBIX YMEHUH, Ha Pa3BUTHE TBOPUYECKOTO MTOTEHIHATIA.

Yueonnk: «Xumus 11 kmacc. bazossii yposenby /aBT. O.C [Nabpuenss. - M.: [Ipoda, 2016; 3-e uzn., crepeorur,
223 c.
Howmep yueOnmka u3 denepanpaoro nepeuns Ha 2023-2024 yueonsiii roa: 1.3.5.4.1.2

IlosicHuTeILHAA 3aNMHCKA

Pabouas nporpamma o xumuu Ha 2023/2024 yueOHblii ros pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

*  OenepansHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepannmy;

* degepanpHOro TOCYAAapCTBEHHOTO  00pa3oBaTelIbHOrO  CTAaHAApTa OCHOBHOTO  oOmiero  oOpa3oBaHus,
YTBEPKACHHOIO MpuKa3zoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanmu ot 17.12.2010 Ne 1897 (nanee -
®I'OC ocHOBHOTO 0011IETO 00pa3zoBaHus); 5-9 KiTacch

*  ®depnepanbHOro rocyJapcTBEHHOIO 00pa30BaTeNILHOIO CTaHJapTa cpeanHero obmero odpazosanus (nanee — PI'OC
COO), yTBepxIeHHOTO NpHKa3oM MunHcTepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne413 (c
n3meHenusimu); 10-11 xmacce

[lopsinka opraHu3anyM M OCYIIECTBICHHS 0Opa30BaTEIbHON AEATENBHOCTH 10 OCHOBHBIM 00II€00pa30BaTeIbHBIM
mporpaMMaM - 00pa3oBaTeNbHBIM MNPOrpaMMaM HadalbHOro OOIIEro, OCHOBHOIO OOLIEro W CpemHero ooOwiero
00pa30BaHusl, yTBEPIKISHHOIO MTPHUKa30M MUHHUCTEPCTBA 00pa3oBanus u Hayku Poccuiickont @enepammu ot 30.08.2013 Ne
1015;

* Ilpukaz3 MunnpocBemenust Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknenun llopsgka opranuzanum u
OCYIIECTBIICHUS] 00pa30BaTEIbHON AEATEILHOCTH [0 OCHOBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa30BaTelbHBIM
MporpaMMaM Ha4ajabHOTrO OOIIEro, OCHOBHOIO OOIIEro U CpelHero o0Iero oopa3oBanus» (BCTymaeT B CHIy ¢ 1 CEHTAOpS
2021 roma)

denepabHOTO  TepedHsi y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJNB30BAaHHIO TMPH  pealu3alid  HUMEOIINX
TOCYJapCTBEHHYIO aKKpeIUTAlI0 00pa30BaTEeNbHBIX MPOrpaMM HAdallbHOTO OOIIEro, OCHOBHOTO OOIIET0, CpPEeTHETO
o0miero o0pa3oBaHusl, yTBEPKIEHHOTO MpukazoM MuHucTtepcTBa npocsemenus Poccuiickoit @epeparuu ot 20.05.2020
Ne254;

» Jlpuka3za mmHUCTEepcTBa TpocBemieHus Poccuiickori ®enepanmn «O BHECEHWH HM3MEHEHHH B (QellepanbHbIN
nepevyeHs y4yeOHUKOB, JOMYIIEHHBIX K HCIIOJNIB30BAHUIO MPH peajr3alidy MMEIOLINX TOCYIapCTBEHHYIO AKKpEIUTALUIO
00pa3oBaTeIbHBIX NPOrpaMM HA4aJbHOTO OOIIEr0, OCHOBHOI'O OOILEro, CpeJHero ooIero oopa3oBaHusl OpraHu3alusIMH,
OCYIIECTBIISIIOIIMMHA ~ 00pa30BaTeNbHYI0 AESTEIbHOCTh YTBEPXKIEHHOTO TpHKa3oM MUHHCTEpPCTBA MPOCBEIIECHUS
Poccutickoit @eaeparun ot 20 mast 2020 No254» yreepxaeHabii 23.12.2020 1. No766;

[lepeuns opranu3zanmii, OCyIIECTBIISIOMIMX BBITYCK Y4€OHBIX TOCOOUH, KOTOPBIE JOMYCKAIOTCS K UCIOIBb30BaHHIO MIPH
peann3anyuy UMEIONINX TOCYJapCTBEHHYI0 aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOTPaMM HAaYaJbHOTO OOIIEro, OCHOBHOTO
o0111ero, cpeiHero ooIero oopa3oBaHus, YTBEPIKICHHOIO MpruKa3oM MUHHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
®epepanuu ot 09.06.2016 Ne 699;

* Canwurapusie npasuia 1 HopMbl CanlluH 1.2.3685-21 «['uruennueckue HOpMATUBBI U TPEOOBaHUS K 00ECTIEYCHUIO
Oe3onacHocT M (WiM) OE3BPENHOCTH JIISl 4YeloBeKa (aKTOpOB Cpeibl OOMTAHHS», YTBEPIKJIEHHBIX IMOCTAHOBICHHUEM
I'maBHOrO rocynapcTBeHHOro canutapHoro Bpada Poccuiickoit ®@enepannu ot 28.01.2021 Ne 2



[TocTanornenne ['maBHOTO TOCymapcTBeHHOTO caHuTapHoro Bpada P® ot 28.09.2020 Ne 28 «OO0 yTBepKIeHUH
caautapabix mpaBun CII 2.4.3648-20 «CaHuTapHO-3MHAEMHAOIOTHIECKIE TPeOOBAaHUS K OPTaHM3AIlUSAM BOCIUTAHUS H
00y4YeHUs, OT/IbIXa U O3/OPOBIICHUS ISTCH U MOJIOICHKI;

» Pacnopsokenust Komurera mo odpazosanmto ot 15.04.2022 Ne 801-p «O popmupoBaHUM KaleHIAPHOTO YU4eOHOTO
rpaduka TOCYHapCTBEHHBIX  oOpaszoBaTenbHBIX  yupexaennii  Caskr-llerepOypra, peamu3ylOmMX  OCHOBHBIC
001eo0paszoBarenbHbIie porpammel, B 2023/2024 y4edHoM roay»;

* Pacnopsoxenus Komutera mo obpaszoBanmio oT 09.04.2021 Ne 997-p «O ¢opmupoBanun ydeOHBIX ILIAHOB
rOCyIapCTBEHHBIX 00pa3oBaTenbHBIX yupexaeHuit Cankr-llerepOypra, peann3yromux OCHOBHBIE 00IIe00pa3oBaTeNbHBIC
nporpammsl, Ha 2022/2024 yueGHbIi ro1»;

» Tlonoxenus o padoueit nmporpamme Ha 2023-2024 yueOHbIii ro;

e Vcraa 'BOY COII Ne323;

OcHOBHOM 00pa30BaTEILHON MPOTpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHms B cOOTBETCTBHH ¢ TpeboBanmsmMu OI'OC
COO 10-11 knmaccer

IIpu coctaBnenun padoueil mporpaMMbl TaKKE YUUTBHIBAINCH PEKOMEHAATENbHbIE TUChbMa, HOCSIINE Pa3bsICHIIOLINN
XapakxTep:

* UuctpyktuBHo-meroguueckoe mucbMo KO C-II6 «O peanuzanum OpraHU3alUsIMH, OCYIICCTBISIOMINMHU
00pa3oBaTeibHyI0 JAEATENBbHOCTb, O00pa3oBaTENbHBIX IMPOIPaMM C NPUMEHEHHEM 3JEKTPOHHOro  oOy4eHws,
JIMCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOrHH» 0T 16.03.2020 r. Ne03-28- 2516/20-0-0.

Hcnoan3yemblii YMK:

1. Tabpuenan O. C. Xumus. 11 xmacc. ba3oBsiil ypoBeHs: yue0. as obmeo0paszosat. yupexaernuit/ O.C. ['abpuersa.
— 3-e u3n., crepeorur. - M.: llpoda, 2016.

2. T'abpuenan O.C. Ilporpamma xypca xumuu st 8 — 11 kiraccoB 001meodpa3oBaTeNbHBIX yupexaeHui, - M.: Jlpoda,
-2011 r;
3. Xumus. 8-11 kmaccer: paboune mporpammsel no yueOuukam O.C. I'abpuensna/ aBr.-coct. .M. Macnakosa, H.B.

Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.;

4. Konctpykrop pabounx mporpamm. Xumusi 8-11 knaccel. Paboune nporpammel o ydeOHnkam O.C. ['abpuensina:
n3garenscTBo «YUUTEIIby, 2014 1,

o

Hunaktuaeckuii matepuan. Xumus 10-11 kimaccer. A.M.Panenknii — Mocksa: [Ipocsemenue, 2017

o

KonTtponbHbie n3meputenbable MaTepuaisl. Xumud 11 knacce. — Mocksa: [Ipocsemenne 2017
HEJIA U 3AJAYU YYEBHOI'O IPE/IMETA
Tnaguvie yenu cpeonezo oouie2o oopazoeanus:

. (hopMUpPOBaHKE 1IEIOCTHOTO IPEACTABICHHSI 0 MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUAX, YMCHUSX U
crioco0ax JIesTeIbHOCTH,

. nproOpeTeHHe OMbITa Pa3HOOOPa3HOM AEATEIILHOCTH, ObITA TIO3HAHHS U CAMOTIO3HAHUS;
. MOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BEIOOpa HHAWBUAYaIBLHON 00pa30BaTeIbHON Wi MpodeccHoHaIbHON
TPaeKTOPHH.

Bonpmioii Bkiaa B JOCTHKEHNE TIIABHBIX IEJIeH CpeAHero 00Iero o0pa3oBaHus BHOCUT U3yueHue XUMUU,
KOTOPOE HPU3BAHO 0Decneuumsp:

1. @OpMHpOBaHHe CHCTEMBI XUMUUECKHNX 3HAHUI KaK KOMIIOHCHTA eCTeCTBeHHOHaquOﬁ KapTHUHBI MHpPa,

2. pasBUTHE JIMYHOCTH O0YUAIOIMXCS, UX UHTEIJIEKTYaJbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBaHKE, (POpMUpOBaHHE
Y HUX TYMaHHUCTHYECKHUX OTHOIIEHUH M 3KOJIOTUIECKH 11eJIeCO00Pa3HOTO MOBEACHHS B OBITY U TPYIOBOU JAESTENFHOCTH;

3. BBIPa0OTKy y 00yJarommxcs NOHUMaHHUs 00LIeCTBEHHON MOTPEOHOCTH B Pa3BUTUM XUMHH, a TaKKe (JOPMUPOBAHHUE
Y HUX OTHOUICHHUS] K XUMHH KaK BO3MOXXHOM oOnacTu Oynymei mpakTH4ecKkon AesTeIbHOCTH;

4, (bOpMI/IPOBaHI/Ie YMGHI/Iﬁ 0€30I1acHOr0 O6paH_IeHI/I$[ C BCUICCTBAMH, UCIIOJIb3YCMbIMU B HOBCGHHGBHOﬁ KHU3HHU.

H3yuenue xumuu ¢ cmapuieii wiKone Ha 6A3060M ypoeHe HANPABIEHO HA OOCMUMICEHUE CEOYIOUUX YeTlell:



. OCBOEHHe CHCTeMbI 3HaHUH 0 (QyHIaMEHTAJIbHBIX 3aKOHAX, TEOPHAX, (PaKTaX XUMUU HEOOXOAUMBIX [Tl TIOHUMAHUS
HayYHOH KapTHHBI MHPa;

o OBJIAICHHMEC YMECHUAMMU XaPAKTCPU30BaTh BEIIECTBA, MaTCpHaJIbl U XUMHYICCKUE PE€AKI[UU, BBITIOJIHATH
na6opaTopHme OKCIICPUMCHTBI; TPOMU3BOAUTL PACUCTHLI IO XUMHUYCCKUM q)OpMYJ'IaM " YpaBHCHUAM, OCYIICCTBIIATL IOUCK
XHUMHYCCKOH I/IH(bOpMaIII/II/I " OLICHUBATH €€ JOCTOBECPHOCTL, OPUCHTHUPOBATLCA U MIPUHUMATDL PCUHICHUA B Hp06ﬂeMHI)IX
CUTyaluidX;

. pa3BUTHe II03HABATEJIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Iporecce
CaMOCTOSITETILHOTO MPUOOPETCHUSI XUMHYECKIX 3HAHUH C UCTIOJIb30BAHUEM PA3TUUHBIX HCTOUHMKOB HHPOPMALIH, B
MIPOLIECCE U3YUEHUSI XUMUYECKOM HAYKH U €€ BKJIaJa B TEXHUYECKUM POrpece UUBUIU3ALUU, CIIOKHBIX U
POTUBOPEUUBBIX IyTEH pa3BUTHS UAEH, TCOPUN U KOHLICTILIUA COBPEMEHHOU XUMUU;

. BOCNIUTAHHME YOXKICHHOCTH B TOM, YTO XUMHS — MOIIHBIA WHCTPYMEHT BO3AEHCTBHS Ha OKPYXKAIOIIYIO CPELy, ’
YYBCTBO OTBETCTBEHHOCTH 33 MIPUMEHEHUE MOJTyUYESHHBIX 3HAHUIA U YMCHHUH MO3UTUBHON POJIM XUMHUU B KU3HU
COBPEMEHHOT0 00IIeCcTBa, HEOOXOIMMOCTH XUMUYECKH IPAMOTHOTO OTHOIIICHHUS K CBOEMY 3I0POBBIO U OKPYXKArOIIeH
cpene;

. NpUMEeHEeHHe MOJTYYCHHBIX 3HAHUH W YMEHHH [Tt 0€30MaCHOrO UCIIOJIb30BAHMUS BEIIECTB U MAaTEPHAIIOB B OBITY,
CEJIbCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEHICHHUS MPAKTHIECKUX 3a/1a4 B TIOBCCIHEBHOM KHU3HHU, PEILYTPEKICHUSI
SIBJICHHI, HAHOCSIIIIMX BPE 37I0POBBIO YEIIOBEKA U OKPYXKAIOIIEH Cpejie, MPOBEACHHE HCCIICIOBATEILCKIX PadoT,
CO3HATEIBHOTO BEIOOPA MTPOecCuii, CBA3aHHOUN ¢ XMMHUEH.

3adauu uzyuenun xumuu 6 cmapuieli wKone:

» Cihopmuposamp y o0yqaronuxcs 3HaHUS OCHOB XMMUYECKON HayKH: BXKHEHIINX (aKTOPOB, HOHATHH, XUMUIECKHX
3aKOHOB U TEOPHH, A3bIKa HAYKH, JOCTYIMHBIX 0000IICHUH MUPOBO33PEHUYECKOTO XapaKTepa.

* Pazeump ymeHus HAOMIOOATH ¥ OOBACHATH XUMHYECKHE SBICHUS, IPOUCXOIAIINE B IPUPOJE, TabopaTopuH, B
MOBCEIHEBHOM KU3HU.

* Cchopmupoeams crieninaibHBIX YMEHH: 00paIaThCs C BEIMIECTBAMU, BHIIOIHITH HECIIOKHBIE SKCIICPUMEHTEI,
coOuoast paBwiia TEXHUKHN O0€30TaCHOCTH; TPAMOTHO MPUMEHSTh XMMHYECKHE 3HAHUS B OOIIEHUH C TIPUPOAOH H B
TOBCEIHEBHOM KU3HH.

° Pacprtmb TYMAaHUCTUYCCKYIO HAIIPAaBJIICHHOCTb XUMHHU, €€ BO3paCTaIOIIIeI>'I PO B pCIICHUH TIIaBHBIX r[p06neM,
CTOAIINX NEpe] YCITOBCYCCTBOM, U BKJIald B HAYUHYIO KapTHUHY MHUpA.

* Pazeumsp mTUIHOCTH O0YYAIONIMXCS: UX MHTEIICKTyaIbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHUE, C(HOPMHUPOBATH Y HIX
I'YMaHUCTHYECKHE OTHOIIEHHUS U SKOJIOTHUECKH 1IE€IeCO00pa3HOro MoBeeHrE B OBITY U B IPOLIECCE TPYAOBOM
JEeSITEbHOCTH.

* Cchopmupoeams y 00y4aronmxcss KOMMYHUKATUBHON U BaJICOJIOTMIECKON KOMIIETEHTHOCTEH;

* Bocnumamup 0TBETCTBEHHOE OTHOIIEHHUE K MIPUPOJIE, OEpesKHOE OTHOIIEHHE K y4eOHOMY 000pYAOBaHHIO, YMEHHE )KUTh
B KOJIJIEKTHBE (00IIaThCs M COTPYAHMYATE) Yepe3 YUeOHbII MaTepua Kax10ro ypoka.

JIMHHOCTHBIE, METAITPEJIMETHBIE U TIPEJIMETHBIE PE3YJIBTATDI
OCBOEHUA COIEPKAHUS KYPCA 11 KIIACCA
Pe3ynomamut uzyuenus npeomema:

JesiTenbHOCTD YUUTENs B O0yUYeHUH XMMUU B cpefHel (II0JIHOM) 1IKoJie JO/KHA ObITh HalpaBjeHa Ha
JIOCTHKEHHE O0YYaOIIMMUCS CIEeYIONINX JIHYHOCTHBIX Pe3yIbTATOB:

JIMyHOCTHBIE pe3yabTaThl OCBOSHHS NMPOrpaMMbl OCHOBHOI'O 0011ero oOpa3oBaHMs JOCTUraloTCcs B XOJ€ O0yUYEeHUS
XMMUU B €IWHCTBE Y4eOHOH W BOCHMTATENBHOH JesrenbHOcTH OpraHu3alydyd B COOTBETCTBUU C TPaJAWLIHOHHBIMU
POCCHUHCKMMHU COIMOKYJIBTYPHBIMA M AyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMHA B OOIIECTBE MpaBHJIAMHU U
HOpPMaMU TIOBE/ICHUS 1 CIIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMUS, CAMOPA3BUTHUS M COLMATN3AMN 00YYatOLTHXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YaCTH:

IIaTpuoTHYECKOIr0 BOCIIMTAHUA

1) IEHHOCTHOTO OTHOWIEHUS K OTEYECTBEHHOMY KYJIbTypHOMY, HICTOPHYECKOMY W HAyYHOMY HACJIEIUIO, TOHUMaHUS
3HAYEHUS] XUMHUECKON HAYKU B KH3HH COBPEMEHHOTO O0IIEeCTBa, CIOCOOHOCTH BIIaJIETh 1OCTOBEpHON MHPOpMAIen o



HEPEaOBBIX JOCTHKEHUAX U OTKPBITUSIX MUPOBOH M OTEUECTBEHHON XMMMHHU, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX
00 yCTpo¥cTBE MUpa 1 00IIIeCTBA;

I'paxxnanckoro BOCIUTAHMSA

2) TpeacTaBIEHUS O COLUMAIBHBIX HOpMax M TMpaBWIaX MEXJINYHOCTHBIX OTHOIIEHHH B KOJIJIEKTHUBE,
KOMMYHHUKATHBHOM KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHO-HCCIeI0BATENBCKON, TBOPUECKONH U JPYTUX
BUAAX JESTEJBHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOH MAEATENBHOCTH IPU BBINOJHEHWH Y4YeOHBIX,
MO3HABaTENbHBIX 3a7ay, BBHIMOJHEHHH XWMHUYECKHX SKCIEPUMEHTOB, CO3JAaHMU Y4YEeOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHUMAHHIO M B3aMMOIIOMOIIM B IIpolecce 3TOH Y4eOHOH AeATeNbHOCTH; TOTOBHOCTH OLIEHHBATH CBOE
MOBEJCHNE U TIOCTYNIKM CBOMX TOBApHILEH C MO3MLUM HPABCTBEHHBIX M IPAaBOBBIX HOPM C Y4ETOM OCO3HAHMS
MOCJIEACTBUN IOCTYTIKOB;

IlenHOCTH HAYYHOT 0 TO3HAHHUSA

3) MUPOBO33PEHUYECKUX NPEACTABICHUH O BEIIECTBE M XUMHUYECKOW PEAKLUH, COOTBETCTBYIOLIMX COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKH M COCTABIIAIOIIMX OCHOBY JJs IOHMMAaHUS CYIIHOCTH HAyyHOW KapTHUHBI MHDA;
MpeacTaBiIeHUuil 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA MPHUPOJIBI, B3aUMOCBS3SX YeJIOBEKa ¢ MPUPOTHON CpeaoH, o
POJM XMMUH B IO3HAHUH ITHX 3aKOHOMEPHOCTEI];

4) mo3HaBaTEJBHBIX MOTHBOB, HAINPABICHHBIX HA IOJYYEHHWE HOBBIX 3HAHWH IO XUMUH, HEOOXOAUMBIX JUIS
00BsICHEHHS HAOJIOJaeMBIX TIPOIIECCOB U SBJICHUM;

5) mo3HaBaTeNbHON, HHGOPMAIIMOHHONW W YUTATENHCKON KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTENIFHONW PabOThI
C Y4eOHBIMM TEKCTaMH, CHPAaBOYHON JIUTEPATypOH, NOCTYNHBIMH TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTH;

6) WHTepeca K OOYYCHHWIO U ITO3HAHHIO, JTHOOO3HATEINBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CamMo00pa30BaHUIO,
MPOEKTHON M MCCIEIOBAaTEIbCKON AEATEIHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPAaBICHHOCTH M YPOBHS OOy4eHHUS B
JlaJIbHEHIIIEM;

®opMHPOBaHNSA KYJbTYPhI 310POBbSA

7) OCO3HaHUS LIEHHOCTH XW3HH, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/10pOBbIO, YCTAHOBKM Ha 30pOBBII 00pa3
KHU3HH, OCO3HAHUS MOCTECACTBUN M HENPHUSTHS BPEOHBIX NPUBBIYEK (YHOTPEOJICHUS alKOIroJisl, HAPKOTUKOB, KypeHus),
HEOOXOIUMOCTH COOIIOICHUS TIpaBIil 0€30MaCHOCTH MTPH 00PAIIeHUH ¢ XHMUYECKUMH BEIIECTBAMHU B OBITY U peaibHON
KU3HU;

Tpya0BOro BOCHUTAHUA

8) mHTepeca K MPaKTUUECKOMY U3YUEHHIO MPOPECCHii U TPy/a pa3inuHOro pojia, YBaXKCHUE K TPYLY U pe3ysibTaTtaM
pr,}lOBOfI JACATCIIBHOCTHU, B TOM YHMCJIC HA OCHOBC IMPUMCHCHUA NPECIAMETHBIX 3HaHUH 1O XHUMHH, OCO3HAHHOI'O BI)I60pa
WHIWBUAYaJIbHON TPAEKTOPUH NPOJOIKEHHUS 00pa30BaHMs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN; YCHEIIHOM MPpodecCHOHAIBHON IeSTeIbHOCTH M PAa3BUTHSI HEOOXOJUMBIX
YMEHHIA; TOTOBHOCTh aJIalITUPOBATHCS B MPO(ECCHOHANBHOM cpejie;

IKOJOTHYEeCKOr0 BOCIIUTAHMA

9) 53KOJOrM4YecKH LeNecoo0pa3HOro OTHOUICHUS K MPHPOJE KaK HCTOYHHUKY >XM3HM Ha 3emiie, OCHOBE e&
CYIIECTBOBaHUS, MOHUMAaHHUS IIEHHOCTH 3JI0POBOTO M Oe3omacHOro o0Opas3a KHM3HH, OTBETCTBEHHOTO OTHOIICHHS K
cOOCTBEHHOMY (DPU3UYECKOMY M TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHHS IEHHOCTH COOIIOACHHUS TpaBMil 0E30MacHOrO
MOBEJICHHUS TIPH padoTe C BEIIECTBAMH, a TAKXKE B CUTYalHsIX, YIPOXKAIOIINX 30POBBIO M XKHU3HHU JIIOJIEH;

10) CIIOCOOHOCTH MMPUMCHATh 3HAHUA, MOJIYYaCMbIC IIpHU HU3YUCHHUU XHUMHUH, MJIA PCHICHUA 3aJad, CBA3AHHBIX C
OKpY Karolllel MPUPOTHON CpeIoil, MOBBIIIEHHS YPOBHS 3KOJIOTHYECKOH KYIbTYphI, OCO3HAHMUS TJI00ATBFHOTO XapaKkTepa
9KOJIOTHUYECKHUX MPOOJIEM M IMyTeH X PELIeHUs TOCPEICTBOM METOJOB XHMUH;

11) SKOMOrMYECKOrO MBILUICHUS, YMEHHs PYKOBOACTBOBATHCS MM B II03HABATENbHOW, KOMMYHUKAaTHBHOW U
COLIMAJIBHOM IIPAKTHUKE.

MeTanpeaMeTHbIe Pe3yJbTAThI 0CBOEHHUS BBINYCKHUKAMH Cpe/tHeii (M0JIHOi) IIKOJIBI Kypca XHMHH:

— UCNONIb306aHUEe YMEHHUN U HaBBIKOB Pa3JIMYHBIX BUIOB I103HABATCIILHOMN JIEATCIbHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEeMHO-UH(POPMAIIMOHHBIN aHaIN3, HAOII0ICHUE,
HU3MEPEHHE, MTPOBEACHUE DKCIIEPUMEHTA, MOJISIMPOBAHUE, UCCIICIOBATEIIHCKAS ICATCIILHOCTh ) IS
U3YYEHUS pa3IMYHbIX CTOPOH OKPYIKaAIOIIEH JIEUCTBUTEIbHOCTH;

—  enadenue OCHOBHBIMH WHTEJUICKTYaIbHBIMU ONEpalusiMu: (popMyIHpOBKa THITOTE3bI, aHAITU3 U
CHUHTE3, CPABHEHHUE M CHCTEMAaTH3aIIHs, 0000IICHHE U KOHKPETU3AIHS, BBISIBICHUE MPUIUHHO-
CJICOACTBCHHBIX CBSI3€M U ITIOUCK aHaJIOT OB,

—  no3Hanue 0OBEKTOB OKPYKAIOIIETO MHUPA OT OOIIEro uepe3 0COOCHHOE K e IMHUIHOMY;

—  YMeHue T€HEPUPOBATh UICH U OMPEJCIISITh CPEJACTBA, HCOOXOUMBIC IS UX peau3alliu;

—  yMeHue OTIPENICIISITh 1SN U 3a]a4U JICSITeIbHOCTH, BRIOUPATh CPEJICTBA pealu3alliu eJIu U
IPUMCHATH UX HaA ITPAKTUKE,



—  UCRONb308aHUE PAZTUYHBIX UCTOYHUKOB IS TIOTyYSHUS XUMUYECKOW WH(OpMaIIUH, TOHNMaHNe
3aBHCHUMOCTH COJIEp)KaHUS U (DOPMBI MIPEICTaBICHUS HH(POPMALINHY OT IeJIe KOMMYHUKAIlU |
ajpecara;

—  YMeHue IPOAYKTHUBHO OOILIATHCS M B3aUMOJICHCTBOBATh B MPOILIECCE COBMECTHOM AESITEIbHOCTH,
YYHUTHIBATH MO3UIHUHN IPYTUX YIACTHUKOB JIEATEIBHOCTH, YP(PEKTUBHO pa3pemniats KOH(IUKTHI,

—  20MOBHOCMBUCTIOCOOHOCTHKCAMOCTOATEIbHOMMH(DOPMAIITMOHHO-TT0O3HABATEILHON IEATEIbHOCTH,
BKJIFOUasl yMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHGOPMaLUH, KPUTUUECKH OLICHUBATh U
HHTEPIPETUPOBATH HHPOPMAITHIO, TOTYIaeMYIO U3 PA3IUIHBIX ICTOYHUKOB;

—  YMeHue WCIIOJIb30BaTh CPEACTBAa HH(POPMAITMOHHBIX H KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (/1anee
— WKT) B perieHnN KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHU3aIlIMOHHBIX 3a/1a4 C COOII0ICHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTHUEHBI, PECyPCOCOCPEKEHHUS, MPABOBBIX U
STUYCCKUX HOPM, HOPM HH(POPMAITMOHHOMN 0€301MacHOCTH;

—  gi1adenue I3bIKOBBIMU CPEACTBAMH, B TOM YHUCIIE U SI3bIKOM XUMHUHU—YyMEHHE SICHO, IOTUYHO U
TOYHO H3JIaraTh CBOIO TOUKY 3PEHHUsI, UCTIOJIH30BATh aJICKBATHBIC SI3bIKOBBIC CPEACTBA, B TOM YHCJIE H
CHUMBOJIbHBIC (XUMHUYECKHE 3HAKH, (DOPMYJIIBI U YPABHEHUA ).

Ilpeomemnvimu pezynvmamamu n3ydeHns XUMUA Ha 0230BOM YPOBHE Ha CTYIIEHU CPEAHEro (IIOJIHOT0) OOMIETro
00pa3oBaHUs SABISIOTCS:

1) B mo3HaBaTenbHOU cdepe:

—  3HaHue (TIOHUMaHHUE) U3YyUYEHHBIX MOHITHI, 3aKOHOB U TEOPHII;

—  YMeHue OTIMCHIBATH JEMOHCTPAIIMOHHBIE U CAMOCTOSITEIBHO MPOBEASHHBIC YKCIIEPUMEHTHI,
HCIIOJIB3YSI JIISI OTOTO €CTECTBEHHBIN (PYCCKHU, POTHOM) SI3BIK U SA3BIK XUMHUM;

—  yMenue KJIacCU(PUIMPOBATH XUMUUYECKHUE DIIEMEHTBI, TPOCTHIC U CJI0HbBIE BEIIECTBA, B TOM YHCIIE
¥ OpTaHUYECKUE COSIMHEHNS, XUMHUUECKHE PEAaKIIUH 10 Pa3HBIM OCHOBAHHUSIM;

—  YMeHue XapaKTePHU30BaTh U3yUYEHHBIC KIIACCHI HEOPTAHUYSCKUX U OPTaHUYECKUX COSJIMHEHUM,
XHMHUUYECKHUE PEaKIIUU;

—  20mMOBHOCMb IPOBOAUTH XUMHUYCCKHI HKCIIEPUMEHT, HAOII0IaTh 3a €ro MPOTEKaHUEM,
(hukcupoBaTh PE3yIBTATHICAMOCTOATEIbHOTOUAEMOHCTPHUPYEMOTOIKCTIEPUMEHTAN1EIaThBBIBOIBI;

—  ymenue GOpMyIHUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX
BEIIECTB MO aHAJIOTUH CO CBOMCTBAMU M3YUYCHHBIX;

—  NoucK UCTOYHUKOB XUMHYECKOH mH(]pOopMaIuy, moaydeHrne HeoOXoauMoi nHGpOopMaIvy, ee
aHaJIn3, U3TOTOBJICHNE XUMUYECKOTO WH(DPOPMAITHOHHOTO TIPOIYKTa U €r0 MPE3CHTAIUS;

—a61a0eHue 00513aTeIbHBIMHU CIIPAaBOYHBIMU MaTepHuaiaMu: [lepuoanyeckoi cucTeMol XHMHYECKUX
snemenToB [I.Ml.MenneneeBa, Tabiuieid pacCTBOPUMOCTH, DIIEKTPOXUMUYECKUM PSIOM HAIPSHKEHUH
METaJIOB, PSJIOM JIEKTPOOTPULIATEIIHHOCTH — JUJISl XapaKTePUCTUKU CTPOSHHMSI, COCTaBa U CBOMCTB
aTOMOB 2JIEMEHTOB XMMHUYECKUX 3JIeMeHTOB [-IV nepnogoB 1 06pa3oBaHHBIX UMH MPOCTHIX U CIOXKHBIX
BEIIIECTB;

— ycmaHosieHue 3aBUCUMOCTH CBOMCTB M IIPUMEHEHHUSI BAXKHEHIITNX OPraHUYECKUX COCTMHEHHI OT UX
XUMHYECKOTO CTPOCHUS, B TOM YHUCJIE U 00YCIIOBJICHHBIX XapaKTePOM 3TOT0 CTPOCHUS (IIPEaeIbHBIM HITH
HETpe/IeNIbHBIM) U HallTn9ueM (YHKIIMOHAIBHBIX TPYIIIT;

—  MoOenuposaHue MOJIEKYJ BaKHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;

—  NOHUMAHUe XUMUYECKOI KapTHHBI MUpa KaK HEOTHEMIIEMOM YacTH LEJIOCTHOW HayYHOW KapTHHBI
MUPa;

2) B IEHHOCTHO-OPHUEHTAIIMOHHOH cepe — aHaInu3 U OLIEHKA IMOCIEACTBUM ISl OKpY Karomen
cpelbl OBITOBOM M MPOU3BOJACTBEHHOM AESTEILHOCTH YEJIOBEKA, CBA3aHHOW C IPOU3BOJCTBOM U
rnepepadoTKON BaKHEHUIITNX XUMHUYSCKUX MTPOJTYKTOB;

3) B TpyZnoBoii chepe — nposedenue XUMUIECKOTO IKCIIEPUMEHTA; pa3eumiie HaBbIKOB Y4eOHOM,
MPOEKTHO-UCCIIEA0BATEIbCKOU, TBOPUECKONAEATEIbHOCTUIIPUBBINIOITHEHUM MHANBHU LY AILHOTO MPOEKTA T10
XUMHH;

4) B cdepe 310poBOro 00pasa KHU3HU — coOaI00eHUe TIPABUIT 0€30ITaCHOT0 00PAICHUS C
BELIECTBAMH, MaTepuajiaMi U XUMHUYECKUMH MTPOLIECCAMH; OKa3aHWE NEPBOM MTOMOIIHU [TPU OTPaBIICHUSX,
0’KOTax U IPYTUX TpaBMaXx, CBSI3aHHBIX C BEIIECTBAMU U J1aOOpaTOPHBIM 000PYAOBAHUEM.

Conep:kaHue MPOrpaMMbl y4eGHOT0 Kypca
3a ocHOBY B3siTa mporpamma Kypca xumun s X— XI kinaccoB o0meo0pa3oBaTebHBIX yupexkIeHui (0a30BbIi ypOBEHb)
O.C. I'abpuensina u Cranaapt cpenHero oomero 00pa3oBaHus o XUMHU (0a30Bbli YPOBEHD).



Tema 1. CTpoenue aToma u nepuoandeckuii 3axon JI. 1. Menaeaeena (3 yaca)

OcHOBHBIE CBE/ICHHs 0 CTPOEHUHU aToMA. S11po: NPOTOHBI U HEHUTPOHBI. M30TONBI. DNIEKTPOHBI. DIEKTPOHHAsA 000I0YKa.
OHepretudeckuii ypoBeHb. OCOOEHHOCTH CTPOCHHUS HJIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB 4-T0 M 5-TO IEpHOIOB
nepuoanueckoit cuctemsl 1. . MenneneeBa (nepexoqHeix anemMenToB). [lonsarue 06 opOuTamsx. S- 1 p-opoUTaiy.
OJeKTpOHHbIE KOHPUTypaluy aTOMOB XMMUYIECKHUX JIEMEHTOB.

Ilepuoguyecknii 3axkon /.. MeHnpae/ieeBa B cBeTe y4eHHsI 0 CTPOCHUM aTOMA.

OtxkpoiTe [1. . MenaeneeBbIM epHOANUYECKOro 3aKkoHa. [leproanyueckas cucreMa XuMudeckux anemeHTos . .
MenneneeBa - rpaguieckoe 0ToOOpaXeHNe NEPHOINIECKOro 3akoHa. Pu3ndeckuil CMBICI MOPSIIKOBOIO HOMEpaA JIEMEHTA,
HOMeEpa Iepruoja U HoMepa rpynisl. BaneHTHbIE d1IeKTpOHBL. [IpHYMHBI N3MEHEHN CBOIMCTB JIEMEHTOB B IIEPHOAAX U
rpymnmnax (TIaBHBIX MOATPYIIax).

[Tonoxxenne Bogopoa B MEPUOJUYECKON crcTeMe. 3HaUE€HUE MTEPHUOJUUECKOT0 3aKOHA U IIEPUOINIECKON CHCTEMBI
XUMH4YeCKUX 31eMeHTOB /1. . Menneneesa Ais pa3BUTHA HayKW M IOHUMaHUs XUMHUYECKON KapTUHBI MUPA.
Hdemonctpauun. Pazniunbie popMbl EpHOAMYECKON CUCTEMBI XUMUUecKuX dnemenToB . M. Menzaeneesa.
JlaGopaTtopHblii onbIT. 1. KoHCTpyHpOBaHHe EpHOAMYECKON TaOIHUIIBI SJIEMEHTOB € UCIIOJIb30BAHUEM KapTOUEK.

Tema 2. Ctpoenne BemecrBa (13 yacon)

Honnas xummnyeckas cBs3b. Katnons! u annonsl. Knaccudukanms nonoB. MoHHBIE KPUCTATNIMIECKUE PEIIETKH.
CBoiicTBa BELIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.

KoBajieHTHas XUMHYeCKas CBSA3b. DIEKTPOOTPULIATENBHOCTS. [losgpHast 1 HenonsipHas KOBAJIEHTHBIE CBSI3U. J[unons.
[onstpHOCTE CBSI3M U MOJIIPHOCTH MOJIEKYJIbl. OOMEHHBIN M JOHOPHO-AKIETITOPHBIA MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOH cBsA3U. MoJieKyIsipHbIE 1 aTOMHBIE KpUCTAJIIMUecKre pereTky. CBONCTBA BEIECTB ¢ ITUMH TUIIAMU
KPUCTAJUTMYECKUX PEIIETOK.

MeTannunuyeckasi XMMU4YecKasi cBsi3b. OCOOEHHOCTH CTPOEHUS aTOMOB METaJUIOB. MeTananyeckas XUMHUIECKas CBSI3b U
MeTaJlIInueckas Kpuctajuinyeckas pemierka. CBoicTBa BEIECTB ¢ ITUM THUIIOM CBSI3H.

Bonoponnasi xumu4eckasi cBf3b. MeXMOJNEKYIApHAs U BHYTPUMOJIEKYJISIpHAs BOJOPOAHAS CBA3b. 3HAYCHHE BOJOPOIHOM
CBSI3U JUISI OPTaHU3aLMK CTPYKTYP OHONOIMMEPOB.

IHosmmepsl. [ImacTMacchl: TEPMOIUIACTBI M pEAKTOILTACTHI, HX NMPEACTABUTENN U IPUMEHEHHE. BoToKkHA: TPpUpOIHEIE
(pacTuTenbHBIE U )KUBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHBIE M CHHTETHUECKHUE), UX MPEICTABUTENIN U TPUMEHEHHE.
I'a3zo000pa3Hoe cocTosinne BemecTBa. Tpu arperaTHbIX COCTOSHUS BObl. OCOOCHHOCTH CTPOCHHMS ra30B. MOJISIpHBIi
00BEM Ta3000pa3HBIX BEIIECTB.

[Tpumepst ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3AyX, MPUPOIHBIH ra3. 3arps3HeHne atMochepsl (KUCIOTHBIE JTOXKIH,
MApHUKOBEIH 3 dexT) u 6oprda ¢ HuM. [IpencTaBuTenn ra3000pa3HBIX BEIIECTB: BOIOPO/I, KHCIOPO/I, YIIEKHCIbIH ra3,
aMMHMaK, 3TwieH. VX noiydenue, coOupanye 1 paclo3HaBaHHE.

Kunkoe cocrosinue Bemectsa. Bozna. [lorpeGnenue Bosibl B ObITY U Ha IPOU3BOACTBE. JKECTKOCTH BOJIBI M CIIOCOOHI e¢e
ycTpaHeHus. MuHepaibHble BOJBI, HX UCIIONB30BAHNE B CTOJIOBBIX M JICUEOHBIX LIENSX.

Kuaxue kpuCTaIbl ¥ X IPUMEHEHHE.

TBepnoe cocTosiHue BemecTBa. AMOp(HBIE TBEPbIE BEIIECTBA B IPUPOJIE U B )KU3HH YEJIOBEKA, X 3HAUCHUE U
npuMeHenue. Kpucranianueckoe cTpoeHHe BEIECTBa.

ducnepcubie cuctembl. [loHsTHE 0 AMCTIepCHBIX cucTeMax. JlucnepcHas da3a u aucnepcroHHas cpena. Kiaccnpukanus
JHCIIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHoOro COCTOSHHUS AMCIIEPCHOM Cpellbl U TUCTIEPCUOHHON (a3bl.
I'pyboamcniepcHbIe CUCTEMBI: AMYJILCHH, CYCIIEH3UH, a3PO30JIH.

ToHKOaUCTIEPCHBIE CHCTEMBI: T€ITH U 30JIH.

Cocras BemecTBa U cMeceil. BemmecTBa MOJIEKYIISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTAaBA
BEIIECTB.

[lonsiTre «10715» 1 ee pa3HOBUIHOCTH: MAccoBas (IO DIIEMEHTOB B COETMHEHHH, I0JISI KOMIIOHEHTa B CMECH - JOJIS
MIPUMECEH, 107151 pACTBOPEHHOT'O BEIIECTBA B pacTBOPE) U 00beMHast. {01 BBIX0Aa NPOIyKTa peaky OT TEOPETHYECKH
BO3MO>KHOTO.

JeMoHcTpanuu. Mozenb KpUCTAUIMYECKON peleTKH Xnopuaa Hatpust. OO0pasibl MUHEPAJIOB C MOHHOM
KPUCTAJUTMYECKON PEIIETKOM: KaTbIIUTa, TalTuTa. MOJIenn KpUCTANIMIECKIX PEIIETOK «CyXO0To JIbAa» (MIu Hoja), amMasa,
rpadura (unu kBapua). Mozaens monexyisl JJHK. O6pa3zus! mnactMace (dpenonodopmanbaeruansie, MoauyperaH,
MOJIMATHIICH, TIOJHUITPOTIHIICH, TIOJIMBUHHUIIXJIOPU) U U3enus u3 HUX. OOpasibl BOJOKOH (IIEPCTh, MICNK, alleTaTHOE
BOJIOKHO, KaIlpOH, JI1aBCaH, HEWIOH) 1 u3/ienus u3 Hux. OOpasibl HeOPraHMUYECKHX MOJIMMEPOB (cepa ruiacTuyecKas, KBapil,
OKCH/ aJJIOMHHUS, IPUPOAHBIC AIFOMOCHIINKATHI). Mozeab MOJIsIpHOro o0beMa ra3oB. TpH arperaTHbIX COCTOSIHUSI BOABI.
OO6pas3upl HaKUIH B YallHUKE U TPYOax LEHTPAILHOTO OTOIUIeHHs. JKecTKOCTh BOJIbI M CLIOCO0B! ee ycTpaHeHus. [Ipuopsl
Ha )XKUIKUX KpucTamiax. OOpasiisl pa3iuyHbIX JUCTIEPCHBIX CUCTEM: SMYJIBCHUI, CyCIIEH3UH, a3pP030JIeii, TeNei 1 30JIeH.
Koarynsuus. Cunepesuc. Dpdexr Tunmans.

JlabopaTopHbIie onbITHIL. 2. OnpeneneHne THIa KpUCTaNINYECKON PEIETKY BEIECTBA U ONIMCAaHUE €ro CBOWCTB. 3.
O3HakoOMIIEHHE C KOJUIEKIIMEH TTOJIMMEPOB: IJIACTMACC M BOJIOKOH M M3/enus U3 HuX. 4. MicnipiTaHNe BOABI Ha KECTKOCTb.



YcrpaHeHue xKecTKOCTH BOJbl. 5. O3HaKOMIIEHHE C MUHEPaIbHBIMU BoiaMu. 6. O3HaKOMIIEHHUE C AUCIEPCHBIMU
CHCTEMaMHU.

[pakTnyeckas padora Nel. [Tonyuenue, cobupanue U pacro3HaBaHUE ra3oB.

Cmapmosasa ouazHocmuueckas paooma.

Koumponvnasa paboma Ne 1 no meme «Cmpoenue amoma. Cmpoenue geuwjecmea

Tema 3. Xumudeckue peakuuu (8 yacon)

Peakuun, uaymme 0e3 M3MeHeHHsl COCTABA BellecTB. AJJIOTPONUS UM a/UIOTPONHBIE BUAOM3MEHEeHMs. [IpuumHbI
AIJIOTPOIINK Ha TpuUMepe MoauduKaIuii Kucioponaa, yriaepoga u ¢ocdopa. O30H, ero Onomorndeckast pois. Mzomeps! u
HU30MEpHS.

Peaknuu, uaymue ¢ u3MeHeHHe COCTaBa BellecTBa. Peaknuu coefvHEHHs, Pa3iOKeHHs, 3aMelIeHUs U oOMeHa B
HEOPraHMYeCKON M OpraHudecKoi XUMUU. Peakiinm 5k30- 1 sHI0TepMUUeckre. TermnoBoi 3 heKT XuMHUECKON peakiy 1
TEPMOXUMHYECKHE YpaBHEHUSI. Peakiun TOpeHus, Kak YaCTHBIH ciydait 9K30TEPMUIECKUX
pEaKUHUi.

CxopocTh XUMH4YeCKOH peaknuu. 3aBHCHUMOCTh CKOPOCTH XHMHUYECKON PEaKIMH OT MPUPOABI PearupyroliuX BEIECTB,
KOHIIGHTPAllMM, TEMIepaTyphl, IUIOLIagd IIOBEPXHOCTH CONPHUKOCHOBEHMs M KaTanuzaropa. Peakuum romo- u
rereporeHnsle. [lonaTHe o kKaranuse u KatanuzaTopax. @epMeHTHl Kak OMOJIOTMYECKHE KaTalau3aTopbl, OCOOCHHOCTH HX
(YHKIMOHUPOBAHUSI.

OopatumocTh xuMH4ueckux peaxnmii. HeoOpatuMble u oOpaTumple XuMudeckune peakiui. COCTOSIHHE XUMHYECKOTO
paBHOBecHs ATl OOPaTUMBIX XUMHUYECKHX peakuril. CriocoObl CMEIIEHUs] XMMUYECKOT0 PAaBHOBECHS Ha MIPUMEPE CUHTE3a
ammuaka. Ilonsarue 06 OCHOBHBIX HAYYHBIX IIPUHOUIIAX IIPOMU3BOACTBA Ha MNPHUMEPE CHUHTE3a aMMHAKa HWJIN cepHoﬁ
KHCJIOTHI.

Pons BOabl B XxuMmueckoil peakuuu. VcTuHHBIE pacTBOpBI. PacTBOPMMOCTh M KiIaccH(UKAIMs BELIECTB MO 3TOMY

MpU3HAKY: pacTBOpUMBIE, MaJIOpacTBOPUMBIE u HEpPacTBOPUMBIE BEILECTBA.
3HCKTpOHI/ITI>I " HEIJICKTPOJIHUTEL. SJIGKTpOJII/ITI/I‘ICCKaSI Jucconuanus. KI/ICJ’IOTI)I, OCHOBAaHUA U COJIM C TOYKHU 3pCHUA TCOPHUU
3IEKTPOIUTHUECKON JIACCOLALUY.
XuUMHYECKUE CBOWMCTBA BOJBI; B3aUMOJACHCTBHE C METANIAMHU, OCHOBHBIMHU U KHUCJIOTHBIMH OKCHIAMU, PA3JIOKEHHUE U
oOpa3oBaHue KPUCTAIIIOTUAPATOB. Peakuun TUIpaTanuu B OpPTraHUYeCKOn XAMUHU.

I'uaponn3 opraHuYecKHMX W HEOPraHWYecKHX coeauHeHwii. HeoOpartumelii ruaponu3. OOpaTUMBIA THAPOIU3 COJICH.
lMuanmponm3 opraHMYecKuX COCTUHEHHWHA W €ro MPaKTHYecKOe 3HAaueHHe Ul TONYYCeHHS THAPOIU3HOTO CIUPTa W MBLIA.
Buonoruueckass pojib TUAPOJIW3a B IIACTHYSCKOM M DSHEPreTHYSCKOM OOMEHE BEIIECTB U DJHEPTUHM B KIIETKE.
OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE peakmu. CteneHb okucieHUs. OnpeselieHue CTENeHH OKHCICHHS 1o (dopMmyJie
coequHenus. [loHsATHE 00 OKMCIHUTENHHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCIEHHEe W BOCCTAHOBJICHHUE, OKUCIHUTENh U
BOCCTaHOBHUTEITb.

DJIeKTPOIU3. DJCKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBINA IMPOLECC. DJICKTPOJIM3 PACIUIABOB M PAcTBOPOB Ha
nmpuMepe xiopuaa Hartpus. [IpakTrdeckoe NHpUMEHEHHE OSIEKTPONH3a. JJIEKTPOIUTHUECKOE TOJYYCHHE AallFOMUHUS.
JdemoncTpanuu. IIpespamenne kpacHoro ¢ocdopa B Oenbrit. O3onarop. Mogenu Moinekyn H-OyTaHa W n300yTaHa.
3aBUCUMOCTh CKOPOCTH PEAKIMHM OT IHPUPOJbI BEIIECTB HA NMPUMEPE B3aMMOJCHUCTBUS PACTBOPOB PA3JIMYHBIX KHUCIOT
OJIMHAKOBOM KOHIICHTPALIMU C OJMHAKOBBIMHM TpaHyJaMH I[MHKA W B3aUMOJCHCTBHUS OJUHAKOBBIX KYCOYKOB Pa3HBIX
METaJJIOB (MarHus, IIMHKA, Kelle3a) ¢ COJITHOM KucinoTod. B3ammoneiicTBre pacTBOPOB CEPHON KHCIOTHI C PacTBOpPaMU
THOCYJb(aTa HATPUS Pa3IMYHOW KOHIEHTPAIMM M TeMIeparypbl. Mojeiab KUISIIEro cjios. PasinoxkeHue mnepokcuia
BOJIOPOJIa ¢ TIOMOIIBIO KaTanuzaropa (okcuaa maprania (IV)) u karanasel ceIporo Msica u ceiporo kaprodens. [Tpumepst
HeoOpaTHMBIX peakiui, UAYIIHX ¢ 00pa3oBaHUEM OcCajKa, ra3a WM BOJbL. B3auMmonelcTBHE JUTHS W HATPHUS C BOIOW.
[Tomyuenue oxcuna ¢ocdopa (V) u pacTBOpeHHE €ro B BOJE; UCIBITAaHHE MOTYYSHHOTO pacTBopa JlakmycoM. OOpasiipl
KpUCTAJUIOrUApaToB. VcnbiTaHHe PAacTBOPOB DJICKTPOIMTOB M HEINEKTPOJUTOB HA MPEAMET JUCCOLMAIIMU. 3aBUCUMOCTD
CTETICHU AJICKTPOIUTHUECKON TUCCOLMAIUN YKCYCHON KHCIIOTHI OT paz0aBieHus pactBopa. ['maponus xapOuaa KalbIus.
lunponn3 kapOOHATOB MIENOYHBIX MeTauioB W HutpatoB IwiHKa win cBuHna (II). Ilomyuenme mputa. [pocreitmme
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIM{; B3aUMOJICHCTBHE I[MHKA C COJISHOM KHCJIOTOM M Kejie3a C PacTBOPOM
cynmbpara memu (II). Momens smekTponmzepa. Mojieab 3IEKTPOIU3HONW BaHHBI JUISI TOMYYEHUS aAITFOMUHUAL
JlaGopaTopHble onbIThI. 7. Peakius 3aMeleHus: MEAU JKeJIe30M B pacTBOpE MEAHOro Kymopoca. 8. Peakiuu, unymmue c
oOpa3oBaHHeM 0cajka, raza U Bojbl. 9. [loaydyeHune KHCIOpO/ia pas3ioKEHUEM MEPOKCHIA BOIOPOAa C IIOMOIIBI0 OKCHIA
mapranna (IV) u karanmaser ceiporo kaprodems. 10. Ilomydenune Bogopoma B3aWMOACHCTBHEM KHCIOTHI C ITUHKOM. 11.
PaznuuHbIe cyyan THAPOIN3a COJICH.

Tema 4. BemecTBa u ux cBoiicrea (10 yacos)

Mertannbl. BzanMmopeiicTBue MeTauioB ¢ HEMETaIaMH (XJIOPOM, CEPOI M KHCIOPO0oM). B3anMoelCTBIE MIENOYHBIX U
LIEJIOYHO3EMENBHBIX METAIJIOB C BOJIOW. DINEKTPOXUMHUYECKHUN psAJl HANIPsDKEHUH MeTanoB. B3anMonelicTBue MeTaioB ¢
pacTBOpaMHM  KHCJIOT M  Cojeil. AiomuHOoTepMus. BsauMopeilicTBue HaTpuss ¢  3TAHOJIOM M (DEHOJIOM.



Koppozus metamnos. [ToHATHE 0 XUMUYECKOHN U 3JICKTPOXUMHUECKON KOPpOo3uH MeTauioB. CIiocoOb! 3alUTH METAJIIIOB OT
KOppO3HUHU.

Hemeranabl. CpaBHUTENbHAs XapaKTEepUCTUKA TaJlOTEHOB KaK HauOoiee TUMHWYHBIX TPEACTABUTENCH HEMETaJUIOB.
OKuCTUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aMMOJICHCTBHE ¢ METallaMH M BOAOpoJaoM). BoccTaHOBUTENbHBIE CBOICTBA
HEMETaJIOB  (B3auMOZEHCTBHE ¢ 0ojee 3NIEeKTPOOTPULATEIbHBIMA HEMETAIAMU U CJIOKHBIMH  BEILECTBAMU-
OKHCTUTEIISIMH).

Kuciorpl Heopranuueckue u opranuueckue. Kiaccudukanms Kkucnor. XMMHYECKUE CBOMCTBA KUCIIOT: B3aUMOJICHCTBHIE
C MeTaJUlaMH, OKCHIaMH METaJIOB, THAPOKCHIAMH METAJIJIOB, COJISIMH, cripTamMu (peakmms sTepudukarmm). Ocobbie
CBOMCTBA a30THOM u KOHIIEHTPUPOBAHHOM cepHoM KHUCJIOTBHI.
OcHoBaHMsl HeopraHu4yeckue u opranmveckue. OCHOBaHUS, UX KiIacCHPUKaLUI. XUMHYECKHE CBOHCTBa OCHOBAHMIA:
B3aMMOJCHCTBUE C KHUCIOTaMH, KHCIOTHBIMM OKCHAAMHU M COJSIMHU. PasnokeHHe HEepacTBOPHUMBIX OCHOBAHHU.
Conu. Knaccudukanus coseil: cpemHue, KHCIbBIE W OCHOBHBIC. XHWMHUYECKHE CBOWCTBA COJICH: B3aWMOJECHCTBHE C
KHCJIOTaMHU, 1eJIoYaMHy, MeTaJlaMu 1 colisiMu. [peacTaBurenu coneld M UX 3HaYeHUe. XJIOpUA HATPHsL, KapOOHAT KaJbIIHs,
¢dochaT xanpuus (cpegHue CONM); TUAPOKApOOHATH HATPHA M aMMOHUS (KUCTbIE COM); TuapokcokapooHar menu (II) -
MaJlaXuT (ocHOBHAA COJIb).
KauecTBenHple peaknuu Ha XJIOpUA-, Cyiab(aT-, 1 KapOOHAT-aHWOHBI, KaTHOH aMMOHUsA, KatnoHsl kenesa (I1) u (IID).
I'eneTnyeckasi CBSI3b MEXAY KJIACCAMHM HEOPraHMYeCKHX M OPraHM4YecKHX coeguHeHuii. [loHsTHe 0 reHeTnyeckon
CBSI3M W TEHETHUYECKUX psnax. ['eHeTndeckuii pan metamna. ['enernyeckuii psa Hemeramuia. OCOOEHHOCTH TEHETHUECKOTO
psiza B OPraHn4ecKOM XUMHUH.

Jdemoncrpanun. Komnexknus oOpas3moB MmeTaioB. B3ammopelicTBue HATpUsi M CYpbMBI C XJIOPOM, JKeje3a C CEpou.
l'openne marnus u amoMHHUSA B KHclIopose. BzaumoseiicTBre 1menoyHo3eMenbHbIX METAIIIOB ¢ BoAOH. B3aumopeiicTue
HaTpusl C ATAHOJIOM, LMHKAa C YKCYCHOM KHCIOTOW. ANOMUHOTEpMUs. BzaumozaeilcTBue Menu C KOHLEHTPUPOBAaHHOM
a30THOW KHUCIOTOH. Pe3ynbTaThl KOppO3MH METaJUIOB B 3aBUCHMMOCTH OT YCIIOBHH ee mpoTekaHus. Kosmeknust oOopa3ios
HEMETaJIOB. B3auMojelcTBre XJIOPHOH BOJBI € pacTBOpoM Opomuna (womuaa) kamusi. Komnmeknus MTpUpOAHBIX
OpraHHYecKuX KHucioT. Paz0aBieHrne KOHIEHTPUPOBAHHOW CEPHOM KHCIOTHL. B3amMopeiicTBre KOHICHTPHPOBAHHOMN
CEepHON KHUCIIOTBI C caxapoM, LEJUTI0N030H 1 Meapto. O0pasiibl NPUPOAHBIX MHUHEPAJIOB, COACPXKALIMX XJIOPHI HATpHS,
kapOoHaT kanmpius, ¢ocdar kanpuus u rugpokcokapbonat meam (II). OOpasubl MUINEBBIX MPOAYKTOB, COAEPKAIIUX
THIPOKapOOHATHl HATpUsS W aMMOHHS, UX CIHOCOOHOCTh K Pa3lIONKCHUIO NpU HarpeBaHWH. ['alieHue COabl YKCYCOM.
KadecTBeHHbIE peakliuy Ha KATHOHbI ¥ AHUOHBI.

JlabopaTtopHblie onbIThI. 12. McnipiTanne pacTBOPOB KHUCIIOT, OCHOBAaHUH U cojeil maaukaTopamu. 13. B3ammoneiicTBue
COJIIHOM KHCIIOTBI MU PacTBOPa YKCYCHOH KHCIOTBHI ¢ MeTauiamu. 14. B3aumonelcTBHE CONSIHOW KUCIOTHI M pacTBOpa
YKCYCHOU KHCHOTBI C OCHOBaHUAMH. 15. B3auMopeiicTBie CONIsHOM KUCTIOTHI U pPaCTBOPa YKCYCHOM KHUCIIOTHI C COMIAMU. 16.
[Tomydyenue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHHM. 17. I'maponm3 XJIOPUAOB M aleTaTOB IICTOYHBIX METALIOB. 18.
O3HaKOMIIEHHE C KOJUISKIUSAMU: a) METaJUIOB; 0) HEMETAJNIOB; B) KHCIIOT; T) OCHOBAHUH; J1) MUHEPAIOB U OHOJIOTUIECKIX
MaTepHasoB, COJEPKAIIUX HEKOTOPHIE CONH.

IIpakTHyeckast padora Ne2. XyIMUYeCKHe CBOICTBA KUCIIOT

IIpakTnyeckas padora Ne 3 Perrenue sKcriepiMEeHTaIbHBIX 33134 Ha UIECHTU(UKALIMIO OPTaHUYECKUX U HEOPTaHUIECKUX
COCIMHECHHH.

Konmponvnas paboma Ne2 no meme «Xumuueckue peakyuu. Bewjecmea u ux ceoiicmea»

TpeGoBaHuA K YPOBHIO IOATOTOBKH

B pesyabTaTte n3ydyenusi xumun B 11 kiacce yqamuecss A0JIKHBI
3HATH/MIOHUMATh

® gavicHelluiue XumuuecKkue NOHAMUA. BC€IICCTBO, XUMHYSCKUHN QJICMCHT, aTOM, MOJICKYJId, OTHOCUTCIIbHBIC aTOMHAA U
MOJICKYJIIpHAsA MacCChbl, MOH, aJUIOTPOIHA, U30TOIIbl, XUMHUYCCKAs CBA3b, SJICKTPOOTPULATCIBHOCTL, BAJICHTHOCTDL, CTCIICHDb
OKHUCJICHUA, MOJIb, MOJIApHAsA Macca, MOJ'IS[pHHﬁ O6’LCM, BCHIECCTBA MOJICKYJIAPHOIO W HEMOJICKYJIAPHOI'0 CTPOCHUH,
PaCTBOPEI, SJICKTPOJIUT U HEJICKTPOJIUT, JICKTPOJIUTHUYCCKAA AUCConralus, OKUCINTEIbL U BOCCTAHOBUTC]Ib, OKUCIICHUC U
BOCCTAaHOBJICHHUC, TEIIOBOH 3(1)(1)CKT pCaKknuun, CKOpPOCTH XHUMHYECKOU pCaKnnu, KaTtajin3, XUMHYCCKOC pPAaBHOBCECHC,
er'IepOI[HI)If/i CKCJICT, (PyHKHHOHaHBHaH T'pyiiia, u30Mepusd, rOMOJIOT U,

® OCHOBHDbIE 3AKOHbL XUumuu. COXpaHCHHUS MacCChl BEIICCTB, MOCTOSHCTBA COCTAaBA, HepI/IO}II/I‘ICCKHﬁ 3aKOH;,

® OCHOGHble mMeopuUU XUMUU. XUMHUYECKOW CBSI3M, DJIEKTPOJUTUYECKON JIUCCOLMAIIMU, CTPOEHMUS OpPraHUuYECKHUX
COCIMHEHU;



® gasicHeluue éeuiecmea u mamepuasivl. OCHOBHBIC METAJUIBI M CINIABBI, CEpHAsI, COJIsIHAsA, a30THAsI M YKCYCHasA KUCJIOTHI,
1IeJI049Yu, aMMHaK, MUHEPaJIbHbIC y,Z[O6peHI/I51, HNCKYCCTBCHHBIC U CHHTCTUYCCKUEC BOJIOKHA, KaAYUYKH, IJIaCTMACCHI,

yMeThb
® Ha3bléamsp: N3YUCHHBIC BEIECTBA 10 «TPUBUAIBLHOINY MIIN MEXIyHApOAHOW HOMEHKIIATYPE;

° onpeoeﬂﬂmb: BAJICHTHOCTb M CTCIICHB OKHCJICHHA XUMHYCCKHX JJICMCHTOB, THII XUMHYCCKOM CBS3U B COCAMHCHUAX,
3apsaq HOHa, XapakKTep Cpe€abl B BOAHBIX PACTBOPAX HCOPraHUYCCKHUX COCHHHGHHﬁ, OKHCJIHUTCIIb M BOCCTAHOBHTCIIb,
MPUHAIJIC)KHOCTD BEUICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKUX COGI[I/IHCHI/II‘/'I;

® Xapakmepu3oéamsp:. 3JICMCHTHI MaJIbIX ICPUOIOB II0 HUX IIOJOXKCHHIO B HCpHOI[I/I‘{CCKOfI CHCTEMC ,H.I/I.MGHIIGHCGBB;
06HH/IC XUMHYCCKHE CBOMCTBA MCTAJIJIOB, HEMCTAJUIOB, OCHOBHLIX KJIACCOB HECOPTraHUYCCKUX COGILHHGHPlﬁ;

® 00BACHAMB. 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHHUS; MPHUPOAY XHUMUYECKOH CBsI3M (HMOHHOIM,
KOBQJICHTHOM, METAJNTMUECKON ), 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKLUH U MOJIOKECHUSI XUMHUUECKOTO PABHOBECHUS OT
Pa3NUYHBIX (aKTOPOB;

® @bINOJIHAMb XUMUYECKUIL IKcnepumenm 110 paClio3HaBaHUIO BaKHCHUIITHX HCOPraHNM4YC€CKUX U OPraHn4CCKUX BCUICCTB,

® nPO6OOUMb CaMOCTOSTEIBHBIN OMCK XUMHYECKOH HH(POPMAIUH C UCTIONH30BAaHUEM PA3IMYHBIX NCTOYHUKOB (HAYYHO-
MOMYJISIPHBIX M3[aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHETa); UCIIOIB30BAaTh KOMITBIOTEPHBIE TEXHOJIOTHU
Ut 006pabOTKY U Mepeau XUMUIeCKOW HHPOPMAIINH U ee TIPEICTABICHUS B Pa3INYHbBIX (hopMax;

HCIO0JIb30BAaTh NPUOOPETEHHBIE 3HAHUSA U YMEHUS B MIPAKTHYECKOT 1eATeTbHOCTH U MOBCEAHEBHOM KU3HM TSI

® O0BACHEHUS] XUMHUECKHX SIBICHHU, TPOUCXOISIINX B TIPUPOJIE, OBITY M Ha IPOU3BOJICTBE;

® ONpeJeNICHNS] BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX TPEBPAIIICHUH B Pa3IMYHBIX YCIOBHUIX M OLEHKH HX MOCIIEICTBHH;
® SKOJIOTMYECKH IPAaMOTHOTO [IOBEICHHS B OKPY KaloLIel cpeie;

® OIICHKH BIIMSHHS XUMHYECKOTO 3arps3HEHNS OKPYIKAIOIIEH Cpebl Ha OPraHU3M YeJIOBEKA M IPYTUE )KHUBBIE OPTaHH3MBI;
e Oe3omacHOro OOpalleH st ¢ TOPIOYUMHU U TOKCUYHBIMHU BELIECTBAMH, JJAOOPAaTOPHBIM 000pY0BaHHEM;

® [IPUTOTOBJIICHUS PACTBOPOB 33aHHOI KOHLICHTPAIMU B OBITY U HA TPOM3BO/ICTBE;

® KPUTHUYECKOW OLIEHKH JJOCTOBEPHOCTH XUMHUYECKON HH(POPMAIINY, MOCTYNAIOIIEH U3 Pa3HbIX HCTOYHHKOB.

YueOHo-MeTOAHYECKOE 00ecIedYeHHe

Hcnonpiyemblii yaeOHO-METOIUIECKHI KOMIUIEKC:

1.VueOnuk: I'abpuensn O.C.Xumus. 11 knacc. ba3ossiii yposens. Mocksa. poda. 2016.

2.TpoeryboBa H.I1. TToypounsie pa3paborku mo xumun: 11 kiacc k yueonukam O.C. Nabpuensna u np. Mocka. OOO
«BAKO». 2009.

3.I'abpuensin O.C. u ap. Xumusa. 11 xnacc. bazoBslil ypoBeHbs: MeToamueckoe nocooue. Kuura mns yuurens. Mocksa.
Hpoda. 2009.

4.T'adpuensa O.C. u ap. HacronpHast kaura yunrens. Xumus. 11 kiacc: B 2 4. — M.: JIpoda, 20009.

5.JlenncoBa B.I'. Xumusa. 11 xiacc: Iloypounsie muiansl. Ilo yuebnuky: I'abpuensn O.C. m ap. Xumwus.ll kmace. —
Bonrorpan: Yuunrens, 2013.

6.T'abpuensu O.C. [Iporpamma kypca xumun aj1st 8§ — 11 kiaccoB 00mieo0pa3oBaTeNibHBIX yupexkIeHuid, - M.: Ipoda, -2011
I

b

7. Xumus. 8-11 kmaccel: pabounme nporpammbl 1o ydeOHukam O.C. labpuensna/ aBr.-coct. ['M. Macnakosa, H.B.
Cadponos. — Bonrorpan: « YUUTEJIby, 2016. — 203 c.;

8.Koncrpykrop paboumx nporpamm. Xumus 8-11 kmaccel. Paboune mporpammel mo yueOnukam O.C. Iabpuensna:
n3narenbcTBo «YUUTEIIb», 2014 1

Cnucox HTEpHeET — pecypcoB (caiiT)

1. Xumusg u xuszap-XXlIsek http://www.chem. msu. su/ rus

2.I'azera «Xumus» ¥ cait Juid yuntens «5 uay Ha ypok xumum»  http://  him. 1september. Ru

3.Bupryansnas xumuueckas mkosa http: //  maratakm/ narod. ru.

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

5.WebElements: onnaitn-cnipaBouHnk xuMudeckux snementos http://webelements. Narod.Ru

6.XuMust ISl BCeX: WIUTFOCTPUPOBAHHBIE MaTepHalbl 10 OOIIei, OpraHuvecKoi u HEOPraHMYECKOW XUMUHU
http://school-sector.relam



http://www.chem/
http://webelements/
http://school-sector.relam/

7. lIkonpHas XUMHAA http://schoolchemistry.by

Temarnueckuii mian Xumus 11 kiaace
(1 yac B Hegemto. Beero 34 yacos)

KoJinuecTBO KOHTPOJIBbHBIX PadoT 3a rox — 3
KoJsimyecTBo npakTnyeckux pador 3a roa — 3

Bcero N3 Hux
Tema
No yacoB | Ilpaktnueckne paboOThI KonTponbHbIe paboTs
TemaNel. Ctpoenue aToma u
1 | mepuonuueckuii 3akon /1.1 3
Menneneesa
IIp. p. Nel no teme: CrapTtoBasi AMarHOCTHYeCKAasi
2 | TemaNe2. CtpocHue BemecTsa 13 «loyuexuc, padora
cobupanue u K.p. Ne 1 1o teme «CtpoeHue
pacrio3HaBaHue ra3oB» | atoma. CTpoeHHe BeliecTBay
3 Tema Ne3. Xumuueckue 8
peaxnun
p. p. Ne2 o Teme K.p. Ne 2 o Teme «Xumuueckue
«XVMHUYECKHE CBOMCTBA | peakuuu. BemecTBa u Ux CBOMCTBaY
KHUCIIOT» HToropasi KOHTpoJIbHAsL padoTa
Mp. p. Ne3 o Teme:
Tema 4. Bemectna u ux «Pewenne
4 . 11 AKCIIEPUMEHTAIBHBIX
CBOICTBa
3aja4 Ha
UACHTU(DUKALIUIO
OpPTaHUYECKUX U
HEOPTaHUMYECKUX
COEIMHEHUID.
HTroro 34 3 3

Kputepun u HOpMBbI OLIEHKH 3HAHUI 00yUYaIOIIUXCSH.
1. Ouenka ycTHOIO OTBeTA.
O1MeTKa «5» :
OTBET MOJIHBIN U NPABWIbHBIA HA OCHOBAaHUYU U3YYEHHBIX TEOPUIA;
MaTepHua U3JI0’KEH B ONPEICTICHHOM JIOTHUECKOM MOCIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
OTBET CAaMOCTOSTEIILHBIM.
OtBer «4» ;
- OTBET MOJIHBIMA U PaBUJIbHBIN HA CHOBAHUH U3YUYEHHBIX TEOPHUH;
- Marepuay HM3J0KE€H B ONPEIEICEHHOW JIOTHYECKOW MOCIEAOBATEIbHOCTH, TIPHU ATOM JIOMYIIECHBI JBE-TPHU
HECYIIECTBEHHBIE OITUOKH, HCTIPABIICHHBIE IO TPEOOBAHUIO YUUTEIIS.
OtMmeTka «3» :
- OTBET IOJIHBIHN, HO TIPY 3TOM JIOMYII[EHA CYIIIECTBEHHAsI OIIMOKA UM OTBET HETMOTHBIN, HECBSI3HBIM.
O1MeTKa 2% -
- T1pu OTBETe OOHAPYKEHO HEMOHMMAHWE YYAI[UMCSI OCHOBHOTO COJEpKaHUs Y4eOHOTO Marepuaia WU
JOTYIIEHBI CYIIECTBEHHBIE OIMMOKH, KOTOPHIC yUYaIIUWCS HE MOXKET HCIPABUTH MPU HABOAAIIMX BOMPOCAX
YUUTENS, OTCYTCTBUE OTBETA.
1. Ouenka 3KcnePUMEHTAILHBIX YMEHHUIA.
- OLieHKa CTaBUTCS HA OCHOBaHHUH HAOMIOICHHUS 32 YUAIIUMHUCS U TMCbMEHHOTO OTYeTa 3a padoTy.
OTMeTKa «5»:


http://schoolchemistry.by/

- paboTa BBIMIOJIHEHA TIOJTHOCTHIO U MIPABWIIBHO, CIENIaHbl MPaBUIbHBIC HAOIIOICHUS U BBIBOBL;
- OSKCIEPUMEHT OCYILECTBJIECH MO IUIaHYy C YYETOM TEXHUKU O€30MacHOCTH M MpPaBUJ PabOTHI C BEIIECTBAMHU U
000pyIOBaHUEM;
- TPOSIBIICHBI OPTaHU3ALMOHHO - TPYIOBBIE YMEHUS, MOAJIEPKUBAIOTCS YUCTOTAa paboyero MecTa u MnopsIok (Ha
CTOJIE, 5KOHOMHO HCIIOJIB3YIOTCSl PEAKTUBBI).
Ormerka «4» :
- pa0oTa BBINOJIHEHA MPABWIBHO, CJETaHbl MPaBUIbHbIC HAOIIONEHUS M BBIBOJIBI, HO MIPU 3TOM IKCIEPUMEHT
MIPOBEJICH HE MOJIHOCTHIO MIIM JOIMYIIEHBI HECYIIECTBEHHBIE OIIMOKK B padoTe ¢ BElIeCTBAMU U 000PYI0BaHUEM.
OtrmeTka «3»:
- paboTa BBINOJIHEHA MPABUIHLHO HE MEHEE YeM HAIOJIOBUHY WM JOMYIlEeHA CYIIECTBEHHas OIIHMOKa B XOje
HKCIEPUMEHTa B OOBSCHEHHH, B O(QOpMIIEHUU pabOThl, B COOJIIOJCHUM MPABWIJI TEXHUKH OE30MacCHOCTH Ha
paboTe ¢ BemecTBaMu U 000pYJIOBaHUEM, KOTOpas UCIPABIIAETCS MO TPEOOBAHUIO YUUTEISL.
OtrMmeTka «2»:
- JIONYIIEHHI 1Be (M OoJiee) CYIIECTBEHHBIC OIIMOKH B XOJ€: JKCIEPUMEHTA, B O0BSICHEHUHU, B OPopMIICHUH
paboTbl, B COOJIOACHWU MpPAaBHJ TEXHUKU OE30MACHOCTH MpH paboTe C BEIIECTBAMH M OOOPYJOBaHUEM,
KOTOpBIE YUalIHiiCs HE MOKET UCIPABUTD JJaKe M0 TPEOOBAHUIO YUUTES,
- paboTa HE BBIIOJIHEHA, Y yJallerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMECHHUS.

3. OueHka yMeHHil peliaTh pacyeTHbIe 3aJa4H.

OrmeTka «5»:
- B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OMIMOOK, 3a/iaya pelieHa palmoOHaIbHBIM CIIOCOO0M;

Otmerka «4»:

- B JIOTUYECKOM PACCYKJICHHHM U PEIICHHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3aj7adya pelleHa HepaluOHaIbHBIM
crocoboM, WM IOMYIIeHO He Ooiee ABYX HECYIIECTBEHHBIX OIIHUOOK.

Ormerka «3»:
- B JIOTHYECKOM pAcCYXJIEHHU HET CYIIECTBEHHBIX OIIMOOK, HO [OMYIIEHA CYyIIeCTBeHHas OlInOKa B
MaTeMaTUYeCKUX pacyeTax.

OrmeTka «2»:
- IMEETCS CYIECTBEHHBIC OMIMOKHU B JJOTUYECKOM PACCYXKJECHUHU U B PEIICHHUH.
- OTCYTCTBHUE OTBETA Ha 3aJ]aHUE.

4. OueHkKa NMMCbMEHHBIX KOHTPOJIBHBIX PadoT.

Ormerka «5»:

- OTBET IMOJIHBIM U MPaBUWIIbHBINA, BO3MOKHA HECYIIECTBEHHAs OLIMOKA.

OtrMmeTka «4»:

- OTBET HETOJIHBIM WK JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHMOOK.

OtMmeTtka «3»:

- paboTa BBHINOJIHEHA HE MEHee YeM HaroJOBUHY, JOMYIEHa OJJHa CYIIECTBEHHAs OIMOKa U IIPU 3TOM JIBE-TPU
HECYILIECTBEHHBIE.
OtrMmeTka «2»:
- pa0oTa BBIIIOJIHEHA MEHbIIIE Ye€M HANOJOBUHY WJIM COJIEPKUT HECKOJIBKO CYIECTBEHHBIX OLINOOK.
- paboTa He BBINOJIHEHA.
[Ipu oueHke BHINOJHEHUS MUCHbMEHHONM KOHTPOJIbHOM paboThl HEOOXOAMMO YUUTHIBaTh TPEOOBAaHUS €IUMHOIO
opdorpadpuieckoro pexxuma.
5. OueHka TecTOBbIX padoT.

Tectbl, cocTosiie W3 NATH BOIPOCOB MOYKHO MCIIONB30BaTh IOCIE M3YyYEHUS KaKJOro Marepuaia
(ypoka). Tect u3z 10—15 BompocoB ucmosb3yercs Ui nepuoandeckoro koHtpoisa. Tect uz 20—30 Bompocos
HE00X0/IMMO UCIOJIb30BATH JJIsl UTOTOBOT'O KOHTPOJIS.

[Ipu oreHMBaHUM MCTIONB3YETCS CIEAYIOIas IIKaja: i1 TecTa U3 MATH BOIIPOCOB
* HET OINOOK — OLIEHKa «5»;
* 0/1Ha OIIMOKA - OLIEHKA «4»;
* JIB€ OIIMOKU — OIIHKA «3»;



* TPU OLIMOKH — OLIEHKA 2.
Jns Tecta u3 30 BonpocoB:
* 25—30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;
* 13—18 npaBUIIbHBIX OTBETOB — OIIEHKA «3»;
* MEHbIIE 12 NpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Ouenka pedepara.
Pedepar onenuBaeTcs no cieayommuM KpUTepusIM:
* cobmoIeHne TpeObOBaHU K ero 0OPMIICHHIO;
* HEOOXOIMMOCTb U JJOCTATOYHOCTD JUIsl PACKPBITUSI TEMBI IPUBEICHHOM B TeKCTe pedeparta HHPOpMaIUY;
* YMEHHUE 00y4aromerocs CB000IHO U3NlaraTh OCHOBHBIE UIEH, OTPaXKEHHbIE B pedepare;
* CHOCOOHOCTH 00ydYaromierocsi MOHATh CYTh 3aJaBa€MbIX UYICHAMU aTTECTAllMOHHONW KOMMCCHUU BOIIPOCOB U
c(OpMyIHUPOBATh TOYHBIE OTBETHI HA HUX.
@DopMbI U CPeICTBA KOHTPOJIS
CrpykrypHblii smemeHT Pabouelr mnporpammbl «@opmbl U cpeocmeéa KOHmMpOs» BKIOYAET CUCTEMY
KOHTPOJIHMPYIOIIHUX MAaTepUaIOB (KOHTPOJIbHBIE U TaOOpaTopHbIe pabOThI) AJs OLIEHKH OCBOCHHUS IMIKOJbHUKAMU
IUIAHUPYEMOTO coJiepKaHusl. TeKCThl KOHTPOJIbHBIX U IPAKTUUECKUX padOT MpUIIAararoTCsl.



Jara

Tema ypoka
Ne Maan ‘ Dart KoHnrtpousb
TemaNel. CTtpoenne aTroma u nepuogudeckmii 3akon JI.U. MenaeseeBa (3 yaca) 05.09-23.09 | yerBepTH
Crtpoenue aToma.
1. 05.09-09.09
[lepuoanyeckuii 3aKOH U CTPOSHHUE aTOMa.
2. 12.09-16.09
[Tonoxxenue Bogopoaa B NEPUOIUYECKON
3. | cucreme. 3HaucHue [Teproauueckoro 3aKoHa. 19.09-23.09
TemaNe2. Ctpoenue BemectBa (12 yacos) 26.09-27.12
KoBasieHTHast xuMHuueckasi CBsI3b.
4, 03.10-07.10
Nonnas xumuyeckas CBs3b
5. 10.10-14.10
Merannueckas XuMu4eckas cBa3b. Bogopoanas
6. XUMUYECKas CBS3b. 17.10-21.10
ITonumepst.
7. 24.10-27.10

Il yeTBepTH




["a3000pa3nble BelmecTna.

8. 07.11-11.11
IIpakTHyeckas padora Nel no teme: «lloyuyenue,

0. cobu 14.11-18.11

paHUe U PACIIO3HABAHHUE T'a30B)

JKunkue BelecTna.

10. 21.11-25.11
TBepasle BemecTna.

11. 28.11-01.12
JlucniepcHbIe CHCTEMBI.

12. 05.12-09.12
CocraB BemiecTBa U cMecell. 3aKOH MOCTOSTHCTBA

13. COCTaBa BEILECTB. 12.12-16.12
OO000IICHNE U CUCTEMaTH3AIUs 3HAHUH 110 TEME

14. «Ctpoenue aroma. CTpoeHHE BEIIECTBAY. 19.12-23.12
IToaroroBka K KOHTPOIBLHOM padoTe.
KonTtpouabnas pa6ora Ne 1 no teme «CtpoeHue

15. atoma. CTpO€HHUE BEILIECTBa 26.12-27.12

Tema Ne3. Xumuueckne peaknun (8 wacon) 09.01-10.03 111 yeTBepTH

[TonsiTrie 0 xumMuveckon peakunu. Peakimm,

16. uayipe 6e3 I3MEHEHUsI COCTaBa BEIIECTB. 09.01-13.01
Peaxruu, naymye ¢ I3MEHEHHEM COCTaBa

17. 16.01-20.01

BEILIECTBA.




CKOpOCTb XUMUYECKOUN PEAKITUH.

18. 23.01-27.01
OOpaTUMOCTh XUMHYECKUX PEAKIMN. XUMHYECKOE

19. PAaBHOBECHUE U CIIOCOOBI €r0 CMELECHHUS. 30.01-03.02
Posnb BOZIbI B XMMUYECKOM PEAKIIUHL.

20. 06.02-10.02
['maponu3 opraHn4ecKux U HEOPraHMYECKUX

21. COCIMHCHHIA 13.02-17.02
OKHUCIUTENIBHO — BOCCTAaHOBUTEIIBHBIE PEAKLIUU.

22. 20.02-03.03
DneKkTpon3

23. 06.03-10.03

TemaNe4. BemecrBa u ux cBoiicrBa (10 waco) 13.03-25.05

Meramisl.

24. 13.03-17.03
Hemeranibl.

25. 20.03-23.03

IV yerBepTH

Kucnotsl. IIpakTnueckast padora Ne 2 o teme:

26. 03.04-07.04

«XHUMHYECKHE CBOUCTBA KUCIOT»




OcHoBaHus.

27. 10.04-14.04
Conmn.

28. 17.04-21.04
['eneTnueckas cBsI3b MEXKIYy KilacCaMu

29. Heo o 24.04-28.04

PraHUYEeCKUX U OPTaHMYECKUX COSIUHEHUH.

O0001enre U cucTEMAaTH3aMs 3HAHUH 110 TEME

30. «BemtecTBa 1 ux cBoiictBay. [loagroroska x 02.05-05.05
KOHTPOJIbHOM paboTe.
Kourpoabsnas padora Ne 2 no teme

31 «XuMnueckue peakuuu. Benjecta u ux 10.05-12.05
CBOICTBa»
IIpakTnueckas padora Ne 3 o teme: «Pemienue

32. AKCIIEPUMEHTANBHBIX 3a7a4 Ha UJIEHTU(DUKALINIO 15.05-19.05
OpPraHUYECKUX U HEOPTAHMYECKUX COSTUHEHUN.
[ToBTOpEHME NPONHAEHHOrO MaTepHaa

33. 22.05-25.05
[ToBTOpEHME MPOHAEHHOrO MaTeEpHUaIa

34, 27.05-31.05
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