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

Peanu3auus paboyeil mporpaMMbl IPEATIONAraeTcs B YCIOBHUIX KIaCCHO-YPOUHOU CUCTEMBI 00yUYeHHsI, Ha €€ OCBOSHHE T10
yueOHOMYy Tutany mkonbl Ha 2022-2023 yueOHbiii ron orBoautcs 34 dac. B ron, 1 4. B Hexento.
Br16op maHHO# iporpaMMbl 000CHOBAH CIIETYIOIAMHI (PaKTOPaMH:
v' B mporpamme kypca O.C. T'abpuensHa mpeicTaBieHa HanOojee JOTHYHO ¢ TOYKH 3PEHHUS IOCIEN0BATEILHOTO
U3JI0KCHUS;
v/ Ba)XXHBIMH 0COOCHHOCTSIMU JaHHOI IIPOTPAMMBI SIBIISTFOTCS €€ [IUKINYHOCTD, B3aHMOCBSI3b M B3aHMO/IOTIOTHIEMOCTh
TEMaTHYECKNX Pa3/IeloB, BHYTPEHHsIS JIOTHKA y4eOHOT0 MaTepraa.
v/ peanu3anusi JaHHON MPOrPaMMbI MOTPEOYET OT YYUTEIsl UCIIONB30BAHKS B MPAKTUKE PabOThl HETPAIAUIIMOHHBIX,
WHTEPAKTHBHBIX IEJarOTMYeCKHX TEXHOJIOTHH, aJeKBaTHBIX BO3PacTy YydYaluxcs, Ha QopMupoBaHue
001Iey4e0HBIX 1 peIIeKCUBHBIX YMEHUH, HA pa3BUTHE TBOPUYECKOTO TIOTEHITHANIA.

Yueonnk: «Xumus 11 kmacc. bazossiit yposenby /aBT. O.C [Nabpuenss. - M.: [Ipoda, 2016; 3-e uzn., crepeorur,
223 c.
Howmep yueOnmka u3 denepanpaoro nepeuns Ha 2022-2023 yueonsiii roa: 1.3.5.4.1.2

IlosicHuTeILHAA 3aMMUCKA

Pabouas nporpamma o xumuu Ha 2022/2023 yueOHbIi roj pa3padoTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

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

* degepanpHOro TOCYAApCTBEHHOIO  00pa3oBaTelIbHOrO  CTAaHAApTa OCHOBHOTO  oOmiero  oOpa3oBaHus,
YTBEPKACHHOTO pruKa3zoM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanun ot 17.12.2010 Ne 1897 (nanee -
®I'OC ocHOBHOTO 0011IETO 00pa30BaHUs); 5-9 KiIacChl

*  denmepalbHOTO TOCYJAPCTBEHHOT'O 00Pa30BaTENBHOTO CTaHAapTa cpeaHero odmiero odbpazoBanus (maaee — GI'OC
COO), yTBepkAeHHOTO MpHUKa3oM MuHUCTepcTBa 00pazoBanus U Hayku Poccutickoit @enepanyu ot 17.05.2012 Ne413 (c
n3meneHusmMn); 10-11 xmaccer

[lopsinka opraHu3anyM M OCYIIECTBICHHS 0Opa30BaTEIbHON AEATENBHOCTH 10 OCHOBHBIM 00II€00pa30BaTeIbHBIM
mporpaMMaM - 00pa3oBaTeNbHBIM MPOrpaMMaM HadalbHOro OOIIEro, OCHOBHOIO OOLIEro M CpemHero ooOwiero
o0pa30BaHusl, yTBEPKIESHHOTO MTPHKa30oM MUHHUCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 30.08.2013 Ne
1015;

* Ilpukaz3 MunnpocBemenust Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknenun llopsaka oprauzauuu u
OCYIIECTBJICHUS] 00pa30BaTEIILHON ICATEILHOCTH [0 OCHOBHBIM 00111e00pa3oBaTeIbHBIM MTPOTpaMMaM — 00pa30BaTEIbHBIM
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 aKKpeJUTAlMI0 00pa3oBaTelbHBIX MPOrpaMM HAadalbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEeTHETO
obmiero o0pa3oBaHusl, yTBEPKIEHHOTO MpukazoM MwuHucTepcTBa npocsemienus: Poccuiickoit @eneparnum ot 20.05.2020
Ne254;

» Ilpukaza muHHCcTepcTBa mpocBemieHus Poccuiickoit ®Depepanmu «O BHeCEHHMHM HW3MEHEHWH B (eaepalibHbIHA
nepevyeHb y4yeOHUKOB, JOMYIIEHHBIX K HCIIOJIIB30BAHUIO IMPHU peaM3alldy HMMEIOLINX T'OCYIApCTBEHHYIO AKKpEIUTALUIO
00pa3oBaTeIbHBIX NPOrpaMM HAa4ajIbHOTO OOIIEr0, OCHOBHOI'O OOILEro, CpeJHero odIero oopa3oBaHus OpraHu3alusIMy,
OCYIIECTBIISIIOIIMMA ~ 00pa30BaTENbHYI0 JAEATEIbHOCTh YTBEP)KAEHHOTO TMPHKa3oM MUHHCTEPCTBA MPOCBEUICHHUS
Poccutickoit @eaeparun ot 20 mast 2020 No254» yreepxaeHabii 23.12.2020 1. No766;

[lepeuns opranu3zanmii, OCyIIECTBISIOMIMX BBITYCK Y4€OHBIX TOCOOHH, KOTOPBIE JOMYCKAIOTCS K UCIOIb30BaHHIO MIPH
peanr3anyuy UMEIOINX TOCYJapCTBEHHYI0 aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOrPaMM HAaYaJbHOTO OOIIEro, OCHOBHOTO
o0111ero, cpeaHero ooIero ooOpa3oBaHus, YTBEPKICHHOIO MpruKa3oM MuUHHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
®epepanuu ot 09.06.2016 Ne 699;

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



[TocranoBnenne I'maBHOTO TOCymapcTBeHHOTO caHuTapHoro Bpada P® ot 28.09.2020 Ne 28 «OO0 yTBepKIeHUH
caautapabix mpaBun CII 2.4.3648-20 «CaHuTapHO-3MHAEMHAOIOTHICCKHE TPeOOBaHUS K OPTaHM3AIUSAM BOCIIUTAHUS H
00y4YeHUs, OT/IbIXa U O3/OPOBIICHUS ISTCH U MOJIOICHKI;

» Pacnopsokenust Komurera mo odpasoanmto ot 15.04.2022 Ne 801-p «O popmupoBaHUM KaJIEHIAPHOTO yU4eOHOTO
rpaduka TOCYHapCTBEHHBIX  oOpaszoBaTenbHBIX  yupexaennit  Caskr-llerepOypra, peamu3ylOImMX  OCHOBHBIC
0011e00pazoBarenbHbIe MPorpaMmel, B 2022/2023 y4aedHOM roay»;

* Pacnopsoxenus Komutera mo obpaszoBanmio oT 09.04.2021 Ne 997-p «O dopmupoBanun yueOHBIX IUIaHOB
rOCyIapCTBEHHBIX 00pa3oBaTenbHBIX yupexaeHunit Cankr-llerepOypra, peanu3yromux OCHOBHBIE 00IIe00pa3oBaTeNbHBIC
nporpammsl, Ha 2022/2023 yueGHbIi ro1»;

 Tlonoxenus o padoueii nmporpamme Ha 2022-2023 yueOHbIi1 rof;

e Vcraa 'BOY COII Ne323;

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

Ipu cocTaBiaeHun paboyeii MPOrpaMMbl TAK)KE YUUTHIBATUCH PEKOMEHIATEIbHBIC MHUChMa, HOCSIINE PAa3bsCHIIOIIUIA
XapakTep:

* HucrpyxruBHo-metoauueckoe mucbMo KO C-1I6 «O peamusaid OpraHu3alldsIMH, OCYIIECTBIISIOIIUMHE
00pa30BaTeIbHYI0  JEATEIBHOCTh, O00pa30BaTEJIbHBIX TMPOrpaMM C NPUMEHEHHEM 3JIEKTPOHHOrO  OOydYeHHs,
JMCTAaHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOrHI» 0T 16.03.2020 1. Ne03-28- 2516/20-0-0.

Hcnoan3yemblii YMK:

1. Tabpuenan O. C. Xumus. 11 ximacc. ba3oBsiii ypoBeHb: yue0. ais obmeoopaszosat. yupexaenuit/ O.C. ['abpuensa.
— 3-¢ u3n., crepeotwil. - M.: [Ipoda, 2016.

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

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

4. Konctpykrop pabounx mporpamm. Xumusi 8-11 kmaccel. Paboune nporpammel o ydeOHnkam O.C. ['abpuensina:
n3garenbcTBo «YUUTEIIb», 2014 1

o

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

o

KonTtponbHbie n3meputenbable MaTepuansl. XumMus 11 knace. — Mocksa: [Ipocsemenne 2017
HEJIN U 3AJAYU YYEBHOI'O IPE/IMETA
Tnaguvie yenu cpeonezo oouie2o oopazoeanus:

. (hopMUpPOBaHKE 1IEIIOCTHOTO MPEACTABICHHS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUSAX, YMCHUSX H
crioco0ax JIesTeIbHOCTH,

. nproOpeTeHHe OMbITa Pa3HOOOPa3HOM JAEATEIILHOCTH, ONbITA TIO3HAHHS U CAMOTIO3HAHUS;
. MOATOTOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BEIOOpa HHANBUAYAIBLHON 00pa30BaTelbHON WK NpodhecCHOHATBHON
TPAaEeKTOPHH.

Bosb1ioit BKJIaJ] B IOCTH)KEHHUE TTTaBHBIX IIE€JIeH CPEHET0 0011ero 00pa3oBaHusi BHOCUT U3YUeHUEe XUMUL,
KOTOPOE HPU36AHO 0Decneuumn:

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

2. pasBUTHE JIMYHOCTH O00YUArOIIMXCS, UX UHTEIJIEKTyaJ bHOE U HPAaBCTBEHHOE COBEPIICHCTBOBaHKE, (HOPMUPOBAHHE
Y HUX TYMaHHUCTHYECKHUX OTHOIIEHHUH M 3KOJIOTUIECKH 11eJIeCO00pa3HOTO MOBEACHHS B OBITY U TPYIOBOU AESITENHFHOCTH;

3. BBIPa0OTKy y 00yJarommxcs NOHUMaHHUs 00LIeCTBEHHON NMOTPEOHOCTH B Pa3BUTUH XHMUH, a TaKkke popMUpoBaHUe
Y HUX OTHOUICHHUS] K XUMHH KaK BO3MOXXHOM oOnacTu Oynyiiei npakTH4ecKon AesSTeIbHOCTH;

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

H3yuenue xumuu ¢ cmapuieii wikone Ha 6a3060M yposHe HANPABIEHO HA OOCHUMICEHUE CEOYIOUUX YeTlell:



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

o OBJIAICHHMEC YMECHUAMMU XapAKTCPU30BaTh BEIIECTBA, MaTE€pHaIbl U XUMHUYICCKHUE PE€AKIIUU, BBITIOJIHATH
na6opaToprIe OKCIICPUMCHTBI; IPOU3BOAUTDL PACUCTLI IO XUMHUYCCKUM (bopMleaM " YpaBHCHUAM, OCYHUICCTBIIATH TOUCK
XHUMHUYCCKOH I/IH(bOpMaIII/II/I " OLICHUBATH €€ JOCTOBECPHOCTL, OPUCHTHUPOBATHCA U IPUHUMATDL PCUICHUA B Hp06ﬂeMHI>IX
CUTyaluidX;

. Pa3BUTHe II03HABATEJIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipouecce
CaMOCTOSITETILHOTO MPUOOPETCHUSI XUMHUYECKUX 3HAHUH C MCTIOJIb30BAHNEM Pa3JIMUHBIX HCTOYHUKOB HH(POPMAIUH, B
MIPOLIECCE U3YUEHUSI XUMUYECKOM HAYKH U €€ BKJIaJa B TEXHUYECKUM POrpece UUBUIU3ALUU, CIIOKHBIX U
IPOTUBOPEUUBBIX ITyTEH pa3BUTHS UAEH, TEOPUN U KOHLICTILIUA COBPEMEHHOU XUMUM;

. BOCNUTAaHHeE YOKICHHOCTH B TOM, YTO XUMHS — MOIIHBIA WHCTPYMEHT BO3JAEHCTBHS Ha OKPYXKAIOIIYIO CPELy, ’
YYBCTBO OTBETCTBEHHOCTH 33 MIPUMEHEHUE MOJTyUYESHHBIX 3HAHUIA U YMCHHUH MO3UTUBHON POJIM XUMHUU B KU3HU
COBPEMEHHOT'0 00IIIeCcTBa, HEOOXOAMMOCTH XUMUYECKH IPAMOTHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U OKPYXKAroIeh
cpene;

. NMpUMEeHEeHHe MOJTYYCHHBIX 3HAHUI W YMEHHH [Tt 0€30MaCHOrO UCIIOJIb30BAHMUS BEIIECTB U MATEPHAJIOB B OBITY,
CEIIbCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEIICHHUS MPAKTHIECKUX 3a/1a4 B TIOBCEIHEBHOM HU3HH, TIPSy IPEIKICHHS
SIBJICHHI, HAHOCSIIIIMX BPE 37I0POBBIO YEIIOBEKA U OKPYXKAIOIIEH cpejie, MPOBEACHHE HCCIIeIOBATEILCKIX PadoT,
CO3HATEIBHOTO BEIOOPA MTPOecCuii, CBA3aHHOUN ¢ XMMHUEH.

3adauu uzyuenun xumuu 6 cmapuieli wKone:

* Cihopmuposamp y o0yqaromuxcs 3HaHUS OCHOB XMMUYECKON HAYKU: BaKHEHINX (AaKTOPOB, OHITUN, XUMUYECKUX
3aKOHOB U TEOPHH, A3bIKa HAYKH, JOCTYITHBIX 0000LICHNIT MUPOBO33PEHUECKOTO XapaKTepa.

* Pazeump ymeHus HAOMIOOATH ¥ OOBACHATH XUMHYECKHE SBICHUS, IPOUCXOIAIINE B IPUPOJE, TabopaTopuH, B
MOBCEIHEBHOM KU3HH.

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

* Packpbimb T'yMaHUCTHYECKYIO HAIIPABIEHHOCTh XMMHUH, €€ BO3PACTAIOIIEH POJIM B PEIICHUH INIABHBIX [Ipo0ieM,
CTOSIILIMX TI€PEe]] YeIOBEUECTBOM, U BKJIaJa B HAyYHYIO KapTHHY MHUpA.

* Pazeumsp mTUIHOCTH O0YYAIONIMXCS: UX MHTEIICKTyaIbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHUE, C(HOPMHUPOBATH Y HIX
I'YMaHUCTUYECKHE OTHOIIEHUS 1 KOJIOTHUYECKH LIEIecO00pa3HOro MoBeACHUE B OBITY M B TIPOLIECCE TPYAOBOH
JEeSITEbHOCTH.

* Cchopmupoeams y 00ydaronuxcss KOMMYHUKATUBHON U BaJICOJIOTMIECKON KOMIIETEHTHOCTEH;

* Bocnumamup O0TBETCTBEHHOE OTHOIIEHHUE K IPUPOJIE, OEPEKHOE OTHOIIEHHE K yIeOHOMY 000PYIOBaHUIO, YMEHHUE KUTh
B KOJIJIEKTHBE (00IIaThCs M COTPYAHUYATE) Yepe3 YUeOHbII MaTepua Kax10ro ypoka.

JIMYHOCTHBIE, METAITPEJJMETHBIE U ITPEJIMETHBIE PE3YJIBTATBI
OCBOEHUA COIEPKAHUA KYPCA 11 KJIIACCA
Pe3ynomamut uzyuenus npeomema:

JesiTenbHOCTD YUUTENsI B O0yYeHUH XMMUU B CpeHel (MOIHOM) IIKOJIe T0JDKHA OBITh HalpaBJIeHa Ha
JIOCTHKEHHE O0YJAIOIINMUCS CIEeIYIONINX JIHYHOCTHBIX Pe3yIbTATOB!

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs JOCTUraloTca B XOJ€ 00y4YeHUS
XMMUU B €IWHCTBE Y4€OHOH W BOCHMTATEIbHOH JesrenbHOocTH OpraHu3alud B COOTBETCTBUH C TPaIULIMOHHBIMU
POCCHHCKMMHU COIMOKYJIBTYPHBIMA M AyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMHA B OOIECTBE MpaBHJIAMHU U
HOpPMaMU TIOBE/ICHUS 1 CIIOCOOCTBYIOT MPOLIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHUS M COLUATU3AIMN 00YYatOLIHXCSL.

JIMYHOCTHBIE PE3YNIBTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YaCTH:

IIaTpuoTHYECKOIr0 BOCIIMTAHUA

1) HIEHHOCTHOTO OTHOWIEHUS K OTEYECTBEHHOMY KYJIbTypHOMY, UCTOPHYECKOMY M HAyYHOMY HACIEIUIO, TOHUMaHUS
3HAYEHUS] XUMHUECKON HAYKU B KHU3HH COBPEMEHHOTO O0IIECTBa, CIOCOOHOCTH BIa/IeTh TOCTOBEPHOI MH(opManuei o



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

I'paxxnanckoro BOCIUTAHUSA

2) TpenCTaBIE€HHS O COLMAIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX OTHOLIEHWH B KOJIJIEKTHUBE,
KOMMYHHUKATHBHOM KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHO-HCCIeI0BATENBCKON, TBOPUECKONH U JPYTUX
BUAAX JCSTEIBHOCTH; TOTOBHOCTH K pPa3HOOOpPa3HOH COBMECTHOH MAEATENPHOCTH IPH BBIIOJHEHUH YYEOHBIX,
MO3HABaTEeNbHBIX 3a7ay, BBIMOJHEHHH XUMHUYECKHX SKCIIEPUMEHTOB, CO3JaHHU Y4YEOHBIX MPOEKTOB, CTPEMIICHHSA K
B3aMMOIIOHUMAHHIO M B3aMMOIIOMOIIM B IIpOLecCce 3TOM Y4eOHOH AeATeNbHOCTH; TOTOBHOCTH OLIEHHBATH CBOE
MOBEJCHUE U TOCTYNIKM CBOMX TOBAPHILEH C MO3MLIUM HPAaBCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM OCO3HAHHSA
MOCJIEACTBUN IOCTYTIKOB;

IlenHOCTH HAYYHOT 0 TO3HAHHUS

3) MHPOBO33PEHUYECKUX IPEACTaBICHUH O BEIIECTBE M XUMHUYECKOW PEAaKLUH, COOTBETCTBYIOLIMX COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKH M COCTABISAIOIIMX OCHOBY JJsi TOHHMMAHHUS CYIIHOCTH HAy4yHOH KapTHUHBI MUDA;
MpeacTaBiIeHUuil 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YeJIOBEKa ¢ MPUPOJHOI Cpeaoit, o
POJM XMMUH B IO3HAHUM ITHX 3aKOHOMEPHOCTEI];

4) mo3HaBaTEJBHBIX MOTHMBOB, HAIPABICHHBIX HA IOJYYEHHE HOBBIX 3HAHWH IO XMMUH, HEOOXOAUMBIX VIS
00BbsIcCHEHHS HaOII0JTaeMbIX MPOLIECCOB U SIBICHUIA;

5) mo3HaBaTeNbHON, HHPOPMAIIMOHHONW W YUTATEIHCKON KYJIBTYPhI, B TOM YHCIIE HABHIKOB CAMOCTOSTEIFHONU PaOOTHI
C Y4eOHBIMM TEKCTaMH, CHPABOYHON JIUTEPATypOH, NOCTYIHBIMH TEXHHYECKUMH CPEICTBAMU HH()OPMALMOHHBIX
TEXHOJIOTH;

6) uHTepeca K OOYYEHHIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTH, FOTOBHOCTH M CIIOCOOHOCTH K CamMo00pa30BaHUIO,
MPOEKTHON M MCCIEIO0BAaTEIbCKON AEATEIIEHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPAaBICHHOCTH M YPOBHS OOydeHHUS B
JlaJIbHEHIIIEM;

@®opMHPOBaHNSA KYJIbTYPbI 310POBbS

7) OCO3HaHUS LEHHOCTH W3HH, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3I0pPOBbBIO, YCTAHOBKM Ha 3II0POBBIA 00pa3
KHU3HH, OCO3HAHUS MOCIECACTBUN M HENPHUSTHS BPEOHBIX NPUBBIYEK (YHNOTPEOICHHS alKOroJis, HAPKOTHUKOB, KypeHus),
HEOOXOIUMOCTH COOIIOICHUS TIPaBIil 0€30MaCHOCTH MTPH 0OPAIIEHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U PeanbHOU
KU3HU;

TpyaoBoro BOCHUTAHUSA

8) mHTEpeca K MpaKkTHYECKOMY M3YUEHHIO podeccuil 1 Tpyaa pa3InyHOro poja, yBaXXEHHE K TPYLy W pe3ysibTaraMm
prI[OBOﬁ ACATCIIBHOCTHU, B TOM YHMCJIC HAa OCHOBC IMPUMCHCHUA NMPECAMCTHBIX 3HAHUH 10 XHUMHH, OCO3HAHHOI'O B516opa
WHIUBUAYaIbHON TPAEKTOPUH NPOJOKEHHUS 00pa30BaHUA ¢ yUETOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN; YCHEIIHON MPpodecCHOHAIBHON IeSTeIbHOCTH M PAa3BUTHSI HEOOXOJUMBIX
YMEHHIA; TOTOBHOCTh aJIalITUPOBATHCS B MTPO(ECCHOHANBHOM cpelie;

IKOJOTHYEeCKOr0 BOCIIUTAHUA

9) 53KOJOrM4ecKd IeNIecoO0pa3HOr0 OTHOIIEHHS K IPHUPOAEC KaK HCTOYHUKY KHM3HM Ha 3emje, OCHOBe &
CYIIECTBOBaHUS, TMOHUMAaHHUSI IIEHHOCTH 3JI0pPOBOTO M Oe3omacHOro oOpasa >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3UYECKOMY M TICHXHUYECKOMY 3/I0pPOBBIO, OCO3HAHMS IEHHOCTH COOJIIO/ICHUS MpaBui 0€30MacHOro
MOBEJICHHUS TIPH padoTe C BEIIECTBAMH, a TAKXKE B CUTYaLHsIX, YIPOXKAIOIINX 3J0POBBIO M XKHU3HHU JIIOJIEH;

10) CIOCOOHOCTH MMPUMCHATL 3HAHUA, MMOJTYYAaCMBIC NPU HU3YUCHHUU XHUMUH, IJId PCHICHUA 3aldad, CBA3AHHBIX C
OKpY Karolllell MPUPOTHON CpeIoil, MOBBIIICHHUS YPOBHSI 3KOJIOTHYECKON KYJIBTYPhI, OCO3HAHUS TI00aJbHOTO XapakTepa
9KOJIOTHUYECKHUX MPOOJIEM M IMyTeH UX PELICHUs TOCPEICTBOM METOIOB XHMUH;

11) SKOMOrMYECKOrO MBILUICHUS, YMEHHsS PYKOBOACTBOBATHCS MM B II03HABATENbHOW, KOMMYHUKAaTHBHOW U
COLMAJIbHOM MPAKTUKE.

MeTanpeaMeTHbIe Pe3yJIbTATHI 0CBOEHHS BBIMYCKHUKAMH Cpe/Heii (M0JIHOi) IIKOIBI Kypca XHMHH:

— UCNONIb3068aHUe YMEHHUH W HaBBIKOB Pa3JIMYHBIX BUJIOB MO3HABATSIILHOM JESITEIILHOCTH,
MPUMEHEHHE OCHOBHBIX METO/I0B MO3HAHHUS (CHCTEMHO-UH()OPMAITUOHHBIN aHaIU3, HAOIIOICHUE,
HU3MEpPEHHE, TPOBECHUE DKCIIEPUMEHTA, MOJACITUPOBAHUE, UCCIICIOBATEIIbCKAS IS TSIIbHOCTD ) IS
U3YUYEHHS pa3IMYHbIX CTOPOH OKPY’KAIOIIEH JIEMCTBUTEIbHOCTH;

—  enadenue OCHOBHBIMH WHTEJUICKTYaIbHBIMU ONEpalusIMu: (popMyIHpOBKa THITOTE3bI, AaHAITU3 U
CHUHTE3, CPABHEHHUE M CHCTEMAaTH3aIHs, 0000IICHHE U KOHKPETU3AIIHS, BBISIBICHUE TPUUUHHO -
CJICOACTBCHHBIX CBSI3€M ¥ IONCK aHaJIOT OB,

—  no3nanue 0OBEKTOB OKPYKAIOIIETO MHPA OT OOIIETo Yepe3 OCOOCHHOE K SMUHUIHOMY;

—  YMeHue TE€HEPUPOBATH UJCH U OTIPEICIISITh CPEACTBA, HCOOXOUMBIC JIUTSI UX PealU3aliH;

—  YMeHue OTIPENICIISITh 1SN U 33/1a4U JeSITSIbHOCTH, BRIOUPATh CPE/ICTBA PEATU3AIUHU [ICTU U
NIPUMCHATH UX Ha IIPAKTUKE;



—  UCRONb308aHUE PAZTUYHBIX UCTOYHUKOB IS MTOTyYEeHUS XUMUYEeCKON HH(pOPMaINK, TTOHUMaHue
3aBHCHUMOCTH COJIEp)KaHUS U (DOPMBI MIPEICTaBICHUS HH(POPMALINHY OT IeJIe KOMMYHUKAIlU |
ajpecara;

—  YMeHue IPOAYKTHUBHO OOIIATHCS M B3aMMO/JICHCTBOBATH B IIPOLIECCE COBMECTHOM AEATEIBHOCTH,
YYHUTBHIBATH MO3UIHH IPYTUX YIACTHUKOB JESITEILHOCTH, 3(PHEKTUBHO pa3peniatbh KOH(PIUKTHI;

—  20MOBHOCMBUCTIOCOOHOCTHEKCAMOCTOATEIbHOUNH(DOPMAIITMOHHO-TI0O3HABATEILHOHN JIEATEIbHOCTH,
BKJIFOUasi yMEHHUE OPUEHTUPOBATHCS B PA3JIMUYHBIX UCTOUYHUKAX MHPOPMALUH, KPUTUUECKH OLICHUBATh U
HHTEPIIPETUPOBATH HHPOPMAIIHIO, TTOTyIaeMYIO U3 PAa3IUIHBIX HCTOYHUKOB;

—  YMeHue WCIIOJIb30BaTh CPEACTBAa HH(POPMAITMOHHBIX H KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (/1anee
— WKT) B perieHnN KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 3371a4 ¢ COOI0OICHUEM
TpeOOBaHUI SPTOHOMUKHU, TEXHUKHA O€30MaCHOCTH, TUTHUEHBI, PECYPCOCOCPEKEHHUS, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOHN 0€30MMacHOCTH;

—  gradenue I3bIKOBBIMU CPEACTBAMH, B TOM YHUCJIC U SI3bIKOM XUMUHU—YMEHHE SICHO, JOTUYHO H
TOYHO H3JIaraTh CBOIO TOUKY 3PEHUSI, UCIIOJIB30BATh aJlcKBaTHBIC SI3BIKOBBIC CPEICTBA, B TOM YHCIIE H
CHUMBOJIbHBIE (XUMHUYECKHE 3HAKH, (DOPMYIIBI U YPABHEHHUS).

Ilpeomemnvimu pezynomamamu n3y9eHns XUMUHA Ha 0230BOM YPOBHE Ha CTYIIEHU CpeAHEro (ITOJITHOT0) OOIIETo
00pa3oBaHMs SBIISIFOTCSI:

1) B mo3HaBaTeIBHOU cdepe:

—  3HaHue (MOHUMaHHUE) U3YUYEHHBIX MMOHATHH, 3aKOHOB U TEOPHIL;

—  YMeHue OTIMCHIBATh J€MOHCTPAIIMOHHBIE U CAMOCTOSITEILHO TIPOBECHHBIC YKCIIEPUMEHTHI,
HCITOJIB3YSI ISl OTOTO €CTECTBEHHBIN (PYCCKHIA, POTHOMN) SI3BIK U SI3BIK XUMUH;

—  yMenue Klaccu(PUUIMPOBATH XUMUYECKHE DJIEMEHTHI, POCTHIE U CIIOKHBIE BEIIECTBA, B TOM YHUCIIC
¥ OpTaHUYECKUE COSIMHEHUS, XHMHUYECKUE PEaKIINU IO Pa3HBIM OCHOBAHUSIM;

—  YMeHue XapaKTePU30BaTh U3YUCHHBIC KJIACCHI HEOPTAHUYECKUX U OPTaHUIECKUX COCTUHEHUH,
XHMHUUYECKHUE PEaKIINU;

—  20mMOBHOCMb IPOBOAUTH XUMHUYECKHH YKCIIEPUMEHT, HAOJIOJaTh 32 €ro MPOTeKaHUEM,
(bukcupoBaTh PE3yIBTATHICAMOCTOSTEIHHOTOUIEMOHCTPHUPYEMOTOIKCIIEPUMEHTANIEIaThBBIBO/IBI;

—  ymenue GOpMyYIHUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, ITPOTrHO3UPOBATh CBOMCTBA HEU3YUCHHBIX
BEIIECTB M0 aHAJIOTUH CO CBOMCTBAMU M3yYCHHBIX;

—  NoucK UCTOYHUKOB XUMHYECKOH mH(]pOopMauy, moaydeHrne HeoOXoaumMon nHpOopMaIiy, ee
aHaJn3, U3TOTOBJICHNE XUMHUYECKOTO WH(OPMAIIMOHHOTO MIPOIYKTa U €T0 TIPEe3CHTAIIHS,

—a61a0enue 00s13aTeIbHBIMU CIIPaBOYHBIMU MaTepuanaMu: [leproandeckoil CHCTeMOH XUMHUYECKHUX
anemenToB JI.Ml.MenzeneeBa, TabiuIeii paCTBOPUMOCTH, IIEKTPOXUMHUYECKUM PSIJIOM HAIPSIKESHHI
METaJIOB, PSJIOM JIEKTPOOTPUIIATEIIBHOCTH — JJISl XapaKTePUCTUKH CTPOCHUS, COCTaBa U CBOMCTB
aTOMOB 3JIEMEHTOB XUMHYECKHUX 2JIeMeHTOB [-IV nepnogoB 1 06pa3oBaHHBIX UMH MPOCTHIX U CIOXKHBIX
BEIIIECTB;

— ycmanosieHue 3aBUCUMOCTH CBOHMCTB M IPUMEHEHHUSI BAXKHEHIITNX OPraHUYECKUX COCTMHEHHI OT UX
XUMHYECKOTO CTPOCHUS, B TOM YHUCJIE U 00YCIIOBICHHBIX XapaKTepOM 3TOr0 CTPOCHUS (IpeIesIbHBIM HUITH
HEeTpeIeIbHBIM) U HAJIMYUeM (QYHKIIMOHAIBHBIX TPYIIIT;

—  MoOenuposaHue MOJIEKYJ BaXKHEHIITNX HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB;

—  NOHUMAHUe XUMUYECKOI KapTHHBI MUpa KaK HEOTHEMJIEMOM YacTH LEeJIOCTHOW HAyYHOH KapTHHBI
MUPa;

2) B IIGHHOCTHO-OPHUEHTAIlMOHHOM cepe — aHaJIN3 U OIEHKA IMOCIICICTBUN JIJIsI OKPY KaroIIen
cpeanl OBITOBOM M TPOU3BOICTBEHHOM 1SS TEIIBHOCTH YeJIOBEKa, CBI3aHHOI C IPOU3BOJICTBOM M
rnepepadoTKON BaKHEHIIINX XUMHYECKUX MPOJTYKTOB;

3) B TpyZnoBoii chepe — nposedenue XUMUIECKOT O IKCIIEPUMEHTA; pa3eumue HaBbIKOB YUeOHOH,
MIPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUYECKONICATEIIbHOCTUIIPUBBINIOTHCHUMHHIMBHIY AJIbHOTO TIPOEKTA 110
XUMHH;

4) B cdepe 310poBOro 00paza KHU3HU — CcoOaI0OeHUe TIPABUIT 0€30ITaCHOT0 00PAICHUS C
BEIIECTBAMHU, MaTepUajJIaMH U XHMUYECKUMH IIPOIIECCaMU; OKa3aHUe NIePBOM MOMOIIIN IPU OTPaBICHHSIX,
0’KOTax U JIPYyTHX TpaBMaxX, CBSI3aHHBIX C BEIIECTBAMU U Ja0OPaTOPHBIM 000PYIOBaHHEM.

Conep:kaHue NporpaMMbl y4eGHOI0 Kypca
3a ocHOBY B3siTa mporpamma Kypca xumun s X— XI knaccoB o0mmeo0pa3oBaTebHBIX yupexkIeHui (0a30BbIi ypOBEHb)
O.C. I'abpuensina u Cranaapt cpeHero oomero 00pa3oBaHus Mo XUMHHU (6a30BbIid YPOBEHb).



Tema 1. CTpoeHue aToma u nepuogudeckuii 3axon /1. U. MenneneeBa (3 yaca)

OcHOBHBIE CBE/ICHHS 0 CTPOEHUH aToMa. S1po: NPOTOHB! M HEHTPOHBL. M30TOMBI. DyIeKTPOHBI. DJIEKTPOHHAst 000JI0UKa.
OHeprerudeckuii ypoBeHb. OCOOEHHOCTH CTPOCHHUS HJICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 M 5-TO TIEpHOAOB
nepuoanueckoit cuctemsl . M. MenneneeBa (nepexoqHbix anemMenToB). [lonstie 06 opOuTassx. S- 1 p-opOUTaNH.
OJeKTpOHHbIE KOHPUTYpaLuy aTOMOB XMMUYECKHUX JIEMEHTOB.

Ilepuoguyecknii 3axkon /.. MeHpae/ieeBa B cCBeTe y4eHHsI 0 CTPOCHUM aTOMA.

OtxkpoiTe [1. . MenaeneeBbIM nepuoanyeckoro 3akona. [lepuoanueckas cucreMa XuMu4eckux anemeHToB Jl. U.
MenneneeBa - rpaguieckoe 0ToOOpaXeHNe NEPUOINIECKOro 3aKkoHa. PU3N4ecKuil CMBICI MOPSIIKOBOIO HOMEpa JIEMEHTA,
HOMeEpa Iepruoja U HoMepa rpynisl. BaneHTHbIE 371eKTpOHBL. [[pHYMHBI N3MEHEHHS CBOMCTB 2JIEMEHTOB B IEPHOAAX U
rpymnmnax (TIaBHBIX MOATPYIIax).

[TonoxeHne Bogopoa B MEPUOJUUECKON cucTeMe. 3HaUYEHUE TEPUOJMUECKOro 3aKOHa U MIEPUOIUIECKON CUCTEMBI
XUMHUYEeCKUX 31eMeHTOB /1. . MenneneeBa s pa3BUTHA HAyKW U IOHUMaHHUS XUMHUYECKON KapTUHBI MUPA.
Hdemonctpauun. Pazniunsie popMbl epHOAMYECKON CHCTEMBI XUMUUEcKuX dniemenToB . 1. Menzaeneesa.
JlaGopaTtopHblii onbIT. 1. KoHCTpyHpOoBaH#e NepHOAMYECKON TaOIHUIIBI SJIEMEHTOB C MCIIOIB30BAHUEM KaPTOUEK.

Tema 2. Ctpoenue BemectBa (13 yacos)

Honnast xumu4yeckas cBsizb. Katnons! 1 annonsl. Kinaccudukanmst HoHOB. MIOHHBIE KPUCTAITMIECKUE PEIICTKH.
CBoJiCTBa BELLIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.

KoBajieHTHas XUMHYeCKas CBSA3b. DIEKTPOOTPULIATENBHOCTS. [losgpHast 1 HenonsipHas KOBAJIEHTHBIE CBSI3U. J[unons.
[onstpHOCTE CBSI3M U MOJIIPHOCTH MOJIEKYJIbl. OOMEHHBINA M JOHOPHO-AKLETITOPHBIH MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOH cBsA3U. MoJeKyIspHbIE U aTOMHbIE KpUCTaJIMUecKue pereTku. CBONCTBa BEIECTB ¢ STUMH TUIIAMU
KPUCTAJUTMYECKUX PEIIETOK.

MeTannnuyeckasi XMMH4YecKasi cBsi3b. OCOOEHHOCTH CTPOEHUS aTOMOB METAJIOB. MeTainyeckas XUMHUUECKasi CBA3b U
MeTaJlInuecKas Kpuctauinyeckas pemierka. CBocTBa BEIIECTB € 3TUM THUIIOM CBSI3H.

Bonoponnasi xumuyeckasi cBA3b. MeXMOJNEKyIspHAs U BHYTPUMOJIEKYJISIpHAs BOJIOPOAHAS CBA3b. 3HaYCHHE BOJOPOAHOM
CBSI3U JUISI OPTaHU3aLMK CTPYKTYP OHONOIMMEPOB.

IHosmmepsl. [ImacTMacchl: TEPMOIUIACTBI M pEAKTOILIACTHI, UX NMPEACTABUTENN U IPUMEHEHNE. BookHa: mpupoIHbIe
(pacTuTenbHBIE U )KUBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHBIE M CHHTETHUECKHUE), UX MPEICTABUTENIN U TPUMEHEHHE.
I'a3zo000pa3Hoe cocTosinne BemecTBa. Tpu arperaTHbIX COCTOSTHUS BObl. OCOOCHHOCTH CTPOCHHS Ia30B. MOJISpHBIi
00BEM Ta3000pa3HBIX BEIIECTB.

[Tpumepst ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3AYX, IPUPOHBIH ra3. 3arpssHeHne atMochepsl (KUCIOTHBIE TOKIH,
MApHUKOBEIH 3 dekT) u 6opbda ¢ HuM. [IpencTaButenu ra3000pa3HBIX BEIIECTB: BOIOPO/], KUCIOPO/I, YTICKHUCIBIH ra3,
aMMHMak, 3TwieH. VX noiydenue, coOnpanye 1 paclo3HaBaHUE.

Kunkoe cocrosinue Bemectsa. Boza. [lorpeGnenue Bosbl B ObITY U Ha IPOU3BOACTBE. JKECTKOCTH BOIBI M CIIOCOOKI e¢e
ycTpaHeHus. MuHepaibHble BOJBI, MX UCIIOIb30BAHNE B CTOJIOBBIX M JIEUEOHBIX LENSX.

Kuaxue kpuCTaIbl ¥ X IPUMEHEHHE.

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

ducnepcHbie cucrembl. [loHsTHE 0 AMCTIEpCHBIX cucTeMax. JlucniepcHas dasza u nucnepcuonHas cpena. Knaccupukanms
JHCIIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHoOro COCTOSIHHS AUCIIEPCHOM Cpelbl U TUCTIEPCUOHHON (asbl.
I'pyboamcniepcHbIe CUCTEMBI: AMYJILCHH, CYCIIEH3UH, a3PO30JIH.

ToHKOaUCTIEPCHBIE CHCTEMBI: T€ITH U 30JIH.

Cocras BemecTBa U cMeceil. BemmecTBa MOJIEKYIISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA COCTAaBa
BEIIECTB.

[TonsTre «1075» 1 ee pa3HOBUIHOCTH: MaccoBas (JI0JI AIIEMEHTOB B COETMHEHHH, J10JII KOMIIOHEHTA B CMECH - JOJIs
MPUMECEH, 107151 pACTBOPEHHOT'O BELIECTBA B pacTBOpe) U 00beMHasi. Jloyd BBIX0Aa NPOLyKTa PEAKLUH OT TEOPETHUECKH
BO3MO>KHOTO.

JemoncTpanuu. MoJiens KpUCTAJUTHYECKON penieTky xiopuaa Hatpust. OOpasibl MUHEpaioB ¢ HOHHOM
KPUCTAJUTMYECKON PEIIETKOM: KaTbIIUTa, TalTuTa. MOJIenn KpUCTANIMIECKIX PEIIETOK «CyXO0To JIbAa» (MIu Hoja), amMasa,
rpadura (uau kBapua). Mozaens monexyisl JJHK. O6pa3us! mnactMace (Gpenonodopmaibaeruitble, MoInypeTaH,
MOJIMATHIICH, TIOJHUITPOTIHIICH, TIOJIMBUHHUIIXJIOPU) U U3enus u3 HUX. OOpasibl BOJOKOH (IIEPCTh, MICNK, alleTaTHOE
BOJIOKHO, KaIlpoOH, JIaBCaH, HEWIOH) 1 u3/ienus u3 Hux. O0pasibl HeOpraHMYECKHX MOJMMEPOB (cepa IiacTuIeckas, KBapil,
OKCHJ aJJFOMHHUS, IPUPOIHBIC AIIOMOCHIIMKATHI). Mozenb MOJIsIpHOro 00beMa ra3oB. TpH arperaTHbIX COCTOSIHUS BOABIL.
OO6pa3ipl HaKUIH B YalfHUKE U TPYOax LEeHTPaIbHOTO OTOIUIeHUs. XKecTKOCTh BOJBI M clIOCOOB!I ee ycTpaHeHus. [IpruOopst
Ha )XUIKUX Kpuctamiax. OOpasiisl pa3iudIHbIX JUCTIEPCHBIX CUCTEM: SMYJIBCHI, CYyCIIEH3NH, a9pP030JIei, TeNel 1 30JI1eH.
Koarynsuus. Cunepesuc. Dpdexr Tunmans.

JlabopaTopHbIie onbITHIL. 2. OnpeneneHne THIa KpUCTaNINYECKON PEIETKY BEIECTBA U ONIMCAaHUE €ro CBOWCTB. 3.
O3HakoMIIeHHE C KOJUIEKIIMEH TTOJIMMEPOB: IJIACTMACC M BOJIOKOH M M3enus U3 HuX. 4. McrpiTanue BOAbI Ha )KECTKOCTb.



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

[pakTnyeckas padora Nel. [Tonyuenne, coOupanue U pacro3HaBaHUE Ta30B.

Cmapmosasa ouazHocmuueckas paooma.

Koumponwvnasa paboma Ne 1 no meme «Cmpoenue amoma. Cmpoenue eujecmea

Tema 3. Xumudeckue peakuuu (8 gacon)

Peakuun, uaymme 0e3 mM3MeHeHHsl COCTABA BellecTB. AJJIOTPONUS M AJUIOTPONHBIE BUAOM3MEHEHMs. IIpuumHbI
AIJIOTPOIINY Ha TpuUMepe MoauduKaIii Kuciopoaa, yriaepoga u ¢ocdopa. O30H, ero Guonmorngeckas pois. Mzomeps! u
HU30MEpHS.

Peaknuu, uaymme ¢ u3MeHeHHe COCTaBa BellecTBa. Peakiuy cCOeAMHEHMs, pa3lOKEHHs, 3aMElICHHss U OOMEHa B
HEOpPraHMYEeCKON M OpraHudecKoi XUMUU. Peakiiuu 5K30- 1 sHI0TepMUUecKre. TermnoBoi 3 eKT XuMHIECKON peakiy U
TEPMOXUMHYECKHE YpaBHEHUSI. Peakiuu TOpeHus, Kak YaCTHBIH ciy4ait 9K30TEPMUIECKUX
pEaKUHUi.

CxopocTh XUMH4YeCKOH peaknuu. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEeaKkLHU OT MPUPOJABI pearnpyroluX BeEILECTB,
KOHIIGHTPAllMM, TEMIepaTyphl, IUIOLIaAd IIOBEPXHOCTH CONPHUKOCHOBEHMs W KaTaiau3aropa. Peaknum romo- u
rereporeHnsle. [lonarue o karanuse u KatanuzaTopax. PepMeHTHl Kak OMOJIOTMYECKHE KaTalu3aTopbl, OCOOCHHOCTH UX
(YHKIMOHUPOBAHUSI.

OopatumocTh xumMH4ueckux peaxnmii. HeoOpatnMble u oOpaTumple XuMudeckue peakiui. COCTOSIHHE XHUMHYECKOTO
paBHOBecHs AJsl OOPaTUMBIX XUMHUYECKHX peakunii. CrocoObl CMEIIEHUs] XMMUYECKOTO0 PaBHOBECHS Ha MPUMEPE CUHTE3a
ammuaka. Ilonsarue 06 OCHOBHBIX HAYYHBIX IIPUHOUIIAX IIPOM3BOACTBA Ha INIPHUMEPE CHUHTEC3a aMMHAKa WU cepHoﬁ
KHCJIOTHI.

Poabp Boabl B xummueckoii peakuuu. VcTuHHBIE pacTBOphL. PacTBoprMOCTh WM KiaccH(UKaWs BEMIECTB 1O STOMY

MpU3HAKY: pacTBOpUMBIE, MaJIOpacTBOPUMBIE u HEpPacTBOPUMBIE BEILECTBA.
3HCKTpOHI/ITI>I " HEIJICKTPOJIHUTEL. SJIGKTpOJII/ITI/I‘-ICCKaﬂ Jucconuanus. KI/ICJIOTBI, OCHOBAHUA U COJIKM C TOYKHU 3pCHUA TCOPHUU
3IEKTPOIUTHUECKON JIUCCOLUALUY.
XuUMHYECKUE CBOWMCTBA BOJBI; B3aUMOJACHCTBHE C METANIAMHU, OCHOBHBIMHU U KHUCJIOTHBIMH OKCHIAMU, PA3JIOKEHHUE U
oOpa3oBaHue KPUCTAIIIOTUAPATOB. Peakuun TUIpaTanuu B OpraHUYeCcKON XAMUU.

I'uaponn3 opraHWYecKNX W HeOPraHWYecKHx coeauHeHmii. HeoOpartumbiii ruaponu3. OOpaTUMBIA THAPOIU3 COJICH.
lMuanmponm3 opraHMYecKuX COCTUHEHHWHA W €ro MPaKTHYecKOe 3HAaueHHe Ul TONYYCeHHS THAPOIU3HOTO CIUPTa W MBLIA.
Buonoruueckass posib TUAPOIW3a B IUIACTHYECKOM M DHEPreTHMYSCKOM OOMEHE BEIISCTB M HSHEPTrUM B KJICTKE.
OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE peakumn. CterneHb okucieHUs. OnpenelieHue CTENeHH OKHCICHHS 1o (dopMmyJie
coequHeHns. [loHATHE 00 OKMCIHMTENHHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCIEHHEe W BOCCTAHOBJICHHUE, OKUCIUTENb U
BOCCTaHOBHUTEITb.

DJ1eKTPONIU3. DJIEKTPOIN3 KaK OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIA TPOIECC. DIEKTPOJIM3 PACIUIABOB M PAaCTBOPOB Ha
nmpuMepe xiopuaa Hartpus. [IpakTrdeckoe NHpUMEHEHHE OSIEKTPONH3a. JJIEKTPOIUTHUECKOE TOJYYCHHE AallFOMUHUS.
JdemoncTpanuu. IIpespamenne kpacHoro ¢ocdopa B Oenbrit. O3oHaTop. Momenu monekyn H-OyraHa W n300yTaHa.
3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPHUPOJLI BEIISCTB HA NPHUMEPE B3aMMOJCHCTBHS PACTBOPOB PA3IUYHBIX KHUCIOT
OJIMHAKOBOW KOHIICHTPALMM C OJMHAKOBBIMHM TpaHyJaMH I[MHKA W B3aUMOJICHCTBUS OJUHAKOBBIX KYCOYKOB Pa3HBIX
METaJJIOB (MarHus, IIMHKA, JKeJie3a) ¢ COJITHOM KuCIoToW. B3ammojeiicTBre pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMHU
THOCYJb(aTa HATPUS Pa3IMYHOW KOHIEHTPAIMM M TeMIeparypbl. Mojeiab KUISIIEro cjios. PasinoxkeHue mnepokcuia
BOJIOPOJIa ¢ TIOMOIIBIO KaTanuzaropa (okcuaa maprauniia (IV)) u karanasel ChIpOro Msca U ceiporo kaprodens. [Tpumepst
HeoOpaTHMBIX peakiui, UAYIUX ¢ 00pa3oBaHHEM OCajKa, I'a3a WIHM BOJbL. B3aumonelcTBHE JUTHS W HATPUS C BOIOM.
[Tomyuenue oxcuma ¢ocdopa (V) u pacTBOpeHHE €ro B BOJE; UCHBITAaHHE MOJYYSHHOTO pacTBopa JakmycoM. OOpasibl
KPUCTAJUIOTUAPATOB. VICIIBITaHNE PACTBOPOB AJIEKTPOIMTOB M HEIIEKTPOIUTOB Ha MPEAMET AMCCOLUAINN. 3aBUCUMOCTh
CTETICHN DJIEKTPOIUTHUECKON TUCCOLMAIUN YKCYCHON KHCIIOTHI OT paz0aBieHus pactBopa. ['maponms xapOuma KalbIus.
lMunmponn3 kapOoHATOB IMIENOYHBIX MeTaimioB M HuUTpaToB muHka win cBuHia (II). Ilomywenme mbuta. [lpocteitmme
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIMU;, B3aUMOJIEVCTBHE LHMHKA C COJIHOW KHUCJIOTOM W JKeje3a C pacTBOPOM
cynmbpara memu (II). Monmens omektponmszepa. Mojens d3JIEKTPOIU3HON BaHHBI JUISI TIONYYCHHUS aFOMHUHHUS.
JlaGopaTopHble onbIThI. 7. Peakius 3aMenieHus MU KeJIe30M B PacTBOpPE MEAHOro Kymopoca. 8. Peakuuu, uaymue ¢
oOpa3oBaHHeM 0cajka, raza U Bojbl. 9. [loaydyeHune KHCIOpO/ia pas3ioKEHUEM MEPOKCHIA BOIOPOAa C IIOMOIIBI0 OKCHIA
maprania (IV) u karanasel ceiporo kaprodesns. 10. [TosydeHue Boaoposa B3aUMOJCHCTBUEM KHCIIOTHI C IIMHKOM. 11.
PaznuuHbIe ciyyan THAPOIN3a COJICH.

Tema 4. BemectBa u ux cBoiicra (10 yacoB)

Mertannbl. BzanMmopeiicTBue MeTauioB ¢ HEMETaIaMH (XJIOPOM, CEPOI M KHCIOPO0oM). B3anMoelCTBIE MIENOYHBIX U
LIEJIOYHO3EMENBHBIX METAIJIOB C BOJOW. DJIEKTPOXUMHUUECKUHN psifl HAPSDKEHU MeTalioB. B3anMoelicTBE METaIIIOB C
pacTBopaMH  KHCIOT W coJlieil. AnroMHHOTEpMUs. B3ammopelicTBue HaTpusi C  3TaHOJIOM U (DEHOJIOM.



Koppozus metamnos. [ToHATHE 0 XUMHUYIECKOHN U 3JIEKTPOXUMHUYECKON KOPPOo3uH MeTauioB. CIiocoObI 3alTUTHI METAJIIIOB OT
KOppO3HUHU.

Hemeranabl. CpaBHUTENbHAs XapaKTEepUCTUKA TaJlOTCHOB Kak HanOoJiee THIMUYHBIX IPEACTABUTENCH HEMETaJUIOB.
OKuCTUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aMMOJEHCTBHE C METallaMH M BOZOpoJoM). BoccTaHOBUTENbHBIE CBOMCTBA
HEMETaJIOB  (B3auMOZEHCTBHE C 0Oojiee 3JIEKTPOOTPULATENbHBIMA HEMETAJUIAMH UM CIIOKHBIMH  BEILECTBAMU-
OKHCTUTEIISIMH).

Kuciorel Heopranuueckue u opranuueckue. Kinaccudukanms kucnor. XUMHYECKUE CBOMCTBA KUCIIOT: B3aUMOJCHCTBHE
C MeTajUlaMH, OKCHIaMH METaUIOB, THAPOKCHIAMH METAJIOB, COJIIMH, ciHpTaMu (peakmms stepudukarmm). Ocobbie
CBOMCTBA a30THOM u KOHIIEHTPUPOBAHHOM cepHoM KHUCJIOTBHI.
OcHoBaHMsl HeopraHu4yeckue u opranmveckue. OCHOBaHUS, UX KiIacCHPUKaLUsI. XUMHYECKHE CBOHCTBa OCHOBAHHIA:
B3aMMOJCHCTBUE C KHCIOTaMH, KHCIOTHBIMM OKCHJAaMHU M COJIAIMU. Pa3noxkeHWe HepacTBOPUMBIX OCHOBaHUM.
Conu. Knaccudukanus coseil: cpemHue, KHCIbIE W OCHOBHBIC. XHWMHWYECKHE CBOWCTBA COJICH: B3aWMOJCHCTBHE C
KHCJIOTaMU, LIeJIoYaMy, MeTaJilaMu 1 cofisiMu. [IpeacTaBurenu coneli M UX 3HaYeHUe. XJIOPUA HATPHsL, KapOOHAT KaJbIIKs,
¢dochat xanpuus (cpegHue CONM); THAPOKApPOOHATHI HATPHS U aMMOHUS (KHCJbIe CONM); TuapokcokapOoHat meau (1) -
MaJlaXuT (ocHOBHAA COJIb).
KauecTBennple peaknun Ha XJIOpWA-, Cyiab(aT-, 1 KapOOHAT-aHWOHBI, KaTHOH aMMOHUs, katnousl kene3a (I1) u (IID).
I'eneTnyeckasi CBSI3b MEXIAY KJIACCAMHM HEOPraHUYECKHX M OPraHm4YecKMx coeauHeHuii. [loHsatne o reHernyeckoi
CBSI3M W TEHETHYECKUX psinax. | 'eHeTnaeckuii pan metamia. ['enerndeckuii psin Hemeramia. OcoOEHHOCTH T€HETHYECKOTO
psiza B OPraHn4ecKOM XUMHUH.

Jdemoncrpanun. Komneknus oOpas3imoB MeTauioB. B3aummopelicTBue HATpUsi W CYpPBMBI C XJIOPOM, JKelie3a C CEpOil.
l'openne marnus u amoMHHUSA B KHciopoje. BzaumoeiicTBre menoyHo3eMenbHBIX METAIIIOB ¢ BOAOH. B3aumozeiicTeue
HaTpusl C ATAHOJIOM, LMHKAa C YKCYCHOM KHCIOTOW. ANOMUHOTEpMUs. BzaumozaeilcTBue Menu C KOHLEHTPUPOBAaHHOM
A30THOW KHUCIOTOH. Pe3ynbTaThl KOppo3MH METAJUIOB B 3aBUCHMMOCTH OT YCIOBHUH ee mpoTrekaHus. Komnekuus oOpas3moB
HEMETaIoB. BaauMmojelcTBre XJIOPHOH BOABI C pacTBOpoM Opomuna (womuaa) kamusi. Kosmeknust MpUpOIHBIX
OpraHHYecKuX KHcIoT. Paz0aBieHrne KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI. B3anMonmelcTBHE KOHIIEHTPUPOBAHHOM
CEepHON KHUCIIOTBI C caxapoM, LEJUTI0N030i U Menpio. OOpasibl NPUPOAHBIX MHHEPAJIOB, COACPXKALIMX XJIOPUA HATPHS,
kapOoHaT kanmpius, ¢ocdar kanpuus u rugpokcokapbonat meam (II). OOpasubl MUINEBBIX MPOAYKTOB, COAEPKAIIUX
THIPOKapOOHAThl HATpUS W aMMOHHMS, UX CIHOCOOHOCTh K PasjOKEHUIO NpW HarpeBaHWH. [ alieHue COAbl YKCYCOM.
KadecTBeHHbIE peakliuy Ha KATHOHbI ¥ AHUOHBI.

JlabopaTtopHbie onbIThl. 12. McnipiTanne pacTBOPOB KUCIIOT, OCHOBaHUM U cojeil maaukaTtopamu. 13. B3aumoneiicTBue
COJIIHOM KHCIIOTBI MU PACTBOpPa YKCYCHOH KHUCIOTBI ¢ MeTajuiamu. 14. B3auMmoneicTBUE COJISIHOM KHUCIOTBI U PacTBOPa
YKCYCHOM KHCIOTBI C OCHOBaHUAMH. 15. B3auMoaeiicTBIE CONSIHOM KUCIOTHI U PACTBOPA YKCYCHOM KHUCIIOTHI C COJIAMH. 16.
[Tomydyenue u CBOICTBA HEPACTBOPUMBIX OCHOBaHWM. 17. I'maponm3 XJIOPUAOB M aleTaToB IIESIOYHBIX METaioB. 18.
O3HaKOMIIEHHE C KOJUISKIIMSAMU: a) METAJUIOB; 0) HEMETAIUIOB; B) KHUCJIOT; T) OCHOBAHUI; 1) MUHEPAIIOB U OMOJIOTHYECKHUX
MaTepHasoB, COJEPKAIIUX HEKOTOPHIE CONH.

IIpakTHyeckast padora Ne2. XvMHUYeCKHE CBOMCTBA KUCIOT

IIpakTnyeckas padora Ne 3 Pemenne sKcriepMMEHTaIbHBIX 33124 HA MICHTU(UKALMIO OPIraHUYECKUX U HEOPTaHMUECKUX
COCIMHECHHH.

Koumponvnasa paboma Ne2 no meme «Xumuueckue peaxyuu. Bewyecmea u ux ceoiicmea

TpeGoBaHuA K YPOBHIO IOATOTOBKH

B pe3yabrarte nzyuenusi xumumn B 11 Ki1acce yyammecss J0JIKHBI
3HATH/IIOHUMATh

® gajicHellue XUumuiecKkue NOHAMUA. BEUIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIC aTOMHAs U
MOJIEKYJISIpHAsl MAacChl, HOH, aJUIOTPOIUs, U30TOIIbI, XUMUYECKas CBS3b, 3JIEKTPOOTPHULIATEIBHOCTD, BAJIEHTHOCTh, CTEIIEHDb
OKHCJICHUS, MOJIb, MOJISIpHAas Macca, MOJAPHBIM 00bEeM, BelIecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHS,
PacTBOPBI, SIEKTPOIIUT U HEINEKTPOIUT, NMEKTPOIUTHIECKAS JUCCOIUAINS, OKUCIUTEIh U BOCCTAHOBUTEINb, OKUCIICHNE U
BOCCTAaHOBJIEHHE, TEIJIOBOM 3((EKT peakiuu, CKOPOCTb XMMHUYECKOW pEaKLUUH, KaTallu3, XWMHUYECKOe paBHOBECHE,
YIIEpOaHBIH cKeneT, QyHKIMOHATIbHAS TPYIIIa, H30MEPHsl, TOMOJIOTHS;

® OCHOBHbBIE 3AKOHbL XUmuu. COXpaHCHUS MaCChl BEIICCTB, IOCTOSHCTBA COCTaBAa, nepnozmqecxnﬁ 3aKOH;

® OCHOGHblE mMeopuu XUMUU. XUMHUYECKOW CBSI3U, DJIEKTPOJIUTHUECKON JHMCCOLMAMU, CTPOCHUS OpPraHUuYECKHUX
COCIMHEHU;



® gasicHeluue éeuiecmea u mamepuasivbl. OCHOBHBIC MCTAJUIBI M CINIABBI, CEpHAs, COJIsIHAsI, a30THAsI M YKCYCHasA KUCJIOTHI,
1IeJI049Yu, aMMHaK, MUHEPaJIbHbIC y,Z[O6peHI/I51, HNCKYCCTBCHHBIC U CHHTCTUYCCKUEC BOJIOKHA, KaAYUYKH, IJIaCTMACCHI,

yMeThb
® Ha3bléamsp: N3yUCHHBIC BELECTBA 10 «TPUBHATIBLHOINY MM MEXIyHApOAHOW HOMEHKIIATYPE;

° onpeoeﬂﬂmb: BAJICHTHOCTb M CTCIICHB OKHCJICHHA XUMHYCCKHX JJICMCHTOB, THII XUMHYCCKOM CBS3U B COCAMHCHUAX,
3apsaq HOHa, XapakKTep Cpe€abl B BOAHBIX PACTBOPAX HCOPraHUYCCKHUX COCHHHGHHﬁ, OKHCIHUTCIIb M BOCCTAHOBHUTCIIB,
MPUHAIJIC)KHOCTD BEUICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKUX COGI[PIHCHI/Ifl;

® 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 HECOPraHUYCCKUX COCI[HHGHHfI;

® 00BACHAMB. 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHUS; MPUPOAY XHMHYECKOH CBSI3U (HMOHHOM,
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 MONCK XUMHIECKOH MH(POPMAINH C UCTIOIb30BAaHUEM PA3IMYHBIX MCTOYHUKOB (HAYYHO-
MOMYJISIPHBIX M3JaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); NCIOIh30BaTh KOMITBIOTEPHBIC TEXHOJIOTHU
Tt 006pabOTKY U Iepeau XUMUIeCKor HHPOPMAIINH U €€ TIPEICTABICHUS B Pa3IMIHbIX (hopMax;

UCIO0JI30BATh NPUOOPETEHHBIE 3HAHUSA U YMEHUS B IPAKTHYECKOT 1eATeTbHOCTH U MOBCEAHEBHOM KU3HM TSI

® O0BACHEHUSI XUMHUECKUX SIBIICHUM, POUCXOISAIINX B IPUPOJIE, OBITY M HA MPOU3BOJICTBE;

® ONpeJeNICHNs] BO3MOXKHOCTH TPOTEKAHMUS XUMHYECKUX TPEBPALICHUH B Pa3INUHBIX YCIOBHUIX M OLEHKH HX MOCIIEICTBHH;
® SKOJIOTMYECKH IPAaMOTHOTO [IOBEICHHS B OKPY KaloLIel cpeie;

® OIICHKH BIIMSHHS XUMHYECKOTO 3arpsS3HEHMS OKPY KAfoLIel cpebl Ha OpraHu3M YelIOBEKA M IPYTUE )KHUBBIE OPTaHU3MBI;
e Oe3omacHOro oOpalleH st ¢ TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMH, JIAOOPATOPHBIM 000pYI0BaHHEM;

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

® KPUTHUYECKOW OLIEHKH JOCTOBEPHOCTH XUMHUYECKON HH(POPMALINH, IOCTYHAIOMIEH N3 pa3HBIX HCTOYHUKOB.

YueOHo-MeTOAHYECKOE 00ecTIeYeHHe

Hcnonp3yemblit yaeOHO-METOIUIECKHI KOMIUIEKC:

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

2.Tpoerybosa H.II1. TToypounsie pa3paborku mo xumuu: 11 kiacc k yuebnukam O.C. 'abpuensiHa u ap. Mocksa. OO0
«BAKO». 2009.

3.I'abpuensin O.C. u ap. Xumusa. 11 xmacc. ba3oBblil ypoBeHb: Meroamueckoe nocooue. Kuura mns yuurens. Mocksa.
Hpoda. 2009.

4.T'adpuensa O.C. u ap. HacronbHast kaura yunrens. Xumus. 11 knace: B 2 4. — M.: [Ipoda, 2009.

5.lenncoBa B.I'. Xumusa. 11 xiacc: Iloypounsie mmansl. Ilo yuebnuky: I'abpuensn O.C. u ap. Xumusa.ll xiacc. —
Bonrorpan: Yuunrens, 2013.

6.T'abpuensu O.C. [Iporpamma kypca xumuu 1j1st 8§ — 11 xiraccoB 001eo0pazoBaTenbHbIX yupexkaeHui, - M.: [Ipoga, -2011
I

b

7. Xumus. 8-11 kmaccel: paboune nporpammbl 1mo ydeOHukam O.C. labpuensina/ aBr.-coct. I'M. Macnakosa, H.B.
Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 ¢.;

8.Koncrpykrop paboumx nporpamm. Xumusi 8-11 kmaccel. Paboune mporpammel mo yueOnukam O.C. I'abpuensna:
n3narenbcTBo «YUUTEIIb», 2014 1

Cnucox HTEpHeT — pecypcoB (caiiT)

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

2.I'azera «Xumus» U cait Juid yuntens «S5 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 XxuMudeckux snemenTos http://webelements. Narod.Ru

6.XuMust 715l BCEX: WILUTIOCTPUPOBAHHBIE MaTepHUaNbl MO OOIINEH, OpraHuYecKor H HEOPraHMYECKOW XUMUHU
http://school-sector.relam
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7. lIkonpHas XUMHAA http://schoolchemistry.by

Temarnuecknii mian Xumusga 11 xkiace
(1 yac B Heaenro. Beero 34 yacon)

KoJinuecTBO KOHTPOJIBbHBIX PadoT 3a rox — 3
KoJsinyecTBo npakTHyeckux pador 3a roa — 3

Bcero N3 Hux
Tema
No yacoB | Ilpaktnueckre pabOTHI KonTponbHbIe paboTsl
TemaNel. Ctpoenue aToma u
1 | mepuonuueckuii 3akon /1.1 3
Menneneesa
IIp. p. Nel no teme: CrapTtoBasi AMarHocTuyeckKast
2 | TemaNe2. CtpocHue BemecTsa 13 «loyuenuc, padora
coOupanue 1 K.p. Ne1 1o teme «Ctpoenue
pacrio3HaBaHue ra3oB» | atoma. CTpoeHre BeIecTBa»
3 Tema Ne3. Xumuueckue 8
peakuuu
Ip. p. Ne2 o Teme K.p. Ne 2 o Teme «XuMHUECKHE
«XVMHYECKHE CBOMCTBA | peakuuu. BemecTBa 1 ux cBOCTBay
KHUCII0T» Hrorosasi KOHTPOJIbHAsI padoTa
Mp. p. Ne3 o Teme:
Tema 4. Bemectna u ux «Peuerne
4 . 11 AKCIIEPUMEHTAIBHBIX
CBOIfcTBa
3a/a4 Ha
UICHTU(DUKALINIO
OpPTaHUYECKUX U
HEOpPTaHUYECKUX
COEIMHEHUI.
HTroro 34 3 3

KpuTtepun u HOpMBbI OLIEHKH 3HAHUI 00y4YaIOIIUXCS.
1. OueHka ycTHOIO OTBeTA.
O1MeTKa «5» :
OTBET MOJIHBIN U MPABWIbHBIA HA OCHOBAaHUHU U3YUYE€HHBIX TEOPUI;
MaTepHua U3JI0’KEH B ONPEICTICHHOM JIOTHUECKOM MOCIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
OTBET CAaMOCTOSTEIILHBIM.
OTBet «4» ;
- OTBET MOJIHBIM U IPaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHIl;
- Marepuai HM3J0KE€H B ONpPENENEHHON JIOTMYECKOW IOCIeI0BATeIbHOCTH, TMPU ATOM JIOMYIIEHBI JBE-TPH
HECYIIECTBEHHBIE OITUOKH, HCTIPABICHHBIE TI0 TPEOOBAHUIO YUUTEIIS.
OtrMmeTka «3» :
- OTBET IOJIHBIH, HO TIPY 3TOM JIOMYII[EHA CYIIIECTBEHHAs OIIMOKA UM OTBET HETIONHBIN, HECBSI3HBIM.
O1MeTKa 2% -
- T1pu OTBeTe OOHAPY)KEHO HEMOHWMAaHWE YYaIUMCS OCHOBHOTO COJEp)KaHUS Yy4eOHOro MaTepuana HWIH
JOTYIIEHBI CYIIECTBEHHBIC OIMMUOKH, KOTOPBIC y4YalIUWCS HE MOXKET HCHPAaBUTh MPU HABOJSIIUX BOMPOCAX
YUUTENS, OTCYTCTBUE OTBETA.
1. Ouenka 3KcnepUMEHTAILHBIX YMEHHIA.
- OLieHKa CTaBUTCS HA OCHOBAHHMH HAOJIOICHUS 32 yYaIlIUMHCS U TUCBMEHHOTO OTUeTa 3a padoTy.
OTMeTKa «5»:


http://schoolchemistry.by/

- paboTa BBHIIIOJHEHA OTHOCTHIO U MIPABUIIBHO, CIETAaHbI IPaBUIIbHBIC HAOIIOAEHUS U BHIBOJIBI;
- OKCIEPUMEHT OCYIIECTBJICH MO IUIAHY C YYETOM TEXHUKH OE30MacCHOCTH W MPaBHJ paOOTHI C BEIIECTBAMU U
000pyIOBaHUEM;
- TIPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIE YMEHUS, IOJICPIKUBAIOTCS YHUCTOTA PabOUYero MecTa U MopsaoK (Ha
CTOJIE, 5KOHOMHO HCIOJIb3YIOTCSl PEAKTUBBI).
Ormerka «4» :
- pa0oTa BBINOJIHEHA MPABUJIBHO, CJIEIaHbl PaBUIbHBIC HAOIIONEHUS M BBIBOJIBI, HO MPHU 3TOM IKCIEPUMEHT
MIPOBEJICH HE MOJHOCTHIO WIIU JIOMYIIEHBI HECYIIIECTBEHHBIE OIMOKHU B paboTe ¢ BelecTBaMu B 000y IOBAaHHEM.
OtrmeTka «3»:
- paboTa BBINOJHEHA MPABWILHO HE MEHEE YeM HAIOJOBHUHY WJIM JOMYIIEHA CYIIECTBEHHAs OMIMOKa B XOJe
HKCIEPUMEHTa B OOBSCHEHHH, B O(QOpMIIEHMH pabOThI, B COOJIOJCHHUU MPABWJI TEXHUKH OE30MAaCHOCTH Ha
paboTe ¢ BemecTBaMu U 000pyIOBaHHEM, KOTOpPAsi UCTIPABIISICTCS 110 TPEOOBAHHUIO YUUTEIIS.
OtrMmeTka «2»:
- JIONYIIEHHI 1Be (M OoJiee) CYIIECTBEHHBIC OIIMOKH B XO0JI€: JKCIEPUMEHTa, B OOBSICHEHUH, B O(hOpMIICHUH
paboThl, B COOJIOACHWU MpPAaBUI TEXHUKU OE30MACHOCTH MpH paboTe C BEIIeCTBAMH M OOOPYJOBAaHUEM,
KOTOPBIE YYalIHICs HE MOXKET UCIIPABUTH JIaXKe MO TPEOOBAHUIO YUHUTEIIS,
- paboTa He BBINOJIHEHA, Y yJalerocst OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUSI.

3. OueHka yMeHUil pelIaTh pacyeTHbIe 3aJa4H.

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

Otmerka «4»:

- B JIOTHYECKOM PACCYKJICHHHM U PEIICHHUS HET CYIIECTBEHHBIX OMMOOK, HO 3a/iaya pellieHa HepaluoHaIbHBIM
crocoboM, WM IOMYIIeHO He Ooiee ABYX HECYIIECTBEHHBIX OIIHUOOK.

Ormerka «3»:
- B JIOTHYECKOM pAcCYXJEHHWU HET CYIIECTBEHHBIX OIIMOOK, HO [OMYIIEHAa CYyIIeCTBEHHAas OIIHOKa B
MaTeMaTUYeCKUX pacyeTax.

OTmeTka «2»:
- IMEETCS CYIIECCTBCHHBIC OITUOKHU B JIOTHYECKOM PACCYKICHUH U B PEIICHUU.
- OTCYTCTBHUE OTBETA Ha 3aJ]aHUE.

4. OueHkKa NMMCbMEHHBIX KOHTPOJIBHBIX PadoT.

Ormerka «5»:

- OTBET MOJIHBIM U MPaBWIbHBINA, BO3MOKHA HECYLIECTBEHHAs OIMINOKA.

OtrMmeTka «4»:

- OTBET HETOJIHBIM WK JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OLIMOOK.

OtMmeTtka «3»:

- paboTa BBHINOJIHEHA HE MEHEee YeM HaroJOBUHY, JOMYIEHa OJJHa CYIIECTBEHHAs OIMOKa U IIPU 3TOM JIBE-TpU
HECYILIECTBEHHBIE.
OtrMmeTka «2»:
- pa0oTa BBIIIOJIHEHA MEHbILIE YEM HAIOJOBUHY WIN COJIEPKUT HECKOJIBKO CYLIECTBEHHBIX OIIHOOK.
- paboTa He BBINOJIHEHA.
[Ipu oueHke BHINOJHEHUS MHUCbMEHHOM KOHTPOJIbHON paboThl HEOOXOAMMO YUUTHIBaTh TPEOOBAaHUS €IUHOIO
opdorpadpuieckoro pexxuma.
5. OueHka TecTOBbIX padoT.

Tectbl, cocrosiliMe W3 NATH BONPOCOB MOXHO MCIIONB30BaTh IMOCIE HM3YyYEHUS KAKIOrO MaTepuaa
(ypoka). Tect u3z 10—15 BompocoB ucmosb3yercs g nepuoandeckoro koHtposs. Tect u3z 20—30 BompocoB
HE00X0/IMMO UCIOJIb30BATH JJIsl UTOTOBOT'O KOHTPOJIS.

[Ipu oneHMBaHUM MCTIONB3YETCS CIIEAYIOIas IKaia: sl TeCTa U3 MSATH BOIIPOCOB
* HET OINOOK — OLIEHKa «5»;
* 0/1Ha OIIMOKA - OLIEHKA «4»;
* JIB€ OIINOKU — OIIEHKA «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 NpaBUWIbHBIX OTBETOB — OLICHKA «2».
6. Ouenka pedepara.
Pedepar onenuBaeTcs no cieayommuM KpUTepusIM:
* cobmoIeHne TpeObOBaHU K ero 0OPMIICHHIO;
* HE0OXOIMMOCTb U JJOCTATOYHOCTD IS PACKPBITUS TEMbI IIPUBEICHHOM B TeKcTe pedepaTta nndopmanuu;
* yMEHHE 00YyJaroerocss CBOOOTHO M3JIaraTb OCHOBHEIEC HJIEH, OTPAKEHHBIC B pedepare;
* CHOCOOHOCTH 00ydYaromierocsi MOHATh CYTh 3aJaBa€MbIX UYICHAMU aTTECTAllMOHHONW KOMMCCHUU BOIIPOCOB U
chopMyITUPOBATH TOUHBIC OTBETHI HA HHX.
@DopMbI U CPeICTBA KOHTPOJIS
CrpykrypHbiii snemeHT PaOoueilt mporpammbl  «@opmsl U cpedcmea KOHMPOIs» BKIOYACT CUCTEMY
KOHTPOJIHMPYIOIIUX MaTepUaIoB (KOHTPOJbHBIE U TaOOpaTopHble pabOThI) AJs OLIEHKH OCBOCHHUS HMIKOJbHUKAMU
IJIAHUPYEMOTO COoZiepKaHusl. TeKCThl KOHTPOJIBHBIX M MPAKTHUECKUX PadOT MpUIaraioTcs.



