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IlosicHuTeILHAS 3alMCKA

Pabouas mporpamma Kypca BHEYpOUHOW JesATENbHOCTH «B Mupe xXumum» mpenHazHaueHa Ui
oOyyaromuxcs 9 kmacca, BRIOpaBIIUX MPEeaMET XUMUU JJIs cliaud dk3ameHa B popme OI'D u rmuraHupyromumx
B JIaNIbHEHINIEM M3yUeHHE XUMHUU Ha MPO(UIBHOM YPOBHE.

Ilenp naHHOTO Kypca — MOJATrOTOBKAa M MOJJEpPXKKa BBITYCKHHUKOB 9 Kilacca ILIKOJbI, MOMOIIb B
MIPEOJIOJIEHUN KOTHUTUBHBIX, JUYHOCTHBIX M IMPOLECCYalbHBIX TPYAHOCTEH B NEPUOJA TMOJATOTOBKU K
9K3aMEHY.

PesynbratroM coBMmecTHOH nesTenpHOCTH oOywarouuxcs 9 kimacca um meparora OynayT SIBISTHCA
pe3yabTaThl NMPOOHOTO TECTUPOBAaHHWSA, @ B KOHEYHOM WTOT€ — MTOrOBas arTecTalys OOydaroluxcs I10
IIpeIMETy XUMHUSL.

B cootBerctBUM ¢ TpeboBaHusMH ~DenepalibHOTO TOCYAAPCTBEHHOTO  00pa30BaTEIBHOIO
CTaHJapTa OCHOBHOrO oOmiero oOpa3oBaHMs BO3HHMKJIA HEOOXOIUMOCTh B pa3pabOTKe MporpaMMbl
BHEYPOUYHOM JESATENbHOCTH, TMO3BOJISIONIEH paclIMpuUTh W yrIyOMTh CBOM 3HAHUSA 10 XHUMUH,
chopMUPOBaTh HABBIKK MCCIIEIOBATEILCKON JIEATETHHOCTH.

AKTYaJIbHOCTh TPOTPaMMbl CBsi3aHAa C BO3MOXKHOCTBbIO OOy4aromierocsi BbIOpaTh MHPOQUIbHBIN
npeaMer oOydeHHs B CTaplIMX Kjaccax WM W3MEHUTh CBOM BBIOOp. DK3aMeH MO XUMHUU TpeOyeT OT
oOyyarouuxcss MHOTMX 3HAHUW W TOHSATUM HE TOJBKO B 00JacTM HEOPraHMYeCKOW XHMHH, HO U
OpraHMYeCcKON XUMUU; BJIa/eTh MPAKTUYECKUMHU HABBIKAMH U YMETh NPUMEHATb UX B JIPYrodl CHUTYyallHH.
3aHATUS TI0O BHEYPOYHOM JesATeNbHOCTH «B Mupe XuMUW» NpeIHa3HAYEHBI Ui TEOPETHYECKOW U
MPAaKTUYECKOM TOMOIIM B TMOATOTOBKE K [OCyZapCTBEHHON WTOTOBOM  aTTeCTallMU. 3aHATHS
OpUEHTHPOBaHbl Ha TOBTOPEHHE, CHUCTEMATH3alMIO W YIiIyOJIEHHOE H3YyYeHHE Kypca XHMHUHU OCHOBHOM
IIKOJIbI, a TaKKe Ha IMOJAroTOBKY oOywatommxcs 9-x kmaccoB k OI'D um oOywarommxcsi, KOTOpBIE
BBIOMPAIOT XUMUIO IS AajibHelIIero oOyueHus: B npoduie. 3aHATUS 0 KypCy BHEYPOUHOU JesITeIbHOCTH
«B Mupe XxuMun» MOMOTyT peain30BaTh 00YYaIOUIUMCS TPOEKTHI 110 BEIOPAHHBIM TEMaM.

HoBu3HON N1aHHON NOpOrpaMMbl SBISETCS TO, YTO B OCHOBE JIEKHUT CHCTEMHO-IEATEIbHOCTHBIN
MOAXO0JI, KOTOPBIM CO3/1a€T OCHOBY JJISi CAMOCTOSITENILHOTO YCIEIIHOTO YCBOCHHS O0Yy4arolMMHCS HOBBIX
3HAaHWW, YMEHHMH, KOMIETEHLIMH, BHJOB M CIOCOOOB JEATEIBHOCTH U O0O0ECIEeYHBAET COOTBETCTBUE
NEeSTeNbHOCTH OOy4yalomuxcss HMX BO3pacTy W HMHAWBHUIYaJIbHBIM OCOOCHHOCTSIM. OMOIMOHAIbHOE
MEepEeKUBAHUE MPOLECCAa OTKPBITUS SBISETCA OCHOBOM MOTHBAalUMU K 3HAHUSM, CTUMYJISATOPOM CaMOu
YMCTBEHHOW JI€ATEIIbBHOCTH B JOCTH)KEHMHM LEJI€H JIMYHOCTHOIO, COLMAJIBHOTO M I03HABATEJIBHOTO
pa3BUTUS 00YUYAIOLITUXCA.

[Iporpamma pa3paboTrana Ha OCHOBE CJIEIYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

— @enepanphblii 3aKoH Ne 273-03 o1 29.12.2012 r. «O6 o6pazoBanuu B Poccuiickoit @enepanuny;

— @enepanbHbIi rocy1apcTBEHHBIN 00pa30BaTeNbHBIA CTAaHIAPT OCHOBHOT'O 00111ero 00pa3oBaHus,

— TpeboBanuss K OCHaIIEHHWIO O00pa30BaTEIBLHOTO TMpoIllecca B COOTBETCTBUU C COJEPKATEIbHBIM
HaIOJHEHUEM y4eOHBIX peAMETOB denepanpHOTO KOMIIOHEHTa rOCy/1apCTBEHHOTO
00pa30BaTeNIbHOTO CTAaHJApTa, YTBEPKICHHBIH NpukazoM MuHuCTepcTBa OOpa3oBaHHs U HAYKH
Poccuiickoit deneparuu ot 04.12.2010 r. Ne986;

— CanlluH, 2.4.2.2821-10 «CaHuTapHO - OSNHJIEMHUOJIOTUYECKHUE TpPEOOBaHHMS K YCIOBHUSIM U
OpraHu3aluu oOyueHus B 0011e00pa3oBaTeIbHBIX YUPEXKICHUSX, YTBEPKICHHbIE
IIOCTaHOBJIEHHEM [ J1aBHOTO rocyapcTBeHHOTO canuTapHoro Bpaya PO ot 29.12.2010r. No189».

3aHATUS NPOBOIIATCA MHIUBUAYaIbHbIE U TPYIIIOBBIE.
Iless nporpammsl:
— TIOArOTOBKA M  TOJJEpKKAa BBIMYCKHUKOB 9 Kjacca INKOJbIL, [OMOLIb B  IPEOAOJICHUU
KOTHUTHUBHBIX, TMYHOCTHBIX U IPOLECCYAIBHBIX TPYAHOCTEN B IEPUOJ TOATOTOBKH K dK3aMEHY.
3azauy MporpaMMbl BHEYPOUHOU JESTEIBHOCTH MO0 XUMHUH:
— OCBOEHHME BaXKHEHIIMX 3HAHMA 00 OCHOBHBIX TOHSATHAX M 3aKOHAX XHUMHH, XHMHYECKOU
CHUMBOJIMKE;
— OBJAJIeHHME YMEHMSAMU HaOMI0JaTh XUMUYECKHUE SIBJICHUS, MPOBOJIUTH XUMHUYECKUI SKCHEPUMEHT,
MIPOBOJIUTH PACUEThl HA OCHOBE XMMHMUYECKHX (POPMYJI BEIIECTB U YPAaBHEHUH XUMUYECKUX PEaKIIHii;



— Ppa3BUTHE [I03HABATEIbHBIX MHTEPECOB U  HMHTEJUIEKTYalbHBIX CIIOCOOHOCTEW B  IIpoLecce
MPOBEACHUSI XUMHYECKOTO HKCIIEPHUMEHTA, CAMOCTOSATEIILHOTO PUOOPETEHNUS 3HAHUI B COOTBETCTBHH C
BO3HUKAIOIIMMU >KU3HEHHBIMU TIOTPEOHOCTSIMU;

— BOCIHUTAaHWE OTHOWIEHMA K XHMHUM KaK K OJHOMY H3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIIEUeIOBEYECKON KyIbTYpbl; NMPUMEHEHHE IOJIYYEHHbIX 3HaHUA H
YMEHUH JUIsl UCIIOJIB30BAHUS B HECTAHIAPTHOW CUTYallUU.

HJ'laHl/IpyeMl)Ie pe3yjabTarThbl

Ha 3anstusx kypca BHEYpOUHOH JesTeNbHOCTH «B Mupe Xumum» oOydaromiuecsl JOHOJHAT CBOU
3HaHHUA II0 XMMHH, ITIOBBICAT CBOM YPOBCHB TeOpeTH‘IGCKOﬁ u BKCHepI/IMeHTaHBHOﬁ IIOATOTOBKH. Sanarus
MIPU3BaHbl MPOOYIUTh y YYalIUXCs MHTEPEC K XUMUYECKON HAayKH, CTUMYJIMPOBATh JajbHEilIee u3yueHue
XAMHHA. XUMHUYECKHE 3HaHUA, C(i)OpMI/IpOBaHHBIG Ha BHCYPOYHBLIX 3aHATUAX, ITOMOTYT O6y‘-IaIOHII/IMC$[ B
IMOATOTOBKE K 35K3aMCHY IO XHMMHU U B )IaJ'IBHGI\/’IIHCM OCO3HaHHO BI)I6paTI> HaITpaBJICHUC HpO(l)I/IJ'IBHOFO
00y4ueHusI.

IIpeaMeTHBIMU pe3ylIbTaTAMUA OCBOCHHS IIPOTPAMMBI SIBJISFOTCSI:

— B TIO3HABATENBHON cdepe: ONUCHIBATh JEMOHCTPAIMOHHBIE M CAMOCTOSITENIFHO IIPOBEICHHBIC
OKCIICPUMCHTBI, UCIIOJIB3Yyd IJId 3TOTO pYCCKI/Iﬁ A3BIK U A3bIK XUMHH, Ha6J'IIOJIaTI) JACMOHCTPUPYEMBIC U
CaMOCTOATCIIBHO ITPOBOJUMBIC OIIBIThI, XUMHWYECKHUEC PCAKIIUHU, ITPOTCKAOIINUEC B IIPHUPOJC U B 6I)ITy;

— B IICHHOCTHO-OPHEHTAIIMOHHON cdepe: CTPOUTh CBOE IOBEACHHWE B COOTBETCTBHHM C TMPUHIMIIAMH
OepeXKHOT0 OTHOIIEHUSI K IPUPOJIE;

— B TPYHOBOH cdepe: TUIAHUPOBATh W OCYIIECTBISATH CAMOCTOSITEIEHYIO Pa0OTy MO TOBTOPEHUIO H
OCBOCHHIO TeOpeTquCKOﬁ 4YacCTH, INTaHUPOBATh U IMPOBOAUTH XUMHYECKUI OKCIICPUMCHT, UCII0JIb30BaTh
BEIIIECTBA B COOTBETCTBHHU C UX NMPEJHA3HAYCHNEM U CBOMCTBAMU;

— B cdepe 0€30MACHOCTH JKU3HEICSITENbHOCTH: OKa3blBaTh IEPBYIO IOMOINb IPH OTPABJICHUSIX,
O’KOTaxX U IPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PyIOBAaHHEM.

JIMYHOCTHBIMH PE3yTbTATAMU SIBIISIFOTCSL:

— B IIEHHOCTHO-OPHEHTAIMOHHON cdepe — YyBCTBO TOPAOCTH 32 POCCHHMCKYIO HAyKy, OTHOIIEHHE K
TPYLy, IEeICYCTPEMIEHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;

— B TpynoBod cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHeimiell 00pa3oBarenbHOM
TPaeKTOPUU;

— B [O3HAaBAaTeNbHOM cdepe: MOTHBALMS Y4YEHHUS, YMEHUE VIPaBISATh CBOEH IO3HABATEIbHOM
NeSITETbHOCTH.

MeTaﬂpeI[MeTHLIMI/[ pE3yIbTaTaMU SABJIAIOTCA:
— BJaJACHUC YHUBCPCAJIbBHBIMU  CCTCCTBCHHO-HAYYHBIMU crocodamMu JACATCIbHOCTH! Ha6J'IIOI[eHI/IC,
HU3MCPCHUC, OKCIICPUMCHT, yqe6Hoe HCCIICAOBAHUC,
— YMCHHC I'CHCPpHUPOBATh UACHU, OTIPCACIIATL CPCACTBA, H606XOI[I/IMI>IC 1A UX peajin3alliu,
— YMCHHC ONpCACIIITH HCJIW W 3adavdu ACATCIbHOCTH, BH6I/IpaTB cpeacrtBa peajlirM3alivu 0OCJIUu U
IPUMCHATDL UX HA IIPAKTHUKEC,
— HCIIOJIB30BATb Pa3JIMYHBIC UCTOYHUKU IS ITIOTTYUCHUSA XHUMHUYECKOH I/IH(i)OpMaI_II/II/I.

OcBoeHue mporpaMMbl BHEYPOUHOH  JESATETHHOCTH  OOyYarOIMIMMHUCS  TMO3BOJUT  TOJYYUTh
CIEAYIOIIUE PE3YIbTATHI:
B cdepe pa3BuTHs TMUHOCTHBIX YHUBEPCAIBHBIX YUE€OHBIX ACHCTBHUI B paMKax:
1. KOTrHUTHMBHOTO KOMIIOHEHTA OYIyT COPMHUPOBAHBI:
— OCHOBBI  COILIMATBHO-KPUTHYECKOTO  MBIIUICHUS, OpPUEHTAllMs B  OCOOEHHOCTSIX  COIMAIBHBIX
OTHOIIICHUM U B3aUMOACHCTBHU;
— DJKOJIOTMYECKOE CO3HAaHUE, MPU3HAHUE BBICOKOW IIEHHOCTH JKU3HM BO BCEX €€ IPOSIBICHUSX;
MPaBUJI MOBEJAEHUS B YPE3BbIYANHBIX CUTYALUSX.
2. 1leHHOCTHOTO ¥ SMOIIMOHATIBFHOTO KOMIIOHEHTOB OyneT copMupoBaHa:
— TOTPEOHOCTH B CAMOBBIPAKEHUU U CAMOPEATU3allii, COIUATBHOM MPU3HAHUU.



3. JesaTenbHOCTHOTO KOMIOHEHTa OyAyT C()OPMHUPOBAHBI:
YMEHHE BECTU [HUAJIOI HAa OCHOBE pAaBHONPABHBIX OTHOIIEHUH W B3aUMHOIO YBAXKEHUS U
TIPUHSATHUS;
YCTOWYMBBIA  TO3HABATEJbHBI  WHTEPEC W CTAHOBJICHHE  CMBICIOOOpasyiomend  (yHKIUH
[103HABATEIbHOI'O MOTHBA,
TOTOBHOCTBH BbIOOpa MPO(MIIBHOTO 00pa30BaHMUSI.

4. OGyyaromuiics mosy4uTh BOZMOKHOCTD /1151 JOPMUPOBAHUS:
BBIPAKEHHOW yCTONYMBON y4eOHO-TI03HABATEIbHOM MOTUBAIIMM U UHTEPECA K YUCHHUIO;
TOTOBHOCTH K caMOOOPa30BaHUIO U CAMOBOCIHUTAHUIO.

B cdepe pazButus peryiasiTUBHBIX YHUBEPCATBHBIX YUEOHBIX AEHCTBUM 00yUdaronIuiics

1. Hayuwrcs:
L[eJIeTI0IaraHuIo, BKJIIOYasl MMOCTAHOBKY HOBBIX Ilefied, NpeoOpa3oBaHME NPAKTHUECKOM 3aJaydl B
[T03HABATENbHYIO;
CaMOCTOSITENIBHO  AHAJIM3MUPOBATh yCIOBUSA JOCTYOKEHMsSI LEIM Ha OCHOBE Y4Y€Ta BBIACICHHBIX
y4UTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepuae;
IJJAHUPOBATh MYTH JOCTHKEHHUS LIETIEH.

2. llomy4nTh BO3MOKHOCTb HAyYUThCS:
CaMOCTOSITEJIbHO CTAaBUTh HOBBIE y4eOHbIE LIEIH U 3a]1a4H;
IIpY [JJAHUPOBAHUM JOCTHKEHUS MeJIed CAaMOCTOSITEIbHO M aJeKBAaTHO YYUTHIBATH YCIOBUS H
CPECTBA X JOCTH)KECHHUS.

B cdepe pazBuTHsi KOMMYHUKATUBHBIX YHUBEPCATBHBIX YU€OHBIX JCHCTBUN 00YJIArOIIHIACS

1. Hayuutcs:
aICKBaTHO UCIIOJIB30BAaTh Peyb JUIs INIAHUPOBAHUS U PETYISLUN CBOCH NEATEIbHOCTH;
aJIcKBaTHO MCIIOJIB30BaTh pEYEBBIE CPEACTBA JUIA  PEIICHUS PA3IMYHBIX KOMMYHHMKATHBHBIX
3a]1a4; BJIAJICTh YCTHOW U IMCbMEHHOM PEYBIO; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHNUE;
OpraHU30BBIBATH U INIAHUPOBATH YU€OHOE COTPYIHUUYECTBO C YUUTEIEM U CBEPCTHUKAMU;
UHTETPUPOBATBCS B TIPYyNIly CBEPCTHUKOB UM CTPOUTh IHPOLYKTUBHOE  B3aUMOJEHCTBHE  CO
CBEPCTHHUKAMHM U B3POCIIBIMHU.

2. Ilomy4nTb BO3MOXHOCTb HAYYUTHCS:
Opatb Ha ce0sl MHUIIMATUBY B OPraHU3alid COBMECTHOI'O /1€ CTBUS;
OKa3bIBaTh IOAJEPKKY M COJCHUCTBHE TEM, OT KOTO 3aBUCUT JOCTIDKCHHME LEIH B COBMECTHOU
JESITEbHOCTH.

B cdepe pa3zBuTus no3HaBaTeNnbHbIX YHUBEPCAIBHBIX YU€OHBIX AeHCTBUI 0Oyyaromuiics

1. HayuuTcs:
OCHOBAaM pealn3aliy IPOEKTHO-UCCIIEN0BATEIbCKON AESTENBHOCTH;
IIPOBOJIUTH HAOIIOAEHUS U SKCIIEPUMEHT 0] PYKOBOACTBOM YUMUTEIIS;
OCYILIECTBIIATh PACIIUPEHHbIA MOUCK HMH(GOpPMALUU C HCHOJIb30BAHUEM DPECYpcOB OHOIMOTEK MU
HuTepHera.

2. Tlomy4nuTt BO3MOKHOCTb HAYUUTHCS:
CTaBUTh MPOOJIEMY, apIYMEHTUPOBATh €€ aKTyaIbHOCTb;
CaMOCTOSITEJIbHO ~IPOBOAWUTH HCCIEJOBAaHUA Ha OCHOBE NPUMEHEHHMs METOJIOB HaOJIoeHus U
JKCIIEPUMEHTA,
BBIJIBUTaTh TUIIOTE3BI O CBA3SX U 3aKOHOMEPHOCTSX IIPOLIECCOB;
OpraHMU30BaTh UCCIIEJOBAHUE C LIEJIBIO IPOBEPKU TUIIOTESBI;
JIeNIaTh YMO3aKIIIOUEHHS U BBIBOJIbI HA OCHOBE apryMEHTALUH.

[Iporpamma Kypca BHEYpOUHOIl JesITeIbHOCTH «B Mupe XuMum» paccunmTaHa Ha ydamuxcs 9

kiaccoB (17 yacos).



Coaep:kanue Kypca
BHEYPOYHOI 1eTeJJbHOCTH «B Mupe xumun»

IIporpamMma 3aHATHII COCTOUT U3 YETBIPEX PA3/EIIOB:

Oco6ennoctu OI'D 1o XUMHH.

2. TloBTOpeHue u yriyOieHHE TEOPETHYECKOrO MaTepuana, METOAMKA DEHICHUs 3aJaHhi pPa3sHOTro
YPOBHS CJIIOKHOCTH.

3. TecTOBBI! IPAKTUKYM.

4. BINOJIHEHUE TPOEKTHO-UCCIIEA0BATEIBCKUX Pa0OT.

[a—

OcHOBHOE cojiepKaHue
Pazgen 0. Bxonnoit cpe3 KUM 3a 2023r. — 24

Paznen 1. Ocobennoctu OI'D o xumuu B 2023r. — 14
— KOau(UKATOP DJIEMEHTOB COJIEP>KaHUS

— cnenudukanus Kumos OI'D no xumun

— uHpopMaIoHHbIe pecypcbl OI'D

Paspen 2. «Mwup XxXumMuM» — TeOpPeTHYECKHl MaTepua] 10 HEOPraHWYecKOd XUMHH M
NePBOHAYAIbHBIM NPEACTABJICHUAM 110 OPraHMYECKON XUMHMHU, METOMKA pelIeHUs 3aJaHUi Pa3HOro
YPOBHS CJ10:kHOCTH — 104,

Crpoenune aroma. CTpoeHHE DOJICKTPOHHBIX 000J0ouek aromMoB mepBbix 20 »snementoB [ICXD
[lepuonuueckuii 3aKOH MW TEepUOJUYECKas cHCTeMa XuMu4eckux oanemeHtoB J[.M. Menaeneesa
CrpoeHue  Monekyd. XuMuUYeckas CBS3b:  KOBaJeHTHass  (HemoJsipHas, TMOJIsIpHAsi), HOHHAasi,
MeTaUTNYeCKasl.

BanentHocTh XUMUYECKUX 3JIEMEHTOB. Crenenn OKHCIICHUS XUMHUYECKUX JJIEMEHTOB.
[IpocTsie n cnoxHbie BeniecTBa. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHUM.

HoMmenknarypa HeopraHu4ecKnx COeIMHEHUIA.

XuMH4uecKass peakuus. YCIOBUSA U TPU3HAKKM MPOTEKAHUS XUMHUYECKHX peakuuid. XHUMHYECKUE
ypaBHEHUs. 3aKOH COXpPaHEHUsI MAaCChl BELIECTB.

Knaccudpukanuss XuUMHYECKMX peakiuil 1O pa3Iu4HbIM TMpPU3HAKAM: KOJMYECTBY U  COCTaBy
HUCXOJIHBIX M TIOJIYYEHHBIX BELIECTB; HM3MEHEHHMIO CTEIEHEW OKHUCICHHS XHMHUYECKUX DSJIEMEHTOB,
MTOTJIOIIEHUIO U BBIACIICHUIO SHEPTUH.

Brluncnenue MaccoBoOi J0JIM XMMUYECKOTO 3JIEMEHTA B BEILLIECTBE.

ONEKTpONUTBl U HEINEKTPOJUThl. KaTuoHbl UM aHMOHBL. ~ ODJEKTPOJIMTHYECKAass  AMCCOLIMALIMS
KHCJIOT, IICJIOYEH, coel (CpeaHux)

Peakunu noHHOTO 0OMEHA U YCIOBUS UX OCYIIIECTBICHHUS.

XUMUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XHUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCTIOT.

XuMUYecKue CBOCTBa aM(OTEPHBIX THIPOKCHIOB.

XUMUYECKUE CBOWCTBA COMEH (CPETHUX )

XHUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB HEMETAJUIOB: TAJIOT€HOB, KUCIOPOa, CEPBI.

XUMUYECKHE CBOWCTBA TPOCTHIX BEIIECTB HEMETaUIOB: a3oTa, Qocdopa, yriaepoma, KpeMHHUS
Uucteie BemecTBa u cMecu. IlpaBuma Oe3omacHoil paboOThl B IMIKOJBHOM NabopaTopuu. YenoBek B
MHpPE BELIECTB.

OKHCIUTENBHO-BOCCTAHOBUTELHBIE peaKItu. Oxkucnurenb u BOCCTaHOBUTEITb.
Boluucnenue  MaccoBoi  10AM  pacTBOPEHHOrO — BELIECTBA B pacTBOpe.  BbrumciieHus 1o
XUMHUYecKkoMy ypaBHeHH10. (Ne 21)



Pacuérupie 3amaun:  BBRIYKMCICHHE  MacCOBOM  JOJIM  XMMHYECKOTO  DJJIEMEHTa B BEIISCTBE,
BBIUHCIICHUS TI0 XMMHYECKOMY YPAaBHEHUIO C MCIOJb30BAaHUEM MACCOBOM JIOJM PACTBOPEHHOIO BEIIECTBA
B pactBope. (Nel$5, 21)

B3auMocCBsI3p  pasNUYHBIX ~ KJIACCOB ~ HEOPraHWMYECKUX  BEHIECTB. Peakuuu  HOHHOTO  OOMeEHa.
XUMHUYECKME CBOMCTBA IMPOCTBIX BELIECTB METAUIOB: IIECJIOYHBIX, LIEJTOYHO3EMEIIbHBIX, MarHus u

ux COCIMHEHNH, )Kenes3a u ero COCIMHECHHH, AITIOMUHUS, ero COCTMHCHUH.
peaeIcHue akrepa . C aCTBO OB K Ty U 0UQi »C (o) . Ka .
REpsagIcTc, XARAKTCPa. ) CRSHRLLIPY Bope (E1TBY 11MS018D,2¢ SHHOIRRE -, ‘BHETERRE:
4 3 4
Si03%)

KauecTBeHHBIE peakiumu Ha KaTuoHel B pactBope (NH4", Na®, K* Ca?*, Mg’ Fe’*, Fe**, AP",
Cu2+, Zn2+)
[lomydenune ra3zoo0pa3HbIX  BemiecTB. KadecTBeHHbIE  peaknuM Ha  Ta3000pa3Hble  BEIIECTBA
(KUCIOpOT, BOAOPO, YIIIEKUCIIBIHA a3, aMMHUaK)
[lepBoHayanbHBIE  CBENEHWMST 00  OpPraHMYECKWX  BEIIECTBAX: MPEACNBHBIX M HEMpeIeTbHBIX
yIaeBoA0poax (MeTaHe, ITaHe, ITUIICHE, alleTUIICHE)
[lepBoHavyanbpHBIE  CBeJCHUS 00  OpPraHMYECKMX  BEIIECTBAX:  cnuprax  (METaHoJe,  ATaHOJe,
TJIALIEpUHE), KApOOHOBBIX KMCIOTaX (MypaBbHHOM, YKCYCHOM, CTEApUHOBOM).
Bronornyeckn BaxHbIE BEIIECTBA: OCITKH, JKUPBI, YTIIEBOIBI.

Pazmen Brimrouaer paboTy 1O TPEHHPOBOYHBIM 3aJIaHUSIM  JUISL  ONPEICTICHHS TOTOBHOCTH
IIKOJIFHUKOB K JK3aMEHYy MO TOMY HMJIM WHOMY pasfeNly C IMOCIEAYIOIIUM aHAIW30M W METOTUYECKUMHU
PEKOMEHTAIHSMH.

Pa3nen 3. TecToBblil NPAaKTHKYM. — 24
Bkirouaet HenmocpeCTBEHHO TECTHPOBAHUE U paboTy ¢ OJIaHKaMH OTBETOB.

Pa3nen 4. BoinosiHeHHe MPOEKTHO-UCC/IEI0BATENbCKUX padoT. — 24
Pazmen  Brxmowaer  paboTy  0oOydarommxcss MO BBIOpAaHHBIM  TeMaM  TPOeKTa TI0  XHMUH,

KOHCYJIbTAallUU YYHUTECIIA.

TemaTuveckoe JIAHUPOBAHUE BHEYPOUHOM 1eSITEJILHOCTH

Ne
/i Ha3Banue TeMbl KoandecTBo yacoB
1. Bxonnoii cpes KUM 2023 r. 2
2. Pasgen 1. Ocobennoctu OI'D mo xumuu B 2023 . 1
3. Paznen 2. «Mup xumun» 10
4. Paszpnen 3. TecToBbIil PaKTUKYM 2
5. Paznen 4. BeimoaHeHue MpoeKTHO-UCCIIEA0BATEIBCKUX PaboT 2
Hroro 17
KanengapHo-TteMaTuyeckoe NJIAHNPOBAHH e
HJ\}'Q HasBanme TeMb! / 3aamus Hata npoBenenust no | [lata npoBeneHus
T T1any o akry
1. Bxoanoit cpes KM 2023 r.
2 Bxoanoit cpez KM 2023 r.
Paznen 1. Ocobennoctu OI'D mo xumuu B 2021r. (1 gac)
3. OcobeHHoCTH oro o XUMHAHA B 2023 I.
Komu(uKaTop 3JIEMEHTOB  COAEpXaHWs, creruduranus
KHMog OI'D no xumuu, nemoncrpauuonssii KM 2023 r.,
nHdopMarmonHsie pecypcsl OI'D

Paznen 2. «Mup xumun» (10 gacoB)




Crtpoenue aroma. CTpOEHHE ICKTPOHHBIX 000JI0YEK aTOMOB
nepBeix 20 snementoB IICXD. Ilepuomuueckuil 3aKoH U
MepuoauyuecKas CUCTeMa XuMudeckux saemeHToB J[.U.

Menpeneesa
Ctpoenne Monekyn. XHMHYECKas CBs3b: KOBaJEHTHas
(wemonspHasi,  TOJApHAsA),  HOHHAs,  MeTaJUIMYecKas.

BanentHOCT, XMMHMYECKHX 3JIEMEHTOB. CTeleHb OKHCICHUS
XHUMHUYECCKHUX DJICMCHTOB

XuMHUUYECKass peakuus. YCIOBUS U IPU3HAKUA NPOTEKAHUS
XUMHUYECKUX peaknuil. XUMHUecKHe YpaBHEHHUSA. 3aKOH
COXPaHEHHs MACCHI BEILIECTB.

Knaccupukanmss XUMHYECKUX peakIuid 10 PasIHYHBIM
NpU3HAKAM: KOJIMYECTBY U COCTABY UCXOIHBIX U ITOJIYYEHHBIX
BEIECTB; W3MEHEHUIO CTEINEHEH OKMCIEHUS XUMUYECKUX
3JIEMEHTOB, MTOTJIOIEHHUIO U BbIACICHUIO SHEPTHUU.

SHGKTPOIII/ITBI U HEIJICKTPOJIMTEL. KaTI/IOHI)I U AHUOHBI.
DNEKTPOMUTHYECKAsT JTUCCOIUAITUS KUCIIOT, IIEeJI04YeH, conen
(cpenuux)

Peaxiuu noHHOTO OOMEHA M YCIIOBHSI HX OCYIIIECTBIICHUS.

Briunciienne MaccoBOi J10JIM pacTBOPEHHOI'O BEIECTBA B
pacTBope. Brraucienus o XuMHIecKoMy ypaBHeHHIO. (No21)

XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB  METAJIOB:
IICIOYHBIX, MIETOYHO3EMEIIbHBIX, MAaTHUS U WX COCAWHCHUM,
JKelle3a U ero COSAUHEHMM, aTIOMUHUS, €r0 COCTMHECHHUI.

10. [Tomy4enne ra3000pa3HBIX BemecTB. KauecTBeHHBIE peaKITuu
Ha Trazoo0pasHple  BemecTBa  (KHACIOPOA,  BOIOPOI,
YTIIEKUCITBIN Ta3, aMMHAK )

11. [TepBoHAYANBHBIE CBEACHHUSI 00 OPTaHHMYECKHX BEIIECTBAX:
MpeenbHbIX W HelpeaeNnbHBIX YIIeBOaopoaax (MeTaHe,
ATaHe,dTHICHE, allCTUICHE)

12. ITepBoHavanbHbIe CBeACHHWS 00 OpraHWYECKUX BEIIECTBAX:
cupTax (MeTaHoje, 3TaHOJE, TIMICPUHE), KapOOHOBBIX
KHCII0TaX (MypaBBHHOMN, YKCYCHOM, CTEApPUHOBOH ).

13. | Bronornveck BayKHbIC BEIIECTBA: OCIKH, YKUPbI, YTIICBOJBL.
Paznen 3. TecTtoBblii mpakTUKYM. (2 yaca)
14. Jumaraoctudeckas pabora
15. Jumaraoctudeckas pabora
Pa3zaen 4. BoinosiHeHne MPOEKTHO-HCCIET0BATEIbLCKHX padoT (2 yaca)
16. | Pabora oOyuatommxcs 10 BBIOpAaHHBIM TeMaM IIPOEKTa,
KOHCYJIbTAIMU YIUTEIIS.
17. | Pabora oOyuatommxcs 10 BBIOpAaHHBIM TeMaM IIPOEKTa,

KOHCYJIbTAallUN YUYUTEIIA.
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HNHTepHeT-pecypcebl:

XumOnnaiin
http://www.himonline.ru/?_openstat=ZGlyZWNOLnlhbmR1eC5ydTs2NDUzMDY30zE1Nzk40O
TcxNztnbyStYWIsLnJ10md1Y XJhbnRIZQ&yclid=5683710645230838545
https://chem-oge.sdamgia.ru/
https://4ege.ru/gia-po-himii/
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