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IlosicHuTeILHAS 3alMCKA

Bueypounast gesrenpHOCT «Mup XUMUW» TpeHa3HadeH Juii oOydarommxcs 9  kiacca,
BBIOpABIIUX MPEIMET XUMHH JUIA cjaudl 3k3amena B popme OI'D u mnaHupyromux B JalbHEUIIEM H3ydeHHUE
XMMUH Ha MPO(UILHOM yPOBHE.

Lenp naHHOTO Kypca — MOJArOTOBKAa M MOJJEpPXKa BBITYCKHUKOB 9 Kilacca IIKOJIbI, IOMOIIb B
IIPEOJIOJIEHUN KOTHUTUBHBIX, JUYHOCTHBIX M IMPOLECCYalbHBIX TPYAHOCTEH B NEPUOJA MOJATOTOBKU K
9K3aMEHY.

Pe3ynbratroM coBMecTHOH JesTenbHOCTH oOOywarouuxcs 9 kiacca um menarora OyayT SIBISTHCS
pe3yabTaThl NMPOOHOTO TECTUPOBAaHHWSA, @ B KOHEYHOM HTOT€ — MTOIrOBas arTecTalys OOydaroluxcs I10
IIpeIMEeTy XUMHUSL.

B cootBerctBUM ¢ TpeboBaHusMH DenepalibHOTO TOCYAAPCTBEHHOTO  00pa30BaTEIBHOIO
CTaHJapTa OCHOBHOIO oO0miero oOpa3oBaHHMs BO3HHMKJIAa HEOOXOJIMMOCTh B pa3pabOTKe MpOrpaMMbl
BHEYPOUYHOM JESATENIbHOCTH, TIO3BOJISIONIEH paclIMpuTh W yIIyOMTh CBOM 3HAHUSA 10 XHUMUH,
chopMUPOBaTh HABBIKK MUCCIIEIOBATEILCKON JIEATEIHHOCTH.

AKTYaJIbHOCTh TIPOTPaMMbl CBsi3aHAa C BO3MOXKHOCTBbIO OOy4aromierocsi BbIOpaTh MHpPOQUIbHBIN
npeaMer oOydeHHs B CTaplIMX KjaccaX WM U3MEHUTh CBOM BBIOOp. DK3aMeH MO0 XUMHUU TpedyeT oT
oOyyarouuxcss MHOTMX 3HAHUW W TOHSATUM HE TOJBKO B 00JacTM HEOPraHMYeCKOW XHMHH, HO U
OpraHMYeCKON XUMUU; BJIaJeTh MPAKTUYECKUMHU HABBIKAMH U YMETh NPUMEHATHb UX B JIPYrodl CHUTYyallHMH.
3aHATUA 1O BHEYPOYHOM JeATENbHOCTH «MHp XUMHW» TPEJHA3HAYEHBl [UISI TEOPETHYECKOW U
MIPAaKTUYECKOW TIOMOINIM B TOArOTOBKE K ['OCynapCTBEHHOM HMTOrOBOM  aTTecTalldd. 3aHATHUS
OpUEHTHPOBaHbl Ha MOBTOPEHHE, CHUCTEMATH3alMIO U YIiIyOJIEHHOE H3Yy4YeHHE Kypca XHMHUHU OCHOBHOM
IIKOJIBI, @ TaKkXke Ha MOJArOTOBKY oOydatommxcs 9-x kimaccoB kK OI'D m oOydarommxcsi, KOTOpHIE
BBIOMPAIOT XMMUIO A JlasIbHeimiero oOydeHus B npoduie. 3aHATUS O NpOrpaMMe BHEYPOUHOMH
NeATeNnbHOCTH «MUp XUMHUN» OMOTYT PEaTU30BaTh 00YYaIOUIMMCS IPOEKTHI O BEIOPAHHBIM TEMaM.

HoBu3HON [MaHHOW NpOrpamMMbl SIBISETCS TO, YTO B OCHOBE JICKHT CHCTEMHO-ZICATEIbHOCTHBIN
MOJIX0J, KOTOPBIM CO3/1a€T OCHOBY JJIsl CAMOCTOSITEIBHOIO YCIIEIIHOTO YCBOEHHUS OOydYalOIIMMMCS HOBBIX
3HaHUH, YMEHMH, KOMIETEHUUH, BHJOB M CIIOCOOOB J[EATEIBHOCTH M OOECIeYrBaeT COOTBETCTBHE
NEATeNbHOCTH OOydJaloUmIMXCsl HMX BO3PacTy W HHAMBHUIYAJIBHBIM OCOOCHHOCTSIM. OMOIMOHAIbHOE
NepeXrBaHUe Ipoliecca OTKPHITHS SABISETCS OCHOBOM MOTHBAlMM K 3HAaHUSAM, CTHUMYJIATOPOM caMoOM
YMCTBEHHOM JIEATEIBbHOCTH B JOCTHXXEHMU Leledl JIMYHOCTHOIO, COLMAJIBHOIO U IO3HABAaTEIbHOIO
pa3BUTHS 00YUaAIOIIHUXCSL.

IIporpamma pa3paboTaHa Ha OCHOBE CJIEAYIOIUX HOPMAaTUBHBIX JOKYMEHTOB:

— @enepanbubiii 3aK0H Ne 273-03 ot 29.12.2012 r. «O6 ob6pazoBanuu B Poccuiickoit denepanmmy;

— ®dezepanbpHbIi rocy1apCTBEHHBIN 00pa30BaTEIbHbIM CTaHIAPT OCHOBHOIO 00ILEro 0Opa3oBaHus,

— TpeOoBaHuss K OCHALEHHIO O0Opa30BaTEIbHOIO IIpollecca B COOTBETCTBUM C  COJEpIKATEIbHBIM
HaIOJHEHUEM y4eOHBIX peIMETOB (benepabHOTO KOMIIOHEHTa rOCy/IapCTBEHHOTO
00pa30BaTEeNILHOIO CTAaHAAPTA, YTBEPXKACHHBIH NpuKazoM MuHHcTepcTBa 00pa3oBaHHUS M HAyKU
Poccutiickoit ®eneparuu ot 04.12.2010 r. Ne986;

— CanlluH, 2.4.2.2821-10 «CaHuTapHO - OSNHUJEMHUOJIOTUYECKHUE TpPeOOBaHHS K YCIOBHUSIM U
OpraHu3aluu oOy4eHus B 0011e00pa30BaTEIbHBIX YUPEXKIECHUSX, YTBEP)KJCHHBIE
IIOCTaHOBJIEHHEM [ JIaBHOTO rocyapcTBeHHOTO canuTapHoro Bpaya P® ot 29.12.2010r. No189».

3aHATUS NPOBOIITCA MHIUBHUIYaIbHbIE U TPYIIIOBBIE.
Ilesan nporpammsl:
— TMOArOTOBKA M TOJJIEp)KKa  BBIMYCKHUKOB 9  Kjlacca  IIKOJbI, IOMOLIb B  MPEOJ0JIEHHU
KOTHUTHUBHBIX, TMYHOCTHBIX U IPOLECCYAIBHBIX TPYAHOCTEN B IEPUOJ TOATOTOBKH K DK3aMEHY.
3azauy MporpaMMbl BHEYPOUHOU JESTEIBHOCTH M0 XUMHUH:
— OCBOEHHME BaXHEHIIMX 3HAHMA 00 OCHOBHBIX TOHSATHAX M 3aKOHAX XHUMHH, XHMHYECKOU
CHUMBOJIMKE;
— OBJAJIeHHE YMEHMSAMU HaOMI0JaTh XUMUYECKHUE SIBJICHUS, MPOBOJUTH XUMHUYECKUI SKCHEPUMEHT,
MIPOBOJIUTH PAcU€Thl HA OCHOBE XMMHMUYECKHX (POPMYJI BEIIECTB U YPAaBHEHUI XUMHUYECKUX PEaKIIHii;



— pa3BUTHE [I03HABATEIbHBIX MHTEPECOB U  HMHTEJUIEKTYalbHBIX CIIOCOOHOCTEW B  IIpoLecce
MPOBEACHUSI XUMHYECKOTO HKCIIEPHUMEHTA, CAMOCTOSATEIILHOTO PHOOPETEHNUS 3HAHUI B COOTBETCTBHH C
BO3HUKAIOIIMMU >KU3HEHHBIMU TIOTPEOHOCTSIMU;

— BOCIHUTAaHHWE OTHOWIEHMS K XHMHM KaK K OJHOMY M3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIIEUeIOBEYECKON KyIbTYpbl; NMPUMEHEHHE IOTYYEHHbIX 3HaHUA H
YMEHUH JUIsl UCIIOJIB30BAHUS B HECTAHJAPTHOM CUTYallUU.

HJ'laHl/IpyeMl)Ie pe3yjabTarThbl

Ha 3aHsTHIX BHEYPOUYHOH AEATENBHOCTH «MUp XUMHUN» 00ydaromuecs JONOJIHIT CBOM 3HAHHS TI0
XUMMH, TOBBICSIT CBOM YpPOBEHb TEOPETUYECKOW U 3KCIIEPUMEHTAIbHOM MOJArOTOBKHU. 3aHATHUS MPU3BAHBI
MpOOYAUTh y y4YalIuXxcs MHTEPEC K XUMHUUYECKOW HAyKH, CTUMYJIHPOBATh JAJIbHEHIIEe M3ydeHUE XUMUH.
XUMUYECKHE 3HaHUS, CQPOPMUPOBAHHBIE Ha BHEYPOUHBIX 3aHATUAX, IOMOTYT OOydYaloIIUMCS B
IMOATOTOBKE K 35K3aMCHY IO XHMMHU U B )IaJ'IBHGI\/’IIHCM OCO3HaHHO BI)I6paTI> HaITpaBJICHUC HpO(l)I/IJ'IBHOFO
00y4ueHusl.

IIpeaMeTHBIMU pe3ylIbTaTAMUA OCBOCHHS IIPOTPAMMBI SIBJISFOTCSI:

— B TIO3HABATEIBbHON cdepe: ONHMCHIBATh JAEMOHCTPALMOHHBIE M CaMOCTOSTENBHO MPOBEICHHBIE
OKCIICPUMCHTBI, UCIIOJIB3Yysd JIs1 3TOTO pYCCKI/Iﬁ A3BIK U A3BIK XUMHH, Ha6J'IIOJIaTI) JACMOHCTPUPYEMBIC U
CaMOCTOATCIIBHO IMTPOBOJUMBIC OIBIThI, XUMHWYCCKHUEC PCaKIINH, IIPOTCKAOIINE B IIPHUPOJIC U B 6I)ITy;

— B IICHHOCTHO-OPHEHTAIIMOHHON cdepe: CTPOUTh CBOE IOBEACHHWE B COOTBETCTBHHM C TPUHIMIIAMH
OepeXKHOr0 OTHOIICHUSI K IPUPOJIE;

— B TPYHOBOH cdepe: TUIAHUPOBATh W OCYIIECTBIATH CAMOCTOSITENEHYIO Pa0OTy MO TOBTOPEHUIO H
OCBOCHHIO TeOpeTquCKOﬁ JacCTu, IJIaHUPOBATh U IPOBOJUTH XUMHYECKHI OKCIICPUMCHT, UCIIOJIb30BaTh
BEIIIECTBA B COOTBETCTBHHU C UX NMPEAHA3HAYCHNEM U CBOMCTBAMU;

— B cdepe 0€30MACHOCTH JKU3HENCSITENbHOCTH: OKa3blBaTh IEPBYIO IOMOINb IPH OTPABJICHUSIX,
O’KOTaxX U JIPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJa0OPATOPHBIM 000PyJOBaHHEM.

JIMYHOCTHBIMU PE3yTbTATAMU SIBIISIFOTCSL:

— B IIEHHOCTHO-OPHEHTAIMOHHON cdepe — YyBCTBO TOPAOCTH 3a POCCHHMCKYIO HAyKy, OTHOIIEHHE K
TPYLy, EJICYCTPEMIEHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;

— B TpynoBod cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaiipHeieil o0pa3oBareibHOM
TPaeKTOPUU;

— B [O3HAaBaTeNbHOM cdepe: MOTHBALMS Y4YEHHUS, YMEHHUE VIPaBISATh CBOEH IO3HABATEIbHOM
JeSITeTbHOCTH.

MeTaﬂpeI[MeTHLIMH pE3yIbTaTaMU SABJIAIOTCA:
— BJaJACHUC YHUBCPCAJIbBHBIMU  CCTCCTBCHHO-HAYYHBIMU crocodamu JACATCIIbHOCTH! Ha6J'IIOI[eHI/Ie,
HU3MCPCHUC, DOKCIICPUMCHT, yLIC6HOC HCCIICIOBAHUC,
— YMCHHC I'CHCPpHUPOBATh UACHU, OTIPCACIIATE CPCACTBA, HeO6XOI[I/IMI>IC I UX peaiu3alliu,
— YMCHHC ONpCACIITH HCJIW W 3adavdu ACATCIbHOCTH, BH6I/IpaTB cpeacrtBa peajlirM3aivu 0OCIUu U
INPUMCHATDL UX Ha IIPAKTHUKEC,
— HCIIOJIb30BATh PA3JIMYHBIC UCTOYHUKU I ITOTTYUCHUSA XHUMHUYECKOH I/IH(i)OpMaI_II/II/I.

OcBoeHue TporpaMMbl BHEYPOUHOW  JESATETHHOCTH  OOyYarOIMIMMHUCS  TMO3BOJUT  TOJYYUTh
CIIeyIOIINe Pe3yIbTaThI:
B cdepe pa3BuTHs TMUHOCTHBIX YHUBEPCAIBHBIX YUE€OHBIX JCHCTBHUI B paMKax:
1. KorHuTuBHOTO KOMIIOHEHTa OYAYT CHOPMHUPOBAHBI:
— OCHOBBI  COLIMATbHO-KPUTHYECKOTO  MBIIUJICHUS, OpUEHTAllMs B  OCOOEHHOCTSIX  COLMAIBHBIX
OTHOIIICHUM U B3aUMOACHCTBHU;
— DJKOJIOTHYECKOE CO3HAaHUE, TIPU3HAHHE BBICOKOH IICHHOCTH JKU3HH BO BCEX €€ TPOSIBICHUSIX;
MIPaBWJI TIOBEICHUS B YPE3BBIYAIHBIX CUTYAIIUSX.
2. 1leHHOCTHOTO M SMOIIMOHATIBLHOTO KOMIIOHEHTOB OyneT chopMupoBaHa:
— TOTPEOHOCTH B CAMOBBIPAKEHUU U CAMOPEATU3alliH, COIUATBHOM MPU3HAHUU.



3. JesaTenpbHOCTHOTO KOMIOHEHTa OyAyT C(OPMHUPOBAHBI:
YMEHHE BECTU [JHMaJOl HAa OCHOBE pABHONpPAaBHBIX OTHOIIEHUWH M B3aUMHOIO YB&XKEHUS U
MPUHATUS;
YCTOWYMBBIA  TO3HABaTENbHBI  WHTEPEC W CTAHOBICHHWE  CMBICIOOOpasyromed  (QyHKIUu
[I03HABATEIbHOIO MOTHBA,
TOTOBHOCTBH BBIOOpa MPO(UIBHOTO 00pa30BaHMUSI.

4. OGyyaromuiics mosxy4uTh BOZMOKHOCTD /17151 JOPMUPOBAHUS:
BBIPAKEHHOW yCTONYMBON y4eOHO-TI03HABATEIbHOM MOTUBAIIMM U UHTEPECA K YUCHHUIO;
TOTOBHOCTH K caMOOOPa30BaHUIO U CAMOBOCIHUTAHUIO.

B cdepe pa3zButus peryisiTUBHBIX YHUBEPCAIBHBIX YUEOHBIX AEHCTBUM 00yUdaronIuiics

1. Hayuwrcs:
L[eJIeTI0JIaraHuIo, BKJIIOYasl MMOCTAHOBKY HOBBIX IleNied, NpeoOpa3oBaHHME NPAKTHUECKOM 3aJayd B
MI03HABATENbHYIO;
CaMOCTOATENIPHO ~ aHAJU3UPOBaTh YCJIOBUS JIOCTWKEHMsI 1I€IM Ha OCHOBE Yy4yeTa BbIJIEJICHHBIX
y4UTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepuae;
IUTAaHUPOBATh IMYTHU JOCTUXKEHUS LIETICH.

2. Tlomy4uTh BO3MOXHOCTH HAYYHUTHCSL:
CaMOCTOSITEJIbHO CTaBUTh HOBBIE YUeOHBIE LIEIH U 3a]]a4u;
IpU TUIAHUPOBAHUU JOCTHIKEHUS LTl CaMOCTOSITEIbHO M aJeKBAaTHO YYWUTHIBATh YCIOBHS U
CPEICTBA UX JOCTUKECHHUSL.

B cdepe pazBuTHsi KOMMYHUKATUBHBIX YHUBEPCATBHBIX YU€OHBIX JCHCTBUNA 0O0YJIArOIIHIACS

1. Hayuwurcs:
aJICKBATHO UCIIOJIB30BATh PEUb JUIsl INIAHUPOBAHUS U PETYISILIUY CBOEH IEATENBHOCTH;
aJICKBaTHO MCIOJIb30BAaTh pPEYEBBIE CPEICTBA JJIS  PEHICHWs Pa3iIuYHbIX KOMMYHHKAaTHBHBIX
3a/1a4; BJIQJIETh YCTHOW U MMCbMEHHON PEYbI0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;
OpraHU30BBIBATH U IJIAHUPOBATH YU€OHOE COTPYTHUYECTBO C YUUTEJIEM U CBEPCTHUKAMH;
WHTEIPUPOBATBCA B TPYNIy CBEPCTHUKOB M CTPOUTh HPOAYKTHMBHOE  B3aUMOJCICTBHE  CO
CBEPCTHUKAMU U B3POCIIBIMU.

2. Tlomy4uTh BO3MOXHOCTh HAYUUTHCS:
OpaTh Ha ce0si HHULIMATUBY B OpraHU3aI[Ml COBMECTHOTO JICHCTBUS;
OKa3blBaTh IOJJACPKKY M COJEHCTBHE TE€M, OT KOIO 3aBUCUT JOCTWKEHUE LEIM B COBMECTHOU
NESATEIIbHOCTH.

B cdepe pa3Butrs no3HaBaTeNbHBIX YHUBEPCATBHBIX YUEOHBIX ACHCTBUI 00ydaroLuiics

1. Hayuwurcs:
OCHOBaM pean3aluy MPOEKTHO-UCCIIEI0BATENbCKOM AEATEIbHOCTH;
MIPOBOJUTH HAOIIOICHUS U SKCIIEPUMEHT 01 PyKOBOJICTBOM YUUTES;
OCYILIECTBIISITh PACIIMPEHHBIA MOMCK HMH(OpPMAMM C HUCHOJIH30BAHUEM PECYpPCOB OMOIMOTEK U
Hurephera.

2. Tlomy4uT BO3MOXHOCTb HAy4YUThCS:
CTaBUTh MPOOJIEMY, apIYMEHTUPOBATh €€ aKTyaIbHOCTb;
CaMOCTOSITEJIbHO TPOBOAWUTH MCCIEJOBAaHMS HAa OCHOBE IPUMEHEHHMS METOJOB HaOIIofeHUs U
IKCIIEPUMEHTA;
BBIJIBUTaTh TUIIOTE3BI O CBSA3SAX U 3aKOHOMEPHOCTSIX IIPOLIECCOB;
OpraHU30BaTh UCCIIEI0BAHUE C LIEJIBIO TPOBEPKU TUIIOTE3HI;
JIeNIaTh YMO3aKIIIOUEHHS U BBIBOJIbI HA OCHOBE apryMEHTALUH.

HporpaMMa BHeypOQHOﬁ ACATCIBHOCTU 110 XMMHH ((MI/Ip XUMHHU» pacCUUTaHa Ha Yy4YallUuXCs 9

knaccoB (34 gaca).



CoaepikaHue NporpamMmsl
BHEYPOYHOIi 1eATeJILHOCTH 0 XUMHH «MHP XUMHID»

IIporpamMma 3aHATHI COCTOUT U3 YETBIPEX PA3/AEIIOB:
Oco6ennoctu OI'D 1o XUMHH.
2. TloBTopeHne m yriyOneHHE TEOPETHUYECKOTO MaTepuana, METOAWKa PpEIICHUS 3aJaHuii Pa3HOTO
YPOBHS CJIIOKHOCTH.
TecTOBBIN IPAKTUKYM.
4. BINOJIHEHUE TPOEKTHO-UCCIIEA0BATEIBCKUX Pa0OT.

=

w

OcHoOBHOe cojiepKaHue
Paznen 0. Bxoanoii cpe3 KM 3a 2024r. — 24

Paznen 1. Ocobennoctu OI'D o xumuu B 2024r. — 14
— KOu(UKATOP DIIEMEHTOB COJIEP>KaHUS

— cnenuduxarnus Kumos OI'D o xumun

— uHopMarmonHslie pecypcsl OI'D

Paspen 2. «Mwup XxXumMuM» — TeEOpPeTHYECKHl MaTepua] 10 HEOPraHWYecKOW XUMHH M
NePBOHAYAIbHBIM NPEACTABJICHUAM 10 OPraHMYeCKON XUMHMHU, METOJAMKA pPellIeHUs 3aJaHUi Pa3HOro
YPOBHS CJI0KHOCTH — 244,

Crpoenne aroma. CTpoeHHE DJJICKTPOHHBIX 000Jouek aromMoB mepBeix 20 smementoB [ICXD
[lepuonuueckuii 3aKOH ¢ TEepUOJUYECKas CcHCTeMa XuMu4eckux oanemeHtoB J[.M. Mengeneesa
CrpoeHue  Mosekyd. XuMUYecKkas CBA3b: KOBaJeHTHass  (HemossipHas, TMOJisIpHAsi), HOHHAasi,
MeTaUTNYeCKasl.

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

HomMmenknarypa HeOpraHuuecKknx COeIMHEHUIA.

XuMH4uecKass peakuus. YCIOBUA M TPU3HAKKA MPOTEKAHUS XUMHUYECKHX peakuuid. XHUMHUYECKUE
ypaBHEHUs. 3aKOH COXpPaHEHUsI MAaCChl BELIECTB.

Knaccudpukanuss XuUMHYECKMX peakluil 1O pa3IU4HbIM TMpPU3HAKAM: KOJMYECTBY U  COCTaBy
HUCXOJIHBIX M TIOJIyYEHHBIX BELIECTB; HM3MEHEHHIO CTEIEHEW OKHUCICHHS XHUMHYECKUX DSJIEMEHTOB,
MOTJIOIIEHUIO U BBIACIICHUIO SHEPTUH.

Boluncnenue MaccoBOM 1O XMMUYECKOTO 3JIEMEHTA B BEILLIECTBE.

ONEKTpONUTBl U HEINEKTPOJUThl. KaTuoHbl M aHMOHBL  DJIEKTPOJIMTHYECKAass  AMCCOLIMALIMS
KHCJIOT, IICJI0OYCH, coel (cpeaHuX)

Peakunu noHHOTO 0OMEHA U YCIIOBUS UX OCYIIIECTBICHHUS.

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

XHUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCTIOT.

XuMu4ecKue cBoicTBa aM(OTEPHBIX THIPOKCHIOB.

XUMUYECKHE CBOWMCTBA COJEH (CPEIHUX)

XHUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB HEMETAJUIOB: FaJIOT€HOB, KUCIOPOAA, CEPHI.

XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: a30oTa, Qocdopa, yriepona, KpeMHHUS
Uucteie BemecTBa u cMecu. IlpaBuma Oe3omacHoil paboOThl B HIKOJBHOM Nabopartopuu. YenoBek B
MHpPE BELIECTB.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE pEeaKIHu. Oxkucnurenb u BOCCTaHOBUTEITb.
Boluucnenue  MaccoBoi  10AM  pacTBOPEHHOrO  BELIECTBA B pacTBOpe.  Beruuciienus 1o
XUMUYecKoMy ypaBHeHH10. (Ne 21)



Pacuérupie 3amaun:  BBRIYMCICHHE  MacCOBOM  JOJIM  XMMHYECKOTO  DJJIEMEHTa B BEIISCTBE,
BBIUHCIICHUS TI0 XMMHUYECKOMY YPAaBHEHUIO C MCIOJb30BAaHUEM MACCOBOM JIOJM PACTBOPEHHOIO BEIIECTBA
B pactBope. (Nel5, 21)

B3aumocCBsI3p  pasNUYHBIX  KJIACCOB ~ HEOPraHWYECKUX  BEHIECTB. Peakuuu  HOHHOTO  OOMeEHa.
XUMHUYECKME CBOMCTBA IPOCTBHIX BELIECTB METAUIOB: IICJIOYHBIX, LIECJOYHO3EMEIIbHBIX, MarHus H
ux COCIMHEHNH, )Kenes3a u ero COCIMHECHHH, AITIOMUHMS, ero COCTMHCHHH.
Ompenenenue XapakTepa Cpeabl pPacTBOPOB KHUCIOT U IIEJOYed C TOMOIIBI0 HHIAMKATOPOB.

KauecTBeHHBIe peakuuu Ha aHMOHBI B pactBope (CI, Br, I, S*, SOs%, SO %, NO -, PO *, COs?%,
4 3 4

Si0s%)

KauecTBeHHBIe peakmunm Ha KaTmoHel B pactBope (NH4, Na', K', Ca?*, Mg®', Fe?*, Fe*', AP,

Cu?*, Zn*")

Ilomydyenne  raszooOpasHbIX  BemiecTB. KadecTBeHHbIE  peakuuM Ha  Ta3000pasHbIE  BEILECTBA
(xKUCI0pOI, BOAOPO, YIIIEKUCIIBIN ra3, aMMHUaK)
[lepBoHauanbHble  CBeEHMS 00  OpPraHMYecKUMX  BEIIECTBaX: MPEAENbHBIX U HEMpeleNIbHBIX
yIaeBoA0poaax (MeTaHe, ITaHe, TUIICHE, alleTUIICHE)
IlepBoHayanbHble  CBeJEHUS 00  OpPraHMYECKMX  BellecTBaX:  cnuprax  (MEeTaHoje,  ATaHoIe,
rIIMLepuHe), KapOOHOBBIX KHCIOTaX (MypaBbHHOM, YKCYCHOM, CTEapUHOBOM).
buonoruuecku BakHbIe BElIeCTBa: OCJIKH, HKUPbI, YTIEBOIDI.

Pasnen Bximodaer paboTy 1O TPEHUPOBOYHBIM 3aJaHUSIM JUISL  ONpPENENICHHUS TOTOBHOCTH
IIKOJIBHUKOB K 3K3aMEHY [0 TOMY MJIM HHOMY pasJliely C MOCJIEeAYIOIIUM aHalu30M U METOJUYECKUMU
PEKOMEHJalUsAMU.

Pa3nen 3. TecToBbIi MPAKTUKYM. — 4 4
BxitrogaeTt HermocpeACTBEHHO TECTUPOBAHKE U paboTy ¢ OTaHKaMu OTBETOB.

Pa3nen 4. BoinosiHeHHe MPOEKTHO-UCC/IEI0BATENbCKUX padoT. — 34
Pazmen  Brmowaer  paboTy  oOydarommxcss MO BBIOpAaHHBIM  TeMaM  TPOeKTa TI0  XHMUH,

KOHCYJIbTAallUU YYUTECIIA.

TemaTu4eckoe NJIAHUPOBAHUE BHEYPOUHOM 1eSITEJILHOCTH

Ne
/i Ha3Banue TeMbl KoangecTBO 9acoB
1 Bxoanoii cpe3 KM 2023 r. 2
2. Pazgen 1. Ocobennoctu OI'D mo xumuu B 2023 1. 1
3. Paznen 2. «Mup xumun» 24
4 Pa3nen 3. TecToBsIii MpakTUKYM 4
5 Paznen 4. BeimoaHeHue IpOEKTHO-UCCIIEA0BATEIBCKUX PaboT 3
Hroro 34
Kanengapuo-temaTnyeckoe njiaHupoBaHue
No Hata npoBenenust no | [lata npoBeneHus

HasBanue Tembl / 3a1aHus
n/n TIany o (akry

1. Bxomnoti cpes KM 2023 r.
2. Bxomnoti cpes KM 2023 r.
Pa3znen 1. Ocodennocrn OI'D mo xumun B 2021r. (1 yac)
3. OcobenHoCTH ors o XUMHAHA B 2023 I.
Komu(uKaTop DIIEMEHTOB  CO/EpXaHWs, creruduranus
KHMog OI'D no xumuu, nemoncrpauuonssii KM 2023 r.,
nHdopMarmonHsie pecypcsl OI'D

Paznen 2. «Mup xumun» (24 yaca)




Crtpoenue aroma. CTpOEHHE IICKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 snementoB [ICXD. Ilepuomuyeckuii 3akoH U
MepuoauUecKass CHCTeMa XuMudeckux saemeHToB J[.U.
Mengeneepa

Ctpoenne Monekyn. XHMHYECKas CBs3b: KOBaJEHTHas
(wemonspHasi,  TOJApHAsA),  HOHHAs,  MeTaJUIMYecKas.
BanenTHOCTE XUMHYECKUX dJIEMEHTOB. CTEmeHb OKUCICHUS
XUMHYECKUX JIEMEHTOB

IIpocteie u crnoxuble BemiectBa. (OCHOBHBIE — KIIACCHI
HEOPraHUYECKUX COCJIMHEHMUIA. Homenknarypa
HEOPTaHUYECKUX COEAUHEHUM.

XUMHUUYECKas peakuus. YCIOBUS U IPU3HAKUA NPOTEKaHUs
XUMHYECKUX peaknuil. XWMHYeCKHe YpaBHEHHA. 3aKoH
COXpPaHEHHs MACChI BEIECTB.

Knaccupukanmss XUMHYECKUX peaKIHid 10  PasIHYHBIM
MpU3HAKAM: KOJIMYECTBY U COCTABY UCXOIHBIX U ITOJIYYEHHBIX
BEIECTB; W3MEHEHUIO CTEINEHEH OKMCIEHUS XUMUYECKUX
3JIEMEHTOB, MOTJIOIEHHUIO U BbIACICHUIO SHEPTHUU.

Brruncienyne MaccoBoM HOJIM XUMHUYECKOIO DJIEMEHTA B
BEIIIECTBE

3HeKTpO_HI/ITBI U HEBJICKTPOJIMTEL. KatnoHel W aHUOHEL
ONEKTPONUTHYECKAST TUCCOMMAITUS KUCIIOT, IIEI09YeH, coei
(cpemumx)

Peaxruu nOHHOTO OOMEHA M YCIIOBHSI MX OCYIIIECTBIICHUS.

10.

XuMHUecKre CBONCTBA OKCHJIOB: OCHOBHBIX, aM()OTEpHBIX,
KHCJIOTHBIX.

11.

XUMHYeCKHE CBOMCTBA OCHOBAHHUI U KHUCJIIOT.

12.

XHUMHYECKHE CBOMCTBA aM(pOTEPHBIX THAPOKCH/IOB.

13.

XuMHudecKkne CBOWCTBa conell  (cpemHux). B3amMocBs3b
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKHX BeIecTB. Peakmun
HOHHOro oomeHa. (Ne22)

14.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETaJJIOB:
raJ0reHOB, KHCIIOPOaa, CePhI

15.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETaJJIOB:
raJoTeHOB, KHCIIOPOaa, CePhl

16.

XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB HEMETAJIIOB: a30Ta,
tdocopa, yriaepona, KpeMHUS

17.

XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAJLIIOB: a30Ta,
tdocdopa, yriaepona, KpeMHUS

18.

Uuctele BemecTBa 1 cMecH. [IpaBuia Ge3omacHoii paboTH B
IKOJIHHOU JabopaTopun. YenoBek B MUPE BEIIECTB.

19.

OKHUCITUTENEHO-BOCCTAHOBUTENBHBIC peakiini. OKUCITUTENb U
BoccTaHoBHUTENb. (NeNe 14, 20)

20.

Brluncnenne MaccoBoil 107U pacTBOPEHHOIO BEILECTBA B
pactBope. Boruncnenus no xumuueckomy ypaBHeHuo. (Ne21)

21.

Pacu€rHple  3amaun:  BBIYMCIEHHE  MacCOBOW  JIOJIU
XMMHUYECKOI0 DJIEMEHTa B BEIIECTBE, BBIYUCICHHUS 110
XMMHYECKOMY YPaBHEHUIO C UCITIOJIb30BaHNEM MaCCOBOU JOIU
pacTBOpEHHOrO BelecTBa B pactope. (NeNe 15, 21)

22.

XuMHUYEeCKHE CBOMCTBA IIPOCTBIX  BCHICCTB  MCTAJIJIOB!:
MICJIOYHBIX, IICJIOYHO3EMCEIIbHBIX, MAalrHus U UX COe,I[PIHeHHﬁ,
KeJI€3a u €ro COC}:[I/IHGHI/If/i, aJIFOMHHUS, €T0 COCHHHGHHﬁ.

23.

Onpenenenue xapakrepa Cpelbl pPAacTBOPOB KHUCIOT H
IIENIOYEH ¢ TTOMOIIBI0 WHIMKATOPOB.

KauectBennbie peakiiuu Ha anuonbl B pacteope (CI, Br, I,
2,505, S04, NOg, PO,”, COs~,Si05°)




KaquTBeHHLIe PCAKIIMN Ha KaTHUOHLI B paCTBOPC (N H4 ?, Na-:
K+, Ca2+, M92+, FeZ+’ Fe?y+’ AI3+, CU2+, Zn2+)

24, [Nonmyuenue razoo0pa3HbIX BelecTB. KauecTBeHHBIE peaKIIuu
Ha  ra3oo0pasHble  BemecTBa  (KUCIOPOHN,  BOAOPOZ,
YIIIEKUCIIBINA Ta3, aMMUAK)

25. [lepBoHavanbHBIC CBENCHUS 00 OPraHUYECKUX BEIECTBAX:
MpeebHbIX W HENPeIeNbHBIX YIJIEBOJOpoJaX (MeTaHe,
dTaHe,dTUIICHE, allCTUIICHE)

26. [lepBoHaYanbHbBIC CBEACHUS 00 OpPraHUYECKUX BEIICCTBAX:
cnuprax (METaHolie, 3TaHOJe, TJIMIEPUHE), KapOOHOBBIX
KHCII0Tax (MypaBbUHON, YKCYCHOM, CT€apUHOBOM).

217. Buonornyeck BaKHbIC BEIISCTBA: OCIIKH, JKUPBI, YTIICBOJIBI.

Paznen 3. TecToBblii mpakTHKYM. (4 yaca)

28. | duarnoctuueckas pabora

29. | Huarnoctuueckas pabora

30. | Huarnoctuueckas pabora

31. | Huarnoctuueckas pabora

Pasnen 4. BolnoJiHeHHe MPOEKTHO-UCCIET0BATENLCKUX padoT (3 yaca)

32. | Pabora oOydarommxcs IO BBIODAaHHBIM TeMaM IPOCKTa,
KOHCYJIBTAIIMH YUUTEIIS.

33. | Pabora oOydarommxcs IO BBIODAaHHBIM TeMaM IPOCKTa,
KOHCYJIBTAIIMH YUUTEIISL.

34. Pabora oOyu4arommxcsi MO BBIOPaHHBIM TeMaM IPOEKTa,

KOHCYJIbTallUN YYUTEIIA.
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[Tpoceemenune 1976.
bamaes 1.U. [lomanraumii skciepuMeHT 1o Xxumuu. - M.: [IpocBemenue 1977.
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XumOuaig

http://www.himonline.ru/?_openstat=ZGlyZWNOLnIhbmRIeC5ydTs2NDUzMDY 30zE1Nzk40O
TexNztnby5tYWIsLnJ10md1Y XJhbnRIZQ&yclid=5683710645230838545
https://chem-oge.sdamgia.ru/

https://4ege.ru/gia-po-himii/
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