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IlosicHuTeILHAS 3aMUCKA

Bueypounast nestenbHOCTh «Mup XuUMHUM» TIpeAHa3HadyeH i oOydaromuxcs 9 kiacca,
BBIOpABIINX NpPEAMET XUMHUH Ui claud 3k3ameHa B ¢gopme OI'D ¥ IUIaHUpPYIOIMX B AajbHEUIIEM
M3yueHHE XUMHUU Ha MPO(UILHOM YPOBHE.

Ilenp naHHOTO Kypca — MOATOTOBKA M IMOJAJIEP’KKAa BBITYCKHMKOB 9 Kilacca LIKOJBI, IOMOILb B
IIPEOJIOJIEHUN KOTHUTUBHBIX, JIMYHOCTHBIX M IPOLIECCYaJbHBIX TPYAHOCTEM B INEPUOJ HMOJITOTOBKH K
9K3aMEHY.

Pe3ynbraTroM COBMECTHON AESATENbHOCTH OOydaroluxcs 9 kiacca u meparora OyAyT sIBISATHCS
pe3ynbTaThl MPOOHOTO TECTUPOBAHUS, a B KOHEYHOM WTOr€ — UTOTOBasl aTrTecTallsl 0Oydaroluxcs Io
MPEIMETY XUMHSL.

B cootBercTtBUM ¢ TpeboBaHuaAMU DenepasbHOr0 TOCYIAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro o0Imiero oOpa3oBaHMsI BO3HMKJIA HEOOXOAMMOCTh B pa3pabOTKE MpPOrpaMMbl
BHEYPOUYHON JEATEIbHOCTH, IO3BOJISIIONIEH pPACIIMPUTh U YIIyOUTh CBOM 3HAaHUA 10 XHUMHH,
chopMUPOBaTh HABBIKK MUCCIIEIOBATEILCKON JESTEIHHOCTH.

AKmyanbhocms TPOrpaMMBbl CBSi3aHA C BO3MOXKHOCTBIO 00ydaromierocst BbIOpaTh MpoduIbHbINA
npeaMeT oOyueHus B CTaplIMX Kjaccax WM M3MEHUTh CBOM BBIOOp. DK3aMeH MO0 XUMHUU TpeOyeT OT
oOyyaronuxcs MHOTMX 3HAaHUW M TOHSATUH HE TOJNBKO B 00JacTH HEOPraHMYeCKOil XUMUHU, HO U
OpraHMYeCcKON XMMHH; BIIaJE€Th NPAKTUUECKUMU HAaBBIKAMHM U YMETh MPUMEHSTHh UX B APYroil CUTYyallUu.
3aHATHS 0 BHEYPOYHOU JAEATENbHOCTH «MHp XUMUW» TpeAHa3HAYEHbl JIsI TEOPETHYECKOU U
MPAKTUYECKOM TOMOIIM B MOArOTOBKE K [OCyZapCTBEHHOW HWTOTOBOM  aTTeCTalMU.3aHATHUS
OpUEHTUPOBaHbl HA TOBTOPEHUE, CHCTEMAaTU3alMI0 U YIrIIyOJEeHHOE M3YydeHHE Kypca XMMHUU OCHOBHOM
IIKOJIbI, a TakXKe Ha MOArOTOBKY oOywarommxcs 9-x kimaccoB k OI'D u oOywarouiuxcsi, KOTOpBIE
BBIOMPAIOT XUMUIO Ui JajbHeiiero oOydenuss B mnpoduie. 3aHsATHs MO MporpaMMe BHEYPOUYHOM
NesITeNbHOCTH «MUp XUMHUKY» IOMOTYT peain30BaTh 00yUaIOUIUMCS IPOEKTHI 110 BBIOPAHHBIM TEMaM.

Hoeu3noni TaHHOW TIPOTPaMMBI SBJISETCS TO, YTO B OCHOBE JISKUT CHUCTEMHO-AEATEIbHOCTHBIN
MOXO0/]1, KOTOPBIM CO3/IAET OCHOBY ISl CAMOCTOSITEILHOTO YCIIEITHOTO YCBOGHUS 00YUaIOLIMMUCS HOBBIX
3HaHWW, yYMEHUH, KOMIETEHILIHH, BUIOB U CIHOCOOOB JEATEIHHOCTH M 00ECIeYMBAEeT COOTBETCTBUE
NEeSITeNbHOCTH OOy4alouIMxcsi HMX BO3PAcTy W MHIUBUIYAIbHBIM OCOOCHHOCTSM. ODMOIMOHAIBHOE
NepeXBaHUEe IMPOLECCa OTKPBITHS SIBISETCS OCHOBOW MOTHBALIMM K 3HAHHSIM, CTUMYJIATOPOM CaMOM
YMCTBEHHOW JEATENBHOCTH B JOCTHIKEHUHM LN JMYHOCTHOTO, COLMAIBHOTO U II03HABATEIBHOIO
pa3BUTHS 00yUaIOIIHUXCSL.

IIporpamma pa3paboTaHa Ha OCHOBE CIIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

o DenepanbHblii 3ak0H Ne273 @3 o1 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoit denepanuny;



o ODenepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT OCHOBHOTO O0IIEro o0pa3oBaHMs,
YTBEP)KJCHHBIN nprkazoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit ®@enepanuu ot 17
nexabpst 2010 r. Ne 1897;

o TpeOoBaHus K OCHAIEHHIO OOPAa30BATEIBHOIO IPOIECCAa B COOTBETCTBUU C COAEP’KATEIbHBIM
HATNlOJJHEHWEM  Y4eOHBIX  NpeAMETOB  (PeIepallbHOrO  KOMIIOHEHTa  TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAAPTA, YTBEP)KICHHBIN NpuKa3oM MuHHCTEpCTBa 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CanuTapHO - SIUAEMHUOJOTHYECKHE TpPeOOBAaHHA K YCIOBHSM U
opranMzanuu  o0ydeHuss B oOwIeoOpa3oBATENbHBIX  YUPEKICHUSX,  YTBEPIKICHHBIE
noctaHoBjeHueM ['1aBHOTO rocyapcTBeHHOTO caHuTapHOro Bpaya P® ot 29.12.2010r. Ne189».
3aHATHS TPOBOJSTCS UHAWBUyaIbHbIE U TPYIIIOBBIE.

Ileny nporpaMMsl:

- MOATOTOBKAa W TOJJEpXKKa BBIMYCKHUKOB 9 Kjlacca IIKOJbI, MOMOIIb B TPEOJ0JIECHUN
KOTHUTHUBHBIX, TUYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B IEPUO/I MOJATOTOBKHU K IK3aMEHY.

3aoauu nporpaMMbl BHEYPOUHOH €ATEIHHOCTU IO XUMUHU:

OCBOCHME BaKHEHIIMX 3HAaHUA OO0 OCHOBHBIX MOHATHSX M 3aKOHAX XUMHUH, XUMHUYECKON
CHUMBOJIUKE;

OBJIaZICHUE YMEHUSMHU HAONIIOJaTh XUMUYECKUE SIBJICHUS, IPOBOAUTH XUMHUECKUI SKCIIEPUMEHT,
IIPOBOJIUTH PAacu€Thl HA OCHOBE XMMHUYECKUX (POPMYJI BELIECTB U YPAaBHEHUH XMMHUYECKUX pEaKIuil;

pa3sBUTHE II03HABATEIIbHBIX HMHTEPECOB M MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Ipolecce
IIPOBEACHUS XUMUYECKOTO 3KCIIEPUMEHTA, CaMOCTOSATEIIBHOTO IPUOOPETEHUSI 3HAHUH B COOTBETCTBUU C
BO3HUKAIOIIMMU J)KU3HEHHBIMU MIOTPEOHOCTSIMU;

BOCIIMTAaHUE OTHOIIEHUS K XHMHUM Kak K OJHOMY H3 (YHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOLIEYeI0BEYEeCKON KyabTYpbl; HNPUMEHEHHE IOIyYCHHbIX 3HAaHUH H

YMGHI/Iﬁ JJIA UCITIOJIB30BaHUS B HeCTaH,HapTHOﬁ CUTyalluu.

IlianupyemMbie pe3yabTaThl
Ha 3aHsTHSX BHEYPOUHOU JeaTeNbHOCTH «MUp XUMHUWY 00yJaroIIuecs TOTOHAT CBOU 3HAHHS IO
XUMUH, TIOBBICST CBOW YPOBEHb TEOPETHUYECKOW M DKCIIEPUMEHTAIBHOM MOATOTOBKH.3aHITHSI TIPU3BAHBI
MPOOYAUTh Y YYaIIUXCS MHTEPEC K XMMHUYECKOW HAYKH, CTUMYJIMPOBATh JajbHEUIIICe U3YYCHUE XUMHUH.
XuMHUYECKUEe 3HaHHS, CHOPMHPOBAHHBIC HA BHEYPOUYHBIX 3aHATHSX, IMOMOTYT OOYYalOUIUMCS B
MOJITOTOBKE K 9K3aMEHY MO XMMHUHM U B JIaJIbHEHIIIEM OCO3HAHHO BBIOpATh HAMpaBJiCHUE MPOGUIBHOTO
oOyueHusl.

Hpe)lMeTHLIMI/l pe3yJdbTaTaMi OCBOCHHS ITPOI'paMMBI SAABJIAIOTCA:



- B TI03HABaTEJbHOW cepe: OMUCHIBATH JIEMOHCTPAIMOHHBIE U CAMOCTOSTENBHO MPOBEJCHHBIC
9KCIEPUMEHTBI, UCIOJB3YS Ul 3TOI0 PYCCKUM SI3bIK M SI3bIK XMMUU; HaOJI0JaTh JEMOHCTPUPYEMbIE U
CaMOCTOSITEIIEHO MTPOBOIUMBIE OIBITHI, XHMHUUECKUE PEAKIINH, TIPOTEKAOIINE B IPUPOJE U B OBITY;

- B LIGHHOCTHO-OPHEHTAIMOHHOHN Cepe: CTPOUTH CBOE OBECHHUE B COOTBETCTBUH C MIPUHIIUIIAMHU
Oepe’KHOTO OTHOLIEHHUS K IIPUPO/IE;

- B TPYOBOH cdepe: IIaHNPOBATh U OCYIIECTBISATh CAMOCTOATENBHYIO pabOTy 0 MOBTOPEHUIO U
OCBOEHHUIO TEOPETHUYECKON YacTH, MJIAHUPOBATh U MPOBOJUTH XUMHUECKUN SKCIIEPUMEHT; UCII0Ib30BaTh
BEIIECTBA B COOTBETCTBHUHM C UX IIPEIHA3HAYEHUEM U CBONCTBAMU;

- B cepe 0E30MaCHOCTH KHUIHEICATEILHOCTH: OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABJICHUSX,
0’KOTax M JIPYTUX TPaBMaXx, CBSI3aHHBIX C BEILIECTBAMU U JIAOOPATOPHBIM 000PYI0BAaHUEM.

JINYHOCTHBIMM Pe3yJIbTATAMM SBIISIOTCS:

- B IIEHHOCTHO-OPUEHTAIMIOHHOH cepe — UyBCTBO FOPJOCTH 32 POCCUHCKYIO HAYKY, OTHOILIEHUE K
TPYAY, LeNeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb M CAMOOLIEHKA;

- B TPYIOBOW cdepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajibHeimiel oOpa3oBareiabHON
TPaeKTOpUH;

- B MO3HaBaTeJbHOM cdepe: MOTHMBALIMS YUEHHS, YMEHHME YIPABIATH CBOEW IMO3HaBaTEIbHOU
NeSITeIbHOCTH.

MetanpeaMeTHBIMH Pe3yIbTATAMM SBIISIOTCS:

- BJAJICHHE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYyYHBIMHU CIOCO0AMM JAEATENILHOCTU: HAOIIO/EHUE,
U3MEpEHNE, SKCIIEPUMEHT, y1eOHOE UCCIIEI0BAHUE;

- YMEHHUE IeHepUpPOBaTh UJEH, ONIPEIEIIATh CPEICTBA, HEOOXOAUMBIE IS MX peasln3alluy;

- YMEHHUE OIpeNesIATh LU U 3aa4d JEsTEeIbHOCTH, BBIOMpPATh CPEICTBA PEAIM3ALUU LEIH U
IIPUMEHSTh UX HA IIPAKTUKE;

- UCII0JIb30BaTh Pa3JIMYHbIC HCTOUYHUKU IJIA IIOTYUCHUA XUMHYECKOH I/IH(bOpMaI_II/II/I.

OcBoeHHME TPOrpaMMbl BHEYPOUYHOH JEATEIBHOCTH OOYYAIOUIMMHUCS TI03BOJUT TOJYYHTh
CIIeTyIOIIHE Pe3yabTaThI:

B cghepe pazeumus nuunocmubix yHUGEPCANbHBIX YUEOHBIX OCIICMEUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cghopmuposamwi:

- OCHOBBI COIIMAJIBHO-KPUTUYECKOTO MBIIIJICHUS, OpPUEHTAIMs] B OCOOCHHOCTAX COILUAIBHBIX
OTHOIIICHUM U B3aUMOJICHCTBUM;

- DKOJIOTMYECKOE CO3HaHMEe, MPU3HAHUE BBICOKOW IIEHHOCTH JKU3HM BO BCEX €€ IMPOSBICHUIX;
MIPABUJI TOBEICHUS B UPE3BBIYAHBIX CUTYAIHSX.

2. LJennocmno2o u 2MOYUOHANLHO20 KOMNOHEHMOE Oyoem cpopmuposana:

- HOTpCGHOCTL B CAMOBBIPAXKCHUHN U CaMOpCain3allu, COUUAJIbHOM IIPpU3HAHUU.



3. [leamenvnocmnozo komnonenma 6yo0ym cqpopmuposaHvi:

- YMEHHME BECTH JUaJOr Ha OCHOBE PAaBHOIPABHBIX OTHOLIEHWH W B3aUMHOIO YBa)KEHUS U
HIPUHSATHS;

- YCTOMYMBBIM TO3HABaTEIbHBIII HMHTEpPEC M CTAHOBJIEHHE CMBICIO00Opasytomei (yHKuuu
[I03HABATEIbHOIO MOTHBA,

- TOTOBHOCTb BbIOOpA MPOQUIBHOTO 00pa30BaHUSL.

2. O0y4aromuiicss NOIYIUTh BO3MOXKHOCTH [T (DOPMHUPOBAHHS:

- BBIP@XKEHHOH YCTONYMBOM yueOHO-1103HAaBATEIbHON MOTUBALIUY U UHTEPECA K YYEHHUIO;

- TOTOBHOCTH K caM0OOOpa30BaHUIO U1 CaMOBOCIIUTAHMIO.

B cehepe pazeumusn pezynamuenvix yHusepcanbHovlx yueOHblX 0elicmeuil 00yuarouuiica

1. Hayuwurcs:

- LeJIETIONIaraHuIo, BKIIIOYasi MIOCTAHOBKY HOBBIX 1I€JIel, mpeoOpa3oBaHue MPaKTUUYECKON 3a/1a4M B
[T03HABATENbHYIO;

- CaMOCTOSITENIbHO aHAIM3UPOBATh YCIOBHUS JTOCTHXKEHHUS LIEJM HAa OCHOBE Y4eTa BBIJEIIEHHBIX
y4UTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepuae;

- IUTAHUPOBATH MYTH JTOCTHKEHUS LENEH.

2. IlosmyunTh BO3MOKHOCTh HAY4NUTHCS:

- CaMOCTOSITEIbHO CTAaBUTh HOBBIC YUE€OHBIC LIE€IH U 33Jauu;

- IIpU IIAHUPOBAHUM JOCTWIKEHUS LIEJIEH CaMOCTOSTENBHO M aJIeKBAaTHO YYMTHIBATH YCJIOBHS U
CPEICTBA UX AOCTUKCHMSL.

B cepepe pazeumun KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX OClCmEUll 00yUarouwuiica

1. Hayuurcs:

- aJIEKBATHO UCIOJIb30BaTh pedb Ul IUNIAHUPOBAHUS U PETYJILIUN CBOEH NEATENbHOCTH;

- aQICKBaTHO MCIIOJIb30BaThb PEUYEBBIC CPEACTBA MUl PELICHUS Pa3IMYHBIX KOMMYHMKaTHBHBIX
3aJ1a4; BJIAJCTh YCTHOW U IMCbMEHHOM PEYbIO; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- OpPraHU30BBIBATh U IJIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEPCTHUKAMU;

- UHTETPUPOBATLCS B TPYIIy CBEPCTHUKOB M CTPOUTh IPOAYKTUBHOE B3aUMOJEHCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

2. Ilony4nTh BO3MOXKHOCTb HAYYUTHCS:

- OpaTh Ha ce0s MHUIMATHBY B OpraHU3allMi COBMECTHOT'O JIEHCTBHUS;

- OKa3bIBaTh MOJJEPKKY U COACUCTBHE TEM, OT KOTO 3aBHCHUT JOCTHIKEHHE IIEJIN B COBMECTHOMN

ACATCIBHOCTH.

B cehepe pazeumun nosnagamenvnwvix yHUBEPCATbHBIX YUEOHBIX OCUCMGUIL 0OYUAIOUUTICA

1. Hayuurcs:

- OCHOBaM pcaJin3aluun HpOCKTHO-I/ICCHGILOBaTeHBCKOﬁ ACATCIBHOCTU,



- IPpOBOOUTD HaGJIIOIICHI/ISI U SKCTICPUMCHT IO PYKOBOACTBOM YUHTCIIA,

- OCYILECTBISITh PACIIMPEHHBIN MOMCK WHPOPMAIUHU C MUCIOJIB30BAaHUEM PECYpPCOB OMOIMOTEK U
NHurepHera.

2. Tlony4nuT BO3MOKHOCTh HAYUUTHCS:

- CTaBHTH MPOOJIEMY, apTyMEHTHPOBATH €€ aKTYaJIbHOCTb;

- CaMOCTOSATCIBbHO HPOBOAWUTL HMCCICAOBAHWA HAa OCHOBC NNPUMCHCHHA MCTOI0B Ha6JIIOI[CHI/I$I n
OKCIICPUMCHTA,

- BbIIBUT'ATb THIIOTE3bI O CBA3AX U 3aAKOHOMEPHOCTAX IIPOLCCCOB;

- OPraHrn30BaThb UCCICAOBAHUEC C LUCIIbIO IPOBCPKU I'MIIOTC3bI,

- JACJIaTh YMO3AKJIIOUYCHUS U BBIBOJbI HA OCHOBC apryMCHTAIIUH.

[IporpaMma BHEYpOUHOM NEATENBHOCTH MO XUMUU «MuUp XUMHUN» paccuMTaHa Ha ydyamuxcs 9

kiaccoB (34 yaca).

Conepxxanue nporpamMmmel.
BHeypquOﬁ JeATECJIbHOCTH IO XUMHUH «Ml/lp XUMHH»

[Iporpamma 3aHATUI COCTOUT U3 YETBIPEX Pa3/IEIOB:

1. Ocobennoctu OI'D o xuMuu.

2. IloBTOpeHME U YriIyOJICHHE TEOPETHUYECKOTO MaTeprasa, METOUKa PEIICHUs 3alaHuid Pa3HOTO
YPOBHS CJIIOKHOCTH.

3. TecTOBBIN IPAKTUKYM.

4. BeInoJIHEHNE MTPOCKTHO-MCCIICIOBATEILCKUX PAOOT.

OcHoBHOE coep:KaHue

Pasznen 0. Bxoanoii cpe3 KUM 3a 2024r. — 24

Paznea 1. OcooennocTu OI'D mo xumun B 2025 r. — 149
— KOJU(DUKATOP AIEMEHTOB COJICPIKAHMS

— cnenudukarusa Kumos OI'D o xumuun

— uHdopMamoHHele pecypcsl OI'D

Paznen 2. «Mup XUMHUM» —TEOPETHMUECKUH MaTepuad IO HEOPraHMYeCKOd XuUMUU U
MEPBOHAYAIBHBIM TPEJCTABICHUSAM [0 OPraHUYEeCKOW XHMHH, METOJMKA PEIICHUs 3aJaHuil Pa3HOro
YPOBHSI CIIOKHOCTU — 244.

Crpoenue atoma. CTpoeHue 3MEeKTPOHHBIX 00051049ek aToMOB nepBbix 20 snementoB [ICXD

[lepuoanueckuii 3aKOH U NMEPUOINYECKAs cUcTeMa XuMHuueckux anemeHToB .M. Menneneena

Crpoenue wmomnekyn. XUMHUECKas CBs3b: KOBAJIGHTHAs (HEMOJISIpHAs, TMOJSIpHAs), WOHHAs,
MeTaJuInJecKasl.

BanieHTHOCTD XUMUYECKUX 371EMEHTOB. CTENEHb OKUCIECHUS XUMUYECKUX JIEMEHTOB.

[Ipocteie u crioxsble BemiectBa. (OCHOBHBIE KJIacChl HEOPraHMYECKHX COEAMHEHUH.
HomMmenknarypa HeOpraHM4ecKux COeIMHEHUM.

Xumuyeckasi peakius. YCIOBUS U MPU3HAKU MPOTEKAHUS XUMHUYECKUX peakuuid. XUMUYECKue
ypaBHEHUs. 3aKOH COXpPaHEHUsI MAaCChl BELIECTB.

Knaccudukaruss XUMHUYECKHX pEaKIUi M0 pPa3NWYHBIM TMPU3HAKAM: KOJHMYECTBY U COCTaBY
HUCXOJIHBIX M TIOJYYEHHBIX BEILIECTB;, W3MEHEHUIO CTENEHEH OKHUCICHHUS XUMHUYECKUX DJIEMEHTOB,
MIOTJIOLEHUIO U BBIJIEJIEHUIO SHEPTUH.



Brrunciienne MaccoBoi 10JIM XUMHUYECKOTO 3JIEMEHTA B BELIECTBE.

DNEKTPONUTBl M HEAIEKTPOJIUThL.. KaTHOHBI M AHUOHBL. JEKTPOJUTHUYECKAs JAUCCOLIMALIMS
KHCJIOT, IIeJIOUEH, comeit (cpeaHux)

Peakiiuu nonHOro 0OMeHa U yCJIOBUS MX OCYIIECTBIICHUS.

XUMHUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XUMHUYECKUE CBOMCTBA OCHOBAaHUM U KUCIOT.

XuUMHUYECKHE CBOMCTBA aM(DOTEPHBIX THIPOKCHIOB.

XUMUYECKHE CBOWCTBA COJIeH (CpEeIHUX)

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: TAJIOTEHOB, KUCIOPOa, CEPHI.

XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAIUIOB: a30Ta, pocdopa, yriiepona, KpeMHUS

Uucteie BenecTBa U cMecu. [IpaBmira 6e3omacHoi paboThl B MIKOJIBHOHN Jaboparopun. YenoBek B
MHpPE BEIIECTB.

OKHCIIUTENHEHO-BOCCTAHOBUTENbHBIC peakin. OKUCIUTENb U BOCCTAHOBUTEIb.

Brluncnenue MaccoBoW I0M  pacTBOPEHHOTO BEIIECTBA B pacTBOpe. BrrumcieHus 1o
XMUMHUYECKOMY ypaBHEHHO. (Ne21)

Pacuérnbie 3amaun: BBIUMCICHHWE MACCOBOM JIOIM XUMHUYECKOTO JJIEMEHTa B BEIIECTBE,
BBIYUCIICHUS TI0 XUMHUYECKOMY YPaBHEHHUIO C UCTIOJIB30BaHUEM MAaCCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA
B pactBope. (Nel$5, 21)

B3anMocBsI3b pa3nTudYHBIX KJIACCOB HEOPTraHUYECKUX BeleCTB. Peakiiuu noHHOTo oOMeHa.

XHWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIJIOB: MIEIOYHBIX, ETOYHO3EMEIbHBIX, MarHUS 1
WX COCIMHEHUM, JKeJIe3a U €ro COSTMHECHUH, ATFOMUHUS, €T0 COCTMHCHUM.

Ompenenenne xapakTepa Cpeabl PacTBOPOB KHCIOT M IIEJIOYEH C IMOMOIIBI0 HWHIUKATOPOB.
KauectBennsie peakiuu Ha annoHbI B pactBope (CI, Br, I, S%. S0s%, SO4%, NOs', PO4*, CO3?,

Si0s?)

KauecTBeHHBIe peakimuy Ha kaTHoHHI B pactBope (NHs*, Na*, K*, Ca?*, Mg?*, Fe?*, Fe**, AP,
CU2+, Zn2+)

[Tonyuenue ra3oo0pa3HbIX BemiecTB. KadecTBeHHbIE peakIMM Ha Ta3000pa3Hble BeIIeCTBa
(KuCIopo, BOJIOPOI, YIIICKUCIIBIN T'a3, aMMHAK)

[lepBoHauanbHble CBeAEHUS 00 OpPraHMYECKUX BEIIECTBAaX: MPEAETbHBIX W HeNpeAeTbHbIX
yriieBoiopoax (MeTane, dTaHe, STUIICHE, alleTUIICHE)

[lepBoHauanbHble CBeA€HHUA OO OpPraHMYECKHUX BEIIECTBAX: CHUPTAax (METaHOJIe, 3TaHOJIE,
[IIMLEepUHe), KapOOHOBBIX KHCIOTaX (MypasbuHol, yKCyCHOU, CTEapUHOBOM).

buonoruvecku BakHbIe BELIECTBA: OEIKH, JKUPBI, YTIIEBOIbI.

Paznen Bximowaer pa®oTy 1O TPEHUPOBOUHBIM 3aJaHUSIM JUISL OIpPENEiCHHUs] TOTOBHOCTH
LIKOJBHUKOB K 3K3aMEHY 110 TOMY WJIM MHOMY pa3Jiely C MOCIEAYIOUIUM aHAJIM30M U METOJUYECKUMU
PEKOMEHIalUsSIMU.

Paspnen 3. TecToBblil npakTUKYM. — 4 4
BrutrouaeT HemocpenCTBEHHO TECTUPOBAaHKE U paboOTy ¢ OJIaHKaMH OTBETOB.

Pa3znea 4. BolnosiHeHNe MPOEKTHO-UCCJIEI0BATENbCKUX PadoT. — 34

Paznen Bxirouaer pa60Ty o6yqa10mnxc;l 10 BBI6paHHBIM TEMaM IIPpOCKTa II0 XHMHH,
KOHCYJIbTallUN YUHUTCIIA.

TemaTHyeckoe NIaHMPOBaHUE

Ne | Tema Bceero | ITnanupyemsie pe3ynbratsl (YY)

/1 4acoB

0 Bxonnoit cpez KUM 20241 | 2 Onpenenuts MapuipyTbl, B TOM YHCJIE WHAWBHIYaJbHBIE,
NOBTOPEHMSI U 3aKPEIIJIEHUS TEM.

1 |Pasmen 1. Ocobennoctu | 1 3naer ocobenHoctu OI'D 2025 r, koaudukarop 37eMEHTOB

OI'D mo xumuu B 2025 1. conepxanus, cneuupukanus Kumo OI'D mo xumum,

uHpopmannoHHslie pecypcst OI'D;
HAYYMTCSl HCNOJb30BATh PA3JIMYHBIE HCTOYHHUKH  JUIs




HOJIy4EeHUs] XUMUYECKO# nHpopMaru

Paznen 2. «Mup xumumn»

24

Hay‘-II/ITCSI ONPpCACIIATh LECIN U 3aaa4u ACATCIIbHOCTH,
BEIOMpATh CPEJICTBA peaM3alliK IEH W IPUMEHSATh MX Ha
NPaKTUKE;

pa3nuyaTh BEIIECTBA Pa3HbIX KIACCOB IMPOCTHIX H
CJIOKHBIX BCIICCTB, ONIPCACIATL UX XUMHUYCCKUC CBOfICTBa, B
TOM YHUCJIC U U3YYCHHBIX OPraHUYCCKHX BCUICCTB,

pasiindaTtb I10 Ka4€CTBCHHBIM pCaKkuusaIM
MPEAJIOKCHHBIC KATUOHBI U aHUOHBI;

OIMUCBIBATh XMMHUYCCKHUE PCAKIUU, Ha6J'IIOIlaCMBI€ B
xoze JEMOHCTPAL[MOHHOTO u 1a00paTOPHOTO
3KCIEPUMEHTOB.

ACJIaTb BBIBOABI M3 PE3YJILTATOB HpOBe)léHHI)IX
XUMHNYCCKUX DKCIICPUMECHTOB,

OOBSICHATD TCHCTUYCCKYIO CBA3b MCKAY BCIICCTBAMU
PAa3HBIX KJIACCOB HECOPIraHNMYCCKUX BCIICCTB,

CocTaBisaTh cXeMy D3JEKTpOHHOro OamaHca K
OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIM PCAKIHUAM, MPaBUIBHO
paccTaBisATh KOA(D(HUIIMEHTHI HA OCHOBE COCTaBJIECHHOM
CXEMBI, OIMPEACTIATE OKUCIIUTEIb 1 BOCCTAHOBUTCIIb,

PacCUUThIBATD MacCCOBBIC J0JI1 XUMHYECCKHUX
JJIEMEHTOB B BEIIECTBAX;

IMPONU3BOJUTH BBIYHCIICHUA 110 XUMHYCCKOMY
YPaBHEHHI0O €  HCMHOJb30BAaHHMEM  MaccoBOM  JOJH
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Paznen 3. TecroBsiii | 4

MIPAKTUKYM.

[IpaBMIBHOCTh  OLIEHKM  CBOMX  BO3MOXHOCTEW  TIpHU
BBITIOJTHEHUH 3a/IaHUH TECTa;
yMeHHue 0e301TMO0YHO 3aNOJHATh OJJaHKH.

Pasnen 4. Bemosmenue | 3

IIPOCKTHO-
HCCICI0BATCIIbCKUX pa60T.

Hayuunrcs onpenensaTe nenu U 3a1a4u AesITEIIbHOCTH,
BBIOMpATh Cpe/ICTBA peanu3aliy LeNIU U IPUMEHATh UX Ha
IIPaKTHUKE;

UCIIOJIb30BAaTh PA3JIMYHBIE MCTOYHUKH JUIS  TOJTY4YECHHS
XUMHUYECKON MHGOpMaI;

HAay4yduTbCs  AQJEKBATHO  HCIIOJb30BATh  PEUYEBBIC
CpencTBa JUISl PELICHUs pa3JIMYHBIX KOMMYHUKATHUBHBIX
3a/1ay4;

dbopMUpoBaHHE BBIPAKEHHOW YCTOWYMBOW yueOHO-
MI03HABATEIbHOW MOTUBALIMM U UHTEpPECA K YUCHUIO;
TOTOBHOCTh K  OCO3HaHHOMY  BBIOOpY  JanbHEHIIeH
00pa30BaTeIbHOIN TPACKTOPUHU.

Kaneﬂnapﬂo-TeMaanecxoe NJJAaHUPOBAHUEC

Tema 3aHgaTH

[Hata [Ipumeyanus

wiaH | GakT

Bxonnoit cpes KM 2024r (2 gaca)

Pazpnen 1. Ocobennoctu OI'D no xumum B 2024r. (1 4ac)

Oco0ernoctu OI'D 1o xumuu B 2025 1.
KoaM(UKATOp AIIEMEHTOB cojiepkanus, crnenubukamnus Kumor OI'D




110 XUMuH, ieMoHcTpanuonsbiii KM 2025 r.

Pa3nen 2. «Mup xumumn» (24 yaca)

4 Crpoenne atoma. CTpoeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 snementoB IICXD. Ilepuoauueckuil 3aKOH W IEPUOAUYECKAS
cucteMa xuMuueckux asiementoB J[.11. Menpaeneena

5) Crtpoenue mosiekyin. XUMUYECKasi CBsI3b: KOBAJICHTHAs (HETMOJIsIpHAs,
MOJISIpHAs ), MOHHASI, METaJIJINYECKas.

BanentHocth  XxuMuueckux —dnmeMeHTOB. CTelmeHb  OKHCIICHUS
XUMHYECKUX JIEMEHTOB.

6 [Ipocteie u cnoxuble BemiecTBa. (OCHOBHBIE — KJIACCHI
HEOPraHWYECKUX coeauHeHui. HomeHkmarypa HeopraHHYECKUX
COCIMHEHUM.

7 XuMu4eckass peakius. YCIOBUS W TPH3HAKA MPOTECKAHUS
XUMHYECKUX PEAKIMi. XUMHUECKAE YPAaBHEHUS. 3aKOH COXpPaHCHUS
MacChl BEIIECTB.

Knaccudpukanus XuMUYECKMX peakuuid 10 pPasIUuYHbIM
MpU3HAKAM: KOJIMYECTBY M COCTaBY HCXOJHBIX W TIOJYyYCHHBIX
BEIECTB; N3MECHCHHUIO CTEIICHEH OKUCIICHUS XUMHUYECKUX JIEMEHTOB,
TIOTJIOTIICHHUIO W BBIJICIICHUIO DPHEPTHH.

8 Bremaucnenne MaccoBO JOJM XHMMHYECKOTO DdJIEMEHTA B
BEIIECTBE.

9 DNEKTPOIUTHl M HEIICKTPOJUTHI. KaTHOHBI W aHHOHBL.
DJIEKTPOJIMTUYECKAST ~ IUCCOLMAIMS  KHUCJIOT, IIEJIOYeH, COoJIei
(cpenHux)

Peakunu noHHOTO 0OMEHa U YCJIOBUSI X OCYIIECTBICHHUS.

10 XHWMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEpPHBIX,
KHCJIOTHBIX.

11 XUMHYECKHE CBOMCTBA OCHOBAHUMN U KUCIIOT.

12 XHUMHYECKHE CBOMCTBA aM(DOTEPHBIX THAPOKCHIOB.

13 XUMHYECKHUE CBOMCTBa coyield (cpemHmx). BzanmocBs3b
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX BellecTB. Peakiuu HOHHOTO
obmeHa. (No22)

14- XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB HEMETAJIOB:

15 | rajoreHoB, KUCJIOPOJia, CEPHI.

16- XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAILJIOB: a30Ta,

17 | docdopa, yrnepona, KpeMHHUS

18 Yucteie BemecTBa u cMecu. [IpaBuia 6e3omacHOi paboOTHI B
IIKOJIbHOM TabopaTopuu. YeaoBeK B MUpE BEIIECTB.

19 OKHCAUTENHEHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U
BoccTaHoBUTENb. (Nel4, 20)

20 Brruricnenue MaccoBod J0MHM pPacTBOPEHHOTO BEIIECTBA B
pacTtBope. Beruncienus mo XxumMmmu4eckoMy ypaBHeHHI0. (Ne21)

21 Pacu€tHpie  3agauM:  BBIUMCIEHME  MAacCOBOM  JIOJIU

XUMHUYCCKOTO 3JIEMCHTA B BCIHICCTBEC, BBIYUCIICHUA IO XUMHYCCKOMY
YPpaBHCHHUIO C HCIOJBb30BAHUCM MaccoBOM HOJIH paCTBOpéHHOFO




BeliecTna B pactBope. (Nel5, 21)

22 XUMUYECKUE CBOMCTBA IMPOCTBIX BEIIECTB  METAJUIOB!
[IETIOYHBIX, IEJIOYHO3EMENbHBIX, MarHus U UX COCTUHEHUH, kKelesa
U €ro COCAUHEHMH, alFOMUHUS, €r0 COCIUHCHHUM.

23 Omnpenenenne xapakrtepa Cpeipl pacTBOPOB KHUCIOT U
[IeJIoYeil ¢ MOMOIIBI0 MHIMKATOpoB. KadecTBeHHBIE peaknuu Ha
arnonsl B pactope (CI, Br, I, S#, SOs%, SO4*, NOs’, PO4>, COs?,
Si0s?)

KauecTBennble peakuuu Ha katuoHbl B pactBope (NH4™, Na*,
K*, Ca?*, Mg®*, Fe**, Fe**, AP*, Cu?", Zn?).

24 [Tonyuenue razoo6pa3Hbix BemiecTB. KauecTBeHHbIE peakUU
Ha ra3oo0pa3Hble BenlecTBa (KUCIOPO, BOJOPO, YIIAEKUCIBIN Tras,
aMMHAK)

25 [lepBoHauanbHble CBeAECHHUA 00 OPraHMYECKHUX BEIIECTBAX:
MpEeNeNbHBIX W HENpeNeNbHBIX YIIeBOJIOpoJax (MeTaHe, OJTaHe,
STUJICHE, alleTHIICHE)

26 [lepBoHauanbHble CBeA€HHA 00 OPraHMYECKHUX BEIIECTBAX:
cnupTax (MeTaHoJie, dTaHOJIe, TJIMIEPUHE), KapOOHOBBIX KHCIOTaX
(mypasvunoti, ykCyCHOM, CTEApUHOBON ).

27 buonorndecku BaxKHBIEC BEIIECTBA: OCIKH, KUPHI, YTIAECBO/IBI.

Pasznen 3. TecToBblii NpakTuKyM. (4 yaca)

28- | lmarHocTtuueckas paboTa

29

30- | ImarHoctuueckas paboTa

31

Pa3znea 4. BolnnosiHeHNe MPOEKTHO-UCCJIE0BATENbCKUX PadoT (6 yacos)

32- PaGora oOydaromuxcs MO BBIOPAaHHBIM TEMaM IPOEKTa,

34 | KOHCYNbTAIlUU YUUTEIIS.

Juarnoctuueckas pabota. Hanncanue OI'D o xumuu.
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