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IlosicHUTEIBLHASA 3aIHCKA

Bueypounast nesdrenbHOCTh «Mup XUMHM» NpeJHa3HadeH a8 oOyuaromuxcs 9 Kiacca,
BBIOpABIINX MpEAMET XUMHH I coadd sk3ameHa B ¢gopme OI'D M miuaHupyrommx B JajlbHEHIIEM
U3y4eHHE XMMUU Ha TPOPHILHOM yPOBHE.

Pabouas mnporpamMma JaHHOro y4eOHOro Kypca BHEYPOUHOM MAEATeNbHOCTH pa3paboTaHa B

COOTBCTCTBHUHU C Tpe6OBaHI/IHMI/IZ

. OenepanpHoro 3akoHa ot 29.12.2012 Ne 273 «0O6 o6pa3oBanun B Poccuiickoit
Denepanun;
. [Tpukaza Munnpocsemierust ot 31.05.2021 Ne 286 «O6 yrBepxkaeHuu (eaepaabHOTO

roCyJapCTBEHHOI'0 00pa30BaTeIbHOI0 CTAaHAAPTA HA4YaIbHOTO 00IEro 00pa3oBaHUs»;

. npukaza MunnpocsenieHuss ot 31.05.2021 Ne 287 «OO0 yrBepxkaeHuu (enepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHMs;

. npukaza MwunoOpHayku oT 17.05.2012 Ne 413 «O6 yrBepxkaeHuu (denepaabHOro
roCyJapCTBEHHOI'0 00pa30BaTeIbHOI0 CTAaHAAPTA CPEAHErO O0IIEero 00pa3oBaHUMY;

. Metonuyeckux peKOMEHJALUWN IO HCIOJIb30BAHUIO M BKJIOYEHHMIO B COJEp)KaHUE
mpoiiecca 00y4YeHUs W BOCHUTAaHUA TOCYHapCTBEHHBIX CHUMBOJOB Poccuiickoit ®enepanuu,
HAaIPaBJICHHBIX THCbMOM MuHIpocBeienus ot 15.04.2022 Ne CK-295/06;

. MeTtoauueckux peKOMEHJAlUid IO YTOYHEHHUIO IOHSATHS WM COACpkKaHWS BHEYPOUHOU
JESITEIbBHOCTH B paMKax pealn3alii OCHOBHBIX 00I11e00pa3oBaTelbHBIX IPOrpaMM, B TOM YHCIIE B YaCTH
NPOEKTHOH IS TeNIbHOCTH, HAalPaBJICHHBIX icbMoM MuHoOpHayku ot 18.08.2017 Ne 09-1672;

. Crpareruun pasButus Bocniutanusi B Poccuiickoit denepanuu Ha nepuon no 2025 rona,
YTBEPXKACHHOM pacniopsbkenueM [Ipasurenscrsa oT 29.05.2015 Ne 996-p;

. CII 2.4.3648-20;

. CaulluH 1.2.3685-21;

. OCHOBHOM# 00pazoBarenbHO# nmporpamMmmel OOO.

Ilenp naHHOrO Kypca — MOATOTOBKA M IMOJAJEP)KKA BBITYCKHMKOB 9 Kilacca IIKOJBI, TIOMOIIb B
MPEOAOJICHUN KOTHUTHBHBIX, JTUYHOCTHBIX MU MPOLECCYaJbHBIX TPYIHOCTEH B MEPHO] MOATOTOBKH K
JK3aMeHy.

Pe3ynpTaToM COBMECTHOH NesATeNbHOCTH oOydaromuxcs 9 kiacca W meparora OyayT SBISATbCA
pe3ybTaThl MPOOHOTO TECTUPOBAHMS, a B KOHEYHOM HTOI'€ — UTOrOBas aTTeCTallus OOYyJaroluxcs 1o
peIMeTy XUMHUS.

B coorBerctBUM ¢ TpeboBaHusMu DeneparbHOr0 roCyIapCTBEHHOIO 00pa30BaTeIbHOTO

CTaHgapTa OCHOBHOI'O O6IJ.I€FO O6p8.30BaHI/I$I BO3HUKIJIa HCO6XOZ[I/IMOCTB B pa3pa60T1<e ImporpaMmabl



BHEYPOUYHOH JESITEIbHOCTH, IO3BOJIIONICH paclMpUTh W YIIIYOUTh CBOM 3HAHUS 10 XHMHUH,
chopMHpOBATH HABBIKU MCCIIEIOBATEIBCKON JIEATETBHOCTH.

AKmyansnocms TPOTPaMMBbl CBSI3aHA C BO3MOXKHOCTBIO OOYyYaroIerocsi BeIOpaTh NMpO(UIbHBIN
npeaMer o0ydeHMs B CTapIIMX KilaccaX WM U3MEHMTh CBOW BbIOOp. DK3aMeH MO XUMHM TpeOyeT OT
0o0y4aroIyXcsi MHOTMX 3HAaHUM U TMOHATUH HE TOJBKO B OOJIACTHM HEOPraHWYECKOH XUMHMH, HO H
OpPraHMYECKON XUMUH; BIAJAETh IPAKTUUECKUMU HABbIKAMHU U YMETh IIPUMEHSATh UX B JPYIOM CUTYyallUH.
3aHATHUS 110 BHEYPOUYHOM JAEATENbHOCTH «MHUp XUMHUW» HpEIHA3HAYEHBbl M1 TEOPETHUECKON H
MPaKTUYECKOW TIOMOIIM B MOATOTOBKE K ['ocygapcTBEHHOM MTOroBOM aTTeCTalluu. 3aHATHA
OpPUEHTHPOBaHbl HAa MOBTOPEHHE, CUCTEMAaTHU3aLUI0 U YIIyOJIeHHOE M3y4eHHEe Kypca XMMHUU OCHOBHOM
IIKOJBI, a TaKKe Ha MOJATrOTOBKY oOydwarommxcs 9-x kimaccoB Kk OI'D m oOyuarommxcsi, KOTOpBIE
BBIOMPAIOT XUMHIO IS JanbHeimero oOydeHus B mpodwie. 3aHATHS [0 MPOrpaMMe BHEYPOUHOM
NesTeAbHOCTH «MUp XMMHUN» HOMOTYT peaqu30BaTh 00y4yaroIUMCs IPOEKTHI 110 BHIOPAaHHBIM TEMaM.

Hog6u3nou naHHOW IpoOrpaMMsbl SBISETCS TO, YTO B OCHOBE JICKUT CHCTEMHO-AEATEbHOCTHBIN
HOJIX0JI, KOTOPBIH CO3J]a€T OCHOBY JUIsl CAMOCTOSITEJIBHOIO YCIIEITHOTO YCBOEHUS! 00Yy4aroIMMUCS HOBBIX
3HAHUW, YMEHHM, KOMIETEHIMW, BUJOB U CIIOCOOOB JIEATEIBHOCTH M OOECHEYMBAET COOTBETCTBHUE
JESITEIbHOCTH OOYYaloLMXCSd WX BO3PAaCTy M HMHIUBUAYAJIbHBIM OCOOEHHOCTSAM. OMOLMOHAIbHOE
HepeXUBaHUe Mpolecca OTKPHITUS SIBJISAETCS OCHOBOM MOTHMBAaLMU K 3HAHUSAM, CTUMYJIATOPOM CaMOii
YMCTBEHHON JEATEJbHOCTH B  JIOCTH)KEHUHU LEJNEeH JIMYHOCTHOTO, COLMAIbHOIO U I103HABATEIHHOTO
pa3BUTHSI 00YHAIOIIHXCS.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

o ®DenepanbHbiii 3ak0H Ne273 @3 o1 29.12.2012 1. «O6 obpa3zoBanuu B Poccuiickoit denepannmy;

o @enepanbHbII rocy1apCTBEHHBIH 00pa30BaTENIbHBIA CTAHJAPT OCHOBHOI'O O0IIEro o0pa3oBaHMs,
YTBEpKACHHBIN IprKkazoM MuHucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 17
nexabpst 2010 r. Ne 1897;

o TpeboBaHUS K OCHAIIEHHIO OOPa30BaTENILHOIO IPOLECCa B COOTBETCTBUHU C COJEPKATEIbHBIM
HaloJIHEHHeM  y4yeOHbIX  NpeAMeToB  (eepallbHOr0O  KOMIIOHEHTa  TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApPTa, YTBEPKACHHBIN MpHKa3zoM MuHucTepcTBa 00pa3oBaHUsI U HAYKU
Poccuiickoit ®eneparuu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CanutapHo - SHUAEMHOJOTMYECKHE TpeOOBaHMUA K YCIOBHSM U
opraHuzaimuu  oOyueHHss B 0O0IIe0Opa3oBaTENbHBIX  YUPEXKICHHUSX,  YTBEpKICHHBIE
IIOCTaHOBJIEHHEM | JTaBHOTO rocyaapcTBeHHOro canutapHoro Bpada P® ot 29.12.2010r. Nel89».
3aHATHS IPOBOJSATCS UHIMBUTyaJIbHbIE U TPYIIIIOBBIE.

I]enw iporpaMmer:

- IOATOTOBKA M TOJAEPXKKAa BBITYCKHMKOB 9 Kijlacca IIKOJIBI, IOMOILIb B IPEOJOJIEHUU
KOTHUTHBHBIX, TMYHOCTHBIX U MPOIECCYAIbHBIX TPYAHOCTEN B IEPUO/I MOATOTOBKU K SK3aMEHY.

3adauu porpaMMbl BHEYPOUHOU JIEATETHHOCTH TI0 XUMUU:



OCBOGHHE BaXKHEHIIMX 3HAHUM OO0 OCHOBHBIX IOHATUSAX M 3aKOHAX XUMHH, XHMHYECKON
CHUMBOJIUKE;

OBJIAJICHHE YMECHHSIMH HAOIIOAAaTh XUMHUECKUE SBJICHHUS, IPOBOJUTh XUMHUUYECKHIA SKCIIEPUMEHT,
IIPOBOAUTH Pacu€Thl HA OCHOBE XUMUYECKUX (POPMYIT BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIIHii;

pa3BUTHE TIO3HABATENBHBIX MHTEPECOB M HHTEJUIEKTYalbHBIX CIIOCOOHOCTEH B Ipoliecce
MPOBEICHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEILHOTO MPUOOPETEHUSI 3HAHUI B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMUA TOTPEOHOCTSIMU;

BOCIIMTAaHHE OTHOILIEHUS K XUMUU KaK K OJAHOMY M3 (yHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJIEMEHTY OOIeUeNOBeUYeCKOH KYyJIbTYphbl; NPUMEHEHUE TIOIYYeHHbIX 3HAaHUU U

YMGHI/Iﬁ JJIA UCITOJIB30BaHUA B HeCTaHHapTHOfI CUTyalllu.

IInanupyemsie pe3yabTaThl

Ha 3ansTHsAX BHEypOUHOM AeaTenbHOCTH «Mup XUMHUN» 00ydarourecs JONOIHAT CBOM 3HAHUS 110
XUMHH, OBBICAT CBOW YPOBEHb TEOPETUUYECKON U SKCIEPUMEHTAIBHON MOATOTOBKH. 3aHATHS IPU3BaHbI
IpoOYAUTh Yy yJalllUXCsl MHTEPEC K XMMUYECKOW HAyKH, CTUMYJIUPOBATh JajbHEMIIee N3yYeHUE XUMUU.
XuUMHUECKUE 3HaHMSA, CPOPMHMPOBAHHBIE HA BHEYPOUHBIX 3aHATHUAX, IOMOTYT OOyYaroIUMCS B
HOJArOTOBKE K 9K3aMEHY 0 XMMHUM M B JlalbHEHIIEM OCO3HAHHO BBIOpATh HampaBieHUE MPO(UILHOTO
00y4eHwusl.

IIpeaMeTHBIMH pe3yJIbTATAMU OCBOCHUS IIPOTPAMMBI SIBJISIOTCS:

- B IIO3HABaTEJIbHON cdepe: ONUCHIBaTh JEMOHCTPALMOHHBIE U CAMOCTOSITENIbHO IPOBEJICHHbBIE
9KCHEPUMEHTBI, MCIIOJIB3YsI A 3TOrO PYCCKUH SA3BIK M SA3bIK XMMMHU; HAOMIOJATh IEMOHCTpUPYEMbIE U
CaMOCTOSITENIEHO MTPOBOJIUMBIE OIBITHI, XUMUYECKUE PEaKIUH, MPOTEKAIOIUE B IPUPOJIE U B OBITY;

- B [ICHHOCTHO-OPUEHTAIIMOHHOM cpepe: CTpOUTH CBOE MOBEACHNUE B COOTBETCTBUU C IPUHLIUIIAMU
OepeKHOro OTHOUIEHUS K PUPO/IE;

- B TPYJI0BO# cdepe: MIaHUPOBaTh U OCYIIECTBIATh CAMOCTOSATENBbHYIO paOOTy MO MOBTOPEHUIO U
OCBOEHHUIO TEOPETUYECKON YacTH, MJIAHUPOBATh U NPOBOJUTh XUMUYECKHM SKCIIEPUMEHT; UCIIOJIb30BAThH
BEIIIECTBA B COOTBETCTBUH C UX IPEIHA3HAYEHUEM U CBOMCTBAMU;

- B cepe 0€30MaCHOCTH KU3HEEATEILHOCTH: OKa3bIBATh IMEPBYIO MOMOILb MPH OTPABICHUSX,
0’KOTax U JIPYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

JINYHOCTHBIMHM pe3yIbTATAMM SIBIISIFOTCS:

- B [ICHHOCTHO-OPUEHTAIIMOHHOM cpepe — YyBCTBO FOPAOCTH 338 POCCUHCKYIO HAyKy, OTHOIICHUE K
TPYAY, UEJICYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TpPyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaybHeimielt oOpa3oBaTenbHOU
TPAeKTOPHH;

- B IO3HABaTeJIbHOM cdepe: MOTUBALMS YYEHHs, YMEHHE YIPaBJIATh CBOEH IMO3HABaTEIbHON

JEeSITELHOCTH.



MeTtanpeaMeTHBIMH Pe3yJIbTATAMM SIBIISIFOTCS:

- BJIaJICHHE YHHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCO0AMHU JIEATENBbHOCTH: HaOIIoeHue,
U3MEpEeHue, SKCIePUMEHT, Y4eOHOe HCCIIeI0BaHNUE;

- YMEHHE TeHepUpPOBaTh UJEH, ONIPENEISITh CPEICTBA, HEOOXOJUMbIE AJIs UX peallu3allly;

- YMEHHUE OIpeAeNaTh LENId U 3aJaud JIeATeIbHOCTH, BHIOMPATh CPEICTBA peaju3alluu LU U
MPUMEHSTH UX HA IPAKTHKE;

- CTIOJIB30BATh PA3MTUYHBIC UCTOYHUKHU JJIS TIOTYYEHUS] XUMHUECKOW HH(POPMALIUH.

OcBoeHue mporpaMmbl BHEYPOUHOH JEATEIBHOCTH OOYYAIOUIUMUCS IMO3BOJIUT MOJYYUTD
CIIeyIOIINe Pe3yabTaThl:

B cghepe pazeumusa nuunocmuvix yHueepcanbHulX y4eOHbIX 0eicmeull 8 pAmMKax:

1. Koenumugnoeo komnonenma 6yoym cqhopmuposamb:

- OCHOBBI COIMAJIbHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTAIMS B OCOOCHHOCTSX COIUAIbHBIX
OTHOIICHUH U B3aUMOACHCTBHUH;

- DKOJIOTUYECKOE CO3HAHME, NMPU3HAHUE BBICOKOM IIEHHOCTH YXU3HU BO BCEX €€ IMPOSIBICHUSX;
MpaBUJI TIOBEICHUS B YPE3BbIUAWHBIX CUTYaIIUIX.

2. [lenHocmHo20 U SMOYUOHANLHO20 KOMNOHEHMO8 Oydem chopmuposana.

- MOTPEOHOCTH B CAMOBBIPAKEHUU M CaMOpeaIn3alui, COMUAIBHOM TPU3HAHUH.

3. JleamenvHocmuo2o komnoneHma 6y0ym cqhopmuposamnsl:

- YMEHHME BECTH JMAJOr HA OCHOBE PABHOIPABHBIX OTHOLIEHWM W B3aUMHOIO YBaXXEHUS U
TIPUHSITHS,

- YCTOMUMBBIA MO3HABAaTENbHBI MHTEpPEC M CTAHOBJIEHHME CMbICIOOOpasytomel (yHKIUN
MMO3HABATEJIbHOIO MOTHUBA;

- TOTOBHOCTb BBIOOpa MPOPHIBHOTO 00pa30BaHMUsL.

2. OGyyarouuiicst NOJIyYUTh BO3MOXKHOCTD 11 (POPMUPOBAHMUS:

- BBIPOKEHHOM YCTOWYMBOM yueOHO-T03HABATEIHHON MOTHUBAILIUY U UHTEpPECA K YUCHUIO,

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHMIO.

B cepepe pazeumus pecynamugnvlx yHUGepCaibHbIX YUeOHBIX 0eUCM UL 00yUarOujuIica

1. Hayuwurcs:

- T[eJIeTI0NIaTaH!Io, BKITFOUasi MOCTAHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHue MPAKTUIECKON 3a/1a4il B
MO3HABATENBHYIO;

- CaMOCTOSITENIbHO aHAIW3UPOBATh YCIOBHUS JOCTHKEHHUS LEIM Ha OCHOBE y4deTa BbIJEIIEHHBIX
yUUTEeJIEeM OPUEHTUPOB JICHCTBUS B HOBOM y4E€OHOM MaTepuae;

- IJIAHUPOBATH MYTH JIOCTUKEHUS LETCH.

2. Ilony4nTh BO3MOKHOCTb HAYYUThCS:

- CaAMOCTOATCIIBHO CTaBUTh HOBBIC y‘Ie6HI)Ie OCJIk U 3aJa4u,



- [IpH IJNTAHUPOBAHHUU AOCTHXKCHUSA ueﬂeﬁ CaMOCTOATCIIBHO U aJICKBATHO YUYHWUTBLIBATH YCJIOBHA U

CpencTBa UX JOCTHKCHHUS.

B cpepe pazeumus KOMMYHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX 0elCMEUIl 00yUalowuiica

1. Hayuwurcs:

- aJICKBaTHO KCIIOJIb30BaTh Peyb IS IJIAHUPOBAHUS U PETYIIALIUU CBOCH JIEATEIbHOCTH;

- aJICKBaTHO MCIIOJIb30BaTh PEUYEBBIC CPEJICTBA JUISl PEIICHHS Pa3IUYHBIX KOMMYHHMKATHBHBIX
3a/1a4; BJIAJIETh YCTHOM U MUCbMEHHOU PEUbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BbICKA3bIBAHUE;

- OPraHU30BBIBATh U IJIAHUPOBATHh YU€OHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMU;

- HHTCIrpUPOBATHECA B TIPYIIly CBEPCTHHUKOB H CTPOUTH IIPOAYKTHBHOC B3aHMOﬂCﬁCTBHe CO

CBEPCTHUKAMU U B3POCIIBIMHU.
2. [lony4nTh BO3MOXHOCTh HAYUUTHCSL:
- OpaTh Ha ce0s UHULIMATUBY B OpraHU3allMid COBMECTHOI'O IEHCTBUS;

- OKa3bIBaATh MMOAACPIKKY U COICHCTBUE TEM, OT KOI'0 3aBHCHT AOCTHKCHHC LCJIH B COBMECTHOM

EATEILHOCTH.

B cpepe pazeumus no3nasamenbHbIX YHUBEPCATbHBIX YUEOHBIX OelCMEUN 00YYAIOWUILCA

1. Hayuurcs:
- OCHOBaM pealin3aliy IPOEKTHO-UCCIIEI0BATEIbCKON AEATEIILHOCTH;
- IPOBOJIUTH HAOIIOICHHS U SKCIIEPUMEHT 10T PYKOBOJICTBOM YUUTEIIS;

- OCYILECTBJIATh PACIIMPEHHBIN MOUCK MH(POPMAIMU C HCIIOJIb30BAHUEM PECYpPCOB OMONMOTEK U

HHurepHera.

2. [Tony4nTt BO3MOKHOCTh HAYUUTHCS:

- CTaBUTb IPO0JIEMY, apTYMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENIbHO MPOBOAMTH UCCIIEJIOBAHUS HA OCHOBE NMPUMEHEHUS METOJI0OB HAaOIIOJIEHUS U
JKCIIEPUMEHTA,

- BBIJIBUI'aTh TUIIOTE3BI O CBA3SAX U 3aKOHOMEPHOCTAX IIPOLIECCOB;

- OPraHU30BaTh UCCIEIOBAHUE C LIEIBIO IPOBEPKH TMIIOTE3HI;

- ACJIaTh YMO3aKJIIOYCHUS U BBIBOABI HA OCHOBC apTryMCHTAILIUU.

IIporpamMma BHEYpPOUHOH NEATENBHOCTH MO XUMUU «MHp XHMHUM» pacCuMTaHa Ha ydaiuxcs 9

KyaccoB (34 gaca).

CoaepxaHue NporpaMmmai.
BHEYPOYHOI 1esiTeIbHOCTH 10 XuMuH «Mup xummum»

[Iporpamma 3aHATHI COCTOUT U3 YETBIPEX PA3IAEIIOB:
1. Ocobennoctu OI'D 110 XUMHUH.



2. IToBTOpeHue u yriayOieHne TeOpeTHIeCKOro MaTepuala, MeTOIMKa PeIIeHus 3aJaHii pa3HOTo
YPOBHSI CIIOKHOCTH.

3. TecTOBBIil IPAaKTUKYM.

4. BeimosHeHNEe MTPOEKTHO-UCCIIEA0BATEIILCKUX PadoT.

OcHOBHOE co/iep:KaHue

Pasznea 0. Bxognoii cpe3 KUM 3a 2021r. — 24

Paznen 1. Ocob6ennoctu OI'D no xumum B 2022r. — 14
— KoAU(UKATOP SJIEMEHTOB COJIepPKaHUs

— cnenudukanus Kumos OI'D o xumun

— uHdopmarmonHsie pecypcel OI'D

Pasnen 2. «Mwup XuMHW» — TEOPETHYECKUM Marepual IO HEOPraHUYEeCKOM XHUMHUHU U
NEepPBOHAYAJILHBIM TPEACTABICHUSAM IO OPraHUYECKOM XMMHH, METOJMKA pEUICHUs 3aJaHuil pa3HOro
YPOBHSI CIIO)KHOCTH — 244.

Crpoenue atoma. CTpoeHHe IEKTPOHHBIX 000J104eK aTOMOB 1epBbIx 20 anementoB [ICXD

[leproanyeckuii 3aK0H U IEpUOANYECKas CUCTeMa XuMuieckux aneMmenToB J[.1. Menneneesa

Crpoenne Mmonekyia. XHUMHUYECKas CBSA3b: KOBAJIEGHTHas (HEIMOJIApHAs, IOJISIpHasi), WOHHAas,
MeTaJlJT4ecKasl.

BasieHTHOCTh XMMUYECKUX 3JIEMEHTOB. CTENIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB.

IIpocteie u crnoxkHble BemecTBa. (OCHOBHBIE KIACChl HEOPTaHUYECKUX  COEIMHEHUH.
Homenknatypa HEOpraHM4EeCKUX COSTUHEHUH.

XuMudeckasi peakius. YCIOBHs M MPU3HAKH MPOTEKAHHUS XUMUYECKUX peakuuid. XUMHYECKHe
ypaBHEHUs. 3aKOH COXPaHEHUSI MACChI BEIIECTB.

Knaccudukanus XUMHUYECKUX peakUuid [0 pPa3IUYHBIM IMPU3HAKAM: KOJIUYECTBY U COCTaBY
WCXOJIHBIX U TIOJYyYEHHBIX BEIIECTB, W3MEHEHHUIO CTENEHEH OKHUCICHUS XUMHYECKUX DJIEMEHTOB,
MOTJIOUICHHUIO U BBIJICIIEHUIO SHEPTUH.

Beruncnenue MaccoBOM 10JIM XUMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEKTPONUTBl U HEAIEKTPOIUTHl. KaTHOHBI M aHUOHBL. OJNEKTPOJUTHUYECKAs IUCCOLUALINS
KHCIIOT, IIeJI0ueH, cosiel (CpeTHUX)

Peakunu noHHOTO 0OMEHA M YCIIOBHUS UX OCYIIECTBICHUS.

XUMHYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.

XHUMHUYECKUE CBOWCTBA OCHOBAHUM U KUCIIOT.

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THAPOKCHUIOB.

XuMUYecKre CBOMCTBA CoMiel (CpeTHUX )

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: TAJIOT€HOB, KUCIOPO/1a, CEPHI.

XUMUYEeCKHE CBOMCTBA MIPOCTHIX BEIIECTB HEMETAIJIOB: a30Ta, ¢ocdopa, yriaepoaa, KpeMHHS

UucTteie BenecTBa 1 cMecu. [IpaBuia 6e3omacHoi paboTHI B IIKOJIBHOMU JTabopaTtopuu. YenoBek B
MUpE BEUIECTB.

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiinu. OKUCIUTENb U BOCCTAHOBUTEb.

Boluucinenne MaccoBOM 10AM  pPacTBOPEHHOTO BELIECTBA B pacTBOpe. Bblumcienus 1o
XUMHUYECKOMY ypaBHEHHIO. (Ne21)

PacuérHble 3agaun: BBIUYMCICHUE MACCOBOM JIONM XHUMHUYECKOrO »JJIEMEHTa B BEIIECTBE,
BBIYHCIICHHSI TIO XUMHYECKOMY YPaBHEHUIO C MCTIOIB30BaHUEM MACCOBOM JOJU PACTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3anMocBsI3b pa3nTuIHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB. Peakiuu noHHOTo oOMeHa.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB METAJJIOB: IIEIOYHBIX, HIEJIOYHO3EMEIbHBIX, MAarHUS U
WX COCIMHEHUM, Keje3a U €ro COSTMHCHUH, ATFOMUHUS, €T0 COSTUHCHHU.

OrnpezeneHue xapakTepa Cpellbl pacTBOPOB KHUCIOT M IIEJIOYEed C MOMOIIbI0 WHIMKATOPOB.
KauectBennbie peakiuu Ha annousl B pactsope (CI°, Br, I, Sz', 8032', 8042', NO;3 ", PO,y 3', COs 2',

Si0; %)

KauectBennsie peakiuu Ha kaTHOHBI B pacTBope (NH4 * Na', K, Ca2+, Mgz+, Fe2+, Fe3+, A|3+,
CU2+, Zn2+)



[Tonydyenune ra3o00pa3HBIX BemlecTB. KadecTBEHHBIE pEaKIMM Ha Ta3000pa3HBIE BeIIECTBA
(KucI0pOa, BOJOPO/, YIJICKUCIBIN T'a3, aMMHUaK )

[lepBoHayanbHbIE CBEAEHUS 00 OpPraHMYECKUX BEIIECTBAX: NPEICIBbHBIX U HEMpeIeIbHBIX
yriieBoJopoaax (MeraHe, dTaHe, STUIICHE, alleTUIICHE)

[TepBoHayanbHble cBeneHUs 00 OpPraHWYECKHX BEIIECTBAX: cCHHUpTax (METaHoje, JTaHOJeE,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpasbuHoll, YKCYCHOU, CTEAPHUHOBOM ).

buonorudecku BayKHbIC BENIECTBA: OCIKH, JKUPBI, YTIICBO/IBI.

Pazmen BkimowaeT paboTy MO TPEHUPOBOYHBIM 3aJaHHSIM JUI OINPEICIICHUS TOTOBHOCTH
IIKOJILHUKOB K 9K3aMEHY 10 TOMY WJIH WHOMY pa3Jiely C MOCIEIYIONINM aHAIH30M M METOIUYCCKHUMHU
PEKOMEHTAIUSIMH.

Pa3znen 3. TecToBbIi NPAKTUKYM. — 4 4
Bxuttoyaet HemocpeACTBEHHO TECTUPOBAHKE U pabOTy ¢ O1aHKaMU OTBETOB.

Pasznen 4. BeinmojHeHune MPOCKTHO-UCCTIECA0BATEIBCKUX paﬁoT. -3y
Pa3z[en BKJIIO4YACT pa60Ty 06yqa}01u1/1xc>1 10 BBI6paHHBIM TEMaM IIPOCKTa II0 XHUMHUH,
KOHCYJIbTallUU YYHUTCIIA.

TemaTHuyeckoe MIAHNPOBAHHE

Ne | Tema Bcero | [Inanupyemsie pe3ynbTatsl (YY)

n/m 4acoB

0 | Bxoanoii cpes KM 2021r 2 Onpenenutb MapuIpyThl, B TOM YHUCJI€ MUHJUBUYaJbHBIE,
MOBTOPEHHS U 3aKPETIIICHUS TEM.

1 Paszgen 1. Ocobennoctu OI'D | 1 3naeT ocooeHHoctr OI'D 2022r, KonupUKaTOp JIEMEHTOB

1o xumuu B 2022r. comepxanus, cneruduranus KumoB OI'D mo xummum,

uHpopmanmonusie pecypcesl OI'9;
HAy4YUTCS HCMOJb30BaTh pa3lW4YHble HUCTOYHUKU IS
MOJTyYeHUST XUMHYECKON HH(pOpMariu

2 |Pazmen 2. «Mup xumuny |24 Hayuutcs  ompemensaTs 1wenu W 3a4add

(3aHATHS ~ TIPOBOIATCS
[enTpe «Touka PocTay)

B

JeSITEIbHOCTH, BbIOMpATh CPE/CTBA peaju3aluu Lelu U
IIPUMEHATH UX HA [IPAKTHKE;

pa3nuyarh BEIIECTBA Pa3HBIX KJIACCOB MPOCTHIX U
CIIOXKHBIX  BELIECTB, ONpEAEHATh HX XUMHUYECKHE
CBOICTBa, B TOM 4MCI€ M H3YYEHHBIX OpPraHMYECKHX
BEILIECTB;

paznuyath O  KAYeCTBEHHBIM  pPEaKLMIM
IIPEI0KEHHBIE KATHOHBI U AHUOHBI;

ONMCHIBATh XUMUYECKUE PEAKIINH, HAOII0JaeMble B
XoJe JEMOHCTPALIMOHHOTO U 71a00paTOPHOTO
HKCIIEPUMEHTOB.

JIeNIaTh BBIBOJIBI M3 PE3YJIbTAaTOB INPOBEAEHHBIX
XUMHUYECKUX 3KCIIEPUMEHTOB;

OOBSCHATH  T€HETUYECKYIO CBS3b  MEXIY
BELIECTBAMH Pa3HbIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

CocTaBiaTh cXeMy 9JIEKTpOHHOro OanaHca K
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIM peaKkusm,
MPaBWJIBHO pacCTaBIATh KOIPOUIMEHTHI Ha OCHOBE
COCTaBJIEHHOW CXEMBbl, ONPENENATh OKHUCIUTENb U
BOCCTaHOBUTEIb;

paccunThIBaTh ~ MacCoBBIE  JIOIM  XMMHUYECKHUX
AIIEMEHTOB B BEILIECTBAX;

MIPOU3BOJIUTh  BBIYMCIEHUS TI0 XMMHUYECKOMY




YPaBHEHHIO C  HUCIOJB30BAaHUEM  MacCOBOW  JI0JIU
pPacTBOPEHHOIO BELIECTBA B PaCTBOPE.

Pasznen 3. TecToBbIi IIpaBUIBHOCTL OLIGHKHM CBOMX BO3MOXHOCTEM IIpU
IIPAKTUKYM. BBITIOJIHEHUH 3alaHUM TECTA;

yMeHHE 0€30IHUO0YHO 3aOTHATH OJTaHKH.
Pasnen 4.  BolnosHeHue Hayuutcs  ompemenaTe uenu W 3aJaud

MIPOCKTHO-MCCIIEI0BATEIbCKHX
pabor.

JeSITEIbHOCTH, BBIOMpATh CPEACTBA peajn3allud LEeNUu U
IPUMEHSTH UX Ha MPAKTHKE;
UCIOJb30BaTh PA3JIUYHbIE HCTOYHHUKHU JUId IOJYy4YCHMS
XMUMUYECKOH nH(OpMaIHH;

HAY4YUTbCS aJEKBAaTHO MCIIOJIb30BaTh pPEUYEBBIC
CpeACTBa JUIA pEIICHUS PA3JIMYHBIX KOMMYHUKATHBHBIX
3ajay;

(opMHpOBaHKE BBIPAXKEHHON YCTOWYMBOM y4eOHO-
[I03HABATEIbHOM MOTHUBAILIUY U UHTEpECa K YUEHUIO;
FOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JlajbHEUIEH
00pa30BaTeIbHON TPAEKTOPHH.




KaJIeHZ[apHO-TeMaTI/I'lECKOC NJJAHHPOBAHUE

No
/o

Tema 3agaTusa

Hara

[Tpumevanus

I1J1aH

bakt

Bxonnoii cpes KUM 2021t (2 yaca)

Pazpnen 1. Ocob6ennoctu OI'D no xumum B 2022r. (1 yac)

Oco6ennoctu OI'D o xumuu B 2022r.

KoJu(UKATOp AJEMEHTOB coaepxaHus, crienudukanus Kumos OI'D
no xumuu, aeMoHcTpannoHHbi KM 2022r., nHbDOpManuoHHBIC
pecypcnl OI'9;

Paznen 2. «Mup xumum» (24 yaca)

Crtpoenue atroma. CTpOCHHE JIEKTPOHHBIX 000JI0UEK aTOMOB ITEPBBIX
20 snementoB I[ICXD. Ilepuonnueckuil 3aKOH M INEPUOJUYECKAS
cucreMa xuMudeckux saemeHToB .M. MenaeneeBa

Crpoenue mMonekysl. XMMHUECKas CBA3b: KOBAJICHTHAs (HEMOJISIpHas,
HOJISIpHAs ), MOHHAs!, METaJUTMYECKasl.

BanentHocTh  XMMHYeCKHUX  31€MEHTOB. (CTENeHb  OKHCIIEHUS
XUMHUYECKHX 3JIEMEHTOB.

IIpocteie u cioxuble BemecTBa. (OCHOBHBIE — KJIacChI
HEOpraHWYECKUX coeauHeHuid. HomeHkiaTtypa HEOpraHM4EeCKuX
COCTUHEHUN.

XHAMHMUYECKass peakuus. YCIOBHS W IPU3HAKK IPOTEKAHUS
XUMHUUYECKHX peakuuil. XMMHUECKUE YPAaBHEHHUA. 3aKOH COXPaHEHUs
MAacChl BEUICCTB.

Knaccupukanuss XHMHYECKHX peakIuil 1o pa3iuyHbIM
IIPU3HAKaM: KOJMYECTBY M COCTaBY MCXOAHBIX M TOJYYEHHBIX
BEILECTB; U3MEHEHUIO CTEIIEHEW OKUCIICHUS XUMMUYECKUX DJIEMEHTOB,
MTOTJIOIIEHHIO U BBIICJICHUIO SJHEPTUH.

Brlunciaenue MacCcoBOM HOIM XHMHYECKOTO »JJE€MEHTa B
BCIICCTBC.

DNEKTPONUTBl W HEINEKTPOoJauThl. KaTHOHBI W aHUOHBI.
DNEeKTPONUTHYECKAsT  JTUCCOIMAIUS  KUCIOT, IIeJIoueh, coeit
(cpennux)

Peakiiuu noHHOr0 0OMEHa M yCIIOBUS UX OCYIIECTBICHUSI.

( 3anstus nposojstcs B [lentpe «Touka PocTay)

10

XUMUYECKHE CBOICTBAa OKCHUIOB: OCHOBHBIX, aM(OTEpHBIX,
kucnoTHbBIX. ( Sanstus nposojstes B Llentpe «Touka Pocray)

11

XUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCIIOT.
( 3ansTus nposojtes B Llentpe «Touka PocTay)

12

XUMHYeCKre CBOMCTBA aM(POTEPHBIX THAPOKCHIOB. ( 3aHsATHsI
npoBojsitcs B [{entpe «Touka Poctay)

13

XuMHYecKue CBOWCTBa cojiei (cpemnux). B3auMocsssb
pPa3IMYHBIX KJIACCOB HEOPraHMYECKUX BelIecTB. Peakuuu MOHHOTO
obmena. (Ne22) ( 3austust mpoBojsrcs B [lentpe «Touka Pocray)

14-
15

XWUMUYECKUE CBOWCTBA TMPOCTHIX BEIIECTB HEMETAJIOB:
rajoreHoB, KUCIOPOa, CEPHI.

16-

XHWMHUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB HCMCTAJIJIOB: a30Ta,




17 | docdopa, yrinepona, KpeMHHS

18 Yucteie BemecTBa U cMmecu. IIpaBuia OezomacHoi paboThl B
HIKOJIBHON Jtabopatopun. YemoBek B mMupe BemiecTB. ( 3aHsaTus
npoBoaarcs B Llentpe «Touka Poctay)

19 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakMi. OKUCIUTEND U
BoccTaHoBuTeNb. (Nel4, 20) ( 3austus nposojsarcs B Llentpe «Touka
Pocray)

20 Boluucienne MaccoBoil 707U PacTBOPEHHOIO BEIIECTBA B
pacTBope. BeruncieHus mo xumudeckomy ypaBHeHuto. (Ne21)

21 PacuérHble  3amauu:  BBIYMCIIEHHE  MAaccOBOM  JI0JIU
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE, BHIYMCICHUS IO XUMUYECKOMY
YPaBHEHUIO C HCIOJIb30BAaHUEM MAacCOBOM JOJH PACTBOPEHHOTO
BelecTBa B pactope. (Nel5, 21)

22 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB  METAJIOB!
HIENTOYHBIX, IEeJI0YHO3EMENbHBIX, MATHUS U UX COCIUHEHUH, jKenes3a
1 €T0 COCIMHECHUI, alTFIOMUHHS, €r0 COCTUHCHHUIA.

23 OmnpeneneHre xapakTepa Cpelsl pacTBOPOB KHUCIOT U
nieyiouel ¢ MOMOIIbI0 HMHIUKATOpoB. KauecTBeHHBIE peakluHu Ha

- - - - 2- 2- - -
anmons! B pacteope (CI', Br', I', S%, SO5%, SO,%, NO3 °, PO, ¥, CO;
2- A 2.

, Si03 )
+ +
KauectBennsie peakiiuu Ha katroHbl B pactBope (NH4 *, Na',
+ + + + + + + +
K*, Ca**, Mg*, Fe?*, Fe*, AI**, cu®, zn?").
( BansTus npoBoastes B [lentpe «Touka Pocrtay)

24 [Tonyuenue razooOpa3HbIx BemiecTB. KauecTBeHHbIE peakiuu
Ha Ta3000pa3HbIe BeHiecTBa (KUCIOPOM, BOJIOPO, YIJIEKHCIBIN Ta3,
aMMHaK)

25 [lepBoHayaibHbIE CBENEHHUA 00 OPraHMYECKHX BEIIECTBAX:
OpeleNbHBIX W HEIMpeJeNbHBIX YIJIeBOAOpoAax (MeTaHe, JTaHe,
STUJICHE, allETUIICHE)

26 IlepBoHauanbHble CBEAEHUS OO0 OPraHMYECKHX BEIECTBAX:
cupTax (MeTaHoJe, dTaHoJe, TJIMIEPUHE), KapOOHOBBIX KHCIOTaX
(Mypasvunoll, yKCyCHOU, CTEApPUHOBOI).

27 buonoruyecku BaxkxHbIe BeleCTBA: O€IKH, KHUPHI, YTIEBOIBI.

Paznen 3. TecroBblii npakTukyMm. (4 yaca)

28- | ImarHocTH4eckas padboTa

29

30- | Amarnoctuueckas pabota

31

Pa3neu 4. BolnosiHeHHe NPOEKTHO-MCCIe10BaTeIbCKUX padoT (34aca)

32- Pabora oOyuarommxcsi 1O BBIOpaHHBIM TEeMaM IPOEKTa,

34 | KOHCYIBTAIIH YIUTETIS.
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