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IlosicHuTeILHAS 3aMUCKA

Bueypounast nestenbHOCTh «Mup XuUMHUM» TIpeAHa3HadeH i oOydaromuxcs 9 kiacca,
BBIOpABIINX TpPEAMET XUMHUH Ui claud dk3amMeHa B ¢opme OI'D u minaHupyrommx B JalbHEHIIEM
M3yYeHHe XUMHUHU Ha MPO(UIBHOM YPOBHE.

Llens naHHOTO Kypca — MOATOTOBKA M IMOJJIEP’KKA BBITYCKHMKOB 9 Kilacca IIKOJIbI, TOMOULIb B
MPEOJOJICHUN KOTHUTUBHBIX, JIMYHOCTHBIX M TPOLECCYAbHBIX TPYAHOCTEH B TEPHOJ MOATOTOBKH K
9K3aMEHY.

Pe3ynbraTroM coBMECTHON AeSTENbHOCTH OOydaromuxcs 9 kiacca M meaarora OyAyT SIBISATHCA
pe3ynbTaThl MPOOHOIO TECTHUPOBAHMS, @ B KOHEYHOM HTOre — MTOrOBasl aTTECTAalMsl OOydaroluXcsl IO
MPEIMETY XUMHSL.

B cootBercTtBUM ¢ TpeboBaHuAMU DenepasbHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO o00Imiero oOpa3oBaHMsI BO3HUKJIA HEOOXOAMMOCTh B pa3pabOTKe NpOrpaMMbl
BHEYPOUHOH JNEATETBPHOCTH, TIO3BOJISIFOIIEH pAacHIMpUTh W YIIYOWTh CBOW 3HAHWSA 10 XHMUH,
chopMUPOBaTh HABBIKK MUCCIIEIOBATEILCKON JESTEIHHOCTH.

AKmyanbhocms TPOrpaMMBbl CBSi3aHA C BO3MOXKHOCTBIO OOydaromierocst BoIOpaTh MpodUiIbHBINA
npeaMer oOydeHMsl B CTapUIMX KJIaccaX WM M3MEHMTh CBOW BbIOOp. DK3aMeH IO XUMHUHU TpeOyeT oT
oOyyaromuxcs MHOTMX 3HaHMM M TNOHATHH HE TOJBKO B OONACTH HEOPraHWYECKOM XUMMH, HO H
OpPraHM4ecKOl XUMUU; BIaeTh MPAKTUYECKUMH HABBIKAMHU U YMETh IPUMEHSATh UX B JPYroil CUTyallHH.
3aHATHS 0 BHEYPOYHOM JeATENbHOCTH «MHp XUMHUW» TNpeAHa3HA4YeHbl MJI1 TEOPETHYECKON U
IIPAaKTUYECKOM IOMOLIM B IMOJArOTOBKE K I'OCyZapcTBEHHOM HTOroBOM arTecTaluu. 3aHATUS
OpUEHTUPOBAHbl HA MOBTOPEHHUE, CUCTEMATU3aLUI0 U YIIIyOJEeHHOE M3y4YE€HUE Kypca XUMHUHU OCHOBHOM
LIKOJIBI, a TaKXXKe Ha IMOArOTOBKY oOydaromuxcs 9-x kimaccoB k OI'D um olOyuarommxcs, KOTOpbIE
BBIOMPAIOT XUMHIO Ul JajbHEHIIero oOydeHus B mpoduie. 3aHATHS IO MporpaMMme BHEYPOUHOMH
NeATeNbHOCTH «MUp XUMHUNY HOMOTYT PeaI30BaTh 00y4JaroIMMCs POEKTHI 110 BHIOPAaHHBIM TEMaM.

Hogu3nou naHHON NpOrpamMMbl SIBJISETCS TO, YTO B OCHOBE JICKUT CHCTEMHO-JESITEIbHOCTHBIH
MOJIX0J, KOTOPBIH CO3/1a€T OCHOBY JUIsl CAMOCTOSITENILHOTO YCIIEHIHOTO YCBOCHHSI 00YYalOIIMMHUCS HOBBIX
3HaHUH, yMEHHH, KOMIETEHIUH, BUAOB M CIOCOOOB [EATENBHOCTH M OOECleYMBaEeT COOTBETCTBHE
NEATeNbHOCTH OOY4YaloUIMXCsl MX BO3PAacCTy W HHAMBHUIYAIbHBIM OCOOEHHOCTSIM. OMOLMOHAIbHOE
NepeXUBaHUE IMPOLECCa OTKPBITHS SIBISETCS OCHOBOW MOTHBALIMM K 3HAHMSIM, CTUMYJIATOPOM CaMOM
YMCTBEHHOW JEATEIbHOCTH B JIOCTHXKEHMU LeJiell JIMYHOCTHOTO, COLMAJbHOIO U IO3HABATEIBHOTO
pa3BUTHS 00yUaIOIIHUXCSL.

ITporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATUBHBIX T0KYMEHTOB:

o DenepanbHblii 3ak0H Ne273 @3 o1 29.12.2012 1. «O6 o6pazoBanuu B Poccuiickoit denepanuny;



o DenepanbHBIA TOCYIapCTBEHHBINM 00pa30BaTENBHBIN CTaHIAPT OCHOBHOTO 00Iero odpa3oBaHus,
YTBEP)KJCHHBIN nprkazoM MuHHCTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepauuu ot 17
nexabpst 2010 r. Ne 1897;

e TpebGoBaHusi K OCHAIIEHUIO 00Pa30BATEILHOTO TMPOLECCAa B COOTBETCTBHU C COJEP’KATEIbHBIM
HATlOJJHEHWEM  Y4eOHBIX  TpPeAMETOB  (peepallbHOTO  KOMIIOHEHTa  TOCYHapCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAAPTA, YTBEP)KIACHHBIN NpukazoM MuHHCTEpCTBAa 00pa30BaHUS U HAYKU
Poccuiickoit @enepanuu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CanuTapHO - SIUAEMHUOJOTHYECKHE TpPeOOBaHHA K YCIOBHSM U
opranM3anuu  o0ydeHHss B oOmeoOpa3oBaTENbHBIX  YUPEKICHUSIX,  YTBEPIKICHHBIE
noctaHoBjeHueM ['1aBHOTO rocyapcTBeHHOTO caHuTapHOTro Bpada P® ot 29.12.2010r. Nel189».
3aHATHS TPOBOJSTCS UHAWBUyaIbHbIE U TPYIIIOBBIE.

I]en» nporpaMMBsI:

- MOATOTOBKAa W TOJJEpXKKa BBIMYCKHUKOB 9 Kilacca IIKOJbI, MOMOIIb B TPEOJ0JICHUU
KOTHUTHUBHBIX, TMYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B IEPUO/I MOJATOTOBKH K SK3aMEHY.

3aoauu nporpaMMbl BHEYPOUHOH A€ATEIHHOCTU IO XUMUHU:

OCBOCHME BaKHEHIIMX 3HAaHUA OO0 OCHOBHBIX MOHATHSX M 3aKOHAX XUMHH, XUMHYECKON
CHMBOJIMKE;

OBJIaZICHNE YMEHUSMHU HAONIIOJaTh XUMUYECKUE SIBJICHHUS, IPOBOAUTH XUMHUECKUI SKCIIEPUMEHT,
IIPOBOJIUTH PAacU€Thl HA OCHOBE XMMHMUYECKUX (POPMYJI BELIECTB U YPAaBHEHHH XMMHUYECKUX pEaKIHii;

pa3sBUTHE II03HABATEIIbHBIX HMHTEPECOB M MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Ipolecce
IIPOBEAECHUS XUMUYECKOTO 3KCIIEPUMEHTA, CaMOCTOSATEILHOTO IPUOOPETEHUS 3HAHUH B COOTBETCTBUU C
BO3HUKAIOIIMMU >KU3HEHHBIMU MIOTPEOHOCTSIMU;

BOCIIUTAaHUE OTHOIIEHUS K XHUMUM Kak K OJHOMY H3 (YHJAaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUSA M DJIEMEHTY OOIIEYeI0BEYECKON KyIbTYpbl; NPUMEHEHHE IOIYyYeHHbIX 3HaHUHA MU

YMeHI/Iﬁ JJIA UCIIOJIB30BaHU B HeCTaHHapTHOﬁ CUTyalluu.



IInanupyemsble pe3yJibTaThl

Ha 3aHATHAX BHEYPOUHOU NEATENBHOCTH «MHp XUMHM» 00y4aroLMeCs JIONOJIHAT CBOU 3HAHUSI 10
XUMHH, TIOBBICAT CBOW YPOBEHb TEOPETUUYECKON U 3KCIIEPUMEHTAILHOMN MOATOTOBKU. 3aHITHUS IPU3BAHBI
MpOOYIUTh Y yUYaIIUXCSl HHTEPEC K XUMUYECKOW HAyKH, CTUMYIUPOBATH AallbHEHIICe N3YICHUE XUMHUH.
XUMUYECKUE 3HaHUA, C(OPMUPOBAHHbIE HA BHEYPOUHBIX 3aHATHUAX, IOMOIYT OOydYalolIUMCS B
IMOATOTOBKEC K 3K3aMCHY II0 XMMHUH U B I[aJH)HeI\/JIHIeM OCO3HaHHO BI)I6paTB HaIlpaBJICHUC HpO(bI/IJII)HOFO
oOy4eHusI.

IIpeaMeTHBIMU pe3yJIbTaTAMHU OCBOCHHUS IPOTPAMMBI SIBIISFOTCSI:

- B TIO3HABATEJNBHOW c(epe: OMUCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSATENBHO TPOBEICHHBIC
OKCIICPUMCHTBI, UCIIOJB3YA JId 3TOTO pYCCKI/Iﬁ A3BIK U A3BIK XUMUH, Ha6J'II-OI[aTI) JACMOHCTPHUPYEMBIC U
CaMOCTOATCIIBHO IPOBOJUMBIC OIIBIThI, XUMHWYCCKHUEC PCAKIINU, IPOTCKAOIINUE B ITPUPOJC U B 6I)ITy;

- B [IGHHOCTHO-OPHEHTAIIMOHHOHN cdepe: CTPOUTH CBOE MOBEJICHHE B COOTBETCTBUH C IMIPHHIIUTIAMH
OepeXHOr0 OTHOIIEHUSI K IPUPOJIE;

- B TPYZIOBOH c(epe: IMIIaHUPOBATh U OCYIIECTBISITH CAMOCTOSATENBHYIO paObOTy 1O IOBTOPEHHIO H
OCBOCHHIO TeOpeTquCKOﬁ 4acTu, IJIaHUPOBATh U IMPOBOAUTH XUMHYECKUI OKCIICPUMEHT, UCIIOJIB30BATh
BCIICCTBA B COOTBECTCTBUHU C UX MPEAHASHAYCHUEM U CBOI\/’ICTBaMI/I;

- B cepe 0e30macHOCTH KM3HEACATEIBHOCTH: OKa3bIBaTh INEPBYIO MOMOIIb MPU OTPABJICHUSX,
O’KOTaxX U JIPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U JaOOPaTOPHBIM 000PYIOBaHUEM.

JIMYHOCTHBIMU pe3yJIbTaTAMH SIBIISIOTCS:

- B ICHHOCTHO-OPHUEHTAIMOHHOM c(epe — IyBCTBO FOPJIOCTH 332 POCCHIICKYIO HAyKy, OTHOLIICHUE K
TPy, LEeICYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOILICHKA;

- B TPYAOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY HajibHEHIIel o0pa3oBaTelbHOM
TPaeKTOPHH;

- B IIO3HABATENILHOI cdepe: MOTHBALUSA YYCHHS, YMEHHE YIPABISATh CBOCH IMMO3HABATEIHHOM
JeATeTbHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM SIBIISIOTCS:

- BJIaJICHUE YHHBEPCAIGHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU JESTEILHOCTH: HAOJIONCHHE,
U3MEpEeHHe, SKCIIEPUMEHT, Y4eOHOE UCCIIEIOBAHHE;

- YMEHHUE IeHepUupPOBaTh UJIEH, OTIPENIENIATh CPEACTBA, HEOOXOJUMBbIE [T UX PeaTU3aluu;

- YMEHHE OIpeNeNATh LN U 33/a4d JesTeIbHOCTH, BBIOMpPATh CPEICTBA PEAIM3ALUN LEIH U
MPUMEHSATh UX Ha IPAKTUKE;

- UCIIOJIB30BATh PA3JIMYHBIC HCTOUYHUKU IS ITOJTYUCHUA XUMHUYECKOH I/IH(l)OpMaI_II/II/I.



OcBoeHue mMpOrpaMMbl BHEYPOYHON JEATENBHOCTH OOYYAIONIUMHCS IO3BOJIUT TOJIYYUTh
CIIEYIOLINE PE3YIbTATHI:

B cpepe pazeumus nuunoCmHbIX YHUGEPCAILHBIX YUEOHBIX OCTCMEUIL 8 PAMKAX:

1. Koenumugnoz2o komnonenma 6yoym cghopmuposamsi:

- OCHOBBI COLHUAIBHO-KPUTUYECKOTO MBIIUICHHS, OPUEHTALMA B OCOOCHHOCTSX COIMAIBHBIX
OTHOIIIEHUH 1 B3aUMOJICHCTBHIM;

- DKOJIOTMYECKOE CO3HAHHE, NPU3HAHUE BBICOKOW IIEHHOCTH H3HU BO BCEX €€ IPOSIBICHUSX;
MIPABWII TIOBE/ICHUS B YPE3BBIYANHBIX CHUTYAIIHSX.

2. lJennocmHo20 U 2 MOYUOHATILHO2O KOMNOHEHMO8 0)y0em chopmMuposana:

- MOTPEeOHOCTh B CAMOBBIPAKEHUHU M CaMOpeaIn3alii, COLMaIbHOM MPU3HAHUU.

3. [leamenvnocmnozo komnonenma 6yoym copmuposamul:

- YMEHHE BECTU JUAJIOT HAa OCHOBE PABHONPABHBIX OTHOIICHWHW W B3aMMHOTO YBaXXEHUS W
TIPUHSTHS;

- YCTOMYMBBI TO3HABATENIbHBIM HMHTEPEC M CTAHOBJIEHHE CMbBICIO00pa3yromen QyHKIUN
M03HABATEIbHOIO MOTHBA,

- TOTOBHOCTbH BbIOOpA MPOPHUILHOTO 00pa30BaHMUSL.

2. O0y4Jaronuics MOJIyIUTh BO3MOXHOCTH JIJIs1 (DOPMHUPOBAHMS:

- BRIPQKEHHON YCTOMYMBOM ydeOHO-TT03HABATEILHOW MOTHBAIIMHM M MHTEpECa K YUCHHUIO;

- TOTOBHOCTH K caMOOOpa30BaHUIO U CaMOBOCIUTAHHUIO.

B cepepe pazeumusn pezynamuenvlx yHUBEPCANbHBIX YUEOHBIX OelicmeUll 00yuaouwuiica

1. Hayuurcs:

- eJICTIONIaraHuIo0, BKIIIOYasl MOCTAHOBKY HOBBIX 1I€JIel, mpeoOpa3oBaHue MPaKTUUECKON 3a/1a4il B
MI03HABATENbHYIO;

- CaMOCTOSITENIbHO aHAIM3UPOBATh YCIOBHUS JIOCTHXKEHHUS LIEJIM HAa OCHOBE Y4eTa BBIJEIIEHHBIX
YUUTEIIEM OPUEHTUPOB JICHCTBHUS B HOBOM Y4eOHOM MaTepuae;

- IJIAHUPOBATH MYTH JIOCTHKEHUS LENEH.

2. ITomy4uTh BO3MOKHOCTh HAYUUTHCS:

- CaMOCTOATEILHO CTaBUTh HOBBIE YUeOHbBIC IIEJIH U 3a]1a4H;

- NP MJIAHUPOBAHUHM JOCTHKEHUS IIeNiell CaMOCTOSTENbHO M aJ€KBATHO YYUTHIBATH YCIOBUS H
CpelcTBa UX JOCTHKECHHUSI.

B cpepe pazeumus KOMMYHUKAMUBHBIX YHUBEPCANbHBIX YUEOHBIX OCliCMEUIl 00yUaouuiica

1. Hayuurcs:

- aJIEKBaTHO UCTIOJIB30BaTh peUb [l TNIAHUPOBAHUS M PETYISILIUN CBOSH eSTEIbHOCTH;

- Q/ICKBaTHO WCIIOJB30BaTh PEUYEBBIC CPEACTBA ISl PEIICHUS Pa3IMYHbIX KOMMYHHKATHBHBIX

3aaa4; BJIagCTh yCTHOI>'I U IHCbMEHHOM PCYbIO; CTPOUTH MOHOJIOTHYCCKOC KOHTCKCTHOC BHICKA3bIBAHUC,



- OPraHru30BbIBAThH U IIJIAHUPOBATH yqe6ﬂoe COTPYAHHUUYCCTBO C YUUTCIICM U CBCPCTHUKAMU

- HHTETPUPOBATHCS B TPYIIy CBEPCTHUKOB U CTPOUTH IIPOJYKTUBHOE B3aUMOJEHUCTBHUE CO

CBEPCTHUKAMM U B3pPOCIIBIMHU.
2. Tlony4nTh BO3MOXKHOCTh HAYUUTHCS:
- OpaTh Ha ce0s MHUIMATHBY B OPTaHU3AIMA COBMECTHOTO JICHCTBHS,

- OKa3bIBaTh MOAACPIKKY U COI{GIZCTBHG TEM, OT KOI'O 3aBHCUT AOCTHXKCHUC IICIIU B COBMECTHOH

JACATCIBHOCTH.

B cehepe pazeumuna nosnagamenvHwvix yHUGEPCANbHBIX YUEOHBIX OCUCMGUIL 00YUAIOWUTICA
1. Hayuwurcs:

- OCHOBAM peaJIn3aly IIPOECKTHO-UCCIIEIOBATEIBCKON NEATENbHOCTH;

- IPOBOJUTH HAOIIOACHUS U SKCIIEPUMEHT MOJI PYKOBOJACTBOM YUMTEJIS;

- OCYIIECTBIISATh PACHIUPEHHBIM TMOUCK WH(POPMAIIMK C MCIOJIB30BAHUEM PECYpCOB OUOIMOTEK U

NHtepHera.

2. ITomyuuT BO3MOKHOCTh HAyYUTHCS:

- CTaBUTH MPOOJIEMY, apryMEHTHPOBATh €€ aKTyallbHOCTb;

- CaMOCTOSITEJILHO MPOBOJUTH MCCIEJOBAHNS HA OCHOBE IMPUMEHEHHs METOJIOB HAOIIOACHUS U
JKCIEPUMEHTA;

- BBIIBUTATh T'MIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX MTPOLIECCOB;

- OPraHU30BaTh UCCIIEJOBAHUE C IIEJIBIO IPOBEPKH TMIIOTE3bI;

- JACJIaTh YMO3AKIIIOUYCHUSA U BBIBOJbI HA OCHOBC apryMCHTAallUH.

[IporpamMma BHEYpOUHOM AEATEIBHOCTH MO XUMHUU «MHp XUMHUU» paccuMTaHa Ha ydamuxcs 9

kiaccoB (34 yaca).

Conepxxanue nporpamMmel.
BHEYPOYHOI eATeJIbHOCTH 0 XuMuu «Mup XuMuu»

ITporpamma 3aHATHII COCTOMT U3 YETBIPEX pa3/eiIoB:
1. Ocobennoctu OI'D o xumMumu.

2. HOBTOpeHI/Ie u yrny6neHHe TEOPECTHUYCCKOIO MaTCpHralia, MCTOJUKA PCIICHUA 3aJlaHUM pa3Horo
YPOBHA CIIOKHOCTH.

3. TecTOBBIN PAKTUKYM.
4. BeInosiHEeHUE MPOEKTHO-UCCIIET0BATENBCKUX PAOOT.

OcHoBHOe coaepkaHue

Pa3nea 0. Bxognoii cpe3 KUM 3a 2021r. — 2y
Paznen 1. Ocodennoctu OI'D mo xumuu B 2022r. — 1g
— KoAu(HUKATOP DTIEMEHTOB COJIEP>KaHUS



— cnemudukanus Kumos OI'D o xumun
— uapopmarmonusie pecypest OI'D

Paznen 2. «Mup XuUMHM» — TEOPETHMUECKUN MaTepuan [0 HEOPraHWYECKOM XUMUU U
MEePBOHAYAIbHBIM TPEJCTABICHUSM I10 OPTraHUYECKOM XMMHUHU, METOJMKA PEHICHUs 3aJlaHUi pPa3HOro
YPOBHS CJIOKHOCTH — 244,

Crpoenue atoma. CTpoeHHE IEKTPOHHBIX 000J109eK aToMOB 1epBbIx 20 anementoB [ICXD

[Iepnoanueckuil 3aKOH U NEPUOANYECKAsT CHCTeMa XUMHUYecKuXx wieMeHToB .M. Menneneesa

Crpoenue Mmosekya. XHUMHMUYECKash CBS3b: KOBaJIEHTHas (HEMOJIsIpHAs, MOJsIpHasi), WOHHas,
MeTaJlJIn4yecKast.

BasieHTHOCTD XUMUYECKUX 3JIeMEHTOB. CTENIEHb OKUCICHUSI XUMUYECKUX 2JIEMEHTOB.

[Ipocteie u crnoxHble BemiecTBa. (OCHOBHBIE KJacChl HEOPraHMYECKUX COETUHEHHI.
Homenknarypa HeopraHM4ecKux COeIUHEHHH.

X¥AMHUUYecKass peakuys. YCIOBUS M NPU3HAKM IPOTEKAHUS XUMHUYECKUX pEeaKUui. XUMUYECKHE
ypaBHEHHUA. 3aKOH COXPAaHEHUs MACChl BELLIECTB.

Knaccudukanus XUMHUYECKUX peakUUid MO Pa3IMYHBIM MpPHU3HAKAM: KOJUYECTBY M COCTaBY
HCXOJIHBIX W TIOJYYEHHBIX BEIIECTB, W3MEHEHUIO CTENEHEH OKHUCICHHS XUMUYECKHUX DJIEMEHTOB,
MOTJIOLEHUIO U BBIJICJICHUIO SHEPTUH.

Brruncnenue MaccoBOM 107U XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEeKTPOIUTHl W HEANNEeKTPoJUThl. KaTHOHBI M aHMOHBL DIEKTPOJUTHYECKas JUCCOLMALUS
KHCJIOT, TIEJI0YEH, coelt (cpeaHmnx)

Peakunu noHHOTO 0OMEHa U YCJIOBUSI UX OCYIIECTBICHHUS.

XUMHUYECKUE CBONCTBA OKCUIOB: OCHOBHBIX, aM(DOTEPHBIX, KHUCITOTHBIX.

XHWMHUYECKUE CBOMCTBA OCHOBAHUH U KUCIIOT.

XUMHYECKHE CBOMCTBA aM(POTEPHBIX THAPOKCHIOB.

XUMHUYECKUE CBONCTBA COJICH (CPEaHMX)

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIIOB: FAJIOT€HOB, KUCIOPOa, CEPhI.

XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAIIIOB: a30Ta, ¢pocdopa, yriepoaa, KpeMHHUS

UYucTteie BemecTBa U cMecu. [IpaBuna 6e3omacHoO pabOThI B MIKOJBHOMN JTabopartopun. YernoBek B
MUpE BEIIECTB.

OKHUCAUTENHEHO-BOCCTAHOBUTEIbHBIE peakii. OKUCIUTENb U BOCCTAHOBUTEII.

Boruricnenue MaccoBod JI0JIM  pacTBOPEHHOTO BeIlIECTBA B pacTBope. Bbrumcienus 1o
XUMUYECKOMY ypaBHEHHUIO. (No21)

PacuérHble 3amauM: BBIYMCIIEHHE MAacCOBOM O XUMHUYECKOTO JJIEMEHTAa B BEIIECTBE,
BBIYHCIICHUS TI0 XUMUYECKOMY YPaBHEHHIO C UCIOJIb30BAaHUEM MACCOBOM JOJIHM pacTBOPEHHOIO BELIECTBA
B pactBope. (Nel5, 21)

B3aumocBs3b pa3nuyHBIX KIaCCOB HEOPraHUYECKUX BEIEeCTB. Peakiiny HOHHOTO 0OMeHa.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: IIEIOYHBIX, IIETOYHO3EMENbHBIX, MarHUs U
WX COEJMHEHUH, )Kelle3a U ero COSAMHEHU, aTFOMUHHUSI, €r0 COeTMHEHUH.

Omnpenenenue xapakTepa cpelbl pacTBOPOB KUCIOT M IIENOYEeH € MOMOIIbIO HHAUKATOPOB.
KauecTBennsie peakiuu Ha annoHbI B pactBope (CI, Br, I, S%, S03%, SO4%, NO3 °, POs ¥, CO3 #,

SiOs 2')

KauecTBeHHbIe peakiuu Ha kaTuoHbl B pactsope (NH4 *, Na*, K*, Ca?*, Mg?*, Fe**, Fe*", AP,
CU2+, Zn2+)

[Tonmyuenue ra3000pa3HBIX BemlecTB. KadecTBEHHbIE peaKkIMM Ha Tra3000pa3Hble BeIleCcTBa
(KuCIopo, BOJOPOI, YIIIEKUCTBINA a3, aMMHaK)

[lepBoHauanbHble CBeAEHUS 00 OpPraHMYECKUX BEIIECTBaX: MPEAECNbHBIX W HEMpeaeNbHbIX
yIIeBOAOPOJax (MeTaHe, 3TaHe, ITUIICHE, alleTUIICHE)

[lepBoHauanbHbIlE CBeACHUS OO OpPraHMYECKUX BEIIECTBAX: CHHpTax (MeTaHoje, JTAaHOIE,
TIIAIIEpUHE), KapOOHOBBIX KHCIOTAX (MypasbuHol, yKCyCHOU, CTEApUHOBOM).

buonoruvecku BayKHbIEC BELIECTBA: OCTIKH, JKUPBI, YTIIEBOJIBI.



Pasmen Bximrowaer paboTy MO TPEHUPOBOYHBIM 3aJaHHSIM IS OINPEACICHHS TOTOBHOCTH
IIKOJBHUKOB K 2K3aMEHY 0 TOMY WIM MHOMY pa3Jeily ¢ MOCIEAYIOIMIMM aHaJIU30M U METOAMYECKUMHU
PEKOMEHIalUSIMU.

Pa3nes 3. TecToBblii NPaKTHKYM. — 4 4
Bxirogaer HENocpeACTBEHHO TECTUPOBAHKE U pabOTy ¢ OJIaHKaMU OTBETOB.

Paznen 4. BoinosiHeHUe MPOEKTHO-HCCIE0BATEIbCKUX PadoT. — 34
Pazgen Brimowaer paboTy oOydaromuxcs 10 BBIOpaHHBIM TeMaM TIPOEKTa 10 XUMUH,
KOHCYJIbTallUU YUHUTCIIA.

TemaTn4veckoe IJIAHUPOBAHUE

No
/1

Tema

Bcero
JacoB

[Tnanupyemsie pe3ynbratsl (YY)

Bxoanoii cpes KUM 2021t

2

OHpG)IGJ'II/ITI) MapmpyTbl, B TOM YHCJIC HWHAUBUAYAJIbHBIC,
IMOBTOPCHUA U 3aKPCTIIICHUA TCM.

Pasnen 1. OcoOenHoctu
OI'D no xumuu B 2022r.

3naer ocobennoct OI'D 2022r, koaupHUKaTOp JIEMEHTOB
coaepxanus, crnermudukamuss KumoB OI'D mo xumwuw,
nHpopmannonHsie pecypcesl OI'D;

Hay4yuTCs HUCIOJIb30BaTh pa3IMYHbIE HUCTOYHHKHU JUIA
MOJTy4EHUsI XUMUYECKON HHPOpMAIIH

Paznen 2. «Mup xumMumny»

24

Hayuutcs onpeaensTe Ny U 3aJ1a4u J1eTEIbHOCTH,
BBIOMpATh Cpe/ICTBA pealu3aliy Ledl U MPUMEHITh UX Ha
MPAKTHKE;

pa3nuyaTh BEIHIECTBA Pa3HBIX KJIACCOB MPOCTBHIX U
CJIOXHBIX BEILIECTB, ONPEAEIATh UX XUMUYECKUE CBOMCTBA, B
TOM YHUCJI€ U U3YUYEHHBIX OPraHMYECKUX BEIECTB;

pas3ianyath o KaueCTBEHHBIM peaxkusam
IpeI0KEHHbIE KATUOHBI M aHUOHBI;

OTHCHIBATh XMMHUYECKHUE PEaKluu, HaOIoJaeMble B
x0J1e JEMOHCTPAI[MOHHOTO u 1abopaTopHOTo
JKCIIEPUMEHTOB.

JeNlaTh  BBIBOJBI M3 PE3YAbTATOB IMPOBEIEHHBIX
XUMHYECKUX IKCTIEPUMEHTOB;

0O0BSACHATH TEHETUUYECKYIO CBSA3h MEXK/1Y BEUIECTBAMHU
pa3HBIX KJIaCCOB HEOPraHMUECKUX BEIECTB;

CocTaBisaTh cxeMy D3JEKTpOHHOro OamaHca K
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIM PEAKLIUAM, MPABUIBHO
paccTaBisATh KO3(PUIIMEHTHI Ha OCHOBE COCTaBIEHHOM
CXEMBI, OIIPENIENSITh OKUCIUTENb U BOCCTAHOBUTEI;

paccuMThIBaTh ~ MAacCOBbIE€  JIOM  XHMHMUYECKHX
3JIEMEHTOB B BEILIECTBAX;

MPOU3BOJIUTh  BBIYMCIEHHUS 110  XHMHUYECKOMY
YpPaBHEHUIO C  HCHOJB30BAaHMEM  MAcCCOBOM  JIOJIH
pPacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Paznen 3. TectoBbIN
MPAKTUKYM.

[IpaBUIBHOCT,  OLIGHKM CBOMX  BO3MOXHOCTEH  MpH
BBHITIOJTHEHHUH 33/IaHUH TECTa;
yMeHHe 0e301HO0YHO 3ar0THATh OJTaHKH.




Pasnen 4. Bemosnenue | 3

Hay‘-II/ITCSI ONPpCACIIATh LECJIN U 3aaa4u ACATCIIbHOCTH,

IIPOEKTHO- BBIOMpPATh CPEJCTBA PEANM3ALUHU eI U MPUMEHATh UX Ha

HUCCICIOBATCIIbCKUX pa60T. ITPAKTHUKE;

XUMUYECKON MHPOPMALIUH;

3a/1a4;

00pa30BaTeNIbHOMN TPAEKTOPHUHU.

HAaYy4YHUTbHCA aJICKBATHO
cpeacrtBa i PCIICHHUA PAa3JIMYHBIX KOMMYHHKATHBHBIX

HCIIOJIb30BAaTh PA3JIMUYHBIC HWCTOYHUKH UJIA TIOJYYCHUA

HCIIOJIB30BaTh PCYECBLIC

BBIOODY

(dopMupoBaHUE BBIPAKEHHON YCTOWYHMBON Yy4eOHO-
II0O3HABATEJIbHOW MOTUBALIMY U UHTEPECA K YUCHUIO;
FOTOBHOCTb K  OCO3HAHHOMY

nanbHEeNIen

Kanennapﬂo-TeMaaneCKoe IJIAHUPOBAHUE

/1

Tema 3a"saTHs

JHara

IIpumeuanus

IJ1aH

¢bakr

1-2

Bxopanoit cpes KUM 20211 (2 gaca)

Pasznen 1. Ocodennoctu OI'D mo xumuu B 2022r. (1 yac)

Oco6ennoctu OI'D mo xumwun B 2022r.

KoudukaTop 2MEMEHTOB cojaepkanus, crnenudukanus Kumos OI'D
no xumuu, aemoHctpaunoHHsli KHUM 2022r., undopmannoHHbIE
pecypceel OI'D;

Pasznea 2. «Mup xumum» (24 yaca)

Crpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000JI0UEK aTOMOB TTEPBHIX
20 snementoB I[ICXD. Ilepuoanueckuii 3aKOH W TEPUOIUYECKAS
cucTeMa XxuMu4deckux syemenToB /.M. MenaeneeBa

CTpOGHI/Ie MOJICKYIJIL. Xumudeckas CBSI3b. KOBaJICHTHAs (HCHOJ’IHpHaH,
HOJ'ISIpHaﬂ), HOHHas, MCTAJIJINYCCKasl.

BanentHocTh XUMHUYECKHUX  JJICMCHTOB. CreneHb OKHUCJICHUA
XUMHNYCCKHUX JJICMCHTOB.

IIpocteie u cnoxkHble BemecTBa. (OCHOBHBIE — KJIACChI
HEOpPraHuueckux coeauHeHnid. HoMeHKiatypa HeopraHM4ecKux
COEIMHEHU.

XumMuueckas pcaKnusi. YcaoBus u IMPU3HAKK IIPOTCKAHUA
XUMHNYCCKHUX peaKHHﬁ. XHUMHYECKHE YpaBHCHUS. 3akoH COXpPaHCHUA
MacCChl BCIICCTB.

Knaccmbnxaum[ XHUMHUYCCKHUX peaKI_II/Iﬁ 10  pPa3JIMYHbIM
IprU3HaKaM: KOJIMYECTBY H COCTaBy HCXOJHBIX MW ITOJIYYCHHBIX
BCIICCTB,; NBMCHCHHIO CTEIIEHEW OKHCICHHUS XUMHUYSCKUX 9JICMCHTOB,
TIOTJIOIICHHUIO U BBIACJICHUIO DOHCPIUU.

Brlunciaenue MacCOBOM J0JM XHMHYECKOTO »dJEMEHTa B
BCIICCTBC.

DNEeKTPOIUTHl M HEINEeKTPONUTH. KaTHOHBI M aHHOHBI.
DNEeKTPOIUTHYECKass TUCCOLMAIMs  KHUCIOT, Ienodel, comei
(cpenHmx)

Peakunu noHHOTO 0OMEHA U YCIOBHS UX OCYIIIECTBICHHUS.

10

XYMHUYECKHE CBOMICTBA OKCHJIOB: OCHOBHBIX, aM(l)OTepHLIX,

10




KHCJIOTHBIX.

11 XUMHUYECKUE CBOMCTBA OCHOBAHUM U KUCJIOT.

12 XUMHYECKUE CBOMCTBA aM(OTEPHBIX THPOKCHJIOB.

13 XuMHuueckue CcBoicTBa coiyield (cpeaHux). BzaumocBs3b
Pa3UYHBIX KJIACCOB HEOPraHMYECKUX BEMIECTB. Peakimu HMOHHOTO
oOmeHa. (Ne22)

14- XHWMHUYECKUE CBOMCTBA IIPOCTBIX BEUIECTB HEMETAJUIOB:

15 | ramoreHoB, KUCJIOPO/ia, CEPHI.

16- XHUMHUYECKUE CBOMCTBA MPOCTHIX BEMIECTB HEMETAJIOB: a30Ta,

17 | docdopa, yraepoaa, KpeMHUS

18 Uuctele BeniectBa U cmecH. IIpaBuna Ge3omacHoil paboThl B
LIKOJIBHOM JTabopaTopuu. YenoBek B MUpE BEIIECTB.

19 OKHUCIUTENFHO-BOCCTAHOBUTENBbHBIE peakinu. OKUCINUTENb U
BoccTtaHoButenb. (Nel4, 20)

20 Brruncinenue MaccoBod J0JIM pacTBOPEHHOTO BEIIECTBA B
pacTtBope. Brruncienus nmo Xxummu4eckoMy ypaBHeHH0. (Ne21)

21 Pacuérnrie 3a7a4u; BEIYHCJICHUE MacCOBOH JIOJIHA
XAMUYECKOTO DJIEMEHTa B BEIIECTBE, BBHIYMCICHUS 110 XUMUYIECKOMY
YpPaBHEHHUIO C MCMOJb30BAHUEM MAaCCOBOM JOJM PACTBOPEHHOTO
BemecTBa B pactBope. (Nels5, 21)

22 XWMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB  METAJUIOB:
IIEJIOYHBIX, IIEJI0YHO3EMENIbHBIX, MarHusl U UX COeIMHEHUH, XKemes3a
H €ro COCAUHEHHH, alTIOMUHUS, €r0 COCTUHCHHI.

23 Omnpenenenue xapakTtepa Cpeibl pacTBOPOB KHUCIOT U
miesioyeil ¢ MOMOUIbI0 MHAMKATOpPOB. KauecTBeHHbIE peakiuu Ha
anronsl B pactBope (CI, Br, I, S%, SOs%, SO4%, NO3 , POs %, CO3
2 Si03 %)

KauectBennble peakiuu Ha katroHsl B pactsope (NHz ¥, Na*,
K*, Ca?*, Mg?*, Fe?*, Fe**, AP*, Cu?*, Zn?").

24 [Tonyuenue razoobpasHbIx BemlecTB. KauecTBeHHbIE peaKINU
Ha ra3oo0pa3Hble BeulecTBa (KHCIOPOJ, BOJOPOJ, YIIIEKUCIBINA Tas,
aMMHaK)

25 [lepBoHauanbHble CBeACHHUA 00 OPraHMYECKHX BEIIECTBAX:
MpelelnbHBIX M HEeMpeneNbHBIX YIJIeBOJAOpOJax (MeTaHe, JSTaHe,
STUJICHE, alleTUJICHE)

26 [lepBoHauanbHbIE CBEACHHUS 00 OPraHUYECKHX BEIIECTBAX:
cnuprax (MeTaHoje, STaHOJe, TNIMIEPHHE), KapOOHOBBIX KHCIOTaX
(MypasvuHoll, YKCYCHOM, CTEAPUHOBON ).

27 bronoruvecku BaKHbIC BEUIECTBA: OCTIKH, JKUPBI, YTIIEBO/IBI.

Pa3znea 3. TecToBblii npakTHKYM. (4 yaca)

11




28-

Juarnoctuueckas pabora

29
30- | Amnarnoctuyeckas pabora
31
Pa3nen 4. BoinosHeHHe NPOeKTHO-HCCIeI0BATEILCKUX padoT (3uaca)
32- Pabora oOyuarommxcst 1Mo BBIOpaHHBIM TeMaM MPOEKTa,
34 | KOHCYIbTALUK YUUTEIIS.

12
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