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TlosicHUTEIBLHASA 3aIMCKA

BHeypouHasa featenbHOCTb «Mup XMMUU» MpefHasHavyeH Ana obydarowmxcd 9,10 Knaccos,
BblIOpaBLUMX MPeaMET XUMUM ANs cAaym 3k3ameHa B oopme O3 n EI3, n nnaHnpyowmx B fabHelLem
N3y4eHne XMMUW Ha NPOPUILHOM YPOBHE, a TaKXe 15 NOATOTOBKMN YYaLLMXCA K OIMMMNMALE MO XUMUN.

Llens faHHOro Kypca — NoAroToBKa M NoAfep>kka BbIMyCKHUKOB 9 1 10 KNaccoB LUKO/bI, MOMOLLb
B NPEOAONEHNN KOTHUTUBHBIX, IMYHOCTHbIX W MpPOLeccyasbHbIX TPYAHOCTEN B Nepuog NoArotoBKM K
3K3aMeHy K onnumnuage.

Pe3ynbTaTOM COBMECTHON [eAaTenbHOCTM obyuvatowmxcs 9 m 10 knaccoB u neparora 6yayTt
ABNATLCSA pe3yNbTaTbl MPOGHOr0 TECTUPOBaHWSA, & B KOHEYHOM WTOre — WTOroBas arTecTayums
obyyaroLmxcs no npesMeTy XumMus.

B cooTtBeTtcTBUM C TpeboBaHusMKW PefepasibHOTO rOCYAapCTBEHHOINO 006pa30BaTe/IbHOro
CTaHfapTa OCHOBHOro o06uiero o6pas3oBaHWA BO3HMKIA HEOOXOAMMOCTb B pa3paboTke MporpaMmbl
BHEYPOUHOW [esATeNbHOCTX, MO3BOJMIAOLLEN pacluMpUTb W YrAyouTb CBOM  3HaHUA MO XUMUW,
chopMmMpoBaThb HaBbIKW UCCNEA0BATENbCKON AeATeNbHOCTY.

Axmyansnocms NPOrpaMMbl CBA3aHa C BO3MOXXHOCTbHO 00Yy4aroLLerocs BblopaTb NPOQUIbHbIN
npegmeT 06y4YeHUs B CTapLUMX Kfaccax WUavM M3MeHUTb CBOM BblOOp. JK3ameH Mo Xumum TpebyeT oT
06yyaloLMXCA MHOTMMX 3HAHWI WM MOHATUIA He TOMbKO B 06/1aCTV HEOPraHM4YecKon XWMUKU, HO U
OpraH1yecKon XMMun; BnafdeTb NPakTUYECKMMUN HaBblKaMK U YMETb MPUMEHATb UX B APYTOW CUTyauun.
3aHATUA MO BHEYPOUHON AeATeNbHOCTU «Mup XuMUW» nNpefHa3HayeHbl A1 TEOPeTUYECKOW W
NMPaKTMYeCKOW MNOMOLWM B NOAroToBKe K [OCYAapCTBEHHOW WTOroBOM arTecTauyuun. 3aHATUA
OPWEHTUPOBAHbI Ha MOBTOPEHWE, CUCTEMATM3AUUIO U Yry6NeHHOe MU3y4YeHne Kypca XMMUM OCHOBHOM
LLKO/IbI, @ TaKXKe Ha NoArotoBky obydarowmxcs 9-x n 10x knaccoB K O n EIM3, KoTopble BblGMpatoT
XUMUIO AN AasibHenwwero obyyeHns B npogmne. 3aHATUA NO NpPorpamMMe BHEYPOUHOWN AesTeNbHOCTU
«Mup XUMUM» NOMOTYT peasin30BaTb 06YYatOLLMMCA NPOEKTbI M0 BbIOPaHHLIM TeMaM.

Hoeusnou [aHHOW MPoOrpaMMbl ABMISETCA TO, YTO B OCHOBE JIEXUT CUCTEMHO-AEATEIbHOCTHbIA
MoAX0[, KOTOPbI CO3L4aeT OCHOBY /151 CAMOCTOSTE/IbHOTO YCMELIHOr0 YCBOEHUS 06YYatoLLMMUCA HOBbIX
3HaHWI, YMEHWIA, KOMMNETEHUMW, BMAOB M CMOCO6GOB AeATeNbHOCTM M 06GecneynBaeT COOTBETCTBME
[eATeIbHOCTU  00yYatoWwmxcs UX BO3pacTy W WHAMBUAYaIbHbIM OCOOGEHHOCTAM. 3MOLMOHaIbHOE
nepexvBaHue npouecca OTKPbITUSA ABNSAETCA OCHOBOWM MOTMBAUMM K 3HAHUAM, CTUMYNATOPOM Camoil
YMCTBEHHOW AeATeNbHOCTM B AOCTVXKEHMWU LeNeil NMYHOCTHOrO, COUMasibHOrO M MO3HaBaTe/IbHOro
pasBUTMA 06YyYatoOLNXCS.

MporpammMa pa3paboTaHa Ha OCHOBE C/eAYHOLLMX HOPMATUBHBIX JOKYMEHTOB:

o ®epaepanbHbIii 3aKoH No273 d3 o1 29.12.2012 r. «O6 06pazoBaHMK B Poccuiickoin degepaummns,



o ®efepanbHblli FOCYAAPCTBEHHbIN 06pa3oBaTesIbHbIA CTaHAAPT OCHOBHOMO 06LLero obpasoBaHus,
YTBEPXK/AEHHbIN NpukaszoMm MuHUcTepcTBa 06pa3oBaHus 1 Hayku Poccuiickon ®epepauyun ot 17
Aekabps 2010 r. Ne 1897;

e TpeboBaHMA K OCHALLEHWIO 06pa30BaTe/lbHOrO Mpouecca B COOTBETCTBMM C COAepXKaTe/lbHbIM
Hano/MHeHNneM  y4yebHbIX  NPeAMeTOB  (PefepabHOr0  KOMMOHEHTa  rocyfapCTBEHHOro
06pa3oBaTe/lbHOro CTaHAapTa, YTBepXAEeHHbIA Mprkasom MuHUCTEpCTBa 06pa3oBaHNA 1 HayKu
Poccuiickorn ®epepauum ot 4.12.2010 r. Ne986;

e CaHluH, 2.4.2.2821-10 «CaHWTapHO - 3MNUAEMUONOrNYECKMEe TPeGoBaHWA K YCMOBUAM W
opraHuMsaumnm  obyyeHus B 00LLe0Opa3oBaTe/IbHbIX  YUPEXAEHUAX,  YTBEPXAEHHble
NnocTaHoB/EHMEM [TNaBHOro rocyapcTBEHHOro caHMTapHoro Bpava P® ot 29.12.2010r. Ne189».
3aHATUA NPOBOAATCA NHANBUAYaIbHbIE U TPYMMOBbIE.

I[ens NpoOrpamMmmbl:

- MOArOTOBKAa M MNOALEPXKKA BbIMYCKHWKOB  LUKO/bI, NMOMOLLb B MPEOA0NeHUMN KOTHUTUBHbIX,
NIMYHOCTHbIX W NpoLeccyanbHbIX TPYAHOCTEN B Nepuof MOArOTOBKM K 3K3aMeHy M K onumnuage no
XUMUUN,

3aoauu nNporpaMMbl BHEYPOUHOW AeATeNIbHOCTM M0 XUMUK:

OCBOEHME BaXXHEMLIMX 3HAaHWA 06 OCHOBHbLIX MOHATUAX W 3aKOHax XUMWUW, XUMUYECKOWA
CUMBOJ/IVIKE;

OBNafieHne YMEHUAMU HabMoAaTb XUMUYECKME ABMEHUSA, NPOBOANTb XUMUYECKUIA 3KCMEPUMEHT,
MPOBOAUTbL PaCYETbI HA OCHOBE XMMMUYECKNX (DOPMY/ BELLLECTB U YPaBHEHUI XUMUYECKMX PeaKLWiA;

pa3BuTMEe MO3HaBaTe/IbHbIX WHTEPECOB W  WHTENNEeKTyabHbIX CMNOCOOGHOCTEN B npolecce
NPOBeAEHNA XMMNYECKOTO 3KCMEPUMEHTA, CaMOCTOATE/IbHOIO NPUOGPETEHNA 3HAHWUIA B COOTBETCTBUN C
BO3HUKAOLUMM XKM3HEHHbIMW NOTPEOHOCTAMY;

BOCNUTaHMWE OTHOLUEHUA K XUMWW KaK K OAHOMY M3 (PyHAAMEeHTa/lbHbIX KOMMOHEHTOB
€CTECTBO3HaHUSA W 3/IEMEHTY OOLLEYENI0BEYECKON KYNbTYpbl; MPUMEHEHME MOMYYEHHbIX 3HAHWUWA U

YMeHUIA Ans UCMONb30BaHWS B HECTAHAAPTHON CUTYaLuN.

I[Inanupyemble pe3y/bTaThl



Ha 3aHATMSAX BHEYPOUHOI AeATeNbHOCTY «MuUp XMMUK» 06yYatoLLmecs AOMNOMHAT CBOW 3HaHUA MO
XUMUK, NOBLICAT CBON YPOBEHb TEOPETUYECKON M 3KCNEPUMEHTa/IbHON NOATOTOBKN. 3aHATUS NPU3BaHbI
NPO6YANTL Y YHalMXCA MHTEPEC K XMMUYECKOW HayKW, CTUMYNIMPOBaTL fasibHeliLlee U3yveHne XUMUK.
XVMUYeCKMe 3HaHuSs, CHOPMUPOBaHHbIE Ha BHEYPOUHbLIX 3aHATUSAX, MOMOryT O0O6y4varoumcs B
MOLrOTOBKE K 3K3aMeHY M0 XUMWUKU W1 B fJa/ibHelLleM 0CO3HaHHO BblOpaTh Harpas/eHve NpoduabHOro
06yueHus.

IpeameTHbIMU pe3yJbTaTaMu 0CBOEHWUS MPOrpaMmbl ABNSAKOTCA:

- B MNO3HaBaTe/IbHOM Cc(hepe: OMNUCLIBaTb AEMOHCTPALMOHHBIE U CaMOCTOATE/IbHO NPOBEAEHHbIE
3KCMEepUMEHTbI, UCNOMb3YA A1 3TOr0 PYCCKUIA A3bIK U A3bIK XUMWUW; HabMo4aTb 4EMOHCTPUPYEMbIE 1
CaMOCTOATE/TbHO NMPOBOAMMbIE OMbITbl, XMMUYECKME peakLmm, NPOoTEKaLOLLME B NPUPOLE U B ObITY;

- B LLeHHOCTHO-0PMEHTALMOHHOI Chepe: CTPOUTL CBOE MOBEAEHME B COOTBETCTBUM C MPUHLMNAMN
OepeXKHOro OTHOLLIEHMS K NPUPOAE;

- B TPYA0BOI chepe: NiaHMPOBaTb M OCYLLECTBNATL CAMOCTOATE/IbHYIO paboTy MO NMOBTOPEHMIO U
OCBOEHWIO TEOPETUYECKOIN YacTK, NNaHMPOBaTb U NPOBOANUTL XMMUYECKMNIA SKCMEPUMEHT; 1CNO/b30BaThb
BeLL,eCTBa B COOTBETCTBMM C UX NpeHa3HauYeHNeM U CBOMCTBaMM;

- B cthepe 6€30MaCHOCTU XM3HeAeATeNbHOCTI: OKasblBaTb MEPBYIO MOMOLLb MPW OTpaBfeHUsX,
oXKorax v Apyrux TpaBMax, CBA3aHHbIX C BELLLeCTBaMU 1 1abopaTopHbIM 060pYA0BaHUEM.

JIn4HOCTHBIMHU pe3yJbTaTaMu ABNAKOTCA:

- B LLeHHOCTHO-0PMEHTALMOHHOI Chepe — YyBCTBO FOPAOCTY 3a POCCUINCKYHO HayKy, OTHOLLEHME K
TPYAY, LeneycTpemMIeHHOCTb, CAMOKOHTPO/Tb Y CAMOOLEHKE;

- B TPYy[OBOM cCepe — rOTOBHOCTb K OCO3HaHHOMY BblOOpY [AanbHeilleid obpa3oBaTe/ibHOW
TpaekTopuu;

- B MO3HaBaTeNbHON cepe: MOTMBaUMA Y4YeHWUS, YMEHWe YNpaBisTb CBOE MO3HaBaTe/bHOMN
[eATeNbHOCTN.

MeTanpeaMeTHbIMHU pe3yabTaTaMHu SB/IAOTCA:

- BNafeHNe yHMUBEPCa/IbHbIMI €CTECTBEHHO-HAY4YHbIMM CNocobamMn AesTeNbHOCTU: HabntoaeHve,
M3MepeHue, IKCNepuMeHT, y4ebHOe 1ccnefoBaHue;

- YMEHWe reHepupoBaTh UAen, ONpeaensTb CPeACTBa, HEOOXOANMbIE ANA UX peanv3aunu;

- YMeHWe onpeaensTb Lenn u 3afaun AesTeNbHOCTM, BbloMpaTh CPeAcTBa peanusauuv Lenv v
MPUMEHSTb UX Ha MPaKTUKE;

- NCMOMb30BaTh Pas/iMyHble NCTOYHUKK N1 NOTYyHYEHNA XUMUYECKOM I/IH(*JOpMaLI,I/II/I.

OcBoeHVe MporpaMMbl  BHEYPOYHOW [AeATEeNbHOCTM  06y4YaroLMMUCA  NO3BOMUT  MONYYUTb
CnefyroLLme pesynbTaThl:
B cpepe pazeumus nuuHoCmHbIX YHUBEPCAILHBIX YUEOHBIX OCUICHEUIL 8 PAMKAX:

1. Koenumuenozo xomnonenma 6y0ym cgpopmuposamul.



- OCHOBbI COLMA/IbHO-KPUTUYECKOTO MbILLIEHNS, OPWEHTaUMA B OCOBEHHOCTAX COLMa/IbHbIX
OTHOLUEHWIA 1 B3aMOECTBUIA;

- 3KONOrMYecKoe CO3HaHue, MpuU3HaHWe BbICOKOW LIEHHOCTW XXM3HM BO BCEX ee MPOSBNEHUNX;
npaBu/ NOBEAEHUS B YPE3BbIYANHbIX CUTYaLUSIX.

2. [lennocmHoe2o u dMOYUOHAILHOCO KOMNOHEHRMO8 Oyoem chopmuposana:

- NOTPebHOCTb B CAMOBbLIPXXEHWM 1 cCaMOpeann3aLuu, CoLManbHOM NPU3HAHUN.

3. HesmenvbHocmHo2o komnonenma 6y0ym cpopmuposatul.

- YMeHWe BeCTM AMasior Ha OCHOBE PaBHOMPAaBHbIX OTHOLUEHWA W B3aMMHOIO YBaXKEHWUS W
NPUHATUS;

- YCTOWYMBBIA MNO3HABATE/IbHbIA WMHTEPEC W CTaHOB/IEHWE CMbICI000pasytoLwwen  hyHKLMN
Mo3HaBaTe/IbHOro MOTUBa;

- TOTOBHOCTb BblGOpa NPoQuILHOro 06pa3oBaHKs.

2. ObyyaroLmics NonyyYnTb BOSMOXXHOCTb 4151 (DOPMUPOBAHNS:

- BbIP&XXEHHOW YCTOMUMBOM Y4ebHO-M03HaBaTE/IbHON MOTVBALMMN U UHTEpeca K YYEHUIO;

- FOTOBHOCTY K Camo06pa30BaHNi0 U CaMOBOCMUTAHMIO.

B cghepe pazeumun pecynamuenvlx yHugepcaibHuix yueOHvIX 0elicmeuil 00yuarouuiica

1. HayuuTcs:

- LiefienonaraHunio, BKIOYas NoCTaHOBKY HOBbIX Liefeil, Npeobpa3oBaHme NpakTUYecKo 3afayum B
MO3HaBaTe/IbHY!O;

- CamMOCTOATENIbHO aHaIM3MPOoBaTh YCNOBUA AOCTUMXKEHWUS LM Ha OCHOBE Y4yeTa BblJeNeHHbIX
yUumnTenIeM OpPUEHTMPOB LeCTBUA B HOBOM Y4eOHOM MaTepuase;

- NJ1IaHNPOBATL MYTU LOCTVXKEHUSA LieNen.

2. Mony4nTb BO3MOXHOCTb HayUYMThCS:

- CAMOCTOATE/IbHO CTaBUTb HOBbIE YYebHbIe Lienn 1 3afauu;

- NPU NNaHUPOBaHUW [LOCTVIKEHUS Lieneld CaMOCTOATEIbHO N afleKBAaTHO YUYUTbIBaTb YCNOBUS U
CpefCcTBa UX AOCTUMXKEHUS.

B cghepe pazeumun KOMMyHUKAMUBHBIX YHUBEPCATIbHBIX YUEOHBIX OCUCHEUTL 00yUatoOWuIica

1. HayunTcs:

- 3/IEKBATHO MCNOMb30BaTh Peydb A4/15 MNNaHUPOBaHUA U PErynaLnum CBOe AeATeNIlbHOCTY;

- aleKBaTHO MCMo/b30BaTb pPeyeBble CPEACTBA ANA PelleHus PasIMyHbIX KOMMYHUKATUBHbIX
3aflay; BnafieTb YCTHOM U MUCbMEHHOMN Peybto; CTPOUTL MOHOMOMMYECKOe KOHTEKCTHOE BbICKa3blBaHUE,;

- OpraH130BbIBaTb U NaHMPOBaTh Y4ebHOEe COTPYAHNYECTBO C YUMTENEeM U CBEPCTHUKAMMU,

- WHTErpupoBarbCAd B rPyrnmny CBEPCTHUKOB W CTPOUTb MPOLYKTMBHOE B3aVMOAENCTBUE CO
CBEPCTHMKAMU 1 B3POC/IbIMM.

2. MonyunTb BO3MOXXHOCTb HAy4UTbLCH:

- 6paThb Ha cebs HMLMATVBY B OpPraHM3aLMy COBMECTHOrO Ae/CTBIS;



- 0Kas3blBaTb MOLAEPXKKY U COLENCTBME TeM, OT KOFO 3aBUCUT [LOCTMXKEHWE LieNN B COBMECTHOIA
[eATesIbHOCTN.

B cghepe pazeumusa noznasamenbHwvix yHUBEPCATbHBIX YUEOHBIX OCUCMEUIL 00YUAIOWUTICA

1. HayunTcs:

- OCHOBaM peanu3aLum NPOeKTHO-UCCNe[0BaTEIbCKON AeATeNbHOCTY;

- NPOBOAUTL HAONIOAEHNSA N 3KCNEPUMEHT NOJ, PYKOBOACTBOM YUUTENS;

- OCYLLECTBNATb PaCLUMPEHHbIA MOUCK MHGOPMaLun ¢ UCNOb30BaHMEM PecypcoB 6UG/IMOTEK U
NHTepHeTa.

2. MonyunT BO3MOXKHOCTb HAy4MTbCH:

- CTaBUTb MPO6EMyY, apryMeHTUPOBATb €€ aKTya/lbHOCTb;

- CaMOCTOSTeNIbHO NPOBOAWTL UCCNEA0BaHNA HAa OCHOBE MPUMEHEHUS METOAO0B HabMOAEHUS 1
9KCMEPUMEHTA;

- BbIBUraTb rnNoTE3bl O CBA3AX N 3aKOHOMEPHOCTSAX MPOLIECCOB;

- OpraH13oBaTb UCC/ef0BaHMe C Le/blo NPOBEPKM MMMOTe3bl;

- AienaTb YMO3aKNH04YeHNS 1 BbIBOAbI HA OCHOBE apryMeHTaLuu.

MporpammMa BHEYPOUHOW AESTENLHOCTM MO XMMUM «MUp XUMUM» paccuMTaHa Ha yyalmxcst 9 v

10x knaccos (34 vaca).

CoaepsxaHnue nmporpaMmai.
BHEYPOYHOIi 1eITeJIbHOCTH M0 XUMUHU «MHUpP XUMHH»

MporpamMma 3aHATUIA COCTOUT M3 YETbIPEX pasaesos:

1. noAroToBKa K onmmnuage.

2. OcobeHHocTM O3 1 EIM3 no xumuw.

3. MNoBTOpeHMe 1 yrnybneHne TeOPeTUYECKOro MaTepuana, MeTOANKa PELLEHNS 3alaHniA pasHoro
YPOBHS CNOXHOCTU. TeCTOBbIV NPaKTUKYM.

4. BbINONHEHWE NPOEKTHO-UCCNeA0BaTENbCKMX PabOoT.

OcHoBHOe coaepkaHue

Pazgen 0. Bxoanoii cpe3 KM 3a 2023r. — 1y

Paznen 1. [loaroroBka yyamuxcsi K 0JJUMIIMA/IE MO0 XUMHU-5Y.
Pa3nea 2. Oco6ennoctu OI'D u EI'D no xumuu B 2024r. — 14
— KOAWMMKATOP 3/IEMEHTOB COZepXaHus

— cneundumkauns Kumos OIS 1 EIM3 no xvmum

— VIH(hOpPMaLNOHHBIE Pecypcbl

Pasnen 3. «Mup xumum» — TEOPETUYECKUA MaTepuas MO HEOPraHWYecKoh XuUmMun u
nepBOHaYa/lbHbIM NPEeACTaBNEHNUAM MO OPraHNUYecKom XUMUK, METOAMKA pelleHust 3afaHuii pasHoro
YPOBHSA CMIOXHOCTU — 244,

CtpoeHune aToMa. CTPOEHME 3MEKTPOHHbIX 060/104eK aTOMOB nepBbiX 20 anemeHToB MCX3

Meproanyecknii 3aKoH 1 NepruoaMyeckas cuctema XMmMmMYecknx anemeHTos .M. MeHgeneesa

CTtpoeHne monekyn. XuMuYecKas CBS3b: KOBa/leHTHasd (HEenonsapHas, MnonspHas), WOHHas,
MeTaNINYecKas.

BasleHTHOCTb XMMUYECKNX 3/1eMeHTOB. CTeneHb OKUCIEHUSA XUMUYECKUX 3/IEMEHTOB.



MpocTble ©  CcnoxHble BewectBa. OCHOBHble  K/1acCbl  HEOPraHUYeCKMX  COeAMHEHWA.
HomeHKnaTypa HeopraHMYeCcKUX CoeMHEHNIA,

XnMunyeckas peakumsi. YCnoBus 1 Npu3HakyM NpoTeKaHUs XMMUYECKUX peakumin. Xumuyeckume
ypaBHeHUSA. 3aKOH COXPaHeHUs Macchl BELLECTB.

Knaccugmkayms XMMUYECKMX peakumii Mo pasfiMyHbIM MNPU3HaKaMm: KO/IMYeCTBY U COCTaBy
NCXOAHBIX W MOMYYEHHbIX BELLECTB; W3MEHEHWUIO CTeneHel OKUCNEHUS XMMWYECKUX 3/1EMEHTOB,
MOrNOLLEHNIO N BbIAENEHNIO SHEPTUN.

BbluncieHe MaccoBOi 40N XMMUYECKOTO 3/1EMEHTaA B BELLIECTBE.

JNEKTPONNTbI U HE3NEKTPONUTbI. KaTWOHbI M aHWOHbI. JNEKTPOIUTMYECKAs Auccoumaums
KUCNOT, LLenoYein, conein (cpeaHnx)

PeakLMn MOHHOr0 06MeHa 1 YCNOBUS UX OCYLLECTBNEHUS.

XVMUYeCKMe CBOMCTBA OKCMAOB: OCHOBHBIX, aM(DOTEPHbIX, KUC/TOTHBIX.

XMMMYecKmne CBOMCTBA OCHOBaHWIA U KACOT.

XVMUYecKme CBOMCTBa aM(POTEPHBIX MAPOKCUAOB.

XMMmnYecKmne CBOMCTBA COMei (CpeaHnX)

XMMUNYeCcKmne CBOMCTBA NPOCTbLIX BELLECTB HEMETA/I/I0B: Fa/10reHOB, KUCN0POAa, Cepbl.

XMMMYecKmne CBOMCTBA NPOCTLIX BELLECTB HEMETA/II0B: a30Ta, hochopa, Yrnepoaa, KpemHus

YucTble Bewectsa 1 cmecu. lMpasuna 6e3onacHoi paboTbl B LWKO/bHON flabopatopun. Yenosek B
MMpE BELLECTB.

OKUCNNTENIbHO-BOCCTAHOBUTENbHbIE peakuun. OKUCNIUTENb U BOCCTAHOBUTESb.

BblumcneHne MaccoBOW [0 pacTBOPEHHOrO BellecTBa B pacTBope. BbluncneHuss no
XUMUYeCKOMY ypaBHeHMto. (Ne21)

PacuyéTHble 3afayn: BbIYMC/EHME MAaCCOBOW [0/IM  XMMWYECKOro 3/1eMeHTa B BELLECTBe,
BbIUMC/IEHNSA NO XMMUYECKOMY YPaBHEHWIO C UCMO/Ib30BaHMEM MAcCOBOW LONM PacTBOPEHHOrO BeLLeCcTBa
B pactsope. (Nel5, 21)

B3avM0oCBA3b pa3NYHbIX K1aCCOB HEOPraHNYeCKMX BeLLecTB. Peakuum NOHHOIMo 06MeHa.

XMMMYeCcKme CBOMCTBA NPOCTbIX BELLECTB META/IOB: LLEMNOYHbIX, LLEN0YHO3EMENbHbIX, MarHus 1
NX COEANHEHWIA, YKeNle3a 1 ero CoeAMHEHWIN, alItOMUHNSA, er0 COeJUHEHWIA.

OnpefeneHve xapakTepa cpefdbl PacTBOPOB KWUCMNOT W LUENoYeld C MOMOLLbHO WMHAMKATOPOB.
KauecTBeHHbIe peakLymn Ha aHoHbI B pacTteope (CI, Br, I, S¥, SO3%, SO4%, NO3 °, PO4 %, CO3 %,

Si0s3 %)

KauecTBeHHbIE peakLuy Ha KaTuoHbl B pacTeope (NHs *, Na*, K*, Ca?*, Mg?*, Fe?, Fe3*, A%,
CU2+, Zn2+)

MonyyeHne ra3o00pas3HbIX BelwecTB. KayeCTBEHHble peakuum Ha rasoobpasHble BeLlecTBa
(kucnopog, BOAOPOA, YrNeKUCAbIN a3, amMumak)

Pa3fen BK/IOYaeT paboTy MO TPEHMPOBOYHbLIM 33f4aHWAM [1A  OnpefeneHns rOTOBHOCTU
LUKONbHMKOB K 3K3aMeHy Mo TOMY WAW MHOMY pasfeny C MOCNeaytoLwmMM aHaam3oM U MeTOAMYeCKUMK
peKkoMeHAaLnsMn.

Bk/toyaeT HenocpeacTBEHHO TECTUPOBaHME 1 PaboTy ¢ 6naHKamy OTBETOB.

Pasnen 4. BolnojiHeHH e POEKTHO-UCCJIEI0BATEIBCKHUX padoT. — 34

Pasgen BKIOYaeT paboTy o06ydyalowmxcs Mo BblGpPaHHLIM TemMaM MpOeKTa Mo  XUMUM,
KOHCY/NbTaLWKN YUYUTENS.

TeMaTnuyeckoe NIAHMPOBAHUE

Ne | Tema Bcero | MNnaHupyemble pesynbtathbl (YY)
n/n 4acoB
0 BxopgHoi cpe3 KM 2023r 1 Onpenenutb  MapLllpyTbl, B TOM 4ucne WHAMBUAYa/IbHbIE,
NMOBTOPEHUA 1 3aKPENIEHNS TEM.
Pasgenl.MogroTtoBka 5 MoAroToBMTL yyalmMxXca K oMMnumazge no XMMun.
yyalmxea K onumnuage no
XNMUK
1 Pasgen2. OcobeHHocTn O | 1 3HaeT ocobeHHocTM OIS wm ED 2024r, kopudumkatop
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n EM3 no xmmnu B 2024r.

3M1IEMEHTOB cofepXaHus, cneundurkaums Knumos O3 n EM3 no
XUMUW, NHPOPMALMOHHBIE Pecypchbl;

HayuynTCA MUCMNONb30BaTb Pas/INYHble UCTOYHUKIN ANA NONYYEHUS
XVMWUYECKON MH(opMaLMm

2 Pasgen 3. «<Mup xummmnx»
TecToBbIA NPaKTUKYM.

24

HayunTca onpefendtb UenM W 3agavn [esaTenlbHOCTY,
BblOMpaTb CpeacTBa peanmsaumMn UenM U NPUMEHATb MX Ha
NpPaKTUKe;

pasninyaTb BeLleCcTBa PasHbIX KacCoB MPOCTbIX U
CMOXHbIX BELLECTB, OMPeaensitb UX XMMUYECKME CBOWCTBA, B
TOM YMC/e U U3YHeHHbIX OPraHNYeCcKMX BELLECTB;

pasninyatb MO Ka4yeCTBEHHbIM Peakuuam npeasioXeHHble
KaTMOHbI N aHWUOHBI;

OMuUCbIBaTb XMMUYECKME peakLmm, Habnogaemble B Xome
[EMOHCTPALMOHHOI0 1 NabopaToOpPHOro 3KCMepPUMEHTOB.

[enatb  BblIBOAbl U3  pe3ynbTaToOB  MPOBEAEHHbIX
XUMUYECKNX 3KCMEPUMEHTOB;

06bACHATL TEHETUYECKYHD CBSA3b MEXJY BeLlecTBaMu
pasHbIX KacCOB HEOPraHNYeCKMX BELLECTB;

CocTaBnsaTb  CXeMy  3/eKTPOHHOro  GanaHca K
OKWUCNNTENbHO-BOCCTAHOBUTENbHLIM  peakUuMsM,  NpPaBu/bHO
paccTaBnsiTb KO3(W(IULMEHTbI Ha OCHOBE COCTaB/IEHHON CXEMbI,
onpefensTb OKUCNNTENb U BOCCTaHOBUTESb;

paccunTbiBaTb MaccoBble A0NM XUMUYECKMX 3/IEMEHTOB
B BeLLeCTBax;

MPON3BOAUTbL BbIYMCNEHMS MO XUMUYECKOMY YPaBHEHUIO
C UCNO/Mb30BaHNEM MacCOBOI [10/1M PaCTBOPEHHOMO BELLLECTBA B
pacTBope.

MpaBUILHOCTb OLEHKN CBOMX BO3MOXHOCTEN MPW BbIMOMHEHUN
3afaHnii TecTa,;
ymeHune 6e30LLMO60YHO 3aMn0NHATL 6/1aHKMN.

4 Pasgen 4. BbinonHeHue | 3

MPOeKTHO-
1CCref0BaTe/IbCKMX PaboT.

HayunTca onpefensTs ULenM W 3aaun [LeAaTeslbHOCTH,
BblOMpaTb CpeAcTBa peanv3auuy Uenn M NPUMEHSTb UX Ha
NPaKTUKE;

MCMONb30BaTb  Pa3/IMYHble  UCTOMHWMKM  ANF  NOMyYeHus
XUMUYECKOI MHhopMauuu;

HayuMTbCS afleKBaTHO MCMO/Mb30BaTb peyeBble CPeAcTBa
ANS peLLeHns pasnnMyHbIX KOMMYHUKATUBHbIX 334ay;

(hopMUpPOBaHME  BbIPKEHHOW  YCTONUMBON  y4ebHO-
No3HaBaTe/lbHON MOTMBALMM 1 MHTEPECA K YYEHWIO;
FOTOBHOCTb K OCO3HAHHOMY  BbIGOpY  AanbHeliLleit
06pa3oBaTe/ibHOW TPaeKTOPUM.

Kaneﬂnapﬂo-TeMaanecxoe MNJJAHHPOBAHUE

No Tema 3aHATUA [ata Mpnme
n/n YyaHus
nn | ga
aH | KT
1 BxopgHoit cpe3 KINM 2023r (1 yac)

Paznen 1.1loaroroBka yyamuxcsi K 0JIUMIMajie o Xumuu (S4acos)

| 2-6 | PelueHure onumnuagHbIx 3agaHui




Pazagen 2. Oco6ennocTu OI'D nmo xumum B 2023r. (1 yac)

OcobeHHocTn O3 n EIM3 no xvmun B 2024r.
KOAU(UKATOP 3/1EMEHTOB cofepxxaHus, cneumgpukauna Kvmos OI'd wu
EF9 no xvmun, geMoHCTpaumoHHbin KM 2023r., nHhopMaLMOHHbIe

pecypchl;

Paznen 3. «Mup xumuun» (24 yaca)

CtpoeHune atoma. CTpOeHNe 3MEKTPOHHbLIX 060/104eK aTOMOB nepBbIxX 20
anemeHToB MNCX3. lMeproanMyecKnin 3aKOH U MNepuoaMyeckas cucTema
Xummnyecknx anemeHTos A./1. MeHaeneesa

CTpoeHue Monekyn. XuMMYecKas CBfA3b: KOBasleHTHast (HeronspHas,
nonsipHas), MoOHHas, MeTa/InyeckKas.

BaneHTHOCTb XMMUYECKMX 3/1eMEHTOB. CTeneHb OKWC/IEHUS XUMUYECKMX
3/1EMEHTOB.

10

MpocTble ¥ CNoXHble  BewectBa.  OCHOBHble  K/acchbl
HeopraHM4ecknx  coefiMHeHMin.  HOMeHKnaTypa  HeOpraHM4eckux
COEAMHEHWIA.

11

XuMuyeckas peakuus. YCNoBuMs W MpU3HaKM MNpOTeKaHus
XUMUYECKMX peaKumil. XMMUYECKMe YpaBHEHWS. 3aKOH COXPaHEeHMs
Macchl BELLECTB.

Knaccumkaums XMMMYecKnX peakLmii No pasinyHbIM Npr3Hakam:
KONMYECTBY M COCTaBY MCXOAHbLIX W MOMYYEHHbIX BELLECTB; U3MEHEHUIO
CTENeHel  OKMCMEHUS  XUMWYECKUX  3NIEMEHTOB,  MOF/IOWEHNIO U
BbIAENEHWNIO SHEPTUN.

12

BbluncneHne MaccoBoli [0/ XUMNYECKOI0 3/1EMEHTaA B BELLIECTBE.

13

OneKTPONNTbI U HEaNeKTPONNTbl.  KaTMOHbl M aHWOHBI.
ONEeKTPONMTIYECKAA AUCCOLMALMS KUCNOT, Lenoyeld, coneit (cpeaHux)
PeaKLy1 OHHOFO 06MeHa W YC/IOBKS UX OCYLLECTB/IEHNS.

14

XUMUYECKMe CBOWCTBA OKCMpAoB: OCHOBHBbIX, aM(*)OTeprIX,
KNUCNOTHbIX.

15

XUMUYECKMe CBONCTBA OCHOBaHUIA U KUC/OT.

16

XUMUYECKMe CBONCTBA aM(OTEPHbIX MAPOKCHIOB.

17

XnMmnYecKme CBOWCTBaA coneit (cpeaHux). B3aMMocBs3b pa3nnyHbIX
KN1aCCOB HEOPraHNYecKMX BeLLECTB. Peakumy MOHHOro o6meHa. (Ne22)

18-19

XUMMUecKme CBOMCTBA NPOCTbIX BELECTB HEMETA/I/IOB: Fa/oreHos,
KMCNOpPO/a, Cepbl.

20-21

XUMMYeCKMe CBOINCTBA MPOCTbIX BELLECTB HEMETanNoB: as3oTa,
(hocdhopa, yrnepoaa, KpeMHus

22

Uunctble BewectBa M cMecu. [lMpaBuna 6Ge3onacHol paboTbl B
LUKONbHON nabopatopmn. Yenosek B MUpe BELLECTB.

23

OKMCNNTENIbHO-BOCCTAHOBUTENbHbIE  peakuun. Okucantenbs WU
BoccTaHoBUTeNb. (Ne14, 20)

24

BblucneHve MaccoBOW [0NM  PacTBOPEHHOrO  BellecTBa B
pacTBope. BbluncieHns no XMMn4eckomy ypasHeHuo. (No21)
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25

PacuéTHble 3ajaun: BbIUMCMEHME MACcCOBOW [ONN XUMUYECKOrO
37eMEHTa B BELUECTBE, BbIUMC/IEHWSI MO XUMUYECKOMY YPaBHEHUIO C
CMO/Mb30BAHNEM MAacCOBOI [0/IM PACTBOPEHHOIO BELLECTBa B PacTBOpE.
(Ne15, 21)

26

XUMnYecKme CBOICTBA MPOCTbIX BELWLECTB META/INOB: LWENTOYHbIX,
LLEeN0YHO3EMENbHBIX, MarHna wn ux COG,EI,I/IHEHI/IVI, Xenesa un ero
COG,D,VIHGHVIVI, JIIOMUHNA, ETO COG,D,VIHGHVIVI.

27

OnpepaeneHve xapakTepa cpefbl PacTBOPOB KWCMOT WU LUEN0OYen ¢
MOMOLLbI0 MHAMKATOPOB. KauecTBEHHbIE peakuuy Ha aHUOHbI B pacTBOpe
(CI', Br, I, S*, SO3%, SO4%, NO3 °, PO4 >, CO3 %, SiO3 %)

KauecTBeHHbIE peakuyn Ha KaTnoHbl B pactBope (NHz ¥, Na*, KT,
Ca2+, M92+' Fe2+, FeS+’ A|3+, CU2+, Zn2+).

28

MonyyeHne ra3o000pasHbIX BellecTB. KauecTBeHHble peakuunm Ha
razoobpasHble BelecTa (KMCI0pos, BOLOPOA, YIEKUC/IN ra3, amMmumak)

29-31

[lmarHocTumyeckas paboTa

Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATENbCKUX padoT (3uaca)

32-34

Pa6oTa o6ydaloLMXcs MO  BblGpaHHbIM  TemMaM  MPOEKTa,
KOHCY/bTaLWW YUUTeNs.
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