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IMosicuuTeILHAA 3aIMCKA

Bueypounast gesrensHOCcTh «Mup XuMHM» TpenHa3HaueH Ui oOydwarommxcs 9  kiacca,
BBIOpABUIMX MPEAMET XUMUHU JUIsl cllauu dk3ameHa B popme OI'D u rmmaHupyomux B JajdbHEHIIEM U3yUYeHUe
XMMHU Ha MPO(QUIBHOM YPOBHE.

Ilenp naHHOrO Kypca — MOATOTOBKA M TMOJJEPKKA BBITYCKHMKOB 9 Kilacca IIKOJBI, MOMOIIb B
MIPEOJIOJICHUN KOTHUTHUBHBIX, JIUYHOCTHBIX M IMPOLECCYalIbHBIX TPYAHOCTEH B MEpPHOJ MOATOTOBKH K
9K3aMEHY.

Pe3ynbraToM COBMECTHOM JeSATEIBHOCTH oOydwaromuxcs 9 kiacca W meparora OyayT SBISATbCA
pe3ysbTaThl MPOOHOTO0 TECTUPOBAaHUSA, a B KOHEYHOM HTOTE€ — WUTOTOBas aTTecTalus oOydyarouuxcs Io
pEeIMETY XUMHS.

B coorBerctBUM ¢ TpeOoBaHusMH ~DenepanbHOrO TroCyIapCTBEHHOTO  00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO OOIIEero o0pa3oBaHHMs BO3HUKIA HEOOXOOMMOCTh B pPa3pabOTKE MPOrpaMMBbI
BHEYPOUHON JEATEIIbHOCTH, TO3BOJISIIOIIEH paclIUpuUTh M YIIyOMTh CBOM 3HAaHUMA IO XHUMUH,
c(OopMHUPOBATH HABBIKK HCCIIEI0BATEIBCKOM IEATETbHOCTH.

AKTYaJlbHOCTH TIPOTPaMMbI CBSI3aHa C BO3MOXHOCTBIO OOYYaromlerocs BBIOpaTh MPO(UIBHBIN
npeagMer oOydyeHHs B CTApIIMX KJaccax WM HM3MEHHUTb CBOM BBIOOp. DK3aMeH IO XUMHM TpeOyeT oT
o0yyaroIuxcss MHOTMX 3HaHMW W TOHATHM HE TOJBKO B 00JacTH HEOPraHWYECKOW XHWMHUH, HO U
OpPraHMYECKON XUMHH; BJIAJIETh MPAKTUYECKMMHM HaBBIKAMU M YMETh NPUMEHATh UX B JPYrOoM CUTYalLlUH.
3aHATUS TI0 BHEYPOYHOH JAEATENBHOCTH «MuUp XUMHM» TMpPEIHA3HAYEHbl MJIsI TEOPETUYECKOW U
IPAKTUYECKOM TOMOIM B MOATOTOBKE K ['OCyZapcTBEHHOW MTOTOBOWM  aTTecTalM. 3aHATHA
OpPHEHTHUPOBAaHBl Ha TOBTOPEHHE, CHUCTEMATH3alMI0O M YIIyOJeHHOE H3Yy4YeHHEe Kypca XUMHH OCHOBHOM
IIKOJIBI, @ TakXe Ha IMOATrOTOBKY oOydamomuxcsi 9-x kimaccoB k OI'D u oOyuaromuxcsi, KOTOpbIE
BBIOMPAIOT XHMMHUIO sl JajpHeimero obydeHus B mnpoduie. 3aHATHS O HporpaMMe BHEYPOUHOI
NeaTeNnbHOCTH «MUp XMMUN» MTOMOTYT peaan30BaTh 00YYatOIUMCs TPOSKTHI IO BEIOPAaHHBIM TEMaM.

HoBu3HOM [MaHHOM NpPOTrpaMMBbl SBIISIETCS TO, YTO B OCHOBE JIEKUT CHCTEMHO-IEATEIbHOCTHBIN
MOJIXO/l, KOTOPBIA CO37]a€T OCHOBY JUISl CAaMOCTOSITEJILHOTO YCIIEIIHOTO YCBOEHHS OOy4aroIIMMUCS HOBBIX
3HaHUHM, YMEHHH, KOMIETEHIMH, BHJIOB M CIIOCOOOB JEATENIbHOCTH U O0OECHEeYHMBACT COOTBETCTBUE
JESTEIbHOCTH O0yYaromMxcss HMX BO3PacTy U HHAUBUAYAIbHBIM OCOOEHHOCTSIM. OMOLMOHAIbHOE
NepeXUBaHUE Tpolecca OTKPBITUS SBJSETCS OCHOBOM MOTHBAalMM K 3HAHUSM, CTUMYJSTOPOM CaMOM
YMCTBEHHON JI€ATENBHOCTH B JOCTHXKEHMM LEJIEH JMYHOCTHOI'O, COLMAIBHOIO M I103HABATEIBHOIO
pa3BUTHS 00YyYAIOIIHXCS.

IIporpamma pazpaboTaHa Ha OCHOBE CJIEIYIOIUX HOPMATUBHBIX JOKYMEHTOB:

— @enepanbHbIii 3akoH Ne 273-03 ot 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoit @enepanuny;

— @enepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTEebHBINA CTAHAAPT OCHOBHOTO 00IIIero 0opa3oBaHus,

— TpebGoBaHusi K OCHALIEHHIO OOpPa30BATENBHOTO TMpOLIECCA B COOTBETCTBUU C  COJAEPKATEIbHBIM
HaIOJIHEHUEM y4eOHBIX MIPEIMETOB benepambHOTO KOMIIOHEHTa roCy/1apCTBEHHOIO
00pa3oBaTEeIbHOIO CTAaHAAPTa, YTBEPXKAEHHBIA MNpuKa3oM MuHHCTepcTBa 00pa3oBaHUs M HayKu
Poccuiickoii @eneparuu ot 04.12.2010 r. Ne986;

— CanlluH, 2.4.2.2821-10 «CaHutapHO - DSNHUJIEMHOJOTHYECKHE TpeOOBaHUS K YCIOBHSIM H
OpraHu3aIuu o0yueHus B 00111eo0pa3oBaTeNbHBIX YUPEKACHUSX, YTBEP)KJICHHBIE
IIOCTaHOBJIEHHEM [ JTaBHOTO Trocy1apcTBEHHOTO canuTapHoro Bpaya P® ot 29.12.2010r. No189».

3aHATHS IPOBOATCS UHIUBUyaTbHbIE U TPYIIOBLIE.
Leas nporpammer:
— TOArOoTOBKa M TMOJJIEpKKa BBIMYCKHMKOB 9  Kjacca IIKOJBI, IOMOILIb B  IPEOJOJICHUU
KOTHUTHBHBIX, TUYHOCTHBIX U MPOLECCYATbHBIX TPYIHOCTEH B IEPUO/ MTOATOTOBKH K SK3aMEHY.
3ajauu mporpaMMbl BHEYPOUHOM JIEATEIbHOCTH MO0 XUMUU:
— OCBOGHHE BaXKHEHIIMX 3HAHUH 00 OCHOBHBIX TMOHATHSX M 3aKOHAaX XUMHH, XHUMHYECKOI
CUMBOJIUKE;
— OBJAJCHHE YMEHMSIMH HAONIOJaTh XUMHYECKHE SBJICHHS, MPOBOIUTH XUMHUYECKUW OSKCIEPUMEHT,
MIPOBOJUTH PAacU€Thl HA OCHOBE XUMUYECKUX (DOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil;



— Pa3sBUTHUC IIO3HAaBaTCIBbHBIX HHTEPECCOB u HUHTCJUICKTYAJIbHbIX CIIOCOOHOCTEH B mponecce
MNPpOBCACHUA XUMHNYCCKOTO SKCIICPUMCHTA, CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/I${ 3HAaHUI B COOTBETCTBHHU C
BO3HHUKAOIIHMMHU )XU3HCHHBIMU HOTpe6HOCT$IMI/I;

— BOCIIMTAHUC OTHOIICHUA K XHMMHHU KaK K OJHOMY U3 (bYH,I[aMCHTaJ'IBHBIX KOMITIOHCHTOB
CCTCCTBO3HAHUA W DJJICMCHTY O6I.I.IC‘-ICJ'IOBC‘-ICCKOI>1 KYJbTYpbl; IPUMCHCHHUC IIOJIYUYCHHBIX 3HAHUU H
YMeHI/II\/'I JJI UCITIOJIB30BAHUA B HGCTaHJIapTHOfI CUTyalluH.

IInanupyemsble pe3yabTaThl

Ha 3aHATHSX BHEYpOUHOH AesTENbHOCTH «MHp XUMHM» 00y4arouiuecs: TOMOJHIAT CBOM 3HAHHS I10
XMMHUH, TIOBBICAT CBOM YpPOBEHb TEOPETHMUYECKONW M IKCIEPUMEHTAILHOW MOATOTOBKHU. 3aHATHUS HPU3BAHBI
NpoOyAUTh y y4YalIuXCsl MHTEPEC K XUMHUUYECKOW HAYKH, CTUMYJHUPOBATh JAJbHEHIICe M3yUCHUE XUMHHU.
XuMp4eckue 3HaHWSA, COOPMHUPOBAHHBIE HA BHEYPOUHBIX 3aHATHIX, IOMOTYT OOydYaromumcs B
MOJIFOTOBKE K AIK3aMEHY IO XMMHM W B JajbHEWIIeM OCO3HAaHHO BBIOpaTh HampaBieHHE NPO(UIBLHOTO
o0ydeHusl.

IIpeaMeTHBIMEU pe3yIbTaTaMU OCBOCHHSI IPOTPAMMBI SBIISIOTCS:

— B IIO3HaBaTeNbHOM cdepe: OMHUCHIBaTh JEMOHCTPALMOHHBIE M CAMOCTOSITEJIBHO IPOBEICHHBIC
OKCIICPUMCHTBI, UCIIOJIB3Ys JIsA 3TOr'O pYCCKI/II\/JI SA3BbIK U A3BIK XUMUH, Ha6J'IIOI[aTB ACMOHCTPUPYEMBIC U
CaMOCTOSITEIILHO IIPOBOIUMEBIE OITBITHI, XUMUYECKUE PEAKIUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

— B IIEHHOCTHO-OPUEHTAIIMOHHON cdepe: CTPOUTh CBOE IOBEACHHUE B COOTBETCTBHU C NPUHIMIIAMHU
OepeXKHOT0 OTHOIIECHHUS K IPUPOJIE;

— B TpyIoBoOW cdepe: MIaHUPOBATh M OCYHIECTBISTH CaMOCTOSTENBHYIO paboTy MO TOBTOPEHUIO MU
OCBOCHHIO TeOpeTH‘-IeCKOfI 4acCTH, IMJIaHUPOBATh U MPOBOAUTH XUMHYECKUI 9KCIICPUMCHT, UCIIOJIb30BaATh
BEIIIECTBA B COOTBETCTBHUH C UX MPEAHA3HAYCHNUEM U CBOMCTBAMH;

— B cdepe 0e30MaCHOCTH KHU3HEACATEIBHOCTU: OKa3blBaTh IEPBYIO TOMOIIb MpPHU OTPABICHUSIX,
0JKOTax M JIPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JJA0OPATOPHBIM 000PYAOBaHUEM.

JIMYHOCTHBIMH PE3YJIbTaTAMH SIBIISIOTCSL:

— B IEHHOCTHO-OPMEHTAIIMOHHOM cdepe — YyBCTBO TOPJOCTH 32 POCCHICKYIO HayKy, OTHOLIEHHE K
TPYyAy, LeJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA,;

— B TpyAOBoH cdepe — TOTOBHOCTb K OCO3HAaHHOMY BbIOOpY JanbHeimiell o0pa3oBaTeNbHOM
TPAEKTOPUH;

— B TIIO3HABaTeNbHOM cdepe: MOTHBALMSA Y4YEHMs, YMEHHE YIpPaBIATh CBOEH IO3HABATENBHOM
JESITEILHOCTH.

MeTanpeaMeTHbIMHU pe3yJIbTaTaMU SBIISFOTCS:
— BIJIQJICHUE YHHUBEPCAJIbHBIMH €CTECTBEHHO-HAyYHBIMH CIIOCOOAMHU  JICATENBbHOCTH: HAOIIOACHUE,
U3MEpEeHue, SKCIEPUMEHT, Y4eOHOe HCCIIeIOBAHNUE;
— YMEHHUe TeHEepHpPOBaTh UJIEH, ONIPENEIATh CPEACTBA, HEOOXOUMBIE IJIs UX pealln3allly;
— YMEHHE OIpelensiTh LEeIM W 3aJaud JAeATeNIbHOCTH, BBIOMpAaTh CpEACTBA pealu3alud Lend |
IIPUMEHATh UX Ha IIPAKTUKE;
— HCII0JIb30BaTh PA3JINYHbIE HCTOYHUKH Ul NOTYUYEHUS XUMUYECKOW HH(OpMALIUU.

OcBocHHE TIPOrpaMMbl BHEYPOYHOM JCSATEILHOCTH OOYYAIONIMMIKCS — IO3BOJIMT  TOJIYYUTH
CIICIYIOIINE PE3yIbTaThI:
B cdepe pazBuTHs THIHOCTHBIX YHUBEPCATBHBIX YUYEOHBIX JCHCTBUI B paMKaXx:
1. KorHuTHMBHOrO KOMITOHEHTA OyIyT C(HOPMUPOBAHBI:
— OCHOBBI  COIMAIbHO-KPUTHYECKOTO  MBIIUICHUS, OpPUEHTAlMsi B  OCOOCHHOCTSX  COIMAJIBHBIX
OTHOIIICHUN U B3aUMOJCHCTBUM;
— OKOJIOTMYECKOE CO3HAaHWE, TpPHU3HAHWE BBICOKOW IICHHOCTH JKU3HH BO BCEX €€ TPOSIBICHUSIX;
MIPABUJI MIOBE/ICHUS B UPE3BBIYAWHBIX CUTYAIUSX.
2. 1IeHHOCTHOTO ¥ AMOIIMOHAIILHOTO KOMITOHEHTOB OyieT chopmupoBaHa:
— TOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOPEAIN3AIINH, COIIMATHbHOM IPU3HAHHH.



3. JleATeNbHOCTHOTO KOMITOHEHTA Oy IyT C(hOPMHUPOBAHBI:
YyMEHHE BECTH [HAJIOl Ha OCHOBE pABHOMPABHBIX OTHOIIEHMH U B3aUMHOTO YBaXKEHUS U
IIPUHATHUA,
YCTOWMUYMBBIA  TO3HABATENILHBIA ~ WHTEPEC W CTAHOBIEHHE  CMBICIOOOpasyromeid  (yHKIUU
MO03HABATEIHFHOTO MOTHBA,
TOTOBHOCTH BBIOOpA MPOPUIHLHOTO 00pa30BaHMS.

4. O0y4arouiics NOoIyYUTh BO3MOKHOCTH [T (HOPMUPOBAHHMS:
BBIPQXKCHHOM YCTOMYMBOU Y4EOHO-TTO3HABATEIIbHOW MOTHBAIIUHA U MHTEPECA K YUCHUIO;
TOTOBHOCTH K CAMOOOPA30BaHMIO U CAMOBOCIIUTAHHUIO.

B cdepe pazButus perynsiTUBHBIX YHUBEPCATBHBIX YU4EOHBIX ACHCTBUI 00yUarouiics

1. Hayuwures:
I[eJIENONIaraHlio, BKIJIFOYAsl IMOCTAaHOBKY HOBBIX IIeJieid, MpeoOpa3oBaHHE MPAKTUYECKOH 3amadyd B
M03HABATENBbHYIO;
CaMOCTOSITENTPHO aHAJIM3UPOBATh YCJIOBUS JOCTIKEHHMS 1E€IM Ha OCHOBE YydYeTa BBIJCICHHBIX
y4HUTEJIeM OPUEHTHUPOB JICHCTBUS B HOBOM y4e€OHOM MaTepuaie;
TUTAHUPOBATH ITYTH JOCTHKEHUS TENICH.

2. Tlomy4uTh BO3MOXHOCTh HAyUUTHCS:
CaMOCTOSITENILHO CTaBUTh HOBBIC YUEOHBIC 1IETTH U 3aa4H;
NpU TUTAHUPOBAaHHMM JIOCTHIKECHHUS IIeNIel CaMOCTOSTENIbHO UM aJeKBaTHO YYWUTBHIBATH YCIOBUS H
CpEICTBa UX JIOCTH)KECHHUS.

B cdepe pazBuTHss KOMMyHHUKATUBHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN 00ydarouiics

1. Hayuwures:
a/IeKBaTHO UCIOJIb30BaTh peyb JJIs MIIAHUPOBAHUS U PETYIISALUN CBOCH IS TENbHOCTH;
aJICKBaTHO WCIIOJB30BaTh pPEUYEBBIC CPEICTBA JUIS PEIICHUS PA3IUYHBIX KOMMYHHKATHBHBIX
3aj1a4; BJIAJICTh YCTHOW M MUCbMEHHON PEYbl0; CTPOUTHh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBAHUE;
OpPraHU30BBIBATH U MIIAHUPOBATH yUeOHOE COTPYTHHUYECTBO C YUUTEIEM U CBEPCTHUKAMH,
WHTETPUPOBATHECS B TPYIIy CBEPCTHUKOB W CTPOUTH MPOIYKTHBHOE B3aWMOJICHCTBHE CO
CBEPCTHHUKAMHU U B3POCIBIMH.

2. Tlomy4uTh BO3MOXKHOCTb HAyUUTHCS:
Opatb Ha ce0sl HHUIIMATHBY B OPTaHU3aIMH COBMECTHOTO JICHCTBUS;
OKa3blBaTh MOJICPKKY M COJCHCTBHE TeM, OT KOTO 3aBHCUT JOCTH)KEHHE LeJId B COBMECTHOMH
JeATEIbHOCTH.

B cdepe pazBuTus mo3HaBaTeNbHBIX YHUBEPCATBHBIX YICOHBIX TEUCTBUI 00yUarOIuics

1. Hayuwures:
OCHOBaM peajM3alii NPOEKTHO-UCCIIEI0BATEIbCKOM 1EATENbHOCTH;
MIPOBOJUTH HAOMIOACHHUS U SKCIIEPUMEHT MO PyKOBOJICTBOM YUHUTEJIS;
OCYHIECCTBIISATh PACHIMPEHHBIM TIOMCK WH(OPMAIMKU C HCIOJIB30BAaHUEM PECYpCcOB OHONMMOTEK U
Hurepuera.

2. Tlomy4uT BO3MOXHOCTh HAYYUTHCS:
CTaBHUTH MPOOIEMy, apr'yMEHTHPOBATH €€ aKTyaJIbHOCTD;
CaMOCTOSTENIFHO TPOBOJUTH HCCIENOBAaHUS HAa OCHOBE NPHUMEHEHUS METOAOB HAOMIOJIEHUS H
HKCIEPUMEHTA;
BBIJIBUTATh THIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX MPOLIECCOB;
OpPraHu30BaTh UCCIICJOBAHHE C LIEIbIO IPOBEPKU TUIIOTE3BL;
JIeTaTh YMO3aKIIIOUEHHUS ¥ BHIBOJIBI HA OCHOBE apTyMEHTAINH.

[IporpaMMa BHEYpOYHOH JESITEIBHOCTH 0 XUMHUHU «MHUp XMMHUW» paccuMTaHa Ha ydwamuxcs 9

kiaccoB (34 gaca).



Conep:kanue nporpamMmsl
BHEYPOYHO 1eATeJHLHOCTH 0 XUuMuu «Mup XuMHN»

[Iporpamma 3aHITHI COCTOUT U3 YETBIPEX Pa3/IEIIOB:

Ocobennoctu OI'D mo xumumu.

2. TloBropenue u yrayOlieHHE TEOPETHYECKOr0 MaTepHuaja, METOJIUKa pelIeHUs 3aJaHuil  pa3HOro
YPOBHS CIOHOCTH.

3. TecToBbIii MPAKTUKYM.

4. BIOJHEHUE TPOEKTHO-UCCIIEIOBATENECKUX PadoT.

=

OcHOBHOe coep:kaHue
Paznen 0. Bxognoit cpes KM 3a 2023r. — 24

Paznen 1. Ocobennoctu OI'D mo xumuu B 2023r. — 1g
— Kou(UKATOP IEMEHTOB COJIEPKAHUS

— cnenupukanus Kumos OI'D o xumun

— uHdopMaImonssie pecypcsl OI'D

Paszgen 2. «Mwup XuMHW)» — TeOpeTHYECKMd MAaTepuajJ 10 HEOPraHUYeCKOW XUMHUU U
NepPBOHAYAJIBHBIM MPEICTABJEHUSIM M0 OPraHUYeCKOil XUMUM, MeTOIMKA pellieHNs 3aJJaHuil pa3HOro
YPOBHSI CJI05KHOCTH — 244,

Crtpoenne aroma. CTpoeHHE OJJIEKTPOHHBIX oOojouek aromoB TmepBbix 20 osaementoB [ICXD
Ilepponnueckuii 3aKOH M IEpUOJMYECKas cHUcTeMa XuMmHYeckux anemeHTtoB J[.MI. Menneneesa
Crpoenne  Mosekyid. XUMHYecKas  CBSI3b:  KOBaJIGHTHas  (HENoJisipHasi, IOJsApHAas), HOHHas,
MeTajuInyecKast.

BanenTtHocTh XUMHYECKHUX JJIEMEHTOB. Crenenp OKHCIIEHUS XUMHYECKHUX JJIEMEHTOB.
[IpocTseie u cioxHble BemecTBa. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEMHEHUM.

Homenknarypa HEOpraHM4eCcKux COCTMHEHUH.

Xumudeckass peakuusa. YCIOBUS U IPU3HAKM I[POTEKAHMS XHMMMUYECKUX peakiui. XUMHUYECKHE
ypaBHEHHUS. 3aKOH COXPaHEHMsI MacChl BELIECTB.

Knaccudukanus XUMHYECKUX peakluil MO pa3iIWyHbIM MpHU3HAKaM: KOJIMYECTBY M  COCTaBy
HUCXOIHBIX M TMOJYYEHHBIX BEIIECTB; HW3MEHEHUIO CTEIEHEH OKHUCIEHUS XHMHUYECKHUX DJIEMEHTOB,
MIOTJIOLICHUIO U BBIJCICHUIO SHEPTUU.

Brruucnenue MacCoBOM J10JIM XUMHAYECKOTO 3JIEMEHTA B BEILIECTBE.

ONEeKTPOIUTBl M HENIEKTpoJauThl. KaTMOHBI M aHMOHBIL.  DJIEKTPOJUTHYECKAss  JUCCOLMALUs
KHCIIOT, IIeJIoueH, coielt (CpeTHuX)

Peakunu noHHOro 0OMeHa M yCJIOBUS WX OCYILECTBICHHUS.

XYMHYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

XUMHUYECKUE CBOWCTBA OCHOBAHUM U KUCIIOT.

XHUMHYECKHE CBOMCTBA aM(OTEPHBIX THIPOKCHIOB.

XUMHYeCcKHe CBOMCTBA COJIeH (CpeIHUX)

XHUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB HEMETAJIIIOB: FAJION€HOB, KUCIOPOAA, CEPBI.

XYMMUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB HEMETAJIOB: a3oTa, Qocdopa, yriaepoaa, KpeMHUs
Uuctele BemiectBa U cMmecu. [lpaBuia Oe3omacHON paboOThl B IIKOJIBHOW Naboparopuu. YemnoBek B
MHUpE BELIECTB.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu. Oxucnurens " BOCCTaHOBUTEIIb.
Bpluucnenne  MaccoBoil  JOMM pacTBOPEHHOrO  BelleCTBA B pacTBOpe.  BbrumcieHuss  mo
XMMHUYECKOMY ypaBHeHH0. (Ne 21)



PacuérHpie 3amaynM:  BBIYMCICHHE  MacCOBOM  JONM  XHMHYECKOrO  DJIEMEHTa B  BEIIECTBE,
BBIYHCIICHUS TI0 XUMHYECKOMY YPAaBHEHHIO C MCIIOJIb30BAHUEM MACCOBOIl JIOJHM PacTBOPEHHOTO BEIECTBA
B pactBope. (Nel5, 21)

B3auMoCBs3p  pa3NUuYHBIX ~ KIACCOB  HEOPraHMYECKMX  BEHIECTB. Peaknuu  HOHHOTO  OOMEHa.
XHUMHUECKHE CBOMCTBA MPOCTBIX BEHIECTB METAJUIOB: IIEJIOYHBIX, IIEJIOYHO3EMENbHBIX, MAarHus M

ux COCTUHCHUH, )Kelesa " €ero COCJIMHEHHH, AIIFOMUHMUS, ero COCIMHCHUH.
OmnpenerneHne XapakTepa CpeAbl pPacTBOPOB  KHCIOT W IIEJOYed C TIOMOINBIO HWHIAMKATOPOB.
KauecTBeHHble peakumu Ha aHumoHbl B pactBope (CI, Br, I, S¥, SOs*, S04, NOs, POs*, COs3%,
Si0s%)

KauecTBeHHble peaknuu Ha KatuoHel B pactBope (NHs*, Na*, K*, Ca?*, Mg?, Fe®, Fe¥, A,
CU2+, Zn2+)
[lomydyenue ra3000pa3HbIX  BemlecTB. KadecTBeHHbIE  peakIMUd Ha  ra3000pa3Hble  BEIIECTBA
(KucIopoa, BOAOPOI, YTIIICKUCITBINA Ta3, aMMHUAK )
[lepBoHayanbHble  cBeJeHHUA 00  OpPraHMYEeCKHUX  BEIIEeCTBAX: MPEACNbHBIX W HENpelesbHbBIX
yTIeBOIOpOAax (MeTaHe, dTaHe, STUJICHE, alleTUIICHE)
[lepBoHayanbHble  CcBefeHWST 00  OpPraHWYECKHMX  BEHIECTBAaX: cnupTax (METaHOJe, JTAHOJE,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAX (MypPaBbHHOM, YKCYCHOM, CTEAPHUHOBOM ).
buonoruvecku BaKHbIE BEIIECTBA: OCIKH, KUPBI, YTIICBOIBL.

Pazmen Brimodaer paboTy MO TPEHHPOBOUHBIM 3aJaHUSIM U  OMPEICICHUS TOTOBHOCTH
IIKOJIbHUKOB K 3K3aMEHY [0 TOMY WJIM MHOMY pa3liely C IMOCIEIYIOIIUM aHaJlu30M U METOAMYECKUMHU
PEKOMEH 1Al USIMHU.

Pa3nen 3. TecTroBblil npakTUKYM. — 4 4
Bxitrouaer HerocpeACTBEHHO TECTUPOBaHKE U paboTy ¢ O1aHKaMu OTBETOB.

Pa3zneu 4. BoinosiHeHne NPOEKTHO-HCC/IE0BATEIBLCKUX PadoT. — 34
Paznen  Bkmouaer paGoTy  oOydyaromMxcsi 1O  BBIOpaHHBIM TeMaM  IPOEKTa 0  XHUMHUH,

KOHCYJIbTalUU YUUTCIIA.

TemaTn4yeckoe NJIAHNPOBAHHE BHEYPOYHOH 1eATEILHOCTH

Ne
u/n Ha3Banue Tembl KosmnuecTBo yacos
1 Bxoanoii cpe3 KM 2023 r. 2
2. Pasnen 1. Ocobennoctu OI'D mo xumuu B 2023 1. 1
3. | Pazmen 2. «Mup Xumum» 24
4 Pasnen 3. TecToBbIi IPAKTUKYM 4
5 Paznen 4. BrinonHeHre TPOEKTHO-UCCIIEI0BATENbCKUX paboT 3
HTtoro 34
KanengapHo-TteMaTu4yeckoe IJIaHMPOBaHUE
Ne Jata nposenenus mo | Jlata nmpoBeneHus

HazBanue temsbl / 3aganus
/o IJIaHy 1o Gakry

1. Bxonnoii cpez KM 2023 r.
2. Bxonnoii cpe3 KM 2023 r.
Pasngen 1. Oco6ennoctu OI'D mo xumum B 2021r. (1 yac)
3. Ocobennoctu OID mo xummm B 2023 1.
KOAU(UKATOP JJIEMEHTOB COJCpPXaHHS, CIEHU(pUKAIUSL
KMMos OI'D no xumuu, nemonctpaunonasii KUM 2023 r.,
nHpopMamoHHble pecypcsl OI'D

Pa3nea 2. «Mup xumun» (24 yaca)




Crpoenne atoma. CTpoeHHE JIEKTPOHHBIX 000JI0UEK aTOMOB
nepBeix 20 snemenTtoB [ICXD. Ilepmomnuecknii 3aKOH H
NepuoJinyeckass cucTteMa XuMHUYeckux d3yemeHTtoB J[.U.
MenneneeBa

CTpOCHI/Ie MOJICKYJI. XuMmudecKkas CBS3b. KOBaJICHTHAS
(HCHOJ’IHpHa}l, HOJ'ISIpHaﬂ), HOHHas, METAJLIIMYCCKasd.
BajeHTHOCTh XMMUYECKUX 3JeMeHTOB. CTENeHb OKHCIICHMS
XUMHUYCCKHX DJICMCHTOB

[Ipocteie m choxHble BemecTBa. (OCHOBHBIE KJIAcCHI
HEOpPraHUYEeCKHUX COCJMHEHHU . Homenknatypa
HEOPraHWYECKUX COCTUHEHUN.

XuMmuueckas peakius. YCIOBHS W INPHU3HAKU TNPOTEKAHUSA
XUMUYECKUX peakiuii. XUMHUYECKHe YpaBHEHHS. 3aKOH
COXpaHEHUs MacChl BEILIECTB.

Knaccupukanms XUMHYECKAX pEaKIUi IO Pa3IHYHbIM
MPU3HAKAM: KOJIMYECTBY U COCTaBY HCXOJHBIX U NOJyYECHHBIX
BEIIIECTB; M3MECHEHUIO CTEIEHEH OKHUCICHUS XHMHUYECKHX
3JIEMEHTOB, MMOTJOUICHUIO U BBIICIECHUIO SJHEPTHH.

Berunciierne MaccoBOi JOJM XUMHYECKOTO JJICMCHTa B
BCIICCTBC

3J'ICKTpOJ'II/ITBI U  HEDJICKTPOJIUTEL. KaTI/IOHI)I U AaHHOHBI.
ONEKTPOTUTHYECKAST TUCCOITHAITUS KUCIIOT, IIeJIoUeH, coei
(cpemHUX)

Peakrun moHHOTO 0OMEHA W YCIIOBHUS WX OCYIICCTBIICHUS.

10.

XUMUYECKHE CBOMCTBA OKCHIOOB: OCHOBHBIX, aM(I)OTepHLIX,
KHUCJIOTHBIX.

11.

XUMHUYECKUE CBOICTBA OCHOBAHUU U KUCJIIOT.

12.

XHUMHUYECKHE CBOMCTBA aM()OTEPHBIX THAPOKCUIOB.

13.

XUMHYECKHe CBOWCTBa cojedl (cpemnux). B3amMmocBs3b
pa3INYHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB. Peakinuu
HOHHOTO oOMeHa. (Ne22)

14.

XUMUYCCKUE CBOMCTBA OpOCThIX BCHICCTB HCEMCTAJUIOB!:
raJJor¢HOB, KUCJIOPOJa, CCPhI

15.

XUMHUYECKHE CBOMCTBAa MIPOCTHIX BEILIECTB HEMETAJUIOB:
raJloreHoB, KUCIIOPO/Jia, CEPhI

16.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJJIOB: a30Ta,
dbocdopa, yriaepona, KpeMHUS

17.

XUMUYECKUE CBOMCTBA MPOCTHIX BEIICCTB HEMETANJIOB: a30T4,
dhocdopa, yriaepona, KpeMHUS

18.

Yucrele BenmiecTBa 1 cMecH. [IpaBuia 6e3onacHol paOoThl B
MIKOJIBHOU J1abopaTopuu. UelloBeK B MUpE BEIIECTB.

19.

OKHUCITUTETHHO-BOCCTAHOBUTENbHBIE peakini. OKUCINUTENh H
BoccTaHoBUTEND. (NeNe 14, 20)

20.

Bbruuciienne MaccoBoW JONMM pacTBOPEHHOTO BelIECTBA B
pactBope. BeIuKciieH s 10 XUMHYECKOMY YpaBHEHHIO. (Ne21)

21.

PacuérHple  3agauM:  BBIUMCIEHME  MAacCOBOW  JI0JU
XHMHUYECKOTO JJIEMEHTa B BEIIECTBE, BBIYUCICHUS 10
XHMHYECKOMY YPABHEHHIO C HCIIOIb30BaHHEM MAaCCOBOH J0JH
pacTBOpEHHOTrO BerecTBa B pactBope. (NelNe 15, 21)

22.

XuMHuYecKue CBOMCTBA MPOCTBIX BELIECTB  METAILIOB:
IIEI0YHBIX, IEI0YHO3EMEIBHEIX, MAarHUS U UX COCIMHECHUH,
JKeJie3a M ero COeAMHEHUM, aJIIOMUHNS, €0 COSMHECHU.

23.

Omnpenenenue xapakrepa Cpelpl pPacTBOPOB KHCIOT U
NIeNoYel C MOMOIIBIO HHHKATOPOB.

KadectBennsle peaknnu Ha aHHOHBI B pactBope (Cl, Br, I,
§?, S05%, SO4*, NOg', POs*, CO3*,Si05%)




KagecTBennnie peaknnu Ha KaTnoHsI B pactBope (NH4*, Na,
K*, Ca?*, Mg%, Fe?*, Fe**, AI**, Cu®*, Zn?)

24. | onyyenue ra3000pa3HbIX BeliecTB. KauecTBEHHBIE peakiuu
HAa  razooOpasHble  BemiecTBa  (KUCJIOPON,  BOJOPOJ,
YTICKUCIBINA ra3, aMMHaK)

25. [leproHavanbHbIe CBEJcHHUS 00 OPraHUYECKHX BEHICCTBAX:
MpeeNbHBIX W HEeMNpeJeNbHBIX YIIIEBONOpOAax (MeTaHe,
dTaHe,dTHIICHE, allCTHIICHE)

26. | IlepBoHauanabHBIC CBEIACHHUS 00 OPraHHYECKHUX BEIIECTBAX:
cnupTax (MeTaHoJe, 9TaHONEe, TIIMIEPUHE), KapOOHOBBIX
KrcioTax (MypaBbUHOMW, YKCYCHOH, CTEAPHHOBON).

27. | buonornuecky BayKHbIE BELIECTBA: OCJIKU, JKUPBI, YTIICBOABL.

Pasnen 3. TecToBblii npakTuKyM. (4 yaca)

28. | JlmarHoctuueckas padora

29. | JlmarHocTHieckas pabora

30. | JmarHoctuueckas padoTta

31. | dmarHoctuyeckas paboTa

Pasnen 4. BoinosiHeHNe NPOEKTHO-UCCIEA0BATENbCKUX PadoT (3 yaca)

32. | Pabora oOyuarommxcs 1O BBIOpAaHHBIM TEeMaM IIPOEKTa,
KOHCYJIbTAIIMU YIUTES.

33. | Pabora oOyuatomuxcss 1O BBIOpaHHBIM TeMaM IIPOEKTa,
KOHCYJIbTAllUU YUHUTEIs.

34. | Pabora oOyuvatommxcsi MO BBIOpaHHBIM TeMaM MPOEKTa,

KOHCYJIbTAlIN YUUTCIIA.

BrexitaccHas padora o xumun/ Coct. M.I'. Tomeadensa.- M.: [Ipoceemenue 1976.
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[Ipocsemnienue 1995.
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A.X. T'ycakos, A.A. JIazapeHko. YUUTeI0 XUMHUH 0 BHEKIIaccHOM padore — M.: [Ipocsemenue 1978.
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Bockpecenckuii I1.11., Heiimapk A.M. OcHoBBI XuMudeckoro ananusa.- M.: IIpocsemenne, 1972.

[Ipoceemenne 1976.
banaes N.U. Jomaminuii skciepuMeHT no xuMu. - M.: [Ipocsemienue 1977.
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[IporpammHuo-MeTorueckue Marepuanbl. Xumus 8-11 kmaccel. — M. [Ipoda 2001.
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Xomuenko ['.II., CeBactesinoBa K.M. Ilpaktuueckue pabOTBl MO HEOPraHUYECKOW XHUMHUHU. —M.:

http://www.himonline.ru/?_openstat=2GlyZWNOLnIhbmRIeC5ydTs2NDUzMDY 30zE1Nzk40O
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