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IHosicHuTELHASA 3AIHCKA

OO6meobpasoBarepHas 00Iepa3BUBAIONIAs TIPOTpaMMa TOTIOJHUTENBHOTO 00pasoBanus Aerein « Mup
XUMHWY» €CTECTBEHHOHAYYHOH HaIpaBJIEHHOCTH.

YpoBeHb 0cBOeHHS - 0A30BBI.

O0bem nporpammbl: 34 yaca, Harpy3Ka Ha Tpymnmny 1 yac B Heziesnto.

Cpok ocBoenusi: 1 ron obyuenus (34 Henenn).

Anapecart nporpammbl: obydaromuecs: 14-15 ner.

IIporpamma paspaborana pansi OOydYaIOIIMXCS CPEAHErO ILIKOJBHOrO Bo3pacta. [ pymrel
00y4arImuxcst MOTYT ObITh PA3HOBO3PACTHBIE.

JlaHHas mporpaMma sIBJISIETCSI COCTABHOHN YacThIO KOMIUIEKTa MPOTrpaMM KypPCOB MO BBIOOPY LIS
MOJTOTOBKH K OJIMMITHANIAM IO XUMHH, MPEIHA3HAYEHHOTO KaK ISl YYEHUKOB Oa30BBIX INKOJ, TaK U
IIKOJIPHUKOB, M3YYAOLINX XUMHUIO Ha MOBBILIEHHOM HJIH YIITyOJIEHHOM ypPOBHE.

B nenom crpykrypa mporpaMMbl mMapajuieNibHA CTPYKType IIKOJBHOTO Kypca XHMHH, - C
HEKOTOPBIM HEOOXOIMMBIM «OMEPEKEHNEM», BBI3BAHHBIM CIIEHU(PHUKON ONMMITHAN, - HO He AyOnmupyer
ero. ITOCKONbKY B XHMHUECKHX OJIMMIIHANAX YYAaCTBYIOT, KaK IPABHJIO, IIKOJBHUKH, MPOSIBIISIOIINE
CepBbE3HBI HHTEPEC K MPEIMETY.

AKTYaJbHOCTh JaHHOW NMPOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO OHA HampaBJieHa Ha yriayOJeHHOE
u3y4ueHHst oOIiel W HEOPraHMYeCKOW XUMHH. 3HAHUS MO MPOTrpaMMe BBIXOIAT 32 PAMKH IIKOJBHOTO
yueOHHKa.

JlaHHas mporpaMma TMPENOCTaBsieT OOyHarOIIMMCS BO3MOXKHOCTH TPOBOAMTH XHMHUYECKHE
SKCMEPUMEHTBl U Pa3IMYHbIE HCCIENOBaHUA. Takke mporpaMMa AaeT BO3MOXKHOCTb OOy4arOIMMCS
MOJIYYHUTh AOTIOJHUTEIBHbIC 3HAHUS MPH MOAroToBKe K OI'D, onuMnuanam rno XUMHU.

Hoeu3noit nanHON mporpamMel SIBISIETCS TO, YTO B OCHOBE JICJKUT CHCTEMHO-IESITEIbHOCTHBIN

MOJIXOM, KOTOPBIH CO3/1a€T OCHOBY UISI CAMOCTOSITENIEHOTO YCIIEIIHOTO YCBOSHHS O0YUAOIIMMUCS HOBBIX
3HAHUH, yYMEHWA, KOMIIETEHIIMH, BHUIOB M CIIOCOOOB MAEATEIBPHOCTH W O0ECIeYnBAET COOTBETCTBHE
OEATEIbHOCTH OOYYarOUINXCsl WX BO3PacCTy W HHAMBHIAYAJIbHBIM OCOOEHHOCTSM. JMOLMOHAIBHOE
NepeKUBaHue IMpoliecca OTKPBITUS SIBJISIETCS OCHOBOM MOTHMBALIMM K 3HAHUSM, CTUMYJSITOPOM CaMOM
YMCTBEHHOH [A€ATEeIbHOCTH B  JOCTH)KEHHUH LieJed JIMYHOCTHOTO, COLMAlbHOIO U I03HABATEIbHOIO
pa3BHUTHS OOYHAIOLITUXCS.

3aHATUA TPOBOASTCS HHANBUAYATbHBIE U TPYMIIOBBIE.

I]ens porpaMmsr:

- TOArOTOBKA M TMOJJEpPXKKa BBIIYCKHUKOB 9 Kjacca LIKOJbIL, MOMOIIb B IPEOAOJEHUU
KOTHUTHUBHBIX, TMYHOCTHBIX U MPOLIECCYAIbHBIX TPYAHOCTEH B EPUOJ MOJATOTOBKH K SK3aMEHY .

3aoauu nporpamMMBbl TOTIOTHUTENBHOTO 0OPa30BaHUs 110 XUMHUH:

OCBOEHHE BAKHEHITMX 3HAHUH OO0 OCHOBHBIX MOHITUSAX M 3aKOHAX XUMHH, XHUMHYECKOU
CHUMBOJIHKE;

OBJIAZICHNE YMEHUSIMU HaOMIOIaTh XUMUYECKUE SIBJICHUS, IPOBOAUTD XUMHUYECKHI SKCIIEPUMEHT,

MPOBOIUTH PACUETHl HA OCHOBE XUMUYECKUX (DOPMYJT BEIIECTB M YPABHEHUN XUMHUECKUX PEAKLIN;



pr,Z[HOCTeI‘/’I B IICpUOa MOATIOTOBKHU K JK3aMCHY.

3adayu TporpaMMbl JIONOJHUTENBHOTO OOpa30BaHUS MO XUMUU:

OCBOCHHE BaKHCHUIIMX 3HAHMH 00 OCHOBHBIX IOHATHAX M 3aKOHAX XHWMUH,
XUMHYECKOM CHUMBOJINKE;

OBJIQJICHUC YMEHHUSIMHU HAOJI0/1aTh XUMHYECKHE SBJICHHS, TIPOBOIUTH XUMUYECKHUI
AKCIIEPUMEHT, MPOBOJUTh PACUYEThl HA OCHOBE XMMHUYECKUX (HOPMYII BEIIECTB U YpPaBHEHHUI

XUMHNYCCKHUX peaKHHﬁ;



pa3BUTHE TIO3HABATENIbHBIX HHTEPECOB M MHTEIUIEKTYyaJbHBIX CIHOCOOHOCTEH B mpouecce
MPOBENCHUS] XUMHUYECKOTO 3KCIIEPHMEHTa, CAMOCTOSTENIbHOIO MPHOOPETEHUsT 3HAHUN B COOTBETCTBUU C
BO3HUKAIOIIMMH JKU3HEHHBIMH MOTPEOHOCTSMY,

BOCIIUTAHHE OTHOIIEHUS K XUMHH Kak K OZHOMY U3 (YHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTeCTBO3HAHMA M 3JIEMEHTY OOIIeuesOBeYeCKOH KYyJbTYpbl, MPHUMEHEHHE TOJYYEeHHBIX 3HAHUH H

YMeHI/Iﬁ JJIA UCITOJIB30BaHUs B HeCTaHI[apTHOfI CUTyaluu.

ILnannpyemMslie pe3y/bTaThbl

Ha zanstusax 1o nporpamme ((MI/Ip XUMUN» o6yqa}0mnecsl JOIIOJIHAT CBOU 3HAaHHUA IO XHMHH,
MOBBLICAT CBOIl YPOBEHDb TeOpeTquCKOﬁ u BKCHepHMeHTaHbHOﬁ IIOATOTOBKMH. 3aHaTus IMMPU3BAHbI
HpO6y,[[I/ITb Y ydalmuxcss UHTEPEC K XUMHUYECKO HayKH, CTUMYJIUPOBATH naaneI‘/'ILuee HU3Yy4YCHHUE XUMUU.
XuMudeckue 3HaHWs, CHOPMHUPOBAHHBIE HA BHEYPOUHBIX 3aHSATHSX, MOMOTYT OOy4aroIUMCs B
MOATOTOBKE K 3K3aMCHY IO XUMHU U B HaHbHefILHeM OCO3HAaHHO BbI6paTb HaIrpaBJICHUEC HpO(I)I/IJ'IbHOFO
olOyueHusl.

IIpeaMeTHBIMH pe3yJabTATAMH OCBOEHHUsI IPOTPAMMBI SIBJIIFOTCS:

- B TIO3HABATENBHON c(epe: OMUCHIBATH NEMOHCTPALMOHHBIE U CAMOCTOSITENIbHO NMPOBEACHHBIC
SKCIIEPUMEHTDBI, UCIOJIB3YS HJIA 3TOr0O pYCCKI/Iﬁ A3BIK U A3BIK XHUMUU, Ha6.]'II-OI[aTb ACMOHCTPUPYEMBIC U
CaMOCTOATECIIBHO MPOBOAUMBIC OIIBITBI, XUMHUYCCKUEC PCAKIUN, ITPOTCKAOIIHUE B MIPHUPOAEC U B 6bITy;

- B [IGHHOCTHO-OPHEHTALMOHHOMN cpepe: CTPOUTH CBOE TIOBEICHNE B COOTBETCTBUH C MPHHIUIIAMU
Oepe’KHOTO OTHOIIEHUS K MPUPOIE,

- B TPYZIOBOH cdepe: MIaHUPOBATh U OCYLIECTBIISATh CAMOCTOATEIBHYIO pabOTy MO MOBTOPEHHIO U
OCBOCHHIO TeOpeTH‘{eCKOfI HaCTH, MJIAHUPOBATh U MMPOBOAUTH XUMHUYECKUH SKCIIEPUMEHT, UCIIOJIB30BATH
BEILICCTBA B COOTBETCTBUU C UX NPECAHAZHAUCHUEM U CBOfICTBaMPI;

- B chepe 0OE30MacHOCTH JKU3HENEATENIbHOCTH: OKa3bIBaTh IMEPBYIO IMOMOINb MPU OTPABJICHUSX,
O’KOTax U IPYTUX TPABMAX, CBS3aHHBIX C BEIIECTBAMH H JJA0OPATOPHBIM OOOPYAOBAHUEM.

JIAYHOCTHBIMH Pe3yabTaTaAMMU SABJIAIOTCS!

- B IIEHHOCTHO-OPHUEHTAIMOHHON chepe — UyBCTBO FOPJOCTH 32 POCCUNCKYIO HAYKY, OTHOLICHHE K
TPYAY, LeJIeyCTPEMIIEHHOCTD, CAMOKOHTPOJIb U CAMOOLICHKA,

- B TPyIOBOH c(epe — TOTOBHOCTb K OCO3HAHHOMY BBbIOOpY nanpHeimell oOpasoBaTenbHON
TPaeKTOpHH,;

- B TIO3HABATENbHOW cepe: MOTHBALMS YYEHHUs, YMEHHE YIPABISTh CBOCH IO3HABATENbHOU
NEeSITeIbHOCTH.

MeTanpeaAMeTHBIMH Pe3YJbTATAMH SIBJIIIOTCS !

- BIIAJICHHE YHHBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMH EATENbHOCTH: HAOIOICHUE,

HU3MEPCHUE, SKCTICPUMCHT, yqe6Hoe HUCCJICAOBAHUC,



- B [I03HABATENbHOH cdepe: MOTUBALIUS YUCHHSI, YMEHUE YIIPABISATh CBOEH

MO03HABATEIHLHOM JEATENHHOCTH.
MeTanpeAMeTHBIMHU Pe3yJbTATAMHU SIBISIOTCS:

- BJIaAICHUC YHUBCPCAJIbHBIMHU CCTCCTBCHHO-HAYYHBIMUA crocodoamu ACATCIIbHOCTH .

Ha0II0/IeHNEe, U3BMEPEHHE, SKCIIEPUMEHT, YUeOHOE HCCIICI0BAHMUE;



- YMEHHE TeHEPUPOBATh HIEH, ONPENeNATh CPEACTBA, HEOOXOAMMBIE [T UX PeaM3alny;

- YMEHHE OTpEeneNATh LN U 3aJadd AEATENbHOCTH, BbIOMPATh CPENCTBA peaM3allui LETH U
MIPUMEHATh UX Ha MPAKTUKE,

- HCTIOJIB30BATh PA3JINYHbIE NCTOYHUKH IS TIOJTyYEHHUs] XUMHUYECKOH HH(pOPMALIUH.

[Iporpamma AOMOTHUTEIHHOTO 0OPA30BaHUS 10 XUMUU « MHUpP XUMHUI» PACCUNTAHA HA YUALIHXCS

9 knaccos (34 yaca).

CoaeprxaHue nporpamMmaol.
JlonoHUTEIbLHOr0 00pa3oBaHus Mo XuMuu «Mup xumun»

IIporpamma 3aHATHI COCTOUT U3 YETBIPEX PA3AENIOB!

1. Ocobernnoctu OI'D 1o XUMHUH.

2. IToBTOpEeHHUE U yriyONeHHne TEOPETUISCKOr0 MaTepHaa, METOIMKA PEIIeHHs 3aJaHIi Pa3HOTO
YPOBH$I CJIO’KHOCTH.

3. TecTOBBI MPAKTUKYM.

4. BBIOJHEHNE TPOEKTHO-UCCIIENOBATENLCKUX PAbOT.

OcHoBHOe conep:kaHue
Pa3zpen 1. Ocob6ennoctu OI'I mo xumum B 2023r. — 14
— Koau(UKaTOP SJIEMEHTOB CONEPIKAHHUS
— cnerudukaus Kumos OI'D mo xumun
— uHpopMaImoHHbIe pecypcsl OI'D

Paspen 2. «Mup XuMuM» — TEOPETUYECKMH MaTepHal IO HEOPraHWYeCKOW XHMHU U
MEePBOHAYAJIBHBIM TPEACTABICHUSM [0 OPraHUYEeCKON XMMHH, METOJMKA PEUIeHUs 3aJaHull Pa3sHoro
YPOBHS CJIOKHOCTH — 244.

Crpoenne atoma. CTpoeHHE 3JIEKTPOHHBIX 000I04eK aTOMOB MepBbix 20 snementos [ICXD

Ilepuonuyeckuii 3aKOH U NEPUOANYECKAs] CUCTEMA XUMHUYeCKuX 31emMeHToB /.M. Menneneena

Crtpoenne wmonekyn. XuMHYecKas CBs3b. KOBAJEHTHas (HEMOJSIPHAs, TMOJISIPHAs), HOHHAs,
METaJUTNYECKasl.

BaneHTHOCTBH XMMHUECKUX 3JIeMEHTOB. CTeNeHb OKUCIEHUS XUMUUECKHUX 3JIEMEHTOB.

IIpoctele u crnoxHble BemectBa. (OCHOBHbIE KJIAcChl HEOPraHMYECKUX  COENMHEHUH.
HomenknaTypa HEOpraHUYECKUX COCTUHEHUI.

XuMudeckass peakuus. YCJIOBHs U NPU3HAKU MPOTEKAHUS XMMHUYECKUX peakuuil. XUMHUYECKHE
ypaBHEHUsI. 3aKOH COXpaHEHHs] MacChl BEILECTB.

Knaccupukanmss XUMHYECKHX peakUUid MO Pa3nYHBIM NPU3HAKAM: KOJUYECTBY U COCTaBY
UCXOJAHBIX M IMOJYYEHHBIX BELIECTB, U3MCHEHHUIO CTENEeHEH OKHUCIEHUs XHMHUYECKUX 3JIEMEHTOB,
MOTJIOIIEHUIO U BBIACICHHUIO SHEPTHUH.

Brraucnenne MaccoBON AOJIM XMMUYECKOTO 3JIEMEHTA B BEIIECTBE.

ONEeKTPOJNUTEl U HEANEeKTpoNuThl. KaTHOHBI M aHMOHBL DJEKTPOJMTHYECKas AUCCOLUALUs
KUCJIOT, LIeJIoueH, cojiel (CpeHIX)

Peakunn mOHHOTO OOMEHa U YCJIOBHS UX OCYIIECTBIICHHUSI.

XUMUYECKHE CBOHCTBA OKCHIOB. OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XHUMHYECKHE CBOMCTBA OCHOBAHUN U KUCJIOT.

XUMHUYECKHE CBOMCTBA aM()OTEPHBIX THAPOKCHIIOB.

XUMHUUECKHE CBOHCTBA COJEH (CpeaHUX)

XHUMHYECKHE CBOMCTBA NMPOCTHIX BELIECTB HEMETAJIOB: FAJION€HOB, KUCIOPOAA, CEPBL

XUMHUYECKHE CBOHCTBA MPOCTHIX BEIECTB HEMETAJUIOB: a30Ta, Gocdopa, yriepoaa, KpeMHUs



XHUMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(POTEPHBIX,

KHUCJIOTHBIX. XUMHUYECKHE CBOMCTBA OCHOBAHMM M KHUCJIOT.

XUMHYECKHE CBOMCTBA aM(pOTEPHBIX THAPOKCHUIOB.

XUMHUYECKHUE CBOMCTBa coJiel (CpemHHX)

XUMHYECKHE CBOMCTBA MTPOCTHIX BEMIECTB HEMETAIJIOB: TAJIOT€HOB, KUCJIOPOJA,
cepbl. XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJJIOB: a3oTta, docdopa,
yIJIEpOJia, KPEMHUS



Uucrele BemecTBa U cMecu. [IpaBuia 6e30macHo# paboThl B MIKOJBHOM abopatopun. Uenosek B
MUpE BEIIECTB.

OKHUCINUTENbHO-BOCCTAHOBHUTENbHBIE peakunu. OKUCIUTEIb U BOCCTAHOBUTED.

Beruncnenne MaccoBO  TOJMM  PacTBOPEHHOTO BELIECTBA B pacTBOpe. BbuucieHus 1o
XUMHYECKOMY ypaBHEHHIO. (Ne21)

PacuérHpie 3amaud: BBIYUCIEHHE MAacCOBOW IOJM XHMHYECKOTO »JJIEMEHTa B BELIECTBE,
BBIUHCJICHUS TI0 XUMUYECKOMY YPABHEHHUIO C HCIIOJIb30BAHHEM MAaCCOBO TOJM PACTBOPEHHOTO BEILIECTBA
B pactBope. (NelS5, 21)

B3anMocBs3b pa3IuYHBIX KJIACCOB HEOPTAaHUYECKUX BEIeCTB. Peakiinin HOHHOTO OOMEeHa.

XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB METAJUIOB. IEJOYHBIX, MIEJIOYHO3EMETBHBIX, MATHUS U
WX COCIMHEHUHN, JKeJie3a U €ro COSAUHEHUM, alFOMUHUSI, €r0 COSTMHEHUM.

Omnpenenenue xapakrepa Cpedbpl PAacTBOPOB KHUCIOT M INEJIOYEH C IOMOIUBI0 WHAMKATOPOB.
KauecTBeHHBIE peakiuy Ha annonsl B pacteope (CI, Br, I', S*, SO:%, SO4*, NO; ", PO, >, CO3

Si0; %)

KauecTBeHHbIe peakLuy Ha KaTHOHBI B pactsope (NHy *, Na', K, Ca*’, Mg%, Fe*', Fe'', A
Cu2+, Zn2+)

ITonyuenne ra3oo0pa3HbIX BelnecTB. KadecTBeHHbIE peakMM Ha Tra3000pa3Hble BeELIECTBA
(xucmopon, BOAOPOA, YIJIEKUCIBIH ra3, aMMHaK)

[TepBoHavanmbHBIe CBENEHUS OO0 OpPraHUYECKHX BEIIECTBAX. NPEICNbHBIX W HEMpeneIbHbBIX
yrIeBOAOPOIax (METaHe, 3TaHe, STHIIEHE, alleTUIICHE)

IlepBoHavanbHble CBeNeHMs OO OPraHMYECKHX BEINECTBAX: CHHPTAax (METaHOJe, STAaHOJE,
TITULEpUHE), KApOOHOBBIX KUCIOTAX (MYpaswuHoll, yKCYCHON, CTEAPHHOBON).

buosnornueckn BayKHbIE BEECTBA: OEIKH, KUPBI, YTIIEBOIBI.

Pazmen Brimowaer paboTy NO TPEHUPOBOUHBIM 33[aHUSIM [UISI ONPEAETICHUS T'OTOBHOCTH
IIKOJIPHUKOB K 3K3aMEHY 110 TOMY HJIM MHOMY pasfeny C MOCJIEIYIOINM aHAJTHN30M M METOIUYECKUMHU
PEKOMEHAALIUSIMU.
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Pasznen 3. TecToBbIH NPAKTHKYM. — 4 4
BxutrouaeT HEMOCPENCTBEHHO TECTUPOBAHNE U PadOTy ¢ GIaHKaMU OTBETOB.

Pa3nen 4. Boino/siHeHHe MPOEKTHO-HCCIe10BATeIbCKHX PadoT. — 34

Paznen Brmowaer paboTy oOydaromuxcss MO BLIOPAHHBIM TeMaM TIPOEKTAa MO XHMHH,
KOHCYJIbTAllUU YUUTECIIA.

TemaTHUeCKOE MIAHHPOBAHUE

Ne | Tema Bcero | ITnanupyemsie pesyasratsl (YY)

/o 4acoB

1 BBogHble 3aHsATHA 2
Pasmen 1. Ocobennocru | 1 3naer ocobennoctn OI'D 2023r, xomuduKaTop 3JEMEHTOB
OI'D no xumuu B 2023r. comepxanms, cnerupurkauus Kumo OI'D mno xumumy,

uHpopmMamoHHbIe pecypcel OI'D;
HAay4YHUTCA UCIIOJIB30BATh pa3JInvIHbIE UCTOYHUKU JJIA
MOJIYYEeHUST XUMUYECKOH nHpopMarim

Paznen 2. «Mup xumun» 24 Hayuutcs onpenensaTs Leau U 3a1a4u AesTEIbHOCTH,
BBIOMPATh CPENCTBA PeATM3alMU LETH M MPUMEHATh MX Ha
MIPAaKTHUKE,

pasnnyaTh BELIECTBA PA3HBIX KJIACCOB MPOCTBIX H
CJIOKHBIX BEIIECTB, ONPENENATh UX XMMUYECKHE CBONCTBA, B
TOM YHCJI€ U U3YUYEHHBIX OPraHUYECKUX BEILECTB,

pa3nuyaTh o Ka4eCTBEHHBIM peakuusIm
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MPEATIONKCHHBIC KATUOHBI U aHUOHBI,

ONHUChIBATh XUMHWYCCKUE PCAKINU, Ha6J'II'OI[aeMbIe B
Xoze JIE€MOHCTPALMOHHOTO u 71a00paTOpPHOTO
3KCIIEPUMEHTOB.

ACJIaTb BbBIBOABI H3 PE3YJIBTATOB HpOBeHéHHbIX
XUMHUYCCKUX SKCTICPUMCHTOB,

O6”b$ICH$[Tb FCHETUYCCKYIO CBA3b MEXKY BCIICCTBAMU
Pa3HbIX KJIaCCOB HEOPTAaHUYCCKUX BELICCTB,

CocraBnsiTe CXeMy OSJEKTpPOHHOro OamaHca K
OKUCITUTECIIBHO-BOCCTAHOBUTCIIbHBIM PC€AKIUAM, IMPABUIIBHO
paccTaBisaiTh KO3()(PUIMEHTHI HAa OCHOBE COCTABJIEHHOM
CXEMBI, OIPEACTIATE OKUCIIUTEIb U BOCCTAHOBUTECIIb,

pacCUUTBIBATDH MacCCOBBIC J0JIU XUMHWYCCKUX
3JIEMEHTOB B BEIIECTBAX;

MPOU3BOAUTDH BbIYUCJICHUA 10 XUMHUYICCKOMY
YPaBHEHHIO C  HUCIOJb30BAHMEM  MAacCOBOW  JOJIU
PacTBOPEHHOTO BEIECTBA B PACTBOPE.

3 Paznen 3. TecToBbIN IIpaBUNBHOCT  OLEHKHM CBOMX  BO3MOXHOCTEH  IpHU

MPAKTUKYM. BBITNIOJIHEHUU 3a/laHUH TeCTa;
yMeHue 0e301nO0YHO 3aMOTHATE OJIAaHKU.

4 Paznpen 4. Bremonnenue Hayuutcs onpenensaTs Leau U 3a1a4u AesTEIbHOCTH,
MIPOEKTHO- BBIOMpPATh CPENCTBA PeATM3aLMU LEIH U MPUMEHATh UX Ha
UCCIIEIOBATENLCKUX Pa0OT. MIPAKTHKE,

UCIOJIb30BaTh pA3JUYHbIE WCTOUYHUKU JJIs1  TOJNydEeHHs
XUMHYECKOH HH(pOpMaLnHy;

HAy4UTbCSl  aJleKBaTHO  HCIIOJIb30BaTh  pEYEBbIE
CpeAcTBa [IJIsl pelIeHMs] Pa3JUYHbIX KOMMYHUKaTHBHBIX
3a1ad,;

(opMupoBaHHEe BBIPAKEHHOH YCTOHYMBOH y4eOHO-
MO3HABaTEIbHON MOTHBALIUU U UHTEpeca K YUEHMUIO;
TOTOBHOCTb K  OCO3HAHHOMY  BBIOOPY  JajbHEHIIeH
00pa3oBaTeNbHON TPAEKTOPHHL.

KanenpapHo-temaTnueckoe nNJIAHUPOBAHHE

Ne | Tema 3ansATUA Hata IIpumeudanus

n/n wiaH | GaxT

1-2 | Beognoe 3ansatue KM 2023t (2 yaca)

Pazgen 1. Ocobennoctu OI'D no xumuu B 2023r. (1 yac)

3 Ocobennoctu OI'D no xumuu B 2023T.

KOAU(pUKATOP 3NEMEHTOB copepskaHus, crenudukauns Kumos OI'D
no xumuy, nemoHcrpaunonHblii KM 2023r., wHpOpMannoHHbIE
pecypent OI'3;
Pa3nen 2. «Mup xumun» (24 yaca)
4 Crpoenne atoma. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX

20 snementoB IICXD. Ilepuoamueckuil 3aKOH M TNepUOAHUYECKas
cuctema xummuieckux snemeHToB J[. 1. Menneneena




Ocobennoctu OI'D mo xumuu B 2023r.

KOIU(MUKATOp  IJIEMEHTOB  COJAEpXKaHHUS,  Clenu(puKarums
Kumor OI'D nmo xumuu, nemouctpanuonusii KM 2023 r.,
nHpopMmarmoHHsie pecypchl OI'9;

Paznen 2. «Mup xumum» (24 4aca)

Crtpoenue atoma. CTpoeHHE 3JIEKTPOHHBIX O0O0JIOYEK ATOMOB IMEPBBIX
20 snementoB I[ICXD. Ilepuoandeckuii 3aK0H U
MEPUOINYECKAICUCTEMA XUMHYECKHUX d1eMeHToB JI.1.

MenaeneeBa



10

11

12
13

14-
15

16-
17
18

19

20

CrpoeHue Monekys. XuUMHUYECKass CBS3b: KOBAaJIEHTHAas
(HenomnspHas,

MOJIsIpHAs), MOHHAs, METaJUIMYecKas.
BanenTHOCTh XMMUYEeCKHX 3eMEeHTOB. CTeneHb
OKHCIICHUS XUMHUYCCKUX 3JICMCHTOB.

[Ipocteie U cioxHble BemecTBa. OCHOBHBIE KJIACCHI

HeopraHmyeckux coenuHeHuii. Homenknatypa
HEOPraHUYECKUX COCTUHCHUH.

Xumuyeckas peakius. Y CI0BUA U MPU3HAKU TPOTEKaAHUS
XUMUYECKUX peakiuid. XHUMHYECKHe ypaBHEHHs. 3aKOH
COXPAHEHHUS MaCChl BELIECTB.

Knaccudukamuss XUMUUECKUX PEAKIUA MO Pa3IuIHBIM
MpU3HAKaM: KOJWYECTBY M  COCTaBy MCXOJIHBIX u
MOJYYECHHBIX BENIECTB; HW3MEHEHUIO CTENEHEW OKHUCICHHS
XUMHYECKHUX DJIEMECHTOB,

MOTJIOIIEHUIO W BBIACICHUIO SHEPTUM.

BrruncinenueMaccoBoil OO  XUMHUYECKOTO

dJIEMEHTa B
BEIIECTRBE.

DJIEKTPOJIUTE U HEIJICKTPOJIUTHI. KaTHOHBI M aHUOHBI.

DJIEKTPOJIMTHYECKAST AUCCOUMAIMA KHUCIIOT, IIEJIOYEH, COJEH

(cpenuux)
Peakmun MOHHOTO  OOMEHa W  YCJIOBHS WX
OCYIIIECTBIICHHUS.

XUMHYECKHE CBOMCTBA OKCHIIOB: OCHOBHBIX,
aM(OTepHBIX, KUCIIOTHBIX.
XUMHAYECKHE CBOICTBA OCHOBAHUII M KHUCJIOT.

XUMHYECKHUE CBOWCTBA aM(OTEPHBIX TUIPOKCUJIOB.
XUMHUYECKHE CBOMCTBA coOjiel (CpemHHUXx).
B3anMOCBsI3b pa3IMuHbIX KJIACCOB
HEOPraHWYECKUX BEIIECTB. Peakiuu MOHHOTO
oOMeHa. (Ne22)
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
HEMETAJUJIOB: TAJIOT€HOB, KUCJIOPOAa,
CepBhl.

XUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB HEMETAIJIOB:
aszora,pocdopa, yriepoaa, KpeMHUS

YucTeie BemiecTBa U cMecu. [IpaBuiia 6e3omacHom
paboThl BIIKOJIBHOW Jaboparopuu. YelloBEK B MHpE BEILECTB.

OKHCITUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.
Oxucnurenb nBocctaHoButenb. (Neld, 20)

Brrunciaenue MaccoBOM 10U paCTBOPEHHOTO BELIECTBA
BpacTBOpe. BhIYKCIEHUS IO XMMHUYECKOMY YPaBHEHUIO.

(Ne21)



Ctpoenne Monekya. XuMHUYECKasi CBA3b. KOBAJECHTHAsH (HETIOJspHAs,
NIOJISIPHAS ), NOHHAS, METAJTTHYECKas.

BanentHocTh  XuMuueckux 3neMeHTOB. CTeneHb  OKHCICHHS
XUMHYECKHIX 3JIEMEHTOB.

Ilpocteie u cnoxHble BemecTBa. (OCHOBHBIE  KJIACCHI
HEOPraHU4YeCKHX coeauHeHud. HoMeHkmaTypa HeopraHM4ecKux
COEIUHEeHUI.

XuMmudeckass peakuusi. YCJIOBUSL U TNPU3HAKUA NPOTEKAHUS
XUMHUYECKHX peakiuil. XuMHueckue ypaBHEeHUs. 3aKOH COXpaHEHUs
MAacCChl BELIECTB.

Knaccupukanmss XUMHUYECKMX pEaKUUi M0  Pas3IHuHbIM
MPU3HAKAM. KOJUYECTBY U COCTaBy MCXOAHBIX W TMOJYYE€HHBIX
BELIECTB, U3MEHEHUIO CTENECHEN OKUCIICHUS] XUMUYECKUX 3JIEMEHTOB,
MOTJIOILIEHUIO U BBIACJICHHUIO SHEPTHUH.

Beruncienie MaccOBOM [0OJUM XUMHUYECKOrO JJIEMEHTA B
BEIIECTBE.

DNEKTPOJUTB W HE3JEKTPONHuThl. KaTHOHBI U  aHMOHBL
DJNEKTPOUTHYECKAs AUCCOLMALMS  KHUCJIOT, INeJoYel, coJei
(cpenHux)

Peakmin HOHHOTO OOMEHA U YCIIOBUSI HX OCYIIECTBICHHUS,

10

XUMHUYECKHE CBOMCTBA OKCHIOB. OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX.

11

XUMHUYeCcKre CBOMCTBA OCHOBAHUI 1 KHUCJIOT.

12

XUMHUYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIIOB.

13

XuMu4eckue CBOWCTBa cojeit (cpemHmx). Bsaumocssisb
Pa3INYHBbIX KJIACCOB HEOPraHWYEeCKUX BellecTB. Peaknnu HOHHOTO
obmeHa. (Ne22)

14-
15

XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAJIOB:
rajoreHoB, KUCJIOPOaa, CEPHI.

16-
17

XUMHUYECKHE CBOMCTBA NPOCTHIX BELIECTB HEMETAJJIOB: a30Ta,
docdopa, yriepona, KpeMHHS

18

Uucreie BemiectBa u cMecH. Ilpasuna 6e3onacHoit paboTel B
HIKOJIbHOH Tabopatopun. YenoBek B MUpE BEIIECTB.

19

OKHUCIUTEBbHO-BOCCTAHOBUTEIIbHbBIE peakuuun. Oxucaurenb 1
BOoccTaHOBHTEND. (Nel4, 20)

20

Brrunciaenve maccoBOM A0JU PaCTBOPEHHOIO BEIIECTBA B
pacTBope. Brramncnenust mo XuMuaeckomy ypaBHeHuUo. (Ne21)

21

Pacuérable  3amaul:  BBIUMCJIEHHE  MAacCOBOH  JIOJH
XUMHUYCCKOI'0 3JICMEHTA B BCLICCTBE, BBIYUCICHUA IO XUMHUYCCKOMY
YPaBHEHUIO C HCIOJBb30BAaHUEM MAaCCOBOW MOJNM PACTBOPEHHOTO
BerecTa B pacrsope. (Nel$5, 21)

22

XUMHUYECKHUE CBOWCTBA NPOCTBIX BELIECTB  METAJIOB:
IIEeJIOYHBIX, IEeJI0OYHO3EeMEJIbHBIX, MarHus U UX COEIMHEHUM, Keje3a
U €T0 COCMHEHUHN, alIFOMUHMUS, €r0 COSAUHEHU.




23 Onpenenenue xapakTtepa Cpedbl PacTBOPOB KHCIOT H
IeJIoYel ¢ MOMOIIBI0 HMHAMKATOPOB. KadecTBEHHBIE peakuuu Ha
anmons! B pacteope (CI, Br', I, ¥, SO;*, SO4*, NO; °, PO, >, CO3
> Si0s %)

KauecTBeHHbIE peakIiy Ha KaTHOHKI B pacTsope (NH, *, Na',
K+, Ca2+, Mg2+, Fezt Fe3+, A13+7 Cu2+, Zn2+).

24 ITonyuenne razooOpa3HbIX BemecTB. KauecTBEHHBIE peaknu
Ha ra3oo0pa3Hble BelecTBa (KUCIOPO, BOIOPOJ, YINIEKUCIBINA Ta3,
aMMHAK)

25 ITepBoHavanbHblE CBEAEHHA OO0 OPraHMYECKUX BEINECTBAX:

MpeNeNnbHBIX W HENPEeIeNbHBIX YIJIeBOIOpoAax (MeTaHe, JTaHe,
STUJICHE, AlICTUIICHE)

26 ITepBoHavanbHblE CBEAEHHA OO0 OPraHMYECKUX BEINECTBAX:
criuprax (METaHOJie, STaHOJIe, TIMLEPUHE), KapOOHOBBIX KHCJIOTaX
(Mypasvunoii, yKCyCHOMN, CTEAPHHOBOM).

27 Buonornyecku BakHbIE BEIECTBA. OCJTKU, JKUPBI, YTIIEBOIBI.

Pa3nen 3. TecToBbiii npakTukym. (4 yaca)

28- | JlmarHoctuyeckasi paborta
29
30- | Juarnocrudeckas pabora
31
Pa3nen 4. BoinoyiHeHNe MPOEKTHO-UCCJIEI0BATEIBLCKHUX padoT (3uaca)
32- Pabora oOy4arommxcsi TMO BBIOPAHHBIM TEeMaM MPOEKTA,

34 | KOHCYNbTALUU YUUTES.
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