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IlosicHuTeEILHAS 3aMUCKA

Bueypounas nearenbHocTh «Kiy0 mobuteneit XuMun» npegHazHadyeH a1 o0ydaromuxcs 9 kiacca,
BBIOpABIIKX MPEIMET XUMUU JIs cauu dk3amena B popme OI'D 1 ruraHupyonmx B AajdbHEUIIEM H3ydeHHe
XMMUU Ha MPO(UILHOM yPOBHE.

Ilenp naHHOro Kypca — MOATOTOBKA M IOJAJIEP’KKA BBITYCKHMKOB 9 Kilacca ILKOJbI, IIOMOIIb B
MIPEOJIOJIEHUN KOTHUTUBHBIX, JMYHOCTHBIX M MPOLIECCYAJbHBIX TPYAHOCTEH B MEPUOJ TMOATOTOBKU K
JK3aMEHY.

Pe3ynbraroM COBMECTHOW AeATEIbHOCTH OOydaromuxcs 9 kiacca u mejgarora OyAyT SIBISATHCA
pe3ynbTaThl MPOOHOTO0 TECTUPOBAHUS, @ B KOHEUHOM MTOI€ — UTOIrOBas aTTECTallUs OOydaroluxcs IO
IIpeIMETy XUMHUSL.

B cootBerctBuu ¢ TpebGoBaHmsiME DeepaabHOrO TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIapTa
OCHOBHOTO 00Ilero 0o0pa3oBaHMsI BO3HUKIA HEOOXOJMMOCTb B pPa3pabOTKe MPOrpaMMbl BHEYPOUHOM
NEeSITeIbHOCTH, TO3BOJISIONIEH paclIMpUTh U YIIyOUTh CBOM 3HAHUS MO XUMHUH, CHOPMUPOBATH HABBIKU
HCCIEA0BATENBCKON JIEATEIBHOCTH.

Axmyansnocmes TPOTpaMMBl CBA3aHa C BO3MOXHOCTBIO OOyuaromierocs BbIOpaTh NPO(UIBHBIN
npeaMer oOydeHHs B CTaplIMX KiaccaX WIM HM3MEHMTh CBOM BBIOOp. DK3aMeH MO0 XUMUHU TpedyeT oT
oOyyaroluuxcsds MHOTMX 3HAaHUHW U TOHSATUH HE TOJBKO B 00JacCTM HEOPraHMYeCKOW XHWMHUH, HO U
OpraHMYeCcKON XUMHH; BIIAJETh MPAKTUYECKUMHU HaBBIKAMU M YMETb MPHUMEHSTh UX B JPYrodl CHUTYyallUu.
3aHATUA 1O BHEYPOUYHOW JEATENIbHOCTH «MHUp XHMMHHW» TpEJHA3HAYEHBl JUIsI TEOPETHYECKOW H
MIPAKTHUYECKOW ITIOMOIIIM B IOATOTOBKE K 1'0CYyJapCTBEHHOM MTOTOBOM aTTECTAL[MU. 3aHITHUS OPUEHTUPOBAHBI
Ha MOBTOpPEHHE, CUCTEMAaTU3alMI0 U YIIyOJIeHHOe M3y4YeHHEe Kypca XMMHHM OCHOBHOMW IIKOJIBI, a TaK)Ke Ha
MOATOTOBKY oOywaromuxcs 9-x kimaccoB Kk OI'D u oOydarommuxcsi, KOTOpble BBIOMPAIOT XUMUIO IS
nanpHelero o0yyeHust B npoduie. 3aHATUS MO MPOrpaMMe BHEYPOUHOU JeATelnbHOCTH «Mup XUMUN»
MOMOTYT peaan30BaTh 00YHYarOIUMCS POEKTHI 110 BBIOPAaHHBIM TEMaM.

Hoeu3nou nanHOW NpOrpamMMmbl SBJIETCA TO, YTO B OCHOBE JIE)KUT CHCTEMHO-AEATEIbHOCTHBIN
MOJIX0J, KOTOPBIA CO3Ja€T OCHOBY Il CaMOCTOSITEJIBHOIO YCIIEHIHOIO YCBOEHHUS OOy4aroIMMHUCS HOBBIX
3HaHUH, YMEHUH, KOMIIETCHLMH, BUAOB M CHOCOOOB JAEATEIBHOCTH M OOECNEYMBAET COOTBETCTBUE
NEATeNbHOCTH OOy4arollMXcsd HX BO3PACTy W HWHAUBUIYAIbHBIM OCOOCHHOCTSAM. OMOLMOHAIBHOE
MIEPEKUBAHUE IIPOLECCAa OTKPBITUS SBJISETCS OCHOBOM MOTHBALMM K 3HAHHAM, CTUMYJIATOPOM CaMOM
YMCTBEHHOM JEATEIBHOCTH B JOCTIDKCHUHM LEJIeH JMYHOCTHOIO, COLMAJIBHOTO M IO3HABaTEIBHOIO
pa3BUTHS 00YUaAIOIIHUXCSL.

IJens nporpamMmsl:

- IIOJrOTOBKA U MOJJEPKKA BBITYCKHUKOB 9 Kjlacca IIKOJIBbI, [IOMOIIb B IIPEOIOJICHUN KOTHUTHBHBIX,
JUYHOCTHBIX U MIPOLECCYaTbHBIX TPYIHOCTEH B IEPUOJ MOATOTOBKH K 3K3aMEHY.

3aodauu porpaMMbl BHEYPOUHOU AEATEIBHOCTHU 110 XUMHH:

OCBOEHME BaXKHEHIINX 3HAHUN 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMHUHU, XUMUYECKOI CUMBOJIUKE;

OBJIaZICHUE YMEHUSAMH HAOJII0aTh XMMHUYECKHE SIBJICHUS, IPOBOJUTh XUMHUYECKUH SKCIEPUMEHT,
IIPOBOJIUTH Pacu€Thl HA OCHOBE XMMHUYECKUX (POPMYJI BELIECTB U YPaBHEHHH XMMHUYECKUX pEaKIuii;

pa3BUTHE [T03HABATEIbHBIX HHTEPECOB U MHTEIIIEKTYaIbHbBIX CIOCOOHOCTEH B Ipoliecce MPOBEICHUS
XMMUYECKOT0 SKCIEPUMEHTA, CAMOCTOSATEIIBHOIO IPUOOPETEHUS 3HAaHUI B COOTBETCTBUM C BO3SHUKAIOLIMMHU
KU3HEHHBIMU OTPEOHOCTAMY;

BOCIIMTAHUE OTHOUIEHHWS K XUMUU Kak K OJHOMY M3 (yHJIAMEHTAIbHbIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY OOIIeUeI0BeUYeCKOll KyIbTyphl; IPUMEHEHUE MOJYYEHHbIX 3HaHUN M YMEHUM
JUI CIIOJIb30BAHNS B HECTAHIAPTHON CUTYallUH.

ILianupyemble pe3yJibTaThl
Ha 3ansaTusx BHEYpOuHOH nesTenbHOCTH «MHp XUMUN» 00ydaromuecs: JONOJHAT CBOM 3HAHUS MO
XMMHH, MOBBICSIT CBOM YPOBEHb TEOPETHUECKON M JKCIIEPUMEHTAIBHON MOATOTOBKHU. 3aHATUS IPU3BaHBI
npoOyANTh y y4alluxcs MHTEpeC K XUMHUYECKOW HayKd, CTUMYJIMpPOBATh JalibHEilIee M3ydeHHuE XUMUU.
XuMudeckue 3HaHus, cHOpMUPOBAHHbIE HA BHEYPOUHBIX 3aHATHUSAX, IOMOTYT O0YYaIOIIMMCS B ITOATOTOBKE
K 9K3aMeHY 0 XMMHUU U B JJaJibHEHIIIeM 0CO3HAaHHO BBIOPATh HaIlpaBieHHE TPOPHILHOIO 00y4YeHusI.
IIpenmeTHBIMHU pe3yJIbTATAMM OCBOCHHS IPOTrPAMMBI SIBJISIOTCS:



- B TIO3HABATENIbHOW cdepe: OMHMChIBaTh JEMOHCTPALMOHHBIE M CaMOCTOSITEIBHO IPOBEIACHHBIC
HKCIIEPUMEHTHI, HCIIOJIB3YSI JJISi 3TOT0 PYCCKUI S3BIK M S3bIK XMMHUH; HAONIONATh JEMOHCTPUpPYEMbIE U
CaMOCTOSITEIIEHO MTPOBOIUMBIE OIBITHI, XHMHUUECKUE PEAKIIMH, TIPOTEKAOIINE B IPUPOJE U B OBITY;

- B IICHHOCTHO-OPUEHTALIMOHHON c(epe: CTpOUTh CBOE MOBEJICHHE B COOTBETCTBUU C MPUHIHUIIAMU
Oepe’KHOTO OTHOLIEHHUS K IIPUPO/IE;

- B TPYZIOBOW cepe: IIAHUPOBATH U OCYIIECTBIATH CAMOCTOSITEIBHYIO Pa0OTy IO MOBTOPEHUIO U
OCBOCHHIO TEOPETHYECKOW YacTH, TUIAHUPOBATh U NMPOBOAUTH XUMHYECKHHA JKCIIEPUMEHT; HCIIOJIb30BATh
BEIIECTBA B COOTBETCTBHH C MX NMPEJIHA3HAYCHUEM U CBOWCTBAMH;

- B cdepe 0€30MACHOCTH >KU3HEACATEIHHOCTU: OKa3bIBaTh MMEPBYIO TOMOIIb HPU OTPABJICHUSX,
O’KOTaxX ¥ JIPYTUX TPaBMaX, CBS3aHHBIX C BEIIECTBAMH M JIA00OPATOPHBIM 000PYIOBAHUEM.

JIMYHOCTHBIMH pe3yJIbTaTaAMU SBISIOTCS:

- B IICHHOCTHO-OPUEHTAIIMOHHON c(epe — YyBCTBO TOPJOCTH 32 POCCHUHCKYIO HAyKy, OTHOLICHHE K
TPYAY, LIEIeYCTPEMIEHHOCTh, CAMOKOHTPOJIb 1 CAMOOIICHKA;

- B TpPyHOBOH c(depe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JaibHeileld oOpa3oBaTeabHOM
TPAaEeKTOPHUU;

- B IIO3HaBaTeJbHOM cdepe: MOTHBAIMS y4Y€HUS, YMEHHE YIpaBIATh CBOEW MO3HABATEIbHOU
JeSTeITbHOCTH.

MeTtanpeaMeTHbIMU Pe3yJIbTATAMM SBIISIOTCS:

- BJAJICHHE YHHMBEPCATBHBIMH €CTECTBEHHO-HAYYHBIMH CIIOCOOAMH JIESITEIFHOCTH: HAOJIO/ICHUE,
M3MEpEHNe, SKCIIEPUMEHT, yaeOHOE NCCIIeI0BaHME;

- YMEHHUE TeHePUPOBATh UIICH, OTIPEIEIISATh CPEICTBA, HEOOXOAUMBIE ISl MX pealln3allny;

- YMEHHE OTpENeNiTh LENH W 3aJadl JeATeNbHOCTH, BBIOMpATh CPENICTBA peaM3alluil IEeTH U
MPUMEHSTh X Ha TIPAKTHKE;

- HCTIOJT30BATh PA3JIMYHBIC UCTOYHHUKH IS TIOTYUEHUST XUMUIECKOH HH(OpMAITHH.

OcBoeHne mporpaMmbl BHEYPOUHOW JI€ATENBHOCTH OOYYAIOUIUMUCS MO3BOJIMT  TOJYYUTH
CIIeyIOIINE Pe3yIbTaThI:

B cpepe pazeumus nuunoCcmubix yHUGEPCAIbHBIX YUEOHBIX OCHICHBUIL 8 PAMKAX:

1. Koenumuenozo komnonenma 6yoym copmuposanvl.

- OCHOBBI COLHAJbHO-KPUTHUYECKOTO MBIIIJICHUSA, OpPUEHTAlMsI B OCOOEHHOCTAX COLMAIbHBIX
OTHOIIICHUH ¥ B3aUMOJACHCTBHUH;

- KOJIOTUYECKOE CO3HAHUE, MPU3HAHNE BHICOKOM IIEHHOCTH KM3HHU BO BCEX €€ MPOSBICHUIX; MPaBUII
MOBE/ICHUS B UPE3BbIUANHBIX CUTYALIUSX.

2. [lenHoCmMHO20 U SIMOYUOHANLHO2O KOMNOHEHMO8 Oyoem chopmuposana:

- MOTPEeOHOCTh B CAMOBBIPAKEHUHU M caMOpeaIn3alii, COIMAIIbHOM MPU3HAHUY.

3. Jleamenvrocmnozo komnonenma 6yoym copmuposamul:

- YMEHHE BECTH JUAJIOT Ha OCHOBE PaBHOIPABHBIX OTHOIICHHUH U B3aMMHOTO YBaKEHUS U MPUHATHUS;

- YCTOWYMBBIM [O3HABATEJIbHBIM WHTEPEC U CTAHOBJCHHE CMBICIOOOpasyrouiel QyHKIUH
M03HABATEIHLHOTO MOTHBA,

- TOTOBHOCTH BBIOOPA MPOGUILHOTO 0Opa30BaHMSL.

2. O0Oyyaronuiicst MOIyYUTh BO3MOXKHOCTD 1711 (GOPMUPOBAHHUS:

- BBIPQXKEHHOM YCTOWYMBOM yueOHO-I03HABATEIHHON MOTHUBALIMY U HUHTEPECA K YUCHHUIO;

- TOTOBHOCTH K caM000Opa30BaHUIO U CaMOBOCIUTAHHIO.

B cpepe pazeumus pezyniamusHblx yHUGEPCANbHBIX YUeOHBIX Oelicmeuil 00yuaouwuiica

1. Hayuurcs:

- LIeJIETIONIaraHuIo, BKIIIOYas MOCTAaHOBKY HOBBIX IiesieH, MpeoOpa3oBaHUEe MPAKTHUYECKOW 3a7adyu B
M03HABATENbHYIO;

- CaMOCTOSATENbHO AHAJIM3UPOBATh YCIOBHUS JOCTHXKEHMs IEJIM HAa OCHOBE YdeTa BbIAEICHHBIX
yYUTEJIeM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

- IIJITAHUPOBATh MYTH JAOCTHXKEHUS LIeNIEeH.

2. [Momy4nuTe BO3MOXKHOCTh HAyUUThCS:

- CaMOCTOSITEIbHO CTaBUTh HOBBIE YUEOHBIC LI U 33]JaUH;

- MU TUTAHUPOBAHUM JOCTIDKEHMS LieJell CaMOCTOSITENIbHO M aJE€KBAaTHO YYUTHIBATh YCIOBUS U
CpeACTBa UX JAOCTHXKEHHUSL.

B cpepe pazeumus KOMMYHUKAMUBHBIX YHUBEPCATIbHBIX YUEOHBIX OCliCMEUIl 00yUaouuiica

1. Hayuurcs:



- aICKBAaTHO UCII0JIb30BaTh PeUb Ul IUIAHUPOBAHUSA U PETYISALIUUA CBOCH NEATEIbHOCTH;

- QJIEKBAaTHO MCIIOJIb30BaTh PEUYEBBIC CPEICTBA U PELICHUs pa3IUYHbIX KOMMYHUKATUBHBIX 3a/a4;
BJIAJIETh YCTHOW U MMCbMEHHON PEYbl0; CTPOUTH MOHOJIOIMYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- OpPraHMU30BBIBATH U IJIAHUPOBATH YUEOHOE COTPYIHHUYECTBO C YUUTENIEM H CBEPCTHUKAMU;

- MHTETPUPOBATBCS B TPYINIy CBEPCTHUKOB M CTPOUTH MNPOAYKTHMBHOE B3aMMOJEHCTBHE CO
CBEPCTHUKAMM U B3POCIIBIMHU.

2. Ilony4nTh BO3MOXKHOCTh HAYUUTHCS:

- OpaTh Ha ce0s MHUIMATHBY B OPTaHU3AIMHA COBMECTHOTO JICHCTBUS,

- OKa3bIBaTh INOJJEPKKY U COJIEHCTBUE TEM, OT KOI'O 3aBUCUT JIOCTHIKEHHUE LIEJIM B COBMECTHOMN
NEATENBHOCTH.

B cehepe pazeumuna nosnagamenvnwvix yHUGEPCANbHBIX YUEOHBIX OCUCMEUIL 00y AIOWUTICA

1. Hayuurcs:

- OCHOBAM peajn3aliy IPOEKTHO-UCCIIEI0BATEIbCKON IEATEIbHOCTH;

- IPOBOJUTH HAOIIOACHUS U SKCIIEPUMEHT I0J1 PYKOBOJACTBOM YUYUTEI;

- OCYIIECTBJIATh PACHUIMPEHHBIM MOUCK MH(OPMALIMM C HCIOJIb30BAHUEM PECypcoB OMOIMOTEK U
NHtepHera.

2. TTomyduT BO3MOKHOCTh HAYUUTHCS:

- CTaBUTH MPOOJIEMY, apTyMEHTHPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOATEIbHO MPOBOJAUTH HCCIEAOBAHUS HAa OCHOBE MPHUMEHEHHS METOJ0B HaONIONEHUs U
JKCIIEpUMEHTA;

- BBIJIBUTATh TUITOTE3bI O CBS3AX U 3aKOHOMEPHOCTSX IIPOLIECCOB;

- OpraHU30BaTh UCCIEAOBAHUE C LIEJIBIO IPOBEPKH TUITOTESHI;

- IeJIaTh YMO3AKJIFOUEHUS U BBIBOJIbI HA OCHOBE apryMEHTALUU.

[IporpaMMa BHEYpOYHOW JEATEIBHOCTH NO XUMHUH «Mup XMMHM» paccuMTaHa Ha ydamuxcs 9
kiaccoB (34 yaca).

Conep:xaHue nporpamMmbli.
BHEYPOYHO¥ JesiITeJIbHOCTH 0 XuMuu «Mup XuMuu»

[Iporpamma 3aHATHI COCTOUT U3 YETHIPEX Pa3ACIIOB:
1. Ocobennoctu OI'D o xuMUM.
2. TloBTOpeHue u yriaydlieHHe TEOPEeTHYECKOro MaTepuana, METOIUKa pEIICHUs 3alaHui pa3HOTo
YPOBHS CIIOKHOCTH.
3. TecTOBBIN IPAKTUKYM.
OcHoOBHOE coep:KaHue

Paznea 1. Ocodennoctu OI'D nmo xumum B 2021r. — 149
— KOJU(DUKATOP IEMEHTOB COJICPIKAHMS

— cnenudukarnus Kumor OI'D o xumun

— uHdopmauoHHele pecypcsl OI'D

Pazgen 2. «Mup XuMHMM» — TEOPETHYECKUH MaTepuag [0 HEOPraHUYeCKOW XHMUU H
[IePBOHAYAIbHBIM [IPEACTABICHUSM 10 OPraHUYECKON XUMUH, METOJMKA PEIIEHUs 3a/laH|i pa3HOTO YPOBHS
CIIOKHOCTH — 244,

Crpoenue atoma. CTpoeHHe 3IeKTPOHHBIX 0005104ek aToMOB TepBbIX 20 snementos [ICXD

Ileproauueckuii 3aK0H U IEPUOANUECKAs CUCTEMA XUMHUYECKHX 3emMeHToB J[.1. Menneneesa

CtpoeHne MoJieKyl. XHUMHUECKas CBs3b: KOBaJeHTHass (HEMoJisipHas, NOJSApHasi), HOHHAsd,
MeTaJJIn4ecKasl.

BaneHTHOCTh XUMHUYECKUX 2IEMEHTOB. CTENEeHb OKUCIEHUS! XUMUYECKUX HIEMEHTOB.

IIpocteie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHl HEOPraHMYECKUX coenuHeHuil. HomenknaTypa
HEOPraHMYECKHUX COCIUHEHM.

XyUMHUECKass peakuus. YCIOBUS M NPU3HAKU NPOTEKaHWS XMUMHMUYECKHUX peakuui. XHMHYECKUE
YPaBHEHUs. 3aKOH COXPAHEHUS MACChl BELLIECTB.



Knaccudukanuss XUMHYECKUX pEaKIUid TO0 PA3IMYHBIM TPU3HAKAM: KOJMYECTBY U COCTaBY
UCXOJHBIX H TMOJYYCHHBIX BEIIECTB; HM3MCHEHHUIO CTCTICHEH OKHUCICHHUS XHMHYECKHUX OSJIEMEHTOB,
MOTJIOIICHUIO U BBIACIICHUIO SHEPTHUU.

BrrunciaeHne MaccoBOM I0JIM XMMHUYECKOTO DJIEMEHTA B BEIIICCTBE.

DNEKTPOIUTBHl U HEAIEKTPOJIUThl. KaTHOHBI M aHMOHBI. DIEKTPOIUTHYECKAs TUCCOLUAIUA KUCTOT,
iesoueH, cosiet (CpeTHux)

Peakiiun nonHOr0 0OMEHa U yCIIOBHS MX OCYIIIECTBIICHUS.

XUMHUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XUMHYeCKHe CBOMCTBAa OCHOBAHHM M KHCIOT.

XUMHYECKHE CBOMCTBA aM(POTEPHBIX THAPOKCHUIOB.

XUMUYECKUE CBOWCTBA COJIeH (CpEeIHUX)

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: TAJIOTEHOB, KUCIIOPOa, CEPHI.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIIOB: a30Ta, pochopa, yriepoaa, KpeMHHS

Uucteie BemectBa U cMmecH. [IpaBuna Oe3omacHoi paboThl B MIKOJBHOM jabopatopuu. UenoBek B
MHpPE BEIIECTB.

OKHCIIUTENFHO-BOCCTAHOBUTENbHBIC peakiini. OKUCIUTENb U BOCCTAHOBUTEIb.

Brruncnenue MaccoBoi 07U pacCTBOPEHHOTO BEIIECTBA B pacTBOpE. BHIUUCICHUS 110 XUMUUYECKOMY
ypaBHeHHU10. (Ne21)

PacuéTHble 3amaun: BEIUKCIICHHE MACCOBOM JIOJM XHMMHYECKOTO DJIEMEHTA B BEIIECTBE, BEIUUCIICHUS
M0 XUMHYECKOMY YPaBHEHHIO C HMCIOJIb30BAaHUEM MAaCCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
(Nel5, 21)

B3anMocBsI3b pa3nTuYHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB. Peakiiy HOHHOTO 0OMeHa.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB: MISIIOYHBIX, IIICIOYHO3EMETbHBIX, MATHUS U X
COCAMHCHMH, JKeje3a B €0 COCAUHEHH, alTFTOMUHHS, €0 COCIUHEHHH.

Ompenenenue xapakrepa cpeibl pPacTBOPOB KHUCIOT M IIEIOYEH C TMOMOIIBIO HHIMKATOPOB.
KauecTBeHHBIE peakIny Ha aHHOHKI B pactope (CI, Br, I, S%, SO3%, SO4*, NOs -, PO4 ¥, CO3 %,

SiOs %)

KauecTBeHHBIe peakiuy Ha KatHoHsI B pactBope (NH4 *, Na*, K*, Ca?*, Mg?*, Fe?*, Fe®*, APF*, Cu?*,
Zn2+)

[Tonydenue ra3000pa3HbIX BemecTB. KadecTBEHHBIE peaklMd Ha Ta3000pa3HbIC BEIIECTBA
(KuCIOpO I, BOJIOPO/I, YIVICKUCIIBINA a3, aMMHAaK)

[lepBoHauanbpHBIC CBEACHUS OO0 OPraHWYECKUX BEIIECTBaX: NPEACIbHBIX M  HENPEeICIbHBIX
yIJIeBoIopoiax (MeTaHe, dTaHe, STUIICHE, alleTUIICHE)

[lepBoHauanpHBIE CBEICHHUS 00 OPraHMYECKHX BEIIECTBAX: CHUpTax (MeTaHoJie, JTaHOJIE,
TJIMIIEPUHE), KAPOOHOBBIX KUCIIOTAX (MYPabUuHOl, YKCYCHON, CTEAPUHOBOM ).

buonornuecku BakHbIC BEIIECTBA: OCITKH, KUPBI, YTIICBOIbI.

Pazgen Brimrowaer paboTy 1O TPEHUPOBOYHBIM 3aJ@aHUSM JUIsl  ONpPEACNIEHHUs TOTOBHOCTH
IIKOJIBHUKOB K 9K3aMEHY MO TOMY WJIM HMHOMY pa3eny C MOCIHSAYIOIIMM aHAJIW30M U METOAMYECKUMU
PEKOMEHTAlUsIMU.

Paspnen 3. TecToBblil NIpakTUKYM. — 9 4
BrurouaeT HemocpenCcTBEHHO TECTUPOBAaHKE U paboOTy ¢ OJIaHKaMH OTBETOB.

TemaTHyeckoe NJIaHMPOBaHUE

Ne | Tema Bceero | ITnanupyemsie pe3ynbratsl (YY)

/1 4acoB

0 Bxonnoit cpez KUM | 2 Onpenenuts  MapmipyTel, B TOM 4YMCI€ HWHAMBHUIYaJbHBIE,
2023r IIOBTOPEHMS U 3aKPEIJICHUS TEM.

1 Paznen 1.]1 3naer ocobennoctn OI'D 2021r, xoaudukarop SIEMEHTOB
Oco6ennoctu OI'D no comepxanus, crneuupukanus KumoB OI'D  mo  xumwuwy,
xumuu B 2024r. uHpopmannoHHsle pecypcst OI'D;

HAYYUTCS HCIOJB30BaTh pa3IMYHble HMCTOYHUKH IS TOJydCHUs
XUMUYECKOH MHPOPMAITIH




Pasnen 2. «Mup | 24

N3YUYCHHBIX OPraHUYCCKHX BCUICCTB,

KaTHOHbI U aHHUOHBI,

OKCIICPUMCHTOB;

KJIAaCCOB HCOPraHMYCCKHX BCIUICCTB,

OKHCJIUTECIIb U BOCCTAHOBHUTCIIb,

BEIIECTBAX;

pacTtBope.

Hayuurcs onpenensats unenu u
XUMUU» BBIOMPATH CPEICTBA PEAIN3ALUH LIEIH U IPUMEHATh UX HA IPAKTUKE;

pasyinyaTh BEIECTBA Pa3HBIX KIJIACCOB MPOCTBIX M CIIOKHBIX
BEILECTB, OIPEACIATh MX XUMUYECKHE CBOMCTBA, B TOM 4YHUCIE U

3agadyu  ACATCIBbHOCTU,

pasiiniyate IO Ka4YCCTBCHHLIM pPCAKIUAM MPCIAJIOKCHHLBIC

ONHMCbIBATb XUMHUUYCCKUC pPCAKIUU, Ha6JIIOIlaCMBI€ B XO0Aa€
JIEMOHCTPAIIMOHHOTO ¥ Ja00paTOPHOTO SKCIIEPUMEHTOB.

ACJIaTb BBIBOJbI U3 PE3YJIbLTATOB HpOBeI[éHHBIX XUMHWYCCKUX

00BACHSITH TCHCTUYCCKYIO CBA3b MCKAY BCUICCTBAMU PA3HBIX

CocTaBiATh CXeMY AJIEKTPOHHOTO OajlaHca K OKUCIUTEIHHO-
BOCCTAHOBUTCIIbHBIM pCaKknusMm, IMpaBHUJIBHO
KOA(DPHUIIMEHTHI HAa OCHOBE COCTABJIEHHOW CXEMBI, OIPEICISITh

pacCUUuTbIBAaTh MACCOBBIC O0JM XHUMHUUYCCKUX DJJICMCHTOB B

MIPOU3BOJAUTL BBIYHUCICHHA IO XUMHUYCCKOMY YPAaBHCHHUIO C
UCIIOJIb30BaHUEM MAacCOBOW JIOJIM  PAacTBOPEHHOTO BEIIECTBA B

paccTaBisITh

Pazmen 3. TectoBsrii | 9 [IpaBMJIBHOCTE OLIEHKM CBOHMX BO3MOYKHOCTEH INPHU BBIIOJIHEHUU

MIPAKTUKYM. 3a/IaHHUM TecCTa;
yMeHHue 0€301TMO0YHO 3aNOJHATh OJaHKH.

KajengapHo-TeMaTnyecKoe MJIAHHPOBaHHE

Ne
/11

Tema 3aggaTusa

JHara

TIaH | paxT

[Ipumevanus

Paznen 1. Ocobennoctu OI'D nmo xumum B 2021r. (1 yac)

Oco0Oernoctu OI'D o xumuu B 2024r.

Kou(HuKaTOp AIEMEHTOB cojaepxkanus, cnenudukanus Kumor OI'D mo
xuMuH, aeMoHctpanoHHeii KM 2021r., nuHGopManmoHHbIe PECypChI
o1o;

Pasznes 2. «Mup xumum» (24 yaca)

Crtpoenue atoma. CTpoCHHE JIEKTPOHHBIX 000JI0UYEK aTOMOB MepBBIX 20
anementoB [ICXD. Ilepuonuueckuii 3akOH U TEpUOJIUYECKAsT CHUCTEMA
XUMH4YECKUX 351eMeHToB J[.J. MeHneneera

CTpOGHI/Ie MOJICKYIIL. XuMHUecKas CBsI3b: KOBaJCHTHAas (HCHOJ'ISIpHaSI,
HOHﬂpHaﬂ), HOHHAas1, MCTAJIJIMYCCKasd.

BanenTtHOCTE XMMHYECKHX 3IEMEHTOB. CTENIEeHb OKUCIICHHUS XMMHUYECKHX
OJICMCHTOB.

HpOCTHe N CJIIOXKHBIC BCIICCTBA. OCHOBHBIC KJIacCHI HCOPTraHNUYCCKUX
COCIUHEHUH. HOMCHKJ'IaTypa HCOPraHNYCCKUX COCOUHEHMH.

Xumuueckass peakuus. Xumudeckue ypaBHeHMs. Kiaccudukanums
XUMUYECKUX PeaKuil 0 pa3IuuHbIM MIPU3HAKAM: KOJIMYECTBY U COCTABY
UCXOJHBIX M IOJIyYEHHBIX BEIECTB; M3MEHEHMIO CTEIEHEH OKHUCICHUS
XMMHMUYECKUX JIEMEHTOB, MOTJIOLIEHUIO U BBIICIECHUIO SHEPTUH.

BrrunciaeHne MaccoBOM I0JIM XMMHUUYECKOTO 2JIEMEHTa B BEIECTBE.

3J'ICKTpOJ'II/ITLI n HEJJICKTPOJIMTHI. Katnonsl )51 AHUOHBI.
3J'IeKTpOJ'II/ITI/ILICCKa${ Jucconranusa KUCJoT, I_I_IG.IIO‘-IGI\/'I, coeit (Cpe,Z[HI/IX)
Peakiuuu nOHHOTO oOMeHa u YCJIOBHUS UX OCYIICCTBJICHUS.

10

XHWMHUYECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(pOTepHLIX, KHUCJIOTHBIX.

11

XMMHNYECKUE CBOMCTBAa OCHOBAHUI U KHUCJIOT.




12

XUMHUYECKUE CBOMCTBA aM(DOTEPHBIX THIPOKCHIOB.

13 | Xumuueckue cBoiicTBa coiyeil (cpeanHux). B3auMocBs3b pa3smTUYHBIX
KJIACCOB HEOPraHMYECKHX BEIecTB. Peakiinu HOHHOTO OOMeHa.

14- | Xumuueckue CBOMCTBA IPOCTHIX BELIECTB HEMETAJIOB: TaJIOTE€HOB,

15 | kucnopona, cepol.

16- | Xumudeckne CBOICTBA MPOCTHIX BEIIECTB HEMETAIUIOB: a30Ta, docdopa,

17 | yrnepona, KpeMHUs

18 | Yucreie BemecTBa U cMmecu. llpaBuina Ge3omacHoil pabOTHl B IIKOJIBHOMN
nabopaTtopun. YeoBeK B MUPE BEHIECTB.

19 | OkucnuTenbHO-BOCCTAHOBUTEIHHBIE peakmuu. OxkucnuTensb u
BOCCTAHOBHTEIb.

20 | BerumcneHue MaccoBOUM JI0JIM PAacTBOPEHHOTO BEIIECTBA B PAcTBOpE.
Boruncnenus no xumuueckomy ypaBHeHuto. (Ne21)

21 | PacuérHbie 3a/1aun: BEIYUCIEHIE MAaCCOBOM JIOJM XMMHUYECKOTO AJIEMEHTa
B BCIIECTBE, BBIYHCICHUS TI0 XAMHYECKOMY  ypPaBHEHUIO C
WCTIOJIb30BAHMEM MACCOBOH JIOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

22 | XuMWUYECKHEe CBOWMCTBA TPOCTBHIX BEIISCTB METAJUIOB: INEIOYHBIX,
[IETIOYHO3EMENBbHBIX, MarHusi W WX COCIWHEHWH, JKele3a U  ero
COCIMHEHNH, aJTIOMUHHUS, €T0 COCTMHEHNH.

23 | Ompenenenue XapakTepa Cpelpl pacTBOPOB KHCIOT W INENOYeH ¢
MTOMOIIBI0 MHIUKATOPOB. KauecTBEHHBIC peaKkIiy Ha aHHOHBI B paCTBOPE
(CI, Br, I, S%, SO3s%, SO+*, NO3 *, PO4 ¥, CO3 2, Si03 %)
KauecTBeHHBIE peakiny Ha KatnoHsI B pactBope (NH4 *, Na', K*, Ca?*,
MgZ+1 Fe2+1 Fe3*, A|3+, CU2+, Zn2+).

24 | Tlomyuenue ra3000pa3HbIX BemiecTB. KadecTBEHHBIE peakIUH Ha
razoo0pasHbIe BelecTBa (KUCIOPOI, BOJAOPOI, YITIEKUCIBIN Ta3, aMMHAaK)

25 | IlepBoHavanbHbIE CBEICHHSI 00 OPraHUYECKUX BEIIECTBAX: MPEIEIbHBIX
Y HENpPEeJENbHBIX YIIIEBOIOPOAax (MEeTaHe, 3TaHe, STUJICHE, alleTHIICHE)

26 | IleppoHauanbHble CBeleHHUS OO0 OPTraHMYECKHX BEIIECTBAX: CIHUPTax
(MeTaHoJIe, 3TaHOJE, TIIMIIEPUHE), KAPOOHOBBIX KUCIOTaX (MypagvuHol,
YKCYCHOM, CTCapHMHOBOK).

27 | buonornyecku BayKHbIE BeUIeCTBA: OEIKHU, )KUPBI, YTIIEBOIbIL.

Pa3znes 3. TecToBblii npakTukym. (9 yac)

28- | Jluarnoctuveckast pabora

34
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