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Baeypounas nestenbHOCTh «Mup XUMHKM» NpeAHA3HadeH i oOydaromuxcs 9 kiacca,
BBIOpABIIMX NpPEAMET XUMUHU I caaud sk3ameHa B ¢opme OI'D u mnaHupyronmx B
JaJibHEeHIIeM U3ydYeHne XUMHUM Ha IPO(UIbHOM YPOBHE.

Ilens maHHOrO Kypca — MOATOTOBKAa M IMOAJEP’KKA BBITYCKHUKOB 9 Kiacca ILIKOJIBI,
IIOMOLIb B MPEOJOJICHUN KOTHUTUBHBIX, JIMYHOCTHBIX U MPOLIECCYAIBHBIX TPYIHOCTEW B IEPHOL
IIOATOTOBKHU K 3K3aMEHY.

Pe3ynbraToM COBMECTHOH JesTenpbHOCTH oOydarommxcs 9 kiacca M meparora OynyT
SBISATHCS PE3YIbTAaThl MPOOHOTO TECTHPOBAHUS, @ B KOHEYHOM HTOT€ — MTOTOBas aTTECTAIlHS
00yyaroImuxcs Mo NpeaMeTy XUMHsL.

B cootBercTBUM ¢ TpeOoBanusiMu DenepaabHOr0 roCyAapcTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO o00mero o0pa3oBaHMs BO3HMKJIA HEOOXOIMMOCTh B pa3paboTke
IIPOrpaMMbl BHEYPOUHOU JI€ATENBHOCTH, MO3BOJISAIOLIEH pacIMPUTh U YIIIyOUTh CBOU 3HAHMS 11O
XUMHHU, CPOPMUPOBATH HABBIKU MCCIIEOBATEILCKON JESATEIbHOCTH.

AKmyansnocms TPOTPAMMBI CBsI3aHA C BO3MOXKHOCTBIO OOYy4aromerocsi BBIOpaTh
npoWIbHBIA IpeAMET 00y4YeHHUsl B CTApLIMX KilaccaX WM U3MEHHUTh CBOM BBIOOpP. DK3aMeH IO
XUMHHA TpeOyeT OT OOyYaromuxcsi MHOTMX 3HAHWH W TOHATHH HE TOJBKO B 00JacTu
HEOPraHMYECKOM XMMMH, HO M OPraHMYeCKOM XMMMHM; BJIAaJETh NMPAKTUYECKMMM HaBbIKAMH U
YMETb NPUMEHATh UX B JPYrod CUTyallMM. 3aHATUS [0 BHEYPOUYHOU JesATenbHOCTH «Mup
XUMHUM» TPEJHA3HAYEHbl I TEOPETUYECKOM M IPAKTUYECKOH IIOMOLIM B IIOArOTOBKE K
['ocynapcTBeHHOM WTOrOBOM  aTrTecTaluu. 3aHATHS OPUEHTHPOBaHbl Ha IOBTOPEHUE,
CHUCTEMaTH3allMi0 U YIIyOJeHHOE H3y4YeHHE Kypca XMMHMM OCHOBHOHM HIKOJBI, a TaKkXe Ha
MOJTrOTOBKY oOywaromuxcs 9-x ximaccoB Kk OI'D u o0yyarommxcsi, KOTOPbIE BBIOMPAIOT XUMHIO
Ul AanbHelmero oOyudeHus B mpodwie. 3aHATHS MO NPOrpaMMe BHEYPOUHOM JesTeIbHOCTU
«Mup XUMHUN» IOMOTYT peaIn30BaTh 00YUAIOIIUMCS IPOEKTHI 110 BEIOPAHHBIM TEMAM.

Hoeu3noii JaHHOW IIPOrpaMMBbl  SIBJISIETCA TO, YTO B OCHOBE JIEKUT CHUCTEMHO-
JEATEIbHOCTHBIM ITOAXOJ, KOTOPBIM CO3/1a€T OCHOBY JUII CaMOCTOSATEIBHOIO YCIIEIIHOIO
YCBOEHMsI OOy4YarOUIMMUCSA HOBBIX 3HaHWH, YMEHMH, KOMIIETEHLHMH, BHMJIOB U CIIOCOOOB
JESTEIIBHOCTH U 00ECIEeYMBACT COOTBETCTBUE JEATEIBHOCTH OOy4YaloIMXCsl UX BO3pacTty u
UH/IMBUYabHBIM OCOOEHHOCTSIM. DMOIMOHAIBHOE NIEPEKUBAHUE MPOLIECCa OTKPBITUS SBISIETCS
OCHOBOIl MOTHMBAallMM K 3HAHUSAM, CTHUMYJISTOPOM CaMOW YMCTBEHHOM JESITENbHOCTH B
JOCTH>KEHUH LieJIel JINYHOCTHOTO, COLIMAIBHOTO U TI03HABATENILHOTO PA3BUTHS 00YYarOIIUXCS.

I]enws iporpamMmel:

- MOATOTOBKA M MOJJEP’KKA BBIMTYCKHMKOB 9 Kiacca IIKOJIBbI, IOMOLIb B NPEOJOJICHUN
KOTHUTHBHBIX, JMYHOCTHBIX U MPOLECCYATbHBIX TPYIHOCTEN B IEPUOJ MOATOTOBKH K 3K3aMEHY .

3aodauu iporpaMMbl BHEYPOUYHOH I€ATEIBbHOCTHU 10 XUMHH:

OCBOEHHE BA)XKHEWUIUX 3HAHUM 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XMMMH, XUMHUECKON
CHUMBOJIUKE;

OBJIaJICHE YMEHUAMU HAOII0AaTh XWMHUYECKUE SIBJICHUS, MPOBOAUTH XWMHUYECKUUN
HKCIEPUMEHT, NMPOBOAUTH pPacuéThl Ha OCHOBE XMMHUYECKMX (POpPMyJ BEIECTB U YpaBHEHUH
XUMHYECKHUX PEAKLINN;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB M MHTEIJIEKTYAIbHBIX CIIOCOOHOCTEH B mpolecce
MPOBEJCHUS XMMHYECKOTO OJKCIEPUMEHTa, CaMOCTOSITEIbHOTO NPUOOpPETeHHs] 3HAHUN B
COOTBETCTBUU C BO3HUKAIOIINMU >KU3HEHHBIMHU MOTPEOHOCTAMU;

BOCIIUTaHHE OTHOIIEHHUS K XUMHH KaK K OJHOMY U3 (yH/IaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS M AJIEMEHTY O0IeUeI0BEYECKON KyIbTypbl; IPUMEHEHHE MOTYYEHHBIX 3HAHUH
Y YMEHUH JJI UCTIOIb30BaHUS B HECTAHIAPTHON CUTYaIIUH.

I[InanupyemMble pe3ybTaThl
Ha 3aHsaTHsIX BHEYPOUHOH neATeNnbHOCTH «MUp XMMHUN» O0ydYaroluecs TOMOJIHAT CBOU
3HAHHUS N0 XMMHHU, TIOBBICSAT CBOM YPOBEHb TEOPETHUECKON M SKCIIEPUMEHTAIBLHON MOJITOTOBKH.
3aHATUS TPU3BaHbI MPOOYIUTHh Y YYAIMXCS MHTEPEC K XMMUYECKOH HayKH, CTUMYJIMPOBAThH
JanbHeWlee H3ydYeHue XMMHHU. XHUMHUYECKHEe 3HaHus, C(OPMUPOBAHHBIE Ha BHEYPOUHBIX



3aHATUAX, TOMOTYT OOy4YaloIIMMCA B TMOJATOTOBKE K 9K3aMEHY [0 XMMHHU M B JalbHEWUIIEM
OCO3HAHHO BBIOPATh HaNpaBJICHUE TPOPHILHOTO O0YUYCHHUS.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI IPOTPAMMBI SIBJISIFOTCS:

- B TII03HABaTEIbHON cdepe: ONUCHIBATh JAEMOHCTPALMOHHBIE W CaMOCTOSTEIBHO
MIPOBEJICHHBIE YKCIIEPUMEHTBI, UCIONB3YS JJI 3TOr0 PYCCKUMN S3bIK U SI3bIK XUMUU; HAOIIOIATh
JEMOHCTPHPYEMbIE M CaMOCTOSTENIbHO IPOBOJMMBIC  OIBITHI, XHMHYECKHE PpEaKIHH,
MPOTEKAIOIIUE B IPUPOJIE U B OBITY;

- B LIEHHOCTHO-OPHEHTAIIMOHHON c(epe: CTPOUTh CBOE IMOBEACHHUE B COOTBETCTBHH C
MPUHILIMIIAMU OEpEeKHOT0 OTHOIICHUSI K IPUPOJIE;

- B TPYJOBO#l cdepe: MIAHUPOBATH M OCYIIECTBIISATH CAaMOCTOATENBbHYIO paldoTy Imo
MOBTOPEHUIO M OCBOCHHUIO TEOPETHUECKON YacTH, IUIAHUPOBAThb W MPOBOAUTH XHUMHUYECKUN
HKCIIEPUMEHT; UCIIOJIb30BaTh BEIECTBA B COOTBETCTBHH C MX MPEAHA3HAYEHNUEM U CBOWCTBAMH;

- B cepe 0e30MacHOCTH KUHEACSITENBHOCTU: OKa3blBaTh IMEPBYIO IOMOIIb IPU
OTpaBIICHUSX, OXOTax M JPYI'HX TpaBMax, CBS3aHHBIX C BEIIECTBAMU MU JIAOOPATOPHBIM
000pyI0BaHUEM.

JINYHOCTHBIMH Pe3yJIbTaTaAMM SBIISIOTCS:

- B IIEHHOCTHO-OPHEHTAIMOHHON c(epe — UyBCTBO TOPAOCTH 32 POCCHUHCKYIO HAyKYy,
OTHOIIEHHE K TPYY, IEeJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TpyHOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BbIOOpY JajbHeiien
00pa30BaTebHOI TPACKTOPUH;

- B T[IO3HaBaTeJIbHOW cdepe: MOTHUBAIUS YYCHHUS, YMEHUE YIPaBIsATh CBOEH
IIO3HABATEJIBHON J€ATEIbHOCTH.

MeTtanpeaMeTHbBIMH Pe3yJIbTATAMH SIBISIFOTCS:

- BIQJICHHE YHHBEPCAIBHBIMH €CTECTBEHHO-HAYYHBIMH CIIOCOOaMH JIEATEIbHOCTH:
HaOII0/IeHUE, U3MEPEHHUE, SKCIIEPUMEHT, Y4eOHOE HCCIIeI0BAaHUE;

- YMEHHUE TeHepUPOBATh UJICH, OTIPENENIATh CPEACTBA, HEOOXOIMMBIE IS UX PEeaTH3aliH;

- YMEHHE ONpEeNeNsITh LeTH U 3a/a4dl JIeATeIbHOCTH, BBIOMPATh CPECTBA peaan3aluu
EJT ¥ IPAMEHSTh X Ha IPAKTHUKE;

- HCTOJIB30BATh PA3TUYHbIE UCTOUHUKHU JJIS MTOTYYEHUS] XUMHUECKOW HH(POPMALIUH.

OcBoeHme mporpaMMbl BHEYPOUHOH JEATEIIEHOCTH OOYYaIOIIMMUCS TTO3BOJIUT MOTyYUTh
CJIEYIOLINE PE3YIbTAThI:

B cpepe pazeumus nuunoCmHubIX YHUGEPCATILHBIX YUEOHBIX OCUICHBUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cghopmuposamsi:

- OCHOBBI COIHAJIbHO-KPUTUYECKOTO MBIIIJICHUS, OPHEHTAIlMsI B OCOOCHHOCTSX
COLMAJIBHBIX OTHOLIEHUN U B3aUMOJICCTBHI;

- DKOJIOTMYECKOE CO3HaHWe, TpPU3HAHWE BBICOKOW IIEHHOCTH JKMU3HHM BO BCEX €€
NPOSIBJICHUSX; TPABUJI MOBEICHUS B UPE3BbIYAHBIX CUTYAIUSX.

2. [lennocmHo2o u dIMOYUOHAILHO2O KOMNOHEHRMO8 0ydem chopmuposana:

- TOTPeOHOCTh B CAMOBBIPAXEHUN U caMOpeaTu3alii, COLMAIBHOM MTPU3HAHUY.

3. Heamenvnocmnozo komnonenma 6y0ym cpopmuposanvi:

- YMEHHE BECTH JTMAJIOT HA OCHOBE PABHONPABHBIX OTHOIIEHUN U B3aUMHOTO YBaXKEHHS U
TIPUHSITHS,

- YCTOWYMBBIN MMO3HABATEIbHbBIM HHTEPEC U CTAHOBIIEHHE CMBICIIOO0pasyromei GpyHKIH
M03HABATEIEHOTO MOTHBA;

- TOTOBHOCTb BbIOOpa MPO(PUIBLHOTO 00pa30BaHMUsL.

2. O0Oy9aromuiicst MOXYYUTh BO3MOXHOCTB JUIsi (JOPMHUPOBAHUS:

- BBIPQ)KEHHOM yCTOMUMBON yueOHO-T03HABATEIbHOI MOTHBALIMU U UHTEpECa K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CaMOBOCITUTAHHIO.

B cihepe pazeumusa  pecynamugnulX  YHUBEPCATbHBIX  YUEOHBIX  OeUCHIGUIL
ooyuarowuiica

1. HayunTcs:



- LIeJIEN0JIaraHuIo, BKJIIOYAsi IOCTAHOBKY HOBBIX LIeJIeH, TpeoOpa3oBaHUe MPAKTUUECKOM
3aJaud B MIO3HABATEIbHYIO;

- CAMOCTOSITEJIbHO AaHAJIM3MPOBATh YCIOBMS JIOCTHXKEHHS LE€IM Ha OCHOBE yueTa
BBIJICJIEHHBIX YUUTEJIEM OPHEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepuase;

- IUTAHUPOBATh IyTH JOCTHKEHUS LIeJIEH.

2. [Tomy4uTb BO3MOXKHOCTh HAYUUTHCS:

- CAaMOCTOATENIBHO CTaBUTh HOBBIE YUeOHBIE 1IETU U 33/]auu;

- NpU IUIAHUPOBAHHMU JOCTHIKEHUS IIeJIell CaMOCTOSTENIbHO M aJeKBAaTHO YYHUTHIBATH
YCJIOBHS U CPE/ICTBA UX JIOCTUKEHHUS.

B cghepe pazeumus KoMMyHUKAMUGHBIX YHUBEPCANbHBLIX YUEOHBLIX OelcmEUil
ooyuarowuiica

1. HayuuTcs:

- aJICKBaTHO MCII0JIb30BaTh Peub JUIs JIAHUPOBAHUS U PETYJIILIUU CBOEH eATEIbHOCTH;

- aJIeKBaTHO  HCIIOJB30BaTh pEUEBBIC CPEACTBA IS PEIICHUS  Pa3IHYHBIX
KOMMYHHUKATUBHBIX 3a7a4; BJIAJE€Th YCTHOM M HMUCbMEHHOW PEYbl0; CTPOUTh MOHOJIOIMYECKOE
KOHTEKCTHOE BBICKAa3bIBAaHUE;

- OpraHu30BBIBATH M IUIAHUPOBaTh Y4eOHOE COTPYJHMYECTBO C YUUTEIEM H
CBEPCTHHKAMH;

- HHTETPUPOBATHCS B TPYIILY CBEPCTHUKOB U CTPOUTH MPOJLYKTUBHOE B3aUMOAEHCTBHUE CO
CBEPCTHUKAMH U B3POCIIBIMU.

2. [Tomy4yuTh BO3MOYKHOCTh HAyUUTHCS:

- OpaTh Ha ce0s1 MHUIMATHBY B OPraHU3aIlMA COBMECTHOTO JICHCTBHS,

- OKa3bIBaTh IOJJECPXKKY U COJCHCTBHE TeM, OT KOIrO 3aBUCHT JOCTH)KEHUE Lelu B
COBMECTHOM JESTEIBHOCTH.

B cgpepe pazeumusa noznagamenvHwvIX  YHUBEPCANbHBLIX YUEOHBLIX  OeliCMEUIl
odyuarowuiica

1. Hayuurcs:

- OCHOBaM peaJin3aliy MPOEKTHO-UCCIIEA0BATENbCKON e TEIbHOCTH;

- IPOBOJIUTH HAOJIIOICHUS U SKCIIEPUMEHT 101 PYKOBOJCTBOM YUMTEIIS;

- OCYIIECTBIIATh PACIIMPEHHBIA TOUCK HWH(GOpPMAIMH C HWCIOJIB30BAHUEM PECYpPCOB
6ubmmorex u MHtepHera.

2. [Tomy4ynT BO3MOKHOCTh HAYUUTHCSI:

- CTaBUTb MIPOOIEMY, APTYMEHTUPOBATH €€ aKTYaJllbHOCTb;

- CaMOCTOSITEJIGHO TPOBOJUTH HWCCIEAOBAaHUS HAa OCHOBE IPUMEHEHHUS METOJIOB
HaOJIOICHUS U SKCIIEPUMEHTA;

- BBIJIBUTATh THITOTE3HI O CBS3SIX U 3aKOHOMEPHOCTSIX MPOIECCOB;

- OpPraHMU30BaTh UCCIIEJOBAHUE C ENIbI0 IPOBEPKU TMIIOTE3bI;

- JIeNIaTh YMO3aKIIFOUSHHS ¥ BBIBOJIBI HA OCHOBE apryMEHTAIINH.

IIporpamMma BHEYpOUHOM MAEATENBHOCTH IO XUMUU «MHp XHMHUH» paccuMTaHa Ha
yuammxcs 9 kinaccoB (34 yaca).

Coaeprxanue nporpaMmsi.
BHEYPOYHOIi 1eSITeJIbHOCTH M0 XUMUH «MHP XUMHH»

[Iporpamma 3aHATUI COCTOUT U3 YETBIPEX PA3IEIIOB:
1. Oco6ennoctu OI'D o xumMuw.
2. IloBTOpenue u yrayOsieHre TEOPETUUECKOro MaTepralia, MeTO/IMKa pPeleHus 3aJaHui
Pa3HOr0 YPOBHSI CJIOKHOCTH.
3. TecToBBII NPAKTUKYM.
OcHoBHOe cogepkaHHe

Paszgen 1. Ocodennoctu OI'D mo xumuu B 2021r. — 1y
— KOU(HUKATOP IJEMEHTOB COJICPIKAHUS



— cnerupukarusa Kumor OI'D nmo xumun
— uH(popMaImoHHkIe pecypcsl OI'D

Paznen 2. «Mup XuMHM» — TEOPETHUYECKMH MaTepuaj IO HEOPraHMYECKOM XMMHU U
NEpPBOHAYAJILHBIM MPEJICTABICHUSIM IO OPraHWYEeCKOW XHWMHH, METOJIMKA pEeLICHHs 3aJaHuil
Pa3HOIrO YPOBHS CIOXKHOCTH — 244.

Crtpoenue atoma. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK aToMOB mepBbIX 20 3IEMEHTOB
I[1CX95

[leprognueckuii 3akOH M TEpUOAMYECKAs cHCTeMa XuMudeckux osnemeHToB JI.U.
Menneneena

Crtpoenue Moiekyn. XUMHUYECKasi CBSI3b: KOBaJICHTHAs! (HEMOJIApHAs, TOJsIpHAs), HOHHAS,
MeTaJlJIn4ecKasl.

BanentHocTh XUMHYECKUX 371eMEHTOB. CTeneHb OKUCICHUS XUMUYECKUX AIIEMEHTOB.

IIpocteie u cnoxHele BemecTBa. OCHOBHBIE KJIACChl HEOPraHUYECKUX COEAMHEHMM.
Homenknarypa HeOpraHmueckux COeAMHEHUN.

XHAMHMUYECKass peakiusa. YCIOBHA W IPU3HAKM IPOTEKAHUS XUMHUYECKUX PpEaKIUi.
XuMUYecKue ypaBHEHHs. 3aKOH COXPAaHEHUS MacChl BEIIECTB.

Knaccupukanuss XUMHUECKHMX pEAaKUWH IO pPa3IMYHBIM MPHU3HAKAM: KOJIUYECTBY U
COCTaBY HCXOJHBIX U TOJYYCHHBIX BEIIECTB; M3MEHEHHUIO CTETEHEW OKHCICHUS XUMHYECKHX
3JIEMEHTOB, IOTJIOIEHUIO U BBIICICHUIO SHEPTUU.

Brrurcnenue MaccoBoil 10/ XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

ONEeKTPOIUTHl U HENEKTPOJAUThl. KaTuoHbl W  aHMOHBL.  DJIEKTPOJIUTUYECKAs
JUCCOLIMAIUS KUCTIOT, IIe04ei, conel (cpeaHux)

Peakuyu noHHOro 0OM€eHa M YCJIOBUS UX OCYILLECTBICHHUS.

XUMUYEeCKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

XHUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCJIOT.

XuMudeckue cBoMcTBa aM(pOTEPHBIX TUIPOKCUIOB.

XuMHYecKue CBOMCTBA CoJIeil (CpeIHuX)

XUMUYECKUE CBOMCTBA IIPOCTBIX BEIIECTB HEMETAIIJIOB: TAJIOT€HOB, KUCIOPO/a, CEPHI.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAUIOB: a30Ta, (ocdopa, yriepona,
KpEMHUS

Uucteie BemecTBa U cmecu. [IpaBmina Ge3omacHoi pabOThl B MIKOJIBHOM J1abopaTopuu.
YenoBek B MUpPE BELIECTB.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PeaKkIKi. OKUCIUTENb U BOCCTAHOBUTEIID.

Boruncnenne MaccoBOM J1OJIM pacTBOPEHHOIO BEIECTBA B pacTBOpe. Brrumcienus mno
XUMHYECKOMY ypaBHEHHIO. (Ne21)

Pacu€rHble 3am1aun: BBIYMCIIEHHE MAacCOBOM JI0JIM XMMHMUYECKOTO 3JIEMEHTA B BEIIECTBE,
BBIUMCJIEHMSI 110 XMMHUYECKOMY YPaBHEHHUIO C HCIIOJIb30BAHUEM MAacCOBOW JIOJU PacTBOPEHHOTO
BeniecTsa B pactBope. (Nel5, 21)

B3aumocBs3b pa3InyHBIX KJIACCOB HEOPraHWYECKUX BellecTB. Peakiiuy noHHOro oOMeHa.

XHWMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB METAJUIOB: ILEIOYHBIX, HIETOYHO3EMENbHBIX,
MarHusi 1 uX COeIMHEHUH, jKeJie3a U ero COeIMHEHUH, allFOMUHUS, €r0 COSTUHEHHH.

Omnpenenenne XapakTepa Cpeapl pacTBOPOB KHCIOT W INEJIOYEH € IIOMOIIbIO
nHIMKaTopoB. KadecTBeHHBIe peakuynn Ha aHHOHEI B pactBope (CI°, Br, I, S*, SO3%, SO4%", NO3
", POs ¥, COs3 %,

Si0s3 %)

KauecTBeHHbIe peakiny Ha KaTnoHkl B pactBope (NH4 *, Na*, K*, Ca?*, Mg?*, Fe?*, Fe3*,
A|3+, CU2+, Zn2+)

[Tonyyenue ra3000pa3HbIX BemiecTB. KauecTBeHHbIE peakIUMM Ha Tra3000pa3Hble
BellecTBa (KUCIOPOI, BOJOPO, YTIAEKUCIBIN T'a3, aMMHUAK)

IlepBoHauanbHBIE CBEIEHUS 00 OPraHMYECKUX BEIIECTBAX: MPEAETIbHBIX U HETIPeIeIbHBIX
yIIeBoI0poAax (MeTaHe, 3TaHe, ITUIICHE, alleTUIICHE)



MCTOANYCCKUMH PCKOMCHAAIIUAMMU.

[lepBoHauabHBIC CBEICHHUS 00 OPraHMYECKUX BEIIECTBAX: CIIUPTax (METaHOoIe, dTAHOIIE,
TIIAIIEPUHE), KaPOOHOBBIX KUCIIOTAX (MYPABbUHOU, YKCYCHOU, CTEAPUHOBOM).

buonornvecku BakHbIC BEIIECTBA: OCJIKH, XKHUPBI, YTIICBOIBI.

Paznen Bkimouaetr paboTy MO TPEHUPOBOYHBIM 3aJaHUSIM JJII OMPECIICHUs TOTOBHOCTH
HIKOJBHUKOB K 95K3aMCHY [0 TOMY WIM WHOMY paslielly C TOCICAYIOUMM aHATu30M |

Pa3gen 3. TecToBblii NpakTHKYM. — 9 4
Bkittodaet HermocpecTBEHHO TECTUPOBAHKE U PaObOTy ¢ OJIJaHKaMHU OTBETOB.

TemaTnueckoe NJIAHMPOBAHHUE

Tema

Bcero
4acoB

[Tnanupyemsie pe3ynbTatsl (YY)

Bxonnoii cpes KUM
2020r

2

OHpeI[eJ'II/ITL MapaipyTbel, B TOM YHUCJIC WHAHWBUIAYAJILHBIC,
IOBTOPCHHA U 3aKPCIVICHUSA TCM.

Paznen 1.
Ocobennoctu OI'D
o xumuu B 2021r.

3naet ocobennoctu OI'D 2021r, koaudukaTop 31EMEHTOB
conmepxkanus, crenupukanusi KumoB OI'D mo xumwuw,
uH(popManroHHsie pecypcesl OI'D;

HAy4YUTCSl HUCIOJIb30BaTh PA3JIMYHBIE HMCTOYHUKHU  JUIS
MOJIyYeHHUs] XUMUUYECKON MHpOpMaIiu

Pasnen 2.
XUMUAW

«Mup

24

Hayuurcs  onpenmensars  wenum U 3adadud
NESITEIbHOCTH, BBIOMpAaTh CPEACTBA pealv3alvK LEIH U
MIPUMEHSATh UX HA MPAKTUKE;

pasinyaTh BEIIECTBA Pa3HbIX KJIACCOB IMPOCTBIX U
CJIO’KHBIX BEILIECTB, ONPEIEIATh NX XUMUYECKUE CBOMCTBA,
B TOM YHCJIE U U3YYEHHBIX OPraHUYECKUX BELIECTB;

pasnnyaTh o Ka4eCTBEHHBIM peaKuusm
MPEJI0KEHHBIE KATUOHBI U AHUOHBI;

OTHCHIBATh XUMHYECKUE PEAKIIUU, HAOII0JaeMbIe B
XoJ1e JIEMOHCTPALIMOHHOT O u 1ab0paToOpHOTO
AKCIIEPUMEHTOB.

JIe7IaTh  BBIBOJBI W3 PE3yJbTATOB NPOBEAEHHBIX
XUMHYECKUX SKCIIEPUMEHTOB;

OOBSICHATH TE€HETUYECKYIO CBSI3b MEXK Y
BEIIIECTBAMH PA3HBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB;

CocTaBnate cxeMy OJJEKTpOHHOro OalaHca K
OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIM PEAKLIUSM, MPABUIBHO
paccTaBnsATh KOd(G(GUIMEHTHI Ha OCHOBE COCTAaBJICHHOMN
CXEMBI, ONPEICIISITh OKUCIUTENb U BOCCTAHOBUTE;

paccuuThbIBaTh  MAacCOBBIE  JOJM  XMMHYECKHUX
AJIEMEHTOB B BEILIECTBAX;

MPOU3BOAUTE  BBIYMCIIECHUS
YPaBHEHUIO C  HUCIOJIb30BaHUEM
pPacTBOPEHHOIO BEIIECTBA B pACTBOPE.

0 XUMHUYECKOMY
MAacCOBOH  JTOJH

Paznen 3. TectoBslit
MPAKTUKYM.

[IpaBUIBHOCTE OLIEHKA CBOMX BO3MOYKHOCTEM
BBITTOJITHEHUY 3aJJaHUH TECTa;
yMeHHe 0€301TMO0YHO 3aMOJIHITh OJTaHKH.

pu

KanennapHO-TeMaanecxoe NJIAHUPOBAHHE




Tema 3aHgaTHS

Hara

[Ipumeua

n/m IJ1aH ‘ daxT
Pa3nen 1. Oco6ennoctu OI'D mo xumuu B 2021r. (1 yac)

3 Oco6ennoctu OI'D no xumuu B 2020r.

Koau(UKaTop ANIEMEHTOB conepkanus, crenudukanus Kumos OI'D mo
xuMuH, aemMoHcTtpanuoHHbii KM 2021r., nHGOpMalMOHHBIE PeCypCh
oIo;

Paznen 2. «Mup xumum» (24 yaca)

4 Crpoenue aroma. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20
aneMmeHToB [ICXD. Ileproauueckuil 3aKOH M TNEpUOJUYECKasT CUCTEMA
xumuueckux ayemenToB /.M. MeHnieneesa

3) CrpoeHue Monekys. XuMHUYECKas CBS3b: KOBaJEHTHas (HEMOJIApHas,
HOJISIpHAs ), MOHHAs!, METaJUTMYECKasl.

BanenTHOCTh XUMUYECKHUX 1€MEHTOB. CTENEHb OKUCIIEHUS XUMHUYECKHUX
3JIEMEHTOB.

6 [Tpocteie n cnoxHble BemecTBa. OCHOBHBIE KJacChl HEOPraHUYECKUX
coeauHeHuil. HomeHknaTypa HeOpraHMyecKiX COeAMHEHUI.

7 XuMmuyeckass peakuusa. Xumuueckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKHX PEeaKLUH MO0 Pa3IuYHbIM NIPU3HAKAM: KOJHMUYECTBY U COCTaBY
UCXOJHBIX M MOJIyYEHHBIX BELIECTB; M3MEHEHUIO CTENECHEW OKUCICHUS
XUMHMYECKHX 3JIEMEHTOB, OIJIOIIEHUIO U BbIIEIECHUIO SHEPTUH.

8 Boluniciienue MaccoBoil J10J1M XMMHUYECKOT'0 3JIEMEHTA B BELLIECTBE.

9 ONEeKTPOMUTBl U HEIJIEKTPOJIUTHI. Katnonel ¥ aHUOHBL
DNEKTPOIUTHYECKAs JUCCOLUALUS KUCIIOT, IeI04el, conel (CpeaHuXx)
Peakiiuy HOHHOTO 0OMEHa U YCJIOBHUS MX OCYIIECTBIICHHUSL.

10 | XumHuuecKue cBOMCTBAa OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX.

11 | Xumunueckue cBOMCTBa OCHOBaHMN U KUCJIOT.

12 | Xumnueckue cBoiicTBa aM(pOTEPHBIX THAPOKCHJIOB.

13 | Xumuueckue cBoiicTBa coneil (cpemHux). B3anMOCBsI3b pa3IMYHBIX
KJIACCOB HEOPraHWYECKHX BellecTB. Peakiiun HOHHOTO OOMeHa.

14- | Xumnueckue CBOMCTBa MPOCTBIX BEIIECTB HEMETAJUIOB: TaJOTEHOB,

15 | kucaopona, cephl.

16- | Xumudeckne CBOMCTBA MPOCTHIX BEIISCTB HEMETAJUIOB: a30Ta, docdopa,

17 | yrnepona, KpeMHuUs

18 | Yuctele BemecTBa U cMecH. [IpaBuia 6e30macHON paOOTHI B IMIKOJIBLHON
nabopaTtopuu. YenoBek B MUPE BEIIECTB.

19 | OkucnuTeNbHO-BOCCTAHOBUTEIHHEIC peakuuu. Oxucnutenb U
BOCCTAHOBUTEb.

20 | BerumcineHne MacCcOBOW JIOJIM PAcCTBOPEHHOTO BEIIECTBA B PacTBOpE.
Bbruuciienus o XuMH4ecKoMy ypaBHeHHI0. (Ne21)

21 | PacuérHble 3a7auu: BBIYMCICHUE MAaCCOBON JOJIM XMMUYECKOTO 3JIEMEHTA
B BEIIECTBE, BBIUMCICHHUS 1O XHUMHUYECKOMY YPaBHEHHIO C
MCIIO0JIb30BAaHUEM MACCOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE.

22 | XUMUYECKHEe CBOWMCTBA MPOCTHIX BEIIECTB METAUIOB: IIEIOYHBIX,
IIEJIOYHO3EMENBHBIX, MarHusi W UX COEAMHEHHH, XKelle3a M €ro
COCIUHCHMH, ATIOMUHUS, €r0 COCTUHCHHI.

23 | OmpeneneHue XapakTepa Cpelbl pacTBOPOB KHCIOT M INENOoYed ¢

HIOMOILLIO HHIUKATOPOB. KauecTBEHHbIE PEAKIMU HAa aHUOHEI B PACTBOPE
(CI', Br, I, S*, SOs*, SO4%, NO3 , PO4 %, CO3 %, Si0O3 %)
KauecTBeHHBIE peakIun Ha KaTHoHBI B pactBope (NH4 ¥, Na*, K*, Ca?",
M92+, Fe2+' Fe3+, A|3+, CU2+, Zn2+).
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[Monmydyenne rTa3000pa3HBIX BemecTB. KadecTBEHHbIE peaklud Ha
ra3000pa3HbIe BemecTBa (KMCIOPOI, BOAOPO, YTIIECKHUCIIBIN T'a3, aMMHAK)

25 | I[lepBoHauanbHbIe CBEIEHUS 00 OPraHUYECKUX BEIIECTBAX: MPEIEIbHBIX
U HeMpeeNIbHbIX YIIeBO0poiax (MeTaHe, dTaHe, TUJICHE, alleTHIICHE)
26 | I[lepBoHauanbHble CBEACHHS OO0 OpPraHWYECKHX BEIECTBAX: CIHPTax
(MeTaHoJIe, ATAaHOIEe, TIUIEPUHE), KApOOHOBBIX KUCIOTAaX (MypasbuHoll,
YKCYCHOM, CTEapUHOBO).
27 | buonornyecky BaKHbI€ BelIeCTBA: OCJIKH, JKUPBI, YIIIEBOIbIL.
Pa3znen 3. TecroBslii npakTukyMm. (9 yac)
28- | lnarnoctuueckas pabora
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