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PABOYAS IIPOI'PAMMA
110 BHEYPOUHOU JeATEIbHOCTH «PeleHne KOMOMHUPOBAHHBIX U
YCI0KHEHHBIX 3a/1a4 110 XUMHUH B paMKax IporpaMmsl « Touka pocta» u
oATOTOBKH K OI' Dy

9 kJ1acc

YpoBensb 00111€T0 00pa3zoBaHuUs
OCHOBHOE 00111ee 00pa3oBaHue

[Iporpamma pa3zpaborana Ha ocHoBe [IpuMepHO TporpaMmMbl OCHOBHOTO
ob1iero oopazoBanus u ['ocygapcTBEHHOT0 00pa30BaTEILHOIO CTaHAaPTA.

Yuutens Opinosa 1.B.

ITosicHuTEIBLHASA 3aIMCKA


mailto:post@school2skopin.ru

Bueypounast nesitenbHOCTh «Perenre KOMOMHUPOBAHHBIX M YCIOKHEHHBIX 3a/lad M0 XUMHUU B
paMkax nporpaMmsbl «Todka pocta» u moarotroBku k OI'Dy» mpenHaszHadeHa s ooydaromuxcs 9 knacca,
BBIOPABIIMX TPEAMET XUMHUM I caadd dk3ameHa B ¢opme OI'D u mraHupyronmx B JajbHEHIIIEM
W3YYCHHUE XUMHUH Ha IPOGUITHHOM YPOBHE.

Henp nanHOTO Kypca — MOJArOTOBKA M MOJJEP>KKa BBITYCKHUKOB 9 Kilacca IIKOJbI, TIOMOIIb B
MIPEOJIOJICHUM KOTHUTHBHBIX, JUYHOCTHBIX W IPOIECCYANbHBIX TPYAHOCTEW B IMEPUOJ MHOJATOTOBKH K
9K3aMEHY.

Pe3ynbTaTroM COBMECTHOH AESITENLHOCTH OOyJarommxcs 9 kjacca W memarora OyayT SIBISTHCS
pe3yNbTaThl MPOOHOTO TECTHUPOBAHUS, 2 B KOHEUHOM HTOTE — MTOrOBAasl aTTECTAlMs OOYyJaroIIUXCs IO
NPEAMETY XUMHUSL.

B coorBerctBUM ¢ TpeboBaHusMu DenepalbHOTO TOCYAapCTBEHHOTO0 00pa30oBaTebHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpa30BaHUS BO3HHKIA HEOOXOAWMOCTH B pa3pabOTKe MpOrpamMMbl
BHEYPOUHOH [IEATENBHOCTH, TMO3BOJISIIOMICH pACHIUPUTh W YIIyOUTh CBOM 3HAHHUS 10 XUMHH,
c(hopMHPOBATh HaBBIKU UCCIIEIOBATEIBCKON JI€ATEIbHOCTH.

Axmyanbhocmes TPOrpaMMBbl CBsI3aHA C BO3MOXKHOCTBIO OOYyYaromierocst BbIOpaTh MpO(UIbHBIHN
npeaMeT oOydeHHUs B CTapIIUX KiaccaX WM W3MEHUTh CBOW BBIOOp. DK3aMEH MO0 XUMHUHU TpeOyeT OT
0o0ydJaromuXCcsl MHOTMX 3HAHUW W TIOHATUH HE TOJBKO B OOJACTHM HEOPraHWYECKOW XUMHH, HO H
OpraHWYECKON XMMHH; BJIAJIETh MIPAKTUYECKUMH HABBIKAMHU U YMETh MPUMEHSTh UX B IPYTrOd CUTYallUH.
3aHATUS 1O BHEYPOUYHOW JEATENbHOCTH «Pemenne yCIOKHEHHBIX 3aJay» MpeIHa3HA4YeHbl s
TEOPETUYECKON M TPaKTUYECKOM MOMOIIM B TMOATOTOBKE K ['OCymapCTBEHHOW HMTOTOBOM aTTECTAIUU.
3aHATHS OPUEHTUPOBAHBI HA MOBTOPEHUE, CHCTEMATH3AIMIO0 M YIIIYyOJICHHOE HM3Y4YCHHE Kypca XHMHH
OCHOBHOMH IIIKOJIBI, a TAK)KE Ha MOATOTOBKY oOyuatommxcs 9-x kinaccoB k OI'D u oOyuaronmxcsi, KOTopble
BBIOUPAIOT XUMHUIO AJis JaibHelmero oOydeHuss B mpoduie. 3aHsATHS MO MporpaMMe BHEYPOUYHOM
JESTENIbHOCTH MOMOTYT Peaui30BaTh 00yUYaIOUIMMCS MPOEKTHI [0 BBIOPAHHBIM TEMaM.

Hoeu3nou NaHHOW TIPOrpaMMBbl SIBJSIETCA TO, YTO B OCHOBE JIEKUT CHUCTEMHO-IEATEIbHOCTHBIN
MOJIX0JT, KOTOPBINA CO3[Ia€T OCHOBY JIJISI CAMOCTOSITEIBHOTO YCIEITHOTO YCBOCHUST 00YJIarOIIUMHUCS HOBBIX
3HaHUW, yMEHUH, KOMIETEHLMH, BUIOB U CIIOCOOOB JEATEIBHOCTH M OOECIEYUBAET COOTBETCTBHE
NESATENIbHOCTH OOydYalolMXcsl MX BO3pacTy M HWHAMBHIYAJIbHBIM OCOOCHHOCTSIM. DMOILMOHAIBLHOE
NepeXKMBaHUE TPOLIECCa OTKPBITUS SIBISIETCS OCHOBOW MOTHBAIMM K 3HAHUSAM, CTUMYJIATOPOM CaMOM
YMCTBEHHOW JESTEIbHOCTH B  JIOCTHKEHUU LENeH JMYHOCTHOTO, COLMAIIBHOIO M I03HABATEIBHOTO
pa3BUTHS 00YJAIOIITUXCSI.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

o  ®DenepanbHbiil 3ak0H Ne273 @3 o1 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoii Deneparum;



o @enepanabHBIN TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIA CTAHAAPT OCHOBHOTO OOIIEro o0pa3oBaHUs,
YTBEP)KICHHBIN nprkazoM MuHHcTepcTBa 00pazoBaHus U Hayku Poccuiickoit @eneparuu ot 17
nexadbpst 2010 r. Ne 1897;

e TpebGoBaHusi K OCHAIIEHHIO O00Pa30BATENHLHOTO MPOLIECCA B COOTBETCTBUU C COIEPKATEIbHBIM
HAlloJJHEHWEeM  Y4eOHbIX  MpeAMETOB  (enepaabHOr0  KOMIIOHEHTa  TOCYJapCTBEHHOTO
00pa30BaTENLHOTO CTAaHAAPTA, YTBEPKICHHBIN MpHKa3oM MUHHUCTEPCTBa 00pa3oBaHMs M HAYKU
Poccuiickoit @enepanuu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHuTapHO - DSNHUJIEMUOJOTHYECKUE TpeOOBAaHUA K YCJIOBHSIM H
opraHu3anu  o0y4deHHUs B 00IIeOO0pa3oBaTENbHBIX  YUPEKICHHUSIX,  YTBEPKIACHHBIC
IIOCTaHOBJIEHHEM [ TaBHOTO rocyaapcTBeHHOro canutapHoro Bpaya P® ot 29.12.2010r. Nel189».
3aHATUS TPOBOIATCA UHINBUAYaAIbHBIEC U TPYIIIOBBIC.

I]enb mporpaMmbl:

- MOATOTOBKAa W TOJJEpXKa BBITYCKHUKOB 9 Kiacca IIKOJbI, MOMOIIb B MPEOJOJICHUHN
KOTHUTHBHBIX, JINYHOCTHBIX U MPOLECCYAbHBIX TPYIHOCTEH B IEPUOJ MOATOTOBKHU K K3aMEHY.

3aoauu porpaMMbl BHEYPOUHOU 1E€ATENBHOCTHU 110 XUMHHU:

OCBOGHHE BaXHEHIIMX 3HAHUM OO0 OCHOBHBIX TOHATUSAX U 3aKOHAX XUMHH, XUMHUYECKOU
CUMBOJIUKE;

OBJIaJICHUE YMEHHUSMHU HAOJI0JIaTh XMMUYECKHE SBJICHUS, IPOBOAUTH XUMHUUECKUH 3KCIIEPUMEHT,
IPOBOJIUTH PAcYEThl HA OCHOBE XMMHUYECKUX (POPMYIT BEIIECTB U YPABHEHUI XUMHUECKUX PEAKIINH;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB U MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B mpoliecce
MPOBEJCHUSI XUMUYECKOTO 3KCIEPUMEHTa, CAMOCTOSITEILHOTO MPUOOPETEHHsI 3HAHUI B COOTBETCTBHUU C
BO3HUKAIOIIUMU KU3HEHHBIMU TOTPEOHOCTIMU;

BOCIIUTAHHE OTHOIICHUS K XHMMHUU Kak K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTeCTBO3HAHUS M DJEMEHTY OOIICUEIOBEYECKON KYJIbTYphl; NMPUMEHEHUE NOJYYCHHBIX 3HAHUU U

YMEHUH TSl HCTIOJIb30BaHUs B HECTAHIAPTHOM CUTYaITUH.

Il1anupyemMble pe3yabTaThl
Ha 3anHATHSX BHEypo4yHOIl nesTenbHOCTH «PemieHne YCIOKHEHHBIX 3agau» 00ydaromiuecs
JIOTIONTHAT CBOW 3HAHUS MO XUMHHM, IOBBICAT CBOM YpPOBEHb TEOPETHUECKOW M SKCIEPUMEHTAIHHOU
MOJATOTOBKU. 3aHSATHUS MPU3BAHBI MPOOYAUTH Y YUALIUXCS MHTEPEC K XUMHUYECKONW HAYKH, CTUMYJINPOBATh
JanbHEHIIee M3y4eHHEe XUMHU. XHMMHYECKHe 3HaHUS, C(pOpMHUpOBAHHBIE HAa BHEYPOUHBIX 3aHATHSIX,
HOMOTYT OOy4aroIMMcsi B TOATOTOBKE K HK3aMEHY 0 XMMUHU M B JaJbHEHIIEM OCO3HAHHO BHIOPAThH
HarpasieHue NPOYUIBLHOTO 00yUEHUSI.

IIpenmMeTHBIMH pe3yJIbTaTaMM OCBOCHMS IPOTPaAMMBbI SIBJISIFOTCS:



- B IO3HABaTEJIbHOM cdepe: ONMUChIBaTh JAEMOHCTPALMOHHBIE U CaMOCTOSTEIbHO MPOBEICHHBIE
HKCIEPUMEHTBI, UCIONB3Yys JJIsl ATOT0 PYCCKHH SA3bIK U S3bIK XMMHHU; HAOMIOJATh IEMOHCTPUPYEMBIE U
CaMOCTOSITENIEHO MTPOBOIUMBIE OIBITHI, XUMUYECKHE PEAKLIUH, IPOTEKAIOIINE B IIPUPOJIE U B OBITY;

- B [ICHHOCTHO-OPUEHTAIIMOHHOM cepe: CTPOUTH CBOE MOBEACHUE B COOTBETCTBUH C MPUHIUIIAMH
OepeKHOr0 OTHOUICHHS K PUPO/IE;

- B TPYZOBOH cdepe: MIaHUPOBATh U OCYIIECTBIISATH CAMOCTOSATENIBHYIO padOTy 10 IOBTOPEHHIO U
OCBOEHHUIO TEOPETUYECKON YacTH, INIAHUPOBATh U NMPOBOJUTh XUMUYECKUI SKCIIEPUMEHT; MCIIOJIb30BATh
BEIIECTBA B COOTBETCTBUHU C MX IMpeIHa3HAYECHUEM U CBOHCTBaMHU;

- B cpepe 0€30MACHOCTH >KUZHEEATEIHHOCTH: OKa3bIBaTh MEPBYIO MOMOILb MPH OTPABIICHUSX,
0’KOTax U JIPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JJa0OPATOPHBIM 000PYJOBAHUEM.

JINYHOCTHBIMHM pe3yIbTATAMM SIBIISIFOTCS:

- B LICHHOCTHO-OPUEHTAIIMOHHOM cepe — YyBCTBO FOPAOCTH 332 POCCUHCKYIO HAyKy, OTHOIIEHHE K
TPYAY, LEJIeYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOILICHKA;

- B TpPYyIOBOH c¢epe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY nanbHeiIiel o0pa3oBaTeNbHOM
TPAcKTOPHH;

- B TO3HaABaTeIbHON cdepe: MOTHUBAIMS YYCHHS, YMEHHE YIPABISITH CBOSH IMO3HABATEILHOM
JESITeIbHOCTH.

MeTtanpeAMeTHBIMH Pe3yJbTATAMM SIBIISIFOTCS:

- BJIaJICHHE YHHMBEPCAJIbHBIMU €CTECTBEHHO-HAYUYHBIMH CIIOCOOAMHU JIESTENBbHOCTH: HaOJII0eHuE,
U3MEpEeHHue, IKCIEPUMEHT, YIeOHOE HCCIIeI0BaHUE;

- YMEHHE TeHEepUpOBaTh UJIEHU, ONIPENIEIATh CPEACTBA, HEOOXOUMBIE I UX pealu3allii;

- YMEHHE OIpEAeNsATh LEeNU U 3a/adydl JeATeIbHOCTH, BBIOMPATh CPEICTBA pealu3ally LT U
IPUMEHSTh UX HA IPAKTHKE;

- UCIIOJI30BATh PA3JIMYHBIC HCTOUHUKU JIA MMOJTYYCHUSA XUMHUYECKOM I/IH(bOpMaI_[I/II/I.

OcBoeHHE MpOTpaMMbl BHEYPOYHOW JIEATEIHHOCTH OOYYAIOIUMUCS TO3BOJHUT TOJTYYHTH
CIIEYIOIINE PE3yIbTaThI:

B cpepe pazeumua nuunocmubix yHUBEPCATLHBIX YUEOHBIX OCUICHBUIL 8 PAMKAX:

1. Koenumuenozo xomnonenma 6y0ym cghopmuposanvl.

- OCHOBBI COIMAbHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTAIUsl B OCOOCHHOCTSX COLMATHHBIX
OTHOIIICHUM U B3aMMOJICHCTBUM;

- DKOJIOTUYECKOE CO3HaHHE, NMPU3HAHHWE BBICOKOW IEHHOCTU >KU3HU BO BCEX €€ MPOSBICHUSIX;
MPaBUJI TOBE/ICHUS B YPE3BBIYAMHBIX CUTYALIHSIX.

2. [JenHHOCMHO020 U IMOYUOHATILHO2O KOMNOHEHMO8 6y0em cpoOpMUpo8ana.:

- HOTp€6HOCTI> B CAMOBBIPAXKCHUU U CaMOpcCain3aluu, COUaJbHOM IIPU3HAHUU.



3. leamenbHocmHno2o komnoHenma 6y0ym c@hopmuposansi:

- YMEHHUE BECTH JMaJOr HAa OCHOBE PABHOIPABHBIX OTHOIICHWW W B3aUMHOTO YBAXKECHHUS H
TPUHSITHS,

- YCTOWYMBBHIN TIO3HABATEIbHBIA HMHTEPEC M CTAHOBJICHUE CMBICIO00pa3yromiel (QyHKIINH
MO3HABATEIILHOTO MOTHUBA;

- TOTOBHOCTb BbIOOpa MPOQHUIBLHOTO 00pa30BaHMUsL.

2. Obyuarouuiics MoIy4UTh BO3MOKHOCTH ISl (POPMUPOBAHUS:

- BBIPQXKEHHON YCTONYMBOMN yueOHO-TT03HABATEIHHOM MOTHUBAIIMHM M HHTEPECa K YUYCHHIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIUTAHHUIO.

B cgpepe pazeumusn pecynamugHnvix yHu6epcanbHvix yUeOHbIX 0eiicmeuii 00y4aouuicsa

1. HayunTcs:

- 1[eJIeN0JIaraHyIo, BKJII0Yasi MOCTAHOBKY HOBBIX 1IeJiel, mpeoOpa3oBaHue MPaKTUUECKON 3a/1a4u B
MO03HABATENbHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCJIOBHS JOCTHXKCHHS 1LI€IM Ha OCHOBE y4Y€Ta BbIICJIEHHBIX
YUUTEIEeM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepHuae;

- IJTAHUPOBATH MYTHU JTOCTHKEHUS LENEH.

2. [Tony4uTh BO3MOKHOCTh HAYUYHUTHCS:

- CaMOCTOSTEIHbHO CTAaBUTh HOBBIC YUCOHBIC LIETH U 33/1a4H;

- MIPU TUTAHUPOBAHUM JOCTHKEHMSI 1IeJIed CaMOCTOSATENIbHO M aJIEKBaTHO YYHUTHIBATH YCJIOBHUS U
CPEICTBA UX JOCTUKECHMUSL.

B cepepe pazeumusn KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX 0CUCMEUI 00YUalouiuIica

1. Hayuurcs:

- aJIEKBAaTHO MCIOJIb30BaTh PeUb JUIsl INIAHUPOBAHUS U PETYISIIIUU CBOEH JESITEIIbHOCTH;

- aJICKBaTHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA ISl PEIICHUS Pa3IMYHBIX KOMMYHHKATUBHBIX
3a]a4; BJIAJEeTh YCTHON U MHUCbMEHHOMN PeUblO; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OPraHU30BbIBATH U MJIAHUPOBATH YUEOHOE COTPYAHUUECTBO C YUYUTEIIEM U CBEPCTHUKAMU;

- UHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aMMOJIEUCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [TonyyuTh BO3MOKHOCTh HAYUYHUTHCS:

- Opatb Ha ce0s MHULIMATUBY B OpraHU3allid COBMECTHOTO IEHCTBHUS;

- OKa3bIBaTh NOJJEPKKY U COAECUCTBHUE TEM, OT KOI'O 3aBUCHUT JAOCTH)KEHHE LIEJIM B COBMECTHOM

ACATCIIbHOCTH.

B cepepe pazeumun noznasamenvbHoviX YHUBEPCAIbHBIX YUEOHBIX OCUCM ULl 00YUAIOUWUTICA
1. HayunTcs:

- OCHOBaM pcajin3dalnuun HpOGKTHO-HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,



- IPOBOJIUTH HAOJIIOJICHUS U SKCIIEPUMEHT 110/ PYKOBOJCTBOM YUMTEIS;

- OCYUIECTBJIATh PACIIMPEHHBIA MOMCK MH(YOPMAIIMU C MCIIOJIB30BAaHHEM PECYPCOB OMOIMOTEK U
HurepHera.

2. [Tomy4uT BO3MOXKHOCTh HAYYUThHCS:

- CTaBUTb MIPOOJIEMY, APTYMEHTUPOBATh €€ aKTYalbHOCTb;

- CaMOCTOSITENIbHO MPOBOAMUTH MCCIEOBAHUS HA OCHOBE NMPUMEHEHHMS METOJIOB HAONIOACHUS U
IKCIIEPUMEHTA;

- BBIJIBUT'aTh TMIIOTE3bI O CBA35AX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- OpPraHN30BaTh UCCIIEOBAHUE C LIENIBI0 IPOBEPKU THITOTE3bI;

- ACJIaTh YMO3AKJIIOUYCHUS U BBIBOABI HA OCHOBC apryMCHTAIUU.

[IporpaMMa BHEYpOYHOW JeATENBHOCTH 1O XxuMmMuu «PemeHue KOMOMHMpPOBaHHBIX U
YCIOKHEHHBIX 3a/1a4 110 XMMUM B paMKax nmporpammbl «Todka pocta» u moaroroBku k OI'D» paccunrana

Ha yJamuxcs 9 knaccos (34 gaca).

Coaepsxanue nmporpaMmbl

[Iporpamma 3aHATHII COCTOUT U3 YETHIPEX Pa3/IEIIOB:

1. Ocobennoctu OI'D o xumMuH.

2. IloBTOpeHue u yriayOeHne TEOPETUUECKOTO MaTeprala, METOIMKA PelIeHUs 3alaHuil pa3HOTO
YPOBHSI CIIOKHOCTH.

3. TecTOBBIi IPAKTUKYM.

4. BeimoaHeHNEe MTPOSKTHO-UCCIIEA0BATEIIBCKUX PaldoT.

OcHoOBHOe coep:kaHue

Pazgea 0. Bxoanoii cpe3 KUM 3a 2021r. — 24

Pa3nen 1. Oco6ennoctu OI'D no xumuu B 2022r. — 14
— KoAU(UKATOP SJIEMEHTOB COJIEPKaHUS

— cnenudukanus Kumos OI'D mo xumun

— undopmarmorHsie pecypcsl OI'D

Paszgea 2. «PenmieHne KOMOMHUPOBAHHBIX U YCJ0KHEHHBIX 3aa4» — TEOPETUUECKUN MaTepra
M0 HEOPraHUYECKOW XMMHH W MEPBOHAYAIBHBIM IMPEACTABICHUSM MO OPraHUYECKON XUMHUHU, METOJUKA
pelieHus 3aIaHli Pa3HOTO YPOBHS CIIOKHOCTH — 244,

Crpoenne atoma. CTpoeHHE IEKTPOHHBIX 0000uek aToMoB 1epBbix 20 snemenTos [1CXD

[Tepuonuueckuii 3aKOH U MEPUOANYECKAsI CUCTEMa XUMUYecKuX 35eMeHToB .. MenneneeBa

Crpoenue wmoiiekya. XUMHUYECKas CBs3b: KOBaJCHTHas (HEMOJIApHAs, NOJIApHAas), HOHHAs,
MeTaJlJTn4ecKasl.

BaneHTHOCTh XMUMUYECKUX AJIEMEHTOB. CTENEHb OKUCIECHUS XUMUYECKUX JJIEMEHTOB.

[Ipoctele w cnoxHble BeniecTBa. (OCHOBHBIE KJIAcChl HEOPraHMYECKUX  COEOUHEHUHU.
HomMeHKkatypa HEOpraHM4eCKUuX COEIUHEHUN.

XuMuYecKasi peakuus. YCIOBUS M MPU3HAKU MPOTEKAHUS XUMHUYECKUX pEaKIHil. XUMHUYECKUE
ypaBHEHUs. 3aKOH COXPAHEHUs MaCChl BEIIECTB.



Knaccudukanus XUMUYECKMX pEaKIUd [0 PAa3IUYHBIM TMPU3HAKAM: KOJHUYECTBY M COCTaBY
UCXOJHBIX U TIOJIYYEHHBIX BEIIECTB; HM3MEHEHHUIO CTENEHEHl OKHUCIECHHUS XHUMUYECKUX JIIEMEHTOB,
MOTJIOIICHHIO U BBIICJICHUIO SHEPTUU.

Brruncnenme MaccoBoil 10711 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPONUTBl U HEAIEKTPONAUTHl.. KaTHOHBI M aHUOHBL. JNEKTPOJUTUYECKAs JAMCCOLUALIMS
KHCJIOT, IIeJI0ueH, coyiel (CpeIHuX )

Peakuun noHHOTO 0OMEHA M YCIIOBUS UX OCYIIECTBICHHUS.

XUMHYEeCKHE CBOMCTBA OKCUAOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XUMUYECKHE CBOMCTBA OCHOBAHUM M KUCIIOT.

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THAPOKCHIOB.

XUMHUYECKHE CBOMCTBA COJIEH (CpeaHMX )

XUMUYeCcKHe CBOMCTBA MPOCTHIX BEIIECTB HEMETAIJIOB: TaJIOI€HOB, KUCIOPO/Ia, CEPHI.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: a30Ta, (hocdopa, yriepoaa, KpeMHUs

Uucteie BenecTBa 1 cMecH. [IpaBmia 6e3omacHoOi paboThl B IMIKOJIBHOMU JlabopaTtopuu. YemoBek B
MUpE BELIECTB.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTENb.

Beluncnenue MaccoBOM JOJAM  pPacTBOPEHHOIO BEILIECTBA B pacTBope. BwluucieHus mno
XUMHUYECKOMY ypaBHEHHIO. (No21)

Pacu€rHpie 3amauu: BBIUKMCIEHHME MACCOBOM JOJM XHWMHYECKOrO 3JIEMEHTAa B BELIECTBE,
BBIUMCJICHHSI 10 XUMHUYECKOMY YPaBHEHHIO C UCTIOJIb30BAaHUEM MAacCOBOI 0 pacCTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3anumocBsI3b pa3InyHbIX KI1AaCCOB HEOPTAaHUYECKUX BeIlleCTB. Peakiiuu HOHHOTO 0OMeHa.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJLJIOB: IIEIOYHbBIX, MIEIOYHO3EMEIbHbBIX, MATHUS U
UX COSIMHCHUM, KeJIe3a U er0 COCAUHCHUH, aJIOMHHHS, €T0 COSIMHCHUH.

OnpezeneHue xapakTepa Cpellbl pacTBOPOB KHCIOT W IIEJIOYEH C MOMOUIBI0 HHAUKATOPOB.
KauecTBeHnbie peakiuu Ha annoHbl B pactBope (CI', Br, I, SZ', 8032', SO42', NO3; °, POy 3', CO; 2',

Si0; )

KauecTBeHHbIe peakuuy Ha Katronbl B pacteope (NH4 *, Na*, K¥, Ca**, Mg**, Fe**, Fe**, AI*,
CU2+, Zn2+)

[Tonyuenune ra3zoo0pa3Hbix BemlecTB. KadecTBEHHbIE pEaKIMM Ha Ta3000pa3HbIEe BelIleCcTBa
(KUCIOPO, BOAOPO/I, YIIIEKHUCIBINA ra3, aMMHAaK)

[lepBoHayanbHble CBeJEHUS 00 OpPraHMYECKHUX BEIIECTBaX: NPEJENbHBIX U HEMPEeAeTbHBIX
yraeBoaopoaax (MeTaHne, 3TaHe, dTHIICHE, alleTUIICHE)

[lepBoHayanbHble cBeneHUs OO0 OpPraHMYECKHUX BEIIECTBaX: CHHUpPTax (MeTaHoje, 3TaHoJe,
TIIALIEPUHE), KAPOOHOBBIX KUCIIOTAX (MYpasbuHol, YKCYCHON, CTEApUHOBON).

buonoruuecku BakHbIe BELIECTBA: O€IKHU, )KUPBI, YIIIEBOIBI.

Pasmen Bkmiowaer paboTy MO TPEHUPOBOYHBIM 3aJaHHSIM JJIsl ONPEACTCHUS TOTOBHOCTH
HIKOJIbHUKOB K 9K3aMEHY MO0 TOMY WJIM MHOMY pa3fesly C MOCIEAYIOUUM aHAIU30M M METOIUYECKUMHU
PEKOMEHIalUsIMHU.

Pa3nea 3. TecToBblil NPAKTUKYM. — 4 4
Bxittouaer HenmocpeACTBEHHO TECTUPOBAHKUE U paboOTy ¢ O1aHKAMU OTBETOB.

Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATENbCKUX padoT. — 34

Paznen Bkimrowaer paboTy oOydaromuxcss IO BBHIOPAaHHBIM TeMaM MPOEKTa [0 XHMUH,
KOHCYJIBTAIIUH YIUTEIS.

TeMaTnuyeckoe NJIAHMPOBaAHUE

No | Tema Bcero | [Tmanupyemsie pe3ynbrarsl (YY)

/11 4acoB

0 Bxomnoii cpes KUM 2021r | 2 Onpenenuth MapupyTbl, B TOM YHCJI€ WHIUBUIYAJIbHBIC,
IOBTOPCHUS U 3aKPCIIJICHUA TCM.

1 Pasmenr 1. Ocobennoctu | 1 3naet ocooeHHoctr OI'D 2022r, koauduKaTOp AJIEMEHTOB
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OI'D o xumuu B 2022r.

cogepkanusi, cneunpukanus Kumo OI'D mno xumwuwy,
nHpopMannonHsie pecypcsl OI'9;

HAy4YUTCS UCMOJb30BATh PA3IUYHBIC HCTOYHMKH  JUIS
MOJTyYeHHUs XMMUYECKON MH(POpMaLuu

Pasnen 2. «Pemenue | 24
YCIIO)KHEHHBIX 3a]1a4»

Hayuurtcs onpenensts 1enu u 3a1a4u e TeIbHOCTH,
BBIOMpATh CPEICTBA PEaNTN3alMK LEIH U MPUMEHATh UX Ha
NPaKTHUKE;

pa3nuyaTh BENIECTBA PA3HBIX KIIACCOB HPOCTBHIX H
CIIOYKHBIX BEIECTB, ONPEIENIATh NX XMMHUYECKHE CBONCTBA, B
TOM YHCJIE U U3YYEHHBIX OPIraHNYECKUX BEIECTB;

paznu4aTh o Ka4eCTBEHHBIM peaknusam
NPEUI0KEHHBIE KATHOHBI M aHUOHBI,

OIMCHIBATh XMMHYECKHE PEaKIUH, HalOIogaeMble B
xoze JIEMOHCTPALIMOHHOTO U 1a00paTopHOTrO
IKCTIEPUMEHTOB.

JenaTh BBIBOABI M3 PE3yJbTaTOB IPOBEIEHHBIX
XMMHYECKUX 3KCIIEPUMEHTOB;

OOBSICHATH TEHETUYECKYIO CBSI3b MEX]y BELIECTBAMU
Pa3HBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

CoctaBnsaTh cXeMy DOJEKTPOHHOro OanaHca K
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIM PEAKLHUSAM, TPABUIBHO
paccTaBiATh KOX(pQUIMEHTH HAa OCHOBE COCTAaBICHHOMN
CXEMBI, OTIPEIEIISTh OKHCIUTENh U BOCCTAHOBUTEITB;

paccuMThIBaTh ~ MacCOBBIE  JOJIM  XHMHYECKUX
3JIEMEHTOB B BELIECTBAX;

NPOU3BOJUTH  BBIYMCICHHS 10  XUMHYECKOMY
YPaBHEHUIO  C  HCIOJB30BAaHWEM  MacCOBOH  JOJIK
pPacTBOPEHHOIO BEILIECTBA B PaCTBOPE.

Paznen 3. TecrtoBerii | 4
MPAKTHKYM.

IIpaBUIBHOCTE  OLICHKM  CBOUX  BO3MOXHOCTEM  IIpH
BBITNIOJIHEHUH 3aJaHUN TECTA;
yMeHHe 0€30IHMO0YHO 3aNOTHATH OJIaHKH.

Pasnen 4. Bemongenue | 3
MPOEKTHO-
HCCIIE0BATEIbCKUX padoT.

HayuuTcs onpenensTe 1enu U 3a/1a4u 1eATeIbHOCTH,
BBIOMpATh CPENICTBA peaTn3aliy [eId U MPUMEHSTh UX Ha
MIPaKTHUKE;

WCIONIb30BaTh PA3NIUYHBIE HWCTOYHUKH IS TOTYYCHHUS
XUMHUYECKON nH(pOpMaIuy,

HAYyYUTBCS  QJICKBAaTHO  HCIOIB30BAaTh  PEUYCBBIC
CpeIacTBa [UIsl PEIICHHs pPAa3JIUYHBIX KOMMYHUKATHBHBIX
3a/1a4;

dbopMHUpOBaHHE BBIPAKEHHONW YCTOMYMBOU Y4eOHO-
MO03HABATEIbHON MOTHBALIMU U UHTEpPECA K YUEHUIO;
TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY  JaJbHEUIIEH
00pa30BaTeNbHON TPACKTOPHUH.

Ka.nem[apﬂo-TeMaaneCRoe NJJAaHHPOBAHUE

No
/o

Tema 3angaTus

Jara [Tpumevanus

TUIaH dakr

1-2

Bxomnoii cpes KUM 2021r (2 gaca)

CeHts0pb
1-2
HEJIeIIsI




Paznen 1. Ocob6ennoctu OI'D no xumum B 2022r. (1 yac)

3 Ocobennoctu OI'D 1o xumuu B 2022r. 3 Henmens
Koau(UKaTOp AIEMEHTOB cojepkaHus, crenudukanus Kumon
OI'> mno xumuu, nemoHctparmoHHbii KHUM  2022r.,
nHpopmannoHHsie pecypesl OI'9;

Pa3nen 2. «Mup xumum» (24 yaca)

4 Crpoenne atoma. CTpoeHHE SJEKTPOHHBIX 00O0JIOYEK aTOMOB | 4 Hemelns
nepBeix 20 snementoB IICXD. Ilepuoauueckuid 3akoH U
MEpUOJNYECKasl CHUCTEMA XHMHUYECKMX 23semeHToB  J[.H.
Meunpgeneena

) Crpoenne Moyekyn. XWUMHYecKas CBsi3b:  KoBayieHTHast | OKTAOph
(HemonsipHasi, MOJSIpHAsl), HOHHAs, METAJUTMYECKasl. 1 Henens
BanentHocTe XuMHuecKuX 351eMEHTOB. CTENeHb OKHUCICHUS
XUMHUYECKHUX 3JIEMEHTOB.

6 [Ipocteie u cnoxuble BemiecTBa. OCHOBHBIE KJAacChl | 2 HEJENs
HEOpraHUYeCKUx coeAnHeHui. HoMeHkaTypa HeopraHu4ecKux
COEMHEHHII.

7 Xumuyeckass — peakuus.  YCJIOBUS M NpPU3HAKU | 3 HEAes
MIPOTEKAHUs XUMUYECKUX peakuui. XUMUYECKUE YpPaBHECHMUS.
3aKOH COXpaHEHHS MacChl BEIIECTB.

Knaccupukanuss XUMHUECKUX pEaKIUid MO Pa3IMYHBIM
MpU3HAKaM: KOJMYECTBY M COCTaBY HMCXOJHBIX U TOJYYE€HHBIX
BEILIECTB;, W3MEHEHUIO CTENEHEM OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB, MOTJIOIIEHUIO U BbIJIEJICHUIO SHEPTUH.

8 Briuucnenue mMaccoBoi J0IM XMMUUYECKOrO AJIEMEHTA B | 4 Henens
BEIIECTBE.

9 DNeKTPONUTHl U HednekTposnuThl. Katnonsl 1 anuonHsl. | Hos6ps 1
DJIEKTPOJIMTUYECKAS] JAUCCOIMALMS KHUCIIOT, WIEIOYei, CoJel | Heaens
(cpennux)

Peakuuu  wmoHHoro  oOMeHa M yCIOBUA  HX
OCYIIECTBJICHUSI.

10 XuMHYeCKHe CBOMCTBaA OKCHJIOB: OCHOBHEBIX, | 2 Heaes
aM(OTEPHBIX, KUCIIOTHBIX.

11 XHUMHYECKHE CBOMCTBA OCHOBAHUI U KUCIIOT. 3 Henmens

12 XHUMHYECKUE CBOMCTBA aM(DOTEPHBIX THAPOKCHIOB. 4 genens

13 XuMHYecKue CBOWMCTBa cojeil (cpemnux). BzaumocBsizb | JlekaOpb
pa3IMYHBIX KJIacCOB HEOpraHMYecKux BemlecTB. Peakuuu | 1 Henmens
HOHHOTO oOMeHa. (Ne22)

14- XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETALIOB: | 2-3

15 | ranoreHoB, KUCIOpPOAQ, CEPHI. (SN SIE

16- XUMHYECKUE CBOMCTBA MPOCTHIX BEILIECTB HEMETAJUIOB: | 4 HEHens

17 | a3ora, hocdopa, yriepoaa, KpeMHHS

18 Uuctele BemiectBa u  cMecH. llpaBmiia Oe3omacHoit | SIHBapp 2
paboThI B HIKOJIbHOI TabopaTtopun. YenoBek B MUpE BEIIECTB. Hezens

19 OKHUCIUTENHLHO-BOCCTAHOBUTEIBHBIE peakuuu. | 3 Henens

Oxwuciurens U BoccTaHOBUTENb. (Nel4, 20)
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20

Boruncnenue MaccoBoi J0IM pacTBOPEHHOTO BellecTBa | 4 Heaemns
B pacTBOpe. Brruncnenus mo xummudeckomy ypaBHeHU0. (Ne21)

21 PacuétHpie 3amaun: BBIUKMCIEHHWE MaccoBoi gonu | DeBpaib
XUMHYECKOTO JJIeMEHTa B  BEIIECTBE, BHIYMCICHUS 10 | 1 Hemens
XUMHUYECKOMY YPAaBHEHHMIO C HCIIOJIb30BaHHEM MAacCOBOM J0JU
pacTBOopEHHOrO BelecTBa B pactBope. (Nel$5, 21)

22 XVMMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB METAJJIOB. | 2 HEAEN
IIEJIOYHBIX, I[IEJT0YHO3EMENbHbIX, MAarHUusl MU WX COECIUHEHU,

JKere3a U €ro COeIMHEHU, alllOMUHHIS, €r0 COSTUHEHUIA.

23 Onpenenenne xapakTepa Cpelbl pacTBOPOB KHUCIOT U | 3 Hemems

niesnoueit ¢ MOMOIIbI0 MHAWKATOpOB. KauecTBeHHbIE peakluK Ha
-py |- o2 2- 2- . 3-
annonbl B pacteope (CI', Br, I, ST, SO37, SO47, NO3 *, PO, 7,
CO; %, Si03 %)
4
KauecTBenHnsie peakiinu Ha KaTuoHbI B pacTBope (NH, 7,
+ + + + + + + + +

Na*, K*, Ca**, Mg*, Fe**, Fe**, AI**, cu®, zn?").

24 [Tomyyenue ra3000pa3HbIX BemiecTB. KauecTBeHHBIC | 4 Hemens
peakiuu Ha Ta3000pa3Hble BemecTBa (KUCIOPOJ, BOAOPOI,
YTJICKUCIIBIN Ta3, aMMHUaK )

25 [lepBonauanbuble  cBefeHus 00  opraHmyeckux | Mapr 1
BELIECTBAaX: MPEICNbHBIX M HENpeAeNbHbIX YIJIEBOIOPOAAX | HEAeus
(MeTaHe, dTaHe, STHICHE, alleTUIICHE)

26 [TepBoHavaibHbIE CBEICHUS 00 OpraHUYECKUX | 2 Heaeus
BEIIECTBAaX: chuprax (MeTaHoyie, OdTaHOJIe, TJHUIEPUHE),
KapOOHOBBIX KUCIOTaX (MypasbuHou, yKCYCHOM, CTEApUHOBOM ).

27 bruonorndeckn BaKHBIE BEIIECTBA: OCNKH, JKUPBI, | 3 HEAENs
YTJIE€BO/BI.

Paznen 3. TecroBblii npakTukyMm. (4 yaca)
28- | lnarnoctudeckas pabora Armnpens
29 1-2
Heens
30- | lnarnoctuyeckas pabora 3-4
31 HENens
Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BAaTENbCKUX padoT (3uaca)
32- PabGoTa oOyuarommuxcs 1Mo BeIOpaHHBIM TeMaMm MpoekTta, | Mait  1-3
34 | KOHCYNBTAIIUU YUHUTETIS. Heens

11
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