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ITosicHuTEIBLHAS 3aICKA

BHaeypounast nestenpHOCTh «MuUp XUMHK» NpeHA3HA4eH i oOyuaromuxcs 9 kiacca,
BBIOpABIIMX MpPEIMET XMMUHU Ui cJadd sk3ameHa B ¢opme OI'D u minaHupyommx B
JanbHEHIIeM H3y4eHnEe XUMHUH Ha TPO(UIHHOM YpOBHE.

Ilens maHHOrO Kypca — MOATOTOBKAa M IHMOAJEP)KKA BBITYCKHUKOB 9 Kilacca ILKOJIBI,
IIOMOLIb B MPEOJOJICHUN KOTHUTUBHBIX, IJMYHOCTHBIX U NMPOLIECCYAIBHBIX TPYIHOCTEH B MIEPHOL
MOJAFOTOBKU K 3K3aMEHY.

Pe3ynbTaToM COBMECTHOH IeATENBHOCTH OOydarommxcs 9 kimacca W memarora OymyT
ABISAITHCS. PE3YyNbTaThl MPOOHOIO TECTUPOBAHUS, & B KOHEYHOM HTOI€ — MTOrOBasl aTTECTallMs
00y4aroImuxcs Mo MpeaIMeTy XUMMSL.

B cootBercTBUN ¢ TpeboBanusimu denepaabHOro rocy1apcTBEHHOr0 00pa30BaTENbHOIO
CTaHJapTa OCHOBHOTO 00Imero oOpa3oBaHMs BO3HHMKIA HEOOXOIMMOCTH B pa3paboTke
IPOTrpaMMbl BHEYPOUHOU JEATEIHOCTH, O3BOJISIOIIEH PACIIUPUTh U YIIIyOUTh CBOM 3HAHUS 110
XUMHH, CPOPMUPOBATH HABBIKU UCCIIEOBATEILCKON ESTEIbHOCTH.

AKmyanbHocms TPOTPaMMBI  CBSI3aHa C BO3MOXHOCTBIO OOYYaroOIIETocst BBIOpATh
npodUIbHBIA IpeIMeT 00yUYeHHs B CTApIIMX Kjlaccax WM U3MEHUTbh CBOW BBIOOP. DK3aMeH IO
XUMHUH TpeOyeT OT O0OydaroUIMXcsi MHOIMX 3HaHMM M NOHATHM He TOJIBKO B o00JacTu
HEOPraHMYECKOM XMMMH, HO M OPraHMYECKOM XMMMHM; BJIAaJETh NMPAKTUYECKMMM HaBbIKAMHM U
YMETh NPUMEHATh MX B JPYrod CUTyallMH. 3aHATUS 110 BHEYPOUHOM JesATeNbHOCTH «Mup
XUMHUW» TpEAHA3HAUYEHbl JI1 TEOPETUYECKOM U MPaKTUYECKOW MOMOIIM B MOATOTOBKE K
['ocymapcTBEHHOM HWTOrOBOM  aTrTecTalMu. 3aHATHS OPUEHTHPOBAHbl Ha IOBTOPEHUE,
cHUCTeMaTH3allMi0 U YIIIyOJeHHOe H3yuyeHHe Kypca XMMHMHM OCHOBHOM IIKOJBI, a TakXke Ha
NOJArOTOBKY oOyuaronuxces 9-x kinaccoB k OI'D u obydarommxcsi, KOTOpble BHIOUPAIOT XUMUIO
JUIsL JanbHelero o0yyeHus: B npoduie. 3aHITHUS [0 NMPOrpaMMe BHEYPOUHOU AESITEIbHOCTU
«Mup XMMHN» TOMOTYT PEaI30BaTh 00yYarOIUMCs TPOEKTHI IO BEIOPAHHBIM TEMAaM.

Hoeu3noii JaHHOW IIPOrpaMMBbl  SIBJISIETCA TO, YTO B OCHOBE JIEKUT CUCTEMHO-
JESTEIbHOCTHBIA TOAXO0Jl, KOTOPBIM CO3JaeT OCHOBY JUISi CaMOCTOSITENBHOIO YCHEIIHOIO
YCBOEHHS OOYYalOIIMMHUCA HOBBIX 3HAaHUM, YMEHUH, KOMIIETEHLUH, BHUJOB U CIOCOOOB
NEeSTeIbHOCTH M O00ECleYrBaeT COOTBETCTBUE JESATEIBHOCTH OOYYAIOIIUXCS HMX BO3PACTy U
UH/IMBUYaJIbHBIM OCOOEHHOCTSIM. DMOIMOHAIBHOE NEPEKUBAHUE MPOLIECCa OTKPBITUS ABISETCS
OCHOBOIl MOTHMBAallMM K 3HAHUSAM, CTHUMYJISTOPOM CaMOW YMCTBEHHOM JESITeNbHOCTH B
JOCTHKEHUH 1LI€JIeH TMYHOCTHOTO, COLIMATILHOTO U TO3HABATENILHOTO Pa3BUTHSI 00YJarOIIUXCS.

ITporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

o ®DenepanpHbiii 3ak0H Ne273 @3 ot 29.12.2012 r. «O6 obpazoBanuu B Poccuiickoit

Denepauuny;



e @enepanabHBIl TOCYIAPCTBEHHBIM 00pa30BaTEeNbHBIA CTaHAAPT OCHOBHOTO OOIIETO
o0pa3oBaHMsi, YTBEPXACHHBIM IpuUKa3oM MuHHcTepcTBa 00pa3oBaHUsl U HAyKH
Poccutiickoit @enepaunu ot 17 nexadps 2010 r. Ne 1897;

e TpebGoBanusi K OCHAIIEHHIO OOpPa30BaTENBHOIO IMpollecca B COOTBETCTBUU C
COJIep’KaTeIbHBIM HANOJHEHHUEM Y4eOHBIX MpeaMeToB ¢eaepaibHOro KOMIIOHEHTa
rOCYyJapCTBEHHOTO  00pa3oBaTENbHOTO  CTAaHAApTa,  YTBEPKICHHBIA  MPHKA30M
MunuctepcerBa oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu ot 4.12.2010 r. Ne 986;

e CanlluH, 2.4.2.2821-10 «CaauTapHO - SMUIEMHUOJIOTHIECKHUE TPEOOBAHUS K YCIIOBUSIM U
opraHu3any oOyueHuss B 0011e00pa30BaTENbHBIX YUPEKACHUAX, YTBEPIKICHHBIC
[IOCTaHOBJIEHHEM [ JTaBHOTO rocynapcTBeHHOro canurapHoro Bpada P® ot 29.12.2010r.
Ne 189».
3aHATHS IPOBOISATCS UHIUBUIYATbHBIC U TPYIIOBBIE.

Iens porpaMMmBbl:

- MOArOTOBKAa U MOJJEpP’KKa BBITYCKHHMKOB 9 Kiacca IIKOJIbl, IOMOIIb B MPEOJOJICHUU
KOTHUTHBHBIX, TMUYHOCTHBIX U MPOLECCYAIbHBIX TPYJHOCTEN B IEPUO MMOATOTOBKH K 3K3aMEHY.

3aoauu nporpaMMbl BHEYPOUHO 1€ATEIHHOCTH MO XUMHHU:

OCBOGHHUE BAXHEWUIIUX 3HAHUH 00 OCHOBHBIX MOHATHUSAX M 3aKOHAX XMMHU, XUMHUECKON
CUMBOJIUKE;

OBJIaJICHME YMEHUAMU HAOIIOAaTh XWMUYECKUE SIBICHUS, MPOBOAUTH XWMUYECKUUN
HKCIEPUMEHT, MPOBOAUTH PAcuéThl HA OCHOBE XMMHUYECKMX (OPMYJ BEIIECTB U ypaBHEHUH
XUMHUYECKHX PEaKIuii;

pa3BUTHE MTO3HABATEJIbHBIX HHTEPECOB M MHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B mpoliecce
IPOBEJCHUS XMMHYECKOTO OJKCIEPUMEHTAa, CaMOCTOSITEIbHOTO NPUOOpPETEeHMs] 3HAHUN B
COOTBETCTBUU C BO3HUKAIOIINMU >KU3HEHHBIMU MOTPEOHOCTIMU;

BOCIIUTAaHHE OTHOLICHHUS K XMMHUHM KaK K OJHOMY M3 (pyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY OOIIeueI0BeYeCcKO KyIbTyphl; IPUMEHEHUE MOJyUYE€HHBIX 3HAHUI

n YMCHI/II\/’I JJIA UCITOJIb30BAaHUSA B HCCTaHI[apTHOI\/'I CUTyalluu.



IInanupyemsle pe3yJibTaThl

Ha 3ansaTusix BHEYPOUHOH nesTenbHOCTH «MUp XUMUN» 00ydarolrecs JOMOIHAT CBOU
3HAHUS 110 XMMHH, MTOBBICAT CBOM YPOBEHb TEOPETHUECKOW U IKCIEPUMEHTAIHHON MOATOTOBKH.
3aHATUS NpU3BaHbl NPOOYIUTh y Y4YalIMXCS MHTEPEC K XMMHUYECKOM HayKH, CTUMYJIMPOBATh
JlapHelee M3ydeHue XHUMUHU. XHMHUYECKHE 3HaHMs, C(OPMHUPOBAHHbIE HA BHEYPOYHBIX
3aHATUSAX, TIOMOTYT OOYYalOIIMMCS B TOJTOTOBKE K JK3aMEHY 1O XMMHUH U B JaJbHEHIIEM
OCO3HAHHO BBIOPATh HANPaBICHNUE TPOPHILHOTO O0YICHHUS.

IIpeaMeTHBIMH pe3yJabTaTaMM OCBOCHUS IIPOTPAMMBI SBJISIFOTCS:

- B II03HABaTEJIbHON cdepe: ONUCHIBaTh JAEMOHCTPALMOHHBIE U CaMOCTOSATENIBHO
IPOBE/ICHHBIC SKCIIEPUMEHTBI, UCIIONB3YS Il 3TOTO PYCCKUH SI3BIK U SI3bIK XUMHHU; HAOII0aTh
JEMOHCTPUPYEMbIE ¥ CaMOCTOSITENIbHO IPOBOJMMEIE  OIBITHI, XWMHYECKHE PEaKIHH,
IPOTEKAoIUe B IPUPOJIE U B OBITY;

- B LIEHHOCTHO-OPHEHTAIIMOHHON c(epe: CTPOUTh CBOE MOBEAECHUE B COOTBETCTBHM C
NPUHIUIIAMA O€PEeKHOTO OTHOIICHHSI K IPUPO/IE;

- B TPYIOBO#l cdepe: TIAHUPOBATH M OCYIIECTBISATH CAMOCTOATENBbHYIO paldoTy IO
IOBTOPEHUI0 U OCBOCHHUIO TEOPETHMUYECKOW YacTH, IUIAHUPOBATH M MPOBOAUTH XMMHUYECKHH
9KCHEPUMEHT; UCI0JIb30BaTh BEIIECTBA B COOTBETCTBUY C UX IIPEJHA3HAYCHUEM U CBOIICTBaMU;

- B cdepe O€30MACHOCTH IKMU3HEACATEIBHOCTU: OKa3blBaTh IEPBYIO IOMOIIb IPH
OTpaBJIEHMSX, OKOrax M JPYTruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMM M JIaOOPaTOPHBIM
00opyIoBaHUEM.

JIMYHOCTHBIMHU Pe3yJIbTATAMM SBIISIOTCA:

- B IIEHHOCTHO-OPHUEHTAIIMOHHON cjepe — YyBCTBO TOPJAOCTH 3a POCCUMCKYIO HAYKYy,
OTHOILIEHHE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TpyloBoH cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JalibHeHIIei
00pa3oBaTeNbHON TPAEKTOPHH;

- B T1IO3HaBaTeJIbHOW cdepe: MOTHUBALUS YYEHUS, YMEHHUE VIPaBIATh CBOEH
ITO3HABATEJIBHON JEATEIbHOCTH.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM SBIISIOTCS:

- BJAJICHHE YHHMBEpPCAJIBbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMU JI€ATEbHOCTH:
HaOJIIOZICHUE, U3MEPEHUE, DKCIIEPUMEHT, yUeOHOE HCCIIeIOBAHNUE;

- YMEHHE FeHepUpOBaTh UJEH, ONIPEENISITh CPEICTBA, HEOOXOAUMbBIE IS UX pealln3alllii;

- YMEHHUE ONpEeIeNsaTh LEIH W 33Ja4 JesITeIbHOCTH, BBIOMpPATh CPEJICTBA peau3alliuu
LEJIM ¥ TPUMEHSATh X Ha PAKTUKE;

- UCIIOJIB30BATh PA3JIMYHbIC HCTOUYHHUKU I IOJTYUYCHUA XUMHYECKOH I/IH(i)OpMaIII/II/I.



OcBoeHHe mporpaMMbl BHEYPOUHOHN JIEATEILHOCTH O0YYaIOIIMMHUCS MMO3BOJIUT MOTYyYUTh

CIIEYIOIINE PE3YIbTaThI:

B cpepe pazeumus nuuHoCmHbBIX YHUBEPCATILHBIX YUEOHBIX OCUICHEUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cpopmuposamul.

- OCHOBBI COLMAJIbHO-KPUTUYECKOTO MBIIIJICHUS, OPHEHTAIMsI B OCOOCHHOCTAX
COIIMATbHBIX OTHOIICHUM 1 B3aUMOICHCTBHUIA;

- JKOJIOTHYECKOE CO3HaHWE, IpPU3HAHUE BBICOKOM LIEHHOCTH >KM3HM BO BCEX €€
MPOSIBIICHUSX; IPABUJI TOBEICHUS B UPE3BbIYAIHBIX CUTYAIIHSIX.

2. [JeHHOCMHO20 U IMOYUOHATILHO2O KOMNOHEHMO8 6yoem chopMupoana:

- TOTPEOHOCTh B CAMOBBIPAKCHUU ¥ CaMOpEaTU3aIiH, COLMAIBHOM ITPU3HAHUH.

3. eamenvbHocmHo20 komMnonenma 6y0ym cpopmuposaHul:

- YMEHHUE BECTH JMAJIOT HA OCHOBE PAaBHOINPABHBIX OTHOIICHUI U B3AUMHOTO YBaXKCHUS U
TIPUHSITHS,

- YCTOWYMBBIN MMO3HABATEIBHBIN MHTEPEC M CTAHOBIIEHUE CMBICIIO00pasyromel GpyHKIHH
MO3HABATEIILHOTO MOTHUBA;

- TOTOBHOCTH BBIOOpPA MPOGUILHOTO 00pa30BaHMS.

2. O0y4arouuiics HOIyIUTh BO3MOKHOCTD [T (HOPMUPOBAHHMS:

- BBIPAKEHHOM yCTONYMBOM yueOHO-T03HABATENbHON MOTHUBALIMY U UHTEpPECA K YUEHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTaHMIO.

B cgpepe paszeumus pecynamunbiX  YHUGEPCANbHBIX  YUEOHBIX  OelicmEuil
odyuarowuiica

1. Hayuwurcs:

- LIeJIeTIOJIaraHuIo, BKIIIOYAsi MOCTAHOBKY HOBBIX IieJieH, MpeoOpa3zoBaHKe MPaKTHUECKOM
3aJauu B [I03HABATEIbHYIO;

- CaMOCTOSITENIbHO aHAJIM3UPOBAaTh YCIOBUS JOCTH)KEHHS 1€l Ha OCHOBE YyueTa
BBIJICIIEHHBIX YYUTEIIEM OPHEHTUPOB JICHCTBHS B HOBOM Y4€OHOM MaTepuase;

- IUTAHUPOBATh MYTU JOCTHXKEHHS LIeJIeH.

2. [Tony4uuTh BO3MOXHOCTh HAYYUTHCS:

- CAMOCTOSTEIBHO CTaBUTh HOBBIC YUCOHBIE TN U 33]1a4H;

- TIpU TUTAHUPOBAHHWM JOCTIHDKEHUS IIeNiell CaMOCTOSITENIbHO M aJeKBATHO YYUTHIBAThH
YCIIOBHS U CPE/ICTBA UX JIOCTUKECHUSI.

B cghepe pazeumus KoMMyHUKAMUGHBIX YHUBEPCANbHBHIX YUEOHBLIX OelcCmEUl
ooyuarwuiica

1. Hayuwurcs:



- aJIEKBAaTHO MCIOJIb30BaTh PeUb ISl INIAHUPOBAHUS U PETYIISILIMU CBOEH IESITENBHOCTH;

- AQICKBATHO WCIOJb30BaThb pPEYEBBIE CPEACTBA U1  PELICHUS  PA3IUYHBIX
KOMMYHUKAaTUBHBIX 33Ja4; BJIAJETh YCTHOW MU NHUCBMEHHOW pEYblO; CTPOUTH MOHOJOTHYECKOE
KOHTEKCTHOE BBICKA3bIBAHUE;

- OpraHu3OBbIBaTh M IUIAHUPOBAaTh Yy4yeOHOE COTPYJHUYECTBO C Yy4YUTEIEM U
CBEpPCTHUKAMU;

- UHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH IPOLYKTUBHOE B3aUMOJIEHCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMU.

2. Ilony4nTh BO3MOKHOCTb HAYYUThCS:

- OpaTh Ha ce0s1 MHUIIMATHBY B OPraHU3aIllMd COBMECTHOTO JICHCTBHS;

- OKa3blBaTh NOMJEPKKY M COJEUCTBUE TEM, OT KOIO 3aBUCUT JOCTHKECHHE LIEJIIA B

COBMECTHOM AESITEILHOCTH.

B cgepe pazeumus nosnagamenvHvlX YHUBEPCANbHBLIX YUEOHBLIX  OeliCMEUIl
odyuarowuiica

1. Hayuurcs:

- OCHOBaM peain3aliy IPOEKTHO-UCCIIe10BATEIbCKOMN 1EATEIbHOCTH;

- IPOBOJIUTH HAOIIOJICHHUS U SKCIIEPHUMEHT I10/1 PYKOBOJCTBOM YUHTEIIS,;

- OCYILIECTBIIATH PACIIUPEHHBIA TOUCK WH(GOpPMAIMH C HWCIOJIB30BAHUEM PECYpPCOB
6ubmmorex u MHtepHera.

2. [Tomy4uT BO3MOXKHOCTh HAYUUThCS:

- CTaBHUTH MPOOIIEMY, aPTYMEHTUPOBAThH €€ aKTYaJIbHOCTB;

- CaMOCTOSITEJIbHO TPOBOJUTH HWCCIIEAOBAaHUS HA OCHOBE TPUMEHEHHUS METO/IOB
HaOJIOICHUS U SKCIIEPUMEHTA;

- BBIJIBUTaTh TUIIOTE3bI O CBS35AX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- OpraHM30BaTh HCCIIEOBAHUE C ENIBI0 TPOBEPKH THITOTE3HI;

- ACJIaTh YMO3AaKJIIOYCHUS U BBIBOABI HA OCHOBC apTryMCHTALIUU.

HporpaMMa BHCypO‘-IHOﬁ ACATCIIBHOCTH II0 XHMHUHU «MI/Ip XUMUH» pPACCUUTAHA Ha

yaamuxcs 9 kinaccos (34 gaca).



Conep:kanue nporpamMmmBbl.
BHEYPOYHOM JAeATeIbHOCTH M0 XUMun «Mup XumMmumn»

IIporpamma 3aHATUI COCTOUT U3 YETBIPEX PA3LCIIOB:

1. Ocobennoctu OI'D o xumuu.

2. IloBTopeHue u yriyOieHrne TeOpETUYECKOro MaTeprana, METOIMKa PEIIeHUs 3aJaHui
Pa3sHOIo YPOBHS CIIOKHOCTH.

3. TecTOBBII IPAKTUKYM.

4. BeinosiHeHUe IPOEKTHO-UCCIEe10BATENbCKUX PadoT.

OcHOBHOe coiep:KaHue

Pasznea 0. Bxognoii cpe3 KUM 3a 2023 r. — 24

Paznen 1. Ocob6ennoctu OI'D no xumum B 2024 1. — 14
— Kou(UKATOP SJIEMEHTOB COJIEP>KaHUS

— cnenudukanus Kumor OI'D o xumun

— uH(opMaImonHslie pecypcsl OI'D

Paznen 2. «Mup XuUMHM» — TEOPETUUYECKUN MaTepuai IO HEOPraHMYECKON XMUMHHU U
MEePBOHAYAJIBHBIM TPEJICTABIICHUSAM 110 OPraHUYeCKOW XHMHH, METOJHMKA pEUICHUs 3aJaHui
Pa3HOIO YPOBHS CIIOAKHOCTH — 244.

Crpoenne atoma. CTpoeHHE SJIEKTPOHHBIX 000JI0UYeK aTOMOB MepBbIX 20 3JIEMEHTOB
I[1CX5

[lepnonnueckuil 3aKOH M IEpUOAMYECKAs CHUCTEMA XHMHUYECKMX aneMmeHTtosB JI.1.
MenneneeBa

Crpoenue MoiieKynn. XUMHUYECKasi CBsI3b: KOBAJICHTHAs! (HEMOJIIpHAas, IOJIsIpHAast), MOHHAS,
MeTauInYecKasl.

BanieHTHOCTH XUMUYECKUX 2JIEMEHTOB. CTENIEHb OKUCIICHUSI XUMHUYECKUX JIEMEHTOB.

[Ipoctble U cnoxHble BemecTBa. OCHOBHBIE KIIACChl HEOPTaHUYECKUX COEIMHEHHI.
Howmenkiiarypa HeOpraHM4eCcKux COeIMHEHUM.

XuMHuecKass peakius. YCIOBUS W NPU3HAKK TPOTEKAHUS XUMUYECKHUX PpPEaKI[UM.
XUMHYECKUE YPAaBHEHHS. 3aKOH COXPAHEHHSI MacChl BEIIECTB.

Knaccudukanus XUMHUYECKUX peakUud MO pa3IuyHBIM MpH3HAKaM: KOJIMYECTBY U
COCTaBy MCXOJHBIX W TMOJIYYEHHBIX BEHIECTB; U3MEHEHUIO CTENEHEW OKUCICHHS XHMHUYECKHUX
AJIEMEHTOB, MOTJIOIICHUIO U BBIJICIICHUIO SJHEPTUH.

Beruncnenue MaccoBOM 101 XUMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEKTPONUTBl W HEAIEKTPONUThL.. KaTHOHBI M aHUOHBL.  DJIEKTPOJIUTHUYECKAS
JUCCOLMAIUs KUCTIOT, IIel04ei, conel (CpeaHux)

Peakunu noHHOTO 0OMEHA M YCIIOBHUS UX OCYIIECTBIICHUS.

XUMHYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.

XUMHYECKUE CBOWCTBA OCHOBAHUM U KUCIIOT.

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

XuUMHUYECKHE CBOMCTBA coJiel (CpeaHumX)

XHWMHYECKUE CBOMCTBA MIPOCTHIX BEIIECTB HEMETAILIOB: TAJIOT€HOB, KUCIOPO/1a, CEPBI.

XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB HEMETANIOB: a30Ta, (ocdopa, yriepona,
KPEMHHS

Uucteie BemecTBa U cMmecH. [IpaBuna Oe3omacHoil pabOThl B IIKOJIBHON JTaOOPATOPHH.
YenoBek B MUPE BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiiui. OKUCIUTENb U BOCCTAHOBUTEb.

Brruucnenne MaccoBod 101M PacTBOPEHHOIO BEHIECTBA B pacTBOpe. Berumcienus mno
XUMHUYEeCKOMY ypaBHeHHIO. (Ne21)



PacuérHple 3amaun: BBIYUCICHHE MAcCOBOW JIOJIM XUMHYECKOTO JJIEMEHTa B BEIICCTBE,
BBIYUCIICHHSI 110 XUMHUECKOMY YPaBHEHHUIO C MCIOJh30BAaHUEM MacCOBOM JOJIM PACTBOPEHHOTO
BelecTBa B pactBope. (Nel5, 21)

B3anMOCBsI3b pa3IUUHBIX KJIACCOB HEOPTaHMUECKUX BEIIeCTB. Peakinu HOHHOrO 0OMeHa.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAJIOB: IIEIOYHBIX, MIEIOYHO3EMEIbHBIX,
MarHusi ¥ UX COCIUHCHUH, JKelle3a U ero COSAMHEHUH, aTFOMUHUS, €70 COSAMHCHUIA.

OmnpeneneHue xapakTepa Cpelbl pPAcTBOPOB KHCIOT M INENOYEH C TOMOIIBIO
uHauKaTOpoB. KayecTBennsie peakuuu Ha anuoHs! B pactope (CI°, Br, I, S*, SO3%, SO4%, NO3
* P04 %, CO3 %,

Si03 %)

KauecTBeHHbIe peakiuy Ha Katnonb B pactBope (NH4 ¥, Nat, K*, Ca?*, Mg?*, Fe?*, Fe®,
A|3+, CU2+, Zn2+)

[Tonyyenne ra3000pa3HBIX BemlecTB. KauecTBeHHBIE peakIH Ha Tra3000pa3HbIe
BeIlecTBa (KUCIOPOI, BOJOPO, YIIACKUCIIBIN Ta3, aMMHUAK)

[lepBoHauaIbHBIEC CBEICHUSI 00 OPraHMYECKUX BEIIECTBAX: MPEACTbHBIX U HETIPEIEIbHBIX
yriaeBoiopoAax (MeTaHe, 3TaHe, ITUIICHE, alleTUIICHE)

[lepBoHauasibHBIC CBEJCHUS 00 OPraHMYECKUX BEIIECTBAX: CIUPTaX (METaHOJIe, ITAHOJIE,
TJIMIEPUHE), KAPOOHOBBIX KUCTIOTAX (MYpagbuHoll, yKCYCHOU, CTEAPUHOBOM).

buonornvecku BakHbIC BEIIECTBA: OCIKH, XKHUPBI, YTIICBOIBI.

Pasnen Bkimoyaer paboTy MO TPEHUPOBOUHBIM 33JaHHSM Ui ONMPEACICHHUS FOTOBHOCTH
IIKOJBHUKOB K 95K3aMEHYy 10 TOMY WJIM WHOMY pa3liely C TOCJICAYIOUMM aHAIu30M |
METOAMYCCKUMH PEKOMEHIAIUSIMH.

Pa3nea 3. TecToBblil NpakTUKYM. — 4 4
Bxittouaer HermocpeAcTBEHHO TECTUPOBaHKE U pabOTy ¢ O1aHKaMU OTBETOB.

Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATENbCKUX PadoT. — 34
Pazgen Bxirowaer paboTy oOydaromuxcsi Mo BbIOpAHHBIM T€MaM IMPOEKTa MO XHMHH,
KOHCYJIbTAIIH YIUTEJIS.



TemaTnuyeckoe NJIAHNPOBaAHUE

Tema

Bcero
JacoB

[Tnanupyemsie pe3ynbtatsl (YY)

Bxonnoii cpez KM 2023
r

2

Onpenenutsb MapIIpyThl, B TOM qucle
VHJIMBHU1yaJIbHbIC, TOBTOPEHHS U 3aKPEILJICHUS TEM.

Pasnen 1. OcobenHoctu
OI'D o xumuu B 2024 1.

3naer ocobennoctu OI'D 2018r, kommudukarop
JJIEMEHTOB cojepxaHus, crenupukanus Kumos
OI'D o xumuwm, nHGopManoHHbie pecypcsl OI'D;
HAy4YUTCSl UCIOJIL30BaTh Pa3IMYHbIC UCTOYHHUKHU IS
MOJIy4EHUsI XUMHUYECKO HHPOpMAIIH

Paznen 2. «Mup xumumn»

24

Hayuutcs omnpenenars nend U 3aaauu
JeSITeIbHOCTH, BBIOMPATh CPEACTBA peATU3aALUU
LEIH U IPUMEHSTh UX Ha MIPAKTHKE;

pa3nuyaTth  BEHIECTBA  pPa3HBIX  KJIAcCOB
MPOCTBIX U CIIOXKHBIX BEIIECTB, OMPENEIsITh HX
XMMHAYECKHE CBOICTBA, B TOM YHWCIIC U H3YYECHHBIX
OpPraHMYECKUX BEIIECTB;

pa3nuyath MO Ka4eCTBEHHBIM  PEaKIUsIM
MIPeIJI0KEHHBIE KATUOHBI U AHUOHBI,

OIIHCHIBATH XUMHYECKHE peaxmuu,
HaOlo/laeMble B XOZA€ JEMOHCTPAIlMOHHOTO U
71a00paTOPHOTO SIKCIIEPUMEHTOB.

Jienathb BBIBOJIBI u3 pe3yabTaToOB
MPOBEAEHHBIX XUMHUECKUX IKCIICPUMEHTOB;

OOBSCHATP TEHETHYECKYI0 CBSI3b  MEXKAY
BEIIECTBAMH pa3HBIX KJIACCOB  HEOPTaHUYECKUX
BEIIECTB;

CocTaBnsATh CXeMy AJIEKTPOHHOTO OajaHca K
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIM peaKIusM,
MPaBWJIBHO PACCTaBIATh KOI(PPUIMEHTHI Ha OCHOBE
COCTaBJICHHON CXEMbI, ONpEIeNsATh OKHCIUTEIb U
BOCCTAHOBHUTEIIB;

paccuuThIBaTh MAacCOBBIE JOJIH XMMHUYECKHX
JJIEMEHTOB B BEIECTBAX;

IIPOU3BOJIUTH BBIYMCICHUS MO XUMHUYECKOMY
YpaBHEHHIO C WCIOJIB30BAHUEM MAacCCOBOW JIOJU
PacTBOPEHHOIO BEILIECTBA B PacTBOpE.

Paznen 3. TecToBbIN

MIPAKTUKYM.

[IpaBUIBHOCTh OIIEHKHM CBOMUX BO3MOXKHOCTEH MpuU
BBITOJTHEHUH 3aJIaHUH TECTa;
yMeHHEe 0e30IMO0YHO 3aMOTHATh OJTaHKH.

Pasnen 4. Broimonnenue
MPOEKTHO-
HCCIIEIOBATEIILCKUX

pabor.

Hayuurcs omnpenensats nenmu # - 3a4adud
NeSITeIbHOCTH, BBIOMpPATh CpEJCTBA peau3aluu
LEJIU ¥ IPUMEHATh UX Ha IIPAKTHUKE;
WCIIONBb30BAaTh  pAa3JIMYHbIE  WCTOYHHUKHU
MOJTyYeHUs XMMUYEeCKOH HH(opMaIum;

Hay4HUTHCS aJ€KBATHO MCIOJb30BaTh PEUYEBBIC
CpeacTBa JUIS peuieHus Ppa3JIMYHBIX
KOMMYHHKAaTUBHBIX 3371a4;

¢dbopMHpOBaHHE BBIPAKEHHOW YCTOMUYMBOM

TSt




YUEHHUIO;

00pa3oBaTeNbHON TPACKTOPHUH.

y‘l@6HO-HO3HaBaTGJIBHOI>'I MOTHUBAIlU U UHTCPCCAa K

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JasbHEHInei

KajengapHo-TreMaTH4YecKoe IJIAHHPOBAHHE

Ne | Tema 3ansTus Hara [Ipumeua

n/m HUS

wiad | ¢pakT

1-2 | Bxoanoti cpe3 KM 2023 r (2 gaca)

Paznen 1. Ocodennoctu OI'D nmo xumum B 2024 r. (1 yac)

3 Ocob6ennoctu OI'D o xumuu B 2024 1.

KOAU(HUKATOP AIEMEHTOB cojepxkaHus, cnenudukanus Kumo OI'D
no XuMmuu, nemMoHctparmuonHeii KM 2024 r., uHpOpMannOHHbIE
pecypcebl OI'9;

Paznen 2. «Mup xumum» (24 yaca)

4 Crtpoenue atoma. CTpoeHHE INEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 nsnementoB I[ICXD. Ilepuoanueckuil 3aKOH W IEpUOAUYECKAs
cucrema xumudeckux aiemeHToB /.M. Menneneesa

5) Crpoenue moiiekys. XMMUYECKas CBSI3b: KOBaJICHTHAs (HEMOJsApHAas,
MOJIIpHAs ), MOHHAS, METAJTTHYeCKasl.

BanentHocTh  XuMuU4ecKUX  2JIeMEHTOB. (CTEeNeHb  OKHUCICHUS
XUMHUYECKHX DJIEMEHTOB.

6 [Ipocteie u cnoxuble BemiecTBa. (OCHOBHBIE KJIACCHI
HEOpraHWYeCKUX coeAuHeHud. HomeHkiaTypa HeopraHM4ecKux
COCTUHEHUH.

7 XuMHUecKass peakuus. YCIOBHS W TPU3HAKUA TMPOTEKAHUS
XUMUYECKUX peakiuii. XMMUYECKUE YpaBHEHHUS. 3aKOH COXPaHCHUS
MaccChl BEIIECTB.

Knaccudukanuss XUMUYECKUX peaKIUil MO0 pa3IudHbIM
MpU3HAKaM: KOJUYECTBY M COCTaBY MCXOIHBIX M TOJYYEHHBIX
BEII[ECTB; N3MEHEHUIO CTETICHEH OKUCIICHHUS XUMUYECKUX IJIEMEHTOB,
MOTJIOIIEHHIO U BBIICJICHUIO SHEPTUH.

8 Brrunciienne MaccoBOMl JOJIM XMMHUYECKOTO JJIEMEHTa B
BELIECTBE.

9 DONEKTPONUTHl W HEINEKTPOJIUTh.. KaTHOHBI W aHUOHBI.
DNEKTPONUTHYECKAsE JUCCOLMALUS  KUCIOT, IIEJouel, cojei
(cpennux)

Peakunu noHHOTO 0OMEHA M YCIIOBHUS UX OCYILIECTBICHHUS.

10 XUMUYECKHE CBOMCTBAa OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX.

11 XUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCIIOT.

12 XUMHYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

13 Xumuueckue cBoiictBa conelt  (cpeaHux). B3aumocBs3b

Pa3IUMYHBIX KJIIACCOB HEOPTaHUYCCKUX BCHICCTB. PeaKHI/II/I HMOHHOT'O

oOMeHa. (Ne22)




15

XUMHUYECKME CBOWCTBAa IMPOCTHIX BEUIECTB HEMETAJUIOB:
rajoreHoB, KUCIOPO/1a, CEPHI.

16-
17

XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAJLJIOB: a30Ta,
docdopa, yrnepona, KpeMHUs

18

Yuctele BemecTBa U cmecu. IIpaBuna OezomacHoil paboThl B
MIKOJIBHOM TabopaTopun. YenoBek B MUpE BEUIECTB.

19

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC peakiui. OKUCIUTENb U
BoccTaHOBUTENb. (Nel4, 20)

20

OKHCIIUTENTbHO-BOCCTAHOBUTENbHBIC peakiuy. OKUCITUTENb U
BoccTtaHoBuTelb. (Nel4, 20)

21

Brrunciienne MaccoBOil T0JIM PAaCTBOPEHHOIO BEILIECTBA B
pactBope. Boruncnenus mo XuMu4eckoMy ypaBHeHHIO. (Ne21)

22

PacuérHble  3amauu:  BBIYMCIIEHHE  MAacCOBOM  JIOJH
XUMHYCCKOI0 3JICMCHTA B BCHICCTBEC, BHIYHUCIICHUA IO XUMHUYCCKOMY
YPaBHEHUIO C UCIHOJIb30BAHUEM MAacCOBOM JOJIU PACTBOPEHHOTO
BelecTBa B pactope. (Nel5, 21)

23

XHUMHYECKHE CBOMCTBa MMPpOCTBIX  BCIICCTB MCTAJJIOB:
MICJI0OYHBIX, HMICTOYHO3CEMCIIbHBIX, Marousa U UX COGHHHGHHﬁ, Keie3a
Hu €ro COGHHHGHHﬁ, AJIFOMHMHUA, €TI0 COC,I[I/IHCHI/Iﬁ.

24

OmpeneneHne XapakTepa Cpelbl pPacTBOPOB KHUCIOT H
nieyiouei ¢ TOMOIIBI0 HMHIUKATOpOB. KadecTBEeHHBIC peakiuu Ha
annonsl B pactBope (CI, Br, I, S?%, S0O3%, SO4%, NO3 -, PO, %, CO3
2 Si03 %)

KauecTBennble peaknuu Ha KatuoHbl B pacteope (NHa *, Na*,
K*, Ca?*, Mg?*, Fe?*, Fe**, AI¥*, Cu?*, Zn%).

25

OrnpejiesieHre  Xapakrepa Cpeibl pacTBOPOB KHCIOT U
Ieaoueil ¢ TMOMOIIBI HHANKATOPOB. KadyeCcTBEeHHBIC peakinh Ha
arnons! B pacteope (CI, Br, I, S*, SOs%, SO4%, NO3 -, POs *, CO3
Z Si03 %)

KauectBennsle peakinu Ha Katnoubl B pacteope (NHs *, Na*,
K*, Ca®*, Mg?*, Fe?*, Fe®*, AI¥*, Cu?*, Zn?").

26

OmnpeneneHue xapakTepa Cpeasl pPacTBOPOB KHUCIOT U
nieJiouei ¢ TOMOIIbI0 HMHJIUKATOpOB. KadecTBeHHBIC peakiuu Ha
annonsl B pactBope (CI, Br, I, S?%, S0O3%, SO4%, NO3 -, PO, %, CO3
2 Si03 %)

KauecTBeHHble peakin Ha KaTHoHBI B pactBope (NH4 ¥, Na,
K*, Ca?*, Mg?*, Fe?*, Fe**, AI¥*, Cu?*, Zn?).

27

ITomy4yenne razoo0pa3Hbix BeuecTB. KauecTBEHHbIE peakluu
Ha ra3000pa3Hble BelllecTBa (KUCIOPOJ, BOJOPOJ, YIJIEKUCIHBIN ras,
aMMHMAK)

Pasznea 3. TecToBblii NPaKTUKYM. (4 yaca)




28-

Juarnoctuueckas pabota

29
30- | JlmarHoctuyeckas padbora
31
Pa3nen 4. BolnosiHeHHe MPOEKTHO-UCCIEA0BATEILCKUX padoT (3uaca)
32- Pabora oOydarommxcsi MO BBIOpAaHHBIM TEMaM IIPOEKTa,
34 | KOHCYJIBTAIIMK YIUTEIS.
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	В соответствии с требованиями Федерального государственного образовательного стандарта основного общего образования возникла необходимость в разработке программы внеурочной деятельности, позволяющей расширить и углубить свои знания по химии, сформиров...
	Актуальность программы связана с возможностью обучающегося выбрать профильный предмет обучения в старших классах или изменить свой выбор. Экзамен по химии требует от обучающихся многих знаний и понятий не только в области неорганической химии, но и ор...
	Новизной данной программы является то, что в основе лежит системно-деятельностный подход, который создает основу для самостоятельного успешного усвоения обучающимися новых знаний, умений, компетенций, видов и способов деятельности и обеспечивает соотв...
	Занятия проводятся индивидуальные и групповые.

