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IHosicHuTEIbHAA 3aNIMCKA

Pabouas mnporpamma Kypca BHEypouHOW aearenbHOCTH «Kpykok «XuMHsS B TPUPOAE»
npeaHa3HayeH g oOydaromuxcs 9 kiacca, BRIOpaBIIUX MPEIMET XUMUH sl CIaud dK3aMeHa B opme
OI'D u nnaHupyromuUX B JaJIbHEUIIIEM U3y4YE€HUE XUMUU.

Ilenp gaHHOrO Kypca — IMOJArOTOBKAa M IOJJIEP’KKA BBITYCKHMKOB 9 Kilacca HIKOJBI, MOMOLIb B
IIPEOJOJIEHUN KOTHUTHBHBIX, JUYHOCTHBIX U IPOLECCYaJbHBIX TPYAHOCTEM B IEPHOJ MOATOTOBKU K
9K3aMEeHY.

Pe3ynpTaToM COBMECTHOH neATENbHOCTH OOydaromuxcs 9 kiacca W nemarora OyAyT SIBIATHCS
pe3yibTaThl IPOOHOIO TECTUPOBAHMS, @ B KOHEYHOM HUTOre — MTOrOBas aTTecTalys OO0ydaroluxcs IO
pEIMETY XUMHUSL.

B coorBerctBuM ¢ TpeGoBanmsiMu DepepanbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOI'O 0011ero o0pa3oBaHus BO3HUKIA HEOOXOAUMOCTh B pa3pabOTKe MporpaMMbl Kypca
BHEYPOUYHOH JESATEIBHOCTH, TO3BOJSIIONICH paclIMpuTh W YIIYyOMTb CBOM 3HAHMA 1O XUMUH,
c(OpMHPOBATH HABBIKU MCCIIEI0BATENBCKOM 1E€ATEIbHOCTH.

AKTYaJIbHOCTBH IIPOTPaMMBI CBSI3aHa C BO3MOXKHOCTBIO OOydaromierocs BbIOpaTh NMpOo(UIIbHBIHN
npeaMer o0ydyeHMsl B CTapIIMX KiaccaxX WIM U3MEHHUTh CBOW BbIOOp. DK3aMEH 10 XUMHMU TpeOyeT OT
0o0yyaroluXxcsi MHOTMX 3HAaHUW M TMOHATUH HE TOJBKO B OOJACTM HEOPraHMYECKOW XMMHMH, HO U
OpPraHMYeCcKOl XMMUU; BIAJETh MPAKTUUECKUMH HaBbIKAMU U YMETb IPUMEHSTh UX B JPYroi CUTYyalluH.
3aHATHUS Kypca BHEYpouHOW JesitenibHOCTH «Kpykok «Xumus B Npupoie» IperHa3HAYeHbl JUIs
TEOPETUYECKONM M MPAKTUYECKOM MOMOIIM B MOATOTOBKE K ['ocynapcTBEHHOW HMTOrOBOH aTTeCTalMU.
3aHATUS OPHEHTUPOBAHBI HA MOBTOPEHHUE, CHCTEMATH3AIMIO M YIIIYOJEHHOE M3y4YeHHE Kypca XUMHUH
OCHOBHOHM ILIKOJIBI, a TaKkXe Ha NOATrOTOBKY oOydarommxcs 9 kimacca k OI'D u oOywarommxcs,
KOTOpBIE BBIOMpPAIOT XUMHIO JJIS JajbHEWIero o0ydeHus. 3aHsaTHusl 0 IporpaMMe Kypca BHEYpPOUHOM
nesrenbHocTH «Kpykok «XuMHsS B NpPUPOAE» IMOMOTIYT Ppealn30BaTh OOYYAIOUIUMCS IPOEKThI I10
BbIOpaHHBIM TEMaM.

HoBu3Ho# naHHON IpOrpaMMel SBISETCA TO, YTO B OCHOBE JIEKHUT CHUCTEMHO-IESTEIbHOCTHBIN
MOJIX0Jl, KOTOPBIA CO3JJa€T OCHOBY JJISi CAMOCTOSITEIBHOI'O YCIEIIHOTO YCBOEHUS 00yJYarolMMHUCS HOBBIX
3HaHUM, yMEHUH, KOMIETEHIUH, BUIOB U CIOCOOOB [EATEIBHOCTH M 00eCHeurnBaeT COOTBETCTBHE
JESTENIbHOCTH OOydYaroluXcsl MX BO3pacTy M HWHAMBHAYAJIbHBIM OCOOEHHOCTSAM. OMOLMOHAIBHOE
nepeXUBaHUE Mpolecca OTKPBITHUS SIBJISETCS OCHOBOM MOTHMBALMHU K 3HAHUAM, CTUMYJIATOPOM CaMoOi
YMCTBEHHON JI€ATEIbHOCTH B JOCTHMKEHHM LENed JIMYHOCTHOTO, COIMAJbHOTO M IO3HABaTEIbHOTO
pa3BUTHSI O0OYUAIOIIHUXCS.

[IporpamMma pazpaboTaHa Ha OCHOBE CJIEAYIOIUX HOPMATUBHBIX JOKYMEHTOB:

— @enepanbHbiii 3akoH Ne 273-03 or 29.12.2012 r. «O6 ob6pa3zoBanuu B Poccuiickoit
Denepanuny;

— @egepanbHbIi  TOCYJAapCTBEHHBI  00pa3oBaTeNbHBIM  CTaHJApPT OCHOBHOIO  OOILIEro
o0Opa3zoBaHus,

— CII 2.4.3648-20 «CaHuTapHO-3IIHIEMHOJIOTHYECKIE TPEOOBAHHS K OPTaHU3AIMSIM BOCITUTAHUS
U 00y4yeHHs, OTJbIXa U O3J0POBIEHUS JETEH M MOJIOIEKNU», YTBEPKIEHHBIX MMOCTAHOBICHUEM TJIaBHOTO
canuTapHoro Bpada oT 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «['wrneHndyeckre HOPMATHUBBI W TPEOOBaHUS K 00ECIIEYCHUIO
Oe3omacHOCTH U (MJM) OE3BPEIHOCTH MJis uelnoBeKka (DaKTOpPOB cpelbl OOMTaHMS», YTBEPKIACHHBIX
MOCTaHOBJICHWEM IJIABHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2.

Iean nporpaMMer:

— TOJTOTOBKA M TMOJJEpKKa BBITYCKHHUKOB 9 Kjacca IIKOJBL, IMOMOILIbL B TPEOJOJICHUU
KOTHUTHBHBIX, JINYHOCTHBIX M MPOLECCYATIbHBIX TPYAHOCTEN B MIEPHOJ IMOATOTOBKH K 9K3aMEHY.

3agaum nporpaMMbl Kypca BHEYPOUHOU JI€SITEIbHOCTH:

— OCBOCHHME BAXHEUIIMX 3HAHUNH OO0 OCHOBHBIX MOHATHAX M 3aKOHAX XHWMHUH, XUMHYECKOH
CHUMBOJIUKE;

— OBJaJICHWE YMEHHUSMHU HAOMIOJaTh XHUMHUYECKHE SBJICHUS, MPOBOJUTH XHUMHUYECKUI
SKCIIEPUMEHT, MPOBOJIUTH PACcU€Thl HA OCHOBE XMMHUUYECKUX (DOPMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX
peaKLuii;

— pPa3BUTHE TI03HABATEIbHBIX HHTEPECOB M HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B mpolecce
IPOBEICHUS] XUMUYECKOI0 SKCIIEPUMEHTA, CaMOCTOSATEILHOTO MIPUOOPETEHUS 3HAaHUH B COOTBETCTBUU C



BO3HHUKAIOIINMU JKU3HEHHBIMH TOTPEOHOCTSAMU;

— BOCIHUTAaHHE OTHOLICHMS K XUMHUHM KaK K OJHOMY M3 (yHJaMEHTAJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M DJIEMEHTY OOIIeUeIOBEYEeCKON KyJIbTYphl; MPHUMEHEHHE IOTYYEHHBIX 3HAHUHA U
YMEHMH JUIsl HCIIOJIB30BAHUS B HECTAHAAPTHON CUTYaLlUU.

MecTto kypca B IU1aHe BHeypouHoil AesrteqbHocTH MBOY IlosmrToTaenbckoi comr: Kype
npeaHa3HauyeH [yl o0yvaromuxces 9 kiacca; paccuurad Ha 1 yac B Hezento/34 yaca B TOAI.

CoaepixkaHue Kypca BHEYPO4HOIl 1esITeIbHOCTH

IIporpamma 3aHATHII COCTOUT U3 YETBIPEX PA3/IEIIOB:

1. OcoGennoctu OI'D no xumumu.

2. lloBropenre W yriayOJeHHE TEOPETHMUYECKOrO MarepHaja, METOAMKAa pEUIeHUs 3adaHuil
pPa3HOI0 YPOBHS CIIOKHOCTH.

3. TecToBBII MPAKTHKYM.

4. BbInonHeHue NPOEKTHO-UCCIIEI0BATEILCKUX PAOOT.

Paznen 0. Bxognoii cpe3 KUM 3a 2026 r.

Pasznea 1. Ocodennoctu OI'D o xumun B 2027 1.

— KoJIU(DUKATOP 3JIEMEHTOB COJACPKAHUS

— cnemudukanus KMo OI'D o xumun

— wuHpopmarmonasie pecypcesl OI'D

Pazpen 2. «Mup XuMHM» — TEOPETHUYECKHMH MaTepuan [0 HEOPraHMYECKOM XHUMUU U
IE€PBOHAYAJIbHBIM TPEACTABICHUSAM IO OPraHUYECKOW XUMHM, METOJMKA PEIICHUs 3aJlaHuil pa3Horo
YPOBHS CII0)KHOCTH

Crpoenue aroma. CTpoeHHE SJEKTPOHHBIX 000s0uek atoMoB mepBbix 20 snementoB [1ICXD
[Teproaruecknii 3aKOH U MEPUOANYECKAs cucTeMa XuMudyeckux anemeHToB [[.J. Menneneesa Ctpoenue
MOJIEKYJl. XUMUYECKas CBSI3b: KOBaJIEHTHas! (HENOJIsipHasi, OJIIpHAas ), HOHHAsI, MEeTaJJInyecKasl.

BaneHTHOCTD XMMHUYECKHUX IEMEHTOB. CTENEHb OKUCIICHUS XMMUYECKHUX IEMEHTOB. [IpocTsie
CJI0HbIE BellecTBa. OCHOBHbIE KJIacChl HEOPTaHUYECKUX COEIMHEHUH.

Homenknarypa HEOpraHMueCKux COEUHEHUH.

XHAMHUYECKass peaklus. YCIOBHS M NPU3HAKU MPOTEKAHMS XMUMHYECKUX pEAKUUN. XHMHYECKUE
YPaBHEHHUs. 3aKOH COXPaHEHHsI MaCChl BELLIECTB.

Knaccupukanys XUMHUYECKMX peaklUuid IO pa3iMyHbIM IpPU3HAKaM: KOJIMYECTBY U COCTaBy
UCXOIHBIX M IIOJIyYEHHBIX BEIECTB; W3MEHEHHUIO CTENEHEH OKHUCIIEHUS XUMHUYECKHX DJIEMEHTOB,
MOTJIOUICHUIO U BBIJICJIEHUIO SHEPTUH.

Brruncnenne MaccoBoOi 10U XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEeKTPOIUTHl U HEIIEKTponUuThl. KaThoHbl M aHMOHBL. DJIEKTPOIUTUYECKAs JHUCCOLMALINS
KHCTIOT, IeToueii, coneit (CpeaHux)

Peakuuu noHHOro oOMEHa W YCIOBHS MX OCYIIECTBICHHS. XUMHYECKHE CBOWCTBA OKCHJIOB:
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XMMUYECKHE CBOMCTBA OCHOBAHUN U KHCIIOT.

XuMuyeckue cBorMcTBa aM(pOTEPHBIX THIPOKCUIOB. XUMUYECKUE CBOMCTBA COJIEH (CPEeIHHUX )

XHWMHUYECKHE CBOWCTBA ITPOCTHIX BEIIECTB HEMETAIIJIOB: FAJIOT€HOB, KUCIOPO/a, CEPHI.

XUMUYEeCKHE CBOWCTBA MPOCTHIX BELIECTB HEMETAUIOB: a3oTa, (ocdopa, yriepona, KpeMHHUS
UYuctele BemecTBa U cMecu. [IpaBuiia 6e3onmacHoil paboThl B HIKOJIBHOHN JIabopaTtopuu. YenoBek B MHUpe
BEIIIECTB.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCINUTENb M BOCCTAHOBUTENb. BbluncieHue
MacCOBOH JI0JIU pacTBOPEHHOTO BEIECTBA B pacTBOpe. BhIuncieHus mo XUMUYeCcKOMY ypaBHEHHIO. (Ne
21)

PacuérHble 3amauu: BBIYMCIIEHHE MAacCOBOM [JOJM XHWMHUYECKOTO »3JEMEHTa B BEIECTBE,
BBIUMCJIEHHSI 10 XMMHUYECKOMY YPaBHEHHIO C UCIIOJIb30BaHUEM MAcCCOBOM JOJIM PacCTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3auMoCBsI3p  pa3nUUHBIX KJIACCOB HEOPraHMYECKUMX BEIIECTB. Peakiuu HOHHOrO OOMEHa.
XVMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB: INEJIOYHBIX, HIEIIOYHO3EMENbHBIX, MarHus M HUX
COEIMHEHMH, JKelle3a U €ro COSAMHEHUN, allOMUHUS, €r0 coeAuHEHUH. OnpeneneHne xapakrepa cpesl
PacTBOPOB KHUCJIOT U IIENOYEH ¢ IOMOLIBIO HHAUKATOPOB.

KauectBennsie peakiiuu Ha aHuossl B pactBope (Cl-, Br-, I-, S2-, SO32-, SO 2-, NO -, PO 3-,



C0O32-,5i0 ?). 4
3 KauecTBeHHBIE peakIuM Ha KaTuoHbl B pactsope (NH * Na*, K', Ca®, Mg2+, Fe?*, Fe¥*, AI*,
Cu®*, zZn?".

[Tomydenue ra3000pa3HbIX BemlecTB. KadecTBeHHbIE peakIMu Ha Ta3000pa3HbIe  BeHIeCTBa
(KHCTIOPO/I, BOJOPOI, YIIIEKUCIIBIH ra3, aMMHUaK).

[TepBoHayabHBIE CBEAEHUS 00 OPraHWMYECKHUX BEIIECTBAX: MPEICIbHBIX U HEMPEACTbHBIX
yIJIeBOAOPOAax (METaHe, TaHe, AITHIICHE, alleTUIICHE).

[lepBoHayanbHbIe CBeICHUS 00 OpPraHMYECKHX BEIIECTBAX: CHUpTax (METaHOJE, 3TaHOoIE,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAaX (MypaBbHHOM, YKCYCHOM, CTEApUHOBOM ).

buonornvecku BakHbIC BEIIECTBA: OCIIKH, XKHUPBI, YTIICBOIBL.

Pasmen Bkmowaer paboTy MO TPEHUPOBOYHBIM 3aJaHUSIM JUISL ONpPEACICHHS TOTOBHOCTH
HIKOJBHUKOB K 3K3aMEHY 110 TOMY WJIM WHOMY pa3JieNly C TMOCJICAYIOUIMM aHaJIH30M U METOIHYECKUMHU
PEKOMEH/TALIASIMHU.

Pa3neu 3. TecToBBIN NPAKTHKYM.

Brutrodaet HemocpeICTBEHHO TECTUPOBAHUE U padOTy ¢ OJIaHKAMH OTBETOB.

Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATEIbCKUX PaldoT.

Pazgen Bkmouaer paboTy oOydamommMXxcs MO BBIOPAaHHBIM TeMaM IMPOEKTa IO XHUMHH,
KOHCYJIbTAIlHH YYUTEJIS.

IInanupyemMble pe3y/IbTaThbl OCBOCHHS KyPCa BHEYPOYHOM AeATEJIbHOCTH

Ha 3ansaTusax xypca BHeypouHOU nestenbHOCTH «Kpyxok «Xumus B mpupone» oOydaromuecs
JOTIOJIHAT CBOM 3HAHUS IO XMMHHM, IOBBICSIT CBOM YPOBEHb TEOPETHUYECKOM U IKCIIEPUMEHTAIBHOU
MOJrOTOBKU. 3aHATHsI MPU3BaHbl IPOOYIUTh y YUalllUXCsl UHTEPEC K XUMUYECKON HayKe, CTUMYJIHPOBATh
JanpHeiee U3ydyeHHe XUMHUHM. XHUMHUYECKHE 3HaHUs, CHOPMHPOBAHHBIE HAa BHEYPOUHBIX 3aHATHSX,
NOMOT'YT OOy4arolMMCsl B MOATOTOBKE K AK3aMEHY IO XMMHUU U B JaJIbHEHIIEM OCO3HAHHO BBIOpATh
HarpasjieHue Npo(UIbHOTO 00ydEHus.

IIpenmMeTHbIMHU pe3ysbTaTaMU OCBOCHUS POTPaMMBbl SIBIISIOTCS:

— B IO3HaBaTeNbHON cdepe: ONMUCHIBATH IEMOHCTPALMOHHBIE U CAMOCTOSITENILHO MPOBEIECHHBIE
9KCHEPUMEHTBHI, HCIIONB3YsI A ITOTO PYCCKUH S3bIK U A3BIK XUMHM; HAOMOJATh IEMOHCTPUPYEMbIE U
CaMOCTOSITENILHO MPOBOJIUMBIE OMBITHI, XUMUUECKHE PEAKIINH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;

— B IICHHOCTHO-OPHUEHTALIMOHHOM c¢epe: CTPOUTh CBOE TIOBEAECHHE B COOTBETCTBUU C
INPUHLIMIIAMU OEpEKHOI0 OTHOIIEHUSI K IPUPOJIE;

— B TPYJOBOIl cdepe: MIaHUPOBATh M OCYLIECTBIATh CAMOCTOATENbHYIO Pa0OTy MO OBTOPEHHIO
U OCBOEHHUIO TEOPETHMYECKOM YacTH, IUIAHUPOBAaTh M TNPOBOAMTH XUMHYECKHH OKCIIEPUMEHT;
HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C UX MpeJHA3HAYEHUEM U CBOICTBAMU;

— B c(hepe 0e30MacCHOCTU KU3HEAEATEILHOCTH: OKa3blBaTh MEPBYIO MOMOILb MPH OTPABICHUSX,
0’KOTax M JIpYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 00OPYOBAHUEM.

JINYHOCTHBIMM pe3yNbTaTaMu SIBJISIOTCS:

— B LIEHHOCTHO-OPHEHTAIIMOHHOM cdepe — UyBCTBO TOPJOCTH 32 POCCUNCKYIO HayKy, OTHOIIEHUE
K TpYAY, LE€JIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

— B TpyIoBOW cepe — rOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JAaibpHeHIIeld 00pa3oBaTEIbHOMN
TPaeKTOPHH;

— B IIO3HaBaTeNIbHOW cdepe: MOTHBALMA y4YEHHs, YMEHHE YIPaBISATh CBOECH IMO3HABATEIbHOMN
JEATENBHOCTBIO.

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU SBJISIOTCS:

— BJaJIeHHE YHUBEPCAJIbHBIMHU €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMU JIESITEIbHOCTH: HAOII0/ICHHE,
U3MEepeHHe, SKCIIEPUMEHT, yueOHOEe UCCIIEJOBAaHHE;

— yMEHHUE reHepupoBaTh UAEH, ONIPEIEIIATh CPEICTBA, HEOOXOAUMBIE I UX pealn3alluu;

— YMEHHUE ONpenAesATh IeU U 3a/a4M JAEATeIbHOCTH, BHIOMPATh CpPe/ICTBA peau3aluy eI U
IPUMEHATH UX HA IIPAKTHKE;

— HCIIOJIB30BATh Pa3IMyuHbIe HCTOUYHUKHU JUIS MTOJIyY€HUS XUMUYECKOH HHPOpMAIIH.

OcBoeHme nporpamMmbl Kypca BHEYPOUHOM JEATEIBHOCTH OOYYAIOUIMMHUCS MO3BOJMT IMOJYYHUTh
CIIEYIOIINE PE3YIbTaThI:

B cdepe pazBuTHs TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX EHCTBHIA B paMKax:



1. KorHuTuBHOTO KOMITOHEHTa OYIyT ChOPMUPOBAHBI:

— OCHOBBI COITUANIbHO-KPUTUYECKOTO MBIIIJICHUS, OPUEHTAIUSI B OCOOCHHOCTAX COLMAIBHBIX
OTHOILLICHHUN U B3aUMOJCHCTBUI;

— DKOJOTMYeCKOe CO3HaHHEe, MPU3HAHHE BBICOKOW LIEHHOCTH >KU3HU BO BCEX €€ MPOSBICHUSX;
MPaBUJI TOBE/ICHUS B YPE3BbIYANHBIX CUTYAIIHSIX.

2. lleHHOCTHOTO ¥ SMOIMOHATHHOTO KOMIIOHEHTOB OyAeT chopMHUpOBaHA:

— MOTPeOHOCTh B CAMOBBIPAKEHUU M CaMOpeaIn3alui, COUAIBHOM MPU3HAHUU.

3. JleATenpHOCTHOTO KOMIIOHEHTa OyayT ChOPMHUPOBAHBI:

— YMEHHME BECTHM JUAJIOI HAa OCHOBE PABHOIPABHBIX OTHOIICHWH M B3aUMHOIO YBa)KCHUS U
PUHSTHUS,

— YCTOWYMBBIA T[103HABATEIbHBIH HHTEPEC W CTAHOBJIEHHWE CMBICI000pasyromeil ¢GyHKIUN
MO03HABATEIBHOIO MOTHBA;

— TOTOBHOCTb BbIOOpa NMpo(UIBHOTO 00pa30BaHUS.

4. OOyuarouuiics NoayYUTh BO3MOXKHOCTD Ui (POPMHUPOBAHHUS:

— BBIPAKEHHOM yCTONYMBON yueOHO-I103HABATEIbHONM MOTHBALIUY U UHTEPECA K YUECHHUIO;

— TOTOBHOCTH K CaMOOOPa30BaHMIO U CAMOBOCIIUTAHHUIO.

B cdhepe pazButHst perysITHBHBIX YHUBEPCATBHBIX YICOHBIX JEHCTBHI 00yJarOIIUACs

1. Hayuurcs:
IeJIeNIOJIaraHyio, BKITIOYAsl TIOCTAHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHne MPaKTHYECKON 3a1a4n
B [I03HABATEJIbHYIO;

— CaMOCTOSITEIbHO aHAJIM3UPOBATh YCIOBUS JOCTHIKEHUS IIEJId HA OCHOBE YYeTa BbIICIECHHBIX
YUUTEIEeM OPUEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepHae;

— IJIAaHUPOBATh YT JIOCTHXKEHUS LIETEH.

2. IlomyunTh BO3MOKHOCTh HAYUUTHCS:

— CaMOCTOSITEJIbHO CTaBUTh HOBbIE YU€OHBIC 1IEIH U 33]1a4H;

— MpU IUIAHUPOBAHUU JTOCTIKEHUS IEJIel CaMOCTOSTENIbHO U aJIeKBaTHO YYHMTHIBATh YCIIOBHS U
CPEICTBA UX JOCTUKEHHUS.

B cdepe pa3BuTHs KOMMYHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX JIeHCTBUI 00ydaromuiics

1. Hayuurcs:

— aJIeKBaTHO HUCIOJIb30BaTh PeUb JUIs IUIAHUPOBAHUS U PETYISLIUN CBOEH 1S TeNbHOCTH;

— QJIeKBaTHO HCIOJb30BaTh PEUYEBBIC CPEJICTBA JUISl PELICHHUS PA3JIUYHBIX KOMMYHHMKATHBHBIX
3aJa4; BIaJeTh YCTHOW U MMCbMEHHOM peubl0; CTPOMTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBAHUE;

— OpraHU30BBIBaTh U IUIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEPCTHUKAMU;

— HHTErpUpOBATHCA B IPYMIY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aMMOJEHCTBHE CO
CBEPCTHHUKAMH U B3POCIIBIMHU.

2. Tlomay4uTh BO3MOXKHOCTb HAyUUThCA:

— Opatb Ha ce0s MHUIMATUBY B OpraHU3allid COBMECTHOTO JIEUCTBUS;

— OKa3bIBaTh MOJJEPKKY U COACUCTBUE TEM, OT KOTO 3aBUCHUT JIOCTH)KEHUE 1I€JIU B COBMECTHOMN
NEATENBHOCTH.

B cdepe pazButus mo3HaBaTeNbHBIX YHUBEPCATIbHBIX YUEOHBIX JeHCTBUI 00ydaromuiics

1. Hayuurcs:

— OCHOBaM pealli3aliy MPOEKTHO-UCCIIEA0BATENbCKOM 1eATeIbHOCTH;

— MPOBOJIUTH HAOIIOACHUS U HKCIIEPUMEHT MOJT PYKOBOJICTBOM YUHUTEIs;

— OCYUIECTBJIATH PACIIUPEHHBIN MOUCK HHPOPMAIMH C UCIOIb30BAaHUEM PECYPCOB OUOIHOTEK U
WNHrepHerTa.

2. Tloay4uT BO3MOKHOCTh HAyUYUThCS:

— CTaBUTh IPOOJIEMY, apTyMEHTHPOBATh €€ aKTYaJIbHOCTh;

— CaMOCTOSITEJIbHO IPOBOAUTD UCCIIEJOBAaHHSI HAOCHOBE MPUMEHEHUS METOJIOB HAOIIOACHUS U
JKCIIEPUMEHTA;

— BBIABUIATh T'MIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSAX IPOLIECCOB;

— OpraHu30BaTh HCCIIEA0BAaHUE C LIENbI0 TPOBEPKU THITOTE3bI;

— JIeNnaTh YMO3AKJIIOUEHHUS U BBIBOJbI HA OCHOBE apryMEHTaIUH.



TemaTnyeckoe NVIAHUPOBAHME KYPCa BHEYPOYHOI 1eAITEJIbHOCTH

Ne Tema 3ansTus ®opma KouanuectBo HOP/20P
n/n NPoBeIeHUsI 4acos,
3aHATHA OTBOJHUMBIX
HA OCBOCHHE
TeMblI
1 Bxoxanotii cpes KM 2026 r. | Tecrosas pabora 2 https://chem-oge.sdamgia.ru/
https://4ege.ru/gia-po-himii/
2 gaﬁgeﬁolgfﬁgfgggg becena. Cemmnap- 1 https://oge.fipi.ru/bank/index.
' HPAKTHIYM. php?proj=33B3A93C5A6599
124B04FB95616C835B
3 Paznen 2. «Mup XUMHI» Becena. JIexuus. 24 https://resh.edu.ru/subject/29/
Cemunap -
MPAKTUKYM.
[IpakTuueckas
pabora.
4 Pa3nen 3. TectoBslit TecroBas pabora 4 https://chem-oge.sdamgia.ru/
PaKTUKYM https://4ege.ru/gia-po-himii/
https://oge.fipi.ru/bank/index.
php?proj=33B3A93C5A6599
124B04FB95616C835B
5 Pa3nen 4. Brinonnenue [TpoekTHas paboTa 3
MPOEKTHO-
UCCIIEIOBATENLCKUX paboT
HUtoro 34
IHoypouHoe muianHupoBaHue
Neo Tema 3ansTHi
n/n
1 Bxognoii cpes KUM 2026 r.
2 Bxognoii cpes KUM 2026 r.
3 | Ocobennoctu OI'D no xumun B 2027 1. KOAU(DUKATOP IEMEHTOB COJIEPKAHUS, CTICUPUKALHS
KIMog OI'D no xumuu, nemorctpannonubiii KUM 2027 r., undopmarnmonnsie pecypest OI'D
4 | Crpoenue atoma. CTpoeHHUE 3IEKTPOHHBIX 0005104ek aToMoB nepBbix 20 snemenToB [1CXD.
[Tepronnyueckuii 3aKOH M EPUOINYECKAsI CUCTEMa XUMUYeckux aseMeHToB JI.1. MenneneeBa
5 | Crpoenne Mosekyn. XuUMHUYECKas CBsI3b: KOBAJICHTHas (HEMOJspHAas, MOJSApHAas), WUOHHAs,
MeTayundeckasi. BaJeHTHOCTh XMMHYECKUX 3JIeMEeHTOB. CTENeHb OKHCICHHS XWMHYECKHX
3JIEMEHTOB
6 | [Ipocteie u cnoxHbIe BeniecTBa. OCHOBHBIC KIIACChl HEOPTAHUUECKUX COSTMHEHHIA.
Homenknarypa HeopraHmueckux COeqUHEHHH.
7 | XuMuyeckasi peakius. YCIOBUS U MPU3HAKA MPOTEKAHUS XUMUYECKUX Peakuil. XUMUYECKUE
ypaBHEHHUS. 3aKOH COXPAHEHHSI MaCChl BELLIECTB.
Krnaccudukanus XUMHYECKHX PEAKIMA MO pa3lIuYHBIM MpPHU3HAKaM: KOJIUYECTBY U COCTaBY
WCXOJIHBIX ¥ TIOJTyYEHHBIX BEIIECTB; U3MEHEHUIO CTEMIEHEH OKUCIICHUSI XUMUYECKHUX DJIEMEHTOB,
MOTJIOIICHUIO U BBIICJICHUIO SHEPTHUH.
8 Brruncienne MaccoBOM TOJIH XUMHUYECKOT'O DJIEMEHTA B BEIIECTBE
9 | DnekTponuThl U HEIIEKTPONUTHL. KaTHOHBI M aHUOHBL. ODJIEKTPOIUTHYECKAs UCCOLMALUS
KHCIIOT, IIeJIoueH, coneil (cpeqnux). Peakiinu MOHHOTO OOMEHA M YCIIOBUS MX OCYIIECTBICHUSI.
10 | Xumudeckue CBOMCTBA OKCHUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.



https://chem-oge.sdamgia.ru/
https://4ege.ru/gia-po-himii/
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://4ege.ru/gia-po-himii/
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B

11

XHUMHUYECKHE CBOMCTBA OCHOBAHUHI U KUCIIOT.

12 | Xumudeckue cBoCTBa aM(POTEPHBIX THAPOKCHIOB.

13 | Xumuueckue cBoiicTBa coeil (cpeqHux). B3anMocBs3b pa3Tu4HbBIX KJIACCOB HEOPTaHUYECKHX
BemiecTB. Peakiy noHHOro oomeHa. (Ne22)

14 | Xumuueckue CBOICTBA MPOCTHIX BEUIECTB HEMETAJIOB: T'aJIOTEHOB, KHCIIOPOA, CEPhI

15 | Xumuueckue CBOICTBA MPOCTHIX BELIECTB HEMETAJIOB: T'aJIOTEHOB, KHCIOPOA, CEPhI

16 | Xumuueckue CBOICTBA MPOCTHIX BELIECTB HEMETAJIOB: a30Ta,
docdopa, yraepoaa, KpeMHUs

17 | Xumuueckue CBOICTBA MPOCTHIX BELIECTB HEMETAJIOB: a30Ta,
docdopa, yraepoaa, KpeMHUs

18 | Ywucrele BemecTBa U cMecu. [IpaBuia 6e30macHoi pabOTHl B IKOIBHOM JabopaTopun. UemoBek
B MHUpE BEIIECTB.

19 | OkucIUTEIBHO-BOCCTAHOBUTEIbHBIC peakuu. OKUCIUTENb U BoccTaHOBUTENB. (NeNe 14, 20)

20 | BeluncieHre MaccoBOM JOJU pacTBOPEHHOTO BEIIECTBA B pacTBOpe. Buruncnenus mo
XUMHUYECKOMY ypaBHEHHIO. (Ne21)

21 | PacuérHble 3a7aud: BBIYMCIIEHHE MACCOBOW [IOJIW XHUMHYECKOTO DJIEMEHTa B BEIIECTBE,
BBIYUCIICHUS IO XUMHUYECKOMY YPAaBHEHHIO C MCIIOJIH30BAHUEM MACCOBOM JIOJIM PAaCTBOPEHHOTO
BeniecTa B pactBope. (NeNe 15, 21)

22 | XMMUYECKHE CBOMCTBAa MPOCTBHIX BEUIECTB METAJUIOB: IEIOYHBIX, MEIOYHO3EMETbHBIX,
MarHusi 1 UX COeJMHEHUH, jKeJie3a U ero COeAMHEHUN, AIFOMUHUS, €r0 COSTMHEHHI.

23 | OmpeneneHue XapakTepa Cpelbl PacTBOPOB KHUCIOT M IIENOYEH ¢ TOMOIIBIO HHINKATOPOB.
KauectBenHnsie peaknuu Ha aHnoHbI B pactBope (CI', Br, I,

2- 2- - 3- 2- 2

$?,S0;, SO4, NO3, PO, , CO3,Si03)

KauectBennsie peakiuu Ha kaTuoHbl B pactBope (NH4 , Na
+ + + + + + + +

K, Ca*", Mg, Fe®*, Fe**, AI**, cu®*, Zn®")

24 | Tlomyuenue ra3000pa3HbIX BeniecTB. KauecTBEeHHBIE peakiny Ha ra3000pa3HbIe BEIIECTBA
(KUCIopoJ, BOJOPOI, YIIIEKHUCIBIN ra3, aMMHaK)

25 | IlepBoHavanbHbIE CBECHUSI 00 OPraHUYECKUX BEIECTBAX: MPEAETbHBIX U HEMpeIeIbHbIX
yriaeBojaopoax (MeTane, 3TaHe, ITUIIEHE, alleTUJICHE)

26 | IlepBoHavanbHbIe CBEICHUSI 00 OPraHUYECKUX BEIIECTBAX: CIUPTax (MEeTaHoJIe, dTaHOoJIe,
IIIMLEpPUHE), KApOOHOBBIX KUCIIOTaX (MypaBbUHON, YKCYCHOM, CTEApUHOBOM).

27 | buonornyecky BaKHbIE BEIIECTBA: OCNKH, KUPBI, YTIEBOIBI.

28 | Jluarnoctuyeckas pabora

29 | JluarHoctuyeckas pabora

30 | Imarnoctuyeckas pabora

31 | Amarnoctmueckas paboTa

32 | PabGota o0y4aromuxcs 1Mo BEIOPaHHBIM TEMaM IPOEKTa, KOHCYJIbTAIlHH YIUTEIs.

33 | PabGota o0y4aromuxcs 1o BEIOPaHHBIM TEMaM MPOEKTa, KOHCYIBTAIIUH YIUTEIS.

34 | [IpoMexyTodHAsT aTTECTAILHS: 3a9ET
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