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IMosicHUTeIbHAA 3ANMCKA
®denepanbHbit 3ak0H OT 29.12.2012 Ne 273-03 (pen. ot 31.12.2014, ¢ uzm. ot 02.05.2015) «O6
obpaszoBanuu B Poccuiickoit @enepanumn» (¢ u3M. u J011., BeTym. B cuity ¢ 31.03.2015);

denepanbHbIA TOCY1apCTBEHHBIH 00pa30BaTeNbHbIN CTAHAAPT OCHOBHOTO 00IIETro 00pa3oBaHus,
YTBEPKIAEHHBIH NprKa3zoM MunucTepcTBa oO6pa3oBanus 1 Hayku Poccuiickoit @enepannn 17.12.2010 Ne

1897;

[Ipuxa3z Munucrepcta odpazoBanus u Hayku Poccuiickoit @eneparuu ot 31.12.2015 Ne 1577 «O
BHECEHHH U3MEHEHHH B (periepabHbIi roCy1apCTBCHHBI 00pa30BaTeIbHbIA CTAHAAPT OCHOBHOT'O
obmero oOpazoBaHus, YTBEPKAEHHBIM MpUKa3oM MuHUCTepcTBa 00pa3oBanus U Hayku Poccuiickoit
Oeneparun ot 17 nexkadpst 2010 r. No 1897 »;

[IpumepHas ocHOBHast 00pa3zoBaTesbHas IPOrpaMMa OCHOBHOTO 0011ero 00pa3oBaHus, 0100peHHas
pemeHreM ¢eaeparbHOro yueOHO-METOMUECKOro 00beIMHEHHS 10 001IeMy 00pa30BaHuIo0 (TIPOTOKOI
ot 8 ampenst 2015 1. Ne 1/15).

[Ipumepnas ocHoBHas 00pa3oBaTeNibHAs MPOrpaMMa OCHOBHOTO OOIIEro 00pa3oBaHMsL.

JlokanpabiM akToM «llojoxkeHne o paboueil mporpaMme TMeaarora» W JOMYIICHBI K pealn3aiuu
O6pa3zoBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 oOpa3zoBanus B 6-11 kinaccax MBOY COIII NelO.

Bueypounast pestenbHoCTh «Mup XHMMUM» TpeAHa3HayeH [uid oOyuwaromuxcs 9 Kiacca,
BHIOPABIINX TpPEAMET XUMHH I cladd dk3ameHa B ¢gopme OI'D M miuaHupyrommx B JajbHEHIIEM
U3y4eHHE XUMUU Ha TPOPHILHOM yPOBHE.

Ilenp naHHOrO Kypca — IOATOTOBKA M IOJAJEP)KKA BBITYCKHMKOB 9 Kilacca IIKOJBI, TIOMOILb B
IIPEOJOJICHUY KOTHUTHBHBIX, JUYHOCTHBIX M IPOLECCYaJbHBIX TPYIHOCTEH B IEPHOJ IHMOATOTOBKH K
IK3aMEHY.

Pe3ynbratroM coBMeCTHOH aAesTenbHOCTH OoOydaromuxcs 9 kiacca M meaarora OyIyT SIBISATHCS
pe3yibTaThl MPOOHOTO TECTUPOBAHMS, & B KOHEYHOM HTOI'€ — WTOTOBas aTTeCTalus OO0Yy4arolmuxcs 10
IpeIMETy XUMHUSL.

B coorBerctBuM ¢ TpeOoBaHuAMU (DenepanbHOrO TOCYAapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa OCHOBHOIO o00IIero oOpa30BaHMsI BO3HHUKJIA HEOOXOAMMOCTh B pa3pabOTKe NpOrpaMMbl
BHEYPOUYHOI JeSITE€NbHOCTH, TO3BOJIAIONIEH paclMpUTh M YIIIYOUTh CBOM 3HAaHUS 10 XHMHUH,
c(OopMHPOBATH HABBIKU MCCIIEIOBATENBCKON JIEATETLHOCTH.

Axmyanbhocmes TPOTPaMMBbl CBsI3aHA C BO3MOYKHOCTBIO OOYyYaromierocst BIOpaTh MpO(UIbHBIN
npeaMeT o0ydeHus B CTapUIMX KilaccaX WM U3MEHHUTh CBOW BBIOOp. DK3aMeH M0 XUMHUHU TpeOyeT OT
0o0y4aromuxcsi MHOTHX 3HAaHUW M TOHATUH HE TOJBKO B OOJIACTH HEOPraHMYECKOH XUMHH, HO H
OpPraHMYECKON XMMUH; BIAAETh NIPAKTUUYECKUMH HABBIKAMHM M YMETh IPUMEHSATH UX B JPYTOM CUTYyallUH.
3aHATHS 10 BHEYPOYHOM aeArenbHOCcTH «MUp XUMHM» TNpeJHA3HAYEHbl IJIs TEOPETUYECKOW U
NIPaKTUYECKOW IIOMOIIM B TOATOTOBKE K l'ocymapcTBEHHOM HTOrOoBOM  aTTECTAl[MU.3aHITHUS
OpUEHTUPOBaHbl Ha MOBTOPEHME, CUCTEMATU3ALMI0O U YIIIyOJIEHHOE HM3y4YeHHE Kypca XMMHUU OCHOBHOM

IIKOJIBI, a TaKXXC Ha IOATOTOBKY o6yqa10Luch51 9-x kmaccoB k OI'D wm 06yqaloumxc;{, KOTOPBIC
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BBIOMPAIOT XUMMIO AJI JajbHeimero oOyueHus B npoguie. 3aHATHA [0 IPOrpaMMe BHEYPOYHOI
NesITeAbHOCTH «MUp XUMHUN» TOMOTYT pean30BaTh 00y4JaromuMCs MPOEKTHI 110 BHIOPAHHBIM TEMaM.

Hoeu3noujaHHOW TIPOTPaMMBbl SIBJISIETCA TO, YTO B OCHOBE JIE)KUT CUCTEMHO-IESITEIbHOCTHBIN
HOJXO0/1, KOTOPBIN CO3/1a€T OCHOBY JUIsl CAMOCTOSITENILHOIO YCIIEIIHOTO YCBOEHUS 00YyYaIOLIMMHUCS HOBBIX
3HAHUM, yMEHHH, KOMIIETEHIMH, BUAOB M CHOCOOOB JEATEIBbHOCTH U OOECIEeYMBAET COOTBETCTBHE
JESITeIbHOCTH OO0YYaloIMXCsS WX BO3PACTy M HMHIMBHIYaJbHBIM OCOOEHHOCTSM. OMOLMOHAIBHOE
IIEPEKUBAHUE TIPOLIECCA OTKPBITUS SIBIISIETCS OCHOBOM MOTHBALIMM K 3HAHMSIM, CTHUMYJISATOPOM CaMoOi
YMCTBEHHOU JESATEIbHOCTH B  JOCTHXKEHMM LeJNel JIMYHOCTHOIO, COLUAIBHOTO U I103HABAaTEIbHOI'O
pa3sBUTHSL OOYUaAIOIIHXCSL.

[IporpaMma pa3paboTaHa Ha OCHOBE CIEAYIOLUX HOPMATUBHBIX JJOKYMEHTOB:

o OenepanbHblii 3aKoH Ne273 @3 o1 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoit @eneparum»;

o @enepanbHbI TOCYIapCTBEHHBIH 00pa30BaTENIbHBIA CTAHJAPT OCHOBHOI'O O0IEro o0pa3oBaHMs,
YTBEpP)KJIEHHbII nprkazoM MuHucTepcTBa 00pa3zoBaHusa U Hayku Poccuiickoit denepanuu ot 17
nexabpst 2010 r. Ne 1897;

o TpeboBaHUs K OCHAIIEHHIO O00Pa30BaTEILHOTO IPOIECCAa B COOTBETCTBUU C COJCPIKATEIBHBIM
HAlOJIHEHUeM  y4yeOHbIX  IpeAMeToB  (eepalbHOro  KOMIIOHEHTa  I'OCYIAapCTBEHHOTO
00pa30BaTEeILHOTO CTAHAAPTA, YTBEP:KJIEHHBIN MpHUKa3oM MuHHcTepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit @enepanuu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHutapHO - SIUIAEMHOJIOTMYECKHE TpPEOOBAHUA K YCIOBHUSIM U
opraHu3aiuu  oOyueHuss B 0OIIe0Opa3oBATENbHBIX  YUPEXKICHHUSX,  YTBEp)KJICHHbIE
IIOCTaHOBJIEHHEM [ JTaBHOTO rocyapcTBeHHOro canutapHoro Bpada P® ot 29.12.2010r. Nel189».
3aHATHS IPOBOJSATCS UHIMBUTyaJIbHbIE U TPYIIIIOBBIE.

I]enws iporpamMmel:

- IOATOTOBKA WM TOJJEPXKKAa BBITYCKHUKOB 9 Kilacca IIKOJIBI, IOMOIIb B IIPEOJOJICHHUH
KOTHUTHBHBIX, TMYHOCTHBIX U MPOLECCYAIBHBIX TPYAHOCTEN B IIEPUOJL OATOTOBKH K DK3aMEHY.

3aodauu porpaMMbl BHEYPOUHOH 1€ATEIbHOCTH MO0 XUMHHU:

OCBOEHME BAXKHEHIIMX 3HAHUM OO0 OCHOBHBIX MOHATUSX M 3aKOHAX XHMHH, XUMHUYECKOU
CHUMBOJIUKE;

OBJIa/ICHUE YMEHUSMHU HaOJII0JaTh XUMUYECKHE SBJICHUS, IPOBOAUTh XUMHUECKUI SKCIIEPUMEHT,
IPOBOJIUTH PAcYEThl HA OCHOBE XMMHUYECKHX (POPMYJI BEIIECTB ¥ YPaBHEHUI XMMUYECKHX PeaKluii;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB M HHTEIUIEKTyaJlbHBIX CIOCOOHOCTEM B Ipoliecce
MPOBEJCHUS XUMUYECKOTO SKCIIEPUMEHTa, CAMOCTOATEIBLHOTO MPUOOPETEHNsI 3HAHUN B COOTBETCTBUU C

BO3HHKAOIIUMH XU3HCHHBIMU HOTpC6HOCTSIMI/I;



BOCIIUTAHME OTHOIIEHUS K XHMMUU Kak K OJHOMY M3 (QYyHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M DJEMEHTY OOIIEUeIOBEYeCKON KyJIbTYphl; NMPUMEHEHHE TMOJIYYEHHBIX 3HAaHUH H

YMGHI/Iﬁ JJIA UCITOJIB30BaHUA B HeCTaHﬂapTHOﬁ CUTyalluu.

Ilnanupyemsle pe3yJibTaThbl

Ha 3ansatusx BHeypO‘IHOfI JACATCIIbPHOCTHU «MI/Ip XUMUN» 06yqa}oumecsl JOITOJIHAT CBOU 3HAHUA I10
XUMHH, TOBBICSIT CBOW YPOBEHb TEOPETUYECKOW M 3KCIIEPUMEHTAIBHOM MOJArOTOBKU.3aHATHS NPU3BAHbI
npoOyIUTh Yy YYalIUXCsl MHTEPEC K XUMHUECKOW HAyKH, CTUMYJIMPOBATh JalbHElIIee U3yYeHUE XUMUH.
XuUMHUYECKUEe 3HaHMSA, CHOPMHPOBAHHBIE HA BHEYPOUHBIX 3aHATHSX, IIOMOryT OOy4arolMMcCs B
MOJMOTOBKE K 3K3aMEHy 10 XMMHH U B JalIbHEHIIEM OCO3HAHHO BHIOpATh HANpaBJICHHE MPOPUIHHOTO
00y4eHwusl.

IIpeaMeTHBIMU pe3yJabTaTAMM OCBOCHUS IIPOTPAMMBI SBJISIFOTCS:

- B IIO3HABaTeNIbHON c(epe: OMMChIBaTh JEMOHCTPAL[MOHHBIE M CAMOCTOSITENILHO IMPOBEIACHHBIE
SKCIICPUMCHTBI, UCIIOJIB3Ys IJId 3TOT'O pyCCKI/Iﬁ SA3BIK U A3BIK XHUMHWU, Ha6JIIOI[aTI) ACMOHCTPHUPYEMBIC U
CaMOCTOATCIIBHO IPOBOJUMBIC OIIBIThI, XUMHYCCKUC PCAKIUHA, ITPOTCKAOIINE B IIPUPOAC U B 6I)ITy;

- B LIGHHOCTHO-OPHEHTALIMOHHOM cepe: CTPOUTh CBOE MOBEACHNE B COOTBETCTBUM € IPUHLUIIAMU
OepeKHOro OTHOILEHUS K IIPUPOJIE;

- B TPYZIOBOH cdepe: MIaHUPOBaTh U OCYIIECTBIISITH CAMOCTOSTENIbHYIO paOOTy MO TIOBTOPEHUIO H
OCBOCHHIO TeOpeTI/I‘IGCKOI\/JI 4aCTH, IJIaHUPOBATHL U IIPOBOAUTH XUMHYECKHI OKCIICPUMCHT, HUCIIO0JIb30BATh
BEILIECTBA B COOTBETCTBUU C UX MpeHA3HAUEHHEM U CBOMCTBAMU;

- B c(epe OE30MaCHOCTH KHU3HEAEATEIHOCTU: OKa3bIBaTh MEPBYIO MOMOIIbL IPU OTPABICHUSX,
0’KOTax M JIPYruX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPaTOPHBIM 000pPYI0BaHUEM.

JINYHOCTHBIMM pe3y/IbTaTaAMM SIBIISIFOTCS:

- B LIEGHHOCTHO-OPHEHTAIIMOHHOM cpepe — UyBCTBO TOPJIOCTH 32 POCCUICKYIO HAYKy, OTHOILLICHHE K
TPYAY, LEJIeYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TpYIOBOH c(epe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JAaibHelIield o0pa3oBarenbHON
TPaeKTOPHH;

- B TIO3HaBaTeNbHOU cdepe: MOTHUBAIUS YYEHHs, YMEHHE YIpPaBJIATh CBOCH IMMO3HaBaTEIbHOU
JEATEIBHOCTH.

MeTtanpeaAMeTHBIMH Pe3yJbTATAMM SIBIISIFOTCS:

- BJaJICHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESATENbHOCTH: HAOIIO/IEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, Y4eOHOe HCCIIEeI0BAHNUE;

- YMEHUE TeHepupoBaTh UJEH, OTIPENIENIATh CPEACTBA, HEOOXOJUMBIE IS UX peaTH3aluu;

- YMEHHE OIpeNeNATh LEeNU U 33/Ja4M JesTeIbHOCTH, BBIOMPATh CPEICTBA peaIM3aluu LEeTH U

IMPUMCHATH X Ha IIPAKTUKE,



- UCIIOJI30BATh Pa3IMYHbIC HCTOUYHHUKHU IJIA ITOJTYUCHUA XHUMHYECKOM I/IH(l)OpMaHI/II/I.

OcBoeHHE MporpaMmbl BHEYPOUHOW JEATEIBHOCTH OOYUYAIOIIUMUCS IMO3BOJUT IOJYYUTh
CIIeyIOIINe PEe3yIbTaThI:

B cghepe pazeumusa nuunocmuvix yHueepcanbHulX y4eOHbIX 0eicmeuil 8 paAmKax:

1. Koenumugnoeo komnonenma 6yoym cqopmuposamb:

- OCHOBBI COIMAJIbHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTAIMsI B OCOOCHHOCTSX COIUAIbHBIX
OTHONIICHUH U B3aUMOJCHUCTBHUH;

- DKOJIOTUYECKOE CO3HaHUE, MPU3HAHHE BBHICOKOW IIEHHOCTU >KM3HU BO BCEX €€ IMPOSBICHUSIX;
MpaBUJI MOBEICHUS B UYPE3BbIUAMHBIX CUTYAIUX.

2. [lenHocmHo20 U SMOYUOHANLHO20 KOMNOHEHMO8 Oydem chopmuposana.

- MOTPEOHOCTH B CAMOBBIPAKEHUU M CaMOpeaIn3allii, COUAIBHOM IIPU3HAHUU.

3. JleamenvHocmuo2o komnoneHma 6yoym cghopmuposamsvi:

- YMEHHE BECTH JMajor Ha OCHOBE pPABHOINPABHBIX OTHOLICHWHA W B3aMMHOTO YBAXKCHUS H
MPUHSTHUS;

- YCTOMYUBBIM TO3HABATENbHBIM HMHTEPEC M CTAHOBJICHHE CMBICIIOOOpasymomeld (QyHKIuu
MO3HABATEJILHOTO MOTHUBA;

- TOTOBHOCTBH BBIOOpA MPOQIIEHOTO 00pPa30BAHMSL.

2. OGyyarouuiicst moOJIy4UTh BO3MOXKHOCTD i (DOPMUPOBAHHUS:

- BBIPOKEHHOUM YCTOWYMBOM yueOHO-T03HABATEIHHON MOTHUBAILIUY U HHTEpPECa K YUCHUIO;

- TOTOBHOCTH K CaMO0OOPa30BaHUIO U CaMOBOCITUTAHUIO.

B cepepe pazeumus pecynamugnvlx yHu6epcanibHulX y4eOHbIX 0elcmeuil 00yuarouuiica

1. Hayunrcs:

- I[eJIeTI0JIaraH!Io, BKITFOUYasi MOCTAHOBKY HOBBIX 1IeJIeH, MpeoOpa3oBaHue MPAKTUUECKON 3a/1auil B
MO3HABATEIIbHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCJIOBHS JOCTHIKCHHS 1€ Ha OCHOBE y4yeTa BBIJICTIEHHBIX
yUUTEIEeM OPUEHTHUPOB JICHCTBHUS B HOBOM Y4EeOHOM MaTepuae;

- INIAHUPOBATH MYTH JIOCTUKEHUS LENEHl.

2. Ilony4nTh BO3MOKHOCTb HAYYUThCS:

- CaMOCTOSITEIILHO CTAaBUTh HOBBIC YUCOHBIE IIEJIH U 3aa4H;

- MPU TUTAHUPOBAHWM JOCTIDKECHUSI II€JIed CaMOCTOSTENIbHO M aJeKBAaTHO YYUTHIBATH YCJIOBHUS M
CpencTBa UX JOCTHXKCHHUS.

B cpepe pazeumus KOMMYyHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX 0elCMEUIl 00yYarowuiic

1. Hayuwurcs:



- aJICKBATHO MCIIOJIb30BaTh Peyb Ul IIJIAHUPOBAHUS U PETYIILIUNA CBOCH EATEIBHOCTH;

- AJCKBATHO MCIIOJb30BaThb PEYEBBIC CPEICTBA I PELICHUs DPA3IUYHBIX KOMMYHUKATHUBHBIX
3a/1a4; BJIAJETh YCTHOM U IMCbMEHHOU PEYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- OpPraHM30BBIBATH U IJIJAHUPOBATh Y4€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETPUPOBATHCS B TPYIIy CBEPCTHUKOB M CTPOUTHh NPOAYKTHBHOE B3aMMOJCHCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

2. [lony4nTh BO3MOKHOCTh HAYUUTHCSL:

- OpaTh Ha ce0s THULIMATUBY B OpraHU3allMid COBMECTHOI'O IEHCTBUS;

- OKa3pIBaTh NOJICPKKY U CONEHUCTBHE TE€M, OT KOTO 3aBHCHUT JOCTHIKEHUE LIEJIU B COBMECTHOU

NEeATEILHOCTH.

B cghepe pazeumua noznasamenvHwvix yHUBEPCATbHBIX YUEOHBIX 0CUCHEUIL 00YUAIOWUTICA

1. Hayuurcs:

- OCHOBaM peaJIM3ally IPOECKTHO-UCCIIEIOBATEIBCKON AEATENBHOCTH;

- IPOBOJUTH HAOIIOAEHUS U HKCIIEPUMEHT O]l PYKOBOJICTBOM YUHTEIIS;

- OCYILECTBJIATh PACIIUPEHHBIN MOUCK MH(POPMAIIUU C UCIOJIB30BAHUEM PECYPCOB OMOIMOTEK U
HNuTepHera.

2. Iloxy4uT BO3MOKHOCTD HAYYHThHCS:

- CTaBUTh IPO0OJIEMY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENIbHO MPOBOAMTH UCCIIEOBAHUS HAa OCHOBE MPUMEHEHUS METOJIOB HaOIMIOIeHUS U
JKCIIEPUMEHTA;

- BBIJIBUTATh TMIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX MPOLIECCOB;

- OPTaHM30BaTh UCCIEAOBAHUE C LIEIBIO IPOBEPKH TMITOTESHI;

- ACJIaTh YMO3AKIIKOUYCHUS U BBIBOABI HA OCHOBC apTYMCHTAILIUH.

[IporpaMMa BHEYpOUHOH AEATEIBHOCTH MO XUMUU «MHUp XMMHU» paccuMTaHa Ha ydammxcs 9

kiaccoB (30 gacoB).

CoaepixkaHue nporpaMmai.
BHEYPOYHO¥ /1eSITeJIbHOCTH 10 XUMUM «MHpP XUMHN»

[Iporpamma 3aHATHI COCTOUT U3 YETHIPEX PA3AEIIOB:

1. Ocobennoctu OI'D o XUMHH.

2. IloBTOpeHue u yriayoeHne TEOPETUYECKOro MaTeprasna, MEeTONKa PEIICHUs 3aJaHii Pa3HOTO
YPOBHS CIIOKHOCTH.

3. TecToBBII MPAKTUKYM.

4. BeimosHeHNEe TPOEKTHO-UCCIIE0BATEILCKUX Pa0doT.



OcHoBHOe coepkaHue

Paznen 0. Bxognoii cpe3 KUM 3a 2020r. — 24

Paznen 1. Ocooennoctu OI'D mo xumuu B 2021r. — 14
— Koau(UKATOP STEMEHTOB COJIEPIKAHUS

— cnerudukarusa Kumor OI'D nmo xumun

— uH(popMaIoHHkIe pecypcsl OI'D

Paznen 2. «Mup XuUMHM» —TEOPETHUYECKUN MaTepuan [0 HEOPraHMYECKOM XUMUU U
NEPBOHAYAJIbHBIM TPEACTABICHUSM O OPraHUYEeCKOW XMMHH, METOJMKA pPEIICHUs 3aJaHuil pa3HOro
YPOBHS CIIOKHOCTH — 244,

Crtpoenue atoma. CTpoeHHE AIEKTPOHHBIX 000J1049eK aTOMOB IepBbhiX 20 a5emenToB [ICXD

Ilepnonnueckuil 3aKOH U NIEPUOAMUYECKAs CUCTEMA XUMUYECKUX 3i1eMeHToB [I.1. Menneneesa

Crpoenne wmonekyn. XHUMHUECKas CBsA3b: KOBAJIEHTHAs (HEMOJIApHAs, IMOJIsIpHAasi), WOHHAs,
MeTaJlJIN4ecKasl.

BanentHocTh XuMHUYECKUX 37€MEHTOB. CTeneHb OKUCICHUS! XUMUYECKUX JIEMEHTOB.

IIpocteie u cinoxHble BemecTBa. (OCHOBHBIE KJIACChl HEOPTaHUYECKUX  COEIMHEHUH.
Homenknarypa HeopraHM4ecKux COeTUHEHHH.

XHUMHUYECKash peaklus. Y CIOBHS M IPU3HAKU MPOTEKAHMS XMMHYECKUX pEeaKUui. XMMHUYECKUE
ypaBHEHHUA. 3aKOH COXPAHEHHsI MaCChl BEIL[ECTB.

Knaccupukanys XUMHUYECKMX peakUuid IO pPa3IMYHbIM IPU3HAKAM: KOJIMYECTBY M COCTaBY
UCXOJHBIX U TIOJIYYEHHBIX BEIECTB; HM3MEHEHHIO CTENEHEW OKHCIEHUS XUMHUYECKHX DSJIEMEHTOB,
HOTJIOUICHUIO U BBIJICJIEHUIO SHEPTUH.

Brruncnenme MaccoBoil 1011 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEKTPOIUTHl U HEAIEKTPOJIUThl. KaTvoHBI M aHUOHBIL. DJIEKTPOJIUTHYECKAs JHUCCOLMALIMS
KHCJIOT, IeJI0ueH, coyiel (CpeTHUX )

Peakuuu noHHOro oOMeHa M yCJIOBUS UX OCYLIECTBIICHUS.

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

XHWMHYECKUE CBOMCTBA OCHOBAHUM U KUCIIOT.

XuMudeckue cBoMcTBa aM(pOTEPHBIX TUIPOKCHIOB.

XUMHYecKue CBOMCTBA coJiel (CpeIHUX )

XVMUYECKUE CBOMCTBA IIPOCTBIX BEIIECTB HEMETAIIJIOB: TAJIOT€HOB, KUCIOPOa, CEPBI.

XUMHYeCcKHe CBOMCTBA IIPOCTHIX BEIIECTB HEMETAJIOB: a30Ta, pocdopa, yriepona, KpeMHH

Yuctele BeniecTBa U cMecH. [IpaBuiia 6e3omacHoi paboThI B IKOJIBHOHN JabopaTopun. YenoBek B
MUPE BEILECTB.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. OKHCIUTEND U BOCCTAHOBUTEII.

Bbruncnenue MaccoBoM J10M  pacTBOPEHHOIO BeElECTBA B pacTBope. BbrumcieHus 1o
XUMHUYECKOMY ypaBHEHHIO. (Ne21)

PacuérHble 3amauM: BBIYMCIEHHME MAaCcCOBOM JOJIM XUMHYECKOIO D3JIEMEHTa B BELIECTBE,
BBIUMCJICHHSI 10 XMMUYECKOMY YPABHEHMIO C MCIIOJIb30BAaHUEM MACCOBOM J10JIM paCTBOPEHHOTO BEILIECTBA
B pactBope. (Nel5, 21)

B3anMocBs3b pa3aMuHBIX KJIACCOB HEOPraHMYECKUX BEIIeCTB. Peakunn HOHHOro oOMeHa.

XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB METAUIOB: IIEIOYHBIX, IEJIOYHO3EMENbHBIX, MATrHUS U
UX COCIMHEHNUH, jK€JIe3a U €r0 COEIMHEHNH, AIFOMUHHS, €T0 COEUHEHHMN.

Omnpenenenre xapakTepa Cpelbl pacTBOPOB KHUCIOT U IIEJIOYEH € MOMOUIbI0 WHAMKATOPOB.
KauectBennbie peakiiuu Ha annoHbl B pactBope (Cl, Br, I, SZ', SOgZ', SO42', NO3, PO43', COgZ',

Si0g?)

KauecTBeHHble peakiuu Ha KaTHOHBI B PacTBOPE (NH4+, Na*, K, Ca2+, Mg2+, Fez+, Fe3+, A
CU2+, Zn2+)

[Tonyyenune ra3ooOpasHbIX BemlecTB. KauecTBeHHBIE peakIMKM Ha Ta3000pa3HbIE BEIIECTBA
(Kucnopon, BOAOPOI, YITIEKUCIBINA ra3, aMMHaK)
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[lepBoHayanbHbIE CBEAEHUS 00 OpPraHMYECKUX BEIIECTBAX: NPEICIBbHBIX U HEMpeIeIbHBIX
yriieBojopoaax (MeraHe, dTaHe, STUIICHE, alleTUIICHE)

[lepBoHayanbHble cBeneHUs 00 OpPraHWMYECKHX BEIIECTBAX: CHHpTax (METaHoJe, JTaHoIe,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpasvbuHoll, yKCYyCHOU, CTEAPUHOBOM ).

buonorudecku BayKHbIC BEIIECTBA: OCIKH, JKUPBI, YTIICBO/IBI.

Pazmen BkmowaeT paboTy MO TPEHUPOBOYHBIM 3aJaHHSIM JUIS OINPEICIICHUS TOTOBHOCTH
IIKOJILHUKOB K DK3aMEHY 0 TOMY WJIM HHOMY pa3liely C MOCJICIYIOIIUM aHATU30M U METOIUYCCKUMU
PEKOMEHTAITUSIMH.

Pa3zneua 3. TecToBbIi NPAKTUKYM. — 4 4
Bxuttoyaet HemocpeACTBEHHO TECTUPOBAHKE U pabOTy C OIaHKaMU OTBETOB.

Pasznen 4. BeinmojiHeHune MPOCKTHO-UCCTIECA0BATEIBCKUX paﬁ()T. — 34
Pa3z[en BKJIIO4YACT pa60Ty 06yqa}01unxc>1 10 BBI6paHHBIM TEMaM IIPOCKTa 110 XHUMHHU,
KOHCYJIbTallUW YYHUTCJIA.

TemaTHueckoe MIAHUPOBAHHE

Ne | Tema Bcero | [Inanupyemsie pe3ynbTatsl (YY)

n/m YacoB

0 Bxoanoii cpes KUM 20171 | 2 Onpenenuts MapuipyTbl, B TOM YHCJIE WHIUBHUyaJIbHbBIE,
MTOBTOPCHUS M 3aKPETUICHUS TEM.

1 Pasgen 1. Ocobennocru |1 3naetr ocobennoctu OI'D 2021r, xoauduKaTop JIEMEHTOB

OI'D no xumuu B 2021r. conepkanusi, crneuupukanus Kumo OI'D mo xumwum,

nHpopmannonusie pecypebl OI'9;
HAy4UTCS HWCIOJIb30BAaTh PA3JUYHBIC HUCTOYHHWKH  JUIS
MOJIy4eHUsI XUMHUYECKON HHPOpMAIIH

2 Paznen 2. «Mup xumumn» 24 HayuuTcs onpenensaTs ey U 3aa4u JesSTEIbHOCTH,

BBIOMpATh CPE/ICTBA pealn3aliy LEIU U MPUMEHITh UX Ha
MIPAKTHKE;

pa3nuyaTh BENIECTBAa Pa3HBIX KJIACCOB MPOCTHIX H
CJIO’KHBIX BEILIECTB, ONPENeNiaTh UX XUMUYECKHUE CBOICTBA, B
TOM YHCJIC N U3YYCHHBIX OPTraHNYCCKUX BCIICCTB,

pasnuyartb o Ka4eCTBEHHBIM peaxusM
NMPCAJTOKCHHBIC KATUOHBI U AaHWOHBI;

ONHUCBHIBATh XMMUYECKHE PEaKIMU, HaOlroaeMble B
Xo71e J€MOHCTPALIMOHHOTO u 1a060paToOpHOTO
9KCHEPUMEHTOB.

JlelaTh  BBIBOABI U3 PE3yJbTaTOB IPOBEAEHHBIX
XUMHUYECKHX 3KCIIEPUMEHTOB;

OOBICHSATH TCHCTUYCCKYIO CBA3b MCXKAY BCIICCTBAMU
pa3HBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

CocTaBisiTh cXeMy 3JEKTPOHHOro OamaHca K
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIMAM, MPABUIBHO
paccTaBisATh KOXGOUIIMEHTHI HAa OCHOBE COCTaBJICHHOM
CXEMBI, OIPEEIIATh OKUCIUTENb U BOCCTAHOBUTEITb;

pacCUUThIBATH MacCCOBBIC J0JIN XUMHNYECKUX
9JIEMEHTOB B BEILIECTBAX;

IMPONU3BOJUTH BBIYUCICHUS 110 XUMHUYCCKOMY
YPaBHEHMIO  C  HCIOJIb30BAaHHMEM  MaccoBOM  joiu
pacTBOPEHHOTO BELIECTBA B PaCTBOPE.




Paznen 3. TecroBslil | 4 IIpaBUIBHOCTE  OLEHKM  CBOMX  BO3MOYHOCTEH  IIpH
MPAKTUKYM. BBINOJIHEHUH 3a/laHUM TecTa;
yMeHHE 0e30INO0YHO 3aMOTHITh OJTaHKH.

Paznen 4. Bemonnenwue | 3 Hayuurcs onpenensats nenu 1 3a1a4u A TeIbHOCTH,
IIPOEKTHO- BbIOMPATh CPEJCTBA pealM3aluu LEeNU U NMPUMEHATh UX Ha
HCCIIEI0BATEIBCKUX PabOT. IIPaKTHUKE;

HCIOJIb30BaTh PA3JIMYHbIC HCTOYHUKHA IS IIOTYYCHHUS
XUMHAYECKON HH(OpMaIH;

HAy4UTbCS  aJE€KBaTHO  HCIOJb30BaTh  PEUYEBBIC
CpEeICTBA JUIsl PEIICHUS PA3JIUYHBIX KOMMYHUKATHBHBIX
3a1a4;

(dbopmHpoBaHUE BBIPAKEHHOW YCTOWYHMBOW y4eOHO-
II03HABATEIbHOM MOTHUBALIMY U UHTEPECA K YUYCHHIO;
TOTOBHOCTh K  OCO3HAaHHOMY  BBIOOpY  JaJbHEHIIEH
00pa3oBaTeIbHON TPACKTOPHH.

KajiennapHo-TeMaTH4yecKoe NJIAHHPOBAHNE

Tema 3ansaTHA Hara [Ipumeyanus

wiaH | GakT

Bxonnoii cpes KUM 2020t (2 yaca)

Paznea 1. Ocodennoctu OI'D mo xumuu B 2020r. (1 4ac)

Ocobennoctu OI'D o xumuu B 2021r.

Koau(uKaTop >MEMEHTOB cojaepkanus, cnenudukanus Kumos OI'D
mo XuMuu, AeMoHcTpannoHHbi KHWM 2020r., nHpOpMannoHHbBIE
pecypent OI'9;

Pa3nen 2. «Mup xumuun» (24 yaca)

Crtpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX
20 nanementoB I[ICXD. llepnomnuecknii 3aKOH M IEepUOIUYECKAs
cucteMa xuMudeckux aiaeMmeHToB /.M. Mennaeneera

Crpoenne MoJekyi1. XUMHUECKasl CBA3b: KOBaJICHTHas (HEMoJspHasi,
NOJIIpHasi ), MOHHASI, METaJJTNYeCcKasl.

BaneHnTHOCTP  XMMHYECKMX  3yIeMeHTOB. (CTeneHb  OKHUCICHUS
XUMHUYECKHUX 3JIEMEHTOB.

[Ipoctele u cnoxHble BemecTBa. (OCHOBHBIE — KJAcChl
HEOPraHWYEeCKHX coeauHeHui. HomeHkiatypa HeopraHm4ecKux
COEeIMHEHUI.

XHAMHUYECKass peakuus. YCIOBHS W IPU3HAKK IPOTEKAHUS
XUMHUUYECKHUX peakiuil. XMMUUECKNE YPaBHEHUA. 3aKOH COXPaHEHUs
MAacChl BEIIECTB.

Knaccupukanuss XMMUYECKHX peakuil 1o  pa3iuyHbIM
IIPU3HAKaM: KOJUYECTBY M COCTaBY MCXOAHBIX M TOJYYEHHBIX
BEILECTB; U3MEHEHUIO CTEIIEHEH OKUCIICHUS XUMUYECKUX DJIEMEHTOB,
MTOTJIOIIEHHIO U BBIICJICHUIO SHEPTUH.

BrlunciaeHue MacCoBOM HOIM XHMHUYECKOTO »JJIEeMEHTa B
BCIICCTBCE.

SHGKTPOHI/ITBI 1 HEOJICKTPOJHUTEI. Katnonel m aHHWOHBIL

10




DJIEKTPOJIMTHYECKAST ~ TUCCOLMAIMS  KHUCJIOT, IIEeJIOYEeH, COJIeH
(cpennux)
Peakiiun noHHOr0 0OMEHa M yCIIOBUS UX OCYIIIECTBICHUS.

10

XuUMHU4YecKrue CBOMCTBA OKCHJOB:. OCHOBHBIX, aM(l)OTepHI)IX,
KHUCJIOTHBIX.

11

XUMHUYECKHE CBOMCTBA OCHOBAHUN U KUCIIOT.

12

XuMuyeckue cBorucTBa aM(pOTEPHBIX THIPOKCHIOB.

13

Xumuueckue CBoOMcTBa coisiei (cpenHux). BzaumocBszb
pa3IMYHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB.

14

XUMHUYECKHME CBOWMCTBAa IMPOCTHIX BEUIECTB HEMETAJUIOB:
rajoreHoB, KUCIOPO/1a, CEPHI.

15

XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAIUIORB: a30Ta,
docdopa, yraepoaa, KpeMHUS

16

UYuctele BemectBa U cMmecH. [IpaBuia 6e3omacHoil paboThl B
IIKOJIbHOH JTabopaTopun. YenoBeK B MUpPE BEILIECTB.

17

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKIuu. OxucInuTeIb U
BOCCTaAHOBHUTCIIb.

18

Bbruncnenue MaccoBOil 10JIM PacTBOPEHHOIO BEILECTBA B
pacTBope. BeruncineHns o XuMU4eCKOMY YPaBHEHUIO.

19

PacuérHple  3amauu:  BBIYHMCIICHHE  MAacCOBOW  JIONH
XMUMHYECKOTO 3JIEMEHTA B BEILECTBE, BHIYUCICHHUS MO0 XUMHUECKOMY
YPaBHEHUIO C WCIOJIB30BAHMEM MAacCOBOW JIONH PAaCTBOPEHHOTO
BEILIECTBA B PACTBOPE.

20

XUMUYeCKHe CBOMCTBaA IOpOCTBIX  BCHICCTB  MCTAJIJIOB!
MICJIOYHBIX, HICTOYHO3EMCIIbHBIX, MarHuid U UX COG)II/IHGHI/Ifl, Keie3a
u €ro COC,Z[I/IHGHPlﬁ, aJIlOMHUHUA, €T'0 COCﬂHHCHHﬁ.

21

OmpeneneHue XxapakTepa Cpeibl pPAacTBOPOB KHCIOT U
IEJIoYei C TIOMOIIBI0 HWHAWKATOPOB. KadueCTBEHHBIE peakIud Ha
annonsl B pactBope (CI', Br', I, s% 5032', S0, NO3', PO,%, COgZ',
Si0s%)

Kauecmeennvie peaxyuu na xamuonwv: 6 pacmeope (NHy',
Na*, K*, Ca®*, Mg?*, Fe*, Fe®*, AI**, Cu®*, Zn?").

22

ITomyyenue razoo0pasHbix BemecTs. KauecTBEHHbIE peakluu
Ha ra3000pa3Hble BelllecTBa (KUCIOPOJ, BOJOPOJ, YIVIEKUCIHBIN ras,
aMMHMAK)

23

[lepBoHayanbHbIe CBEeNEHUS 00 OPraHMYECKHX BEIIECTBAX:
MpEeACIbHBIX M HENpeNeIbHbIX YIIeBOJOpoaax (MeTaHe, OJTaHe,
STHUIICHE, allETUIICHE)

24

HepBOHaanBHBIe CBCICHU 00 OpPraHn4€CKuX BCHICCTBAX!:
cnuprax (MeTaHoJie, dTaHOJe, TIIMIEpPHHE), KapOOHOBBIX KHCIOTaxX
(mypasbunoti, yKCyCHOM, CTEapUHOBOI).

25

buonornueckn BaxKHBIE BCIIICCTBA: 6CJ'IKI/I, JKHPBI, YTJICBOJBI.
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Pa3znen 3. TecroBblii npakTUKYM. (4 Yaca)

26- | JlmarHoctuyeckas padbora
27

Pasjen 4. Boino/iHeHNe NPOEKTHO-NCC/IEI0BATEIbLCKUX padoT (3uaca)

28- Pabora oOydarommxcsi 1O BBIOpAaHHBIM TEMaM IPOEKTA,
30 | KOHCYNBTAIIUU YUUTEIIS.

YuyeOHO-MeTOAUYECKHE CPEICTBA 00yUeHH s

1. Xumus 8 kiace» I'. E. Pynsutuc, @.I'. ®enpaman, M. «IIpocsemy, 2018.
2.«Xumus 9 kinace» I'. E. Pynzutuc, ©.I'. ®enpaman, M. «lIpocseny, 2019.

3. O.C.I'abpuensia «XuMusl. 8 Ki1acc»: y4eOHUK sl 0011e00pa3oBaTeNbHBIX YUPEKIESHUH. - M.:

Hpoda, 2008.

4.0.C. TI'abpuensa «Xumus.9 kmace» ydeOHHK s 001Ieo0pa3oBaTebHBIX yuapexaeHui. - M.: Jlpoda,

2008.

5.I'abpuensu O.C, Octpoymos N.I'. HacronpHas kHura yuutens. Xumus. 9 ki1.: Meroandeckoe nocodue.

- M.: Jlpoda.

6.Xumus. 9 ki.; KourponbsHbie u mpoBepouHbie paboTsl k yueoHuky O.C. 'abpuensna «Xumus. 9» / O.C.

lNabpuensn, [1.H. bepeskun, A.A. Ymakoa u nap. - M.: [Ipoda.

7. .M.IO. ropkoBenko «Iloypounsie pazpadotku no xumun»- M.:»BAKO»,2005

8. J.LM. Bpeiirep «KoHTposbHBIE 1 cCaMOCTOSTENbHBIE PabOTHI 10 XUMHH 9 Kitaccy, Boarorpar,
«Yaurenny, 2009.

9. 5NIEKTPOHHOE MPHIIOKEHHE

MuTtepHeT-pecypcesl:

http://www.mon.gov.ru MuHHCTEpCTBO 0Opa30BaHUS U HAYKH

http://www.fipi.ru IMopran ®UIHN — OenepanbHblii HHCTUTYT MEIArOTHIECKUX HU3MEPEHHU T
http://www.ege.edu.ru TTopran EI'D (uadopmanmonHoi moyiepxku ET'D)
http://www.probaege.edu.ru IMopran Enunbrit sx3amen

http://edu.ru/index.php ®enepanbhsiii mopran «Poccuiickoe 0Opa3oBaHue»
http://www.infomarker.ru/top8.htmIRUSTEST.RU - ¢enepanbHblii EHTP TECTUPOBAHHUS.
http://www.pedsovet.org Beepoccuiickuit Untepuer-Ileacoser.
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