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HosicHuTeabHas 3aMUCKa

Breypounas pedarenpHOCTh «Mup XUMHM» TpeAHa3Ha4deH g olydarommxcs 9 Kiacca,
BEIOpaBIIMX MPEAMET XUMUHM JUIs cAadd 3k3ameHa B dopme OI'D u mmaHuMpyromux B JallbHEHIIEM
M3y4YeHHE XUMHUH Ha MPOPUILHOM YPOBHE.

Lens maHHOTO Kypca — MOATOTOBKA ¥ MOMJEPXKa BBITYCKHHKOB 9 Kilacca MIKOJBI, TIOMOIIH B
MPEOJO0ICHNN KOTHUTHUBHBIX, JHYHOCTHBIX M IPOLECCYATbHBIX TPYAHOCTEH B TIEPUON TMOJTOTOBKH K
3K3aMEeHy.

PesynpraToM COBMECTHOH MesTENbHOCTA OOydarommxcs 9 kimacca w memarora OyIyT SBISTHCS
pe3yapTaThl MPOOHOTO TECTHPOBAHMWSA, 2 B KOHEYHOM HTOTE — WUTOTOBas aTTecTarus OOydalommxcs o
MPEAMETY XUMHUSL.

B cootBerctBum ¢ TpeboBaHmsiMu DenepanbHOro rocyaapCTBEHHOTO 00pa30BAaTENbHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHUS BO3HHKIA HEOOXOIWMOCTH B pa3pabOTKE IPOrpaMMBI
BHEYPOUHOH JEATEIBHOCTH, MO3BOJSIIONICH pacIIMpUTh W yIIyOWTh CBOM 3HAHUS 1O XUMHH,
c(hopMHPOBATh HABBIKH UCCIICIOBATEIILCKON ESTEILHOCTH.

AxmyanbHocms IPOTPaMMBI CBSI3aHA C BO3MOXXHOCTBIO OOydYaromerocss BEIOpaTh MpOQMIBHBIHN
npeaMeT oOydeHHs B CTapUIMX KJaccax HMIIM M3MEHHUTH CBOMl BBHIOOp. DK3aMeH 10 XUMHUHU TPeOyeT OT
o0yyaromuxcsi MHOTUX 3HAaHWH W TOHATUH HE TOJNILKO B OONACTH HEOPraHWYeCKOM XHMHUH, HO H
OpPTaHWYECKOW XMMHUH; BIAJAETh MPAKTHIECKIMH HaBBIKAMH M YMETh MPUMEHSTh UX B IPYTOW CHTYaIlHU.
3aHATUST TO BHEYPOUHOM JeATEAbHOCTH «MHp XHMHUM» @pEeIHa3HAuYeHbl [JIs1 TEOPETUYECKOU H
MPaKTUYECKON TIOMOIIM B TMOATOTOBKE K ['OCYyZapcTBEHHOM WMTOTOBOM aTTECTAIlMU. 3aHATHS
OpPUCHTUPOBAHBI Ha MOBTOPEHHE, CUCTEMATH3ALMIO W YIIyOJIEHHOE HM3yueHHe Kypca XMMHU OCHOBHOHN
IIKOJIBI, a TaKKe Ha IMOATOTOBKY oOydaromuxcs 9-x xmaccoB Kk OI'D m obydaromuxcs, KOTOpbBIE
BBIOMPAIOT XUMHUIO Uil JalibHeliero oOyueHus B mpoduie. 3aHATHS MO MPOrpaMMe BHEYPOUHOH
JeSITeIbHOCTH «MHUpP XUMHUW» TIOMOTYT peaii30BaTh 00YYaIOMIMMCS MMPOEKTHI IO BHIOPAHHBIM TEMaM.

Hoeu3noii TaHHOW TIPOTpaMMBl SIBISIETCS TO, YTO B OCHOBE JIS)KHT CHCTEMHO-IESTEFHOCTHBIN
MOJIX0J], KOTOPBI CO3/IaeT OCHOBY JUISI CAMOCTOSITEIBHOTO YCIIEITHOTO YCBOSHUS 00yUYaIOIIIMMHCS HOBBIX
3HAaHWH, YMCHHI, KOMIICTCHIIUH, BHJIOB M CIIOCOOOB JEATEIHLHOCTH M OOECICUMBAET COOTBETCTBUC
JACATCIIbHOCTHU O6y‘IaIOHII/IXC$1 HUX BO3paCTy M HHIAUBUAYAJIbHBIM OCO6€HHOCT51M. 9MO]_[I/IOHEUH)HOC
MIEpPeKUBAHUE TIPOIlecca OTKPBITUS SBISETCS OCHOBOW MOTHBAIIMHM K 3HAHWSIM, CTHMYISTOPOM CamMoOi
YMCTBCHHOﬁ ACATCIIBHOCTH B JOCTHUKECHHUHU ].[6.]]6171 JIJMYHOCTHOT'O, COIMAJIbHOI'O H II03HABAaTCIBHOI'O
Pa3BUTHUS O0YHAIOLIHXCSI.

Pabouas npozpamma pazpabomana Ha 0cHoge c1e0yIOUUX HOPMAMUBHO-NPABOGHIX
00KyMeHmoa:

=  ®depepanbublil 3ak0H 0T 29.12.2012 Ne273-d3 «O6 obpazoBanuu B Poccuiickoit
®Denepauuny».

= Vka3 Ilpesunenta Poccuiickoit ®enepammm ot 21.07.2020 Ne 474 «O
HallMOHANBHBIX 1ensx pa3Butus Poccuiickoit denepaunn Ha nepuoxa no 2030
roaar.

= Jlacnopt HamuoHaBHOTO TMpoekTa «O0pa3zoBaHUE», YTBEPKACH MPE3UTUYMOM
Cosera mnpu Ilpesunenre Poccuiickoii ®Pepepanim MO  CTPATETHYECKOMY
PasBUTHIO U HALTMOHAIBHBIM ITpoekTaM (mmpoTokos Nel6 ot 24.12.2018).

= [lpuka3 MunucrepcTBa npocsemenus: Poccuiickoit @enepannu ot 12.08.2022 r.
Ne732  «O BHeceHMM W3MeHEHW B  (enepalbHBIE  TOCYJapCTBEHHBIN
00pa3oBaTeNbHbIM CTaHAAPT CpeaHero olmero o0pa3oBaHMS, yTBEPKACHHBIN
nprka3zoM MuHHCTepcTBa 0O0pa3oBanus U Hayku Poccuiickoit @eneparyu ot 17
Mmas 2012 1. No413».

= [lpuka3z Munucrepcrsa npocsemieHus Poccuiickoit ®enepanuu ot 23.11.2022
Nel014 «O06 yrBepxkaeHun ¢eaepaabHOl 00pa30BaTEIbHON MPOrpPaMMBbI
CpemHero o0Iero 00pa3oBaHMUs».

= JIpuxa3z MunucrepcrBa npocseuieHusi Poccuiickoit ®enepaunn ot 22.03.2022
Nell5 «OO0 yTBepkAeHMHM TOpsiAKA OPraHU3aldd M OCYILECTBIICHHUS
0o0pa3oBaTeNbHON  JIEATETBHOCTH 10 OCHOBHBIM  00IEe00pa3oBaTellbHBIM
mporpaMmmam — 00pa3oBaTeNbHBIM MMPOrPaMMaM Ha4aJIbHOTO OOIIETr0, OCHOBHOTO
00111€ero 1 cpeaHero oo1ero 00pa3oBaHUsD.



= [Ipmka3z MunucrepcTBa npocBemenus Poccuiickoit @enepammu ot 21.09.2022
No858 «O06 yrBepkaeHnn (hemepaibHOTO TEPeUHs YUeOHHUKOB, MOMYIIEHHBIX K
WCIIOJIb30BaHMIO TPH PEATM3alHd UMEIOIINX TOCYAAaPCTBEHHYIO aKKpPEIUTALUIO
0o0pa3oBaTeNbHBIX MPOrpaMM HA4aJlbHOTO OOIIEro, OCHOBHOIO OOMLIEro,
cpemHero  obmero  o0Opa3oBaHHA ~ OpPTraHU3ALUSAMH,  OCYIIECTBISTFOIINMU
00pa3oBaTenbHYI0 JIEATEIHHOCTh W YCTAaHOBJICHHS TPEAETHHOIO  CpOKa
WCTIOJIb30BaHMs UCKITIOYCHHBIX YUCOHUKOBY.

= [Iucemo MunHCTEepcTBa TpocBemieHus Poccmiickoit @eneparuu ot 17.112022
Ne03-1889 «O mampaenennn wuHpOpManum» (BMecte ¢ «HHbDOpMaIMOHHO-
Pa3bACHUTEIBHBIM MUCBMOM 00 OCHOBHBIX H3MEHEHHSX, BHECCHHBIX B
(enepanbHbI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT CPETHETO OOILIETO
00pazoBaHmsI, U OpraHU3aUN PabOTHI IT0 €T0 BBEICHHION ).

= [locranoBnenue I'mMaBHOTO rocyJapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickoii
Oenepanym o1 28.09.2022 Ne28 «OO6 yrBepkaeHun canuTapHbix mpaBui CII
2.4.3648-20 «CaHUTapHO-3IHIEMHUOJOTHYECKHE TPeOOBAHUS K OpraHU3aI[HsIM
00ydeHust 1 BOCIUTAHUSA, OTABIXA U O3/I0POBJICHHS ACTEH M MOJOACIKINY.

= [Ipuka3s MuHucTEepCTBa TpyJa M COLUANBHON 3amuThl Poccuiickoil Penepannu
or 18.10.2013 No544n «O6 yTBepxkaeHHH MPO(HECCHOHATBHOTO CTaHIapTa
«llemaror (memarormueckas AEATEIBHOCTh B c(epe IOIIKOIBLHOTO, HAa4aIbHOTO
o0111ero, OCHOBHOTO OOIIEro, CpeAHero obmiero oOpazoBaHus) (BOCIUTATEND,
YUUTENb ) »»

= Pacnopsokenne JlemaprameHnTta oOmero oOpa3oBanuss Tomckod oOxacTé OT
28.09.2018 Ne832-p «OO0 yrBepxkaeHun KoHienmuu pa3BUTUSA (DU3HMKO-
MaTeMaTHYECKOT0 U eCTECTBEHHOHAy4YHOro oOpa3oBaHusl ToMmckoil obimacTu Ha
2019-2025 rr.».

=  CaHUTapHO-AIHIEMHUOJIOTHIECCKHE TPeOOBaHUS K YCTPOWUCTBY, COAEPIKAHUIO H
opraHuzanuu paboTel 00pa30BaTENbHBIX OpraHW3alluii W JOpPYrux OOBEKTOB
couuanbHOW HMHQPACTPYKTYphl sl JeTeld HW MOJOAEKH B  YCIOBHSIX
pacnpocTpaHeHHss HOBOW  KopoHaBupycHOW wuHbpekmuun (COVID-2019),
YTBEP)KICHHBIC TOCTAHOBJICHHWEM [ JIaBHOTO TOCYAAapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @enepaunun ot 30.06.2020 Nel6 (3apeructpupoBaH
24.03.2022 Ne67884).

= Jlporpamma pazsutuss MAOY COIIl Ne 67 r. Tomcka Ha 2020-2024 rr. «K
COBPEMEHHOMY KauyecTBY 0Opa3oBaHUs yepe3 NpO(QHIM3ANHUI0 U COLHATH3AINI0
ydanuxcs mkons» [Ipukas ot 16.04.2020 Ne77-0.

Yera MAOY COII Ne 67 r. Tomcka. YtBepxaen 18.11
Ienwy iporpamMmsl:

- TMOATOTOBKA M TMOJEP)KKAa BBIMTYCKHHKOB 9 Kiacca IIKOJbI, TOMOIIb B TPEOJOICHUH
KOTHUTHBHBIX, INYHOCTHBIX U MPOIECCYaTbHBIX TPYAHOCTEHN B MEPHOJ IIOATOTOBKH K IK3aMEHY.

3adauu iporpaMMbl BHEYPOUHOU EATETLHOCTH 10 XUMHUH:

OCBOCHHE B@XHEWIIMX 3HAHWKA OO0 OCHOBHBIX IOHATHSX W 3aKOHAX XHUMHH, XUMHYECKOU
CHUMBOITHKE;

OBJIaJIeHNE YMEHUSIMH HaOII0AaTh XUMHUIECKHE SBIICHUS, IPOBOIUTh XUMHUYECKUI IKCIIEPUMEHT,
MIPOBOJMTH PACUYETH HA OCHOBE XUMHUYECKUX (OPMYJT BEIIECTB U YPABHEHUH XUMHUIECKUX PEaKIIHi;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB M HHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B TIpoIecce
MIPOBEJICHHUSI XUMHYECKOTO SKCIIEPUMEHTa, CAaMOCTOATENFHOTO MPHOOPETeHNsT 3HAHUI B COOTBETCTBUU C
BO3HHKAIOIMMH )KU3HEHHBIMH TIOTPEOHOCTSMU;

BOCITHTAHWE OTHOIICHHS K XHMHHW KaK K OJHOMY H3 (yHJIaMEHTALHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M 3JEMEHTY OOIIEYeTIOBEYECKON KyIbTYphl; NMPUMEHEHHWE NOJIYYEeHHBIX 3HAHUU U
YMEHUI1 JUIsl UCTIONIb30BAHMUS B HECTAHAAPTHOW CUTYaIlHH.

I[nanupyemblie pe3yJibTAThI

Ha 3anstusx BHeypouHO# nesitenbHOCTH «MUp XMMHUM» 00y4alolmirecs: AOTOJIHAT CBOW 3HAHMS
N0 XUMHH, TOBBICAT CBOM ypPOBEHb TEOPETHUECKOW M HKCIEPHUMEHTAJIbHOM IOATOTOBKH. 3aHSATHS
NpU3BaHbl MPOOYAMTh y Y4YalIMXCS WHTEPEC K XHMHUYECKOW HayKW, CTUMYJIHMPOBATh JalbHeillnee
U3yYeHHE XHMHW. XHUMHUYECKHE 3HaHUs, C(QOPMUPOBAHHBIE HA BHEYPOUHBIX 3aHSATHSX, MOMOTYT
oOyyaromumMcs B IOATOTOBKE K 9K3aMEHY 110 XMMHUH U B AaJbHEHIIEM OCO3HAHHO BBHIOpATh HAIpaBICHUE
poIBLHOTO 00yICHMS.



IIpeaMeTHBIMH pe3yJabTATaAMU OCBOCHUS IIPOIPaMMBbI SBIISIIOTCS:

- B II03HAaBaTEJIbHOM cepe: ONUChIBATH JIEMOHCTPALMOHHBIE M CaMOCTOSITEIbHO NPOBEICHHBIE
9KCHEPUMEHTBI, UCTIONB3YSI UISL 3TOTO PYCCKHUH SI3BIK M S3BIK XMMHWH; HAOMIOJATh JEMOHCTPUPYEMBIE U
CaMOCTOSITETILHO MPOBOIUMBIE OTIBITHI, XUMUYECKUE PEaKIUH, MPOTEKAOIIE B IPUPOJIE U B OBITY;

- B IICHHOCTHO-OPMEHTALIMOHHOW c(epe: CTPOUTh CBOE IOBEICHHE B COOTBETCTBUU C
IPUHIMIIAMH OEPEKHOTO OTHOIIECHUS K IIPUPOAE;

- B TPYZIOBOH c(epe: MIaHUPOBATH M OCYIIECTBIISATH CAMOCTOSATENBHYIO Pa0OTY IO TIOBTOPEHUIO
OCBOCHHIO TEOPETHUYECKOH YacTH, IUIAHUPOBATh U MPOBOAUTH XMMUYECKUIN SKCIEPUMEHT; UCIIOIb30BaTh
BEIIIECTBA B COOTBETCTBUU C UX NPEAHA3HAYEHUEM U CBOMCTBaMU;

- B cepe 0€30MaCHOCTH KU3HENESATEIBHOCTH: OKa3bIBaTh MEPBYI0 MOMOLIb NPU OTPaBICHHAX,
0’KOTax ¥ JPYTUX TPaBMax, CBS3aHHBIX C BELIECTBAMH U 1a0OpaTOPHBIM 000PYIOBaHUEM.

JIMYHOCTHBIMM Pe3yIbTATAMM SBIISIIOTCA:

- B ICHHOCTHO-OPHEHTAIIMOHHON c(hepe — YyBCTBO TOPAOCTHU 38 POCCUICKYIO HAYKy, OTHOIICHHUE
K TPYyLy, LIeJeyCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TPYHOOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HaNbHEHIIel oOpa3zoBaTenbHON
TPaeKTOPHH;

- B TIO3HABATEIbHON cdepe: MOTHBALMs YUCHHs, YMEHHE YNPAaBIATh CBOEH MO3HAaBAaTEIBHON
JESITEIbHOCTH.

MeTtanpeaMeTHbIMH pe3yJbTaTAMM SIBIISTIOTCSL:

- BJIaJICHHE YHUBEPCAIBLHBIMH €CTECTBEHHO-HAYYHBIMH CIIOCO0aMU JIESATEILHOCTH: HaOMI0IcHHE,
U3MepeHHe, SKCIIEPUMEHT, YUeOHOE UCCIICIOBAHHE;

- yMEHHE I'eHEPUPOBaTh UAEH, OIPEACIATh CPEACTBA, HEOOXOUMBbIE AJISl UX peai3alny;

- YMEHHE OIpeaeNsaTh el W 3aJa4d AesSTeTbHOCTH, BEIOMPATh CPeJCTBa pealu3aluy Leidd U
MPUMEHSTh UX Ha MPAKTHKE;

- UCIIOJIB30BaTh PA3IUYHbIC HCTOYHHUKHU AJIS TOJYYCHUSI XUMUYECKOH HH(POpMaLuy.

OcBoeHne NpOrpaMMbl BHEYPOUHOH MAEATENBHOCTH OOYYAIOLUIMMUCS MO3BOJUT MOJIYYHUTh
CIIeTyIOIHE Pe3yJIbTaThI:

B cepepe pazeumus nuunocmuvix yHugepcanvHvix yueoHvix 0elicmeuil 8 pamKax:

1. Koenumuerozo xomnonenma 6yoym cpopmuposarsl:

- OCHOBBI COLHAIBHO-KPUTHYECKOTO MBIIUICHHUS, OPUEHTAIUsI B OCOOCHHOCTSX COIMAaIbHBIX
OTHOILICHUN U B3aUMO/ICUCTBHIA;

- DKOJIOTHUYECKOE CO3HAHHE, NPU3HAHME BBICOKON LIEHHOCTH XH3HHM BO BCEX €€ NPOSBICHHUSX;
NPaBUJI IOBEACHUS B YPE3BbIYAMHBIX CUTYALHSIX.

2. [Jennocmmnozo u 2MOYUOHANLHO20 KOMNOHEHMO8 OyOem copmuposana.

- MOTPEOHOCTH B CAMOBBIPRXXEHUH U CaMOpeaIM3alry, COLNAIbHOM IPU3HAHUY.

3. Heamenvnocmnozo komnonenma 6yoym cghopmupoeamul:

- YMEHHE BECTH [UaJiol Ha OCHOBE DPAaBHOINPABHBIX OTHOUICHWH M B3aUMHOTO YBKEHUS U
TIPUHSTHS;

- YCTOHYMBBIA TO3HABATENbHBIH MHTEPEC M CTAHOBJICHHE CMBICIOO0pasymomel GyHKIUHN
M03HABATENLHOTO MOTHBA;

- TOTOBHOCTH BBIOOpa MPOGHIEHOTO 00pa30BaHusI.

2. O0Oyyaromuics MoIyIUTh BO3MOXKHOCTD I (POPMHUPOBAHUSL:

- BBIPOXKEHHOH YCTOMYMBON y4eOHO-1103HABATEIIbHOW MOTHBALIMHI U MHTEPECa K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHHIO U CaMOBOCIIUTAHUIO.

B cghepe pazeumusn pezynamuenvix yHu6epcaibHbIX Y4eOHbIX OUCM Ul 00YUaloOuuIics

1. Hayuurcs:

- [IeJIENOJIaTaH|I0, BKITIOYast TIOCTAHOBKY HOBBIX IeJIeH, MpeoOpa3oBaHie MPaKTUUECKOW 3aa4uu B
M03HABATEIIHLHYIO;

- CaMOCTOSITENIbHO aHaJIM3UPOBATh YCIOBHS AOCTIKECHHUS 1€ HA OCHOBE Yy4eTa BBIIACIICHHBIX
yUuTeIeM OPUCHTUPOB JISHCTBHS B HOBOM y4eOHOM MaTepHae;

- TUIAHUPOBATH ITYTH JOCTHXCHUS TIeTICH.

2. Ilony4nTh BO3MOXKHOCTD HAYUYUTHCS:

- CAaMOCTOSITEIIbHO CTaBUTh HOBbIE yUeOHBIE 1IEJIH U 3a/1a4H;

- MpH TJIAHUPOBAHHMHU JIOCTIDKEHHS LIeJIel CaMOCTOSITENBHO M aJIeKBATHO YYHTBHIBATH YCIOBUS U
CpPEJICTBA MX JIOCTHIKEHHS.

B cghepe pazeumus KOMMYHUKAMUBGHBIX YHUBEPCATILHBIX YUEOHBIX OeliCmeUll 00yuaouuiicsa

1. Hayuwnrcs:



- a/IEKBAaTHO HUCII0JIb30BATh Peyb JJIS IJIAHUPOBAHMS U PETYJIILUU CBOCH JESITeIbHOCTH;

- a/IeKBAaTHO MCIIOJIb30BAaTh PEYEBbIE CPEACTBA Ul PELICHUS Pa3IUYHbIX KOMMYHHUKATHBHBIX
3a/1a4; BIAJAETh YCTHOM U MICbMEHHOM pedblo; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBAHUE;

- OPTaHU30BBIBATh M IUIAHUPOBATH Y4EOHOE COTPYTHHYECTBO C YUUTEIIEM H CBEPCTHUKAMU;

- UHTEIPUPOBATHCS B TPYIIy CBEPCTHUKOB M CTPOUTh NPOSYKTUBHOE B3aMMOJEHCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMU.

2. IlomyuuTh BO3BMOKHOCTH HAyUUTHCS:

- OpaTb Ha ce0sl UHULIMATUBY B OPraHU3allM COBMECTHOTO AEHCTBHUS;

- OKa3bIBaTh MOANECPKKY M COAEHCTBHE TEM, OT KOI'O 3aBUCHT AOCTHXKCHHUE LIEJIH B COBMECTHOM
JIeSITENIEHOCTH.

B cghepe pazeumua nosnasamenvnbvix yHUGEPCATLHBIX YUEOHBIX OCIICMEUIL 00YUAIOWUTICA

1. HayguTcs:

- OCHOBaM pean3aliy MPOeKTHO-NCCIIEI0BATEIbCKON A TEIbHOCTH;

- IPOBOJMTH HAOMIOJCHUS ¥ SKCTIEPUMEHT O] PyKOBOJICTBOM YUHTEIIS;

- OCYILECTBIISITh PACHIMPEHHBIN MOMCK MH(GOPMALMHU C UCIIOJIB30BAaHUEM PECYpCOB OMONMMOTEK U
MuTepHera.

2. Ilomy4uT BO3MOKHOCTH HAyUUTHCS:

- CTaBUTh NPOOJIEMY, apryMEHTHPOBATh €€ aKTyaJIbHOCTb;

- CaMOCTOATEJIBHO NPOBOJUTH HCCIICAOBAaHMSA HA OCHOBE MPUMEHEHUS! METONOB HAONIOJCHUS U
3KCIIEPUMEHTA;

- BBIBUTATh TUIIOTE3bI O CBS3SX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- OPTaHU30BaTh UCCIIECIOBAHNE C LIEIbIO IPOBEPKU TUIIOTE3bI;

- ZlenaTh YMO3aKJII0UEeHHs U BBIBOABI HA OCHOBE apryMEeHTAallHH.

IIporpamMma BHEYpOUHOU AEATENHHOCTH MO XUMHUU «MHp XUMHM» paccuyUTaHa Ha ydamuxcs 9
KiraccoB (34 4Jaca).

Coaep:xaHnue NporpamMmbl.
BHEYPOYHOI1 JeATeJJbHOCTH 0 XUMHUH «Mup XumMum»

IIporpamma 3aHATHNA COCTOUT U3 YETBIPEX PA3EIIOB:

1. Ocobennoctu OI'D O XUMHH.

2. I[loBropenue u yriayOiieHHe TEOPETHIECKOTO MaTepHaia, METOANKA PELICHHUS 3aIaHli Pa3HOTo
YPOBHS CJIOKHOCTH.

3. TecToBBII MPAKTUKYM.

4. BrinosiHeHHE TPOEKTHO-MCCIIEI0BATENILCKUX PAOOT.

OcHoBHoOe coiep:KaHne

Paznea 1. Ocobennoctu OI'D mo xumnu B 2021r. — 19

— KOIU(HKATOP 3JIEMEHTOB CO/ICPKaHUS

— cnenudukamms Kumos OI'D o xumun

— uH(opMmanmonusie pecypcsl OI'D

Pasnen 2. «Mwup XuMHH» — TEOPETHUECKUMI MaTepuall MO HEOPraHMYECKOM XUMUU U
MEePBOHAYAIIFHBIM TPEJCTABICHUSM I10 OPraHWYEeCKONM XWMHHM, METOJMKA pEelIeHHUs 33JaHuil pa3sHOTo
YPOBHS CIIOKHOCTH — 244,

Crpoenue aroma. CTpoeHHE 3JIEKTPOHHBIX 0005104eK aToMOB nepBbix 20 anementos [1ICXD

[lepuoanueckuii 3aK0H U IEpHOANYECKas cucTeMa XuMuueckux snementos .M. Menneneesa

Crpoenue Mojekysl. XWUMHUYECKas CBs3b: KOBaJeHTHas (HemoysipHas, NOJsIpHasi), HOHHasd,
METaJIn4ecKasl.

BaneHTHOCTH XMMHUYECKUX 3JIeMEHTOB. CTETIeHb OKUCIICHUS XUMHUYECKUX HIIEMEHTOB.

IIpocteie u crnoxHble BemecTBa. (OCHOBHBIE KJIacChl HEOPraHMYECKUX COEAMHEHUH.
Homenknarypa HeOpraHMUeCKHUX COeINHEHHIH.

XuMudeckas peakius. YCIOBUs U NPU3HAKH NPOTEKaHWsS XMMHUYECKUX peaknuid. XUMHUYECKHE
ypaBHEHUS. 3aKOH COXpaHEHHS MacChl BEIIECTB.

Krnaccupukanuss XMMUYECKUX peakuid 10 pa3iMYHbIM TPU3HAKAM: KOJHYECTBY W COCTaBY
UCXOAHBIX M TIOJIYYEHHBIX BEIIECTB; W3MEHEHHWIO CTENEHEH OKUCIIEHUS XHUMHUYECKHUX 3JIEMEHTOB,
MOTJIOIIEHUIO U BBIJICIIEHUIO SHEPTHH.

Brluncnenue MaccoBoii 1OIM XUMHAYECKOIO AJIEMEHTA B BELLIECTBE.

ONEKTPONUTH W HEIIEKTPONUTH. KaTHOHBI M aHUOHBI. DJEKTPONUTHYECKAS IUCCOIHAITHS
KHCIIOT, IIEN0Ye, CoJel (CpeaHumX )

Peakiiuy nOHHOTO OOMEHA U YCIIOBHSI UX OCYILIECTBIICHUSI.



XUMHUUECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XUMHUUECKHE CBOMCTBA OCHOBAHUI U KUCIOT.

XuMH4ecKre CBOHCTBA aM(hOTEPHBIX TUAPOKCHIIOB.

XHUMHYecKHe CBOMCTBA CoJiel (CpeIHUX)

XHUMHYeCKHe CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: TAJIOTEHOB, KACIOPOA, CEPHI.

XHUMHYecKre CBOMCTBA IMMPOCTHIX BEIIECTB HEMETAIIOB: a30Ta, hocdopa, yriepona, KpeMHHUS

YucTsle BemecTBa U cMecH. [IpaBua 6e3omacHoii paboThl B MIKOJIBHOM Jabopartopun. YenoBek B
MUPE BEIIECTB.

OKHCINTETFHO-BOCCTAHOBHUTEIbHBIE peakini. OKUCIUTENs M BOCCTAHOBUTEI.

Brrunciienne MaccoBOd J0MM  pacTBOPEHHOTO BelIeCTBA B pacTBOpe. BrerumcieHus 1o
XUMHAYeCKOMY ypaBHeHHIO. (Ne21)

PacuérHple 3amaun: BBIYMCIEHWE MAacCOBOM JIONMH XHUMHYECKOTO JJIeMEHTa B BEIIECTBE,
BBIYUCIICHHS TI0O XMMUYECKOMY YPaBHEHHIO C UCIIOJIb30BAaHUEM MaCCOBOM JIOJM PacTBOPEHHOTO BELIECTBA
B pacTtBope. (Nel5, 21)

B3anmocBs3b pa3IMYHBIX KIIACCOB HEOPraHMYECKUX BemecTB. Peaknny nonHoro ooMeHa.

XHUMHYeCKHe CBOMCTBA MPOCTHIX BEUIECTB METAJIOB: IIEJIOYHBIX, MIEJIOYHO3EMENbHBIX, MATHUS U
UX COCAMHEHMH, JKelle3a ¥ er0 COCAUHEHUH, alFOMUHHMS, €T0 COSANHEHHH.

Omnpenenenne xapakTepa Cpelpl PacTBOPOB KHCIOT W IIENOYed C IOMOIIBI0 HHIUKATOPOB.
KauecTBeHHBIE peakuuu Ha anuoHbI B pactBope (Cl, Br, I, %, SO3%, SO4%, NO3 -, PO4 ¥, CO3 %,

SiOs 2')

KauecTBeHHblE peakuu Ha kathoHel B pactBope (NHz *, Na*, K*, Ca®*, Mg?*, Fe?*, Fe**, A
CU2+, Zn2+)

[Mony4yenue ra3oo0pa3HbIX BemiecTB. KadecTBeHHbIE peakIMM Ha Ta3000pa3HbIC BEIECTBA
(xucnopoa, BOIOPO/, YIIIEKUCIIBINA Ta3, aMMHUAK)

IlepBoHawanbHBIE CBefeHHS 00 OpPraHWYECKUX BEIECTBAaX: NPEACNBHBIX M HEMpeIeTbHbBIX
yraeBomoponax (MeTaHe, 3TaHe, STUICHE, alleTUIICHE)

[lepBonavanbHble cBeAeHMsT 00 OpPraHMYECKMX BEHIECTBAX: CHHUPTax (METaHolle, 3TaHoIe,
TJIMIEPUHE), KAPOOHOBBIX KHCIOTaX (MypasbuHotl, YKCYCHOM, CTCApUHOBOM ).

buonornuecky BaxkHbIE BEMIECTBA: OCIKH, KHUPHI, YTIEBOIBI.

Pazgen BkmodaeT paboTy TO TPEHUPOBOYHBIM 33JaHUSIM JJISl  OINpEIeNiCHHs TOTOBHOCTH
IIKOJIBHUKOB K 3K3aMCHY II0 TOMY WJIHW HMHOMY pasacily C MOCICAYIOIIUM aHaIUu30M U METOJUUYCCKUMH
PEKOMEHIAIISIML.

Pa3nen 3. TecTroBblili IPaKTHKYM. — 4 4

BkirowyaeT HenmocpeCTBEHHO TECTHPOBaHUE U paboTy ¢ OJIaHKaMH OTBETOB.

Pa3nen 4. BoinosiHeHue NPOEKTHO-UCCIEI0BATEIbCKUX PadoT. — 34

Pazmen Bkmouwaer paboTy OOy4aromMXCs MO BBIOPAaHHBIM TeMaM TIIPOEKTa TI0 XUMHH,
KOHCYJIbTallUW YYUTCIIA.

3+
>,

TemaTuueckoe IJIAHUPOBAHUEC

Ne [ Tema Bceero | [Inanupyemsie pesynbraTsl (YY)

n/n JacoB

1 Paznen2. «Mup | 24 Hayuutcst onpenensaTh Ienu M 3ajadd JIEATSIILHOCTH, BBIOUPATh
XHMUK Cpe/ICTBa peaTH3aIliy IIeJIM U IPUMEHSTh UX Ha MIPAKTUKE;

pa3inyaTh BEIIECTBA pA3HBIX KIACCOB IPOCTHIX U  CIOXHBIX
BEILECTB, ONMPENENIATh UX XUMUYECKHE CBOMCTBA, B TOM YHCIE U
M3YYEHHBIX OPTaHUIECKUX BEIIECTB;

pa3nuyaTh MO KAYECTBEHHBIM PEAKITUSIM IPEI0KEHHBIE KATHOHBI U
AHUOHBIL;

OMHNCHIBATh XUMHUYECKHE pEaKIuH, HaONogaeMple B XOC
JEMOHCTPAIMOHHOTO ¥ Ja00paTOPHOTO IKCHIEPUMEHTOB.

JenaTh BBIBOABI U3 PE3YJNbTATOB MPOBEAEHHBIX XUMUYECKUX
JKCIIEPUMEHTOB;

OOBSACHITh TEHETHYECKYIO CBSI3b MEXIY BEIIeCTBAMH pPa3HBIX
KJIaCCOB HEOPraHUYECKHUX BEILIECTB;

CocCTaBIIATh CXEeMy O3JEKTPOHHOTO OanaHca K OKHCIIHTEIBHO-
BOCCTaHOBUTEIbHBIM peaxkuusam, MPaBUIILHO paccTaBisATh
KO(DPUITMEHTHI HA OCHOBE COCTaBJICHHON CXEMBI, OIPEICIISIThH
OKHCJIUTENb U BOCCTAHOBUTEIID;




BEILIECTBAX;

pacTBope.

pacCuUuThiBaTb  MACCOBBIC  JOJHA  XHUMHUYCCKUX  JJICMCHTOB B

MPOU3BOJUTE BBIYHCICHUS TIO0 XUMHYECKOMY YPaBHEHHIO C
UCIIONIb30BAaHUEM MAcCOBOW JIOJM PAacTBOPEHHOTO BEIIECTBA B

Paznen3. TecroBsrii | 4 IIpaBuiIBLHOCTH OILIEHKM CBOMX BO3MOXHOCTEW MPHU BBITIOJIHEHUU

MPaKTUKYM. 3alaHUI TECTa;
yMeHHe 0€30IMMO0YHO 3aNOTHSTh OJIAHKU.

Paznend. 3 Hayuutcst ompenensaTh Ienu M 3ajadd JEATSIBHOCTH, BBIOMpATh

Brimonnenue Cp€acTBa p€ain3allvu ICIIU U IIPUMEHATE X Ha IIPAKTUKE,

IIPOCKTHO- HCIIOJIB30BATh PA3IMYHBIC UCTOYHUKU HJIA TMOJTYYCHUS XHUMHAYECKOU

HCCICA0BATCIIbCKH I/IH(l)OpMaIII/II/I;

xpa60T. HAY4YUTBCA aJACKBATHO MHCIIOJB30BAaTh PEYEBBIC CPEACTBA IJIA

peHICHUA PA3JINIHBIX KOMMYHHUKATUBHBIX 3a/1a4;

MOTHUBAIIMU U UHTCPECA K YUCHUIO,

TPaeKTOPHH.

(hopMUpOBaHUE BBIPAXKCHHOW YCTONYMBOHN y4eOHO-TTO3HABATEIHLHOM

TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JANbHEUIIIeH 00pa30BaTeIbHOM

KaﬂeHI{apHO'TEMaTI/I‘leCKOC IJIAHUPOBaAHUE

Tema 3ansaTus

Jara

TUTaH | ¢dakt

Paznen 2. «Mup xumuu» (24 yaca)

Crpoenne atoma. CTpoeHHE 3JEKTPOHHBIX 000JOYEK aTOMOB MEpBbIX 20 AIEMEHTOB
[ICXD3. Ilepuoanyeckuil 3aKOH U NEPUOJUUECKASI CUCTEMA XUMHUYECKUX AneMeHToB J1.11.
MeHeneeBa

Crpoenue Momekya. XHUMHYECKas CBsA3b: KOBaJIEHTHas (HEHOJspHas, NOJsIpHas),
WOHHAas1, MeTaJuIn4YecKasl.
BaneHTHOCTh XMMHUYECKUX 3JIEMEHTOB. CTENeHb OKUCIICHUS XMMHUYECKUX HJIEMEHTOB.

IIpocteie w crmoxHble BemecTBa. (OCHOBHBIE KJIacChl HEOPTaHWYECKHUX
coequHennil. HomeHkiatypa HeopraHnueCKux COeIMHEHU M.

Xumuueckas peakuus. Y CJIOBUS U IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKLUI.
XHUMHYECKHE YpaBHEHUS. 3aKOH COXPAHEHUSI MacChl BEILIECTB.

Knaccudpukauus XMMHUYECKUX PEAKLUUil IO pa3IMYHbIM IPU3HAKAM: KOJMYECTBY
U COCTaBy HCXOJHBIX M IIOJYYEHHBIX BEUIECTB; HM3MEHEHHUIO CTEIEHEW OKHUCIICHHS
XUMUYECKHX 3JIEMEHTOB, IOMIOUICHUIO U BBIIECJIEHUIO YHEPTUU.

Brruncienne maccoBoit JOJIM XUMHUYCCKOI'0 3JICMCHTA B BEIIICCTBCE.

[op}

ONEeKTPOJIUTHL M HEINEKTPONUTH. KaTHOHBI M aHMOHBL. DIEKTPOIUTHYECKAs
JIUCCOLIMAIMS KUCIIOT, IIeJI0Yei, comiel (CpeaHuX)
Peakiyn HOHHOTO OOMEHA 1 YCJIOBHSI UX OCYIIIECTBIICHUSI.

XHUMHUYECKHE CBOMCTBA OKCHJIOB. OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

XHUMHYECKHE CBOMCTBAa OCHOBAHUM U KUCIIOT.

[(o}l Fe ol N

XHUMHUYECKHE CBOWCTBA aM(OTEPHBIX THIPOKCHIOB.

XuMHUYECKHE CBOIcTBa cojel (cpeaHux). B3auMoCBSI3b pa3MUHBIX KJIacCOB
HEOpraHW4YecKux BemecTB. Peakiium noHHoro oomena. (Ne22)

XUMHUECKHE CBOWCTBA MPOCTHIX BEILECTB HEMETAJJIOB: I'aJIOT€HOB, KUCJIOPO/a,
CEpBl.

XWUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAUIOB: a3oTa, ¢ocdopa,
yraepojaa, KpeMHHS

Uucteie BemecTBa M cmecu. llpaBmna Oe3omacHoW paOOTHI B HIKOJIBHOM
nabopaTopun. YeaoBeKk B MUpE BEIECTB.

19

OKI/ICHI/ITCHLHO-BOCCTaHOBHTeHBHBIe peaKknuuu. OKI/ICHI/ITGHL U BOCCTAHOBUTCIJIb.
(Nel4, 20)

20

Boelunicnenne MaccoBOW  JOMM  PAacTBOPEHHOTO  BELECTBA B PACTBOPE.
Brrarcnenus mo xumuaeckomy ypaBHeHHIO. (Ne21)

21

PacuéTtHble 3amauu: BBIYMCICHHE MAcCCOBOM JOJIM XHUMHUYECKOIO DJIEMEHTA B




BEIICCTBE, BHIYUCIICHUS 10 XUMHUYECKOMY YPaBHEHHUIO C HCIIOJIb30BAHUEM MacCOBOWM
JTOJIH PaCTBOPEHHOTO BemecTBa B pactBope. (Nel5, 21)

22 XUMHUYECKHME  CBOMCTBA  MPOCTBIX  BEIIECTB  METAJIOB: IIETOYHBIX,
IIEI0YHO3EMEIbHBIX, MAaTHUS U UX COSAMHCHUM, JKeJie3a U €ro COCIUHCHUM, aTFOMUHUSI,
€r0 COeIUHEHUM.

23 OmnpeneseHne xapakTepa Cpelbl PacTBOPOB KHCIOT W MICIOYCH C MMOMOIIBIO
MHIUKaTopoB. KauecTBeHHBIE peakumy Ha aHMOHEI B pactBope (Cl, Br, I, S*, SOz7,
5042', NOs -, PO4 3', COs3 2', SiO; 2')

KauecTBeHHbIE peakluy Ha KaTuoHBI B pactope (NHs*, Na*, K*, Ca?*, Mg?,
Fe?*, Fe®, AI¥*, Cu?", Zn?").

24 ITommygenue razoo0pa3HbIX BemecTB. KauecTBeHHBIE peakilni Ha Ta3000pa3HbIe
BeniecTBa (KUCIOPO, BOJOPOJI, YIIICKHUCIBINA I'a3, aMMHUAK)

25 [lepBoHauanbHBIE CBEACHUS 00 OpPraHUYECKUX BEIISCTBAX: MPEICIbHBIX U
HENpPEeeNbHBIX YIIIEBOAOPOAaxX (MeTaHe, dTaHe, ITHJICHE, alleTHIICHE)

26 IlepBoHavanpHbie cBefieHUs 00 OPraHWYECKUX BEIIECTBAX: CIUPTax (MeTaHoJe,
STaHOJIE, TIUIeprHE), KapOOHOBBIX KUCIOTaX (MypagbuHOLU, YKCYCHOW, CTEAPHHOBOM).

27 buonornuecku BaxKHbIC BEIIECTBA: OCITKH, )KUPBI, YTIICBOJIbI.
Pasnen 3. TecroBblii npakTukyM. (4 yaca)

28- Juarnoctuueckas padora

29

30- Juarnoctudeckas pabota

31
Pasnen 4. BoinosiHeHne NpoeKTHO-UCCIE0BATEILCKUX PadoT (3uaca)

32- PaboTa o0y4aromuxcs mo BEIOpaHHBIM TeMaM MPOEKTa, KOHCYIbTALUHN YUUTEIS.

34
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«UHTennekt-LleHTp», 2011.
2. KopouueHnko A.C. TMA 2011. Xumus. 9 knacc. N'ocygapcTBeHHasa UTorosas
atTectaums (B HoBon chopme). Tunoskle TecToBble 3agaHns. — M.: MisgatenbcTtBo
«3kK3ameH», 2011.
3. KoHTponbHO-n3meputenbHble matepuansl. Xumus: 9 knacc / Coct. H.I1.
Tpoery6osa. — M.: BAKO, 2011.
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nocobue. — M.: Beiclias wkona, 1991.
7.lLamoBa M.O. Yumumcs peluatb pacdETHbIE 3a4a4m MO XMMUK: TEXHOSNOIMSA U

anroputMmsbl pewieHusd. — M.: LLkonbHas npecca, 2003.




INntepatypa ana yumtens
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3. MuuyruHa I.B. lNoBTOpsieM Xxnumuio Ha Npumepax 13 noBcegHeBHON Xn3Hn. — M.: APKTN,
2010.

4. MuuyrnHa .B. Xumunsg n noscegHeBHas xnsHb Yyeroseka. — M.: Opodpa, 2014.

5. CasuHa A.A. A nosnHato mmp. Xumus. — M.: [leTckas aHumknonegus, 2009.

6. Ckypux B.I"., Heuaes A.l1. Bcé o nuwie ¢ To4kM 3peHns xumuka: CnpaBoyvHoe nsgaHuve. — M.:

Bbicwwas wkona, 2001.

7. LWemeTuno W.I'., Bopobbér M.I". JleuyebHble MUHepanbHble Boabl. — J1.: Meguuuna, 2002.

8. WnpwwuHa, H.B. Xumus. 8-9 knaccel. CO0pHMK QnekTUBHbIX KypcoB. Bonrorpag. Yuntens,
2012r.

9. Wrpemnnep I'.N. Xumunga Ha gocyre. — M.: lNpoceelueHme, 2006.

10. OneKTuBHbIE Kypchl No xumun. 8-9 knaccel. MNpeanpodunbHoe 06yyeHne /aBT.-cocT. A,
Wvnapesa. — M.: fpodha, 2012.

11. OneKTUBHbIE KypChl NO XMMUW AN NpeanpoduibHON NoAroToBKU yyalumxces B 8-9 knaccax.

— M.: Tnobyc, 2013.
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