JIOKYMEHT MOAMNUCAH
SNEKTPOHHOM NOAMMCHIO

Ceptnuar: 272629C2A132CF7ECI0E6BDC3432FIES
Bnageneu: Mpomsiko MHia Hukonaesta
[eiicrentenen: ¢ 28.11.2022 fo 21.02.2024

VYnpasnenue 00pazoBaHust aAMUHUCTPAUH TOMKUHCKOTO MyHHIUIIAIEHOTO OKpyTra
MyHunmmnaipHOe 0I0KETHOE 001Ie00pa3oBaTeNbHOE YIPEKICHUE
«YcTp-CocHOBCKasI OCHOBHAs 001Ie00pa3oBaTeIbHAs MIKOIa»

Tonkuuckoro M.O., KemepoBckoii 001actu

YTBepkeHa NIPUKa30M
JUPEKTOpA MIKOJIBI

(I'pomsixo N.H..)

Ne__ No74 ot 31.08. 2023r.

PABOYA ITPOTPAMMA
ECTECTBEHHO-HAYYHOI HAIIPABJIEHHOCTH

«YBIIEKATEIbHBIA MUP XUMUN

Bo3spacrthas kareropus: ot 15 10 16 net
Cpok peanmzanuu 2023-2024 y4yeOHbIi 1o
CocraBuna: Bapusona Enena BacunbeBHa

yYUuuTesib XUMUH

Yerb — CocHoBo 2023-2024 yu.ron



IlosicHuTENbHAS 3aMMMCKa.

JlanHas oOpa3oBaTenbHAs MPOrpaMma 00eCIIeuNBAET YCBOCHNE YUAIIMMUCS BXKHEHIINX XUMHUUECKUX 3aKOHOB,
TEOpHUil U TIOHATHH; HOPMUPYET NMPEACTABICHNE O POJIM XUMHHU B OKPYXKAIOIIEM MUPE U )KU3HH deroBeka. I1pu sTom
OCHOBHOE BHUMAHHE yJEISETCS CYyITHOCTH XUMUUYECKUX PEAKIUH M METOAAM HX OCYIIECTBICHHUS.

O,IIHI/IM 13 OCHOBHBIX IIPUHIIUIIOB IIOCTPOCHUS TPOTPAMMBI SABJIACTCSA IIPUHIIUIT JOCTYITHOCTH. :)KCHCpI/IMCHTa.HLHHe
JAHHBIC, TIOJTYYE€HHBIC YIAITMHUCA IIPU BBIITOJIHEHNN KOJIMYECTBEHHBIX ONBITOB, ITO3BOJIAIOT YUAIIUMCS
CaMOCTOSATEIIBHO A€JAaTh BBIBOABI, BBISIBIIATH 3aKOHOMEPHOCTH. HOZ[XO,Z[BI, 3aJIOKCHHBIE B COACPKAHUE ITPOTPaMMBbI
Kypca, Co31aroT HCOGXOZ[I/IMI)IC yciaoBuA Ayl CACTEMHOI'O YCBOCHHWA yUalllUMUCSA OCHOB HAayKU, IJIs1 obecreueHus
Ppa3BUBArOIICTO U BOCIIUTBIBAIOLICTO BO3JICHCTBUS 06y‘I€HI/I${ Ha JIMYHOCTH y4allerocs. q)OpMI/IpyeMLIe 3HaHUA
JIOJDKHBI CTaTh OCHOBOM CHCTEMBI y6e)l<[[eHHﬁ MIKOJIbHUKA, HEHTPAJIbHBIM SIIPOM €0 HAYYHOI'O MUPOBO33PCHUAA.

Ha 6ase nentpa «Touka poctay oOecrneqrBaeTcs peanu3aliis 00pa3oBaTeNIbHBIX MPOrPaMM €CTECTBCHHOHAYYHOH U
TEXHOJIOTMUECKOI HAlPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHU C TpeOOBaHUSIMH 3aKOHOAATENLCTBA B chepe
00pa3oBaHus U ¢ yU€TOM pekoMeHaanuii deaepanbHOro oneparopa yaeOHOro npeamMera « XuMusy».

O0pasoBarenbHas IpOrpamMMa MO3BOJISIET HHTEIPUPOBATH PEATU3yeMbIe MOAXO/IbI, CTPYKTYPY U COJICPKAHUE IPU
OpraHu3aiiu o0yueHus XUMHUH B 9 KJlacce, BRBICTPOSHHOM Ha 0a3e JIF000ro U3 JOCTYITHBIX Y4eOHO-METOIMYSCKUX
komiuiekcoB (YMK).

Hcnone3oBanue o6opynosanus «Todka pocray npu peanusanuu ganHoi OIT mo3BomiseT co3naTh yClIoBHs:
- ISl pacUIMPEHNs COAEpKaHMs MKOJIBHOT0 XUMUIECKOT0 00pa30BaHus;
- JUIsl IOBBIILICHNUS TO3HABATEIbHOW aKTHBHOCTH 00YUAIOIIUXCS B €CTECTBEHHOHAYYHOH 00J1acTy;

- JUTS Pa3BUTHUS JIMYHOCTH peOCHKA B IPOIIECCe OOYUCHHUS XUMHUH, €T0 CIIOCOOHOCTEH, (POPMHUPOBAHUS U
YAOBJETBOPEHUS COLIUATIBHO 3HAYUMMBIX| | HHTEPECOB U MOTPEOHOCTEH;

- U1 paboThI C OTAPEHHBIMH MIKOJIBHUKAMHU, OPTaHU3ALIMU UX Pa3BUTHS B PA3INYHBIX 00J1aCTIX 00pa3oBaTeNbHO,
TBOPUYECKOU JI€ATENBHOCTH.

Heas u 3axaun

1. Peannaaum OCHOBHBIX 06H.[606p330BaT6J'ILHLIX nporpamm 1o y‘{e6HLIM npeamMeTam eCTeCTBeHHOHay‘{HOﬁ
HalpaBJICHHOCTHU, B TOM YHUCJIC B pAMKax BHCypO‘IHOﬁ JACATCIbHOCTHU 06yqa}0Luch;{;

2. BBEJICHNE COBPEMEHHBIX CPEACTB 00yUECHNUS M BOCIIMTAHUS JUIsl M3Y4eHH (B TOM YHCIIE SKCIICPUMEHTAIBHOTO)
JUCIUILIMH (MOJyJIeil) ecTeCTBEeHHOHAYYHON HANPaBICHHOCTH MIPY peali3allii OCHOBHBIX 00IIe00pa3oBaTelbHbIX
MPOTPaMM U JONOJHUTEIBHBIX 00Ie00pa30BaTeIbHBIX MPOTPaMM, B TOM YHUCIIE ISl PACIIMPEHHS COAEpKaHUs
yueOHOTOo npeaMeTa « X UMHUs.

3. BOBJICUCHHUE yJamuxcs B IPOCKTHYIO ACATCIIbHOCTD.

IIpodunbHeIi KOMITIIEKT 0060pyT0BaHMS IEHTpa «Touka poctay obecreunBaeT 3(ppekTHBHOE JOCTIKEHNE
00pa3oBaTeNbHBIX PE3YNIHTATOB 00YYAIOIIMMHUCS 110 TPOrPaMMaM eCTECTBEHHOHAYYHOW HAIPaBIEHHOCTH,
BO3MOKHOCTH YIITyOJIEHHOTO M3YYEHHUS OTACIBHBIX IPEIMETOB, B TOM YHUCIe I (POPMUPOBAHUS
N300peTaTeNbCKOro, KpeaTuBHOT0, KPUTHYECKOTO MBIIIIEHHS, pa3BUTHS (PyHKIMOHAIBHOM I'PaMOTHOCTH Y
00y4Jaromuxcsi, B TOM YHCIIE €CTECTBEHHOHAYYHOW M MaTeMaTHYeCKOH.



DKCHEPUMEHT SIBIISIETCS UCTOYHUKOM 3HAHUM M KpUTEPUEM UX UCTUHHOCTU B Hayke. KoHLenus coBpeMeHHOro
00pa30BaHM MMOIPA3yMEBACT, UTO B yIEOHOM IKCIIEPHUMEHTE BEIYIIYIO POJIb JOJDKCH 3aHATh CAMOCTOSTEIbHBINA
HCCIE0BATEIbCKUNA YICHUYECKUM IKCIIEPUMEHT.

CoBpeMeHHBIE 3KCIIEpUMEHTAJIbHBIE HCCIIEI0BAHMS [0 XUMHH YK€ TPYAHO NPENCTaBUTh 0e3 UCIIOIb30BaHUs HE
TOJIEKO aHAJIOTOBBIX, HO U IU(POBBIX H3MEPHTEIBHBIX MPpuOopoB. B denepansHom ["ocynapcTBeHHOM
Ob6pazosarensHoM Crannapre (PI'OC) nmpommcaHo, YTO OJHAM U3 YHHBEPCAIBHBIX YU€OHBIX JCHCTBUIA,
NpHOOPETaeMBIX YHAIIUMUCS, JOJDKHO CTaTh YMEHHUE «IIPOBEICHUS OIBITOB, IIPOCTHIX KCIIEPUMEHTAIBHBIX
HCCIIeIOBAHU, IPAMBIX H KOCBEHHBIX NU3MEPEHHUII C HCTIOIb30BaHIEM aHAIOTOBBIX M IU(PPOBBIX H3MEPHUTEIBHBIX
prOOPOBY.

Y4eOHBIN SKCIEPUMEHT TI0 XMMUH, TIPOBOJUMBINA Ha TPaJAUIIMOHHOM 000pyIOBaHNH, 0€3 IPUMEHEHNS IU(PPOBBIX
71a00paToOpHii, HE MOXKET MO3BOJIUTH B IIOJIHON MEPE PEIIUTh BCE 33/1a41 B COBPEMEHHOM IKOJIE. DTO CBA3AHO C
PSLIOM TIPHYHH:

-TPAAUIIMOHHOE NIKOJIBHOE 060pyz[013aH1/Ie n3-3a OTPaHUYCHUS TEXHUICCKNX BO3MOJKHOCTEH HE ITO3BOJISICT
IIPOBOAUTH MHOTYE€ KOJIMYECTBEHHBIC NCCIICAOBAHNUS

- JUTATENIEHOCTH MPOBEICHUS XUMUIECKUX UCCIICOBaHUN HE BCETIA COTIACYETCS C [UIUTEIBHOCTRIO YIeOHBIX
3aHATHI;

- BOBMOXXHOCTb IPOBECACHUA MHOTUX HCCHeZLOBaHI/Iﬁ OrpaHNYMUBaACTCA Tpe6OBaHI/IHMI/I TEXHUKH 0€30MacHOCTH U Ap.

Ludposas 1adopaTopus MOTHOCTHIO MEHSET METOAMKY U COJIEPIKAHUE IKCIIEPUMEHTAIbHOM e TeIbHOCTH U
pelIaeT BhllIenepeunciieHHble MpooseMsbl. LLInpokuii CieKTp TaTYMKOB MO3BOJISET yYaIMMCs 3HAKOMUTBCS C
napamMeTpamMy XMMHUYECKOT0 SKCIIepUMEHTa He TOJIbKO Ha KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YPOBHE.
Ludposas 1adopaTopus MO3BOIAET BECTU JUITUTEIbHBIN 3KCIIEPUMEHT JaXKe B OTCYTCTBHE dKCIIEPUMEHTATOPA, a
YacTOTa UX U3MEPEHUI HEMOABJIACTHA YEIOBEYECKOMY BOCIIPHUSTHIO.

B npouecce popmupoBanus sKkCIepUMEHTANBHBIX YMEHUH YUSCHUK 00ydaeTcs MPpeACTaBIATh HHPOpMaIHIo 00
HCCJICIOBAaHUM B YETBIPEX BUAX:

-B Bep6aHLHOM: OIMUCBIBATH DKCIEPUMCHT, CO3/1aBaThb CJIOBECHYIO MOJICIIb OKCIICPUMEHTA, q)HKCHpOBaTI) BHHUMAaHUC
Ha U3MEPIACMBIX BCIIMYUHAX, TCPMUHOJIOTHU,

- B TAOJIMYHOM: 3aMOJHATH TAOIHIIBI IAHHBIX, JIEXKAIIUX B OCHOBE MMOCTPOEHUS TpaduKOB (TIPH 3TOM y yUaAITUXCS
BO3HHMKAET MEPBUYHOE| | TIPEICTaBICHUE O MacIITa0ax BEJIUUUH);

-B Fpa(I)I/I‘ICCKOMZ CTpPOUTH I'pa(l)I/IKI/I 10 TaOJIMYHBIM JaHHBIM, 4TO J1a€T BO3MOXKHOCTD nepexoaa K BbIIBUKCHUTO
THUIIOTE3 O XapaKTePe 3aBUCUMOCTU MCIKY BEJIMYNHAMU (HpI/I OTOM YYHUTCJIb IOKA3bIBACT MPEUMYLICCTBO B
BU3YyaJIn3allun 3aBUCHMOCTEH MCIKAY BCJIMYHMHAMU, HATTIAAHOCTD U MHOFOMepHOCTB);

- B BUJIC MATEeMATUYECKUX YPABHEHUIl: JaBaTh MATEMATHUECKOE OMIMCAHNE B3aUMOCBSI3HM BEIMYNH, MATEMATHYECKOES
00001IEeHNE.

Hepexoz( OT KaKA0ro 3Tara npeAacTaBJICHUA I/IH(I)OpMa].[I/II/I 3aHUMACT TOBOJIBHO 00JIBIION IPOMEIKYTOK BPEMCHHU. B
7—=8 Kiaccax 3TOT nponecc H€O6XOI[I/IM, HO B CTApHIMX KJIaCcCaxX MOXKXHO OBLIIO OBI 3TO BpEMs MOTPATUTH HA
pemeHue 0oJiee BasKHBIX 3ajgay. B sToMm mane IIH(prBI)Ie na6opaT0pHH CYIIECTBEHHO SKOHOMSAT BPEMHI. DT0 BpeMs
MOJXHO IOTPATUTDH COTJIACHO ®dI'OC na (bOpMI/IpOBaHI/IC HUCCICAOBATCIbCKHUX yMGHI/Iﬁ y4damuxcs, KOTOpbIE
BBIPAXKAKOTCSA B CJICAYIOIINX HCﬁCTBHHXZ

- orpeJiesieHre mpoOIIeMBbl;
- IOCTaHOBKA HCCIIEJI0BATENbCKON 3a1a4u;

- INITAaHUPOBAHUE PECUICHUA 3a/1a4H,



- IOCTPOCHHUC MOI[CJ'[Cﬁ

= BBIJIBUJKCHUEC I'HIIOTEC3;

- OKCIICpUMCHTAJIbHAaA MPOBEPKaA Ir’MioTe3;

- AHAJIN3 JaHHBIX OKCIIEPUMEHTOB WIN Ha6JHOIICHI/II\/'I;

- (hopMyNpOBaHHE BBIBOJIOB.

1. ITAHUPYEMBIE PE3YJIbBTATBI OCBOEHUS ITPOI'PAMMBbI BHeypo4HOii JeATeIbHOCTH
«XHUMMUSI» nyg 9 kiracca ¢ HCHOJIb30BaHHEM

o0opynoBanus nentpa «Touka pocTa) ¢ onucaHUEeM YHHBEPCAIbHBIX YUY€OHBIX AeiCTBHUA, 10CTUTaeMbIX
odyuyaomumMucs

JIM4HOCTHBIE Pe3yabTaThI

OO0y4aronIuiics: HOJXYYIUT BO3MOYKHOCTB IS (POPMUPOBAHHUS CIEIYIONINX JIMYHOCTHRIX Y'Y J1:

- ompezeTeHNe MOTHBALMY H3Y4YeHUs y4eOHOr0 MaTepHaa;

- OLICHMBaHKE yCBaMBaeMOT0 y4yeOHOr0 MaTepralla, UCXOsl U3 COLIMANILHBIX M JIMYHOCTHBIX IIEHHOCTEIH;

- IIOBBIICHUEC CBOCTO 06p8.30BaTeJ'IBHOFO YPOBH: U YPOBHS 'OTOBHOCTH K U3YYCHUIO OCHOBHBIX HCTOPUYCCKUX
CO6BITPII71, CBA3aHHBIX C Pa3BUTUCM XHUMHUU U 06H.[eCTBa;

- 3HaHUC MIpaBUJI IOBCJICHUS B ‘IpeSBLI‘IaI\/'IHBIX CUTYyallUAX;
- OICHHWBAHUC COHHaHLHOﬁ 3HAYNMOCTH HpO(I)eCCI/II\/'I, CBsA3aHHBIX C XI/IMI/Ieﬁ;

- BJIaJICHUE IIpaBUJIaMy 0€3011aCHOTO OOpaIeHUs ¢ XUMMUYECKUMH BEIIECTBAMU M 000PY/I0BaHUEM, ITPOSIBIICHUE
9KOJIOTHYECKOH KYJIbTYpPBI.

MeTtanpeaMeTHbIe pe3yJbTAThI
Pezynamusnvie
OOyu4aronuiicst MOIY4INT BO3MOXKHOCTD AJIsl YOPMHUPOBAHMUS CIECAYIOIINX PEryasSTHBHBIX Y Y [1:

- LleJIeroslaraHue, BKIIF04as IOCTAaHOBKY HOBBIX IeJIeH, TpeoOpa3oBaHne MPaKTHIECKON 3a1a4H B TO3HABATENIFHYIO,
CaMOCTOSITENTFHBIN aHATH3 YCIIOBHUI JTOCTIKCHHUS IIEIT HA OCHOBE y4YETa BHICIICHHBIX YUUTEIEM OPUCHTHPOB
JICHCTBUS B HOBOM y4eOHOM MaTepHale; INTAaHUPOBAaHHUE ITYTH TOCTIKECHUS LeJIeH;

- YCTaHOBJICHHE LIEJIEBBIX IPUOPHUTETOB, BbIICIICHHE aJIbTEPHATHBHBIX CIIOCOOOB JOCTH)KEHHMS 1I€IH ¥ BEIOOD
Hanbonee (P PEKTUBHOTO CII0CO0a;

- YMEHHUE CAMOCTOSTEIbHO KOHTPOIMPOBATh CBOE BPEMS U YIIPABIIATh UM,

- YMEHHE IPUHAMATh PEIICHHS B IPOOJIEMHON CUTYAIHH;

- IOCTaHOBKA y4eOHBIX 3a/1au, COCTaBJICHHUE IUIaHA M MOCJIEA0BATEIILHOCTH JICHCTBHH;
- OpraHu3anysi pabo4ero MecTa IpH BHIIOJIHEHUH XMMUYECKOT0 3KCIIEPHMEHTA;

- MPOTHO3MPOBAHKE PE3yIbTATOB O0YICHNUS, OIICHUBAHNE YCBOGHHOTO MaTepHaa, OI[eHKa KauecTBa M YPOBHS
MOJIyYEeHHBIX 3HAHUH, KOPPEKIH MJIaHa U criocoba AeHCTBHS TPH HEOOXOTUMOCTH.

llo3nasamenvhvle



OOyyaronuiicst oIy4IUT BO3MOXKHOCTD AJ1s1 GOPMHUPOBaHUS CIEAYIOINX o3HaBaTenbHbIX Y Y /I

- IOUCK W BBIAEIEHUE HH(OpMALUHL;

- aHaJM3 yCJIOBUH U TpeOOBaHMUit 331241, BEIOOP, COMOCTABICHUE U 000CHOBaHHE crloco0a pelIeHus 3a1a4H;
- BEIOOp Hambosee FPPEKTUBHBIX CIIOCOO0B PEIICHNUS 3a/1a4H B 3aBUCIMOCTH OT KOHKPETHBIX yCIOBHUI;

- BEZIBIDKCHHE ¥ 000CHOBaHHE THIIOTE3bI, BEIOOP crtocoba e€ MpoBepKH;

- CaMOCTOSITENIBHOE CO3/JaHNE arOPUTMA ACATENbHOCTH PH PEIICHHUH MPOOIEM TBOPUYECKOTO M TIOMCKOBOTO
XapakTepa;

- YMCHHU XapaKTEPU30BaTh BEIICCTBA 110 COCTAaBYy, CTPOCHUIO U CBOﬁCTBaM;
- OIIMCHIBAaHUE CBOMCTB: TBép,HLIX, KHIKUX, F3.3006p3.3HbIX BEUIECTB, BBIACICHNE NX CYIIECTBEHHBIX IIPU3HAKOB;

- n300pa)keHNEe COCTaBa MPOCTEHIIINX BEIIECTB C MOMOIIBI0 XUMHUIECKHX (POPMYIT U CYIIHOCTH XUMHIECKUX
peakuuii C MOMOLIBIO XUMUUECKUX YPaBHEHUI];

- IPOBCACHUC Ha6JIIOZ[eHHI>'I, OIIMCaHUC MPHU3HAKOB U YCJ'IOBI/Iﬁ TCUCHUA XUMHUYCCKUX peaKHHﬁ, BBIITOJTHCHHE
XUMHUYCCKOI'O 3KCIICPUMCEHTA, BBIBOJAbI HAa OCHOBC aHaJIM3a Ha6J'HOZ[eHI/II\/'I 3a OKCIICPUMCHTOM, PCHICHUC 3a/1aY,
MoJIy4yeHue XHMUYISCKOI I/IH(i)OpMaL[I/II/I 13 PA3JINIHBIX HCTOYHUKOB;

- YMEHHUE OPIaHU30BbIBaTh UCCIEIOBAHUE C LICJIBIO IPOBEPKH TUIIOTES;
- YMEHHE JIeNaTh YMO3aK/II0ueHNS (MHAYKTUBHOE U 110 aHAJIOTHH) U BBIBOJI,

- YMCHHE O0BEKTUBHO OIICHUBATh HHPOPMAIIUIO O BEIIECTBAX M XMMHYCCKHX MPOIECCaX, KPUTHICCKH OTHOCUTHCS K
MICEBIOHAYYHOU MH(DOPMAITHH.

Kommynuxamusnvie
OOyyaronuicst MOIyYINUT BO3MOXKHOCTD AJIsl (GOPMHUPOBAHNUS CIEAYIOINX KOMMYHHKATHBHBIX Y'Y /1
- IOJTHOE ¥ TOYHOE BBIPAKEHHE CBOUX MBICTICH B COOTBETCTBHH C 33/1a4aMU M YCIOBUAMH KOMMYHHKAIINY;

- aJIEKBaTHOE MCTIOIh30BaHUE PEUEBBIX CPEACTB /ISl YIACTUS B JUCKYCCUH U apTyMEHTAIIUU CBOSH MO3UITHNH,
YMEHHUE MPEICTABIIATH KOHKPETHOE COJIEPIKAHUE C COOOIICHUEM €ro B MMCbMEHHON U YCTHOH (hopme,

- onpeJesieHre CII0COO0B B3aUMO/ICUCTBHUS, COTPYIHHYECTBO B MOUCKE U cOOpe HH(DOpMALIUH;

- OIPCACIICHUC cI1oco0oB BSaHMOﬂGﬁCTBHH, COTPYAHUYECCTBO B TIOUCKE U c60pe I/IH(I)OpMaLII/II/I, ydacTue B Juajore,
IJIaHUPOBAHUC 06H.[I/IX croco0oB pa6OTBI, MPOSABJICHUC YBAXKUTCIBHOIO OTHOLICHHUA K APYI'UM yJalllUMCs; OITMCaHUEC
COACPIKAaHU BBIIOJIHACMBIX JICHCTBUI C LIENTBIO OPHUCHTHUPOBKHU B IPEAMETHO - HpaKTI/I‘IeCKOﬁ JACATCIBHOCTH, YMCHUSA
YUYHUTBIBATH PA3HbIE MHCHUA U CTPEMUTHCA K KOOPJAWMHAIIUN PA3JIMYHBIX MO3UIUH B COTPYAHUYECCTBE,

- (opmymupoBaTE COOCTBEHHOEC MHEHHE U MTO3UIIHIO, ApTYMEHTUPOBATh U KOOPIUHUPOBATH €€ C MO3UIHSIMU
MapTHEPOB B COTPYAHUUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHHsI B COBMECTHOMU JeSITENbHOCTH;

- OCYLIECTBJIATH B3aMMHEIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYCCTBE HCO6XOHI/IMyIO B3aNMOIIOMOIIb,

- IUIAHKPOBATh OOII[HE CITIOCOOBI PAOOTHI; OCYIIECTBIISITh KOHTPOJIb, KOPPEKIIHIO, OIIEHKY ASHCTBUI MapTHEPA, YMETh
yOexIaTh;

- HCTIOJIH30BATh a/IeKBATHBIE SI3BIKOBBIE CPEACTBA TSI OTOOPAKEHHUSI CBOMX YYBCTB, MBICIIEH, MOTHBOB 1
NoTpeOHOCTEH; 0TOOpaXxaTh B peur (onncanue, OObsSCHEHHE) COIepKaHUe COBEPIIAEMbIX JICHCTBH, Kak B opMe
TPOMKOM COLIMAIM3UPOBAHHOM peuH, Tak ¥ B (JOpMe BHyTpEHHEH peuw;



- pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHLIUIO, UCIIONB3YS CPEJICTBA YCTHOM U MUCbMEHHOW KOMMYHUKAIIMH [TPH
pabote ¢ TekcTaMu y4eOHUKA M JOTIOTHUTEIBHON JTUTEPATyPOH, CIPAaBOYHBIME TaOIHIIaMH, IPOSBIATH TOTOBHOCTh
K YBOKCHHUIO WHOW TOUKH 3pEHUS NIPU O0CYKICHIH PE3YIbTaTOB BHIITOTHEHHON PaOOTHIL.

IIpeomemmuvie pe3ynromamul

OO0yuarommuiicss HayYuTCs:

-IPIMEHATH OCHOBHBIE METOBI ITO3HAHMS: HAOIIOICHHUE, N3MEPEHHE, YKCIIEPUMEHT;

- ONMCHIBATh CBOICTBA TBEPABIX, KHUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIICIAA X CYLIICCTBECHHBIC TPU3HAKH;

- PacKpBIBATh CMBICII 3aKOHA COXPAaHEHMSI MACChI BEMIECTB, aTOMHO-MOJIEKYJIIPHOM TEOPHH;

-pa3nnyaTh XUMUYECKUE U (U3UIECKUE SBICHUS,

- Ha3bIBaTh IPU3HAKU U YCIOBUS NPOTEKaHUS XUMUYECKUX PEAKIIUH;

-co0moaThk mpaBmia 0€30IacHOM PadOTH IPH MPOBECHUHN OIIBITOB,

-TI0JIL30BATHCS JIAOOPATOPHBIM 000PYIOBAHNEM H HIOCYHOH;

-10JTy4aTh, COOMPATh ra3000pa3HbIC BEIECTBA U PACIIO3HABATH UX;

-XapaKTepHu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUUECKHX COCAMHEHUH,
-IIPOBOJAMTH OMBITHI, TOATBEPKAAOIINE XUMUIECKHE CBOMCTBA N3YUYEHHBIX KIIACCOB HEOPIraHUYECKHUX BELIECTB;
-pacKpbIBaTh CMBICI MOHATHUS «PaCTBOPY, BBIYUCIISTE MACCOBYIO JOJIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE,
-TOTOBUTH PACTBOPBI C ONPEACIEHHON MAaCCOBOM 0JIeH PaCTBOPEHHOIO BELIECTBA,

-XapaKTePU30BaTh 3aBUCUMOCTh (PH3MUCCKUX CBOUCTB BEIISCTB OT THUIA KPUCTALTHUCCKON PEIIETKH,
-OIpPENeNATh BUJ XUMHUECKON CBSA3U B HEOPIrAHUYECKUX COCTUHEHUAX;

-paCKpbIBaTb OCHOBHBIC ITOJIOKEHHUSA TCOPUUN BJIGKTPOHI/ITPI‘IGCKoﬁ Aucconrannu, COCTaBIATh YpaBHCHUS
3HeKTpOHI/ITH‘I€CKOﬁ Jrucconuanuu KMCJIOT, menoqeﬁ, coye 1 peaxunﬁ HOHHOI'O O6M6Ha;

-pacKphIBaTh CYITHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIINH, OIIPEACISITH OKHCIUTENh U BOCCTAHOBUTEIIb,
-COCTaBIIATh YPAaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHii;

-Ha3bIBaTh (DAKTOPBI, BIUIIONINE Ha CKOPOCTh XUMHUYECKON peaKiny;

-XapaKTEePH30BaTh B3aMMOCBSI3b MEKAY COCTaBOM, CTPOCHHUEM U CBOWCTBAMH HEMETAIIOB ¥ METAILIOB;

-IIPOBOJUTH OMBITHI IO TOTYYCHUIO M U3YYCHUIO XUMHYECKUX CBOUCTB Pa3IMIHBIX BEIICCTB;

- TPaMOTHO 00pAaIIAaTHCS C BEUIECTBAMH B TOBCEHEBHOM KU3HHU.

Oo0yuarommuiicss MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

-BBLIBUIaTh U IPOBEPATH SKCIEPUMEHTATIBHO THIOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U
CTpOCHUSA, UX CIOCOOHOCTH BCTYyIIaTbh B XUMHUYECCKHUC PCAKIINU, O XapaKTEPE U MPOAYKTAX PA3TITNYHBIX XUMHYCCKUX
peakuuit;

-XapaKTEePpU30BaThb BEUICCTBA IO COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh NPUYIHNHHO-CIICACTBECHHBIC CBA3U
MCXIY NJaHHBIMH XapaKTCPHUCTUKAMU BEUICCTBA,

-COCTaBJIATb MOJICKYJISIDHBIC U ITOJIHBIC NOHHBIC YPABHCHUS 110 COKpaIlIéHHLIM HOHHBIM YPaBHCHUSAM;



-IpOrHOo3UupoOBaTh CIIOCOOHOCTH BCLICCTBA MPOABIATH OKUCIIUTCIIbHBIC NI BOCCTAHOBUTCIILHBIC CBOIICTBa C YQéTOM
CTETICHEH OKHCIICHUS OJICMCHTOB, BXOOAIIHUX B €TI0 COCTAaB,

-“BBIIBUI'aTb U MPOBEPATH OKCIICPUMCHTAJIILHO 'MIIOTE3bI O pE3yJibTaTax BO3JCHCTBHS Ppa3JIMIHbIX (baKTOpOB Ha
HN3MCHCHUEC CKOPOCTU XUMHUYECKOH peaKkuunu;

-UCII0JIB30BaTh HpI/IO6peTéHHLI€ 3HaHUA JJId SKOJIOTUYCCKU I'PaMOTHOT'O OBCJICHNS B oxpyma}omeﬁ cpeac;

-MCIONIB30BATh MPHOOPETEHHBIE KIFOUEBBIE KOMIIETCHIMH TIPH BHIIIOJTHEHUHN TIPOSKTOB U PEIICHUH yueOHO-
UCCIIEIOBATEIbCKUX 3a/1a4 110 U3YYSHUIO CBOMCTB, CIIOCOOO0B MOTYYEHHS M PACIIO3HABAHUS BEIIECTB;

- 00BEKTHBHO OILICHUBAThH I/IH(t)OpMaHI/IIO 0 BEUIECTBAX U XUMHUYCCKUX ITPOILIECCAX;
-0CO3HaBaTh 3HAYCHUE TEOPETUICCKUX 3HAHUH 110 XUMHAH JUIIsL HpaKTPI'—IeCKOﬁ JACATCIIPHOCTH YCJIOBCKA,
- CO3JaBaTb MOACJIN U CXEMBbI IJIsI pECHICHUA yqe6HLIX Y IMO3HABATCJIBHBIX 3aJ1a4,

-IIOHUMAaTh HE0OXOJMMOCTh COOIIOACHUS PEAUCaHHM, ITPe/yIaraéMbIX B HHCTPYKIMSX I10 HCIIOJIb30BAHHIO
JIEKapCTB, CPEACTB OBITOBOW XUMHUU U JIp.

2. COAEP)KAHUE ITPOT'PAMMBI

BHeypo4HOii AesTeabHOcTH « XUMMUSA» 9 kitacca (34 yaca) ¢ ucnosib3oBaHueM 000py10BaHusi uM(ppoBoii
aaboparopuu «Touka pocTa»

Paznen 1 BBenenne.Xumusi Hayka o BelecrBax. (7 4acoB)
XuMHus-HayKa O BeLleCTBaxX

[paBuna TexHUKK O€30MIACHOCTH MPH MPOBEJICHUHU UCCIIEIOBAaHUN, MEIUIIMHCKIE aNTeuyKy EPBOH MOMOIIH B
KabuHeTe XMMUU. IHCTPYKTaX MO TEXHUKE OE30I1aCHOCTH.

3HAKOMCTBO C JJaOOpaTOPHBIM 000PyI0BaHUEM

XpaHeHHe MaTepHAJIOB U pEaKTHBOB B XUMUYECKOH TabopaTopun

Tena u Bemecta. CoiicTBa Tel U BemiecTB. CTpoeHUE BELIeCTBa, MOJIEKYJIbI, aTOMBI, HOHBI.
Pa3nen 2. JIom rjae ;kMBYT XUMHYeCKHe dJieMeHThI(24yaca)

Xumnueckue 3nemeHTsl. [ICX nM. MeHaeneeBa: UCTOpHUS CO3TAHMS.

Paznen 3. Xumnueckue npeBpaiieHus ¢ BeniecTsom (4uaca)

Xumuueckue sprneHus.. Haobmonenne 3a peakuei. Beisoabl. Okenapbl. Kucnotsl. OcHoBanus. Conu. [Toxydenne
BEIIIECTB PEaKIISIMH PA3JIOKECHHS, IPU3HAKU PEaKI[iii HOHHOTO 0OMeHa.

Pazngend. Xumuueckuii HoBoiii rog (3ukca)

[MoaroroBka k «Xumudeckoi enkey. CoCTaBlIeHNE XUMHUYECKUX KPOCCBOP/IOB, 3arajiokK.

Pa3zgen 5. Xumusi 1 Atmocdepa (5 yacos)
Xumust u sxonorus. Kucinopoa. [TonydeHne KucIopoaa u3 nepMaHraHara Kainus. Peakius OKuCICHHUS.
CocraB atmochepsl. 3arps3HeHne atMocdepbl. 3anbIIICHHOCTh BO3AyXa. [[pHunHbI 3aTBIICHHOCTH BO3IyXa.

OmnpeneneHue 3anbIIEHHOCTH BO3AyXa TOMEIIEHHH.



Paznen 6. Xumus u Fuapocdepa. (7uacos)

lempoc@epa e€ 3HaueHHE Ha 3eMIIe. XI/IMI/IKO(l)I/BI/I‘IeCKI/IC moKasaTecjiu BOJBbI. KectkocThb BOJIBI. OpFaHOHGHTI/I‘{eCKI/Ie ImoKasaTecjiu
BOJHI . Onpez[eneHI/Ie JKECTKOCTH BOJbI pa3IMYHbIMU MeTOZ[aMI/I.PaCTBOpLI . HpI/IFOTOBﬂeHI/Ie PacTBOPOB 3aJlaHHOM KOHIICHTpaluu.

[IpuroroBneHe HACKIIECHHOTO PACTBOPA COJH. BhIpaliuBaHue KPpUCTAILIOB,

Pasznen 7.Xumus u Jlurocdepa (Suacos)

JIntocdepa. CoctaB mouBsl. MexaHWIECKHI COCTaB MOYBHL. OTpeereHne MEXaHIIECKOTO COCTaBa OYBHI.
KucnorHocts noussl. OmpeaeseHne KUCIOTHOCTH TTOYB,.
Pa3znen 8. DxoJiorus u okpy:kawomas cpeaa (14ac)

Okonorus kak Hayka. [IpoOieMbl 0XpaHBI OKpPYKAfOIIeH cpebl.

TemaTuveckoe IJIAaHUPOBAHUE

Neri/mm TeMa Mecto dopma Kom. ®opma
MIPOBEACHUS 3aHATHUL Jac KOHTPOJIS

2 BBenenue. XuMus Hayka o BellleCTBax. Jlabop aropus Jlekuusa u 7
XUMUHU U MPAaKTUICCKHE
OHOJIOTHH. 3aHATHUS
3 JloM rie )KUBYT XUMHUUECKHE Jlexuus, urpa 2
3JIEMEHTHI
4 Xumuueckue rnpeBpauieHus ¢ Jlexuus , 4
BEIICCTBOM. MPAaKTUYCCKHE
3aHATHUSA
5 Xumuueckuiit HoBbIi ro Jleknus, 3
MPaKTUIEeCKOe
3aHsATHUE,
MEpONpHUsITHE.
6 Xumust u Atmochepa Jlexmms, 5
MPaKTHIECKOE
3aHATHE
7 Xumust u I'napochepa Jlexrms, 7
MPAaKTUIECKOE
3aHITHE
8 Xumus u JIutochepa Jlexrms, 5
MPAaKTUIECKOE
3aHITHE
9 DKOJIOTHS ¥ OKPYKaIoIIasi cpeaa Jlexnus, 1
MPAaKTUIECKOE
3aHITHE
Bcero 34

IInanupyemsie pe3yabTathl ocBoeHus IO «YBaekarenbHbl MUp XUMUN» JINUHOCTHBIE PE3yJIBTAThI:



— B IICHHOCTHO-OPHEHTAIIMOHHOM cdepe

— YYBCTBO I'OpZA0CTH 3a XUMHUYCCKYIO HAYKY, T'YMaHU3M, OTHOIICHHUE K TPYAY, HCJICYCTPEMIICHHOCTh, CAMOKOHTPOJIb
U CaMOOIICHKA,

— B TPYZIOBO# cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AaibHeMIIel 00pa3oBaTelbHON TpaeKTOpUHY;
— B II03HABAaTEIbHOHN (KOTHUTHBHOM, MHTEIUIEKTYaJIbHOI) cepe

— MOTHBANUS YUCHHS, YMEHHUE YIIPaBIATh CBOCH IMO3HABATEIBHON EATENbHOCTHIO. MeTanpeaMeTHbIe
pe3yJbTaThl:

— BJIAICHUE YHUBEPCAIIbHBIMU €CTECTBEHHO-HAYYHBIMHU crnocobaMu ACSITCIbLHOCTH: Ha6J’IIOI[eHI/Ie, HU3MEPEHUE,
OKCIIEPUMEHT, yqe6Hoe HCCICA0BAHNE; MPUMEHEHNUE OCHOBHBIX METOMOB ITO3HAHUA

— YMCHHC I'CHCPUPOBATHL UACU U OIPCACIIATL CPEACTBA, HCO6X0,Z[I/IMI)IC I X peain3aliuu,

— YMCHHUE ONIPEACIATH LCJIU U 3a/la4u ACATCIbHOCTH, BLI6I/IpaTI> CpCACTBa pC€ain3alivuu LUCJIU U IIPUMCHATH UX Ha
IMPAaKTUKC,

— MCIOJIb30BaHUE PA3TMYHBIX HCTOUYHHKOB JUIS TOJyYSHUS] XUMUYECKONH HH(pOPMAIIHH.
IIpeameTHbIe pe3yIbTaThI:
3HaTh U MOHUMATh

- CMBICJI MOHATHI: QU3NIECKOE U XUMHUYECKOE sIBJICHUE, (PU3MYCCKIE Tella M BEIIECTBA, OMbIT, HAOIIOICHHE,
THIIOTE3a, 3aKOH, TEOPHs, B3aMO/ICHCTBHE, aTOM, HOH, AaTOMHOE PO, XUMHUUCCKUH 31IEMEHT, TEII0BO# 3 ekt
XUMHYECKOH peaKIiy, XUMUUECKas peakIis, peakuus 0OMeHa, XUMHICCKIH aHalu3, Ipo0a, BEIOOpKa,
AQHAIMUTUYECKUI CUTHAJ, UCCIIEOBaHKE, IPOEKT;

- CMBICJI (l)u3nqec1mx U XUMHUYECKHX BCJIUIMH: MaccCa, TEMIIEparypa, MI0THOCTD, JaBJICHUEC, DOHCPI' U, 06’I)CM,
KOHIICHTpAaIUsI,

- CMBICJI XUMHYECKHUX 3aKOHOB: [leproanyeckoro 3aKkoHa v 3aKOHa COXPAHEHUS MAaCChI.
YMeTb.

- OMMCBHIBATH M 00BSICHATD: pe3yIbTaThl Ha6J'IIOI[eHI/I$I 1 3KCIICPUMEHTA, HpOCTeﬁmHe 3aIlIucCHu (I)OpMyJ'I XUMHUYCCKUX
COC,I[HHCHHﬁ, Ppa3JIMYHbIC COCTOSAAHUSA BEIICCTBA, ACIMMOCTD BEIICCTBA, ,Z[I/I(l)(bYBI/IIO, BBaHMOHGﬁCTBHG HacCcTuIg
Pa3IMYHBIX BEIIECTB, CTPOCHUE aTOMa U HOHA, pCaKIIN COCTUHECHU U PA3JI0OKEHHNA BCIIECTB; - -MCIO0JIb30BaTh
npnﬁopbl U UBMEPUTECJIbHBIC HHCTPYMEHTBI BEJIUYIMH: MACChl, TEMIIEPATYPHI;

- MPUBOAUTH NPUMePhI NPAKTHYECKOr0 HCIOJIb30BaHNA (PU3NIECKHX M XUMUYECKHX 3HAHHI;
- pemIaTh MpocCTeiIne 321241 HA MPUMeHeHHe U3YYeHHbIX 3aKOHOB;

-OCyHIECTBJATH CaMOCTOSITEIbHbIN MOUCK l/IH(l)OpMaIH/II/I €CTCCTBCHHOHAYYHOI'0 COJACPIKAHUSA C UCIIOJIB30BAHUEM
Ppa3JIMYHbIX UICTOYHUKOB;

- HICNTOJb30BATH 3HAHUA U YMCHUSA B npaKTuquKoﬁ JeITeJILHOCTH U MOBCETHEBHOM JKU3HH,

- HCMOJIL30BATh NPH NMPOBeeHUN NpakTHyeckux padot nHcrpyMmentbl UKT (doTo- u BUgeokamepy, u ap.)
AJs 3amicH ¥ 00padoTku MHpOpPMALNH;

- 001a1aTh HABBIKAMH IMYOJMYHOT0 MpeACTABIAeHHs] HH(pOPMAaMK H Pe3yJILTATOB HCCIeT0BAHNA.
®opMbI MOABEIEHUS] HTOTOB PeaTH3AIMH MPOrPAMMBI:

® Yy4aCTHUC YJICHOB O6’belll/IHeHI/IH B KOHKYpCax Mo XuMHUH, dKOJIOTUH,



® BLICTYIIJICHUE HAa HAYYHO — UCCIICA0OBATCIBCKUX KOH(l)CpeHIII/IﬂX;
® 3amuTa y‘{C6HLIX 1 UCCIIEAOBATCIIBCKUX ITPOCKTOB,
® OTYCTHI IO NPAKTUYCCKUM 3aHATUAM

IlepedyeHb MOCTYNHBIX HCTOYHUKOB HH(OPMaLIUH

1.Caiit ®UIIN. OTKpHITHIH OaHK 3aAaHUK 11 (OPMUPOBAHUS €CTECTBEHHO- HAYYHOU
rpamotHoctH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki- yestestvennonauchnoy-
gramotnosti

2. Caiit MI'Y. [Iporpamma Kypca XUMHH IJIs yIanuxcs 8—9 kiaccoB 001eo0pa3oBaTeabHOM
mKous. http://www.chem.msu.su/rus/books/2001- 2010/eremin-chemprog .

3. Caiit Ennnas xosurekius nupoBeIX 00pa3oBaTeNbHBIX pecypcoB. http://school-
collection.edu.ru/catalog.
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