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IMosicHuTeAbHAA 3aAMUCKA

Pabouast mporpaMmMa BHEYpOUYHO JISATEILHOCTH 110 XUMHH JUTSI 5 Ki1acca COOTBETCTBYET:

3akon Poccuiickoit @enepannu «O6 obpazoBanuu B Poccuiickoit @eaepanum» oT 29.12.2012r. Ne273-D3;
®denepanbHbIil TOCYIAPCTBEHHBIH 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOTO OOIIEro 0Opa30oBaHUsl, YTBEPKIACHHBIM MpukazoM MMHUHOOpHAYKH

Poccun ot 31.05.2021 Ne 287 "O0 yrBepKaeHUHU (penepaabHOro 00pa3oBaTeaIpbHOT0 CTAHAAPTA OCHOBHOTO 0011ero oopaszosanus'

AN

v' Meroauueckie PeKOMEHAAIMH MO CO3JaHMIO U (YHKIMOHMPOBAHUIO B 0OIE00pa30BaTEIbHBIX OPraHU3aIHUAX, PACTIONOKEHHBIX B CENbCKOH MECTHOCTH M
MaJIbIX TOPO/Iax, IEHTPOB 0OPa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOIOTHYECKOW HampaBieHHocTel ot 25 Hos0ps 2022 roaa.
v B cootserctBun ¢ OOIT OO0 MBOY «bopucoBckas cpeanss o01eo0pa3oBarebHas IIKoJIa» 3aJeCOBCKOro paiioHa ANTaicKoro Kpas

[Iporpamma «Jta 3aHMMAaTeIbHAS XUMUS» MPEAHA3HAUEHA JJIs 00yJaromuxcs 5 kiaccoB. [IporpamMmma nMeeT ecTeCTBEHHO — HAYYHY IO
HaNPaBJIEHHOCTh, paccuntana Ha 34 yaca (1 gac B Heneno). CojepikaHue MpOrpaMMbl 3HAKOMHUT 00YYAIONUXCSI CO CBOMCTBAMHU M MPUMEHEHHEM
BEILIECTB M MAaTEPHAJIOB, BCTPEUAIOIINXCS B HAIMX JOMaX U OKpYyKarollel cpelie, I0O3TOMY YPOBEHb OCBOEHHUS TPOrPaMMBbl MOXKHO OTIPEAETUTh KakK
0OIIEKYITbTYPHBIH.

ConeprxaHue IporpaMMBbl aKTYalIbHO TEM, YTO PEOEHOK C POXKIACHUS OKPYKEH pa3IMYHBIMU BELIECTBAMH U JOJKEH YMETh 00palaThes C

HUMH. 3HAKOMCTBO y4alllMXCs C BEIIECTBAMH, U3 KOTOPBIX COCTOUT OKPYKAIOIINI MUP, TIO3BOJISIET PACKPBITh BaXKHEHIINE B3aUMOCBS3H YEJIOBEKA U
BEII[ECTB B CPEJIC €0 OOUTAHMUS.

PaGouas nporpaMma BHEYpOUHOH NESTENbHOCTH 110 XUMUU COOTBETCTBYET I'OCY/IapCTBEHHBIM 00pa30BaTeIbHbIM CTaHIapTaM, y1eOHOMY

IUIaHy, HEJIsIM U 3aJ1a4aM OCHOBHOM oOpasoBatenbHoi mporpamme MBbOY bopucosckas COILL.

AKTYaJIbHOCTh

JlaHHBIN Kypc TOTOJHUTEIHLHOTO 00pa3oBaHus «JTa 3aHUMATENIbHAs XUMUS» ObLIT CO3/1aH C 1eNIbl0 (GOPMUPOBAHUS HHTEpECca K XUMUHU, PACIIUPEHUS
Kpyroszopa yqamuxcs. OH OpHEHTUPOBaH Ha yJalIuXcs S5 KJIacCcoB, TO €CTh TAKOI'O BO3PACTa, KOTJa HHTEPEC K OKpYKaloleMy MUPY OCOOEHHO BEINUK,
a CrelualbHbIX 3HaHUH elle He XxBaTaeT. PeOEHOK ¢ pOXKICHUS OKPYKEH PAa3IMYHBIMU BElIECTBAMH U JOHKEH YMETh 00paIiaThcs ¢ HUIMHU.

C y4eToM MCUXOJOTHYECKUX 0COOCHHOCTEN JIETel 3TOro BO3pacTa Kypc MOCTPOEH MO MPUHIUITY MO3UTHBHOTO STOIIEHTPU3MA, TO €CTh OT pedeHKa: « 51
U BellecTBa BOKPYr MeHs». HoBH3HA MpOrpaMMbI COCTOUT B JIMYHOCTHO-OPUEHTUPOBAHHOM 00ydeHUH. POJb yunuTens cOCTOUT B TOM, YTOOBI CO3aTh
KaXKJ0My oOyJaronieMycst Bce yClIoBUsl, J1s HanboJiee MOJTHOTO PaCKPBITUS U peanu3auu ero cnocoOHocrelt. Co3aars Takue CUTYaluu ¢
UCIIOJIb30BAHUEM PA3JIMUYHBIX METOJ0B 00YdEHHMS], TPH KOTOPBIX KaXKbli 00ydarouiicss mpuiaraeT COOCTBEHHbIE TBOPUECKUE YCUIINS U
UHTEJUIEKTyalbHble CIOCOOHOCTHU NMPH pellIeHNH MTOCTaBICHHBIX 3a/1a4. [Iporpamma cocraBieHa ¢ yaéToOM BO3PAaCTHBIX 0COOEHHOCTEN 1 BOZMOXKHOCTEH
JIeTel; B TO JK€ BPEeMs COJIEPKUT OO0JIbIION pa3BuBaroIuii noTeHnuai. Ha 3aHsaTusx pedsta 3HakoMATCS ¢ 1a00paTOpHBIM 000pyI0BaHUEM,
npuoOpeTaroT HaBBIKU pabOTh C XMMUYECKOH MOCY/I0M U ydaTcs MPOBOAUTH NMPOCTEHIINE SIKCIIEPUMEHTBI ¢ COOIOAEHUEM NPaBUI TEXHUKU
0€30MacHOCTH.

Ha 3Tux 3aHATHAX 10JKHA OBITH TaK OPraHU30BaHa AEATENIbHOCTh KXKJIOTO YIEHHKA, YTOOBI OH MOT OLIYTUTh CBOIO YHHUKAIbHOCTb U
BOCTpeO0BaHHOCTh. BHEYpoUHBIH Kypc «ITa 3aHMMAaTENbHAsE XUMUS» COJIEPKUT MaTepHall, KOTOPbIH ABJISETCS MOATOTOBUTENBHBIM NPU U3YUYE€HUH
OCHOBHOTO Kypca xuMuH. OH 3HAKOMHUT yJalIuxcs S Kilacca ¢ MHOTOYHMCIIEHHBIMU SIBIICHUSIMU XHUMHH, TIOKA3bIBAET YJAIIUMCS POJIb XUMUHU B
OKpY)KaIoLlel X AeHCTBUTENBHOCTH, PACKPBIBAET NIEPE] HUMU IIUPOKYIO IEPCIIEKTUBY HCIOJIb30BaHUS XUMHUH B X TOBCEAHEBHO M JKU3HH.

JlaHHBIN Kypc co37aeT OJaronpusTHbIE BOZMOXKHOCTH ISl Pa3BUTHUS TBOPUECKUX CHIOCOOHOCTEH ydaniuxcsi. BHeypouHslii Kypc «OTa 3aHUMAaTeIbHas
XUMUS TPEAINOJIaraeT TECHYIO CBSA3b MPU U3yYEHUU XUMUH, OHOJIOTHH, (PU3HUKH, SKOJIOTHH, CHOCOOCTBYS TEM CaMbIM peallu3allii MEX MPEAMETHBIX


https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf
https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf

CBsi3eil. DTO MO3BOJISET COCTMHUTD U 000OIINTH 3HAHHS, KOTOPBIE YJal[Uecs MOTydalld IPU U3YYEHU U PAa3HBIX IPEIMETOB, CO3aTh Y 00yJaromuXcs
LIEJIOCTHOE NPECTABICHUE O IPUPOJIE U IPUPOIHBIX SIBJICHUSX.
Ienp BHEYpOUHOTO Kypca «OTa 3aHUMATENIbHAS XUMUSD - CO3/IaHUE YCIIOBUM JUIsl pa3BUTHUS PA3HOCTOPOHHUX UHTEPECOB U MHIUBUAYAIbHBIX
CIOCOOHOCTEH ydanIuxcsi, CriocoOCTBOBATh (POPMHUPOBAHUIO Y YUAIIUXCS 3HAHUH M YMEHUI, HEOOXOMMBIX B IOBCEIHEBHOM KU3HHU /7151 0€30T1aCHOTO
oOpamieHus ¢ BeuIeCTBaMu, UCIOJIb3yeMbIMU B OBITY.
3agaum:

o Pa3BuBaTh CIOCOGHOCTHU K CAMOCTOSITEIbHOMY NPUOOPETEHHIO 3HAHUM.

e Pacmuputh Mex npeaMeTHbIE CBSI3U MEXKIY XUMUEN U APYTMMU HAYKaMH.

o HayunuTe npoBOIUTH NPOCTENIINE IKCTIEPUMEHTHI.

e Hayuutbcs BuneTh pu3ndeckie U XMMHUYECKUE SIBJICHUS B MPOCTHIX OBITOBBIX CUTYaLIHUSIX.

o IlpuBuTH UHTEpEC K MPEAMETY, K J0O0BIBAaHNIO 3HAHUN C YUETOM BO3pacTa JIeTell U UX CIOCOOHOCTEH.

e MPOAOJKUTH GOPMUPOBAHUE 3HAHUHN O METOJ]aX HAYYHOTO MMO3HAHUS MPUPOJIbl, YMEHUM, CBSI3aHHBIX BBINOJHEHHEM Y4€OHOTO HCCIIEIOBAHUS; @
PO JOJKUTH (POPMHUPOBaHKE OEPEKHOTO OTHOLIEHHSI K TIPUPOJIE.

I[lnanupyemblie o6pa3oBaTebHbIe Pe3yJbTAThI.

JIMYHOCTHBIE Pe3yJIbTATHI:
1. 6 yennocmuo-opuenmayuonnou cgpepe — IyBCTBO TOPAOCTHU 32 XUMHUYECKYIO HAYKY, TYMaHH3M, OTHOIICHHE K TPYAY, LIeNeyCTPEMICHHOCTH,
CaMOKOHTPOJIb U CAMOOIICHKA;
2. 6 mpyoosoii cghepe —TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JaibHEHIIeH 00pa3oBaTenbHON TPaeKTOpHY,
3. 6 nosHasamenvHoll (KOCHUMUBHOT, UHMENIEKMYAIbHOU) cghepe — MOTHBAIIMS YICHHS, YMEHHE YIIPABIATH CBOCH [O3HABATEIBHO ASSTENbHOCTHIO.
MertanpeamMeTHbIe pe3yJbTaThI:
1. BnaneHue yHMBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMH CIOCOOAMH JIESATENbHOCTH: HAOMIOICHNE, N3MEPEHUE, IKCTIIEPUMEHT, Y4eOHOE HCCIIeI0BAHNE;
NPUMEHEHHE OCHOBHBIX METOJOB MO3HAHHMS;
2. yMEHHE TeHEePHPOBATH UJICH U OTIPEICIATh CPECTBA, HEOOX0 JUMbIC U UX peaTH3alui;
3. yMEHHE ONpENIeINIATh eNU ¥ 33/1a41 ACSTEIbHOCTH, BRIOUPATh CPEACTBA PEeaN3alliy 1IeJIH U MPUMEHSTh UX Ha IIPAKTHUKE,
4. WCTOJB30BaHUE PA3TMYHBIX HCTOYHUKOB JUIS TTOJTy9CHHS XUMHYECKON HH(OPMALIIH.
IIpenmeTHBIE pe3yabTaATHI:
1. B nosnasamenvhoti cghepe:
e JlaBaTh ONpPE/EICHUS U3yYEHHBIX MOHATHH;
e  OIHUCBHIBAThH JAEMOHCTPALUOHHBIC H CAMOCTOSTEIILHO MTPOBEICHHBIC SKCIIEPUMEHTBI, UCTIOJIB3YsI ISl STOTO €CTECTBEHHBIH (PYCCKHMil) SI3BIK U S3BIK
XUMHUH,



KIaccu(PUIHUPOBATH M3YICHHBIC OOBEKTHI U SIBJICHUS;

JieNaTh BBIBOJIBI M YMO3AKITIOUCHUS U3 HAOIIOICHUH, H3ydeHHBIX XUMUYIECKIX 3aKOHOMEPHOCTEH;

CTPYKTYPHPOBATh U3Y4EHHBI MaTepHal U XUMHUECKYIO HH(DOPMAITUIO, TOTYyIEHHYIO U3 APYTUX UCTOYHUKOB;

1. B yennocmuo-opuenmayuonHou cgepe:

aHAIIM3UPOBATh U OLICHUBATH IO CIICICTBUS ISl OKPYKAIOMIEH Cpeibl OBITOBOM M ITPOU3BOICTBEHHOM JISATEILHOCTH YEJIOBEKA,;

Pa3bACHITH HA MPUMEpaX MaTePHATHHOE SIMHCTBO M B3aMMOCBSI3b KOMIIOHEHTOB JKUBOUM M HEXKUBOW MTPUPOJIBI ¥ YEIIOBEKA KaK BAKHYIO 9acTh ATOTO
€/IMHCTBA;

CTPOUTH CBOE MOBEJCHNE B COOTBETCTBHUH C MPUHITUTIAMHU OEPEIKHOTO OTHOIICHUS K IIPUPOIE.

1. B mpyoosoti chepe:

[TmarnpoBaTh U MPOBONUTH XUMUYECKHUI IKCIICPUMEHT;

Hcnonp30BaTh BeMIecTBa B COOTBETCTBHUH C MX MPEAHA3HAYCHUEM U CBOMCTBaMH, ONMMMCAHHBIMY B HHCTPYKIUAX 110 IPUMEHEHUIO.

1. B cgpepe 6e3onacnocmu sncuznedesmeibHOCMU:

Oxa3pIBaTh NMEPBYIO IOMOIIH TIPU OTPABJICHUSX, 0JKOTAX U IPYrUX TpaBMaX, CBSI3aHHBIX C BENICCTBAMH U JIAOOPATOPHBIM 000PYI0BAHHEM.

B cooTBeTcTBHM C BO3pacTOM MPUMEHSIOTCS pa3HO0Opa3Hbie POPMBI IeATeIbHOCTH: Oecena, urpa, mpakTudeckas paboTa, SKCIEpUMEHT, HaOToCHHE,
IKCITPECC-UCCIICI0BAHNE, KOJIJIEKTUBHBIE U WHIUBUIyaIbHBIC UCCIICIOBAHUS, CAMOCTOSATEIbHAA pad0oTa, 3aliiuTa UCCIIeI0BATEIbCKUX padOT, MUHH -
KOH(epeHIHs, KOHCYJIbTAIHS.

Hrtorom npoBeneHus 1a00paTOPHBIX WIHM MPAKTUUECKUX PAOOT SBIISIOTCS OTUETHI C BBIBOJIAMHU, pUCYHKaMH. Ha 3aHATHSAX Kypca ydaliiecs: ydaTcst
TOBOPHTH, OTCTAMBATh CBOIO TOUKY 3PEHUS, 3aIUIIATh TBOPUYECKHE pabOThI, OTBEYATh HAa BOMPOCHL. ITO OUYEHb BAXKHOE YMEHHUE, BEJIb MHOTHE
CTECHSIOTCS BBICTYNATh Ha MyOJIMKE, TEPSIOTCS, BOTHYIOTCA. J[Jsl sKeNmarmux ecTh BO3MOKHOCTh BBICTYNATh MEPE]l CAyImaTelssMu. Takum o0pazom,
PaCKpBIBAIOTCS BCE CITOCOOHOCTH PEOST.

Metoabl ¥ IpHeMbI

[Tporpamma npenycMaTpuBaeT NPUMEHEHUE PA3IMYHBIX METOJIOB U IPUEMOB, UTO TIO3BOJISET clieiarh oOydeHue 3P (HEeKTUBHBIM U HHTEPECHBIM:
CEHCOPHOTO BOCIPHATHS (JICKIMH, TpocMOoTp BUaeobmibMoB, CJI); mpakrudeckue (1abopaTtopHbie pabOThI, SKCIIEPUMEHTHI); KOMMYHUKATHBHBIE
(muckyccuu, Gecesibl, pOJICBBIC UIPHI, MPOEKTHI); KOMOMHUPOBaHHBIE (CaMOCTOSATENbHAS PabOTa YIalUXCsl, HHCIICHUPOBKH); MpoOIeMHbIH (co3aanme
Ha ypOKe MPOOIIEMHO M CUTYAIHH).

IIporno3upyembie pe3yabTaThl 0CBOCHHS 00Y4AIIIMMHUCS MPOTPaAMMbI

6 o0yuenuu:

- 3HaHME MMPABUII TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ BEleCTBAMU B XUMUYECKOM KaOMHETE;

- YMEHHE CTaBUTh NPOCTEUIIINE XUMUYECKUE IKCIIEPUMEHTHI

- YMEHHE BBINOJHATH UCCIEA0BATENbCKUE pa0OThI U 3alIUIIATh UX;

- CIIOKHMBIIKECS TPEACTaBIeHNs 0 OyayiieM npodeccnoHaTbHOM BBIOOpE.



6 6ocnumaHuu:
- BOCIIUTAHUE TPYIOIIO0HS, YMEHUS paboTaTh B KOJUIEKTHBE U CAaMOCTOSATENBHO;
- BOCIIMTAHHUE BOJIH, XapaKTepa;

- BOCIIUTaHUE OEPEKHOTO OTHOIICHHS K OKpYXKaIOIIEH cpeie.
Ilenaroruyeckmne TeXHOJIOTHH, HCIOJb3yeMble B 00y4eHHUH.

Jluunocmmuo — OPUEHMUPOBAHHbLE MEXHOIOCUU
Hepoebze mexrnoJjozuu

Texnonozus meopqecmﬁ odessmenbHocmu
Texnonoeus ucciedosamenbCekoll 0esmenbHOCmu
Texnonoausi memooos npoexkma.

Dopmbl KOHMPONA YCEOCHUA MAM EPUANA. OTUCTHI TI0 TIPAKTHUECKUM paboTaM, TBOpUECKHE padOThl, Mpe3eHTaNH 10 Teme B mporpamme MS Power
Point u T. 1. [ToaroToBKa CIaia-Mpe3eHTAIIMH MPETyCMaTPUBACT OCBOCHNE YMEHUH U HaBBIKOB pabOThI C JaHHOU mporpammoii. O0yJaronuecs

BBITIOJTHSIOT 3aJJaHUSI MHANBUIYATHHO, TIOJ] PYKOBOJICTBOM ydauTes. PaboTa Haj MpoeKkTaMu CO3/1aeT CUTYAIUIO, MO3BOJISIONIYIO peaTn30BaTh

TBOPYECKHUE CHIIBI, 00ECTIEYUTh BHIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO CTUIIS JiesTeIbHOCTH. O0yJaromuecst BKIIOUCHBI B
peabHyI0 TBOPUYECKYIO AESITETbHOCTD, MIPUBJIEKAIOIIYI0 HOBU3HOM U HEOOBIYHOCTHIO 3TO CTAHOBUTCS CUJIbHEHIIUM CTUMYIIOM MO3HABATEIHHOTO
uHTepeca. OAHOBPEMEHHO 3aHATHSI CIIOCOOCTBYIOT Pa3BUTHIO y 00YyJalOUINXCS BBISBIATH MPOOIEMBI U pa3peliaTh BO3HUKaoue npoTuBopeuns. [1o

OKOHYaHHU KaXXIOW TEMBbI IPOBOJUTCS UTOTOBOE 3aHATHE.
Cpox peanuzayuu npozpammst. 1 ron,

Konuuecmeo obyuaroujuxcs 6 zpynne 5 4eloBeK.
®DopMbl padoThI

1. uHAMBHIyanbHas (BBIMOJIHCHUE WHIMBUAYAJIbHBIX 3aJaHUH, Ta00PaTOPHBIX OTBITOB).

2. mapHas (BbIIOJHEHHE 0OJIEE CI0XKHBIX MPAKTHYCCKUX padoT).
3. xorexktuBHast (00CYKAeHHE MPOOIEM, BOSHUKAIOIIMX B X0O/I€ 3aHATHH, TPOCMOTP AEMOHCTPAIMH XUMHUYECKUX OTBITOB).

TOYKA POCTA. KanengapHo — reMaTn4yecKoe IJIAHUPOBAHME. «JTA 3aHMMATEJIbHASI XUMHSA». O KJIACC.

Ne | HaumeHnoBaHue TeMbI Bcero Teoperuueckue Ob6opynoBanue

n/n 4acoB 3aHATHS «Touka Pocra»
BBEJJEHUE 4 YACA

1 EctectBennblie Hayku. [Ipupoa sxuBas U HeXXHUBasL. | 1 | 1




al

2 MeTo bl U3ydeHUs TPUPOIBI. 1

3 XuMmusi —Hayka o BellecTBax. [IpaBuia noBeieHus B XuM. KaOUHETE. 1

4 [Ipaktuyeckas padota Nel «3HaKoMCTBO € 1a00paTOPHBIM 000 PYIOBAHHEM. 1
IIpaBuna Th npu BBINOJHEHUH OTIBITOBY I{ndpoBoit MUKpo KoY

MUP BEHIECTB — 11 YACOB
) Tena u BewecTBa. 1 [Mudposoii
MUKPOCKOTI

6 CBolicTBa TBEPABIX TEN, KUIKOCTEN U ra30B. 1

7 BemectBa u cMecu. CriocoObI pa3ieieHus: CMece. 1 Typ6umumerp (gatuny
[TpakTryeckas pabota Ne2 ONTHYECKON MYTHOCTH
«Pa3nienenue cmecen»

8 [TyremecTBre B MUKPOMHUD. 1

9 MeHneaeeBCKUI TOM. 1

10 | /IBmKeHHE JYacTHIIl BEIIeCTBa. 1

11 | B3zaumopeicTBre 4acTHIL. 1

12 | PaznooOpasue BeIecTs. 1

13 | dusuveckrue U XUMUYECKUE SBIICHUS. 1

14 | TopeHue U OKUCIICHHE. 1

15 | 3amura npoeKToB. 1

BOJIA — 6 YACOB

16 | Bona — camoe yauBUTENBHOE BEIIECTBO Ha 3emiie. 1

17 | IlyremecTBHe OHOM Karik BOIbI (KPYrOBOPOT BOJIbI B TIPHPO/IC) 1

18 | Bona B mpupo/ie u )KU3HU YeTOBEKa. 1




19 | Bona — pactBopurtens. [IpakTuueckas pabota Ne3 «Onpenenenue 1
PacTBOPUMOCTH BELIECTB B BOJE»
20 | Oxpana Bonx. Kakyto Boxy mbl nbéM? Ilpaktiueckas padora Ned 1 Hatunk pH
«[Ipocreimue npuEMBbI OUUCTKH BOIbI»
21 | 3ammTa MPOEKTOB 1
BO31VX — 4 YACA
22 | Bo3nyx. XuMHUYECKHI COCTaB BO3/lyXa, 3HAUCHUE BO3/IyXa. 1
23 | Oxpana Bo3yXa. 1
24 | DKOJIOTHYECKHE MPOOIEMBI YeTIOBEYECTBA: 030HOBBIC JIBIPHI, TAPHUKOBBIN 1
addekT, KucaoTHbIC oK. [TyTH UX peneHus.
25 | 3amuTa MpOEKTOB. 1
BEILIECTBA ITUIIN — 4 YACA
26 | BemiecTBa nmumiy: MUHEpATbHBIE U OPTraHUYECKHE. 1
27 | Ilpaktudeckas padota Ne5 «OnbITHI ¢ TUIIEBBIMH MTPOYKTAMU:
OO6HapyxeHne Kpaxmaia B Myke, xjebe, Kpymnax, kaprodere. .
OOHapyxeHHe KHpa B CEMEHaX I0/ICOJTHEYHUKA, JIbHA, OpeXax B CPAaBHECHHUU Hudpozoi
C YUIICAMU.» MHKpOCKOTI
28 | IlpakTuyeckas padota N6
«OTBITHI ¢ KOKa — KOJIOW: MOTJIOIIEHHE KPACUTEIISI aKTUBUPOBAHHBIM YTIIEM,
0OHapy)KEHUE KUCIOTHI M YIIIEKUCIIOTO Tra3a.» Harank pH
29 | IlpakTuyeckas padota Ne7 1
«OOHapy)KEHUE KIS B 3yOHOM MOPOIIKE, 3yOHOM MacTe, B KyCOUKe Mella, HaTauK KOHLEHTpaIH)
SIMYHOY CKOPITyIIEe». HOHOB
BUTAMMUHGLI — 2 YACA
30 | Buramussl. 1
31 | IIpakTuueckas padorta Ne8 1

«/3yueHne coiepKaHusi BATAMUHOB B ITPOIYKTaX MUTaHUs (M3ydeHHE
YIAaKOBOK)».

11 (ppoBoit MUKpPOCKOT]

NCTOPUSA XUMUHN — 2 HACA




32 | ATXUMHYECKUH Meproa B HCTOPUH XUMUH. JKU3Hb U HAaydHAs AEATENbHOCT | 2
33 | A.U. MengeneeBa u M.B. JlomonocoBa. OCHOBHBIE HalpaBJICHUS Pa3BUTHS
COBPEMEHHOU XHMUHU.

34 | Urposoii mapadoHn «3aragounas XuMus» (3arajku, BAKTOPHUHbBI, XUMu4eckue | 1
UTPBI)

Coaep:xanue nporpaMmsi.

BBenenue (44). EcrecTBeHHBIC HAYKU — HAYKH, U3y4alOUINe IPUPOIY: XUMHS, OHoJorHs, reorpadus, ¢puznka. MeToIbl U3ydeHUs TIPUPO JIBL:
U3MepeHHe, SKCIEPUMEHT, HaOI0ieHne, MPOrHO3UpoBaHUe. XUMHUS - HayKa o BemecTBax. O3HakoMIIeHHE ¢ Ja00paTOPHBIM 000pyI0BaHHUEM,
xuMuueckoil mocynoil. [Ipuémsl oOpaiienus ¢ n1aboparopHbiM 06opynoBanueM. [IpaBuia nosenenus B 1abopaTopuu.

Ilpaxmuueckas paboma 1. «3nakoMcTBO ¢ 1aboparopHeIM 06opynoBanueM. [Ipasuna Th npu BeimoaHeHnu oneiToB». [IpocTeiiiine onepanuu ¢
BellecTBOM. BrinosiHeHre onepalyii HaJuBaHMsl, HAChITaHUs, B3BEIIUBAHUS.

Tema 1.Mup Bemectn. (114)

3HAKOMCTBO € YaCTHLIAMHU U3 KOTOPBIX COCTOUT OKPYKAIOIUK MUP: MOJIEKY/Ibl, aTOMbI, XAMUUYECKHE AMEMEHTHI. JIoM, B KOTOPOM KUBYT XUMHYECKUE
anementsl (IICXD MenaeneeBa), 03HaKOMIIEHHE C HEKOTOPBIMU 3HAKaMH XHUM. 3JIeMEeHTOB (KUCIOPOI, BOJAOPO, cepa, xene3o ). Tena u BemecTsa.
CrpoeHue TBepbIX, JKUAKUX U Ta3000pa3HbIX Ted. CBONCTBA KUAKUX U Ta3000pa3HbIX TeJl.

B3aumoieiictBue MOJIEKyN B TBEPIBIX, KUAKHX, ra3000pa3HbIx Tenax. Juddysus. BemectBa yncTbie 1 cMecH, IPOCTHIE U CIOXKHBIE.

SBnenust npupopl. GU3nUecKre U XUMUYECKHE SIBICHUS, XUMUUYECKUe peakiuu. ['openue u okucienue. Mcnonp3oBanue yenoBekoM (PU3NYECKuX U
XUMUYECKUX SIBJICHUM PUPO/IbI B IOBCETHEBHOM KU3HMU.

[IpakTuueckas pabota Ne2 «Paznenenue cMmecein»

Jlabopamopuwvie pabomoi

1. 3HaKOMCTBO C TellaMH U BEIIECTBAMHU.

2. HaGnioneHne pa3nuuHbIX COCTOSHUI BEIIECTB.

3.0nucanue Gu3. CBOWCTB BEIICCTB

4 Ilpumeps! Gu3. U XUM. SIBICHUI B OBITY

5.I'openue cBeun Ha BO3IyXe.

Temvl uccnedosamensckux pabom:

dusndecKre U XUMUYECKHUE SIBIICHUS B J)KU3HU YEJIOBEKA.

CmecH B mpupoJie U ObITY.

I'openue - monb3a u Bpen.



Tema 2. Bona (6 u)

Bona, e€ cBoiictBa. CriocoObl OUMCTKH BOJIBI B OBITY M €€ 00e33apaXMBaHUE B TYPUCTUYECKOM MOX0/e. PacTBOPBI HACKHINICHHBIE U HEHACHIIIEHHBI €.
Munepanbubie Boabl. Kpuctamnsl. Tpu cocrosnus Boapl. I3MeHeHne o0bema BoJibl IIPU HArPEBAHUU.

Bona — pactBopurens. PactBopumbie 1 HepacTBOpUMBIE BemecTBa. PactBopsl B pupoie. PaboTa Boab! B npupoae. OOpa3oBaHue neuep, OBparos,
yiienuil. 3HaueHue BoAbl B mpupoe. Mcnonp3oBanue Bo bl yeaoBekoM. OxpaHa BOIbI.

IIpakmuyeckue pabomeoi.

[TpakTuueckas paborta Ne3 «OnpeseneHne pacTBOPUMOCTH BEIeCTB B Boje» [IpakTudeckas pabora Ned «[Ipocreiimue npruéMbl OYUCTKH BOIBI»
(oTcTauBanue, GUIBTPOBAHUE, BhINAPUBAHKE. )

Jlabopamopuvie onvimul:

6.OnucaHue cBOMCTB BO/IBI.

Tembt uccnedosamenvbckux pabom.

Camoe yauBHTENBbHOE BenIecTBO Ha cBete. JKuBas Bosa. Boaa u 3m0poBbe yenoseka. PacTBopb! u ux cBoiicTBa. «Tsukénpie» pacTBopbl. Kpucramr —
qyyno npuposl. MHpopMannoHHble CBOWCTBA BOIBI. DKOJIOTHUECKUe T1aKkaThl «beperure Boay!»

Tema 3. Bo3ayx (4 4)

CocTaB Bo3yxa. 3Ha4eHUE BO3/AyXa LIS KUBBIX OPraHU3MOB. VI3MeHeHne cocTaBa Bo3myxa. [ moOansHbIe poOieMbl YeoBeUeCTBA: TTAPHUKOBBIH
3¢ dexT, 030HOBBIE IBIPHI, KUCIOTHBIE T0X . [IyTn pemenus 3tux npooiem. OxpaHa BO3ayxa.

Jlabopamopnuvie onvimul:

7.00HapyXeHHe KHCI0pO/Aa U YIIEKHCIIOTo ra3a B BO3/AyXe.

Tembt uccnedosamenvckux pabom:

[TapuukoBsii 3pdext. [Tyru pemenus mpoOaeMsl.

Kucnorusie noxau. Ilyru pemenus npoOneMsl.

O3oHoBbI€ AbIpsI. [1yTn pemienns npoOneMsl.

Dkosornueckue miaakarsl «I o0aibHbIe TPOOIEMBbl YETI0BEUECTBAY

Tema 4. Bemecrsa numu (44)

MuHepasbHble 1 OpraHuuecKue BelecTBa. benku, yriaeBopl, *KUpbl: 3HaYeHUE sl opraHu3Ma. YuIcel, Koka — Koja U 310pOBbeE.

XKeneszo, kanbuil, HaTpUH, coAepkaHue B MPOyKTax, 3HaueHue. Kanpuii B mpupoae. O6pazoBaHue xxeMuyra, KOpajuioB.

IIpakmuueckue pabomui

IIpakTuyeckas padora NebS «OnbIThl ¢ nuieBbIMH poayktamu: OOHapyXeHHe Kpaxmalla B Myke, xjiebe, Kpynax, kaprogee.

OOHapyxeHue )K1pa B CeMEHax I0JICOJHEYHUKA, JIbHA, OPEXaX B CPAaBHEHUH C YUIICAMHU.»

ITpakTuueckas pabota Neb

«OmBITHI ¢ KOKa — KOJIOH: MOTJIOIEHHE KPACUTENS aKTUBUPOBAHHBIM YII€M, 0OHapYyKeHHE KMCIOThI M YIIIEKUCIOTO ra3a.»

IIpakTuueckas pabora N7



«OOHapyxeHHe Kalblus B 3yOHOM MOPOIIKE, 3yOHO! IacTe, B KyCOUKe Mela, SMYHO# ckopiyne». OnbIT Kiieonarpsl: pacrno3HaBaHue HACTO SIIETO
KeMuyra.

Temvl uccredosamensckux pabom.

[TpoGnemsbl npaBuibHOTO HTaHKsA. [IueBsie 706aBku. [{ueThl: muTaHue U 310poBbe. [IpaBMiIbHOE TMTaHKE — 3aJI0T 30POBhs. PannoHaIbHOE MEHIO.
«Cnanxas» xu3nb. JKene3o BHyTpu Hac. Colb XKU3HU.

Tema 5. Butamunsbi (29)

HcTopus oTkpbITUs. BuTamuuel Bojio — 1 xxupopactBopuMblie. Buramunsl A, B,C,D, nx 3nHauenue, HaXxox1eHUE B IPOJYKTaXx. ABUTaMUHO3.
Ipaxmuueckue pabomboi.

[TpakTudeckas padora Ne8

«3y4enue coiepKaHusi BATAMHHOB B TIPOAYKTaX MUTaHUs (M3y4EHUE YITaKOBOK)».

Tembt uccnedosamenvbckux pabom.

3nopoBbe yenoBeka Ha [lanbHem Boctoke. 310poBbe 6€3 jiekapcTB. ButamMuHbl 1 Bo3pacT yesioBeka. Pojab BUTaMHUHOB B )KU3HU YEJIOBEKa.
ABUTAaMHHO3 U €T0 MOCJIEACTBYUS.

Tema 5. Ucropusi xumuu (2 1)

AnxuMHUYECKHU epro B uctopun Xxumuu. JKu3Hp 1 HaydHas faestenbHocTh .M. MenneneeBa n M.B. JlomoHocoBa. Xumuueckast peBOJIIOIMS.
OCHOBHBIE HaIlpaBIIEHUS PA3BUTHSI COBPEMEHHOM XUMUHU.

Tembt uccnedosamenvckux pabom:

Kuznab u pestenpHocTh .M. Menneneena.

Kuzur u nesarensHocts M.B. JlJomoHOCOBA.

AJXUMUYECKUH MEPUOJ B UCTOPHUH XUMUH.

®opMbl N0IBEJeHUS HTOTOB Pean3alui NPOrpaMMbl
- WToroBbie BBICTAaBKH TBOPUYECKHUX PabOT;

[Toprdoano u npe3eHTau Ucciae10BaTeNbCKON AeATENbHOCTH,

VYyactue B KOHKypcax HCCieI0BaTeIbCKuX padoT;

[IpesenTanus UTOroB paboThl Ha 3aCeIaHUU IIKOJIBHOTO HAYYHOTO 00IIeCTBA.

Jl1st oGecnieuenust 6€30MacHOTO Tpy/la B KaOMHETe XUMHM UMEeTCS:
NPOTUBOMNOXKAPHBIN HHBEHTAPb

anTeyky ¢ HabOPOM MEUKAMEHTOB U NMEPEBSI30YHBIX CPEACTB;
MHCTPYKIHIO 110 TpaBuiiaM 0€30TacHOCTH Tpy/a sl 00ydaronuxcs



e OKYpHAJ PErUCTPAIM HHCTPYKTaXKa 10 MpaBuiIaM 0e301acHOCTH Tpyna

JInTepaTypa.

Te6uera E.A. Xumust ans manbiei / Xumus B mkosie Ne 5, 2008

WBuenko JI.A., Makapenst A.A. Baneonorus Ha ypokax Heopranndeckoit xumun. — Tromens, TOI'IPPO, 1998
Omnbrun O.M. Yyneca Ha BbIOOD, Wi XUMUYECKUE OTBITHI AJI1 HOBUYKOB. — M.:

YpoK OKOHYEH — 3aHATHS MPOJOJDKaAIOTCs: o pea. D. I'. 3motaukoBa. — M.: IlpocBemenue, 1992

Kunun JI.M. FOnbe1i xumuk. 130 onbiToB ¢ Bemecrsamu — M.: MITY, 2001

3nanuyk . A. Xumndecknit kpyxok. — M. Ilpocsemenne, 1984

HItpemmiep I'.U. «Xumus Ha nocyre». 3araaku, urpbl, pedycsl. Knura ms ygamumxcs. — Mocksa, «[Ipocsemenne», 1993.
DVD ¢bunbMbl «3aHUMAaTEIbHAS XUMUSI».
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