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TloscauTenpHas 3ammmMcKa

[TpakTrueckn Kakapldi peOEHOK C HMHTEPECOM BCTPEUYAETCS C HOBBIM TPEIMETOM — XUMHEH,
NpeIBKylIass 3HAKOMCTBO € Haykod dyyzaec. M 3TO OTHOIIEHHWE CTaHOBUTCS OCHOBOH Al MO3HAHUSA
OKpYXaroIlero Mupa.

C uenbto (OpMUPOBAHMIO HMHTEpECa K IpeAMETaM eCTECTBEHHOHAYYHOI'O LUKJA, PacCIIUpEHUs
Kpyro3opa ydaluxcs Ha 3aHSITHSIX BHEYPOUYHOM JESITEbHOCTH BBEAEH MOAylb «Uyneca Hayku Hu
npupos». OH OpUEeHTUpOBaH Ha ywamuxcs 1-4 kiacca, TO €CTh TaKOro BO3pacTa, KOrja MHTEpec K
OKpY’KalolIeMy MHPY OCOOCHHO BEJMK, a CIEIHaJIbHBIX 3HAHWH ele He XBaraeT. PeOCHOK ¢ poxIeHus
OKpY’KE€H pa3IMYHBbIMU BELIECTBAMU M JJOJDKEH YMETh 00pallaTbCs ¢ HUMU.

C yuyeToM NcuxoNorn4eckux 0coOeHHOCTEeH JeTel MilallIero MKOoJIbHOTO BO3pacTa Kype OCTpOeH
[0 IPUHIMIY: <51 U BelecTBa BOKPYT MEHS».

He yBnekasich BHICOKUMU TEOPUSIMU, AOCOJIIOTHBIMU MOHATUSAMU U MOJIENISIMHU, O€3 Ieperpy3ku, Kype
«Yyneca HayKu U NPUPOJIBD» MO3BOJISAET 3aHUMATEIbHO U HEHABS3UYMBO BHEAPUTh B CO3HAHME ydallluXcs
IPEJCTaBICHUS O BO3MOKHOCTSIX €CTECTBEHHON HAyKH, €€ IOCTYIIHOCTH U 3HAUUMOCTH JUIsl HUX.

B otiimume ot Apyrux monoOHBIX KypcoB, Kypc «Hymeca HayKu U IPUPOJIBD HE SBISIETCS CHCTEMHBIM,
B HEM HE CTaBUTCS 3a/1a4ya (OpMUPOBAHMS CUCTEMbl XUMHUECKUX MOHATHUH, 3HAHUN U yMEHUH, paHHEro
U3y4eHus ocHOB XxuMuH. [Ipennaraemplili Kypc OpUEHTHUPOBAH Ha 3HAKOMCTBO M OOBSICHEHHE XUMUYECKUX
SBJICHUH, 4aCTO BCTPEYAIOIIUXCS B OBITY, CBOWCTB BEILIECTB, KOTOPBIE CTOAT JA0Ma Ha MOJIKaX U B alTEUKe.
XUMHYECKUE TEPMUHBI U MIOHATHUS BBOASTCS 10 MEPE HEOOXOIMMOCTH OOBACHUTH TO WK UHOE siBiieHue. C
LENBI0 MOJJCpKaHUS HMHTEpeca K 3aHATUAM M 00ecledyeHus JOCTYMHOCTH M3Yy4aeMoro Marepuana
OCHOBHBIM METO0/10M 00yuY€HUsl BbIOpaH XUMUYECKHUI 3KCIIEPUMEHT (pa3IMyuHbIE €ro BUbI).

dopma NpoBeACHUS 3aHATUNA: UHTEIUIEKTYaIbHbINA IPAKTUKYM.

Pabouas nporpamma kypca «YUyneca Hayku U NPHUPOJBD» pa3paboTaHa Ha OCHOBE CIEAYIOIIHUX
HOPMAaTUBHBIX IOKYMEHTOB:

- O@epepanbublit 3akoH oT 29.12.2012 Ne 273-@3 (pen. ot 17.02.2023) «O6 obpazoBaHuu B
Poccuiickoit ®denepanum» (¢ U3M. U J01L., BCTYI. B cuity ¢ 28.02.2023);

- Pacnopspkenne npasutensctBa P@ ot 31.03.2022 Ne 678-p «O KOHLENUMHM pPa3BUTHSA
JOTIOTHUTETIFHOTO 0Opa3zoBanus aereit g0 2030 rogay;

- Ilpukaz Munnpocsemenus Poccum ot 31.05.2021 Ne 287 (pem. ot 08.11.2022) «OG06
YTBEPXKJICHUH (heZiepalibHOTO TOCYJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHIapTa OCHOBHOIO OOIIEro
00pa3oBaHuN»;

- Ilpukaz MunucrepctBa npocsemenus PO or 22 mapra 2021 r. Ne 115 «O06 yrBepxaeHuu
[Topsinka opraHu3allMd M OCYIIECTBICHUS  00pa3oBaTENbHOM  JEATENBHOCTH IO  OCHOBHBIM
0011e00pa3oBaTeabHbIM NPOrpaMMaM -00pa3oBaTENbHBIM IIPOrpaMMaM HadyajlbHOTO OOIEr0, OCHOBHOIO
00I11ero M cpeTHero oo1ero oopa3oBaHusm»;

- Ilpukaz Munnpocsemenuss Poccun ot 27.07.2022 Ne 629 «0O6 yrBepxaenuun I[lopsiaka
OpraHu3allil W OCYIIECTBJIECHUS  OOpa3oBaTelIbHON  JEATEIBHOCTH 1O  JIOTOJHUTEIbHBIM
00111600pa30BaTEIBLHBIM MTPOTPAMMaAM);

- CII 2.4.3648-20 «CaHuTapHO-311IEMHOJIOTHUECKUE TPEOOBAHHS K OPTaHU3AIMsIM BOCIIUTAHUS U
0o0y4yeHHs, OTAbIXa M 03J0POBJICHUS JIeTel U MonoJiexxu»- [loctaHoBiIeHHe [ TaBHOTO rocy1apCTBEHHOTO
canuTapHoro Bpada ot 28.09.2020 Ne28;

- CIT 1.2.3685-21 «'urnennueckre HOPMATHUBBI U TpeOOBaHUS K OOECHEeUeHHI0 O€30MacCHOCTH U
(wn) Oe3BpeTHOCTH JUIA  4enoBeka (akTopoB cpenbl obutanusin- [locraHoBnenue ['maBHOTO
roCyIapCTBEHHOIO caHUTapHOTro Bpaya oT 28.01.2021 Ne2;

- 3akon CepoBckoit obmactu ot 15.07.2013 1. Ne 78-O3 «O6 obpazoBanuu B CBepIIOBCKOM
obmacTuy;

- Meronnyeckue peKOMEHJAIMU N0 CO3JaHUI0 U (PYHKIMOHMPOBAHHUIO B 00111€00pa30BaTeIbHbIX
OpraHM3aIMsaX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH W MaiblX TOpoJax, LIEHTPOB 00pazoBaHUS
€CTECTBEHHOHAY4YHOW M TEXHOJIOTUYECKOM HAIPABICHHOCTEH, YTBEPXKACHHbIE MUHIPOCBEILIEHUEM
Poccun ot 30.11.2023r.NeTB-2356/02;

- [Ipuka3z MO u MIICO ot 11.09.20231 .Ne1028-J1 «O cozmanuu B CBepyioBckoit obmactu B 2024
rogy Ha 0a3e MyHHLIMIAIBHBIX 00IIE00pa30BATEIbHBIX OpPraHU3AIMH, PACIOJIO0KEHHBIX B CEIbCKON
MECTHOCTH M MaJbIX Topofax (HAaceleHHBIX ITYHKTaX, OTHOCALIMXCA K TOPOJICKOM MECTHOCTH, C
YHUCICHHOCTBIO HaceleHus: MeHee 50 ThIC. YeNoBEK), LIEHTPOB OOpa30BaHMs E€CTECTBEHHOHAYYHOU H
TEXHOJOTHYECKOM HampaBieHHOCTEN «Touka pocTay.



Henu uzywenus kypca « qv()eca HAYKUu u npupodbz»:

e Pa3BuTue MOTUBALIUM YYEHUS.

e Pacmmpenue Kpyro3opa mKOJIbHUKOB: UCTIOJIF30BAHUE METO/I0B ITO3HAHUS IIPHPO/Ibl — HAOIIOACHUE
(GU3NYECKUX U XMMUYECKUX SIBIICHUH, IPOCTEHIINN XUMUYECKUNA SKCTIEPUMEHT.

e (Co3gaHue Ha 3aHATUAX CUTYyallMi aKTUBHOI'O IIOUCKA, NMPEAOCTaBICHHE BO3MOXKHOCTH CIEJIaTh
COOCTBEHHOE «OTKPBITHE.

3adauu kypca
*  [1o3HAKOMHUTH C IPOCTHIMU IIPABHIIAMHU TEXHUKH 0€30MIaCHOCTH IIPH PabOTEe C BEIIECTBAMHU;
oOydeHne TOMy, KaK UCTIOIb30BaTh Ha MPAKTUKE XUMHUYECKYIO TTOCYAY U 000pyI0OBaHHE.

*  @opMHpOBaTh HABBIKK 0E30IMIaCHOTr0 OOpAIIEHUs C BEIIECTBAMHU, UCTIOIb3yEMBbIMU B OBITY.

*  BBINONHATE MPOCTEHUIITNE XUMHUECKUE OITBITHL

*  OBnasieTh AJIEMEHTAPHBIMH HABBIKAMH HCCIIEIOBATEIILCKON ACATEIILHOCTH

Pa3BuBaTh HAOMIOAATETLHOCTh, YMEHUE PACCYXKIATh, aHATU3UPOBATh, JIOKA3bIBATh, PEIIAThH
y4eOHYI0 3a/1a4y.

MecTo Kypca B y4eOHOM ILIaHe

[Iporpamma kypca " Uyzaeca Hayku u mpupoabl " paccuutana Ha 34 yaca (1 pa3 B Henemo, 1 rog
0o0ydYeHUs1) W TpeJHa3HAYCHA B KAueCTBE Kypca BHEYPOYHOH NEATEIBHOCTH OOIICHHTEIUICKTYAIBHOTO
HampaBleHus s yyamuxcs 1-4 kinaccos.

3anarus npoBoaarcs 1o 30 MUHYT.

Bo3spacrt yuamuxcs: 7-11 ner.

Cpoxu peanuzanuu nporpaMmsl: 1 ros.

O0masi xapaKkTepHCTHKA Kypca

OcHoBornoararoImyuMy NPUHIUMIIAMH IOCTPOeHUs Kypcea «Hyneca Hayku U IPUPOABI» EBIISIFOTCS:

e Ilpunyun nayunocmu, B OCHOBE KOTOPOTO MJIAJIIME IIKOJIBHUKU 3HAKOMATCA C Pa3IMYHBIMU
BEIIECTBAMM W MX CBOWCTBaMH, NMPUOOPETAIOT IMEpPBOHAYAJIbHBIE HABBIKW MPOBEACHHS XMUMHUYECKOTO
IKCIIEPUMEHTA.

o [Ilpunyun Oocmynnocmu, KOTOPBI ONpENENAET COJEpKaHUE Kypca B COOTBETCTBHHM C
BO3PACTHBIMU OCOOEHHOCTSIMM MJIQ/IIIUX IIKOJIBHUKOB.

o Ilpunyun cucmemmnocmu, ONPENEIAIOININN B3aUMOCBSA3b M LIEIOCTHOCTh COJEpX aHus, GopM U

MPUHILIMIIOB IPEIaraeMoro Kypca.

Copnepxanue nporpammsl Kypca «Hyzneca HayKu NpUPOAb» NMPEAOCTABISIET IUPOKUE BO3MOKHOCTH
JUISL OCYILIECTBJICHUSI AU(PPEpEeHIMPOBAHHOTO MOAX0Ja K YYalIUMCsl IpU MX OOY4eHHUH, Ui Pa3BUTUSA
TBOPYECKUX M MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH, HAaOII01aTeIbHOCTH, SMOIIMOHAIBHOCTH U JIOTHYECKOT0
MBILUIEHUSI.

HoBu3zHa nporpammsl B TOM, YTO C LI€1bI0 TOBBIIIEHUS 3 (HEKTUBHOCTH 00pa30BaTEIHLHOTO Mpoliecca
HCIIOJIb3YIOTCSL COBPEMEHHBIE II€/1arOTHYeCKHe TEXHOJOTMH: METOJl MPOEKTOB, HCCIEI0BATEIbCKHE
METO/1bI, HUH(OPMAIIMOHHBIE TEXHOJIOTUU 00Y4EHUSI.

OcHoBHOI (QopMOI pabOThI ABISAIOTCS BHEYPOUHBIE 3aHSATHUS, IPOBOAUMBIE B KaOMHETE XUMUU U
UH(pOpMaTHKE.

Ilepen y4eOHBIMM M NPAKTUYECKUMHU 3aHATHUAMU TPOBOJUTCS HHCTPYKTAXK C YYAIIUMUCS IIO
COOJIIOJICHUIO TEXHUKH O€30MacHOCTH MpU MPOBEACHUU HKCIEPUMEHTA, MOXKApHOH Oe30MacHOCTH,
IIPOU3BOJCTBEHHON CaHUTApHUH U INYHOW TUTHEHBI.

B ocHOBe Kypca JI€KUT CUCTEMHO-AEATENBHOCTHBIN TOIX0/1, KOTOPBIN IIPEIIIOIIAracT:

e BOCIMTAHUE WU PA3BUTUE KAYECTB JIMYHOCTH, OTBEYAIOUIMX TPeOOBAaHUAM HH(POPMALIMOHHOTO
o01ecTBa;

e  OPHUEHTALMIO HA Pe3yJbTaThl 00pa30BaHUA KaK CUCTEMOOOPA3yIOLIMIA KOMIIOHEHT Kypca, IJIe pa3BUTHE
JUYHOCTH OOYyYaroIIerocsi Ha OCHOBE YCBOCHHUS YHUBEPCAJbHBIX YYEOHBIX JCWCTBUM, MO3HAHHS H
OCBOCHMS MUPA COCTABIISAET LIE€b U PE3YJIbTAT 00pa30BaAHNUS;

*  ydYeT MHAMBUIYAIbHBIX BO3PACTHBIX M MHTEIUICKTYaIbHBIX 0COOEHHOCTEH 00yUaromumxcs;

e paszHOOOpasWe BHUJOB JEATCIBHOCTH W YyY€T HWHIWBUAYAIbHBIX OCOOEHHOCTEH  KaKIOTO
oOyyJaromerocs, 00ECIEYMBAIOIMUX POCT TBOPYECKOTO IOTEHIIMAA, TO3HABATEIbHBIX MOTHBOB,



oOoraienue popM B3aMMOACHCTBHS CO CBEPCTHUKAMU M B3POCIBIMH B [TO3HABATEIBHOM JIESTEIBHOCTH.

B nmpouecce mnpoxoxaeHuss Kypca (OPMHUPYIOTCS YMEHHMS M HAaBBIKM HKCIEPUMEHTAIBHOM
JeATEIbHOCTH; YMEHHs aHAJIU3UpOBaTh M (POpMYIHMpOBaTh BBIBOABI, BBIIBUTaTh THIIOTE3Y; HABBIKH
OBJIQJICHUSI METOJAMKON cOopa M opopMIIEHUS] HAWJEHHOTO MaTepuaia; HAaBBIKM OBJIAJCHUS HAyYHBIMHU
TEpPMHHaMH B 00JIaCTH XMMHH; HABBIKU OBJIAJICHUS TEOPETUYCCKUMH 3HAHHUSMH 10 TEME CBOCH; YMEHUS
oopMIIATh OKIIAJ, UCCIEI0BATENbCKYIO padoTy.

[To oxoH4YaHWM Kypca MPOBOJHUTCS IMyOJMYHAsl 3aIIUTa IPOEKTa HCCIIEAOBATENbCKOW paboThl —
ONBIT HAYYHOTO Y4eOHOTO HCCIIEAOBAHHS IO TNPEIMETHOM TEMAaTHKE, BBICTYIUICHHE, JAEMOHCTPALUs
YPOBHSI TICUXOJIOTHYECKOH TOTOBHOCTH YYaIIUXCS K MPEICTABICHUIO Pe3yabTaToB padboTel. Heobxoanmo
BBIJICTIUTE MPAKMUYECKYI0 HANPAGIEHHOCHMb KyPCa: KaKIO0€ 3aHATHE CBA3aHO C OBJIQJIEHHEM KaKOIro-
A100 MPAaKTUYECKOTO HaBbIKa M MPHOOpPETEHHEM HOBBIX IOJIE3HBIX B JKU3HU CBEJCHUH O BemiecTBax. B
TOM OTHOILICHWM NPOBEICHUE TaKUX 3aHATHHA OyJdeT 4YacTbio o00medl paboThl MIKOJBI IO
npodeccHoHaIbHOM OPHEHTALUY YJAIIIXCSl.

Kazanoce Ob1, U1 ipoBeAeHUs 3aHATHIA Kypca «Uyzneca HayKu M MPHPOIBD HEoOXxoauma Ooraras
MarepuaibHas 0a3a XMMUYECKOTro KabuHeTa mKojbl. Ho M3y4aTs Ha ero 3aHATHSX MTpe/IaracTcs BEIecTBa,
KOTOpbIE MMEIOTCSl Y Hac Ha KyXHE W B BaHHOH KOMHATe, Ha CaJIOBOM YyYacTKe, B NPOJYKTOBOM H
XO34HCTBEHHOM Mara3uHax, B anteke. [103ToMy cephe3HBIX MpoOiieM ¢ MpUOOpeTeHHEM OOJIBIIMHCTBA
«PEaKTHBOB)» HE BO3HUKHET.

MeTo1bl U IPUEMBI, UCII0JIb3YEMBbIE ITPU U3YYEHUHU Kypca
- XMUMHWYECKUM SKCIIEPUMEHT, HAUMHAKOLIUHCS CO 3HAKOMCTBA C MPENapaTUBHON XUMHUEH;
- TIPUKJIAJHBIC 3aHATHS, TO3BOJISIOIINE B3IJISIHYTh HAa OKPYKAIOIIMN MUP TJIa3aMU XUMUKa;
- PacKpbITHE MECTAa XMMHHM KaK MHTETPUPYIOIIEH HAYKH 4Yepe3 YCHIICHHE MEXIPEAMETHBIX CBSI3EU C
OPYTUMU IIPEIMETAMU;
- 3aHUMATEJIbHOCTD;
- pacKpbITHE 3HAYCHHSI XUMUU B OBITY.

TexHoI0rnu, NCoJIb3yeMble IPHU NPOBEJCHUY 3aHATHA:
- ypoBHeBas 1uddepeHuanys;
- mpoOieMHO€e 00yUeHUE;
- TIOMCKOBAs ACATEILHOCTD;
- THPOPMAIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHUH;
- 3710pOBbecOeperaroye TEXHOJIOTHH.

DopMBI IPOBEACHUS 3aHSITHH:
- IPaKTHKYM,
- 3aIlIMTa POEKTA,
- IPOCMOTP y4€OHBIX (PUIBMOB 110 XUMHH,
- Oecesa, Mpe3eHTalIUA.

3aHATUS HOCAT MPAKTHUYECKUH XapaKTep M NMPOBOJATCS C HUCIOJIb30BaHMEM CPEACTB OOyUeHUS U
BOCIHUTAHUS LEHTpa 00pa3oBaHUs €CTECTBEHHO-HAYYHON M TEXHOJOTMYecKoW HampasiieHHocTed "Touka
pocra".

1. Conep:xaHue Kypca BHEYPOUHOI /1eSITeJIbHOCTH.

Paznen Ne 1. besonacHasi xumusi (114acoB)

Beenenne (1 yac)
BBeneHue B HayKy XHUMHUSI.
Xumus — Hayka o BelecTBax. BeliecTBa BOKpyT Hac.
Kparkue cBeieHUS U3 HCTOPUH Pa3BUTHSI XUMHUYECKOM HAYKH OT OTAEIbHBIX 3HAHHH 10
I[eJICHANPABICHHOTO U3YUEHHSI BEIIECTB U MPOLIECCOB.

Tema Ne 1. Xumuueckasi 1adoparopus (2 yaca)
[TpaBuia moBeeHUs U MpaBHUiIa TEXHUKU OC30IAaCHOCTH.
Xumudeckas jabopatopus. XUMHYECKas TIOCyAa: CTEKIsHHas, ¢apdopoBas, IIacTMaccoBas,
MeTaJuInyeckas. XuMHuueckoe obopynoBanue. JlabopaTopHblii IITaTUB. YCTPOHCTBO JaOOPAaTOPHOTO
HmITaTHBa W MpaBmia padoTel ¢ HUM. HarpeBarenbHble puOOpel W HarpeBaHue. CruproBka. CTpoeHHe



CIHMPTOBKH U MpaBuiia pabotel ¢ Heil. ['openune cBeun. CTpoeHue mIaMeHH.
OOpareHre ¢ KUCIOTaMH, IIEIOYaMH, SIIOBUTHIMH BeIIeCTBaMH. Mepsl MepBOW MOMOLIH MpU
XUMHUYECKHUX 0’KOraX U OTPABJICHUAX.

[IpakTryeckue Da6OTBIZ

e [IpaBuna Th npu pabore B kabuHeTe XUMUH. 3HAKOMCTBO C XUMHUECKON TAO0paTOPHEH.
3HAKOMCTBO C XMMUYECKOM MOCYAOM.

e [IpaBuia nepeMenIMBaHus BEUIECTB B Pa3IMYHBIX BHIAX MOCYABIL. Y CTPOHCTBO 1a00paToOpHOTo
mTaTuBa. ['opeHue cBeyu, CTpOCHUE TUIAMEHH.

Tema Ne 2. Xumust u miianera 3emuis (8 yacoB)

CocraB atmocdepsl. Kuciopo kak BakHeWmui koMnoHeHT atMocdepsl. KpaTkas ncropus
OTKpBITHS Kucaopoaa. [lonyuenue kuciopoja u3 nepMaHraHaTa Kajusl.

Yriekucslii ra3 v €ro 3Ha4YeHUe JJIs1 ’KUBOW IPUPOJIBI U YeJIOBEKA. KpyroBopoT yrileKucioro rasa B
npupoe. 3arpsasHeHue armocdepsl. Bpen TabakokypeHus.

Boga. CBoricTBa BoAbI. Y IUBUTEILHOE BEIIECTBO - BOA.

UYuctele BeniectBa 1 cMmec. CriocoObl pa3ieIeHHs CMECEH.

Kpucramsr.

PactBOpBI HachIIICHHBIE U HEHACHIIICHHBIE.

PacTBOpBI C KHCIIOTHBIMU U OCHOBHBIMH CBOMCTBAMH.

[TonsiTre 06 MHAMKATOpax. 3HAKOMCTBO C MHANKATOpaMu. PacTeHHs — MHIUKATOPHI.

[Ipupoansie pecypcsl U X XuMudeckas nepepadortka. [Ipeacrapnenue o pyaax.

buocgepa. PacturenbHblil M dKUBOTHBIN MUP Ha 3€MIIE.

XUMHA U OKpY’Karolliasi cpefia. XMMUYECKOE 3arpsiI3HEHUE OKPYKAIOILIEH CpPeIbl.

[pakTrueckre padoThI:

e PacTBOpeHue B Bojie caxapa, colid. 3aBapuBaHue yas, kode. [IpurorosieHre HacToeB, OTBAPOB.

e Meroabl pasneneHusl cMeceil: GUIbTpOBaHKE, BHIMApUBAHUE; pa3jelieHHe cMeceil Mpu MOMOIIU
JENUTEIHLHOW BOPOHKH; pa3/ieJieHHe TBEPJOW CMECH IMecKa M KEeNE3HbIX OMWIOK MPU MOMOIIH
Mar"sura.

¢ [IpuroroBneHre HACKIIICHHOTO PACTBOPA COJIM. BhIpamuBaHue KpUCTAILIOB.

e licnpiTaHMe WHIWKATOpaMU pPACTBOPOB COJbI, MbLIA, JUMOHHON KHUCIOTHL. VcmbiTanue
WHIUKATOPHBIX CBOWCTB COKOB, OTBApOB, BAPEHBS.

e 3HAKOMCTBO C Py/JIaMH.

Pa3nen Ne 2. Be3necymast xumus (23 yaca)
Tema 3. Xumus B 0bITy (13 yacoB)

Kyxnsa. IloBapenHnas coib u e€ cBoiicTBa. [IpuMeHeHune xaopuaa HaTpus B XO3sHCTBEHHON
JeSTENIbHOCTH uenoBeka. Korna conp — sn.

Caxap u ero cBoricTBa. [lone3nbie u BpemHbie 4epThl caxapa. HeoObsraHOE MpUMEHeHne caxapa.

Pacturenbublie u npyrue macna. [louemy pacTuTenbHOE MACIIO MOJIE3HEE KUBOTHBIX KHUPOB. UTO
TaKO€ «aHTHOKCUJAHTHI».

Copa nuieBas Win ABYYTIIEKUCBIA HATPUH U ero cBoicTBa. OnacHbIi OpaT MHUILEBOM COABI — coaa
KaJblMHUpOBaHHAas. UeM nose3Ha nuuieBasi coja U MOXKET JIM OHa ObITh ONaCHOM.

CronoBblil yKCYC M yKcycHas acceHIMst. CBOMCTBAa YKCYCHOW KUCIOTHI U e¢ (pu3nonorunyeckoe
BO3JICHCTBHE.

Anmeuka. Anteunslii Hoa U ero cBoicTa. [louemy o1 Hao AepKaTh B IMJIOTHO 3aKyIOPEHHOMN
CKJISTHKE.

«3eneHKa I PacTBOP OpPUIUIMAHTOBOTO 3eJIEHOT0. HeoObIuHbIE CBOMCTBA OOBIYHOM 3€JICHKY.

ACNHpYH NN alleTWICATTMINAIOBAs KUCIIOTa U €r0 CBOMCTBA.

Ilepexucs Bonopoaa u ruponeput. CBoiCTBa NEPEKUCH BOJOPOA.

[TepmaHTaHaT Kauus, MApraHIIOBOKUCIIBIN Kallui, OH e — «MapraHiioBka». HeoObpIdHbIe CBOMCTBA
MapranioBku. Kakyio omacHOCTh MOXKET MPE/ICTABIATh MAPTaHIIOBKA.

Hy>xHa i B moManHeit antedke OOpHasi KHCIIOTA.

Crappble 1eKapCcTBa, KaK ¢ HUMH OCTYNUTh. Yero He XBaTaeT B Balllel anTeykKe.

Bannaa komnama unu ymwréanvrux. Mpuio nnu mbiia? OTianyue X03sMCTBEHHOTO MbLIa OT
TyasieTHoro. Illenounon xapakrep X03s1MCTBEHHOTO MbLIa. YTO TaKOE «OKUIKOE MBLIOY.



CrupanbpHble OPOLIKU U Ipyrue Moroliue cpeacTsa. Kakue nopouku cambie onacHele. Hamo mu
ornacaThCs KUAKUX MOIOIIMX cpeAcTB. KanblmHUpoBaHHAs CO/A.
CoJb 11 BaHHBI U OIBITEI C HEH.

Tyanemmuwtii cmonuk. JIoCbOHBI, AyXH, KpEMBI U TIpoyas napdromepus. MoryT Ju IpeACTaBIsTh
ONACHOCTh KOCMETHYECKHUE Mpenaparbl. MOXKHO JIM CaMOMY M3TOTOBUTH NTUTATENIbHBIN KpeM. Yero
JIOJDKHA OTAcaThCsl MaMa, IPUMEHSISI MM TaTeIbHBIN KPeM U JPYyTryio nap(romepuro.

Ilanun «éapoauoky. Kakux TOIbKO XMMUKATOB 3/IeCh HET — U Bce onacHble! [lasmbHas kucnora —
3TO Ha CAMOM JieJie KUuciaoTa?

Cymnepkiien U Ipyrue cTpouTeNbHble MaTepuanbl. KTo Takue «TOKCUKOMaHbD» i Ha YTO OHU ce0st
oOpeKaror.

Caooewiit yuacmok. MeHbli U Ipyrue Kynopocbl. MO>KHO JIM XpaHUTh MEIHBIN KylIOpocC B
AITIOMHUHHMEBOM MOCYIE.

S mOXUMUKATEHL.

MuHnepaiibHble yA00peHHsl. 3HaueHUE Pa3TUYHbIX MUHEPAIbHBIX YA00peHuil. UeM onacHbI HUTPATHI.
Kak pacrioznats MUHEpasIbHbBIE ya00peHus. Kak 101ro XpanaT MUHEpaIbHbIE YI00pEHHS.

IIpakTrueckue Da6OTLIZ
e  OTMBITHI C COIBIO JJ151 BaHHBI.

Tema 4. Xumusi 3a npeaesavu gjoma (10 yacos)

Xo3aiicmeennolit mazazun. XO3SUCTBEHHBI MarasuH Kaxaomy HeoOxomum! CuHTETHYECKHE

Mmoromuecpenctsa Pactsop ammuaka. Creknoouncturenu. Kpacku.
Ilpodykmoewtit mazazun. Caxap, coib, Kpaxmall, co/a, YKCYC, CIMYKU. 3HAKOMbIE HE3HAKOMIIBI.
MoryT 1 peACTaBISTH ONACHOCTh BEHIECTBA U3 XO35HCTBEHHOT'O M TIPOTYKTOBOTO Mara3uHoB.

Anmeka. Anteka — pail ana xumuka. Kaxmnoe snekapcTBo — XuMuueckuil peaktuB. Haunnaem c
IIEPEKUCH BOAOPOAA. ANITEUHBIM MO, YEM OH OTIMYAETCS OT UCTUHHOrO Hoxa. CanuuuiioBas KUCIOTa. A
elle, KaKue KHUCJIOThl €CTh B anTeKe. JTa BKYCHas U IOJIE3Hasl TJIIOKO3a. XMMHUYECKHE CBOWCTBA U
IPUMEHEHNE INIOKO3bl. CIUPT M CIHUPTOBBIE HACTOWKU. AKTUBHPOBAHHBIN Yrojb U JPYrHMe CTapble

3HaKoMbIe. KTO roToBUT 1 nponaéT HaM JICKapCTBa.

[pakTuueckue paboThI:
e OmnbIThl ¢ KpaxmanoM. Ero oOHapykeHHe B IPOLyKTaxX MUTAHUS U JIUCThSIX PACTCHUH.
- AKTUBHBIE U TACCUBHbIE XUMUYECKUE UTPBI.




2. JInuHOCTHBIE, MeTanpeAMeTHbIE H MPeIMeTHBIE Pe3yJILTAThI 0CBOEHHS Kypca

ChopmynrpoBaHHbIE LIETU PEATU3YIOTCA Yepe3 TOCTHKEHUE 00pa30BaTENIbHBIX PE3ylbTaTOB. DTH
pe3yNnbTaThl CTPYKTYPUPOBAaHbI MO KIIOUEBBIM 3ajadaM oOmero o0pa3oBaHUA, OTPAKAIOLIUM
WHMBUIyalIbHBIC, OOMIECTBEHHBIC U TOCYIapPCTBEHHBIE MOTPEOHOCTH, U BKIIOYAIOT B ce0sl IPEIMETHBIC,
MeTanpeIMETHbIE U JHUYHOCTHBIE Pe3yiabTaThl. OCOOEHHOCTh XMMHUHU 3aKIIFOYAETCSl B TOM, YTO MHOTHE
MPEeIMETHBIC 3HAHUS U CIIOCOOBI NEATEIIbHOCTH UMEIOT 3HAYMMOCTD JUIsl APYTUX MPEIMETHBIX o0iacTel u
bopMUpPYIOTCS TPU UX U3YUCHUU.

JIMYHOCTHBLIE PE3YJIbTATBI

Y obyuaromerocs 0yayT cpopMupoOBaHbI Oo0yuarommiicst
MOJIYYMT BO3MOKHOCTb /1151
¢dopmupoBanus
BHyTpeHHSIS TO3UITHSI TKOJTBLHUKA

¢ (opMupoBaHHE OTBETCTBEHHOT'O OTHOLICHHUS K YUCHHUIO, BHYymMpeHHell nosuyuu
TOTOBHOCTH U CIIOCOOHOCTH O0YYarOIIUXCsI K CAMOPa3BUTHIO U WKOIbHUKA Ha yposHe
camMo00pa30BaHUIO HA OCHOBE MOTHBALIMY K OOYUCHUIO ¥ TIO3HAHUIO; | MOJONCUMENLHO20 OMHOULEHUS

¢ (opmupoBanue L[EIOCTHOTO MHPOBO33PECHUSI, | K wiKore, NOHUMAHUSL
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U Heobxooumocmu yuenus,
00I1IeCTBEHHOM PAKTHKH; BbIPAIICEHHO20 8 NPeoOIA0AHUU

® pa3BUTHE OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOILICHHS K VUeOHO-NO3HABAMENbHBIX
COOCTBEHHBIM MOCTYITKAM; MOMUBO8 U  NpeonoumeHull

e (opMupoBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B COYUALHO20 CNOCODA OYeHKU
npoiiecce 00pa3oBaTeIbHOM, YUeOHO-HCCIIEeI0BATEIbCKOH, 3HAHULL
TBOPYECKOH U IPYTUX BHUIIOB ACATEIHHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBatenbHbIC YVHUBEPCAIbLHbBIC ICHCTBUSA

OOyyarommiics HAy4YHTCH OO0yyarommiicst MOJYYHT BO3MOKHOCTD
HAYYMThCHA
YMeHue aHannu3upoBaTh OOBEKTHI C LIENbIO BBIAEICHUS TPU3HAKOB
aHAJIM3UPOBATh 00BEKTHI C  BBIICICHUEM

CYIICCTBCHHBIX U HCCYINICCTBCHHBIX ITPHU3HAKOB

YMmenue BBI6paTB OCHOBAHUEC JIs1 CDABHCHU A 00BEKTOB

CPaBHHUBACT I10 3a/laHHBIM KPUTEPUSM JIBA TPU 0CYWecmensimy CpagHeHue, CamoCmosamenbHo
00BeKTa 8b10UPAsi OCHOBAHUS U KpUMepuu

YMeHue BbIOpaTh OCHOBAaHUE IS KJIacCU(UKAIIMN OOBEKTOB
OPOBOANUT  KJIACCU(UKALMIO 1O  3aJaHHBIM | OCYWecmensms Kaaccugurayuro
KPHUTEPHUSIM CamMocmosmenbHo 8blOUPAs Kpumepuu

YMeHue 10Ka3aTh CBOIO TOUKY 3pEHUS

CTPOUTH PacCyXkJI€HUS B OpPME CBA3H MPOCTHIX cmpoumb Jl02udecKue paccyscoenus,
CyX/ieHuil 06 00BbeKTe, CBOWCTBAX, CBA3AX gKIIOHAOUUe ycmawnoenexue NPUYUHHO-

ClIe0CMBEHHbIX c8A3ell

YMeHue onpenensaTh MoCcaeI0BaTeIbHOCTh COOBITHI

YCTaHaBJIMBATh IMMOCJICA0OBATCIILHOCTD COOBITUH YCTaHaBJIMBATD IMOCJICAOBATCIILHOCTD CO6BITHﬁ,
BBIABJIATH HEAOCTAIOIINE DJICMEHTHI

YMeHue OIIPCACIIATH TOCICAOBATCIILHOCTD JIeNCTBUN

OTIPEIETISATh MOCIEA0BATEIIBHOCTD BHITIOTHEHHSI onpeoensims Noc1e008amMeNbHOCHb 8bINOTHEHUS.
JIEHCTBUI, COCTABIIATH NIPOCTEUIYIO HHCTPYKIHUIO Oelicmsuti, cocmaesnams UHCMPYKYUIO
U3 IBYX-TpPEeX IIaroB (aneopumm) K 6bINOIHEHHOMY OUCEUIO

YMmeHnue noHumMarh HHGOPMaLIKIO, IPEACTABICHHYIO B HEIBHOM BUJIE

NOHUMATh WHQPOPMAIMIO, TPEACTABICHHYIO B | NHOHUMAMb UHGOPMAYUIO, NPEOCMABIEHHYIO 8
HESIBHOM BHJI€ (BBIICISACT OOIIU TPU3HAK TPYIIIIBI | HEA6HOM 6UOe€ (8bloesem oouuil NPU3HAK 2pynnbl
9eMEHMO8, XapaKkmepuszyem seieHue no e2o

SIIEMEHTOB, XapaKTePU3yeT SBJICHHE IO €r0 | ONUCAHUIO) U CAMOCMOSMENbHO NPeOCmasisimb
OIHCAHMIO). uHgopmayuio 8 Hes18HOM 8uoe.

PervasituBHble VHUBeEPCAIbHbIE /I CTBUS



OO0yuarommiicsst HAyYUTCHA OO0yuaommiicsi HOJTy4YUT BO3MOKHOCTD

HAYUYHMThCS
YMeHune npruHUMAaTh U COXPaHTh y4eOHYIO LIeb U 3aa4u
MPUHUMATh U COXPAHATH yueOHBIE LIETH U 3a/1a41 8 compyOHuyecmeae ¢ yuumenem Cmasums HOGble

yuebHble 3a0a4u

VYmenue KOHTPOJIMPOBATh CBOU ,HGfICTBI/IH

OCYIICCTBJIATHL KOHTPOJIb ITPHW HAJIWYUHU 3TAJIOHA ocywecmeisimo KOHmMpOJlb HA ypoeHe
npou360j1bH020 6HUMAHUA

YMeHus Ii1aHupOBaTh CBOU JACHCTBUSA

MJIAHUPOBATh U BBITTOIHATH CBOU JNEUCTBUS B | NIAHUPOBAMb U BbLINOJHAMb C8OU OEUCMBUsL 8
COOTBETCTBUU C IIOCTABICHHOM  3agadyedl W | coomeemcmeuu ¢ HNOCMAGIEHHOU 3a0aqell U
YCIIOBHSIMU €€ peau3aiiu VCA0BUAMU ee peanu3ayuu 8 HO8OM Y4eOHOM
mamepuane
YMeHHs OlleHUBATh CBOU IE€HCTBUS
OIICHUBATD MPABWIBHOCTD BBIMOJIHEHUS IEHCTBUS CaAMOCIMOSMENbHO a0eKeammo OYeHUBambv
Ha YPOBHE PETPOCIIEKTUBHOM OIEHKU NpasUIbHOCHb BbINOJIHEHUsS. OCUCTNEUSL U GHOCUMb

HeobxoouMble KOppEeKmuebl 6 UCNOJIHEHUE KAK No
.Xan €co peatuzayuu, maxk u 6 KOHye oeticmeus

KovMMyHHUKATHBHBIC YHUBEDCATBHbBIC ICHCTBHSA

OO0y4arommiicss HAyYUuTCs OO0y4arommiicst NOJIy4UT BO3MOKHOCTh
HAYYHUThCHA
YMeHnue 0ObSICHUTH CBOM BHIOOD
CTPOWTH MOHSTHBIC JUIS MApTHEPA BBICKA3bIBAHUS | CIMPOUMb NOHAMHbLE oAl napmuepa
1pu 00BSCHEHUH CBOETO BHIOOpA 8bICKA3bIBAHUS NPU 00BACHEHUU C80€20 8blOOPA U

omeeuamsb Ha noCmaesjleHHble 60NpPoCcsl

‘YMeHue 3a1aBath BOIIPOCHI

(bopMyIHUpPOBATH BOIIPOCHI Gopmynupoeams 6onpocwl, Heobxooumvie O
opeanuzayuu cOOCMBEHHOU  0essmenrbHOCIU U

compyOHu4ecmea ¢ napmHepom

IIpeameTHble pe3yibTaThI

IIpeameTHBIMM pe3ybTaTaMU OCBOCHHUS ITpOrpaMMsbl «Hyeca HayKu U IPUPOABI» SBIISIOTCS

CIEAYIOLINE 3HAHUSA U YMECHUS:

- 3HaHUE PaBUJI TEXHUKH 0€30MaCHOCTH MPH paboTe C XUMUYECKUMH BEIIECTBAMU;

- 3HaHUE XUMHUYECKOM MOCY bl ¥ IMTPOCTEHIIEr0 XUMHUUECKOT0 000pYyI0BaHHUS;

- 3HaHME CBOWCTB BEILECTB, UCIOJIb3YEMBIX B OBITY, MEIUILIMHE, CTPOUTENHLCTBE U T.JA., OOpalaThes ¢
JAHHBIMHU BellecTBaMH, cooutoas npasuia Th;

- YMEHHE UCIO0JIb30BaTh TEPMHUHBI «TEJI0», «BEIIECTBOY, «IIPOCTOE BELIECTBO», KCMECU», «XUMHYECKHE
AJIEMEHTBIY, «XUMUYECKHE SBICHUNY, «(DU3HUECKHUE SIBICHUS», «MHIUKATOPBD;

- YMEHUS ¥ HaBBIKU MPOBEACHUSI POCTENIIETO XUMUYECKOTO 3KCIIEPUMEHTA;

- YMEHHS U HaBBIKH paOOTHI ¢ MPOCTEUIITMM XUMHUUECKUM 000PYA0BaHUEM;

- YMEHHE POBOJUTH HAOIIOCHNE 32 XUMUYECKUM SBJICHHEM.



3. TemaTnyeckoe MJIAHUPOBAHUE

Tema 3ausiTust KoanyecTBo 4acoB

oOree Teopus NpaKTHKa

Bbe3onacunasi xumusi (11 gyacoB)

Beenenne (1 gac)

BBeneHne B HayKy XUMUS . XUMHUS — HAyKa O
BeniecTBax. BemecTBa BOKpyr Hac. 1 1

Tema Nel. Xumuueckasi 1adopatopus (2 yaca)

[IpaBuna moBeieHNS U TPABUIIA TEXHHUKH. 1 1
0€30IaCHOCTH B XUMHUECKOI 1a00paTopuu.
CrexasinHas pappopoBas, niiacTrMaccoBasi,
MeTa/UTHYecKasi XUMUYecKasi mocyaa. XuMnyeckoe
o0opynoBanme. JlabopaTopHbIil IITATHB.

HarpeBaTte/ibHble IPHOOPHI U HATPEBaHHeE. 1 1
Ctpoenne miamenu. Oépaiienne ¢ KHCJI0TAMM,
IeJI0YAMH, SIOBUTHIMH BelIeCTBAMH.

Mepbl TIepBOii TOMOIIM IPH XMMHUYECKHX 05KOTaX 1
OTpaBJIEHUAX

Tema No2. Xumus u niianera 3emis (8 yacon)

Cocrasn atMocgepsl. Kucaopon Kkak | 1 1
BasKHeH LI KOMIIOHEHT aTtMoc(epsl.
Yriekuciblii ra3 M ero 3HaYeHue sl JKUBOM
NpUPoOaBI U YejioBeka. Bpen TabakokypeHus.

Bopa. CBoiicTBa Boabl. HacTou, oTBapsi. 1 1
VY nuBHUTEILHOE BEIIECTBO BOJA.

Yucrele BerecTBa 1 cmecu. CriocoObl 1 1
pa3aeneHus cMecen

PacTBopbI HACBINIEHHbIE HHEHACHILICHHbIE. 1 1
Kpucranisl.

PacTBOpBbI ¢ KHCJIOTHBIMHY HOCHOBHBIMH 1 1
cpoiictBamu. Uuaukaropsl. Pacrenus —

HHAMKATOPBI.

IIpupoaHble pecypcsl U UX

XUMHYECKasnepepadboTKa. 1 1
IIpencrasnenue o pynax.

buocdepa. PacTuTenbHbli 1 dKUBOTHBIN MUD Ha 1 1

3eMIIE.

XuMus 1 OKpyKaromias cpefa. XuMU4ecKoe 1 1

3arpsI3HCHUE OKPYKAIOIIEH CPeIbl.

Besnecymast xumus (23 yaca)

Tema 1. Xumusn B obiTy (13 yacoB)

Kyxns

AnrTeyka

JlomarnHssi anredka

Bannas komHaTa nin YMBIBAJIbHUK

TyaneTHbIil CTOTUK

NI

[Manua «Oapmavok»




CajioBbIii y4acToOK 1 1
Tema 2. Xumusi 3a npenesamu goma (10 yacos)
XO35MCTBEHHbI  Mara3uH 1 1
[TpoayKkTOBBIE  Mara3suH 3 1 2
AnTeka 3 3
Pabota Hay1 UTOTOBBIM 3aHATHEM (ITPOEKTOM) 1 1
Pabota Hayt OTYETHBIM BBICTYIUIEHUEM 1 1
ITonsenenue UToros 1 1
34 24 10

Hlpugpmom evioenenwvl 3anamus, npoeooumste ¢ 0oopyoosanuem yeumpa « Touka pocmay.



Y4eOHO-MeTOAMYECKOE U MATEPHAIbHO-TEXHUYECKO0e o0ecreyeHmne

[IporpamMma peanu3syercs B ClieIUATH3UPOBAHHON €CTECTBEHHO-HAYYHOU JIabopaTopuu bronorus/Xumusi, ¢
npuMEeHEeHHeM o0opynoBaHus IeHTpa «Touka poctay.

TexHuyeckue cpeacTsa 00yueHus
¢ IIEPCOHAIBHBINA KOMIIBIOTED;
* VMHTCpaKTUBHAs JIOCKa,
® MYJIBTUMEIUNHBIA IIPOEKTOP;
¢ KOJIOHKU;
e IIPUHTED;

Harasanbie mocodusi no Kypey

* pa3laTOYHBIA MaTepua sl OCBOCHUS pa3lIejoB Kypca;
¢ JIUCKH C 3aHUMATEIIbHBIMU OTIBITAMU M 00YYaIOIINe MYJIbTPUIEMBI IO XHMHUU;
¢ 1oa00pKa BUACO(DparMeHTOB;
¢ oa0opKa rneyaTHbIX u3Aanuii u marepuanioB CMU, Untepuer;
¢ XUMHYECKOE 00OPYIOBaHHUE JIJIsl IIPOBEICHHS OTIBITOB;
® XHUMHUYECKUE PEAKTHUBBI.
3aHATHS IPOBOAATCS B KAOMHETE XUMUU, CHA0KEHHOM BBITSXKHBIM MIKaOM, MOMKOH € XOJIOHOM BOJIOM,
anTeyKOM JJI1 OKa3aHUs MEPBON MEAUIIMHCKON TOMOIILH.

Jlureparypa

Juis yaurenst
1. CasenkoB A.W. Metoauka rcciae10BaTeabckoro 00y4eHus: MIaIIIuX IIKOJILHUKOB. M3narenbcTBo

«Y4ebHas utepaTypa», 1oM «Deroposy, 2008.

2. CasenkoB A.U. f — uccnenoBatens. Pabouas TeTpaas 11 MIaAMIKUX KOJLHUKOB. M3m1aTenscTBo qoM
«De&noposy. 2008.

3. M.B. [ly6oBa Opranu3zanys IpoeKTHOH JesTeIbHOCTH MIIQAIINX IKOJIBHUKOB. [IpakTHueckoe
rocobue s yuuTene HadanbHbIX KinaccoB. - M. BAJIJTAC,2008.

4. 3anuMartenbHble 3aaHus U dPdexTHbIe onbITh 10 Xumun. b.JI.Crenun, JI.FO. Anuk6epona.
«IPODA» M., 2002.

5. 3aHuMaTelbHbIe onbIThI 110 Xxumuu. B.H.Anexcunckuii. «[IPOCBEILIEHUEy, M., 1995.

6. Uyzneca Ha BBIOOp UM XUMHYECKHE OMBITHI st HOBHUKOB. O. Onbrun. M.:[let. nurt., 1987.

J1st o0y4arommxest:

1. JleTckue SHIMKIIONEINH, CIIPABOYHUKH U Jpyrasi aHaJOrMyHasl TuTeparypa.

2. NurepHer - pecypcel

3. A.B.I'opsiues, H.W1. Urnuna "Bee y3Hato, Bce cMmory". TeTpaap u1s 1€TEN U B3pOCIIBIX IO OCBOCHHUIO
IIPOEKTHOM TEXHOJIOTUM B HadasibHOU mKoie.- M. BAJIJTAC,2008

Kuawnra no xumun ans nomanndero urenus. b.J[.Crenun, JLIO. Anuk6epoa. «XUMMUS», M., 1995
«XuMus 11 caMbix MasteHbKux» CoctaBurens: C.B. Camuesa MOY COII Ne 17

Xwumust B kKaptuakax. Kypsiaas M. — M. Jlet. Jlut., 1992
Duiukiaoneaus s aereii. Tom 17. Xumus. «kABAHTA», M., 2003

Nou &

HNurepHer-pecypcsl

o http://www.en.edu.ru/ EctecTBeHHOHay4YHBIIf 00pa30BaTEIbHBII TOPTAIL.

e http://www.alhimik.ru/ - AJIXMUMUK - Bail mMoMOIIHHK, JIOIIMAH B MOPE XUMHUYCCKHX BEIIECTB U
SIBJICHH.

e http://college.ru/chemistry/index.php OTKpBITHII KOJLTEITK: XUMUS

http://grokhovs.chat.ru/chemhist.ntml Bceo6imas ucropus xumun. BO3HUKHOBCHHE M Pa3BUTHE XUMHU

¢ apeBHeummx BpemeH 10 X VII Beka
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