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IMosicHuTe/IbHAS 3aNMHCKA

PaGoyast mporpamMma 10 BHEYPOUHOI JIesTeNbHOCTH «XHMMHS BOKPYr Hac » JUisi 8-X KJIacCOB COCTaBjIeHa B
cOOTBeTCTBUH ¢ TpeboBaHusiMU DesiepalibHOrO rocyIapcTBEHHOro 00pa3oBaTeNbHONO cTaHjapTa o0iero obpa3oBaHus
BTOPOI'0 OKOJIEHUS!:

I IMpuMepHast ocHOBHasi obpa3oBaTellbHasi MpOrpaMma OCHOBHOTO o6iiero obpasoBaHusi (oj00peHa peleHHeM
¢enepanpHOro yueGHO-MeTOANUECKOTO 00beiuHEeH s 1O 0bieMy obpazoBaHuio (MpoTokon ot 28 utonsa 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. IluceMo Muno6prayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nporpaMmmax y4yeOHbIX MPEAMETOB);
3. IluceMo Muno6prayku ot 12.05.2011 r. Ne 03-2960 «O6 opranu3aluy BHEypOYHON AESTETLHOCTHY.

JlaHHast mporpamMma sIBJISIETCSl NpOrpaMMoi OOIEMHTEIUIeKTyallbHOM HampapiaeHHOCTH. Ilporpamma noctpoeHa Ha

CIIeIyIOIIMX MPUHLUIAX !

- Ilpuryun HayyHocmu (3HaHWSI OCHOBAHBI HA OOBEKTHBHBIX HAYYHBIX (haKTax).

- Ilpunyun nocnedosamenvHocmu u cucmemamuynocmu (00y4eHue OT NPOCTOrO K CIOKHOMY, «OT HE3HAHMS K 3HAHHIO, OT

HEYMEHHUS K YMEHHIO» ).

- lpunyun naensonocmu (OCyLECTBIEHHE CBS3U MEJK/ly KOHKPETHBIM U abCTPaKTHBIM).

- [Ipunyun ocmuicrennocmu (epeHOC UMEFOILUXCS 3HAHUH B HOBYIO CUTYALIMIO).

- IIpunyun coznamenvnocmu u akmuerHocmu (NIPUMEHEHUE 3HaHUH Ha NTPaKTHKE).

AKTYaJIbHOCTb MPOrpamMmbl 00yCJIOBJIEHA TeM, 4TO B y4eOHOM IJ1aHe NMpeAMeTy «XUMHs» OTBEIEHO Bcero 2 yaca

B Hezemo (8 Kiacc), 4To JaeT BO3MOXKHOCTh C()OPMHUPOBATh y ydallMXcs JHLIb 6a30Bble 3HaHUS 1O npeamery. B Toxe



BpeMsl BO3pacT 8-ro Kjacca siBIeTCs BaKHBIM IS MPO(EecCHOHATbHOIO caMoONpe/ieNeHHs 1IKOJILHUKOB. Bo3MoxHO,
YTO NMPOCHYBLIMHCS HHTEpeC K XUMHH MOJKET MepepacTu B Oy aylryio npogeccuio.

AKTyaJIbHOCTh JIaHHOM MpPOrpamMMbl COCTOMT B M TOM, YTO OHA He TOJbKO JiaeT BOCIUTAHHHMKAM IIpaKTHYECKHe
yMeHHs! M HaBbIKH, (JOPMHUPYeT HAYaIbHbIN ONbIT TBOPUYECKON AESTENBHOCTH, HO M Pa3BUBAET MHTEpec 00yyarolerocs K
9KCIIEPUMEHTY, Hay4HOMY IOMCKY, CHOCOOCTBYET CaMOOMpeJeeHHIO ydalluXcs, OCO3HAaHHOMY BbIOOpY npodeccuu.
Yuaruecst CMOTYT Ha MPaKTHKe HCIIONB30BATH CBOM 3HAHHs Ha yPOKaX XMMHH U B OBITY.

Ieparornyeckasi UesiecOO0Pa3HOCTh 3aKJI0YaeTcsds B TOM, YTO 0a30BbIH KypC IIKOIbHOW HpOrpamMMbl
npejycMaTpuBaeT I[pakTHYeckue paboTbl, HO MX SBHO HEJOCTATOYHO, 4TOObI 3aMHTEpPECOBaTh YyyalluxXcs B
CaMOCTOSITENIbHOM NMPHOOPETEHUH TEOPETHMYECKUX 3HAHMM M IPAKTMYECKHX YMEHMH M HaBbikoB. Jlnd sToro B Kypc
«ITepBble mark B XMMHK» BKIIIOYEHBI HauboJiee sipkue, HariisiJHble, HHTPUTYIOIIHE SKCIIEPUMEHTBI, CTIOCOOHbIE YBIIeUb H
3aHHTEPECOBaTh yYalMXCsl MPAKTHYeCKOH HayKOH XUMHUEH.

B pamkax HaupoHanbHOro npoekra «OOpa3oBaHue» CO3laHHE LIEHTPa eCTeCTBEHHO-HAYyYHOH HanpaBlieHHOCTH «Touka
pocTa» TMO3BOJIKJIO BHEAPUTH B NporpaMmy HHM(POByIO0 1a00paTOPUIO U KAaueCTBEHHO H3MEHMTh Ipolecc o0yueHMs
XUMHUH.

KosnnyecTBeHHbIE SKCIIEPUMEHTHI IMO3BOJSAT IMOJIydYaTh JOCTOBEPHYK HH()OPMALMIO O TMPOTEKAaHUH TeX HIM HHBIX
XUMHYECKHX Ipoleccax, O CBOWCTBAax BellecTB. Ha OCHOBe MNOJy4eHHBIX SKCHEPUMEHTANBHBIX JaHHBIX oOyuaemble
CMOTYT CaMOCTOSITEIbHO JIe/laTh BBIBOJbI, 0000IATh Pe3yJIbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HA4YHO OyneT
C11ocoOCTBOBATh MOBBIIIEHWIO MOTHBALIMK 00Y4€HHs IIKOJIBHUKOB.

Leab nporpamMmbi:



DopMHPOBaHHE y YYAIIMXCS HAy4HbIX MPEACTaBICHUH O XUMMM B IIOBCEIHCBHOM JKM3HU YellOBEKA Yepe3
npoOyXIeHHe HHTepeca U pa3BUTHE MPO(ECCHOHANBHBIX CKIOHHOCTEH K IPEJMETY XUMMUSL.
3agauu:
O6pa3zoBareiibHbIe:
® paCUIMPUTH KPYro30p yyalllUXCsi O MUPE BELIECTB;
® HCMOJIL30BATH TEOPETHYECKHUE 3HAHMS 110 XUMHH Ha IPAKTUKE;
e 00y4yHuTh TeXHUKE 6E30MaCHOCTH IIPH BEINOIHEHUH XUMHYECKUX peaKLuii;
e c(hopMHpPOBaTh HABBIKY BBINOJIHEHHS MPOEKTOB ¢ Hcnonk3oBaHnueM VIKT u mupposoro obopynosanus;
® BbLIIBUTH TBOPYECKH OJAPEHHBIX 00YYAIOMIUXCS U [IOMOYb UM TIPOSIBUTH cedsl.
Pa3zBuBalommue:
® crnocoOCTBOBAThH PA3BUTHIO TBOPYECKHUX CIIOCOOHOCTEH 00yHarOLUXCsl;
e (opmuposats UKT-koMnerenTocTH;
BocnuTarenbHble:
® BOCMHUTATH CAMOCTOSITEILHOCTD MPU BBIMOJIHEHUH paboThI;
® BOCIHTATh YyBCTBO B3aHMOIIOMOILM, KOJUIEKTHBU3Ma, yMEeHUe paboTaTh B KOMaH/le; BOCIIMTaTh
YyBCTBO JINYHON OTBETCTBEHHOCTH.
Ces13b coiepKaHUsl MPOrPaMMbI BHEYPOYHOH JesATEIbHOCTH ¢ Y4eOHBIMH NpeIMeTaMHu:
Kypc BHeypouHO#l [esTenbHOCTH WACHHO W COJep)KaTelbHO CBs3aH C 0a30BBIM KypCOM XHMHHM M I03BOJISET

noJepKUBaTh B3aMMOCBSA3 TEOPUHN U NMPAKTUKH, (bOpMPlpyeT yCTOﬁ‘iHByIO l'IOTpeGHOCTL TIPUMEHSATD MOJTY4Y€HHbIC 3HAHUA U



HaBBIKU B TIOBCEHEBHOH KU3HH.
[IporpaMma MOCTPOEHa Ha OCHOBE MEKNPEeAMETHOH HHTerpauuu ¢ QU3MKOH, MareMaTHKoW, Ouojorued ¥ APyrUMH
€CTEeCTBEHHO-HAYYHBIMU MpeJAMeTaMHU.

OcoGennocTn peajn3auHu NPOrpaMMbl:

BospacTt oby4aromuxesi:

[NporpamMma opHeHTHpOBAla Ha BOCIIUTAaHHUKOB B Bo3pacTe 14-15 et 6e3 cneManbHON MOArOTOBKH.

DopmMbl 3aHATHH:

B o6pasoBarenbHOM HpOLEcce HCIOIb3YIOTCs pa3iivuHble (POPMbI IPOBEAECHHs! 3aHATHS:

° Oecepl;
° JIEKI1H;
L CeMI/lHapBI;

® [PaKTUYECKOE 3aHATHE;
® XUMHYECKHH IKCIIEPUMEHT;
e paboTa Ha KOMIBIOTEPE;
® SKCKYpCHH;
® BBINOJHEHHE U 3alllUTa IPOEKTOB.
Pe:xum npoBenenusi: 34 yaca B rofi - | pa3 B Henemo. Bee 3aHATHS 10 BHEYPOYHOM [€ATENBHOCTH NMPOBOIAATCS IOCHIE

BCEX YPOKOB OCHOBHOT'O PAaClUCaHusl, MPOAODKHTENbHOCTh COOTBETCTBYeT pekomenaauusm CanlluH, T. e. 40 MuHyT.



MecTo nposeaeHusi: 3aHATHS NpoBoAsTCs B yueOHoM kabunere xumun MBOY COIILINeO um. PpibHukoBa crT.
TemHonecckas.

3nopoBbecOeperaiolas opraHn3alis 00pa3oBaTeNnbHOro Mpoiecca NpearnoiaraeT HCronb3oBaHue (GOpM M METOIOB
00y4eHusl, aIeKBATHBIX BO3PACTHBIM BO3MOXKHOCTSIM LIKOJIBHMKA® TIPaKTH4eCKHe paboThl, SKCIIEPUMEHTHI H Becebl.

Buabl nessTeIbHOCTH: NpeayCMOTPEHBI TCOPETHYECKHUE U MPAKTHYECKHUE 3aHATHSA .

I[Lianupyembie pe3yJibTaThl OCBOEHHS oﬁvqamg!umuca IporpaMmmesi gnneyqeﬁlloii[ BHe!EO‘lHOﬁ AeATEIbHOCTH

JIMYHOCTHBIE Pe3y/ibTaThi:

- 0CO3HABATh €MHCTBO U LIEJOCTHOCTh OKPYIKAIOIIEro MUpa, BO3MOMKHOCTH €ro M03HaBAeMOCTH U OOBICHUMOCTH Ha
OCHOBE JIOCTHIKEHUH HAayKH;

- IIOCTETIEHHO BBICTPaHBAaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHHE: OCO3HaBaTh NOTPEOHOCTH M TIOTOBHOCTH K
caM0o00pa30BaHMIO, B TOM YHCIIE U B pAMKaX CaMOCTOSITE/IbHOM JIeSTeIbHOCTH BHE HIKOJIBI;

- 0i[eHMBATh )XU3HEHHbIE CUTYallMU C TOUKH 3peHust Oe30macHoro obpasa JKU3HK U COXPaHEHHs 3/10POBb;

- OLIEHMBATh SKOJIOTHYECKUI PHCK B3aHMOOTHOIICHHH YeoBeKa 1 IPUPO/IBI.

- hopMUPOBATH IKONIOrHYECKOE MBIIIJICHHE: YMEHHE OLEHWBATh CBOIO JIEATENbHOCTh U TMIOCTYNKH JPYIHX JIIOZIEH ¢ TOYKH
3peHHsl COXPaHEeHHUs OKPYIKaIOLel cpeibl - rapaHTa XKU3HH U OIIaronony4us mojei Ha 3emie.

MeTanpeamMeTHBIMH pe3yJibTaTaMy U3ydeHus Kypca «llepBble maru B XuMUu» sBisieTcss GOpMHUpOBaHUE
yHUBepcanbHbIX y4eOHbIX AeictBuil (YV /).

PerynasituBubie YY/I:

- CaMOCTOSITeNIbHO 0OHAPYKUBATh U (GOpMyYITHPOBaTh yueOHYI0 poblieMy, ONpeesiTh Lelb yueOHOH 1esTebHOCTH;



- BbIJABUI'aTh BEPCUU PCLUICHUSA ﬂpOGHCMbI. 0CO3HaBaThb KOHEYHBIN pes3yabTar, BblGHpaTb U3 NPEeUIOKEHHBIX U HCKATh
€aMOCTOSITEIBHO CPEJICTBA JOCTHKEHHS LIEJIH;

- OCYILECTBJISITh LieJienoiaraHme, BKIKYas MoCTaHOBKY HOBBIX LieJiel, mpeoOpa3oBaHue MpaKTHYECKOM 3ajauk B
NO3HABATEJIBHYIO,

- COCTaBJIATh (MHAMBUIYaIbHO WIIM B IPYIIIE) IUIAH pelleHust poOieMsl;

- paboTas no miaaHy, CBepsATL CBOH JISHCTBHUS C LENBIO U, IPH HEOOXOMUMOCTH, HCIIPABIATE OIUMOKHA CAMOCTOSTENBHO;
- YYMTBIBAaTh Pa3Hble MHEHUs U CTPEMHUTHLCS K KOOPAMHALMY PA3IMUHBIX MO3UIUNA B COTPYIHUYECTBE;

- B IHAJIOIe ¢ YHUTEJICM COBCPLUCHCTBOBATD CaAaMOCTOATEILHO BblpuGOTaHHMe KPUTEPHHU OLICHKH.

IMo3naBarenbHbie YY/I:

- aHAJIM3HPOBATh, CPABHUBATH, KIAaCCH(PUIIUPOBATH U 000011aTh (HAKTHl U SIBJICHHS. BBISBIATH IPUYNHBI M CIIEICTBHS
MPOCTBIX SIBJICHUH.

- OCylIeCTBJISAThL CPaBHEHHUE, KIacCH(PUKAIMIO, CAMOCTOATENBHO BEIOMpas OCHOBAHUS U KPUTEPHH ISl yKa3aHHBIX
JIOTHYECKUX ONepaLyi;

- CTPOHTD JIOTHYSCKOEC pacCyKACHHUE, BKIIIOYAKOIICE YCTAHOBIICHUE NMPUIUHHO-CJICICTBEHHBIX CBS3EH.

- €O34aBaTh CXEMAaTHYECKUE MOJEIH C BbIJICICHUEM CYLIECTBEHHBIX XapaKTePUCTUK OOBEKTA.

- COCTABJSITH TE3UCHI, PA3JIMUHBIE BUBI IIAHOB (IIPOCTHIX, CIIOKHBIX U T.I1.).

- npeoGpa3oBbIBaTh HH(OPMALHMIO U3 OZHOTO BUAA B APYrow (TabJIHIly B TEKCT U TIp. ).

- YMeTb ONpeJeNsiTh BO3MOXKHbIE HCTOYHUKHM HEOOXOIMMBIX CBEIEHHM, TPOM3BOAUTE MOUCK HH(OPMAIINH,

AHaJIM3UpPOBaTh U OLIEHUWBATH eé JAOCTOBEPHOCTb.



- 06001IaTh MOHATHS - OCYLIECTBIISATH JIOTHYECKYIO ONepalliio fepexo/ia OT HOHATHI ¢ MEHBIINM 00BEMOM MOHATHUSM C
601b1IIM 00BEMOM;

- CTPOMTh JIOTHYECKHE PACCYIKAEHHUS, BKIIFOYAIOLIME yCTAHOBICHUE MPUUHHHO-CIIE/ICTBEHHBIX CBSI3EH.

- OOBACHATH SIBJIEHMS, TIPOLIECCHI, CBSI3M W OTHOLIEHMS, BBIABISEMbIE B XOJ€ HCCIEJ0BAHHA, OCYLIECTBIATH BBIOOD
Haubosee 3 hexTUBHBIX COCOOO0B peleHHs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIH.

KommynukaTuBubie YY/I:

- yMeTh (OpMYJIHpOBaTh COOCTBEHHOE MHEHHE M MO3MLHIO, apryMEHTUPOBaTh €€ W KOOPAMHMPOBaTh €€ C IMO3UIIUH
H@pTHEPOB B COTPY/{HUUECTBE NPH BbIpaboTKe 0OLLEro PElleHHs B COBMECTHON NEATENIbHOCTH;

- 0TOOpaXaTh B peyH CoJep)KaHne COBEpIIaeMbIX JIeUCTBHH, Kak B (JOpMe IPOMKO#H COLMANIN3MPOBAaHHON PeUH, TaK U B
(opmMe BHyTpeHHE#1 peun;

- yMEThb apryMeHTHPOBATh CBOIO TOUKY 3PEHHS;

- YMETb OCYLIECTBISITh B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYJHUYECTBE HEOOXOIUMYIO B3aUMOIOMOLLb;

- yMeTh paboTaTh B SpyIINe - yCTAHABIMBATL pabo4ne OTHOLIEHHS, 3Q(EKTHBHO COTPYAHNUYATH ki CIIOCOOCTBOBATH
MPOAYKTHBHOMN KOOIEpPaLHH.

IMpeaAMeTHBIMH pe3yJibTaTAMH H3yUeHHs MTPeIMeTa SBISIOTCS CleLyIOIHe yMEHHS:

- OCO3HAHHKE POJIH BELIECTB;

- OTIPeJIENATh POJIb PA3IMYHBIX BELECTB B [IPUPOIE U TEXHHUKE;

- 0OBSICHSTH POJIb BEILIECTB B MX KPYTOBOPOTE;

- pacCMOTpEeHHE XMMHYECKUX MPOLIECCOB;

- UCIIOJIB30BAaTh 3HAHUA XUMHUH TIPH COGJHO,U,CHPIPI IpaBuJI UCIIOJIb30BaHUs OBITOBBIX XUMHUYECKUX npenaparoB;



— pas3nuyaTh onacHele H 6e30nacHble BellecTBa;
- IPUBOJIUTE MMPUMEPbI XUMUYECKUX IPOLIECCOB B IPUPOJE;
- HaXOIMTh YePThl, CBUAETENILCTBYIOLHE 00 O0IINX NPU3HAKAX XUMHUYECKHUX MPOLIECCOB H UX PA3IHUUIX;
- UCTIONIb30BaHNE XUMHUUYECKUX 3HAHUH B OBITY;
- 00BACHATH 3HAYEHHE BEILECTB B JKU3HU U X0O35HCTBE YelloBeKa;
- OOBACHATD MUP C TOUKH 3pEHUS] XUMHH;
- popMupoBaTh NMpeacTaBIeHus o OyayliemM npodeccHoHaIbHOM BeIOOpE.
Kpome Toro, 3aHsTys NpU3BaHbl NpoOYAUTh Yy yYalMXcs MHTEpeC K XMMWUYECKOH HayKe, CTUMYJIMpOBATh JajbHeillee
U3y4eHHe XUMHUH. XUMHUYEeCKUe 3HaHHsl, COPMUPOBAHHBIE HA 3aHATHSAX, HHOOPMALIMOHHAS KyJIbTypa y4aluxcs, MOIyT
ObITh UCTIOIB30BaHbl UMH JJISI PACKPBITUS PA3IMYHBIX NPOSIBIEHUH CBA3U XUMHHU C )KU3HBIO.

CnocoGbl onpee/ieHusi Pe3yJIbTATHBHOCTH:
- HauanoHotit Konmpons (cenmadps) B BUIE BU3yalbHOro HabJI0eHHs rejjarora 3a cobiio/leHHeM BOCITMTaHHUKaMH
TeXHUKH 0€30MaCHOCTH, MOBEAECHUEM NPH paboTe ¢ MOCIeIYIOUUM 00CyKASHHEM;
- Tekywquit Konmpo.ib (6 medenue 6cezo yuedH020 200a) B BUZE BU3YaJIbHOTO HaOJIIOJCHHS MEAarora 3a IpoueccoM
BBITIOJIHEHHS yYalIUMUCS NPAKTHYECKUX paboT, IMPOEKTOB, HHIUBHU/YalbHBIX 3aJaHUH, ydacTusl B NPEeIMETHON Hezese
€CTEeCTBO3HAHUS,
- IIpomesicymounsiiit KOHMpob (memamuyeckuit) B BUe NpeIMETHON AUArHOCTUKY 3HAHUS JI€ThbMH ITPOMIEHHBIX
TeM;
- Hmozossiii konmpons (Mai) B BUe W3ydeHHs W aHalU3a MPOLYKTOB TpyJa ydauluxcs (IMPOEKTOB; COOOIIEHHH,

pedepaToB), mpoliecca opraHu3aliy paboTsl HaJl MPOAYKTOM U AUHAMUKH JIHYHOCTHBIX H3MEHEHHUH.



®opmbl y4éTa 3HAHHH, YMEHHIi NIPH peaJiH3allHH NPOrpaMMbl.

- Onpoc;

- O6cyxnenue;

- CamocrositensHas paboTta;

- TectupoBanue;

- IMpe3enTarus U 3alUTa TBOPUECKON pabOTHI (IIPOEKTHI U AP. ).

B kon1ie yue6HOro roia ody4aromuiics J0JDKeH BBIIOJHUTS U 3allUTUTh [TPOEKT.



VuebHo-TeMaTHUECKHH TIIaH
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YYEBHO - TEMATUYECKHH IJIAH

34 yaca

\o | Tema 3ausiTust

| OGopynoBauue

| lata

Beenenune — 1 yac

[ | Xumus — Hayka o KowmnbroTep, mpoekTop, mpe3eHTarms
BeleCTBaXx.
| TB npu paborte ¢
XAMHYECKHMH
BEIIeCTBAMH.
I'ema Nel. « Xumus Ha cTpaske 310poBbs» (6 4acoB)
2 | ToKCUHEI U si71bI B Ipe3eHTaIus
6biTy. [TpoTHBOSI IMS
3 | CgoiicTBa ITpubop ans nmomyueHus: BOAOpOIa
pUMeHEHHUe
NepeKMucH BoJoposa
4. | MapranuoBka. Ipubop [ noxydeHUsIKMCIOpoaa
TepmaHraHaT Kaaust
5. | Won u 3enénka Mogenu iiona
5. | I'ne naxoxsrcs Ha6op XUMHYeCKMX BEIECTB
BHTaMHHBI?
7. | MaukaTopsl CBOUMHU
pyKaMu
Tema Ne2 Xumusi 1 numa (13 yacos)
8. | Yait unum xode? WcenenoBarenbckas Jabopatopus
9. | Cexperts! mokonana | Mccnenosatensckas nabopatopus
10. | Bc€ o méne
11. | XKeBatenbHas Hccnenopatensckas 1abopatopus
pe3uHKa. 3a u
TIPOTHUB.
12. | MonoyHbie peku
13. | YrneBonsi MMKPOCKOTT
14. | XKupsbL. MHKPOCKOTI
PacTutenbHble Maca
15. | I'ne uckatsp 6enku? HaGop XxuMHYeCKHX BEIECTB
16. | Kucnotel Bokpyr Hac | Jlatunk pH
17. | Conm JIaTykK 3IEeKTPOIIPOBOJHOBTH
18. | Hutparer, Bpennbie u | JlaTYnK HUTPAT - HOHOB
TI0JIe3HbIE
19. | KoHcepBaHTbI, Muds!
¥ IEHCTBUTEILHOCTh
20. | CocTaB Bo3myxa ITpubop ans onpeneneHus cocTaBa BO3ayxa

Tema Ne3. « PacTBopsi» (6 4acoB)

20. |

CBOMCTBa BOJIbI.

| JlaTunx TeMIIEPaTyphl MIaTHHOBHIH, TaTYMK




JIEKTPONPOBOAHOCTH, MUKPOCKOIT

JKéctkocTh BOMIBI HccnenoBaTensekas 1aboparopus

Onpenenenue JlaTuuK XJIOpUL - HOHOB
CoJlepyKaHusl XJIOPUI-
WOHOB B IMUTHEBOM

BOZIE
23. | PactBopbI ) JlaTumK ONTHYECKOH MIIOTHOCTH
24- | Kpucranbl JlaTumk TeMnepaTypbl MIIaTUHOBBIN
25.
Tema Ned « MeTaaasl» (4 yaca )
26. | Metasusl B Hamei JlaT4uk Temneparypbl
JKU3HU
27. | Merannsl B
yMaKoBKax
28. | KayecTBenHOE Hccnenoparensckas mabopatopus
oIpejielieHHe HOHOB
MeTaJlIoB
29. | Yxon 1 ouucTka
M3/IeTIH U3 METAIUIOB |
Tema Ne § Xumus v ruruesa(sS yacon)
30. | CpencTBa rMIHEeHBI |
ux 6e3omacHOCTb
31. | Mbuio u CMC
32. | bopemcsi ¢ msatHamu | MiceneoBatenbekas taGopatopust
33. | Kpacota — crpaminas
cuna!
34 | Utorogoe 3aHsTHE

JlutepaTypa
|. 3anuMarenbHble 3anauus ¥ 3¢ exTHbie onbiTh 1o XxuMuu. b.J1.Crenum,
JLYO.Anux6eposa. « IPOD®A», M., 2002
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«XUMUS», M., 1995

3. 3aHMMAaTebHbIE OMBITH 110 XUMHHU. B.H.AnekcuHCKuUi.
«ITPOCBEHIEHUE», M., 1995

4. Yyneca Ha BBHIGOP MITH XUMUYECKHE OMBITHI 171 HOBUYKOB. O. ONbruH.
M.:Jlet. nut., 1987

5. Xumus B kapTuHKax. Kypsaas M. — M. [let. Jlur., 1992

6. Duuukoneaus s geteil. Tom 17. Xumus. kKABAHTA», M., 2003

7. YOHbI XMMHK WM 3aHHMATEIbHbIE OIIBITHI C BEILIECTBAMU BOKPYT HaC.

WsparensctBo «Kpuemact, 2006 H.B.I'py3nesa, B.H.Jlasposa, A.I.MypaBsés

NurepHeT-pecypcsl
http://www.en.edu.ru/ EcrecTBeHHOHaY4YHBIH 06pazoBaTeIbHbIH MOPTAIL.

. Knura no xumun st nomamsero yrenus. b.J[.Crenun, JI.IO.AnukGeposa.



http://www.alhimik.ru/ - AJTIXMUMMUK - Bair moMOIIHHUK, TOIIMAaH B MOpe
XUMHYECKUX BEIeCTB U ABICHUH.

http://college.ru/chemistry/index.php OTKpBITBIN KOJMIEMK: XUMHS]
http://grokhovs.chat.ru/chemhist.html Beeobmras ucropus xumuu. BosHukHOBEHUE
U pa3BUTHE XMMUHM C JpeBHeHInX BpemeH 10 XVII Beka.




