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IlosicHuTeIbLHAS 3aHCKA

Pabouass mporpamma TO BHEYPOYHOU JEATEIBHOCTH «YAMBUTEIbHAs XuMuUs» ans §-9
KJIACCOB COCTaBJIeHA B COOTBETCTBMM C TpeOoBaHusMu @DenepanbHOTO TOCyJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHapTa O0IIero 00pa30BaHUs BTOPOTO TOKOJICHHMS:

1. [Ipumepnass ocHOBHass oOpa3oBarejbHAas TNpPOrpaMMa OCHOBHOTO  OOIIEro
obOpazoBanusi (ogo0OpeHa pemieHHEM (EACpPATBHOTO YYeOHO-METOIMYECKOTO OOBECIUHEHHS TI0
obrremy o0pazoBanuio (mpotokos ot 28 urons 2016 r. Ne 2/16-3) — fgosreestr.ru;

2. IMTucemo MwunoOpHayku ot 28.10.2015 1. Ne 08-1786 «O paboumx mporpammax
y4eOHBIX TIPEAMETOBY;

3. [Mucemo MunoOpHayku ot 12.05.2011 r. Ne 03-2960 «O6 opranu3anuu BHEYPOUHOH
JESITEILHOCTI.
[IporpamMma nocrpoeHa Ha CJEIYIOLIUX MPUHIUIAX:

- [IpuHIMn HayyHOCTH (3HAHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (PaKTax).
- [IpuHIMI TOCIENOBAaTENIBHOCTH M CHUCTEMAaTUYHOCTH (00y4eHHE OT MPOCTOTO K
CIIOKHOMY, «OT HE3HaHUS K 3HaHUIO, OT HEYMEHHUS K YMEHHIO).

- [Mpuatun  HarmagHOCTH — (OCYIIECTBICHHE CBSI3M  MEXKIY KOHKPETHBIM |
abCTpaKTHBIM).

- [IpuHIMT OCMBICTIEHHOCTH (IIEPEHOC UMEIOUINXCS 3HAHUN B HOBYIO CUTYAlLIUIO).

- [IpuHIIUIT CO3HATETHHOCTH M aKTUBHOCTHU (IPUMEHEHUE 3HAHHWA HA MPAKTHUKE).

AKTYyajgbHOCTB JJAHHOUM TIPOTPaMMBbI COCTOUT B TOM, YTO OHA HE TOJBKO JAaeT BOCITUTAHHUKAM
MPAKTUYECKHE YMEHUS M HaBBIKH, ()OPMUPYET HAYaIbHBIA OIMBIT TBOPUYECCKOH JIEATSIHHOCTH, HO U
pa3BuUBaeT WHTEpEC OOydJalmerocs K OSKCIEPUMEHTY, HAaydYHOMY TIOWCKY, CIOCOOCTBYET
CaMOOIIPEICIICHUIO YJalIuXCcs, 0CO3HAHHOMY BBIOOPY mpodeccuu. Yuamuecs CMOTYT Ha MPaKTUKE
WCIO0JIb30BAaTh CBOM 3HAHMS HAa YPOKaX XUMHH U B OBITY.

[lemarornueckasi 1€7I€CO00Pa3HOCTh 3aKIIOYACTCS B TOM, YTO 0a30BBIM KypC IIKOJBHON
MpPOrpaMMbl IPEIyCMaTpUBAeT MpPAKTUYECKUE pPAa0OThl, HO HX SBHO HEJAOCTATOYHO, YTOOBI
3aMHTEpPECOBATh YYAIIMXCS B CaMOCTOSITEIbHOM MPHOOPETEHUH TEOPETUYECKUX 3HAHUM U
MPAKTUYECKUX YMEHUN U HaBBIKOB. J1J1g 3TOTrO B Kypce «Y IMBUTENbHAS XUMHUSD BKIIIOUEHBI Haubosee
SpKUe, HarJIsJHble, MHTPUTYIOUINE SKCIIEPUMEHTHI, CIOCOOHbBIE YBIIEUb M 3aUHTEPECOBATh YUalUXCs
MPAKTUYECKON HAYKON XHUMUECH.

B pamkax HanmoHanbHOTO npoekTa «O0pa3oBaHe» CO3/1aHue IIEHTPa ECTECTBEHHO-HAYYHOM
HampaBJIeHHOCTH «Touka pocTa» MO3BOJMIO BHEAPUTH B MporpamMmy HU(PPOBYIO 1a00paTOpHIo U
KauyeCTBEHHO M3MEHUTD MPOLECC O0yUeHHS] XUMUH.

KonuuectBeHnHsie 9KCIIEPUMEHTHI TIO3BOJIST MOJIYy4aTh JOCTOBEPHYIO HH(OpPMAIMIO O
MPOTEKAHUU TEX WJIM MHBIX XMMHUYECKUX MPOIECCax, O CBOMCTBaX BemlecTB. Ha 0CHOBE MoJTyueH HbIX
AKCIEPUMEHTAJIbHBIX JaHHBIX OOy4aeMble CMOTYT CaMOCTOSTEIbHO JeiaTh BBIBOIBI, 0000IIATh
pe3yNbTaThl, BBIABISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYAET CIOCOOCTBOBATH IMOBBHIINICHUIO
MOTHBAIUN 00Y4YEeHHUS IIKOJTHHUKOB.

Lenb mporpammsbi:

dopMUpOBaHUE y YYALIUXCS HAYYHBIX MPEACTAaBICHUNH O XUMHUU B MOBCEAHEBHON KU3HU
YelnoBeKa uepe3 MpoOykIeHne HHTepeca U pa3BUTHE MPOPECCHOHATBHBIX CKIOHHOCTEH K IPEIMETY
XUMHSL.

3anauu:

OO6pazoBarenbHbIe:

- pacIIUPUTh KPYro30p YHAIIUXCS O MUPE BEIIECTB;

- HCTIOJIh30BaTh TEOPETUYECKHIE 3HAHUS 110 XUMUHU Ha MPAKTUKE;

- 00y4HTh TeXHHKE 0€30MaCHOCTU MIPH BHITIOJTHEHNH XUMUYECKUX PEaKIIU;

- c(opMHpOBaTh HABBIKM BBHITIOJHEHHS MPOEKTOB ¢ ucmoib3oBanuem WMKT u mudposoro
o0opynoBaHus;

- BBISIBUTH TBOPUYECKHU OJIAPEHHBIX 00YUAIOIIUXCS M IIOMOYb UM TPOSIBUTH CeOsl.



PasBuBaromue:

- CII0COOCTBOBATH PA3BUTHIO TBOPUECKUX CIOCOOHOCTEN 00YJatOUINXCS;

- popmuposats UKT-komMneTeHTOCTH;

BocnurarenbHbie:

- BOCIIUTATh CAMOCTOSITEILHOCTD MPH BBINOJIHEHUH PaOOTHI;

- BOCIHUTAaTh YYyBCTBO B3aMMOIIOMOUIH, KOJUICKTHBH3Ma, YMEHHE paboTaTb B KOMaHJE;
BOCITUTAaTh YyBCTBO JIMYHON OTBETCTBEHHOCTH.

CBsI3b coziepKaHus IPOrPaMMbl BHEYPOUHOM JESITEBHOCTH C YI€OHBIMH MPEIMETAMU:

Kypc BHEypo4HO! IesSTeNbHOCTH WICHHO M COJAEpPXKATENIbHO CBs3aH C 0a30BBIM KypcoM
XMUMHMM U TIO3BOJIIET HOJAECPKUBATh B3aMMOCBS3b TEOPUM M MPAKTUKH, POPMHUPYET YCTOWUUBYIO
NOTPEOHOCTh MPUMEHSATH TIOJTy4YEeHHBIC 3HAHUS U HABBIKU B TIOBCETHEBHOW YKU3HH.

[TporpamMma mocTpoeHa Ha OCHOBE MEXKIIPEIMETHONH MHTETPAluU ¢ (DU3UKOM, MATEMATHKOM,
OMOJIOTHeN U IPYTMMHU €CTECTBEHHO-HAyYHBIMHU MIPEeIMETaMHU.

Oco0eHHOCTH peanu3aluu IporpaMMBbl:

[Iporpamma opueHTHpOBaHa Ha BOCIHMTAHHUKOB B Bo3pacte 14-15 ner Oe3 cnenuanbHOM
MOATOTOBKH.

@OopMBI 3aHIATHM:

B o0pa3oBarenbHOM Ipo1ecce UCIIONIb3YIOTCS PA3IMYHbIe (POPMBI IPOBEACHUS 3aHITHS:

- Oeceqnl;

- JIEKIINH;

- CEMHHApBbI;

- MPAaKTUYECKOE 3aHSTHE;

- XUMUYECKHI SKCIIEPUMEHT;

- paboTa Ha KOMIIBIOTEPE;

- SKCKYpPCHH;

- BBITNIOJIHEHUE U 3aILATa ITPOEKTOB.

Pexxum mpoBenenms: 34uaca B rox - 1 pa3 B Hememo. Bce 3aHATHS TO BHEYpOUYHOH
JESATENBbHOCTH TPOBOAATCS IOCIE BCEX YPOKOB OCHOBHOIO PACIHCAHMS, NPOJOJDKUTEIBHOCTh
cooTBeTcTBYET pekoMenaausam CanlluH, T. e. 40 munyt. MecTo npoBeneHus: 3aHATUS POBOIATCS
B yueOHOM kabuHeTe xumun MAHOY COII Ne18 MO KopeHnoBckuii paiton

3nopoBbecOeperaromas — oprauzanus  o0Opa3oBaTeNbHOTO  Ipoliecca  MPEAINoaraeT
UCIO0JIb30BaHKE (POPM U METOAOB O0y4YeHHUsI, aJleKBATHBIX BO3PACTHHIM BO3MOXKHOCTSIM LIKOJIbHUKA:
MpaKTH4eCKUe paboThl, SKCIIEPUMEHTHI U OeCe/Ibl.

Bunel nestenbHOCTH: mHpeaycMOTpeHbl Teoperudeckue (204.) UM IpaKTUUYECKUE 3aHATHUS
(144.).

[InanupyeMble  pe3ynbTaTbl OCBOEHHUs OOyYaIOUIMMUCS OpOTrpamMMbl  (BHEy4eOHOM)
BHEYPOUHOU JEATENbHOCTH

JIn4HOCTHBIE PE3YAbTATHI:

= O0CO3HaBaTb CAWUHCTBO W MHCJIOCTHOCTH OKpYXKaAromero Mupa, BO3MOXHOCTH €ro
IMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHU I HAYKH;

= IIOCTCIICHHO BBICTPAUBATDb COOCTBEHHOE HEJIOCTHOC MHUPOBO33PCHHUEC. OCO3HABATH
HOTpe6HOCTb U T'OTOBHOCTH K CaMOO6paSOBaHI/IIO, B TOM 4YHUCJIC K B pPaMKax CaMOCTOSTEIILHOM
ACATCIBHOCTH BHC IIKOJIBI;

= OLCHUBATL KU3HCHHBIC CUTyallUU C TOYKU 3PCHUA 0e30I1acHOTO 06]33.38. KU3HU U
COXpPAaHCHUSA 310POBbBA;

= OILICHUBATh YKOJIOTUIECKUM pHUcCK B3aMMOOTHOIIICHUH YE€I0BEKA 1 MpupoAbl.

- (opMHUPOBATh 3KOJIOTMYECKOE MBILUIEHUE: YMEHHE OLIEHUBATh CBOIO JCATEIbHOCTD U
MOCTYIKUA APYrUX JIIOJEH ¢ TOYKU 3PEHUS COXPAHEHUS OKPYKAIOLIeH cpelbl - rapaHTa >KU3HU H
Onaromnoyuus JiroJei Ha 3emiie.

MertanpeaMeTHBIMH pe3yJbTaTaMU M3YYeHHUs Kypca «YIUBUTENbHAs XUMUS» SBISETCA

(dopMupoBaHHUe YHUBEPCAIbHBIX YueOHbIX AericTBuil (YVY ).



Perynsarusnsie YV /I:

- CaMOCTOSITEIIbHO OOHAPY)KUBATh U (POPMYIIMPOBATH y4eOHYIO POOIEeMy, ONPEACTIATh
1[eTh Y9eOHOU e TeIbHOCTH;

= BbIIBUI'aTb BCPCHUU PCHICHUSA HpO6HeMBI, 0CO3HaBaTh KOHCUHBIN pe3yJIbTaT,
BBI6I/IpaTb U3 IMPCIVIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPECACTBA JOCTUIKCHUSA LCIINU,

- OCYILIECTBIATh  LI€J€NOJlaraHue,  BKIJIOYash  [OCTAaHOBKY  HOBBIX  IieJieH,
npeoOpa3oBaHue MPAKTHUECKON 3a]]a4i B TO3HABATEIBHYIO;

- COCTaBJIATh (MHAMBUIyaJIbHO WM B IPYIIIE) IJIaH peUIeHUs IpoOaeMsl; - paboTas 1o
IUIaHy, CBEpSATh CBOM JEWCTBUS C LEIbI0 M, NpU HEOOXOAUMOCTH, HCHPABIATH OIIUOKU
CaMOCTOSTEIIBHO;

- YUUTBIBaTh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPJIMHAIMHU PA3IUYHbIX MO3ULMUI B
COTPYJHUYECTBE;

- B JHAJOre C YYUTEJIEM COBEPIICHCTBOBATH CAaMOCTOATENHLHO BBIPAOOTAHHBIE
KPUTEPUH OLICHKU.
Ilo3naBarensubie YV /:

- aHAJIM3UPOBaATh, CPaBHUBATh, KilaccuduuupoBath U 0000maTh (DaKThHl U SBIICHUS,
BBISIBJISITh IPUYMHBI U CIIEACTBHSI POCTHIX SBJICHUM.

- OCYHIECTBJIATh CpaBHEHHE, KJIacCU(UKALMIO, CAaMOCTOSTEIbHO BBIOMpAasl OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OIEepaluii;

- CTPOUTH JIOTHYECKOE paCCYKIEHUE, BKIIOYAIONIEE YCTAHOBJIEHUE MNPUYHUHHO-
CII€ICTBEHHBIX CBA3EH.

- CO3/aBaTh CXEMAaTHYECKHEC MOJCIU C BBIJCIICHUEM CYIISCTBEHHBIX XapaKTEPUCTHK
o0OBeKTa.

- COCTaBJISITh TE3UCHI, PA3JINYHBIC BU/IBI TUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).
- peoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJHOTO BUAA B IPYro# (Tabiauily B TEKCT U TIp. ).

- YMETb ONpPENENATh BO3MOKHbIE HUCTOUHUKH HEOOXOAMMBIX CBEICHHI, MPOU3BOAUTH
MOUCK MHGOpMAIUH, aHATU3UPOBAThH U OLIEHUBAThH €€ TOCTOBEPHOCTD.

- 000011aTh TOHITHS - OCYHIECTBIISTH JIOTHYECKYIO OIIEPALIHIO IMepeXoa OT MOHSATHH C
MEHBIIUM 00HEMOM MOHATHAM C 0OJIBIIMM 00BEMOM;

= CTPOUTH JIOTMYCCKHUE PpPaCCYXACHHUA, BKIOYAKOIWEC YCTAHOBJIICHHUEC IIPHUYHUHHO-
CIICACTBCHHBIX CBS3EH.

- OOBSCHATH SIBIIGHUS, MPOLIECCHl, CBSI3W U OTHOIIGHUS, BBISBISEMBbIE B XOJE
HCCeAOBaHUs, OCYIIECTBIATh BBIOOpP HamOosiee 3(D(PEKTUBHBIX CIIOCOOOB pEIICHUS 3a1a4 B
3aBUCHUMOCTHU OT KOHKPETHBIX YCIOBUI.

Kommynukarususie ¥V /I:

- yMeTb (GOpMyIupoBaTh COOCTBEHHOE€ MHEHHME U IMO3UIMIO, apryMEHTUPOBATh €€ U
KOOPJIMHUPOBATh €€ C MO3UIMH MapTHEPOB B COTPYAHUYECTBE HpPHU BBIPAOOTKE O0OIIEro
pElIeHNUs B COBMECTHOM NIEATENBHOCTH; - OTOOpa)kaTh B PEUM COJIEpP’KaHHE COBEPIAEMBIX
NeUCTBHM, Kak B opMe TPOMKON COLMATM3UPOBAHHOW peyH, Tak U B GopMe BHYTpEHHEH
peuu;

- YMETH ApTYMCHTHPOBATHL CBOIO TOYKY 3PCHUS;

= YMETb OCYHICCTBIISTH B3aHMMHBIN KOHTPOJIb M OKa3bIBaTb B COTPYAHUYCCTBC
HCO6XOI[I/IMyIO B3aMMOIIOMOIIb,

- yMeTh paboTaTh B TPYNNE - YCTaHABIMBAaTh pabouue OTHOIIEHUS, 3(P(PEKTHBHO
COTPYIHUYATh U CIIOCOOCTBOBATH MPOAYKTUBHOM KOOTIEPALIHH.
[IpenMeTHBIMM pe3ysbTaTaMi U3y4EHUs IPEIMETA ABIIAIOTCS CIEAYIOIINE YMEHMUS:

= OCO3HAaHUC POJIM BCUICCTB,



- OIIPENEIATH POJIb PA3JIUYHBIX BEUIECTB B IIPUPOJIE U TEXHUKE;
- OOBSICHATB POJIb BEIIECTB B UX KPYTOBOPOTE;
- pPacCMOTPEHUE XUMHUYECKUX ITPOLIECCOB;

- WCIOJb30BaTh 3HAHUS XUMHUH TPU COOJIIOJICHUM MPABUJ HMCIIOJIb30BAHUS OBITOBBIX
XUMMUYECKUX MPENaparos;
- pa3nu4aTrh ONAcHbIE U OE30I1aCHBIE BELIECTBA;

= IMPUBOJUTH IMIPUMCEPBI XUMHUYCCKHUX ITPOUCCCOB B IIPUPOJEC;

= HaxouTb YCPThbI, CBUACTCIIBCTBYIOIIUC 00 O6HH/IX IMpU3HAKaX XHUMHWYCCKHUX
IMPOLECCCOB U UX PABIINIHNAX;

= HMCIOJIb30BaHNE XMMUYECKUX 3HAHUH B 6I)ITy;
= OOBICHATEL 3HAUYEHHE BCIICCTB B )KU3HU U XO3SIMCTBE YCJIO0BCKaA,
= O00BACHATH MUP C TOYKHU 3PpCHUA XUMUH,

- (hopmupoBaTh MpeACTaBICHUS 0 OyayIeM MPodeCcCHOHATHFHOM BBIOOPE.

Kpome Toro, 3aHsTus npusBaHbl NpOoOYyAWUTH Yy y4alIlMXCS MHTEpEC K XUMHUYECKOW Hayke,
CTUMYJIMPOBATH naﬂbHeﬁmee HN3YYCHHUE XHMMUHU. XUMHYECKHE 3HaHU4, C(i)OpMPIpOBaHHBIG Ha
3aHATUAX, I/IH(l)OpMaHI/IOHHaH KyJIbTypa y4dalquxcs, MOryrt OBITh HUCIIOJIL30BAHbI UMU AJId paCKPBITHA
Pa3IMIHBIX HpOfIBJ’[GHHﬁ CBsI3U XUMHUH C )KU3HBIO.

OcHoBaHueM A5 BblieNIeHUs! TpeOOBaHUI K YPOBHIO MOJITOTOBKU 00YYarOIIUXCsI BHICTYAET
ocHoBHas obpazoBarenbHas nporpamma MAHOY COII Nel18 MO KopeHnoBckuit paiioH.

CriocoObI onpeieNieHusI pe3yIbTaTHBHOCTH:

- HavanpHblil KOHTpOJIb (CEHTAOPH) B BUJIE BU3YyaJbHOTO HAOIOJACHHS IeJarora 3a
coOroIeHrEeM BOCITUTAaHHUKAMU TEXHUKH 0€30TIaCHOCTH, MOBEJCHUEM MPHU padOTe € MOCIEAYIOIIIM
00CYX/ICHHEM;

- Texkymmii KOHTpoJIb (B TEUEHHE BCEro y4eOHOro roja) B BHJIE BHU3yaJIbHOTO
HaOJIO/IEHUS TIelarora 3a MPOIIECCOM BBITIONHEHHS YYAIIMMHUCS MPAKTHYECKUX PadOT, MPOEKTOB,
WH/IMBUYAIbHBIX 33/IaHUH, y4acTHs B IPEIMETHOM HElesIe eCTECTBO3HAHMS,

- [IpomMexxyTOUHBIH KOHTPOJH (TEMAaTHYECKHi) B BHUAC MPEAMETHOW IUArHOCTUKH
3HAHUS JIETHMH MPOUJICHHBIX TEM;

- WroroBslii KOHTpOJb (Mail) B BUJE U3yYEHUS U aHAIM3A MPOIYKTOB TPYAa YUaIUXCS
(mpoekToB; cooOrieHuii, pedeparos), nmpoiecca OpraHu3aluy padoThl HAJ MPOJYKTOM U JTUHAMUKU
JIMYHOCTHBIX U3MEHEHUM.

@opmbl yuéTa 3HAHUI, YMEHUH [IPU peaIn3alii NPOTPaMMBbl.

- Onpoc;

- O6cyxnenue;

- CamocrosiTenbHas padoTa;

- TectupoBanue;

[IpesenTanus u 3ammra TBOPYECKOH pabOTHI (MPOEKTHI U Ap.). B KoHIe ydueOHOro rojaa
oOyyarouuiicss JOHKEH BBIMOMHUTH U 3amUTUTh TpoekT. (Ilpunoxenue 1. «Onwmcanue (opmbl
MO/ABE/ICHUSI UTOTOBY).



TeMaTnyeckuil IUIaH OIPOrpaMMbl BHEYPOUHOU AEATENLHOCTHA «Y IMBUTEIbHAS XUMUSD)

Ha3seanmue pasnena Tema 3ansaTUsA Bcero Hcnonnsyemoe
n/n 4acoB Teopusn  [lpakruka o0opynoBaHue
Pasnen 1. 1.1 Beoanoe 3ansTue. 1
1  |Beenenue. (24.) 2
1.2 MecTo XMMHHU B €CTECTBO3HAHUHU 1
Paznen 2. 2.1 BemectBa. [Ipuembr oOpameHus8 1
DKCIIEpUMEHTAIBH  |C BEIIECTBAMHU.
bIC OCHOBBI XUMUH.
(8u.) 2.2 TlpaBwia Oe3omacHON pPabOTHI 1
MpU  TPOBEJCHUHM OKCICPUMECHTA.
Texnuka 1a00paTOpHBIX PabOT.
2. 3 HarpeBatenbHbIC TPUOOPEI. 1 JTaTYUK
TeMITepPaTypbl
MIATHHOBBIN
2.4 Meronpl  TO3HAHUA B 1 aTYNK
) €CTECTBO3HAHUU. DIIEKTPOTIPOBO
HOCTH,
udposoit
MHUKPOCKOTT
Boma. PactBopsl. Mopckas wu 1 JTATYUK
MpecHass  BOJa.  buoyiormyeckue OINTUYECKOM
JKAJIKOCTH [JIOTHOCTH
MaccoBass 1011  PacTBOPEHHOTO 1 [{udposoit
BEIIECTBA, HWIN MPOIICHTHAS MHKPOCKOTT
KOHIICHTPAIIMS BEIIECTBA B PACTBOPE
2.5 HacepImeHHble U TIepECHIEHHBIES 1 1
pPacTBOPBHI.
Pasznen 3. 3.1 MoaenupoBanue 8 1
S3HAKOMHMCS c
MHUPOM HaHOYACTHII
(84.) 3.2 Ctpoenue BemecTBa. Pa3mepsr 1 1
yactul. HaHouacTuIpl
3.3 KommouaHele CHUCTEMBI: IOYBa, 1
3 [JIMHA, TPHPOJHBIE BOJBI, BO3AYX
IbIM, MHHEpaibl, XjIeO, MOJIOKO,
Macio, KpoBb... KomtougHele WU
HCTUHHBIC PACTBOPHI
34 Mero el u cpencTBa 1
SMIUPUUYECKOTO UCCIEIOBAHUS
3.5 Kak creneHp HM3MeEILUYEHHOCTH
BIUSET Ha OOMyl  IJIOMAdb
COTPUKACAIOIUXCS YACTHUII
3.6 HanooOBEKTEI n 1

O6YCJ'IOBJ'IGHHO CTb HUX YHUKAJIBHBIX
CBOMCTB PE3KUM YBCIMYCHHUEM
TJI0IAaAn IMOBEPXHOCTHU YaCTUIL




Pasnen 4.

XuMHsSI Ha CTpaxke

310poBbsL. (6 1.)

4.1 Non. Bosrouka itoga. Monm w3
aITEKU

4.2 «MaprannoBkay. [lepmanranar
KaJIns

4.3 Tlepexuch Bogopona. CpoiicTBa
151 IpUMEHEHHE nepoxcuaa
BOJIOPOJA

4.4 AneTHIICATTMIIMIIOBAS KUCIIOTA.
ACKOpOMHOBAS KUCIIOTA

4.5 «3eneHka» WM OpUITHAHTOBBIN
3EJICHBIN

4.6 «MbUIO 9yIecHOS»

IIXP

[TpubGop  mus
MOJTy4eHUS
BOJOPOJA

Jatunk PH

Paznmen 5.
XUMHS TTUIIA

(54.)

5.1 Caxap, kpaxmai, LeJUTI0I03a —
POACTBEHHHUKHU I'TFOKO3bI

5.2  ANOMUHUI:  BEIUKAN U
YKACHBIN

5.3 YkcycHas Kucimorta

5.4 «Conenas Haia »Xu3Hb»

5.5 Bpen HutparoB: Mud wumm
MpaBa

Hatunk pH,
JlaTumk
PIIEKTPOIIPOBO
HOCTHU

JlaTumk
AIIEKTPOIIPOBO
HOCTH

Pasznen 6.
Pabora
[IPOCKTAMH.

(54.)

HaJ

6.1 Oran BBIOOpA TEMBI,
MOCTaHOBKH (078 3amad
NCCJle JOBCIINA .

6.2 Dran BBIIBHKEHHUS
TUIOTE3BI.

6.3 DOran IJIaHUPOBAHUSA IYTH
TOCTHO)KEHHUS Lelel
HCCIIEIOBATENIbCKUX

(mpoekTHBIX) paboT U  BBIOOpa
HE0OX0IMMOTO HHCTPYMEHTApPHUS.

6.4. Drtam mnpoBeneHUS Y4EOHOTO
rccaeaoBaHus (MMPOEKTHOK pabOThI)
[MPOMEXYTOUYHBIM  KOHTPOJIEM 32
XOJIOM BBITIOJIHEHUSI U KOppeKLuen
pe3yIbTaToOB.

6.5 Oran oopmieHus,
MpeACTaBICHUS (3armmThI)
MIPOJYKTa MPOEKTHOM paboThI

UTOI'O

18

16

UTOI'O




Conepxanue Kypca

WHCcTpyKTa)Xk 1O TEXHHKE OE30MacHOCTH TPOBOJMTCA Ha KaXKIOM 3aHATUH Tepen
IIPOBEJIEHUEM IKCIIEPUMEHTA.

1.BBenenue

1.1 BBomHOe 3aHsATHE. 3HAKOMCTBO YYalIMXCSl C HOBBIM y4eOHBIM KypcOM BO BHEYPOUYHOM
JESITEIbHOCTH.

1.2Mecto XMUMUU B ecrecTBO3HaHMU. 3apOKICHUE XUMHUU Kak Hayku. CBSI3b XUMHUHU C
MIPAKTUYECKON KU3HBIO YEJIOBEKA.

[IpakTrueckas 4acTs.

CozlaHue TMO3HABATENbHBIX KPOCCBOPIOB M JPYIMX HWHTEPAaKTUBHBIX YIPaKHEHUN Ha
LeamingAps.org uiau MyTest.

2. DKCTIEpUMEHTAIBHBIC OCHOBBI XUMHH

2.1 BemectBa. [IpreMbl 0OpamieHus ¢ BeeCTBAMHU.

N3ydeHne mpaBuil TEXHUKH O€30MAaCHOCTH, MPEIYNpPEKIAIOMINX U 3allpellaloluX 3HAKOB.
IIepBas nomoms. [IpoTBONIOKAPHBIE CPEICTBA 3AIUTHI.

3HAKOMCTBO C BEIIECTBAMH, BCTPEYAIOIITUMHUCS B OBITY: MOIHAs HACTOWKA, ME/b, ATFOMUHUMH,
COJIb, THILEBAs COJA, JUMOHHAs KHCIOTa, YKCYCHas KHMCIOTa, BOAA, MEAHBIH Kymopoc. Orianuue
BEIIECTB M0 (PU3MYECKUM CBOMCTBAM: arperaTHoe€ COCTOSIHUE, I[BET, 3alax, BKYC, paCTBOPUMOCTb.
[IpaBuna xpaHeHusi BemiecTB B Jjaboparopuu. TOKCHYHOCTh BELIECTB JUIS JKUBBIX OPIraHHW3MOB
OTIpEeeNIAeTCs X XUMHUYECKUMH CBOMCTBAMM, X CIIOCOOHOCTHIO BCTYIATh B XMMHUYECKHE PEAKIIHH.
[IposiBneHnss TOKCHYHBIX BELIECTB Yy 4YeJIOBEKAa: XMMMUYECKUN OXOT, pPa3ApakKeHHe CIU3HCTHIX
o0oJioueK, Karap JbIXaTelbHBIX MyTeH, ajulepruuecKue peakluu, OCTpble JIepMaTHUTHI,
KaHILIEPOTE€HHOE JIeHCTBUE, TOPaXEHHUsSI OPraHOB, BO3MOXHOCTH JIETAJbHBIX HCX0A0B. [IpaBuia
oTOOpa BemiecTB (TBEpAbIE, TOPOIIKOOOpa3HbIE, JKUJIKUE, BOJHBIE PACTBOPHI, 0C000€ BHUMaHUE —
paboTa TOJIBKO C MAIBIMU OObEMaMH BEIIIECTB).

TecT Ha ocHOBe 3aanuii u3 oTKpbITOro Oanka OUIILI (pa3zaen «MeToabl TO3HAHUS)

2.2[1paBuna 6e30macHO pabOTHI MPU MPOBEJACHUH dKCIeprUMeHTa. TexXHuKa J1abopaTopHBIX
pabor.

3HAaKOMCTBO C Jab0opaTOpHBIM 000PYIOBaHUEM: CTEKIISIHHAs MOocyna (XUMUYECKHE CTAaKaHBI,
KOJIObI, BOPOHKHU, NEIUTEIbHBIE BOPOHKH, MEpHasl IMOCYZAa), BEChbl, IUTAaTHUBBI A MPOOUPOK U
puOOPOB, HArpeBaTeIbHbIA MPUOOP-CIUPTOBKA, (apopoBasi mocyaa (BeIapuBaTEIbHBIC YAIlIKH,
TUTJIM, CTYIKH, HITNATeIN) U Ap.

bezonachas paboTa co cTekioM, IpoOKamMH (IEMOHCTpAIMs PEe3KH CTEKISIHHBIX TPYOOK, MX
HarpeBaHus JUIsl K3BMEHEHHS ()OPMBI).

[IpakTHueckas 4acTb.

C6opka npubopa i nosyueHus ra3zos. [IpoBepka Ha TepMETUYHOCTb.

3akperuieHrne ero Ha mratuBe. Pucynok npubopa npu noMoriu tpadapera.

2.3HarpeBatenbnuble mpubopsl. CrouproBka. ['azoBas ropenka. Ilnutka. Bonsnas Oans.
Hasnauenue HarpeBaTenbHbIX IPUOOPOB.

N3ydeHne cnupTOBKHU: COCTABHBIE YACTH U UX (PYHKIIHUS.

l'oproyee TOMMMBO AJii COHUPTOBOK: ATHIOBBIA cHUPT. OCOOEHHOCTH PEaKIUU TOPEHHUS:
BbIZIeNIeHHUE Teria u cBeta. Cyxoe roproyee

[IpaBuna HarpeBaHusi IPOOHPOK C BOAHBIMU pacTBOpaMHu (TipeBapUTEIbHBIA MPOTPEB BCeit
MOBEPXHOCTH, OOS3aTENbHBIN HAKIOH MPOOUPKH, OTBEPCTHE MPOOUPKH «OT cels», 3aKperuieHue
Jepokatens MpoOUpKN).

Hcnonp3oBaHnue Turiedl mNpu NOpoKalMBaHMM  BemlecTB. Ha3HaueHuwe — omnepanuu
MIPOKAIIMBAHUSI.

[IpakTUueckas 4acTsb.

N3yuenue nnamMmeHu. PUCYHOK mu1aMeHH.

COopka mpubopa [uTsi BeIIapUBaHMs COJU (KOJIBIIO HA IITATHB, BHIMIApUBATENbHAS YaIlKa,
BOJIHBIN PacTBOP COJIM, CHIUPTOBKA). PucyHOK mpubopa npu momomu Tpadapera.




2.4 Yuctele BemecTBa, 0co00 yncteie BemectBa. [Ipumecu. CriocoObl OYMCTKH BEIIECTB OT
npuMeced M paszaeneHus cmeced. PunbrpoBanue. lleperonka. Kpucrammmsanus. Pasnenenue c
IIOMOIIBIO MAarHNTA, IEJIUTEIbHON BOPOHKH

IIpakTHueckas 4acTs.

1 BapUaHT: CMECh PEYHOTO MeCKa U caxapa.

2 BApUAHT: CMECh PEUHOTO IECKa U NOBAPEHHOM COJIH.

CocTtaBuTh cXeMy IIOCJIEJOBAaTEIbHOCTH oOmepanuil (pacTBopeHue, (QUIBTPOBAHUE,
BbinapuBanue). CpaBHUTH U 00CYIUThH pe3yabTaThl ABYX BapuaHTOB. OOpaTUTh BHUMaHUE HA CMECh
caxapa M mecka (y HEKOTOpBIX YalllKU MOKPBUIUCH KOPUYHEBOM Maccoil), Ha BaXXHOCTb YCIIOBUM
IIPOBEJICHUS IKCIIEPUMEHTA, B IAHHOM CJIy4ae Ha CBOEBPEMEHHOE MPEKpallleH e HarpeBa.

2.5MeTto/1bl T03HAaHUS B €CTECTBO3HAHUU.

Habmronenue. Dxcniepument. MoienupoBaHue.

VYcnoBust npoBeseHUsi HaOMIOJEHUSI KaK OCHOBHOI'O METOJla MO3HAHHsS. MBICIUTENbHBIN U
peaJIbHbIN SKCIIEpUMEHT. YHUBEpCAJIbHbIE 3HAHMSI 4YEJIOBEYECTBA HAa OCHOBE HAOJIOJCHMUS.
duznyeckue U XuMU4eckue spieHus. [Ipakrnueckas 4acTs.

bpoyHoBckoe gaBmkeHue 1ojJ MHUKpockornoMm. OOHapyxkeHHe JKHpa B  CEMEHax
nojcoiHeyHuka. OOHapyxkeHue kpaxmana B kaprodene. OOHapyKeHHE YIIEKHCIOro ra3a B
BBIJIbIXaeMOM Bo3ayxe. Jlob6aBieHne TMMOHHOM KUCIOTHI B Yail. OdopmieHue paboThI.

HasBanwue onbITa Kaxk BbimonHsiim Yro Habmroganu

OOpaTuTh BHUMaHHE HA MPAKTHUYECKUE 3aTaHWS MPONUIBIX 3aHATHH. AKIEHTHPOBATH, YTO
METO,T HAOJFOJICHUS] — OCHOBHOM METO,T TO3HAHWSL.

2.6 Bona. PactBopel. Mopckas u TipecHast BojJa. bruosorndeckue KUIKOCTH: KPOBB, TUMQa,
KJIETOYHBIM COK. DKOJIOTHYECKHE MPOOIEMBI BOJIBI. DJIEKTPOIPOBOJHOCTh KaK CBONCTBO PacTBOPOB
AIEKTPOJIUTOB (TIpaBMiIa O€30MMACHOCTH C AJIEKTPONIPHUOOpaMu).

[IpakTnueckas 4yacThb.

Omnpenenenre ¢ MOMOIIBIO 3JEKTPOIPOBOAHOCTH PACTBOPOB: B KAKOM XMMUYECKOM CTaKaHE
HaXOJUTCsS AUCTUIUIMpOBaHHas BojAa. J[aHbI TpHU pacTBOpa: pacTBOpP MOBAPEHHOW COJH, PACTBOP
caxapa, JucTwuiipoBanHas Boja. OdopmiieHne padboTHI.

Ha3zBanue pactBopa Yro wHabmromaem (3aropaercs JaMIlOuYKa
WU HET)

Kak pacrno3Harb: B KakoM CTakaHe — JTUCTHJIZIMPOBaHHAs BOJa U pacTBOp caxapa. JoyKHbI
MIPEJIOKUTH JIBa CII0cO0a: OPraHoJICITUYECKHI U BHIIapUBaHUE.

[Ipoext «M3roToBieHHe CaMOJEIBbHOTO MPUOOpa ISl UCCIETOBAHUS IEKTPOIPOBOJHOCTH
pacTBOpPOB»

2.7 MaccoBasi J10J1s1 paCTBOPEHHOTO BEIIECTBA, WM MPOICHTHAsI KOHIIEHTPAIUs BEIIECTBA B
pacTBope.

BsemmuBanue. PasnoBechl. HaBecka. MepHas mnocyna (MepHbIE CTakaHbl, KOJIOBI,
nuIuHAps). [IpakTryeckas 4acTs.

[IpuroroBnenue pacTBOPOB MOBAPEHHOM COJIM 3aJaHHOW KOHIIEHTPALIUH.

[IpuroroBnenue MmuUMy4yero HamuTKa M3 MULIEBOM COJAbI, JUMOHHOW KHCJIOTHI, caxapa M
ACKOpOMHOBOW KHCIIOTHI: Ka)aas TPYIIa ONpeaeseT KOJIHMUYEeCTBO BEIIECTB HA CBOE YCMOTPEHHE.
CpaBHeHHe U 0OCYKIEHHE MPUTOTOBIEHHBIX HAMHUTKOB C T.3p. BKyca, (PUKCAIIMH HAOII0JaeMbIX
3¢ dEeKTOB, PaCUETOB UITH BBITIOJHEHUS «HA TTIA30K», SKCIIEPUMEHTAIBHON KYIbTYpPHI.

2.8 HacplIIlleHHbIE U TTIEPECHIIIICHHBIE PACTBOPHI.

Meroauka BbIpaliuBaHus KpuctaiioB. MonHokpuctami. Kpucramnmueckue npyssl. Uto
TaKOE «3aTpaBKay.

JleMoHCTpalys IEPECHIIEHHOTO pacTBOpa alleTaTa HaTpusl.



IIpakTrueckas 4acTs.

[IpuroToBiieHNE HACBHIIIEHHBIX M IEPECHIIIEHHBIX pacTBOpOB. lIpuroroBieHne BOIHBIX
pacTBOPOB MEIHOTO KyIOpoca, XJIOpHJAa HAaTpus, caxapo3bl JJs BbIPAIIMBAHMS KPUCTAJLIOB.
BeipanuBanye KpucTauioB U3 pacTBOpa KAMEHHON COJIM U MOJUPOBAHHOW COJIM: €CTh JIM pa3HMIIA.
[Touemy Ui BbIpalllMBaHUsl KPUCTAJUIOB KaMEHHAs COJIb JIydllle, 4YeM uojaupoBaHHad. llomydeHue
OKpAllIEHHBIX KpPUCTAJJIOB COJIM C MCIOJIb30BAaHUEM IIMIIEBBIX Kpacureneil. BslpamuBanue
KPUCTAJIJIOB MEIHOTO KYIIOPOCa U3 BOJHOCIUPTOBBIX PACTBOPOB.

3. 3HaKOMHUMCS C MEPOM HaHOYACTHII

3.1MopenupoBanne. Mojenu B €CTECTBO3HaHUM (TIOOYC, KapThl, (u3ndeckue MOIemH,
OMOJIOTUYECKHE MYIISDKHU, KPUCTAJUTMYECKHE PeIeTKH). MoaeIr aTOMOB M MOJIEKYJI B XHMHH.

[IpakTrueckas 4acTs.

N3roToBnenne Moeneil MOJIEKYI U3 MOAPYIHBIX cpeAcTB. PaboTa BooOpakeHuUsI.

3.2Ctpoenue BemectBa. Pazmepsl yactun. HanouacTuisr.

[IpoexTtHas 3agava Ne 1. Kak y3HaTh npuMepHbIE pa3Mepbl BATAMUHHOTO JAPaXKe «YHAECBUT,
«PeBUTY», yNakOBKHM KOTOPBIX PAacIOJIOKEHBI y BaC Ha CTOJIAaX, HE OTKPbIBas OaHOYEK.

[IpoextHast 3amaua Ne 2. V Bac Ha crosiax HaxoAsTcss MEpPHBIM IMIMHAP, KOJ0a C BOJOH,
BEChl PBIYAXHOTO THMa ¢ HaOOpoMm pa3HoBecoB. lIpemnoxure crnocoObl ompeneneHus pasMepoB
MOJIEKYJ BOJIbI (IPAKTHUUECKUN U TEOPETUUECKUI).

Bompoc: OtHocutcs nu Mojekynaa BoAbl K HaHoudactuiam? Ilouemy BHpYChI Ha3bIBarOT
HaHOpoOOTaMU?

3.3KosutoniHpie CHCTEMBI: TIOYBA, TJIMHA, MPHPOIHBIE BOJBI, BO3IYX IIBIM, XJ€0, MOJOKO,
Macio, KpoBb, KOJUIOMJHBIE U UCTUHHBIE pacTBOpbl. OnTHueckue cBoiicTBa: «3pdext Tunmams»,
«SBJIEHUE UCKPSIIUXCS cioeBy. KommonaHuple yacTUIIbI U UX pa3Mephl.

OkcnepumenTanbHas 3aaa4a Ne 1. Ha crosax: nasepHas ykaska W ja3epHblil (oHApUK C
KpacHBIM JIy4OM, 1Ba XUMHUYECKUX CTAKaHa: B OJHOM 3aBAPCHHBIN NIAKETUK Yasi, B IPYTOM — YUCTast
Boaa. IIpomyctute nyd nasepHoro (oHapuka depe3 CTakaHbl. B KkakoMm cTakaHe, MO-BalleMy
MHEHUIO, HAXOAUTCS KOJUIOMAHAsA cuctema? Ha yeM 0CHOBBIBAaeTCS Ballle MPEANTONIOKEHHE?

DKkcnepuMeHTanbHas 3aga4ya Ne 2. Bam BbIIaHbl pacTBOPBI alleTaTa CBUHIIA P b(CH3COO)2
U MOJWJa Kalus , IITaTUB C MPOOMpPKaMH, CIUPTOBAs ropeska, mpodbupkoaepxkarenab. B mpobupky
HajeluTe 2 MJI pacTBOpa HMOoaMIa Kaiaus (BBICOTOM 2 CM) W 3aTeM NpuiIeldTe 2 MJI pacTBopa
Pb(CH;COO),

OO6pasyercs xenTeiii ocafgok. Harpeire mpoOUpKy 10 pacTBOPEHUs OcaaKa. 3aTeM OXJIaAUTe
MPOOHUPKY OKOJIO 2-3 MHUH M TIOMEIIIAeM B COCY/I C XOJIOJIHOM JiesiHOM Booi. UTto Habmogaete? Uto
MIPOUCXOUT MPHU BCTPIXUBAHUU MPOOUPKHU?

Wrtak, BBl TOJNBKO YTO OOHAPYKWIM pa3IMuUMe MEXAy HCTUHHBIMU pacTBOpaMH U
KOJUIOMJHBIMH pacTBOpamMu. BrocinenHux Bbl HaONIONadM TMPOSIBICHHUE ONTHYECKHX 3(PQEeKTOB:
«@hdext Tunpans» (9ker. 3a1. Nel) u «sBiIeHHE UCKPSILIUXCS cT0eB» (IKCM. 3a1.Ne2).

Bompoc: Kak noka3zaTh, 4TO MBUIBHBIH PacTBOp sBisieTcs KoyuougHou cucremoit? (Ilo
paccesiHUIO CBETa B pacTBOpe -KoHyc Tunans).

UTO MpOUCXOTUT €Clii B MBUIbHBIN pacTBOp n00aBUTH moBapeHHYIO coiib? (IIpo3paunsiit
MPEKIE PAcTBOpP PE3KO MYTHEET, 00pa3yroTcsl KPYIHBIE XJIOMbs). 3HAKOMCTBO C SIBJICHUSIMU
KOaryJjsiliii U BbICAJIMBAHUA.

[IpoexTtHas 3agaua Ne 1. /[Ba yueHHKa NpUTOTOBUIIM CMECH U3 PACTUTENBHOTO Macja U BOJBIL:
N00aBUB MOJIOBUHY YaliHOH JT0>KKU Macna B 200 M1 BOJIBL.

OmuH W3 HUX YTBEPXKOAET, UYTO IMOJYYEHHAsh CMECh SIBIIETCS KOJUIOMIAHBIM PacTBOpPOM, a
apyroit oto orpumaer. Kto mpaB? CBoil OTBET WJUIIOCTPUPYHTE CHUMKAMH Ha MOOWJIBHOM
tenedone. (IIpaBer 06a yuenuka. Bce 3aBUCHT OT ocoOeHHOCTeH HpPUTOTOBIEHHS cMecu. Ecmm
MPOCTO pa3MemiaTh Maclio B Boje, TO KoHyc TuHpans He HaOmomaetcs. Ecnmu ke akTHBHO
B30aNTHIBAaTh CMECh B TEUYEHHE HEKOTOPOrO BpPEMEHH, TO CMECh MYTHEET U B TaKOM pAacTBOpE
XOpOIIO BHUAEH KOHYC PAacCESHHOIO CBETa, TO €CTh MOSBISIOTCS MEJIKOJAUCIIEPCHBIE YacTHI[bI
KareJek Macna).
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BbIBox: KOJUTOMIIHBIE PAcTBOPHI MOKHO OOHApPYXHTh IO ONTHYECKOMY TecTy «3pdexr
Tunpans», KOTOpbIi OOHApY)KMBAETCSA, €CIM KOJIJIOMJHBIE YaCTULbI HE MPEBBIINIAIOT JUAla30H
HaHOPAa3MEpOB.

3.4 MeTozp! ¥ CpecTBa SMIMPUIECKOTO HCCIIEJOBAHUSI.

Ha npeapiaymux 3aHaTHSAX Bl BBINOIHAIM SKCIEPUMEHTAIbHbIE U IIPOEKTHBIE 3aaun. Kak
BbI JlyMaeTe, KakKle METObl UCCIEA0BAHNS BbI UCIIOJIb30BaIN?

1. Habnronenwue. 2. Dxcniepument. 3. Usmepenue. 4. CpaBHeHne

BcenoMuuTe 3a1aHus, IPOCMOTPUTE CBOM 3aIIUCH U IPOKOMMEHTUPYITE UX C TOUKH 3pPEHUSA
HCI0JIb30BAHHBIX METOJOB HCCleA0BaHUsA. UeM Bbl MOJIb30BATUCH, YTOObI PEIIUTH MOCTaBICHHYIO
nepes BaMu mpoosemy.

[IpoexTHas 3amaga Ne 1. Haiinure, yeMy paBHa IUIOTHOCTD alllOMHUHHEBOM (POJBTU U MEIHOM
WIA CTaJbHOM OOJBAaHKM HENpPaBWIBHOW (OPMBI, KOTOpPBHIE JIeKAT Ha BamMxXx cTojiax. Mumer
00CcyX/IeHHe.

JIOMKHBI TPEUIOKUTh IUIAaH pELIEHUS 3TOM 3ajaud, ONpeAeTUuTh Kakue HE0O0XOAMMBbI
M3MEpUTENbHbIE TPUOOPBI AJIs PELIEHUS 3TOM 3a4a4u.

CpaBHUTH HalJICHHOE 3HAYEHHE IJIOTHOCTH AJTIOMUHHUSA, MEAU WJIU CTAJIM CO CIPAaBOYHOMN
BEJIMYMHOM.

3.5Kak creneHp W3MENbYCHHOCTH BJIMSET Ha OOIIYI0 TUIONMIAb COMPUKACAIOMINXCS YaCTHII.
OObeMHbIe B3pbIBBI Ha MYKOMOJBHOM 3aBOJIE, JAPEBECHO-CTPYKEUHOM mnpeanpustu. Ilouemy
HeNb3s UCHOJIb30BaTh OCH3UH AJIS PO3KUra ApoB. BCIOMHUTBH «4TO Takoe IUIOIIAIbY, «EIMHHIIBI
W3MEpEeHUs TUIOIIA TN,

[IpoextHast 3amaua Ne 1. V Bac Ha cronax HaxonaTcs mubo Kyouk PyOuka, nubo maneHbkast
ynakoBka caxapa-padunana. Haiiaure muomanp 1enoro Kyowka W OOMIyIO TUIOMATs 9 MajbixX
KyOHMKOB, U3 KOTOPBIX COCTOMT OOJIBIION KyOWK; WIJIM LI€JIOW yIaKOBKU caxapa M OOIIyro IUIONIaab
BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHUTE 3Hau€HHUS IUIOIIAIU LeoM (GuUrypsl u cymmapHO
momany ee yactei? Kakyio 3akoHOMEpHOCTh MBI MOYKeM HaOI01aTh?

3.6HaHO0OBEKTH U 00YCIOBICHHOCTh UX YHUKAJIBHBIX CBOWMCTB C YBEJIMYEHUEM ILIOIIAN
MOBEPXHOCTH YaCTHIl: HAHOYACTHUIbl, HAHOIUIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHKH,
JCHJIPUMEPBI, LIEOJIUTHI, KBAHTOBBIE TOUKH.

[TpoexTHas 3amaua Ne 2. Vxo nocst umeet muHy 12-13 MM, a yactuna maraerura Fe304 —
20 aM. YBenmuubTe uX B 1 Mmwmmuapa pa3. C kakuMu 00bEeKTaMH BBl TETIEph OYyJeTe WX CPaBHUBATh?
Kakue gusnueckrie BeTUYMHBI U3MEHSIOTCS [IPU U3MEHEHUH JTMHEHHBIX pa3MepoB?

[TpoexTtHas 3agada Ne 3. Ckonbko iicToB Oymaru A4 Boiiaer B crakan oobemoM 100 mu?

Kaxxmoit rpymme BblgaHbl JUCTBI Oymaru A4 u XuMuuyeckue crakanbl oobemoMm 100 mur.
Kaxxnas rpymmna uiier oTBeT Ha 3TOT BOMPOC.

[Ipennaraem momoib: COMHUTE JUCTHI B KOMOK. CKOJBKO KOMKOB OyMaru BOILIO B OJUH
CTakaH?

Haiigure mnomaaps oTAenbHOro Jucta A4 U TUIOmaah HOBEPXHOCTH XUMUYECKOTO CTaKaHa.
Haiigute cymmapHyro miomaas KOMKOB Oymaru, HaXoAsIIUXcs B cTakaHe?

JlenaioT BBIBOJ: OHA OKa3allaCh 3HAYUTENILHO OOJIbIIIE IIOMIAAN MOBEPXHOCTH CTAaKaHa.

Kakum o0pazoM MBI yBEIMUWIM CyMMapHYIO IUIOIIA[b MOBEPXHOCTH Oymaru?
(YMenblieHuEeM 00beMa OJHOTO JIHCTA)

3. 6 HaHoOOBbeKThI U 00YCIIOBIEHHOCTh MX YHUKAJIBbHBIX CBOMCTB C YBEIMYEHHEM ILIOLIAAN
MOBEPXHOCTH YAaCTHUI: HAHOYACTHUIbl, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HaHOIIAPHKH,
JEHJIPUMEDBI, LIEOJIUTHI, KBAHTOBBIE TOUKHU

IIpoextHas 3amaua Ne 4.Haiinure miomiaae cBoeil depemHON KOPOOKM M CpaBHHUTE €€ C
TUIONIA/IbI0 TOBEPXHOCTH GOJIBIIMX MOJTyIIAPHUiA U uepenHoii kopobku, eciu S(kopa 6.11.) = 2500 cm?

~ i 2
S(4.K)=41r/2,rre r=C/27t.
OG’LHCHCHHCZ 6OJ'H:IJ_Ia}I Iiomaab 60J'IBI_HI/IX nonymapnﬁ O6’L${CH$ICTC$I HaJIMYUCM
MHOTOYHUCIJICHHBIX CKJIIaJO0OK.
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OkcnepuMeHTallbHas 3a1a4ya. Ha cTosmax HaxoJsdTcsl CTajlbHas KHOIIKA, JKEJIE3HBIN T'BO3[b,
KYCOYCK MCI[HOﬁ IMMPOBOJIOKH, MCIHAad CKpPCIIKA, TI'PAaHyJIbl aJIOMUHHUA W [HWHKA, IITAaTUB C
npobupkamu, coJisiHast KucioTa. IlomecTuTe mpeioKeHHbIe Tela Ha THO MPOOMPOK U JA00aBbTE
3aTeM COJIIHYIO KUCIIOTY (BBICOTA CTOJI0A KUAKOCTH MPUMEPHO 1,5¢M).

Onummre, 9T0O BBl HAOIIOJACTE B KAXKIOW U3 MPOOUPOK.

3HAKOMCTBO C QJICKTPOXUMHUUCCKUM AO0M HaAIl SOKCHU M METAJIOB.

Hazpanne Haszpanne Yro JleBee wm
o0BeKTa MeTajia, us3 Ha0JII01aeM npaBee
KOTOpPOro  clenaH OTHOCUTEIIb
OO0BEKT HO
H» B
OJI/XUM sy

C KUCIIOTOW HE B3aUMOJCUCTBYIOT METAJIBL.. .. .....

- 3amanue o yueOHnky M.A. AXMeToBa: 03HAaKOMBTECh C TEKCTOM Ha C. 13.

- C KakuM BBI CTOJKHYJIUCH IPOTHBOpeuremM? Meab 1 cepedpo B HAHOCOCTOSTHUSXCIIOCOOHBI
B3aMMO/ICHICTBOBATh C KUCIOTAMH. Y BEJINUCHHUE

IJIOMIAIA TIOBEPXHOCTH PEATUPYIOMIUX YACTUIl BIUSIET HE TOJHKO HA CKOPOCTh PEaKIMU
(oOBeMHBIE B3pBIBBI), HO M Ha XapaKTep XMMHYECKHX CBOMCTB.

[TpoekT «B mounckax KOJIOUIHBIX PACTBOPOB»

4. XuMHs Ha CTpaxe 3/10POBbSL.

4.1 Yox. Bosronka vona. Mox u3 antekw.

[IpakTnueckas 4yacThb.

N3roroBnenue Moaenu MOJICKYJIbI Ho1a. DIeKTpoHHas, rpaduyeckas GpopmMyiia Hoaa

[Ipoext «OOHapykeHHE KpaxMalia B MPOAYKTAaX MTUTAHUS.

4. 2«MaprannoBkay. Ilepmanranat kamus. MapraHeny W €ro CTENEHU OKHUCICHUS
[IpakTrueckas 4acThb.

Omnpenenenre MacCOBOM 0N KUCIOPOAA B MOJIEKYJIE TIepMaHraHaTa Kajus.

Pacyer oTHOCHTENBHOMN TNIOTHOCTH KUCIOPO/A 110 BO3AYXY.

C6opka npubopa i MOITy4eHUs KUCIOPOa METOJIOM BBITECHEHUS BO3yXa. JKCIIEPUMEHT:
cbopka npubopa A pas3iioKeHus nepManranata kanus. KauectBeHHasi peakius Ha KUCIOPOJ.

L{BeTHBIE peakiuu ¢ MepMaHraHaTOM Kajius (Harmp., IEpMaHraHat Kaius U cyab(uT HaTpus,
Jp.)

4 3Tlepekuck Bogopoaa. CBOMCTBA U MPUMEHEHHE MEPOKCHIA BOIOPOIA.

CreneHp OKHUCIIEHUS KUCTIOPO/ia B MOJIEKYJIE TIEpOKCHIa BOJIOPOIa.

Peakuust paznoxkenus nmepokcuaa Bojopona. Kak mpoBectu skcrepuMeHT. KatanuzaTtopsl.
Oxcup mapranma (1V), pepmeHT kaTanaza — KaTalu3aTopbl peakiuu pasnoxkeHus. [Ipakruueckas
4acTh.

Oxcup mapranna (1V): nanucats popmysy BelecTBa U OMPEAEIUTh CTEIIEHb OKHCICHUSI.

Tpu npobupku, B KaxJ0H HAXOJUTCS HECKOJIBKO MJI anTEYHOM MepeKkucH Bojaopona. Bo
BTOPYI0O M TPEThIO TPOOMPKHU TOMECTUTE COOTBETCTBEHHO okcuj Mapranma (1V) (Ha koHumke
LIMAaTeNs) U CBeKEHATePThIA KapTodelb (Ha KOHYMKE IIIaTes).

Howmep Yro gobaBuim Yro HabmromaeM
poOHpKU

Hanwucate ypaBHeHHe peakiuu ¢ 0003HaYeHUsAMH yCIOBHHA ee nmpoTekanus. [Ipoucxonut iau
peakuus B nepBoil mpobupke? Ilpemtoxxure npubop Ui MOJydeHUs BOJOPOJA NMPH Pa3IoKEHUH
MIEPOKCHIa BOJAOPOAA.
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4.4 AuennuicanuuuioBasi KucioTa. AckopOuHoBas kuciorta. KucinotHocts cpenpl. pH —
VMHJIMKATOpbI CBOMMHU pyKaMu. [IpakTrueckas 4acrs.

Onwucanue ¢u3nveckux cBOUCTB. [IpUroToBIIEHHE pAcTBOPOB AalETWICATMIUIOBOM U
aCKOpOMHOBOM KUCIOT. JlelicTBue HHIMKATOpOB (peHondranenHa, JakMyca 1 METUIIOPaHKa) Ha UX
pacTBOpBHI.

UHUKATOPBI AneTrnicanuuuioBas AckopOHHOBasl KMCIIOTa
KHCIIOTa
denondranenH
Jlakmyc
METHJIOAHK

[IpuroTtosienue oTBapa KpacHo# kamycTel. HaOntonenue n3aMeHeHus 1iBeTa 0TBapa B pa3HbIX
pacTBopax (yKCycHasi, TUMOHHAsl, aCKOPOMHOBAsI KUCJIOThI, IOBapeHHas COJb, Fa3UpPOBAHHAs BOJA,
HaIIaThIPHBIN CIUPT, MUIIEBask COJIa, PACTBOP Mblja U CTUPAJILHOTO MOPOIIKA).

B3aumoneiictBue ackopOMHOBOW KHCIOTHI ¢ HomoMm. Bompoc: mis kKakux 1eneid MOMHO
WCIIOJIb30BATh ATy peakiuio? (st oOHApYKEHUsT aCKOPOMHOBOM KUCIIOTHI B T OJIYKTaX IMUTAHUS).

1 pearent 2 peareHT Uto HabmromaeM mpu ux
aCKOpOMHOBAs KHCIIOTA Hox B3aNMOJECHCTBUHU

dusnueckue dusnueckue
CBOIiCTBA: CBOMCTBA: .........

4.5 «3eneHka» WM OpWUTMAHTOBBIM 3elIeHbIH. [[BeT mopomkooOpa3HOTO OPUILIMAHTOBOTO
3eneHoro. [IpakTuueckoe 3HaYeHHE U MOJTyYEHHE.

[IpakTnueckas 4yacThb.

®dusndecKue CBONCTBA OPUIITTHAHTOBOTO 3€JICHOTO

Kak pokazaTh MoATMHHOCTH OpHIIMAHTOBOrO 3ejeHoro. IIpoBeneHue mocienoBaTeNbHBIX
peaknuii B OJHOW MpoOHMpKEe C OPWUUIMAHTOBBIM 3€JICHBIM: BHaAYalle B TPOOUPKY 100aBUTH
KOHIICHTPUPOBAHHOM COJISTHOW KUCJIOTHI, a 3aTeM pactBopa menoun NaOH. Odopmienne paboTsl
[0 CBOEMY YCMOTPEHMIO. 3aTeM OOCYIUTh: Kak 3a(UKCUPOBAIM pPE3ylIbTaThl SKCIEPUMEHTa
(M3MeHeHHe 11BeTa, BhIMAICHUE 0CAIIKA).

[IpoexT «MOXHO 11 UCHOJIB30BaTh OPUIIIIMAHTOBBIN 3€JIEHBIA KaK WHAMKATOP KUCIOTHOCTH
CpenbD»

4.6«MpL10 dyziecHOE»: XO35UCTBEHHOE U TyaJIeTHOE, JKUIKOE U TBEPJIOE.

[IpakTHyeckas 4acTb.

JleiicTBHe TakMyca Ha pacTBOP MbLIA, PACTBOP CTUPATIHLHOTO MOPOIIIKA

(moKa3aTenbCTBO MIEJIOYHOTO XapaKTepa MOKIIUX cpeAcTB). M3ydueHne STUKETOK TBEPAOTO U
KUJKOTO MbUIa (pa3iuyhe B XHUMHYECKOM cocTaBe). PacTBopeHHME MbUIa B KECTKOW U
JUCTUIUTMPOBAHHOMU Boje. Dddext

Tunnans.

[IpoekT «MbL1OBapEeHUE

5. Xumusg aim

5.1 Caxap, kpaxmail, HeJUTI0I03a —pPOACTBEHHUKH TITIOKO3bI.

Uto Takoe nuabet. [ mukeMudeckuii HHAEKC MPOIYKTOB MTUTAHMUS.

XUMUYECKUE TIOJICIIACTUTENN U UX KOBAPCTBO.

[IpakTHyeckas 4acTb.

Omnpenenenre TPOIYKTOB C BEICOKUM TJIMKEMHUYECKUM UHJEKCOM (paboTa ¢ Tabmuiei).

Onpenensem mojacinactutenu: acmapram, copout (PaGora ¢ »sTtukerkamu. OIBIT:
B3aMMO/ICHCTBUE TITIOKO3HI ¢ THApokcuaoM Menu (IT), cBexenpuroToBIeHHBIM.
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HccnenoBanue M3MEHEHUS COAEPIKAaHUS TIIOKO3bI B KPOBH IMOCIIEe cOaTaHCUPOBAHHOTO 00ena
1 mocyie ynorpebneHust ¢pactdyaa: KHPUEIIKOB, YUIICOB, CIIAIKUX Ta3UPOBAHHBIX HAITUTKOB.

5.2AnOMUHMN: BENUMKUNA U ykacHbI. [loueMy He cienyeT MOJb30BaThCs aJIOMUHHUEBOM
nocynoit? ConepHuk kanpiusi. Octeonopos. Meramisl kKoHCepBHOW O6anku. [IpakTrueckas paboTa.

CBoiicTBa amOMHUHHUS M OOJACTH TNPHUMEHEHHs ATIOMHUHUS HAa OCHOBAaHHUU €ro CBOWCTB
(moBTopenue). CocTaBUTh TAONHILY, KJIACTEP U CXEMY.

[IpoBeneHne XMMUYECKUX PEaKIUi, XapaKTepu3youx aM(pOTepHbIE CBOWCTBA COSANHEHHIM
anmoMuHMs. OnbIT 1. ATIOMUHUHN U COJIsTHAas! KUCIIOTA.

Omnplt 2. Xn0puj amOMUHUS U TUAPOKCU] HATPUS

Omnpit 3. ['Mapokcua anroMUHUS U COJIIHAsE KUCIIOTa

OmnpiT 4. ['MapoKcH T ATFOMUHUS U THI OKCUJT HATPHS

HasBanue onbiTa UYro Habmomaem YpaBHEHHE XUMUYECKOU PEAKIINH

[Ipoext «Ee BennuecTBO KOHCEPBHAsL OaHKa: HIKCIIEPUMEHTAIBHOE ONpEACICHIUE METAJUIOBY.

5.3 VYkcycHas kuciorta. CTOJIOBBINA YKCYC, YKCYCHAsl 9CCEHIIHS, JICNITHAs YKCYCHAsl KHCJIOTA: B
yeMm pasHuna. CBoilcTBa yKCYCHOM KHCIOTBHI M €€ IpuMeHeHue. DU3NO0JOTHYecKoe BO3/EHCTBHE
KHUCIIOTBHI.

[IpakTnueckas pabdora.

CocraBiieHHE MOHATUIHONW CXEMBI: «YTO S 3HAaI0 00 YKCYCHOW KHUCJIOTE» (MHIUBUIYaJIbHO,
1160 B TpyIIe).

Pacuer KOHIIEHTpalMK KUCTIOTHI IPU €€ pa30aBIeHUU.

KucnoTHOCTE pacTBOpOB MHUINEBON COABI U YKCYCHOM KHCIJIOTHI. ['allleHue MUIEBOUM COJIbI
YKCYCHOW KHCJIOTOW: TpHU3HAKM XHMHYECKOW peakiuu (BBIICICHUE Tra3za, Pe3KOe YyBEIUYEHUE
o0bema peakioHHO# cMecu). [ToBTOpUTH peakiinio rameHus Coabl ¢ UCIOJIb30BaHUEM HHIUKATOpa
(Hamp., oTBapa KpaCHOKOYAHHOM KarrycThl). st uero HeoOxoaumo ObLIO TPUMEHEHNE WHIANKAaTOpa?

OOpaTuTh BHUMaHUE, YTO BBIJEJIEHUE Ta3a YacTO COMPOBOXKIAETCS YyBEIMYEHHEM 00beMa
peakimoHHOM cMmecu. Kakue Mepbl MpeloCTOPOKHOCTU HY)KHO COONIOAATh MPH MPOBEICHUU TaKUX
peakuuii?

5.4 «Counenas Hamia *HU3HbY» (MIOBapeHHAsl COJIb, MOTAI, TJIyTamaT HaTpuUA ....... riiayoepoBa
COJIb, ME/IHBIM KyIOpOC:«« - -+

[Mumesas cona, mUThEBask coja, KaJbIMHUPOBAHHAS COJA, KayCTUUYECKas COJa: OJIMHAKOBBIC
WM pasHble BellecTBa. KauecTBeHHble peakinu B xumuu. [Ipakruueckas padota

Onpenenuth: Kakoe U3 BellecTB (MHIEBas COJa, KaycCTUYecKas COJa, KaJbLIMHUPOBAHHAS
C0J1a) SIBJIAFOTCS COJIIMM YTOJbHOHM KUCIOThL. OmbIT 1. JleiicTBue HHAMKATOpaMH.

Ompit 2. [leiicTBre Ha pacTBOPHI MUILIEBON M KAYCTUYECKON COJIbI YKCYCHON KHUCIIOTBI

HazBanue omnniTa Yro HaOIOIaeM BriBox

[IpoBeaeHue ONbITOB MOATBEPKIAET, UTO MUILEBAsI COAQ, KAIBIIMHUPOBAHHAS COJIa 3TO COJIU
c11aboii yrobHON KUCIIOTHI, a KayCTUYeCKasi CoJla —pacTBOPUMOE OCHOBAHUE.

OO6cyauTh, Kak 10Ka3aTh OMBITHBIM ITyTE€M, YTO MUILEBAs CO/IA SBISETCS KUCION COJIBIO.

5.5Bpexn HutpatoB: Mu¢ wuiu mnpaBaa. Ilonp3a HUTpaTOB: BaXHEWIIMEe MHUHEpaJIbHbIE
ynoOpeHuss Kak HCTOYHHMK a3oTa. KpyroBopor azorta. [louemy BeHeprHa MyXOJIOBKAa MOEAaeT
HAaCEKOMBIX (TaKk OHa BOCIOJIHSET HEAOCTATOK a30Ta B OOJNOTHUCTHIX MecTax). HuTpaTsl B KauecTBe
MUILIEBBIX KOHCEPBAHTOB. Kakue npeBpamieHusi MpoucXoT C HUTpaTaMH B OpPraHU3ME YEJIOBEKa.
ABOT ¥ €ro CTeneHu OKUCIICHUS.

[IpakTrueckas 4acThb.

OnpezneneHre MaccoBOM JOJM a30Ta B KaJIUMHOW, HATPUEBOW M aMMOHMITHOM cemuTpe.
BriBog: kakoe u3 HUX OoJiee [IEHHOE a30THOE yI00peHHe.
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[TpoekT «BausiHue a30THBIX YIOOpEHUI HA POCT CAXKEHIIEB (hacomy.

6. PaboTa Hax mpoexTtamu — 5 9

6.1 Oran BeIOOPA TEMBI, TOCTAHOBKY IIEJIH, 337129 UCCIICIOBAHUS .

6.2 DTan BbIIBUKEHUS TUIIOTE3HI.

6.3 Dran mnaHupoBaHus myTH J{OCTHIKEHUS MENel HCcCaeI0BaTeNbCKUX (TIPOCKTHBIX) PaboT
1 BBIOOpa HEOOXOAUMOTO HHCTPYMEHTAPHSL.

6.4  Dtam npose/lenust yaeOGHOTO ncciea0BaHus (IIPOSKTHON pabOTHI) C TPOMEKYTOUHBIM
KOHTPOJIEM 32 XOJIOM BBITIOJTHEHUS U KOPPEKIUEH pe3yabTaToB.

6.5 Dtan opopmienus, mpeacTaBieHus (3aIUTHI) TPOAYKTa MPOESKTHOW PabOTHI

CHUCOK MCHOIB3YEMbBIX HCTOYHHKOB

Crincox OCHOBHOM JTUTEPATYpPhI:

1. Xumunueckas sHuuknoneaud. T 1. M., 1988 1.

2. Kykymikun FO.H. «Xumus Bokpyr Hac», M. Beiciias mkona, 2018 r..
3. B.1. Ky3nenoB «XuMus Ha Hopore HOBOTO ThIcAYENeTUs», «XuMus B 1mkose» Ne 1, 2017.

4. AJUL KOmun u apyrue. «Xumus s Bacy. M. «Xumus2002.
Criicox auTepaTyphl ISl YIUTEIIS:

1. OC. T'abpuensn, ['T. JIpicoBa «HactonpHas kHUTa yuurtens xumun». , poda, 2017.

2. Amux6epoBa JL.IO. 3anumarenvHas xumusg. KHura ansg ydamuxcs, ydurtenedl u
pomutenen. M.: ACT-ITPECC, 2017,
3. KA. MakapoB «Xumus u 310poBbe». M. «lIpoceemenue».2005.

4. 1O.H. KopoTsimeBa «XuMuyeckue caloHbl KpacoThDy. «XuMus B mikosie». Ne 1. 2005

5. Ckypuxun .M., Heuaer A.I1. Bce o nuiie ¢ TOUku 3peHUs XUMUKA.

Cnpas.u3nanue. M. Bricas mikona, 2009

6. AxmetoB M. A., 3oposa EIO. O6y4enre XuMun Kak MPOIECC pa3BUTHS

1. MO3HABATENBHBIX cTpareruii yuamuxcs [Tekcr]/ AxmetoB M. A., 3oposa E.1IO.//
Hayxka u mikona.- 2015.- Ne 2.- C.81-87

8. JlazapeB B. C. IIpoekTHas AeSTEIbHOCTh B IIKOJIE: HEUCHOJb3YEMbIE BO3MOXKHOCTH
[Texct]/ JIazaper B. C. [Bonpockr o6pazoBanus. — 2015.- Nes.-c. 292-307.

9. Boponmor A. IlpoektHas 3amaua [DnekTpoHHbIl pecype]| / Boponmor A. _XKypnan
«HauanpHas IIKOJIa. - 2007.- No 6. Pexum JOCTyTa: http ://nsc. 1

september.ru/article.php?id=200700608

10.Brenenune B HaHOTeXHOJOTUH. XuMusl [Tekct]/ yuebHOe mocobue mist ydammuxcs 10 11
kimaccoB/ moxa penakinuend AxmeroBa M.A. - CII6: o0pa3oBaTeNbHBIA IIEHTP «YUacTuey,
O6pazosarenbHbie mpoekThl, 2011 — 108 c. (cepus Hanomkoa)

1 1 Tabpuensa O.C., OctpoymoB W.I'. IlponeneBtnueckuit kypc «CTapT B XUMHIO»/
I'abpuensan O.C.- Kypnan «Xumus B mkosae».- 2005.- Ne 8.- C. 1926

12.Tony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI NpOEKTHOW AEATEIbHOCTU
IIKOJIbHUKA: METOJMYecKOoe MocoOue Mo MpernojaBaHHuI0 Kypca (C HCIOJIb30BAaHUEM TeTpaJel Ha
nevyatHoit ocHoBe)/ Ilon penakuueii npodeccopa E.S.Korana. - Camapa: UsznatenbctBo «YueOHas
nmutepatypay, Uznatensckuii tom «D@enoposy». 2006. — 224 c.

Crircok nuTepatypshl At 00y4arouXcs:

1. B.A. BoiitoBuy «Xumus B 661Ty». M. «3Hanue». 2000.

2. «OHUUKIIONEIUYECKUH cI0Baph I0HOTO XxuMuka» M. «llemaroruka», 2002.

3. «Qpynut», Xumua — M. OO0 «TI «M3marensctBo Mup knurm», 2018. 4.
AnukOepoBa JL.IO. 3anumarensHas xumusd. Kaura ansg ywamuxcs, yduTtened u poxuteneil. M.:
ACT-IIPECC, 201 T,

S, Mup xumun. 3aHumarenbHble pacckasbl 0 xumuu. Coct. F0.M.CmupHOB.
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