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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma 1o BHEYpOUHOM neATenbHOCTH «llepBpie marn B XumMum» s 8-X KJIACCOB COCTAaBJEHA B
COOTBETCTBUM € TpeboBaHusiMu DenepaibHOr0 rocyJlapCcTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa oOlero oOpa3oBaHMS
BTOPOTO MOKOJICHHUS:

1. [IpumepHasi OCHOBHasi OOpa3oBaTeNbHAS MPOrpaMMa OCHOBHOTO 00miero oOpa3oBaHus (0g00peHa pernieHueM
dbenepaabHOrO y4eOHO-METOIUUECKOTO 00bETMHEHUS 110 0011IeMYy 00pa30BaHHIO
2. IIucemo Muno6prayku ot 28.10.2015 . Ne 08-1786 «O pabouux mporpaMMax y4eOHBIX MTPEAMETOBY;
3. Tucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuu BHEYpOUHOUH ACSITEIBHOCTIY.
JlanHasi mporpaMma SIBIIETCS MPOrpaMMoOil  OOIIEUHTEIUICKTyallbHOW HampaBieHHOCTH. [Iporpamma mocTtpoeHa Ha
CJIEIYIOIINX MPUHITUIAX:
- IIpunyun nayunocmu (3HaHUS OCHOBaHBI HA OOBEKTUBHBIX HAYUHBIX (PaKTax).
- Ilpunyun nocneoosamenvrocmu u cucmemamuynocmu (00y4eHUE OT IPOCTOrO K CI0KHOMY, «OT HE3HAHMS K 3HAHUIO, OT
HEYMEHUS K YMEHUIO»).
- [Ipunyun naensonocmu (OCYILIECTBICHUE CBA3M MEKIY KOHKPETHBIM U a0CTPaKTHBIM).
- IIpunyun ocmviciennocmu (IEPEHOC UMEIOILIUXCS 3HAHUM B HOBYIO CUTYaIUIO).
- [Ipunyun cosnamenvHocmu u akmusHocmu (IPUMEHEHNE 3HaHUH Ha MIPaKTUKE).
AKTYaJILHOCTH MPOrpaMMbl 00YCIIOBIICHA TEM, YTO B Y4COHOM TUTaHE MPEAMETY «XHUMHUs» OTBEICHO BCEro 2 Jaca

B Hezenmo (8 Kiacc), yTo JaeT BO3MOXKHOCTh CPOPMHUPOBATh Y yUalllMXCs JIMIb 0a30BbIE 3HAHUA MO npeaMery. B toxe



BpeMs BO3pAcCT 8-TO Kiacca SBJSETCS BaXKHBIM I MPO(ECCHOHATBFHOTO CaMOOIpPEIEIeHHs IKOJIbHUKOB. B0o3MOXHO,
YTO IPOCHYBIIUICS UHTEPEC K XUMHUU MOKET IIEPEPACTH B Oy TyIIyIO IPOECCHIO.

AKTYaJIbHOCTh JaHHOM IPOrpaMMbl COCTOMT B U TOM, YTO OHA HE TOJIBKO JA€T BOCIHUTAHHUKAM NPAKTUYECKHUE
YMEHHUSI U HaBbIKU, (POPMUPYET HaYaIbHBIN ONBIT TBOPUECKOHN JEATENIBHOCTH, HO U PAa3BUBAET UHTEPEC 00ydaromerocs K
HKCIIEPUMEHTY, HAy4YHOMY IIOHMCKY, CIIOCOOCTBYET CaMOOIPENEICHUIO YYallluXCsl, OCO3HAHHOMY BBIOOPY MNpOQECcCHH.
VYyamuecs: CMOTyT Ha MPAKTUKE UCIOJIb30BaTh CBOM 3HAHUS HA YPOKAaX XUMHH U B OBITY.

IMenarornyeckass 1ejeco00Pa3HOCTh 3aKJIIYACTCH B TOM, YTO 0a30BbI KypC IIKOJbHOW MPOTpaMMBbl
MpeaycMaTpuBaeT MpakTUYECKUe padoThl, HO UX SBHO HEIOCTATOYHO, 4YTOOBI 3aWHTEPECOBATh YyYalIUXCs B
CaMOCTOSTEIbHOM NPHOOPETEHHH TEOPETHUECKUX 3HAHWM M MPAKTHYECKHMX YMEHUN M HaBBIKOB. [[1s 3TOro B Kypc
«IlepBble maru B XMMHMW» BKJIIOUEHBI HanOoJee IpKue, HarisAHble, MHTPUTYIOIINE SKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEUb U
3aMHTEPECOBATh YYAIIUXCS ITPAKTUYECKON HAYKOW XUMHUEH.

B pamkax HammoHanabHOro npoekrta «O0pa3oBaHHe» CO3/1aHUE LEHTPa €CTECTBEHHO-HAay4YHOH HampasieHHocTH «Touka
pocTa» MO3BOJIMIO BHEAPUTH B IIPOrpaMMy LU(POBYIO J1a0OPAaTOPUI0O M KAUYECTBEHHO H3MEHUTH IpoliecC 00ydeHUs
XUMUHU.

KonuuecTBeHHbIE SKCIEPUMEHTHI IMO3BOJAT IMOIYy4aTh JOCTOBEPHYIO HH(GOPMALMI0O O TMPOTEKaHUM TEX WM HHBIX
XUMHUYECKUX MpoIeccax, O CBOWCTBaX BewlecTB. Ha OCHOBE MOJyYEHHBIX SKCHEPUMEHTABHBIX JAaHHBIX OOydaemble
CMOTYT CAaMOCTOSITEJIbHO JI€JaTh BBIBOJbI, 0000IIATh PE3yNbTaThl, BBISABIATH 3aKOHOMEPHOCTH, YTO OJAHO3HAYHO Oyner
CIO0COOCTBOBAThH MOBBIIIIEHUIO MOTUBALIMU O0yUYEHUS IKOJIbHUKOB.

I{eas nmporpamMmmsi:



@opMHUpOBaHUE Y Yy4YaIIUXCS HAyYHBIX MPEACTABICHUNW O XMMHUHM B MOBCEIHEBHOM >XU3HHM YeEJIOBEKa
npoOyKJIeHHEe HHTEpeca U pa3BUTHE MPO(EeCCUOHATBHBIX CKIIOHHOCTEH K MPEeIMETy XUMHUSL.

3agaun:

Oo0pa3zoBartenbHbIE:

® PACHIMPUTH KPYTO30p YyUaAIIUXCSI O MUPE BEIIECTB;

® ICIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IO XUMUU Ha MIPAKTHUKE;

® O0y4UTh TEXHUKE 0€30MAaCHOCTH MPHU BHIIIOJIHEHUN XUMUUYECKUX PEaKIIN;

e chopmMupoBaTh HABBIKU BBIMOJHEHUS MPOEKTOB ¢ ucnoib3oBanueM UKT u mudposoro obopyaoBanus;

¢ BLBIIBUTH TBOPYCCKH OIIapéHHBIX 06yqa}oumxc51 U IIOMOYb UM IIPOSBHUTH ce0s.

Pa3BuBarmniue:

® CMoCOOCTBOBATh PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEHN 00yUarONIUXCS;
e (popmupoBats UKT-kOMIIeTeHTOCTH;

BocnurareabHbie:
® BOCIUTAThb CAMOCTOSTEIBHOCTh MIPU BHITIOJIHEHUU PaOOTHI;

® BOCIIMTATb YyBCTBO B3aMMOIIOMOIIH, KOJUICKTUBU3MA, YMCHHUC pa60TaTB B KOMaHAC, BOCIIUTATh

JYBCTBO JIMYHOM OTBETCTBECHHOCTH.

CBs13b CoACpPKaAaHUA NPOrpaMmMbI BHeypO‘IHOﬁ AECATECJIBbHOCTH C y‘lGﬁHLlMI/I npeamMeTamMm:

qyepes

Kypc BHeEypouHOW AESATENbHOCTH HAECHMHO M COAEpP)KATEIbHO CBsi3aH C 0a30BbIM KypCOM XHMHUH M IO3BOJISIET

MOJIJICP>KUBATh B3aUMOCBS3 TEOPUHU U MPAKTUKHU, (POPMHUPYET YCTOUUUBYIO MOTPEOHOCTH MPUMEHSIThH TIOJTyYCHHbBIC 3HAHUS U



HAaBBIKH B HOBCGI[HGBHOﬁ KHU3HU.

[Iporpamma mocTpoeHa Ha OCHOBE MeKNPeAMETHOH HWHTerpamuu ¢ (U3MKOH, MaTeMaTHUKON, OWOJOTHEN W JpYruMu
€CTECTBEHHO-HAYYHBIMU MPEIMETAMHU.

Ocob0eHHoCTH peajM3alui MPOrpaMMbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma oprieHTUpOBaHAa HA BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 crnernuanbHON MOATOTOBKH.

DopMbI 3aHATHH:

B 00pa3oBaTenbHOM IPOLECCE UCIIONB3YIOTCS Pa3aIndHble (POPMBI IPOBEACHUS 3aHATHS:

° Oecebl;
° JICKIINH;
o CEMUHAPHI;

® MPAKTHUYECKOE 3aHSTHUE;

® XUMHUYECKUUN IKCTIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKypCHUH;

e BBIIIOJHCHUE U 3a1IUTa IIPOEKTOB.
Pexxum npoBeaenusi: 34 yaca B roj - 1 pa3 B Henento. Bee 3aHITHS 110 BHEYPOUHOM JIESITEILHOCTH TTPOBOSITCS MOCTE
BCEX YPOKOB OCHOBHOTO PaclMCaHusl, TPOAOJLKUTEILHOCTh COOTBETCTBYET pekoMeHaanuam CaunlluH, 1. e. 40 MunyT.

MecTo npoBeaeHusi: 3aHATHUS TPOBOJATCS B yueOHOM kaduHere xumun MBbOY -1llaakunckas COILLL.



3nmopoBhecOeperammas OpraHu3anus 00pa3oBaTEIbHOTO IMpOIecca MPEAINoiaraeT HMCIOoJIb30BaHHE (GOpPM W METOHOB
oOyueHus1, aICKBaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIKOJTBHUKA: TPAKTHUECKHE PAaOOTHI, SIKCTICPUMEHTHI U OECEe/Ibl.

Buasbl gesiTeIbHOCTH: IpEyCMOTpPEHBI TeopeTrnueckre (204.) u nmpakrtuyeckue 3aHsaTus (144.).

IlnanupyemMble pe3yibLTATHI OCBOCHUS 00VYAIONIUMUCS MPOrpaMMbI (BHEYYEOHO) BHEYPOUYHOU NeATECIHLHOCTH

JInuHOCTHBIE pe3yJIbTAThI:

- 0CO3HABAaTh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOLIET0 MUPa, BO3MOKHOCTH €r0 I03HABAEMOCTU U OOBSICHUMOCTH Ha
OCHOBE JOCTHKEHUN HAYKH;

- IOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHuUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITENIbHOM JIeATEIbHOCTH BHE ILIKOJIbI;

- OIICHUBATh KU3HEHHBIC CUTYaIlUU C TOYKU 3pEHHs 0€30IacHOro 00pa3a KHU3HU U COXPAHEHHS 3J0POBbSI;

- OLICHUBATh 3KOJOTUYECKUHM PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPO/IBI.

- popMHUpOBaATH HKOJIOTHMUECKOE MBIIIICHUE: YMEHUE OIICHUBATH CBOIO JESATEIBHOCTh M TIOCTYIKHU JPYTUX JIOACH C TOUKU
3pEHUs] COXPaHEHUS OKPYKAIOIIEH CPE/Ibl - TapaHTa KU3HU U OJIaronoiyyus JIoael Ha 3eMIie.

MeTanpeamMeTHbIMU pe3yJibTaTaMu u3yueHus kypca «llepBbie maru B XuMuny» siBiseTcsa popMupoBaHue
YHHUBEpCAIbHBIX YaeOHbIX AeiicTBuil (YVY /).

PeryasituBubie YY/:

- CaMOCTOATEIHFHO OOHAPYKUBATH U (POPMYIUPOBATH YUEOHYIO POOIEMY, OTIPEEIATh Ie)Ib YIeOHON AeSTEIBHOCTH;

- BBIJIBUTATh BEPCHUU PEIICHUS IPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3ysIbTaT, BEHIOUPATh U3 MPEJI0KEHHBIX U UCKATh

CaMOCTOATCIIbHO CPCACTBA JOCTHIKCHUSA LCIIN,



- OCYILECTBJIATH LIeNenoiaranye, BKI0Yas MOCTaHOBKY HOBBIX Iiesiel, MpeoOpa3oBaHUE MPAKTUYECKOM 3a/1a4H B
03HABATEIIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIbHO WIH B TPYIIIE) IUIaH pEUIEHUS! TPOOJIEMBL;

- pabortas 1o 11aHy, CBEpPSATh CBOU JACUCTBUS C IENbIO U, IPU HEOOXOAUMOCTH, UCTIPABIISITH OIIMOKH CAMOCTOSITEIBHO;
- YYUTHIBaTh pa3Hble MHCHUS U CTPEMUTHCA K KOOPIAMHAIIMYU PA3TMYHBIX MMO3UIIMI B COTPYTHUYECTBE;

- B IMAJIOTE€ C YYUTEJEM COBEPIIEHCTBOBATH CAMOCTOSATENBHO BHIPAOOTAHHBIE KPUTEPUH OLIEHKH.

ITo3naBarteabHbie YY/I:

- aHAJIM3MPOBaTh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 00001IATH (PAKTHI U SABJIECHUS. BBISBIATH NIPUYHUHBI U CIIEICTBUS
MPOCTHIX SIBJICHUU.

- OCYWIEeCTBJISITh CPaBHEHUE, KJIACCU(DUKALINIO, CAMOCTOSATEIBHO BbIOWpasi OCHOBAHUS U KPUTEPHUH [Tl YKa3aHHBIX
JIOTUYECKUX ONEPALNH;

- CTPOMTH JIOTUYECKOE PACCYKACHHUE, BKIIOYAIOIIEE YCTAHOBIIEHNE TPUYMHHO-CIIEICTBEHHBIX CBA3EH.

- CO3aBaTh CXEMaTUYECKUE MOJIEIIN C BbIICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJIATH TE3UCHI, PA3JIMYHbIE BUbI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

- npeoOpa3oBbIBATH MHGOPMAIIMIO U3 OJHOTO BUIA B IPYTOil (TaOIUILy B TEKCT U TIp.).

- YMeTb OIpPEACNIATh BO3MOKHbBIE ICTOYHUKH HEOOXOUMBIX CBEJICHUM, MPOU3BOAUTH MNOUCK MH(GOPMALIHH,
aHAJIM3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTD.

- 0000111aTh OHATHUSA - OCYIIECTBIISATH JIOTHYECKYIO ONEPAIMIO Mepexoa OT MOHATHI ¢ MEHBUIUM 00bEMOM MOHSATHUSM C
0O0IBIINM 00BEMOM;

- CTPOUTD JIOTUYCCKUC PACCYKICHM:, BKIIIOYAOIHUEC YCTAHOBJIICHHUC ITPUYINHHO-CJICACTBCHHBIX CBSI3EH.



- OOBACHATH SIBIECHMS, MPOLECCHI, CBSI3M M OTHOILICHMS, BBISIBISIEMBIE B XOJ€ HCCIEIOBAHMS, OCYIIECTBISTH BBIOOD
Hanbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIOBUH.

KommynuxkaTuBubie YY1

- yMeTb (OpMYJIUpPOBaTH COOCTBEHHOE MHEHHME U IMO3UIUIO, apIyMEHTUPOBATH €€ U KOOPAMHHMPOBATh €€ C IMO3ULIUU
apTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOLIETO PEIIEHNS B COBMECTHOMN AESITEIbHOCTH;

- oToOpa)kaTh B PeUH COJECpKaHUE COBEPIIAEMBIX JCHCTBHI, Kak B (pOpME TPOMKON COLIMATU3UPOBAHHOMN peun, Tak U B
(opMe BHYTpEeHHEN peun;

- YMETb apTYMEHTHPOBATH CBOIO TOUYKY 3PEHHS;

- YMETb OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb;

- yMeTbh paboTaTh B IPyNIIE - YCTAHABIMBATH padOoUne OTHOIIEHUS, 3PPEKTUBHO COTPYAHUYAT U CIIOCOOCTBOBATH
MIPOAYKTUBHOU KOOTIEPALUH.

IIpeamMeTHBIMM pe3yabTaTaMM U3y4EHUs IIPEAMETA ABIIIOTCS CIECAYIOINE YMEHUS:

- OCO3HAHHUE POJIU BEIIECTB;

- ONIPENETATH POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHUE XUMUYECKHUX IIPOLIECCOB;

- ICTI0JIb30BaTh 3HAHUS XUMHHU MPU COOJIIOIEHUH TIPAaBUJI UCTIOIb30BaHUS ObITOBBIX XMMHUECKUX MPENapaToB;

— pa3nuyaTh OnacHble U 0e30MacHbIe BEIIECTBA;

- IPUBOJIUTH IPUMEPHI XUMUUECKUX MTPOLIECCOB B MPUPOJE;

- HaXO0AUTh YCPThI, CBUJACTCILCTBYIOIIHC 00 06IJ_II/IX IMPpU3HaAKaX XUMHUYCCKUX ITPOUCCCOB U UX PA3INIHAX,



- ICTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- O0BSICHSTH 3HAUCHHUE BEILIECTB B KU3HU U XO34MCTBE YEJIOBEKA;
- 00BACHATH MUP C TOYKH 3PEHUS XUMUH;
- popMupoBaTh NpeicTaBlIeHUs 0 OyAyIeM MPOoPECCUOHATIBHOM BBIOOPE.
Kpome Toro, 3aHsTHsl pu3BaHbl NPOOYIUTH Yy YYAIIUXCS MHTEPEC K XMMUYECKON Hayke, CTUMYJIMPOBATH JalibHEHIIee
M3y4YCHUE XUMHUH. XUMHUYECKHE 3HaHUS, CPOPMUPOBAHHBIC HA 3aHATHSIX, HHOPMAIIMOHHAS KYJIbTypa yJalIuxcs, MOTYT
OBITH UCIIOJIH30BAHBI UMU JIJISI PACKPBITUS PA3JIMYHBIX IPOSBICHUM CBSI3U XUMUU C )KU3HBIO.
OcHoBaHueM /Uil BblJeJIeHUs] TPe0OBaHUIlT K  YPOBHIO MNOATOTOBKH OOYYalOIIUXCA BBICTYNMAeT OCHOBHAs
obpazoBarenbsHas nporpamma MBOVY-Illaakunckas COILL.

Cnoco0bI onpeesieHUs: pe3yJIbTATUBHOCTH:
- Hauanoustit Konmpoas (cenmadpey) B BUJe BU3yaIbHOTO HAOIOACHUS Tiefarora 3a coOJII0CHUEM BOCIIUTAHHUKAMU
TEXHUKU O€30MaCHOCTH, IMOBEJIEHUEM TIPH pabOTe C MOCIESAYIONUM 00CYKICHUEM;
- Texkywuit Konmpo.b (6 meuenue 6ce2o yuedOHo20 200a) B BUAC BU3yAIbHOTO HAOJIOICHHS TIeJarora 3a Mporeccom
BBITIOJTHEHUS YYAITUMHUCS MPAKTUYECKUX pabOT, MPOCKTOB, MHANBUIYAIbHBIX 3aJJlaHUi, Y4acTUsl B MPEIMETHOU Hejese
€CTECTBO3HAHUS;
- Ilpomerxncymounsviii Konmpoiv (memamuyueckuii) B BUAE MPEIMETHON TUATHOCTUKH 3HAHUSA JIETHbMHU MPOUICHHBIX
TEM;
- Hmoczoewvlit konmpons (mail) B BUJe W3yYeHUS M aHAIW3a MPOAYKTOB TpyJa ydamuxcs (IMIPOEKTOB; COOOIIECHUH,
pedeparoB), nmporecca opraHu3auy padoOThl HAJI MPOAYKTOM U JUHAMUKU JTUYHOCTHBIX U3MEHEHHUI.

®opMbl Y4éTa 3HAHUHA, YMEHUH NIPU peaiu3aliy NPOrpamMmbl.



Ompoc;
O6cyxaeHue;

CamocTosiTenbHas padboTa;

TectupoBanue;

[Ipe3eHTanus u 3alUTa TBOPUYECKON pabOTHI (POEKTHI U JIp.).

B xonI1ie yuebHOT0 roa 00yJaronuics JOMKEH BBITIOTHUTD U 3alTUTUTh TIPOCKT.

(Mpuaoxenue 1. «Onucanue GopMbl NOABETEHHS HTOTOBY).

TeMaTHYeCKMH IJIAH NPOrpaMMbl BHEYPOUYHOM JeATeJbHOCTH «VIMpP XMMHH»

Ne |Ha3Banue pa3aesa Tema 3aHATUA Bcero Teopmst IIpak- Ucnoab3yemoe
n/n 4acoB P THKAa |000py/JA0BaHue
Pa3znea 1. BBoaHoe 3aHATHE. 1
BBenenue. (2u4.)
1 2
MecTo XUMHH B €CTECTBO3ZHAHUHT 1
Pa3znen 2. BemectBa. Ilpuembr oOparieHus: c 1
JKCIepUMEHTAJNIbHbIE | BEUIECTBAMU.
OCHOBBI XUMUH. (84.) [TIpapuna GesomacHoii paGoTsl mpH 8 1
2 MPOBEJAECHUU AKCIIEPUMEHTA.
Texnanka 1a00paTOpHBIX PadOT.
HarpeBaTenbpHbie TPHOOPHI.




YucTthie BenecTsa, 0C000 YUCTHIE
BemiectBa. [Ipumecu. Cmecu.

JlaTumk
RIEKTPOIPOBOAHOCTH,

1T (HPOBOIA
MUKPOCKOIT

MGTOI[BI IIO3HaHHUA B
CCTCCTBO3HAHHNU.

Bopna. PactBopsl. Mopckas u npecHast
BOJIa. bromornueckne )KUIKOCTH

JlaTynk TemnepaTypbl
[JJATUHOBBIN

MaccoBas A0JIA paCTBOPCHHOI'O

JlaTuuk onTuyecKkoi

BELIECTBA, UM MPOLICHTHAS [JIOTHOCTH
KOHIICHTpAIMs BEIIECTBA B pACTBOPE
HacepllieHHble © = MEpECHIICHHbBIE [udposoit
pacTBOPBI. MHKPOCKOTI
Pa3gea 3. MoenupoBaHue
3HAKOMMMCSL C MHPOM
HaHOYACTHII CrpoeHnue BeniectBa. Pazmepsbl
(8u.) yactull. HaHoyacTHLbI

Konnouanele cUCTEMBI: ITOYBa, TJIMHA,
MIPUPOJIHBIC BOJIBI, BO3IYX JIbIM,
MUHEpaJIbl, XJ1€0, MOJIOKO, MacJIo,
KpOBb. .. KosmonaHbie 1 HICTUHHBIC
PACTBOPBI

MGTOI[H " CPCACTBA OMIITUNPUICCKOI'O
MCCICAOBAaHUA

Kaxk crernens n3MeIb4YeHHOCTH BIINASIET
Ha OOy TUIOMIA
CONPHUKACAIONIUXCS YACTHII

10



Hano00BeKTHl U 00YCIOBICHHOCTh HX
YHUKAJIbHBIX CBOMCTB PE3KUM
YBEJIMYEHHUEM ILIOIIAAN IOBEPXHOCTH]
YaCTHUIL

Pa3gea 4.
XUMHUA HA CTPaxe
310poBbsi. (64.)

Moxn. Bosronka iona. Moa u3 anreku

«Maprannoska». [lepmanranar kanus

[Tepexnce Bomopoaa. CBolcTBa 1
MPUMEHEHUE IEPOKCHIA BOJOPOAA

ATIXP

ALICTAIICATUIUIIOBAS KUCJIOTA.
ACKOpOMHOBAS KHCJIOTA

[Tpubop nmst
MOJTy4eHUs] BOIOPOAA

«3eJIeHKa» WM OpUJIITHAHTOBBIN
3EeJICHBIN

«MBLI0 4yJIECHOE

Jlatunk pH

Pa3nen 5.
XUMUA TUIHA

(54.)

Caxap, KpaxMai, LEJUTI0I03a —
POJCTBEHHUKHU TITFOKO3bI

AJFOMUHAN: BETUKUN U Y’KaCHBIN

YKCyCHasi KUCIIOTa

«CoJrenas Harla XU3Hb)

Jlatuuk pH, matumk
PJIEKTPONPOBOJHOCTH

Bpen HuTpatoB: MuQ win npasaa

JlaTunk
PJIEKTPOIPOBOIHOCTH

11

Pa3znea 6.
Padora Hax

1. Oman evibopa memvl, nOCMAHOBKU

yenu, 3a0a4 UCCcied08anusl .

11



MPOEKTAMH.
(54.)

2. Dman ebiosusCeHUs 2Uunomesuol.

3. Oman NIAHUPOBAHUS] nymu

docmudiceHUs yeneu
ucciedo8amenbckux (npoeKmHulx)
pabom u 6vloopa HeobX0OUMO20
UHCIPYMEHMAPUSL.

.Oman  nposedenusi  yueOHO20

ucciedoB8anus (npoexmmoil
pabomvl) C  NPOMENCYMOUYHBIM
KOHMPOIeM 3a X000M 8bINOIHEHUS]
U Koppexyueti pe3y1bmamos.

. Oman oopmnenus,

npeocmasieHus (3awumot)
npoOyKma npoeKmuou pabomaol

NTOI'O:

34

18

16

I/IHCTPYKTEDK II0 TEXHUKE 0€30ITaCHOCTH IIPOBOAUTCA HAa KAXKIAOM 3aHATHHA IICPC ITPOBCACHUCM SKCIICPUMCHTA.

2. BBenenue

2.1 Beoonoe 3anamue. 3HaAKOMCTBO yUalTUXCsl C HOBBIM yU4€OHBIM KypCOM BO BHEYPOUHOU JIEATECITLHOCTH.

Conep:kaHue Kypca

2.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxAcHUE XUMUU Kak Hayku. CBs3b XMMHHM C NPAKTHYECKOW KU3HBIO

YCJIOBCKaA.

HpCH(WlM'iéCKClﬂ yacmo.
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Co3aaHune Mo3HaBaTENBFHBIX KPOCCBOP/IOB U APYTMX MHTEPAKTHBHBIX yIpakHeHuid Ha LearningAps.org wim MyTest.
3. DKcnepuMeHTAJIbHbIEe OCHOBbI XUMHH

3.1 Bewecmea. Ilpuemot oopawienus c eeuecmeamu.
N3yyenue mnpaBuil TEXHUKA OE30MACHOCTH, MPEAYNPEXKAAOMMX W  3alpellarmux 3HakoB. [lepBas momortipb.
[IpoTuBOIOXKApPHBIE CPEICTBA 3AIINTHI.
3HAaKOMCTBO C BELIECTBaMH, BCTPEUAIOIIMMUCS B OBITY: HlO0J{HAasI HACTOIKa, ME/b, AIFOMUHUMN, COJIb, MUIIEBAs COAA,
JUMOHHAsI KUCJTIOTa, YKCyCHasi KUCIOTa, BOJA, MEIHbIN Kyrnopoc. OTiu4yue BEemeCTB MO (U3MYECKUM CBONCTBAM:
arperaTHO€ COCTOSIHME, LBET, 3amax, BKYC, pacTBOpUMOCTb. IIpaBmiia XpaHEeHUs BEIIECTB B J1AOOpPATOPUU.
TOKCUYHOCTD BEIIECTB MJI KUBBIX OPraHU3MOB OINPEICTACTCS UX XMMUYECKUMU CBOMCTBAMH, UX CIIOCOOHOCTHIO
BCTYIAaTh B XUMUYECKHUE peakiuu. [IposBIeHUsI TOKCUYHBIX BELIECTB y YEIOBEKA: XUMHUECKUN OKOT, Pa3/IpaxKeHue
CIIM3UCTBIX 00O0JIOUYEK, KaTap JbIXaTeIbHBIX MyTEH, alJIEPTHUECKUE PEaKIMK, OCTPhIC JEPMATUTHI, KaHIIEPOTCHHOE
JIEHUCTBUE, TMOPaXEHUS OPTraHOB, BO3MOXHOCTh JIETAIBHBIX HCX0/I0B. lIpaBuma otbopa BemecTB (TBEpbIE,
MOPOIIKOOOpa3Hble, >KUIKUE, BOJHBIE PAcTBOPbI, 0CO00€ BHHUMaHUE — padoTa TOJBKO C MajbiIMH OOBEMaMHU
BEILIECTB).
Tecm Ha ocHOBe 3a1anuii U3 oTkpbiToro 6anka OUIIU (pazaen «MeTobl TO3HAHUS)

3.2 IlIpasuna be3onacunoit pabomol npu nposedenuu Ixcnepumenma. Texnuxa nabopamopuvix pavom.
3HAKOMCTBO C JIaDOpaTOPHBIM OOOpPYAOBAaHHEM: CTCKJISIHHAS MOCy/a (XMMHUYECKHE CTaKaHbl, KOJIObI, BOPOHKH,
JICTUTENIbHBIE BOPOHKU, MEPHAs MOCYy/Aa), BEChI, MTATUBBI JJIsl MPOOMPOK W MPUOOPOB, HArpeBaTelbHbIN MpUOOp-

CHUPTOBKA, apdopoBas nocyna (BeInapuBaTeIbHbIEC YaIIKU, TUTIU, CTYIIKH, IIMATEIN) U JP.
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besomnacHas paGoTta co cTekioM, MpoOKaMu (JIEMOHCTpaIusi PE3KH CTEKISIHHBIX TPYyOOK, WX HarpeBaHUs s
u3MeHeHUs OPMBI).
IIpakmuueckas uacmo.
CoOopka npubopa aist mosydeHus: ra3oB. [IpoBepka Ha repMETHYHOCTh. 3aKperieHHWE €ro Ha ITaThBe. PUCYyHOK
npuoopa Mpu MOMOIIM TpadapeTa.

3.3 Hazpeeamenvnbvie npuodopul.
CnuproBka. ['azoBas ropenka. [Inutka. Bogsnas 6ans. HaznaueHnue HarpeBaTelIbHBIX PUOOPOB.
N3yuyeHue CnupTOBKU: COCTaBHBIE YACTH U UX (DYHKIIHS.
['oprodee TOMIMBO ISl CIUPTOBOK: 3TUJIOBBIN cipT. OCOOCHHOCTH peaklUy TOPSHHMsI: BBIJCICHNE TETia U CBETA.
Cyxoe roprouee
[IpaBuna HarpeBaHusi NMPOOUPOK C BOJHBIMH pacTBOpaMH (TPEIBAPUTEIBHBIA TIPOTPEB BCEH IMOBEPXHOCTH,
00s13aTeIbHBIN HAKJIOH IPOOUPKHU, OTBEPCTHE MTPOOUPKU «OT ce0s», 3aKpeIyICHUE JePKATENS IPOOUPKH ).
Hcrnonp3oBanne TUTIICH TTPU MPOKAJTMBAHUK BelIecTB. HazHaueHue oneparuy npoKaJnBaHUs.
IIpakmuueckas uacme.
N3ydenue mameHu. PUCYHOK Is1aMeHuU.
COopka mpubopa 1jIsl BRITAPUBAHKS COJM (KOJIBIIO HA IITATHB, BBITIApUBATEIbHAS Yalllka, BOJHBIA PacTBOP COJIH,
cnupToBKa). PucyHok npubopa mpu momoru tpadapera.

3.4 Yucmote sewecmea, ocovo uucmeule eeujecmea. Ilpumecu. Cmecu. CrnocoObl OUMCTKU BEIIECTB OT MPUMECEH U
paznenenus cmecerd. @uiubTpoBanue. Ileperonka. Kpucramnmuzauus. Paznenenune ¢ NOMOIIBIO MarHura,

JEIIATEIIbHON BOPOHKHU
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lIpaxmuueckas yacme.
| BapuaHT: cMeCh PEUHOIO MECKA U caxapa.
2 BapuaHT: CMECh PEYHOT0 MECKa U OBAPEHHOM COJIU.
CocraBUTh CXxeMy MOCIEAOBATEIILHOCTU orepaluii (pacTBopeHue, (GuibTpoBaHue, BbiMapuBaHue). CpaBHUTH U
oOCyIUTh pe3ynbTaThl ABYX BapuaHToB. OOpaTuTh BHUMAaHHE Ha CMECh caxapa U mecka (y HEKOTOPBIX YalllKH
MOKPBUIUCh KOPUYHEBOM Maccol), Ha BaXHOCTh YCJIOBUM MPOBEICHHS SKCIEPUMEHTA, B JAHHOM CcCllydae Ha
CBOEBPEMEHHOE MPEKPALICHUE HArpeBa.

3.5 Memoowt no3nanus ¢ ecmecmeo3HaHuu.
Habnronenune. DxcniepuMent. MoenupoBaHue.
YcaoBus npoBeeHUsT HAOMIOAEHUST KaK OCHOBHOTO METO/1a MO3HaHUS. MBICIUTENbHBIN U peaibHbI SKCIIEPUMEHT.
YHuBepcaabHbIE 3HaHUS YEJIOBEUYECTBA Ha OCHOBE HaOMo1eHUSI. DUBHYECKUE U XUMUUECKUE SIBICHUS.
llpaxmuueckas yacme.
BpoyHoBckoe nBmxeHHE 1oa MHUKpockoroM. OOHapykeHue >Xupa B ceMeHax MojcojHeuHuka. OOHapyKeHHe
KpaxMmasia B kaptodene. OOHapyKeHHE YTJEKUCIOTO rasa B BbIIbIXaeMOM Bo3ayxe. JloOaBieHue TUMOHHOU

KUCIOTHI B yait. OdopmiieHne paboThI.

HazBanwue omnbiTa Kak BrImonHsm Yro HabIIO AN

OOpaTuTh BHUMAaHHE Ha MPAKTHYSCKHUE 3aJaHUs NPOILILIX 3aHATHH. AKIEHTHPOBATh, YTO METOJ HAONIOJASCHUS —

OCHOBHOM METOJI O3HAHUS.
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3.6 Booa. Pacmeopwvl. Mopckaa u npecnas eooa. buonozuueckue ycuoxkocmu: KpoBb, nuMba, KICTOYHBIA COK.
DKOJIOTUYECKHE MPOOJIEMbl BOJABL. DJIEKTPONPOBOJHOCTh KaK CBOMCTBO PAaCTBOPOB 3JIEKTPOJUTOB (IIpaBuia
0€30IMMacCHOCTH C AIIEKTPONIPUOOPAMH).

IIpakmuueckas uacme.
OnpeneneHre C MOMOIIBIO 3JIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XHWMHUYECKOM CTaKaHE HaXOJUTCS
JUCTUIUIMpOBaHHas BoAa. JlaHbl Tpu pacTBOpa: pacTBOp MOBAPEHHOM COJIM, PACTBOP caxapa, JUCTHILIMPOBaHHAs

Boaa. OgopmieHue paboThl.

Hasanue pactBopa Uto nabmromaeM (3aropaercsi jamIlodyka

WJIM HET)

Kak pacrio3Hatb: B KakOM CTakaHe — IWCTWJUIMPOBAHHAsA BOJA W PACTBOp caxapa. JlOJDKHBI MpPEeMJIOKHATH JBA
croco0a: opraHoJICNTUYECKUM U BhITApUBAHUE.
[IpoexT «M3rotoBiaeHne camo1eILHOTO Iprbdopa JJIsl UCCIIEIOBAHUS AJICKTPOIPOBOTHOCTH PACTBOPOBY
3.7 Maccoeas 0onsa pacmeopeHnoz0 eeuyecmaed, Ui NPOYEHMHA KOHUEHMPAYUA 6eulecmed 6 pacneope.
BsgemmBanue. PaznoBecwl. HaBecka. MepHas nmocyaa (MepHbIE CTaKaHbl, KOJIOBI, ITUIUHAPHI).
llpaxmuueckas uacme.
[IpuroroBneHue pacTBOPOB MOBAPEHHOM COJIY 3aJaHHOW KOHLICHTPALIUH.
[IpuroroBieHNe MIUITy4er0 HAMUTKA W3 MHINEBOW COJMbI, TUMOHHOM KHCIJIOTBI, cCaXapa M aCKOPOMHOBOW KHCIIOTHI:

KaXJIash Tpylnmna omnpeneiseT KOJIMYEeCTBO BEUIECTB Ha cBoe YycMmorpeHue. CpaBHeHHE U 00CyXAEHHUE
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MPUTOTOBJICHHBIX HAMUTKOB C T.3p. BKyca, (pUKcanuu HaOI0JaeMbIX 3(PQPEKTOB, pACUETOB WM BHIOJHEHHUS «HA
IJ1a30K», SKCIEPUMEHTAIIbHON KYJIbTYPHI.

3.8 Hacviuwennwle u nepecvlujeHHbvle pACHEOpbl.
Memoouka evipawjusanus kpucmanios. Monokpucraii. Kpucrammmdeckue Apy3bl. UTo Takoe «3aTpaBKay.
JleMOHCTpalus MepeCHIIEHHOr0 pacTBOpa aleraTa HaTpusl.
IIpaxmuueckas uacme.
[IpuroToBneHne HACHIIEHHBIX U MEPECHIIIEHHBIX pPacTBOPOB. lIpUroroBieHne BOJHBIX PACTBOPOB METHOTO
KyInopoca, XJIOpuJa HaTpus, caxaposbl JJs BhIpallMBaHUS KPHCTAUIOB. BhIpaluBaHue KpHUCTaUIOB U3 pacTBOpa
KaMEHHOM COJIM U MOAMPOBAHHOW COJU: €CTh JIU pa3HuIla. [loueMy /uisi BeIpaliMBaHus KPUCTAJIOB KAMEHHAs COJb
Jayuyiie, yeM noaupoBaHHas. [lomyuyeHue okpaleHHbIX KPUCTAUIOB COJIM C UCHOIb30BAaHUEM MUIIEBBIX KpaCUTEINEH.
BripamuBanue KpucTamuioB MEAHOTO KyIOpoca U3 BOAHO-CITUPTOBBIX PAaCTBOPOB.

4. 3HaKOMHMCH C MEPOM HAHOYACTHIL

4.1 Mooenupoeanue. Mopaenu B ecTeCTBO3HaHUU (r100yC, KapThl, (Pu3MUeCKHe MOJeNU, OUOJOTUUECKUE MYJISIKU,
KPUCTAITIMYECKHE pemeTk). Moaenn aTOMOB ¥ MOJIEKYJ B XUMHUHU.
llpaxmuueckas uacme.
NsrotoBiienre Moenei MoJIeKyJl U3 NOJAPYyUYHBIX cpeAcTB. PaboTa BooOpakeHUsI.

4.2 Cmpoenue eewjecmea. Pazmepot wacmuy. Hanouacmuuypl.
IIpoexmnas 3a0aua Ne 1. Kax y3HaTh IpUMEpHBIE pa3Mepbl BUTAMUHHOTO Jpaxke «YHAEBUT», «PeBUTY», yITaKOBKU

KOTOPBIX PacIoJIOKEHbI y BaC Ha CTOJIaX, He OTKpbIBasi OaHOYEK.
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IIpoexmnas 3a0aua Ne 2. Y Bac Ha cToNax HaXxOJATCS MEPHBIA LIMIUHAP, KOJI0a C BOAOH, BECHI PHIYaKHOTO TUIIA C
HabopoMm paszHoBecoB. [IpemyioxuTe crnocoObl ONpeAeNeHrus] pa3MepoB MOJIEKYJ BOJAbI (MPAaKTHYECKUU U
TEOPETHYECKHUI).

Bonpoc: OTHOcUTCs U MoJieKyJia Boibl K HaHovacTuiiam? [loueMy Bupychl Ha3bIBalOT HaHOpOoOOTaMu?

4.3 Konnouonwie cucmemol: nouea, 2iuHa, NPUpooOHvle 600bl, 6030yX OblM, MUHEPAlbl, XJ1eb, MOJIOKO, MAcno,
Kpoeb...Konnouonsie u ucmunnwle pacmeopsl. Onrndeckue cBoucTna: «d3Gdext Tunaamsy, «SIBICHUE HCKPSIIIXCS
cioeBy. KomnonHaeie 4acTUIlbl M UX pa3Mepbl. Ixcnepumenmanvhas 3adava Ne [. Ha ctonmax: nazepHas ykaszka u
Ja3epHbld POHAPUK C KPACHBIM JTy4OM, JIBA XMMHUYECKUX CTaKaHa: B OJHOM 3aBapCHHBIN MaKkeTHK 4Yasi, B APYromM —
yucras Boja. IlpomycTtute syu naszepHoro (oHapuka depe3 cTakaHbl. B Kakom cTakaHe, Mo-BallleMy MHEHHIO,
HAXOJUTCS KoJutouHas cuctema? Ha yem ocHOBBIBaeTCs Baille peanooxKenue?

Oxcnepumenmanvhas 3adaya Ne 2. Bam Bbiianbl pactBopsl arerata cBuHia Ph(CH;COO), u womuma kamus Ki,
MITAaTUB C TPOOUpPKaMHU, COUPTOBas TOpeska, MnpoOupkoaepxkarenb. B mpobupky naneiite 2 mi pactBopa Kl
(BeicoTOM 2 cM) m 3areM mnpwmiedte 2 mur pactBopa Pb(CH3COQ), . O6pa3syercs »xentbiii ocamok. Harpeiire
MpoOUpPKY A0 PACTBOPEHHMS OCaJKa. 3aTeM OXJIAJUTE MPOOUPKY OKOJIO 2-3 MUH U MOMEUIAEM B COCY]l C XOJIOAHOU
nensHoi Bogoi. Uro Habmogaere? UTo MpOMCXOAUT MPU BCTPSIXUBAHUHU TIPOOHUPKH?

Wtak, BBl TONBKO YTO OOHAPYKWJIW PA3IMYHe MEXKIy WCTHHHBIMH PAcTBOPAaMH M KOJUTOMJIHBIMU pacTBOpamu. B
MOCJICTHUX BBl HAOMIOJANKM TposiBJIeHUE onTuyeckux 3 dexToB: «dddext Tungans» (dkem. 3am. Nel) u «saBieHue
HCKPAIIMXCS CI0eB» (IKCII. 3a1.Ne2).

Bomnpoc: Kak gokaszaTh, 4T0 MBUIBHBIN pacTBODP sBIsAETCS KojutouaHou cuctemoit? (I1o paccesHuto cBeTa B pacTBOpPE

-konyc Tunpgans).
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UTO mpOMCXOIUT €CIM B MBUIBHBIA pacTBOp M00aBUTH moBapeHHyI0 coiib? (IIpo3paunsbiii mpexme pacTBOp pe3Ko
MYTHEET, 00pa3yloTCsi KpYMHbIE XJIOMbs). 3HAKOMCTBO C SIBJICHUSIMU KOATryJISIIIUU U BbICATUBAHUS.
llpoexmnas 3a0aua Ne 1.]IBa yueHUKa MPUTOTOBUIIM CMECh U3 PACTUTEIHLHOIO Macjia U BOJAbI: J0OABUB MOJOBUHY
yaitHoi J1oxkku macna B 200 mut Boabl. OAMH M3 HUX YTBEPXKJAET, YTO MOJYyYEHHAs CMECh SIBJISIETCA KOJIJIOMIHBIM
pacTBopoM, a apyroit ato otpuiiaetr. Kto npas? CBoil 0TBET WILITIOCTPUPYIUTE CHUMKAMU Ha MOOWIIBHOM TelnedoHe.
(ITpaBer 06a ydenuka. Bce 3aBUCHUT OT OCOOEHHOCTEHW MPUTOTOBICHUS CMECH. Eciu mpocTo pa3meniath Maciio B
BOJIe, TO KOHyC TuHaans He HaOmomaetcs. Ecnu ke akTUBHO B30aiThIBaTh CMECh B TEUEHUE HEKOTOPOTO BPEMEHH,
TO CMEChb MYTHEET M B TaKOM pPacTBOPE XOPOIIO BHUAEH KOHYC PAaCCEIHHOTO CBETa, TO €CTh MOSBISIOTCS
MEJIKOJIUCTIEPCHBIC YAaCTUIIBI KaIleJIeK Macia).
BbIBOJ: KOJUIOUJHBIE PACTBOPHI MOXKHO OOHApYKUTh MO oONTHYECKOMY TecTy <«adddekt Tunmans», KOTOpHIH
0OHapyKUBAETCS, €CIU KOJIJIOUIHBIC YACTUIIBI HE MPEBBIIIAIOT AUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpeocmea IMRUPUYECKO20 UCCTICO008AHUAL.
Ha mpenpiaymux 3aHATHAX BBl BBIMOTHSIN 3KCIIEPUMEHTANIBHBIC W MPOSKTHBIC 3amaun. Kak BBl gymaere, Kakue
METO/IbI UCCJIECOBAHUS Bl UCTIOJIb30BAIHU?
1. Habmronenue. 2. OkcniepumenT. 3. U3mepenue. 4. CpaBHeHHE
BcnomanTe 3agaHus, TPOCMOTPHUTE CBOM 3allUCH M TPOKOMMEHTHPYHTE WX C TOYKHA 3PCHHS HCIOJb30BAHHBIX
METOJIOB HccaenoBaHus. YeM BbI MOJIB30BAMCH, YTOOBI PEIIUTH MOCTABJICHHYIO TIepe] BaMU IPOOIeMy.
Ilpoexmuas 3adaua Ne 1. Halimure, yemy paBHa IJIOTHOCTh ATIOMUHHEBOW (POJBIM M MEAHOW WU CTAIBHOU

00JIBAaHKU HEMPABUIILHON (hOPMBI, KOTOPHIE JIeKAT Ha Ballux cTojiax. et obcykaeHue.

19



JIOJKHBI TIPEITIOKUTD TUTAH PEIICHUS ITOW 3aJ]a4M, ONPECIUTh KaKue HEOOXO0UMbI U3MEPUTETbHBIC TTPHUOOPHI IS
pelIeHus 3TON 3a/1auHu.
CpaBHUTH HAMJIEHHOE 3HAYEHUE IIOTHOCTU ATIOMUHUS, MEJIU WU CTalu CO CHPABOYHOU BEJIMUYMHOM.

4.5 Kak cmenenv uzmenvyeHnocmu eausaem Ha oouyr niouwiadv conpuxkacarouwjuxca yvacmuy. O0bEMHBIE B3PBIBBI

HA MYKOMOJIBHOM 3aBOJIE, JPEBECHO-CTPY>KEUHOM mpeanpusituu. lloueMy Henb3s HCHOIb30BaTh OCH3WUH IS
pO3KUTra JpOB. BCIOMHUTE «UTO TAKOE IUIOIMIA/AbY, «EAUHULIBI U3MEPEHUS TUIOIIAIN.
IIpoexmuas 3aoaua Ne 1. Y Bac Ha cronax HaxoisaTcs uO0 KyOuk PyOuka, 1ubo maneHbKas ymakoBKa caxapa-
padunana. Haliqure muomaas 1eiaoro kyouka u oOIyIo miomaab 9 MalbiX KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOUWK; WM 11eJIOM YIaKOBKHM caxapa U OOIIYIO IJIONIAa/b BCEX KYCOUKOB caxapa B ymnakoBke. CpaBHUTE 3HAYEHUS
TUTOLIAAM 11eJI0M GUTYpBI U CyMMapHOM ioiaau ee yactein? Kakyo 3aKkoHOMEpPHOCTh MbI MOKEM HaOIIOaTh?

4.6 Hanooovekmul u 00ycno6i1eHHOCMb UX YHUKAIbHBIX CEOUICME PE3KUM YeeaudeHuem Naoujadu noeepxXHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKU, JICHIPUMEPHI, I[COJIUTHI,
KBAHTOBBIC TOYKHU.
llpoexmuas 3a0aua Ne 2. Yxo nocst umeet aiuny 12-13 mm, a yactuiia maruetuta Fe304 — 20 uM. YBenuubTe ux B
1 mummmapn pa3. C kakuMu OOBEKTaMH BBl Tenepb Oynere ux cpaBHuUBaTh? Kakue ¢usznueckue BEITUUYUHBI
W3MEHSIIOTCA MPU U3MEHEHUU JIMHEMHBIX pa3MepoB?

IIpoexmuas 3aoaua Ne 3. Ckonbko auctoB Oymaru A4 BoiaeTr B crakan oobemom 100 mu?
Kaxxmoit rpynme BbI1anbl TUCTHI Oymaru A4 u xumudeckue crakanbl oobemom 100 M. Kaxkmas rpyrina uieT oTBeT
Ha ATOT BOMPOC.

Hpez[naraeM IIOMOIIlb: COMHHUTC JIMCTBI B KOMOK. CKOJIBKO KOMKOB 6YMaFI/I BOIIJIO B OJUH cTakaH?
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Haiinute nnomanb OTAENBHOTO JucTa A4 M IUIOMIA b TOBEPXHOCTH XMMUUYECKOTO cTakaHa. Hailinure cymmapHyio
IUIOMIAAb KOMKOB OyMaru, HaXoIUXCs B CTaKkaHe?

JlenaioT BBIBOJI: OHA OKa3ajlaCh 3HAUUTEIHHO OOJIBIIIE MJIOMIAAN TOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM MbI yBETWYWIM CYMMapHYIO IUIONIaAb MOBEpXHOCTU Oymaru? (YMeHblleHHEM o0beMa OJIHOTO

JIUCTA)

4.7 Hanoobvekmul u 00ycnoei1eHHOCMb UX YHUKAIbHBIX CEOUCME PEe3KUM YeeaudueHuem Nniaouiaou noeepxHocmu

yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOILIAPUKH, JEHIAPUMEPHI, IICOJUTHI,
KBAaHTOBBIC TOYKH.

lIpoexmnas 3a0ava Ne 4. Halinure miomaab CBOEH yepernHoid KOpOOKHU M CPABHUTE €€ C IUIOMIAbI0 TOBEPXHOCTH
OOJIBINKX MOJYIIAPHI ¥ YepenHoil KopoOku, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr%/2, rae r=C/2x.

OOBsicHeHHe: 00JIbIIas MIONAb OOJIBIINUX MOJYIIAPUN 00BSICHACTCS HATUIYMEM MHOTOUYHMCIICHHBIX CKJIAJIOK.
Ixcnepumenmanvuas 3aoaua. Ha cromax HaxomsTcss — cTajbHAas KHOIKA, KEJE3HBIM T'BO3/b, KyCOUEK MEIHOMN
MIPOBOJIOKH, MEAHAs CKpernKa, TPaHysIbl aJIOMHHUS U ITUHKA, INTAaTHB C IPOOMpPKaMH, COJITHas kucioTta. [TomectuTe
MIPEIJIOKEHHBIC Tela Ha JTHO MPOOMPOK M J00aBhTE 3aTEM COJITHYIO KHCIOTY (BBICOTa CTOJI0a KUIKOCTH TPHUMEPHO
1,5¢cm).

OnuiurTe, 4TO Bbl HAOJIIOAETE B KAXKA0M U3 TPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXMMHYECKUM PSAJIOM HANPSKEHUN METaJIOB.

HasBanune oOnekta | Ha3Banue Yro nabmromaeM | Jlesee unm

METallia, nu3 ITpaBce
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KOTOpOro OTHOCHUTCIIbHO

ciejiad 00BEKT H, B a/xum

pany

BriBoa: ¢ KMCIIOTOW B3aUMOAEUCTBYIOT METALIBL: ..........
C KMCJIOTOM HE B3aMMOAECHUCTBYIOT METAILIBL: ........
- 3ajanue no yueoOHuky M.A. AXMeTOBa: 03HAKOMBTECh C TEKCTOM Ha ¢. 13.
- C KakuM BbI CTOJIKHYJIUCH IpoTUBOpeuneM? Meapb u cepeOpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aUMO/ICHCTBOBATH C
KUCJIOTaMH. Y BEIIMYCHUE TUIOMIAAM MMOBEPXHOCTH PEATUPYIOIINX YACTHI] BIUSET HE TOJIBKO Ha CKOPOCTh PEAKIIMHU
(0OBEMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[IpoekT «B nmonckax KOJIIOUIHBIX PACTBOPOBY
5. XuMmus Ha CTpaske 310POBbSI.

5.1 Hoo. Boszonxa iiooa. Hoo u3z anmexu.
Ilpaxmuueckas yacmeo.
H3roToBienre Moe MOJIEKYIIBI Homa. DIeKTpoHHas1, rpaduyeckas popmyna Hoja
[TpoexT «OOHapy>keHHne KpaxMaja B IPOAYKTaX MUTAHUS.

5.2 «Mapzanyosxar. Ilepmanzanam xanus. Maprasel 1 €ro CTENICHA OKUCIICHUS
Ilpaxmuueckas yacmeo.
OnpenesneHne MacCOBOM JIOJIM KUCIOPO/Ia B MOJIEKYJIC IEPMaHraHaTa Kajausl.

PacueTr oTHOCUTENBHOM MJIOTHOCTU KUCIOPOA MO BO3AYXY.

22



COopka mpubopa Jy1si MOTydeHUs KUCIOPO/Ia METOI0M BBITECHEHUS BO3/IyXa.
DKCHepUMEHT: cOOpKa Mpudopa AJis pa3ioKeHUs IepMaHraHaTta Kaiausi. KauecTBeHHas peakiys Ha KUCIOPO/I.
[[BeTHBIC peakIuy C IepMaHraHaTOM KaJus (Harp., IepMaHraHaT Kanus U Cyab(UT HATpus, Jap.)
5.3 Ilepekucw 6o0opooa. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTeneHb OKUCICHUS KUCIOpoa B MOJIEKYJIe
NEePOKCHUIa BOJOPOA.
Peakuus pa3noxeHus nepokcuaa Bogopoaa. Kak mpoBecTr S3KCIEpUMEHT.
Karanuzatopsl. Oxcng mapradua (1V), depmenT karanaza — KaTaau3aTopbl peakliuy pa3ioKeHHUs.
lIpakmuueckas uacme.
Oxcun Mapranna (1V): nanucate GopMyiy BellecTBa U ONPENETUTh CTENEHb OKUCIEHUS.
Tpu npoOupky, B Kaxa0M HAXOAUTCS HECKOJIBKO MJI allTEYHON MEPEKUCH BOJI0poaa. Bo BTopyto 1 TpeThio MpoOoupKu
MIOMECTUTE COOTBETCTBEHHO OKcHl Maprania (1V) (Ha KoHYMKe mInartens) U CBeKeHaTepThlid KapTo(denb (Ha KOHYUKE

HITIATENs ).

Homep nipobupku | Uto nobaBuiu Uro Habmomaem

Hanucatb ypaBHeHHE peakui ¢ 0003HaYEHUSIMH YCIOBUN €€ MPOTEKaHMUsI.
[Tpoucxoaut au peakuusi B nepBoil npodupke? [lpemayioxure npubop A MOJyYEeHHs] BOJOPOAA MPHU Pa3IOKEHUU
NEPOKCHA BOJOPOIA.

5.4 Ayemuncanuyunosaa kucioma. Ackopounosasa kucioma. KucnotHocts cpeasl. pH — HHIMKATOpbl CBOUMHU

PYKaMH.
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Hpakmuuecm}l yacmeo.

Onucanue guznyeckux cBoMcTB. [IpUroToBieHne pacTBOpoB

aHCTHHCMI/IHHHOBOﬁ )41 aCKOp6HHOBOﬁ KHCJIOT.

JleiictBue nnankaTopoB ((penondranenna, JaKkMyca U METHIOPAHKa) Ha UX PACTBOPBHIL.

WHIHKATOPBI ATIETHIICATTUITIIIOBAS AcKopOMHOBAs KHCIIOTA
KHCJIOTa

denondranenH

Jlakmyc

METHIIOPAHK

[IpurotoBnenue orBapa KpacHol kamycTbl. HaOnroeHne u3MeHeHus 1[BeTa 0TBapa B Pa3HbIX pacTBopax (yKCycHas,

JIMMOHHAI, aCKOp6I/IHOBaH KHCJIOTBI, IIOBApCHHAA COJIb, I'a3UpOBAHHAsA BOJA, HaIHaTBIpHBIﬁ CIIMpPT, IUIICBaA COJa,

pacTBOpP MbLJIa U CTUPAIBLHOTO MOPOIIKA).

B3aumoieiicTBue acKOpOMHOBOM KUCIOTHI € Mo10M. Bompoc: 1y1s Kakux 1eeil MOKHO MCIOJIb30BaTh ATy PEaKIuio?

(nmst oOHapyKEeHHST aCKOPOWHOBOM KHUCIOTHI B IPOYKTaX MUTAHUS).

1 pearent 2 peareHt Uto HaOmromaeM 0Opu HUX
aCKOpOMHOBAs 15(V)I B3aUMO/JICICTBUH

KHUCJIOTA

duznvecKue dusnyeckue

CBOMCTBA: CBOWCTBA: .........

..........

5.5 «3enenka» unu opunnuanmosstii 3enenstii. 1{BeT mopomkooOpa3sHOro OpHIIMAHTOBOTO 3ejieHoro. IIpakTuueckoe

3HAUYCHUC U ITOJTYUYCHHUC.
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IIpaxkmuueckas uacmo.
duznueckre cBocTBa OPUILIMAHTOBOTO 3€JIEHOTO
Kak mokazaTh MOMJIMHHOCTH OPWILTMAHTOBOTO 3eiieHOro. [IpoBemeHne MmocaenoBaTeNbHBIX PEAKIUid B OJHOMN
npoOupKe ¢ OpUIITMAHTOBBIM 3€JICHBIM: BHauajie B MPOOUPKY A00ABUTHh KOHIICHTPUPOBAHHOM COJISTHOM KUCIIOTHI, a
3areM pactBopa menoun NaOH. Odopmnenue paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3a(UKCUPOBAIHN PE3YIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMIAJICHUE OCAIKa).
[IpoekT «MOXHO JT1 UCII0JIb30BaTh OPUIIMAHTOBBIN 3€JIEHBIM KaK MHIUKATOP KUCIOTHOCTH CPEIbI»

5.6 «MbL10 uyoecnoey: XO3UCTBEHHOE U TYaJIETHOE, KUIKOE U TBEPJIOE.
IIpakmuueckas uacmo.
JleficTBUE TaKMyca Ha pacTBOP MbLJIa, pACTBOP CTHPAIBLHOTO MOPOIIKA
(mOKa3aTeNbCTBO IIETOYHOTO XapakKTepa MOIIIMX CpeAcTB). M3ydeHue STHUKETOK TBEPAOTO M >KUJKOTO MbLIa
(pa3nuuue B XUMUYECKOM cocTaBe). PacTBopeHune Mbliia B )K€CTKOW U AUCTHITUPOBaHHOU Boje. Db dext Tunmans.
[Ipoext «MbL1OBapeHuE»

6. XuMus MULIHA

6.1 Caxap, kpaxman, yenntonoza — poocmeeHHUKU 2/110KO3bl.
Urto Takoe auabdeT. ' mukeMuyeckuii MHIAEKC NPOAYKTOB MUTAHUSA.  XUMUYECKHUE MOACIACTUTENN U UX KOBAPCTBO.
llpaxmuueckas yacme.
Omnpenenenre MPOYKTOB C BEICOKUM TIIMKEMHUYECKUM UHACKCOM (paboTa ¢ Tabiuiiei).
OrnpenensieM MOJCIACTUTENN: acmapTam, cCOpourT .... (PaboTa ¢ aTUKeTKaMH.

OnbIT: B3aUMOJICHCTBUE TIIIOKO3BI ¢ ruapokcusioM Menu (1), cBexenpuroToBICHHBIM.
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I/ICCHGI[OBaHI/Ie HU3MCHCHUA COACPKAHUA TJIFOKO3bI B KpPOBH IIOCJIC

ynotpebsenust gactdyia: KHPUEIIKOB,YUIICOB, CIAIKUX Fa3UPOBAHHBIX HAITUTKOB.

cOaaHCUpOBaHHOTO o0ela W TOCie

6.2 Antomunuii: eenuxuit u yxcacusii. Ilouemy He ciemayeT TOJIB30BAThCS aTOMUHUEBOU mocynoi? ComepHHK

kanpiua. Octeonopo3. MeTailibl KOHCEpPBHOW OaHKHU.

IIpakmuueckas paboma.

CBoiicTBa aJIIOMUHHS U 00JIACTH MPUMEHEHUSI aJTIOMUHUSI Ha OCHOBAHUM €ro CBOMCTB (moBTOpeHue). CocTaBUTh

Ta6JII/I]_Iy, KJIIACTCp UJIIU CXCMY.

[IpoBeneHre XUMHUYECKUX PEAKIINI, XapaKTEPU3YIOIMKUX aM(pOTEPHBIE CBOMCTBA COSTUHEHUIN aIFOMUHMS.

OnebiT 1. AFOMUHMN U COJIIHAS KUCJIOTA.
OmneiT 2. Xnopua amOMUHUS U THAPOKCUL HATPUS
OmneiT 3. ['mapokcu antOMUHUS U COSTHAsA KUCTIOTa

OmnebIT 4. I'mapokcu antOMUHUS U TUAPOKCU HATPUS

HasBanue orbiTa Yro HAOIIOJaEM

YpaBHEHHE XUMUYECKOU pEAKIIUU

BeBOm: oo

HpOGKT «Ee BennuecTBO — KOHCCPBHAsA OaHKa: OKCIICPUMCHTAJILHOC OIIPCACIICHUC MCTAJIJIOB).

6.3 Ykcycnasa kucnoma. CTONOBBIA YKCYC, YKCyCHAs 9CCEHIIUSA, JIAsIHAsI YKCYCHAsl KUCJIOTa: B ueM paszHuna. CBoiicTBa

YKCYCHOM KUCJIOTBI U €€ puMeHeHne. OU3n0I0ru4ecKoe BO3AEMCTBUE KUCIIOTHI.

IIpaxmuueckas paboma.

CocrapnieHue NOHATUITHOM CXEMBI: «UTO sl 3HaI0 00 YKCYCHOM KUCIOTE»

(MHAMBUIYATBHO, JIUOO B TPYIIIE).
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PacueTr koHUEHTpalKy KUCIOThI IPU €€ pa30aBICHUU.

KuCII0THOCTB pacTBOPOB NMUILEBOM COIBI U YKCYCHON KHCIIOTBI.

["amenune nueBon coapl YKCYCHOM KUCIOTOW: IPU3HAKKA XUMHUUYECKON

peakuuu (BblIIEIECHUE ra3a, pe3Koe YBEIUUeHUE 00beMa peaklIMOHHON cMecH). [IoBTOpUTH peakIuio raleHus Coibl
C HCHOJb30BAaHUEM MHJMKATOpa (Hamp., OTBapa KPAacHOKOYAHHOM KamycTbl). Jlisg yero HeoOXOaumo ObLIOo
[IPUMEHEHUE UHANKATOpa?

OOpaTuTh BHUMaHKE, YTO BBIJICIICHHUE I'a3a YaCTO COMPOBOKIACTCS

YBEJIMYEHUEM 00bEMA PeaKIMOHHOM cMecH. Kakue Mepsl MpeaocTOpOKHOCTH

HY’KHO COOJIIOJIaTh MTPU MPOBEICHUN TAKUX PEAKIUN?

6.4 «Conenaa nawia dcuznp» (IOBapeHHAs COJb, IOTall, TJIyTamMaT HaTPHS....... riiayoepoBa CoJib, MEIHBIN

KYIopoc...... )

[TumeBas cona, NUThEBask CO/la, KAJIBLIMHUPOBAHHAS COAA, KAYCTUYECKasl COAa: OJJMHAKOBBIE WIIM Pa3HbIEC BEIECTBA.
KauecTBeHHbBIC pEaKIIUU B XUMUH.

lIpaxmuueckas paboma

OnpenenuTh: Kakoe 13 BEWECTB (MUIIEBasi COJa, KayCTUYeCKasi cola, KaJbLIMHUPOBAHHAS COJIa) SIBIISIIOTCS COJISIMU
YIOJIbHOM KUCITOTHI.

Omnpit 1. [lelicTBUE MHIUKATOPAMU.

Omnpit 2. JleiicTBUE HA pacTBOPHI MUIIEBON M KAYCTUYECKOUN CObI YKCYCHOM KUCIOTHI

Ha3Banue onbiTa Yrto HaOI0OgaeM BriBog
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BriBOg: ..........

[IpoBeneHre OMBITOB MOATBEP)KIACT, YTO MHUIIEBAs COJAA, KAJIBIIMHUPOBAHHAS COJa — 3TO COJU ClIab0W yroJbHOU
KHCIIOTBI, & KayCTUYECKast Coa — PACTBOPUMOE OCHOBAHHE.

OO6CyuTh, Kak 10Ka3aTh OMBITHBIM IIyTE€M, YTO MUILEBAS COJIA SBISIETCS KUCIION COJIBIO.

6.5 Bpeo numpamos: mugh unu npagoa. Ilonb3a HUTPATOB: BaXKHEHINE MUHEPAIbHBIC YIAOOPEHUS KaK WCTOYHHK
azota. Kpyrosopot azora. [louemy BeHeprHa MyXOJOBKa MOEAACT HACEKOMBIX (TaK OHA BOCHOJHSAET HEIOCTATOK
azoTa B OOJIOTUCTHIX MecTax). HuTparbl B KauecTBE MUIIEBBIX KOHCEpBAHTOB. Kakue mpeBpaileHus: MpOUCXOIsT C
HUTpaTaMH B OpPraHU3ME YeJIOBEeKa. A30T M €T0 CTCTICHN OKHCIICHHS.

IIpakmuueckas uwacme.
OnpeneneHre MacCoOBOM J10JM a30Ta B KAJIMHHOM, HATPUEBOW M aMMOHUIHOM cenuTpe. BpIBoaA: Kakoe U3 HUX Oosee
IIEHHOE a30THOE YJI00peHHUE.
[IpoexT «BnusiHuEe a30THBIX YI0OPEHUI HA POCT CaXEHIIEB (HacoIm».
/. PaboTa Hag npoekTamMm — S 4

6. Oman evibopa memul, NOCMAHOBKU Yeau, 3a0ay UCCIeO08AHU .

7. Oman evi08udICeHUs 2UNOME3bl.

8. DOman nnanuposarnus nymu 00CmudiceHus: yeaell UCCIe008amelbCKUx (NPOeKmHulx) pabom u ebloopa HeobXo0UMOo20
UHCIPYMEHMAPUs.

9. Dman nposedenuss yuebHo2o ucciredosanus (MPoeKmuou pabomvl) ¢ NPOMENCYMOUHLIM  KOHMPOAEM 3ad X0O0OM

6bINOJIHCHUA U Koppekuueu” PE3Y1omamaoes.
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10.9man ogopmnenus, npedcmasnenus (3awumst) npooyKma npoexmuol pabomaol

Cnucok HCnoJib3yeMbIX HCTOUHHKOB

Cnucoxk OCHOBHOMH JIMTEpPaTypbl:
1. Xumnueckas sunuknonequs. T 1. M., 1988 r.

2. Kykymkun FO.H. «Xumust Bokpyr Hac», M. Breicmias mkona, 2018 r..

3. B.M. Ky3nenoB «Xumusi Ha TOpOTe€ HOBOTO ThICSUENETHs», « XuMus B mikojie» Ne 1, 2017,

4. AM. IOnun u npyrue. «Xumus aig Bacy. M. «Xumus2002.

Cnucoxk jgureparypsbl AJsl YUYMTENs:

1. O.C.Tabpuensu, I'.I'. JIsicoBa «HacTonbHast kKHura yautens xumuny. , [poda, 2017.

2. AmukOeposa JL.IO. 3anumarensHas xumusi. Kuura i yuamuxcs, yuureneit u poaureneit. M.: ACT-ITPECC, 2017,
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K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsenienue».2005.

FO.H. KopoTslimieBa «XuMHUUYECKUE CaJOHbI KpacoTbl». «Xumusd B mkosne». Ne 1. 2005 r.

Ckypuxun .M., Heuaes A.Il. Bce o nunie ¢ Touku 3penHus xumuka. Crnpas. u3aanue. M.: Bricias mkona, 2009
AxmeroB M. A., 3oposa E.}0. O06yueHue XuMUM KakK MPOIECC pa3BUTHUS

No3HaBaTeNbHbIX cTpaTernil ydammuxcs [Tekcr]/ AxmeroB M. A., 3opoBa E.I0.// Hayka u mkona.- 2015.- Ne 2.-
C.81-87
JlazapeB B. C. IlpoekTHas nesiTeIbHOCTh B IIKOJE: HEUCHOIb3yeMble Bo3MoOxkHOCTH [Tekcr]/ Jlazapes B. C.

//Bompocer obpazoBanus. — 2015.- Ne 3.-C. 292-307.
Boponiios A. [IpoexTHas 3agada [DnekTpoHHbiit pecypc] / Boponnos A. - XKypuan «Hauanenas mxona».- 2007.- Ne

6. — PexxuMm moctyna: http://nsc.1september.ru/article.php?id=200700608

10.BBeaenune B HaHoTexHONMOTHH. XuMus [Tekct]/ yueOHOEe mocoOue mis ydammuxcs 10 — 11 kmaccoB/ monx pemakiueit

AxmeroBa M.A. - CII6: oOpa3zoBaTenbHbli HEHTp «Yuactue», OOpazoBarenbHbie mpoekThl, 2011 — 108 c. (cepus

Hanomikoma)

Cnmcok JuTepatypsl s 00y4aroUIUXcs:

1.

2
3
4.
5

B.A. BoiitoBuu «Xumus B 06iTy». M. «3Hanuey. 2000.

«OHIMKJIONEUYECKUH CIIoBaph 10HOTO XxuMuka» M. «llemarorukay, 2002.

«Qpynury, Xumus — M. OO0 «T]I «M3narensctBo Mup kHurm»», 2018.

Anuk6eposa JIL.IO. 3anumarensHas xumusi. Kaura nis ygammuxcs, yuureneid u poauteneit. M.: ACT-TITPECC, 2017;

Mup xumun. 3aHumatenbHbie pacckasbl 0 xumun. Coct. FO.M.Cmupnos. CII6.: «MuM-Oxkcenpeccy, 1995.
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