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BBEJIEHUE

«Buvloytime mvinvHblll ny36Ipb U CMOMpUME HA He2o.
Bul mosiceme 3anumamscs 8cio drcusnb e2o uzyuenuem,
He nepecmaesas u3eieKams u3 He2o YyPOKU QUIUKILY.
Tomcon KenbBun

Kaxnpiit 13 Hac B CBOEH KU3HMU MYyCKaJl MBUIbHBIC IMY3bIpU. Sl TOXE OYEHb JIOOII0 3TO
3aHATHE. Ml MHE CTalio MHTEPECHO: YTO ATO TaKOE MBUILHBIN My3bIph? Kak oH oOpa3yercsa? Kakue
my3bIpH ObIBatoT? Kakue sKcriepuMeHThl MOYKHO JIeNIaTh C MbUIbHBIMU ITY3bIPSIMU?

UtoObl HalTH OTBETHI HA ATH BOIPOCHI I MHOTO paboTrana. Mbl B IrpyIine NpoYuTalId B
SHIUKJIONEIUN O UCTOPUH U COCTaBE MBUIBHBIX ITy3BIPEHl.

AKTyallbHOCTh: C pPaHHEro JETCTBAa Mbl 3HAKOMBI C YIUBUTEIBHBIMH CBOMCTBaMHU
MBUIBHOTO Ty3bIps. W nmetu, u B3pocibie BCerja C HMHTEPECOM HaOJIOMAI0T, KaK MBUIbHBIN
y3bIpb BUTACT B BO3/yXe, MIEPEIUBAsICh BCEMH IiBeTaMu paayru! [1]

A ernie MBUIBHBIC ITY3BIPH MOTYT OBITh HACTOSAIIUM HMCKYCCTBOM, W MIPEAMETOM HAYUHBIX
UCCIIE0BAHUN.

AKTyallbHOCTh ~ COCTOMT B  HcclejoBaHMM  (U3HYECKOM  TpaHchopManuu
(mpeoOpa3oBaHusi) XKHIKOCTH B 00BeMHYIO (urypy — miap; moadop cocTtaBa i CTOMKHX
MBUTBHBIX MY3bIPEH U3 PAa3TUYHBIX TEHOOOPA3YIOLIUX KUAKOCTEH.

Cpoxu ucciaenoanusi: ceHTs10ps 2021 roga - ¢eBpans 2022 roaa.

IIpeaMer ucciaeno0BaHusi: MBUILHBIC ITY3BIPH

OO0beKT HucCIeI0BAHMS: KUIKOCTH JJIs1 BHITYBaHUSI MBUIBHBIX Ty3bIPEH.

Heanb: HaydUTHCS MOMY4aTh KPYITHBIE, KPETTKUE MBUIBHBIC ITY3bIPH.
3agauu:

1. Pacmuputs 3HaHUS 00 00pa30BaHUM MBUIBHBIX ITY3bIPEH;

2. BBISBUTH JIy4lINil COCTaB AJsl HaJyBaHUsI MBUIBHBIX My3bIPEii;

3. HccnenoBath pa3inyuHble MPUCTIOCOOIEHUS AT HATyBaHUS MBUIHHBIX ITy3bIPEH.

4. OCBOHUTH TEXHUKY BBITIOIIHEHUSI PUCYHKA MBIIIbHBIMU MY3bIPSMHU.

I'unore3a: Ecun mogoOpaTh NpaBUIbHBIA PACTBOP, TO MBUIBHBIN My3bIPh OYIAET
OOJBIION U TTPOYHBI.

Metoabl padoThbI:

OITBITHO-3KCIIEPHUMCHTAJIbHBIC; HAOIIOACHNE; aHAIIU3 JINTEPATYPHI.
O6opynoBaHue:
e (Cocypl ¢ paCTBOPOM MOIOIIHUX CPEICTB.
e Cocyl ¢ IUCTWIIMPOBAHHON BOJOM.



OcHoBHast yacTh
1.1.3HaK0MCTBO ¢ HCTOPHE MBLIBHBIX My3bIpeii:

Korna mosiBusncst mepBblii MbUIBHBIN IMy3bIph — HEW3BeCTHO. Ho gake Ha pucyHKax-
dpeckax, KOTOpbIE YICHBIC PACKOIIAHU B IpeBHEM Topoze [loMiien, HaNUTH U300paKeHUs ACTEH,
BBIIYBAIOLIUX MBUIbHBIE MTY3bIPH.

Mmuoro net Hazan Ha Pycu ui ManbuuK, KOTOPBIM HUKOIJIa HE MBUI II€I0, HO OYEHb

JTrOOUI Urpath Ha cBoel aymouke. OMHAXKIBI €0 MOCAIWIHA B TIOPbMY, TJ¢ ObUIa BaHHAs, MBLJIO
U TIOJIOTEHIIE U cKa3anu: «Eciu Tl MOMOEIIb IS0 JI0 paccBeTa, TO Te0s He Ka3zHAT». Mallbuuk
OBLI PacCCTpOCH, CTal OIATb HUIpaTb Ha AYAOYKC, HO BMCCTO MY3bLIKU CTaJIM IOABIIATHCA
MBUIbHBIE ITy3BbIpH. Bee yauIbl mepenuBaivch pa3HOIBETHBIM OJIECKOM OT MBUIBHBIX ITy3bIpen. C
TEX MOP JIFOJH CTAJN Ha3bIBATh €0 MpodeccopoM. [4]

Eme onxHa Bepcuss BO3HUKHOBEHMS MBUIBHBIX Iy3bIpe. MX wncropus cBsizaHa C
4eloBeKOM 1Mo MMeHHu [lymmaryc, KOTOpBI cam, Ha CBOM CTpaX M PHUCK MPUAYMa, CIOco0
BBIlyBaHUS MBUIBHBIX ITy3bIPEH.

JIrogu >xum O4eHb J10JIro 0e3 Mblia U HaKOHEIl, €ro U300peiu, U KOpoJib MPUKa3all BCEM
MBITHCS. 3@ HEIIOBUHOBEHMSI I'PO3UJICS IPEUCIIONIHUTD CMEPTHYIO Ka3Hb. TOJBKO OIMH CTapbli
canoXHUK no uMmeHu llymmartyc crpsitancs B cBOell KOMOpPKe, M Kypuid TpyOKy, HO B OJIMH
MOMEHT B 3Ty TpyOKy Ionaja IeHa, 1 OH BbIyJ CBOW IEPBbI MbIIbHbIH ITy3bIPb.

[loaToMy ero He TONBKO HU Ka3HWIM, a 0OpaZoBajuCh U JIIOOOBAIMCh, KAaK OJUH 3a
JIPYTUM U3 3TOM TPyOKM BBIAYBAIUCH IMy3bIpU. DTO ObLIO uyno. [lamam napunu OyKeTsl U3
MBUIBHBIX Iy3bIpEHl, yKpallaau 3ajibl, JBOPLbI, MYKUYUHbI HOCWJIM M3 HUX LUISINBI ,3TO OBLIO
4yZ€CHO, XOTb Y HEJJOJTOBEYHO.

Tax Bce e moueMy MbUIbHBIN ITy3bIpb KPYIJIbIii? OTBET HA 3TOT BOIIPOC 3aKIIIOYAETCS B
TOM, 4YTO CHJbl IIOBEPXHOCTHOI'O HATSKEHUS CTPEMSATCS MPUAATh MBUIBHOMY ITy3BIPIO
MaKCHMaJIbHO KOMIakTHYI (opmy. Camas koMmrakTHas (Gopma B mpupoje — 3To map (a He
KyO, Hanipumep). IIpu mapooOpasHoit popme BO3ayX BHYTPHU IMy3bIpsi PABHOMEPHO JIaBUT Ha BCE
Y4acCTKU €ro BHYTPEHHEW CTEHKH (II0 KpailHeil Mepe, 10 TeX IOop, MOKa My3bIpb HE JIOMHET).BoT
MBUIBHBIN ITY3BIPb €ILE €CTh, & BOT OH IIPOCTO UCIIAPUIICS B BO3LYyXE.

VYyeHple NOACYMTANM, YTO JIONAETCS MBUIBHBIM ITy3bIPb 3a OJHY TBHICIYHYIO JIOJIFO
CeKYH/Ibl, TOTOMY JUIsl TOrO, 4TOO YBUIETh 3TO YyJO0 MM MOHAJO0MIIach KaMepa CIOCOOHas
caumathb 10 5000 kaapoB B CEKYHITY.

1.2. AccaenoBanne GopmMbl MBLILHBIX My3bIPeii.

MpbUIbHBIE MY3BIPH — OTJIMYHBIM OOBEKT Ul HAONIOAEHHUS CaMbIX pa3HbIX (PU3MUYECKUX
aBiieHul. [loBepXHOCTHOE HATSKEHUE, TEIJIOAMHAMUKA, ONTHKA — TOJIbKO HEKOTOphIe U3 Hux. 1
BCE-TAKH, I0YEMY K€ MBUIBHBIE ITY3bIPH KPYyTJble?

OTBeT 3aKiI04aeTcsl B TOM, YTO caMas KOMITakTHasi (oopMa B IPUPOJIE - 3TO HIap, a CUJIbI
MIOBEPXHOCTHOTO HATSDKEHUS CTPEMSTCS TNPUAATh MBUIBHOMY Iy3bIPI0O  MAaKCHUMAaJIbHO
KoMnakTHyto ¢popmy. [Ipu mapoobpaszHoit hopMe BO3IyX BHYTpPH Iy3bIpsi pABHOMEPHO JIaBUT Ha
BCE YYaCTKHM €r0 BHYTPEHHEH CTEHKH, O TE€X IOp, I0KAa OHa He JOonHeT. M MMeHHO mo3ToMmy,
Kakoi Obl popMblI HE OblIa TPyOOUKa ISl BBIYBaHUS, OyAb TO KBajapaT, 3BE3A0UYKA WM JIaXKe
3Ur3ar - Iy3slpd y Hac BCE pPaBHO Mojiy4arcsl KpyriasiMH. OIHaKo, €CTb W HCKIIOUYEHHS.
Anrnmiickuii ¢usuk boil3, u3yuas MbUIbHBIE MY3bIpH, 3aMETHJI, YTO, NPUIOKHUB BHEIIHEE
YCUJIME, MOKHO CJIeNaTh My3bIpb He MapooOpazHoil ¢popmbl. Eciiu pacTsHYTh MBUTBHYIO MJICHKY
MEXIy JABYMsI KOJIbLIaMH M TOTAHYTh Ha pa3pblB, TO 00pa3yeTcss MBUIbHBII My3bIph
IMHApHYecKoi Gpopmbl. Uem Gobllie pa3Mep TaKoro HWIMHAPUYECKOTO My3bIpsi, TEM MEHBIIIE
€ro MpoYHOCTh. B KOHIIE KOHIIOB, B CEpeAMHE TAKOrO ITy3bIps IMOSBISETCS MEpeTskKa, OIHA
CTOpPOHA HaYMHAET MEPETATUBATh APYTYIO U OH JICIUTCS Ha J1BA OOBIYHBIX KPYTJBIX MTY3BIPSL.

Camoil mpuBJIEKaTEIbHON CTOPOHOW MBUIBHBIX IY3bIPEH, MOXKAIYH, SIBISAIOTCS MEPEIUBBI
CBETa Ha UX MOBEPXHOCTH. [{axke Koraa HagyBaellb My3bIpb, CTAHOBUTCS 3aMETHA HEITOBTOpUMAs
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JKUBas pajly’kKHasi OKpacka, KOTOpoil TpyaHO He mro0oBathes. M oTKyna Gepercs Takas KpacoTa B
TaKOM IPOCTOM MBUILHOM LIapUKe?

[MpoucxomuT 3TO Oylarojgaps TaKUM ONTHYCCKUM SIBICHHUSAM, Kak TMPEIOMIICHUE U
untepdepenims cera. CTeHKa My3bIps COCTOMT M3 TpeX cioeB. CBepXy U CHU3Y MBUIbHBIC
CJIOU, a MEXIY HUMH — cJI0i BoAbl. CBET, MPOXOAs CKBO3b TAKYIO IJICHKY, MPEJIOMIIIETCS, KaK B
npusMme. VI UIMEHHO MO3TOMY MBI BUIUM paayKHble Pa3BOJbl HA CTEHKAX MBUIBHBIX Iy3bIpeH,
KOTOPBIMH MOKHO OBLIO OBbI JONTO JIFOOOBAThCS, HE OYyAb JKU3Hb MBUIBHOTO IY3BIPS TaKOH
KOPOTKOM.

JI1st MOATBEP>KICHHS TUIIOTE3bI O COCTaBE ISl BBIIYBAaHUS MBUIBHBIX MY3bIpEH B rpyIINe
OBLIM MPOBEIECHBI OMBITHI.

OnbiT Ne 1

Anpo6anusi pacTBOPOB /1Jisl BbITYBAHUSI MBUIBHBIX MY3bIpeid.

Omnpenenenue Ty4qIiero pacTBopa sl MbUIbHBIX Iy3bIpeid. [IpuroroBumnm Tpu pactBopa

Oo6opynoBanue: rpaduH, JT0XKKa, Yamia, TPYOOUKH.

BemecTBa: Bona, sxunkoe mMbijio, caxap.

CocraB nepBoro pacrsopa: 150 r Boasl +150 1 xuakoro mbiia + oHA YalHas JOXKKa
caxapa.

PesynbpTat: M3 maHHOTO pacTBOpa My3bIpU CHavajla HE HaIyBalIHCh coBceM. llomyunock
HAJYTh TOJIBKO B cTakaHe. JlaHHBIN pacTBOp JOJbIIE BCEX HE 3aKaHUYMUBAJICS.

CocraB BToporo pacreopa: 300 r Boxsl + 100 r cpeactBa s MbITh nocyasl +50 T
TJIUIEPUHA.
Pe3ynbTar: mo BTOpoMy petenTy MoJy4rINCh KPETKUE My3bIpH.

Cocras Tperbero pacropa: 200 r BoabI + 2 CT. JI. )KHJIKOT'O XO35HCTBEHHOr0 Mbuia + 1
JaiiHast JIo)KKa caxapa. [2]
PesynbTat: PacTBOp nosyuusics cpeiHeil MbUIbHOCTH.

PE3YJBTAT OIIBITA: caMblM Ka4eCTBEHHBIM OKa3aiIcsd pacTBOp Ne2 — my3bIpu
BBLIYBAINCH OOJbIIME 110 0O0BEMY., HPOYHEIE, JOJT0 HE JIONAIUCH, JIEKAINM HA I[MOBEPXHOCTH
OPEIMETOB HEKOTOPOE BPEMS, 3aTEM JIOMAINCH. B IaJIpHENUININX HCCIEOOBAHUAX MCIOJHL30BAINA

pacTBOp No2.

OnpiT Ne 2

HccnenoBanue MHCTPYMEHTOB /I BbIIYBAHMSI MBLIBHBIX My3bIpeii

Msl pemmmiu BeIOpaTh caMmoe JIydlllee MNPUCIOCOONIeHHE JUIsi HaJAyBaHUS MBUIbHBIX
ITy3bIPEH.

Hcnons3oBanu pasubie mpucnocodienus. [lompoboBanu BIAYTh My3bIpU JaKe U3 PYK.
Borsicaunu, uto gopma mysbipell He MeHseTcs oT (GopMbl IpuUcnocoOieHns. MeHseTcs: TOJIbKO
pa3Mep Mmy3bIps, U3 MATCHBKUX BBIAYBAIOTCS MaJeHbKUE, U3 OONBIINX OOJBIIHE.

BrisscHnnm, 9TOo HamyBaTh MOXKHO Pa3HBIMH CIIOCOOaMH, M3 TPYOOUEK, B3ZMAaXOM DPYKH,
CHEIAIbHBIMI MEXaHUYECKUMHU MPUCTIOCOOIECHUSIMHU.

PE3YJBTAT OIIBITA: BeisicHWIN, 4TO BHE 3aBUCHMOCTH OT (DOPMBI IIPUCIIOCOOIECHUS
BCe My3bIpH uMeeT ¢opmy 1mapa. OTIMYaeTcs TOIBLKO pa3Mep, M3 MAaJCHBKUX OTBEPCTHM
MOJYYAIOTCS MaJICHbKUE IMY3bIPH, U3 OOJLIINX — OOJIBIINE.

OmnbiT Ne 3

HccaenoBanue cTONKOCTH MbLIBHBIX ITy3bIpPel

OnBITHBIM IYTEM pPEIINUIN OINpPEeNeInTb, HAa KaKOH MOBEPXHOCTH [OJIbIIE JEPKUTCS
IIy3bIPb.



[TonpoGoBanu 3anepkaTh My3bIPh HAa pyKax, U Ha Bapexkax. Ompemenuiv, 4To Ha
BOPCHUCTOM IMOBEPXHOCTH JICPIKUTCS TOJIBIIIE.

PE3YJIBTAT OIIbITA: B pe3yisTrare oOnbITa BBIICHUIH, YTO MBUIBHEIE MY3BLIPU
JOJIBIIIE HE JOIMAKTCSI Ha BOPCUCTON NOBEPXHOCTH.

OmnbiT Ne 4

Bausinne reMnepaTypbl Ha CTOHKOCTbh MbUIBHBIX IYy3bIpeH.

Pemmnu n3yunts, Kak BexyT ceOsi MbUIbHBIE ITy3bIPH IIPH HU3KOH TeMIepaType.

HagyBanu ny3elpy Ha ynune. 3aMeTWIM, YE€M JOJbIIE Mbl TYJSJU, TEM pacTBOP
CTaHOBWJICS XO0JIO/IHEE, TeM 0oJjiee 3aMeTHa ObLIa IUIEHKA Ha My3bIPsIX IPU JIONAHbE.

PE3YJIBTAT OIIBITA: BeisicHuiu, 4TO pU HU3KUX TEMIIEpATypax, Iy3bIpH Kperye.

PE3YJIIBTAT MCCJIEJAOBAHMUS: BeisicHWwid, 4YTO caMmble KPENKHWE MbUIbHBIC
ny3blpH Jenarorcst u3 pacrtBopa Ne 2 CocraB Broporo pactsopa: 300 r Boas! + 100 r cpencrsa
JUis MbIThs ocyabl, 50 r riunepuHa. CoxpaHseTcs My3bIph JIy4dllle Ha BOPCUCTON MOBEPXHOCTH,
a UMEHHO Ha BapeXkax u KoBpe. [3]

MpbUTbHBIC ITY3BIPH HCIIOJB3YIOTCS W B TBOpYECTBE. MBI MOMPOOOBaIM HA MPAKTUKE
«PucoBaHNe MBUIBHBIMH Ty3BIPSIMU.

B crakane pa3BoaHuTCsS MBUIBHBIN pacTBOp U A00aBisieTcs Kpacka. C MOMOIIbI0 TPYOOUKH
B CTaKaHE CO3JaeTcs MeHHas manka. Ha neHHyro manky omyckaercst Juct oOymaru. K nanHomy
PUCYHKY MOXKHO JIOPHMCOBATh pa3jUYHbIC JETad, B 3aBUCUMOCTH OT TEMATHKHA WJIA OT
daHTazum. .

CuuTaem JaHHOE HaIpaBlIEHUE MEPCIIEKTUBHBIM JIJIs ajbHEH mei paboThlI.
BeiBoa: B pe3ynbprare MpoBEAEHHBIX UCCIEI0BAHUM Mbl HAllUIM CaMbIil JIy4IIUN pacTBOP
JUISl MBUTBHBIX ITY3bIPEN U CamMble JTyULIUE YCIOBHUS.

1. CambIM Ka4eCTBEHHBIM OKa3zajcsi pacTBOp No2 — my3bIpU BBIAYBAIUCH OOJIBIIKE TIO
00beMy, MpPOYHBIEC, JOJITO HE JIOMAIMCh, JIe)KadM Ha TOBEPXHOCTH IPEIMETOB
HEKOTOpPOE BpeMs, 3aTE€M JIONaauch. B MambHEHIIMX HCCIEAOBAHUSX HCIOJIb30BAIN
pactBop Ne2.

2. BpricHMIM, 4TO BHE 3aBUCHMOCTH OT ()OPMBI MPHUCIIOCOOJICHHUS BCE ITY3bIpH MMEET
¢dopmy mapa. OTIM4aeTcsi TOJNBKO pa3Mep, U3 MaJIeHbKUX OTBEPCTUH MOIY4aroTCs
MaJIeHbKUE MY3bIpU, U3 OOJIBIINX — OOJIBIINE.

3. B pesynbprare ombITa BBISACHHIM, YTO MBUIBHBIE IMY3bIpU JOJbIIE HE JIOMAIOTCS Ha
BOPCUCTOM IMOBEPXHOCTH .

4. BbIsicHMIM, YTO caMble KPENKHE MBUIbHBIE IMy3BIPH J€NaloTcs W3 pactBopa No 2
CocraB BToporo pactBopa: 300 r Boxabl + 100 r cpeactBa st MBIThsI TOCYIbI, 50 T
rimnepuHa. CoxpaHsAeTcs My3bIphb JyYllle Ha BOPCUCTON MOBEPXHOCTH, @ UMEHHO Ha
BapeKKax U KOBpE.
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Hpuiaoxenue

Puc. 2 U3yuyaem pacTBop Ne 1



Puc. 3 Uzygaem pactBop Ne 2

Puc. 4 U3yuaem pactBop Ne 3




Puc. 5 U3yuaem npucnoco0ieHus i HATyBaHUsI MbLIbHBIX My3bIpeii

Puc. 6 OnbiT Ne 3

Puc. 7 Onbit Ne 4




Puc. 8 OnbiT Ne 5

Puc.9-12 PucoBanue ¢ noMOIIbI0 MBUILHBIX My3bIpeid.
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