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AHHOTAIIUA

Heabr HayyHoll padoThl — M3YYHTh OOBEKT «CHEXKHHKA», €€ CBOWCTBA, BBISIBUTH KaK
UCTOJIb30BAaTh CBOMCTBA CHEKMHKU MJISi TOTO, YTOOBI MONYYUTh MOJB3y. B paboTe pacKpbITHI
BOIIPOCHI COCTaBa CHEXHMHKH, Mpolecca ee (GOpMHUpPOBaHUS, YCIOBUIA, BIUAIOIMIUX HA 3TOT MPOIIECC.
C TOukM 3peHHUs] XMMUYECKOI0 COCTaBa JOKa3aHO HAJMYME MIECTUTPAHHOU (OPMBI Yy CHEKHUHOK.
Onucanbl yHUKaJIbHbIE IPUMEPDI CHEKUHOK.

ABTOPOM 4eTKO c(opMYJIHMPOBAHbI HeJdU U 3a7a4yu padorel. McmoJib3yeress Hay4YHbIi
MOAX0/ K U3YYEHHI0 00bEeKTA MCCJIeJ0BAHMS, KOT/1a HA MOMEHT Haudaja MCCIIEJOBAaHUN aBTOPOM
BbIIBUT'AI0TCSl TUNOTE3bl, a BCE JAIbHEWIINE OMBITHl U HAOIIOJCHHS, U3YyYCHHE MaTepHalioB U
BBISIBJICHHE ITOJIE3HBIX HAKOIIJICHHBIX Y YEJI0BEYECTBA 3HAHNUN HANIPABJICHBI HA IPOBEPKY I'MIIOTE3.

3HauuTEIbHOE BHUMAHME y/1eJIsieTcs MOJYYeHHI0 MPAKTHYEeCKOH MO0JIb3bl OT BbISIBICHHBIX
3aKOHOMEPHOCTEHN.

HayuyHasi HOBH3HA HCCJIeIOBAHMS 3aKJIIOYACTCS B OTKPBITUU BIIMSHUS HAa CBOMCTBA CHEra
COJIM ¥ BO3MOKHOCTH MCHOJIb30BaHUs 3TOM 3aKOHOMEPHOCTH ISl MTOJIb3bl YEJIOBEUECTBA. ABTOPOM
YUUTBIBAETCSI OCTPO CTOSIIIMK BOMPOC 00 OXpaHe MPHUPOJBI U COXPAHEHUH MPUPOIHBIX PECYPCOB,
IIPEAJIaraeTCs UCIIOJIb30BaTh CHET, CMEIIAHHBIN C COJIBIO, KAK CaMbli 9KOJIOTUYHBIN XOJIOIUIbHUK.

PaGota mmeeT Me:XAMCUMILIMHAPHBINA XapakTtep. B pesynbrate u3yuyaemblii 00beKT
PACCMOTPEH BCECTOPOHHE. ABTOD Y€TKO M3/1araer cBoe MHEHHE, 1aeT IMOIUOHAIbHYI0 OLCHKY
OOHapyKEHHbIM JIJaHHBIM, He OCTABJISIeT YMTATEJs PABHOAYILIHBIM, POXAAET B JIyIlIE YUTATENs
YyBCTBO BOCXMIIEHUS K CHEXWHKAM, MX KpacoTe M TAaWHCTBEHHOCTH, INPHU3bIBAET YHMTATEJs
3ayMaTbCd HE TOJIBKO HaJ KPAacoTOM M BEIUYECTBEHHOCTBIO CHEXHUHOK, HO M PacCMOTPETh

CHC)KMHKH HAPABHE C BOJHOM CTUXHEN U CTUXHEH OIr'HsA, IOMHUTH O HEIIOCTHXKUMOM CHIIe npupoabl.



MIPUHOCHUT PaJIOCTh JIETSIM M B3pOCibIM. biiaronaps cHery y Hac, pedaTuIiek, 3MMOi MHOTO 3a0aB: Mbl
KaTaeMcs Ha JIBDKAxX, Ha CaHKaXx, JICMMM CHETOBUKOB M CHEKHYIO KPEIIOCTb, UTPAEM B CHEKKH. MBI

J'IIO6yeMC$I KpaCOTOfI CHCXXMHKHU, pacCMaTpuBas €€ Ha JIaJOHH. Ho uto MBI I[CﬁCTBPITGJ'IBHO 3HAacM O

BBenenue

Kaxnpiit roq1 B Hamie ctpane mo3JHEl OCEHbIO WM paHHEW 3uMoll BbimagaeT cHer. CHer

CHEXUHKAX?

IMPAKTUYCCKN HUYETO HE 3HAEM O CHC)KMHKAX. HOBTOMy B KauecTBe 00bEKTa HCCICOOBAHUA BBI6paJ'I

Pl IMOroBopujI CO CBOMMHU APY3biIMU U OAHOKIIACCHUKAMHU, C POAUTCIAMU U IMOHAJI, YTO MBI

OOBIUHYIO CHEKMHKY. MK Bee jke He TaKyro  OOBIYHYI0?
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I/I3yqa51 CHCXKHMHKMH, S NOCTABHJI NEPEX co00i LEJIb [MOJTYYUTb OTBCTHI HAa BOIIPOCHI:

Yrto Takoe CHEXKUHKA?

CHeXWHKA - 3TO 9yJI0 MPUPOIBI?

YeM 1101€3€H CHET ISl YeJIOBEKA?

MoXeT 1 4eJIOBEK U3MEHUTh CBOMCTBA CHEKUHKH, YTOOBI TIOTYYUTh MOJIBb3Y?
MoskeT Jii 4eJIOBEK MTOKOPUTH CHET?

Ha ocnoBannu cBOMX 3HaHUM HAa MOMCHT Hadaja I/ICCJICIIOBaHI/Iﬁ I BBIZIBUHVJI THIIOTE3bI.

H1 — cHexxnHKa COCTOUT U3 BOJBI

H2 - cuexuHKka oOpasyercs, KOrJa 3aMep3aeT KarelbKa BOIbI
H3 — dopma cHeXHHKN MOXKET OBITH JTI000M

H4 — caexxrHKa OBIBACT TOJIBKO OEJIOTO IBETA

H5 — cHe)XMHKA MPUHOCHT TOJIb3Y YEJIOBEKY U MPHUPOJIe

H6 - cBoiiCTBA CHEXXKMHOK C INOMOIIBIO COJIM MOXHO UBMCHUTD

J51st TOoro yTOOBI JOCTUYB MTOCTABJICHHBIX LENEH, 5 INIAHUPYIO PEIIUTh CJeyVIouye 3aJa4u;

N3yunTh kak 00pa3yeTcs CHE)KMHKA, U3 Yero OHa COCTOMT, KakoW (OopMbI, IIBETa, pa3Mepa

OBIBAIOT CHE)XKUHKH.

IIpoBectu onbIT Ne 1 11 BBIAICHEHHUS U3 YETO COCTOUT CHEKUHKA.

[Tpoectn ombIT Ne 2 11st U3ydeHus 3ByKa CHE)KHHOK.

[ToceTnTs My3€el CHEXKUHOK.

M3roToBUTH MOJIENIb CHEXKMHKH, BIIEPBBIE CO3/JaHHYIO B Ja0OPAaTOPHBIX YCIOBUSAX.
ITpoBectu onbIT Ne 3 1151 U3TOTOBJIEHUS] HCKYCCTBEHHOTO CHETa.

N3yunTh Kakye 3HaAHUS HAKONMUJIMCH y YEIOBEYECTBA O CHEKUHKAX.

BBIACHUTB UeM IOJIE3€H CHET /IS YEJIOBEYECTBA U PUPOJIBI.

[TpoBectu ombIT Ne 4 11t TOTO, 4TOOBI H3MEHUTH CBOMCTBA CHEKUHOK JIJISI TIOJIB3HI.

10. M3yuyuTh OMBIT YEIOBEUECTBA IO TOKOPEHHIO CHETA.



Onucanue uccjieJ0BaHUuA

1. Kak o0pa3yercsi CHe;KMHKA

Panblie s mymai, 4To CHEr — 3TO BCEro JIMIb 3aMep3iias Bojaa. [[is Toro yToObl 10Ka3aTh,
YTO 3TO HEBEPHO, IIpoBeeM onmbIT Ne 1 (cM. opodHoe onrcanue B [punoskenun I).

Ji1 3TOTr0 COOEPEM CHET U 3aHECEM €T'0 B TEIIOE IIOMEILEHUE. MBI YBUAMM, UTO CHET pacTasil
u npeBpatwiics B Boay. [loTom 3Ty Bony BeiHECeM Ha ynuily. Uto ke Mbl yBuaum? PacrasBuias Boga
HE MpPEBpaTUiIaCh B CHEr, OHA IPEBpAaTWIACh B JIeJ. 3/1€Ch TAUTCS IMEpBasl 3arajgka, KOTOPYK HaMm
MPEJICTOUT OTraJaTh.

Oka3sbIBaeTcsi, CHEeXXKMHKa oOpasyeTcsi, KOorja BOJSHOM map COEAUHSETCS C MeJbyaniinen

MbLIEBOM yacTuieit (cM. puc. 1) u 3amepsaert. [Ipu s3Tom 0Opazyercs KpucTa Jibaa.

Puc. 1 — Kakas mpUTMHKA UCTIONIB3YETCS 1JIs1 CO3/IAHUS CHEKMHKHU



Janpiie 3TOT KpUCTAUT JbJa MPOAOHKAeT CBOW MyTh N0 3eMiu. B oOmakax Kk Hemy

NPWINNAIOT APYTUe KPUCTAILIBI. TaK CHE)KUHKH pacTyT (CM. puc. 2).

Puc. 2 — Kak 00pa3yroTcs CHe:KUHKH

Ha nporecc popMupoBaHusi CHEXUHKY BIUSET HECKOJIBKO (PaKTOPOB: TEMIIEpATypa BO31yXa,
BETEP U BIAXKHOCTb.

Ecnu BaM 3axoueTcsi MOOXOTUTHCS 3a CHEXXUHKAMH, TO 3TO JIy4llle BCEro JieiaTh B 0COOBIX
ycnoBusix. HyxkHa Mopo3Has moroaa (iydimie mpu Temrneparype 20 rpaaycoB HUXKe HYJIsL), TOTJa
CHEKUHKHU OYAYT PacTH B CTOPOHBI OCTPBIMH JIydaMu W urojkamu. Camble KpacuBbI€ CHEXHHKH
HOSIBIIIIOTCS PSIIOM C BOJIOEMaMH U B Jiecy. Biara ¢ 03ep Hy’kHa CHETy Kak CTPOUTENIbHBIN MaTepuall.
Takxe cToUT OOpaTUTh BHHMaHUE Ha BeTep. B BeTpeHylo MOrogy Ha OTKPBITOM IPOCTPAHCTBE
MHTEPECHBIX CHEXHMHOK YBHUJIETh HE MOJIYYUTCS, MOTOMY YTO TpU (POPMHUPOBAHUHM CHEKUHKHU

CTOJIKHYTCA ApYT C APpYTOM U ITOJIOMAKOTCA.

2. U3 4ero cocTOUT CHEKMHKA

[agaiite BepHemcs k onbITy Ne 1. Korga s pacTonun nojHyr0 KaCTPIOJIKO CHEra, 51 3aMETHII,
4TO BOJBI B KaACTPIOJIC OCTAJIOCH JIMIIb HEMHOTO. HOSTOMY THUIIOTE3a O TOM, UTO CHC)KHMHKA COCTOUT
TOJIBKO M3 BOABI, ABIACTCA HeBepHOﬁ.

Oxka3ssiBaeTcs, CHEKMHKA Ha 95 % cocTouT M3 BO3/yXa U TOJIBKO Ha 5% U3 BOJBI U MBUIH.



N3-3a HU3KOM TMJIOTHOCTH CHEXWHKH MMEIOT HEOONBIIONW BEC — OKOJIO 1 MuWumMrpamMma u

MaJar0T Ha 36MITI0 MEJICHHO — CO CKOPOCThIO He Oobine 1 km/4ac.

3. ®dopMa CHEKUHKH

Benuknii actponom HWorann Kemnep B cBoem Tpakrare «HoBoromnmii map. O
HIECTUYTOJIbHBIX CHEKUHKAX» 00BACH:UT (hOpMY KPUCTAILIOB Bosiel bokbelt.

Ha camom gene mecturpanHas popMa CHEXMHKH OOBACHIETCS CTPOEHUEM MOJIEKYJIbl BOJIBI.

Ecnu npencraButh Monekyny Boasl H20 kak TpeyroiapHuK. M3 TaKUX MIECTH TPEYTOJILHUKOB
IIOJIy4aeTCsl KPUCTAILI C IIECTHIO TpaHsAMHU. Jlayble K 9TOMY HIECTUIPAHHUKY NPUIUIAIOT APYTHE.

Taxk BbIpacTaeT KpacuBas CHEXXMHKA C IIECThIO JIydaMHu (CM. puc. 3).

Puc. 3 — Kak o6pa3yercs mecTiurpaHHasi CHS)KMHKA

CHEXHMHKH C IIECThIO TPAHSIMU CaMbl€ paclpocTpaHeHHbIEe. OYeHb PEKO MOXKHO BCTPETUTh
CHEXUHKH C TPEMS UJIM JIBEHAALAThIO TPAHSIMHU.

[TepBas ynaunas dotorpadus CHEKHUHKH TMOJ MHUKPOCKOINOM Oblna chenaHa B 1885 romy.
3aciyra IpUHAIICKUT YIOPCTBY M TEPIICHUIO aMepuKaHCKoro (epmepa Yuicona bentnu. Emy
MMOHA00UIIOCH JTsl ATOTO Kajapa 46 net nmpob u ommbok. Beero xe bentnu npunamiexar 6onee 5000
YHUKAJIbHBIX CHUMKOB. YTBEpXKIEHHE, UYTO HE CYIIECTBYET JBYX OJMHAKOBBIX CHEXHHOK,

HU3HaYaJIbHO CTPOUJTIOCH HMCHHO Ha €ro pa60Tax.



Ousuk [[xon HenbcoH yTBepkmaer, 4TO BapHAHTOB T€OMETPHUYECKUX (HOPM CHEKHHOK
OoJIblIle, €M aTOMOB B Halllel BceeleHHOM.

Awmepukanckuit actponoM Kenner JInOpexTt, KOTOPBI TOKE MOCBATHI MHOTO JIET U3YYEHUIO
CHEXHUHOK, TOBOpWIL: «M 3TO mpaBnia — IByX OJIMHAKOBBIX CHEXXUHOK HET».

S BBISICHWJI, YTO 3TO CBSI3aHO C OCOOCHHOCTBHIO IMpolecca (OPMUPOBAHUS CHEXKHHKH.
HeB03MOKHO BOCIIPOM3BECTH BCE YCIIOBHSI, B KOTOPBIX (POPMHUPOBATIACH CHEKUHKA, TIOBJIHUATH Ha T

KPUCTAIUIBI JIbJA, KOTOPBIE NPUIMNIAIOT APYT K APYTY BO BPEMS POCTA CHEKUHKHU.

4. Pazmep CHeKMHKH

OOBIYHO CHEXMHKAa HMEET pa3Mep C TeTpajHyro KieTrouky. Ho ecTh M CHeXHMHKH —
PEKOPIACMEHBI.

Camas Oonbluasi cHeXxuHKa ynana Ha 3emuto 28 suBaps 1887 roma B @opr-Keo (wmrar
Montana, CIIIA). Ona Gbl1a pa3MepoM 0KoJjI0 38 cM.

B MockBe CHeXMHKaMM — I'MraHTaMu MOXHO ObL10 momto6oBaThest 30 ampens 1944 rona.
Torna Ha CTONMIYy Hajaldd CHEXHMHKM pPa3MEpPOM IOYTH B 4YEJOBEUYECKYIO JIaJ0Hb (pa3Mepom

npumepHo 10 cM). OHM OBLIIM TOXO0XU Ha CTpayCUHBIE IIEPbs (CM. puc. 4).

Puc. 4 — Kpynnsie cHexxnakr B Mockse B 1944 roxy

5. IIBeT CHe:XKHHKH

N3-3a TOTO, UTO CHEKMHKA COCTOMUT M3 BO3/IyXa, OHA UMEET OeNbIii IBET.
Ho nHorna cuer Moxet ObITh pO30BBIM MJIH JJaKe KpacHBIM. Takoe ObIBAaeT BHICOKO B TOPax U
B TPUIOJAPHBIX 00JacTsIX 3eMin. DTOT OTTEHOK CHEry NpUIAeT BOAOPOCHb XJIaMHUAOMOHaja

CHCXKHasl.



Tak B 2020 romy po3oBelii cHer Obul OOHapyxkeH B Ausbmnax. OO0 3TOM COOOIIMIO
nHpOpMaMOHHOE areHTCTBO «Bepcus» B cBoeM Bbimycke oT «06» mions 2020 roma B ceKuuu

«Hayka».

6. 3BYK CHeKMHKH

Oxkasajioch, YTO CHE)KMHKH YMEIOT U3J1aBaTh 3BYKHU.

BonblIMHCTBO U3 HAC CIBILAIN, KAK XPYCTUT CHET IOJ HOTaMU B MOPO3HYIO IOrojy. JTO
MIPOUCXOJUT MMOTOMY, YTO CHEXHHKH JIomatoTcs. [Ipuyem uem cuiibHee MOpo3, TEM IpoMUe 3BYK.

ITpoBenem ombIT Ne 2 (mompoOHoe ommcanue cMm. B Ilpuaoskenun |1) mas toro, 4roOb
MOJTyYHTh 3BYK XpyCTa CHeTa MoJl HoTaMH B MOPO3HYIO moroay. st 3Toro morpedyroTcsi cMemaTh
OOBIYHBIN CaxapHBIH MECOK M TOBAapEHHYIO COJib. Ecim cXUMaTh B pyKax 3TO CMeCh, TO OyJer
CJIBIILIEH 3BYK, TOX0KMH Ha 3BYK XpyCTa CHera.

I Takoii moaxoa MOKHO HCHOJIL30BATH NPH CheMKe GUILMOB, 2 TAKKE B KAPKHUX
CTPaHaXx, KOI/a JII0OM HUKOIA He BU/IeJIM HACTOSIIEero CHera M He CJIbIIIAJIH XPYCT.

Ho He TonbKO Takoii 3ByK YMEIOT CO3/1aBaTh CHEXUHKHU.

[Tpu nomagaHuy B BOAY CHEXXHHKH «T10I0T». OHU 30T OY€Hb BBICOKUH 3BYK, HEYJTOBUMBIN
JUTSI Y€TTIOBEYECKOTO CITyXa, HO YIIOBUMBIN /TSl pb10. PBIOBI HE JTH00ST 3TOT 3BYK M KOT/IA €r0 CIBIIIAT,
TO KUJAIOTCS BPACCBHIMHYIO U YXOJAT Ha IIIyOuHY.

Eme MoXHO ycrnblliaTh, Kak CHET «3BeHHT». Tak Ha KpaiiHeMm ceBepe cliexaBIIMiicS B
YCIOBUAX 3KCTPEMalbHO HU3KOW TeMIlepaTyphl CHET ObIBa€T HACTOJIBKO TBEPABIM, YTO TOMOP MpHU
yZape Mo HeMy 3BEHUT, CIIOBHO YAApUIIH I10 JKEJe3y.

A B 04€Hb MOPO3HYIO [TOTO/1Y CHE)KMHKA YMEET «IypLIaThy. YUeHble YCTAHOBUIIU, UTO 3TOT
3BYK CIBIIIHO, KOIJlda CHEKMHKM CTaJKUBAIOTCA APYT C JPYrOM H3-3a JBIXaHMs YEJIOBEKA IIPU

TEMIICPATYypPEC HUKC -40. ﬂKYTBI Ha3BaJIM 9TOT 3BYK IIEMOT 3BE31I».

/. My3eii cHe:xnHOK 1 Hakast YKUTHPO — co31aTesIb HCKYCCTBEHHOM CHEKMHKHU

B Slnonun Ha octpoBe XOKKaiI0 CYIIECTBYET €IUHCTBEHHBIM Ha HAIIECW ILIaHETE My3el
cHekMHOK. OH Ha3BaH B 4ecTh ¢u3nka Hakas YKUXUpPO, KOTOPBIA BCIO CBOIO KH3HBb MOCBSTHII
n3ydyeHuto cHera. Cam My3ell HaxoOuTCsl B CHEXHBIX Tmemiepax. B mysee oObIYHO Temmeparypa
BO3yxa 00bdHO cocTtaBiseT -15°C. it ynoOcTBa moceTuTesel co3aaHa BUHTOBAs JICCTHHIIA B
(dbopMe CHEKMHKHU IIECTUIPAaHHHUKA, CITYCKAsACh 110 KOTOPOM MOYXHO O3HAaKOMHTBHCS C HKCIIOHATAMH.
OKCIO3UIMS My3esl TpeICTaBlsieT co00W MHOXKECTBO PazIHUYHBIX (oTorpaduili yHUKaNbHBIX,

HETMIOBTOPUMBIX, HCOOBIYHBIX M OUY€Hb KPACUBBIX CHEXXHHOK (cM. Ilpuoskenue 111).
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S1 ObUT IOpaXkeH TeM, YTO My3€l HaXOJIUTCS B CHE)KHOM memepe. A ¢oTorpaduu CHEXHMHOK
MEHS BOCXUTHJIA CBOEH KPacoTOM.

Taxxe st xoTen Obl 0OOpaTUTh BHUMaHKE Ha BKIAA YKUXxupo Hakas B u3ydeHHE CHEXKHHOK.
[Tomumo Bcero mpouero Ykuxupo Hakas paspaboran crnenmanbHblii anmapar. CaMoil HariasaHOM
JIeTalbl0 U300peTeHus: ObUIa CTEKIISTHHAS K0JI0a, B KOTOPYIO IMOMEIIAIOCh MIEPCTSIHOE BOJOKHO. B
COCyI TOJ JaBJICHHEM 3allyCKajcs Map, KOTOPBIH OBICTPO 3aMOpakMBajCs, MPEBPAIIasCh BO
MHOECTBO JIbJIMHOK, MTOKPBHIBAIOLIUX IIEPCTAHON BOJIOCOK.

[Tpouecc 3amopakuBaHUSI Hapa MOBTOPSUICA HECKOJIBKO pa3, TaKuM oOpa3oM HMUTUPYS
MaJieHue KPUCTaia U CTOJIKHOBEHHUE C IPYTHUMH.

[lepBple HECKOJIBKO OMNBITOB HE yBeHUal uch ycrnexoMm. Ho B utore 12 mapra 1936 r.

«BBIPOCIIA» HACTOSIIAS CHEKMHKA C TPAHSIMHU U Y30paMH B (pOpMe IIECTHKOHEYHOH 3BE3IbI.

FEP

Pt ./'

Mepeas '3

“UCKYCCTBEHHAA § f
CHEXUHKa

12 mapra 1936 r.

YueHslif 3a ceoum
wu3obpereHnem no
|  CO3ACHUHO CHEXMUHOK

Ykuxumpo Hakaiia ’q[ ‘
AMOHCKULA ydeHbld %

U3UK, rnayeonor,.
¢ A

Puc. 5 - YKI/IXI/IPO Haxkas u ero ammapar 1o Co3J1aHuro I/ICKYCCTBCHHOﬁ CHC)KHMHKHU

S ObLT Tak MOTPSACEH 3TOW HOBOCTHIO, YTO TOKE PEIINII CO3AAaTh CBOW MCKYCCTBEHHBIN CHET.
Jli1st 5ToT0 s BBIMOTHWI OIBIT Ne 3. 51 B35J1 KyCOK MBLTa, IETCKYIO TIPUCHITIKY U TEPKY. S HaTep MbLIO,
CMeIIa ero ¢ IETCKOM MPHUCHITKOH U MOJTy4YHyI CBOM UCKycCTBeHHBIH cHer (cM. Ilpuiioxenne 1V).

Il Takoii cHer MOKHO HCIOJB30BATHL NPH CheMKe KHHO, (ororpadmii m Ha
TeJeBHJICHUM. AKTepbl NPH ITOM He MNPOCTYyAATCS. A CbhbeMKa He Oyxer 3aBHCETh OT
HelnpeacKka3yeMoro cHera. Jlaske J1eToOM MOKHO OyIeT CHATH KAJAp CO CHEXKHBbIMH XJIONbSIMH.

Take ¢ momompio 3D pyduku s co3man MoOJeNlb CHEXHMHKH, KOTOPYIO B JIAOOPAaTOPHBIX

ycnoBusx cozgan Ykuxupo Hakas (cm. Ipusioxkenne V).



8. IMoJab3a oT cHera

CHer He 3ps cCpaBHUBAIOT C 0JesI0M. OH COCTOUT U3 KPUCTAIMKOB JIbJA U BO3YXa, & BO3AYX
He nporyckaet Temo. [loaroMmy cHer He naeT mpomep3HyTh 3emie. CyrpoOsbl criacatroT pacTeHHUs OT
JIOTBIX 3UMHUX MOpo30B. Korja remneparypa Bo3ayxa -30 rpanycoB, TO TeMIepaTypa o1 CHEXHbIM
IIOKPOBOM BCETO JIMIIb -3 rpagyca.

Hamm npenku Touno moamermiu: «CHer Ha moisix — xje0 B 3akpomax». CHauana cHer
COrpeBaceT M 3allMIaeT MO4YBY, a IOTOM, KOIJa HAacTylnaeT OTTelellb, CHa0XaeT MO4YBY BOIOM.
VYdeHsble 10Ka3aIM, 4YTO KOJIMYECTBO YPOKas 3aBUCUT OT TOJILIMHBI CHETa Ha MOJISX.

Eme onHO mosne3Hoe CBOMCTBO CHEra — 3TO TO, YTO CHEr CKOJb3Kui. Hamm mpenku 3t0
3aMETUJIN U U300pEe CaH! — OJMH U3 CaMbIX JPEBHUX BUIOB TPAHCIIOPTA.

N3 cHera Take MOXXHO IOJyYUThb NMPECHYIO BOAY. CHEroM MOXHO YMBITbCS M 3aKaJsATh
OpraHu3M.

A emie CHer — 3TO OTJIMYHBINA CTPOUTENbHBIM Marepuasn. CTo jeT Ha3aJl Ha AJSICKE U B

FpeHJIaHIII/II/I JIFOOU KWK B «UTJIY» - B JOMax U3 CHETa.

9. U3MeHeHME CBOMCTB CHE:KMHKH

[TpoBenem onbIT Ne 4 1mist MPOBEPKU BO3MOKHOCTH U3MEHEHHS CBOMCTB CHeTa (MOIpOOHBIN
dortootyer cMm. B [Ipuiaoxennu VI).

st aTOTO BO3BMEM 2 TOPCTH CHETa. B 01HY ropcTh cHera 100aBUM MOPCKYIO COJlb. JIpyryto
OCTaBUM 0€3 U3MEHEHUI.

Hanonxnum HeGonbIne CTEKISTHHBIE 0aHOYKH BOJIONW U 3aKomaeM ux B cHer. OctaBum Ha 20-
30 MUHYT.

[Tponomxum HaOmoAeHNE 3a TOpCcTAMH cHera. CHEr ¢ MOPCKOW COJBIO Cpa3y CTall OBICTPO
TasaTh. YUepe3 23 MUHYTHI CHET ¢ MOPCKOW COJIBIO TIOUTH TIOJIHOCTBIO pacTasiyi, a OOBIYHBIN CHET He
pacTasiyi HOJIHOCTHIO.

Brinem 6aHOYKM U3 CHETa M IIOCMOTPUM, YTO C HUMU CTallo.

B 6anouke, koTopast Oblia B OOBIYHOM CHETe, C BOJIOW HUYETO HE MPOU30ILI0. A B OaHOUKeE,
KOTOpas OblIa 3aKOMaHa B CHET ¢ MOPCKOI COJbIO, BOJa 3aMep3Jia.

Heno B ToMm, uTo Temneparypa Taroniero cHera 0 rpamycoB Llenscus. Ho 310 TONBKO 17151

IPECHOTO CHETA.
Il lo6aBuB B cHer MOPCKYIO COJIb, MBI CO3IAJIH «XOJIOAHYI0O cMech». OHa 3a0upaer

TEIUI0 U3 OKPY:KAKIIEro MPOCTPAHCTBA U OXJAax/AaeTcs cama nmo cede, 0e3 T0MOJHUTETbHBIX

3aTpaT 3HEPruM, KaKk y 3JEeKTPHYECKOro Xo/J0An/IbHUKA. HNmenno mo3ToMy BOJAA B 6aH0qu,



KOTOPYIO MbI 3aKOIIaJIH B CHEre ¢ MOpCKOﬁ COJIbI0, MMPpEBpPATUJIACH B JIE/IA. Ml co3aa/14 camblii

3KOJOTHYHbII X0J0ANJIbHHUK.

Taxxe B 9KCIIEPUMEHTE MbI TOHU3WIH TOUKY 3aMep3aHusi BOJbI (cM. puc. 6). Conlb M3MeHUIa

CBOMCTBA CHE)KMHKHU B IIO3TOMY CHET pacTasi. 3aMep3HYTI> COJICHas BOAAa CMOXKET TCIIEPh JIMIIb ITPU

temneparype -21 rpanyc no mkane Lenbcus.
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Puc. 6 — Touxa 3amep3aHus BOJBI

I Temeps Boma B MHUHYCOBOIi TemmepaType He OyaeT 3aMep3aTh. ITO OTKPBHITHE YiKe

ceifyac ycrnemHo NpUMEHSIIOT, YTOObI 00POTHCH € roJI0JIe uIIei.

10. IoxopeHue cHera 4eJ10BeKOM

Sl y3Han, 4TO YENOBEK HAyYHWJICS CO3/1aBaTh MCKYCCTBEHHBIM cHer. IIpaBga oH He Takoi

MPEKPaCcHbI, KAK CHE)KMHKH, CO3IaHHBIE CAMOM MTPUPOIOM.

U g 3agancs BOIIPOCOM — CMOT JIM YCJIOBCK IMOKOPUTH cuer? CMor HAaYUYUTHCA YIIPABIIATH

um? Sl CUHUTAK0, YTO YCJIIOBCKY HC IMOABJIACTCH CHCT. YemoBek HE MOXKET 3aCTaBUTh IOWTH CHET.

YemoBek HE MOXKET IIOKOPHUTH CHET, TAKKC KaK HC MOKCT ITOKOPUTHL OI'OHb U BOJY. Bcnomaum xots

OBl JIABUHEI U CKOJIBKO JIFOJIEN ITOTHOAET IO CHETOM.

Hanpumep, coBcem HennaBHO, 18 suBapst 2021 rona, comiia 1aBuHa Ha mocesok JJomOaii. beuto

paspyuicHoO Ka(be, 3aHCCCHBI BA'OHYUKHU — IIYHKTHI ITPOKAaTa O60py1:[OBaHI/I}I, Oruo OJHH YCJIOBCK.

33F3,I[0'-IHLIG N TAMHCTBCHHBIC CHJIBI ITPUPOABI YEJIOBEK €IIC HE CMOTI" pa3rajaThb.



3akJIroueHue

B 3akmoueHnn MHE XOTENIOCh OBl CKa3aTh, YTO ATO ObLIa MOS TEpBasi UCCIEAOBATEIbCKAS
pabota. MHe O4YeHb MOHPABUIOCH YUTATh KHUTU M UCKATh OTBETHI HAa BOMPOCHI, JIeJaTh OMBITHI,
YTOOBI MOATBEPAUTDH UIH OIPOBEPTHYTH TUIIOTE3bI.

YV MeHsI Oy4rIIOCh OTBETUTH HA BCE BOIIPOCHI, KOTOPHIE 51 ITepe] cO00M MOCTaBWII B Havase
paboTHL.

Tax s y3Haj, 4TO CHEKMHKH 00pa3yIOTCs U3 BOJSHOTO Mapa, MUHYSI )KUJIKYIO CTAIHIO BOJbI,
1 9TO CHEeKHMHKA COCTOUT Ha 95% 13 BO3ayXa, MOITOMY KaXETCsl OCIIOHN.

$1 HEeMHOTO IPUKOCHYJICS K HayKe «XUMHS», KOTOPYIO st Oy1y u3y4arb B cpenHei mkose. S
y3HA, 9YTO U3-32 TPEYTOJIbHOU (DOPMBI MOJICKYJIa BOIBI CHE)KMHKA UMEET IIECTUYTOIBLHYIO PopMYy.

S yOemuics, 4To CHEXXHMHKA — ATO HacTosiiee 4yao npupoasl. Ha cBere He ObIBaeT IBYX
OJIMHAKOBBIX CHEXHMHOK. A CBSI3aHO 3TO C TeM Kak 00pa3yercsi CHe:KMHKA. HeBO3MOXKHO MOBTOPUTH
YCJIOBHS, B KOTOPBIX OblIa CO3/IJaHa CHEKUHKA.

CHeXuHKa — 3TO (PaHTACTUYSCKUH MPUMEP TOro, Kak YTO-TO MPOCTOE MpPEeBpaliacTcs B
cioxxHoe. YueHslid Hakass YKUTUPO Ha3Ban CHEXUHKY «IHCHMOM C HeOEeC, HallMCAaHHBIM TalHBIMU
ueporiaudamm.

Sl mocetnn my3el CHEXKMHOK, Ha3BaHHbIN B 4ecTh Hakast Ykutupo. Mens nopasuia kKpacora
1 pazHooOpasue CHeKUHOK, a TAaK)Ke TO, UTO caM MY3€ll pacrosaraercs B JICSTHON Teriepe.

S Obi1 mopakeH TeM, Kak Hakas YKUTHPO co3/iai CHEXHHKY B JIaOOPATOPHBIX YCIOBUSIX U
MO3TOMY TOXE CO3/lal MCKYCCTBEHHBIM CHEr, a emie ¢ momomibio 3D-pyuku co3manm mozenb
CHEKHUHKH, KOTOpYto co3aan Hakast Ykutupo.

Ho camMbiM T7IaBHBIM CBOMM JIOCTHXKEHHEM $I CUMTAlO, YTO s CMOT W3MEHHTH CBOMCTBA
cHexkuHkH. CaenaB 3To, s HE TOJNBKO CAeNan CpeACcTBO Ui OOpbObI C royonenuieii, Ho U co3aal
9KOJIOTUYHBIN XOJIOJUIbHUK.

3aBepiiasg CBOM JOKJIAJ, MHE XOYETCS €II€ pa3 HAalMOMHHUTh YemoBeUeCTBY, HACKOJIBKO
YyJIeCHBIM, TANHCTBEHHBIM U OIACHBIM SIBIIAETCS CHET. MHOTHE ero 3araJiku HaM eIe MpeACTOUT

pasragarsb.
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IIpuio:xkenne | — OnbiT Ne 1 17151 onpeieieHUs1 U3 Y€ro COCTOUT CHer

Ilar 1 — moAroTOBUTH EMKOCTh CO CHETOM Ilar 2 — Ha4yaTh HAarpeBaTh CHET

Ilar 3 — HaOmr01aTh 3a TEM, KaK CHET TaeT 1 Ilar 4 — pacTONUTH CHET TOJHOCTBIO.
YMEHBIIIAeTCs 00hEM BEIeCTBA 3aMeTUTh, YTO 00BEM BEIIECTBA 3HAUUTEILHO
yMeHbIuiIcs. CenaTh BBIBOIBI O TOM, YTO
CHET COCTOHUT HE TOJBKO U3 BOIEI.
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IIpuio:xkenne || — OnbiT Ne 2 10 MOJIy4eHHI0 3BYKA XPYCTA CHEKMHOK
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Ipuio:xenne |11 — @ororpaduu my3esi CHe;KMHOK HA 0. XOKKAaii10
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Ipunoxenue 1V — OnbiT Ne 3 1J151 MOJy4YeHUSA HCKYCCTBEHHOI'0 CHera

IHar 1 — B3sTh MBLIO, AETCKYIO myapy 1 Tepky | HIar 2 —Hatepers MbLIO

Iar 3 — 100aBUTH MPUCHITIKY B HATEPTOE
MBLIO U MIepeMeIIaTh
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# MCKYCCTBEHHOM

(v

Ipuio:xenune V — U3rorosienue 3D Mmoaesiu nepso

CHE’KUHKH




22

Ipuioxenne VI — OnbiT Ne 4 111 U13MEeHEeHUS CBOMCTBA CHESKUHOK C
MOMOIIbIO COJIH

Ilar 1 — B3sTh 2 rOPCTH CHETa, Pa3fieNuTh UX | [Ifar 2 — B OJIHY EMKOCTh CO CHEroM 100aBUThH
110 EMKOCTSIM MOPCKYIO COJIb

IIar 3 — HanoJHUTE HEOOJIBIINE CTEKISIHHBIE HIar 4 — 3axomnarh CTeKJISHHBIE EMKOCTH C
€MKOCTH BOJOU BOJIOM B CHET
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Ilar S — nmpoBepUTh COAEPKUMOE EMKOCTH C
BOJOM, 3aKOIaHHOH B  OOBIYHBIA  CHET.
OTMETHTh, 4YTO COCTOSIHHME BOJBI B JTOH
€MKOCTH HE H3MCHUIIOCH.

IIar 6 — IpoBEPUTH COAEPKUMOE E€MKOCTH C
BOJIOM, 3aKOMAHHON B CHET C MOPCKOM COJIBIO.
3amMeTuTh, YTO BOJAa B DJTOW EMKOCTH
MpeBpaTHIach B JIe]




