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1.BBenenue

3uMa yIMBHUTEIIBHO KpacHUBOE Bpems roja. Bcs mpupoga B CKazoqyHOM
yOpaHCTBE: B OCIOM KpY:KE€BE IEPEBbs, B CEPEOPHCTOM HHEE KPHIIIH
JOMOB, OKHa B MOPO3HBIX y30pax. Kpyrom TulllMHAa W MOKOM, IpUPOJa
OT/IbIXAET, CIIUT.

Tonbko 3MMOM OBIBAET CHET — 3TO YIAWBUTEIBHEUIIEE SBICHUE
npupoabl. S 4Yacto paccMarpuBard CHEXUHKHA, W KaXIbIM pa3
BOCXHIIIAKOCh ATOM KPacoTOM, 3a/1al0 ce€0e BONPOCHL. I e poxkaaeTcs CHer?

Yto Takoe cHexunkn? Kakue onu ObiBaroT? Kak oopasyrorcsa? Kakumu
cBOMCTBaMH 00namaeT cHer? [louemy CHEr CKpenuT moj Horamu?




1.1.AKTYaJIbHOCTh TEMbI UCCJIETOBAHUSA

«Hurne BIusitHEe CHEKHOTO MTOKPOBA TaK HE BEJIMKO, KaKk B PoccrM, Tak KaKk HUTE HET
PaBHUHBI HACTOJIBKO OOLIMPHOM, OTAAJICHHON OT MOPEU 1 MOKPHITONH CHErOM 3UMON», —

nrcas okoiio 100 et Hazax B CBOEH 3aMevarelibHOM KHUTE « Kinmarsl 3eMHOTO mapa»
A.. BoeuKoB.

1.2.000cHOBaHHE BHIOOPA TEMbI
HCCJIeI0BAHUS

Bce 3HaroT, 4yToO Hama crpaHa camas CHexHas. [TUTEeIbHOCTh 3UMBI HE MEHbIE 4
MecsareB. Ho He KaXIplii 3Ha€T O CBOMCTBaX M O0Opa30BaHHUAX, Y MHOTMX BO3HUKAIOT
Bompockl. [ToaTomMy B cBo€it padoTe 51 X0uy paccka3arh O CBOMCTBaxX CHera.

1.3.11po6aema







3.CHer Kak IOroauoe sABJeHUE

CHer gBJIS€TCS OJHUM M3 HENPEMEHHBIX aTpuOyTOB 3UMBI. HecMoTps
Ha TO, YTO BO3MOXHbBI HU3KHE 3UMHUE TEMIIEPATYPHI U MPU OTCYTCTBUU
CHEra, OJIHO U3 OCHOBHBIX YCJIOBUH KIMUMATHYECKOM 3UMBblI — HAJIIMYME
YCTOMYHUBOrO (MOCTOSTHHOIO) CHEKHOIO TMOKPOBA, KOTOPBIM JICKHUT B
TEUECHHE BCEH 3UMBbI HEIIPEPHIBHO MJIH C HEOOJIBIIUMHU IIEPEPHIBAMU.

BMecte ¢ TeM, B HEKOTOPBHIX OCO0OO TEIJIBbIX PErHOHAaX ILIAHETHI
(HampuMmep, Ha ApPaBUIMCKOM IIOJYOCTPOBE) TAKOE€ IIOTOJHOE SIBJICHUE,
KaK CHET, OTCYTCTBYET WJIM HAOIIOIACTCS TOIBKO OAWH pa3 B HECKOJIBKO
NECATUIIETUN.

B Poccun moCTOSAHHBIM CHEXXHBIM TMTOKPOB YCTAHABIUBAETCS MOYTH HA
BCEW TEppUTOpHUHU CTpaHbl. CPOKH €r0 YCTAaHOBKH BapbUPYIOT OT rojia K
roy WM OT CPOKOB HACTYIUICHHS KIUMATUYECKOM 3UMbI. B ceBepo-
BOCTOYHBIX paiioHax (Pecmybnnka Komu, KpacnHosipckuii kpaii, UykoTka,
AKyTHs), Tae KaIuMar HauOoJiee€ CypOB, CHEr JIOKHUTCS YK€ B Hadalie
OKTSIOPS M AEPKUTCS MECTaMU JI0 Hadajla UIOHS.



4.Buanl CHeronaaos

CHer xapakTepu3yeTcsl pa3HOOOpa3HBIMU MapaMeTpaMu: TOJIIIHMHON
ITOKPOBA, KOJTUYECTBOM B HEM BOJIbI, PACCHIITYATOCTHIO U T.J. KpOME TUITMYHBIX,
CYIIECTBYIOT 0COOBIE CHErOIa/ibl, CBSI3aHHBIC C BHETPOIIMYECKUMHU ITUKJIOHAMH,
03epaMHu U TOPHOHU MECTHOCTBIO.

YacTto npuxoasAiyn ¢ MUKIOHOM XOJOIHBIN
BO3AYyX MOXKET MNPUBOAUTH K 3PdexraM moyoc
BBIMMAJCHUSI CHEra HajJ OOJbIIMMU BOAOEMAaMU:
KpynHbIe o03epa 3GPEKTUBHO aKKyMYIUPYIOT
TEIJI0, YTO IMPUBOAUT K 3HAYUTEIHLHOW pa3HUIIE
temneparyp  (6omee  13°C) MEXKTY
IIOBEPXHOCTHIO BOJIbI M BO3AYyXOM BBIIIE, H3-3a
3TOM Pa3sHOCTU TeMIIeparyp, TEIJI0 MW BJara




S. Tunesl cHera

Turnbl cHera MOKHO 0003HAYUTH Yepe3 POPMY XJIOMBEB, CKOPOCTh HAKOILUICHUS U
CIIOCOOBI CKOILJICHHS €ro Ha 3emJje. BUIbl CHEXHBIX OCAIKOB, KOTOpHIC, H3-3a
[UKJIOB TAasHUS W 3aMOPAXMBAHMs, IAJAIOT B BHUJE IIAPUKOB, a4 HE XJIOILEB,
M3BECTHBI KaK Kpyna. [lociie Toro kak CHer oka3pIBae€TCsA Ha 3€MJI€, OH MOYKET OBITh
KJIaCCU(OUIIUPOBAH  KaK  ITOPOIIKOOOpA3HBIM,  KOTrJa  OH  IYIIMCTBIM,
IPaHYJIMPOBAaHHbBIN, KOrJA OH IPOIIEI LMKJ IUJIABJICHUS U 3aMOPaKUBaHUs, U, B
KOHIIE KOHIIOB, - KaK MPEBPAIICHHbIA B INIOTHBIM JIe] MOCJE YIUIOTHEHUS U Aperda
BHU3 B MHOI‘OKpaTHBIX UKJIAX TASTHUA U 3aMOPAKUBAHUS.
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MHTEHCUBHOCTh CHEromaja OIpEAcisieTCsS II0 BUAMMOCTH. Korma
BUINMOCTb COCTaBlIsIeT Oosee 1 kM, cHer cuuraercd JerkuMm. Kak
YMEPEHHBIM CHET OIMCBIBACTCS CHErOIIa ], OTPAHUYUBAIOIIN BUIAUMOCTD
0,5-1 kM. CuabpHBIM CHEroImaj Ha3bIBalOT, KOIJa BUAUMOCTH COCTABIISICT
MeHee 0,5 kM. YCTOMYUBBIN CHEr 3HAUYUTEIBHOM MHTCHCHUBHOCTH 4acTO
Ha3bIBAIOT «METEIbIO» (CHEXHBIM IMTOpM). Korma cHer pa3imyHOM
MHTCHCHUBHOCTH M MaJIOM NPOAOLKUTEILHOCTH, OH OIHMCHIBACTCSA KakK
«JIMBHEBOM CHEI).

CHe)XHas JTaBUHA




6.UcciienoBaHusl CHE)KMHOK:
6.1.06pa3zoeanue Kpucmanios

Wtak, cHer oOpa3yeTcsi, Korjla KpOXOTHBIE KarlIk BOJIbI, HAXOSAIIUECS B 00JIaKax,
NPUTATUBAIOTCS K YacTHYKaM TbUIM W 3aMep3aroT. OOpa3oBaHHbIC KPUCTAJUIbI Jibja
CHaJaja MMEIOT KpaiiHe HeOobIue rabaputhl — He Ooisiee 0,1 MM B quamerpe. OaHako
10 MEpe TOro, Kak OHM HAaUYMHAIOT MajJiaTh BHU3, TO PACTYT B pE3yJbTaTe KOHACHCAIIUU
Ha HUX BJard U3 Bo3ayxa. [IpuMepHO B 3TO k€ BpeMs OHU MPUOOPETAIOT MPUBLIYHBIC
IIECTUKOHEUHbIC KpHUCTAUIMYeckue GopMbl. HHTEpecHO, 4YTO WH3-3a CTPYKTYPHI
MOJIEKYJIbI BOJIBI MEXKAY Jy4aMH CHEXUHKH 00pa3yroTcs JUIIb JBa BUJa yrioB — 60 u
120 rpaxycoB. CTOUT TaKX€ OTMETHUTh, YTO KPUCTAJLI BOJIbI UMEET (JOpMY ITPABUIBLHOTO
MIECTUYTOJbHUKA, Ha BEPIIMHBI KOTOPOTO BIIOCJIECACTBUU OCAXKJAKOTCS HOBBIC
KPUCTAJIJIbI, MPUYEM HTO IPOUCXOIUT HEMPEPHIBHO, M3-3a YEr0 CHEXUHKH HMEIOT
caMbl€ pa3HOOOpa3HbIC (POPMBI.

CuMMeTpus CHeKUHKH




6.2. Paznoobpaszue cHeicuHoK

CuuTaeTcs, 4YTO HAWTH ABE OJWHAKOBBIX CHEKHMHKM HEBO3MOXKHO W 3TO,
OX0XKe, MCTUHHAs mpaBaa. Kenner JImOOpexT, Biagenen camMor OOJbIION
KOJUICKIIUM CHEKMHOK, 3aBEPSET HAC, YTO JA)KE IMPOCThIE CHEKHWHKH, KOTOPHIE
00pa3yrOTCsl MPU HU3KOM BIAKHOCTH, BHEIIIHE BBIIVISIAT OAWHAKOBO, OJTHAKO HA
MOJICKYJISIPHOM YPOBHE BCE€ PABHO UMEIOT OOJIBIIINUE PA3ITUYUHSL.

Yto KacaeTcs camMoil OOIBIIION CHEXKUHKH, TO €€

oOHapyXKWJIM B AajekoM 1887 roay B o1HOM U3
ropoioB mrara Monrtana, CIIIA. Ee nnamerp
COCTABJISIT MPUMEPHO 38 CM, @ BEC — HECKOJIBKO
rpaMMoOB. OOBIYHO K€ CHEKWHKH UMEIOT OKOJIO 5
MM B quametpe mipu macce 0,004 r. Ee dpoTorpadus
ObL1a OIyOJIMKOBAaHA B OJIHON U3 MECTHBIX ra3er.




6.3.1léem cHexcuHOK

benpiii IBET MPOUCXOAUT OT 3aKJIIOYEHHOTO B CHEXXMHKE BO3Aayxa. CBeT

BCEBO3MOKHBIX YaCTOT OTPaXKaeTCSd Ha T'PAHUYHBIX IMOBEPXHOCTIX MEKIY
KpUCTaJJIaMM U BO3JyXOM M paccerBaeTcs. CHE)KMHKH COCTOAT Ha 95% wu3
BO3/yXa, YTO OOyCIaBIMBAaeT HM3Kyl0 IUoTHOCTh (100-400 kr/m°) wm
CPaBHUTEJILHO MEIJICHHYIO CKOpOCTh najaeHus (0,9 km/4).




7. XPpYyCT CHera

[Ipu cnaBIUBaHWM CHET M3JA€T 3BYK, HAIIOMUHAIOIINI CKPUIT (XPYCT). DTOT 3BYK
BO3HUKAECT MPU XOJb0OE MO CHETY, HAJABIMBAHUU HA CBEKUM CHET MOJIO3bSIMU CAHEW,
JIBDKAMU, TIPU JIETIKE CHEXKKOB U T.II.

CKpHIT CHeTa CIBIIICH MPU TeMIiepatype Hroke -2° (110 IpyruM JTaHHBIM, HIDKe -5°).
Britie 3ToM TeMnieparypbl CKPUII HE CIBIIIEH.

CunTaercs, 4TO €CTh TPU OCHOBHBIX IPUYUHBI BOSHUKHOBEHUS 3BYKOB:
* JIOMaHbE KPUCTAJUIUKOB CHETA;
® CKOJIbXXCHHE (CMEIICHWE W TPEHUE) KPUCTAUIMKOB CHEra Jpyr O JApyra IoJ
JABJIICHUEM;
e nedopMalysl KPUCTATITUNYECKONM PEIIETKHY.

OCHOBHOW MPUYMHON CKpHIIa (XPyCTa) CHEra CYUTACTCSI UMEHHO T€pBasi — JIOMaHbE
KPUCTAJIMKOB. | a |




S. TassHue U BO3roHKA

B HOpMaIbHBEIX YCIOBHSIX CHET TaeT IPH TemIeparypax Bosmyxa Baimre 0 °C.
OnHako B TpPUPOJE 3HAYUTEIbHBIE OOBEMBI CHEra MCHApSIOTCS W IpHU
OTPHULIATEIBHBIX TEMIIEpaTypax, MUHYS KUJAKYH (azy. DTOT MPOLECC JIETKO
HAOJIFOIaTh CAaMOCTOSTENIBHO. TakoW Mepexol OT TBEPAOTO COCTOSHHS K
razoo0pa3HOMY Ha3bIBaCTCA CyOJIMMAalMed WM BO3TOHKOM. (OCOOEHHO
MHTEHCUBHO IMPOUCXOJUT CyOIMMalIlUsl CHEra moja BO3JACHCTBUEM COJHEYHOTO
CBETA.

OnHako €CTh MCCIIENOBAaHUA, IEMOHCTPUPYIOIIME MHTCHCUBHOE HCIIAPEHUE
CHEXXHBIX YACTHI[ B PE3YJbTaTe WX B3aUMOICKUCTBHUS IPU MEPEHOCE CHEra BO
BpEMs METEJH.

TasstHue CHEroBOIo MOKPOBa



9.CHer Ha Apyrux IJIaHeTax u CIYTHHKAX

—‘

Ha Mapce BbIamacT Kak NPUBBIYHBIA HAM CHET,
TaK W CHEr M3 TBEPAOH YIIIEKUCIOTHI (IIOMHUMO
MOCTOSSHHBIX TMOJISIPHBIX IIAOK W3 OOBIYHOIO JIbJa,
Ha Mapce perynsipHo oOpa3yroTcs CE30HHbBIC IIAMKH
U3 YIJIEKHMCIIOTHOTO, 00JIe€ M3BECTHOTO KaK «CYyXOM»
Jen).

Ha Tutane, cmytHuke CaTypHa, M€TaH, OOBIYHO
BBIITQJAIOIIUNA B BUAC JOXKIS, B XOJIOTHBIX 00JIaCTIX
BBINIAJa€T B BUJIC CHera (mojgo0HO TOMY, KaK 3TO Ha
3eMJie TPOUCXOJUT C BOJOM).

Tputon, cnyTHUK HenTyHa, 00JbIIEH YaCThIO MOKPBIT
CJIOEM CHETa, 4TO JICJIA€T €r0 JOBOJILHO APKUM (OH OTpaKkaeT
okoJio 85% cBetra). CHer TpuTOHA COCTOMT M3 3aMEP3IITHX
a30Ta, BOJbI, YITIEKUCIIOTO Ta3a, IPUMECEN YyrapHOTo Tra3a,
MeTaHa U 3TaHa. OH UMEET PO30BbIM OTTEHOK, KOTOPBIN EMY
MPUJIAIOT 00JIEE CII0KHBIE COCAMHEHUS, 00pa3yIoIuecs 13
ME€TaHa U a30Ta MoJ ASUCTBUEM YIbTPa(PUOIETOBOTO
M3JIYYCHUS] 1 KOCMUYECKUX Jydeil. TOJIIMHA CI0s1 CHEra U




10.CHer B cTpoOUTEIbCTBE

CHer, Kak HM CTPaHHO, MCIOJB3YyEeTCA B cTpouTtenbCcTBe. M3 Hero memaror Urmy —
3UMHEE KUJIUIIE 3CKMMOCOB. JIaHHBIM THIT CTPOCHUS MPEACTABISAECT COOOM MOCTPOUKY,
KOTOpas UMeeT KymnosooOpa3Hyro Gopmy. JluameTp Kuiauia coctaBiseT 3-4 MeTpa, a
BBICOTA €ro — npuMepHo 2 metpa. Crposrca WUy, kKak npaBUIIO, U3 JICISTHBIX OJIOKOB
WJIM )K€ YIUIOTHEHHBIX MPHU MOMOIIM BETpa OJIOKOB M3 CHera. Takke MITy BhIPE3aroT U3
Cyrpo00B, KOTOPBIE MOAXOAT MO MIIOTHOCTH, a TaK e IO pa3mepy.

Jlst Toro, 4TtoObl MPOMCXOAMJI OTTOK H3JIMIIKOB YIJIEKUCJIONO Ta3a M IPUTOK
KHCJI0PO/Jia, BXOJ, OOBIYHO JIeJIaeTCs HUKE ypoBHS 1ojia. OKHa JellaloT PeJIKO — XBaTaeT
CBETa, KOTOPHIM MPOHUKAET CKBO3b JICASTHBIC KYOBl.




11.MaTEepecHbIe (paAKThI

» «CTpaHa CHETOBY» - ITIOATUYECKOE CaMOHa3BaHue Tuoera.

e 31 auBaps 2007 roma B OKPECTHOCTAX cena byrakoBa 3HAMEHCKOTO
paiioHa OMckol 00JIaCTH BbIIIad OpaHKeBbIM CHET. I1ocie uccneaoBanuii
Y3HAJIN, YTO OH HE PAJUOAKTHBEH.

e C 2012 roga, mo maunuaTuBe MexayHapoaHON (Ppeaepanuu JIbIKHOTO
criopra (FIS), B mpeanocieaHee BOCKPECEHbE SSHBAPSI OTMEUACTCS
«BceMUpHBIN IEHb CHETaY.




12.3aki1roueHue

[lens 1 3a/1a4n, HOCTABIICHHBIE B MPOEKTE, BHINIOJIHEHBI. B paboTe ObLIIM MPOBEICHBI
HCCJIEIOBAHUS CBOMCTB CHETa C IIOMOIIBIO MOMCKA PA3JIMYHOMN JINTEPATYPHI U
NHTepHEeTa, a TaKXKEe CBOMX JIMYHBIX HaOmoaeHn. Ocobast akTyaTbHOCTh 3TOU TEMBI
CBSI3aHA C TE€M, UTO, BUJISI CHET KAXKIYIO 3UMY, MBI HE 3aJyMbIBAEMCS HAJ TAKUMU
BOIIPOCAMH KaK «4YTO TAKOE CHET?», «IIPH KAKUX YCIOBHUIX OH HUJIET?» U KIIOYEMY OH
TaKOW pa3HbIN?». Kak moKka3pIBalOT MHOTOYMCIICHHBIC MCCIIEIOBAHNS CHE)KMHOK, OHU
JIEVMCTBUTEIBHO PA3JIMYHBI 1 HAUTH XOTh IBE OJMHAKOBBIE — HY IIPOCTO HEBO3MOKHO.
DTO HaM JIOKa3bIBalOT Takue (haKThl, KAK UCCICAOBAHUS MHOTMX YUCHBIX B TCUCHHUE
HECKOJIBKUX JIECATKOB JeT. Takxke JaHHas pad0Ta O4YeHb HHTEPECHA B U3YUYCHUH, TaK
KaK Cpa3y BO3HHUKAET KEJIaHUE 3ayMaThCsl 000 BCEM OKpy:karoiiemM Mupe. Bo Bpems
MCCJIEAOBAHUS 3TOM TEMBI, JUYHO S BbIBEJIA JJIs1 C€0s1 MHOTO HHTEPECHOTO U HOBOTO.
BbIBOIBI U3 MCCJICI0BAHUA:

e CHer — 3T0 BUJ aTMOC(EPHBIX OCAIKOB, BHINIAIAIONIMX Ha 36MHYIO0 HOBEPXHOCTb.
CoCTOUT OH M3 MEJIKHUX KpUCTALIOB JibAa. CHer o0pa3yercs, Korjaa MaJI€HbKUE Kalljiu
BOJIbI B 00JIaKax MPUTATUBAOTCS K MBLJICBBIM YaCTHUIIAM U 3aMEP3aloT.

» CHer 0eJIoro 11BeTa, HEMPO3payHbIi, PHIXJIbIN U XOJ0AHBIN. B Temyro moroay
XOPOIIIO JICMIUTCS, a B TEIIE OBICTPO TaeT.

Takum 00pa3oM, MOKHO OTMETHTD, UTO Pa00Ta BHINMOJHEHA U TeMa PACKPbITA.



13.JIuteparypa

e ®opMo30B A. H. «CHeXHBIM MOKPOB Kak (DAKTOp Cpeibl, €ro 3HAYCHHUE B
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» DHukIIoneaus «Bce 000 BceMy.
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HNuTepHeT-pecypcehl:
*http://vk.com/away.php?to=http%3 A%2F%?2Fwatta.ru%?2Fstati%2Fnauka-o-s

nezhinkah.html
http://vk.com/away.php?to=http%3 A%2F%2Fwatta.ru%?2Fstati%2Fsnezhinki-

kakimi-vyi-ith-esche-ni-razu-ne-videli.html




Cnacubo 3a sHumaHue!
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