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B HosAOpe 2020 r. HauUMHAETCA

NMHTEPHET-OJIMMIINAJJA CYHII MI'Y

Oaumnuaza MMeeT eCTeCTBEHHOHAYYHYIO HAIIPABJIEHHOCTD U ITPOBOAUTCSH 110 IIATH
TPagULIVIOHHBIM  IpeaMeTaM: MaTeMaTHKe, dpuznke, XUMUU, omoJstoruu,
un(popmaTuke. B onmMnmane MosKeT OECIJIATHO yIaCcTBOBATH JIFOOO0I IIKOJIBHUK ¢ 7 MO
10 kmxace.

OmmuMnmana npoBoguTcsa B Tpu 3tama. [ia 9-10 kmaccoB 1-if Tanm HauMHAETCA C
15 HOAOPA M gyMTCA BIJIOTH OO0 2-TO dTalla B KOHIlE AHBaps — HadaJse peBpadid; 3-if
9TaIl COCTOUTCA B KOHIle (peBpaa. Jsa 7-8 kjaccoB 1-i1 aram crapryet 15 auBaps, 2-ii
3Tall IPOXOOUT B KOHIIE MapTa — HadvaJie allpeJsid, 3-i1 9Tall B allpeJie.

Ha mepBoMm m BTOpOM »dTamax mnpoBepka paboT yd4acTHUMKOB NOPOBOAUTCA B
aBTOMaTHUUYECKOM pekyuMe 1mo orBeTaM. IlepBrhIil 3Tanm — TPEHMPOBOYHBIN, OCHOBHA A
ero 3ajladya — JaTh YYaCTHUKAM OJIMMIIMAAbl OCBOUTHCA C TECTUPYIOIIEN CUCTEMOIA.
Ecsm KTO-TO mpomycTms mepBBII STAll — OH MOMKET Ha4YaTh Cpas3y CO BTOPOTO.
Bropoii sTan ABiAeTCA 0TOOPOUHBIM. K yuacTuio BO BTOPOM 3Talle JOIIYCKAITCHA
Bce skesatonue. IIo ero uroram onpenesaeTCa CIVCOK IITKOJBHUKOB, NOMYIIIEHHBIX
Ha 3aKJIOYUTEJIbHBIN 9Tall.

Tperuit 3Tan oyMMOManbl IIPOBOAUTCA II0 CIELVAJBHOMY IpadMKy B KaXKIOM
KJacce I 10 KaXKAOMY HOpeaMeTy B  OTHeJbHOCTH. KasKAplii  yYaCTHUK
3aKJIIOYNTEJIHLHOTO Tala IPeJCTaBIIAET IIOAPOOHbIE pellleHNA NPeJIOKeHHbIX 3aJad
OTHEJBbHO II0 KaKJAOMY IIpeAMeTy, 3arpyskad ux Ha caint. sKopu osmMmnomanb
IIpoBepseT paboTbl STOr0 3Tama B PYYHOM peskuMe. JVIMEHHO IO pe3yJbTaTaM
3aKJII0YNTEIBHOIO 9TAlla OIIPEAEIIAITCA MO0EeANTEIN U IPU3€EPHL

IlobemuTenn m mpusepsl oJaMMIMAALI, HaOpaBIIMe II0 TPEM IIpPeaMeTaM CYMMY
0aJ1JI0B BBIIIE YCTAHOBJIEHHON aaMMHMUCTpanueri 1{eHTpa AMCTaHIMOHHOTO O0yYeHU:A
CYHII MI'Y, npurjamaiorca B 3aounyio 1nkony CYHIT MI'Y 6e3 HpoX0KIeHUdA
JIOTIOJTHUTEJILHOTO 0THOpPA.

Bce moppoOHOCTM BBI MOKeTe IMOCMOTPEThH Ha cTpaHuile JVIHTepHeT-0IMMIIa LI
CYHII MI'Y http://internat.msu.ru/distantsionnoe-obuchenie/internet-olympiad/
Y TI0 MHOTOYJCJIEHHBIM CCBLIKAM C Hee. Ecam y Bac oCcTaHyTCA BOIIPOCHI, MX MOYKHO
3aJaTh:

1) B pasgene «obpaTHasd cBA3b» Jluunoro kaduuera CYHIT MT'Y;

2) ITo amekTpoHHOM mouTe cdo@internat.msu.ru;

3) Ilo Tesnecony +7 (968) 616-29-32.
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Mopo3zosa HaTanpsa VIropeBaa
Hayunwvii pedaxmop sHcyprara

Y poxu npouieaiiero rojaa

Ilepen HOBBIM yueOHBIM IOZOM BCE-
rga IIOJIE3HO BCIIOMHUTB. a qeMy MbI
Hay4MJIVCH B IIPOIILJIOM IOy ?

IIporemmmmit yuebOHbIN rog ObLI He-
06b19HBIM. JI0OPYIO €ro TpeTb HUKTO He
XOIUJ B LIKOJIYy — HU YUUTEJId, HU y4e-
Hukn. IlangeMms HaJOXKMUJIa Ha BCe
aCIEeKThbl HAIIero OBLITUA CBOI OTIIeYa-
TOK. BO MHOTOM HEraTUBHBIN: pac-
CTPOMJINCH IIJIAHBI, IOCTPAJAJIa DKOHO-
MMKa, IIOBBICUJIACH TPEBOYKHOCTb. Ko-
ro-To 00JIe3Hb BBIOWJIA M3 PUTMA SKU3-
HI, IJIA KOTO-TO YAApOM CTaJja IIoTeps
POIHBIX U OJINBKUX.

Opnnaako Jr0007 KPUBNUC CTUMYJIVI-
pyer pasButue. IlomMHUTE HUTATY:
«YTo Hac He yOmuBaeT, TO HmeslaeT Hac
cuybHEee»? JTa MBICIb IPUHALJIEIKUT
@. Huurre.

Ber moskere cebe mpencTaBUTh,
4TOObI B OOBIYHBIX OOCTOATEJNHCTBAX
BCe IIperojaBaTeju CTPaHbl 3a Hemle-
JII0 OCBOMJIM MHCTPYMEHTBI IUCTaH-
umoHHoro obyuenua? Koueuno, HeT.
Yunurenaa — BooOIlle OOBOJBHO KOH-
cepBaTUBHBIN cJoii HacejeHusa. Ho
KOTJa CUTyal[Us OKasaJjach Oe3BbI-
XOJHOW — TIOCEIaTh OOIIeCTBEHHbIE
MecTa HeJb3d, a YYUTh JeTell HaZo, —
YYUTEJA ONepPaTMBHO IMIPEO0JIeNN

IICUXOJIOTYEeCKIUe n TeXHNYeCKue
TPYIHOCTM ¥ MacCCOBO OBJIAJEJN JUC-
TAHI[MOHHBIMM TeXHoJoruaAMu. Morx-
HO CIIOPUTH O TOM, HACKOJIBKO 3TU
TEXHOJIOTMM CIIOCOOHBI 3aMEHUTb 0U-
Hoe oOpa3oBaHMe (pa3dyMeercs, He Ha
100 %!), HO y4YeHUKU B KPUTUIECKUIL
IIepuoJ He OCTaJNCh OPOIIEHBI, II0-
JIyYUIM  BO3MOKHOCTb  3aKOHYUTH
y4eOHBII TOJ, BBIIYCKHUKM CHAJN
sK3aMeHbl. IIpenonmaBaTenu Haydu-
JIVICh YUUTh, a IIKOJBHUKY U CTYLEeH-
TBI —  y4YuTbCA B  MHTEpPHET-
npocrpaHcTBe. Curyannus HECOMHEH-
HO JaJjia TOJIYOK Pas3BUTUIO CTapbIX U
pa3paboTke HOBBIX (DOPM IOUCTAHI-
OHHOTO O0YYeHMA.

Hayunnuces Mbl M OpyrUM Beliam.
Bepeub cBoe 1 wyKoe 370pOBbE, BHU-
MaTesbHee OTHOCUTBCA K IUTVEHE:
YacTO M TIIATEJbHO MBITh PYKU, II0JIb-
30BaTbCA AHTMCENTMKAMM, obOpabaTeI-
BaTb noBepxHocTy. CiennTb 3a HOBO-
CTAMIM MeOVIVIHBI U 6I/IOJIOI‘I/II/I, yBa-
SKATh TPYZ YUEHBIX U Bpadeil.

Bupyc eme He nmoberxen, u, Bepo-
ATHO, UYEeJIOBEUEeCTBY ellle IIpUAeTcs
pellaTh pasHble CBA3aHHbIE C HUM
rpobsembl. VI obA3aTesbHO — M3BJIE-
KaTb 13 HUX YPOKIL.



T'opaeesa Enena Onerosna
Cmyodenmxka 2 xypca mazucmpamypovl Pakysvmema HayK
o mamepuanax MI'V um. M.B. Jlomorocosa

«MemoBbIii» MaTepuaJa

OnuH 13 IyIaBHBIX TPEHIIOB COBPEMEHHONM XVIMMM M T€XHOJIOIMM — II0-
JIydeHVe He IIPOCTO HOBBIX BEII[ECTB, & HOBBIX MaTepunaJsos. OcobeHHO MH-
TPUTYEeT, KOIZa HOBble MaTepuaJbl CO3JAIOT He U3 KaKUX-TO DK30TUHe-
CKIX, & M3 XOPOIIO M3BECTHBIX BEII[eCTB — 3a CUYET YCJIOBMI CMHTe3a. A
caMoe VHTEePEeCHOe — DTO AM3aiH MaTepnaJsioB ¢ 3aJaHHOM CTPYKTYPOIA.

YHuKaabHasA reKkcaroHajJbHas CTPYRTYpa

Bbl korpma-HuOyab pasriiagblBaJu
MenoBble coThl? Kak muénam ynmaérca
co3MaTh MOJOOHYI0 YHUKAJBHYIO TeK-
CaroHAJBHYIO  CTPYKTypy?  IIuésbr
OYeHb YMHBIE CYIIIeCTBa, OHU CTPEMAT-
CcA MCHOJb30BAThH IIPOCTPAHCTBO MaK-
CUMaJBbHO 3(P(PEKTMBHO, IIODTOMY OC-
TaBJIATb IIyCTble IIPOMENKYTKM UM He
xoueTcs. Ho 3aIoIHUTh MJIOCKOCTD 0e3
IIyCTOT MOSKHO TOJIBKO TpeMsA purypa-
MU HpaBI/IJIbeIMI/I TpeyI‘OJIbHI/IIQaMI/I,
KBaI{paTaMI/I nJan HIeCTI/IyI‘OJIbHI/IKaMI/I.
IIpu ogunrakoBolt miomanu puryp 3a-
IIOJITHEHME TeKCarOHAJIbHBIMU S4YelKa-
MM TIPMBOAUT K HaMMeHbIeil oOIert
IJVHE IIePeroposioK, TO €CTb ITYEJIBI
TIOTPATAT MEHbIIIE BOCKA U MEHbIIIe
sHeprunu. COOTBETCTBEHHO, TaKoe 3a-
MIOJIHEHME IIPOCTPAHCTBA M BBITOHO.

ApPXUTEKTOPbI aKTUBHO II€PEHU-
MaroT onbIT mués (puc. 1). HopBesxckasa
dupma «Various Architects» cozpmasa

MOOMJIBHYI0 MEAUWIHYIO ILJIOIIANKY,
cocroAmyo u3 20 CTPYKTYpPHBIX Cer-
MEHTOB, Pa3JM4YHOe codeTaHue KOTO-
PBIX II03BOJIAET IIOJIyYaTh IIOMEIeHue
mioransio ot 2000 go 3900 kBagpaT-
HbIX MeTpoB. ['ekcaroHajbHas copma
OTZEJIbHBIX DJIEMEHTOB HY’KHa JIJIA TO-
ro, YTOOBI JOOUTHCA XOPOIIIEN CTHIKOB-
KJ CeIMEHTOB MesKIy coboii mpu cOop-
Ke Iomanky. Kurajickad cTaJbpHad
Kopriopamusa «Sinosteel» 3akasasa ap-
XUTEKTypHOI cTygun MAD kommiekc
¢ odpucHOI DalTHel U oTeJeM BBICOTOM
358 m 95 MeTpoB, COOTBETCTBEHHO.
OboJsiouka 3IaHMII NIpeJsCcTaBlAeT CO-
001 CTPYKTypHBIEe (POPMBI C IIOBTO-
PAIOIINMCA MOTMBOM IIECTUYTOJIbHM-
KOB. Jlcrosib3oBaHMe Takoro dacazna
T03BOJIAET 000 TUCH 0€3 KOJIOHH BHYT-
PY 3DaHUA, YTO IPUBOIUT K OoJiee ndp-
(heKTMBHOMY 3aIlOJIHEHIIO BHYTPEHHEe-
IO IIPOCTPAHCTBA.



AHOJHLIN OKCHJI aJTIOMIHUS

HaHOMETPEI
1

MeoBEIe COTEI

MILTITHMETPBI
1
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MemuitHeiii naBIb0H, HopBerus

Xaparxmepuuiii pasmep

Puc. 1. YnopadouenHas 2excazoHatbHasl CMPYKmMypa Pa3LutHozo pasmepa

A Temepb IpejscTaBbTE, UTO CY-
LIECTBYIOT MaTepuasibl, KOTOpbIe
uMeeT IOJNOOHYI0 CTPYKTYpy Ha Ha-
HoypoBHe. Hampumep, wm3BecTHBIN
MHOTUM TpaduT, CTPOEHNEe KOTOPOro
PUBUKY ¥ XMMUKY aKTUBHO M3y4aloT
B TedeHye MHOTMX JeT. OgHaKO 37ech
pedYb IOJeT He O TaKOM paclpo-

CTpPaHEHHOM, HO TOYKE OYeHb MHTe-
PECHOM BeII[eCTBe — aHOJHOM OKCHJe
amoMyHuA. Ecam B caydae MeIOBBIX
COT CTapaloTCsA MUEJIBI, B CJIydae 3/1a-
HUII — apXUTEKTOPBI ¥ CTPOUTEJIN, TO
KTO MJM YTO OTBEdYaeT 3a reKcaro-
HaJIbHBII MOTMB B DTOM yIUBUTEJb-
HOM MaTepuaJje?

HanocTtpourenan

AHONHBI OKCHUJ, AJIIOMVUHUA IIOJIY-
4aloT IIyTEM OKMCJIEHNI MeTaJla (aJo-
MMHMA) B PACTBOPax KIUCJOT (Jalre Bce-
IO CEepHO} MM IaBeJieBOi) IIpKU IIPOo-
IIyCKaHMUM BJIEKTPUYECKOoro Toka. IIpo-
TeKaIe IIpY BTOM IIPOILECChl JI0-
BOJIBHO CJIO?KHBL YIIPOILIEHHO UX CXeMY
MOXKHO IIPEJICTaBUTH B BUJIE CJIENYIO-
LVIX DJIEMEHTaPHBIX peakiuii (puc. 2):

Obpa3zoBaHKe OKCUIA:

1) Al —3e — AI"

(oxc.)?

OKC.,

2) 241" +30" . — ALO;;
3)2H,0 > OH . +HO";
OH +H,0 0", +HO"

PacrBopenne oxcmupa / obpasoBa-
HIIE TI0p:

4) ALO, + 6H,O" + 3H,0 —>
2A1(H,0),”;

5) ALO, + 2nC,0, + 6H,0" —
2A1(C,0,) "> + 9H,0.

Baskso, uT0o peakuun odpas3oBaHUA
OKCHJA U €T0 PacTBOPEHNA ¢ (DOPMIPO-
BaHMEM IIOPMCTOJ CTPYKTYPbI IIPOMC-
XOZAT Ha jHe 110p. [Tommmo aToro, Heo6-
XOJVIMO YyUMUTBIBATBb IIPOLIECCHI, CBA3AH-
Hble C IIOJBOJOM PEareHTOB KO AHY IIO-
pPbl M OTBOJOM IIPOAYKTOB PEaKIMM B
00BEM DJIEKTPOJNTA. ¥ CJIOBHO VIOHBI
MOKHO CPaBHUTb CO CTPOMUTEJIAMIL:
IIpeZICTaBbTe, YTO CYIIECTBYET JiBe OpU-
ragpl, OHA U3 KOTOPBIX paboTaeT ToJb-
KO y OCHOBAHMA IIOP HENOCPEICTBEHHO
HaJl CO3LaHMeM IIOPICTON CTPYKTYPBI, a
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Ipyras oTBedYaeT 3a TPAHCIIOPT CTPOJ-
MaTepraJioB KO IHY U OT JHA ITOpHL. J] ot
COTJIACOBAHHOI padOThI HTUX ABYX Opu-
raji 3aBMUCUT KadeCTBO IIOJIyIaeMOro B

Onektponut H,C,0,

AHOOHbBIN
oKewng
antoMUHKSA

Al

ATOMWUHUIA

utore mMaTepuaJta. Ilog xauecTBoM Ma-
TepuaJsa IofpasyMeBaeTcsa OJM30CTb
€r0 CTPYKTYPHI K Oe31edpeKTHOI rekca-
TOHAJIBHOMN yTIaKOBKe.

BapbepHblit

Puc. 2. Peaxyuu, npomexaroujue npu aHOOHOM OKUCAEHUU GAIOMUHUS 8 PACTNEOPE
wasenesou KUCAOMbL Y OCHOBAHUS NOP

YnopsAgodeHHass M HEYNOPAZ0IEHHAA CTPYKTYpa

fAdgerika nJ1A aHOMHOTO OKMCJIEHUA
QJIIOMVHUA TPENCTaBJIAET CoDOl eM-
KOCTb, 3aIIOJIHEHHYIO KaKOM-Jnbo K-
CJIOTOJI, IPM DTOM C OJHOM CTOPOHBI
€MKOCTM pPacIIOJIO}KeH aHOJ, Ha KOTO-
pblil KpenmuTcdA aJoMMUHMeBad I1Ja-
CTMHKA, & C IPYyrol KaTok — ILJIaTMHO-
Bas IIPOBOJIOKA. Iy IpoTekaHUs pe-
aKIUM MeXKJy 9DJIEKTpoJaMM [oJIKeH
IPOTEKaThb TOK, II09TOMY SA4YENKY 01 -
KJIIOYAIOT K MCTOYHMKY TOKa U IIOJAIOT
IIOCTOAHHOE HaIpssKeHue. B mpocreii-
1leM cJydae YCJOBUSA IIOJIydeHUS
QHOJHOTO OKCUJa AaJIIOMMHUA MOYKHO
3a7laTh IIapoii: CcocTaB BJEeKTPOJUTa
(kOHIIeHTpaUMsa 1 IpUpPOoJa KIUCIJIOTHI) +
puIoKeHHoe Hanpsskenye. Oka3biBa-

eTcdA, YTO B OJHOM U TOM »Ke KUCJIOoTe
IIpY OJHOM HAIIPAMKEHUM CTPYKTypa
MOJKET OUYeHb CUJIbHO HAIIOMMHATHL Me-
JIOBBIE COTHI, & TPV HEOOJIBIIIOM OTKJIO-
HEHIM OT DTOTO HAIIPAMKEHUA CTPYKTY-
pa pesko yxynuaerca. Ha puc. 3 npu-
BeJleHbl MB300pasKeHMA DJIIEKTPOHHON
MMUKPOCKOIMM 00pasIoB, HOJyYeHHBIX
IIpM aHOOHOM OKMCJIEHVM aJIIOMVHINSA B
pacTBOpe IIaBeJIeBOI KMCJIOTBI C KOH-
nenTpanueir 0,3 monb/n (27 r/3) mpu
Pa3IMYHBIX HAIPAKEeHNAX. BuaHo, 94To
IIpM HanpsskeHNAxX okoso 40 B u Beie
120 B HabOamopaeTcs rekcaroHaJibHas
YIIAKOBKA IIOp, a BOT IPU MIPOMENXKY-
TOYHBIX  HANPAKEHUAX CTPYKTypa
CUJIBHO e(peKTHA.
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Puc. 3. 306 paxcerus pacmposoli a1eKmPOHHOU MUKPOCKONUU NOBEPLHOCTU AAI0-
Mmurus nocae anoouposarus 6 0, 3 M pacmeope w,agenegol KUCLOMbL U CELEKMUBHOZO
Y0anreHuUs OKCUOHOU NAEHKU. YeaYybaeHUA 8 N0BEPLHOCTNU AAIOMUHUSL NO3BOALIOM
MOUHO cYyOUMb 0 PACNOA0HCEHUU NOP 8 AHOOHOM OKCUDe ANIOMUHUS

MosxHO BU3yaJsbHO OIl€HMBATh Ka-
YeCcTBO IOJIy4aeMbIX CTPYKTYp, HO
ropa3zno yznoOHee BBECTM KOJIMUIECT-
BeHHBINI napaMmeTp. Eciayu BHUMaTesb-
HO IIOCMOTPEeTb Ha CTPYKTYPY Mezo-
BBIX COT, TO BUJHO, YTO KaKAYIO
A4YeNKy OKpyoKaeT IIecTb Ccoceleil.
Tax 1 B aHOOHOM OKCHUJe aJIIOMMUHUA,
IIPY ONTYMAJIBHBIX YCJIOBUAX KasKAYIO
IIOPY OKpYy’KaeT IIecTb APYIuUX (mIo-
IpoOy¥iTe IOCYMUTATH KOJNYIECTBO CO-
ceneil y ob6pa3lioB, IOJYyYEHHBIX IIPU
40B m 120B). Ecau mnpuiosxeHHOe
HanpssKeHNe BbIOpPaHO He OYeHb
yOadHO, TO Yy HEKOTOPBIX IOP KOJIMde-
CTBO coceJiell MOKeT ObITh OTJIMYHBIM
ot 6 — ot 4 5o 8. Takum oOpasom, Hoisa
IIOp B I'eKCaroHaJIbHOM OKPY’KeHUM (C
LIECTBIO COCENAMMI) — OUEHb yIOOHBIN

rmapaMeTp [HAJd OLEHKM YIOpPAZOdYeH-
HOCTM CTPYKTypblL. Yem Ouke sTa
BesimunHa K 100 %, TeM BBIIlIe CTEIEeHD
YIOPANOUYEHUA CTPYKTYPbl aHOIHOTO
okcuzma agomuHua. Cioenyer cpasdy
OTMETUTb, UTO 1) MBI HE MOKEM J10-
burbes Toro, yrober Bce 100 % mop
ObLIM OKpYsKeHBI 6 cocegaMmu, naske
IpM ONTUMAJbHBIX YCJIOBUAX He-
Oosipiie medpeKTHI B CTPYKType Oy-
OyT HabJsiomaTbed, 2) maske IJdA ca-
MBIX HEYIOPALOYEHHBIX CTPYKTYP
9TOT [IapaMeTp HAXOAUTCA Ha YPOBHE
~50 %, TO ecTb AJIA BCEX YCIJIOBUI aHO-
IVPOBaHUA TeKCarOHaJbHOE OKPYIKe-
HIe ABJIAeTCA IPeo0JIaTaroIM.

Tak moueMy »Ke MNpPU OIHUX Ha-
OPAKEHUAX YIOPAZOUEHHAA CTPYKTY-
pa HabusromaeTcsd, a Ipu APyIrux HeT?

IIepBoe yciaoBUe yropsmodeHs

BcenmomuuM npo gBe «Opurapnsr
cTpouTeJieii», paboTa KOTOPBIX pasd-
JejeHa TepputopuagbHo. Oxa3bIBa-
€TCs, UTO IIPY MaJIbIX HANPAXKEHUAX

0 MOJIBOJIE PEATeHTOB U OTBOJE IPO-
IYKTOB peakuuyu OeCIOKOUTHCA He
CTOUT, CKOPOCTb OKMUCJEHUA aJi-
MMUHNUA OTpaHMYEeHa IIpoIjeccaMnu,
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KOTOpble IIPOTEeKalT Ha JHe mop. B
9TOM CJIy4dae TOBOPAT O KUHETHUe-
CKOM pEe’XMMe poCcTa OKCHUIHOTO
cyoda. ITpy BBICOKMX HaNPAMKEHUAX,
HaIIpOTMB, pPearnuM Ha JHe I0p
porekawT ObICTPO, a BOT TpaHC-
IIOPT BEIeCTB IO AJIVHHBIM U Y3KUM
KaHaJIaM MeXXJy o0'beMOM BJIEKTPO-
JuUTa U JHOM IOp (MecToM IpoTeKa-
HJA DJIEKTPOXVMMMYECKNUX pPeaKLuii,
COIJIaCHO pUC. 2) oIpeneJisgeT CKO-
POCTB BCero Impoljecca. ITOT PEXUM
pocTa OKCUAHOTIO CJIOA Ha3bIBaeTCHA
InPPY3MOHHBIM.

Ha puc. 4 npuBenena 3aBUCUMOCTD
JOJIM TIOP B TeKCaroHaJbHOM OKpPYsKe-

90

HUM OT HaIpKeHNUs aHOAUPOBAHUA.
OxasaJioch, 4TO POCT IJIEHKM B KUHE-
TUYECKOM MM B AUQEPY3MOHHOM pe-
SKVIME IIPVBOIUT K IIOJyYEHUIO YIIOPSA-
IOYEeHHBIX CTPYKTYP. A BOT €CJIM 3TU
JIBa orpaHudeHusa paboTaioT OLHOBpe-
MEHHO (JacTb IIOp PacTeT B KMHETUYe-
CKOM pesKMuMe, a 4JacTb Iop B auddy-
3MIOHHOM), (POpPMMpPOBaHME T€KCaro-
HaJIbHO YIIaKOBKM KaHAJIOB He IIPOMC-
XoauT. JpyrumMm cjoBaMy, CTPOUTEJN
Yy IHa IIOp M HaBEpPXY He MOTYT MEXXIY
c00011 TOTOBOPUTHCH, KTO 3a7]aeT TeMII
COBMECTHOI paboThl. 3aMeTUM, YTO 3TO
yCJIOBME YIOPAAOYEeHUA ABJIAETCA He-
00XO0IIMBIM, HO HEJIOCTATOYHBIM.
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Hanpsixenue, B

Puc. 4. 3asucumocmsv 004U NOP 8 2eKCAZOHAABHOM OKPYHCEHUU OM HANPAHCEHUSL AHO-
Juposarus. O6pasysvt noayuenst 8 0, 3 M pacmeope wasenesoll KUCLOMbL

BTopoe yciaoBue ynopsiao1eHms

Ho He BCE 3aBuUCUT OT CTpOUTEJIEIL.
IIpu oxMCIeHNY AJIIOMUHIA OKa3bIBaET-
¢s1, 9T0 00'bEM MBPACXOJOBAHHOTO AJIH0-
MMHIA MEHbIlle, 4eM 00beM 00pasyro-
IIIerocA M3 HEro OKCHUAa. OTO O3HAYAeT,
4TO IIpK (POPMUPOBAHUM AHOJHOTO OK-
cuia aJIIOMUHUA B CTPYKTYpPe BO3HM-
KaIOT MeXaHUYeCKVe HaIPAKEeHUA, KO-
TOPbIE MOT'YT BJIMATH Ha POCT OKCUIHOTO
ciost. OxasbIBaeTcs, YTO OTHOIIEHNE
o0beMa 0Opasyrolerocsa oOKCcuaa K 00b-

eMy OKMCJIEHHOTO MeTaJlla BOo3pacTaeT
IIpY yBeJIMUEHUM HANPAKeHUA aHOIV-
poBanusa (puc.5). OTHOIIIEHNE 00BEMOB
Oosbliite 1,4 — BTOpOoe HEOOXOAMMOE yC-
JoBUE ymnopAnodeHMdA. IIpym MeHBIIMX
3HAYEHMAX MAHHOTO IapameTrpa dop-
MIPOBaHNE YIOPAAOYEHHON CTPYKTYPbI
He IIPOMCXOAUT U3-3a HU3KOM CKOPOCTHU
Ipoliecca yIropAnodYeHnsa, o0yCcIIOBIIeH-
HOJ MaJIbIMM MEXaHUYEeCKUMM HaIpd-
SKEeHMUAMN.

4
7
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Hanpsbkenue, B

Puc. 5. 3agucumocmsv Koagppuyuerma 06semMH020 PACUUPEHUSL MAMEPUALL OM HANPS-
scerus anoouposarus. O6pasysvt noayuenst 8 0, 3 M pacmeope u,agenesoti KUCLOMbL

Vlrak, nmpm mpaBuiabHOM mozxbope
YCJIOBUIL BJIEKTPOXVMUIECKOTO OKIUCJIe-
HIA QJIIOMVHUA MOXKHO ITOJIYYNUTh MaTe-
puaJ, CTpPyKTypa KOTOporo Oyzer Ha-
IIOMIMMHATBb MeIOoBble COTBbI. HpI/I 9TOM
BBICOKAs CTeIleHb yIopAAoYeHna OyaeT
JOCTUTHYTa WpPM OJHOBPEMEHHOM BBI-
TIOJIHEHUM JOBYX ycJoBuit: 1) dpopmm-
poBaHMe MaTepMaja JOJIKHO IIPOMCXO-
IUTb JMOO B KMHETUYECKOM, JnbOO B
Indpdy3MOHHOM pesKkuMe, KOrJa JIUIIb
OIHA «KOMaHJ@ CTPOUTEJIe» OoIpene-
JIIeT CKOPOCTb COBMECTHOJ PaboThI;
2) oTHOIIEHMEe 00'beMa aHOIHOTO OKCUZA
QJIIOMMHUA K O0BEMY OKMICJIEHHOTO
AJTFOMMHMSA JTOJI2KHO ObITh OoJibItte 1,4.

3adeM sKe BCE 3TO HYsKHO? BrI na-
JKe He JlorajJlbIBaeTech, YTO OOJIBIIIMH-
CTBO M3 BAaC CTAJIKMBAETCA C aHOIHBIM
OKCHIOM QJIFOMUHIA KasKIbIil 1eHb. Ero
IIOPBI JIETKO 3aIIOJHUTL KPACKON U yII-
JIOTHUTEJIAMH, B pe3yJbTaTe IoJyda-

I0TCA OYeHb fApKMe U YCTONYMBBIE K
IIOBPEXKIEHNUAM IIOKPBITUA. 3alHAA
KpBIIIIEYKa Balllero TeJsedoHa, IJIaH-
reTa, KOpIryca KapT IaMATH, HOyTOy-
KOB — BCE HTO aHOJHBIN OKCHUJ aJIOMMN-
HuA. TouHO TakMe Ke TEeXHOJIOTUU
NIPUMEHAIOTCA Ha KOCMMYECKNUX CTaH-
LMAX: C OJHOM CTOPOHBI, OHM 3alIlNIIA-
0T QJIIOMMHUI, & C APYTOM, IOMOTarT
KOCMOHaBTaM OPMEHTHPOBATbCA B OT-
KPBITOM IpocTpaHcTBe. EcTh emié
MHOKECTBO IIPMMEHEeHMI NaHHOTO Ma-

Tepuajsa, HampuMmep, QUIbTPAIUA
He(TAHBIX ra30B WU MOJIydeHNe Apy-
IMX YIOUBUTEJIbHBIX HAHOOOBEKTOB.

YuéHbIM ropaszno ynobHee paboraThb c
YIOPAAOYEHHBIMM CTPYKTypaMu, II0-
DTOMY OIMCAHHbBIE B 3TOI CTAThE 3aKO-
HOMEPHOCTHU TIOMOTYT MM MIPOJBUHY Th-
Cs ellé JaJibllle B CBOUX MCCJIeNOBaH-
SX U PaCIIMPUTh 00JIaCTh IPUMEHEHUS
9TOr0 MHTEPECHOTO MaTepuaa.

HaHHaH CTAaThA HaIlMiICaHA HAa OCHOBaAHUU ABYX pa60’r:

Roslyakov 1.V., Gordeeva E.O., Napolskii K.S. Role of electrode reaction kinetics
in self-ordering of porous anodic alumina // Electrochimica Acta, 2017, V. 241,

P. 362-369.

T'opneesa E.O., Pocnakos J1.B., CagbikoB AJL, CyukoBa T.A., Ileryxos I.J1., ITla-
tajsioBa T.B., Hanoabckuit K.C. SdpdekTnBHOCTE (hOpMMUPOBAHNA TIOPUCTBIX OKCUIHBIX
IJIEHOK IIPYI aHOSHOM OKMcJeHuy ajomMuaudg // Auexrpoxumusa, 2018, T. 54 (Nell),

c. 999-1009.
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npenodasatue

Mopo3zosa HaTaapsa VIropeBaa

3axkonuuaa xumureckuu Paxyavmem MIY, xandudam
rumuvecxux nayk, doyenm CYHI] MI'Y. OcnosHnoe 3anamue —
xumuu  11-xaaccHuxam,
paboma, HayuHas padboma & odbaacmu PaduUOXUMUU U
opeaHU™ecK020 KAMaausa, op2anudayusl OuUCMaHYUOHHOZ0
00YueHUA U OUHDBLL MEePONPUAMUU OLA ULKOABLHUKOS.

memoouuecxkas

JoobsIBaeM :xeie30. Cekpernl
BOCCTAHOBJICHUS

B npomnom HOMepe MBI HadaJ pas3roBOp O TOM, OTKyza bepercs sxe-
ne30. Pagymeercs, B KakoM-To Buzie (0OOBIYHO CBA3aHHOM) OHO YK€ €CTh
Ha 3emute. Ho a1 nuBMIM3anny OHO HY?KHO B Biujie MeTaJuia. Kak sxe mo-

JyYUTb MeTaJLI U3 PYyAbI?

JomycTuM, MBI HaIllIM SKEeJIE3HYIO
pPyZLy, oboraTuym ee, Kak MOrJu, n3da-
BUJIV OT MBJIMILIKA BJary. UTo gaJbIie?
Kaxk msBieur us Hee xejyeszo? Ilpnm-
BBIYHAA, HABA3AHHASA IIIKOJBHBIM Kyp-
COM XVIMMM CXeMa Peakrluil pasJjioKe-
HUSA — «IIOTPEEeM, J BEIIeCTBO CaMo
pasJIoKUTCA Ha IIPOCThIE» — 3IeCh He
nonxoautT. KpacHbIl skejle3HAK pasJia-
raercs Jjiub opu 1200 — 1390°C, mpnm-
TOM He JI0 KeJieda, a [0 CMEIIaHHOTO
OKCHZA:

6Fe,0, = 4Fe,0, + O,

oH mpu Temneparype Bbiae 1538°C
IepexoauT B okcup sxesesa (II):

2Fe,0, = 6FeO + O,,

a Tor Kumut npu 3414°C, e passara-
Acb. Teopetudeckad TeMmIeparypa
pasnoxkenusa FeO nva Fe n O,, paccun-
TaHHad U3 TepMOAMHaMNYeCKUX Ilapa-
MeTpoB — 3569°C. Harperbs uTO-TO B
MIPOMBIIILIEHHOCTH Bbile 3569°C — ca-
Mo 110 cebe mpobaema, Beab 53T0 TPedy-
€T OIPOMHOTO KOJIMYECTBA DHEPTUU U
OTHEYIIOPHBIX MaTepuaJjos. A Oyner jin
Tonk? BepoaTHo, HeT. Benp B Kucjo-
poxHOI aTMocdepe NPM OXJAKAEHNN
’KeJjle30 CHOBa OKMcJnUTcA. A yOpaTh
KJCJIOPOJ U3 €r0 CMeCH C IlapaMiu Ke-
Jle3a IIpY TaKMX YCJOBMUAX PeabHBIX
criocoboB Her.

Yro65n1 3a6paTh y J0060T0 U3 OKCU-
JIOB ’KeJjie3a KIICJIOPO U IOJIYyUNUTh Me-
TaJLI, HyK€H BOCCTAHOBIUTEJIb.

IInpomerannyprus. BoccranoBiaeHne Boopoaom

Korpma roBopAT 0 BOCCTAaHOBUTEJIAX,
IIEPBBIM B IOJIOBY IIPUXOIUT BOLOPOL, —
TOYKE CJIeJCTBYE MHEPIINM MBIIIJIEHU,
BBIpabaTHIBAEMOJ IITKOJIBHBIM KYPCOM.
Ha camom gese Bomopoz kpaline peaxo
IPUMEHAIT B MeTasnyprun. Ilouemy?

Heysxenn oH He BOCCTAaHOBUT »KeJe30
u3 oKcuma?

BoccrasOBUT, 11 HE TOJIBKO KeJIe30.
Vcrmouennii ouedb Hemuoro. Ilesou-
HO3eMeJIbHbIe MeTaJlbl He II0JIydaloT-
cAd MO JBYM IpuuMHaM. Bo-mepBbIX,



OHI pearupyroT C IapaMu BOIbI, KOTO-
pble 06pal3yrTcsa B pe3yabTaTe peak-
LM, ¥ CHOBA IIPEBPAIIAIOTCA B OKCU-
Ibl. BO-BTOpBIX, OHUM pearupyroT Opu
HarpeBaHMM ¥ C BOJOPOIOM, 0bpasys
rugpuasl. Ilo TeMm ke MpUYMHAM C IIO-
MOIIIBIO BOJOPOJa HEJIb3s IIOJYYUTH
1LI1eJIOYHbIe METAaJLIbI (ILJTI0C K BBIIIEIe-
PeYNuCIeHHOMY, OKCUIbI IIEJIOYHBIX
MeTaJlJIOB — HEYCTONYMBbIE U JOpPOrue
BellecTBa, HUKAK He obpasyrolinecsd
U3 TPUPOLHOTO ChIpbsA 0e3 ydacTus
caMIX IIeJOYHBIX MeTaJioB). OKCUIbI
xpoma (III) m asmomMmHMA He BoOccTa-
HaBJIMBAIOTCHA BOAOPOJIOM, T.K. VIMEIOT
CJIMIIIKOM IIPOYHYI0 KPUCTAJIINYECKYIO
petreTky. Bot, moskaJryii, u BCé.
CroHCTpyMpoBaTh JabopaTOpPHYIO
YCTaHOBKY, B KOTOPOII MOYKHO IIPOBEC-
TV BOCCTAHOBJIEHVE OKCHUIa IKeJesa
BOJIOPOJZIOM, HE COCTaBJAET TpyZa. Tor
BOJZIOPOJia IIPOAYBAETCH Yepes3 peaKkiy-
OHHYIO TPYOKY, B KOTOPOIL JIEXKUT OK-
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cup, TpyOKa HarpeBaeTrcs, 00pasyro-
mecAa IMapbl BOABI YHOCATCA TOKOM
Bomopoza Hapy:xKy. Orrynma Oepercsa
Bomopoxn? VI3 OajioHa mam u3 ycra-
HOBKMU JIJIA €T0 IIOJIy4eHUsd, BCe PaBHO,
JuIIb OBl OH HE COJIEpPIKaJl IIpUMech
kucyopona. Kyna neBaerca ero msobI-
TOK, BeIb BOJOPOJ HE PacxXoAyeTcsd
nosHOCTEIO? BoT TO yike mpobiaema.
IIpocTo BBITyCTUTE BOZOPOJ U3 Harpe-
Toro npubopa HeJb3A: CMENIABIIUCH C
BO3/IyXOM, OH B30pBeTcs . IlosToMy Ha
BBIXOJI€ BOZIOPOJ, IIOJPKUTAIOT C COOJIIO-
JeHIEeM CHEeNVAaJIbHBIX YCJIOBUI, wuC-
KJIFOYAIOIINX IIPOCKOK ILIaMeHn
BHYTPb IIpubOpa U CPBIB IIJIaMeHu (Ie-
Pern 3TUM OTAEJBHO IIPOBEA IPOBEPKY
Iprbopa Ha repMeTUYHOCTD U IIPOBEP-
Ky BOZOPOZA Ha YNUCTOTY OT KMUCJIOPO-
na). ITycts ysx cpasy cropur.

OpnHa 13 BO3MOYKHBIX PEaKIMii Io-
JIyYEeHUs JKeses3a;

Fe,O, + 3H, = 2Fe + 3H,0.

JlabopamopHsie npuboPbL 0458 80CCMAHOBACHUSL OKCUOIA MeMaand 8000P000OM (HA K-
Hcoom pomo: caesa — cocyo 0as noayuenus eodopoda, npasgee — peaKYuoHHas mpyo-
Ka, 8 cepedure kKomopol Haxrodumcs oxkcud, cnpasa — omaood ¢ MeOHOU CNUPANBLIO

0N UCKAOUCHUS NpocroxKa naameHu,

BapoiBoonacHocTh Boopoaa — ofHA
U3 NPUYMH, II0YeMy €ero IIPUMEeHSIOT B
IIPOMBIIIJIEHHOCTY JIMIIb TOTZA, KOTZa
HeT JPYTMX BapuaHTOB. Bropas npudan-
Ha B TOM, YTO BOZOPOJ — IOBOJIBHO J10-
POro¥l BOCCTAaHOBUTEJb, & IIPOMBIIIIJIEH-
HOCTb CTapaeTcd JCIOJb30BaTh Kak
MOKHO OoJIee JrerieBble TEXHOJIOT L.

HA KOHYe KOMOopo2o 8000P0o0 nodicuzaemcs)

Tem He MeHee B 1abopaTOPUM STOT
criocob mIpuMeHseTcA ¢ ycrnexom. Kpo-
Me JKeJjle3a, TaKUM CIIOCOOOM MOYKHO
I00BITh, HANPUMEpP, Meb, BaHAIWI,
HUKeJb, K00aJbT, IMHK, Mapraner. He-
CJIOYKHO TIOJIYYUTh TaKiKe CBUHEI[ U
0JI0BO, HO DTY METAaJLIbI JIETKOILIABKA
(T, 327°C u 232°C, COOTBETCTBEHHO) 1

' TIpo B3aMMOZENCTBIE BOJOPOAA C KMUCJIOPOLOM ¥ €r0 HIOAHCHI MBI IIMCAJHM B HOMepe 4 3a

2019 ropm,.
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B YCJIOBMAX pearLuy IIPUILJIaBJIAITCA
K PEaKIMOHHON TPYOKe; I UX II0JIy-
YeHNMA OKCUIBI HaJ0 IIOMEIaThb B JIOC-
TATOYHO IIMPOKYI0 TPYOKY B KepaMu-
YeCcKOI JIOLOYKe.

OmnucaHHBI cr1ocod — mupoMeTasi-
Jgyprudeckuii tporecc. Iupomerau-
Jyprueii Ha3bIBA€TCs IOJIyUeHUE Me-
TaJIJIOB BOCCTAHOBJICHNEM Py, IIPU BbI-
COKMX TEMIIEPaTypax.

O0Ha u3 n0020mosaeHHbLX NPOO 2pyHmMa (caesa) U Heae3o, NOAYUEHHOe ee 80CCMA-
HosaeHuem 800opodom (cnpasa)

IMupomeranmyprusa. Meraaaorepmmsa

C momoIpio 4ero ere MOYKHO BOC-
CTaHOBUTBH OKCHUIBI METAJIJIOB IIPY BbI-
cokoit Temneparype? C IIOMOIIBIO IPY-
I'MX METAaJIJIOB, BeIb IJA MeTaJlJoB
BOCCTaHOBUTEJIbHBIE CBOJCTBA O4YeHb
XapaKTepHBL. OTO TOMKe IMPOMeTaJl-
JIypPIrUYecKuil IIpoliecc, ero Ha3BaHue —
MEeTaJIJIOTEPMMUSL.

Ot 4gero 3aBMUCUT CIIOCOOHOCTE Me-
TaJja OBITH BOCCTAHOBUTEJIEM B Me-
Tajmorepmum? OT IIPOYHOCTM KpU-
CTAJIIINYECKO} PEeIIeTKM MCXOJHOTO U
KOHEYHOTO OKcuja. Peakums JoJDKHA
OBbITb DHEPTeTMUEeCKM BBITOJHON, II0-
9TOMY KpUCTaJIMYECKad pelleTKa
KOHEYHOIO0 OKCHAa JOJKHA ObIThb
IIpoyHee, YeM McxonHoro. Merasa c
OYeHb IIPOYHOM KPUCTAJINYIECKON
PEeLIeTKOM OKCHUIOa — 9TO AJIOMMHMIIA,
TeIIoTa obpas3oBaHNUA AlLO,
1676 x/lsx/Moab (CpaBHUTE C TEILIO-
Tamu obpasosarna Fe,0O, 822 kll3x/Moub,
FeO, 1117 xJlox /MOTb, FeO
265 k/lpx/Moab). Bo3MosKkHaA peakua:

Fe,O, + 2Al = ALO, + 2Fe.
OTO CMJIBHO DK30TEPMUYECKAST pe-

aKIVidA, B ee X0/l Pa3BMUBAETCA TeMIle-
partypa 1o 2400 °C. Ee ucnosbayoT 11

CBapKM KPYIHBIX JKEJEe3HbIX KOHCT-
PYKLMI, a TakKe B Ka4eCcTBe 3asKuUra-
TEJIbHBIX COCTaBOB B BOEHHOM JIieJIe 10
Ha3BaHMEM «TepMuT». Ho Keye3o B
IIPOMBIIIIJIEHHOCTY TaK He II0JIy4aloT.
ITouemy? OmnATh ke MOTOMY, YTO €CThb
DoJiee feleBble CIIOCOObL.

OnHaKO ecyy ero MOYKHO ITOJIYUYUTh
TaKMM CIIOCODOM, II0YeMy OBl He IIO-
npoboBaTs? IIpUroToBUMM CMeECh XOpO-
III0 MI3MEJIbYEHHOM PyIbl CO CBEXKEHa-
MMJIEHHBIM ITOPOIIKOM aJIIOMVHNUA, pPac-
CYMTAB UX IIPUMEpPHOe OTHOIIEeHNeE,
COOTBETCTBYIOIIleE  CTEXJMOMeTpuye-
CKMM KOd(MIeHTaM B ypaBHEHUMU
peakmun. VI moposkixem ee. Ho uem?
Conurkoit — He mosayunteda. s Toro,
4TOObl HAYaJjach peakrIua MeKIy
TBEPABIMIM BelllecTBaMy, HeoOxommma
OYeHb BBICOKAs TeMIepaTypa (B JaH-
HoM caydae 1300°C). IlosTomy meJsaror
3amaJl — JPYIyl0 CMeCh, HaIpuMep,
Iepokcys; 0apysa ¢ IOPOIIKOM MarHMd,
MeXKJy KOTOPBIMM IIPOTEKAET PeaKId
¢ OOJIBIIIMIM TEIJIOBBIJIeJIEHMEM:

Mg + BaO, = MgO + BaO.

3armaJi cenyeT NoIKUraTh MarHue-
BOII JIEHTON (TeMIlepaTypa ee ropeHus
okoso 800°C), cmmMukM HeZOCTaTOYHO.



Xumus

T.e. mocyenoBaTeJbHOCTbL EVICTBUIA
IJ IPOBeNeHNA aJIOMMHOTEPMMM Ta-
Kaf: BHayaJle Mbl pacloJjaraeM Bce Be-
LIeCTBa B HYKHOM IMOpAAKe (mejaercs
sAMKa B ITeCKe — B IIecyaHoli baHe B Jia-
bopaTopmum MM IPAMO Ha yJuile, — B
Hee IOMeljaercs acbecToBblI (PYHTUK
VJIV IIIaMOTOBBIM TUTEJIb, B HETO HAChI-
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raeTcs TEPMUTHas CMeChb, B yruybJie-
HMe Ha ee IIOBEPXHOCTM — 3allajibHad
cMech, CBepxXy B 3alaJibHyl0 CMechb
BTBIKAeTCsS MarHueBasd JIEHTA), a [IOTOM
HOJpKNUTaeM IJIVHHONM JIy4MHOM MarHye-
BYIO JIEHTY, OT Hee 3aropaeTcs 3alaJl, a
OT HEero 3askuraercsa TepMmur. Bor Tak
CJIO?KHO. 3aTO KaKOB 3peKT!

Anromunomepmus: caesa — nodxHcUzaeM MAZHUCBYTO LEHMY, 8 Cepedune — 3a20peacs
3anan, cnpasa — 20puUmMm mepmum

ITocne oxaaskneHns (IOBOJIBHO
JoJiroro!) Turesb MOMKHO pas3buTh, a
pyHTUK pas3BepHYTb M HAWTU BHYTPHU
«KOPOJIEK» KeJsesa.

Ha tom xe mpuHIMIIE OCHOBaHO
[IO0JIy4eHNe HEKOTOPhIX METAJIJIOB 13
raJIOTEHNUIOB. MeTann-BoccTaHo-
BUTeJb mnonbupaercsa Tak, UYTOOBI
KPUCTAJJINYECKasa pelleTKa IIpo-
IyKTa Obljia IpoYHee KPUCTAaJIJaNYIe-

CKOJ pEeNIeTKM MCXOJHOIO TaJiore-
HUA:

UF, + 2Ca = U + 2CaF,

A eme Jydllle, Korja B YCJIOBUAX
peaxrImm y MCXOIHOTO BeIecTBa BOOO-
Ile HeT KPUCTAJJIMYECKOM pelIeTKN.
Hanpuwmep, TiCl, — xuakocTs, a xJo0-
PYO MarHua TBepPAbIL:

TiCl, + 2Mg = Ti + 2MgCl,.

BoccranoBaenne yrieM m ApyrummMmm yrjaepoacoaepsramimMml BOCCTAHOBUTEJIAMN

Yeonvnas ama
(https: / /www.allremont59.ru /wp-

content /uploads /2019 /03 /kak_sdel
at_drevesnuj _ugol3.jpg)

CaMbIil JeIleBblil U CaMblil JpPEeB-
HIII BOCCTAHOBUTEJb B IMPOMETAJI-

JypruM — yrojb. JlaBHBIM-IJAaBHO IJIA
MOJIyYEHUsA YIJA HA CKJIOHE OOpPBIBU-
CTOI TOPBI, Ife O0HAPYIKMBAJNICH BbI-
XOJIbl Py, PHLIM OOJIBIIYIO AMY, B KO-
TOPOI B TedYeHNe HEKOTOPOTO BpeMEeHN
SKIJIVL IPOBa (HAIIpUMeEp, KaIlITaHOBBIE).
B wHemocraTke Kucjopoma AepeBo
obyrymBaJsioch. 3aTeM, KOrZa 3eMJId
BOKPYT YTOJBHOM AMBI HAKaJAJIACH
HAaCTOJIbKO, YTO HAJ0 OBLJIO ITOCTOSHHO
TIOJIMBATBH HOTY XOJIOZAHOI BOIOI, YTOOBI
CTOATHL BOMM3M, B Ty Ke AMYy Opocasn
PYAY, 3aTEM CHOBa 3aCbIIaJi IpeBec-
HBIM YTJIEM ¥ CHOBA KIJINL.

YTOJb JIErKO JOCTYIIEH, €ro He-
CJIOYKHO TOJIYYUTH M3 HOAPYUHOTO ChI-
pba (B OTJIMYME OT TOTO K€ aJIFOMUHIA),
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€ro JICIIOJIb30BaHME JIOCTATOYHO Oe30-
ITacHO (B oTJm4ne oT Bogopoza). Munyc
yIVIA KaK BOCCTAHOBUTEJA B TOM, 4TO,
II0 CPaBHEHMIO C BOCCTAHOBJIEH/EM BO-
IopomoM, TpebyeTcsa 0oJjiee CUIIBHBIN
HarpeB: PeakLMIo MeXAy ABYMA TBep-
AbBIMIM  BeljecTBaMM 3aBeCTU TPYOHO.
Taxk, ecim 1151 BOCCTAHOBJIEHMA OKCIA
sKese3a BOJNOPOZOM JOCTATOYHO ILIa-
MeHM cyxoro roptodero (oxosio 500°C),
TO n1A B(PQPEeKTUBHOIO BOCCTAHOBJIE-
HuA yrjaeMm Tpebyercda MNasybHAsd TO-
peara (900°C), mpuuem rpeTb IPUXO-
JIUTCSA TOBOJIBHO JoJro. Kak yroJsib, Tak
U PYAY HaJ0 XOPOIIEHbKO PaCTEPeTh,
4TOOBl yBEJIWYUTH WX IIOBEPXHOCTH
conpurocHoBeHusa. Ho cobupats crie-
IMAJBHBIN Tpubop He TpedyeTrcd: Ipo-
IIecC MOYKHO BECTY B OOBIYHOM ITpobup-
ke n B Turie. OgHa M3 BO3MOMKHBIX
peaxrumii:

Fe,0, + 3C = 3CO, + 2Fe.

Jna Hagasa crouT OIpPoOOBATH
Ipoliecc Ha OKCuAe Menu: obpasyro-
IIJiecsl PO30Bble KPYIMHKM MeOy XO-
POIIIO BMIHBI, M IPOTEKAHME PEeaKINU
JIETKO KOHTPOJIMPYETCA.

Kpachnas medv Ha hore uzbvimra yaas
(npobupka pacmpeckaracsb 0m Culb-
HO20 Hazpesa)

TemHoe sKese30 Ha (PoHE TEMHO
YTOJIBHOV MacChl Pas3jyydyMO ILJIOXO.
JlokazaTh ero obOpa3oBaHME MOYKHO
TaK: II0CJIE OCTBIBAHISA U3BJIEKAEM JKe-
JIe30 MarHUTOM M PacTBOPSAEM B COJIA-
HOJI KycJyioTe, HabJII04AI0TCA Iy 3bIPbKA

rasa (IpM peaxiyy MeTaJa C KUCJIO-
TOJ1 BBIZIeJIAETCA BOLOPON).

ITo cpaBHEHMIO C YrOJILHBIMM fMa-
MM TIOABJIEHME CBIPOJYTHOTO TOpPHA
(rTIMHAHOI meun) cTao OOJIBIINM IIPO-
rpeccom. B pabouee mpocTpaHCTBO
TOPHA CJIOAMM 3arpysKajii M3MeJbueH-
HYIO PYZy ¥ yroJib, BCE DTO IIOJKITa-
JIOCh, I Yepe3 OTBEPCTUA-COILJIA CIIe-
LMAJIbHBIMI KOXKAHBIMM MeXaM) Ha-
THeTaJICA ChbIPOM (XOJIOAHBIN) BO3AYX.
Ilon npevicTBmeM BO3AyXa YTroJib IIpe-
BpallaJca B yrapHbii ra3. Takum o0-
pasoM, TPYIHO IIPOTeKaloasa peakIsa
TBEPJOTO BEIeCTBA C TBEPABIM CMEHV-
Jlach peakIMell TBepJOro BelllecTBa C
rasoM — 9TO XOTA ¥ TIeTePOTeHHBIN
IIpOIlecC, HO CYLIECTBEHHO MeEHee 3a-
TpynaHeHub. IIpu Temneparype 900°
CO BoccTaHaBMBAET PYAY, U IIOJIyda-
eTrca OecpOpMeHHBIVI, IPONMUTAHHBIN
IIJIAKOM, 00pa3yIoIMMCA M3 IIyCTOM
IIOPOABI, IIOPUCTBI KYCOK — KpUIa.
Kpuma mnocse 5TOro MIpoKOBBIBAJIACH,
4TOOB! yAJINTh U3 Hee IIJIaK.

Yenogek HazHemaem 8030Yx 8 20PH
(http: / /gqumn25-

chemistry.narod.ru /Istoria / Zelezo.gif)

CoIponyTHBIN cI10c0b, MHOTAA HA3bI-
BaeMblll BapKOl jKeJje3a, HEDKOHOMM-
gyeH. Ho pasbHelIIasg ero 5BOJIIOLNA
IIpuBeJia K JoMHe. B momeHHOM mporec-
ce BMECTO JIPEBECHOTO YIJIA VICIOJIb3Y-
€TCs KOKC, KOTOPBIV OTIEJBHO II0JIy4a-
0T U3 YIJIA HarpeBaHueM 0Oe3 mocTyma
KICJIOPOZA; B IIpoIlecce KOKCOBAHMSA U3
YIJIA yHOaJjifgeTcsa BJara, COeAVHEHUd
asora 1 pocpopa, BOZOPOI.



Homennasa neuv Hogoauneyxozo me-
MAAAY P2ULCKO20 KOMOUHAMA
(https: / /img-
fotki.yandex.ru /get /9514 /11803217

0.73/0_e979%_2c3327e3_XXL.jpg)

OcHOBHaA pearyusa B JOMEHHOM
mmporecce:

Fe,O, + 3CO = 2Fe + 3CO, + 32 x]l:x.

B moMHAX MIPUMEHAIOT AyThe TOps-
gero Bosayxa (1000 —1200°C), obora-
IIIEHHOTO KMCJIOPOAOoM. Bosnyx pearu-
pyeT ¢ yriepogoMm (KOKcoMm), obpasys
COucCoO,.

2C + 0, = 2CO + 221 kJIsx;
C+0,=CO,+ 394 k]l

IIpn sTOM BBIZENAETCA TaKOe KO-
JIMYECTBO TeIljIa, YTO B HUMKHEN JacTu
JIOMHBI pa3BMUBaeTcsA TeMmieparypa 60-
Jgee 1500°C. Iloxn mericTBMEM DTON TeM-
IepaTypbl IJIABUTCA MOJIYUEHHOE JKe-
JIe30 U ILJIAKMU, IPOMCXOIUT HOMIOJIHY-
TeJIbHOe 00pas3oBaHye BOCCTAHOBUTEJIA
CO 110 PHIOTEPMUYECKOV peaKIIN:

C+CO,=2C0O — 174 x]Ix,
a TaksKe pasJiaraeTcsA U3BECTHSAK!

CaCO,=CaO + CO, — 171 rI3x.

Ob6pasyromuiica yriaeKnciblil ras
unet "Ha nosydenue CO mo peaknunu
C YIJIepoIoM, a OKCHUJ KaJbIMA pea-
TUpyeT C TYTOIJIaBKUM OKCUAOM
KPEeMHNs, NIpeBpallas ero B JETKO-
IJIaBKUI HIJaK:

CaO + SiO, = CaSiO,.

IIInaxk nnaBaeT Ha MOBEPXHOCTU
pacIIaBJIEHHOIO MeTaJlla, 3alluilas
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€ro OT OKMCJIEHMS IOCTYIaIOMUM
BO3JyXOM.

JloMeHHBIII IIpoliecc U IO cell IeHb
— CaMblll MacCOBBIJI B IIPOU3BOJACTBE
skese3a. OgHAKO eMy ecThb aJbTepHa-
TUBA — IOJYy4YeHMe rKejle3a MeTOLOM
NPsMOTO BOCCTAHOBJIEHN:. B kauecTBe
BOCCTAHOBUTEJIS MCIIOJIb3yeTCsa IIPU-
POZHBIA ra3, OCHOBHOJ KOMIIOHEHT KO-
TOPOT'O — METaH:

3Fe,0, + 4CH, = 9Fe + 4CO + 8H,0.

Bouspiryro wacTs 4yryHa, nosydae-
MOTO B JIOMEHHOM IIPOIlecce, U OKaThI-
1€, IPOU3BOIMMBIX IIPAMBIM BOCCTa-
HOBJIEHNEM, JaJjiee IIPEBPaIaloT B CTa-
JY — JKeJIe3HbIE CIJIaBBI C Pa3HBIMU
CBOJICTBaMMI.

Ilouemy wHOrIa NOPUXOOUTCA ¥C-
II0JIb30BAaTh OOJiee IOpOorue BOCCTAHO-
BUTEJN, YEM YTOJb, U MEHee yIOoOHbIE,
yeM rasoobpasmere CO m CH,? Bo-
IIepPBbIX, IIOTOMY YTO He BCE PYZIbl OK-
CUIHBIE, a JJIA BOCCTAHOBJEHMUS XJIO-
PUIOB yIJIepOJZCOZepsKalIllie BOCCTa-
HOBUTEJIM He IOAXOAAT (B pesyJsbTaTe
peakuuyu pospxeH mosydatecs CCl, —
JaJIEKO He TaKoe JHEePreTUHUeCKM BbI-
rogHoe BelecTso, Kak CO,):

TiCl, + C =,
TiCl, + 2Mg = Ti + 2MgCl,

Bo-BTOpBIX, IOTOMY YTO yryiepozmco-
JIEPOKAIIIM BOCCTAHOBUTEJIAM HE XBaTa-
eT DHepruy, 9YTo0bl Pa3pyHIUTh KPUCTAJI-
JITYECKVIE PEIIIeTKY IIPOYHBIX OKCHJIOB!

2CuO +C=2Cu+CO,,
HO
Cr,0,+ C#,
Cr,0, + 2Al1= AlLO, + 2Cr.

VI B-TpeTbux, MOTOMY YTO HEKOTO-
pble MeTaJlibl 00Pa3yI0T C YIJIEePOAOM
[IPOYHBIE KapPOMUIbI, OT KOTOPBIX [IOTOM
He 130aBUTHCS:

2WO, + 5C = 2WC + 3CO,,
WO, + 3H, =W + 3H,0.
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I'mapomeTasryprus

BoccranoByienne He 00A3aTeJIbLHO
IIPOBOAUTE IIPU BBICOKOI TEMIIEPATYPE.
Bousiee akTUBHBIN MeTaJI MOKET ObITH
BOCCTaHOBUTEJIEM M B BOJZHOM PaCTBO-
pe. Bcem m3BecTHBI OOBIT, KOTAA Ke-
JIE3HBIN I'BO3Mb IIOMEIAIOT B PAaCTBOP
cyabcpaTa Menau, SKejie30 BBITECHAET
MeIb M3 COJIM, U I'BO3JIb PO30BEET —
TUNWYHBIA IPUMep TMAPOMEeTaJIITyPIu-
4JecKoro mnporiecca. ToJbKo rosydaeTcs
B HEM He ’KeJie30, a MeJlb.

Kakue BoccTaHOBMUTENIM NHOAXONAT
115 BBITECHEHMA jKeJie3a 13 PacTBopa
ero cosm? OTO MEeTaJUJIbl, CTOAIIE Jie-
BE€e €ero B PAAYy aKTUBHOCTU, WJIU B
BJIEKTPOXVMIYECKOM DALY HaIpsKe-
Hmii MerasuioB. Ho He Bce! Hatpmii,
0e3ycJi0BHO, HoJiee CUIIbHBIN BOCCTAHO-
BUTEJIb, YEM ’KeJie30, I CTOUT B PALY
aKTUBHOCTY Topas3fio JieBee, HO B pac-
TBOpE OH IIePBBIM JeJIOM OyIeT B3au-
MOJEeJICTBOBAaTb C BOJZOI, a IIOJy4MB-
1A fCH I11eJI0Yb 0CATUT TUIPOKCIUT YKe-
Jgesa. T. e. 5xejle30 MBI IIPU 3TOM He I10-
Jay4uM. BOCCTaHOBUTENH He JOJIKEH
pearupoBaTh ¢ Bozoii. Ecsm yuecTs 3T,
MIOOXOLAIINX MEeTaJJIOB CTAHOBUTCA He
TaK MHOTO: MapraHell], XpoM, I/HK.

Ho gna rmppomerasryprum coeny-
HEeHIe MeTaJljla JOJIKHO HaXOOUTLCA B
pactBope. MBI 13BJIEKAIN COEAVHEHNA
JKeJiesa U3 TBEPABIX P00 a30THOI KU-
csoroit. Kazasocsk Obl, MOYKHO MCITOJIb-
30BaTh 3TU pacTtBophl... CTon! B aTux
pacTBOopax LUUHK OyZeT pearupoBaTh B
nepByio odepenr ¢ HNO, Hano meii-
TPaaM30BaTh U3OBITOK KUCJOTHL o
KaKoro MoMeHTa? B HellTpaJbHOI cpe-
ne (pH 7) ysxke HaumHaeT BbIIAJATH
TUApoKcuy skese3da. Ham HyskeH pH
OKO0JIO 3 (IPMIMEPHO TaKasd cpejia IoJIy-
JaeTcsd, ecJy PacTBOPUTE B BOJE HNC-
Ty!0 coJgb xeyesa (II1)).

AzoTHOKMCHBIe pacTBOpbl  Fe’
skesrele. Ilpm  gobaBieHMM II{eJI04M
pacTBOp IIOCTEIIeHHO MeHdAEeT IIBeT Ha
OoJsiee opamHikeBblA. Jlydullle Bcero me-
JIaTh HTO Ha MAarHUTHON MeIllaJKe, BHa-

4gajle n100aBJIAA TBEPAYIO IIIEJIOYb, a
KOI'Zla '3MEHEHIE 1IBeTa CTAHET 3aMeT-
HbIM — IIPUJAMBATL HEOOJBIINMMU IIOP-
LMAMY PacTBop Iiesioun. KoHTposmpy-
eMm pH smbo yHMBepCaJbHON MHIMKA-
TOPHOI OyMaroii, mepruoanIecKky HaHO-
CcA Ha Hee KaIleJbKM pPacTBOpa CTeK-
JIAHHOM TIaJIOYKOIi, J1bO € TMIOMOIIBIO
pH-meTpa (ero MOYKHO 3aKpenuTb B
IIITATUBE).

e

Heillmpaausayus pacmeopa npodwvl
(cmaxahn c pacmeopom cmoum Ha
MAZHUMHOU MewanKe, CAe8d — UAULKA
IMempu ¢ uHOUKAMOPHBLMU OYMAKHC-
Kamu)

Ecau BBl cobupasmuch n00bIBATH
JKeJIe30 13 CKOHIIEHTPUPOBAHHBIX IIPO0
BOJIbI, HEMTPAJIM3AI[MI0 IIPOBOAUTL HE
HY’KHO.

Temnepb oMeIaeM B CTaKaH ¢ pac-
TBOPOM HECKOJIBKO TPaHyJ LMHKA U
OCTaBJIsIEM HAJOJr0 (HAmpumep, 0
3aBTpa). Ha caenyroniuii feHb BbI 3a-
MeTUTe, YTO TPaHYJIbl IIOXYAeJn (LIVIHK
YaCTUYHO PACTBOPWMJICA) U CBEPXY IIO-
KPBLIVCH YePHBIM (3TO U €CTb KeJie30).
MoKHO aKKypaTHO OOMBITH MX IIUC-
TUJIIMPOBAHHON BOJOW OT OCTaTKOB
pacTtBopa, I[IOMECTUTb HAa MUHYTY B
pacTBOp a30THO KMUCJIOTHLI U JOKA3aTh
nmpucyTcTBIe sKenesa B Buje Fe''.



B npowmeieHHOCTN TaK 3keje30 He
II0JIy4aroT (MBI yoKe BBIACHMUJIM, KaK 9TO
nesator). IIpenAarcTBue TyIaBHBIM 0Opa-
30M B TOM, UTO BCe BO3MOYKHbIE MeTaJ-
JII-BOCCTAHOBUTEJM JOPOXKE KeJesa,
Jla U IIepeBoJ] PyAbl B pacTBOp TpedyeT
JIOTIOJTHUTEJIbHBIX peareHToB. OmHAKO
M POMeTaJLIy PTUdecKye IIPOLIeCChI
JICIIOJIBL3YIOT JJIA IIOJIy4YEeHUs 30J10Ta U
cepebpa. Hecmorpsa Ha TO, uTO 5TH Me-
TaJJIbl 4aCTO BCTPEYAIOTCs B CaMOPOL -
HOM BUJe, OTIEJUTb UX OT IIyCTOM II0-
pozmBl — cIeIyaJjbHad 3ajJada. 30JO0TO
PaHbIlle OTAEJANM OT IIeCKa ¥ M3MeJb-
YeHHOJ KBapIleBOJ IIOPOAbI IIPOMBIBA-
HMeM BOJIOif, KOoTopas yHOCUT Oosee
Jlerkue dacTuiel rmecka. Ho aTo moBoss-
HO MyTOpHBII mporecc. Ceifdyac dyare
JICIIOJIb3YIOT IIPOMBIBaHME PAaCTBOPOM
IMaHNAa HaTpudA, 130MpaTesbHO pac-
TBOPAIIIVM M3BJI€KaeMblli KOMIIOHEHT:
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4Au+8NaCN+0O,+2HO =
4Na[Au(CN),] + 4NaOH.

3aTeM KOMILIEKCHOE COeJMHEeHVe
30J10Ta UV cepebpa BOCCTAHABJIMBAIOT
LMHKOM:

2Na[Au(CN),] + Zn = 2Au +
Na,[Zn(CN),].

Tunpomeranmypruiecknue MeTObI
NIPVYMEHAIOT TaK/Ke JJIAd HaHEeCeHUA
TOHKMX MeTaJIIMYECKUX IIOKPBITUIA,
HaIIpuMep, A MeIHeHNUd Uiy cepeb-
peHus noBepxHocTell JI3BecTHasa BaM
«peaknua cepeOpAHOrO 3epKaJa» JC-
[I0JIb3YEeTCA, B YaCTHOCTH, AJIA cepeb-
peHusa eJIOYHBIX Urpyliek. Boccrano-
BUTEJIEM B Hell ABJIAETCA [IIOK03a!

HO-CH,-(CHOH),-CH=0 +

2[Ag(NH,),JOH = 2Ag + 3NH, + H,0 +
HO-CH,-(CHOH),-COONH,,.

AeRTpoan3

Msnorne MeTaJlbl II0JIy4aloT
3JIEKTPOJM30M PacTBOPOB WJIM pac-
IIJIaBOB UX COeNVHEHU. JJIEKTPOJIN3
— 9TO OKMUCJIUTEeJIbHO-BOCCTAHOBU-
TeJIbHBIV IIPOoIiecc, IIPOTEeKAIINI IIPU
IIPOIIyCKaHUM BJEKTPUUECKOr0 TOKa
yepes3 PacTBOP MJIM PaCIIaB 3JIEKTPO-
auta. Ha kaToze mpomucxonuT BoccTa-
HOBJIEHIl€ KOMIIOHEHTOB CHCTEMBI, Ha
aHOJZle — OKMCJEeHNe.

Hanpumep, ossexkrposmsoMm pac-
nnaBa NaCl nosrygaror HaTpuit. Ha ka-
TOZE BOCCTAHABJMBAIOTCA KAaTMOHBI
HaTpUdA, Ha aHOJEe OKUCJIAIOTCA XJIO-
P1O-aHMOHBI:

Karox: Na' +e =Na
Axnon: 2CI - 2e =C],
CyMMa pHbIii ITpoIiecc:
2NaCl = 2Na + Cl,.
T'ne 6epyT cripbe? Xopnug HATPUA
IIVPOKO PACIPOCTPAHEH U JEIIEB, €T0
JOOBIBAIOT B MOpPE, B COJIEHBIX 03€pax.

Ho cam matpmit nopor. ITouemy? IToTo-
My 9TO 3JIEKTPOJIM3 — BOODIIIe moporoe

YIOBOJIBCTBUE, & OCOOEHHO BJIEKTPOJINS
pacmiaBa. Benp uT0OBI pacniiaBUTb
NaCl (T, 801°C), Hazmo 3aTpaTUTh MHO-
ro sHepruu. Ho anprepHaTuB HeT. I'mp-
poMeTasLTypruyecKmue  MeTOAbl  UC-
TI0JIb30BaTh HEBO3MOJKHO 13-3a B3au-
MOJIEJICTBUS HATPUA C BOJOM, IMpPOMe-
TAJUIYPTUIO K€ — 13-3a TOro, 4TO Ha-
TPUIL HEpeaJbHO BOCCTAHOBUTDH YEM-TO
n3 npounoro NaCl, a oxkcuzx Na,O mo-
JIYYUTDb TOPOsKe, 9eM caM HaTPUIL

Kammit nonydaror ua3 xJjopuna Ka-
auda. Ho we siaextposmzom! ITouemy?
Xnopupg ramua jgerde masurcsa (T )
KCI 776°C), T.e. TeopeTMIeCcKu KaJiuii
Jlaske Jerde MOJYYUTH BJIEKTPOJIN30M
pacniaBa, uyem HaTpuii. OIHAKO ecTb
Ipyroit crmoco® — BBITECHEHME KaJA
HaTpMeM U3 pacIjiaBa:

Na, + KCl_=KT+ NaCl .

Peaknmsa mper 3a cYeT TOro, 4TO
BbIJeJIsAeTCA rad (KCTaTy, [mapbl Kajus
3eJieHOTO 1BeTa). Temmepartypa mpo-
1ecca rnonadupaeTca Tak, YTO BCe KOM-
[IOHEHThI, KPOME KaJiis, HaXOOATCA B
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pacnnase (T, Na 883°C, T K 770°C).
IlogoOHBIM sKe crmocoOOM MOJYUaIOT
pyOuaumii u 1e3uii.

K uwemy wmbr Bemem? K Tomy, uTo
BJIEKTPOMETAJIIYPIUYECKIe  MEeTOZBI
IIPUMEHAIOT TOTZA, KOIJa HEeT APYTroro
BBIXOJIA.

MOKHO JIM TIOJIyUUTD 3KeJIe30 DJIEK-
Tposm3oM? MOXKHO, 1 IJI8 9TOTO Jaske He
Tpebyerca pacmiaB. Hese3o He pearu-
PyeT ¢ BOJOI mpy OOBIYHBIX YCJIOBUAX,
II03TOMY BOCCTaHABJIMBAETCH BJIEKTPU-
YeCKVIM TOKOM 113 BOJIHOTO PacTBOpa!

4Fe(NO,), + 6H,O = 4Fe + 12HNO, +
30

o
HpaB,ua, C HEBBICOKMM BbIXOJO0M:

IIapaJijieJIJbHO Ha KaToJe BOCCTaHaBJIM-
BaeTCdA BOJa U BbIEJIAETCA BOOOPOI:

2H,0=2H,+O,.

OTOT MPOI[ECC MOKHO IIPOBECTU B
JOMAIIHUX YCJIOBUAX. DJIEKTPOJIUTHIHE-
CKOJI BaHHOJ MOJKET CJIYKUTb HU3KUI
CcTakaH MM 4dainka IleTpu, B kadecTBe
BJIEKTPOJOB JCIIOJIb3yeM IBa rpaduTo-
BBIX CTEPIKHS, DJIEKTPOJIbI ITOICOeINHA-
eM IpoBojJaMM K MCTOYHUKY TOKa. B
KadecTBe IIOCJIeIHEr0 MOYKHO B3ATH Oa-
Tapeiky Ha 3 — 5 B mim Os0K mmTaHuA
OT ceTy ¢ peoctaToM. Korzma Mel morpy-
JKaeM DJIEKTPOJAbl B PAacTBOP HUTpaTa
’KeJie3a, Ha HMX HAaUMHAIOT BBIIEJIATHCA
Iy3bIPbKM ra3a: BOIOPOJ Ha KaTofe,
Kucsopon Ha aHoze. Ha xatonme Takske
oTJlaTaeTcsa ’KeJje30, HO MbI DTOTO He
BUJUM: BeJb OHO TaKoe ke YepHOoe, KaK
MaTepras karoma. Ero oOpasoBanue
MOJKHO JOKa3aTb IIOCJe OKOHYaHMUA
mporiecca  crocoboM,  aHAJIOTMYHBIM
NIPUMEeHEHHOMY JJIA peaKIUy IMHKA C
PacTBOPOM COeIVHEeHNI sKeJiesa.

IlomyuaroT a1 Keje30 3IEKTPOJIN-
30M B ITpoMbIILIeHHoCcT? KoHeuHo, HeT.
Jlaske TMIpOMeTAJIIyprudecKyue MeTo-
Ibl TIOJIy4YeHUsA sKeje3a J0pPOroBaThl,
YTO y3K TOBOPUTH 00 BIIEKTPOMETaJIyP-
IMYeCKUX. A BOT aJIIOMMHUII — TOXKe
OYeHb BaKHBIM AJIA IMBUIM3ALUU Me-
TAJJI — TOJIyYaIOT TOJBKO BJIEKTPOJIV-

30M pacmiaBa. [IpuumHBL TOTO Te »Ke,
4TO MbI pasdbupasn, obcysxnas mpoms-
BOACTBO HaTpudA. Ho IIpou3BOACTBO
aJIIOMIMHNSA Topasno 0ojee macirtabHoe,
U €CTb CIIOCOOBI €0 YIEIIEBUTD.

Jlosiroe BpeMsA aJIFOMMHMII CUUTAJICHA
JIparoreHHbIM MeTaJlJIOM, HeCMOTPSA Ha
TO YTO 9TO CaMblil pacCIpPOCTPaHEeHHbI
MEeTaJlJI B 3€MHOJ KOpe, VI er0 COeMVHe-
HIS BaJIAIOTCA OYKBAJIBHO ITOJ HOTaMIL
IIpobsema ObLT B TOM, YTO WM3BJIEYD
QJIIOMVHMII 13 COeNVHEHM) KpaliHe
CJIOYKHO. I'mapoMeTasiTyprirueckue Me-
TOABI HE TIOAXOJAT: OCHOBHOV MMHEPAaJI
amoMyana AL O, HI B yeM He pacTBOPA-
eTcs, a eca Obl M PACTBOPWUJICH, KAK BbI-
JIeJIUTh Y3 PacTBOpa aJIFOMMHMIL, KOTO-
pbIA, OYyAyYM He TOKPBITBIM 3alllUTHOI
IJIEHKOJ OKCUZA, PearupyeT € BOIO?
IImpomerasryprua Toske OeccmibHA:
HET TaKOro BOCCTAHOBUTENA, Oynab TO
BOJZIOPOJ, WJIM MeTaJll, 4ToObl adphek-
TUBHO PaspylIUTb MNPOYHENIIYI Kpy-
craJumdeckyo pemtetky ALO,.

Ilepesiom HacTymnua B 1886 r., korga
Yapabs Maptur Xoan u Ilons Jlyn
TycceH Opy HE3aBUCUMO IIPEIJIOKIIIN
[IOJIyYaTh AQJIIOMMHNIL DJIEKTPOJIN30M
pacnnmaBa AlO, Ilocie BHenpeHMA
aTOro crnocoba CTOVMOCTB AaJIOMMHIUA
ymaJa 6osee gem B 3600 pas.

Ha camoMm neje okCuI aJTIOMMHMUA,
MMes, KaK Mbl HEOJHOKPATHO IIOJYep-
KIMBaJIM, KpaliHe YCTONYMBYIO KpU-
CTAJIIMYECKYI0 pelLIeTKy, IJIaBUTCA
IpM OdYeHb BBICOKON TeMIlepaType
(~2050°C), m0aTOMY IIOJIyIUTH €r0 pac-
IUIaB 3aTPYAHUTEJbHO. Kpome ToroO,
OKCIJ QJIIOMMHMA — OdYeHb CJabblil
9JIEKTPOJIUT ¥ IIJIOXO IIPOBOANUT BDJIEK-
Tpudeckuil ToK. Ecomm 661 Xosn n Ipy
Ha DTOM OCTAHOBUJIVCH, QJIIOMMHUI He
craJ 66l TakuM genreBbiM. OHU IIpen-
JIOXKMJIYM XUTPOCTh: IOJBEPraTh 3JEK-
Tposm3y 4%-uelit pacteop AlO, B pac-
m1aBJaeHHOM kpuoJsnte Na,[AlF,] ¢ mo-
OaBKaMM (PTOPUIOB HATPUA U KAJIBIA
OTa cMech MMeeT ropasno 6osee HM3-
KyI0 TeMIlepaTypy IJaBJIeHUA (OKOJO
960°C) 1 XOpPOIII0 TPOBOJNT TOK.



Huccommanusa OKcHuaa aJIIOMWHISA
MIPOVICXOJNT II0 CXEME:

ALO, Al" + AlO,™.

B pacmsiaBe mpuUCYTCTBYIOT He-
CKOJIBKO TUIOB KaTuoHoB (Al’", Na’,
Ca’"). TIOCKOJNBKY aJNIOMMHUII — Me-
Hee aKTUBHBI MeTaJlJl 10 CpaBHe-
HUIO C HATPUEM UM KaJbI[MEM, TO Ka-
tnon Al”" BoccTamaBimMBaeTrcs Jerde.
Hanpsasxenne snexkrposansa (4 — 5 B)
nonobpaHo Tak, 4TOObBI BOCCTaHAaB-
JIMBAJICS TOJBKO aJjoMmuuanii. Kartomn-
HBIII ITPOIlecc:

A" + 3e = Al

VI3 IIpUCYTCTBYIOIMX B pacIiaBe
AHMOHOB Jierde okucyasgercs AlO, ™

4A10," - 12e = 2A1,0, + 30,
HO B YCJIOBUAX OSJIEKTPOJM3a HE JC-

KJII0YAEeTCsA OKUCJIEHNE U APYTIUX aHUO-
HOB (I0OOYHbIE aHOJHBIE TIPOLIECCHI):
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AIF," - 6e = Al + 3F;
2F —2e=F,

AHOIBI IPEACTABJIAIT COD0IT KOM-
IO3UT Ha OCHOBe yria (He rpadurt!
rpacuT — BecbMa XPYNKUI MaTepua).
IIpn BRIZEJIEHMM HA YTOJIBHOM aHOZe
TaKJX arpecCyBHBIX Ia30B, KaK KICJO-
poxn u dprop, aHox okucasgerca. OCHOB-
Has peaKIs:

C+0,=CO,,
1060YHbIE PEAKIN:
2C+ 0O, =2CO0;
C+2F,=CF,

Taxkum 00pa3oM, K 3JIEKTPOXMUMIM-
YecKMM IIpoljeccaM 100aBJIAeTCA OKVIC-
JIeHJe aHOJa, ¥ CyMMAapHbIJI OCHOBHOM
MIPOIECC BBITVIAINAT TaK!

2A1,0, + 3C = 2Al + 3CO,.

IAeKMPOAUSHDBLU YeX Ha artoMUHUesoMm 3a800e 8 Kpacroapcke (bse.sci-lib.com)

KagecTBy mnponmykumm MeTasryp-
MM M3JaBHA IIPUAABAJOCH OOJIBIIIOE
3Ha4deHMe. B crapuHy OpY’KeNHUK,
cIaBas CTAJIbHYIO KOJBUYTYy, HaJeBaJl
ee Ha cebdA, a 3aKa3uMK HAHOCUJ IIO

KOJIbUyTe HECKOJIbKO YJapOB KMHMKa-
JoM. Ecoiit opy»keliHMK BbIITycKaJ Opax,
TO IOJIyYaThb IJIATY 3a M3zesne ObLIo
ysxe HexkoMy. Takoil BOT «ecTeCTBeH-
HbII 0T6OP» MacTepos!



MaprbiHoBa AuHa JleoHuoBHA

Yuenuya 8 kaacca l'umnaduu Ne 1 umeru

H.T. Aumowxuna 2. RKymepmay Pecnybauxu
Bawxopmocman.

Hayunwvli pyxosodumens — 3a8e0Y0wWull cexmopom
UTMuUoLozUU, 8edyuwuUl HayuHbvlll compyoHuk Hayuno-
uccaedosamenvckozo 3oono2uneckozo myses MI'Y
umenu M.B. JJomoHocosa, 00Kkmop 6u0A02UdeCKUX HAYK
Examepuna Jenucosna Bacuavesa

IIpemyapocTu ¢c neckapsamMm

MoskHO Jiu ceifgac, Korga Bpoje Obl Bce M3Y4YeHO, OTKPBITH HOBBIN
Buz? OKasbIBaeTCd, YTO JO OKOHYATEJbHON ACHOCTU B CUCTEMATHKE 0MO-
JIOTMHYECKUX BUJOB JaJieko. B craTbe pacckasbiBaeTcs 00 MCCIeIOBAHNN,
KOTOPOe, BOBMOSKHO, 000TaTUT 3HAHMA YeJI0BeYeCcTBa O BIIOBOM Pa3HO00-

pasum meckaperl.

IIpobJiieMbI cCTEMATUKY IIECKapeit

ITleckapu (pox Gobio n np.) — omaM
13 HanboJiee MHOTOYMCJIEHHBIX U YaCTO
BCTpEeYaeMbIX B PEKaX BUIOB PbIO, XO-
POLIIO M3BECTHBIX U JIETKO Y3HaBaEMbIX,
IPUHAJIEIKAT K CEMENCTBY KapIIOBBIX
(Cyprinidae). Ileckapmu pemxko IOCTM-
raroT B guuHy 20 cm. OHM Halle BeTpe-
YalTCsA B PEUYHBIX OMOTOIMAX C Iecya-
HBIM, IT€CYaHO-KaMEHMCTBIM ¥ Tajied-
HUKOBBIM TPYHTOM C XOPOIIIO BbIpa-
JKEeHHBIM TeudeHMeM. B TedeHune Bcein
SKMBHM TIeCcKapy JepsKaTcd 0OJIbIIMU
crasaMu. Ileckapy ABJIAIOTCA OJHUM U3
Ba’KHBIX 3BEHbEB TPO(PUUECKON IIeIn:
notpebJiAd OOHHbIE U IPUAOHHBIE OpP-
TaHM3MBbI, OHM CAMM CJIY3KaT 00BEKTOM
OUTaHUA KPYIIHBIX XUITHBIX PbI0. Kpo-
Me TOrO, OHM OYeHb YYBCTBUTEJIbHBI K
Ka4yecTBY BOAbI B BojoeMe. Ileckapp —
HEINPOMBICJIOBBII BUJ, HO SABJIAETCA
00'BbEKTOM JIFOOUTETBCKOTO JIOBA.

B XX Beke B cucremMaTure poga
Gobio mpeobisanasia TOUYKa B3peHNd,
VBJIOXKEeHHAA B KJACCUYECKUX TPyAax
JI.C. Bepra [1]. Cpegu 10 BumoB sTOro
poza OCcoDeHHO BBIIEJIAETCHA IIeCKaphb
oObIKHOBEeHHBIT Gobio gobio cBouM
LIVPOKMM apeaJioM, oT IIupeHeiicKoro
noayocTtpoBa 5o Jambaero BocToka, n
Ype3BbIYAHBIM IOJIMMOPPUI3MOM.
JI.C. Bepr BbIAEeNII BHYTPU STOTO BUIA
10 mopBUIOB, a KpoMe TOro, HaIUM U
MOpP(BI HA OCHOBE TAKMUX IIPU3HAKOB,
KaK HaJu4ye dYelryy Ha ropJe, IJIMHA
YCUKOB, [OJVHA pbLIa ¥ IIOJIOKEHUE
aHaJBHOrO OTBepcTuA [1, c. 641 — 642].
B konme XX Beka pas3JyiMuHble aBTOPbI
BoIzesanm no 20 noaeuaos [2, 3].

C nHavasia XXI Beka B cucTeMaTuKe
reckapell MIPOUCXONAT 3HAUUTEJIbHbIE
u3MeHeHUs. B pesyibrare pPeBU3MUIL
MHoOrne nonaBuabsl G. gobio mosyumsm



CTaTyC OTIeJIbHbIX BuUuoB [4 — 6], Ha-
apuMep, oburaromnmii B dacceitnax Obu
u Ennucea Gobio sibiricus [6, 7]. Kpome
TOTO, OBLIM OMMCAHBLI HOBBIE BUABI [4,
8 — 11], mampumep, Gobio kubanikus
[10]. B HacrodIiee Bpemsa CUUTAETCH,
uro apeas G.gobio (B cOBpeMeHHOM
IIOHMMaHIM 3TOro BI/IIIa) OrpaHNYEeH
BomoeMaMu EBpomnel B GacceiiHax AT-
JIaHTHYecKoro okeaHa, CeBepHoro,
Basruiickoro 1 Besioro mopeii [7].

B 2007 romy M. Korrema wu
1. ®peitxod BbICKazaMy MPeATIOIONe-
HIe O CaMOCTOATEJbHOM TaKCOHOMMYe-
CKOM cTaTyce Ileckapeii Kacrmiickoro
Gaccerra [5]. CrycTsa rog MoJIeKyJIAPHO-
TeHeTHYIecKye yccyenoBannsa [11] moka-
3aJ, 4TO TIeckapu Oaccerina Bosrnu
IIPEeCTABJIAIT OTHAEJBbHBIN B — IIec-
Kapb BOJLKCKMII Gobio volgensis. HUrto
KacaeTcd IlecKkapelt dacceiina YpaJga, oo
CUX II0Op HUKTO HE IIPOBOIVJI MX CIIeIV-
aJIbHOTO M3ydeHusdA. VI moka cucremaTy-
JecKoe ITOJIOYKEHVe DTUX IIecKapeii oc-
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TaeTcs HEACHBIM, COIJIACHO IIPUMHATHIM
HOpMaM, MX cJeayeT o0003HA4aTb Kak
Gobio sp. (COKp. OT JaT. species — «BUI»),
TO ecTb HeKuit Buz poxaa Gobio.

Takum 00pas3oM, CTAHOBUTCH aK-
TyaJIbHBIM KOMILJIEKCHOE M3ydeHVe
neckapei bacceitHa YpaJja ¢ BO3MOMK-
HOCTBIO YCTaHOBJIEHNSA X TAKCOHOMM-
yeckoro craryca. IlepBbIM I1arom B
5TOM HAIIpaBJIEHMM CTaJia Hallla MC-
cyaenoBaTesibckaa pabora «Mopdoso-
IMYecKasd XapaKTepUCTUKa IIecKap#
Gobio sp. us perku Bodabioit FOmma-
TBIPb, OacceliH YpaJia», BEIIIOJHEHHAA
II0J] PYKOBOJCTBOM 3aBENYIOIEN CeK-
TOopoM uxTHMoJOTMKM HaydHo-mccie-
JI0BATEJIbCKOTO 300JIOTMYECKOT0 MY-
zesas MI'Y wumenu M.B. JlomoHOCOBA,
JIOKTOpa Omosiormuyecknx Hayk Exare-
puuel JenncoBusl BacumabeBoit. Mol
[IOCTAaBMJIM TIepeJs coboii I[eJib BbI-
ABUTb MOPQOJIOTNYEeCKNie 0CODEeHHO-
cTu neckapsa us pexu Boasmon FOma-
TBHIPDb DacceitHa ¥YpaJia.

I'me 1 kKak cobupa MaTepurax

Bosrpmont IOmateipp — pera B
IOsxuoM Ilpenmypasbe, IpoTeKaeT IIO
Teppuropun Pecnybsmkm Bamkopro-
cra" u Openbyprckoit obsacTu, OTHO-
curcsa K bacceiiny pexkn YpaJs. Ona Oe-
peTr HavaJo Ha CKJIOHAX BO3BBIIIEHHO-
ctu Obmumit CeIpT, B 2 KM K ceBepy OT
cesia Masaunslii, BiagaeT B pery Caj-
MBIII B 55 KM OT ycTbd. [JymHa peknu
92 kM, mom@ans Oacceitma 3400 KM
Bce mnpuroxkm Bosbioro IOmatwipa
OTHOCATCS K MaJIbIM PeKaM U PYIbAM.
Pycno pexku wmsBmimcroe, B mojiMe
BCTPEYaAIOTCA CTapuibl ¥ HeboJbIle
norimenuble ozepa. lllupuua pycsia B
HIDKHeM TedeHnu 15 — 30 M, cKOpocTb
Teuenua 1o 0,3 m/c. B pgonmue pekn
TaK’Ke PacIoJIOXKeHbl KapCTOBBIE II0JIA
C IPOBAJIBHBIMM 03€PaMM ¥ BODOHKAMIL.
IIurtanne peku NIPEUMYIECTBEHHO
cHeroBoe. BonHbI peskuM peKry xapak-
TepusyeTcs BECEHHMM II0JIOBOIbEM U
HM3KOJ JIETHEJ MEeYKEeHBIO.

VIxTnodpayHna pexmu BKJIHOYAET cJe-
Iyrolye Buabl poi0: miyka Esox lucius,
oKyHb Perca fluviatilis, rosaBjb
Squalius cephalus, vamum Lota lota,
cepeOpansblit kapack Carassius gibelio,
KpacHonepka Scardinius erythro-
phthalmus, o6bIKHOBEHHBII epi Gym-
nocephalus cernuus, neckaps Gobio sp,
norBa Rutilus rutilus.

OtJ0oB meckapeil AJA MCCIIEN0Ba-
HuA npoBoauau B aBrycte 2018r. B
HIPKHEM TedeHUM peky y cesa Hoso-
KaJsTaeBo KyoprasmHCKOro parioHa
Pecnybsukn Bamkoprocran. B xaue-
CTBE OpPYZIAMI JIOBa JCIIOJIb30BAJACh
cetb KuHaseBa ¢ miomanbo pacKkpbl-
tua 0,75 m° u3 6e3ysJ0BOIl meau c
Adeeil 5 MM. Beero 661510 0TJIOBJIEHO 36
9K3EMILIIAPOB Ieckapeil. Takoe KoJm-
4ecTBO 00ECHeumso penpe3eHTaTUB-
HOCTb BBIOOPKM [JiA MOPOJIOTHYe-
CKMX UCCJIEZAOBAHUIL U CTATUCTUIECKO-
T'O ONMCAHUS.



ITorennmas. Xumuns. Brosornsa. Meauumsaa Ne 3 (77) 2020

CocrapisieM MOPTPET MecKapsa

TpaauiMoHHO, MOP(OJIOTUIecKas
XapaKTepUCTHKA COCTOUT M3 TPeX dac-
Teit. [lepBas yacTb — omnycaHye BHEIII-
HEro BUJA, KyJa BXOJAT OKpacka u
dopMa paszIMUHBIX YacTell TeJja, Xa-
pakTep YENIYIHOrO IIOKPOBa U APyrue
KadeCTBEHHble IIPM3HAKM, TO €CTb TO,
YTO HEe IOANAEeTCA KOJINYECTBEHHOMY
omycauuio. Bropas 4actb — MepuCTH-
YecKye IIPU3HaKM, TO, UYTO OIpeess-
€TCs MIPOCTBIM II0JICUETOM: KOJINIECTBO
dJelryn B OOKOBOJ JIMHMM, B BEPTU-
KaJIbHBIX PAZAX, KOJNYECTBO YEPHBIX
[IATEH BJOJIb DOKOBOI JIMHUM [TeCKaps,
a TakK’Ke KOJIMYECTBO YKEeCTKUX ¥ MAT-
KIX BETBUCTBIX JIy4deil B ILJIaBHUKAX,
KOTOpbIe IIPMHATO 3allJIChIBATbL B BUIE
dopmyser [12, c.43 —44]. Popmyna
ILUIABHUKA BBIMJIAAUT CJIEAYIOIMM 00-
pas3oM, B Ha4aJle — IIPOIMCHA A JIATVH-
ckada OykBa o0OO3HaYaloNad IIJABHUK
(D — counHHO, A — aHaJbHBI, P —
rpyzHoit, V — 6promnoii, C — XBOCTO-
BOI1), maJjiee PUMCKUMM Iudppamu 060-
3HAYEHO KOJIMYECTBO JKECTKUX Jydeit,

SL

a 3aTeM apabckymu Impamm — KO-
JINMYeCTBO MATKUX BETBIUICTBIX nyqeﬁ.
TpeTbsa, camMad TPyZOeMKad HacTb
— IJIACTMYECKMe IIPMU3HAKMU, OIVICAHNE
[IPOIIOPIIMII Tejla Ha OCHOBE M3Mepe-
HYIA. JIJIA 5TOTO € IIOMOIIBIO DJIEKTPOH-
HOTO IITAHTE€HIMPKYJA C TOYHOCTBIO
0,1 MM mnpoBOIMJINM WM3MEpPEHUA pas-
JIMYHBIX YaCTel TeJjia I10 OOLIenpuHA-
ToM cxeMme (puc. 1). PegyabraTsl name-
peHuit 3aHOCMyIM B 0as3y HaHHBIX Ha
A3BIKe IIporpaMMupoBaHusa R, ¢ momo-
IIIBI0 KOTOPOTO BBIYMCJIIANN ILJIACTUYe-
CKJ€e VHJEKChl — OTHOILIEHNU: pasMep-
HBIX XapaKTEePUCTUK, BbIPAYKEHHBbIE B
IIPOILIEHTaX. BBIMOJIHMB 10 KaKIOMY
MHJIEKCY CTaTUCTUYECKYIO 00paboTKy
[13, c. 14, 20], koTopasa BKJIOYAET Ha-
XOKJEHMEe MMHMMAJBHOTO ¥ MaKCU-
MaJIBHOT'O 3HaAYEeHIA, BBIYJICJICHIIE
CpelHero apuMeTuYecKoro U ero
ommbKM, KBaJPaTUYHOTO OTKJIOHEHMA
U Ko3(ppuimeHTa Bapualuy, MbI II0-
JIyYMJIM OIJICaHMe IIPOIOPIMII TeJja
CPeHECTATUCTUIECKOTO IIeCKaPS.

Puc. 1. Cxema npomepos necxkapet [14, c uamenenuamu]. Ycaosunie 06003HaUeHUA
pacuwuPpPosarsbL Hudice No mexcmy

Puc. 2. Brewnut sud necxapsa usd p. boavwoil FOwamsips (a), sud zopaa chusy (6)



Buerawmii Bug, Tesio meckapsa Bajb-
KOBATOEe, XBOCTOBOJ cTebesb yAJIMHEeH-
Hblli (puc. 2a). HuskuAA yacts 6proxa, oT
TOJIOBBI JI0 aHAJIBHOTO OTBEPCTHH, YILIO-
meHHasA. ['opJio v Tpyab BIepeny JIMHNIY,
COeVHSAIONIE} 3aJHMe KOHIBI OCHOBa-
HMII TPYZHBIX IIJIABHUMKOB 0e3 dwelrym
(puc. 26). Por mHusxuwmit. Ilpodmis peLia
BIIEpEeM HO3Apell KPYTO OIIyCKaeTcsd
BHU3. HinkHAA ryba mpepBaHa mocpenn-
He. YCMKM OTHOCUTEJIbHO KOPOTKIE,
PenKo JOXONAT IO CepeMHbI I1a3, y He-
KOTOPBIX SK3EMILIAPOB He IOXOLAT M0
repegHero Kpas rias. TeJso Boile 60Ko-
BOJI JIMHNUY CBeTJIO-Oyporo 1BeTa, 6proxo
OeJtoe. Boosib 6G0KOBOVI JIMHMM ITPOXOIUT
OIVH PAL OKPYIVIbIX, M3PEIKa COoemyi-
HAIINUXCA APYT C APYTOM, YEPHBIX IIA-
TeH. ¥ OTHeJbHbIX ocobelil maATHa cJjabo
BBIpasKeHbl. Ha CIMHHOM M XBOCTOBOM
IJIaBHMKAX YEpHble IECTPUHKN. ['pyn-
HblE IJIABHMKM VIMEIOT cJ1abblil opaHiKe-
BBIIi OTTEHOK.

Mepucrugeckne npnsHakm. Kosm-
YeCTBO JIydeil B IIJIaBHUKAX (POPMYJIBbI
mnaBHEMKOB): D IT—-III 7, AII6 -7,V I
7 —8,P115— 16. KonmuuecTBo delnryii B
O6oxoBoit smaVM 41 — 43. Mesxay ocHoO-
BaHIMEM CIMHHOTIO IIJIaBHUKA U OOKOBOIL
JuHueln 6% pamoB yenrymu, Mmeskny 6o-
KOBOJI JIMHMEN 1 OCHOBaHMEM OpIoI-
HBIX ILIaBHUMKOB — 3. KosamdecTBo
YepHBIX IATEH BAOJb OOKOBO JIMHUMK
ot 8 mo 13, game 10.

IInactuyeckne npuzHaku. CraH-
JapTHadA JUMHa Teja neckapda (SL Ha
puc. 1) B cpepuem 80 mm. Bricora Tesa
(H) cocraBusier 18,4 % cranmapTHON
JJIVMHBI, YTO HEMHOTIO 6OJH:>Hle AJIVTHBI
xBocToBoro crebiia (Ipc). Beicora Tesa
(H) mpeBOCXOAUT BBICOTY XBOCTOBOTO
crebas (Ipc) B 1,8 — 3,0 pas, B cpenuem
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B 2,35. XBocToBOi1 crebesb (Ipc) co-
craBasger 17,5% craHZapTHON IJIMHbI
Teja (SL). OH HEMHOTO CoKaT ¢ DOKOB —
TOJIIIMHA TeJjla y IIOCJIeZHEero Jiyda
aHAJIbHOTO IIJIAaBHUKA (W) COCTaBJIAET
90,2 % HauMeHbIIell BBLICOTbI XBOCTO-
Boro ctebss (h).

AHTegnopcaJsibHOe paccTogHue (aD)
Oosbirie moctropcasibHOro (pD). OcHo-
BaHMe COMHHOTO miaBHuka (ID) B 1,2 —
2,0 pasa mensbIire ero BeicoThl (hD), B
cpenueM B 1,54 pa3a. AHAJIbHBINA I1JIaB-
HUK 0OoJiee BBITAHYT, €ro OCHOBaHUE
(lIA) B 1,4 — 2,9 paza MeHblIIEe BBICOTHI
(hA), B cpemuem B 1,97 pasa. Kpas
CIIMHHOTO ¥ aHAJIbHOTO ILJIABHUKA He-
3HAYUTEJIbHO BbleMuaTble. IlapHble
IJIAaBHUKM OTHOCUTEJIbHO KOPOTKIUE.
T'pynHBIE IIAaBHMKM HE NOCTUTAIOT OC-
HOBaHMUsA OpPIOIIHBIX IIJIABHUKOB, WUX
nansHa (IP) cocrasisger 68,0 % mekTo-
BEHTPAJIbHOTO paccToaHna (PV).
Bpromnbie MIaBHUKM HE OOXOLAT IO
OCHOBaHUA aHAJIbHOTO ILJIABHUKA, WUX
nanHa (IV) cocraBaser 70,0 % Ben-
TPOaHAJIBEHOTO paccroaHua (VA).
AHaJIbHOE OTBEPCTME PACIOJOMKEHO
OJsmske K OCHOBAHMIO aHAJILHOTO TIJIaB-
HMKA, YeM K OCHOBAHMIO OpPIOITHBIX
mraBHUKOB (v-An > 50 % V A). Bpromi-
Hble IJIABHUKM JOCTUTAIOT aHAJbHOTO
orBepctusd (IV > v-An).

Tosoea (c) cocrasaser 27,5 % ot
nauubl Teya (SL). T'sas GoJbirioii, ero
TOPM30HTAJBHBIN nyaMeTp (0) cocTaB-
aser 25,4% oT OJAMHBI TOJIOBBI (C) M
npessiaer 71,6 % mmpuns gba (io), a
B cpenHeM cocraBiasger 93,4 % mocien-
Hell. lnuHa pouia (ao) 6osblire 3aryas-
HUYHOT'O paccTosHUA (po). JamHa ycu-
koB (Ib) cocrasaser ot 12,7 % mo 29,8 %
JUIVHBI TOJIOBHI (c), B cpenuem 19,7 %.

Vinem ocobennocTu neckapeit boasimoro FOmareips

Yro0b! BBIACHUTH, YeM OTJIMYAIOTCHA
neckapu peku Bogpinoit FOmaTeipe oT
JPYyIMX HeOOXOIVIMO CPaBHUTb IIOJIY-
YeHHbIe HaMy MOPOJIOTIYeCcKye XapaK-
TEPUCTYKY C aHAJIOTMYIHBIMI 3 JIATEPa-

TYpPHBIX UCTOUYHMKOB. CpaBHEHME CpeJ-
HUX 3HA4YeHMI IIPOBOIUTCS C IIOMOILIBIO
t-xpurepusa Creiozmenta [13, c. 20 —22].
OTO IO3BOJIAET C OIPeIEJIEHHON BEPOAT-
HocThiO (He MmeHee 95 %) yTBep:KIaTh,
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YTO Pas3inyusa CPeIHNX 3HAYUEHUII TI0JTy-
4YeHbl He CJy4daiHeIM obpasom. Ecsm
JIOCTOBEPHOCTb Pas3JIMynii IIOATBEePIKIe-
Ha, TO BBIUMCJIAETCA KOI(PUIIVIEHT pas3-
garanii CD Mariipa [15, ¢. 217 — 218], ko-
TOPBII TaKKe Ha3bIBAIOT TAKCOHOMIYe-
CKVM KO2(PPUIMEHTOM. SHAUYEHUS DTOT0
Koa(ppMIIeHTa TTOKA3BIBAIOT, HACKOJIb-
KO 3HAYMMBI Pa3JIMUMA C TOYKY 3PEHUA
JIVIaTHOCTVKY BUJIOB (TIOBUIOB).

Mpr cpaBHMIM OTHOCUTEJIBHYIO
IJIVMHY TapHBIX IIJIABHUKOB IIecKapeii
peku Bousbinoit FOmaTerps u meckapeii
n3 pex Moxkia, Barka n Mocksa, 6ac-
ceitna Boaru [10]. IToyTu o Bcem npu-
3HAKAM JIOCTOBEPHOCTH  PaB3JIM4uii
IIpEeBBIIIAET HEOOXOAMMBIN YPOBEHb,
ONHAKO BeJMYVHA Pas3an4duii He Ipe-
BBIIAET  (POPMAJBbHO  IIOABULOBOIL
yposess (CD < 1,28).

CpaBHeHne meckapeil peku Boib-
moit FOmaTeIpe 1 pexku Cypst [16] mpo-
BOJAMJIOCH 1O 18 IjacTUYecKUMM IpuU-
3HaKaM, 110 11 13 HUX BBIABJIEHBI JOC-
TOBepHble pazyuuuda. Ilo aBym mnpu-
snakawm, lpc/SL n pD/SL, Benuunna
passuunii  mpeBbIIIaeT  (POPMAJIbHO
OJBUZIOBOM ypoBeHb (CD > 1,28):
3HAYEeHUA KOB(PPUIMEHTa Pas3ININii,
coorBeTcTBeHHo 1,93 m 1,95. Otmerum
TaKyKe, YTO II0 BeJUYMHE IIOCTAOP-
CaJILHOTO PACCTOAHUSA paclpeneseHns
IBYX BbIOOPOK He IIepPEeKpPBbIBAIOTCA
(ma1sa po16 u3 pexu Bosbimoit FOmaTeips
pD/SL 34,0 —43,1%, a naa peib us
Cypsr 44,0 — 50,7 %). Takum ob6paszom,
neckapu n3 pexku Boabion IOmaTerps
OTJIMYAIOTCA OT IecKkapeil n3 pexku Cy-
pbl MeHBbIIelV OTHOCUTEJBbHOM JJIVHON!
XBOCTOBOrO crebJs (B cpemuem 17,5 %
u 26,3 Y% JJuHbI TeJjia, COOTBETCTBEHHO)
VI MEeHBIIIe) OTHOCUTEJIbHOM BeJIMYMHOMN
IIOCTAOPCAJILHOTO PACCTOAHUA (B Cpes-
uem 38,9 % u 46,6 %, COOTBETCTBEHHO).
ITosToMy  IOIATBIPCKMX  IIeCcKapeit
MO’KHO Ha3BaTb KOPOTKOXBOCTBIMM IIO
cpaBHEHUIO ¢ Iteckapamy peku Cypsl.

Baccerinpl Boarm n Ypaja npu-
HaJJIeskaT K OJHOMY SDKOPErUOHY, Xa-

PaKTepusyloTca o0Iell IaJieouCTOPM-
el ¥ TIPEesKHUMI B3aVIMOCBA3AMU MEXK-
Iy HUMMU, & TaKyKe OOIIIHOCTBIO MXTUO-
daynbr [17]. ITosromy JorM4HO OBLIO
IIPEeANoJIOKNUTD, 9TOo neckapu Gobio sp.
u3 bacceitna YpaJsaa u G. volgensis us
bacceifHa Boiaru mmeror cxoskue MOp-
dpostornuecKme XxapakKTePUCTUKY, U BTO
IOATBEPANIIM HAIIM  JICCJIELOBAHMA.
OnHAKO IIOJTyUeHHble HaMM JIOCTOBEp-
Hble Pa3JINYNsA 110 ABYM I1JIaCTUYIEeCKUM
IIPM3HAKAM CBUJETEJIbCTBYIOT B IIOJIb-
3y TaKCOHOMUYECKOIl CaMOCTOATEJIb-
HOCTU ITecKapeii bacceriHa YpaJa.

Ha ocHoBe mosry4eHHBIX pe3yJibTa-
TOB [IeJIaTh KaKue-ynbo TaKCOHOMUYe-
CKIe BBIBOZBI IIpesksieBpeMeHHo. [Tpen-
cTaBJieHHasa pabora crajsa JIMITb HAYa-
JIOM KOMILJIEKCHOIO MOP(OJIOrMIecKoM
JCCJIeIOBaHNM, 3aTParuBaloIllero BbI-
OOpKM TTecKapent U3 pas3JnYHbIX IPUTO-
KOB YpaJja, MMEeIIX Pas3JiMiHble KO-
JIOTMYECKVe XapaKTepUCTUKN. JleTom
2019 roma MbI HadaJM co3maHue 00-
IIMPHOI 6a3bl TaHHBIX O Ieckapax. Ha
CEerONHAIIHNI TeHb OHa BKJIIOYAET CBe-
JIeHVISA TI0 MOPPOJIOTUM TTIeCKapeli 3 Per
Munnak, Bosbmron Kwusma, Ypan (B
paiione cena Kwusmiabckoe, Yenabun-
ckoil obmactu), Caxmapa, BoJbioii
IOmateipr m Bousbmioit Vk Gaccelina
Ypaaa, a Takske u3 pek Beyaa un [lema
baccertna Boarm m Yii Oacceitma O6m.
ITocie mopcposormueckux uccyenoBa-
HII Bce 00pasIipl pas3MeIaTesa B KOJI-
Jeruuu 3ooJorndeckoro mysesa MIY. B
9TOM TOAY HaMeYeHO IIPOJOJIKUTD
dopMmpoBanre 0as3bl JaHHBIX KaK 3a
CYeT HOBBIX 00paslioB, TaK U 3a CUET
06paboTKM MMeNMXCcA 00pasIloB Imec-
Kapeil B 300JI0TMHUEeCKUX My3eax. Taxkad
f6a3a JAaHHBIX II03BOJIMT JCIIOJB30BATh
1A cpaBHeHMA Oojiee MOIIIHbIE CTATU-
CTUYECKME METOAbl, HAIPUMEp, INUC-
KPVMMMUHAHTHBI MJIM KJIACTEPHBIM aHa-
Jm3. I[TapajebHO U3 KasK A0 BEIOOPKN
meckapeit otOMpaeTcsa MaTepuas AJA
MOJIEKYJIAPHO-TeHETUYECKIUX JICCIIe0-
BaHUI, KOTOPbIE IIO3BOJIAT OKOHYATEb-



HO PEeIUNUTb BOIIPOC O BUIOBOM IIPUHAL-
JIESKHOCTM ITecKapeii baccerina YpaJa.
ABTOp OJslaromapuUT HAYYHOTO PYy-
koBoguTessd, Exratepuny JleHucos-
HyBacuibeBy, 3a mnomgpoOHBIE KOH-
CcyJbTallM, 4YyTKOEe PYKOBOLCTBO I
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Tensa Ouosormnu Joamuiny IeHHanb-
eBuy CepreeBy 3a IOMOIIb B IPAKTU-
YEeCKOM OCyIecTBJeHun paboTel, a
takske Jleonnga EsrenbeBmua Map-
THIHOBA 3a OPTaHU3ALNI0 DKCIIEAIINI
¥ TIOMOIIb B CTaTUCTUUECKON obpa-

BIOXHOBJIAIONIYIO MOANEPIKKY, yUU- 0OTKe JaHHBIX.
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Ocunenko Eprennsa Biagummnposna
Yuawasaca 11 xaacca MY JJO « Manras akademus»

RKpunkasa Ekarepuna Bopucosna
K.X.H., C.H.Cc., nedazoz MY IO «Manas axademus»

2. Kpacnodapa

Xouenib, noragaw?

IIpengyramats 60Jie3Hb 3aJ0JITO IO €€ MOABJIEHNA... SBYYUT, KaK obe-
maane ragajkn. OQHaKO Terepb 9TO BIIOJIHE MO CIUJIY HaYKe.

Caxapusiit guadet (CII) HaxoguTCca
Ha CeIbMOM MeCTe B CIMCKe IIPUYMH
cmeptHOCTM B Mupe. OOiee umcio
OOJIbHBIX B HACTOSAIIEE BPEMs COCTaB-
asger 230 MMUJUIMOHOB 4YeJIOBEK, a K
2025 rony OHO MOKeT NOCTUTHYTb 380
MMJIIMOHOB. OTo yyMa XXI Beka — Tak
HasBaJsu auaber sxcrepter BO3 (Bee-
MMPHOJ OpraHmM3anuy 37 paBoOXpaHe-
H1A). MHOrme rofgbl Bpaduu U ydeHbIe
BCell IIJIaHETHI UITYT CII0cOObI 60PHOEI €
3TUM 3a00JI€BaHMEM.

VI MBI HOOOKJIOUMINCHE K BSTOMY
nponeccy. Kaxkoit o0pas BO3HUKaET
repejs BaMM, €CJIM IIOIIPOCUTDH IIpeJi-
CTaBUThb YeJIOBEKa, 00JbHOro auabe-
Tom? BeposarHee Bcero, sTo Oyzer

4eJIOBEK C HapylleHueM Beca, IIOCTO-
AHHO CcJIa0BIN M pa3gpaskUTeJbHbIA, U
BEYHO CO IIIpuieM MHCyJanHa. IIpo-
ABJIeHME 0OJIe3HM Ha MOCJIENHUX CTa-
INAX BbI3bIBaeT YyiKac. BepoaTHo,
KasKIbIJ 13 Bac 3HaeT U 00 0CJIOMKHe-
HUAX, BbI3BAHHBIX HapylleHMEM yT-
JseBogHOro obMeHa. Cpeny HUX IIOTe-
pA 3peHNs, HapyllleHue cayxa, 3abo-
JeBaHUA cepAlla, MHCYJbT, aMIIyTa-
uua  KoHewHocTel... KosamdgecTso
OOJIBHBIX PACTET JasKe cpeay neTeil u
MOAPOCTKOB. A B MUPe IOABJISIOTCH
colMaJibHble IIPOrpaMMbl (puc.l) u
LeJble IIPOEKThI, KOTOpPble IeMOHCT-
PUPYIOT IIOKMPYIOLIME IO0CJIeNCTBUA
60pbbBI ¢ C/I.



Mepumyaa
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Puc. 1. Coyuaavras pexaama «Sweet Kills»

ToaBHBIT crocob m3beskaThb KaTa-
CTPO(PBI — BO3MOXKHOCTL IIPOTHO3UPO-
BaHNA MTOCJIeACTBIIL. Tak Kak ke mpej-
CKa3aThb BO3HUKHOBEHME ¥ Pa3BUTHE
nuabera? Jlerxo!

Hy:xHbI Bam BoJIoChL

OTO He IIyTKa, CIAThb BOJIOCHI Ha
aHaJIM3 — HOBBINM, YHMKAJBHBIA CII0CO0
BBIABJIEHUA IIPEPACIOJIOKEHHOCT K
nrabeTy eré 10 ero moABJIEHNSA.

Y4eHBIMM yCTAaHOBJIEHA CBA3b Me-
SKIY YPOBHEM Pa3JIMYHBIX MMUKPOIJIe-
MEHTOB B OpraHU3Me U CKJOHHOCTBIO
yeJioBeKa K pAxy 3abosieBanmit. Tax,
HEJOCTATOK XpoMa OYyKBaJIbHO «3a-

CTaBJsAET» BaC CTATh CJAIKOEIKKOIL
Bce pmeso B ToM, 4TO XpoMm obOpasyer
KOMILJIEKC C MHCYJMHOM. Jlaxke ecym
Ballla TMOJPKEJyI0YHAA JKejie3a IOoKa
paboraer HOpMaJBHO, & XpPOMa B Opra-
HI3Me Y3Ke 10 KaKMM-TO IPUYMHAM He
XBaTaeT, IJII0K03a IIPOCTO HE CMOKET
[IOCTYyNaTh B KJETKM Teja. B pesyJib-
TaTe — MOBBIIIIEH)E YPOBHS TJIIOKO3bI B
KpoBu u pauaber. VIMEHHO IT03TOMY
aHAJIM3 Ha COJepIKaHue XpoMma Tak
BaskeH. Eciom ero KoHIeHTparus OJm-
3UTCSA K HUIKHE TpaHulle HOPMbI
(0,05 - 0,5 MKT/T) — 9TO TIIOBOA HOJIA
OecrioKkoiCcTBa.

IIpoBoaum anaans

Ilonck xpoma B KpOBU dYeJOBEKa
IIPOUBBOAUTCA CJOYKHBIM U OU€Hb TOU-
HBIM METOJIOM aTOMHO abcopbimm. Ho
Be3Jie JIM OH XOPOII Ha caMoM jeje?
Mpr momerTasmce  MOAEPHU3UPOBATH
METOJMKY, CeJIaB ee B pasbl JellleBJe,
a BHauyuT, pocrynHee. IIpobbr Mbl
mpejuiaraeM oTOMpaTh 0Oe3boJsie3HEH-
HBIM CIIOCOOOM — HENHBa3UBHBLIM (Oe3
[IPOHUKHOBEHNUA B TEJIO YEJIOBEKA).

Ilouemy BoJockl? BoJjockl — He
TOJIBKO JOCTOSHME KPAaCUBOI JIEBYIIIKA

miy OpyTaJIbHOTO MapHHA, BTO M CaMoe
HaJlesKHOe XPaHWIINMIIe MH(POPMAIN 0
coCTOAHMM Ballero 3x0poBba. Cozmep-
sKaHJe XVIMJMYECKNUX BEIIEeCTB B KPOBMU
MEHAETCA B 3aBUCUMOCTY OT TOTO, YTO
BBI C'EJIM 32 JEeHb 10 DKCIIePMMEHTa, a
B BOJIOCAX, Ha CYAaCTbe, TaKOI Pe3KOoil
3aBJCHMOCTH HET.

Bam mnpezcraBiseTca BO3MOXK-
HOCTB 3arJIsIHyTh B BUPTYAJIbHYIO Jia-
bopatopuio. Bece, uro Tpebyerca co
CTOPOHBI IaIMeHTa — cpe3aTb Hapy
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rpaMMOB BOJIOC C 3aTBLIOYHO} 4YacTu
rOJIOBBI M IMPEAOCTAaBUTH UX HA aHa-
au3. B mabopaTopun BOJIOCHI IPOMBI-
BalOTCA MOIOUIVM CPEACTBOM, OIIO-
JIACKMBAIOTCA OMAMCTUIINPOBAHHO
BOJZOJ 1 BBICyLIMBalOTcA. [JaBHaA
npobJjemMa, ¢ KOTOPOI MBI CTOJKHY-
JMch — BBIOOP MeTona IepeBoja BO-
Joc B cocTosgHMe PpactBopa. A
OOJNBINMHCTBA TBEPHABIX O00BEKTOB
JICIIOJIB3YIOT Pa3JIOoyKeHNe CUJIbHBIMMU
HEOPraHNYeCKUMHU OKMCJIMTEJI M.
OpHako, ecaM INIOMECTUThH HOpody B
KOHILIEHTPMPOBAHHYIO a30THYIO KI-
CJIOTY, BEPOATHOCTH BBI3BATbH HEJNO-
BOJIBCTBO INIPUCYTCTBYIOIINX B Jabo-
patopuu, Hagelarbea napamu NO, u
c)kedb C€ToJ, Bo3pacraeT. Ecam, Ko-
He4yHO, paboraTb ©0e3 BBITAXKHOIO
mkada, Kak caMoHajesdHHbIe Gajbe-
col. Hac Takasa mepcrnekTmuBa He IIpU-
BJIeKJIa. MbI BbIOpaan Opyroii crocod
— TepMmuyeckoe o3ojeHue npu 450 —
500 °C B mydesbHoit meun. Ho aror

Mepumyaa

IIPOIleCC He II03BOJIMJI IIeEPEeBECTH BO-
JIOCBI B COCTOsfHMe IIopomka. IIpu-
IIIJIOCh  JMCIIOJIb30BaThb KOMOMHMPO-
BaHHBI METOJ, BKJIIOYAIOIINI JOTI0JI-
HUTEJbHO BO3JEJCTBME CMEeCH OKNC-
JyTesel, HeoOOXOAVMMBIX JIJIA IIOJIHOTO
pactBopenns Ouompobbr (00beMHOE
cooTtHowmeHnne Koui. HNO, : 30 % H,0,
= 3:1). Becp mpoiiecc IOJIHOIO 030-
JIEHUA U [IePEeBOJia OCTATKA B PACTBO-
pumyio popmy 3aHAN 24 gaca.

T'siaBHY!I0 paboTy II0 OIpesesIeHNI0
KOHIIEHTPaLMJ XPOMa B BOJIOCAX HeJIo-
BeKa cresias 0oJjiee JIeIIeBbIN, HeMXeJn
aTOMHO-a0COpPOIIOHHBIN CIIEKTPOMETD,
HO He MeHee TOYHBIN (POTOBJIEKTPOKO-
JopuMeTrp. PesysbraThl oOIpaBIaJsn
cebsa. Bce nosryueHHBIE TaHHBIE IEMCT-
BUTEJIbHO OKa3aJyCh B IIpefesax HOp-
mel IIJJK (mpenesibHO JOIIYCTMMBIX
KOHIIEHTPAIMiI) ¥ Jaske OTpas3uin
[IpeJIoJjaraeMyo 3aBUCUMOCTb OT Te-
HETMYECKOll  IIPeJpacIosoKeHHOCTA
nanmenta & CJI.

4,54
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Puc. 2. Koppeaayus codepircanus Xpoma 8 8040Cax ¢ NpedPacnosoieHHocmsro uc-
NvBIMYeMbLL K 3a00.48aAHUTO

Byxssbr «II», «3», «B» Ha puc. 2 060-
3HAYAIOT «IIPEAPACIIONIOKEH», «3I0POB»
u «boser». Ham ygmasocs obcienoBaThb
12 yenoBerk. Cpegu HMX IOHOIIM, He-
BYIIKN U B3pOCJble MysK4unHbl. Ha aHa-
JIN3 OTOMpaJ HeOoKpallleHHbIe BOJIOCHI,

JccyleloBaHye MpPOBOAMIM Ha POTO-
BJIEKTPOKOJIOPUIMETPE MOJIEJN, PACIIPO-
CTPAHEHHO BO BCEX MEAMIIMHCKUX Y-
pesxknennax (mampumep, KPK-3-01).
MseI COBMeCTMIII TOCTOBCKYIO METO-
JIVIKY OIIpeJieJIeH) s XpoMa B BoJie (pOTO-




KOJIOPVIMETPUYECKMM CII0COOOM C aTOM-
HO-a0COPOIMOHHBIM METOAOM M3YYIEeHM
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MIKPO3JIEMEHTa B BOJIOCAaX YeJIOBEKa I
YTOYHNJIN crocob 030JIEHNST BOJIOC.

CkoJabko crout aHaamns?

IIo pacueram mjs omHOrO aHaJM3a
Tpebyercs:

1) koHIleHTpMpPOBaHHAA  a30THas
KucjoTa: crouMocTb 204 py6. 3a smTp,
rosrgecTso 0,015 j1, mToro 3 pyod.

2) mepeKuch BOLOPOJA: CTOMMOCTD
264 py6. 3a 1 kr, kosmuectso 0,005 Kr,
uroro 1,5 pybd.

3) 1,5-Indennnkapbasny:  crou-
mocTb 410 py6. 3a 10T, KoJMIecTBO
0,001 r, noro 0,4 py6.

4) noTpebisieHNE  BJIEKTPOIHEPIUN
MydespHO Ieubio: 3 KBT/u-6u =
18 kBt, crommocts 4,8 pyb. 3a kBT,
uToro 86,4 pyo.

5) 3aTpadyeHHasdA  MOIIHOCTb Cy-
umbHOro Imnkacpa: S500Br 4y =
2 kBT, ctonmocTs 4,8 py0. 3a kBT, nto-
ro 9,6 pyo.

6) 3apriaTa JslabopaHTa 3a JBa 4a-
ca pabotsr Hax poboii: 200 pyo.

Takum ob6pa3oMm, cebecToMMOCTb
aHaJM3a COCTaBJIAET IIPUIMEPHO
300 pybustert 3a omuo ompenesenue. s
CpaBHEHMA: aHAJM3 Ha COJAep:KaHMe
XpoMa B BOJIOCAX aTOMHOII abcopOIyelt B
«EBpornerickux jgabopaTopnax» o cTpa-
He cocTaBJiAeT B cpenueM 1300 pybatert.

HoBaa merommka MosKeT cresaThb
aHa M3 0OoJiee HNOCTYIHBIM IJid OrOx-
SKeTHBIX JabopaTopuii.

Bor Tak nmpocro? Jla, okasbiBaeTcH,
4TO pa3pabdoTaTh HOBBII METOJ AMArHO-
CcTUpOBaHMA 3a00JIeBaHMA He BCerga
CJIO?KHO. A 1103a00TUTBCA O CBOEM 3I0-
poBbe 1 Toro Jerde. Mbl HazeeMcs, 4TO
mmocjae CepTU]UKAIM METOOVKU ee
MOKHO OyZeT pPeKOMEHIOBaTb BO BCE
palioHHbIe TONMVKJIVHUKM. VI, ecsm BbI
draHAT CIIAZOCTEN, IOCITYIIaiTe rPaMOT-
HBIX Bpadell U He II0JIEHUTECH JOHECTU
CBOM BOJIOCHI Ha aHAJM3 B JIA00PATOPUIO.
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Cepebpo
Vau mouL uau 2, yaic maxas uepa,
Hau ceem uau 38yx, uau 38Yx uau S0,
HodHnumume um gexu, nycms udam oxu,
Kax 6vleaem, ko020a cAUWKOM MHO20 8 KPOBU
Cepetpal!l...
I'pynna Muxrux, necns «Cepedbpal»

Cepebpo — 6J1arOpOHEBIN METAJLN, M3BECTHBIN YeJI0BEYECTBY C IPEBHNIX BPEMEH, IIOCKOJIbKY
BCTPeYaeTca B IPUPOZE B caMOPOLHOM Buze. JIpeBHIE NIPUINCHIBAIN cepedpy MUCTUYECKME
CBOJICTBA, CUMTAJIM €r0 DOXKECTBEHHBIM METAJIJIOM, CIIOCO0 OTIIyIMBAaTh HEUYMCTb: BAMIIMPOB,
obopoTHel, 3ybIXx AyxoB. Co BpeMeHeM JIOAM HaxXonuim cepebpy Bce HOBBIE CIIOCOOBI
NPYIMEHEHNA: U3 HETro JeJlajy IOCYAY ¥ YeKaHMUIV MOHETBI, MM Ae3MH(MUIIPOBAJIM BOAY, €0
JICIIOJIB30BAJM B Ka4eCTBe MaTepuaJa IJd yKpallleHuit VI ceifyac 9TOT MeTasl HeOOXOAMM
4eJIOBEYEeCTBY BO MHOIMX 00JacTAX *Ky3HM. Cepebpo MCIoNb3yIOT AJIA MBTOTOBIEHNA IIPUIIOEB
¥ IPOBOZOB (cepebpo obazaeT HaMOOJIBIIIEN SJIEKTPOIPOBOSHOCTBIO M3 BCEX METAJIJIOB IIPU
H. y.), 3epKaJI (y HETO OYeHb BBICOKAA OTPAYKAIOMIAA CIIOCOOHOCTD ), M3 HETO AEJIAI0T yKPAIIEHNA
(4acTo ¢ poAMEeBBIM IIOKPBITMEM: cepebpo YepHeeT Ha BO3AyXe 13-3a 00pa30BaHNA CyIbduaa)
¥ TaMATHBIE MOHETBL KEro coeaMHEHNUs paHbIle NPUMEHAJNCh IJaA dororpadnum ms-sa
CBETOYYBCTBUTEJBHOCTY M NPUMEHANTCA Ceiyac B MeIUIMHe, II0CKOJbKY JMOHBI cepebpa
obsrazarorT OakTepUIMIHBIMI cBo¥icTBaMu. Hy 1, KOHEYHO, MM OTIIyIMBaeT BaMIIMPOB. A Kak
nHa4e?

JImumpuii O.



MaproB Muxani AJleKcaHIPOBUY

Kypamop 10 xaacca Mocxkosckol 20po0cKol oaumnuadvl no
xumuu. Yuumeasv mamemamurxu u xumuu 8 'BOY «IlIxona Ne
218». Acnuparm 2 200a paxyavmema PyHOamMeHmarbHOU
meduyunvt MI'Y umenu M.B. Jlomorocosa, cmapwuil no
nposepke mypHupa Jlomornocosa no mamemamuxe,
nposepAUUL MYPpHUPa JIoMOHOCO8A NO LUMUU

3amaausa LXXVI MockoBckomn
TOPOACKON OJIVIMIINAbI
IIKOJHLHNKOB 1Mo xumumn 2020 r.
(10 rxacc)

VI BHOBB MBI TPOBOAUM pa3bop onmMMOMamHbIX 3axad. Ha ceit pas aTo
3asiaHuA MOCKOBCKOI OJIMMIIMAABI IIIKOJIBHUKOB 110 XuMuM i 10 kiacca.
ITpu oOyuenun B 10 Kytacce ynop gejaeTca Ha OPTaHUYECKYI0 XMMUIO, HO
HEOPraHMKY 3a0bIBaThb HE CTONT: B KOMILJIEKTE «MOCTOPa» TPAAMIMIOHHO
oA e PKMBaeTCA Pa3yMHbI OaJslaHC MeKLy Pa3HbIMM 00JIaCTAMI XVIMUL

3amaua 1 (ABTop — Jlanuinos M.P.)

JImeeTcsa cmech ABYX BelllecTB A u
B, B MoJIeKyJIaX KOTOPBIX COINEPIKUTCHA
OJlHa TPOJHasA CBA3b, C MACCOBBIMIU J10-
aavu  metasoB  o(X)=90% u
o(Y)=15,2% coorsercTBenHo. Ilociae
COKUTAHUA JaHHBIX BEHIECTB (pearuun
1, 2) 6bL11 mosrydens! okeuy C meTtasiia
Y c maccoBoit noJieit meTaJia, paBHOM
46,7 %, metann X cepebpucto-6es0ro
usera, okcun F ¢ o(O) = 72,7 % u Boza,
KOTOPYIO Cpa3y *Ke OTBEeJM U3 PeaKrI-
ouHoit cmecn. JTasee okenn F Obir Ha-
IPET B OPUCYTCTBUU YIJIA OO IIOJyde-
uua BemjectBa G (peakuma 3), mpwu
IeiicTBMM Ha KoTOopoe H, 1 HarpeBaHumn
C KaTaJM3aTOPOM MOYKHO IIOJIYYUTH
BemectB0 M ¢ ©(0) =50 % (peakiusa

4). ITpn nobasyeryu k M O, B mpucyT-
CTBUM MEJN U HarpeBaHUM IIOJTydaeTCs
BerlecTBo P (peakuusa 5), ncrosb3yro-
mieecs B npomblnieHHocTn. MeTtamn X
pearnpyer ¢ HNO, . mocienyromas
0b6paboTka IPOAYKTa PacTBOPOM aM-
MMaKa IMPUBOAUT K BelnectBY T ¢
o(X)=67,9 % (peakiumu 6, 7). Berecr-
Bo T B3aummopgeiictByer ¢ P ¢ obpazo-
BaHMEM cosau KuciyoTel L (peakmnua 8).
Omnpenenure Bemectea A, B, C, F,
G, M, P, T, L a Takske MeTaJIJIbl X U
Y. Hanuinmre ypaBHeHNUs BCeX IIpuUBe-
JIeHHBIX peakUMil. YKasKIUTe 10 OJTHOMY
npuMmeHenuio BeltectB M n P B mpo-
MBIIIIJIEHHOCT). PaccyskieHusa Imox-
TBEPAUTE PacueTaMU.
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A
0(X)=90% \
0, t° c +
OY)=16,7%
B
O(YV)=152% 1) HNO; (o3
2) NHj (155,

@(X)=67,9%

P+ T — L

Pemenne:

IIpom3BoAA CTaHIAPTHBIL pacyder
IJIA COCTaBa OKCUJIOB, IIOJIydYaeM: OK-
cung C — LiO, F — CO,. Merann X He
OKJCJAETCA 10 OKCHAA, a 3HAUNUT, CKO-
pee Bcero, aTo Ag.

YuyacTHMKAM OJIMMIIMAAbl BasKHO
IIOMHUTB, YTO [JIA TOTO, ITOOBI IIOJIY-
YNUTH MOJIHBIN 0aJll 3a 3amady, HyKHO
00sA3aTeJIbHO JIOKa3bIBATH PACYETOM
cocTaB JIOOOTO COeVIHEHNA, B IIPOTUB-
HOM cCJIydae 3a/lada CuUuTaeTcs Hepe-
IIIEHHOM. JTAJIOHOM PeIlleHNd 3a7ad Ha
cocTtaBJieHre (POPMYJ OKCUIOB SBJIA-
€TCs IIOJIHBI ITepebop Bcex BapuaHTOB.
ToJbKO B BTOM CJiydae BO3MOYKHO 00-
Jlee-MeHee CTPOro 0OOCHOBATb CBO¥
BeIOOp. Hampumep, nna oxcupa F:
IIPENIIOJOMKNM, YTO CTEIeHb OKMCJIe-
HIA BTOPOTO dJIeMeHTa paBHa +n, To-
rga F umeet cocras 3,0,. Ecin n ger-
HOe, TO COOTBETCTBYIOII[V€ WHJIEKCHI
COKpaTUM Ha 2.

M(F) = 16/0,727 = 221.

Ecmt n=1, To M= 221/Moib, a M(3)
= 3Tr/MOJIb, YTO MOYKET COOTBETCTBOBATH
TPUTIIO, HO 3TO MaJIoBepoATHO. Ecomi n = 2,
10 M = 44 r/™Mosb, Torga M(9) = 6 r/MoJb,
YTO HMYEMY He COOTBeTCTBYeT. JlasbHeri-
i mepedbop (YYaCTHMKY HEe0OXOVIMO
IIPVBECTY €T0 B peliieHym!) IIPYBOIMT HAC K
ToMy, uro n=4, M(3)=12r/mosb, YTO
COOTBETCTBYeT yriieponmy. To ecTb oxcup
mmeeT cpopmyty CO,

Vi

31

(0287050107 €:91131

+ F + ILO

@(0)=72,7%

c, t°l
H,, kar. 0y, Cu, t°
M

@(0)=50%

Jomnyckaercsa «yrajaTb» COeIVHe-
HIE U IPOBEPUTH €r0 10 JaHHOMY IIPO-
IIEHTHOMY COOTHOIIIEHMIO B 3ajsade.
YrazaHue )Ke Ha coeJuHeHye 0e3 mof-
TBEPKJEHNA PacyeToOM BJedeT 3a CO-
0071 BbICTaBJIEH)IE MUHMMYMa 06aJ1JI0B.

A u B conepsxat, BepOATHO, YIJIEPO,
cepebpo M JTHi, IpudeM A COIEPIKUT
cepebpo (MaccoBas noJiA MeTasa O0Jb-
e 90 % siBHO HaMeKkaeT Ha cepebpo), a B
— JuTui (TaM Kak pas MaccoBasd MI0JIA
maJta: okoJio 15 %). Ilo pacuery noaxoaur
A-AgC,B—-CHCCLL

Paszymeercsa, 3agaua no xummm —
9TO He 3aJjada II0 MaTeMaTMKe, [109TO-
My HEKOTOpPBIE JOITYIIeHNA IPUXOINT-
CA IPMHNUMATh, €CJIM MX HEBO3MOXKHO
000CHOBAaTH MaTEMATUYECKIL.

Ayemuanenud cepebpa
(https.//ingeneryi.info/uploads/posts/2017-

03/1488478619_09347565478.jpg)




Coemnuenne G — CO.

M - CH,OH (Ba’XHO IIOMHUTD, YTO
CUHTE3-Ta3 HABJIAETCA [PEeIIeCTBEH-
HIKOM Pa3HbIX OPTaHMYECKUX MTPOAYK-
TOB, IIOSTOMY pacdeT B DTOI 3amade
kputudeckn Basken! IIpocro HammucaThb
peaxIio HeJJoCTaTOYHO!)

P-CH,O, T - [Ag(NH,),]OH.

L — (NH,),CO,. Ilpu onpesesnenum co-
enuHeHnsa L yYacTHUKM JIOITyCKaJM ca-
MYIO HYaCTyIO OIIMOKY — BMECTO KapOOHa-
Ta OHM IMcay POPMMAT AMMOHUSA, YTO
HeBepHO. OYeBMIHO, YTO ATOM yIJIEPOZa B
dropmmaT-MoHe ABJIAETCA errle bojiee ak-
TUBHBIM C TOYKM 3PEHUS €T0 JajbHeIe-
IO OKMCJIEHMs, 4eM B (PpOpMaJIbIernie,
3HAYNT, B Ka4YeCTBE IIPOMEYKYTOUYHOIO
nponykra POpMMAT IOJIyUUTHCA HE MO-
sxeT. OCJIOMKHIIIO 3aJa4y TO, UTO JJIA CO-
emuHenns L He ObLI0 IpUBEIEHO HUKAKIX
YMCJIEHHBIX 3HAYEHUI.

Peakoun:

1) Ag,C, + 20, =2Ag + 2CO,;
2) 2CH,CCLi + 80, = 6CO, + Li,0 +
3H,07;

3) CO,+ C —— 2CO0;

4) CO + 2H, —-“" 5 CH,OH;

5) 2CH,0H + 0, —% 2CH,0 + 2H,0
(momyckaroTca M Opyrue peakumm — C
OKCHUJOM MeJu, HalIpuMep);

6) Ag + 2HNO, = AgNO, + NO, + H,0;
7) AgNO, + 3NH, + H,O =
[Ag(NH,),]JOH + NH,NO,;

8) CH,0 + 4[Ag(NH,),JOH ——>
(NH,),CO, + 4Ag + 6NH, + 2H,O.
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Ilocnenuasa peaknusa BeI3BaJA Iie-
JIBLIE CIIEKTP cJokHOCcTell. Jlaske Te, KTO
BEPHO ompefesny KapboHAT aMMOHNA,
He CMOIJIM IIPaBMJIBHO €€ 3amucaTb U
YPaBHATb, YTO IIJIOXO, IIOCKOJIbKY Ha
ET'O aTa peakumsa BcTpedaeTcsa B IOJI-
HOM BIUJE.

M npumenserca AJs yBeJIUMYEHUA
OKTaHOBOTO umcjia OeH3MHA, B JAKO-
KpPaCOYHO} IIPOMBIIIJIEHHOCTM, JJIA
IIPOM3BOACTBA (popMasbaernia u T.k.,

P — ngna mpomsBoncTBa peHOIIDOP-
MaJIbJETVTHbIX CMOJI 1 JP.
Kpurepun:

Ompepenenne A, B, C, F, G, M, P,
T, L a takxe metasioB X u Y — 10
1 6amy (Bcero 11 6asnoB). IIpu oTcyT-
CTBMUM pacdeTra TaM, IJle ecTb HeoOX0-
IVIMOCTB IIOATBEPAUTDL OTBET — H6aJII He
CTaBUTCHA, 3a MCKJIOYEHNEM COeIVHe-
anit Mu T.

8 peakimit — mo 1 6asry (6e3 kKo-
acppunmento — 0,5 6anna, Bcero 8
0aJIoB).

ITpumenenne M n P — 1o 0,5 6asta
(Bcero 1 6aJwn).

Jroro: 20 6anmos.

JaHHaA 3a5ja4a O4YeHb XOPOLIIO 10 -
XOOWT IJIA TIEPBOJ O3 B KOMILJIEK-
Te. OHa HeCJIOYKHAA, HO TPV DTOM BeCh-
Ma HacCBbIIIIeHHasd, OXBaTbIBae€T 3HAHUA
KaK II0 OPraHN4YecKol, Tak ¥ II0 Heopra-
Hudeckoil xumyn. Bosiee Toro, yuacTHI-
KaM He cpa3y MOYKeT OBbITb ITOHATHO, YTO
TYT BOOOIIe MIET peyb IIPO OpraHude-
CKYI0 XUMMIO. ENMHCTBEHHBIM HaMEKOM
IIPY IIEPBOM IIPOYTEHUM ABJIAETCA Ha-
Ji4yie TPOVIHOM CBA3ML.

3amaga 2 (ABTop — Mapkos ML.A))

KpacHo-kopruneBoe OuHApHOE CO-
eViHeHle A COIepsKUT dJeMeHT X, KO-
TOPBII IIPOABJIAET B COEAVIHEHUSX
TOJIBKO OJ{HY CTEIIeHb OKWUCJIEHUs, OT-
JIMYHYIO OT HyJsA (MaccoBad noJa X co-
crasisaeT 32,53 %). laHHOe coefuHEeHue
MOJKHO TIOJIyYUTb B3aMMOJEIICTBUEM
6aaropomgHoro Merasuia M ¢ BecbMa
CUJIbHBIM OKucaureseMm b (maccoBas
ot X — 31,2 %) (peakums 1), KOTOPBIiL

[I0JIy4aeTcss MpU B3aMMOJAECTBUM CO-
OTBETCTBYIOIIIX IIPOCTHIX BEILECTB B
ocoObIx ycooBuAx (peakmua 2). IIpu
marpeBanmu B pasjaraercsa, mpuuem
[IPY PasJIoKEHNN BBIZEJIAETCA ABa ras3a
B u I (pearkmua 3). 'az B xummuaeckn
VHEPTEH U MOKET ObITh MCIIOJIb30BAaH B
aHECTEe3MOJIOTUN I10 aHAJIOTUM C KCEHO-
HOM. B sABJIsieTCsA HACTOJBKO CUJIBHBIM
OKMCJIUTEJIEM, UTO OKUCJIISAET BOAY (pe-
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axkima 4), a opraHuMyecKye BellecTBa
paspylIaeT MOJHOCTBIO (PeakIma 5).

Onpenesmre aemeHT X, MeTast M,
a Takyke coemmuennsa A —I'. Haoummmnre
YpaBHEHMA BCeX YKa3aHHBIX peaKIuil
B xauecTBe mpumepa, MILIIOCTPUPYIO-
IIIET0 B3auMOJIelicTBue BellecTBa b ¢
OPTaHUYECKVMY COeIVHEHUAMIY, HaIlV-
umre peakuyio b ¢ metanom. B kakux
ycJoBuAX obpasyerca coenuuenve B?

Pemenne:

Cxkopee Bcero, X — 3710 (PTOP, YUTO
cJIeyeT 3 DTOTO, UTO JaHHbBIA 3JIeMEeHT
IIPOSABJIAET POBHO OAHY CTEIIEHb OKUCJIe-
HMA, OTIIMYHYIO OT HyJd. EcTb u npyrue
KaHAMIAThI, HO, CyAdA II0 BCeMY, pedb B
3aJlade MIIeT PO MHEPTHLIE Ta3bl, a 3Ha-
unT, PTop (KaK OOVIH M3 HEMHOIUX dJle-
MEHTOB, KOTOPbIiI 00pa3yeT ¢ HUMHU CO-
eIVIHEHMA) HaM noaxoant. B jrobom ciry-
4yae, ecJlMl Hallle IIPEeNIIOJIOMKEeHMe OKa-
JKEeTCs HeIlIPpaBUJIbHBIM — MBI 9TO Y3Ha€M
B XOJI€ NaJIbHEMITINX PacyeTOB.

A MOKHO HaliTM pacdeToM (C yde-
TOM HAlllero IMIPEJNOoJOKEeHUA IIPO
drTop) — AuF.. b o pacuery — KrF,,
torga B — Kr, I' = F,. Takum obpasom,
IIPEeII0JIOKEHNIE OKA3aJI0Ch BEPHBIM.

Peaxmn:

1) 2Au + 5KrF, = 5Kr + 2AuF;

i

2)Kr+F,=KrF,;
3)KrF, —— Kr+F,;
4) 2KrF, + 2H,0 = 2Kr + 4HF + O,;
5) 4KrF, + CH, = 4Kr + CF, + 4HF.

KrF,mosxeT ObITH moOJydeH JbO B
YCJIOBMUAX aKTUBALUM DJIEKTPUYUECKIUIM
3apanoM, JubO HarpeBaHueM, JubOO
(POTOXMMUYIECKUM METOJIOM.

RKpurepun:

OaemeHT X — 1 baj

Bemectsa A u B — o 3 6aJa (6es
paciera — mno 0,506amma, Bcero
6 GaJ1IoB).

Bemecrea Bu T — o 1 6asny (Bce-
ro 2 0aJjua).

5 peakimit — no 2 6asta (6e3 Ko-
sppunmenToB — mno 1 0asry, Bcero
10 6asmoB).

ITosmyuenne b — 1 6a.

Wroro: 20 6asios.

Kpome pacueTHBIX JAaHHBIX, B 3aJa4e
ObLIIO JTAHO HECKOJbKO IIOACKa30K. Ha-
IIpUIMep, MCIIOJIb30BaHMe rasa B B kade-
CTBe CpejCTBa AJIA HapKO3a U €r0 VHEPT-
HOCTb, OKVICJIATEJIbHAA CIIOCOOHOCTD rasa
B. Takum obOpasoMm, 3Ta 3a7ada cama II0
cebe cyI0)KHEe, UeM IlepBasd, HO He KpUTH-
gecky. O4eHb MHOTO YYaCTHMKOB ITOJIY-
41 32 Hee MaKCUMAaJIbHBIN 621

3agaga 3 (ABTop — Mapkos M.A))

IIpu BOCCTAHOBUTEJHLHOM O30HOJIV-
3€ C IIMHKOM alVKJINYIECKOTO YIJIEBOI0-
porma X c 3amaxom 6as3uiMKa, MOJEKY-
JIbI KOTOPOTO HE COZepsKaT TPOIHbBIX
CBA3E, OBbLIN IOy YeHbl TPY OpraHmde-
ckux coenuuenua A, b, B c uepasseTrs-
JIEHHBIM YIJIEPOJIHBIM CKeJjieToM. llpm
oToM 13 1 Mosb X MOXKHO IIOJIYYUTH
1 mouib A, 1 mosie B 1 2 mosist B. Coenu-
HeHre B comepsKuT TOJIBKO OAVH aTOM
KICJIOPOJA, & MaccoBas J0JIA KUCJIOPO-
na B HeM paBHa 53,33 %. MaccoBbre 1o-
Ju KucJoposa B coenuHeHnsax A u B
cooTBeTCTBEHHO paBHBI 32 % n 44,44 %.
JI3BecTHO, uTO coenuuennsa A u b Bery-

[IAIOT B TAJIOPOPMHYIO peaKIio ¢ obpa-
30BaHMeM mojodopma (mpudgeM 1 MoJb
A u B garoor no 1 mosb nogodopma), a
TaKyKe B PeaKLMI0 cepebpsaHOro 3epKa-
Ja. Ecomm MOJHOCTBIO BOCCTAHOBUTDH yT-
JeBonopoy, X, TO IIOJYUNTCS Pa3BETB-
JIEHHBINT aJIkaH Y, y KOTOPOTO MEXKIY
IBYMA TPETUYHBIMY aTOMaMI yIJIePoa
COIEPIKUTCA ellle TP aToMa yIJepofa.
Onpepnenure coenuuenusa A — B, a Tak-
ske yraeBozoponb! X 1 Y. HazoBure Bce
BelllecTBa II0 HoMeHKJaType IUPAC.
Hammmmmre peaknmo cepedpsaHOro 3ep-
KaJla C BellecTBOM B, a Takike raJo-
(POPMHYIO pEAKIINIO C BEIIIECTBOM A.



BE

Pemrenne:

IIpu BOCCTaHOBUTEJILHOM O30HOJIVI-
3e yIJIEBOJIOPOJIOB 00pas3yloTcs aJiblie-
ruael U KeToHsl Ilo pacueTy 1 moToMmy,
uto B comepsxkut 1 aToM Kucjaopoza, 9To
dopmasbaernn. A u B cogepskar o 2
aToMa KICJIOpoJa (MX yIJIepOIHBIE CKe-
JIEeTBI JTOJXKHBI HaXOIVTHCA He Ha KOH-
max X).

A 1o pacuery — C.H,O,, npu aTom
BEIIIECTBO  COJEPIKUT  aJbJETVIHYIO
rpynny n rpymny —C(O)CH,. Tak kak A
— Hepas3BeTBJIEHHOE COeIMHEHNe, TO A
—  4-okcomernranasr  CH,C(O)CH,
CH,CHO.

b (mmo pacuery) — C,H,O,, npu aTom
BEIIIECTBO TaK’Ke COJEPIKUT aJIbIerni-
Hylo rpynmny u rpynny —C(O)CH,. Taxk
Kak B — Hepa3BeTBJIEHHOe COeJVHe-
Hue, To B — 2-okcompomnanaJb
CH,C(O)CHO.

ITo pmangeiM 00 aJskaHe Y OJHO-
3HAYHO BOCCTAHABJIMBAETCA CTPYKTypa
X. OT0  0-OIMMEH, WIIN 2,6-
IVIMeTUJOKTaTpuen-1,5,7.

N

Torga Y — 2,6-1uMeTHIIOKTaH.
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Peakuum:

CH,O + 4[Ag(NH,),]0OH ——
(NH,),CO, + 4Ag + 6NH, + 2H,0;

CH,C(O)CH,CH,CHO + 31, + 4NaOH =
NaOOCCH,CH,CHO + CHI, + 3Nal +
3H,0.

Kpurepun:

Bemectea A, b, B, Y — mo
2 baja (Bcero 8 6asmoB), X — 3 Hasia.

HazBanua BemiectB — 1o 1 6asmy
(Bcero 5 6aJI0B).

Peaknun — mo 2 6anna (6e3 Koad-
¢uimenToB — 1 6aJy, Bcero 4 6asa).

Wroro: 20 6asoB.

K coskasieHnio, 030HOIN3 aJIKEHOB 1
JPYIUX HEHACBII[EHHbIX COEIMHEHNIT
penxo BcTpedaeTcs B IIIKOJIBHOM IIPO-
rpaMMme, ocobeHHO Ha 06a30BOM YPOBHE,
OJIHAKO OH OueHb uHTepeceH. Jlo uToro-
BOTO coennHeHyA X 106paJjiock He OYeHb
MHOTO IIIKOJIbHMKOB, IIOCKOJIbKY IIO1-
CKaB3KU JIJIA COCTABJIEHNA MIMEHHO TaKO-
0 COEOMHEHUA B YCJIOBUM 3aJadun
BCTPEUYaJIMCh OOMH pa3. VI36bITOYHOrO
YCJIOBUA 371€Ch HET, II09TOMY IIPUXOOV-
JIOCh OBITh BHMMATEJBHBIMM Ha KaiKI0M
9Tare OCMBICJIEHUA YCJIOBUA 3amadl.
Crout Taksxe oOpaTUTh BHMMAaHME Ha
raJlopOPMHYIO0 PeaKINio, KOTopas TaK-
JKe pPeOKO BCTpedaeTcsa B IIIKOJbHOI
porpaMme, XOTs SBJISIETCS OIHOM W3
BAKHEMIINX TPV KaYEeCTBEHHOM aHaJIV-
3€e OpraHNYecKNX COeIVIHeHUI.

3anaua 4 (ABTop — CBUTaEbKO 3.I1.)

Hexkoropsbrif raz A mpomycTuin Haj
HaTrpPeThIM KpeMHMeM (peakumsa 1), mpu
9TOM Macca KpeMHMS yYMEHBIINJIACh B
Tpu pasa. Ilomydennoe BemiecTBo B
IIOJIHOCTBIO TIOTJIOTUJIV BOZOM, TP 3TOM
HaOsronasm BelmagzieHne ocanka [ (pe-
akima 2). Boxy u jeTy4ne KOMIIOHEHTBI
OTOTHAJI ¥ CKOHAeHcupoBasm. Ha Heii-
TPaIM3aIMio IIOJyYEeHHOTO pacTBopa
norpeboBasiocsk 4,48 T TMApPOKCHUIA Ka-
aua (peakuua 3). IIpu mociexyromniem
ynapuBaHMUM BbIfesieHa coib I' maccoii
5,96 r. OcTaToOK IIOCJIE OTTOHKM IIPOKa-

JIUJIN, B PEe3yJIbTaTe IIOJYyYEHO BEI[eCT-
Bo B maccoit 1,2 r (peakiua 4). Oapene-
Jute ra3 A, BemiectBa B, B, T', a Takke
MacCy KPEeMHIUsA, B3ATOrO AJIS PEeaKIN.
Hanmmmmre ypaBHEeHNA peaxIuil.

Pemenne:

Ha meitrpammsanmio pacTBopa IO-
Hanmobuiocs 0,08 moss KOH, n, Bepo-
ATHO, COJIb BBIJEJINJIACH SKBUMOJIAPHO.
To ects M(T') = 74,5 r/M0JIb, YTO COOT-
BeTcTByeT KCI.

31ech yYaCTHUKM MMEJU [eJI0 C
BeCbMa pPeIKUM ciydaeM (IJId OJIMM-
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mransl 10 Kjracca), Korja O cocraBe
COeNVHEeHVA HYKHO ObLIO JorajaTbed,
MCXOAA M3 XVIMMUYECKOIO CIOJKeTa 3a-
Jayy ¥ U3 JaHHBIX 110 MOJIAPHON Macce,
OIHAKO OOJIBIIIMHCTBO C BTUM CIIPaBU-
Jock. CHOBa CTOUT OTMETUTD, YTO II0J-
TBEP:KJEHNE PacdeTOM B JJAHHOM CJIy-
4Jae KpaliHe HeobxoayuMo. B mporuBHOM
cjlydae BBICTABJIAJICA MMUHMMYM OaJi-
JIOB (YTO cyenyeT 13 pas30aJjIoBKL).

Bepoarno, raz A — xjop, a B — ok-
cU KpPeMHNdA, IOJIy4YMBIIMICA IIpU
IIPOKAJIMBAHMM KPEMHJEBOI KJCJOTEI,
4TO COOTBeTCTByeT Macce 1,2r. Kpem-
Hua npopearuposaso 0,02 mosb, TO
ectp 0,561, a BHaUMT WM3HAYAJIBHAA
macca kpemuauda — 0,84 r.

Peakuyn:
1) Si+ 2Cl, ——> SiCl,;
2) SiCl, + 3H,0 = H,Si0,| + 4HC];
3) HCl + KOH = KCl + H,0O;

4) H,Si0, —— H,0 + SiO,.

Peaxyusa xaopuda kpemHus ¢ 8000
(https://www.artikel-presse.de/wp-
content/uploads/2016/11/Silicon-
Tetrachloride.jpg)

Kpurepwun:
Pacuer commm I' — KCl — 3 6asmna
(6e3 pacuera — () 6asIOB).

Omnpepenenne raza A — 2 0aja
(0e3 pacuera xJopuza Kajamua —
1 6asr).

Onpenenenne b — 2 06asma (6es
pacuera xJyopuzga Kaanudg — 1 6aJ).

Onpegnenenne B — 1 6ann (pacuer
He oDA3aTeJIeH).

Pacuer maccel kpeMHus (Ipopea-
rMpoBaBIlero) — 2 6aJia.

Pacuer Macchl KpeMHUSA, B3ATOTO
M3HAYaJbHO — 2 OaJjura.

Peaxmum — mo 2 6angna (6e3 Koad-
¢duumentoB — mno 10ajamy, Bcero
8 6aJLIoB).

Vlroro: 20 6aJoB.

BonbIMHCTBO yYaCTHUKOB, PEIIB-
VX B ILI€JIOM 33Ja4y, ITOJIydNiI 3a Heé
He 20 6asoB, a 18, IOCKOJIbKY HEBEPHO
paccunTamy Maccy KpeMHNdA, B3ATOrO
IIepBOHAYAJIbHO. BoJbloi mperpamoii
craJ TOT (PaKT, YTO Macca KpeMHUA
YMeHBIIIACh B TPpU pasa. MHorue pe-
LMY, YTO pas3 BTO TaK, TO Maccy IIpo-
pearupoBaBIIIEro ¢ Ta30M KPEMHUA HY K-
HO YBEJIMYUTDb B TPU pasa, U HOJIyIUTCA
M3HAa4YaJbHAA Macca KPeMHUA (KOHEUHO,
3TO He Tak). HemoHmmaHme DAaHHOTO ycC-
JIOBUA, K COYKAJIEHNMIO, CBA3AHO C IIPO-
GsieMamy, BO3HMKAIOIMMM IpU 0Oyde-
HIUM IIKOJIBHMKOB MaTeMaTuke B 6 Kiac-
ce. Ha nopobubre mpobsembr cTout 00-
pallaThb BHMMaHVE BCEM YUYUTEJAM XIN-
MMM, TPEHNOJANIMM XOTA Obl B IIPO-
dpunabHBIX KJaccax. Hecmorpsa Ha TO, UTO
YUEeHMKM (B CBOEM DOJILIINHCTBE) B Kyp-
ce XVMMIYECKOTO COZEepPsKaHWsA, OHM J0-
IIyCKalOT HOZ0GHOrO pojia MaTeMaTude-
CKIMe OIMOKY, YTO MOJKEeT BechbMa ILjIa-
YeBHO CKa3aThbCA Ha pesyJsbratax EI'O n
omummman B 11 xkmacce. Ocoboe BHMMAa-
Hye OyIyIVIM OVIHHA/AATHKJIIACCHIKAM
" X ydureJssaM cJenyeT yAeJNUTb TeMe
«IIpomopiym 1 IIPOIIEHTHI».

3amaga 5 (ABTopsl — llIkuas 1.0, Mapkos M.A.)

Jlyis1 BBITIOJIHEHMS KYPCOBOII pabo-
Thl ObLIO HEOOXOAVMO CUHTE3UPOBATH
HEYCTOMYMBYI0O B BOJE COJIb A 1Jda
U3ydeHns ee (PUBMUECKUX U XUMUUIe-
cKux cBoricTB. OLHAKO AJIA MOJTyYeHUA

cosiu A mM3BecTHa JIUIIIb METOAVKA, TIe
JCIIOJIb3yeTes BelllecTBo B, koToporo B
JabopaTopun He ObLIO. B cocraBe Be-
miectBa b HaxoauTca merasr M, KoTo-
pBII 3a4acTyl0 BCTpedaeTcsad B CaMO-



ponHoM Buze. Jlyid nosryueHns BelecT-
Ba B 0OBLIO MCIIOJIB30BAHO HECKOJBKO
MeTOJMK, B KauecTBe pecypca dJleMeH-
Ta M B3aAau BellecTBO B, KoTOpoOe
NIPUMEHAETCA [JIA M3TOTOBJIEHUS MM-
HepaJIbHBIX KPaCoK.

BemectBo B 00pasyeT HECKOJIBKO
kpucrajornapatos B, B, n B,: mac-
coBble g0y cepbl B Hux 17,98 %,
14,95 % n 12,8 % cooTBEeTCTBEHHO.

Metoaukmu, KoTOpble MUCIOIb30-
BaJIVCh:

1) PactBop BemiecTBa B noxsepr-
JIVI BJIEKTPOJIN3Y, IIPU DTOM 00paso-
BaJIcA KpacHoBaThIM ocanok M (peak-
uua 1). Ero orduasTposann u Harpe-
qaun B cuabHOM Toke N,O c obpasoBsa-
HueMm B u 6ecusernoro raza I' 6e3 3a-
naxa (peaxkuud 2).

2) K ropauemy pactBopy B maccoii
31,251 (o(B) = 32 %) npunuBaau BOA-
HBIVI PACTBOP I'MAPas3MHA, & 3aTEM J0-
f6aBumu 20 %-bit pacrBop NaOH. B
pesysbTaTe peaknuy 00pas3oBaJica ras
I' (pearumsa 3). IlosyueHHBII OCaIOK
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BemecTBa B orduasTpoBas M U BBICY-
. Beixon coctasua 87 %.

Basum 4 % B (o macce), mosrydeH-
HOTO II0 MeToAuKe Ne2, 11 pacTBOPUIIK B
KOHIIeHTPVMPOBAHHOM COJISTHOM KUCJIOTE.
IIpn sToM oOpaszoBajcsa OecIiBETHBIN
pacTBOp, 3eJIeHEIUNI CO BpPeMeHeM
(peakums 4).

I3 ocraBuierocsa b ¢ momoribio gu-
MeTwmIcyJdb(aTta mosaydaan A (peak-
ums 5). Pacteop Harpesasica o 160 °C,
peaknus mporia ¢ Berxonom 39 %. ITo-
JyYeHHBbIVI IIPONYKT A uMeeT Maccy
2,277 1, BTOpPOI TPOXYKT pearumu [l
yJaeTeJs U3 PeaKUMOHHO cpeabl U Me-
eT  MOJAPHYI0  Maccy, PaBHYIO
46 r/MOJIB.

Crenenb okucjenus sjaementa M B
coenuueHun b coBmazaer co cTeneHs0
OKJICJIEHVS TOTO K€ DJIEMEHTa B OLHOM
U3 CYJb(PUIHBIX MUHEPAJOB 3JIEMEHTAa
M. I3BecTHO, uTO MaccoBasd noJisa M B
aTom MuHepaJie pasHa 80 %.

Cxema mIpeBpallleHNiI M MacCOBBIE
JOJIM YKa3aHbl HIKE:

» B+ TI'(ra3)

©%(S)B B =17,98%
@%(S)B By = 14,95%
@%(S)B By = 12.8%

InexTponuns N-O,t°
B » M
N2H4, NaQH
(CH3)2504
b -  » A+ ,1_-[
HCl (KoHL.)
BecieeTHEIH pacTBOp

Hamuminre Bce ypaBHeHUA peak-
uuii 1 opMysbl 3aIIM(POBAHHBIX

w%(M) B M,S,=80%
coenuuenuit (A, b, B, B, B, B,
I, I, M). OrBeTsl NOATBEPIUTE pac-
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OuMnuaabl

yéToM, rge 3To Heobxommmo. ITocum-
TayiTe maccy B, oOpasoBasireroca mo
MeTonuKe 2.

Pemenne:

Tak xak B METOIVKE C DJIEKTPOJIVI-
30M YKa3aHO, YTO BBIIAJAET PO30BO-
OpPaHIKEBBI 0CaJOK, KOTOPBI ABJIAET-
ca MeTassioM M, TO MOKHO DPeIUTb,
YTO DTO MeJb.

Aaexmpoaus pacmeopa CuSO,, medv
ocazcdaemces Ha kamooe (caesa)
(¢pomo H.V. Moposoeoil)

Hoxraxxem, uto M — »TO0 Menbp U3
cyabcuaHoro Muaepasa. Comeprranue
cepbl B CYJb(PUIHOM MUHEpPAJE CO-
crasaser 100 —179,9 = 20,1 %. Bosb-
Mem 100r cysabdumHOro MmuHepasa,
Torga n(S) B 100r cocraBisgeT
0,628 mosie. Torma wmosApHasa Macca
synemernta M = k127,23 r/moab, tae k
— coorHomteHre atomoB S: M. Ilycte
CTEeNeHb OKUCJIeHUs dyeMeHTa M = 1,
Torga k=0,5. Orcroga MM) =
63,615 r/MOJIb, YTO COOTBETCTBYET Me-
mu. IIpu k = 1 crenens okucyaenusa (M)
= +2, M(M) = 127,23 r/M0Jb, YTO MO-
JKeT COOTBETCTBOBAThL TEJUIYPY, OJHAa-
KO TeJIIYP He IOAXOINUT IOJK (PU3UKO-
XUMMUYECKNe CBo¥icTBa Merasta M.
IIpu ocrasnbHbIX K pacyeTs! HE CXOOAT-
¢ CO 3HAUYEHMAMM aTOMHBIX MaccC dJie-
meHTOB. Cynbduaaen Musepas — Cu,S
(xaJIbKO3MH).

B — pacTtBOopuMas cosb Menu, B ee
cocTaBe conepskuTca Menb. Ha ocHoBe
STUX PACCYKIECHNI IIPEIIOJIOMKNIM, UTO
aro cyabdar. Torma M,(nH,O) =

Vi

18 r/mosb; M,(nH,O) = 54r/Mmoas;
M,(nH,0) = 90 r/mousb. CienoBaTesb-
Ho, B, — CuSO,H,0, B, — CuSO,3H,0,
B, — CuSO,5H,0.

Tak xak B XaJIbKO3MHE IIPUCYTCT-
ByeT Menb (I), To u B B oHa TOKE ecTh.
IIpnu marpeBanvm mMenu ¢ N,O obpasy-
ercsa OeclBeTHBIN ra3 — 3TO as3o0T. V-
nosb3oBaHne N,O B MeTOOMKE BMECTO
OoJiee pacCIIPOCTPAHEHHOTO OKVICJINTEIA
O, obpsacHAeTCA HEOOXOAVIMOCTBIO IIO-
JIyYEeHUs MPOAYKTa HEIOJHOTO OKMC-
aennsa (Cu,0). IIpennososxenne 06 ok-
cune menu (I) nogTBepskgaeTca XUMMU-
YeCKUMM CBOMCTBaMU. PACTBOPEHME B
HCI c obpaszoBannem OecriBeTHOTO pac-
TBOpa U IOJIyUeHUe U3 cyJibdaTa BoC-
CTaHOBJIeHMeM TruapasuHoM. Ilosese-
HEeHIe PAacTBOPa XJIOPYIHOTO KOMILIIEK-
ca menu (I) mpoucxoauT n3-3a OKMCIIE-
HUS MeIN OO0 CTeIleHM OKMUCJeHud +2
kucjopoznoM Bo3gyxa. b — Cu,O.T — N,.

Macca Cu,O, nosiyueHHOro B peak-
MM, pPacCUMTBIBAETCA, WCXOAA U3
YpaBHEHIA peakI[uy, BbIX0Ja U MacCo-
Bot gosn pacteopa: m(Cu,0) = 3,9 .

Cu,0O
(http://sc02.alicdn.com/kt/HTB1DxkFblGw

3KViSZFwq6z02FXa8/Good-Quality-
Electrolysis-99-9-Purity-cu2o.jpg)

Ilocne omerta ¢ HCl ocrasock
24/25-3,9 = 3,744 r. KomgecTBo mpo-
pearupoBaBIIIero 10 OCHOBHOM peakIun
Cu,O cocraBnser 0,393,744 = 146
nm 0,01021 mosb. JleTyumit HNPOLYKT
peakuyy oxcuna menu (I) ¢ numermi-



CyJIb(PaToOM, KOTOPBIII MOYKHO OBLIIO OBI
IIPEATIOJIOKNTE, BEPOATHEE BCETO, JOJ-
JK€H JMMeTb MeTWJIbHblEe TPYIIIbI, TaK
Kak okcuy cepsl (IV) He moaxomuT 1o
MOJIIPHOJ Macce, a MeJb U e€ coeyHe-
HyA HeseTyun. OHO M3 NPUMEHEHN
IVMeTHIICyJIbdaTa — peareHT AJA 00-
MeHa KaTMOHOB Ha MeTMJIbHbIE TPYIIIIbL
Torga sneryunit nponykt I — (CH,),0, a
6esBomnas comp A — Cu,SO,. Paccy:x-
JIeHVII MOKHO IIPOBEPUTD!

M(A) =m(A)/n(Cu,0) =
223,02 r/MouIb.

Mosnaprasa macca A cOOTBETCTBYET
MOJIAPHOM Macce cyabgara menn (I).
Peakoun:
1) 2CuSO, + 2H,0 —=2*2 5 2Cu
+ 2H,SO, + O,;

2) 2Cu + N,0 —— Cu,0 +N;
3)4CuSO, + N, H, + 8NaOH = 2Cu,O +
N, +4Na,SO, + 6H,0;

4) Cu,O + 4HCI = 2H[CuCL] + H,O;
5) Cu,0 + (CH,),SO, = Cu,SO, + (CH,),0.

Kpurepun:
Ounpenenenne menu — 3 6asia (6e3
IIOATBEPIKAEHNA PacyeToM, HO 10 pu-

3UYecKMM Ipu3HakaM — 1 6aJsi; Oes
obocuoBaumsa — 0,5 6asa).
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Omnpepenenne B — 0,5 6amnna, B,-B,
— no 0,5 6asa (6e3 pacuera — cyM-
mapHo 0,5 6asta, Bcero 2 6asia).

Omnpenenenne b — 0,5 6amma, T' —
0,5 baJia.

Omnpenenenne maccer Cu,0, mosry-
YEeHHOT'0 B peakImm — 3 0aJjua.

Omnpenenenne A — 4 6asna (6es
[IOTBEPIKIEHNUSA pacuerom -
0,5 6asma), I — 1 6am.

Peaknum 1, 2, 3, 5 — mo 1 6asry
(6e3 roadpdpunmentos — mo 0,5 6asia,
Bcero 4 6aJjia).

Peaxmua 4 — 2 6asma (0e3 xoadp-
punmenTos — 1 0aswr; ecan B MPOIYK-
tax ykasaH CuCl, to 1 6aJji, 6e3 Ko-
appunmentos — 0,5 Hasia).

Uroro: 20 6anmos.

JanHadA 3agayda ABJIAETCH CJIOMKHON
[JIaBHBIM 00pas3oM I[OTOMY, YTO CHO-
SKeTHO OYeHb CUJIbHO HarpyskeHa. TyT
U OUpefeJieHle MeTaJljla C IIOMOII[BIO
OOJIBITIIOTO  KOJIMYEeCTBa  YMCJIEHHBIX
JaHHBIX, " KadyeCTBEHHbBIN aHaJM3 CO-
e[VHEHsA, BbIHECEHHBII B OT/[EJIbHbBIX
abzal], ¥ CJIOKHBIN IIyTh IOJYyYEeHU:A
neseBoro npoxykra (comm A). Crout
TaKyKe OTMETUTb, YTO «yrajaika» u
TyT He cpabareiBasa. 18 mosydeHnsa
MaKCHUMaJIbHOrO Gajiyia 3a 3ajady He-
06x011MMO ObLIO IPUBECTU BCEe HEODXO0-
OVUMbIe PacYeThbl, IIOATBEPIKIAIOIINE
MIPeJII0JIOMKEHNS O COCTaBe BEIIleCTB.

3amaua 6 (ABTop — Jlanuinos M.P.)

B coBpemeHHOM XMMMUECKOM aHa-
J3e OOJIBIIYIO POJIb UTPAIOT MHCTPY-
MEHTaJIbHbIE€ MeTOJbl Ka4YeCTBEHHOI'O 1
KOJIMYECTBEHHOTO aHayM3a. B gacTHO-
CTU, JJIA OIpejieIeHNsI HEKOTOPbIX Be-
LIECTB IIOJXOIUT METOJ, CIIEKTPOdOTO-
mepun. CrnexrpodoToMeTpus — 9ITO
SKCIIEPMMEHTAJBHBI  (PU3UKO-XMMI-
4eCKMII MeTOJZ,, KOTOPBIM II03BOJAET
U3MEePUTb KOHI[eHTPALUI0 PacTBOPEH-
HOTO BelllecTBa B Ipobe. MeTon ocHo-
BaH HA M3MEPEHMM OITUYECKON IIJIOT-
HOCTM MCCJIeyeMOro pacTBopa M pac-

TBOpPa CPaBHEHNU C 3apaHee M3BEeCTHOI
KOHIIEHTpalyell I[eJIeBOr0 BellecTBa.
JJsi OIeHKM pe3yJbTaTOB CTPOUTCH
KaJnMOpPOBOYHAS KPUBAA 110 HECKOJIb-
KIM PacTBOPaM CPaBHEHMA.

Ilepen 1OHBIM XMMMKOM IIOCTaBIJIN
CJIeAYIOIIYIO 3a/1a4y: VICIIONb3YsI CIIpa-
BOYHBIE [aHHBIE M YCJIOBUS IIPOBEIE-
HISI OIIBITOB, PACCUUTATDH BBIXOJ PeaK-
LMY TIOJIyYEeHMA METUJIOBOTO OpaHKe-
BOT'O B TPEX [TOCTABJIEHHBIX OIBITAX.

CxeMa TIOJIy4eHUA MeETUJIOBOTO
OPaHKeBOro:



ITorennmas. Xumuns. Brosornsa. Meauumsaa Ne 3 (77) 2020

Cynbdamnnosaa kucygora — NH,—
CH,—SO,H. JyiMeTniaHnINE -
(CH,),N—C H.. IIpn nmoATroTOBKe IPOOBI
K aHaJu3y I0JIy4YeHHBbI 00'beM Iocie

KaMJ0M peakuuy JOBOAMJICA JI0
100 ma. VI3 aTOro pactBopa oTdbupa-
Jach aJIMKBOTa, KOTOPas 3aTeM pas-
baBisagach (TadJr. 1).

Taba. 1. McxoOHnvle OaHHble 0458 nposedeHus CUHMe3d Memua08020 OPAHHCEE020

Ne ombiTa 1 2 3
C(NH,—C,H,—SO,H), mosb/ 2 0,3 0,02 0,005
V(NH,~C,H,—SO,H), mx 25 12 7
C((CH,),N—C,H,), MomB /]I 0,6 0,01 0,004
V((CH,),N—-C,H,), mx 2 50 20
Pazbasienne, pas 5000 120 10
OnruyecKasi JIOTHOCTD 0,05712 | 0,3808 0,5488

Taba. 2. [J[anHble 048 KAAUOPOBOUHOU KPUBOU (KOHYeHMmPayus noxadana 8 npobde 1 .ma)

OnTuyeckasi IJIOTHOCTh Kounenrpanmsa METIJIOBOI'O
OPaHYKEBOTO
1,12000 4-10° M
0,22400 8:10° M
0,28000 1-10° M
CuopaBouHas MH(MOPMAIINA! A=Eol,

Kak oneHnTb 3aBMUCUMOCTb JHTEH-
CVIBHOCTMU IIOIJIOIIIEHMA OT KOHIIEHTPAlI
BelllecTBa B pactBope? OCHOBHBIM 3aKO-
HOM, Ha KOTOPOM OCHOBAHO KOJIMYECTBEH-
HOe OIpezieJIeH)e BEeIeCTBa, ABJIAETCA
3akoH bByrepa — Jlambepra — Bepa.
VIMEeHHO OH M yCTaHABJIMBAET CBA3b MEYK-
LIy MHTEHCVIBHOCTBIO IIOIVIOIIIEHMA ¥ KOH-
LIeHTpalell BelllecTBa B pacTBOPeE:

rae A — ontuyeckas MJIOTHOCTD; & —
MOJIAPHBIV KOD(QEPUIMEHT I[IOTJI0-
LIeHndA, J/MOJIb'CM; | — IJIMHA OI-

TUYECKOr0 NIYyTM, CM; C — KOHI[EeH-
Tpanua BelllecTBa B pacTBOpe,
MOJBb /JI.

IIpumeuanne: B sanmade ontuue-
CKMII IIyTh paBeH 1 cm.



Vi

40

Omuvmnmagbl

Pacmeop memunao8020 opanicesozo 8
Ktogeme 05 onpedeneHus onmuye-
cKoU naomHocmu
(¢pomo H.V. Mopososoil)

Bompocsr:
1) Onpenenure BBIXOL METUJIOBO-
IO OPaH)KEBOTO B KaKIoil mpobe (ka-
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JMOPOBOYHYI) KPUBYI CTPOUTL HeE
Tpebyercs).

2) PaccunraiiTe MOJIAPHBIN KO3(-
(bUIIVIEHT TTOTJIONEHNA.

3) ObbacuuTe, yeM 00yCIIOBJIEHO
IIMPOKOEe IMpPUMEHEeHNe MEeTUJIOBOTO
OPaHKEBOTO B XVIMUIL.

4) IlpuBenuTe TpU IpUMepa Be-
1IIeCTB, CXOAHBIX C METUJIOBBIM OpPaH-
SKEeBBIM 110 00JIaCTY IPUMEHEHA.

Pemenne:

1—2) Ina HavyaJsia IOCMOTPUM Ha
IIPMBEEHHYI0 XVMUYECKYI0 PeakKIIo,
13 KOTOPOM BUAHO, UTO CYJIb(PaHWUJIIO-
BadA KIUCJOTBI M OVMETUJIAHWIJIVH pea-
rupytorT 1 : 1.

Ilajiee cienyet, ucxonsa us tadur 1,
paccunTaTh KOJIMYEeCTBa PeareHTOB B
Ka’KJIOM OIIbITE:

No omibiTa n(cyJrb(paHNIIOBO KMCJIOThI), MOJIb n(oMMeTUIaHUINHA ), MOJIb
1 250,3/1000 = 7,510 1,20-10°
2 2,40-10™ 5,00-10"
3 3,50-10” 8,00-10”

Tak Kak peakluu cjaefyeT paccuu-
TBIBATH II0 HEJOCTATKY, TO JaJiee pac-

cMaTpyBaeM HaVMMEHbIIVEe KOoJM4ecTBa
BelleCTBa U3 I1apbl.

Ne onibiTa n(nosydenHoe B peak- | C(MeTUIIOBOrO OpaHIKEBO-
1UM), MOJIb ro) B 100 vt

1 1,20-10° 1,20-10°

2 2,40-10™ 2,40-10°

3 3,50-10° 3,50-10™

Teneps caenyer ydecTb pasbaBie-
Hue. IlosydyeHHbIE KOHIIEHTPAIIMM IIO-
cJe pa3daBJIEeHNA:

4
CrnenoBatesbHo, € = 2,810 J1/MOJIbCM.
Jlajiee pacCUmMTHIBAEM OITUYECKYIO
woTHOCTD Iipu 100 Y%-HOM BBIXOIE!

Ne ommbiTa | n(mocse pazbaBieHNn),
MOJIb

1 2,410
2,0-10”

3 3,5:107

Ne ombrTa OnTnyeckas IJIOTHOCTD
1 0,06720
2 0,56000
3 0,98000

Jlasee oieHmMM, Kakyue 3HAYEHUA
VHTEHCVUBHOCTY IIOTJIOII[EHUA JOJISKHBI
ObLIy ObI OBITH, €cJi ObI BBIXOJ OBLI
100 %. IlocumraTb MOJAPHBIL KO-
(pULIMEHT MOTJIOMIEHNA JIJIA MEeTUJIOBO-
IO OPaHIKEBOr'0 MOJKHO, MICXOAA U3 3a-
xoHa Byrepa — Jlambepra — Bepa:

E=A/(cl).

CiemoBaTeJIbHO, BBIXOJ 10 KasKI0-
My OIBITY YMUCJIEHHO PaBEeH OTHOIIIe-
HMIO OIITUYECKON IJIOTHOCTY IJIA KadK-
JIOTO OITBITa K TEOPETUIECKOMY

Ne ombrTa Brixon
1 85%
2 68%
3 56%
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3) Illnpokoe mpuMeHeHME MeTUJIO-
BOTO OPAHYKEBOT'0 00YCJIOBJIEHO €TI0 MH-
IVKATOPHBIMM CBOJICTBaMM, a TaKiKe
BO3MO’KHOCTBIO HEOOPaTMMOTO OKNC-
JIEeHMs B MeTOJaxX IIOTeHIMOMeTpude-
CKOT'O TUTPOBAHMUA.

4) IIlpuMepbl  BEI[ECTB: JIAKMYC,
TUMOJIOBBII CUHMI, (PeHOJI(PTATENH,
aJIM3aPUHOBBIN YKeJIThI U T.1.

Kpurepun:

KonnuecTBa BellleCcTB B M3HAYAJb-
HBIX pacTBopax — 3 DaJa.

KommuectBa BemiecTB mocjye pas-
6aBiennsa — 3 6asa.

MognapuBIl K03(O(UIVIEHT II0IJ0-
menns — 3 6aJjuia.

Onrtuyeckas MJOTHOCTL IJIST KasK-
JIOTO 13 PacTBOPOB — 3 Hasia.

BeIxog 10 KasKAOMY M3 OIIBITOB —
3 basna.

IIpuMeHeHMe METUIIOBOTO OpaHIKe-
BOTO — 2 DaJia.

IIpumeps! BemjectB — 3 6asia (o
1 basty 3a mpuMep).

JVroro: 20 6aJI0B.

Ouens penxo B MOCKOBCKOI OJIMM-
nmajne aia 10 kiacca BeTpedaeTcs 3a-
Iada 1o PU3UYecKoli XMMNUM, OTHAKO B
STOM TOZY COCTABUTEJV PEIIMINCh Ha
nono0HbI dKcrepuMeHT. CTOUT OoTMe-
TUTb, YTO DKCIIEPUMEHT IIOJIyUMJICA
Y IaYHBIM.

Jna pelnlenusa NaHHON 3aJady co-
BEPIIIEHHO He HY’KHbl HUKaKVe 3HAHUA
0 (pM3UUYECKON XUMMIY, HYKHO JIUIIb
yMeHVe TPaMOTHO YNTaTh U MHTEepIIpe-
TUPOBATb MPEACTAaBJIEHHBIN JIVHHBIA
TEKCT, HAarpysKeHHbI TabiauuamMm u
dopmysaMu. YCJIOBHO Takas 3aJada
OTHOCUTCA K B3ajadaM Ha (QPYHKIO-
HAJBHYIO TPAaMOTHOCTL (€CTEeCTBEHHO-
HaY4YHYIO, YUTATEJbCKYIO I MaTeMaTH-
YeCKyI0), YTO YacTO «3allaJaeT» y CO-
BPEeMEHHBIX IIKOJBbHMUKOB. Te ’Ke, KTO
He UCITyraJicA IJIMHHBIX TEKCTOB, C 3a-
Jadeil CIpaBMJIMCh OYEeHb JIerKo. Ilo-
STOMY dHallle BCEro yYaCTHUKY II0JIyda-
Jii 3a Heé Jmbo 0, audo 20 6aJIoB.

i

4

XBaJjieOHOE MUCHMO T'aJIJIIIO

O OMBHBIN TaJJINI, X04y IobJarogapuTh Tebs 3a 6e3MepHYyI0 MOMOIIb B YKPOIIEHNY 9TOT0
CJIOXKHOTO Mupa. Bes Tebsa Mbpl ObI He BBINLIM HA TOT MHHOBAIVIOHHBIN TEXHOJIOTMYECKUN
YPOBEHB, HA KOTOPOM Celf9ac HaXOAVMMCH.

Cnacubo Tebe 3a TO, YTO 3aMEHMJI TOKCUYHYIO PTYTb CBOMMM SKUAKVMM CILJIaBaMIU,
KOTOpbIE NIPVMEHAITCA B KadecTBe AUMDY3MOHHBIX PACTBOPOB, CMa30K M MHOIMX APYIUX
IToJIe3HBIX Belell. Takske Osarogapio 3a 6€3pTyTHBIE TEPMOMETPHI IJIA N3MEPEHN A BBICOKUX
TEeMIIepaTyp, 3aIll0JHEeHHbIE TaJineM. S MoHuMaro, IIaBUThCA HEJIETKO, HO ThI 9TO JeJaelllb BO
OJ1aro Haero obiecTtsa!l

Criacubo Tebe 3a Jia3epbl Ha OCHOBE TBOETO OKCHUIA, HUTPUAA M apCeHNA, XOTA apCeHN]T
— BTO BOODIIE OTAENbHAA TEMA, TAK KaK €ro IpMMEHEHEe B BIIEKTPOHMKE HACTOJBKO BEJIMKO,
uyTo MHUp 0e3 HEro y’Ke HeBOOOpasuM: [OJYIPOBOJHUKOBBIE Jia3€phbl, CBETOAMOIBI,
OIITOBRJIEKTPOHMKA, DOTOBOJIbTAMKA U €I11€ MHOYKECTBO Pa3HbIX cdep.

Crnacnbo Tebe 3a IIOMOIIL OHKOJIOTMYECKNUM OOJIbHBIM IIPV TOPMOSKEHMM IIOTEPY KOCTHOM
Macchl, 32 BO3MOYKHOCTb OBICTPOIT OCTAHOBKM KPOBOTEYEHNA U 32 TBOM aHTUOAKTEpPUAJIbHbBIE
CBOJICTBA OT BCEX, KTO TaK MJIM MHAYE VIMEET JIeJI0 C MeVIIMHOIL.

B o6111em, GeccriopHo, TBOSI pOJIb OY€Hb BeJmKa. [IpogosKaii Hac paoBaTh CBOMMU TPEMs
9JIEKTPOHAMV Ha BHEIIHEM YpPOBHE, YAMBUTEJBLHOI JIETKOILIABKOCTBIO UM IMPaKTUIECKOIL

[I0JIEBHOCTHIO!

Imumpuil 9.
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IIpukazuukos Jannunia AagpeeBuda
YVuawuiica 11 kaacca MynuyunaibHozo a8mMmoHoMHOZ0

%ﬁ o6pazosamenvrozo yupexcdenus COII Ne 65, 2. Tromens.

;s, Hnmepecwi: mexcucyunaurnaprole obaacmu
O /* ecmecmeeHHOHAYUHO20 YUKAL HAYK, mamemamura. [Ipusép
e A pecuoraabrozo amana BcOILl no mamemamure u 0AUMNUAOBL

«Duzmex» no Hanpasaeruro «Ppusuxa» 8 2020 e.

Coruurosa I'annna [TaBioBHa

Yuumens pusuru u acmporomuu evicuetl kamezopuu MAOY
COIILI Ne 65 2. Tromerd, nouémuwiil pabomHUK 00ULe20 06 PA308AHUSL
Poccutickotl @edepayuu, nodbedumens KOHKYPCA AYUUUX YUUme-
sell Poccutickotl @edepayuu u Beepoccutickozo KOHKYPCa ulKoAb-
HBLX Yyuumenell pusuru u mamemamuxku Ponda Imumpus Sumuna
«lunacmus» 8 HOMUHAYUU «HACTNABHUK OYOYUUX YUEHBLL »

«RamcyJaa skmM3H1M» — HOBBINI ME€TOJX
MMOCaJAKIU JepeBbEB

Kaskapli 3HaeT 0 BasKHOCTM DKOJIOIMYecKux mpodsem. Hemuorme cro-
CcOOHBI pa3paboTaTh MPUHIMITEI X pelrteHna. Ho 6e3 KOHKPeTHOro BOILJIOIIe-
HIA IPUHINIIBI TAK ¥ OCTAIOTCA CJIOBaMM Ha Oymare mym B Bosayxe. [Ipenma-
raeM BaM I[IO3HAKOMUTBCA C paboToif, B KOTOPON IIPOBEJEHbI KOHKPETHbLIE
pacdeTs IapaMeTPOB U YCJIOBMIE cOpoca KaIICyJIbl AJIA ITI0CAIKY IEPEBLEB.

Becnoii-nerom 2019 roga 8 Cubu-
PY IpPOM30ILIM MacCCOBBIE IIOYKAPHI,
KOTOpbIe HAHECJV OTPOMHBIN yiepb u
IPUPOAHBIM, ¥ AHTPOIIOTEHHBIM KO-
cucremMaM. B gacTHOCTHM, ITOCTpagaIn
Jeca ApomalleBckoro paiioHa Trio-
MmeHckoil obaactu [1]. EcrecrBenHoe
BOCCTaHOBJIEHNME ITOCTPAJABIINX I1J0-
miazeli, mo MmHeHuio Hukosmas Huxo-
JaeBa (npexpcematensa  Komwurera
Tocaymbl O OPUPOIHBIM pecypcam,

COOCTBEHHOCTM ¥ 3€MeJbHBIM OTHO-
mieHuaAm), 3améer 50 — 60 Jer. OTo, B
CBOIO OYepenb, YIPOKaeT HEBO3MOMK-
HOCTBIO €CTeCTBEHHOTO BOCCTaHOBJIE-
HVS DKOCHUCTEMbI IIOTOPEBIINX TEPP-
Topuii. BoccTaHOBJIEHME JIECOB B yha-
JIEHHBIX MeCTaX PYYHBIM TPYyAOM 0y-
JIIeT CJONMIIKOM 3aTpaTHbIM. Paspabor-
Ka TEeXHOJOTUM IIOCaJKM JePEeBbEB
0oJiee OeIIEBBIM CIIOCOOOM ITO3BOJIUT
pemuTs 3Ty npobyemy.
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IIpesxne Bcero, MMOACHMUM, YTO Jie-
KT B OCHOBE KAaIICYJIBHOTO MEeTOJa
II0CagKI JepeBbeB.

Puc. 1. IIpoyecc nocadxu depesves
KANCYALHBLM MemOoOom

MeTton mocaznky JepeBbeB KallCy-
JlaMM 3aKJII04aeTcs, B IePBYI0 ouepeib,
B IIPOJIETE JIeTATEeJIbHOTO CPEeICTBa,
cIiocobHOro K cOpocy rpysa B IIOJIETeE,
HarpuMep 60MOapAMPOBIIMKA, CIIVICAH-
HOTO C BOOPYKEHMA, U IIOCJIENYIOIEM
cbpoce Kamcys wu3 OyopasJsaraeMoro
IIOJIIMepa C IIOYBOM ¥ HEeDOJIBIIMM ca-
SKEeHI[eM BHYTPM HaJ IIOCTpasaBIIeli
Teppuropueii (puc. 1). IIpu atom copoc
JIOJIPKEH OCYIIIECTBJIATLCA C TaKOil BBI-
COTBI, YTOOBI, C YUETOM CUJIBI COIIPOTVIB-
JIeHIA BO3JyXa, CHapAZ pPas3BUJI JOCTa-
TOYHYIO CKOPOCTb [JIA ITPOHMKHOBEHVIA
Ha IIyOMHY, PaBHYIO TOJIIMHE CJIOA
3eMJi B caMoii kancyJse. Cama KarcyJa
IIpY DTOM JOJI3KHA OBITb CKOHCTPYWPO-
BaHA TaK, YTOOBI:

- IIpY TIOJIETE casKeHell He ITOBPesK-
Jajicsa BCTPEUYHbIMM IIOTOKaMM BO3AyXa;

-IpM IPOHVKHOBEHNUM B 3€MJIIO
IaBJIeHle, OKas3blBaeMoe TIPYHTOM Ha
KaICyJy, JOCTUTAJIO IpeJesbHbIX 3Ha-
YeHWUi, BCJIENICTBYE Yero cama 060J104-
Ka pacTpecKuBaJach, HO He pa3pylla-
Jack. JacTuyHoe IOBpeskaeHue 0060-
JIOUKM KaIlCyJibl obecriednT OOJIBIIIYIO
IJolaAb KOHTaKTa MaTepuaJa, Je-
JKaIllero B OCHOBE ODOJIOYKM KaIICYJIBI,
C OKpysKalollell cpenoil. JTo, B CBOIO
ouepelb, INPUBEIET K YMEHbIIEHUIO

BpeMeHy, TpebdyeMoro AJisi eCTeCTBEH-
HOTO Pa3JI0sKEeHNA 000JI0YUKIL.

IIpennonaraercsa, 4To KamncyJsa U
JlepeBo, KOTOpOe B JaJibHeleM Oymer
IIOMEII[eHO B KaICyJy, OyAyT M3rOTaB-
JIMBATBCS OTJEJIBHO U JIMIIb HEITOCPeI-
CTBEHHO Ilepe]; BBICAOKOI mepeBo Oy-
JIeT IOMeIaTbCA B KaIlcyJy. OTo 00y-
CJIOBJIEHO TeM, YTO IJINTEJbHOE B3al-
MOJEMICTBIE TIOYBBI U COAEPIKAIIeil eé
KaIlCyJbl BBI30BET MPEKIeBPEMEHHOE
IIOBPEsKAeHYE TTOCTIeJHEIN.

Teneps obpaTtumMcsa K OaHHBIM O
TEPPUTOPUM ITOCAAKY. APOMAIIIeBCKU
paiion TroMeHCKOII oOJslacTy XapakTe-
pusyeTcsa pPaBHMHHBIM peJbedoM C
HEKOTOpOil 3a00JI0YeHHOCTBIO Teppu-
TOPUM BCJIEJICTBME HEOCTATKa CTOKAa
BHYTPEHHUX BOJ.

B 0CcHOBHOM MeJIKOJIMCTBEHHBIE JIe-
ca Ha Teppuropun TrOMeHCKOIT obJac-
TY IIpeJCTaBJIeHbl BujamMy bepésa my-
umcrasa u Bepésa moBucmaa [2]. Obda
ByJa nepesa pactyT g0 25 — 30 meTpoB
B BBICOTY HOpM OJATOIPUATHBIX YCJIO-
BuAX. KopHeBasd cucrema [LOCTUTAET
3HAYNTEJIbHOTO Pa3BUTUA, HO HE IIPO-
HUKaeT IJy0oko B mouBy. ;KuByT aTn
JIepeBbA CPABHUTEJIBHO HENOJIO — B
cpenseM go 120 Jer.

ITomMuMO OOJIBILIOTO YMCJIa CXOOHBIX
4epT, y STUX BUJOB HAOJIONAIOTCA U
pasanuns.

Bepéza noBucaasa sydiiie mpouspa-
CTaeT Ha He INEPEeYBJAYKHEHHBIX Tep-
puTOpUAX C OOJNBIIMM KOJNIECTBOM
cBeta. JlydIle Bcero oHa pacmpocTpa-
HAeTCA Ha CylecAx U CyIJIMHKaX. Be-
pésa mymmcras, HalpOTUB, BBIHOCUT
3aboJsaunBaHNE TEPPUTOPUIL.

JpyruM dYacThbIM IpPEeACTaBUTEJIEM
MEJIKOJIMCTBEHHBIX JIECOB TIOMEHCKOI
obsractu ABaderca OcuHa OOBIKHOBEH-
Hada [2]. BeicoTa nepeBa MOKeT LOCTU-
ratb 10 30 metpoB. KopHeBasa cucrema
XOPOIIIO pa3BUTa U JOCTATOYHO IJIy0o-
KO YXOIUT IIOJ 3€MJIIO, TAK UTO OCHHO-
BBbI€ KOJIKY CMOTYT JIOCTaTOYHO OBICTPO
BOCCTAHOBUTBCSA IIOCJE IosKapa. He-
CMOTPA Ha TO, YTO DTOT BUJ JepeBa



MaJioTpeboBaTeNleH K KJIMMAaTy, OH
o4eHb TpeOoBaTeJIeH K CBOMICTBAM II0Y-
Bbl. OHa nOJ’KHA OBITH HE CJIMIIIKOM
cyxoii, Ho 1 He 3abosodyenHoit. Ha 6o-
JIOTaX K€ OCUHBI BCTPEYaloTCs KpaliHe
PenKo U pacTyT ILJIOXO.

Hecmorpsa va TO, uTO OocuHa 0bJsa-
JlaeT XOpolllell BhIXKMBAEMOCTBIO, 00y-
CJIOBJIEHHOJI TJIyOMHON IIpous3pacTaHns
KOpHeJi, OHa B MEHbIIIEN CTEINeHN I0J-
XOOUT JJIA TIOCAZIKM HA DTOM TePPUTO-
pun, T.K. OOJBIIOE YNCJIO MOJIOIBIX
Ca’KeHI[eB MOJKeT IIOTMOHYTbH OT BO3-
mencTBusl OOJIOTMCTBIX IIOYB eIé Ha
cTaany IIPVMKMBAHNA.

IlosToMy BepHEMCA K CpaBHEHMIO
JIByX PacCCMOTPEHHBIX BUIO0B OepésbL
OueBUIHBIM IPETEHJEHTOM Ha MUC-
II0JIb30BaHME B KalICyJIBHOM MeTOJe
cTaHOBUTCA Oepésa mymmcras, T.K.
OHa CIIocOOHA K IIPOM3PACTAHMIO B 3a-
60JI0YEeHHBIX TEPPUTOPUAX.

Vlexona n3 maHHBIX paboOTHI, IIPO-
BeJEHHOI paHee ¢ Bepésoil miockom-
CTBEHHONM — OJM3KUM POJCTBEHHIKOM
Bepéanpr myumcToit, — MOKHO CHeJiaTh
BBIBOJI, UTO B nlepBble 9 — 10 JieT sxku3HU
€CTeCTBeHHbII I[IPUPOCT JepeBa Co-
craBsger 20 — 30 cm B roz [3].

B nepsoe Bpemsa :xku3HM Oepésa u
OCMHA OYeHb ITOXOKM ¥, B YaCTHOCTY,
obJalaloT CXOXKell KOPHEBOW CcucTe-
Moit. B paboTe o0 MUKPOKJIOHAJILHOMY
Pa3MHOKEHMIO OCHHBI IIOKa3aHa BO3-
MOSKHOCTb MAacIITabHOTO yBeJIMYeHNA
YJCJIEHHOCTY YKOPEHEHHBIX 00pasIioB
(bonee 1 munmona) pasmepom 1o 80 —
85 cm [4]. OTo mocTuraeTca mMyTEM BbI-
pamvBaHuUA N Vitro 3a CYET MepU-
CTEMHOJ KyJIbTYPBI B3ATOTO 32 OCHOBY
opraHmaMa U JaJibHeNIIero IpuBUBa-
HIA IOJIyYeHHBIX 00pasioB. B wacTHO-
ctu, geped 11 — 12 mecaAres yxe OyayT
JIOCTYIIHbl YKOPEHMBIINECH CAa’KeHIIbl
BbIicoTOi 20 — 25 cm. K aToMmy BpemeHn
y o0pasioB pasBMBaeTcsa KOpPHeBad
cucTeMa, pacIpocTpaHdAlolladcAd Ha
noyBe Ha 06BEM 0K0JT0 350 cM'.

Kak ysxe O6b110 cKa3aHO paHee, IJId
co3IaHMA KallCyJibl HeoOxXoauma Omo-
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pasjyaraemas oboJsiouka. Buogmerpana-
LA — DTO IIPOLIeCC Pas3JIoXKeHnsa pas-
JINYHBIX KOMIIOHEHTOB /I MaTepPHaJioB B
OKPY’KaIoIIlell cpesie II0J, BO3JeliCTBI-
€M SKVBBIX OPTaHIM3MOB, B IIEPBYIO O4e-
penb, MUKPOOPraHN3MOB.

K uueny OmomerpagmpyembIx mo-
JIMEPOB OTHOCATCA IIOJIMMEPLI Ha OC-
HOBe MOIMQUIMPOBAHHOTO KpaxMaJa
¥ OpTaHMYecK) pasjaraeMbIX IJIacTH-
(pUKaTOPOB: MHOIOATOMHBIX CIVIPTOB,
Hampumep, rantepusa. [lommmep Ha
OCHOBE KpaxMaJia IIpesicTaBsaeT coboit
IIPOCTPAHCTBEHHYIO CTPYKTYPy M3 OC-
TaTKOB Ilelleli MHOTOATOMHBIX CIIMPTOB
M MOJIEKYJI IIeJLII0JIO3BI, 00JIa1ai0llyI0
3HAYUTEJBHOI YIPYTOCTBIO M IIPOYHO-
CTBIO Ha CoKaTHe.

18 cm

60°
6,31 cm

| 7,28 cm |

Puc. 2. [IpunyunuaivHas cxema Kan-
cyanl 048 nocadku 0epesgves

I omperneseHMs TOJIIIMHBI CTe-
HOK KaIICYJIbI MbI BbIBEJIM 3aBUCUMOCTD
CUJIbI, NABJEHUA M CKOPOCTU, HEODOXO-
IVMOJ IJIs TPOHUKHOBEHUA Ha HEKO-
TOPYIO IIyOMHY, OT PACCTOAHNSA, IIPOii-
JIIeHHOTO TeJioM B 3eMJje. Ha cHapsan
IIpM €T0 IPOHUKHOBEHUM B IIOYBY Heii-
CTBYIOT CIJIa CTATUYECKOTO COITPOTUB-
JIeHIdA, CUJIa OUHAMMWYECKOIO COIIPO-
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TUBJIEHVA, BbISBBaHHAA I/IHepLU/Ief/l I104-
BBI, U CUJIa BA3KOTO TpeHus (mocien-
Hell mpu OOJIBIIINX CKOPOCTAX MOYKHO
npenebpeun). B pesysbraTre pacyéToB
d Y4ETOM IIJIOTHOCTH IIOYBBI
(1,82r/cM’), IJIOTHOCTM JApPEBECUHEI
(0,63 r/cM’) M mapaMeTpPOB CTBOJA MO-
JIOZIOTO CasKeHIla [4], a TaksKe XapakTe-
PUCTUK KaIlCyJIbl (pUC. 2), MBI TIOJTY4M-
JIY, 4TO CKOpPOCTb, HeobxXonmmmas g
IIPOHUKHOBEHNA B IIOYBY HAa 3aJaHHYIO
rIyOuHy, coctaBiaseT 34 Mm/c.

CunraeMm, 9TO Kopmyc He Oygmer
paspylaTbCcAa IIPY HOPMAaJbHOM Ha-
MIPAMKEeHNM, BOSHMKAIOIIIEM B CEpeIHe
CJIOA KOpIlyca ¥ He IIPEBBIIIAIOIIEM
[penesibHOE y MaTepuaJsia, 1nogobpaH-
HOTO JAJIA KaIICYJIbI, T. €. B TAKOI CUTya-
1y He OyJZeT BO3BHUKATL IIPEBLIIIAI0-
IIIer0 CKBO3HOTO pasphbiBa. Torzma Heob-
XoauMadA TOJIIMHA KOopIlyca Ha OIpe-
JIeJIEHHOW BBICOTE h OT KOHYMKA Kall-
CcyJbl OyIeT BhIpaskaThCH, KaK:

d=22"(p — 1) ~ 0.013h,

roe f = 1,011 — orHOIIEHMEe Ha-
PY*KHOTO pajnmuyca 0OOJIOYUKM, IIPOBEe-
JEHHOTO 13 OCHU BpallleHUs, K BHyTPeH-
HEMYy.

C KaKoil BBICOTbI JOJIXKHBI OBITH
CcOpPOIIIeHBI KaIICYJIbl, YTOOBI OHM Pa3BU-
JII HeOOXOAVIMYIO NJIA IPOHMKHOBEHMUA
Ha B3aJaHHyH [NIyOMHY cKopocTh? VI3
BBIPAYKeHMA AJIA 3aBUCUMOCTY BBICOTHI
OT BpEMEHU MaJeHUA I[OJIydaeM, UTO
[Py IIPOJETE HAJ IIOrOPEBIIEN Teppu-
TOopuell HeobXomuMo cOpachIBaThL Kall-
CYJIBI C BBICOTHI IIPUMEPHO 35 METPOB.

Takum 006pas3oM, MbI OIIpeeJININ
OCHOBHBIE TIapaMeTpbl HEIIOCPeACT-
BEHHO CaMOJl KallCyJibl, & TaKyKe yCJO-
BuA eé cOpoca. B pmasbHelmeMm mopu
IIpoBeAeHNN VICIIBITaHUA KaIlCyJIbl B
peaJIbHbIX YCJIOBUAX BO3MOYKHA KOP-
PEKTUPOBKA KaK CTPOEHUs KaIllCyYJIbl,
TaK 1 MeToJa eeé I1ocagKI.
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OOcyskneHre cTaTby Ha caiiTe MeqUIIMHCKIX HOBOCTEN:
X: Anecresnusa — 9To ax! JJaBHO mmopa yXOAUTH OT DTOV BapBapCKOM IIPaKTUKIL
ToJsibKO Bpauy HAlllM IO CUX IIOp He MOTryT 0e3 Heé orepalmy IpoBoAuUTh. Vlnu He

XOTAT?

Y: BpauaMm Kak pa3 BCE paBHO. A BOT IMAIMI€HTHI [I0YEMY-TO HE XOTHAT.

CTyneHTbI-MeIMKM, TIOBTOPAA JIATbIHb, CJIYYallHO BbI3BAJIM JNEMOHA. BemHBIi

neMoH. Ternepb OH pacujeHeH 1 3aCIUPTOBAH.

CTyIeHTBI-TICUXO0JIOTY, IIOBTOPSS JIATHIHD, CJy4YaliHO BbI3BAJV IeMOHA. BemHbIi
nemon. OH 11 He 3HaJI, CKOJIbKO y HErO Ha caMOM JeJe IpobdJem.



¥YxoB CraHucaaB AHATOJIbEeBUY
Compyonux Kaaysccrozo puauana MI'TY um. H.3.
Baymana, unxcernep gusuro-rumur

CeménoB Ajiekcanap AJIeKCaHAPOBIY
T'naguwiil akenepm AO « BHUMHM » um. axademura
A.A. Bousapa, Kandudam xrumureckux HayK

Jlorapmndpmbl B XviMmyum 1 0110J10TUN

B craThe pacckasbiBaeTcsa 00 MCTOPUM OTKPBITUA JIOTaPUMMIIECKON
pyHKIMN, €€ CBOMCTBAX M POJM, KOTOPYIO OHA UTPaeT B XVMUMU U OM0JI0-

TUN.

He Tax maBHO MupoBas HayKa OT-
metuaa 400-jetme Jsorapudpma. Ita
yIOUBUTEJbHAA (PYHKLMA ChIrpajsa B
MCTOPUYM HAyKM OYEHb BAYKHYIO POJIb.
ITorpebroCTBb B JOrapndmMax BO3HUKJIA
B CBA3M C HEOOXOAVIMOCTBIO YIIPOCTUTD
IPOMO3JKIE PACUYETHI yUYEHBIX, B IIep-
BYIO Oo4epenb acCTPOHOMOB. Jlorapudm
KaK TepMMH M CaMO IIOHATHE ObLI
IIPEJJIOSKEH €ro IIePBOOTKPBIBATEJIEM,
SKCLIEHTPUYHBIM IIOTJIAHACKUM 0Oapo-
HoM JlsxoHOoM Hemepowm, omybiamkoBaB-
mmM B 1614 roxy cBoll TpaKTaT C 3a-

OaBHBIM HasBaHMeM «Bosmebrubre Tab-
JIel Jorapudgmos». Hernep npecieno-
BaJl YTWJINTAPHYIO IeJib, 3aHMMAasCh
IIOMICKOM CPeJCTBa MJIsI yMEHBIIEHUA
TPyZoEéMKOCcTU pacuéToB. OmHAKO CO
BpeMeHEeM OKa3aJioChb, YTO JIOTapudMm
VMHTEPECEH U II0JIe3eH He TOJIbKO STMM.
OH BO3HMKaeT NIpM PelIeHn) MHOTUX
3a71a9 (PUBVKM ¥ MAaTEMATMKN: HAIIPU-
Mep IpY HAXOKAEHMUM ILJIOLIANM Tpa-
IIenuy, OTPaHMYEHHON TuUIepOosoin u
OCBI0 abCIMCC; PV BBIYMCJIEHUNM IIpe-
JIeJIOB HEKOTOPBIX II0CJIEIOBATEIHLHO-
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CTel M CyMMBI PSAJZI0B, B CAMBIX Pa3HBIX
NPUJIOMKEHUAX MEeXaHUKY, OINTUKU U
3JIEKTPOTEXHUKIL.

Jlna Hawvajsa CTOMT BKpaTle Ha-
IIOMHUTb, YTO TaKoe JIOTapudM I 4YeM
OH Tak OTJIMYAETCA OT BCEX APYTUX
dysrImit. Jlaske TOT, KTO HMKOIrZa He
II0JIb30BAJICA JIoTapudMaMy, HaBepPHA-
Ka BO3BOAWJI YVICJIA B CTEIIEHDb, XOTHA ObI
B KBaJlpaT MWIM B KyD, 9TO COOTBETCT-
ByeT creneHaM 2 u 3. Hanpumep, mpu
BO3BEJIEHNMN B KBaApaT 1 B Kyb umcia 5
MBI IIOJIyYMM COOTBETCTBEHHO 25 1 125,
a npu Bo3BefeHuu ynciaa 10 Mel nosy-
M B pesdysabTaTe 100 1 1000. Torga B
Ka'KIOM U3 IIPMBEJEHHBIX CJIydaeB
4qiycsa 2 1 3 OyAyT paBHEI JorapupmMam
MOJIyYeHHBIX 4YMCeJl C TOM JIMIIb pa3-
HUIIEN, YTO B IIEPBOM CJIydae MBI VIMe-
eM JIeJIO ¢ JIOrapyMOM 10 OCHOBAHMUIO
5, a BO BTOPOM C JIOTapM(MOM II0 OCHO-
BaHMO 10.

In(x)
‘lg (x)

:

B maTemaTuueckoii 3ammcy 3TO BbI-
TJIAZUT TaK:

log, 25 =log, 5" = 2;

log, 125 =1log, 5° = 3;

log,, 100 = log,, 10° = 2;

log,, 1000 = log,, 10° = 3.

log, (x)

}.

A2

“

"
—“o

IIpodmnabHoEe 00pazoBanme

VInnexc nmpm cumBoOJIe Jorapudma
o3HauaeT ero ocHoBaHue. Jlorapudm mo
ocHOBaHMIO 10 MamM «gecATUYHBIN JIO-
rapudgM» B CBA3M CO CBOEN BasKHOI
poJbI0 MMeeT coOCTBeHHOe 0003Haue-
HIe, II03TOMY IIOCJIEIHME JBa IIpUMepa
cyleyeT 3alMChIBATE HECKOJBKO JIHA-
ge:1g 100 = 2;1g 1000 = 3.

B kayecTBe OCHOBAaHMA JICIIOJIB3Y-
I0T TOJIbKO IIOJIO}KUTEJIbHBIE dYICJIA.
JlorapuMOB OTPUIIATEJIEHBIX YNCEJI
He CYIIeCTBYeT, TaK KaK HeJIb3s BO3-
BECTY IIOJIOKUTEJIbHOE YMCJIO B KAKYIO
OBI TO HM OBLIO CTeIeHb, YTOOBI ITOJIY-
Y)Th YJCJIO OTPUIATENbHOe. B To ke
BpeMa caM JorapmupM MOYKET IIPUHN-
MaTb ¥ OTPHUIIATeJbHbIe 3HaYEHN s, Ha-
npumep: 1g 0,01 = —2;1g 0,001 = —3.

Bce gorapudmer (He TOJIBKO necs-
TUYHBbIE) O00JaJal0T MHTEPECHBIM U
O4YeHb I[eHHBIM CBOVICTBOM. OTO BBIpa-
JKaeTCcs IIPaBUJIOM: «JIOTapU(M IIPON3-
BeJIeHIsA paBeH CyMMe JiorapudgMoB
COMHOSKUTEJIEV», KOTOPOE 3allChIBa-
eTCsA TaK:

log, XY =log, X +1log, Y

B camom neste, ecom 1CroIb30BaTh
IIPUIMEPBI, I[PUBEJEHHbIE BBIIIE, TO
JIETKO BUJETH:

100-1000=10"-10"=10""=10" =
100000.

OTOT IIPMMEpP COBCEM IIPOCTON, HO
OH II03BOJIAET IIOHATb, UYTO AJIA YMHO-



JKeHMsA JBYX UMCeJ MOKHO CHadaJja
BBIUVMCJIUTD UX JOrapudMbl (HaIpu-
Mep, OeCATUYHBIE), CJIOKUTD X, & 3a-
TEM I[IPOBECTV OIlepalyio, 00pPaTHYIO
JIoraprnMIUPOBaHNIO, TO €CTh B IIPUBE-
JIEHHOM CJIydae 4JICJIO JeCATh BOBBECTI
B HY’KHYIO CTelleHb. BoT Oojee cio-
HBIII IPUMEp YMHOMKEHUS YMCEeJ C I10-
MOIIIBIO JIOTAPU(PMOB:

63138 = 101,79934.102,13988 — 101,79934+2,13988 —
=10"""" = 8694.

ITesas gacTe Jorapmudma Ha3bIBa-
eTcsA XapaKTepUCTHKOW, a xgpobHas
MaHTJICCOIA.

Hanpmumep, 1g(20 000) = 4,301..., a
1g(2) = 0,301... ManTucchbl 3TMUX JIOTa-
PudMOB OAMHAKOBEI, & XapPaKTEPUCTU-
K OTJIMYAIOTCA Ha YeTbIpe eaVHUITLL. B
9TOM CJIydae TOBOPAT, YTO UMCJIA OTJIV-
4JarTcA Ha 4 mopAnKa.

Omnepanusa, obpatHad JorapmdMu-
pOBaHNUIO, Ha3bIBAETCA ITOTEHIMPOBA-
HyeM. PyHKIMA, B KOTOPOII HEKOTOPOE
IIOCTOSAHHOE YMCJIO BO3BOIOUTCA B IIe-
PEMEHHYIO CTeIlleHb, HOCUT Ha3BaHUE
TI0Ka3aTeJIbHOM (PYHKIMI UV aHTUJIO-
rapucpma. Kasymasacsa cJIosKHOCTb JIO-
rapudMmnpoBaHNA COMHOMKUTEJIEN,
CJIOMKEHUA JIOTapU(MOB I IOCJIEeLYI0-
ojero IIOTeHIMpPOoBaHMA MX CYMMbI C
JCIIONIb30BaHMEM TabJuIy JIoraprgMoB
U aHTUJIOTapU(PMOB He UIET B CpaBHe-
HJIE CO CJIO}KHOCTBIO YMHOKEHUA U Jie-
JIeHVA MHOTO3HAYHBIX YJCEJI B CTOJI-
OMK, OCODEHHO KOrja STU OIepalumu
TpebyeTca NTPOBOOUTHL MHOTOKPATHO.
ITonp30BaTen0 coBpeMeHHON HUQPPO-
BOM TEeXHUKM TPYAHO IIPEICTaBUTh,
HAaCKOJIbKO ObliIa TPYAOEMKON IIpolie-
Iypa YMHOYKEHUSA U JeJIEHUS MHOTO-
3HAYHBIX YVICeJI 0 M300peTeHns Jora-
pudma. ACTPOHOMBI TPATUIN OECATKA
JIeT Ha HYIOHbIEe U OI{HOO6pa3HbIe BbI-
uyciyenusa. Jlorapudpm ke, 10 MHEHUIO
U3BECTHOTO (PPaHIIy3CKOTO MaTeMaTu-
ka IIbepa-Cumona Jlanmaca, momapni
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YYEHBIM TOJbl KM3HU, COKPATUB Bpe-
MA, TpedyeMoe Ha IIPOBEEHNE BbIUNUC-
snennit. Oguako 6osee 1000 seT moTpe-
6oBaJIOCh Ha TO, YTOOBI HAYYUTHCA BBI-
YNUCJIATHL [APOOHBbIE CTEeNeHM U JioTa-
pUMUPOBATL ITPOMU3BOJILHBIE YNCJA.
ITepBeIM BTO cpesan motaanger] J»xoH
Henep, mouty OJHOBPEMEHHO C HUM
COCTAaBWJI  aHAJIOTMYHBLIE  TaOJIMIIBI
mBestnaper; Voer Bropru, mocse uero
YCUIUAMY MHOIMX MaTEMaTUKOB JIOTa-
pudM HaBcerza BOWLIEJ B MUPOBYIO
HayKy U ChITpaJl B HEl CBOI yIUBU-
TEJBHYIO POJIb.

Beauunner gecATnUHBIX Jorapud-
MOB B IIpuMepax, IPMBEJAEHHbBIX BBIIIIE,
YMCJIEHHO COBIIQJIAIOT C KOJMYUECTBOM
HyJIell B JIOTapuU(PMUPYEMOM dUUCJIE.
Ecan umciio meHbie eqMHNIBI, TO JIO-
rapudM MMeeT OTPUIATEJbHBIN 3HAK,
HO KOJIMYECTBO HYyJIell Ilepe] e IMHNIIEeN
BCe TakK ’Ke JaéT ero abCOJIOTHYIO Be-
JUYUHY. ¥ 100CTBO U HATJIALHOCTD 00y-
CJIOBMJI MHOTOBEKOBYIO ITOIIYJIAPHOCTD
IecATudgHOro Jorapucpma. OZHAKO 3TO
CBS3aHO TOJIBKO C TEM, YTO MbI MCITOJIb-
3yeM HEeCATUYHYI0 CUCTEMY CUNCIIe-
HuA. Ecom 6bI, cKajKeM, IMBUIN3AINAA
alTeKoOB He OblLiIa pa3pyllleHa MCIaH-
unem OpHanoMm Koprecom, ocBomia
BBICIIIYI0O MaTEMaTUKy ¥ CaMOCTOS-
TEJBHO OTKPBLIA JIOTapU(pPMIUIECKYIO
(pyHKIVMIO, TO HaBepHAKA Obl UX y4Ié-
Hble JICIIOJIb30BAJIM JBaJIlaTePUIHbIE
Jorapudgmbl. BaBuyoH co cBoeli Iec-
TUECATEPUYHON CUCTEMOI CUMCIIEHUA
MOT OBI JOVITI B CBOEM HAYYHOM Pa3BU-
TUM 10 JorapugMoB 1o ocHoBaHMo 60.
IIarepuynsle JorapudpMbl MOV ObI
BO3BHMKHYTb Ha Pycu, KoTopasd mpak-
TUKOBaJIa CUET «MIATKAMN» (BCIIOMHUM
dpasdy «aBa ImATH IIAIOK cepebpar» u3
CKa3KU ILII. EpmmioBa «Konex-
ropOyHOK»). X0Td, COrJIacuMCes, YTO BCE
3TO JOBOJIBHO OTBJIEUEHHbIE (DAHTA3UN.

Ecsm ¢ sorapucpmamm 1o ocHoBa-
uuio 10 BCE MNOHATHO, TO OOBACHUTH
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4eJIOBEKY, He 3HaKoMoMy c audde-
PEHIMAJNbHBIM ¥ MHTEIPAaJbHBIM CUIC-
JIeHVEeM, OTKyZa IOABUJINCH JIOorapud-
MBI HATypaJIbHble, 0003HAYaeMble KaK
In(x), He Tak y»x mpocto. B HaTypasib-
HBIX JIOTapr(MaxX OCHOBAHVEM CJLYIKIT
IIOCTOAHHAA Oijiepa WM YUCIIO «e»,
KOTOpoe  NpUOSMMBMUTENILHO  pPaBHO
2,71828... u onpenesigeTca Kak IpeJedt
BBIPAKEHNA!

1\
e= Jm(1+5)

Tem He MeHee, UMEHHO HATypPAaJb-
HBIIT Jlorapnu(M BO3HMKAET IIPU pellre-
HIM Pas3JIMYHBIX 3a/Jad B €CTeCTBEH-
HbIX HayKax. MOMKHO cKa3aTb, dTO
TOJIBKO B HaTypaJbHOM Jorapudme u
IIPOABJIAETCA VCTMHHAA CYTb OTOM
YOUBUTEJBbHON (PYHKIMNM. A IO CBOel
3HAYMMOCTM JJIA BCell MaTeMaTUKU
KOHCTAaHTa «e» He YCTylaeT 3HaMeHl-
TOMY YMCJLY T

Ecte emé oamH wWHTEpECcHBIT U
Ba’KHBII BUJ JIOTapM(PMOB — JBOMYIHBIE
Jorapudgme! (puc.l). He Tak gaBHO B
cooTBeTCTBUM €O cTraHmaptoMm ISO 31-
11 um npucBomaym cobCTBEHHOe 000-
3HavyeHne lb(x), xora uamie ero o000-

3HayaoT Kak log,(x). Otu jorapudmbl
HaXOOAT OpPMUMEHEHNUEe B TEOPUU WH-
dopmalmm, B KOMOMHATOPUKE, B OBICT-
pom mpeobpasoBaunu Pypee, a Kpome
TOTO OHM CBhITPaJM OOJBIIYIO POJb B
Teopnn My 3bIKN.

~
]

Jorapuhpm x

[

Puc. 1. Tpu Hauboaee wacmo ucnoas-
3yemublr nozapudma: 080UUHBLU, HA-
MYPALLHBLU U 0eCAMUUHBLU

Koneuno, xumma wu OuoJsiorus
OYEeHb CUJIBHO OTJIMYAIOTCA U OT (PU-
3UKM, U OT acTpoHoMumu. B cBA3u c
STUM BO3HUK PE30HHBIV BOIIPOC: MOTYT
JU COBPEMEHHble XVMUK U OMOJOr
IIPOKUTD, BOOOIIlE HE 3HAsdA, YTO TAKOe
Jorapudm?

Tabauya 1. Xporoaoeus cobvimuti, C8A3AHHBLY C L02aPUPMAMU

1614 r. I»xon Hemep coctaBn nepBbie TadJmilk! jtorapudgmos Hemepa

1617 r. Voct Bropru omy6smkoBas cobCTBeHHBIE TaOJMMIBI M CYMTAETCA «BTO-
PBIM OTI[OM» JIOTAPM(PMOB

1617 — Vlorann Keruep nmpumeHms JjorapudMbl B aCTPOHOMUM, repepadoTaB

1619 . Tabsmisl Henepa n Bropru

1617 r. T'enpu Bpurce: gecaTndHble JorapugMbl HATYPAJIbHbBIX YYICET

1620 r. Isxou Crieriesi: TabIMITbl HATYPaJIbHbBIX JIOTaPU(PMOB

1620 . OamyHsn 'aHTep: cuéTHOE yCTPOMCTBO U3 JIMHENKY U IBYX IIUPKYJIei

1622 . Jlorapudpmmuyeckasa auaenka (Yuabam Otpen u Puyapn Jenamerin)

1647 r. T'peryap ne Cen-Bencan gokasaJi, 4TO ILJIOMIAAb TPAIELMM IO TUIIEP-

60J1071 BBIpAsKaETCs HATYPaJIbHBIM JIOTapyMOM

1668 r. Huxosmayc MepxkaTop: epBbIil pAf AJIA BEIUMCIEHNA JIOrapudMoB




Emié coBceM HemaBHO O MHMKe-
HEPHBIX PAcYeTOB aKTMBHO MCIIOJIb30-
BaJM JIOTAapU(PMUUECKYI0 JNHENKYy —
aHaJIOTOBbIVI CUETHBIN ITPUOOP, B OCHO-
BY U Ja’Ke B Ha3BaHME KOTOPOTO 3aJI0-
JKeHO IoHATMe Jorapudgma. He morm-
Masd CyTH JIOrapuPMUIECcKoil (PYHK-
LMY, HEBO3MOKHO OBIJIO IT0JIb30BATHCH
9TUM CUETHBIM MHCTPYMEHTOM, & 3Ha-
YUT, IPOBOAVITH MHMKEHEPHbIEe 1 Hay4-
HbIe BbIUVCJIEHNA.

Jlorapudpmmaeckas smHelika B 2022
roxy Toske orMeTuT 400-JeTHMIT 100MIert.
Bnpouewm, Mo3xHO HAUMHATE TPa3IHOBATD
1001Ien ysKe celidac, Tak Kak B 1620 roxy
BIEpBble OBLI MCIIOJIL30BAH IIPVHITUII €€
paborsr (Tabs 1). Tpu ¢ moJsoBMHOI cTO-
JIeTHs JorapuddMUUecKas JIMHENKa CJIy-
SKMJIA VICCJIEIOBATENIAM BCEX HallpaBJie-
HIIA. C Hel ObL 3HAKOMBI
M.B. JlomonocoB n JI.VI. Mennesees, ¢ eé
TIOMOII[bI0 HE TaK JABHO PACCUUTHIBAJIN
3apAx aToMHOi O60oMObL Ona momasa B
kKomemuio JLVIL Tarimass «CaMOrOHIIKII»
(pmc. 2), B KOTOPOI OAMH U3 MPOU3BOAV-
TeJiell CYPPOraTHOrO aJIKOrOJIA B MCIIOJ-
werrn IO.B. Huxkysmua paccumTeiBaeT c
TIOMOLIIBIO  JIOTapU(PMITIECKO  JIMHEKY
KOJIMYECTBO caxapa B CBOEM IIPOTMBO3A-
KOHHOM OJOTEXHOJIOTITYECKOM ITpoliecce.

Puc. 2. Pacuém xoauuecmaa
UCLOOHBLY Peazenmos 045
OUOTUMULECKOZ0 PeaKmopPa C
NOMOUBI0 A02aPUPMULECKOU AUHEUKU
(x/ ¢ «Camozonwuru»)
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Iloka sorapudmuygeckas JMHeNKa
ObL1a TomyJApHA, OJslaromapsa el Io-
BCEMECTHO JCIIOJIb30BAJICA M JIOoTa-
pucM, KOTOpPBINi ObLT M3BECTEH BCEM,
OT IIIKOJIbHMKA MO0 akajgemMuka. ABTO-
paM 3TOl cTaTbM, OKOHUMBIIMM B 1995
rony MOCKOBCKUII MHCTUTYT TOHKOI
XVMUYEeCKON TEXHOJIOTUN VIMEHN
M.B. JlomoHOCOBa, IOOBEJIOCH IIOJIB30-
BaTbCA JIOTAPU(PMIUECKON JIMHEKO
(puc. 3), xoTa B TO BpeMdA y:Ke ObLiu
JIOCTYIIHbl MH)KeHepHBble KaJIbKYJATO-
PBI, BCKOpe 0eCrOBOPOTHO BBITECHVB-
e e€ 13 Hay4YHOro 00Mxo/a.

Puc. 3. JIoeapugmuvecras aunetixa
001020 U3 A6MOPO8 CMAMDU

Ho pmasxe ecsin oTBiieubca ot Jjora-
pUdMIUUeCKoi JIMHENKM, KOTopasa ceii-
Jac yKe HUKEM He JCIIOJIb3YeTcd, TO
HECJIO}KHO IOHATb, YTO OMOJOTYy U B
OCODEHHOCTM XVUMMKY 0e3 JiorapndMoB
He oboiTuch u ceronus. VIMeHHO MaTe-
MaTUKa, IPUYEM BBICIIAA, CAejaJja U3
XUMMUM ¥ OMOJIOTMM MHOTOTPAHHO pas-
BUBAIOIIIMECA CUCTEMATU3UPOBAHHBIE
y4eHUd, a JorapmudM MOPOYHO 3aHAJI
TaM CBOe IIOYETHOe MecTo. BeroMmHa-
ercsa BeickasbiBaume V1. Menneseena:
«Hayka HaumbHaeTrca c Tex IIOp, Kak
HaYMHAIOT U3MEPATD...».

JI3BecTHO, 4YTO MHOIr'Me OPUPOIHbIE
00BbEeKThI, HAIPUMep, PaKOBMHBI MOJI-
JIFOCKOB, COLIBETUS U COILJIOAMA PacTe-
HUI, MMEIOT (POPMY JioTaprdpMmrdecKori
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compasn. B Ouosiormm MBI TakiKe
BCTPETUM JorapudM, MCCIenys pas-
MHO’KEHIE MUKPOOPraHM3MOB B IIMTa-
TEJIbHON CpeZle B YCJIOBUAX, KOTJa UM
XBaTaeT IMUTAHUA UM OHU HE CTPALAIoT
OT CTEeCHEHHOCTU. B aTOM ciiydyae CKO-
POCTb MX PasMHOKEHUA IPOIIOPIIVIO-
HaJIbHA MX KOJIMYECTBY, a Jiorapudm
OTHOIIIEHUA TEKYIIero X KOJIMYeCcTBa
N(7) ¥ ucxomgaomy N, mponopHumoHajeH
BpEMEHM T, MPOIIEeAIIEeMy C HadaJa
SKCIEPVMeHTa. Y paBHEHNE, COIJIACHO
KOTOpOMYy OyZeT yBeJu4ImBaTbCA II0-
ITyJIALVA, IMeeT CJeayIOIINI BUA;
In (M) = krt,
No

rome kK — KOHCTaHTa, OIPEeIeJIAIoIas
CKOpPOCTb Pa3MHOMKEHUs MMKpPOoopra-
HI3MOB.

MHOK€eCTBO IIPUIMEPOB MCIOJIb30-
BaHMUA JIOTAPU(PMOB MOYKHO IIPUBECTHU
U3 XVUMUN.

BaskHbIM cOOBITHIEM AJIA BCEll HAY-
K1 ObLIO POKIeHMEe (PUBUIECKON XU-
MNUM, OOHMM U3 OCHOBaTeJel U Ipen-
BECTHMKOB KOTOPOI ObLI BBIAAIOIINIICH
poccuiicknit yuénniii M.B. JJomoHOCOB.
VlccnemoBaHne XUMMMYECKUX IIPOIEC-
COB (pMBUYECKMMIU METOIaMM IIPUBEJIO
K pAAY 3aKOHOB U ypPaBHEHUI, VICIIOJIb-
3yomux Jorapugmel. JJaBaiiTe BCiom-
HUM HEKOTOpPbIE 13 HUX.

Hauném ¢ Xummdeckolt KMHETUKIAL
Ecom cropocTs XmMmdeckoi peaxrimmn
IIPAMO IPOIOPIMOHAJJIbHA KOHIIEHTpa-
LMY VICXOOHOTO BEII[eCTBA, TO T'OBOPAT,
YTO peaklys VMMeeT II0 HEMY NepPBbIA
IIOPAMOK. A MBMeHeHMe ero KOHI[eHTpa-
MY BO BPEMEHM IIOJYMHSETCS JIora-
pudMmIecKkoMy B3aKOHY, HaIlOMMHAIO-
11IeMY BBIIEIIPUBEAEHHOE YPaBHEHNE!

In (i) = kT,
c(o)
rae C, n C(T) — KOHIIEHTPAIUM MCXOJ -
HOTO BeIIeCTBa B HAYaJbHBII MOMEHT
BPEMEHU U Yepes IPOMEIKYTOK BpeMe-

HI T; K — KOHCTAHTa CKOPOCTY XVIMUUe-
CKOJ1 peaKIU.

CKOpOCTb XMMUYECKUX pPeaKluii
CMJIBHO 3aBUCUT OT TeMIlepaTypsl,
IIOYVHAACH YpPaBHEHUIO AppeHmyca,
KOTOPOE TaKKe COTEePIKUT JorapudM:

Ink =22 + In4,
RT

rie k — KOHCTAHTa CKOPOCTM XVIMIMUe-
CKOJl peaknunu, E, — sHeprua akTuBa-
UM peaknuu, R — yHuBepcaJibHaA ra-
30Bas InoctogHHad, T — abcostoTHaA
TeMnepaTrypa, A — Tak Ha3bIBaeMbIl
YaCTOTHBIN (paKTOp, BaBUCAIINIL OT
IIPMPOJbI PeaKIIL

B xmmmnueckoit TepmMoIMHaMUKe
TakKe HeMaJo (POPMyJI, COIEPIKAIINX
Jgorapudgmel. OnHa U3 HUX — OIpene-
JIeHVe BasKHeNIIell TepMOoAVHaMI4de-
CKOJI (PyHKIVIV, DHTPOIIMY S, KaK Jiora-
pudmMa TepMOAMHAMUYECKON BEpPOAT-
HOCTM W, IOMHOXKEHHOTO Ha KOHCTAHTY
Boabimana k:

S=klnW.

VI3amenenue sHTpOnIMM — OAVH U3
(paKTOPOB, BIMAIONIMX Ha HaIpaBJe-
HMEe XVMMUYeCKUX (M He TOJIbKO) IIpOo-
11eCCOB.

B bsaexTpoxuMmm  ypaBHEHUEM
Heprcra BbIpaskaeTcsa BasKHeMIINML
3aKOH JIJIf PacdéTa 3JIEKTPOILHOTO II0-
TeHIMaJa B HECTAHJAPTHBIX YCJIOBUAX,
HalIpuMep, JJid BOCCTAHOBJEHUA Ka-
THOHOB MeTasa M B BOmHOM pacTBoO-
pe [0 MeTaJlJINYeCKOT0 COCTOAHNA:

E = E° +2221g(Cyn),

rie E° — craHjapTHBI TOTEHIAJ Na-
per M /M; n — umMCIO 3JEKTPOHOB B
HOJTypeaKLny BOCCTaHOBJIEHUA; Cyn+ —
KOHIIeHTpaIms KaTronos M"". Besrun-
Hbl TAKUX TMOTEHIMAJOB OIPEAeJAIT
caMy BO3MOJKHOCTb 1 HalpaBJIeHNe
OPOTEeKaHMA TOM WMJIM VHOM OKMUCJIV-
TeJIbHO-BOCCTaHOBUTEJILHOI PEaKIUIL.



B omtuueckux Meromax aHaJm3a
pacTBOpPOB, HAIpUMEP B KOJOPUMET-
puM U cuekTpodOTOMETPUM, BaYKHYIO
POJIb Urpaer JorapmupMUIecKnii 3aK0H
Byrepa-Jlambepra-Bepa, ompene-
JIAIONIVI  ONTMYECKYI0 IIJIOTHOCTb —
ocyabJieHNe IapaJiIesIbHOT0 MOHOXPO-
MaTUYEeCKOro IIydKa CBeTa MpU pac-
IIPOCTPAaHEHUN €ro B IIOIJIOIIAIOIIE]
cpene:

k-C-l=1g™,

rge I — MHTEHCMBHOCTBb CBeTa, IIPO-
HUIefIllero CJO¥J pacTBOpa BelllecTBa
TOJIIVHON [; I — MHTEHCUBHOCTD CBETa
Ha Bxojle B pacTBop; C — KOHIIEHTpa-
1A BellecTBa B pacTBope; k — mocrto-
AHHAA BeJIMYMHA JJIA JaHHOTO BelllecT-
Ba U OJIVIHBI BOJIHBI ITIOIJIOIIIa€MOI'0 CBe-
Ta (MOJIAPHBIN KO (PUIMEHT CBETOIIO-
[JIOILIEHUS).

Pagmoxumukam n 6mosoram, pabo-
TAIOUIVIM C PaIMOaKTUBHBIMY MeTKaMH,
IPUXOANTCA IPUMHMMATL BO BHVMMaHUE
pPaZMoaKTMBHBIN pacraj HeyCTONdM-
BBIX M30TOIIOB. 3aKOH X PaJMOaKTUB-
HOTO paclajfia 3aKJo4daeTcs B IIPOHop-
LMOHAJBHON MPOAOJIYKUTEJIbHOCTY Ha-
OirofleHMsA 3aBUCUMOCTHM Jiorapudma
OTHOWIEHMSA MCXOOHOTO KOJMUYeCcTBa
anep Ny K TOMy, KOTOpOe OCTaeTcs K
TEKYIIeMy MOMEHTY BpPeMeHu T, TO

ectb N(7):
No _
In (N(T)) = AT.

JVlurepecno, uTto B Takoi dopme
3aKOH PaJMOaKTMBHOIO pacliazia Ipak-
TUYECKU [IOBTOPSET BBIIIEYIIOMAHYTOE
YpaBHEHIE XUMMUYECKO! KUHETUKH,
ONNCBHIBAIOIIleE M3MEHEHNEe KOHIIeH-
TpanuM MCXOLHOTO KOMIIOHEHTa IIpu
[IPOTEKAHUNM XVMWYECKON Peakiun
repBoro nopsaaka. Kpome Toro, oH Ha-
IIOMMHAeT 3aKOH yBeJMYeHVs IOy -
UM MMUKPOOPTaHM3MOB 13 OMOJIOTHH,
[IPUBEJEHHDIII BbIIIE, C TOW JINIITL Pas3-
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HUI[E}, YTO WM3MEHEeHUEe KOJIMYECTBa
IpM pacnajze MUMeeT IIPOTUBOIIOJIONK-
HBII 3HaK.

Ilepmon momypacnana nsorona Ty,
BBIpasKaeTcs depes3 IIOCTOSHHYIO pac-
maza A TakyKe ypaBHEHMEM, COZepIKa-
IIVIM HATYPaJIbHBIN JIOTapugM:

In2
T1/2 = T

JI0BOJILHO YaCTO XMMMKM U OMOJIOTI
CTPOAT TPaPUKN B JIOTAPUPMUIECKUX
uau OmJorapuPMmUUecKnxX KOOPANHA-
TaX, KOTJJa COOTBETCTBEHHO OJHA WJIN
0be KOOpAMHATHI Ha HUX HpeAcTaBJe-
HBI B JIOTaPU(PMUIECKOM BUIE. OTO II0-
3BOJIAET YNMCJIEHHO OIPEeNeNNTb PAL
BasKHBIX XapaKTePUCTUK, HAIPUMEp,
SHEPIMI0 aKTUBAIMY PEAKIMN VIJIU CO-
OTHOIIIEHVe KOMIIOHEHTOB, 00pasyro-
INUX KOMILIeKCHOoe coenuHenue. Ha-
[IpMUMep, IPU BKCTPAKINM PEIKUX Me-
TAJJIOB B  CUCTEME  «KUIKOCTb-
SKMIKOCTb» COCTaB SKCTParupyeMoro
KOMILIEKCA ¥ CTeXMOMETPUIO IIpoTe-
Kalollell XMMUYEeCKON peaKIUuu OoIpe-
JIeJIAIOT, CTPOA TPaUKM 3aBUCYMOCTH
Jgorapnudgma Kod(puIMeHTa paclpe-
JleJIeHNA DKCTparMpyeMoro MeTaJiia
MeKIy IBYMSA HeCMEeNIVBAaIIMMICH
SKUIKUMY (pasaMu OT Jorapudpma KoH-
LIeHTpaIMy CBOOOJHOTO DKCTPAreHTa u
OT BOZIOPOJHOTO IToKazaTessa pH.

ITokazaress pH 3acaysxkuBaet oco-
0oro paccMOTpeHNsa. OTO OJHO U3 BaK-
HeJIINX IIOHATUII COBPEMEHHOM XN-
MIM, C KOTOPBIM, OJjarozmapsa pekjgame
KPEMOB I IIIaMITYHell Ha TeJIeBUIeHUN,
3HAKOMBI Jla’ke Te, KTO OT XUMUIU Ja-
aék. OredecTBeHHasdA  XUMMYECKad
mrKoJsia uutaeT pH Kak «md amr», 4To
coBrnasaeT ¢ (PPaHIy3CKUM IIPOM3HO-
LIeHVeM JJIM JIATVMHCKOM TPaHCKPUII-
muen. AHIJIMYaHe YUTAIT Ha3BaHUE
TOTO IIOKA3aTesyid KaK «IIM Bifd», a
HEMIIbI KaK «II9 Xa». BOIOPOAHBIN IIO-
kasaTesnb pH xapakTepusyeT KUCJIOT-
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HOCTb pacTBopa. Ecomm pH <7, To pac-
TBOPBI CUMTAIOT KUCJIbIMU, Tpu pH > 7
VMEIOT JIeJI0 CO IIEeJIOYHBIMM WJIN
ocHOBHBIMM pacTBOpamMm. A pH — aro
He 4YTO MHOe, KaK JIeCATUYHBbIN Jora-
pudM aKTMBHOCTM MOHA BOJAOPOAA B
pacTBoOpe ay+, B3ATBIA 1A yIoOCTBa C
00paTHBIM 3HAKOM.

pH =-lglay+) = —1g(Cy+ - yyu+)-

B pasbaBieHHBIX pacTBOpax ak-
TUBHOCTb BOJIOPOJHOTO KATMOHA OUYEHb
O6mmska K ero KoHmeHTpamum Cy+
(Tabu. 2), Tak Kak OJMBOK K eaMHUIE
KOD(P(PUITMEHT ero aKTUBHOCTU Y+ .
OTO II03BOJIAET OBICTPO M TOYHO OIIpe-
IeJIATh KOHIIEHTPAIlMI0 KUCJOT C II0-
MOIIIBIO CITEIMAJbHOIO BJIEKTPOXVIMU-
4qeckoro rpubopa — pH-metpa.

Tabauya 2. Beauuunst 6000podH020
nokxasameas pH oas pacmeopos cons-
HOU KUCAOMDBL

Kouuenrpamua | -lg [HCl] | pH
HCI, moab /0

0,0001 4 4,01
0,001 3 3,02
0,01 2 2,04
0,1 1 1,10

1 0 0,08*
8,27 —0,92 —2,02*

* pH BpIYNMCJIEH IO CpeIHEMOHHOMY K03(g-
pUIMEHTY aKTUBHOCTIL.

Ha Temy KMCIJIOTHOCTM U IIOKa3aTe-
aa pH ceiigyac BcTpeudaeTca MHOTO
deiikoB u creryJsAnmit. Bor onuH us
IIPUMEPOB BOIMIOIIETO HEBEIXKECTBA:
«...Y onyBaHumka pH=227, u nostomy
€ro KaK II[eJIOYHOM IPOAYKT MOYKHO
yIoTpebsATh AJIA M3JIeUYeHNUa OT KOpo-
HaBuUpyca...» Ecam paccumTaTb «KOH-
LIEHTPAIMIO IIeJI0YN» U3 IIPUBESEHHON
TJIyIIOCTY, TO OHA OKa’)KeTcAd B TPUJI-
JIVIOHBI pPa3 BbIIlIE€ VICTMHHbLIX BEJIMYNMH.
Peanbno nHabsionaemble 3HaudeHus pH
PeIKO BBIXOINAT 3a Ipejesibl AMaras3o-
Ha 0 — 14, a B CUJIBHO KOHI[EHTPUPO-

BaHHBIX PacTBOPax KUCJIOT U IIfeJouent
pH-MmeTpueii, kak mpaBmUio, HE IIOJIb-
3ytorcd. Ilose3no nomHuTh, uTo pH
JKeJIyZOYHOTO COKa y dYeJIoBeKa IIpMU-
OJM3UTEeNIBHO paBeH 1 n3-3a IpUCyTCT-
BUA COJIAHONM KMcJoTel, a pH KpoBu
paBeH 7,4, TO eCTb HEMHOI'O CMEIIIEH B
IIIeJIOYHYI0 00J1aCTh.

PacTBOpEBI 3JE€KTPOSIUTOB ABJIAIOT-
CA JOBOJIBHO CJIOKHO MOJEJVPYEMBIMMI
oobekramn. Hanpumep, wm3 Tabu. 2
MOJKHO BUJIETb, YTO C POCTOM KOHIIEH-
Tpauuy KUCJIOTHI OTKJIOHEHNEe BeJIMdy-
Hbl pH oT oTpuriaTesbHOro Jorapudma
KOHI[EHTPAVM HEe TOJIBKO Pa3JIMIHO 110
abCoJTIOTHOI BeJIM4VIHe, HO Jlaske MeHA-
eT 3HaK IIpJ Nepexofie B 00J1acTb OYeHb
BBICOKMX KOHIIEHTpaIMil. 30ech CTOUT
YIOMAHYTH ypaBHEeHMe Hebas-
XI0OKKeJa nJa pacdera Kodddpuiimen-
TOB aKTUBHOCTM MOHOB B PaCTBOpPaX
BJIEKTPOJIMTOB, KOTOPOE  IIOJIOMKMJIIO
TEOPEeTUYECKYI0 ¥ IIPAKTUYECKYI0 OC-
HOBY JJIA MX omycaHus. B srom ypas-
HEeHMM, Yy4YUTBIBAIOIIEeM 3JIEKTPOCTATI-
YecKoe B3aVMOJENCTBIE MeKIy MOHa-
MM DJIEKTPOJINTA, Jiorapudpm Koadpu-
LMeHTa aKTUBHOCTU KasKIOoTro MOHa Ig vy
CBSA3BIBAETCA C €r0 3apAfoM Z U C Be-
JIVMYMHOM MOHHOM cuJIbl pacTBopa I 110
cJenyoIeMy 3aKOHY:

lov = — 72 0,51v1
gY= 1+1,5V1

Vlonnasa cuna pactrBopa I onpene-
Jsgercsa o oOIlell KOHIeHTpalmy 3a-
PAMKEHHBIX YacTUI] B PacTBOpe C y4é-
TOM UX 3apAnoB. YpaBHeHue Jlebasa-
XIOKKeJIi IIpY IIOBBIIIEHNY KOHIIeH-
Tparuy 3HJEKTPOJIUTOB B pPacTBOpax
IepecTaéT aJeKBaTHO ONVCHIBATH UX
cocTosHMe ¥ TpedyeT BBeAEHUA IO-
IIOJIHUTEJIbHBIX JMIIMPUYUECKUX dJe-
HOB, IIOJIy4aeMbIX II0 BSKCIIepUMeH-
TAJILHBIM JTaHHBIM U TPYZHO IIPOTHO3M-
pyeMmsIx. [Ipupona 5TMUX HOIPaBOYHBIX
K03(P(PUIMEHTOB 0 CUX 10D BHI3BIBAET



crnopsl. ITpnuém mux BrJan B K0dpu-
LVIEHTbl aKTMBHOCTM MOSKET OBITH KO-
JloccaJbHBIM. Hammpumep, Aj1s KOHIIEH-
TPMPOBAHHOIO PACTBOpa IIepXJopaTa
ypaHuJa CpeIHEeMOHHBIN Koadduiim-
€HT aKTVBHOCTM JIOCTUTAET BeJIMUVHBI
1460, a y HaCBIIIIEHHOTO PacTBOpa HUT-
para cepebpa ox pases 0,09, To ecTs B
16 TwIicAY pa3 MmeHble. Ilpuuygnusoe
TIoBeJleHMe KO03((PUIIMEHTOB aKTUBHO-
CTV IIPOABJIAETCA JajKe B PacTBOpax
xJjopuna HaTpusa (puc. 4). Ecan nobas-
JIATH BTY COJIb B PACTBOP COJIAHON KM-
CJIOTBI, TO €ro KMCJIOTHOCTBH CHadaJja
rmajlaeT, a 3aTeM pPe3KO BO3pacTaer,
co3naBad WIIIIO3UIO TOTO, YTO KOHI[EH-
Tpalusa COJIAHOM KUCJOTHI BO3pOCJa B
Tpu pasa! OxaswpiBaeTca maske Heli-
TpaJbHaA, XVMMUYECK) WHEpPTHAdA U
BCECTOPOHHE M3y4YEHHAs IIOBapeHHad
COJIb CIIOCOOHA IIPENIONHOCUTD CIOPIIPU-
3bl. KOHEYHO, TOJIBKO MOJis TeX, KTO
BJIaJIEET JiorapudmMaMm.

2,3
2,2 {PH
2,1

2
1,9 A
1,8 { Pacrsop HCI,
17 - 0,01 mosb /o1
1,6 1
1,5 T T T L T

0o 1 2 3 4 5 6
NaCl, mouss #a k1 H,O

Puc. 4. VIsameHeHue xucaomHocmu
pacmeopa CoLAHOU KUCLOMbL NPU 88e-
deHuU 8 He20 N0BAPEHHOU CONU.
IMynxmupom HaHecena NPUOAUNCEH -
Has seauuuna pH 6e3 yuéma xoaggu-
YUEHMO8 AKMUBHOCTNU UOHO8

JlorapudmMbl HY:KHBI TakKwKe MAJIA
IIOHVIMAaHNMA BAYKHENIIIET0 IJIA XVMUU
IIOHATUA KOHCTAaHTbl PaBHOBECUS XMU-
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Mmdeckoil peakiuy. OHO IPUMEHNMO
JMIIb  JJIA  O0pPaTMMBIX IIPOIIECCOB,
«UOYIMMUX He IO KOHI[a», HO TaKUX XM-
MMYEeCKMX peaKIMil B Inpupone 00Jb-
IIMHCTBO. PaccMoTpuM 5TO Ha mpuMepe
KOHCTaHTBI KMCJIOTHOCTIL.

IIpn pacrBOpeHMm B Bome ciaboit
YKCYCHOJM KMCJIOTBI IIPOVICXOIUT pac-
I1aj, HEKOTOPOTO KOJIMYeCTBa MOJEKYJI
KJMCJIOTBI Ha alleTaT-MOHbI — KJCJIOT-
HbI€ OCTATKIU VI IIPOTOHBI:

CH,COOH CH,COO +H".

OxkasblBaeTcsi, 4YTO COOTHOIIEHNEe
KOHIIeHTpaImit

CCH3 coo - Cy+
CCH3COOH

IpY IIOCTOAHHOI TeMIlepaType He Me-
HAETCA U OIPEeJeJIAeT CUIIY KUCJIOTHI,
IIOKa3bIBasg, Kakasg dYacTb JICXOJHBIX
MOJIEKYJI KMCJIOTBI paclajaeTcd. OTa
BeJIMYMHA HA3bIBAETCH «KOHCTAHTO
KJMCJIOTHOCTV» M oDo3HaudaeTcs Kak K.
VI3 MoJIeKyJT YKCYCHOI KICJIOTHI B BOJ-
HBIX PacTBOpPax IVCCOIMUPYET OYeHb
HeDoJIbIlIasA YacTh: KOHIEHTpAIMA MO-
HOB Bozoposa B 0,1-MOJIAPHOM pacTBO-
pe cocrasaser Bcero 0,0013 mosb /1. A
KOHCTAHTa KMUCJIOTHOCTM YKCYCHOM KU-
caoThl paBHa 1,74:107.

Ha npaxrtuke nia ciaabbix KMUCJIOT
10 aHAJIOTUM C BOJOPOJHBIM ITOKa3aTe-
seM pH ynobro nosb3oBaThbCA OTpUIA-
TeJIbHBIM JIOTapu(PMOM KOHCTAaHTBI KM-
caorHoctn pK, = — 1g K, KoTopbli
YacTO M IIPUBOANUTCH B CIIPABOYHMKAX U
yuebHmkax. Taxk, 1y caaboii yKCycHOI
kueqotel pK, = —lg (1,74:107) = 4,76.
Ho ectps kuciorer HamHOro GoJiee cia-
Oble, Oaske B TpeNelMJIMOH (T.e. B
CEeKCTUJLJIMOH CEeKCTUJLJIVIOHOB WJIM B
10”) pas. Tak, oJia MeTaHa BeJIMYMHA
pK, paBra 48. CorsacHO 3TUM pacué-
TaM KOHIIEHTPAI[MsA MOHOB BOZOPOA B
BOJHOM pAaCTBOpPE MeTaHa JOJIMKHA
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OBITH MEHbIIIe OJHON YaCTUIIbI Ha JIUTP!
JeiicTBUTEIBHO, AVICCOIVAINA MeTaHa
Y IPYTMX YIJIEBONOPOJOB — OYEHb Ma-
JIOBEPOATHBI Mpolecc. OTO 00bACHA-
€T, B YaCTHOCTY, TO, YTO M3OTOIIHBIN
oOMeH Bozioposia B HeDTM U IIPUPOTHOM
rasze, KOHTaKTUPYIOUIUX C II0JI3€MHBI-
MM BOJAMMU, IPAKTUYECKN He IIPOMCXO-
JUT JasKe 3a MUJLIVOHBI JIeT.

Mesxny mpoumM, MHOTME IIOJIb3Y-
I0TCA JorapuMaMu ¥ B OOBIYHOI
SKUMB3HU, Jaske He II0J03peBas 00 3TOM.
Hanpumep, npy 3anmcy 04eHb MaJIbIX
UM O4YeHb DOJBIIMX 4Yumces B popMme,
BKJIIOYaloIiell cremeHb umciaa 10. B
TaKOJ 3allyCy IIOKa3aTeJsb CTeleHU
Ipu AecATU — 5TO U eCTb Jiorapudpm
IIpeICTaBJIAEMOr0 YMca (ecay ToOUHee
— 1eJad 4acTb 3TOro Jjorapudma). Ec-
Jy ObI MBI M3JIaTaJl BbIIIIECKa3aHHOE,
He mpuberad K Jiorapudmam, TO IIpe-
OpIyInuii abs3aly 3aHuMMaJ OBl IIOJI-
CTPaHMIBI, NPUIEM OOJBIIYI0 YacCThb
TEKCTa COCTaBJIANM OBl HyJM, 13-3a
Yero TeKCT ObLI ObI OUYeHb TPYIHO UM-
TaeMbIM. A eIl€ YacTo B pas3roBope
IpM CPaBHEHMM UYETro-TO C YeM-TO
ynorpebJgeTcsa TePMMH «HA IOPAIOK
BBIIIE» WMJIM «HA MOPANOK HUMKE», UTO
COOTBETCTBYET Pa3JIM4uMI0 BEJWYMH B
10 pa3 u ABJAeTCA IPOCTO JIOTApPUP-
MMUYEeCKUM IIpeJCcTaBJeHMEM TOI'O JKe
caMoro pakTa.

Xouercs MOKeJIATh CTyLEeHTaM U
CTapIIeKJAaCCHUKAM, KeJIaIOlM CBA-
3aThb CBOIO JKM3Hb C €CTECTBEHHBIMU
HayKaMM, 3allOMHUTb HECKOJIbKO 3Ha-
YeHNI IeCATUYHBIX JIOTapu(MOB, KO-
TOpBIE IIOMOI'YT MM OPMEHTHPOBATBCH
B CaMbIX pas3HbIX BOIIPOCAX, PellaTb
HEIIpOCTBIE 3aJadyu ¥ IIPOBOIUTH
CJIOYKHBIE PACUETEI, Jarke He UMed II0J,
PYKOIl MHYKEHEPHOI'o KaJbKyJATOpA.

VI3 HUX JIETKO BBIPAXKAIOTCA JIOTa-
pudMBI MHOIMX JOPYIUX dYUCEJ IO
IPUBENEHHBIM Bbllle QopMyaaM. A
JIETKO 3allOMMHaEeMbll JeCATUYHBbIN
Jorapugm oT yuciya e = 2,71828... or-
KPBIBAET JOPOTYy B MUP HATypPaJbHBIX
JorapugMoB, 0c000 BasKHBIX AJiA 6110-
JIOTOB ¥ XMMMKOB, TakK Kak Inx =
lgx:lge. C Hamgy4dmmMm IOMKeJa-
HUAMU IPUBOIUM BTy YETBEPKY JIOTa-
pudMOB B IOMOIIs OYyAYINUM YyYEHBIM
U MH}KEeHepaM:

1g 2=0,301...
1g 3= 0,477...
1g 7 = 0,845...
lg e = 0,4343...

VI3 Bcex npuBeAEHHBIX IPUMEPOB
MOJSKHO CJZIeJIaTh TaKO} BBIBOJ. Bpan sm
Jorapudm IoHazoOuTca Hempodgec-
CMOHAJIBHOMY KMBOTHOBOZY ¥ OTOPOJI-
HUKY-JII00MTeNI0. B XyMmun npuMmuTuB-
HOJI, KOrZa HaJl0 YTO-TO MOJKeUb, B30-
pBaTh, CMeNIaTh, IIOKa3aTb IIyOJMKe
KaKy0-TO DQPQPEKTHYI0 XUMUYECKYIO
PEaKIyIo, BIIOJIHE MOYKHO ODOMTICE 1
6e3 sorapucpmon. PaBHO Kak 1 mpoms-
BOJOMTEJIAM CYPPOTaTHOTO AaJIKOTOJIdA,
BOIIPEKM fAPKOJ CIleHe U3 KOMeIUN
Tanpas, morapudmbl BpAL IV KOTIa-TO
noHanobArca. Ho ecay MBI TOBOPUM O
XVUMUM Y OMOJIOTMM KaK O TOYHBIX Hay-
KaX, TO 37lech 0e3 3HaHUA JorapnMoB
JleJaTh Hedero. Bce coBpeMeHHBIE Me-
TOJBI  JICCJIEJIOBAHMUA, OOJIBIIMHCTBO
pac4éToB, 1a ¥ IIPOCTO IIOHVMAHNE CY-
TV MHOTMX XMMWYECKUX ¥ OyoJjormde-
CKUX FABJIEHUII NIPUBOJAT K HEOOXOIM-
MOCTM JICIIOJIb30BaHUSA JIOTAPU(PMOB.
Tak uro naBaiiTe OyzmeM JiorapugMbl
JIIOOUTD, IOHUMATL U He OyzeM 60AThCA
VX VICIIOJI30BATh B CBOE SKM3HIL

«ITama — Bpad4. Bce gercTBO coymasna ckasry npo CrnAnryio Kpacasuily, KoTopas
BHaJla B KoMy, u IIpuHI| pa3Oynns ee, ciesaB MCKYCCTBEHHOe IbIxaHue. IIpaBmy

y3HaJIa TOJIBKO B 15 JjreT».

Huxorna se mesas Toro, 4To HeJIb3dA OBICTPO OOBACHUTD BpadaM CKOPOIL.
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AKTUBHBIN NJI NJIS TOPOKHBIX
OTKOCOB: «3a» UJIV KIIPOTUB»?

711 pelteHnss MHOTMIX aKTyaJIbHBIX IIPO0JIeM BasKHO OpraHM30BaTh IIPO-
BeJIeHle DKCIIePUMeHTa. OKCIIEPVIMEHT JIEKUT B OCHOBE DOJIBIIIMHCTBA ecTe-
CTBEHHOHAYYHBIX VICCJIEOBAHMI. A UYTOOBI pe3yJsbTaT SKCIEPUMEHTa OaJT
OTBETHI Ha BOITPOCHI, X HYKHO KOPPEKTHO II0CTaBUTL. [Ipeiaraem unraTe-
JIIO TIPVIMEP DKCIIEPYIMEHTAJILHOTO VICCIIEIOBAHNA B 00JIACTY DKOJIOTANL.

Bce Buabl opraHmsMoB, HaCeJAO-
VX HAIy IJIaHeTy, 0bJasiaioT criocob-
HOCTBIO IIPUCIIOCA0IMBATHCA K IIOCTOSH-
HO MEHAMOUIVIMCS YCJIOBUAM Cpenbl 00—
TaHUA. UeJlOBEK Ke Hay4mJIcA alalTy-
POBaTh OKPYIKAIOIITYIO CPENy IO cebs.

OnHako 5TO ryI0baJIBHOE IIPMCIIO-
cobJieHNe OKpPYIKaIOIIeil cpeabl IIOJ
HYKJbl YeJIOBeKa 00epHYJIOCh MHOKE-
cTBOM OeJl: Ha rjlasax TaAT [OA3EMHBIE
KJIaJIOBble MMHEPAJbHBIX U DHEPTeTU-
YeCKIX PEecypcoB, B peku cOpacbiBa-
I0OTCSA IPOMBIIIJIEHHBIE Y OBITOBBIE CTO-
KIf; IJIOJOPOAHBbIE IIOYUBBI TEPAIT TIy-
MyC; BOKPYT T'OPOJIOB 00pas3yroTca Or-
POMHBIE CBaJIKIL.

Hu oxguua coBpemeHHBINI TOpon He
MOJKET CyYII[eCTBOBaTh 0e3 OYMCTHBIX
coopyskeHuit. Emre B Hauase XIX Beka
OJHIUM U3 OCHOBHBIX CIIOCOOOB OYMCTKMA
CTOYHBIX BOJ, CTaJI OMOJIOTUYECKUIT Me-
TOL C IIOMOIIbLI0 AaKTMBHOIO WJa B

aspupyeMbIX amnmnapaTtax. Ha BbIxoze
MBI IIOJIy4aeM YMCTYIO BOLY, HO OCTa-
€TCs 0CaZI0K, B COCTAaB KOTOPOTO BXOIVIT
Y aKTUBHBIN uJ (TaK HA3BIBAIOT WJI
OYJICTHBIX COOPYIKEHMIA).

AXKTVBHBIN MJI MOTYT HaceJATb I10-
Je3Hble 1 OOJIe3HETBOPHbIE DaKTepun,
IJIeCHEBBIE I'PUObI, POKIKY, BOLOPOC-
JI, JIMYVHKY HaCEeKOMBIX, padKy, SAiia
rebMuHTOB. CyX0Ji OCTaTOK aKTUBHOTO
mia Ha 70 — 90 % cocTouT M3 opraHu-
yeckux BemtecTs 1 Ha 10 — 30 % n3 He-
opranndecknux BemecTB. CozmepskaHue
opram4eckoro yriaepoza — 6osee 60 %.
Bce pTO mesnaer aKTMBHBIN MJI mOCTa-
TOYHO LI€HHBIM BTOPMYHBIM PECypPCOM,
KOTOPBII HEOOXOAMMO JVICIIOJIb30BATh.
Ho no cux nop B OrpoMHBIX KOJIMYECT-
BaX, 3MepAeMbIX MUJIJIVIOHaAMI TOHH B
TOZ, OH OCTaeTcsA JeKaTb MEePTBBIM
Ipy30M, 3aHMMAasA OTPOMHBIE ILJIOIIAN,
KOTOpbIe, KCTATH, MOTJIM Obl MCIIOIH30-
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BaThbcsA Oosiee parmoHasbHO. K ToMy ke
13-3a HEIPaBUJIBLHON YTUIM3ALUN aK-
TYIBHBIJ MJI BPEIUT OKPY Kalollell cpe-
e, ABJAACH OJHOM U3 IPUUNH yHUY-
TOYKEHUS eCTECTBEHHBIX DKOCUCTEM, U
3JI0POBBIO YeJIOBEKA, YXYJIIasd DIInjie-
MMOJIOTMYECKYIO OOCTaHOBKY.

IToaTomy mpobJiemMa yTUIM3ALUN
ocaZKa CTOYHBIX BOJ IIpuobpesia ocT-

IJKCIEePUMEHT

PRIl XapakTep U HYsKJIaeTca B d-
eKTMBHOM pelleHnn, KOTOPOe MbI
[IOMBITAJINCh HAUTU B paMKax CBOEro
ucciaenoBanuda. Mbl  paccmoTpesn
BO3MOJKHOCTH  MCIIOJIb3OBaHUA aK-
TUBHOTO WJIa JJIA YKPEIJEeHU U 03e-
JIEHEHUS JOPOYKHBIX OTKOCOB, JJid
5TOTO HaM OBLIO HEOOXOOMMO OTBe-
TUTB Ha JBa BOIIPOCA.

Mo:xHO au BbIpalliBaTh PaCcTEHIA HA TPYHTE U3 miaa?

Mbl M3y4maym BJINUAHNE Pas3JIMd-
HBIX IIOYBEHHBIX CyOCTpaTOB Ha pas-
BUTHE (BCXOXKECTHb M POCT) U IPOAYK-
TUBHOCTb oBca IoceBHoro. ITo 30 ce-
MSAH BBICEMBAJNCh B KOHTENHEPBI C
Pa3HBIM TUIIOM T'PYHTA: aKTUBHBIA WJI
(nB3MebYEeHHBIN); AKTUBHBIN NI
(KpYMIHBIN); WMJI — TPYHT IOPOMKHOTO
noJoTHa (cooTHolleHnue 1:1); rpyHT
JIOPOSKHOTO IIOJIOTHA; YHUBEPCAJIbHBIN
TOTOBBII TOP(OTPYHT. OTU KOHTEli-
Hepbl MbI IIOMECTUJIN B (PUTOTPOH —

KOMILJIEKC KaMep IJId BBIPAIVBaHUA
pacTeHNil B PeryJMpyeMbIX MCKYCCT-
BEHHBIX YCJOBMAX (TeMmIeparypa,
IIOJINB, BO3LYyXO000OMEH, OCBeIlleH-
HOCTb) (pmc. 1). Ha 14-i1 meHp msme-
puiy Ouomaccy M IJMHY PacTeHU,
uKCUpOBaIM KOJMYIECTBO IIPOPOCT-
KOB. /1 OI[eHKM Pas3BUTUA pacTeHUNA
aHaJMM3UPOBAJNMCE IIOKa3aTesy MH-
TEHCUBHOCTHU (poTocuHTE3a (IO XJO-
poduinam a, b m KapoTUHOMZAM) C
IIOMOIbIO CIIEKTPO(OTOMETPUNL.

Puc. 1. Dumompon 0o u nocae navara padomawt

HamnOoJiblitee KOJIMMECTBO B3OLIET-
IIMX ceMsAH HaburofaeTcsa B KOHTPOJIb-
HOM DKCIEpUMEHTe (yHUBEpCaJIbHBIN
TOTOBBII TOP(QOTPYHT) ¥ Ha M3MeJbYeH-
HOM aKTMBHOM e (puc. 2). ITpu ognna-
KOBOJI OCBEILIEHHOCTM B (DMTOTPOHE (ec-
TECTBEHHOE OCBellleHNe) JIMHA pacTe-
Huit kosrebasack ot 14 1o 29 cm, mpuduem

STOT IIOKA3aTeJb ObLI BBIIIE BCETO IIPU
BBIPAIIVBAHNY OBCA IIOCEBHOTO HA CMeCH
(puc. 3). Cpenusaa Omomacca pacTeHuMi
BapbupoBaJsack oT 0,2T Ha MeJKOM aK-
TuBHOM e 7o 0,83 r Ha cMmecu (puc. 4).
IlonyueHHbIe naHHbIE MOYKHO OOBbACHUTD
Pas3IMYHBIM COJIEPIKAHMEM B IIOYBE IIV-
TaTeJIbHBIX BEIllEeCTB.
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JKCIepUMEHT

16 15 15
14
12

12 11
10

8

6

4

2

)
0
AKTUBHbIA W AKTUBHbIN Un Cmecb pyHT YHUBEPCANbHbIA
(MamencueHHbIr)  (KpynHbIiA) [OPOMHHOIO roTOBbIN
nosoTHa TopdorpyHT

Puc. 2. Bcxooscecmd 08ca nocegHozo Ha pasaudHsvl cy6cmpamax, wm
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Puc. 3. Bauanue muna cyébcmpama Ha 0AUHY nodeza 08ca NOCesHo20, CM
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Menkuid akTUBHbIN Cmech KpynHbiii akTUBHbIA KoHTpons
wun nn

Puc. 4. Baustue muna cybcmpama Ha MACCY 08CA NOCEBHOZO (2)

CognepskaHne XJopopmiia B J- JIOBaTEJBbHO, U C IJIOJOPOAMEM IIOYBBL
CTbAX CBABAHO C KMCJIOTHOCTHIO [I0UBHI, HemocraTok 5TUX 3J€MEHTOB OBICTPO
a TaKsKe C COJepyKaHMEM B IIOYBE XU- CKa3bIBAETCA Ha OKPaCKe JIMCThEB
MMUYECKUX DJIEMEHTOB, TAKUX KaK a30T, BCJIEICTBME Pa3PYIIEHUs B HUX XJIO-

JKeJIe30 M HEeKOTOpble NIpyrue, a, cje- podmiioB. KoHlleHTpanma XJIopogui-
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Jla @ B PaCTEHMAX, BBIPAIIIEHHBIX Ha
KPYIIHOM aKTUBHOM uJIe, 3HaA4YUTEJbHO
IIpeBbIIaeT €ro KOHIIEHTPAaMIo Ha 0C-

6,00
5,00
4,00
3,00

2,0

(=]

=
|=]
(=]

0,00
RoHUeHTpauMa

W HowTpone MCmecs M HpynHbIA @KTHBHBIA WA

IKCIEPUMEHT

TaJIbHBIX TPYHTaX, a Ha MEJIKOM akK-
TUBHOM MJe KOHI[EHTPAaIMA XJIO0pPO-
pmIoB HaMMeHbI1a g (puc. H).

410
2,90

HoHueHTpauua
wopodwana a, mrfam3  xnopogunna b, mrfgm3

RoHUeHTpauua
xiopodunnosaub,
mrfam3

HoHueHTpauua
KapOoTHHOWEOE, M gm3

MEnKHH 3KTHBHbIA WA

Puc. 5. Codepacarue xaopoduanios 8 AUCMBAX PACMEHUNL, 8bIPAUWEHHBLL HA PASHBLL
cybempamax

Crioco0eH Ju W1 yAep:KuBaThCA Ha JOPOIKHOM OTKOCe?

I yRpemyeHns JOPOKHBIX OT-
KOCOB JICIIOJIb3YETCs HECKOJIbKO Ba-
PUAHTOB, OT IPMMEHEHU: OETOHHBIX
IIJIAT JI0 MICIIOJIb30BAHUA I'€eOPellIeTOK
UM TI0OCEBA TpaB. YKJOH OTKOCa
JIOJI)KEH COOTBETCTBOBATH JIaHAIIA]-
Ty OKpPYKalollleil cpelbl U MHMKeHep-
HBIM 3ajadaM. B cTpouresbcTBe mC-
[I0JIb3yEeTCA IapaMeTp «yroJ ecTecT-
BEHHOTO OTKOCa» — 5TO HaubOOJIbIINI
YTOJI, KOTOPBIN MOKeT OBITH 06paszo-
BaH OTKOCOM CBOOOJHO HACBIIIAHHOI'O
IPyHTa B COCTOAHUM paBHOBecus:d. Ilo
yrjiaM €eCTeCTBEHHOTO OTKOCa OIpe-
IeJIAIOTCA  MaKCUMaJIbHO IOy CTU-

85°

MBI yIJIbI OTKOCOB yCTYIIOB ¥ OOPTOB
KapbepoB, HacChlllell, OTBAJOB U LITa-
Oeuseit. [loia rpyHTOB, He 006J1a1AIOIIINX
clenjeHreM (ChIIy4YMX), YTOJ ecTe-
CTBEHHOTI'0 OTKOCa He IIPEeBBIIIaeT yTI-
Jla BHYTPEHHEro TPEeHMdA. YTOJI BHYT-
PEeHHero TpPeHUsA OIpefeJdeTcs Kak
yToJI, TP KOTOPOM TPYHT eIlé He-
IIOZIBMKEH Ha IIOBEPXHOCTI.

Msb! BbIKJIQABIBAJM CyOCTpaT Ha
daHepy, KOTOPYIO IOCTEIIEHHO ITOJHM-
MaJii, U3MepAA YTroJl HaKJIOHA. YTOJI,
IIpY KOTOPOM OoJbllIasd YacTb TPYHTA
CKaTBIBAETCA — DTO YTOJ BHYTPEHHETO
TPeHNU.

Korrpons 79

w
AKTHBHBIA N Yron ectecTtBeHHOro

AKTMBHBIA MN

65¢0°
AT

Puc. 6. ﬂaHH’bLe N0 U3MepPeHUo Yaaa ecmecmeeHH020 OMKOCa 2PYHMOo8



Hawnbosbinii yros ecTecTBEHHOTO
0TKOCa HabJII01aICA AJI KOHTPOJIBHOTO
rpyHTa (85°) M 1A rpyHTa IOPOIKHOTO
nostotHa (75°) (puc. 6). Ito obycsoBIE-
HO CTPYKTypoii cybcrpata. B To ke
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BpeMs M3MeJbYEeHHbI aKTUBHBI UJI U
cMech TPYHTa UM AKTMBHOLO WJa JAeT
[IOKaB3aTesN!, MPEeBBIIIaIe MoKa3a-
TeJan O6I:>I'~IHI:>IX CTpOI/ITeJIbeIX MaTe-
puagos (30° — 45°).

VToru Harero mnccjexoBaHIs

CorylacHO pesyJabTaTaM IIPOBEeH-
HOTO VICCJIEJIOBAHIA, Pa3BUTVE PACTEHUIT
0BCa ITOCEBHOTO ITPOVICXOANT JIyHIlle BCe-
TO IIpY BBIpAIIIMBaHMUM Ha cyOcTpare, rie
NPUCYTCTBYET aKTUBHbBIN IJI; MHTEHCUB-
HOCTBb (POTOCMHTE3a TI0 XJIOPOUIIIIaM
HaubOJIbIIIAA HA KPYITHOM aKTVBHOM IJIE.
Y cmecn mia ¢ TPYHTOM JOPOKHOIO IIO-
JIOTHA ODHapysKeHa HambOJbIIad Cuia
TPEHUs U3 UCCJIEeAYEMbIX T'PYHTOB, Off-
HaKO OHA He IIPEeBBbIIIAeT 3HAYEHMEe IJIA
KOHTPOJIBHOTO I'PYHTA.

JItak, ecsqim mcnosabp30BaTh Ha OT-
KOCaX JIOPOT B Ka4YeCTBe IOYBOTPYHTA

cMech KPYIHOIO AaKTUBHOTO wmja o
TPYHTa LOPOKHOTO IIOJIOTHA, TO MO -
HO IIOJIyYNUTDb IIOJIOMKVUTEJbHBI KO-
Jormueckuii 3pdexT B BuIe o3eje-
HEHUSA JOPOIKHBIX OTKOCOB, DOJIBIIIETO
BBIJEJIEHNST KICJIOPOAa PaCTEeHUSIMMU
Y1 BOBMOYKHOCTH BO3BPAIIlEHNUs B CUC-
TeMy IPUPOJONOJIb30BAHNA II0JIATO-
HOB JJIs CKJIAAMPOBAHUA AKTUBHOTO
nia. C BKOHOMMYECKOI TOUKM 3PEHNA
VICIIOJIb30BaHME AKTVBHOILO MJA IIpU
CTPOUTENBCTBE JOPOr IPUBENET K
MEHBIIIVM 3aTpaTaM Ha IOKYIKY W
TPaHCIIOPTUPOBKY [I€CKA U 'PYHTA.
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JlekTOop:

— CkpelmBaeM KOTa OKpaca «CepeOpMCThI TMKKMPOBAHHBIA (PABH» U KOIIKY
30JI0TYIO C MPaMOPOM «4epernaxy OMKoJIop» — 4TO MbI HaOJrogaem?

T'ostoc n3 3aja:

— Basky mbI HaOsmrogaem!

— Hert, a 9TO MBI IOJTy4MM B pe3yJsbTaTe?

Jpyroii roJoc:

— HaBepnsaka xorar!
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Cmapwuil HayuHblti compyoHur NHemumyma moaexysspHol
6uonozuu um. B.A. Dneeaveapdma PAH, pabomws. cea3aHbl C
usyvenuem JHK, PHK u mamemamuueckum modeauposarnuem

Ilapaaneanrnas JHR

PaszBuTne Haykn gacTo NoABOAUT PAa3HbIX YUEHBIX K OTKPBITHUIO OJHO-
BPEMEHHO, I, Ka3aJlochb Obl, COBCEM HEe3HAUYMTEJIbHBbIE HIOAHCBI PEIIAIoT,
KOMY CY’KJI€HO IIPOCJIBITE IIePBOOTKpPbIBaTejleM. O TOM, KaK 9TO clydaeT-
csl, pacCKas3blBaeT MMCATeJb U YY€HbIN, CTOABIINMII Yy MCTOKOB OTKPBITUS

napaJnenbaoit JTHE.

Mouerysna JHR — camas riaaBHas B
KJIETKe, OT Hee 3aBJCUT JKMU3Hb He
TOJIBKO KJIETKJ, HO I BCETO OPTaHM3Ma.
Orkpbuin crpykTypy JHEK noBosbHO
JIaBHO, ¥ BBbI, HABEPHOE, CJIBIIIAJN IIPO
IBoiiHyo crupasb. OpHako dopMm y
BTOV CIMpaJI MOYKET OBITb MHOTO, 1 £
OKa3aJICA IIPUYACTeH K OTKPBITHUIO OJHO
13 TaKkux popM: «napasuenbHont JHRK».

fI paboraro B VIHCTUTYyTE MOJIEKY-
JApHOI 6uosorum Poccurickoit Axkane-
vy Hayx, 1 cama 5Ta HayKa MOJIEKY-
JApHasA OMOJIOTMA CYMTaeTCd OTHOCU-
TEeJIbHO MOJIOJIOMI — €€ OTCYeT BenyT
Kak pas3 OT OTKPBLITUA CTPYKTYPbI
IJHK, ¢ cepenuHbl IIpPOIILJIOTO BeKa.
Hayxka sra 6asmpyercsa Ha «TpEX KU-
Tax»: (PU3UKe, XUMUM U OMOJIOTUM, U
OCHOBaTeJib Hallero JIHcTuTyTa aka-
IOEeMUK OHreJbrapAT cobpasl B HEM
VUEHBIX 9TUX TPEX CIEeNMaJIbHOCTEI],

' ®oto JI. Ocensna.

4T0O OHM MOIJIM COODIa JieJaThb IIPOo-
pBIBHBIE PAbOTHI B 3TO¥ 00J1aCTIL

B konre 80-x romos mpodrom MH-
CTUTYTa OIJIaYMBaJI TPYIIe Jiobure-
Jieil DOJIBIIIOTO TeHHMCA apeHAy 3aJia B
JIly:KHMKAX, U KeJalolye 3aHMMaJICh
¢ TpeHepoM. B Hameil rpymnme ObLIO
OKOJIO JIeCcATKa dYeJIOBEK, U CaMbIM
CHJIBHBIM COIIEPpHUKOM n BEePHbIM
MapTHEPOM JJIA MeHA Obln Hwukosait
AnnpeeBnu YypuKOB, IEPBbI TeHHBIN
nmxenep CCCP, ogmH 13 oTKpbIBaTE-
JIeil «IPBITAIOMIVX TeHOB». OIHANKIBI
Huxkosast ckasas MHe, 4TO €ro acrm-
PaHTKa CJyd4aiiHO OoOHapy:KuJa B IIO-
CJIeZIOBATEJIbHOCTY TeHa MYIIKM IpO-
30(pUJIBI yYaCTOK, KOTOPBIA OBLI KOM-
IIJIEMEHTapeH y4YacTKy APYroro TreHa,
JlaJIeKO OTCTOSIIIETO OT HETO.

Torga TOJIBKO HaYaJM OIpPeNesAThb
nocsenoBatesnbHocTs  JHK  pasHbIx



SKVBOTHBIX, JI CaMo II0 cebe Takoe Ha-
OsromeHye He ObLIO CEeHCAIMOHHbBIM.
OpHako acnmpaHTKa IO ommbKe pac-
IIOJIOJKIMJIA  IIOCJIeZIOBATEJIBHOCTM He
aHTUIIAPAJIJIESIBHO, a IapaJlyiesIbHO
Ipyr apyry. KTo He 3HaeT, HAaNIOMHIO:
OHK npepcrasisgeT co0oll IOBOMHYIO
cnypaJib, ¥ JBe €€ HUTM MIAYT Ha-
BCTpeUy APYT APYry, 9TO Ha3bIBaeTCHA
«aHTHIAapajiesbHo».  HampasisieHne
HUTE} 3aZjaeTcs OCTaTKaMM caxapa,
KOTOpPBbIE CKPEIJIAIT MeXAy coboii
ocuoBanua JHK (ma, reHbl Hamm Ky-
narorcA B caxape!). Caxap sToT nipen-
cTaBJAeT coboi MATUYIEHHOE KOJbIIO,
KOTOPOe MO’KHO IIPOMTM B pa3Hble
CTOPOHBI, MOKHO VIATY II0 KOJIBILY OT
OZHOTO 3aMECTUTEJIA K IPYTOMY B TaK
Ha3bIBAEMOM  HAIPaBJEHUM  «IIATHb
WITPUX — TPU MITPUX», & MOYKHO Ha-
obopor. He 6yny MyunuTs HecBegyIIUX
STUMM IITPUXAMM, & CBEAYIIVE U TaK
3HAIOT... Tak BOT, IBe HUTU B KJIACCHU-
geckolt cphopme JHK mayT BCcTpeuHBIM
obpasoM, HaBCTpedy IpyT ApPyry. A
TYT BAPYT OKa3aJIoCh, YTO OHU MOIJINU
OBI TOVITY ITapaJlJIeIbHO.

Huxousait obpatnuiaca Ko MHe C BO-
IIPOCOM, He MOT OBbI f, KaK (PUBUK, IIPO-
BEPUTDH CYIIECTBOBAaHME TAKOM CTPYK-
Typbl. XOTA fA y’Ke JAaBHO He CTaBUJI
SKCIIEPMMEHTOB, & CTPOMJ MaTeMaTN-
4JecKJye MOJIeJV, HO TeEMa TaK MeHd 3a-
MHTEepecoBaJja, 4YTO fA pelycd 3a-
HATBHCA IIPOBEPKOL TUIIOTE3BI.

Xumur Bopuc HepHoB cuHTE3MPO-
BaJI HEOOJIBUIYIO «IIMNUJIbKY», TIe JBe
HUTHU LIJIM ITapaJiieIbHO APYT OPYTY, U
ecyyt OBI X OCHOBaHMA (Te caMble «Oy-
KBBI T€HOB», KOTOPBIMI 3alIl/iCaHa BCA
MHQOPMAaLMA) CMOIJIM 00pa3oBaTh Ia-
PBI, MbI Obl JOKa3aJy NPUHIMIINAJIb-
HYI0O BO3MOJKHOCTBH TaKOM HEOOBIYHOI
JHEK. OxcrepuMeHT Mbl OPUAYMAJIN
BMecCTe: IIpY 00pas30BaHUM IIap MEXKIY
OCHOBaHMAMM B PacCTBOpe OOHapYKN-
BaeTcs TUIOXPOMHBIN deKT — OHHU
Kak Obl IPAYYTCA OT CBeTa, 3aKpbIBa-
I0TCsA, KaK YJIUTKM B PaKOBMHE, U IIO-
IJIOIIIeHVE CBETa VMY yMEHbIIIaeTCH.
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Mue wHazo OBIJIO BCEro-HaBCETO
IIPOBEPUTH, CIIOCOOHBI JIVI OTM OCHOBA-
HMA Pa3HbIX HUTEM IIPM KOMHAaTHOI
TeMIepaType 0Opa30BBIBATbL Iaphl, U
TakMM 00pasoM TracuThb IIOIJIOLIEeHVE
Ipyr mgpyra. Iy ®TOro ecTh IIPOCTOl
mpubop: «IJIaBUJIKa». §f MOr IJIaBHO
yBesmmnunBaTh TeMmmneparypy JHK n
CMOTPETh 3a MOIJIOeHeM cBeTa. [Ipn
Temmepatype oz 100 rpaxzycos JTHK
IJIaBUJach, €€ HUTU pacxoguiuck. Ec-
J1 OBl OCHOBaHMSA HE CKJIAIBIBAJIVCH B
IIapel, TO U IIPY KOMHATHO} TeMIlepa-
Type Hallla HIIIMUJIbKa IIOorJoiaja Obl
CBeT TaK ’Ke, KaK IIPU BBICOKOIL A ecin
OHI CKJIAJIBIBAIOTCH, TO CUTHAJ JOJIKEH
OBLII MeHATHCA!

HOJII‘I/IMI/I 3VIMHVIMIL BedepaMun
1988 roga A nmaBmMi mapaJsIIesbHYIO
JHEK.. [loma MeHA KJaaJja ceMbd, sKJia-
JIYI PYKOIMCY TIEPBBIX pPAaCCKa30B U
JIeTCKad JuTeparypa, B KOTOPYIO f
y?Ke roToB OBLJI C TOJIOBOI YIITM TOTHA —
Ho napasutesnbHad JHE 6v110 «Kpyde»
BCETO.

JI BoT OHa, pasocTh OTKPBITUA, BOT
OHO, CYACTbe YYEHOro: A ODOHAPYIKIJI
cursaJ, napasenbaaa THK cymecr-
BoBasia! TyT MHe IPUIILIOCH OTIIYYNTh-
ca B MapTe Ha Hepesro neTCKOM KHUTK
B TarkenT, rae Hac, MOJIOABIX JETCKUX
mycaTeJiell, BCTpedaJyt C OPKeCTPoOM —
U A ysKe JaBaJl aBTorpadbl ZeTAM Ha
IIPOMOKAIIIKAX... OTO ObLI UK YKM3HU, I
MOJIyYMJl yAUBUTEJIbHbIE Pe3yJIbTaThbl
¥ ObLJT IPUHAT, KaK M1caTeNb B KOMIIa-
HUIO MBTPOB JILTEPATYPHI!

IToToM MBI HauaM MUCATb CTATHIO,
HO CIlepBa B3axO0TeJyM OIIyOJIMKOBATh
TE3UChl JJIA MEeKIYHapOIHON KOHpe-
peHIuM, KOTOpasd IPOXOAMJIa JIETOM B
TOmancu, 49TOOBI «3aCTOJIOUTH» CBOE
oTkpeITHe. OfHAKO pyKOBOAUTENb Bo-
puca YepHOBa IIOCTaBUJI yCJIOBME: €TO
UM TOJIPKHO CTOATDH B HAIIIEM JIOKJIaTe.
Torga MBI C HErofoBaHMEM OTBEPIJIN
Takoe IIpoABJIeHVe QeonannusMa B
HayKe U IoJaJIy Te3UChI 10 APYToil Te-
me... MbI HayaJau nmcaThb CTaThbIO, A 9YTO-
TO IIePEenpoBepAs, & OCEHBIO YBUIEJ
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my6smkarmio Toma Viosuuaa u3 Tepma-
HIM, OH IIOKa3aJl CYyIIleCTBOBaHME IIa-
pannensuoit JHK nHa Oosiee mpocTom
nosMepe... TyT ke MbI CPOYHO OIy0-
JMKOBaJM CBOIO pabory B Jlokmanmax
Axanemnn Hayxk, moTom B eBporeii-
CKOM JKypHaJe, HO BpeMs yiKe IIPOIILJIO.

Bcero Ha 5Ty TeMy Ha Hac BBIILIO
IATH PaboT B Pa3HBIX HAYYHBIX KYP-
HaJax".

IloTrom yske 9TOM TeMOl cTaJu
3aHMMATBbCA MHOTME JIIONM, OKasa-

JIOCh, OHJ CIIQJIV ¥ BUJIEJN DTy CaMYIO
HeOOBIYHYIO «IHapaJienbHyio» JHEK.
MpbI 2ke ceJsiajy COBMECTHYIO pabory
C KMTaﬁILIaM]/I, OHM CMOTIJIMM yYBUIOETDH
HAIIly [IapaJlileJIbHYIO IIINIJIbKY BKI-
BYI0, B TYHHEJbHOM MUKPOCKOIIE, U 5
noexaJs B Kuraii, rme KynomJ IepBYyIO
HACTOAIYI0, HE [IePEeBAHHYI TeH-
HIUCHYI PakKeTKy, 4TOObI UrpaTb U
JaJiblile CO CBOMM coaBTopoM Hwuko-
saeM YypHKOBBIM — HO 9TO Y3Ke APY-
ras UCTOPUA.

HaBbixu HacCTOAIIero y'-Ié'HOI‘O

HckycceTBo cobmoaeHNsA TeXHUKN 6e3omacHocTIL 3a 15 CeKyH HAWTY U IOATOTOBUTH
K paboTe IPOMBIBAJIKM IJIA TJIa3. YIIPasKHEHME BBINOJHATbL C 3aBA3AHHBIMU IJIa3aMIl,
IIOKPYTUBIINICE BOKPYT cBoeli ocu 20 pas.

HckycerBo Bramenus a3pikoM: IlepeBecTu sr00yio KypcoByo pabory crymenTa 1 — 4
Kypca, HaIlMCAHHYIO JIM CaMIM, Ha PYCCKUII A3BIK.

NckyccTBo BiaseHusi 000HsAHMeM: JVI3yunMThb CIMCOK DPEAaKTMBOB, XPaHAIIMICA B
ompejsieJleHHOM IIKady, B TedeHue 10 MMHYT, IIOCJe Yero IOJOMTM K STOMY IIKady,
OTKPBITH IBEPH Ha JIBE CEKYHIBI, IIOHIOXATb U OIIPEEJINTh, DAHKM C KAKMMIM PEAKTIBAMMA
3aKPBITHI HEIJIOTHO. BOHyC — ecJ BbI 3a [IBe CEKYHBI He ynaJyy 6e3 CO3HaHMA, HAMITI 9TU
GaHKM 1 BaKPBITh UX IIJIOTHO.

MckycerBo Tepnenusa: C OMOIIbI0 KOJOHOYHOM XpoMaTorpaduy pasnesnTb cMech
OJMBKUX 10 CTPOEHMIO IPUPOAHBIX COEMHEHMI Ha ThICAYy PpaKIimii, Kaskaasa mo 10 mi
obpemoM. Kaskyro n3 ppakumio ncnapuTs focyxa, Kasabiii 20- odbpasell, oIy dYeHHbIN
IIocJjie OCyLIeHMUsdA, IIOATOTOBUTH nJaA wu3ydeHusa wmertozom SIMP, mnpurorosus
COOTBETCTBYIOIVIE PAaCTBOPbI 1 B3allOJIHMB BCE COOTBETCTBYIOIIVE BHYTPU- U
MesKKadenpaIbHble (DOPMYJIAPHL

HckrycceTBO cO3AaHIA YHUKAJIBLHOTO 000py0oBaHuA: VICII0Ib3y s mapy X03AMCTBEHHBIX
[epYaToK, PYJIOH M30JEHThI, OAJIJIOH C YIJIEKMCJIIBIM ra30M M BCE, UYTO MOMKHO KYIIUTH B
X03AMCTBEHHOM Mara3mHe Ha CyMMY, He IpeBbIaolyo 2500 pyoiei, CKOHCTPYUPOBaThb
IIepYaTOYHbI O0KC, ITOAXONAIINI AJIA pabOThI 10 MOJEIMPOBAHNIO aTMOC(EPHI SEMIN 10
[IOSABJIEHNUS KUBHIL

JckyceTBO BiIafieHUsl CyHIECTBYIOINUM OOOpyZOBaHUEM: 3aMEHUTe PeIyKTOp Ha
0aJIoHe C CHKaTBIM a30TOM, He MCIOJIb3Y s HUKAKNUX MHCTPYMEHTOB, KPOMe BallliX PYK.

* [Iy6amKanuy Ha PyCCKOM SA3BIKE:

H.A. Yypuxros, B.K. Yepros, }O.B. 'ososa, FO.JI. Heunnopenko ITapasnensusie JTHRK — Bo3-
MOXKHOCTS cyluectBoBanuA. JJoxknaner Axkanemun Hayk CCCP, 1988, 303, 1254 — 1258.

Qoxy aun-Is, JiIu Munbs-T'ans, Croit Jlo-IxyH, Yoxy Ize-Iun, Xy II3t0-10H, I'y MuHb-
Mwnn, Crom fo-Jlau, Wwxan Jlawe-IIna, Xyawms VI-Iu, B.K.Yepnos, IO.J. Heunnopenxo,
H.A. UypukoB. OcCHOBHbIE XapaKTEPUCTUKHM [1apaJliesIbHON aBoiiHoM crimpasn JHK mo manabIM
CKaHUpPYIOIeil TyHHeabHOM Mukpockonuu. JJAH CCCP, 1991, 317, 1250 — 1253.



Heunnopenko FOpwuit ImurpueBnd’

Cmapwull HayuHblth compyonukr MHemumyma moaexysspHol
ouonozuu um. B.A. Dnezeaveapdma PAH, pabomwl c8s13aHbL C
udyuenuem JHK, PHK u mamemamuueckum modeauposaHuem

8 buogpusuxe

Hay4ynble nyTeniecTBMA.
B Illauxan 3a HAHOTEeXHOJOTUAMMI

OpHa 13 caMbIX IPUATHBIX 00S3aHHOCTEN YUEHBIX — Hay4YHble KOMaH-
JIVIPOBKY B JPYTVE CTPAHBI U IIyTEIIeCTBMUA Ha KOH(EPEHINN, I/l MOXKHO
BCTPETUTBCA C KoJIeTaMM 11 006CyIUTh 3afjauM HayKH, paccKa3aTb O CBOMX
paboTrax 1 y3HATBb O HOBOCTAX U JOCTVIXKEHNAX.

Hiuoxe ommcano onHO M3 TakMX HAYYHBIX IIyTEIIECTBMII, B KOTOPBIX
aBTOp y3HaJ MHOTO HOBOTo. MoykeT ObITh, U UMTaTeNIO OyIeT MHTEePEeCHO
y3HaTBh, KaK JleJlaeTca HayKa B Pa3HBIX CTPaHAX...

OTa MCTOPUA [IPOM3OILIA TPU-
auath JeT Hazan. VI3 lanxas npuIio
MCHbMO: KUTalCKIe YUEHbIEe YBUEJN B
HaHOCKOII MOJIEKYJIBI HEOOBIYHOM (POop-
MbL. MoOJIeKyJIbI MM IIepenasy Mbl, a JI0
5TOTO COOpaJM U3 OTAEJIbHBIX 3ar0TO-
BOK, KaK KOHCTPYKTOp, aTOM 3a aTo-
moMm. Ceruac Takywo cOOpPKYy M HaOJIIO-
JIeHye 3a Hell Ha3bIBAaI0T HAHOTEXHOJIO-
rueii, a TOTZja He JyMaJii, KaK Ha3BaTb
— IyMmaJii, Kak chesatsk... OcraBaJioch
TOJIBKO C'be3aUTb B Kurail 1 Ha MecTe
IIOCMOTPETDH B TOT CaMblifi HAHOCKOI —
ybenuTbecss B TOM, YTO KUTAMI(BI BCE
YBIUZIEJIM BEPHO, YTOOBI IIOTOM paccKa-
3aTb 00 9TOM BCEMY MUPY.

s sToro BeIOpas MeHs, IIOTOMY
YTO KaK pas A BO3WJICA C DTUMU MOJie-

' ®oro JI. Ocensna.

KyJIaMl, M3ydaJl UX PasHbIMM criocoda-
vu. IIyremectsue B Kuraii, moesaka Ha
JiBe HeJleJJI: YTO MOSKET OBITh MHTepec-
uett! Kpome Toro, y MeHs ObLI JINUHBIA,
MOXKHO Jlaske CKa3aTb, KOPBICTHBIN MH-
Tepec — Torma B MoOCKBe HEBO3MOKHO
ObLIO KYyIMTb XOPOIIYI TEHHJCHYIO
pakeTKy. Tak 4TO ABa MHTEpeca COBIIA-
JII B TAKOJ IMOe3[Ke: Hay4Hbll M JIN4-
HbI1. XOTA B HAYKe JII000I BOIIPOC MIMe-
eT JIMYHBIN MHTepec: yUEHBIl TyMaeT C
yTpa A0 HOuM O MOJIEKYJIaX, IlepesKuBa-
eT, II0 HoYaM He CINUT, Kak OyATo peub
UIET 0 JI0OMMOIL JEBYIIIKE. ..

Posp Takoit meByIKM 1A MeHHA
urpasa mojekyna JHK — Ta camas
MOJIEKyJla, B KOTOPOJI 3ammcaHa BCHA
nH@OpPMaNMA 0 desioBeKe. TanHCTBEH-
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Has 5Ta MOJIEKYJa XPaHUT BCE T'eHbl
JeJIoBeKa, 3aJaéT ero HAKJIOHHOCTY U
criocobHocTH... OCcoOEHHO MHTepecoBa-
Jla MEHSA JKU3Hb DTOM MOJIEKYJIBI: C KEM
OHA JPYSKNUT, YeM B3aHMUMaeTcd, Kak
BenET cebsA B pPas3HBIX YCJIOBUAX. JTa
MOJIEKYyJia TOHPABUJIACh MHE YyTb JIU
He C JeTCTBa, KOTJa A YBUIEJ e€ U30-
OpaskeHue B IIIKOJIbHOM y4eOHUKE IIO
6m0JI0T L.

Vlzpmanexka mogexkyna JHK namo-
MIMHaeT KOCUYKY, JBe €€ HUTU IIepe-
IUIeTalTCA IPYT ¢ APYyrom. B aTy KO-
CUYKY BILJIETEHBI KPYIJIbIE U MIPOIOJI-
roBaTele Oycuurn. IIpm nmomormmm aTmx
OyCMHOK — HYKJIEOTUJOB — 3alMCaHbI
CUTHAJIbI, KOTOPbIE MOCHLIAET MOJEKY-
Ja opraHmusmy. Kocuykmu MoryT ObITh
YJIO?KEHBI [I0-Pa3HOMY — TaK JeBYIIIKa
MOJKET WBMEHUTb MPUYECKY, UYTOObI
II0CJIaTh CBOEMY IIOKJIOHHUKY KaKOi-TO
CUTHAJI, CUJIbHEEe TPOHYTH €r0 CepAlle.
IIpo JHEK a HammcaJs IleJyio TJIaBY B
KHUre 0 KJeTKe «HKuBoit mom», KOTO-
pyto Mbl n3nasayu BMecte ¢ Eropom Ero-
POBBIM [[Ba rofia HA3aL .

XoTa ceryac yske paciumngpoBaHbl
BCE TeHBbI YeJIOBEKa, O TOM, KaK OHU
IelICTBYIOT, KaK pas3TroBapuUBaIOT MesK-
Iy coboit, majio u3BecTHo. «IIpuuécka»
moJsiekysiel JJHE, B KOTOpO¥ KOCUMYKU
YJIOJKEeHbl II0-HOBOMY, MOXKET MMeThb
OJIA JKUBHU KJIETKM KaKOoe-TO 3Hade-
Hye. VIMEHHO TaKyi0 MOJIEKYJY yBUIEe-
au kutannel IlosTomy exaTs B Kuraii
HaJzio ObLIO Oe3 mpoMmesyieHusA, TeM 00-
Jlee YTO IIPO BTy HOBYIO «IIPUUECKY»
JHE ysxe Hauaau noraibIlBaTbCA He-
MeIIK/e yYEHble — KOHKYPEeHIVA 371eCh
o4eHb OoJbllad: KTO ObIcTpee paszbe-
PETcA, KaK BBIMJIAAUT MOJIEKYJIA B HO-
BOil (opMe, C BalJIETEHHBIMU IIO-
IPYroMy KocuIKkamm?

Taxk dyTo moes3nxa ObLIa OTYACTHU
0es3mebHOM, HO OYeHb BayKHOI. MOXKHO
JlasKe CKasaTb, YTO A eXaJl KaK MHCIIeK-
TOP — JAJIA IPOBEPKU ITOJTYUEHHBIX K-
TailaMu pe3yJabTaToB. Benb 5To ObLa

IepBas Halla coBMecTHasa pabora,
3Jlech HeJb3s OBLIO JpeMaTh. HayKa
TaK YCTPOEHAa, YTO MOXKHO HaIMCAThb
CTO XOpoIMX paboT, a IIOTOM OIMH pas
ommMOENIbCA — M IMINY IIPOIAJIO: I103-
sxe Tebe IPUIIOMHAT KaK pas 3Ty OIN-
Oouky: 3apaboTaTh penyTauuioo TPYHL-
HO, IIOTEPATD — JIETKO.

ITonér mo wmapmpyty MockBa-
Ileknn npoxoaut Haz Ypasom, Cubnu-
peio u nycreiHeil I'obnu. IlycTeina aTa
— caMoe CHJIbHOE BIIeYaTJIeHME OT
noJsi€ra. JIr00Ji0 Iry1a3eTbh B MJJIIOMM-
HaTOP: CBEPXY MOKHO YBUAETH TaKue
HeOoOBIYHBIE BUJbI, KOTOPBIX HEe HApU-
cyeT HUM onuH xynosxkHuk! IlycTeiaa
Tobu pacmososxeHa B BBICOKOTOPBE,
3/1eCchb IIOYUTM He KUBYT JIOAM (M 9TO B
nepenacesénuom Kurae). Tyt HeT HU
PacTUTEJIbHOCTY, HY KMBHOCTHU, 3aTO
IIPEKPACHO COXPAHWMJNUCH CKeJEeThI
IVHO3aBPOB, M 3KCHEeIUINN M3 Pas3-
HbIX CTPaH HAIJIM TYT caMble Jyd-
1Iye, JIaKOMble AJIA YYEHBIX OCTAHKU
IpeBHUX AmepoB. CBepXy IIyCTHIHA
T'obu HanmoMmHaeT 4TO-TO BPoOJeE Tep-
KYJIECOBOJ Kally, OOBIYHO B TaKYIO
Kallly AJId BKyca KJIAAyT OPexXy MM
M3I0M — DTO JKe Oblja Kallla ¢ JMHO-
3aBpaMIL.

JloJIro-[0JIro JieTes Mbl Hall STUMMI
ropamu — GOJIbIIIE THICAYM KUJIOMETPOB
B JUIMHY 3aHMMaeT IrycTeiHA ['obm! Ho
BOT y’Ke TOpbl KOHYAIOTCH, MeJbKHYJIa
Besmkasa HKwurajickada cTreHa — U MBI
npuseMJsieMcs B apporopTy IlexmHa.
Kurait pacriososxeH ropasno iosKHee
Poccun, Ilekun rosxkaee Coun... ITose
asponpoMa  HallOMMHAeT  OIPOMHBIN
IIPOTMBEHb HAa KyXHEe I'MTaHTCKUX pas3-
MEpOB, I'7ie KapATCA BCAKNME BKYCHOCTHA
— VI IPAHBIN IBIM CTOUT CcTOJIOOM!

Crynaa c 6bopra camosiéTa B pyKaB
KOpUZOpa, HATBIKAENIbCA Ha KuUTaii-
CKOTO TIIOTPAHWYHMKA, YTO CTOUT U
CMOTPUT Ha TebsA, KaK Ha HAPYIIUTEJIA
TPaHMUITBI — TOTOB IIPUCTPENIUTH Ha
MecrTe. ['1a3a ero moxosKu Ha JBe CBMH-

Erop Eropos, IOpuit Heunnoperko. #usoit nom. — Apt Bosxonka, 2018.
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TTorenmas. Xumuns. Bruosorna. Meauuusaa No 3 (77) 2020

Kawa ¢ dounosagpamu. Pucynox Cawu Veotinogot

LIOBBIX ITYJIM: OT TaKOrO B3IJIAzA y Ka-
KOro-HMOYyZb YeJIOBeKa C HEedJCTON Co-
BECTBIO — CKa’yKeM, KOHTpabdaHICTa,
KOTOPBIII Be3ET 3allpellléHHBIN ToBap,
— MOTYT 3aJpOKaTb MOMKMUIKK. Ho
KaKOll TOBap MOKHO Be3Tu B Kwuraii,
KOTOPBIV caM CBOMMM TOBapaMU 3aBOe-
BaJI y*Ke BeCb MUp?

B asponopTy mMeHa BcTpeuaroT ABa
YJIBIOYMBBIX IIAPHA — MaIlyT OyMasK-
KOI1, TJle HaIlcaHa KPYIHbIMY OyKBaMM
Mosa pavmisa. Mbr 3HaKOMMMCSA, T'OBO-
PA Ha NOJIYNOHATHOM IPYT AJA APyra
aQHIJIMIICKOM A3bIKe: eIlé Obl, Bemb y
HUX KUTAJCKUI aKIeHT, a y MEeHd —
PYCCKMII, Tak dYTO OT aHIJIMICKOTO
A3bpIKa ocTaérca HeMmHoro! Koepkasd
cjoBa, pebATa mpexasaraloT MHeE IIOf-
KPEenUThCA. 3aX0OMM B 3aKyCOYHYIO,
Ije A OpMHMUMAal0 0OOeBoe KpelleHue:
Jortaro prc najoukamu. Mou mpoBoska-
Tble, KaK 3alpaBcKue (POKYCHUKH,
BEPTAT IMAJIOYKM B PYKaxX, [IOKa3bIBa-
10T, YTO HAJO C HUMMU JeJiaTh, — U MHe

ynaérca MNOoaneTb M JOHECTM A0 pTa
apy IIEenoToK puca!

ITogxpenmBImcs, MbI OEpEM TaKkCHU U
MurMca K 1eHTpy Ilexmna. Ceromua —
CcBOOOZIHBI [eHb, MOYKHO IOTYJIATH IIO
TOPOAY ¥ IIOCMOTPETH dyeca KUTaCKOM
crommsl. CaMoe MHTepecHOe 37ecCh —
Toryn: samnpeTHbII ropoj, B KOTOPOM
KT mMmIiepaTop. IIpocTeIM Kuraiiiam
Tyzna BXOJ OBLI 3aKasaH, HO U MMIIepa-
TOP MOT IIPOYKUTH BCIO 3KU3Hb, HE ITOKU-
HyB zBopla. Tak 4To HEITOHATHO, KTO OT
KOro OB CMJIbHEe CHPATAH — HApOX OT
MMIIepaTopa MM TOT OT Hapoja.

OrpomHas cTeHa M3 KPacHOTO KUp-
m14a oKpyekaeT I'oryH, 4TO cO CTOPOHBI
Hanommuaet Hair Kpemss. Ho B oTom-
une oT Kpemiia, KOTOphIl y HAC IO CUX
IIOP CJIY>KUT IleHTpoM BjacTty, ['oryH —
pait nia TypuctoB. HacTeXb OTKPBITHI
JIBepU MMIIEPATOPCKUX IIOKOEB, ’Ke-
JIAIOIMM  IIOKA3bIBAIOT  KOJUJIEKIIUN
JIparoleHHbIX KaMHell, BCIOLY Hepur,
30J10TO 1 I1IesiKa... C 9TUMM KpacoTaMmu
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MOJKET COIEpPHMYATH y HAC pasBe UTo
Sumuuit geopert u Ilereprod B IInrepe
— JI TO TaM HET TAKOIo 1300 Jyiec-
HbIX Bellleil. Kuranuel OyKBaJbHO IIO-
MeIlIaHbI Ha IPaKOHaX: OTPOMHBIE CTaJa
MPaMOPHBIX JPAKOHOB MHaCyTCsa Ha
ILJIOMIAAAX, CJIENAT 32 TOOOI0 C KpBbIIII,
CTOAT y ABepeii, 0XpaHAA BXOJ B IIOKOIL
JpakoHbl y HUX ¥ BalllUTHUKU, U IO-
MOII[HMKM, Y1 KOPMMJIBIIBI, B TO BpeM:A
KaK y Hac JPaKOH — CKOpee YyIOBUIIIE,
Bpar, KOTOPOro Hao rmobeauts. I'eoprmit
ITobenonocerr Ha repbe MoCKBBI I'BO3-
IUT OPaKOHA IIMKOM... A KUTAIIbI CBOUX
IPaKOHOB JIIOOAT, IJIA HUX IPaKOH —
CUMBOJI MOTYIIIECTBA U CUJIBL

HaumroboBaBimch gpakoHAMM MM-
IIePaTOPCKOr0 ABOPLA, Mbl IBUHYJIICH
B roctmHuily. OHa pacroJio}KeHa Ha
kpaio IlekmHa, B YHMBEPCUTETCKOM
ropoznke. YiblO4uBble pedATa, IoCenB
MeHs B HOMED, Cpasy ’Ke MCIIapUJIACh.
JleJio 110 K OKOHYaHMIO pabodero mHs,
OBLJIO YACOB IIATH — U TYT A OKa3aJicA B
OJVHOYECTBE. OTOT IIE€PBBIV KUTAICKUIL
Beuep MeHdA HeCKa3aHHO YIAUBUI: A-TO
OyMaJi, YTO KO MHE IPUCTAaBAT KaKOIo-
H/OYyIb KOHTPOJIEPA, YYThb JII HE TOTO
JKe TMOrpaHMYHMKA C IMCTOJIETOM, KO-
TOPBIA OyAeT CaeauTb 3a KasKIbIM MO-
uM 1marom... He tyr-To 6pL10! IToCye
OKOHUYaHUA paboduero JHA S HUKOTO He
MHTepecoBaJ, Bce OPOCUINCHL pas3Bie-
KaTbCsA II0-CBOEMY...

f Toske He XOoTeJs cuUIeTb B HOME-
pe, riasesa B TeseBu30p. IlepBrIM me-
JIOM 3alléJ B PEeCcTOpaH P rOCTUHU-
11e: 371eCh CIPABJIAIM BECEIIYIO KMUTa-
CKyI0 cBaabOy. Kuraiisl MOTyT $KUTH
O4YeHb OeJTHO, HO Ha CBaab0e IPUHATO
IIMKOBAaTh. BBLIO JIFOOONBITHO B3TJIA-
HYTb OJHUM TIJIa3KOM Ha JKEHUXa U
HeBecTy. Opmerbr oHM ObLIM  TIO-
€BPOIIEVICKY, KaK ¥ BCe T'OCTM, CTOAJ
IIyM U raM, KaK Ha XOPOIIeil PyCCKOM
cBagbOe, HO ObLJIO HEJIOBKO B HE3HAKO-
MOt KoMIIaHuy, 6e3 3HaHUA A3bIKA — U
A OBICTPO PETUPOBAJICA.

Hepnaneko oT TrocTMHUIIBI s 0OHA-
PY:KuJa BxoJ B mapk. Bo Bce cTOpPOHBI

OT BOpPOT pasberasch IECATKU OPO-
JKeK. Y’Ke CMepKaJloCh, U 3/1eCb MeHdA
MIOPKIAJIV CTPaHHbIe BUgeHNA... Hanx
JIIOpPOKKaMM Ha OperoIeM IoJIETe C Me-
JIOOMYHBIM 3BOHOM HOCHMJIMCBE CTal
cBeTJIAYKOB. [Ipuraanesmnmcs, 8 oOHa-
PYOKIUJI, YTO DTO JeTaloT KOMIaHUM KI-
TAICKX CTYIEHTOB ¥ CTYZEHTOK Ha
BeJIOCUIIEIaX C BKJIIOYEHHBIMM (POHA-
puramyn. OHM 3BEHEJIM KOJIOKOJbUYMKa-
MM - ¥ Ka3aJI0Ch, YTO BECh ITAPK 3aII0JI-
HEH CTPEeMUTEJIbHBIMM IIpU3PaKaAMI,
KOTOpBbIE yCTPamBalOT 37[eChb CBOJ Be-
céypli maballl, BpoJe HAIero IIpa3fi-
HuKa «Houb Ha VIBana Rynasa»r.

IIpobmpascy 1o TpaBe U cpeau
KyCTOB (II0 TOPOKKaM MATM ObLIO He-
BO3MOYKHO — TaM HECJIJCh IIelI0YKNU
BEJIOCUIIENIOB), 5 N0OpaJjIcsa 10 KaKo¥i-
TO OIPOMHOM (paH3bl — JJIMHHOTO JI0Ma
C KPBIIIIE, y KOTOPOro Kpasd ObLIM 3a-
THYTBI BBEPX, ITo-KuTaiickn. Tak cTpo-
ar B Kutae 10 cux nop — AJd OTIIyTU-
BaHIA 3JIBIX [yXOB, KOTOPBIE HE CMOTYT
YLUemMTbCA 3a Kpajl KPBIII 1 BJIE3Th B
loM, 4TOOBI BaM HaBpenuThb. 1 3arisa-
HYJI B OKHO DTOJ (PaH3bI M 00HAPY KA
TaM KOPUJOP BO BCIO AJIMHY 3JIaHUA; B
KOPUIOP BBIXOIMJIM JOBEPU JecATKa
KOMHAT, U ¥ KasKJI0l IBepy MacJuch 110
Tpu-deTeIpe Bejocumnena! Bor, oxkaswl-
BaeTcsd, IZe JKUBYT OTU «KeJIe3Hble
KOHMEKNM», Ha KOTOPbLIX TOHAIOT Kuran-
bl 110 napky! Bmuammo, sT0 ObLIO 00-
IIIe’KUTIE CTYLEHTOB, KOTOPbIE HE MOT-
JIVI PacCTaTbCA CO CBOMMM BeJIOCUIIE-
JaMu, OTIIyCTUTh X OoJiee UeM Ha Ia-
PY METpPOB.

B sTOM mapke ObLIV IOACTPUIKEH-
Hble I0-aHIJIMIICKY, JUCTOK K JIUCTKY,
ra30HBI ¥ KYyCTbl — U 3JI€Ch K€ POCJM
9K30TUYECKNE PACTEeHNUdA, KOTOPBIM
MEeCTO pa3Be 4TO B JKYyHrJax! Ilamas-
MBI ¥ JIMaHBbl HAaIIOMMHAJM CPasdy BCE,
4TO A 3HaJ U3 YPOKOB reorpadmum o
dayne Adcpurn, A3un 1 ABCTpaJINN.
3anaxmy 1 POPMBI Pa3HBIX KOHTVMHEH-
TOB CTOJIIMJINCH 3]leCh BMECTE, B DTOM
IapkKe, KOTOPBIV HAaIOMMHAJ KaKol-TO
MHONJIaHeTHBII bBoTaHmdyeckmii cap,.



JlHonaHeTHBII — MOTOMY YTO Ha-
CTOAIIMMM MHOIJIAHEeTAHaAMU Ka3a-
JIMCh BTU NMPU3PaKU Ha KoJEcax c po-
HapuKaMu BO JOy.

KenraBp — 3T0 coenmHeHne KOHA
U 4eJIOBEKa, a KaK Ha3BaTb COeJUHEe-
HIUe BeJlocumena C deJoBekoM? B
IPEeBHOCTM TaKOTO He 3HaJuu... Ha-
BEpPHOe, 3TO KaKoi-HUOyIb «BeJo-
TaBp»! B meTcTBe mouTy Bce HOCATCHA
Ha BeJIMKaX, BbIpacTad, IpeBpalla-
IOTCS U3 BEJIOTABPOB B ABYHOIMX IIe-
LIEXO0J0B MJIM YeTBIPEXKOJIECHBIX aB-
TOMOOMJIMCTOB — a BOT MHOIUE KIU-
TalIbl TaK UM OCTAIOTCA JABYXKOJIEC-
HBIMU [0 KOHITA JTHEI CBOUX...

Korma MumianamoHbl KuTalilleB He-
CyTCA Ha BeJIOCUIIeaX II0 YJIUIAM,
KasKeTcs, 4TOo HabJromaelrs JET Hace-
KOMBIX: MMMO IIOJI3ET OTPOMHAA TyUa,
B KOTOpPOJi, KaK KYKU Cpeny MypaBb-
€B, BOPOYAIOTCA MaIlNMHbBI 1 aBTOOYCHI.
OpHaKIbl A 3aX0TeJ MEePeNTn YIUILY
B Ilekune, rue 6e3 ceeTopopa HECKOH-
YaeMbIM ITOTOKOM eXaJiii BeJIOCUIIEIIbI
¥ 1I0J13JI1 aBTOOycCHI. VI uTo 3xe: a4 mpo-
CTOAJ II0oJIYaca Ha OJHOV CTOPOHE, TaK
U He HalJaA 3a30pa MEKIY BeJIOCUIIe-
JaMy ¥ MallyHaMy, 4ToObI mepebe-
SKaTh JIOPOTY. 3a 5TO BPEMSA PANIOM CO
MHOM IIOABUJICA NECATOK KUTaMIleB —
Y OHU JIETKO, KaK IPU3PAKY, IIPOCOYUN-
JIMCh Yepes BTOT NOTOoK. VIM gocraTou-
HO OBLIO 3a30pa B METP MEXIy KOJE-
camy, 9TOOBI TyZia ABMHYThCA. MHe ke
HY’XHO OBLJIO, II0 €BPOIECKUM Mep-
KaM, MEeTPOB [ABajllaTb CBOOOIHOrO
Mmecta! UTobnl ycmeBaTh oOpaboTaThb
TaKoll MOTOK MH(pOPMalUuUM, MO3TU ¥
KUTAMIEB JOJIYKHBI OBITH YCTPOEHBI
II0-IPYTOMY.

Ilespr0 Moero myremiecTBus ObLIa
HayuHaa Jiabopartopusa noyn IIlanxaew,
roe paboran goxtop JIm Mwun Ksas,
IIpMCcJaBIINII MHe IpurJiaileHne. JJok-
Top JIM HOroBopmJICA C TIEKMHCKUMU
KOJLJIETaMl, YTO OHM BCTPETAT MEHA U
moraskyT IlexknmH, ero OKPEecTHOCTM M
Benukyrwo kuraiickyro creny. Kak ke
nobeiBaTh B Knrae u He yBUAETH 3HA-
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MmeHuToit crennl? IlosTomy #a 3anmep-
sxagicsa B [lekuHe Ha napy gHel, 4TOObI
IIOKJIOHUTBCA TYPUCTUYECKVM CBATbI-
HAM. 31ech ObL1 1 Xpam Heba, u moz-
3eMHble TPOOHMIIBI MMIIEPATOPOB, W
MHOT'O Yero JPYTOTO.

Ha Besauxyimo kurtalicKyio CTeHY,
KOTOpas oKpyskajsa Kurail B JpeBHO-
CTM ¥ 3alluilaja ero orT Haberos
3JIBIX cocefiell, MBI JoexXaJu 3a Hapy
qacoB Ha MukpoaBTobyce. CteHa sTa,
KaK rOBOPAT, AOJT0 Oblya eHCTBEH-
HBIM TBOPEHMEM PYK UeJIOBEUECKUX,
KOTOpoe ObLIO BMIHO M3 KOCMOCA.
Certuac Takyr NpuAyMaJy amnmnapa-
TYPY, YTO BUIHO HE TOJIBKO HeJIOBEKa,
HO MOKHO Ja’Ke IIPOYMTATh rasery,
KOTOPYIO OH PaCKPBIIL

CreHa JIeTKO ITIOTHUMAETCH U OIIyC-
KaeTcd, UAET II0 ropaM, He MUHYA
BepuyH! Kurtaiiskl HeMaJjo IIONIOTEJN
HaJl €€ CTPOUTEJIbCTBOM — KaKOB JKe
OBLT X CTpax, KAKUM ysKacaM pasope-
HMA TojaBeprasnuchk ropoxa Kwurasd,
MOJKHO TOJIBKO HpeAcTaBUTb... Ilociae
KUTAMCKOMI CTeHbl ObLIa yiKe B
XX BeKe IIOCTpOeHa OepJMHCKad, KO-
TOPYIO He Tak JaBHO cjaoMaJsy. Haponbr
BCerJa HYKJAITCA B 3allNTe, JIIOINAM
HYKHBI CT€HbI, YTOOBbI YKPBITBCA OT
OIIACHOCTY M OTCUIEThCHA... KaKoBbI ObI
Mbl ObLIM 0€3 cTeH, Kak Obl sKuau 6es
KPBIIINM HaJl TOJIOBOM?

CTeHBl HYMKHBI JIJIA 3alIUTHI OT
BparoB ¥ CTMXMUI, HO HY’KHBI ¥ BOPOTa
— OJiA Apy3eu, OJig TOPTOBJM U IIyTe-
utecTBUil. B maBHME BpeMeHa ObLI Ha-
Ja'KeH Besmkuil IIEJKOBBIN IIyThb, IO
xortopomy um3 Kuraa B EBpomy 1mén
LIEJIK JJIA KOPOJIEBCKMX ceMell, Oora-
TBIX MOJHMKOB ¥ MOZHMIL. CeKpeTsl
IIPOVMCXOMKIEHNA  ILIEJIKA  KUTaMIIbI
XPaHUJIM OYEeHb CTPOTO: Belb IIIEJIK, B
OTJIMYMe OT APYTOil MaTepuu, NalT He
pacteHus, a KuBOTHble. HuTnu meésaxa
OPALYT TYCEHMIIbI TYTOBOIO IIIEJIKO-
IpAfa — ¥ HUKTO 00 DTOM He JOJIKEH
OB 3HATH. OTO OBLI HE €IVHCTBEHHBI
cekper IlonuebecHoit VimMmepmm, Kak
Ha3bIBaJIM CBOI CTPaHy KuTaiiml VI
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cexkpeTbl OHM yMeiu Oepeub. Crose-
TUAMY He IIPOIIyCKaJsy K cebe HMKOro
n3 EBpombl: TOBaphl IlepefaBasii U3
PYK B PYKM, ¥ KYII[OB OCTABJIANM Ha
JIaJIBHUX MOZCTyNaxX Kk Kuraro.

IlepBBIMM eBpoOIeiiiamMy, KOTOPhIE
okazaJjuch B Kurae, Oblim (pOKYyCHUKM
¥ aKpo0aThl — OHU IPUBE3JIN CIOAA TOT
TOBap, KOTOPBII HEBO3MOXKHO OBLIO
IepenaTh U3 PYK B PyKHU, COATH Ha Ta-
MOJKHE U ITpojaTh 0e3 ux ydactusa. Ku-
Tay yBuaes eBporneickuii nupk! OHu
HaM — IIEJK, a Mbl uM — nupk! Tak Ha-
pPoabl C He3allaMATHBIX BpeMeH 06M€—
HVBAJIVICDH JIYYIIIVIMI I/I306peTEHI/IHMI/I.

Brososb mHarynasmmics no Ilexkuny,
00'bE3MB OKPECTHOCTY, S CeJl Ha ca-
moJsieT u nojete B [lTanxait. Tak Kak B
IlekuHe paspaswmiack rIposa, IIpU-
IIIJIOCH TIOZIOSKIATh B adpOIIOPTY, IIOKA
pelic He pasperIaT. 31ech MbI Pas3roBO-
PUJINCH C AHIJIMYAHVHOM, KOTOPBII TO-
ske Jeren B IIlanmxait. Om paboras B
dupme, 4TO ImMCaJia NPOrPaMMBbl JJIA
KOMIIbIOTEpOB. EBporterib! ysxe obJie-
HUJIVCh I CaMM IIPOrpaMM He IIVCAaJIH,
3akaspiBasM pabory kwuraiinmam. Tak
4yTo OH TOske JeTed B Illanxall Kak
KOHTPOJIEP: YTOOBI IPUHATE padoTy.

B aspomopry Illamxasa M™meHsA
BCTPETMJI JOKTOP JIM — HEBBICOKOTO
pocra, 3aropeJiblii, B O4YKax, OH ObLI
IIOX0’K Ha depernaxy TopTtuimry wus
CKa3Ky Ipo BypaTnHo m Kasajcs cry-
cTrOM JobposkesarenberBa. OH BeTpe-
TIJI MEHA CJIOBaAMMI:

— B Kurae roopar: «Ha uebe ectb
pait, a Ha 3emye — Cywxoy u XaH-
WKOY». Bbl ux yBuanuTe!

1 moHAN, 9YTO U 3/1eCh MEeHA 0XKITA-
eT JIydlIad [IporpaMma.

Ha mepBeIe fiBa IHA A IIOCEJIMIICA B
ITTanxae, rae JOKTOP JIu morasas MHe
OmoJiorMyecKye MHCTUTYTHL. BU3UTHI B
HIX HAIIOMMHAJV BOCTOYHYIO CKa3KY:
IIPUXOOUM MBI B KaKOW-TO MHCTUTYT,
PacCIIOJIO}KEHHBII B OTPOMHOM 3JIaHUM,
4yTb He Hebockpébe. IlepBrIM nesom
IIOJHUMAaeMcA B KabMHET IUpeKTopa,
KOTOPBII HaXOAUTCA Ha CAMOM BEpXY.

VI3 okxHa KabuHeTa OTKpBIBAETCA IIpe-
KpacHbIl Buf Ha Bech [IlaHxail u pery
Xyanny. [upeKkTop Hac IIPUBETJIVBO
BCTpeYaeT, PACCKA3bIBA€T MUHYT IIAT-
HaJIlaTh O JOCTVOKEHMAX MHCTUTYTA,
IIOKa3bIBaeT IJIAaBHYIO JabopaTopuio, a
II0TOM, IIOTYVIpasI PYKM, TOBOPUT: BpeM:A
obenate! VI MBI CO BCell cCBUTOI: 3aMecC-
TUTEJNAMU OVPEKTOpa, YIEHBIM CeKpe-
TapéM, TOKTOPOM JIu U MPOYMMHI BasK-
HBIMM Oco0aMy OTIIpaBJAeMcA B OJm-
JKalImMii pecTopaH, IJe Jaca JiBa IIpe-
naémca upeBoyroaumio. Oben B pecro-
paHe — oTZeJsibHasA TeMa, 00 3TOM IIO-
TOM. A IIOKa pPacckKasKy, 0 4éM TOBOPII
IVPEKTOP OYepesHOTO MHCTUTYTA.

O TyTOBOM III€JIKONIPALE, TO €CTh O
TOI TyCEeHNuIle, KOTOpas IMIPOU3BOIUT
IIEJIKOBYI0 HUTH. ['1aBHasA JabopaTo-
pUA MHCTUTyTa U3ydaeT TyCEeHUILY
IIIeJIKOIIPAZA, MON0MpaeT YCJIOBUA eé
BBIpPAIVIBAHUA, YCJOBMUA pPas3MaTbIBa-
HIA HUTOYEK 13 KOKOHA. VI ecmt MOYKHO
IOOUTHCA HA OOVMH-IBA IIPOI[eHTa KaKO-
ro-TO yJyd4llleHUs B paboTe IIEJIKO-
npana (CKaskeM, yIJIMHEHUS HUTU), TO
B IlepecuéTe Ha Becb Kwurait aTo mpu-
HOCUT orpomuble npuoObm! Tax duTo
LIeJIbI MHCTUTYT MOYKET ToJaMy 3aHM-
MaTbCA I'yCeHMIel IIeJKonpsAaa, U Ta-
Kas IyCeHMIa KOPMUT ThICAYY yIEHBIX!

I'ycenuya mymosozo weaxonpada
(http://cameo.mfa.org/wiki/File:Silk
worm_diag wik.jpg)




CKBO3b BpeMsA

IlokopMmiia ora ryceHmna M Hac:
MBI paccejch BOKPYT CTOJIA, ITOKPBI-
TOTO OTPOMHBIM BPAIIAIOIIVIMCH II0JHO-
coM. VI TyT opuIaHTHI HauaI METATD
Oostpilve OJIIOZA ¢ KpPEeBEeTKaMM, KaJlb-
MapaMy, PYCOM, YTKOI IIO-IIEKMHCKY —
B 00IeM, C caMbIMU OTbABJIEHHBIMU
AcTBaMM. OTM OJIOfAa IOKPBLIM Bech
IIOZHOC, KOTOPBII TYT sKe 3aKPYyIKMIICH,
Kak pyJeTka. Jrpa cocrodsa B TOM,
YTO HaZ0 ObLIO BBIXBATBIBATBH II0 O4Ye-
peayu M3 Kakaoro OJrofa BKYCHBIE KY-
couku u H6pocaTh B pOT (MM CKIATBI-
BaTh B CBOIO TapeJjKy, KOTOpas, cJaBa
HebecaMm, He Bpallajachk, a CTOAJA).

Kaxkapiit pas MOYKHO OBLIO BbIOU-
paTh 13 OTPOMHOTO YMCJIa BAPUAHTOB.
A MOKHO OBIJIO TPOCTO XBATaTh TO,
YTO Ha MMHYTY OCTAHOBMJIOCH IIE€pEN
T00OJ. 3a DTONM UTPOIl BO «BKYCHYIO
PYJIETKY» MOYKHO OBIJIO IIPOBOAUTH
neJsble yackl! Jla, KuTaMIbl B3HAIOT
TOJIK B YAOBOJIbCTBUAX!

ITocsie Takoro obena nupexTop OT-
paBisAicA K cebe B MHCTUTYT, a MEHHA
yKe Be3JM B TOCTUHUIILY: IIpOrpaMma
ouepenHOro gHA ucdepnaHa. Korpa me-
HA OCTaBJIAJNM OIHOTO, A OpaJs KapTy
ITanxaa — m «HOI'M B PyKU». 3a OT-
IIPaBHOV IIYHKT BbIOMpAJI MaMATHUK
IIymkuny, croABIMII HeZajleKO OT
TOCTVHMIIBI, ¥ IIOTOM BCE OBLIO yiKe
pocTo: HaJyeBo oT IlymkmHa — OyJib-
Bap, HAIlpaBO — TOProBasd YJMIA, U TaAK
Jajsiee. OTOT MaMATHUK MHE IIOKa3aJl C
0OJIBIIION TTOMITION TOKTOp JIu cpasy mo
npuesge B ITlanxart. OH BbIBeJI MeHA Ha
YJIMILYy ¥ Ha49aJ KpUdaTh:

— Besmkwuit pycckuit noar! Besn-
KU PYCCKUIL ITODT!

fI He MOr NOHATH, Yero 3TO OH pac-
KpudaJicsa, TeM Oojiee 4YTO KpMYas OH
I10-aHIJINICKL:

— Great Russian Poet! Great Rus-
sian Poet!

IToTom oH cobpaJ Bce cuiib 11 3a0padr:

— ITmry-Ymn!

f HUKaAK He MOT B3ATb B TOJIK, UTO
OH MMeeT B BUJIY, MHe Ja’Ke IOAyMa-
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JIOCh, TPEIIHBIM JeJIOM, YTO JOKTOp JIu
IIOMeIIaJICH.

Kpuxn nponossxamice, HO Tenepb
OH y’Ke MeHd BEJI K IIOCTaMeHTy, Ha
KOTOPOM CTOsAJ dYeii-To Oroct. Paszsm-
YUTh YePThI JIMIA M3JaJeKa g He MOT,
HO yBUJZEJI, YTO I10Ji 6I0CTOM HaIVICaHbI
nBa neporsmda. TyT BAPYT HEOKMUIaH-
HO 11 ce0a A oOpés Takme 3HAHUA
KMUTAMCKOr0, YTO CMOT IIPOYUTATH:
ITym-xun! VI cpasy ke yBuues pamoM
HaJIMCh Ha pycckoM. Kpukn noxropa
JIu Moram roBOpUTH TOJBKO O BEJM-
yajIeM IIOYTEHNM, KOTOPOe OH JVICIIBI-
TBIBAJI K HAIlIEMy II03TY, PYCCKOM Jy-
TepaType u Poccun Boob1rie.

’ €

Hamamnux Iywxuny 6 Lllanxae

(https: / /videoru.cgtn.com /editor /20
18-10-29 /3d6b544d7939476470525752

video /e8ce6e81f4054bb5a951e1095b6
ce241 /e8ce6e81f4054bb5a951e1095b6¢

e241.ipg)

Ot IlymkwuHa AJ1A MeHA HadMHa-
Juchk Tpu goporu B ropop Ilanxaii. Ilo
LleHTpy noigéme — B Crapblil TOpoOx
npunaénib... CTapslil TOpoJ, KOTOPBIN A
BBICMOTPpeJI 10 KapTe, HMKTO U3 KUTali-
CKIX YYEHBIX MHE IIOKa3bIBATbh HE XO-
Tes. HaBepHOe, OHM CTECHANNCH €ro
BIJIA, IIOTOMY YTO HTO ObllIa He Kakasd-
HUOYAb KPENocTb C JAOMaMM 3HATHBIX
rocrof, kak B EBpore, a 4To-TO cOBCEM
npoTuBonoJsoskHoe. Hemapom ke 3a
IITanxaem 3akpenmyoch TaKas cJaBa,
YTO caMble CTpalllHble TPYIOOBI BO
MHOTMX TOpOJiaX Ha3bIBaJM «IIIaHXaeM»
U «IIaHXalduKoM». VI BOT a 3axoTen
IIOCMOTpPETh Ha Ipoodpas 3TUX TPY-
1100, Ha MOJeJb, II0 KOTOPO¥, KaK IIO
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JIeKaJly, MeJlajiCh INaHXauMKM II0
BCEMY MUDY.

Boopy:kuica a xapToil 1 ZBUHYJI-
cA 1o HIMPOKON yaulle oT IlymkuHa K
Crapomy ropoxy. J[opora moJssxkHa
Oblyla BBIBECTM NPAMO TyJHa, HO BOT
yaula Kak-To Cy3uJach M cTaja II0-
BopauuBaTh. I He MOr cooOpas3UTh,
IJe HaXO0MKyCh: Kapra Oblua KuTayi-
CKOJ1, TaM Be3Je OBl Meporaudsl, a
A UX Jaske IPUMEPHO He MOT pPaso-
OpaTh. 3HAHME PYCCKOTO, aHTJINUIICKO-
IO ¥ HECKOJIbKUX OYKB Ipedeckoro (13
YPOKOB (PMBUKM M MaTeMaTUKM) He
oueHb ntomoraJjio. CMOTpIO A Ha RapTy
— TaM KaKOJ-TO MepOoriand, noxomuii
Ha OykBYy «P» c xBocTOM. A Ha yJm4-
HOM ykKasaTeJie 6ykBa «P» ¢ poramm.
OOHO 1 TO e 3TO MJIU HeT?

1 pmaske BcroTesr oT HANPAMKEHUA.
K Tomy sxe yutrure, uTOo A TaM OBLI
e JVIHCTBEHHbIM «DeJIbIM 4eJIOBEKOM» I
KUTAMIbl CMOTPEJM Ha MeHdA, KaK Ha
uanota. IIpérca Kakoii-To eBpoIeer] ¢
KapTOIl U IbITAETCH 327]aBaTh BOIIPOCHI
Ha HENOHATHbIX aA3bIKax! fI 3apéxca
CIIpAIlVBATh ¥ PEMIMII BO BCEM paso-
Opatbca cam. B Tpetuii pas mpoina
OZIVH M TOT K€ yKasaTeJb, [TI0HAJ, 4YTO
uny 1o kpyry. Kak pas Bokpyr Craporo
ropoma! Taxkoif, kak Tam, GegHOCTM £
elnlé He BIJAJ: IIOMOM BBLIMBAJICH
IIPAMO Ha JOPOrYy, B OKHAX HU3EHbKUX
CTapbIX JIOMOB BUJHEJVCH TaKyue Ma-
JIEHbKJI€ KOMHATKM, B KOTOPBIX MOIJIN
OBI "KUTH TOJIBKO KapJyuku. ObcTaHOBKA
OblyIa HUIIIEHCKOVL: TBO3/b B CTEHE BMe-
cTo mKada ¥ JeKaHKa, ITOKPBITAA /-
HOBKOJ1, BMECTO KPOBaTH C 0fesyom!

1 3a0pés B Takme TPYyLIO0BL, 13 KO-
TOPBIX BBIOPATLCA CaMOMY ObLIO TPYZ-
HO; Ha MO€ CuUacTbe, MOJIOLON KUTaell,
KOe-KaK 3HAIOIIMII aHTJIMICKNIL, yKa-
3aJ1 MHe JOpOry K HabeperxkHOI. 3rech
MHe He O4YeHb IIOHPaBUJIOCh: Y Iaparie-
Ta CTOANMM pacdpybIpeHHbIE JaMOYKN
M IIHBIPAIYM pebATa, ¢ KOTOPBIMM He
XOTeJIOCh MMeThb Huuero obiero. Or-
clola A BBIIIEJ Ha AHIVIMIICKYIO Habe-
PEsKHYIO: 9TO OBLIO BCETr0 HECKOJBKO

3aHNI, HO CTUJIb UX TPYAHO CIIyTaTh C
uyeM-HUOyAb ell€. AHIVIMYaHe CIely-
aJIbHO CTPOWJIN B KOJIOHUAX ¥ II0 BCEMY
MMPY Takue IIOMIIe3Hble 3IAHNA, YTO-
ObI «Ty3eMI[bl» IIOHVMAJIV CUJLY ¥ MOIITb
«beJsioro uwejsioBeka» M 0DOAMNCHL nasKe
IIOMBIIIIJIATE IPOTYB HETO.

Tax, DpOryJadaBIIICE MEXKIY ABOP-
II0B ¥ TPyLIo0, A BBIINIEJ Ha OyJsbBap,
KOTOPBIII yKpallajay HajbMbl, U CcOOM-
pajsica Opwio ABMHYTbCA K IIyImkmay,
HO He TyT-TO ObL10! BysnbBap ObLI 3a-
HAT TOJIION Hapoga. Kak TOJbKO A 1mo-
IIBITAJICA IIPOMTM MMMO HUX, BCE KaK
OJIVIH IIPBITHYJIM HaBCcTpedy. 1 omermr:
pencTaBbTe cebe, UTO HYeJIOBEK CTO
IIPBITHET OJHOBPEMEHHO ¥ BBIOPOCUT
PyKM B BalieM HarpaBserun. Ho morom
OHJ TIPBITHYJM B JAPYTYIO CTOPOHY —
0Ka3aJI0Ch, BTO CTAPUYKU U CTAPYIIKU
3aHMMAaJNCh TMMHACTUKOM Tail 4u, KO-
TOpasd IPOAJIEBAET SKMU3Hb U YIIydIIaeT
HacTpoeHne. Koe-KaKk IPOTUCHYBIINCH
CKBO3b 3Ty «IPYIILY 3J0POBbA», I BBI-
mes Ha (PUHMINHYIO NIPAMYIO U Bep-
HyJsica muMo IIymkmHA B rOCTMHUILY B
IIOJIHOYb.

IIyremectBue no Ilarxarw mmeer
OIHY CTOPOHY, K KOTOPOI TPYIHO
IIPUBBIKHYTH €BPOIIENITy: 3/1eCh HAPOJ
TaKOJl HENOCPeACTBEHHBIN, YTO KaiK-
JIOTO MHO3EMI[a OCa’KJaloT IIPUBETCT-
BuAMN. KTo yMeeT, IpuBeTCTBYET 10—
auramiickn: xesoy! He 3naromme
MHOCTPAHHBIX A3BIKOB KPMUUaT: HUXAO0!
OTO He OYeHb yHOOHO, IIOTOMY Kak
CUMTAEeTCs MPaBMUJIOM XOPOIIETo TOHA
Ha IIPMBETCTBUA OTBedYaTb, — BOT
NPUXOAUTCA VM BCEM KUBATb, YJIbI-
6aTbca M TOMKE YTO-TO OOPMOTATH!
HIXA0, XeJyoy, Huxao! XoAwuib Mo
TOPOAY C IPUKJIEEHHON YJBIOKOM, KaK
KJIOYH, I K/Baellb BCEM, a OHU pany-
I0TCs, CJIOBHO IIepeJ HMMM OoJbliasd
UT'PYIIKA, CEKPEeT KOTOPOJl OHY 3HAIOT.
JlépHelllb 3a BEPEBOUYKY — UTPYIIKA U
Ipomo€ET: Huxao! BreibuBINCh, M3 cuJl,
BBaJIMBAEIIbCA B HOMED, BKJIOYAEITb
TeJeBU30p — ¥ BUAVIIL 3HAMEHMTOTO
akTépa BeabMOHIO, KOTOPBI C dKpa-



Ha Tebe TOBOPUT: HUXa0! OTO IIOKa3bI-
BaOT (ppaHITy3CKMII PUIBM C KMUTai-
CKVIM Ty OJIAKOM.

Ilocsie maper nueit B Ilanxae MbI
II0exXaJjy B KOHEYHBIJ ITyHKT Ha3Hade-
HMA — HAY4HBIM ropoznok mox IlTanxa-
eM. 37echb pacroJioskeH JVIHCTUTYT
AnepHOI (pUBMKY, B KOTOPOM paboTaer
noxktop JIn. TyT oH m paccMoTpesa B
MMUKpockon obpaser; mosexkyssl JHE,
KOTOPBI MBI UM IIepeaJIL.

Topomox »TOT MaJEHBKWUII, HO
OYeHb OIPATHBIN, OH YeM-TO IIOXO0K Ha
Hai ropog JyOHy, rae ToxKe 3aHMMA-
I0TCA VICCJIEIOBAHMAMY aTOMHOIO AApa
M OTZHEJIbHBIX MOJIEeKRYJL. flnepHble du-
3UKM 3/IeCh 3aHMMAIOTCA BOIPOCAMMU
SKMB3HM Ha MOJIEKYJIAPHOM ypoBHe. VM
HJYEro He CTOUT CHeJaTb HOBBIA IIpU-
0op, KOTOPLBII ObI MOT yBUAETH MOJIE-
KyJbl. VIMeHHO Takoil mpubop cradim
HECKOJIbKO CTYZEHTOB ¥ AaCIMPAaHTOB
II0J] PYKOBOACTBOM gokTopa Jlnm — oH
Ha3bIBAJICA «TYHHEJIbHbBII MUKPOCKOII»
(e11€ ero MMEHYIOT «HAHOCKOIIOM», IT0-
TOMY YTO OH II0O3BOJIAET BUJETH MOJIe-
KyJly pa3MepoM B HAHOMETP — OJHY
MUJIIMAapIHYI0 YacTb MeTpa). BHelrHe
IpubOP BBIMVIAZLEI KaK DJIEKTPUIECKUIT
YayHMK, K KOTOPOMY IIPUCOENVIHEH
KoMIbloTep. TyHHEJbHBIM TaKOil MUK-
POCKOIT Ha3bIBaeTCsA I[I0TOMY, UTO OCHO-
BaH Ha dppeKTe TYHHEJMPOBAHNUA — TO
€CTb IIePEeCKaKVBaHMA BJIEKTPOHOB 0e3
IIPOBOJOB, KaK II0 HEBUAVMOMY TyYHHE-
JII0, C MOJIEKYJIBI Ha 3JIEKTPo. ToHKaA
UTJIa OBVOKETCA HaJl [IOBEPXHOCTBIO, Ha
KOTOPYIO OCaKJIEeHbl MOJIEKYJbl W3
pactBopa. Tawm, rme nesxkutr JHEK, pac-
CTOAHME JI0 UIJIbl YMEHBIIAeTC s, BJIeK-
TPOHAM JIeTde JOIPBITHYTb A0 WIJIBI —
yBeJIMYMBAaEeTCs TOK. UeM ToJllle MoJie-
KyJia, TeM CuJIbHee TOK. Tak Ha sKpaHe
KOMITBIOTEPA MOYKHO YBUAETH KOHTYPbI
MOJIEKY JIBL

Tox odyeHb MaJIeHbKMII: HaHOAMIIE-
pbt! Amnieps! 6eryT y Hac II0 IIPOBOJAM,
a 4TOOBI IIOJIy49UTH HaHOaMIIepD, Hado
pas3gesuTh CUJIYy TOKa Ha MUJIMAPT
pas! Maugeiiiitee Bo3melicTBUE W3BHE
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MOJKeT COMTH TaKOoil TOHKMII BKCIIepU-
MeHT. B 0oJbIlIOM TOpojie ero HeBO3-
MOSKHO OBLJIO IIPOBECTHM, IIOTOMY YTO
Jlaske OT TOTO, YTO TpaMBali IPOMIET 110
coceslHell yJulile, BOBHMKAIOT KoJjeba-
HIA IOYBBI, OT KOTOPBIX IIPUOOP MOKET
rnorepATs curHas! B majeHbKOM ro-
poIke M TO MIPUXOAUIOCE paboTaThb
HOYaMI: BRJIIOYEHVE JIIOOBIX IpubopoB
U YCTAHOBOK B MHCTUTYTE BPEIUT Ha-
omronennam. Kpome Toro, Hammm moJe-
kynel JHE Mmasnenbkue, HalTH UX B
pactBope HeJerko. JosrmMm HOYaMU
noxkTop JIu cupes 3a mpubopom m mcC-
kaJ mosierysry JHK, kak O6yzaro joBmI
JIbBA B IIyCTBIHE, ITIOKA He ODHAPY KU
mapy HITYK.

Tak OH IOJTy4YNJI X U300pasKEHNeE.
f cam mompoboBas paboraTh Ha IpuU-
bope n ybenuiics, 4TO BCE UECTHO: KU-
Talbl HAILJIM ¥ OMNMCAJM HAIly MOJe-
kyay! Al na KUTaAMIbL, ail a MOJIOAIIb!
Mougekysa Jexaja Ha JHe KAl BO-
IbI, KAk JparolleHHOoe JKeMYyKHOe
osKepesbe Ha nHe Oacceitna. Muxpo-
CKOIl yBEJIMYNMJI MOJIEKYJIY B CTO MIJI-
JIVIOHOB pa3, TaK 4YTO yJaJioCh PasrJsd-
JleTb, Kak oHa ycTpoeHa. ITonmpobyiiTe
YBEJIMYUTh KAIlJIl0 B CTO MUJIJIMOHOB
pas — moJryumTcs o3eplo uiy bacceiiH
B CTO TOHH BOZbI!

OxaszaJjiocb, COBCeM MOJOble peda-
Ta CMOIJVIM CIIaATH M3 IIOAPYYHBIX JeTa-

Komnvromepras gpomozpagus «na-
paateavHou» moaexyasvt JHK
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Jent takoit npubop. C ogHMM U3 HUX A
ITO3HAKOMMJICA ITOOJIVIKE U TIOAPY K-
csA. 3Bajm ero Baii, 6110 eMy BCero Jet
nBanuath. JJoxktop Jlu oTpAgmua ero co
MHOI 00enaTb. CKOJIBKO IHE a ObLI B
JsabopaTopun, CTOJIBKO pa3 Mbl 00eaJI1
¢ Boem. MHe oH noka3saJicsa HeOOBIYHBIM
KUTAaIeM, He3ayPAOHBIM CTYLEHTOM —
MBI TOBOPWJIM C HUM He TOJIBKO O HayKe,
HO U 0 JIUTEPAType, PEJIUTUN, O SKU3HU B
Kurae. O MHe pacckaszaj MHOTO MHTe-
pecHoro. Hanpuwmep, Korma MeHsA ITOBO-
UM TI0 Pa3HBIM OyIOMIICKMM XpaMaM
I MOHACTBIPSAM BOKPYT, CTaJIO MHTEepec-
HO, KAaKyI0 SKe€ PEeJIMIMIO JICIIOBEOyeT
OOJIBIIIMHCTBO KUTAlIleB, BO YTO OHMU
Bepar? f cupocuia 06 aTom y Baa. U on
MHEe OTBeTIJI:

— Religion of personality.

To ectb pesmrua amnanoctu! I'mas-
Hasd 3a/ada KUTallla — CTaTh JIMYHO-
CTBIO, B3HAUYMMOI} TIepcoHoi. Teneps
IIOHATHO, IodeMy Yy Kwuraa takne
OoJibIIIViE JTOCTVIKEHMSA: €eCJM JIIOIU
CTPeMATCA K CaMOpPas3BUTUIO, IIOTEH-
1I1aJI CTPaHbI OTPOMEH.

Msbr obefanm B MHCTUTYTCKOI CTO-
JIOBOJI, TAe Hac KOPMUJIM IIPOCTO U
odyeHb BKycHO. Mbl cunemu ¢ Baem 3a
creIMaJbHBIM CTOJIOM ¢ OeJiol ckaTep-
TBIO, OTJEJILHO OT BCeX, U 0DOCy:KIasn
MMpoBele IpobJsiemel. Korza Hactynmim
BBIXOAHBIE, Boil mpuriacua MeHda mpo-
KaTUTBCA Ha BeJiocuresie. B kommanmum
TaKNX ’Ke, KaK OH, CTYJIeHTOB J acIl-
PAHTOB MBI II0€XaJi MMMO PMCOBBIX
oJell K BeJUKOM KUTAMCKOM peke
Arnsen Y 3T0i pexkn A pacckasas Baro
Ipo IPYrylo peKy — Hauty Boary, u
JlasKe CIIeJI eMy IecHIO «JI3-3a ocTpoBa
Ha CTpe)KeHb». MoikeT, criesl 4 U He
O4YeHb CKJIAJIHO, HO MHe HaJo ObLIO IT0-
KasaTb MOIIb HAaIllell peKy, TaK dUTO
facut s1, KaK MOT.

Boit crien MHe CTapMHHYIO IIECHIO O
KUTAMCKOI peke, a IIOTOM, Ha 00pPaTHOM
IIyTH, IPeAJIoKNI 3aexaTb B OAVH M3
JIOMMKOB, KOTOpPBIE CTOAMM II0 KpaaMm
riosieit. Mbl 3ariAHy M K X035A1Ke, KOTO-
pas oOKasajachb IapuKMaxeplleil: Ha

CBOII JOMMK MU IIojle oHa 3apaborautia,
noacTpurad BoJiockL TyT sKe ObLI U eé
rama — CTapMUUOK, KOTOPBI BO3WMJICA Ha
moje, ObLI M CBIHOK C MOTOLIMKJIOM
«fImaxa». Kuraiipl »KMIM YTO HAJO:
KJIOUOK II0JIA, KOTOPbII OHM 0OpabaTsI-
BaJin, ObLT pasmepoMm MeTpoB 30 Ha 50,
HO OHV ObLIV BTVIM O4YeHb JOBOJILHEL Ta-
KIe Ke I0JId ObLIM y BCeX BOKPYT, TYT
He 6bIJIO OTIOeJIbHBIX JaYHbIX TOPOJKOB —
BO BCe CTOPOHBI, KyZa JOCTaBaJjl IJas,
CTOAJN IOMUKV, KOTOPbIE MECTaMI CXO-
IVJINCh TO Tylle, TO pesxe. K OosbIimm
ropoZiaM JIOMa CIYIIAJIUCh HACTOJIBKO,
YTO CTOAJY IJIEUOM K ILJIeYy.

He 3abyny, xax Boit mpurmacni
MeHA B PecTOpaH ¥ YTOCTUJ Ha CBOMU
cTyneH4Yeckue cOepesxkeHnusd. Bce oc-
TaJIbHBIE JEHbIV, KOTOPbIe TPATUJIN Ha
MmeHsa B Kwurae, Oblin rocymapcTBeH-
HBIMM, OHU IIOJIaraJiCh HJId IIpuEMa
MHOCTpPAHIIA. A BOT 3TU ObLIV JIMYHBIMMA
cbepeskennsamn. Kak MHe CTBIAHO 0
CUX IIOP, YTO A He HACTOSAJ U He BOLIEJ
xX0TdA Obl B JOJIIO C HUM B paclijaTe 3a
TO yTOIIleHNE. ..

HoxTop JIu coepsxan obentanue, OH
0TBE3 MeHA B ropoja Cywxoy n XaH-
WKOY, A I[Opasuyicd UM IIPeKpacHbIM
XpamaM, U 4yAeCHbIM IIapkam, u (paH-
TaCTUYUECKUM IIeli3asKaM.

B ropome Cyu:xoy MBI OCTaHOBU-
JIICb B YHMBEPCUTETCKOJ TOCTHUHMULIE,
Ie BCTPETMJIM IIpeIofaBaTesid aHr-
JMJCKOTO A3blKa 13 IAMHOypra. Mer
Pas3ToBOPUJIINCh, U A CIIPOCIJ, IOYEMY
€ro 3aHecJi0 Tak Jajieko oT poma. OH
CKa3aJl, 4TO IIOCJIe $KU3HU B A3uu u
Adpuke yxe He MOYKeT HaAXOOUTHCA B
EBpone, oH Bo3Bpamaerca JIOMOIL
TOJIbKO HA KAHUKYJBbI K POAUTEJISIM,
IIOTOMY YTO CYMUTAET, YTO AHIVIVA IIpe-
BpaTUjach B WUIPYLIEYHYIO, KOH(MEeT-
HyI0 cTpany. HacrodAmasa sKusHb TyT —
Toe Ipupoda euié He NpUpPYyYeHa O
KOHIIa, He ITo0eskIeHa KOM(POPTOM I/~
BIUJIMB3allNY ¥ He IIpeBpallleHa B JOii-
HYI0 KOpPOBKY, KOTOPYIO MOJKHO WC-
TIOJIb30BATh U TOJy4YaTh Oapbimm. ['ze
yparaHbl, cMepYM ¥ TPYZHOCTH, TAe



OYIIYIOT CTPacTy, Ha IPaHUIIe sKU3HU U
CMEepTH — HacToAllad KU3Hb. {1
BCIIOMHMJI ITYUIKVHCKIE CJIOBA:

Ecmw ynoenue 8 6010,
M 6e30HbL MPAUHOU Ha KPaAto. ..

Ha, 31ech ecThb OLIylIeHME IIEPBO-
3IAHHOCTU $KM3HMU C €€ yKacaMu U Ipe-
Jectamu. Ho Gosblie Bcero MeHs TPO-
HyJna B Kurae no0posKesiaTesIbHOCTS,
IpysKkesrobye 1 TOTOBHOCTL K CaMOIIO-
SKepPTBOBaHNIO, KOTOPYIO f YBUIET B
MOJIOZIBIX YYEHBIX. JTO OHU CHEJaJN
TAKOJ YHUKAJBHBIA MIPUOOP, OHU IIPU-
HUMaJJ MeHd KaK POJIHOTO, OHU TOBO-
puim, 9TO JaBHO HaCJIbIIIaHbI 6I:>IJII/I (6]
JIYXOBHOI CIJIe PYCCKOrO HapoJa...

Paccranuch MBI HACTOAIIMMU
apy3bamu. Ilorom, yxe B Mockse, A
noayuusa ot Boa mmuceMo ¢ ¢oTorpa-
puAMM HAIIUX II0€3JI0K Ha BEJIOCU-
nenax ¥ mosapaBJseHue ¢ HoBbIM ro-
nom. Ho Torza A Kak-TO OYeHb CUJIBHO
Obl1 3aHAT M He oTBeTUJ emy. IIpo-
1I1JI0 HECKOJIBKO JeT, A O6pocuica uc-
KaThb €ro — HO OBbLIO yKe IO03JHO.
Ceifuac s xaJieio OOJIbIIIe BCETO, YTO
He HanucaJ Bosro. KoHeuno, a4 Kynuiu
TEHHUCHYIO PaKeTKy, OTJIMYHO ITOUT-
pajsl B TeHHUC, IIOKA He IOABUJINCH
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Takye paKeTKM U y Hac. PakeTky
HaliTu JIeTKO, a BOT Jpyra HalTHU ro-
pas3zo ciaoskHee. Boil 3aKOHUMI acnu-
PaHTYPy M KyZa-TO IIepeexall, ero
csenbl 3aTepanuck. OcTajgach TOJIBKO
doTorpacdnsa, Kak MbI CTOMM Ha Oepe-
ry SHI3HL

Taxk nomyumsocb, 4YTOo exajJ f B
IITauxalt 3a pakeTKO}, a HAIIEJ TaM
npyra. Ho oTo & He cpasdy MOHAJ — IJIy-
Gok1e YyBCTBa MIPOABJIAIOTCA CO BpeMe-
HeM. IIpormio MHOro JieT, MHOTOe M3Me-
HuUJIOCh U B KuTae, 1 y Hac, a A BCE CUJIb-
Hee KasHIO cebsa 3a TO, 9YTO He OTBETUJI
Boro. Ot mocemenna Kuraa y mena oc-
TaJIOCh JiBa IJIaBHBIX YyBCTBA, KOTOPbIE
CMEIMBAIOTCA B JAyIIe: BOCXMUILEHNE
BeJIMKOJ KUTaVICKOJ KyJbTYPOI U CTBII
3a CBOIO HEOJIAarOZaPHOCTb.

BcewM, kTo nprHMMAaJ MEHA U IIOMO-
rag B Ilexkune u Illanxae, A gapui Ma-
JIEHBKJIE CyBeHMpPBI 13 Poccnm: JIOKKM
C OJIMMIIMICKOM CHMMBOJIMKOIM, OCTaB-
mmecsa y MeHa oT MockoBckoii Oamm-
nmanbl. Kuraiinel odeHb OBIIM pambl,
OHM JIIOOAT CUMBOJIMKY M O4Y€Hb yBa-
skaror Ogammmmany. VI korpa mporén
JIeCATOK JIET C TeX IIOP KaK 5 I10Cess B
Kunrae j109KKM, OHM aJi CBOV BCXOZBI:
Ommmmmana npunuia B [Texkns!

OJoBO

Ecay MOKHO cKasaTh, 4TO Ha YIJIEPOJE IIOCTPOeHa
JKVIBHb, TO Ha OJIOBE IIOCTPOEHA 3HAYMTEJbHAS YacTb
MIPOMBIIIIEHHOCTY. HaumHasd OT M3TOTOBJIEHNUSA IIVIIEBON
Tapbl — Beb IOKPBITYA 113 0JIOBA HETOKCIYHBI, — 3aKaHI/BaA
JCIIOJIb30BAHMEM  PAJMOaKTUBHBIX MeTacTabuIbHbBIX
130TONHOB ' "™Sn 1 '""Sn B KaYecTBe NCTOYHNKA Y-M3JIy I€HIA.
VI 570 He ToBOPA 00 OJIOBAHHBIX OPOH3aX — OJTHOM 13 IIEPBBIX
CILJIABOB APEBHOCTM. B WecTh 3TOro crjiaBa Jajke Ha3BaJ
[eJIyIo 310Xy: «BpoH30BbI Bek». HanesKHOCTb, IPOYHOCTb,
MaJIEHbKIMII IIPOIIEHT yCaKy IeJaloT OpOH3Y He0OX0AIMbIM
MaTepuaJioM U B HAIIINA JTHA.

OfHAKO CTOUT CKasaTb, YTO UYMCTOE OJIOBO OYEHb
XPYIIKOE I HE BBIZEPIKMBAET HUBKIUX TeMrepaTtyp. IloaTomy
€ro MOKHO Ha3BaTb YHMKAJbHBIM IIOMOIIIHMKOM, Be€Ib B CO€OVMHEHNNM C OPYTUMIN
MeTaJlJIaMI M BJIEMEHTAMM 0JIOBO CO3JaeT yHUKAJbHbIE MaTepyaJibL.

i

Maxcum K.
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Maadwull Hayurvli compyoruk Mnemumyma odwed u
Heopearuueckoltl xumuu um. H.C. Kypraxosa Poccutickol
axkademuu Hayx, acnupanm Paxyavmema Hayxk o mame-
puasax Mockosckozo 2ocy0apcmeenHHoz0 YHUBEPCUMEMA
umenu M.B. Jlomorocosa

VBanoea Oabra Cepreesna

Kanodudam rumuneckux HayK, cmapuwull HayurHsli
compyonux nemumyma odweth U HeoP2aHUUeCcKOl TUMUU
um. H.C. Kypraxosa Poccuiickoll akademuu HaAyK

WO, nporus TiO,: 6utBa 3a
PagMKAJIbI

O6bpeMHBIE U HAHOKPMCTAJIIMYECKME MaTepyaJibl Ha OCHOBE OKCHUIA
BoJIb(ppaMa IIIMPOKO MCIOJIB3YIOTCA B KadecTBe (DOTO- M BIIEKTPOXPOM-
HBIX MaTepMajoB, a TaKKe MaTepPHaJIOB JJIs 0MOMEIMLMHCKUX [IpYMeHe-
umit. OpurnaasnbHasa craTbsa aBTopoB «Photochromic and Photocatalytic
Properties of Ultra-Small PVP-Stabilized WO, Nanoparticles»' mocss-
IIleHa MCCJEJOBAHMIO BJIMAHNA KAaTMOHOB HATPUA M aMMOHMA Ha (POTO-
XpOMHBIe cBOMicTBa BOAHBIX 3oJieit WO,, cTabuimM3MpoBaHHBIX IOJIMBY-
HIJIIVPPOJIMIOHOM. 3051 OBbLIV CMHTE3MPOBaHbI Pa3JIMYHBIMY CII0CO0aMI:
00 HENOCPEeNCTBEHHO M3 PAaCTBOPOB BOJb(paMaTa HATPUA MM aMMO-
HIA, 1100 MOHOOOMEHHBIM METOJOM C IIOJIy4YeHEeM BOJIb(PPaMOBOI KIICJIO-
ThI B KA4YECTBE IIPOMEKYTOYHOTI'0 IIPOAYKTa. BBIJIO IOKa3aHo, 4To IpUCyT-

' D.A.Kozlov, A.B.Shcherbakov, T.O.Kozlova, B.Angelov, G.P.Kopitsa,
A.V.Garshev, A.E.Baranchikov, O.S.Ivanova, V.K.Ivanov. Photochromic and
Photocatalytic Properties of Ultra-Small PVP-Stabilized WO3 Nanoparticles //
Molecules, 2020, 25(1), 154. DOI: 10.3390/molecules25010154. Ccblika Ha CTaTbiO Ha
caiire :KypHasa: https://www.mdpi.com/1420-3049/25/1/154.
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CTBME KaTMOHOB HATPUA B 30JIAX CIIOCOOCTBYET UaCTUYHOMY BOCCTAHOB-
nemmo W go W' mox BosmeficTBreM yJIbTpadMOTIeTOBOTO ODJIydIeHNs,
YTO CKa3bIBaeTCsd Ha (POTOXPOMHBIX XapaKTePUCTUKAX MAaTepPUaJoB.
Kpowme Toro, B peakiuyu ¢ METUJIOBLIM OPAaHYKEBBIM M HAHOYACTUIIAMU
IUOKCHAA TUTaHa ObLIO BBIABJIEHO, YTO CMHTe3MpOoBaHHbIe 3011 WO, 00-
JIalal0T BBIPAKEHHBIMI (DOTOBOCCTAHOBUTEJILHBIMI CBOMCTBaAMMU, OJIaT0-
JlapA KOTOPBIM MOTYT CJIYKUTh (POTOMPOTEKTOpaMu B mpoiieccax poTo-
OKIICJICHUS.

B npengaraemoii craTbe, ITIOMMMO BECEJIOTO M3JIOMKEHNUA [IePeUrCIeH-
HBIX PEe3yJIbTAaTOB, IIPEJCTaBJIeHA TUIIOTETUUECKAA CUTyallnsd, KaK HaHO-
YaCTUIbI TPUOKCHUAA BOJb(Qpama MOIJM Obl IIPUIOOUTBLCA B COJIHIIE3a-
IIUTHOM KOCMeTHKe OJiaronaps npeaoXpaHeHNIo KJIETOK KOYKI OT OITaCHO-
ro (POTOKATANIUTUIECKOTO BO3IENCTBUA HAHOYACTHUI] AVOKCHUIA TUTAHA,
IIMPOKO MCIIOJIb3YEMbIX B Y P-IIPOTEKTOPHBIX CPEICTBAX.

Pabora BrimosHeHa mpu mopmepskke Poccuiickoro HaydHOro (poHza
(mpoexT 18-73-10150).

T'naea 1. Me:x AByX orueii

Ha Hudero He mozo3peBaroInii ro-
pon KosxkmHCK OOpyHINJIOCE HECMETHOE
YJCJI0 CTPeJI COJHEYUHBbIX BOVCK. Mwnp-
HbIE JKUTEeJ, TOJbKO HeJaBHO BBIIIOJI-
HABIIIE CBOM IIOBCEIHEBHBIE IeJa, C
YsKacoM CMOTpPEeJM Ha OCJIEIUTEJIHLHO
CUAIONMII TOPM3OHT, TauBIIMII B cebe
OTIACHOCTb. BOJIBIIIMHCTBO CTpes He
MPUYMHAIN DOJIBIIIOTO BPeia TOPOLY, HO
oco0ble — yJIbTpaduroIeTOBbIe — 3a4ac-
TYI0 HeCJ) MacCOBble pas3pyIIeHNA
BbIBaJio Tak, 4TO 9TV CTPEJIbI IIPAMO Ha
MecCTe JCIIeIeJIANM HY B YeM He ITOBMH-
HBIX TOPO3KaH, a CJIy4aJoCh ¥ TAKOe, UTO
OHJ HAaHOCWUJIV, HA IIEePBBIV B3TJIAL, HE-
CYIIeCTBEHHbIe IT0Ope3bl, KOTOPbIE JIUIITh
CIlyCTA HEKOTOpOe BpeMdA HadyHAJ
IPUYMHATE HEBBIHOCUMbBIE 0OJIb U CTPa-
nauudA. JVIHorma Gosie3Hb IlepeaBaJiach
M COCeM IIOTEPIIEBIIIETO, YTO B UTOTE
MOIJIO TIPUBECTM K HeIeecrocoOHOCTH
IIeJIbIX PaOHOB, CUJIBHO OCJAbJAd pe-
CypCBI roposa.

Bot mposBy4aJs cuUrHaJ TPEBOTH, U
YJIMIBI TOPOJa CTaJM HAIOJHATH €ro
3aIIUTHUKM — OKCUIATUTAHOBBIE OTPA-
JIbI, OCHOBHOJI 3aJiadeil KOTOPbIX OBLIO
OJIOKMPOBATH yZapbl yJIbTPadMOJIeTO-
BBIX cTpeJ. Kurenn B3goxHym ¢ 06-
JIETYEHVMEM I, HECMOTPSA Ha IIPOJOJI-
JKaIoImiica obcTpes, 3aHANNCH CBOEN

paboToit — uM Hesb3A OBLIO HAOJITO
OTBJIEKATBHCSA, YTOOLI TOPOJT IIPOJOJIIKAIT
(PYHKIMOHMPOBATb B IIPEXKHEM PEKI-
me. OKCUATUTAHOBBIE OTPABI HEILJIOXO
CIIPaBJIAJINCE CO CBOEN 3anadeil, 4To
OBLJIO HEeyAuBUTEJbHO — Be€Ob OHM AB-
JISLIVICh HAEMHMKAMI, U 3a11Ta TOPoJa
OT aTaK COJIHEYHBIX BOJICK ObLTa UX
IpAMOM 00A3aHHOCTBI0. OTPANOB OBLIO
OTPOMHOE MHOYKECTBO, BCE HAEMHUKU
HOCUJIM JIOCIIeXU DeJioro 1BeTa, OTYEro
¥ caM TOpPOJ| CefYac CO CTOPOHBI BbI-
rysanes 0eJIOCHEXKHBIM, XOTS €ro K-
TeJM MPEeIIOUYNTATN HOCUTb OHEKKY
PO30BBIX OTTEHKOB.

C MOMeHTa NOABJIEHNS HAEMHIKOB
B TOPOJie HAIlaJeHNA COJIHEYHBIX BOICK
CTaJIM IIPEJCTABIATh MEHBIIIYIO OIlac-
HOCTb JJig ero oburareseii. PawHbiie
BOCCTAHOBJIEHME IIOCJIEJCTBUIT aTak
3aHMMAaJIO MEeCHAILbl, Telepb TOpPOJ
IpakTUIecKu  cpady  npuobperan
npesxHmii Buy. OOHAKO IIPUCYTCTBUE
OKCHUATUTAHOBBIX OTPSAMOB, KAK OKa3a-
JIOCh, He OBbLIIO YK TaKuM Oe3BPEeIHbIM.
Cpenu HaeMHUKOB HepPeNKO BCTpeda-
JIVICh MapoJiepbl — dallje BCEro 5TO ObI-
s GOMIIbI, HEOJHOKPATHO [IE€PEHOCUB-
e paHeHUs OT YJbTPadMOoJIeTOBBIX
cTpeJ. OTU [BYJIMYHbIE HAEMHUKU XY-
J0-0eJTHO CIIPaBJANNCH CO CBOMMU
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MPAMBIMU 00A3aHHOCTSMY, HO B OCHOB-
HOM CaMM yCTPauBaJy XYJUTAHCTBA U
BPEINIM MECTHBIM KuUTessaMm. VIX pas-
0oliHOE IIOBEeIeHMe Jajke CTaJ Has3bl-
BaTb CIIEIMAJbHBIM CJIOBOM — (DOTO-
okucaeHnne. BbiBaJio Tak, 4ToO 3KepTBa-
My (POTOOKMCJIEHUSI CTAHOBUJIOCH HE
MEHbIIIee KOJMYECTBO TOPOKAH, UeM
[IOCTPaZajJ0 OT MPAMBIX HAallaJeHNUA

Yo

BparoB. Y HAeMHUKOB He OBLIO CBOErO
OpYKIs, OAHAKO Te, KTO ITOJIydaJl yaa-
PBL CTPEJI, ¢ TTOMOIIBI0 X HAKOHEYHN-
KOB OTCEKaJIM BOJOPOX OT 6e300MIaHBIX
MOJIEKYJI BOJbI, B M30ObITKE HAXOAVIB-
IMXCA Ha yJUIAX ropojia, M MacTepu-
JIM OCTPble KUHYKAJbl — T[UIPOKCUIIb-
Hble PaMKAaJbl, KOTOPLIMU YIPOYKAJN
MECTHOMY HaCeJIEHUIO.

KOXWHCK

K W
. >

Puc. 1. Bawyuma KoxcuHncka om amaxku COAHewHO020 80tcKa U noseieHue oxkcudmuma-
HOBBHLL MAPOOEPO8 € 2UOPOKCUALHBLMUU PAOUKAAAMU

T'nasa 2. Illlanc Ha cnacenne

MoskHO Jierko cebe IpenCcTaBUTh,
uTo A sxkuresell KoskmHCKa curya-
1M Ka3aJach 0€3BBIXOIHON — C OLHOM
CTOPOHBI, OHM HE MOTJIM OTKa3aThCA OT
yCJIyr HAEeMHMKOB, BeIb TOIJa UM
HeJb3A ObLIO OBbI 3AIUTUTCS OT COJI-
HEeYHBIX BOJCK, C JPYTOI CTOPOHBI, ca-
MM HaeMHUKN IIPENCTaBJANNU yIPO3Y.
VI BoT, KOrZla, KazaJsochb ObI, 0OCTAHOB-
Ka CcTaJjla KPUTUUECKOM, 10 HaceJIeHNA
JOLLIY CJIyXU U3 APYTUX IOHLOOHBIX
TOPOJIOB O TOM, YTO C BTOW IpPobIEeMOi
MOJKHO OOPOTBCA — HY'KEH KOHTPOJIb
HaJ HaeMHUKaMu. KTo-To mpuBJjek ce-
0e B IIOMOIIb OKCUAIIEPUEBbIE NPYIKIU-
Hbl, KTO-TO 3apydmiicsa IOIOePIKKON
OpraHMYEecKMX areHToB. Bmopy ObL10
3anymMaTbcsa O IpuBjedeHun B Ko-
SKMHCK HIPOPECCUOHAJOB, CIIOCOOHBIX

00y37aTh MapoiepoB, U KUTEJN He3a-
MeIJINTeJIbHO 00'bABNUIIN O IIOMCKEe JOoC-
TOVHBIX 3aIIIUTHUKOB.

IIpomo HekoTOpOe BpeMsd, U B To-
POJ CTaJM CTEKATbCs TPYIIILI YKeJsato-
X 3aABUTH 0 cebe. Bce mpeTeHneHTHI
OBLIM BBIXOAIIAMM U3 OKCUABOJIb(pa-
MOBBIX IIOApa3JeseHNil, KaKAbIN OT-
pAx cocToAN 13 OOJIBIIIOTO KOJIMYIEeCTBA
OOIITOB — OKCUIBOJIB(PPAMOBBIX Hac-
Tun,. JKuremmn KosxkmHcka yixe ObLin
Hay4eHbl TOPbKYM OIBLITOM I HE MOIJIU
JIOBEPUTDL CTOJIb BaXKHYI0 MIUCCUIO IIep-
BBIM BCTPEYHBIM, IIO3TOMY OHM ITPOBO-
OV TIIATEJbHYIO IIPOBEPKY BHOBbD
npubbIBIINX. [[J1A 9TOro OBLIM yCTpOe-
Hbl COPEBHOBAaHMNA, II03BOJIABILNE BbI-
ABUTDH HanboJIee TIOATOTOBJIEHHBIX yda-
CTHUKOB.
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I'masa 3. IIpeTeHaeHTHI

OCHOBHBIMIM IIpeTeHJeHTaMl Ha
nobeny ObLIO ABa OTpAma, TJIaBHOE
oTJMYMe KOTOPBIX IPYr OT ApyTra
3aKJH4YaJJoCch B TOM, 4YTO COCTaB-
JABIINE UX 0OOeBble eOUHUIIBI — OK-
CUABOJb(PaMOBBIE YaCTUIBI — II0-
pasHOMYy HIOABUJMCHL Ha cBeT. Hac-
TUI[bI TIEPBOTO OTPAJA BO3HUKJIU B
KOTJIe C TOopsAdYeil BOAOM, coaepsKa-
iem BOJIb(PPaMOBYIO KUCJIOTY
HWO, u noaunBMEMINMPPOINIOH
(MOMMBUHUINNPPOJIUAOH — 5TO 0Oe3-
OO0MOHBINL OpraHuYecKuil IOJUMED,
KOTOPBII KOHTPOJMPYET POCT 3apPO-
IBIIIEI OKCUAOB BOJIb(ppamMa U 3a-
IUIaeT UX OT BHEIIHEN Ccpensl,
YKYTBIBas, CJIOBHO KOKOH). JacCTUIIBI
BTOPOTO OTPALA MOABUINCH B aHAJIO-
T'MYHBbIX yCJIOBI/IHX, HO BMeECTO
BOJIb(PPaMOBOII KMCJOTBHI UX Ipen-
IIECTBEHHMKOM BBICTYIIAJ0 BOJbJ-

pamconepskaliee coenuHeHue 6oJee
CJIOKHOTO COCTaBa.

Kasxneni orpan pasnennin Ha IBe
KOMaHJIbl II0 OJHOMY CYIIECTBEHHOMY
NIPUBHAKY — BUJ OPYy’KeHOCLEeB. Brlm
HaTpueBble KOMaHMBI, Ie OpYy>KeHOoC-
aMM OKCHUIBOJIE(PPAMOBBIX  OOMIIOB
CJIy*KUJIM KaTMOHBI HATPUSA, TOTOBBIE
IIPUIITY Ha IIOMOIIb B TPYAHBIX CUTya-
nuAX. B aMMOHMITHBIX KOMaHZAX OpYy-
SKeHOoCLaMM OBbLIM KaTVMOHBI aMMOHMA.
VITtoro B COpPeBHOBaHMAX IIPUHUMAJIO
ydJacTue 4eTbIpe KOMaHAblL Bce gacTu-
IIbl BHE 3aBMCUMOCTM OT OTpAAa U KO-
MaHIObI ObLIN 3aKyTaHbl B TOJICTbIE I10-
JIVBYHUJINVPPPOJNIOHOBbIE HAKUIKIL
CaMBIMI TOJICTBIMM HaKMAKaMM Oblia
oOMyHIMpOBaHa HaTpMeBasd KOMaHAa C
HauboJsiee pocyabIMM DoiillaMu, KOTOPBIe
BeJIM CBOE IIPOMUCXOXKJEHMEe OT BOJIb(-
PaMOBOJI KMCJIOTBL.

I'maBa 4. VlcnbITaHue cTpeamMn

Ilespr0 mepBOro MCHBITAHUA OBLIO
BBIACHUTH, KaK HOBeAyT cebsa ydact-
HUKY B IPUCYTCTBUM YIbTPaPUOTIETO-
BbIX cTpeJt. PaspmaJsica curHas HadaJa
COCTA3aHMIA, 1 KOMaHAbI C HATPUEBbI-
MI OPYYKEHOCLIAMM IIOCIIeINNJIM BbI-
cTpouTbcss B 0DOEBOM HOpAAKE, B TO
BpeMsa KaK aMMOHMITHbIE OCTOJIOeHeJO
CMOTpPEJIN Ha JIETAIME CTPEeJIbL U JasKe
HE TBITAJVICh YKPBITHCA OT JKAJAIINX
HakoHeuHNKoB. C TpubyH IOCJIbIIIA-
JIOCh YJIIOJIIOKAHbE ¥ BBIKPUKM C IIPU-
3BIBAMU YAAJUTh TPYCOB C aPEeHbI.

Ho Bormm ckopo cmenmMmmces yams-
JIEHHBIM II€pPeIIeNThIBAHNEM — BHUMAa-
H1e K cebe MPUBJIEKIIN YUaCTHUKU Ha-
TPMEBBbIX KOMaHI, O Ibl KOTOPBIX 13
CBETJIO-3KEJITIX ITOCTEIIEHHO Iprobpe-
TaJM CHUHIOI OKpPAacCKy, HpUUEM, UeM
OoJibllle CTpeJs 3acTpeBajio B MX Ha-
KI/OKaX, TeM 0OoJiee TEMHOIO OTTEHKa
CTaHOBMJIOCH OOMYHIMpOBaHMe. Takoe
u3MeHeHye ObLIO0 BBIBBAHO TEM, HYTO
IIpU IIoltaJaHmy CTpeJibl B IIOJIVIBMHNUJII-

IMPPOJIUIOHOBYIO 3aI[UTY 10 HAKUIKE
rnpoberajl dJIEKTPUYECKUII DPas3pAnd, U
DJIEKTPOHBI II€PEKMIBIBAJINICh Ha Ca-
Mux OOJIIOB, IPOMKUTas NObIPHI B 00-
MyHAypoBaHuy. OIHAKO ITIOMOIIHMKY —
KaTVOHBI HATPUA — TYT 3Ke Opocasmnch
Ha IoMomIb 60iiram, ObICTPO IPUKPEIT-
JIAA 3aIlJIaTKM UM 3aKpbIBas IIPOPEXI,
YTO B MTOTE NPUBOAMJIO K M3MEHEHUIO
uBeTa Bcero orpana. Komauna ¢ kpym-
HbIMU OOiillaMy B MEHbBIIIE CTEeIleHU
OblIa IIOIBEpsKeHa IIBETOVM3MEHEHUIO
(dboTroxpommamy) mon  AeliCTBUEM
YJIBTPA(IOIETOBBIX YIAPOB.

Ob6ctpen moctaTowHO OBICTPO 3a-
BEPIUINJICH, ¥ aMMOHMIIHbIE KOMaH/bI C
IIOPa’KEHYECKVIM HAaCTPOEHMEM OTIIPa-
BIJIVICH BOCBOfAcH. HaTpreBble KOMaH-
JIbl, B CBOIO OYepenb, IPUHAINCH yOu-
paTe 3alJIaTKY ¥ aKKYPaTHO 3aIlMBaTh
[IOBpe’KIeHHble MecTa IIPAMO Ha IIoJe
00 M TeM caMBIM CHOBa 3aCTaBUJIN
axHyTb 3pUTEJIEeNl — IIOYTK TaK Ke ObI-
CTPO, KaK TOJIBKO YTO OZeskza OONIIOB
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CUHeJIa, Telepb OHA BHOBL IIprobpera-
Jla IIpesKHUI OKpac.

Herpynuo poragatbes, Ha 4bell
CTOPOHE OKa3aJlICh CUMIIATUU CYyJIell,

KOe-KTO JasKe IMPEeNJIOMKNUII ITOBTOPUTH
cocTA3aHmMe, YToObI CHOBa IT0JII000-
BaThCsA Ha cMeHy 11BeToB. OZHAKO BIe-
penu ysxe 6bLII0 HOBOE MCIIbITAHUE.

Puc. 2. YnpowenHvlil mexarnusm oo pamumocmu homoxrpomHbLE C80UCME HAHOUA-
cmuy mpuoxcuda soavgpama

T'naga 5. Cpame}me C OKCNATUTAHOBBIMI HACMHUKAMU

Cynpu IOCOBEMIAJINCh U PEeIIny,
qTO MM JOCTAaTO4YHO 6yﬂ6T OLIEHUTD,
Kak rnosegetr cebsa HaTpueBasa KOMaHzA
IIEPBOTO OTPALA: €CJIM OHU CIIPABATCA C
JICIIBITAHMEM, TO ¥ HATPUEBYIO0 KOMaH-
Iy BTOPOTO OTPsAZa TaKKe IPUTJIACAT K
COTPYIHUYECTBY, BeJb B IIPOIIJIOM JC-
IIBITAHMY OHM BCe ITOKa3aJu ceba ¢ BbI-
TOJHOJ CTOPOHBL.

Iloka ydyacTHMKM BOcCCTaHaBJIMBa-
JYI CUJBI, HA apeHy HPUIJIACUIN He-
CKOJIbKMX HAEMHUKOB OKCUATUTAHO-
BOTO aBaHrapja, 4YToOBbI OHM IIOATOTO-
BIJIMCH K CJEAYIOIEMY COCTA3aHMUIO.
ATy OOMITBI HEOMHOKPATHO OBLIN yJIV-
4eHbI B pa300iiHbIX BeIXOAKaX. Cerdac
OHIM HaXOIWMJIVICH B 6nar0ay1uH0M Ha-
CTPOEHNMM, HO CTOWJIO BBIIYCTUTb B UX
HaIIpaBJIEHUN HECKOJBKO YJIbTPapro-
JIETOBBIX CTpPEJI, KaK II0OBeJleHVe HaeM-
HI/KOB PEe3K0 M3MEHUJIOCh — OHU CTaJIN

II0 T[PMUBBIYKE MaCTEPUTH TUAPO-
KCUJIbHBIE panmkasbl. Ho BOT TOJIBKO
MM He Ha KOM OBIJIO BBIMECTUTBH CBOIL
rHeB — B OJoKaliIeM OKPYsKeHUM HU-
KTO He TOABJIAJICA. Torga K HUM BbI-
IIyCTUJIM OTHEHHO-PBIKUX AIIEPOK,
IPUHAAJIEKAINX K POLY MeMUL08bLU
opandicesvlll. DT BepPTJIIABble OecTum
He oburamu B KosxkmHcke, HO mMMesn
HEKOTOPOE CXOJCTBO C JKUTEJAMH,
IIOTOMY MX MHOIZIA JICIIOJIb30BaJN JIJIA
OII€HKY CTEIIEeHM arpeccum y OKCUITU-
TAHOBBIX HAEMHMKOB. JleJI0 B TOM, 9TO
HaeMHUK) He NIPUYYHANM CBOMMU
KMHYKAJaMU AIepKaM 00JIbIIOro Bpe-
Jla — dJale BCEero MM OTCEKaJ XBOCT,
KOTOPBIN ObLI criocobeH K BOCCTAHOB-
sennto. OZHAKO IpM IIOTEpe XBOCTA
OTHEHHBIII OKpac y fAIIEePOoK IIpoIafall,
I OHIM CTAaHOBWMJIVICh IIOYTU 6eCHBeT—
HBIMM — II0TOMY OBLIO JIETKO IIOHATH,



Raneiigockon

HACKOJIbKO OKCUATUTAHOBbIE HAEMHN-
KV 3JI0HAMEPEHHBL.

Bor u ceiiyac, Korma opaH:KeBOe
[IATHO NPUOIM3UIOCh K OKCUATUTAHO-
BbIM HaeMHMKAM, T€ CTaJj IIyCKaTb B
XOJ CBOM TUAPOKCUJIbHBIE PaaNKAJIbL
Amepkn Opocunuch BpacchlIHyo. B
3TOT MOMEHT IIPO3BYYaJl CUTHAJ Hada-
Jla BTOPOT'O COCTA3aHM:A, BHOBb IIOJIE-
TeJN YJbTPa(IOJIETOBbIE CTPEJbI, U
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Ha 1osie 604 MOABMUJIIMCH OKCUIIBOJIb(-
pamoBsble Ootiribl. OHY He3aMeJINTeIb-
HO Opocmyich AIlepKaM Ha 3alluTy,
cTpeMAch ybepeub UX OT POTOOKVICTE-
HMA. {71 5TOro UM HYKHO OBLIIO 06e3-
BpPEANUTb MaposiepoB — 0TobpaTh y HUX
IUIAPOKCUJIbHbIE KMHKAJBL VI HaTpue-
Bad KOMaHza ¢ OJIeCKOM CIIpaBuMJIach C
9TON 3ajzjadell, IPYMEHMUB CBOIO METO-
IVKY — (DOTOBOCCTAHOBJIEHIIE.

Puc. 3. Caesa: nanadenue okcud0mumaHno8o20 HaeMHUKA HA AuePUYYy pooa «memuao-

8bLll OPAHIHCEBBLIL» U OMCeyeHUue ee x80cma 2UOPOKCUALHBLM padurasom. ITomeps xeo-

cma conposoxcdaemes obecyseuusatuem oxpacku awepuyst. Cnpasa: sauyuma sauje-
PUYDBL OKCUOBONLPHPAMOBOTU Lacmuyel

O0ezopysKeHHbIE  OKCUITUTAHO-
Bble Hae€MHMKM ObLIN IIOTPACEHBI Mac-
TEPCTBOM COIIEPHMKOB M IIPMU3HAJIN,
YTO C TAKMM KOHTPOJIEM UM JeliCTBU-
TeJIbHO OyZleT HelpoCcTO BPEAUTbH Me-
CTHOMY HaceJseHuio. BoJsiee Toro, oHnm
NPeSJIOKUIN  OKCUABOJIb(PPAMOBBIM
YacTHUI[aM CTaThb WX HaIlapHUKAMIU,
4TOOBI Te BOBpEMs MOIJIM OCTAHOBUTH

X OT HeoOJyMaHHOrO IIOCTYyIIKa. Benp
Ha caMOM JieJie OKCUATUTaHOBBIM 00¥i-
IJaM M CaMMM He HpaBUJIOCH CBO€ IIO-
BeeHue IIocJie aTak COJIHEYHBIX
BOJMCK C YJbTPadMoJIEeTOBBIMI CTpe-
JlaMI, " OHMU 6bIJ'II/I TOTOBbI IIPUMHATDH
IIOMOIIb, YTOObI TOPOJ OCTaBaJICA 3a-
IMUIIIEeHHBbIM KaK OT BHENIIHMX Bparos,
TaK U OT BHYTPEHHUX.

Xonmm-sH/,

IIpoBenennnle cocTAZaHMA ITOMOT-
JIVI 3aJI03KUTH OCHOBBI KPEITKOI APYK-
OBl ¥ IIJIOJOTBOPHOIO COTPYIHUIECTBA
MesKIy pasHbIMM okcyupamy. OKRCyaTy-
TAHOBBIE U OKCUABOJIL(PPAaMOBBIE HacC-
TUILLI CTaJM [IPOBOAUTH COBMECTHBIE

ydeHus, 4ToObI y4ecTb BCe HIOAHCBI U
IpocYMTaTh BapMaHTbl Pa3BUTUA CO-
OBITMII B Pa3JIMYHBIX CTPECCOBBIX CU-
TyallUAX B 3aBUCUMOCTU OT OKpYyKe-
HuA. OJHaKO 9TO ysKe COBCeM Jpyras
MCTOPUA. ..



1. ITo xBuTannyy yepes CoepbaHk PexBu3uTS

IneKTpoHHas NoOANMUCKa
Croumoctb ntob6oro Homepa B pdf-
topmare coctasnser 50 py6nei
Bca nHdopmauma Ha cantax
edu-potential.ru
www.karand.ru

2. B pegakuum >xypHana
115184, r. MockBa, KnumeHnToBckuii mep., &. 1/1, Tenepb Bbl MOXETE YUTATb XYypPHaN

(M. «TperbsakoBckas», «HoBokysHelas»), Teq. (495) 787-24-95. €O CBOETO NnaHwera!

1. B unrepHet-Mmarasune Kapanpam (www.karand.ru);
2. Ha caiire >xypnana (edu-potential.ru)

KommyHnukanmsa
B 3KU3HM pacTeHuii

3A0YHA{ IIKOJIA CYHII MI'Y
00baBaAeT Habop Ha 2020-21 y4uebHBIN rox B 7 — 9 Kiaccel

OcHoOBHaA 3a7jadya 3a04YHOJ IMIKOJBI — Pas3BUTME MHTEpPeca IIIKOJBHMKOB K MaTeMaTHKe,
dusuke, nHMOPMaTIKE, XUMMM ¥ OMOJIOrMM, a TaKKe IIOBBIINIEHMe 0011eo00pas3oBaTeIbHOT0
YPOBHA y4allMxcs. 3a04Hasd IIIK0JIa He CTaBUT CBOEN I1eJIbI0 IIOATOTOBKY YUaIIMXCA K IIOCTYILIe-
uuio 8 CYHIT MT'Y.

ObyueHne IPOBOAMUTCA II0 IIATY OCHOBHBIM IIpeMeTaM: MaTeMaTyKa, (OU3MKa, MH(POPMaTH-
Ka, XUMMMUA ¥ OMOJIOTMA — M IO JOBYM JOIOJIHUTEJbHBIM: reorpadpmsa ¥ aHIJIMIACKUI A3BIK.
Yuammiica OJKEeH PeryJiApHO BBIIOJHATE 3aJaHNA KaK MUHMMYM IIO TPEM OCHOBHBIM IIpE€J-
MeTaM (Ha CBOJI BBIOOD).

ObyueHnne B 3a04HOI I11KoJIe OecrinaTHOe. OTOOP — KOHKYPCHBII.

g ygactud B 0TOOpe HEOOXOAMMO:

1. OcTaBuTh 3aABKY Ha MOCTYILJIEH)E B 3a04HyI0 IIK0Jy Ha 2020-21 y4uebHb1i rox B JInuHOM
rabmuere CYHIT MT'Y.

2. ITporityi 0TOOPOYHBIE VICIIBITAHNA B (pOpPMe MHTEPHET-TeCTVPOBaHuA B ceHTAOpe 2020 roga
(c 12.00 15 cenTabpsa mo 18.00 21 ceHTAOPA, BpeMa MOCKOBCKOe). TecTnpoBaHM/e MOMKHO IIPOATH
B J100071 yIOOHBII MOMEHT B OTY JHI.

VHTepHET-TECTUPOBaHYE OYAET IPOBOIUTECH:

— 1A yYJaImyxcs 7 KJIACCOB — IO MaTeMaTMKe U (puauKe Jubo 1o MaTeMaTuKe ¥ 6moJiorun
(110 BBIOOPY IIIKOJIBHUKA );

— Juia y4armxca 8 u 9 KaccoB — 1o 3 13 5 IpeaMeTOB: MaTeMaTKa, (PU3UKA, XUMNUA, O110-
JIorMd, MH(OPMaTHKA (II0 BBIOOPY IIKOJIBHMKA).

IToxpobuyro nHpOpMaImo cM. Ha https://internat.msu.ru/distantsionnoe-obuchenie/
zaochnaya-shkola-sunts-mgu/ 1 110 ccblJIKaM C 3TO¥ CTPaAHUIIBL



https://internat.msu.ru/distantsionnoe-obuchenie/zaochnaya-shkola-sunts-mgu/

B cne,u,yrom,eM HOMepe:

SAnepHbI MarHUTHbI pe30HaHC UK BonlebHas nanoyka ans xuMukoB. Jlanmesa A.P.
+ NutepHeT-onumnuaga CYHL, MIY - 2020. 3agauv no 6uonorum BTOpPOro Typa.
[nazones C.M.
3anyTaHHas UCTOpWA: MeTalIMYeCKMe HAHOHWUTU B COBPEMEHHON Hayke. ComHu4yk C.B.

<+
+  HayuHble nyTewectsus. KoBuer yuéHeix B ropax ApmeHun. Heyunoperko 0./.

NMPOrPAMMA CITOHCOPCKOW NOMOLLM
XYPHANY «NMOTEHUWAJL. XUMUSKA. BUOJ1OINA. MEAULIMHA»

XypHan ansa craplieknaccHUkoB v yuuteneun «lMoteHuuan.
Xumus. buonorusa. MeguumuHa» BbifyCKaeTCA Ha CpeacTBa Bbl-
nyckHukoB MI'Y um. M.B. JlomoHocoBa. B XypHane aencry-
et Mporpamma cnoHcopckon nomouu. lNMporpamma gonyckaer
nocrtynneHue hmHaHCOBOU, MaTepuanbHoOnN, MHPOpMaLMOHHOMN
M MHOM nomolum XxypHany. KoopanHupyet paboty lNporpammbi
CnoHCOpCKUM COBeT, ABMAKWUNACA CTPYKTYPHbIM noapas-
AeneHunem XxypHana. CnoHcopamu MoryT ObITb dousnyeckue
unu rpuanyveckue nuua. CnoHcopckasa nomMollb ocyLecTBnA-
eTcsl OAHOPa30BO UM Ha NOCTOSAHHOM OCHoBe. B nocneaHem
criy4yae croHcop BxoauT B CNOHCOPCKUMN coBeT XypHana.Uwme-
Ha CNOHCOPOB TeKyLlero Homepa XypHarna nedararTca (npu
cornacum cnoHcopa) B 3ToM e Homepe. o Bonpocam oka3sa-
HUA CMOHCOPCKOW NOMOLLM ObpallaTbCA B peaakuumio.

Ten. (495) 787-24-94, (495) 787-24-95
E-mail: potential@potential.org.ru

Hawun cnoHcopbl

SSN 2221-23

||| ASBYKA

Monurpadpunyeckas KOMNaHUs
Ten: (985)768-25-48,
(495)787-24-95
oll772221"1235004 www.azbukaprint.ru www.internat.msu.ru




