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HAYKA H OBUIECTBO

«Bcsikass Hayka 11 CBOero fpo-
IBeTAaHHS H pPa3sBHTHA HYXIaercd B
HpaBCTBEHHOH M MarepHaJbHOH MOA-
Zepxkke o6llectBa, B cBoio ouepensn,
0611 eCTBO OKa3HBaeT NMOJANEPIKKY TOJb-
KO TOMY, YTO OHO NPH3HAeT I0JIe3HHIM»

K. A. Tumupsses.

OBPEMEHHOe  uyeJiOBeyeckOe OGILECTBO He

MOXKeT cyuiecTBoBaThp 06e3 Hayku. Hayka

BOOpy2KaeT JoAeld 3HaHHeM OGBbEeKTHBHBIX

34aKOHOB INPHPOMLI, JA€T HM BO3MOXKHOCTb

YNPaBJAATh SIBJICHUSMH, NepeesbiBaTh NPH-

POy B HY>KHOM HanpasJieHHH. JlOCTHXKeHHs
HayKH OKa3blBalOT BJHSIHHe HA DAa3BHTHE NPOU3BOJCTBA Ma-
TepHasbHBIX OJar, Jexallux B OCHOBe CYIECTBOBAHHs H
pa3BuTHs oblecTBa.

Ho, ¢ npyroii cTopoHsl, cyliecTBOBaHHe M pPa3BHTHE
HayKu Bcemnesno oOyc/OBJ€HO MNOTPeGHOCTSIMH O0OuiecTBa.
Hayka nocrosiHHO moJiyuaer 3aKasel OT OGINECTBA, HaNpaB-
JileTcsl Ha pelleHHe TeX 3aAay, B KOTOPHIX 3aHHTEPECOBAHO
o6urectBo. OfHAKO 5TH cOLHAJbHBIE 3aKa3bl CYIIECTBEHHO
pasnnuHel. B cTpaHax kKanuTaJH3Ma Bce, B TOM UYHCJIe U
HayKa, NOJYHHEHO 3aKOHY MAKCHMAaJIbHOTO TMOJYYeHHs NMpH-
OblJel KanuTaJucTaMu. Tak, HanpuMep, BOEHHAs IPOMBIILI-
JIEHHOCTb fdeT Haubosblie NPUOLIIM MarHaTaM KamuTasu3-
Ma, H mepei eCcTeCTBO3HAHHEM BBLIABHTAIOTCS 3ajaud HaTh
Han6osee 3((HeKTHBHO [eHCTBYIOIHE AaTOMHBIE H BOXOPOJ-
Hble 60MObI, OMYYHTb HOBBIX BO3OyAHTeNEH HHPEKIHOHHBIX
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3a60JeBaHUli, NMPUrOAHBIX [Js1 BeleHHss OaKTepuoJOruue-
CKOIl BOIHBI, CO3/aTh HOBble XHMHUECKHe Ta3bl, MOJYYHThb
JNaHHBIe, O3BOJSIONIHe HCIIOJb30BaTy B BOGHHBIX LeJAX pa-
JHOAKTHBHbLIE BEIECTBA, yJIbTPa3BYK, PaJHOBOJHE Pasianu-
HBIX JHaNa30HOB.

HNuaue o6cTOMT €0 B CTPaHAxX  COLMAJTHUCTHYECKOIO
aarepsa. OcHoBHble TpeGOBaHUSA, KOTOPHIE HNPENbABAACT CO-
uHaJjucTHyeckoe OGLIECTBO K eCTEeCTBEHHBIM HayKaM, Ha-
npaBJeHbl Ha AafbHelillee pa3BUTHe OOLIECTBEHHOTrO MNpO-
M3BOJACTBA MATEPHAJIbHBIX IIEHHOCTeH, Ha MOBbILIEHHE 6Ja-
roCOCTOSIHUSI HapoJa, yJyullleHue YCJOBUIl ero KH3HH, HU3-
GaBJjienue ot 3abosieBaHui, fajbHeHllee paclIMpeHHe MaTe-
pUaNbHBIX U YXOBHBIX BO3MOXKHOCTell uesnoeka. He Gyayun
3aHHTepecoBaHbl B BOHHE, IPOBOAS IONHTHKY MHPHOrO COCy-
1eCTBOBAHUSA, 3TH CTPAaHBI NMPHUBJEKAIOT HAYKy AJs1 LejeH
060pOHE! TONBKO B Te€X pa3Mepax, B KOTOPBIX 3TO HeoOXo-
OHMO B IIpeNBUJIEHHH BO3MOXKHBIX aBaHTIOP CO CTOPOHHI I10-
OOPHHKOB BOMHHI.

Hama crpana BcTynuia B nepHoa pas3BepHYTOro Io-
CTPOEHHS] KOMMYHHCTHuYeckoro oOmectBa. Ha sTom 3rtane
0co6GeHHO BeJHKa posib HayKu. ToJBKO KOMMYHH3M MOXKeT
Pa3syMHO HCIOJNb30BaTh PACTYIUYI0 MOLIb HAYKM H TEXHHKH
IJIsT [aJibHeillero nogbeMa IMPOM3BOACTBA M YJYUILIEHHA
0J1arocoCcTosiHUS JitoJed.

CosnaHue mMaTepHaJbHO-TeXHHYeCKOH 6a3kl KOMMYHH3Ma
Tpe6yeT aKTHBHOTO yYacTHs yueHHIX B pelUeHHH Npo6JeM,
CBSI3AHHBIX C BCECTOPOHHUM PA3BUTUEM NPOU3BOOUTENbHbLX
cua Hauwlel CTPAKbL U NOBbLUEHUEM NPOUBOOUTEAbHOCTU 00-
14ecT8eHH020 TpYoa.

Ha XXI cwespe KIICC H. C. Xpywmes rosopuia: «Han
yeM OyAyT TPYAHTbCS HAUIM yueHble B OPeACTOSAUIHH me-
pHon? DTo Mpexae BCero OBJaleHHE YNpaBJseMBIMH Tep-
MOSIICPHBIMY PeaKLHsAMHU C LeJbl0 MONyYeHHs NMPaKTHUeCKH
6e3rpaHUYHOTO MCTOUHUKA 3Hepruy; obecrneuenue LINPOKOTO
NPHMEHeHNs] AaTOMHOH SHepruM AJAs SHEPreTHUecKHux H
TPAHCIIOPTHEIX ABUTraTesed; pacluidpeHde HCIOJAb30BAHHS B
HApPOJAHOM XO03fICTBe CHHTETHMYECKMX MaTepHasoB, NPOAYK-
TOB SIEPHOTO pACUIeIUIEHHS H DaAHOAaKTHUBHBLIX H3O0TOIOB,
pellleHHe 3a7au KOMIJIEKCHOH MeXaHW3aluH W aBTOMaTH3a-
UUH TIPOU3BOJCTBEHHBIX IIPOIECCOB H CO3[AHHE MJsi 3TOTO
HOBBIX TEXHHUECKHMX CPEeACTB Ha OCHOBE WUIMPOKOrO MpHMe-
HEHHS1 NOCTHKeHHH (U3HKM, PaLHO3TEKTPOHHUKH, BBIUHCIHU-
TeJIbHOH TeXHUKH. Bosbple 3agaui... cTaBATCSA TaKkKe nepen
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y4eHbIMH, pabGoTamouwuMu B 06/MaCTH XUMHUH, METaJIypruu,
reoJICTHH, PasJIMYHLIX OTpacjell CeNqbCKOro XOo3AHCTBa, Me-
JAULUHBEI M APYTHX OTPacjsix».

B KoHTpPOMBHEIX LH(pax pa3BUTHA HAPOAHOTO XO3si-
crBa CCCP na 1959—1965 ronbl yKasnlBaeTcs, uTo B mpel-
CTOSIIUMH CceMuJeTHH# mnepuox OynayT co3maHbl HeoGXonH-
Mble YCJIOBHsI mJist ele 6osiee GBICTPOro PasBUTHS BCEX OT-
paciell HayKH, OCYLIECTBJEHHS BAXKHBIX TEOPETHUECKHX HC-
CJefOBAaHUH M HOBBIX HAYYHBIX OTKPHITHH. C 3TOH LesbIo
HaMeuaercsl IIMPOKash mporpaMMa HAay4yHO-HCCJEJ0BaTeNb-
cKHX paboT, KOHLEHTpalus HayuyHbIX CHJ W CPeACTB Ha
BaXKHeHIIHX HCCIeJOBAHUAX, HMEIOIUX TeopeTHYecKoe H
NpaKTHYeckoe 3HayeHHe.

B pemenuy 3agay cTPOHTENBCTBA KOMMYyHH3Ma, MOCTaB-
geHHbIX XXI cwvesmom KIICC, Gosbliasi posb MpUHAAIEKUT
BCEM eCTeCTBEHHEIM HaykaM. KakoBbl e OTIesbHBIE NPOOG-
JIeMBl, CTOsIIIHe Mepell HEKOTOPHIMH ecTeCTBEeHHBIMH HayKa-
Mu?

[IpousBoauTenbHOCTL TpyZa UeOBeKAa 3aBHCHT OT 3Hep-
roBOOPY:KeHHOCTH. Ellle HEeCKONbKO HecSATHJIETHH OCHOBHEIM
HCTOYHHKOM 3Hepruu B Hame# crpade Oynyr HedTb, ras,
yroJib, THPOHEPTHs.

3agauya ecTeCTBO3HaHUS — pa3pa6oTaTb HayuHbIE OC-
HOBBHI MOBBbIIIEHHST 3(GEKTUBHOCTH HCIONB30BAHUS 3TOTO
tonauBa. Clofla OTHOCHTCSl MOBHILUIeHHe KoaddullneHTa MNo-
JI€3HOrO MAeHCTBHSA CYIECTBYIOIHUX TypOHH MU MOTOpOB, CO-
3llaHNe HOBBIX COBEpIUIEHHBIX 3JIEKTPOreHepaTopoB, pabo-
TAOIKX Ha HOBBIX NMPHHUHMIAX NpeoO6pa3oBaHuUsl TEMJIOBOH
SHEPTHH B 3JEeKTPHUeCKylo. 3ac/1yKHBAIOT BHUMaHHUs paGo-
Thl MO NPHBJIEUEHUIO HOMOJHUTENBHEIX UCTOYHHKOB SHEPTHH
(refiseprl, naBa B KpaTepax BYJIKaHOB, COJHEYHOE H3JY-
YeHHe, BETepP, NMPHUJIUBHI).

OnHaKo cTparternueckoii 3agaueil B 3ToH o6sacTd cie-
IYyeT CUMTaTh HCINOJb30BAaHHE aTOMHOH M, 0cOGEHHO, TepMo-
SJIeDHON 2HEePTrHH. IDTO MO3BOJUT 3JeKTPUDULUPOBATL U
MeXaHH3UPOBATb BCe NPOU3BOACTBO, CeJbCKOe XO3SIHCTBO U
6BIT, a B faJbHelillleM OTKPOIOTCS BO3MOXKHOCTH palloHa/b-
HOTO yINpaBJeHUs] KJIUMaToM.

Mexanusauyusi TpyAOBHIX IPOLECCOB H36GaBJjseT yesoBe-
Ka OT TsKesblX GopM (pH3MYeCKOro TpyAa. ABTOMaTH3aL U
IPOU3BOJCTBA MJET elle JaJjbllle H OCTABJISET YesJOBeKY Has
GJII0NAIONIYI0O H HANPaBJSIONIYI0 GYHKIHIO. 31ech OrPOMHOE
10JIe UCCNENOBATENhCKOW PAOOTH N7 COBETCKHX eCTEeCTBO-
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denbiTateneil: GU3HKOB, XMMHKOB W APYTHX CHNEUHAJHCTOB,
pa6oraouux B 06/1aCTH TeXHOJOTHH MPOH3BOACTBA.

INepen ¢usmkoit crosit 3agauu no paspaborke npobaem
KOCMHUECKHX JyueH, sSIIepHBbIX peakiui, MOJynpoOBOAHHKORB.

XUMHS [OJI)KHA CMOCOGCTBOBATH pa3palOTKe HOBHIX,
YCOBEPUIEHCTBOBAHHBIX TEXHOJOTMYECKHX [POIIECCOB M CO-
3[aHUI0 CHHTETHYECKHX MAaTepHaNoB CO CBOHCTBAMH, YIOB-
JIETBOPSIIOLIMMHE 3aIPOCH COBPEMEHHOM TeXHUKH.

[Tepen reosorueit cTosiT 3agaun obecrnedeHuss MHHepaJsb-
HO-CHIDBEBBIMH PeCypcaMHi HapomHOTo Xo3siicTBa. ['eonoram
NPEeICTOHT PasBelaTh HOBbIE MECTOPOXKIEHHs TMOJE3HBIX HC-
KonaeMhIx, oGecrneunTh Gosee GaaronpusTHoe reorpaduuec-
KOe pa3MelleHHe MHHEPaNbHBIX CHIPbEBHIX 6a3 ¥ YJAYUILHTh
KauecTBO MHHEPAaJIbHOTO CHIPbSI.

[Tepen ecTecTBeHHBIMH HayKaM{ B Hallefl cTpaHe CTOUT
rpaHIuMO3Hasl 3ajaua — cnoco6cT808aTs QOCTUNCEHIUIO TAKO-
20 YposHA npoussodcTsa nuujesvlx nPoOYKTos, 4TobbL obec-
newuTs NUTAHUE BCE20 HACEAEHUS N0 HAYYHO 0OOCHOBAHHBLM
Hopmam. DTa 3ajqaua peliaeTcsi MHOrHMH Haykamu. Tax,
Hanpumep:

MoYBOBeJleHHe YKa3hBaeT HauboJsiee panuoHaJbHEIE NyT#
pacuupeHusl NoceBHOM MJIOIAAHN H JYYILIEro HCINOJb30BAHUSF
NOYB JJIs MOJIyUEHHS] YPOKaes;

XUMHSI cHa6xaeT 3eMJjefesnue yAOOpeHHSIMH U sAaMK
N7 UCKOpeHeHHs Bpelautenell u Gose3Heil CeNbCKOXO3SH-
CTBEHHBIX PaCTeHHH, HAXOAUT ¥ NPOMBIIIJIEHHO HU3TrOTOBJSAET
pasJHuHBIEe CTHUMYJSITOPDH POCTA W PAa3BHUTHSI PACTEHHI ANA
MOBBIIIEHHSI ypOXKasli BO BCEX KJHMATHYECKHX YCJOBHSIX;

reHeTHKa CO3JaeT M BBOAUT B NPAKTHKY HOBBIE BBICOKO-
ypoxkaliHele W YCTOHYMBHIE COPTa PacTeHHH U BBICOKONPO-
LVKTHBHBIE TOPOALI KHBOTHBIX;

OMOXMMHSI OTKDPHIBAeT HOBble NYTH NepepaboTKH Cefb-
CKOXO3SIHICTBEHHOTO CHIPbS [JIs1 NOJy4YeHHsl Haubosee MOJHO-
UEHHBIX THILIEBHIX NPOIYKTOB.

Yeunua psna Hayk HampaBjieHbl Ha HU3ydyeHHE W BBejle-
HHe B KYJbTYPY HOBBIX (DOPM pacTeHHH, Ha MCHOJIb30BaHUe
OLICTPO Pa3MHOKAIOUIMXCST MHKPOOPTAHH3MOB B CeJNbCKOM
Xo3siicTse.

Kak u3BecTHO, nuia yesjoBEKa CO3HAeTCsi M3 MPOCTHIX
BemecTs (BOABI, YTJIEKHCJIOTH U a30THUCTHIX COJIei) B 3ese-
HOM JICTe pacTeHWH NMpH OCBEIeHHH ero JyuyaMH COJIHIA.
AToT mpouecc HOCHT Ha3BaHHe (OTOCHHTe3a. Mmbl eme He
yMeeM HCKYCCTBEHHO TMONyYaTh, e3 MOCpencTsa pacTeHwuil,
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MruieBble BewecTBd., OAHAKO HAlK 3HAHHA 00 3THx Belle-
CTBAaX W HAILIH BO3MOXKHOCTH CTOJb BEJIHKH, UTO B HAacCTOsi-
ulee BpeMsl mpaKTHKa CTaBHT mepej HAayKoll 3ajauy ocylie-
cTBeHHs! (POTOCHHTe3a BHe 3eJieHOro JucTa pacrenus. He-
c/JefloBaHUsT B 3TOH 06/1aCTH HOJIKHBL IPHBECTH K Co31a-
HHIO COBEPIIEHHO HOBOH NMPOMBILIJIEHHOCTH MO CHHTE3Y MPO-
OYKTOB nmuTaHud. KoHeuHo, B pelIeHHH 3Toi Npo6JeMbl
yeJIOBEK He 0053aH CTPOro KOMHPOBATH YCTPOHCTBO U (PYHK-
IIH1 3eJIeHOTo JicTa pacTeHus. BeposTHo, OyayT HalxeHo!
HOBBIE MYTH ee pelleHHs. DeITb MOXKeT, 3HEPTUst CcOoJHUIA
Oyzer 3aMeneHa aToMHOH sHeprueil. Ho, HecoMHeHHO, Ha-
C1yMUT TOT J€Hb, KOTJa Ha 3aBOJAX HOBOH KOHCTPYKIHH
BOJa, YIVIEKMCJOTAa M a30T MNPEeBPATATCS B INOJHOLEHHbIE
YIJIEBOARI, XUPH M Oesku. M3 HUX NHIeBass NPOMBILLJIEH-
HOCTb OyJeT rOTOBHTb NHUTaTeJNbHble U BKYCHBIE IHILEBBIE
nponykTel. KoHeuHo, 3T0 3aBTpaluHuil fieHb HayKu. CeroHs
&Ke Hago MOGHIM30BaTh BCE NOCTHUXKEHHS eCTeCTBO3HAHMU
1J151 TIOBBILIEHUsI YPOKAHHOCTH CENbCKOX03THCTBEHHBIX KYJIb-
TYD, NOBBILIEHHS NMPOLYKTHBHOCTH KHBOTHOBOICTBA.

Bonbmas 3amaua, KoTopass CTaBUTCS NMepPed COBETCKUM
ecTeCTBO3HaHHEM W B pellleHHH KOTOpOofl Tak 3aHHTe-
pecoBaHO Bce YeJOBEUECTBO, — 3TO MNOAHOCT6IO NOHATb
npu4unel 3a604e8aKUl u pa3paboraTe padukanvHble mepbl
K ux uckoperenuto. Mbl 3HaeM, 4TO HA 3TOM NYTH yKe MHO-
roe caenaHo. Mayuenn HHekHOHHEIE 3a60JeBaHUsT U Hal-
JIeHBl cpefcTBa GOpbOBI ¢ HUMH. MHoOro cnenaHo no Gopebe
c TyGepkyJse3oM, Maaspuell, INOJIHOMHENIUTOM H APYTHMH
3aboneBanuaMi. Ho HekoTopele 3aGoseBaHHsI U cefiuac
elle SBJASIOTCS CTPaUIHBIM 3JIOM AJsS 4ejoBeka. B mepayio
ouepelb 3TO paK M rumepToHHs. XOTs B H3YYEHHH ISTHX
6ose3Heil W MMeEIOTCS KPyNHble YCMeXH, HO WCTHHHAs MNpH-
poma ux eme He sICHa U HeT emle PajJHKaJbHBIX METOLOB
UX NpOo(UIAKTHKH W JedyeHHS.

Fny6okoe npoHUKHOBeHHe (DH3NKH M XHUMUH B NPHPOLY
OGMOJNIOTHUECKHX $IBJIEHHH, COBEPLIEHCTBOBAHWE HANIMX 3Ha-
HUIl 0O CTPYKType XKMBOTO MU O GHOXHMHYECKHX Mpoleccax,
HAYIIHX B BELIECTBE XKHUBOH KJETKH, MO3BOJAIOT HaaesThCd,
4TO W 3Ta 3amayva, TOCTaBJeHHAsl NMPAaKTHKON Mepej ecrect-
BO3HAHHeM, GyleT c yeCTbl0 pa3pelleHa B HeJaJeKoM Oyny-
WeM HallMMH YYeHBIMH.

Counanucruueckoe, a TeM 6osiee KOMMYHHCTHYECKOe 00-
UeCTBO BHIABHIAeT nepel eCcTeCTREHHEIMH HayKkaMu npobae-
Ay 000201LTUA.



CrapeHde M CMepTb — HOpMadbHble OHOJIOTMYECKHE 318
nexusi. OHH Hepa3pLIBHO CBSI3aHHI C siBJEHHsIMU )u3HH. Ho
CPOKM JKM3HHM uesJOBeKa emie Aajekd oT HopMbl. Cuayuyau
noxuBanus jgoged 1o 120—150 ner xoTs U peaky, HO OHH
FOBOPSIT O MOJIHOH BO3MOXKHOCTH 3HAUHTEJIbHOrO MpPOMJIEHHA
XKHU3HH. DTO 3aBUCUT KaK OT GHOJIOTHUECKHX, TaK H OT CO-
IMaJbHBIX (PaKTOPOB.

B KanuTaJHCTHUECKHX CTPaHaX U 0COOEHHO B KOJIOHHSIX
Gosiee paHHEMy CTapeHMIO, H3HALIMBAHHIO OpPraHu3sMa H
npexAeBPEMEHHON CMepTH TPYHSIIHXCST CHOCOOCTBYIOT FO-
Jofl, MaTepuajbHas HeoGecneueHHOCTb, CKYUeHHOCTb, HEIo-
CHJIbHAS 3KCIayaTalus.

CounanbHelii Tmporpecce, yJayulleHue obuiero 6saroco-
CTOSIHUS JI0JeH SIBASIOTCH MOTYYMM (pakTopoM B YAJHHEHHH
xu3HU yesnoBeka. B CoserckoM Corose 3a mocnennue 40 jert
CpelHsis TNPOAOJXKHTEJBHOCTh JKH3HHU YeJ0BeKa YBeJHUH-
Jach noutd B ABa pasa. OpHako mepen  eCTECTBEHHBIMH
HayKaMu ¥ 3[IeCh CTOAT HeMaJoBaXKHble 3a4aul. Bosee ray-
60KO TMOHSITh W BBICHHTL BeNyIIHe NPHUHHBI CTaPEHHs KJie-
TCYHBIX CTPYKTYp, 6enka u mpoueccop o6MeHa — OjfHA H3
BAaXHBIX 3a71aU HAyKH, KOTOpasl NacT M NMpaKTHYeCKHe Me-
TOABLI MPOTHBOCTOSATL 3THUM NMPOLECCAM M TeM CaMbIM 3aaep-
)KaTb UX Pa3BUTHE W MPOJJHTh XKH3Hb UENOBEKY.

Hrak, Mpl BUIMM, uyTO 3a[JauH, CTOSIIIHE MEpe] eCTeCTBO-
3HaHHUEM B Hallell CTpaHe, BHITGKAIOT U3 3aNPOCOB MPAKTHKH
KOMMYHHCTHYECKOTO CTDOHTENBLCTBA.

MapkcusM-eHHHH3M paccMaTPHBaeT TEOPHIO W MpPax-
THKY B HepPAa3phIBHOH CBSI3M U B3aUMOJEHCTBHH, IPUTOM pe-
maroue CTOpOHOH 3TOr0 B3aMMOJAEHCTBUS SBJSETCS Mpak-
THKA.

Tonbko Ta Teopust uMeeT rayGoOKHe KODHH B KH3HH,
KOTOpasi CBfI3aHa ¢ NPaKTUKOH, 0OCAyKHBAaeT HYXKIHl IpakK-
THKH M TpoBepsieTcss npakTukoil. Bripacras Ha ocHose
NPaKTHYeCKOH [edaTeNbHOCTH Jiofell, Teopust obsanaer or-
POMHOII cHJ/IOfi BO3AefiCTBUSI HA MpaKTHKy. Teopust HOJKHA
CCBellaTh NyThb HpPaKTHKe, 3aberaTh BIepel, NpeABHAETb
OyayLiee, BOOPYXKaTb JIOJell 3HAHUSIMH B HX NMPaKTHYECKOI
nestenbHocTH. Ecnn Teopus He menaer 3Toro, oHA TepsieT
CBOE 3HaueHHe.

CoBeTrckHe yueHble, BOOPYKEHHble CaMoOii NepefoBoil,
MapKCHCTCKO-JICHUHCKOH  TeOpHelt, BO MHOTHX oO6JacTsx
HAYKH 3HAYHTENBHO ONepefyd 3apyOGexKHbIX CHelHaNucTOoB,
BceMy Mupy M3RECTHBI yCTIeXH CORETCKONW HAVKH B 061acTH
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SLLEPHON (U3UKHM M ATOMHOM HEpreTHKH, PeaKTHUBHOH apud-
LlU¥, pakeTHOH TeXHUKH, HCCIeNOBAHHI KocMmoca, mep-
BBIX moJieToB Ha JIyHy, k Benepe u np. McTopuueckoe 3Ha-
yeHHe 3THX Mobel COCTOUT B TOM, UTO OHH IPOIAEMOHCTPH-
poBasu mepen BCEM MHPOM MOTYUYyiO TBOPUYECKYIO CHJY CO-
nuaJgucTHyeckoro crpos. Hayka B Haluefi cTpade, cTas 10-
CTOSIHHEM Macc, SIBJSIeTCSI OPYIHMEM CTPOHTENbCTBA KOMMY-
HU3Ma.

Kaxpnasi M3 cOBpeMeHHBIX eCTeCTBEHHBIX HayK HMeeT
CBOIO HCTOPHIO, TECHO CBSI3aHHYIO C OOGIIEeCTBEHHO-HCTOPH-
YEeCKHM DPasBUTHEM YeJoBeuecKoro obiecTBa.

U3 UCTOPHUHU ECTECTBO3HAHHA

«...C caMmoro Hauajia BO3HHKHOBE-
HHe H pa3BHTHE HayK O0GYCJIOBJSHO
TIPOH3BOJCTBOMY.

b, Fnzensc.

apoxaeHHe H Da3BHUTHE eCTeCTBEHHBIX HayK
MOKHO npocjenuth, HaunHas ¢ 3000 qer po
Hallefl 3pbl. ¥YXe B Te [aJjleKHe BpeMeHa
HayKH BO3HHMKAJH B Heapax NPaKTHUYeCKOil
e TebHOCTH Jionel.
3eMmienende B 6JarONpUATHBIX YCJAOBUAX
peunbix gonuH Mecconoramuu, WMupuu, Erunta, Kurtas mo-
POXKJIaJ0 CIOXKHYIO CHCTEMY OpOUIeHHS moJiel, TpeOyIollyio
OpraHu3aliid MacCcoOBOTO Tpyaa AJs PHITbS KaHaJOB, BO3Be-
nenust nam6. Opranusanys opolaeMoro 3eMmJeaesnus, Heus-
OeKHble H3MepeHHs] y4acTKoB oO6pabaTeiBaeMOH 3eMJH, Npo-
TAXKEHHOCTH HPPUTALHOHHBIX KaHAJOB NPUBOAUIN K BO3HHK-
HOBEHHIO reOMeTpHH.

ITorpeGHOCTH 3eMJenesiusl yCUAHBAIH HHTEPeC K CMeHaM
BpeMeH rona, Tpe6oBaJii 3HaHUsI BpeMeHHU pasniuBa pek. ITos-
BHJINCh MepBbie KaJieHZapH, OCHOBAHHblE HAa HaGJ/I0JeHHIX
3a nBuxenueM Jlyuwl, ConHIIa W 3Be3l, — 3aYaTKH acTpo-
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HOMHHU. [TMcbMEHHOCTb ClHOCOGCTBOBAJIA COXPAHEHHIG 3HAHUM.
OpnHako cocpefoToUeHHe 3HAHUI O MPUPOME B PyKax XKpeuoB
XpaMoB, CJHUSIHNE HAyYHBIX 3HAHUH ¢ pejiurHel, ¢ nepBOGHIT-
HbIMH MU(paMH U NOBEPbSIMH, OTPOMHAA BJACTh TPaAUIHUH He
CrocoOCTBOBAJH CO3NaHUIO HAYK M UX JajibHeHUIeMYy pa3BH-
THIO.

C HOBBHIM 3TanoM B Pa3BHTHH eCTECTBO3HAHHUSI MBI BCTpe-
yaeMcsl y:Ke 3HauuTesbHO no3xe, B VI—III Bekax no Haurei
3pHl, B KJaccHuecko#l KyJbrype apeBHeil I'peuun. Passutue
CyIOXOJCTBA H TOPTOBJIH, OTKPBHITHE CIOCOOOB MOJMYUEHHS Ke-
Jie3a U3 Kese3HOH PyAbl, HOBEle NpUeME 06paGoOTKH 3eMJIH U
BO3[le/IbIBAHHE HOBBLIX CeJIbCKOX03SHCTBEHHEIX pacTeHHll co3-
Janu NpelNoChlIKH AJ1s GBICTPOro pacuBera HayK. Ipekn
yCIIeIIHO NepeHsJIM 3HaHHUS, HAKOMJeHHble APEeBHHMH Hapo-
IaMH, B TOM YHcJie U al(aBUTHYIO MHCEMEHHOCTb.

B snoxy pacusera rpedeckoél KyJbTyphl ecTeCTBEHHBIE
HayKH ObL1M NpejcTaBieHbl yuenneM Apuctotens. OrpomHoi
3acayroii Apucrorens siBjsieTcst THTaHTckasi pa6ora mo CH-
CTeMaTH3alMH HMeBILUXCSl B ero BpeMsi 3HaHuil o mpHupone.
Cob6upanyie 3TUX 3HAaHWUI IyTeM oOmnblTa W HaGJIOAEHHUS,
HCKJIIOUHTeNbHOE pa3HooOpa3ue HHTEPEeCcOB MO3BOJHAH ApH-
CTOTEeJIO AATh B €ro TPyAaxX HauaJjo BCeX eCTeCTBEHHBLIX HAYK,
HayHHasi ¢ MaTeMaTHKH, (GHU3HKH H aCTPOHOMHMH H KOHYas
XxuMuell u GuoJiorueii. Apucrorenb MHOTO caenal U B opra-
HH3alUHK Hayku. B ocHoBaHHOM uM Jlukee ! Gosibiioe uucso
MoJiofekH cobupaso U CUCTEMaTH3HPOBAJIO HMeIoLIecs CBe-
JEHUsT O PACTEHHSX, XKUBOTHHIX U KaMHAX. Apucrorenb o6be-
OUHWJI B CBOHUX PyKaX CBefeHHsl, HOOBIThIE KOJIJIEKTHBOM.
B Jlukee Mbl BUAMM Kak 6bl MPOTOTHI GYAYIIHX Hay4yHO-HC-
CJIeJOBaTeNbCKHX UHCTHTYTOB.

Bynyuu oTopBaH B CBOMX CYXJAEHHsiXx OT MOTpeGHOCTeH
IIPOU3BOACTBA, XUBS B BeK paboBJjagesbyeckoro o6IiecTsa,
ApuctoTenb faBas B CBOMX TPyAax 3acTHIBIUYIO KapTHHY OK-
pyXarlero Mupa, riae Bce NMpefonpeeneHo Haeell Ba1acTBO-
BaHusl ¥ nmoguuHeHusi. MIMeHHO B cusly 3THX XapaKTepHBIX
yepT yueHHe ApHCTOTeNs BIHOC/EICTBHH GbLJIO NPHHATO KATO-
Jn4ecKod 1epkoBbio W mouTH Ha 2000 et 3aTopMo3uno pas-
BUTHE HJlell SBOJIIOLUH.

PuMmcKasi uMrepHusi moYTH HUYEro He fgaJja [Jis Pa3BUTHUS
ectectBo3Hanusi. OCHOBaHHAs Ha CHJe apMuH, Ha pabGcKoM
Tpyne, PuMckas umnepus He uMejia CTHMYyJa AJs PasBUTHSA
MpPOH3BOJCTBA, HOBOH NPOMBILIIEHHOCTH, COBEPLIEHCTBOBA-

! JI wk e it — IpeBHerpeveckmnit WaywHui eHTp.
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HHsl CeNbCKOoro xossicrsa. Bee 310 npuseno x ruayOokoid ge-
Fpajally eCTeCTBEHHBIX HayK, Ha CMeHY KOTODPLIM IIJH MH-
€THKa ! u penurus.

[Tocne pasnoxenuns: u ynagka Pumckoit uMnepuu u 3aka-
Ta KJacCHYecKod KyJbTyphl n0 3moxu Bospoxneuus 2, to
ecTb GoJiee THICSYM JIeT, Mbl MOYTH He BHAUM KaKOro-iau6o
mporpecca B pa3BUTHH €CTECTBEHHBIX HayK.

B EBpomne B nmoJrue roasl cpeHeBeKOBbs, Korna Ge3pas-
JeJIbHO BJIACTBOBAJia PeJIUTHO3HAsl OOTMa M XKU3Hb CTPOH-
Jlack Ha HaTypaJbHOM Xo3sficTBe (eonanbHOro CTpos, ecre-
CTBEHHble HayKH He HAXOJLHUJ/IH NMOYBH AJs1 CBOEI0 Pa3BUTHS.
ANXVIMHKH CpeHEeBeKOBbs 3, mepeHsBLINE CBOW MO3HAHUS OT
apa6oB, B CBOeM CTpeMJIeHMH HalTH uymomelicTBeHHBIH
«3JIEKCHP MOJIOHOCTH» H «(pHuI0cOPCKHN KaMeHL», NMpeBpa-
ALK} MeTaJlJIbl B 30J10TO, JIULIL OYeHb HEMHOTO pacIlHpH-
JIM HMeBLINeCs CBeleHHUs O IpeBpallleH’H BellecTB.

Ho wnu cronetus, n MpauHasi snoxa cpefiHeBeKOBbs G-
3uJach K KoHIy. B Hexpax ¢eomajibHOro obuiectsa, ¢ pa3Bu-
THEM TOPOMOB, paclINpeHHeM TOPTOBJH U POXKIEHHEM MaHYy-
(hakKTyphl 3pe/y CUJIBI IJIS HOBBIX, KAIIUTAJUCTHUYECKHUX OTHO-
weHui. Psag oTKpuITHI 1 H306peTeHuH, YaCTHUHO NPOHUKAIO-
mwux ¢ BocToka, Takux, Kak KoMnac 1 KOpMOBOH pyJib, IOPOX
1 OTHeCTpeJIbHOe Opy:KHue, Oymara U KHUronedaTaHue, oKasa-
JIM CyIECTBEHHOE BJIMSIHHE Ha H3MeHeHHe o0lLlecTBeHHbIX
orHowenuil. Hacrynaer HoBas amoxa.

dnoxa Bospoxkpenus, oxsartwiBaiomas XV—XVI Beka,
cTajla 3MOXOH 3apOXKIEeHUS] COBPEMEHHOTO eCTeCTBO3HAHHS,
3M0X0fl TOpKEeCcTBa TOYHOTo HaObJI0JeHHs, SKCOePHMEeHTaJb-
HOT'O HCCJeOBaHHUS.

Benukue nyTellecTBUS 3TOH 3M0XH, OTKPBIBIIHE HOBLIE I1Yy-
1 B Munuio 1 AMepuKy, sIBUIMCh HENOCPeACTBEHHOH NPHYH-
HO# PeBOJIIOIIHOHHOrO npeo6pa3oBaHys B3IVISA0B B aCTPOHO-
MuH. Bpin mpeojoJieHbl apHCTOTeJIeBCKHe B3TJIsAbl Ha BCe-
gennyto: KonepHuk Hadas, a anunell 3akoHUMs co3faHHe
npeacTasieHuiil o GeckoHeuHol BceseHHo# ¢ ConHueM B ee
LIeHTpe, BCeJIEHHOH, rie 3eMJs CTaBujaach B OJHH PSf C ApPY-
rMMH niaHeTaMu. M XOTa 1EPKOBHash HHKBM3HLUs Oblia

! MucTHKa — peNUrHO3HO-HIeaJUCTHIECKOe  BO33peHHe, INpH-
3HaBaBllee CyLiecTBOBaHHe (paHTAaCTHUECKHX CHJI M JIONyCKaBluee CBS3b
yeJioBeKa ¢ HHMH.

239noxa BospoxpaeHnus — mnepHoa B KYJbTYPHOM H HIeoO-
JIOTHYECKOM Da3BHTHH psifa cTpaH EBpoNH, O0XBaTHBAIOLIHH BTOPYIO
nonoBuny XV Beka u XVI Bek.

S AnxuMus — cpelieBeKOBOe Ha3BaHHe XHMHH.



ellle JOCTATOYHO CHJ/IbHA, YTOObI AOOHTbCS OTPEYEHHUs CTd-
poro I'anunesi u cxeub JxxopnaHo BpyHo, 6e3zaBeTHO pac-
npocTpansasllero yuenue Konepuuka, oHa yxke Oblna Gec-
CHJIbHA OCTAHOBHTb Pa3BHTHE HAYyKH, B KOTOPOil Tak HyxKAaa-
Jace 6ypHO pasBuBawoLiasics, HOBast ¥ B TO BpeMsi Iporpec-
cuBHag Gyp:Kya3Has KyJbTypa.

Bce yBeaunuuBalomasicss noTpeGHOCTb B MeTaJje IPHBO-
JuJa K pPa3BUTHIO TOPHOPYAHOro nena u Metaanypruu. Ot-
KPbIBAJIMCh HOBBIe DYZABI, BHIMJABJASJIHCL HOBbIE MeTaJlJbl:
IUHK, BUCMYT, K06asbT, HUKeJb. [IoTpeGHOCTH MeTanaypruu
BeJH K Pa3BUTHIO XHMHH, CO3NAHUIO XMMHUYECKOro aHaJ/u3a,
XMMHYeCKOTo 3KCIepyMeHTa.

B snoxy Bo3poxneHus 3akiaasBaloTCsl 1 OCHOBHI COBpe-
MeHHOH GHOJIOTHH U MeZULHHBL. PasBuTHe HCKyccTBa mpoly-
M0 MHTEepec K NMpHpPOMAe, B YaCTHOCTH K aHATOMHH HeslOBe-
4yeCKoro TeJa.

[TorpeGHOCTH 3eMJienenusi U KHBOTHOBOJCTBA, a TaKxke
OTPOMHBIH (haKTHUeCKHI MaTepHaJ, HakomjeHHbIH 6saronga-
pPS pPa3BHTHIO NMyTeIIeCTBUH W MHPOBOH TOPrOBJIH, MPHUBOAAT
K BO3HHKHOBEHHIO U Pa3BUTHIO GOTAHHUKH H 300J10THH.

PoxneHne HOBOro, COBpEMEHHOTO eCTeCTBO3HAHHUS MOXK-
HO DAaTUPOBATh LENbI0 BeJHKHX OTKPBITHH, CJOMAaBLINX
pexKHUe B3IJISAbl Ha MPUPOALY, KAK HA YTO-TO 3aCTHIBIIEE,
HeH3MeHHOe, 1 BHEeCIIUX B HalIY NPeACTaBJeHHUS O NMPUPOAE
uaeio pasputusa. @. DHreabc B CBOEM 3aMeuaTeJbHOM Tpyle
«[IuanekTHKa TPHPOALI» yKasblBaeT, 4To HepBas Opellb B
CTaphIX NpeiacTaBjeHHssX Oblia mpobura Kauntom u Jlanna-
COM, HX TeopHei 0 pa3BUTHH BcejqeHHOH. OrpoMHyI0 poJib B
Pa3BUTHH HOBBHIX IPeJCTaBJAeHHH CHIrpaju AaHHBIE MaJI€OH-
TOJIOTHH, KOTOphle NO3HAKOMHJHM Hac ¢ BEIMepIIUMH (dopma-
MM pacTeHHH U XKHBOTHBIX, paHee Hace/sIBLIMX 3eMJII0, U HUC-
CJeJOBaHHUs CPAaBHUTEJNBHONH aHATOMHHM, NMOKa3aBllike yAHUBHU-
TeJbHOE CXOJCTBO B CTPOEHHH TeJa Pa3/IHUHBIX NpPeCTaBH-
TeJiell XKUBOTHOTO MHpa.

Bonpuioe 3Hauenue st 060CHOBaHHS TEOPHH Pa3BHTHSA
HMeJIH 3aMeyaTenbHble OTKPHITHS ecTecTBO3HAaHUA B XIX cTo-
getud. K TakKUM DOCTHKEHUSM OTHOCHTCS OTKPBITHE CHHTE3a
OpraHUYecKUX BeIeCTB W3 HeOPraHHYecKHX, YCTpaHHBLIee
paHee CyILLeCTBOBABIIYIO MPONACTb MEXKAY MHPOM MepTBOH
OpUPOAB M KUBLIMH OpraHu3MaMH. JIOMKy cTapblX mpen-
CTaBJIEHUH O HEH3MEHHOCTH JKUBOH NMPUPOJHI 3aBEPLIUJIO yye-
une Yapasza [lapBuHa O NMPOUCXOXKJEHHH BHIOB, NOKa3as-
uiee, YTO BCe OPraHHU3MEI, B TOM UHCJe H YeJIOBeK, NMPOH3OLI-
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JIH MyTEM JUTHTEIbHOTO Npoliecca pa3BHTHS H3 HEMHOT'HX nep-
BOHAYaJIbHO OXHOKJIETOUHBIX 33 POIBILIEH.

XVIIT u XIX Beka 3suameHyloTCsi OYpHBIM pa3BHTHEM
€CTeCTBeHHHIX HayK. HesoBek Bce riy6iKe MPOHHKaeT B Tai-
HBbI IPUPOALI. POPMHUPYIOTCS TOUHBIE 3aKOHBI MPUPOABL. Byp-
HOe pa3BHUTHE NPOMBIIIJIEHHOCTH B 3HAYUTEJNbHOH CBOeH ua-
CTH 6a3upyeTcss HA NOCTHKEHHSIX QU3UKH U XUMHH. HMIHTeH-
CHBHOE BeJleHHEe CeJbCKOro XO03diCTBAa HCXOAHT M3 MaHHBIX
arpoxXuMuH, GHU3HOJOTHH pacTeHui M reHeTHKH. Menuuuna
BCe MpoYyHee ONMHUpaeTcss HA NaHHble (PU3HKH, XUMHUH, (H3HO-
JIOTHH M IPYTHX eCTeCTBEHHBIX HayK. Kaxmoe moctHxkeHue
€CTeCTBO3HAHMUS, [aBasi MPOCThle U MOHSITHHlE eCTeCTBEHHbIe
00bSICHEHUsT SIBJEHUAM MPHPOIBI, BCKPbIBAST 3aKOHBI MPOHC-
XOXK[EHUSI U Pa3BUTHS OKPYMKaloLlero *XHBOTO H HEXKHBOTO
Mmupa, Bce Gosee ¥ GoJiee yKpemJsieT MaTepHaJHUCTHUECKOE
MHPOBO33peHHe.

DHrenbc yKa3blBaJ, YTO pa3 MOHATA MPUPOAA 3aKOHOB,
OHHU U3 JeCMOTHUYECKHX MOBeJHresell mpeBpallaloTcsl B MOKOp-
HbIX ca1yr. OGOCHOBEIBAS 3TO MOJIOKEHHe DHrenbca, JIeHHH B
«MareprnannuaMe ¥ SMIUPUOKPUTHIH3MES MHCAJ: «...NOKA MBI
He 3HaeM 3aKOHa MPHUPOINLI, OH, CYILECTBYS U NeHCTBYS MOMH-
MO, BHe Halllero Mo3HaHMs, AesnaeT Hac pabamu «cJjenoil He-
o6xogumocTu». Pa3 Mbl y3Ha/nu 3TOT 3aKOH, NeHCTBYIOUIHH
(kak Telcsiud pa3 moBTOpssn Mapkc) He3asucumo OT Haluei
BOJIH ¥ OT HALEro CO3HAaHHs, — Mbl TOCMOAa NPUPOARI» L.
Wneanusm, orcTynas wiar 3a waroM MOi HaTHCKOM OTKPBI-
THH ecTeCTBO3HAHHS, [0JITOe BPeMsl COXPaHsSJ CBOH MO3ULHH
B chepe NCUXUYECKHUX SIBJEHHH.

Pycckuit yqeﬂbm H. M. CeueHoB mepBBIM B HayKe Hauadl,
a reHHasbHbIA pycckuil dusnosor U. I1. [Tasnos 6aectsime
IPOXOJIKHUJ M 3aBeplIWJ HCCIeqOBaHHE MO3ra Kak Mare-
puasnbHOil nabopaTopuu n1yXxoBHOH Ku3HH. CBOUM ydeHHeEM O
Bhicliell HepBHOH pestenbHocT M. I1. [TaBnoB HayuHo o6oc-
HOBaJl KOpEeHHBIe T0JI03KeHHsI MapKCHCTCKOTO (hHI0CO(DCKOTO
MaTepuasu3Ma O MEePBUYHOCTH MaTepHu H BTOPHUHOCTH CO-
3HaHHUsA, 0 MO3Te KaK MaTepHajbHOM opraHe CO3HaHHS.

Takum o6GpasoM, uneanu3M Obl1 M3rHaH U U3 06/1aCTH
ncuxuueckux ssneHuit. He Haxons npubexuuia «6ory» B OK-
pyxatoueil Hac AeHCTBHTEJbHOCTH, MOCJEeL0BaTeNH CaMbIX
pas3JHuYHBIX pesurufl momemasnu ero Ha, Hebe, Kyaa [oOJroe
BpeMsl He MPOHHKaJ/a pyKa yesoBeka. EcTecTBo3HaHue, co3aa-

1 B. ¥ Jlenun Cou, r. 14, ctp. 177
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Bas Bce GoJsiee U Gosiee CHIIbHBIE TeJNECKOMbl, MIPUMEHAs Clek-
TPOCKOIHYECKHe MeTOJbl HCCJAeNOBaHHS, METOAbl PagHoJIO-
Kaliu 4 T. 1., BCe JaJibllle MIPOHUKAJIO B HCCe0BaHUe Bce-
JIeHHOM, co31aBasi Bce GoJiee MOJIHYIO KaPTHHY ee yCTpPOMHcCT-
Ba U 3aKOHOMepHOCTell pa3BUTHS, UCKOPEHsISI TeM CaMbIM
pesNUruo3Hble NpeapacCyiKH H CIHOCOGCTBYSI CO3JaHUIO AH-
aJIeKTHKO-MAaTepHaJUCTHYeCKOrO IPEefCTaBJIEeHHsI O BCeJsleH-
HOH.

[TorpeGHOCTb COLHANUCTHUECKOTO oOuecTBa B GYpHOM
CTPOUTEbCTBE FOPOAOB, PA3BHTHH MPOMBILUIIEHHOCTH, TPAHC-
NopTa, CO3[1aHHKN HOBBIX 06GJacTell TEXHUKH NMpenbsBsSeT BCe
HOBBIE 3aMPOCHl K eCTECTBO3HAHMIO, CTABUT Nepej HUM HO-
Bble 3a/1aul, KOTOPhIe paHblie Moryiu 6bl MoKasaThbes daHTa-
CTHUYECKHMH, a cefiuac pelmarTcsl HallHMH YUeHbBIMH U NPHBO-
OAT K HOBBIM OTKPBITHSIM, HOBHIM IPOJBHIKEHHSM IO IYTH
MO3HAHHS MTPUPOJHL.

O6sacTh eCTeCTBO3HAHHUSI CTAHOBUTCS CTOJb LIMPOKOM,
4TO AaTh XOTsA OBl U CXeMaTHUecKyl0o KapTHHY €ro BaxKHell-
IIMX JOCTHXKEHUH B CBS3M C MPAKTHUECKOH [1esiTeJbHOCTBIO
yeJOBeKa — 3TO 3HAUUT CO31aTh MHOTOTOMHBIH Tpya. [TosTo-
MY B JaHHOH GpOLUIOpe MBI OrPaHUYHMCS JIHIIb OTJeNbHLIMH,
HanGosiee IpKHMU IDUMEpPAMH H3 HCTOPHH COBPEMEHHOTO
€CTeCTBO3HAHHS, HATVISIAHO NOKA3bIBAIOIUMY T€ TECHEIE CBS-
34, KOTOpHIE CYLIECTBYIOT MEXAy TeopHeH W NMPaKTHKOH B
€CTeCTBO3HAHUU, HX Hepa3phIBHOE eIMHCTBO W 3HAUeHHe AJA
pa3BuTHS 00OlLeCTBA.



JIYH NACTEP

«CopoK Jler TeOpHM JajH yenoBe-
YeCTBY TO, UTO HE MOIJIH €My AaTth CO-
POK BEKOB TNPAKTHKH».

K. A. Tumupsses.

Orfa Mbl FOBOPDHUM O TECHOH CBSI3M HAYKH C
NPAaKTUKOH, TO 3TO He CJeAyeT NOHHMaTb
TaK, YTO BHMMaHHE YUEHOro HOJIKHO OBITh
HamnpasJieHO TOJBKO Ha pelleHue KaKHX-TO
KOHKPETHBIX MPaKTHYeCKHX BOIPOCOB, UTO
YUYEHBIH NOCTOSIHHO MOJXKeH HMeTb B BHAY
TOJBKO NOCTHXXEHHsI ONpeleseHHOH NPaKTHYeCcKo# 3amauu.
Taxoe y3Koe HampaB/ieHHe He CIOCOGCTBYET Pa3BUTHIO HAY-
KM, BefleT K TIOTepe LUMPOKHX TODHU3OHTOB e€e PAa3BHTHSA H
pPeAKO NPHBOLHT K OTKPHITHIO NPHHIWNHAJIBHO HOBHIX $IB-
JeHuil. C APyroii CTOPOHBI, IyOOKoe HCCJeNOBAaHHE 3aKo-
HOB NPUPOJLI, BIOXHOBJSIEMOE KaXKAOH MO3HAHUA HUCTHHBL,
NPOBOAMMOE C HCIOJb30BAHUEM BCeX CPEICTB HAYKH H Tex-
HHUKH, 4acTo BelleT K HAXOXJEeHHI0O TaKHX HOBBHIX, paHee
HEH3BECTHBIX CTOPOH IIPHPOABI, OTKPBLITHE KOTOPHIX JAaeT
MHOT[a COBEepIIeHHO HeOXHNAHHOe  pelleHHe MHOXKecTBa
NMpaKTHYecKux 3anay. Bcs ucropus Hayku HOKasblBaetr Ty
IIPOCTYI0 HMCTHHY, YTO NPAaBHJIbHAsT TeopHst GoJibllie BCEro
daet npaktuke. I[IpakTuka B cBOIO oyepelp ABJIAETCS Cpel-
CTBOM IIPOBEDKH 3HAHWUH, KpHTepHEM HCTHHHOCTH TEOPHH.
3aMeuaTesbHbli IpUMEpP TECHOH CBSI3M TMIyOOKHX Teope-
THYECKHX HCCJENOBAHHI C pelleHHeM BaXKHEHUIMX NPaKTH-
yeCKHX BOMPOCOB [JAaeT HaM HCTOPUS OTKPBITHH, coBeplleH-
HBIX GeccMepTHBIM ¢paHiy3ckuM yueHeiM Jlyu Ilacrepom
(1822—1888).
CBoio nesiTeNIbHOCTL Ha NOMNpHILe Hayku [lacTep, XUMHK
no o6pa3oBaHHIO, HAYMHAJN C HCCAENOBAHHS KPHCTAJJIOB. B
TOM UYHCJe ONTHYECKHX CBOHCTB KPHCTAJJIOB BHUHHOH KHCJIO-
Tel. [lacTep 3ameTHJs, uTos miecHeBbil rpuGox (Aspergillus
niger) paspylluaer HeKOTOPble KPHCTaJ/Jbl BHHHOH KHCJOTHI.
O™ HaGJMIOeHHs] TOJAKHYJIM NbITIUBYI0 Mblcab [lactepa B
uHOM HamnpaBsJienuu. [lacrep nenaer cmenoe o6obleHue, 10-
fycKkasi, 4TO ¥ APyTHe H3MeHeHHs BelllecTB, HabJonaeMble B
TMPHPOJE U U3BeCTHble K TOMY BPeMeHH KaK pasJjHuHble «6po-
MEeHHsI», TaKkKe BHI3bIBAIOTCS KHUBBIMH MHKPOODPTaHU3MaMH
[TacTep cTaBUT Pl OCTPOYMHBIX ONMLITOB. DTH ONBLITHl HEOM-
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POBEPXKUMO AOKA3LIBAIOT, YTO BCe BUAbl OPOXKEHHUs Bbl3bl
BaloTcsi MHKpoGamHu. He ponmyctute 3TH OopraHusMbl K pacrt-
BOpY caxapa HJH y6efiTe UX NOBTOPHEIM INIPOTpPEeBaHUEM, U
pactBop 6yJeT COXpaHSTHCA O4YeHb JOJAT0 6e3 BCAKHX H3Me-
HeHHuH.

Hccnenys npuunHy O6poxKeHHs, HCIOJb3ys MOBTOPHOE
IporpeBaHHe KakK METOJ [0Ka3aTeJbCTBA MNPABHJIBHOCTH
cpoeit Mbicau, ayman au Ilacrep, uto 3TOT MeTonm Haiimer
BIIOCJECTBHH TaKOe LIMPOKOE MpaKTHUeckoe MpUMeHeHHe?
B HacToslllee BpeMs MeTON «IacTepu3anuu», Ha3BaHHbIH
TaK B UeCTb ero IepBOOTKPHIBAaTess, HCIOJNb3yeTCsl BCIOAY,
raie HYXHO COXPAHHTb Ha MAOJTHH CPOK MOJOKO, (PYKTHI,
COKH W ApYyrde MHUILEBLHIE MNPOAYKTHL

Mexny tem [lacrepa uHTEpecoBasia M Apyras MbICJAb—
NoKasaThb, 4YTO 3TH MHKPOOPTaHHU3MEI He CaMo3apoxkKjaloTcs
B IIHTATeNbHOH Cpele, KAK 5TO OblI0O NPUHATO AYMAaTb B TO
BpeMs$l, a 3aHOCATCSI B Hee W3BHe, U3 BHelIHel cpenbl. CBOIO
Mbicab [lacTep moaKpenusa onmbiTaMH, MOKa3blBAIOUIUMH, UTO
€C/YM TOJIHOCTBIO MCKJ/IOYHTL MPOHHKHOBEHHe 3apojbllleid
MHKPOOPTaHM3MOB H3 BHEIUHEro BO3[yXa, TO B Cpele, CBO-
GOOHOH OT 3THX 3apojblllell, HHKAKOro GPOMKEeHHs W CcaMo-
3apoKAeHUs] He IPOUCXOIHT.

Pemlenue Bonpoca o caM03apOK/JAeHHH KHBOTO NOMOTIJO
[TacTepy HalTH HCTHHHYIO NPHYHHY MOPYM BHHA W NMHUBA H
0Ka3aTb TeM CaMbIM HEOLUEHHMYI0 YCJYry OTeUeCTBEHHOMY
BHHOJIEJTHIO.

Y Tlactepa Bce oTueT/IMBee cJjarajuch NpeACTaBJaCHHA
06 HCKJ/IOYHTEeNbHON POJIM MUKPOOPraHH3MOB B MOJIE3HHIX U
BpPeIHbIX (mopye) M3MEHEHHSIX MUIIEBHIX NPOAYKTOB. C 3TOH
uzneeil oH ornpasssercs Ha lor PpaHuuH, rie B 3TO BpeMs
OT HEH3BeCTHO# MPHYMHBI NMOru6Gan LIeJKOBHYHEIH YepBb,
rpo3s  pasopeHHeM LIeJKOBOAYECKOH MPOMBILIJIEHHOCTH
®paunuun. [Tacrep uayuaer npupony 3aGosneBaHus, mpocine-
XKHUBAeT MyTH pPacnpocTpaHeHHss MUKPOOPTAaHH3MOB — HOCH-
Teneir 6ose3Hefi wenkoBuyHOro yepss. [loHaB nmpuuunHy 60-
Je3uel, OH yKa3biBaeT MeTOAbl 6OpbObl ¢ HUMH H CHOCOGH
NpeloXpaHeHUs TYCEHHI IIeJKONpsina OT 3THX OGoJe3Hed,
cracapllle LeJayi0 OTPacib IPOMBILITEHHOCTH OT Trubenu.
Onsate TeopeTHuecKHe HcciefoBaHusi [lactepa mosyuunu
npaxTHYecKoe mpHMeHeHHe

Mexny Tem Ilacrep, Bce GoJiee n Gosee yGexaasch,
YTO NPUYHHOH MHOTrHX 3aboJieBaHHH SABJAAIOTCS MHKpPOOP-
raHU3MEI, TPUXOAHT K MBICAH NPOBEPHTH 3TO HA GOJe3HH
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KUBOTHBIX. [laisi cBoero uccienoBanust on BblGupder cubup-
CKyI0 $I3By, NPHHOCSIIYI0O OrPOMHBIH yuwepd >XKHBOTHOBOI-
crBy. OH HayMHaeT AJNHUTeJbHbIE MOUCKH M OTKPHIBA€T MHK-
po6 — BO36ynuTesh Gose3HH. M3yuass KHU3HEHHBIH IHKJ]
MHKpPO6a CHOMPCKO# S3BBl, OH [OKA3bIBAeT, UYTO CIIOPHI 3TO-
ro MHKpo6a oueHb ycTOoHuMBH. OHH JOJTO COXPaHSIOTCH
B 3eMJie, Ky/lla 3aKalblBAIOT TPYNbl XHUBOTHBIX, YMepIUUX OT
cubupckoii s3pul. [lactep mpepsaraet npocTeie CaHUTapHBIE
npaBusa no o6paGoTKe TPYMOB MAaBIUIMX KHBOTHBIX, BHITE-
Kalollyue H3 ero TeOpeTHUeCKHX 3KCIEepPHMEHTOB.

st Toro uToOBl Jyullle U3yYUTh CBSI3H Mexay 3aboJe-
BaHUeM W MHKpoOaMH, [TacTep HauMHaeT OMBITHI C KypPaMH,
Kak 6osiee ynOOHBIMH 3KCIepUMEHTaJbHLIMH 2KHBOTHBIMH.
Bocnosnb3oBaBumyuch KypHHOH XOJ1epoH, 3TOi CMepTenabHOMH
0151 Kyp OoJie3Hblo, OH CHOBa BhIeJsieT MHUKDOOPTaHH3M,
BBI3BIBAIOWUI GOJI€3Hb, MMOKA3LIBAET, YTO €r0 MOXKHO KyJlb-
THBHUPOBaTh B MSICHOM Oy/ibOHe, TIle OH GHICTPO pa3MHO-
xkaeTcd. HuuToxxHble KoJiMYecTBAa TAaKoOro 3apaKeHHOTo
6y/nbOoHA Mpu BBeJIeHHHM Kypulle Bbi3biBaju ee cMepThb. Oi-
Haxaw [lacTep BBesn KypHlle 3apaxeHHblHi OyJbOH, KOTO-
pBIl mpocTosin HecKoJIbKO nHei B JaGopartopuu. Kypuna
3aboJgena, HO JIeTKO, ¥ CKOpo Bei3fopoBena. Ilorepnes He-
ynauy, I[TacTep nmpUroToBJsser CBeXYyH KyJAbTypy H CHOBA
BBOAWT ee TOH 3Ke KypHUeE, W BOT, K BeJUKOMY YAHBJEHHIO
[Tacrepa, xypuua He TOJIBKO He yMHpaeT, Kak 3TO ObLIO
B JecsaTKax 3KCMepPUMEHTOB, HO jgaxe He 3abGoseBaer. He-
ynaunpiit onbiT? Ho ITactep 3amymbiBaercsi Haj HPHUHHOH
Heynauu. He moroMy Jin BeIXKMJIA KypHIlA, YTO OHA NpefBa-
PUTENBHO NMOJYyYHsa NOPLUHI0 CTAPOH KYJAbTYpPbI?

[Tactep cTaBuT cepuio NPOBEPOUHBIX OnbITOB. OH XpaHUT
O6yJILOHHYIO KYJAbTYpPYy KYPHHOH XOoJIephl pa3JiHUHble CPOKH,
B TIPUCYTCTBHH H OTCYTCTBHH BO3[yXa, U HAXOAMUT YCJOBHS,
MpH KOTOPBIX CMEPTOHOCHAsi CHjla KyJbTYyphl OCjiaGeBaer.
BBenenue kypuue ocna6/eHHOH KyJbTYpHl, BbI3bIBaloLIel
TOJMBKO caaboe 3aGosieBaHHe, He Mpoxoaut GeccnenHo. Ta-
Kas KypHulla OKa3blBaeTcsi HEBOCIPUHMYHBOH M K CBexeH
KyJbType XOJepHl.

dto ortkpeiTHe mopasuio Ilacrepa. On Hawen crnocob
6opoTbes ¢ GosneaHsiMu! M1 BOT OH crelIMT NPOBEPUTH CBOH
BeiBo/ibl. OH Bo3BpaluaeTcs K cubupckoii s3ee. [losnroe Bpe-
MSl OBITAETCS1 OH 0C1a6uTh SAN0BUTOe JelcTBHE BO3OyauTeNs
6o/le3HH, BLIIEPXKHUBAs e€ro B Pa3JHYHBIX YCJIOBHSX, NOKa
He ToJiyyaeT ocnabJeHHYI0 KYAbTYpPY (BaKIHHY), KOTOPYIO
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OH pewaercst BBectu osuaM. OBunt ocraiotcs kusbl. OH ng-
BTOPSI€T 3TH NPUBUBKH M HAKOHeIl pelaercs Ha NyGJIHUYHYIO
nposepky. JlBaauaTu HATH HPeABAPUTENBHO NPHUBHTHIM
OBLAM M IBAALATH NSITH OBLAM, He IOJYYHBIINM NPHBHBKH,
[Tactep B mpucyTcTBUM GOJIBLIOTO YHCJA 3pUTesefl BBOAMT
CMepTeNbHYI0 03y AaKTHBHOH KyJbTypel. Uepes ngBa nHA
BCe 25 HEMmpPHUBHUTHIX OBel[ 0Ka3a/JHCh MEPTBHL, a BCe 25 MpHU-
BUTHIX HeBpeAUMBL. JTO Gbl BeJHuafini TpuyMd Hayki,
OTKPBIBIIEH O6IIMI NPUHIUN NPODUIAKTHKH 3a6o/eBaHus
IyTeM NPUBUBKH BakUuH. Meron, npeanoxeHHelii [Tacre-
poM, Hamlesn IIMpoOYaiilliee MPUMEHeHHe KakK B XKHBOTHOBOJ-
CTBE, TaK U B MeJHIMHe AJs NPaKTHueckol GOpbOBI C HH-
(hexnHoHHEIME 3a60J1eBAHUAMM.

BepmuHnoit uccnenoBanuii [lacrepa SIBUJIOCH NPUTOTOB-
JIeHHe WM TNpPUBHBOK MPOTHB OelleHCTBA, IMPHUBUBOK, Hei-
CTBYIOIIUX y¥Ke Tocje yKyca GemeHol co6aku. Tam, rae
paHblie cMepTh Gnlia HeusGexHoH, reHuii Ilactepa maxa
BEePHBIH M HANEeXHbIH MeTon COXpPaHeHHsl XH3HU JIoLel.

[lactep cuntas HeOOGXOAMMBIM OPraHHM3aLHI0 NPHBHUBOY-
HBIX CTaHUUH BO Bcex cTpaHax. Ilepeasi npuBHBOUHAS CTaH-
uust npoTuB GelleHCTBa Ghlna opraHu3oBaHa B Poccuu B
1886 rony. Tricsiuu GobHBIX GBIIH H3JI€UEHBE H BO3BPAIIlEHBI
K XH3HH Garojapss CaMOOTBEPXKEHHOMY TPYAY PYCCKHX
yUeHBIX — COTPYAHUKOB 3TOH CTAaHLHH.

Co BpeMeHW opraHuM3alUd MepBOH CTAHLUUH IPOULIO
MHoro set. Teneps Meron Ilacrepa ucmosb3yercst y Hac Io-
RCeMeCTHO. DTO NMPHUBMBKH, INpeaynpexnaloline 3abojesa-
HUS ocrmoflt, nupTepuell, BO3BPAaTHBIM TH(HOM H APYTrUMH 6o-
Je3HssMHu. MHorve u3 3apasHbiX 0osie3Hell MOJIHOCTBIO JIH-
kBuauposansl B CoBerckoM Colo3e (4yma, xoJepa), 3a6oJe-
BaeMOCTb ADYTHMH CBeJeHa [0 eIHHHYHBIX ciyudaeB. [lo-
CJeHUM NOCTHXKEHUEM B 3TOH 06/JacTH SIBUJIOCH CO3JaHUe
B Hallleif CTPaHe KUBOH BAKUMHBI /I PHBHUBOK, NPefoxpa-
HSIOIIUX feTedl OT 3a60JieBaHHUsSI NOJHOMUENHUTOM,



VCHEXH XUMHH

«Illupoko  pacnpocTHpaer XUMHS
PYKH CBOH B jena uenoBeueckue. Kyna
HH IOCMOTPHM, KYyZa HH OTJsHEMcs,
Be3fle obpallaloTcsl TNepej OYaMH Ha-
IIMMH YCIIEXH ee TNpUJIeXaHHS...».

M. B. Jlomonocos.

3 ©CTeCTBEHHBIX HAayK XHUMHS, MOKaJyH,

ray6xe BCex BOULIA B NOBCEIHEBHYIO

JKHM3Hb YEJIOBEKa, NPOHHUKJNA He TOJbKO BO

MHOTHe OTPAaCJH NMPOU3BOJACTBA, HO U B OHIT,

B COBDEMEHHYIO KYJbTYPY U JfaxKe B HCKYC-

CTBO. MBIl K 3TOMy TaK NPUBBLIKJIH, YTO HE
oTlaeM cebe OTYeTa, KaK YacTO HAM MNPHUXOAUTCH IOJbL30-
BATbCS MJIOAAMH, KOTODble BBIPACTHJIO JPEBO TEOpPETHUec-
KOH XUMHH. SIpkue KpacKu TKaHeH Hallel OJeXKbl, [BETHHIE
CTeKJa, JIaKM, MNOKPhIBAlOIlMe aBTOMOGHW/M, LIMHBI Ha HX
KoJlecaxX, BCeBO3MOXKHbBle De3HHOBHIE M3Jesus, HauuHas OT
PEe3MHOBBIX MOJOLIB U KOHYAs JeTCKMMH UTPYIIKaMH, miaacT-
MaccoBasl NMOCyna, MJIacTMaccoBble J[eTaju MalIUH, CTPOH-
TeJbHblE MOKDPLITHS M [eTajH, UCKyCCTBEHHble TKaHH, CHH-
TeTHYECKHe JeKapcTBa (acHUpPHH, CTPENTOuH[], CcyJabponu-
Me3HH, NUPAMHAOH W MHOTHe ApPYrue), KHHOIUIEHKa, BCS
nap@roMepHass MPOMBILIJIEHHOCTb, MPOMBIIIIEHHOCTh HCKYC-
CTBEHHBIX ynoOpeHHH, CTeKOJbHAs MNPOMBILIJIEHHOCTh —
BOT [aJIeKO He IMOJHBIH NepeyeHb TOTO, YTO LAeT XMMHUSA AN
Hallel NOBCEIHEBHOH KH3HU.

Oco6eHHO MHOro maJja uesjoBeuecKOd MpaKTHKe XUMHS
opraHuueckas, T. e. Ta OTpacjb XMMHH, KOTOpas Hccaenyer
HauboJiee CJI0KHO MOCTPOEHHblE BelllecTBA, U3 KOTOPHIX CO-
CTOSIT KHBble OPraHu3Mel. PaccMOTpUM HEKOTOpPbIe MOMEHTHI
B Pa3BUTHH 3TOfl 3aMeyaTesNbHOl HayKH, 4YTOOHI MOHATD, MO-
yeMy OHa CMOIJIa NMPHHECTH TAK MHOTO MOJIb3bl YesoBeye-
CTBY.

Hauano XIX Beka. I'ocnojacTBo mpeacTaBseHHiT O TOM,
YTO B MHpe XKMBOi MPUPOIAL OPraHuYecKHe BelecTsa obpa-
3y10TCSl MOJ BO3AeHcTBHeM 0CO60f «KH3HEHHOH cHJbl», Ye-
JIOBEK MOXKET pas/oXUTh HX, IPOAHAJH3HPOBaTh, HO He B
CHJIax co3[aTh, CHHTE3UPOBATh.

Ho yxe nepBasi mosoBuHa XIX Beka 3HaMeHyercsi pa-
60TaMH, MOKA3aBILHMH HECOCTOSITEIbHOCTh 3THX BO33PEHHH.
B 1828 rony Hemeukuii yueHnrii Besep cHHTe3upyeT us aJe-
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MeHTOB MoueBUHY. [[pyroii Hemeukuii xuMuk — Koyibbe B
1848 roay nosyyaeT CHHTETHUYECKYI0 YKCYCHYIO KHCJOTY.
Yepe3 HecKONbKO JjieT ¢paHuys Bepresno cuHTe3upyer Kup
(1854 r.), a B 1861 rony pycckuii yueHnit A. M. byTaepos
BIIepBbIe IOJy4YaeT caxap KOHJeHcaluei ¢dopMaJsbieruia.
K atoMy BpemeHu yiKe cTajlo SICHO, YTO OPraHHYecKHe Be-
lecTBa XapaKTepU3YyIOTCS TMpexKiae BCero coaepxkaHueM
yraepoaa. Auraufickuii xuMuk Koynep u HeMeukuil yueHbli
Kekyne BnepBbie copMynupoBasu NOHSTHE O YEThlpeXBa-
JEHTHOCTH YIyepola ¥ 0 CNOCOGHOCTH AaTOMOB yrJjepojaa
COeAUHATbCA APYr ¢ ApyroM. Mmu ObliM NpensoXKeHb pa-
LMOoHaMbHble (GOpMYyJbl, NMOKa3wBalolle cBsi3n atomMoB. Ho
HU TOT, HW APYrOil He pelIMauCh NPHAATH 3TUM ¢dopMmyJaaM
peanbHbli CMBICA, CKa3aTb, YTO OHH OTPAXKAIOT [IeHCTBH-
TeJbHOe pacHoJioXKEeHHe aTOMOB B NpHpojae. DTOT CMeJblil
war Obl1 CAeJNAH TaJaHTAMBLIM PYCCKHM XHMHKOM AJlex-
caHapom MuxaiisoBuuem ByTtsepoBbiM.

19 centsabpsa 1861 roga Ha cbeslle HEMEIKHUX Bpauell u
HaTypaJucToB B l'epMaHud OH [esaer CBOii 3HAMEHHTHIH
nokaan «O XHMUUECKOM CTPOEHHM BELLeCTBa», rleé BBOAU1T
BMepBble MOHATHS «XHMHUecKass CTPYKTypa», «XHMHUecKoe
c1poenue». Mpbicin ByTnepoBa moakpenagauch ero 6secTsi-
ILUMH 3KCrepuMeHTanbHbiMu paboTtamu. Bckope Teopis
CTPOEeHUs] OpPraHUYeCKHX BeliecTB MOoJiyynsaa BceoOulee IMPH-
3HaHHe. Ha cioxHoe BellecTBO CTajlu CMOTPeTb Kak Ha
cBoeoOpa3Hoe 34aHue, MOCTPOEHHOe W3 PA3IMYHBIX KHPIH-
YHKOB, NMpPUYEM B POJIH KUPMWYHKOB BLICTYNAJu aTOMbl, B
NepByl0 ouepefb aTOMbI yrJepoja, BOAOPOJa, KHCJAOpOAA H
asora.

B opraHuueckoil XMMHH MOSIBUJIHCH CTPYKTypHBble ¢op-
MyJibl, OTpaxKaiouue [AeHCTBUTEJNbHOE, peajibHOe CTPOeHHe
BellecTBa. ITH (GOPMYJbl BLIBOAMIHCH U3 TLLATENbHOTO H3Y-
YeHUs] XMMHUYeCKHX CBOHCTB BellleCTBa, JIETKOCTH 3aMeHbl OT-
JeJbHbIX aTOMOB, TPYNMBLI ATOMOB Ha ApYrde aroMbl HJH
rpynnel. [loHMMaHHe CTPYKTYphHl BellecTBa MOACKa3biBaJO
XUMHKaM, K KaKiM ellle NpeBpaueHusiM OHO CIOCOGHO, KakK
C031aBaTb, CHHTE3HPOBATb €r0 HCKYCCTBEHHO U3 GoJsee Mpo-
CTO MOCTPOeHHBIX coeAHHeHHH. Tak CTPYKTypHble (OPMYIH,
BBelleHHble B OpraHuueckyio xuMuio B 60—70-x rogax mpo-
IIJIOr0 CTOJIeTHS, COCOOCTBOBAJH OYpPHOMY Pa3BHUTHIO CHH-
TETUYECKOH OPraHUYeCKOd XHMHH.

XVMHKH CTaJu Bce ¢ GOJBLIMM yCIIEXOM CHHTE3HPOBATD,
T. €. I0Jly4yaTb HCKYCCTBEHHO pasJiHuHbIe BellecTBa, KOTOphIe
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paHblue A06bIBAIM TOJbKO M3 MKUBOTHOLO MJM PACTHTENb-
HOTO chIpbst. [TosyuyeHwe XUMHUYECKHM MyTEM 3THX MPHUPOX-
HBIX BELECTB UMeJsio GOJiblIOe BJHSIHME HA MPaKTHKY. [IpH-
BeJleM B KaueCTBe NMPHUMepa cuHTe3 asnudapuHa. Eume B riy-
6okoit npeBHoctH, B Erunte u MHaumn, nns Kpauenus Tka-
Hell INpHUMeHAJCcSs KOpeHb DacTeHHsT MapeHHL.

B 1826 roay u3 MapeHOBOro KOpHs GBIIO BHIIEJIEHO Kpa-
cslllee BelecTBO anudapuf. [loHamo6unoch okoso 40 Jer
uceaenoBanui, noka B 1866 rony He OGn1a yCTaHOBJEHA
ero ¢opwmyna, a B 1868 rony Obl1 OCyLIecTBJEH M CHHTES3.
CuHTe3 aJnn3apuHa oKasajcsi BO3MOXKHBIM M3 JElLIeBOro
aHTpaleHa — MNPOAYKTa CYXOH NEePeroHKH KaMeHHOTO YIJs.
OTKpbITHEe CHHTE3a aju3apHHa MNpPOHM3BeJNO MOJHBIH mepe-
BOPDOT B CHTIeNeyaTaHWH, B TeXHHKe KpalleHUs U CBeJIO
Ha HeT MPOM3BOACTBO MapeHbl. OrpoMHbIE MJIAHTALHH 3TOrO
pacTeHHus, KOTOPEIMH OCOGEHHO ClaBUJICS ropoa ABHHBOH BO
©®pannuu, ucueanu. CuHTe3 aju3apHHa IIOJOXKHJI Hauaso
Pa3BUTHIO XMMHYECKOH KPacOUHOH MPOMBILIJIEHHOCTH.

OnHako opraHuueckass XMMHSI He YHOBOJBCTBOBAJACD
TOJIBKO NIPOCTHIM NMOJApaxKaHHeM npupore. Beckope 6Gp1iy Haii-
JIeHbl MyTH NOJYUYeHHS SPKUX, NMPUTOAHBIX IJIsI KpalleHHs
Kpacok H3 elile 60Jjiee AelleBOr'0 BellecTBa, NPUTOTOBJSIEMO-
roO U3 KaMEHHOYTOJIbHOH CMOJIBI — U3 aHHJIMHA.

Ilpu oKucC/IeHHM aHWJIMHA TOJydasu pasjuyHble aHHJH-
HOBBle Kpackd. MIx cTpoenue Gwuio packpnito B 1878 rony
HeMeuKuMH yueHeiMH . u O. ®umep. Cranu co3maBaTbcs
BCe HOBble ¥ HOBBle KpackW, KOTODHIX He 3HaJja NPHPOIA,
CaMbIX PasJIMUHBIX OTTEHKOB, IIOJHOCTBhIO BBITECHHBLIUE
npexHWe JOpOrHe HaTypaJjbHble KpacuTead. Kpacounas
MPOMBILIJIEHHOCTh 0COGeHHO GYpPHO pa3BHBaNach BO BTOPOH
nonosuHe XIX Beka B 'epMaHuu, OKkasas B CBOIO Ouepelb
OTPOMHOe BJHSHHe Ha pa3BHUTHe KaMEHHOYTOJILHOH Mpo-
MBILIJIEHHOCTH, NPOU3BOACTBA KAayCTHYECKOH COJBI, CepHOH
KHCJIOTBL U JPYTHX XMMUKAaTOB.

HckiounTeapHO 60JBIINX yOnexoB Ao0Haach OpraHude-
CKast XMMHSI U B IPUTOTOBJIEHHH CHHTeTHYECKHX XeMoTepa-
neBTHUeCKUX npenapatoB. [Tocie pabor Jlyu [lacrepa cra-
JIO SICHBIM, 4TO OOJIBUIMHCTBO 3apasdbplx OoJie3Heil mpo-
HCXOJUT OT NPOHMKHOBEHHS B OpraHu3M O0JIe3HeTBOPHBIX
MHKPOGOB. Bo3HHK/Ia MBbIC/L HCMONB30BATh /S JEUeHHS
3THX GoJe3Hefl TakHe BellecTBA, KOTOPHlE MpPH HX IIpHEMe
BHYTPb He BpeluJu Obl OpraHudMy, Ho youBanu Gnl MHUKpO-
60B. Hacroii Kopel XMHHOrO HepeBa H3JaBHA NPHMEHSJICS
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AJ151 sietleHust siuxopaakud (Mmasisipuu). OH Gbis BBedeH B Es-
porne ¢ 1639 roma nocse ycrnemiHoro HsjeueHusi LIHHXOHEL,
JKeHBl ucnaHckoro Buue-koposst B Ilepy. B 1820 rony ynpaer-
Cs1 BBIAGJNHTH M3 KOPH XHHHOTO flepeBa [Ba BelecTBa, Has-
BaHHBIC XHHUH ¥ LIHHXOHWH. XMHHH OKa3aJjcsi 0co60 aKTUB-
HO JeHCTBYIOIIUM HA BO3OYIHTENs] MaNsipUH — MPOCTeHIInH
OpraHu3M — MaJApUHHBI naa3sMoAnd. XHHUH HMeeT OueHb
CJI0XXHOe CTPOeHHE, W MOHAZOGUIUCH AOJTHE TOAbl HCCJEeN0-
BaHUH, NoKa He Oblna BHISICHEHA ero CTPYKTypa. DTa CTPYK-
Typa oOKasaJach CTOJb CJOXKHOH, UYTO CHHTe3 XHHHMHA He
BOILEJ B MPAKTHKYy, HO Hauda/JHCh HCCAENOBaHUS JPYTHX
HUCKYCCTBEHHO CO311aBaeMbiX BElIeCTB, HMMeIOUINX TOT XKe
NPHUHLHN CTPOEHHS, UTO U XUHHH, HO JIeTue MPUTOTOBJASIEMBIX
CHHTeTHUeCKH. HeKkoTopble U3 TaKHX MCKYCCTBEHHBIX IIpemna-
paToB, HampuMmep MJa3MOXWUH, aTeGpHH, OKa3aJHCh TaKXKe
LPeKPacHLIMU CPEACTBAMY NPOTHB BO3OYAUTeNS] MaJsPHU H
B HacTosiliee BPeMs IIHPOKO NPHMEHSIOTCH Ajasi GopbOn
¢ 3TuM 3a00JieBaHuEM.

B nmouckax akTHBHBHIX XeMOTepaneBTHYeCKHX BeIeCTB
60J/IbIIYIO POJib ChIrpasia 6Hosoruyeckas XuMus, u3ydasiias
o6MeH BeHIeCTB *KHBBIX OPraHU3MOB, B TOM uYHcJje H GoJses-
HETBOPHBIX MHKPOOOB. Brljo HalileHO, YTO MHOTHE U3 3THX
MHKPOGOB KaaHO MOIVIOWAIOT CPaBHUTENBHO NPOCTOE Be-
IECTBO — MapaaMUHOOEH30HHYIO KHCJOTY:

H,N-{_>-COO0H

Bosuuksna MbIC/b: 4TO ecau «06MaHYTb» MHUKPOO u 4aTb
eMy BeLIECTBO TAKOTO Ke CTPOEeHMs, HO COmepiKallee Apy-
rvio, HeoObIYHYIO, BPENHYIO0 A/ MHKpo6Ga rpynmy aTOMOB?
He 6yner siu Mukpo6, «0OMaHyThI#» CXOACTBOM B CTPOEHHH,
TaK e XKafHo IOTJomare, 3To BemecTBo? He Gyger Ju
TaKoe MorJomeHHe rH6enbHO AJS JAHHOrO MHKpoOa?

Bel0 cuHTE3sHpOBaHO BeLleCTBO, MMOX0XKee Ha lNapaamu-
HOGEH30/HYI0 KHCJOTY:

H,N-¢_>-50,- NH,

ATo BewiectBo (Genblii CTPENTOLH[) O0Ka3asnoCh CHIBHO
AEeHCTBYIOUIMM MpenapaTtoM INPOTHB CTa()UIOKOKKOBBIX HH-
¢dekuuii. Ha ocHoBe Gesoro crpentounna OblTH CHHTE3HPO-
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BaHbl PasJjyyHble NPenapartel, MHOTHE U3 KOTOPbIX (CyJbdi-
AHH, CyJbOOAMME3HUH, CYJIbIHH U AP.) HALUIM LIKPOKOE NpH-
MeHeHHe B Me[UIUMHe 1S JedeHHS psijga 3aGoseBanuii (aH-
rHHa, HeBMOHHS, KHILIeYHble 3a060/eBaHUS U 1p.).

[FoBopsi 0 TecHOH CBfAI3M OpPraHMYecKoil XHMHH C pas-
JUYHBIMH CTOPOHAaMHM YeJOBEeYeCKOH NPAKTHKH, Helb3s He
OCTaHOBHTLCSI Ha oco0eHHO GypHO pasBHBawouielics obaacTu
OpPraHMYeCKOH XHMHM CerofHsiliHero aHsA — o6JacTy CHA-
Te3a MoJIMMEepOB.

Pyccknit xumuk C. B. JleGenes eme B 1908—1909 ro-
Jlax BIepBble OCYLIECTBHJ PEAKIHIO MOJUMEPH3ANUM U MO-
JyunJ KayuykooGpasHylo maccy. B Hacrosiumee BpeMs B Ha-
uiefl CTpaHe NyTeM IMOJHUMEPH3alUH Pa3JIUUYHBIX HCXOMHBIX
COEIMHEHHI TOTOBAT MHOTHe KaydyyKomnmogoGHBIe MpPOLYKThI
(monu6yTeHbl, MOMUBUHUJAXIOPHIAL ¥ AP.), LLMPOKO MpHMe-
HsieMble [JIs1 W3TOTOBJIEHUS ILIWH, H30JSILHH 3JeKTPOIpPOBO-
0B, MPOMUTKH TEKCTUJIBHBIX MaTepHAaJOB, H3TOTOBJICHHS
Tpy6GOK M /51 APYrUX uesed.

C 1930—1940 ronoB wHPOKOe HCIOJNb30BaHHe MOJydaeT
NOTHUMEPH3aLHS HEKOTOPBIX COeJHHEHHH, cofepKaliiux as3orT.
[TosryuaeMble monuMephl HamoOMHHAIOT IO CBOEMY CTpoe-
HUIO TMPUPOJHBLIA OesioK lIeska. DTH MOJHMEeph MJIaBsSITCS
npu BeIcOKOH Temnepatype (200—300°). Us pacnnasaen-
HBIX MOJUMEPOB MOXHO BBLITATHBATh HUTH, KOTOPHIE MOCTE
OXJax[eHHsl ellle PacTATHBAIOTCS, MpHOOperass IPH 3TOM
OJiecK, 3/MaCTHYHOCTL M KpenocTb. TakKuMm myTeM TOTOBAT
HaiJIOH, KamlpoH, OPJOH H [APYyrde NOJHMEpPBl, U3 KOTOPHIX
IPHUTOTOBJSIIOT COBPEMEHHble TKaHH H HCKYCCTBEHHBIe MeXa.

Bce Gosbllee mpuMeHeHHe HMMEIOT MOJHMEpHl, MoJydae:
Mble moJsuMepusanueit ¢eHosoB, aablerdfioB, MOYEBHHBI,
XJIODUCTOTO BHHMJA ¥ APYTHX BellecTB. DTH NMPOAYKTHI LIH-
POKO H3BECTHBHI IOJ Ha3BaHMeM CHHTETHYECKHX IJacTHYec-
KHX Macc B cMoJ. B 3aBHCHUMOCTH OT TOTO, Kak JAaJjeko
3auuia noJUMepH3alys, MIacTMaccs NPHOOPEeTaloT passny-
HEle CBOHCTBA. DTH MOJUMEpPHl HIMPOKO HCMOMb3YIOTCS MPO-
MBIIIJIEHHOCTBIO JIJIi MPHTOTOBJEHHS! JIAKOB, MOKPOBHBIX
MaTepHaJoB, MJEHOK, H3Jeluil JoMallHero ofuxona, AeTa-
Jieid MallHH,

PasBuTHe XMMHH TOJHMEPOB He TOJIbKO 4YPe3BHIYAHHO
060oraTu/jo Hauly NPOMBILUIJIEHHOCTb H GBIT COBEPLIEHHO HO-
BLIMH MaTepHajlaM{, HO ¥ MOCTABUJIO Ha NMOBECTKY HHS HO-
Bbie 3aMeuaresbHple NpoOJeMbl, paspellieHHe KOTODHIX B
GynyuieM MOMKeT BHECTH COBEpLICHHO OPHTHHAJIbHBIE TPHH-
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LBl B MaliMHOCTPoeHue. [le10 B TOM, 4TO HEKOTOpble M-
KYCCTBEHHO IOJyyaeMble MoJUMeprl 06JafaloT CBOHCTBAMH,
KOTOPble NMPHOAHKAIOT HX K GenKaM MKHUBBIX OPraHHU3MOB.
JKuBo#t opranu3m paGoTaer Ha COBepLIEHHO HHOM MPHHIH-
ne, ueM BCe Haly MaliuMHb.. Pa6ora xuBOro opranusMa
OCHOBAHa Ha Mpolecce COKPaleHUst GeJKOB MBIIIILL. DTG
COKpallleHHe HAeT 3a CueT XHMHYECKHX MPOLECCOB, MPHUUEM
XMMHYECKasi SHEPTHS OKHCJSIOUIUXCS B MBIl BelleCTB He-
NOCPEeACTBEHHO MEePeXOAUT B 3HEPTHI0 COKPALIeHHs, B dHep-
ruio pa6oTel, 63 NpPOMEKYTOUHOTO NpPeBpallleHHUss B TEMJoO,
KaK 3TO MMeeT MeCTO B IIapOBOM JIBHUTaTese WM LBUraTese
BHYTpeHHero cropanusi. Bnarogaps atoMmy k. 0. a. (Koaddu-
IIMEeHT MOJIE3HOro pelcTBHs) paboTawolledl MBI OYeHb
BeNHK. B Hacrosimiee BpeMs mosiyueHb HEKOTOPBIE HCKYCCT-
BeHHble MOJUMEPHI, KOTOpble 06/1afaloT CMOCOGHOCThIO MPH
H3MeHeHHH XMMHYECKOr0 COCTaBa OKPYXKAWIIEH HX CPelsl
cokpamarbcs monoGHO MBIILIEUHBIM 6GenkaM, a nmpu obpar-
HOM HM3MeHEHHMW Cpelbl CHOBa pacTaruBathcs. B Hawei
CTpaHe yXKe NMOCTPOEHBI MEPBble MOJEJH, B KOTOPhIX He6OJb-
WAM NOJAKHCJIEHHEeM WJH{ MOALIeJaulBaHHEM CPelbl MOXKHO
3aCTaBJSATh COKpAILaTbCsl M PACTATMBAThCS MOJHMEpPHBIH
«MYCKYJI» ¥ BHIIOJHATL paboTy mo noaHsaTuio rpysa. [Toka
3TO TOJBKO IPOMO3JKasi MOJeJb, HO MOMKHO HaleAThbCs, UTO
BCKOPe OHa CMOXKET OBITb IIOJIOXKEHHOH B OCHOBY HOBBHIX,
5KOHOMHYHBIX MalIMH, paboTaloUIUX Ha NPHHLHIE COKpa-
LIEHHS MOJHUMEPHOTO0 HCKYCCTBEHHOIO MYCKYJa.

Ycnexu opraHvyeckofi XUMUH B 00JacTH MOJHUMEpPOB
NpUBEAH K 0oOueMy KPyTOMY MOABEMY BCEro XHMHYECKOro
POU3BOACTBA. B ceMu/jeTke Ha pa3BUTHe XHMHYeCKOH Ipo-
MBILIJIEHHOCTH npenycMoTpeHo BbiAeauTbh 100—105 mumanu-
apaoB py6Jieif, npuyeM OKOJIO MOJIOBHHBI THX aCCHTHOBA-
HUW OyneT HanmpaBJeHO HA CTPOMTENLCTBO MPEANPHATHH INO
NPOU3BOICTBY NJ1ACTHUECKHX MAcC, HCKYCCTBEHHBIX H CHHTe-
THYECKHX BOJIOKOH, CHHTETHUECKOro Kayuyka ¥ ApPYTHX Ma-
TepHuaJsoB 1Js HapOXHOro HmOTpebseHHSs.



ATOMHAS DHEPTHUS

«MMenno motoMy, uro A 3Haio,
49TO MOXKeT JaTb MHpDY Hayka, f 6yny
NMPOROJKATh CBOHM YCHJHSI, YTOGH 3a-
CTaBUTL €€ CJYXKHTH CYaCTbIO JIOfei...»

Ppedepur XKoauo-Kropu.

OHel[ MepBOil NOJIOBHHHI HAUIEro CTOJeTHS

Obl1 O3HAMEHOBAH MCKIIOUUTEJNbHBIMH M10-

CTHXKEHUSIMH B 00J1aCTH SLePHOH (PH3UKH.

Bruiu He TOIBKO OTKPBLITHI OCHOBHBIE MPHH-

LIMNBl CTPOEHUSI aTOMAa M aTOMHOTO fpa, HO

¥ HafiJleHbl peaJ/ibHbBle NMYTH paculenJeHHs
aTOMHBIX siiep, NYyTH MOJYYEHHs] HOBOrO BHUAA SHEPrHUH —
aTOMHOUH 3HEpPTHH.

Hcropus HayuHBIX HCCIEIOBAHHUE, KOTOPhIE NPHBEH K
3TOMYy 3aMedaTeJbHOMY OTKDBITHIO, TOBODPHT HaM, 4YTO Be-
Juuaiiie yMbl MPOLJIOTO U HACTOSILIETO CTOJNETHS BJIOXKUIIHU
CBOH BKJajJ B COBpeMeHHbIE NpejcTaBieHuss 06 aroMe. He-
COMHEHHO, KpymHeHle#l BeXofl B 3THX HCCAENOBAHHSX SB-
aserca otkpbeithe [I. M. MeHneneeBHIM mepHoAHYecKOd CH-
CTeMbl 3JeMeHTOB. 3aKOH, OTKDBITHII MeHeneeBbIM, BHep-
Bble YKasblBaJ, 4TO HMEeTCs KaKasf-TO 3aKOHOMEPHOCTb B
CTPOEHHH aTOMOB, YTO BCe aTOMBI MOT'YT OBITb pa3MewL(eHbl
B BOCEMb TpyMIN, YTO yepe3 ONpeleJeHHbIH Mepuom XHUMH-
yecKue CBOHCTBA ATOMOB HAUWHAIOT MOBTOPSAThCS. ATOMEI
Kax/J0ro 3JeMeHTa MOJNYUUJIU CBOE MECTO, CBOI MOPSAAKOBBIH
HoMep B cucteMe MeHzneneeBa. OTKPBHITHIH 3aKOH [103BOJIUI
II. Y. MenneneeBy npenckasaTb paHee He H3BeCTHbIe 3Jie-
MEHTHl, NpeAyrafgath UX XHMHYeCKHe U (pU3udecKue CBOH-
crBa. HeckospKo JieT crycTst 9TH 37€MeHTH Obliy JeHCTBU-
TEJbHO OTKDBITH, M HX CBOHCTBA MOJHOCTHIO COBMAJH
¢ yka3aHHbIMH MenpeneeBbiM. OnHako eme GoJsbliee 3Ha-
yeHue NepPUOAHYECKOro 3aKOHA [Jis NMOHUMAaHMs NPHPOAHI
aTOMOB BCKPBLIOCH 3HAUUTENbLHO MO3[Hee.

B camoM KoHie mpouioro cTosneTHsi hpaHIUy3cKHi yue-
Hblit AHpu Dekkepesb OTKpbIBaeT HEBHAMMBIE JIYYH, HCIyC-
KaeMble ypaHoM. Cynpyru Mapu u Ilbep Kropu nocne po-
TMX M TPYAOEMKHX HCCIeJOBaHWil yPaHOBOH Py[bl OTKPHI-
BAalOT JABa HOBEIX BellleCTBA, HA3BAaHHBIX IOJOHHEM H pa-
JlHeM, KOTOphle o6jamanyu TeM K€ 3aMeuaTesJbHBIM CBOH-
CTBOM H3JyueHusi. Bemiecrsa, o6nanamouye 3THM CBOHCTBOM,
OpTM Ha3BaHE PafMOAKTHBHBIMH BelIeCTBAMH, @ CaMo $B-
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JIeHHe — MCIOYCKaHHe 3THX Jyuyell — [0Jyyu/J0 Ha3BaHue
pannoakTUBHOCTH. AHrauiickuii ¢usuk Pesepdopn uccie-
IyeT TMPUPOLY H3JyueHUH pamuss W oOHAPYy:KHBAeT 3apox-
lleHWe ONHOro 3JjieMeHTa (rejaust) B Hexpax Apyroro (pa-
nust). OKka3niBaercsi, OJHM 3JE€MEHTH MOTYT NpeBpalaThcs
B JpYyrHe 3JEMEHTHL.

B 1913 roany nmarckmuii yuenniit Hunbc Bop coszpmaer Mo-
JeJb CTPOEHHSI aTOMa, UCXOAs M3 BCEX HOBEHIIUX NaHHBIX
(U3UKH M OMUpasick HA IepUOAHuUecKyio cucreMy MeHpe-
aeeBa. [To npeiacrasnenusim Bopa, aTom COCTOUT M3 G1pa,
OKPY:KEHHOTro 06O0JI0OYKOl H3 3JIeKTPOHOB. KoJsiHuecTBo ajek-
TPOHOB B 3TOi 060JIOYUKE, B CTPOrOM COOTBETCTBHH C CHCTe-
Moit MeHneneeBa, MeHsieTCsl OT ONHOTO A0 BOCbMH, nocje
4ero mepuos 3aKOHUEH M HauWHaeT 3aNOJHATbCH CAeLyI0-
mas o6osouka saeKkTpoHoB. 'ox cnycTtsa yueHuk Pesepdop-
Ja aHrauyaHuH Mosenu u3MepsieT 3apsiibl aTOMHBIX SAED.
3apsa siipa OKas3hiBaeTCsl B TOYHOCTH PaBeH NMOPSIAKOBOMY
HOMepy 3JeMeHTa B MepHOAMYEcKo# cucreMe MeHneneesa.
B 1932 rony coserckue dusuku-reoperuku . 1. MBanenxo
u E. H. T'anon nokaswIBaoT, 4TO NOPSAAKOBLIK HOMep B Tal-
Jauile MeHneneeBa COOTBETCTBYET UMCJy HPOTOHOB B siApax
aTOMOB,

Mexpy TeM HacTymjieHHe Ha aToM mpojoJxaercs. Pe-
3epdopay nepBOMY yaaercsi HCKYCCTBEHHO DAcCILeNUTb s1p0
atoma. B 1934 rony ®penepuk JKoawo u HMpen Kiopu o1-
KPBIBAIOT MYTb HCKYCCTBEHHOTO MOJyYeHUs] PalHOaKTHBHBIX
3/1€eMEHTOB WJ/1H, BepHee, MOJyYeHUs] TaKoH pPAa3HOBHUAHOCTH
(u3otona) oGHIYHOrO 3JeMeHTa, KoTopas obsafaer CBOW-
CTBOM paauOaKTHBHOCTH. MIMu OblIM MOJyYeHH paxuoak-
TUBHBIH (ocop, pagHOAKTHBHBIH KPEeMHHUH W pagMOAKTHB-
HBIA a30T.

s nmpeBpalieHuss OfHUX 3JEMEHTOB B ApPYTHe, AJs NO-
JIy4eHHs PAAMOAKTHBHBEIX H30TONOB OKa3a/jucCh OYeHb yA006-
HBIMHM HeATpaJbHBle YacTHIBI aToMa — HeldTpoHH. [Ipu
6oMOapIHPOBKe AaTOMOB HeHTPOHAMH MNPOMCXOXUT 3axBaT
He#TPOHOB SIIPOM aToOMa H NMOJYy4YeHHe HOBOTO 3JI€MEHTA,
crosiiero B cucreMe MeHgeneeBa B cJjaefyloleil KiaeTke
rabnunel. MranesackoMy yueHoMy @Depmu mnpuumia wugest
06JyYUTh HEHTPOHAMHU CaMbIfl NMOCTEeJHHI aTOM B CHCTeMe—
ypaH. MccienoBanyie siBlIeHHH, NPOUCXOAAIIUX Npu o6Jyue-
HUY HEATPOHAMH aTOMOB ypaHa, HEMOCPeACTBEHHO MpPHBEJO
K OTKPBITHIO pacliajla aTOMOB ypaHa C BblJeJ€HHeM OrpoM-
HOro KOJIHYeCTBa aTOMHOfl SHepTrHHU.
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[Tonyuyenne u ucnosb3oBaHue aTOMHOH 3HEpruu SBJSeET-
¢ BeJHYAHIIMM JOCTHXKEHHEeM TeopeTHueckoll (pU3UKH
XX Beka. Coenunennsie LlltaTel AMepukHu, NpPOBOAS MOJIH-
THKY arpeccHBHOI'O HMTEpHAJH3Ma, HCIOJNb30BAIH MPEKIE
BCEro 3TO 3aMeyaresbHOe OTKDPBbITHe (DU3HKH AJS CO3AAHHA
aToMHoIi 6oM6bl. B 1945 rony mepBasi atoMHass GomGa Gkl-
na c6pomwena CIOA na MupHBIE sSnoHCcKuM ropom Xupo-
cuMy. Topoa Gein paspyuien u coxxeH. 100 Teicsu Hacese-
HUs Oblio youto u okoso 100 Thicsiy mopaKeHO JyueBOM
6ose3Hblo, OT KOTOpOH Hpaxe ceiiyac, 15 Jser cmycts, mpo-
JonKawT yMmupate Jiofau B XupocuMe. CoserTckuii Cows,
HeU3MEeHHO NpPOBOASIINHA MOJUTHKY MHPA, MCIOJb30BaJ OT-
KpBITHE AaTOMHOH SHEpPrud [Js1 CO3[]aHHsI NMepPBOH B MHpe
3JeKTpocTaHLuy, paboramouweii Ha 3Heprun aroma. CIUA
MNOCTPOHJIM BOEHHYIO MOABOJHYIO JIOAKY C aTOMHBIM JBHIa-
teneM. CCCP — aromHblii Jegokon «JIeHHH», MpoKJaabl-
BawoUuil B MOPAX ADKTHKH MyTH TOProBoMy (JoTy.

[Tepen yenoBeuecTBOM BCTaJj BONPOC: BOEHHOE HMJIH MHD-
HOe HCMOJb30BAHHE aTOMHOH 3HEPruy?

Couuanucruueckuit nareps Mupa Bo rsaBe ¢ COBeTCKUM
Col030M pelIuTesNbHO BHICTYNMAeT NMPOTHB BOEHHOTO HCIOJb-
30BaHHsl aTOMHOH 3HEPTHH, Kak ¥ BCeX APYTHX BHIOB OpY-
JKHSI MacCOBOTO YHHUTOXKEHHS.

Heycrannniit 6open 3a mup H. C. Xpymes Ha ['enepasns-
Hoit Accam6iiee Oprannsauun O6venuHenHelx Hamwuii ¢ omn-
npeneneHHod SICHOCTbIO MOKa3aJ, K Kakoi karacTpode Mo-
JKeT NPUBECTH MHpP pa3BsI3biBaHHe HOBOH BOMHBI C HCIOJbL-
30BaHMEM SIJeDPHOI'0 OPYXKHS, U INPHU3Ban HAapOAbl BCEro
MHpa NPUHSTH MJaH BCeoOIIero ¥ KOHTPOJHPYEMOTO paso-
pyxenusi. KpynHnefiline yyeHple BCeX CTpPaH BBICTYNAIOT
NIPOTHB BOEHHOTO UCIOJIb30BAHHUSI aTOMHOH 3HEPruH, 3a MoJ-
HOe MpeKpalleHWe WCIBITAHUH SAEePHOr0 OpPYKHA, 3a HC-
M0Jib30BaHHe aTOMHOH 3HEepPruu TOJBKO B MHPHBIX LEJAX.

MupHoe HcrmoJb30BaHHe aTOMHOH 3HEPrHH OTKPHIBAeT
Heo603pHUMble MEPCNeKTHBbl  MOBHILEHHST 61arocoCTOSIHUA
Jiofell. ATOMHasi 3HepPTHsi, HCIIOIb30BaHHAsL [/ MOCTPOHKH
3JIeKTPOCTAHLHA M TEMJIOBHIX YCTAHOBOK, MOXKeT 3HauH-
TEJbHO YCHJHTh SHEPreTHYEeCKOe X0351UCTBO CTPaHbl, ocobeH-
HO B palioHax, yJaJeHHBIX OT APYrHMX HCTOYHHKOB SHEDPTHH.
[Tpu moMouiy aTOMHOH 3HEPTHH MOXKHO IOJNy4aTh HCKYC-
CTBeHHEIe DaJMOAKTHBHBIE 3JEMEHTHhl, KOTOpble MOXHO Hc-
MOJIb30BaTh AJIS1 M3y4eHHS MHOTHX HPHUPOJHBIX I[POLECCOB.
PanroakTuBHBIE H30TONMBI C yCHEXOM NMPHUMEHAIOTCA B MeMi-
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lMHe AJS PaclO3HABAHUsI WU JeueHHs psaaa 3aboJeBaHuH,
OHH HCIOJNB3YIOTCS B CENbCKOM XO3SIHCTBE, I'lie ¢ MX MOMO-
MIbI0 MOKHO OBICTPO M TOUHO ONpPENeNsiTh CKOPOCTh MOCTYII-
JieHHs1 yAOOGpeHUi B pacTeHHe, HalTH HaWJyullde MeTOIHI
BHeCeHHUsl ynoOpeHHil B MOYBY B JaHHBIX reorpaduueckux H
KJIUMAaTHYECKHX YCJOBUSAX. PafuoaKTUBHEIE M30TOMHl MO3BO-
JISIIOT CJIe[UTh 338 XOAOM peakuMi, HAYUIMX B AOMEHHOH me-
4H, ¥ TOMOTaloT MeTa/ylypry HaiTH HauJydllide METOAbI
NJ1aBKH; B XMMHUYECKUX MPOU3BOACTBAX MO3BOJSIIOT CJAENUTH
3a CKODOCTSIMH IMpeBpalleHHii BellecTB M YCTaHABJHBAThb
ONTHMAaJbHble pexKUMbl paGoTHL

AToMHast 3Heprusi naer B Hallle PacHOpsiKeHHe HOBHIE
UCTOYHHKH H3ayueHHH. PanuoakTHBHBIe H3JydeHHS] B CBOIO
ouepenb o6safal0T MHOTMMH 3aMedaTesNbHBIMH CBOHCTBaMH,
NO3BOJIIIOUIUMHE y¥Ke celfiyac HMIHPOKO HCMOJb30BaTh HX Ha
6saro Hapoja. DTH H3JyYEHUs HCIOJNB3YIOTCH Js JieueHUs
MHOTHX 3a6osieBaHuil. PaquoakTUBHEIE H3/yUeHHs] GOJbIIONH
NPOHHLIAEMOCTH HCIOJB3YIOTCS /51 HCCNeJOBAHUS KauecTBa
MeTaJlIMueCKUX OTJHBOK, TIOMOTrasi BOBPeMsi OTKDPHITh BHY-
TpeHHHe JedeKThl. DTH H3Jy4eHHs] HCIOJNB3YIOTCH U B Teo-
JIOTHUECKOH pasBeake /s OGHapy:KeHHS 3ajexell moJes-
HBIX HCKONaeMbIX. B cesbCcKOM XO3SIHCTBE OHUM NMPHUMEHSIOTCH
[JIsl MOJIy4eHUsT HOBBIX COPTOB CEJbCKOXO3SIHCTBEHHBIX pac-
TeHH#, 6oJiee yCTOHUHBHIX K 3a6GosieBaHUAM, Gojlee LEHHBIX
[0 KayecTBY NPOAYKUHH. DTO TOJbKO HEMHOTHE NPHMEpPI
BO3MOXKHOTO MHPHOTO HCHOJNBb30BAaHHS AaTOMHOH 3HEpPTUH.
Ho yxe u3 ckasaHHOTo sICHO, KaK MHOTO [aJH TeOpeTHyec-
KHe HCCJelOBaHUs B 06JacTH siAepHOH (hU3UKHU COBpPeMEH-
HOH TeXHHKe, MeAHIHHe H CeJbCKOMY XO3SUCTBY.




NPOPbLIB B KOCMOC

«Tenepp  peasbHO TNPUGIH3HIOCH
K HaM OCYIIeCTBJEHHE [epP3HOBEHHOM
MeuTHl YeJOBeKa — IOJNYYHTb IOAPOG-
Hble AaHHble 0 Jlyne, Mapce, Benepe n
APYrux TNJaHeTax CONHEYHOH CHCTEMBI».

H. C. Xpywes.

KaxK/bli MCTODUYECKHH MOMEHT KHM3HH ue-
JIoBeyecKoro ob6uiecTBa Ta WJAH HHasg 06-
JlacTb 3HAHHUSI pa3BHUBaercsl HauGosiee CTpe-
MHUTEJIBHO, CO3JaBas Kak Obl MPOPHIB B HO-
BOe, 3HaMeHysl COGOH NAHHYIO CTPaHHIY
HUCTOPUH.

B 40-x rogax Hallero CTOJETHS TAKUM OTPOMHBIM HOCTH-
’)KeHHeM, HeCOMHEHHO, SIBUJIOCh OBJIaJIeHHE aTOMHOH 3Hep-
ruefi. OnHako ceituac, B 60-e rombl, COBeTCKas Hayka cmpa-
BeAJIHBO TOPAMUTCSI HOBHIM KOJIOCCAJbHLIM YCIIEXOM — HC-
caeloOBAHHEM KOCMOcCa.

Co3naHue HCKYCCTBEHHBIX CINYTHHKOB 3eMJIH, MOCHIIKA
pakeTel Ha MOBEPXHOCThb JIyHBI, 06ser JIyHH MexXmJjaHer-
HOH CTaHIHel, oJeT B KOCMOC XXUBOTHBIX € GJ1ar0NOyYHEIM
BO3BpallleHHeM H, HAKOHEIl, MOJIeT uesJoBeKa B KOCMOC 3Ha-
MEHYIOT HayaJjo HOBO# 3pbl — KOCMHUECKOH 3pbl CYyIECTBO-
BaHHS HAayKH UM UeJOBeYecKoro oGIIecTBa.

[Ipo6ieMa KocMHUYECKHX TOJIETOB 3TO 3ajauya HayKH, TeX-
HHKH: CO3[laHHe MaTepHaJioB KocMHueckoro Kopabuss, nof-
Gop roproouero AJs KOCMHYECKOH pakeThl, ympaBjeHHe IO-
JIETOM TIPH TOMOLIH COBPEMEHHBIX 3JIEKTPOHHO-CUETHBIX Ma-
wuH, 6e3ynpeyHas pa6oTa cjoxHellnefi anmapartypel, o6e-
CreyuBalOUed ynpaBjeHHe KOCMHYeCKHM KopabsaeM C
3eMJiH.

PeanbHass mpakTHKa KOCMHYECKHX MOJIETOB BBIABUraer
nepej ecTecCTBO3HAHMEM HOBHIE HHTepecHeHIIHe NpobJeMBbl.

OnHa u3 takunx npo6sieM — npobieMa NJIHTENBHOTO CY-
IIleCTBOBAHUS yeJi0BeKa B 3AMKHYTOM IIPOCTPAHCTBE PaKeThl.
B 3Tux ycioBusX KOMKHBI GBITH OOecreueHbl OCHOBATEJb-
Hble 3allachl KHCJIOPOJAa, BOAL! LJis NHUThS, IPOAYKTOB MHUTA-
HHUSL.

B 3aMKHYTOM mnpoCTpaHCTBE KOCMHYECKOH  PaKeThl
HNOJXKHEl OBITH MOFJIOTHTENH, yOHpaIOIHe YIJeKHCJAOTY BHI-
OpIXaeMoro BO3JyXa W BhlleJeHHs opranusma. Pacuersl mo-
Ka3bIBAIOT, UTO MPH NJUTENBbHOM TIOJIeTe BeC W 06beM 3ama-
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COB IiditHd, BOAb M KHCJAOPOAd OKa3bIBAIUTCH CTOUb 60Jb-
IHMH, YTO 3TO CTAHOBHTCS CYIIECTBEHHBIM NPEMsITCTBHEM B
KOHCTPYHPOBaHHH KOCMHYECKOT0 KOpabJs.

Buosorust npeasaraer pemuTs 3ajnayy uHave. Bmecro
KHCJIOpOJa, BOALl U NMOTJIOTHTEJEH MOMECTHTh B PaKeTy HH-
TEHCHBHO pacTylde 3ejeHble pacreHus. Ouu OyayT morJo-
L[aTh YIVIEKHCIOTY, BHIIEJSIEMYIO UYEJIOBEKOM B IMpoliecce
ABIXAHHUS, W, UCHOJB3Ysl SHEPTHIO BUAUMOro cBera (a ero BO
BpeMsi KOCMHUYeCKOTO moJietTa Gyner CKOJbKO YTrOAHO), BBHI-
HensiTb KUCAOPOA, KOTOPHIM U OyHeT AwlIaTh yejoBek. Pac-
TeHust 6YAyT pacTH, T. €. YBEJHUHBATHCS B Bece, H JOCTaB-
JATb CBEXKYI0 W THTATEJBHYIO MTHINY, KOTOPOU KOCMOHAaBT
cMozKeT nurtaTbes. TakuM o6pasoM, B pakeTe MpeAnoJsa-
raercsi CoO34aTh TOT KPYrOoBOPOT BEHIECTB, KOTOPBIH moO-
CTOSIHHO uJeT Ha 3eMJe M 3a cueT KOTOPOTO MOAnep-
JKUBaeTCsl KH3Hb HA Hallel mjaHeTe. DTO, Kasaaoch OHI,
IIPOCTOE pelleHHe BHIABUTaeT LeJblii Pl KOHKPEeTHHIX 3a-
[au, Hag KOTOPBIMH pabGoTamT yuyeHble.

Her HuKakoro comHeHHs, 4YTO €CTECTBEHHble HAYKH C
4eCTblO paspelllaT 3af4ayy, BEIABUTaeMble IPAKTHKOH KOCMHU-
YeCKHX IOJIETOB.



ECTECTBO3HAHUME W TEXHUKA

«.JIng ycnexa HayuHoro (puHTa

B LEJOM CJefyeT Ipexie BCEero s0

Bechb POCT MOAHSTH Hayky o npu6opo-
CTPOEHHH..,»

A. H. Hecmesnos.

yTH B3aUMOJEHACTBHSl €CTECTBO3HAHUS H

yesoBeueckol mpakTHKH B XX BeKe BecbMa

yCJIOXKHUANCh. Kaxaoe KpymHOe AOCTHKE-

HHe B O0JacTH €CTeCTBEHHBIX HAayK HaeT

HOBBIfi TONYOK K PA3BHTHIO NMPOMBIIIIEHHO-

CTH, ME[ULHHBI, CEJIbCKOTO X035iCTBa, U B
TO YKe BPeMsl pa3BUTHe eCTECTBO3HAHHs 3aBHUCHT, H MHOTAA
CYLIECTBEHHO, OT HOBEHIIMX NOCTHIKEHHH TeXuuku. Bpr He-
KOTODble IPHUMEpHI.

OtkpriTie JleBeHrykom wMmukpockorna B XVII croneruu
Clesali0 BUIMUMEBEIM Llesbli MHpP paHee HEBHAUMBIX KHBBIX
opranusmoB. Ho Tonbko B 30-x rogax mpouwioro Beka MHK-
pockon no3sosua Hlnefineny u IllBany ycTaHOBUTbL KJeTOd-
HOe cTpoeHHe TKaHefi opraHuaMoB. CoBepIlIEHCTBOBaHIe
ONTHKH MHKPOCKOINA MO3BOJM/IO BCKOPe Pa3/HUHUTL U H3Y-
YUTb ABA KOMIIOIIEHTA KJIETKH — s1Apo M uuromnasmy. Hdoa-
roe BpeMsi BCe BHMMaHHe HcciaefioBaTesefi OblJIO MOTJOLLe-
HO MHKDOCKONMYECKMM H3yueHHeM siJApa. B KJIeTOUHBIX
spax OBLTM OTKPBITH 3aKOHOMEPHO BO3HHKAIOIINe B HHX
¢Gurypsl, oTpaxaloliie CJIOXKHble NpeBpalleHHsi BeLIecTBA
BO BpeMsi JeJIeHHsl KJETKH.

[Tonamo6uics HOBBIYI CKAYOK B PA3BHTHH TEXHHKH, 4TO-
6pl HeneHde sApa NMPeACTasO TIepel HCCJAeAOoBaTeNsIMU B
cBOeM MCTHHHOM AuHaMuueckoMm Buie. B 40-x romax mamero
CTOJIETUS] MOJIbCKHE yueHble CMOTJIH 34CHATb MepPBBIH KHHO-
GUABM O XKH3HH KHBBIX KJETOK. DTH MHKPOKHHOCBHEMKH
CTaji BO3MOXKHBI TOJBKO 6/1arogapsi HOBBIM YCOBepIIeH-
CTBOBAHUSM MHKPOCKONA M BBEJEHHI0O HOBOTO METOAA HC-
cJaefnoBaHus, nospoJsiouero HabaonaTe He MepTBHIE, MPO-
Kpau(eHHple TpernapaTel, a XKHBYIO IPO3PauHyl0 KJIeTKy B
npoliecce ee KH3HH, pPa3BUTHS, pocTa U AeleHHd. JocTuxe-
HHSI MHUKPOKMHOCHEMKH IO3BOJIAIOT BUAETh He TOJNBKO JAeje-
HHe HOPMAaJbHON KJeTKH, HO M H3ydyaTb HApyILIEHHd 3TOro
JeJieHds TOJ BJHSIHHEM pAas3JUyHBIX XHMHUYECKHX W (usu-
qecKHxX (haKkTOPOB.
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Ho BoTr BBeseHo B OUG/IOTHIO HOBOe JAOCTHXKEHHE Tex-
HHKH — COBPEMeHHble CKOPOCTHBle LEHTPH(yru. dra Tex-
HUKAa M03BOJIHIA GoJiee Tyy0OKO U KOJTHUYECTBEHHO HCCJeNn-
BaTb XMMHUECKH} COCTAB KJETOUHHIX siIep, H3YYHTh GHOXH-
MHUYECKHe IIPOIeCCHl, HAYLIHe B H30JHPOBAHHLIX fApPaX.
[ToBhIlIasi CKOPOCTh BpallleHUs HEHTPHGYTH, yAaJ0Ch TaKKe
H30JIMPOBAaTh M ropasio 6ojiee MeJKHe BKJIIOYEHHS — MHTO-
XOHADHM M, HAKOHeIl, caMble MaJble, yXkKe MNOYTH He pas-
JUYMMBble [OA MHKDPOCKOIIOM — MHKpPOCOMHL. Broxumuuec-
Koe HCcleloBaHHe MHUTOXOHJAPUH [OKa3ano, 4YTO B HHX
COCPEOTOYEHH AbIXaTeJbHble (PePMEeHThl KJIETKH, U NPHBEI9
K MpeICTaBJEHUSIM, UYTO MHUTOXOHAPHUH SIBJSIIOTCS CllelHalu-
3UPOBAHHBIMH 06PA30BaHUSAMH KJETKH, B KOTOPBIX OCYLIECT-
BJISIETCS bIXaHHE.

Texnuka uccnenoBanus Bce coBeplueHcTByercs. Ha oc-
HOBe 3aMedaTeJbHBIX [OCTHXKEHHI 3JIeKTPOHHKH CO31aH
3JIGKTPOHHBIH MUKpOCcKoIl. [IpuMeHeHHe 3JIeKTPOHHOTO MHK-
pocKomna B KOpHe M3MEHHUJIO HALUH OCHOBHBLIE MPEeJCTaBJEHUS
0 cTpyKType xuBoro. [lepen rnaszamu ucciaenoBaresei oT-
KPBIIOCh YAMBUTENbHOE CTPOeHHe MeJbyaillinx o6pasoBa-
HUH KJIeTKH. DJeKTPOHHO-MUKPOCKOIIHYECKHEe HCCJEeI0BaHHUS
NO3BOJIMJIH BBISIBUTH B3aUMHYIO CBSI3b MeXJ1y 060J0YKOH,
LUTOMJIA3MOH U AAPOM KJETKH.

Ho u anekTpoHHass MUKpOCKOMUS — 3TO ellle He MOCJER-
Hee CJIOBO MO MYTH HCCJIEN0BAHHUST TAHH KHU3HU.

MHorye BeKa XUMHKaAM GblJIM H3BECTHHI TAKHe 3JE€MEHTHI,
Kak docdop, yraepon, Hatpuii u ap. Tenepb okasanoch Bo3-
MOXHBIM HCKYCCTBEHHBIM NyTEM MNOJYYHTh T€ Ke 3JeMeH-
Thl, HO oOJiajaiouiHe PaAHOAKTUBHBIMH CBOHCTBAMH, T. e.
CBOHCTBAMH MCNMYyCKaThb HEBHIAHMMBIE Jy4H, JIeTKO OGHapy-
JKMBaeMble cHenHanbHbiM npu6opoM. OKasasnoch BO3MOK-
HBIM IIPHTOTOBHUTL PAAMOAKTHBHLIN ocdop, paiuOaKTHBHEIN
yrjiepol, pafiuOaKTHBHBIH HATPUil ¥ MHOTHe ApPYTHe 3Jie-
MeHTBI. JI/11 MX MOJYYeHHs] HYKHBHI OYEHb MOILHBIE MOTOKH
HefitponoB. Ho korga coBpeMeHHasi TexHHKa MOCTPOHJA
aTOMHBIe PEaKTOPhl, TO MOJNYYeHHe B HUX ITHX «MEUEHHBIX»
PaTHOAaKTHBHOCTEIO AaTOMOB 0Ka3aJochb yiKe HTOCTOSIHHEM
NPOMBIIIJIEHHOCTH, U B HACTOslLlee BpPEeMS MEUEHBLIE aTOMbl
IIHPOKO HCMOJIb3YIOTCS He TOMbKO B HAYYHBIX HCCJAENOBaHH-
sIX, HO ¥ B TIPOM3BOJCTBE.

UTo Xe naj MeToN MeueHLIX aTOMOB B HCCJeAOBaHHHU
XKH3HEeHHBIX nporeccoB? Ilpexne Bcero cienyer OTMeTHTb,
4TO, MMesl B CBOEM DAacCNOPSKEHHH PaJHOAKTHBHBLIH yrie-
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POA, CTAJ0 BO3MOKHBIM 110J1y4UTb J11060€ C/A02KHOEe OpraHH-
yecKoe BellecTBO, COJepiKalllee 3TOT PaJHOaKTUBHBHIA yriie-
pon. IlosiBmiHCL «MeueHHBIE» pPAgHOAKTHBHOCTbIO Takue
BellecTBa, KaK IVIIOKO3a, aMHUHOKHCJOTH, GelKH H MHOTHE
Apyrue. YueHble NMOJNYYUIH BO3MOXKHOCTH CJIEIHTh 3a Cylb-
6oli BBeEHHOro B OPTaHU3M WJHM KJETKy BellecTBa, ec/H
OHO ObLIO NMOMeYeHO PaaHO0aKTHBHOCTHIO.

PaccMOTpUM TOJIBKO OAMH TNpHUMep MOXOGHBIX HCCJENO-
BaHui. M3BecTHO, uTOo GenKu MOCTPOGHH H3 AMHHOKHCJOT.
Ecnu B3siTh «MeueHyI0» aMHHOKHCJIOTY M CKOPMHUThL ee KH-
BOTHOMY, a 3aTeM u4epe3 HEKOTOPOEe BpPeMs BBIJEIUTb OesKH
H3 KDOBH, MBIIIN, MO3ra, meyeHH M APYTUX OPTaHoOB, TO,
HCCJeqyss PafdMOaKTHBHOCTBL 3THX O€JIKOB, MOXHO Mpocie-
OUTb, Kyla MoOlLIa BBeJeHHAasi ¢ MHUIIeH aMWHOKHCJOTA, B
KaKUX TKaHSIX MJeT SHEPTHYHBIH CHHTe3 OesJKOB (OHH OKa-
KyTcst 6osee PafHOAKTHBHBIMH, TaK Kak MOIJIOTHIH 6OJb-
e BBeJEHHOH PaJHOAKTHBHOI AMHHOKHCJOTBHI) M B KaKHX
OH HIET C MaJoffi CKOPOCTbIO. ITH OMNBITH [OKAa3aJH, UuTo
yX&Ke yepe3 HeCKOJbKO uacoB GenKH Bcex TKaHeH OKasbl-
BalOTCA B TOH MJM WHOH CTENMEHH «MEUeHBIMH», T. €. B
npoiuecce KHU3HKW GeNKM HAUIMX TKAaHeH MOCTOSHHO CTPOSIT-
¢l M3 aMHHOKHCJOT, NMOCTYMaoIUX ¢ OenKaMu MHIIH.

OTUM MeTOJIOM yaasoch INPOCHeIUTh CHHTe3 GesnKa H B
OTAEJBbHBIX KJeTKax. Ecin BBIAENIUTb TKaHb, NMOTJOTHBIIYIO
pPanvoakTHBHYIO AMHHOKHCJOTY, Pa3pyuUHTh ee KJeTKH, a
IOTOM MNPH NOMOIIM UEHTPHDYrH OTAeNUTb snpa, MHUTO-
XOHADHH M MHKDOCOMBI, TO, ONpenensis PagHOaKTHBHOCTb
3THX YacTell KJeTKH, MOXKHO y3HaTh, Tlle XKe HAeT OCHOBHOH
CHHTe3 GeJiIKa. DTH ONBLITHl BHISCHHIH, YTO B OCHOBHOM CHH-
Te3 Genka WAeT B MejbuyaflIMX 0Gpa3oBaHHAX KJIETKH —
B MHUKDOCOMaX.

Tak, coenuHsiss gaHHble 3JIEKTPOHHOH MHKDPOCKONHH C
pe3ysnbTaTaMu HCCIeOBAHMH, MOJIyueHHBIX METOHAOM Me-
UeHBIX AaTOMOB, MBI BCe Iy0xKe NPOHMKaeM B caMble CO-
KPOBEeHHble TalHEl XKHUBOTO, HAM [€Jal0TCs MOHSTHBIMH CBSI-
3, CYLIECTBYIOLIHEe MeKAy TOHKOil OpraHusanuel KJeTKH
U mpoueccaMu o6GMeHa Bell[eCTB, Mbl HAauWHAaeM MOHHMATb
(DU3NKO-XMMHYECKYIO CYUIHOCTb TaKUX TNPOSIBJEHHUH MKHU3HH,
KaK pocT, pa3BHTHe, I bIXaHUE, Pa3gpPaxKUMOCTb U Ip.

Kaxgoe HOBOe c/I0OBO B 3TOM HM3y4eHHU IO3BOJISIET JY4-
e TMOHSITb W NPUYHUHBEI OTKJOHEHHH OT HOPM, Jiexallue B
OCHOBe pa3jiuuHblx 3a6o/ieBAHHH OpraHuW3Ma, TaKHX, Kak
IMOKAYeCTROHHBIH POCT, TOPOKW PazBUTHS W 1p. VCexwu
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MeAMLHEb — 9TOH Bauelwed 004aciy  dedoBedecKul
NPaKTHKM — BCELe0 ONpefessioTcs yCneXxaMH B NMO3HAHHH
IPHPOAL! KM3HH, a NOC/AeIHHE, KaK Mbl BHIENH, BCEIENO
3aBHCAT OT NMPHUMEHEHHSI BCe HOBBIX M HOBBIX MeTOJLOB HC-
CJefloBaHMs, KOTOPHIE Aaer HaM OypHO pasBHBalomiasicsd
COBeTCKas TexXHHWKa HalIUX [HeH.

XXI cpesn KIICC ykasan, yto pemlalouidM YCJIOBHEM
YCNELIHOTO BBLIMOJHEHHS CEMHJIETHEro MNJaHa W CO3[aHHs
MaTepUasbHO-TeXHHUECKOH  6a3pl KOMMYHH3Ma SIBJSI€TCH
LIMPOKOe BHeIpeHHe HOBOH TEXHHKH BO BCe 06J1aCTH HapOX-
HOTO XO35ICTBA, B TOM YHCJe U HAYYHO-HCCJIeJ0BaTeNbCKHe
Jna6oparopuy. HayuHoe Boopy:KeHHe apMHUH COBETCKHX HC-
cieJloBaTeNieil HeMpeprIBHO coBeplleHcTByeTcs. [Ipu6opo-
CTPOEHHe CTAHOBUTCSI CAMOCTOSITEJBHOH, GBICTPO HAyIIeH
BIepe[ BeTBblO Halled HHaycTpud. Co34al0TCs COBpPEMeEH-
Hble TOYHble MPHUOOPEH], YJIYYLIAIOTCH TeNeCKONb M MHKPO-
CKOIBI, CTPOSATCS HOBble GBICTPOLEHCTBYIOIIHe 3JEKTPOHHO-
CYeTHbIE MALUHHBLI, YCTAHOBKH [JISI H3yueHHS aTOMHOro sapa
(cuHxpoda3oTpoHE!) u T. A. Besl 3Ta TeXHHKA HCMOJb3YeTCst
B 6opbn6e COBETCKOTO YesJioBeKa C CHJIAMH NPHPOLHI 3a I0j1-
YHHEHHe HUX YeJIOBEKY.

®

B 3Toit Gpomope Mbl NMpHUBEJIH TOJBKO OTAEJbHbLIE MPH-
MepBl, TOKa3bIBaIOIIHEe TECHYIO CBSI3b HEKOTOPHIX €CTeCTBeH-
HBIX HAayK C NPAKTHUECKOH JeATeJbHOCTHIO YeJOBEYeCKOro
obuiectBa. KosnuecTBo TaKHX NMPUMEPOB MOXKET GBITh yM-
Hoxeno. Ha xaxknom stame pasBuTHsl eCTECTBO3HAHHUS Ha-
XOMMUT Har/siiHOe NOATBepKAeHHe MapKCHCTCKO-JeHHHCKHH
TPUHIHUI e[AHHCTBA TEOPHH M IPAaKTHKH.



HHLpOCHD,

CTO HAVYK

L‘lenolaex, JepeBbs,, peKHM H CHHeloOlllHe BAAJH TOpH,, BO3AYX,
KOTODHIH Hac OKpyXKaer, 3eMJisl, 10 KOTOPOH MBI XOIHMM, COJIHIE H Mope,
3BEpH H NTHUL — BECh JKHBOH M HEXKHUBOH MHp BCeJEeHHOH HasbiBaeTcs
ONHUM CJOBOM — «mpupona», I'pynna Hayk, M3ydaloIUIMX MNPHPOALY, CO-
CTaBJsieT ecTeCcTBO3HaHHWe. DTHX HayK oueHb Muoro. Jlaxke npuOaH3H-
TeJIbHBIH TofcyeT gaeT uudpoy, Gauskue K cotHe. Kaxnas W3 HUX M3Y-
yaeT NpeaMeT WJH sIBJeHHe NPUPOAH M YKa3biBaeT Ha BO3MOKHOCTb
HCHOJIb30BaTh Ha NMPaKTHKE OTKPHIThle 3aKOHBI MPHPOMBL

MaremaTuyeckie HAYKH H3y4aloT KOJIHYECTBEHHYIO CTOPOHY BCAKOTO JABH-
JKEHMs] H SIBJIeHHs1 B IpUpoOXe.
Anzebpa usyuaer o6liHe CBOHCTBA YHCJOBBIX CHCTeM M oblLiMe pelle-
HHSl 3ajay NpH MOMOIUH ypaBHeHHH.
Apugpmeruxa — uncia M nefiCTBHS Hal HHMH.
TeomeTpuss — TPOCTPAHCTBEHHbIE OTHOLIGHHS U (GOPMB  Teu
" Opyeue.

®u3nueckne HayKu H3yyaloT OGLIHE CBOHCTPA H 33aKOHH JABHIKEHHS Tl
AKycTuka W3ydaeT NPOLECCH BO3HHKHOBEHHSI H paclpoCTpaHeHAst
3BYyKa.
AcTpoHomus — cTpoenie M pa3BHTHe HeGECHEIX TeJ H BCEJEHHOH.
Tudpasauka — yc/OBHS H 33KOHBI DaBHOBECHS] H JBHXKEHHS KHI-
KocTed.
Keantosas mexaHuka — HABHIKEHHS 4YacTHIl MaJbIX  pasMepoB
(3/1eKTPOEH H 1p.).
Mexanuka — [BUXKEHUSI MaTepHANbHBIX TeJ.

OnTuka — 3aKOHOMEDHOCTH CBETOBHIX SIBJEHHH, NMPHPOAY cBeta,
Tepmodunamuka — 3AKOHOMEDHOCTH TEIUIOBOTO HBUXKEHHS, (H3H-
YeCKHX Tell

u Opyeue.

XMMH‘IBCKHC HayYKH H3Yy4aloT BeUieCTBa H HX IpPEeBpallleHHs.
AHa/luTlt‘teCfCaﬂ Xumus Hzyuaet XHUMHUYECKHI cocTaB BellleCTBa.
Konﬂouaﬂaﬂ Xumusa — pacTtBopbl H CME€CH PAa3JIMYHBIX BELIecCTB.
HeOpZaHu‘teC’Ca}l XUMUA — BCE XHMHYeCKHe 3JIeMeHTHI, KpoMe yrJe-
pona.

Opaamu{ecxaﬂ Xusmugd — COeJHHEeHHd yrnepo,aa C NPYTrHMH 3JCMEeH-
TAMH
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Paduayuonnas  xumus — cBOHCTBA  DaAMOAKTHBHBIX  BellecTs
Hu Opyaue.

Feosoruyeckne HaykKu H3yyaloT COCTaB, CTpPOEHHE H HCTOPHIO 3eman.

Teoepagpus wayyaeT NpHpPOAHBIE YCNOBHS M pasMellleHHe NPOH3BOA-
CTBa B pasJIHYHBIX CTPaHax.

Teoaoeus — cocTaB, CTPOEHHE M HCTOPHIO 3eMJIH.

T'udpoaoeus — BoOAbl HAa NMOBEPXHOCTH CYLIH,

Kaproepagusa cozgaer u nsyuaer reorpapuuecKue KapThl.
Mereoposoeusn usyuaer 3eMHyl0o aTMmoctepy, ee CTPOEHHE H MPOHC-
XoJsllive B Heil IPOLECCH.

Munepanoeus — npHpOJHBIE XHMHUECKHe COeJMHeHHs (MHHepaJbl).
[Tanreoepagpus — o06cTaHOBKY, CYIIECTBOBABIUYIO Ha MOBEPXHOCTH
3eMaH B JpeBHHe TreoJIOTHYECKHe 3MOXH.

[lerpoepagus — ropHble NMOPOABI, HX COCTaB H CTPYKTYpY.
ITousosederue — TpoOHCXOXKJeHHe H pa3BHTHe MOYB,

Ceticmonoeus — 3eMJeTpsiCeHHS

u Opyeue.

Buosornueckue Hayku H3yyaloT XHBYIO NPUPOLY.

Aepobuosoeus usyyaer GHOJIOTHYECKHe 3aKOHOMEPHOCTH B 3eMJe-
JeNIHH U B JKHBOTHOBOJCTBE.

Anaromus — BHeIWHIOKL (OPMY M BHYTPEHHee CTPOEHHe OPraHH3Ma.
buoaoeus — 3aKOHOMEDHOCTH KH3HH M Pa3BHTHS JKHMBHIX Tell.
boranuka — pactenus.

Teneruka — pa3BHTHE OPraHH3MOB, HACAEICTBEHHOCTD.
T'uctos02us — TKaHM MHOTOKJETOYHBIX JKHBOTHBIX H YeJOBeKa.
/KusornosodcTe0 — pasBenenye CeNTbCKOXO3SHCTBEHHBIX XKHBOTHBIX.
Mukpobuosozus — MHKpoOpraHusMbl (GaKTepuH, JyyucThle rpuG-
KH, IPOXKH H Jp.).

Mopgonozus — 3aKOHOMEDHOCTH CTPOEHHS OPraHH3MOB
lanreonTonr02uss — BHIMepLIHE OPraHH3MBL

ITeduarpus — nerckue 6oJie3HH.

Pacrenuesodcreo — KyJbTypHble pacTeHHS H MX BHIpallluBalue.
Cuctematuka — pOLCTBEHHble CBA3H MeXAy TPYNNaMH YKHBOTHBIX
M pacTeHHH, NaeT ONHCaHHe OTIENbHBIX TPYIM,

Tepanus — G6oJiesHH BHYTDEHHHX OPTaHOB YeJIOBEKa.
Papmakosozus — fefiCTBHE JEKapCTBEHHbIX BELIECTB HA OPraHH3M.
Pusuosoeun — GYHKUHH H NPOLECCH], NPOTEKalollHe B OpraHH3Me.
Lluronoeuss — cTpoeHHe W KH3HENESITENbHOCH KJETOK JXKHBOTHBIX H
pacTeHHil.

IKoa02UA — B3aHMOOTHOLIEHHs KHMBOTHEIX H pAacTeHHH ¢ OKpy-
}Kawue cpenofl.

Imbpuosoeus — 3apojbllieBoe Pa3BHTHE OPraHH3Ma

u dpyeue.

Hayku, Bo3HHKmIMe Ha Gase HECKOJbKMX Hayk.

Aepoxumus wsyuaer NHTaHMEe PACTEHHH, NPHMeHeHHe YLOOpeHHit W
XHMHUYECKHe CBOMCTBAa 3alHTHl PaCTEHHH.

Actpogusuka — ¢usnuecKoe COCTOSIHHE H XHMHUYECKMil COCTaB He-
GecHBIX TeJ1 H MeX3Be3JHO MarepHu.

buoaoeuueckan xumus — XHMHUeCKMe TNPOLECCH B OPraHH3Max.
Buogusuka — ¢usnueckue npoueccel B OpPraHH3Max.
leoboranuka — cBoiicTBa M paclipefiefeHHe PacTeHHil B 3aBHCH-
MOCTH OT reorpadnieckux (aKTOPOR

w Opyaue.



COBETYEM IPOYHUTATDH

DPpudpux IHeeavc. [Huarekruka npupodel. I'ocnosHTH3AAT.
1955.

Ha nporsixkernu Bcell cBoell XH3HM Mapkc n DHresbC BHHMAaTeNb-
HO CJIe[HJIM 33 Pa3BHUTHEM ecTecTBO3HaHHA, Qumocodcku obobwas ero
AOCTHKEHHsT ¥ OCBeIas HX C TOYKHM 3DEHHs TEODHH AHAJEKTHYECKOro
maTtepuanusma, HauGosee pasBepHyTOe H3JIOXKEHHe BONPOCOB €CTECTBO-
3HaHMA JaHO B 3aMeyaTeNlbHOM M0 GOraTcTBY MblC/IeH NPOH3BeNeHHH
Duresnbca «[InanektTHka TNPHPOABI», Hal KOTOPhIM JHresbc paboran B
TECHOM KOHTakTe ¢ Mapkcom.

. J enun. Marepuasusn u amnupuoxpuruyusm. Cou., 1. 14.
Cocnonurnanar, 1947.

Bnagumup Wabuy JleHHH NpH3BIBaJ pa3BHBAaTbh MaTEpHATHCTHYECKYIO
OHAJNEKTHKY Ha OCHOBe OGOGLIEHHS OMBITa HOBEHIIEH HCTOPHM, OMNbITa
NPOJIETAPCKOH PEBOJIOLHH, a TaK:kKe OTKPHITHI B 0OJaCTH eCTECTBO3HA-
uus. B pa6ore «MatepnanusM u smnupuokpurhuusm» B. WM. Jlenun nan
MaTepHaNHCTHYecKOe OGOGIIeHHe BCEro BaXKHOTO H CYIIECTBEHHOro H3
TOro, YTO GBLIO NpHOGPETeHO HayKoi H, B YaCTHOCTH, €CTeCTBO3HaHHeM
3a neaslil ucropuyeckuit mepuon (1895—1938 rr.).

Basuaoe C. H. Hcaax Heworon, 2-e n3n. M.—JI., AH CCCP,
1945.

ABTOp KHHIH — KpYNHeHIIHii COBETCKHH YUeHbIi — pacckasblBaeT
yuTaTeNdM O HayuyHbIx pa6Gorax HbioToHa, momuepkHBasi XHBYIO CBSI3b
ero yueHHsl ¢ coBpeMeHHOHl Haykoi. Kpome Ttoro, uuraTtesb Haiger B
KHHre MHOTO HHTePecHbX (akToB M3 OHorpadMH 3HaMEHHTOTO AaHIJIHH-
CKOT'O YYEHOTO — OJHOTO H3 BeJHuafillMX reHHeB TOYHOrO eCTeCTBO3Ha-
HHSL.

Juauxoe b. JI. Baradumup Hearnosuu Bepradckuii (1863—1945).
M., 1948.

ABTOp KHMIM HCMOJB30BaJ caMble Pa3jHyYHbIe MaTepHasbl IPH MOA-
rOTOBKE KHHTH: TYT H BOCINOMHHaHHs camoro B. M. Bepnaxckoro, u ero
MHCbMA, H pacckasbl COBpEMEHHUKOB M Jpy3eil 3aMeyaresIbHOro Y4eHOro.
B pesysabTaTe M3 KHHrH CpPaBHHTeJbHO HeGOJbLLIOrO oGbeMa yHTaTeNb
CMOXKET MOJYYHTh NpPEACTaBJeHHE O BCeil MHOrOrpaHHOH HesTeJbHOCTH
B. H. Bepuanckoro.

Hosukxoe C. A. Kaumenr Apxkadoesus Tumupszes. M., Yunen-
ru3 1959.

KuHra paccka3biBaeT 0 COGHITHAX M3 JKU3HH BEJHKOTO PYCCKOTO G-
3HoJiora, o ero 6opbbe ¢ LapcKoOi peakiHel, 0 HAYYHBIX ycrexax U Ipo-
naranje HayuHblX 3HaHHi. ABrop nokasbiBaer K. A. TumupsiseBa-
PeBOJIIOLIIOHEpa, ero OTHOLIEHHe K MPOJIETApCKOH DEBOJIIOUMH H €ro
nesiTelbHOCTh B nepuoj cranoBjdenHsi CoBeTckoil Biactu B Poccuu.

Hacapwmwesckuit O. H. [HOmurputi Heanosuyw Menderees
(1834—1907). «Mosonass rBapaus», 1951

INocranosnernem Cosera Munucrpos CCCP Oaery Hukonaesuuy
IucapxesckoMy 3a kuury <«Imutpuii MiBanoBuu MerneneeB» npHcyK-
aeHa CrajuHCKasi NpeMHs BTOpoil cremeHu. B Heii uuraresns Haiiger
ray0oKO JKH3HEHHBIH MOPTpeT BeJMKOro XHMHKa. ABTOp nokasan Men-
neseeBa B J1aGOpPaTOPHH €ro MBICJIH H TBOPYECTBA, MPOKJAABIBAIOIIHM
MaTepHaJHCTHYECKHE NMYTH eCTeCTBO3HAHHS.

bepraa [HQu. Hayka 8 ucropuu obujecrsa. [lepesod c¢ aneaui-
ckoeo. M., Hsxp-sBo uHOCTpaHHOIl JuTepaTyphl, 1956.
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J. Bepnanm — u3BecTHH aHIVIMACKHH TNPOrpecCHBHEI YyYeHHA H
o6IIecTBeHHBIN HesTeNb. B KHUre mpefnpHHATa HCKJAIOYHTENBLHO HHTEpec-
Has TOMBITKa HCCAeAOBATh HCTOPHIO B3aHMMOOTHOLUGHHH MeXIy pa3BH-
THEM HayKM H pa3BUTHeM OOIecTBa OT 3apOXKAEHHS HAayKH H A0 HAIIHuX

nHefl,
Boponyos-Bearvamunos B. A. Ouepxu o scesennod. M.,

1959.

Kuura 3HaKOMHT yuTaTe]s C COBPEMEHHEIM COCTOSSHHEM acCTPOHO-
MHYeCKHX 3Hauuil. JKHBOCTb M NONYJSPHOCTb H3JIOXKEHHS COYeTaloTCs
B 3TOHl KHHMre C pAacKpBITHEM MarepHalja, HMelollero GOJbllIoe MHPO-
BO33pEHUECKOe 3HaueHHe.

Onapun A. H. [poucxoxdenue susnu. M., Boennsnar, 1959.

ABTOp KHMIH — YueHHl C MHPOBHIM HMeHeM, H3BeCTHHHA co3ja-
TeJb OPHIMHAJBHOH TEOPUH IPOHUCXOXKAEHHsl KH3HH Ha 3emise. ABTOp
He TOJIbKO MOJKPEINJISIeT CBOU TEOPETHUECKHE INOJOXKEeHHs NOCTHKEHHAMH
COBPEMEHHHX HayK, HO H yGeauTeJbHO pa3olJayaeT pas3jiHYHBE pPelH-
rHo3Hble MHMH H CKa3aHHs MO BONPOCY O NPOHCXOMAEHHH MH3HH Ha
Halllefl MNJiaHeTe.

Tumupases K. A. Kparkuii osepk Teopuu Hapsuna. Cenbxos
ru3. 1953,

Kuura HanucaHa GJecTsIIHM 3HAaTOKOM H MPOMAaraHIHCTOM TEOPHH
HNapeuna K. A. TumupsizeBbiM. DTa KHHra MNPOKJAAHBada B YCIOBHUSX
uapckoit Poccun myTh K HOBOMY, MarepHaJMCTHYECKOMY NOHHMaHHUIO
npuponH. KHura paccunraHa Ha IIMPOKHE UMTATENbCKHE KPYIH H HAMH-
CaHa NMPeKPACHHM $SI3LIKOM.

KPATKHA CJIOBAPUK K TEKCTY BPOLUIOPBI

AMHHOKHCJOTH — OPraHHYEeCKHe KHCJIOTH, BXOAfAINHE B COCTaB
6eJKOB KHBOTHHIX H pacTeHHil.

Buomoruueckne sBaeHUS —sBlIeHHs B MUpe KUBOH NPUPOALI

BroxuMuueckue mpoueccH — XUMHYECKHE MPOLECCH B JKHBEIX
opraHu3max.

BpoxeHue— npouecc pacnaga opraHUYeCKHX BeHIECTB, MPOMCXOJs
muil MOJ BJHMSHMEM MHKPOODPIraHU3MOB.

B a K It H H bl — NPUBHBOUHBIE NpenapaThl, KOTOPHIMH MOJb3YIOTC B Lie-
JAX MpeaynpexaeHuss GoJe3Heil WM HX JIEUEHHS.

BaneuTHOCTb— cBOficTBO aTOMOB OIHOTO 3JIEMEHTA BCTYMaTh B XH-
MHUECKHEe COeJHHeHds] ¢ OmnpeliesjleHHbIM YHCJOM aTOMOB JApPYrorc
3JIEMEHTAa.

BuemHsiga op6uTa aTOMa — CJOMCTOE PAcCNOJIOXKeHHe SMEKTPO-
HOB B atoMme.

Mudpexunonune GouesHHU— Gole3HH, BO3GYLUTENEM KOTOPEHIX
SIBJIIIOTCSI MHKPOGHI

KnertouHBe CTPYKTYDH — OCHOBHHE UACTH KJETKH.

KoHnencauusa—peakunst o6pasoBaHHs CJAOXKHHX MOJEKYA OpFa-
HHYECKHX COeIMHeHWH u3 Gojiee MpPOCTHIX.

KyabTypa MHKDPOOpraHH3MOB— MHKPOGH, pa3MHOXKHBLIHECS
Ha NHTaTesbHOR cpege.
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MHUKpOCKON — ONTHUECKUH NPHOOD, CIyXKallHi AJs pPacCMaTpHBa-
HHSA MeJIKHX OODBEKTOB.

MHK pocoMH— MeJdbuaiilive GeJKOBble 00pa30BaHHS BHYTPH XKHBBHIX
KJETOK PacTeHHi H XHBOTHHIX.

MHK pOSJeMeHTh — XHMHUECKHe BellleCTBa, COAepiKalivecss B pac-
TEHHSX H KHBOTHBIX B MaJIbIX KOJIMYeCTBax.

MHTOXOH I pHH— crnequajibHbie 06pa3oBaHUs BHYTPH KJETKH, pery-
Jupywuie ee AbiXaHHe.

He# Tpon—Taxkenas yactiua B Sipe aToMa, JIMIUEHHAsl SJeKTpHuUe-
CKOro 3apsja.

HeopraHuuyecKHe BelleCTB a— BellleCTBA HEXHBOH IPHPOALI
(MHHepaJB H HX NMPOH3BOJHLIE),

OpraHHuecKHe BelleCT Ba — BeLIECTBA, COMEPKaIlHe yIepoa
H BXOJSIIHE B COCTaB JKHBOTHLIX H PACTHTEJbHBIX OPraHH3MOB.

MoauMepusanus—npouecc 06Gpas’oBaHUsi H3 MNPOCTHX MOJIEKYJ
CJIOXKHBIX MOJIEKYJ NOJIHMEpOB

[ToanMe pH-— XUMHUECKHEe BeIeCTBa, MOJEKYJH KOTOPHX MNoJyda-
I0TCS COelHHeHHeM MHOTHX MEHbLIMX MOJIEKYJI.

1poToH—TaXKeJasgs yacTHua SAPA aToMa C IMOJOXKHTEABHHIM 3aps-
JIOM.

{IpoduaakTHKa—Mepsl N0 NpenynpeAeHUI0 3aGoJieBaHHuS.

flpouneccs o6MeHa— JexallHii B OCHOBE KH3HH 3aKOHOMEpHHI
NOPSIAOK NpeBpallleHHsi BeleCTB B OpraHH3Max.

Panuvonaapbube ¢opMyJH— pa3sBepHyToe, MOAPOGHOE H306pa-
JKeHHe NPH MOMOIIH YCJNOBHHIX 3HAKOB aTOMHOT'O COCTaBa BellecTBa.

CamMo3a POXAeHHE —JOXKHOE MOHSITHE, JONyCKaBliee BO3MOXK-
HOCTb BO3HHMKHOBEHHSAl KHMBBIX CYILIECTB M3 HEXHBOro BellleCTBa B
Hacroslee Bpemsd.

CHHTe3— nojiyueHHe H3 JABYX HJH HECKOJbKHX MpPOCTHX BelIeCTB
6osiee CJIOXKHOTO.

CHHTeTHUYeCKHE JeKa P CTBa-—JekKapcrsa, MOJy4YE€HHBIe XHMH-
YeCKHM nyTeM H3 GoJiee NPOCTHIX BeLLeCTB.

C 1o p b — MHKPOCKONIHYECKHE 344aTKH PAaCTHTE/bHBIX OPraHH3MOB, CJYy-
JKallHe IJs Pa3MHOXKEHHS.

CTapuioKOKKOBHEe MHHGPekUUH— 3apa3Hple 3a6oseBaHH4,
BH3bIBaeMble MHKpofiaMH — cTaQHJIOKOKKaMH (aHTHHa M Ap.).
CTAMyJdsaTOpH — BellleCTBa, BO3JEHCTBHE KOTOPBIX YCKOPSET POCT

H pasBHTHE PaCTEHHH.

CTpyKTypHHe ¢opMyJan—H306pakkeHHe aTOMHOTO COCTaBa
H CBfidell Mexkjy aTOMaMH B BellecTBe IPH NMOMOLIH YCJIOBHBIX 3Ha-
KOB

Teneckon—oONTHUECKHH MPHGOP AJS HAGMIOAEHHS HeGECHBIX CBETHJ.
Qopmanbaerun— GecuBeTHb ras ¢ yAYUUIMBLIM 3aNaxoM.

®OTOCHHTE3 — Mpouecc MUTaHUsI 3eJIeHBIX pacTeHMil, OCyllecTBJse-
Mbifi IDH MOMOILH CBETOBOH SHEPrHH.
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XeMOTepaHEBTﬂquKHe npenapa'rbl—.llexapcmguuble npe-
naparsl, nojyyaemele Mnpu MOMOLIH XHMHYECKHX pEaKIHH.

[luTonaasma — BHYTDEHHS 4aCTh KJETOK JKUBOTHBIX M PacTeHHIii

DBOJMIOL S — OpollecCc pa3BHUTUSI OPraHHYecKoro MHpa Ha 3emJe.

DaeMeHTH — npocreiilline BelllecTBa, ofpasyiomue Bce MHOroo6pa-
3He BeleCTB B MPHPOJe.

DM eKTpOH—YacTHIa, UMeIOIas OTPHIATENbHBEIH 3apsj, cOCTaBJsA-
olasi 060JI0YKy aToMa.

DNeKTpPOHHKa— pa3fel 3JeKTPOTEeXHHKH.

DNeKTPOHHHBE YCHJIHUTEJU— NPUOOPH IJs YCHIEHHS TIOTOKA
3JIEKTPOHOB.

DNeKTPOHHHH MHKPOCKON— NpHGOpP, MPHUMeHSIeMbl IJA pa3-
JIMUHBIX HCCMeAOBaHui mpu ysennueduun B 100 TeicAau pas.

Slapo aToMa— uenTpaibHas, TsXKendasl, NONOKHTENBHO 3apsSKeH-
Hasdl 4acTb aToMa.
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