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HAYKA MAJIBIX BUON03:
TOMEOITATHA - BA30BAS COCTABISAIOIAS
HHTETPATHBHOW MEJHIIHHBI

MUOTAXYTAUHOB CAJIUM FAJIMEBUAY
(Camum TAJTAJIVH)

IIpesuoenm HIIM®K «IIPUPOIHBIN JJOKTOP «3/JACx,

IIpezuoenm Tpancrhauuonanvrou kopnopayuu «I 106anvHvle mexHoio2uU
eapmoHuzayuuy, Buye-npezuoenm Opoerna Jlomonocosa MedxxcoynapooHoil akademuu
unmezpayuu nayku u ousuneca (MAHUHB), /leticmeumenvhuiii unen (akademux)
Eesponetickoii akadoemuu ecmecmeennvix nayk (EAEH), Meoxcoyrnapoonoii akademuu
0YX08H020 eourncmea Hapooos mupa (MAJ[EHM) u op., 3acnysicennvlii undicenep
Poccuu, Ilocon Mupa, aemop eceobuieco 3axona capmonuurozo pazeumusi (1988).




NCTOPUYECKHUE KOPHU ITOMEOITATUH

Memoobt neuenus nocpeocmeom 6030€iUcCmEus Ha IHEP2eMUYECKUe
00pazoeanus opzanuzma, KaK ymeepicoaiom ie2enowl, 0vliu omkpoimol Ha Bocmoke
ewe ¢ I1I movicauenemuu 00 H. 3. B bpumanckom my3zee xpanumcs opeeHeezunem cKuil
nanupyc, oamupyemuwtii 1550 2000m 00 H. 3., Ha Komopom uzoodpasrcena cxema

IHEPeMUYECKUX UEHMPOB U MEPUOUAHOE meila Uel06eKd.

I'NIITIOKPAT - ITAPALLEJIBC * TAHEMAH

OCHOBATCJIb TOMCOIIaAaTNAN
CAMYDJIbL TAHEMAH (1755 -1843)
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I'OMEOIIATHUA YBEPEHHO IIATAET 11O IIVIAHETE!

T'omeonaTuio cucreMaTH4eCKU MPUMEHAKOT
0oj1ee 200 MUJIJIMOHOB YeJIOBEK Ha IJIaHETe,
M MX YHCJI0 TMIOCTOSIHHO PacTeT.

World Health
Organization

BCEMUWUPHAS OPTAHMU3ALINS 3IPABOOXPAHEHUS ITPU3HAJIA
TOMEOITATHIO BTOPOH 11O BEJIMYNHE MEJJUIINHCKOW CUCTEMOM MUPA

U npu36ala CMPAHsvl - Y4ACMHUYDBL CHOCOOCHB08AMb UIUPOKOMY 66€0CHUIO €€
8 00uWenpuUHAmMYI0 MEOUYUHCKYIO RPAKMUKY.
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BHECJIO ITPEJJIOKEHUE B IOHECKO

O IIPUZHAHHUU ' OMEOIIATHUUA
«HEMATEPUAJIBHBIM AKTUBOM
YEJOBEYECTBA»
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3HaMeHUTbIe COBPEMEHHUKH MMEKT BCe BO3MOKHOCTH BbIOpPaTh
JIIO0YI0 MeIMIIMHY, HO BBIOPAJIU AJ1M ce0sl M OJIM3KHUX
roMeonaTu4eCKyI0 MeIMIIMHCKYI0 CHCTEMY:

Koponv Anznuu Kapn I11, /[ncon Pokgpennep, Tuna Tepuep, nesuua Illep, akmpuca Monuxa
bennyuuu, akmpuca Illamena Anoepcon, Hzopv Kocmoneesckuii, FOpuii bawumem, neeey Ilon
Maxkxkapmuu, mon-mooenv Cunou Kpoygopo, pymoonucm /[36uo bexkxim, u mnozue opyzue.




I'OMEOIIATUA YBEPEHHO
INATAET 110 IIJTIAHETE:

~—
World Health
Organization

v' B 135 CTPAHAX TOMEOIIATHIO AKTHBHO IIPAKTHKYIOT
v' B 80 CTPAHAX TOMEOITATHA IIPU3HAHA O®HITHAJIBHO

v' B 10 CTPAHAX EBPOITbI TOMEOIIATHA BXOJHUT B CHCTEMY
3/[PABOOXPAHEHHA

v' B 7 CTPAHAX JIEYEHUE T'OMEOIIATHEH I1OKPBIBAETCA
MEJUIIHUHCKOH CTPAXOBKOH
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JIOK MOHTAHBE

qjieH PpaHIY3CKON aKaJeMHUH HAVK,

BHPYCO0JIOL, KaBaJjep opaeHa IlouérHoro

JEeruoHa, oTKpbLI B 1983 rony perpoBHpYC

BUY, Boi3biBaromiui y yeaoBeka BUY-nndexknuio

Hoobeneeckuit naypeam 6 oonacmu meduyunsvt u ¢pusuonozuu (2008):
2omeonamus umeem noO0 Co0O0U HayuHwblil Oa3uc u 3acayycueaem
OalbHeluue20 u3yueHus.

28 wuwna 2010 zooa  Jlwk Moumanve evicmynuil Ha 6cmpeue
Hooeneseckux naypeamos_ 6 _Jlunoay (I'epmanus), zoe 60 naypeamoes
Hooeneeckoiui npemuu coopanuce emecme c¢ 700 Opyzumu yuenwvimu,
umooObvl 00CcyOoumov nocjieoHue OO0CHMUNCEHUA 6 MeOuuuHe, Xumuu u
Quzuke, 20e oH oweNOMUl CEOUX KOT€2 RPEOCHABUE HOBLILU Memoo
8bIAGICHUA GUPYCHBIX UHPEKUUIl, KOMOPBLI UMe/l mecHble napaiienu ¢
OCHOBHBIMU NRPUHUUNAMU 20MEONAM UL,

Ha smom ¢opyme nayunoic snumot naanemsvt, Kpucmann Cammuep
uz bpumanckoii_comeonamuueckou _accouuauuu - ommemuia, Umo
paooma Moumanwve npuoana comeonamuu ""'ucmunnotic Hayunlit 0yx"".
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Bce 6 naweii Bcenennoui mamepuanivHo u o0oaaoaem,
00OHOBPEMEHHO, npupooou u yacmuy u 8OJIH.
Imo ecmb IKCNEPUMEHMATbHBIUL  (akm, NPUIHAHHBLU
¢ynoamenmanvnou HayKoil.

Bewiecmeo u_none — smo 0ea hynoamenmanbHviX NOHAMUA,
0003Hauawwux 06a 6U0a Mamepuu Ha MaKpo U MUKpPOypoBHe.

Bewiecmeo — 3mo coeoKynnocms OUCKpemHbIX 00pa306anuil
Mamepuu, 001a0ar0OUUX MACCOU NOKOAL.

Ilone - 3mo euo0  mamepuu,  ocyuwiecmenaruiee
g3aumooeiicmeue MeHCOy yacmuuyamu gewecmaea,
KOmMopulil Xapakmepusyemcs HEenpepul6HOCMbI0 U  UMeem
H)J1€8y10 MAccy NOKoOA.
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Anvoepm Cenm - /[vepou (1893-1986) onoxumux,

HoGeneBckuii saypear no ¢puzuonoruu u meguuune (1937)
MHMCAaJl 0 KOHCepBaTU3Me U OAHOOOKOCTH MBINLLJICHUS psaga
NnpeacTaBuTe/Ied HAYYHON U MEIMUMHCKON JJIMTHI:

«llo-6udumomy, € Hawem  menepeuinem  CKaaoe
MOBIUIEHUA OMCYMCHIEYEm Y O-mO 04€Hb 8AMNCHOE, Yel0e
usmepenue, 0e3 KOmopo2o Henb3a HaAUmu nooxoo
K npooaemam ncusnu. Booa ne monvko npapooumeivHuua
(mater), Ho u mampuuya (matrix) Mcu3Hu, u Ouoa02UA,
803MOJCHO, He npeycneia 00 Ccux nop 6 NHOHUMAHUU
Haubo1ee 04e6UOHBIX (YHKUUU U3-3a MO20, UMO OHA
COCpeoomouula 6HUMAHUE HA éeuiecmee 6 suoe Yacmuy,
omoenan ux  om 0ogyx  mampuuy  —  600bl
U I1eKMPOMAZHUNIHO20 NOJI).




IHAPAJIUT'MA ITPUPOIA ITIOAOBHOI'O PASBBUTUS: R

OT PEAYKUHOHUCTCKOU K TUHAMUYECKOU LEeJTOCTHOCTHU
U KOT€PEHTHOCTH MUPO3TAHMA.

Bcenenckaa - eceodvemnesarouwians npupoonHas cpeoa AGAAEMcA  OyaibHOl
2APMOHUYHO - OUHAMUYHOU Ue10CMHOCMbIO 83aUMO00YCN106/1€HHBIX,
83AUMOO0CUCH BYIOUUX U 63AUMOPA3BUBAIOULUXCA KO2EPEHMHBIX COCMABIAIOUUX.

Xoauszm 6 wupoKom cmviciie — IMo NO3UUUSA

8 punocogpuu u nayke no npoonieme coomHouleHus
yacmu u yeno20, ucxXo0auan u3 KavecmeeHHo20
ceoeobpasusn u npuopumema uea02o

nO OMHOWIEHUIO K €20 YACMAM.

Coepemennasa 3emMHas UUGUAU3AUUA HAXOOUMCA HA IMane HeU30eHcHo20
ICONIOUUOHHO20 “ha308020 nepexooa” Ha HOBYI0O KAYECMEEHHYIO CHIYNEHDb
6 NO3HAHUU U, 8 NEPEYI0 04epedb, HCUBOU NPUPOObl, K napaouzme, 0CHOBAHHOU
HA NPeoCcMasneHusax o0 OyaAabHOU 2APMOHUYHO - OUHAMUYHOU UEN0CHHOCMU
U KO2epeHmHOCmU Mupoycmpoicmea (npuopumem o0we20 K YaACMHOMY),
OMAUYAOWENCA Om OOMUHUDPYIOWell 8 Hacmoauiee epemsa peoyKUUOHUCHCKOU
napaouzmol: NPUOPUMEmMa YacmHo20 K 00uiemy.
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3AKOH ITOJ10bUsA
CTPYKTYP U (pU3HYECKUX MPOILECCOB
B HEKMBOM U JKMBOW MaTepUH

Qu3uueckue npoueccol, NPOUCXO00AULUE 6 HEHCUBOU cucmeme npu
OuHaAMuU3aAuuUU amomo8 cyocmanyuu, ¢ oopazoeanuem  OUCKPEMHbBIX
Keanmoevix conpscennvix uziyuenuit (KCH), noooonsr npoucxooauium
npu OUHAMUYECKUX NPOUECCAX 6 MHCUBOU cucmeme, NPU KOMOPO
00pazyromcsa OUOK6AHMOBBIE CONPANCEHHbIE C8epX Cladble U31yueHus
(CCH), Kkomopvie, npeononoircumenbHo, nocpeocmeom IPupnozo
RPOCMPAHCIEA OP2AHUIMA U €20 COCMABNAIOUUX, YACHOMHO-PE3OHAHCHO
83AUMO0EUCMBYION C 20MEONAMUYUECKUM NPEnaApamom.

B npouecce mozo  yacmomHoO-pe30OHAHCHO20  63AUMOOECUCHBUSL,
68 onpeoesieHHble KAemKU O0P2aH068 U MKAHeU OpP2aAHUu3Ma, nocpeocmeom
Ipupnozo npocmpancmea U 6HympeHHeu HCUOKOCHHOU Cpedbl Op2aHu3ma,
nepeoaemcs AKKYMYJIUPOGAHHASA 8 Kaacmepax  KO2epeHHHbIX
KOpRYCKyaapno - 601Hoevix o0omenax (KB/]) snepeua ounamuzauuu
u noneevie ceoiicmea (xapakxmepucmuku) amomog cyocmanuyuu (ADC),
3agpuxcuposannvie 8 2omeonamuyeckom npenapame.
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YTO TAKOE OPTAHU3M ?

Iooxo0bt Kk J1eueOHOMY  6030€UCMBUI0 HA  OP2AHU3M
dopmuposanuce ucxoo0n u3z yYypoéHA HAYUHLIX 3HAHUU 6
ONPEeOe1eHHOM UCHOPUYECKOM nepuooe Pazeumus MeOuyuHbl
HA OCHOGe 2TIyOUHbI ROHUMAHUA OUONPOUECCO8 8 OP2AHU3ME.

Ceoe nonumanue opzanuzma npeocmaeninu: Apucmomein;
Jlwcosannu Mopzanvu; Kcasve buwa; Pyooavd) Bupxos;
Dpeoepuxk ITecenv; Kapn Mapke; @puopux Iueenwcs
Bepunaockuu B.H.. Onpeoenenue opzanusma oano 6 bonvuoi

poccuuckou IHyuxkaoneouu u boavwou meduuunckou
IHUUKIONEOUU.

OBBEKTOM BO3JEVCTBUSI TOMEOIIATHUMU SIBJISIETCS OPTAHU3M, IOPTOMY
SIBJISIETCS OBOCHOBAHHBIM JIATH OIIPEAEJEHUE (ITIOHSITUE) OPTAHU3MA
C MO3UILINA COBPEMEHHBIX HAYYHbBIX 3AHUM.
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JHawu npeocmaenenusn o puszuueckoi
PeanvHOCmu HUK020a He MO2yHt Oblmb
oKkonuamenvuvimu. Mot 6cezoa 00131cHbl ObIMb
20MOBbl UBMEHUMb IMU NPEOCM ABICHUA)).

A. Dutnuumeiin

Opeanuzm - 5mMoO 2APMOHUYHO - OUHAMUYHASL CAMOPE2YIUpyemast
U CamMopazsusaroOwascs uyeioCcmHas Ouoiocudeckas cucmema,
cocmoswas U3 Ouorocuyeckoeo mena (buomena) u  e2o
ouonocuyeckoco  nois  (buonons), 8  KOMOPHIX  OYANbHbIE
ouoxumuyeckue u  buogusuveckue  (INEKMPOMACHUMHO -
IHEP2OUHDOPMAYUOHHbIE U Op.) NPOUECChl B3AUMOO0OYVCIIOBIEHDL,
83aUMOOEUCMBYIOM U 00eCneuusarom, 8 CONPANCEHUU C BHEUHEL
cpedoil, ycmouuugoe e20  (QYHKYUOHUPOBAHUE, HA  OCHOBE
CcOANAHCUPOBAHHOU  OUONO2UYECKOU  dHepeuu, a  Mmaxoce
cmadbuilbHOCMU  (MOCMOSIHCMBA) U UBMEHYUBOCMU (OMKIOHEHUU)
eomeocmasa 6 meuerue epemeru (asmop: Canum I anuoumn,).
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YTO TAKOE BOJIE3Hb C IO3UIIUN
COBPEMEHHBIX HAYUYHBIX 3HAHUN?

BOJIE3Hb — ’mo omkjoHeHue ouoxumuueckux u (uau)
ouopuzuueckux - UHOUBUOYAINLHBIX  20MEOCMAMUYECKUX
OUOKOHCMAHmM  OpP2AHU3MA, GIAEKYWUX pPA30AIAHCUDPOBKY
U OuczapmoHurw 6 oOuonpouyeccax @YHKUUOHUPOBAHUA
UE10CMHO020 OP2aHu3Ma.

Cocmosnue 00n1e3HU  603HUKAEemM mo20a4, Ko020a4 RNAmMoOa02u4ecKue
KOe0aHus  npucymcmeyom olumenvHoe  8pems U  maxou
UHMEHCUBHOCMU, YMO HAPYUIAEMCA OUHAMUYUECKOE DABHOBECUE MEHCOY
Guzuonozuueckumu u nAmMONOZUUECKUMU KOJCOAHUAMU, MO €CHib,
B03HUKaAem IHEP2OUHPoOpMauuonnas 0a0Kaoa, 0arwas moadoK 07
3anycKa NAmMON02UYECKUX peaxkuuil, 00pazoeanus moKCUHO8, KOmopbvle
CIIYHCAM UCHOYHUKAMU RAMOJI02UUECKUX KOJ1eOaHUIL.
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KOMIUVIEKCHAA MEAUIIUHCKAA CUCTEMA
JIYAJIBHO - COIPSI’)KEHHOI'O BO3JEMCTBUA
HA BOCCTAHOBJIEHUE BUOITPOLECCOB
B HEJIOCTHOM OPI'AHU3ME.

UHHTEI'PATUBHAA MEJIUIIHUHA - »5>T0 KOMILJICKCHAS
MEIMIIMHCKAsl CHCTE€Ma, HaIpaBJIeHHAs Ha ONTUMAJIbHOE
BOCCTAHOBJICHHE OMOIPOIIECCOB B IIEJIOCTHOM JYyaJIbHOM
OpraHu3Me, IIyTeéM COYETaHHOTO (OJHOBPEMEHHOIO  HWIJIM
MOCJIEA0BATEIABHOIO) MPEUMYIIECTBEHHOTO IPUMECHECHHUS
0a30BBIX JyaJlbHO - COIPSKEHHBIX MEIUIIMHCKHUX METOIOB:
071 OUOXUMUUECKO20 6030€iiCmeus Ha Ouomeno Op2aHuma
nOCPeO0CmeomM NPUMEHEeHUA AII0NAMUYECKUX J1eKaAPCHE8EHHbIX
npenapamoeg; Ououuueckozo 6030eucmeus Ha oOuonone

op2aHuIma nocpe@cmeom BRDUMEHERUA 2omeonamuidecKux
JICKADCMEEHHbBLX npenapamaoe.




BUOXUMHNUYECKHUE
INTPOLHECCHI B AYAJIBHOM OPTAHU3ME:

IMO MAMEPUANLHO - BeULeCBEHHDIE, B3AUMOCBA3AHHbBIE
U 63aUMO0eUCmEYIouile CONPAMNCEHHbIE OKUCTUMETbHO -
80CCMAHOBUMENbHBIE NPOUECCHl 6 OUO002UYECKOM meie
op2anuma, C ydacmuem HAMYPAIbHLIX U  (unu)

Cunmemu4ecKux eeuiecme. MUKDOI/IEMEHM OB,
eUmMmaAmMUHOG, d)epmeumoe, COPDMOHO6 U m.n., yuacmeyrouiux
6 ocyuiecme/ienuu CAPDMOHUYUHO — OUHAMUYHO20

U COANAHCUPOBAHHO - YCHIOUYUBO20 (YHKUUOHUDPOBAHUA
UeI0CMHO20 OP2aHuU3Ma.




BUOPUINYECKUE
INPOLECCHI B AYAJIBHOM OPI'AHU3ME:

IMO  MamepuaibHo -  nojesvle,  63AUMOCBA3AHHDBIE
U 63aUMOO0CUCMBYIOULUE CONPANHCEHHBLE ITIEKMPOMAZHUMHbLE
U IHepouHpopmauuonnvie Quuueckue npoueccol 6
ouonone opzanuima, oodecneuusarowiue OUHAMUYHO -
ycmouuugoe ¢ynkyuonuposanue, Ha OCHOBe
coanancupoBannozo obecneueHus IHEPeMuUdecKo20 ypoeHs
- (HCU3HEHHOU CUIbl) 6 COCMAGIAIOWUX U 6 UETOCHIHOM
op2anuszme.

\_




= BHYTEAQ %

KAXKTAA COCTABTAFOIAA IYATIbBHOTO OPTAHH3MA
OBJIAJIAET COECTBEHHBIM ®H3HYECKHM TOJEM
CO CBOUMH XAPAKTEPHCTHKAMU.

COIIPSKEHHAA COBOKYITHOCTH MUKPO
IOJIEH (KJIETOK, OPTAHOB, TKAHEH) OBPA3YIOT

BHOIIOJIE HEJIOCTHOI'O OPIAHHU3MA.




KA3ZHAYEEB BJIAWJIb ITIETPOBUY
AOKTOP MeTUIUHCKHUX HAYK, nmpodeccop,
akanemuk PAH, poccuiickuii yuyeHbIn

B 00J1aCTH MeIMIIUHBI, OMOPU3NKH,
IKOJIOTHH, COIUOJIOTHH, MeJarOruKHu.

Ilonesasa opma opzanuzma sA6a3€MCA NEPEUUHOU U OP2AHUIYIOULEU,
a  MONEKYIAPHAA  0eNKOBO-HYKIEUHOB8AA  CYULHOCHb  AGNACHICA
creocmeuem 3mou  opzanuzauuu. Omcrooa: UMEHHO HAPYUWEHUA
IHEP2OUHPOPMAUUOHHO20 00OMEHa KIAemOK Npueooum K HaAPYUeHUAM
Ha puzuyeckom ypoene u OmMKJI0OHEHUAM 8 OUOnpoyeccax opzaHu3ma.

Ilpu  mom, He 3a0onesanue  npueOOUM K  UCKAHCEHUIO
INEKMPOMACHUMHO-IHEP2OUHPOPMAYUUOHHO20 noas op2anuma
(buononsn), a HaoOOPOmM - UCKAICEHUE OUONONIA OPZAHUIMA, €C/IU OHO HE
KOppeKmupyemcs, 6 moM Hucie Je4edHo - npopuiakmuveckumu
2omeonamuuecKumu  J1eKapcmeeHHbIMU npenapamamu, Moxicem
npueecmu K 001e3HU op2anuma.




TOMEOIIATHSA - 3TO MEJUIIMHCKH METO/I

OCHOBHOM! IMPUHIIUII TOMEOIIATHUMN:
HOJOBHOE JIEYUTCA NIOJOBHBIM

Ompa;)fceuueM OCHOG6HOZ20 npurnuuna comeonamuu,
Ucxoon us COBPDEMEHHDBbIX  HAYUHbBIX 3mmuﬁ, Aejiaemcs
adpecnoe yacmommno - PE3OHAHCHOE g3aumooeiicmeue
comeonamuuyecKkoco npenapama C onpe()eﬂeuubmu
cocmaesaamouiumu ouonons op2anuima, umerouiumu nooooOHbLIL
cnekmp wacmom.

Imum obecneuusaemcs nepeHoc KBAHMOBbIX KOPRYCKYIAAPHO -
BOIHOBBIX  IICKMPOMAZHUMHO -  IHEP2OUHPOPMAUUOHHBIX
ceoucme (xapaxkmepucmuk) amomos cyocmanuuu (ADC),
a makdce IHepcUU  OUHAMU3ZAUUU,  AKKYMYJIUPOBGAHHOI
8 2omMeonamuyecKkom  npenapame, 6 npouecce peanulauuu
MEXHOI02UU CIYNREHYAM 020 NOMEHUUPOBAHUAL.

~

BO3JIEMCTBUS HA COCTABJISIOIIUE BUOIOJISI OPTAHU3MA.




BUOJIOI'MYECKOE ITOJIE OPTAHU3MA:

IMO  INEKMPOMACHUMHO -  IHEP2OUHPOpMayuoOHHAA
COCMABNANOWAA UETIOCHHO20 OpP2AHU3MA, YACHOMHO -
PE30HAHCHO 63AUMOO0CUCMEYIOWAA C GHEUIHel Cpeooll,
HPUHUMAEMOU RUWEl ¢ HNOJIe6bIMU COCHABIAIOUUMU

2OMEONAMuU4UeCcKo2o npenapama, 8 PA3TUYHDBIX
OUana3oHax  4yacmom, Komopvle  RnOOPA30EAAIOMCA:
Ha Oazogule, noooepicusarujue u yacmomaol

9H€p20”H¢0pMﬂl{MOHH020 00MeHa K1emokK.




YACTOTHBI BBAUMOJAEUCTBUSA
B IIEJJOCTHOM OPITAHU3ME

ba3zoevie yacmomul Haxooamcea 6 ouanazone om 7,8 00 14,1 'y - wacmomol anvha u
oema pumma 20/106HO020 MO0324, Komopble nNpaKkmudecku cognaoarom ¢ Yacmomamu
MAZHUMHO20 ROJIA 3eMau, HOIMOMY OUOPUMMDBL OP2AHUIMA, NOOOOHO KAMEPMOHY, PE30OHUPYIOm
CoImum IIeKmpOMacHUMHBIM ROJIEM.

TIloooepacusarouwue uacmomol Haxooamcesa 6 npeoenax 750-850 I'u, senaomes onacnvimu
0]1}1 opzauusma, MmaK KadK OHU cocmadalom cyacmomamu e2co 9Hepzemuuea<ux uenmpoe.

3Kcnepumenmaﬂbno ycmaHoe/1€eHo, 4mo Kajicoasn cocmaesiiaouians UejiloCmmunoco oplanuma
umeem ceoil OUAna3oH Yacmom:

v cepoue 700-800 I'u, ¢ yeeruuenuem npu cmernoxapouu 0o 1500 I'u;
V' nouku 600-700 I'y, ¢ yeenruuenuem npu eocnanenuu 0o 900 I'y;
V' neuens 300-400 I'u, c yeeruuenuem npu éocnaenuu 00 600 I'y.

Qacmomul _yHepzoun@opmayuornnozo _oomena xjaemokxk cocmaensiom 40 - 70 I'Tu,
umo pagusaemca 40-70 mapo. Koneodanuii 6 CeKyHOy U AGAAIOMCA 0N OP2AHUSMA BAHCHEUUUM

ouanazonom uvacmom. COanancupoBaHHbll IHEPOUHPOPMAUUOHHBIIL 00MEeH o0ecneuusaem
OmMHOCUmMeNbHOe OUHAMUYECKOe HNOCHIOAHCHEO GHYMPEHHell cpedbl opzanusma (Kpoeu,
mKaHeil) u yCmou4ueoCms 0CHOBHbBIX (Pu3uon02uuecKux Qyukyuii (KposooopauieHus, Oblxanus,
oOmMeHna eeuiecmeé u maxk oajee), YUMo NPOXOOum 6 Ouana3oHe KpaiHe 6blCOKUX YaACmom,

\zenepupye/n blX KjiemKamu. /
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YTO TAKOE TOMEOIIATUA

HA OCHOBE COBPEMEHHbBIX HAYUYHBIX 3HAHUN?

T'OMEOIIATHA — 3M0 MEOUYUHCKUU MemoO KE8AHMOBOU KOPNYCKVASAPHO-
BOJIHOBOU  INIEKMPOMACHUMHO-IHEPSOUHPOPMAYUOHHOU AOPECHOU KOppeKyuu
IHEp2emMuU4ecko20 YpOBHs COCMAGIAIWUX OUONONSL OP2aHU3MA, HA OCHOBE
YaCMOMHO-PE30OHAHCHO20 B3AUMOOCUCMBUSL 20MEONAMUYECKO20 Nnpenapama
C onpeoeneHHbIMU MUKPONOIAMU COCMABAAIOWUX OPSAHUIMA.

TOMEOIIATHYECKHE JIEKAPCTBEHHDBIE IIPEIIAPATBI — 5mo KeAHMoewvle
(KOpNYCKYIAPHO - BONHOBbIE INEKMPOMACHUMHO — IHEP2OUHMOPMAUUOHHbLIE)
JHEepP2OBOCNONHAIOWUE  JleyebHO -  npojuiakmudeckue  npenapamol,
PE30HAHCHO 83AUMOOEUCMEYIOUUEe C MUKDONOIAMU COCMABIIIOWUX OPSAHUIMA
C NOOOOHBIM OUANA30HOM YACMOM.

I'omeonamuueckue nexapcmeenHvle npenapamol 001a0a0Om cOOCHEEHHBIM
INEKMPOMAZHUMHO - IHEPOUHPOPMAUUOHHBIM NOJIEM U AGIAAIOMCA
HOCUMEeNAMU IHEPIUU OUHAMUZAUUU U K6AHMOBLIX CONPANCCHHDBIX
U3/TYYeHUI NOJIEBbIX CEOUCME (XAPAKmMePUCmMuUK) amomos cyocmanyuu.

Cpok ycmouuugocmu (AKmugHOCMU) 20MEONAMUUECKO20 J1eKAPCMEEHHO20
npenapama_cocmaeigem ne menee 60 mecaues.
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KBAHTOBO - PE3OHAHCHASI IPUPOJIA B3AUMOJAENCTBUI
TOMEOINATHYECKOT O JIEKAPCTBEHHOTI'O ITPEITAPATA
C COCTABJIAIOIINMHU BUOIIOJISI OPTAHU3MA

B _cespane 2017 200a Tpymnnod ONIMOHEHTOB IOMEONATHHM MO 3aKa3y 3aMHTEPECOBAHHBIX CTPYKTYp ObLI
c(aOpukoBaH HEOOOCHOBAaHHBII M HE3aKOHHbIH MeMopaHIyMOM O JDKEHAaydHOCTH TOMEOIaTHH,
K koropomy PAH, kak 3asiBUIM B IOCJIEJICTBUU €€ PYKOBOAUTENN, HE UMEET HUKAKOTO OTHOUICHHUSI.

B _mapme 2017 200a rumnore3a, 0 KBAHTOBO-PE30HAHCHOM NPHUPOAE W MEXAHHU3ME JIEUCTBUS TOMEONATHH,
Oblla MpeIJIoKeHa pyKoBoauTeleM poccuiickod kommanuu «3IJJAC», B COOTBETCTBUM C KOTOPOH
AKTUBU3UPOBAJIACH JEATEIBHOCTh YYEHBIX U CIEHUAIMCTOB MO OOOOUIEHUIO MPEAIIECTBYIOIIUX MarepuaioB
HAy4HO - UCCJIEI0BATENIbCKOM NeATEeIbHOCTH B 3TOM OTPACIN 3HAHU.

B okmaodpe 2017 200a na caiite poccuiickor komnannu «ACy rpynmnoil aBTopoB, B TOM 4uciie u3 I epmanum,
ObL1a pa3meleHa crarbs «O KBAaHTOBO-PE30HAHCHOM MPUPOIE TOMEOTIATHI.

B aneape 2018 200a na MexXnyHapOAHOW HAy4YHO-IIPAKTHUYECKOW KOH(pepeHuuu B PoccuiickoM yHUBEpCUTETE
npyx0e1 HaponoB (PYIH) aBrop runore3st MudraxyraunoB C.I. BeicTynua ¢ gokinagoM «O KBaHTOBO-
PE30HAHCHOM TMPUPOJE ToMeomnaTtuu». B 3ToOM [Oknaxe, ¢ MO3UIMKA KBAHTOBOM JJIEKTPOAMHAMUKHA W Ha
CUCTEMHOUN MEXIUCIUIUIMHAPHON OCHOBE, ObU1a 000CHOBaHA paHee cPOpPMYIUPOBAHHAS TUIIOTE3a O KBAHTOBO
— PE30HAHCHOM NpHpOJIe TOMEONMaTHH M MeXaHuW3Me ee JAelcTBUS Ha opranu3m. JlanHas uHbopmanus,
pacnpocTpaHeHHass B d3JeKTpoHHbIX CMMU, dBumach TOMYKOM [JIi TPOBEAEHHUS COOTBETCTBYIOIIMX
HCCIIEIOBAHUN U B IPYTUX CTpPaHax.

B_2019 200y Obuia onyOnukoBaHa cTaThsi «OObsCHEHHWE TOMEONATHM C TOYKM 3pEHUsT KBAaHTOBOM
AIIEKTPOIMHAMHUKK»  aBTOpoB M3  HMrtanmum BO miaBe ¢  TrocnoAWHOM  AHTOHMO  MaHcaluHU,
B KOTOPOM OBLIM M3JI0KEHBI MCCIEN0BATEIbCKUE MaTepHUalIbl, MOATBEPKAAIOIME OOOCHOBAHHOCTh TMIIOTE3bI
POCCUMCKUX Y HEMELIKUX IIEPBOOTKPHIBATEIICH.
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AKTUBHBIE PAPMAHEBTUYECKUE CYBCTAHIINUU,
BCIIOMOTI'ATEJIBHBIE BEHIECTBA U ®OPMbI
I'OMEOINATHYECKHUX ITPEITAPATOB

Axmuenvie papmaueemuueckue cyocmanuuu (ADPC) — >TO BeliecTBa WIN CMECH

BEIIECTB, NPUMEHSIEMBIX JUISI M3TOTOBJICHUS TOMEOMATUYECKUX IPEeNaparoB, BHE
3aBUCUMOCTH OT MPHUPOJBl TPOUCXOXKICHMS, OOJaJaoie WHAUBUAYAIbHBIMU
COCAUMHEHUSIMU €  (hapMaKOJIOTUUECKOM  aKTUBHOCTBIO M 00ECIEYMBaIOIINE
TEpareBTUYECKOE JCHCTBME Ha OPTraHU3M, KIACCUDUIIMPYIOMIMUECS 10 Pa3IMYHBIM
KPUTEPUSAM, TAKUM KaK XUMHYECKasl CTPYKTypa, (hapMaKoJOTHYE€CKUE CBOMCTBA U T.1.,
KOTOPBIMHM OMPEACISAIOTCA UX CBOMCTBA (XapaKTEPUCTUKH) U IPUMEHCHHUE.

Bcnomozamenvuvie  eeutecmea  (0CHO8aA  J1eKAPCMBEHHbIX  NPENnaApamos) —
5TO JIOOBLIE BEIECTBAa, 3a HWCKIIOYCHHEM aKTUBHOI'O BEIECTBA, BXOISIINE

B COCTaB TOMEOIIATHYECKUX npernaparoB, oOecrneyuBaromue (popMupoBaHUE
(KOHCTPpYHUPOBAHHUE) U CTAOMJIBHOCTH JIEKAPCTBEHHBIX (DOPM, KOTOphIE€ HE BIHSIIOT
Ha ux (apMaKOJIOTHYSCKYH0 AaKTUBHOCTh, (YHKIMOHAJIbHBIC XapaKTEPUCTHUKH,
3(phEKTUBHOCTH M OE30IIaCHOCTH JIEKAPCTBEHHOTO Ipernapara.

@ODMbl comeonamuiecKux npenapamoes - Ta6J'I€TKI/I, APaxe, I'PAHYIIbI,

Karid  (BOAHBIE WJIM  BOJAHO-CIIUPTOBBIC), CHUPOINBI, CYCIICH3UHM, IOPOIIKH,
aMIyJIbHBIE PACTBOPHI IS WHBEKIUKA, HACTOMKU M OKCTPAKTHI, OIMOJEIbI0KH,
HEKOTOPBIE CBE€YU, MAa3U U IACTHL.
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®YHJIAMEHTAJIbHBIN BKJIAJI TAHEMAHA
B PASBBUTUE TOMEOITIATUMN.

TEPAIEBTUUECKHUN D®PEKT TOMEOINATHN HEITIOCPEICTBEHHO COIIPSI)KEH
C TEXHOJIOTMEHW U3TOTOBJIEHUA TOMEOIIATUYECKHUX JJEKAPCTBEHHBIX ITPEITAPATOB (IJIII).

@yHIaMEHTAJBHBIM BKJIaJOM OCHOBarens romeomnarnn Camyuna ['aHemaHa B pa3sBUTHE TOMEONATHH,
ABJIsI€TCSl  pa3paboTka M NPUMEHEHHWE MHOIOCTAJMWHOM  JyaJIbHOM TEXHOJOTMH  CTYIEHYaToOro
norenuupoBanus (TCII) mpu wusrotosnenuun [JIIIB xuakoit popme. basupysich Ha COBPEMEHHBIX HayUYHbBIX
3HaHMSX U TmpencrasineHusx, npumeHeHueM TCII obecrneunBaercs YCKOPEHHOE CHUKEHHE BEIIECTBEHHOM
coctasinstonien (koHnenTpanun) AOC u ocyiiecTBiasieTcs mpeoOpa3oBaHne BEIIECTBEHHBIX MUKPOUYACTHIL €€
aToOMOB, B MOJIEBOE KOPIYCKYJISIPHO - BOJIHOBOE AJIEKTPOMArHUTHO — SHEPTOMH(OPMALIMIOHHOE COCTOSIHHE:

v’ 60-nepevlx, OCYIICCTBICHHE CTYIIEHYATOr0 MOTCHIMPOBAHUS pPacTBOpa Moekyn (atomoB) AD
[0 JECATUYHOM WM COTEHHOM IIKajlaM, II03BOJSET YCKOPEHHO CHWXaTh MX BELIECTBEHHYIO
COCTABJIAIOLIYIO, TIOBBIIIAsE MPU 3TOM, B COOTBETCTBUM C 3aKOHOM COXPAHEHUS DHEPIHH,
DHEPreTUYECKUM YPOBEHDb UX IIOJIEBOM COCTABIISAIOLIECH;

v’ 60-6mopblx,  WCIOJb30BaHHE  ODHEPTOHACHIIIEHHOr0  pacTtBopa  Moiekyn  (aromoB) A®DC
U3 NpEeAbIAyIIENd CTYNEHH IMOTEHUMPOBAHMS HA KAKJIOM MOCIENYIOIIEW CTYyNEHW WX JWHAMHU3ALNUHU,
IyTEM MPWIOKEHUS HOBOM MOPUMM BHEIIHEM MEXaHWUYECKOW DJHEPIHH, II03BOJIAET ITOBBIIATH
DHEPreTUYECKUNA YPOBEHD PACTBOPA, MOTYYEHHBIX HA MPEABIAYIIUX CTYIECHIX NOTEHIUPOBAHUS.

Teopemuuecku 000CH06AHO U NPAKMUYECKU YCHMAHOBIEHO: YeM 00.1buie CmyneHell NOMeEeHUUpPOoBaHus
(yposenv nomenyuu) mukpouacmuy amomoe ADOC npu peanuszayuu TCII, mem sviuie IHepzemuuecKuil
yposenw IJIII u yposenv 3nepz080CnoIHeHUA OP2AHUZMA - IHEPZEMUUECKO20 YACHIOMHO - PE3OHAHCHO20
6030elicmeus Ha OnpeodesleHHble COCMABAAIOWUE OUONONA OPZAHUZMA C NOOOOHBIM OUANA30HOM YACHOM.
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MHOT' OCTAJJUMHASA TEXHOJIOT'USI )
CTYIIEHYATOI'O IIOTEHIIMPOBAHUA

Cucremoii nmoreHuupoBanusi npu_peaau3auuu TCII sasisercs COBOKYIMHOCTh MOJIEKYI
(aromoB) ADC, a Takke MOJEKyJl (aTOMOB) CIHMPTOBOIO pacTBOpa U AWCTUILIMPOBAHHOM BOJABI
(mpakTuYecku 6e3 mpruMecei), KOTOPbIC SBISIOTCS YIaCTHUKAMU TEXHOJIOTHYECKOTO TpoIiecca s
¢bopmMupoBaHUS, B COBPEMEHHOM HAYYHOM IIOHUMAaHWH, KBAHTOBBIX COMPSIKEHHBIX N3TyICHUH.
Texnosorus _crynenyaroro mnoreHuupoBanusi (TCII) — sro mHorocramuitHas myasibHas
TexHonorusi u3roropieHus [JIII, myrem CTynmeHYaToro CHUKEHHS BEIICCTBEHHOW KOHIUEHTPALUH
A®C ¥ MHOrOKparHO - MHTEHCUBHOW JWHAMH3ALMEN PacTBOpPA IyTEM MPUIIOKEHUS BHEIIHEH
MEXaHUYECKOM DHEPruu, B pe3ylbTare KOTOPOTo OOpa3yroTCs  KBAaHTOBBIE KOPITYCKYJISPHO-
BOJTHOBBIE DJICKTPOMAarHUTHO - SHEProMH(OPMAIMOHHOTO COMPSDKCHHBIC M3ITyYCHHS TOJICH
Mukpouactul] aroMoB ADC U 0JHOBPEMEHHO, B COOTBETCTBUU C 3aKOHOM COXPAHEHHSI IHEPIUH,
MOBBIIIACTCS UX YHEPTETUUECKUIN YPOBEHb Ha KaXK/I0M CTYIIEHU MOTEHIIMPOBAHUS.

Mmuorocraguiinas ayaabHass TCII wusroroBienus I[JIII ocymecrBasiercs:
Cmynenuamolm CHUMCCHUEM KOHUEHMPAUUU pPAcmeopa monekyn (amomos) cucmemvr ADC
OCYLIECTBIISIEMOM, Kak IIpaBWiIO, IO JECATUYHOM WJIM COTEHHOM IIKajgaX, C YKa3aHHEM
B MapkupoBke [JIII  ypoBHS mNOTEHIMH (KOJIMYECTBO CTYIEHEW MOTEHLMPOBAHUS), KOTOpas
XapaKTEepU3yeT €r0 SJHEPreTUUECKUI YPOBEHB;

Cmynenuamoii_ounamuzayueil pacmeopa monexyn (amomos) cucmemvt A@C MHOTOKPATHO
WHTCHCUBHBIM MPUJIOKEHUEM BHEUTHEH MEXaHUYECKOW SHEPTHH, ITyTEM SHEPTUYHBIX BCTPSIXUBAHUY
BOJHO — CHOUPTOBOro pactBopa Moisiekyn (aromoB) A®C. B mporiecce 3TOro, HMCXOAs U
COBPEMEHHBIX HAy4YHBIX 3HAHUI, 00pa3yrOTCs JUCKPETHBIE KBAaHTOBBIC COIMPSHKCHHBIC M3ITYUYCHHUS
(KOPITYCKYJSIPHO - BOJHOBBIE AJIEKTPOMATrHUTHO-I)HEPTOMH()OPMAIIMOHHBIE), C OIHOBPEMEHHBIM
ITOBBILIEHUEM HHEPreTUYECKOT0 YPOBHS pacTBopa Mojekyl (aromoB) cucreMbl ADC
BO30YKJICHHBIX U YHEPTOHAKAYEHHBIX HA MIPEABLAYIINX CTYIEHSIX MOTECHIIMPOBAHUS.
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HEOBOCHOBAHHOCTbh TOMEOINATUYECKON TEPMUHOJIOTUH,
HA OCHOBE COBPEMEHHBIX HAYYHbIX 3HAHUI 0 TEXHOJIOI UM
CTYNI€eHYaTOro MOTEHIUPOBaAHUSA

Ba3zupysace na cospemennvix HayuHvlX 3HAHUAX, 000CHOBAHHBIM ABNAECMCA PYHOAMEHMAIbHOE
HayuHoe euodenHue u npaeoma ocHoeamenn 2omeonamuu Camyuna I'anemana, Komopwlii
ewe 6 1839 200y ymeepocoan: «lomeonamuueckas OuHAMU3AUUA — IMO UCHUHHOE
npooyscoeHue ¢ HAmMyPaIbHbIX BEULECHBAX JIEKAPCHIBEHHBIX CBOIICHE, CKPbIMBIX, K020a IO
6euiecmeo HaxX00Umcs 6 HeooOPadOMAHHOM COCOAHUW).

T'omeonamuueckasa nomenyus — 510 pesynsrar peannsanuu TCII, koTopas XapakTepu3yeT YHEPreTUYECKUM
ypoBeHb [JIII: uem Bbimie noreHuus (ctyneHb noreHuupoBaHuss ADPC), TeM BbIllIe YHEPreTUYECKU YPOBEHb
u akTuBHOCTL aerctus [JIII Ha onpeneneHHble COCTABIIIOINE U B 1IEJIOM HA OPraHU3M.

Ilonamue «nomenyuposanue» 6 ooOUXooe U HOPMAMUBHBIX OOKYMEHMAX, CEA3AHHBIX C 2oMeonamuet, 4acmo
NOOMeHsIemcsi NOHAMUEM «Pa3eedeHuey, 4mo s611emcs HeoOOCHOBAHHbIM, 68UOY MO20 YMO OMPANHCAem
monvko 00Hy cmopony oyanvhou TCII — smo cmynenuamoe CHudiCeHue KOHYEHMpayuu 6eujecmeeHHol
cocmasnsaroweti ADC, no He ompadicaem Opy2yr0 CHOPOHY IMOU MEXHOLO2UU — CHYHEHYAMYIO OUHAMUSAYUIO
pacmeopa monekyn (amomos) ADPC, npumenHeHuem KOmopou 00VCI08IeHO U obecneuusaemcs jaedeoHoe
go30elicmaue 2oMeonamuieckoeo 1eKapCmeeHH020 NPenapama Ha coCmasisaouue opeanusma.

Beuody mozo umo nonamue «pazeedenue», monvko wacmuuno xapakmepuzyem oyanovuyio TCII, mpedyemcs
KOpPeKyus 20MeonamuyecKkoil mepmMutoIoZuu u 3aMeHa NOHAMUA «Pa3eedenue» Ha «NOMEeHUUposanuey,
Ymo 6 NOHOU Mepe 0yoem ompaxcamv He MOaAbKO Cymb IMOU MEXHOI02UU, HO U NPUPOOy 00pa3o6anus
mepaneemuuecko2o I¢pgpexma IJII1.
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OQHEPI'MA ITMHAMMUIAILINN
NePBUYHBbIC U BTOPUYHBbIE KBAHTHI

Ilpu peanuzayuu  MHO2OCMAOUUHOU  MEXHOI02UU  CHIYHEHUAMO20
HOMEHUUPOBAHUA, C MHOZOKPDAMHO - UHMEHCUBHBIM NPUTIOHCCHUECM
BHEUWIHEU MEXAHUYECKOU IHEpPUU OUHAMUZAUUU HA KAHCOOU CHIYNEHU
NPU2OMOGICHUA 20MEONAMUYECKO20 npenapama, COBOKYRHAA IHeEPUsl

PE3KUX 6cmpﬂxu6auuﬁ Aeinaemca 00CMamoyHo MOULHDBIM o0ns

npeoopazoeanus cCmpyKmypsl 6ceil 600bl 8 HEDOAbUIOM 00beme eMKOCHU,
8 KOMOPOU OCywiecmennaemcia OuHaAMuU3auus pacmeopa cyocmanuuu,

011 00pA308aHUA OUCKPEMHBIX KBAHMOBBIX CONPANCEHHBIX UTYYUCHU,

Ilpu ounamuzayuu amomoé aKmueHou gapmayesmuyeckou cyocmanyuu
8 NPOUECC BLIHYHCOCHHO20 U3JTYUECHUS 606/1€4CHbl 064 KGAHMA: NEPEUYHbLU
K6aHm, 6bl3bl8AIOWUN UCHYCKAHUE U3TYYEHUA 6030YHCOCHHBIM AMOMOM
cyocmanyuu, U GMOPUUHBLIU KEAHM, UCHYUIEHHbIU IMUM AHLOMOM.
Ilpu smom, émopuunvie K6AHM bl HOOOOHBL NEPEUUHDIM.




3AKOH COXPAHEHUSA DQHEPI' N

B npouecce peanuzauuu MHO20CMAOUUHOU MEXHOI02UU
CMYNEHYAMO020 NOMEHUUPOBAHUA, NPUIONCEHHAA GHEUIHAA
IHepeusa  OuHamu3auuu  obdecneuusaem npeoodpazoearue
MAMEPUAIbHO - 6EUIeCHIEEHHOU COCMABNAIOUWCH AMOMOE
cyocmanyuu 6 - MamepuaibHO-noaeeyro,  NnocpeocHeom
00pa308aHuUA K6AHMOBHIX CONPANCEHHBIX UITYUCHU.

B coomeemcmeuu c 3akonom coxpawenusn IHepzuu -
IHEP2UA He 603HUKAEm U He UCUEe3aem, OHA MOXMCEm
npespamiamsbcsa U3 00H020 6UOA 8 OPY20U, A MAKICe
nepeoasamuvca om 00OHO20 meia K opy2omy, 6 Hauiem
cayuae, 8 IHEPIUIO U3TYYEHUAL.
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SHEPTETUYECKUU YPOBEHb
roMeonaTu4ecKoro JeKapcTBeHHOIo npemnapara

Hcxo0a u3 3akona coxpanenus Hepeuu, AGAAEHICA
000CHOBAHHBIM: yem oonvue cmyneHeil
HOMEHUUPOBAHUA PACMEOPA AMOMOE CYOCMAHUUU
npU U320MOBJICHUU 20MEONAMUYecKo20 npenapamada,
mem  evluie €20  IHEP2EMUUECKUI  YPOBEHDb
U, COOMBEMCHBEHHO,  @blUle  YPOBEHbL €20
IHepzemuuecKko2o YACMOMHO - PE3OHAHCHO20
8030€liCMeUsl  HA  MUKPONOIA  ONPEOe1eHHbIX
COCMABIAIOUWUX UETIOCIIHO20 OP2AHUMA.




BO3BY/K/IEHHBIE ATOMbI
AKTUBHOHM (hapManeBTHYECKON CYyOCTAHIIUH

Cocmosanue amoma, 6 KOmopom ece 3/ieKmpoHbl Haxo0amcs
HaA CmMAauUuoOHApPHbBIX opﬁumax C HAUMEHbUICU BO3MOIICHOU
3Hepzueﬁ, Ha3vleaemcsa OCHOBHbIM. Bce Opyzue COCmMoARUA
amoma Hasvledaromc 6036y3f00€HHblMu.

Ha  kaxcoou  cmynenu  peanuzayuu - mexHon02uu
CHYNeHYamo20 NOMEHYUPOBAHUA, 34 CUEHl HPUTIOHCEHUS
BHEWIHECU MEXAHUYECKOU IHEp2uUU OUHAMUIAUUU, AHOMDbI
cyocmanyuu, nepexoos 6 6030YHCOEHHOEe COCmOAHUE,
U3IYYaom 3IHEPIUl0 U B0JIHOBblE CEOUCHEA MUKPOUACHIUY
UX COCmMasaaArnvuwux, Komopwvle oonaoarom caeoyrouumu
xXapakmepucmukamu:  OJUHOU ___ 6OJIHbl,  AMHJIUMYOOU
U 4acCmomou, C60UCH6EHHBIMU OAHHBIM AMOMAM.
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YTO TAKOE KBAHTbHI COIMPAKEHHOI'O U3JITYUEHUA,

KBAHTBHI COIIPA/KEHHOI'O HU3/IYYEHUA -
IMO Wapooopaznoe KOpnyckyaapHo - 60JIHOBOE
oopa3zosanue 0ya1bHO CONPANHCEHHDBIX
INEKMPOMAZHUMHO - IHEP2OUHPOPMAUUOHHBIX
UZIYUCHUU amomoe cyocmanuuu, Komopbwli
CIMPYKHYPHO ROO00EH CMPOCHUIO U3TYYUBUIE20
e2o amoma.

ATOMOB AaKTUBHOW (hapMaLieBTUYECKON CyOCTaAaHIUU?

\




CTPYKTYPA KBAHTA COIIPAKEHHOI'O U3JTYYEHUA
aTOMOB aKTHMBHOM (papManeBTHYEeCKON CyOCTAHIIUH

ba3upysace na noooonocmu MmaKkpo u MUKPO
npupooa ycmpoucmea, He umes Heo0X00UMbIX
MEXHUYECKUX B03MONCHOCHMEU 3A2IAHYMb 21Y0IHCe
8 cCmpoeHue K6AHmMO8, C 8blCOKOU 6EpPOAMHOCHIbIO,
000CHOGAHO YymeepIcOeHue, Umo KeaHm umeem
CMpOEHUE AHAN02UYHOE CHPOCHUIO U3TYYEHHO20
eco amoma u cocmoum u3 Keazu__aopa —
no1€e6020  IIEKMPOMAZHUMHO20  00pa3oeanus,
a makdxce u3 Keasu _00010YKU — HNO1e6020
IHEPZOUHPOPMAUUOHHO20 00PA30BAHUA.
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KBAHTOBBIE CONPSI)KEHHBIE U3JIYYEHUSI ATOMOB
AKTUBHOM ®APMALIEBTUYECKO CYBCTAHIIUU,

o0pa3ywinuecsi MPU UX BO30YKAeHNH MOCPEICTBOM JUHAMM3ANNM MIyTeM MHOTOKPATHO-
HHTEHCHUBHOTO MPUJIOKEHUSI BHEIIHEel MeXaHU4eCKOil YJHepruu.

Keanmoeuvie conpasxcennvie uznyuenus (KCH) — 1o chepuueckue mojeBbie
oOpa3oBaHus,  MPEACTABISIOMME  COOOM  TMOJEBYHD  COBOKYHHOCTH
KOPITYCKYJISIPHO - BOJIHOBBIX 3JICKTPOMArHUTHO - SHEPTOMH(OPMAIIMOHHBIX
CONPSDKEHHBIX M3JIY4YeHUN MHUKpodacTl] aToMoB ADC, oOpaszyromuecs npu
MHOTOKPAaTHO - UTHTEHCUBHOM IPHUJIO)KECHUH BHEIITHEH MEXaHUYECKOM YHEPTUH
Ha KaXIOW CTYIIEHHM WX JuWHaMu3anuyd B mnponecce peammzanuu  TCII,
KOTOPBIE COCTOSIT U3 KOPMYCKYJIOB (KBa3WYACTHIL) U BOJIH, XapaKTEPU3YIOLIUX
(u3nUecKre CBOMCTBA ATUX MUKPOYACTHII.

KCH (kKcumuonsy) — 53TO HAUMEHBIINE KOPIYCKYISAPHO - BOJHOBBIE
AJIEKTPOMArHUTHO - JHEprouH(OpMalMoOHHBIE cdepuueckrue o0pa3oBaHUs,
koTopeie npu peanmmzanuu 1TCII nepenocstes n normomarorcs KB/, a Takxke
MOT'YT OBITHh MCIIOJIb30BaHbI JJIsl ONMMCAHUS MOBEICHUS MUKPOYACTUI] aTOMOB
ADC mpu X TUHAMHA3BALNAM.
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NOHU3AIIUA
aTOMOB aKTHMBHOM (papManeBTHYEeCKON CyOCTAHIIUH

Honuzayua - mo oopazoeanue npu ounamuzauuu  amomoe ADC
NOJIOHCUMENbHBIX UOHO08, G MAKMHce C60000HBIX - OMPUUAMETbHO
3APAHCEHHBIX  IIEKMPOHOB,  AGIAANOUIUXCA nepeHocuukamu - ux
KOPHYCKYIAPHO-60/IHOBBIX  CBOUICME  (XApPAKmMepucmuk), Hnocpeocmeom
aupnozo npocmpancmaea, 6 NOAOHCUMENbHO 3aAPANHCEHHBIE KO2ePeHnHble
oomenwl 600vl (K/IB), cocmosuue u3 nonoxrcumenvHo 3apAHCeHHbIX UOHO8
800bl, maKce oOpazosasuiuecs 6 npouecce Ux OUHAMU3AUUU.

Takum oopazom, npu ounamuzauuu amomoe ADC mnozokpammno-
UHMEHCUBHBIM  NPUTIOHCCHUEM  G6HEWIHell  MEeXAHUUecKou  IHepzuu,
npoucxooum OyaivbHble uzuueckKue nPoueccvl: 00pa3yiomcsa KeaHmoswle
conpaxcennvte uznyuenusn (KCH), a makice nonoxcumenvho 3apax;ceHnvle
UOHBL IMUX AMOMO8, MO eCMb OUHAMUIAUUA AGIAEMCA CHOCOOOM
00pa306aHUA NOEBHIX U3TYUEHUI U UOHU3AUUU 8030YHCOCHHBIX AMOMOG.

~
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MAMSTH BOABI JIOKA3AHA
MHOI'OYUNC/ICHHBIMMU Hay‘-IHI)IMI/I I/ICCJIEJIOBaHHHMI/I!

B XX e¢eke ceoiicmeo 60061 umembv namamv HPOMUBOPEUUTIO HAYYHOMY
HOHUMAGHUIO (QU3UUECKOU XUMUU U OMPUUATOCL HAYYHBIM COOOULECMBOM.
Hayunwvie cnopst 60Kpyz nonamus «namsamo 600bl» pa3pasuucet 6 nauaine 80-x
200068 NPOULIO20 6€KA, NOC/E CKAHOWIbHOU NYOIUKAUUU 6 U38ECHHOM HAYYHOM
ycypuane Nature cmamovu @PAHUY3CKO20 UMMYHO1024 C MUPOBLIM UMEHEM
Kaxa bensenucma. Yuenwtit 3as6un: «Cumyauus neoopamuma. Ilowen npouecc
HAYYHO020 OCMbBICTICHUA (PeHOMEHA 20Meonamun)).

Hemeuxkue oOuogusuku u3 2100a1bHOU  UCC1€008AMENbCKOU  NaamM@Popmul
Resonance Science Foundation yeepenmno ymeepicoarom, umo y 600bl ecHib
namamos u OHa cnocoona nepedasamuv ungopmayuro. HUzyuan omoenvHvle Kaniu
600bl NPU HEBEPOAMHO DONLUIOM YEETUUCHUU, YUEHbIE CMO2TIU (PU3UYeCKU Y8UOEmb,
Umo Kaxcoaa Kanjia 600bl UMeem C60U UHOUBGUOYATbHBIU MUKPOCKONUYECKUU
PUCYHOK, OMJIUYAIOWUILCA Om OPY2020.

Booa, 6 komopoit ocywecmenaemcsa Ounamuzayus cyocmaHyuu, coxXpaHsaem
HOBONPUOOPEemeHHble C8OUICHMEA (XAPAKmepucmuKu) oasce nocie moz2o, KaKk oHa
«pazobaeiennan)y 6 Hell 00 NPAKMUYECKU  (HYAe60U»  KOHUEeHmpauuu,
mo ecmu oonaoaem «RAMAMBIO).
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JUCTUJIIJINPOBAHHASA BOJA

OCHOBA (DOPMHUPOBAHMSI TOMEONIATHYECKOT0 Mpenapara

Ilpu peanuzayuu mexHonAOCUU CHIYNEHUAMO20
NOMEHUUPOBAHUA, (DYHOAMEHMAIbHOE 3HAUEeHUE
umeem npuUMeHeHue OuUCMUIIUPOCAHHOU B00bl,
86U0Y, npexcoe 6ce20, NPAKMUUECKO20 OMCYHCH U
npumeceil, @ maKHce 603MOMHCHOCHMU KA4eCmEEeHHOU
ukcauuu ((3anucu) KOPpRycKyIiapHO — 60JIHOBBIX
CONPANCEHHBIX U3IYYEHUU ITIEKMPOMAZHUMHO —
IHEP2OUHPOPMAUUOHHBIX no.neit amomoe
AKMUBHOU (hapmayesmuueckou cyocmanyuu.




KOI'EPEHTHOCTD - 93TO COCTOSIHHUE TTOPAJKA MATEPUMN:
KJII0YeBO€e KBAHTOBOE siBJIEHHE MUPOYCTPOIicTBA.

1.  Boeambviu onvim ucciedo6anull U NOCAeOHUe OOCMUNCEHUS 8 K8AHMOBOU
OUOI02UU NOKA3BIBATOM, YMO KO2EPEHMHOCMb, KAK COCMOsIHUE NOPSOKd
mamepuu, 8  CONPSAdNCEHUU C  INeKMPOMALHUMHO-IHEP2OUHpOp-
MAYUOHHBIMU U, BO3IMOIICHO, OpYeUMU  NOJAMU, SGIAEeMCsi OOHUM
U3 KJI0YUeBbIX KBAHMOBLIX S6/IEHUL MUDOYCMPOUCMEA.

2. Ksanmosvle xocepenmuvie s61eHUL XOPOULO OOBACHAIOMC 8 pazdene
K8AHMOBOU meopuel Nnojisi — KBAHMOBOU 2EKMPOOUHAMUKOU, KOMOPAs]
Cneyuanusupyemcs Ha 63aumo0eucmeull Mexcoy euecmeom U noJsmu.

3. Keammosas  snexmpoounamuka  obecneuugaem  meopemuiecKyio
U IKCNEPUMEHMATILHYIO OCHOBY 0I5l MOOEIUPOBAHUSL (DYHOAMEHMATLHOU
PONU KBAHMOBBIX NIEKMPOMACHUMHO —IHEP2OUHDOPMAYUOHHBIX NOJlell
U NOMEHYUANn8 8 MHO20YPOBHEBbIX KOSEPEHMHBIX CMPYKMypax
Op2aAHUIMO8;

4. Coenacro smoti mooenu, 8ce YPO8HU OP2AHUIMA XAPAKMEPUVIOMCS
COOCMBEHHLIMU — CHEeYUPDUUECKUMU  BOTHOBLIMU  PYHKYUAMU, a3l
KOMOPHIX 2APMOHUUHO OPSAHU30B8AHbL U CO2NACOBAHLL OpYe C OPYeOM
8 MHO20YDOBHEBOU  KOSEPEHMHOU  YEIOCMHOCMU U  eOUHCmaee,
npu HapyuleHuu Komopoeo 803HuKaem 00je3tb.




KOI'EPEHTHOCTDb
N KOI'EPEHTHBIE TOMEHBI BO/IbI

Kozepenmnocmo (om nam. cohaerens — «naxooawuiica 6 cea3u») — 6 pusuke
CKOPPEenupoBaHHOCmy  (CO21ACOBAHHOCHB) HECKOJAbKUX KO1e0amenvHblX Uil
BOIHOBBIX  NPOUECCO8 B0 6pPEMEHU, O00paszyluwiue npu UX  CIOHCEHUU
unmepghepeHyuoOHHyI0 KapmuHy.

Kozepenmmnuwie oomenwt 600wt (K/[B) — 3mo wiapooopasnvie oyanvhvie 00pa3osanus
HOJI0HCUMENbHO u OMmpuUUamenvbHo 3aPAHCEHHBIX UOHOB 8000l
C KPpUCMANIUYECKUMU  CBOUCHBAMU, BOZHUKANOWUEe NPpU  OUHAMUAUUU
(6cmpaxusanuu) 00vema 600bl, Nymem NPULOHCEHU 6HEUIHEll IHEePUU.

K/IB ne e63aumoodeiicmeyrom medxucoy cobou u omauvaromcsa 0o0jiee 6blCOKOUl
NJIOMHOCMbI0, 6A3ZKOCHIbI) U YCHOUYUBOCHbI) K BHEUWHUM 8030€lCHmeUsm,
001a0awom co8OKYNHOU IHepIUell UX COCMABIANWUX, A MAKHce COOCHEEHHbIM
INEKMPOMACHUMHO-IHEP2OUHPOPMAUUOHHBIM NOTIEM.

K/IB — 9mo Oyanvnblie 00pa3zoeanus  COBOKYNRHOCHU  NOTOHCUMENbHO
U OmpuuameIbHo 3aPANHCEHHBIX UOHO0E 600bl C80€20 pooa OyaibHble UOHHbLE
«amomwvl) - 00MeHbl, KOmopbwvle 00pazyom UOHHbIE «(MOJIEKYIbD) - UX KJ1ACHepbl.
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KOPITYCKVJIAPHO - BOJIHOBBIE JOMEHbDI

HOCHUTEJIM JHEPTUH U CBOMCTB (XapaKTEepPUCTHK) AaTOMOB
aKTHMBHON (hapmManeBTHYECKON CyOCTAHIIMM

Ilpu oOunamuzayuu pacmeopa amomos aKmMueHoU hapmayeemuyecKkoil
cyocmanyuu 00pazyromca wapooopasnvle Ko2epeHmHusvle 00MeHbl 800bl KOMOopbvle
no2iowana u YHIOMHAA, HA KAXHCOOU CMYNEeHU OUHAMU3AUUU KEAHMOBblE
COnpsdCceHHble U3IYYEeHUA, CIAHOBGAMCA KOPNYCKYIAPHO-80JIHOBLIMU OOMEHAMU -
HOCUmMeNnAMU AKKYMYJAUPOGAHHOU IHEPZUU U ceolicme (Xapaxmepucmuk),
UBIYYUBUUUX UX AMOMO6 U RNpeocmaesnaom coboil, ceoez0 pooa, 60JHOGOI
nopmpem (omne4amox) IMUX amomoe u, no Cymu, CIAHOBAMCA KEAZUAMOMAMU
aKmMueHol hapmayeemuyeckoul cyocmanyuu, HeCyuuMu ux nojeewle Ceolicmaad.

Oopaszosasuwumuca npu ImMom Kiacmepamu KOPHYCKYIAPHO-B0JIHOBLIX OOMEHOE
HACblUWAemcsa 0CHOBA 20MEONnAmuYecko20 npenapama, KOmopwvle nocjie 6HeceHus
8 Op2AHU3M  YACMOMHO-PE3OHAHCHO  63AUMOOCIUCMEYIOM ¢ MUKDPONOIAMU
€20 CcoCmagaAlWUX,C NnO00OHbIM Ouana3zonom uacmom. Takum oopazom
8 Op2aHU3M nepeoaemcs IHepzus OUHAMUAUUU U CBOUICHMEA (XapaKmepucmuku)
8030YHCOCHHBIX AMOMO8 AKMUBHOIL (hapmayeemuyeckoll cyocmanyuu.
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KOPITYCKVJISAPHO — BOJTHOBBIE TOMEHDI
chepuyeckue KBAHTOBbIE KOHAECHCATOPLI

Kopnyckynapno-6onnosvle _0oMeHvl — 3mo, no cymu, cepuueckue
K6aHmoewvle KOHOeHcamopbl, ocywiecmenaouiue noznouwienue,
HaKonaeHue, ynji1omHeHue u nepeoavy 6 20Meonamuyieckuil npenapam
noJ1e6blX CBOUCME (XAPAKMEPUCMUK) KEAHMOBLIX CONPANCECHHDBIX
U3TYYEeHUNl amomMo6 AaKmueHoOU apmayeemuueckoi cyocmanyuu
npu UX OUHAMU3AUUU.

Kopnyckynapno-60.inoevle _00MeHbl NPeOCmasnsaiom coooii ceoezo pooa
«08YXNONWOCHUKW) C HEPEMEHHbIM 3HAYEHUEeM eMKOCmU U Manou
npPoBOOUMOCIbIO,  KOMOpble  00paszylomcs,  NPeonoIoHcCUmenbHo,
U3 NOJIOHCUMENbHO 3APAHCEHHBIX UX B0IHOBBIX A0ep U OMPUUAMENbHO
3APAHCEHHBIX 0007104€K O00MEH08, C OUIIEKMPUKOM MexHcOy HUMU,
KaKo6biM, 6UOUMO, AGIAAIOMCA YHACMUUBL IPupa, umeruiue 6uvlCOKyIo
OUITIEKMPUUECKYI0 CHOCOOHOCMb U UACMUNWbL OUCIUITIUPOBAHHOU 600bL.

~
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KOPITYCKWIAPHO - BOJIHOBBIE JOMEHDI —

OPraHU3yIMe HAYAJIA UX KJIACTEPHBIX 00pa30BaHM

INeKmpomMazHuUmnoO - IHEPZOUHPOpMaAUUOHHOE  nojle
KO2epeHMHBIX KOPNYCKYNAPHO - BOJHOBLIX O0OMEHO8,
AGNAIOMCA  OP2AHUSYIOUWUM  HAYATIOM  00bEOUHAIOULUM
IMU O0OMEHbl 6 KJIacmepHble 00pazoseanus, ceoezo pooa,
K6AHMO0BO - 60/IHOBBIE KGA3U («(MOJICK)IbL).

Keanmoewie anexkmpomacnummno — Inepzoungpopmayuonnole
noas, oopayruiuecs 6 npouecce OUHAMUIAUUU PACMEOPA
amomoe cyocmanuyuu, AGAAIOMCA U HACMUUAMU U
goIHamu, umeroumumu ONnpeodeeHHyo yacmomy,
AMNAUMYOy U ONUHY 80JIHbL, KOMOPblIEe OMHOCAMCA K cjhepe
HAYUHBIX UCCIE008AHUIl CREUUAIuUCmamu 6 ooaacmu
K6AHMO0BOIL 31eKMPOOUHAMUKL.




~

KOI'EPEHTHBIE KOPITY CKYJIAPHO-BOJIHOBBIE IOMEHBbI
cpepuyeckre KBAHTOBbIE KOHACHCATOPbI JHEPrUU TUHAMMU3ALMH.

Kozepenmmnvie KopnycKynisapHo-6071HO6ble OOMEHbl NPEOCHMABIAAIOM CO00ll
06e  KOHueHmpuueckue cghepol, pazoeiieHHbvle chepuuecKkum caoem
oulnekmpuxka — IPpupom u  vacmuuamu - IMUN06020  Chupma.
Ecnu enympenneit 00k1aoke cooouwums 3apao +q (nonoxcumenvHvle UOHbBL
amomoe cyocmanyuu), Ha 6HYmMpPEeHHell NOBEPXHOCMU GHEeWIHell 00KN1a0KU
uHOyyupyemcs 3apao -, a4 Ha GHewHell ee nosepxHocmu +q,
COOMEEMCMEEHHO, NOle MAKO20 KOHOEHCAmopa cocpeoomoueHo maojibKo
MexHcoy 00KINa0Kamu:

ab ;- N
‘@ﬁ C=47{80—rR A = q l—_:
’Ié” R -r 4/?50 X Rj

o7
PA3HOCHLD ROMEHUUATIOM eMKOCmb chepuueckozo
Mexcoy 00Kaaokamu KOHOeHcamopa




KJTACTEPDBI KOPITYCKVJIAPHO — BOJIHOBbBIX TOMEHOB:
cucreMa chepruiecKNX KBAHTOBBIX KOHAEHCATOPOB

CoB80oKynHOCImMb KO2EPEHMHBIX KOPHYCKYAAPHO - B0JIHOBBIX
00MEHO08 8 Klacmepax OUCMUIUPOBAHHOU 800bl 00PA3YIOM
cucmemy chepudecKkux K6aHmoBwvlX KOHOEHCamopos IHep2uu
u CONPANHCEHHBIX K6AHM 08O - 80JIHOBBIX
INEKMPOMAZHUMHO - IHEP2OUHGOPMAUUOHHO20 NOTEBbIX
ceolicme (Xxapakmepucmuk) amomoe cyocmanuyuu, Komopule
8 OoatbHeluem, nOCPEeOCmeomM  20MeOnamuyecKozo
npenapama, NEPeHOCAMCA 8 OPZAHUZM U 63AUMOO0ECICEYIOMm
C KIeMKAMU ONPeOeeHHbIX COCMAGIAIOWUX OP2AHUIMA
C HOOOOHBIM UYACMOMHBIM OUANA3OHOM.




MHOI'OYPOBHEBAS MOJIEJIb
KOI'EPEHTHOCTHU B OPTAHU3ME

HorepeHTHOCTL Ha YPOBHE
BCETO OPTAHMIMI [ myy)

HorepeHrHoCTe Ha YRPOBHE
CHCTEMbLI Dpranoa [(do)

HorgpeHTHOCTE Ha YPOoBRHE
oprawa (®o)

HorepeHTHOCTE Ha YPOBHE

THamm  [Dt) @

HorepesTHoCTs Ha yposHe "
HNETHM  (dc) g

BCe ypoOBHM HOMePeHTHOCOTH XapaKTeprayroToca cobocreenHbinm dhazanm p M PAAKPOBOMHOBLI MM dpyrHmLy. 'I.I.I' = -l_p-n .j@

"Kusznennan snepeua'’’ Kak 3n1eKmpomacHuUmMHO-IHEP2OUHPOPMAUUOHHAA KEAHINO0BAS
KO2epeHmHOCMb, KOHUEHMPUPYemcsa HA ONMUMAIbHOM Koaudecmee CcmeneHell
C680000bl, YMO NO360]11€M OP2AHU3MY AOANMUBGHO PEAZUPOBAMb HA GO3ZMYUICHUA
OKpYicatouieil cpeovl, COXPaAHAA C6010 00uLyI0 (ha3o8yi0 KO2epeHmHOCHLb.

B namonozuueckom cocmosanuu mepaemcsa  yCmoudueoCmv  ONMUMATLHOU
MHO20YPOBHEBOIU KO2EPEHMHOCMU, NPU IMOM “HCUHEHHAA IHEP2UA’’ pacceusaemcs
Ha HeCKOIbKO CmeneHell c60000bl, Ymo He AGIACMCA ONMUMATIbHBIM 0J151 OP2AHUIMA.
Sumponus 0suxicemcs K ypoeHio, KOmopbwlil He AGIAACHCA CAMbIM O1A20NPUAMHBIM.
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ANEPHO-IIVTAHETAPHASA AYAJIBHO-IAYAJIbBHASA
MOAEJIb ATOMA BEHIECTBA

MUKPO sodepno - nnanemapuasn mooeivb amoma _ananocuuna (noooona) MAKPO conneunoii
cucmeme, 6 KOMopou 60KpY2 COJTHUA - MACCUBHO20 A0PA 8PAULAIOMCA NIAHEmMbl - ITIEKMPOHDL,
Komopule, 8 C6010 0uepedb, maKiice 001a0arom a0pom U CJ10HCHOU 6HYMPEHHEl CHPYKMYPOIl.

Hopo _amoma oobOnraoaem  npeumyuieCmeeHHo  I1EKMPOMAZHUMHBIMU — CEOUCHEAMU,
a IeKMpPOHHAA 000710YKa amomMa — HPEUMYUIECHIBEHHO IHEP2OUHPOPMAUUOHHBIMU
ceoiicmeamu. Q0vemMHO - 601H06AA INEKMPOMAZHUMHO - IHEPZOUHPOPMAUUOHHASA
207102PaAmMmMa amoma AaAaemcs, ce0ezo pPooda, €20 KOPHYCKYIAPHO - 60JIHOBbIM NOPHIPEMOM,
COOePHCAUIUM CBOTICHLBO UE1020 8 KAMHCOOU C80eI COCMAsIAIOUL eI,

DIeKMPOHbL _amoma, aHaio2uell G0JAHOBbIX «NJIAHEm), 8PAUAIOUUXCA B6OKPY2 C80€ll ocu,
a maksce 6OKpy2 A0pa — CONHUA U UMEIOM COOCMEEHHYI0 80JIHOGYI0 CMPYKMYPY HOO000HO
80JIHOGOUI CHMPYKmMYpe A0pa amoma u, HAx00ACb 60 GHYMPEHHEM IPUPHOM NPOCMPAHCHEE
amoma, AGNANOMCA NPEUMYUIECINEEHHO HOCUMENAMU IHEPZOUHPOPMAUUOHHBIX CEOUICHE
amoma ADC, a maxice 061a0arom 3MeKmMpoOMaAZHUMHBIMU CEOUICHI86AMU.

DIeKMPOHbL __COCIOAM U3  COOCHIBEHHO20  CONPANCEHHO20  IHEPOUHPOPMAUUOHHO-
INEKMPOMACHUMHO20 60JIHO8020 NOAA, (YHKUUOHUDPYIOM 60 GHYMPUAMOMHOM IPUpHOM
npocmpancmee amoma U, UMes  NPEUMYULeCMEEHHO  OMPUUAMENbHBIIL  3apAal,
INEKMPOMACHUMHO 63AUMOOCUCMEYIOM U NPUMAZUCAIOMCA NOJIOHCUMETbHO 3APAIHCCHHBIM
A0pom amoma.

~




AJIEKTPOMATI'HUTHOE I1OJIE
aToMa AKTUBHOM (papManieBTUYECKON CyOCTAHIIMM

AnexmpomazHumuoe noie - 30 0codas popMa MaTepuu,
B3aUMOJCHCTBYIOIIAS C DJIEKTPUYECKH 3apsKECHHBIMU
JaCcTHIIAMU, a TAK)XE C YaCTULIAMU, UMCIOIIIUMU COOCTBEHHBIC
JTUTOJIbHBIE U MYJIBTUIIONBbHBIC AJICKTPUUYECKUE U MAarHUTHBIC
MOMEHTBI MYJIBTUIIONBbHBIE MOMEHTBI, U IPEJICTABISAET COOOM
IyaJbHYIO B3aMMOOOYCJIOBICHHYIO COBOKYITHOCTD
JIEKTPUYECKOTO U MAarHUTHOTO MOJIEHM, KOTOPBIE MOTYT, MPH
ONpeJCICHHBIX YCIOBHIX, IOPOXKAATh APYT APYra.

Ilornomenue CrnoHTaHHOE HITYH4eHHE Bravy#EIEHHOE HATYUEHHE
2 E, 2 ) E ” ) E;
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QHEPI'OMH®OPMAIIMOHHOE IMOJIE
AaTOMOB AKTUBHOM (papMalleBTUUYECKON CYyOCTAHIIMHU

Iuepzounopmauuonnoe noie — IMO nojiegoe
cocmosHue mamepuu, ooOpaszyruieecsa npu peaiuzayuu
MexXHO102UuU CHIYREeHUYAm 020 NOMEHUUPOBAHU, Y EM
BHEUIHE20 IHEP2EMUUECKO20 8030CUCM8UA HA PACHBOD
amomoe  cyocmanuuu U pPazpovléa MeHcamoMHbBIX
cesazeil, Komopoe o0Opazyemca U3 KeAHMOBGAHHOU
IHepauUU U UHOOPMAUUOHHBIX XAPAKMEPUCMUK IMUX
amomoe (uacmoma, amnaumyoa, Qpaza).
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KBAHTOBBIE 2JIEKTPOMAI'HUTHO -
QHEPITOMH®OPMALNNOHHBIE COITPAX KEHHBIE
U3JTYYEHUSI MUKPOUYACTHUI] ATOMOB AKTUBHOM
®APMAIEBTUYECKOW CYBCTAHILIMU

KBaHTOBBIE 3IEKTPOMArHUTHO-IHEPTOMH(POPMAIIMOHHBIE COMPSKEHHBIE W3Ty4YEHUS,
MEPEHOCATCS MOCPEJACTBOM COJTUTOHOB U A(PUPHOTO MEKATOMHO - MEKMOJICKYJISIPHOTO
MIPOCTPAHCTBA B KOIECPEHTHBIE KOPIYCKYJISIPHO-BOJIHOBBIE JOMEHBI, KOTOPBIE
TaKkKe 00pa3yloTCs B MPOIECCE peanu3aldyd AyabHOW TEXHOJOTHMU CTYINEHYaTOro
MMOTCHIIUPOBAHUS.

Hughopmayus — 510 MOIyAAuUs dHEPTHUH, MOMTIONIAEMBIX M H3JIy4aeMbIX, B HaIIeM
clIydyae aToMaMH CyOCTaHIIMM, KOTOPBhIC, B CBOIO OYepeab B3aUMOACHCTBYIOT
C BO3MYILICHHBIMH MOJICKYJIaMHd BOAbI  (COJIUTOHAMH), IEePEeHOCS Ha HHUX
MOAYITUPOBAHHYIO DJHEPrUI0 AUHAMHU3AIWH, COIPSDKCHHOM C  ONpeACICHHBIM
IWAIa30HOM  YacTOT,  SBJSIONIUXCS  HOCHTCISAMH  SHEProMH(pOPMAIMOHHOMN
COCTAaBJIAIONICH aTOMOB CyOCTaHITHUHU.

Keanmoseo - eonnosvle  conpsasiceHHble  UIYUEHUA  INEKMPOMAZHUMHO-
IHEPZOUHPOPMAUUOHHBIX NO1€8bIX CBolicme (xapakmepucmuk) amomos ADC,
AGAIOMCA NEPEHOCUYUKAMU He MONAbKO IHep2uu, HOo u uHpopmauyuu, 6 6uoe
onpeoesieHHbIX Koneoanuil (vacmom), C60UCHMBEHHBIX OAHHBIM AMOMAM.
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IMOXAJIBHOE OTKPBITUE D®HUPA:
TaKOro NMpPopbiBa (PpyHJAAMEHTAJIbHAS HAYKA
He 3HAJIA CO BpeMeH JWHINTenHa.

B 2012 200y poccuiickue ¢uzuku He moavko mamemamuuecku onucaiu rpup,
HO U RNOMYUUIU NAMEHM HA CROCOD ROJIYYeHUs MEni06ou U INeKMPUYECKOll
IHEP2UU, A MAKIHCe YCMPOUCMEo 0J1a €20 peanuzauuu. InoxaibHoe OmMKpvlmue
ahupa 0ObLI0 NPUBHAHO CAMBIMU U3BECHIHLIMU HAYYHBIMU WIKOJAMU CHIPAHBL U
ONnyoONUKOBAHO 68 ABMOPUMENHOM HAYUHOM HcypHane «/]oKnaovt Akademuu Hayx.

AKademuueckue opzanuzayuu A6MOPCKO20 KOJIIEKMUGA ObllU camble UMEHUMmDble:
MI'Y um. M.B. Jlomonocoea; Hayuno-uccineooeamenvckuii  uHcCmumym
cucmemuvlx uccieooseanuit PAH; Qo0veounennvlit. uncmumym  8blCOKUX
memnepamyp PAH; Huncmumym cucmemnozo amanuza PAH. Ilonyuennvie
HAWUMU COOMEYeCmEEeHHUKAMU pe3yibmampl Nno 3IQPupy npouwiiu npoeepky
8pemMeHem U nPooO0IHCaAIOm WUPOKO NYOIUKOBAM bCA.

C60€6p€.M€HHO€ 603])09!(’081—[”8 Kamezecopuu 9d)upa U adeKeamHoe KOJIUYecCmeeHHoe
onucanue e2o ceoucme noseoJjisziem KapOunaﬂbuo papeutumbs maccy
HaKonuewiuxcs 6 HayKe npomueopeuud, 6KJllouas acneéKkmosl meopuu
OMHOCUMETbHOCMU U K6AHM O8O 4)”3”1(’”, a makKjiceé HaAy4YHblxX OCHO6 comeonamulu.




IOUP - BCEITPOHUKAIOHIAA MATEPUAJIBHASA CPEA:

MNEPEHOCYUK KBAHTOBBIX COIPSI)KEHHBIX U3JIYUEHUU ATOMOB
AKTUBHOU ®PAPMAIEBTUUYECKOUN CYBCTAHIINMN.

I'azomono0HBIN 3(pUP —3TO Heocsi3aeMoe, BCENMPOHUKAKIIAS MAaTepHAJIbHAS
cpeaa ¢ OTIMYHOW OT HYJS YHNPYIOCTHI) M IUIOTHOCTHIO, KOJIEOJIIOIIUICH
B HEOTPAHMYECHHOM [MANA30HE YACTOT, 3aNOJHSET MEXKMOJEKYJAPHO -
MeKATOMHO€ M BHYTPHATOMHOE INPOCTPAHCTBA, W NPEJACTABJISIET BHXPEBbIE
BO3MYIIIEHMSI — YIIPYTHe MPOaAoJIbHbIe KoJeO0aHusi (BOJHBI), 00pa3yonuecss npu
MHOIOKPATHO - MHTEHCUBHOM JTUHAMHU3AIUUA 3TOH Cpebl.

JdupHOE NMPOCTPAHCTBO ABJISETCS YHHBEPCAJIBHON CpedoH - HOCHTEJIEM BCexX
(pusyecKNX ¥ XUMHYECKUX B3aUMOAEHCTBUI, 00/1a1aeT OTHOCUTEJILHO MaJIOH
IVIOTHOCTHI), MAJION BA3KOCTHI) W OOJBIIOH YHNPYIOCTbI), M SABJISETCH
HOCUTEJIeM (MePEHOCYUKOM) KBAHTOBBIX CONMPHKEHHbIX U3J1y4YeHMI.

I'ny0okass mnpoHunaeMocts 3¢upa, 00yCJAOBJIeHA HAJIUYHEM BOJH JII000i
YacToThl, B TOM YHCJI€ PEe30HAHCHO B3aUMO/EHCTBYIINMMH ¢ KBAHTOBbBIMH
CONPSI’KEHHBIMM M3JIY4e€HUSAMHU, CIIOCOOCTBYS MOTJIOIIEHNI0 X KOPMYCKYJISIPHO
- BOJIHOBBIMM JIOMEHAMM BOAbI M UX YIUIOTHEHHIO, ¢ Y4YacTHEM COJIUTOHOB,
o0pa3youuxcs B JHHAMU3HPYEMOil Boje.
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3®UPHO - COJTMTOHOBBIN ITPOLIECC TEPEHOCA U YIINIOTHEHUS

KBAHTOBBIX CONPSIKEHHBIX W3JIYUYEHUM B KOTEPEHTHBIX
KOPIIYCKWISAPHO - BOJTHOBBIX TOMEHAX BO/IbI.

ConumonHvle A6/1eHUA - YHUBEPCAIbHBL U OOHAPYHCUNUCH 8 OUONO02UU, A MAKICe
8 PAa3HBIX HAYUHBIX o00aacmax: 2UOpomMexaHuxe, aKycmuke, paouogusuxe,
acmpoghusuke, okeamozpaguu, onmuueckoi mexHuke u op., 8 KOmopvix echmov 00Ha
odwaa uepma: 6 HUX U3YUAIOMCA GOTIHOGbIE NPOUECCHl, KOMOpPblEe ABIAIOMCA
PACnRPOCMPAHUMENAMU 803IMYULCHUTL, XAPDAKMEPUYIOUWUX BEULEeCHIE80 UIU nOoJle.

Jyanuzm coaumona, KaxK 607AHBI U UACMUYbl, Odem OCHO6AHue O0Jsa IPupHo-
COTUMOHHOU KOHYERYUU npoyecca nepeoaiu IHeP2ul U K6AHMOBHIX CONPAHCEHHBIX
U3JIy4eHUIl CB8OUICME (XAPAKMEPUCMUK) AMOMOE8 CYOCMAHUUU 6 KO2epeHNHble
KOPNYCKYINAPHO-607IHOBbLE OOMEHBL 80O0bL.

Dpupno - conumoHHbBLIL MeXAHUZM KOJIEOAMETbHBIX 63AUMOOCUCMEUIL C AMOMAMU
cyocmanyuu, 6vi3pl6arOm MoOYIAUU IPupa Ha pPE3OHAHCHOU UM HACHOMmE.
Ilpu 3mom conparxcennvle KonedbamesbHble NPOUECCHL NEPEHOCAM UHOYYUUPOBAHHbLE
Konebanus u IHepzuro, 8 OMCymcmeuu nepemeuieHus camozo Ipupa.

Conumon Kaxk uacmuye n000OHOI, 10KATUIOBAHHOU 6 NPOCMPAHCHIEE CMPYKIMYPHO
YCMOU4UBOU B0JIHbL, NOJIyYAem 6 Hacmosauiee epems 6ce 00.1buiee NPU3HAHUE,
OKa3bl6asACb NPUMEHUMBIM KO 6ce 00nbuiemy Kpyzy AG6NEHUIl: 6 KPUCmALlax,
\ B0JI0KOHHBIX C8EHO0B00AX, 6 HCUBLIX OP2AHUBMAX U 6 amMochepe 3emu. )




BHYTPEHHASA KUJAKOCTHASA CPEJA OPTAHU3MA —
chepa B3auMOACHCTBHSA C TOMEONMATUYECCKUM MPEnapaToM.

Buympennasa ycudxkocmuan cpeoa op2anu3ma — 3mo CO80KYRHOCHb MHcuOKocmelil
(kpoew, 1umepa, mxkanesasn HcuoOKOCmos), OMbleAIOUUX KIEM KU, OKOOK/IEMOUHble
CIMPYKmYpbl MKAHEU, NPUHUMAIOWUX Yuacmue 6 OCyuLeCmeieHuu oomeHa
geuwiecme Op2aHusmMa, AGJAAIOMCA NPOCHMPAHCMEOM, NOCPEOCHBOM KOMOPO20
8 MUKpONnoie KAemKu COCMAGIAIOWUX OpP2aHU3Ma YaACMOMHO-PE30HAHCHO

nepeoaemcsa IHepeus OUHAMUZAUUU U CEOUCMEa (XAPAKMEPUCMUKU) amomos
cyocmanyuu, Hocumenem KOmopuix AGJAAEH CA 20MeONAmuYecKuil npenapam.

Conumonwl, 6 conpaxceHuu ¢ IPUPHLIM RPOCMPAHCHIEOM BHYMPEHHEI
HCUOKOCHHOU CPeobl OP2AHUIMA:

Bo-nepeuix, ocyuiecmeiAAiom nepenHoc Kjiacmepoe 6035y.7{(’0€HHblx amomoe

cyocmanyuu, cocpeoomovyeHHvIX 6 npenapame, 6 KOPHYCKYIAPHO-80TIHOBLLE
OOMEHbl BHYMPEHH el HCUOKOCMHOIL CPeObl OPZAHUIMA,

Bo-emopulx, uacmommno-pe3oHaHcHO 63aUMOOCUCmEYIOm ¢ KOPHYCKYIAPHO-
B0JIHOBLIMU OOMEHAMU  OP2AHUBMEHHOU 600bl, 6 pe3ylbmame KOmopozo

noesluiaemcs 9Hepzemuuecmu? YPOGBEHDL OHPGOBJIBHHMX cocmaejiarouiux
opanuima c NOOOOHBIMU YACHOMHbIMU xXapakmepucmukamu.

~




I'OMEOIATHUYECKHUE ITPEITAPATBI
COBMECTHUMBI C ANTIOIMMTATUYECKUMH
IPU COBMECTHOM M (MJIM) COYETAHHOM MPUMEHEHUU
B MHTEIPATUBHOI Tepanumu.

Tomeonamuueckue JICKAPCHB6EHHbBIE Nnpenapanibl,
eeuOy 0COOeHHOCmEel UX U320Mmo6JaeHUsA nymem

RPDUMEHEHUA mexHoJ/iocuu cmyneHuamoclo
nomenuupoeanusn, a makKoice KedHmoeozco
IIEKMPOMACHUMHO - 3Hepzouud)opjnauuonnozo

YACMOMHO - PE30OHAHCHO20 MEXAHUIMA Oelcmeus
Ha Op2aHu3mM,  AGJIAIOMCA COBMECHUMbBIMU
C ainonamuyiecKumu npenapamamu, 66udy pazHoz2o
MEXAHUIMA UX OCUCMBUA, U MO2YH HPUMEHAMBCA 8
HU3KUX ROMEHUUAX 0€3 803PACMHBIX 02PAHUYEHUIL.
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TOMEOIIATUA ABJISETCA KPYIIHEUIIIEN
MEJIUIIMHCKONU CUCTEMOM MUPA.

Coepemeuuaﬂ zomeonamus Cmana HEOMBEMICMOU COCHMABGHOU UACHbIO MB@”E{UHCKOﬁ
cucmemnsl u, s3auacmynro, 6b160p0M nepeulmoﬁ MB@”E{UHCKOﬁ nowouiu 07151 JIeYeHUA Kak
ocmpsulx, maxk U XpoHu4eckKux 3a001€6aHUIL. @aKmopbl, cnocoocmeosasuiue 0llHthllllHOMy

>

>

pazeumuro comeonamuu.

Bo-nepevix, o0nacooapa cmaunoapmuzayuu, KoOmopasa uoem OblICHMPLIMU MEMRAMU
6 MeOuyuHe pa3eumulX CIMPAHAX, NPU INOM 20MEONAMUA He OmCcmaem om ail10namuu;

Bo-emopuix, donrvuoe konuuecmeo KIUHUYECKUX UCCTEO08AHUILL onpoeepio «meopuro
I’lJltlL{éﬁO» u 001(’(13(1]10, umo comeonamusa umeem HAYUHYI0 OCHO8Y U paﬁomaem;

B-mpemvux, cnekmp 3(160]188(1Hllﬁ, usziedueaemblx zomeonamueﬁ, cmail HAMHO20 uiupe,
uem  ciumailoco  pamHee. Hccneoosanusn nokKkasolearom, ymo c2comeonamuvyeckKkas
MeOUKAMEeHMO3HAA mepanuia morcem coulicpamsb CYyuleCmeeHHyo pojib npu OJIUMETbHOM
Jie4eéHuUu nayuernmaoe ¢ XxpoHuuecKkumu 3a60ﬂeeanu}mu;

B-uemeepmulx, 2omeonamuueckoe JieueHue Oeuiesie OOUWLEHPUHAMBIX MeEmo00s.
Hccneoosanusa, npoeedennvie 60 Opanyuu, nokazaiu, Ymo 20MeonamuyecKkoe jieueHue
6060¢ Oeutese anlonamudecKozo;

B — namuix, comeonamuueckue nekapcmea pacghacosansl, 3aneuamanvl U MapKupoeaHul,
umo aensaemca yOoOHvim 01 nayuenmos. Ilpumenenue 0o3upoeanus 6 ynako8oUHvIX
myoax, u320MOGIEHHBIX U3 NUWLEE6020 NAACMUKA, O00ecneyuno 2ucUeHUYHOCHb
U NPOCHOMY NPUMEHEHUA

~
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AKTYAJIBHOCTbB CO3JAHUA HAYKHU Ob OPTAHU3ME,
BASUPYIOUIENCS HA COBPEMEHHBIX 3HAHUSIX U JOCTUXKEHUSAX,
HA OCHOBE MYJbTUJIUCHUIIJIMHAPHONU CUCTEMHOMN UHTEI PALIUN.

B ycnosusax yckopennozo yxyouienusn ykonoz2uu, 011 obecneueHus onmumaibHo20
B80CCHMAHOGICHUA U COXPAHEHUA 300P06bA, A MAK}CE AKMUBHO20 00J120/1eMUsl
HaceleHus, 603pacmaem aAKmyaaibHOCHb IBOJIIOUUOHHO20 NeEPexood CO8PEMEHHOU
MEOUYUHBL HA €CMECMEEHHO - NPUPOOHBLIL NYyMb: OyaAIbHO-2APMOHUYHOZ0
U UHMEZPAMUBHO-COAIAHCUPOBAHHO20 PA3BUMUAL.

Ilpeonazaemca Omoenenuro  meouuunckux  Hayk  PAH, COBMECHIHO
¢ Munucmepcmeom 30pasooxpanenuss P®D, c¢ yuacmuem coomeemcmeyouiux
CHEeUUATUZUPOBAHHBIX CHIPDYKIYP, 4 MAK}Ce C UCHOAb306AHUEM MAmepuaios
uccieoosanuil paimeuieHnvlx 6 monozpaguu «Hayunvie ocnosvl comeonamuu:
meopemuuecko-npaKmuueckue  acneKkmol»,  C030amp  MEeNCOUCUUNTUHADHYIO
pabouyrww  cpynny no  000CHOBAHUIO meopemuyeckoco  (ynoamenma
HAYKH O OPTAHHU3ME, Ha ocHo8e KOmMopoz2o odecneuums nepexoo co8PeMeHHOll
MEOUYUHbl HA ECHIeCMEEHHO - NPUPOOHBLL HYMb: OYAIbHO - 2APMOHUYHO20
U UHMEZPAMUBHO - COANAHCUPOBAHHO20 PA3BUMUA, NO380AI0ULE€20 YCHIPAHAMD
HakKonuewiuecsa W He Nopodxcoarouiue 00pa306aHuUs HOBLIX NPOOIEM 6 PA3CUMUU
cucmembsl 30pa60OXpPaAHeHUs I CHPDAHDL.

- J




HAYKA Ob OPTAHU3ME
HA OCHOBE HAYYHBIX OCHOB I'OMeOIaTHH

Teopueckoe none OeamenvHocmu 0
¢opmupoeanus nayku 00 opzanuime,
nymem UHmMeZPAuuu HA CUCHMEMHOU OCHOBe
MEHCOUCUUNTIUHAPHBIX 3HAHUU, O2POMHA
U mpeoyiomcsa CKOOpOUHUPOBAHHBIE YVCUIUA
uccaeoosameseil, KaK 6 00;1acmu K6AHMOBOU
¢uzuku, oOuonocuu, maxk u  Opy2ux
HANPABIEHUAX HAYUHOU  OeAmelbHOCHU,
Komopbole AGIAIOMCA 0ZPOMHBIM HIACHIOM
0719 AMOUUUO3HBIX UCCle008amernell.
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JIEMEHTDBI TBOPYECKOHU HOBU3HDbI

B HAYYHbBIX OCHOBAX 'OMEOITIATUH

B npouecce o6ocnosanus HayuyHbIX OCHOE 20MeOnamuu, CcOenamvl psao
CUCMEMO0OPA3YIOUUX B8bI80008, 001A0AIOULUX HAYYUHOU HOBU3HOUL:

1. B cgepe si0epno-nianemapuol 0yaibHO-0YANbHOU MOOEIU AMOMd, 8 KOMOpOouU
ANEKMPOHbL  NO CMPOEHUID NOOOOHLL KBAUAMOMY, UMEIOM CILOXCHOE NOJle80e
KOPNYCKVISAPHO -  BOJIHOB0€  CMpOEHue U  COCmosim U3  NONEeB02O
ANEKMPOMAHUMHO20 0pPa U ALeKMPOHHOU IHEP2OUHDOPMAYUOHHOU 0OO0NOUKU.

2. B cgepe xeammosvix conpscennvix uznyuenuii (KCHU — xcumuownwvl) amomos
sewyecmea, Komopbwvle AGNAIMCI KOPHYCKYIAPHO - BOJIHOBLIMU INLEKMPOMACHUNHO
- 9HEP2OUHDOPMAYUOHHBIMU CHepuyecKUMU 0OPA308AHUAMU - KBA3U AMOMAMU.

3. B cipepe conumono-agpuprnoco nepenoca K8aHMOBBIX CONPSNCEHHBIX UNTYUEHUU
amomos cyocmanyuu 8 xKocepermuvie domervl 600vl (K/[B), obpaszosasuiumucs
8 npoyecce MHO2OKPAMHO-UHMEHCUBHOU OUHAMUZAYUU, NYMeEM NPUTOHCEHUS]
BHEUIHEU MEeXAHUYECKOU IHeP2UU, HA KAHCOOU CIYNeHU NOMeHYUpOBaHUAL.

4. B cgepe npeoopazosanusn K/[B 6 kocepenmuvie KopnycKyisapHo-60JHOBblIE OOMEHDbI
(KB/[) npu nozcnowenuu umu K8AHMOBLIX CONPANCEHHLIX UTYYEHUU, 8 KOMOPbLX
COCPeo0omoyeHa IHep2usi OUHAMUSAYUL U NOTEBblEe CEOUCMBA (XAPAKMEPUCTUKUL)

amomoe cy6cmam;uu, ux nocioweHuu, AKKymyaupoeaHuu u ynjiomHeHUuuU.
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3JIEMEHTHI TBOPYECKOH HOBU3HBI
B HAYUYHbBIX OCHOBAX 'OMEOITATUH (nponon:xenue)

5. B cghepe enympenneco cmpoenus Ko2epeHmuulx KOpnyCcKyJIapHO-80JIHOBbIX 0OMEHO8,
Komopvie ABIAIOMCSA  cheputecKumu 00pA308aHUIMU, CB80€20 POOd NOLEeBbIMU
K8A3UaAmMomMamu UCXOOHOU CYOCmAanyuu, u npeocmasisaom cobol KOPnyCcKyIAPHO -
BOIHOBYI0  DNEKMPOMACHUMHO -  JHEPCOUHDOPMAYUOHHYIO  CONPANCEHHYIO
COBOKYNHOCMb dHEP2UU U NONEBbIX CEOUCME (XAPAKMEPUCMUK) AMOMO8 CYOCMAHYULL.
6. B cghepe nocrowenuu u HacvlujeHUU OCHOBbL 20MEONAMUYECKO2O Npenapamd
Kaacmepamu OOMeHO8, OdalbHelule20 UX NepeHoca U YACMOMHO-PE30HAHCHO20
83AUMOOEUCMBUSL C MUKPONOJIAMU KIIEMOK COCMABAIIOUUX YeNLOCHO20 0OP2aAHU3MA.

7. B cgepe xsammosoco wuacmommno-pe3oHancH020 63aUMOOENCMBUs KIACMepos
O0OMEHO8, COCPe0OMOYEHHbIX 6 OCHO8e npenapamd, ¢ AHCUOKOCMHOU Cpeooll
OP2AHUBMA, ABNIAIOUE20CS HOCUMENLEM CBOUCME (XapaKmepucmuk) e2o Ouonojis.

8. B cgepe uwacmommno-pe3onancno2o 63aumooeicmeus Kiacmepos O0O0MeHO8,
C ONnpeoeleHHbIMU COCMABAIOWUMU OP2AHUIMA C NOOOOHBIM OUANA30HOM YACMOM,
UX 3IHEP2OBOCNOIHEHUEeM (depe3 ONnocpedO08aHHOe B3AUMOOelUCmeEue ¢ MKAHEeBOU
HCUOKOCTBIO), CNOCOOCMBYIOWUM YCIMPAHEHUIO NPUYUH OMKIIOHEHULL 8 OUONPOYeccax.
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