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1. U3nos3BaHe Ha CBETJMHATA 32 ... HAYYHH O00SICHEHUSI.

EnexrpoMarautHUAT (PoTOHEH) (DOH OKOJIO YOBEUTKOTO TSIJIO T10-
Ka3Ba, Y€ B HETO MPOTUYAT B3aUMO/JICHCTBUS Ha EHEPTUITHO HUBO, TIPU
KOETO TO TMOTTBINA U npuemMa (poToHH.

B 4oBemIKOTO TAJIO CHUIECTBYBA €HEPIUilHO pPaBHOBeECHE, KO-
€TO0 ce H3pa3siBa 0T MPUOJIM3UTETHO MOCTOSTHHA Maca U NMOCTOSIHHA
Temneparypa. !

B pactutennute Tena, B IpOIECUTE HAa TSIXHOTO MOKBJIBAHE, Pac-
TeX, IIBQTEK U MII0A0-0TIABAHE € HAPYIIICHO CHEPTHIHHOTO PABHOBE-
cue. To e HapylIeHO OT MPOMEHJIMBATa Maca Ha PaCTUTEITHOTO TUIO,
YHUATO Maca pacTe C yBeIW4aBaHEe Ha pacTeXHUTE TpoiecH. [Ipomen-
JMBaTa TEMIlepaTypara Ha OKOJHAra cpela (Io4yBa, BB3IYX, BOJA)
OKa3Ba BIUSHHUE BbPXY PacTe’ka U OT TaM BbPXY Macara Ha PacTHTEIN-
HUTE Tena. B remmneparypHu rpaHUnM Hall ¥ IO JOMYCTUMUTE (QHU3H-
OJIOTUYHHM HOPMH 3a PACTUTENICH BUJ — PACTEXKA CIIUPA, PECIICKTUBHO
Maca Crupa Jia ce MpOMEHS.

EI[I/IHCTBCHI/ITC 4aCTHU OT PACTUTCIIHUTC TEjd, KOWUTO 3alia3Bar
€HEepruiiHO paBHOBECHE, U3PAa3cHO OT MPHUOJUUTEIIHO MOCTOSHHA
TeMmreparypa U MOCTOSHHA Maca, ca ceMeHAaTa Ha PACTUTCIHUTE BU-
JI0Be. A, B ceMeHaTa KaKTO 3HAeTe Ce HAMUPAT B 3apOJIHUII BCHYKUTE
YacTH OT PACTUTEITHOTO TSJIO 33 €IHO C XPaHWUTEITHUTE BEIIECTBA He-
00XOMMU 33 MTbPBOHAYATHHUSIT PACTEK MPH TOKBJIBAHE U MPOPACT-
BaHe.

PacturennuTe Tena ce cTpeMsT KbM paBHOBecHe (M HE camo!),
4pe3 CBOUTE CEMEHA, KOMTO Bb3HUKBAT U Ca B PE3YJITAT OT MPOIECUTE
HA OIJIOK/IaHe.

KoraTto enHo Ts1JI0 H3.1BbYBA CBETJIMHA B €1HA NMOCOKA, TPABH-
TAIMOHHOTO M0JIe My POTHBOAEIHCTRA ChC ChIIATA CHJIA B POTH-
BOIOJIOKHA MOCOKA. 7

CTpeMexxbT KbM PAaBHOBECHE Ha PACTUTEIHUTE TeJla Ce M3passiBa
B TSIXHOTO HapacTBaHe B IbIOOYMHA (KOpEH) W BHUCOUYWHA (CTHOIIO).
HapacTBaHeTO Ha paCTHUTETHUTE TeJja € MOJYHHEHO HA MPOLEeCH B
YPABHOBECSBAHETO HA CBETJIMHATA CHJIA HA MPUBJINYAHE H TPABH-
TAMOHHATA CHJIA HAa OTOIBCKBaHe. YCIOBHOTO MSCTO Ha

1 Manes, Bacui., CpmHoct Ha marderusma, U3aarencrso ,,HEOI'EH®, ILlioBaus 2001,
cTp. 45
2 ManesB, Bacwi., ComHocT Ha marnerusma, M3aarencrso ,, HEOTEH®, ILiosaus 2001,
cTp. 45



paBHOBECHE MEKy T€3U JIBE CUJIH (32 IOYBCHU PACTECHHUS) € TpaHUIaTa
Ha OpraHa cTb0JI0TO MOKA3BaII0 CE HAJl MOBbPXHOCTTA HA MTOYBATA U
cTH0JIOTO MPEMHUHABAIIIO B OPraH KOpPeH KbM IBIO0OYMHA HA TTOYBATA.

Opranu Ha pacTeHusATa (MOpGOJOrHIHH JAHHH):

(3ao, Axagemux Jaxu HopmanosP®! (takusa Yosemn ce paxaat
psanko — 6.a.) oOpbla TOIKOBa BHUMAaHHE HA ,,HIKOW MOP(OIOrHYHU
JaHHU 32 BHCLIMTE pacTeHus ? - ,,Makap B 4UyXau TPyAOBE OT THUIIA
Ha HacTosmws (Dropara Ha bearapus — 0.a.) 1a aUIICBa pa3ae, KOWTo
ChIbpKa JaHHH 32 MOpdoorusiTa (BHHIIHOTO YyCTPOHCTBO) Ha pacTe-
HUSITA ....pelIN TaKbB pa3Jiel fa Obae BKIIIOYCH B HAYAJIOTO HA ITbPBHUS
ToM. [ TaBHUAT MOTHB 3a TOBa perieHne oe, de meiaHara ,,dmopa Ha H
P bearapus® e npenHazHadeHa HE CaMO 3a CIIEIUAIACTH OOTaHUIH H
YUUTEeNnH OHMOJIO3H, a CHUIO TaKa, MOXE Ja CEe Kake Mpeau BCHYKO
(0.a.), 3a MWMPOKHS KPBT HA PHKOBOJIHUTE CEIICKOCTONAHCKHU JCHIIN B
HaIrara cTpana. A, T4 6u TpsidoBaJio (6.a.) 11a ce U3ION3Ba U OT 3APaB-
HuTe padoTHunH (0.a.), 0cOOEHO OT THSI, KOUTO AKTHBHO CE 3aHNMA-
Bat ¢ ¢purorepanus (6.a.). Ho, TbkMo Tast kaTeropust Aedu mo ooex-
TUBHM IPUYMHM HA Ca MOTJIM Ja NPUAOOUAT NO-NOAPOOHH MO3HAHMS
1o Moposiorus Ha pacTeHusATa, 6€3 KOUTO € HeBb3MOKHO U3I0/I3Ba-
HETO M pPad0TEHETO ¢ KAKBOTO U J1a € oo ,,daopa* (6.a.). “ - Camo
HE CH MUCJIETE U HE IIPeAToaraire, 4e Te31 NPernopbKy ca ce CIIyYrIn
WIN HSKOTa IIe ce clyyar B ,,JeMOKPAaTUYHUTE CTPYKTYpPH'* Ha YHH-
Bepcuteta u BAH. [Iuec, memunmuackure BY3-oBe He pasriexaar
MOPQOJIOrHIHUTE 0COOEHOCTH Ha pacTUTENTHHUTE BUAoBe. CeranHuTe
»»3PaBHU pAaOOTHUIN , KOUTO CE OIUTBAT /1a padOTAT C PUTO-TEpaIeB-
TUYHU MPOAYKTH C€a MO-CKOPO THPTOBIIM, OTKOJIKOTO ,,aKTUBHO JIa ce
3aHMMaBatr ¢ ¢uTorepanua’”. HuTo mpK ce m3ydaBa, KakTO CH MY €
pena, puToTEepanuaTa C BCHUKUTE HEWHH eleMeHTH. C HAKOJIKO JyMH,
»»PBPKOBOZHUTE CEIICKOCTONAHCKH JICHIIM B HAIlIaTa CTpaHa“ XU 1 OUJIst
M HAMa M HSAMA U Jla TM MMa, 3a Jla OpraHu3upar Te3u mpoiecu. Ha
TSAXHO MSICTO ...3HaeTe, KOM ca.. : - ToBa CbM a3 — CeJSIHUHBT-U3IbP-
nyuHuk! C MoeTo Hempo(eCHOHATHO (PUTOTEpaneBTHYHO-MEUIINH-
CKO- (PM3UYHO-XMMHYHO U (U3KYJITYPHO 00pa3oBaHuUE.)

3 Mopaanos, daku. n konektns, ®aopara Ha H P Buarapus, Tom |, U3narencrso ,,bbi-
rapcka Axaaemusi Ha Haykure — Boranmueckn uHcTuTyT (3aKpu u 3aTpur)“ , Codus 1963,
cTp. 41.



Bucmmte pacTteHnsi HOPMaJIHO C€ ChCTOAT OT TPU YaCTH: KOPEH,
cTh0J10 U mucTa. TUs TP YaCTH HUE HapUuaMe OPraHU U BCEKH CIUH
OT TAX WMa ompeneleHn (yHKINH B )KUBOTA Ha pacteHneTo. Kopen
JUIICBA B HAl-HUCKO OpPraHU3UpPAaHUTE U HaW-IIPOCTO YCTPOCHUTE
BUCILIM PACTEHHSI — MbXOBETE. M'bX0OBETE KAKTO 3HAEM ca €THH OT IIbp-
BUTE PACTHUTEHH BUI0BE M3BBPIIBAIIH IPOXOXKIa OT BOJHATA Cpea B
TIOYBEHU yCIIOBHS, B MaTepusaTa HapedeHa 3ems. [IpoTtuBomeiicTBama
CHJIa Ha CBETJIMHATa B MBXOBE ce sBsiBa camara rousa. KopeH He npu-
TeKaBaT ChIIO HIKOU (MHOTO MajKo Ha Opoif) OT MOKpUTOCEMEHHHUTE
pacTeHHs, KOUTO BOST Mapa3uTeH WIN canpo(UTEH KUBOT U HIKOH
BOJIHY pacTeHus (orpaHryueH Opoi, TOBEYETO MMAT TUIaBaIlld KOPEHH).
[MapazuTHpamuTe pacTeHust HIMAT (OTO-CHHTE3UPAILl anapat MpeJc-
TaBeH, KaKTO TPU APYTUTE BUAOBE, TIABHO OT JIUCTO, T.€. TE HE M3MOJ-
3BaT ¥ IPUBHUIHO HE Ca TIOJYMHEHU HA SIBIICHUETO ,,CBETJIHHA CHJIA HA
NMPHUBJIMYAHE U TPABUTALMOHHA CHJIa Ha OTOJBCKBaHe*. [1o ckopo
OMXMe MpHEeNH, Ye JIUTcaTa Ha CBeTJINHATA CUJIA Ha TIPUBJINYAHE € TIPH-
YWHA J1a HsIMaMe ¥ TPaBUTAIMOHHA CHJIa Ha OTOTbCKBaHE — IUTICATa Ha
JUCTO (CBETJIMHHO - (JOTO CHHTE3Mpalll OpraH) BOJH 0 JIUIICa Ha KO-
peH. OOMKHOBEHO Mapa3UTUPALIUTE PACTEHHUsS C€ MPHUKPENBAT KbM
MpPUEMHUKAa  PacTeHHWe, CbhC  CHENHaTHH  I[PHUCIIOCOOICHUS
(mar. haustoria) — Ho He, u, kopeH. ITo Ta3u aHANOTHUs IPUEMame, ue
BOJIHUTE PACTCHHS, KOMTO HSMAT KOPEH - ca Mapa3uTUPAIIX BOIHU
pactenns. (Mol mapa3uTHpaniiuTe pacTeHus ja He ce ObpKaT C T.H.
Enudurn. Enudurtn ce HapuyaT BCUYKH OPraHU3MH, KOUTO >KUBESAT
MPUKPETICHH 3a )KUBO PACTEHUE, HO He TIapa3uTHPAT OT Hero T.€. JiBaTa
opraHu3Ma cH Ha0aBAT HEOOXOUMAaTa BOJla M XPaHUTEIHH BeleCcTBa
CaMOCTOSITETTHO ¥ HE3aBHUCHMO €JIMH OT JIPYT, W KU3HEHHUTE UM IIPO-
[IECH He OKa3BaT HETATHBHO BIMSHUE eIWH Ha Apyr. Ho, Moxe nia ce
KaXke, 4e CH JIOIIBJIBAT €JHO Ha JIPYro CBOWCTBATA M NPUI00WBAT HOBU
Ka4yeCcTBa 3a B3aMHO OLICJISIBAHE U )KHBOT. )

AKo mpueMeM, 4e CTHOJIOTO Ha PACTHTEIHOTO TSJIO M3ITBIHSIBA
OCBEH TpaHCNOPTH (YHKIMU, HO U KOHCTPYKTHBHHM — HOCH JIMCTaTa,
[[BETOBE, TUIOIOBE U APYTH MPUCTIOCOOICHHUS HAa PACTUTEIHOTO TSLIO.
To, UMa 1 pacTUTEITHH BUAOBE 0€3 CTHOJIO — IMO-TOJIsIMA YacT OT Tpe-
BUCTHTE TANPaTH, YePHOPOOHUTE MBXOBE, M CHbBCEM MaJIKa YacT OT
JIpeOHU MMapa3uTUPAIIN MOKPUTOCEMEHHH pacTeHus. YepHoapoOHuTe
MBXOBE HSMAT JIUCTA U CTHh0Ia, HO UMAT MPUKPENBAIIN OpTraHH, KaTo
KOPEHHU T.H. pu3onan. Puzouaure ca CTpyKTypu B PacTEHUSTA U T'b-
0uTe, KOUTO (PYHKIIMOHUPAT KaTO KOPEHH, CIYXKEIIHd 3a aOCcOopOIus.


https://www.wikiwand.com/ru/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://www.wikiwand.com/bg/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5
https://www.wikiwand.com/bg/%D0%93%D1%8A%D0%B1%D0%B8
https://www.wikiwand.com/bg/%D0%93%D1%8A%D0%B1%D0%B8
https://www.wikiwand.com/bg/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD
https://www.wikiwand.com/bg/%D0%90%D0%B1%D1%81%D0%BE%D1%80%D0%B1%D1%86%D0%B8%D1%8F

HHTepecHOTO TpH TE3W U CPOJHUTE BHIIOBE PAaCTEHHUsI, Ue MPHU JIUICa
Ha CTHOJIO, JINTICBA H T.H. IPOBOJSIIATA ThKaH B Ta3W PACTUTEIHU BH-
nose. C Ipyru IyMH TIpe3 ONpesesieH Meproa OT Pa3BUTHETO Ha IlTa-
HeraTa 3eMs e Oiia B HEAOCTHT ,,CBETJHHATA CHJIA HA MPUBJIHYaHe
U 10 AaTUPOBKATa 32 BPEMETO Ha MOsBaTa HA TE€3U PACTUTEIHU BHIOBE
(B cayuast 4epHOIPOOHN MBXOBE) MOXKEM J1a ChAMM 32 HAJIMYUETO Ha
HJKAaKBH IIPOMEHH B 3Be3qara CIbHIlE, OT HallaTa IIaHeTHA CHCTEMa
(1O 3a ToBa TpsIOBa W axkbia). HagzemHo cTh0I0 HE pa3BUBAT TOJsIMA
YacT OT TpeBHCTHTE mHampatd (T.H. Backyjaapuurte pacreHusi
(Tracheophyta) (HapuuaHu CHIIO KOPMYCHH WIH BHCIIH)), HO TE
UMat IPUCTIOCOOCHO MOA3EMHO CTHOIO — KOPCHUIIIE.

Hopmanuau $oTo-cHHTE3Mpally JUCTa He IPUTEKABAT HAKOU Ta-
pasutad u canpodurHu (Canpodur ¢ OpraHu3bM, KOUTO H3IOJI3BA
3a XpaHa pasjarama ce MaTepusi OT yMpPEJIH XHUBOTHH MM PACTCHUSI.
Canpo¢utuTe UMart canpopuTHO XpaHEHE.) pacTeHHUS, KaTo: XBOIIO-
Bete, EQenpure, Acaparycure u ap.

CobiiecTByBaT U 00€IMHEHH B €IMH TOJSIM OTAEN PACTEHHS T.H.
HBETKOBH pactenus - Anthophyta (ot ['ppuku anthos — ussT), Te ce
pasMmHOXkaBat (1) upe3 cemeHa. CrtaBa BBIPOC, 3a roJasIMa 4acT, OT
Taka HapedeHuTe Bucmm pactenus, KOUTO ce pa3zessT Ha JIBE TOJIEMH
rpynu: 1. Bucmom cnopoBu pacTeHus, KbM KOUTO CE€ OTHACSAT PaHHO-
¢durnTe, MbX000pa3HUTE, IICHIIOTOBHUTE, TNIAYHOOOPAa3HUTE, XBOIIO00-
pa3HUTE U ManparooOpa3HuTe (Te3M pacTeHUS He TIPUTEKABAT OpraH —
LBST U CE Pa3MHOKaBaT Ype3 CIOpH, a He upe3 ceMeHa) U 2. CeMeHHU
pacTeHus, KbM KOUTO CE OTHACST roJI0CeMEHHHUTE U MOKPUTOCEMEH-
HMTe (I[BETKOBHM) pacTeHHUs. (HHE TOBOPHM 3a BTOpaTa rpyma — I[BET-
KOBHUTE pacTeHHs1). Te3n pacTeHus mpuTexaBaT 4YeTBHPTH OPraH —
LBar (ocTaHanute TPH, KaKTO CIIOMEHaXMe ca: KOPEH, CTHOIO H
nucTo). JlokaTo TpuTe oprana KopeH, CTHOJIO U JTUCTO OCUTYPSBAT HA
PACTUTETTHOTO TSUIO MHIMBHIYaTHOTO CBIIECTBYBaHE (B ONpEAEICHU
[Ipupoauu ycnoBus), TO UBETHT CIYXKH 38 HETOBOTO TIOJIOBO Pa3MHO-
’KaBaHe, C IPYTH JIyMH Ka3aHo: IBETHT Ch3J[aBa yYCIIOBHUS 32 BH3IPOH3-
BOJICTBOTO Ha pactutennure sugose. (Ho, kakTo 3HaeTe curaain 3a mno-
JIOBOTO y3psIBaHE € HATMYUETO Ha ,,MOKPH CHHUINA‘")

Hexa CbCPEAOTOUYMM HAIICTO BHUMAaHWE BHPXY BUCHIUTE pacTe-
HUA U TO I'NIaBHO BBPXY TE3U, KOUTO MMAT LBAT U Hali-Beue (HOHe)Ke
TOBa MHU € c1a00CT) BbPXY TAXHOTO T.H. ONpAIBAaHE U ITOCIIEABATIOTO
pasmHoxaBaHe. KakBo roBopu oduumanHata Hayka, MO TE3U BBII-
pocu?: ,,IIpou3xoa Ha BUCIINTe pacTeHusi. BpIpochT 3a mponsxona


https://www.wikiwand.com/bg/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D1%8A%D0%BC
https://www.wikiwand.com/bg/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D0%B8
https://www.wikiwand.com/bg/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F

Ha BHUCHINTE PacTECHHS He € OKOHYATEIHO pewieH. HsiMa curypnu no-
Ka3aTeJICTBa KOM ca OMIIM TEXHUTE MPEANICCTBCHHMIIN. . ...3a HAl-BepO-
STHU MIPENIIECTBEHAIIN Ha BUCITUTE PACTEHHS Ce TPUEeMaT HUIIIKOBH/I-
Hute 3eneHn Bogopaci. YU 1.1, u T.H. HaiMaMe 1 10CTaThuHO ACHU
HAaYYHU JJaHHH 32 IPOM3X0/ia Ha [[BETA Ha T.H. BUCIIHU LIBETHHU (T0JI0CE-
MEHHH U MOKPUTOCEMEHHH) pacTeHus. l3BuHeTe, KaTo, 4e U U3Ib-
rax... CariaacHo Nikolay R. Dyakov (ot
https: //S|tes google.com/site/fieldplantbiology/teaching/plant-
biology/plant-systematics) 3a Temara ,,IIBAT ¥ cbIBeTHE C TTOMOIIITA
Ha W3IIOJI3BAHHUTE OT aBTOPA OCTATHUHO ABTOPUTETHH HAYYHH JTUTE-
parypuu (ecrectBeno Amepukancku) usroununu (Reece et al. 2011.
Biology. Benjamin Cummings; Simpson, M. G. 2006. Plant
Systematics. Elsevier; Brooker et al. 2011. Biology. McGraw-Hill; u
Raven et al. 2005. Biology of Plants. W.H. Freeman and Campany)
uMaMe CIeIHWUTEe NaHHU: ,llBeThT mpencTaBisiBa cHenUaNTU3UpaHa
KJIOHKA, KOSITO Hail-4ecTo 00pa3yBsa 10 YeTUPH LIBETHH KPbTa OT BUJIO-
W3MEHEHH JIUCTa (cImopod i) HapedyeH! IBETHH JacT. ToBa ca 4a-
mIeJIuCTYCTa, BCHUCINCTUYCTA, THIMHKH W IIJIOJHHIIH. Yameaucrue-
TaTa ca 3aKpeneHy B OCHOBaTa Ha mBera. OOWYaliHO Te ca 3eleHU U
MIOKPHUBAT OTBHH BCE OIlle He-pa3TBOpUIIaTa ce IrbIika. HaBbTpe oT Tsx
ca pa3moJOXeHW BeHUedHcT4eTaTa. ....Ilpw Bcuukm moxpwroce-
MCHHHU 4YallCJIMUCTUCTaTa M BCHYCIMCTUCTATAa Ca CTCPUIIHHU IBCTHU
4acTH, KOETO 03HAYaBa, 4e Te He 00pa3yBaT CIIepMaTO30U/IU 1 SIATICK-
netku. [lo-HaBBTpe OT BeHUeNHCTYETaTa c€ 0Opa3yBaT ABa I[BETHH
Kpbra oT IioaHu (pepTuiHM) NBETHH YacTH, KOUTO (popMupar cro-
pHTE — TOBa Ca THYMHKHUTE ¥ NJIOAHUKA. THYMHKHTE 00pa3yBaT MHK-
pocmopuTe, KOUTO C€ Pa3BUBAT JIO MOJICHOBU 3bPHA, ChABPXKAIIN B
cebe c MBXKKH raMeTopuT (a KakeM crepmaro3oun — 0.a.).....B
TUTOJIHUKA ce 00pa3yBaT MeracmopuTe U TEXHHS MPOIAYKT — KEHCKHUS
rameTouT (1a peyeM siinexueTka — 0.a.).

HaBcsaxbp/ie B HaydHHUTE TEKCTOBE 3a MPOM3XOAa Ha IIBETa IIe
cpelHeTe ToBa: ,,l[BETHT mpeiacTaBisfBa CHENMATU3UpaHa KIOHKa™
Win Hemlo nogooHo. Cera e MajKo M3JUILHO J1a HATIOMHSIM, Ye oQuLu-
aJlHaTa HayKa He 3Hae I104TH HUILO 3a [Ipou3xoa Ha Bucmute pacre-
HUS (BIIK II0 TOpE), HO B CHIIOTO BPEME 3Hae MHOTO 3a MPOU3X0/1a Ha
opraHa — IBAT, Ha BHCIIMTE pPACTEHUS — OT ,,CHENHMAIU3UpPAHA

4 IlomoBa, M. 1 KosiekTHB, CHCTEMATHKA HA PACTEHHATa, AKaJIeMHYHO H3/1ATEJCTBO Ha
ArpapHus ynupepcureT [l1oBIuB (HHe U Hero e ro 3aKpueM u 3atpuem), 2012, crp. 85.


https://sites.google.com/site/fieldplantbiology/
https://sites.google.com/site/fieldplantbiology/teaching/plant-biology/plant-systematics
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kioHKa"“...Ho, mbK, 1a BUIUTE KaK TUIAMEHHO OOSICHSBAT MTPOU3X0/ia U
EBOJIIOIMATA HA TUUMHKUTE W TUIOJHUKA (NIaXKe UMa W IIBETHU Kap-
TUHKH): ,,] [pUMUTHBHATE THYMHKHN Cca MPIINYAIN Ha JIHCTa, 00pasy-
Ballli MUKPOCIIOPAHTUH 1O TTOBBPXHOCTTA CU™ U 3a IUIOJIHUKA: ,,][110-
JTOJTUCTUTE EBOJIFOMPAT OT JIMCTONOJOOHU CTPYKTYpPH, YHUTO PHOOBE
€a ce NOJBUJIM OKOJIO CEMEITBIIKUTE MPEANa3BaiKu I'M 10 TO3H HAUMH ‘.
[Ipenmomaram, 3abemns3Bate, 4e OT €HA CTpaHa ChBpeMEHHaTa Hayka
TBBPJIIY, Y€ I[BETA W HETOBUTE YacTH (YaIllika, BEeHYe, THYUHKA, IO~
HUK) ca ,,CreluaIn3upaHa KIOHKA ", a B ChIIIOTO BpeMe THYMHKATA U
TUIOAHUKA TPOU3NHU3AT OT.....“TTHCTO* WU , JUCTOTMIOJOOHH CTPYK-
Typu®. Cera, HIMa Ja TUTaM Jajid Ja BIpBaM Ha ,,0Hs CU paboTa‘ Hiu
Ha HAYYHHUTE TEKCTOBE. ECTECTBEHO M HAyUHUTE OOSICHEHUS 3a MPOM3-
X0/1a Ha IIBETA OT ,,CIeINaTN3upaHa KJIOHKA ca HETOYHHU ¥ HEBEPHH,
HO KaKBO J]a C€ MPaBH — TOBA € HayKa.

Hue mpoasikaBame, ¢ ,,HEHAyYHU  TEKCTOBE:

CrpeMerka 32 paBHOBECHE B PACTUTEIHUTE Tea (HAKOW MOXKE Ja
ro Kake: M 3a ollesBaHe) JOBEXa JI0 IMOosSBaTa Ha ceMeHaTa (€10 TH
Y IOKPUTOCEMEHHHU U TOJOCEMEHHHU WM OIIe IIBETHUTE PACTCHUS)

l'oBopuxme mo-rope, 4e: EMUHCTBEHUTE YaCTU OT PaCTUTEITHUTE
TeJa, KOWTO 3alla3BaT €eHepPruiiHo paBHOBeCHeE, U3PA3eHO OT IMPUOITH-
3UTEITHO TIOCTOSIHHA TEMITepaTypa U MOCTOsIHHA Maca, ca ceMeHaTa Ha
PACTUTEITHUTE BHUJIOBE.

ChITacHO HaMMCaHOTO JI0 TYK, KAKTO U B JIBETE YACTH HA KHUTATa
»MOKpHUTE CHhHHINA HA JEUYATENS-OMIKAp ....“, (DOTOHUTE UMAT paz-
JUYHA pa3MepH, pa3lindHa Maca W Pa3INdHO MOBEJCHUE (pazIudeH
Opoii B makeT (GoToOHH — 0.a.) B 3aBUCHMOCT OT TaBa B ChCTaBa Ha KOs
OT JIpyTHTE €JIeMEHTapHH YacTUIM ce HamupaT. ['oBopuxme W IH-
caxme, 4e uMa u JiBa Bujia POTOHU — MHGOPMAITUOHEH U CUJIOB.

OkasBa ce, 4e Te He ca OOMKHOBEHU YaCTUYKH, a TaJaAKTHKH OT
cBeTNIMHHO 3apeneHu yactunu (cseroBete K(3)P), kouro ce ornensar
OT aTOMUTE Ha BellecTBaTa MPHU B3aUMOACHCTBUETO UM C (POTOHH,
eJIEKTPOHU WX IPYTH eIEMEHTAPHHU YaCTHUITH (KaTO HAIPUMED: YaCTH
OT KOCMHUYECKHUTE JIbYM, YaCTU OT bYW W3IBUYECHU OT PACTHTEITHOTO
TSJIO W TIP.).

BbB BTOpaTa wact Ha ,,MOKpUTE CHHHINA Ha JICUUTENI-OMIKAp
... mokazaxme u foka3zaxme exana Enqunna Teopus Ha [lomero (ETII).
U, TBi1 KaTO YOBEUIKOTO TSUIO € U3TPAACHO OT EIIEKTPUUYECKU 3apeCHU
YACTHIIM, KOUTO Ca U3rPAJICHH OT (DOTOHH, CIIC/IBA:




YoBemkoTo TSIIO € OrPOMHO 00eJUHeHHe HA (DOTOHMU, C OTpe-
nesiena Kouurypamus. ©

Ceraacho [T (Ilpuanuma va [logobue): PacTuTeJHOTO TSIO0 €
orpoMHO o0eHeHne HA GOTOHH, C onpe/ieieHa (3a paCTUTEHOTO
HAPCTBO) KOH(PUTYypamusl.

CrnencrBus:

YeTupure OCHOBHHU YacTH (OpraHH) Ha PACTUTEITHOTO TSUIO: KO-
peH, cTBOJIO, MCTO M LBAT € C OIpeielieHa xapakTepHa (OoToHHA
(cBeTnMHHA) KOH(UTYpALTHSL.

Uetnpurte pa3nndHA OCHOBHU YaCTH OT TSUIOTO Ha [IBETA: YaIllKa,
BEHYE, THIMHKA U TJIOJHHK ca C ONpeAesicHa, XapakTepHa 3a Tix, (o-
TOHHA (CBETJIMHHA) KOH(PUTypaIusl.

OCHOBHHTE CHCTaBAIIN €EMEHTH (ThKaHHW) OT KOUTO ca M3rpa-
JICHU OCHOBHUTE YaCTH Ha I[BeTa (Yalllka, BeHUE, TAYNHKH, TUIOJHHK )
ca ¢ onpezesieHa, XxapakTepHa 3a TsX, OTOHHa (CBETIIMHHA) KOH(PUTY-
panusi.

OCHOBHHTE CHCTaBSAIIH EIEMEHTH (MOJIEKYIIN) OT KOUTO Ca W3T-
palileHl OCHOBHHUTE ChCTaBSIIN €JIeMEHTH (THKaHH), OT KOUTO Ca W3-
palleHr OCHOBHHUTE YacTH Ha I[BETA, a ca C ONpeJiesieHa, XapakTepHa 3a
TAX, (POTOHHA (CBETIIMHHA) KOH(UTYpaIHs.

E, Bede 3HaeM, 4e MOJIEKyIUTE Ca CHCTABEHH WIIM M3TPAICHU OT
aTOMH, a aTOMUTE OT eJIEMEHTAPHH YaCTUIH (EIEKTPOHH, TPOTOHH, He-
YTPOHH H TYK TaM HSKOM 3a0ITy/IeHU HEYTPUHO, AHTUHEYTPUHO U (ho-
TOH (JJa MU CBETH clie]l MOKpUTEe MU ChHHIIA)). [lokazaxme u moka-
3axMe B TIPEIHUTE YacTH Ha ,,MOKpUTE CHHHUIIIA HA JICUUTEIS-OrIKap
..., ye BCUUKHUTE eIeMEHTApHHU YaCTHUIN ca U3rPaJCHH OT .....CBET-
nmuHa (POTOHM) U TYK TaM HIKOE HEYTPUHO W aHTHHEYTpHHO. KakBo
HU ocTaBa?

OcraBa HU J]a CBBPKEM OMOJOTMYHUTE CTPYKTYPH M B3aUMO-
JEHCTBHS ¢ aHAJIOTMYHK (Morar na ObJaT ¥ moJoOHH — 0. a.) U el-
HAKBH CTPYKTYpH U B3aUMOJCWCTBUS OT KBAHTOBHTE CTPYKTYPH.
Wnwm ¢ apyru gymu j1a OTTOBOPYM Ha IMoJi3ariaBuero: ,,CHHepreTHKa
Ha KBaHTOBUTE MEXaHU3MH B OnosoruvHuTe CTpyKTypH . Koeto, 3ar-
JlaBHe B HA4YaJIOTO OellIe TPETOCTENIEHHO, CTaHa BTOPOCTENIEHHO, a ITbK
cera, csKall W3JM3a HA IMOBBPXHOCTTA, KaTO OCHOBHO 3arjiaBHe.
(Moxe OT HIKOH Ja ce IpreMe, 4e CTaBa BHIIPOC 3a MOBBPXHOCTTA Ha
MMOMHIHA siMa — IIie BUAUM!)

5 Manes, Bacwi., ComHocT Ha marnerusma, M3aarencrso ,, HEOTEH®, ILiosaus 2001,
cTp. 45



Bce mu ce mie ga kaxka orie Hemo: - AKO CbJIUM 3a OIPeNEICHO
HUBO Ha MHTEIUTEHTHOCT U MACTO B €BOJIFOLIMOHHO Pa3BUTHE Ha Liap-
crBara (Munepanno, Pacturenno, JKupotrurcko n Hosemnko (Makap,
ye Mexay JKuBoTuHCKOTO M YOBEIIKOTO LIAPCTBO B ONPECIICHU MO-
MEHTH Ja HSIMa Pa3IHKH)) MOXKEM C HeYJJOBJICTBOPEHOCT /1a KOHCTATH-
pame, ye PacTuTenHOTO LapcTBO € 1ocTa mo Hampeld oT YoBemkoTo
mapcTBo. KaTto orneHbueH KpUTEPHiA TIOCTaBsIM, €CTECTBEHO (OT ,,MOK-
pHUTE CHHUILA Ha JICUUTENISA-OUnKap ....“), HAaUYMHA HA OIJIOKJIaHe B
PactutenHoTo mapcTBoO - TOM € 1OCTaThYHO MO-CJI0KEH U MO-UHTEIH-
TeHTEH OTKOJKOTO B HoBemkoTo napcrBo! Jla He cmoMeHaBaMm, 4e U
o0pa3yBaHEeTO Ha IOJIOBUTE KJIETKM MpPU PACTUTCIHUTE BHJOBE €
MHOT'0 TI0-CJIO’KHO U ITO-UHTEJIUTE€HTHO OTKOJIKOTO MPH >KUBOTHHCKHUTE
(doBemikm) BuoBe! — Alifie, aiifie, TH HA N3Kapa HAC YOBELUTE-YICHU
npocTany ¥ HeBexH. YyBaM JIeKO pa3apasHeH HaydeH riac. — Hue,
(ne) cme TakuBa! Hue cme MHOrO yuenu. Tu cu npocrak, Kannuckos u
MPOCTaK Iie CU ocTaHell... - [lle BuauTe, nanu cbM MpocTak, KOraTo
3aroyHa /1a y4yacTBaM B JOMHOTO OILIOXKJAHE Ha LIBETHUTE pacTeHus!
U, to c xBanroBa cu mammHapus Ha ETII (Eqgunna Teopus na Ilo-
neTo)!

2. lIBaT. YcrpoiicTBo U GyHKIMH.



N ubarm ( ymogey,mapey
| : _
N N
N W
& D - usany :&[ N
3 g 5
N B ) | cmznbiae (8\{}
\\) ™
g T mkeba 7'\ Loabeid t@
§‘ 5/OEMMQ A : N\ Y/ e,qufa, ?ZFQ
(e i = a%pﬁi
/ (embpuceon)
e BETEN 4
©) Cazolla fet
QUK SCHn R 0
(Ca) Calyx R RNED*,
ybemua goewra

Pucynka 1 - uBar

MauJko ot HaykaTa Borannka: (%

Lear (flos). (OcHoBHO pasriexaamMe MOKPUTOCEMEHHH pacTe-
HUs-0.a.) L[BeThT criopen MopoJOrHYHHTE IOSICHEHNUS Ha O0TaHU4eC-
KaTa HayKa Mpe/ICTaBIsIBa ,,cKbCeHA KJIOHKA ¢ OTPAHUYEH PACTex .
Bopxy Ta3u ,,ckbeeHa kionka“ ( OOSCHEHHETO U Ha3BaHUETO ,,CKhCeHA
KJIOHKA CH € YUCTa ,,00TaHMYECKH Hay4YHa TIYIOCT  MOBTOPEHA MHO-
FOKpATHO, HO OT YBaXKeHHe KbM Akajgemuk Jlaku MopnaHos, Hsama 1a
ce TpaBs MHOTO-MHOTO Ha MaiiMyHa, He Y€ He CbM, Jie. — 0.a.) B OoIpe-
JielieHa TIOCIIEIOBATEIHOCT Ca PA3IOJIOKEHH BHJIOM3MEHECHU JIHCTA,
HEpeueHu ome ,IBeTHH dacTH . B mociemoBaremHoctTta Ha

® Mopnanos laku u konexTus, ®jopa Ha H P Buarapus tom |, M3nanue ua BAH, Codus
1963, cTp. 41.



M3TPaXIAHETO W YCTPOMCTBOTO HA IIBETA MOTAT /1a CE€ YCTAHOBST OI-
peneneHn 3akoHOMepHOCTH. ChlecTBEHNTE YacTH HA [IBETa ca TH-
YUHKHUTE W TUIOJHUKBT, a2 HEChIIECTBEHHTE Ca YalllkaTa U BEHYETO
(OKOJTOITBETHUK) WIIH MPOCTHSI OKOJIOIIBETHUK (TIEPUTOH), KOTaTO HIMAa
00ocobenn uamka u BeHue. (3abenexkka: C yX HECHUIECTBCHHUTE
YacTH Ha IIBeTa MOXKE Jla Ce OTHIIE e/THA ,,IIs1a HayKa“ B OCHOBaTa, Ha
KOSITO JIeKH TaKa HapedeHata — opMyJia Ha 1Beta! — 6.a.)

BoB ,,Dnopara Ha Bbiarapus®, kakto U B APYrd CHPAaBOYHU U
y4eOHU MaTepHajIy Ha aKaJAeMUYHO H YHUBEPCUTETCKO HHUBO IIE Cpell-
HEM TBBPJCHUETO, Y€ B 3apoamiia Ha cemero (I[BeTkoBH pacTeHwMs)
uMa HalIn4YHue caMo Ha: KOpeH4Ye-3apOHII, CTHOBIIe-3apOAUII U JIUC-
TeHna-3apoauil. [la! Hama na cperinere uHpopMaius 3a HATHIUETO
Ha I[[BETUYE-3aPOJIHII — HE Ca MU U3BECTHH TIPUYMHUTE 32 TOBA SIBIICHHE
(mpomyck) B Haykata OotaHuka (Moske OW 3aII0TO HE BCHYKU pacTe-
HUSI ca [[BETKOBH, M NIPU OOTaHUYECKOTO 00Ciie/IBaHe Ha ceMeHara, ca
ce CIMpad caMoO Ha CEMETO Ha He-IIBEeTKOBU pacTeHusi? Koii 3Hae?).
Brpekn ToBa, B IBETHT WM Taka HepeueHAaTa HHIIO He-3Hadela
,,CKbCEHa KJIOHKA C OTPAaHUYCH PaCcTEXK" c€ M3BHPIIBAT JOCTATHYHO OT-
TOBOPHH M B&KHH IO KOJIIMYECTBO M Ka4ECTBO MPOILIECH: Pa3MHOKA-
BaHe, ONpallBaHe, OIJI0K/AaHe, 0Opa3yBaHe Ha MJIOA U ceMe. [[a He
CIIOMEHABaM JIH, Y€ B Ta3W ,,KJIOHKA™ ce 00pa3yBaT W PENpOayKTHB-
HUTC OpraHu: MiIOAHUK - )KECHCKU U THIHUHKU — MBIKKU. AKO, S HAMaAIIIC
Ta3u HUIIO W HUKAKBA ,,CKbCCHA KJIIOHKA C OTPaHUYEH pacTeX™ HIMa
Jla HA IMa U HAC, HO HayKaTa BEJHMKA HE U OTIENS 3aCiIyKCHOTO BHU-
manue — 3amro yin? Koii 3nae? [la He mo0aBsM, ye OyarogapeHue Ha
[[BETa W MPOIIECUTE KOUTO C€ Pa3BUBAT B HETO M OKOJIO HETO, c€ MOJI-
nbpka JKMBOTa HE caMO Ha PACTUTEITHOTO, HO U JAPYTHTE 11apCTBA —
’KHBOTHHCKO, YOBEIITKO M MIHHEPATHO (32110 IbK He)!

JpyruTe 4acTH Ha PacTUTEIHOTO TSJIO, ECTECTBEHO HE ca Mo-Ma-
noBaxHU (yHKIMK. HampumMep: nucreHnara goTo-CHHTE3UpAaT, CThO-
70TO (MPOBOAAINATA THKAaH) TPEHACS B IBETE TOCOKU BayKHU BEIIIECTBA,
KOPEHBT JOCTaBsl OT APYTHUTE I[apCTBAa HEOOXOAMMHTE MaTepHald U
T.H. Ho, BBIIpEeKkH BCHUYKOTO TOBA, HUE HSAMaME Ta3M MOAPEACHOCT H
(YHKIIMOHATHOCT, J]a HE Ka)xa pa3yMHOCT ¥ MHTEIMTCHTHOCT, KaKTO
mpu nBeTa! Heka mpoabmkuM o1e Majako (3a TOBa CME CH TOBOPHIIH B
MMPEAHUTE YaCTH Ha KHI/II‘aTa):

Yamkara (Calyx, Kalyx) rmaBHo nmMa 3armutHa GyHKIHS U € ChC-
TaBEHA OT HAKOJIKO JIMCTYETa, HAPEUYCHU yarienucryera. Yamenucr-
yeTtaTta OOMKHOBEHO Ca 3eJICHH, MakKap W PSJIKO B HAKOM PACTUTEITHU



BUJIOBE T€ JIa IOBTAPST [[BETA HA BEHUETO — BEeHYCBHUIHA Yalka (OOHK-
HOBEHO BEHUEIIMCTYETAaTa ca 3eJICHU WK B HIOAHCH Ha 3eneHo). Kaksu
IpyrH (pyHKIWMW U3ITBIIHSABA YaIllkaTa, OCBEH 3amuTHuTe? — Yamkara,
CBhC CBOS 3€JICH IBAT IOJCKa3Ba, de ¢oTo-cuHTe3nupa. [lpu odopms-
HETO Ha IIBETHATA IIBIIKA, ¥ €AHOBPEMEHHOTO 0(OpPMSHE Ha TIOJOBUTE
KJIETKH, CHOTBETHO B IJIOJHUKA W B THYMHKHTE, OIIE TPEAH TIXHOTO
y3psiBaHe W TOTOBHOCT 32 CIIMBaHE U OILIOKAaHe (SHIeKIeTKa U crep-
MUi{) damkara csikam (Moke Ou Oe3 csikami, a HampaBo Oynu — 6.a.)
Oy aumuionaHUTe (2N) 3apOJAUIIHN KIETKU KbM HadyaJIHUTE a3y Ha
MeHo3a, KbM IpEeMUHABaHe B XUIUTOH/IHA (N) CTPYKTYpa.

Benuero (Corolla) cpiio nMa 3amutHa GyHKIUs (Mpeana3sa Tu-
YUHKHUTE U IJIOJHUKA) U € ChCTABEHO OT OINpPENeICH OpOoii BEeHUESIHUCT-
yeta. [lpn eHTOMOdUIHHUTE (HACEKOMO-OIPAIIBAIIHNTE CE) PACTCHHS
BEHYETO mpuemMa (GpopMH, KOUTO MPUBIMYAT HACEKOMHUTE 32 M3BBPIII-
BaHe Ha T.H. KPCTOCAHO olpamiBane. PazHooOpa3nu ca no gopma pas-
MepH 1 obarpsiHe BEHUENUCTYEeTaTa, KaTo CaMo Mo W3KIIFOUEHHSI ca 3¢-
JIeHH, KaTo yamenucrderara. Criopen O0TaHUIIUTE aHTOLMAHA, aHTOX-
JIOpa ¥ XpOMOIUIACTUTE MpUAaBaT Oarpu Ha BeHUelHucTyeTara. B Oe-
JUTE BeHYenrcTYeTaTa 6arpiuiioTo OTChCTBA, & UMa CaMO OTPaKEHUE
Ha BCUYKHTE CBETIIMHHU J1pUU. Ho, KakBU Apyry GYHKIIMU U3ITBITHSBA
BEHYETO OCBEH 3aIIUTHUTE — 32 THYMHKUTE W IJIOJHUKA U TIPUBINYA-
HINTE - 32 HACCKOMUTE ONpaInuTen. Hakak cu oT rmoryiea Ha y4eHuTe
yOsirBa OarpaTa Ha I[BeTYeTaTa Ha BeHYeTo. llenmuTe ycumus Ha OoTa-
HUYECKUST CBSIT OT Ta3W OOJIACT Ha HayKaTa, CIMpa BHUMAHUETO CU
H3IAJIO KBM JIMCTOTO W 3€JICHUTE YaCTU HAa pAaCTHUTCIIHOTO TAJIO, TaM
KBJIETO C€ M3BBPIIBA POTOCHHTE3aTa. A, KAKBO CTaBa B KIIETKUTE Ha
JTUCTYETaTa OT BEHYETO — HUIIO HE ce Ka3Ba. Ta, B Ompe/eieHn epu-
O OT pa3sBUTHUECTO Ha PACTUTCIIHUTC BUAOBE LIBETOBETEC IMPEBH3X0XK-
JIaT 0 CBOsITa Oarpa, KOJIMIeCTBO U cujia (POTO-CHHTE3NpaIIuTe YaCTH
Ha pacTeHHeTo — JHcTarTal

Oka3Ba ce ue, IpHu ONpeessiHe CUMETPHUATA Ha LEHs BT Hai-
Ba)KHA POJIS UTpae BeH4eTO (YK HECHIIIECTBEHA YaCT OT IIBETA — CIIOPET
yuaenure - 6.a.)! Jlopu HsKou y4eHH yOOTaHHUIIM CUUTAT, Y€ B CIIydas €
MEpOJIaBHO YCTPOMCTBOTO U OarpaTa Ha BEHYETO MPH ONpeAessTHEe Ha
OCHOBHHUTEC M BaXHU XapPaKTCPHUCTHUKU HA PACTUTCIIHHA BUO — B TOBa
YHUCIIO M JiedeOHuTe My KauecTBa! MOTHBHpPOBKATa HA TOBA TBHPICHUE
ce KpHe B HETOBOTO (Ha BEHUYETO) TOJIIMOTO Pa3HOOOpa3ue, yCTpoiic-
TBO W Pa3MoJIOKEHUE Ha BEHUeNucTYeTaTta. B OoTaHndeckara Hayka
uMa eauH Obiarapcku Ooranuk - [Ipodecop Bopuc [asnos Kurtanos,




KOHTO Pa3riiexk/1a PACTUTEIHNUTE BUAOBE U TEXHUTE JIEUeOHH CBOMCTBA
MMEHO M3II0JI3BalKU TO3M MOJAXO0 — Oarpara Ha IBETYETO (BEHUETO) U
0CO0CHOCTH BBB (popMaTa Ha BEHUCTO B CEMEICITHUTE (€ THOCEMEICITHH
u naBycemenennu). CraBa BBIpOC 3a ,,Pa3mo3HaBaHe u chOWpaHe Ha
ounku“ Usnarenctso ,,3emusnar®, Copus 1987 romuma. Taml’),
MEXIY IPYroro, yBa)kaeéMH MHOI'O ChbBPEMEHHHU yYEHH M OOTaHULIHU
MOJKEM Jla POYETeM CIIEAHOTO: ,,I10 mpakTHyecku cboOpaskeHHs ca
BB3NPUETH HIKOU TOJIOKEHHS, KOUTO HE ChBMAAAT ¢ MpeobianaBa-
HIMTE cera CXBalllaHUs 32 CHCTEMaTUKaTa Ha pacTeHusTa. ... IIpu pas-
JeNISTHeTO Ha OWJIKUTE Ha TPYHH € BB3IPHUET €AWH HPAaKTHYEH, SICHO
paziuuuM Oeler — arpaTta Ha nBeroBete (0.a.).“ Mora na mpoabinka
U C OllIe Hell0, MHOT'O BaYKHO — BIXKTE aBTOPBT, KaK caM JIOIbJIBa cede
CH, HO CBIIIeBPEMEHHO BIIN3a ,,MaJKO" B KOH(IIHUKT ¢ opunmamaara 60-
TaHWYECKA HayKa: ,,I'bil KaToO KHHUraTa WIe ce MOoJI3Ba OT XOpa ¢ pas-
JIMYHA MOAroToBKa U oOpa3oBanue (E, Tyk, mpodecop KutaHos Busupa
MeH, 0e3 00TaHHYEeCKO W METUIIMHCKO 00pa3oBaHMe, HO BCE MaK MU
OTBapsl BpaTU4Ka KbM Ta3u HayKa U pasfeiia U - Je4eOHUTE PacTeHUS
— 0.a.), pacTeHHUsTa He ca MOJAPEISHH 10 CUCTEeMaTHUYEH pel, KaTto ca
naneHu BbB ,,dnopara Ha beirapus (1.1-11, 1966-1967 ) ot H. Cro-
aHOB, b. CtehanoB u b. Kuranos (toBa e camust aBrop Kuranos, Ha
TE3W pelloBe, KOWTO KPUTHKYBa caM cebe cu! — 6.a.) u BBHB “Dropara
Ha H P bearapus (konekTuB), OT KOSATO JI0 Cera ca U3Je3Iu OCEM TOMa
(1963-1882 1.).*

Cwp0u Me e3uKa Jja UTUpaM olle Helo: ,,[Ipu ToBa 3aciyxaBa
Jla ce U3THhKHE, Ye MOYTH BCUYKH BUAOBE PACTEHMUs, YIIOTPEOSIBaHH B
ChBpEMECHHATa ME/IMIMHA, C€ U3MO0J3BAT U B HAPOJHATA MEUIIMHA, W
TO MHOro otaaBHa (0.a.). ToBa nokasBa, ue HapoJHaTa MEIUIMHA B
pe3yiraT Ha MHOroBexkoBeH onut (V1 Ha 3HaHWS, KOUTO ChBPEMEH-
HaTa HayKa He IPUTe)XaBa U JI0 JieH IHemIeH! — 0.a.) e ycTaHoBuIIa Jie-
yeOHUTE CBOMCTBA Ha rojisiM OpOH pacTeHHs, KOUTO MOCTENEHHO ce
BB3NpUEMAT U OT ChbBpPEeMEHHaTa MenuiuHa. U 3a 1a He cu OMHC-
nure, ye npodecop KuraHoB HsIMa NPUBBPKEHUIN U TIOCIIE0BATENH,
Y TO CEpPUO3HM OOTaHMIIM, MOXKE JIa c€ 0OBPHETE KbM ITOpeInLaTa HeM-
cKku m3fanusATa ot tuna: ,,Der Kosmos Heilplancen-fuhrer (moxe u
Ha MHTEpHET ajapec: WWW.kosmos.de). Tam sieueOHKUTE pacTeHus ca
MOJPEICHU TI0 TOYHO Te3W MPHU3HALM, UBAT U GopMa HA BEHYETO.
(Ho, na nve cu momucnute, ue npodecop KuranoB e 3ammcrBan ot

" Kutanos, B., Pasnosnabane u choupane Ha ouiiku, 3emusaar, Codus 1987, crp.5-6.
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TepMaHIUTe — HUIIO MMOJ00HO, jopu HarpoTtus!) Ta, Moxxe Ou u 3a
TE3W CU MHCIU U TBbpeHUs podecop KutaHoB cskarn e nmo3adpaBeH
- HE € BKJIIOUYEH KbM KOJIEKTHBA Ch3JiaBall ,,diaopara Ha Haponna Pe-
myOnmka bearapus ot 1963 roguna. Ho, 3a cmeTka Ha ToBa, a3 IbK
CH TO BKJIIOUHX KaTo chaBTop, Hero, Bopuc Axtapos u Jlaku HMopna-
HOB B ,,boranmuecku peunu — ocHou*, /Iyo-B OO/, Codus, 2015
(ToBa e Tpetn TOM OT mopeaunara: ,,CbKPOBHUINHUIIATA HA BBIrapc-
KaTta HapoHa MEAMIHHA")

Ja npoabinkumM:

TuyunkuTe ca o0eAWHEHW B T.H. THUYAHKOB armapar
(Androeceum), KOUTO MPEACTABISIBA CHBKYIMHOCTTA OT BCUYKHUTE TH-
YMHKY Ha IBeTa. Besika TumHka (Stamina) ce ¢hCTOM OT JIBE YaCTH:
MPAIIHUK — CHIIECTBEHA U APbKKaA. J[phKKkaTa Ha THIWHKATA TIPUK-
penBa MmpalnrHuKa BbPXY BETHOTO JIETJIO WIIH JIOJTHATA BHTPEIIHA T10-
BBPXHOCT Ha BeHYETO. [IpalllHUKBT C€ ChCTOU OT MPAIIHUKOBU TOP-
OMYKH WX THE3/Ia C MIOJICHOBH 3bpHa (T.H. IIBETEH IpaIliel]) BbPXY TAX

(ITo popma, pasmepu 1 yCTPOWMCTBO ITOJICHOBHUTE 3bpHA (I[BE-
TEH Tpallell) ce OTIIMYaBaT ¢ MOCTOSHCTRO.). VIMa TUUHMHKH MpalTHu-
IIUTE, HAa KOUTO Ca C JPYTo YCTPOMCTBO M B TAX HE ce 00pa3yBar moje-
HOBH 3bpHA — CTAMHHOANU. CTAMHHOAMUTE HA-4ECTO UIPASAT POIATA
Ha HEKTapHUIIH.

InoauukbT (Gynaeceum) e meHTpaHa 4acT Ha [BETa, ChCTaBEH
OT €/IMH WJIM HSIKOJIKO M3MEHEHH JIUCTA, HOCEIH UMETO TLIOIOUCTH.
BbB BBTpEIIHOCTTA Ha TUIOTHUKA Ce Pa3BUBAT €JIHA HITH ITOBEYE CeMe-
IIBITKH, OT KOUTO CJIEN OIIOKIAHETO CE MOJydaBaT cCeMeHa, a IETHsIT
TO¥ ce mpeBpbIna B 1101, [110HUKBT (CHHKAPIICH — OOMKHOBEH ILJIO/I-
HUK) WM OTJEIHOTO IDIOJHIYE (AIIOKapIieH - CIO0XEH IUIOHHK) Ma
TPpH YacTH: 1. SHYHUK WM 3aBPb3 — JI0JHA PA3IIMPEHA YacT Ha IO~
HUKa, B KOETO CE Pa3BUBAT €JIHA MJIU HAKOJIKO CEMEIBIIKH, 2. CThIIOUE
— HaJl TUTOJTHUKA CTECHEHO TIO-ABJTO UM [T0-KbCO, U 3. Oyn3alie Hai-
ropHaTa, BpbXHA YacT Ha CTHIOUYETO — BEPXY KOETO OJIM3aile momajar
Y nOHUKBEam TIOJICHOBUTE 3bpHA (IIBETHHSI TIPAIIIEIT).

BposT Ha ceMerbIIKHUTE B CHHKAPITHUATE TLIOJHUIIM OOMKHOBEHO €
ronsiMm. [Tpu cOopHUTE TUTOAHMIM (amOKapIieH TUIOAHHK), Hal-4e€CTO
BCSIKO €IHO TUIOAHHWYC (SIMUHWK WM 3aBPB3) ChIBpPXKA €IHA CeMe-
mblka. [Ipu BCHUKKTE Clly4and Ha pa3HOOOpa3re Ha PACTUTEIHUTE BH-
JoBe (MIOKPUTOCEMEHHN) CEMETBITKUTE Ca MPUKPENICHN BbPXY CIIEIH-
aJlHa ThKaH, HapeUYCHA TUIAIICHTA, KOSATO € Pa3IOJIOKEHA M0 Pa3IniCH
HAYMH BBHB BBTPEIIHOCTTa Ha SHYHHWKA: I[IEHTPAJHO WJIA OCEBO



(akcuanHoO), KOTaTO CEMEIBIIKUTE Ca MPUKPETCHH 110 eHa Ha IhKHA
OC WM B TBHOTO Ha SHYHUKA (TIpU €IHOTHE3/IEH SHYHUK, MOTY4YeH
caMO OT €IWH TUIOAOIUCT) M CTCHHYHO (TapHeTaTHO), KOTaTo ceMe-
IBIIKUTE ca TIPUKPETICHHN 110 CTEHUTE Ha SITIHUKA.

B sifynuka ce oOpa3yBaT eJHa WM MO-BeYe CEMEBbIIKH, KOUTO
CIIe/T OTUIOKAAHETO U PA3BUTHETO Y TAX HA 3apOJHII c€ IPEBPBIIAT B
ceMeHa.

Cemenbnka. Beska cemenblika UMa ABE YaCTH: APBKKA, C KOSTO
ce 3aKpenBa KbM IUIalleHTaTa U sApo (ChIIMHCKA ceMemnblka). B sa-
POTO Ha ceMeITbIIKaTa ce pa3BHBa 3apOJMIIHATA TOPOWYKA HapedeHa
ome emOprocak (B 3apoJuIllHATA TOPOMYKA Ce HAMHUpa SHIICKIICTKA
(B®B Besika ceMerbIiKa UMa 110 eTHa JKCHCKa MO0JIOBA KJIETKa — SIAICK-
JIETKA.)) ¥ CJIel OTLIOKIAHETO — 3apOANIIGT (OIDI0eHaTa STHIeKIeTKa
OT OIUIOAWTEIHHUTE KIETKH (CrepMuil) Ha MPOHWKHAIATa B eMOpH-
ocaka TI0JIeHOBa TPBHOUIa ¢ oruIoAnTeNHY siapa). Cemembnkara e 00x-
BaHaTa OTBBH OT €/lHA WX IB€ OOBUBKH (MHTET'YMEHT, UHTETYMEHTH),
HE HAITBJIHO 3aTBOPEHU HA BBPXA, KBJICTO OCTaBAa MAJIKO OTBOpYEC —
MUKPOTHJI, IIPe3 KOETO MPOHUKBA MOJIEHOBATa TPHOHILIA C OTLIOIUTEIN-
HUTE spa (OIUIOUTEITHHU SIpa WM OTUIOIUTEITHHU KIICTKH (CHepMMii)).
[ToneHoBara TppOHIA ce TOJy4aBa OT TIOHWKBAHETO Ha IOJICHOBUTE
3bpHA TONAJHAIN BBPXY OJIHM3aILIETO B MPOLECHUTE HA T.H. ,,0Nparll-
BaHE Ha I[BETA"* OT HACEKOMHTE WJIU BATHPA.

Omie Masiko ot HaykaTa Boranuka: €

Ceme (Semen). (Tosa, koeTo roBopuxMme 110 rope: Cemero e mbp-
BUAT €TaIl OT 3apOJUIIHUA NIEPHUOA Ha CCMECHHHUTE PACTCHUA. Cemero
ChABPKA (B 3apOJIUIIT): KOPEH, CTHOBIIIIE, JINCTEHIIA (TYK A00aBsM ,,Ha
CBOS IVIaBa“ M LBAT) ¥ XPaHUTEIHU BelIeCTBA (MUHEPATHH COJIH, Oel-
THYMHH, Ma3HUHH, BbIJICXHIPATH (CKopOsiia) B CeMeNenTe, BUHATH
CHCTOSIIH C€ OT TPUIUIOWIHUTE KJIeTKH (3N), 32 KOWTO Iile TOBOPUM
B ciefpammre pazjend). CeMeTo MOXe J1a Ce pa3BHBa caMo MPH MOJ-
XOJIAIIN YCIIOBUS (BB3/IYX, TeMIeparypa u Boaa).) OosuBkara (Testa),
KOSITO BCSIKO CEME MMa Ce TI0JTydaBa OT pa3pacTBaHETO HA MHTETYMEHTa
(umu nHTEryMeHTHUTE). PaspacTBaHeTo U MBJIHOTO OPOpMSIHE HA ceMe-
HaTa 00BHMBKa € MHOrooOpa3Ho. B 3aBuCHMMOCT OT TOBa MO KaKbB Ha-
YMH ce pa3HacsAT (pa3NpbCKBaT, pa3ceiiBaT) ceMeHara, Mo MOBBbpPX-
HOCTTA Ha CEMEHHaTa OOBHBKA nu3pacTBaT AOMBIHUTCIHU Pa3JIMYHU

8 Mlopnanos Jaku u KoJexTus, ®;1opa na H P Brarapus Tom |, Uznanne na BAH, Codus
1963, cTp.52.
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U3pacThIM, KOUTO CIIOMAraT 3a TAXHOTO IMO-CHTYpPHO TOCSBaHE U Ha-
HOBO M3pacTBaHe.

Tpbraame u npoabJKaBame:

3. 3apaxnaaHe U pa3BUTHE HA MOJOBUTE KJIeTKH B PacTeHH-
sita. KBaHTOB MeXaHU3bM Ha CIIEPMOTreHe3a W OBOTeHe3aTa.

Ka3Bat yueHnTe, 4ye raMeToreHe3aTa e MHOTO CJI0KeH MpoLec.
B crpykTypute Ha uBeTa ce 3apakaar U oQOpMAT MBXKKH H KEHCKH
TIOJIOBU KJIETKU — TAMETH.

[Ipn moxpuToCceMEeHHHUTE pacTeHUs] 00pa3yBaHETO Ha MBIKKHTE
IIOJIOBU KJICTKU MPOTHYa B THYUHKUTC, a HAa XCHCKUTC — B IIJIOJHU-
UTE.

CrtpykTypara Ha [IBeTa, KakTo 3HaeTe (HO, yUeHUTE He TO Ka3BaT)
€ B 3apOJIMIIIa HAa CEMETO (TaM B 3apOJIHIIa € U KOPEHYETO, U CTHOJIOTO
U JIUCTOTO).

Hexka mpencraBum eana o0oOmieHa cxema Ha €THOBPEMEHHHTE
MIPOIIECH Ha OBOTE€HE3a U criepMoreHe3arta. (Pucynka 1).

R | Z In L
AN K POCHT O,
Hukpecropa | v Mummz %“/’”"”0
| /pvk?xéazz CRIHO.  rBHILL 23p.cn it
4 2cnteropd pstg
AA703 o7 merozaui fruTo 3

vBozenesa v crepro2edesa
(B0 8pe iy spols 0008

2 A2 73 1 A

5
MéZacnapQ: N TFyadpen werpagopey o dpes
N
OlNE
1y (@
AL
| ¥ O
Arie 703 N O )
BN - M2l 03 /¢M7Ioac¢—~>
9 apodu Ly
Q
ey
& aZfoZ”m"] B-q0per) embprOHaner car,

Pucynka 1 — HerpamotHa Ha Kammckos (Timiie ce IBysSIpeH, a
HE TysSIpeH )



EctecTBeHO pa3nM4HUTE aBTOPHU UMAT Pa3IMYHO CTAHOBHUILE TIO
NPOTUYAaHETO Ha ramMeToreHe3ara. I, Hue (a3) 3a Ja He ocTaHa 10 Ha-
3a1 OT TSX, CHIIO MMa(M)ME CBOE BIKIAaHE IO TO3W BaXXEH BBIIPOC.
Hsima kxak, na ae Bu HanpaBsaT BriedaTieHus HIKOKO (akTa: 1. Heko-
PEKTHOTO MpEIUINTaHE HA HOPMAJTHOTO JefieHe (MUTO3a) Ha KJIeTKaTa
(0OOMKHOBEHO COMAaTHYHA - TEJECHA) C TOBA Ha ITOJIOBUTE KIICTKH
(Mmetio3a). 3a0emsa3Ba ce 1Mo CXEMHTE 3a CIIepMOTeHe3aTa M OBOTCHE3a,
Kak cuell (asute Ha Mero3a (hopMUpaHe u JieieHe Ha TOJIOBH KIICTKH)
3aroyBa Mpolec Ha MUTO3a (HOpMAITHO JieJieHe Ha KJIETKH). 3a pa3inka
o0ade OT COMaTHYHHTE KJIETKH — JieJIeHe Ha MaifuuHaTa KJIeTKa Ha JIBe
HOBHU €/IHAKBU KJICTKH, TYK, B KOHKPETHHUS Cllydyaii, He ce 3a0ens3Ba
€IHAKBOCT B IOJIYYCHHUTE OT ,,JCJICHETO Ha KJIECTKUTE HOBHU KIICTKH.
HoBooOpasyBanure ,,KIETKU, HE ca €HAKBH, a, Ca CTPOTO CITEI[HAIH-
3UpaHU C KOHKPETHH U XapaKTepHH PyHKINU — TOopu GOPMUTE U pas-
MepuTe ca pa3nuuHu. Jla ocTaBMM Ha CTpaHa BBIIPOCHT, Y€ TOBA HE ca
TUTNIMYHH KJIETKH, a TI0-CKOPO Aabplia Ha KieTku. Kak, Taka yBakaeMu
YYEHU CH U3MUCIIATE HOBU CXEMH Ha ,,HOPMAITHO * ZIeTICHE Ha KIICTKUTE
— 0e3 MHOTO MHOT'O JIa C€ 3aMHCIISTE, 3a Te3u npouecu? 2. He-MHOTO
1o0po BIleYaTICHKUE MpaBy U (pakTa 3a ,,CheIMHABAHE  OT YUCHUTE Ha
JIBETE KIETKHU C XHUILTOH IeH Habop xpoMo3omu (N) B €1HA [IEHTpaTHA
KJIeTKa C JMIUIONIEH Habop XpoMo30MH (2N) B mpoiieca Ha opopMsHe
Ha eMOpHOHANHHA CaK MPU OBOTCHE3aTa. YUYEHHUTE pa3pelaBar JIBe
KIJIETKW J1a TPaBsT HE3aKOHEH CEKC IMOMEXY CH MpPedH CHIIMHCKOTO
OTUTOKIaHE Ha SIMIIEKIIETKaTa OT CIIEPMHUS — a, IThK, Ha MEH MH Ka3Bar,
4ye chM cekcyasieH Manuak! M, ako ToBa e Taka, To ©IMame He JBOWHO
OIUIOXKIaHe - a TpoiHo. Jlene mase, TpoeH cekc! 3. Hskak cu mexay
JIPYTOTO ChBPEMEHHHUTE YUEHH CIOJENST (aKTa, 4e eTHOBPEMEHHO C
OIJIOXKJIAHETO Ha SUIEKIIETKAaTa Ce U3BHPIIBA U MPOIEC Ha ,,CheTUHSI-
BaHe Ha AWIUIOWaHATa (2N) IEeHTpalHa KieTka ¢ XuriouaHa (N)
KJIeTKa (CTIepMHUil) U OoJTydaBaHe Ha TPUIUIOUIHA CTPYKTYpa (3N), Ko-
ATO Ja OpraHU3Mpa HATPYIIBAaHETO HA XPAaHUTEIIHU BEIIECTBA B T.H. Ce-
MeJIeH — HeOOXOMMHU 3a 3apOJIMIIIa, | ...CIUpart Jio TyK. [a, ama Hue
yBa)KaeMH yYEHU MMaMe Be4e TPUILTOUHA CTPYKTYpa (3N), a TOBa HEe
e mera pabota! M Ta3u TpUILIONIHA CTPYKTYpa CH C€ JIEJIH U ChILECT-
ByBa M HHUEC, KaTO MNPCACTABUTECIIN Ha YOBCIIKOTO HAPCTBO ITOCTOAHHO
cu s momBame (Abe, ¢ eqHa myma s simem!) Ako 3a Bac, To3u (akT, He
NpEeACTaBIsiBa HHTEPEC — TO 3a MEH, TOBA, ONPEAETICHO € HHTEPECHO.
JlaHo M1 ocTaHe BpeMe B CIeBAILUAT pa3zes Aa [IOTOBOPUM U 10 TO3H
BBITpOC. 4. Ille Mu ce ma 0ObpHA BHIMaHHE U HA eIUH (aKT B IMporieca



Ha CIiepMOTeHe3aTa — cliell 00pa3yBaHETO Ha T.H. TeTpajaa (4 eqHaKBH,
MHUKPOCIIOpU ¢ XHIUTOHIeH (N) Habop XpOMO30MH) MPOIBKaBaTe C
,»HOPMaJIHO* A€JeHEe Ha KIETKUTE (B CiIydass MUKPOCIIOPUTE) U MOJTY-
gaBare ...3 HOBHU KJIETKH (2 criepmuii 1 1 TeHepaTUBHA) — KBAC OTHIIE
yeTBbpTara Kierka? (Hskoit aBTopu, KaTo TO3M OT MOKa3aHaTa cXxeMa
¢ msrounuk http://cleverpenguin.ru/thumb/2/v, naxe me cu mpaBsr
TpyZAa Ia MOKaXkaT J[BaTa CIEepMHUs, a CH Kapat camo ¢ enuH! fIBHo, 3a
Jia N30€rHaT NOCTaBeHUTE OT MEH BBIIPOCH.)

Hemo xarto u3Boa: Hayunara pabota, 3a 1BOMHOTO OIUIOKIaHE
Ha IIBETKOBUTE pacTEHUs, U3BbpLIeHa OT pyckus yueH Cepreii ['aBpu-
nouy Haammn (1857-1930) e camo, 4e HE € MPOABIKEHA, HO HE €
1 oboraTeHa ¢ HOBM HayuHu naHHu. Heka Bumum: nipe3 1898 roauna
(1) oTkpmBa JBOMHOTO OILIOKIAHE HA MOKPUTOCEMEHHUTE PACTCHHSI.
BlfIgro oTTOraBa ca MuHanm Beye ..120 roauHM.

Toii (Cepreii ['aBpunoBuy HaBaiun) paboTH MpeuMyIIeCTBEHO B
o0acThTe Ha XUMHS, a CBIIO TaKa U B LUTOJIOTUATA, OMOJIOTHATA U
eMOpuornorusita u Mopdosorusra Ha pacterusra. OCHOBHO, QpyHIa-
MEHTATHO 3HAYCHHUE MMa HETOBOTO OTKPHUTHE 32 TMOKPUTOCEMEHHUTE
pacTeHHs U TSIXHOTO JBOHHO OILIOKIAaHE, ¢ KOeTO ce 00SICHABA U
NpupoaaTa Ha TPUIUIONIHUs eHxocnepMm (3n) (3abenexka: ToBa
TBBpJICHHE € OT aBTOpuTeTeH m3rounuk — ,,Kordium E. L. Double
fertilization in flowering plants: 1898-2008 // Tsitol. Genet. : journal. -
2008. - Vol. 42, no. 3. - P. 12-26%, HO camu BUXAATe, Y€ HE € ChCTOS-
tesnHo! EfBa M IBOMHOTO OIJIOXKIaHE MOXE /a OOSICHU Ta3u CTPYyK-
Typa Ha TPUIUIONTHUTE KIIETKH. AKO € Taka, TO OU TpSIOBaJo C OTUIOXK-
JIAHETO Jia ¢ OOSICHSABAT BCUUYKUTE JAPYTd KJISTKH OT Tumna 1 N, 2n ,3n
u 4n u noseue N). [lonara ocHOBUTE HA y4eHHETO 32 MOP(dOIIOTHITA
Ha XpPOMO3OMHUTE U TAXHOTO TAKCOHOMHUYECKO 3HAYCHUE. YUEHUST
HapammH e mman macTueTo aa ce JOKOCHE JI0 JPYT TOJIsIM yUeH, TOH
ciyma JIeKUMH 1o (u3uojoruu pacteHusta npu npodecop Tumm-
psizeB, Knmument Apkaneuesud. (Llle ce cerute 3a yueHust Tumu-
psi3eB, aKO BU € mo3Hara ¢orocuHTe3ara. M Mons ja He ce ObpKa ¢
Tumupsses, Apkaauii KnumentseBud — Apkannii € cu Ha Knumenr,
CBINO € Y4eH, HO € (U3NK, (hUIocod-MapKCUCT U negaror. buxme uc-
Kamu TumupsazeB Apkaauii 1a e IpOABIDKUI JeNI0TO Ha Oara cu, 3a-
II0TO M B oOactuTe Ha (POTOCHMHTE3aTa ciie] Oara My MOYTH HUIIIO HE

® Kordium E. L. Double fertilization in flowering plants: 1898-2008 // Tsitol. Genet. :
journal. - 2008. - Vol. 42, no. 3. - P. 12-26
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e nobaseno! Ho, ,,uto menar®, TakbB € )KUBOTHT KiinMeHT Apkajbue-
Buu. Ille Mu ce a kaxka  olle HEello, KaTo yTexa 3a Oamara Ha Apka-
it - Apkamuii € BBPI MPOTHBHUK H ,,0TpHUIaTeNb Ha TeopusaTa Ha
OTHOCHUTEITHOCTTA W KBaHTOBaTa MexaHuka! U, Moxke 61, IMEHHO TYK
ce KpHe MpUYrHAaTa 3a He MPOABbIKaBaHe IEI0TO Ha CHHA OT OaraTa B
mporiecute Ha (hoTocHHTe3ara. Taka IMOKa3aHWUTE KBAaHTOBU MeXa-
HU3MH ¥ Taka IocTpoeHaTa Teopus Ha OTHOCUTETHOCTTA He MPIIISATaT
Ha MpOIeCUTe N3BBPIIBAHN B paCTUTEIHATA KieTKa. M, a3 Oux ce paj-
BaJ, aKO C KOPEKIMUTE HAHECCHU OT MEeH B TeopusaTa Ha OTHOCUTEI-
HOCTTa M B KBAaHTOBaTa MalllWHApWs, C IIeN ,,IPIIAraHe’ Ha KBaHTO-
BUTE CTPYKTYPH KbM OMOJIOTHYHHUTE CHM YCIISLI [ pellia TO3H ,,Hay4eH
npo0siem™! ToBa Oelie MeXy APYroTo, yBaKacMHU YUEHU — Jia HE Ce
YyJIUTE 32110 U OTKHJIE CbM MTOYHAI C ,,MOKPUTE CH ChHHIIA" ...... -
0.a.).

[Max 3a6enexka: Orrorasa (Tumupsizes-Hapammun), nocera (YHu-
BepcureT, bBAH) — Huio HoBo oy ,,HayyHoTO CibHIIE, U Ha V3TOK 1
Ha 3amnazg (CALL-Pycwus).

Cnepmorenesa (Cxema 1):

TuunHkaTa uMa ocobeHa CTPYKTypa — THYHMHKA, THUYMHKOBO
JIPBXKKA, YSTUPH TPAITHUKOBY KaMepH (TOPOUUKH).

B ompeneneno BpeMe B ThKaHMTe HAa Mpamiena ce gopmupa
KJIETKA, JJOCTAThYHO ToJisiMa OTJIMYaBallia ce OT OCTAaHAJIHUTE KIIETKH,
Tas3u kieTka uMa JABOCH HAOOp OT XpoMo3omu (2N) — JAMMJIOUTIHA.
KreTka omie ce Haprua MaifurHa KJIeTKa Ha Tpalreia — MEKPO-CIo-
pPoBa (3a pa3iiuKa OT KEHCKAaTa KJIETKa, KOsITO Ce Hapuia MaKpo-CIo-
poBa) HaraTbk: mpoTrva npoiieca Ha pelyKIIMOHHO JIeJICHUE MUTO3a,
U ce o0pasyBa TeTpajaa (Y€TBOpHA CTPYKTYpa) OrpajieHa OT MoJin3axa-
punHa OoOBUBKa (TETpanaeH MHUKPOCOOp), B KOUTO MMaMe YeTHPH
KJIeTKH, BCSKA eHa OT TAX € xurionaHa (N). Ciex ToBa 0OBUBKATa ce
Pa3KbCBAa M YETHPUTE MHKPO-CHOPHHM KJIETKM CTaBaT CaMOCTOS-
TeJIHU. BBB BCsIKa caMOCTOSITEIHA MUKPO-CIIOPOBa KIIETKa € ce o0pa-
3yBaT ABe 00BUBKHU: 1. BhTpemHa MHTMHA — ThHKA W 2. BhHIIHA
rpy0a IIbTHA, C TOJIIMO KOJMYECTBO M3pacThly ek3uHa. Cies ToBa B
Taka oOpasyBaHaTa MHUKPO-CIIOPOBA KJIETKa SIPOTO 3aloyBa Aa ce
JIeNId — M OT TO3U MOMEHT HUE MMame paboTa ¢ ABYKJIETHYHO Ipaill-
HUKOBO 3bpPHO, B KOETO C€ 3ama3BaT JBeTe 0OBHBKH BHTpCIIHATA —
THhHKA U BbHIIHATa — rpyda. EaHOTO Aap0 HOCH HAMMEHOBAaHHUETO re-
HEPAaTUBHO, a JIPYrOTO AP0 HOCH Ha3BaHUETO BereTaTUBHO. ToBa €
JIBYKJIETHYHO MPAITHUKOBO SIPO WIIM OIIEe HAapeueHO — MBbKKa
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ramera. Cre/iBa AeJIEHETO Ha KJIETKaTa U TEHEPATUBHOTO PO CE IETH
Ha JIBE U ce 00pa3yBaT TPH KIIETKH, - BereTaTHBHATA KJIeTKA ce 3a-
na3Ba u ce o0pa3yBar JBe HOBH KJIETKH (OT JAeJICHETO Ha TeHEePaTHB-
HOTO pO) — HApEUCHH CTIEPMHUIA, HETIOABIKHU CIIepMaTo30uu. ToBa
BEUE € 3psUI0 MPAIIHUKOBO 3bPHO.

MarepuHcKan
KNeTKa Tetpana
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Cxema 1110
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OBorene3a (Cxema 2):

EnHOBpeMEHHO ¢ TO3H MPOIIeC ce U3BHPILBA | €IUH APYT IPOIIeC
B 3aBBbp3a (ceMe-3aBbp3a WK CeMe ITbIIKaTa) — OPMHUpaAHE Ha KEHC-
KHTE KJIETKH - TaMETH.

BenukoTo ToBa 3a104Ba 10 MHOTO CXOJIeH HauuH. 3aroysa J1a ce
dbopmupa MaiurHATa KJIETKa, HapeuyeHa MaifuiHa KJIETKa WIK Mera-
CIopHa KJeTKa. Ta3u KieTka uMa ChIo ABOEH HaOOp OT XpOMO30MHU
(2n) 1 b0 e aumtonaHa. Tt 3amoYBa Ja ce e/ — U3BBPIIBa Ce Mpo-
1eca Ha pellyKIIMOHHO JIeJIeHe-MH03a U ce 00pa3yBaT YeTUPU HOBH
KJIETKW — 9eTUpH XuIriongau (N) Mera-cropu. OT Te3u YeTUPH Merac-
MOPOBU KJIETKH, TpU Obp30 ymupart (3amo? — Haykata Mmbirum, npoc-
tTaka KaHHUCKOB HsIMa 1a MBJIYM) U OCTaBa caMO €JlHa Mera-cliopHa
KJIeTKa — XuIyiongHa (N) Mera-criopHa KiieTka. SIapoTo Ha Ta3u Mera-
CIIOpHA KJIETKa Ce JIeId U caMaTa MeracropHa KieTka HapacTBa. O0-
pasyBa ce ABysAApEHa 3apoJuIlIHa TOpOMUKa — KiIeTka ¢ Ase siupa. [o
HATaThK TE€3H JABE S/Apa, B 3apOIMIIHATA TOPOMYKA - CE IETIST Olle Be-
HBXK — CTPYKTypara ce yBelruaBa, 3apo/iiiHaTa TOPOMYKa CTaBa I1o-

0 http://cleverpenguin.ru/thumb/2/vTmcVgCsJyBHPBmPbxX4uA/r/d/image010.jpg


http://cleverpenguin.ru/thumb/2/vTmcVqCsJyBHPBmPbxX4uA/r/d/image010.jpg

rojsiMa u ce oOpa3yBa deTHpH-sApeHa 3aponuinHa TopOuuka. Cren
TOBa OILE BEOAHBX CE MPOBEXAa Mpolleca Ha JACJICHE Ha sApaTa U ce
o0pa3yBa oceM sijpeHa 3apoaniTHa TopOrudka. B mociencreue ABe ot
MOJISIPHUTE SI/IPa ce CJMBAT B IIEHThPa HA 3apOJMIIHATA KIETKa W
BCSIKO OT siApaTa o0pasyBa CBOS sIpeHa caMoCTosITelIHa oOBuBKa. 1 ce
o0pa3yBa ciie[] TOBa CTPYKTypa HapedeHa 3psijia 3aponITHa TopOnIKa
(emOpuocak) chbCTOSIIA CE OT CeleM KJIETKH. B 1leHThpa Ha 3psiiara
3apOoAMIIHA TOPOMYKA UMaMe SIIPO KOETO € 00pa3yBaHO OT CIUBAHETO
Ha IBe NOJISIPHH SI/IPA, TO CE HapUya LEHTPAIHO AP0 U B HETO Habopa
OT XpoMo30oMH € JiBe ((2Nn)) Beuukure octaHamy KICTKA B 3apOTHII-
HaTa TopOnyKa (eMOpHocaka) ce pa3nonarar MoJspHO OKOJIO TOBA IEH-
TpaiHo sapo. B equnums nomroc ce GopMupar eqHa sifleKka1eTKa ¥ e
CrIoMaraTelTHl CHHEPTUYHH KIIETKH (CHHEPTHYHH — B3aWMHO-TIOMa-
Taly CH), a Ha JPYTHAT IOJIOC Ce pasmojiaraT Tpu KJIETKU (aHTH-
nosu?), KOUTO OTTOBAPST 32 BPb3KHUTE € UAJ0TO pacTeHHe — U 3a J1a
MOJKE Ta3M LjIaTa CTPYKTypa Jia ce 3aXpaHu — MoTy4aBaHe Ha XpaHH-
tenan BemecTBa (Karo, e mu dorocmHTE3aTa ce M3BHPIIBA CaMO H
€JMHCTBEHO 3a Te3H mporiecu?). SifiekneTkara CiyKu 3a ObICIIOTO
o(opMsIHE Ha HOBHS OPTaHU3bM.

Hpyrure n1Be KIeTKu (CHHEPTUYHUTE) 10 SHIEKIeTKaTa n3padoT-
BaT 0COOCHM XMMHYHU BEIIECTBA W IOMAaraT Ha criepMuiiTe (HEemo-
BW)KHH CIIEPMATO30H/IH ) JIa C€ OPUCHTUPAT KbM SIHIIEKJIETKATA U KbM
HeHTpajHaTa kJjerka. [[Ipu Taka ,,OSIBUIATE” CC CHHEPrHYHH
kieTkd (A! Ama, 3a ToBa JiM, UMaMe ToJ3arjiaBue: CHHEPreTHKA Ha
KBAHTOBHMTE MEXaHU3MHU B OMOJOTMYHUTE CTPYKTYPH, B KHHrara
.MOKpHTE ChHUIIA HA ...°)? - maBame MmoscHeHHWe Ha TepMuHa: CH-
Heprust (OT TPBUKU. GUVEPYIOL — CHTPYIHHUECTBO, ChJCHCTBHE, IMO-
MOIIl, CBY4YacCTHE, CHOOIHUYECTBO, OT IPHIIKOTO GUV — 3aeTHO
¢, IPYTO - TPBIKO. £PYOV - ACIO0, TPYI, paboTa, (BB3)IACHCTBHUE) - YCHII-
BaI e(heKT OT B3aUMO/ICHCTBHATA HA JIBa WIH TIOBe4e (DaKTopa, Xapak-
TEepHU3MUpal Ce C TOBA, Y& ChBMECTHOTO JICUCTBUE HA T€3H (DaKTOPH Ch-
LIECTBEHO MPEBb3X0K/AA MPOCTATA CyMa OT JICHCTBUSTA HA BCEKU
eIHU OT (akTopuTe.

TpuTe aHTUNOAHU KJIETKH B eMOPHOCAKA OTTOBOPST 3a OChb-
IIECTBSIBAHE HA HEMPEKHCHATH BPB3KH C YacTHTE (KOpPEH, CTHOIO U
JIUCTA) HA PACTUTEITHOTO TsUI0 (pacteHneTo). ChIo ce Ka3Ba, ue Ta3h
Bpb3Ka Ha TPUTE aHTHUIIOIHH KJIETKH C PACTEHHETO OCUTYpPsIBa XpaHH-
TEJIHU BEIIEeCTBa 3a pacTeXa M (YHKIHOHUPAHETO Ha KJIEThYHATA
CTPYKTypa Ha emOprocaka. Tyk Mu ce ncka na 1o0aBs, 4e Te3d TPH
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KJICTKH MaJIKO MJIM MHOTO OKa3BaT 3HAYUTEIIHO BIUSHUE BHPXY IMPO-
1ecuTe Ha popMupaHe Ha onpejaesicH T buomornyno AxtuBHu Be-
mectBa (BAB) B manmen pactutenen Bun. U, oT Tyk ce ompeaensT xa-
paKTepHHTE JIeUeOHNUTE CBOWCTBA HA BCEKH OT/IEJICH PACTHTEIICH BH/I!
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Cxema 211

[Ipu excriepuMeHT Ha OTHESHE (YHUIIOKABaHE, aKo METE YMbP-
TBSIBAHE) HA IBETC CHHEPTUYHHU KJICTKH (OT ABETE CTPAHU JOTPEHUTE
KIJICTKH JI0 STMIIEKJIeTKaTa), TOraBa MPalrHMKOBOTO 3bPHO HE ITpopac-
TBa. (CTaBa BBIPOC 32 MBKKHUTE MOJNOBU KieTkn) C eqHa ayma crimpa
MpoIieca 3a 1Mo HAaTaTBITHO OIUIoKAaHe. ToBa o3HauaBa, 4e JIBETE CH-
HEPrUYHU KJIETKHU ca B HENPEKHCHATA BPh3Ka C IMpolieca Ha o0pa3yBaHe
Ha MBXKKHUTE 110708 KiaeTKH. (IIpes, Te3u ABeTe KICTKH ,,IpeMHUHABAT
JIBaTa CIIEPMUS M T€ TU PA3NpPEAENIaT, EAMHMAT CIIEPMUMI OTUBA U OII-
JIOXKJIA SMIIEKIETKATa, APYIHUI C€ OTINPaBs KbM LIEHTPAIHOTO AP0, U
TaM 3aIoy4Ba MPOoIEeC HA YCUICHO JENICHE Ha KICTKUTE.)

EnHOBpeMEHHOTO M3BBHPIIBaHE HA MPOIECHTE HA 0Opa3yBaHe W
(dbopMupaHe Ha MBKKUTE U )KEHCKUTE T0JI0BU KJICTKH B PACTUTEITHUTE
BUJI0BE (IIBETHHU PACTEHUS ) TOBOPH, Y€ UMaMe HEeTIPEKhCHATA BPh3Ka B
Y MEXJTY TE€3H JIBa Iporieca. BiMsHueTo Ha eleMeHTuTe 00pa3yBaHH B

1 https://ds04.infourok.ru/uploads/ex/0f7a/00061671-f4a7546b/img58.jpg
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mpolieca Ha CIepMOreHe3a M OBOTreHe3a BBPXY LSUIOTO PAaCTUTETHO
TS0, TBK HU TOBOPH, Y€ TE3W MPOLIECH ChBCEM HE ca MPOCTH (KaTo
MeH - 0.a.). U, Bce M ce mie Aa Kaxka M JoKaka, ue Te3H JBa Iporieca
(criepmMoreHesa u OBOTe€He3a), KaTo MporecH B MHUKpokocMoca, Mat
aHaJIOT B aHAJIOTWYHM Iporiecu B Makpokocmoca! (3a ToBa Manko mo-
KbCHO! — 0.2.)

CpaBHsiBaHe Ha ]BaTa Npoleca: CIEPMOreHe3a M OBOI'CHE3a
NpY KUBOTHHUTE (YOBEKA) M TIPU PACTUTEIHUTE BUAOBE (LIBETHUTE pac-
TEHHSA).

W, na nmppBoknacHunute (KouTto Beska roguHa craBaT Bce IO-
MaJIKO M O MaJiko. — 3all[0TO OTUBAT HampaBo BbB BY3-oBere - Oe
npoctak! Yysam BuK oT I[IpoCBETHOTO MHHHCTEpPCTBO...) UM CTaBa
SCHO, Ye CIepMOreHe3aTa 1 OBOI€He3aTa IIPHU PAaCTUTETHUTE BUIOBE
(TIOKPUTOCEMEHHU M TOJIOCEMEHHH) € JI0CTa T0-CJIOXHA, OTKOJIKOTO
NpY ’KUBOTHUTE | YoBeKa. He Mu ce 11e 0THOBO J1a OBTapsM, ue 3a
CTETIEHTA Ha MHTEUI€HTHOCT Ha JaJIcH BUJ CE Ch/U 10 HETOBUTE HOA-
TOTOBKa (MOKpY CHHUINA) U U3BbPIIBaHE (TIOJIOB MPOLIEC) HA OIUIOXK-
naHeto...Heka pasrnename nsete cxemu (Cxema 3 u Cxema 4) u camu
Jla CU HaIllpaBUM KOMEHTapH.
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KBaHTOB MeXaHH3BM B MPOLECHTE HA CTIEPMOTeHEe3a W 0BOTe-
He3a.

Jla cu mpuUImoMHUM OT bpBa U BTOpPA YacT Ha ,,MOKpUTE ChHUIIIA
Ha JieunTens-omnkap Bacur KaHHCKOB 3a KBaHTHUTE Ha JKMBOTA M 32
CHCIU(UIHOTO JeJieHe Ha KileTkuTe (Meiio3a). Kakso roopuxme? (To
KaTo, 9e JI1, CK TOBOPUX cam!)

,Caencreue 3: B mponecure Hapedenn Meiio3a (cneruduyacH
BapHaHT Ha JICJICHUE Ha KICTKUTE) BCUYKUTE HOBOCH3/IAJCHH KIICTKU
(f+s) = +f1 )+ (s+5s1)) dyHKIHOHUpPAT [0 OMpPEEICH
pen — ocTaBa Ja ONpeeNnM TEXHUSAT BUJI, ChITIACHO OMOIIOTHYECKUTE
npuHOMH B HaykaTa (Omna!-ToBa )KHUBOTHO MMa JIn TO?).

H3eon |11: ITokazanurte nporecu, B HAYMHKUTE HA JCJICHE U 00pa-
3yBaHE Ha KJIETKHTE MMaT KBAaHTOB XapaKTep W MOJJIeKaT Ha oOpa-
00TKa ¢ METOANTE Ha KBAHTOBUTE TEOPUH OT (hM3HKATA.

CaencrBue (0000meno): Ilokazanute cxemu, Mporiecu U MaTe-
MaTHYECKH M3Pa3H, Mpe3 crennruyeH MaTeMaTHUECKH anapar (Mare-
MaTHKa Ha Oe3KpaifHO MaJKuTe - 0.a.), JaBaT TSI KbM PUPABHIBAHE
1 ObAenIo u3cieBaHe Ha OMOJIOTUYHUTE CTPYKTYPH KbM KBAaHTOBHUTE
MeXaHU3MH BbB (puzukaTta. Aode, ToBa He e Jiu ETII u B 6nosiorny-
HHUTE CTPYKTYpu?*

(KakBo ymoBONCTBHE € Ja MUTHpAI, caM cede CH, IMOJI00HO Ha
cajJi0-Maso B ceKca.)

Bcuukoto ToBa, U ollle Hello, ro HanucaxMme B pasaen 12 ,, Kpan-
ToB Mexanu3bM, ETII (Enunana Teopus na [loneTo) m npuHmuna Ha
nogo6uero (I1I1) B mporecute Ha MUTO3Aa (,,HOpMAJICH BapUaHT Ha
JielieHre Ha KJIeTKUTe) Melio3a (criennuieH BapuaHT Ha JIeJICHUe Ha
KJIETKUTE) U rameToreHe3a (popmupane Ha CrieIHATU3UPAHH TIOJIOBH
KJIETKH).* OT BTOpara 4yact Ha ,,MOKpUTE ChHHUINA HA JICUUTEIS-OMII-
kap Bacun Karnckos® (Bp3MoxHO € /12 S ©Ma ¥ Ha KHIDKHUSAT Ta3ap,
HO TOBA 3aBHCH OT I0JIOBaTa MU MPHUHAJUICKHOCT.) U Cera My Joiiie
MOMEHTA JIa TO TPUIIOKHUM JIETAUITHO.

I'oBopuxme, cbio 4e: ,,I'aMeTorene3a wiv npea-3apoavIIHO
pa3BuTHE, € TIPOIeC Ha 00pa30BaHE HA TIOJIOBU KJICTKH, WJIH TaMETH.
Thil kKaTo B XO/a Ha raMeTOreHe3aTa CIelHaIn3alusiTa Ha SIIeK-
JISTKUTE W CIIEPMATO30MIUTE NMPOTHYA B PA3JIMYHH HANPABJIEHUS
(1? — 6.a.), OGMKHOBEHO pa3nuyaBaMe J[Ba IPOIECAa OBOreHe3a 1 crep-
MaToreHe3a.“ Brx BToparta 4yacT Ha ,,MOKpHUTE ChbHUILA HA JICUUTEIS
...... “ B pa3gena : ,,11. KBaHTOB MeXaHN3bM B JI€JI€HETO HA KJIET-
kute. Murto3a. I'amerorenesa u meiiosa.*
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Te3u 1Be pa3jMYHU HANPABJICHUSI B CHEHATH3ANMATA HA MO~
JIOBUTE KJIETKHU € He00X0IMMO /12 MOKaKeM!

Jla cu mpUImoMHUM oI111€:

Koraro xxuBotsT (}.GF(K(n)P)) BbB QDyHKIIMOHATICH KBAaHT Ha
xuBota (GF(K(n—1)P) =YGN(K(n)P) + YGF(K(n)P) =F =
f) ce yaBou, ToraBa TO¥ ce €M Ha TPU KBaHTA HA XKHUBOTA!

1. Bp3cTaHoBsIBa ce cTapusT KBaHT ((PyHKIMOHATICH) HA KUBOTA :

GF(K(n—1)P) = YGN(K(n)P) + Y.GF(K(n)P) =
F=f
2. Bp3HHKBa HOB (P)yHKIIMOHAJIEH KBAHT Ha )KUBOTA!
GF1(K(n—1)P) = YGN(K(n)P) + YGF(K(n)P) =
Fy=f1
3. Bp3HHMKBa HOB CAaMOCTOSTEIICH KBaHT Ha KUBOTA:
GW1(K(n—1)P) =YGN(K(n)P) =851 = 51

Knetkute ce mensr. Cien neneHero Ha KieTkara, oduIHaTHATA
HayKa Ka3Ba, ue ce MOSBABAT WIM Ch3AaBaT JABE HOBU KieTku. Korato
TO3U TPOIleC HOCH Ha3BaHHeTo MUTO3a, OT e/1Ha KIIETKA Ce Ch3/1aBarT,
uype3 JeNieHe, JBEe HOBH KIIETKH HICHTUYHU C TbPBOHAYAIHATA KJIETKA
— W HUIIO JPYTo HE Ce Ka3Ba.

Ho, uma Hema HeussicHeHu ¥ oT Bacun MaHeB, U OT ChbBpEMEH-
HuTe ydeHu, Te: 1. He cnupar Ha ompeneneH eram (MHTepBaj OT
BpeMe) nejieHeTo Ha kieTkarta! 2. [lo HUKaKbB HAYMH HE TIOKA3BaT
MOHE HAKAKBO MaJiko pa3iudue (Bacun Manes ro mokassa, Ho, 0e3
Jla TPOABIDKMA B Ta3W IMOCOKA.) B MOJYYeHUTe JBe HOBH KJIETKH,
KaKTO MEXIy TSX, TaKa M B TbPBOHAYATHATA KJeTKa. ([la He yroT-
pebsiBaM M3pa3u KaTo MalyMHA W AbIICPHU KiIeTku.) 3. HuTo enuH ot
TSAX, HE Ce OIUTBAT J]a IPUPABHSIT B MIPOIECUTE HA OBOT€HE3a M OTLIIOXK-
JTaHE KBAHTOBUTE CTPYKTYPU KbM OUOJIOTHYHHUTE.

Cren xkaTo KJI€TKaTa MMa CIOCOOHOCTTA J1a Ce I, TO TOBA 03-
HavaBa, uye B HEsl MMa JIBa KBaHTa Ha )KMBOTA U MOHE SAMHUAT OT TAX
Moxke aa ce nenu (B vero nma JXXugor!).

Criope/1 KBaHTOBHUTE aHAJIM3W Ha JKUBUTE CTPYKTYpH u JKuBoTta B
TAX OCHOBHHTE (GB(K(n—1)P) =YGN(K(n)P) +
YGB(K(n)P) = B =b) u ¢yukumonanuure kBanth (GF(K(n —
1)P) =YGN(K(n)P) + Y>GF(K(n)P) = F = f) Ha ®uBOTa MOraT
Jla ce JesT.

Ho, xBaHTHTE Ha KHBOTA, KOUTO YIIPABJIABAT dKUBUTE OPraHU3MHU,
HE C€ pa3BHBAT B KJICTKU. Te ca MPUTESIKAHUE HA HAW-BUCIINS, YCICH
Buja. CraBa BBIPOC 32 OCHOBHUTE KBaHTH Ha xuBoTa GB(K(n —



1)P) = YGN(K(n)P) + YGB(K(n)P) = B = b KBanrture Ha XWu-
BOTa, KOUTO ca U3Yepraiy Bb3MOKHOCTUTE CH 32 CAMOCTOSTEHO Pa3-
BUTHE CE HYXJIAAT OT KICTKUTE, KAKTO M KICTKUTE Ha KHUBHTE Opra-
HU3MH HE MOTAT Jia ChIIECTBYBAT 0e3 KBAaHTUTE Ha )KUBOTA. TyK cTaBa
BBIPOC 32 QYHKIIMOHATHUTE U CAMOCTOATEITHUTE KBaHTH (f ©u S )
Ha )KMBOTA, KOUTO Ca MIPUTSIKAHUE U PHKOBOJIST )KU3HCHUTE (PYHKIIUU
Ha KJIETKUTE (MUHEPAJIH, paCTEHUS, KUBOTHH B X0pa):

GF(K(n—1)P) =YGN(K(n)P) + YGF(K(n)P) =F =f

"

GW(Kn—-1)P)=YGN(K(m)P) =S =s.

Oxa3zBa ce Ha MPAKTHKA, Ye CIIe]] ICICHETO Ha KJICTKATa:

- B enHata kieTka ocTaBa crapuaT (QYHKIIMOHAJICH KBAaHT Ha XKH-
BOTa

(f) ¥ HOBHST cCaMOCTOSITEJICH KBaHT Ha )HUBOTa (Sq1). Popmupa
ce HOBa KJIeTKa ¢ (DYHKIIMOHAJIEH U CAMOCTOSITEIICH KBaHT Ha JKUBOTA
or Buaa — (f + 1)

- B npyrara kierka octaBa HOBUAT (PYHKIMOHAJICH KBAHT Ha JKH-
BoTa (f1) W CTapHsIT CAaMOCTOSITEIICH KBaHT Ha )HUBOTa (S). Dopmupa
ce HOBa KJIeTKa ¢ (DYHKIIMOHAJIEH W CAMOCTOSTENICH KBaHT Ha JKUBOTA
orBuna—(f1+s)

Jo tyka, noope! Camo, 4e ako MPOJBIKHM MPOIIECUTE HA JICIICHE
Ha KJIETKHTE MAJIKO I 030PUM OPTaHUTE M CUCTEMHTE, KAaKTO 1 (hU3H-
YEeCKH M3SBEHUTE TeJla — Te Il CTaHAT MHOTO MO-TOJIEMH U OT IUIaHe-
Tarta 3ems!

OcHoBuure (b) u pynkuuonanuure (f) KBAHTH HA JKHBOTA ce
pasMHosKasar. 14

CamocrosiTesiHuTe (S) KBAHTH HA ’KUBOTA He ce Pa3MHOXKa-
par. [*°l

BeniecTBoTO OT KOETO Ca M3rpajieHH MPOTOHHUTE U EJICKTPOHUTE
ce HapHMya eHeprus Ha Hamms cBaT. 16l

3a Hac KBaHTUTE Ha )KUBOTA Ca EHEPruATa (BEIECTBOTO, OT KOETO
Ce M3TPaX/aT MPOTOHUTE M eekTponuTe)Lt]

14 MamneB, Bacuii., ExuncTBO ¥ pa3BuTHe Ha Bcesenara, U3pareictBo ,,Buon, Ilnosaus
2013, cTp. 312
15 MamneB, Bacuii., ExnncTBO 1 pa3BuTHe Ha Beenenarta, U3nartencrso ,,Buon“, IlioBans
2013, crp. 312
16 ManesB, Bacui., ExuncrBo u pa3sutue Ha Beenenarta, U3narencrso ,,Buon®, ILioBans
2013, crp. 313
17 Mamnes, Bacuii., ExnncTBo 1 pa3BuTue Ha Beenenarta, M3narencrso ,,Buon“, IliioBans
2013, cTp. 313



CaenoBarTesiHo:

1. KBauTuTe Ha )KMBOTA Ca CYMU OT MOAPEACHH 110 ONPEAEIIEH Ha-
4WH 1 COOp EJIEKTPOHU W IIPOTOHMU. ( p% u eal)

2. BelecTBOTO OT KOETO ca M3rPagcHH €ISKTPOHUTE U IIPOTOHUTE
€ BCBIIHOCT CBETIHHA (CHIOBU M MH(OPMAIIMOHHH (DOTOHH) U HEYT-
PHMHO M aHTHHEYTPHUHO (KOHTO CheAMHEHH 110 ONPEAEIIEH HAUMH, CHIIO
ca hoToHNM).

Jla cv IpUIIOMHUM CTPYKTYpaTa Ha €JeKTPOHa M IPOTOHA, KAKTO
n ETII (Egnanara Teopus Ha Ilonero):

3a npoToHa: p% Y3+ Vit v,

3a enektpoHa:  egl > v, +Y¥3 + Vs

Ja 3anumem 3a HEYyTPUHOTO U aHTHHEYTPUHOTO:
Vet Ve 2¥V3t Va t7V3

3adenexkka: CaMOCTOSATEIHO HEYTPUHOTO U aHTUHEYTPUHOTO
CaMo B M3KJIIOYHUTEIHN CyYal BIM3aT BbB B3aUMOJAEHCTBHUS C APYTHUTE
eJieMeHTapHu yactuid. (Buk B mpeanuTe 4yacTv Ha ,,MOKPHUTE Ch-
HHIIA....." 32 cBOWCTBAaTa Ha HEeyTpuHOTO). KaTto B3anmmoeiicTBUETO
orBuna v, + v, - y3+ Y, +Y3__eobparumo.

O0eTHHEHHETO HA BCHYKH KBAaHTH HA KMBOTA, KOUTO VYaCT-
BAT B M3IPAKIAHETO HA eMH MHAMBH/I, [II¢ HApHYAMe €HePruiino
Ts1J10 Ha HHANBIAA. (18]

CienoBaTeHo:

1. Cnen kaTo, KBAaHTUTE Ha JKMBOTA Ca pa3yMEH cOOp M I1OJIXO-
A1 moapeada oT eIEKTPOHM M IIPOTOHM. A, BEIIECTBOTO, OT KOETO
ca M3rPaJIcHU eJEKTPOHUTE M INPOTOHUTE € CBEeTIMHA. T0, eHEpIruii-
HOTO TsJI0 Ha MHAMBHAA (MUHEpAJ, paCTEHHE, )KUBOTHO U YOBEK) €
CTPYKTYPHUPAHO I1O OIIPECACIICH HAYHUH OT CBCTJIMHA — d)OTOHI/I.

ATOMNTE, KOUTO C€ HATPYIBAT BLB BH/J HA OPraHMYHH MoJie-
KYVJIM 0K0JI0 KBAHTHTE HA JKHBOTA, KOUTO M3rPAKIAT €eHEePruiiHOTO
TS0 HA WHAMBHMIA, IIl¢ HApDHMYAME MATEPHAJHO THJI0 HA MHIU-
Buja, 1

CienoBaTeaHo:

1. Cnen xaTo MOJEKYJIMTE Ca M3rPajeHd OT aTOMH, aTOMHUTE OT
CJICMCHTAPHMU YAaCTHUIIM TIPOTOHU M CICKTPOHM. TO, TOoraBa Hu

18 Mamnes, Bacui., ExuncrBo u pa3sutue Ha Beenenarta, U3narencrso ,,Buon“, ILioBans
2013, cTp. 320
19 Mamnes, Bacuii., ExnHcTBO 1 pa3BuTHe Ha Beenenarta, U3narencTBo ,,Buon®, Ilinopaus
2013, cTp. 320



MATEPUAIHOTO TsUI0 HAa MHAMBHAAA (MUHEDAJ, PACTEHHUE, )XMBOTHO U
YOBEK) € CBETIMHA — (DOTOHH.

2. PasznmkaTta MEXIY EHEPIHIHOTO TSI0 M MATEPHAIHOTO TSJIO HA
MHIMBHUIA TPsIOBa 14 C€ THPCU B HATUYUETO M HAYMHA Ha (PYHKIIMOHH-
paHe Ha KBAHTUTE HA YKUBOTA.

Be3 KBAHTHTE HA JKHBOTA, KJIETKUTE ca MbPTBH. 2V

CaenoBaresiHo:

1. KBaHTHTE HA JKMBOTA ONPEACIIT HAUYMHUTE 32 €BOJIOIMOHHU
npexoau Mexxay naausuauTe u Ilapcrsara (Munepanano, PactureaHo,
JKupotuncko 1 YoBelko - HapcTaa).

2. KBanTuTe Ha KMBOTA ONPEACIIT HAYMHUTE 3a IIPEXOIUTE
MEXIY Pa3sHO-M3MEPHMUTE CBETOBE U moJieTa BbB Beenenara. (Crasa
BBIIPOC 33 TaKa HAPEYEHUTE OT CHBPEMEHHUTE YYEHH M JIYXOBHH BO-
JIa4M IPOLECH, VK, HA CMBPT U paKIaHeE.)

Ha ompezeneH eran OT pa3sBUTHETO CH ...KBAaHTHTC Ha >KHUBOTA
[IPUXBAIIAT KbM CE0€ CH MPOTOHM (OT TAX TE€ IOJy4YaBaT HEOOXOIH-
MarTa TOIJIMHA) M eJEeKTPOHH (0T TIX TE IMOJydYaBaT HeoOXOoguMaTa
cypoBHHA). Taka OKOJI0O KBAaHTHUTE Ha JKMBOTA BH3HHMKBA OPraHUYHO
BemecTBo Ha ceeToBere K(0)P (HAIIMAT CBAT, C YETUPHUTE 1IAPCTBA —
MHUHEPAJIHO, PACTUTEIHO, >KUBOTMHCKO M YOBEIIKO. A, 3amo He AH-
reJICKM M ApXaHTreJICKU IapcTBa?) W BL3HHMKBAT IIbPBUTE HAW-HUCIIN
SKHBH Opranu3mu Ha cBerosere K(0)P. 21

CaenoBaresiHO (Majgko PeBOJIIOLMOHHO, T.€. HAJIYJIHHYABO IIIE€
IIPO3BYYH):

1. B xBanTuTe Ha )KMBOTA (OCHOBHH, (DYHKIIMOHAIHUA U CAMOCTO-
ATEJIHU) MMaMe Hanure Ha 0aza Y, GN (K (n)P), B kosTO ca pa3BuBa
skuBoT. Tasu Oasa TpsOBa Jia ChbABPXKa ,.CYPOBHUHHU WJIM I10-TOYHO
€JIEKTPOHHU.

2. [Ipu pa3sBUTHETO HA KAKBBTO U a € BUJ )KUBOT B KBAHTUTE Ha
’KMBOTA C€ M3BBLPIIBAT MPOLIECH CHIPOBOACHH C IPUEMAHETO MM OT-
JaBaHeTo Ha TomuHa (Ta gaxe, ¥ 3a HOAAbpIKAHE HA TEMIIEPATYPHOTO
paBHOBecHe B MaTepusara Ha Bcenenara! — AGe, ToBa He e Jiu, 4e Bee-
sgenata € JKusa?). To3u KHBOT TpsiOBa Ja OOMEHS M J1a IPUTEXKABA M

INPOTOHMU.

20 ManeB, Bacui., EnuncrBo u pa3Burue Ha Beenenara, Usnarencto ,,Buon, IlnoBaus
2013, cTp. 320
21 ManeB, Bacwi., EnuncTBo u pa3Butne Ha Bcesenara, U3nareictso ,,Buon®, Ilinosaus
2013, cTp. 313



3. CplIecTBYBAHETO HA CAMOCTOSITEJIEH KBAHT Ha YKUBOTA, KOMTO
€ caMo 0a3a, MOKa3Ba, e eJEeKTPOHUTE MOI'AT JIA ChIIECTBYBAT U Ca-
MocTosATeHO. (PusryeckaTa peayHOCT IIOKA3Ba, Y€ TOBA € TaKa -
nMaMe cBoboauu enekTpoHu! Te mMall U3rpakaaT M eJIeKTPO-MarHUT-
HOTO I10JI¢, a?)

4. Cpl1eCTBYBAHETO Ha JKMBOT B 0a3UTE Ha KMBOTA HA KBAHTHUTE
Ha JKMBOT II0KAa3Ba, Y€ MMaM€ HaJWYMe M Ha NPOTOHM (TOIUIMHA).
O0aue, a3, ¢ JoCeralIHUTE CH 3HAHHUS M OIHT, HE MOra Jia TBhP/s,
ye NMPOTOHUTE MOraT Ja ChIIECTBYBAT CAMOCTOSITEJIHO, B 0HOJI0-
THYHHTE CTPYKTYpH! (BBOPEKH peaaHoTO ChIIESCTBYBAHE HA CBETO-
Bere K(2)P — Ilporonu.)

3adenexkka: KakTo 3HaeTe, CbBPEMEHHUTE YYCHHU pa3KapBaT OT
JIBETE CTPaHU Ha MeMOpaHuTe (HaIpuMeD: TAIAKOMIHATA) B PACTUTEI-
HUTE W APYIUA KIETKHA (OMOJIOTHYHU CTPYKTYPH) ...CBOOOIHU IPO-
ToHHn! Criro B nponecute HapeyeHu I{ukbea nHa Kansun, Ilukea Ha
Kpebc u npoune Iukam (OMOJOrMYHKM CTPYKTYPH) MH CE€ pasKapBaT
CcB000HH NPOoTOHM. J/[a He roBOpHMM, Y€ NPOTOHHUTE H3JIM3AT KaTo
3aiiue OT LWIMHAGLD Ha (DOKYCHHK B E€HEPrO 3aBUCHUMUTE IIPOLIECH,
KaKTO U B mpolecuTe HapeyeHu (oroimsa Ha Bogara (ITak ormmoxme
KbIETO TpssOBa! AOe, Boaara J1a He ¥ T4 - OMOJIOTMYHA CTPYKTYpa???).
W, yyenuTe, cu mpeodpas3yBaT U IPECTPYKTYPUPAT IPOLIECUTE 34 I10-
JIyyaBaHe Ha OpraHuYHU BelecTBa (OMOJIOrHYHA CTPYKTYPa) OT HEOP-
raHUYHM, BCe OjarojapeHMe Ha TEXHUTE CH ,,CBOOOIHHU' IPOTOHH.
Jlaske HA MHOTro MecTa 0€3 MHOIO Jia ce 00sICHABAT (Ha HAC IIYIIALMTE,
[I0_TOYHO Ha MEH I[JIYIaKa-W3IIBbPAYIIHWK) IIPUpPAaBHABAT aToMa Ha
IIporuii cbe cBOOOAEH IIPOTOH (T03u (hakT o AUCKYTUPAX B IPEIHUTE
JIBE€ YacTH Ha ,,MOKpPHTE CHHUIIA HA. .., HO HUKOM HE MM OOBbpHA BHHU-
Manue. [1ak, 3amo i 1a Mu ce 00pbiua BHuManue - Koii coM a3? Enun
IETO-paspsaeH apeden ynHoBHUK Ha [latenTHo 610po B bepw.).

WHauBHaNTE ¢ OCHOBHU M (DYHKIIMOHAIHU KBAHTH HA KUBOTA ca
MBbKKH WHIMBWIN. VHIMBHIKMTE ChC CAMOCTOSITEIHH KBAHTH HA JKH-
BOTa Ca yK€HCKU WHANBHU/IH.

(3abenexka: 3a peOpoTo Ha AjaM, CTe YyBaJIU, IPENIOJIAraM. .. )

Ja BugumM KakBo o3HayaBa u3paza ».GN(K(n)P), kouTo npu-
ChCTBA M B TPHUTE KBaHTA Ha )1BOTa OCHOBeH (b), dyukiuonaneH (f)
U caMmocTosTeleH (s)?

Wzpazsr Y.GN(K(n)P), ¢ BA3A Ha CbOTBETHUTE KBaHTH Ha
%uBOT ocHOBeH (b), dynkimonaneH (f) u camocrositesnes (s). B Tasu




baza ))GN(K(n)P) ce pa3BuBa ChOTBETHHUAT BUJ| KUBOT Ha OCHOB-
HHUTe (KUBOT B OCHOBEH KBAaHT Ha kuBoTa ). GB(K(N)P)) wu QyHK-
[IMOHATHU (KMBOT BBB (PYHKIMOHAJICH KBAaHT Ha >KUBOTA
YGF(K(n)P) ) xBaHTH Ha KMBOTA.

CnencrBue: be3 enekTpoHn HsMa KMBOT. EnekTpoHuTe ca u3r-
paJieHu oT cBeTiinHA. be3 cBeT/IMHA HSIMA JKUBOT.

B camocrosTennuaT kBaHTH Ha xuBota GW(K(n—1)P) =
YGN(K(n)P) = S = s He ce pa3BuBa XXUBOT, T¢ ca caMo 6a3a B KO-
ATO MOXeE Jia ce pa3BuBa sKMBOT.

CHBBPIIEHCTBOTO HA JKMBOTA W3UCKBAa 0a3MTe HA KBAHTHTE Ha
KMBOTA J]a CE YABJDKABAT, KOTaTO *KUBOTHT B TAX C€ yBEIMYaBa, C [T
Jla ce OCUTYPAT ONTHMAHU YCJIOBHS 32 HETOBOTO Pa3BUTHE M Ja ce
JAEJISIT, KOTaTo KUBOTHT B TSX ce yABOHM. bazute ce mendr, HO He ce
pasmHoxkaBat! PazmHokaBaT (He Ha BCEKU MY € IaJICHO J]a y4acTBa B
Pa3sMHOXKUTEITHH MPOLECH, T.€. [l allpaBH CEKC) ce OCHOBHUTE U (yH-
KIHOHAJHU KBAaHTH HA KUBOTA, B KONTO HMA JKUBOT U 023U B KO-
HTO ce Pa3BMBA CHOTBETHUS BH] *KHBOT.

CamoCTOATeTHUTe KBAaHTH Ha XMBOTA HHE INPUPABHUXME KBM
KCHCKHUTC UHAUBHUIU, PCCIICKTUBHO KbM JKCHCKUTE IMOJIOBU KJICTKH.

Cera 1a cu NoroBopuM 3a.... KBaHToB cekc! Crurat Mu TOI-
KOBa MHOTO MOKpH chHHUINA! (ETO yBaXkaeMu y4eHH MOSIT Hay4eH IpH-
HOC: B’LBe)KJIaM BBB BAallI€TO HAYYHO IIO3HAHWEC HOBA MMOHATUEC ,,KBAH-
TOB cekc. Mo He Mu To KpajieTe. M, ako To 0TKpagHeTe TOHE MU
OCTaBeTe MHCTPYMEHTA. ... )

B camocTosiTeTHUTE KBaHTH Ha JKMBOTa, MPE3 ONpCACIICHU WH-
TepBaJH OT BpeMe (ChBCEM Mallka 4acT OT CEeKyHJara, KOJIKOTO Ja ce
OILTOJIAT), HABJIM3a XKMBOT OT OCHOBHUTE M (DYHKIIMOHATHUTE KBAaHTH
Ha J)KMBOTA (KOMTO ca OKOJIO TSX) M TOW M3BBPIIBA B TAX HACTPOMKH,
KOMTO M3MCKBAT BhHIIHA Hameca. 2l (Buskate KOJKO € BHUMATENEH
¢ u3Kaza cu Bacui MaHeB, a He KaTO MEH — KBAHTOB CEKC, T4 KBAaHTOB
cekc!)

U, ome:

Korato camocTosiTeTHUTE KBAaHTH HA )KUBOTA C B KOHTAKT C q)yH-
KIMOHAJIHUTE KBAaHTH Ha )KMBOTA, T€ CE U3PABHSIBAT C TAX, ThH KaTO
KMBOTBT, KOMTO ce pa3BHBa BbB (DYHKIIMOHATHUTE KBAHTH HA KHUBOTA,
Mpe3 OMpeNeIeHn WHTEPBAIA OT BpeMe (KOMTO ca MHOTO MAallKH)

22 ManeB, Bacwi., EnuncTBo H pa3Butne Ha Beesnenara, U3nareiicrso ,,Buon®, Iliiosaus
2013, cTp. 320



M3BBPIIBA HACTPoKH B Tx.1%! (U Tyk, BUkIaTe, KOJIKO € BHUMATE-
JIeH ¢ u3Kasa cu Bacun MaHeB, a He KaTo MEH — KBaHTOB CEKC, Ta KBaH-
TOB ceKkc!)

CeuiecTByBaT: JIBeTe pa3InyHN HANIPABJIEHHS B CIIelAIN3a-
IMSITa HA N0JIOBUTE KJIETKH. (TOBA CHILO HE CE 3HAe U HE C€ AUCKY-
THpa OT ChBpPEMEHHATa HayKa — 0.a.)

OTHOBO NoNI3BaMe, 4acT OT MaTepuana B paznen: 12 ,, KBanTos
mexanu3bsMm, ETII (Enunna Teopus Ha [loneTo) u npuHOMna Ha mo-
noduero.....

®urypa 3
11
f+f1 10
fi+s1 9
f1+f; 8
f+f; S1+Sp 7

23 ManeB, Bacwi., EnuncTBo u pa3Butne Ha Bcesenara, U3nareictso ,,Buon®, Ilinosaus
2013, cTp. 311



f1+s1 fi+f> 6

f1+f2 fots; | 5

f+f1 S1+S2 Sits2 | 4

fi+s; fi+f, fi+f, 3

f+f1 fi+f2 fotse fots, |2

f+fy | fitss S1+S; S1+S2 si+s: |1
f+s ] Sts1 S+S1 S+S1 S+S1 S+S1 1*
2*

A B C D E F

Taoamma 3

3a oBorene3ara (0OpazyBaHM Ha SHIIEKJIETKATa) OCTABSIME TO3HU
TpPeTH BapuaHT Ha cnenu(uuHO JeneHe Ha kieTkute. (Purypa 3 u
Tabauua 3). [To-rope B TekcTa yTBHPAUXME MHEHUETO, Y€ KEHCKUTE
WHIWUBUAU, PECIIEKTUBHO )KEHCKUTE MOJIOBU KJIETKU, PECTIEKTUBHO Ca-
MOCTOSATEIIHUTE KBAaHTU Ha )KMBOTA HE C€ ACIST — Pa3MHOXKABaT, a ce
JIeNISAT TPU yBeJIM4YaBaHe Ha Oposi HA MHIWBHIUTE WM CHBBPIICHCT-
BOTO HA JKUBOTA 'O M3MCKBA TOBA JieJIeH — 0e3 pa3MHO)KaBaHe.

3a cnepmorene3arta (oOpa3yBaHe Ha CIIEPMUIl — B pAaCTUTEITHUTE
BHJIOBE TOBOPUXME, Y€ CIIEPMHI TOBA Ca HEMOABM)KHU CIIEPMATO30-
UM) oT ompezeneHo mscto (f+f1) mpoawsinkaBame ¢ MO3HATHS BAPUAHT
Ha JlesieHe Ha KieTkute (Meiio3a). Bepmnoct nopaau ¢akra, ue Mbx-
KHTE MHIUBHU]IU, PECTIEKTUBHO MBKKUTE TIOJIOBH KJIETKH, PECTIEKTUBHO
(YHKIMOHATHUTE KBAaHTH HA )KUBOTA CE JICJIST IPEMHHABAME KbM Jie-
JIeHE Ha KJIETKUTE, HO B PAMKHTE Ha Bede CHELHATM3UPAHNUTE TTOJIOBH
kneTkn! Heka mokaskeM 3a kakBo uje ped B Tabmuna 4 u ®urypa 4:



®urypa 4

11
f+f; 10
fi+s: 9
fi+f, 8
f+f, S1+S, 7
fits: fi+f2 6
fi+f2 fots, 5
f+f, Si+S; | Si+s; | 4
f1+s1 fi1+f> fi1+f> 3
f+f1 f+f; fo+s; fo+s; 2
frs ) f+f, fi+sy SitS2 | SitS2 | SitSe 1*
/
S+S1 S+S1 S+S1 S+S1 S+S1 oT
TadJ. 3
A B C D E F
Taoauna 4

[Ipemmnaram, 1a 00bpHEM BHIMaHUE Ha CIIEPMOT€HE3aTa MpeJIicTa-
BeHa Ha Tabnuia 4 u Gurypa 4. OTHOBO HAIIOMHSIME, Y€ ICTICHETO, 10
CKOpPO HApacTBaHETO Ha KIETKUTE € CIEeIU(PUIHO Npu Meho3aTa.
[TbpBO MMaMe HAIUYUETO Ha XHIUToHeH (N) Habop kieTku. ToBa aB-
TOMaTUYHO O3HAYaBa, Y€ B CTPYKTypaTa Ha KIETKUTE ChIBPKAHUETO
Ha (YHKIHMOHAJIHU GF(K(n—1)P) = YGN(K(n)P) +
YGF(Km)P)=F=f u camoctosTtennu kBantu  GW (K(n —
1)P) = YGN(K(n)P) =S =s Ha XHUBOTa € M0-0C00EHO, 3a pa3-
JIUKA OT KJIETKUTE, KOUTO CE Pa3BUBAT, pa3MHOKABAT U JIEJIAT B TIPOIIEe-
CUTE Ha MHTO03a. (HOPMAITHO JIeJIeHE M Pa3MHOXaBaHe Ha KICTKH).

Ha MeH Bce MU ce 111e /1a HaNMIa HEIIO TaKoBa 3a (GYHKIIMOHAI-
aute kBaHTH Ha xuBota: GF(K(n— 1)P) =YGN(K(n)P) + S =
F=f.

Ot Tadauna 4 (pen 1, konona B), B3uMaMe KBaHTUTE Ha )KUBOTA
npezcTaBeHu 1o To3u HauuH (f + f41). KakTo ¥ Ja rv oOpbIillaMe TOBa
ca (pyHKIIMOHATHA KBaHTH Ha )KHMBOTA f W T€ MOTrar Jia ce aeir. [a, B
KOHKDPETHHS ciy4ai, GYHKIMOHAIHUTE KBAHTH HA J)KUBOTA OT BHUIA f



MOTaT Jia ce JICJIAT, 3alI0TO uMa 6a3a (S) KOSTO MOXKE Jia ce YABOsIBA
U Jla ce JIeNM M OT TaM (YHKIMOHAJIHHS KBAHT Ha )KUBOTA CHIIO CE
nenu. Ho GyHKIMOHATHUAT KBAaHT Ha uBoTa oT Buaa (f1), B pen 1,
koyiona B, He Moxe na ce nenu — HeroBaTa 6a3a (sq) s Hama — Ts e
ydacTBajia B IPOLECUTE Ha (POPMHUpPAHE HA )KEHCKUTE MOJIOBHU KICTKH
WY Ha CAaMOCTOSITEJICH KBaHT Ha )KMBOTA OT Buja (s + s1). Topa e 3a-
nrcano ot Tadauna 3, B komonka B va Tabmuria 4, mpe3 HAKOJIKO peaa
otnoiny. OyHKIMOHATHHUAT KBaHT Ha )UBOTa (f41) Moxe Aa ce nenu
KOTraTo CcH mojiy4yu 6a3ara (§1) M TOBa CTaBa B CJCIBAILIMAT €TAIl OT
¢dopmupaneTo Ha nonosute KieTku (pex 1, komona C). Hue (ITpupo-
naral!) crmupaMe INpOIeCHTe Ha Pa3BUTHE HAa KBAHTHTE JKHBOTA IIPH
(hopMHUPAHETO HA MBIKKHUTE TIOJIOBH KJIETKH B pen 1,2, 3 u 4 kojoHa
D.

f+f;

fi1+s1
f1+f,
S1+So

ToBa oTroBaps Ha CTaJius Ha ITBJIHO PA3BUTUE HA CLICPMUKTE MTPH
MHUKpPOTaMETOT€He3aTa Ha IBETHUTE pPACTEHUSL. Torasa, koraro,
uMame 0()OpMEHHU U TOTOBH 32 OIUIOXK/aHE JIBa OpOs CIIEPMUI U €THO
BEreTaTUBHO SJIPO, Ype3 KOCTO I CH MOMPaBIMe BT IPe3 CTHIOUETO
Ha TUIOJHHKA 32 JIa JOCTUTHEM SHIIEKIIeTKaTa 1 [IeHTpaliHaTa KIeTKa.
(3a ma U3BBHPIIUM CIIO)KHOTO ABOWHO orutoxknaane! — Karo Buwknare, u
a3 y4acTBaM aKTHBHO B Te3H mpoiiecH. Jlyma aa Hsama jnpyral)

Heka cera na oObpHEM BHUMaHHE Ha OBOTEHE3aTa IpeCcTaBeHa
Ha Tabmuma 3 u @urypa 3. OTHOBO HamoOMHSMeE, Y€ IEIEHETO, 10
CKOPO HApacTBaHETO HAa KIETKUTE € CIHCHU(pUYHO NpU Meiho3aTa.
ITepBO MMaMe HaMUYKMETO Ha XamaouaeH (N) wHabop kimerku. Tosa aB-
TOMAaTHYHO O3Ha4yaBa, Y€ B CTPYKTypaTa Ha KJIETKUTE ChIbP)KAHUETO
Ha (QYHKIHOHAIHH GF(K(n—1)P) =YGN(K(n)P) +
YGF(Km)P)=F=f u camocrosiTesHu kBantu  GW (K(n —
1)P) = YGN(K(n)P) =S =s Ha XuBOTa € 0-0CO0EHO, 3a pa3-
JIUKA OT KIETKUTE, KOUTO C€ Pa3BUBaT, Pa3MHOXKABAT U JIEJISIT B IIPOLIe-
CUTE Ha MMTO03a. (HOPMAaJTHO JieJieHe U pa3MHOXKaBaHe Ha KIETKH).

Hue (Ilpuponata!) cimpame mporiecuTe Ha pa3BUTHE HA KBAHTUTE
JKUBOTA IIPH POPMUPAHETO Ha )KEHCKUTE MOJIOBU KJIETKU B pex 1*,1,2,
3,4,5,6u7 konona E.



f+f,

fits:
f1+f,
S1+So
fi+f,
fots,
S1+So
S+S1

ToBa oTroBaps Ha CTajys Ha IIBJIHO Pa3BUTHE HA SHULIEKJIETKATA
NPY MOKPO-TaMeTOreHe3ara Ha BETHUTE PacTeHHs (IIbJIHO 0hopMsIHE
Ha 3apOJUIIHUSA cak.). ToraBa, Korato, iMame o(pOpMEHH 32 OTLIOXK-
JlaHE OT €IMHUA CIIEpPMUH STHLEKIIETKA, a OT IPYTUAT CIEPMHUM - LIEHT-
panHoTO AApo. Y, npy HANM4YKUETO, OT JBETE CTPAHU Ha SMIEKIIeTKaTa
Ha JIB€ CHHEPIMYHU KJIETKH U CPEIIYIOI0KHO Ha TAX, TPU aHTUIIOAHU
KIETKH. 3a Ja M3BBPUINM CIOKHOTO ABOWHO orutoxnane!( — Karo
BIDKJATEe, U a3 y4acTBaM akTUBHO B Te3u mporecd. [lyma na Hima
apyral)

Ha men Bce mu ce mie aa Hanuma ome Hemo: 1. Knerkure nnn
MO-TOYHO KJIETBYHMTE SiApa ¢ HAOOp OT KBAaHTH Ha >KMBOTAa OT THIIA
(Sp + Sn+1) ca (npuTexaBar) 60a3u, B KOUTO MOXKE Jia C€ pa3BUE KH-
BOT, HO HE ca XUBOT. 2. KiieTkure nnu no-ro4Ho KIETHUYHUTE SIpa C
Ha0bOp OT KBaHTH Ha KUBOTA OT THNA (f, + fn4+1) ca (mpuTexkaBar)
JKUBOT, HO JKUBOTA B TAX MOXKE Jla C€ pa3BUe NP HajIn4ne Ha 0asu 3a
pa3BUTHE Ha JKUBOT OT BUAA (S,S,, Sptt, ). HaBcakpae M =
0,1,2,3, ... ... ..... 3. KitleTknre mim o-TO4HO KIIETHUHUTE SIApa ¢ HAOOP
OT KBaHTH Ha xuBoTa oT THHa (f, + S§,) ca (IpHuTeKaBaT) KHUBOT, U
KUBOTA B TSIX pa3BUBa U JENIU NP YABOSIBAHETO Ha O6a3uTe S 3a pas-
BUTHE Ha KUBOTA.

OcraBa 512 BUIUM, KaK (YHKIHOHAJTHUTE W CAMOCTOSITCITHUTE
KBaHTH, TIXHOTO pa3MHOXKaBaHe U JIEJICHHE CE BIIMCBAT B OMOJIOTHY-
HUTE CTPYKTYypH Ha OBOTEHe3aTa u crepmoreHes3ata. llle ce onmurame
Jla CTUTHEM M J10 Tpolieca OIUIOKIaHe, IbK Jja CTaBa KAaKBOTO IIE
crasa!

Hexa npunoskum I (IIpunnuna Ha Ilonooue) u ETII (Equn-
Hata Teopus na IloJsieTo) B mponecure Ha omiao:xkaane (Cxema 5):
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Cxema 5— HerpamoTHa Ha Kamuckos

1. IlpeacraBsine pa3BUTHETO HA MBbKKHMTE IOJOBH KJETKH -
ramMeTH (Jla KaykeM TOJIEHOBH 3bPHA), Upe3 KBaHTUTE Ha >kuBoTa. (OT
Tab6nmma 4.)

f+f;

f1+s;
f1+f,
S1+S2

Ha 3anouHeM ,, He-HAy4YHO Ja ,HarjacsMe™ spata KbM KBaH-
TUTE Ha KUBOTA B 3psUI0TO MOJIECHOBO 3bPHO, KOTATO UMAME JIBE CIIep-
MUl (TEHEpaTUBHO SABPIIE) U €JHO BETETATHBHO SABPIIE, KOETO I
MpenpaBsl ObTS HA CHEPMUNTE KbM SHUEKIETKAaTa W LUEHTPAIHOTO
snpo! 3a 1a 3amoyHe Taka OJICHYBaHUSAT OT MEH IIPOIIEC HA TBOWHO OTI-
noxnane! (TpKMO cH TIpeAcTaBsX, KaKBO JIM IIIe MU € YCEIIaHETO B
TO3HW TPOIIEC HA TBOWHO OIUTOXKJIAaHEe, KOTaTO Ce CeTHX, Ue a3 HAMa Ja
ro u3xuBes (KaTo MBXKKH OpPraHU3bM) — TOBA YCEIIaHe, a IIe T'0 U3KH-
BEE KCHCKUS OpPTraHWU3bM, KOHTO IMPHUTE)KaBa TaKOBa €MOPHOHAIHO
cakue! — ToBa, MexxIy Apyroto ro ka3pam.) Heka 3a 0;1aro3sydHoct




Ja TOYHEM C BETeTaTHBHOTO SABpLE. YUYCHHWTE HACTOSBAT, Y€ TO €
(n — xunIonAHO). A3, MaJKoO, c€ CbMHSBAaM B TEXHHTE MPHKA3KH, aMa
HUIIO — IIe BUAUM. ToBa sSabpile (BEreTaTUBHOTO) TPIOBa 11a MOYKE 1a
pacTe 1 J1a ce MPUABIKBA B CTHI0OYETO Ha 3aBbp3a. 3a J1a TOCTHTA 10
eMOpHOHaITHHSA CaK, My TpSOBAT CHJIM 32 MPOLIECUTE HA JIeJIEHE Hapac-
TBaHe W mpuaBmkBaHe. T.e., To, TpsaOBa Aa uma Buna (f, + s,) uin
o TouHo (f1 + S1) - AIBpIE, KIETKA ChC cOOp OT QYHKIIMOHAICH U
CaMOCTOSITENIEH KBaHT Ha KMBOTA. U, To 3a Hale macTtue - uMaM e ro!
Cera na BUAMM, KOS OT JABETE '€HEPATUBHU sSIIbpLA WK CIIEPMHM, Ka-
KbB KBAaHTOB BHJ TpsAOBa ga nMa? He MU ce Bmu3a B CIOp C yUCHUTE,
HO HUTO eIVH OT TAX U oT W3Toka (Pazoupait Pycus) u ot 3anana (Paz-
oupaii CAILl u wact ot EBpona, 6e3 bankanute, B kouto bankanu ce
Hamupa ThMHHS bankancku cyoekT KaHUCKOB — yMHUpHCaH Ha YEChH,
MIpAIMHI ¥ BUHEHKH. ), He Ka3BaT KOW CepMui, 3a kbje €. Ho, muram
a3: - lma 51 paznuka Mexay CrliepMHil, KOMTO 1€ CE CIEe C SMIEKIIeT-
KaTa ¥ CIIEpMUNA KOWTO LIE CE CJIEE C AUIUIOUIHATA CTPYKTYpa Ha LIEH-
TpanHoTO saAbpUe? — MbJayat yueHute! MbayaT 1 MbJI4AT. ..

Hue o6ade roBopum: 3a 1a iMaMe Ka4eCTBEH CIIEPMUIL, KOUTO J1a
HOCH WH(OPMAIUS U CHIIH JIa OTUIOH SHIIeKIIeTKaTa U Jia POIBIDKA
B MIPOIIECUTE Ha JIeJICHEe W HapacTBaHE Ha 3WroTaTa, TPSAOBa J1a UMaMe
reHepaTUBHO sIbpIie ¢ KBaHTOB BU (f + f1) —cOop oT ocHoBeH (hyH-
KIIMOHAJICH KBaHT Ha )KUBOTA U JPYT BUJ (YHKIIMOHAIICH KBAHT HA JKH-
BoTa. U, mo-TouyHo HU TpsIOBa €JMH IIbPBUYEH KBAHT HA KUBOTA OT
Buaa f. 3amo? HaraTek 1ie BHAuTE... 32 CIUBaHE C JUILUIOMTHOTO
SIBPIEC HA 3apOJUITHOTO cakye, HU TPpIOBa KBaHTOBA CTPYKTYpa, KO-
STO JIa UMa | OT JiaTa BuJia (DYHKIIMOHATHYU KBaHTH f1 U fo . Mmame
a, T e oT Buaa f1 + f, . Heka orGenexxum, ye Te3u CTPYKTYpH OT
(YHKIIMOHATHY KBaHTH Ha JKUBOTA HE NIPUTEXABAT, 0a3a (S) OT KOSITO
Jla ce pa3BHWBa JXKMBOT. Ta3u 0a3a Ie ce MOSBH B CAMOCTOSITEITHUTE
KBaHTH Ha JKUBOTA, B SIMIIEKIIETKATA.

3amo ce ymbiauaxre? - J[a, aMa KakBO IpaBHI, C Ta3H CTPYK-
Typa: ($1+ 82) ? — Kak xaxBo? Te3u camocTosTeTHH KBaHTH (0a3n
Ha JKMBOT) M3rpakJaT JIBYIIACTOBAaTa OOBMBKAa HA MHKPO-CIIOpOBATa
kierka. ( T.H. 1. BprpemHa mHTHHA — ThbHKA W 2. BeHImHA rpyda
IUIBTHA, C TOJIIMA KOJIMYECTBO M3PACThLM eKk3nHa.) - Toa Kanuckos
HamnpaBo HH pa3ou! Kak xybaBo cu ru Hariacs Hemara. ..

Bwpeum HaraTek ([Ipeau Oenre, kbM cBeTnOTO OBACHIC KOMYHM-
3bM, Cera He 3HaM HaKbJe OTHBaMe...SIBHO KbM CBETIOTO Obaelie
Ha..... JleMokpaTnuHaTa HayKa.):



2. [IpencraBsine pa3BUTHETO HA ;KEHCKHUTE MOJOBU KJIETKH —
raMeTd (1a KakeM OcCeM SApeHa 3apOoAWIIHA TOPOWYKA, MOXKE |
cak4e), Ype3 KBaHTUTE Ha KUBOTA.

[To-HampenHanuTe y4eHu (JOKTOpH, IpodecopH u akageMuIH) B
OMOJIOTMYHUTE acTIeKTH Ha O0TaHWYecKaTa HayKa II0Ka3BaT, KaK B Ha-
4Jaji0To Ha IpoIieca Meio3a, o TOYHO Meiio3a | OT IbPBUYHUAT OBO-
T (2N), Ype3 IeNneHe ce MoIyvaBaT YeTUpU KIeTKH (N), HO He clex
IBITO TPH OT TAX JIETeHepUpaT, HAKOU Ka3BaT YMUPAT, IPYTU ChBpe-
MEHHHU Y4€HH CaMo 'l 3a4epKBaT U He JJaBaT MHOTO, MHOT'O OOSICHEHHS
- 3aI10 W Kak ce noiy4yasa ToBa. Camo, ue 3a0paBsT Ja HU TOSICHAT U
MOKaKaT MEeXaHW3Ma 3a TOBA SIBJICHUE U J1a 00SCHST, IOHE MAJIKO Ha-
y4HO, ciyuBamioTo ce. (IIpeamonaram, ue 6bp3aT Aa cu B3eMaT XOHO-
papa ot nektopckure yacose! Ilpu meH, To3u, xoHopap € 4,20 — ue-
TUPH JIeBa U JBaJIeCET CTOTHHKH Ha aKaJeMU4eH Jac (3a Hay4HO 3Ba-
HUE JTIOKTOp). 3a ceMecThp ca MU Jaliu OT ,,kyMoBa cpama‘* 30 Jaca, Ta
3a JIBa ceMecTbpa — eHa y4eOHa TorHa XOHOpaphT MU € 252 neBa —
3a okoso 9 mecerna. ToBa npaBu 28 jeBa Ha MEcCell, WM MTO-MAaJIKO OT 1
JeB Ha JieH. 3a crpaBka Moxe na ce oobpHere KbM HXA-Codus.
Mosxe chIlo a MPOBEpUTE AaJH CH MOJIydyaBaM XOHOpapa. A, ChIIO
MOJKe Jla POBEPUTE U KOJIKO € IIeHaTa Ha MapKHHIa, 3a 4ac, 10 XyI0-
JKecTBeHaTa akajeMus. — ToBa e camMo MexIy npyroro. Cpmoioto e
KaTo MEXAY .... )

Ha ce BppHem npu LBersra, [enata Ha AHrenure: X0opHU30HTA-
HaTa MopeanIa OT CAMOCTOSTEITHH KBAaHTH Ha )KUBOTa OT B2 (S, +
Sn+1) €& BCBIIHOCT T€3H TPUTE KIETKU — yx ymupaid. (Ot Tabnuia
3.) Te kaxkTO BHXIATe ca €OHU U CHLIM, aKO LIETE €AHAKBU. SIBHO 1O
T€3W NMPUYMHM ChBPEMEHHATa HayKa He T'M OTpa3siBa B CBOMTE aHAIU
(He aHaTHM KaHAJH, ECTECTBEHO).

S+S1 S+s; S+51 S+S; 1*

f+f;
fi+s1




fi+f,
S1+So
f1+f,
fots,
S1+So
S+S1

[a 3amounem na ,,Harjacsme‘ siipaTa KbM KBaHTUTE Ha )KUBOTA B
ocemsiipenns (Moxke U ceieM sIIpeH, ako JIBETe sbplia Beue ca B e1Ha
[eHTpaTHa KieTka) 3apoauiieH cak! (Ot Tabmuma 3.)

3a Omaro3By4yHOCT Ja TIOYHEM C sIilleKJIeTKATa (n—
XUIUIOUJHA). 3a ]a MOXE Jla U3IBJIHU CBOsATA (DYHKIIMS MPH CIUBaA-
HETO C €IUHMS CrepMuil (N — XUIJIOWJeH) U Ja Jaje HadajioTo Ha
HOBHS PaCTUTEJICH OpraHu3bM, 151 TpsAOBa Ja MpUTEXKaBa IbPBOHAYA-
JIeH CaMOCTOSTEJICH KBaHT Ha )KMBOTA OT BUAa (§) — MHAYe HAMA Ja
uMaMe ChIIus pactutesneH opranu3bM (Kassar, mo-ydeHuTe oT MeH,
Jla HOCH HacJIeCTBEHUTE Oene3n Ha MailuuHus opranusbsM.). Tepeum,
TBPCUM M HAMUpPaME €IHO sSAbple (yUeHUTE My BHKAT SHLEKIETKa),
TO uMa Buga (S + Sq) U Ce MBIPHU, U € OICII0 B IOpeanLaTa, 3a
KOETO TOBOPHUXME, Y€ TPHUTE KJIETKHU ca ce ,,yHuImoxwin ‘. OT nBete
CTpaHHM Ha sILIeKIIeTKaTa TPsOBa 1a CJI0XKKUM 1B CHHEPTrUYHM SIbpLa
(3a cuHepreTUKaTa roBOPUXME Beue — 0.a.) — aMa Jia ca €JHU U ChIIIH,
U TO Jia ChABPKAT CAMO CaMOCTOSITEITHH KBAaHTH Ha KHUBOTA. T'hpCUM,
TBPCUM H CJIe/I KaTO HE HaMEpHUXMe AuIuioMara Ha KaHHCKOB — To3H
HEYK M3IIBPAYIIHHK, CE CIMpaMe Ha JBETE sabpla oT Buaa (S + Sz)
. Y Te3u nBe snbpua ca xumutonaan (n). Cera na oTuaeM 10 MPOTH-
BOTIOJIOXKHATA CTpaHa Ha 3apOAMIIHHS CakK, TaM C€ MBJpST, U T€ HE
3HAAT 3aII0 - TP T.H. aHTUNOAHM KieTku. CieJ] KaTo ca aHTUIIOJHH
(sBHO Ha (YHKIIMOHATHUTE KBAaHTH Ha JKMBOTA), T€ TPsOBa /1a ca BHB
BUJIa HA QYHKIIMOHAHUTE KBAaHTH Ha XKHUBOTA. ThpPCHUM, THPCUM U Ha-
MHUpaMme KBaHTOBH Aabpua ot Buna (f,, + fn+1 ). Haii-uarepecHoto
€, 4e ca TOYHO TPH M TOYHO Te, HH, Bbpuar padora. 3amioTo, BEpHU
Ha MIPUHIINIA HA CUMETPUSATA B TOAPEKIAHETO B CAKYETO MOXKEM JIa
runpeactasuMm Taka: (fy +f2 ), (f+f1) n (f1+f2) . A na
U Te3M KJIETKH ca xamtonauu (n). o Tyk nobpe, amu HaTaThk? Abe,
3a110 ce YMbJI4axTe, yBaskaeMu yueHu?...... Cera 1a otuziem 10 T.H.



HEHTPaJIHO AP0 Ha eMOPHOHATHOTO cakye. TaMm JBe sabpLa ca ce
CIICNIM U Te MOKa3BaT 2N - JAUIUIOWAHA CTPyKTypa. Kou kBaHTH Ha
KMBOTA MOTAT J]a C€ CHhEIMHAT WM J1a MOKakaT TakaBa CTPyKTypa? -
OyHKIIMOHATHUTE KBAHTHU Ha XUBOTA (f,), KOUTO ChABPHKAT B ceOe ch
0a3a Ha KHUBOT 1 )KUBOT, KOUTO ce pa3BuBa B 0azata (s,). Te ca oT Buaa
(fn + S,) wu no TouHo, (f1 +851) u (f2 +53) . Abe, 32110 MbJI-
YUTe YBA)KaeMH Y4eHH, KATO Ha MapTHIHO chLOpaHue, Mpean Ha-
JlaraHe Ha NapTHiiHo Haka3aHue?

Jla oTuaeM KbM MEXaHH3MHTE Ha TBOMHOTO OILIOXKIAHE:

4. Ono:xnane U TPUIVIOUIHOCT

A. Omnoxkaane

[Iporieca Ha oruIOKAaHE CE MPEAX0XKAA OT €IUH MPOIIEC HAPEUCH
ompamiBane. lHTEepeceH mporiec.

IITo e OnpamBane? — [IpeHacsiHe Ha npaniena OT THAUUHKUTE KbM
osm3aniero Ha miogHuka. (ITogo6Ho Ha ,,MOKpH chHUIIA™ — 0.4.)

Nmame [IBa BUJa onpaniBaHe:

BouTpemHo onpamBaHe. BpTpe B 1[BeTHATA ITHITKA CTaBa OIpaIll-
BaHETO OIlle IIpeu OyTOHA Ha 1BeTa Ja ce OTBOpHII. M KoraTo 1BETHT
CE OTBOPH, BEeYE MPOILIECHT € MPOTEKBJI — TOBA € MHOTO yI00€H MpoIiec
3aII0TO HE BIUSAT BHHIIHUTE (aKTOPU BHPXY OIMPAIIBAHETO — JIBK]I,
BATHP U 1Ip. Ho Tyk mMame eTHOPOJICH TeHeTUYEeH MaTeprual U yCTOM-
YUBOCTTA HA PACTUTEIIHUTE BUIOBE IIPHU TOBA OMPAIIBAHE € HAKOJIKO
IBTH TIO-MaJIKa OT PACTEHUSITA TP KOUTO C€ M3BBPIIBA T.H. KPHCTO-
cano omnpamBane (Bonaubt (PropepsT) XuTiiep, ChIIO Taka HCKaIle
ApmiickaTta Hamus (paca) na Obae 4ncTa, [a HIMa HUKAKBO ,,0Mparl-
BaHe" oTBBH. KoeTo goBene A0 HEMHOTO ,,pazwieHsaBaHe cien Bro-
paTa CBeTOBHA BOWHA. JlHETHUTE PHKOBOIUTENN Ha oOenuHeHa [ 'ep-
MaHMs, 10 HUKAKbB HAYMH HE UCKAT Ja OcTaHaT ,,uncTa’ Hamus. U, mo
Ta3| ¥ PeJl APYTH CbOOPaKEHUsI CTUMYJIMPAT Jla C€ U3BBPIIIBA ITpoIeca
Ha ,,KPBCTOCAHO OMpAIlIBaHE™, T.€. 1a UMa HEMPEKbCHATU T.H. ,,MUT-
PaHTCKH TOTOIH ™ — 3a JIa CTaHAT yCTOMYMBYU BHUJIOBE (TaKa JIM € T-kKa
Mepken?). - A, KakBo I1ie Kaxkell 3a Hac Obyrapute? JlouyBam moiry-
HayueH riaceil. — Hue, ot G130 meT Xuisiiu roAnHU, CME B IPOLIECHUTE
Ha KPbCTOCAHO OmpariBaHe !).



KpbcTocano (BbHIIHO) ompamiBaHe: Ipamiena OT €IUH IBST
nomnajaa Ha ONMu3anLeTo Ha TIoJHUKA Ha IpyT uBat. Ho, 3a ToBa mpe-
HacsiHe € HeoOXOIMM IOCPEIHUK-TIPEHOCBAaY U TOBa ca T.H. aOHOTH-
YeCKH U OMOTHUYECKHU NIPEHOCBAYH.

AdunoTnyecku — npeHacsmuTe (HakTOpUTe ca: BOJAA U BATHP.

Buornyeckn — npeHacsmure GakTopu ca: JKUBOTHH, HACEKOMHU
Y NITULIH.

EnHoBpeMeHHO mpolec Ha €BOMIONMS IIPU OMPAILIUTETUTE U OIl-
palmBaHuTe (HACEKOMH, ITUIM U )KUBOTHHU OT €JHAa CTPaHa U [IBETKOBU
pacTeHus OT Apyra cTpaHa). Taka, 4e Te a ce U3BbpPIIBa HOPMAIHOTO
MIpeHacs He Ha Ipaliel] OT €1H LBAT Ha YT LBAT C LIeJT OIUI0XKIaHe.

KakBo mpaBu pactrenuero: 1. M3paboTBa crienuaiHyu BemlecTBa
Hape4yeHo — HeKTap, KOWTo chabpka 10 70% 3axap, MUHEpAJIHH Be-
IIeCTBa — rojIsiMa KOJINYECTBO, HEMHOTO IJIMKOHH (J1a Ka)XeM IIPOCTH,
KaTo MEH, 3aXapH) — BCHYKOTO TOBA € 3a MPUBJINYAHE HA HACEKOMUTE
u apyrute onpamureny. (I'opHHMTE TpH KIETKH, KOUTO ce HaMHpaT B
3aBbp3a WM eMOpPHOHATHHA CaK, 1 KOUTO OTroBapsxa 3a Bpb3Ka Ha
3aBbp3a C PACTEHUETO I10 BCSIKO BEPOSITHOCT JABAT CUTHAJ 32 H3BBP-
IHIABaHe Ha Te3U NMpouecu — o0pa3yBaHe Ha HEKTAap, apOMATHH Be-
IIeCTBA, eTePUYHU Macja U 3a10 He BAB (010/10ru4HO0 aKTUBHU
BemecTBa)!) 2. Ocen ToBa camusT mpamer] ([la He 3a0paBsame, de
TOBA € BCHIUIHOCT T€HETUYEH MaTepHall - CIIEPMHUI{) ChIIO € MPUBIH-
Yalo BEIECTBO 32 CBOUTE OMPALIUTEIH - C YacT OT HETO T€ CE XPAHIT,
a Jipyrara yacT OCTaBa 3a OIPAIIBAHETO.

HsakakBo nuTaHe: AKO NONMUTaM YYEHHWTE, 3aHUMAaBAIlld CE C
MIPOLIECUTE OIMpAIlIBaHE U OIMJIOKAAHE Ha I[BETKOBHUTE PACTEHUS, NMa
JIM BPB3Ka OIUIOAUTEIHUSA rpolec ¢ o0pasyBaneTo Ha BAB (BcbhiHOCT
TOBa ca JIeueOHUTE ChCTaBKH Ha PAcTEHUsATA 3a HAC), T€ II€ MU OTTO-
BOpAT ...... Ha KyKOBO JISITO. AKO CBHIINTE WIH JAPYTH yUEHH MOMUTaM
KaK BIIMsIC MYETHUAT Mpaliel] OT PACTUTEIHUTE BHIOBE BBPXY JKHUBO-
TUHCKHTE BUIOBE (HACEKOMH ONPAIINTENN HAIPUMED), T 1€ MU OT-
TOBOPAT HA ....... KyKOBO JisiT0. U, mo-no0pe e 1a He mutam HALIO!

CaenBain nmpouec - OIJI0:KIaHe:

Ha Gnu3aniieTo Ha CTHJIOYETO MPOpacTBa Majika Karmka ¢ JISITHIIO
teynocT (Hsma nma 3agaBam BBIIpoOca, KOW JaBa CHUTHAJI TOBa Ja ce
ciyun!). W mpamena nmonagam Ha OJIM3aIIeTO HAa CTHIOYETO ce 3a-
nemnBa. [IpalmtHUKOBOTO 3bPHO HAPACTBa, TO 00pa3yBa €IHH CIICLHATICH
cudon (Hama na 3agaBam BbIpoca, KoM JaBa CUrHAJI TOBA J1a ¢e CiIydu!



Hwuto na xa3Bam, ye TOBa BCHIIHOCT €, CHOPE]] YYCHUTE KJIETKa OT BUAA
1n u He 6u TpsOBano Aa HapacTBa, 0e3 Ja ce € cBbp3ala ¢ KJIeTKa OT
CBINHUS BUJI, HO OT.... IPOTHUBOIIONOKEH M0J!) — Hape4eH MpaIrHuKOBa
TpbOa, Mpe3 Ta3u MpaITHUKOBa TPh0a CIepMUNTE MOTMAaaT B 3apOIUIII-
HaTa TopOnuka (eMOprocaka) M ToraBa Tam, IpPOTHYA Mpolieca Ha T.H.
JIBOMHO omioxkaaHe. ToBa JBOMHO OIUIOKIAHE € CBOWCTBEHO CaMo 3a
[IBETKOBUTE PAaCTEHHS — TOBA HE c€ HaOJI0/1aBa B HUKOM APYTH IAPCTBa
Ha 3emsTa (YoBemika, JKuBotrHcko 1 MuHepaiiHo (3a CBeIcHHE 1 MU-
HEepaluTe ce ,,pa3MHOXKaBaT™, Karo HapacTBar - 0.a.)), KAKTO TOBO-
pUXMe TIO-PaHo.

Ho, moxem n1a To onuiem u taka: Ciesl onpaimiBaHeTo T.€. e[
IMMPCHACAHCTO Ha MOJICHOBUTE 3bPpHA OT NPAINHUIIUTE HA TUHUHKUTE 10
Onm3aniaTa Ha IUIOAHUIINTE 10IeHO8UMe 3bPHA NOHUKeam, 00pa3yBar
NOJEeH08U MPbOUYY T IPE3 TAX CE TPOBEXKIAT ONI0OUMETHUME KAeMKU
(ciepMuUTE) O 3apoduliHume MOPOUYKU HA CeMenbnKume, KbAeTo
cTaBa orioxkaaneTo. OT orutoieHara HIeKJIeTKa B 3apOIUIITHATA TOP-
OmMuKa Ha BCSAKA CEMEIThITKA CIiel MHOTOKPATHOTO U JielieHe ce 0hopMs
3apoUIIbT (€eMOPHOTO), @ KOTaTO TO3HU MPOIEC MPUKIFOYH, CEMEIThII-
KaTa € Bedye yrolieMeHa, pa3pacHalia ce; TS Beue ce € MpeBbpHala B
ceme.

MexaHH3BM HA OILVIOKIAHETO:

Enunusar ot cnepmuiite oroxnaa sinekierkara (Kot e Toit u
3amro Toi — ,,Benmkara“ Hayka Mbirun!) u ce 00paszyBa KJIeTKa-3UTroTa,
KOSITO JJaBa HA4aJIOTO Ha 3apOoJHvIla, a APYTUAT CIIEPMHI Ce CIIMBa C
neHTpanHoto saapo (Koit cmepmuii m 3amo — ,Benukara™ Hayka
MBJ4K!) Ha 3apOAMIIHOTO CaKye U ce 0Opa3yBa TPHUILJIOMIHA CTPYK-
Typa (3N), KOATO 1aBa HAYAIOTO HA XPAHUTEIIHUTE BEIIECTBA HEOOXO-
JUMH 32 3apOJMIa B HAYAJHUST €Tall Ha HETOBOTO M3pacTBaHe /a ce
pa3BuBa M HapactBa. TpumiomaHa cTpykrypa (3n) e HeoOxoauma
3a MOAIbpPXKAHE Ha 3apOAMIIA NPEAN U CIIEA TOKBJIBAHE HA CEMETO.

ToBa e mporieca Ha OTUTOXKIaHE.

3abenexkn:

1. Huxse He chM cpemnai, B ouirasIHaTa HayKa J1a ce yTOIHSIBa
KaK, KoM (€IMHNS) 1 3aI110 OT CIIEPMHITE J1a OTUIOXK 1A SUIIEKIIeTKaTa U
KaK, KOi (IpyTHs) U 3al10 OT CIIEPMUITE J]a Ce CIIMBa C AAPOTO (HII-
JIOUTHATA CTPYKTYpa).



2. Hukblie He CbM cpelai, B ouiuanHaTta HayKa J1a ce yTOd-
HsBa, KaKBa € MPWIMKATA V/WITU pa3jIfKaTa MEX/y IIEHTPAIHOTO SIPO
(2n) u siinexmeTkara (1N), KOKTO Ce CIMBAT MK OILIOXKIAT ChC CHOT-
BeTHUsI criepmuit (1n).

3. Huxbae He cbM cpemal, B opuIMalHaTa HayKa Ja ce yTOoY-
HSBa, BUJA U pa3liiKaTa MEXIy CIIEPMIsI CIIMBAII CE C SIPOTO W TO3U
OIUIOXK AL SIULEKIIETKATA.

4. Hukblie HE CbM cpelnai, B oUIlMaiHaTa HayKa Jla Cce yTOY-
HSIBa, BUJA U pa3iuKaTa MEXIY TPUIUIOMTHOCTTA B PACTUTEIHUS Op-
TaHU3bM U TPUTUIOWITHOCTTA B )KHBOTHHCKUS (YOBEIIIKHS) OPTaHUIBM.

Jla umoctpupame (0T CHOTBETHO LIUTHPAHU M3TOYHUIH) TIPOIIE-
cute Ha ook aane; (2425

IIECTUR CEMSI
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1 https://present5.com/organy-razmnozheniya-u-cvetka-nazyvayut-generativnymi/
2 http://900igr.net/datas/biologija/Razmnozhenie-pokrytosemennykh/0007-007-Skhema-
oplodotvorenija-u-tsvetkovykh-rastenij.jpg
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b. Tpuniouaue

KakBo e ToBa TeTpamiouaue u Tpumiongue?

XpOMO30MHTE — TOBA Ca HOCUTEIUTE HAa TEHUTE, B KOUTO CE€ Ch-
I'bpKa HacliecTBeHaTta wHpopManusa. B 3pemuTe NOMOBH KIETKH
(cnepmaTo30uAM M AUIEKIIETKH) ce HaMupaT equHuyeH (1) mwu, Taka
HapeveHUsl, XUIUIONIeH Ha0op OT XpOMO30HHU. Tol € ChCTaBEH OT MO-
JIOBHHATA Ha JIBOWHMS (2N - qUIUTOHJICH) HAOOP, XapaKTepeH 3a Xpo-
MO30MHTE Ha BCHUKH OCTaHAJH (T.H. COMATHYHH) KJIETKH Ha (pU3NUeC-
KHsl opraHu3bM. B aurmuiouaHuatr HaOop (2N) BCsKa XpoMo3oma €
MIpeJICTaBEHa OT ABOWKA, eHaTa OT KOATO — € MaluuHa, a apyrara —
OamuHa. 3HaeM, Ye HOPMaJIHUSI XPOMO30MEH Ha0Op Ha YOBEKA CE ChC-
TOHW OT €JIHa JIBO¥Ka mojioBu xpomo3omu (X u Y) u 22 1BOWKH ayTo-
comH (COMaTH4HM), T.€. 00110 46 xpomoszomu. [loHsikora obaue ce cpe-
IaT ¥ HapyUIeHUs B TOBa MpaBmio. B GuonorusTa wim MeauuuHaTa
TOBa ChCTOSIHHE CE HAPUYA MOJUIIOAUE, T.€. YBEITUIEHO KOJIUIECTBO



Ha XPOMO3OMHHUTE Ha0OpH B €AHAa KJeTKa (MOJMIUIOAHE - HABa OT
rpbukata gyma polyploos — muorokpaten u eidos — Bug). Korato B
KJIETKUTE HA 4YOBEKa UMaMe I0 69 XpOMO30MH, TOBA ChCTOSHHE CE
Hapu4Ja Tpumjouaue (23 xpomosomu * 3), a ako ca 92, TO ce Ha-
puda Terpamiougaue (23 xpoMo3oMu *4).

B brparapckara Hayuna nutepatypa (CtaBa BBIIPOC 3a AucepTa-
LIMOHHM TPYAOBE B 00JIACTUTE HA MEAMLIMHATA, HE 33 JUCEPTALMOHHU
TpyAoBe B o0nacTuTe Ha BBITapcKoTo JeunTen-OmiIkapcTBo. 3amoTo
TOBa € CHJIHO 3a0paHeHa TeMa B MeJJMIMHaTa U n300110 B HayKara ,,00-
pabotBana“ ot YHuBepcuteTa 1 BAH. AKko, HSIKO# He € ChIJIaceH C
TOBa, KOETO TBBP/S, Ja MU Ja/ie Bb3MOKHOCT 3a JAUCEpTalus B Ta3H
obmact. — 6.a. Koero mie crane sSIBHO Ha ,,KyKOBO JISITO®, BUX IIbpBa
4yacT Ha KHHTaTa ,,MOKpUTE ChHHUIIA HA ....*.) TeMaTa C TPUTUIOUANETO
€ 3acerHarta B AUCEPTALIMOHHH TPYIOBE IMIaBHO B 00J1acCTTa Ha METO-
JIUTE 32 CKPUHUHT B ChCTOSIHUETO NpU OpemeHHocT. Hanpumep: ,,AB-
Top: 1-p Mapu Apa Xaumepusu-Angpeea MAMUNH BUOXUMU-
YEH CKPUMHUHI" KATO METOH 3A IIPEHATAJIHA TEHE-
TUYHA TTPOD®PUITAKTUKA - B obGxact Ha Buclie oOpa3oBaHHE:
I |pUpOIHU Haykw, Marematuka u uH(popmaTuka” IIpodecronanHo
HamnpaBlneHue: ,,buonornyecku Hayku” 1ludwp 4.3. Haydna cnennan-
HOCT: ,,I'eneTuka” Hayuen ppkoBonuten: Hou. a-p Jlronmuna Axre-
soBa, 1.M. Hayuno sxypu: npod. Anekceii CaBos, goit. a-p Emun Ko-
Baue, Jlom. J[-p Kats KoBauesa, non. Anbena Togoposa, rpag Bapaa,
2017. (Abe, Toa KannckoB kbje ce 3aBupa, 6e! Kpne Bim3a B Meu-
[IMHATa ¥ TO B ChPIIETO U — ,,l eneTuka*. He-ro u mopryaxme Beue? —
[Topwuan cem! [lopbuan cbM 3a J[OKTOp MO HAyYHO HAMPABIICHHE:
LA3mppaymHuk. OTHBaM Ja cu HampaBs aBTopedepara 3a 3allu-
tatal... Haxora me Bu pa3kaxa, kak 3amuraBax npen BAK (Bucma
ArectarmmonHa Komucwust) npe3 1991 roanna Hay4HaTa cu CTENEH 1O
HAy4YHO HampaslieHHe ¢ WHUQbp (10KONIKOTO cu crnoMHsM) 060802
»~EiexTponn3anus“. EcrecTBeHO He Mu Oellle MpHChAECHA HayyHATa
CTETeH 3amIoTo ....chM 0w kanauaat wieH Ha LUK #a BKII, maptuen
cekperap u wieH (Hskou Osxa u uinenku) Ha broporo Ha 'K na BKII
(chI110, HAKOM 3HAAT KakBO 3HauW U ToBa). Mzmprax! He moxax na 3a-
IIUTA, 3alI0TO TOTaBa WTpaex yCHelIHaTa PoJiATa Ha CeJCKHS NMus-
HMIA, B THecara ,,KoiiTo He ckaya e yepBeH!“ Pexucbop u mocra-
HoBuKk: YOCB (MO)— Poccust u  I[PY(bg) — USA. B rnaBuute
ponu...3amouHere oT COHMYKA U ....JO JHEIIHWTE, UTPaeIly TiaB-
aute poiu Ilendo, baiinepkara, I'pada, Mutso Tanroro u mp.



Ho, na He ce oTKIIOHSIBaME OT TeMara 3a MHOTONApTUIHHOCTTA U
MPEeMHUHABAHETO, KaTO XpOMO30Ma OT €JIHA MapTus B JApPYyra, OT ¢IHa
scna Ha Apyra. - A, ama ToBa He Oemre o Temata! — Kak ToBa 12 HE e
cBBp3aHo ¢ Temara? ToBa MHOTO mOOpe ce Bpb3Ba C TPHUILIOH-
HOCTTA.... )

TpunIOUAUeTO — € eAHO OT HA-4eCcTHTe CIIOHTAHHU aHOMAa-
JHHM HAa XpPOMO30MHHSI HA0OpP B mpoileca HA eMOpPHOreHe3a B 40-
BeKa. B 4oBek, mo-royisiMata 4acT OT TPUIUIOMIHUTE EMOPHUOHU yMHU-
paT B Ha4aJloTO Ha BTOPHS MeECeI] OT Pa3BUTHETO Ha muiona (1o 8-Ta
ceaMuIla Ha OpeMEHHOCTTA WIH JIa KakeM, OITe MaJIKo - 10 2-3 Mecel]
ot OpemenHoctTa). Hampumep 22,6% OT BCHYKUTE CIIOHTAaHHH a00PTH
ca npeau3BHKaHu OT mosumuioaueto (3adesexkka: /lanaure ca Heou-
nuanad! Bp3M0oXHO € /1a ca M3MUCIHIIA Ha aBTOpa Ha TE3U PEIOBE...).
Opraam3MbT Ha JoBeka (OpeMeHHaTa skeHa, Objelara Maiika) ce ,,ca-
MoO3alluTaBa“ OT Ta3u ,,reHHa JnedopMarusa’ — 3a Hero. [Ipu roJsima
YacT OT PacTUTEJIHHTE BHAOBE TOBA SIBJICHHE — TPHUILIOIAHETO,
00aye e HOPMAJIHO CHCTOSIHHE — OJIAT0JapeHe HA Hero Te 3ama3-
BaT cBOMTE (DYHKIIMH MOTAT /Ia OLEJISIBAT, 1a Ce Pa3BHBAT U pac-
Tat. [Ipu HoBeKk (>k€HCKH BHJ, OpEMEHHA jKEHa), € Bb3MOKHO OKOJIO
1% ot miona ma ce pa3BUe O IIECTUS-CEIMUS Mecell OT OpeMeH-
HOcTTa. B MHOTO peaku cirydail iMaMe pak/ilaHe Ha )KUBO JIETe C TPUII-
JIOUJTHO CheTOsiHUE. Ho, HAKOJIKO Yaca ciie/l pakJIaHeTO TaKWBa, Jela
3aruBat (Mma HeoduImamHu JaHHM 32 TO-IBITa TPEKHUBIEMOCT —
0.a.).

OTk0HeHne (BH3MOXHO J]a HE € YMECTHO): 3aIlo ce CIupaM Ha
TOBA SIBJICHHE TPUIJIOUTHOCTTA MPU YoBeKa? - 3aIl0TO B MOCIETHUTE
TOJUHU ,,Harpumep 22,6% ot Bcuukute aboptu® u to3u 1% mo 6-7
Mecell MPUYMHEHH OT TPUIUIOTHATA ,,aHoMaus" ce ypennuaBat! Cera
BHOKIaM KaKBa HCHAaBUCT U 3JIb4Y C€ OTHPABAT KbM MEH OT BUCOKO Ha-
y4HAaTa 4acT Ha MEUIIMHCKATa HayKa U npakThka! — Tu iu Oe censHuH
TaKbB 1€ HU JaBall aKbJ U 1€ PeliaBall BhIIPOCUTE C TPUILIOUIH-
ero?! S, ce morileqHN KaKbB HEIIACTHUK CH, BH)K KaKBO € YHTATEJIC-
KOTO BUCOKO-UHTEIIUT€HTHO MHEHHETO 3a Te0 ¥ 3a IIbpBaTa TH 4acT OT
,»,MOKpHUTE ChHHINA HA ....* [IbK, TOTaBa HU aBall akb (,,4UTATEIICKO™
MHeHue ot: https://www.book.store.bg/p257820/mokrite-synishta-na-
lechitelia-bilkar-vasil-kaniskov-vasil-kaniskov.html): ,,ABan - Tosa €
abcoroTHA TaBpa ¢ Obirapckus unrtaten! Kak takoBa Helo BboOIIe
ce m3napa?! Kakpa e nenta Ha Te3u UAMOTCKU Apackanunu? Cskari
HSKaKbB CEJICKU MISIHATA € TPBTHAI ]a KOMEHTHpa Buciia Gu3rka. Ha
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KOpHIIaTa JOPHU JIMIICBAT CHMBOJIM, KOUTO Ca 3aMECTCHH C KBaJpart-
yera. Taka ce mojy4yaBa KOrato mpu@ThT HE MOJIbPIKA CHOTBETHUTE
cumBosm! ToBa HakakBa mmiera nm e?!? He cu npaB Bane! — A3, He
CBhM ,,CSIKAI CEJICKH MUSHUIA (€) TPhrHal JIa KOMEHTHpa BUcIIa (Qu-
3uKa.“ A3, cbM ceJicka [(CelicKku) — He ce ChIUlacyBa, r-H BaH, ¢ mu-
suuia!)] nusAHAOA Tperuaia ga KOMEHTHpPa He caMo (pH3MKaTa, HO M
HayKara (BKIIOYHTEIIHO W MEAWIHHA) BhoOMIme. M ToBa MoOXke ma To
MIPaBH CaMO CEJISIHUH, M TO TUsiHUIA, kKato Men! U, ome Hemo: -Tosa
HE ¢ ,,HIKaKBa Iera’, a cu e ,,maiiran Ha rono‘ (Iloscuenue: 3naucHu-
€TO Ha TO3W HM3pa3 € MOKa3aHO B MbpBaTa 4acT Ha KHWKKaTa. AMa,
TpsOBa Ja ce YeTe, J1a Ce YeTe U Ja CE MUCIIHU, U MUCIIH, H.....)

3amo ce nosiBsiBa Ta3u aHOMAJIMsA?

IlosiBaTa Ha TPUILIOAUETO MOKeE 1A C€ PeaM3upa no JABa Ha-
YHMHA :

e TIpH OIUIOKIAHETO B stiniekineTkata (1N) MPOHMKBAT He eIUH
CIepMAaTOo30H, KAKTO TPsAGBa 1a 0bae, a aABa (2n) (ChIIo KAaTO NpH
JABOIHOTO OILIOK/AAHE MPU PACTEHUSITA, KOETO HHE pa3rjexaaMme
noaApooHo — 6.a.). ToraBa, Bceku CriepMaTO30HU] HOCH 10 €IMH Habop
XpOMO30MH (23 XpOoMO30MH, HO B CITydast UMame 2 X 23 XpOMO30MH =
46) m ChHINO Taka UMaMe U 23 XpOMO30MHU B siifriekyieTkaTa. U, ToraBa
B SIZIPOTO HA OILIOJICHATA SHIEKIIETKA (Bede ,,3UuroTa’ — 0.a.) KIETKHU ce
OKa3Ba, ye uMame 69 xpomozomu. (3n)

e crepmaro3ouabT (1N) MpoHUKBa B sAIIEKIIETKATA, KOSATO IIPH-
TeskaBa 46 XpoMo30Ma — AUIUIONIeH Habop (2Nn). U, oTHOBO ce moiy-
4aBaT 69 xpomo3oma. (2n)

TpunIOUAHUAT HAOOP OT XPOMO30MHM J0BEkKAa KbM MHOIO-
YHCJIeHH OTKJIOHEHHSI B HOPMAJIHOTO Pa3BUTHE BbB (PU3UYECKOTO
YOBENIKO THAJI0 Ha JAeTeTo (3a pas3jiika OT paCTHTEIHUTE BHIOBE, 3a
KOUTO TOBa (TPUILUIOAHMETO) He € Oea, a HopMallHa HEOOXOAMMOCT 3a
ChXpaHEHHUE Ha TIOKOJICHUETO (CeMe) U MPOJBIDKCHHE Ha YKU3HCHHS
[UKBJI — MOKBJIBaHE, TOHUKBAaHE M pacTex — 0.a.):

e CpacTBaHE Ha MAJIUTE HA pbleTe U Kpakara. [[loscHenue:
KotiTo e mo-mo0pe 3amo3Har ¢ e30TepuyHaTa (CKpUTaTa) 4acT Ha Me-
JUIIMHCKAaTa HayKa, 3Hae, 4e C MaJIUTe ce CBbp3BaMe ¢ boxecTBeHHs
cBat. (M, majmure ca Te3u OT KOUTO C€ MOJIydaBaT CUTHAIIM 3a ChIJIa-
CYBaHHM JIBWKCHHUS C JPYTUTE NPBHCTH HA pPhlleTe — Hail-Beue.) CaMoTo
cpacTBaHe 00aue rOBOpH, Y€ MMame ,,CMECBaHE Ha pa3IUyYCH POJ
CHEPrHH, OT PA3JIMIHU BUIOBE MOJIETA.]



e pasuenBaHe Ha HeOlEeTO — Hamupa ce B ycTHata KyxuHa (Ilo-
acHenue: [lak B cepata Ha e3oTeprkata — ONUT, HEYCIEIIEH, 3a MPo-
HUKBaHE B TI0-BHCIIIE TIPOCTPAHCTBO OT IO HHUCIIIE, Oe3 pa3peIicHue. )

e HapyIICHHUA B Pa3BUTHETO Ha HEPBHATA, MUKOYHO-TIOJIOBATA U
JPYTH CUCTEMHU OT (PU3MYECKOTO YOBEIIKO TSUIO.

Mma m3Bectn manau (Heodwmmamuu! Bcee mak 3armaBuero Ha
KHHUTAaTa ¢ ,,MOKpUTE CHHHUINA Ha.....”), 4e Ja)Ke 3HAYNTEITHA aHOMa-
JIMM B Pa3BUTHETO HA ,,ipyraTa MpUpoAa‘ He BCEKH ITbT JOBEXKIAT O
0bp3a CMBPT Ha HOBOPOJIEHOTO ETE, B HAKOH CIy4au AeLaTa Mpexku-
BSIBAT, CEAMMUIIA, MECEI W Jake TOMWHU (KaTO M3KIIOYeHHue). Boii-
PCKHU TOBA, YYEHUTC Ca YCTAHOBUIIU, Y€ CHCTOAHUCTO TPUILIOUJTHOCT €
KpaﬁHO HECHBMCCTUMO C HOPMAJIHOTO CHIICCTBYBAHC M )KMBOT HA AC-
tero. 3amo? — Ha To3u BhIpPOC YYeHUTe NMPeICTON 12 OTTOBOPAT!
(A3 He BapBaM obade, 9e ToBa MOXKe Ja ce ciaydn! OcoOeHo KaTo 1mo3-
HaBaM IIBTS, IO KOWTO Ce pa3BUBa ,,ChbBpeMeHHaTa Hayka') Ho, eTo
KAaKBO HH YCIIOKOSIBa CaMaTa ChBpPeMeHHa Hayka: 120

»YIckame /1a oTOeNneXnM, Y€ HUKAKBO MPEAPa3MNOIOKEHHE KbM
Ta3yu aHOMaNuA B yoBeka HsiMa! B To3u MOMeHT B muTeparypara (SBHO,
B Hay4yHaTa JUTepaTypa - 0.a.) He € OMKCaH HATO CIUH CIyYaii Ha ITOB-
TOpHA TOsIBa Ha JIeTe C Ta3H MATOJIOTHS B €THO U CBIIIO ceMeiicTBo. U3-
XOXKIaWKK (HE M3XO0XKIAlKu ce - 0.a.) OT TOBa, MOXE J]a C€ HAIPaBH
W3BOJI, Y€ PUCK OT MOBTOPEHHUETO HA TPUTUIOUHOCT B CHIIOTO CEMEHC-
TBO (paKTHUYECKH € paBEH Ha HyIa.

I'opHOTO TBBpAEHME € YMCTa Hay4YHA TIYIIOCT, HO KAaKBO Jia Ce
npaBd.....(Moxe Ha HIKOI Aa HE My € SICHO, 3aIll0 TOPHUAT U3Ka3 IO
Hapu4aM 4YicTa Hay4yHa TIynocT. [TynocT e, 3am0To He ce 3Hae Kak
BB3HUKBA TPUILTIOUTHOCTA, KATO aHOMAJIHN BHB BHTPEIIHO YTPOOHOTO
pasBUTHE TIPH 3a4yeBaHe, a UMa HArjoCTTa ChBPEMEHHATa HayKa Ja
TBbPAU, Y€: ,,MOXKE 1a C€ HAIlIpaBU HU3BO/, Y€ PHUCK OT ITOBTOPECHUECTO
Ha TPUIUIOMJHOCT B CBUIOTO CEMEHCTBO (PAKTUYECKU € PaBeH Ha
Hyna.” )

3 https://doslovno.com/publications/meditsinskaya-entsiklopediya-3/triploidiya-i-

tetraploidiya-579
4 E.M. Pomanosa, T.M. lllnenkuna, JI.A. lllagsieBa, B.H. JIro6omuposa, /I.C. UrHaTKuH,

K.B.lllnenkuH. Buosorusi — yuedHuUK, r.YiasHoBck, 2016 r. ®I'bOY BIIO ,,YabsiHoBckast

T'CXA um ILA. Croasmuna, 2016 r. crp. 128
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HayunaTta ocHoBa Ha TpumiionaHoctTa (Mnm, kak oT TOBa, 32
KOeTO HUIIIO He 3HAaeM CU MPABUM KanuTajl, nazap, ne4yanda u... u
HayKa!)

Hosicuenne: 3a na 6pae 3abmynaTa ome MO-TONSIMAa W HEHAyd-
HAaTa BHCOTA OIle N10-BHCOKa, By npeanaram cnennus Texct: 2]

»JHK MonekyispHaTa OCHOBa Ha HACJIEACTBEHOCTTA 3a MOYTH
[EeNHS KUBOT Ha 3eMsTa, Haii-4ecTo ce OpraHu3upa B IMHEHHU CTPYK-
TYypH BBTPE B KICTHUYHOTO SAPO, KOUTO CE HApUIAT XpOoM0o30MHU. Beeku
OTJENIEH BUJI XMBOTHO WJIA PACTECHUE MMa XapaKTEPEH, MOCTOSHEH
Opoit xpomozomu. [11oudHOCm 03HAYa8a cmeneHma HA KPAmHOCH
(mammpumep: 1n, 2n, 3N ¥ T.H.) HA TO3U OCHOBEH OpPOW XPOMO3OMHUTE.

JlokaTo mMOBEYETO OpPraHU3MH ca JUILIOUAHU (TIPUTEkKABAITU
JIBE TTBITHU HA0OPH OT XPOMO3OMUTE WM 2N, KATO YOBEKa HAIIPUMeED),
MTOHSKOTA PACTEHUATAa OOMKHOBEHO UMAT MOJIUIUIONUIHOCT C TIOBEYE OT
JIBa TBJIHU KOMILICKTa. BCBITHOCT, TPUILIOMIHOCTTA (OpraHU3MH C
TP XPOMO30MHH KOMIUIEKTa, 3N) € 10C¢Ta Pa3NpocTPaHeHa B pacTe-
HHUATA, B TPAAMIHOHHOTO 3eMenenue (?).

IToBeueTo ot GaHaHUTE, MPOJABAHU HA Ta3apa, ca TPUILIOUIHH,
KaKTO U MHOTO IEKOPaTHBHU LIBETS U JbpBeTa. Moske O Haif-4ecToTO
TPUILTIOUTHO PACTEHHE B JTHENIHOTO CEIICKOCTONAHCKO MPOHU3BOJICTBO
¢ "0e3 xocTmikoBara" guHA. (MoXe 1a IMOImUTaTe M CEJICKOCTOIAHC-
KHUTE CIICIUAINCTH, KaTO U CEJICKUS mustHuIa KaHuCKoB, amu u xu-
TOTO, OT KOETO CH MpaBuM XJis10a He e TputuionaHo (CraBa BBIIPOC, He
3a xJjeOHaTa MIIEHUIa, KOATO HAMA J1a S HaMepuTe I0 MojsaTra Ha P
bwarapusi, a 3a ¢pypakHara MIICHHIIA, KOSATO 3aCSIBaMe BCSKA FOJUHA U
OT Hes CJIe] Pell ThProBCKH remed Ty u MmypadeTH npaBum ,,xjs0a Ha
Hapoaa™ — Hamu Taka r-H MEHHCTBD Ha 3emenenuero?)?) Tpurmiona-
HUTE )KUBOTHHU HE Ca MHOTO MO-PSIKO CPEIIaHH OT TPUIIOUTHUTE pac-
TEHHUS, TAKMBA Ca IPEIUMHO PHOUTE U JBYyIEePyIIESCTH MEKOTEIH (OT-
TJIeXKIAHN B ,,[IPOMUIIUICHA " yClIoBUsA — 0.a.). AMH TTWICHIIATa U KO-
KOIIKUTE HapeueHu Opoitnepu?

N, Ha xpast Hali-BeJIMKOTO HAYYHO 3aKJII0OYEHHE:

»OCHOBHOTO NMPeIMMCTBO HA TPUILIOWINTE BbB BCSIKA €IHA
cBOs1 (hopMa BbB CeJICKO CTONAHCTBO €, Ye Te 00UKHOBEHO €A CTe-
puanu.“ (?)

Cera HIKOH, KOUTO HE C€ € MPOMII KaTa MEH (,,celcKaTa IHsi-
Huua®), me nonura: - oope ne! Kato ca crepunnu Te3u Gopmu Ha




,»,CEIICKOCTOTAaHCKa™ MPOAYKLMs, Kak ce pasMHoxaBat? Taka, 4e aa
MMa ceMeHa WU TTOHEe pa3caj v 3a apyraTa pekonra? - Te camu He ce
pasmHuoskaBat! PazMHokaBat ru aupektHo yuenure! Te, 3a pa3nuka ot
MeH, He CbHYBAaT CaMo ,,MOKPH ChHUINA™ , 8 JUPEKTHO IMPUCTHIIBAT KbM
cekc. 1, To3u cexc He € OOMKHOBEH CEKC, a MHOTO MO-UHTepeceH. Jlaxke
ce cThTa JI0 CEeKC MEXIY BUIOBE OT JIBETE IIAPCTBA: U OT KUBOTHHC-
KOTO, M OT PAaCTUTETHOTO. — A, ctura Oe! YueHHTE IpaBsAT CEKC
MEXIY KUBOTHU U pacTeHusi? [la Bunum — Hsima na nossippame! — Jla
npaBaT ro, u omle kak! (Hampumep: Aroaute (1mox) u3mbpxkar mo
IIBJITO BpEME B Mara3uHMTE, aKO TSAXHATa BHHITHA 0OBHBKA € KPBCTO-
caHa, Ype3 FeHHO WH)KEHEPCTBO C ... KoXKaTa Ha jkaba (TI0IyBOJHO JKU-
BOTHO). M3mapsBaHeTo Ha BOAATa € HUIIOKHO — CBOIMCTBO Ha jkaberl-
Kara Koxa.) U, TeXxHuTe Mpou3BeIeHNsI TH BIDKIATE U KYITyBaTe eXe-
MUHYTHO (€KECEKyH/IHO) OT TOJIEMHTE BEPUTH Mara3uHm, Ta JJaXKe U OT
0aluTe Ha nasapa, 1 ce XpaHure ¢ Tsx! M ako HIKOW CU MUCIIH, Y€ Ta3u
KOHCyMalus, Ha TaKbB BUJ XpaHH, HC OKa3Ba U HAMaA Jla OKaXXE BJIUA-
HUE BBPXY BHJIa M KAYECTBOTO HA OBACTTUTE MMOKOJIEHHS — KECTOKO Ce
IBXKe 1 3a0mykaaBa! 3amo ce ymbadaxre?

Jda Buaum, kbae oM ,,yapar yuenure (To ga Oeme camo Tyka
H Takal):

Kakro 6e criomeHaTo mo-rope, IOBE4YeTO PACTEHHUS U )KUBOTHH Ca
»»JUIUIOMIHU, T.€. BCAKA KJIETKA HA TSUIOTO ChABpPIKA JBa II'BJIHHU Ha-
Oopa ot xpomozomure (2Nn). HopmaHusAT mpoliec Ha KJIETHYHO -
JIEHE, CBBP3aH C PacTexa, Hape4eH MUTO03a, TapaHTUpPa, Y€ BCSIKa HOBA
JIbIIIEpHA KIIETKA MOJTy4yaBa IIbJIeH TUILTonjieH Habop (2N) oT Xpomo-
30MHUTE.

Berpexu ToBa (MHTO3a), KOTaTO HACTBITH TOJIOBOTO CH3PSIBAHE B
KJIETKUTE UMa aJITEPHATHBEH Mpollec Ha KJIeThYHO JejieHe, KOETO
BOJIM JI0 TIOSIBATa Ha MOJIOBU KJIETKU-TAaMETH, WIIN SIMLIEKIIETKU U CIIep-
MaTo3ouau. To3u mpouec HapeueH Melo3a, € XapakTepeH ¢ /iBa eTara,
Hape4yeHH ChoTBEeTHO Meio3a | m meiiosa Il. Copen yuenure, MHOTO-
eTarHus XapakTep Ha Mpoleca TrapaHTHpa, Y€ BCsAKa SIMLEKIeTKA WK
CIEepMAaTO30UIH ChABPKAT CAMO E€IMH IIBJICH HA0OP OT XPOMO30MUTE
(xartonnen, win (1n) ). TTocaeacTBHETO OT TOBa perylUpaHe e, 4e
KOraTo CrepMaTo30ua U SIMIIeKIIeTKaTa ce KOMOWHUPAT M0 BpeMe Ha
OIJIOXKJIaHE, HOBOIOSBIII C€ eMOPHOH MMa BB3CTaHOBEH JUIJIOWACH
Opoii (2n) oT XxpoMO30MHUTE.



VYueHurte HH ,,yApAT Ha 1BE MecTa (Bb3MOXKHO € Ja ca U MOBeue
OT /IBE) B €TAIIUTE HA MEH03a U B MpoLIeCUTe Ha ook aaHe. U Torasa,
B pe3yJITaT Ha TXHOTO BMEIIATEJICTBO, CE IOTy4aBaT HEECTECTBEHUTE
3a JaAeH BUJ TPUILIOUAHOCT WIK TeTpamiouaHoct. U, Bcnuku 3a no-
BOJIHU: Ma MIOBEYE XpaHa U nosede mactue. [loHskora yueHuTe us-
BBPUIBAT U IPOLIECH Ha IIPUCAXKAAHE 32 [10JIy4YaBaHETO HA ChIIUTE WIN
no-n100pu pesynratu. Ho, Haii-Bede ThPCAT U TyK (KaTo B SIIPEHUS yC-
koputen -LIEPH), He kakBo 1a e, a.... 6e3cMbpTHETO!

Manko ce OTKJIOHMX OT TeMmara, HO TOBa OTKJIOHEHHE CH € Ha
msicto! Xa, Ha3paBe W /1a ce YyKHeM r-H VBaHe (M KOMITaHUs) CbC
ceJiIcKaTa nusiHuna Bacuo.

5. KBanToB mexanu3bMm ¢ ETII (Equnna Teopusi na IloJieto)
B IIpOLieCHTe HA OILIOKAAHe (OMOJIOTUYHY NIPOLECH), IOJI0KEH HA
CHHepPreTU3bM.

Ot BTOpaTa 4YacT Ha ,,MOKpUTE CHHHINA HA JEUUTEIs-OMiIKap
B...... “pasnen ,,9. Kocmuuecku mpun. CheTaB 1 npou3xoa. OCHOBEH
6T Ha CNO-11uxbiIa*

I'oBopuxMe, 4e KOCMUYECKUTE JTHYU UMAT CIICIHUST BT U XapaK-
Tep:

Tesu ,,MMOHK" ce MOTyYaBaT OIle OT MbPBUYHUTE KOCMUYECKHU
Jb4YH (MHOKECTBOTO MPOTOHH) , KOMTO Ch31aBaT roJsM 0poii BTo-
PUYHH YACTHUHM — MHOHH, MPOTOHU, HEYTPOHU, MIOOHH, €JIEKT-
POHU, MO3UTPOHM U (POTOHH OIIIC C HABIM3AHETO B ,,aTMoc(epaTa’ Ha
3emsiTa U cpelata ¢ sApaTa Ha €JIEMEHTHTE. YUCHUTE HE YTOYHSBAT
KOM ca Te3H sipa U HUe TpejroiaraMe, 4e ToBa ca siapara TJIaBHO Ha
kucnoposa (0) u azora (N).

n’ - 2.y;3 (5.1)
at -t + oy, (5.2)
L VI S TR (5.3)
wh— et + v+ v, (5.4.)
- e + vet+v, (5.5))

Ho, nmame u ToBa:
egl+ eg! —ys + ¥3 (5.6.)



Awmp, axo cpasauM (5.1.) u (5.6.) MoxeM fa 3amuimeMm egl +
eg! — m° . Wnu He Mu paspelnaBaTe, TOCIOA yUCHH - TOBA 1A TO
Hanuia?

Ha mponbmkum: — Cren, KaTto B FICHO MMaMe PaBEHCTBO €1-
HAaKBO 3a BCHYKHTE JIPYTH PEeakUuH OT BUJa —> Y3 + Y3 , TO CIO-
KOIHO MOYKEM Jia 3aluIleM TOBa ABJITOTO, KATO CE TIPAaBUM Ha MaTteMa-
THIN:

egt+ eg' = pi+ Pp—ong+ Ay —pt+ pT -t +
T~ — VetVe—V3 1 V3
(5.7.)

1

W, cera mu ce 1aBaT OCHOBAHUS J1a C KOMOMHHUpPaM HeIaTa 1o
CJICTHUS HAYWH, WM HENIo oJ00Ho (0e3 HU Hail-MaJKo cpaMm):
eg'+ eg' > pi + P1
pi+ P1 — ng+ T
wth+ = -t +m”
66’1+ egl — nd + n U T.H.

U ToBa Mora Jja HalpaBs CbC BCAKAKBH APYT'H IPOLIECH CBBP3aHU
C T.H. IIPOLIEC Ha aHUXUJIALMS, KOUTO (M KBbAETO) MO MPAaBHUIIO BCE 3a-
BBPILBAT C OT/CISIHETO (OT peakiunuTe) Ha 1Ba poroHa (2.y3 ).

3atesie:kKku:

1. B ropHuTe ypaBHEHUs U CHOTBETHH PEaKIIMU HA aHUXWIIAIINS
MpaBs ,,TEOPETUYHH MPEITONOKEHU , HA KOUTO IIIe ThPCS €KCIepH-
MEHTAITHO ,,lipenokpuBane‘. ThpCUM, THPCUM U HAUCTHHA - UMa TaKbB
MOTBBP>KAABal] EKCIIEPUMEHT NMpoBeAeH mpe3 1956 roauHa, HO 3a TOBa
MAaJIKo 10 KBbCHO.

2. O0aue, Bue cu 3HaeTe, 4e BCHUKHTE TE3W PEAKIIUH HE Ca N3paB-
HEHU CHOTBETHO B JISIBO U B JIICHO!

OcHoBHO npeanoJoxenune: Hue (a3), KakTo 1 1a BBPTAM MPEoo-
pa3oBaHUATA BCE 1€ CTUTHEM JI0 MTOJIOKEHUETO, Y€ KbM JBaTa (poToHa
OT BUJIa — Y3 + Y3 B3aBUCUMOCT OT BUJa HAa YACTULIUTE YYaCTBAIII
B aHMXWJIALIMATA, BCE € CE HAJIOKU J1a MPUOABHUM 51 HAKOU U APYT (o-
TOH, 5 HSIKOE U JIPYro HEYTPUHO WIM aHTHHEYTPUHO, 2 MOXKE H JIBETE
i tpute. Ho, Tyk, B T€31 100aBSHUS € Bh3MOXKHO J]a CPEIHEM U He-
W3BECTHUTE, Jl0Cera, Ha HayKaTa YacTHUIIM (BIK B IPSIHUTE JBE YaCTH
Ha KHUTata ,,EjieMeHTapHU YacTHIU - 03HAYeHHe U CTPYKTypa‘).



Tps0Ba na 3HaeTe yBaKaeMH YHTATECIH-MIPUATENIN M HENPUSITEIH, Ye
TOBa CH MOJI03PEHHE 32 HAJTMYUETO HA HAKAKBU ,,JOTBJIHUTEIHU  Yac-
TULM I'O UIMaT U ChbBPEMEHHHUTE YUCHHM, HO T€ HUKBJIE HE IO CIIOMEHa-
Bar! Camo ToBOpAT, 4e: ,,HAKbae ce OTHeNsIT, OCBEH nBa, U TPH ¢o-
ToHa*. To3u akT TpyAHO 1 TO OTKpUETe B O(UIMaTIHATA HAYYHA JTH-
TepaTtypa U MaTepHai, 0 KOUTO Ce MPEeroiaBa u moissar BpB BY3!
— 3amo? — Hamam o0sicHeHue, THIHO a3, W Xud Omiist xabep!

U noHexxe cbM IIOCTaBEH B PEXKUM ,,HA IPOHU3BOJIA HA ChI0ATa* OT
CBETOBHATa M OBJTapcKa HaydyHa MHCBHJ CH BHKaM, 3aIlI0 ITbK Ja HE
Hal{IIA ¥ TOBA:

0 > 2.y;>efl+ egl > pf + Py uT.H (5.8.)

Ako, Hemo, ObpkaM B MaTeMaTHKaTa, MOJIAI OOBpPHETE CE KbM
npyraps Llonos (MosT KypcoB pbKOBOAMTEN U Npenoaasaren no Ma-
tematuka B CIITY no unmycrpuanaa xumus ,,lipod. 1-p Acen 3mara-
poB‘ — IlneBeH), mo-ciensamr ['ocioguH AUpeKTOp (HAa €XHO TOISIMO
YUMIIUINA B KB. ,,J[pyx0a“ mak rp. [neBen), a cera npeamnonaram [len-
CHOHEp.

ITo Ta3u u pex Apyru NPUUMHM CE€ CbMHSBAM B PEAKLUATA U YPaB-
HEHHETO HAINMCAHO OT Y4eHHUTE (DU3UIM 3aHMMAaBAIIK CE C KOCMHYEC-
KuTe IbuH oT Bua 0 — 2.y5 . Ho, Heka mpoBepuM:

1. B ypaBHEHHETO U peaKIusTa:

edl+egl > 2.y3 (5.9.)
ITposepka (Crvranacuo ETII):
egl+egl > v3+ 3 6 + 26
Kopekmusita:
edl+ egl > 2.y3 +2.9,+ 2.7, 13+13=2.3+
2.5+2.5

ETo, Tyk BeqHara ce rnosiBuxa, KaTo NpeanojaokKuX HEYTPUHOTO U
AHTHUHEYTPUHOTO, 3a J1a CE U3PAaBHAT HEIlaTa.
2. B ypaBHEHHETO U peaxmusTa:
pi+ P1—V3 + V3 (5.10)
IIposepka (Coriacuo ETII):
12+ 12 —>3+4+ 3 24+6
Kopexknusra:
pi + P1—v¥3 + ¥z +v; +eg’ kpaero (et
— Ve +V3+VZ)
IIpoBepkara:
12+12=3+3+5+13



ETo, 1 Tyk BegHara ce mosiBuxa, KaTo Mpeanoiokux HEyTPUHOTO
Y aHTUHEYTPUHOTO, 32 Jla CE U3PABHAT HelllaTa.

Ho, Hue 3HaeM oT no-paHo, ye:

Y3 +egt —pi+V,s
Toraga, 1o CKOpo UMame peakiuu OT BUA:
Pi+ P1—Pi+ Ve tVs+ Ve
3HaeM, OT IPEIIONIOKECHUETO Ha MOKPHSI-KOKOII KaHUCKOB, B I0-
TOPHUTE pas3feu, 4e:
Pi — Ya + V3 + Ve
Torapa:
pi + Pr—pi + P1
3. B ypaBHEHUETO U peakuuaTa:
n(l, + ng—y3 + V3 (511)
[Ipoeepka (Corimacao ETII):
33+ 33—3+ 3 66 = 6
Kopexknusra:
ny + Ny — y3 + y3 + (HeussecTna yactuna: Hgg)
33+33=3+3+60

Bepen Ha cebe cu HAMa J1a pa3KpUBaM CTpyKTypaTa Ha ,,Heu3ssec-
THa yactuna‘““: Hgg, 10 mpocTata NpyUYrHa, Y€ HE MU € TUIaTE€HO, HO U
Jla MU TJIATST MaK HsAMa J1a sl pa3Kkpusl.

Ho, na 3naere, 4e u Tyk BeqHara Iie ce oSBT, KaTo MPeIIoo-
JKUX: €JEKTPOHHUTE, MO3UTPOHUTE, NMPOTOHUTE U AHTUIPOTOHUTE,
KaKTO ¥ OTOHUTE, HEYTPUHOTO U AHTUHEYTPUHOTO, 32 JIa CE U3PABHST
Hemara (Mmame cu ETII, moriennu BTOpara 4yact Ha ,,MOKpHTE Cb-
HUIA Ha ...).

4. B ypaBHEHHETO U peakusiTa:

Wt u”—ys +vs (5.12)
[Iposepka (Coriaacuo ETII):
234+ 23—3+ 3 46 + 6

KopexkmusTa: [lpubaBsime B B0 enuH CWiioB GOTOH Y3 , a B

JIICHO Her3BecTHaTa yacTulia Hzq 1 evH nHhopMaImoHeH ()OTOH Y4
Y3+ W+ W —>y3+ys+ Hzg +v, 3+23+
23=3+3+39+4

ITosicnenne: Hem3BecTHa yactuna: Hzqg (TOBa BCHIHOCT € KOM-
OMHALIMATA OT e(‘,l, eg 1y ey 1_ €JIEKTPOHHU U TIO3UTPOH )

Torapa:

Ys+ w4+ pT —Hzg +y3+v3s +7a



3+ (e + ve+ 7))+ (egt + Ve+v,) — (egh) +
(ed?)+(egh) + Ve +ve
Kpaero: Hzg = egl+ egl+ epl
Y3 + V3 +Y4 - 1_’e’l've
ut - efl+ ve+ 7,
u- - e61+ Ve +v,
951—> Ve +Y3 + 176
[IpeobpasyBaMe B JIBO, ETO TaKa:
Ve + ¥3 + U, +eft +(e7+ Vo +v,)
— (eg)+(efV)+(egt) + Ve+v,
U nonyyaBame Hemio (KaTo HUIO) TAKOBA:
eot +egt + (egt+ Ve +v)
— (") +(eg") + (&) + Vet ve

Hemroro (kaTo HUIIOTO) € yBa)kaeMH YUEHH, ue He OMBa, U HE ce

OpaBH, KaKTO BHEC ITPABUTEC, Pa3JIMKa MCXKAY HCYTPHUHOTO M aHTUHCYT-

puHoTO OT BUAa Vv, (¥,) WBHOAV, (V,). 3am0TO ce OKa3Ba OT rop-
HOTO ypaBHEHHeE, Ye pa3iauka ...Hama! (- Ctura ¢ Tos TBOil cHHepre-
Tu3bM Oe Kannckos! — He e moii! - otroBapsm a3. Ha, npodecop SAna
Pamesa-Mepmxanosal?® e! 1, Topa Tps0Ba Ja cTe ro y4uiIu B ydu-

JuIIe, B CpeaHus Kypc Ha oOpa3oBaHue.)

ETO, TYK BEJHAra C¢ mosiBUXa, KaKTO IMPCAIIOI0XKUX (i)OTOHI/ITe,
HCYTPHUHOTO U aHTUHCYTPHUHOTO, 3a Aa CC U3PABHAT HCIIATA. (HaK, Iro-

Bopum 3a ETII - 6.a.)
5. B ypaBHEHUETO U peakuusra:
nt+ >y + ;3 (5.13))
ITposepka (Crvranacuo ETII):
28+ 28—>3+ 3 56 + 6
Kopexnusra:

7T++1T_—>Y3+Y3+H47 +Y3 28+28=3+

3+47+3
Ksnero:
nt -t + oy,
o u + v,

% Pamena-Mepmkanosa, Slua. Cuneprernyecka Qusiocodus na 00pa3oBaHHETO — CHHEP-
reTH4ecKa yYHJIHIIHA elar0rnKa — CHHEPru4iHo 00pa3oBaHyue. YHHBEPCHTETCKO H31a-

TesicrBo, C. 2013.



Bepen Ha ceOe cu HAMa J1a pa3kpuBaM CTPyKTypata Ha ,,HensBec-
THa yactuna“: H,y 1o mpocrata Mpu4KHA, Y€ HE MU € IJIATCHO - HO |
Jla MU IJIATST MaK HAMa 11 sl pa3Kpusl.

[a 3HaeTe, 4e M TyK BeIHAra Iie ce MOSBAT, KaTo MPEAOI0KHX:
(hOTOHUTE, HEYTPUHOTO U AaHTHHEYTPUHOTO, 32 JIa CE U3PABHSAT HelllaTa
(Mmame cu ETII).

6. B ypaBuenmero u peaknmsara (ToBa BH e mo3HaTO OT TO
TIpe]iu, HaJu):
Ve + Ve = V3 + V3
[Ipoeepxka (Corimacao ETII):
5+5—3+ 3 10 =6
Kopexkmuusra:
Vet Ve —Y3 + V3 + Vs 5+5=3+4+3

ETo0, TyKk BemHara ce mosiBuxa, KaTo NPeAroNIoKnX POTOHNTE, He-
YTPUHOTO ¥ aHTUHEYTPHHOTO (€ caMo €THU MH(POpPMaIMOHEeH (DOTOH -
Iie), 3a 1a ce U3PABHAT HelaTa.

W, 3Haere OoT 1o OpeaHUTE MU ,,MOKpH ChHUIIA®, ye: ,, Cera aa
00BpHEM BHUMAHHE Ha ITbpBaTa peakims: m° — 2.y3 . B Taka npen-
CTAaBEHOTO YpaBHEHHE MOXKEM Jla 3aIHIIEM CIICAHOTO: n’ -
2.y3 =2.3=6 .U pa xaxeM, ye BbB BUjaa ,,0°- NHOH UMaMme B
checTaBa My 1o 6 yactuuku [lo. Camo, ge, KakTo 3HaeTe, TBbpP/E He ce
JA0BepPSIBAM HA ChbBPEMEHHATA HAYYHA MHUChJ M HAQJIKIEHHUA . —
3amo?

3amoTo 3aj7 TO3W u3pa3z M- — 2.Y3 — Y3 + Y3, 32 HUIIO HE
3HAUENINAT, ,,HyneB” muoH (¢ uaaekc 0) ® ce kpusaT ot norsnena Ha
ChBpPEMEHHATA HAayKa M YUYCHUTE - IAJ1aTa MOPeANNA 0T aHUXAJIaIH-
onnu npouecu! (Te ca onrcann manko mo-rope ot T.1 10 T.6. (Abe,
Ta3| MIECTHUIIA 1a He € 3a MeHe Apyrapro [{omos? To, 3a xumusaTa Mu €
SICHO, U€ Il CH OCTaHa ¢ yeTBopka!) ) Ta, mo-rope B KOHCTAaTAIIAATA HA
YYCHUTE: ,, MbPBHYHUTE KOCMUYECKH JIbYH (MHOKECTBOTO MPO-
TOHM) Ch31aBaT roJiAM Opoil BTOPUYHM YACTULIU — NHUOHHU, MPO-
TOHH, HEYyTPOHH, MIOOHH, €JIEKTPOHH, O3UTPOHU U oToHn.” 3an
M3pa3a MHOXKECTBOTO IPOTOHU € Xy0aBa Jia ce 3Hae, 4e CTOST BCHUKHUTE
TE3W OMHUCAHHU II0-TOpE, KaTo ,,EjIeMeHTapHU YaCTHIIN - O3HAYEHHE
U CTPYKTYypa“ ,enemeHTapHu* dactuuu. (Ax, Hayko Heyka, Koif Te
TeOe JoKapa J0 Tasu ,,KpuBa Kpymia‘““? )

0

Hexa npuinoxum cunepretusbM B ETII (Exunnara Teopus
Ha IlosieTo)



n® - 2.y; (m® ->y3+ y3) - Tomarouma3a,Koc-
MUYECKUTE ThUU
egl+ eg! - 2.y3 - Tosa, me ro BugUTE B
YPaBHEHHUSATA 38 AHUXWIIALNS
py + D1 — epl+ el - Toma, chimo, me
ro BUAUTE B yPaBHEHUSTA 32 AHUXUIIALIUS
pi+ Py — ni+ ny, - Toma, chmo, me
ro BuauTe B ypaBHeHnero Ha Kopk, JlamGeprcon, [Inuanonn, Bent-
nen 3a antuaeytpona (1956 r.) (ITo-moapobHO Ha Te3u, aHMXaalu-
OHHH TIPOLIECH IIIE CE CIPEM, TYK, B CJICBALIUTE PEIOBE. )
3a 1a cpbepeM ¥ MpUPaBHUM BCHUYKHUTE TE3W PEaKInu, TpsOBa 1a
HampaBUM euH 00111 3ammc. B To3u o011 3anuc € HeoOX0IUMO J1a OT-
TOBOPHM Ha yCJIOBHETO 33 Pa3yMHOCT W a/IEKBaTHOCT B ChEAWHHUTEIN-
HUTE Tpolecu (cuHepretu3bMm). M, He camo ToBa — HHEe He OuBa Ja
IIPaBUM CaMoO €IMH MaTeMaTH4ecKu cOop U Ja Mmoka3BaMme pesynraral
Tyk, B T€31 CHHEPreTUYHH NPOLIECH UMa U Ollle Hello, OCBEH pe3yJl-
TaTa OT cOopa Ha JBe (WJM TIOBeue) BENMYMHU. B mpoTHBeH ciyvaid
e Hu (TMO-TOYHO a3 1ie cTaHa 3a cMsx) ce cmedar! Kakeo e o0moTo B
ropaute ypaBHeHus1? — ToBa ca Bce npolecH B T.H. sapeHa pusuka. A
TaM, KakTo 3HaeTe, ce paboTh ¢ eIeKTPOHU, IPOTOHHU, HEYTPOHH, He-
YTPUHO M TEXHUTE aHTUYACTHIIU, MOHSKOTA 1€ CPEIHEM U HSAKOH U
Ipyr GOTOH — 3a MOANpPaBKa Ha MaHpKaTa. KakTo u 1a ro yBbpTaMm, u
Jla Ka3BaM, 4e TOBa Ca Pa3lIM4YHO MPOTHYAIIU U Ha Pa3IndHO MSCTO
NMPEMUHABAIIM MPOIIECH B siJpeHaTa QU3UKa - MaTeMaTHIECKH UMaM
NPaBOTO JIa HAIMIIA TO3H BUJ PABEHCTBO:
Y3 +¥s opi+ Proegl+ et — ny+
[a HanpaBUM IpoBepKa, KaTo 3aMecTBaMe ¢ Opost Ha ChCTaBHUTE
yacTH4KHU (dactrukute 110), cheTaBnsBaIy MO3HATHTE HA €JIEMEH-
TapHU YaCTHIIM:

3+3->12+12-13+ 13 — 33+ 33

6 24 +26 # 66
KBbM ChOTBETHHTE €IEMEHTH B PABEHCTBOTO TPsIOBA J1a MprOaBUM
croTBeTHHUS Opoii yacTuukm Ilo, 3a 1a ce MOCTUTHE BB BCEKU CAMH
€JIEMEHT (JIBOMKY YaCTHIIA U aHTUYACTHUIA) PABEHCTBOTO.
6+60=24+42=26+40= 66



Ilo eauH celicko eneraHTeH HA4YMH OINpeaeisiME BUa U Opos Ha
JIUCBAIIUTE €JIEMCHTApPHU YACTHIIM, KaTO 3alo4YBaMe OT HEYTPOHA W
aHTHHEYTPOHA:

ng+ My — (p] +egt+ Ve + v3)+ (P11 +
edt+ v. + ¥3)

3a JBOiiKaTa €NEKTPOH MO3UTPOH (eg 1y eg 1), npubassme pas-
mukara ot 40 Ilo, yacTuuku mox gopmaTa Ha MMPOTOH W AHTHIIPOTOH
(pT; P1) , HEYTPUHO M AHTHHEYTPUHO ( Ve ; V) M B CUIOBH (hO-
TOHa (V3 ; ¥3)-

eg + (1 + Ve + ¥3) + e + (D1t ve +
¥3) — ng+ T

3a JBoiikaTa NPOTOH aHTUNPOTOH (P + py ), IpHbGaBsAMe pasiu-
kara ot 42 Ilo, wactnuku mox Qopmara Ha €NEeKTPOH U TIO3UTPOH
(e;,’l; eal), HEYTPUHO M aHTUHEYTPUHO ( V. ; V. ) U J1Ba CHWIOBH (o-
TOHa (V3 ; ¥3):

pT + (gt + Ve+ v3)+ Pr+ (e’ + v + ¥3) o+

n

3a nBotikara (Y3 + ¥3) ciuiioBu ¢hotoHu (MokeM MajKo ChC ChM-
HCHUE I'0 IIpUpaBHABAM KbM IInona 11'0 , KaTO €a1Ha OT KOCMHYCCKHTC
ChCTAaBKH Ha JbUUTE OT Beenenara), npubaesme pasnukata ot 60 Io,
wacTHuky 1oj GopMaTa Ha eNeKTpoH u mo3uTpon (egl; egl) , mpo-
TOHH W aHTMNIpOTOH (pj; P1),  HEYTPHHO M AHTHHEYTPHHO
(Ve; Ve):

vs+(eg' +pi + Ve + ¥v3)+ va+(eg' + pit ve +
y3) —ni+ ny  (5.14)

Mo Tyk, moOpe — ma BUIUM HATATHK.....AKO, HSIKOM Me IOIUTa,
OTKBJIC B3UMaM JIUIICBAIIUTE YACTHIIH, IIIe OTTOBOPs Taka: - [lon3Bam
MeXaHU3MHTE Ha cuHepreTukara! Cera oTMBaMe JI0 HEIO BaXKHO:

AHTHHEYTPOH

Haii-epexTuBHUAT HAUMH 32 HAOJIOTaBaHe Ha aHTHHEYTPOHHU €
MOJTy4aBaHETO UM B Pe3yJITaT HA Mpe3apekaaHe Ha aHTUIIPOTOHUTE U

TSAXHOTO OTKPHBAHE B IIPOIECA HA aHUXHUIIAIIKS.
p+p-on+n (5.15)
p+tn->n+n+ n” (5.16.)
To3u MeTon M ch3/1aieHaTa ONMTHA YCTAHOBKA, CBhP3aHa C Me-
TOMa, ca TPEJIOKEH! U peaTu3MpaHy BeJlHara cjell OTKPUBAHETO Ha



aHTUNpoToHa npe3 1956 ronuna ot Yitnam Benuen, bproc Kopk, I'nen
Jlam6eprcon u Opect [Muunonu.?%

Oka3sBa ce, 4e aHTHHEYTPOHA ( 71 ) MOXKE J1a aHUXUJIUpA HE caMa
B pe3yJNITaT Ha B3aUMOJEHCTBHETO C HEYTPOH ( M ), HO U MPH B3aWMO-
JICUCTBUETO C TIPOTOHH (P).

Intane: Moxe nu (Mma 1) HIKOW yueH, KOUTO 1a MU 00SICHU
TO3M MapasioKC, BMECTO, KAKTO CH My € pelia, YacTUIa 1a aHUXWINpa
ChC CBOSITA aHTUYACTHIIA — TYK aHTUHEYTPOH (71) aHUXUIUPA C IPOTOH
(p)? llle uma nu obsicuenne? — Hama ma uma, 3ammoro .....1bpa-obpa
— IBa-yaabpal

ChIecTBYBaHETO HA aHTUHEYTPOHA M BE3MOXKHOCTTA MY 32 aHH-
XHWJIAIMS C IPOTOHU € OTBbpAeHa rpe3 1958 roauHa ¢ ekcriepuMeHTH.

ptp-on+n (5.17))

OO0pa3yBaHUAT aHTHHEYTPOH € ¢ eHeprus oT okomo 50 MeV u
npeneTsBa 9,5 CM U ToraBa aHUXHWIUPA.

n+p- 3.1+ 2.+ x.n® (5.18)

O0pa3yBane U aHUXWIaUMs HA aHTHHeyTpoHA. (Dotorpadus
(sBHO QoTo-Takal))

2 http://nuclphys.sinp.msu.ru/
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®otorpadmus 1 0

®dotorpadus Ha cnenute (BbpXY POTO-TIIaKa €CTECTBEHO) B TEU-
HOCTHO-BOZOPOJHA MEXypecTa KaMmepa, KOSITO € IOUI0KEHa Ha CUITHO
MarHMTHO IOJIE.

Chbe cTperika e moKasaHa TOYKarta, B KOSITO IIPOTHYA PeakLusITa Ha
IIpe3apeK1aHe Ha aHTUIIPOTOHA P + P — N + N B IIPOTOH B MEXYpEC-
tara kamepa (ToBa e kato, 4e iu KamepaTa Ha Y WICHH)

AHUXHJIAIWS HA AHTHHEYTPOH (71) ¢ mpoToH ()

30 http://nuclphys.sinp.msu.ru/antimatter/images/ant09_05.qif



http://nuclphys.sinp.msu.ru/antimatter/images/ant09_05.gif
http://nuclphys.sinp.msu.ru/antimatter/images/ant09_05.gif

n+p- 3.1t + 2.1 + x.n° (5.19.)

OO6pa3yBaHUsT aHTHHEYTPOH (71) ciiell TOBAa aHUXUIIUpA C MPO-
TOH (p) B Touka 1 ¢ oOpa3yBaHe Ha IET 3apelcHU MHOHA M + P —
3.n" + 2.m™ + x.m%(Axo, HAKOW TO MHTepecyBa KaKbB € TO3H
cumBon (x) B m3pasa (x. %) HAMA Kak a My OTrOBOpS, OCBEH Ja ra-
nast. XBbpisim 600! boba (ot rpanuHara mu B [1nana) nokassa, 4e ToBa
ca HeusBecTeH Opoil GOTOHU OT pa3araHeTo Ha HEYTPATHUTE (MITH HY-
nesure) nuonn (). Axo HAKOI Me momuTa KakBo ¢ ToBa mion? Ille
My OTTOBOpS Taka (ToBa He € miera): - SIBHO yuerure ot 1956-tara ro-
JUHA HA MUHAJKS BEK Ca YCEINAIN WINM OYaKBAJIN HIAKON (MM HIKOH)
TEXHHU KOJIETH Ja CBbp)KE WU HANPaBU aHAIOTHUSI MEXKIy MpPOIECUTE
Ha aHUXWIANWS B gApeHara (QU3MKa W ...pacTHUTEIHOTO LAPCTBO
(Bpp3karta Mexay siIpeHUTE MpoLecH (U 1a KaXeM ,,KBAaHTOBA Mallu-
Hapusi“) 1 buonornuHute cTpykTypr!). CTaBa BBIPOC 3a TOBA, Y€ HA3-
BaHHETO ,,[TMOH" B OOTaHHUUYECKaTa JIuTepaTypa e ,,Paeonia‘““ — boxyp
€ pactuteneH Bua! 3a chKaleHHue HUKOM OT TEXHUTE KOJIETH B MUHA-
JIOTO M JI0 IHEC, HE Ce J0cella 1a HalpaBH Ta3H BPb3Ka. .. A, s HalIpaBu
HenpodecHoHaTHS U HeHay4HUs (T.€. M3MBPIYIIHHK, 1a HE Ka3BaM
HEyJauyHUKA U CeJICKaTa MUSHUIA - KaTo MeH), KaHNUCKOB.

3HAKbT Ha 3apsaa Ha o6pasyBanute muonn (h, ™ u m®) u Tax-
HaTa EHeprus ce ONPEeAET 10 KPUBHHA OT TPACKTOPUUTE Ha THOHA B
MarHuTHOTO none. HeyTpanaure muonn (°) ce pasmazar ¢ oGpasy-
BaHE Ha Y -KBaHTH, 3aTOBa B MeXypecTaTa Kamepa He ce BIKAAT (ToBa
TO TBHPJISAT YUECHHUTE, HE aBTOPBT).

Ha ¢otorpadusra ce BikaaT cienuTe OT MET 3apeieHU MMHOHA,
obpasyBamu ce npu ammxwiamusta (m+p - 3.t + 2. +
x. ). CymapHaTa eHeprus, IpHHALIEKAIA HA 3apeICHUTE THOHH, €
no-rosisiMa ot (>) 1 500 MeV u e Onm3ka 10 cymapHara eHeprusi Ha
MIOKOW Ha AaHTHHEYTpoHa (M) 1 mpoToHa (p) (1a BUIUM — MO-KHCHO
mie ro uzurcauM). OcTaBamaTa eneprus ce orHacs (Kakro otHacs xo-
taka Ha KaHuckoB, MpbBKara oT 6apOekioTo Ha GU3ULUTE.) OT HEYT-
panuute mHorH (1°).

Heobxonumo e aa ce otyere, ye NpH aHUXWIALMATA HA aHTHUHE-
YTPOHA C TIPOTOHA CYMapHUS €NEKTPUIECKH 3aps]] Ha YacTUIUTE, 00-
pa3yBallly ce B pe3yJiTaT Ha aHUXWIIALIMATA, € paBeH Ha +1.(A, Ou Tps0-
BaJIO IO 3aKOHHUTE Ha ¢u3ukara qa e = 0! — 6.a.) 3aToBa B pe3yarar
HA AaHUXHJIALMSATA ce 00pa3yBa eIuH «I0MbJIHUTe eH (MU U3JIH-
men?)» MOJOKUTENHO 3apedeH NMHOH TT, KOWTO cjex ToBa Mo-
pakaa BepurarTa oT pa3naai, MMaia cJeJIHus BHI:



" - pt+ v, (5.20.)
utoegl+ v+, (5.21))

Te3u peakiuu ca 1o 00iKa Mo3HaTUTE HY peakiuu Ha Kocmudec-
KHTE JTbYU WM YaCTUIU NPOHUKBAIIHM B ,,aTMOc]epaTa” Ha 3emsTa.
(Buxk. ,,9. Kocmuuecku nmpun. CheTaB v npousxo. OCHOBEH IIbT Ha
CNO-nukpiaa“ oT BTOpa 4yacT Ha ,,MOKpHUTE ChbHHUIIA Ha JICUUTEISI-OMIT-
Kap B........ ). Te3u apUM, KAKTO 3HAECTE BEUE ca OTKpUTH mpe3 1912
r. oT B. Xec. I1o Ta3u mpudnHa ¢ HEOOXOAUMO J1a TIOMTUTAaME, €CTECT-
BEHO YYCHHUTE, Jia HY MOKAKAT MPHIMKATA W/WIH PAa3IIHKATa MEXIY
T.H. Kocmuaecku npum (1912 1.) u 1.H. auTuHEeyTpoH (1956-58 1.),
KaKTO M Bb3MOXKHOCTTa My 3a anuxwmianus!? Yakam(e) oTToBOp...

Hue nponbmxaBame: OOpa3yBalIHsT ce Kpasi Ha Bepurara ot pas-
najga TO3UTPOH (eg 1) anuxummpa ¢ enekrtpona (eq 1), xouro B Ta3m
MOMEHT C€ HaMHpa B MOJICTO Ha peakIusITa (IBHO HE CIIyJaifHO!)

edl+ eg! —y3 + 73 (5.22))

(3abenexka: B opurunan - e* + e — 2y)

E, na, HO TOBa MOXe J1a ObJie U Taka:

e’ +egt o vz +ys —> mf

AHMXWJIAIUATA HA AHTHIPOTOH (P) ¢ HEYTPOH (1)

p+n- 3.1 + 2.1t + x.n° (5.23)

(Tps6Ba na oTyeTeM pa3nuKaTa, B TO3M pas3laj U, B TO3U pasnal:
a+p-o3.nt+2.n + x.n%)

Ipy aHMXHUIANKSITA HA aHTHIIPOTOH (P) C HEYTPOH (1) Opost Ha
OTPHLATEIHO 3ape/leHUTe MUOHH, C eIMHULA, MPeBUILIABAT Opost
HAa MOJIOKHTETHO 3apeneHuTte muonn. (Crasa Berpoc 3a (3.717) B
TOPHOTO ypaBHEHHUE H (2.7T~) B 110, IO-TOPHOTO YpaBHEHHE — €X, Ue
o0sicHeHue, naxke uMa pumal) Paznmama Ha oTpHuATENHHUS MHOH
T~ mie ObJie MPHIPYKEHA C T0sIBaTa, B Kpasi HA ChbCTOSHUETO Ha pa3-
naja, Ha eJleKTpoH ( eq 1), (3a6enexka: He ce ka3Ba HHILO — JaIH 1
TO3H €JIEKTPOH HE aHUXUJIMpPa C TIO3UTPOH?)

A VI (5.24)
- epl+ Vo + v, (5.25)

Bunpoc nnu nurane: Hue ce cpemnHaxMe ¢ KOCMHYECKHUTE
Jb4n ¥ Texaute peakuun (Kem u B atmocdepara na 3emsita — 6.a.) B
creaaute GopMu:

n’ - 2.y;3 (5.1)

nt - pt+ vy, (5.2)
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o+ v,

wh— et + v+ v, (5.4.)

- e + vetv, (5.5)

Tyk, B TeKCTa TPETHpAIl MPOIECHTE aHUXWIJIAINS Ha €JIeMEH-
TAPHU YACTHIM ChIIO CpPElIaMe €JHAKBUTE PEAKIMU M yPaBHCHHS.
CraBa BBIIPOC 3a ypaBHEHHATA OT BH/IA:

(5.3

nt - pt+ oy, (5.20.)
utoedl+ ve +7, (5.21.)
egl+ eg! —y3 +v3 (5.22)
o p 4+ 7, (5.24))
o epl+ Vet (5.25.)

Moske i HAKOW Aa OOSCHU MPHYMHATA 33 Ta3W €JHAKBOCT, WU
OIMUTUTEC IO aHUXWJIalIM Ha aHTUYaCTHIH JOKAa3BaT ChIICCTBYBAHETO
U XapaKTepa Ha KoCMUYecKuTe 1b4u? Vmn Helo Apyro, Wid U ABETe?

Joxato gakame oTroBopute (OT ,,KYKOBOTO JIATO ), HEKA ITOTJIe -
HEM [0 Ba)KHUTE KBAHTOBU XapaKTEPUCTHKH (TMOKa3aHU OT YUCHHUTE)
Ha HeyTpoHa u aHTHHeyTpoHa (Tabnuna 1.)

XapakTepHCTHKH HA HEYTPOHA M AHTHHEYTPOHA
XapakTepucTuka Heytpon AHTUHEYTPOH
KBapkoBO ChIbpikaHue udd Tdd
Maca mc?, [MeV] 939.56536+0.00008

Cnun, h 1/2

YetHOCT +1 -1
Enexrpuuecku 3apsia 0 0
bapuoneHn 3apsin +1 -1
Wzocnimu 1/2

[poexnust Ha H30CTIMHA -1/2 +1/2

CTOHHOCT HA MATrHUTHUS

1.9130427+ 0.0000005

MOMEHT, LN
3HaK Ha MAarHUTHHS MO-
-1 +1
MEHTa
Bpewms Ha KHBOT, [S] 885.7+0.8
n — + H o
Cxema Ha pasmnaja R p P+
e+ Ve e+ + Ve




Taoauna 1

Ilocenaure nBe cxemu Ha pasmaja (MOKa3aHW OT YUEHHTE) ca
BBB BUJIA:
1 + 4 a1, 5 = TS | o
ng— p;y +e +ve . n—-> p;t+ey + V., KOUTO, KATO
3HaeTe, HE OTroBaps Ha AEHCTBUTEMTHOCTTA (JINIICBA CHIIOB (DOTOH ¥3).

IHoasiarame Ha CHHEPIreTU3BM.

EctectBeHo e Hskoit ga momnwura: - Keae v € ,,cuHe 6abun™ (0T
CHHE Mai4WH) oruioknaHeto? Xalijne, KBAHTOBUTE MEXaHU3MH TYK-
TaM ' BXXKIaM€, HO OINIOXKIAHETO XUY I'0 HAMAa U CbABPIKAHUCTO HE
THW OTTOBaps Ha 3arjiaBucTo. A, KaToO 1IC HU CC IMpaBUIll HAa MHOT'O YUCH,
Ch371aBail Hay4YeH TEKCT, a He MopHoTpadcka muTeparypa! — Manen-ii-
i (hana me cpam! U, ma ce oTcpams, 11e B3eMa J1a Harpass TOpe-I0Ty
(kaTo TyK-Tam) HSKOS MPOBEPKa M KOPEKIHs. .. 3allouyBaMe ¢ ypaBHe-
aue (5.15.) p+p— n+n, Koero ABHO TIIACH CIEAHOTO: IIPH
AHUXWIALMATA Ha aHTUIPOTOH C IIPOTOH C€ MOJy4aBa aHTUHEYTPOH U
HeyTpoH. IIpaBuM TO3M BUJ 3amuC:

P1+pi— Tp+ng (5.26.)

[TbpBO 1€ MOKa)KeM BBTpEIIHATa CTPYKTypa Ha MPOTOHA, HEYT-
poHa 1 Ha TexHute antudactuiu — [Ipunarame ETII:

Pi = Yat Ve + V3

P1= Vst Vet V3
np-opitey + Vet v
g~ Pr+eg' + ve + v3
Toraga:
ng+ Mo — (pf +egt+ Ve+ v3)+ (D1 +eft + v +
Ys)
P1+pi~> (Vat Vet vs) +at ve +73)
3amectBame B (5.26.) Py +pi = Mg+ nd
(Va+ Vet ¥3) + (Ya+ ve + v3) > (p] +eg' + Ve +
v3) + (P1+eg’ + ve + v3)
IIpaBuM npoBsepka:
4+5+3) +(4+5+ 3)
- (124+13+5+ 3)+(12+13+5 + 3)
(12) +(12) - (33) +(33)
24 + 66



Taka npeacTaBeHaTa peakys Ha aHUXUIAKs He € BapHa! Mmame
paznuka ot 42 Ilo, yactuim! MoxkeM Ja T NPUCTaBUM B TO3U BHI
(C6op OT eneKkTpoH, MO3UTPOH, EICKTPOH U CHIIOB ()OTOH, MU TEXHHU
amamosu! ):

4270 - egl+ef! + egl + y3

Torasa ypasrenuero (5.26.) Py + pi —» Mo +nd npugodusa
BUIA:

egl+epl + egl+ y3 + Py +pi > Ny +n (5.27.)

Hexka nanmpaBum npoBepkara:

13+13 + 13+ 3 +12+12 - 33 +33 66 = 66

Heka BumnM KakBW MpOILECH U €IEMEHTapHU YacTUIM ca n30s-
Tald OT ,,HAYYHHS TMOTJeN ", TOpagil KOETO Ca JOMyCHAIN HETOYHOC-
TUTE B yPaBHEHHETO CM Pq + pPT — Mg + n(l)

et +elt + egt+ ¥z + Py +pif o My +n

o ,,He3HalHKU" 32 HayKaTa MPUYWHU EAWHHA OT ,,J00aBEeHUTE™
OT MEH eIIEeKTPOHU C€ MPEJICTABS B CISTHUS BU:

egl > v+ Y3+ V,

3abenexka: [IpuarHuTe 32 T0OABEHNUTE B TO3H BHJI €IEKTPOHU
Y TIO3UTPOH, ChBCEM HE Ca HE3HAIHMU, T ca MO3HATUTE HA BCUYKH HAC
- mtobpu u Becenn ,,Kocmuaecku mpum’.

[MpaBuM cnenHuTe mpeodpa3oBanus B ypaBuenue (5.27.)

et +eft + egt+ y3 + P1+pi > ng +nf

(Ve + ¥+ V) +ei’ +eg' +ys + Pr+pio g+
ng

Baumaiiku npensun ETII (Equnanarta Teopus ua Ilomero) u pa-
35ICHEHATa BBTPEIHA CTPYKTypa Ha elleMEHTapHUTE YaCTHIH, 3aIliC-
BaMe:

+4 -1 5 = +1 - 1

(p1 teo + Vet ¥3) +(P1teg + Ve +¥3) > ng+1ng

n} +ny; - ng+nj

3abenexka. Jla ce Bunu no-rope: ,,I1o equH cencko eneraHtexH
HauuH ompenessiMe BHIa M Oposl Ha JHMCBAIIUTE EIEMEHTApHU Yac-
THUIIH, KaTO 3all0uyBaMe OT HEyTPOHA M aHTHHEYTPOHA™, KAKTO U ypaB-
Henue (5.14.).

Hemo kato u3Boa: B npeacraBenara peakuust ot yueHure (Yii-
nsm Bennen, bproc Kopk, I'nen Jlambeptcon u Opect [Inunonn) nma
HETOYHOCT OT JIMIICA HA YETUPU EIIEMEHTApHHU YaCTHIIU — JIBa CIIEKT-
POHA, euH MO3UTPOH U eOuH (POTOH, KOETO HE € mera paboTa - Kato
HETOYHOCT!



OTHBaMe HaTaThK W pasriekaame ypasuenue (5.16.) oT peak-
ms: pt+n->n+n+ wo
Hexka nanpaBuM npoBepka:

p+n-n+n+ n” (5.28.)
Nmaiiku npensun, ye:

T o u + v, n- —-234+5

I[To Touno: (m~ — (861 + V. + Vu) + (Eu))

Kaxkro u:

W oegl+ Yo+, i~ —>13+ 5+5
[TonyyaBame:

12+33 - 33+33+28

45 # 94 - umawme paznuka or ....49 Ilo yactunu! Jlocra romsmo
pa3MuHaBaHe OT pEaJIHOCTUTE, OMUTHATa YCTAaHOBKA, TEOPETHUYHUTE
MPETOJIOKEHHS U PETUCTPUPAHUTE PE3YITATH OT yBaXKaeMUTe yueHH!

JluncpamuTe B peakuusATa YaCTULM MO>KEM Ja IPUCTaBUM B TO3U
By (COOp OT eNeKTpOH, O3UTPOH, €JIEKTPOH U CUIOB (OTOH, WU
TexHu aHanosu! ):

4970 - egl+efl + egl + v, + v

Torasa ypaBHenueto (5.28.) OT Buaa MpEACTaBeH OT yUYEHUTE I10
TO3MHAYUH P+ N - N+ n+ W~ npuema CIeiHus BUL;

egl+edl +tegl+ Vo + v+ Pt Atn+ W
(5.29.)

[lak, me ,,KepTBaMe’ eqUHUAT EIEKTPOH, KaTo IO IPEACTaBUM
taka (,,[10 ,,He3HaHN" 3a HayKaTa MPUYUHU SIUHUSA OT ,,J00aBeHUTE"
OT MEH EJIEKTPOHHM Ce BSBA B CJCTHUS BUI:"):

egl > V. + Y3+ V,

Torasa 3a (5.29.) MoXxeM Ja 3amuIIEM:

(Ve + Y3+ Vo) +tegt + egl+ Vo + vo+ P+n—> 0+
n+ m

3naem, ge (CbIo roBopruxmMe, 4e HAMa pa3iinka MEXIy HEeyTpH-
HOTO U MIOOHHOTO HEyTPHHO U ChOTBETHUTE MM AHTUYACTHIIN ):

- (et + Ve +v,) +(7,)

g~ Prteg'+ ve + v3

ToraBa cturaMe 10 paBEHCTBOTO:

n+n +n->n+n+ w

OTtuBamMe HaTaTbK, KbM ypaBHeHHe (5.18.), kpaeTo oOpasyBa-
HUsI aHTHHEYTPOH € ¢ eHeprus ot okoio 50 MeV u npenetssa 9,5 em
¥ ToraBa amuxuaupa. n+p - 3.wt + 2. + x. m°



Heka nanpaBum npoBepka:

n+p- 3.1t + 2.1 + x.n° (5.30.)

33+12 > 3.28 4+ 2.28 + x.(6)

45 - 84 + 56 + x.(6)

45 # 140+ x.(6) wumame pasiuka orT ....95 (+X.6) ITo gac-
THLM!

He 3nam, kakBo ma mucis (He, 4e mmam ¢ KakBo ma MucCis!) -
Hocrta mo-ronsiMO pa3MHHaBaHE OT PEATHOCTHTE, OIMTHATa yCTa-
HOBKa, TCOPETUYHUTC MPEANOJIO0KCHNA U PCTUCTPUPAHUTE PEIYyJITaTU
OT yBa)kaeMuUTe ydeHH!

JlunicBamute (JlocTa crmoskHa 3amada!l Ama, cM IMaM 3a TIOMOII]
MOKpHUTE CBhHHUINA!) B peaknuaTa YacTUIIM MOXEM Jla MPUCTABUM B
T03u Bua (Moke Ou cOOp OT MOIXOMAINU IO BHI U (hopMa €JIeMEH-
TapHH YaCTUIM U X. 2 CHIOBU (OTOHA, MIIM TeXHUTE aHano3u! ):

95.llo+ n+p+ x.(6.1lo) » 3. 7" + 2. + x.m°
(5.31)

Heka npencraBuM Taka Hewiara:

95.10 - 3. (et +v,) + 2.(eg* + V) + ¥,

[Iposepka: 95.11o - 3.18 + 2.18+5

95.[lo > 54 + 36+5 95 =95

Tyk npaBuM CIeTHOTO TpEeACTaBsSHE, 3a U3pa3a aHTHHEYTPOH H
MIPOTOH:

itp-(ef' +P1+ vet¥s)+Wat ve + v3)

n+p—[(Vetys +ve) + (Vat Vet v3) + Ve +v3]

+ [(Ya + Ve +¥3)]

['pynupame:
n+p-> Vetve +(¥3+ Va+ V3)+ Ve + v+ (¥3+
Y4 +v3) + v, lonyuasame:

nN+p—> Vet+ve + (Ve +0e) + Vo + Vo + (Ve +Ve) + Ve
IIposepka:
33+12 -5 9.5 45 =45
Kbpaero:

P1> (Vat Vet V3)

pi = (Ya+ ve + ¥3)

ea = Ve + Y3 + 1_/e
el = Vo +y3 + e
YatV3+ V32>Vt Ve

1



ng - pi +egl + Vo + 3
g~ Py+eg' + ve + v3
CreBaIoTo NMpeICTaBsHE € 3a U3pasa:
95.11o - 3. (et + ve) + 2.(egt + V,) + V,
95.1lo > 3.e*' +3.v, + 2.e51 +2.V, + ¥,
IIpoBsepka:
95.[lo - 3.13+3.5+ 2.13 +2.5 +5

95.0 39+ 15+ 26 +10 +5 95 =95

3amectBamMe B Kopurupanoto ypaBHenwme (5.30.) c (5.31.)
95.Tlo+ n+p+ x.(6.1o) » 3.7" + 2.t~ + x.w®  (Mzmyc-
KaMe 32 MOMEHT J1BaTa u3pasa x. (6.110) n x.w® n B 1scHO 3amasBame
U3pa3KTe 3a MOJIOKHUTETHUTE U OTPULIATEITHUTE [THOHH )

95.Mlo+ n+p->3.wt+ 2.~

(B.e™ +3.v, + 2.eq" + 2.V, + V) + [V +V + (Ve +V,)
+V, + v+ Ve +v) +v.] > 3.t + 2.

BCHIIHOCT NPH AHMXHJIANMATA HA AHTHHEYTPOH € NMPOTOH,
KpaiHATe MPOAYKTH €A HEYTPHHO W AHTHHEYTPHHO W MMA CJIe/l-
HUS BUJ:

n+p- [(Ve+ve) + (Ve +v.) + (Ve + Vo) + (Ve +Ve) +
Ve]

H3Bon: Ilpu To3u BHI peakiys IoJydaBamMe HaOOp HA YETUPH
JIBOMKM OT HEYTPUHO U AHTHMHEYTPUHO, KaTO €QHO HEyTPHUHO OCTaBa
CaMHUYKO.

[poxbinkaBame, KaTo rpynupame:

(3.1 +3.v,+3. V. +3.v, )+ (2.6g" +2. V. + 2. v +
2.v,) - 3.t + 2.1

3(e™ + v+ Ve +ve ) +2(egt + Ve + Vo + V) o
3.t + 2.

3wt +v, )+ 2 +v,) - 3.t + 2.

Hakpas cu 106aBsiMe ¥ U3pasuTe 3a CHIOBUTE (POTOHH, H TTOJTyda-
Bame:

3.n" +2.1 + x.(6.1lo) »3.1" + 2.m~ + x.w°
(5.32)

Bapuara peaxuus!

Ksnero:

95.1lo » 3.et1 +3.v, + 2.ey1 +2.V, + ¥,

n+p- v, +v, + Vo, +v) + Vo + v + (V. +v.) + v,



A R VI S T —>(e61+ 17€+vu)+(§u)
mtopt+ v, o> (eft+ ve+7,)+ (v,)

OrtuBame HaTtaThK: B ypaBuenmne (5.23.) e mokaszaHo mporeca
Ha AHUXWJIANMSI HA AaHTHNPOTOH (P) ¢ HEYTPOH (Nn)
p+n- 3.1 + 2.n"+ x.n°
IIpaBuM npoBepka:
12+33 - 3.28+ 2.28+ x.6
45 - 84+ 56+ x.6 45 = 140+ x.6 MoJy-
yaBaMe aHaJOTHYHU pe3yiTaTu Kato mpu ypaBHeHue (5.30.) umame
pasimka or ....95 (+X.6)ITo yactuiu! (Tyk obaue TpsiOBa 1a ce mpaBu
pas3irnKara: UMaMe pCaKlrd Ha aHUXUJIAlUA MEKAY aHTUIIPOTOH U HE-
yTpoH (P + M), a He KaTo NPEIXOIHOTO ypaBHeHHe (7 + p) — aHTH-
HEYTPOH U MPOTOH.)
.HI/IHCB&HH/ITC " B pCaKknuiaATa 4aCTUIIM MOXKXEM [a IMPUCTaBUM B
TO3U BUJ:
95.llo+ p+n+ x.(6.1o) » 3.~ +2.w" + x.w°
(5.33)
Heka mpencraBum Taka Hemiara:
95.T0 > 3.(eg’ + Vo) + 2. (e +v,) + v,
[Iposepka: 95.11o - 3.18 + 2.18+5
95.llo—>54 + 36+5 95 =95
Tyk mpaBuM CIIEAHOTO TPEACTaBSIHE, 32 U3pa3a aHTUIPOTOH U He-
YTpPOH:
P+n-[rat Vet va) + (b1 +eg’+ Vet v3)]
Prn- [(Yat+ Vet v3) +((Va+ ve + ¥3) + (Ve +
Y3+ Ve) + Ve + ¥3)]
I'pynupame:
1. Hayun 1:
ptn- (Y4+ Y3+Y3)+ (ve+17e)+(ve+ 1_’e)-l' 179""()’3
+¥3+7Va)
[IpeoOpazyBame 10 TO3W HAYUH: Y4 + VY3 + V3 — Ve + VY,
ITonyuyaBame:
P+Hn— (Ve +Ve)+ (We+Ve)+ (Wot Vo) + Vo + (Ve +7V,)
H3Boa: IIpu TO3M BuA peakuus MosydaBame HaOOp Ha YETHPU
JIBOMKHU OT HEYTPUHO M aHTUHEYTPHHO, KaTO €IHO aHTHHEYTPHUHO OC-
TaBa CaMHYKO (3a pa3imKa OT peakmus ¢ ypaBHenue (5.31.), KpaeTo
UMaMe CaMUYKO €HO HEYTPHHO ).



2. Hauun 2:
P+n—> (Yat+ v3+v3z)+ (We+Ve)+ W+ Vo) + Ve + (V3
+v3+Va)
[IpeobpasyBame 10 TO3M HAUWH: Ve + Ve, = Y4 + V3 + V3
[TonyuaBame:
P+tn- (yst+ Y3_+Y3)+(Y4+ Y3+v3)+ st ¥3+v3)
+ Ve+ (Y3 +v3s+7vs)
[BebmiHoCT nMpu aHUXHJTAIMATA HA QHTHIIPOTOH C HEYTPOH, Kpaii-
HUTE TPOIYKTH Ca HEYTPUHO M AHTHHEYTPUHO U UMa CIICTHUS BUI:
P+Hn- (v +V)+ W +V)+ W+ Vo) + vV, +
(Ve +7)
(.  ptn-o(Yat ¥sty)tat vstys) +(Vat
Y3+V3)+ Vet (Y3 +v3+va)l

H3Bon: [Ipu To3m BuA peakuus moxydaBamMe HaOOp Ha YETHPHU
JIBOYMKH OT TI0 JIBa CUJIOBU (POTOHA M €THU HH(POPMAITUOHEH, KaTO €JTHO
aHTUHEYTPUHO, MAK, OCTaBa CAMHYKO.

Oo6mm u3Boa: U npu nBata Bunaa peakiuu (1. Hauna u 2. Hauwnn)
ChC ChOTBETHUTE YPaBHEHUS PEAJTHO OT MPOIIECUTE HA AaHUXHUIIAIUS HE
ocTaBa HHIIO JPYro OCBeH eHeprus (0T cuioBuTe GoToHn) U uHPOp-
Marus (0T nHGOpMAIMOHHUTE (OTOHH, HEYyTPUHOTO M AHTUHEYTPH-
HOTO). KonTo eHeprust u uH(pOpManus SBHO y4acTBaT B JPYTH IPO-
necu. Be3aMoxkHO € mpouecute ga ca O6uonornunu (Haii-Bewe crasa
BBITPOC 32 KJIETKUTE Ha (PU3MUECKUTE OPTAaHU3MHU. ).

Ksaero:

P1> (Vat Vet v3)

p1 = (Va+ ve + ¥3)

egl > v +ys+ Ve

egl > v, +y3 + v
YatV3t V3>Vt Ve
ng—pi +egl + Vo + 3

g~ Pr+eg'+ ve + 73

CrieIBaIllOTO MPEACTABSHE € 3a U3pasa;

95.10 - 3. (egt + ) + 2.(e* +v,) + v,
95.1lo » 3.e 1 +3. v, + 2.ef1 +2.v, +v,
IIposepka:
95.[lo »3.13+3.5+ 2.13 +2.5 +5



95.llo»39+15+ 26 +10 +5

95 =95
3amecTBamMe B KOpHUrupaHoTto ypaBHenme (5.23.) c (5.33))
95.lo+ p+n+ x.(6.Mlo) » 3.t~ + 2.w" + x.m° (Us3-

ITyCKaM€ 3a MOMCHT JIBaTa u3pasa Xx. (6 HO) uXx. Tl_'o " B JsCHO 3aI1as-

BaM€ U3PAa3UTE 3a MOJOKHUTECIIHUTE U OTPULIATCIITHUTE HI/IOHI/I)

95.llo+ p+n->3.1t~ + 2.w"
(B.e71+3. Vo + 2.eft +2.v, +V,) + [(Ve + Vo) + (Ve + V)

+ W+ V) + Vo + (V. +V,)] 2 3.1 + 2.t
[IponsmxaBame, KaTo rpyHupame:
(3.e71+3. v, + 3.v, +3.9,) +(2.¢* +2.v, +2. 7,
+2. v,)- 3. + 2.7t
(3.1 + V, +v. + Vo) +2.(ef* +2. Vo +2.v,)
->3.n + 2.7t
3(W+v,)+2(ut+7,) » 3.1 + 2.t

Haxpas cu no6assiMe 1 u3pasure 3a CHIIoBUTE (POTOHH, U TTOTyda-
BaMme:

3.+ 2.1t + x.(6.1o) »3.1 + 2.n" + x.w°
(5.32)

Bapuara peaxuus!

Ksnero:

95.MMo—3.e ' +3. v, + 2.ef! +2.v, +v,

PHn—=> (Vo+Ve)+ (We+Ve)+ (Ve + Vo) + Vo +
(ve + V)

o> w4+ v, o (egt+ Vet+vy)+ (D)

o pt+ v, o> (ef'+ ve+7,)+ (v,)

IIle ce BUaAUM yTpe, B ciaeaBamus pa3aei! (Manko e CI0XHO,
HO HHIIIO. )

6. Oprann4yHa ¥ HeOPraHMYHA MaTEPHUsl.

Ot pazpmen: ,,11. KBaHTu Ha XKMBOTa W pPa3BUTUE HA KUBOTA.
Knerka. (Mnn, npunoxenne Ha ETII (Ennana Teopus na I[loneto) B
OMOJOTHYHUTE CTPYKTYpH)* OT BTOpaTa 4acT Ha KHHraTa ,,MoKpuTe
CHHMIIA HA JeunTelsi-omnkap B...... «

B navanuute MmomeHTH ocHoBHUTE (GB (K (n — 1)P)), pyHkuu-
onanuute (GF(K(n—1)P)) wu camocrositesnure (GW(K(n —



1)P)) KBaHTHU Ha JKMBOTA OIIE HE Ca )KUBU OPTaHU3MHU HA CBETOBETE
(K(n)P).

3a namwmAat cBaT (K(0)P) KBaHTHTE HA XHBOTA MMAT CIICIHUS
Bux: ocHoBHu (GB(K(0)P)), pyukuunonanuu (GF(K(0)P)) wu ca-
Moctositesin (GW (K (0)P)) kBaHTH Ha )KUBOTA

CeiieBpeMeHHO TpsiOBa aa He 3a0paBsme, ue: YenHusT Hai-
BUCIII, BUJI )KUBOT (B MoMeHTa B cBeta (K(0)P - yoBeka), e npejcra-
BCH OT TPH PAa3HOBUIHOCTH HA MHANBHJIA, KOUTO CE YIPABISABAT CHOT-
BeTHO OT: ocHOBHH (GB(K(n — 1)P)), pynkuuonaanu (GF(K(n —
1)P)) u camoctositeniu (GW(K(n — 1)P) KBaHTH Ha )KHUBOTA.

Wiy, 1o-TOYHO, MHAMBU/IN, KOUTO CE YIIPABIISABAT OT:

GB(K(0)P)=YGN(K(1) P) +YGB(K(1)P)=B - oc-
HOBHH KBaHTH Ha XMBOTA,;

WNHauBuan, KOUTO ce yIpaBisBaT OT:

GF(K(0)P) =YGN(K(1)P) + YGF(K(1)P) = F — ¢pynkumu-
OHAJIHU KBAHTH Ha )KHBOTA,

NunuBuau, KOUTO ce ynpasisBar OT:

GW(K(0)P) =YGN(K(n)P) =S - caMOCTOSITeJIHM KBAaHTU
Ha KUBOTA.

Bugosete )KMBOT B Ipyrute 1apcTBa (MUHEPAIHO, PpACTHTETHO,
KMBOTUHCKO), KOUTO Ca MO-HUCIIM OT YEJTHHUS BH] KUBOT (YOBEKa),
NPUTEXKABaT J[Ba Pa3HOBHIHOCTH HA MHIMBHU/IA, KOUTO C€ YIIPaBIISBAT
cboTBeTHO OT: pyHkuuoHaaHu (GF(K(n—1)P)) wu camocros-
tesnu (GW(K(n— 1)P) KBaHTHU Ha XKHBOTA.

Wiy, 10-TOYHO, MHAMBU/IN, KOUTO CE YIIPABIISBAT OT:

GF(K(0)P) = YGF(K(1)P) + YGN(K(1)P) = F — ¢yHkuu-
OHAJIHYU KBAHTH Ha )KHBOTA,

WHvBHIM, KOUTO CE yIIPaBIsBaT OT:

GW(K(0)P) =YGN(K(1)P) =S — camMoOCTOSITeJTHH KBAaHTH
Ha KUBOTA.

IIpaBu omie Bneuatienue, ge: 1. B o0mus oprann3bM Ha pacTH-
TeJHHTE BUIOBE, KBAHTHTE HA KMBOTA 3ara3BaT YaCTHYHO CaMOCTOS-
TEJIHOCTTA CH (HA TOBA CE ABJDKH Pa3MHOKABAHETO Upe3 U3/IbHKH, Pe3-
HUIIA, OTBOJIU, TIPUCAJIKU U TIP.), KATO pa3BUBAT CAMOCTOSITEIIHU HaIll-
paBieHus (B paMKUTE Ha CEMEHCTBOTO, PECIICKTUBHO POJia Bh3HUKBAT
BUJIOBE, MTOJBUIOBE U BapueTeTHH (opmu). 2. B obmms pactureneH
OpraHu3bM, Bb3MOKHOCTHTE 33 CAMOCTOSITEITHO Pa3BUTHE Ha KBAHTUTE
Ha J)KMBOTa Ca OrpaHHYeHU. 3. B mo-BuCIINTE BUIOBE )KUBOT (KaTo MpH
YOBEKa) MHAWBHUIUTE CE YIPABISABAT OT €MH KBAHT Ha )KUBOTA, KOUTO



Moxke nga Obae ocHoBeH (GB(K(0)P)), ¢yHKkumonaieHn
(GF(K(0)P)) wu camoctositesien (GW (K(O)P) .

3a KBaHTHTe HA )KMBOTA NPHU PACTUTETHHUTE BUAOBE B CBETO-
BeTe K(0)P — HAIUMSAT CBHAT.

MoskeMm na 3anuieM cieaHoto (I[losicuenue: Bunosere B Pactu-
TENHOTO apcTBO Ha cBeToBeTe K(0)P — HAIMAT CBAT, HE IPUTEkKA-
BaT OCHOBEH KBaHT Ha )kuBoTa GB(K(0)P  3amioTo He ca YelicH BU/IL.
ChI110 He ca YelleH BUj, U BUI0BeTe OT JKUBOTHHCKOTO 1 MUHEpaITHO
1apcTaa.):

GF(K(0)P) =YGN(K(1)P) +YGF(K(1))P)=F=f -
(pyHKIHMOHAJIHM KBaHTH Ha )KMBOTA,;

GW(K(0)P) =YGN(K(1)P) =S=s — caMOCTOSITeJTHH
KBAaHTH Ha JKUBOTA.

Boaexname:

Omnpenenenue 1. BemecTBoTo OT KOETO ca M3rpajieHu eJIeKTpo-
HHTE U MPOTOHMTE 11ie Hapuiame Eneprus na namms cBAT (Exop).

Omnpenenenne 2. 3a Hac (B HamumAT cBAT K(0)P) kBanTHTE HA XKU-
Bota (GB = b, GF = f u GW =s) ca eneprusra (Exop — BeliectoTo,
OT KOETO Ca M3TPaJIeH! eeKTPOHUTE U IPOTOHUTE).

N3npuBaHeTO HA KHBOT M moJpendara Ha cBeTOBeTe UMa
ciemaHus BUI: (BUXK: ,,11. KBaHTH Ha )UBOTa U pa3BUTHE HA KUBOTA.
Knerka. (Mnu, npunoxenne Ha ETII (Enunna Teopus Ha [lonero) B
OUOJIOTHIHHUTE CTPYKTYPH)‘):

Ot Bceku enuH cBat K(1)P (3Be3na) B cBera K(0)P (HamusT cBsT)
mpe3 moIyneproa cBuBane Ha 3Be3fata (cBera K(1)P) ce uznpuBar B
OoKOITHOTO U TpoctpaHcTBo (cBerta K(0)P(HammusT cBsar)) TouHo § =
const Ha Opoit KkBaHTH (3apouiny) Ha xuBoTa Ha cBera K(0)P.

Ot Bceku enuH cBaT K(2)P (mpoton) B cBeta K(1)P (3Be3an)
Tpe3 MoTyTiepro/ia cBuBane Ha npotoHa (ceeta K(2)P) ce m3puBar B
okosHOTO My TpoctpaHcTBO (cBeta K(1)P(3Be3am)) Touno { = const
Ha Opoit KBaHTH (3apoauIiK) Ha )KuBOTa Ha cBeta K(1)P.

Ot Bceku enun cBiaT K(3)P (poron) B cera K(2)P (mporon)
npe3 nonynepuoaa ceuBane Ha (ortoHa (cBera K(3)P) ce usnmpuBar B
OKOJTHOTO MY TpocTpaHcTBO (cBeta K(2)P(mpoTon)) Touno { = const
Ha Opoii KBaHTH (3apOaHIITH) HA )KUBOTa Ha cBeTa K(2)P.

Ot Bceku enun cBiat K(4)P (rpasuron) B ceera K(3)P (dhorton)
mpe3 Mmoyynepruoia cBuBaHe Ha rpaButoHa (cBera K(4)P) ce u3mpuBar



B OKOJIHOTO My TipocTpaHcTBO (cBeTa K(3)P (dorton)) Touno § = const
Ha Opoli KBaHTH (3apoauiin) Ha )xuBoTa Ha ceeta K(3)P.

Ot Bceku eaun cBat K(N)P (reussecten) B ceeta K(n-1)P (Heuns-
BECTEH) Mpe3 MONyINepuoJa CBUBaHE Ha eJIEMEHTapHATa YacTHIA
(ceera K(N)P) ce n3mpuBar B OKOJHOTO ¥ TpocTpaHcTBO (cBeTa K(N-
1)P (meusBecTeH)) TouHO § = CONSt Ha Opoii KBaHTH (3apOAMUILH) Ha
xwuBoTa Ha ceeta K(n-1)P.

OcHoBHO ciiencTBue: Beeku enHu cBaT oT Mukpo- 10 Makpo
HUBO ¢ HaceJieH ¢ JKMBOT He3aBUCHMO OT HeroBaTa (hopMa U ChIIbpKa-
HHUE BbB QopmMaTa.

3a KJIETKUTEe HA PACTUTEITHUTE (MUHEPATHHUTE, dKUBOTHHCKUTE U
YacT OT YOBEUIKUTE BHOBE) MOXKEM JIa 3aIHUIIIEM CIICTHOTO:

Knerkure nogabpxar cBosita pyHKIIMOHATHOCT, 3alI0TO ChABP-
JKaT | ca MPeJCTaBeH: OT (PYHKIMOHAIHU U CAMOCTOSITE]THA KBaHTH Ha
JKUBOTA, KOMUTO UMAT CJICTHUS BH/I:

GF(K(0)P) =YGF(K(1)P) + Y GN(K(1)P) =F =f -
(pyHKIHMOHAJIHM KBaHTH Ha )KMBOTA,;

GW(K(0)P) =YGN(K(1)P) =S=s — caMOCTOSITeJTHH
KBaHTH Ha KUBOTA.

OT Ka3aHOTO 10 Tope cie/Ba, 4e JKUBOTHT Ha KIIETKUTE CTPYKTY-
pupamu ¢puzndeckute tena B HammAT cBaT K(0)P uasa ot XKusora B
ceeroBere K(1)P - 3Be3nure.

3a camocrosTenHUTe KBaHTH Ha xuBota GW(K(0)P) =
YGN(K(1)P) =S =s B namusr ¢t K(0)P 3Haewm, de ca cbera-
Benu ot cymara  Y,.GN(K(1)P) , KOSITO € BCBHIIHOCT CyMa OT eJIeMEH-
TapHU YacTHUIM (ENEKTPOHH M MO3UTpOoHHM). Heka ToBa ro 3amuiieM B
TO3H BUJIL:

S=s = GW(K(0)P) = Y[eg", (ed")]

Cymara ), ( e(_,l, eq 1) ¢ 6a3a, B kosTO MOKE 1a ce pasBue K-
BOT U BIIN3a B CTPYKTypaTa Ha KieTkute oT ceetoBeTe K(0)P — Hammsar
CBSAT

3a ¢ysknuoHaaHuTe KBaHTH Ha kuBota  GF(K(0)P) =
YGF(K(1)P) + GN(K(1)P) = F = f B namwusr ceat K(0)P 3Haem,
ye ca cheraBend or cymata ».GN(K(1)P)u Y.GF(K(1)P), kosito
€ BCBIIHOCT CyMa OT €JI€MEHTapHU 4aCTHLHU (IIPOTOHH, aHTUIIPOTOHH,
€JIEKTPOHU U 103UTpoHu). Heka ToBa ro 3amnuiieM B TO3U BUA:



F=f= GF(K()P) =X[p] +eg" (p1 + e5') +
eg' (eo",)] +Zle", (eg )]

Cymata Y[pT +ep (p1 + e )+ ef’ (ep’,)] e XKupora,
KO#iTo ce pasBuBa B (0T) 6asata Y( egl, egl) u Bnmsa B crpyxTypara
Ha kietkute oT ceetoBetre K(0)P — Hamuar cest

HMpuauunu: JKuotsT B cBeToBeTe K (0) P — HaIIUs CBAT, H3KC-
KBa JIa C€ Pa3BUBa B KJIE€ThbYHH CTPYKTYPH. Te3n KIeThbYHH CTPYK-
TYpH ChIbpXKAT M CE YIPABIABAT OT (PYHKIHOHATHH ¥ CAMOCTOS-
TeJTHM KBaHTHU Ha )knBOTa (OCHOBHUTE KBaHTH Ha JKUBOTA HE CE HAMHU-
pat B kieTkute!). ECTECTBOTO Ha KIETKUTE, KOUTO CTPYKTYPHPAT sKH-
BHUTE OPraHU3Ma M3KMCKBa KIETKUTE Ja ce aessr. [Ipectpykrypupa-
HETO U TPYINHUPAHETO HAa KBAHTUTE HA KUBOTA OO0YCJAABSIT M MOIIBP-
JKaT JeTICHETO Ha KIIETKUTE B )KUBUTE opraHu3mu (Bumosere B mjapcr-
Bata: MunepanHo, Pacturento, JKuotuacko u Yosemniko). Cr3naBa-
HETO, MOAMbPKAHETO M (YHKIIMOHHUPAHETO Ha Pa3MHOKHTETHUTE
KJIETKH B )XHBHUTE OPTaHU3MHU CE€ MOIbPXkKA OT KIEThYHHU CTPYKTYPH,
B KOUTO KBaHTHTE (OCHOBHU KBaHTH Ha KHBOTA) Ha JKUBOTA UTPasT (U
ca Wrpajgm) ocodeHa M IbpBOCTENIeHHa Posisl. EBOTIOIMOHHOTO mpe-
MuHaBaHe oT eauH BuJ B apyr (Ot exno Llaperso B apyro LlapcTso)
CTaBa €aMoO IIOJl PHKOBOJCTBOTO W € y4YaCTHETO HA OCHOBHHTE
KBaHTH HA KUBOTA (OCHOBHY KBAaHTH, KOWTO Ca MPUTEIKAHUE 33 BU/IA,
KOUTO € Y€JICH B JaJICHUSI MOMEHT) Y4aCTBallld B Pa3MHOXHUTCITHUTE
MIPOIIECH HA BUA.

KBaHTHTE Ha XKMBOTA, KOMTO MOIBPKAT U YIPABJISBAT KICTKUTE
Ha )KUBUTE opraHu3mu oT cBeroBere K (0)P — Hamiwst CBAT ca BCHII-
Hoct JKuBot npemunain ot ceeroBere K (1)P — 3Be3au, npes noiyre-
pHOJIa Ha TSXHOTO CBUBaHe, B Hamus cBAT. EctecTBoTo Ha JKuBoTta ot
3ee3aute (cBeroBe K(1)P ) mokasBa, ue € C MPOM3XO0/I OT MPEIIIeCT-
Bamute ceetoe K(2)P,K(3)P,K(4)P .....K(n)P (npoToHw,
(hOTOHM, TPAaBUTOHHU ...M HEU3BECTHU (M 32 MEH) CBETOBE).

Kuporbt BcBeroBere K(0)P — Hamims CBAT, KOUTO IPOU3IIH3A
or ceeropere K(n)P .....K(4)P,K(3)P,K(2)Pu K(1)P  memnpe-
KBCHATO C€ MOIbpxka OoT 2ZKHBOTa B TE3U CBETOBE.

Hsma cuna w/wnu mperpaia, KOUTO Ja CrpaT WX HoIpedaT Ha
Kusora oT TE3N CBETOBE
Kn)P....K(4)P,K(3)P,K(2)Pu K(1)P 5ampoHHMKBA B HAIIIMAT
ceiat K(0)P w na momnbpixa ’KuBora B Hero. KakTo HsiMa CHITH W/HITH
mperpaja, KOUTO J1a CIpar WiH ronpedyar Ha 2KHBOTAa OT CBETOBE



K(0)P na mpouuksa ¢ ceroBere K(—1)P,K(—2)P......
K(—n)P

Yact ot /KuBoTa NpOHUKBAIL OT APYTUTE CBETOBE U €JIeMeH-
TiTe moambpxkany JKuBora B Hamute cBetoBe K(0)P wumar cBoif
o0pa3 B. H. Kocmuveckn Jb4H! (CsetoBete
K(4)P,K(3)P,K(2)PuK(1)P )

(TTosicuenue: 1o Ta3u u pex Ipyry MPHYKHY B paszedn ,,9. Kocmu-
yeckd abud. CheTaB u npousxon. OcHoBed mbT Ha CNO-1uKbIa“ 0T
BTOpara 4acT Ha ,,MOKpUTE ChHHIIA HA ...... “ cbM pasrienan mpous-
X0/1a ¥ CHIITHOCTTA Ha KOCMHUYEeCKUTe Ib4H. Jpyrure (pen npyru) mpu-
YUHH TOBA Ca, Y€ KOCMHYECKUTE JIBYH Ca YaCT OT €CTECTBOTO Ha MOK-
pHUTE MH CHHUIIA. .. )

KakBo nMaMe 3a KOCMHUYECKUATE THYU (HOH3B3M 1 HAYYHU JaHHU,
a IUTaThT € OT BTOpaTa YacT Ha KHIKKaTa ,,MOKpHTE CHHHIIA Ha

R &

,»O0paszyBamute ce [InoHM Morar Ja B3anMOJEHCTBaT C Aapa OT
atMoc(epara, HO MOTaT U Jia ce pa3mnanuat, GopMUpPalKH MOTOK (KaTo
nym) oT MIOOHHHM eNeKTpOHHO-(DOTOHHM KOMIOHEHTH. AJpoHHAaTa
KOMIIOHCHTA OO0 MOBBPXHOCTTA Ha 3emsra IMMPAKTUYCCKU HE UBaA, TA
ce mpeBpbia B MIOOHH, HEYTPUHO | Y-KBaHTH.

m’ - 2.y;3

nt -t + vy

T o p + v,
MrooHUTE Ha CBOW peJl MOTAaT Jia ce paslajHar, Ha:
uwt— et + v+ v,

o oe + vty

OO0pasyBamure ce TpH pasnajga HeyTpaaHu [[MoHu Ha y-KBaHTH
MMPEAN3BUKBAT KaCKa/ia OT €JICKTPOHHU U Y-KBaHTHU, KOUTO Ha cBOM pea
o0pa3yBaT eJIeKTPOH-TIO3UTPOHHH JIBOMKH. 3ape/ieHUTE JICTITOHU TY-
0sT eHeprus npy HOHM3AMOHHOTO U PaJUallMOHHO 3a0aBsHe (CIH-
pane). Jlo moBbpxHOCTTA Ha 3eMsATa OCHOBHO JOCTUTaT PeJaTUBHUC-
TnyEn MiooHn. EnexTpoHHO-()OTOHHaTa KOMIIOHEHTa C€ IOTIIBINa
CWJIHO.

Moxe 01 yBakaeMUTE YHTATEIH 3a0€JsI3BaT CHIIHOTO IPUCHCT-
BUC HAa 4YaCTUIM U aHTUYACTUIU B CHABPKAHHUECTO Ha Kocmuuecknre
TBYH — €JICKTPOHU U To3uTpoHn? CHITO ce 3a0ems13Ba U IPUCHCTBUETO
Ha (OTOHH, KAKTO ¥ Ha JIBa BUJA Pa3JICIICHU (32 MCH TOBa Pa3J/ICIICHHE
€ YCIIOBHO, a3 HE I0 MpH3HaBaM M pabOTS C Te3W YaCTHUIHU, KaTo TH



npupaBHsABaM!) OT YYEHHUTE HEYTPUHO — CJICKTPOHHO HEYTPHHO H
MIOOHHO HEYTPMHO W TeXHHMTE aHThdacTtuiy. ChIlo wckam na Bu
o0bpHA BHUMaHHE Ha TOBA, 4e: ,,KocMHUYecknTe JIBbYM Ca MOTOK OT
eJIEMEHTApHN YacTUIX (€JICKTPOHH, ITO3UTPOHH, B (HOTOHH — 0.a.) U
sJipa Ha aTOMU (TOBA Ca CU MMPOTOHU M CHITHO Bh30YICHH POTOHU (He-
yTpoHH) — 0.a.) Ha XMMUYECKH eJeMeHTH. I, 1a Cu MPUTIOMHUM Yec-
TOTaTa Ha M3ITbYBAHE, PECIIEKTUBHA CHEPTHATA C KOATO JOCTHTAT TIpe-
nenute Ha 3emsra: Taxnara uecrora € ot 102 mo 10%* Hz (xepua)!!

C enna nyma ToBa ca KBaHTH Ha JKMBOTA H]IBall[i OT CBETOBETE
KMm)P .....K(4)P,K(3)P,K(2)Pu K(1)P v npOoHHKBAIlli B Ha-
AT cear K(0)P .

(3abenexka: Bee oiie He TBBpAS, Y€ TE3W KBAaHTU HA JKMBOTA,
MIPOHUKBAIIY B HAIIKSI CBAT ca OpraHMYHa MaTepus!)

Kusa u ,,He:kuBa“ Matepusa. OpraHu4yHa Hu ,,HeOpraHu4Ha“
CTPYKTypa Ha MaTepusTa.
OTHOBO NpaBUM, BEYE MOXKEM Ja 'O HApPEUEM, ,,KBAHTOB' 3aIIHC
Ha (YHKIIMOHATHUTE M CaMOCTOSITEIHM KBAaHTH Ha KMBOTA B HAIIWS
cesar K(0)P.
F=f= GF(K(0)P)

=t et i+ )+ et @it
+ ) legh ()]
S=s = GW(K(0)P) = Z[eal, (egH]

3abenexka: B mankure ckoou uspasure (p; + egt) u (efl)
MO3K€e CTIOKOWHO J1a TH TIpHeMare 3a .....aHTuMartepus. M, mo To3u bt
Y Ha4MH Ja ,,pelnTe’ yBakaeMHu yueHH npoliemara ¢ ,,aHTUMAaTepH-
ara®. BChITHOCT BCHUKHUTE OMOJIOTUYHU CTPYKTYPH, ChbC CBOHUTE Tpa-
JIUBHU €JIEMEHTH - KIIETKUTE, ChIIbPIKAT U U3SBABAT IIOCTOSIHHO B ceOe
CH aHTUMAaTepHsTa.

Karo ciencrBue: 1. AHTUMaTepusTa ce ChAbPKa B OMOJIOTHY-
HUTE CTPYKTYpH Ha Bcenenara. MoxeM U Ja YTOUHUM: ChIIECTBYBa-
HETO Ha MaTepusITa M aHTUMATEPHUITA CE OCHINECTBIBA TTOCPEIACTBOM
OMOJOTHYHUTE CTPYKTYPH. 2. AHTUMaTepusTa BB Becemupa He e n3-
Yye3Haa — TS € B OMOJIOTHYHHUTE CTPYKTYypU. MOXKEM J1a OTIpeIeIuM |
HEHHOTO KOJMYECTBO, TO € aHTuMaTepus : marepust — 50:50!

MHoro no-3apaBu, KaTo CIeCTBHE, HA YUCHUTE OMOJIO3HM U BCS-
KaKBU-JIO3HU OT CEJICKUSAT MUSHUIA U CeKCcyalleH MaHnak KaHnckos!
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BemecTBa ¢ ,,oprannyes v ,,HeOpraHu4eH* MPOMU3xXo.

Kakro u ga pasraexxaame ycTpoiicTBOTO U (QYHKLUSTA HA KIIET-
KWTE, KaTO OCHOBHHM I'PaJUBHHU YacTUIM Ha Gpu3nuecKuTe Tena Ha Llap-
crBara B Hamust cBiT K (0) P, iMame OCHOBaHHE J1a TBBP/UM, Y€ B TSX-
HOTO ChIbp)KaHUE HAMHPAT MSICTO aTOMHTE (PECTIEKTHBHO MOJICKYJIH)
Ha T.H. BEIIECTBA C ,,0pTaHUYEH " U ,,HEOpraHUYEH " MPOU3XO/.

Kato nop BemiecTBara c ,,HeOpraHm4eH IMPOU3X0A"° MOXKEM Ja
NPUYHCIMM — BCHYKHM BEILECTBA, C M3KIIOUCHHE HA M3TPAJCHHUTE OT
BBIITIEPOJHH BEPUTH (TIpaBU U 3aTBOpeHN). OOMKHOBEHO HEOPTaHWY-
HHUTE ChEIMHEHHUS ce KiacuuuupaT cnopes TsxHaTa QyHKIHUS B KH-
CEJIMHM, OCHOBH, OKCHIX U cosd. OKCHUINMTE YECTO ca pa3lesieHH Ha
MeTaJHH (OCHOBHU OKCHAM WM OCHOBHM aHXWUAPHUAW) M HEMETAIHU
OKCHIY (KMCEJIMHHH OKCHIY WM KUCEIMHHHU aHXuIpuan). Jnec Hay-
karta padbotu ¢ oxoino 400 000 BemecTBa ¥ CheAMHEHUSI OT HEOPTraHH-
4eH npou3xoi. Haykara, kKosTo ce 3aHUMaBa ¢ HEOpraHUYHUTE BEIeC-
TBA € T.H. HEOpraHuuHa xumusl. [IpenmMeTsT Ha HeOpraHMYHATA XUMHUS
00xBallla MOJIEKYJTHUTE BPB3KH, KOUTO CHIIECTBYBAT KaTO MOJICKYJIH,
Y KPUCTAJINTE, YHSTO CTPYKTYpa € Oe3KkpaiiHa pemieTka OT MOHOTOHHO
MOBTapALIM CE aTOMH, M KOMTO ca 00EKT Ha M3ydaBaHEe M OT KpHCTa-
aorpadusra.

A, TIOJ] BEIIECTBA C ,,0praHUYeH MPOU3X0A‘ TpsiOBa Jja MpUYmcC-
JIMM — BbIJIEBOJIOPOANTE U TEXHUTE NMPOM3BOIHN. OCBEH BbIVIepOJ
(C) u Bomopoa (H), Te Morat jia BKJIIOYBAT U JPYTU SICMEHTH, KaTo
KHCJIOPOJI, a30T, ciapa, pocdop, cuiauimii u Apyru. OcHOBaTa Ha MoJie-
KYJHUTC HAa OPraHUuYHNUTEC ChbEAMHCHUA Ca BEPUT'H UJIN ITPHCTCHU, o6pa-
3yBaHH OT CBBP3aHH IMOMEXIY CH BBIJIEPOJAHU atomu. (A3, obaue
TBBP/sl, Ye OPraHUYHUTE CheJUHEHHUsI He €A OPraHUYHM 3aI0TO
CHABLPKAT B CTPYKTYpPaTa M CHAbPKAHHETO CH BBIJIEPOAHU
aTOMM, a 3alI0TO ChABPKAT BOJOPOJAHH ATOMHU U sI[pa, HA BOHO-
ponuute atomu!) J/[Hec Haykara padotu ¢ Hag 7 000 000 (cenem mu-
nroHa!) BemecTBa C OpraHuyeH Mpou3xo/] (Bce CheJUHEHN Ha BhIJIe-
pona).

Ilo-uHTepecHoTO € 00aue, Ye HUKBAE ChbBPEMEHHATa HayKa He
JlaBa 1 HE IIpaBu 06${CH6HI/I5[ 3a rpaHvnaTa MExJay oprann4yHara 1 HE-
oprann4dHaTa MaTepus, MEXKIY OPraHNMYHUTC U HECOPTaHWYHH BEILCC-
TBA, T.€. MEX/y J)KUBaTa U HeXuBa Marepus! Mnu noHe na kaxe, Kak
ce TpeKpayBa Ta3W rpaHHLa W/UIIKM HAauMHa 3a HEWHOTO MpeKpauBaHe!
SIBHO TyK MMaMe Hay4dHO siBJeHue OoT Tuma: 1. Beuuko e sicHo Ha
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ChBPEMEHHATa HayKa 3a OpraHMyHaTa 1 HEOpraHM4Ha MaTepus — TO3U
BBIIPOC, HE € Hay4eH Bblpoc! Wnu 2. Humio He e sicHO Ha ChBpeMeH-
HaTa HayKa 3a OpraHMYHaTa ¥ HEOpPraHW4YHa MaTepus — TO3U BBIPOC
Jla He TIOBANIa 3a IUCKyCus, aMa HuKora!

[opu ,,MHOr0* cChBpeMEHHaTa HayKaTa MMa HarjaocTTa 1a TBbPAH,
ue: ,,Pasnenenuerol*t! Mesx Ty OpraHMYHM ¥ HEOPTaHUYHH BEIECTBA €
YCJIOBHO M [0 I'0JIIMa CTelleH MPOU3BOJIHO, a PA3ICICHUETO MEXIY
OpraHMYHa U HEOPraHMYHA XHMUS He € IMbJHO, CHIECTBYBA MPUIIOK-
puBaHe, OCOOCHO B IUCIMIUIMHATA METAJIO-OpraHUYHA XUMUS‘,
(Xaiine, maiiTe MU HAKOM y4eH, KOWTO 1a MU OOSICHHU HU3pasa ,,yCJI0BHO
U 10 TOJIIMA CTelleH MPOM3BOJIHO 32 pa3eisHeTO Ha OpraHUYHaTa
OT HeopranuyHaTa xumus. Mima nu taksB yueH? — Mima. ToBa ca mie-
A1a OT y4eHH OT OJIM3KOTO MUHAIIO Ha rpafn Ilnesen: Ha mbpBo MsacTo
Connuka, Mutso Tanroro, ['omo Kpscera, ['pada, [lendo baiinepkara
U...... Backo Msnepaymnuka (Mnu ome Ilersam Mwbaoscku). a,
BCUYKHUTE T€, HUKOTa HE ca MpaBWJIN pa3jlKa MEXJy OpraHHYHaTa U
HeopraHuyHa MaTepus. 15, MaTepusiTa OpraHUYHA WIM HEOpPraHWIHA
3a Tsax e EnqHO — 3a pa3iuka OT yYEHUTE B IIPECTHKHUTE HAYYHU Y4-
pexnaenus u B bonrapus, u B8 Aurnus, u B CALLL, u B Pycus u xpae mu
He! Hskoll we kaxe: - [IpukasBam Backo npa3uu npukasku! A, Kakto
3Haelll, Mpa3HUTEe NMPHUKa3KH I'M MPUKa3BaT M3MbpAymHALUTE. [a, HO
¢baxrure roBopst apyro: 1. Conndka u Mutho TaHroTO He ca IpaBUIU
HHUKOTa pas3jInKa MEX1y MBbXE U )KEHHU U BUHATHU Ca CE€ OTIPABSUIN KbM
MBKeTe — 0e3yciaoBHO. (MoxeM Jja TH IPUYUCIUM KbM ITbPBO-Ch3/1a-
TEJINTE Ha OCHOBHUTE TOJIOKEHHS B T.H. ,,lIcTaHOyIICKa KOHBEHIINSA .
W, HammmTe BiacT UMaIiy MbXe, ako IMaxa OIHTa ¥ 3HAHUETO Ha Te3U
JBamara repou, HsMalle Jla UMatT MpodJieM C Y3aKOHSIBAHETO Ha KOH-
BeHImATa. Ho, Mo-Ba)xHOTO € ue, He3aBUCHMO OT OHONIOTHYHATa U (HH-
3WYHA BUAMMA Pa3fKa B HIKOW OT ThKaHUTE (PECTIEKTUBHO KJIETKH H
OT TaM KBaHTH Ha >KUBOTA), T€, IPUPABHIBAT JIBaTa M0Jia KbM eaAuH!)
2. I'omo KpbcTa HUKOra He € mpaBHIl pa3iuKa MEXKIY MBPTBBLUTE U
KUBHUTE, MEX/y )KMBaTa M He)KMBaTa Marepus. BbpBu cu TOM, HoBeKa
— T'omo KpbcTa mpen koBuera ¢ KpbcTa B pblE U CH pa3roBaps € yxK
MBpTBela (MbpPTBa MaTepHsi) U Ha BCUUYKOTO OTrope paska3Ba H Ha
POJHUHY, 1 OMM3KU ()KMBa MaTepHsi) Ha MBPTBEIA, 1110 32 CTOKa ca U
KaK ca ce OTHACSUIH C ,,yK*° MbpTBema mprkuse. 3. I'padbT bk Beska
BEUEp CH JIAra HE B JIETJIOTO (’KMBa MaTepHs, MOXe OH), a B KOBYET

81 Spencer L. Seager, Michael R. Slabaugh. Chemistry for Today: general, organic, and
biochemistry. // Thomson Brooks/Cole, 2004. — P. 342. ISBN 0-534-39969-X
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(MBpTBa MaTepus, MOke Om) 1a cu mocnu. bes na nmpaBu u Hall-MaIKo
pas3iuka MeXIy TO3M M OH3M CBAT, Mexay JKuBota u yxx CMBpTTa.
Mexny Ta3u wim oHaszu Matepus. 4. Ha [lenuo baiinepkara my e Bce
Tasi Jaad MIINLMOHEPUTE L€ My OMSAT ,,Tapuanure’ (Ipexure, ¢ Ko-
UTO € 00JieueH) MM GU3NIECKOTO MY Tsu10. HuKora He ce e oraksa,
ye ro 60s1n GU3NYECKOTO TSIIO OT BbBEICHUTE MEPONPUATHSA Ha IIpel-
CTaBUTEJINTE HAa HAPOJHATA BIAcT BbPXY HEro (KMBa MaTepusi), HO BCe
€ B3UMaJl B [IPeIBU] ChbCTOSTHUETO Ha NMapLaJIUTe BBPXY TAJIOTO CH (He-
*uBa Marepus). 5. Ha Backo Usnbpaymnuka (¢ HeneranHoto ume [e-
urb3u MpaoBcu — 6.a.) My € Bce Tas, 4e He Ce MpPEeroiaBa i MpaKTh-
kyBa Uctunckara Hayka B YHuBepcurera u BAH. 3amoro Uctunckara
Hayka e 3a McTuHcKH Xopa, KOUTO npuTexaBaT OCHOBHU KBaHTH Ha
JKUBOTA U CH C€ Pa3XOXKAaT W B JBaTa YCJIOBHO (HAY4HO) pa3lesieHH
Tuna Matepun. HezaBucumo, 4e He cu pa3HacAT OMOJOrMYHHUTE OTIa-
JIBIIM MO0 KOPHJIOPUTE Ha CHIIUTE WHCTUTYIMM - OMAKOBaHU B KOC-
TIOMH.

IMTonexe B CBeroBere K(O)P ChIECTBYBAT SBJICHHS HA CHMET-
PUYHOCT ¥ aCUMETPUYHOCT, YETHO U HEUETHO, MOJIOKUTEIHO U OTpH-
L[ATEJIHO, U POYHE, KAKTO ¥ B3MOKHOCT 3a pa3yMHO CheIMHABAHE Ha
ornpejiesieHH BelecTBa (0e3 B3pUB, €CTECTBEHO) MOXKEM Jla HallpaBUM
CJICJHUTE BUJOBE 3aIHCH:

=) Ipt+egt (i + ')+ e (egh )1+ ) legh (esh]
s = ) leg" (e )]

3a ;1a cMe MOo-KOHKPETHH, C IO SICHU MOJIeNTH, 11ie IpeHeOperneM
cymute (X) (CtaBa BBIIpOC, Y€ 3a TOBAa ONPOCTSBAHE HA HEIIATa CbM
BUHOBEH a3! — TOJIKO3 MU € YMCTBEHHS Oarax!)

f=[pi+e (p1+es")+ egt (eoh)]+ [eoh (e D]
[ea®, (ed™M)]

A. Cs3naBame nopeauiara, 3a GyHKIIMOHATHY KBaHTH ( f,) Ha
JKHUBOTA:

= [(p] +egt) + ef']
f1=1[(p1 +ef") + eal]
f2=1(rf +eo") + eg']
fi=1(p1 +ei') + e



f [(pl( )_l_ 01(+1))]

b. Cwr3maBame mopeamiiaTa, 3a CaMOCTOSTCIIHA KBaHTH ( Sp,) Ha
JKUBOTA!

s = [(eo )]

s1 = [(ef? )]
sz = [(ep" )]
s3 = [(eg )]

1(+1
sn = [(eg™ ™)

Ch3naBaMe mopeanIiaTa 0T KOMOWHAIIMHA MEeXAY (PYHKIIMOHATHH

[(fat+ fo)u(fn+ fns1)], camocrostenuu [(S, + $p), u (S, +
Snt1)], ¥ Mexnay byHkipoHanHu U caMocToATeTHA [( fn + Sp), H

(fn+ Sps+1)]  KBaHTH Ha XHBOTA.
B) Cop3naBame mopenunata, 3a (yHKIMOHATHUA KBaHTH Ha KH-
BOTa, C BUJ Ha Bpb3KaTa (f, + fn):

f+rf =[(pf+egt) + ef']+ [(pT +e0?) + ]

fi+ f1=[(p1 +eg") + e+ [(p1 +e3") + o]
f2+ f2=[(pT +eg?) + ei']+ [(pT +ep?) + €]
fa+ fza=[(p1 +ei') + eg']+ [(p1 +ed") + eg']

I') Cp3naBame mopeauiara, 3a QYHKIMOHAIHN KBAHTH HA JKH-
BOTa, ¢ BU Ha Bpb3Kkata (f + f,,):

f+rf1 =] +eo') + eg]+ [(p1 +e5") + eo 1]
f+f2 =[(pf +eo") + ]+ [(pT +e0t) + €5
f+fs =[(p1 +ep') + egt]+ [(p1 +eg") + el
f+fa=[(pf +eg") +eg']+ [(p] +ep') + ef?]
f+rs =[(r1 +eo") + eg']+ [(p1 +ed') + ep]

) CeznaBame mopenuiata, 3a (pyHKIMOHATHH KBAaHTH Ha YKH-
BOTa, ¢ BUI Ha Bpb3Kata (f, + fni1):

f+f1=[(p1+ec") +eg']+ [(p1 +ef") + eo’]
fi+ f2=[(p1 +ei") + e’ + [(p1 +e5") + €]



fa+ f3=[(p7 +ep) + ef']+[(p7 +edt) + ep?]
f3t fa= [(P1 +901) + 901] + [(pir +961) + 931]
fa+ fs=[(pf +eo") + eg] +[(p1 +e3") + o]

E) Cp3maBame mopenmiata, 3a CaMOCTOSITEITHH KBAaHTH Ha XKU-
BOTA, C BUJ HAa BPB3KaTa (S, + Sp):

sts = [(961)] [(961)]

s1+ s1 =[(eg! )] [(eg? )]
s2+5s2 = [(ept )] [(eoD]
s3+ s3 = [(egD] + [(egH)]
s4t+s4 = [(eo )] + [(egH)]
ss+ 55 = [(egD] + [(egH]

7K) Cp3naBaMe mopenuiiara, 3a CaMOCTOSITEIIHM KBaHTU Ha KU-
BOTA, C BUJ HA BPb3KaTa (S, + Spi1):

s+ 51 = [(961)] + [(e+1)]
s1+ sz =[(eg D]+ [(egH]
sz + 53 = [(eg" )] + [(e+1)]
s3+ 54 = [(egD] + [(ep" )]

e+ s5 = [(egD] + [(eg]

3) Cn3naBame nopeauiiara, 3a GyHKIMOHAIHA U CAMOCTOSTCITHU
KBaHTH Ha KUBOTA, C BUJ Ha Bpb3Kata ( f,, + S,):

f+s=[(p1+eg') +eg']+ [(egh]

fi+s1=[(p1 +ei') + e+ [(e+1 ]
f2+ s2=|[(p1 +ept) + egl] + [(eph)]
f3t+ s3= [(pI + 631) + 661] + [(egh]
fat s4= [(pJf + 661) + 631] + [(egM)]
fs+ ss=[(p1 +eg") + e+ [(edH]

H) Cp3naBame nmopeauiiara, 3a GyHKIMOHATHN U CAMOCTOSTEITHA
KBaHTH Ha KUBOTA, C BUJ Ha Bpb3kata ( f, + Spi1):

f+s1=[(p1 +e") + ef']+ [(edM]
fi+s2=[(p1 +ei') + e+ (eal)]
fz+s3=[(pT +es?) + e+ [(egh]



fa+sa=[(p1+ed') + e+ (eal)]
fa+s5= [(pir + 661) + 931] + [(egh]

M) Co3aaBame nopenuiiata, 3a GyHKIIMOHATHH U CAMOCTOSTEITHA
KBaHTH Ha >KUBOTA, C BUJ Ha Bpb3Kata ( f, + S):

fi+ s=[(p1 +e") + ']+ [(eol)]
fa+ s=[(p1 +e") + ef']+ [(eaM)]
fats= [(Pl +e(J)rl) + 901] + [(901)]
fa+ s=[(p1 +e") + ']+ [(epH)]
fs+ s=[(p1 +es") + eg']+ [(eM)]

KBaHTOBO noBeJeHHe HA KBAHTHTE HA )KMBOTA B MaTepUsATa
(ycnoBHO pa3zzeneHa Ha KuBa U ,,HexkuBa™) 3aeaHo ¢ ETII (Eaunna
Teopus Ha IloneTo)

A.1. Heka pasriename eqHata OT IbPBUTE MOPEIUIM KOMOHMHA-
1My Ha QYHKI[HOHATIEH KBaHT Ha )HBOTa (f,), B KOWTO Oasara s HIMa.
T.e. HAMaMe yCIOBHUE 3a pa3BUTHE HA JKUBOT. TOBa ChCTOSHHE MOXKeE
Jla ce IpUEMeE OT JIHEIIHATa HayKa 3a — ,,M’[)pTBa“ MaTtepusl.

=[(p] +eg") +¢¢
fi1=1[(p1 +ei') + e0

3a f = [(pf +egt) + ey!] Mmoxem ja Hanpasum creaHOTO:

1. Ille pasrienam u HampaBs npeoGpa3OBaHHeTo Ha Bpb3Karta
MEsKy IPOTOH U enekTpoH (pi + egl).

Taka nmoka3zaHata Bpb3Ka IIPOTOH — €JIEKTPOH, CME s CpeLaan
MHOTOKPAaTHO B TEKCTa OT PEAHUTE YacTH Ha KHUTaTa ,,MOKpHUTE Chb-
HuIa Ha .....“. ToBa e siipeHa peakius B ,,cbBpeMEeHHATa* (hU3MKa HO-
celna TPbMKOTO Ha3BaHwWeE: ,,Ilormpiiane (kato 600a, CIOH) OT SAPOTO
Ha opOuTaneH aroMeH enekTpoH™. ChIlaTa Ta3u peakuus IMoKazaxme
U 110 HEJIBYCMHUCIICH HAYMH JIOKa3axMe, ue He € cbpkaHa (MEeKo Ka-
3aHO HEBspPHA) M HampaBuxMe Kopekmus! Heka Buanm ToBa:

YpaBHEHHETO HA YUECHUTE: p} + 391 — n(l) + v,
Ham 3amuc: py + e(_,l — n% + ve
C nama kopexuus: e + pi +eg! — nd + v,

- Abe, ama, KanuckoB, HE TH c€ UyIUXME OTKBJC B3UMAIIl TO3U
MO3UTPOH 3a JIa U3PaBHUIL peakuusaTa!l A, IbK TOi, MO3UTPOHA ce Ha-
MUpal Opu Ted, B CTPYKTypaTa Ha QYHKIHOHATHUS KBaHT (camo, ue
0e3 6aza). — [la, Taka e! Eto, ro: f = [(pl + eq 1) + el



B Ta3u peakuus yBaxxaeMu IPUATEIH € NOJIYy4H eJIeMEeHTapHaTa
YACTHI[A HEyTPOH M3 A, TOBA Jparu yueHH e cepuosHa padora. 3a-
[IOTO HEYTPOHA MOXKEM JIa TO CPEIIHEM caMo B SIPOTO U CTPYKTyparta
Ha aTOMa Ha XUMWYECH €JIEMEHT (BEIIECTBO) OT KOUTO €JIEMEHTH (11a CH
TY Ka)KeM HalpaBo aTOMH ) C€ CTPYKTYPUPAT U MOJICKYJIUTE U KIICTKUTE
(AGe xuBata 1 ,,HeXKHBa““ MaTepus). ETo r-H MaHeB eiH OT MEXaHN3-
MUTE 32 00pa3yBaHe Ha OpPraHUYHA MATEPHs, OKOJIO KBAHTHUTE HA HKH-
BoTa (Ako, ToBa Bu nHTepecyBa BpoOIIe 1 n300mmo. YyBam, Hammoce-
6K, ge cre Hiakbae B CALLl mpenogaBate u paboTUTE IO TEMHTE OT
,.EOUHCTBO Ha Bcemenara™ — 6.a.)

2. Jla pasrnemaM W HampaBsi MpeoOpa3oBaHHETO Ha Bpb3Kara
MEKJLy TIO3UTPOH H eIEKTPOH  egl + egl.

ITpu onmpenenenn obcTosTENCTBa 0O6aYe MOXKE Ja UMaMe W TOBa
npeoOpa3oBaHue, BBTPE B CTPYKTypaTa Ha QyHKIIMOHATHHS KBaHT (63
0a3za), KOETO B ,,ChBpeMeHHaTa ()U3MKA Ce HapHua, eIUH BT — ,,3a-
pakmaHe Ha nBoiKka (3a ydeHuTe, KaTo orneHKa! AMa KOH, IIe UM s
numie?) eNeKTPOH-TIO3UTPOH ™, a APYT BT HOCH Ha3BaHHETO: ,,Dop-
MyJia Ha PEaKIUATa P aHUXIIAus* (IO3UTPOH-EJICKTPOH).

JaBa Buma peakuuu ca ONHCaHU CHOTBETHO ChC clienHUTE Gop-
MYJIH:

ey + ea' — ¥3 - ,,3apakJaHe Ha JBOMKA EICKTPOH-TIO3UTPOH"

ey +e; — 2.y3- ,,DopMyaaHa peaKLMATA IIPH aHUXMIAIAA"

Kakro 3HaeTe, OT IpeJHUTE YaCTH Ha KHIKKHUTE, yBa)KaeMu IIpH-
ATEJIN ¥ JBETE PEaKLUH HE Ca BEPHHU, U HUE CME M3BBPLIMIN ChOTBET-
HUTE KOPEKIHH, 32 JIa TOOUAT, T€, CIbPKAH BH/I:

(Hue B3MMame JIOTHYHOTO 3a CiIy4Yas - peakiusITa Ha aHuXHia-
usl.)

VpaBHEHHETO Ha yueHuTe: eg + ey — 2.y

Ham 3amnnc: e?,'1 + eal — 2.yzuau (y3 +Yy3)

C mamra kopekuus: eyl + eg! — 2.y3 +2.v, + 2.0,

Kakro 3HaeTe npu Ta3u peakius Ha ,,aHUXIIAINS " OTUBAT CH Ha
HSKBJE U JBaTa poToHa (IpUMEPHO 1O popMaTa Ha €HEPTHs) U IBETE
JIBOWKH HEYTPUHO W aHTHHEYTpUHO (1I0J] popMaTa Ha HHPOpMALIUS —
3a BHJIa Ha NMpOoTeKius mporiec). 1, ocrasa ....... HE, HE € roJiaTa Meka
npbuka Ha Kannckos. OcTaBa e1MH MHOIO BasKeH 3a MpolecuTe Ha
o0pa3yBaHe Ha OpraHHYHHUTE BemlecTBa - MPoToH. (OcobeHo 3a
npolrecuTe Ha pOToCUHTE3a, KaTo U IIpe3 T.H. OT yYEHUTE ,,CBETIIMHHA"
1 ,,TbMHHUHHA" (ha3a Ha poToCcHHTE3aTa!)



ETo, BxTE oT TOBa  f = [(pir + e61) + e}1] npu anmxumna-
ums octana camo toBa: f = (p7)

A0e, 321110 maK ce yMbJI4yaxTe, Oe, yBaxaemu yuenu? - J[a, ama
3a f1 HUIIO He HU Moka3Bam! SIBHO, HUIMYKO He 3Haem! — Hampo-
THB! 3HaM HEIINYKO, U II[e TO TOKaXKa MO-J0Jy, IIIOM TOJIKOBA UCKaTe
,,JJa TO TIOKaka““, ue Ja To BUOAUTE. ...

B.1. Heka pa3srinenaMe eaHata OT IBPBUTE MOPEIUIM KOMOMHA-
IIMM Ha CAaMOCTOSATENIEH KBAHT Ha XHMBOTA (S,,), B KOWTO nMa Oasara 3a
pa3BUTUEC HA KHUBOT, HO JKUBOTA OTCHCTBA. TOBa CHCTOSHHE MOXKE
CBIIIO JIa Ce MTpHeMe OT JHeNIHaTa HayKa 3a — ,,MbpTBa‘* MaTepus.

S :eo
s, = egt
s1 = et

QueBuaHocT: ENeKTpoHUTE U MO3UTPOHHTE ca 0a3d, B KOWUTO
MOJKE J1a C€ pa3BHUe )KUBOT — HO, HE ca KUBOT. Te ca CypoBHHHA 0aza
Ha JKHMBOTa, KOUTO Ce pa3BUBa BB (PYHKIIMOHAIHUTE U OCHOBHHTC
KBAaHTH Ha )XUBOTA. TpsiOBa HU MPUCHCTBUETO HA MPOTOH H/VIT aHTHII-
POTOH, PECIIEKTHBHO Ha HEYTPOH W aHTHHEYTPOH (BB30YIEH MPOTOH
WJIM aHTUIPOTOH) 3a Aa nMame JKuBot!

CaencrBusi: [IspBOTO HanwuWe Ha MPOTOH CE PETUCTPHUPA B
CTpyKTypara Ha aToma Ha Bojopon ITporwii (HY) wm H} — pT +
eg !l . HO HSKAK CH e I10-TO4HO € ToBa npeactassiie HY — [(pi)]eg! .
Ho, 3a na cme ollle mO-KOPEKTHU 3a CAMOTHHS IPOTOH JAa 3alULIEM
toa p; — [(p1)]-

3a uHpopmals Ha y9eHUTe OT Ta3u 00J1acT, Ha ,,ChBPEMEHHOTO
Hay4Ha no3HaHue: ETo Tyk moka3Bame ChIIeCTBEHATa Pa3JIHUKa
Me:KIy MPOTOHA B iAPOTO HA aToMa IIpoTuii u cBOOOAHUSI IPOTOH

ba3ute Ha )XMBOTA MIPEACTABEHH OT €IEKTPOHU M MMO3UTPOHH Ca
€IHH ¥ CHIIU U MPHUCHCTBAT HEOTMEHUMO B CAMOCTOSITEITHUTE, (PYHK-
[MOHAJTHUTE W CAMOCTOATENHUTE (Te camuTe ca 0a3a) KBaHTH Ha KH-
BOTA.

B.1.) Heka pasrinegame eqHaTta OT IbPBHUTE TOPEAUIM KOMOMHA-
Uy Ha QYyHKIMOHATHY KBaHTOBE Ha )uBOTa (f, + fn), B Kouto Oa-
3aTa s HaAMma. T.e. HIMaMe yCJIOBHUE 3a pa3BUTHE Ha KUBOT. ToBa Cche-
TOSHHUE MOXE ChIIO Ja ce MprUeMe OT JHEIIHaTa HayKa 3a — ,,MbpTBa‘*
Marepusi.




f+r7 =[(pi+eg") + ei']+ [(pT +e?) + ed]
fi+ f1=[(p1 +ei') + eg]+ [(p1 +eg!) + o]

Tpu annxunanus, ke ot w3pasa f = [(p] +eg?) + ef'l u
m3pasza fq = [(p{ + ea“l) + eal] , OCTaHa caMo TOBa!
f=GD) n f1=01)
CnenoBarenHo:
f+f = 0D+ @)
fi+ f1=(1)+ (1)

Ho, Heka He 3a0paBsiMe, ue ce oTaenst (IIpU TO3U BHUII PEAKIIHH)
HEMAJIKO KOJIMYECTBO €Heprus noj (opMaTa Ha HEYTPHHO, AaHTHHEYT-
PHHO U CHJIOBU (POTOHHU:

edl+ el > 2.y3+2.v. +2.v; (BUXK T.2, ClIe]I-
BaIlaTa)

2. Hexa, pa3rienaM u HampaBsi MPeoOpa30BaHUETO HA BpB3KaTa
MEKTy TIO3UTPOH U eNeKTpoH  egl + egl, m 06paTHO eneKTpOH U
nosutpon egl + edl .

Hayuen sammc: eg! + eg? — 2.y3 n egl + ef! — 2.y5

C mHamra kopekuus: eyl + egl — 2.y3 +2.v, + 2.V,

3a f=[(pf +ep?) + e}'] npu ammxunmaums ocrama camo
rosa: f = (p1)

3a f1= [(pI + egl) + epl] npu ammxunmanmms ocrtama camo
Tosa: f1 = (p1)

Cnenga, ue povikure f + f MPOM3BEXKAAT 2 MPOTOHA, a IBOM-
kute fq1 + f1 mpousBexknar 2 aHTUNPOTOHA.

Wy, uetHo f3, + f2, pesynrar 2 mpoToHa.

U, neuetHo fans1 + faner  pesynrar 2 anTtunporona. (3a
CTOMHOCTHTE Ha YHCIIOTO N, ce 00bpHETE KbM ApyTaps 1{o10B)

I'.1. Heka pasrimename emnHara OT MBPBUTE MOPETUITA KOMOWHA-
UM Ha (QyHKIMOHAJIHMU KBaHTOBE Ha *kuBoTa f + f,, B KOUTO Oa3ara
s HaMa. T.e. HIMame yCIIOBUE 3a pa3BUTHE Ha )KUBOT. ToBa ChCTOSIHUE
MO€E ChIIIO JIa CE MMPUEME OT JHEIIIHATa HayKa 3a — ,,MbpPTBa‘* MaTepus.

f+fi=[(pf+ec") +eg’']+ [(p1 +e5') + eo’]
f+f2 =[(pT +eg") + e+ [(pT +e5") + ed?]
1. Ille pasriemaMm u HampaBsi MpeoOpa3OBaHUETO HA BpPBH3KATa
MEsKILy IPOTOH U enekTpoH (pi + egl).



Taka noxas3aHata Bpb3Ka IPOTOH — €JIEKTPOH, CME s CPELIaIn B
peaKnuATa Ha aTOMHHUTE (PU3MIM, IO/ Ha3BaHHUETO ,,[lorbiiane ot Axa-
pOTO Ha OpOUTAIICH ATOMEH E€IIEKTPOH.

VpaBHEHHETO Ha yueHHTE, &1 Pj + 691 — n} +v,

Ham 3amuc: pi +eg! — nd + v,

C nama kopekmus: e’ +pi +eg! — nd + v,

JIuncBamuAT MO3WTPOH Ce HaMHpa B CTPYKTypaTa Ha CaMHAT
dynkumonanen ksaut f = [(p] +ep?) + ]

l.a. CrexBamara gacT OT ChABP)KAHHETO Ha (DYHKIHMOHATHHAT
KBaHT Ha JKHBOTa OT BUJA [(p[ + eg 1) + ¢ 1] HE CM€ Io cpelanu
HHUKBJE B HAYYHUTE TEKCTOBE (TIOHE Te3W, KOWTO ca MPECTABeHHU 3a
»IIMpoKaTa mybauka“ - karo MeH). ToBa obaye He MU MTpeYH J1a Hafl-
paBsi CbOTBETHUTE MPeoOpa3oBaHMsI.

SIBHO e moka3zaHaTa Bpb3Ka aHTUIIPOTOH — MO3UTPOH. U, sIBHO
TpsI0Ba /1a MOKaYKEM TTOTIIBIIAHETO Ha MMO3UTPOHA OT SIPOTO, B CITydast
AHTUIIPOTOH.

Haui amuc: (py + ed?)

C Hama Kopekius: ey’ + py + earl — nyg +v,

Ja pasriaename mo-noApoOHO peakIyATa, KaTo HalpaBUM CIIeA-
HOTO IIpe/ICTaBsiHE Ha eJeMeHTapHuTe YacTui (chrimacao ETIT):

et v+ 3+ v

el = Vet V3t Ve

P1 = Yat+ V3+ v,

ng — eg' +pi+ vt v;

Torapa, 3aMecTBaMe C PaBHOTO Ha €JIEKTPOHA €p1: V. + Y3 +
v, +p; +eg! — ng +v; u nmomyuaBame paBeHCTBOTO Mgy +
Ve, — Ny +v,

2. Jla pasriienaM M HampaBsi IpeoOpa3oBaHUETO Ha BpPB3KaTa
MEJKTy TIO3UTPOH 1 €IIEKTPOH  egl + egl, M 0BpaTHO eIeKTPOH U
nosutpon  egl +edl.

CrnepBamusaT TEKCT ¢ MpeoOpa3oBaHUATa CE MOBTaps, MoJyda-
BaMe:

Ham sammc: ed! + eg? — 2.y3 u egl+ ef! — 2.y5

C Hamma KOpeKusi: e(“;l + e(_,l — 2.y3+2.v, +2.v,

3a f= [(pir +e61) + e}'] npu ammxunmamms ocrama camo

Tosa: f = (p)



3a f1= [(p{ + egl) + epl] npu ammxumamms ocraHa camo
ToBa: f1 = (p1)

Crensa, 4e 3a QyHKIIMOHAJTHA KBAaHTOBE BB BUIA f + f1 momy-
yapame (YHKIMOHAIHH JBOMKK OT MPOTOH M aHTHIIPOTOH. (P M pj
). Te3u nBaTa eneMeHTa MOXKEM Ja T'M OTKPHEM B ,,DKCIEpUMEHTa-
nbHas sapenas ¢uszuka®, K. H. Myxun, Knura 2, kato: ,,aHTHHEHTPOH
(1956 r.) Kopk, Jlambeptcon, [lnuunonn, Beatuens u ¢ ypaBHeHHE
oT Buja (SIBHO M3Ka3a € cIeTHUs: B Pe3yJTaT OT B3aUMOJACHCTBHETO
Ha MPOTOH C aHTUIPOTOH C€ MOy4yaBa HEYTPOH U aHTUHEYTPOH):

Pi+p1 — Mo+ mg

Hue, xakTo 1 na ro oOpbiuame TOBa ypaBHEHHE, BCE IIIE KaKeM,
4e He € ,,CABPKAHO, TI0O CKOPO HETOYHO M HEBSIPHO, aMa Xaije, Mak,
Ia He ce odmxname. Heka n3BbpIIMM ChOTBETHUTE JSHCTBUS IO IIPO-
Bepka u kopekmus ([lak, cermacao ETII)

Pi+p1 — mg+ mg

IIposepka:

12+ 12 — 33+ 33 24 + 66 uMame
paznuka oT 42 yactuuku [lo, KoATO paznuka Iie MpeiCcTaBUM Taka
(Axo, HAKO y4eH ciTydalfHO momnuTa — 3aio ToBa € Taka? OTroBopbsT
€ — 3aI10TO, He € nHaye!):

42170 — efl+ egl+ v, + V7 + y3+ ¥3

IIpoBsepka:

42Tlo — 13Tlo+ 13Ilo+ 5Ilo + 5Ilo+ 3o+ 3llo
421lo — 421lo

(Moske 3a MHOTO HeIlIa J1a HE M€ IIONUTAT ,,CbBPEMEHHNUTE YUEHHU
(1 a3 1a ce mpaBs Ha yJIaB U 1a HE OTTOBAPSIM), HO €J1Ba JIU 1Ie MPOIyc-
HaT Ja M€ MOIHTaT, TOBa: ,, - 3alllo, KaTO BCSKa €/IHA €JIeMEHTapHa
yacTulla UMa M aHTUYacTHLa, OTOHA HAMA aHTHYACTHLA - aHTH(DO-
ToH?* OTrOBOPHT NPUBUAHO € MHOTO TPYZACH, HO HE, YaK, ITbK TOIKO3!
— la cre Bmxganu Jsson n CBeTimHa Ha egHO McTo? Tam, KbAETO
nma CetiinHa, MpakbT oTcThIIBa! B TO3M NpUBHAHO MPOCT OTrOBOP,
Ha u3nbpAylHuKa Kannckos, ce kpue enHa ronsmMa taiiHa Ha butu-
€T0.)

[a cbcTaBUM BAPHOTO YpaBHEHHE Ha PeaKLUsATA:

eg' + gl + Ve + vo+ vzt vt pi+ p1 — mg+ np
3HaewM, ye:

ng— egl +pi +v. + ¥3
ng — e’ +pi+ vet ¥3



Torapa: ng + n§ — ng + n}

Ho, ToBa He € TOCTaThYHO 3a, TAKUBA U3IIBP/YITHUIIA, KATO MEH.
Heka oTHOBO pasrnemame mopenumara oT (ZyHKIIMOHATHA KBaHTH Ha
»*uBoTa (be3 ba3za, B kosTOo MOXe 11a ce pa3BHe )KHBOT — JIa HE TPOITyC-
KaMme To3u (DaKT.):

f+f1=[(pi +es) + eg']+ [(p1 +e5") + o]
f+f2=[(pi+eg") +egt|+ [(pT +e5?) + e’

[Tpu onpeesienn 00CTOATENCTBA HUAE MOTyYaBaMe JBOUKHUTE MTPO-
TOH U aHTUNPOTOH P; + Py M B ClIeJBALIUTE CTHIKH HOJTy4aBamMe He-
YTPOH M aHTHHEYTPOH Ny + M , KaK € Bh3MOXKHO, TOBA HEMIO?

Bcenuko 3aBucH oT nBoikara enexkTpoH-mo3utpoH! [lpu onpene-
JNIeHH 0OCTOATENCTBA IBOMKATa gt + el  WM3BBPIIBA AHMXHIAISA
edl+ eg! — 2.y3+2.v, +2.v; . Hexa na kaxeM Taka: JBOii-
KaTa eIeKTPOH-TIO3UTPOH CE KEPTBa 3a J]a OCTaHAT MPOTOHA M aHTHUII-
poToHa akTHBHU. [Ipu npyru oOcTosiTesncTBa eneKkTpoHa (eg 1y wwm
nosutpona (eg 1y ce ,,pasmarat™ (TOBa €CTECTBEHO € MAK JKEPTBA) HA
CBOUTE CTPYKTYPHpPAILIY YaCTUIN: (OTOH, HEYyTPHHO U AHTUHEYTPUHO
(ed! v+ y3s+ve u eyl — v.+ y3+ V) uBIH3AT B
CTPYKTYpHO-06pa3yBaHETO HA HEYTPOH U aHTHHEYTPOH (Mg + M)

AKO, HAKOM M€ MTOTUTA 3aI10 SANHUAT BT € TaKa, a IPYTUAT BT
€ WHaye, I1e o Ipats mpu JacTuruTe Ha ,,Kocmudeckute 1pun™ (BHB
BTOpaTa 4acT Ha KHH)KKATa, TO MMa) OT BUjAa Ha MiooHuTe: u' —

e"+ve+v, u p - e + v,+v, - Teue My OTTOBOPST
M34YepIaTesHo!

[IpogpmkaBame HATATHK:

J1. Heka pasriename eiHa OT mopeauiara, 3a (pyHKIIMOHAIHU
KBaHTH Ha JKMBOTA, ¢ B/ Ha Bpb3Karta (f,, + fni1), B KOHTO Oa3zara
CBINO s HAMa. T.e. HAMaMe yCJIOBHE 3a pa3BHTHE Ha KHUBOT. M, ToBa
CBhCTOSTHUE MOJKE J1a c€ TIpUeMe OT JHEITHATa HayKa 3a — ,,MbpPTBa" Ma-
TEpHsL.

f+f1=[(pi+e") +eg']+ [(p1 +e5") + eo’]
fit f2=[(p1+ef") + eg']+ [(pT +e5!) + €]

ITonyuaBar ce pesynratu u u3Boau kato B T. b1. (Ho, Bunarm
TpsiOBa 1a ce MmoBepsABa 3a paBHO3HAYHOCT! 3aImoTO MOJOOMETO HE €
paBHO3HAYHO!)

Bpeme e Bede 1a otuieM KbM 0a3uTe, B KOUTO MOXKE Ja CE pa3BUe
KHUBOT.



E.1. Heka pasrnegame eqHa OT HopenuiaTa, 3a CaMOCTOSITETHI
KBaHTU Ha JXMBOTA, C BHJ Ha Bpb3KaTa (S, + S,), B Koiiro ba3zara e
HaJHIE, HO TUTICBA JKUBOTHT, KOUTO MOJKE Ja ce pa3Bue B Oazara. T.e.
OTHOBO HAMaMe yCJOBHUE 33 Pa3BUTHE Ha XHUBOT. M, ToBa chcTOsSHUE
MO3Ke€ Jla Ce MpUeMe OT JHEUIHATa HayKa 3a — ,,MbpPTBa‘ MaTepus.

IIpu ToBa:

s+s =[(eg)] + [(egh)]

s1+ s = [(egD]+ [(edh)]

HNmame cBOOOAHM €JIEKTPOHH U MO3UTPOHU, KOUTO CIIOKOMHO MO-
raT Ja BIM3aT B CTPYKTYpaTa Ha eJeKTPO-MAarHMTHOTO moJie (Tak
cu ciomHete ETII). A, ama ejilekTpoMarHuTHOTO noJe 12 He e ba3sa,
B Kosito mo:xe 1a ce pa3sue KuBor? Maii, ue TOUHO TakoBa ce Io-
Ka3Ba B TOBa €JIEKTPOMAarHUTHO T0JIe, B HETO MOKe M ce pa3BuBa 7Ku-
BoT! (Hsxou ydenu, ako Bu mokaxar 1mo TOIKOBa elleraHTeH U MPOCT
HA4YMH NPUYMHATA 32 ChIIECTBYBAHETO HA €IEKTPOMArHUTHOTO MOJIE U
ro o6Bwepxkar ¢ JKuBoTa, KaTo CENSHYETO M3MBbPAYIIHUK KaHUCKOB,
Moxe Ja mu ce obamute! Tenedon 3a Bpw3ka: 0889 391 294, Beuep
mexy 18 u 20 yaca. Mosist, TbpBO, Jia Ce MPEACTaBSTE )

- AGe, Kanuckos, Tu cu HeBexka, 0e! Kak Moxke B CTpykTypara Ha
€JIEKTPOMAarHUTHOTO TI0JIE Jia BKapBalll TO3UTPOHH, O - rirynak! Exun-
HUYU ChBPEMEHHATa eJleKTpoMarHutHa Hayka. — Mose! o na ne
Moke? OTBpbIaM a3. - MiMaM OMOITHUITY 3a TIPEBPBHITAHETO HA TI0-
3UTPOHUTE B CBETIWHA (3amo mbK He, ETep) u enekTpoHu, ero U
W oeT 4 vty .

- Xm! Iak, He MOoxkaxme, To3u KaHNUCKOB J1a TO CJIOKKM Ha TACHO!
— CrnoxeTte Me, CJIOKETe Me — a3 00UYaM TACHO....(HO, HE MHOTO, je!)

7K.1. Hexka pasriename nopeauiia oT caMOCTOSITETHM KBAaHTH Ha
JKMBOTA, C BUJI Ha Bpb3KaTta (S, + S,41), B Koiiro bazara e Hanuue, HO
murcBa JKuBOTHT, KOUTO MOXeE Jia ce pa3Bue B 0azara. T.e. OTHOBO HsI-
MaMe YCJIOBHE 3a Pa3BUTHE Ha KMBOT. M, TOBa ChbCTOSTHME MOXKE Ja ce
npreMe OT AHEIIHATa HayKa 3a — ,,MbpTBa‘* MaTepHsl.

IIpu ToBa:

— [(a-1 +1

s+ 51 =[(eg )] + [(eg )]

s1+ 52 = [(egD]+ [(egh)]

[HonyyaBame cBeT/IMHA U cBeTIMHA 1 H(opMaTopu (He noHoc-
HULHY, a nHpopmatopu! Abe, Te HaroCIeIbK JOCTa CE€ HABBAMUXA - J10-
HOCHHIIUTE, JakKe UM Ce 3aIulalia U To no-maTHo. CamMo, OKOJIO MEH,
UMa-HsIMa [BaJieCeTHHA [IOHOCHUKA M JOHOCHHUYKHM CE€ HaBbpTar.
KakBo 11 Tepesat? — CUTrypHO MeKaTa MU ....TEHUCKA.) 32 IPOLECUTE



B basara na JXKupora, HeyTpuHO M anTUHeyTpHHO. CTaBa BHIPOC 32
Ta3n BUI pCaKIHU:

egl+ eg! — 2.y3+2.v, +2.v;

egl + edl— 2.y3+2.v, +2.v;

Karo, ue mu oTuBaMe KbM ,,)KuBaTa Matepus’* — mane, mane! Jlano
He ce nu3noxal

3.1. Hexka pa3zrnegame mopeauma oT (HyHKITMOHATHHA U CAMOCTO-
STEJIHU KBaHTH Ha XHUBOTA, ¢ BUJ Ha Bpb3kaTa ( f, + §,). Tyk umame
Y KUBOT M 0a3a 3a pa3BUTHE HA KUBOT. TOBa ChbCTOSIHUE MOXKE /1a Ce
MpUEME OT JHEIIHATA HAyKa, BeUe, 3a — ,,KUBA" MaTEpHsl.

IIpu ToBAa:

f+s=[(p+eo") +eg']+ [(er")]

fi+s1=[(p1 +e§?) + e5]+ [(edH]

Moske(Mm)na pasrienam(e)aBa ciaydas:

1. Ja pasriegam(e) u HampaBsi(vM) IpeoOpa3oBaHUETO HA BPH3-
KaTa MeXIy O3UTPOH U €JIEeKTPOH e31 + epl, wobparHo - enek-
TPOH U NIO3UTPOH eal + e$1 . ToBa craBa, ,,BbTpe‘ BB (DYHKIINO-
HaJIHUS KBAHT Ha uBoTa (f = [(pf + eal) + ea'l]) U CbOTBETHO
(f1=[(p1 +e5") + ']

[Ipu peaxuuTe - aHUXIIAIHS, TTOTydaBaMe:

egl+ egl — 2.y3+2.v, +2.v;  m el + el —
2.y3+2.v, +2.v,

OcraBamMe camMO C TPOTOHHUTE W AHTHUIIPOTOHUTE BHB (PYHKIIHO-
HAJTHATE KBAaHTH Ha JKMBOTA, KOUTO BEJHAra CH MPUBJIHYAT CHOTBET-
HUTE €JIeKTPOHHU U TTO3UTPOHHU.

IIonyuaBame ZKMBOT OT BHJIa:

f+ s=(pi+eyl) - ToBa MHOro mu mpumua Ha Bojmopona
Mporuii (H})!

(Abe Tyk, 3a BogoponHusT atoM Ha IIpoTuii ie, 1a He UcKar j1a
kaxkernr, e e JKusot! Ama, Toil Bu3a u B cTpykTypara Ha Bogara! Tu
JIa He McKam aa Kaxkerr, ue 1 Bogara ¢ XXusBot u ¢ J)KuBa 1 Moxe na
nomHu! U, xaro JKUBOT mpuchCcTBa BbB BCUUKUTE KUBU OpraHU3MHU! —
koiko Omio mpocto!!! — Hemo, TakoBa, kazBam! MbpMops CH 1O
MyCTaK.... A, cetux ce! Hamaie mu HIKOM cH, KOWTO /1a MUIIE CIIe-
HOTO: ,,B kpas Ha 2008 ronuna uzBecTHUIT ckentuk [[xeitmc Panau
MIPUITIOMHS, Y€ € 00sIBEHA Harpaja OT SIMH MUJIMOH J0japa 3a eKCIIe-
PUMEHT, TIOKa3Balll HEECTECTBEHM SIBJICHHS, BKIIOUUTEIHO TaKbB,



KOMTO JI0Ka3Ba ChIIECTBYBAHETO HA mameT Ha Boaara“ *2 (Crpans ot
IUTaTH, HO TYK ce Hajara — 0.a.). - AKO, TO3M CKENTHK IbPKU Ha /Y-
MUTE cH, OsiraiiTe ¢ TBbpAeHHETo Ha KaHNCKOB U cH B3eMeTe Josapye-
tata. Ha, KannckoB maitnara my! Toit Mmoxxe u 6e3 monapdyerara... -
Camo He MU B3uMaiiTe MokpuTe chHuUma! Kperms, a3.

Xaiine Ha ToBa MaitHaTa My! Ho, 3a XoMeomnaTuTe TOBa TBbpICHHUE
f+ s=(pi+eyl) e muoroaxno! Te, u 0 IeH IHEIIEH, HE MO-
raT HAYYHO Ja 3alluTAT U OOSCHAT MPEea KOJIETH T¢ CH (ITaK YUeHH)
BB3ACUCTBHUSATA Ha XWIISIOKPATHOTO Pa3pelieHo JIEKapCTBEHO BEILeC-
TBO, BbB BOJIa, BbPXY JKMBaTa KJIETKa HA (PU3MUECKUSI OpraHn3bm! —
Bonpekwu, ge ToBa e daxt! ETo, Kak ,,cCbBpeMEHHHUTE  YIECHHU ITPUTHUC-
KaT XxoMmeonarure: ,,Haydnu onuTu J1oKa3Bar, 4e ciej] XOMeOmaTHIHO
paspexIaHe Bojata ,,l'yOu mamer™ 3a BEIIECTBOTO, KOETO € OHIIo pas-
TBOPEHO B Hes, 3a mo-Majko oT 50 ¢pemrocekynmu (50 MUIHApIHA OT
muncekynnara)®3! Camo, 4e Ha MeH Bce MU ce YHMHH, Y€ aKO XOMEO-
naTHUTe MpoyveTar ,,MOoKpuTe ChbHUIIIA Ha JIeUnTelNsi-Onmikap (He XomMeo-
naT) Bacun Kanuckos “ n B3eMaT TOpHOTO TBBbpEHHE, KaTO U BpeMe-
BUTE MHTEpBau B cboTBeTHUTE cBeTOBE K(2)P — nporonu u K(3)P —
¢otonu, u npervpHat ETII (Ennnanara Teopus Ha [loneTo) criokoitHO
MOTaT J1a 3aTBOPSIT roJisiMaTa ycTa Ha ,,cbBpeMeHHuTe  yueHu! — bpaBo
Backo! bpaBo Kanuckon! Kora nckarn i1a te pasnsHem Ha Kpbera? ...)

S, xakBO umame Tyka? — AHTHKUBOT!?!

fi+s1= (p1 +eghH)

Mosxe u Taka na ce kaxxe! Ho, Moxke 1 1a ce kaxke, ue ToBa € Ia-
paneneH XKupot! — 3aio nekK, He?

2. Jla pasrnenam(e) u HampaBsi(UM) IpeoOpa30BaHUETO HA BPH3-
KaTa MeXIy TIO3UTPOH M €IIeKTPOH  eg L + egl , m oOpaTHO - eneKT-
POH ¥ IIO3UTPOH eal + ef,'l camo, ye mexy JKusot u basa, B KoSITO
nre ce pa3puBa JXKuBoT. T.e. Mex 1y DyHKIIMOHATHUSAT KBAHT Ha )KUBOTA
(f ) 1 caMOCTOSATETHUAT KBAHT Ha )KUBOTA (S).

f+s=[(pi+es") + eg'|+ [(eoM]

32 http://web.randi.org/home/jref-status (Pounauus ,,/{xeiimc Pangn®)

33 M. L. Cowan, B. D. Bruner, N. Huse, J. R. Dwyer, B. Chugh, E. T. J. Nibbering, T.
Elsaesser & R. J. D. Miller. Ultrafast memory loss and energy redistribution in the
hydrogen bond network of liquid H2O. // Nature 434, 199 — 202 (10 mapt 2005), 2005. ITo-
cereH Ha 26.09.2009. )



https://bg.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BC%D1%82%D0%BE
https://bg.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%B8
http://web.randi.org/home/jref-status
http://www.nature.com/nature/journal/v434/n7030/full/nature03383.html
http://www.nature.com/nature/journal/v434/n7030/full/nature03383.html

fitsi=[(p1 +ef’) + eg']+ [(ef]

OTHOBO, TIPH peaKIUUTE - AHUXWIIALNS, TI0TyIaBaMe:

edl+ egl — 2.y3+2.v, +2.v, u el + el —
2.y3+2.v, +2.v,

[MomyuaBat ce momoOHY (He eTHAKBH) PE3yJITATH:

f+s=1[(pf+e")l

f1+s1=1[(p1 +eg")]

Paznukara, e 4e ce 3ana3BaT (yHKIMOHAIHUTE KBAaHTU HA )KUBOTA
HenmpoMeHeHHM, cieq peakiuure! Koero, cbBceM He € MaJoBaXKHO 3a
eHU Ob/ICIIM HaYYHU U3CTICIBAHHS.

HN.1. Heka pasriienaMe ejHa OT MOpeAnLaTa, 3a GyHKIMOHAIHU U
CaMOCTOSITEITHN KBaHTH Ha )KUBOTA, C BU Ha BpB3Kata ( f, + Spi1) -
Tyk nmame u )XHBOT 1 0a3a 3a pa3BUTHE Ha JKUBOT. ToBa ChCTOSHHE
MOJKE Jla Ce IpUeMe OT IHElITHATa HayKa, Beue, 3a — ,,)KUBa'* MaTepusl.

IIpu ToBa:

f+ s1=[(p{ +eg") + ']+ [(eg?)]

fi+s2=[(p1 +eg") + o]+ ()]

1. Jla pasrinenam(e) u Hampasi(vM) mpeoOpa30BaHUETO HA BPH3-
KaTa MExJLy MO3UTpOoH u no3utpor eyl + eg!, u obparHo - enext-
POH U €IEKTPOH eal + eal . ToBa craBa, ,,0TBBH ME&XIYy (QYHKLH-
OHAJIHUS KBAaHT Ha )XHUBOTa (f = [(pf +eg 1) + e 1]) U CHOTBETHO
(f1 = [(p{ + egl) + eal]) U CaMOCTOSITEIIHUS KBaHT HA JKHBOTA
s1 = [(ed1)] ucrorBerro 5, = [(eg1)]

KaxTo u na ro BepTUM, JOpH Ja BKapame ,,CIIMHOBETE B ACUCT-
BUE, IIIe UMaMe CIICTHUTE PEe3yJITaTH:

1.1. f+ s1=[(pT +ep?) + e + [(edD)]

[(egD)] + [(eg1)] — Gsaram, "Ta mymek ce Baura”

Buumanmne! 1. Otensr ce j8a cBo6o M no3utpona 2. (e 1 or
CTPYKTypaTa Ha TO3W BHJ| KJIETKa TI0Ka3aHa C TO3M THII CheINHSIBAHE
Ha (YHKIMOHAJIEH W CaMOCTOSITENIEH KBAaHT Ha JKUBOTA. Te MbK 3a

KaKBO ca HU?

OcrtaBa BbB (DYHKIIMOHATHHUIT KBAHT Ha )KMBOTA CTPYKTypa OT
Buma (pi +epl) - ToBa MHOrO Mu mpHHYa Ha Bomopona Iporwii
(HD) nnn na Taka GieHyBaHHSIT OT yueHHTe GHOJI03M H NMPOYHE
,»CBOOO/IEH IPOTOH® (D7), KOWTO 12 M 3acTaHe OT eHATA WJIH IPY-
rara crpaHa Ha memOpanara Ha kJjerkute! Ho, 3a0enexere mos-
BaTa Ha npoToHa wiu IIpoTwii e B pe3yinrar oT oTaensiHeTo Ha Oa3ara



OT (P)YHKIIMOHAITHUSAT KBAHT Ha )KUBOTA. UMATO Oa3a 3a€IHO ChC caMocC-
TOSTEITHUAT KBaHT HA JKMBOTa (ChIIO 0a3a) ChIIECTBYBaT BEYE CBO-
6ouu n camoctosTennu! Karto nsa nosutpona 2. (e b,

3abenexka: Cera 1 MbPBOKJIACHUIIATE pa3dpaxa, ue UMaMe JIBa
Buja Ilporuii uiav mporon (U TpsidBa na ce npaBM yBaskaeMM y4eHHU
pasamka mexay Tsx! Omie B mbpBaTa 4acT Ha ,,MOKpUTE CHHUIIA Ha
......... “ 3amaBax BBIPOCUTE OTHOCHO IPUJIMKATA U PA3JIUKATA MEKIY
TIpoTuii 1 MpOTOH, HO HUKOW HE TOXKeJa J0 TpeTaTa 4YacT Ha KHUraTa
na mu orroBopu. Cera Tyk MOKa3BaM OTTOBOpa CH Ha MbPBOKJIACHU-
IIUTE U TC BEUE IO 3HAAT. A, IbK BUE ChJACTE 3a BAIUTE CTEIICHU Ha
00pa30BaHOCT, CIie/ KaTO MbPBOKJIACHHUIINTE 3HASAT UCTHHATA 3a [Ipo-
THIi ¥ IPOTOHA, a TbK BUE HE 5 3HACTE. ...)

C enna gyma, umame IIpoTuii oT enHHWTE KBaHTH Ha XUBOTA
CTPYKTYypUpaHHU TIO OMpEeelieH HauylMH B JKMBaTa KJIETKA M UMaMme U
MPOTOH OT CHITUTE KBAHTH Ha )KMUBOTA CTPYKTYypPHUPAHE 10 IPYT HAYHH
B )KMBaTa KJeTkKa!

1.2. f1+s2=[(p1 +ei!) + eg?]+ [(egH)]

[(egD] + [(eg1)] — 6sram, "ta nyuiek ce Baura"

Buumanue! 1. Otaensr ce aBa cBoOOAHU eneKkTpoHa 2. (eg 1) oT
CTPYKTypaTa Ha TO3HW BHJ KJIETKa MTOKa3aHa C TO3W THUIl ChEIUHSIBAHE
Ha (YHKIIMOHAJICH U CAMOCTOSTEJICH KBAaHT Ha jkuBOoTa. Te MbK 3a
KAaKBO Ca HU, Te3U /IBA eJIEKTPOHA?........ CriomMHSsITE JIH CH yBa)KaeMHu
yuenn, ue o ETB (Enextponno Tpancnoprara Bepura, cbe ,,3eT (Z)
CTPYKTypaTa) BUHATH TpsOBaIlie 1a UMa HE e/INH, a eIHA IBOHKA CIICK-
tponu! ETo 51 cxemara (uMa s chlara B IrbpBaTa 4acT Ha ,,MOKpuUTe
CHHHUIIA HA JeunTels- Omnkap Bacwi .....“):



Pl]n le-

OT cxemuukara ce BIKIa, OIlEe TYK JOJy, Y€ MO BepHurara ce
MPOKPAJBAT ABaTa eeKTpoHa. [luTax yueHure 3amio ca JiBa, a He €AUH
0 eIMH eJIeKTPOH, 1e!) — Te
OTHOBO HE MM OTroBapsixa. Kazpax um, e Taka MocO4YeHHs MPOU3X0.T
Ha €JIEKTPOHHUTE U MPOTOHUTE HE € BEepeH — Te MU OOphIaxa HaydHO

He, ue Hama cpiiuTe ,,HAYYHU CXEMU C
b 29

[ DeppefoKcHH
- 2H' + NADP+ NADPH’
z TemHoRas
§ Q peaxums
A 2e-
2 MNnacToxHHOH
-
L
[ 7 cyt.f PeakyHOHHBIN LeHTp
g- %W,D'Q?;: (P-700)
$ ADF 2P, "rnacmq\u:um
- ze.
do - HTEeHHbIE
% p“;“ﬁ?m Monexynei
3 ATP
3 PorocHcTema |
é . " DOTOHSI
PeaKLMOHHLIN LieHTp 4., cmeTa
(P )
HY + 1120,

3aMHUCJICH rp1,6 WJIM MU ITOKa3Baxa CpCACH IMMPBCT OT MapMaJiali.

Cobino u nipu GoTosn3a Ha BoJlaTa ce MOosIBsiBaxa, KaTo OT HeOH-
THETO WJIM OT phKaBa Ha (OKYCHHUKA-M3MBPAYITHUK KaHWckoB, aBa
eJIeKTPOHA, KOWTO JIMIICBaxa, 3a Ja Oble peakuuara CIbp)KaHa

(BsipHa). Jla cu mpuHOMHUM:

1. IpaBuitHo (OW TpsIOBAJO J1a M3TIIEXK/IA TaKa):

2H,0 - 2.0H+2. H" +2¢
2.e+2.HO0—>20H+2H"+2.¢e

2.13 + 2.[(12).2+(360)] — 2.(360 +12) +2.12 + 2.13

794 =794

ToraBa cu mpuOaBsAX Te3W JiBa €IEKTPOHA W TBBPMASX, Y€ Taka
TpsiOBa na Obme. Hukoit orT ydeHuTe He MM OOpBIIAllle BHUMaHHE



3a10TO OsXa 3a€TH C HAYYHU PabOTH M OTHOBO MM IOKa3Baxa CpeaeH
NPBCT OLANaH ¢ MapMaia.

OcrtaBa BbB (hYHKLUMOHAJIHHUAT KBAaHT Ha ’KMBOTA CTPYKTypa OT
Buma (p7 +egl) - TOBa MHOrO MU NMPHIMYA HA AHTH-BOJOPOJ HIIU
Antu-TIporuii (H1)! wim na taka 6aenyBanns ot ydenure 6mo-
JIO3U U Npouue ,,cBO00eH aHTH-IPOTOH (D7), KOKWTO Ja UM 3ac-
TaHe OT Apyrara crpana Ha MemOpanarta Ha kierkute! Ho, 3a0e-
JeKeTe T0ABATa Ha aHTH-TIpoToHa win Artu-Ilpornii (H1)! e B pe-
3yNITaT OT OTACIAHETO Ha 6azaTa OT (YHKUMOHAIHUIT KBAaHT HA KH-
BoTa. Yusaro 0aza 3aeHO ChC CAMOCTOSITEIHUSIT KBAaHT Ha JKUBOTA
(cpmro0 6aza) chIecTBYBaT Bede cBOOOTHU U camocTosTenHn! KaTto nBa
enextpona 2. (egl).

3abenexka: Cera 1 MbpPBOKJIACHHIIUTE pa30Opaxa, ye MOTEHIH-
aJIHATA Pa3/IMKa, KOSATO Ce MOSABSABA OT ABETE CTPaHU HAa MeMOpaHarta
B KIJIETKUTE HE C€ IBJDKH (KaKTO TBBPIH JHEC ,,0opHIHarHaTa’ HayKa)
Ha pa3JIMKaTa B 6posi Ha IPOTOHHUTE P71, a HAa Pa3JMKAaTa B ,,3apaaa“
MeXTy J1BaTa BHa IPOTOHHM T.€. MEXIY ITPOTOH P; M AHTH-TPOTOH
p1 (BehIIHOCT pa3iuKaTa € B HEYTPMHOTO U AHTHHEYTPHHOTO  (
Ve ; v, ). To3u pakT € CMEXOBHT 3a ,,ChbBPEMEHHHUTE" YUCHH, HO TE BCE
mo-4ecto 1e ce cpeuiar ¢ Hero (M ¢ apyru ,,cmexopuru dakru!) no-
KaTo ChBCEM C€ M3MapsT OT CMsX!

1.1.) Heka pasriefiaMe efiHa OT TIOpeaUIaTa, 3a (yHKIHOHATHH
¥ CaMOCTOSITEJTHU KBAaHTU Ha JKMUBOTA, C BUJ Ha Bpb3kata (f, + S) .
Tyk nmame W )KMBOT W 0a3a 3a pa3BUTHE Ha XKWUBOT. M1 OTHOBO TOBa
CBCTOSIHUE MOXKE JIa ce IPHEME OT JTHEeITHATa HayKa, Bede, 3a — ,,KuBa'
MaTepHsl.

Iputosa: fy+ s=[(p1 +edl) + ep]+ [(egh)]

fa+ s=[(p7 +e") + eg']+ [(egh)]

1.B fi+s= [(p] + ef{l) + eal] + [(eg1)], we pasrnenam
W HaIlpaBs npeoOpa3oBaHUETO Ha BPH3KaTa MEXIY aHTU-TIPOTOH, IO-
3UTPOH U €NEKTPOH (p[ + e 1) + epl.  (Bmx mo-rope (Al))

SIBHO MMame peakius OT BUJA:

egt +p1 +egl — ng +v;

Um  fy=[(p1 +ei') + egt] — ng +ve

Torasa: f1+ s = ng +v; + [(egh)]

MoxeMm 1a pa3BHEM U MO-HATATHK TOPHOTO ypaBHEHHE, HO HEKa
CIIPEM [I0 TYK.



2.Bf2+ s=[(pT +egt) + e+ [(egh)] 1we pasrienam
U Hampass IpeoOpa30BaHUETO HA BPB3KATa MEXKAY NIPOTOH, €JIEKTPOH
Y TIO3UTPOH (pir + eal) + el (Bmwx mo-rope (A1))

OT mo3HaTaTa peakuus Ha IMOINIbIIAHE C KOPEKLUsTa, OT HAc,
uMame:

egt +pl +egl — nd +v.

U fo=[(p1 +ei!) + ep?] = nd +v.

Torasa: fo + s = n} + v, + [(eg!)]

MokeMm na pa3BHEM U NO-HATATHK FOPHOTO ypaBHEHHE, HO HEKa
CIPEM [0 TYK.

A, cera, HeKa CpaBHHUM JIBETE PEAKITUU:

egt+pr+egl > ng +v; wmell+pitegl — nd +
ve

OT 715BO Ha ypaBHEHUsTa UMaMe 110 IB€ €JHAKBH EIEMEHTAPHU
YaCTHUIIN €JICKTPOHU MO3UTPOH, Pa3MKaTa € caMo B IPOTOHA U aHTHII-
poToHa. B msicHo o0ade nmaMe J1Be pa3iMuHU €JIEMEHTAPHU YaCTHLU
HEYTPOH-aHTUHEYTPOH U HEYTPUHO-aHTUHEYTPHHO.

Hexa pasriename B aetaiinu (10 HAKbBIE) eleMEHTapHUTE yac-
TUIU U TeXHUTE aHTH4YacTuiy (mpunarame u ETII):

Enextpon: eal >V +Yy3+ v

AHTHYACTHIA, TIO3UTPOH: €)1 = U, + Y3 + v,

[poton: pf = ¥3 + V4 + v,

AHTHYACTHUIA, aHTUIIPOTOH: P = V3 + V4 + Vg

HeyTpomn: n(l, - 391 +p7 +v; +v3

pasrbHaTo: NG > (Ve + V3 + V) + (V3 +Va + Vo) + V5 + V3

AHTHYACTUIa, aHTUHEYTPOH: Ny — ef; 1y p1 t Ve t+7V3

pasreHaTO:Ng — (Vy, +¥3 + V) + (Y3 + V4 +V,) + V. + VY3

1.a. Heka 3amodnemM OT TaM, KbJIETO CIIPSIXME:

fi+s=mg +v;+ [(eg))]

3amecTBaMe:
fi+s=We +V3+ve)+(¥3+Vat+ve)tvetys +v.
+ [(eoM]
I'pynupame wactunure v, + Y3 + v, B CIIEKTPOH €y 1,
Ve +V3+ v,

[TorygaBame 3a TBPBOTO HOPMAJHO JejeHe (MUTO3a) Ha KIIET-
Kara, C KBAaHTHUTE Ha )KUBOTA OT BUAa f1 + S (GyHKIIMOHAJICH U CaMOC-
TOSTEJNICH KBAaHT Ha )KMBOTA, CJICIHOTO:



- -1 -1
fi+s= (egh)+ (1) + (egh) + (egH)
2 a. HeKa 3anqueM OT TaMm, K’bI[eTO CHpHXMC:

fz+ s=n§ +v.+ [(egh)]

3amecTBame:

fa+s= Wety3z+ ve)+¥3+Vatve)+ve+ys +
ve + [(ep")]

I'pynupame yactunure v, +y3 + vV, B IIO3UTPOH ef{ 1
Ve +V3+ 7,

[TonygyaBaMe 3a BTOPOTO HOPMAIHO JejeHe (MHUTO3a) Ha KIIET-
Kara, C KBAaHTHTE Ha )KUBOTA OT BUJAA fy + S (GyHKIIMOHAJICH U CaMOC-
TOATENIEH KBAHT Ha >KMBOTA, CJIEIHOTO:

fa+ s= (eg")+ 1)+ (egH) + (eoH)

A, cera HeKa OTHOBO CPaBHHM JIBaTa pe3yJiTara:

fi+ s=(eg)+ 1)+ (egH) + (egH)

f2+ s=(eg")+ (D) + (egh) + (eg")

Nmame no TPU enHakBU elleMEHTAapHU YaCTHULIM 1O JBAa €JEKT-
POHU W €UH TIO3UTPOH, U OTHOBO Pa3jHMKATa € caM0 B MPOTOHA U
AHTUNIPOTOHA.

Hue mo:xem na npuwioxum ETII u B no-ronsima nbja004uHa:

l.a.1. 3a mBPBOTO HOpPMAIHO AeJeHE (MUTO3a) HA KIJIETKAaTa, C
KBaHTHTE Ha )KUBOTA OT BUAa f1 + S QYHKIMOHAJIEH H CAMOCTOsITE-
JIeH KBaHT Ha JKUBOTA:

fits=We +ty3+tve)+ (¥3+vatve)tvetys +
ve + [(eoM]
fi+s=We +yv3+ve)+ (V3 +vatve)+ Wetvys +70)
+ (Ve +v3 + ve)

[Ipunarame aHuXunanys B IbJI00UMHA: V, + Ve — Y3 + V4 +
V3

f1+ §=10.y3 +4.y74 + v,

2.a.1. 3a BTOpOTO HOpPMAaJHO Je€JleHEe (MUTO3a) Ha KIETKaTa, C
KBaHTHTE Ha )KUBOTA OT BUAa fo + S QYHKIMOHAIIEH U CAMOCTOSITE-
JIeH KBaHT Ha KUBOTA, CJIEJIHOTO:

fat 5= (Wet+yst+ ve)+ ¥zt Vat+ve)+vet+ys +
ve [(e() )]

fat 5= WetVs+ ve)+(¥3+Vet+ve)+ e +ys +
Ve) + (Ve +v3+ ve)



[Tpunarame aHUXWIALMA B IBIOOUMHA: V, + Ve, — Y3 + V4 +

Y3
fa+ 5s=10.y3+4.y74+ v,
CpaBHsBaMe:
fi1+ s=10.y3+4.y,+ v, " fa+ s=10.y3+
4.4 + v,

OTHOBO pa3nHKaTa € caMo B YacTULA U aHTH4YacTuua. Tosa mos-
TOpEHHUE Ha pe3yliTaTa SBHO He € ciydaitHo...Ho, Heka cipem 10 TyK.
(MmenHO TakaBa pa3iuka 3adens3axMe U B ,, 5. KBaHTOB MeXaHU3bM ¢
ETII (Enunna Teopus Ha [lonero) B mporecuTe Ha oruioxaane (6uo-
JIOTUYHH MPOLIECH), TIOIOKEH HA CHHEPT€TH3HM. )

Camo 1a HamomHs: ,3a0enexka: Cera U WbPBOKJIACHUIIUTE
pa3bpaxa, 4e MOTEHIMAJHATA Pa3jIuKa, KOATO CE MOSIBSIBA OT JBETE
CTpaHU Ha MeMOpaHaTa B KJIETKUTE HE ce IBJDKH (KaKTO TBHPIH JTHEC
,,OpHIMATHATA* HAyKa) HA Pa3JIMKATa B GpOs Ha IIPOTOHMTE P], @ Ha
pa3aMKara B ,,3apaAa‘“ Mexx1y BaTa BUAa MPOTOHH T.€. MEXIY IpO-
TOH Pi W anTH-NpoTOH p; (BCHLIIHOCT Pa3MKaTa € B HEYTPHMHOTO
W AHTHHEYTPUHOTO (VU ; U, ). To3H (aKT € CMEXOBHT 34 ,,CbBPEMEH-
HUTE" y4EeHH, HO T€ BCE MO-uecTo mie ce cpemart ¢ Hero (M ¢ apyru
»CMEXOBUTH"* (pakTu!) U IIIe MU C€ CMEAT, JJOKATO ChBCEM CE U3MapAT
oT cmsx!“

- KaxsB rimynak cu Kanuckos, kaTo ce OMUTBAII JIa CE TIPABUII Ha
opurnHaineH. He H1 ocTaBu Ha MUpa, HAC CEBPEMEHHHUTE YUSHH. 3aI10
ce s3aspkmamr ¢ Hac? M HuMe mMaMme ceMeHCcTBO M HHME HCKaMe Ja
simeM. .. E, 1o HAKOM ITbT ¥ MOKPH CHHUIIA ChHYBaMe, KaTo T€0. .., Taxe
U Ha SBE HU C€ ABSIBAT HIKOU HEIIHUIIA. ..

7. 'ama Jbum.

B mppBata yact Ha ,,MOKpuTE ChbHHUIIA HA JIEUUTENA-OMKap. ...

Ot paznen: ,,8. 3npuBane u npruemaHe Ha (GOTOHH — €HEPTHS,
Maca, yectota. @oroxumus. 3anoysaiia ¢ Maiko OTKJIOHEHHE (KOETO
cH e (€) MpUCHIIO Ha aBTOpa, CTaBa BBIIPOC 3a MCUXUYHO, J€...). Ha-
nucaxme cieaHoto (To, Kbje, TONKO3 aKkbJl B aBTOpa, ama Heiice):

»2la IOTbPCUM APYI'H BBJIHOBU AMAIa30HHU, ¢ KOUTO Jia CU YyBa-
KUM HCKaHHATa 3a CHeprusTa HeoOxoamma 3a na Qoromm3upame



Bojata. Hamupame: ocBeH ynTpaBHONETOBO U3TBbYBAHE C YECTOTA OT
1.10°Hz o 1.10%® Hz, umame chI0 Taka ¥ raMa JbYH C 4€CTOTA Ha
marbuBane oT 1.10'® Hz no 1.10% Hz, kakTo 1 KOCMHYeCKH JIbYH C
yectora Ha u3nbuBade or 1.10%' Hz 1o 1.10% Hz. JIokonKoTO ChbM 3a-
MO3HAT C MaTepHsITa: aKo Ha YIATPABUOJETOBOTO U3TbYBAHE MY NPEUU
o30HOBHA ciioii (O3) 3a Aa MPOHUKHE 0 PaCTEHUETO, TO Ha raMa Jb-
YEeHHETO U HA KOCMUYECKOTO JIbYeHHe €/IBa JIN HIKOW MOXKE /1a UM
MOIIPEYH Jja CTUTHAT 0 pacTUTENHOTO apctBo. ([a He 3abpassiMe u,
Ye raMa J'bUUTE He Ce OTKJIOHABAT OT MArHUTHOTO mosie! — 0.a.)

He 3nam, manu na ce ocmaHsAM Ha KOCMHYECKUTE JIbYH, TaMa JTb-
YEHUETO U OTYACTH Ha YITPABUOJICTOBOTO M3IIbUBAHE 3a /1a 00sCHIBAM
nporecuTe Ha GorocuHTe3ata? Mnu na Thpcs HIKaKBH ,,CKPUTH pe-
3epBU B camute pactenus? Kol me mu nonckaxe? - Hukoi HUIIO
HAMA Aa TU noackaxe! Hue yyenure, cMe yCTAaHOBHJIM HOpMAaTa
HA MOBeJeHHe HA 3eJIeHOTO JINCTO, M MPU €HEePrus Mmo-rojsama oT
€HEeprusATa HA YePBEHATA CBETJMHA 3aCTaBsIMe eJIeKTPOHNUTE 1 He
BbPLIAT HUILO (32L0TO CA HU MHOI'0 YeBPbCTU U ObP3M U HE MO-
’KeM /1a T'M perucTpupaMe M Aake 1a ' HAMOHAJM3HpPaMe, KaTo
KaMua14ero Backo), a, caMo 1a M3J1p4YBAT CBeTJIMHA U ToNJMHA. U,
Ta3u, MO-TOJIAMATa eHepPrus Xu4 U He HU TPsioBa. Tu Mo HUKAKBLB
HaunH He mMo:xkeml Aa paurHem KII/I-to na ¢orocuHTe3aTa KoJI-
KOTO U Ja ce HambBau! U, To mie cu octane noa 10-TuHa npouenta
— Haii-mHoro. U, Touka. (HaydyHa TOUYKa, JIe, - TOJIsIMa KOJIKOTO Kpa-
BEIIKO JIaifHO, Map/0H, KaTo TakoBa Ha CJIOH) (,,3aIo0 ce 3asHKaall ¢
Hac? U Hue uMame CEMEWCTBO M HUE HCKaMe Ja saeM. .. )

Wnu ¢ npyru gyMu M3KIIOYATENHO HAy4HO Ka3aHo: - OcBeH, 4e
opsI3axMe IENUST CIIEKTHP OT eNEKTPOMArHUTHH BBJIHH (U3TbYBaHE),
HUE U OT BUJAMMAaTa CBETJINHA OCTaBUXME CaMO €IMH TeCEH TUara3oH
(uepBeHa cBernmHa). Heka B TOBa MUHH MPOCTPAHCTBO CE pa3Ioiarart
pactenusrta u HuKbe npyrane! 3amosen! (Karo npu Jpyraps ['enepa-
mucumyc CranuH, nHaye pasctpen!). CtaBa BIIPOC 3a CIICAHNTE Hapa-
MeTpH, OT Tabmura 3:

Yepren | 625-740 | 480- | 1,98-1,68 | 3,17- 3,52- BUIUM
[nm] 400 | [eV] 2,69 2,99

B Te3n AWanasoHu OT OABJIXKU Ha BbJIHATA B YCPBCHUSA CIICKTHP OT
nopsiabka Ha 625-740 Nnm, u MmwkaBa eHeprus oT nopsiabka 1,98-1,68
eV Hu paboTAT ABETE MPOCIOBYTH (POTO-cUCTEMHU: POTOCHCTEMA EIHO



(®C 1) u porocucrema ase (PC I). ChOTBETHO ¢ ABIKMHA HA BHITHATA
3a @C | =700 nm u 3a ®C Il = 680 nm. Tyk, IbK, ydeHUTE HAIPABO
ce oJsixa....oT rope 1o noxy. M 3a ma ce u30bpImaT oT 0JMBaHETO OC-
TaBaT XJOpOoQHIIA 1a ce 3aurpaBa ¢ JbDKH Ha BhJIHATA OT HOPAIbKA Ha
700 nm u 680 NM, a 3a gpyruTe AUana3oHu OT BBJIHU U LIBETOBE OT-
TOBapsT HAKAKBU CH KapPOTHHOWIH U TaM MOAOOHH MUTMEHTHU MOJIe-
kynu (ITo HuKOW Ha4YMH, HE HCKaM Ja TH OOIK/IaM, ama y4eHHUTE TaK
I'M TIOCTaBST B €IHU TECHM JUAMNA30HH. ,,- 3alllo ce 3aspkaalr ¢ Hac? U
HHUE UMaMe CEMEWCTBO U HHE MCKaMe Ja SiAeM... ) B T.H. CBETIOCHOH-
paly KOMIUIEKCH, JOKAaTO CTHTHAT JI0 3aBETHU PEaKIIMOHHHU IIEHTPOBE
(PLI), kouTO MpaBsAT BCHYKO C BojaTa (pa3HeOUTBAT s OT cekc)! —
Vxac! U Ha MmeH Mu ce npuucka! B takoBa 1scHoO ....IIpocTpancTBo
nel*

B mno-npenxonnusar pasgpen ,,5. KantoB mexanussm ¢ ETII
(Emnana Teopust Ha [lonero) B mpoliecute Ha OIUIOKAaHE (OHOIIO-
THUYHU MIPOLIECH ), TIOUIOKEH Ha CUHEPIeTU3bM.  Ha TpeTaTa 4acT Ha
»MOKpHUTE CHHUILA HA JICUYUTEINA-.....“ U3NbpAYIIHUKBT KaHUCKOB €
3amucan: ,,.....Ipx aguxwianuata (M +p - 3.wt + 2.7 + x.m0).
CymapHara eHeprus, pHHa UIeKalia Ha 3apeIeHUTe MHOHH, € I10-TO-
nsma ot (>) 1 500 MeV u e 61m3ka 1o cymapHarta eHeprusi Ha IIOKOH
Ha aHTHHeyTpoHa (1) u mporoHa (p) [(ma BUAMM) - H cera BHXK-
name]. OcraBaiara eHeprus ce otHacs (Kakro otHacs koraka Ha Ka-
HHUCKOB, MpPBBKaTa oT 0apOEeKIOTO Ha (PUIUIIUTE.) OT HEYTPAITHUTE TH-
orn (M - Y3 + y3).“

[a nanpasum c6opa:

n+p - 93956542052 + 938,272 088 16
= 1877,83750868 MeV

Kbnero: 3a HeyTpoHa (M aHTUTEYTPOHA):

939,565 420 52(54) MeV B4,

3a mMpoToHAa (M AHTHUIIPOTOHA):

938,272 088 16(29) MeV

Jla BHITUM KaKBa € pa3jiiKaTa, KOsITO BCBITHOCT MOKEM JIa OTHE-
CeM KbM HEYTpPAJIHUTE MMOHH, WIH BCHIIHOCT KbM JBaTa (POTOHA, KO-
UTO C€ OTAEIST OT PeaKkUusATa Ha aHUXWIALMATA U XUY HE ce TpocIe-
JIsBaT KbJe OTHBAT W 332 KakBO C€ IoN3BaT (OT Y4YeHUTe

3 https://physics.nist.gov/cgi-bin/cuu/Value?mnc2mev
35 https://physics.nist.gov/cuu/Constants/Table/allascii.txt
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1877,83750868 MeV — (~1500 MeV) =~
377,83750868 MeV (~ 378 MeV)

CrnenBa, 4e mpu peakUUUTe Ha aHUXWJIAIHUA MEXIy elleMeHTap-
HuTe yacTrny (0e3 3HaueHHe BHA Ha YACTHUIIUTE — MPEIIOIOXKEHIE
Ha aBTopa) HMamMe (OTOH C €eHeprus OT TMOpsAAbKa Ha: =
188,91875434 MeV (~ 189 MeV )

Heka nornenuaem, 1o 3a oToHm ca ¢ Te3u eHeprun? Knae ce Ha-
MHUPAT B CKaJIaTa Ha CBETIMHHOTO (2KO MCKATE U eJIEKTPO-MarHUTHOTO)
mpuenne? U kakBa paboTa morat aa Mu cBbpmiat! ['oBopsi, ue Ha MEH
MOTaT J]a MU CBHpIIAT padoTa, 3amoTo opuIaTHaTa HayKa U YYCHUTE
TPETHpAIX TE3W BBIPOCH M3XBBPIIT MOKa3aHAaTa €HEPTHUs, PECIeK-
TUBHO (OTOHUTE, OyKBaIHO Ha Ookityka. (CTaBa BBIIPOC M 3a OOKIIY-
UTC U3XBBPJICHU, HE3HAHO OT KOro, noa MaruCTpajiuTre CTpO€HU OT
Munuctop-IIpencenarens I'-u boiiko bopucos, kouto cnopen AIIA
canan 120 6pos!) Ta, Ha MeH 3a (poTOTM3a HA BOAHATA MOJIEKYJIa (pa3-
JlaraHeTo Ha BoJaTa U JOOMBAHETO Ha €JICKTPOHU M MIPOTOHH 3a CIIe-
BalllNTe peaklny BbB (DOTOCHHTE3aTa U CHHTE3a HA OWOIIOTHYHH Be-
IeCTBa — aKO CH CTIOMHSTE OT IThPBATa 4acT Ha KHATATa ) MU TPsOBaxa
camo okojo 3 eV, a Tyk pasmoyilaraMm ¢ €Heprusi OT MopsabKa Ha
(~189 MeV) !l

[IpenBaputenHo Mora Ja kKaxxa, 4e TOBa M3IbYBAHE € B IMAIA30-
HUTE Ha ramMa JbYeHHeTo (Moxe U KocMuveckurte abun?). OcraBa
caMo J1a YTOUYHHM, OT KOH 30HH Ha Te3H Jibun. Koeto O6u crneaBaio, e
NP aHUXWJIANMATA HA YaCTHIA C AaHTUYACTHIA CE OTAENAT (POTOHU C
JAUara3oHy Ha CHEPrusiATa OT NOopAdbKa Ha CHEPrusATa Ha ramMa JIbUCHU-
eTo KocMHudeckuTe buu. KoeTo, mbK, OT CBOS CTpaHa rOBOpH, Y€ B
Te3H Tnporiecy Ha aHuxunanus (B 3eMHM yciioBus) B3UMAT ydacTHe U
IpyT mo-BucOK pon Eneprun. ToBa BemHara roBopu, 4e B OHOIOTHY-
HUTE CTPYKTYpPH B3UMAT y4acTHeE U ca I0J KOHTPOJI Ha Te3u Eneprun
(Hampumep rama JTbYM, KOCMHYECKH JTBYH U TP.) — KOETO TpAOBa Aa
MOKAaKeM U JIoKaxKeM!

I'ama gbun

I'ama-a1punTe (y-1p4HM, rama-paguanus) ca Gopma Ha eJIeKTpPO-
MarHUTHO U3JbYBAHE C MHOTO MaJIKa JIbJKMHA Ha BBIHATA — OT MOPSI-
abka Ha 107 m, monmyuasamy ce pu cy6aTOMHM pPeaAKIMH, HANPH-
Mep PaAMOAKTHBEH pasnaj. MMaT cuiIHAa NMPOHUKBAIIA CIOCO0-
HOCT, BHCOKa 4ecToTa - 10'° HZ u cunHo Honusupaio neiicteue, mo-
paliy KOeTo ca ONaCHHM 3a )KUBUTE ChIIECTBA.



https://bg.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE_%D0%B8%D0%B7%D0%BB%D1%8A%D1%87%D0%B2%D0%B0%D0%BD%D0%B5
https://bg.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE_%D0%B8%D0%B7%D0%BB%D1%8A%D1%87%D0%B2%D0%B0%D0%BD%D0%B5
https://bg.wikipedia.org/wiki/%D0%94%D1%8A%D0%BB%D0%B6%D0%B8%D0%BD%D0%B0_%D0%BD%D0%B0_%D0%B2%D1%8A%D0%BB%D0%BD%D0%B0%D1%82%D0%B0
https://bg.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82
https://bg.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D1%8A%D0%BC

EneprusTa um e B ainanaszona 10° — 10° eV. ama-rbunte, 3a pas-
JIMKa OT 0-4YaCTUIHUTE U J-4yacTUIHTE, HE ce OTKJIOHSABAT B CIIEKTPO-
MarHiTHO ToJe!

(Moxe i HAIKOW yYeH, WM KOMTO € /1a €, Ja MU OOSCHH 3aIIo
rama JIbYMTE HEe ce OTKJIOHSBAT OT eNIEKTPOMAarHUTHOTO mosie?)

OOMKHOBEHO Te JOCTHraT A0 Hac Kato Goronu ¢ eHeprus Hag 100
KeV. B elekTpoMaroHuTHHS CHEKTHP TE€ ¢a PasMoIoKEHH B 00JlacTTa
Ha TOJIEMHUTE YeCTOTH U ChOTBETHO Ca C MAJKA ThJLUKHHA HA BhJI-
HaTa. PannoakTHBHUTE MaTepHail MOTaT J1a U3TbYBaT rama-apun. Te
MIPOHUKBAT JIHJIIOOKO B )KHBHUTE THKaHW W MOTAT JIa TIPEIU3BHUKAT PakK.
[Tono6HO Ha cBeTNIMHATA, M TaMa-ThUYHUTE Ca ChbCTaBEHHU OT ()OTOHH, HO
Opyd ramMa-IpuuTe Te3u (POTOHHM MMAT WU3KJIIOYUTESHO TroJIsiMa
eHeprus.

Crieqr TBBpANTE PEHTIECHOBH JTbuM MBAT rama spunte. (Ckana
1)ToBa ca BucokoeHepruitHu OTOHHN, KOUTO CE TeHEPUPAT MPHU pa-
AUO0AKTHBEH Pa3Na/l Wil IPYTH PEAKIUH € eJIEMEHTAPHU YaCTHIIH.
Te ca mone3Hn Ha aCTPOHOMHTE NPU M3yYaBAaHETO HA BHCOKOCHEP-
TMHU O0CKTH WJIM PETHOHHM U HAMHUPAT MPUIIOKEHHE BB (HU3UKaTa
Mopajy BHUCOKO-TIPOHUKBAIATA UM CIIOCOOHOCT M JOOMBAHETO MM
OT PAIMNON30TONH.

3a or0ensi3BaHe e, ye MeKAY BUAOBETE eJICKTPOMATHUTHO M3-
abpuBaHe (Ckana 1) HaMa TouHo omnpenaejenu rpanunn. Hsakxou
ABJLUKHHH HA BbJIHHTE MPUHAMIEKAT eIHOBPEMEHHO HAa Be 00-
JIACTH HA cniekThpa. Hanpumep yepBeHaTa cBeTJIMHA HANOAO0SIBA
uH(pavepBeHOTO H3TbYBAHE, MPU TOBA TH MOXKe /Ja Bb3/eicTBa
BBPXY HAKOM XUMHUYECKH BPb3KH.



https://bg.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B2%D0%BE%D0%BB%D1%82
https://bg.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD
https://bg.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%B5%D0%BD_%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D1%8A%D1%80
https://bg.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B0_%D0%BB%D1%8A%D1%87%D0%B8
https://bg.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD
https://bg.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B8%D0%B7%D0%BE%D1%82%D0%BE%D0%BF

f,Hz 2

10 L 0.3 fm

Kocvmpraecsn

102 L g3 pm
Tama
Penrtrerosi B

10%¢ 1 0.3 nm

3
VaTpapHoneToB0
HSThUBAHE

10, Hl}‘% - CBETIMHA

Hudpauepsero
H3IbYBHE

102 1 0.3 mm
\

10 + 0.3m
> Pamioes mm
105 4 300 m
10° -+ 300 km /
0 L
CkaJa 159

CabHYEBO U3JTBLYBAHE

Kaszpar yuyenute, ue cirpbHUEBaTa pajualys CTOM B OCHOBAaTa Ha
(u3noNornYHMS U OMOXUMHYHUS TTPOlieC, HapedueH poTocuHTe3a. Do-
TOCHHTE3aTa € Mpoliec Ha 00pa3yBaHe Ha OPTaHUYHO BEIIECTBO OT He-
OPraHUYHOTO IMPU MOTTBIIAHE HA JIBYUCTA €HEPrusl OT XJopoduia Ha
pacTeHusTa. MHOTOUYHCIICHUTE H3CIEABAHMS TOKa3BaT (TyK TpsioBa
Aa ce AaJaT JUTEPATypHUTe U3TOYHUIM yBaxkaemu ydeHu!!ll

3 https://upload.wikimedia.org/wikipedia/commons/2/2f/ElectromagnitenSpektur.PNG



https://bg.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%D0%B0
https://bg.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%BE%D1%84%D0%B8%D0%BB
https://upload.wikimedia.org/wikipedia/commons/2/2f/ElectromagnitenSpektur.PNG

,,3al10 ce 3asbxaam ¢ Hac? M Hue umame ceMeicTBO U HHe UcKaMme Jia
SJIeM... ,, ), 9Y¢ BbB (DOTOCHHTE3aTa HE yJacTBa IICIUAT CIICKThP Ha
CITpPHYEBATA paguarys, a TO3U ¢ IbJDKAHA Ha BhiIHAaTa oT 0,38 mo 0,72
MKM. 3aTOBa Ta3H YacT OT CTIICKThpPa Ha CIIbHICBOTO M3 THUBAHE CE Ha-
puya @oTo-cHHTeTHYHA aKTHBHA pamuanus (PAP). VYuenure
MIpeArojarar, 4e B mporieca Ha (hOTOCHHTe3aTa MIPAKTUICCKH CE U3TIOJ-
3Ba eaBa 1-3% ot @AP. (koeTo He e BIpHO — 0.a. ,,3aI110 ce 3aspKIart
¢ Hac? 1 Hue nuMaMe ceMeHCTBO U HUE UCKaMe J1a SJIEM. .. ,,)

YCTaHOBEHO € ChINO Taka, ue BbB (JOTOCHHTE3aTa y4acTBa Ta3u
CBETJIMHA, YMATO MHTCH3WBHOCT € HaJ Taka Hap. KOMIICHCAIIHOHHA
TOuKa Ha HHTeH3uBHOCTTA — 209 W/Mm?. VHTeH3uBHOCTTA Ha (hOTOCHH-
Te3aTa HapacTBa 3HAYMTEIHO C yBEJIMYaBaHE HA MHTEH3UBHOCTTA OT
209 10 279 W/m?, criex koeto ce 3a6aBsi. IHTEH3UBHOCT T10-BHCOKA OT
349 W/m? e Bpenna 3a pacTeHusaTa (a, IbK 3@ XOpaTa € MHOTO I10-
ne3na???).

Croitnoctute Ha @AP Morar na ce u3uucisT o Gopmynara:

Yooar=0,43 S’ + > D, kbaeT0 Y g oap € cyMapHaTa AP, Y'S°
€ CyMapHara mpsika CllbHUeBa pajauanms; » D e cymMapHara pas3cesiHa
CIThHYCBA pajHaIusl.

3a nmpubnu3uTenHo nzuncisiBane Ha @AP Moxe 1a ce n3mon3BaT
JTAHHY 332 CyMapHaTa pauaius, KOUTO Ja C€ YMHOXAT ¢ KoehuiueHTa
CQ =0,52. B37]

57 https://bg.wikipedia.org/wiki/ CibH4eBo usIbYBaHe
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CabHYeBH KOCMHYECKH JTHYHU

CrsraueBute kocmudeckn Jisud (CKJI) ce HapuyaT eHepreTHIHO
3apeIeHUTe YaCTHUIM — EJIEKTPOHHM, MPOTOHU U smpa (?) — WHKEKTH-
panu ot CrpHIIATa B MEXTYTUIAHETHOTO pocTpaHcTBO (Pas0upaii "a-
naktuku). Eneprusta Ha CKJI ce mHamupa B amama3oHa OT HSIKOJKO
KeV (xkuimo-enekTpo-Boira) 10 Hiakoiko MeV (Mera-enekTpoH-BOITA).
B nuckute cu wactu ot nuanaszonure CKJI rpaHnyar ¢ mpoToHHUTE OT
BHCOKOCKOPOCTHUTE MOTOIM Ha CibHYEBHS BATHpP. YacTunure Ha CKJI
ce SABSIBAT MOCIE/ICTBHE OT CTHPHUEBOTO H3PUTBAHE.

KocmMUYecKn nbUn € yATPaBMCOKa eHeprua

Eneprusita Ha Hsikon 4yacTHlM (Hanpumep, yactuuute «Oh-My-
God» ) (uemo, karo ,,0, boxe Ham“ — crtaBa BbIpoc 3a bora Ha CbB-
peMeHHaTa HayKa HapedeH ,,0-Mo#-I'ociogn‘!) mpepuiaBaT rpaHu-
nata Ha T.H. [ 3K (['paitzen-3anennna-Ky3muH) — TeopeTudHaTa rpa-
HUIIA 32 EHEPTUATA HA KOCMUYECKUTE bur € 5.10 %V, mpuuunena ot
B3aUMOJIEHCTBUETO C (POTOHUTE HA T.H. PEITUKTOBO U3bUBaHE (KOCMU-
YECKO C8PLXBUCOKOUECHIOMHO (OHOBO usivyugare). HIKOIKo aeceTku
OT TE3W YacTHIM Ca PETUCTPHpPAHH OT SIMOHCKaTa obOcepBaTOpHs
AGASA. Te3u HaOMOICHMS, WU Ja KaXEM T3 ,,HEChIIIacyBaHH
ChC CbBPEMEHHOTO Hay4HO IO3HAHHE SIBJICHUS HAMAT OOSICHEHHUE U JI0
nuec. .. (,,3amo ce 3aspkaam ¢ Hac? M Hue nMaMe ceMelCTBO U HUe HUC-
KaMe Jia sifieM. .. ,,)

XM, HUE Jja CU POJBIKUM, C HELIO M0-3€MHO:

ChliecTBYBaHETO Ha aHTUHEYTPOHA U BH3MOXKHOCTTAa MY 32 aHU-
XWJIalus ¢ IPOTOHU € MOTBbpAeHA mpe3 1958 roauna ¢ ekcrepuMeHTH
(IToxazaxme T0 B pa3zen 5).

p+tpon+n (5.17))

OO0pa3yBaHUAT aHTUHEYTPOH € ¢ eHeprus oT okoio 50 MeV u
npeneTsasa 9,5 CM U ToraBa aHUXUINpA.

n+p- 37"+ 2.1 + x.n° (5.18)

Hemo, kaTo u3Boa: CturHaxme A0 MOJIOKEHUETO, Y€ PACTUTE-
HUTE BUOBE 10 JIMIETO Ha 3eMATa MpUEMAT KOCMHYECKH JTHUEHUS C
MHOT'0 [T0-BUCOKa EHEPIHs OT MperoaraeMara oT yYeHUTe (€Heprust)
B Ipolieca Ha (POTOCHHTE3aTa, yCTaHOBEHA MPaKTHYECKH KaTo easa 1-
3% ot ®AP (®0TO-CHHTETHYHA AKTHBHA PaJiNALUs).

Hemo, kato 3a6enexka: ToBa, ye ChBpeMEHHATA HayKa HE 3HAE,
KbJE OTHBA JpyraTta dacT oT eHeprus (97-99%), Hukak He O3Ha4aBa,



ye Ta (Eneprusra, u To ot ,,Kocmoca®) He y4acTBa B MpoOIIECUTE HA
¢dotocuHTe3a, pacTexk, cunresupane Ha BAB (buonornuHo AKTUBHU
BemecTBa) u T.H., 1 Haii-HaKpas B ChbHYBaHOTO, U OJICHyBaHOTO OT
MeH, omnoxkaane. (,3aimo ce 3aspkmamni ¢ Hac? U Hue uMaMe ceMelic-
TBO U HUE UCKaMe Ja siieM... ,, — AMHU sDKTe, a3 He BU Ipeyal)

8. KBaHTOBU MeXaHM3MH NPH JBOHHOTO OILIOKIAHE HA LBET-
KOBHUTe pacTenus. CHHepreTuka ¢ (Ha) KOCMHYeCKOTO JIbYeHMe.

KBaHTOBBIE MeXaHU3MbI JABOWHOI0 OINJIOAOTBOPEHUS I[BET-
KOBBIX PacTeHuil

(3abenexka: ToBa 3armaBue € M3MMCAaHO HA PYCKH, 3alI0TO BHPXY
0a3aTa Ha TO3W pa3fes OT KHUraTa MUIIA HAay4deH AOKIan. AKo, pyc-
KWTE YYEHH IO PHeMaT — MHOTO €a I'0 3aKbCaIM HAy4YHO U ....M3001110.
— 0.a. Ho, nma u MHOTO TI0-3aKbcanu OT pycHauute! Karo nmorneanere
B paszzen ,,9. [Ipunoxkenus* me paszdepete 3a KakBo uze ped....Kakro
Y J1a TO TOBOPA M YBBPTaM, OBJITapCKUTE YUEHH ca ,,Hail-B Hac* ¢ Hay-
Kara. Te, 10 HUKOM Ha4yuH, HC M€ IOIIyCKAaT A0 TAXHAaTa HaydHa fACJia
(ITosicuenwme: ,,flcma™ — MACTO 3a MOCTaBsiHE HA XpaHA 3a MPEKUBHH
JKUBOTHHM, KaTO KpaBH, OBLE U npoune. — He mon3Bam nureparypHH
WU3TOYHUIIN). ).

IpenucnoBue ot mpodecop Sna Pamera-Mepmxanosa: U1
MHOTO C€ 4y, Jajii 3arjaBuero He e no-pobpe aa ¢ "CUHEPTE-
THUKA HA KOCMMWYECKOTO JIBYEHUE", a ne "C" - moto cunep-
reTukaTa cu € "¢" Mo CBHIMHOCT B cebe CHM U Ha caMOTO HEINIo, CHHEep-
TETHYECKOTO B CHIITHOCTTA CH HE € cBbp3Ba C HUIIO - TO € BCHYKOTO U
HUIIOTO, IIIOTO CH € OTBOPEHO, HAMA Pa3CTOSHUE, 3a Aa uMa '"¢". ToBa
ca CH pa3roBOp-4YEHIIA MEXy Hac 32 (MHUTE HEIIuIa, IPOCTO J1a CH
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Or pazgen ,,6. OpranndyHa U HEOpraHUIHA MaTepusl.” 3amucaxme
3a ¢yHkuuoHanHute (f) W camocTosTeNnHU (S) KBaHTH Ha )KHMBOTA,
ypaBHEHHSATA OT Bpma

=[p7 +ep' (b1 + eg? )+ e’ (gl )]+
[eo, (eg D]
s = [eg" (egh)]

Karo 3a yeren unnexc (2n) Ha (f) uMame GYHKIIMOHATHN KBAaHTH

Ha KUBOTA OT BUJIA!

=[(p1 +eot) + ef']



3a HeuereH uHAeke (2n+ 1) Ha (f) umame QYHKIHMOHAIHH

KBaHTH Ha KUBOTA OT BUJA:
fans1 = [(P1 +e5") + o]

Kato 3a ueten nunzaekc (2n) Ha (S) UMaMe CaMOCTOSITEITHU KBAaHTH
Ha )KMBOTA OT BHJA:

s2n = [(eg")]

3a HewereH uHACKC (2n+ 1) Ha (S) MMaMe CaMOCTOSTEIHU
KBaHTHU HA KUBOTA OT BUJIA!

sane1 = [(egD]

8.1. Coriacuo 1. IlpencraBsine pa3BUTHETO HA MBKKHTE MO-
JIOBHM KJIETKH - TaMETH (J1a KayKeM TOJICHOBH 3bpHA), Ype3 KBAHTUTE
Ha xuBota. (Ot Tabmuna 4.) B paznen ,,3. 3apaxxaaHe u pa3BUTHE Ha
MIOJIOBHUTE KJIETKH B pacTeHHATa. KBaHTOB MeXaHHW3bM Ha CIepMore-
He3a W OBOreHes3a.” 3a crepMoreHe3a MMaMe KBAaHTH Ha KUBOTa OT
Buaa (Tabmuma 4.1.):

f+f;

f1+s1
f1+fo
S1+S2

Taoauna 4.1.

8.2. Cpriacuo: 2. [IpencraBsine pa3BUTHETO HA KEHCKHUTE TO-
JIOBM KJIETKM — TaMeTd (Ja Ka)XeM OCEM sIpeHa 3apOJHIIHA TOP-
OMuka, MOXKE€ U cak4e), upe3 kBaHTUTe Ha xuBoTta. (Tabmmma 3) B
paszzern: ,,3. 3apaxkJaHe U pa3BUTHE Ha MOJIOBUTE KIETKH B PACTEHH-
sta. KBaHTOB MeXaHW3bM Ha CTIIEPMOTCHE3a M OBOT€HE3a.  3a criepMo-
reHe3a UMaMe KBaHTH Ha )uBoTa oT Buja (Tabnuma 3.1.):

f+f;

fi+s:
Tabauna 3.1. fi+f,
$1+S2
1+,
fo+ss
S1+S2
S+S1




A. KBaHTOBH MeXaHHW3MH Ha MB/KKHTE MOJIOBH KJIETKH - Ta-
METH MPHU ABOHHOTO OILIOK/AAHE HA IBETKOBUTE PACTEHHSI.

CeoriacHo Tabnuma 4.1 u 8.1 MokeM J1a TpeICTaBUM MBXKKHST
ramMeTo(uT Mo ciaeJHU HAulH:

A.1. 3a mppBUAT ciepMuid (TEHEPATUBHO SAPO — IICHO SIBPIIC):

f+fi=[(pi+ex") +eg'] + [(p1 +e") + o]

(1.8.)

3abenexka: KBaHTuTe Ha )KMBOTa HAa MBPBUAT ClepMuUil (TeHe-
PaTUBHO AP0 — JsICHO simbplie) ypaBueHue (1.8.) cpBnamar c¢ kBaH-
TUTE Ha XMUBOTA Ha CPEITHOTO aHTHIOIHO sapo ¢ ypaBueHue (5.8.).
Te3u KBaHTH Ha KUBOTA MOTaT Ja Ce JeIAT, HO He MOTaT Jla HapacTBaT
— uaMar Oasa (s). Hamuunure 6asu ( Sp, U Sppeq ) OT JCJICHETO Ha
(GYHKIMOHATHUTE KBaHTH, HE Ca JOCTaThbUHU Ja MPOABIDKH Mpoleca
Ha pa3MHO)KaBaHE U JICJICHE.

A.2. 3a BEreTaTuBHOTO SAPO:

fi+s1=[(p] +eg") +eg?] +[(egh]
(2.8)

3abesexxka: KBantuTe Ha )KUBOTa Ha BEreTaTUBHOTO spo (f1 +
s1) (MBxku ramerodut) ¢ ypaBaeHue (2.8.) chBHagar ¢ KBaHTHUTE
Ha JKUBOTA HA IEHTPATHOTO IUIUIoMAHO siapo (fq1+sq)  (1Ba
ctpana) ¢ ypaBHenue (6.8.). Te3u KBaHTH Ha )KUBOTA MOT'aT J1a CE ISIIST
(uMaT GyHKIMOHAJIEH KBAHT Ha )KMBOTA, KOMTO ce e f1) W mMorar
na HapacTBar (umar 6asa (s)). JlesaeHnero Ha QYHKIIMOHAIHUTE KBAHTH
Ha JKMBOTa, 00ade, He € AOCTaThYHO 3a J]a Ce MPOJIBIDKH IMpolieca Ha
pasMHOXKaBaHE U JeJieHe, KaTo TP HOPMAITHOTO JIeJIeH a KIIETKHUTE -
MHUTO34.

A.3. 3a BTopusAT criepMuil (reHepaTUBHO SAPO — JISIBO SIABPLE):

fi+f2=[(p +e5") +ef'] + [(p1 +eg") +e5]
(3.8)

3abenexka: KBaHnTuTe Ha )KMBOTa Ha BTOPHAT CIIEpMUiL (TeHe-
PaTUBHO S/IPO — JISIBO sABPIIE) ypaBHeHHe (3.8.) cbBmamaT ¢ KBaHTHTE
Ha JKMBOTA HA JIIBO U JSICHO aHTHIOAHO sapo ¢ ypaBHenue (7.8.) u
(7.8.)".

A.4.3a 00BUBKHTE BBHTPEITHA MHTHUHA - THHKA U BHHIITHA €K3UHA
- MO-TOJIsAMA.

s1+52 = [(egD)] + [(egh)]
4.8)



3abenexxka: KBanture Ha kuBOTa (OOBHBKHTE BBTpEIIHA HH-
THHA - ThHKA M BHHIIIHA €K3HHA - TI0-ToJisiMa) ypaBHeHue (4.8.) cbB-
mazaT ¢ KBaHTUTE Ha JBETE€ CHHEPreTHYHH siapa (OT AACHO U OT JISIBO
Ha siiiiexseTkara) ¢ ypasuenue (8.8.) u (8.8.) .

b. KBaHTOBH MeXaHM3MH HA ;KEHCKHTE MOJIOBH KJETKH — Tra-
METH [PU ABOIHOTO OILIOKIaHe HA LIBETKOBUTE PACTEHMSI.

CeoriacHo Tabmuma 3.1 u 8.2 MOkeM 11a TIPeICTaBUM JKCHCKHST
ramMeTo(uT Mo cieJHUS HAulH:

Bb.1. 3a cpenHOTO aHTHIIONHO sAAPO (OT TpUTe OpOsT AHTUIOIAHU
A7Ipa, B TOPHATA YaCT HA )KEHCKHUS TaMeTOPHT):

fH+fi=[(pi+eo") +eg'] + [(p1 +e5") +eg']
(5.8)

3abenexka: KpanTure Ha KMBOTA HAa CPETHOTO aHTUIIOAHO SIAPO
(ropHaTta yact Ha skeHckusi rameToduTt) ¢ ypaBHenue (5.8.) cbBnanar ¢
KBaHTHTE Ha >KUBOTA HAa IBbPBUAT CHEPMHUH (T€HEpaTHBHO AP0 —
asicHo siabpue) ot ypasHenue (1.8.) — (f + f1). ToBa chBnaneHue, He
e cirydaifHo. AHTHIIONHOTO SApo OoT Buaa (f + f41) B ropHaTa yact Ha
JKEHCKUSAT raMeTO(QuT ,,He TI03BOJIsBA* — ,,0TOJILCKBA™ KbM JIOJHATa
gacT cnepmus ot Buna (f + f1) v Toii BIU3a B B3aMMOJICHCTBUE C CH-
HEPreTUYHOTO SIJIPO C KBAHTH HA JKUBOTA OT BUJA Sq + Sy U C SUIEK-
JieTKaTa C KBaHTH HA XMBOTA OT BUja (S + §q).

[TepBusT ciepmuii — B gsicHo ( f + f1 ) MOXke Ja JOCTUTHE 10
JOJIHATa YacT Ha KEHCKHUAT raMeTo(uT (3apoAMIIHATa TOPOMYKA WIIH
3apOAMIIHO CaK4e) U J1a TOIy4YH 0as3u oT Buja (S1 + S3), 3a1I0TO ca My
HEOOXOJMMH U Ype3 TAX Ja OIUIOH SHIeKIeTKaTa OT Buja (S + S1 ).
OmuokganeTo craBa OyarojapeHue Ha HAIMYMETO Ha ,,IIbPBUYHU
KBaHTHU Ha )kuBoTa oT BUAa f u S Bcuepmus (f + f1) u situexner-
kata (s + s1). OOpa3syBaHa KJeTKa (3UroTa), Clie/l OIUIOKIaHETO HMa
Buza f + s , npua0OuBa TUILIONIHA CTPYKTYpa (2N) 1 MOXKe Bede Ja
M3BBPILIBA T.H. HOPMAIIHO JIeJIeHE Ha KJleTKaTa (MUT03a) U Ja 00pa3yBa
¢usnuecku opranusmu. (Bmxk, B 3. 3apaknane u pa3BuTHe Ha MO-
JIOBUTE KJIE€TKH B pacTeHusiTa. KBaHTOB MexaHM3bM Ha cpeMore-
He3aTa U oBoreHesara: ,,JIpyrure e KJIETKH (CHHEPTUYHUTE) [0 STii-
HeKIeTKaTa u3paboTBaT 0cOOCHH XMMHUYHM BEIIECTBA M IOMarar Ha
criepMuiATe (HEeTIOJBUKHH CIIEPMAaTO30H/IN) J1a C€ OPHEHTHPAT KbM sTii-
HEeKJIETKATAa 1 KbM LeHTPaJHaTa KieTka. — Tyk mon ,,0co0eHu Xu-
MUYHH BeIeCTBa , TpsOBa Aa ce pa30upa, ue Ha yUCHUTE HE UM € SICHO
KaKBO M Kak ce ciryuBa! )



Omie eHa CKOOA: (Lnvvvevvennennennenn, 3abpaBux ja 7100aBs, 4€ ChbM
BHYK Ha KyJak W Oamja mu e 3amanui [lneBeHCKHuT Tearsp (0KOJIOo
1986 1.). — 3a ToBa me cu moropopuM cien manko!) — ,,IIAK OTKA-
YA — 6e3 Topa!!!!!*“ ) (Ha MacTOTO Ha MHOTOTOYHETO GSX MOCTa-
BWJI €IMH HAy4YHO HEHAYYHO IOCJIaHUE KbM ChBPEMEHHATa Hayka, HO
B UMETO Ha J0OpHs TOH U BEXJIMBOCT U OT yBaKCHHE KbM Ipodecop
Slna MepmkaHoBa, ro mpeMaxHax — 0.a.)

B.2. 3a eHTpanHOTO JUIIIOWAHO Aapo (JIsIBa CTpaHa) B CpeaHATa
YacT Ha )KEHCKUS raMeTouT:

f1+s1=[(p1 +ed?) +eg'] +[(eg™)]

(6.8)

3a0enexka: KBanture Ha )KUBOTa HA HEHTPATHOTO TUTLIOHIHO
sapo (JsiBa crpana) ¢ ypaBHenue (6.8.) chBmagaT ¢ KBaHTUTE Ha. XKH-
BOTA Ha BEreTaTMBHOTO AP0 (MBXKKH raMmeTodut) ¢ ypaBHenue (2.8.)
(f1 + s1). ToBa cpBHAzEHME, CHIIO HE € cny4aiiHo. Kakro 3Haem: ,,B
LEHTBPA Ha 3pAjiaTa 3apoJuIIHa TOPOMUKa UMaMe SIIPO KOEeTo € oOpa-
3yBaHO OT CJIIMBAHETO Ha JABE MOJISIPHH SIAPA, TO CE HAPUYA LIEHTPAITHO
SIIPO ¥ B HETO Habopa oT xpomo3omH e ziBe ((2n))“. T.e. Umame oOmra
JMIUTONIHA CTPYKTypa (2n) orBuaa f1 + 51 u  fo + 5. BeaMoxHO
€ HAKOM J]a TO 3aMHTepecyBa TOBa: - 3aIll0 Ta3u CTPYKTypa He POIbI-
’kaBa j1a ce fenu? OTroBopbT € mpocT: - Hamame mbpBHUHUTE KBAaHTH
Ha JKMBOTa OT BUja f + § M 10 Ta3u NpUYMHA (M HAKOJIKO APYTH) Jie-
JICHETO U HapaCTBaHETO € caMo JI0 ONpeAesIeHo nonoxkeHune. Heka mor-
JIeTHEM KbM BEreTaTUBHOTO sApo ¢ ypaBHenue (2.8.) (f1 + S1) oT
MBKKUS rameToput. Ot bruosjornynara yact Ha Haykata boraHukara
(Cnomuu cu 3a meH 1-H [Ipodecop Aumutsp Ilees (Ilocneanust med
Ha MHctuTyTa o boranuka npu BAH, npean HEroBoTo OKOHYATETHO
3aKpUBaHEe OT M3BBH3EMHHTE — 0.a. ) ¢ 100po...) 3HaeM, 4e KOTaTo 1Mo-
JICHOBOTO 3BPHO MOMNagHE BHPXY OJIM3ANLETO Ha IUIOAHUKA — TO 3a-
noyYBa (HeroBara BereTaTHBHA 4acT) J1a ,,ioHuKBa“‘! OOpa3yBa ce eauH
T.H. c(OH, B KOWTO U, IIpe3 KOMTO B KyXaTa My 4acT, KaTo B Tph0a ce
nskar neata ciepmus (f1 + f2) u (f + f1). [Mowure npusitenn yue-
HHUTEe, 00avye He MM Ka3BaT KOW OT CIIEpMHUHTE C€ IBIKHU MPBB. To3u,
KOWTO OIUIOXK/A SIMLEKIETKATa WU TO3U, KOUTO LIE Ch3AaJe TPUILIO-
WIHUTE CTPYKTYpH (3N) B emOproHanaus cak? (Bmwxknam, ye Bu e Bce
Tas KOH 111e ce IBMXH IPHB, HO HAa MEH He MU € Bce Tas.). Coiio, Te3u,
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MOWTE MPHUATENN — YUCHUTE, He MU OTTOBapsT U Ha BbIIpocute: - Kos
TOYHO, OT JPYTHUTE ABE KIETKU (CHHEPTUYHHUTE) 10 SHICKIIETKATa, 10-
Mara Ha eIWHHS CTIepMHUH (M KOW TOYHO CIIEpMHI) 1a ce OpHUEHTHpa
KBM siIiekseTkaTa (CTpyKTypa S + Sq) W/WiIH, KOW TO-TOYHO OT ApY-
rHsl ciepMuii (M KOM TOYHO CIIEpMUif) e ce OTIPaBH KbM LEHTPAaJ-
HATa KJeTKa. (II0-TOYHO KbM CTPYKTypaTta oTBuaa f1 +s1 u  fo +
s2)?]. Cudona cbe crpykrypa f1 + 1) HapacTBa u ce A€, KaTo ce
OTIIpaBs KbM BXOJa Ha eMOproHanHu cak. Koraro ce cutyupa a0 He-
TOBUS BXOJl, IPOHKMKBA B HEro (eMOpHOHAMHUS cak) U crupa. Crnupa
3aII0TO MUMa aHTUTIO/A HA KIIETKA ChC ChINATa CTPYKTYpa OT IEHTpa-
HOTO s171po - f1 + s4. ToraBa unBa pen Ha 1BaTa CrIiEpMHUsI 1a CH CBBP-
maT paboTaTa — €IMHUAT 13 OIUIOIU STHIIEKIIETKATa APYTHUS 13 Ch3IaJIe
JUIUIOWAHATA CTPYKTYPH — XPaHUTEITHUTE BellecTBa (T.H. CeMeIeI )
B cemkaTta. (EcrecTBeHO, He 0€3 aKTUBHOTO y4acTHe Ha CHHEPTUIHHTE
sapa oT BUIa Sp + Sy.)

Bb.3. 3a n5cHOTO W JIIBO aHTUIIOJHO AP0 (OT TpHUTE OpOsi aHTHU-
MIOJTHU $I/Ipa, B TOPHATAa YacT Ha KEHCKUS TaMeTO(uUT):

fitfz=1[(p1+e5") +eg'1+ [(p7 +eg") +ef’]
(7.8.)

fi+f2=1[(p1+e") +eg'l+ [(pf +eo") +e5’]
(7.8.)

3a0ene:xxkka: KBanture Ha ’)KMBOTA Ha JIIBO M ASCHO aHTHUIIOIHO
spo ¢ ypasHenwue (7.8.) u (7.8.)° chBImagaT ¢ KBAHTUTE HA KUBOTA HA
BTOPHUSAT CIiepMHl (T€HEPATHBHO SIIPO — JISABO SIABPIE) YpaBHEHHE
(3.8.). T'opkusit BTOpH cniepmuii! TpsiOBa 1a W3BBPBH IBTS 10 IIEHT-
PaJHOTO SAPO C AUIUIOUIHA CTPYKTYypa (2N) U Ha BCUYKOTO OTrope Jia
Ch37a/le TPUIUIOUAHUTE CTPYKTypa (3N). Hsakoil me My ce mpoTuBo-
MIOCTaBH JIM - 3a J1a MOXe Ja CH CBBPILIM padoTaTa Mo Ch3/1aBaHETO HA
TpetnyHara cTpykTypa? — Jla! ToBa ca He eqHO, a ABETE aHTHUIIOAHH
A1pa OT BHJIA, KATO HETOBHS, ChC CTPyKTypa f1 + f2 . Heka mpoce-
JIUM IBTS HA TO3HM BTOPHU criepMuii ot Buga fq1 + f, . EnHoto ot cu-
HEpruyHMTE sipa (XarwiouaHa Kietka — 1n) ot Buaa §q + S, opueH-
THUpa W HampaplisBa CIEPMUsT KbM IEHTpaiHOTO syipo (fq1+s; u
f2 + s3) Kato My otaBa cBouTe caMOCTOSITETHN KBaHTH Ha KHBOTA
ChbC CTPYKTYypa OT BUAA Sq + S3. U Toif, oT Buza fq + f, , cien nmope-
JIUIIa OT MPeoOpa3oBaHus ce MPEBPHIIA B KIIETKH ChC CTPYKTYPA OT JBa
KaHTa Ha )KUBOTa ¢ BUAA: f1 + S1 U f, + s5. (HoBo-nomy4eHna crpyk-
Typa € UICHTUYHO ChC CTPYKTYypaTa Ha LEHTPAIHOTO SAPO!)

Koe, u kak crapa:



F1+f)+ (s1+52) = (f1+s0)+ (f2+s2)

ETo, Taka craBa u mu craBa! (Ha HsKoii, ako He My € ICHO, KaKk
CTaBa W MU CTaBa, Jja c€ 0ObpPHE ChC CHOTBETHUTE - KOHKPETHH BBII-
pocH KbM KOMIITUHKUTE MH.)

B u3BBH epoTHYHA CHUTYyalusl, 3a U3SICHABAHETO HA TO3HM BBIPOC
ce 00BbpHETEe KbM MOTOKA OT KOCMHUYECKHUTe JIb4YU. B mpoTHBeH ciry-
yail KbM KOMIIUUKHUTE. . ..

AOe, kaxxu Hello 3a TpuronaHuTe cTpykTypH (3 N)! — bes mapu
HUIIO HsMa na kaxa! Jlalite Mu 3 (Tpu) JieBa ,,Ha 1sw10™ (camMo eHa
0OaHKHOTHA WJTM MOHETA) U BeJIHATA III€ HAyYUTe BCHUKO.

b.4. 3a nBeTe cuHepreTHyHH sAApa (OT JICHO U OT JISIBO HA STHTIEK-
JICTKaTa, B JOJHATA YaCT Ha KCHCKUST raMeTO(puT):

s1+52 = [(egH] + [(egh)]

(8.8.)

s1+52 = [(egH] + [(egh)]
(8.8.)°

3abenexka: KBanTure Ha )KMBOTA Ha JIBETE CHHEPTETUYHU S/Ipa
(oT msicHO W OT JIIBO Ha stiitiekieTkaTa) ¢ ypaBuenue (8.8.) u (8.8.)
CHBIIQJIAT C KBAaHTUTE HA JKMUBOTA OT BUjA S1 + S (OOBHBKHTE BBT-
pelllHa MHTHHA - ThHKA U BHHIIIHA €K3HHA - [O-TOJIsiMa — TOBa € B
NPAITHUKOBOTO 3bpHO) ypaBHenue (4.8.). — ToBa mbK K,BO 3HAYU? —
Ille monuTaT 1o JiroOo3HaTenHuTe. — OKOJIO SHIIEKIeTKaTa MpeIcTa-
BEHa KBAaHTOBO Taka S + §; (Bwx u ypasHenue (10.8) — mo-namgoimy.)
“MaMe JIBETe CHHePTeTUYHH SApa ¢ KBAaHTOBA CTPYKTypa OT BUa S1 +
s, (Bmx ypaBHenwus mo-Harope (8.8.) u (8.8.)"), xouto s obxBamar
IUTBTHO. B MBXKKHAT ramMeTouT, 0OBUBKaTa 0OXBAaIaIla JABaTa Criep-
MU M BET€TaTUBHOTO sipo (kBaHTOBa npezctaBenu ¢ f + f1 u f1 +
f2 —cuepmuii 1 fq + S1 — BEreTaTUBHO ApO) CHILIO € IPEACTABEHA C
KBaHTOBATa CTPYKTypa OT BUAA S1 + S (BUXk chio u Tabnuma 4.1.)
ToBa cwpBcem He e cimydaitHo! (Cimpam 10 TyK, 3aII0TO KOMIIUATA -
Mwieto 3a0MBa €IHM METAJIHM KOJIOBE IO CaMd Ipo3opena MU U
CJIOXKH €JTHa Mpeka U HUIIO He BmkaaM. [la ca )KWBH U 3/ipaBU BCUY-
KHTE CITY>)KATEIH Ha ,,ATEHIIHATA 10 Te0J1e3usl, KapTorpadust U Kajac-
Tbp - Cousa*! A, mpk cHomu riegam u uyBam llpesunenTsT Ha PB,
KaK HaCTOMYMBO MpHUKaHBa HamuTe chHapoauuuu ot CALLl na ce Bbp-
Hat B Pb... - Enare cu, enare cu! U Ha Bac e Bu 3abuem Koaderara
(ToBaTO Ka3Bam a3, He [Ipe3unenta — 0.a.)... Jla, 6, 3abpaBux: - EnaTte
CH, eJaTe CM UMaMe CH BEUe MajKO KOJAWHIbp-ue (Ha aHTJIHICKH:
LHC, Large Hadron Collider)! (ToBa bk ro ucKaiie, CbC CUTYPHOCT,



[Ipe3unenta, korato Oemre Ha nocenienue B [IEPH (EBponeiickus nien-
TBp 32 SAPSHU U3CIIeaABaHus)— 0.a.) 32 YCKOPUTEIS Ha €JIEMCHTapHHUTE
(kKaTo MEH) JYaCTHUIM CM€ CH THCaJi ¥ TOBOPIJIN B ITbpBaTa M BTOparTa
9acT Ha ,,MOKpHUTE ChHUIIA HA JICUUTEIA-OUIKap ...... “— Ox, OpaTa-
puHo, 6bnrapuno! Koii Te Tebe nokapa 10 Ta3u kpuBa HUBa? — Hukoi,
HE M€ € JoKapal, a3 ChbM CH Ce JOoKapaxX. 3alloTo CbM MHOTO, aMa
MHOTO BEJIMK U BCHYKO MOTa U 3HaM..... AMan! (3a ma nma puma — 6.a.)

)

B.5. 3a neHTpaIHOTO MUILIOWIIHO SIAPO (ASICHA CTpaHa) B Cpel-
HATa YacT Ha )KCHCKUS TaMeTODUT:

— -1 1 -1

f2+sz2=[(p1 +eg") +eg'] +[(eoh)]
(9.8)

3alesie:xkka: TyK HsAMaMme ChBIIAJICHUS.

B.6. 3a sifiexnerkara (B nonHaTa 4acT Ha KECHCKUAT raMeTodur):

1
s+s1=[(egH] + [(edM] (10.8)
3abenexka: Tyk HAIMaMe ChBIAICHHUS.

B. Cunepreruka B MEXaHU3MHUTE HA OBOTeHe3a, CIIePMOreHe3a
U OILIOK/IaHEe ¢ KOCMHYECKHTE JThYH.

(A, msax na 3abpass! O6enax npeay TOBa Aa BU pa3Kaka 3a MOsi
MUJIOCT KyJIAIIKKSL BHYK M HErOBa MIJIOCT 0aIia My — HoAraiBaya Ha
Paiixcrara, mapgaon [lneBenckus Teatbp! AGe, KakBoO 1a B Kaxa? — A3
CBbM €IHMH OT IIMOHEepHUTE Ha aueTukara B Pb, karo 3amounax nuerny-
HUTE CH TIPOYYBaHMsI B XpaHeHeTo oie korato Pb (Pemybnuka brira-
pust), 6emie HPb (Haponna Pemy6nmka Bwarapus). Hakparko: Hs-
KOJIKO ITBTH B TEKCTOBETE HA KHMIKKUTE TIOAYepTaBax - He 0e3 TopJIocCT,
Yye ChbM CeJIsIHYE, MPOPAChJl MO-KbCHO B ,,KaTO CEICKH NMustHuua“. XKu-
Beex 0e3METEeXHO M IACTIMBO Ha cejo. Ilo pen conuamHo-monInTH-
YeCKH MPUIMHY M€ OTTIIS)K1axa U Bp3nuTaBaxa 6aba u msmo0. (Meko u
JIEKO Ka3aHOo JI0 KbM ITbPBU KJIac HE MMO3HaBax Maiika u Oama.) Korato
JKUBEELI Ha Cello, HAMAa Kak J1a He ce TPYIMII W Ja He [oMmaral, ¢
KaKBOTO MOJKEII, B ceJICKUS OUT. Makap u Marbk (CUrypHO ChbM OWMIT
KbM 4-5 ronuieH, ToBa € HIKBAE KbM 1962-63 roamHa.) €1HO OT 3a-
IBIDKEHUsITa MU Oerie a otuaa 1o gypHata 3a xyi16. Tyk TpsiOBa aa
Ka’ka, ge XJIs10 Ha CeJIo Ce JaBalle Cpenty T.H. ,,KyTIOHH 3a XJIs10° — ToBa
€ 3a He3HaeluTe WK 3a0paBuinTe. Beekun mMecel] TH OTITycKar onpe-
JIeJIEHO KOJTMYECTBO KYMOHHU U C TAX M3KapBal Mecena. Ta, mpes JieH,
XOJIeX 3a XJISI0 M cpelly KylIOHU MU JIaBaxa eIHU Xy0aBu Oenu Xis100Be
— 0OMKHOBEHO CIIETIEHHU [1Ba XJ1s10a €IHU C IpyT — Ha TUX UM CE BUKallE:



»0a0a u nam0“. EctecTBeHOo, A0KAaTO ce MpUOMpax J0 BKBIIH, CH IO-
XamBax OT XJg0a - 4YecTo JOCTa CH NoxamBaxX. ENWH mpekpaceH JeH
oTHBaM 3a XJisI0 TMoJlaBaM KYNOHHWTE H.....MH OTKa3axa JBara Oeiun
xmst0a. — Tu, - kKa3Ba My xJiebapkara - CH KyJIalllKil BHYK, He pa0OTHII
B TK3C-To (3a mo mmagure Tpynoso Koonepatusuo 3emenesncko Cro-
MMaHCcTBO — 0.a.), 3a TeO HaMa Osu1 xis10! ETo 1 gep x116 (Taka ce kas-
Ballle Ha TUMOBHS XJIs10 Ha ceno). He, moMmHs kKak ¢cbM ce mo0pain ao
BKBIHM! 3a MO€ TOIsIMO IIACTHE, HE 3HAM 3aIl[0, TO3H JicH 0a0a He Oere
Ha ,,nuBata‘ Ha TK3C-To. He moMHs KaKBO CbM U Ka3aJjl, HO IIOMHS KaK
ce YyBalle U3 ISUIOTO CEJI0 HEWHOTO ,,9yMOCBaHe™ (J1a TO MpHeMeM,
KaTO JKEHCKW BapUaHT Ha ICyBaHe WM Hapuyaue): ,Jla ru uymara
uzsiie, naHo®, ,,Jla ru 3emsiTa yepHa B3eMe, 1aHo™, ,,bs1 NeH 1a He BU-
IAT, naHo®, ,,Bce wep xma0 ma smat menarta um, maHO™ W T.H. J{Hec
pa3bupam, ge HeitHOTO yymMocBaHe (,,Bce dep xmsa0 nma sgar merara
umM“) e ,,xB((p)aHano TUKUII — BCHUKUTE Jela U BHYIU HA ,,9yMOca-
HUTEe OT 0aba, ce XpaHAT JAMETUYHO C YepeH (cera My BUKAT ITbJIHO-
3bpHECT XJI510) — penoaram, He uM e chbBceM 31e! Camo, Je He 3HaM
JIpyroTo 4YyMocCBaHe, karo: ,Jla ru uymara uzgne“, ,,/la ru 3emsra
YyepHa B3eMe™ W ,,bsu1 ieH Ja He BUAAT 1a He OM Ja ce OTHAcs JI0
nHemHoto Hu  , jaepemxe” (mepemxe — TYyp. MH. Iepe-
okerta, cp. Pase. Ilonoxenne, cherossnue. Kax cmueha 00 mosa de-
peodice? — nzrounuk http://talkoven.com/ ) 3abenexka: 3a TuTiIaTa
,KYJIallTKK BHYK, KOSITO M B JHEIITHO BpEMe € aKTHBHA, KaKTO U 3a TIO/I-
nanBada Ha [lleBeHCKHAT TeaThp, Il MHIa B HAKOS [pyra KHUTA... A,
X aa 3a0paBs: A3 CbM IIBPBUSAT 3al0YHAJ JUETHUYHOTO XPAHCHE B
Pb, a He KaKTO MU MPeACTaBAT pa3HUTE TaM ,,KAKMYKH' IO METUUTE.)

3abenexka ot IIpodecop fAna Mepmkanosa-Pamesa: ,,Moxern
MAaJIKO Jla ITOCMEKYHII TOBA ,,ITbUeHe’ — He CH MMbPBUAT, MOXKE JIa Ka-
eIl — TAKWBA KaTO MEH IPU BCUYKH CJIydau MMa OIle — KYJIallKU CH-
HOBE U JIBIIEPU — ¥ HUE BCHYKU CME ITbPBHUTE IUETONI03H B brirapus™
— HUKOTa YOBEK HE € €IMHCTBEH U caMm. !!!! — HUTO B reHHUaTHOCTTA,
HHTO B HEIIACTHETO, HUTO B MBKaTa cu.* 0]

[[To HuKkoO#t HauMH He UcKaM ja Bim3aM B criop ¢ [Ipodecop fAna
MepmxaHoBa, HO UIMaM HEIo J1a 100aBs: AOCOJIIOTHO BSPHO € T-3KO
[Ipodecop, ve ,,npyu BCUYKK CITydal MMa Ol — KyJAllKd CHHOBE H
IeIIepu’ - HO Kbae ca? [Ipenu Bpeme (Masiko cien ,,JleMoKkpaTuaHuTe
IPOMEHH ‘) TOBOPUXME 3a X0pa, KoHTo ca ,,Penpecupanu u ,,Crosnu

4 Slna Pamesa-Mepaxanona, luanosu Ha CunepreTuxara (MM NOTYNBAaHe N0 Napua-
sute Ha Kanuckos u Ilenyo Basnepkara) C.2019



0 3aTBOPUTE — Jake TU ,,KOMIIEHCUpaxa®“, KbJe C MapH, KbJle C MU-
HUCTEPCKHU U IPYTH ,,T0cTOBE . HUTO MM 3aBMK1aM, HUTO UMaM IMPaBo
Jla TH CHJS WITH JIa IM C€ pajiBaM — T€ ca MHHAJIH MTPe3 CBOUTE CTpajia-
HUAS W HEBOJH, - 3a KOETO ce MpeKJaHsM Ipex TsaxHata ,,[ onrora‘!
Camo HaMam obsicHenue Ha cieanus dakt: [Ipeau Jemokpanusara 0s1x
,HeOmaronagexnaen* u cien JlemokpanusiTa ChIIo CH ocTaHax ,,HeO-
nmaroHanexaeH . Kak Taka mpu cMsHa Ha eTHA CHCTeMa ¢ apyra (pas-
oupaii Conuanuzbm ¢ Kanuranuzsm (Kanutanusmet — e 3a0paHeHa
nyma B JleMokpaTHuHUTE 00IIEeCTBa, KaTo HanpuMmep B P briarapus —
0.a.), eremenTHTE, B TSX, CH OCTaBaT BCEe €IHU M ChINU. To3M (HakT,
Ha MEH MM ToBopH cienHoro: Winu cucremute CornnanmssMm-Kanura-
JIU3BM Ca €IHU U ChIIM (KaTo JIBE CTPAHM Ha €HAa WU ChIa MOHETA),
WJIH XOpaTa OTIPeIeNSIIIN KaTeropunTe (COUATHN, TOTUTHYECKH, UKO-
HOMHYECKH U HAYYHM) Ha YICHOBETE B OOMIECTBOTO (M B IHPIKABUTE)
ca equu u cwiry. Olie Helo UCKaM Jia TodepTas, a3 He ChbM OT IUIes-
JaTa ,,KyJallkd CHHOBE M ABIIEpU, a CbM KyJamku BHYK! Tasu
TUTIJIA, HE € ,,IPUCHKIAaHA" YeCTO U € MHOTO PSAIKA H TI0 TO3U TIOBOJ
HE MOra J1a KaXka, 4e: ,,BCHUKH CMe IMbPBUTE JUETON03U B bbarapus‘.
MHoro Me cbp0sT phlieTe (He e31Ka) J1a HaluIIa olle Helo (MpeaBa-
PUTEITHO 3asBsiBaM, Y€ HE ChM CIEIHAIICT B TE3W 00IaCTH OT Hayd-
HOTO mo3HaHue): B, IIspBOONTHO-00ITMHCKOTO 0OIIECTBO* OCHOBHU
€JICMEHTH Ha CHCTeMaTa ca )KeHata U Mbxka (MaTpuapxaTt — KOJIKOTO U
HEBEPOSATHO J1a 3By4n). Kato mpocioiika MOXKeM J1a OIpeIeNInM HIKOU
u Apyr BoitHcTBam eneMeHT (B mportuBopeune na Matpuapxara). B
,,POOOBJIaJIEIICKOTO OOIIECTBO* OCHOBHH €JIEMEHTH Ha CHCTeMaTa ca
poOogianeneiia u poda (BOMHCTBAIIUAT €JIEMEHT, CTaBa OCHOBEH B 00-
mectBoTo). Kato mpocioiika MokeM J1a MoKa)keM TYK, TaM HIKOH CBO-
0ojeH, HeKa ro HapeueM 3emenesel. (B nporuBopeune Ha PoGosia-
nenerna). Be ,,deonamHoTo 00MIEeCTBO OCHOBHU €JIEMEHTH Ha CHUCTE-
MaTa ca ¢eojana u ,,KPEIOCTHHSI* CEJISTHUH (,,3eMe/Ielierna‘ € 3eMeBIa-
JIeJIell, CTaBa OCHOBEH B 001ecTBOTO). Kato mpocioiika MoxkeM 11a mo-
Ka)KeM TYK, TaM HIKOH CBOOOJIEH, HeKa Io HapeueM 3aHasTuus (B mpo-
tuBopeurie Ha Peomana). B , Kanuramuctuueckoro oOmiecTBo* oc-
HOBHHM €JIEMEHTH Ha CHCTEMAaTa ca KaluTaJuCT U paOOTHHK (,,3aHasT-
gusaTa’ cTaBa OCHOBEH €JIEMEHT B 00IecTBOTO). KaTo mpocioiika Mo-
KEM Jia TIOKKEM TYK-TaM HSIKOW CBOOOJICH, HEKa 0 HapeuyeM HHTe-
nurent (B nmpotuBopeune Ha Kanuranucra). B ,,CounanuctayeckoTo
00IIeCTBO* OCHOBHH €JIEMEHTH Ha CHCTeMara ca KanmutaiucT (Ibpxa-
Bara, ¢ Macka Komynuctuuecka IlapTus) m paboTHHK (B CBIO3 CHC



censtHrHA). U, TyK KaTo mpocsioiika MOXeM Ja MOKaXKeM TYK-TaM Hsl-
KOH CBOOOJICH, HEKa TO HapeueM HHTeaureHT (B nporuBopeune Ha
Kanmrammucra — [Ibpxkaara-lIlaptust). B .. JleMokpatnaHOTO 0OIIEC-
TBO* ocHOBHHM enemMeHTH Ha cuctemara TPABBAIIIE na ca unream-
TeHTa ¥ TBopena (pa30upail BCHYKUTE 3aCTH B PA3IUYHUTE [0 BUJI U
pon m3KkycTBa). TyK KaTo npocsoiika MokeM Ja TOKaKEM TYK- TaM
HSAKOU cBOOOJICH, HeKa To HapedyeM ydueH (B mporuBopeune Ha MHTE-
nekryanena). (BcuukoTo ToBa 00aye, KAaKTO CME CBUACTEIH, HE CE
ciyun!) M BMecTo na ce rinobanusupar asetre cuctemu (pasoupaii Ka-
nuTanu3Ma u Connain3Ma) Ha 0CHOBATA HA HHTEJIEKTYAJHUS CH NO-
TeHumas (TpsOBa na 3HaeTe, ye CUCTEMaTa M YUYCHUTE B ChbBPEMEH-
HOTO JbPKaBHO-TIOJMTUYCCKO YCTPOHCTBO HE MPU3HABAT, Y€ MHTEIICK-
TyalllIuTe U MHTEIUTeHTa Morar ja Obpaar kiaacal!!!l), Te ce riodanmsu-
paxa Ha OCHOBAaTa Ha MOCPEICTBEHOCTTA, AHTHUUHTEJIEKTyaIu3Ma,
AHTHKYJITYpaTa u nceBaou3KycTBoTo. Hemno na rpema? ([lpenu He-
KOJIKO JTHH, €J{Ha J]aMa MU ChOOIIH, Y€ KOraTo ca MPaBHIIH ,,IICXO0JIO-
THYCCKH MMOPTPET™, Ha eIUH OPTraHU3aIlMOHHO BOJeNI (pa3Oupait nue-
0JIOT) Ha eJIHA TOJIAMa MapTHsl B beirapus — peuHUKOBUS MY pe3epB
owt ot He moseue, oT 500 aymu. Jla kaxxem npu 60 000, Hali-uecTo
ynortpe0siBaH!, TUCMEHO ¥ TOBOPUMO, TyMHU B ObJrapckus e3uk. He,
4e a3 CbM C FOJISIM PEUHUKOB pe3epB! Moute nymu ca no-mainko ot 300
— 3aeJIHO C HErPaMOTHUTE MU YPaBHEHHS U OIIE MO-HEPAMOTHHUTE
yeprex.) Jpyro HIMaM KakBoO J1a Kaxa. .., Ha TO3HU eTall. |

Ja nmpoapmxumM: B Ta3u yacT 0T MOETO TOBECTBOBAHHE UCKaM J1a
MOKaka M Jia JOKaXka, 4e MPH O0pa3yBaHETO Ha IOJIOBUTE KIIETKU
(MBKKH WM KEHCKU — HAMA TOJISIMO 3HAYCHUE 32 HOBOBb3HUKHAJIUTE
€HOTIOJIOBY MHIUBU/IH, y3aKOHEHH OJlarojjapeHre Ha enHa ,,KoHBeH-
K", 32 KOATO BEYE CH TOBOPUXME...), KAKTO M B CAMUTE MPOLeCH Ha
omtoxaane (Tyk o0ade HE 3HaM KaK Ce HM3BBPIIBAT TE3W IMPOILECH
MEXJy €THOIIOJIOBUTE, a U ,,KOHBeHIuATa  caKam Mb1an?!), ak THBHO
yuactBaT U T.H. Kocmuuecku spun. C Ipyru TyMu Ka3aHO: YCHBBP-
IICHCTBAHETO, MOsABATa, PA3BUTHETO U CHIICCTBYBAHETO HAa BUIOBETE
ot paznuuynute LlapcTtBa — Munepanno, Pacturenno, JKuBotuHcko u
YoBemiko BEPXyY JUIETO HAa 3eMATa € B MpsiKa 3aBUCUMOCT OT Bcernen-
CKHTE TPOIIECH H sIBJIeHUs (KAaKBOTO M Ja 3Ha4YM TOBA - ,,SIBIICHUSA).
MoskeTe 1M yBaKaeMU MPHUITEIH ¥ HENPHUATEIU Ja CU MPEICTaBUTE
KaKBO y4yJBaHEe M OOBpPKBaHE II[¢ HACTHIIU BCPEIl BCUUKUTE BUIOBE
KOCMHUYECKH JIbYH, KOTATO 3aBapsT HA 3eMsATa CaMO €IHOIOJIOBH Ch-
IeCTBA.




Heka cu nmpunomunM TBBpAcHUETO Ha Akanemuk [lerp3m Mb-
JIOBCKH (TIpe/roaraM pa3opaxre, ue ToBa € ICTUHCKOTO MU UME U Ha-
YYHO 3BaHHeE, a He U3MHUCIIEHOTO OT MEH: ,,JieunTen-omnkap Bacwur Ka-
HUCKOB — 6.a.), B 6. Opranu4Ha u HeOpraHUYHA MaTePHUsl..

“ OT Ka3aHOTO 1O Tope cieaBa, ye KUBOTHT Ha KIIETKUTE CTPYK-
Typupamu ¢puzndeckure tena B HamuAT cBIT K(0)P nnsa ot Kusora
B cBeroBeTe K(1)P - 3Be3auTe.

Ilo Ta3u w apyru NpUYUHE OTHOBO OTHBaMe IpH T.H. ,,Kocmu-
YECKHU JTBUM‘, KOUTO 3a HENpeayOeIcHU YUTATEICKH IOTICT U B30p
csKall ,,yBUCBaxa™“ B MPOCTPAHCTBOTO HAa MEXKIyPEAHETO B TEKCTO-
BeTe. CTaBa BBIIPOC 32 TOBA, Y€ CSKAIl HE MM O€Ilie MICTOTO B TEKCTO-
Bara ,,rJ1aBo0JIbCKaHuIa‘ Ha ,,MOKpUTE ChHUINA HA ....*

[Ja mornemHemM BBB BTOpaTa 4acT HA KHWXKKarta: ,,MOKpHTE Ch-
HULIA HA ,,CEJICKUS MUAHULA ..... ,,, pa3nen ,,9. KocMuuecku abun.
Cocras u npousxo. Ocuoed mbT Ha CNO-mukwia.” (Koitto Hama
BTOpAaTa 4acT Ha KHUTaTta Ha AkageMuk llers3u MbIOBCKH - HE € TO-
nsiMa 3ary0ara, He CH € JJai apuTe 3a TIYIIOCTH, IIIe TH MOJI3Ba 3a I0-
noJyie3Hu Hemia. — JloOpe ae! — Bukam cu a3. — [Tucanero, npeaneyar-
HaTa NOATr0TOBKA, pe€aaKuusd, rneyara, KOpuuuTe U T.H. CU I'U ILIallaM
TUYHO a3! A, ITbK KHATUTE MU TH MPOJIABaT CPEIly OlpeeieHa cyMma.
He moxe nu, Ha KHIDKHUS T1a3ap Ja UMa U KHATH, KOUTO Ja ca 0e3I-
natau? — He, moxe. Tu KanuckoB Humio He pazdmpam ot [lazapHa
uKoHOMHKAa H JleMokpatuuHo o0miectBo ¢ EBpo-$-Arnantnuecku
[EHHOCTH. 3a Te3W IEHHOCTH TpsA0Ba Ja cu Tuiamiare!)

Tam 3a KocMHUecKHUTe JTbUu uMame cienHoto: Kocmuueckurte
JIBYH Ca TIOTOK OT €/IeMEHTapHW YacTULUM U A4Pa HA aTOMU HA XUMU-
YeCKWU eNeMeHTH, KOUTO HaBIIM3aT B 3eMHaTa atMocdepa OT KOCMU-
yeckoTo npoctpaHcTso. Tsaxuara yecrora e oT 10?2t 1o 1024 Hz (xepua)
(ot 1 3eraxepu a0 1 Horaxepir). 411421

B 1031 pazaen uMax raynoctra qa kaxa (3a KOCMHYECKUTE JIbYH),
ye: ,, T03U T.H. ,,IIUPOK aTMOC(epeH Nopoii (MOTOK 0T KOCMHYECKH
JbYH)“ KATO Ay NMOJHBA BCHYKHTE PACTHTEHH BUIOBE U aK-
THBHO y4acTBa BbB BCHYKHTE UM (PU3MKO-XHMUYHH H OHOJIO-
ruyHu npouecu (Tyk ecTecTBeHO Biu3a M OIUIOXKIaHETO — 0.a.).

41 dusuueckas sHUMKAONEAMA, YacTb ,Kocmuueckue ayumn®, ots. ra. peg. A. M. Mpoxopos,
ToM 2, l06poTHOCTb — MarHMToONTUKa, H31aTeabeTBO "Boabimas Poceniickas sHIMKIIONE-
s, M., 1990, 703 crp., ISBN 5852700614, c. 471 — 474,

42 http://fein.uni-dubna.ru/document/Programme/Biophysics/Posobie-CosmicRadiation.pdf
(aii-aii-aii -[lyoHa - Pycusi)
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Huxkbze B HayyHaTa auTepaTypa TpeTHpaiia BbIPOCUTE ¢ OMOIOTUATA
1 GU3NOJIOTHATA Ha PACTUTETHUTE BUIOBE TO3U NPOIIeC He € oTpaseH!

Tesn mu TBBpAcHHS (3a IUICaTa Ha HAayYeH TEKCT TPETHPAII
BPB3KUTE MEXTY OMOJIOTUIHUTE CTPYKTYPU B T.H. KOCMHUYECKH JIYH)
cbBceM He ca 0e3 ocHoBaHHe!

IIpe3 50 u 60-Te TOOUHN Ha MUHAIHS BEK, KOTaTo M OBITapuTe
“Maxa HEMaJKo y4JacTue B siipeHarta gusuka ([yona, Tpourk - Pycust)
ce roBopelle ciIeqHOTO: - baBHUTE MIOOHH (CTaBa BBIPOC 332 KOCMU-
yeckute Tbum oT Buaa pt - e+ v+ v, uw T - e+ v+
V, - T.H. BTOPUYHH KOCMUYECKH JIbYH) 3aryOUsIU CBOSITA EHEPTHSA TIPH
HOHW3MpaHe HAa aTOMUTE, MOTAaT J1a OCTaHAT BbB BEIIECTBOTO (PECIeK-
THUBHO KJIETKHUTE, KaTO OMOIOTHYHA CTPYKTYpa). [Ipn ToBa momoxuren-
nute mroonu (1) B moBedeTo BemecTBa MpUcheqMHABAT KBbM cebe ch
atomeH enektpoH (KasBax, BUM J1a mpaBuUTE pas3iiuKa MEXIy aTOMEH
€JIEKTPOH U CBOOOICH EIEKTPOH — HAKOIKO ITbTH! — 0.a.), 00pasyBarim
CHCTEeMa aHaJOTMYHa Ha aToMa Ha BOJOpo/a (Oma, MaKk CTUTHAXME JI0
Bojopoza!) — T.H. Mrwoonmii. To3u MrooHUI (pasriaexaaiite ro KaTo
aToM, BC‘IC) MOJXKE€ Aa BJIM3a B XUMWYHHU 1 6I/IOJ'IOFI/I‘-IHI/I pCaKknuu, aHa-
JIOTUYHY Ha PeakIMUTe Ha aToMa Ha Bogopoza! (Xa, xa-xa Jaxe u Ja
npasu Boga! ETo xak ce e mosiBmiia yBakaeMu yueHu Bomara BbpXy
JUIETO Ha 3eMsATa U 1oj| Hero! — OerexxkaTta ¢ Ha Akajgemuk [lers3u
MwbaoBckn). A, TbK OTPHUIIATEITHATE MIOOHH (|1~ ) , KOMTO OCTaBaT BbB
BEIIECTBOTO (PECHEKTHBHO KJIETKHUTE, KaTO OMOJIOTHYHA CTPYKTYpa)
00pa3yBaT ChOTBETHUTE MIOOHHHU Me30aTomu, [43IH44145]

3a Te3u TpolecH U SBJICHUS - Ka3ax, 4e He ce KOMEHTUpAT Ha-
YYHO.... 3amo Jm? — AMH 3aII0TO HEe MOTAaT J1a C€ HAIPABAT OPBHKHS
3a MacoOBO YHHILIO’KEHHE Ha XOpaTa, )KUBOTHH, pacTeHHs U 3emsTa (a,
3amo He u Ha o0ektn oT Kocmoca)! Bikre camu: - «B HacTosiee
BpeMsl NPpUMeHEeHHe AHHUTWISILMM B YHePreTHYeCKUX WM BOEH-
HBIX LEJSIX HEeBO3MOKHO, TaK KaK Ha [JaHHOM JTamne

3 Baiicenepr A. O., M1o-me30H, M., 1964 (CoBpemMeHHbIe podieMbl GU3UKN);

4 Byraes 2. B., Kotos 10. /1., Pozenrans U. JI., Kocmnyeckue M0oHbI ¥ HeliTpuno, M.,
1970;

5 3eabnoBuy f. B., lepurreiin C. C., SnepHble peakuuu B X0JI0{HOM BOJA0PO/E, Y cHexu

(pusnyeckux Hayk», 1960, 1. 71, B. 4, c. 581.



TEXHOJIOTUYECKOT0 PAa3BUTHSA HE YAAeTCs CO31aTh U yAepKaTh HA
JA0CTATOYHO JI0JIT0€ BPeMSs HY’KHO€ KOJIHYECTBO AHTHBEIIECTBA.)

PaznmuaBar ce (B maydnaTta nureparypa ce muie, Taka: ,,pas3iii-
gaBaMe™, a He KaTo Ted Kanuckos: ,,paznmnuaBar ce. bemexkara e Ha
Axanemuk Ilers3m MpnoBcku (u3Bagka ot ,,Komwuiure mo bTB® —
6.a.)): 1. II'bpBHYHE KOCMHYCCKH JTHUN — KOCMHUYECKH JTHYH JI0 BXOAA
B atMocdepara u 2. BropumuHu KOCMUYECKH JIyqH - 00pa30BaHH B pe-
3yJITaT Ha TMPOLECUTE OT B3aMMOJICWCTBUS HAa IMbPBHUYHUTE KOCMHU-
YEeCKH JIbUM C aTMOC(epaTa Ha 3eMsTa.

3HaewM, ge:

[IbpBUYHUTE KOCMUYECKH JIbYM UMAT BUJIA:

n® - 2.y;3

ot - pt+ v,

TS pT 4 v,

BropuyHHTEe KOCMUYECKH JIbYM UMAT BUJIA!

wh— et + v+ v,

W e+ vty
Orre 3HaeM, 4e UMaMe MPOLIeCH Ha aHUXHUIIAIINS:
Vet Ve — V3t Vst V3

2.y3 > et + e”

Ha ToBa nocienHoTO, ¥ HA MHOTO JPYTH, HAIIPABUXME ITOMPAaBKa:

2V, + 2.v,+2.y3> et + e~

W na xaxxem HeIo 3a aHUXWIANMITA (CTIOPE] ChBPEMEHHATA Ha-
yKa):

- Anuxwianuara (YHUIIOKEHHETO — KOIKO ,,KpacHMBO™ 3BYdYH
TOBa yBakaeMHu T'eHepanu!) € MeTOJ 3a MPEeXBBPIIIHE Ha CHEPrUsaTa
Ha nokoi Ey Ha yactuim B Kunernunara eneprus Ej Ha npogykTute
ot peakusra. [Ipu cOrbckBaHeTO (KakBa rpo3Ha JyMa) Ha €JHa eJe-
MEHTapHa YacTHIIa M HeHHAaTa aHTUYACTHIIA (HAIIP. SJIEKTPOH M [IO3UT-
POH) IPOTUYA TIXHOTO B3aNMHO YHHIIIOKeHUE (Afi-ait!), mpu KoeTo ce
ocBoOOkaaBa orpoMHO KoimdectBo eHeprus ( Ep = E =2.Eg =
2mc? xpnero  Eg - eHeprus HAaTIOKOH, MM - Maca Ha YacTHIIATa,
C - CKOpOCT Ha CBETJIMHATA BHB BAKyyM)

CroMHS T€ JIM CH yBa)KaeMH YMTaTelH, KAaKBO [TMCaXMe BbB BTO-
pata dact Ha «MOKpUTE ChHUINA HA .....», B pa3aen: 1. Hemo xaro
BBHBEJICHHE BB BTOpaTa 4acT Ha ,,MOKpHUTE ChHHUIIA Ha ....“ U HIKOJIKO
»MOKPHU* TIPEIIOIOKECHUS.
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2
mv
«YpaBHeHHeTO Ha AlHIAMH 3a poToedekra: h.v =A + -

Kb1eTo: A — paboTa Ha u3xoAa (MHHUMATHATA CHEPTHs, HEOOXOoaMMAa
2

3a OTHEIMHETO Ha €JIEKTPOHA OT BEIIECTBOTO), % - MaKcumaainama
kunemuyna enepeus (Ey) na uznumauwqus e1ekmpon, v - 4ecToTa Ha
naganus Goton ¢ eneprus h.v u h - xoncranra na [Inank. — 3a ToBa
ypaBHEHHE IIle CH TOBOPHM OIIle, M0 MOoApoOHO cien Manko. Toa
,,CIIEIT MaJIKO*“ ce odpa M 10 TyK. TaM OTIpaBHX ,,cIHA KPUTHKA" KbM
CHBPEMEHHUTE YUYE€HU, KOUTO MPUPABHIBAT HETPAMOTHO KBAaHTOBHUTE
MallMHApUH Ha (pU3MKaTa KbM KiIacH4eckute TakuBa. CaMo 3a Mo-

mvz
MEHT, aKO MU Osxa MMojcKa3aliy, 4e TOBa -~ B HoGenoBoto ypas-

HEHME Ha JApyrapsi AMHIIANH € MOJy4YeHO OT aHUXHUJIAllMs Ha YaCTUIU
(HO, ¢ BepHHTE ypaBHEHU!) IISIX 1a CU MBJIYA, KaTo Tyl B OHYH. A, He
KaTo cera - Jia He MOJKe Jla MU Ce 3aTBOPH ycTaTa — HerpaMOTHa, ¢ Oe-
JICH PEYHUKOB pe3epB!

Or: B.6. 3a siiriekeTkara (B JoHATa YacT Ha )KCHCKHUAT raMeTo-
¢wur), nmame:

s+s1=[(egM)] + [(egh)] (10.8)

U or: A.4. 3a 0OBUBKMTE BHTPEIIHA MHTHHA - ThHKA M BHHIIIHA
eK3HHA - [0-ToJIsIMa, UMaMe:

s1+52 = [(egD] + [(egh]
(4.8.)

W, sitnexnerkara e Ha ,,BX0Jla* Ha 3apOJHWIIIHATA TOPOWYKA, H
JBETe OOBMBKH (MHTHHA W €K3WMHA) OOBHMBAalIM BETCTATHBHOTO SIPO
W JBaTa CIIEpMHs ChHIIO ca Ha ,,BXOJa“ Ha IMOJICHOBOTO 3bpHO. U ce
M3pa3sBaT Mo €IHW W ChIIM HadyWH. [[bpBUYHHTE KOCMUYECKH IIHYU
TIpe/ICTaBeHN OT ,HyJeBus muoH™ (%) chmio ca Ha ,,Bxoma“ (Irbp-
BUYHH) U CE U3Pa3sBaT 10 ChIIUS HAYMH, KAKTO U SHIEKIIeTKaTa U 00-
BHBKaTa Ha CIIEPMHITE - [(eal)] + [ (eo )], wwm [(eol)] +
[(ea™)]

W3pazsBanero, 4pe3 KBAaHTUTE HA )KMBOTA, HA T€3W OMOJOTHYHU
CTPYKTYpH (siIpa Ha KJIETKH, KIETKH, IHLEKIETKH U CIIePMHI) € OT
BUJA:

s +s1=[(eg))] + [(egh]
s1+ 52 = [(egM)] + [(eoD]

(Hexa Axanemuk Ilers3u MbaoBcku (T.e. a3-u — 0.a.) HE MU ce
ChPIY Ha TOPHHUTE MPEAINONIOKEHUS, 3all0TO T€ Cca HANpaBEeHW Ha



0a3ara Ha U3BECTEH HEMY HaydeH Noaxo[, HapeueH: ,,[ [punnumn Ha [To-
n061eTo™.)

U3zpaszsBaneTo Ha MBPBUYHUATE KOCMHYECKH UM (Y4aCT OT KOC-
MUYECKUTE JILYH) € OT BUJIA!

n ->2.y; —> et + e (11.8)

3adenesxka: 2.v, + 2.V, +2.y3 > et + e~

PaBencTBOTO MM onucanara peakius B (11.8) He npotuBopeun n
€ ©JHaKBa C PABEHCTBATa MM ONHCAHUTE PEAKIUH B OMOJIOTMYHUTE
crpykrypu onucanu B (4.8) u (10.8). U, ako 0ObpHETE BHUMAHUE HA
ETII (Enunnata Teopus Ha IlomeTo) MoxeM CIIOKOMHO J1a, KaXkeM
(xaxxa), ye cMe MPHUPABHWIA KBAHTOBUTE CTPYKTYpPH C OMOJIOTHYHHUTE
TaKWBa.

EcTecTBeHO € HAKOM fa MU OTIIpaBu ABE KpUTUKU: [IbpBara e, ue
TOPHOTO TBBPJICHHE CE OTHACS 32 OMOJOTMYHHU CTPYKTYPH y4acTBAIH
WM TIOJITOTBSIIM MPOIECUTE Ha MOJ0BO pasMHokaBaHe (EcrecTBeHo,
4e CTaBa BBIIPOC 3a CEKC, HO MEX/Ty PA3HOTIONOBH UHIUBH ! ), & HE 32
BCUYKHUTE JNPYTH (COMATHYHM) KJIETKA — PECIEKTUBHO OWOJIOTHYHH
cTpykrypu. U, Bropara e, ue Hue (IOTOYHO a3-U) CbM CH ITO3BOJIUII 12
npeMaxHa 3Haka 3a cyma (X) OT MaTeMaTH4eCKOTO W (U3MUYECKOTO
npeJcTaBsiHe HAa KBAHTUTE HA )KUBOTA - U TaKa, ONPOCTEHHU, Ja TH TPH-
paBHsBaM KbM Ouonormunute ctpykrypu. (Ho, kato nmornennem ¢u-
3W4ecKaTa U OMOJIOrMYHATA PEATHOCT - U JIBETE CTPYKTYPH, U OHOJIO-
TrHYHATa W KBAaHTOBATA CE BCE CYMHM OT €JIHHU U ChIIM Hemla!)

[To-ropHara 3abemnexka, odaue, st IpUEMaM U Mpe3 MII0TO BpeMe
Ha TTOBECTBOBAHUETO, U B TPUTE YACTH Ha ,,MoKkpuTe chHHUIIA...." Bce
Ce onmuTBaM J1a 5 pa3sCHIBAM, MOSICHSIBAM M BPa3yMsBaM.

Hexa cera na BujiuM, KbM KOH OMOJIOTHYHH CTPYKTYPH MOXKEM J1a
L, IPUIACITAM " KOCMUYECKUTE JTbYU OT BHUJIA:

nt -t + vy
o p + v,

Te3n KocMUYeCKH IbYM TM npH4HCisiBaM (Akagemuk [lerw3u
MBIOBCKH T TPUYKCIsIBa — 0.2.) KbM OHOJIOTHYHUTE CTPYKTYpPHU C
KBaHTHU Ha )kUBOTA OT BuAa: (f, + fni1)

Hexka, bk, cera 1a BUIUM, KbM KOM OHOJIOTHYHU CTPYKTYPH MO-
KEM Jia ,,IPUYUCIUM* KOCMUYECKHTE JTbYU OT BUJIA!

wh- et +v.+ v,
o oe + vty



A, IbK TE€3U KOCMHYECKH JIbYH U puancisiBam (Akanemuk [le-
I'b3U M'BIOBCKY TY PUYHCISIBA — 0.2.) KbM OMOJIOTUYHHUTE CTPYKTYPH
C KBaHTH Ha )XUBOTa OT BUIA: (fy, + Sy,)

3adenexka: IloxpukBam Ha Akamemuk llers3m MbaoBcku na
criupaMe 0 TYK, 3all[0TO CTaBa Be4e OMacHo Ja ce paboTH C TO3H BH/T
MaTepus — OMOJIOTMYHA U ,,HCOMOJIOTUYHA™, MaTepHUs-aHTHMATEPHSL.
AKo, Bce TaK, HAKOW pellry Ja HalpaBU MOIHO YHHUIIOKUATEIHO OPb-
JKUE OT MaTepus U aHTUMATEPHUs — MOXKE JIa TOJI3Ba COOCTBEHOTO CH
¢dusnyecko Tsu10. Aline, Bceku na cu riaena padorara u ,,CIIOJIYKA
1 HACJIYKA, cupeu — CITOJIAT B« [46]

9. Ilpuoxenus

ITo Temute pa3paboTBaHM B TPUTE YaCTH HA KHUTHUTE ,,MOKpHUTE
CHHHINA Ha JeunTens-omnkap Bacun Kanuckos* mma u ...... Hay4HU
myOnukanuy. Te3n myOauKanuu ca HaMepuiii MsCTo B He-bbarapc-
KHTE CIICIIUAIM3UPaH HaydHH KypHaIH. TpsaOBa yBaKaeMU YUTATEIIN
Jla MU TOBSIPBATe, Y€ MIbPBO ChM MPABUII HEKOJIKOKPATHH HACTOWYHBH
MOJIKaHW KbM HAIIUTe HAYYHH M3MaHUA 32 myOnukarmu. OTroBopute
Cad.ennnnn. (TTBIIHO MBITYAHKE) WIH ,, — HarmmmTe yuTaTenu ¢ e30TepuKa
HE ce 3aHMMaBar. "

Ille My ce na moKaka W MATEHTA 3a JICUYeHHEe Ha MHOXKECTBEHA
CKJIEpO03a, HO IIE Ce Bh3AbPIKa, 32 J1a He 3aCerHa HAKOW ObITapCKH JOK-
TOopH (C HAYYHM TUTIIH), KOUTO ,,JIEKO CE€ MpPUCMIXa“™ HAa TO3H METOJ]
(koraTo TH 3aro3Hax ¢ METOJIa ¥ UM TIpe/iiarax Jia ce IpuiIoxu B bri-
rapus, 3a JIeYeHne Ha ToBa 3a0oisiBaHe — MHOXeCTBeHa ckiepo3a). Ho
HsAMA Jla OTMHHA IyOaukaiuure cu Ha He-bbarapcku e3uk Ha mbpBU
TOM OT mopeauiara ,,CbKpOBHIIHUIIA Ha bhiirapckara HapoiHa Me -
nuHa*, ToM | ,,duToTepanys Ha OHKOJIOTHIHUTE 3a00msaBanus" (,,ChK-
poBuIHHUIA Ha bbirapckara HapoaHa MEIUIIMHA CE ChCTOU OT TPH
toma: Tom | ,,duroTepanus Ha OHKOIOTHIHUTE 3a00msaBanus , Tom Il
»CbBpemenHa ¢urtorepanusa™ u Tom |1l ,,borannyeckn pedHux - oc-
HOBH“ To3W TpeTn ToMm, Mu Oellle OTKa3aH 32 HOPMaJHaA ITyOJIMKaIus
OT M3BECTHO OBJIrapCcKO M3ATEIICTBO, KATO MM Oe€llle Ka3aHO B IMPSK
TEKCT, 4Ye:... II[e M€ ChJAT 3a TO3U TPETH TOM. BbIipeku ToBa ro u3ja-
nox.) ETo u myOnukanuute Ha TOM TbpBH B 4yxOuHa: DpaHnus -
Vassil Kaniskov Phytotherapie des maladies oncologiques, Editions St
Honore, Paris, Franse, 2016; TI'epmanust - Vasil Kaniskov Die
Schatzkammer der bulgarischen Naturheilkunde, NEPA VERLAG,

“ Slna Pamena-Mepaxanona, luanosu Ha CuHepreTuxara (MM NOTYNBAaHe N0 Napua-
surte Ha Kanuckos u Ilenyo Basgepkara) C.2019



Germany, 2017; Jlateus — CokpoBumiauia bonrapckoii HapoIHOM Me-
munmael, LAP LAMBER Academic Publishing, 2019.  (moxe nma cu
i moph4arTe oT TYK:
https://www.morebooks.shop/bookprice offer 85cc55922ch4cddd61
755d9b61207f342ad8612a?locale=gbcy=EUR)

1. Heka norjieiHeM KbM CTATHATA 32 METOJ Ha JiedeHHe HA
MC:

Editorial Board

Journal of Developing Drugs

Longdom Group SA

18 Avenue Roger Vandendriessche

1150 Brussels, Belgium

(Criucanwe 3a pa3paboTKa Ha JIeKapcTBa

I'pyna Longdom SA

18 Avenue Pomxbp Vandendriessche

1150 bprokcen, benruns)

ETo s 1 cTatusra ¢ aBropure, Bede nmyonukysaHa (Tyk 3a chaBTOp
CbM INPHUBJIAKBI €AUH MJIAA KaAbPCH CHCIUATIUCT JICKAP-XUPYPT,
KOHTO 3amoyHa Ja pabotm B ABCTpuUs, IO pa3dWpaeMu IpH-
YUHMU........... ):

Kaniskov VL, lliev IE (2019) Phytotherapy and
Physiotherapy in Multiple Sclerosis. J Develop Drugs 8:194.
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ABSTRACT

Background

Multiple sclerosis (MS) is a chronic autoimmune disorder affect-
ing the central nervous system (CNS). Its cause is still unknown but it
is connected to certain demyelination of the axons in the brain and spi-
nal cord. Despite the medical advances, in the 21th century, multiple
sclerosis remains an incurable disease. In order to stop the MS progres-
sion, we should concentrate our efforts on reversing the process of de-
myelination and on improving the transmission of nerve impulses
along CNS.

Methods

The effects of a treatment with a daily intake of an alcohol extract
of snowdrop or a snowdrop-derived drug containing nivaline and other
biological active substances (BAS), and an alcohol extract of Atropa
belladonna or Atropa belladonna-derived drug combined with regular
electro-magnetic physiotherapeutic procedures were analysed in pa-
tients with MS.

Results


mailto:iliyaniliev18s@gmail.com

The daily administration of nivaline and atropine in combination
with regular electromagnetic physiotherapeutic procedures showed po-
tential to reverse the course of MS manifesting itself with a clinical
remission of patients with MS.

Conclusions

Our findings suggest that the treatment regimen proposed here
possesses the potential to stop the process of demyelination in the CNS
and stimulate the process of remyelination in MS patients thus achiev-
ing a state of clinical remission.

Keywords: multiple sclerosis, nivaline, atropine, snowdrop,
Atropa belladonna, magnetic therapy, copper

INTRODUCTION

Multiple sclerosis (MS) is a chronic inflammatory autoimmune
disease affecting the central nervous system (CNS) with no effects on
the peripheral nervous system (PNS). It belongs to the group of the
neurological demyelinating diseases. MS is characterised by a triad of
inflammatory reaction, process of demyelination and gliosis (scarring).
The latter gives the name of the disease (from the Greek word “skleros”
meaning “scars”). Practically, “multiple sclerosis” means presence of
“multiple scars” because the foci, which could be disseminated
throughout the whole CNS, are structurally denser than the surround-
ing nervous tissue.

MS was probably first described by Count Jan Van Bieren of Hol-
land in 1395. He wrote a paper about a Dutch woman, named Lidwina
of Sheidam, and her “unknown” disease. At the age of 15, Lidwina
started suffering from terrible face pain. Until her death in 1433, at the
age of 53, she developed leg weakness with a progressive inability to
walk, feel her legs and see with one of her eyes. All these symptoms
hindered her ability to practice her favourite sport — ice skating. How-
ever, as Count VVan Bieren mentioned, she continued helping the others
her whole life. Because of her merits, Lidwina was canonised and de-
clared a patron saint of all ice-skaters. [1]

The first scientists who described the physical changes (almost
simultaneously in 1835) were the French professor of pathologic



anatomy Jean Cruveilhier from Sorbonne’s Faculty of Medicine in
Paris and the Scotsman Robert Carswell who at that time worked at the
Parisian Hopital de la Pitié and later became professor of pathology at
the University College in London. However, the first official scientific
report on the MS signs and symptoms belonged to Jean-Martin Charcot
(1862) who called MS la sclérose en plagues and correlated his obser-
vations with the autopsy findings of his patients. [2] Charcot taught
Sigmund Freud and his scientific work strongly influenced the devel-
oping fields of neuropathology and psychology. He was referred as
“the Napoleon of the neuroses”.

MS is a widely spread disorder and the most frequently seen de-
myelinating disease of the nervous system. Approximately 2.5 million
people worldwide suffer from MS — about 400,000 people in the US
and according to the European Multiple Sclerosis Platform — about
700,000 people in Europe (70% of them being diagnosed in prime
working years). The distribution of prevalence of MS shows areas with
high prevalence (>30/100,000), like North Europe and North America,
with medium prevalence (5-30/100,000), like South Europe, South
USA and Central and South America (10-20/100,000), and with low
prevalence (<5/100,000), like Asia and South America. [3] It is inter-
esting to mention that its incidence is greater in big industrial and urban
areas than in rural areas. [4] [5]

Multiple sclerosis affects individuals between 20 and 40 years of
age. In Europe the highest prevalence rates are observed between 35-
64 years of age. In western societies, MS is the second most common
cause of neurologic disability in early to middle adulthood, being dom-
inated only by traumas. There are rare reports on the occurrence of MS
in children (as early as 2 years of age) and in octogenarians. Like many
other autoimmune disorders, MS is more common in women than in
men. [6]

MS affects only the central nervous system, in particular, the brain
and the spinal cord, i.e. the myelin sheath of the axons. The morpho-
logical basis of MS is the formation of the so-called scars of multiple
sclerosis which are foci of myelin damage (demyelination) of the white
matter of the brain and the spinal cord. It is believed that T-cells (CD8*
and CD4") play a central role in the process of demyelination.



Antibodies directed against myelin, such as myelin oligodendrocyte
glycoprotein (MOG), appear to be an important concomitant pathoge-
netic factor, together with the pathological T-cell-mediated immune re-
sponse in MS, and an abnormal humoral immune response.

Microscope slides show that the acute MS lesions are surrounded
by inflammatory mononuclear cells (predominantly, T-cells and mac-
rophages) which passed the blood-brain barrier near the site of inflam-
mation (without destroying the wall of the blood vessels). Very often,
myelin-specific autoantibodies are also found (for instance, MOG),
which promote demyelination and act like stimuli for macrophages and
microglial cells that scavenge myelin debris. In the process of evolu-
tion of MS plaques, astrocytes start proliferating (gliosis) and the sur-
viving oligodendrocytes (or those differentiating from precursor cells)
partially remyelinate the naked axons which survive the MS attacks
and produce the so-called shadow plaques. A key role in the process of
lesion occurrence is played by interleukin 2 (IL2), tumour necrosis fac-
tor alpha (TNF a), and interferon gamma (IFN-y). [7]

The diversity of the damages on the nervous system, caused by
MS, could be explained by: the different size of the damaged areas
(from 1 mm to several cm), their chaotic distribution among the nerve
tracts and their modification within the processes of the disease. Also,
in various damaged areas, with the successful treatment the reparation
processes take place at different speeds, whereas it is impossible to
fully recover the lost functions of the nervous system.

The variety of CNS damages is connected to a great variety of
clinical manifestations in time. Among the most common symptoms
described by MS patients are: fatigue, pain, visual impairment, numb-
ness, bladder of bowel problems, sensory symptoms, weakness, loss of
balance and mobility, spasticity, depression, and cognitive impairment.
[6] All of the above-mentioned determine a poorer health-related qual-
ity of life for the MS patients.

Modern neurology categorises the MS patients into four groups
depending on the course of the disease: relapsing-remitting (RRMS,
the most common form where symptom flare-ups are followed by pe-
riods of asymptomatic remission), secondary progressive MS (SPMS,



continuous worsening of disease course with or without remission or
levelling off of symptom severity), primary progressive MS (PPMS,
gradual and continuous worsening of symptoms since the beginning of
the disease without remission, with or without levelling off of symptom
severity), and progressive-relapsing (PRMS, a rare progressive form
since the beginning with intermittent flare-ups of worsening symptoms
and no remission periods). [8]

The basic tool for MS diagnostic are the revised 2017 McDonald
Criteria which were published online in The Lancet Neurology on De-
cember 21, 2017.

CURRENT STATUS OF THE PROBLEM OF MS

The improvement of the quality of life and the medico-social ad-
aptation extended the life expectancy of the MS patients but in the re-
cent years the number of the MS patients has been increasing, despite
the improved diagnostic methods and better treatment.

The cause of MS is still unknown. Currently, the most widely ac-
cepted hypothesis is that MS could occur as a result of the interaction
of a number of unfavourable external and internal factors. Unfavoura-
ble factors are viruses (such as human herpes virus, HHV-6A), and/or
bacterial infections, toxic substances and radiation (including solar ra-
diation), certain eating habits (excessive meat consumption), geo-eco-
logical place of residence (with a very strong influence on children’s
organism), traumas, frequent stressful situations, etc. Genetic predis-
position to MS is probably connected to the combination, in certain
individuals, of several genes determining first and foremost disorders
in organism’s self-regulation. [7] [9] There are proper grounds to claim
that MS occurs when there is a shortage of organic gold in human or-
ganisms (Kaniskov) [10].

TREATMENT OPTIONS

At the end of the 20th century, in the treatment of MS were incor-
porated medicinal products which can influence the prognosis and slow
down its progression, or which can reduce the frequency of the MS
attacks. This group of pharmaceutical preparations is called disease-



modifying drugs (DMDs). DMDs influence patients’ immune system,
one way or another, and belong to the so-called pathogenetic therapy
reducing the frequency and duration of the acute MS exacerbations.
Unfortunately, they didn’t prove to be effective curative or preventive
options.

The US Food and Drug Administration (FDA) approved several
disease-modifying treatments for the pathogenetic therapy of MS. Four
of them belong to the group of the beta interferon drugs (Biogen’s
Avonex®, INN-Interferon Beta-1a; Merck Serono’s Rebif®, INN-inter-
feron beta-1a, Bayer’s Betaferon®, INN-recombinant interferon beta-
1b, and Novartis’ Extavia®, INN-recombinant interferon beta-1b). In-
terferon beta (IFN-p) is a natural cytokine typically produced by fibro-
blasts and interferon alpha (IFN-a)) — by plasmacytoid dendritic cells.
They belong to the Type | interferons which are tissue- and gene-spe-
cific and play an important role in antiviral immunity, cell prolifera-
tion, immune regulation, cytoprotection, and possibly fertility. The ex-
act mechanism of action of IFNs remains unknown and depends on the
time of exposure, interactions with other drugs, and environmental fac-
tors. [11]

The following DMDs are also approved by FDA for the MS treat-
ment: Glatiramer acetate (Teva’s COPAXONE®) — a synthesised co-
polymer of four naturally occurring amino acids (L-glutamic acid, L-
lysine, L-alanine, and L-tyrosine); Mitoxantrone (EMD Serono’s No-
vantrone®) —a cytostatic immunosuppressive drug, suppressing the ac-
tivity of the T- and B-cells, as well as the macrophages attacking my-
elin sheaths; Natalizumab (Biogen’s Tysabri®) — a recombinant hu-
manised 1gG4 monoclonal antibody that acts as an a4-integrin antago-
nist to prevent leukocyte trafficking into the central nervous system;
and Fingolimod (Novartis’ Gilenya) — a sphingosine-1-phosphate re-
ceptor modulator which after being metabolised to its active metabolite
blocks the lymphocytic migration from the lymph nodes. In random-
ised controlled trials (RCTs), all of the above-mentioned pharmaceuti-
cals showed efficacy in shortening the duration and decreasing the fre-
guency of the MS relapse rates. Moreover, Betaferon and Mitoxantrone
proved to reduce patients’ disability scores in secondary progressive
multiple sclerosis (SPMS). [8] However, none of these drugs



influences significantly patients with primary progressive multiple
sclerosis (PPMS).

Numerous other therapies are used for the symptomatic treatment
of MS and as off-label treatment options. Some papers report a positive
effect of low-dose naltrexone (LDN) with doses up to 5 mg/24h. Nal-
trexone is an opioid receptor antagonist which is used to reduce muscle
cramps and subsequent fatigue and depression. One RCT showed no
serious drug events in LDN and decreased spasticity in patients with
PPMS. Another RCT reported an improved quality of life (QoL), indi-
cated by health-related quality of life (HRQoL) assessment tools. [12]

As far as pathogenesis is concerned, it is justifiable to use angio-
protectors, antiaggregants, antioxidants, inhibitors of proteolytic en-
zymes, and enhancers of brain metabolism (in particular, vitamins,
amino acids, nootropics) in the treatment of MS. [13]

In 2011, in the Russian Federation, the Ministry of Health and So-
cial Development approved the Alemtuzumab (Kamnac®, Campath®)
humanised monoclonal antibody against CD52 for the treatment of
MS. In September 2013, it was also approved by the European Medi-
cines Agency (EMA). In patients with relapsing-remitting multiple
sclerosis (RRMS), in the early stages, Alemtuzumab proved to be su-
perior to Interferon Beta-1a. However, it is often associated with seri-
ous autoimmune adverse events, such as immune thrombocytopenic
purpura (ITP), thyroid disorders, nephropathy and infections. [14]

The US National Multiple Sclerosis Society (NMSS) publishes
regularly on its website reports on clinical trials and their results. Since
2005 bone marrow transplantation (BMT) has effectively been used for
the treatment of MS. Patients first undergo chemotherapy in order to
destroy their own bone marrow and after that donor’s bone marrow is
transplanted. Donor’s blood passes through a specially designed sepa-
rator that separates erythrocytes.

In so far as the actual cause of the disease remains unknown, it is
not possible to develop an etiotropic treatment of MS. To date, there
are no reliable reports on full recovery from MS.



DISCUSSION

Based on the analysis of the existing MS treatment regimens of
the Bulgarian herbal medicine, the modern advances in phytotherapy
related to the latest quantum mechanisms [15], the profound scientific
research in this area and the established treatment in conventional med-
icine, the main objective of this paper is to develop and practically im-
plement a successful treatment regimen for MS patients relying on
phyto- and physiotherapy methods. An additional objective would be
to combine (most of all, in acute MS relapses) the contemporary scien-
tific medical methods with phyto- and physiotherapy.

In order to realise the objective of this scientific research, the fol-
lowing main tasks are being set: to investigate the current state of MS,
the essence and the development of the problems associated with the
implementation of phytotherapy (as a basic treatment) and physiother-
apy (as an additional treatment) for the therapy of MS in the methodics
of modern medicine; to develop a reasonable scientific-practical meth-
odology for phyto- and physiotherapy in MS, and to realise an experi-
mental research of the methodical proposed for phyto- and physiother-
apy in MS and its coherence with the modern medical methods.

The main object of this paper is the biological form of matter in
motion — human’s physical body in its unnatural state of disease (in
particular, multiple sclerosis). The subject of the paper comprises the
theoretical, methodical and practically applicable matters related to the
treatment of MS in the human body with the application of the methods
of phyto- and physiotherapy in accordance with the data from the ex-
perience and knowledge of phytotherapy, collected up to this moment
as a main part of the so-called natural scientific methods for treatment
and prevention.

Myelin is a complex membranous structure which wraps around
axons in the central (CNS) and peripheral nervous system (CNS) form-
ing the so-called myelin sheath of nerve axons. Myelin was first de-
scribed by the Dutch Antoni van Leeuwenhoek in 1717 but received
its name from the German pathologist Rudolf Ludwig Virchow. [16]
Myelin sheath is an extended and modified plasma membrane
ensheathing nerve axons in a spiral fashion acting as an electrical iso-
lating coating. It is formed by glial cells — Schwann cells in PNS and



oligodendrocytes in CNS. Myelin sheath is constructed by the flat pro-
cesses of the glial cells (lamellipodia) which ensheathe repeatedly the
axons like an isolating band. In actual fact, lamellipodia contain no cy-
toplasm. As a result, myelin sheath itself represents multiple cell mem-
brane layers. Approximately 70-75% of myelin consists of lipids, and
25-30% represent proteins. [17] [18] The high lipid contents distin-
guishes myelin from the other biological membranes.

Although myelin acts as an insulating agent in the nervous system
its function of facilitating conductivity is not analogues to the one in
electrical circuits. Myelin increases the axonal diameter and the axonal
resistance and decreases the axonal capacitance (the ability to store an
electric charge). According to laws of physics, higher resistance and
lower capacitance translate into higher speed of transmission. [19]
Propagation of nerve impulses shows some differences in myelinated
and unmyelinated fibres. In unmyelinated fibres, signals are propa-
gated by local circuits of ionic currents that flow into the active region
of axonal membrane, through the axon and out through adjacent sec-
tions of nerve membrane, so that the local circuits depolarise the adja-
cent membrane section sequentially. On the other side, in myelinated
axons, excitable axonal membrane is exposed to the extracellular space
only at the nodes of Ranvier (the nodal gaps between the isolated seg-
ments) where sodium channels are located. When the membrane at the
node is excited, the local circuit generated cannot flow through the
high-resistance sheath and, therefore, flows out through and depolar-
ises the membrane at the next node. The low capacitance of the sheath
means that little energy is required to depolarise the remaining mem-
brane between the nodes which results in local circuit spreading at an
increased speed. Active excitation (nerve impulses) of the axonal
membrane jumps from node to node and this form of impulse propa-
gation is called saltatory conduction (from the Latin word “saltare”
meaning “to jump”). [20] [21]

When a MS scar appears inflammatory cells (lymphocytes and
macrophages) migrate to and gather along the damaged segment. As a
result, a swelling appears in this area of the neuron and myelin is de-
stroyed. Inflammatory cells enter the myelin, disintegrate it and “break
it to pieces”. The function of the myelin sheath is compromised and the
process of transmission of electrical impulses (signals) along the nerve



axons is altered. Subsequently, functional disorders appear, which
manifest as MS symptoms.

Simultaneously to or following demyelination, another important
process takes place — the process of myelin recovery (remyelination).
Remyelination possesses the potential to restore the lost conductivity
and plays a neuroprotective role. Remyelination occurs extensively but
due to unknown reasons could not be adequately completed or fails.
Experiments showed that the process of myelin recovery has two
phases. During the first phase oligodendrocyte progenitor cells (OPS)
migrate to and colonise the MS lesions. Subsequently, they differenti-
ate into myelinating oligodendrocytes which contact the damaged ax-
ons and envelope them (second phase). [22] Several hypotheses have
been suggested in order to explain the failure of the process of remye-
lination. According to some authors, this is due to a loss and destruc-
tion of oligodendrocyte progenitor cells within the lesions in the course
of repeated de- and remyelination or (in lesions with an abundance of
OPS) because axons are not permissive for remyelination, or due to
inhibition of progenitor cells’ maturation. [23]

Biophysics and bioelectronics in neurons

Electricity comprises all phenomena driven by the existence, in-
teraction and motion of electrically charged particles. Such particles
are electrons (in metals) and ions (cations and anions in electrolyte so-
lutions). The human body is a complex collection of electrons and ions.
Current flows along the surface and inside nerve cells and fibres. The
average velocity at which electrons travel in a conductor (drift veloc-
ity) when subjected to an electric filed is ca. 1 mm/s. The electromag-
netic wave rippling through the electrons propagates at a speed approx-
imating 90% of the speed of light (ca. 270,000 m/s). However, nerve
impulses travel along nerve tracts much slower with a maximal speed
of approximately 120 m/s (Data are taken from The Discovery Maga-
zine, 2011)

The electric current changes its medium. It generates heat energy
in conductors (this effect is not observed in superconductors) and
changes the chemical composition of its conductor (especially in elec-
trolyte solutions — in human organism and in particular in nerve fibres)
creating a magnetic field (in all conductors without exception, in



human organism and in particular in nerve fibres) which can be meas-
ured. [24]

Magnetism is a form of interaction between electrical charges in
motion which is realised at a distance with the means of the a (electro-
magnetic) field. Along with electricity, magnetism represents a form
of manifestation of electromagnetic interactions. As far as quantum
theories are concerned, electromagnetic interactions are transmitted by
bosons-photons (particles which could be represented as quantum ex-
citation of electromagnetic fields). [25]

Conductors are substances with a high electrical conductivity.
Usually, in nature metals and electrolyte solutions are conductors. Bi-
oelectricity is performed by means of ionic flows (cations and anions
—with a removed or gained electron) along living structures and plays
an essential role in all vital processes. It creates a biopotential between
both sides of cell membranes. The transmission of nerve impulses is
executed with the help of electrochemical signals (action potentials)
which have already been scientifically investigated in detail. [26]

The processes of transmission of electrical impulses could be
damaged by changes in the electrical conductivity of fluids, electrolyte
solutions, and/or conductors (respectively, tissue fluids in human or-
ganism) and changes in the magnitude of a magnetic field in or around
a conductor (respectively, nerve fibres and neurons). Numerous studies
show that the most sensitive systems in human physical body are the
nervous, immune, endocrine and reproductive system which are of de-
cisive importance for its correct functioning.

In order to overcome MS, we need to promote the transmission of
nerve impulses through electrochemical signals and to increase the
quality of ionic motion/current (cations and anions) and electrons in all
vital processes — intracellularly, as well as in the different parts of hu-
man organism and its organs. We should improve the nerve impulse
conduction and stability, restore the integrity of the nerve complexes
(nerve fibres, neurons, etc.), and maintain the steadiness of the positive
results achieved in the process of recovery.



Experimental and practical investigation of the methodology
accepted.

In the treatment of MS, the following practical methods for natu-
ral therapy (phyto- and physiotherapy) are introduced:

A. Improvement of nerve impulse conduction and stability
through intake of biological active substances (BAS) isolated from
medicinal plants.

Galantus nivalis — Common Snowdrop

Botanical description. The common snowdrop (Galantus nivalis)
is the most popular representative of a small genus consisting of ap-
proximately 20 species of the Amaryllidaceae Family and is among the
first bulbs to bloom in spring. They are perineal, herbaceous plants
whose stem reaches around 20 cm. The leaves are flat and elongated
(ca. 15 cm long and 1,5 cm wide). The flower is white and single, and
consists of 6 tepals (segments), as the inner flower segments are half
as small as the outer ones and merge with the small sinus (notch) at the
tip (Figure 1). They bloom between January and April (in the north
temperature zone) and between January and May (in the wild). Galan-
tus nivalis grow in Central Europe and on the Balkan peninsular. They
usually grow in brushwood areas, woodlands and meadows up to 1800
m above sea level. [27] [28] [29] [30]

Chemical composition. The whole plant (flower, leaves, bulb)
contains tanning substances (nivaline, galantamine, lycorine, tacetine,
nivalidine) which improve the transmission of nerve impulses, increase
the skeletal and smooth muscle tone, have a peripheral vasodilating
effect, reduce blood pressure and promote the function of different or-
gans. In Bulgaria, nivaline (galantamine hydrobromide) was first iso-
lated by one of the founders of modern Bulgarian pharmacology Prof.
Dimitar Paskov and Lilia Bubeva-lvanova (research assistant and mas-
ter of pharmacy) in 1956. Two years later, in 1958, the Bulgarian So-
pharma Pharmaceutical Company initiated the production of Nivalin®,
a drug being famous worldwide for its effectiveness in the treatment of
poliomyelitis and infantile cerebral palsy which is now produced in 10
other countries, too. Nivaline is a tertiary amine and anticholinesterase



agent with positive effects on reflex arcs in CNS and PNS, central syn-
apses of vegetative ganglia, myoneural junctions, sensory receptors
etc. [31] [32] To a certain extent, the chemical structure and pharma-
cological effects of the other BAS of Galantus nivalis, have already
been investigated. [33] [34] [35] [36]

Preparation and usage. An alcohol extract of Galantus nivalis is
prepared as follows: 200 ml of 40% alcohol solution should be added
to 4 table spoons of chopped bulbs. The mixture is allowed to stay for
14 days and should be well stirred every day. After 14 days, the solu-
tion should be filtered. Intake: 10-30 drops tid or gid, 3-5 minutes be-
fore meals. One could also use Sopharma’s Nivalin® 5 mg. Dosage de-
pends on the severity of the disease (usually, 5 mg bid before meals).
[37]

Contraindications: snowdrop extracts are contraindicated in an-
gina pectoris, heart failure, epilepsy and bronchial asthma.

B. Restoration of the integrity of the nerve complexes (nerve
fibres, neurons, etc.) through intake of BAS from Atropa bella-
donna.

Atropa belladonna

Botanical description. Atropa belladonna, also known as bella-
donna and deadly nightshade, is a perennial herbaceous plant from the
Solanaceae Family. They have ovate green leaves and bell-shaped, dull
purple flowers. Fruits are berries and shiny black, with a diameter of
approximately 1 cm (Figure 2). Atropa belladonna can grow up to 1 m.
They grow in Europe, North Africa and West Asia and are naturalised
in some parts of North America. [38]

Chemical compositions. All parts of the plants contain atropine.
Atropine is an alkaloid which was first isolated by the German phar-
macist Heinrich Mein in 1831 but its structure was established in the
20th century. It could be artificially synthesised but it is considerably
cheaper to extract it from plants. According to modern medicine, the
treatment with atropine from belladonna is safer than the usage of the
pure alkaloid. Atropine is an actual BAS to treat the symptoms of the



Parkinson’s disease, meningitis, different types of muscle spasms, etc.
[39] [40]

Preparation and usage. An alcohol extract of Atropa belladonna
is prepared as follows: 200 ml 40% alcohol solution should be added
to 4 table spoons of chopped leaves (stalks, flowers). The mixture is
allowed to stay for 14 days and should be well stirred every day. After
14 days the solution should be filtered. Intake: 5-15 drops tid or gid, 3-
5 minutes before meals. [37] One could also use Sopharma’s Beller-
gamin® 0,1 mg/0,3 mg/20 mg. Dosage depends on the severity of the
disease (usually, 1 tbl. bid or tid before meals).

Contraindications. N.B.! Atropa belladonna is a very toxic
plant and should not be used without medical supervision!

C. Maintenance of the stability of the phytotherapeutic results
achieved through physiotherapy — strengthening of the magnetic
field of human body by means of intensive conduction of regulated
electrical impulses (method with a copper plate).

Use. Only in the morning until 10 am. The patient should stand
barefoot on a copper plate (35x35 cm) between 5 and 30 minutes. The
first procedure should be performed for only 5 minutes and every sub-
sequent procedure should be 5 minutes longer than the previous one
until reaching 30 minutes (Figure 3).

Magnet therapy proved in RCTs its favourable effects on patients
with MS producing a dramatic and sustained improvement in patients’
disability. The exact mechanism remains unknown but it is hypothe-
sised that it is mediated by the pineal gland. [41] [42]

Copper (Cu) has been known to take part in myelin synthesis,
therefore its deficiency could cause myelinopathy. Experiments
showed that copper influences the course of autoimmune disorders
through the process of prostaglandin catalysation. [43] Copper brace-
lets, combined with magnetic therapy, proved to provide pain relief to
patients with rheumatoid arthritis which supports the theory that copper
could leach through human skin. [44] In mouse and rat models of am-
yotrophic lateral sclerosis (ALS) with copper deficiency in the spinal



cord, copper was delivered in the CNS by means of the positron emis-
sion tomography imaging agent CUATSM (an orally bioavailable,
blood-brain barrier permeable complex) which prevented their early
mortality and extended their survival. [45]

Probably the magnetic field enhances the hypothesised penetra-
tion of copper in the human body and in particular, in CNS. In order to
prove or negate this, we need more extensive trials.

RESULTS

Vassil Kaniskov, together with Prof. Vladimir Feodorovich Kor-
sun and Assoc. Prof. Elena VVladimirovna Korsun, patented a treatment
regimen based on the oral administration of alcohol extracts from
Galantus nivalis and Atropa belladonna (Pat. No. RU2629385C1 from
the Russian Patent Office, also available in English). It utilises the
above-mentioned tinctures (from Galantus nivalis and Atropa bella-
donna) which should be taken (10-30 drops Galantus nivalis and 5-15
drops Atropa belladonna) 3-4 times a day before meals for 3-6 months.
After a two-week washout period, the course of treatment should be
repeated 2-3 times. The application of a magnetic therapy with a cop-
per plate is a natural complementation to these treatment regimens.

In order to obtain the patent, the inventors provided the results
from the therapy and follow-up (16 years) of 46 patients (38 female
and 8 male subjects). Twenty-four patients suffered from a severe MS,
20 — from a mildrt form of MS, and 2 were at an early stage of the
disease. The duration of the treatment was between 6 and 18 months.
All patients had a permanent maintenance treatment. Remission was
achieved by all patients. No patient was completely cured. The above-
mentioned data are based on biochemical results, imaging diagnostics
(computed tomography, ultrasound, X-ray, magnetic resonance imag-
ing, etc.), as well as objective and subjective results from the treatment.
Note: two female patients got pregnant during treatment and gave birth
to children who have no MS symptoms! All patients were able to work
(with some limitations).

CONCLUSIONS
The scientific-practical methodology proposed combining phyto-
therapy and physiotherapy in MS showed its effectiveness and



continuity. The MS treatment related to an intake of medicinal plants
proved to be a successful and patient-friendly approach. The intake of
phytotherapeutic substances and the concomitant physiotherapy could
effectively be combined with the contemporary MS drugs. The existing
medical theories and practices, and the phyto- and physiotherapeutic
schemes are successfully applied as a scientific method for a single
and/or combined treatment of MS.

The authors of this article express their willingness to cooperate
with medical specialists and scientists all over the world and perform
extensive RCTs with MS patients who will be treated with the methods
described in the article.
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ABSTRACT

Pharmacodynamics deals with drugs’ mode of action and effec-
tiveness. We explore the interactions between drug molecules and bi-
ological structures. Pharmaceuticals’ action can be divided into two
types: struc

turally specific and non-specific. The quantum analysis we intro-
duce with a Similarity Principle (SP), provides an opportunity for a
theoretically and practically applicable profound (at the level of ele-
mentary particles) elucidation of interaction mechanisms between me-
dicinal substances and biological structures.

Obijectives: This paper aims to create a single universal mecha-
nism explaining drug action at a micro-level where no difference be-
tween animate and inanimate nature exists and in the process of ex-
ploring phytotherapeutic effects on diseased cells to find a universal
answer to the questions asked here.

Methods: We introduce the quantum analysis as a scientific
method to analyze these problems. Quantum objects are nucleus and
particles. Under “quantification” we understand the occupation of pre-
cisely defined values. We call quantum the minimal value of change of
any quantity (physical or of another kind). The quantum is also identi-
fied by the quality of energy, radiated or absorbed by the micro parti-
cles of matter during the smallest possible change of its state. The sim-
ilarity principle is an inseparable part of this analysis.

Results: Medicinal substances must bind to the functionally im-
paired biological structure. According to modern pharmacology, this
process takes place because of the so-called affinity. Cells with the bi-
ologically active substance (mx mass) of the medicinal substance ap-
proach and interact with the functionally impaired cells of the



biological structure (Mx mass) because of the gravitational force of at-
traction. An exchange is performed at particle level-exchange of func-
tional and sovereign quanta of life. Thus, a healing process occurs.

Conclusion: The new perspective of cell division, autophagy, and
apoptosis, could show the way for a workable antiviral and anticancer
defense of biological structures.

INTRODUCTION

The mode of action M of medicinal substances in human organism
is the most complicated matter which modern pharmacology (the sci-
ence of exploring drug characteristics) has to deal with. It is known that
when medicinal substances enter the organism, thanks to their physic-
chemical properties, they interact with certain tissues, cells, biochemi-
cal systems and trigger certain changes which result from their reaction
with ferments, hormones, vitamins, trace-elements, proteins or with in-
dividual sections of proteins’ complex structure.

Drug action is a molecular phenomenon, where drug molecules
affect certain biological structures (specific and/or nonspecific). Drug
effect comprises the functional and morphological changes in organs
and systems, which have developed as a consequence of certain action.

Regardless of the type of drug action, any medicinal substance
should have affinity and internal activity 2 Affinity is the ability of
certain parts of drug molecules to bind to individual functional groups
of a receptor or another biostructure through covalent, hydrogen, ionic,
dipolar and other bonds. Covalent bonds are the most stable bonds and
are relatively rare 341,

Internal or inherent activity is defined as the ability of a drug, after
binding to a receptor, to trigger respective biological (pharmacologi-
cal) effect. Agonists are ligands possessing affinity and internal activ-
ity. The so-called full or pure agonists produce a graduated effect until
reaching a fixed maximum (e.g. noradrenaline, adrenaline, acetylcho-
line, histamine, serotonin, insulin).

Antagonists are ligands possessing only affinity. They don’t pos-
sess any effect of their own but decrease and even completely block
the effect of full agonists ©1.

Partial agonists (incomplete blockers) bind to a receptor and stim-
ulate it but to a much lesser extent in comparison to its endogenous
mediator (respectively, neurotransmitter). For that reason, similar to
antagonists, partial agonists can significantly reduce and even



antagonise the effects of the endogenous mediator (respectively, neu-
rotransmitter), as well as those of drugsfull agonists [,
Some pharmaceuticals possess a dualistic or mixed action because

they activate some types of receptors and block other types of receptors
Y|

REVIEW OF RELEVANT LITERATURE

Pharmaceuticals’ action is provisionally divided into two types:

1. Structurally specific and 2. Structurally non-specific [,

Structurally specific actions of medicinal substances are con-
nected to an influence on:

1. DNA, 2. Certain target protein macromolecules, or 3. Microbial
organelles. It is held that a great part of the pharmaceuticals currently
used, possess a receptor mode of action. Receptors are regulative target
macro proteins mediating the effects of endogenous and exogenous
chemical substances. Endogenous substances are neuromediators, au-
tacoids, hormones, growth, respectively anti-growth factors, and exog-
enous-drugs and other xenobiotics. Receptors are the most sensitive
element in a system of chemical communication which coordinates and
regulates the functions of a great number of cells in the organism. The
endogenous and exogenous molecules to which receptors bind, are
their ligands !,

According to their localisation, we distinguish two basic types of
receptors: membrane and nuclear receptors. There are more than 150
different types of receptors-cholinergic (M and N), adrenergic (1, a2,
B1, B2); DA-, 5-HT- and histamine, opioid (u,5,K, ORL1), GABA, hor-
monal, prostaglandin, benzodiazepine, aspartate, glutamate, adenosine
receptors, nociceptors, thermoreceptors, etc. They are provisionally di-
vided into 4 basic types: type 1, type 2 and type 3-membrane receptors,
and one type 4-nuclear receptors. There are several receptor theories
(01 which do not provide a comprehensive answer to the questions con-
cerning mechanisms of interaction between drug molecules and certain
biological structures (e.g., human physical body, organs or systems).
These receptor theories address different features of the qualitative and
quantitative aspects of drug-receptor interactions. For example: occu-
pancy theory, macromolecular perturbation theory, rate theory, in-
duced-fit theory, dualistic theory, etc. 2, According to some au-
thors, the structurally non-specific action of certain medicinal
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substances is of non-receptor type and their mode of action has not yet
been clarified 1314,

In homeopathy and the so-called Bach Therapy, there is actually
no, so-called by pharmacologists, drug molecule in medicinal prepara-
tions (i.e., there is no receptor mode of action, and we cannot produce
with not available molecules any known type of chemical or physical
binding to diseased cells!-author’s note). Nevertheless, treatment ef-
fects exist and this is no placebo effect. According to Prof. IV. Lam-
brev’s paper: “Homeopathy supporters presume that the information
and energy of the active substance pass into the solvent and that is why
homeopathy preparations possess medicinal qualities”. Here, with this
note, we obviously conflict with the whole theory and practice of phar-
macology.

For many years, in the section of phytotherapy, which is subject
to official medicine, have been made successful experiments to phar-
macochemically and pharmacologically present the so-called biologi-
cally active substances in plants in the convenient form of a medicinal
substance which to be subject to the established theoretical statements
in pharmacotherapy, together with the chemically synthesized sub-
stances. This does not correspond to the real natural mechanism of ac-
tion of medicinal plants on the human physical (material) and energetic
body (%,

OBJECTIVES

The main objective of this analysis is to search for, find and
demonstrate the existence of a single universal mechanism to explain
drug effects at a micro-level: atoms, electrons, protons, elementary par-
ticles-where no difference exists between the provisional concepts of
animate and inanimate matter. To this main purpose, we naturally add
the additional purposes to: prove a uniform mechanism of medicinal
interaction derived in the process of exploring phytotherapeutic effects
on diseased cells as a universal answer to the questions asked here.

To achieve the objectives of a scientific research, the following
basic tasks were set:

1. To investigate the state of the problem connected to the mech-
anisms of medicinal interaction between drug substances, respectively
drug molecules, and certain biological structures.

-159 -



2. To develop and implement a scientific-practical methodology
based on modern methods of quantum analysis, applicable to the phar-
macodynamic processes of medicinal substances.

3. Using the quantum analysis presented here, to clearly intro-
duce and define the following new categories: quantum of life; basic,
functional and sovereign quanta of life; cell; mechanism of cell divi-
sion; apoptosis; necrosis and autophagy; energetic and material (phys-
ical) body.

4. Using the similarity principle in quantum analysis as a scien-
tific method, to realize a theoretical and practical research on pharma-
codynamics in phytotherapy.

5. To prove in a convincing manner, the applicability of the the-
oretical-practical statements proposed here, in the interaction between
drug molecules (respectively, quanta of life) of natural or synthetic
type, and certain types of biological structures.

4. The object of this research are medicinal substances of natural
origin (in this case, phytoproducts) and the modes of medicinal action
of quanta of life (functional and sovereign) on certain energetic and
biological (physical) structurescells, respectively tissues, organs and
bodies.

5. The subject of this research comprises the theoretical, method-
ical and practical matters, connected to the development of a single
universal method of quantum analysis with its Similarity Principle
(SP), applicable to the pharmacodynamical processes of medicinal sub-
stances in phytotherapy in particular, and in pharmacotherapy at all.

6. Theoretical and methodical matters. Regardless of the very
good knowledge on the nature and mode of action of medicinal sub-
stances on biological structures from the latest strands of pharmacol-
ogy, not clearly enough are formulated the practical achievements and
theoretical knowledge on the matters concerning the modes of interac-
tion between drug molecules and certain biological structures (e.g., hu-
man physical body, organs or systems).

It is held that there are different types of drug effects, according
to their localisation, focus and reversibility. Quite often, one and the
same drug possesses several effects. We know:

1. Resorption (systematic) effect, which occurs after the drug has
been resorbed and has reached certain organs.

2. The direct effect is connected to an immediate impact of drug
molecules on certain biostructures.
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3. Indirect effect, indirect is also the reflex effect; where the drug
activates certain receptors and the excitement reaches respective or-
gans via a reflex pathway.

Most drugs have a reversible (temporary) effect on the organism
and others-a non-reversible effect.

When under the influence of a drug a reduced function is being
normalised, the effect is tonic, and when the function exceeds the norm,
it is excitatory. In both cases the function is being increased but the
starting point is different. With the decreasing effect, the increased
function is being normalised and with the suppressing effect, it is de-
creased to levels under the normal function.

When a drug influences certain symptoms of a disease, it acts
symptomatically and in other cases-substituting (replacing). If a drug
influences certain stages of the pathogenesis of a disease, its action is
defined as pathogenetic.

All of the above-mentioned statements about the basic types of
drug effects show that there is an interaction between elements in the
basic structural units of medicinal substances and biological units at a
living cell level. Unfortunately, there are no serious scientific theories
or life models to date, showing how living cells were created and how
superior life forms (up to human beings) originated from inferior ones.
There is no sufficiently clear scientific model elucidating the reasons
for cell division and the mechanisms of cell death. On this unspecified
scientific theoretical and practical basis, theories and models of drug
effects, respectively of drug molecular effects on biological structures,
are created. This, of course, leads to false conclusions and unsatisfying
results of the application of medicinal substances in medical treatment
practice.

There is a pressing need for a new view of pharmacodynamic pro-
Cesses.

METHODOLOGY

We introduce the quantum analysis as a scientific method to ana-
lyze the questions referred to us. We call quantum objects the nucleus
and the elementary particles. Under “quantification” we understand the
occupation of strict, precisely defined values, and the minimal value of
change of any quantity (physical or of another kind), we call quantum.
We identify the quantum also with the quality of energy, radiated or
absorbed by the microparticles (a substance in quanta of life) of matter
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during the smallest possible change of its state. Analysis is a widely
known scientific method of exploring laws of nature. More specifi-
cally, analysis is an operation of imaginary or real separation of objects
into their component parts in the process of their understanding, de-
scription and accumulation of practical experience with respective
methods. The Similarity Principle (SP) is an inseparable part of this
type of analysis.

Similarity Principle-An Expert-Analytic Method

For the sake of convenience, we introduce the following terms
into the considerations to come:

Similarity principle: An endless K(n)P count of worlds exists, n
ez={...,-3,-2,-1,0,1,2,3,...}, for which the following is valid:

— Bigger worlds are constituted of smaller ones.
— In different worlds, functional subordinations are the same.
— In different worlds, threshold values are different.

Therefore, corresponding values in different worlds are propor-
tional and are expressed with their relevant coefficient of proportion-
ality by: mass, time, distance, speed, etc.

Expert-analytic method: The following quanta of life exist:

GB K( (0)P) =YGN K( (1)P)+>.GB K((1)P) = b - basic quantaof
lif ;e

GF K( (0)P) =GN K( (1)P)+>GF K( (1)P) = f - function-
alquantaof lif ;e GW K( (0)P) =>.GN K( (1)P) = s - sovereign quantaof
lif .e

Quanta of life are emitted by the K(1)P stars (for us, the Sun of
our Solar System) and possess bases > GN K( (1)P), within which life
develops Y.GB K( (1)P) or GF(K(1)P). Bases of quanta of life are com-
posed of an enormous number of component parts. The basic charac-
teristic of these component parts is that they contain a substance (En-
ergy)-a whole of particles. These particles, irrespective of the world
into which they exist and manifest themselves, possess a mass and a
positive and negative pole. According to the SP (Similarity Principle),
electric charges are equivalent to strictly defined masses. For instance,
in the K(0) P world, the central mass is of the order of 10 g with a
gravitational charge; in the K(1)P world, the central mass is of the order
of 10°g with an electric charge; in the K(2)P world, the central mass is
of the order of 10 g with a nuclear charge, etc. These and other
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quantities are expressed with respective coefficients of proportionality
by: mass, time, distance, speed, etc.

Energy of our world: We will call the substance, constituting elec-
trons and protons, energy of our world. Quanta of life:

quanta of life are the Energy, the substance electrons and protons
are composed of.

Life developing within stars (the (K(1)P worlds), after being fully
developed, passes from the stars (the K(1)P worlds) into the surround-
ing space (in the K(0)P world-our world). In star systems (in stars’ sur-
rounding space-the K(1)P worlds), there is an abundance of protons
(p") and electrons (¢).

Quanta of life receive the necessary raw materials from the elec-
trons () located in their surrounding space.

From the quanta of life of the K(0)P world-our world, emerge the
most inferior life forms in the K(0)P worlds. The development of these
life forms through the stages of crystal, plant and animal leads to the
emergence of human beings.

Quanta of life which govern the individuals of a life species, di-
vide after an individual dies 1,

Properties and Characteristics of Quanta of Life

Emergence of organic matter: At a certain stage of their develop-
ment, the (GB K((0)P) =Y GN K(

(L)P)+>GB K( (1P)=b

GF K((0)P) =YGN K((1)P)+>GF K((1)P) =f

GW K( (0)P) =>GN K((1)P) = s ) quanta of life catch protons
(from them they receive the necessary heat) and electrons

(from them they receive the necessary raw materials). In this way,
in the space around quanta of life emerges the organic matter of the
K(0)P worlds (the world we live in) and emerge the first and most in-
ferior living organisms.

During the development of life in the K(0)P world (the world we
live in), the (GBKP((0))=>GNKP((1))+>GB KP((1))=b) basic
quanta of life are always found in the foremost (now human beings),
most superior, leading life species. At the moment, there are only func-
tional and sovereign quanta of life (°F¥P((0)) =T ENKP( (1) )*SeFKP(
(1)) =f ,GW K P((0))=>GN K P( (1)) =s) in the other life species
(minerals, plants, animals). However, in the past, basic quanta of life
were found in the foremost species of minerals, plants and animals.
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Therefore, basic quanta of life are always to be found in the most
superior, foremost species. New life species emerge from basic quanta
of life (from minerals-inferior organisms, from them-plants, from
them-animals, from them-human beings). Hence, basic quanta of life
can convert.

Note: From every life species’ functional quanta of life (minerals,
plants, animals), can emerge varieties of already existing life forms de-
pending on organisms’ (physical bodies’) environmental living condi-
tions. Energetic body of the individual: We will e-ISSN:2321-6182 p-
ISSN:2347-2332

call the Union of all quanta of life taking part into the construction
of an individual (plant, animal, human), energetic body of the individ-
ual. Material (physical) body of the individual: We will call the atoms
accumulating in the form of organic molecules around the quanta of
life constituting the energetic body of the individual, material (physi-
cal) body of the individual 71,

EXPERIMENTAL AND PRACTICAL STUDY OF THE
QUANTUM ANALYSIS AND THE SIMILARITY PRINCIPLE
AS A SCIENTIFIC METHOD IN PHARMACODYNAMICS

Cell

Cells are a structural-functional elementary unit of the constitu-
tion and vital activity of all organisms (except for viruses and virusoids
whose life form has no cellular structure) 8. According to quantum
analysis:

Cells are governed by quanta of life, no matter whether they are
independent or united.

The development and unification of quanta of life resulted in the
emergence of unicellular living organisms. Unicellular living organ-
isms are an extremely stable life form (nuclear and/or non-nuclear cel-
lular organisms) 19,

The main task of living organisms is to provide the necessary raw
materials for the quanta of life inside them. The human organism is an
enormous collection of cells.

In the light of quanta of life’s properties (functional and sover-
eign), each cell possesses two quanta of life: a functional and a sover-
eign one (GF K( (0)P) =YGN K( (1)P)+>GF K( (1)P) =f ,GW K( (0)P)
=>GN K( (1)P) =s).
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Cells are necessary for the quanta of life which have already fully
exploited their potential for self-development % (we refer to func-
tional and sovereign quanta of life and to the physically (material body)
manifested bodies of the different kinds of minerals, plants, animals
and human beings-author’s note). The functional and sovereign quanta
of life of the life species, inferior to humans, exhausted their potential
for self-development.

No matter whether they are independent or united, cells are gov-
erned by quanta of life.

Without quanta of life, cells would die. Cells are living organisms
which can exist independently or united. The material body of the in-
dividual serves to feed the (GB K P((0) )=YGN K P( (1) )+>GB K P(
(1))=b,GFKP((0))=>GNKP((1))+>GFKP(())=f,

GW K P((0))=YGN K P( (1)) =s) quanta of life from the ener-
getic body, through cells, with the necessary raw materials. Quanta of
life possess bases (3.(K P(1) ) ) into which life develops. The life de-
veloping inside quanta of life’s (XZ(K(1)P) bases, is a collection of an
enormous number of individuals: (3GN K P( (1) ),>GF KP( (1)),
2GN KP((1))).

It means that the human physical body is an appropriate evolu-
tional assembly of cells grouped in organs and systems with the func-
tional and sovereign quanta of life they need. Quanta of life which in
the past were basic quanta of life in respective foremost species (min-
erals, plants, animals), today have already exhausted their potential for
self-development and are subject to one basic quantum of life (human
quantum of life of the foremost species which can be basic, functional,
and sovereign with a projection in the physical body-the so-called
Monad or basic (central) cell) 2%,

Cell nucleus possesses functional quanta of life (GF K P((0) ) =
YGN K P( (1) )+>GF K P( (1)) ="). The rest of the cell, mainly rep-
resented by cytoplasmic organelles, possesses sovereign quanta of life
(((0)=2GN(K(1)P)=s).

Quanta of life’s (X(K(1)P)) bases or also (GW K P( (0) ) =>GN
K P((1)) =s) sovereign quanta of life, preserve in themselves enough
raw materials for cells’ normal functioning and life. Quanta of life are
supplied through their bases with the necessary amount of raw materi-
als by electrons. The basic purpose of quanta of life’s bases is to serve
life developing inside them.
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Cell Division

Modern biology knows that cells divide. It means that there is a
(GB KP((0) ) = >GN K P(

(1))+>XGBKP( (1)) =b) basic or

(GFKP((0))=YXGNKP((1))>GFKP((1)) =f) functional
quantum of life in cells. Moreover, every cell possesses also a ( GW K
P( (0) ) =XGN K P( (1) ) =s ) sovereign quantum of life (from the
division into a basic or functional quantum of life).

Unicellular (independent) living organisms cannot possess a basic
(GB K( (0)P) =>GN K( (1)P)+X.GB K( (1)P) = b ) quantum of life.
They used to be in possession of basic quanta of life when they were
foremost (most superior, most advanced) life species and from them
could have emerged new, more superior (more advanced) life. There-
fore:

1. Cells of living organisms that are not the foremost species do
not possess any basic quanta.

2. But the basic quanta of life, which the foremost species pos-
sesses, are not situated into individuals’ physical body (respectively, in
cells).

When life in a functional quantum of life doubles, it divides into
three quanta of life: the old functional quantum of life-f is restored; a
new functional quantum of life-f1 emerges and a new sovereign quan-
tum of life-s1 emerges (Figure 1).

—_—f
f »

———

Figure 1. New sovereign quantum of life.

At the same time, the cell divides into two cells. It means, that the
cell is governed not by one but by two quanta of life: a functional (GF
KP((0))=>GNKP((1))+>GF KP((1)) =f) and a sovereign (GW
KP((0))=YXGNKP((1))=s)one.

N.B.: Inthe (GW K( (0)P)=>.GN K( (1)P) =s) sovereign quantum
of life, there is only one (3GN K P( (1) )) base, into which no life
develops but this quantum contains raw materials for supporting and
developing life in biological units.
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During cell division, old cells don’t die but split into two new
cells. We can illustrate this process schematically as follows (Figure

2):

The Old cell possesses a functional and sovereign quantum of life:
(f+s). The old functional quantum of life divides (f=f1+s1) and s re-
mains unchanged (s cannot divide and contains no life in it, it is only a
base). When the old cell divides quanta of life are distributed as fol-
lows: (f+s1) and (f1+s). The first daughter cell contains: one f old
functional quantum of life and one new s1 sovereign quantum of life.
The second daughter cell contains: one new f1 functional quantum of
life and one old s [21] sovereign quantum of life.

Figure 2.

Mitosis
The process of mitosis is schematically depicted in Figure 3.
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Figure 3. The process of mitosis.

The grouping of quanta of life in mitosis is as follows:

1. A new f1 functional quantum of life and an old s sovereign
quantum of life form one of both daughter cells (f1+s).

2. An old f functional quantum of life and a new s1 sovereign
quantum of life form the second daughter cell (f+s1) (Table 1).

Table 1. It represents mitosis with the distribution of quanta of life
in daughter cells up to the 5th cellular degeneration. This distribution
could be best presented with the following mathematical expression:
(f+s)—(f1+s)+ (f+s1) The cells from the both branches of cell divi-
sion could be generally described as follows:

frnts (upper branch), whereas n €Z2={1,2,3,...} (always a posi-
tive whole number)

f+sn (lower branch), whereas n €Z2={1,2,3,...} (always a posi-
tive whole number).
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We assume that cells with functional and sovereign quanta of life
of the (fn+sn+1) type are non-functional. Therefore, we remain with
the cells of the following sequence: f+, f1+, f2+s, f3+s, f4+s,
f5+s ......... fn+s. Meiosis

There are two types of quantum distribution in meiosis. The first
one is depicted in Figure 4.

Figure 4. Quantum distribution in meiosis Type-I.

In meiosis quanta of life are distributed as follows:

1. An old f functional quantum of life and an old s sovereign
quantum of life form one of both daughter cells (f+s).

2. A new f1 functional quantum of life and a new s1 sovereign
quantum of life form the second daughter cell (f1+s1) (Table 2).

Table 2. It represents the first type of distribution of quanta of life
in meiosis in daughter cells up to the 5 cellular degeneration. This
distribution could be best presented with the following mathematical
expression:

(f+s)—(f+s)+ (f1+s1) The cells from the both branches of cell
division could be generally described as follows:

fts (upper branch)

frntsa(lower branch), whereas n €2={1,2,3,...} (always a posi-

tive whole number).
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We assume that cells with functional and sovereign quanta of life
of the (fn+sn) type are functional. Therefore, we concentrate on the
cells of the following sequence: f+, f1+s1, f2+s2, f3+s3, f4+s4,
f5+s5... fntsn.

The second type of quantum distribution in meiosis is shown in
Figure 5.

Figure 5. Quantum distribution in meiosis-Type Il

Here quanta of life are grouped as follows: 1. An old f functional
quantum of life and a new f1 functional quantum of life form one of
both daughter cells (f+f£1). 2. An old s sovereign quantum of life and
a new s1 sovereign quantum of life form the second daughter cell
(s+s1) (Table 3).

Table 3. It represents the second type of distribution of quanta of
life in meiosis in daughter cells up to the 5th cellular degeneration. This
distribution could be best presented with the following mathematical
expression:

(f+s)—(f+f1 )+ (s+s1) The upper branch of new cells can be
generally described as (f+fn).

All other daughter cells are (fn+ ), (f+fn) and there is a special
form of cells possessing only sovereign quanta of life: s+s1 and
s1+sn, whereasn €Z={1,2,3,...} (always a positive whole number).In
this special type of cell division and grouping, there is no lower branch.
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We assume that the cells with sovereign quanta of life of the
(s+s1 and s1+sn) type are functional but generated by a special type
of division from functional and functional and sovereign quanta of life
of the (f+fn) and (fntsn) type.

Cell Death

Apoptosis is a physiological process which runs at cell level and
rarely at tissue level. It begins intracellularly, under the influence of
the conditions programmed in cell’s DNA. At first, nucleus dies and
decays. Subsequently, cytoplasmic organelles die and decay. This pro-
cess is not connected to any inflammation. Cells and tissues which are
useless for the organism die. The organism doesn’t try to restore the
cells and tissues lost 22241,
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Apoptosis is an energy-dependent process for which ATP is
needed (adenosine triphosphate, or adenosine triphosphoric acid). This
cell death pathway is important not only for the development of the
organism and the normal functioning of the immune system but also
for a particular defense against damages on healthy cells which may
occur through malignant transformations or through viral infections.

In apoptosis, (GF K P((0) ) =YGN KP( (1) )*>GF KP( (1)) =f
) functional quanta of life leave the cell nucleus and break down into
their component parts (substance or energy), of which electrons and
protons are constituted. This process is accompanied by a flow of en-
ergy. (GW KP((0))=>GN K P( (1)) =s) sovereign quanta of life do
not have any reason to exist alone within cell’s structure and leave it,
too.

Necrosis is a pathological process. It affects tissues, organs and
bigger parts of the organism. Its restriction to cell level is difficult. It
begins extracellularly, under the influence of unfavorable factors. It
takes place despite the counteraction of cell’s internal adaptive and reg-
ulatory mechanisms. At first, cytoplasmic organelles die and disinte-
grate. The nucleus is the last one to die. Functional cells, tissues or
organs, which the organism needs, die. This process is almost always
accompanied by inflammation of surrounding tissues. Organism’s in-
ternal adaptive and regulatory mechanisms strive to restrict and stop
the advance of the process. The organism tries to restore the cells, tis-
sues or organs lost 2],

Necrosis, in comparison to apoptosis, is a passive process. Necro-
sis is forced when a chemical or physical cellular damage occurs and
also when there is a shortage of energy resources and/or oxygen 261,

In necrosis, (GW KP((0))=>GNKP((1))=s) sovereign quanta
of life leave cell structures (mainly, cytoplasmic organelles) because
of the interrupted flow and shortage of raw materials (energy). This
process is relatively slow and accompanied by “a search for and attrac-
tion of energy” from neighboring cells, respectively tissues, which trig-
gers inflammatory processes. (

GF KP((0))=>GN K P((1))+YGF K P( (1)) =f) functional
quanta of life don’t have any reason to exist alone in cell nucleus, they
do not have their (GW K P( (0) ) = >GN K P( (1) ) =s ) raw-material
base, and also leave it, as they split into their component parts (sub-
stance or energy), of which electrons and protons are constituted.
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Autophagy is a process of “slow” cell death into which, under
continuous shortage of ATP, cells remain viable for a while. It is a cat-
abolic process of cellular and protein degradation in our body. Autoph-
agy can be selective (micro-autophagy #”?1), and nonselective (macro-
autophagy %), In autophagy, the metabolism is predominantly active
catabolism (process of breakdown into simpler substances), whereas
certain organelles get enveloped by a double membrane thus forming
the so-called autophagosomes, merging with lysosomes, where the
process of decomposition of organic substances takes place. If starving
continues (shortage of oxygen and/or ATP), then most of the organelles
are “eaten out”, and cells die through necrosis B,

According to some authors, under certain conditions, autophagy
can be assumed to be a separate type of cell death (1,

In autophagy or the process of “slow cell death” B2, there are
functional and structural alterations in (

GW K P((0))=>GN K P((1)) =s) sovereign quanta of life (the
base) and (GF K P((0) ) ©>GN K P( (1) )">GF K P( (1)) =f) func-
tional quanta of life (life in the base), or respectively, in cell nucleus
and cytoplasmic organelles. Cell nucleus, respectively functional
guanta of life, strives to preserve cell stability and start dividing. In this
division, a new functional quantum of life with a new base is obtained,
the old quantum of life with an old base is preserved, and a new sover-
eign quantum of life with a new base is created. However, both new
bases are modified due to shortage of raw materials (energy) and influ-
ence life in functional quanta (functional quanta attract the raw-mate-
rial base to themselves, as necessary energy). If no raw materials (en-
ergy) enter the cell appropriately through its functional or sovereign
quanta from outside, it (the cell) changes its functional and structural
nature and dies after a certain period of time. Exactly within this period
of time, with functional and structural changes occurring within the
cell, in appropriate fashion the cell may be differentiated to the process
of division, or to the process of apoptosis or necrosis! This, in my opin-
ion, is the main task of medicinal therapy (pharmacotherapy).

Conclusion: Without quanta of life, cells are dead. Cells can re-
main only for a certain period of time (different for humans, plants,
animals and minerals) without a functional (GF K P( (0) ) =GN K P(
(D))+XGF KP((1))=f), and/or (
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GW K P((0) ) =YGN K P( (1) ) =s) basic quantum of life. Con-
sequently, the energetic body leaves the cell (material (physical) body),
and it stops being active at the physical level (dies).

QUANTA OF LIFE IN THE FOREMOST HUMAN SPE-
CIES AND IN PLANT SPECIES

The foremost (currently, human beings), most superior, life spe-
cies possesses three varieties of individuals: individuals who are gov-
erned by basic (b), functional (f) and sovereign (s) quanta of life.

GB K( (0)P) =>GN K( (1)P)+>GB K((1)P)=b

GF K( (0)P) =GN K((1)P)+>GF K( (1)P) = f GW K(

(0)P) =XGN K((1)P) =

Life species which are inferior to the foremost life species (for our
considerations-plant species), possess two varieties of individuals: in-
dividuals with functional (f) and individuals with sovereign (s) quanta
of life.

GF K((0)P)=>XGN K( (1)P)->GFK((1)P) =f

GW K( (0)P)=>XGN K((1)P) =s

Special Characteristics

Since, during the development of life, some of the older species
disappear: Old life species’ quanta (functional and sovereign) which
exhausted their potential for self-development, take part in building the
structures of superior life species, and thus continue to develop. In dif-
ferent ways, millions of human quanta of life (basic, functional, sover-
eign) of deceased human individuals enter the human body. Some of
them remain to help the basic quantum of life in making decisions, and
all other head for the reproductive system where sperm cells are pre-
pared for them, for the sake of fertilization (materialization) 2234,

Important: The human individual is governed by a human quan-
tum of life. The other quanta of life are unions of functional and sov-
ereign quanta of life of other, inferior life species (minerals, plants, an-
imals).

These unions are cellular entities. In the human energetic body,
there are also free human quanta of life of deceased human individuals
which help it but do not take part in the constitution of its energetic
body.

The most essential characteristics of the human energetic body is
that it can exist independently (without a material body) for a certain
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number of days (up to 40 days), until the material reserves in quanta of
life are depleted.

For plant species, this period varies to up to 30 months! (Refer-
ence: Haberlea rhodopensis is a member of the Gesneriaceae family. It
is a Balkan endemic species *°, a protected relict plant. It is famous
for its long anabiotic drought tolerance (up to 30 months), also known
as “Resurrection Plant” or “Orpheus Flower”. This means that when
the conditions of provisional death are suspended, this plant species
“resurrects” back to life-functional and sovereign quanta of life in its
cells start functioning, i.e. cells divide again. For the rest of the plant
species, we can introduce the following provisional scheme about the
period of time of separation of the energetic body from the material
one: blossoms-up to 3 months, stems and leaves-up to 12 months, barks
and roots-up to 24 months.

If environmental conditions do not allow any of the old life spe-
cies to reproduce sufficiently, with the death of the individuals their
guanta of life may unify in superior life species. Thus, old life species
may die off (6],

With the decomposition of energetic bodies, when quanta of life
become autonomous, they can supply themselves with the necessary
raw materials, without the need for a material body.

As life multiplies, in basic and functional quanta of life emerge
individuals with functional and sovereign quanta of life who leave
basic and functional quanta of life during their division and continue
their development autonomously as quanta of life (functional and sov-
ereign) of the same species.

Therefore: Life in the male quantum of life (basic or functional),
through the base (When life in the basic quantum of life (male individ-
ual) modifies its own base, it modifies also the base of the sovereign
quantum of life (female individual), being in contact with it.) of the
male quantum of life (basic or functional), creates a female (sovereign)
guantum of life.

Properties
1.During the division of any single(GB K P(
(0))=>GNKP((1))*>GBKP((1))=b)  basic or (

GF KP((0))=YXGNKP((1))>GF KP( (1)) =f) functional
quantum of life, two new quanta of life originate from it, a (GF K P1(
(0)) =GN K P( (1) )*>GF K P( (1) ) =f1) functional and a (GW K
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P1( (0) ) = XGN K P( (1) ) =s1) sovereign quantum of life; and the
original (GB K P((0))=YGN K P((1))+>GB K P((1)) =b) basic or
(GW K P((0))=XGN K P( (1)) =s) sovereign quantum of life is
restored B7,

2.From (GBK P((0))=>GNKP((1))+>GB KP((1))=b) basic
and (GF K P((0) ) =YGN K P( (1) )+>GF K P( (1) ) =f) functional
quanta of life originate (GF K P((0) ) =YGN K P( (1) )+>.GF K P( (1)
) =f) functional quanta of life and (GW K P((0) ) =YGN K P( (1)) =s
) sovereign quanta of life.

3. (GBKP((0))=>YGNKP((1))*XGBKP((1))=b)basicand
(CFEPC0) ) =CNKP((1) )P KP( (1) ) =f) functional quanta of life
multiply. (GW K P( (0) ) = >GN K P( (1) ) =s ) sovereign quanta of
life don’t multiply.

4. Inside (GBKP((0))=>GNKP((1))+>GBKP((1))=b)
basic and (GF K P((0) )=>GN K P( (1) )+>GF K P( (1)) =f) func-
tional quanta of life develops life. Inside (GW K P( (0) ) = >GN K P(
(1) ) =°) sovereign quanta of life develops no life. Individuals with
basic and functional quanta of life (can divide) are male individuals,
and individuals with sovereign quanta of life (cannot divide) are female
individuals.

5. (GBKP((0))=YGN K P((1))+>GB K P( (1)) =b) basic
quanta of life are always present in the foremost, most superior, leading
life species.

6. From basic quanta of life originate new life species. Basic
quanta of life can convert.

7. There are no basic quanta of life in the cells of the living or-
ganisms which are not the foremost species (minerals, plants, animals
- author’s note). Cells in living biological systems divide in two cells.
This means that cells contain two quanta of life: one (GF K P( (0) ) =
>GN K P( (1) )+>GF KP( (1)) =) functional and one (GW K P( (0) )
=GN K P( (1)) =s) sovereign quantum of life.

8. In inferior life species exist biological unions of single, hun-
dreds, thousands, millions and billions of quanta of life of the same
species and quanta of life of inferior life species, in a joint living or-
ganism. Within this joint organism, quanta of life which represent it
partially retain their autonomy, as they develop independent branches
B8 For example, independent branches in plant species are: leaves,
stems, blossoms, fruits, etc.
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9. Inthe joint organism quanta of life representing it, have limited
opportunities to develop autonomously. Perfection of these life species
is observed in tree (plant-author’s note) species.

10. In superior life species, individuals are governed by
one quantum of life of this species. The human individual is governed
by a human guantum of life which can be basic, functional or sovereign
GBKP((0))=>XGNKP((1))>GBKP((1))=borGFKP((0))
=YGN K P((1) )+XGF K P( (1)) =for ®"*((0)") "x*""((1)") =s..

MECHANISM AND LEVELS OF INTERACTION BE-
TWEEN QUANTA OF LIFE IN THE HUMAN-PLANT BIO-
LOGICAL STRUCTURES (AT CELL LEVEL)

Mechanism of Interaction

(GW K P((0))=>GN K P( (1) ) =s) sovereign quanta of life
originate from (GB K P((0) ) =GN K P( (1) )+>GB K P( (1)) =b)
basic quanta of life and from (GF K P((0) ) =YGN K P( (1) )+>GF K
P( (1)) =f) functional quanta of life.

Every (GW K P((0) ) =>GN K P( (1) ) =s) sovereign quantum of
life possesses a Y GN K P( (1) )base, into which life does not develop.

Sovereign quanta of life do not reproduce. No life develops inside
them but they themselves are bases of life. Perfection of life requires
from quanta of life’s (3;GN K P( (1) )) bases, respectively from (GW K
P((0))=YGNKP((1))=s)sovereign quanta, to become longer when
life in them grows in order to provide conditions for the development
of life and to divide when life in them doubles (see division of func-
tional quanta and cell division). The following statements are im-
portant for us:

1. At specified time intervals (a very small fraction of a second),
life from basic and functional quanta of life (surrounding sovereign
guanta) enters sovereign quanta of life and makes some adjustments
inside them which require external interference (for example, intake of
medicinal substances or energy in any form-author’s note).

2. When sovereign quanta of life are in contact with basic quanta
of life, they equalize them (the energetic potential of any kind of energy
equalizes-author’s note), since at specified time intervals (which are
very short for us), life developing inside basic quanta of life, makes
some adjustments in them B9,
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3. When sovereign quanta of life are in contact with functional
quanta of life, they equalize them (the energetic potential of any kind
of energy equalizes-author’s note), since at specified time intervals
(which are very short for us), life developing inside functional quanta
of life, makes some adjustments in them.

Therefore: There is a continuous exchange at different energetic
levels between basic, functional and sovereign quanta of life. Inside
cells, as living organisms’ (plants, animals, humans) most important
structural unit, run continuous energetic processes with the irrevocable
participation of quanta of life. Life in basic, functional and sovereign
quanta of life of all biological structures is the same.

Levels of Interaction
According to the Similarity Principle (SP) developed by Vassil
Manev in The Unity in the Universe, as a K(0)P World exists, the world
we live in (where mineral, plant, animal and human individuals are lo-
cated), then:
At least one K(1)P World exists, which differs in size from the
K(0)P World but develops according to the same functional depend-
ences (same laws of physics).
At least one K(2)P World exists which differs in size from the
K(0)P and K(1)P World but develops according to the same functional
dependencies (same laws of physics).
At least one K(n)P World exists which differs in size from the
K(0)P, K(1)P, K(2)P, K(3)P,....... K(n-1)P Worlds but develops ac-
cording to the same functional dependencies (same laws of physics).
Respective forces (Fo, F1, F, ...Fq) in the respective K(0)P, K(1)P,
K(2)P, ... K(n)P Worlds are: Fo - gravitational; F; - electric; Fo-nuclear,
etc.
Based on the above, we conclude:
—Our world is the K(0)P World-the Gravitational World,;
— Stars are the K(1)P Worlds;
—Our World, the K(0)P World, is composed of stars (the K(1)P
Worlds);
— The K(1)P World is composed of the K(2)P Worlds; —
Protons are the K(2)P Worlds.
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Conclusion 1: The interaction between medicinal substances
and biological structures takes place at proton level

It should be remembered that: Quanta of life are emitted by the
K(1)P Stars (for us, the Sun of our Solar System) and possess bases
(XGN K P((1))) into which life develops (XGB K P( (1) ) or 3:°FKP(
(1) ) ). Life developing within stars (the K(1)P Worlds), after being
fully developed, passes from the stars (the K(1)P Worlds) into the sur-
rounding space (into the K(0)P World-our world). From the quanta of
life of the K(0)P World, our world, emerge the most inferior life forms
in the K(0)P Worlds. The development of these life forms through the
stages of crystal, plant and animal leads to the emergence of humans
[40]

It follows from all the foregoing that:

The K(0)P Worlds (our world) are composed of:

— fundamental particles-the K(1)P Worlds (stars)
—elementary particles-the K(2)P Worlds (protons)

The K(1)P Worlds (stars) are composed of:

— fundamental particles - the K(Q2)P Worlds (protons) —

elementary particles - the K(3)P Worlds (photons).

The K(2)P Worlds (protons) are composed of:

—fundamental particles - the K(3)P Worlds (photons)
—elementary particles - the K(4)P Worlds (gravitons)

Attention is drawn to the following:

Neutrons originate in atomic nuclei, where protons’ critical zones
intersect.

Neutrons are highly excited electrons.

Equilibrium zones between protons in atomic nuclei, and elec-
trons spinning around them, specify atoms.

When we blow n protons (p) up for a very small fraction of a sec-
ond, exactly n protons (p) and the same amount (n) of electrons (¢)
emerge.

The emergence of all nuclear particles is expressed in the expan-
sion and shrinkage of a proton at the time of its explosion Y. (Experi-
ments conducted more than 60 years ago at the Joint Institute for Nu-
clear Research in Dubna, USSR, now Russian Federation.)

The electron and the proton are the last stable products of the pro-
ton after its explosion.
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Conclusion: The different unstable nuclear particles that the ex-
perimenters found (for example, in covalent, hydrogen, ionic, dipolar
and other bonds of the so-called “molecular phenomenon” in pharma-
codynamics), are different transitory states of the matter of the ex-
ploded protons.

RESULTS

The force of attraction between cells in living organisms on Earth
is the gravitational force of attraction (Fx).

The force of attraction (Fo) between two structures (biological
and physical) obeys Newton’s Law of Gravity.

The force of attraction between quanta of life (energy, substance,
protons and neutrons) of plant cells and quanta of life in cells of bio-
logical structures in the process of treatment (interaction) is the gravi-
tational force of attraction (Fx).

The gravitational force, with which homogeneous masses attract
each other, is greater than the gravitational force with which heteroge-
neous masses attract each other.

The gravitational constant (Gx) (481 depends on bodies’ x chemical
composition (biologically active substances in phytotherapy).

The gravitational force (Fx) with which two homogeneous masses
(mx and Mx) attract each other depends on the x chemical composi-
tion of the masses (biologically active substances in phytotherapy).

When both masses, m and M, are homogeneous “°1, a greater force
of attraction emerges in comparison to the case of heterogeneous m and
M. Quanta of life in cells of biological structures (human and plant) are
similar. Quanta of life express one and the same life. The force of at-
traction (affinity) between them is naturally determined, and is subject
to Plato’s Law of Attraction and Newton’s Law of Gravity. The direc-
tion of this process is from smaller to larger: from quanta of life, re-
spectively biological cellular structures, cells of plant species towards
guanta of life, respectively biological structures, living organisms, cells
of human physical body’s organism.

Cells with the biologically active substance with the mx mass of
the medicinal substance (in this case, the biologically active substance
of a medicinal plant), approach and interact with the functionally im-
paired cells of the biological structure with the Mx mass, because of
the emerged gravitational force of attraction. An exchange is
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performed at particle level (protons, electrons, photons, etc. and other
elementary particles), or, more specifically, of functional and sover-
eign quanta of life. Thus, a healing process takes place.

DISCUSSION

Plant-derived Medicinal Substances

One of plant organisms’ basic characteristics is that they build the
organic substances they need from inorganic mineral substances of soil
and water, and from the carbon dioxide of air. Plants play a mediating
role between the organic and inorganic world. The synthesis of organic
substances in plant organisms #2 is performed with the help of an enor-
mous amount of light energy “® (photons-author’s note). In compari-
son to plants, animals and humans cannot synthesize nutrients and re-
ceive them from plants.

The so-called “non-living structures” (inorganic world, “dead
matter”) are actually living structures because micro life with func-
tional quanta of life (GF K( (O)P ) ">GN K 1 P( () )Y GFK1P(()
) = f) develops inside them (inorganic mineral substances, including
the mineral world) and governs them.

Actually, the vegetable kingdom with its numerous representa-
tives are not only mediators but also centers through which passes an
enormous amount of energy (quanta of life) of the K(1)P Worlds (stars)
composed of the K(2)P Worlds (protons), and the K(3)P Worlds (pho-
tons), as well as of the K(2)P Worlds (protons) composed of the K(3)P
Worlds (photons) and the K(4)P Worlds (gravitons). (It must be re-
called that during photosynthesis there are protons (p*) and electrons
(e") in the surroundings of the plants, too. In particular, during photol-
ysis of water (H20), 4 " and 4 p* are emitted and an oxygen (O2) mol-
ecule is obtained).

Unambiguously, when preparing all types of medicinal substances
from medicinal plants, death is caused in the plant world. The only ex-
ception is the harvest of seeds and/or fruits.

Therefore, we have entered the zones of “violent” or “slow” death:
necrosis or autophagy. Practically, no plant species or parts of it die
immediately. In fact, the process of autophagy starts, accompanying
correspondent changes in plant cells, and after a certain period of time
- the process of necrosis.

What happens during autophagy in plant cells and what happens
to quanta of life sustaining life in these cells?
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Plant cells which are subject to autophagy possess:

GF K( (0)P) =GN K( (1)P)+>GF K( (1)P) = f - function-
alquantaof life GW K( (0)P) =>GN K( (1)P) = s - sovereign quantaof
life

Plant cells which completed the process of autophagy and have
entered the process of necrosis, possess: GF K P( (0) ) =XNXP( (1)
)Y 6FKP( (1) ) =f -functional quanta of life (we refer to the so-called
“dead matter” with a functional quantum of life).

There are no sovereign quanta of life or bases into which life can
develop because the energetic inflow to cells is interrupted.

Water is a mediator between cells, respectively quanta of life of
plant species, medicinal substances and the biological structures of the
diseased organism.

Water is a reasonable assembly of hydrogen and oxygen, and one
more element: a quantum of life, a special

GB K( (0)P) =>GN K( (1)P)+Y.GB K( (1)P) = b basic quantum.
With the intake of a medicinal substance, there is always a mediator-
water or aqueous medium. Biological structures never take the medic-
inal substance in a “dry” form. Except, partially in topical applications.

State of Disease in Biological Structures
Cells in biological structures composing correspondent tissues,
organs and systems, are undoubtedly subject to coordinated processes
of apoptosis and autophagy, as well as, in contingent moments, forced
to undergo necrosis. In the state of disease, in functional and sovereign
quanta of life governing cell functions, changes are observed. Bases
and life in bases of correspondent quanta of life change 4. We desig-
nate this as follows: (K P(1) ) and >GN K P( (1) ). These changes in
quanta of life lead to changes in cells, in particular, in their: size, shape,
mass, surface, volume, chemical composition, etc., and hence lead to
changes in their functional suitability.
1. Therefore, the following process of autophagy takes place:
GF K((0)P) =Y.GN K((1)P)+>.GF K((1)P) = f - function-
alquantaof lif ;e
GW K( (0)P) =>GN K((1)P) = s - sovereign quantaof lif .e
2. Or the following process of necrosis:
GB K((0)P) =>GN K((1)P)+>GB K((1)P) = b - basic
quantaof lif .e
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3. When no treatment is implemented or in the course of the nat-
ural process of death, the energetic body leaves the physical body of
the biological structures.

For our considerations, we are interested in the change in mass
(Mx) of cells affected by the state of disease. It, the mass, increases!
This is also seen in the process of dysplasia-change in cell shape, size
and organization, as well as in the process of autolysis-decay of body
tissues under the influence of tissue ferments.

The Process of Treatment-Phytotherapy

To enable a correct healing process, medicinal substances must
bind to the functionally impaired biological structure. According to the
theory of modern pharmacology, this process takes place because of
the so-called affinity-“the ability of certain parts of drug molecules to
bind to particular functional groups of a receptor or another bio struc-
ture, through covalent, hydrogen, ionic, dipolar and other bonds”-a ra-
ther unclear and provisional explanation of this process, without corre-
sponding mathematical expressions of the laws of physics and chemis-
try, applicable at these moments 5461,

In our considerations, in order to clarify the mechanism of inter-
action between medicinal substances and biological structures 71, we
will use Plato’s (346 BC) Law of Attraction and Newton’s (1642) Law
of Gravity.

The verbal expression of Plato’s natural law is as follows: in their
natural motion smaller objects seek larger objects, smaller pieces of
land seek larger pieces of land; smaller amounts of water seek larger
amounts of water, etc.

In its modern scientific form, after experiments have been con-
ducted, Plato’s Law is presented as follows:

mxMx. Fx Gx= h2

Gravitational force (Fx) of attraction (affinity) between two
masses (mx and Mx) is directly proportional to the product of both
masses (mx.Mx) and the gravitational constant (Gx), and inversely
proportional to the square of the distance (42) between both masses.
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CONCLUSION

The scientific-practical methodology of the “quantum analysis of
pharmacodynamics in phytotherapy” proposed, is fully entitled to be a
universal mode of action in pharmacotherapy. It should be further de-
veloped in theoretical and practical aspects of application !,

The scientific-practical methodology of the “quantum analysis of
pharmacodynamics in phytotherapy” appears to be a sufficiently suc-
cessful attempt to explain the mode of action of medicinal substances
in biological structures based on the latest theories about the origin and
structure of matter and life 1 in our world.

Pharmacodynamics, explained with the help of the quantum anal-
ysis B2 could successfully be coordinated with the already introduced
theoretical and practical statements in pharmacology B2, in particular
in pharmacotherapy.

PRACTICAL AND THEORETICAL SIGNIFICANCE OF
THIS PAPER

In the process of development and realization of the “quantum
analysis of pharmacodynamics in phytotherapy” proposed by the au-
thors, appeared actual opportunities for a radically new way of selec-
tion and application of medicinal substances ** (BASBiologically Ac-
tive Substances) in treatment practices of plant origin.

Prerequisites are created for the successful combination of new
medicinal substances in a mixture of natural vegetable components and
synthetic ones. This creates the opportunity to efficiently use the me-
dicinal effects of medicinal substances and to avoid undesired incom-
patibility and side effects which are often harmful.

The new perspective on the mechanisms of cell division, “slow
cell death”-autophagy, as well as on the “natural death”apoptosis,
could show the way for a workable antiviral ! and anticancer ¢ de-
fense of biological structures.
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