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BOZOPOJA B OCHOBHOM COCTOSIHHK OTIHYatoTCs 0oJiee KOMIIAKTHOH JOKaIu-
3aireil U, Kak IOKa3bIBAIOT IKCIIEPUMEHTHI, MOTYT BHOCHTD BKiIaj B DKCIIE-
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BOIOpOAA.

Bce crarbu 06beAUHEHBI OTHOM LIENbIO — J0Ka3aTh TEOPETUYECKH U DKCIIE-
PHMEHTAIBHO CYLIECTBOBaHHE Cy0aTOMOB BOAOPOJA, KOTOPble MOI'YT MIPaTh
3aMETHYIO POJib B OHOJIOTHYECKHX CHCTEMax /I BOCIIPOM3BEACHHUS HEOOX0-
IUMBIX IS POCTa W PasBHTH DAEMEHTOR IIyTEM SAEPHOH TpaHCMYyTalUH.
B 4acTHOCTH, B HOBBIX IKCIICPUMEHTaX [OKa3aHO, YTO CyOaTOMBI BOAOPOAA
HHULKUPYIOT FaMMa-H3JIyueHe IPH QOTOCHHTE3E B NUCTBEHHBIX PACTEHUAX
U [IpH META0OIU3ME JPOAOKEH.

Kuura mnpemHasHadeHa 115 aCHHPAaHTOB H MOJOABIX HAYYHBIX PAGOTHUKOB,
U3YYMBILMX paHee KBaHTOBYH) MEXaHHKY H Kelaloumx mopaboTarts
¢ Cy0aTOMHBIMH COCTOSIHUSIMH BOROPO/AA.

YIK 530.145
BBK 22.3

© Hesonmnu B.K., 2021
© AO «PULl «TEXHOC®EPA», opurunan-makert, opopmierue, 2021

ISBN 978-5-94836-630-2



CopepxaHue

I'napa 2. [TonHast aHeprus u BOJHOBAs GyHKUIMS CBOOOAHOH
YacTHLBI [2]

I'nasa 3. YpaBHeHMS KBAHTOBOY MEXaHUKU C PU3UYECKUMHU
nepeMEHHBIMU

I'naBa 4. JlBuxkeHue KBAaHTOBBIX YaCTHIL C HYJIEBOH Maccoil OKOd

[nasa 5. «/Jpoxanue» kak cnocod IBUKEHUS MATEPUATBHBIX
YaCTHI B IPOCTPAHCTBE

I'napa 6. Buxpessie (TOPCUOHHEIE ) ITOJIST IJIOTHOCTH BEPOSITHOCTH
KBAHTOBBIX YaCTHIL

Inasa 7. O reroBblneIeHUY anbda-uctoynnkon (4] .

I'napa 8. TeroBo# a¢dekT Ha aHOLE NIPH aBTOINEKTPOHHON
aMuccuu [4]

I'maBa 9. D¢ddexT oxmaxmaeHus1 aHOAA TPU aBTOITEKTPOHHOHI
3SMUCCHH C KaTona [5]

I'mapa 10. Atom Bomoposa — YTO HOBOTO? . .. . ... ...

I'napa 11. KBaapymnonbHbie MOMEHTHI aTOMa Bogopoaa 1] . . .

I'maBa 12. CriyiH ¥ MPOCTPAHCTBEHHAS JOKAIU3ALIUSI CBOOOAHBIX
KBAHTOBBIX YaCTHLL

I'masa 13. ATOMHB BOJOpOia H& OCHOBE THITOTE3BI
Jlyu ne bpoiind (8, 9]

15

19

24

32

.39

.46

51

.39

65

70



@ Codeporcanie

Inasa 14. YcToiuuBOCTE CYOATOMHBIX COCTOSTHUI Boopoaa. . 88
I'nasa 15. BomopoaHasi TpaHCMYTallds HUKEJIS B TAConieM paspsiae . 91

[naBa 16. Posxb cy6aTOMOB BOAOPOIA B TPAHCMYTalliU U30TOIOB

I'nasa 17. XapakTepHoe yibTpacdHOIeTOBOE U3TyYEHUE
ripu GOTOCUHTE3E B KOMHATHBIX paCTeHMAX ... ... ...103

I'nasa 18. Cy6aToMbl BOAOpo1a H (POTOCHHTES B PACTCHHSIX
cMarsMTHBIM Tomem [4] o 107

I'nasa 19, Cy6aTtoMbl BOZOpoa U MeTaboIu3M
Mukpoopranusmos [4} oo 112

I'nasa 20. fAneprast TpaHCMyTalMsl B IVIEHKAX HUKEJIS
TPH SMEKTPOMMSE, ... 118

T'nasa 21. MoHOBOE TaMMa-U3IyYeHUE U (POTOCHHTES pACTEHUI 126

I'napa 22. PoHOBOE raMMa-H3JIy4YCHUE HUKES
B PACTBOPE APONOKEM oo 1 36

I'naBa 23. 'aMMa-u3nydeHne HUKENS B pacTBOPE
CEPHOM KUCTOTHE [8] i VA2

BaKMIOUCHME . e 149



