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Çåìëÿ º óí³êàëüíîþ “ëàáîðàòîð³ºþ”, â ÿê³é
ìîæíà ñïîñòåð³ãàòè ðåçóëüòàòè “äîñë³ä³â”, ÿê³ â
í³é çä³éñíþþòüñÿ. Â÷åí³ í³êîëè òàêèõ äîñë³ä³â íå
ïðîâîäèòèìóòü ÷åðåç â³äñóòí³ñòü òèõ ìîæëèâî-
ñòåé, ÿêèìè âîëîä³º  íàøà ïëàíåòà.

Ñó÷àñíà íàóêà âèçíà÷àº àòìîñôåðíèé òèñê ÿê
â³äíîøåííÿ âàãè ïîâ³òðÿíîãî ñòîâïà, ùî ä³º íà
îäèíèöþ ïëîù³, äî ö³º¿ ïëîù³, àëå çîâñ³ì íå âðà-
õîâóº ïîñò³éíèé ðóõ ïîâ³òðÿíèõ ìàñ. Òåìïåðàòó-
ðó ìè âèì³ðþºìî çà ïîêàçàííÿìè òåðìîìåòðà, à
ÿêà ¿¿ ðåàëüíà õàðàêòåðèñòèêà?

Ì. Ôàðàäåé ó ñâî¿é ïðàö³ “Åêñïåðèìåíòàëüí³
äîñë³äæåííÿ ç åëåêòðèêè” [12]  ïèñàâ, ùî ï³ä çâè-
÷àéíîþ åëåêòðèêîþ â³í ðîçóì³º òàêó, “…ÿêó ìîæ-
íà îòðèìàòè â³ä çâè÷àéíî¿ ìàøèíè ÷è ç àòìîñôå-
ðè, ÷è çà äîïîìîãîþ òèñêó…” [12, ñ. 118].
Õàðàêòåðèçóþ÷è âèäè åëåêòðèêè, äî ÿêèõ äîñë³ä-
íèê âêëþ÷àâ ³ òåðìîåëåêòðèêó, â³í ââàæàâ, “…ùî
îêðåì³ âèäè åëåêòðèêè òîòîæí³ çà ñâîºþ ïðèðî-
äîþ, ÿêèì áè íå áóëî ¿õ äæåðåëî…” [12, ñ. 145 ]

Ó 1949 ð. ðàäÿíñüêèé â÷åíèé Ï.Í. Òâåðñüêîé
[10] çðîáèâ âèñíîâîê, ùî ï³äâèùåííÿ àòìîñôåð-
íîãî òèñêó P â òî÷ö³ âèì³ðþâàííÿ ïðèâîäèòü äî
ï³äâèùåííÿ íàïðóæåíîñò³ åëåêòðè÷íîãî ïîëÿ Åz ³
íàâïàêè.

Ðåçóëüòàòè äîñë³äæåíü, íàâåäåí³ ó ñòàòò³ [13],
äîâîäÿòü, ùî òèñê ìàº ïðÿìèé çâ’ÿçîê ç åëåêò-
ðè÷íèì çàðÿäîì ò³ëà, à òåìïåðàòóðà – îáåðíåíèé.
Ïîä³áíîþ º çàëåæí³ñòü ãóñòèíè ò³ëà â³ä òèñêó ³
òåìïåðàòóðè: ρ = f(P/T).

Àâòîðè ðîáîòè [3] âêàçóþòü, ùî “...ïåðåðîç-
ïîä³ë çàðÿä³â ìîæå âèíèêàòè ïðè íàÿâíîñò³
ãðàä³ºíò³â ð³çíèõ ïàðàìåòð³â. Îäíèì ³ç òàêèõ ïà-
ðàìåòð³â º òèñê. Íàâ³òü ÿêùî ïðîâ³äíèê õ³ì³÷íî
îäíîð³äíèé, ÿêùî âñ³ éîãî ä³ëÿíêè ìàþòü îäíà-
êîâó òåìïåðàòóðó ³ ÿêùî ³íø³ ïàðàìåòðè  âñþäè
îäíàêîâ³, à òèñê ðîçïîä³ëåíèé íåð³âíîì³ðíî, â òà-
êîìó ïðîâ³äíèêó, íàâ³òü ïðè ð³âíîâàç³, â³äáó-

âàºòüñÿ ïåðåðîçïîä³ë çàðÿä³â, ÿêèé íàçèâàþòü áà-
ðîåëåêòðè÷íîþ ïîëÿðèçàö³ºþ. Ïåðåðîçïîä³ë çà-
ðÿä³â âèêëèêàíèé íåîäíîð³äí³ñòþ òèñêó ïðèâî-
äèòü äî âèíèêíåííÿ åëåêòðè÷íîãî ïîëÿ...”.

Ðîçãëÿíåìî äàí³ ùîäî çàëåæíîñò³ âåëè÷èíè
çàðÿäó â³ä òèñêó [5, 9], à òàêîæ ùîäî çàëåæíîñò³
íàïðóæåíîñò³ ïîëÿ àòìîñôåðíî¿ åëåêòðèêè â³ä
òåìïåðàòóðè [1, 6].

Íà ðèñ. 1 ôðàãìåíò çàïèñó çì³íåííÿ òåìïåðà-
òóðè ³ íàïðóæåíîñò³ ïîëÿ àòìîñôåðíî¿ åëåêòðèêè
íà ñòàíö³¿ ñïîñòåðåæåííÿ â ì. ²ðêóòñüê ³ëþñòðóº,
ùî ç³ çíèæåííÿì òåìïåðàòóðè çðîñòàº íàïðó-
æåí³ñòü åëåêòðè÷íîãî ïîëÿ, à îòæå, çàô³êñîâàíî
îáåðíåíèé çâ’ÿçîê çàëåæíîñò³ çàðÿäó â³ä òåìïåðà-
òóðè.

Àâòîð ñòàòò³ [2, ñ. 3], õ³ì³ê çà ôàõîì, âêàçóº,
ùî “…òðàäèö³éíî çîíà  âèñîêèõ òèñê³â áóëà ºïàð-
õ³ºþ ô³çèê³â ³ ãåîëîã³â. Ïåðøèõ ïðèâàáëþâàëà
ìîæëèâ³ñòü «âèïðîáóâàòè ðå÷îâèíè» â åêñòðåìàëü-
íèõ óìîâàõ, â ÿêèõ ó íèõ ìîæóòü ç’ÿâèòèñÿ  íå-
çâè÷àéí³ âëàñòèâîñò³. Íàïðèêëàä, çà âèñîêîãî òèñ-
êó íåìåòàëè ïåðåòâîðþþòüñÿ â ìåòàëè (³ íàâïàêè),
êàðäèíàëüíî çì³íþþòüñÿ åëåêòðè÷í³, ìàãí³òí³,
îïòè÷í³ âëàñòèâîñò³. ²íøèõ ö³êàâèëî, ÿê³ ïðîöåñè
â³äáóâàþòüñÿ ó ðå÷îâèíàõ  çà óìîâ, íàáëèæåíèõ
äî òèõ, â ÿêèõ âîíè ïåðåáóâàëè â ïðèðîä³, â íàä-
ðàõ Çåìë³ òà ³íøèõ ïëàíåò, ÿê óòâîðþþòüñÿ ì³íå-
ðàëè, ÿê ãåîõ³ì³÷í³ ðåàêö³¿ ïðèâîäÿòü äî ãëîáàëü-
íèõ ãåîëîã³÷íèõ ïðîöåñ³â…”.

Ïðîöåñè óòâîðåííÿ õ³ì³÷íèõ ñïîëóê ÷è îòðè-
ìàííÿ õ³ì³÷íèõ åëåìåíò³â, ¿õ ì³ãðàö³¿ ³ ïåðåðîç-
ïîä³ëó â çåìí³é êîð³ ìîæóòü ïðîõîäèòè çà ðàõó-
íîê åíåðã³¿ åëåêòðè÷íîãî ïîëÿ çà íàÿâíîñò³ ïîë³â
âèñîêî¿ íàïðóæåíîñò³ [11].

Íà ï³äòâåðäæåííÿ çàëåæíîñò³ ïîëÿ àòìîñôåð-
íî¿ åëåêòðèêè â³ä òèñêó ³ òåìïåðàòóðè íàâåäåìî
òåêñò ³ç ìîíîãðàô³¿ [8]: “... ÑØÀ çà ïðîãðàìîþ
«Starfish» 9 ëèïíÿ 1962 ð. ï³ä³ðâàëè â êîñìîñ³ íàä
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Âñ³ ô³çè÷í³ ò³ëà ìàþòü âëàñíèé åëåêòðè÷íèé çàðÿä. Çàëåæíîñò³ çàðÿäó ò³ëà òà éîãî ãóñòèíè â³ä òèñêó ³ òåìïåðà-
òóðè ìàþòü îäíó é òó ñàìó ïðèðîäó, ùî çàô³êñîâàíî ó çåìí³é “ëàáîðàòîð³¿”. Ì³ðîþ çàðÿäó ìîæå áóòè ìàñà
ô³çè÷íîãî ò³ëà. Íàâåäåíî îãëÿä ïóáë³êàö³é ùîäî âçàºìîçâ’ÿçê³â òèñêó ³ òåìïåðàòóðè ç íàïðóæåí³ñòþ ïîëÿ
àòìîñôåðíî¿ åëåêòðèêè (çàðÿä³â), çàëåæíîñòåé åëåêòðè÷íîãî çàðÿäó – ïðÿìî¿ â³ä òèñêó ³ îáåðíåíî¿ â³ä òåìïåðà-
òóðè. Ïîêàçàíî, ùî àòìîñôåðíèé òèñê ³ òåìïåðàòóðà ïîâ³òðÿ  çâ’ÿçàí³ ì³æ ñîáîþ  ÷åðåç åëåêòðè÷íèé çàðÿä.
Îòðèìàí³ ðåçóëüòàòè ìàþòü çì³íèòè ³ñíóþ÷èé ïîãëÿä íà òå, ùî òèñê öå â³äíîøåííÿ âàãè ïîâ³òðÿíîãî ñòîâïà äî
îäèíèö³ ïëîù³, à òåìïåðàòóðà – ïîêàçàííÿ òåðìîìåòðà.

Êëþ÷îâ³ ñëîâà: òèñê, òåìïåðàòóðà, íàïðóæåí³ñòü åëåêòðè÷íîãî ïîëÿ, åëåêòðè÷íèé çàðÿä.
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Òèõèì îêåàíîì âîäíåâó áîìáó ç òðîòèëîâèì åê-
â³âàëåíòîì 1,4 Ìò. Öÿ ïîä³ÿ ïîñòàâèëà ïåðåä íàó-
êîâîþ ãðîìàäñüê³ñòþ äóæå áàãàòî çàïèòàíü. Ïå-
ðåä öèì ó 1957 ð. ìàéáóòí³é íîáåë³âñüêèé ëàóðåàò
äîêòîð Õàíñ Àëüáðåõò Áåòå (Hans A. Bethe), ñïè-
ðàþ÷èñü íà òåîð³þ äèïîëüíîãî âèïðîì³íþâàííÿ,
ïåðåäáà÷èâ, ùî ï³ä ÷àñ ïîä³áíîãî âèáóõó ñïîñòå-
ð³ãàòèìåòüñÿ åëåêòðîìàãí³òíèé ³ìïóëüñ (ÅÌ²) ç
âåðòèêàëüíîþ ïîëÿðèçàö³ºþ, ïðè öüîìó íàïðó-
æåí³ñòü ïîëÿ íà ïîâåðõí³ Çåìë³ ñòàíîâèòèìå íå
á³ëüøå 100 Â/ì. Òîìó âñÿ âèì³ðþâàëüíà àïàðàòó-
ðà, ÿêà ìàëà ðåºñòðóâàòè åëåêòðîìàãí³òíå âèïðî-
ì³íþâàííÿ, áóëà íàëàøòîâàíà íà ðåºñòðàö³þ òà-
êèõ íàïðóæåíîñòåé ïîë³â. Îäíàê ï³ä ÷àñ âèáóõó
áîìáè òðàïèëîñü íåñïîä³âàíå. Íàïðóæåí³ñòü åëåê-
òðè÷íèõ ïîë³â, ïî÷èíàþ÷è ç åï³öåíòðó âèáóõó ³
äàë³, ïðîòÿãîì ïîíàä 1000 êì, äîñÿãëà ê³ëüêîõ äå-
ñÿòê³â òèñÿ÷ âîëüò íà ìåòð ...”.

ßê âêàçóþòü àâòîðè ñòàòò³ [7], â³äïîâ³äíî äî
çàãàëüíî ïðèéíÿòèõ óÿâëåíü ïðî àòìîñôåðíó
åëåêòðèêó ÿê “ïðîäóêòó” ãðîçîâî¿ ä³ÿëüíîñò³ ç íà-
áëèæåííÿì äæåðåëà ãðîçîâèõ ðîçðÿä³â äî òî÷êè
ïðîâåäåííÿ ñïîñòåðåæåííÿ, çäàâàëîñÿ á, ùî íà-
ïðóæåí³ñòü åëåêòðè÷íîãî ïîëÿ ìàº çðîñòàòè, âò³ì

íàñïðàâä³, çà äàíèìè áàãàòîðàçîâèõ ñïîñòåðåæåíü,
âîíà çìåíøóºòüñÿ.

Çàçíà÷èìî, ùî çàëåæí³ñòü çðîñòàííÿ íàïðó-
æåíîñò³ åëåêòðè÷íîãî ïîëÿ Åz â³ä òèñêó Ð º
ë³í³éíîþ (ðèñ. 2). Öåé íåîäíîðàçîâî ï³äòâåðäæó-
âàíèé ôàêò, çîêðåìà àâòîðàìè ñòàòò³ [7], “… íå
ìàº íà ñüîãîäí³ îá´ðóíòîâàíîãî ïîÿñíåííÿ…”.

Ó ïóáë³êàö³¿ [9] éäåòüñÿ ïðî äèíàì³êó íàïðó-
æåíîñò³ åëåêòðè÷íîãî ïîëÿ â ïðèçåìíîìó øàð³
àòìîñôåðè ³ êîëèâàíü àòìîñôåðíîãî òèñêó ï³ä ÷àñ
ïðîõîäæåííÿ ãðîçîâîãî ôðîíòó (ðèñ. 3).

Çà ðåçóëüòàòàìè ñïîñòåðåæåíü [5] âèÿâëåíî
ð³÷í³ âàð³àö³¿ íàïðóæåíîñò³ åëåêòðè÷íîãî ïîëÿ ³
àòìîñôåðíîãî òèñêó.

Çðîáëåíî âèñíîâîê, ùî ì³æ ð³÷íèìè âàð³àö³ÿ-
ìè òèñêó ³ íàïðóæåíîñò³ åëåêòðè÷íîãî ïîëÿ â ïðè-
çåìíîìó øàð³ àòìîñôåðè ³ñíóº ò³ñíèé çâ’ÿçîê
(ðèñ. 4). Áóëî âèêîíàíî àíàë³ç ðåçóëüòàò³â ñïîñòå-
ðåæåíü íà øåñòè ñòàíö³ÿõ, ðîçì³ùåíèõ ó ð³çíèõ
ðåã³îíàõ Çåìë³, çã³äíî ç ÿêèì çâ’ÿçîê ì³æ òèñêîì
³ íàïðóæåí³ñòþ åëåêòðè÷íîãî ïîëÿ â ð³çíèõ ðåã³î-
íàõ ìàº îäèí ³ òîé ñàìèé õàðàêòåð.

Ìåäè÷í³ äîñë³äæåííÿ äîâîäÿòü [4], ùî ì³æ
çíà÷íèìè çì³íàìè íàïðóæåíîñò³ åëåêòðè÷íîãî

Ðèñ. 1. Çàëåæíîñò³ íàïðóæåíîñò³ ïîëÿ àòìîñôåðíî¿ åëåêò-
ðèêè â³ä òåìïåðàòóðè (ïîëüîâ³ ñïîñòåðåæåííÿ â÷åíèõ ³ç
²ðêóòñüêà Ñ.². Ìîëîäèõ ³ Â.Ì. Àëåøêîâ, 2008 ð.)

Ðèñ. 2. Çàëåæí³ñòü àòìîñôåðíîãî åëåêòðè÷íîãî ïîëÿ Åz â³ä
òèñêó P [7]

Ðèñ. 3. Âàð³àö³¿  òèñêó ³ íàïðóæåíîñò³ åëåêòðè÷íîãî ïîëÿ ï³ä ÷àñ ïðîõîäæåííÿ ãðîçîâîãî ôðîíòó: À – ìîìåíò ïî÷àòêó
ãðîçè [9]
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ïîëÿ Åz ³ àòìîñôåðíîãî òèñêó Ð, ç îäíîãî áîêó, òà
ñàìîïî÷óòòÿì êàðä³îëîã³÷íèõ ³ ã³ïåðòîí³÷íèõ õâî-
ðèõ, ç ³íøîãî, ³ñíóº ÷³òêî âèðàæåíà çàëåæí³ñòü.

Â ðîáîò³ [6] ðîçãëÿäàºòüñÿ íîâà ìîäåëü, â³äïî-
â³äíî äî ÿêî¿ “...åëåêòðè÷í³ çàðÿäè â àòìîñôåð³ óò-
âîðþþòüñÿ çà ðàõóíîê ³îí³çàö³¿ íåþ ãàëàêòè÷íèõ
êîñì³÷íèõ ïðîìåí³â...”. Îòæå, ïîøóê äæåðåëà ïîëÿ
àòìîñôåðíî¿ åëåêòðèêè º ðåàëüíèì. Íà ðèñ. 5 ïî-
äàíî ðåçóëüòàòè ñïîñòåðåæåíü çì³íè Åz â³ä òåìïå-
ðàòóðè ïðîòÿãîì ïîíàä â³êîâîãî ïåð³îäó, ÿê³ îòðè-
ìàíî íà îáñåðâàòîð³ÿõ Àíãë³¿, Óãîðùèíè ³ Ðîñ³¿.

Çã³äíî ç äîñë³äæåííÿìè, ïðîâåäåíèìè àâòîðà-
ìè ïóáë³êàö³¿ [1], ³ñíóþòü êîðåëÿö³éí³ çâ’ÿçêè
âàð³àö³é íàïðóæåíîñò³ åëåêòðè÷íîãî ïîëÿ ³ òåìïå-
ðàòóðè ïîâ³òðÿ (ðèñ. 6).

Ïîä³áíà çàëåæí³ñòü: ïðÿìà – äëÿ òèñêó ³ ãóñ-
òèíè âîäÿíîãî ïàðó, îáåðíåíà – äëÿ ãóñòèíè âî-
äÿíîãî ïàðó ³ òåìïåðàòóðè,  äàâíî â³äîìà ó ô³çèö³.

Ôîðìóëà äëÿ ðîçðàõóíêó ãóñòèíè âîëîãîãî
ïîâ³òðÿ çà çì³íåííÿ òèñêó ³ òåìïåðàòóðè ìàº òà-
êèé âèãëÿä:

3
2908ρ 0,001201 ,

1000

p e

T

 − 
=  

  
 

äå å – ïðóæí³ñòü  âîäÿíîãî ïàðó â ì³ë³áàðàõ
(1 áàð – 105 Ïà).

Ìàñà íàãð³òîãî ò³ëà ï³ä ÷àñ íàãð³âàííÿ çàëè-
øàºòüñÿ ñòàëîþ. Çá³ëüøóºòüñÿ îá’ºì, çìåíøóºòü-
ñÿ ãóñòèíà. Ï³ä ä³ºþ òèñêó çìåíøóºòüñÿ îá’ºì, à
ãóñòèíà (åëåêòðè÷íèé çàðÿä) çá³ëüøóºòüñÿ çà íå-
çì³ííî¿ ìàñè – çàãàëüíîâ³äîìèé ôàêò.

Àíàëîã³÷íó çàëåæí³ñòü  ãóñòèíè â³ä òèñêó ³
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ÄÀÂËÅÍÈÅ, ÒÅÌÏÅÐÀÒÓÐÀ È ÍÀÏÐßÆÅÍÍÎÑÒÜ ÀÒÌÎÑÔÅÐÍÎÃÎ ÝËÅÊÒÐÈ×ÅÑÒÂÀ

Í.À. ßêèì÷óê

Öåíòð ìåíåäæìåíòà è ìàðêåòèíãà â îáëàñòè íàóê î Çåìëå ÈÃÍ ÍÀÍ Óêðàèíû,
ïåð. Ëàáîðàòîðíûé, 1, Êèåâ 01133, Óêðàèíà, e-mail: Yakymchuk@gmail.com

Âñå ôèçè÷åñêèå òåëà èìåþò ñîáñòâåííûé ýëåêòðè÷åñêèé çàðÿä. Çàâèñèìîñòè çàðÿäà òåëà è åãî ïëîòíîñòè îò
äàâëåíèÿ è òåìïåðàòóðû èìåþò îäíó è òó æå ïðèðîäó, ÷òî çàôèêñèðîâàíî â çåìíîé “ëàáîðàòîðèè”. Ìåðîé
çàðÿäà ìîæåò ñëóæèòü ìàññà ôèçè÷åñêîãî òåëà. Ïðåäñòàâëåí îáçîð ïóáëèêàöèé î âçàèìîñâÿçÿõ äàâëåíèÿ è
òåìïåðàòóðû ñ íàïðÿæåííîñòüþ ïîëÿ àòìîñôåðíîãî ýëåêòðè÷åñòâà (çàðÿäîâ), çàâèñèìîñòÿõ ýëåêòðè÷åñêîãî çà-
ðÿäà – ïðÿìîé îò äàâëåíèÿ è îáðàòíîé îò òåìïåðàòóðû. Ïîêàçàíî, ÷òî àòìîñôåðíîå äàâëåíèå è òåìïåðàòóðà
âîçäóõà ñâÿçàíû ìåæäó ñîáîé ÷åðåç ýëåêòðè÷åñêèé çàðÿä. Ïîëó÷åííûå ðåçóëüòàòû äîëæíû èçìåíèòü óñòîÿâøå-
åñÿ ìíåíèå î òîì, ÷òî äàâëåíèå ýòî îòíîøåíèå âåñà âîçäóøíîãî ñòîëáà ê åäèíèöå ïëîùàäè, à òåìïåðàòóðà –
ïîêàçàíèÿ òåðìîìåòðà.

Êëþ÷åâûå ñëîâà: äàâëåíèå, òåìïåðàòóðà, íàïðÿæåííîñòü ýëåêòðè÷åñêîãî ïîëÿ, ýëåêòðè÷åñêèé çàðÿä.

PRESSURE, TEMPERATURE AND INTENSITY OF ATMOSPHERIC ELECTRICITY

M.A. Yakymchuk

Management and Marketing Center of Institute of Geological Science NAS Ukraine,
Laboratorny lane, 1, Kyiv 01133, Ukraine, e-mail: Yakymchuk@gmail.com

Purpose. The purpose of the paper is to analyze the relationship of pressure and temperature with a field intensity strength
of atmospheric electricity and to pay attention to scientists, the relationship of atmospheric pressure and temperature
through an electric charge.
Findings. The analysis of publications on the relationship of pressure and temperature with a field of atmospheric electricity
(charge) intensity was conducted: there is direct relation of electric charge with pressure and inverse with temperature. It
is shown that the atmospheric pressure and air temperature are interconnected through an electrical charge. Dependence of
the charge density of the body and its pressure and temperature are of the same nature as fixed in the earth “laboratory”.
Measure the charge can be mass physical body.
Practical value/implications. The results need to change the current view of the fact that the pressure is the ratio of the
weight of the column of air to the unit area, and the temperature -testimony of thermometer.

Keywords: pressure, temperature, intensity of electric field, electric charge.
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