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CkR ◊j-R-Lj-ß-u ˘R∞-Æt-LÙL £X A˚P-VÙ-[e-Ls TVu-T-”j-Rl-

Th-”s-[-].

·”-Rp YÙ£l-©tœ (Ußl-©-P-̇ Yi-•-V-ßp˚X)

L⁄j-’j-̆ R-∞‹ ˘Tfl-Y-Rtœ ICT YÙnl◊

ÿd-°V Lt-\pA˚P‹L-∞p Eh-T”T˚Y

Ußl-©-PXÙm

˘RÙPo ˘NVp-TÙ-”-Ls



TX-Æ-R-UÙ] EQ-‹l-̆ TÙ-⁄h-L-∞u TPj˚Rl TÙoj-æo-L-[p-XYÙ?

C˚Y-̆ VpXÙm Ge-°-⁄k’ °˚Pd-°u-\]?

A˚]j’m RÙY-We-L-∞u TÙLe-L-[p-XYÙ.

˙U˙X ̆ LÙ”d-Ll-Th-”s-[- T-Pe-L-̊ [l TÙod-L-‹m. RÙYWeL-∞u GkRl TÙLe-Ls C˚Y-

˘Vufl Ah-P-Y-̊ Ql-T-”jß A±-Æ-Vp œ±l˙Th•p G›-R‹m.

 ˙Yo   

∏˚W-́ -u C˚X˚V Uh-”UÙ SÙm EQ-YÙ-Ll TVu-T-”j-’-°˙\Ùm?

LÙ≠@©[-Yo TÙoj-R-ßp-̊ XVÙ? AR-‡-̊ PV GkRl TÙLj˚R SÙm Ei-‘-°˙\Ùm?

SÙm EQ-Æt-LÙ-Lj Ri-̊ PŸm È˚YŸm TV-u--T-”j-’-°-u\ RÙY-We-L-̊ [Ÿm ˙Noj’

Th•V˚X Æ -̈‹-T-”j-’-≈o-Ls Ap-XYÙ?

RÙY-We-L-∞u TX- TÙLe-L˚[ SÙm EQ-YÙ-Ll TVu-T-”j-’-°-̇ \Ù-Up-XYÙ? Jq-̆ YÙ⁄

RÙY-Wj-ß¤m EQ-Æt-LÙ-Ll TVu-T-”j’m TÙLe-Ls ̇ Yfl-Th-P-RÙL C⁄d-œm.

Æ”ÿ˚\d-LÙXm ÿ•k-’-Æh-P-’. C≤ U˚Z-́ p S˚]k-’- CW-£j’m L∞j-’m,

œ˚P-Ÿ-P-u Ts-∞d-·-Pj-ßt-œ.... Cufl øeLs Gl-̇ TÙ’ G›k-æo-Ls? Ts-∞d-·-Pj-ßtœ

Y⁄-Y-Rtœ ÿu◊ EQ‹ Ei-ºo-L[Ù? Cufl Gu] NÙl-©h-ºo-Ls? G›-ßl-TÙ-⁄e-Ls.

CYt-±p Gu-̆ ]u] EQ-‹l ̆ TÙ⁄h-Ls RÙY-We-L-∞-≠-⁄k’ °˚Pj-R]?
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GpXÙj RÙY-We-L-∞¤m EQ-YÙ-Ll TV-uT-”j’m TÙLe-Ls EiPÙ?

TPe-L-̊ [l TÙodL-‹m. Ck-Rj RÙY-We-L˚[ Gu-̆ ]u] ˙R˚Y-L-fid-LÙL SÙm TVu-T-

”j’°˙\Ùm?-

Sp-X-™-[œ  °WÙm◊ Ug-Ns

Cg£ HXm

YÙN˚]j-ßW-Æ-Ve-Ls, U⁄k’Ls ̇ TÙu\

TX-Æ-R-UÙ] ˙R -̊YLfidœm SÙm

RÙY-We-L-̊ [l TV-u-T”j’-°-

˙\Ùm. TPj-̊ Rd LY≤-Ÿe-

Ls. TPj-ßp LÙQl-T-”-

Y’ SÙm A-u\ÙPm

LÙQd -·-•V BPÙ

˙RÙ˚P, L±-̇ Yl-©˚X,

˘Nm-T⁄j-ß, œflk

˙RÙh•, SY-̊ W-́ ˚X,

˙Ym◊, ˘RÙh-PÙ-YÙ•,

˙TÙu\ RÙYWe-L -˙[.

—tfll-◊ -\j -ß≠⁄k’ C’-

˙TÙu\ ˘N•-L˚[d Li-”-©-•j’

CYt-±u TVu-L˚[ A±-Æ-Vp œ±l˙Th•p

Ah-P-Y˚Ql-T”jR-‹m.

RÙYWe-Ls Cp-XÙR J⁄ EX-Lj˚R Sm-UÙp Lt-T˚] ˘Nn-V-ÿ-•-ŸUÙ?
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C˚Xj-’˚[

„¨V J∞

Tf-˚NVm

LÙo-Tu ˚P Bd-̊ N” + øo                                             +

RÙY-We-L-fi-dœ Gq-YÙfl LÙo-Tu ̊ P Bd-̊ N” °˚Pd-°-\’?

Ck-Rf ̆ NVp-TÙh-̊ Pf ̆ Nn’ TÙod-L‹m.

˘Yt-±-̊ X-́ u Ap-X’ ˙Nm©-̊ X-

´u A•l-Td-Lj-ß-¤s[ TP-Xj-

˚Rf £±’ E¨j’ G”d-L-‹m.

AkRl TP-Xj˚R ®\-™-L-∞p

ÍrLf ̆ NnV‹m. ·o-ÿ˚] ©Wx TVu-

T-”jß Li-QÙ• Th-P-Lj-ßp ̊ Yj’ ÷i-

˙QÙd° YØ-VÙL Etfl ˙SÙd-L‹m. C˚X-L-

∞p ÷i-¶V ’˚[-Ls LÙi-°-\-Rp-XYÙ.

GpXÙ ÆXe-œLfim EQ-Æt-

LÙ-Lj RÙY-We-L-̊ [f NÙok-ß-⁄d-

°u-\-]-Yp-XYÙ?

SUd-̆ L-pXÙm EQ-̊ Y-jR⁄m

RÙY-We-L-fidœ EQ‹ Ge-°-

⁄k’ °˚Pd-°-\’?

J∞f-̇ Nod˚L (Photosynthesis)

RÙY-We-Ls ˙Y¨u YØ-VÙ-Lj Ri-Ω˚W E±g£

G”l-T’ ̆ R -̈Ÿ-Up-X-YÙ. Ck-Rj RiΩ-̈ p TX-Æ-R-

UÙ] RÙ’l-̆ TÙ-⁄h-Ls APe-°-Ÿs-[-]. C˚X-L-∞-

¤s[ £±V ’˚[-Ls YØ-VÙL YÙŸ-Ui-P-Xj-ß-

¤s[ LÙo-Tu ̊ P Bd-̊ N-̊ P  RÙY-We-Ls E±g£-

G-”d-°-u\]. C˚Y-̆ VpXÙm EQ‹ RVÙ-̈ l-T-Rtœ

˙Yi-•-V ̆ NVpLs Bœm. C˚X-L-∞p  ̊ Yj˙R

EQ‹ RVÙ-¨j-Rp S˚P-˘T-fl-°-\-’. Ck-Rf ˘NV-

˚X˙V J∞f-̇ Nod˚L Gufl ·fl-°-̇ \Ùm. C’ S˚P-

˘T-\-˙Yi-”-˘U-≤p C˚X-L-∞-¤s[ Tf-˚NVm

Gu\ Yi-Ql-̆ TÙ-⁄-∞u ER-ÆŸm „¨V J∞Ÿm

˙Yi-”m. J∞f-̇ Nod-̊ L-́ u RVÙ-̈ l˙T œfid-

˙LÙv. Cj-’-Pu Bd-£-_‡m E⁄-YÙ-°-\-’. CkR

Bd-£-_˚]j RÙY-We-Ls TLp-̇ Y-̊ [-́ p ˘Y∞-

Æ-”-°-u\]. J∞f-̇ Nod-̊ L-́ u-̇ TÙ’ E⁄-YÙ] œfid-̇ LÙv ©\œ UÙl-̆ TÙ-⁄-[ÙL

UÙfl-°-\’. —V-UÙL EQ-̊ Yj -R-VÙ-̈ l-T-RÙp RÙY-We-L˚[ Rm-Íh-P-YÙr-Æ-Ls G]

A˚Zl-To.

∏˙Z ̆ LÙ-”d-Ll-Th-”s[ Lh-Pe-L˚[ ®Wl-T-‹m.

„¨V J∞

Bd-£-_u

LÙoTu ˚P
Bd-̊ N”

øo
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£Yl-◊d ∏˚W-́ p

Tf˚NVm EiPÙ?

C˚Xj-’˚[ (Stomata)

RÙY-W-eLs EQ‹ RVÙ¨d-œm˙TÙ’ LÙo-Tu ̊ P Bd--̊ N˚P G”j’d-̆ LÙi” Bd£-

_˚] ̆ Y∞-Æ-”-°-\-’. CkR YÙŸT--̈ UÙt-\m SPl-T’ C˚X-L-∞-¤s[ ÷i¶V ’˚[-

L-∞u YØ-VÙ-œm. Ck-Rj ’˚[-L˚[˙V C˚Xj-’-̊ [-Ls Gu°˙\Ùm. RÙ-Y-We-L-∞-

≠⁄k’ øo CkRj ’˚[-L-∞u YØVÙL˙Y YÙŸ UiPXjßtœf ̆ Np°\’.

÷i˙QÙd°´u YØVÙL Et-fl-̇ SÙd-°V C˚Xj’-̊ [-L∞u TPm Y˚WdL‹m .

˘NnR ̆ NVp-TÙh-•u œ±l-◊-L˚[ A±-Æ-Vp œ±l˙Th-•p G›-R‹m.

"YÙŸ-T-̈ -UÙt\m RÙY-We-L-∞p' (Edubuntu - School Resource) Gu\ TPd-LÙh-£

LÙi¿-oL[-pXYÙ?

—t-±-¤-ÿs[ RÙY-We-

L˚[ Et-fl-̇ SÙd-L‹m.

RÙY-We-L-∞u Gk-Rl TÙLj-ßp ·”-R-

XÙL „¨V J∞ Æ›-°-\’?

RÙYW C˚X-L-∞p „¨V J∞ Su-\ÙL

Æ›-°u\ ÿ˚\-´p C˚X-Ls

A˚Ud-Ll-Th-”s-[-]YÙ? Et-fl-

˙SÙd-°V L⁄j˚R A±-Æ-Vp œ±l-

˙Th-•p G›-’-≈o-L-[p-XYÙ.

Tf-̊ NVm (Chlorophyll)

RÙY-We-L-∞p LÙQl-T”m Tf-̊ N-®\

®\-™-L˙[ Tf-̊ N-Vm. EQ‹ RVÙ-̈ l-T-Rt-œj ˙R˚Y-VÙ] „¨V J∞˚V Eh-°-W-°l-T’

Tf˚N-V-UÙ-œm. C˚X-L-∞p RÙu Tf-̊ NVm Aß-L-UÙ-Ld LÙQl-T-”-°-\-’..

GpXÙ C˚X-Lfim Tf˚N ®\m RÙ]Ù?

Si-To-L-̇ [, £Yl-◊d ∏˚W-̊ Vl TÙoj-ß-⁄d-°»o-

L-[p-X-YÙ. Aßp J∞f-̇ Nod˚L SPd-œUÙ?

CkRf ̇ NÙR-̊ ]-̊ Vf ̆ Nn’ TÙod-L‹m.

˙R˚Y-VÙ] ˘TÙ⁄h-Ls: £Yl-◊d ∏˚W-́ u C˚X, ˚U E±g—m

LÙ°Rm.

£Yl-◊d ∏˚W-́ u C˚X˚V ˚U E±g—m LÙ°-Rj-ßp ˙Rnd-L-‹m.

LÙ°-RjRıp Ht-T”m ®\-UÙt-\j˚R Etfl ̇ SÙd-L‹m. Et-fl-̇ SÙd-°-V-̊ Rl

Tœl-TÙn‹ ˘Nn-V-‹m.

øeLs ˘NnR ˙NÙR-˚]-´u œ±l-◊-L˚[ A±-Æ-Vp œ±l-˙T-h•p

G›R‹m.
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£Yl-◊d ∏˚W-́ ¤m Tf-̊ NVm Ei” GuT-̊ Rd

Li-P-±k-æo-L-[p-XYÙ.

G≤p AR‡˚PV £Yl◊ ®\j-ßt-LÙ] LÙWQm

Gu]?

TX-Æ--R- ®\e-Ls

TPj-˚Rl TÙod-L‹m. Tf-˚NVm Cp-XÙR ®\e-

Lfim RÙY-W-e-L-∞p Ei-”. CR-]Ùp-RÙu NÙk

-̇ RÙ@-©p Gu\ ®\™ Es[ C˚X-Ls Ug-Ns

®\j-ß¤m L˙WÙh-•u Es-[˚Y BWg—m

Ug-Nfim LXkR ®\j-ß¤m Bk-

˙RÙ-N-VÙ-≤u Gu\ ®\™ Es[

C˚X-Ls £Yl◊ ®\j-ß¤m

LÙQl-T-”-°-u\].

®\-™-Ls LÙQl-T-”-Y’ C˚X-

L-∞p Uh”m RÙ]Ù?

˘NmT-⁄j-ßlÈ £YlTÙL C⁄l-T-

Rtœm „¨V LÙk-ßlÈ Ug-N-[ÙL C⁄l-

T-Rt-œ-UÙ] LÙW-Qj˚R Æ -̈YÙL A±-Æ-

Vp œ±l-̇ Th-•p G›-R‹m.

C˚X-L-fidœm Ri-”-L-fidœm Èd-L-fidœm

TZe-L-fidœm ®\m ˘LÙ”l-T’ ®\-™-L-[Ù-œm.

B£-̈ -V-̈ Pm ̊ T_˜ ·±-V-̊ Rd ̇ Lh-L‹m.

""ºf-No, SÙu G]’ ≈h-•-¤s[ T”d˚L A˚\-

´p ˘LÙgNm ˘N•-Ls Y[od-°-̇ \u. ˘N•-Ls ˘Y∞Æ”-°u\ Bd-£-_u ≈h-•‡s

Su-\Ù-Ld °˚Pd-œ-Up-XYÙ.''

˚T_ -̃Æu ·t-±tœ Ee-Ls

Tßp Gu]?

≈h-•-‡s ˘N• Y[olT--ßp

HRÙ-Y’ TVu EiPÙ?

CW-Æp Bd-£-_u °˚Pl-T-

Rtœ CkR ÿ˚\ ER-‹UÙ?

Ee-Ls L⁄j-’-L˚[ A±-Æ-

Vp  œ±l-̇ Th-•p G›-R‹m.

˙NÙR -˚]d-œ -±l -◊ -L -∞p

C⁄d-L-̇ Yi-•-V˚Y?

œ±d˙LÙs

L⁄Æ-Ls

˙NÙR˚] ÿ˚\

Etfl ̇ SÙd-Lp

ÿ•‹
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J∞f-̇ Nod-̊ LŸm —YÙ-£j-R¤m

TX-Æ-R-UÙ] Bod-°-”-Ls

TPj-̊ Rl TÙodL‹m.

 RÙ-YWe-Ls Gl˙TÙ’m Bd-£-_˚] Uh”UÙ ̆ Y∞ Æ”-°-u\]?

 J∞f˙No-d˚L CW-Æp SPd-œUÙ? GR-]Ùp?

 CW-Æ¤m TL≠-¤m RÙY-We-L-∞¤m ©\ E -̈́ -]e-L-∞¤m S˚P-̆ Tflm ˘NVp-Ls

G˚Y?

CW-Æp UWj-R-•-́ p Áeœm ST-⁄dœl ˙TÙ’-UÙ] A[‹ Bd-£-_u °˚Pd-œUÙ? Ee-

Ls Æ[d-Lj˚R A±-Æ-Vp œ±l-̇ T-h•p G›-R‹m.

 Tf-̊ NVm E˚PV RÙY-We-Ls TLp ̇ SWj-ßp J∞f-̇ Nod˚L SPj’m-̇ TÙ’ LÙo-Tu

˚P Bd-̊ N˚P G”j-’d ̆ LÙi” Bd-£-_˚] ̆ Y∞-Æ-”-°-u\].

 CW-Æp J∞f-̇ Nod˚L S˚P˘T\ÙR LÙW-Qj-RÙp Bd-£-_˚] ̆ Y∞-Æ-”-Y-ßp˚X.

 RÙY-We-Ls Eh-TP GpXÙ E -̈́ -]e-Lfim CW-Æ¤m TL-≠¤m —YÙ-£d-°u-\-]. Al-

˙TÙ’ Bd-£-_˚] G”j-’d ̆ LÙi” LÙo-Tu ̊ P Bd-̊ N˚P ̆ Y∞-Æ-”-°u-\].

YÙr-Y-Rtœ Ko CPm

Ts-∞-́ p C⁄k’ Lp-Æf-—t-flXÙ ̆ Nu\ N©-VÙÆu SÙh-œ-±l-̊ Td LY-≤d-L‹m.

Cufl Ts-∞-´p C⁄k’ Lp-Æf-—t-flXÙ

˘Nu˙\Ùm. Gu˚] ™L‹m LYok-R’ 'Bod-°-̇ P-

¨Vm' Bœm. Bod-°h œ”m-Tj-ßp Es[ ˘N•-

L˚[ Y[odœm Èk-̇ RÙh-P˙U  Bod-°-̇ P-̈ Vm.

Gq-Y-[‹ AZ-LÙ] Èd-Ls. CYt˚\ Y[odœm

ÿ˚\ Gu˚] Bf-N-¨Vl-T-”j-ß-V-’. Lh-•j

˘RÙeLÆPlTh”s[ TX-̊ L-́ p ˙Re-LÙn SÙo-

Ls CPl-Th” Aßp Y[o-dLl-T-”-°-\-’. £X Bod-

°-”-Ls UWd°˚[-L-∞¤m Y[o-°u-\-]. C’ Y[o-

Y-Rtœ Ui ˙Yi-PÙ-UÙm..

—YÙ-£j-RpJ∞f-˙Nod˚L

Y∞-Ui-PXm

LÙoTu ˚P Bd-̊ N”

Bd-£-_uBd-£-_u

LÙoTu ˚P Bd-̊ N”
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UW-YÙ˚Z

Sm-ÿ-̊ PV —t-fll-◊-\j-ßp NÙRÙ-W-Q-UÙ-Ld LÙQd-·-•V J⁄ Y˚L

Bod-°h ˘N•˙V UW-YÙ-̊ Z. TPj-̊ Rl TÙod-L-‹m. AR‡˚PV

R•-U-]Ù] ̇ Yo-L-̊ [l TÙ⁄e-Ls. AkR ̇ Yo-Lfid-œf £X R≤j

Ru-̊ U-Ls Ei-”. YÙŸ Ui-P-Xj-ß-≠-⁄k’ DWl-T-Rj˚R E±g£

G”l-T-Rtœ CYt\Ùp ÿ•-Ÿm. CR-]Ùp-RÙu Ui Cp˚X G≤‡m

C˚Y-L-[Ùp Y[W ÿ•-°-\-’. C⁄l-©Pjßt-LÙL Uh-”˙U Ck-Rf

˘N•-Ls ̇ Yfl ̆ N•-L-̊ [f NÙok-ß-⁄d-°u-\-]. Cl-T-•l-ThP ̆ N•-

L˚[ Gl-©@-̊ Th-”-Ls (NÙok’i¶-Ls) Gu-°-̇ \Ùm.

Bod-°h ̆ N-•Ls GkRl©¨˚Y NÙok-R] Gufl ◊¨k-R-Rp-XYÙ.

Gl-©@-̊ Th-”-L∞u ÿu-≤˚X A˚Y NÙok-ß-⁄d-°u\ RÙY-We-L˚[ ̇ UÙN-UÙLl TÙßd-

Ld-·-”UÙ?

LXk’˚WVÙ• Ee-L-∞u Li-”-©-•l-◊-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R‹m.

Jh-”i-¶j-RÙ-Y-We-Ls

(Parasitic Plants)

UÙU-We-L-∞p —t-±-Y-[ok’ °Pd-°u\ Cj-ßs

˘N•-̊ Vl TÙoj-ß-⁄d-°-»o-L-[p-XYÙ?

Cj-ßs ˘N• UÙU-Wj-ßp Y[o-Y’ UÙUWj

ßtœl TVu A∞d-œUÙ? Gl-T•?

Cj-ßs ˘N•dœ C˚X-Lfim ˙Yo-Lfim

Ei” G≤-‡m A˚Y A˚PdLXj RÙY-Wj-

ßu YØ-VÙLj Ri-Ω⁄m RÙ’ El-◊-Lfim

E±g£ G”j’ EQ˚Yj RVÙ-̈ d-°u-\-].

˘N•´p —t-±d-°-Pd-°u\ UgNs LXkR Tf˚N

®\d-̆ LÙ-•˙V ∫Rj-RÙ-∞.

Ck-Rd˘LÙ• A’ YÙ›m RÙY-Wj-ßtœ H-RÙ-

Y’ ˘L”-Rp Æ˚[

Æd-œUÙ? LXk-’-̊ W-

VÙ-P‹m.

£X RÙY-We-Ls A˚Pd

LXj RÙY-Wj-ß-≠-⁄k’

EQ˚Y E±g£ G”d-°u\]. C˚Y —V-UÙL EQ-̊ Yj RVÙ-

¨l-T-ßp-̊ X.

EX-°-̇ X˙V ™Ll-̆ T-̈ V ÈYÙ] W@l-«-μ-VÙ‹m Cl-©-̈ -Æp

EhT-”-°-\’.W@l-«-μVÙ

Cj-ßs

∫Rj-RÙ∞
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®˙VÙh-•VÙ ˙UÙ˙QÙ-•-˙WÙlTÙ

 A˚PdLXf  ̆ N•-́ -≠-⁄k’ Ri-Ω⁄m RÙ’ El-◊-Lfim E±g£ G”j-’d-̆ LÙi”

C˚X-L-∞u ER-Æ-˙VÙ” —V-UÙL EQ‹ RVÙ-¨dœm RÙY-We-L˙[ A˚W

Jh”i¶j-RÙ-Y-We-Ls. G.-LÙ. Cj-ßs

 A˚PdLXf ˘N• RVÙ-̈ jR EQ˚Y ˙SW-•-VÙL E±g£ G”dœm RÙY-We-L˙[

ÿ›-Jh-”i-¶j-RÙ-Y-We-Ls. G.-LÙ. ∫Rj-RÙ∞

 A˚W Jh”i¶j-RÙ-Y-We-Lfim ÿ› Jh”i¶j-RÙ-Y-We-Lfim A˚Pd-L-Xf-

˘N•dœd ̇ L” Æ˚[-Æl-T-̊ Y-VÙœm.

Jh-”i-¶j RÙ-Y-We-L˚[ Et-fl-˙SÙd° A˚Y-L-∞u R≤j-Ru-˚U-L-˚[Ÿm A˚Y

A˚PdLXf- ̆ N-•dœ Ht-T-”j’m æ˚U-L-̊ [Ÿm A±-Æ-Vp œ±-l˙Th-•p G›-R‹m.

Ud-°-Vl-̆ TÙ-⁄h-L-∞-≠-⁄k’...

Ck-Rl-T-Pe-L-∞-¤s[ RÙY-We-L-̊ [l

TÙ⁄e-Ls. C˚Y Ud°-Vl ˘TÙ⁄h-

L∞-¤s[ Nj-’l-˘TÙ-⁄h-L˚[ Eh-

˘LÙi” Y[o-T-˚Y-VÙ-œm. Cq-

Y˚Lj RÙY-We-L˚[ Udœi-¶j-

RÙY-We-Ls (Saprophytes) Gufl

·flYo.

Èg-̊ N-L˚[ øe-Ls TÙoj-ß-⁄d-°-»o-

Ls Ap-X-YÙ.  Èg-̊ N-Ls Geœ Y[o-

°u-\]?

Cf˘N-Vp-TÙh˚Pf ̆ Nn’ TÙod-L‹m.

J⁄ ’i” ˘WÙh-•˚Vj Ri-Ω-¨p

S˚]j’ ̊ Yd-L-‹m. CWi” SÙh-L-fid-

œl ©\œ J⁄ E⁄l-̆ T-⁄d-°-̊ Vl TVu-

T-”jß Etfl ˙SÙd-L-‹m. øe-Ls Et-fl-

˙SÙd-°-V˚R A±-Æ-Vp œ±l-̇ Th-•p

Y˚WV‹m. ˘WÙh-•-́ ¤m Ffl-LÙ-́ ¤m

Y[-⁄-°u\ Èg-˚N-Ls A˚]j’m

Udœi-¶-L-[Ù-œm. Èg˚N-Ls RÙY-W-

Y -̊̈ N-́ p Y⁄-T-̊ Y-Vp-X.

œ˚P- ˙TÙufl ÿ˚[j-’-Y⁄m LÙ[Ùu-L˚[ SUd-œj ˘R -̈Ÿ-

Up-X-YÙ. C˚YŸm Èg-̊ N-Ls © -̊̈ Yf NÙok-R-̊ Y-VÙ-œm.

 LÙ[Ùu-Ls Ge-̆ LpXÙm LÙQl-T-”-°u-\]?

 ®\m, A[‹ ˙TÙu-\-Yt-±p CYt-fldœ ˙Yfl-TÙ-”-Ls

Es[-]YÙ?

LÙ[Ùu-Ls œ±j’ ·”-Rp RL-Yp-L˚[ A±-Æ-Vp œ±l-

˙Th•p G›-’˙YÙm. LÙ[Ùu

˘WÙh-•-´-¤s[ Èg˚N
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EQ-Æt-LÙ-L‹m C⁄l-©-Pj-ßt-LÙ-L‹m ˙Yfl ˘N•-L˚[f NÙok-ß-⁄d-°u\ RÙY-We-L-

˚[l-Tt± LXk-’-̊ W-VÙ-•-̇ ]Ùm. Sp-X-™-[-œd-̆ LÙ• ̇ Yfl UWe-L-∞p Ap-XYÙ Y[o-

°-\’.

Sp-X-™-[-œd-̆ LÙ• GR-tLÙL ̇ Yfl ̆ N•-L-̊ [f NÙok-ß-⁄d-°u-\’?

ÿh-”d-̆ LÙ--”l˙TÙm, Tk-R-X-̊ Ul˙TÙm...

J⁄ LÙn-L-±j-̇ RÙh-Pj-̊ Rl TÙol-̇ TÙm.

Aeœ Gu-̆ ]u] RÙY-We-Ls Es-[]?

AYt-±p GYt-±t-˘LpXÙm ˙U˙X

TPok’ Y[o-Y-Rt-LÙ] Ht-TÙ-”-Ls ˘Nn-

Vl-Th-”s-[]?

Gk-Rj RÙ-Y-We-Ls R˚W-́ p TPok’ Y[o-

°u-\]?

Ee-L-fi-̊ PV Li-”-©-•l-◊-L˚[ A±-Æ-

Vp œ±l-̇ Th-•p G›-R‹m.

TPj-˚Rl TÙ⁄e-Ls. TWe-°d-LÙn-˘LÙ-•-

´p —⁄s Y•-Æ-XÙ] TÙLj-̊ Rl TÙoj-æo-

L-[p-XYÙ.?

CRu TVu Gu]? Tt-fld-Lm-©-Ls

TX-Y˚Ld LÙn-L-±-Ls
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Sp-X-™-[œ ◊P-Xe-LÙn TÙLt-LÙn ˙Uk-˙RÙ≤ (œ˙[Ù-¨-˙VÙNÙ)

TPo-̆ LÙ-•-Ls (Creepers)

Ui-¶p TPok’ Y[o°u\ Efl-ß-Vt\ Ri-”-L-̊ [d ̆ LÙiP RÙ-Y-We-L˙[ TPo-̆ LÙ

•-Ls. Nod-L˚W Ys-∞d-°-Ze-œ, Yp-XÙ-̊ W, vh-WÙ-̆ T¨ ˙TÙu-\˚Y TPo-̆ LÙ-•-Ls

Bœm. CYt±p Tt-fld-Lm-©-Ls, Tt-fl-̇ Yo-Ls ̇ TÙu-\˚Y Cp˚X.

SUdœf —t-±-¤-ÿs[ TPo-̆ LÙ-•-Ls, Hfl-̆ LÙ-•-Ls ˙TÙu\ RÙY-We-L˚[ Et-fl-̇ SÙd°

A±-Æ-Vp œ±l˙Th-•p Y˚L-lT-”jß G›-R‹m.

Nod-L-˚W-Ys-∞d-°-Zeœ

Ee-Ls —t-fll-◊-\j˚R Et-fl-̇ SÙd-L-‹m. C’-̇ TÙu\ RÙY-We-Ls Es-[-]YÙ? CYt-±u

R≤j-Ru-̊ U-L˚[ G›-R-‹m.

Hfl-̆ LÙ-•-Ls (Climbers)

˙Yfl ̆ N•-L-∞p TPok’ Hflm Efl-ß-Vt\ Ru-̊ U-Ÿ-̊ PV RÙY-We-L˙[ Hfl-̆ LÙ-•-Ls.

Fu-fl-̇ LÙp-L-∞p —t-±lTı-•-lTRt-LÙL ER‹m —⁄s ̇ TÙu\ TÙL˙U Tt-fld-Lm-©-Ls

(Tendrils). £X RÙY-We-Ls Tt-fl-̇ Yo-L-̊ [l TVu-T-”jß ©\˘N•-L-∞p TPok’ Hfl-

°u-\-]. Sp-X-™-[-œd ̆ LÙ•, TÙLt-̆ LÙ•, ◊P-Xe-̆ LÙ• ̇ TÙu-\-̊ Y- Hfl-̆ LÙ-•-L-[Ùœm.

Nod-L-̊ W-Ys-∞d-°-Zeœf ̆ N•˚Vl TÙoj-ß-⁄dLı»oL-[p-XYÙ.

C’ J⁄ Efl-ß-Vt\ Ri-̊ P-Ÿ-̊ PV RÙY-W-UÙœm.

C’ Gq-YÙfl Y[o-°-\’?

Cßp Tt-fld-Lm-©-Ls Es-[-]YÙ?

vhWÙ-˘T¨
Yp-XÙ˚W
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˙Yo-L-∞p Tp-Y-̊ L˚U

TPj˚Rl TÙoj-æo-L-[p-X-YÙ. °˚[-L-∞p C⁄k’m Ri-”-L-∞p C⁄k’m ∏r-̇ SÙd°

Y[ok’ Y⁄m ˙Yo-L-̊ [l TÙoj-æo-L-[p-X-YÙ. CkR ˙Yo-Ls RÙY-We-L-fidœ Gq-YÙfl

ER-‹-°u-\]? C’-̇ TÙu\ RÙY-We-Ls Ee-Ls Yh-PÙ-Wj-ßp Es-[-]YÙ? Et-fl-̇ SÙd-L‹m.

BRÙW ˙Yo-Lfim ˘TÙnd-LÙp ˙Yo-Lfim

(Prop roots and Stilt roots)

Ri-Ω˚WŸm RÙ’ E-l◊-dL˚[Ÿm E±g£ G”l-T-Rtœ Uh-”-Up-XÙ-Up RÙY-We-L-̊ [j

RÙe° ®flj-’-Y-Rtœm ˙Yo-Ls TVu-T-”-°u-\-]. Ui-¶u ˙Up-T-œ-ß-́ p LÙQl-T”m

CkR ̇ Yo-L-̊ [˙V BRÙW ̇ Yo-Ls Guflm, ̆ TÙnd-LÙp ̇ Yo-Ls Guflm ·fl-°-̇ \Ùm.

BX-U-Wj-ßp LÙQl-T-”-Y’ BRÙ-W-̇ Yo-Ls Bœm. C˚Y UWdLı-̊ [-L-∞-≠-⁄k’ ∏r-̇ SÙd°

Y[o-°u-\-]. B]Ùp Bt-flj-RÙ-̊ Z-́ u ̇ Yo-Ls Ri-•-≠-⁄k’ ∏r-̇ SÙd° Y[o-°u-\].

CkR ̇ Yo-L-̊ [l ̆ TÙndLÙp ̇ Yo-Ls Gufl ·fl-°-̇ \Ùm.

˙Y¨u Tp-Y-̊ L-̊ U-Ls ˙U¤m Ei-”. N’l◊ ®Xd -LÙ-”-Ls œ±jR œ±l-©˚] YÙ£d-

L‹m.

N’l◊ ®XdLÙ-”-Ls (Mangroves)

N’l◊ ®Xe-L-∞p Y[o-°u\ R≤l-

ThP RÙY-We-L˙[ N’l◊®Xf˘N-•-

Ls. CRu ˙Y¨u ÿ˚]-Ls YÙŸ-

Ui-P-Xj-̊ Rl TÙoj’ Y[ok’ ®t-

°u-\-]. YÙŸ-T-̈ -UÙt-\j-ßtœ ER-‹-

°u\ CkR ̇ Yo-L˚[ —YÙ-N-̇ Yo-Ls

(Pneumatophores)  Gufl ·fl-°-̇ \Ùm.

 N’l◊®Xf˘N•-L-̊ [d-œ-±jR RL-Yp-

Ls, TPe-Ls- B-°-V-Yt-̊ \j ßWh•

—Y-̆ WÙh• RVÙ-̈ d-L-‹m.

Bt-flj-RÙ˚ZBX-UWm

 N’l◊®Xf-̆ N-•-́ u —YÙ-N-̇ Yo-Ls
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˙N™l◊ ̇ Yo-Ls ®Xj-R-•j Ri-”-Ls

EQ‹ ˙N™dL...

TPe-L-̊ [l TÙodL‹m.

C˚Y CWi”m EQ-YÙ-Ll TVu-T-”j’m

°Ze-œ-Ls Ap-X-YÙ. £±-’-LÙXm ̊ Yj-ß-

⁄k-RÙp CYt-±p Ge-°-⁄k’ ÿ˚[ Y⁄-

°-\’? GR-]Ùp?

Ee-L-[’ FLj˚R A±-Æ-Vp œ±l-̇ Th-

•p G›-R‹m.

UW-Ys-∞d-°-Zeœ EQ˚Y ˙Y¨p ˙N™j’ ˚Yd-°-\-’. Cq-YÙfl EQ˚Y ˙N™j’

˚Ydœm ̇ Yo-L˚[ ̇ N™l◊ ̇ Yo-Ls Gu-°˙\Ùm (Storage roots).

GpXÙ °Ze-œ-Lfim ˙N™l◊ ˙Yo-Ls Ap-X. E⁄-UÙt\m A˚PkR Ri-”-L˙[ E⁄-

˚[d-°-Ze-œ-Ls. Ui-¶u A•-́ p LÙQl-T”m Cj-Ri-”-Ls ®Xj-R-•j-Ri-”-Ls

(Underground stems) G]l-T”m.

∏˙Z ˘LÙ”d-LlTh-”s-[-Yt˚\f ˙N™l◊ ˙Yo-Ls, ®Xj-R•j Ri-”-Ls G] Y˚Ll-

T-”j-R‹m.

LÙWh L⁄-̊ Qd-°-Zeœ

¿h-Ïh ·˚Yd-°-Zeœ

˙N˚] UW-Ys-∞d-°-Zeœ

˙Nm◊ Nod-L˚WYs-∞d-°-Zeœ

Cg£ Ug-Ns

RÙYW EX-°u Tp-Y-̊ L˚U

RÙY-W-E-XLm HWÙ-[-UÙ] Tp-

Y-̊ L˚U E˚P-V’.

Ee-L-[’ —t-fll-◊-\j-ßp

Es[ RÙY-We-L-∞u Tp-Y-

˚L-˚U-L˚[ BWÙnk-R -

’iPÙ?

Ee-Ls FWÙh£ A¤-Y-X-Lj-

ßp Es[ E´-¨-Vl-Tp-Y-

˚L˚U Tß-˙Yh˚P

(Biodiversity Register) ˙NÙßj’ RÙY-We-L-∞u Th-•-Vp RVÙ-̈ d-L-‹m. Aj-RÙ-Y-We-L˚[

Et-fl-̇ SÙd° R≤j-Ru-̊ U-L˚[ G›-R-‹m. AYt-±u ÿd-°-Vj-’-Yj˚R BWÙ-V-‹m.

Ee-Ls Li-”-©-•l-◊-L˚[ A±d-̊ L-VÙd° A±-Æ-Vp Uu-\j-ßp ˘Y∞-́ -P-‹m. Ee-Ls

Ts-∞-́ u —t-fll-◊-\j˚R Et-fl-̇ SÙd° J⁄ E -̈́ -Vl-Tp-Y-̊ L˚U Tß-̇ Y” RVÙ-̈ d-L-‹m.

E⁄-˚[d-°-Zeœ UW-Ys-∞d-°-Zeœ
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UWm Gu˘]u] R⁄°\’ ?

UWj-̊ Rf NÙok-ß-⁄dœm E -̈́ -]e-Ls G˚Y?

E -̈́ -]e-L-fidœ UWm Gq-YÙfl ER-‹-°-\’?

TP-j˚Rl TÙoj’ G›-R‹m.

E -̈́ -]m UWm Gq-YÙfl ER-‹-°-\’

  T\˚Y YÙØ-Pm, EQ‹

UWm ̆ Yh-”-T-Yo UWj-ßu A⁄-°p ̆ Np-Y-̊ Rd LÙi-°-»o-L-[p-X-YÙ. CkR UWj˚R ̆ Yh-

•-]Ùp Aß-¤s[ E -̈́ -]e-L-fidœ Gu] ̇ S⁄m Gu-T˚Rf £k-ß-Ÿe-Ls...

RÙY-We-L˚[l TÙ’-LÙl-T’ SU’ LP-̊ U-Vp-X-YÙ. Sm-UÙp Gu] ˘NnV CV¤m? RÙYW

TÙ’-LÙl-©u ÿd-°-Vj-’-Yj˚R NÍ-Lj-ßtœ A±-‹-flj’m ˘NVp-TÙ-”-L˚[ ÿu-≤ufl

SPj-R‹m.
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1. N’l◊®Xf ˘N•-Ls Aß-L-UÙL Es[ CPj-ßtœ J⁄ Lp-Æf-—t-flXÙ Ht-TÙ” ˘N-n-

V‹m. N’l◊®Xf-˘N-•-L-∞u R≤-Ru-˚U-Ls, ÿ-d°-Vj-’-Ye-Ls B°-V-Yt˚\

Æ[dœm A±d˚L RVÙ-̈ dL‹m.

2. —t-fll◊\jß¤s[ ˘N•-L-∞p „¨V J∞ °˚Pl-T-Rt-LÙL C˚X-Ls J›e-œ-T-”j-

Rl-Th-•-⁄-lT˚R Et-fl-̇ SÙd°l ◊¨k-’-̆ LÙs-[‹m.

3. Ee-Ls Tœ-ß-´-¤s[ Efl-ß-Vt\ Ri-”-˚PV RÙY-We-L-∞u Tp-˙Yfl RL-Y-

˚Ul◊L˚[ Et-fl-̇ SÙd-L‹m.

 Tf-̊ NVm Es[ RÙY-We-Ls —V-UÙL EQ‹ RVÙ-̈ d-°u-\] Gu-T˚R A±k’ Æ[d

œ-Y-Rtœ ÿ•-°-\’.

 RmÍhPYÙrÆLs Ap-XÙR RÙY-We-L˚[ Jh-”i-¶-Ls, Udœi-¶-Ls Gufl

Y˚Ll-T-”jß G”j-’d-LÙh-”-Ls A∞dL CVp-°-\’.

 NÙok’i¶Ls Gu‡m ©¨˚Yf NÙokR RÙY-We-L˚[ A±-Y-Rtœm AYt±u

R≤j-Ru-̊ U-L˚[ Æ[d-L‹m CVp-°-\’.

 Efl-ß-Vt\ Ri-”-L-fi-̊ PV RÙY-We-L˚[ AYt-±u £\l©Vp-◊-L-fid-̇ LtT Y˚Ll-

T-”jR ÿ•°\’.

 RÙYWlT-œ-ß-L-∞-¤s[ E⁄-UÙt-\j˚R ̇ Yfl-T-”jß A±k’ Y˚L-T-”j-R‹m AYt-

±u ̇ Y˚X-L˚[ Æ[d-L‹m ÿ•-°-\’.

 RÙY-Wl-Tp-Y-̊ L-̊ U-́ u ÿd-°-V-j’Yj˚R A±k’ AYt-̊ \l TÙ’-LÙdœm ÿ˚\-

L˚[d ·\ ÿ•-°-\-’.

1. ˘TÙ⁄j-R-UÙ] ®Tk-R-̊ ]-L-̊ [d Li-P-±k’ ∏˙Z ̆ LÙ”-dLlTh”s[ RÙY-We-L˚[

Y˚Ll-T-”j-R‹m.

UÙUWm, Cj-ßs-̆ N-•, LÙ[Ùu, ∫Rj-RÙ-∞, ̆ Sp, ̇ UÙ˙QÙ-•-̇ WÙl-TÙ, Nk-R-]m, W@l-«-

μ-VÙ, ®˙VÙh-•-VÙ, UW-YÙ˚Z.

2. UWe-L-∞p Y[o°u\ C-jßs-̆ N-•, UW-YÙ˚Z, ∫Rj-RÙ∞ B°-V-Yt-±u YÙØ-Pj-̊ Rd

œ±j’m EQ-‹-ÿ˚\ œ±j’m J⁄-Y-⁄d-̆ LÙ-⁄-Yo ̇ TNj- ’-Ye-°-]o. AYo-L-s ·\

YÙnl-◊s[ RL-Yp-Ls G˚Y? G›-R‹m.

3. RÙY-We-L˚[ Ui-¶p Fu± ®flj-’Rp Ri-Ωo, RÙ’-El-◊-Ls B°-V-Yt˚\

E±g£ G”j-Rp Uh-”˙U ̇ Yo-L-∞u ̇ Y˚X Gu-T’ WÙ_ -̃Æu L⁄j-’. Cd-L-⁄j-’-

Pu Ee-L-∞u Ußl-©-Pp Gu] ?

4. J∞f-̇ Nod-̊ L-̇ VÙ” ̆ RÙPo-◊-̆ LÙi” NÀq ̆ NnR ̇ NÙR-

˚]´p ≈h-•p Y[⁄m J⁄ ̆ N•-́ u C˚X-́ p TPj-

ßp LÙi-T’ ̇ TÙp J⁄ Lfll-◊d LÙ°-Rj˚R Jh-•-]Ùu.

NÀq Cq-YÙfl ˘Nn-R’ GRt-LÙL?



C˚Y ̆ Nn-ßj-RÙs-L-∞p YkR £X R˚Xl-◊f ̆ Nn-ß-L-[Ù-œm.

Au-\ÙP YÙrd-̊ L-́ p Ri-Ω-⁄dœ AßL ÿd-°-Vj-’Ym C⁄l-T-RÙpRÙu AR-̇ ]Ù”

˘RÙPo-◊-̊ PV ̆ Nn-ß-Ls ̆ Nn-ßj-RÙs-L-∞p Guflm LÙQl-T-”-°u-\-].

SÙm GRt-̆ LpXÙm Ri-Ω-̊ Wl TVu-T-”j-’-°˙\Ùm? A±-Æ-Vp œ±l-̇ T-h•p G›-R-‹m.

 œ•l-T-Rtœ

 EQ‹ N˚Ul-T-Rtœ

 ÆY-NÙVm ̆ Nn-Y-Rtœ

 TÙj-ß-We-Ls L›-‹-Y-Rtœ



Ck-Rj- ̇ R-̊ Y-L-fid-LÙ-Lj Ri-Ω-⁄d-œl Tß-XÙL ̇ Yfl G˚RVÙY’ TVu-T-”jR ÿ•-ŸUÙ?

—j-R-UÙ] Ri-Ω-⁄dœ ®\-̇ UÙ, UQ-̇ UÙ, —˚Y˙VÙ Cp-̊ X. Ri-Ω-⁄dœ ˙Yfl Gu-

˘]u] £\l-©-Vp-◊-Ls Ei”?

Nk-ß-W≤p RiΩ¨u
A±-œ-±-Ls

œ•-Ri-Ω⁄d-LÙLA˚Xf-Np
R”l◊ A

˚Q SÙh-•tœ

NU
ol-TQm; Ud-Ls

U°rf-£-́ p

Æ≤-̇ VÙLm ˘Nn-°u\

œ•-Ri-Ω-⁄dœ Aß-L-

Æ˚X YÙeœ-Y-RÙLl

◊LÙoBflL-∞p UQp G”j-

Rp˛ °Q-fl-L-∞p RiΩ--

¨u A[‹ œ˚\-°u-\’ :

Bn‹

UÙN-̊ P-Rp:Bfl-L-∞p ¡u-Ls ˘Nj’™Rd-°u-\]

˘Ys-[l-̆ T-⁄dœ:

UWQ Gi-¶d˚L

EVo‹

Y\h£:

˘Sp-Y-Vp-Ls

L⁄-°l-̇ TÙ-́ ]

JT
 3

53
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∏˙Z -̆ LÙ-”d-Ll-Th-”s[ TPe-L-̊ [Ÿm AhPY˚Q˚VŸm  TV-uT-”jß Ri-Ω-̈ u

£\l-©-Vp-◊-L˚[d LXk-’-̊ W-VÙ• A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

Ri-Ω-̈ u £\l-©-Vp-◊-Ls TVu-T-”j-’-°u\ „r-®-̊ X-Ls

 TÙ]e-L-∞p C≤l◊ ̇ Nol-T-Rtœ

˘TÙ⁄h-L˚[d L˚W-Vf-̆ Nn-°-\’  ’¶-L˚[ L›-‹-Y-Rtœ



K”-°-\’  œZÙn YØ-VÙ-Ld ˘LÙi” ˘NpX



˘Yl-Tl-T-”jR ÿ•-°-\’  EQ‹ N˚UdL



œ±l-©hP Y•-Y-™p-̊ X.  TX-Y-•-Yj-ß-¤s[ TÙj-ß-We-L-∞¤m

G”j-’d-̆ LÙsfim TÙj-ß-Wj-ßu     G”j-’d-̆ LÙs-[-XÙm.

   Y•-Yj˚R Ht-fld-̆ LÙs-°-\-’. 

ßPm, ßWYm, YÙŸ ̇ TÙu\  øWÙ-Æ-̊ Vl TVu-T-”jß

®˚X-L-∞¤m C⁄d-°-\-’. ◊h” RVÙ-̈ dL ÿ•-°-\-’.



GpXÙl ̆ TÙ⁄h-Lfim Ri-Ω-̈ p L˚Wk’ ̇ N⁄UÙ?
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Ri-Ω-̈ p Ri-Ω-̈ p

L˚W-T˚Y L˚W-VÙR˚Y

L˚W-Y’m L˚W-VÙ-R’m

Nod-L-̊ WŸm UQ¤m Rm[-̈ p Es[ Ri-Ω-̈ p Ch” LXd-°V ©u a∫◊m B]k’m

SPj-ßV E˚W-VÙ-P˚Xd LY-≤d-L-‹m.

a∫l : SÙu Ri-Ω-̈ p ̇ TÙhP Nod-L-̊ W-̊ Vd LÙQ-Æp˚X!

B]kj : SÙu Ri-Ω-̈ p ̇ TÙhP UQp A˙R ̇ TÙp C⁄d-°-\’!

a∫◊m B]k’m ̆ NnR ̇ NÙR-̊ ]˚V SÙÿm ̆ Nn’ TÙol-̇ TÙm.

El-◊, UQp, No-dL˚W, Ui-̆ Qi-̆ Qn, Up-≠l-̆ TÙ-•, ˘TÙhPÙ£Vm ˘ToUÙeL˙]h,

LtLi”, ™[œ˘TÙ•, ˙Re-LÙn Gi-̆ Qn, ’ -̈—( LÙlTo Np˙Th ), Lp, °∞-N-̈ u Gu-

T]-Yt˚\ ̆ Yq-̇ Yfl Rm-[-̈ -¤s[ Ri-Ω-̈ p Ch” LXd-°l TÙod-L‹m.  Et-fl-̇ SÙd-°-V-

˚Rl Th-•-V-≠-P‹m.

£X ßPl-̆ TÙ-⁄fim ßW-Yl-̆ TÙ-⁄fim Ri-Ω-̈ p L˚W-Y-̊ Rl TÙoj-æo-L-[p-X-YÙ. YÙŸd-

Lfim Ri-Ω-̈ p L˚Wk’ L˚W-Np B°u-\-]. SÙm J⁄ ̇ NÙPÙ-œl-©-̊ Vj ß\k’ TÙod-L-

XÙUÙ?

˙NÙPÙd-œl-©-˚Vj ß\d-œm-˙TÙ’ LÙt-fld

œ™r-Ls ̇ Up˙SÙd° Y⁄-Y-̊ Rl TÙoj-æo-L-

[p-XYÙ? Ri-Ω-̈ p L˚Wk’ ̇ NokR LÙo-Tu

˚P Bd-̊ N” RÙu œ™r-L-[ÙL ˘Y∞-Y-⁄-

°u\] Al-T-•-̆ V-≤p ˙NÙPÙ Ri-Ω-̈ p

Es[ L˚W-̆ TÙ-⁄s Gu]?

¡u-Lfim ̇ Yfl-£X øo E -̈́ -]e-Lfim Ri-

Ω-¨p L˚Wk-ß-⁄d-°u\ Bd-£-_˚]˙V

—YÙ£d°u-\-].

TX-ÆR L˚W-N-≠-¤s[ L˚W-̆ TÙ-⁄s, L˚Wl-

TÙu Gu-T-]-Yt˚\ ˙Yfl-T-”jß G›-’-

˙YÙm.

         L˚W-Np             L˚W-̆ TÙ-⁄s L˚Wl-TÙu

L˚W-̆ TÙ-⁄s, L˚Wl-TÙu, L˚W-Np

(Solute, Solvent, Solution)

L˚W-°u\ ˘TÙ⁄˚[d L˚W-˘TÙ-⁄s

Guflm Cl-˘TÙ-⁄s GYt-±p L˚W-

°u\˙RÙ AR˚]d L˚Wl-TÙu Guflm

·fl-°-̇ \Ùm. L˚W-̆ TÙ-⁄s L˚Wl-TÙ-≤p

L˚Wk’ E⁄-YÙœm ˘TÙ⁄-̊ [˙V L˚W-

Np Gu-°-̇ \Ùm. Nod-L-̊ Wd L˚W-N-≠p Nod-

L˚W L˚W-˘TÙ-⁄fim Ri-Ωo L˚Wl-

TÙ‡m Bœm.
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Nod-L-̊ Wøo ................... øo

El-◊-øo El◊ ...................

˙NÙPÙ-øo ................... ...................

˘TÙh-PÙ-£Vm ˘To

   -UÙe-L˙]h L˚WNp ................... ...................

’ -̈—d L˚WNp ................... ...................

˙Yfl L˚W-Np-L-̊ [Ÿm ̇ Noj’ Ah-P-Y-̊ Q˚V Æ -̈‹-T-”j-R-‹m.

A˚]j-’d-L-̊ Wl-TÙu (Universal Solvent)

 Aß-Ll ̆ TÙ⁄h-Ls L˚W-Y’ RiΩ¨XÙ?

˙NÙR˚] ̆ Nn’ Ah-P-Y-̊ Q˚V ÿ›-̊ U-VÙd-L-‹m...

L˚WlTÙu
L˚W-˘TÙ-⁄s

Nod-L˚W El◊  ’¨— ˘YpXm   LtLi”   ˘TÙhPÙ£Vm ˘ToUÙeL-̇ ]h

Ri-Ωo

˙Re-LÙn

Gi-̆ Qn

Ui˘Qi-

˘Qn

Aß-L-UÙ] ̆ TÙ⁄h-Ls L˚W-Y’ Gk-Rj ßW-Yj-ßp? Ri-Ω-̈ p L˚WŸm Gp-XÙl ̆ TÙ⁄h-

Lfim ©\ ßW-Ye-L-∞¤m L˚W-ŸUÙ?

Ri-Ω-̈ p RÙu Aß-L-UÙ] ˘TÙ⁄h-Ls L˚W-°u-\-].

G]˙Y AR˚] A˚]j-’d-L-˚Wl-TÙu Gufl

·fl°˙\Ùm.

Ri-Ωo A˚]j-’d L˚Wl-

TÙ]ÙL C⁄l-T-RÙp SUdœ Gu-

˘]u] TVu Es-[’?

Ri-Ω-¨u ˙Yfl £\l-©-Vp-◊-

L˚[l Tt± LXk-’-̊ W-VÙ-P-XÙm.

øo-UhPm

TPj-ßp Es-[’ ˙TÙu\ J⁄

˘NV-˚Xf ˘Nn’ TÙod-L-‹m.

CWi” ©[Ùv-•d œl-©-L˚[

J˙W A[-Æp ˘Yh• G”d-L-

‹m. AYt±u A•l-TÙ-Lj-ßp

Jq-̆ YÙ⁄ ’˚[ CP-‹m.

   L˚WNp L˚W˘TÙ⁄s L˚WlTÙu
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J⁄ øo-UhPm TÙod-Ld-·-•V œZÙ˚Vj ’˚[-́ u Es˙[ ̊ Yj’ T˚N-́ -]Ùp A˚Pd-L-

‹m. J⁄ œl© ÿ›-Y’m Ri-Ω˚W Ft-±l-TÙod-L-‹m. øe-Ls LY-≤j-R’ Gu]? CWi”

œl-©-L-∞¤m øo-UhPm NU-UÙL UÙfl-°u-\RÙ?

J⁄ œl-©-́ p C⁄k’ £±’ Ri-Ω˚W UÙt-\-‹m. Al-̇ TÙ’ CWi-PÙ-Y’ œl-©-́ p Es[

øo Uh-Pj-ßtœ UÙt\m Ht-T-”-°u-\RÙ?

J⁄ œl-©-́ p £±’ UQ˚X C”m-̇ TÙ’ øo-Uh-Pj-ßp Gu] UÙt\m Ht-T-”-°-\’?

A”j-R-T-•-VÙL UQ˚X J⁄ LWi-•-́ -]Ùp £±’ £±-RÙL ̆ Y∞˙V G”d-L-‹m. øoUhPjß-

¤s[ UÙt-\j-̊ Rd LY-≤-Ÿe-Ls. øo-UhPm œ˚\-Y-̊ Rl TÙoj-æo-L[Ù?

øo- UhPm NU-UÙL C⁄d-°u-\-’.

ÆY-NÙ-Vj-̇ R-̊ Y-L-fidœm Æt-T-̊ ]d-œ-UÙLj Ri-Ω˚Wl  ̆ T⁄U[-Æp ̇ NL-̈ d-œm-̇ TÙ’

®XjR•  øo-UhPm œ˚\-°u-\-’. CR-]Ùp A⁄-LÙ-̊ U-́ -¤s[ °Q-fl-L-∞¤m øo-UhPm

œ˚\-°u-\-’.

SÙu˙LÙ Ik˙RÙ œl-©-L˚[ Ju-̇ \Ù” Jufl C˚Qj’

CkRf ̇ NÙR-̊ ]˚V ¡i”m ̆ Nn’ TÙod-L-‹m.

ÍrœT˚YŸm ™RlT-

˚YŸm

UWj-’i˚P Ri-Ω-̈ p Ch” ̇ NÙR˚] ̆ Nn-

°-\Ùs ÿT-μ-\Ù. UWj-’i” ™Rl-T˚Rl TÙoj-

æo-L-[p-X-YÙ. Gp-XÙl ̆ TÙ⁄h-Lfim Ri-Ω-̈ p

™Rd-œUÙ?

SUd-œj ̆ R¨kR £X ̆ TÙ⁄h-L˚[j RiΩ¨p

Ch” ˙NÙR˚] ˘Nn’ TÙol˙TÙm. Et-fl-̇ SÙd-°-V˚R

A±-Æ-Vp œ±l-̇ T-h•p G›-R-‹m.

Ri-Ω-̈ p Ri-Ω-̈ p

™Rl-T˚Y Ír-œ-T˚Y

TX ̆ TÙ⁄h-L-s Ri-Ω-̈ p ™Rd-°u-\] Gufl ◊¨k-’-̆ LÙi-ºo-L-[p-X-YÙ. ̆ TÙ⁄h-L-∞u

Cj-R-≤j-Ru-̊ U˚V SÙm TVuT”j-’-m „r®˚XLs  Ee-L-fid-œj ̆ R -̈ŸUÙ?

 YÙ˚Zj-Ri-•p T”j’ øf-Np T•d-°-̇ \Ùm.

 Lh-”-U-Wj-ßp ̆ TÙ⁄h-L˚[d ̆ LÙi” ̆ Np-°u-̇ \Ùm.
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10 cm 10 cm

10 cm

10 cm

10 cm

10 cm

10 cm

10
 c

m

10 cm

10 cm

10 cm
10 cm

Gq-YÙfl A[d-LXÙm?
®VÙ-V-Æ-̊ Xd-L-̊ P-́ p C⁄k’ øe-Ls Ui-̆ Qi-̆ Qn

YÙe-œ-Y’ Ei-Pp-XYÙ? A˚R G˚P ˙TÙh” YÙe-œ-

≈o-L[Ù? ApX’ A[k’ YÙe-œ-≈o-L[Ù?

Ae-œs[ A[-‹-TÙj-ß-We-L-̊ [d LY-≤jR’ EiPÙ?

GkR AX-̊ Ll (Unit) TVu-T-”jß ßW-Ye-L˚[ A[d-°-

\ÙoLs?

ßW-Ye-L˚[ A[l-T-Rt-LÙ] AX˙L ≠h-Po.

£±V A[-Æ-XÙ] ßW-Ye-L˚[ A[l-T-Rtœ ™p≠ ≠h-

Po Gu\ AX˚Ll TVu-T-”j-’-°-̇ \Ùm.

NÙoh ̇ Tl-To ET-̇ VÙ-°j’ J⁄ ≠h-Po TÙj-ßWm ̆ Nn-V-XÙm.

CRt-LÙL 10 cm ø[ÿm 10 cm AL-Xÿm 10 cm EV-Wÿm Es[ J⁄ ˘Th-•˚V E⁄-

YÙdL‹m.

∏˙Z ̆ LÙ”d-Ll-Th-”s[ Y•-Yj-ßp NÙoh ̇ Tl-T˚W ̆ Yh• G”j’ œj-’-Ls CPl-ThP

Tœ-ß˚V U•d-L-‹m.

≠h-Po TÙj-ßWm RVÙ-WÙ° Æh-P-’.

Ck-Rl ˘Th-•-́ -u Es-[-[‹ Gq-Y-[‹ Gufl TÙol-̇ TÙm.

10 cm × 10 cm × 10 cm = 1000 L] ˘Nu-•-¡h-Po

ARÙ-Y’

1000 L] ̆ Nu-•-¡h-Po = 1 ≠h-Po

J⁄ L]-̆ Nu-•-¡h-Po Gu\ A[˚Y J⁄ ™p≠ ≠h-Po Guflm ·\-XÙm.

G]˙Y J⁄ ≠h-Po = 1000 ™p≠ ≠h-Po

TX-ÆR A[-Æ-¤s[ œl-©-L-̊ [Ÿm TÙj-ß-We-L-̊ [Ÿm ß]-ÿm SÙm TVu-T-”j-’-°˙\Ùm

Ap-X-YÙ.- CYt-̊ \l TVu-T-”jß ½ ≠h-Po, 1≠h-Po, 2 ≠h-Po, 5 ≠h-Po Ri-Ω˚W A[k-

˘R-”l-T-Rtœ ÿ•-ŸUÙ? ̇ NÙR˚] ̆ Nn’ TÙod-L-‹m.

Ee-L-fi-̊ PV ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-’-≈o-Ls Ap-X-YÙ.

½ -
≠h-Po

1 ≠h-Po
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®Xm LPp

È™ øo-Y[m ®˚\k-R’..... C⁄k-RÙ¤m!

◊Æ-E-⁄i-̊ P˚Vd LY-≤d-L-‹m. øX-®\m øo-®-

˚X-L-̊ [d œ±d°\-’. È™dœf —t-±¤m

Aß-L-UÙL C⁄l-T’ LPp.

È™-́ u TWl-T-[-Æp Íu-±p CWi-

”-TÙ-Lÿm Ri-Ω-WÙ-œm. ARÙ-Y’

®Xj˚R ÆP CWi-”-TÙLm Aß-Lm.

È™-́ p Es[ Ri-Ω-̈ u Aß-L-TÙ-L-ÿm LPp-Ri-Ωo Bœm.

SU’ ≈h-•¤m —t-fll-◊-\j-ß¤m Es[ Ri-Ω-̈ u E˚\-Æ-Pe-L˚[ A±-Æ-Vp œ±l-

˙Th-•p G›-R-‹m. CYt-±p C⁄k’ Gl-̇ TÙ’m Ri-Ωo °˚Pd-°u-\RÙ?

Ri-Ωo UÙN-̊ P-Rp

œ˚\kR A[‹ Ri-Ωo APe-°V —j-R-øo E˚\-Æ-Pe-L-∞p Es[ Ri-Ωo UÙN-̊ Pk-’-

˘LÙi-•-⁄l-T˚R SÙm LÙQ-XÙm.

—j-R-øo 3.5%

LPpøo 96.5%

LPp-ø-̈ p El-©u A[‹ ·”-R-XÙL

C⁄l-T-RÙp NÙRÙ-W-Q-UÙ-Ll TVu-T-

”jR ÿ•-VÙ-’. °Q-fl-Ls, œ[e-Ls,

H -̈Ls, Bfl-Ls ̇ TÙu\ —j-R-øo E˚\-

Æ-Pe-L -∞-¤s[ Ri-Ω-˚W˙V

SmUÙp TVu-T-”jR ÿ•-°u-\-’.
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Ri-Ωo UÙN-̊ P-Y’ Gq-YÙfl G]d Li-”-©-•j’ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

øe-Ls Li-”-©-•j-R-Yt-±p ∏˙Z  ˘LÙ”d-Ll-Th-”s-[-Yt±p H˙R‡m Ei-̆ P-≤p 
˘Nn-V-‹m.

 Bfl-L-∞p YÙL-]e-Ls Utflm LÙp-S-̊ P-L-̊ [d L›-‹-Rp

 ©[Ùv-•d UÙ—-L-̊ [j Ri-Ωo E˚\-Æ-Pe-L-∞p ≈£ G±-Rp

 ¡u ̨  C˚\f£ L˚P-L-∞p Es[ A—j-Re-Ls LXj-Rp

 ˘RÙØt-NÙ-̊ X-L-∞p Es[ UÙ—-Ls LXj-Rp

 ÆY-NÙV ®Xe-L-∞p Èf-£d-̆ LÙp-≠-L-̊ [l TVu-T-”j-’-Rp

Ri-Ωo UÙN-̊ P-R-̊ Xj R˚P-̆ Nn-Y-Rt-LÙ] YØ-ÿ-̊ \-L-̊ [d œ±j’ Si-To-L-fi-P-u LXk-

’-̊ W-VÙ-Pp ˘Nn-V-‹m. ˘NVp-TÙh-”j ßh-Pe-L˚[ A±-Æ-Vp Uu-\j-ßu ˙Ut-TÙo-̊ Y-

´p ̆ NVp-T-”j-’-YÙn Ap-X-YÙ.?

SU’ øo-®-̊ X-Ls ®Wm-◊-Y’ Gl-̇ TÙ’?

U˚Z ˙RÙu-fl-Y’ Gq-YÙfl?

„ -̈V-]Ùp ̆ Yl-T-U-̊ P-Ÿm-̇ TÙ’ øo-®-̊ X-L-∞p Es[ Ri-Ω-̈ p Gu] UÙt\m Ht-T-”-°-

\’? J⁄ ̇ NÙR-̊ ]-̊ Vf ̆ Nn’ TÙod-L-XÙm. ̇ NÙR-̊ ]-̊ Vf N˚U-Vp A˚\-́ p SPj-R-‹m.

J⁄ TÙj-ß-Wj-ßp £±-R-[‹ Ri-Ω˚W G”j’ „PÙdL‹m. A˚Pl-TÙ-]Ùp TÙj-ß-Wj˚R

A˚Pj’ ̊ Yd-L-‹m. Ntfl ̇ SWm LØkR ©u-]o A˚Pl-TÙ-≤u A•l-Td-Lj˚R ̇ NÙßj-

’l TÙod-L-‹m. Et-fl-̇ SÙd-°V ̆ NVp-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R‹m.

U˚Z ˙RÙu-fl-Y’ Gq-YÙfl Gu-T˚R CkRf ˙NÙR-̊ ]-́ -u A•l-T-̊ P-́ p Æ[d-œ-Y-

Rtœd ∏˙Z ̆ LÙ”d-Ll-Th-”s[ TPm Ee-L-fid-œj ’˚Q-◊-̈ -Ÿm.

Ri-Ωo —Zt£

øo-®-̊ X-L-∞¤m RÙY-We-L-∞¤-ÿs[ Ri-Ωo „ -̈V-]Ùp ˘Yl-T-U-̊ Pk’ øWÙ-Æ-VÙL UÙ±

Y∞-Ui-P-Xj-̊ Rf ˘Nu-\-̊ P-°-\-’. øWÙÆ œ∞ok’ ˙UL-UÙ-L‹m ˙ULm œ∞of£V˚Pk’

U˚Z-VÙ-L‹m UÙfl-°-\-’.
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Ri-Ω˚Wl TÙ’-LÙdœm ÿ˚\-Ls

U˚Z-VÙL Ui-¶p Yk-’-̇ N⁄m Ri-Ω˚W Y⁄m R˚X-ÿ-̊ \-́ -]⁄m TVu-T-”jR ̇ Yi-

”-Up-XYÙ?

U˚Z-øo Ui-¶tœs ̆ Np-Y-Rtœ Gu-̆ ]u] YØ-ÿ-̊ \-L-̊ [d ̊ LVÙ-[XÙm? TPe-L˚[

Et-fl-̇ SÙd° A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

U˚Zd-œØ Ußt-—-Yo

A”d-œ-L[Ùd-Ll-ThP NÙn-YÙ] È™ RPm G”j-Rp

ÿu-]o ø œ∞jR Ri-Ω˚W

Cufl œ•d-°-\Ùn.

∂... ∂... ∂...

BÆ-VÙ-R¤m ßWYUÙR¤m

ßW-Ye-Ls ̆ Yl-T-U-̊ Pk’ BÆ-VÙœm ̆ NV˙X BÆ-

VÙ-Rp. YÙŸd-Ls œ∞of£ A˚P-Ÿm-̇ TÙ’ ßW-Y-UÙL

UÙfl-Y˚R ßWYUÙ---Rp Gufl A˚Zl-To. Ri-Ωo øWÙ-

Æ-VÙL UÙfl-Y’ BÆ-VÙ-R-¤dœm øWÙÆ Ri-Ω-WÙL

UÙfl-Y’ ßWYUÙ-R-¤dœm G”j-’d-LÙh-”-L[Ùœm.
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U˚Z-øoj-̆ RÙh-•, £p-̇ TÙ-∞u øo-̇ Rd-Le-Ls, °Qfl Uflø˙Wt\m ˙TÙu\ ◊ßV øo-̇ N-L-

¨l◊ ÿ˚\-Ls Rt-̇ TÙ’ S˚P-ÿ-̊ \-́ p Es-[-]. CYt-̇ \Ù” ˘RÙPo-◊-̊ PV œflk-Rh-”-

L˚[ B£-̈ -Vo-L-∞u ’˚Q-Ÿ-Pu TÙoj’ Tp-̇ Yfl øo ˙NL-̈ l◊ ÿ˚\-L˚[d œ±j’

A±-Æ-Vp œ±l-̇ Th-•p G›-R-XÙm. CYt-±p Ee-Ls Yh-PÙ-Wj-ßtœl ̆ TÙ⁄j-R-UÙ] ÿ˚\-

Ls G˚Y?

"Ri-Ω-̈ u ÿd-°-Vj-’-Yÿm ̇ N™l◊ ̨  TÙ’-LÙl◊ ÿ˚\-Lfim' Gu\ ̆ TÙ⁄˚[ A•l-T-

˚P-VÙ-Ld ̆ LÙi” Yœl-T-̊ \-́ p L⁄j-R-WeLm SPj-R-‹m.

Ri-Ωo BTj-RÙ-œm-̇ TÙ’

E -́̈ u ®˚X-̇ Tt-±tœ Tp-̇ Yfl ER-Æ-L˚[ A∞dœm Ri-Ωo £X ˙Y˚[-L-∞p

BTj˚R E⁄-YÙd-œ-Y-ßp-̊ XVÙ? Ee-L-fidœ Cj-R-̊ LV A‡-T-Ye-Ls EiPÙ?

Am-ÿ-Æu ß]-N-̈ d-œ-±l-©-¤s[ œ±l-◊-L˚[ YÙ£d-L-‹m.

BWßdœm AY[’ AmUÙÆtœm AmÿÆu Rk˚R ERÆ ̆ NnVÙU≠⁄kRÙp AYoLs

A‡TÆdL ̇ Yi•´⁄kR ’uTeLs VÙ˚Y?

£p-˙TÙ-∞u øo˙RdLm

U˚Z-øoj-˘RÙh• U˚Z-øo- °Qt-fldœ
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U˚ZdLÙXd ˘L”RpL˚[ øeLs TÙojß⁄dLXÙm. ˘NnßjRÙsLs, YÙ˘]Ù≠,

˘RÙ˚XdLÙh£ ̇ TÙu\ FPLeLs ÍXUÙL‹m AjR˚LV ̆ NnßL˚[ A±kß⁄dLXÙm.

AYt˚\d œ±j’ YœlT˚\´p LXk’˚WVÙPp SPjR‹m. ∏˙Z ˘LÙ”dLlTh”s[

RLYpL˚[ EhT”jR ̇ Yi”m.

 ˘Ys[l˘T⁄dœ  UiQ¨l◊

 ®XfN¨‹  Ui N¨‹

 UWeLs ̇ Y˙WÙ” NÙnkR]  ≈”Ls/Lh•PeLs C•k’ Æ›Rp

 LPp ∫t\m  U˚ZdLÙX ̇ SÙnLs

 T´oL∞u AØ‹

U˚ZdLÙX ∫WØ‹L˚[d œ±j’ ˘NnßjRÙsL∞p YkR ˘NnßL˚[f ˙NL¨j’ J⁄

CRr RVÙWÙdL‹m.

LÙ˚X ÿRp A˚P

U˚ZVÙL C⁄kR’. ˙StflY˚W

LiP ™RUÙ] U˚Z ApX.

Jq˘YÙ⁄ ’∞Ÿm J⁄ œPm Gu\

LQdœ, ̆ RÙPok’ ̆ TnŸm U˚Z,

C˚P´˚P˙V TVÿflj’m

TXUÙ] LÙtfl, ÍYÙiPu

UÙUWm ˙Y˙WÙ” NÙnkR’. U˚Z

Ntfl œ˚\kR ̇ TÙ’ SÙ‡m G]’

Rk˚RŸm BWß´u ≈h•tœf

˘Nu˙\Ùm. AYfi˚PV ≈h•p

RiΩo ̇ Re° ®u\’.

≈h•u ˘Rtœl Tœß´¤s[

—Yo C•k’ Æ›kß⁄kR’.

ÿZeLÙp A[‹ RiΩ¨p

BRWYtfl ®u\ BWß˚VŸm

AY[’ AmUÙ˚Y Ÿm TÙojR

˙TÙ’ U]m Y⁄jR U˚PkR’.

AYoL∞Pm U˚Zd LÙXm ÿ•Ÿm

Y˚W GeL[’ ≈h•p Yk’

ReœYRtœ G]’ Rk˚R A˚ZjR

˙TÙ’ G]dœ Gu Rk˚R˚Vd

Lh•l©•j’ ÿjRm ˘LÙ”dLj

˙RÙu±V’. SÙ‡m Rk˚R´Pm

C˚Rj RÙu ·\ ®˚]jß⁄k˙Ru.

Sß L˚W-◊-Wi-̇ PÙ-”-°-\’; ø¨p Ír° ¡i”m UWQm
œt±l◊\m: œt±l◊\m TÙXjßtœ

A⁄°¤s[ UpÌoLPÆp ø¨p Ír°

UWQm HtT”Y’ ˘RÙPoL˚RVÙ°\’.

L˚W◊Wi˙PÙ”m Sß CkRl Tœß˚V

A˚PŸm ˙TÙ’ UWQdLÙW¶VÙL

UÙfl°\’ G] A⁄°p Y£lTYoLs

·fl°\ÙoLs. LoSÙPLjß≠⁄k’ ◊≤Rl

TVQm YkR J⁄Yo ˙Stfl Ceœ

RiΩ¨p Ír° C\kRÙo. UeLXÙ

◊Wjß¤s[ 30 ˙To APe°V ◊≤R

TVQd œ›Æp J⁄Y˙W CYo.
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ø¨p Ír° UWQm HtT”Y˚R RÆodL SmUÙp Gu˘]u] ̆ NnV CV¤m?

 A˚]Y⁄dœm øfNp T´t£ A∞dL˙Yi”m. ARtLÙLj RiΩ¨p ™Rd°u\

YÙ˚ZjRi” Utflm LÙo, Àl ˙TÙu\Yt±u •Î©p LÙtfl ®˚\j’

TVuT”jRXÙm.

 BTj’ ®˚\kR TœßL∞p øfNp ®◊QoL˚[Ÿm TÙ’LÙl◊ ≈WoL˚[Ÿm

˘LÙi” Y⁄Rp, TÙ’LÙl◊ TPœLfim ÿR¤RÆ YNßLfim ˘NnRp. øo

YÙL]eL∞p RtLÙl◊ YNßLs ̆ NnRp.

øo®˚XLfim, YVpLfim Ui¶h” ®Wl©Ÿm, SßdL˚WL˚[d Bd°W™j’

Lh•PeLs Lh•Ÿm RiΩ¨u KhPj˚Rj R˚P˘NnŸm ˙TÙ’ ˘Ys[l˘T⁄dœ

HtT”Y’ CVpTpXYÙ.

˘Ys-[l-˘T-⁄dœ
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®Xf-N-¨‹ LPp-∫t\m

U˚ZdLÙXjßp SÙm ˙Lh°u\ E´¨Zl◊Ls TÙ’LÙl©pXÙR øo ®˚XLs ÍXm

HtT”YRpXYÙ. ̆ NeœjRÙ] TœßL∞¤s[ CVt˚Ldœl ◊\mTÙ] Lh•P ̇ Y˚XLs,

˘T⁄U[Æp Ui˚Qj ̇ RÙi”°u\ ÆYNÙV ÿ˚\Ls, œuflL˚[ C•jRp, LÙ”L˚[

AØjRp GuT˚Y˘VpXÙm ®XfN¨Ætœd LÙWQUÙ°u\].

U≤R E⁄YÙdLm ApX G≤‡m LPp ∫t\m ̆ T¨V[Æp ̇ NReL˚[ HtT”j’°\’.

GfN¨d˚LL˚[l ◊\dL¶lT’m, LP˙XÙWeL∞p Y£lT’m BTj˚Rd ·h”°u\’.

LPp —Yo Lh•Ÿm, N’l◊®Xd LÙ”L˚[ ̊ Yj’m LPp ∫t\j˚Rd Lh”lT”jR SmUÙp

ÿ•Ÿm.

CVt˚L AØ‹L˚[j R˚P˘NnYRtœ ERÆVÙ°u\ YØL˚[ A±ÆVp

œ±l˙Th•p AhPY˚QlT”jR‹m.

CVt˚L AØ-‹-Ls ERÆ ̨  Lh-”lTÙ” YØ-Ls

˘Ys[l˘T⁄dœ

Ui N¨‹

®XfN¨‹

Ír° UWQm

LPp ∫t\m

EeLfi˚PV Tœß´

¤s[ Ru]ÙoY CVdLe

L˚[d œ±j’m AYt±u

Efll©]oL˚[d œ±j’m

CVu\ A[‹ RLYp

L˚[j ßWhP‹m. Ru

]ÙoYj ˘RÙi•tœj

RVÙWÙ°u\ Au◊®˚\k

RYoL˚[d LpÆd ·Pe

L∞p A˚Zj’ Yk’

YÙrj’YRtœ U\dL UÙh

ºoL[pXYÙ.

˙N˚Y-U-]l-TÙu-̊ U-Ÿ-Pu...

˘Ys[l˘T⁄dœ, ®XfN¨‹, —]Ù™ ˙TÙu\

CVt˚Lf ∫t\eLs E⁄YÙœm ̇ TÙ’ ̆ NÙkR

E´˚Wd·P ’fNUÙL Gi¶ ¡h◊l

T¶L∞p D”T”°u\YoL˚[l Tt± £kßjR

’iPÙ? NÍL ˙NYLoL[Ù] C’˙TÙu\ BhL˚[ SÙm

Ußl˙TÙ” LÙQ˙Yi”m. ˘Ng£¤˚Y NeLeLs ˙TÙu\

®flY]eLs Cj’˚\´p ˙N˚Y ˘Nn’ Y⁄°u\].

˙N˚Y U]lTÙu˚UŸs[ UÙQYoLfidœ Gu.£.£., NÙWQo

CVdLm, £flYoLfidLÙ] ˘Ng£¤˚Yf NeLm ˙TÙu\

Yt±p Efll©]oL[ÙLf ̇ Nok’ ̆ NVpTPXÙm. C’˙TÙu\

˙N˚Y CVdLeL∞p ˙Nok’ øeLfim ˘NVpT”≈o

L[pXYÙ. ©\⁄dœ ERÆ ˘NnV ÿ•Y’ J⁄ ™Ll˘T¨V

˘NVXÙœm!



A•l-T˚P A±-Æ-Vp V34

 RiΩ¨u TXÆR ET˙VÙLeLfidœ ER‹°u\ £\l©Vp◊L˚[d Li”©•j’

Æ[dœYRtœm AhPY˚QlT”jR‹m ÿ•°u\’.

 AßLUÙ] ˘TÙ⁄hL˚[d L˚Wdœm RiΩ¨u ß\u SUdœ GqYÙfl

TVuT”°\’ Gufl LiP±k’ Æ[dœYRtœ ÿ•°u\’.

 RiΩ¨p ™Rd°u\ ˘TÙ⁄hL∞u £\l©Vp◊L˚[ SÙm TVuT”j’°u\

„r®˚XLfidœ G”j’dLÙh”Pu ̆ LÙ”dL ÿ•°u\’.

 L˚W˘TÙ⁄s, L˚WlTÙu, L˚WNp GuT˚YL˚[ ̇ YflT”jß A±YRtœm, N¨VÙ]

æo‹ LÙiTRtœm ÿ•°u\’.

 ◊Æ´p —jRUÙ] RiΩ¨u A[‹ œ˚\YÙL Es[˚R A±k’˘LÙi” AR˚]

Æ[dœYRtœm ÿ•°u\’.

 —tfll◊\jß¤s[ —jR ø¨u E˚\ÆPeLs UÙN˚PŸm ®˚X˚Vd

Li”©•dL‹m, RiΩo TÙ’LÙl©tLÙ] YØL˚[d ·flYRtœm,

˘NVpT”j’YRtœm ÿ•°u\’.

 Ri-Ωo —Zt£˚V TP-UÙd-œ-Y-Rtœm E -̈́ -]e-L-fidœ A’ Gq-YÙfl TVu-T-”-°-

\’ Gufl Æ[d-œ-Y-Rtœm ÿ•-°-\-’.

 U˚ZdLÙX AØ‹L˚[j R”lTRtLÙ] ÿu˙]tTÙ”Ls ̆ NnYRtœ ÿ•°u\’.

 RiΩ¨u £\l©Vp◊L˙[Ù” ̆ RÙPo◊˚PV ̇ NÙR˚]L˚[f N¨VÙ] ÿ˚\´¤m,

÷‘dLUÙL‹m ̆ NnV ÿ•°u\’.

 øoUhPm Gu\ L⁄j˙RÙ” ˘RÙPo◊˚PV ˙NÙR˚]L˚[ Y•Y˚UlTRtœm

L⁄ÆLs E⁄YÙdL‹m ÿ•°u\’.

1. RiΩ¨u TXÆR £\l©Vp◊L∞p G˚Y ∏˙Z ̆ LÙ”dLlTh”s[ „r®˚XL∞p

ÿd°VUÙ]˚Y?

i. SßL∞p AßLUÙL UQp G”dœm˙TÙ’ HtT”°u\ RiΩo Rh”lTÙ”.

ii. RiΩo ®˚\V C⁄dœm J⁄ °Qt±≠⁄k’ AßLUÙL RiΩo G”lT’

YØVÙL A⁄LÙ˚U´¤s[ °QflL∞p Y⁄m RiΩo Rh”lTÙ”.
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2. TXÙlTZm ̆ Yh”m ̇ TÙ’ Ljß´p Jh•l©•d°u\ T˚N˚V ødLm ̆ NnYRtœ

Ui˘Qi˘Q˚V ET˙VÙLlT”j’°˙\Ùm. Ui˘Qi˘Q´u GkRf

£\l©Vp◊ Ceœ TVuT”°\’?

3. AØ‹ HtTPÙU≠⁄lTRtœm A˚R R˚P ̆ NnYRtœUÙ] TXÆR YØL˚[ SÙm

LXk’˚WVÙ•˙]ÙUpXYÙ. EeLfi˚PV —tfll◊\jßp AfNm Æ˚[Ædœm

CVt˚L ∫WØÆp C⁄k’ LÙlTRtLÙ] YØ LiP±k’. YhPÙWYÙ£L∞u

LY]jßtœ CkR RLYpL˚[ J⁄e°˚Qj’ J⁄ A±d˚L RVÙWÙdL‹m.

4. RiΩ⁄Pu ̆ RÙPo◊˚PV CkR L⁄j’lTPj˚R ÿ›˚UVÙdL‹m.

TVuLs

œ•lTRtœ

E˚\ÆPeLs

—jR øo

El◊øo

°Qfl

H¨

UÙN˚PRp

LÙWQeLs

R”lTRtLÙ] YØLs

£\l©Vp◊Ls

®\m, UQm, —˚Y Cp˚X

˙NL¨l◊ ˛ TÙ’LÙl◊ YØLs

RiΩo
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XpS¿{]-h¿Ø-\-ßƒ

1. £±R[‹ LÙlTo Np˙Th˚Pl TÙjßWjß≠h” „PÙdL‹m. AR‡˚PV øX®\m

UÙfl°u\RÙ? Cßp J⁄ ’∞ RiΩ˚W Ft±l TÙodL‹m. Gu] UÙt\m

®Lr°\’?

2. RiΩo A˚]j’ L˚WlTÙu Gufl ˘R¨ŸUpXYÙ. RiΩ¨p L˚WVd·•V

˘TÙ⁄hLs ˙YLUÙLd L˚WYRtœ Gu˘]u] YØL˚[d ·\ ÿ•Ÿm?

EeLfi˚PV L⁄j’L˚[f ̇ NÙR˚] ̆ Nn’ TÙodL‹m.

3. œZp °QflLs YØVÙL AßLUÙ] RiΩ˚W G”lTRÙp NÙRÙWQ °QflL∞p

RiΩo Rh”lTÙ” E⁄YÙ°\’. CRtLÙL A±ÆVp ÿ˚\´p Æ[dLm R⁄°u\

J⁄ A±d˚L RVÙWÙdL‹m.

4. ≠hPo A[‹ TÙjßWm RVÙ¨dL SÙm T•j˙RÙm ApXYÙ. CR‡˚PV EVWj˚R

Uh”m 5 cm BL œ˚\jRÙp Cßp ˘LÙs[d·•V RiΩ¨u A[‹m Tœß

BœUpXYÙ (500 ™p≠ ≠hPo). ≈h•¤s[ TVuT”jRÙR J⁄ TÙjßWjßp 500

™p≠ ≠hPo, 1 ≠hPo, 2 ≠hPo Gu\ A[‹L∞p ßWYeL˚[

A[k˘R”lTRtLÙ] YØL˚[ Y•Y˚UdLf ̆ NnVXÙm.



J∞ ®˚\kR EX°p ApXYÙ SÙm YÙr°˙\Ùm.

J∞ CpXÙR EX˚Ld LtT˚] ˘Nn’ TÙ⁄eLs.

—t±¤ÿs[ ˘TÙ⁄hL˚[d LÙQ ÿ•VÙR ®˚X

GqY[‹ ̆ LÙ”˚UVÙ]’.

˘TÙ⁄hL˚[d LÙQ ˙Yi”UÙ]Ùp J¸ı ˙Yi”m.

Sm˚Uf —t± GjR˚] AZ°V LÙh£Ls Es[].

U]˚Rd LY⁄m CVt˚L AZœm, ®\eL[Ùp B]

AZLÙ] „¨˙VÙRVm, AvRU]m, AZ°V H›

®\eL∞XÙ] YÙ]Æp B°VYt˚\ J∞´p˚XVÙ]Ùp

SmUÙp LÙQ ÿ•ŸUÙ?

AßLÙ˚X ̇ SWj˚R ™L AZ°VRÙd°, C˚XLs YØVÙLd

LPk’Y⁄m „¨Vd LßoLs A˚]Y˚WŸm U]m LYWd

·•VRpXYÙ?

◊˚L ®˚\kR N˚UVX˚\´p Kh•u C˚P˘Y∞

YØVÙL „¨V J¸ı Sm˚U Yk’ ˙NoY˚R øeLs

TÙojRßp˚XVÙ?

CWÆp PÙof£≠⁄k’ ˘Y∞Y⁄m J¸ıdLßoLs

TV¶dœm TÙ˚R GqYÙ±⁄dœm?

Y˚[Æp ̆ Np¤m˙TÙ’ YÙL]eL∞≠⁄k’ Y⁄m J¸ı

TÙ˚R´≠⁄k’ ÆX°f ̆ NpY’ GR]Ùp?

J¸ı´u H˙R‡m R≤jRu˚U˚V Cf„r®˚XL∞p EeL[Ùp Li”˘LÙs[

ÿ•kRRÙ?

Íufl Ah˚PL˚[ J›eœT”jß

ÁWjß¤s[ ˘U›œß¨´≠⁄k’

Y⁄m J∞˚Vd LÙiTRtœ Amÿ

ÿVt£d°\Ùs.

C’ S˚P˘T\ ˙Yi”˘U≤p

GjR˚LV ˘NVpL˚[d LY]jßp

˘LÙs[ ̇ Yi”m? Amÿ ̆ NnŸm

T¨˙NÙR˚]˚V SÙÿm ˘Nn’

TÙodLXÙm.

JT
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L]UÙ] Íufl Ah˚PL∞p TPjßp LÙiT˚Rl ˙TÙufl ’˚[Ls C”L. G¨Ÿm

˘U›œß¨´u —P˚Wd LÙ‘m ÿ˚\´p Ah˚PL˚[ J›eœT”j’L.

GqYÙfl J›eœT”j’m ̇ TÙ’ ̆ U›œß¨´u —P˚Wd LÙQ ÿ•°\’?

S”Æ¤s[ Ah˚P´u C⁄l©Pj˚R £±’ UÙtflm ˙TÙ’ ˘U›œß¨´u —P˚Wd

LÙQ ÿ•Yßp˚X. GR]Ùp? GkR Ah˚P´u C⁄l©Pj˚R UÙt±]Ù¤m

˘U›œß¨´u  —P˚Wd LÙQ ÿ•VÙUp B°\RpXYÙ?

CkRl T¨˙NÙR˚]´u ÿ•˚Y A±ÆVp œ±l˙Th•p G›R‹m.

J¸ı ˙So˙LÙh•p TV¶d°\’ Gufl EQoj’m HWÙ[UÙ] „r®˚XLs Es[].

J¸ı˚Vl Tt±d ·”Rp A±V ̇ YiPÙUÙ?

GpXÙl ̆ TÙ⁄hLs YØVÙL‹m J∞ LPk’ ̆ Np¤UÙ?

J∞˚Vd LPj’T˚YŸm LPjRÙR˚YŸm

˙R˚YVÙ] ̆ TÙ⁄hLs : LiQÙ•jRL”, •uTÙjßWm, Gi˘Qn RPÆV LÙ°Rm, L•]d

LiQÙ•, LÙ°R Ah˚P, UWdLh˚P, Tk’, PÙof.

PÙof˚Nl TVuT”jß J∞˚Vf —Y¨p ÆZf ˘NnL. PÙof£tœm —Y⁄dœ™˚P˙V

Tp˙Yfl ˘TÙ⁄hL˚[ UÙt± UÙt± ˚Ydœm ˙TÙ’ HtT”m UÙt\eL˚[

Etfl˙SÙdL‹m.

Etfl˙SÙdLp ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›ßf ̇ NodL‹m. J∞˚Vd LPjß

Æ”YRu A•lT˚P´p CYt˚\l ©¨dLXÙm.

GpXÙl ˘TÙ⁄hLfim J∞˚Vd LPjßÆ”°u\]YÙ? LPjßÆPÙR ˘TÙ⁄hLfim

KW[‹ LPjß Æ”T˚YŸm EiPpXYÙ?

J∞˚V ÿ›˚UVÙLd LPjßÆ”m ˘TÙ⁄hLs J∞◊œ ˘TÙ⁄hLs (Transparent

objects).J∞˚Vd LPjß ÆPÙR ˘TÙ⁄hLs J∞◊LÙl ˘TÙ⁄hLs (Opaque objects)

J∞´u J⁄ Tœß˚Vd LPjßÆ”m ̆ TÙ⁄hLs J∞L£Ÿm ̆ TÙ⁄hLs (Translucent

objects).

SUdœj ˘R¨kR ˘TÙ⁄hL˚[ J∞◊œ ˘TÙ⁄hLs, J∞◊LÙl ˘TÙ⁄hLs,  J∞L£Ÿm

˘TÙ⁄hLs G]l ©¨j’ A±ÆVp œ±l˙Th•p Th•V≠”L.

·”RXÙ] ˘TÙ⁄hL˚[d Li”©•dL ∏˙Z RWlTh”s[

œ±l◊Ls EeLfidœ ERÆVÙL C⁄dœm.

 ßPl˘TÙ⁄hLs GpXÙm J∞ LPjRÙl ̆ TÙ⁄hL[Ù?

 J∞ LPj’m øoUeLs Cp˚XVÙ?

 J∞ LPjRÙ øoUeLs Cp˚XVÙ?

 øoUeL∞p J∞L£T˚Y Es[]YÙ?

 YÙŸdLs ̆ TÙ’YÙL J∞LPj’T˚YVpXYÙ?
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øo J∞ LPj’m øoUm G]j ̆ R¨ŸUpXYÙ? ø˚W J∞ LPjRÙUXÙdœYRtœ GjR˚LV

YØÿ˚\L˚[ EeL[Ùp œ±l©P ÿ•Ÿm? œ±l◊L˚[ A±ÆVp œ±l˙Th•p

G›R‹m.

Au\ÙP YÙrd˚L´p ˘TÙ⁄hL∞u J∞LPj’m, J∞LPjRÙj Ru˚UL˚[ SÙm

GqYÙfl TVuT”j’°˙\Ùm. CR˚] A•lT˚PVÙL ˚Yj’ J⁄ L⁄jRWeLm

SPjRXÙUpXYÙ?.

∏rd œ±l©”m œ±l◊L˚[d LY]jßp ̆ LÙsL.

 YÙŸ, LiQÙ• ÿR≠V˚Y J∞ LPjRÙR˚YVÙL C⁄kRÙp

 ßPl˘TÙ⁄hLs GpXÙm J∞ LPj’T˚YVÙL C⁄kRÙp

 Au\ÙP YÙrd˚L´p J∞ LPjRÙl ̆ TÙ⁄hL∞u TVuTÙ”m ̇ R˚YŸm

®ZpLs

Au\ÙP YÙrd˚L´p J∞◊LÙl ˘TÙ⁄hL˚[ GkR A[‹dœl TVuT”j’°˙\Ùm

GuT˚Rl ◊¨k’˘LÙi˙PÙm.

J∞◊LÙl ̆ TÙ⁄hLfidœ ®Z˚X Ei”TiQÿ•Ÿm Gu\ L⁄j˚R A•lT˚PVÙLd

˘LÙiP £X Æ˚[VÙh”L˚[d LÙQXÙm.

®Zp TPeL˚[ E⁄YÙdLXÙm

TPjßp LÙiT’ ̇ TÙu\ Y•YeL˚[d Lh•VÙ] LÙ°Rjßp ™Ld LY]j’Pu ̆ Yh•

G”dL. J⁄ AgNp Ah˚P´u SÙu°p J⁄ Tœß A[‹ ̇ TÙ’UÙ]’. ̆ Yh• G”jR

TPeL∞p J⁄ £fl œf£˚V JhP˚Yj’ ̊ Ll©• RVÙ¨dL.

—Y⁄dœ A⁄°p ©•j’d ̆ LÙi” æÆW J∞Ÿ˚PV J⁄ PÙof˚N J∞Wf ̆ NnL. —Y¨p

LÙQlT”m ®Zp TPeL∞u Y•YeL˚[ Etfl˙SÙdL‹m. PÙof˚N J∞Wf ˘Nn’

Ah˚P˚Vf —Y¨≠⁄k’ £±’ ÁWm UÙtflL. ®Zp TPjßtœ EiPÙœm UÙt\eL˚[l

TÙojæoL[pXYÙ. —Y¨≠⁄k’ Ah˚P˚Vd ·”Rp ÁWjßtœ UÙt±]Ùp ®Zp

TPeL∞u A[Æ¤m ̆ R∞Æ¤m HtT”m UÙt\m Gu]?

®Zp TPeL˚[l TVuT”jßf ˘NnR T¨˙NÙR˚]Ls EeLfidœ EtNÙLj˚Rd

RkR]YÙ?
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CW‹

È™

„¨Vu

®Zp ˘TÙm˚Ud·j’

J∞˚VŸm ®Z˚XŸm Uh

”m TVuT”jß Cf˘NVp

TÙ”L˚[f ˘Nn˙RÙm. Ee

L[’ ˚LÆWpL˚[ J∞

´u TÙ˚R´p J⁄ œ±l

©hP Y•Æp ©•jRÙp

˙RÙuflm ®Zt TPeL˚[l

TÙodL‹m. SiToLfiPu

˙Nok’ T´t£ ˘NnRÙp ™L

Æ˚WÆp øeLfim CkR

Æj˚R˚Vd Ltfld ˘LÙs[

XÙm.

AßLUÙ] ®ZpTPeL˚[f

—VUÙLl T¨˙NÙR˚] ̆ Nn’

Li”©•l¿oL[pXYÙ?

®Zp TPeL˚[l TVuT

”jß J⁄ LiLÙh£ A˚Ud

LXÙUÙ...?

„¨VUiPXd˙LÙsLfidœm ®ZpLs

AZ°V Y•YeL˚[d LtT˚] ˘Nn’

˘Yh•˘V”j’ Yœl©p œ› A•lT˚P´p

LiLÙh£ SPjRXÙm.

®Zp˘TÙm˚Ud ·j’ Gufl ˙LsÆl

Th•⁄d°»oL[Ù? ®ZpL˚[l TVuT”jß

S˚P˘Tflm J⁄ LÙh£d L˚X Æ⁄kRÙœm.
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È™

NkßWu

˘Nq-YÙn ◊Ru ˘Ys∞

„¨VuCkR CW˚Yd

LiPÙ  SÙu

CqY[‹ LÙXm

TVlTh•⁄k˙Ru!

„¨V J¸ı È™´p T”Y˚Rd LY≤dL. J¸ı Æ›m Tœß´p TLp G] SUdœj ̆ R¨Ÿm.

AqYÙ˘\≤p CW‹ GuT’ Gu] G] Gi¶l TÙodL.

È™ J⁄ J¸ı ◊LÙl ̆ TÙ⁄[ÙL C⁄lTRÙp RÙ˙] J¸ıÆ›YRu UflTœß C⁄iPRÙL

C⁄d°\’?

CWÆu C⁄∞u LÙWQm È™ J¸ı˚Vj R”lTRpXYÙ? J¸ı◊LÙl ̆ TÙ⁄fidœ ®Z˚X

Ei”TiQ ÿ•Ÿ˘Uufl SÙm A±k˙RÙUpXYÙ?

È™ J⁄ J¸ı◊œm ˘TÙ⁄[ÙL C⁄kß⁄kRÙp?

 È™´u TÙßTÙLm ÿ›Y’m NkßW≤u ®Zp Æ›Y’iPÙ?

 È™´p GkRl Tœß´≠⁄k’ TÙodœm ̇ TÙ’ NkßWu „¨V˚] U˚\lT’˙TÙX

LÙQlT”°\’?

 TL≠XÙ, CWÆXÙ „¨V °WLQm ̇ RÙufl°\’?

„¨V˚]f —t±Y⁄m £X „¨V UiPXd ˙LÙsL∞u ®Zp

TÙ˚RL˚[l TÙojæoL[pXYÙ? CkR ®Zp TÙ˚R Gl˘TÙ›’m

J¸ı´u E˚\ÆPUÙ] „¨V≤u Gßoß˚N´p C⁄dœm. ™L

A¨RÙL˙Y J⁄ „¨V UiPXd ˙LÙ∞u ®Zp ˙Y˘\Ù⁄ „¨V

UiPXd ̇ LÙ∞p ÆZ ̇ S¨”m.

„¨V °WLQm (Solar Eclipse)

„¨V‡dœm È™dœ™˚P´p NkßWu ̇ So TÙ˚R´p Y⁄m˙TÙ’ È™ NkßW≤u ®Zp

TÙ˚R´p Y⁄m. Al˙TÙ’ NkßW≤u ®Zp È™´p Æ›°\’. ®Zp Æ›m

Tœß´≠⁄k’ TÙodœm ̇ TÙ’ „¨V˚]d LÙQ ÿ•Yßp˚X. C’˙Y „¨V °WLQm.

TPj˚Rd LY≤dL‹m.

„¨Vu

È™

NkßWu
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„¨-Vu

È™

Nk-ßWu Tp˙Yfl

®˚XL∞p

C˚Q LßoL˚[j ˙RÙtflÆdœm

J¸ı´u E˚\ÆPj˚RŸm ˙YflThP

A[Æ¤s[ Tk’L˚[Ÿm TVu

T”jß „¨V °WLQj˚R Yœl©p

˘Nn’ LÙi©dL‹m.

NkßW°WLQm

„¨V °WLQm GqYÙfl ˙RÙufl°\’

G]d Li˙PÙm. B]Ùp „¨V‡dœm

NkßW‡dœm C˚P´p È™ ˙So

˙LÙh•p A˚UkRÙp Gu] ®L›m?

È™´u ®Z≠p NkßWu Y⁄°\’.

Aq˙Y˚[´p NkßW˚]d LÙQ

ÿ•Yßp˚X. C’˙Y NkßWd °WLQm.

TPj˚Rl TÙodL‹m...

 NkßW °WLQm S˚P˘TflY’ CWÆXÙ TL≠XÙ?

 NkßW °WLQ ˙Y˚[´p È™, NkßWu, „¨Vu CYt±u ®˚XLs GqYÙfl

A˚U°u\]?

„¨V °WLQjß‡˚PV‹m NkßW °WLQjß‡˚PV‹m TPd LÙh£L˚[l

TÙol¿oL[pXYÙ? ÿu]Ùp ̇ RÙu±V °WLQeLfi˚PV‹m YWÆ⁄dœm

°WLQeLfi˚PV‹m LÙh£L˚[l TÙolTRtLÙ] A˚Ul◊  Edubuntu p
Es[]. CRtœ K-Star Gu\ ˘Uu˘TÙ⁄s EeLfidœ ER‹m.

„¨V°WLQeLs

TXY˚L

˙YflThP ÿ˚\L∞p

LÙQlT”m „¨V

°WLQeLs

ÿ›˚UVt\ „¨V°WLQmY˚[V „¨V°WLQm

ÿ› „¨V °WLQm
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„¨V °WLQm ˛ TÙ’LÙlTÙ] Etfl˙SÙdLp ÿ˚\Ls

∏˙Z ̆ LÙ”dLlTh”s[ ·tflL˙[Ù” øeLs EPuT”°»oL[Ù?

1. J¸ı◊œ ̆ TÙ⁄hLs ®Z˚X Ei”Ti‘Yßp˚X

2. „¨V UiPXd ̇ LÙsL[Ù] È™Ÿm NkßW‡m J∞◊LÙl ̆ TÙ⁄hL[Ùœm

3. È™´u ®Zp NkßW≤p Æ›Y’ NkßW°WLQ ̇ Y˚[´XÙœm.

4. NkßW≤u ®Zp È™´p Æ›m˙TÙ’ „¨V °WLQm HtT”°\’.

YÙ]jßp ̇ RÙuflm CkR ®Zp LÙh£L˚[d Li” C≤ TVlTP ̇ Yi”UÙ?

È™´p Uh”UpX ©\ „¨V UiPXd ˙LÙsL∞¤m GjR˚] GjR˚] °WLQeLs

˙RÙufl°u\]?

°WLQ Etfl˙SÙdLp

NkßW °WLQ ˙Y˚[´p ÿ› NkßW≤p Æ›m È™´u ®Zp EeLfidœ AZLÙ]

LÙh£˚Vj R⁄°u\’. NkßWu È™´u ®Z≠p U˚\Ÿm Æi˘Y∞d LÙh£

˙RÙuflm˙TÙ’ A˚Rd LÙQ ÿVt£l¿oL[pXYÙ?

B]Ùp „¨V °WLQj˚Rj RœkR TÙ’LÙl◊ ÿ˚\L˚[l TVuT”jß Uh”˙U TÙodL

˙Yi”m. „¨V Y•Lh•Ls TVuT”jß˙VÙ J¸ı¡[p ApX’ J¸ı TWl◊Rp ÿ˚\

L˚[l TVuT”jß˙VÙ TÙ’LÙlTÙ] ÿ˚\Ls YÙ´XÙL Uh”˙U „¨V°WLQj˚Rl

TÙodL˙Yi”m.

TÙ’LÙl◊ ÿ˚\Ls CpXÙR „¨V °WLQ Etfl˙SÙdLp Li¶tœ ˙UÙNUÙ]

Æ˚[‹L˚[ Ei”Ti‘m. ̆ RÙ˚X˙SÙd°, ̊ T]ÙdœXo ̇ TÙu\ L⁄ÆLs YÙ´XÙL

„¨V °WLQj˚Rl TÙodLd ·PÙ’. ÿßokRYoL∞u ERÆ˙VÙ” Uh”˙U „¨V

°WLQj˚Rl TÙodL ̇ Yi”m.
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 J¸ı ̇ So˙LÙh•p TV¶d°\’ G] Æ[dL ÿ•°\’.

 ˘TÙ⁄hL˚[ J¸ı ◊œ˘TÙ⁄s, J¸ı ◊LÙl ˘TÙ⁄s, J∞L£Ÿm ˘TÙ⁄s G]l

©¨dL ÿ•°\’.

 J¸ı◊LÙl ̆ TÙ⁄hLs, J¸ı ◊œ ̆ TÙ⁄hL∞u TVuTÙ”L˚[l ©¨jR±k’ Æ[dL

ÿ•°\’.

 „¨V °WLQm, NkßW °WLQm GuT˚Y GqYÙfl ˙RÙufl°u\] Guflm

Cq˙Y˚[´p È™, NkßWu, „¨Vu CYt±u ®˚XLs GqYÙfl A˚Uk’s[]

Guflm Æ[dL CV¤°\’.

 °WLQeL˚[l TVj’Pu LÙQ˙Yi•Vßp˚X G]‹m ©WTgNjßu J⁄

NÙRÙWQ ®Lr˙Y GuT˚RŸm ©¨jR±k’ Æ[dœYRtœm ©\⁄dœl ◊¨V

˚YlTRtœm CV¤°\’.

 TÙ’LÙlTÙ] YØLs YÙ´XÙLf „¨V °WLQj˚R Etfl˙SÙdL ©\⁄dœ ERY

ÿ•°\’.

 °WLQj’Pu ˘RÙPo◊˚PV T¨˙NÙR˚]L˚[j ßhP™h”f ˘Nn’ S˚P

ÿ˚\lT”jR CV¤°\’.

1. °˙W≥Ÿm ÿÀ◊m G¨Ÿm ˘U›œß¨´u —P˚Wd œZpLs YØVÙLl

TÙod°\ÙoLs. ̆ U›œß¨´u J¸ı˚V VÙWÙp LÙQ CV¤m? GR]Ùp?
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˚T]ÙdœX¨u UÙß¨

2. ∏˙Z ̆ LÙ”dLlTh”s[ ̆ TÙ⁄hL˚[ ®Zp ̇ RÙu\f ̆ NnT˚Y, ®Zp ̇ RÙu\f

˘NnVÙR˚Y G]l ©¨dL. GR]Ùp G] Æ[dœL.

LiQÙ•d LÙ°Rm, LÙ°R Ah˚P, UWlTX˚L, LiQÙ•j RL”, K”, YÙŸ

3. „¨V °WLQm, NkßW °WLQm CYt±p „¨Vu, È™, NkßWu GuT]Yt±u

C⁄l©Pm GqYÙ\ÙL C⁄dœm? TP Æ[dLUÙLj R⁄L.

4. NkßW‡m È™Ÿm J¸ı◊LÙl ˘TÙ⁄[ÙL C⁄lTR]ÙpRÙu „¨V ˛ NkßW

°WLQeLs ˙RÙufl°u\] GuT’ æ◊Æu L⁄jRÙœm. CdL⁄j˙RÙ” øeLs

EPuTÙ”˚PVYWÙ? GR]Ùp? Æ[dœL.

5. "°WLQm Etfl˙SÙdLp BTjRÙ]’' C’ °WLQm ̆ RÙPoTÙL ̆ NnßjRÙ∞p

YkR J⁄ ˘Nnß´u R˚XlTÙœm. C’ GkR °WLQm ˘RÙPo◊˚PV ˘NnßVÙL

C⁄dœm? BTj’ CpXÙR ÿ˚\´p Etfl˙SÙdœYRtLÙ] YØÿ˚\L˚[d

œ±l©P ÿ•ŸUÙ?

1. —UÙo 10 cm ø[ÿ˚PV CWi” PVC

œZÙŸm, CWi” ˘Ro˙UÙ˙LÙp

’i”L˚[Ÿm TVuT”jß J⁄

Æ˚[VÙh” ˚T]ÙdœXo RVÙ¨dL.

RVÙ¨lTRtœ Ceœ ˘LÙ”dLlTh

”s[ TPm ERÆVÙL C⁄dœm.

øeLs TÙodœm ˘TÙ⁄∞≠⁄k’

˙So˙LÙh•p œZÙn YØVÙL Li˚Q

A˚PŸm J∞˙V ˚T]ÙdœX¨u

˘NVpTÙh•tœ A•lT˚P. ÁWjß

¤s[ ˘TÙ⁄hL˚[ Etfl˙SÙdL

R•Uu œ˚\kR œZÙ˚Vl TVu

T”j’m ˙TÙ’ A⁄°¤s[ ˘TÙ⁄hL˚[ Etfl˙SÙdL £±’ R•Uu ·•V

œZÙnL˚[l TVuT”jR ̇ Yi”m.

2. £X ̇ T]ÙdLfim √©p¤Lfim J∞◊œm ̆ TÙ⁄[ÙL C⁄lTR]Ùp ApXYÙ Aßp

˚U æok’ ˙TÙY˚R A±°˙\Ùm? C˚Rl˙TÙufl J¸ı◊œm ˘TÙ⁄hLs

TVuT”jßV Gk˘RkR L⁄ÆL˚[ øeLs TVuT”j’°»oLs GuT˚R ÆNÙ¨j’d

Li”©•dL.

3. LPkR LÙXeL∞p S˚P˘Tt\ ÿd°V °WLQeL∞u ˘NnßL˚[j ßWh• J⁄

°WLQl Tßl◊ RVÙ¨dL.
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4. SÙm J⁄ '®Zp˘Th•' RVÙ¨dLXÙm

˙R˚YVÙ] ̆ TÙ⁄hLs

 C˚QdLßoL˚[ ̆ Y∞Æ”m PÙof

 LÙ°R Ah˚Pl ̆ Th•

 £±V Tk’ ̨  RÙe°´p ̆ TÙ⁄jRlThP’

 Gi˘Qn RPÆV LÙ°Rm

 LiQÙ•d LÙ°Rm

 T˚N

RVÙ¨dœm ÿ˚\

LÙ°R Ah˚Pl ˘Th•´u J⁄ Tœß´p PÙof£u YÙnlTÙLj˚RÆP £±’

œ˚\kR J⁄ ’˚[´”L. UflTdLjßp N’WY•Æp J⁄ Tœß ˘Yh• G”j’

Aeœ Gi˘Qn LÙ°Rj˚R JhP‹m.

TPjßp LÙiT˚Rl ˙TÙufl ˘Th•´u EhTœß LÙ‘m ÆRjßp J⁄ ˘T¨V

N’W Y•Æp Ah˚P˚V ̆ Yh•  ød°Æh” Aeœ LiQÙ•d LÙ°Rj˚R JhP

˙Yi”m.

RÙe°´p ˘TÙ⁄jRlThP Tk˚Rl ˘Th•´p, TPjßp LÙiT˚Rl ˙TÙufl

˚YdL‹m.

C⁄iP A˚\´p ̊ Yj’ Cl˘Th•´u J⁄ TdLjß¤s[ ’YÙWjßu YØVÙL

PÙof J¸ıWf ˘Nn’ TÙodL‹m. J¸ı´u TÙ˚R˚Vj R˚P˘NnŸm Tkßu ®Zp

Gi˘Qn RPÆV LÙ°Rjßp Æ›Y˚Rd LÙQ ÿ•°\RpXYÙ? ˙YflThP

A[Æ¤s[ Tk’Ls TVuT”jß T¨˙NÙR˚]˚Vj ß⁄mTf ̆ NnV‹m.

Gi˘Qn RPÆV

LÙ°Rm



SÙhœ±l˚T YÙ£jæoL[pXYÙ.

˙RÙhPm GpXÙm LÙnk’ °PkR’.

B]Ùp U˚Z ˘TnVj ˘RÙPe° CWi”

SÙhL[Ù]’m ◊p˘N•Ls Y[W BWm

©jR]. AlTÙ, ˘Ru˚]UWjR•´p

˘Yh•´hP ̆ NmT⁄jßd Lm◊L∞≠⁄k’

C[kR∞o Y⁄°\’. Ju±Wi” ◊p

˘N•L˚[l T±j’l TÙoj˙Ru, ˙YoLs

C⁄d°u\]. Æ˚R ÿ˚[j’ RÙu C˚Y

Y⁄°u\]˙YÙ? Juflm TÙodL ÿ•V

Æp˚X. ̆ TÙ⁄hL˚[l ̆ T¨RÙLd LÙh”m

˘Xuv Jufl AlTÙÆPm YÙe°j

R⁄mT• ˙LhL ˙Yi”m. £X CPe

L∞p ◊∞Vm ˘LÙh˚PLfim ÿ˚[j

’s[]. Æ˚R˚Vl ©[ok’ RÙu ≈Wu

Ykß⁄d°\Ùu! A’Uh”UpX Æ˚R

´u TÙLeL˚[ Ui¶tœs∞⁄k’

˙U˙X ̆ LÙi”m Ykß⁄d°\Ùu. G]’

˙RÙhPjßp CjR˚] AßNVeLs

J∞k’ °PlT˚R SÙu C’Y˚W A±V

Æp˚X˙V.

      (A…μu SÙhœ±l©≠⁄k’ . . . )
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Æ˚R ÿ˚[lTRtœ Gu˘]u] ̇ R˚Y?

SU’ ̇ RÙhPjßp ÿ˚[j’s[ Æ˚RLs Gu]˘YpXÙm ·fl°u\] Gufl TÙodLXÙm.

Æ˚R ÿ˚[lTRtœj ˙R˚YVÙ] LÙW¶Ls G˚Y˘VpXÙm? EeLs FLj˚R

A±ÆVp œ±l˙Th•p G›’eLs. Æ˚R ÿ˚[dLj ˙R˚YVÙ] LÙW¶L˚[ SÙm

˙NÙR˚]´u ÍXm LiP±VXÙm.

Æ˚R ÿ˚[dL Ui ˙R˚YVÙ?

Æ˚R ÿ˚[lTRtœ Ui ̇ R˚YVÙ GuT˚Rd LiP±YRtœ ÿ˚[dL ̊ Yjß⁄dœm

Æ˚RLfidœ Ui °˚PdLd ·PÙ’ ApXYÙ? B]Ùp RiΩo, YÙŸ, ˘YlTm

˙TÙu\˚Y °˚PdL ̇ Yi”m. SÙm J⁄ ̇ NÙR˚] ̆ NnVXÙm.

˙R˚YVÙ] ̆ TÙ⁄hLs:

©[Ùv•d Rm[o, TVfl Æ˚RLs, Tg—, RiΩo.

˙R˚YVÙ] YÙŸ

°˚Pdœm ÆRjßp

SÙu Ui¶p

°Pk˙Ru

Ui¶p Æ›kR’

◊i¶Vm.

øo °˚PjR˙TÙ’ SÙu

Li ß\k˙Ru

SÙu ÿ˚[j’

˘Y∞YkR’m ÿR≠p

TÙojR’ „¨V J∞˚V

˙R˚YVÙ] ˘YlTÿm

œ∞⁄m G]dœ

°˚PjR’

G]’ SiToL∞p

TX⁄m C’Y˚W

ÿ˚[dLÆp˚X
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˙NÙR˚] ÿ˚\

 ©[Ùv•d Rm[¨u A•´p £±V ’˚[Ls CP‹m.

 Pm[¨p £±’ Tg˚N ˚Yj’ Aßp SÙu˙LÙ Ik˙RÙ TVfl Æ˚RL˚[l ˙TÙP

˙Yi”m.

 Tg£p £±’ RiΩo Ft\ ̇ Yi”m.

 Rm[˚W „¨V˘Y∞fNm °˚Pdœm CPjßp ß\k’ ˚YdL

˙Yi”m.

Jq˘YÙ⁄ SÙfim Etfl ̇ SÙd°V˚R G›’L.

Tg£p °Pdœm Æ˚RLs ÿ˚[d°u\]YÙ?

CkRf ̇ NÙR˚]´≠⁄k’ øeLs LiP˚PkR˚Y Gu]?

˙NÙR˚]dœ±l◊ G›’L.

Æ˚R ÿ˚[dL Ri-Ωo ˙R˚YVÙ?

Æ˚R ÿ˚[lTRtœj RiΩo ˙R˚YVÙ GuT˚Rd LiP±Ÿm T¨˙NÙR˚]´p

Æ˚Rdœ Gu˘]u] LÙW¶Ls °˚PdLf ̆ NnV ̇ Yi”m?

GkRd LÙW¶˚Vj R˚P ̆ NnV ̇ Yi”m?

ClT•f ˙NÙR˚] ˘Nn’ TÙol˙TÙUÙ?

©[Ùv•d Rm[¨p DWlTRm £±R[‹™pXÙUp Ui G”j’ Aßp

SÙu˙LÙ Ik˙RÙ TVfl Æ˚RL˚[l ˙TÙP˙Yi”m. YÙŸ, „¨V

J∞, ˘YlTm ˙TÙu\˚Y ˙R˚YVÙ] A[‹ °˚PdLf

˘NnV˙Yi”m.

LY-≤dL ̇ Yi-•-V˚Y

 Ui¶p DWlTRm C⁄dLd ·PÙ’.

 U˚ZdLÙXeL∞p YÙŸÆtœ DWlTRm C⁄dœm. C’ Æ˚Rdœd °˚PdLd ·PÙ’

 ˙NÙR˚]dœ G”dœm Rm[¨p DWlTRm C⁄dLd ·PÙ’.

 U˚Zøo Æ›m CPjßp Rm[˚W ̊ YdLd ·PÙ’.

˙NÙR˚]˚V ÿ›˚UVÙLf ̆ Nn’ ̇ NÙR˚]d œ±l˚T A±ÆVp œ±l˙Th•p G›’L.

Æ˚R ÿ˚[dL „ -̈V-J∞ ˙R˚YVÙ?

A•´p ’˚[´hP ©[Ùv•d Rm[¨p £±’ Ui¶P‹m.

SÙu˚Lk’ TVfl Æ˚RL˚[l ̇ TÙhP©\œ Aßp £±’ RiΩo Ft\˙Yi”m.

Ah˚Pl˘Th•dœs Rm[˚W ̊ Yj’ „¨V J∞ LPk’ ̆ NpXÙRT• Í•˚YdL

˙Yi”m.

˙NÙR˚] ̆ NnæoL[pXYÙ? øeLs LiP˚PkR’ Gu]?

˙NÙR˚]d œ±l˚T A±ÆVp œ±l˙Th•p G›’≈oL[pXYÙ?

Tg—

Ui
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Æ˚R ÿ˚[lTRtœj ˙R˚YVÙ] LÙW¶L˚[d œ±jR TPdLÙh£

(Edubuntu, School resource) LÙi¿oL[pXYÙ?.

∏˙Z ˘LÙ”dLlTh”s[Yt±p Æ˚R ÿ˚[lTRtœj ˙R˚YVÙ]˚Y,

˙R˚Y´pXÙR˚Y GuTYt˚\ Y˚LlT”jß A±ÆVp œ±l˙Th•p G›R‹m.

 YÙŸ  ˘TÙ⁄j-R-UÙ] ̆ Yl-T-®˚X

 RiΩo  EWm

 „¨V J∞  Ui

˘Sp-Æ˚R ÿ˚[dL ˚Yj-Rp

˙LW[jßp U˚ZdLÙX ÆYNÙVjßtœ ˘SpÆ˚Rj’ ÿ˚[dL˚YdL

ÆYNÙ´Ls ̆ NnŸm ÿ˚\˚Vl TÙ⁄eLs.

ÿt\jßp YÙ˚Zj RiPÙp N’Wjßp R˚P LhPlT”°\’. AR‡s K˚XLs

Æ¨j’ ÿ˚[dL˙Yi•V Æ˚R˘Sp˚X ®˚\d°\ÙoLs. UWlTX˚LVÙp

Æ˚R˘Sp˚X Su\ÙL AUojßV ©u◊ DkRlT˚]l Th˚PL˚[ ˙UpTÙLjßp

Æ¨d°\ÙoLs. CRu ¡’ L]UÙ] ˘TÙ⁄s ˚YdLlT”°\’. Æ˚R˘Sp

ÿ˚[dL ™RUÙ] ̆ YlTm ̇ R˚Y.

A’ °˚PdLjRÙu ClT•

˘NnVlT”°\’. SÙu

˚Lk’ SÙhLs øo

Ft± S˚]dL ˙Yi

”m. Æ˚R˘Sp-≠p

ÿ˚[ YWj ˘RÙPeœ

°\’. £X CPeL∞p

Æ ˚ R ˘ S p ˚ X f

NÙd°p ˙TÙh” Lh•

˙U˙X TÙWm˚Yj’

ÿ˚[dL ˚Ydœm

ÿ˚\Ÿm S˚Pÿ˚\´p Es[’.

Æ˚R ÿ˚[dL

Æ˚R ÿ˚[lTRtœ YÙŸ, RiΩo, A‡·XUÙ] LÙX®˚X ̇ TÙu\˚Y ̇ R˚Y.

ÿ˚[jR ©u◊ Y[oYRtœf „¨V J∞, Ui ÿR≠V] ̇ Yi”m.
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Æ˚R ÿ˚[jR˚R Etfl LY≤jæoL[pXYÙ.

Y[⁄YRtœ EQ‹m ̇ R˚YRÙ˙]?

EQ‹ EtTjß ̆ NnV CYt±tœ C˚XLs Cp˚X˙V?

CYt±tœ Ge°⁄k’ EQ‹ °˚Pd°\’?

∏˙Z ̆ LÙ”dLlTh”s[ œ±l˚T YÙ£ŸeLs.

Æ˚R ÿ˚[j-Rp (Germination of seeds)

NÙRLUÙ] „r®˚X´p Æ˚R´u Es˙[Ÿs[ ÿ˚[dL⁄ Y[ok’ C[kRÙYWm

˘Y∞Y⁄m ˘NV˙X Æ˚R ÿ˚[jRp. Æ˚R´u ÷i¶V ’˚[Ls YØVÙLj

RiΩo Es˙[ LPd°\’. RiΩ¨p Æ˚R F± ̆ Y∞Ÿ˚\ E˚P°\’. Æ˚Rdœs

C⁄dœm ÿ˚[dL⁄ LÙt˚\f —YÙ£dL‹m ̆ Nn°\’.

Æ˚R ÿ˚[dœm ̇ TÙ’ ÿR≠p ÿ˚[˙Yo (Radicle). ̆ Y∞Y⁄°\’. ÿ˚[˙Yo

Y[ok’ ˙YWÙL Y[o°\’. ÿ˚[dL⁄Æ≠⁄k’ ˙Up˙SÙd° Y[⁄m TÙLm

ÿ˚[dœ⁄j’ (Plumule) Bœm.  ÿ˚[dœ⁄j’ Y[ok’ RiPÙL‹m UÙfl°\’.

C˚XLs EQ‹ RVÙ¨lTRtœj RVÙWÙœm Y˚W Æ˚R C˚X´¤s[ EQ˚Yj

RÙu ÿ˚[j’ Y⁄m RÙYWm TVuT”j’°\’.

ÿ˚[ ˙Yo

Æ˚R C˚X

ÿ˚[dœ⁄j’

TVfl Æ˚R ÿ˚[jR≠u TX ®˚XLs.

TVfl, LP˚X ˙TÙu\Yt±u Æ˚RL˚[ E˚Pj’lTÙoj’ Æ˚R C˚X˚Vd

LiP±≈oL[pXYÙ.
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◊∞Ve˘LÙh˚P, ÿkß¨d˘LÙh˚P, TXÙ˘LÙh˚P ˙TÙu\˚Y ÿ˚[j’ Y⁄Y˚R

TÙojß⁄d°»oL[pXYÙ?

ÿ˚[dL⁄, ÿ˚[dœ⁄j’ ̇ TÙu\Yt˚\ Etfl˙SÙdL‹m. ÿ˚[j’ Y⁄m˙TÙ’ ÿR≠p

˘Y∞Y⁄m Tœß G’?

"Æ˚R ÿ˚[jRp' LÙh£Ls TPdLÙh£´p (Edubuntu, School resource)

LÙi¿oL[pXYÙ?

TVfl˘N• Æ˚R ÿ˚[j’ E⁄YÙ°\’ GuT˚R SÙm TÙoj˙RÙm. GpXÙ RÙYWeL∞¤m

Æ˚RLs RÙu S”m ̆ TÙ⁄[ÙL TVuT”jRlT”°u\]YÙ?

A]xYWÙÆu Èk˙RÙhPj˚Rd

LY≤ŸeLs. Èk˙RÙhPjßp Es[

GpXÙ ˘N•Lfim E⁄YÙY’ J˙W

UÙß¨RÙ]Ù? ∏˙Z ̆ LÙ”dLl Th”s[

œ±l◊L∞u A•lT˚P´p ÆYÙß

ŸeLs.

 GpXÙ RÙYWeL∞¤m Æ˚R

ÿ˚[jRÙ ◊ßV ˘N•Ls E⁄

YÙ°u\]?

 ©\ TÙLeL˚[l TVuT”jß

E⁄YÙœm ˘N•Lfim Ei

PpXYÙ?

EeLfi˚PV —tfll◊\jßp LÙQlT”m TXÆR RÙYWeL˚[, AYt±u SPd·•V

TÙLeL∞u A•lT˚P´p Y˚LlT”jß G›’L.

Æ˚R Ri” C˚X ˙Yo

Up≠˚L SkßVÙoYhPm ©W˙VÙ@©pXm (C˚X ÿ[f£) NkR]m

R˚Z YØ C]l-̆ T-⁄dLm (Vegetative Propagation)

RÙYWeL∞u Æ˚RL[pXÙR TÙLeL[Ù] ˙Yo, Ri”, C˚X ÿR≠VYt±≠⁄k’

◊ßV RÙYWeLs E⁄YÙY˙R R˚Z YØ C]l˘T⁄dLm.
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AlÈlTu RÙ•dœm œZk˚Rdœm C˚P´XÙ] E˚WVÙP˚Xd LY≤dL‹m . . .

œZk˚R : ø Hu CqYÙfl T\k’ ˘LÙi•⁄d°\Ùn?

AlÈlTu RÙ• : Gu‡˚PV Æ˚R Y[oYRtœj RœkR J⁄ CPj˚Rj ̇ R•l T\k’

˘LÙi•⁄d°˙\u.

œZk˚R : Eu‡˚PV Æ˚R G’?

AlÈlTu RÙ• : SÙu Ád°f ̆ Np¤m CkRf £±V ̆ TÙ⁄s RÙu Gu‡˚PV Æ˚R.

Gu‡˚PV TX SiToLfim C’˙TÙX Jq˘YÙ⁄ Æ˚RŸPu TX

CPeL∞p T\k’ ̆ LÙi•⁄d°\ÙoLs.

œZk˚R : øŸm Eu SiToLfim Hu CqYÙfl £WUlT”°»oLs. EeL∞u

˘N•´u A•´˙X˙V Æ›k’ ÿ˚[jRÙp ̇ TÙRÙRÙ?

AlÈlTu RÙ• : J⁄ £fl ̆ N•´p RÙu SÙeLs E⁄YÙ°˙\Ùm. ÿßof£V˚PkR LÙn

˘Y•j’ Ae˙L˙V Æ›k’ ÿ˚[jß⁄kRÙp GeLs A˚]Y

⁄dœm Y[oYRtœj ̇ R˚YVÙ] RiΩ⁄m EWÿm „¨V J∞Ÿm

°˚Pjß⁄dLÙ’. G˚P œ˚\kR Æ˚RLs B]RÙ¤m E˙WÙUeLs

˙TÙu\ TÙLeLs C⁄lTRÙ¤m LÙt±p Gl˙TÙ’m T\dL ÿ•°\’.

TX RÙYWeLfim ReLfi˚PV Æ˚RL˚[j ̆ RÙ˚XÆp ̆ LÙi”

˘NpX C’˙TÙu\ EjßL˚[d ̊ LVÙfi°u\].

AlÈlTu RÙ•´p Æ˚R TW‹Y’ GqYÙfl? LÙt±p T\k’ ̆ NpX AlÈlTu RÙ•dœ

ER‹m £\l◊dLÙW¶Ls G˚Y? GpXÙ RÙYWeL∞u Æ˚RLfim LÙt±u ÍXUÙLj

RÙu TW‹°u\]YÙ?

JT
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LÙ£j’m˚T

˘Yi˚P

AjßlTZm Ei‘m

T\˚Y

UaÙL¶

˘Ru˚]

T\˚YLs ̆ LÙjßd ̆ LÙi” Y⁄°u\ ̆ LÙnVÙ, ÿkß¨, UÙmTZm GuTYt˚\ ≈h•u

—tfll◊\eL∞p LÙiT’iPpXYÙ. CYt±u R˚NlTtfls[ TÙLeL˚[˙V T\˚YLs

Ei‘°u\]. CYt±u Æ˚RLs ®Xjß≠⁄k’ ÿ˚[lT˚Rd LÙQXÙm. CqYÙfl

˙YflThP ÿ˚\L∞p TW‹m Æ˚RLfiÿi”.

Æ˚R TW-‹-Rp (Dispersal of seeds)

J⁄ RÙYWjßu Æ˚RLs GpXÙm AjRÙ-Y-Wj-ßu A•´p Æ›k’ RÙu ÿ˚[dL

˙Yi”˘U≤p A˚Y Y[oYRtœj ˙R˚YVÙ] Ui, RiΩo, „¨VJ∞,

RÙ’El◊Ls ˙TÙu\˚Y °˚PdLÙ’. AR]Ùp Æ˚RLs TX TœßL∞p

TWY˙Yi•Ÿs[’. CRu ÍXm J⁄ RÙYWjßtœl TX CPeL∞p ˘Nufl Y[W

ÿ•°\’. J˙W Tœß´p TXÆRUÙ] RÙYWeLs Y[oY’m CkR Æ˚R TW‹Rp

ÍXUÙLjRÙu.

Ri-Ω-̈ p ™Rk’m ˘Y•j’f £R-±Ÿm

Æ˚RLfidœ A˚Y TW‹YRt˙Lt\ TXÆRUÙ] £\l©Vp◊Ls Ei”.

TPj˚Rl TÙ⁄eLs.

 LÙ£j’m˚T´¤m UaÙL¶´¤m Æ˚R TW‹Rp J˙W ÿ˚\´XÙ SPd°\’?

 RiΩ¨p ™Rk’˘NpX ̇ ReLÙndœ ER‹m R≤jRu˚ULs G˚Y?
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Æ˚R TW-‹-Y-Rt-LÙ] RL-Y-̊ Ul-◊-Ls

T\˚YLs L≤L˚[d ̆ LÙjßd ̆ LÙi” ̆ NpY˚Rl TÙojRßp˚XVÙ? EiTRt˙Lt\

R˚Nl Ttfls[ Tœß˙V T\˚YL˚[Ÿm ÆXeœL˚[Ÿm LYo°\’. N˚RlTtfl

˚PVYt±u Æ˚RLs Cmÿ˚\´p TW‹°u\]. øeLs UÙmTZj˚Rj ßuflÆh”

UÙe˘LÙh˚P˚V ≈—m ˙TÙ’m Æ˚R TW‹Rp  S˚P˘Tfl°\’. GpXÙd L≤Lfidœm

R˚NlTtfl˚PV TÙLeLs Cp˚XVpXYÙ.

£X Æ˚RL∞u TW‹m ÿ˚\L˚[l TÙ⁄eLs.

 ÆXeœL∞u EP≠p Jh•l©•lTRtLÙ] ̆ LÙd°Ls.

 T˚N

 ·o˚UVÙ] ÿ˚]Ls

˙Unk’ SPdœm T—dL∞u EP≠p Jh•l©•jß⁄dœm

Æ˚RL˚[d LY≤jß⁄d°»oL[Ù?

◊p˘Y∞´p K• Æ˚[VÙ”m˙TÙ’ B˚PL∞p Jh•l

©•jß⁄dœm ◊p Æ˚RL˚[l TÙojRßp˚XVÙ?

AlÈlTu RÙ• ·±V’ ®˚]Æp˚XVÙ?

LÙt±p T\k’ ß¨Ÿm Æ˚RLfidœ G˚P œ˚\YÙœm.

LÙt±p T\k’ ̆ NpYRt˙Lt\ J⁄ TœßŸm AYt±tœ Es[’.

RiΩ¨p ™Rk’ TW‹m Æ˚RL∞u R≤jRu˚ULs VÙ˚Y?

 RiΩ¨p ™Rk’ °Pdœm.

 £±’ SÙhLs RiΩ¨p C⁄kRÙ¤m A›°l ̇ TÙYßp˚X.

˘Yi˚P, LÙ£j’m˚T ˙TÙu\˚Y ˘Y•dœm ˙TÙ’ Æ˚RLs ˘RÙ˚XÆp

£R±Æ›°u\].

Sm˚Uf —t±¤m TXÿ˚\L∞p Æ˚RL˚[l TWYf˘NnŸm RÙYWeLs EiPpXYÙ?

Æ˚R TW‹R≠u A•lT˚P´p CYt˚\ Y˚LlT”jß A±ÆVp œ±l˙Th•p G›’L.

Jq˘YÙu±¤m ·”Rp G”j’dLÙh”L˚[d LiP±k’ G›’≈oL[pXYÙ.

Æ˚R TW-‹-R-≠u ÿ˚\ RÙYWm Æ˚R-´u RL-Y-˚Ul-◊-Ls

LÙtfl YØ AlÈlTu RÙ•  Æ˚Rdœ G˚P œ˚\‹, T\lT

Rtœ E˙WÙUm ˙TÙu\ TÙLeLs

UaÙL¶

RiΩo YØ ˘Ru˚]

E´¨]eLs YØ BXUWm, TXÙ,

˘LÙnVÙ, Am◊◊p

˘Y•j’f £R\p YØ ˘Yi˚P, LÙ£j’m˚T

TXÆRj RÙYWeL∞≠⁄k’ Æ˚R TW‹Rp ÿ˚\, R≤jRu˚ULs ˙TÙu\Yt˚\d

Li”©•j’ ̆ NVpßhP A±d˚L RVÙo ̆ NnV‹m.
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LPp LPk-’-YkR Æ⁄k-ß-]o

Æ˚R TWYf ˘NnYßp U≤R‡dœm  E¨V Teœi”. TZeLÙXm ÿRp ˘RÙ˚X

ÁWeLfidœm ˘Y∞SÙ”Lfidœm TVQm ˘Np¤TYoLs Æ˚RL˚[d ˘LÙi”

˙TÙL‹m ̆ LÙi” YW‹m ̆ Nnß⁄kRÙoLs. AYt˚\l TX TÙLeL∞p TWYf ̆ NnV‹m,

Y[odL‹m ̆ Nn°\ÙoLs. Au]Ù£lTZm, ̇ R´˚X, UWYs∞d °Zeœ, TlTÙ∞, CWlTo,

ÿkß¨ ̇ TÙu\˚YLs ̆ Y∞SÙ”L∞≠⁄k’ YkR˚YVÙœm.

ÆY-NÙ-Vl T´o-Ls Èo-≈Lm

Au]Ù£lTZm, UWYs∞d°Zeœ,

 RdLÙ∞,E⁄˚[d°Zeœ, Tf˚N ™[œ, A˘U¨dLÙ

˘LÙnVÙ, TlTÙ∞, LÙl©

˙R´˚X ˚N]Ù

ÿh˚Pd˙LÙv I˙WÙlTÙ

CWlTo, ÿkß¨ ©˙W£p

CqYÙfl ˘Y∞SÙ”L∞≠⁄k’ Ce˙L ˘LÙi” Yk’ Y[ojR RÙYWeLs Smÿ˚PV

SÙh•u ÆYNÙVj ̆ RÙØ≠p GqY[‹ ̆ NØl˚T HtT”jß´⁄d°u\]? LXk’˚WVÙ•

A±ÆVp œ±l˙Th•p G›R‹m. ÿu◊ ˘Y∞SÙ”L∞≠⁄k’ ·P Æ˚RL˚[d

˘LÙi” Yk’ Ceœ ÆYNÙVm ˘Nnß⁄k˙RÙm. B]Ùp Cufl TX EQ‹l

˘TÙ⁄hLfidœm ̇ Yfl UÙ®XeL˚[ ApXYÙ NÙokß⁄d°˙\Ùm?

SUdœj ˙R˚YVÙ] EQ‹ ˘TÙ⁄hL∞p £±R[YÙY’  SÙ˙U ÆYNÙVm ˘Nn’

EtTjß ̆ NnVXÙm ApXYÙ? CqYÙfl ̆ NnV ÿ•kRÙp SUdœ Gu˘]u] Su˚ULs

HtT”m?

 £\kR LÙnL± Y˚LL˚[j RVÙ¨dLXÙm.

 LÙnL± ÆYNÙVjßu TXÆR LhPeL˚[l ◊¨k’˘LÙs[XÙm.

  Èf£d ̆ LÙp≠ U⁄k’Ls TVuT”jRÙR LÙnL±Ls °˚Pdœm.

 ˙Y˚X YÙnl◊m Y⁄UÙ] EVo‹m HtT”m.

LÙnL±j˙RÙhPm E⁄YÙdœm ̇ TÙ’ SÙm LY≤dL ̇ Yi•V˚Y G˚Y?

SpX Æ˚RVÙL C⁄dL ̇ Yi”m.

Y[UÙ] UiQÙL‹m DWlTRÿs[ UiQÙL‹m C⁄dL ̇ Yi”m.

„¨V J∞ °˚PdL ̇ Yi”m.

RiΩo °˚PdœUÙ GuT˚R Eflß˘NnV ̇ Yi”m.

N¨VÙ] EWm C”Rp, Èf£d Lh”lTÙ”, L˚[d Lh”lTÙ” ˙TÙu\Yt˚\d

LY≤dL‹m.

LÙnL±j˙RÙhPm E⁄YÙdœYRtœ øeLs ̆ NnR ̆ NVpTÙ”Ls, ÆYNÙVjßu TXÆR

LhPeLs GuT]Yt˚\ A±ÆVp œ±l˙Th•p G›’≈oL[pXYÙ?
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 Æ˚R ÿ˚[lTRtœ YÙŸ, RiΩo, NÙRLUÙ] LÙX®˚X (˘YlT®˚X) GuT˚Y

˙R˚Y˘VuT˚Rd LiP±k’ ÆY¨lTRtœ ÿ•°\’.

 Æ˚R ÿ˚[dœm ˙TÙ’ Æ˚Rdœ HtT”m UÙt\eL˚[d LiP±k’ ÆY¨dL

ÿ•°\’.

 Æ˚R ÿ˚[l-T-Rt-œj ˙R˚Y-VÙ] LÙW-¶-L-̊ [d Li-”-©-•l-T-Rt-LÙ] ˙NÙR-̊ ]-

L∞p UÙ±-L-̊ [d Lh-”l-T-”jß ̆ NnV ÿ•-°-\-’.

 R˚ZYØ C]l˘T⁄dLm SPj’°u\ TXÆR RÙYWeL˚[ Y˚LlT”jß

AhPY˚QlT”jR ÿ•°\’.

 Æ˚R TW‹R≠u ÿd°Vj’Yÿm TW‹m ÿ˚\Lfim ARtœs[ „r®˚XL˚[Ÿm

LiP±k’ ÆY¨dL ÿ•°\’.

 SÙm TVuT”j’°u\ LÙnL±L∞p £XYt˚\˙V‡m ˘NÙkRUÙL EtTjß

˘NnV‹m LÙnL±j˙RÙhPm E⁄YÙdL‹m ÿ•°\’.

1. £X Lh•PeL∞u ˙Up BXUW SÙt-fl-Ls Y[ok’ Y⁄Y˚Rl TÙojß⁄d°»o

L[pXYÙ? BXUWjßu Æ˚R GqYÙfl Ae˙L ̇ TÙ´⁄dœm?

2. ˘Yi˚P Æ˚R˚V BZjßp Sh” ̊ YjRÙp ÿ˚[dLÙ’ Gufl W˙Ux ·±]Ùu.

øeLs CkRd ·t˚\ Jj’d˘LÙs°»oL[Ù? GR]Ùp?

3. ∏˙Z ̆ LÙ”dLlTh”s[ YÙd°VeLs N¨VÙ? RY\Ù? Gufl Li”©•dL‹m.

i. Æ˚R´XÙ RÙYWeL∞¤m C]l˘T⁄dLm S˚P˘Tfl°\’.

ii. Ui¶]•´p ̆ Np¤m Æ˚R Uh”˙U ÿ˚[dœm.

iii. U≤R‡m Æ˚R˚Vl TWYf ̆ Nn°\Ùu.

iv. Æ˚R ÿ˚[dœm ̇ TÙ’ ÿR≠p ̆ Y∞Y⁄Y’ ̇ YWÙœm.

v. LÙtfl YØ TW‹°u\ Æ˚RLfidœj R˚NlTtflLs C⁄dœm.

vi. Æ˚R ÿ˚[lTRtœf „¨V J∞ ̇ R˚Y´p˚X.

4. —≤-RÙ-Æu Ts-∞-´p ˙Y[Ùi Uu\m J⁄ LÙn-L± ˙RÙh-Pj˚R A˚UdL

®˚]jR’-.  £\kR Æ˚[f-Np °˚Pl-T-Rtœ Gu-̆ ]u] T¨k-’-̊ W-Ls øe-Ls A∞l-

¿oLs?
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1. Ik’ ˙YflThP LÙnL± Æ˚RL˚[ G”j’ GpXÙ NÙRLUÙ] „r®˚XL˚[Ÿm

˘LÙ”j’ ÿ˚[dL ̊ YdL˙Yi”m. GpXÙ Æ˚RLfim Jufl ̇ TÙXYÙ Y[ok’

Y⁄°u\] Gufl LiP±V‹m.

2. Lm◊L˚[ ˘Yh• ˚Yj’m, Æ˚RL˚[ ÿ˚[dL ˚Yj’m ÿ⁄e˚L UWj˚R

Y[odLXÙUpXYÙ. C’˙TÙufl ̇ YflThP ÿ˚\´p LuflLs E⁄YÙdL ÿ•°u\

RÙYWeLs EeLfi˚PV —tfll◊\jßp EiPÙ Gufl Etfl˙SÙd°d LiP±V‹m.

3. TXÆR ÿ˚\L∞p ˘LÙ”dLlT”°u\ Æ˚RL˚[f ˙NL¨j’, RWm ©¨j’ Jh•

BpTm RVÙWÙdL‹m.

4. ÆYNÙVj˙RÙ” ˘RÙPo◊˚PV SÙh”l◊\ YZdLÙflL˚[Ÿm TZ˘UÙØL˚[Ÿm

˙NL¨j’ UXo RVÙ¨dL‹m.



TPj˚Rl TÙ⁄eLs. SÙm EQ‹ N˚UlTRtœl TVuT”j’°u\ £X

A˚Ul◊L˙[ C˚Y.

EeLfi˚PV ≈h•p EQ‹ N˚UlTRtœ Gu˘]u] A˚Ul◊L˚[l TVuT”j’

°»oLs? G›R‹m.







Æ\œ A”l©p ˘YlTm °˚PlT’ GqYÙfl?

Ui˘Qi˘Qn A”l◊, YÙŸ A”l◊ ˙TÙu\Yt±p ˘YlTm °˚PdL G˚R

G¨d°˙\Ùm?

G -̆̈ TÙ-⁄sLs (Fuels)

G¨Ÿm ˙TÙ’ ˘YlTj˚R ˘Y∞Æ”m ˘TÙ⁄hLsRÙu G¨˘TÙ⁄hLs. N˚UV¤dœj

˙R˚YVÙ] Æ\œ, Ui˘Qi˘Qn ˙TÙu\˚YŸm YÙL]eLs Kh”YRtœj

˙R˚YVÙ] ˘Th˙WÙp, ºNp ˙TÙu\˚YŸm G¨˘TÙ⁄hL[Ùœm. Æ\œ, ®XdL¨

˙TÙu\˚Y ßP G¨˘TÙ⁄hLfim, ˘Th˙WÙ≠Vjß≠⁄k’ ©¨j’ G”d°u\ ºNp,

˘Th˙WÙp, Ui˘Qi˘Qn ˙TÙu\˚Y ßWY G¨˘TÙ⁄hLfim, Gp.©.¥., £.Gu.¥.,

˚ahW_u ̇ TÙu\˚Y YÙŸ G¨˘TÙ⁄hLfiUÙœm.

N˚UVp ̇ R˚Ydœ Uh”UÙ G¨˘TÙ⁄hL˚[l TVuT”j’°˙\Ùm?
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TPj˚Rl TÙ⁄eLs...

YÙL]eLs K”YRtœj ˙R˚YVÙ] Bt\p AYt±p TVuT”j’°u\ G¨˘TÙ⁄h

L∞p C⁄kRpXYÙ °˚Pd°u\’ . LÙ¨¤m, ̇ T⁄kß¤m TVuT”j’°u\ G¨˘TÙ⁄s

G’˘Yufl ̆ R¨ŸUpXYÙ. ÆUÙ]eL∞p TVuT”j’°u\ G¨˘TÙ⁄˙[ HÆ˙V`u

G¨˘TÙ⁄s.

G¨Rp ÍXmRÙu G¨˘TÙ⁄∞≠⁄k’ Bt\p ̆ Y∞Y⁄°\’. G]˙Y G¨˘TÙ⁄hL˚[

GpXÙm Bt\≠u E˚\ÆPm Gu°˙\Ùm.

EQ‹

øeLs K”YRtœj ˙R˚YVÙ] Bt\p Ge°⁄k’

°˚Pd°\’? SÙm Au\ÙPm TXRWlThP ˘NVpLs

˘Nn°u˙\Ùm. CYt±t˘LpXÙm Bt\p ˙R˚YVÙœm. CkR

Bt\p °˚PlT’ EQÆ≠⁄kRÙœm. SÙm Ei‘°u\

EQ‹m Bt\≠u E˚\ÆP UÙœm.

G -̆̈ TÙ-⁄s G -̈Ÿm-̇ TÙ’

G¨˘TÙ⁄hLs RÙ]ÙL G¨ŸUÙ? TPj˚Rl TÙodL‹m...

A”l©p A]¤i”. B]Ùp G¨Yßp˚X.

Æ\˚L G¨lTRtœ AmUÙ Gu] Ejß˚Vl TVu

T”j’ °\ÙoLs?

SÙm J⁄ ˙NÙR˚] ˘Nn’TÙol˙TÙm.

TPjßp LÙiT’ ˙TÙufl ˙U˚N´u ˙Up J⁄

˘U›œß¨˚V G¨V ˚YdL‹m. G¨°u\ ˘U›œ

ß¨˚V J⁄ LiQÙ• Pm[˚W ̊ Yj’ ÍP˙Yi”m.
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˘U›œß¨´u —P⁄dœ Gu] ˙SokR’? ˘U›œ ß¨

A˚Qk’ ̇ TÙLd LÙWQm Gu]YÙL´⁄dœm?

EeLfi˚PV Li”©•l◊L˚[ A±ÆVp œ±l˙Th•p

G›R‹m. ̆ NnR ̇ NÙR˚]´u ̆ Nnÿ˚\ œ±l◊ RVÙo

˘NnV‹m. G¨YRtœ G¨˘TÙ⁄s Uh”m ˙TÙRÙ’

GuT˚Rl ◊¨k’˘LÙiºoL[pXYÙ.

LÙtfl Cp˚X˘Vu-\Ùp...

GkR J⁄ ˘TÙ⁄s G¨YRtœm LÙtfl ˙R˚YVÙœm.

G¨˘TÙ⁄s G¨YRtœm LÙtfl ̇ Yi”m. LÙt±¤s[

Bd£_u RÙu G¨YRtœ ERÆ◊¨°\’. G¨˘TÙ⁄h

Ls LÙt±¤s[ Bd£_‡Pu Æ˚]◊¨k’

Bt\˚X ̆ Y∞Æ”°\’. Smÿ˚PV EP≠¤m

EQ‹ Bd£_‡Pu Æ˚]◊¨k’RÙu

Bt\p E⁄YÙ°\’. —YÙ£jR≠u YØVÙL

Bd£_u EP˚Xf ̆ Nu\˚P°\’.

A”l◊ G¨YRtœ ˙Yi• AmUÙ œZp

TVuT”jß F’Y’ GRt˘Lufl C≤ Ee

Lfi˚PV Æ[dLj˚Rd ·fl≈oL[pXYÙ.

EeLfi˚PV Æ[dLeL˚[ A±ÆVp

œ±l˙Th•p G›R‹m.

Æ\-L-”l◊

TVu-T-”j-’m- ̇ TÙ’...

A[ÆtLßLUÙ] Æ\˚L A”l©p

˚YdLd·PÙ’. SpX LÙt˙\ÙhPm

Es[RÙ Gufl Eflß ˘NnV ˙Yi

”m. Æ\˚Lf £±V ’i”L[Ùd°

A”l©p ˚YdL ˙Yi”m. Æ\˚L

ÿ›Y’UÙLl TVuT”jR ̇ Yi”m.

ß]ÿm A”l˚T —jRm ˘NnV

˙Yi”m. UÙRm J⁄ÿ˚\ ◊˚Ld

œZ˚Xf —jRm ˘NnV ˙Yi”m.

˙TÙ’UÙ] LÙt˙\ÙhPm Es[ A”l◊

Su\ÙL G¨Ÿm GuT˚Rl ◊¨k’ ̆ LÙiºo

L[pXYÙ.

J⁄ SpX A”l©tœj ˙R˚YVÙ]

£\l©Vp◊Ls G˚Y˘VpXÙm?

TPjßp LÙiT’ EQ‹ N˚Udœm J⁄

˘TiU¶VÙœm.

CYo  A‡TÆdœm LxPeLs G˚Y?

Æ\L”l˚Tf £\kRRÙdL Gu˘]u]

UÙt\eL˚[d ̆ LÙi” YWXÙm?

LXk’˚WVÙ• A±ÆVp œ±l˙Th•p

G›R‹m.
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£\kR A”l◊

 œ˚\kR G¨˘TÙ⁄∞≠⁄k’ ·”Rp ̆ YlTm R⁄°u\ A”l˚Tf £\kR A”l◊

Gu°˙\Ùm.

 LÙt˙\ÙhPjßtœ YØYœdL ̇ Yi”m.

 °˚Pd°u\ ˘YlTm ÿ›Y’m TÙjßWjßp T”mT• ˚YdL˙Yi”m. C’

N˚UV˚X G∞RÙdL‹m G¨˘TÙ⁄˚[f ̇ N™lTRtœm ER‹°\’.

 ◊˚L ̇ TÙYRtLÙ] YØYœdL ̇ Yi”m.

EeLs Ts∞´¤s[ A”l˚T £\kR A”lTÙdœYRtœ Gu˘]u] ̆ NnVXÙm Gufl

A±ÆVp œ±l˙Th•p G›R‹m.

˘T⁄œm YÙL-]e-Ls

TPj˚Rl TÙodL‹m. GqY[‹ G¨˘TÙ⁄˚[ CkR YÙL]eL∞p Au\ÙPm TVu

T”j’°˙\Ùm.

G¨˘TÙ⁄˚[d ·”RXÙLl TVuT”jRd·•V „ZpLs G˚Y?

G¨˘TÙ⁄˚[ AßLUÙLl TVuT”j’Yß]Ùp GßoLÙXjßp Gu˘]u] ©Wf£˚]Ls

HtT”m?

SÙm TVuT”j’m Bt\≠u E˚\ÆPeLs A˚]j’m GpXÙd LÙXjß¤m ®˚X

®tœUÙ?

˘Th˙WÙ≠Vm —jßL¨l◊ B˚X

(Ce°⁄k’RÙu ˘Th˙WÙ≠Vjß≠⁄k’ ºN¤m, ˘Th˙WÙ¤m ©¨j˘R”dLlT”°u\].)
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Tu]Ùh” Æi˘Y∞
®˚XVjßu „¨V Bt\p

™uRh” UÙt±
•p≠: LÙt±≠⁄k’

™uNÙWm EtTjß ˘NnŸm

ßhPjßtLÙL AW— YW‹

˘NX‹ ßhPjß≠⁄k’ AßL

˚ahW_˚]G¨˘TÙ⁄[ÙLlTVuT”j’°u\˙T⁄k’ ISRO Li”

Nn{Xw 5.12 Nn{Xw 5.13

„¨VBt-\p ™uRh” LÙt\Ù• CVkßWm

TPj˚Rd LY≤dL‹m

TPjßp LÙQlT”Y’ Gk˘RkR Bt\≠u E˚\ÆPeL˚[l TVuT”jßV ÿ˚\Ls?

CYt±p TVuT”j’m ˙TÙ’ æok’ ˙TÙY’m, ˙TÙLÙR’UÙ] Bt\p E˚\ÆPeLs

G˚Y?

UW◊NÙo Bt-\p E˚\-Æ-Pe-Ls (Conventional energy sources)

˙LÙ•dLQdLÙ] Y⁄PeLfidœ ÿu◊ CVt˚L´p HtThP UÙt\eLs ÍXm È™dœ

A•´p ◊˚Rk’˙TÙ] E´¨]d LØ‹l ˘TÙ⁄hL∞≠⁄k’ RÙu ˘Th˙WÙ≠Vm

E⁄YÙ°u\’. RÙYWeL∞u LØ‹l ̆ TÙ⁄hL∞≠⁄k’ RÙu ®XdL¨ EiPÙ°\’. C˚Y

T•U G¨˘TÙ⁄hLs (Fossil) Gufl A±VlT”°u\]. CjR˚LV G¨˘TÙ⁄hL˚[ TVu-

T-”jß æojRÙp ¡i”m E⁄YÙdL CVXÙ’. C˚Y UW◊NÙo G¨˘TÙ⁄hLs Gufl

·\lT”°u\]. CYt±u TVuTÙh˚Pd Lh”lT”jRÆp˚X˘Vu\Ùp GßoLÙXjßp

C˚Y CpXÙUXÙ°u\ ®˚X HtT”m. ˘Th˙WÙ≠Vj˚R AßLUÙLl TVuT”j’Y’

˘Th˙WÙp, ºNp, Ui˘Qi˘Qn, RÙo, Gp.©.¥ ̇ TÙu\˚Y EtTjß ̆ NnYRtLÙœm.

˙U¤m Èf£d˘LÙp≠Ls, ©[Ùv•d, U⁄k’Ls ÿR≠V TXÆRUÙ] EtTjßl

˘TÙ⁄hL∞u RVÙ¨l©¤m ̆ Th˙WÙ≠Vj˚Rl TVuT”j’°\ÙoLs.

UW◊NÙWÙ Bt-\-p E˚\-Æ-Pe-Ls

(Non conventional energy sources)
„¨V Bt\p, LÙtfl, LPp A˚X ̇ TÙu\Yt˚\ GqY[‹ TVuT”jß]Ù¤m œ˚\VÙR

Bt\≠u E˚\ÆPeL[Ùœm. CYt˚\l UW◊NÙWÙ Bt\p E˚\ÆPeLs Gu°˙\Ùm.

TXÆRUÙ] Bt\≠u E˚\ÆPeL˚[l Tt± øeLs ◊¨k’˘LÙiP LÙ¨VeL˚[

A±ÆVp œ±l˙Th•p G›R‹m.

Tjß¨˚Lf ̆ NnßL˚[l TÙodL‹m.

63Bt\≠u ©\l©Pm
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LÙp-œ-˙Xh-Po „¨-V-Bt-\-p

„PÙd°

„¨-V- N˚U-VtL-Xu
„¨-V-Bt-\-p ˘R⁄-

Æ-[dœ

 Bt-\-˙XÙ” ˘RÙPo-◊ -˚PV Gu-

˘]u] YÙnl-◊-Ls ̆ Nn-ß-L-∞p ·\l-

T-”-°u\]?

 „¨V Bt\˚Xl TVuT”jßf ̆ NVp

T”°u\ CVkßWeL∞u J⁄ Th•Vp

RVÙ¨dL‹m.

 øeLs RVÙ¨jR Th•V≠¤s[ HRÙ

Y’ CVkßWeLs EeLs ≈h•p

C⁄d°u\]YÙ?

 ˘NVt˚L ÿ˚\´XÙ] Bt\pL˚[

AßLUÙLl TVuT”jß]Ùp HtT”m Su˚ULs G˚Y? A±ÆVp œ±l˙Th•p

G›R‹m.

„¨V Bt\p (Solar energy)

TPj˚Rl TÙ⁄eLs. CkRd L⁄ÆLs ˘NVpT”Y’ „¨V J∞´≠⁄k’ °˚Pdœm

Bt\˚Xl TVuT”jßVpXYÙ?

„¨V Bt\˚X ™uNÙW Bt\XÙL UÙtfl°u\ ÿ˚\˙V ˙NÙXÙo ˘Np. AYt±u

Y¨˚NL˙[ „¨V Bt\p ™uRh”Ls.

C˚Y £≠dLu ̆ LÙi” E⁄YÙdLlThP ̆ NqYL Y•Æ¤s[ Rh”L[Ùœm.  GqY[‹

TVuT”jß]Ù¤m œ˚\VÙ˘RuT’m, UÙ—Ls Cp˚X GuT’m „¨V Bt\≠u

˙Uu˚UL[Ùœm. „¨V Bt\p

TVuT”jß ˘NVpT”°u\ Æ[d

œLs, œdLoLs, RiΩ˚Wf „PÙd

œm CVkßWm (YÙhPo ÕhPo) LÙp

œ˙XhPoLs ˙TÙu\˚Y Cufl

AßLUÙLd LÙQlT”°u\].

LÙt-±-≠-⁄k’ Bt-\p

˘T¨V LÙt\Ù• CVkßWjßu

NX]jRÙp LÙt±≠⁄k’ Bt\p

RVÙ¨dLlT”°\’.

Æi-˘Y-∞-®-˚X-Vj-ßu „¨-V-Bt-\p

™uRh”Ls

LÙt\Ù˚X
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TPm A
TPm B

LÙt±u ˙YLjßt˙LtT LÙt\Ù• CVeœ°\’. LÙt\Ù•´u NX]jRÙp ˘_]˙WhPo

˘NVpT”°\’. ARu YØVÙL ™uNÙWm E⁄YÙ°\’. A”jR LpÆf —tflXÙÆp J⁄

LÙt\Ù˚X˚Vl TÙolTRtœ ÿVt£l¿oL[pXYÙ.

"LÙt±≠⁄k’ ™uNÙWm' Gu\ TPdLÙh£ (Edubuntu, School resource)

LÙQ‹m.

Gßo-LÙ-Xj-̊ Rd L⁄j-ßp ˘LÙi”

Æ\œ J⁄ UW◊NÙo Bt\p E˚\ÆPm. G¨Ÿm ˙TÙ’ ˘Y∞Y⁄°u\ L¨Ÿm, ◊˚LŸm

YÙŸUiPXj˚R UÙN˚PVf ˘Nn°u\’. Uh”UpXÙUp Æ\˚L AßLUÙLl

TVuT”j’YRÙp LÙ” AØV‹m LÙWQUÙ°\’. G¨˘TÙ⁄∞u TVuTÙ” SÙfidœSÙs

EVok’ Y⁄°\’. ®XdL¨, ˘Th˙WÙ≠Vm ˙TÙu\ G¨˘TÙ⁄hL∞u TVuTÙh˚Pd

Lh”lTÙh”dœs ˘LÙi” YW‹m ˘NVt˚L ÿ˚\´XÙ] Bt\˚Xd ·”RXÙLl

TVuT”jR‹m ̆ NnRÙp Uh”˙U GßoLÙXjßp Bt\≠u Rh”lTÙh˚Pd LPk’ ̆ NpX

ÿ•Ÿm.

≈QÙ-°u\ G -̆̈ TÙ-⁄s-Ls

Au\ÙP YÙrd˚L´p G¨˘TÙ⁄hLs ≈QÙ°u\ TX „r®˚XLs Ei”.

EQ‹ N˚UjR ©\œ A”l©p ¡ß C⁄d°u\ Æ\˚LŸm ædL]˚XŸm ̆ RÙPok’s[

TVuTÙh•tLÙL EeLs ≈h•p G”j’ ̊ YlT’iPÙ?

˘TÙ’ ˙T⁄k’L˚[ÆP R≤VÙo YÙL]eL˚[VÙ SÙm TVQeLfidLÙL TVuT”jR

˙Yi”m?

˘NÙœ— YÙL]eL∞u G¨˘TÙ⁄s £d-L-]m œ˚\YÙL C⁄k’m AjR˚LV YÙL]eL˚[

AßLUÙLl TVuT”j’Y˚Rl TÙolT’iPpXYÙ.

ClT•lThP „r®˚XL∞p EeLfi˚PV L⁄j’ Gu]?

Smÿ˚PV ≈h•p ™uNÙWm GqYÙfl ≈QÙ°\’ Gu\±V CkRf ̇ NÙR˚]˚Vf ̆ Nn’

TÙodL‹m.

TPm A- ´p LÙiT’ ˙TÙX J∞ R⁄°u\ ™uC˚ZÆ[d°u A⁄°p J⁄

˘YlTUÙ≤˚Vl (˘Ro˙UÙ ¡hPo) ©•dL‹m. ˘Ro˙UÙ ¡hP¨¤s[ A[˚Y

A˚PVÙ[lT”jR‹m.



A•l-T˚P A±-Æ-Vp V66

˘Ro˙UÙ¡hPo NÙRÙWQ ®˚Xdœ YkR©\œ TPm B ´p LÙiT’ ˙TÙX J⁄ CFLu

A⁄°p ̆ LÙi” ̆ NpX‹m. ̆ Ro˙UÙ¡hP¨¤s[ A[˚Y A˚PVÙ[lT”jR‹m.

GkR ™u Æ[d°≠⁄k’ ·”Rp ̆ YlTm („”) ̆ Y∞Y⁄°\’? ™uÆ[dœ ̊ YlT’

J∞ °˚PlTRtLpXYÙ. „PÙ°u\ ™u Æ[dœ ™u Bt\˚X SxPlT”jRÆp˚XVÙ?

˙NÙR˚]d œ±l˚T A±ÆVp œ±l˙Th•p G›’≈oL[pXYÙ.

™uC˚ZÆ[dœ J∞oYRtœ ·”Rp ™uNÙWm ̇ R˚YlT”m. B]Ùp A˙R A[Ætœ

J∞ R⁄°u\ CFL ˘NVpT”YRtœf £±R[‹ ™uNÙWm ˙TÙ’m. AR]Ùp Bt\˚X

˙N™lTRtœ CFL Æ[d˙L £\kR’. ·”Rp Bt\p CXÙTm R⁄°u\ LED Æ[dœLfim

Cl˙TÙ’ °˚Pd°u\].

≈h•p Bt\p ≈QÙY˚Rj R”lTRtœ Gu˘]u] ̆ NnVXÙm?

TPeL˚[l TÙodL‹m...

G¨-˘TÙ-⁄s A”l◊ E´o-YÙŸ A˚Ul◊

SÙm Bt\˚X ≈QÙdLÙUp C⁄dœm˙TÙ’

Bt\≠u  E˚\ÆPeL˚[l TÙ’LÙd°˙\Ùm.

Bt\˚Xl TÙ’LÙdL Smÿ˚PV ≈h•˙X˙V TX

˘NVpLs ̆ NnVXÙUpXYÙ?

 ™uNÙWl TVuTÙh˚P GqYÙ˘\pXÙm

Lh”lT”jRXÙm?.

 N˚UlTRtœj ˙R˚YVÙ] Bt\≠u

E˚\ÆPeL∞¤m, ETLWQeL∞¤m Gu

˘]u] UÙt\eLs HtT”jR ˙Yi”m?

Bt\≠u TÙ’LÙl©tœ ˙Yi• øeLs ˘NnV

®˚]d°u\ ̆ NVpL˚[ A±ÆVp œ±l˙Th•p

G›’eLs.
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"G¨˘TÙ⁄hL∞u AßLlTVuTÙh˚P GqYÙfl Lh”lT”jRXÙm?' Gu\ R˚Xl©p

Yœl©p J⁄ L⁄jRWeœ SPjR‹m.

L⁄jRWe°p ·flYRtLÙL Gu˘]u] RLYpLs ̇ NL¨dL˙Yi”m?

 ≈h•p TVuT”j’m G¨˘TÙ⁄hLs

 Gu˘]u] ̇ R˚YLfidœ G¨˘TÙ⁄hL˚[l TVuT”j’°˙\Ùm?

 G¨˘TÙ⁄∞u ß\˚]d ·h”YRtœm Bt\≠u TÙ’LÙl˚T EflßlT”jR‹m

Gu˘]u] ̆ NnV˙Yi”m?

 YÙL]eL∞p TVuT”j’°u\ G¨˘TÙ⁄hLs

 YÙL]eL∞¤s[ G¨˘TÙ⁄s TVuTÙh˚P GqYÙfl œ˚\dLXÙm?

 Bt\≠u E˚\ÆPj˚Rl TVuT”j’m ̇ Yfl’˚\Ls G˚Y˘VpXÙm?

 UW◊NÙWÙ Bt\p E˚\ÆPeL˚[ GqYÙ˘\pXÙm TVuT”jRXÙm?

 ""Bt\p TVuTÙh˚Pd œ˚\jRp Bt\p E⁄YÙdœYRtœf NUm'' Gu\ L⁄j˚R

GqYÙfl ̆ Y∞lT”jRXÙm?

˙NL¨jR RLYpL˚[ J⁄e°˚Qj’ L⁄jRWeœ Ëp RVÙWÙdL‹m. A±ÆVpUu\

·hPjßp L⁄j’L˚[d ·\‹m.

 TXÆRUÙ] G¨˘TÙ⁄hLfim A˚YL∞u TV˚]Ÿm Th•V≠P ÿ•°u\’

 G¨˘TÙ⁄hL˚[j ßP, ßWY, YÙŸ G¨˘TÙ⁄s Gufl Y˚LlT”jß G”j

’dLÙh”Pu ·\ ÿ•°u\’.

 G¨˘TÙ⁄∞u ß\˚]d ·h”YRtœm TÙ’LÙlTRtœUÙ] TXÆR ÿ˚\L˚[d

·\‹m. ̆ NVpT”jR‹m ÿ•°u\’.

 Bt\p E˚\ÆPeL˚[ UW◊NÙo, UW◊NÙWÙ Bt\p E˚\ÆPeLs Gufl

Y˚LlT”jß Æ[dL ÿ•°u\’.

 UW◊NÙo Bt\p E˚\ÆPeLs TÙ’LÙdLlTP ˙Yi•V˚Y GuT˚R A±k’

Æ[dL ÿ•°u\’.

 Bt\p TÙ’LÙl◊f ̆ NVpTÙ”L˚[ G”j’ SPj’YRtœ ÿ•°u\’.
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1. A˚]j’ Bt\pL∞‡˚PV‹m ©\l©Pm „¨Vu Gufl ·flY’ GR]Ùp?

2. ˙LÙØ ÿh˚P´≠⁄k’ œg— ̆ Y∞ YW TVuT”j’°u\ L⁄Æ˙V Cuœ˙ThPo.

Cßp TVuT”j’m ™u Æ[dœ GkR Y˚L˚Vf NÙokR’?

3. ∏˙Z ˘LÙ”dLlTh”s[ „r®˚XL˚[l T¨˙NÙßj’ Bt\≠u TÙ’LÙl©tœ

ER‹°u\Yt˚\d Li”©•dL‹m. LÙWQeL˚[ ÆY¨l¿oL[pXYÙ?

i. ˘NÙkRUÙL ˙UÙhPÙo YÙL]m C⁄k’m L˚Pdœf ˘NpX TÙ◊ ˚Nd°˚[l

TVuT”j’°\Ùu.

ii. WÕm Ru‡˚PV œ”mTj˙RÙ” TVQm ˘NnŸm ˙TÙ’ Uh”m LÙ˚Wl

TVuT”jR‹m ©\ ̇ SWeL∞p ̇ T⁄kßp TVQm ̆ NnV‹m ̆ Nn°u\Ùu.

iii. ^ß´u ≈h•p AlTÙ, AmUÙ ©\ œ”mT Efll©]oLs GpXÙm ̆ Yq˙Yfl

˙SWjßp ̇ Rnl◊l ̆ Th•˚Vl TVuT”j’°u\]o.

iv. CWÙ_˜ TLp ̇ SWjßp _u]p LR‹L˚[ GpXÙm ß\k’Æ”YRÙp HWÙ[UÙ]

J∞Ÿm LÙtflm °˚Pd°u\]. ™uÆ[dœm LÙt\Ù•Ÿm TVuT”jR

˙Yi•Y⁄Yßp˚X.

v. AvYß ̆ RÙ˚XdLÙh£l˘Th•´u ̈ ˙UÙh Lih˙WÙp TVuT”jß Uh”˙U

˘RÙ˚XdLÙh£˚Vl TVuT”j’°\Ùs. TYo vÆhf˛I A˚Ql-T-ßp-̊ X.

1. •NmTo 14 ˙R£V Bt\p TÙ’LÙl◊ ß]UÙL ˘LÙiPÙPlT”°\’. Bt\p

TÙ’LÙl◊ ̆ NVpTÙ”L˚[d œ±j’ UdLfidœ ÆØl◊Qo‹ HtT”jR A±d˚L

RVÙWÙdL‹m.

2. G¨˘TÙ⁄s LQd˘L”l◊ : EeLs ≈h•u A⁄°¤s[ 10 ≈”Lfidœf ̆ NpX‹m.

N˚UV¤dœm YÙL]eLs EhTP ©\ ˙R˚YLfidœm J⁄ UÙRm AYoLs

TVuT”j’m G¨˘TÙ⁄hL∞u A[‹m ̆ NX‹m LiP±V‹m.
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