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BapJw

""Ah-km-\- a-\p-jy\pw \ne-\n¬°p-∂n-S-tØmfw {]Ir-Xn-

bpsS Ncn-{Xhpw a\p-jys‚ Ncn-{Xhpw ]c-kv]c ]qc-I-

ß-fmbn am{Xta h¿Øn-°p-I-bp-≈q. Fs¥-∂m¬, Cu

{]IrXn a\p-jys‚ Xs∂ A`u-XnI ico-c-am-Wv.''

       ˛Imd¬ am¿Ivkv˛

{]Ir-Xn-bn¬ I≠-Xns\ A\p-I-cn®v Ie-Isf \n¿Ωn-°p-Ibpw imkv{X-

t_m-[-\sØ Dƒs°m-≈p-Ibpw sNbvX a\p-jy-cm-in, Imem-¥-c-Øn¬ {]Ir-

Xn-bpsS ta¬ G‰hpw BLm-X-ta¬∏n-°p∂ kmaq-ly-Po-hn-bmbn amdn-bn-cn-

°p-∂p. Hcp Nm{In-I-N-ße t]mse sI´p-]n-W-™p-In-S-°p∂ Poh-Pm-e-ß-

fpsS ]c-kv]-cm-{in-X-hy-h-ÿ-bn¬, a\p-jy≥ am{Xw kz¥w k¶p-Nn-X-hn-P-b-

ßƒ°mbn \S-Øp∂ CS-s]-S-ep-Iƒ, `qan-sbbpw AXnse Poh-Pm-e-ß-sfbpw

samØ-Øn¬ _m[n-°p∂ Ah-ÿ-bn-te°v FØnbn v́ Gsd-°m-e-am-bn. ̂ etam,

ssPh-a-fi-esØ A]-I-S-Øn-em-°p∂ ssItø-‰-ß-fn-eq-sS, Bhmk-hy-h-ÿ-

Isf C√m-bva-sN-øp∂ ]mcn-ÿn-XnI hyXn-bm-\-ßfpw BtKm-f-Xm-]-\hpw Hs°

tN¿∂v `qan-bnse Poh-s\-Xs∂ AXn-thKw A{]-Xy-£-am-°p∂ \nc-h[n Imc-

W-ßƒ°v \Sphn-embn \mw. temI-sØ H∂msI kvXw`n-∏n-°m≥ ]cym-]vX-

amb {]Ir-Xn-t£m-`-ßfpw AWp/-ssh-dkv B{I-a-W-ßfpw Hs° kao-]-Im-

esØ hm¿ØI-fn¬ apJybn\-am-hp-∂p. kXy-Øn¬ am\-h-cminbpsS DXv]-

Øn-°p-tijw {]Ir-XnbpsS ]cn-]m-e-\-Øn\v C{Xbpw {]m[m\yw I¬∏n-°-

s∏´ as‰mcp Ime-ap-≠m-bn-´n-√ F∂p thWw Icp-Xm≥.

{]Ir-Xn-tbm-sSmØv Pohn-°m≥ sIm´m-c-s°-´p-I-fn¬ \n∂v ]pd-Øn-d-ßnb

KuX-a-_p-≤\pw, a\p-jy-hn-tam-N\ {]ÿm-\-ßƒ°v ]cn-ÿnXn kwc-£-W-

hp-ambn tN¿∂v \n¬°p-tºmtg A¿∞-ap-≠mhq F∂v \nco-£n® Imd¬

am¿Ivkpw, a\p-jys‚ AXym¿Øn-°√ F∂m¬ Bh-iy-ßƒ°mWv {]IrXn

\ne-sIm-≈p-∂Xv F∂v {]kvXm-hn® alm-flm-Km-‘n-bp-sams° Nqj-W-Øm¬

hnd-sIm-≈p∂ {]Ir-Xn-bpsS Zpc-h-ÿsb ]‰n Zo¿L-ho£Ww sNbvXn-cp-∂p.

]mcn-ÿn-Xn-I-hn-j-b-ßsf ]‰n-bp≈ A⁄X krjvSn-°p∂ Zpc-¥-ßsf AXn-

Po-hn-°m≥ {]Ir-Xnbpw a\p-jy\pw XΩn-ep≈ At`-Zy-amb _‘sØ Adn-

bp∂ Hcp Xe-ap-dsb hm¿sØ-Sp-°¬ AXy-¥m-t]-£n-X-ambn h∂n-cn-°p∂p.

a\p-jys‚ sNbvXn-I-fpsS ]c-kv]-c-_‘w ka-{K-ambn ]Tn®v ]mcn-ÿn-Im-

LmXw ]c-am-h[n Ipd®psIm≠v Pohn-°m-\p≈ s]cp-am-‰-N-´-ßƒ \n¿Ωn-°p-

∂-Xn\pw Ahsb ]‰n Ah-t_m[w krjvSn°p-∂-Xn-\p-amWv C∂v imkv{X-

tem-Ihpw kmaq-ly-Nn-¥-Icpw Xe-]p-I-bv°p-∂-Xv. AXns‚ `mK-am-bmWv

A¥¿ssh-⁄m-\nI taJ-e-I-fnse ]cn-t{]-£y-ßƒ Dƒs°m≠v "]cn-ÿnXn'

]mTy-hn-j-b-ambpw k¿∆-I-em-im-e-I-fnse ap≥\n-c-]m-Ty-]-≤-Xn-bmbpw cq]w

sIm≈p-∂-Xv.

{]Ir-Xn-]-cn-]m-e-\-Øn-s‚bpw AXn\v sshcp-≤y-sa∂v sX‰n≤cn°-s∏-Sp∂

hnI-k-\-Øn-s‚bpw hnNm-c-[m-c-Isf kKu-chw A`n-ap-Jo-I-cn®v ]mcn-ÿn-
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XnImh-t_m[w Gdnb Hcp kaq-lsØ {Ia-Øn¬ \n¿Ωn-s®-Sp-°m≥ Cu "]cn-

ÿn-Xn-]-T\' tImgvkv e£yw hbv°p-∂p. Ch-tbm-S-SpØv \n¬°p∂ kmaq-

ly˛ kmwkvIm-cnI ˛ kmº-ØnI ˛ ss\XnI ]cn-t{]-£y-ß-sf-sb√mw Xs∂

DƒtN¿Øv ]cp-h-s∏-Sp-Øn-bn-cn-°p∂ Cu _ncp-Zm-\-¥-c-_n-cpZ tImgvkv {]Ir-

Xn-P-\y-ku-`m-Ky-ßsf hcpw-X-e-ap-d-Iƒ°v \jvS-s∏-SmsX ImØp-kq-£n-°m-

\p≈ Dƒ°m-gvN-Ifpw {]h¿Ø-\-ssi-en-I-fp-amhpw hnZym¿∞n-Iƒ°v {]Zm\w

sNøp-I. ]mcn-ÿn-Xn-I-amb Gsd khn-ti-j-X-Ifpw A{X Xs∂ {]Xn-k-‘n-

Ifpw t\cn-Sp∂ tIcfw F∂ \ΩpsS sIm®p kwÿm-\-Øns‚ "]mcn-ÿn-

XnI ss\]pWyw' hf¿Øm\pw Ahsb XXzm-[n-jvTn-X-ambpw bmYm¿∞y-t_m-

[-Øn-eq-∂nbpw ]cn-N-cn-°m-\p≈ Hs´m-cp-]mSv Nn¥-Iƒ apt∂m-´p-sh-bv°p∂p

Cu tImgvkv LS\. kpÿnchnIk\Øn-s‚bpw ]mcn-ÿn-XnI \oXn-bp-sSbpw

A¿∞-]q¿Æ-amb hnizm-k-Øn¬ Du∂n ]Tn-®n-d-ßp∂ hnZym¿∞n-Iƒ°v

Chsb ap≥\n¿Øn tIc-f-Øns‚ ]mcn-ÿn-XnI {]iv\-ßsf Nn´-bmbn {Kln-

°m\pw Ahbv°v kpÿn-c-amb ]cn-lm-c-am¿§-ßƒ Ah-X-cn-∏n-°m\pw Ign-

tb-≠-Xm-Wv.

{]i-kvX-amb tZio-b-k¿h-I-em-im-e-I-fpsS amXr-I-Isf ]n≥]‰n H‰

πm‰vt^m-an¬ Xs∂ Fw.-F.bpw Fw.-Fkvknbpambn th¿Xncn®p -]-Tn-°p∂

coXn-bn-emWv ]cn-ÿnXn]T\ tImgvkv hn`m-h\w sNbvXn-cn-°p-∂-Xv. BZy c≠v

ska-Ã-dp-I-fn¬ Fw.-F., Fw.-Fkvkn. hnZym¿∞n-Ifpw Hcp-an-®p≈ ¢m�v

{]h¿Ø-\-ß-fn-eqsS ]cn-ÿn-Xn-bpsS ASn-ÿm-\-X-Xz-ßfpw Nn¥-Ifpw ]¶p-

sh-bv°p-∂p. ]cn-ÿnXn hn⁄m-\-Øne[n-jvTn-X-ambn Du¿÷w, hnI-k-\w,

\nb-a-ßƒ, ]cn-]m-e\amXr-I-Iƒ, Imem-h-ÿm-hy-Xn-bm-\w, ssPh-ssh-hn-[y-

kw-c-£-Ww apX-emb ka-hm-Iy-ß-fmWv ChnsS N¿®-bm-hpI. XpS¿∂v Fw.-

Fkvkn. hnZym¿∞n-Iƒ imkv{Xm-[n-jvTn-X-amb ]mcn-ÿn-XnI ck-X-{¥w, ]mcn-

ÿn-XnI `qim-kv{Xw, ]cn-ÿnXn aen-\o-I-c-Ww, ]mcn-ÿn-XnI \n¿Æ-b-X-{¥-

ßƒ, ]mcn-ÿn-XnI ssPh-km-t¶-Xn-I-hn-Zy, amen-\y-kw-kvI-c-W-Øns‚ kmt¶-

Xn-I-X-Iƒ apX-em-b-h-bn¬ aq∂pw \mepw ska-Ã-dp-I-fn¬ {i≤ tI{µo-I-cn-

°p-tºmƒ Fw.F. hnZym¿∞n-Iƒ ]mcn-ÿn-XnI Ncn-{Xw, ]mcn-ÿn-XnI kmaq-

ly-im-kv{Xw, ]mcn-ÿn-XnI Z¿i-\w, ]mcn-ÿn-XnI hnh-c-hn-\n-abw, k∂-≤-

kw-L-S-\-Ifpw kpÿn-c-hn-I-k-\hpw apX-em-b-h-bn¬ Kl-\-amb Ah-t_m[w

D≠m-°p-∂p. hnhn[ kmt¶-Xn-I-X-I-fpsS {]mtbm-KnI ]cn-io-e-\hpw, ^o¬Uv

kµ¿i-\hpw, {lkz t{]mP-Iv‰p-Ifpw, Kth-j-W-]-≤-Xn-bp-sams° c≠mw

h¿jsØ kne-_kv LS-\-bn¬ Dƒs∏-Sp-Øn-bn-´p-≠v.

{]Ir-Xnsb Adn™v kq£va-X-tbmsS Pohn-°p∂, kaql afi-e-ß-fn¬

]mcn-ÿn-XnImh-t_m[w {]N-cn-∏n-°p∂, Zo¿L-ho-£-W-ap≈ Hcp hnZym¿∞n

afi-esØ krjvSn-°m≥ sXmgn¬ £a-X-tb-dnb  Cu ]T-\-]-≤-Xnbv°v Bhpw

F∂v {]Xym-in-°-s´...

tUm. Pbv\n h¿Kokv

A≤y-£, ]cn-ÿn-Xn-]-T-\-t_m¿Uv
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H∂mw ska-Ã¿

MU CC 1001 ae-bm-f-`m-j-bpsS hn⁄m-\-]-Zhn

MU ES  6102 ]cn-ÿnXn hn⁄m\w : ASn-ÿm\ XXz-ßƒ

MU ES  6103 ssPh-ssh-hn-[ykwc-£-Whpw ]cn-]m-e-\hpw

MU ES  6104 Du¿÷hpw ]cn-ÿn-Xnbpw

MU ES  6105 kpÿnc hnI-k\w: kn≤m-¥hpw {]tbm-Khpw

c≠mw ska-Ã¿

MU ES  6206 ]mcn-ÿn-XnI kwhn-[m-\-ßfpw \nb-a-ßfpw

MU ES  6207 ]mcn-ÿn-XnI BLm-X-\n¿Æ-bhpw

Zpc-¥-\n-hm-c-Whpw

MU ES  6208 Imem-hÿbpw Imem-hÿmhyXn-bm\hpw

MU ES  6209 {]Ir-Xn-hn-`h ]cn-]m-e-\w

MU ES  6210 Kth-j-W-coXn-imkv{Xw

aq∂mw ska-Ã¿

MU SES  6311 ]mcn-ÿnXnI ck-X-{¥hpw hnt«-j-W-k-t¶-X-ßfpw

MU SES  6312 ]cn-ÿnXn kwc-£W hn⁄m\w

MU SES  6313 ]mcn-ÿn-XnI `qimkv{Xw

MU SES  6314 ]cn-ÿnXn aen-\o-I-c-Whpw \nb-{¥-Whpw

MU SES  6315 ^o¬Uv hnkn‰v/]T-\-bm{Xm dnt∏m¿´v

MU SES  6316 {]mtbm-Kn-I- ]cn-io-e\w

s]mXp-sF-—nIw

MU ES  6317 ]mcn-ÿn-Xn-Im-tcm-Kyhpw hnZym-`ym-khpw

sF-—nI hnj-b-ßƒ

MU SES  6318 ]mcn-ÿnXnI kmº-ØnI imkv{Xhpw

]cn-ÿnXn ]cn-]m-e-\hpw

MU SES  6319 ]mcn-ÿn-XnI ssPh-km-t¶-Xn-I-hn-Zybpw

]mcn-ÿn-XnI hnj-im-kv{Xhpw

\memw ska-Ã¿

MU SES  6420 ]mcn-ÿn-XnI \n¿Æb X{¥-ßƒ

MU SES  6421 Kth-j-W-t{]m-PIvSv

sF-—nI hnj-b-ßƒ

MU SES  6422 ]mcn-ÿn-Xn-Im-tcm-Kyhpw hnZym-`ym-khpw

MU SES  6423 amen-\y-kw-kvI-c-Whpw kmt¶-Xn-I-XIfpw
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H∂mw ska-Ã¿

MU CC 1001 ae-bm-f-`m-j-bpsS hn⁄m-\-]-Zhn

MU ES  6102 ]cn-ÿnXn hn⁄m\w : ASn-ÿm\ XXz-ßƒ

MU ES  6103 ssPh-ssh-hn-[ykwc-£-Whpw ]cn-]m-e-\hpw

MU ES  6104 Du¿÷hpw ]cn-ÿn-Xnbpw

MU ES  6105 kpÿnc hnI-k\w: kn≤m-¥hpw {]tbm-Khpw
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MU CC 1001 ae-bm-f-̀ m-j-bpsS hn⁄m-\-]-Zhn

\thm-∞m-\-Imew apX¬ ssh⁄m-\n-Iw, hnZym-̀ ym-kw, kmt¶-Xn-Iw, cmjv{Sobw

F∂o cwKß-fn¬ ae-bm-f- `m-j -t\-Sp∂ hf¿® ]cn-N-b-s∏-Sp-Øp-∂-XmWv Cu

t]∏¿.

bqWn‰v 1
\thm-∞m-\hpw ae-bm-f-`m-jm-ht_m-[hpw:-˛ tImf-\o-I-c-Whpw amXr-`m-j-bpw.

temI-`m-j-I-fn¬ ae-bm-fØns‚ ÿm\w, \thm-∞m-\hpw tIc-fw, ae-bmfw

F∂o k¶¬∏-\-ß-fpsS hf¿®bpw ˛ amXr-`m-jbv°v th≠n-bp≈ {ia-ßƒ

˛ a‡n-X-ßƒ, tPm¿÷v amØ≥, F.-B¿. cmP-cm-P-h¿Ω, ]T-\-am-[y-aw, sFIy-

tI-cfw F∂ k¶¬∏w, sFIy-tI-cf {]ÿm-\w.

hnti-j-]-T\w

n tPm¿÷v amØ≥, "_mem-`y-k-\-sØ-°p-dn®v Hcp {]kwKw' (aq∂mw

Jfiw am{Xw) (1867)

(tUm. kmap-h¬ Nµ-\-∏≈n, dh. tPm¿÷v amØ≥ ˛ IrXn-Ifpw ]T-

\hpw, ]p. 435 ˛ 447)

n a‡n-X-ßƒ, "Xan-gp-cmPyw apX¬ ae-bm-f- cmPy\nhm-kn-I-fmb ap…nw

P\hpw hnZym-`ym-khpw' (a‡n Xß-fpsS kºq¿Æ IrXn-Iƒ, tIcf

CkvemanIv anj≥, Xncq¿ 6, 1981)

n F.-B¿. cmP-cm-P-h¿Ω, "\m´p-`m-jm-hn-Zym-`ymkw' (F. B¿. cmP-cm-P-h¿Ω-

bpsS sXc-s™-SpØ {]_-‘-ßƒ, cRvPna ]ªn-t°-j≥kv, amΩq-Sv,

1987)

n ktlm-Z-c≥ Aø-∏≥, ae-bm-f-`m-j-bpsS A`n-hr≤n am¿§w (1934)

(k-tlm-Z-c≥ Aø-∏≥: Pohn-Xhpw IrXn-Ifpw Fw.]n. joP (F-Un.)

ssa{Xn- _p-Ivkv, Xncp-h-\-¥-]p-cw, 2010)

n KqKn hm Xn HmwtKm, B{^n-°≥ kmln-Xy-Øns‚ `mj (a-\-�ns‚ A]-

tIm-f-\o-I-c-Ww)

n Xmbm´v i¶-c≥, am\-kn-I-amb ASn-aØw (C-¥y≥ hnZym-`ymkw \q‰m-

≠p-I-fn-eq-sS)

bqWn‰v 2

`mj-bpsS am\-Io-I-c-Whpw B[p-\n-IoI-c-W-hpw.
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hmsam-gn-bn¬ \n∂v hc-sam-gn-bn-te-°v, ae-bmfw A°-ßƒ, kmln-Xy-N-cn-{X-

ßƒ, \nL-≠p-°-fpsS hc-hv, {]mtZ-inI `mjm-t`-Z-ß-sf-°p-dn-®p≈ Xncn-®-dn-

hv, eIvkn-t°m-{Km-^n, A®-Sn, ]{Xw, ]{X-`m-j, am[y-a-`m-j, `mjm-km-t¶-Xn-

IX: ae-bmfw ssS∏vssd-‰¿, en]n-bpsS ]cn-Wm-aw, en]n ]cn-jvI-c-W-I-Ω-‰n-

Iƒ, A®Sn: ]pXnb en]n, Iºyq-´¿ ae-bm-fw, ae-bmfw tkm^v‰vshb¿, AXn-

\p≈ {ia-ßƒ, ÿm]-\-ßƒ.

hnti-j-]-T\w

n C.- hn. cma-Ir-jvW≥, "h¿Ø-am\ ]{X-ß-fp-sSbpw A®Sn b{¥-ß-fp-

sSbpw hym]-\-tØmsS ae-bm-fn-bpsS kmlnXy k¶¬∏-\-ß-fnepw ̀ mjm

hyh-lm-c-ß-fnepw kw`-hn® am‰-ßƒ'

(Fw. F≥. hnP-b≥ (F-Un.) \ΩpsS kmln-Xyw, \ΩpsS kaq-lw,

hmeyw 2)

n Sn.- _n. thWp-tKm-]m-e-∏-Wn-°¿, "ae-bmf en]n ]cn-jvI-cWw: `qXhpw

`mhnbpw' (P-\-]-Yw, \hw. 2009).

n kt¥m-jv tXm-́ p-ß¬, "bq\n-t°mUv ae-bm-f-Øn¬ ̨  kw -̀hn-°p-∂-sX¥v?'

(P-\-]-Yw, \hw. 2009).

n \nJn¬ \ºym¿, hna¬ tPmk^v, "ae-bmfw C≥kv{In-]vj≥ Iot_m¿Uv

Fßs\ D]-tbm-Kn°mw?' (P-\-]Yw, \hw. 2009).

n Fw. apIp-µ≥, "Hcp km£m¬ Xnø≥ as‰mcp Xnø-t\mSv Cw•ojv ]d-

bptam?'

(am-Xr-`qan BgvN-∏-Xn-∏v, 2010 P\p. 24 -˛ 30)

bqWn‰v 3
hn⁄m-\-̀ mj
hn⁄m-\-`m-j-sb∂ \ne-bn¬ ]sØm-ºXmw \q‰m-≠p-h-sc-bp≈ ae-bm-f-

Øns‚ hf¿®, hn⁄m-\-`m-j-bpsS hnIm-kw, hn⁄m-\-tIm-i-ßƒ, ae-bmf

]Z-tIm-i-Øns‚ B[p-\n-IoI-c-Ww. A¿∞-]-cn-Wm-aw, hnh¿Ø-\-{K-Ÿ-ßƒ,

imkv{X-{K-Ÿ-ßƒ, `uXn-I-im-kv{X-ßƒ, kmaq-ly-im-kv{Xw, C¥y≥ `mj-I-

fn¬ \n∂p≈ hnh¿Ø-\w. Cw•ojv `mj-bn¬ \n∂p≈ hnh¿Ø-\-ßƒ, a‰p-

temI`mj-I-fn¬ \n∂p≈ hnh¿Ø-\-ßƒ, kmt¶-XnI ]Z-ßƒ, kmt¶-XnI

]Z-kq-Nn, ]mT-]p-kvXI IΩn-‰n, amXr-`m-jm-hn-Zym-e-b-ßƒ D]-cn-hn-Zym-`ym-khpw

amXr-̀ m-j-bpw, {]IrXn imkv{X ̨  kmaq-ly-im-kv{X-]-T\w ae-bmf am[y-a-Øn¬.

hnti-j-]-T\w

n sI. tkXp-cm-a≥, "D∂-X-hn-Zym-`ymkw' (a-e-bm-f-Øns‚ `mhn, sI´p-I-Y-

I-fpsS ASn-ÿm\w F∂ A[ymbw. ]p. 104 ˛ 123)

n tPml-∂kv t{^m¨ tab¿, {]Ir-Xn-im-kv{X-Ønse ka¿∏W teJ\w

(1883)

(Imhp-ºmbn _me-Ir-jvW≥, aebmf imkv{X-km-lnXy {]ÿm\w Hcp

]T\w ˛ A\p-_-‘w)

n tPmk^v ap≠-t»cn, ae-bm-f-`m-jbpw imkv{X-{K-Ÿ-ßfpw, (`-c-W-`m-j,
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1935)

n ANyp-Xvi-¶¿, imkv{X-`mj (\-ΩpsS `mj, \ΩpsS kwkvIm-cw, FUn.

Imhp-ºmbn _me-Ir-jvW≥)

n ]n. ]hn-{X≥, `mjbpw XXz-Nn-¥bpw: D]-I-c-W-hm-Z-Øn\pw \n¿W-b-hm-

Z-Øn\panS-bn¬, amXr-`m-jbv°vth≠n-bp≈ ka-cw, 2014.

n cho-{µ≥, "Ne-®n{X kma-{Kn-bmbn amdp∂ `mj' (a-e-bm-fw, amXr-`qan

tImgn-t°m-Sv)

bqWn‰v 4

`c-W-`mj ˛ ae-bmf `mj-bpsS `c-W-]-chpw cmjv{So-b-hp-amb hnImkw

`c-W-`m-jbpw P\m-[n-]-Xy-h¬°-c-W-hpw, temI-am-Xr-`m-jm-Zn-\w, C¥y≥ `c-

W-L-S-\-bn¬ `mjI-fpsS ÿm\w, ae-_m¿, sIm®n, Xncp-hn-Xmw-Iq¿ F∂n-hn-
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MU ES 6102 ]cn-ÿn-Xn-hn-⁄m\w ˛ ASn-ÿm-\-X-Xz-ßƒ

bqWn‰v 1

]cn-ÿnXn hn⁄m-\-Øns‚ DZbw: sl‚n tUhnUv tXmtdmbpw {]IrXn

Ncn-{Xhpw, Um¿hns‚ ]cn-Wma kn≤m¥w, G¨Ãv slbv°-ens‚ ]cn-ÿnXn

hn⁄m-\-Øns‚ cmjv{Sobw, Knt^m¿ v́ ]nt©m ̨  hn`h kwc-£Ww, B¬tUm

-entbmt]mƒUv ˛ `ua kZm-Nmcw (Land Ethics), sdbv®¬ Imgvk¨ ˛ \n»_vZ

hk¥w.

bqWn‰v 2

]cn-ÿnXn hn⁄m\Øns‚ imkv{Xw : ]cn-ÿnXn imkv{X-Øn\v Hcm-apJw

˛ \n¿h-N-\w, XXz-ßƒ, {]m[m-\yw. ]cn-ÿnXn hn⁄m\w: bqPn≥ HmU-Øns‚

kw`m-h-\-Iƒ, Bhmk hyhÿ: \n¿h-N-\w, Bi-bw, LS\, Bhmk hyh-

ÿ-bnse t]mjW _‘-ßƒ, Bhmk hyh-ÿ-bnse Du¿Pw, Bhmk

hyh-ÿ-bnse hml-I-tijn, Bhmk hyh-ÿ-bpsS ]p\x-ÿm-]\w (a-Æv,

]pg, h\- ]p-\xÿm-]\w).

bqWn‰v 3

t]m∏p-te-j≥ Ct°m-fPn ˛ P\-kwJym km{µ-Xbpw _‘-s∏´ kar-≤nbpw

˛ P\-kwJym hyXn-bm-\-ßƒ ˛ P\-\-\n-c°v - ssiih - ac-W-\n-c°v ˛ P\-

kwJym LS-\, P\-kwJym hn\ym-kw, hf¿®m Jfi-ßƒ, P\-kwJym hyXn-

bm-\hpw Nm{InI Bt¥m-e-\-ßfpw, P\-kwJym \nb-{¥-Ww, B¿-.sI. Xnc-

s™-Sp-∏p-Iƒ, P\-kwJym hn\ym-kw, IpSn-tb-‰w, A\y-tZ-i-ß-fnse IpSn-

∏m¿∏v, H‰-s∏-Sp-Ø¬ CS-\m-gn-Iƒ, {]mtZ-in-I-Xzw, AwK-kw-Jym-Xe ]c-kv]c

{]h¿Ø-\-ßƒ, ktlm-]-Im-cn-X, kl-h¿Øn-Xzw, kl-t`m-Pn-Xzw, ]c-Po-h-

\w, ]c-`-£-Ww, am’cyw.

bqWn‰v 4
Bhmk hyh-ÿ-bpsS cmk-ssP-h-L-S\: _tbm-Pn-tbm-{K^n, ̀ qan-bnse cmk

LS-I-ßƒ, _tbm-Pntbm sIan-°¬ Nm{Io-I-cWw, BtKm-f-P-e-Nm-{In-IX,

BtKmf Im¿_¨ Nm{In-IX, ss\{S-P-s‚bpw t^mkv^-d-kn-s‚bpw BtKm-

f-Nm-{In-IX, kƒ^-dn-s‚bpw sa¿°p-dn-bp-sSbpw BtKmf Nm{In-IX
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bqWn‰v 5

{]mtbm-KnI ]cn-io-e\w

hnhn-[-Xcw Bhmkhyh-ÿ-bnse Blm-c-irw-J-e-Iƒ Is≠ØpIbpw {Kma-

k-µ¿i\w \SØn a\p-jy≥ Dƒs∏-Sp∂ Blm-c-irw-J-e-bpsS ]T-\hpw Ah-

tem-I-\hpw Xøm-dm-°p-I.
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MU ES 6103 ssPh-ssh-hn[y kwc-£-Whpw

             ]cn-]m-e-\hpw

bqWn‰v 1
{]IrXn hn`-h-ßƒ: {]IrXn hn`-h-ßƒ, \n¿h-N-\w, {]Ir-Xn-hn-`-h-ß-fpsS

{][m\ t{kmX-�p-Iƒ, C¥y-bpsS `q{]-IrXnbpw `qan-imkv{Xhpw ˛ kmam-

\y-amb ]T\w, C¥y-bnse \Zn-Iƒ, XÆo¿X-S-ßƒ, `qK¿` -Pet{kmX-�p-

Iƒ, C¥y-bnse [mXp-hn-`-h-ßƒ ˛ kmam-\y-amb ]T\w, tIc-f-Øns‚ `qan-

imkv{X {]tXy-I-X-Iƒ, Imem-h-ÿ, ag-e-`y-X, aÆn-\-ßƒ, Im¿jnI ]mcn-

ÿn-XnI taJ-e-Iƒ, tIc-f-Ønse [mXp-hn-`-h-ßƒ.

bqWn-‰v ˛ 2

ssPh-ssh-hn[yw: ssPh-ssh-hn[yw ˛ Bi-bw, hnhn-[-Xcw P\n-XI sshhn-

[yw, Poh-PmXnsshhn[yw, ssPh-ssh-hn-[y-aq-eyw, ssPh-ssh-hn[yw Pohs‚

\ne-\n-ev]n-∂m-[mcw, ]c-kv]c B{i-bXzw, ssPh-ssh-hn[y kwc-£-W-Øn¬

P\-ß-fpsS ]¶m-fnØw, ssPh-ssh-hn-[yhpw D]-Po-h\am¿§-ßfpw, tIc-f-

Øns‚ ssPh-hn-`-h-ßƒ, h\-ßƒ, h\-kw-c-£-W-]-≤-Xn-Iƒ, ssPh-kw-c-

£W taJ-e-Iƒ, Im¿jnI ssPh-ssh-hn[yw.

bqWn‰v ˛ 3

ssPh-ssh-hn-[y-tim-j-Whpw kwc-£-Whpw: kkyP¥p-Pm-e-ß-fpsS timj-

Ww, `ojWn t\cn-Sp∂ Poh-Pm-Xn-Iƒ, ssPh-hwi `ojWn (Red Data Book)

kqNn-I-bn¬ Dƒs∏-´n-´p≈ Pohn-Iƒ, ssPhsshhn-[y-Øn\p `oj-Wn-bmb

{][m-\-Im-c-W-ßƒ: Bhm-k- hy-h-ÿ-I-fpsS \miw, ]cn-ÿnXn aen-\o-I-c-

Ww, J\-\w, Imem-h-ÿm-hy-Xn-bm\w ]c-tZi/hntZi Poh-Pm-Xn-I-fpsS IS-

∂p-I-b‰w, ssPh-ssh-hn[y kwc-£-W-Øns‚ ]cn-Wm-a-ßƒ ˛ tÃm°v tlmw

apX¬ ssPh-ssh-hn[y Zim_vZw hsc. (Biodiversity decade - 2011 --˛2020) ssPh-

ssh-hn[y {]tZ-i-ßƒ, C¥y-bnse {]tXyI kwc-£W {]tZ-i-ßƒ, ssPh-

kw-c-£W taJ-e ˛ tZiob DZym-\-ßƒ, h\y-Pohn kt¶-X-ßƒ, IΩyq-Wn‰n

dnk¿hpIƒ, I¨k¿th-j≥ dnk¿hpIƒ, tZiob kwc-£-W-\-b-ßfpw

hyh-ÿm-]n-X-amb N -́°qSpw, tZiobh\-\bw, tZiob ]cn-ÿn-Xn-\bw, tZiob

ssPh-ssh-hn-[y-\-b-ßƒ.
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bqWn‰v ˛ 4

tIc-f-Ønse Pe-hn-`-h-ßƒ: tIc-f-Ønse \Zn-Iƒ, hrjvSn {]tZ-i-ßƒ, \Zn-

Iƒ ˛ Pohn-tXm-]m-[n-Iƒ, \Zn-Ifpw kwkvIm-chpw, Du¿÷ Dev]m-Z-\-Øn¬

\Zn-Iƒ°p≈ ]¶v, XSm-I-ßfpw Imb-ep-Ifpw ˛ P\-Po-hn-XØnse {]m[m-

\yw, Pohn-tXm-]m-[n-Ifpw Pe-t{km-X-�p-Ifpw F∂ \ne-bn¬, `qK¿`-P-e-t{km-

X-�p-Iƒ, sS¿jydn AIyp-^-tb¿kv, Be∏n _Uv, Xmgv∂ Xoc-{]-tZ-i-ßƒ,

{InÃo-enb AIyq-̂ -b¿, ̀ qK¿` Pe-hn-Xm-\-sØbpw Hgp-°n-s\bpw _m[n-°p∂

LS-I-ßƒ, `qK¿`Pe- tim-jWw, aen-\o-I-c-W- Im-c-W-ßƒ, ]p\¿÷\n

{]h¿Ø-\-ßƒ.

bqWn‰v ˛ 5

ssPh-ssh-hn-[y-kw-c-£Ww ˛ {]mtbm-KnI ]cn-Nbw
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MU ES 6104  Du¿÷hpw ]cn-ÿn-Xnbpw

bqWn‰v 1
Du¿÷hpw ]cn-ÿn-Xnbpw: kqcy≥ Du¿÷-Øns‚ Dd-hn-S-sa∂ \ne-bn¬,

kuchnIn-c-W-ßfpw Ah-bpsS {]tXy-I-X-Ifpw. a\p-jy-cpsS Du¿÷mh-iy-

ßƒ BtKmf Du¿÷ D]-t`m-K {Ia-ßƒ. C¥y-bnse Du¿÷ D]-tbm-K-co-Xn-

Iƒ, \ho-I-cn-°m-hp-∂Xpw \ho-I-cn-°m-\m-hm-Ø-Xp-amb Du¿÷ Dd-hn-S-ß-fp-

sS D¬]m-Z-\-X-Xz-ßƒ. lcntXm¿÷w.

bqWn‰v 2
\ho-I-cn-°m-\m-hmØ Du¿÷ t{kmX-�p-Iƒ: t^mkn¬ C‘-\-ßƒ: h¿Ko-

I-c-Ww, LS\, I¬°cn, s]t{Sm-fnbw, {]Ir-Xn-hm-X-Iw, I¬°-cn-∏m-fn-Iƒ (Coal

Beds),  ]o‰v, Hmbn¬, Hmbn¬ sjbv¬, Sm¿ km≥Uvkv F∂n-h-bn¬ AS-ßn-bn-

´p≈ Du¿÷-Øns‚ Af-hv.  BW-thm¿÷w: Dd-hn-S-ßfpw XXz-ß-fpw. Xm]

BW-h-ssh-Zyp-X-\n-e-b-ßƒ (Thermal and Nuclear Power Plants), t\´-ßfpw

tIm´-ß-fpw. ]mcn-ÿn-XnI kmaq-lnI BLm-X-]-T-\-ßƒ.

bqWn‰v 3
\ho-I-cn-°mhp∂ Du¿÷ t{kmX-�p-Iƒ: kutcm¿÷w: kutcm¿÷w D¬]m-

Zn-∏n-°p-∂-Xn-\p≈ \qX-\-am¿§-ßƒ, Xm]-]-cn-h¿Ø\w (Thermal Conversion),

Xm]-bm-{¥nI ]cn-h¿Ø\w (Thermo Mechanical Conversion), kuc-ssh-ZypX

]cn-h¿Ø\w (Helio Electric Conversion), {]Im-i-ssh-Zyp-X- ]-cn-h¿Ø\w

(Photo Voltaic Conversion), kap-{Z-Xm-t]m¿÷-]-cn-h¿Ø\w (Ocean Thermal

Energy Conversion), kutcm¿÷°pf-ßƒ (Solar Ponds). ]h-t\m¿÷ Dd-

hn-S-ßƒ (Sources of Wind Power): ]h-t\m¿÷ km[yXm {]tZ-i-ß-fpsS

am∏nwKv, ]h-t\m¿÷-\n-e-b-ßƒ (Wind Power Stations), hn≥Uv S¿ss_-\p-

Iƒ: Xc-ßƒ, Imcy-£-a-X, s_‰vkv ]cn-[n. `ua-Xmt]m¿÷Øns‚ Dd-hn-S-

ßƒ. Pe-X-cw-K-Øn¬ \n∂p≈ Du¿÷ßƒ (km[y-X-Ifpw ]cn-an-Xn-Ifpw).

ssPh-]ntfim¿÷w: LS-\bpw Xc-t -̀Z-ß-fpw, cq]-]-cn-Wma {]{In-b-Iƒ, _tbm-

Kymkv D¬]m-Z-\w, hmbp-c-lnX Zl-\w, amen-\y-Øn¬ \n∂p≈ Du¿t÷m¬]m-

Z-\w, s]t{Sm kkyßƒ (Petroplants), hnd-Ins‚ Pze\w aqe-ap-≠m-Ip∂

Du¿÷w: \ho-I-cn-°m-hp∂ Du¿÷ t{kmX-�p-I-fpsS ]mcn-ÿn-Xn-Im-Lm-X-

ßƒ.
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bqWn‰v 4
_Z¬ Du¿÷- t{kmX-�p-Iƒ: k¶c C‘\-ßƒ, CNG, HmIvkn-P-s‚ Afhv

h¿≤n-∏n® C‘-\-ßƒ (Oxygenated Fuels), ssPh C‘-\-ßƒ, ssl{U-P≥,

Kymkv sslss{U‰vkv, C‘\ Ad (Fuel Cell). _Z¬ C‘-t\m-]-tbm-K-Øns‚

{Ia-ßƒ: km[y-Xbpw ]cn-an-Xnbpw (A-¥¿tZ-iob ˛ tZiob ˛ tIc-fob ]›m-

Ø-e-Øn¬.

bqWn‰v 5
Du¿t÷m¬]m-Z-\hpw D]-t`m-Khpw, ]mcn-ÿnXnI ^e-ßƒ: Du¿t÷m¬]m-

Z\w, ]cn-h¿Ø\w, D]-t`mKw F∂nh krjvSn-°p∂ ]mcn-ÿn-XnI ^e-ßƒ.

]mcn-ÿn-XnI {]iv\-ßƒ Ipd-bv°p-∂-Xn-\mbn Du¿÷-hne \nb-{¥-W-am¿§-

ßƒ (Energy Pricing Technique). hnhn[ Xc-Øn-ep≈ HmUn-‰p-Iƒ: hmIv {Xq

HmUn‰v, C‚¿ao-Un-tb‰v HmUn-‰v, ka{K HmUn-‰v. Du¿÷ HmUn‰v \n¿h-l-Whpw

dnt∏m¿´v Xøm-dm-°epw Du¿÷ Imcy-£-aXm am\-Z-fi-ßƒ (Energy Effi-

cient Standards), ip]m¿im{]h¿Ø-\-ßƒ. Xt±-i-X-e-Øn¬ \n¿∆-ln-°-s∏-

Sp∂ Du¿÷-kw-c-£-W-hp-ambn _‘-s∏´ {]h¿Ø-\-ßƒ/kpÿnc Du¿÷

D]-t`m-K-co-Xn-Iƒ Xt±-iob Xe-Øn¬ ]T-\-hn-t[-b-am-°p-I.

klm-b-I-{K-Ÿ-ßƒ
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MU ES 6105 kpÿnc hnI-k\w:
      kn≤m-¥hpw {]tbm-Khpw

bqWn‰v 1
kpÿn-c-hn-I-k-\-Øns‚ ASn-ÿm-\-XXzßƒ: kpÿnc hnI-k\w ˛ ]›m-

Ø-ehpw \n¿h-N-\hpw, kpÿnc hnI-k-\-Øns‚ kmaqly, kmº-Øn-I,

]mcn-ÿn-XnI e£y-ßƒ. Zmcn{Zy \n¿am¿÷-\-Øn\pw ka-Xz-Øn-\p-am-bp≈

kpÿnc \K-c-ho-£Ww, ]mcn-ÿn-XnI ]c-kv]c _‘hpw kpÿn-c-Xbpw.

bqWn‰v 2

kpÿn-c-Xbv°v th≠n-bp≈ \b-ßfpw `c-W-kw-hn-[m-\hpw: BtKm-f-

XeØn-ep≈ XpS°w, ant√-\nbw hnI-k\ e£y-ßƒ, kpÿn-c-hn-I-k\

e£y-ßƒ, kpÿnc hnI-k-\-Øn-\mbn kºZv hyh-ÿ-bpsS ]p\-cp-≤m-cWw,

tZiob kwÿm\ lcnXh¬°-cWw, Pn.-Un.]n ]p\¿ \n¿∆-Nn-°pI, ]mcn-

ÿn-XnI \nIpXn Npa-Ø¬, hntI-{µo-I-cWhpw kpÿnc hnI-k\hpw.

bqWn‰v 3
hyh-kmb taJ-e-bn-sebpw Du¿÷-ta-J-e-bn-sebpw ]cn-Wm-a-ßƒ: D¬]-∂-

ß-fpsS kpÿn-c-X, hn`-h-ti-jn, ]p\xNw-{I-a-Ww, ]mgvhkvXp-°-fpsS B`y-

¥-c kwkvI-c-Ww, hymh-km-bnI hnk¿Py-ßƒ Ipd-bv°p-I, t¢mkvUv eq∏v

D¬]mZ\-coXnIƒ, tIm¿∏-td‰v ss\Xn-I-Xbpw- {XnXe k¶¬∏hpw (kºZv

hyh-ÿ, ]cn-ÿn-Xn, kaqlw), kpÿn-c Du¿÷-Øn-te-°p≈ am‰-ßfpw

sh√p-hn-fn-Ifpw, _Z¬ Du¿÷kwhn-[m-\-ßƒ.

bqWn‰v 4

\K-c-ßƒ, s]mXp-k-aq-lw, cmjv{Sobw: kmaq-ly, kwkvIm-cn-I, Pohn-X-ssien

kpÿncX: \K-c-ßsf ]mcn-ÿn-XnI kulr-Z-\-K-c-ß-fmbn ]p\-cm-hnjvIcn-

°pI, sNdp-\-Kc \n¿an-Xn-°mbn \K-c-hn-I-k\ {]h¿Ø-\-ß-fpsS hntI-{µo-

I-cWw, {]m¥-h¬°-cn-°-s∏-´-hcpw kpÿnc hnI-k-\hpw, hnI-k\w:

kv{Xo]p-cp-j- Ak-aXzw, Xt±-iob kwkvIm-c-ßƒ: kpÿncXm ]mT-ßƒ,

Pohn-X-ssieo am‰-ßƒ ˛ _Z¬ BtcmKy ]cn-]m-e\w.



29

bqWn‰v 5
tIc-f-Øns‚ kpÿnc hnI-k\w: {]mY-anI taJ-e-Ifpw kpÿncXbpw, ]›n-

a-L´w, ssPh-ssh-hn-≤y-kw-c-£Ww, Pe-t{km-X-�p-I-fpsS ]p\-cp-≤m-cWw (X-

Æo¿Ø-S-ßƒ, ]pg-Iƒ), Irjn-bpsS ]p\-cp-÷o-h\w, kpÿnc a’y-hn-I-

k\ \bw, Xcnip \neßƒ, tIcf hnI-k\ amXrI F{X-tØmfw kpÿn-c-

am-Wv, _Z¬ hnI-k\ amXr-I-Isf kw_-‘n-®p≈ ]T-\-ßƒ, tIc-f-Øn-s\mcp

kpÿnc Du¿÷-]-≤Xn: 2050 ap≥\n¿Øn-bp≈ Btem-N\, tIc-f-Øn-s\mcp

lcnX KXm-KXw: `mhn-bnse KXm-KX kwtbm-PnX, kpÿnc hnt\m-Z-k-©mcw,

tIc-f-Ønse lcnX sXmgn-e-h-k-c-ß-fpsS cq]o-I-cWw, tIc-f-Ønse ]m¿∏nS

{]iv\-ß-fpsS kpÿnc \n¿≤mcWw, _Z¬ \n¿ΩmW {]h¿Ø\-co-Xn-Iƒ,

amen\y kwkvIcW {]iv\hpw ]cn-lm-chpw, hnhc kmt¶-XnI hyh-km-bhpw

kpÿnc hnI-k-\hpw.
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MU ES 6206 ]mcn-ÿn-XnI kwhn-[m-\-ßfpw \nb-a-ßfpw

bqWn‰v 1
]cnÿn-Xnsb kw_-‘n®v C¥y≥ \nb-a-ßƒ: DZv`-hhpw cq]o-I-c-Whpw,

C¥y≥ h\-\n-b-aw, h\-kw-c-£W \nbaw, h\y-Pohn kwc-£W \nbaw, ]cn-

ÿnXn kwc-£W \nb-aw (EPA) ˛ 1986, XoctZi -\n-b-{¥nX taJe (CRZ) \nb-a-

ßƒ, \Zo-k-wtbm-P-\hpw A¥¿kw-ÿm\ \Zo-Pew ]¶p-sh-°epw

bqWn‰v 2
]cn-ÿnXn aen-\o-I-c-W-hp-ambn _‘-s∏´ \nb-a-ßƒ: aen-\o-I-cW \nb-{¥W

\nb-a-ßƒ (P-ew, hmbp, i_vZw), A]-I-S-km-[y-X -\n-d™ hkvXp°fpw

]mgvhkvXp-°fpw ssIImcyw sNøp-∂Xv kw_-‘n® \nb-a-ßƒ, amen\y

\n¿Ωm¿P\w kw_-‘n® \nb-a-ßƒ, Ce-Ivt{Sm-WnIv amen-\y-ßƒ, πmÃnIv

amen-\y-ßƒ kw_-‘n® \nb-a-ßƒ.

bqWn‰v 3
tIc-f-Ønse ]cn-ÿnXn \nb-a-ßfpw kwhn-[m-\-ßfpw:s\¬h-b-ep-IfpsSbpw

XÆo¿ØS-ßfpsSbpw kwc-£Ww kw_-‘n® \nb-a-ßƒ, B‰p-a-W¬ J\\w

kw_-‘n® \nb-a-ßƒ, `qK¿`Pe-hp-ambn _‘-s∏´ \nb-a-ßƒ, ]mcn-ÿn-

XnI Zp¿_e {]tZ-i-ßƒ, ]cn-ÿnXn teme {]tZ-i-ßƒ, kwc-£W kwhn-

[m-\-ßƒ, ]cn-ÿnXn \nb-a-ßfpw Xt±-i-kz-bw-`-c-W-ÿm-]-\-ß-fpsS ]¶pw

tIc-fob ]›m-Ø-e-Øn¬.

bqWn‰v 4
]mcn-ÿn-XnI \oXn-imkv{Xw: c‰vew ap\n-kn-∏m-en‰n hyh-lmcw, tKmZ-h¿Ω≥

tIkv, s]mXp-P-\-]-¶m-fn-Øw, e^m¿÷v, \nbm-a-Kncn hyh-lmcw, Fw.-kn. taØ

sIbvkv: Htew Kymkv tNm¿® hyh-lmcw, Ia¬\mYv hyh-lmcw, \¿ΩZm

_®mthm Btµm-f≥ hyh-lmcw.

bqWn‰v 5

\oXnbpw \nb-ahpw: {]mtbm-KnI CS-s]-S-ep-Iƒ: tZiob lcnX {Sn_yq-W¬

(NGT), s]mXp Xm¬]cy hyh-lm-c-ßƒ, P\-Iob ka-c-ß-fpsS {]k-‡nbpw
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MU ES 6207]mcn-ÿn-XnI BLmX \n¿Æbhpw

            Zpc-¥-\n-hm-c-Whpw

bqWn‰v 1
]mcn-ÿn-XnI BLmX \n¿Æbw (Enviornmental Impact Assessment - EIA) :

Bap-Jw, \n¿∆-N-\w, e£y-ßƒ, ]cn-Wm-aw, t\´-ßƒ.  ]mcn-ÿn-XnI BLmX

{]{In-b-bnse ]¶m-fn-Iƒ, L´-ßƒ, Xcßƒ. ]mcn-ÿn-XnI BLmX \n¿Æ-

b-{]-{In-b-bnse ASn-ÿm-\-hn-h-c-ßƒ ˛ ]cn-ÿnXn kw_-‘n-®-Xv, s{]mPIvSv

kw_-‘n-bm-b-Xv, _Z¬ s{]mP-IvSv Um‰m, BLm-X-ß-fpsS kz`mhw, BLm-

X-]-T-\-co-Xn-Iƒ ˛ BLm-X-ßsf Xncn-®-dn-bp-∂Xv (A-Uvtlm°v coXn (Adhoc

Method), sNIvenÃv (Check List), sa{Sn-Ivkv(Matrix), s\‰vh¿°vkv (Networks),

Hmh¿te-bvkv(Overlays), C≥UIvkv coXn-Iƒ (Index Method)), kky-ßfpw

h\y-Po-hn-Ifpw Dƒs∏´ ]cn-ÿnXn°v taep≈ BLm-X-ßsf tkmZm-l-c-W-

]-T-\-ß-fn-eqsS {]h-Nn-°¬, hne-bn-cp-Ø¬, eLp-I-cn-°¬. hmbp, sh≈w,

i_vZw, kky-ßƒ, h\y-Po-hn-Iƒ XpSßn hnhn-[-Xcw ]cn-ÿn-Xn-Isf kw_-

‘n® BLm-X-ßƒ a\-�n-em-°p∂Xn\p≈ ASn-ÿm-\-am¿§-ßfpw, tIkv

sÃUn-I-fpw. ]cn-ÿnXn ]cn-]m-e-\-]-≤Xn (Enviornment Management Plan), ]cn-

ÿnXn BLmX {]kvXm-h-\, ]cn-ÿnXn BLmX dnt∏m¿´ns‚ LS-\.

bqWn‰v 2
C¥y-bn¬ C.-sF.F bpsS s]mXp-ÿn-Xn: ]mcn-ÿn-\n-Im-\p-a-Xn°v \ne-

\n¬°p∂ \S-]-Sn-Ifpw am¿§-tc-J-Ifpw, C.-sF.F hn⁄m-]m\w, C.-sF.F

hnZ-Kv≤¿. Pe-]-≤-Xn-Iƒ, hyh-km-b-ßƒ, J\-\-hpw, ]md-s]m-́ n-°-epw, sslth

\n¿Ωm-Ww, Sqdnkw, sI´nS \n¿Ωm-Ww, Du¿÷w ]≤-Xn-Iƒ (Pe ˛ Xm] ˛

AWp ̨  FÆ, {]Ir-Xn-hm-XI ̨  kutcm¿÷w ̨  ]h-t\m¿÷ ]≤-Xn-Iƒ°p≈

C.-sF.F). tkmZm-l-c-W-]-T-\-ßƒ, ]mcn-ÿn-XnI BLmX ]T-\-ßƒ tIc-

fob ]›m-Ø-e-Øn¬.

bqWn‰v 3
Pohn-X-N-{I-]-T\w (Life Cycle Assesment) : Dt±-iyhpw e£y-hpw, Pohn-X-N-{I-

Øns‚ hnhn-[-L-´-ßƒ (Life Cycle Stages), F¬.-kn.F LS-I-ßƒ, BtKm-

fhpw {]mtZ-in-I-hp-amb BLm-X-hn-`m-K-ßƒ, F¬.-kn.-F-bpsS {]tbm-K-ßƒ
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˛ tkmZm-l-cW]T-\-ßƒ. kmaq-lym-LmX-]-T-\-ßƒ (Social Impact Assessment),

k©nXmLm-X ]T-\-ßƒ (Cumulative Impact Assessment).

bqWn‰v 4
Zpc¥w (ASn-ÿm-\-k-¶¬]w): \n¿h-N-\-ßƒ [Zpc-¥w, A]-ISw (Hazard),

{]Xn-Iq-e-L-S-I-ßsf t\cn-S¬ tijn (Vulnerability), A]mbw (Risk)] Zpc-¥-

ß-fpsS e£-W-ßƒ (Features), A]-I-S-Im-c-W-ßƒ (Cause Factors). Zpc-¥-

ß-fpsS h¿§o-I-cWw. Zpc-¥-ß-fpsS Um‰ t_kv: BtKm-f-˛tZ-iob˛{]mtZinI

Xe-Øn¬. tIc-f-Ønse Zpc-¥-ß-fpsS s]mXp-\n-e. tIc-f-Ønse {]IrXn Zpc-

¥-ßfpw ]mcn-ÿn-XnI {]iv\-ß-fpw. Zpc-¥-\n-hm-cWw : \n¿h-N\w, Zpc-¥-\n-

hm-cW N{I-Øns‚ LS-I-ßƒ (A]-I-S-k-‘n-bnse ]cn-]m-e-\w, A]mbw

ssIImcyw sNø¬). Zpc-¥-\n-hm-cW {]{In-b-bnse hnhn[ hn`m-K-ß-fpsS ]¶v

(Btcm-Kyw, hnhchn\n-abw, C≥jq-d≥kv, A·n-i-a-\-tk-\, t]meo-kv,

ssk\nI ˛ A¿≤-ssk-\nI hn`m-K-ßƒ, NGOs).

bqWn‰v 5
Zpc-¥-\n-hm-cWw ssIImcyw sNøp-∂-Xn-\p≈ hnhn[ \b-ßƒ ˛ sk≥Umbv

s{^bnw-h¿°v, Zpc-¥-\n-hm-cW \nb-aw, tZiob Zpc¥ \nhm-cW AtXm-dn‰n

(DZv`-hhpw [¿Ω-ßfpw), kwÿm\ Zpc-¥-\n-hm-cW AtXm-dn‰n. Zpc-¥-\n-hm-c-

W-Øn¬ Xt±-i-kzbw `c-W-ÿm-]-\-ßƒ, hnZq-c-kw-th-Z\w (Remote Sensing),

`q]-c-hn-hc hyhÿ (Geographic Information System) XpS-ßn-b-h-bpsS ]¶v.
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MU ES 6208 Imem-h-ÿbpw Imem-hÿm hyXn-bm\hpw

bqWn‰v 1

Imem-hÿm hyXn-bm\w:  imkv{Xhpw Ncn-{Xhpw: Imem-hÿm hyXn-

bm\w F¥v, Fßns\ {][m\ Bi-b-ß-fpsS Ah-tem-I\w  (Zn\m-h-ÿbpw

Imem-h-ÿbpw, Imem-h-ÿ-bpsS h¿§o-I-c-Ww, ss¢am‰nIv thcn-b-_n-fn‰n).

Imem -hÿm hyXn -bm -\ -Øns‚ Af-hp -tIm -ep -Iƒ (Measurement of

Climate Change, Monitoring and Assessment). Imc-W-ßƒ:˛ BtKmfXm]-\hpw

lcn-X-Kr-l-{]-`m-hhpw˛lcn-X-Kr-l-hm-X-I-ßƒ, \Kc Xm]-Zzo-]p-Iƒ, Hmtkm¨

]mfn-bpsS timj-Ww, eLq-I-cW am¿K-ßƒ, hmbq aen-\o-I-c-Whpw

Hmtkm¨ hmX-Ihpw DjvW ˛ ioX hmbq {]hmlw (heat and cold waves),

t•m_¬ UnΩnw-Kv, t^mkn¬ C‘-\-ß-fpsS D]-tbm-Kw, hyh-kmb hnπ-

hØns‚bpw imkv{X-hn-π-h-Øn-s‚bpw ^e-am-bp-≠mb A¥-co-£-Ønse

Im¿_-Wns‚ Af-hv. F¬\n-t\m, em\n\ ˛ BLm-X-ßƒ.

bqWn‰v 2

Imem-h-ÿ-m hy-Xn-bm-\-Øns‚ {]Xym-Lm-X-ßƒ: Xm]-h¿≤-\hv ̨  Irjn,

kky-ß-fp-tSbpw P¥p-°-fp-tS-bpw, kq£va ˛ Pohn-I-fp-tSbpw tPym{K-^n-°¬

hn\ym-k-Ønse am‰-ßƒ, tcmK-ßƒ, kap-{Z-P-e-\n-c-∏ns‚ Db¿®, a™p-cp-

I¬, ag-bpsS Af-hnepw Ime-b-f-hn-ep-ap-≠m-Ip∂ G‰-°p-d-®n-ep-Iƒ, Imem-

hÿm am‰-Øns‚ kmaq-lnI-˛-km-º-ØnI, ]mcn-ÿn-XnI {]Xym-Lm-X-ßƒ

˛ BtKmf, tZio-b, tIc-fob ]›m-Ø-ew.

bqWn‰v 3

Imem-hÿm hyXn-bm\w: ]cn-lmcw k÷-am-°¬ : Im¿_¨ amt\-

Pvsa‚ v ˛ Im¿_¨ tiJ-c-Whpw sk°p-kvt{S-j-\pw, tkmbn¬ sk°p-kvt{S-

j≥, ssPh C‘\w (Bio fuel),- Im¿_¨ Irjnbpw Im¿_¨ hmWn-Pyhpw
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(Carbon farming and Trading). Imem-hÿm hyXn-bm-\hpw Zpc-¥-ßfpw ˛ eLq-

I-cW am¿§-ßƒ (Irjn coXn, `qhn-\n-tbm-Kw, kmt¶-XnI hnZy-Iƒ, Kth-j-

Ww, kutcm¿÷-km-[y-X, kvam¿´v {KnUv, ssl{U-P≥ C‘\w, ]pXnb Irjn-

co-Xn-Iƒ, KXm-K-Xw, {Ko≥ _n¬UnwKv).

bqWn‰v 4

Imem-hÿm hyXn-bm-\-w : BtKmf kwcw-̀ -ßƒ (Initiatives): BtKmf

Xm]\w ˛ kpÿnc ]mT-ßƒ ˛ sdko-en-b‚ v kn‰nIƒ, BtKmf DS-º-Sn-Iƒ,

¢o≥ Uh-e-∏vsa‚ v sa°m-\n-kw (kn.-Un.-Fw), t{]mt´m-t°mfpIƒ, sFIy-

cmjv{S kwL-S-\-bp-ambn kl-I-cn -®p≈ t{]m{Km-ap-Iƒ, Imem-hÿm

hyXnbm\hpw C¥y≥ ]›m-Ø-e-hpw:  Irjn, {]IrXn hn`-h-ßƒ. \mj-W¬

B£≥ πm≥ Hm¨ ss¢a‰v tNbv©v (NAPCC), A¥m-cmjv{S DS-º-Sn-I-fn¬

C¥y≥ ]¶m-fn-Øw.

bqWn‰v 5

Imem-hÿm hyXn-bm-\-w : {]tbm-KnI ]cn-io-e\w: Imem-h-ÿm-hy-Xn-

bm-\-Øns‚ {]Xym-Lm-X-ßƒ: Xt±-iob Xe-Øn-ep≈ Ah-tem-I\w (^o¬Uv

kµ¿i\w/_‘-s∏´ ]T-\-ß-fpsS Ah-tem-I-\w).

klm-bI{KŸ-ßƒ

Icp-Wm-I-c≥ kn.-sI., 2012, Imem-hÿmhyXn-bm-\hpw h\-ßfpw, tIcf ̀ mjm

C≥Ãn-‰yq-´v, Xncp-h-\-¥-]p-cw.

tUm. tPm¿Pv h¿§o-kv, 2011, Imem-h-ÿbpw cmjv{So-b-hpw, amXr-`qan _pIvkv,

tImgn-t°m-Sv.

tUm. B¿. Fw. {]km-Zv (F-Un-‰¿), 2017, Imem-hÿm hyXn-bm-\hpw Im¿jn-

I-ta-J-e-bpw, ^mw sIb¿ ^ut≠-j≥.

s{]m^. Fw. sI. {]km-Zv, 2012, Imem-h-ÿbpw Bhm-k-hy-h-ÿ-bpw, tIcf

`mjm C≥Ãn-‰yq-´v, Xncp-h-\-¥-]p-cw.

tUm. F. cmP-tKm-]m¬ IΩ-Øv, 2015, BtKm-f-Xm-]-\w, amXr-`qan _pIvkv,

tImgn-t°m-Sv.

tUm. hn. iin-Ip-am¿, 2015, `qan-bpsS Bh-c-Ww, \mj-W¬ _pIvÃmƒ Xncp-

h-\-¥-]p-cw.

ca sI., Ip™n°Æ≥ Sn.-]n., 2017, Imem-hÿ am‰-Øns‚ ImWm-∏p-d-ßƒ,

Un.-kn. _pIvkv tIm´-bw.

kndnƒ Un.-hn, 2011, `qan Np´v ]-gp-°p-tºmƒ, Un.kn. _pIvkv tIm´-bw.

at\mPv Fw. kzman, 2010, BtKm-f-Xm-]-\hpw Imem-h-ÿm-am-‰-hpw, tIcf ̀ mjm

C≥Ãn-‰yq-´v, Xncp-h-\-¥-]p-cw.



39

Burroughs, W.J. 2007. Climate Change: A Multidisciplinary Approach (2nd

Edn.). Cambridge University Press.

Cartinus J. Jepma and Mohan Munasinghe, 1998, Climate change Policy,

Cambridge University Press.

Dash, Sushil Kumar. 2007. Climate Change: An Indian Perspective, New Delhi,

Cambridge University Press India Pvt. Ltd.

 IPCC, 2007: Summary for Policymakers. In: Climate Change 2007: Impacts,

Adaptation and Vulnerability. Contribution of Working Group II to the Fourth

Assessment Report of the Intergovernmental Panel on Climate Change, M.L.

Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson,

(Eds.), Cambridge University Press, Cambridge, UK, 7-22.

 Toman (Michael) (Ed.), 2002, Climate change, Economics and Policy,

Cambridge University Press.

Das, Sushil Kumar, 2007, Climate Change: An Indian Perspective, Ahamedabad:

Centre for Environment Education.

Dessler, Andrew, E. and Edward A. Parson, 2006, The Science and Politics of

Global Climate Change, Cambridge University Press.

Giddens, Anthony,  2009, The Politics of Climate Change, Cambridge (UK):

Polity Press.

Goldemberg, Jose and Oswaldo Lucon,  2010, Energy, Environment and

Development, London: Earthscan.

Govind Rajan, Mukund, 1997, Global Environmental Politics, New Delhi: Oxford

University Press.

Henson, Robert,  2006, The Rough Guide to Climate Change, London: Rough

Guides Ltd., (Alongwith Penguin Books).

Hinrichs, Roger, A. and Merlin Kleinbach, 2002, Energy: Its use and the

Environment, Singapore: Thomson Learning.

Toman, Michael, A., Ujjayant Chakravorty and Sreekant Gupta,  2004, India

and Global Climate Change, New Delhi: Oxford University Press.

Further Reading

Hansen, James, 2009, Storms of my Grandchildren, London: Bloomsbury.

Lynas, Mark,  2007, Six Degrees: Our Future on a Hotter Planet, London:

Fourth Estate (Harper Collins).

Monbiot, George, 2006, Heat How we can stop the Planet Burning, Allen Lane

(Penguin Books).



40

MU ES 6209 {]Ir-Xn-hn-̀ h ]cn-]m-e-\w

bqWn‰v 1
kw⁄-Ifpw kn≤m-¥hpw :Bhmk hyhÿ˛tkh-\hpw kwc-£-Whpw,

{KmaoW D]-Po-h-\-Øn¬ {]Ir-Xn-hn-`-h-ß-fpsS kwc-£Whpw {]m[m-\y-hpw,

Zmcn-{Zyhpw ]cn-ÿn-Xnbpw XΩn-ep≈ _‘w, {]IrXn hn`-h-]-cn-]m-e-\-Øns‚

cmjv{Sob Ncn-{Xw, ]cn-]m-e-\-kw-hn-[m-\-ß-fn¬ hcp∂ am‰-ßƒ, {]Ir-Xn-hn-

`h ]cn-]m-e-\-Øns‚ cmjv{Sob ]cn-ÿnXn hn⁄m\hpw (Political  Ecology

of Natural Resource Management), kzØ-h-Im-ihpw.

bqWn‰v 2
{]IrXn hn`h ]cn-]m-e-\-Øn-\p-≈ kmaq-ly-kw-hn-[m-\-ß-fpsS hnhn[ L´-

ßƒ: {]Ir-Xn-hn-`-hm-[n-jvTnX D]-Po-h-\-hpw, ]c-º-cm-KX kwhn-[m-\-ßfpw,

kmaq-ly-am‰ßfpw ]c-º-cm-KX kwhn-[m-\-ß-fpw, D¬]m-Z-\-hy-h-ÿ-I-fpsS

kmwkvIm-cn-I-_-‘-ßƒ, {]IrXn hn`h ]cn-]m-e-\-Øn-\p≈ B[p-\nI kwhn-

[m-\-ßƒ. \h-ÿm-]\ kn≤m-¥-ßƒ (New Institutional Theory), Writings of

Elinor Ostrom - s]mXp-BkvXn hn`-h-ßƒ (Common property resources),

s]mXp-k-©nX hn`-h-ßƒ (Common Pool resources), s]mXp {]m]y-hn-`-h-

ßƒ (Open access resources) F∂nh ]cn-N-b-s∏-Sp-Øp-I.

]mcn-ÿn-XnI [\-im-kv{X-Ønse {]IrXn hn -̀h-]-cn-]m-e\ kw⁄-Iƒ (Game

theory, Free rider), _mly-^-e-ßƒ (Externalities), discount rates, Bhm-k-

hy-h-ÿ, tkh-\-aq-ey-\n¿W-bw, ]mcn-ÿn-XnI aqey-\n¿W-bw., hne hym]\w

(Price Spread), aqey-\n¿Wbw., kzØ-h-Imi kwhn-[m-\-hpw, A\p-_‘

D¬]m-Z\ hyh-ÿ-I-fpw, DS-a-ÿm-h-Im-iw, kzØ-h-Im-i-Øns‚ {]m[m-\yw,

ÿm]-\-h¬°-cWw.

bqWn‰v 3
kmaq-lym-[n-jvTnX {]Ir-Xn-hn-`h ]cn-]m-e-\-Øns‚ hnhn[ khn-ti-j-X-Iƒ:

AXn-Po-h-\-ÿm-]-\-ß-fpsS cq]o-I-cWw (Building resilient institutions),

kpÿn-c-Xm XXz-ßƒ ˛  {]IrXn hn`h ]cn-]m-e-\-w : enwK-]-Z-hn, AcnIphXvI-

c-Ww. {]Ir-Xn-hn-`-h-]-cn-]m-e\ Bkq-{X-W-Ønse B[p-\nI D]m-[n-Iƒ ˛
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hnZqc kwth-Z-\w  (Remote sensing), `q]-c-hn-h-c-hy-hÿ  (Geographic Infor-

mation System).

{]tXyI ]T-\-ßƒ:

1. kpÿnc Irjnbpw {Kma-hn-I-k-\hpw

2. XSn CXc h\ D¬]-∂-ß-fn¬ \n∂p≈ hcp-am\w

3. kmaq-lym-[n-jvTnX Ct°m-Sq-dnkw

bqWn‰v 4
FØt\m Ct°m-fPn

hwio-b-]-cn-ÿnXn imkv{Xw (Ethnoecology) : \n¿h-N\w, Bibw, Ncn-{Xw,

e£yw, L´-ßƒ. ]mc-ºcy ]mcn-ÿn-XnI hn⁄m\w (Tradional Ecological

Knowlege), ]mc-º-cy-]m-cn-ÿn-XnI hn⁄m-\-Øns‚ {]m[m-\yhpw aqey-hpw,

]mc-º-cy-]m-cn-ÿn-XnI hn⁄mhpw {]Ir-Xn-hn-`-h-]-cn-]m-e-\-hpw. ]mc-ºcy

_u≤nI kzØ-h-Imiw (Indigenous Intellectual Property Rights), {]mtZ-inI

]¶m-fn-Øw. ]mc-º-cy-]m-cn-ÿn-XnI hn⁄m-\-Øn\v th≠n-bp≈ \nb-a-ßfpw

\b-ß-fpw. hwiob ]cn-ÿnXn imkv{X-Øns‚ km[y-X-Iƒ. tKm{X-]-cn-ÿnXn

hn⁄m-\-Øn¬ \n∂p≈ Dƒ°mgvN (Insights from ethnoecology).

bqWn‰v 5

`q]-c-hn-h-c-hy-hÿ (Georgraphic Information System) sb ASn-ÿm-\-s∏-Sp-

Øn-bp≈ {]Ir-Xn-hn-`-h-]-cn-]m-e\w (tI-c-fob ]›m-Ø-e-Øn¬) ˛ {Kq∏v

t{]mPIvSpIfpw ]cn-io-e-\hpw.

klm-bI{KŸ-ßƒ

Hcp kwLw teJ-I¿, 2012, ]cn-ÿnXn imkv{Xob ho£Ww, tIc-f-`mjm

C≥Ãn-‰yq´v, Xncp-h-\-¥-]pcw.

at\mPv Fw. kzman, 2015, dntam´v sk≥knw-Kv, tIc-f-`mjm C≥Ãn-‰yq´v, Xncp-h-

\-¥-]pcw.

Agarwal, A and Gibson, C.C., 1999, Enchantment and Disenchantment: The

Role of Community in Natural Resource Conservation, World Development,

Vol. 27, No.4 pp. 629-649.

Berkes, Fickret, J.Colding,and C.Folke. 2000 Rediscovery of traditio

nal ecological knowledge as adaptive management. Ecological

Applications10 (5), pp.1251-1262.

Brosius, J.P, A Lowenhaupt Tsing and C. Zerner, 1998, Representing

communities: Histories and politics of communities - based on natural resource

management. Society and Natural Resources, 11 (2) : 157 - 168.
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Shailendra K. Singh, Subhash.C, Kundu and Shobhu Sing, 1998, Disaster
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MU ES  6210 Kth-j-WcoXn-imkv{Xw

bqWn‰v 1
Kth-jWw: \n¿h-N-\w, D¬]-Øn, A¿∞-hym-]vXn, e£y-ßƒ, DØa Kth-

j-W-Øn-\p-th≠ KpW-ßfpw am\-Z-fi-ßfpw. Kth-jW amXr-I-Iƒ (ssk-

≤m-¥n-Iw, {]bp-‡n-Iw, hnh-c-Wm-fl-Iw, Ncn-{Xm-[n-jvSn-Xw, \nco-£-Wm-fl-Iw,

]co-£-Wm-fl-Iw, KpWm-fl-Iw, KWm-flIw).

bqWn‰v 2
Kth-j-W-Øns‚ hnhn-[-L-´-ßƒ: Kth-jW hnjbw Is≠-Ø¬, en‰-td-®¿

k¿th, ]cn-Iev]-\-bpsS cq]o-I-c-Ww, Kth-j-W-cq-]-tc-J (Synopsis), Kth-

jW kmw]nfpI-fpsS cq]Iev]-\, ZØ-ti-J-c-Ww, s{]mPIv‰v \S-∏m-°¬, hnh-

c-ß-fpsS A]-{K-Y\w, \nK-a-\-ß-fpsS km[q-I-cWw, {]_-‘-c-N\ (Thesis

Writing) .

bqWn‰v 3
hnh-c-ti-J-c-Whpw A]-{K-Y-\hpw: hnh-c-ti-J-cWw -˛ {]mY-anI ZØ-ti-J-c-

W-co-Xn-Iƒ (\nco-£-Ww, A`n-apJw, tNmZym-h-en-bn-eqsS D≈ hnh-c-ti-J-c-

Ww, sjUyq-fp-I-fn-eq-sS-bp≈ hnh-c-ti-J-cWw), ZznXob ZØ tiJ-cWw (Zzn-

Xob ZØ-Øns‚ B¥-cn-I, _mly -t{km-X-�p-Iƒ) kmwπnMv X{¥-ßƒ:

s{]m_-_n-en‰n kmwπnMv (knw]nƒ dm≥Uw kmwπnMv, knÃ-am-‰nIv kmwπnMv,

kv{Sm‰n-ss^Uv kmwπnMv, ¢Ã¿ kmwπnMv, aƒ´n-tÃPv kmwπnMv). t\m¨ t{]m_-

_n-en‰n kmwπnMv (I¨ho-\n-b‚ v kmwπnMv, PUvPvsa‚ v kmwπnMv, Izm´

kmwπnMv, kvt\mt_mƒ kmwπnMv). hnh-c-ß-fpsS A]-{K-Y\w: Sm-_p-te-j≥,

]´n-I, tcJob Nn{Xo-I-c-Ww, kmwJnI coXn-I-fn-eq-sS-bp≈ hnh-c-ß-fpsS A]-

{K-Y\sØ∏‰n-bp≈ ASn-ÿm-\-[m-c-W-Isf ]cn-N-b-s∏-Sp-Ø¬ (Measures of

Central Tendancy & Dispersion, Standard Error, measurement of Skewness &

Kurtosis, Correlation Analysis, Regression Analysis, ANOVA, ]cn-I-ev]-\-]-cn-

tim-[\ ˛ t-test, F-test, Chi-Square test. t\m¨ ]cm-sa-{SnIv sSÃns‚ ASn-

ÿm\ [mc-W-Iƒ ˛ Kruskal - Wallis test, Mann - Whitney U test, Wilcoxon

Test).
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bqWn‰v 4
]¶m-fnØ Kth-j-W-Øns‚ coXn-imkv{Xw: hnhn-[-Xcw ]¶m-fnØ Kth-j-

W-co-Xn-Iƒ ˛ {ZpX -{Kma hni-I-e\w (Rapid Rural Appraisal), ]¶m-fnØ {Kma

hni-I-e\w (Participatory Rural Appraisal), ]¶m-fnØ ]T-\ -{]-tbm-K-coXn (Par-

ticipatory Action & Learning Method)

bqWn‰v 5
Kth-jW-hpw A\p-_-‘-L-S-I-ßfpw:

ASn-°p-dn∏v (Footnote), {KŸ-kqNn (Reference) Xøm-dm-°¬, {KŸ-kq-Nn-bpsS

hnhn[ amXr-I-Iƒ. Kth-jW t]∏-dp-Iƒ/Kth-jW dnt∏m¿´v (kmt¶-XnI

dnt∏m¿´v , P\-{]nb dnt∏m¿´v)/{]_-‘-cq-]-tcJ (Synopsis) Xøm-dm-°¬. ktΩ-

f-\-ßƒ (Seminar), knwtºm-kn-bw (Symposium), in¬]-ime (Workshop) Ch

XΩn-ep≈ hyXym-kw, ISSN, ISBN, Kth-j-W-\n-e-hmc kqN-Ißƒ: Cw]mIvSv

^mIvS¿, h-index. Kth-jW s{]mt∏m-k¬ Xøm-dm-°epw [\-k-lmb GP≥kn-

I-fpw.  Kth-jW ss\Xn-I-X (Research Ethics). cN-\m-tam-jWw (Plagiarism).

klm-b-I-{K-Ÿ-ßƒ
-tUm. AtimIv Un{Iq-kv, 2019, Kth-j-W-Øns‚ coXnbpw \oXn-bpw. ]mh-

\mfl ]ªn-tjgvkv ss{]h‰v enan-‰-Uv, tImgn-t°m-Sv.

Goode, William, J., Paul K. Hatt, 1981, Methods in Social Research, McGraw-

Hill.

Hawkins, Clifford, F., Marco Sorgi, 1985, Research: How to plan, speak and

write about it, Berlin: Springer-Verlag.

Kothari, C.R., 2004, Research Methodology: Methods and Techniques, New

age International Publishers Ltd, New Delhi.

Kothari, C.R., Garg, G. 2014, Research Methodology: Methods and Techniques,

New age International Publishers Ltd, New Delhi.

Panneerselvam, R., 2014, Research Methodology, PHI Learning Private Limited

New Delhi.

Neuman, William Lawrence, 2009, Social Research Methods: Qualitative and

Quantitative Approaches, Pearson/Allyn and Bacon.

Ranjith Kumar, 2014, Research Methodology. Saga Publications Private Ltd.

New Delhi

Wilkinson, T.S., Bhandarkar, P.L., 2003, Methodology and Techniques of Social

Research, Himalaya Publishing House.

Young, Pauline, V., Calvin F. Schmid, 2012,  Scientific Social Surveys and

Research, Literary Licensing.
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aq∂mw ska-Ã¿

MU SES  6311 ]mcn-ÿnXnI ck-X-{¥hpw hnt«-j-W-k-t¶-X-ßfpw

MU SES  6312 ]cn-ÿnXn kwc-£W hn⁄m\w

MU SES  6313 ]mcn-ÿn-XnI `qimkv{Xw

MU SES  6314 ]cn-ÿnXn aen-\o-I-c-Whpw \nb-{¥-Whpw

MU SES  6315 ^o¬Uv hnkn‰v/]T-\-bm{Xm dnt∏m¿´v

MU SES  6316 {]mtbm-Kn-I- ]cn-io-e\w

s]mXp-sF-—nIw

MU ES  6317 ]mcn-ÿn-Xn-Im-tcm-Kyhpw hnZym-`ym-khpw

sF-—nI hnj-b-ßƒ

MU SES  6318 ]mcn-ÿnXnI kmº-ØnI imkv{Xhpw

]cn-ÿnXn ]cn-]m-e-\hpw

MU SES  6319 ]mcn-ÿn-XnI ssPh-km-t¶-Xn-I-hn-Zybpw

]mcn-ÿn-XnI hnj-im-kv{Xhpw
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MU SES   6311 ]mcn-ÿnXnI ck-X-{¥hpw

   hnt«-j-W-k-t¶-X-ßfpw

bqWn‰v 1
]mcn-ÿn-XnI- ck-X{¥w: k¶¬]-\-ßfpw km[y-X-I-fpw, apJy-]m-cn-ÿn-XnI

LSIßƒ, {]Ir-Xn-bnse Nm{In-IX ˛ B¥-cn-Ihpw _mly-t{]-cn-X-hp-amb

Nm{InI {]Xn-`m-k-ßƒ (Endogenic and Exogenic Cycle). Pe-Nw-{I-a-Ww,

Im¿_¨, HmIvkn-P≥, ss\{S-P≥, t^mkv^-d-kv, kƒ^¿ F∂o aqe-I-ß-

fpsS Nw{I-a-Ww. Xm]-K-XnI \nb-a-ßƒ (Laws of thermodynamics) ˛ Xm]-hn-

\n-ab {]{In-b-Iƒ (Heat transfer processes). hyXykvX kº¿°-X-e-ß-fn-eq-

sS-bp≈ {Zhy-Øn-s‚bpw Du¿÷-Øn-s‚bpw hn\n-abhpw (Mass and Energy

transfer across the various interfaces) {Zhy-kw-Xp-e-\hpw (Material Balance).

]cn-ÿnXn ck-X{¥w ˛ ASn-ÿm-\-kn-≤m-¥-ßƒ. cmk-{]-h¿Ø-\-ß-fnse

At]-£n-I-K-W-\ (Stochiometry). Kn_vkv Du¿÷w, cmk-tijn (Chemical

Potential), cmk-kw-Xp-e-\w (Chemical Equilibrium). Aavf ˛ £mc cmk

{]h¿Ø-\-ßƒ. tebXzKpWnXw (Solubility Product), Pe-Øn¬ hmX-I-ß-

fpsS tebXzw, Im¿_-tW‰v hyh-ÿ. sslt{Um Im¿_-Wp-Iƒ ˛ ]qcn-Xhpw

A]q-cn-Xhpw. hnIn-cW sFtkm-tSm-∏p-Iƒ (Radioisotopes).

bqWn‰v 2
A¥-co£ ck-X{¥w: A¥-co-£-Øns‚ LS-\bpw hn\ym-khpw, A¥-co-£-

Ønse IWn-I-Iƒ, Atbm-Wp-Iƒ, dmUn-°-ep-Iƒ. `qan-bpsS hnIn-cW kwXp-

e-\w (Earths Radiation Balance). A¥o-c-£-Ønse cmk-{]-h¿Ø-\-ßƒ, {]Im-

i-cmk {]h¿Ø-\-ßƒ. HmIvknP\pw Hmtkm¨ ck-X-{¥hpw, Hmtkm¨

Zzmcw, lcnX Krl-{]-̀ m-hw. {]-Im-i-cm-k-{]-h¿Ø-\-ß-fm-ep-≠m-Ip-∂ ]pI-a™v

(Photochemical smog), Aavf-a-g, Im¿_-Wn-I-hpw  AIm¿_-Wn-I-hp-amb A¥-

co£ [qfn-I-fpsS cq]o-I-c-W-Øn\v Imc-W-am-hp∂ cmk-{]-h¿Ø-\-ßƒ. ]n.-

F.-F≥ (s]-tdmIvkn Ak-ss‰¬ ss\t{S-‰v), _m-jv]-ioe Im¿_-WnI kwbp-

‡-ßƒ (Volatile Organic Compounds), Jc-{Zm-hI kq£va [qfn-I-fpsS ck-

X-{¥w (Aerosol Chemistry).

Pe-c-k-X{¥w: Pe-Øns‚ cmk-`u-XnI KpW-ßƒ, kap{ZPe-Øns‚ `uXnI

ck-X-{¥w, ip≤-P-e-Øn-tebpw aen-\-P-e-Øn-tebpw tImwπ-Ivkp-I-fpsS cq]o-

I-cWw (Complexation in natural water and waste water), teb-hm-bp(DO),

ssPh-hmbp tNmZ\(BOD), cmk-hmbp tNmZ\ (COD), Dud¬ (Sedimenta-
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tion), Dd-Iq-S¬ (Coagulation), Du‰¬ (Filtration), ]n.-F®v(pH), HmIvko-I-c-W-̨ -

\o-tcm-Ivko-I-c-W-£-aX (Eh) F∂o k¶¬]-\-ßƒ.

aÆns‚ ck-X{¥w: aÆns‚ LS-\bpw hn\ym-khpw, `uXn-Ihpw cmk-]-c-

hp-w ssPh--hp-amb {]{In-b-I-fn-eq-sS-bp≈ ]md-I-fpsS A]Nbw (weather-

ing), aÆns‚ cq]o-I-cWw \nb-{¥n-°p∂ LS-I-ßƒ, aÆns‚ cq]-LS-\bpw

h¿§oI-c-Whpw (Soil Profile and Classification), aÆnse Cu¿∏hpw hmbp-

hpw, aÆnse Im¿_-Wn-Ihpw AIm¿_-Wn-I-hp-amb LS-I-h-kvXp-°ƒ,

aÆnse Aavf ˛ £mc ˛ Atbm¨hn-\n-a-b-cmk {]h¿Ø-\-ßƒ, aÆnse

kq£va ÿqe-t]m-j-I-ßƒ, ss\{S-P≥ ]Ÿm-hp-Iƒ (Nitrogen Pathways) ˛

aÆns‚ F≥.-]n.-sI. (NPK).

bqWn‰v 3
--hnjab-amb cmk-]-Zm¿∞-ßƒ (Toxic Chemicals): Im¿_-Wn-I teml-ßƒ,

L\-tem-l-ß-ƒ. IoS-\m-in-\n-Iƒ: h¿§o-I-c-Ww, A\-¥-c-̂ -e-ßƒ ̨  Hm¿Kmt\m

t¢mdn≥, Hm¿Kmt\m t^mkvt^-‰v, Im¿_-ta-‰p-Iƒ, ssUtbm-Ivkn≥, ^yqdm≥,

t]mfn-t¢m-dn-t\-‰Uv ss_^nt\-bn-ep-Iƒ (PCBs), t]mfn \yq¢n-b¿ Btcm-am-

‰nIv sslt{Um Im¿_-Wp-Iƒ (PAHs). ssPh-km-{µo-I-c-Ww (Bioaccumulation) ,

ssPh Bh¿[-\w (Biomagnification). L\-tem-l-ß-fp-tSbpw (sa¿°p-dn, ImUvan-

bw, seUv, t{Iman-bw) D]-tem-l-ß-fp-tSbpw (B-gvk-\n-Iv, skeo-\n-bw) ssPh-

c-k-X-{¥w. ÿmh-c-Im¿_-WnI aen-\o-Im-cn-Iƒ (t]-gvkn-Ã‚ v Hm¿Km-\nIv

s]mfq-´≥kv), kv]okn-tb-j≥. L\-tem-l-ß-fpsS hnj-en-]vX-Xbpw ssPh-

km-{µo-I-c-W-hpw. A¿_p-Z-Im-cn-Iƒ (Im-gvkn-t\m-P≥kv).

bqWn‰v 4
--hnt«jW/A]-{K-Y-\-co-Xn-I-fpsS ASn-ÿm-\-X-Xz-ßƒ: hnhn-[-bn\w kq£va

Z¿in-\n-Iƒ (Microscopes): {]Im-i-kq£va Z¿in-\nbpw (Light Microscope)

Ce-Ivt{Sm-WnI kq£va-Z¿in-\n-bpw (Electron Microscope). {]h¿Ø-\-X-Øz-

ßfpw {]tbm-P-\-ß-fpw. A\p-am-]\ am¿§-ßƒ (Titrimetry): Aæ-- -˛ -£mc

A\p-am-]\w (Acid base Titration), A\p-am-]\ kwkq-N-I-ßƒ (Indicators),

Aæ-X, £mc-X, ]cn-ÿnXn ]T-\-Øn¬ A\p-am-]\ am¿§-ß-fpsS D]-tbm-K-

ßƒ. kzX- {¥-Im¿_¨ssU HmIvssk-Uv (Free Carbondioxide) ,

ssPhIm¿_¨, tebhmbp (DO), ssPh hmbp tNmZ\ (Biological Oxygen

Demand), cmkhmbp tNmZ\ (Chemical Oxygen Demand) F∂n-h-bpsS \n¿Æ-

bhpw XXz-ß-fpw. aÆnse ssPh-Im¿_¨. Kpcp-Xz-am-]-\w (Gravimetry). hyman-

{i-am-]-\w (Complexometric titration): C.-Un.-Sn.-F. (EDTA) D]-tbm-Kn-®p≈

A\p-am-]-\w. h¿Æ-am-]-\w (Colorimetry), kvs]Ivt{Smt^mt´msa{Sn. _nb¿ ˛

emw_¿´v \nbaw. kvs]Ivt{Sm-t^mt´m ao‰¿: C\-ßƒ D]-tbm-K-ßƒ. ̂ vsfbnw

t^mt´m-sa-{Sn. ̂ vfpdn-sa{Sn (Fluorimetry): {]Xn-Zo-]vXnbpw kv̂ pcZo]vXnbpw (Fluo-

rescence and Phosphorescence). h¿Æ-tc-JW k{º-Zm-b-ßƒ (Chromato-

graphic Methods). A]-tI-{µWw (Centrifuge): C\-ßƒ, D]-tbm-K-ßƒ. Ce-

Ivt{Sm-t^m-tdm-kn-kv: ASn-ÿm-\-X-Xz-ßƒ, h¿§o-I-c-Ww, D]-bp-‡-X-Iƒ

bqWn‰v 5
--lcn-X-c-k-X{¥w: \n¿h-N\w, ASn-ÿm-\-X-Xz-ßƒ
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klm-b-I-{K-Ÿ-ßƒ

cma-N-{µ≥ sImSm-∏-≈n, Ite-jv, B¿., 2014, kb≥kv F≥ssk-t¢m-]o-Un-b,

t{ZmWm-Nmcy ]ªn-t°-j≥, tImgn-t°m-Sv.

]m∏q-´n, sI., _me-Ir-jvW≥ sNdp∏m (F-Un-t‰-gvkv), 2016, imkv{X-\n-L-≠p,

tIc-f-imkv{X kmln-Xy-]-cn-j-Øv.

inh-Zm-kv, Fkv. (F-Un-‰¿), 2012, imkv{Xw F{X efn-Xw, hmeyw 3, ck-X-{¥w.

Xpº-a-¨ tXma-kv, 2012, ]cn-ÿnXn hn⁄m-\-tIm-iw, tIc-f-kw-ÿm\ k¿∆-

hn-⁄m-\-tImi C≥Ãn‰yq-´v, Xncp-h-\-¥-]p-cw.

Anastas, P. T. and Warner, J. C.  1998, Green Chemistry:Theory and Practice,

Oxford University Press,

Christian, G.D. 2000, Analytical Chemistry, 6th edition, John Wiley & Sons.

Chopra, J.K., 2019, General Science and Technology, Unique Publishers,

New Delhi.

Clark, J. and Macquarrie, D. 2002, “Handbook of Green Chemistry &

Technology”, Blackwell Science,

De.A.K., 1994, Environmental Chemistry. New Age International Ltd. New

Delhi.

Eving,  G.W., 1985, Instrumental Methods of Chemical Analysis, 5th Ed.,Mc-

Graw Hill Book Company.

Lancaster, M. 2010, Green Chemistry. An Introductory Text, 2nd Ed., RSC

Publishing,

Manahan, S.E.,1999,  Environmental Chemistry. Lewis Publishers.USA.

Publishing, Cambridge.

Radojecic M. and Bashkin V.N., 2007, Practical Environmental Analysis.

RSC

 Santra, S.C., 2004,  Environmental Sciences. New Central Book Agency,

Kolkata.

Skoog D.A., F.J. Holler and Nieman, 2003, Principles of Instrumental

Methods, 5th Ed.,Thomson Asia Pvt. Ltd., Singapore.

Thomous S. Spiro and William M. Stiglicini, 2002, Chemistry of the

Environment, Prentice Hall of India Pvt. Ltd.

Tundo, P., Perosa, A. and Zecchini, F. (Eds.), 2007, Methods and Reagents

for Green Chemistry. An introduction, Wiley-Interscience.



49

MU SES  6312  ]cn-ÿnXn kwc-£W hn⁄m\w

bqWn‰v 1
P\-kw-Jybpw ]cn-ÿnXn kwc-£-Whpw: ]c-ÿnXn kwc-£W {]ÿm-\-

ß-fpsS Ncn{Xw: tZiobhpw A¥¿tZ-iobhpw. Bhm-k-hy-h-ÿ-bnse Poh-

Pm-Xn-I-fpsS A\ptbm-PyXbpw Poh-\-£-a-Xbpw (Fitness and Viability of Popu-

lation), Ipd™ Poh-\-£-aX-bp≈ P\-kw-Jy- F∂ Bibw (Concept of Mini-

mum Viable Population),  sl‰ntdm ssktKm-kn-‰nbpw A\p-tbm-Py-Xbpw

(Heterozygocity and Fitness), sshhn-[y-{I-ahpw (Pattern of Diversity), hnc-f-X (rar-

ity), tZiy ˛ KW-koa (Endemism), hwi-\m-i-®p-gn-Iƒ (Extionction Vortices).

]p\cp¬]m-Z-\-Øns‚ Af-hp-tIm-ep-Iƒ [{]-P-\-\-Øn-\p≈ Bhmk-ÿ-e-

ßƒ (Breeding Habitats), CW-tN-c¬ coXn-Iƒ (Mating Systems), C≥{_o-UnwKv

Un{]-j≥ (Inbreeding Depression), P\n-XI°p∏n°gpØpIƒ (Genetic Bottle

Necks). P\n-X-I-]-c-amb ]cn-an-Xn-Iƒ (Genetic Constraints)]: kmaq-lnI {]{In-

bIƒ: kmaq-lnI ÿnc-Xbpw LS-\bpw (Community Stability and Structure),

kl-m-\p-Iq-e-\hpw (Coadaptation),  kl-]-cn-Wm-ahpw (Coevalution), (kky-

ß-fp-sSbpw P¥p-°-fp-sS-bpw {]Xn {]h¿Ø-\-ßƒ), IotÃm¨ Poh-Pm-Xn-

Iƒ, ta¬ssI-bp≈ Poh-Pm-Xn-Iƒ (Dominant Species) , kqNI Poh-Pm-Xn-

Iƒ (Indicator Species), Aw{_√m Poh-Pm-Xn-Iƒ, kzm`m-hn-Ihpw Ir{Xn-a-hp-

amb Bhm-k-hy-h-ÿ-bnse C≥{_oUnwKv amµyw (Inbreeding Depression)Hu´v

{_oUnwKv amµyw (Out Breeding Depression). sshc-fyhpw hwi-\mi ̀ oj-Wnbpw

t\cn-Sp∂ Poh-Pm-e-ß-fpsS kwc-£-Ww.

bqWn‰v 2
kwc-£-W-Øns‚ t\´-ßƒ: ssPh-ssh-hn[yw : Blm-cw, Huj-[-ßƒ, sa®-

s∏´ C\-ßƒ F∂n-h-bpsS t{kmX�v F∂ \ne-bn¬, kuµ-cym-fl-Ihpw

kmwkvIm-cnIhpamb t\´-ßƒ, kmaq-lnI tkh-\-ßƒ. kpÿnc hnI-k-

\w, ssPh-ssh-hn-[y-Øns‚ aqey-\n¿W-bw, ]cn-ÿnXn -tk-h-\-ßƒ (A-¥-

co-£-Ønse hmX-I-L-S\ \ne-\n¿Øp-I,  Imem-hÿm\nb-{¥Ww, {]IrXym-

ep≈ IoS-\n-b-{¥-Ww, ]cm-KWw, aÆns‚ cq]o-I-cWhpw kwc-£-Whpw, Pe-

kw-c-£-Whpw ip≤o-I-c-Whpw, t]mj-I- Nw{IaWw).-

bqWn‰v 3
hwi-\miw: BtKm-f-h-\-\-io-I-c-W-tØmXpw hwi-\m-i- `oj-Wn-Ifpw. hwi-

\m-i-Øn\p≈ Imc-W-ßƒ: Bhm-k-hy-h-ÿ-IfpsS \miw, hyh-km-b-h-XvI-
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c-Ww, th´-bm-S¬, A[n-\n-thi Poh-Pm-Xn-I-fpsS hym]\w. `ua-Im-e-]-cn-[n-

bn-ep≈ hwi-\m-iw (Extinction through Geological Time Scale) : Iq´-hw-i-\m-iw

(Mass Extinction). \ne-hnse hwi-\m-i-{]h-W-X-Iƒ (Current Extinction Trends).

bqWn‰v 4
]mcn-ÿn-XnI kwc-£-W-co-Xn-Ifpw dnk¿hp-I-fpsS cq]-I-ev]-\bpw: X\Xv

kml-N-cy-Øn-se ]cn-]m-e\w (In-situ) -˛ (ssPh kwc-£-W-ta-J-eIƒ, tZio-

tbm-Zym-\w, kt¶-X-ßƒ, Imhp-Iƒ apX-em-b-h). Ir{Xna kml-N-cy-Ønse

(Ex-situ) ˛ (s_m-´m-Wn-°¬ Km¿U≥, kpthm-f-Pn-°¬ Km¿U≥ Po≥ _m¶v,

]psºm-Sn, hnØp-Iƒ F∂n-h-bpsS _mKp-Iƒ, Snjyp Iƒ®¿, Un.-F≥.F

_m¶pIƒ). kwc-£W am¿§-ßƒ: Poh-Pm-Xn-Iƒ ˛ ]cn-ÿn-Xn-bp-am-bp≈

_‘w, Zzo]ob Poh-̀ u-a-imkv{Xw (Island Biogeography), Bhm-k-hy-h-ÿ-bpsS

Xp≠v h¬°-cWw (Habitat Fragmentation), koam-{]-`mhw (Edge Effect), Poh-Pm-

e-ß-fpsS hwi-\mi ]q¿∆-L-´-Ønse \nc°v (Faunal Relaxation Rates), kwc-

£nX{]-tZißfpsS hep∏w (Reserve Size),  SLOSS ]T-\-ßƒ, BFFP Ba-tkm¨

t{]mPIvS.v

bqWn‰v 5
]cnÿnXn kwc-£W {ia-ßƒ: Bhm-k-hy-h-ÿ-I-fpsS ]p\x-ÿm-]\w,

hos≠-Sp-°¬, ]p\cp÷o-h-\w (\S-]-Sn-Ifpw L´-ß-fpw tIc-fob ]›m-Ø-

e-Øn¬). BtKmf ]cn-ÿn-Xn kwc-£W ]cn-{i-a-ß-fpsS s]mXp Ah-tem-

I\w (Global Protected Area Network), kwc-£nX taJ-e-Ifpw {]h¿Ø-\-ßfpw

(UNESCO), ssPh-ssh-hn[y tI{µ-ßƒ (IUCN) kwc-£W hn`m-K-ßƒ (WCMC

Sites).
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MU SES 6313 ]mcn-ÿn-XnI `qimkv{Xw

bqWn‰v 1
`qan-bpsS D¤-hhpw ]cn-Wm-ahpw, `qan-bpsS B¥-cn-I-L-S\ ˛ AI-Im-ºv,

am‚n¬, `qh¬°w. ^eI hnh¿ØnIw (Plate Tectonics) ˛ kap-{Z-X-S-hym-

]\w (Sea floor spreading) ˛ h≥Ic hnÿm-]\w (Continental drift). `qan-

bpsS D]-cn-X-e-Øn¬ {]h¿Øn-°p∂ _e-ßƒ ˛ hnh¿Øn-I, ]S-e-hn-cq-]-

W _e-ßƒ (tectonic and diastrophic forces), ̀ ua Ime-{Iaw(Geological time

scale). `qan-bpsS Du¿÷-_-UvP-‰v, `qan-bpsS Ne-\-ßfpw EXp-°fpw, `qanbpw

kqcy\pw XΩn-ep≈ _‘w, kqcy-Xm-]hpw (Insolation) A£mw-i-Øn\pw

EXp-°ƒ°pw A\p-k-cn-®p≈ AXns‚ hyXn-bm-\hpw. `qan-bpsS Xm]-]-cn-

ÿn-Xnbpw EXp°-fpw, sImdn-tbm-fnkv _ew, a¿±-Øns‚ Ncn-hp-am-\w (Pres-

sure Gradient), Imem-hÿmLS-I-ßƒ ˛ A¥-cot£mjv-am-hv, B¿{Z-X, taL-

ßƒ, h¿j]mXw, Im‰v. [mXp-°-fp-sSbpw ine-I-fp-sSbpw Bhn¿`m-hw ̨  Bt·-

b, Ah-km-Z, Imbm-¥-cnX ine-Iƒ. A]-£b {]{Inb (Weathering Pro-

cess). C¥y-bn-se-bpw, tIc-f-Øn-tebpw [mXp-hn-`-h-ßƒ, J\-\hpw ]md-s]m-

´n-°epw krjvSn-°p∂ ]mcn-ÿn-XnImLm-X-ßƒ.

bqWn‰v 2
Pe-hn-̀ -h-ßƒ: ̀ qan-bn¬ Pe-Øns‚ hnX-cWw ̨  BtKm-f-X-ew, tZio-bw, {]mtZ-

inIw. sslt{Um-fPnbpw sslt{Um-Pn-tbm-f-Pnbpw: Pe-t{km-X-�p-I-fpsS Xc-

t`-Z-ßƒ, D]-cn-X-e-P-ew, `qK¿`Pew, Pe-Øns‚ e`y-Xbpw D]-tbm-K-ß-fpw.

\Zo-XSw (Drainage basin) ˛ \n¿h-N-\w, khn-ti-j-XIƒ, \Zn-I-fpsS {Iaw

(Drainage Pattern), {]hm-l-ß-fpsS h¿§o-I-c-W-hpw {Iao-I-c-W-hpw (Stream

classification and ordering). ̀ qK¿ -̀Pew (Groundwater) : t{kmX-�p-Iƒ, ̀ qK¿ -̀

P-e-Øns‚ km∂n-≤yhpw Hgp-°pw, -`q-P-e-hn-Xm-\w (Groundwater table), `qP-

e-kvX-c-ßƒ (A-Izn^¿, AIzn-´m¿Uv, AIzn-¢q-Uv), `qP-et]m-j-Ww (Ground-

water recharge), ag-sh-≈-s°m-bvØv. \o¿Ø-S-]-cn-]m-e-\w (Watershead man-

agement): k¶¬∏-\-ßƒ, kmaq-ly-km-º-Øn-I-h-i-ßƒ. sFtkm-tSm-∏v

sslt{Um-fPn: k¶¬∏-\-ßƒ, {]tbm-K-ß-ƒ.

bqWn‰v 3
{]Ir-Xn-bn¬ \n∂p≈ A]-I-S-km-≤y-X-Iƒ: Imc-W-ßƒ, ^e-ßƒ, {]Xn-

tcm-[-ßƒ, {]h-N-\w, eLq-I-c-Ww, `qIº-ßƒ, Dcpƒs]m-´¬, sh≈-s∏m-

°w, AKv\n]¿∆X kvt^mS-\w, sImSp-¶m-‰v, hcƒ®, Im´p-Xo, aÆn-Sn-®n¬,



53

kp\m-an, taL-hn-kvt^m-S-\w, IS-em-{I-a-Ww.

bqWn‰v 4
hnZq-c-kw-th-Z-\-w (Remote sensing): ASn-ÿm\ k¶¬∏-\ßfpw {]{In-b-I-

fpw, hnh-c-ti-J-cWw ˛ Du¿÷ t{kmX-�p-Ifpw hnIn-cW XØz-ßfpw.

k{Inbhpw \njv{In-b-hp-amb (Active and Passive) hnZq-c-kw-th-Z-\w, hnZq-c-

kw-th-Z-\Øns‚ khn-ti-j-X-Iƒ. thymahnZqc kwth-Z\w (Aerial remote

sensing), D]-{K-l-hn-Zq-c-kw-th-Z-\w, hnhn-[-Xcw kwth-ZIßƒ (Types of sen-

sors). hnZq-c-kw-th-Z-\-Øns‚ t\´-ß-fpw {]tbm-K-ß-fpw.

bqWn‰v 5
`q]-S-\n¿Ωm-Whpw `qhnh-c-hy-h-ÿbpw : `q]-S-\n¿Ωm-W-Øns‚ XØz-ßfpw

kn≤m-¥-ßfpw, \n¿∆-N-\w, Ncn-{Xw, {]t£-]-ßƒ, hnhn-[-Xcw `q]S {]t£-

]-ßƒ (Map Projections), `q]-S-Øns‚ tXmXv (Scale of the map), hnhn-[-Xcw

`q]-S-ßƒ. `qhn-h-c-hy-hÿ (Geographical Information System): Bap-Jw,

\n¿∆-N-\w, Ncn{X]-c-amb ]cn-Wm-aw, LS-I-ßƒ, ASn-ÿm\XXzßƒ, ZØ-

am-Xr-I-Iƒ (Data models) : shIvS¿, dmÃ¿ ZØ-ßƒ, ÿe-obhpw

A√mØXpamb ZØw (Spatial and non spatial data), ÿe-kw-_-‘n-bmb hni-

I-e-\-ßƒ (Spatial analysis): Af-hp-Iƒ, tNmZy-ßƒ, _ -̂dnw-Kv, ta∏v Hmh¿te,

s\‰vh¿°v hni-I-e-\w, kvt]jy¬ C‚¿ s]mte-j≥, TIN, DEM, DSM. ̀ q]chn-

hc hyh-ÿ-bnse ]pXp-{]-h-W-X-Ifpw {]tbm-K-ß-fpw. BtKm-f-ÿm\ \n¿Æ-

b-kw-hn-[m-\w (Global Positioning System).
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MU SES  6314 ]cn-ÿnXn aen-\o-I-c-Whpw \nb-{¥-Whpw

bqWn‰v 1
hmbp-a-en-\o-I-cWw: \n¿h-N-\w, t{kmX-�p-Iƒ ({]-Ir-Xn-Z-Øhpw a\p-jy-\n¿Ωn-

X-hpw), hnhn-[-Xcw aen-\o-I-c-W-ßƒ, {]mY-anI, ZznXob aen-\o-Im-cn-Iƒ, apdn-

°-IØpw ]pdØpap≈ aen-\o-I-c-Ww (Indoor and outdoor pollution), hmbp

aen-\o-Im-cn-I-fpsS hym]-\w (Dispersion of air pullatants), anIvknwKv ssl‰v/

sU]vXv (Mixing height/depth), Xm]-\ne Cd°v \nc°v (Lapse rate), hmbp-a-en-

\o-I-c-W-Øn¬ Imem-h-ÿm-L-S-I-ß-fpsS {]`m-hw, πyqans‚ hep-∏hpw LS-

\bpw ˛ Kzmjn-b≥ πyqw amXrI (Guassian Plume Model) khn-tij]T-\-

ßƒ. kky-ßƒ, P¥p-°ƒ, hkvXp-°ƒ, Imem-h-ÿ, a\p-jys‚ BtcmKyw

F∂n-h-bn¬ hmbp aen-\o-Imcn-Iƒ krjvSn-°p∂ BLm-Xw, tZiob hmbp-

Kp-W-\n-e-hmc am\-Z-fi-ßƒ, D’¿P-\-am-\-Z-fi-ßƒ (Emission Standards),

hmbp-Kp-W-\n-e-hm-c-kq-NnI (Air Quality Index), hml-\-ß-fn¬ \n∂p≈ D’¿P-

\w, \K-c-ß-fnse hmbp-Kp-W-\n-e-hmcw, hmX-I-a-en-\o-Im-cn-I-fpsS \nb-{¥Ww:

AUvtkm¿]vj≥ (Adsorption), BKn-c-Ww (Absorption), km{µo-I-c-Ww (Con-

densation), Pze-\w (D-Xvt{]-cI Pze\w Dƒs∏-sS), IWn-I-Isf \o°w sNøp-

∂-Xn-\p≈ D]-I-c-W-ßƒ ˛ sk≥{Sn-^yq-K¬ If-IvtS-gvkv, sh‰v If-IvtSgvkv,

sk‰venwKv tNº¿, ^m{_nIv ^n¬´-dp-Iƒ, Ce-Ivt{Sm-Ãm-‰nIv s{]kn-]n-t‰-‰-dp-

Iƒ, hmX-I ˛ IWn-Im-a-en-\o-Im-cn-I-fpsS kmwπnßpw A]-{K-Y-\hpw ˛ SO
2
,

NO, CO, SPM, RSPM. hmbp-a-en-\o-I-cWw ˛ khn-tij]T-\-ßƒ (tI-c-fob

]›m-Ø-ew).

bqWn‰v 2
Pe-a-en-\o-I-c-Ww: \n¿∆-N-\w, t{kmX-�p-Iƒ ({]Ir-Xn-Z-Øhpw a\p-jy-\n¿Ωn-

Xhpw), hnhn-[-Xcw aen-\o-I-c-W-ßƒ (D-]-cn-X-e-P-ehpw `qK¿`-P-e-hpw), bpt{Sm-

^n-t°-j≥, L\-tem-l-a-en-\o-I-cWw. kky-ßƒ, P¥p-°ƒ, a\p-jys‚

BtcmKyw F∂n-hbv°pta¬ Pe-a-en-\o-I-c-W-Øns‚ BLm-Xw. kap-{Z-a-en-

\o-I-c-Whpw AXns‚ ]cn-WX-^-e-ß-fpw. Pe-Kp-W-\n-e-hm-c-am\Ißƒ (`u-

Xn-Iw, cmk-]-cw, ssPhn-Iw), Pe-Øns‚ kmwπnßpw A]-{K-Y-\-hpw, Pe-Øns‚

kmwπnßpw A\p-_‘ D]-I-c-W-ßfpw, tZiob A¥¿tZ-iob KpW-\n-e-hmc

am\-Z-fi-ßƒ, Pe-Kp-W-\n-em-hm-c-kq-Nn-I (Water Quality Index). ssPh-L-S-

I-ß-tfbpw sFtkm-tSm-∏p-I-tfbpw ASn-ÿm-\-am-°n-bp≈ Pe-a-en-\o-I-cWw,

\nco-£-Ww. IpSn-sh≈ kwkvI-c-W-co-Xn-Iƒ (Drinking water treatment meth-

ods), Pe-a-en-\o-I-cWw ˛ khn-tij ]T-\-ßƒ (tI-c-fob ]›m-Ø-ew).
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bqWn‰v 3
aÆv aen-\o-I-cWw: \n¿∆-N-\w, t{kmX-�p-Iƒ ({]Ir-Xn-Z-Øhpw a\p-jy-\n¿Ωn-

Xhpw), aÆnse amen-\y-ßfpw aen-\o-Im-cn-I-fpw, aÆns‚ hnhn[LS-I-ß-fn¬

IoS-\m-in-\n-Iƒ sNep-Øp∂ kzm[o-\w, Ah-ti-jn-°p∂ hnjmwihpw (Re-

sidual toxicity) aÆns‚ aen-\o-I-c-Whpw. hnhn-[-Xcw Ir{Xn-a-h-f-ßfpw aÆns‚

LS-I-ßƒ°v ta¬ Ah-bpsS {]Xn-{]-h¿Ø-\-hpw. hyh-km-b-im-e-I-fn¬

\n∂p≈ hnhn-[-Xcw amen-\y-ß-fpw aÆns‚ hnhn[ LS-I-ß-fp-am-bp≈ Ah-

bpsS {]Xn-{]-h¿Ø\hpw, amen-\y-\n¿Ωm¿÷\w aqew aÆns‚ kz`m-h-Øn¬

hcp∂ am‰-ßƒ, asÆmen∏v \nb-{¥-W-co-Xn-Iƒ, aÆv aen-\o-I-cW \nb-{¥-W-

w, ]cn-lm-c-am¿§-ßƒ ̨  skIyq¿Uv & km\n-‰dn em‚ v^n¬kv, aÆnse kq£va-

Po-hn-Ifpw Ah-bpsS {]h¿Ø-\-ßfpw, aÆns‚ KpW-\n-e-hm-c-am\I-ßƒ

(Soil Quality Parameters), kmπnwMv, aÆns‚ KpWw A]-{K-Yn-°m-\p≈ ̀ uXnI

˛ cmk-am¿§-ßƒ, aÆnse L\-tem-l-hn-i-I-e-\w.

bqWn‰v 4
i_vZ-a-en-\o-I-cWw: t{kmX-�p-Iƒ, i_vZhpw AXns‚ Afhpw (Leq, L10,

L90, L50, Ldn), i_vZ-h¿§o-I-c-Ww, i_vZ-a-en-\o-I-cW am\-Z-fi-ßƒ (Noise

Pollution Standards), i_vZ-a-en-\o-I-c-Whpw Iº-\-hpw Btcm-Ky-Øn-te¬∏n-

°p∂ BLm-Xw, i_vZ-a-en-\o-I-cW \nb-{¥W am¿§-ßƒ. Xm] tdUntbm

BIvSohv aen-\o-I-cWw: t{kmX-�p-Iƒ, Imc-W-ßƒ, A\-¥-c-^-e-ßƒ, Ab-

ssW-knwKv hnIn-cWßfpsS Poh-im-kv{X-]-c-amb ^e-ßƒ, tdUn-tb-j≥

FIvkvt]m-j¿, hnIn-cW am\-Z-fi-ßƒ. khn-ti-j-]-T-\-ßƒ. -

bqWn‰v 5
]cn-ÿnXn aen-\o-I-cW \nb-{¥W \b-ßfpw ]≤-Xn-Ifpw: ]cn-ÿn-Xn-a-en-\o-

I-cWw \nb-{¥n-°p-∂-Xn¬ tI{µ-kw-ÿm\ aen-\o-I-cW \nb-{¥W t_m¿Up-

IfpsS ]¶v, Xt±-i-kz-bw-̀ -cW ÿm]-\-ßƒ, k¿°m-cn-X-c GP≥kn-Iƒ F∂n-

h-bpsS ]¶v, tZiob \Zn kwc-£W ]≤-Xn, \am-an-Kw-sK, bap\ I¿Ω ]≤-

Xn, XSm-I-ß-fpsS ]p\x-ÿm-]-\w, tZiob Pe-Zu-Xyw.
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MU SES  6315 ^o¬Uv hnkn‰v/]T-\-bm{Xm dnt∏m¿´v

]cnÿnXn kwc-£-W-Øn\pw ]T-\-Øn\pw Du∂¬ \¬Ip∂ ÿe-ßƒ

kµ¿in®v hnj-b-sØ-°p-dn®v ]Tn®v Hcp {lkz- dnt∏m¿´v ka¿∏n-t°≠-

Xm-Wv. (Nn{X-ßƒ kln-Xw 30 t]Pv hsc BImw).

{lkz dnt∏m¿´v - ˛ 80 am¿°v

hmNm ]co£ ˛ 20 am¿°v

BsI ˛ 100 am¿°v

             (2 s{IUn‰v tImgvkv)
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MU SES  6316 {]mtbmKn-I- ]cn-io-e\w

bqWn‰v 1
]cn-ÿnXn hn⁄m\w
et_m-d-´dn D]-I-c-W-ß-fpsS ]cn-N-b-s∏-S¬: kq£va-Z¿in\n, lotam-ssk-t‰m-

ao-‰¿. Peob Bhmk hyh-ÿ-bnse kky- --- ------  ˛  -P-¥p-π-h-I-ß-fpsS sshhn[yw

IW-°m-°pI ---˛  (ssa-t{Im-sa-{Sn, em°okv ̨  t{Um]vcoXn (Lackeys Drop Method)

skUvPvhn°v ̨  dm^v‰¿ tImi coXn  (Sedgewick - Rafter Cell Method). kky˛-P-

¥p-π-h-I-ß-fpsS  tImißfpsS FÆw (Cell Count) Xn´-s∏-Sp-Ø¬. {]mY-anI

D¬]m-Z-\-£-a-X- (Primary Productivity) IW-°m-°¬ ̨  {]Imi ̨  {]Imi clnX

coXn (Light and Dark Bottle). Pe-kp-Xm-cyX IW-°m-°¬ (Water Transperancy)  -

sk®n UnkvIv (Sechi Disk) coXn. -l-cn-X-I-Øns‚ Afhv (Chlorophyll Content)

IW-°m-°¬. sse≥ {Sm≥sk‰v (Line Transect), NXp-jvtIm-W (Quadrate) -

coXnIfn-eqsS Peob --˛ Ic Bhm-k-hy-h-ÿ-bnse  kky--- ˛ P-¥p-Pm-e-ß-fpsS

Xncn-®-dn-bepw FÆw Xn´-s∏-Sp-Øepw (Diversity, Density, Abundance).

bqWn‰v 2
]cn-ÿnXn aen-\o-I-cWw

et_m-d-´dn D]-I-c-W-ßsf ]cn-N-b-s∏-S¬ ˛ ]n.-F-®v. ao‰¿, NmeI ao‰¿ (Con-

ductivity Meter), sS¿_n-Un‰n ao‰¿ (Turbidity Meter), ̂ vsfbnw t^mt´m-ao-‰¿ (Flame

Photometer), _n.-H.-Un. C≥Iyp-t_-‰¿ (BOD Incubator), kvs]Ivt{Smt^mt´m-ao-‰¿

(Spectrophotometer), Kymkv t{Imam-t‰m-{Km^n (Gas Chromatography), Bt‰m-anIv

A_vtkm-_vj≥ kvs]Ivt{Smt^mt´m-ao-‰¿ (Atomic Absorbtion Spectrophotom-

eter - AAS), ssl thmfnbw Fb¿ kmwsπ-¿ (High Volume Air Sampler).

Pe-Kp-W-\n-e-hm-c-]-cn-tim-[\: `uXnI LS-I-ßƒ -˛ \n-dw, cpNn, aWw, Dujvam-

hv, Ie-°¬ (Turbidity), Nme-I-X (Conductivity). cmk-L-SIßƒ ̨  AæX (Acid-

ity) £mcX (Alkalinity), teb HmIvkn-P≥ (Dissolved Oxygen), ssPh HmIvkn-

P≥ tNmZ\ (Biological Oxygen Demand), cmk- Hm-Ivkn-P≥ tNmZ\ (Chemical

Oxygen Demand), Hmbn¬ B≥Uv {Kokv, tSm´¬ tkmfnUvkv, tSm´¬

UntkmƒhvUv tkmfn-Uvkv, tSm´¬ kkv]≥UUv tkmfn-Uvkv, Im’yw,

a·ojyw, tkmUn-bw, s]m´m-kyw, kƒt^-‰v, ss\t{S-‰v, ss\ss{S-‰v, t^mkvt^-

‰v, t¢mssd-Uv, ^vfqssd-Uv, eh-W-Xzw (Salinity), L\-tem-l-ßƒ (Fe, Mn, Cr,

Cd, Ni, Zn, Cu, Pb, Hg).

aÆv/Ah-km-Z-Kp-W-\n-e-hmcw: aÆnse `uXnI LS-I-ßƒ:˛ aÆns‚ -tNcph
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(Texture), ÿqe km{µ-X (Bulk Density), Pemw-i-Øns‚ Af-hv, Pe-kw`-cW-

tijn (Water Holding Capacity). aÆnse cmk-L-S-I-ßƒ:  pH, Nme-I-X, BsI

ss\{S-P≥ (Total Nitrogen), BsI t^mkv -̂d-kv (Total Phosphorous), ssPh

Im¿_¨ (Organic Carbon), Hm¿Km-\nIv am‰¿, tkmUn-bw, s]m´m-kyw, Im’yw,

a·o-jyw, ss\t{S-‰vkv, t^mkvt^-‰v, t¢mssdUv, kƒt^-‰v.

hmbp-Kp-W-\n-e-hmcw: hmbp KpW-\ne-hmcL-S-I-ßƒ IW-°m-°¬ ˛

kkvs]‚Uv ]m¿´n-°p-te‰v am‰¿ (SPM), izk\ kw_-‘-amb kkvs]≥UUv

]m¿´n -°p-te‰v am‰¿ (RSPM), kƒ^¿ UtbmIvssk-Uv, ss\{S -P≥

UtbmIvssk-Uv.

bqWn‰v 3
]mcn-ÿn-XnI kq£vam-Wp-imkv{Xw
emt_m-d-´dn D]-I-c-W-ß-fpsS ]cn-N-b-s∏-S¬: kq£va-Z¿in\n- (Microscope),

Hmt´m-t¢hv, tlm´v Fb¿ Hmh≥, eman-\m¿ Fb¿ ^vtfm, C≥Iyp-t_-‰¿,

sk≥{Sn-^yq-Pv, tkmWn-t°-‰¿. Iƒ®¿ aoUnb Xøm-dm-°¬ (Nutrient Agar,

Nutrient Broth), th¿Xn-cn-°¬ coXn-Iƒ (Isolation Techniques, Serial Dilution, Plat-

ing), anIvkUv Iƒ®-dns‚ ]yqcn-̂ n-t°-j≥ -̨  kv{So°v sπbv‰v sSIv\n°v (Streak

Plate Technique), t]m¿ sπbv‰v sSIv\n°v (Pour Plate Technique), …m≥Uvkv (Slants)

Xøm-dm-°¬, {Kmw sÃbn-\nw-Kv, PeØnse tImfn-t^mw-kns‚ Afhv Xn´-s∏-

Sp-Ø¬ ˛ Most Probable Number (MPN) coXn.

bqWn‰v 4
]mcn-ÿn-XnI `qimkv{Xw
hnhn-[-Xcw aÆp-Isf ]cn-N-b-s∏-S¬, hnhn-[-Xcw ine-I-sf ]cn-N-b-s∏-S¬:

Bt·-b-in-e, Ah-km-Z-in-e, Imbm-¥-cn-X-in-e. t•m_¬ s]mkn-j-\nwKv knÃw

(Global Positioning System - GPS) D]-I-c-W-Øns‚ {]h¿Ø-\-X-Øzw, tSmt]m-

{K^nIv am∏p-Isf ]cn-N-b-s∏-S¬: tXmXv, A£mwiw, tcJmwiw, seP≥Uv.

ag-bpsS Afhv Xn´-s∏-Sp-ØpI ˛ ag-am-]n\n (Rain Gauge). B¿{Z-X-bpsS Afhv

Xn´-s∏-Sp-ØpI ˛ sslt{Km-ao-‰¿ (Hygrometer), sskt{Im-ao-‰¿ (Psychrometer).

bqWn‰v 5
ZØ A]-{K-Y\w

tkm^v‰v shb¿ klm-b-tØm-sS-bp≈ ZØ A]-{K-Y-\-co-Xn-Iƒ (MS Excel,

SPSS -Xp-S-ßn-b-h).

2 s{IUn‰v tImgvkv

klm-bI{KŸ-ßƒ

Altmann J., 1974, Observational Study of Behavior: Sampling Methods.

Behaviour, Vol. 49, pp. 227-267
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American Public Health Association, Washington DC.

Hansell M.,  2000, Bird Nests and Construction Behaviour, Cambridge

University Press.

Krebs CJ.1999., Ecological Methodology,  Menlo ParkCA: Longman.

Maguran A.E., 2004, Measuring Biological Diversity. Blackwell Publishers.

Saxena M.M., 1998, Environmental Analysis: Air, Water and Soil. Agrobotanica,

Bikaner, 184 page.

Southwood T.R.E and Henderson P.A., 2000, Ecological Methods,Oxford:

Blackwell Science.

Trivedi R.K. and Goel P.K., 1986, Chemical and biological methods for water

pollution studies, Environmental Publications, Karad, India.
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s]mXp- sF-—nIw

MU ES   6317 ]mcn-ÿn-XnImtcm-Kyhpw hnZym-̀ ym-khpw

bqWn‰v 1
]mcn-ÿn-Xn-Im-tcmKyw: temIm-tcm-Ky-kw-L-S-\- ˛ \n¿h-N-\w, ASn-ÿm\ XØz-

ßƒ, {][m\ ]mcn-ÿn-XnImtcmKy {]iv\-ßƒ.

bqWn‰v 2
]mcn-ÿn-XnI hyXn-bm-\-ßfpw ]I¿®-hym-[n-Ifpw : hmbp-P-\y-tcm-K-ßƒ,

tcmKm-Wp-hm-l-I-P-\y-tcm-K-ßƒ (a-te-dn-b, Imem- B-k¿, \n∏, sU¶n,

Nn°≥Kq\n-b). Pe-P-\y-tcm-K-ßƒ, aÆn¬ \n∂p-≠m-hp∂ tcmK-ßƒ, `£y-

P-\y-tcm-K-ßƒ, ^vfqtdm-kn-kv, B¿sk-t\m-t°m-kn-kv. ]mcn-ÿn-XnI hyXn-

bm-\hpw tcmK-ß-fpw. Imem-hÿm hyXn-bm-\hpw Btcm-Kyhpw: Imem-h-

ÿbpw Zo¿L-Im-e-am-bp≈ izk-\-tcm-K-ßfpw, Imem-hÿmhyXn-bm-\-Øns‚

{]Xy-£hpw ]tcm£hp-amb {]Xym-Lm-X-ßƒ. Zpc-¥-ßfpw Btcm-Ky-{]-iv\-

ß-fpw, ipNn-Xzhpw Btcm-Kyhpw, \K-c-h¬°-c-Whpw Btcm-Kyhpw, Ct°m-

km≥ ˛ k¶¬∏\w, e£y-ßƒ, t\´-ßƒ. sXmgn¬ ]c-amb Btcm-Ky-{]-iv\-

ßƒ: Bkv_-t‰m-kn-kv, knen-t°m-kn-kv, ss_kn-t\m-kn-kv, \yq-tam-tIm-Wn-

tbm-kn-kv, Bkva, Ae¿Pn-Iƒ.

bqWn‰v 3
]mcn-ÿn-XnImtcmKy BLmX \n¿Wbw: \n¿h-N-\-hpw {]m[m-\yhpw, hnhn[

L´-ßƒ. tZiob {KmaoWmtcm-Ky-Zu-Xyw.

bqWn‰v 4
]mcn-ÿn-XnI hnZym-`ymkw: e£y-ßƒ, Dt±-iy-ßƒ, XØz-ßƒ. Ncn{Xw

(s_¬ t{KUv Icm¿, Sn_n-en-kn- ktΩ-f\w), ]mcn-ÿn-XnI Ah-t_m[ X{¥-

ßƒ: Hu]-Nm-cn-Ihpw A\u-]-Nm-cn-I-hp-amb hnZym-`ym-kw, {]h¿Ø\ ]≤-

Xn-Iƒ. ]mcn-ÿn-XnI kwL-S-\-I-fpw {]h¿Ø-I-kw-L-ß-fpw, Pohn-X-ssi-

eo-am-‰-ßfpw D]-t`m-XvIr-X-Xz-hpw, Ct°m-am¿Iv, Ct°m-te-_-enwKv, ]mcn-ÿn-

XnI hnZym-`ym-k-Øn¬ Kh¨sa‚nXc k∂-≤-kw-L-S-\-I-fpsS (F≥.-Pn.-H)

]¶v.



63

bqWn‰v 5
]mcn-ÿn-XnI ss\Xn-IX: k¶¬∏\w, taJ-eIƒ ˛ Bt{¥m-t]m-sk≥{Sn-kw,

_tbm-sk≥{Sn-kw, Ct°m sk≥{Sn-kw. ]mcn-ÿn-Xn-I-{]-iv\-ßfn¬ ss\Xn-

I-X-bpsS {]tbm-Kw. ]m-cn-ÿn-XnI ka-Xzhpw \oXn-bpw.

klm-bI{KŸ-ßƒ

Hcp-kwLw teJ-I¿, 2001, ]cn-ÿnXn imkv{Xo-b-ho-£-Ww, tIc-f

`mjm C≥Ãn-‰yq-́ v, Xncp-h-\-¥-]p-cw.

tUm. _n. ]Zva-Ip-am¿, 2014, lcnX Btcm-Kyw, tIc-f ̀ mjm C≥Ãn-

‰yq-́ v, Xncp-h-\-¥-]p-cw.

tUm. F. tim`, 2018, Imem-hÿmhyXn-bm-\hpw Btcm-Ky-hpw, tIc-

f ̀ mjm C≥Ãn-‰yq-́ v, Xncp-h-\-¥-]p-cw.

l\o v̂ Fw., 2014, {]mWn-P-\y-tcm-K-ßfpw ]I¿®-hym-[n-I-fpw, tIc-f

`mjm C≥Ãn-‰yq-́ v, Xncp-h-\-¥-]p-cw.
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MU SES   6318 ]mcn-ÿn-XnI kmº-Øn-I-im-kv{Xhpw

   ]cn-ÿnXn ]cn-]m-e-\hpw

bqWn‰v 1
kº-ZvL-S-\bpw ]cn-ÿn-Xnbpw: ]mcn-ÿn-XnI kmº-ØnI imkv{X-Øns‚

ASn-ÿm-\-kz-`m-h-hpw km[y-Xbpw, kmº-Øn-I-im-kv{Xhpw Ct°m-f-Pn-bpw,

{]Ir-Xn-hn-`h Nqj-W-Øns‚ kmº-ØnIimkv{Xw ˛ ]mcn-ÿn-XnIamb Bb-

-̨hy-b-ßƒ (Cost and benefits) Af-°m-\p≈ coXn-Iƒ, ]mcn-ÿn-XnI hyb˛em -̀

ß-tfm-Sp≈ Itºmf aqey-k-ao-]-\w.

bqWn‰v 2
]mcn-ÿn-XnI kmº-ØnI imkv{Xw: ASn-ÿm-\-[m-c-W-Ifpw {]h-W-X-Ifpw,

]cn-ÿn-Xnbpw kº-ZvL-S-\-bpw, ]cn-ÿn-Xnbpw kmº-ØnI hf¿®-bpw, ]cn-

ÿn-Xnbpw hnI-k-\-hpw. kpÿn-c-hn-I-k\w ˛ ASn-ÿm\ Bi-b-ßƒ,

kpÿn-c-hn-I-k\w : am\-Z-fi-ßƒ. ]mcn-ÿn-XnI Nc-°p-I-fpsS (Environ-

mental Goods) {][m\ khn-ti-j-X-Iƒ ˛ ]q¿Æ/-s]m-Xp-N-c-°p-Iƒ (Mixed

Collective Goods), an{i k©nX Nc-°p-Iƒ, s]mXp tZmj-ßƒ (Public bads),

_mly-^-e-ßƒ, D]-t`m-Khpw tNmZ-\-hpw, D¬∏m-Z-\-hpw {]Zm-\hpw, koam-¥-

hn-i-I-e-\w, Itºm-fhpw Itºm-f-]-cm-P-bhpw.  _mly-^-e-ßƒ ˛ koam-¥-

km-aq-lnI sNehv, koam¥ kzIm-cy-s®-e-hv, koam¥ _mly-h-f¿®, \jvShpw

_mly-^-e-ß-fpsS ]cn-lm-c-am¿§-ßfpw.

bqWn‰v 3
Imem-h-ÿm-am-‰-Øns‚ kmº-Øn-I-imkv{Xw : ¢o≥ sSIvt\m-fPn ˛ kn Un

Fw F∂ Bi-bw, knUnFw C¥y≥ ]›m-Ø-e-Øn¬, taJe Xncn-®p≈

knUnFw t{]mP-IvSp-Iƒ, Imem-h-ÿm-am-‰-Øn≥taep≈ tZiob I¿Ω ]≤-

Xn, kpÿn-cm-hmk-ÿ-ew, lcnX hmkvXp-hnZy F∂ k¶¬∏\w, Im¿_¨

t{SUnw -K v , Im¿_¨ s{IUn -‰ vkv , Im¿_¨ I≠p-sI-´¬ (Carbon

sequsestration), Im¿_¨ ]mZ-ap-{Z (Carbon Footprint).

bqWn‰v 4
hn`-h-km-º-Øn-I-imkv{Xw: {]Ir-Xn-hn-`-h-ß-fpsS kmº-Øn-I-im-kv{Xw, P\-

kw-Jym-h-f¿®bpw ]cn-ÿn-Xn°v taep≈ {]`m-h-hpw, ]mcn-ÿn-XnIamb Bb-

˛-hy-b-ßƒ Af-°m-\p≈ coXn-Iƒ, s]mXp-hmb BkvXn hn`-h-ßƒ F∂
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Bi-b-hpw, ]mcn-ÿn-XnI hn`-h-ß-fpsS ]¶p-sh-°-en¬ BtKm-f-X-e-Øn-ep≈

{]iv\-ßfpw, temI-hym-]m-chpw ]cn-ÿn-Xnbpw ˛ A¥m-cmjv{S hym]m-cw,

_u≤n-I-kz-Ø-h-Im-i-ßƒ, kmaqlyamb Bb˛hyb hni-I-e-\w, kmº-

ØnIamb Bb-˛-hyb hni-I-e-\w, ]cn-ÿnXn aen-\o-I-cWw ˛ \nb-{¥-Ww,

kzImcy \jvSw, kmaq-lnI \jvSw, Bb-˛-hyb hni-I-e-\-Øns‚ {]tbm-P-\-

ßƒ.

bqWn‰v 5
]mcn-ÿn-XnI ]cn-]m-e\w: Bi-bhpw hym]vXn-bpw, hyh-ÿ-Ifpw kao-]-\-

ß-fpw, Af-hp-tIm-ep-Iƒ ˛ tZiobw A¥¿tZ-io-bw, lcnX IW-s°-Sp-∏v,

]mcn-ÿn-XnI aqey-\n¿Æbw, {]IrXn ap{Z, lcn-X-\n-t£-]hpw \nIp-Xn-Ifpw,

hym]m-chpw ]cn-ÿnXn ]cn-]m-e-\hpw, s]mXp _m[yXm C≥jq-d≥kv \nbaw

1991, ]cn-ÿnXn ]cn-]m-e-\hpw, sFF-kvH km£y-s∏-Sp-Øepw, ]cn-ÿnXn

]cn-]m-e\ hyh-ÿ-Iƒ (EMS), ISO 14000 (EMS), ]cn-ÿnXn ]cn-]m-e\

hyh-ÿ-bpsS LS-I-ßƒ ˛ e£y-ßƒ, \b-ßƒ, am\-Z-fiw, HmUn‰v kwLw,

]mcn-ÿn-XnI HmUn-‰v,  lcn-X-_m-e≥kv jo‰v (GBS).

klm-bI{KŸ-ßƒ

Ip™n-°-Æ≥ Sn.-]n., 2013, kºØpw Zmcn-{Zyhpw: P\-Po-hn-X-Øns‚

A¿∞-im-kv{Xw, tIc-f-im-kv{X-km-ln-Xy-]-cn-jØv
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Ian Hodge., 1995, Environmental Economics – A textbook. Sterling Publishers,
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Karpagam M., 1993, Environmental Economics- A textbook. Sterling
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MU SES   6319 ]mcn-ÿn-XnI ssPh-km-t¶-Xn-I-hn-Zybpw

   ]mcn-ÿn-XnI hnj-imkv{Xhpw

bqWn‰v 1
]mcn-ÿn-Xn-I Pohimkv{Xw (Environmental Biology): ASn-ÿm\ k¶¬∏\-

ßƒ, Pohs‚ DZv`-hhpw Pohnh¿§ cq]o-I-cW-hpw (Speciation), am\-hnI

]cn-ÿnXn hn⁄m-\hpw A[n-hm-k-hpw(Human ecology and settlement).

Ct°m C≥^¿am-‰nIvkv ˛ k¶¬∏\ßfpw ASn-ÿm-\-X-Øz-ß-fpw.

bqWn‰v 2
kq£vamWp ]cn-ÿnXn hn⁄m\w (Microbial Ecology): kq£vam-Wp-°-fpsS

km[y-Xbpw {]m[m-\y-hpw, kq£vam-Wp-°-fpsS {][m-\-h¿K-ßƒ, aÆv ̨  hmbp

˛ Pew ˛ Ah-km-Z-ßƒ F∂n-h-bnse kq£vaPohn hn⁄m-\w, Xo{h-]-cn-

ÿn-Xn-bnse kq£vam-Wp-°ƒ (Microbes in extreme environment), _ln-cm-

Imi kq£vamWp imkv{Xw(Space Microbiology), `ua kq£vam-Wp-im-

kv{Xw(Geomicrobiology)˛ aqe-I-ß-fpsS ssPh-`uacmk-Nw-{I-a-W-Øn¬

kq£vam-Wp-°-fpsS ]¶v ˛ Im¿_¨, ss\{S-P≥, kƒ^¿, t^mkv^-dkv,

Ccpºv ˛ N{I-ßƒ.

bqWn‰v 3
]mcn-ÿn-XnI ssPhkmt¶-XnI hnZy (Environmental Biotechnology): \n¿h-

N-\w, XØz-ßƒ, hym]vXn. ]cn-ÿnXn kwc-£-W-Øn¬ ssPh-km-t¶-XnI

hnZy-bpsS ]¶v. ssPh-km-t¶-XnI hnZybpw ssPh-ssh-hn[y kwc-£-Whpw

X\Xv ̨  Ir{Xna coXn-Iƒ. _tbm sda-Un-tb-j≥ ̨  Bi-bw, XØz-ßƒ, {]tbm-

K-ßƒ, Xc-ßƒ, Ir{Xna kml-Ncyw (Exsitu) ˛ X\Xv kml-Ncyw (Insitu),

ssdtkm sda-Un-tb-j≥, ss^tIm sd-a-Un-tb-j≥, kq ˛ ss^t‰m sd-a-Un-tb-

j≥. {]Ir-Xn-Z-Øhpw a\p-jy-\n¿Ωn-X-hp-amb kwbp-‡-ß-fpsS A]-N-b-Øn¬

kq£vam-Wp-°-fpsS ]¶v ˛ IoS-\m-in-\n-Iƒ, doIm¬kn-{S‚ v, ÿmhc Im¿_-

WnI aen-\o-Im-cnIƒ (]n.-H.-]n). L\teml-ßfpsS kq£vamWp]cn-h¿Ø-

\w: L\teml-ßfn¬ kq£vam-Wp-°-fpsS AXn-Po-h-\w, temlßfpw

kq£vam-Wp-°fpw XΩn-ep≈ {]Xn{]h¿Ø-\w, teml-ß-fpsS ÿnco-I-c-Whpw

]cn-h¿Ø-\-hpw, {]Xn-tcm-[-Øns‚ P\n-X-I-h-i-ßƒ, teml-ßƒ \o°w sNøp-

∂-Xnse {]mtbm-Kn-I-h-i-ßƒ.
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bqWn‰v 4
{]mtbm-KnI kq£vamWp imkv{Xw (Applied Microbiology): ssP-h-J-\-\w

(Biomining), _tbm-eo-®nw-Kv, ssPh-kw-th-Z-I-ßƒ (Biosensors), ssPh-kq-N-

I-ßƒ (Bioindicators), _tbm-Nn-]vkv, _tbm-k¿^m-Iv‰‚p-Iƒ, ssPh-h-f-ßfpw

ssPh-IoS-\m-in-\n-I-fpw, P\n-X-I-ambn cq]-I¬]\ sNbvX Pohn-Iƒ ˛ _n.-Sn.

tSmIvkn≥ Po≥, kq£-am-Wp-°fpw hyh-km-b-ß-fpw.

bqWn‰v 5
]mcn-ÿnXnI hnj--imkv{Xw (Eco-toxicology) : Bap-Jw, hnj-h-kvXp-°-fpsS

KXn-bnepw k©m-c-Ønepw ]cn-ÿnXn hyh-ÿ-bpsS kzm[o-\w, hmbp ˛ Pew

˛ `£y irwJe F∂n-h-bn-eq-sS-bp≈ hnj-h-kvXp-°-fpsS k©m-cw, ssPh

]cn-h¿Ø-\w(Biotransformation),  ssPh hn]p-e-\w (Biomagnification), hnj-

im-kv{X-Øn¬ ]mcn-ÿn-XnI LS-I-ß-fpsS kzm[o-\w. \nin-Xhpw hn´p-am-dm-

Ø-Xp-amb hnjXzw (Acute and chronic toxicity). amc-I-am-bXpw D]-am-c-Iam-b-

Xp-amb Af-hp-Iƒ (Lethal and Sub -lethal doses): LD50, LC50. ssPh-]-cn-

tim-[-\-Iƒ (bioassay) F∂ Bibw, ]cn-[n-aq-eyw (Threshold limit value),

kpc£m-koa (Margin of Safety), NnIn-’m-kq-NnI (Therapeutic Index)

tUmkv -˛ sdkvt]m¨kv _‘-ßƒ, A¿_pZImcn-Iƒ (Carcinogens), D¬]-

cn-h¿Ø\ P\Iw (Mutagens), sScm-t‰m-P-\p-Iƒ (teratogens).

klm-bI{KŸ-ßƒ

inh-Zmkv Fkv., (F-Un-‰¿), 2012, imkv{Xw F{X efn-Xw, hmeyw 5
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k¿∆-hn-⁄m\ C≥Ãn-‰yq-́ v, Xncp-h-\-¥-]p-cw.

]m∏p´n sI., _me-Ir-jvW≥ sNdp-∏ (F-Un-t‰-gvkv) 2016, imkv{X-\n-

L-≠p, tIc-f-km-ln-Xy-imkv{X ]cn-j-Øv.

cma-N-{µ≥ sImSm-∏-≈n, Ite-jv, B¿., 2014, kb≥kv F≥ssk-t¢m-

]o-Un-b, t{ZmWm-Nmcy ]ªn-t°-j≥kv, tImgn-t°m-Sv.
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\memw ska-Ã¿

MU SES  6420 ]mcn-ÿn-XnI \n¿Æb X{¥-ßƒ

MU SES  6421 Kth-j-W-t{]m-PIvSv

sF-—nI hnj-b-ßƒ

MU SES  6422 ]mcn-ÿn-Xn-Im-tcm-Kyhpw hnZym-`ym-khpw

MU SES  6423 amen-\y-kw-kvI-c-Whpw kmt¶-Xn-I-XIfpw
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MU SES 6420 ]mcn-ÿn-XnI \n¿ÆbX{¥-ßƒ

bqWn‰v 1
]mcn-ÿn-XnI \n¿W-b-Øns‚ Bhiyw, km[yX, {]m[m\yw.

bqWn‰v 2
Poh-Pm-e-ß-fpsS \n¿Wbw: P\-kwJy kmºvfnMv, kmºvfnMns‚ Bh-iy-

IX, anI® kmºvfnMns‚ kz`m-h-k-hn-ti-j-X-Iƒ.

a) \nco-£-Wm-flIw (Obsevational); {]Xy-£-amb NXp-jvtIm-W-co-Xn-Iƒ (Di-

rect Quadrats) \n›nX Gcnb tπm´p-Iƒ (Fixed Area Plots), sse≥ {Sm≥sk‰v

(Line Transect), t^m°¬ B\n-a¬ kmwπnwKv (Focal Animal  Sampling), hnjz¬

F≥Iu-≠¿ k¿t∆ (Visual Encounter Survey), s]mfm¿Uv hm°v (Pollard Walk),

_nµp Ah-ew-_-coXn (Point Count), ]£n-I-fpsS FÆw FSp-°¬, kvt]m´v

am∏nwßv (Spot Mapping), ]£n-°qSv \nco-£Ww, ]£n-°q-Sp-I-fpsS Xc-ßƒ
(Different Types of Bird’s Nest).

b) Capture and recapture

c) AS-bm-f-s∏-Sp-Ø¬ (Marking),sIWn-bn¬ s]Sp-ØpI (Trapping) tiJ-cn-

°pI (Collection); Pohn-X-ta-JebpsSbpw (Home Range) `q{]-hn-iy-bp-sSbpw

\n¿Æbw (Territory), h\y-Pohn ̨  P\-kw-Jym\n¿Æ-b-Øn-\p≈ ]tcm-£-  am¿§-

ßƒ, kz`m-h-im-kv{Xw (Ethology)

kky-Pm-e-ß-fpsS \n¿Wbw: NXp-jvtIm-W-coXn (Quadrat Methods), {Sm≥sk‰v

coXn-Iƒ (Transect Methods), t]mbv‚ v ss{^w coXn (Point Frame Method), ÿncw

tπm´p-Iƒ (Permanent plots), s{]mss^¬ Ub{Kmw (Profile Diagram) KpWm-flI

KWm-flI kz`m-h-k-hn-ti-j-X-Iƒ ˛ sshhn[y kqNnI (Diversity Index),

{]mhnWy kqNnI (Dominance index) Poh-PmXn (Species Richness) kar≤n

kqNnI (Eveness Index).

bqWn‰v 2
Peob Bhm-k-hy-h-ÿ-bnse kky-˛P-¥p-Pm-e-ß-fpsS tiJ-cW coXn-Iƒ

πh-I-ß-fpsS tiJ-c-W-co-Xn-Iƒ (t_m-´n¬ kmw]vƒkv, πm¶vsS¨ ]ºp-Iƒ,

πm¶vsS¨ s\‰p-Iƒ).

a’y-ti-J-c-W-co-Xn-Iƒ (hnhn-[-Xcw s\‰p-Iƒ/ a‰v ]c-º-cm-KX D]-I-c-W-ßƒ)
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bqWn‰v 3
]mcn-ÿn-XnI hyqlhpw kaq-lhpw: ]mc-º-cy-]m-cn-ÿn-XnI Adn-hp-Ifpw

(TEK) ]mcn-ÿn-XnI kmt¶-XnI Adn-hp-Ifpw (TTK), ]mc-º-cy-k-ky-hn-⁄m-

\w (Ethnobotany), h\ Ah-Imi \nb-ahpw {]mtZ-inI P\-ß-fpsS t£ahpw

(Harvesting Pressure) {]mtZ-inI P\-ß-fpsS ]¶m-fnØ kwc-£W kwcw-`w,

P\-Iob ssPh-ssh-hn-[y-]-´nI (Peoples Biodiversity Registestor).

bqWn‰v 4
\qX\ {]h-W-X-Iƒ: Iymad {Sm∏nwKv (Cameara Trapping), tdmUntbm tImf-

dnwKv (Radio Collaring), Ãm‰n-Ãn-°¬ Sqƒkv & tkm^v‰vthgvkv (Statistical Tools

and Soft wares) - _tbm-ssU-th-gvkn‰n t{]m, FÃn-ta‰v (Biodiversity Pro, Esti-

mates). `q-hnh-chyhÿbpw (GIS),  BtKm-f-ÿm\ \n¿Æb kwhn-[m-\hpw

(Global Positioning System).

bqWn‰v 5
^o¬Uv h¿°v

Hcp {]mtZ-inI taJe kµ¿in®v h\w ˛ ]pg ˛ ]p¬ta-Sv, Ip∂p-Iƒ, ae-Iƒ

F∂n-hsb tcJ-s∏-Sp-Øp-I.

aen-\-am-°-s∏´ {]tZiw kµ¿in-°pI ˛ {Kmaw ˛ \Kcw ˛ hyh-kmb taJe- ˛

Irjn-bn-S-ßƒ.

kzm`m-hn-I-amb kky-ßƒ, jUv]-Z-ßƒ, ]£n-Iƒ F∂n-hsb Ipdn-®p≈

]T-\w.

efn-X-amb ]mcn-ÿn-XnI hyql-ß-fpsS (Simple Ecosystem) ]T\w, Ipfw, ae-

©-cn-hp-Iƒ.

\K-c-h¬°-c-Whpw ]mcn-ÿn-XnI am‰-ßfpw.
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MU SES 6421 Kth-jW t{]mPIv‰v

tIc-f-Ønse ]mcn-ÿn-XnI {]iv\sØ°pdn®v imkv{Xo-b-ambn ]Tn®v

ka¿∏n-°p∂ Kth-j-Wm-flI {]_‘w ˛ (Nn{X-ßƒ kln-Xw 70 t]Pn¬

Ipd-bmsX Xøm-dm-°pI)

 -

Kth-jW {]_‘w: 80

hmNm ]co£m: 20

BsI          100 am¿°v
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MU SES   6422 ]mcn-ÿn-XnImtcm-Kyhpw hnZym-̀ ym-khpw

bqWn‰v 1
]mcn-ÿn-Xn-Im-tcmKyw: temIm-tcm-Ky-kw-L-S-\- ˛ \n¿h-N-\w, ASn-ÿm\ XØz-

ßƒ, {][m\ ]mcn-ÿn-XnImtcmKy {]iv\-ßƒ.

bqWn‰v 2
]mcn-ÿn-XnI hyXn-bm-\-ßfpw ]I¿®-hym-[n-Ifpw : hmbp-P-\y-tcm-K-ßƒ,

tcmKm-Wp-hm-l-I-P-\y-tcm-K-ßƒ (a-te-dn-b, Imem- B-k¿, \n∏, sU¶n,

Nn°≥Kq\n-b). Pe-P-\y-tcm-K-ßƒ, aÆn¬ \n∂p-≠m-hp∂ tcmK-ßƒ, `£y-

P-\y-tcm-K-ßƒ, ^vfqtdm-kn-kv, B¿sk-t\m-t°m-kn-kv. ]mcn-ÿn-XnI hyXn-

bm-\hpw tcmK-ß-fpw. Imem-hÿm hyXn-bm-\hpw Btcm-Kyhpw: Imem-h-

ÿbpw Zo¿L-Im-e-am-bp≈ izk-\-tcm-K-ßfpw, Imem-hÿmhyXn-bm-\-Øns‚

{]Xy-£hpw ]tcm£hp-amb {]Xym-Lm-X-ßƒ. Zpc-¥-ßfpw Btcm-Ky-{]-iv\-

ß-fpw, ipNn-Xzhpw Btcm-Kyhpw, \K-c-h¬°-c-Whpw Btcm-Kyhpw, Ct°m-

km≥ ˛ k¶¬∏\w, e£y-ßƒ, t\´-ßƒ. sXmgn¬ ]c-amb Btcm-Ky-{]-iv\-

ßƒ: Bkv_-t‰m-kn-kv, knen-t°m-kn-kv, ss_kn-t\m-kn-kv, \yq-tam-tIm-Wn-

tbm-kn-kv, Bkva, Ae¿Pn-Iƒ.

bqWn‰v 3
]mcn-ÿn-XnImtcmKy BLmX \n¿Wbw: \n¿h-N-\-hpw {]m[m-\yhpw, hnhn[

L´-ßƒ. tZiob {KmaoWmtcm-Ky-Zu-Xyw.

bqWn‰v 4
]mcn-ÿn-XnI hnZym-`ymkw: e£y-ßƒ, Dt±-iy-ßƒ, XØz-ßƒ. Ncn{Xw

(s_¬ t{KUv Icm¿, Sn_n-en-kn- ktΩ-f\w), ]mcn-ÿn-XnI Ah-t_m[ X{¥-

ßƒ: Hu]-Nm-cn-Ihpw A\u-]-Nm-cn-I-hp-amb hnZym-`ym-kw, {]h¿Ø\ ]≤-

Xn-Iƒ. ]mcn-ÿn-XnI kwL-S-\-I-fpw {]h¿Ø-I-kw-L-ß-fpw, Pohn-X-ssi-

eo-am-‰-ßfpw D]-t`m-XvIr-X-Xz-hpw, Ct°m-am¿Iv, Ct°m-te-_-enwKv, ]mcn-ÿn-

XnI hnZym-`ym-k-Øn¬ Kh¨sa‚nXc k∂-≤-kw-L-S-\-I-fpsS (F≥.-Pn.-H)

]¶v.

bqWn‰v 5
]mcn-ÿn-XnI ss\Xn-IX: k¶¬∏\w, taJ-eIƒ ˛ Bt{¥m-t]m-sk≥{Sn-kw,
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_tbm-sk≥{Sn-kw, Ct°m sk≥{Sn-kw. ]mcn-ÿn-Xn-I-{]-iv\-ßfn¬ ss\Xn-

I-X-bpsS {]tbm-Kw. ]m-cn-ÿn-XnI ka-Xzhpw \oXn-bpw.
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 MU SES   6423 amen-\y-kw-kvI-c-Whpw kmt¶-Xn-I-X-Ifpw

bqWn‰v 1
amen-\y-ßƒ: k¶¬∏-\w, \n¿∆-N-\w, Xc-ßƒ, khn-ti-j-X-Iƒ.

bqWn‰v 2
Jc-am-en-\y-ßƒ: Xc-ßƒ, t{kmX-�p-Iƒ, ]cn-N-cW-co-Xn-Iƒ (Treatment Meth-

ods) ˛ `kvao-I-cWw (Incineration), Xm]ob A]-L-S\w (Pyrolysis), `qan-bn¬

\nt£-]n-°¬ (land filling), Itºm-Ãnw-Kv, aÆnc Itºm-Ãnw-Kv, _tbm-sa-Y-t\-

j≥. πmÃnIv amen-\y-ßƒ ˛ ssat{Im πmÃnIv, _tbm t]mfn-a¿, _tbm

πmÃn-Ivkv. amen-\y-Øn¬ \n∂p≈ hn`-hw ˛ ItºmÃv, knwKnƒ sk¬

t{]m´o≥. amen-\y-Øn¬ \n∂p≈ Du¿÷w.

bqWn‰v 3
A]-I-S-Im-cn-I-fmb amen-\y-ßƒ: \n¿∆-N-\w, t{kmX-�p-Iƒ, khn-ti-j-X-Iƒ.

]cn-N-cW-co-Xn-Iƒ ˛ \n¿ho-cy-am-°¬, HmIvko-I-cWw ˛ \ntcm-Ivko-I-cWw,

Ah-t£-]Ww (Precipitation), km{µo-I-cWw (Solidification), ÿnco-I-cWw

(Stabilisation), `kvao-I-c-Whpw \n¿Ωm¿P-\-hpw. _tbm-sa-Un-°¬ amen-\y-ß-

fp-tSbpw BWh tdUntbm BIvSohv amen-\y-ß-fp-tSbpw kwkvI-c-Ww ̨  h¿§o-

I-c-Ww, t{kmX-�p-Iƒ, \n¿Ωm¿P-\w. Ce-Ivt{Sm-WnIv amen-\y-ßfpw \n¿Ωm¿P-

\-hpw.

bqWn‰v 4
{Zh amen-\y-kw-kvI-cWw: aen-\-Pew ˛ Xc-ßƒ, t{kmX-�p-Iƒ, khn-ti-j-

X-Iƒ: {]mY-anI ]cn-N-cW-co-Xn-Iƒ (kv{Io-\nw-Kv, kvInΩnw-Kv, {Kn‰v tNº¿,

sImbm-Kp-te-j\pw Du¿Æ-\hpw (Flocculation), Acn-°¬ (Filtration), Ah-

km-Z\w (Sedimentation), ZznXob ]cn-N-cWco-Xn-Iƒ ̨  k{Inb kvsfUvPv {]{Inb

(Activated Sludge Process), {Sn¢nwKv ^n¬´dpIƒ, HmIvko-I-c-W-°pfw (Oxi-

dation Ponds), XrXob/\qX\ ]cn-N-cW-co-Xn-Iƒ ˛  ebn-°-s∏´ AIm¿_-

WnI ]Zm¿∞-ß-sf \o°w sNø¬, Atbm¨ FIvkvtN©v coXn-Iƒ,

CeIvt{Sm Ubm-en-kn-kv, PeØns‚ ImTn\yw Ipd-bv°¬ ˛ hn]-coX hyXn-

hym-]-\w (Reverse Osmosis), ss\{S-P≥, t^mkv^-dkv F∂n-hsb \o°w
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sNø¬, AWp-hn-ap-‡-am-°¬ (Disinfection). …UvPv \n¿Ωm¿÷-\-co-Xn-Iƒ,

t{Khm-´¿ kwkvI-c-Ww, amen-\y-\n¿K-a\ am\-Zfißƒ (Effluent standards).

hnhn[ hyh-kmb ime-I-fn¬ \n∂p≈ amen-\y-\n¿§-a\ kwkvI-cW coXn-

Iƒ -˛ hm‰v hyh-km-bw, XpI¬ hy-h-km-bw, XpWn -hy-h-km-bw, hf-\n¿Ωm-

W- hy-h-km-bw, Ce-IvtSm-tπ-‰nwKv hyh-km-bw (Effluent treatment methods

with special reference to distilleries, tanneries, tanneries textile, fertilizer and

electroplating industries).

bqWn‰v 5
amen-\y-kw-kvI-c-W-\-b-ßƒ: kotdm amen-\y-kw-kvI-cWw, 3Rs - D]-t`mKw

Ipd-bv°¬ (Reduce), ]p\-cp-]-tbmKw (Reuse), ]p\-xN-w{I-aWw (Recycle),

t_k¬ I¨sh≥j≥, D¬]m-ZIcpsS A[n-I-®p-a-Xe (Extended Producer

Responsibility - EPR), amen\y kwkvI-c-W-Øn¬ k¿°m¿ ˛ k¿°mcn-Xc

kwL-S-\-I-fpsS ]¶v, tZiob kwÿm-\-Xe ]≤-Xn-Iƒ (kz—v `mcXv A`n-

bm≥, lcnX tIc-fw, ipNn-Xz-an-j≥). aen-\o-I-cn-°p-∂-h¿ sNehv hln-°-W-

sa∂ XXzw (Polluter Pays Principle).
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]co£ ˛ ASn-ÿm\ hnh-c-ßƒ; hyh-ÿ-Iƒ

A[y-b\ am[y-ahpw ]co-£-bpw

Xp©-sØ-gp-Ø-—≥ ae-bm-f-k¿h-I-em-im-e-bn¬ \S-Øp∂ CX-c-`m-j-I-sfm-

gn-®p≈ GXp tImgvkn-s‚bpw A[y-b\ am[yaw ae-bm-f-`m-j-bm-bn-cn-°pw.

]co-£bpw aebmfØn-em-bn-cn-°pw.

{]_-‘w, t{]mP-Œv, ^o¬Uvh¿°v dnt∏m¿´p-Iƒ F∂nh Xøm-dm-°p-∂Xpw

ae-bm-fØn-em-bn-cn-°pw.

]co£ hyhÿ

Xp©-sØ-gp-Ø-—≥ ae-bm-f-k¿h-I-em-im-e-bnse F√m ]mTy-]-≤-Xn-Ifpw ska-

Ã¿ hyh-ÿ-bn¬ {Iao-I-cn®v \nc-¥-c- B`y-¥-c-aq-ey-\n¿W-bw \SØn,

tNmbvkv t_bvkvUv s{IUn‰v B‚ v ska-Ã¿ (CBCS) hyhÿbmWv ]n≥Xp-

Scp∂Xv.

aqey\n¿Wbw

B`y-¥c aqey-\n¿Wbw 20%

a[yska-Ã¿ ]co£ 20%

ska-Ã-d¥y ]co£ 60%

B`y-¥c aqey-\n¿Wbw

]T-\-an-Ihv ]cn-tim-[n-°p-∂Xpw aqey-\n¿Wbw \S-Øp-∂Xpw c≠p-X-c-Øn-emWv.

XpS¿]-cn-tim-[-\-I-fn-eqsSbp≈ A`y-¥-c-hn-e-bn-cp-Øepw ska-Ã¿ Ah-km\

]co-£m-hn-e-bn-cp-Ø-ep-w. Hcp tImgvkvImem-h-[n-°p-≈n¬ \nc-¥-c-ambn Hcp

hnZym¿∞nsb hne-bn-cp-Øp-∂-Xn\v 40 am¿°m-Wv. tImgvkv \S-Øp∂ A[ym-

]-I¿ XmsgImWn-°p∂ Xe-ßfn-emWv A`y-¥-c-hn-e-bn-cp-Ø¬ \S-tØ-≠-Xv.

lmP¿ ˛ 5 am¿°v

a[y-sk-a-Ã¿ ]co£ ˛ 20 am¿°v

Ass�≥sa‚ v ˛ 10 am¿°v

skan-\m¿ ˛ 5 am¿°v

BsI -̨ 40 am¿°v
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lmP¿

lmP¿ 75% Øn¬ Ipd-hmsW-¶n¬ ska-Ã¿ A¥y-]-co-£- Fgp-Xm≥ A\p-

h-Zn-°p-∂-X-√.

Hmtcm hnj-bhpw ]Tn-∏n°p∂ A[ym-]-I¿ lmP¿ kq£n°p∂Xm-Wv.

lmP¿ 75% Øn¬ Ipd-™-h-cpsS t]cv t\m´okv t_m¿Un¬ {]Z¿in-∏n-°p-w.

IrXy-amb saUn-°¬ k¿´n-^n-°-‰ns‚ ASn-ÿm-\-Øn¬ am{Xta ]co-£-sb-

gp-Xm≥ Cfhv A\p-h-Zn-°pI-bp-≈q. lmP¿ 65% Øn¬ Ipd-hp-≈-h¿°v Hcp

Imc-W-h-imepw ]co-£- Fgp-Xm≥ A-\p-hmZw sImSp-°p∂X√.-

a[y-sk-a-Ã¿ ]co£

ska-Ã¿ ]Ip-Xn-bm-Ip-tºmƒ Hcp B`y-¥c ]co£ \S-Øp-∂-Xm-Wv.

Ass�≥sa‚ v

a[y-sk-a-Ã¿ ]co-£bv°v apºmbn hnZym¿∞n Ipd-™Xv c≠v Ass�≥sa-

‚pIsf¶nepw FgpXn ka¿∏n®ncn-°-Ww.

skan-\m¿

F√m ska-Ã-dnepw F√m- hn-j-b-Ønepw hnZym¿∞n-I-fpsS skan-\m¿ \n¿_-

‘-amWv.

AXXp hn-jbw ]Tn-∏n-°p∂ A≤ym-]-I¿ tNmZy-ap-≠m-°m\pw ]co£m ]cn-

tim-[-I-cm-Im\pw A¿l-cm-Wv.

hIp-∏-≤y-£≥, AXXv hnj-bw ]-Tn-∏n-°p∂ A≤ym-]-I≥, Uo≥ ip]m¿i

sNøp∂ ]pd-ta-\n-∂p≈ Hc-≤ym-]-I≥ F∂n-h-c-S-ßp∂ ]m\en\mWv sshhm,

{]mŒn-°¬ F∂o ]co-£-I-fpsS \S-Øn∏v Npa-X-e.

tNmZy°S-em-kns‚ LS\

Hmtcm hnj-b-Ønepw Xøm-dm-°p∂ tNmZy-°-S-em-kn¬ hnhn[ ̀ mK-ßƒ D≠m-

bn-cn-°pw. H∂mw `mK-Øn¬ Hcp am¿°v hoX-ap≈ 10 tNmZy-ßƒ.

c≠mw `mK-Øn¬ A©p-am¿°p-ho-X-ap≈ 8 tNmZy-ßƒ.

aq∂mw `mK-Øn¬ 10 am¿°v hoX-ap≈ aq∂p tNmZy-ß-fn¬ \n∂v cs≠-Æ-Øn-

\p-Ø-c-sa-gp-X-W-sa∂mWv \n_-‘-\-.

]co£m kabw ˛ 60 am¿°n-\m-bp-≈ ]co-£m-k-abw aq∂p aWn-°q-dmbn

\nP-s∏-Sp-Ønbn-cn°p-∂p.

a[yska-Ã¿ ]co-£bv°v samØw kne-_kns‚ 50% ASn-ÿm-\-am-°n-
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bp≈XmWv tNmZy-t]-∏-¿. A[n-I-hm-b-\bv°v t{]cn-∏n-°p-∂-hn-[-Øn-em-bn-cn-

°pw tNmZy-t]-∏¿.

ska-Ãd¥y ]-co-£-bv°p≈ tNmZym-h-en-bn¬ kne-_kv apgp-h≥ Dƒs∏-Spw.

kne-_-knse F√m bqWn-‰p-I-fn¬ \n∂pw tNmZy-ß-fp-≠m-bn-cn-°pw.

bp.-Pn.kn. \njvI¿jn-°p∂ {]Imcw tNmZym-henbpsS 50% ]pd-Øp-\n-∂p≈

A≤ym-]-I-cmIpw Xøm-dm-°pI. IqSmsX, _mly-aq-ey-\n¿W-b-hpw \n¿_-

‘-am-Wv.

{]mŒn-°¬ hnj-b-ß-fpsS aqey-\n¿W-b-Øn\v 50-% -A-≤ym-]-I¿ ]pd-Øp-\n-

∂p-≈-h-cm-bn-cn-°pw.

t{]mPŒv dnt∏m¿´v/{]_‘w XpS-ßn-bh B`y-¥c˛-_m-ly-aq-ey-\n¿W-b-Øn\v

hnt[-b-am-°-pw.

`n∂-tijn hn-Zym¿-∞n-Iƒ°p≈ ]co£m klm-bw

aq∂p aWn-°q-dp≈ ]co-£-bn¬ Ac-a-Wn-°q¿ kabw A[n-I-ambn ImgvN-˛-

{ihW ]cn-an-Xn-bp≈ hnZym¿∞n-Iƒ°v e`n-°pw.

]m�m-Im≥ th≠ 40% am¿°v GsX-¶nepw kml-N-cy-Øn¬ e`n-°msX h∂m¬

Cu hn-Zym¿∞n-Iƒ°v G.O. (Ms.)No:13/2013/H.Edn. Dated 16.01.2013 {]Imcw

samØw am¿°ns‚ 25% tamU-td-j≥ A\p-h-Zn-°p-∂-XmWv.

k¿°m¿ ]pd-s∏-Sp-hn-°p∂ a‰v B\p-Iq-ey-ßfpw bYm-k-abw ]co£m hyh-

ÿ-bn¬ Dƒs∏-Sp-Øpw.

t{KUv \n›-bn-°¬

B`y-¥c -˛- _mly aqey\n¿W-b-Øn-\p-tijw AXXv hn`m-K-ß-fnse A≤ym-

]-I-k-an-Xnbpw ]pd-Øp-\n-s∂-Øp∂ ]cn-tim-[-Icpw tN¿∂ kan-Xn-bmWv Hmtcm

tImgvkn-s‚bpw icm-i-cn-am¿°v \nP-s∏-SpØn t{KUv \n›-bn-°p-∂-Xv. O, A+, A,

B+, B, C+, C, F, AB F∂n-ßs\ hyXykvX t{KUp-I-fp≠v. F tXm¬hnsb kqNn-

∏n-°p-∂p. C bpw AXn-\p-ap-I-fn-ep≈ t{KUp-Ifpw hnP-bsØ kqNn-∏n-°p-

∂p. XpS-¿∂p≈ aqey-\n¿W-bhpw ska-Ã¿ Ah-km\ ]co-£m-^-ehpw kwbp-

‡-ambn IW-°n-se-Sp-ØmWv t{KUv Xocp-am-\n-°p-∂-Xv. H∏w Xs∂, Hcp hnj-

b-Øn¬ Pbn® Ip´n-I-fpsS am¿°ns‚ icm-i-cn-bpw IW-°n-se-Sp-°pw.

t{KUv t{KUv t]mbn‚ v % am¿°v

O 10         100 %

A+ 9 90 - 99.9 %

A 8 80 - 89.9 %

B+ 7 70 - 79.9 %

B 6 60 - 69.9 %
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C+ 5 50 - 59.9 %

C 4 40 - 49.9 %

F 0 Less than 40

AB 0          Absent

t{KUv t]mbn‚pw, s{IUn‰v t]mbn‚pw Xmsg-Im-Wn°pw {]Imcw IW-°n-se-
Sp-°-Ww.

Hcp ska-Ã-dn¬ icm-icn t{KUv Xocp-am-\n-°p∂ coXn

Hmtcm hnj-b-Øn\pw/tImgvkn\pw t\Sp∂ t{KUns\ AXXv hnj-b-Øns‚
s{IUn-‰p-I-fpsS FÆwsIm≠v KpWn-®p-In-´p∂ ^eamWv B hnj-b-Øns‚
s{IUn-‰v t]mbn‚ v. F√m hnj-b-ß-fn-ep-ambn e`n-°p∂ s{IUn‰v t]mbn‚ v
samØw t\Snb s{IUn-‰p-sIm≠v lcn-®p-In-´p-∂-XmWv SGPA.

SGPA (Semester Grade Point Average)

Hcp ska-Ã-dnse icm-icn t{KUv t]mbn‚ v (SGPA) IW-°m-°p-∂Xv Xmsg-]-
dbpw {]Im-camWv.

Hmtcm hnj-b-Øn\pw t\Sp∂ s{IUn‰v t]mbn‚ v Iq´n In´p∂ ^esØ  B
ska-Ã-dn¬ t\Sp∂ samØw s{IUn-‰p-I-fpsS FÆw-sIm≠v lcn-®p-In-´p∂
^e-amWv SGPA.

SGPA (Si) = S (Ci x Gi) / SCi

Ci - Hmtcm tImgvknsebpw s{IUn-‰p-I-fpsS FÆw.

Gi - Hmtcm tImgvknepw t\Sp∂ t{KUv.

Thus, SGPA = 120/20= 6

CGPA (Cumulative Grade Point Average)

Hmtcm ska-Ã-dnepw Hmtcm hnj-b-Ønepw t\Sp∂ s{IUn‰v t]mbn‚ns\ B

ska-Ã-dn¬ t\Snb SGPA AXp-hsc t\Snb samØw s{IUn-‰p-I-fpsS

FÆwsIm≠v lcn-®p-In-´p∂ ^e-amWv CGPA.

CGPA =S(Ci x Si)/SCi

Si - tImgvkns‚ SGPA

   Course       Credit Grade letter   Grade point     Credit Point

                                                                      (Credit x Grade)

Course 1 4 A 8 4 x 8 = 32

Course 2 4 B+ 7 4 x 7 = 28

Course 3 4 B 6 4 x 6 = 24

Course 4 4 C+ 5 4 x 5 = 20

Course 5 4 C 4 4 x 4 = 16

20 120
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Ci - ska-Ã-dnse samØw s{IUn-‰p-I-fpsS FÆw

CGPA 10, 9 -t\Sp∂ hnZym¿-∞n-Iƒ°v UnÃn-wKvj-t\m-Sp-IqSnb ^Ãv¢mkpw,

9¬ Xmsg 6.5 hsc ^Ãv¢mkpw  5 apX¬ 6.5 hsc hcp -∂-h¿°v

sk°‚ v¢mkpw, 4 apX¬ 5 hsc-bp-≈-h¿°v tX¿Uv ¢mkp-amWv e`n-°p-I.

]co-£m-̂ e{]Jym-]\w

]co-£-I-gn™v km[m-c-W-K-Xn-bn¬ c≠m-gvN-°p-≈n¬ hIp-∏-≤y-£≥ ]co-

£m-^ew {]kn-≤o-I-cn-°-pw. ̂ ew{]kn-≤o-I-cn-®v, aq∂p {]hr-Øn-Zn-h-k-ßƒ°p-

≈n¬ ]cm-Xn-bp≈ hnZym¿∞n-Iƒ hIp-∏-≤y-£s\ tcJm-aqew ]cmXn Adn-bn-

t°-≠-Xm-Wv. hnZym¿∞n-Iƒ°v kz¥w DØ-c-°-S-emkv ImWm-\p≈ Ah-k-c-

ap-≠m-bn-cn-°pw. ]cm-Xn- D∂-bn® hnZym¿∞nsb A≤ym-]I kan-Xn-bpsS ap∂n¬

hnfn-®p-h-cpØn ]cmXn t\cn¬tI´v hIp-∏-≤y-£≥ DNn-X-amb ]cn-lmcw

ImWpw. XpS¿∂pw hnZym¿∞n°v ]cm-Xn-bp-s≠-¶n¬, CBCS sk√n¬ ]cmXn

\¬Imw.  CBCS Ub-d-IvS¿/]co-£m-I¨t{Sm-f-dpsS \S-]Sn A¥n-a-am-bn-cn-°pw.

am¿°v jo‰v/t{KUv Im¿Uv

k¿h-I-em-imebpsS kotem-Sp-Iq-Snb AwKo-IrX am¿°v jo‰v/t{KUv Im¿Uv

F√m ska-Ã-dn-s‚bpw dnk¬‰mbn hnZym¿∞n-Iƒ°v \¬Ipw. am¿°v jo‰n¬/

t{KUv Im¿Un¬ Xmsg-]-d-bp∂ hnh-c-ßƒ c≠p-`m-j-bn¬ (ae-bm-f-Øn-epw,

Cw•o-jn-epw) tcJ-s∏-Sp-Øn-bn-cn-°-pw.

s{]mtam-j≥

B`y-¥c ]co-£bpw a[y-sk-a-Ã¿ ]co-£-bpw FgpXm-Ø-h¿ tImgvkv

]q¿Øn-bm-°n-b-Xmbn Icp-Xp-I-bn-√. Ahsc A¥y ]co£ Fgp-Xm-\-\p-h-Zn-

°-p-Ibn√. AØcw hnZym¿∞n-Iƒ ]p\x-{]-th-i\w t\S-Ww. ASpØ ska-

Ã-dn¬ B tImgvkp-s≠-¶n¬ AXn¬ tNcmw, As√-¶n¬ ]pXnb tImgvkn¬

tNtc-≠n-hcpw.

e`n-°p∂ t{KUv sa®-s∏-Sp-Øm-\p≈ Ah-k-cw hnZym¿∞n-Iƒ°n√.

tImgvkv Pbn-°p-hm≥ 50% am¿°v e`n-t°≠-Xm-Wv. tXm‰ hnj-b-ß-fpsS t{KUv,

t{KUv Im¿Un¬ tcJ-s∏-Sp-Øp∂-Xm-Wv.

]p\x]-cn-tim-[\

DØ-c-°-S-emkv ]p\x-]-cn-tim-[\ Bh-iy-am-b-h¿ ]co-£m-^ew {]kn-≤o-I-

cn®v Hcm-gvN-bv°p-≈n¬ \n›nX ^ok-S®v cko-Xn-s\m∏w I¨t{Sm-f¿°v

Semester - 1 Semester - 2 Semester - 3 Semester - 4

Credit : 20 Credit : 20 Credit : 20 Credit : 20

SGPA : 6.9 SGPA : 7.8 SGPA : 5.6 SGPA : 6.0
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At]£ \¬IWw. B ]cn-tim-[-\m-^ew A¥n-a-am-bn-cn-°pw.

]co£m Xnb-Xn-Iƒ

F√m -]-co-£-I-fp-sSbpw Xnb-Xn-Iƒ A°m-Z-anIv Ie-≠-dn¬ t\ctØ {]Jym-

]n-°pw. Hcn-°¬ Ie-≠-dn¬ {]Jym-]n® ]co-£m- Xn-b-Xn-Iƒ am‰p-∂-X-√.

]co£m {Ia-t°-Sp-Iƒ

Xmsg ]d-bp-∂ Imcy-ßƒ ]co£m{Ia-t°-Sp-I-fmbn IW-°m-°p∂Xm-Wv.

1. A°m-Z-anIv Ie-≠-dn¬ {]Jym-]n® ]co-£m- Xn-b-Xnbpw, ]co£m

kabhpw \n¿_-‘-amtbm kzm[o\w sNep-Øntbm am‰m≥ {ian-°p-I.

2. ]co£m tPmen-bn-te¿s∏-́ n-cn-°p∂ A≤ym-]-I-sctbm A\-≤ym-]-I-sctbm

`oj-Wn-s∏-Sp-Øp-I, \n¿t±-i-ßƒ A\p-k-cn-°m-Xn-cn-°p-I.

3. ]co£m kq{]-≠ns\ [n°-cn-°pI, A\p-k-cn-°m-Xn-cn-°pI.

4. ]co£m kq{]-≠n-s\-tbm, ]co£m tPmen-bn-te¿s∏-´n-cn-°p∂ A≤ym-]-

I-sc-tbm, A\-≤ym-]-I-sctbm kzm[o-\n-°pI.

5. kpK-a-amb ]co£m \S-Øn-∏n\v hnLm-Xw kr„n-°pI.

6. ]co-£-bp-ambn _‘-s∏´ ]T-\-km-a-{Kn-Iƒ, samss_¬ t^m¨, a‰v Ce-

Ivt{Sm-WnIv D]I-cW-ßƒ F∂nh A\p-hm-Z-an-√msX ]co£m apdn-bn¬

sIm≠p-h-cn-I.

7. ]I¿Øn Fgp-Xp-I, Is≠-gp-Xp-I, DØ-c-°-S-emkv At\ym\yw ssIam-

dpI, ssIam-dm≥ {ian-°p-I, ]co-£-sb-gp-Øn¬ a‰p-≈-hsc klm-bn-°p-

I, \n›nX ka-b-Øn\p ap≥]v ]co£m apdn-bn¬ {]th-in®v tai-bnepw

Nph-cnepw Ccn-∏n-S-Ønepw Ipdn-∏p-I-sf-gp-Xp-I, ]co£m thf-bn¬ N¿®-

sN-øpI, Bƒam-dm´w, \n¿±njvS ÿm\-Øp-\n∂pw A\p-hm-Z-an-√msX amdn-

bn-cn-°pI, ]co£ _ln-jvI-cn-°pI hgn ]co-£bpsS kpK-a-amb \S-

Øn-∏n\v  hnLm-X-ap-≠m-hp-∂ as‰-s¥-¶nepw {]hrØn-Iƒ F∂nh

A®S°ewL-\-ambn IW-°m°p-∂-Xm-Wv.

]co£m {Ia-t°-Sp-ambn _‘s∏´ F√m hnj-b-ßfpw ]co-£m A®-S°

kan-XnbmWv ssIImcyw sNøp-I. ]co£m tI{µ-Øn¬ GsX-¶nepw kml-N-

cy-Øn¬, kºq¿W {Iat°Sv \S-∂p-sh∂v t_m[y-s∏-´m¬, B ]co£ Akm-

[p-hm-°m-\p≈ A[n-Imcw sshkv Nm≥k-e¿°p≠v. ]p\x-]-co£ \n¿t±-in-

°m\pw {Ia-t°-Sn-\p-Ø-c-hm-Zn-Iƒs°-Xnsc A®-S-°-\-S-]Sn kzoI-cn-°m\pw

sshkv Nm≥k-e¿°v A[n-Im-c-ap≠v.

]co£m {Ia-t°-Sp-I-fpsS Xo{hXb\p-kcn®v in£m-\-S-]-Sn-Iƒ kzoI-

cn-°p∂XmWv
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1. taen¬ CØ-c-Øn-ep≈ {Ia-t°-Sp-Iƒ \S-Øn-√m-sb-∂p-d-∏p-\¬Ip∂

km£y-]{Xw hnZym¿∞n-sb-s°m≠v H∏n-Sp-hn®v hm-ßp-∂Xm-Wv.

2. {Ia-t°Sv \S-Ønb hnj-b-Ønse am¿°pw, t{KUpw Akm-[p-hm-°p-I.

3. B ska-Ã-dnse apgp-h≥ ]co-£-I-fnepw am¿°pw t{KUpw Ipd-hp hcp-

ØpI.

4. {Ia-t°Sv \S-Øn-b hnj-b-Øn¬ G‰hpw Ipd™ t{KUv \¬Ip-I.

5. B ska-Ã-dnse F√m ]co-£-I-fnepw Ipd™ t{KUv \¬IpI.

6. B ska-Ã-dnse XpS¿∂p≈ ]co-£-I-fn¬ ]s¶-Sp-°p∂sXm-gn-hm-°pI.

7. AUvan-j≥ Akm-[p-hm-°pI.

8. \n›nX Ime-tØ°v as‰mcp ÿeØpw ]T-\-{]-th-i\w A\p-h-Zn-°mØ

Xc-Øn¬ k¿h-I-em-im-e-bn¬ \n∂v ]pd-Øm-°pI.

9. ÿnc-ambn Hcn-SØpw {]th-i\w e`n-°m-Ø-X-c-Øn¬ k¿h-I-em-ime

hnZym-`ymkw \ntj-[n-°p-I.

hnZym¿∞n-Iƒ°p≈ am¿K-tcJ

1. ska-Ã¿ Ah-km-\-]-co£ Fgp-Xm≥ 75% lmP¿ \n¿_-‘-am-Wv, Hmtcm

hnj-b-Øn\pw Hmtcm ska-Ã-dnepw 75% lmP¿ Cs√-¶n¬ ]co£ Fgp-

Xm-\p≈ tbmKyX D≠m-hn-√. ]pXnb ska-Ã¿ ^ok-S®v ska-Ã¿

Bh¿Øn-°ms\ C°q-´¿°v A\p-hm-Z-ap-≈q.  G-sX-¶nepw hnj-b-Øn\v

75% lmP-dn¬ Ipd-hp-s≠-¶n¬ B hnjbØn¬ ]T\w ho≠pw Bh¿Øn-

t°-≠n-hcpw.

2. Hcp ska-Ã-dn¬ Ipd-™Xv 16 s{IUn‰v ]q¿Øn-bm-°m-Ø-hsc ASpØ

ska-Ã-dn-te-°p≈ ÿm\-°-b‰w A\p-h-Zn-°n-√.

3. apJy tImgvkp-I-fn-epw, sF—n-I-hn-j-b-ß-fnepw ska-Ã¿ Ah-km\ ]co-

£-bn¬ tXm¬°p∂ hnZym¿∞n-Iƒ°v kπn-sa‚dn ]co£ A\p-h-

Zn°pw.

4. kπn-sa‚dn ]co£bnepw tXm‰m¬ tImgvkm-h¿Øn-°ms\ A\p-h-Zn-°p-

I-bp-≈q. AXm-b-Xv, ho≠pw B`y-¥c -hn-e-bn-cp-Ø-en\v hnt[-b-am-tI-

≠-Xp-≠v. B tImgvkv Un∏m¿´vsa‚ v ]ns∂ \S-Øp-tºmƒ B hnZym¿∞n

tN¿∂v ]Tn-°-Ww. sF—nI hnj-b-Øn-em-sW-¶n¬ ]gb tImgvkv hn´v

]pXnb tImgvkv sXc-s™-Sp-°m-\-\p-h-Zn-°pw.

5. tImgvkv ]q¿Øn-bm-°m-Ø-hcpw tImgvkv tXm‰-hcpw tImgvkv Bh¿Øn-

°p-∂-Xn-te-°mbn At]-£n-°-Ww. k¿h-I-em-ime \n_-‘-\-Iƒ°v

hnt[-b-amtb tImgvkv Bh¿Øn-°m-\-\p-h-Zn-°p-I-bp-≈q. hIp-∏-≤y-£-

\mWv C°m-cy-Øn¬ Xocp-am\w ssIs°m≈pI.

6. Hgn-®p-Iq-Sm-\m-hmØ kml-N-cy-ßƒ ]cn-K-Wn®v Fw.F. tImgvkv ]q¿Øn-
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bm-°m-\mbn 8 ska-Ã¿ hsc am{Xsa \n_-‘-\-Iƒ°v hnt[-b-ambn

A\p-h-Zn-°p-bp-≈q. k¿h-I-em-im-ebv°v t_m[yw-h-cp∂ Imc-W-ß-f-Sn-

ÿm-\-am°n Bbn-cn°pw A\p-aXn \¬IpI. Sn.kn. hmßn Ign-™n-´p-

s≠-¶n¬ Cu Cfhv A°q-´¿°v _m[-I-ambn-cn-°n-√.

7. sF—n-I-hn-j-b-ßƒ Xnc-s™-Sp-°p-∂Xv A°m-Z-anI D]-tZ-i-I-cp-sS \n¿t±-

i-{]-Im-c-am-bn-cn-°-Ww.

8. Hcp ska-Ãdn¬ 20 s{IUn-‰n¬ IqSp-X¬ apJy-hn-j-b-ßƒ ]Tn-°m-\-\p-

h-Zn-°n-√. Hcp ska-Ãdn¬ 8 s{IUn-‰p-Iƒ°p≈ sF—n-I-hn-j-b-ßƒ

am{Xta Xnc-s™-Sp-°m-\-\p-h-Zn-°q.

9. {]_-‘-apƒs∏sS apJy-hn-j-b-ß-fn¬ 60 s{IUn-‰p-Iƒ°p≈ hnj-b-ßƒ

\n¿_-‘-ambpw ]Tn-®n-cn-°-Ww.  sF—n-I-hn-j-b-ß-fn¬ 12 s{IUn-‰p-

Iƒ°p≈ hnj-b-ßƒ ]Tn-t°-≠Xv \n¿_-‘-am-Wv. samØw 72 (60+12)

s{IUn‰v t\SWw. ]T-\-an-Ihv ]pe¿Øp-∂-h¿°v 80 s{IUn-‰p-hsc A\p-

h-Zn-°pw.

10. B`y-¥c/_mly ^e-sØ-kw-_-‘n-®p≈ ]cm-Xn-Iƒ ^ew {]kn-≤o-I-

cn®v aq∂p Znh-k-Øn-\p-≈n¬ tcJm-aqew hIp-∏-≤y-£s\ Adn-bn-°-Ww.

11. B`y-¥c ̂ e-sØ-°p-dn®v A[ym-]-I-tbm-K-Øn-\p-tijw hIp-∏-≤y£s‚

Xocp-am-\-apW-≠m-Ipw. AXv A¥n-a-am-bn-cn-°pw.

12. _mly^esØ kw_-‘n-®p≈ ]cm-Xn-I-fn-t∑-ep≈ hIp-∏-≤y-£s‚

Xocp-am-\-Øn¬ AXr-]vXn-bp-≈-h¿°v ta¬\-S-]-Sn-Iƒ°mbn ]cmXn CBCS

Ub-d-IvS¿/]co£m I¨t{Sm-f¿°v \¬Imw. Ub-d-IvS¿/]co£m I¨t{Sm-

fdpsS Xocp-am\w C°m-cy-Øn¬ A¥n-a-am-bn-cn-°pw.

13. ska-Ã¿ Imem-h[n Xocp-∂-Xn-\pap≥]v A≤ym-]-Isc hnZym¿∞n-Iƒ°v

aqey-\n¿Wbw \S-Øm-≥ Ah-k-c-ap-≠m-Ipw. hIp-∏-≤y-£≥- \n›n-X-̂ mdw

hnX-cWw sNøpw.

14. \n›nX hnj--b-ß-sf-°p-dnt®m ]mTy-]-≤n-Xn-sb-°pdn-t®m hnZym¿∞n-

Iƒ°p≈ A`n-{]mbw/\n¿t±iw hIp-∏-≤y-£s\ Adn-bn-°m-hp-∂-Xm-Wv.


