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724 }p≤∞η·∞ü≤κγ₇yF}ü₇fS{ügü∞üβ·η₂μüFqyäβ₂øFuκ−₂∞üγöü∞ηFqyøβ≤gü₇TF2021RFYRF]VZS]Vb 5
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706 ‘π≤Fμ₂≤₇≤gü∞Sä·γüøFph≤η≤₇κ−₂∞üγöü∞ηFö≤−p≤κ∞øγcFüωö₂η·η₂≤∞Sπ·μü₇ü∞gηhSøüpü∞øü∞ηF·∞øF
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699 jFγηκøyF≤fFp’y‘SXRF·Fπ·ηüβSγη·ä₇üFz₂∞öSä·γüøF−üη·₇â��≤βg·∞₂öFfβ·−üπ≤β₄F·γF·Fh₂gh₇yFγü₇üöη₂μüF·∞øF
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435 uκ−₂∞üγöü∞ηFWmFhüηüβ≤−üη·₇₇₂öFNrβRløOFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγFä·γüøF≤∞Fä₂γSöyö₇≤−üη·₇·ηüøFrβNrrrOF
−üη·₇₇·ηüöη≤∞γF·∞øFηβ₂∞κö₇ü·βFløNrrOFø₂·∞₂≤∞₂öF∞≤øüγTF2021RF[VRFW[bXZSW[bYZ

434 jFgβüü∞F·∞øFγκγη·₂∞·ä₇üF·ppβ≤·öhFf≤βFηhüFγy∞ηhüγ₂γF≤fFWR[Säü∞z≤ø₂·züp₂∞üγF·∞øFγp₂β≤≤ω₂∞ø≤₇üγF₂∞F
≤∞üSp≤ηFκγ₂∞gF·FvruSWVWNlβOF−üη·₇â��≤βg·∞₂öFfβ·−üπ≤β₄F·γF·Fβüκγ·ä₇üFö·η·₇yγηTF2021RFZ[RFWb[[YSWb[]Z 2

433 jF−üη·₇â��≤βg·∞₂öFfβ·−üπ≤β₄Ffü·ηκβ₂∞gFh₂gh₇yFγü∞γ₂η₂μüFf₇κ≤βüγöü∞öüFγü∞γ₂∞gFf≤βFj₇YQF₂≤∞γTF2021RFXYRFaVa_SaVbX 2

432 “·β₂·ä₇üFuκ−₂∞üγöü∞öüF·∞øFlhβ≤−·η₂ö₂ηyF≤fFq≤−≤₇üpη₂öFoβ·−üπ≤β₄γF≤fFηhüFu·∞ηh·∞₂øüγFη≤güηhüβF
π₂ηhFyyβ₂øy₇pyβ·z≤₇·ηüγTF2021RFX_RFW]]YZSW]]ZW 3

(2021-2020)
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431 r∞ηügβ·η₂≤∞F≤fFo₇κ≤βüγöü∞ηFoκ∞öη₂≤∞·₇₂ηyF₂∞η≤FyβüγγκβüSj−p₇₂fy₂∞gFvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γTF
2021RFYYRF_b]ZS_b_W 0

430 }κβf·öüSl≤≤βø₂∞·ηüøFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄F‘h₂∞Fo₂₇−γFN}’{vxoγOcFoβ≤−Fo·äβ₂ö·η₂≤∞Fη≤Fn∞üβgyF
jpp₇₂ö·η₂≤∞γTF2021RFYRFWVVV][ 2

429 n∞ö·pγκ₇·η₂≤∞F≤fFmyüγF₂∞Fuκ−₂∞üγöü∞ηFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γFf≤βF”h₂ηüFu₂ghηFn−₂ηη₂∞gFm₂≤øüγTF
2021RFWWRF 7

428 jF‘π≤So≤₇øFr∞ηüβpü∞üηβ·ηüøFmκ·₇Sn−₂ηη₂∞gFuκ−₂∞üγöü∞ηFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄F·γF·F{·η₂≤−üηβ₂öF
}ü∞γ≤βFf≤βFlhβ≤−₂κ−NrrrOTF2021RF]VRFW]aVYSW]aVb 3

427 jFl≤∞f₂gκβ·η₂≤∞·₇₇yF‘κ∞·ä₇üFyüβy₇ü∞üFk₂γ₂−₂øüFmüβ₂μ·η₂μüSä·γüøFo₇κ≤βüγöü∞ηFo₂₇−F}ü∞γ≤βFf≤βFηhüF
{ü₇₂·ä₇üFmüηüöη₂≤∞F≤fF“≤₇·η₂₇üFk·γ₂öFw₂ηβ≤gü∞Fη≤π·βøγFo₂γhFoβüγh∞üγγFnμ·₇κ·η₂≤∞TF2022RFZVRFXVW 1

426 }y∞ηhüγüγRF}ηβκöηκβüγRF·∞øF{·η₂≤−üηβ₂öFo₇κ≤βüγöü∞ηF}ü∞γ₂∞gFyβ≤püβη₂üγF≤fF·F}üβ₂üγF≤fFu·∞ηh·∞₂øüF
l≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγTF 0

425 jF∞üπFηhβüüSø₂−ü∞γ₂≤∞·₇Fηπ≤f≤₇øF₂∞ηüβpü∞üηβ·ηüøFö·ø−₂κ−NrrOF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄cFγy∞ηhüγ₂γRF
γηβκöηκβüF·∞øFph≤η≤₇κ−₂∞üγöü∞öüFpβ≤püβη₂üγTF2021RF__RF]bWS]b_ 0

424 k≤ηη≤−S’pFjppβ≤·öhFf≤βFηhüF{·η₂≤∞·₇Fu≤·ø₂∞gF≤fFu₂∞ü·βFx₇₂g≤−üβγF·∞øFy≤₇y−üβγFπ₂ηhFu·∞ηh·∞₂øüγTF
2021RF]VRFW[[XbSW[[ZX 0

423 müγ₂g∞RF}y∞ηhüγ₂γF·∞øFyh≤η≤₇κ−₂∞üγöü∞öüF}ü∞γ₂∞gFyβ≤püβηyF≤fF·Fw₂Sxβg·∞₂öFv·ηüβ₂·₇Fjöh₂üμüøFfβ≤−F
XR]Sm₂NWqS₂−₂ø·z≤₇SWSy₇OFw·phηh·₇ü∞üF·∞øFl·βä≤ωy₇₂öFjö₂øFu₂g·∞øγTF2021RF]RFWWWW[SWWWXV 1

422 jF‘hβüüSm₂−ü∞γ₂≤∞·₇FløNrrOSl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβcFlβyγη·₇F}ηβκöηκβüRFn₇üöηβ≤öhü−₂₇κ−₂∞üγöü∞ηF
yβ≤püβηyF·∞øFw≤μü₇F‘≤p≤₇≤gyTFW

421 o·γηFmüηüöη₂≤∞F≤fFn∞η·ö·p≤∞üFäyF·Fu·∞ηh·∞₂øüSxβg·∞₂öFoβ·−üπ≤β₄Fπ₂ηhF{h≤−ä₂öFlh·∞∞ü₇γTF2021RF
X_RFW_Z[bSW_Z]Z 1

420 {nlnw‘Fy{xp{n}}FrwFkrxvrvn‘rlFurpq‘Sqj{“n}‘rwpFvj‘n{rju}TF2012RFVWXRFWWVaSWWW_ 1

419 }y∞ηhüγ₂γF·∞øF−·g∞üη₂öFpβ≤püβη₂üγF≤fFηhβüüSø₂−ü∞γ₂≤∞·₇Fγü₇fS·γγü−ä₇yFnκYQSgβ·phü∞üFö≤−p≤γ₂ηüF
−·ηüβ₂·₇TF2013RF]XRFWaaWVX

418 }ηβκöηκβ·₇Frγ≤−üβγF≤fF·Fy≤ηü∞η₂·₇Fu₂∞₄₂∞gFu₂g·∞øFl≤∞η·₂∞₂∞gF·Fyyβ₂øy₇F·∞øF·Fl·βä≤ωy₇·ηüF‘üβ−₂∞·₇γcF
N∞SpyOSlqfwSl]qZSlqXSlxxq}FN∞FfFYRFZOTF2014RFY[RF]Z_S][V 1

417 }ηβκöηκβ·₇Fm₂μüβγ₂ηyF≤fFo₂μüFwüπFu·∞ηh·∞₂øüFl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγF‘κ∞üøFäyFm₂ffüβü∞ηF}·₇ηFj∞₂≤∞γTF
2014RFY[RFWZW_SWZXW

416 v·öβ≤öyö₇₂öF—₂∞öNrrOFl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγFl≤∞γηβκöηüøFfβ≤−Fjβ≤−·η₂öF·∞øFlyö₇≤hüω·∞üF
m₂ö·βä≤ωy₇·ηüFu₂g·∞øγTF2015RF[bRFYY]SYZV

415 o₂βγηSpβ₂∞ö₂p₇üFγηκø₂üγF≤fF−üöh·∞₂ö·₇RFü₇üöηβ≤∞₂öFpβ≤püβη₂üγF·∞øFγηβ·₂∞Fü∞g₂∞üüβ₂∞gF≤fF−üη·₇S≤βg·∞₂öF
fβ·−üπ≤β₄TF2016RF][RFW_aWV[

414
NnOSZS ZSNm₂−üηhy₇·−₂∞≤Oγηyβy₇­SWS−üηhy₇pyβ₂ø₂∞SWS₂κ−F
ηüηβ·₄₂γ N—OSZRZRZSηβ₂f₇κ≤β≤SYS≤ω≤SWSNηh₂≤phü∞SXSy₇OäκηSWSü∞SWS≤₇·η≤­g·ø≤₇₂∞·ηüNrrrOFπ₂ηhF·∞Fκ∞₄∞≤π∞F
·−≤κ∞ηF≤fFπ·ηüβF·γFγ≤₇μ·ηüTF2016RFWRF
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413 }y∞ηhüγ₂γRF}ηβκöηκβüF·∞øFo₇κ≤βüγöü∞öüF≤fF‘π≤Fl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγFk·γüøF≤∞F
WS‘β₂·z≤₇üSZS‘üηβ·z≤₇üFkü∞zü∞üTF2017RFV]RFW_SX[

412 }y∞ηhüγ₂γRFöβyγη·₇FγηβκöηκβüRF·∞øF−·g∞üη₂öFpβ≤püβη₂üγF≤fF·F∞≤μü₇F≤∞üSø₂−ü∞γ₂≤∞·₇Föh·₂∞Fp≤₇y−üβF
ä·γüøF≤∞FWSNZS∞₂ηβ≤phü∞y₇OSWRXRZSηβ₂·z≤₇üTF2017RFZ_RFW_ZWSW_Z[

411 r∞F}₂ηκFlβyγη·₇₇₂∞üF≤fF‘üβä₂κ−F‘üβüphηh·₇·ηüFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄Fr∞øκöüøFäyFoü−η≤γüö≤∞øF
u·γüβTF2019RF

410 jFwüπFy≤₇y≤ω≤μ·∞·ø·ηüFk·γüøFqyäβ₂øFv·ηüβ₂·₇γcFjFyβ≤−₂γ₂∞gF}ü∞γ≤βFf≤βFy₂öβ₂öFjö₂øF·∞øFyøXQF
o≤κ∞øF₂∞FηhüFjακü≤κγFn∞μ₂β≤∞−ü∞ηTF2020RFWZbSWbY

409 jöh₂üμ₂∞gF∞ü·βS₂∞fβ·βüøFøüüpFη₂γγκüF₂−·g₂∞gFμ₂·F−üη·₇F≤βg·∞₂öFö≤−p₇üωF∞·∞≤p·βη₂ö₇üγTF2019RF

408 lβyγη·₇₇≤gβ·ph₂öF“₂γκ·₇₂z·η₂≤∞F≤fF·FpκüγηSr∞øκöüøF}≤₇·βSmβ₂μü∞Flyö₇≤·øø₂η₂≤∞F{ü·öη₂≤∞Fk·γüøF≤∞F·F
{üöyö₇·ä₇üFw≤∞p≤β≤κγFl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβTF2021RF]VRFW_W_YSW_W__ 3

407 müηüöη₂≤∞F≤fF}κäS‘üβ·hüβηzF{·−·∞F{üγp≤∞γüF·∞øFw≤∞₇₂∞ü·βFxpη₂ö·₇FnffüöηγFf≤βFuκ−₂∞üγöü∞ηF–äNrrrOF
l≤−p₇üωüγTFXWVW_XW 4

406 r∞ηβ≤øκöη₂≤∞Fη≤Foκ∞öη₂≤∞·₇Fvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γTF2020RFWSWZ 0

405 }y∞ηhüγüγRF}ηβκöηκβüRF·∞øFyβ≤püβη₂üγF≤fF·Fw≤μü₇Fl≤ä·₇ηFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄TF2020RFbVRFXY][SXY_V 0

404 jγγü−ä₇yRFph≤η≤ö·η·₇yη₂öF·∞øFf₇κ≤βüγöü∞öüFpβ≤püβη₂üγF≤fFηhβüüF∞üπFö≤≤βø₂∞·η₂≤∞Fö≤−p₇üωüγF≤fF
z₂∞öNrrOF·∞øF∞₂ö₄ü₇NrrOFπ₂ηhFηπ≤F₄₂∞øγF≤fFf₇üω₂ä₇üFä₂γNpyβ₂øy₇OSä₂γN·−₂øüOF₇₂g·∞øγTF2021RF_]RF[[S]Y

403 ‘hβüüSø₂−ü∞γ₂≤∞·₇Fh≤−≤öh₂β·₇Fö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγF≤fFnκNrrrOF·∞øF‘äNrrrOcF}y∞ηhüγ₂γRFγηβκöηκβüF
øüηüβ−₂∞·η₂≤∞RF·∞øF≤pη₂ö·₇Fpβ≤püβη₂üγTF2020RFXbXRFWXW_VX 3

402 }ü−₂ö≤∞øκöη₂μ₂ηyF·∞øFγκpüβhyøβ≤ph≤ä₂ö₂ηyF₂∞F·∞F≤₇₂g≤SNpSphü∞y₇ü∞üüηhy∞y₇ü∞üOFNxynOSä·γüøF
₇κ−₂∞üγöü∞ηFvxoTF2020RFZYRFW 0

401 oü−η≤γüö≤∞øF₇·γüβF₂∞øκöüøF₂∞Sγ₂ηκFöβyγη·₇₇₂z·η₂≤∞F≤fF‘äSä·γüøF₇κ−₂∞üγöü∞ηF−üη·₇F≤βg·∞₂öF
fβ·−üπ≤β₄TF2021RFXbRFYbYVZSYbYWW

400 uκ−₂∞üγöü∞ηFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γFf≤βFw₂ηβ≤·β≤−·η₂öFl≤−p≤κ∞øγFmüηüöη₂≤∞TF2021RFZWRFWVVSWYX 1

399 u≤g₂öF≤püβ·η₂≤∞Ff≤βFø₂ffüβü∞η₂·η₂≤∞F·∞øFγpüö₂·η₂≤∞F≤fFoüFYQF·∞øFoüFXQFä·γüøF≤∞Fηπ≤Sø₂−ü∞γ₂≤∞·₇F
−üη·₇â��≤βg·∞₂öFfβ·−üπ≤β₄γFπ₂ηhFηκ∞·ä₇üFü−₂γγ₂≤∞γTF2021RFY[RF 1

398 }ηβκöηκβ·₇Fμ·β₂·ä₂₇₂ηyF≤fFβ·βüFü·βηhFö·βä≤ωy₇·ηüγFä·γüøF≤∞Fp≤₇yøü∞η·ηüFö·βä≤ωy₇·ηüF₇₂g·∞øFö≤∞η·₂∞₂∞gF
pyβ₂ø₂∞üFgβ≤κpTF2020RFXbXRFWXW_Va 2

397 —∞NrrOFö≤−p₇üωüγFä·γüøF≤∞Ffκ∞öη₂≤∞·₇F≤βg·∞₂öF₇₂g·∞øγcF‘π≤Sph≤η≤∞F·öη₂μ₂ηyRFηhü≤βüη₂ö·₇Fö·₇öκ₇·η₂≤∞F
·∞øFä₂≤₂−·g₂∞gTF2022RFWb_RFWVba_a 0

396 uκ−₂∞üγöü∞ηFγü₇fShü·₇₂∞gF−·ηüβ₂·₇γFö≤∞γηβκöηüøFμ₂·Fö≤≤βø₂∞·η₂≤∞Fäüηπüü∞F₇·∞ηh·∞₂øüF₂≤∞γF·∞øF
phü∞·∞ηhβ≤₇₂∞üSηüηhüβüøFη≤Fp≤₇y−üβFöh·₂∞TF2022RFWb_RFWVba]Z 3

(2022-2017)
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395 yh≤η≤ö·η·₇yη₂öFpüβf≤β−·∞öüF·∞øF−üöh·∞₂γ−F≤fF{h≤ø·−₂∞üFkFπ₂ηhFηπ≤F∞üπF—∞NrrOSä·γüøF
ö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγFκ∞øüβF’“S₇₂ghηTF2022RFWXZbRFWYW]aW 1

394 k₂≤fκ∞öη₂≤∞·₇₂züøFw·∞≤γηβκöηκβüøFv·ηüβ₂·₇γFf≤βF}ü∞γ₂∞gF≤fFyüγη₂ö₂øüγTF2020RFXbSa] 1

393 n∞g₂∞üüβ₂∞gFγηβκöηκβ·₇FøüfüöηγF₂∞η≤F·Fö≤μ·₇ü∞ηF≤βg·∞₂öFfβ·−üπ≤β₄Ff≤βFü∞h·∞öüøFph≤η≤ö·η·₇yη₂öF
·öη₂μ₂ηyTF 1

392 jF}κäγηβ·ηüSk₂∞ø₂∞gFvüη·₇Sxβg·∞₂öFu·yüβF}ü₇üöη₂μü₇yFl·η·₇yzüγFyh≤η≤βüø≤ωFn∞üSl·βä≤∞y₇F{üøκöη₂μüF
l≤κp₇₂∞gF{ü·öη₂≤∞γTF2021RFWZYRFWaa_WSWaa_] 1

391 }ü∞γ₂∞gFr∞ηβ·SF·∞øFnωηβ·Slü₇₇κ₇·βFl·XQF₂∞FηhüFrγ₇üηF≤fFu·∞güβh·∞γTFXWV]VXV

390 ‘hüF₇·−ü₇₇·βFvxoγip≤₇y−üβF∞üηπ≤β₄γFhyäβ₂øγFf·äβ₂ö·ηüøF₂∞FβüμüβγüøF−₂öβ≤ü−κ₇γ₂≤∞Ff≤βFüff₂ö₂ü∞ηF
lxXFö·pηκβüTF 0

389 oβ·−üπ≤β₄Fv·ηüβ₂·₇γFk·γüøF≤∞Fw·phηh·₇ü∞üø₂₂−₂øüFmüβ₂μ·η₂μüγF}κpp≤βηüøFäyFjβ≤−·η₂öFl·βä≤ωy₇₂öF
jö₂øγFf≤βFjpp₇₂ö·η₂≤∞F·γFvκ₇η₂fκ∞öη₂≤∞·₇Fo₇κ≤βüγöü∞öüF}ü∞γ≤βγTF

388 jF∞≤μü₇Fö≤βüSγhü₇₇Fö≤≤βø₂∞·η₂≤∞F·γγü−ä₇üøFhyäβ₂øFμ₂·Fp≤γηγy∞ηhüη₂öF−üη·₇Füωöh·∞güFf≤βF
γ₂−κ₇η·∞ü≤κγFøüηüöη₂≤∞F·∞øFβü−≤μ·₇F≤fFηüηβ·öyö₇₂∞üTF2022RFWWbVRFYYbXZ_ 1

387 x∞üF·−₂∞≤Sfκ∞öη₂≤∞·₇₂züøF₇κ−₂∞üγöü∞öüFγü∞γ≤βFøü−≤∞γηβ·η₂∞gFh₂ghFγü∞γ₂η₂μ₂ηyF·∞øFγü₇üöη₂μ₂ηyFf≤βF
øüηüöη₂∞gFj₇YQF·∞øFlκXQF·γFπü₇₇F·γF₂ηγF₇κ−₂∞üγöü∞ηF−₂ωüøF−·ηβ₂ωF−ü−äβ·∞üγF·∞øFηüγηFp·püβγTF2021RFWXX_V[ 1

386 }ü∞γ₂η₂z·η₂≤∞F≤fF–äNrrrORFn{NrrrORF·∞øFwøNrrrOFuκ−₂∞üγöü∞öüFäyFu₂g·∞øγFk·γüøF≤∞F
YSo≤β−y₇SZSqyøβ≤ωyäü∞z≤₂öFjö₂øF·∞øF‘β·∞γ₂η₂≤∞Fvüη·₇γTF2021RFaaRFbZ[

385 ‘hü≤βüη₂ö·₇F}ηκøyF≤∞FηhüF}ü∞γ₂∞gFvüöh·∞₂γ−F≤fFuκ−₂∞üγöü∞ηFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄F
 —∞NYSηzä·ONXRXhSä₂pyONqXxO­F´•FYqXxFf≤βFo≤β−·₇øühyøüFmüηüöη₂≤∞TF2020RFW_RFXabVSXab] 1

384 yβ≤gβüγγF≤fF∞·∞≤ηüöh∞≤₇≤gyFf≤βF₇₂ηh₂κ−Sγκ₇fκβFä·ηηüβ₂üγTF2021RFWbRFWY_SW]Z

383 k₂γS₂γ≤∞₂ö≤η₂∞≤y₇F₇₂∞₄üβγFö≤∞η·₂∞₂∞gFp≤₇y·β≤−·η₂öFγö·ff≤₇øγcFγy∞ηhüγ₂γRFγηβκöηκβüF·∞øFγpüöηβ≤γö≤p₂öF
pβ≤püβη₂üγTTF2021RF 1

382 y≤β≤κγFp≤βphyβ₂∞Sä·γüøF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γcFγy∞ηhüγ₂γRFγηβκöηκβüRFγ≤βpη₂≤∞Fpβ≤püβη₂üγF·∞øF
·pp₇₂ö·η₂≤∞Fpβ≤γpüöηγTF2022RFbWRF 0

381 {≤≤−Fηü−püβ·ηκβüFγy∞ηhüγ₂γF≤fF·F₇κ−₂∞üγöü∞ηFöβyγη·₇₇₂∞üFlκSk‘lFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβF·∞øF
−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄TTF2022RFYRFXXZSXYW 0

380 u₂g·∞øF−üø₂·ηüøFγηβκöηκβ·₇Fø₂μüβγ₂ηyF≤fFö≤ppüβNrrOS·z₂ø≤F−≤₂üηycF}y∞ηhüγ₂γRFγηβκöηκβüF·∞øF−·g∞üη₂öF
γηκøyTF2022RF[YWRFWXV_WY 3

379 l·η·₇yη₂öF∞·∞≤f₂äüβFö≤−p≤γ₂ηüF−ü−äβ·∞üFäyFö≤−ä₂∞₂∞gFü₇üöηβ≤γp₂∞∞₂∞gFpβüöκβγ≤βFγüüø₂∞gF·∞øF
f₇≤π₂∞gFγy∞ηhüγ₂γFf≤βF₂−−≤ä₂₇₂z₂∞gF—roSaFøüβ₂μüøFjgF∞·∞≤p·βη₂ö₇üγTF2022RF]ZYRFWXVVZ[ 8

378 }–w‘qn}r}RFl{–}‘juF}‘{’l‘’{n}RFjwmFu’vrwn}lnw‘Fy{xyn{‘rn}FxoF—∞NrrOUløNrrOFlxvyun•n}F
j}}nvkunmFk–FZSjvrwxyqnw–uq–m{x•jvrlFjlrmTF2021RF]XRFW[aaSW[ba
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377 “₂≤₇≤gü∞Sk·γüøF’β·∞y₇Fl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγcFj∞₂≤∞Sr∞øκöüøF}ηβκöηκβ·₇Fm₂μüβγ₂ηyF·∞øFηhüF
y≤ηü∞η₂·₇F·γF·Fo₇κ≤βüγöü∞ηFyβ≤äüTF 1

376 }y∞ηhüγ₂γF·∞øFlh·β·öηüβ₂z·η₂≤∞F≤fF”h₂ηüSu₂ghηFuκ−₂∞üγöü∞ηFn∞øSl·ppüøFy≤₇y₂−₂øüγFk·γüøF≤∞Fo{n‘F
·∞øFnωö₂ηüøF}η·ηüFr∞ηβ·−≤₇üöκ₇·βFyβ≤η≤∞F‘β·∞γfüβTF2021RFWYRF 1

375 y≤₇·β₂züøFn−₂γγ₂≤∞F≤fFu·∞ηh·∞₂øüFvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄FNu∞SvxoOFlβyγη·₇γFf≤βFq₂ghSl·p·ö₂ηyF
yh≤η≤∞₂öFk·βö≤øüγTFXWVXWZY 3

374 l≤−ä₂∞üøFnωpüβ₂−ü∞η·₇U‘hü≤βüη₂ö·₇F}ηκøyF≤∞FηhüFuκ−₂∞üγöü∞ηFyβ≤püβη₂üγF≤fF
q≤−≤₇üpη₂öUqüηüβ≤₇üpη₂öFnβä₂κ−NrrrOFj∞₂₇·ηüSk·γüøFXmFl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγTF2021RF]VRFW__][SW___Z 2

373 q₂ghSnff₂ö₂ü∞öyF”₂øüä·∞øFnωö₂η·ä₇üFvüöh·∞≤₇κ−₂∞üγöü∞öüFfβ≤−F·F–ü₇₇≤πFvxoFyh≤γph≤βF·γF”h₂ηüF
unmF·∞øFvκ₇η₂ö≤₇≤βF‘h₂∞Fo₂₇−γTFXWVWZ]W 2

372 vüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄Fk·γüøF‘hüβ−·₇₇yFjöη₂μ·ηüøFmü₇·yüøFo₇κ≤βüγöü∞öüFn−₂ηηüβFπ₂ηhF
xωygü∞Sr∞γü∞γ₂η₂μ₂ηyFf≤βFlü₇₇Fr−·g₂∞gTFXWVWbbX 0

371 ”·ηüβS}η·ä₇üFnκβ≤p₂κ−NrrrOF·∞øF‘üβä₂κ−NrrrOâ��vüη·₇Fxβg·∞₂öFoβ·−üπ≤β₄γF·γFo₇κ≤βüγöü∞ηF}ü∞γ≤βγFη≤F
müηüöηFr≤∞γRFj∞η₂ä₂≤η₂öγF·∞øFyüγη₂ö₂øüγF₂∞Fjακü≤κγF}≤₇κη₂≤∞γTF2021RFWYXVVb 3

370 ‘hüF−κ₇η₂fκ∞öη₂≤∞·₇Fkxmry–inκSvxoF∞·∞≤γhüüηγF·γFä₂≤₂−·g₂∞gFp₇·ηf≤β−cF·Fβ·η₂≤−üηβ₂öF
f₇κ≤βüγöü∞öü∞ηFγü∞γ≤βFf≤βFh₂gh₇yFüff₂ö₂ü∞ηFøüηüöη₂≤∞F≤fFoSRFqXxXF·∞øFg₇κö≤γüTF2021RFWYWWZV 3

369 }y∞öhβ≤ηβ≤∞Sä·γüøF₂∞fβ·βüøF−₂öβ≤γpüöηβ≤γö≤pyFκ∞øüβFh₂ghFpβüγγκβücFj∞F₂∞ηβ≤øκöη₂≤∞TF2021RF]RFV]aXVX 6

368 jFηπ≤Sø₂−ü∞γ₂≤∞·₇Ffβ·−üπ≤β₄Fπ₂ηhF’Sγh·püøFlκZrZFl₇κγηüβF₇₂∞₄üøFäyFγü−₂Sβ₂g₂øF₇₂g·∞øcF}y∞ηhüγ₂γRF
öβyγη·₇FγηβκöηκβüF·∞øFuκ−₂∞üγöü∞ηFyβ≤püβη₂üγTF2021RFWYWb[a

367 l≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγF·γF·Foκ∞öη₂≤∞·₇Fv·ηüβ₂·₇Ff≤βFηhüF}ü₇üöη₂μüFv≤₇üöκ₇·βF{üö≤g∞₂η₂≤∞F≤fF
w₂ηβ≤·β≤−·η₂öγF·∞øF₂pγ≤Sqyøβ≤ωy₇·η₂≤∞F≤fFjβy₇ä≤β≤∞₂öFjö₂øγTF2021RF 1

366 {üöü∞ηFpβ≤gβüγγF≤∞F≤βg·∞₂öFüωö₂p₇üωF−·ηüβ₂·₇γFπ₂ηhFø₂ffüβü∞ηFø≤∞≤βâ��·ööüpη≤βFö≤∞η·öη₂∞gF−≤øüγFf≤βF
₇κ−₂∞üγöü∞ηF·pp₇₂ö·η₂≤∞γTF2021RFbRFW]aZYSW]a[a 6

365 {üöü∞ηF·øμ·∞öüγF₂∞F₇κ−₂∞üγöü∞ηF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γF·∞øFηhü₂βFph≤η≤∞₂öF·pp₇₂ö·η₂≤∞γTF2021RF 2

364 y≤βphyβ₂∞Fä·γüøF−üη·₇â��≤βg·∞₂öFfβ·−üπ≤β₄γcFh₂gh₇yFγü∞γ₂η₂μüF−·ηüβ₂·₇γFf≤βF≤pη₂ö·₇Fγü∞γ₂∞gF≤f´ ≤ωygü∞F
₂∞Fg·γFph·γüTF2021RFbRFW_VbbSW_WWX 6

363 yh≤η≤öhβ≤−₂γ−F·∞øFph≤η≤γπ₂ηöh·ä₇üF₇κ−₂∞üγöü∞öüF₂∞F·F—∞Fö₇κγηüβSä·γüøF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄F
π₂ηhF·∞F≤βg·∞₂öFgκüγηTF2021RF[VRFW_VXYSW_VXa 1

362 j∞₂≤∞Sö≤∞ηβ≤₇₇üøF—∞NrrOFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγFπ₂ηhFWSNηüηβ·z≤S[Sy₇OSYSNηβ₂·z≤SWSy₇OFäü∞zü∞üF·γF·∞F
·γγü−ä₇₂∞gF₇₂g·∞øcFγy∞ηhüγ₂γRFöh·β·öηüβ₂z·η₂≤∞RF·∞øFüff₂ö₂ü∞ηFøüηüöη₂≤∞F≤fFηβypη≤ph·∞F₂∞Fπ·ηüβTF2021RF 2

361 l≤μ·₇ü∞ηF≤βg·∞₂öFfβ·−üπ≤β₄γF·γF−κ₇η₂fκ∞öη₂≤∞·₇F−·ηüβ₂·₇γFf≤βFöhü−₂ö·₇Føüηüöη₂≤∞TF2021RF 13

360 {üöü∞ηF·øμ·∞öüγF₂∞FγηβκöηκβüγF·∞øF·pp₇₂ö·η₂≤∞γF≤fFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγFä·γüøF≤∞F
öyö₇≤hüω·∞üp≤₇yö·βä≤ωy₇·ηüF₇₂g·∞øγTTF2022RF 3
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359 jpp₇₂ö·η₂≤∞F≤fFγ≤₇₂øSγη·ηüFwv{Fηüöh∞₂ακüγFf≤βFγηβκöηκβ·₇Föh·β·öηüβ₂z·η₂≤∞F≤fF−üη·₇S≤βg·∞₂öF
fβ·−üπ≤β₄γTTF2022RFWW_RFWVW__X 2

358 r∞f≤β−·η₂≤∞Fü∞öβypη₂≤∞RFh₂gh₇yFγü∞γ₂η₂μüFøüηüöη₂≤∞F≤fF∞₂ηβ≤äü∞zü∞üRFηüηβ·öyö₇₂∞üFä·γüøF≤∞F·Fγη·ä₇üF
₇κ−₂∞üγöü∞ηFløSvxoTTF2021RFX]bRFWXV_[X 1

357 ‘·−₂∞gFγηβκöηκβüF·∞øF−≤øκ₇·η₂∞gFö·βä≤∞Fø₂≤ω₂øüFNlxOF·øγ≤βpη₂≤∞F₂γ≤γηüβ₂öFhü·ηF≤fF∞₂ö₄ü₇Sä·γüøF
−üη·₇F≤βg·∞₂öFfβ·−üπ≤β₄FNvxoS_ZNw₂OOFf≤βFβü−·β₄·ä₇üFlxFö·pηκβüTTF2021RF]WXRFWYXSWZ[ 3

356 jFhyäβ₂øFhyøβ≤öhβ≤−₂öF−≤₇üöκ₇·βFöβyγη·₇F·pp₇₂ö·ä₇üFη≤F₂∞μ₂γ₂ä₇üF₂∞₄Fπ₂ηhFh₂ghFβüμüβγ₂ä₂₇₂ηyTF2021RFZ[RFXWVV]SXWVWV0

355 y≤γηSγy∞ηhüγ₂γF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄Ff≤βFηκβ∞S≤∞Fβ·η₂≤−üηβ₂öFf₇κ≤βüγöü∞öüFγü∞γ₂∞gF≤fF’xFXFXQTF 1

354 ‘π≤Fηβ·∞γ₂η₂≤∞Fö≤−p₇üωüγFä·γüøF≤∞FWqSäü∞z₂−₂ø·z≤₇üS[R]Sø₂ö·βä≤ωy₇₂öF·ö₂øcF}y∞ηhüγ₂γRFγηβκöηκβüF
·∞øFph≤η≤ö·η·₇yη₂öFøügβ·ø·η₂≤∞F≤fFøyüγTF2021RFWSW[

353 vüöh·∞₂γη₂öF₂∞μüγη₂g·η₂≤∞F≤fFzπ₂ηηüβ₂≤∞₂öFvxoSö·η·₇yzüøFü∞y∞üF·∞∞κ₇·η₂≤∞Fκγ₂∞gF’wuyoSWZSv∞rrrF·γF
ö·η·₇yγηTF2022RF 0

352 }ηβκöηκβ·₇Fn₇κö₂ø·η₂≤∞F·∞øFn₇üöηβ≤öhü−₂₇κ−₂∞üγöü∞öüF≤∞F·FYmFl·ø−₂κ−NrrOFvxoFπ₂ηhF[SöF‘≤p≤₇≤gyTFW 0

351 jFβ·η₂≤−üηβ₂öFf₇κ≤βüγöü∞ηFγü∞γ≤βF−·øüF≤fF·Fηüβä₂κ−Fö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβFf≤βFηhüF·∞ηhβ·ωF
ä₂≤−·β₄üβFXR]Sø₂p₂ö≤₇₂∞₂öF·ö₂øFπ₂ηhF≤∞Sγ₂ηüFøüηüöη₂≤∞F·γγ₂γηüøFäyF·Fγ−·βηph≤∞üF·ppTF2021RFXZRFWYXSWZX 2

350 uκ−₂∞üγöü∞ηFnκNrrrOSä·γüøFl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγFf≤βFyh≤η≤∞₂öFv·ηüβ₂·₇γTF 0

349 vüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γSk·γüøF}ü∞γ≤βγFf≤βFo≤≤øF}·füηyTTF2022RFWWRF 2

348 jrnS·öη₂μüF−·öβ≤−≤₇üöκ₇üγcFøüγ₂g∞γRFpüβf≤β−·∞öüγRF·∞øF·pp₇₂ö·η₂≤∞γTF2021RFWYRFaSZY 1

347 {üöü∞ηF·øμ·∞öüγF₂∞F∞·∞≤γηβκöηκβüøF∞≤∞≤ω₂øüF−·ηüβ₂·₇γâ��k≤β₂øüγRFä≤β·ηüγRFöh·₇ö≤gü∞₂øüγRF
ph≤γph₂øüγRFph≤γph·ηüγRF∞₂ηβ₂øüγRFö·βä₂øüγRF·₇₇≤yγRF·∞øF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γTF2022RFYXbSY]a 1

346 ‘π≤Fγüβ₂üγF≤fF₇κ−₂∞üγöü∞ηFph≤γph≤∞·ηüFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγF≤fF₇·∞ηh·∞₂øüγFf≤βFγü∞γ₂∞gF₄üη≤∞üγF
·∞øFoüYQF₂∞Fπ·ηüβTF2022RFXW]RFWW[]bZ 1

345 u·∞ηh·∞₂øüFl≤−p₇üωüγFπ₂ηhFZRZhSk₂γNXSγκ₇f≤∞·η≤γηyβy₇OSä₂phü∞y₇cFlβyγη·₇F}ηβκöηκβüγF·∞øF
uκ−₂∞üγöü∞öüFyβ≤püβη₂üγTF2022RFXVXXRF 0

344 lhü−≤γü∞γ₂∞gFηüöh∞≤₇≤gyFf≤βFβ·p₂øFøüηüöη₂≤∞F≤fFü−üβg₂∞gFö≤∞η·−₂∞·∞ηγTF2022RFZV_SZ]Z

343 ‘₂−üSβüγ≤₇μüøFö≤₇≤βSöh·∞g₂∞gF₇≤∞gS·fηüβg₇≤πFf≤βFγüöκβ₂ηyFγyγηü−γFä·γüøF≤∞F−üη·₇â��≤βg·∞₂öFhyäβ₂øγTF
2022RFbRF[aZS[bW 3

342 jFηhβüüSø₂−ü∞γ₂≤∞·₇Fg·ø≤₇₂∞₂κ−F≤βg·∞₂öFfβ·−üπ≤β₄Fä·γüøF≤∞F·Fpyβ₂ø₂∞üø₂ö·βä≤ωy₇₂öF·ö₂øF≤βg·∞₂öF
₇₂∞₄üβFπ₂ηhF·Fp·øø₇üSπhüü₇SηypüF∞üηπ≤β₄FγηβκöηκβüTTF2022RF_aRFWW]SWXX
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341 }κpp≤βηüøF−üη·₇γF≤∞Fp≤β≤κγFγ≤₇₂øγF·γFhüηüβ≤gü∞ü≤κγFö·η·₇yγηγFf≤βFηhüFγy∞ηhüγ₂γF≤fF
pβ≤p·βgy₇·−₂∞üγTF2022RFZ]RFWZ]bSWZaX 0

340 {üöü∞ηFpβ≤gβüγγF≤∞Fp≤β≤κγFvxoγFf≤βFpβ≤öüγγSüff₂ö₂ü∞ηFhyøβ≤ö·βä≤∞Fγüp·β·η₂≤∞RF₇κ−₂∞üγöü∞ηF
γü∞γ₂∞gRF·∞øF₂∞f≤β−·η₂≤∞Fü∞öβypη₂≤∞TTF2022RF 11

339 {·βüSn·βηhFm≤p₂∞gF₂∞Fw·∞≤γηβκöηκβüøFr∞≤βg·∞₂öFv·ηüβ₂·₇γTTFChemical ReviewsRF2022RF 68.1 24

338 uκ−₂∞üγöü∞ηFv∞Sä·γüøF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄F·γF·∞Fκ∞κγκ·₇Føüηüöη≤βFη≤Fxqâ��F·∞øF·F
−κ₇η₂Sβüγp≤∞γ₂μüFγü∞γ≤βFf≤βFoüYQRFlβXx_Xâ��F·∞øFlβxZXâ��F₂∞F·ακü≤κγF−üø₂·TF2022RFWX[_RFWYXZa[ 0

337 v·∞g·∞üγüNrrOSä·γüøFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβF·γF·Fä₂Sβüγp≤∞γ₂μüF₇κ−₂∞üγöü∞ηFγü∞γ≤βFf≤βFh₂gh₇yF
γü₇üöη₂μüFøüηüöη₂≤∞F≤fFp₂öβ₂öF·ö₂øF·∞øFlβxZXâ��F₂≤∞TFW 0

336 {·η₂≤∞·₇Føüγ₂g∞F≤fFö·βä≤β·∞üSä·γüøFlκSp·øø₇üFπhüü₇Fö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγFf≤βF₂∞öβü·γüøF
hyøβ≤₇yη₂öFγη·ä₂₇₂ηyTTF2021RF 2

335 k₂∞·βyF}≤₇μü∞ηF}yγηü−Fl≤−p≤γüøF≤fFy≤₇·βFyβ≤η₂öF·∞øFy≤₇·βFjpβ≤η₂öF}≤₇μü∞ηγFf≤βFl≤∞ηβ≤₇₇₂∞gFηhüF
m₂−ü∞γ₂≤∞·₇₂ηyF≤fFvxoγF₂∞FηhüF}≤₇μ≤ηhüβ−·₇F}y∞ηhüγ₂γTF2022RFXXRFWX_]SWXaX 3

334 j∞F·ακü≤κγFβ≤≤−Sηü−püβ·ηκβüFph≤γph≤βüγöü∞ηFpβ≤äüFf≤βFpøTTF2022RF 1

333 —∞Sø₂·βy₇üηhü∞üF≤βg·∞₂öFfβ·−üπ≤β₄Ff≤βF·∞η₂ö≤κ∞ηüβfü₂η₂∞gcFlβyγη·₇FγηβκöηκβüRFph≤η≤öhβ≤−₂γ−F·∞øF
f₇κ≤βüγöü∞öüFγπ₂ηöhTF2022RFYVbRFWXXb[V 1

332 u·∞ηh·∞₂øüSä·γüøF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γFγ≤₇₂ø₂f₂üøFäyFgü₇·η₂∞S−üηh·öβy₇≤y₇Fhyøβ≤gü₇γFf≤βF
₂−pβ≤μ₂∞gFηhüF·ööκβ·öyF≤fF₇≤ö·₇₂z·η₂≤∞F·∞øFüωö₂γ₂≤∞F≤fFγ−·₇₇Fpκ₇−≤∞·βyF∞≤øκ₇üγTTF2022RFXVRF]V 1

331 mκ·₇Sü−₂ηη₂∞gF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γFf≤βFβ·η₂≤−üηβ₂öFf₇κ≤βüγöü∞öüFøüηüöη₂≤∞F≤fFf₇κ≤β₂øüF·∞øFj₇F
₂∞Fγüακü∞öüTTF2022RFX_WRFWXVab] 2

330 lκSvxoFf≤βFüffüöη₂μü₇yF≤βg·∞₂öFp≤₇₇κη·∞ηγFøügβ·ø·η₂≤∞F·∞øFnTFö≤₇₂F₂∞·öη₂μ·η₂≤∞Fμ₂·Fö·η·₇yη₂öF
·öη₂μ·η₂≤∞F≤fFpüβ≤ωy−≤∞≤γκ₇f·ηüTF2022RFWYXRFWVZW[Z 2

329 uκ−₂∞üγöü∞ηF₇·∞ηh·∞₂øüFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγFπ₂ηhFηβ·∞γf≤β−·η₂μüFü∞üβgyFηβ·∞γfüβFpβ≤öüγγüγFf≤βF
phyγ₂ö·₇F·∞øFöhü−₂ö·₇Fγü∞γ₂∞gF·pp₇₂ö·η₂≤∞γTF2022RF[WRFWVVZa[ 5

328 r∞ηüβpü∞üηβ·ηüøF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γFπ₂ηhFü∞h·∞öüøFph≤η≤₇κ−₂∞üγöü∞öüFf≤βFγü₇üöη₂μüF
βüö≤g∞₂η₂≤∞F≤fFSωy₇ü∞üFfβ≤−Fωy₇ü∞üF₂γ≤−üβγTTF2022RF 4

327 nff₂ö₂ü∞ηFmüηüöη₂≤∞F≤fFoüYQF·∞øFlβXx_Xâ��Fr≤∞γF₂∞F”·ηüβFäyF—∞S‘üηβ·z≤₇·ηüSk·γüøF‘π≤Sm₂−ü∞γ₂≤∞·₇F
vüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄cFjFl≤−p·β·η₂μüF}ηκøyTF2021RFWXRFb[

326 v·g∞üη₂öF·∞øFuκ−₂∞üγöü∞öüFyβ≤püβη₂üγF≤fFaSl≤≤βø₂∞·ηüFq≤₇−₂κ−NrrrOFl≤−p₇üωüγFl≤∞η·₂∞₂∞gF
ZRZRZS‘β₂f₇κ≤β≤SWSyhü∞y₇SF·∞øFWSNw·phηh·₇ü∞SXSy₇OSWRYSkκη·∞üø₂≤∞·ηüγTTF2022RFX_RF 0

325 ‘hüβ·püκη₂öFjpp₇₂ö·η₂≤∞F≤fFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γFl≤−p≤γüøF≤fFl≤ppüβRFl≤ä·₇ηRF·∞øF—₂∞öcF‘hü₂βF
j∞η₂ö·∞öüβFjöη₂μ₂ηyF·∞øFvüöh·∞₂γ−TTF2022RFWZRF 0

324 v·g∞üη≤≤pη₂ö·₇Fyβ≤püβη₂üγF≤fFu·∞ηh·∞₂øüNrrrOFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γFk·γüøF≤∞F·∞Frβ₂ø₂κ−NrrrOF
vüη·₇₇≤₇₂g·∞øTTF2022RF]WRFYVb_SYWVX 1
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323 jFγüβ₂üγF≤fFö·βä≤∞·ηüSäβ₂γøgüøFu∞FNu∞´ f´ nκRF‘äRFpøOFfβ·−üπ≤β₄γcFl≤₇≤κβFηκ∞·ä₂₇₂ηyFf≤βFä·βö≤øüF
·pp₇₂ö·η₂≤∞γF·∞øFγü₇üöη₂μüF₇κ−₂∞üγöü∞öüFγü∞γ₂∞gFη≤π·βøγF∞₂ηβ≤₂−₂ø·z≤₇üF·∞η₂ä₂≤η₂öγTF2022RFWY_RFWVbW_Y 0

322 jFf₇κ≤βüγöü∞öüFz₂∞öF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄Ff≤βFηhüFüffüöη₂μüFøüηüöη₂≤∞F≤fFoüYQF·∞øFoüXQF₂∞Fπ·ηüβTF
2022RFWYaRFWVbXaX 1

321 ‘π≤F₇κ−₂∞üγöü∞ηF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γFπ₂ηhFηü−püβ·ηκβüSøüpü∞øü∞ηFü−₂γγ₂≤∞TF2022RFYVbRFWXXb]_

320 ‘π≤Fγκpβ·−≤₇üöκ₇·βF·βöh₂ηüöηκβüγF≤fFw₂Sä·γüøFö≤−p₇üωüγFf≤βF−·g∞üη₂öFpβ≤püβη₂üγF·∞øFηhüF
₇κ−₂∞üγöü∞ηFγü∞γ₂η₂μüFøüηüöη₂≤∞F≤fFoüYQF·∞øFlβ]QTF2022RFYVbRFWXXbZb 0

319 }ö·₇·ä₇üFβ≤äκγηF∞·∞≤Sp≤β≤κγF—βSä·γüøFvxoF·øγ≤βäü∞ηFπ₂ηhFh₂ghSö·p·ö₂ηyFf≤βFγκγη·₂∞·ä₇üFπ·ηüβF
pκβ₂f₂ö·η₂≤∞TF2022RFXaaRFWXV]XV 3

318 zκ·ηüβ∞·βyFj−−≤∞₂κ−Svüø₂·ηüøFmü₇·−₂∞·η₂≤∞F≤fFnκβ≤p₂κ−Sk·γüøFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄F₂∞η≤F
’₇ηβ·ηh₂∞Fw·∞≤γhüüηγFf≤βFηhüF}ü₇üöη₂μüFyh≤η≤ü₇üöηβ≤öhü−₂ö·₇F}ü∞γ₂∞gF≤fFoüTF2021RF 3

317 o₇κ≤βüγöü∞öüFøüηüöη₂≤∞F≤fF−·₇·öh₂ηüFgβüü∞F·∞øFö·η₂≤∞γFNlβRFoüF·∞øFlκOFäyF·Füκβ≤p₂κ−Sä·γüøF
ö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβTTF2022RFWXRFaZY[SaZZX 1

316 j∞Fnωö₂ηüøS}η·ηüFr∞ηβ·−≤₇üöκ₇·βFyβ≤η≤∞S‘β·∞γfüβF{üγp≤∞γ₂μüFw·∞≤γö·₇üFvxoFf≤βFηhüFmκ·₇F}ü∞γ₂∞gF
≤fF”·ηüβF·∞øFlhβ≤−·ηüFr≤∞γTF 4

315 WRXRZS‘β₂·z≤₇y₇SZS·öüη·ηücF·Fø₂η≤p₂öF₇₂g·∞øFö≤−ä₂∞₂∞gFγ≤fηF·∞øFh·βøFø≤∞≤βFγ₂ηüγF₂∞Fh≤−≤−üη·₇₇₂öFNjgrOF
·∞øFhüηüβ≤−üη·₇₇₂öFNjgrU’“rOFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγTF2022RFXZRFXXZWSXX[V 0

314 w·phηh·₇ü∞üSη·ggüøFh₂gh₇yFγη·ä₇üF·∞øFβüκγ·ä₇üF₇κ−₂∞üγöü∞ηF−üη·₇â��≤βg·∞₂öFpβ≤äüγFf≤βFγü₇üöη₂μüF
·∞øFf·γηFøüηüöη₂≤∞F≤fFZS∞₂ηβ≤·∞₂₇₂∞üF₂∞Fπ·ηüβTF2022RFZ]RF]V]aS]V__ 0

313 vüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γFf≤βFyüγη₂ö₂øüF}ü∞γ₂∞gcF‘βü∞øF₂∞FηhüF{üöü∞ηF–ü·βγTF2022RFZWWSZX_

312 {ügκ₇·η₂∞gFηhüFpβ≤η≤∞Fö≤∞øκöη₂μ₂ηyF≤fF−üη·₇F≤βg·∞₂öFfβ·−üπ≤β₄F−·ηüβ₂·₇γFηhβ≤κghFγ≤₇μü∞ηFö≤∞ηβ≤₇TF
2022RFZ]RF]][_S]]]X 1

311 yβüp·β·η₂≤∞F·∞øFlh·β·öηüβ₂z·η₂≤∞F≤fF·Fwüπ₇yFl≤∞γηβκöηüøFvκ₇η₂fκ∞öη₂≤∞·₇Fl≤NrrOS≤βg·∞₂öF
oβ·−üπ≤β₄cFyβ≤η≤∞Fl≤∞øκöη₂≤∞F·∞øFjøγ≤βpη₂≤∞F≤fFl≤∞g≤F{üøF₂∞Fjακü≤κγFvüø₂κ−TF 0

310 }ü₇fS·γγü−ä₇üøF≤βg·∞₂öF·∞øFhyäβ₂øF−·ηüβ₂·₇γFøüβ₂μüøFfβ≤−F≤₇₂g≤SNSphü∞y₇ü∞üüηhy∞y₇ü∞üγOTTF2022RF 0

309 jFlxyyn{NrOFlxx{mrwj‘rxwFlxvyx’wmF”r‘qF{nmFyqx‘xu’vrwn}lnwlnTF2022RF]YRFWSa 0

308 vüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γ´ NvxoγOF·γF}ü∞γ≤βγ´ f≤βFn∞μ₂β≤∞−ü∞η·₇Fv≤∞₂η≤β₂∞gTF2022RFYbYSZVb

307 r∞ηβ≤øκöη₂≤∞Fη≤Fvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γFNvxoγOTF2022RFYSZX

306 jFπ·ηüβSγη·ä₇üF₇κ−₂∞üγöü∞ηF—∞SvxoFä·γüøF≤∞F·Fö≤∞₃κg·ηüøFˇ�Sü₇üöηβ≤∞F₇₂g·∞øF·γF·∞Füff₂ö₂ü∞ηFγü∞γ≤βF
f≤βF·η≤βμ·γη·η₂∞F·∞øF₂ηγF·pp₇₂ö·η₂≤∞F₂∞Fph·β−·öüκη₂ö·₇Fγ·−p₇üγTF 1
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305 yyβ·z₂∞üFfκ∞öη₂≤∞·₇₂z·η₂≤∞Fη≤Fä≤≤γηFηhüF·∞ηü∞∞·FüffüöηF₂∞Fβ·βüSü·βηhF−üη·₇â��≤βg·∞₂öFfβ·−üπ≤β₄γFf≤βF
ηüηβ·öyö₇₂∞üFøüηüöη₂≤∞TF 6

304 ‘κβ∞S≤∞Fo₇κ≤βüγöü∞öüFmüηüöη₂≤∞F≤fFjöüη₂öFjö₂øF₂∞F”₂∞üF’γ₂∞gF·F’β·∞y₇â��xβg·∞₂öFoβ·−üπ≤β₄TF2022RF
XXRFWbaZSWbbV 0

303 jFlhü−≤γü∞γ≤βFπ₂ηhF}π₂ηöhüøS≤∞Fuκ−₂∞üγöü∞öüFf≤βFηhüFmüηüöη₂≤∞F≤fFj−−≤∞₂·F“·p≤βTF2022RF[]RFW_SXW

302 }y∞üβg₂γη₂öFöhüö₄p≤₂∞ηSä₇≤ö₄·øüF·∞øFβ·ø₂≤ηhüβ·pySβ·ø₂≤øy∞·−₂öFηhüβ·pyFμ₂·F·∞F₂−−κ∞≤−≤øκ₇·η≤βyF
∞·∞≤γö·₇üF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄TTF2022RF 5

301 my∞·−₂öFoκ₇₇Sl≤₇≤βF‘κ∞₂∞gF≤fFxβg·∞₂öFlhβ≤−≤ph≤βüF₂∞F·Fvκ₇η₂S}η₂−κ₇₂S{üγp≤∞γ₂μüFXmFo₇üω₂ä₇üFvxoTTF
2022RF 8

300 }y∞ηhüη₂öF∞·∞≤pβ≤äüγFf≤βFä₂≤₇≤g₂ö·₇Fhyøβ≤gü∞Fγκ₇f₂øüFøüηüöη₂≤∞F·∞øF₂−·g₂∞gTFXVXWVVVa 3

299 lκFr≤∞Fm≤p₂∞gFn∞h·∞öüγFηhüF”·ηüβF}η·ä₂₇₂ηyF≤fFuκ−₂∞üγöü∞ηFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄RF{ü·₇₂z₂∞gF
ηhüFmüηüöη₂≤∞F≤fFoüF·∞øFj∞η₂ä₂≤η₂öγF₂∞Fjακü≤κγF}≤₇κη₂≤∞γTTF2022RFWVRFa]VXYX 0

298 my∞·−₂öFoκ₇₇Sl≤₇≤βF‘κ∞₂∞gF≤fFxβg·∞₂öFlhβ≤−≤ph≤βüF₂∞F·Fvκ₇η₂S}η₂−κ₇₂S{üγp≤∞γ₂μüFXmFo₇üω₂ä₇üFvxoTF
2022RFWYZRF 0

297 qüηüβ≤ä₂−üη·₇₇₂öFu∞NrrrOSl≤∞η·₂∞₂∞gFv·ηüβ₂·₇γFk·γüøF≤∞Fx∞üSm₂−ü∞γ₂≤∞·₇Fjκβ≤ph₂₇₂öFlh·₂∞γF≤fF
p≤₇øNrOFm₂ηh₂≤₇·ηüFm₂−üβγF·∞øF‘hü₂βF“·p≤öhβ≤−₂öF{üγp≤∞γüFη≤FmvoTF

296 ’∞f≤₇ø₂∞gFηhüF{≤₇üF≤fFkκ₂₇ø₂∞gF’∞₂ηγF≤fFvxoγFπ₂ηhFvüöh·∞₂γη₂öFr∞γ₂ghηF‘≤π·βøγF}ü₇üöη₂μüFvüη·₇Fr≤∞γF
müηüöη₂≤∞F₂∞F”·ηüβTTF2022RF 1

295 müγ₂g∞F≤fFm₂∞κö₇ü·βFu·∞ηh·∞₂øüFl≤−p₇üωüγFfβ≤−FwFXFxFXFm≤∞≤βFu₂g·∞øFf≤βF}₂∞g₇üFv≤₇üöκ₇üF
v·g∞üηγcFlβyγη·₇₇₂∞üFjβöh₂ηüöηκβüF·∞øF}₇≤πFv·g∞üη₂öF{ü₇·ω·η₂≤∞F}ηκø₂üγTF2022RF_RF

294 lh₂β·₇Fvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γTTFChemical ReviewsRF2022RF 68.1 15

293 ‘hüF“üβγ·η₂₇üF·∞øF‘κ∞·ä₇üFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄FvxoFf≤βFl≤∞øü∞γ·ηüFmüö≤∞η·−₂∞·η₂≤∞TF2022RF

292 }κäη₇üFu₂g·∞øF}p·öüβFlh·∞güF₂∞FXmFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄F}hüüηγFf≤βFmκ·₇F‘κβ∞Sx∞U‘κβ∞SxffF
}ü∞γ₂∞gF≤fFjöüηy₇·öüη≤∞üF·∞øF‘κβ∞Sx∞F}ü∞γ₂∞gF≤fF”·ηüβF₂∞Fxβg·∞₂öF}≤₇μü∞ηγTTF2022RF 0

291 jøμ·∞öüγF·∞øFjpp₇₂ö·η₂≤∞γF≤fFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄Fw·∞≤−·ηüβ₂·₇γF·γFxβ·₇Fmü₇₂μüβyFl·ββ₂üβγcFjF
{üμ₂üπTTF2022RF 0

290
‘π≤Fl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγF}y∞ηhüγ₂züøFfβ≤−F“·β₂≤κγFSm≤∞≤βFl₇κγηüβγF}p·öüøFäyF‘üβüphηh·₇₂öFjö₂øF
f≤βFnff₂ö₂ü∞ηFyh≤η≤ö·η·₇yη₂öFmügβ·ø·η₂≤∞F≤fFräκpβ≤fü∞F₂∞F”·ηüβFκ∞øüβF}≤₇·βF·∞øFjβη₂f₂ö₂·₇F
rββ·ø₂·η₂≤∞TTF2022RF_RFbX_]SbXbV

1

289 k₂fκ∞öη₂≤∞·₇₂züøFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γFf≤βFy≤βüS}₂züSmüpü∞øü∞ηFn∞·∞η₂≤γü₇üöη₂μüF}ü∞γ₂∞gTTF
2022RF 3

288 —∞xivxoS[F·γF·Fo₇κ≤βüγöü∞öüFH‘κβ∞SxffHF}ü∞γ≤βFf≤βF’₇ηβ·γü∞γ₂η₂μüFmüηüöη₂≤∞F·γFπü₇₇F·γFyβ≤ä₂∞gF≤fF
l≤ppüβNrrOFr≤∞γTTF2022RF_RFWYVYWSWYVZW 1
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287 lh₂β·₇F−ü−äβ·∞üγFf≤βFü∞·∞η₂≤−üβFγüp·β·η₂≤∞cF·Fö≤−pβühü∞γ₂μüFβüμ₂üπTF2022RFWXWVYZ 1

286 qüηüβ≤−üη·₇₇₂öFmκ·₇Su₂g·∞øüøFjnSu∞SlyγFuκ−₂∞üγöü∞ηFyβ≤äüγFf≤βFnff₂ö₂ü∞ηF}ü∞γ₂∞gF≤fFoüNrrrOFr≤∞γTTF
2022RFWVRFa][ZZ_

285 l≤₇≤β₇üγγFv·g∞üη₂öFl≤₇₇≤₂ø·₇Fy·βη₂ö₇üγFk·γüøF≤∞F·∞Fj−≤βph≤κγFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄F’γ₂∞gF
q≤₇−₂κ−F·γFηhüFvüη·₇F}püö₂üγTTF

284 }y∞ηhüγ₂γRFöh·β·öηüβ₂z·η₂≤∞RF·∞øFf₇κ≤βüγöü∞öüF≤fF·Fh₂gh₇yFγη·ä₇üFηπ≤Sø₂−ü∞γ₂≤∞·₇Fz₂∞öFö≤≤βø₂∞·η₂≤∞F
p≤₇y−üβTF

283
l≤∞γηβκöη₂≤∞F·∞øFyh≤η≤₇κ−₂∞üγöü∞öüFyβ≤püβη₂üγF≤fF·F‘hβüüSm₂−ü∞γ₂≤∞·₇FløFrrFl≤≤βø₂∞·η₂≤∞F
y≤₇y−üβFk·γüøF≤∞FXR[Sm₂NZSö·βä≤ωySphü∞y₇ηh₂≤OF‘üβüphηh·₇₂öF·ö₂øRFWRXSm₂Npyβ₂ø₂∞SZSy₇Oø₂·zü∞üTF2022RF
_RF

282 k₂fκ∞öη₂≤∞·₇₂züøFvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γFf≤βFy≤βüS}₂züSmüpü∞øü∞ηFn∞·∞η₂≤γü₇üöη₂μüF}ü∞γ₂∞gTF

281 vüη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γFf≤βFπh₂ηüF₇₂ghηFü−₂γγ₂≤∞cFoβ≤−Fγy∞ηhüγ₂γFη≤Føüμ₂öüFf·äβ₂ö·η₂≤∞TF2022RFZ[bRFXWZZZW 6

280 v₂γöü₇₇·∞ü≤κγFø₂−ü∞γ₂≤∞·₇Fö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγF·∞øF₇κ−₂∞üγöü∞öüFü−₂γγ₂≤∞Fpβ≤püβη₂üγF≤fF
ö·ø−₂κ−NrrOSpγüκø≤h·₇₂øüFö≤−p₇üωüγTF2022RF[Y[RFWXVa_W

279 j−₂∞üSoκ∞öη₂≤∞·₇₂züøFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γcFfβ≤−F}y∞ηhüη₂öFmüγ₂g∞Fη≤F}öβκη₂∞yF₂∞Fjpp₇₂ö·η₂≤∞TF
2022RFZ[bRFXWZZZ[ 1

278 o₇κ≤βüγöü∞ηF≤₇₂g≤∞κö₇ü≤η₂øüF₂∞ø₂ö·η≤βγFf≤βFβ·η₂≤−üηβ₂öF−₂öβ≤{wjFγü∞γ₂∞gF≤∞F−üη·₇S≤βg·∞₂öF
fβ·−üπ≤β₄γTF2022RFZY_RFWY[Xb] 1

277 }y∞ηhüγ₂γF≤fFöh₂β·₇Fä≤β≤∞F₂−₂ø·z≤₇·ηüFfβ·−üπ≤β₄γFπ₂ηhFγüö≤∞øS≤βøüβF∞≤∞₇₂∞ü·βF≤pη₂öγTF2022RFYWVRFWXYVVW 1

276 jF−κ₇η₂ü−₂γγ₂μüF₇·∞ηh·∞₂øüF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄Ff≤βFγü₇üöη₂μüFøüηüöη₂≤∞F≤fF₇Sηβypη≤ph·∞TF2022RF
[Y_RFWXVbXa 0

275 }y∞ηhüγ₂γRFph≤η≤phyγ₂ö·₇Föh·β·öηüβ₂γη₂öγF·∞øFgü≤−üηβyF≤pη₂−₂z·η₂≤∞F≤fF
‘β₂γNXSäü∞z≤y₇·öüη≤phü∞≤∞·ηüOüκβ≤p₂κ−Fö≤−p₇üωüγFπ₂ηhFXRFXhSk₂pyβ₂ø₂∞üFøüβ₂μ·η₂μüγTF2022RFXZ_RFWWaa_Y 9

274 jrnFä·γüøF₇κ−₂∞üγöü∞ηFp≤β≤κγF−·ηüβ₂·₇γF·γFöκηη₂∞gSüøgüFη≤≤₇Ff≤βFü∞μ₂β≤∞−ü∞η·₇F−≤∞₂η≤β₂∞gcF}η·ηüF
≤fFηhüF·βηF·øμ·∞öüγF·∞øFpüβγpüöη₂μüγTF2022RFZ]YRFXWZ[Yb 9

273 }ηβκöηκβ·₇Fø₂μüβγ₂η₂üγF₂∞FηhüF—∞NrrORFv∞NrrOF·∞øFløNrrOFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγF₂∞øκöüøFäyF−üη·₇F₂≤∞γF
·∞øU≤βF·∞₂≤∞γTF2022RFXXVRFWW[aXb 1

272 ‘·₂₇≤β₂∞gF·F₇κ−₂∞üγöü∞ηF−üη·₇´ â��´ ≤βg·∞₂öFfβ·−üπ≤β₄Fpβüö₂γüF₂∞ö₇κγ₂≤∞F≤fFyηSjpη·−üβF∞·∞≤p·βη₂ö₇üFf≤βF
∞≤∞₂∞μ·γ₂μüF−≤∞₂η≤β₂∞gFy·β₄₂∞γ≤∞MγFø₂γü·γüTF2022RFZZWRFWY]VVb 1

271 jFwx“nuFvn{l’{–Flxx{mrwj‘rxwFlxvyx’wmF”r‘qF–nuux”Fyqx‘xu’vrwn}lnwlnTF2021RF
]XRFWaWVSWaW_

270
}η≤₂öh₂≤−üηβ₂ö·₇₇yFl≤∞ηβ≤₇₇üøFjγγü−ä₇yF≤fFu·∞ηh·∞₂øüFv≤₇üöκ₇·βFl≤−p₇üωüγF≤fFηhüFqüηüβ≤ø₂η≤p₂öF
m₂μüβgü∞ηFu₂g·∞øFZMSNZSyyβ₂øy₇OSXRXMc]MRXhSηüβpyβ₂ø₂∞üFSxω₂øüF₂∞Fqyp≤øü∞η·ηüF≤βFkβ₂øg₂∞gF
l≤≤βø₂∞·η₂≤∞Fv≤øüγTF}ηβκöηκβ·₇RFv·g∞üη₂öRF·∞øFyh≤η≤₇κ−₂∞üγöü∞öüF}ηκø₂üγTTF2021RF
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269 oκ₇₇Sl≤₇≤βFn−₂γγ₂≤∞F₂∞Fvκ₇η₂ö≤−p≤∞ü∞ηFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γFμ₂·Fu₂∞₄üβFr∞γη·₇₇·η₂≤∞TTF2021RF 2

268 }ü₇fS·γγü−ä₇yF≤fFYpSk₇≤ö₄Fvüη·₇Sä·γüøFvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γFfβ≤−F}ηβκöηκβ·₇Fyüβγpüöη₂μüTF
2022RFYaRFYWSZZ 0

267 r−p·öηF≤fFηhüF}ηβκöηκβ·₇Fv≤ø₂f₂ö·η₂≤∞F≤fFm₂·−≤∞ø≤₂øFløNrrOFvxoγF≤∞FηhüFw≤∞₇₂∞ü·βFxpη₂ö·₇F
yβ≤püβη₂üγTF2021RF 5

266 lyö₇₂öF‘β₂∞κö₇ü·βFl≤ppüβNrOFl≤−p₇üωFnωh₂ä₂η₂∞gFjggβüg·η₂≤∞Sr∞øκöüøFn−₂γγ₂≤∞cFjFw≤μü₇Fo₇κ≤βüγöü∞ηF
yβ≤äüFf≤βFηhüF}ü₇üöη₂μüFmüηüöη₂≤∞F≤fFp≤₇øNrrrOFr≤∞γTTF2021RF 3

265 {üfüβü∞öüγTF2021RFYW_SY[a

264 oβ≤−F·F”ü₇₇Smüf₂∞üøFxβg·∞≤z₂∞öFyβüöκβγ≤βFη≤Fm₂μüβγüFuκ−₂∞üγöü∞ηFl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβγFk·γüøF
≤∞F—∞NrrOSzκ₂∞≤₇₂∞·ηüFkκ₂₇ø₂∞gF’∞₂ηγFr∞ηüβö≤∞∞üöηüøFäyFv₂ωüøFu₂g·∞øF}yγηü−γTF2021RFX]RF

263 ‘”xF—∞NrrOUlκNrrOFlxvyun•n}Fkj}nmFxwFoun•rkunFvr•nmFurpjwm}cF}–w‘qn}n}RF}‘{’l‘’{juF
lqj{jl‘n{r—j‘rxwRFjwmFu’vrwn}lnwlnF}nw}rwpFxoFwr‘{xknw—nwnTF2021RF]XRFWb[[SWb]W

262 uκ−₂∞üγöü∞ηF‘π≤Sm₂−ü∞γ₂≤∞·₇Fvüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄Fw·∞≤γhüüηγFπ₂ηhFu·βgüFˇ�Sl≤∞₃κg·ηüøF
}yγηü−cFmüγ₂g∞RF}y∞ηhüγ₂γRF·∞øFmüηüöη₂≤∞F≤fFj∞η₂Sr∞f₇·−−·η≤βyFmβκgγF·∞øFyüγη₂ö₂øüγTTF2021RF 1

261 }−·βηFv∞F}ü∞γ₂∞gFμ₂·Fzκü∞öh₂∞gF≤∞Fmκ·₇Fo₇κ≤βüγöü∞öüF≤fFnκFl≤−p₇üωSv≤ø₂f₂üøF‘₂xFw·∞≤p·βη₂ö₇üγTTF
2021RFWWRF 0

260 vüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄F·∞øFrηγFw·∞≤ö≤−p≤γ₂ηüγF·γFlhü−₂ö·₇F}ü∞γ≤βγTFaYSWXZ 1

259 uκ−₂∞üγöü∞ηF’β·∞₂κ−S‘h₂≤phü∞üFm₂ö·βä≤ωy₇·ηüFoβ·−üπ≤β₄γF}κpp≤βηüøFäyF
‘β·∞γ₂η₂≤∞Svüη·₇Sxβg·∞₂öFl·η₂≤∞γcFm₂−ü∞γ₂≤∞·₇₂ηyF·∞øFuκ−₂∞üγöü∞öüFl≤∞ηβ≤₇F₂∞F’β·∞y₇F}püö₂·η₂≤∞TF 1

258 —βSvxoFw·∞≤f₇≤πüβF}ü∞γ≤βF·∞øFrηγFv₂ωüøSv·ηβ₂ωFvü−äβ·∞üFf≤βFq₂gh₇yF}ü∞γ₂η₂μüFw₂ηβ≤·β≤−·η₂öγF
müηüöη₂≤∞TF 12

257 oκ∞öη₂≤∞·₇₂z·η₂≤∞F≤fFuκ−₂∞üγöü∞ηFu·∞ηh·∞₂øüFl≤−p₇üωüγFf≤βFk₂≤−üø₂ö·₇Fjpp₇₂ö·η₂≤∞γTF

256 oκ∞öη₂≤∞·₇₂z·η₂≤∞F≤fFuκ−₂∞üγöü∞ηFu·∞ηh·∞₂øüFl≤−p₇üωüγFf≤βFk₂≤−üø₂ö·₇Fjpp₇₂ö·η₂≤∞γTF

255 l·p·ö₂η·∞öüFn∞h·∞öü−ü∞ηF≤fFvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄FNvxoOFv·ηüβ₂·₇γFäyF‘hü₂βFv≤βph≤₇≤gyF·∞øF
}ηβκöηκβ·₇Fo≤β−·η₂≤∞TF 0

254 vüη·₇F≤βg·∞₂öFfβ·−üπ≤β₄Fä·γüøFγü∞γ≤βγFf≤βFηhüFøüηüöη₂≤∞F≤fFf≤≤øFö≤∞η·−₂∞·∞ηγTF2022RFWW]]ZX 3

253 ‘hβüüFl≤−p≤κ∞øγFl≤∞γηβκöηüøFfβ≤−FXSlh₇≤β≤SZSfüββ≤öü∞y₇äü∞z≤·ηüF·∞øFwSl≤∞η·₂∞₂∞gFu₂g·∞øγcF
}y∞ηhüγ₂γRFlβyγη·₇F}ηβκöηκβüγRF·∞øFv₂öβ≤ä₂≤₇≤g₂ö·₇F}ηκø₂üγTF2022RFZaRFX[VSX[b 0

252 XmFløNrrOSvxoF≤fFyyβ₂øy₇Sr−₂ø·z≤ακ₂∞·z≤₇₂∞ücF}ηβκöηκβüRFuκ−₂∞üγöü∞öüRF·∞øF}ü₇üöη₂μüFmüηüöη₂≤∞F≤fF
‘wyF·∞øFo·äβ₂ö·η₂≤∞F≤fF}ü−₂ö≤∞øκöη₂∞gFmüμ₂öüγTF 1
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251
{≤≤−Fηü−püβ·ηκβüFγy∞ηhüγ₂γF≤fF∞üπF₂γ≤βüη₂öκ₇·βFXmF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γF≤fFl≤NrrOF·∞øFw₂NrrOF
ö≤−pβ₂γüøF≤fFøκ·₇Fγü−₂f₇üω₂ä₇üF∞üκηβ·₇F·∞øF·∞₂≤∞₂öF₇₂∞₄üβγRF·∞øFηhü₂βFö≤∞μüβγ₂≤∞Fη≤F−üη·₇F≤ω₂øüF
∞·∞≤−·ηüβ₂·₇γTF2022RFWXVb]]

250 vüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄Sk·γüøFv·ηüβ₂·₇γFf≤βFjøγ≤βpη₂≤∞F·∞øFmüηüöη₂≤∞F≤fF’β·∞₂κ−N“rOFfβ≤−F
jακü≤κγF}≤₇κη₂≤∞TTF2022RF_RFWZZYVSWZZ[] 2

249 }y∞ηhüγ₂γRFγηβκöηκβüγF·∞øF−·g∞üη₂γ−F≤fFηhβüüFjnSmyNrrrOSlyγTF2022RFXXVRFWW[aY]

248 m·η·³}hüüη³WTø≤öωTF2019RF

247 m·η·³}hüüη³WTpøfTF2019RF

246 }ηβ·ηüg₂üγFf≤βF₂∞øκöüøFøüfüöηγF₂∞F−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γFf≤βFü∞h·∞ö₂∞gF·øγ≤βpη₂≤∞F·∞øFö·η·₇yη₂öF
püβf≤β−·∞öüTTF2022RF 2

245 vxoSä·γüøF−·ηüβ₂·₇γF·γFγ≤₂₇F·−ü∞ø−ü∞ηγTF2022RFWV[SW[[

244 vκ₇η₂öβ₂ηüβ₂·Føüö₂γ₂≤∞F−·₄₂∞gF₂∞F≤βg·∞₂öS−üη·₇Ffβ·−üπ≤β₄γFf≤βFfκü₇Fγη≤β·güTF2022RF]VbS]YV

243 yh·γüF‘β·∞γ₂η₂≤∞F≤fFvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄Ff≤βFηhüFn∞ö·pγκ₇·η₂≤∞F≤fFn∞zy−üγTF 2

242 ‘hüFp₂≤∞üüβ₂∞gFβ≤₇üF≤fF−üη·₇â��≤βg·∞₂öFfβ·−üπ≤β₄S[F₂∞FüμüβSgβ≤π₂∞gFö≤∞ηü−p≤β·βyF·pp₇₂ö·η₂≤∞γFâ��F·F
βüμ₂üπTF2022RFWXRFWZXaXSWZXba 0

241 o≤β−·₇øühyøüFβüö≤g∞₂η₂≤∞Fηhβ≤κghF·−₂∞·₇Ff≤β−·η₂≤∞F₂∞F·F₇κ−₂∞üγöü∞ηF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄TTF
2022RF

240 v≤øκ₇·η₂∞gFyh≤η≤SF·∞øF{·ø₂≤₇κ−₂∞üγöü∞öüF₂∞F‘äNrrrOFl₇κγηüβSk·γüøFvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γTFWVX[SWVYW 5

239 ”·ηüβS}η·ä₇üFl·βä≤β·∞üSk·γüøFnκYQU‘äYQFvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γFf≤βF‘κ∞·ä₇üF
‘₂−üSmüpü∞øü∞ηFn−₂γγ₂≤∞Fl≤₇≤βF·∞øF‘hü₂βFjpp₇₂ö·η₂≤∞F₂∞Fj∞η₂ö≤κ∞ηüβfü₂η₂∞gFk·βSl≤ø₂∞gTF 1

238 jggβüg·η₂≤∞Sr∞øκöüøFuκ−₂∞üγöü∞öüFk·γüøF’₂xS]]cFq₂gh₇yF}ü₇üöη₂μüFo·γηS{üγp≤∞γüF}ηyβü∞üF
müηüöη₂≤∞TTF2022RF 0

237 jFγ−·βηph≤∞üS₂∞ηügβ·ηüøF₇₂ghηSκpF₇·∞ηh·∞₂øüFf₇κ≤βüγöü∞ηFpβ≤äüFf≤βFηhüFμ₂γκ·₇F·∞øFβ·η₂≤−üηβ₂öF
øüηüöη₂≤∞F≤fFη≤η·₇Fph≤γph≤βκγF₂∞Fhκ−·∞Fκβ₂∞üF·∞øFü∞μ₂β≤∞−ü∞η·₇Fπ·ηüβFγ·−p₇üγTF2022RFWXWY]V 1

236 müηüöη₂≤∞F·∞øF}≤βpη₂≤∞F≤fFqü·μyFvüη·₇Fr≤∞γF₂∞Fjακü≤κγFvüø₂·FäyF·Fo₇κ≤βüγöü∞ηF—βNr“OF
vüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄Foκ∞öη₂≤∞·₇₂züøFπ₂ηhFXSy₂ö≤₇y₇·−₂∞üF{üöüpη≤βFpβ≤κpγTTF2022RF 1

235 lκγη≤−₂züøF}y∞ηhüγ₂γcF}≤₇μü∞ηSF·∞øFjö₂øSjγγ₂γηüøF‘≤p≤₇≤gyFnμ≤₇κη₂≤∞F₂∞F
—₂βö≤∞₂κ−S‘üηβ·ö·βä≤ωy₇·ηüFoβ·−üπ≤β₄γTTF2022RF 0

234 o₂₇−Sä·γüøFf₇κ≤βüγöü∞ηFγü∞γ≤βFf≤βFμ₂γκ·₇F−≤∞₂η≤β₂∞gF·∞øFüff₂ö₂ü∞ηFβü−≤μ·₇F≤fF·∞₂₇₂∞üF₂∞Fγ≤₇κη₂≤∞γF·∞øF
g·γFph·γüTTF2022RFZY[RFWXbVW] 0
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233 l≤≤βø₂∞·η₂≤∞Föhü−₂γηβyF≤fF−üη·₇â��≤βg·∞₂öFfβ·−üπ≤β₄γcFmüηüöη₂≤∞RF·øγ≤βpη₂≤∞RF·∞øF
ph≤η≤øügβ·ø·η₂≤∞F≤fFηüηβ·öyö₇₂∞üF·∞η₂ä₂≤η₂öγF·∞øFäüy≤∞øTF2022RFZ]ZRFXWZ[]X 3

232 u·∞ηh·∞₂øüFö≤≤βø₂∞·η₂≤∞Fp≤₇y−üβγFfκ∞öη₂≤∞·₇₂züøFäyF[S∞₂ηβ≤₂γ≤phηh·₇₂öF·ö₂øcF}y∞ηhüγ₂γRF
γηβκöηκβüSmo‘Fö≤ββü₇·η₂≤∞F·∞øFph≤η≤₇κ−₂∞üγöü∞ηFγü∞γ≤βF≤fFløXQF₂≤∞TF2022RFWXYXXb 1

231 ‘π≤F₂γ≤−üβ₂öF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γFäü·β₂∞gFγη₂₇äü∞üF−≤₂üη₂üγFf≤βFh₂ghFμ≤₇·η₂₇üF₂≤ø₂∞üFκpη·₄üTF 1

230 nωö₂η·η₂≤∞Fπ·μü₇ü∞gηhSøüpü∞øü∞ηFö≤∞η₂∞κ≤κγFö≤₇≤βSηκ∞·ä₇üF₇κ−₂∞üγöü∞öüF≤fFf₇κ≤βüγöü∞ηFøyüγF
ü∞ö·pγκ₇·ηüøF₂∞η≤F₇·∞ηh·∞₂øüF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄Ff≤βF·∞η₂Sö≤κ∞ηüβfü₂η₂∞gTF2022RFXVZRFWWVZYa 0

229 ’pgβ·ø₂∞gFηhüFp≤βüSγ₂züFγö·₇üF≤fFvruS[YFfβ≤−F−₂öβ≤p≤β≤κγFη≤F−·öβ≤p≤β≤κγFf≤βF·øγ≤βä₂∞gFηβ₂üηhy₇F
ph≤γph·ηüF·∞øFβüøκö₂∞gFηhüFf₂βüFβ₂γ₄F≤fFp≤₇yγηyβü∞üTF2022RFW[bRFWV_VVY 1

228 vüη·₇F≤βg·∞₂öFfβ·−üπ≤β₄γF·γF·Fμüβγ·η₂₇üFp₇·ηf≤β−Ff≤βFηhüFβ·ø₂≤·öη₂μüF₂≤ø₂∞üFö·pηκβücF}η·ηüF≤fFηhüF
·βηFøüμü₇≤p−ü∞ηγF·∞øFfκηκβüFpβ≤γpüöηγTF2022RF[YbRFWXWVX] 0

227 jFø≤κä₇üFü−₂γγ₂≤∞Fηκβ∞S≤∞FnκSvxoSä·γüøF₇κ−₂∞üγöü∞ηFγü∞γ≤βFη≤π·βøγF·∞F·∞ηhβ·ωFä₂≤−·β₄üβTF2022RF
WaVRFWV_]Wa 0

226
jFXS₂∞SWF−κ₇η₂Sfκ∞öη₂≤∞·₇₂züøFγü∞γ≤βFf≤βFüff₂ö₂ü∞ηFüp₂∞üphβ₂∞üFøüηüöη₂≤∞Fä·γüøF≤∞Föκöκβä₂η _­κβ₂₇F
fκ∞öη₂≤∞·₇₂züøF₇·∞ηh·∞₂øüF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄F·∞øF₂ηγF₂∞ηü₇₇₂gü∞ηF·pp₇₂ö·η₂≤∞F≤∞F−≤₇üöκ₇·βF
β≤ä≤ηTF

2

225 l≤∞γηβκöη₂≤∞F≤fF−üη·₇S≤βg·∞₂öFfβ·−üπ≤β₄γS∞κö₇ü₂öF·ö₂øγFö≤−p≤γ₂ηüγF·∞øFηhü₂βF·pp₇₂ö·η₂≤∞F₂∞F
f₇κ≤βüγöü∞ηFä₂≤−üø₂ö·₇Fγü∞γ₂∞gTF2022RF

224 uκ−₂∞üγöü∞öüF−≤øκ₇·η₂≤∞FäyFηπ₂γη₂∞gFηhüFäβ·∞öhüγF≤fF≤βg·∞₂öFäκ₂₇ø₂∞gFä₇≤ö₄γF₂∞Fκβ·∞y₇S≤βg·∞₂öF
fβ·−üπ≤β₄γTF2022RFWVVbWY 1

223 }y∞ηhüγ₂γF≤fFv₂ωüøFu₂g·∞øFYmFl≤ä·₇ηFvxocF}−·βηF{üγp≤∞γ₂μü∞üγγFη≤π·βøγFyh≤η≤ö·η·₇yη₂öFmyüF
mügβ·ø·η₂≤∞F₂∞Fn∞μ₂β≤∞−ü∞η·₇Fl≤∞η·−₂∞·∞ηγTF2022RFWX][RFWYYYbb 3

222 y≤γηγy∞ηhüη₂öFv≤ø₂f₂ö·η₂≤∞FNy}vOF₂∞Fvüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γFNvxoγOcFrö₂∞gF≤∞FηhüFl·₄üTFaYSWW[ 0

221 vüη·₇â��xβg·∞₂öFoβ·−üπ≤β₄γF·γF}ü∞γ≤βγTFWX[SW[Z

220 }η·ä₂₇₂z·η₂≤∞F≤fFlxXF·γF—π₂ηηüβ₂≤∞₂öFl·βä·−·ηüFπ₂ηh₂∞F·Fl≤≤βø₂∞·η₂≤∞Fy≤₇y−üβFNlyOcF}y∞ηhüγ₂γRF
}ηβκöηκβüF·∞øFj∞₂≤∞γF}ü∞γ₂∞gFküh·μ₂≤κβF≤fF‘äSlyFö≤−p≤γ₂ηüTF

219 {ü₂∞f≤βöüøFxpη₂ö·₇Fyβ≤püβη₂üγF≤fF}−YQFl≤−p₇üωüγFπ₂ηhF˛†Sqyøβ≤ωy₄üη≤∞üFu₂g·∞øFäyF’γ₂∞gF
vüηhy₇·ηüøFjκω₂₇₂·βyFu₂g·∞øγTF2022RFYZRFW_ZbSW_[Z

218 ‘κ∞·ä₇üFf₇κ≤βüγöü∞öüFü−₂γγ₂≤∞Fä·γüøF≤∞F−κ₇η₂S₇·yüβüøFvxoS≤∞SvxoTF2022RF[WRFbYb_SbZVY 2

217 vκ₇η₂fκ∞öη₂≤∞·₇Fu·∞ηh·∞₂øüFvxoF₇κ−₂∞üγöü∞ηFγü∞γ≤βFäκ₂₇ηFäyFγηβκöηκβ·₇Føüγ₂g∞F·∞øFü∞üβgyF₇üμü₇F
βügκ₇·η₂≤∞F≤fF₇₂g·∞øTF 2

216 kκ₂₇ø₂∞gF·∞Fn−₂γγ₂≤∞Fu₂äβ·βyF≤fFm≤∞≤βSjööüpη≤βSm≤∞≤βF‘ypüFu₂∞₄üβSk·γüøFuκ−₂∞üγöü∞ηF
vüη·₇Sxβg·∞₂öFoβ·−üπ≤β₄γTF 3
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215 jFöκöκβä₂η ]­κβ₂₇Fä·γüøFγκpβ·−≤₇üöκ₇·βF·γγü−ä₇yFf≤βFηhüFøüηüöη₂≤∞F·∞øFβü−≤μ·₇F≤fFøyüγF·∞øF
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