HonarkoBi MaTepianu 10 po3ainy 1, tema 1.4 «O0MiH pe4oBHH i
nepeTBOPEHHS eHepri», Tema 1.5 «30epexkeHHs Ta peaJizallis CIaJKOBOI

indopmanii», CJIOBHHYOK 10 IUX TEM

DoTOCUHTE3

doTocuHTe3 3a0e3mneuye Oiochepy OpraHiYHUMHU PEUOBUHAMHU 1 KHCHEM.
€auHe JHKepeno KUCHIO Ha Halllii miaHeTi — 1e npouec GoTocuHTe3y. Migbsapau
POKIB JKHUTTS Ha IUIAaHETI ICHYBajJo B OE3KHMCHEBOMY CEPEIOBHII, ITOKH
1iaHo0aKkTepii He BUHANIILUIA (POTOCUHTES 13 BUAUICHHSM KUCHIO, IKHHA € TTOOIYHUM
OpoAyKToM ¢oTocuHTe3y. KuceHb € CHUIBHUM OKHCIIOBAYeM, TOX BIJ] HBHOTO
OpraHi3MHM MalOTh 3aXUIIATUCSA. AJie BUSBUIIOCS, IO 3aBISKH KHUCHIO MOKHA
OTPUMYBATH €HEPrii0 3 OPraHIYHUX CIOIYK 3HaYHO e€(EeKTUBHIIIE, HIK 0€3 HbOTO.
KucHeBe quxaHHsS MOYMJIM BUKOPUCTOBYBATH Pi3HI ICTOTH: TBAPUHU T'puUOHU, cami
pociunu, Oaktepii. Came 3aBISIKM KHCHIO CTaja MOXJIMBOIO  IOSIBa
0araTOKJIITHHHUX OPTaHi3MiB 1 OIaHYBAaHHS HUMH CYXOJIOJTY.

doTocuHTE3 Ma€ MIaHeTapHe 3HAYCHHS, 00 11l MPOoIec CYTTEBO BIUIMBAE HA
ckiax armocdepu, riapocdepu 1 mitochepu. BiH Takok Mae KOCMIUHE 3HAYCHHS,
aJyke B 1IbOMY TPOLIeCl BUKOPUCTOBYETHCSI €HEPTIs, sIKa ICHY€E 3a MEKaMU Halloi
wranetd. Ll coHsYHA eHeprisi MepeTBOPIOETHCA 3aBISAKH (POTOCHHTE3Y Ha
OpraHiuH1 CIOJYKH, K1 € TOCTYITHUMH JIJIsl BEJIMKOI KUTBKOCTI MEIIKAHIIIB 3eMJIi.

DOTOCHHTE3 MOYMHAETHCS 13 COHSYHOI MACTKM» — MOJICKYJIH, SIKa TOTJIMHAE
KBaHT CBITJIa, TIEPETBOPIOE ii HA €HEPrito 30y/KEHOTO €JeKTPOHA, a TMOTIM Iif
eHepris 3a0e3nevyye CHHTE3 CHEPTeTHYHUX MOJICKYJI.

KnacuuyHuM (OTOCMHTETUYHUM MITMEHTOM € XJOpOo(dii, ajle € MPOKapioTH,
SK1 3BYThCS apxei, 10 BUKOPHUCTOBYIOTH JUIsl (DPOTOCHMHTE3Y MITMEHT POJOIICHH,
nesiki  OakTepli  BUKOPHUCTOBYIOTH  0coOiuBy — QopMy  xiyopodiry —
OakTepioxiopodin. lle, Hampukian, nmypmypHi Oakrepii, cipkoOakTepii 1 JesaKi
iHI1. BoHM mOTNMMHAIOTH BYTUVIEKUCHHH Ta3, ¢ikcyloTh atMmochepuuii KapOoH,

CHUHTE3yIOTh OpraHiuHi PEYOBUHU, ajie KUCEHb HE BUAUIAIOTH. BUIIICHHS KUCHIO



XapaKTEPHO IS POCIHMH, BOAOPOCTEW Ta IiaHoOakTepid. BiH BumimseThcs Ha
CBITIIOBUH cTaAil GOTOCUHTE3Y 3aBASKHA (POTOII3Y BOJIH.

VY cBiTOBIH (Pa3i GOTOCUHTE3Y CUHTE3YIOThCS €HEPTreTUUHI MOJICKYJIH, SIKi B
TEMHOBIH (ha3i BUTPayalOThCS HAa CHUHTE3 OpPraHidyHUX crnoiykK. OJHUM 13 TPbOX
roJIOBHMX NUIIXIB (ikcarlii Byrjenw € tak 3BaHud Cs3-doTocuHTE3. Y LBOMY
mporeci BYIJICKHCIMM Ta3 1 IISTUBYIJCHEBUN Iykop puoOyno3zodicdocdar
NEPETBOPIOETHCS Ha AB1 MoJieKynu 3-ocdorminepary.

Cs-oTocuHTe3 € XapaKTEepHUM JJIsl POCIUH, SIKI MENIKAlTh y pailloHax 13
JIOCTaTHBOIO KUIBKICTIO MIJ3€MHUX BOJ, MOMIPHOIO IHTEHCUBHICTIO COHSYHOTO
CBITJIa, IOMIPHOIO TEMIIEPATYPOIO Ta KOHLEHTPALI€I0 BYTJIIEKUCIIOTO razy OJIM3bKO
200 ppm (mpowmine — 1e JecsATa 4YacTHHA BiAcOTKa). C3-poCiIMHU BTPAvarOTh J10
97 % Bomu, OTpUMAaHOI yepe3 KOpeHl y BUIILAlI TpaHcmiparii. ToMy BoHHM He
MOXKYTh POCTH B XKapKUX MICIISX.

[HIIUM IUTSIXOM 3B’SI3yBaHHS BYTJICITIO, XapaKTePHUM JJIsl BUIITUX POCIIHH, €
Cs-porocunres, abo nuukn Xerda — Crneka. Ha nipomMy nuisixy nepmmm npogyKToM
€ YOTHPHUBYTJEIEBA IIIaBEJIEBOOLITOBA KHCJIOTa, a HE TPHUBYIJICNIEBA, SK Y
ounpIIocT! pociuH 13 C3-hoTocuHTE30M.

Cs-doTocunTe3 3’sBUBCS B Mpolieci eBosrolii Habararo mizHime Cs-
dboTocuHTe3y. Y HbOMY 3HMKYIOTHCSI BTpaTH BOJIM B XOJ1 TpaHCIIIpallii, 1 uepe3 11e
Cs-pocnavHM 3[aTHI POCTHM B TMOCYIUIMBUX MICISIX, 32 BHCOKHX TeMIepaTyp, B
ymoBax 3acosieHHs 1 Hectadi CO2. OgHak AN HUX JyXKE BAXKIUBAM € BUCOKHIA
piBeHb ocBiTiieHOCTI. [l Ca-pocnuH XapakTepHa TaKoXK OCOOJMBAa CTPYKTypa
JUCTKA 1 XJIOPOILIACTIB.

Cs-hoTOoCHHTE3 PEryNIOEThCS TPhOMA TOJOBHUMH (PepMeHTaMM, KOXKEH 13
SIKUX aKTUBYETHCS CBITIOM, TOMY C4-TutsiX OTOCHHTE3Y € aKTUBHUM BUKITIOUHO Y
CBITJIy IOPY J00H.

C4-pOCIIMHM CTAHOBJIATHh YChOTO 3 % BiJ 3arajbHOI KIJIBKOCTI BUIB POCIIHUH,
HUMH 3acenieHo Bchoro 17 % moBepxHi 3emii, ajge BOHH 3A1HCHIOIOTH OJIU3bKO
30 % mwnazemHoro @orocuntesy. Bimomo Onm3pko 8 100 BuAIB pOCIUH, SKi

BUKOPHUCTOBYIOTH C4-IIIIAX (pikcallii ByTJeIio. Y i BOHU € KBITKOBUMHU POCITHMHAMHU.



Cepen OTHOIONBHUX POCIMH IEH HUIAX BHUKOPUCTOBYIOTH TEPII 3a BCE TPaBH,
Maibke nojioBuHa iX BUIIB. Jlo Cs-pocnuH HanmexaTh Takl CUTbCHKOTOCIIONAPCHKI
KYJIBTYPH, K KYKypy/A3a, IlyKpoBa TPOCTHHA, MILIOHO, COPTO.

Ockinpku Maiixke Bcl C4-pOCIMHU NPEACTABICHI TpaBaMH Ta YarapHUKaMH,
TO B MICIIX, JI€ BOHM POCTYTh, HE YTBOPIOETHCA JICIB 1 (POPMYETHCS IHIIHM

naHamadr.

doToauxaHHA

doToaMXaHHSIM  HA3WBAIOTh  CTHUMYJIbOBAHE  CBITIIOM  BHJIUICHHS
BYTJICKHCJIOTO Ta3y Ta MOTJIWHAHHS KUCHIO POCIMHAMU TMEepeBakHO 13 C3-TUroM
dotocunresy. doronuxaHHs BIAOYBA€TbCS Yy XJOpoOIUIacTax, MEPOKCHCOMAxX 1
MITOXOHIpisiX. Bimomo, mo (oToauxaHHs 3HUKYE €PEKTUBHICTH (POTOCHUHTESY.
Toni yomy BoHO BuUHHKIO? HaykoBIl NpUIycKaloTh, 10 (POTOAMXaHHS €
anantamiero 10 cydacHoro 3micty O2 1 CO2 B HaBKOJMIIHHOMY CEPEIOBHIII.
dortonuxaHHs 3amobira€ TaJbMIBHOMY BIUIMBY BHCOKOi KoOHIEHTpaiii O2 Ha
MIPOIIECH KUTTEMISITLHOCTI KITITHHHU.

XeMOCHHTEe3 — II¢ MPOIEC CHHTE3y OPTaHIYHUX PEUYOBUH 13 BYTJIIECKHUCIOTO
ra3y 3a paxyHOK €Heprii OKMCIEHHS amiaKy, CIPKOBOJHIO M 1HIIMX PEYOBUH, SIKUN
3IIMCHIOETHCS MIKPOOPTaHi3MaMU B MPOIEC] TX KUTTETISIIBHOCTI.

[Ipouec xemocuHTe3dy BiakpuB 1887 pOKy BHUIATHUM YKpaiHCHKUIA
MmikpoOiosior  C. M. BuHorpajacbkuil.  Xe€MOCHHTE3YyBaJlbHI  MIKpOOpraHi3Mu
BIJITPalOTh BUHATKOBY POJb y MpOIEcax MEPEeTBOPEHHS XIMIYHUX €JIEMEHTIB Y
OloreoxiMiyHMX [HKIaX. bioreoximMiudi 1ukin (010T€OXIMIYHUNA  KOJIOOOIr
pPEUYOBHH) — 11e OOMIH PEUYOBUHAMH Ta 3a0€3MeUYeHHS MOTOKY €HEPTii MK PI3HUMHU
KOMIIOHEHTaMu O1ocepu BHACTIAOK KUTTEAISUIBHOCTI PI3HOMAHITHUX OpPTraHi3MiB,
10 Ma€ MUKIIIYHUN XapaKTep.

ITpornec xeMocuHTe3y 3A1HCHIOIOTH XeMOABTOTPOQH1 OaKTepii:

o HITpUiKyrodi OakTepii (OKHCHIOIOTH aMiaK CIIOYaTKy 10 HITPHUTIB

(coJii HITPUTHOT KUCIIOTH), a 3r0JIOM — JIO HITPATIB (COJII HITPATHOI KUCITIOTH));



o 3ami300akTepli (OKUCHIOIOTH CIIOJNYKH JABOBasieHTHoro depymy [0
TPUBAJIEHTHOIO);

o cipkoOakTepii (OKMCHIOIOTh CIPKOBOJICHB Ta 1HII criofiyku Cynbpypy
JI0 CyJIb(PaTHOT KUCIIOTH).

VY nmaHerapHoMy MacmTabi XEMOCHHTE3 Ma€ BENUKE 3HAuYeHHS s
010JI0TTYHOTO KOJIOO0ITY Ta Fr€OXIMIYHHUX MEPETBOPEHb. 3HAYEHHSI XEMOCUHTETHKIB
€ BAXKIMBHUM Yy TPUPOJIl, OCKUIBKA BOHU O€pyTh y4acThb B YTBOPEHHI TiPCHKUX

TIOPiJ, CIPUYUHSIOTH KOPO3110 METaiB.

CJIOBHMYOK 10 TeMH

Aemompoghni opzanizmu — 1€ OpraHi3MH, sSKi MOXYTb caMl CHHTE3yBaTH
OpraHiuHi CIOJYKH 3 HEOPTaHIYHUX.

AHnabonizm — CyKyIHICTh IPOLIECIB CUHTE3Y CKJIAJIHUX OPTaHIYHUX PEYOBHH
13 MPOCTHUX (CYMPOBOIKYETHCS MOTJIMHAHHSAM €HEPT1i).

braacmyna — onnomapoBuii 6araTOKIITHHHAN 3apOJIOK, SIKMi chopMyBaBCs
y Ipoiieci ApoOICHHS.

bpooinna — npouec po3kiany OpraHIYHHX PEUOBUH MIKPOOpraHi3MaMH B
OE3KHCHEBOMY CEPEJIOBHIIII.

I'amemu — ctaTeBi KIITHHH.

I'acmpyna — crtanisi 3apoJKOBOTO PO3BUTKY OaraTOKIITHHHUX TBapUHHUX
OpraHi3MiB, Ha SIKif 3apOJIOK CKJIAJIA€ThCS 3 JBOX UM TPhOX 3apOJIKOBUX JIUCTKIB
(exTozepMu, EHTOIEPMU, ME3OAEPMH).

I'en — ninsuka monekynu JIHK, sika € cTpykrypHOIO 1 (DyHKIIIOHAJIBHOIO
OJIMHUIICIO CIAJKOBO1 1HGOpMAITii.

I'enemuunuit K00 — cioci0 3aMKUCy MOCIITOBHOCTI aMiHOKUCIIOT y OUIKY 3a
JIOTIOMOTOI0 MOCJIIIOBHOCTI HYKJICOTU/IIB Y HYKJIETHOBUX KHCJIOTaX.

I'enom — CyKynHICTh CNAJIKOBOI 1H(OpMAIl Y KIITHHAX OpraHi3My MNEBHOTO

BU]TY.



TI'emepompogpni opecanizmu — 1€ OpraHi3Mu, SKI HE MOXYTb caMi
CHUHTE3yBaTH OPraHiyHI CIIOJYKA 3 HEOPraHiuHUX, TOMY BOHHM MOTJIMHAIOTHI 3
HABKOJIMIITHBOTO CEPEIOBHIIA BJKE€ TOTOB1 OpTraHiuHi CHIOJIYKH.

I'nikoniz — naHUIOr 13 JecATH XIMIYHHUX (EPMEHTATUBHUX pEaKIii,
YHACJIJIOK SIKMX TJIFOKO3a TEPETBOPIOETHCS HA MIPyBaT 3 BUJAUICHHSM €HEprii i
YTBOPEHHSIM 3a 11 paxyHOK MoJiekys1 ATO.

Jugpepenuyiayia knimun — 1mpouec, y SIKOMY KIITUHH OTPUMYIOTH II€BHI
XapaKTepUCTUKU, HAOYBaIOTh BIJIMIHHOCTEH, CTaIOTh PI3HUMHU.

Juxanvuuii nanyroz — BOyAOBaHI y BHYTPIIIHIO MEeMOpaHy MITOXOHJIpIii
(bepMEeHTHI KOMIUIEKCH, SIK1 MICTSITh IEPEHOCHUKIB €JIEKTPOHIB.

Ex30nu — JiISHKA TeHa, Kl KOJIYIOTh IMOCHIJIOBHICTh aMIHOKUCIOT Y
O1JIKOBI/ MOJIEKYII.

Emopion — ctanis po3BUTKY OpraHiamy, MOYMHAIOYM 31 CTaail 3UTOTH [0
HApOKEHHS YM BUXOY 3 SIUIIEBUX 000JIOHOK.

Emoépionanvha indykyia — B3a€MHUN BIUIMB PI3HUX YaCTHH 3apoJIKa Tij Jac
eMOpioreHesy.

3annionenns — 3NUTTS CTATEBUX KIIITHH.

3uzoma — xniTMHA, SIKa BUHUKIIA MPU 3aIUTIHEHH], TOOTO 3JIUTTI YOJOBIUYUX
1 KIHOYUX raMeT.

Inmepghaza — cTajisi KUTTEBOTO MUKITY KIITUHUA MK JBOMA TIOJIJIaMHU.

Inmponu — NINSHKYU TeHa, sIKI HEe KOJYIOTh MOCIIJIOBHICTh aMIHOKHCIOT Y
O1JIKOBIH MOJIEKYII.

Kamabonizm — CyKymHICTh MPOIECIB PO3IMICTUICHHS CKIAIHUX PEYOBHUH JO
MPOCTUX (CYMPOBOIKYETHCS BUAIICHHSIM €HEPTIi).

Knimunne oOuxanmnsa— CyKynHICTb OIOXIMIYHMX peakUid, y XOHAl SKHUX
KJIITUHA 3/IIMCHIOE OKUCHEHHS BYTJIEBO/IIB, JIIIIIB 1 aMIHOKHUCIIOT.

Knimunnuii yukn — XuTTs KIITUHU B1JI OJTHOTO MOLTY 10 HACTYITHOTO.

Kpocunzoeep — siBuiiie 00OMiHY JIJISTHKAMH TOMOJIOTIYHUX XPOMOCOM ITiCIIS

KOH torauli y npogasi I meito3y.



Meiio3 — TOAiN KIITHHHU, 3a SKOTO YHCJIO XPOMOCOM 3MEHIIYETHCS Y
JOYIpHIX KIITHH YABIYI.

Memabonizm — oOMiH pEUOBUH Ta €HEPrii, CYKYIHICTh XIMIYHUX PEaKIlii,
SIK1 IOTP10H1 JUTSI MATPUMAHHS KUTTEAISUTHHOCTI.

Mixcompoghui opzanizmu — 1€ Opra”i3Mu 31 3MIIIAHUM TUIIOM >KUBJICHHS.

Mimo3 — o1 KIIITUHU, KOJU 30€pIra€ThCs CTATICTh YUCIa XPOMOCOM.

Onmocene3 — T1polec IHAUBIAYaJbHOTO  PO3BUTKY OpraHi3My Bif
3apOJIKEHHS 10 CMEPTI.

Pexomoinauyia /IHK — mnepepo3nofil T€HETHYHOTO MaTepialy HUIIXOM
po3puBy 1 HOBorO 3’eqHanHsa Mmojekyn JIHK, mo npusBoauTh A0 MOSBH HOBHUX
KOMOIHAI[1}l T€HIB.

Tpanckpunuyia — cunre3 monekyn PHK na marpumi monexyn JJHK 3a
MPUHIIUIIOM KOMIIJIEMEHTAPHOCTI HITPATHUX OCHOB.

Tpancnauyia — cunre3 Mosekyiu Ouika Ha MarpuuHiili Mmonekym iPHK 3a
yuaactio pudocomu, TPHK, depmentis, monekyn AT®D, aMiHOKUCIIOT.

Domocunme3 — 11e TIPOLIEC CUHTE3y OPraHIYHUX CHOJYK 13 HEOPTraHIYHUX
1] 9aC BUKOPUCTAHHS €HEPrii COHIYHOTO CBITJIA.

Domompoghui opzanizmu — 11¢ OpPTaHi3MH, SIKI BUKOPUCTOBYIOTh y SIKOCTI
JOKEpena eHeprii i )KUTTEAISUIBHOCTI €HEPT1i0 CBITIIA.

Xemocunme3s — 1€ TIPOIIEC CUHTE3y OPTaHIYHUX PEUYOBHH 13 BYIJIEKHUCIIOTO
rasy 3a paxyHOK €Heprii OKUCJICHHS amiaKy, CIpKOBOJIHIO ¥ 1HIIIMX PEYOBUH, SIKUM
3IIMCHIOETHCST OAKTEPISTMHU.

Xemompoghui opzanizmu — 11¢ KUB1 ICTOTH, JHDKEPEIOM SHEPTIl VIS SIKUX €
XIMIYHI1 peakilii peuoBHH, 110 HAAXOATh B OPraHi3M.

Huxn Kpeéca — neHTpanbHa YacTMHA 3arajbHOrO LULIXY KaTtaboii3Mmy, y

K1 BiIOyBaeThcsa okucHeHHs areTuia-KoA no CO2.



