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OuxanbHi kKopeHi /
NHeBMaTogOopM — KopeHi ‘:’"’"

3 HeraTUBHKUM reoTponi3MomM,
nornuHadi O, 3 nosiTpA
(6onomHuti Kunapuc, MaHapu)

Yinki kopeHi/ npuyinku
— OpibHi nonaTKOBI KOPEH,
ANA NPUKPINNEeHHA (nawoLL)

Kopeni-npucockwu/
raycTopil — BCMOKTYIOTb

NOMWBHI PEYOBMHWU 3 OpraHi3my
Xa3fiHa — napasutu {nﬂeumuuﬂ,l
Ta HaniBnapa3suTtH (oMena)
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XoaynbHi KopeHi -
N0AaTKOBI KOpeHi, BinXoaATb
Big ctebna Han rpyHToM,
Hanaloun JoaaTtkosy onopy
- (onopHi — KyKypyod3a, MaHepu,
[ nianopku/ crosnonofi6Hi

= | KOpeHi — ¢ikyc OaHbsAH).

AowkonoaibHi KopeHi —

Mikopu3a/ rpubokopiHb y=
ribv neakux WanuHKOBKUX —
rpubis (+ gocTyn pocnuHKU Téw
A0 BOAW, NOXWUBHWX PEUOBUH

i MiHepanis, pae pocnuHi GionoriyHo 6i4Hi KopeHi, BinxonATb BiA
aKTHUBHI CNONyKKW) + KOpeHi HaciHHUX POCNKH ocHoBM cToBOypa
(natotb rpuby opratiky) (bepesa - (basosHaHe Oepeso, celiba)
niobepesHUK, ocuka — NIOOCUYHUK) E Y,
§ CxopoTtnusi/ BTaAryoui
BakTepiopusa/ - KOPEeHi — 30aTHi BKOPOUYBaTUCh,
6ynb60uKK - i, - BTACYIOYM Nif 3EMAI0 NaroHu
Bynbboukosi bakmepii- ;5:_*_ i;: > DOCNWH 3aNA 3axXucTy Bin
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KopeHi 6o06osux pocauH 7 INGERY HOPEH ﬂ %O-
(natoTb BaKkTepiAM opraHiky) é; e
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KopeHeBuwe — noBruin i TOHKWUI abo KOPOTKUA |
TOBCTMWA nNariH 3 pemrmaaﬂumn NUCTKaMU
| BpYHbKaMK;
(nupid, nieHUKU,
KOHB8anis, KynuHa, 7.
X80L, Nanopomb) ="

Nipsemna crebnoea
6ynbb6a — notosLLeHKiA nari Ha

KiHWi BUOoBMeHoro beanuctoro
naroHa (CTonoHa); Biuka —
OpYyHbLKK, NUCTKOBI pyobui —
Opisku (Kapmonna, monidaMoyp)

LinbynuHa - nyxe skopoueHuil
narid; mane nnacke crebno (neHue),
NOOAaTKOBI KOPeHi, nyckononibHi
M'ACKCTI | CYXi NUCTKKU, OPYHBKM
(Lubynsa, YacHuk, ninia, MOALNAH)

BynbbounbynuHa - 3308Hi nopibHa -'
00 UMOYNUHKU: BCI NUCTKOBI NYCKK CyXi, B __
ane no¥MBeHI peyoBUHK BIAKNANaKOTLCA 3 & 'j'u))

y cTebnosii YacTuHi (neHui), a He B
nyckax (WwagpaH, enadionyc)

caucations TUAFOHA

Center

'/fI'IImEMHI ~ 3anacaHHsA, BereTaruBHe DUSHH[IIHEHHFIW
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HAA3EMHI

Byca — HagzeMHi nos3ayui
CTONOHM, WO BKOPIHIOKTHCR;
BeretaTtusHe

PO3MHOMEHHA
(noayHULla, CYHULL)

HapsemHa ctebnoea 6ynesb6a -

NOTOBLEHHA rONOBHOMO NaroH;
3anacaHHAa (kanycma konbpabi)

Ka4yaH - sBenuka cykyneHTHa

6pyHbKa:; notosweHe crebno 3
NACTKaMK; 3anacaHHA UyKpIB |
BOAM (Kanycma)

CykyneHTHe cTebno -

COKOBWUTE BOAO3anacarue
(kakmyc, MonoyaliHi)

Koniouku ctebnoeoro
noxoaXeHHA — 3nepes’aHinuiA
BKOpOYeHWA narii 6e3 nucTkis 3
rOCTPOHD BEPXiBKOWO; + BUNapoBY-
BaHHA BOOM, 3aXMCT Bif NOIAaHHA
TBapuUHaMu (2nid, mepeH)

Bycuku ctebnosoro noxo-
AXeHHA — KpinneHHa 0o onopu,

3aKpinneHHA ¥ NeBHOMY NONOMEHHI
(suHo2pad, aapby3, 02ipOK, OUHA, KasyH)

00 3ahaCaHHY BOOM




Koniouku nuctkosoro N\
NOXOAXeHHA — 3nepes'aHini rnmpi‘fj'.‘w; A

NUCTKK (Bapbapuc) abo NPUANUCTKK / ‘f
(akallis); + BUNnapoByBaHHA BOAM, y 2
3axXM1CT Bia NOiAaHHA TBapHUHaMK

Bycuku nuctkosoro

NOXO[/MKEHHA — KpinneHHs 10 Kozytska's
ONOPM, 3aKPINNEHHA Y NEBHOMY Educational
NONOMEHHI (20P0X, YUHQ) Center

Nycku — cyxi (saxucr) CoxkoBMUTI NUCTKK |
i COKOBMTI (3anacaHHgn) CYKYneHTiB — M'AacucTi,
NUCTKK LMOYNUHK 3anacalotb Boay (anoe,
(Lubyna, YacHUK) asasea, Monoouno)

JloBUNBHI NUCTKKW — MaloTb dopMy
rNeyuKka, Nyxupuis, NNacTMHOK, Y KOMaxo-
IAHUX POCNWH, AKI POCTYTb Ha rpyHTax,
6inHux HiTporeHoM (TopdoBuwax) -
(pocuyka, seHepuHa Myxonoska, / )
HeneHmec, NyXupHuk) Vi




MIA3EMHI - 3anacausi, BereTaTuBHE PO3MHOMEHHS
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KopeHeBuWe — 1081t | TOHKMIA 260 KOPOTKMA |
TOBCTMW narid 3 peayKkosaHUMK NUCTKaMMK
IﬁpyiﬂbHE_lMH; 1 A’

(nupit, nisBHUKU, /£ SA1/ .
KOHBanis, KynuHa, 7. 4
X801, NAayH, = AN

nanopoma) TR

NigsemHa crebnosa
6ynbba — notosLIEHMIt NariH Ha
KiHUi BUpOBXEeHoro 6esnuctoro
naroHa (CTonoHa); siuka —
BpyHbKK, NUCTKOBI pybui —
6piBKK (Kapmonns, moniHambyp)

LUnbynuHa — nyxe BKopoueHui
narid; mane nnacke ctebno (neHue),
N0AATKOBI KOpeHi, nyckonogibHi
M'ACKCTI | CYXi NUCTKK, BPYHbLKM
(Lubynsa, YacHUK, ninis, MOALNGH)

Bynb6ounbynuHa — 3308Hi nogibHa -'
N0 uMbYNMHKA: BCI NUCTKOBI NYCKKM CyXi, \ ’
ane NoXwWeHi pe4yoBMHU BiAKNaaaloTbCA (@ e
y cTebnosii YyacTuHi (neHui), a He B — \)

nycKax (WwagpaH, 2nadionyc) : :‘3“-%\
. )

MAFOHA

HA3EMHI

Byca - HagzeMHi nosayui
CTONOHM, WO BKOPIHIOWTLCR;
BeretatuBHe

PO3MHOMEHHS

(nonyHuLs, CyHULI)

Hap3emHa ctrebnoea 6yns6a -

NOTOBLLEHHA rONOBHOMO Narou;
3anacaHHa (kanycma konbpabi)

KavaH — Benuka cykyneHTHa

6pyHbKa; noTtoslweHe cTebno 3
NWUCTKaMK; 3anacaHHA UyKpis |
BOAM (Kanycma)

CykyneHTHe ctebno -

COKOBMTE BOfO3anacatoue
(kakmyc, MonoYaliHi)

Koniouku ctebnosoro
NOXOAMEeHHA — 3nepesAHINvIA
BKOpOYEeHWIA narid 6e3 nucTKis 3
rocTpoOK BEpPXiBKOW, + BUNApoBy-
BaHHA BOOMW, 3aXWUCT BiA NOIaaHHA
TBapWHaMW (2nid, mepeH)

Bycukn ctebnosoro noxo-
BXeHHA — KpinneHHa N0 ONopM,

3aKpinneHHA y NesHOMY NONOMEHHI
(uHoapad, 2apbys, 02ipoK, OUHS, KasyH)

A0 3anacaHHg Bogu




BIPYCH

HEK/NITUHHI chopmu uTTs,
BHYTPILHbOK/ITUHHI 06/1IraTHI NapasuTi
Ha MOMNEKYNAPHO-TeHETUYHOMY PIBHI

Bl HEX/BI OCOBbJ/WBI

an

[ camo- _ 1032 KNiTHHOIO = AyKemani
Bi/ITBOPEHHS > - KpUCTa/N S (eneKTpoHHMiA

~  MiKpockon)
@ CnagKoBiCTb

HeKNiTUHHI - HK+

®aY Oinkopaobonor % 1 T“r6' HIL(H-KD‘HK
MiHINBICTDb a (kanoup) + = a7o '
iHoAj | cynep- (7 Tunis
. kancug (71, ') eKcrpecii reHiB)
Bipycu Bpa)KaloTb KNiTHHN HE UENATLCA Fl } B/IaCTUBOCTI
apxeii, 6aktepii (JHK: (He KyNbTUBYIOTbCHA _‘ YUBOIO
6akTepio-(arv), rpu6ie, pocnuH Ha MNOXWBHUX .
(PH!(Z BIpPYyC T}OT.}OHOBOI Cepe,U,OBVlLU,aX) T":IbK“ y
MO3aiKu), TBApHH i NIOANHN KNITUHaX
(PHK: rpun, renatut A, C, BIACYTHICTb 0
eHueganir, kip, CHIL, cBuHka/ . | -
NapoTuT, CKa3, KpacHyXxa, OGMIHY PE40BHH %ﬁ/ LBHAKA
NosioMIENiT; ' penpoaykKuia
[HK: renatuT B, repnec, Bicna,
naninoma, afieHoBipycy) HK - HykneinoBi kucnoru, J1 - ninigu, I'l1 - rnikonpoTeinn
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HU3bKO-
MONeKynspHa
OZHOJNaHLiIOroBa
KinbueBa PHK, sika
He Kopye 6inkiB

He Mae Kancupay,
Tinbku PHK

acouinosadi TIJ/IbKU 3
NeBHUMH XBOpOo6aMK
POC/MH (BEPETEHO-
NoAibHICTb 6yNb6
KapToni, KafaHr
KOKOCOBMX MasibM)

Kozytska's Educational
Center

CY6BIPYCHI areHTH, AKI MeHLui 3a
BIpYCH | BONOAIIOTDb NNLIE AESKUMY
IX BNAaCTUBOCTAMI

| BIPoiny () BRveol

CATEJTN

PHK a60o 1HK, wwo
KoAye 6inku, AKux,
npoTe, HeA0CTaTHbO
ISl PO3MHOXKEHHS,
TOMY BOHM
IHQIKYIOTb KNITUHM
TiNIbKK 3a HasABHOCTI
Bipyca-noMiyHuKa

TakK, Bipycoif
renatuty genbra —
XeNnepom € Bipyc

renatuty B

Bipodaru - [IHK-yMmicHi

MPIOHIA

HU3bKO-
MOJIEKYNIAPHI 6inKu
HopMasnbHi NpIoHHI
6i/IKN € y HEPBOBIlA
cuctemi. AHomasbHuM
NPiOHHUI BINOK He
po3unHAeTbea y LUKT |
3MIHIOE HOPMasbHI
MPIOHM TaK, L0 BOHW
CTaloTb aHOManb-
HUMW Ta arperyroTb
MO30K NepeTBo-
PIOETLCS Ha ryoKy

BUKNIMKAIOTDb NOBINbHiI
iHpeKuii - ryéyacri

caTeniTy, WO NPUTHIYYIOTb  eHuedanonaril TBapHH |

PENpoJyKLiito BipyciB

noAuHM (Kypy, CKpeni...)



BAKTEPI 0

nepeBa)XXHO OJHOKMITUHHI NPOKAPIOTUYHI
(nosipepHi) mikpoopraHizmu
MiKpocKoniyHi (BuauMi
A CBITI0BUM MIKPO-

ckonom) — 0,1 - 28 MKM
(A npaBmo 0,5 - 5 MKM)

e KNiTMHHA CTiHKa 3 MypeiHy/ ® eHM (No KinbKa)
nenTupornikaHy, Haj Heto —  3rpynoBaHi B ONEPoHK, y
C/IM30BI Kancynmiyvoxnn,y  EHAaX HEMAE IHTPOHIB |,

: L HiiA — nini / GiMGpii - BIINOBIHO, EK30H-
pi3Hi mopdonoriyHi 6iNIKOBI BONIOCKY /1S IHTPOHHOT OpraHi3avyji
OPMU: KOKW, NaNINYKK - y
¢ AN ' B3aEMoJl i3 cy6cTpaToMTa  FEHOMY | CNNTaUCUHTY

AP0 BIACYTHE; aHanor, : . TpaHCNALA (MOYMHAETHCS
A4pa - Kinbliesa [HK © AXryTikn 3 6inka gnareniny e o

(ricTOHIB HEM3, € e MeMO6paHHi opraHenu CRIPSHKeHi Y MPOCTOpi i Yaci
MOAOHI Ginki), He BIACYTHI — TXHi QYHKUIT & ginpuicTs
BIIME)XXOBaHa Bl 4aCTKOBO bepyTb Ha cede  xemoreTepotpot
LINTO30J110 MEMO{J i pi3Hi iHBariHaLl o € aBTOTPOOMU:
Hamu — HYKJIE nHK nnasmanemu * ¢oToCuHTE3 (OKCUTEeHHMIA
e nosaxpomocomHa AHK - : - LliaHoGaKTepil,
nNasMipm — Mani KinlbLiesi * PUOOCOMU NPOKapio- oy cyronnii - seneni
OHK, akumu 6akTepii Mo-  TW4HOrO TR 70S nypnypHi cipkobakTepi);
XYTb 0OMiHIOBaTUCA e [16AKi yTBOPIOIOTH CTIOPU ~ ® XEMOCUHTE3
« npocTwii / GiapHuii nogin (A7 NEPEeXMBaHKA (H'TP”dg'Ky*O“':.C'pKO" .
(Hemae MiToay, Meil03y HECTPUATIIMBUX YMOB) 3an1i306aKTepil, BOAHEBI...)
 06MiH reHeTUYHOIO « asoTdikcaropu (meski 6aKTepil i LiaHobakTepil)
IHpOPMALLELO - S , .
KOH'I_Ora iﬂ BaKTepIaJ'IbHI 3aXBOpPIOBaHHA NIOAUHU. TYGEpKYIIbO3, p,mbTepm, KaLIoK,
LIS, npaBeLb, YyMa, Xonepa, TUQ, raHrpeHa, calbMOHeNbo3, cudinic, roHopes.
TPaHfl)OPM@Ll'ﬂ» LliaHo6aKTepii - HOCTOK, aHabeHa, cnipyniHa, MiKpoOLMCTIC, OCLUNATOPIS.

TPaHCAYKLUIA MacoBe po3MHOXEHHS LiiaHo6aKTepii - LBiTiHHA Boay
Kozytska's Educational Center
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» APXEI] >
e . . . . .5 B
© \\ OHHOKTIITI/!HHI. I'Ip0Kap|O'.I'I/I'~IHI 5}5‘ )
MA (nosipepHi) mikpoopraHizmu
‘ y
Ak 6GakTepil Ak eykapioTh  YHikasbHi 03Haku
o OfHOKMNITUHHI, o JIHK acoujiioBanaz ° MEHLIE Mde)OJ'IOFI‘-IH_E
: - 6inkamu-ricronamu  PISHOMAHITTH, 4aCTo
MIKPOCKOMIYHI cTpykTypa AHK- T He3BUYaliHi GopMu
pokapioTh PHK- nonimepas, e KJITUHHA CTIHKa
. .. : nenJiKaLis, TpaHcK- MICTUTb NCeBJOMYpEIH
phlilal 5 EELL DUNLIA, TPAHCNALIA -
* TeHN 00'cpHaHI B (NouMHaeTbes 3 * JIiNiAM MemopaHi 3
OnepoHM METIOHiHY) eTePHUM 3B'I3KOM
e MpOCTHI NoAin e NesiKi reHu MicTATb (aHe 3 ecTepHum)
, , . IHTPOHM e 4aCTO - eKCTpeMay
e BifICYTHi MeMOpaHHi ., cTpykTypa AT®- (cyBopi aHaepobm,
opraHenu CUHTEeTa3u Tepmodinu, aunaodinm,

, ankanodinu, ranodinm)
Yyactb y konoob6irax N, S, C.

° AXTYTUKM3 PenyueHTi aHaepobumx  © Y IEAKKX €:
dmarenmy, nini ekocucTeM (6onota, Bigknagy, ¢ 6e3X10podiNbHMN

_ OYMCHI cnopyn,u). MyTyanicTu doTocuHTe3 (I'IirMeHT i
o PHGOCOMM NPOKapio- (B3aemopin Mix Haiinpoc- 6aKTEPIOPOZONCHH);

TUYHOrO TNy 70S TILUVMMN Ta METAHOTEHHUMU o yapmoeyyTes (METABOMI3YHOTS

apxesiM1 B TPaBHOMY TpPaKTi ) .
(I‘IpOTE dd TBapyH) a6o Komerlcanu amiak, Cipky, MeTaH)
I'IOCJ'II,U,OBHICTI-O (naToreH" i napasuTu HEBiAOMi). e MeTaHOIreHes - OTpMMaHHﬂ
6inbLU NOAIOHI J0 3HaueHHs s GioTexHonoril i eHepril'y 6e3KMCHEBUX YMOBaAX
eYKapiOTUYHMX) NPOMMCNOBOCTI. 3 YTBOPEHHSAM MeTaHy
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https://en.wikipedia.org/wiki/Protozoa
https://en.wikipedia.org/wiki/Protozoa
https://en.wikipedia.org/wiki/Methanogen
https://en.wikipedia.org/wiki/Methanogen

STUDINFO

Dannia matepian 6yno 3aBaHtaxkeHo 3 STUDINFO

STUDINFO - ue nnatgopma, dKka pornomarae abiTypieHTaM o6paTtu
Havkpawmnn 3BO Ona BCTYNy, BIOCTEXUTU Mnepeéir BCTYMHOT KaMmMaHii
Ta OUIHUTKM CBOK WMOBIPHICTL BCTyny [[OO0 Bcix 3BO VkpaiHu. Mwu
36MPAEMO aKTyallbHi OaHi i PENTUHIM Ta MNOOAEMO Le B 3PpYy4HYHOMY
nepcoHanisoBaHomMy dopmaTi Ong  KOXHOro  KOopucTtyBada, LWo6

3p06UTY BCTYMN NPOCTILLUM.

x binbwe martepianiB ansa nigrortoBku: https://studinfo.org/

"E NMpuepHyntTecb 0o Haworo Telegram-kKaHany: https:.//t.me/studinfoua

Tenerpam-kaHanu npo ocsiTy Ta niarotoeky Ao HMT

m LllonpeHHUK abiTypieHTa MA MaTtemaTtuka 3 LA
A https://t.me/abitblog TH https.//t.me/abitmath

q)Aﬁ Matepianu 3 LLIA UKR VKpaiHCcbKa MoBa 3 LA
HMT https://t.me/abitdocs MOVA https.//t.me/abitmova



https://studinfo.org/
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