KOHCIIEKTH AHOTOBAHMX JEKIIV JUCIUIIITHA
«'TAPOBIOJIOI' TS

JIEKIIA 1

Tema: Beryn no qaucuundinm ,,I'inpooiosoria”

Ilinan gekmii:

1. [Ipenmert, meToau 1 3a1a4i rigpo6i0orii.

2. IcTopist pO3BUTKY Ta Cy4acHHI CTaH riapo010JIorii.

3. OCHOBHI HampsIMKH TiApoO10JIOTIi, 3B'SI30K 3 I1HIIMMH TPUPOAHUYUMHU

JTUCLUTUIIHAMU, POJIb 1 MiCIle Y puOOTOCIOIapChKii HayIIl.

4. 3HaueHHs TUCHMILTIHYU JJIS IJATOTOBKU CIICIIaNiCTiB puOoBoaiB. Bumoru
710 3HaHb Ta YMIHb.

5. OCHOBHI €JIEMEHTH 3arajbHOi CHCTEMATUKH OPTaHi3MiB >KHBOTO CBITY

6. OCHOBHI MTOHSTTS 1 TEPMIHHU.

3MicT JeKirii:

Hapuanbna nucuurutiga ,,I'igpoOiosoris™. [Ipenmer, mera 1 3agadi riapo010orii,
3B'S30K 3 IHIIMMHU MPUPOTHUUUMHU JUCIUTIIIHAMA. MeTOIu HayKOBUX JTOCTIHKCHb
y ripo0Oionorii. [cTopiss BUHUKHEHHS, PO3BUTKY Ta Cy4aCHUW CTaH TiApoOiosorii.
BHecOK BITYM3HAHHUX YYEHUX Y PO3BUTOK TAPOOIO0JIOT.

I'apocdepa, CTpyKTypHI eleMeHTH Triapochepu — TOBEPXHEBI BOJHI
00’eKTH (OKeaHu, MOps, 03€pa, PIUuKH, BOJOCXOBHUINA, KaHAJIM), MIJ3€MHI BOIH,
JHOJOBUKH Ta CHITOBUH MOKpUB. JIOTUYHI 1 JICHTUYHI BOJIHI eKkocucTeMUu. OCHOBHI
MOHATTS 1 TEPMiIHU Yy TiApoOiosorii. YTrpynoBaHHS TipOOIOHTIB PI3HUX BOIOIM.
Ponp Ta Mmicie rigpoOIOHTIB Y BOJHHMX €KOCHUCTEMaxX. 3arajibHa XapakTepHUCTHUKA
OpraHi3miB >KHBOTO CBITy. OCHOBHI TOHSTTS 1 TEPMIHHU Tipo0ioJorii: BOJHUN
oprasi3m, 010HT, T1IpoOioHT, aM(pi0iOHT; yrpynoBaHHs, 6ioM, 610Ta apea, 610ToTI,

MOMYJISIIisA, 01011EHO03.



3MICTOBHUIA MOJYJIb 1. BIOTOIINA TA )KUTTEBI ®OPMHU
I''/IPOC®EPHU

JIEKIISA 2

Tema: 3arajbHa XapaKTepUCTHKA YMOB iCyBaHHSI BOAHMX OPraHi3MiB
Ilnan aekmii:
1. dakTopu BOAHOTO cepeaoBuIla — abl0THYHI, 010TUYHI, aHTPOIIOTCHHI1
2. Bona sk cepemoBuiiie npoxuBaHHsa. D13WMKO-XIMIYHI BIIACTUBOCTI BOJIH.
3. ®i3uK0-XIMI4YH1 BJACTUBOCTI TPYHTIB
4. ExonoriyHa BaJICHTHICTb
5. Ananrariii rigpoO1OHTIB Ha Jit0 (PaKTOPIB cepeI0OBUILA

6. OnTuMaabHI YMOBH VIS )KUTTETISIIBHOCTI BOJIHUX OpPTaHi3MiB.

3MmicT Jekmii:

dakTopu  HABKOJMIIHBOTO  cepefoBUIa —  abloTW4Hi, OI10THYHI,
aHTPOTIOTeHHI Ta iX 3arajdbHa XapakTepucTuka. Boma sk cepemoBuiie, sKe
HACEJSIOTh  TIAPOOIOHTH, (PI3MKO-XIMIUHI BJIACTUBOCTI BOJU: MPEKpPACHUU
PO3YMHHUK 1 MICTUTh yCl HEOOXITHI ISl MKUTTEHISUIBHOCTI POCIUH PEUYOBUHU;
BEeIMKa TyCTHHAa BOAM OOYMOBIIIOE 3aBUCIUN CTaH IUIAHKTOHY; TEILJIOBI
BJIACTUBOCTI: BUCOKY TEIJIOEMHICTh, HHU3bKa TEIUIOMPOBIAHICTh, 3aTHICTH BOIU
PO3ILIMPIOBATUCH TPU 3aMep3aHi, PYXJIUBICTh BOJAM, HE3HAYHUU BMICT KHUCHIO Y
BOJIOMMAX MOPIBHSHO 3 CyXO0JIOM O0YMOBIIIOE MPOXOKEHHS )KUTTEBUX MPOIIECIB
MIEPBUHHOBOHKX MTPH MEHIIIMX BUTpPATaX KUCHIO.

['pyHTH, 4K CcepenoBUIeE, SKE HACENsAI0Th TIAPOOIOHTH, (I3UKO-XIMIYHI
BJIACTUBOCTI JOHHHUX BIJIKJIATIB: CTPYKTypa, PIBEHb 3aMyJE€HOCTI, BMICT
OpraHiYHUX PEeYOBHH. BIuB (pakTopiB BOJHOrO CEPEIOBUILA HA BOJHI OPTraHi3MU.
Exonoriuna BanentHicTh. EBpubionTH, crenobionTu. Peakiii rinpo6ioHTIB HA IO

dakTopiB cepenoBUINA: TOBEAIHKOBI, (Pi3i00Ti4HI, MOPhOIOTIUHI, 010XIMIYHI.



JIEKIIA 3

Tema: BioTonu Bogoiim
Inan nexuii:

1. [ToHATTS 610TOIIB Y BOJAHUX €KOCUCTEMAX.

2. bioronu CBITOBOTO OKEaHy

3. Bioromnu o3ep

4. bioronu pidok

5. BioTomnmu BO1OCXOBHIIL
3micT exmii:

OcHoBH1 6ioTonu BoaoWM. KoxHOMY BUIy TBapHWH 1 POCIUH Yy BOJOWMI
HaJIEXKUTh IIE€BHE MICIE NPOXKUBAHHA, SIKE 3aJ0BOJbHSIE HEOOXIJHI YMOBH iX
ICHyBaHHA — 610TON. Y BOJIOMMaxX pO3pi3HAIOTH JBA OCHOBHUX O10TOIM: Tejariaib
— ToBITYy BoaM (3 rp. pelagos — mope) 1 6enTanb — HO (3 rp.benthos — rmubokwmii).

Exonoriyna 3oHanbHicTE CBiTOBOro okeany. Exonoriyni o0nacTi OeHTali:
MaTEepUKOBa BIAMIIMHA MPUOEPEKHE MUIKOBOMAJSA, KOHTHHEHTAJIBHUMA TIeNb(),
MaTEpUKOBUN CXUJ, OKCaHIYHE Jioe. EKonoriuHi 30HM OeHTasl: cympaiiTopalb,
JiTopanb, cyOmiTopanb, Oartianb, abicanb, yinbTpa abicanb. [opuU3OHTANBHI
€KOJIOTIYHI 30HM TMefariani: mnpudepekHa (HEepUTHYHA) Ta OKEaHIYHa 30HHU.
BeptukanbHi  €KOJIOTIYHI 30HM TMejariaji: eminesnarianb, Oari [earialib,
abicorenarianb, ylbTpaadiconenariab.

Exonoriyna 30HaNbHICTH 03€p. EkosoriunHi oOnacTi OeHTamni: JiTopaib,
cybaitopais, npodyHaaas. Exonoridai 3001 nenariaii: eniiiMHIOH, METaIIMHIOH,
TinoJIIMHIOH, TprOepekHa Ta MeJariyxa.

ExonoriyHa 30HaNbHICTh piuoK: NpuOepekHa (punaiib), cepenns (Meaianis),
cTpwkeHb. EkojoriyHa 30HANbHICTH BOJOCXOBHII: BepIIMHA 1 TpUTrpedsieBa
ninsnka. Ix ocobmusocti. ChenudiuHicTs Henariaii, po3mofil TrigpoOGIOHTIB B
nenariani. CrnenudivaicTh O€HTaNMi, PO3MOALT TiApoOioHTIB B OeHTam. OCHOBHI
MOHATTS PO MEXaHI3MU aJanTailii TiAPOOIOHTIB 10 MEIIKaHHS Yy TOBIII BOAM 1 Ha

JTHI.



JIEKIIIA 4

Tema: ZKurreBi popmu i HaceseHHSI BOAOIM
Ilnan aekmii:
1. XKutTeBi popmu nenariaii — MIaHKTOH, HEKTOH
2. IlpuctocyBanHs ripoOIOHTIB A0 KUTTS B Teiariami
A) IlpucrocyBanHs, 1110 3a0€3M€UyIOTh 301IBIIIEHHS TEPTS 00 BOTY
b) [IpuctocyBaHHs, M0 3a0€3M€YYIOTh 3HUKEHHS 3JIMILIKOBOI Macu
3. XKutteBi popMu HecTani — HEMCTOH, IUICHCTOH
4. PyxoBa akTUBHICTb IJIpo010HTIB. POPMU aKTUBHOTO PYXY, TACUBHUI pyX
5. Kurtresi popmu O6enran. Knacudikamisg rigpoOioHTIB 3a CTylIEHEM
PYXJIUBOCTI
6. [IpuctocyBaHHs OpraHi3MiB J0 MPOKUBAHHS y OCHTAII.

7. ®@itobentoc. Po3nomin ta ckiiag MakpodiTiB y BOJOWMAX pi3HOTO THUITY.

3micT Jiekmii:

XKutreBi Qopmu mnenariasi — IJAHKTOH, HEKTOH, HEHCTOH, IUIEHCTOH.
Knacugikamis mNiIaHKTOHY 3a CHCTEMAaTUYHHUM [MOJOXEHHSM (IpOKapioTH,
eyKkapioTu), MiCIleM TMpoXXKuBaHHSA (TMenariajib, JITOpaJib, TOJOIJIAHKTOH,
MEPOIUIAaHKTOH),  (YHKI[IOHAJIHHOI  poJUTt0  (IPOAYIEHTH, KOHCYMEHTH,
pEeIYyLIEHTH ), PO3MIPHI TPyNu IJIaHKTOHY. [IpucTOCyBaHHS OpraHi3MiB J0 KUTTS B
nenariani.  [lmaBywicTh, MIBHIAKICT,  3aHypeHHs.  [IpucTtocyBaHHs, 1110
3a0e3MneuyroTh 301IbIIEHHS TepTs 00 BOAY Ta omip (OpMH, 3HHIKEHHS 3aJIMIIKOBOT
macu. JKutteBi popmu OeHTaml — Makpo(dITOOEHTOC, 3000€HTOC, TEPUPITOH.
MakpoditoberToc Ta Horo ckiaja (rimaroditu mieictoditu, remoditu). Posmomain
Ta CcKJaa MakpodiTiB y BojoWmax pi3zHoro tumy. 3o000eHToc. Kitacudikarris
ripo6ioHTIB 3a cTymeHeMm pyxiuBocTi. OHbayHa, iHbayHa, emidayHa. Po3mipHi
rpynu 3000eHTocy. [lepuditoH, mOpsI0K OCBOEHHS CyOCTpaTiB OpraHi3MamH.

[IpucTocyBaHHs JOHHMX OPraHi3MiB JO MPOXUBAHHS y OCHTaIIl: yTPUMAaHHS
Ha TBepAOMY CyOCTpaTi, 3aXMCT BiJ 3aXOpoHeHHs (cmemmdiyHa ¢opma Tina,

Mirpaitisi), BApOOJIEHHs CIOCcO01B nepecyBaHHs (15 pyXJIuBUX HOpM).



3MICTOBUII MOJAYJb 2. BOJHI OPFAHI3MHM TA YWHHUKH
CEPEJIOBUIIIA

JIEKILISA 5
Tema: HacejieHHs BOJOWM Pi3HOI COJIOHOCTI Ta BOJHO-COJIbOBUII OOMiH

rizpo0ioHTIiB

IInan nexuii:
1. ConpoBuii ckian npupoaHux Bojoi. ConoHicTh. TUU NpUPOTHUX BOA.
. XapakTepHi 03HAKHU Ta OCOOJUBOCTI HACEJICHHS MPICHUX BOJOUM.

. XapakTepHi 03HAKHU Ta OCOOJIUBOCTI HACEJICHHS COJIOHYBATHX BOJOMM.

2
3
4. XapakTepHi 03HaKHU Ta OCOOJIMBOCTI HACEJIICHHSI MOPCHKUX BOJIOMM.
5. XapakTepHi 03HaKH Ta 0COOJIMBOCTI HACEICHHS NIEPECOJICHUX BOJIONM.
6. Knmacudixkarist opranizmiB 11o/10 COJIOHOCTI
7. BogHo-cob0BUI OOMIHY T11pOOIOHTIB: OCMOPETYIISIis
8. OcMo130J15111sl Ta OCMOPETYJIALIS BOJHOTO OOMIHY TipOOIOHTIB 32 YMOB
3arpo3u 0OCHUXaHHS.

9. BixuBaHHS T11p0o0i1OHTIB B YMOBaX Pi3HOT COJIOHOCTI.

3micT Jiekmii:

ConboBuil cknaa npupoanux BojoM. CosioHicTh. TUNU TPUPOTHUX BO/I.
Krnacudikaniss opranizamiB 1I10JI0 COJOHOCTI. XapakKTepHI O3HaKU Ta OCOOJMBOCTI
HACEJICHHS COJIOHYBATHX BOJOWM. XapaKTepHI O3HAKHU Ta OCOOJIMBOCTI HACENEHHS
MOPCHKUX BOJOWM. XapaKTepHI O3HAKU Ta OCOOJIMBOCTI HACEJIEHHS MEPECOTICHUX
BOOWM. BukuBaHHS riIp0OIOHTIB B YMOBAX Pi3HO1 COJIOHOCTI.

BoHo-conboBuit oOMiIH  Ti1IpOOIOHTIB. [ToitkimoocMoTHYHI Ta
FOMOMOCMOTHYHI  TIAPOOIOHTH.  AKTHUBHAa  OCMOpPEryJslis:  TINEPTOHIKH,
rinotoHiku, OCMOI30JIAMISl:  3MEHIIEHHS  TPOHUKHOCTI  TOKPHUBIB  TiJa.
Ocmoperynsiisi BOAHOTO OOMiHY TiApOOIOHTIB 3a yMOB 3arpo3W OOCHUXaHHS —

MOBEAIHKOBI Ta MOP(OJIOTTUHI aJanTallli.



JIEKIIA 6

Tema: HacenreHHst BOIOMM PI3HMX TeMIepaTypHHX obJacteil rizpocdepu

Ilnan aekmii:

1. TemnepaTypHHii (TEpMIYHUIT) PEKUM BOJONM.

2. Knacudikaris 1i1po610HTIB 100 TeMIEpaTypH.

3. Ce30HHUH pO3NOLIT TEMIIEPATYPH B O3€pax.

4. TemnepatypHi 30HU CBITOBOTO OKE€aHy 1 OCOOJIMBOCTI iX HACEICHHS:
TpOMiYHa, TOMIpHI, TIOJISIPHI 00JIACTI.

5. TemnepaTypHi 30HU KOHTUHEHTAJIBHUX BOJAOUM 1 0COOJIUBOCTI iX
HaCEJICHHSI.

6. Tepmiuna kinacudikailis o3ep: TPOMivHi, MOMIpPHI, TPUIIOJSPHI,
BHUCOKOTIPCBKI , TEpPMaJIbHI BOJONMHU.

/. Brutus Temmnepatypu Ha 610JIOT14HI SIBUIIIA Y BOJOWMAX

8. bionoriyHi ce30HU y BoJoMMax

3MmicT Jekmii:

Oco0muBoCTI (OopMyBaHHA TEMIEPATYpHUX YMOB Yy BOAOWMAxX pI3HUX
mupoT. TemrmepaTypHuil (TEpMIUYHUN) pEXUM BOJOWM. 3arajbHUI Jiara3oH
temrneparyp y CBITOBOMY OKeaHl 1 KOHTHHEHTAJbHHUX BOJOMMAax Ta ONTHMAaJbHI
temrepatypu. Krnacudikamis rigpoOIOHTIB HIOJ0 TEMIEpPaTypu: E€BPUTEPMHI,
CTEHOTEPMHI, TOMKIIOTEPMHI Ta TOMOHOTepMHI. CEe30HHUIN PO3MOIIT TEMIIEPATypH
B o3epax. TemneparypHi 30HM CBITOBOrO OKeaHy: OopeajbHa, HOTAJIbHA,
TPOIiYHA, apKTUYHA, AHTAPKTHMYHAa 1 OCOOJMBOCTI IX HaceleHHA. Bwupaose
PI3HOMAHITTS, YHUCENBHICT, Ta OioMaca TiAPOOIOHTIB PI3HUX TEMIIEPATYPHHUX
obnacteit  rimpocepu.  IlpaBuso  beprmana. TemneparypHi  30HU
KOHTHHEHTAJbHUX BOJOWM 1 OCOOMMBOCTI iX HaceneHHs. Tepmiuna kiacudikarlis
o3ep. TporiuHi, MOMIpHIi, MPUIIOJSIPHI, BACOKOTIPCHK, TEPMaTbH1 BOJTOWMHU.

Brmme temmepatypu Ha Ol0JIOTIYHI SBUIA Y BOJOWMAax: NPsSAMHMA 1

onocepeakoBanuii. Ce30HHI Bapiallii T11po0iOHTIB: MUKIOMOPGO3.



JIEKIISA 7

Tema: BiuimB koMIuiekcy (pakTopiB Ha BOJHI OpraHizMmu
Ilnan aekmii:
1. BruuB akTuBHOI peakiiii cepenosuia (pH) Ha rigpobinTy.
2. Knacudikaris BogHUX opraHi3miB B 3ajie’kHOCTI Bijg pH
3. BruiuB koHIIEHTpaIlli BOJIHEBUX 10HIB Ha XapaKTep KUTTEISUIBHOCTI
TiapoOiHTIB
4. BruiiB OCBITJICHHS Ha PO3MOLI Ta KUTTEAISIIBHICTh BOJHUX OPraHi3MiB
5. OcobmmBOCTI Oy10BU OpraHiB 30py I1IpOOIOHTIB.
6. 3abapBiieHHs T1IpOOIOHTIB
7. BiomromiHiciieHIid Ta 11 010JI0T1YHE 3HAUECHHSA
8. Ce30HHI SIBHIIA B )KUTTI BOJOUMU

9. BepTukaiibHi Ta TOpU30HTAIBHI MITpallii Opra”i3MiB

3micT Jiekmii:

Bmuus aktuBHOI peakiii cepenoBuma (pH) Ha rigpoGintu. Knacudikaris
BOJHUX OpraHi3miB 3ajie)kHO Bijg pH: eBpuioHHI 1 CTEHOIOHHI BuaU. Bruius
KOHIIEHTpAIlii BOJHEBUX 10HIB HA OCHOBHI KUTTEB1 QYHKIIIT T1IPOOIHTIB: JAMXaHHS,
JKUBJICHHS, PO3MHOKEHHS. BrmiuB rigpo6ioHTIiB Ha BenuuuHy pH: nuxanus,
OakTepiasibHa JECTPYKIIs 1 MIHEpaii3alis OpraHiuHUX PEYOBUH.

CBITJIO Ta MOro pojib y SKUTTEMISIILHOCTI TiapoOioHTIB. CBITIOBI 30HU
BojoiM. [Ipo3opicTh BoaM y BOJONMMAax pi3HOro THUIY. 3a0apBJICHHS BOJOWM.
BB cBiTAa Ha pO3NOALNT Ta KUTTENISIIBHICTh BOJHUX OpraHi3miB. biojoriyHi
putMu Tiapo6ioHTiB. Ce30HHI SBUIIA B KUATTI BOJONWMU: O10J0TiYHA BECHA, JIITO,
OCiHb, 3uMa. CBITiHHS MOps (O10FOMIHECIICHIIs1) Ta HOro 010JIOTiYHE 3HAYCHHS.
[Ipuposa CBITIHHS — BHYTPIKIITUHHE, MMO3aKIITHHHE, OaKTepialibHE.

Opranu 30py rigpo 0ioHTIB. OcoOIMBOCTI OyIOBM OpraHiB 30py: MPOCTI,
CKkiaaHi, (aceTkoBi, TeJecKOmiyHl. 3abapBiieHHs TiAPOOIOHTIB. AKTHBHA

TOMOXPOMisl, T0JIATKOBA TOMOXPOMisl.



3MICTOBUWII MOAYJb 3. TMXAHHSA TA KUBJIEHHS I'JIPOGIOHTIB
JIEKIIISA 8

Tema: I'a3000MiH rigpoOioHTIB
Inan nexuii:

1. B3aeM03B'130K Mi TiJIpoOiIOHTaMU Ta PO3YMHEHUMH Y BOJI1 Ta3aMH.

2. Jlxeperna HaIXO/>KEHHSA ra3iB y BOJOUMH.

3. Knacudikaist rigpo6ioHTIB y BiTHOIIEHH1 10 KHUCHIO.

4. Criocobu auxaHHs T1ApOoOIOHTIB.

5. AnanTanii riipoOiOHTIB MOB’A3aH1 3 BAKOPUCTAHHIM PO3YMHEHOTO Y BO/II
KHCHIO.

6. AnmanTartii rigpoOIOHTIB 10 AeMIIUTY KUCHIO.

/. 'a3000M1H — MOKa3HUK OOMIHY PEYOBHUH 1 EHEPTIi.

8. CTifiKicTh T11p0OIOHTIB 10 AehINUTY KUCHIO y BOJi. SIBHINA 3amyXxul y

BOJIOMMAaX.

3micT Jekmii:

B3aemo3B's130k Mk TiIpo0IOHTAMU Ta PO3YMHEHHUMH Y BOJII Ta3aMHu.
Jlxepena HaAXo[KeHHS Ta3iB y BoaoWmu. Kracudikamis TrigpoOIOHTIB Y
BIIHOIIICHH] /0 KHCHIO: €BPHOKCHUTEHHI Ta CTeHOOKcureHHi (opmu. Crocobu
TuXaHHS TipoOioHTIB. [IepBUHHOBOAHI Ta BTOPMHHOBOAHI OpraHizmMu. Opranu
JTUXaHHS TIAPOOIOHTIB — TMOBEpPXHsS Tina, 340pa, Tpaxei, JereHi. Apjamnrtauii
riipoOIOHTIB TOB’sI3aHI 3 BHUKOPUCTAHHSAM PO3YMHEHOTO Y BOAl KHUCHIO —
30UTbIIEHHS TUIOLI AMXaJbHOT TOBEPXHI1, 301JIBIIEHHS Ta30MPOHUKHOCTI AUXAJIbHOT
MOBEPXHI Y IEPBUHHOBOIHMX (aepailisi AMXajabHOT MOBEPXHI, O10XIMIUHI aJanTarrii)
Ta BTOPUHHOBOAHHUX TipO OIOHTIB (KOHTAaKT 3 KEPYIOUOI IMMOBEPXHEIO UM
MOBITPSIM, BUKOPUCTaHHS POCJIMH, SIK HOCIiB KUCHIO). ApanTarlii TiapoOioHTIB A0
nedinuty KucHio: acgikcisg, 3aayxa, aHokcn6io3. CTiMKICTh TiAPOOIOHTIB 0
nediuuTy KUCHIO Y Boji. ['a3000MiH — MOKa3HUK OOMIHY pPEYOBUH 1 €HEpriIi.
[HTEeHCUBHICTh JMXaHHSA. 3araJbHUM 1 OCHOBHUM O0OMIH. OKcUKanoOpiiHUN

Koe(DIIieHT.



JIEKIIISA 9

Tema: ZKuBJieHHsI i Xap4yoBi B3a€EMOBIIHOIIEHHS TiAPOOIOHTIB
Ilnan aekmii:
1. OcHoBHI MOHATTS Tpodoorii, kinacudikaris rigpoOIOHTIB.
. Kimacudikartiist BOAHUX OpraHi3miB 3aJI€KHO BiJl XapaKTepy KUBJICHHS
. OCHOBHI KaTeropii XxapuoBHX PECYPCIB.
. KopmoBa 6a3a Ta kopMOBa MPOyKTHUBHICTb
. Cnocobu 100yBaHHS 1K1
. Oco0IMBOCTI XKUBJIEHHS BOJHUX OPraHi3MIB.

. Tpodiuni piBHI

o N O O B~ W DN

. Xap4oB1 JaHIIIOTH

9. [HTEHCUBHICTB )KUBJICHHSI Ta 3aCBOEHHS 1K1
3micT Jexmii:
TUIly SKUBJICHHS Ta CTYNEHIO PI3HOMAaHITHOCTI 1xl. Po3moaun mnepmoixki y
BOjloMMax: TpodoreHHa 1 TpodomiThuuHa 30HU. OCHOBHI KaTeropii KOPMOBHX
pecypciB BOJAOWM: pOCIWHU, TBAapUHHU, OakTepii, AETPUT, PO3UMHEH] OpraHIyHI
PEUYOBHHHM, AJUIOXTOHHI peuoBMHU. KOpMOBE 3HAUYECHHS OKPEMHUX OpraHi3MiB B
IJIAHKTOHI KOHTHHEHTAJIBHUX 1 MOPCHKUX BOJOWM. HeKopMOBI TIaHKTOHHI
opra”izmMu. XiMIYHHM CKJIaJl T4 Xap4yoBa I[IHHICTh KOPMOBUX OPraHi3MiB.

OcoOnMMBOCTI JKMBIIGHHS BOJHHMX OpPTaHi3MiB: €K30T€HHE (TOJIO30MHE),
EHJIOTeHHE, OcMOTHYHE (ToJlodiTHE) Ta KoMOiHOBaHe. Criocodu no0yBaHHS 1K1 —
aKTHBHI (BUIAcCaHHsS, MUCIMBCTBO) Ta nacuBHI. CectoHodaru (piTomnankrodarmy,
3001IaHkTodaru), OeHTOparum (KOBTAIbHHMKH, 30HMpadi, XWXKaKum — BCEimHi,
MUCIUBLI, 3acaAuyuku). AKTHUBHI (TOHKI 1 rpy0l) 1 macuBHi (UIBTPATOPH,
ceMMEHTaTOpu. AjanTarlii OpraHi3MiB [0 3HIDKEHHS BHWITaHHS: MacCKyBaHHS,
YKPUTTS, KOHCTUTYIIHHMIA 3axucT. KopMmoBa 6a3a Ta KOpMOBa MPOAYKTHBHICTH
BojoiM. JloOOBMi palioH. [HTEHCHUBHICTH KUBJICHHS. 3aCBOEHHS iXKi. XapyoBa
(kopmoBa)  enekTuBHICTb. CrekTpu >KuBJeHHsA. TpodiuHi piBHI Ta Xap4yoBi

JIAHIIOTH.



3MICTOBUI1 MOAYJIb 4. TOMYJISILII TA TJIPOBIOLEHO3U
JIEKLIS 10

Tema: Ilomyasiuii rigpoOioHTIB i IX (PyHKIIOHAJBbHA POJIb B riapocdepi
Inan nexuii:

1. BuzHaueHHs momyJAIii Ta ii OCHOBHI XapaKTEPUCTUKH.

2. CTpyKTypa MOMyJISIIii.

3. BHyTpimHbononysiiiHi B3a€MOBITHOCHUHH, 1X (HOPMH.

4. BinTBOpeHHs 1 AMHAMIKa TMOMYJIALiil T1ApOOIHTIB.

5. HapomxyBaHicTb, (hOpMH 1 pUTM PO3MHOKEHHS.

6. [lnoarovicTh, CMEPTHICTh Ta BIKUBAHHS.

7. TeMIl 1 eHEepreTuKa pocTy MOMYJISIIIM.

8. JlunaMika 9uCeNbHOCTI Ta 610MacH TOMYJIAIIIH.
3MmicT Jekmii:

[Tonynsiisi, CTPyKTypa, BHYTPIIIHBOIIOMYJIAIIIHI B3a€EMOBIIHOCUHU Ta iX
dbopmu. MexaHI3MU  PEryJlOBaHHS MIUIBHOCTI MOMYJIALIl:  caMOperyJsiis,
BUIIaHHS, 3apa)K€HHs TMapa3uTaMH, eMirpaiisi, BHUIUICHHS METaOOoJITIB.
Perynsuisi KoHKypeHTHUX mnomnyisniii. HapomxyBaHicTh, (GOpMH pO3MHOKEHHS,
pUTMHU PO3MHOXKEHHsI. [lnomtouicTh, UHMKIM PO3BUTKY, YHCIO TEHEpaIlii.
Cwmepruicte. KpuBa cmeprHoCcTi. BwkuBanus. Apanraiii opraHi3miB 10
M1JIBUIIICHHST BUKUBAHHS 3apOJIKIB 1 1X 30€peKeHHs Yy MOCTEeMOPiOHAIBHUI TIep1o;:
CTBOPEHHSI CIPHUSTIMBUX yMOB JUIsl JUXAaHHS, BIIKJIANAHHA 1KpU y AUISTHKA 3
BUCOKMM BMICTOM KHCHIO, BHHOLIYBaHHS S€lb Ha BJIACHOMY TUIl, Mirpamis
riipoOIOHTIB y 010TONU 3 CHPUSTIMBUM TEMIIEPATYPHUM PEKUMOM, 3aXUCT SELb
BiJl BUIHaHHS, >XUBOHAPOHKCHHS. TemMm pocTy MOMyJsiii: HEOOMEKEHUU pICT
(EKCTIOHEHITIaTbHUM), OOMEXeHu (JoricTuuHuil). JluHaMmika YHCEIBHOCTI
MOMYJISIINA: TEepioaUYHI 3MiHH (I000Bi, CE30HHI, piuHI), HEMEPIOAUYHI 3MIHU
(3aperynroBaHHs CTOKY, IMJBHIICHHS TPOPHOCTI, 3a0pyIHEHHs, CTUXilHA

aKJiMaTu3ais).



JIEKIIIA 11

Tema: I'inpoOioneno3u, ix pyHKUHiOHAIBbHA POJb B rigpocgepi
Ilnan aekmii:

1. Ctpyktypa rizpo0ioneHo3iB.

2. TpodiuHa cTpykTypa 6i011eHO31B TPpOo(DiUHI piBHI,

3. XapuoBi JIaHIIIOTH, Tipamijia 6ioMac

4. MiXDOMyJIALiiHI BiTHOIIEHHS B T1Ip0010IIeH03ax

5. Tpancdopmariis pe4oBUH 1 €HEPTi.

6. OcHOBHI 0101I€HO3U MOPIB

7. OCcHOBHI 0101I€HO3U KOHTUHEHTAJILHUX BOIONM.

3micT Jiekmii:

IapoGionieHo3n  —  MOBHOWICHHI,  HEMOBHOWICHHI  (TIPOJYIEHTH,
KOHCYMeHTH, penyueHtn). Exoron. KpaiioBuit edekr. BumoBe pisHOMaHITTS.
Bunosa 1 po3mipHa CTPYKTypa, XOpOJIOTIYHA CTPYKTYypa, CYKYIIHICTh 3B’SI3KIB.
Tpodiuna crpykTypa, TpodiuHl PiBHI, XapyOBl JIAHIIOTH, TipaMila YHCE,
nipamiga Oiomac. Y ripoOiolieHO3aX MPOAYIEHTH YTBOPIOIOTH MEPUIN
TpodiuaMil piBeHb. OpraHi3Mu APYroro, TPEThOro 1 HACTYMHHUX TPO(DIUHUX PIBHIB
HA3WBAIOTh KOHCYMEHTaMH MEPIIOro, APYyroro i HacTynmHux mnopsnakiB. HInsx, mo
SKOMY OpraHiyHa PEYOBHMHA MPOJYLEHTIB MEPEMILIYETHCS 3 OJHOIO TPOPIYHOIO
PIBHS Ha IHIIIUN — XapYOBHI JIAHITIOT.

MuixnonymsiniiHi 3B’ S3KA B T1IpoOIONEH03aX — MOpsMi 3B A3KH  (XMKaK —
JKEpPTBA, Mapa3uT - Xa3siiH), HENpsMi 3B’SI3KH (OMOCEPEIKOBAaHUN BIUIMB OJIHUX
nomyJsiii Ha iH111). Tomiuni, Tpodiuni, hopuuHi Ta padpudHi 3B’A3KU. 3B’ SI3KH 32
O10JIOTIYHUM  3HA4YeHHSAM  (HEUTpanbHI;  CUMOIOTMYHI  —  MYTyali3M,
MPOTOKOMEparlisi, Kapro3u, KOMEHCATI3M, CTUMYJSIS;, AaHTaroHICTUYHI —
KOHKYPEHIIis, XIKAITBO, Tapa3uTU3M, IHT10yBaHHS).

Tpancdopmariist pedoBuH 1 eneprii. Kananu tpancopmaiiii: Tpodiusi piBHI
MACOBUIITHUX 1 JETPUTHUX XapyoBuX JaHIoriB. EdexkTuBHicTh TpaHchopmariii.

[ ty4ni Oi01E€HO3H.



3MICTOBUH MOAY.JIb 5. TITPOEKOCUCTEMM, BIOJIOTTYHA
IHPOAYKTUBHICTDb TA 3ABPYJIHEHHA

JIEKIIISA 12

Tema: Exocucremu Bogoim
Inan nexuii:
1. CtpykTypHIi 0COOIUBOCTI BOAHUX €KOCUCTEM
2. OyHKI10HATBHI OCOOIMBOCTI BOJAHUX €KOCHCTEM
3. lunamika ekocuctem
4. Cykuecid K €KOCUCTEMHUHN TIpolLiec

5. ABToTpo(Ha cykIecis

3micT Jekmii:

CTpyKTypHI 0COOJIMBOCTI BOJIHMX €KOCHUCTEM: KHB1 1 HEKHMBI KOMIIOHCHTH
BOJHUX  €KOCHUCTEM, pYXJHUBICTH  OlOTOMIB, TJIMOMHM 1  BepTUKaJIbHA
pPO3WICHOBAHICTh, crnelu@iyHi (Pi3UKO-XIMIYHI BJIACTUBOCTI BOAM SIK O10TOMY.
dyHKIIOHAIBHI 0COOIHUBOCTI BOJHUX C€KOCHCTEM — MIKPOCKOIIYHI MPOAYICHTH 3
BHCOKHM BMICTOM XJOpO(isTy, HU3bKa KOHIIEHTpAIIisl )KUBO1 PEYOBHUHHU, BIIMIHHUM
BMICT TMOXHMBHUX PEYOBHUH, JIETKO3aCBOIOBaH1 (ppakilii OpraHiyHUX pPEYOBUH
MEPBUHHUX TPOYIICHTIB, MIPUKPITUICHI Ta MaJOPYXJHMBI TBapuHHU, (UIbTpalliiine
JKUBJICHHSI BOAHUX TBapWH. BIacTUBOCTI BOJHUX €KOCHCTEM: BIJIHOCHA IUIICHICTh
1 CTIMKICTh B yMOBaxX TMOpyIIeHHs. J[MHaMika €eKOCHUCTEM, IMKIIYHI 3MIHH,
noctynaneHi  3miHu.  Cykiecis AK €KOCUCTeMHMI mporec. IcHyBaHHs
riipo0iolieHo3y SK 30aJaHCOBAHOI 1 CTIMKOI cucTeMa. YMOBHM I1CHYBaHHS
(BUBEICHHA MPOAYKTIB OOMiHY). 3a0pyJHEHHsS 1 MOTIPIICHHS YMOB 1CHYBAaHHS
riipo O1OHTIB. 3MIHA CTPYKTYpH 1 (PYHKIIOHATBHUX OCOOJUBOCTEH O101IEHO3Y.

ABtoTpodHa i rereporpodHa cykiiecii. bioreoximMiuHi UKIIH.



JIEKIIA 13

Tema: BioJsioriyna NpoAYKTUBHICTH BOJAHUX €KOCHCTEM

Inan nexuii:
1. OcHOBHI OHATTS NPO MPOTYKTUBHICTH Ta MPOTYKIIIIO
2. [lepBrHHA TTPOTYKITisSl TA METOAM 1X BU3HAYCHHS
3. BropunHa npoayKIlis Ta METOIH iX BUSHAYCHHSI
4. OCHOBHI YNHHHUKH, SIKI BU3HAYAIOTH 010JIOTTYHY POJYKTUBHICTH BOJIOIM.
5. BennunHa nepBUHHOI Ta BTOPUHHOI IPOAYKIIii B BOJOMMAaX Pi3HOTO TUILY.
6. Metoau 1miABUIIICHHS 010JI0T1YHOT TPOIYKTUBHOCT1 BOJIOKM.

7. be3xpebeTH1 - 00’ €KTH KyJIbTUBYBAaHHS B PUOHMYMX TOCIIOAAPCTBAX

3MmicT Jekmii:

OCHOBHI MOHATTA MNOpO OIOJIOTIYHY MNPOAYKTHBHICTH Ta OI0JOTIYHY
MPOAYKITIO.

[lepBuHHA TIPOJYKIIisl, METOAM BU3HAYEHHS: CKJISTHKOBUM KHCHEBUH, PajIio
BYIJICIICBUM, 3a BMICTOM XJIOpOodiay a, 3a Macow IMEePBUHHUX MPOIYIICHTIB.
daxkTopu, 110 BIUIUBAIOTh HA YTBOPEHHS MEPBUHHOI MPOYKINi: KUIBKICTh 1 Maca
MPOYLICHTIB, 3a0€3MeYeHHS MPOAYIICHTIB €JIEMEHTAMHU KUBJICHHS, pO3TalllyBaHHS
BOJIONM, IITMOMHA 1 TPOTOYHICTh BOAoMM. [lepBuHHA MPOIyKIlish BOJIOWM Pi3HOTO
TUIY. [HTEHCUBHICTh YTBOPEHHS MEPBUHHOT MPOAYKIli y BOJOMMAaX PI3HOTO THUITY
— oyirotpodHi, Me30TpodHi, €BTPO(DHI.

Bropunna npoxaykiiis Ta MeToau ix Bu3HadeHHsA. OCHOBHI YMHHUKH, SKI
BU3HAYAIOTh OIOJIOTIYHY MPOAYKTHBHICTH BOJOWM. BemnunHa BTOpUHHOT
IPOIYKIIi B BOJIOMMAX PI3HOTO THITY.

Meroau migBuIieHHs 010J0TIYHOT MPOMAYKTHUBHOCTI BOJOWM: PO3IIHUPECHHS
KOpPMOBOi 0a3u BOJOWM, TEpPETBOPEHHS KOPMOBHUX PECypCiB y KOpPMOBY 0a3y,
YIOOpPEHHS 3aKpUTHX BOJOWM, TOMIBISA pUO TPUPOJHUMHU 1 IITYYIHO

BUT'OTOBJICHUMH KOpPMaMH, HITYYHC PO3BCACHHA JKUBUX KOpMiB.



JIEKIIIA 14

Tema: 3a0pyaHeHHs BOAOM Ta PoJib TiAPOOIOHTIB B IX OYHIICHHI
Ilnan aekmii:
1. 3a0pymHEHS BOJOWM Ta MOTO BIUIMB HA KUTTEMSUIBHICTD T1IPOOIHTIB.
. AHTpomnoreHHa eBTpodikallis Ta TepModikarisi BOJ0NM.

. Blonoriyue caMoO4uUIIIeHHS.

2
3
4. Ponb riapoOiHTIB B mpoiiecax popMyBaHHS SKOCTI BOJIH.

5. Bionoriune camo3abpyIHEHHS

6. ExoioriHi OCHOBY OYHMIIICHHS BOAM 1 60pOTHOM 3 Oi0MepenKkogamMu

/. BuxopucTaHHs r1ipo0IHTIB 3 METOIO O10HIMKAILIll BOJIOMM

8. ExoJioriuyHi 0OCHOBH OXOpOHHU Tiapochepu
3micT Jekuii:

Jlxepena 3a0pyIHEHHS BOJONM: IPOMHCIIOBI, CUIBCHKOIOCIOIAPCHKI 1
noOyTOBl CTIYHI BOJAU, HAAXOKEHHS 3a0pyAHIOIOUHMX PEUOBUH 3 atMmocdepw,
CYJIHOILIaBCTBO, TpaHCIOPT HadTH, miiBoHE OypiHHs, dicociuiaB. Knacudikaiis
3a0py/HeHb Ta 3a0pyJHIOIOYMX PEYOBHUH: OpraHiyHi, MiHEpajbHI, TOKCHYHI,
NIAIrpiTI BOAU. BriiuB 3a0pyaHEHb Ha >KUTTEISIIBHICTD OPraHi3MiB, MOIYJISLIH,
OiomeHo3iB, exkocucteM. Opraniune 3a0pynHenHs. CanpoOHicTh. 30HH
canpoOHOCTI. AHTpororeHHa eBTpodikaiiist Ta TepmModikailisi Bogoim. bionoriune
camo3abpyaHeHHs. «L[BiTiHHS» BoAOWM. bioJoOTiYHE CaMOOYMILIEHHS BOJONUM —
MexaHiyHe, (i3uko-XimMiuHe, Oiosoriune (PiabTpallis, OKUCHEHHS, MiHepai3allis,
HakonuyeHHs1). Ponb TigpoOiHTIB B mporecax (opMyBaHHS SKOCTI BOJU.
Exosnoriudi oCHOBM O4YMINEHHS BOJAM 1 OOpOoTHOM 3 OlomepemikoaamMu. Metoau
OIIIHKM SKOCTI Boau — (i3WYHI, XiIMIUHi, OakTepiosoriuyHi, O10JOTIYHI.
BuxopuctanHs rigpoOiHTIB 3 METOK0 OlOHIMKAIli Ta O10JIOT1YHOIO TECTYBaHHS.

Bunu-inagukaropu. Exonoriaai OCHOBH OXOPOHH TiipocdepH.



3MICTOBUM MOJYJIb 6. TIPOBIOJIOTISI KOHTUHEHTAJIBHUX
BOJONM TA MOPIB

JIEKIIA 15

Tema: I'ixpoOioJiorist piuok

Inan nexuii:
1. OcoOnuBOCTI )KUTTEBUX YMOB Ta OCHOBHI PUCH HACEJICHHS
2. Po3noin miaHKTOHHUX Ta OCHTOCHUX OpraHi3MiB
3. CTpyKTypHa 1 C€30HHA XapaKTEPUCTUKH TiApOOIOHTIB
4. Ponb riJipo6iHTIB B mpoliecax (popMyBaHHS SKOCTI BOIH.
5. Bukopucrtanss rigpo0iHTIB 3 METOIO O10HAMKALIIT BOAOUM
6. biorieHo3u pidok

7. Ponb mIIaHKTOHHUX 1 OEHTOCHUX OpPTraHi3MiB B KUBJICHHI puO

3MICT JIeKIIil:

Piuka, sax Boguuil moTik. Tedist Ta )KUBJIEHHS piukd. EKOJIOTIYHI 30HU PIYOK:
TOPU30HTAJIbHA 1 IOB3JOBXKHS 30HANBHICTh. [lenbTH 1 ectyapii. HacenenHs pidok.
[TnanktoH. OCHOBY CKJIaJarOTh OPraHi3Mu, SKI BHHOCATBCS 3 BOJO301pHHX
BOJOWM, 1110 JKUBJISITH PiuKy. Jlisl Teuli Ha pi3HI rPyIHU MIaHKTOHY. BomopocTi, ski
NEPEBAKHO PO3MHOXKYIOTbCS MPOCTUM IMOJAUIOM 1 TMAaCHBHO 3aXOIUIIOIOTHCS
MOTOKOM, HE MalOTh OCOOJMBOI IIKOJX BiJl 3MIH YMOB iCHYBaHHS 1 IPOJOBXKYIOTh
IHTEHCUBHO pPO3MHOXKYBaTHCh. 300IUIAHKTOH: KOJOBEPTKH, BECIOHOTT Ta
riUIscTOBYCl  pakonoi0H1.OcoOIMBOCTI KUTTEASUIBHOCTI y piukax. bentoc.
JIOHHI KOMIUIEKCH HacCeJeHHS PIYOK: KOMIUIEKC MICKy abo mncamMopeoduIbHUH,
KOMILJIEKC KaMiHHS a0o0 JiTOopeo(uIbHUNA, KOMIUIEKC TJIMHUCTUX TPYHTIB abo
aprejopeodiIbHUN, KOMIUIEKC MylTy a0o menopediabHuN, KOMILUIEKC 3apOCTeH,

a6o ditopeodinbHUM.

CTpyKTypHa 1 C€30HHA XapaKTEPUCTUKH TiApOoOioHTIB. Posb MIaHKTOHHUX 1

OCHTOCHUX OpraHi3MiB B )KMBJIEHH1 pHO.



JIEKIIIA 16

Tema: I'ixpo0ioJiorist 03ep

Inan nexuii:
1. OcoOauBOCTI )KUTTEBUX YMOB Ta OCHOBHI PUCH HACEJICHHS
2. Posmozin mimaHKTOHHUX Ta OGHTOCHUX OpraHi3MiB
3. CTpyKTypHa 1 C€30HHA XapaKTEPUCTUKH TiApOOIOHTIB
4. Poinb riJipo6iHTIB B mpoliecax popMyBaHHS SKOCTI BOIH.
5. Bukopucranss rigpo0iHTIB 3 METOIO O10HIUKAIIIT BOIOHM

6. biorieno3u o3ep

3MICT JIeKIIil:

Ozepa. bioronu o3ep: nitopalib, cyomTopanb, NpodyHaanb, NpudepexHa i
nenariyHa 30HU. OCOOJIMBOCTI JKUTTEBUX YMOB Ta OCHOBHI PHCH HACEJICHHS.
[Tnankron. bentoc. ®itodinbHi kKomIuiekcn o3ep. CTpyKTypHa 1 CE30HHA
XapaKTEPUCTHUKU T'1Ipo01oHTIB. bioneno3u. dayHa 3apocTeil: TBApUHU NOB’s13aHI 3
NOBEPXHEI0 BOJIM, TBAPUHH, SIKI MEIIIKAIOTh Ha TUIABAIOYMX JIUCTSAX POCIUH abo0 B iX
TKaHWHAX, OPraHi3MU, SKI MEUIKAIOTh Ha CTe0JIaX BEJIUKUX POCIUH (BOAOPOCTI) Ta
B CEpelMHI TKaHWUH POCIHH, 3aHYPEHUX Yy BOJAY, B UYEpEUIKax JIUCTKIB 1 cTedsax
POCJIMH, Ha MIABOJHUX, Y TOBILI BOAM CE€pel POCIMH, HACEJIEHHS 3apocTel JHA.

Cybaimopans. 1l obnacte O€HTanl 3HAXOIUTHCS, B OCHOBHOMY, B IIapi
TeMIepaTypHoro ctpuoka abo jmemio Buie. BMicT po3unHEHOr0 y BOJII KHCHIO TYT
3HIKYETBCSI, YMOBHU OCBITJICHHSI MOTIPIIYIOThCA. [Ipogynoans. Y 3B’S3Ky 3
HECTIPUATIMBUMH YMOBAaMHU OCBITJIEHHS POCIMHU TYT BiacyTHi. Cepem JOHHHUX
OCaJliB TIEPEBAKAIOTh MYJIH 3 BUCOKMM BMICTOM OpraHIYHUX pe4YOBUH. [ a3oBuit
pPeXUM Yy TaKMX YMOBax HampykeHuil. B3uMKy 1 BIITKy MiJl 4ac cTar”aiii BoJIu
BMICT KMCHIO B T1HOJIIMHIOHI P13KO 3MEHIIY€EThCA. 3a O10J0TTYHOIO KiIacu]iKaIieo
MIPICHOBO/IHI 03€pa MOAUISAIOTH Ha €BTPO(dHI, ME30-, OJIIr0- 1 TUCTPO(DHI.

Ponb mi1aHKTOHHKUX 1 OEHTOCHUX OpPraHi3MiB B )KMBJIEHH1 puo.



JIEKIIA 17

Tema: I'ixpo0ioJiorisi BOg0CX0OBHII
Inan nexuii:

1. OcoOauBOCTI )KUTTEBUX YMOB Ta OCHOBHI PUCH HACEJICHHS

2. Posmozin mimaHKTOHHUX Ta OGHTOCHUX OpraHi3MiB

3. CTpyKTypHa 1 CE€30HHA XapaKTEPUCTUKHU T1ApOOIOHTIB

4. Poinb riJipo6iHTIB B mpoliecax popMyBaHHS SKOCTI BOIH.

5. Bukopucranss rigpo0iHTIB 3 METOIO O10HIUKAIIIT BOIOHM

6. bioieH03u BOIOCXOBUII]
3MmicT Jekmii:

Bonocxosuia. Oco0auBOCTI )KUTTEBUX YMOB Ta OCHOBHI PUCH HACETIEHHS.
Etanu dopmyBanHus GayHu BeIMKUX pIBHUHHMX BojocxoBuill. [Imankron. bentoc.
Pob mIaHKTOHHUX 1 OEHTOCHUX OPraHi3MiB B )KMBJICHHI puUo.

Tunu BoJOCXOBHIL: PYCIIOBI BOJAOCXOBHUIIA, PO3TAIIOBaHI B MEXaX JTOJIMHU
pIYKH 3 BUTATHYTOIO (POPMOIO Ta O3EPHO-PIUKOBI a00 PIBHUHHI BOJOCXOBHIIA
BEJIMKHUX PIYOK I SIKMUX XapakTepHl mupoki miomi (500 tuc.ra 1 Ounblie) 1
BIJIHOCHO HeBeJMKI TuOuHM (6—15 M). 30HM BomocxoBuil: 1 — TrIMOOKOBOJIHA
npurpedsieBa AUISHKA 3 YINOBUIBHEHHUMH BOJOOOMIHOM 1 TEYI€I0 — 3a PEKUMOM
HAOJIMKAEThCA 10 03€p; 2 — MPOMIDKHA AUISHKA CEpEeAHIX TIMOMH 3 HECTIMKOIO
TEPMIYHOIO 1 Ta3oBOI CTpaTthdikaili€r; 3 — MIUIKOBOJHA BEpXHS [IUISHKA 3
BeNuKkolo Teviero. KosiMBaHHS PiBHS BOJM — OCHOBHOKO O3HAKOK BOOCXOBMIII.
BecHsHi, JiTHI Ta 3MMOBI MIOITYCKHA BOJIY Y BOJIOCXOBHIIIAX.

Cranii QopmyBanHs QayHu y BENUKHX PIBHUHHHUX BOJOCXOBHIIAX
npoxXoauTh: | — pyilHyBaHHS ICHYHOUMX peoPuUIbHUX, (DITOQUIBHMX Ta I1HIIMX
yIrpyINoBaHb OPraHi3MiB 1 3aCEJCHHs 3aTOIUICHOI CyIIi 1 TOBLII BOJU €KOJOTIYHO
pi3HOpigHUM HaceneHHsiM; Il — y mepiue »k JITO MacoBe 3acelieHHs OeHTal
BOJIOCXOBUII] JIMYMHKAMHU XIPOHOMIiJ, B Tenariaji — MacOBUUA PO3BUTOK
pakornoniOHux 1 konoBeptok; Il cramiss — B ocHOBHOMY Hactae 4yepe3 3— 4 poku
MICTIsl 3aTOIUICHHS 1 CYTIPOBOJIKYETHCSI 3HMKEHHSIM OloMacu OEHTOCY Ta BHUJIOBOTO

PI3HOMAHITTS 300TJIAHKTOHY.



JIEKIIISA 18

Tema: I'ixpoOioJiorisi craBiB

Ilnan gexkmii:

1. Oco6MBOCTI )KUTTEBUX YMOB Ta OCHOBHI PUCH HACEJICHHS
2. Posmozin mimaHKTOHHUX Ta OGHTOCHUX OpraHi3MiB

3. CTpyKTypHa 1 C€30HHA XapaKTePUCTUKHU T1ApOOIOHTIB

4. Ponb riapoOiHTIB B mpoiiecax popMyBaHHS SKOCTI BOJIH.

5. Metoau miIBUIIICHHS PO3BUTKY MPHUPOIHOT KOPMOBOi 0a3Hu CTaBiB

3MICT JIeKIIil:

CraBu. OcoOMMBOCTI J>KUTTEBUX YMOB Ta OCHOBHI pPHCH HAceJEHHS.
[Nppoximiuauii pexxum. CTpyKTypHa 1 CE30HHA XapaKTEPUCTUKHU TiAPOOIOHTIB.
bioueno3u. Posib MJIAHKTOHHMX 1 OEHTOCHHUX OpraHi3MiB B JKUBJIEHHI puo.
®opmyBaHHA KOPMOBUX JUIsi pUO OpraHi3MiB — BOJAOPOCTEH, 300IIAHKTOHY,
3000eHTOCY. [HTpOAYKIlISI KOPMOBUX O0€3XpeOCTHUX.

CraBku. Tumm craBKiB, OCOOJHMBOCTI TiApoJioriyHOTO pexumy. CTaBKH
pUOOrocnoJapchbKOro MPU3HAYEHHS — HAJWBHI, MMOOYJOBaHI y 3aIjlaBax pIyoK,
YTBOPIOIOTh CBOEPIHI CUCTEMHU CTaBKIB, BIATOPOIKEHI MK COOOH HACUITHHUMHU
rpebnsimu.  TerymoBomHI 1 XOJOMHOBOAHI CTaBKOBI TocmogapctBa. OOexTH
KyJIbTUBYBaHHA. PO3MONII CTaBKIB 3a NMPU3HAYEHHSIM: HaryjibHi, BUPOILYBaJbHI,
HEPECTOB1, 3UMYBaJIbHI, KapaHTUHHI, 1X TUIONIA 1 Mpu3Ha4YeHHs. Bomonocrauanus

CTaBKIB.

Oco0nuBoCTI T1APOXIMIYHOTO peXKUMY CTaBKiB, IIPOLIECU
MYJIOHAKOTIMYEHHS, MiHepai3allis Boau cTaBiB. OcoOIMBOCTI T1Ip0610J0TTHHOTO
peXUMYy CTaBKIB: BHUCOKMH CTyHiHb MiHJMBOCTI ¢uiopu 1 QayHu, cranaii

dbopmyBaHHs GI0pU 1 payHH CITyCKHUX CTaBiB.



JIEKIIIA 19

Tema: I'ixpo0ioJiorisi MOpiB, COJIOHYBATHX BOJOMM TAa €CTYAPHUX CHCTEM
Inan nexuii:

1. OcoOauBOCTI )KUTTEBUX YMOB Ta OCHOBHI PUCH HACEJICHHS

2. Po3noin miaHKTOHHUX Ta OCHTOCHUX OpraHi3MiB

3. CTpyKTypHa 1 C€30HHA XapaKTEPUCTUKH TiApOOIOHTIB

4. Poisb riJipo6iHTIB B mpoliecax GopMyBaHHS SKOCTI BOIH.

3micT Jexmii:

Oco0IMBOCTI )KUTTEBUX YMOB HACEJEHHS MOPIB Ta €CTyapHUX E€KOCHCTEM.
OOMmiH  (ayHaMum — e€HIEMIKM MOpIB, [OHTOKACIIACBKI  PENIKTH Y
MPUYOPHOMOPCHKHUX JIMMAaHAX Ta THUpJjaxX pidoK. DITOIIAHKTOH. 300IUIAHKTOH.
biolieHO3M MOpPCHKOI TpaBH, CKEJb, PAKYIIHIKA, MIIEBOTO MYJy, (ha3eoaiHOBOIO
Myiy, 3apocted Qinodopu. BiOmpPOAYKTIBHICTE €CTyapHUX €KOCUCTEM Ta
O10TIPOIYKIIIiHI TPOIIECH B EKOTOHHHUX 30HaX.

I'pyniu dyiopa 1 gayna mopiB: 1 — OCHOBY HACEJICHHS CKJIAJal0Th MOPCHKI
OopeanbH1 BUIU, 1110 XapaKTEePH1 AJisl MBHIYHOT YaCTUHU ATIIAHTUKH, €BPUTATIHHI
(ae xapakrtepHi Jyisi CepeazeMHOro Mopsi); 2 — COJIOHYBAaTOBOHI OpraHi3MH, cepe/t
SAKUX CYTTEBY pOJIb MAIOTh MPEACTABHUKH KACMIICHKOI (payHH 1 PIOPU — MHOTOMKH
HACeJICHHS JIPEBHBHOTO COJIOHYBaTOBOAHOTO [loHTHMYHOrO Oaceiiny, SKuUl B
TPETUHHOMY TIEpioji MOKPHBAB CBOIMHU BOJAMHU BCIO TEPUTOPIO, 3alHATY HUHI
YopuuMm, A3zoBchkuM 1 KacmiiicbkuMu MOpsSiIMH. 3apa3 BOHHM 3YCTPIHAarOThCSA 1 B
npicHux Oaceiinax. Y Kacmiiicbkkomy mopi ix Oinbine 80 %: mi3umu, ramapuy,
moimocku (Bivalvia), ocenenneBi, KWIbKH, OMYKH, OCETPOBi; 3 — MPICHOBOJHI
OpraHi3MH — MEIIKAIOTh B OIMPICHEHUX ydacTKaxX Mops — JIMMaHaXx 1 JIeJbTax Pik —
1€ BUJIU KACHINCHKOTO MOXOJKEHHS 1 1HOA1 BJiacHE MpiCHOBOAHI BUAU. OCHOBHI
o0JiacTi 000X MOPIB 3acelieHi eBpIraJiHHUMU MOPCHKUMU BUaMU. D1TOMIAHKTOH,

300TUTAHKTOH, 3000€HTOC. JIOHHI KOMIJIEKCH MOPIB.






KOHCIIEKTHI AHHOTUPOBAHHBIX JIEKIIUIA JUCIIAIIJIAHBI
«'MAPOBUOJOI'US»
Jleknua 1.
Tema: Benenue k pucuumuinne " I'mgpoouosnorus "
Ilnan aeknum:
1. [IpenmeT, METOIBI M 33J1a4X TUAPOOHUOTIOTHUH.
2. VcTtopust pa3BUTHS U COBPEMEHHOE COCTOSIHUE TUAPOOUOIIOTHH.
3. OCHOBHBIEC HaIpaBJIECHUs TUIPOONOJIOTHH, CBSA3b C APYTUMHU €CTECTBEHHBIMU
JTUCHUILUIMHAMU, POJIb U MECTO B PHIOOXO03SIICTBEHHOM HayKe.
4. 3HadyeHUe AUCIUILUIMHBI JJ1s1 TOJATOTOBKH CIEI[UATIMCTOB PhIOOBO/IHBIX.
5. OCHOBHBIE JIEMEHTHI 00IIel CUCTEMATUKH OPTraHU3MOB KHUBOT'O MHUpA.

6. OCHOBHBIE IOHATHSA U TEPMUHBI.

ConeprxaHue JEKIUN:

VYuebnas nucuummHa "Tuapoobuonorus”. Ilpeamer, menn u  3amadu
TUAPOOHONIOTHH, CBS3b C JIPYTUMH €CTECTBEHHBIMH JHUCHHMIUTMHAMU. MeToapl
HAyYHBIX UCCJICIOBAHUNA B TUAPOOHOJIOTHH. VICTOpHS BOZHUKHOBEHUS, PA3BUTHS U
COBPEMEHHOE COCTOSIHUE THUAPOOHOJOTHM. BKiIaag OTCYECTBEHHBIX YYCHBIX B
pa3BUTHE TUAPOOUOIIOTHH.

['unpocdepa, CTPYKTYpHBIE DIEMEHTBI THAPOCHEPHl — IMOBEPXHOCTHBIC
BOJHBIE OOBEKTHl (OKEaHbl, MOpS, O3€pa, PEKH, BOJOXPAHWIMINA, KaHAJbI),
MO/I3EMHBIC BOJBI, JICIHUKH W CHEXHBIM TOKpOB. JloTHYeckue W JICHTHYECKHE
BOAHBIC 3KOCHCTeMBbl. OCHOBHBIC TOHSATHS M TEPMHUHBI B THAPOOHMOJIOTHHU.
Coo0b1iecTBa rTUAPOOMOHTOB Pa3IMUYHBIX BOJOEMOB. POJIb M MECTO THIPOOMOHTOB B
BOAHBIX JKocucteMax. OOmas XapaKTEpHCTHKAa OpPraHW3MOB JKHBOTO MHpA.
OCHOBHBIC TIOHATHUS W TEPMHUHBI THAPOOHOJIOTHMH: BOJHBIM OpraHu3M, OHOHT,
rUAPOOUOHTHI, aM(PUOMOHT; TPYNIUPOBKU, OWOM, OWoTa, apean, OHOTOT,

MOMYJISIITUSI, OUOIIEHO3.



COJIEPKATEJBHBIV MOAYJIb 1. BMOTOIBI U )KU3HEHHBIE
OOPMBI 'MIPOCD®EPBHI

Jlexknus 2

Tema: O0as XapakTepuCTHKA YCJIOBUM CYyLIeCTBOBAHUS BOAHbBIX
OPraHNu3MoB

Ilnan aeknum:

1. ®akTopbl BOAHOU Cpenbl - ADNOTHUYECKUE, OMOTUYECKHE, AaHTPOIIOT €HHbIE
2. Bona kak cpena ooutanusi. DU3nKo - XUMUYECKHUE CBOMCTBA BO/IBI.

3. ®U3UKO-XMMHUYECKUE CBOMCTBA MTOYB.

4. DKonoruvecKasi BAJICHTHOCT.

5. Apantanuu rugpoOMOHTOB Ha JEHCTBHE (PAKTOPOB CPEABI.

6. OnTuManbHbIC YCIIOBUA JIA d KU3HCACATCIIBHOCTU BOJAHBIX OPraHU3MOB .

ConeprxaHue JEKIUN:
@akTopsl  OKpyXaroumied cpeapl -  a0MOTHYECKHE, OHOTUYECKHE,

aHTPOIIOTEHHbIE W WX oOmIas xapakTepucThka. Bojga kak cpema, HacensroIIMX
TUAPOOMOHTHI, (PU3UKO - XUMHUYECKHE CBOMCTBA BOJBI: MPEKPACHBIN PACTBOPHUTEIH
U COACPKUT BCE HEOOXOIUMBIE IS >KU3HEJCSATEIHLHOCTU PACTEHUN BEIIECTBA,;
OombIas MIOTHOCTh BOJBI OOYCJIOBJIMBAET B3BEIICHHOE COCTOSHUE TUIAHKTOHA,
TEIJIOBBIC CBOMCTBA: BBICOKYIO TEIUIOGMKOCTh, HHU3Kas TEIUIONPOBOIHOCTD,
CIIOCOOHOCTh BOJBI  PACHIMPATHCS TPH  3aMEP3aHUI0, TOJBMXXHOCTH BOJIBI,
HE3HAUNTEIHLHOE COJACpKaHWE KHCIOpOaa B BOJAOEMAax 1O CPABHEHHUIO C CYIIEH
OOyCJIOBITMBAET MPOXOXKJACHHE >KU3HEHHBIX MPOIIECCOB TMEPBUHHOBOJIHUX TIPH
MEHBIIINX 3aTpaTax KUCIOPOa.

[TouBwI, Kak cpema THAPOOUOHTOB, (DU3UKO-XMMHUYCCKHUE CBOMCTBA JOHHBIX
OTJIOKCHHM: CTPYKTypa, YpPOBEHb 3aWJICHHOCTH, COJIEP)KaHHE OPTaHUYECKUX
BellecTB. BimsaWe (GakTopoB BOJHOH Cpembl Ha BOJHBIC OpPTraHU3MBL
DKoJloruueckasi ~ BaJlEHTHOCTb.  OBpUOMOHTBL.  CTeHOOMOHTHL.  Peaknuum
TUAPOOHMOHTOB Ha JIECTBHE (PaKTOPOB CPEJIbI: ITOBEICHUCCKHE, (PU3HOIOTHIECKHUE,

MOp@oJoruyecKre, OMOXUMUYECKHE.



Jeknusa 3

Tema: buoronnl BogoemMoB

Ilnan aeknum:

1 . I[TousaTre GMOTOIOB B BOJHBIX DKOCUCTEMAX
. buoronsr MupoBoro okeana

. buoromns! o3ep

. buoromsl pek

V) B S VS I 8]

. buortomnsl BOJOXPAaHHJIUII]

Conep:xanue JJeKuuu:

OcHOBHBIE OMOTOIBI BOJAOEMOB: Tejardaib - Tojma Bojasl (¢ rp. Pelagos -
Mope ) u OeHTab - 1HO (¢ rp.benthos - rayGokuii ). Dkojoruueckas 30HAIBHOCTD
MupoBoro oxeaHa. DKOJOTHYECKHE 00JacTh OCHTaM: MaTepUKOBasi OTMEIb,
NpUOPEKHOE MEJKOBOJIbE, KOHTHMHEHTAJIbHBIN IIeNb(]), MaTEPUKOBBIM CKIIOH,
OKEaHUYECKOE JIOKE. JKOJOTUYECKUE 30HBI OCHTAIN: CYNpaTuTOpaib, JUTOPAb,
cyonutopans, batmans, aOucanb, ynabTpa abucanb. ['opu3oHTaILHBIC
HKOJIOTUYECKHE 30HBI TeNarvain: npulOpexHas (HepuThudeckas) U OKeaHHdecKas
30HbI. BepTuKalbHBIE DKOJIOTMYECKHE 30HBI  MEJardajiud: dIUIeIaruanb,
OaTunenaruaib, abucomnenarualib, yibTpaaduconenaruaib.

DKoJioruyeckasi 30HAJIBHOCTH 03€p. JKOJOTHMYECKHEe o00yiacThu OeHTau:
JUTOpAlb, CyOnuTOpalb, TMpodyHAATb. IKOJOTMYECKUE 30HBI IeJIaruaiu:
SMUIMMHHUOH, METATMMHUOH, TUTIOTMMHHUOH, TPUOPEKHAS U TIeJIarndecKasl.

DKkoJsornyueckas 30HAIBHOCTH pEeK: MpUOpEeKHas, cpefaHss (Meauanb),
CTCP)KCHb.  JKOJOTMYECKas  30HAJIBHOCTh  BOAOXPAHWIWII:  BEPIIMHA |
NPUIUIOTUHHOM  y49acToK, ux ocobeHHoctd. CrnenupuvHOCTh —Tenaruan,
pacrpeneieHue TruapoOHOHTOB B menaruand. CrnenmududHOCTh  OCHTaH,
pacmpenenieHie TUAPOOMOHTOB B OeHTamu. OCHOBHBIC IMOHATHS O MEXaHU3Max

ajaliTaimnmn FI/II[pOGI/IOHTOB K IIPOXNBAHHWIO B TOJIIC BOAbI 1 HA JHC.



Jlexnus 4

Tema: ’KusHeHHbie popMbI M HACeJICHUS BOA0OECMOB
Ilnan aeknum:

1. XKuznennsie popmbl nesaruany - mIaHKTOH, HEKTOH

2. I[IpucnocoOneHust TMAPOOUOHTOB K KU3HU B MeJaruaiiu

A) Ipucnocobienusi, 06ecrieunBaroue yBEIUUEHUE TPEHUS O BOLY

b) Ilpucnocobnenusi, obecreurBaroive CHI>KEHUE OCTATOUHOM MACChI
3. )KuzHennble popMbl HEMCTOHA - HEUCTOH, IJICHCTOH
4. JIpurarenpHas akTUBHOCTh TUAPOOMOHTOB. DOPMBI aKTUBHOTO JIBHIKEHUS,
NACCUBHOE JBUKEHUE.

5. Kuznennsie popmbl Oentanu. Kinaccudukaius rujpoOMOHTOB 110 CTENECHU
MOJABUKHOCTH.

6. [IpucnocoGeHre Oprauu3MoB pa3MeIeHUsI B OSHTaH.

7. ®utobentoc. Pactipenenenne u coctaB MakpopuTOB B BOAOEMAX PA3IUIHOTO
THUIIA.

Conep:xanue JJeKuum:

Kuznennoie QopMbl Tearuaiy - MIAHKTOH, HEKTOH, HEMCTOH, TJICHCTOH.
Knaccudukaius miaHKTOHA MO CHCTEMATUYECKOMY TMOJIOKEHUIO (IIPOKAPHOTHI |,
DYKapHoOThI), MECTy JKHUTEIbCTBa (Telaruaib, JHUTOpaib, TOJOIJIAHKTOH,
MEpOIUIAaHKTOH),  (YHKUHMOHAIBHOW  poJibl0  (MPOAYLEHTHI, KOHCYMEHTHI,
pPEAYLIEHTHI), pa3MEpHbIE TPYIIbI TJIaHKTOHA. [IpucmocoOsenus opraHu3MOB K
KW3HU B Tmenaruanu. IlnaBydecth, ckopocTh mnorpyxenusi IlpucnocoOnenus,
00€eCleYnBaOIINE YBEIMYEHUE TPEHUS O BOAY U COINPOTHUBICHHE (POPMBI,
CHI)KEHHE OCTaTOYHOUW Macchl. JKuzHeHHble PopMbl OeHTaH - MaKpo(hUTOOCHTOC,
3000€HTOCa, TEPUPUTOH.

MakpoputobeHTOC 1 ero cocTaB (TUAATOPUTHI TUICHCTOMUTHI, TEIO(UTHI).
Pacnipenenenne u cocraB Makpo(hUTOB B BOJIOEMAaxX Pa3IMYHOTO TUIA. 3000€HTOC.
Knaccudukanusa ruapoOUOHTOB MO cTeneHu nojBwxHOcTU. OHdayHa, nH(payHa,
enudayna. Pasmepnpie rpymnmbl 3000eHTOCa. [lepudutoH, MOpsIOK OCBOCHUS

cyOctparoB opranuzMmamu. [Ipucrnoco6ieHus: JOHHBIX OPTaHU3MOB.



CMBICJIOBOM MOJYJIb 2 . BOAHBIE OPTAHU3MbI 1 ®AKTOPHI
CPE/bI

Jleknusga 5

Tema: Hacennenne Bo10eMOB pa3IH4HOM COJICHOCTH M BOJHO-COJIeBO 00MEH

rHIPOOHOHTOB

Ilnan aeknum:

1. ConeBoii coctaB npupoHbIX BOA. ConeHOoCTh. TUIBI MPUPOJHBIX BOA
XapakTepHble IPU3HAKU U OCOOEHHOCTH HACEJICHUSI IPECHBIX BOJIOEMOB
XapakTepHble NPU3HAKA U OCOOEHHOCTH HACEJIEHHS COJIOHOBATHIX BOJIOEMOB

XapakTepHble PU3HAKKA U OCOOEHHOCTH HACEJIEHUS MOPCKUX BOJIOEMOB

2.
3.
4.
5. XapakTepHble MPU3HAKKA U OCOOEHHOCTH HACEJICHUS IEPECOJICHHBIX BOJIOEMOB
6. Knaccuduxkaius opraHu3MOB IO COJICHOCTH

7. BoaHo - coneBoii oOMeHa THIPOOUOHTOB: OCMOPETYJISIUS

8. OcMOU30IAIUS U OCMOPETYJISIMS BOJHOTO OOMEHa THAPOOUOHTOB B YCIOBUSX
YIPO3bl OOCHIXaHUS

9. BeikuBanue I’I/IIIpO6I/IOHTOB B YCJIOBHAX paajmqﬂoﬁ COJICHOCTH

Copaep:xanue JJeKUuM:

ConeBoil coctaB NpUpOIHBIX BO10EMOB. ConeHOCTh. THITbI IPUPOIHBIX BOI.
Knaccudukanus opraHu3MOB IO COJIGHOCTH. XapaKTepHble TMPU3HAKU U
OCOOCHHOCTH HACEJICHHUsI COJOHOBATBIX BOJOEMOB. XapaKTEpHble NPU3HAKH U
OCOOEHHOCTH HACEJEHUSI MOPCKMX BOJOEMOB. XapaKTepHble TMPU3HAKU H
OCOOEHHOCTH HaceJeHUsl EPECOJECHHBIX BOJ0EMOB. BbbkHBaHuEe rujpoOMOHTOB B
YCIIOBHUSX Pa3JIMYHOMN COJICHOCTH.

BonHo - coneBoit oO6meH ruapoOuoHTOB. [lolikmiioocMoTHYeCKHE U
rOMOMOCMOTHYECKHE THAPOOMOHTHI. AKTHUBHAs OCMOPETYJSALUS: TUINEPTOHHUKH,
TUNOTOHUKA. OCMOM30JISALMA: YMEHBIICHHE MPOHUIAEMOCTH IOKPOBOB TeEJa.
OcmMmoperynsius BOAHOTO 0OMeHa TUIPOOMOHTOB B YCIOBUSAX YTPO3bl OOCHIXaHUS -

MoBeZICHUYECKHE U MOP(DOTOTHYECKHE aanTaIliu.



Jlexus 6

Tema: HacenleHue BOJ0eMOB Pa3JIMYHBIX TEMIIEPATYPHBIX 00J1acTel
ruapocdepsi

Ili1an Jexkunu:

1. TemnepaTypHbI (TEpMUYECKHIT) PEKUM BOJIOCMOB

2. Knaccudukanusi rujpoOMOHTOB IO TEMIIEPATYpPE

3. Ce30HHOE pacrpe/ieiieHue TeMIEepaTyphl B 03epax

4. TemnepatypHble 30HbI MHUPOBOTO OK€aHa U OCOOEHHOCTH UX HACEICHHUS:
TpommmyecKasi, yMepeHHbIC, TOJSIPHBIE 00J1aCTH

5. TemnepaTypHbl€ 30HbI KOHTUHEHTAIbHBIX BOJIOEMOB U OCOOEHHOCTH UX
HACEJICHUS

6. Tepmuueckas kinaccudukalus o3ep: TPONMUUECKUE, yMEPEHHBIE, TPUTIOJISIPHbIE,
BBICOKOTOpPHBIE, TEPMAJIbHBIE BOJOEMBI

7. BniusiHue TemMneparypbl Ha OMOJOTUYECKUE SIBJICHUS B BOJIOEMAX

8. buonornueckue ce30HbI B BOJIOEMAX

Conep:xanue JJeKuum:
Ocobennoctn (opmMupoBaHUsI TeMIIEpaTypHBIX YCJIOBHH B BOJOEMax

pa3HbIX MMIHPOT. TemmepaTypHbI (TEpPMHUECKUI) peXUM BogoeMOB. OOmumi
Iuamna3oH TemrepaTtyp B MuUpOBOM OKeaHe M KOHTHHEHTaJbHBIX BOJOEMax M
ontuMaibHble TemnepaTyphl. Kiaccudukanus ruipoOMOHTOB MO TeMIlepaType:
IBPUTEPMHBIC, CTEHOTEPMHBIC, MOWKUIOTEPMHBIE U ToMoioTepMHbIe. Ce30HHOE
pacnpeziesieHue TeMrepaTypsl B o3epax. TemneparypHble 30HbI MUpPOBOro OKeaHa:
OopeanpHasi, HOTaJbHAasA, TPONHMYECKAs, AapKTHUeCKas, aHTapKTU4YecKas |
0COOEHHOCTH MX HaceleHus. BugoBoe pazHooOpasue, YUCIEHHOCTh U Omomacca
TUJAPOOMOHTOB PA3IMYHBIX TeMIlepaTypHbIX obmacteit rumapocdepsl. [IpaBuio
beprmana. TemnepaTypHbie 30HbBI KOHTUHEHTAIBHBIX BOAOEMOB M OCOOCHHOCTH UX
HaceneHus. Tepmuyeckas kiaccudukamus o3ep. Tpomuueckue, yMmepeHHbIE,
IPUIIOJISIPHBIE, BEICOKOTOPHBIE, TEPMAJIbHBIE BOJIOEMBI.

Brnusiaue Temmepatypsl Ha OMOJOTHYECKHE SBICHUS B BOJOEMax: MPsSIMOE U

onocpenoBanHoe. Ce30HHBIC BapHaIliy THAPOOUOHTOB: IIUKIOMOP(O3.



JIEKIIUSA 7

Tema: Bausinue komiuiekca (ppakTopoB Ha BOJHbIE OPTraHU3MbI

Ilnan aeknum:

1 . Biusanue aktuBHOM peakuuu cpenbl ( pH) Ha ruagpoOUHTEI

2 . Knaccudukanus BOJHBIX OPraHU3MOB B 3aBUCUMOCTH 0T pH

3 . Bausiaue koHueHTpauuu pH Ha xapakrep )KU3HEAEATEIbHOCTH THAPOOUHTOB
4 . BiusiHue OCBEILIEHUS Ha pacipeleICHUE U )KU3HEAESATENbHOCTh BOJHBIX
OpraHH3MOB

5. OcoOGeHHOCTH CTPOCHHSI OPTAaHOB 3PEHUS THIPOOHOHTOB

6 . Okpacka ruJpOOMOHTOB

7 . BUOIOMUHUCLEHIIUS U €€ OMOJIOTUYECKOE 3HAaUCHHUE

8 . Ce30oHHBIC SIBIEHUS B )KU3HHU BOJJOEMA

9 . BepTukajibHble U TOPU30HTAIBHBIE MUTPALIUU OPTAaHNU3MOB

Conep:xanue JJeKuuu:

Bnusuue aktuBHoM peakiuu cpenbl ( pH) Ha ruapoounTtsl. Kiaccudukanus
BOJHBIX OPTaHW3MOB B 3aBUCHMOCTH OT pH: eBpHHOHHBIE W CTEHOMOHHBIC BHJIBI.
BnusHue KOHIIEHTpaIuyi BOAOPOIHBIX HOHOB Ha OCHOBHBIC JKU3HEHHBIE (DYHKITUU
TUAPOOUHTHB: NbIXaHHWE, MUTAHHUE, Pa3MHOKEHHE . BiusHue ruapoOMOHTOB Ha
BenuuuHy pH: npixanwe, OakTepwanbHas ACCTPYKIUS W MHUHEpATIA3aIUsg
OpPraHUYECKUX BEIIECTB.

CBeT W ero poyib B JKU3HEACITCIBHOCTH TUAPOOHOHTOB. CBETOBBIC 30HBI
BojoeMoB. [Ipo3pauHocTs BOABI B BoOJOEMax paznuyHoro tuma. Okpacka
BOJIOEMOB. BrusiHue cBeTa Ha pacmpeleieHUue U KU3HEAEATEIbHOCTh BOJHBIX
OpraHu3MoOB. buosorndeckue puTMbl THAPOOHOHTOB. CE30HHBIC ABJICHUS B KU3HH
BOJlOEMa: OWoJioTWUYecKass BECHa, JIeTO, OCeHb, 3uMma. (CBedeHne Mops
(buosmoMuHECHICHITUS) M €€ Ouosiornyeckoe 3HadeHue. I[lpupona cBeueHus -
BHYTPHKJICTOYHAsS, BHEKJICTOUHAs, OaKTepHAIbHAS.

Opranbl 3penust TUAPOOUOHTOB. OCOOCHHOCTH CTPOEHUS OPTaHOB 3PEHUS:
MIPOCTHIE, CIIOXKHBIE, (PaceTouHble, Teneckonmuyeckue. OKpacka THAPOOHMOHTOB.

AXTHUBHas IrOMOXpOMU, JOIIOJIHUTCIIbHAS TOMOXPOMMUA.



COJIEP)KATEJIbHBIA MOJIYJIb 3. IBIXAHUE U INTAHUE
I'mIPOBUOHTOB
JIEKIIUSA 8
Tema: I'a3000MeH rHAPOOMOHTOB
Ilnan aeknum:
1 . B3auMocBs3b MKy T'MIpOOMOHTAMHU U PaCTBOPEHHBIMH B BOJIE Fa3aMU
. ICTOYHHMKYM NOCTYIJIEHUS Ta30B B BOJOEMBI.
. Knnaccudukanust ruipoOMOHTOB B OTHOILIEHUU KUCIOPOJa
. CriocoOslI IpIxaHus TUAPOOHOHTOB
. AnanTanuu ruipoOMOHTOB CBSA3aHHBIE C UCIIOJIB30BAHUEM KHCIIOPOJa
. Ajantanuu ruIpoOHOHTOB K 1e(PULIUTY KHCIOpOaa

. 'a3000MeH - noka3arenb 0OMeHa BEMIECTB M SHEPTUU

C S e ) NV, T VS B \S)

. YCcTOMYHUBOCTh THAPOOMOHTOB K JIePUIIUTY KUCIIOpOa B Boje. SBiIeHUS
yAYIIbsi B BOJOEMAaxX

Coaep:xanue JJeKUuM:

B3aumocBs3p Mexay TUAPOOMOHTAMH U PACTBOPEHHBIMU B BOJE Ta3aMH.
HcTouHnKy TOCTYIIIEHUSI Ta30B B BojoeMbl . Kiaccudukamus ruipoOMOHTOB B
OTHONIIEHUM KUCIOPOJa: €BPUOKCUTECHHBIE U CTEHOOKCUTEHHBIE opMbl. CriOCOOBI
JbIXaHUs TUIPOOMOHTOB. [lepBUYHOBOJIHBIE M BTOPUYHOBOJHBIE OPraHU3MBI.
Oprasbl AbIXaHUS THAPOOMOHTOB - MOBEPXHOCTH TeJa, JKaOphl, Tpaxeu, JETKUE.
Anantaruu ruApOOMOHTOB CBSI3aHHBIE C MCMOJIb30BAHUEM PACTBOPEHHOIO B BOJIEC
KUCJIOPOJIa - YBEJIMYEHHUE IUIOLIAANA JbIXaTEIbHOU ITOBEPXHOCTH, YBEJIUYEHHUE
ra30NpOHUIIAEMOCTH JBIXaTEeIbHON MOBEPXHOCTH B TEPBUYHOBOJHBIX (adpariust
JILIXaTeIbHOM TOBEPXHOCTH, OMOXMMHUYECKHE ajanTallii) U BTOPUYHOBOIHBIX
TUAPOOMOHTOB (KOHTAKT C YIPABISAIONICH TMOBEPXHOCTHIO WM BO3IYXOM,
WCIIOJIb30BaHUE PACTEHUM, KaK HOCUTENEH KUCIOpoaa). AlanTaiuu THAPOOHOHTOB
K jaebuuuty Kuciaopoja: achuKcus, YAyIIbe, aHOKCHUOMO3. YCTONYMBOCTH
rUAPOOMOHTOB K neuiuTy Kuciopona B Boje. ['a3000MeH - moka3atenb oOMeHa
BEIIECTB W HHEpruu. MHTeHCHUBHOCTh JbixaHus. OOHMA W OCHOBHOW OOMEH.

Oxcukanopuitnuii Ko3hOUITHEHT.



JIEKIIUSI 9

Tema: [luTtanue u NUIEBbIe B3aMMOOTHOIIIEHUsI THIPOOHOHTOB

Ilnan aeknum:

1 . OcHoBHBIC TOHATHS TPOOJIOTHH, KITacCU(PUKAIIAS THAPOOMOHTOB

. Kimaccudukarnyst BOgHBIX OpraHM3MOB B 3aBUCHMOCTH OT XapakTepa MUTaHUS
. OCHOBHBIE KaTerOpPHUH MUIIEBBIX PECYPCOB

. Kopmogas 6a3a u kopMoBasi IpOU3BOIUTEILHOCTh

. Crtioco0bI JOOBIBaHUS MUIIA

. OcoOeHHOCTH TUTAHUS BOJHBIX OPTaHU3MOB

. Tpouueckue ypoBHU

. IImmeBbie 11€IH

O© 0 3 O W B~ W DN

. IHTE€HCHUBHOCTD MUTAHUS U YCBOCHUA ITUIIA

Conep:xanue JJeKUuM:

Kareropuu numum runpodbuonToB. PacnipenesieHre nepBonMIIM B BOJIOEMAX:
TpodorenHas u TpodonuTuueckas 30Hb. OCHOBHBIE KaTErOPUU KOPMOBBIX
PECYpCOB BOJOEMOB: pPACTEHUS, *UBOTHbIE, OaKTEepUHU, ACTPUT, PACTBOPCHHBIC
OpraHWYECKUE BEUIECTBA, AJUVIOXTOHHOrO BemiecTBa. KOpMOBbIE MU HEKOPMOBBIE
OpraHu3Mbl. XUMHUYECKUN COCTAB U MHUILEBAsI IEHHOCTh KOPMOBBIX OPIraHU3MOB.

Oco0eHHOCTH TIUTAaHUS BOJHBIX OPTaHU3MOB: IK30T€HHOE (T0JIO30MHOE),
OHAOTEHHOE, OcCMOTHYecKkoe (romoduTHe) U KoMmOuHupoBaHHOE. (CrocoObI
NO0OBIBaHUS TUIIM - aKTUBHBIE (BbIMAc, 0XO0Ta) W maccuBHble. CecToHOdArbI
(puTonnankrodaru, 3oomnankrodaru), OeHTOParu (rIOTATBUIMKH, COOPIIMKH,
XUIIHUKW - BCESHBIC, OXOTHUKU, 3aCaUuKH). AKTUBHBIC (TOHKHE U TpYyObIe) U
MacCUBHBIE (PUIIBTPATOPHI, CEAMMEHTATOPHI. AanTallui OPraHU3MOB K CHUKEHUIO
BBICJIAHUS: MAaCKUPOBKA, YKPBITHE, KOHCTUTYIIMOHHAs 3amuTta. KopMmoBas 6aza u
KOPMOBasi MPOAYKTUBHOCTh BOA0OEMOB. CyTOYHBIM panuoH. HMHTEHCUBHOCTH
nutanus. YcBoeHwe numu. [lumeBas (kopmoBasi) SJIEKTUBHOCTb. CIEKTpPBI

nuTanus. Tpoduueckre ypoBHU U MUIIEBHIC TETIH.



COJIEPKATEJBHBIV MOJYJIb 4. MOMYJISIIUMA U BUOITEHO3BI
JIEKIIUS 10

Tema: Ilonmyasiuyu ruAPOOUOHTOB U UX QYHKIIMOHAJBbHAS POJIb B rujapocdepe
Ili1an Jexkunu:

1 . Onpenenenue NOMyIsUA U €€ OCHOBHBIE XapaKTEPUCTHKU

. CTpyKTypa nomnymnsiuuu

. BHyTpUIlIHOIONMYISIIUIHY B3aUMOOTHOIIICHUS, UX (POPMBI

. BocripousBsenienue u AuHaMuKa MOMyJsSLUA THAPOOMHTOB

. Poxxmaemoctb, (hOpMBI U PUTM pa3MHOKCHUS

. [Im0A0BUTOCTE, CMEPTHOCTh U BBI)KUBAHUS

. TeMn u 3HEpreTUKa pocTa NOIMyJISLHMA

o 9 N n Bk~ WD

. lnHaMuKa YUCIEHHOCTH U OMOMACChI TOMYJIAINI

Conep:xanue JJeKUuM:

[Tonynamusa, CTpykTypa, BHYTPUIONYJISIHIAOHHBIE B3aMMOOTHOUIEHHUS U KX
dbopmbl. MexaHu3MBbl PEryJIUpPOBAHUS TUIOTHOCTH MOMYJISIMHA: CaMOPETYJISIIHS,
BbICJIaHUE, 3apaXEHUs Mapa3suTamMHl, OHMUIpALUs, BBIJIEJIECHUE METa0O0JIUTOB.
Perynsuusi KOHKYpPEHTHBIX momyismnuil. Poxkmaemocts, (QopMbl pa3MHOKEHUS,
PUTMBI pPa3sMHOXKEHUSA. [II10AOBHUTOCTH, LMKIBI pPA3BUTHs, YHUCIO TOKOJECHUM.
CwmeptHocts. KpuBasg cmeptHOocTH. BbDKHMBaHume. Apantanyu OpraHu3MOB K
MOBBINICHUIO BBDKUBAHUS 3apOJIBIIICH U WX COXPAHEHHS B MOCTIMOPHOHAIBHBIN
MEePUO/; CO3/IaHhe OJIArONMPUSATHBIX YCIOBUH JJISl IbIXaHUSI, OTKJIQJIbIBAaHUS UKPHI B
YYaCTKH C BBICOKMM COJEpPKaHHEM KHCIOPOJa, BbIHAIIMBAHUSA SWIl HAa
COOCTBEHHOM TeJie, MHUTpalvs THUIPOOMOHTOB B OHOTONBI C OJArOMpHUSTHBIM
TEMIIEPATYPHBIM PEXKUMOM, 3aIUTy AL OT BBICJAHUS, KUBOPOXKAEHHE. Temm
pocTa MOMYJSLNI: HEOTPAHUYEHHBIN POCT (IKCIMOHEHIMAIbHBIN), OrpaHUYCHHBIH
(Jioructuueckuit). JlMHaMUKa  YHUCICHHOCTH  MOMYJSIUUA:  MEPHOJUYECKUE
U3MEHEHUs! (CyTOYHbIE, CE30HHbIC, TOJIOBbIE), HEMEPUOANYECKUE HW3MEHEHUS
(3aperynupoBaHUs CTOKA, TOBBINIEHWE TPOMHOCTH, 3arps3HEHUs, CTUXHIHAS

aKKJIMMaTU3aIus ).



JIEKIIUA 11

Tema: I'mapoOuoneHo3bl, X PYHKUMOHAJIBLHAS POJb B ruapocdepe
Ilnan aeknum:

1 . CtpykTypa ruApoOMOIIEHO30B

. Tpoduueckas cTpykTypa rupoOHuoIIeH030B, TPOUUYECKUE YPOBHU

. [lumeBkle 11enu, nupamua Guomace

. MexnonynsiiuoHHbIE OTHOIIICHUS B TUAPOOUOIIEHO3aX

. Tpancgopmaliiust BEIecTB U SHEPTUU

. OcHOBHBIE OHOLIEHO3bI MOpEN

~N O B W

. OcHOBHBIE OMOIIEHO3bI KOHTUHEHTAJILHBIX BOJOEMOB

Conep:xanue JJeKUum:

['mapoOuoLeHO3bl - MOJHOWIEHHBIE, HEMOJHOWIEHHbIE ( MPOAYLEHTHI,
KOHCYMEHTHI , peayleHTsl ). DkoToH. KpaeBoit a¢dext. BunoBoe pasnoobOpasue.
BungoBas u pasmepHass CTPYKTypa, XOPOJOTHYHHHA CTPYKTypa, COBOKYIHOCTH
cBsizeil. Tpoduueckas CTpykTypa, Tpo(pUUYECKUE YPOBHM, MHUIIEBBIE LEIMH,
nupamMyaa uucen, nupamuaa ouomacc. OOpa3oBaHue Tpo(UUECKUX YpPOBHEW B
rUAPOOUOIIEHO3aX: TIEPBBIM, BTOPOM, TpeTudt W mociuenyronme. KoHCyMeHTHI
IEPBOr0, BTOPOTO U MOCIEAYIOLIUX MOPSIIKOB.

MeXnonynsinoHHbIE CBSA3U B THAPOOUOIICHO3aX - MPSMBIE CBSI3U (XUIIIHUK -
KEpPTBa, Mapa3uT - X034HUH), KOCBEHHbIE CBSA3HU (OMOCPEIOBAHHOE BIMSHHE OJHUX
nonyisiuuid Ha napyrue). Tonuueckue, Tpoduueckue, popuyHbie U (QaOpuyHbIC
cBs3u. CBsi3M MO OMOJOTMYECKOMY 3HAYEHUIO (HEUTpajbHbIE; CUMOMOTHYECKHE:
MyTyalu3M, HOpPOTOKOIEpalus, Kapho3bl, = KOMMEHCAIM3M,  CTUMYJISIUS;
AHTArOHUCTUYECKUE: KOHKYPEHIIUS, XUIITHUUECTBO, Mapa3uTHU3M, HHTHOMPOBAHUE).
Tpancopmanust BemiecTB W sHeprun. Kanamel Tpancopmaiuu: Tpopudeckue
YPOBHM TIACTOWIIHBIX UM JETPUTHBIXO THIIEBBIX IMenei. IHPEeKTUBHOCTH

TpaHchopmaryu. VickyccTBeHHbIE OMOIIEHO3bI.



COJIEPKATEJBHBIVM MOAYJIb 5. THIPOIKOCUCTEMBI,
BUOJIOTNYECKASA MPOAYKTUBHOCTD U 3ATPASHEHUS

JIEKIIUA 12

Tema: JkocucTemMbl BOI0EMOB

Ilnan aeknum:

1 . CTpyKTypHBIE 0OCOOEHHOCTH BOJIHBIX SKOCHUCTEM

. OyHKIIMOHATBHBIE OCOOEHHOCTH BOJIHBIX YKOCUCTEM

. luHamuka skocucreM

. Cykueccust Kak 9KOCUCTEMHBIN IIPOLECC

N kW

. ABTOTpO(HAs CyKlIecCust

Conep:xanue JJeKUum:

CTpyKTypHbIE OCOOCHHOCTH BOJHBIX HKOCHUCTEM: JKMBbIE U HEXHUBbBIE
KOMIIOHEHTbl BOJHBIX 3KOCHUCTEM, MOJBWKHOCTb OHOTONOB, TIYyOUHBI U
BEPTHKAIbHAS PACUICHEHHOCTb, crierupuieckie (pu3nuKo - XUMUYECKHUE CBOWCTBA
BOAbl Kak Owuotorna. DyHKIMOHAIBHBIE OCOOEHHOCTH BOIHBIX SKOCUCTEM -
MUKPOCKOIIUYECKNE TPOAYIIEHTHI C BEICOKMM COJEpKaHuEeM XJIopoduiia, HU3Kas
KOHIIEHTpAIUs )KUBOTO BEIIECTBA, OTIUYHBINA COJIEP’KaHNUE MUTATEIBLHBIX BEIIECTB,
JIETKOYCBOsIEMbIE (PpaKIMK OPraHMYECKUX BEIIECTB MEPBUYHBIX MPOAYLEHTOB ,
NPUKPETIJICHHBIE W MAaJIOTOABIKHBIE >KMBOTHBIC, (DHIBTPAIIMOHHOE THTaHWE
BOJIHBIX )KUBOTHBIX. CBOMCTBA BOJHBIX IKOCUCTEM: OTHOCUTEIIbHAS LIEJIOCTHOCTD U
YCTOWYMBOCTh B YCIOBHUSX HapylieHus. J[uHamuKa SKOCHUCTEM, ITMKIHMYECKHE
U3MEHEHHUs, TocTynarenpHbie u3MeHeHus. CyKmeccus Kak OSKOCHCTEMHBIN
nporiecc. CymecTBoBaHHE THAPOOMOIIEHO30B Kak COaJaHCHUPOBAHHOW U
YCTOMYMBON CUCTEMBI. Y CJIIOBUS CYIIECTBOBAaHUS (BBIBEJICHHUE MTPOYKTOB OOMEHA).
3arpsi3HEeHUE U YXYAIICHHUE YCIOBHH CYIIECTBOBAHUS TMAPOOMOHTOB. M3MeHeHue
CTPYKTYphl W (YHKIIMOHAJIBHBIX OCOOEHHOCTEH OuoreHo3a. ABTOTpO(HBIE U

reTepoTpodHbIE CYKIIECCUU. BUOreoXuMUYeCKUe ITUKIIbI.



JIEKIIUA 13

Tema: buosornyeckasi NpOAYKTUBHOCTH BOJHBIX IKOCHCTEM

Ilnan aeknum:

1. OcHOBHBIE IOHATHUSA O TPOU3BOJIUTEIBHOCTH U MPOLYKIIUIO

2. IlepBruyHas NpoAyKIHS U METOMBI UX ONPEICICHHUS

3. BropuuHast npOIyKIHs U METOAbI KX ONIPEACIICHUS

4. OcHoBHBIE (DAKTOPHI, KOTOPBIC OMPEIETSAIOT OMOJIOTHYECKYIO TTPOTYKTUBHOCTh
BOJIOEMOB

5. Pazmep nepBuU4HON M BTOPUYHOM MTPOAYKIMHU B BOJOEMAX PA3JIMYHOIO THIIA

6. MeTo/1bI TOBBIIICHUSI OMOJIOTUYECKON MPOYKTUBHOCTH BOJOEMOB

7. becro3BOHOYHEIE - 00BEKTHI KYJIbTUBHUPOBAHU: B pBI6OBO,Z[HI>IX X031 CTBax

Coaepxanue JJeKUuM:

OcHOBHBIE MOHATHS O OMOJOTMUECKON MPOTYKTUBHOCTU U OMOJIOTMUYECKOM
npoaykuuu. llepBuyHas MPOAYKIUS, METONBI OMPEACNICHUs: KUCIOPOIHBIH,
paaMOyTIIEPOIHbIM, MO CcOoAEpX aHHIO XJopodwia a, MO Macce MEePBUYHBIX
npoayleHToB. DaKkTOphl, BIMAIONIME HAa OOpa3OBaHWE MEPBUYHON MPOTYKIUU:
KOJIMYECTBO W Macca NpOAYLUEHTOB, OOECHedeHHs NpPOAYLEHTOB 3JIEMEHTaMHU
NUTAHMSI, PACIONIOKEHHE BOJOEMOB, TIJIyOMHa ¥ MPOTOYHOCTH BOJOEMOB.
[lepBuuHas MpOAYKIMs BOJOEMOB Pa3HOrO THMA. MIHTEHCHBHOCTH 0Opa3oBaHUS
NEePBUYHOM TPOJAYKIIMM B BOJIOEMAx pa3HOrO THUMA - OJUTOTPOQHBIE,
Me30TpodHbIE, IBTPOPHBIE.

Bropuunas npoaykuus u MeTonsl ux omnpenencHus. OCHOBHBIE (DaKTOPHI,
KOTOpBIE€ OIpPEAESIOT OHMOJIOTMYECKYIO0 TNPOJYKTUBHOCTH BOJOEMOB. Benmunna
BTOPUYHON MPOAYKIIMH B BOAOEMaX Pa3IMIHOTO THIIA.

MeToapl  TOBBIIIEHHUS  OMOJOTMYECKOW  MPOAYKTUBHOCTH  BOJOEMOB:
pacipeHre KOpMoBOi 0a3bl BOJIOEMOB, MPEOOPa30BaHUs KOPMOBBIX PECYPCOB B
KOPMOBYIO  0a3y, yIOOpeHHus 3aKpbITBIX  BOJOEMOB, KOPMJICHHE  PBIO
€CTECTBEHHBIMH U HUCKYCCTBEHHBIMH KOPMaMH, MCKYCCTBEHHOE pa3BeJeHUE

JKUBBIX KOPMOB.



JIEKIIUS 14

Tema: 3arpsi3HeHne BOJ0€MOB M POJib THIPOOHOHTOB B X OYHCTKE

Ilnan aeknum:

1. 3arpsi3HEHHBIX BOJJOEMOB U €T0 BIHUSHUE Ha JKU3HEEATEIHbHOCTh THIPOOHOHTOB
. AHTpoImoreHHast 3BTpopUKaIys U TepMopUKaIKs BOJIOEMOB

. buonornueckoe camoouHIieHHE

. Ponb ruipoOnoHTOB B mporeccax (OpMUPOBaHHS KaueCTBA BObI

. buonorudeckoe camo3arpsizHeHHE

. DKOJIOTUYECKHE OCHOBBI OYUCTKHU BOJIBI U OOPHOBI ¢ OMOIOMEXamMu

. Ucnionb3oBaHue ruipOOMOHTOB C 11€JIbI0 OMOMHANKAIIMN BOJOEMOB

o I O W Rk~ WD

. DKOJIOTMYECKHE OCHOBBI OXPaHbl THAPOCHEPHI

Conep:xanue JJeKUum:

Nctounuku 3arpsA3HEHUs BOJOEMOB: IIPOMBIIILICHHBIE,
CEIBLCKOXO3SIICTBEHHBIE U OBITOBBIE CTOYHBIC BOJIbI, MOCTYIJICHUE 3arpsI3HSIONINX
BEIIECTB U3 aTMoc(epbl, CYJ0XOACTBO, TPAaHCIOPT HedTH, MOABOJHOE OypeHUeE,
necocraB.  Knaccudukanust  3arps3HEHUM U 3arpsi3HSIIONIMX — BEIIECTB:
OpraHWYeCKuEe, MUHEpaJbHbIE, TOKCHUYHbBIE, TOJOrPEThIE BOIABL. BiusHue
3arpsi3HEHUM Ha SKU3HEACSATEIHHOCTh OPTraHU3MOB, MOMYJISIUNA, OUOIEHO30B,
skocucteM. Opranudeckoe 3arpssHeHue. CanpoOHOCTh. 30HBI CampPOOHOCTH.
AHTponioreHHasi 3BTpoduKanus U TepMmodukaius BojoeMoB. buonoruueckoe
camo3abpyaHeHHs. «llBeTenue» BojgoemMoB. buosorndyeckoe caMOOYUIIICHUE
BOJOEMOB - MEXaHMUYECKOEe, (PU3UKO -XUMHUYECKOoe, Onosornueckoe ((puipbrpanus,
OKHUCJICHHS, MHUHEpalu3aius, HakoruieHus). Ponb rugpoOMOHTOB B Tmpolieccax
dbopMUpOBaHUs Kaue€CTBA BOJIbI. DKOJOTUYECKUE OCHOBBI OUMCTKU BOABI U OOPHOBI
c Ouomomexamu. MeTojpl OLIEHKH KadecTBa BOJBI - (DM3MUECKUE, XUMHUYECKUE,
OakTepuooruueckue, ouonorndeckue. Vcmoip3oBaHue THAPOOMOHTOB C IICIIBIO
OMOHAMKAIMKM W OMOJIOTHYECKOTO0  TECTUPOBAaHUS.  BUIBI-UHIUKATOPHI.

DKOJIOTUYECKHE OCHOBBI OXPAHBI THIPOCHEPHI .



CMBICJIOBOM MOJYJIb 6. THAPOBUOJIOT U
KOHTHHEHTAJIbHBIX BOJOEMOB 1 MOPEMH
JIEKIIUA 15
Tema: I'mapoduosorus pex
Ilnan aeknum:
1. OcoGeHHOCTH KU3HEHHBIX YCIOBUN U OCHOBHBIE YEPThI HACEJICHUS
2. Pacmipenienienre MIaHKTOHHBIX M OEHTOCHBIX OPraHU3MOB
3. CTpyKTypHasl U C€30HHas XapaKTEPUCTUKU IMIPOOMOHTOB
4. Ponb ruapoOUHTOB B mporieccax GOpMUPOBAHUS Kau€CTBA BOJIbI
5. Ucnonb3oBaHre rTHAPOOMHTOB € LETbI0 OMOHAMKAIIMU BOAOEMOBOB. BHOIIEHO3bI
pex

7. Ponb MIIaHKTOHHBIX U OEHTOCHBIX OPraHU3MOB B IUTAHUU PBIO

Conep:xanue JJeKUuM:

Peka, kak BOJHBINM MOTOK. TeUueHUE U MUTAHUE PEKU. DKOJIOTHUUYECKHUE 30HBI
peK: TOpU30HTaJdbHasg W MPOJOJIbHASA 30HAJIBHOCTb. JleapThl M 3CTyapuu.
Hacenenne pek. IlmankroH. OCHOBa IJITAHKTOHHOTO HACEIEHUS — OPraHU3MBI,
KOTOpBIE BBIHOCSTCS M3 BOJOCOOPHBIX BOJOEMOB, MUTAIOMIMX peKy. JledicTBue
TEYEHHUsT HA  pasiM4Hble TIPyNnmel  IUIAHKTOHA.  Bopopociau,  KOTOpbIE
MIPEUMYLIECTBEHHO Pa3MHOKAKTCA MPOCTBIM JEIEHUEM U MACCUBHO YBIIEKAKOTCS
MOTOKOM, HE MMEIOT 0COOOTO Bpela OT M3MEHEHUU YCJIOBHI CYIIECTBOBAHHS U
IIPONOJDKAIOT ~ MHTEHCHBHO  Pa3MHOXKATBbCA.  30OIUIAHKTOH:  KOJIOBPATKH,
BECJIOHOTHE U BETBUCTOYCHIE pakooOpa3zHble. OCOOEHHOCTH KU3HEIEATEILHOCTH B
pekax. benrtoc. JIOHHBIE KOMIUIEKCHI HACEJIEHMsI PEK: KOMIUIEKC IIECKa WU
caMMOpPeO(PHIIbHBIA , KOMILJIEKC KaMHEW WM JUTOPEOPUIbHBIA , KOMILIEKC
TIMHUCTBIX ~ TPYHTOB WU apreJopeoduIbHBIM, KOMIUIEKC WA  WJHU
neopeUIbHbIN, KOMIUIEKC 3apociiell Wi GUTopeouITbHBIM.

CTpykTypHas H CE30HHAas XapaKTepUCTUKU THUIPOOHOHTOB. Poib

IJIAHKTOHHBIX ¥ OEHTOCHBIX OpraHnu3MoOB B ITUTAHUHU pBI6.



JIEKIIUA 16

Tema: I'uapoOuosorus o3ep

Ilnan aeknum:

1 . OcoGeHHOCTH )KM3HEHHBIX YCIIOBUN M OCHOBHBIC YEPTHI HACEIICHUS
. PactipenienieHne miiaHKTOHHBIX U OEHTOCHBIX OPraHU3MOB

. CTpyKTypHast U ce30HHasi XapaKTEpUCTUKN THJIPOOMOHTOB

. Ponb ruipoOUHTHB B mporieccax (opMUPOBAHUS KaueCTBA BOJIBI .

. Ucnionib30oBaHue THPOOUHTHB C 11760 OMOHIUKAIIUA BOJIOEMOB

AN D B W

. buonieno3e! o3ep

Conep:xanue JJeKuuu:

Ozepa. buotomnbl 03ep: nUTOpab, CYyOIUTOPAIb, TPOPYHIATH, TPUOPEKHAS
U rnenarudeckas 30Hbl. OCOOEHHOCTH >KM3HEHHBIX YCJIOBUH U OCHOBHBIE YEpPTHI
HacesneHus. [lnankton. bentoc. @utopuinbHbie KOMIUIEKCH 03ep. CTpyKTypHas U
CE30HHAs XapaKTEepUCTUKU TuApoOnoHTOB. buonenospl. ®ayna 3apociueil:
JKUBOTHBIC CBSI3AHHBIE C MOBEPXHOCTHIO BOJIbI; KMBOTHBIE, KOTOPHIE KUBYT Ha
TJIABAIOIIMX JINCTHSIX PACTEHHUM WIIM B UX TKAHSX; OPraHU3MBbI, KOTOpPbIE OOUTAIOT
Ha CTEOJIIX KPYIHBIX pacTEHUW (BOIOPOCIH) U B CEpeJMHE TKAHEH pacTeHuH,
NOTPYKEHHBIX B BOJAY, B YEpEIIKaX JUCTHEB U CTEOJISIX PACTEHUM, B TOJILE BOAbBI
Cpelln paCTCHUI, HACEJIICHUE 3apOCIIEH JIHA.

CyOnuTopanb. JTa 007acTh OCHTAJIM HAXOJIWUTCS, B OCHOBHOM, B CIIOE
TEMIEPATYPHOIO CKAauyKa WM HECKOJIbKO Bbilie. Coaep:kaHUEe PaCTBOPEHHOIO B
BOJE KHCIIOpPOJA 3/1€Chb CHWXXAETCS, YCIOBHA OCBELICHUS  YXYALIAFOTCS.
[Ipodynnans. YcioBus ocemieHus. JloHHbIE ocaiku — MpeoOsiajaloT Wbl C
BBICOKAM COJIEP’)KAHUEM OpPraHMYeCcKuX BemecTB. [a30Bbii pexuM. [Ipoueccs
CTarHalli BOJHOW TOJIM, COJEp’KaHUE KUCIOpoAa B T'MHOJMMHHUOHE.
buonornyeckas kinaccudukanus NpecHOBOIHBIX 03€p: 3BTPO(DHbBIE, ME30- , OJIUTO-

u aucTpodHbie. Poiib IIaHKTOHHBIX M OEHTOCHBIX OPTaHW3MOB B TUTAHUH PHIO.



JIEKIIUS 17

Tema: I'mapoOuoJI0rusi BOAOXPAHUIUILL

Ilnan aeknum:

1. OcobGeHHOCTH KU3HEHHBIX YCIOBUN M OCHOBHBIE Y€PThI HACEICHUS
2. PacrnipenieneHue mIaHKTOHHBIX U OEHTOCHBIX OPTaHU3MOB

3. CTpyKTypHas U Ce30HHAs XapaKTEPUCTUKHU THAPOOHOHTOB

4. Ponb THAPOOMOHTOB B TIporieccax (hOPMUPOBAHUS KAYSCTBA BOJIHI .
5. Ucnonb3oBanue ruipOOMOHTHB C 1eIbI0 OMOHIUKAIIUHA BOJIOEMOB

6. buo1ieHo3bl BOJOXPaHUIIHUIIL

Coaep:xanue JJeKUUM:

Bonoxpanunuiia. OcoOEHHOCTH KMU3HEHHBIX YCJIOBUH U OCHOBHBIE YEPTHI
HaceseHus. Jtanbl popMupoBaHus GayHbl KPYITHBIX PABHUHHBIX BOJAOXPAHHIIUIII.
[InankroH. bentoc. Ponb MIaHKTOHHBIX U OEHTOCHBIX OPraHU3MOB B NUTAaHUU
ppi0. TuIbl BOAOXPAaHWIMLI PYCIOBBIE BOJOXPAHWIIMIIA, PACIOJIOKEHHBIE B
npeneniax JOJUHBI PEKU C BBITIHYTOW (POpMOI M 03epHO-pEUYHBIC WU PAaBHUHHBIC
BOJOXPAHWINILA KPYIHBIX PEK JUIsl KOTOPBIX XapaKTepHbI MUpokue miommanu (500
ThIC. Ta W 00Jiee) M OTHOCUTENHHO HeOonbiue TayOuHbl  6-15 ™). 30HBI
BofoxXpaHwmnl: 1 — TIyOOKOBOAHBIA TPUIUIOTUHHBIA  ydacTok, 2 -
MIPOMEKYTOUHBI YYacCTOK CPEIHHMX TJIyOMH C HEYCTOMYMBOM TEpMHUUYECKOW U
ra3oBoil crparudukanueit; 3 - MEIKOBOJHBIA BEPXHUW YYaCTOK C OOJBIIUM
TeueHueM. KonebaHust ypoBHS BOJbI B BOJOXPAHUIIUIIAX.

Craguu opmupoBanust hayHbl B KPYITHBIX pAaBHUHHBIX BOAOXpaHUuIax: |
- pa3pylIeHHE CYMEeCTBYIOMUX PEOPMIbHBIX, GUTODUIBHBIX U IPYTUX COOOIIECTB
OpraHM3MOB U 3aCElICHHE 3aTOMIEHHOM CYIIM W TOJIIM BOJBI 3KOJOTUYECKH
pazHOpoaHBIM HacenenueMm; |l - MaccoBoe 3aceneHue OCHTAIM BOJOXPAHUIIMIIL
JUYMHKAMUA XUPOHOMHUJ], B TEJIardail - MAacCOBOE PAa3BUTHE PAKOOOpPa3HBIX U
koJioBpatTok; |1l cramus - oObryHO HacTymaeT yepes 3 - 4 rojia mocie 3aTOIICHUS U
COMPOBOXK/IAETCS CHMIKEHHWEM OMoMacchl OEHTOca M BHUAOBOTO pa3zHOOOpasus

300II/TAaHKTOHA .



JIEKIIUA 18

Tema: I'mapoduosiorus npyaos

Ilnan aeknum:

1. OcoOeHHOCTH KU3HEHHBIX YCIOBUN U OCHOBHBIC YEPThI HACEICHUS
2. PacrnipenienieHrie MJIaHKTOHHBIX U OEHTOCHBIX OPraHU3MOB

3. CTpyKTypHasl U C€30HHas XapaKTEPUCTUKU IMIPOOMOHTOB

4. Ponb ruspoOUOHTOB B Tpolieccax (popMUpOBaHUS KaueCTBA BOBI .

5. MeToibl OBBIIICHUS PA3BUTHS €CTECTBEHHOM KOPMOBOM 0a3bl MPY10B

Conep:xanue JJeKuum:

[Tpyasl. OcOOEHHOCTH KM3HEHHBIX YCIOBUM M OCHOBHBIE YE€PThI HACEJICHUS.
['mppoxumnueckuii  pexuM. CTpPyKTypHAass MW CE30HHAsA  XapaKTEPUCTHKU
ruipo6MoHTOB. buoneHo3bl. Pojb MIaHKTOHHBIX M OEHTOCHBIX OpPraHU3MOB B
MUTAaHUU TPYAOBBIX pbi0. POpMHUpPOBAHUE KOPMOBBIX Il PHIO OPraHUW3MOB -
BOJIOpPOCJCH,  300IUIAHKTOHA, 3000eHTOCA. WuTpoaykuust ~ KOPMOBBIX
0€CII03BOHOYHBIX B PbIOOBO/IHBIE MPY/IbI.

Tumbel  TpyAOB, OCOOEHHOCTH THAPOJIOTHYECKOTO pexuma. [Ipymsr
pPBHIOOXO3SUCTBEHHOTO HA3HAYEHHs - HAJUBHBIE, IOCTPOEHBbI B IOKWMax peK,
o0pa3yloT CcBOeoOpa3Hble CHCTEMBI TMPYJIOB, OTTFOPOKEHBI MEXAY COOOM
HACBHIMHBIMH AamMOaMu. TerioBOAHBIE W XOJIOAHOBOAHBIE TMPYJOBBIE XO3SHCTBA.
OObekThl  KyJnbTUBHUpOBaHMs. PacmpeneneHwe mNpyaoB MO  HA3HAYEHMIO:
HaryJbHbBIE, BEIPOCTHBIE, HEPECTOBBIE, 3MMOBAJIbHBIC, KAPAHTUHHBIC, WX TUIOIIATh
U HazHaueHue. BomocHabxeHue npyios.

OcoOeHHOCTH ~ TUAPOXMMHYECKOTO  peXumMa  MPYyIOB,  IMPOLECCHI
WJIOHAKOTUICHUS, MUHEpaTn3aIus BOJIBI IPY/OB. OcoGenHoctn
TUJIPOOHOJIOTUYECKOTO PEXUMA MPYOB: BBICOKAsl CTENEHb U3MEHUMBOCTH (PIIOPHI
u daysbl, ctanuu hopmupoBanusi Gropsl u (PayHbI CIIYCKHBIX MPYAOB. MeTombl

MOBBIIIIEHUS PA3BUTUSI €CTECTBEHHOM KOPMOBOI O6a3bl IPY/I0B.



JIEKIIUSA 19

Tema: I'mapoOuoJiorusi Mopei, COJIOHOBATHIX BOJI0EMOB M 3CTYAPHBIX CUCTEM
Ilnan aeknum:

1. OcobGeHHOCTH KU3HEHHBIX YCIOBUN M OCHOBHBIE Y€PThI HACEICHUS

2. PacrnipenieneHue mIaHKTOHHBIX U OEHTOCHBIX OPTaHU3MOB

3. CTpyKTypHas ¥ C€30HHAS XapaKTEPUCTUKHU THAPOOUOHTOB

4. Ponb ruspoOUOHTOB B Tpolieccax (popMUpOBaHUS KaueCTBA BOBI .

Conep:xanue JJeKuum:

OCOOEHHOCTH JKU3HEHHBIX YCJIOBUM HACEJIEHUS MOpEd M ICTyapHBIX
skocucteM. OOMeH (payHamMH - SHAEMHKH MOpPEH, MOHTOKACIIUUCHKU PEJUKTHI B
IIPUYEPHOMOPCKUX JUMAaHaX M YCTbIX pPeK. DOUTOIUIAHKTOH. 3O0O0IUIAHKTOH.
buoneno3sl MOpPCKOIl TpaBbl, CKajl , PaKyIIHsAKA, MUAUEBOrO Mia, (a3e0JIMHOBOTO
uina, 3apociedl ¢uwuogopsl. BHONPOAYKTUBHHUCTH 3CTyapHBIX 3KOCHCTEM U
OHOIPOIYKIIMOHHBIX MPOLIECCHl B EKOTOHHUX 30HAX.

I'pynner ¢aopel u (ayHa mopeit: 1 - OCHOBY HAceleHHUS COCTaBISIOT
MOpCKHE OopeasbHble BHUIbI, XapaKTEpHbIE [JIsi CEBEPHON 4YacTH ATIAHTHKH,
ABpUTAJIMHHBIE (HE xapakTepHble i Cpenu3eMHOro Mopsi); 2 - COJICHOBOJIHBIE
OpraHU3MBbl, CPEIM KOTOPBIX CYIIECTBEHHYIO pOJIb HMMEIOT MPEICTABUTEIN
Kacnuiickoil payHbl U (GIOpHI - MOTOMKU HACEJICHHsI APEBHETO COJEHOBOJHOTO
[TonTrueckoro OacceiiHa, KOTOPBIM B TPETUYHOM IMEPUOJE TMOKPHIBAI CBOUMU
BOJIaMU BCIO TEPPUTOPHIO, 3aHATYIO0 ceityac UepHbiM, A3oBckuM u Kacnuiickum
Mopsimu. Celiuac OHU BCTpevaroTcs U B NpecHbIX OacceiiHax. B Kacnuiickom mope
ux Oomnee 80 %: Mmusuabl, ramapuabl Mosuttocku (Bivalvia), cenbau, Kuiabkw,
OBIYKH, OCETPOBBIC; 3 - MPECHOBOJHBIE OPraHU3MbI - JKUBYT B OINPECHEHHBIX
ydacTKax MoOps - JMMaHax M JeiabTaX pPEeK - 3TO BHUABl KacCHUHCKOIO
IPOUCXOXKICHUS U UHOTJAa COOCTBEHHO MPECHOBOAHbBIE BUIbl. OCHOBHBIE 00JacTH
0o00oMX MOpeH 3acelieHbl €BpUTaIMHHBIMM MOPCKMMHU BUIaMu. (DUTONIAHKTOH,

300TUTAHKTOH, 3000€HTOC. JIOHHBIE KOMITJIEKCHI MOPEH.






Annotated Synopsis of lectures on discipline " Hydrobiology '

Lecture 1

Lecture topic: Introduction to the discipline ** Hydrobiology **

Plan of the lecture:

1. Subject, methods and objectives of Hydrobiology

2. Development history and current status of Hydrobiology

3. Main areas of Hydrobiology, the relationship with other scientific disciplines,
the role and place in fisheries science

4. Importance of discipline for specialists training fish farmers. Requirements for
knowledge and skills

5. Key elements of the overall taxonomy of organisms

6. Basic concepts and terms

Contents of lectures:

Discipline  "Hydrobiology”. Subject, purpose and objectives of
Hydrobiology , the relationship with the other natural sciences. Research Methods
in Hydrobiology. The history of the development and current state of
Hydrobiology. The contribution of local scientists in the development of
Hydrobiology.

Hydrosphere, the hydrosphere structural elements - surface water (oceans,
seas, lakes, rivers, reservoirs, canals) , groundwater , glaciers and snow cover.
Lotic and lentic aquatic ecosystems. Basic concepts and terms in Hydrobiology.
Grouping various aquatic reservoirs. The role and place of aquatic organisms in
aquatic ecosystems. General characteristics of organisms. Basic concepts and terms
of Hydrobiology: water body, biont, aquatic, amfibiont; groups biome biota

habitat, habitat, population, biocenosis.



Content modules 1. Habitats and life forms of hydrosphere

Lecture 2

Lecture topic: General description of conditions of aquatic organisms
existence

Plan of the lecture:

1. The aquatic environment factors - abiotic, biotic, anthropogenic

2. Water as a habitat. Physical and chemical properties of water.

3. Physico-chemical properties of soils

4. Environmental valence

5. Adaptation of aquatic organisms to the action of environmental factors

6. Optimal conditions for the life of aquatic organisms.

Contents of lectures:

Environmental factors - abiotic, biotic, anthropogenic and their general
characteristics. Water as a medium that inhabit aquatic , physical and chemical
properties of water : Beautiful solvent and contains all the necessary for plant life
substance; high density of water makes hovering state plankton ; Thermal
properties: high heat , low heat conductivity, the ability of water to expand when
frozen, the mobility of water is negligible oxygen content in water bodies
compared to dry land passage makes life processes of first organisms with less
oxygen.

The soil is a medium that inhabit aquatic, physical and chemical properties
of bottom sediments: structure, level of ground content of organic matter. Impact
factors of water pollution on aquatic organisms. The ecological valence.
Evrybionts, stenobionts. Reactions of aquatic organisms to the action of
environmental factors: behavioral , physiological , morphological , biochemical .



Lecture 3

Lecture topic: Biotope ponds

Plan of the lecture :

1. Notion of habitat in aquatic ecosystems
2. Biotope oceans

3. Biotope lake

4. River biotope

5. Biotope reservoirs

Contents of lectures:

Main water habitats. Each species of animals and plants in the pond belongs
to a certain place of residence, which satisfies the necessary conditions for their
existence - biotope. In reservoirs are two major habitats: pelagic - the water
column ( Gr. Pelagos - sea) and bental - bottom (with hr.benthos - deep).

Ecological zonation of the oceans. Environmental bental area: Mainland
vidmilyna shallow coastal waters and continental shelf), the continental slope,
ocean floor. Ecological zones bental: supralittoral, littoral, sublittoral, batial , abisal
ultra abisal. Horizontal pelagic ecological zones: coastal (nerytic) and the oceanic
zone. Vertical pelagic ecological zones: epipelahial, Bath pelagic, abisopelahial,
ultraabisopelahial.

Ecological zonation lakes. Environmental bentali area: intertidal zone,
sublittoral, profundal. Environmental pelagic zones: epilimnion, metalimnion,
hipolimnion coastal and pelagic.

Ecological zonation of rivers: coastal (rypal), medium (medial) core.
Ecological zonation reservoirs: the top and pryhrebleva area. Their features.
Pelagic specificity, the distribution of aquatic organisms in the pelagic zone.
Bentali specificity, the distribution of aquatic organisms in bentali. Basic concepts
of the mechanisms of adaptation to aquatic organisms residing in the water column

and on the bottom.



Lecture 4
Lecture topic: Life forms and the public water
Plan of the lecture:
1. Pelagic life forms - plankton, nekton
2. Adaptations to aquatic life in the pelagic
A) Adjustments that increase friction on the water
B ) Adjustments that reduce the residual mass
3. Unstable life forms - neuston, pleyston
4. Motor activity aquatic organisms. Forms of active movement, passive movement
5. Bental life forms. Classification of aquatic organisms in the degree of mobility
6. Adaptations of organisms to accommodation bental.

7. Fitdentos. Distribution and composition of macrophytes in reservoirs of various

types.

Contents of lectures:
Life forms pelagic - plankton, nekton neuston, pleyston. Classification of

plankton by systematic position (prokaryotes, eukaryotes), place of residence
(pelagic, intertidal zone, holoplankton, meroplankton), the functional role
(producers, consuments, decomposers). Plankton size group. Adaptations of
organisms to live in the pelagic zone. Buoyancy, speed dive. Adaptations that
increase friction and water resistance forms, reducing the residual mass. Life forms
bentali - macrophytobenthos, zoobenthos, periphyton.

Macrophytobenthos and its composition (hidatofity pleystofity , helofity).
Distribution and composition of macrophytes in reservoirs of various types.
zoobenthos. Classification of aquatic organisms in the degree of mobility.
Onfauna, infauna, epifauna. Size groups of zoobenthos. Periphyton, procedure
development substrates organisms.

Adaptations of benthic organisms to accommodation bental: Hold on a solid
substrate, anti-dumping (specific body shape, migration), developing ways to

travel (for mobile forms).



Content modules 2. Aquatic organisms and environmental factors

Lecture 5
Lecture topic: Population ponds of varying salinity and water- salt

metabolism aquatic

Plan of the lecture:

. The natural salt content of water. Salinity. Types of natural waters

. Characteristic features and characteristics of the population of fresh water

. Characteristic features and characteristics of the population of brackish water
. Characteristic features and characteristics of the population of sea water

. Characteristic features and characteristics of the population salted reservoirs
. Classification of organisms in relation to salinity

. Water-salt metabolism of aquatic organisms: Osmoregulation
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. Osmoisolation. Osmoregulation and water metabolism of aquatic organisms
under conditions of threat desiccation.

9. Survival of aquatic organisms under conditions of varying salinity.

Contents of lectures:

Salt composition of natural waters. Salinity. Types of natural waters.
Classification of organisms in relation to salinity. Characteristics and features of
people brackish waters. Characteristics and features of the population of offshore
waters. Characteristics and features of people peresolenyh reservoirs. Survival of
aquatic organisms under conditions of varying salinity.

Water-salt metabolism of aquatic organisms. Poykiloosmotychni
homoyosmotychni and aquatic organisms. Active Osmoregulation: hypertensive,
hypotensive. Osmoizolyatsiya : reducing the permeability of the integument .
Osmoregulation water metabolism of aquatic organisms under conditions of threat

obsyhaniya - behavioral and morphological adaptations.



Lecture 6
Lecture topic: The population of water of different temperature regions of

the hydrosphere

Plan of the lecture:

1. Temperature (thermal ) treatment ponds

2. Classification of aquatic organisms in relation to temperature

3. Seasonal distribution of temperature in lakes

4. Temperature zones of the oceans and the characteristics of their population:
tropical , temperate , polar region

5. Temperature zones of continental water bodies and especially their population
6. Thermal classification of lakes: tropical, temperate, polar, alpine, thermal
reservoir

7. Influence of temperature on biological phenomena in reservoirs

8. Biological seasons in reservoirs

Contents of lectures:

Features of formation temperature conditions in waters of different latitudes.
Temperature (thermal ) treatment ponds. The total range of temperatures in the
oceans and continental water bodies and the optimum temperature. Classification
of aquatic organisms in relation to temperature: evrytermni , stenotermni ,
poikilothermic and homoyotermni . Seasonal distribution of temperature in lakes .
Temperature zones of the oceans: boreal , notalna, tropical, arctic, antarctic and
characteristics of the population. Species diversity, abundance and biomass of
aquatic different temperature regions of the hydrosphere. Rule Bergman.
Temperature zone and continental water bodies especially their population. The
thermal classification of lakes. Tropical, temperate, polar, vysokohirski, thermal
reservoir.

Effect of temperature on biological phenomena in reservoirs: direct and

indirect. Seasonal variations in aquatic organisms: cyclomorphose.



Lecture 7.

Lecture topic: Impact of complex factors on aquatic organisms

Plan of the lecture:

1. Influence of active reaction medium ( pH) on hidrobints .

2. Classification of aquatic organisms depending on pH

3. Influence of the concentration of hydrogen ions on the nature of life of
hidrobints

4. Influence of light on the distribution and the livelihoods of aquatic organisms
5. Features of aquatic organisms.

6. Colouring of aquatic organisms.

7. Bioluminescence and its biological significance

8. Seasonal phenomena in the reservoir

9. Vertical and horizontal migration of organisms

Contents of lectures:

Effect of active reaction medium (pH) on hidrobints. Classification of
aquatic organisms depending on pH: evryionic and stenoionic species. The
influence of the concentration of hydrogen ions in basic life functions of
hidrobints: breathing, nutrition, reproduction. Effect of pH on aquatic organisms:
respiration , bacterial degradation and mineralization of organic matter.

Light and its role in the life aquatic. Light area reservoirs. Transparency of
water in reservoirs of various types. The color of water. Influence of light on the
distribution and the livelihoods of aquatic organisms. Biological rhythms of
aquatic organisms. Seasonal phenomena in the reservoir: biological spring,
summer , autumn , winter. Glow Sea (bioluminescence) and its biological
significance. Nature of light - intracellular, extracellular, bacterial.

Bodies of hydro Biont . Features of the structure of vision : simple, complex,
facet telescopic. The color of aquatic organisms. Active homochromia , additional

homochromia.



Content modules 3. Breathing and power hydbionts

Lecture 8

Lecture topic: Gas exchange aquatic

Plan of the lecture:

. The relationship between hydrobionts and dissolved gases

. Sources of gas in the reservoir

. Classification of aquatic organisms with respect to oxygen

. Methods for aquatic respiration

. Adaptation of aquatic organisms associated with the use of dissolved oxygen
. Aguatic adaptation to oxygen deficiency

. Gas exchange - rate of metabolism and energy
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. Aguatic resistance to oxygen deficiency in the water. Choking phenomena in

reservoirs

Contents of lectures:

Relationship between hydrobionts and dissolved gases in the water. Sources
of gas in the reservoir. Classification of aquatic organisms in relation to oxygen:
evryoxygenic and stenooxygenic form. Methods for aquatic respiration.
Pervynnovodni and vtorynnovodni organisms. Respiratory aquatic - body surface ,
gills , trachea, lungs. Adaptation of aquatic organisms associated with the use of
dissolved oxygen - an increase in respiratory surface area, increasing the
permeability of the respiratory surface in pervynnovodnyh (aeration respiratory
surface, biochemical adaptation) and hydro vtorynnovodnyh Biont (contact with
control surface or air, use plants as oxygen carriers) . Adaptation of aquatic
organisms to oxygen deficiency : asphyxia, suffocation , anoksybioz . Stability of
aquatic organisms to oxygen deficiency in the water. Gas exchange - rate of
metabolism and energy. Respiration rate . General and basal metabolic rate .

Oksykaloriynyy factor.



Lecture 9

Lecture topic: Nutrition and Food relationship aquatic

Plan of the lecture:

. Trofolohiyi basic concepts , classification of aquatic organisms
. Classification of aquatic organisms , depending on the nature of power
. Main categories of food resources

. Forage and feed efficiency

. Methods of obtaining food

. Features the power of aquatic organisms

. Trophic levels

. Food Chains

. Intensity power and digestion
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Contents of lectures:

Categories of food. Classification of aquatic organisms depending on the
type and degree of diversity of supply of food. Distribution of food in reservoirs:
trofohenic and trofolitic area. The main categories of feed water resources: plants,
animals, bacteria, detritus, dissolved organic matter, allohtonic matter. For feed
value of certain plankton organisms in continental and marine waters. Non-food
planktonic organisms. Chemical composition and nutritive value of forage
organisms.

Features power aquatic organisms: exogenous (golozonic), endogenous,
osmotic (holofitne) and combined. Methods of obtaining food - active (grazing,
hunting) and passive. Sestonofahy (fitoplanktofahy , zooplanktofahy) bentofachs
(kovtalnyky, collectors, predators - omnivores, hunters zasadchyky). Active (fine
and coarse) and passive filter-feeders, sedymentatory. Adaptation of organisms to
decrease: camouflage, cover, constitutional protection. Forage and forage
productivity of reservoirs. The daily diet. The intensity of the power. Digestion.

Food (Feed ) elektyvnist. Power spectra. Trophic levels and food chains.



Content modules 4. Population and hydrobiocenoses

Lecture 10
Lecture topic: The populations of aquatic organisms and their functional role

in the hydrosphere

Plan of the lecture:

. Defining the population and its main characteristics

. Structure of the population

. Relationships inside the population, their forms

. Reproduction and population dynamics of hidrobints
. Fertility, form and rhythm reproduction.

. Fertility, mortality and survival

. Energy growth rate and population
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. Dynamics of biomass and populations

Contents of lectures:

Population structure, relationships and shapes. Mechanisms of regulation of
population density: self-regulation, infestation , emigration , separation of
metabolites. Regulation of competitive populations. Fertility, reproduction form,
rhythm reproduction. Fertility, development cycles, number of generations.
Mortality. The curve of mortality. Survival. Adaptation of organisms to increase
the survival of embryos and their conservation in postembryonic period: an
enabling environment for breathing, spawning in areas with a high concentration of
oxygen, carrying eggs on its body, migration of aquatic habitats in favorable
temperature conditions, protection from eggs destruction, live birth. The growth
rate of population: unlimited growth (exponential), limited (logistics). Dynamics of
populations: periodic changes (diurnal, seasonal, annual), nonperiodic changes

(regulation of flow, increase trofnosti, pollution, elemental acclimatization).



Lecture 11

Lecture topic: Hydrobiocenoses , their functional role in the hydrosphere

Plan of the lecture:

1. Hydrobiocenoses structure

2. Trophic structure of biocenosis trophic level
3. Food chain pyramid of biomass

4. Population ratio in hydrobiocenoses

5. Transformation of matter and energy

6. Biocenosis main seas

7. Biocenosis main continental waters

Contents of lectures:

Hydrobiocenoses - povnochlenni , nepovnochlenni (producers, consuments,
decomposers). Ecotone. Edge effects. Species diversity. The species and size
structure, horolohic structure, a set of relations. Trophic structure, trophic levels,
food chain pyramid of numbers pyramid of biomass. In hydrobiocenoses producers
form the first trophic level. Organisms second, third and subsequent trophic levels
is called the Consumer first, second and subsequent orders. The way in which the
producers of organic matter moves from one trophic level to another - the food
chain.

Population links in hydrobiocenoses - direct links (predator - prey, parasite -
host) indirect links (some indirect impact on other populations). Topical, trophic
and forychni factory connections. Links for biological value (neutral symbiotic -
mutualism, karposes, commensalism , stimulation , antagonistic - competition ,
predation , parasitism , inhibition).

Transformation of matter and energy. Channels transformation: trophic
levels and detritic grazing food chains. The efficiency of transformation. Artificial

biomes.



Content modules 5. Ecosystems reservoirs, hydrobiological productivity and

pollution

Lecture 12

Lecture topic: Ecosystems reservoirs

Plan of the lecture:

1. Structural features of aquatic ecosystems
2. Functional features of aquatic ecosystems
3. Ecosystem dynamics

4. Succession as an ecosystem process

5. Autotrophic succession

Contents of lectures:

Structural features of aquatic ecosystems: the living and non-living
components of ecosystems, habitats mobility, depth and vertical segmentation,
specific physical and chemical properties of water as a habitat . Functional features
of aquatic ecosystems - microproducers are high in chlorophyll, a low
concentration of living matter, every nutrient, digestible organic matter fraction of
primary producers attached and inactive animals, aquatic animals filtration power.
Properties aquatic ecosystems: relative stability and integrity in terms violation.
Dynamics of ecosystems, cyclical changes, progressive change. Succession as an
ecosystem process. Existence hydrobiocenoses as balanced and sustainable system.
Terms existence (output products of metabolism). Contamination and deterioration
of living conditions of hydrobiont. Changes in the structure and functional
characteristics of the biological community. Autotrophic and heterotrophic

succession. Biogeochemical cycles.



Lecture 13

Lecture topic: The biological productivity of aquatic ecosystems

Plan of the lecture:

1. Basic concepts of productivity and production

2. Primary products and methods for their determination

3. Recycled products and methods for their determination

4. Key factors determining the biological productivity of waters.

5. Value of primary and secondary production in reservoirs of various types.
6. Methods to improve the biological productivity of waters.

7. Invertebrates - objects of cultivation in farms rybnychyh

Contents of lectures:

Basic concepts of biological productivity and biological products. Primary
production, methods of determination: sklyankovy oxygen, radio carbon, the
content of chlorophyll a, the mass of the primary producers. Factors affecting the
formation of primary production: the number and weight of producers, providing
producers with nutrients, water location , depth and protochnist reservoirs. Primary
production of various types of water bodies. The rate of formation of primary
production in waters of different types - oligotrophic, mesotrophic, eutrophic.

Secondary products and methods for their determination. The main factors
that determine the biological productivity of waters. The value of secondary
production in reservoirs of various types.

Methods to improve the biological productivity of water: expansion of
reservoirs forage base, conversion of feed resources in forage, fertilize indoor
ponds, feeding fish in natural and artificially produced foods, artificial breeding of
live feed.



Lecture 14

Lecture topic: Pollution of water bodies and aquatic role in their treatment

Plan of the lecture:

. Contaminated water and its impact on the livelihoods of hidrobionts

. Antropogenous yevtrophicatsion and termophication of reservoirs

. Biological self-purification

. Hidrobints role in the formation of water quality

. Biological self-pollution

. Ekolochinic basics of water treatment and anti- biological interference

. Use of hidrobints the purpose biondykatsiyi water
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. Ecological Bases of the hydrosphere

Contents of lectures:

Sources of water pollution: industrial, agricultural and domestic waste water
pollutants from the atmosphere, shipping, transportation, oil, underwater drilling,
rafting. Classification of contaminants and pollutants: organic, mineral, toxic,
heated water. Effect of pollution on the livelihoods of organisms, populations,
biocenosis, ecosystems. Organic pollution. Saprobity. Saprobic zones.
Antropogenous termophication and eutrophication of water. Biological self-
pollution. "Bloom™ waters. Biological self-purification of water - mechanical,
physical, chemical, biological (filtration oxidation, mineralization, accumulation).
Hidrobionts role in the formation of water quality. Ecological bases for water
purification and anti- biological interference. Methods for assessing water quality -
physical, chemical, bacteriological, biological. Use of hidrobionts in the purpose of
bionidentification and biological testing. Type of indicator. Ecological bases of
protection of the hydrosphere.



Content modules 6. Hydrobiology continental basins and seas

Lecture 15

Lecture topic: Hydrobiology rivers

Plan of the lecture:

. Features living conditions of the population and main features
. Distribution of planktonic and benthic organisms

. Structural and seasonal characteristics of aquatic

. Hidrobints role in the formation of water quality.

. Use of hidrobintis in the purpose bioidentification of water

. Biocenosis rivers
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. Role of planktonic and benthic organisms in the diet of fish

Contents of lectures:

River, as the water flow. The current and the power of the river. Ecological
zone rivers: horizontal and longitudinal zonation. Delta and estuary. Population
rivers. Plankton. Base is organisms that are made of water catchment feeding the
river. Performance trends for different groups of plankton. Algae, which are
mainly propagated by simple division and passively admire the flow, do not have
much damage from the changing conditions of existence and continue to multiply
rapidly. Zooplankton: rotifers, copepods and Cladocera. Features of life in the
rivers. Benthos. Donnie population centers rivers: the complex sand or
psamoreofilic complex stones or litoreofilic complex clay soils or arheloreofilic
complex sludge or pelorefilic complex thicket or fitoreofilic.

Structure and seasonal characteristics of aquatic organisms. Role of
planktonic and benthic organisms in the diet of fish.



Lecture 16
Lecture topic: Hydrobiology of lakes

Plan of the lecture:

1. Features living conditions of the population and main features
2. Distribution of planktonic and benthic organisms

3. Structural and seasonal characteristics of aquatic

4. Hidrobints role in the formation of water quality.

5. Use hidrobints in the purpose bioidentification of water

6. Biocenosis Lakes
Contents of lectures:

Lake. Biotope Lakes: littoral, sublittoral, profundal, pelagic and coastal
zones. Features living conditions of the population and main features. Plankton.
Benthos. Fitofilni complexes lakes. Structure and seasonal characteristics of
aquatic organisms. Ecological community. Fauna undergrowth: animals associated
with the surface of the water , the animals who live on floating leaves of plants or
their tissues, organisms that live on the stems of large plants (algae) and in the
middle of the plant tissue, immersed in water, the stalks of leaves and stems plants
on submerged in the water among plant populations thickets bottom.

Sublittoral. This area bentali is mainly in the thermocline layer or slightly
above. The content of dissolved oxygen is reduced, the lighting conditions
deteriorate. Profundal . Due to unfavorable lighting conditions plants are available.
Among the bottom sediments predominate formula high in organic matter. Gas
treatment in such conditions stressful. Winter and summer during stagnant water
oxygen content in hinolimnioni dramatically reduced. For biological classification
freshwater lakes are divided into eutrophic , meso -, oligo- and dystrofni. Role of

planktonic and benthic organisms in the diet of fish.



Lecture 17

Lecture topic: Hydrobiology reservoirs

Plan of the lecture:

1. Features living conditions of the population and main features
2. Distribution of planktonic and benthic organisms

3. Structural and seasonal characteristics of aquatic

4. Hidrobints role in the formation of water quality.

5. Use of hidrobints the purpose bioidentification of water

6. Biocenosis reservoirs

Contents of lectures:

Reservoir. Features living conditions of the population and main features .
Stages of the fauna of large lowland reservoirs. Plankton. Benthos. Role of
planktonic and benthic organisms in the diet of fish.

The types of reservoirs: The bed of the reservoir , located within the river
valley of elongated and lake- river reservoir or flat major rivers which are
characterized by a broad area ( 500 hectares or more) and relatively shallow depths
(6-15 m). Areas of reservoirs: 1 - Deep pryhrebleva area of slow water exchange
and flow - for the regime close to the lakes; 2 - intermediate area the average depth
of the unstable thermal and gas stratification; 3 - shallow upper portion of a large
current. Fluctuations in water levels - a basic feature of reservoirs. Spring , summer
and winter drawdown of water in reservoirs.

Stages of formation of large fauna in lowland reservoirs is: | - demolition of
existing reofilnyh, fitofilnyh and other groups of organisms and colonization of
submerged land and water column ecologically diverse population ; Il - In the early
summer of massive settlement bentali reservoirs larvae of chironomids in the
pelagic zone - massive development crustaceans and rotifers ; Third stage - mainly
occurs within 3 - 4 years after the flooding and is accompanied by a decrease in

benthic biomass and species diversity of zooplankton .



Lecture 18
Lecture topic: Hydrobiology ponds

Plan of the lecture:

1. Features living conditions of the population and main features
2. Distribution of planktonic and benthic organisms

3. Structural and seasonal characteristics of aquatic

4. Hidrobionts role in the formation of water quality.

5. Methods of increasing natural forage reserve ponds

Contents of lectures:

Become. Features living conditions of the population and main features .
Hydrochemical regime. Structure and seasonal characteristics of aquatic
organisms. Ecological community. Role of planktonic and benthic organisms in the
diet of fish. Formation of feed for fish organisms - algae, zooplankton, zoobenthos.
Introduction feeding invertebrates.

Betting. Types of ponds, especially the hydrological regime. The rates of
industrial fishing - liquid built in floodplains, form a kind of ponds, separated each
other bulk dams. Warm-water and cold-water rate of the economy. Objects
cultivation. The distribution rate on purpose: fattening, vyroschuvalni, spawning ,
wintering, quarantine, their area and purpose. Water ponds.

Features hydrochemical regime of ponds, processes mulonakopychennya,
water salinity ponds. Features hydrobiological regime ponds: a high degree of

variability of flora and fauna, formative stage of flora and fauna drain ponds.



Lecture 19

Lecture topic: Hydrobiology seas, brackish water and estuarine systems

Plan of the lecture:

1. Features living conditions of the population and main features
2. Distribution of planktonic and benthic organisms

3. Structural and seasonal characteristics of aquatic

4. Hidrobints role in the formation of water quality

Contents of lectures:

Features living conditions of the population of the seas and estuarine
ecosystems. Exchange fauna - endemic seas pontokaspiyski relics in the Black Sea
estuaries and estuaries. Phytoplankton. Zooplankton. Biocenosis sea grass, rocks,
limestone, midiyevoho sludge fazeolinovoho sludge Phyllophora stands.
Bioproductivity estuarine ecosystems and processes bioproduktsiyni ecotonic
areas.

Groups of flora and fauna of the seas 1 - the basis of the population are
marine boreal species that are characteristic of the northern Atlantic, evryhalinni
(not typical for the Mediterranean); 2 - brackish water organisms, including
important role with representatives of Caspian fauna and flora - descendants of an
ancient population Pontychnoho brackish water basin, in the Tertiary period
covered the entire territory of its waters, now occupied by the Black, Azov and
Caspian Seas. Now they are found in freshwater pools. In the Caspian Sea there
are more than 80 %: mizydy, hamarydy, clams (Bivalvia), herring, kylky oxen,
sturgeon; 3 - freshwater organisms - living in the land desalinated sea - estuaries
and deltas of the year - a type of Caspian origin and sometimes actually freshwater
species. The main area of both seas inhabited evrihalinnymy sea views.

Phytoplankton , zooplankton, zoobenthos. Donnie complexes seas.






