AHeTaUs prcIMmmiEM

Jucunmtina «Exkonoziuna ¢hizionozia ma oéioximia z2iopobdionmie» tnependavae
dbopMyBaHHS KOMIUIGKCHHUX 3HaHb MO0 OCOOJHUBOCTEH  €KOJIOT0-(Pi310J0TIUHUX
MPOILIECIB B OpPTaHi3Mi IiJIpoOiOHTIB.

MeTa BUBYEHHSI HABYAJIBHOI JUCHMUILIIHM — BUBYEHHS 37100yBa4yaMu TPETHOTO
OCBITHBO-HAyKOBOT'O PIBHS XIMIYHOTO CKJIady TiapoOiOHTIB, OCOOJHMBOCTI Tepediry
MeTa0O0JIIYHUX TPOLECIB, SIKI JIEKATh B OCHOBI KUTTEAISUIBHOCTI B OpraHi3Mi BOJHUX
TBAapUH, HA PI3HUX CTaAISX iX PO3BUTKY BIJNOBIIHO JI0 CE30HHOIO XapaKTepy.
3aBaaHHAM JUCHUILIIHMH €:

- OBOJIOIHAS CUCTEMHHUMHM 3HAaHHSMH OCHOBHM OOMIHY PEYOBHH 1 €Heprii B
Oprasi3Mi BOJHUX TBAapHH;

- BuBueHHss MexaHI3MIB ajamnraiii TiIpoOIOHTIB A0 3MIH €KOJOTIYHUX
YUHHUKIB (a010THYHUX, OIOTMYHUX, aHTPOTIOTCHHMX) Ha KJIITHHHOMY, TKAHUHHOMY Ta
HOMYJISIIHHOMY PiBHSX;

- 3’dcyBaHHA  €KOJOTIYHOrOo  MOTeHIiany, mpoueciB  (popmyBaHHS
IJIACTUYHOCTI, MOOLTI3amii 3axucHUX QYHKIIH, MeTaOoMIYHMX 3MiH Ta 3JaTHOCTI
riApoOIOHTIB 10 BIATBOPEHHS MIPH KYIbTUBYBAaHHI B IITYYHUX YMOBaX.

Ilpeomemom Oucyunninu €: XiMiyHI, O10XiMI4HI, (i310JIOTIUHI MpOLECH Ta
3aKOHOMIPHOCTI BOJHUX TJJPOOIOHTIB B EPIOJ OHTOTEHE3Y.

[licns BUBYEHHS IUCHMIUIIHK 3100yBa4 TPETHOTO OCBITHHO-HAYKOBOTO PIBHS
MOBUHCH:

3HATH:

- OloximiuHi Ta  (i3i0NOTIYHI  TPOIECH B  3araJlbHOMY  IIporieci
KUTTEISTILHOCTI OpraHi3My puo;

- 3arajgbHl MOJOXKEHHS (DI310JIOTIYHOTO CTaHy Ta B SKHX MeXaX MOKe
BII0YBaTHUCS BIAXUJICHHS B1J HOPMH OCHOBHUX ITapaMeTpiB;

- 0COOJIMBOCTI aianTailii pi3HUX TiIPOOIOHTIB A0 MEBHOTO HABKOJUIIHBOTO
cepeoBHUIIIA.

BMITH:

- MPAaBWJIBHO IPOBOJAUTH HAYKOBI CITIOCTEPEKEHHS 1 eKCIIEPUMEHTH,

- CaMOCTIHO 03HAHOMITIOBATHCS 3 OCHOBAMHU TEOPETUYHOTO JTOCIIHKCHHS;

- KOPUCTYBAaTUCA METOAMKAMHU KUIBKICHOTO Ta SIKICHOTO BHU3HAYCHHS
BYTJICBO/IIB, JIIMI/IIB Ta OUJIKIB;

- KOPHUCTYBATUCS METOJIaMH (Pi310JIOTIYHHUX JOCIIIKCHbD;

- BUKOPUCTOBYBATH OTpPUMaHl 3HAaHHA MpPU MIATOTOBLI CAMOCTIHHOT
1HIMB1TyaJbHOT HAYKOBOI TEeMH JIOCI1I>KCHHS.

KommneTeHTHOCTI, AKMMH MOBHHEH OBOJIOXITH 3100yBa4:

3azanvni komnemenmuocmi:

3K 7. — PamionanbHicTh Oprasizaiii iHTEJIEKTyaJbHOI Ipali Npu y3araibHEeHHI
pe3yabTaTiB HAYKOBUX JIOCTIIKCHb 13 BUSIBJICHHSAM IUJICH Ta 3aXO0/diB, HEOOXITHUX HJIs
BUPIIICHHS] HAYKOBUX Ta BUPOOHUYUX MPoOJieM pUOHOTO TOCIOAAPCTBA;

3K 3. — 3parHicTh YAOCKOHAJIIOBATH 1 PO3BHUBATH CBil IHTEJNEKTYaJIbHUN Ta
3araJIbHOKYJIBTYPHUI pIBeHb, T€HEPYBAaTH HOBI HAYKOBO-TEOPETHUYHI Ta MPAKTHYHO
CIpsiIMOBaHi 171e1 (KpeaTUBHICTB);



Daxoei KomMnemeHmHoOCmi:

®K 6. — KommuekcHICT, Yy BHU3HA4YCHHI (Pi310J0T0-010XIMIYHUX IPOIIECIB
r1ApOOIOHTIB;

®K 7. — 3gaTHICT MOHITOPUHTY (D1310JIOTTYHOTO CTaHY OpraHi3My riApOOIOHTIB 3
BpaxyBaHHSAM €KOJIOTIYHUX YNHHUKIB;

@K 3. — 31aTHICTH CTBOPIOBATH HOB1 3HAHHS Yepe3 OpUTIHAIBHI JOCIIKCHHS 3a
CHELIaNbHICTIO, SIKICTh SIKMX MOK€ OyTH BU3HAHA HAa HAlllOHAIBHOMY Ta MIKHApOAHOMY
PIBHSX;

®K 8. — [lornmubieHe BUBYCHHS TKAHWH, KJIITHH, OyJIOBU OKpPEMHX OpPTaHiB, iX
CUCTEM Ta amapariB y puO B OHTOr€He31 Ha MIKPOKIITHHHOMY PIBHI OpraHi3My IpHU
ajanTarii Ta aKJnMaTHu3anii;

®K 11. — OBonoaiHHSA METOJIaMH BaJlifallii OTpUMaHUX PE3yIbTaTiB 1 MpaBUIIAMH
Ta HOPMATUBHUMHU MPOTOKOJIAMU IIOJI0 HAJaHHS MPaBAMBOI 1H(OpMaIliil 1abopaTOpHOTO
JIOCITIJKEHHS

®K 9. — 3ngaTHICTh PO3POOKH Cy4aCHUX IHHOBAIIWHUX IMAXOMIB JO BHUBUCHHSI
TEMITy POCTY, OCOOJIMBOCTEH >KUBIEHHS 00 €KTIB CTABOBOI MONIKYIbTYPU, CYYaCHHX
TEXHOJIOT1{ TOIBI1 00’ €KTIB aKBaKyJIbTYpPH B YMOBaX IHTEHCUBHOT'O BUPOIIYBAaHHS;

®K 10. — KoMIIeKCHICTh BMIJIOTO BHKOPUCTAHHS JIA0OPAaTOPHUX JOCHIKEHb
3TiJTHO MIXKHAPOJIHUX CTaHIAPTIB;

®K 5. — 3parHicTh choOpMyBaTH CydYaCHY TEXHOJIOTIYHY KapTy pHOHOTO
rOCIOAAPCTBA 3 BpPaxyBaHHSAM €KOJOro- (hi310JOTIYHUX Ta F€HETHMYHUX OCOOIMBOCTEN
riapoOIOHTIB.

Ilpozpammui pezynbmamu HaguaHHA:

ITPH 15. — 3Hatu Ta po3yMiTH HEHPOTyMOpalbHY PETYJALII0 B OpraHi3mi pud 3a
BIUIMBY PI3HUX;

€KOJIOTIYHUX YWHHHUKIB 3 BMIHHAM  ideHTH(]IKyBaTH TpoBigHI (Pi3ioa0ro-
010X1MIYHI MapaMeTPU MPHU aJaNTalIfHIX MPOoIecax T1APOOIOHTIB;

IMPH 11. — 3natu Ta pO3yMITH CydacHI METOAM Ta METOJUKU 3aKJIaJaHHS
1ab0opaTOpHUX JOCIIIB y pUOHUIITBI;

IIPH 12. — BmiTi BU3Ha4YaTH ONTHUMAJIbHY CXEMY MPOBEIEHHS AOCHIIKEHb Yy
PUOHUIITBI 3 BpaXyBaHHSM 3aIlJIaHOBAHOTO OTPUMAHOTO PE3yJIbTATY;

ITPH 16. — BwmiTu Bu3HAuaTH Ha TiCTONpenapaTax TUNU TKAaHWUH OpPTraHiB,
MOp(poPyHKIIIOHAIIbHI OJUHUII Ta CTajii PO3BUTKY PUO 1 CCABIlIB Ta CHCTEMHO BHBYATH
3B’S130K  MDK  OUIKOBUM  mOJiMOp(}I3MOM  KpOBI  TiApOOIOHTIB,  HPUPOJHOIO
PE3UCTEHTHICTIO, AKTUBHICTIO IMYHHOI 1 aHTHOKCHIAaHTHOT CHCTEMH Ta OOMiHOM OLJIKIB 1
JMIiAIB pi3HOTO T€HE3UCY;

ITPH 7. — IniuiroBaTH, OPraHi3oByBaTH Ta MPOBOJAUTH KOMIUJIEKCHI TOCHIJIKEHHS Y
HayKOBO-JOCIITHUIIbKINA Ta IHHOBAIINHIN JiSTBHOCTI;

ITPH 15. — 3Hatu Ta po3yMiTH HEHPOTyMOpaJbHY PETyJIAIlil0 B OpraHi3mi pud 3a
BIUIMBY Pi3HUX €KOJIOTIYHMX YMHHHKIB 3 BMIHHAM 17eHTU(IKYBaTH MPOBiaHI (iziomoro-
010X1MIYHI MapaMeTpH MPHU aJanTalifHIX MPoIecax T1APOOIOHTIB;

IIPH 20. — 3natu Ta pO3yMITH CTaHAAPTH LIOJO CYYacCHHUX JTabOpaTOpHHUX
JOCII/PKeHb, BMITH BiOWpatd TpoOW OIONOTIYHUX pIIWH, a TaKOX TKAHWH IS
NpOBEJIEHHS J1a00paTOPHUX AOCTIIKEHb B PUOHUIITBI;

INPH 17. — 3natu MeToau I1HTEHCH(IKAIIWHUX 3aXOdIB Ha PI3HUX eTamax
BUPOIIYBaHHS TiApOOIOHTIB, BUPOOHMILITBA TPOIYKII aKBaKyJAbTYypH y pI3HHX
rOCIIOAapCTBAX;



INPH 18. — Bwmitu Bu3HauaTH €(QEKTUBHICTh BHKOPUCTAHHS I1HTETPOBAHUX
TEeXHOJIOT1 B akBakyabTypi Ha [1iBaH1 YKpainu 3 aganTyBaHHSM €BPOIEUCHKI TEXHOJIOTIT
aKBaKyJIbTYpPH J0 BITUN3HIHUX;

ITPH 19. — BmiTi BUKOHYBATH MPOLEAYPH CYyIacCHOTO Ja00paTOPHOTO TECTYBaHHS
3TiIHO MI>KHAPOJIHUX MPABUIT Ja00paTOPHOI MPAKTHKH;

ITPH 4. — 3HaTH OCHOBHI CTPYKTYpPHI €JIEMEHTH IOJ0 CTBOPEHHS 1HHOBAIIITHOTO
«HAYKOBO-TEXHIYHOTO MPOIYKTY» 3 METOIO O(hOPMIICHHSI aBTOPCHKOTO CBiIOIITBA.

006’em aucuuIuting ckiaanae 240 roaun, y Tomy umnciai 28 — nekuiinnx, 32 —
npakTudHux Ta 180 roguH camocTiiiHUX 3aHATh. B KOHTPOJII0O 3HAHB 1O
3aKiHYeHHI Kypcy — 3aJliK.

COURSE ABSTRACT

The course ‘Ecological physiology and biochemistry of hydrobionts’ envisages
the formation of comprehensive knowledge about the features of ecological and
physiological processes in hydrobionts.

The purpose of the course - the study by degree seekers of the third educational
and scientific level of the chemical composition of hydrobionts, specifics of their
metabolic processes that underlie the vital activity in aquatic animals at different stages
of their development according to the seasonal nature.

The course objective is

- to master the systemic knowledge of the metabolism basis in aquatic
animals;

- study of the mechanisms of adaptation of hydrobionts to changes in
environmental factors (abiotic, biotic, anthropogenic) at the cell, tissue and population
levels;

- determination of the ecological potential, processes of plasticity formation,
mobilization of protective functions, metabolic changes and ability of hydrobionts to
reproduce during their cultivation under artificial conditions.

The subject of the course is chemical, biochemical, physiological processes and
regularities in aquatic organisms during ontogeny.

After completing the course, the degree seekers of the third educational and
scientific level must

know:

- biochemical and physiological processes in the general process of life of the
fish organism;

- general provisions of the physiological state and within what limits the
deviation from the standard of basic parameters can occur;

- features of adaptation of different hydrobionts to a certain environment;

be able to:

- conduct properly scientific observations and experiments;

- become familiar with the basics of theoretical research;

- use the methods of quantitative and qualitative determination of
carbohydrates, lipids and proteins;

- use methods of physiological research;



- use the acquired knowledge in the preparation of an independent individual
scientific research topic.

Acquired competencies:

General competencies:

GC 7 - The rationality of the organization of intellectual labor in generalizing the
results of scientific research with the identification of goals and measures necessary to
solve the scientific and industrial problems of fisheries;

GC 3 - Ability to improve and develop their intellectual and general cultural level,
to generate new scientific-theoretical and practically directed ideas (creativity);

Professional competencies:

PC 6. - Complexity in determining the physiological and biochemical processes of
hydrobionts;

PC 7. - Ability to monitor the physiological state of the body of aquatic organisms
taking into account environmental factors;

PC 3. - Ability to create new knowledge through original research in a specialty
whose quality can be recognized at national and international levels;

PC 8. - In-depth study of tissues, cells, structures of individual organs, their
systems and apparatus in fish in ontogeny at the micro-cellular level of the organism
during adaptation and acclimatization;

PC 11. - Mastery of the methods of validation of the obtained results and rules and
normative protocols for providing truthful information of laboratory research;

PC 9. - Ability to develop modern innovative approaches to the study of the
growth rate, features of feeding the objects of the pond polyculture, modern technologies
of feeding the objects of aquaculture in the conditions of intensive cultivation;

PC 10. - Complexity of skillful use of laboratory tests in accordance with
international standards;

PC 5. - Ability to form a modern technological map of fisheries taking into
account ecological, physiological and genetic characteristics of hydrobionts.

Program learning outcomes:

PLO 15. - Know and understand the neurohumoral regulation in the body of fish
by the influence of various;

environmental factors with the ability to identify the leading physiological and
biochemical parameters in the adaptation processes of hydrobionts;

PLO 11. - To know and understand modern methods and methods of laying
laboratory experiments in fisheries;

PLO 12. - be able to determine the optimal scheme of research in fisheries, taking
into account the planned result obtained,;

PLO 16. - Be able to identify organ tissue types, morphofunctional units and
developmental stages of fish and mammals on histopreparations, and systematically study
the relationship between protein polymorphism of hydrobionts, natural resistance,
activity of the immune and antioxidant system, and protein metabolism;

PLO 7. - Initiate, organize and conduct comprehensive research in research and
innovation;



PLO 15. - To know and understand the neurohumoral regulation in the body of
fish by the influence of various environmental factors with the ability to identify the
leading physiological and biochemical parameters in the adaptation processes of
hydrobionts;

PLO 20. - Know and understand the standards of modern laboratory research, be
able to take samples of biological fluids, as well as tissues for laboratory research in
fisheries;

PLO 17. - To know the methods of intensification measures at different stages of
aquaculture cultivation, aquaculture production in different farms;

PLO 18. - To be able to determine the efficiency of the use of integrated
technologies in aquaculture in the south of Ukraine with the adaptation of European
aquaculture technologies to the domestic ones;

PLO 19. - Be able to perform modern laboratory testing procedures in accordance
with international rules of laboratory practice;

PLO 4. - Know the basic structural elements for creating an innovative "scientific
and technical product” for the purpose of registration of the author's certificate.

The length of the course is 240 hours, including 28 - lectures, 32 — practical
classes and 180 hours of self-study. Knowledge assessment at the end of the course is
based on a pass/fail grading system



