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INPOI'PAMMA
BeTynuTenbHOTro UCHBITaHUS 1O CIIELUATIBHOCTH
03.02.06 «MxTHOJIOTHSD)
Beenenue

Hacrosimas nporpaMma BKIIFOYAE€T COBPEMEHHBIE IPEICTABICHUS O CHCTEMAaTHKE
Kjlacca pbl0, Pa3MHOKEHUM M PAa3BUTUM OSTHX JKUBOTHBIX, MX OKOJOTHHM, AHATOMUH,
(hu3noNoruy, pa3BeICHNIO Pa3INYHbIX BUAOB PBIO M HCIIOJIb30BAHUIO aKBAKYJIbTYPBI PBIO st
peleHus psijia npoOieM pa3BUTUS MUPOBON SKOHOMHUKH.

[Iporpamma pa3paboTaHa SKCHEPTHBIM COBETOM BBICIIEH aTTeCTAlMOHHOW KOMHCCHU
10 OMOJIOTUYECKUM HAayKaM.

1. CucreMaTHKa ¥ BOJIOHUSA

Bunoo6paszosanue y pbi0. IlpeacraBieHus o myTsx 3BONIOLMU U (UIOTEHETHYECKOM
JpeBe y pbi0000pa3HbIX U pbIO. B3risiapl pa3HbIX HCclieI0BaTENCH HA CUCTEMY PHIO B CBSI3U C
TpeOoBaHUAMH MeXIyHapOIHOIO KOJEKCca 300J0IMYecKOil HOMEHKIATyphl. Mckonaembie u
HBIHE KUBYIUE TPYIIBI ppI0000Pa3HBIX U PBIO, UX XapaKTEPUCTUKA.

Koctucteie prider Teleostei, OCHOBHBIE IBOIIOIMOHHBIE MPEOOPA30BaHMS B TpEIeIax
STOW TPYMNIBI W COBPEMEHHBIE TMPEACTAaBICHUS O HX CHCTEMAaTHKe. XapaKTepHUCTHKa
OCHOBHBIX OTpSIIOB, CEMEWCTB, POJOB M BMJIOB KOCTHUCTBIX pbIO, MX pacIpoCTpaHEHUE,
HKOJIOTHS, TPOMBICIIOBOE 3HAYCHHE.

2. Pa3MHO:KeHMe U pa3BUTHE PbI0

Knaccudukanus sui peidbooOpa3HBIX W PHIO: IO COOTHOIIEHHUIO JKENTKAa U TJIa3MbI B
Ai1e, Mo MOp(HOreHeTUIECKUM XapaKTePUCTHKAM.

[Montun HeoOOCOOICHHOKENTKOBBIX —Aull. llpeacraBuTenn U cucTeMaTHYeCcKOe
MOJIOKEHUE PBIO M PhIO00OPA3HBIX, O00JIATAIONIMX HEOOOCOOJICHHOKEITKOBBIMU SHIIAMHU.
XapakTepuctuka MOpPGOTreHETHYECKUX IMPOILIeCCOB, KapTa MPE3YyMITUBHBIX 3a4aTKOB H
ocobenHoctu pa3BuTHs. Ilontun o0ocoGneHHOXeNTKOBBIX sull. [lpeacraBurenu u

CUCTEMATHUYECKOE OJIOKEHUE pBIO u pBI000OPA3HBIX, 00JIaaronux
000CO0JICHHOKEITKOBBIMH ~ STHIIAMH.  XapaKTePUCTUKAa MOP(HOTCHETHIECKHX TIPOIECCOB,
KapTa MPE3yMIITUBHBIX 3a4aTKOB u 0COOECHHOCTH pa3BUTHSL. MexaHu3MBbl

MOpP(OreHeTUYECKUX JBUKEHUM B SMOpHOHAIBHOM pa3BUTHUHU pbIO. CpaBHUTEIbHBIE
0COOEHHOCTH SMUOONIMKM W 3HAUYEHUE HSNUOOIMM y TpeAcTaBUTENCH 00Jaaaonmx
000CO0JIEHHOKEATKOBBIMUA U HEO00COOIEHHOKEATKOBBIMU SIHLIAMU.

CTpyKTypHBIE OCOOCHHOCTH CTPOCHHS SIUI] M 3apOJbIIIeH phIO00Opa3HBIX U PBHIO U
(dopmupoBanue 3MOproaanTaluii B SMOPHOHAIBHO-TUYMHOYHOM Pa3BUTHH.

['eTepoxpoHnr MOpP(OreHeTHYECKUX TMPOLECCOB, AMOPHOHM3ALMA pPa3BUTHUA Kak
pUMeEp TeTEPOXPOHUH.

Turbl pazBuTHs peIO (IPAMOiA, HeTpsiMOH ¢ MeTamopdozom, alevin).

3. Bo3pacr u poct pb10

BoszpactHbie u3mMeHeHus: MOppoaoruu, GU3NO0IOTHH, SKOJIOTHH Y PbIO.



3HayeHue OMNpe/eieHnsl Bo3pacTa 0coOeld B MXTHOJIOTHYECKUX HCCIEI0BaHMAIX.
[TpomOmKUTETHHOCTD KU3HH PHIO W PETTPOAYKTUBHAS IIMKINYHOCTD BUJIOB.

Brusaue okojormueckumx (akTOpOB HAa pOCT pbBIO:  TeMIepaTrypa, IHIIeBas
00€CIeYeHHOCTh, IIIOTHOCTh NomyJ sy, KomneHncannoHHslil poct y poIO.

['enernueckas perymsaius pocta. [lepHoauYHOCTh pocTa U CBSA3b C MHTEHCHBHOCTBHIO
oOMeHa BEIIeCTB.

CrniocoOwl onpenenenus Bo3pacta pelO. IloHaTue "perucrpupyromme CTpyKTypbl', UX
MHO’KECTBO U CBOMCTBA. [IpnunHbBI 1 MeXaHU3MbI POPMHUPOBAHUS IEPUOAUYECKUX ITIEMEHTOB
Ha PETUCTPUPYIONIMX CTPYKTypax. MeTobl AUCKPUMUHAIIMH TOJOBBIX U JIOTIOJHUTEIBHBIX
30H Ha PETUCTPHUPYIOMIHX CTPYKTypax. CrocoObl 00bEKTUBU3ALIMY OTIPEACTICHIS BO3PACTa.

JIuHEeHHBIN 1 BECOBOM POCT PHIO.

CnocoObl OIIEHKH pOCTa, HAONIOJACHHBIE W PACUUCIICHHBIC pa3Mephl pbi0. MeTomabl
PETPOCHEKTUBHOIO M3YUEHHS pOCTa 0COOEH M0 pEerucTpUpyrommuM cTpykrypam. [lokazarenu,
OTHUCHIBAIOUINE POCT (aOCONIIOTHBIE UM OTHOCHUTENIbHBIE, OCHOBHBIE M JIONOJHUTEIbHBIE).
Mogenu pocra psiO, ypaBuenust bepramnandu, Ypcuna, Teitnopa, 'ommperia.

4. lnHaMHuKA NONYJIsUHUH PbIO

XapaKTepUCTUKHU MOMYJISUOHHOTO OOUIIMSI, MHAECKCHI YUCICHHOCTH. YJIOB HAa €UHUILY
IPOMBICIIOBOTO ycmiins. OlieHKa OO0IIel YMCIEHHOCTHU: IMPSIMBIE YY€Thbl, METOABI MEUYEHHS,
METO/Ibl, OCHOBAHHBIE Ha aHAJIN3€ IPOU3BOAUTEILHOCTH IPOMBICIIA.

PaBHOBecHas nomyssius, ycioBus paBHoBecus. DopmasnbHas Teopus xxu3Hu pio O.M.
bapanoBa. buocraructuueckue MeToIbl NMPOrHO3a M3MEHEHHWH YHCICHHOCTH PBIO. AHAIN3
YTWJIN3UPOBAHHOI'O 3araca.

Teopus nuuamuku ctaga peid I.B. Hukomsckoro.

Mopnenu TuHaMUKH TPOMBICIIOBOTO cTafa. O0o0neHHbIE TPOAYKIMOHHBIE MOJIEIH.

Maremarnueckass UHTEPIIPETALs U OLIEHUBAHKE ITAPAMETPOB CMEPTHOCTH U POCTA.

Teopusa nuHamuueckoro 3amaca. Kpurepun peryiaupoBaHus IpoMbIcia. BUpTyanbHbIN
MOIYJISILIMOHHBIN aHAJIN3.

Teopus MONOJIHEHUS: MIIOTHOCTHASI PETYJSALMS BbDKUBAHUS (CMEPTHOCTH) B MOJEISAX
Puxepa u buseprona-Xoanra.

Buonenornyeckue B3aMMOOTHOIICHHUS, KX POJIb B IWHAMHKE MOIYJISLUI PBIO.

5. ®uznoJsiorus puid

Knaccugpukamuss pei6 no tunmam  nutaHus.  CrpoeHue U (yHKIMOHaJbHAs
XapaKTepUCTUKa OCHOBHBIX OTAEJOB MHILIEBAPUTENbHON cucTteMbl pbl0. [luineBapeHue.
[TumeBapurenbhple  GepMeHThl, HX cekpenus. CKOpOCTh M CTENEeHb IepeBapUBAHUS.
BcacriBanue. @DyHKIMOHaNbHAs Tomorpadus NHIEBApUTENLHOW CHCTEMBL. BimsHue
(bakTOpOB Ccpeabl Ha MPOLECCHl MUILEBAPEHUS U BcachblBaHMUA. JOCTYMHOCTb KOMIIOHEHTOB
nuy. [Tumessie motpedHoCTH phIO. [lepeBapuBaeMOCTh pa3IUIHBIX KOMIIOHEHTOB KOPMOB.

Ouneprerudyeckuii oOMmeH. JlpixarenbHblid  kodd¢unuent. CraHmapTHeIA  OOMEH.
Pytunnbiii ooMeH. Crnienmduyeckoe JUHAMHYECKOE JICWCTBHE IMHINU, CBS3b C BEIUYHMHOU
pammona. AxTHBHBIH oOMeH. OOmmii oOmeH. Ilmactuueckuit oomen. Ilorepu sHeprum,
YCBOEHHass W MeTabOoJIM3MpOBAaHHAS IMINA, BIMSHHE COCTaBa pallMOHA, TEMIEpaTypbl U
apyrux ¢axTopoB. BemmumHa u coctaB cyrouHoro paruona. Kosdduuuments BanoBoit u
yuctoi 3¢QdexTuBHOCTH KOHBepTHpoBaHUs nuimu. KopmoBoil ko3ddunument. bamancoBoe
YpaBHEHHUE YHEPTHH.

Hpixanue. OcoOCHHOCTH BOJABI KaK Cpelbl JUIs IbIxaHus pbio. XKaOpbl, UX cTpoeHue,
KPOBOCHA0)KE€HUE, 3aBUCUMOCTh OT BHEUIHMX (AKTOPOB M (PU3MOJIIOTMYECKOTO COCTOSHMS
pbi6. unamuka mnoTtpebneHus kuciaopoaa. Kucnoponmusie morpeOHOCTH pbiO. OpraHbl
BO3/YILIHOTO JIbIXaHUs PbIO.



CocraB u cBoiicTBa KpoBH pbl0. DOpMeHHBIE 3JIEMEHTHI KPOBH, UX (DYHKIIHS, 3puTponoss.
KucnopoHas eMKOCTh KPOBH.

Ocmoperynsnus y ppl0: TOHUYHOCTh BHYTPEHHEN M BHELIHEH cpenibl pbl0, MEXaHU3MBI
OCMOpETYJISIUN pbI0 B IPECHOW M MOPCKOH BOJE M NPH H3MEHEHUHM Cpeabl OOMTaHUS.
WNonnas perymsus.

I'opMOHBI ¥ MIX POJIb B PETYJISIIMH 0OOMEHa BEmIeCcTB. | OpMOHBI rUno¢u3a, IMUTOBUIHON
JKene3pl, MHTeppeHanbHOM U  xpoMmadduHOBON  TkaHell. DOHAOKpUHHAS  (QyHKIMS
IOJDKEITY JOYHOM JKele3bl. [1010BbIE TOPMOHBL.

6. IIHC, cencopHblie cucTteMbl

Xemopeuenus. OOmas 4yBCTBUTENBHOCTh PBIO: CTPYKTypa, (QYHKIHS W POJb B
noBegeHUU. CTpyKTypHash opraHuzanuss OOOHATENbHOH cucteMbl. DYHKIHMOHAJIbHbIE
CBOMCTBA OOOHSATENBHOM CHUCTEMBI PbIO, €€ 3HAYEHHE B Pa3IMYHbIX (opMax IOBEACHUS.
BkycoBas cucrema pblO, CTpyKkTypa M (yHKIMOHAJIbHBIE CBOMCTBA, BKYCOBBIE IMOYKH U HX
WHHepBauus, (opMupoBaHHE B OHToreHese. BkycoBble 1EeHTpbl. THIIBI BKYCOBBIX
pasnpaxuteneil. BkycoBble mpeamouTeHHss y pbl0:  BHIOBas M MOMYJSALUOHHAs
Ceun(UIHOCTh, CBSI3b C XapaKTepPOM THTAaHHUS pPBIO, BIMSHHE NHUINEBOW MOTHBAIUH,
IUILEBOrO OMbITA U JIPYTHX (PAKTOPOB Cpeibl, FeHETHUECKasl JeTePMEHUPOBAHHOCTh. Poib
BKYCOBOM peleNniMy B OBeAeHUN pbl0. OO0I1asi XuMU4ecKasi UyBCTBUTEIBHOCTD Y PbIO.

3purtenbHas cucteMa pb10. CBeTOUYBCTBUTENLHBIN amiapar, peTHHOMOTOPHAS peakIus,
akkomomauusi. OcHOBHBIE  (DYHKIMOHAJIbHbIE TapameTrpsl  3peHua. OcoOeHHOCTH
(dbopMHpOBaHUs B OHTOT€HE3€. 3HAUEHUE 3pUTENFHON peleniny B IoBeJieHnH poi0. [{BeToBoe
3perue. Oxpacka pbl0 U MEXaHNU3MBI €€ PETryIISLUN.

Mexanopeuennus. CiyxoBas cuUCTeMa, €€ CTPYKTypHas opraHuszanus. BosnockoBble
kieTku. BebepoB anmnapat. @yHKIMOHAIBHBIE CBOMCTBA CIIyXOBOM CHCTEMBI: CIIEKTpPAJIbHbIE
XapaKTePUCTUKH, qyBCTBUTEIBHOCTD, nuddepeHunanbHas YYBCTBUTEIbHOCTD.
3ByKOTeHepanusi y pblO, TUMBI 3BYKOB. Poib 3BYKOBOW CHUTHalIM3allMd B IMOBEJIEHHH PHIO.
Bectubymnsapnas cucrema poio.

bnokoBas nuHMA pbIO: CTPYKTypHas OpraHu3alus, WHHEpBalus, (HOPMHpPOBAHUE B
OHTOT€HE3€, POJIb B IMOBEIEHHM pPBIO. DiekTpopenenuus. THUIBI AIEKTPOPELEnTOPOB, HX
CTPYKTypHasi ~ opraHusauusi,  Ttomorpadusi,  (QyHKUMOHalbHble  cBoWcTBa.  Poumb
AIIEKTPOpELENIIMA B TOBeAeHUHM pbl0. Marnuropenenuus. TepMOUYyBCTBUTENBHOCTD H
TepmonpedepeHIyM.

I[MTHC ppi0. Pa3zButue OTAENOB TOJOBHOTO MO3ra y pPbIO pPa3iIWYHON SKOJOTMHU H
Bo3pacta. Jlokanu3auusi (QyHKUMH B OTHENax TrojoBHOro Mo3ra. CHMHHOW MO3T, €ro
pEeLenTOpHbI U JIOKOMOTOPHBIM armapar, MEeXaHU3Mbl KOOPIWHUPOBAHHUS IJIaBATEJIbHbBIX
JIBHOKCHUH.

7. lloBeneHue poid

AJanTHBHOE 3HAYCHHUE IOBEACHUSA. TEOPETHYECKHE W TMPAKTHUECKOS 3HAYCHHE €ro
uccienoBanusi. CrocoObl HM3ydeHHUsI TOBEIEHUSA. THUIBI TOBEJICHYECKUX PEaKIHUM.
BpoxxjeHHsle W TpHOOpPETCHHBIC JJCMEHTHI  IMOBEACHHA. KOMIUIEKCH  MTOBEICHUS.
NuauBuayalbHBIE W ONMOCPEJOBAaHHOE OOydYeHHE, «CHUTHABbHAs IPEEMCTBCHHOCTHY,
«yCIIOBHO-pe(ICKTOPHBIN (DOHI» CTAH.

BHemHss KUHEMaTHKa W THIPOJMHAMHKA IUIaBaHUs pbiO. [loHsATHE IUIaBaTeIbHON
criocoOHOCTH pBI0. BpOCKOBEIE, MaKCHMAaIbHBIE U KPEHCepCKHe CKOPOCTH TIABAHUS.



Ponp cBera B xu3HM M ToOBeleHHMU pbIO. M3MeHeHuwe xapakTtepa (oTopeakuuu B
OHTOTEHE3€ U B TEUEHHE Ce30HAa. THUMbl OTHOIIEHUS PHIO K HMCKYCCTBEHHOMY HCTOYHUKY
CBETa, MEXaHU3MbI IPUBJICUCHHS PBIO K HCKYCCTBEHHOMY MCTOYHMKY CBETA.

OnToMoTOpHast peakuus pbl0 M €e OCOOEHHOCTH TMPOSIBICHHS y pbl0 pasHBIX
IKOJIOTMYECKUX Tpynn. OpHEHTALMOHHBIE M JIOKOMOTOPHBIE KOMIIOHEHTBI PEOPEAKIIUH.
[ToporoBeie M KpUTHYECKUE CKOpPOCTU TeueHHWs. JlaOWibHBIA xapakTep peopeaknuu. [[Ba
THUIIA MTOBEJICHUSI PHIO B PEOrPaJIMEHTHBIX YCIOBUAX U UX HKOJOTHUECKOE 3HAUCHUE.

OO6opoHuTeNbHO-TINIIEBON  KOoMILIeKC mnoBeAeHus. Ilouwstue Ttpurpoda. Poub
BPOXKJCHHBIX M TNPUHOOPETEHHBIX (opM mnoBeneHus. [laccuBHbBIE M aKTHUBHBIE 3alllUTHBIE
peakuuu. XMIIHUKU-3aCaTUUKA W  XUIIHUKU-YrOHIIMKH. OcoOeHHOCTH 00pa3oBaHus
O0OOpPOHUTENBHBIX PEAKIIMNA Y MOJOJIU CTaHBIX PbIO.

CyTouHas AMHaMUKa JOCTYITHOCTH KOPMOBBIX OPIaHU3MOB.

PenponyktuBHOE mnoBeneHue. Ponab BpPOXKAEHHBIX M NPUOOPETEHHBIX peakLui,
CUTHAJIM3alMs, CIO0XKHAs MOCIEA0BATEIbHOCTD MMOBEJCHUYECKUX PEaKLUUi IPU Pa3MHOKEHUU
pb10. THIbl B3aMMOOTHOILIEHUH poANUTENed U TOTOMCTBA cpeau pbl0. THUIbI cEeMENHBIX IpyMIL.

I'pynnoBoe moBenenne u ero ¢opmbl. CraiiHOE TOBEICHHE, €r0 MEXaHH3MBI,
0COOEHHOCTH MPOsIBICHUS, POPMHUPOBAHNE B OHTOT€HE3E.

Knaccudukanus murpanuii peid6. MurpaoHHble TUKIBI PhI0. AJaNTUBHOE 3HAYEHUE
murpanuii. @OyHJaMEHTAIbHbIE NPUYMHBI M IPUYMHHO-CIEICTBEHHBIH  MEXaHU3M
ocymectBieHust Murpauuid. [loxkaTHble Murpanum wmonoau pbei0. DopMbl MOKAaTHBIX
MUTpalUMi, HMX TOBEJCHYECKHE MEXaHU3MbI, YCJIOBHS TMPOSBICHUS U OHUOJIOTHYECKOe
3HayeHue. HepectoBele murpanuu pbi0. [IpuurHbl BOSHUKHOBEHHSI HEPECTOBBIX MUTPALUM.
Opuentauust peid mpu murpanusx. CBsi3b MHUTPAMOHHOTO IMKJIA C CHCTEMON BOIHBIX
tedeHud. CriocoObl M3ydeHHs MUTparuii pei0. MeToanka MEUYEeHUsS PhIO W €€ TPHUHIIMIIHL.
[Ipuniunsl 1 cnocoObl ynpasieHus noBeneHueM pui0. [IpuknagHoe 3HaueHHE 3HAHUU O
MOBEJICHUH PHIO U €r0 MeXaHu3Max.

8. AkBaKkyJbTypa pbI0

PeiOHOE XO35UCTBO: MECTO B MHUPOBOM SKOHOMWKE, MYyTH M TEHJCHIUU PA3BHUTHUS.
[IpaBoBoe perynupoBaHue prI00JIOBCTBA, UCTOPHS U COBpeMeHHOe cocTosiHue. CoBpeMeHHOe
COCTOSIHME U MEPCTIEKTUBBI PA3BUTHS PHIOHOTO X0341CTBA JIUINPYIOLIUX CTPaH.

AKBaKynbTypa M €€ pacTyllas poJib B Pa3BUTUU PBIOOXO3SIMCTBEHHON OTpPACIIH.
3HaueHHEe M OCHOBHBIE TEHACHUUU Pa3BUTHUS MapHUKYyJbTYpbl. TeOpeTHUYEeCKHEe OCHOBBI
yIpaBiieHUs] OHTOreHe30M pbI0. OcoOeHHOCTH pa3BUTHA PIOOBOICTBAa B Kutae 1 Hopseruu.

OcHoBHble HanpasieHUs ppiooBoacTBa B Poccun. OceTpoBOACTBO U JIOCOCEBOACTBO B
Poccun: wucropuss pa3BUTHST M OCHOBHBIE TEXHOJIOTMUECKHE IpHEMBl. TermmoBoaHoe
PBIOOBOJICTBO: OCHOBHBIE OOBEKTHI M METOJBl KYJIbTUBUPOBaHMS. [ HIpOTEeXHHUECKUE
COOpPY)KEHHS MPYIOBBIX X03siicTB. MHTeHCU(UKALMOHHBIE MEPOIPHUITHS B MPECHOBOIHBIX
PBIOOBOIHBIX X03stiicTBaX. OCHOBHBIE TMOAXOIBI MPH MPOSKTUPOBAHUU M CTPOUTEIIHCTBE
CTallMOHAPHBIX PHIOOBOIHBIX 3aBOIOB U MPEANPUATUN MOTYILHOTO THIIA.
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