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ABTop: Jlopoxoa H.U. kdunH, nomeHT, kadeapa « 'yMaHUTAapHBIE U COIMATBLHO-YKOHOMUYECKHE
JUCIUTUTUHBD)

Peuensent: T'omoBuna H.M. 3aBenyromas kadeapoit, a.0.H, mpodeccop, kadeapa «BomHbie
OHuOpecypChl M IKOJOT UM

Metoanyeckre peKOMEHJAIUH 10 BBIIOTHEHUIO CAMOCTOSTENILHOW PaOOThI MO JUCHIUTUIMHE
npeAHa3HaueHbl s oOydaromumxcs 1o HampasieHuto 35.04.07 Bopanele Ouopecypcbl U
aKBaKyJIbTypa, HAIpaBICHHOCTh «YTpaBieHHWE BOJHBIMH Ouopecypcammu». Llenp MeTommueckux
yKa3aHUil: OKa3aHHE IOMOIIM OOYYaIOMIMMCS B BBIOJHEHHUH CaMOCTOSTEIbHOH pabOTHI 110
micuuiuiiHe. Hactosmme Meroandeckue yKasaHHS —COJepXKar pabOoThl, KOTOpPBIE MO3BOJIAT
00Y4YalOIMMCsI CaMOCTOSATENIFHO OBJIAACTh (PYHAaMEHTAIBHBIMH 3HAHUSAMU, TMPO(HECCHOHANTBHBIMU
YMEHHUSIMHU M HaBBIKAMHU JEATEIbHOCTH.

Meroauueckne peKOMEHIAIMU TI0 BBITIOJIHEHHIO CAMOCTOSATENIFHON pabOThl O AWCIHMIUIMHE
YTBEp)KJIEHBI Ha 3aceqannu Kadenpsl «I ' ymMaHUTapHBIE M CONMAITBHO-KOHOMUYECKHE TUCIIUILITHHBDY
«25» mas 2022 r., mpoTokon Ne5.

© JIMHUTpOBCKUN pPHIOOXO3SHUCTBEHHBI TEXHOJIOTHYECKUH HWHCTUTYT (¢pmimman) OI'BOY BO
«AcTpaxaHCKU roCyJ1apCTBEHHbBI TEXHUUECKUN YHUBEPCUTET»



Meroanueckiue pPEKOMEHJAIIMM 10  BBHITIOJHEHUIO CaMOCTOSTEIBHON
paboTHI MO AWCIUIUTHHE «MHOCMpaHHbll A3bIK 8 NPopeccuoHarbHol cheper
npeAHa3HauYeHbl JJIs1 O0ydaromnuxcs 1o HanpasienHocmu 35.04.07 Boowuwie
ouopecypcol u axeaxynemypa Hanpasenennocms "VYnpaenenue 600HbIMU
ouopecypcamu”

[lenp MeTOAWYECKHMX YyKa3aHWH: OKa3aHWE TOMOIIM OOy4aronuMmcs B
BBITIOJTHCHUH CaMOCTOSITEIbHON PaOOTHI M0 AUCHUILTUHE «HHOCMPAaHHbILL A3bIK
6 npogeccuonanvHoli chepey

Hacrosimme MeTomudecKue yKa3zaHUs CcojAep)KaT padoOThl, KOTOpHIC
MO3BOJISIT OOYYAIONUMCS CaMOCTOSITEIbHO OBJIAJIETh 3HAHUSAMHU, YMEHUSMU,
HaBBIKAMH, ONbIMOM NPAKMUYECKOU OesimenlbHOoCmu W HaNpaBlIeHbl Ha
dbopMHupOBaHUE CICAYIOMNX KOMITETECHITHH:

VK-4 Crioco0eH MPUMEHSATh COBPEMEHHBIE KOMMYHUKATHBHBIC TEXHOJIOTHH, B TOM YHCIIE
Ha HMHOCTpaHHOM(BIX) s3bIKe(ax), ISl aKaJIeMHYECKOro H MPOPECCHOHAIBHOTO
B3aUMOJICHCTBHUS

B pesynbrare BBINOTHEHUS CAMOCTOSITENIBHBIX PAOOT MO JAUCIMILUIMHBI
«HHocmpannbwlii A3vIK 8 NPogeccUuoHanbHou cghepey 00ydaromuecs JOIKHBI:
- 3HATh:

MpaBuia U 3aKOHOMEPHOCTH JIMYHON U AEOBOM YCTHOM M MUCHbMEHHOM KOMMYHHKAIUMH; - COBPEMEHHBIC
KOMMYHHKATUBHBIE ~ TEXHOJOIMM Ha PYCCKOM M  HHOCTPAaHHOM  sI3BIKaX;  CYIIECTBYIOIINE
npodeccroHaIbHbIe CO00MIeCTBA Jisi IpodeccroHaabHOro B3anmoaeiictaus (YK-4.1)

- YMETh:

IPUMEHATh Ha MPAKTHKE KOMMYHHKATHBHBIC TEXHOJIIOI'MH, METOIBI U CHOCOOBI JETOBOTO OOIICHUS IS
aKaJIeMUIeCKoro u npodeccronanbHoro p3anmoaeictus (YK-4.2)

- BJ1a/IeTh HABBIKAMHU M (MJIM) HMETh ONbIT:

METOANKON MEXINYHOCTHOTO JAEJIOBOr0 OOIICHUS] Ha PYCCKOM M MHOCTPAHHOM SI3bIKaX, C NPUMEHEHHUEM]
npoQeCCHOHANBHBIX SI3BIKOBBIX (DOPM, CPE/ICTB M COBPEMEHHBIX KOMMYHHUKAaTHBHBIX TexHOnorud u (YK-

4.3)




1. TemaTuka U 3aJaHUSI CAMOCTOSITEIbHOH PadOThI

TeMbl CcaMOCTOATENBHBIX pabOT COBHAAAOT C HA3BaHUAMH  PA3JIEIOB
TUCLMIUTUHBL «HMHOCmpannubill 361K 8 npogheccuoHanbHou cgepe» U HOPMUPYIOTCS C
YKa3aHHUEM IIEJIM CaMOCTOSITENIbHOM paboThl, 3aJaHUs], TIOPSAAKA BBIMOJIHEHUS PAaOOTHI,
(dbopMBI KOHTPOJISI, TPeOOBAaHUI K BBITOJIHCHHIO U O(POPMIICHHIO 3aaHUi. YKa3aHHBIC
BHUJIbl AYJUTOPHON M BHEAYJUTOPHOM CaMOCTOSITEIIbHOM palbOThl MO JHUCLUUILIMHE
(MOITyJTF0) COOTBETCTBYIOT 3asIBJICHHBIM B pabouell mporpaMMe 1Mo JTaHHON TUCITUTIINHE
(MomyI0).

1.1. Tema: NOATOTOBKA K TECTUPOBAHUIO.

3apanue: PemuTh TECT (JIGKCI/IKO-FDaMMaTI/I‘-IGCKI/II\;I).

UreHre M NepeBOJ TEKCTOBBIX MAaTE€pUAOB IO M3y4aeMOW TeMme, MOJArOTOBKa K
MPAaKTUYECKUM 3aHATHSAM; T[OUCK JOMOJHUTENbHOW HHpopMauuun B VHTEepHET-
MCTOYHHKAX: MOATOTOBKA K OIPOCY: COCTABIECHUE MOHOJIOTHYECKOTO BhICKA3bIBAHUS 110
TEMaM.

CopepxaHue TECTOBOIO 3aJaHUSl OPUEHTUPOBAHO Ha IOJyYEHHE OJHO3HAYHOIO
orBeTa (3axitoueHusi). [lpemmararorcst TecTbl PENpOAYKTUBHOIO (TIOJICTAHOBOYHOIO)
XapakTepa, B KOTOPOM HAMEPEHHO MPOMYIIEHO CJIOBO, M TECT € NPOAYKTUBHBIM
3alaHueM, TPEOYIOIIMM 3HAHUS-yMEHHS, KACAloUIerocs IpaMMaTUYECKUX CTPYKTYpP
U3y4aeMOro MHOCTPAHHOIO A3bIKa. TE€CTBI MO KaXXJIOH TEME COCTaBJIEHBI C y4E€TOM
YCBOEHHOT'O B XOJ€ U3yYEHHUs 3TOM TEMBI MaTepuaa.

TpeGoBanusi K BbINOJHEHUI) TAHHOTO 32/IaHUS:

Ha BbImonHEeHUsT Bcero TecTa JaeTcs OMNpPENeNIEHHOE BpeMs: Ha pEIICHUE
WHJIMBUIyaJbHOTO TECTa, cocTosmero u3 8 3amanHuid, orBoautca 30 wmuH. Tect
CUMTAETCS YCIEIIHO BBIMIOJHEHHBIM B TOM Cllydae, €CJIM OH OIIEHUBAeTCs B 8 U OoJiee
6amioB (mo 1 Gamty 3a Kakablii BEpHBIM OTBET HA 3aKPBIThIE 3aJlaHUSI U MAKCUMYM 5
0ajyIoB 3a TMOJHBIM OTBET HAa OTKPBITbIC 3aJaHus). TecT BBIMOJHSIETCS Ha
WHIUBUIYAIbHBIX OJIaHKaX, BBIIABACMbIX TIperojaBaTejieM, M CIaeTcsi eMy Ha
POBEPKY, JIMOO Ha 0OPA30BATEIILHOM MOPTaJIe

Ilops/10K BHINOJIHEHUS 32 JAHNS:

TecTsl cocTaBi€HBI C YYETOM JIEKIMOHHBIX MAaTE€pUAJOB [0 KaXAOW TeMe
JUCLMILTUHBI (MOAYJs). [ MOATOTOBKM K TeCTaM HEOOXOAUMO M3Y4YHMTh MaTepuai Mo
KaXXIOU TeME TUCHUIUIUHBI, HEOOXO0IMMO MOHSTh JIOTUKY U3JI0’KEHHOTO MaTepHaa.

e [Ipu pemieHun TeCTOB HEOOXOAMMO BBIMOJIHUTD CIEAYIOIIEE

1. BuaumarenbHO WU3y4yHMTE CTPYKTYpy TecTa, OLIEHHUTe OOBEM BpPEMEHH,
BBIJICJIIEMOT0 Ha JAHHBIM TE€CT, MOMMUTE, KAKOTO TUIIA 33JIaHUs B HEM COAEPKATCH.

2. 3anoJgHUTE NPOMYCKH, BBIOPAB OANH U3 IPEIOKEHHBIX BapUaHTOB. Eciu Bbl He
3HaeTe OTBETA HA BOIIPOC WUJIM HE YBEPEHBI B IPABUIBLHOCTH, CJIEAYET IPOIYCTUTD €r0 U
OTMETUTH, YTOOBI IOTOM K HEMY BEPHYTbHCS.

3. UM3MeHUTh TIpaMMATUYECKYH0 CTPYKTYpy  MHPEUIOKEHHS, IPOU3BEAS
COMYTCTBYIOILLME 3aMEHBI HA YPOBHE JIEKCUKU U TPAMMAaTUYECKUX KaTETOpUH.




3. MHorue 3aaHusi MOKHO OBICTpEE PELINTh, €CIIM HE UCKaTh Cpa3y IMPAaBUJIbHBIN
BapUaHT OTBETAa, a IOCJEAOBATEIBHO MCKIIIOYATh TE€, KOTOpBIE SIBHO HE MOIXOMST.
MeToa UCKIIFOUEHHUSI TTO3BOJISIET B UTOrE CKOHIIEHTPUPOBAaTh BHUMAHNE HA OJTHOM-ABYX
BEPOSITHBIX BAPUAHTAX.

4. PaccuuThIBaTh BBIITOJIHEHHE 33JaHUI HY’KHO BCEI/Ia TaK, YTOOBI OCTAIOCH BPEMS
Ha TMPOBEpPKY W MopaboTKy (mpumepHo 1/3-1/4 3ammanupoBaHHOrOo BpemeHu). Toraa
BEpPOSITHOCTh OMKMCOK CBOAMTCS K HYJIO U UMEETCA BpeMsi, YTOObl HAOpaTh MaKCUMyM
0aJJI0B Ha JIETKUX 3aJ]aHUsIX U COCPEAOTOUYUTHCS Ha PEUICHUH 00Jiee TPYAHBIX, KOTOPBIE
BHAYaJIe MPULUIOCH IPOITYCTHUTb.

5. Ilponecc yraapiBaHus IPAaBUIbHBIX OTBETOB JKEJIATEIBHO CBECTU K MUHUMYMY.

DopMa KOHTPOJISI— KOJIMYECCTBO IMPpaBHUJIBHO PCHICHHBIX TCCTOBLIX 3a,Z[aHI/H>’I

TpedoBanus K 0)OPMJICHUIO 321AHUA:

OTBeTbl Ha TECT NOJKHBI OBITH INMPEJCTaBICHBI HA O0pAa30BaTENbHOM IOpPTAJIE.
(OOpa3upl TUMOBBIX TECTOB K YyKa3zaHHbIM Temam mpuBoautrca B ®OC k Paboueit
nporpamme.)

PexoMeHnayemble HCTOYHMKM (cM. B Pabodeil mporpaMmme CIUCOK JUTEPATYpHI,
PEKOMEHIyeMOM 10 JAHHOW TeMeE, U CIUCOK MH(OPMAIIMOHHBIX PECYPCOB.)

1.2. Tema: MOATOTOBKA K OIPOCY-KBU3Y (KOHTPOJIb)

3agaHue: NMOATOTOBKA KPAaTKUX WM Pa3BEPHYTHIX OTBETOB HA MPEHJIOKEHHbIC
BOIIPOCHI 110 U3y4aEMOU TEME.

Utenue 1 rnepeBo]i y9eOHBIX TEKCTOB IO H3y4aeMOM TEME; MOUCK JOTIOJTHUTEIIHHOM
uHpopmarun B MHTEepHET-UCTOYHUKAX: TMOATOTOBKA K (POHTATLHOMY OIPOCY.
[TonroroBka Kk Tecry.

VYceTHBI ompoc HEOOXOAUM ISl MPOBEPKM 3HAHMS SI3BIKOBOTO MaTepuana u
YMEHHUS yOTPeOJISATh €ro JJIsi COCTaBJIEHUS PEUEBBIX BHICKA3BIBAHUH C IIETBIO PACKPHIThH
collepKaHUE H3ydyaeMoW TeMbl, omnucaTh CcyTh sBiIeHui. [IpoBonutrcas B dopme
(bpOHTANBHOTO, WHIWBUAYAJIBHOTO WM KOMOMHUPOBAHHOIO OIpOCa, MPU KOTOPOM
CHavaja 3a/1aeTCsl BOMPOC, a 3aTeM Ha3bIBaeTCs (paMUIIUS WM UMS CTYJIEHTa, KOTOPOMY
npeaaraeTcsi OTBETUTh Ha Bompoc. DpOHTaNBHBIA OMPOC MPOBOJAMUTCA B BBICOKOM
temrie. OTenpHBIE BOMPOCHI TIpEIaracTcsl MOAPOOHEe PaCKPBITh B WHIUBHIYATHHBIX
otBeTax. [IpenomaBarens MOKET MPOBOAUTh KOMOMHUPOBAHHBIHN OIPOC.

TpeGoBaHus K BbINOJHECHUIO JAHHOTO 3a1aHMA:

I. TloBTOpHUTH JEKCHUYECKUHA WU TpaMMATHUYECKUW MaTepual COOTBETCTBYIOIIHMX
pa3esioB yueOHMKa U y4eOHBIX TOCOOUH IO JaHHOU TeMe.

2. OnpenenuTh OCHOBHBIE MpOOJEMbl U (PaKThl, CBA3aHHBIE C COJACpPKAHUEM
U3y4aeMoOU TeMbl, IO KOTOPBIM MOTYT OBITh 3a/1aHbl BOIIPOCHI.

3. [IpocMOTpeTh NOMOJIHUTENbHBIE UICTOYHUKH UH(QOPMAIIMK N0 U3y4yaeMOl TeMeE,
B TOM yucie HTepHET-UCTOYHUKM.




IlopsiioK BHINOJIHEHHS 32 JaAHUSA:

1. IIpocaymars BOIPOC M JaTh HAa HETO KPAaTKUM WM pa3BEpHYTHIN OTBET, B
3aBHCHMOCTH OT THIIa OTIPOCa.

2. BuumaTenpbHO MpOCIyIIaTh OTBET APYroro CTyJAEHTa U CAeNaTh 3aMETKH,
Kacarolrecs HETOYHOM WIIH MPoIyIieHHOW nH(popManuu ((hakToB).

3. Caenath cooOIieHne, TOMOITHSIIONIee HHPOPMAIIIIO, TPEICTABICHHYIO IPYTUMU
CTYJACHTaMH.

TpeOoBaHusi K 0hopMJIEHHIO 32 JaHUS:

OTBeThl Ha TECT JOJDKHBI OBITh IPEACTaBIECHBI Ha 00pa30BaTEILHOM IIOpTale.
(O6pa3ipl THMOBBIX TECTOB K yKazaHHbIM TemMaM mpuBoautcsi B ®OC k Paboueit
IpOrpaMme. )

PexomeHayemble MCTOYHMKH (cM. B Pabouell mporpamme CMCOK JUTEpaTypBhl,
PEKOMEHIyeMOM 10 JAHHOW TeMeE, U CHUCOK MH(OPMAIIMOHHBIX PECYPCOB.)

PexoMeHayeMble MCTOYHUKHU (cM. B Pabouell mporpamme CIHUCOK OCHOBHOM U
JOTIOJIHUTEIIBHOW JTUTEPATYPBI, PEKOMEHIYEMOU 110 COOTBETCTBYIOIIEH TEME, U CCHUIKH
Ha pekoMeHAyeMble THTepHEeT-UCTOYHUKH, UH()OPMAIIMOHHBIE PECYPCHI. )

1.3. Tema: Iloocomoska k npouzpul8aruio Cumyauuil.

3aiaHue: NpoOUrpbIBaHUE CUTYAIIUIA.
KontponbHast pabota — camocTosiTelbHAs MHUChbMEHHAs aHaJuUTHYecKas pabora
(IpoUrpBIBAHUE CUTYAILIH).

TpeGoBaHus K BbINOJHEHUIO JTAHHOIO 3a1aHUA:

[Ipy 1OATrOTOBKE KOHTPOJBHOM paOOThl OCHOBHBIM BBICTYIA€T TBOPYECKUM
MOAXOJ, yMeHue oOpabaThiBaTh W  aHAIM3UPOBATH HUHGPOPMAIUIO,  JI€JIaTh
CaMOCTOSTENIbHbIE BBIBOJbI, OOOCHOBBIBATH LEIECO00Pa3HOCTh U AP(HEKTUBHOCTH
npejiaraéMbIX peKOMEHIAIMK U pelieHruid npoosieM, YETKO U JJOTUYHO U3J1arath CBOU
Mmbiciid. [loAroTOBKY KOHTPOJIbHOM pabOThl ClelyeT HayuHaTh C IOBTOPEHUS
COOTBETCTBYIOIIETO paszjieia yuyeOHHKa, YI4EOHBIX MOCOOMM MO JaHHOW Teme, aHaiu3a
JOTIOJTHUTENbHBIX HMCTOYHUKOB HH(OpMAlMM TO HM3y4yaeMOM TeMe M H3y4aeMOMY
WHOCTPAHHOMY SI3BIKY.

IopsiioK BHINOJHEHNS 32IaHUS:

1. TIpoaHanu3upoBaTh COAECPKATENBHYIO COCTABIISIONLYIO U3Y4Ya€MOU TEMBI.

2. O3HAaKOMHUTHCS CO CIUCKOM MPEIIaraeMbIX JIsi KOHTPOJIS JIEKCUYECKUX €IMHUII,
CJIOBOCOYETAHHM, SI3bIKOBBIX M PEUEBBIX KJIHIIIE, TPAMMATHYCCKUX KOHCTPYKITUH, U UX
PYCCKOSI3bIYHBIMU SKBUBAJICHTAMHU.

3. Ilpoananu3upoBaTh BKJIIOYEHHBIE B KOHTPOJBHBIE 3aJaHUs TMPEIOKEHUS U
OpoayMaTh CpEACTBA M MPHUEMBbI BBIMIOJHEHHUS KOHTPOJIBHOTO 3ajaHusi (IepeBO/I
PYCCKOTO TEKCTa HA aHTJIMACKUH SI3bIK).




4. BBITIOTHUTL HEOOXoauMoe JeicTBue (TEepeBO.), OMpeaesseMoe 3aJaHueM
KOHTPOJIbHOM pabOTHI.

(I)ODMa KOHTPOJISA — 3aCJIyHIMBAHHMC BBIIIOJHCHHOI'O 3aJldHHA Ha ayaAuTOPHOM
3aHATHH.

TpeOooBaHus K 0poOpMJICHHUIO 3aJaHNA

OTBeThl Ha TECT JOJDKHBI OBITh MPEACTaBICHBI HAa 00pa30BATEIILHOM MOpTAJe.
(O6pa3upl THMOBBIX TECTOB K yKazaHHbIM TemMaM mpuBoautcsi B ®OC k Paboueit
porpaMme. )

PexoMeHnayemble HCTOYHMKM (cM. B Pabodeil mporpaMmme CIUCOK JUTEPATYpHI,
PEKOMEHTyeMOM 10 JAaHHOU TeMe, U CTUCOK WH(OPMAITMOHHBIX PECYPCOB.)

1.4. Tema: NHOAIroTOBKA K YHAaCTHIO B TMCKVYCCHU.

3amaHue: MOATOTOBUTH OTBETHI HAa BOIPOCHI JUCKYCCHUM WM apTryMEHTAIUIO
CBOEH MO3UIUU 1O 00CYX)JaeMON TeME TUCKYCCHUHU.

Jluckyccust 3aKio4aeTcsl B KOJUIEKTUBHOM OOCY KJIEHHH BOIIPOCOB, MPOOIEM, UITH
comnocTaBjeHrue UHpOopMaIuu, UAeH, TPEIJI0KEHUN.

Tema PIT Ne 3: Crnennanwshas tema: «IIpoGiieMa cOXpaHEHHs U 3alUThI PHIOHBIX
3armacoBy; 001IEeKyIbTypHas TeMa: «JlocTikeHus B )KU3HU U Tpodeccum».

Tembl, BHIHOCUMBIE Ha 00CYXICHUE:

1. MupoBblie peIOHBIE 3amackl HencyeprnaeMbl/ PpIOHbBIE 3amachl MUPOBBIX MOPEH U
OKEaHOB HAXOJSTCS B OMACHOCTH.

2. Ins coxpaHeHus: oceTpoBbIX B HIDKHEBOKCKOM OacceiiHe TOCTaTOYHO OOPHOBI
c OpakonsepcTBOM / HeoOxoaumo BOCCTaHABIMBATH 3amachl OCETPOBBIX B
HwxueBobKCKOM — OacceifHe IMmyTeM  pa3BUTHSL  aKBAKyJbTypbl UM MPUMEHEHUS
COBPEMEHHBIX METO/I0B BOCITPOU3BOICTBA.

TpeGoBaHus K BbINOJHEHUIO JAHHOIO 321aHUA:

HeoOxonumo 3apaHee 03HAaKOMHUTBCSI C TEMaMU U IpoOJieMaMu, BBIHOCUMBIMU Ha
IUCKYCCHIO. 3aTeM M3ydaeTcs yueOHas JUuTepaTypa, aHaIU3UPYIOTCS JOMOJIHUTEIbHbIC
WMCTOYHUKA HHPOpPMAIMM 1O JTOM TEMaTuKe, MHIIYyTCd OTBETbl Ha BOIPOCHI,
non0upaeTcss apryMeHTalusl CBOEH TOYKM 3peHus, (aKTUUYECKHE CBEICHHUS.
Heobxoaumo 1oJsib30BaThCsl TAKUMU OCHOBHBIMH HCTOYHMKAMU HHGOPMALMM KaK:
yueOHUKM Oubnuorexku yHuBepcutera, ObC yHuBepcurera. MoxHO oOpamarbes K
Hay4yHbIM paboTaM M TpyJlaM M3BECTHBIX YUEHBIX, NEPUOANYECKUM CIIELUATbHBIM WIN
MaccoOBbIM M3JaHMsIM. PaboTas ¢ nuTepatypoil o 3aaHHON TeMe, HEOOXOAUMO YMETh
BBIJICTIATh IJIABHBIE MOMEHTBHI B MaTepuase, AJs Yero IpPOBECTH KOHCIEKTHPOBAHUE
MaTepuaiga U NOJATOTOBUTH IUIAH BBICTYIUIEHUS Ha auckyccuu. ClieqyeT NOBTOPUTH
A3BIKOBBIE M PEYEBBIC KIIMILIE, IPABUIIA PEYEBOT0 ITHKETA.




IHopsAAOK BHINOJTHEHUs 3aJAHHUA:

1. O3HakoMHUTBCS C TeMOW WM NpoOJIEMON, BBIHOCUMOM Ha 00CYXIEHUE,
BOIIPOCAMH I10 TEME TUCKYCCHUMU.

2. W3yunth pPEKOMEHJOBAHHYIO JIUTEPATypy W MPOBECTH KOHCIEKTHUPOBAaHUE
BAKHENIINX NCTOYHHUKOB.

3. IloaroToBUTH KOHCHEKT BBICTYIUIEHUMS Ha JHACKYCCUH, APTyMEHTALUIO
BBIPAKa€MOU TOYKH 3PEHUS, BOIIPOCHI MIPEAIIOIATAEMBIM ONIIOHEHTAM.

dopMa KOHTPOJIA - KAYECTBO BBICTYILICHUS OO0y4YarONIUXCs, yMEHHE 000CHOBAThH
3alMIIAEMy0 TOYKY 3pEHHsI, TIyOHMHY M JIOTUMHOCTh OTBETOB Ha BOIIPOCHI IO TEME,
00Cy)K1aeMoi Ha IUCKYCCHHU.

TpeGoBanus K 0)OPMJICHUIO 321AHUA:

OTBeThl Ha TECT JOJKHBI OBITH NPEICTABIECHBI Ha OOpa30BaTEIbHOM IOpTAaJE.
(OOpa3upl TUMOBBIX TECTOB K YyKazaHHbIM Temam mpuBoautrca B ®OC k Paboueit
nporpamme.)

PexoMeHnayemble HCTOYHMKM (cM. B Pabodeil mporpaMme CIUCOK JUTEPATYpHI,
PEKOMEHIyeMOM 10 JAHHOW TeMe, U CHUCOK MH(OPMAIIMOHHBIX PECYPCOB.)

1.5. Tema: moaAroTOBKa 3CCE

3agaHue — COCTaBUTh ICCE HA TEMY:
CneunanbHass Tema: «Hayunelii monxon K OOBEKTY  HCCIEIOBAHUS»;
00meKynbTypHas TeMa: «OTKPBITHS U H300pETEHUSD.

Dcce — COUMHEHHME HeOOoapmoro ob0beMa U CBOOOJHOH  KOMIIO3MIIHH,
BBIp@KAIONICE WHIAVNBUAYAIbHYIO TIO3MIIMIO aBTOpPAa IO KOHKPETHOMY ITOBOJY WU
001IIECTBEHHO-3HAYUMOU MpodIieme.

TpeGoBaHusI K BINOJHEHHK) TAHHOTO 321aHHUS:

TexeT qoMmKeH CoepiKaTh:

« BBOJIHYIO 9acTh: 3HaUEHUE UCCIICAYEMbBIX HAYYHBIX ()aKTOB B TCOPHH H
TIPaKTHKE.

o OCHOBHYIO 4acTh: aHAJIM3 U 0000IIIeHNE MaTepraa, pa3bICHEHHE COOCTBEHHOM
TTO3UIINH.

« BriBosibl 1 pekoMenmanuu. PaboTa o0s13aTeIbHO JOJDKHA COJEepKaTh B ceOe
OTBETHI HA BOIIPOCHI, MOCTABIICHHBIE BBOJHOM YaCThIO, IEMOHCTPUPOBATH KOHKPETHBIC
BBIBOJIBI.

Ilops/10K BbINOJHEHUS 32 JAHUS
®  COCTaBWTbH IUIaH 3CCE;
e moAoOpaTh M W3YYUTh HCTOYHHKH IO TEMe, COJAEpKallylocs B HHX
uH(pOPMAIIHIO;
® CHCTEMAaTH3UpPOBaTh M MPOAHAIU3UPOBATH COOpaHHYIO HH(MOPMALMIO IO
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npoOJieme;
®  JIJAKOHUYHO, HO €MKO PacKphITh COJEpXaHUE TEMbl, 3asBIICHHON B 3cce, U
CBOU B3IJISIIbI HA HEE;
e  0ohopMuUTh 3CcCE U CIIaTh B YCTAHOBJICHHBIN CPOK.
Cmpyxkmypa rcce:
TuTynbHBIN TUCT/TEMA dCCe.
[Inan (B cimydae 607b110T0 00BEMA dCCE).
BBenenue.
OcHOBHas 4acTb.
3aKIrOUCHHE.
CHOucox UCroabp30BaHHOMN JTUTEPATYPHI.

oukrwnE

@dopMa KOHTPOJISA: OLICHKA IIOATrOTOBJICHHOI'O O6y‘—IaIOHII/IMC$I 3CC€C.

TpeOoBaHusi K 0hOpMJIEHUIO 32 JaHUSI

OTBeThl Ha TECT JOJDKHBI OBITH TMPEACTaBICHBI HAa O0pa30BATEIILHOM IOpTAle.
(O6pa3upl THMOBBIX TECTOB K yKazaHHbIM TemMaM mpuBoautcs B ®OC k Paboueit
IporpaMme. )

PexoMeHnayemble HcTOYHMKM (cM. B Pabodeil mporpamMme CIUCOK JUTEPATYpHI,
PEKOMEHTyeMOM 10 JAaHHOU TeMe, U CITUCOK MH(OPMAIIMOHHBIX PECYPCOB.)




IIpumepsl caMOCTOATEILHOM PA0OTHI:

3aganue nusa CPC 1.
IIpouture momonuurenpHbii Teker FISH IN WATER-BASED ECOSYSTEMS wu BbImonHute

TIOCJICTCKCTOBBIC 3aJaHUA.
Ha ocnoBanum HOJ'Iy'lCHHOﬁ I/IH(bOpMaHI/II/I MEPEBCAUTE Ha AHTIIMHUCKUN S3BIK MPUBCACHHLIC HHXC
MPEAJIOKEHN A, UCITOJIB3Ysl YCBOCHHYIO MHOA3BIYHYIO TEPMUHOJIOTUIO.

1. Dxocucrema Huwxkneit Bonru (the VVolga River lower) ynukanbha u pazHooOpa3Ha Oaaroaapst
0COOEHHOCTSIM KJIMMAaTa ¥ MEHSIFOIIEHCS COJIEHOCTH BOJIBL.

2. ®diopa pernoHa HACUUTHIBAET 0K0JI0 1500 BUIOB pacTeHUM, U3 KOTOPHIX 24 BUAA SIBISTFOTCS
pEIKUMHU.

3. Kacrmiickoe Mope u nenbra Bonri u3BecTHHI 3amacaMy IIEHHOM MMPOMBICIIOBON PHIOEI, COCTOSTHHE
KOTOPBIX B IOCJIEIHEE BPEMs YXYALIACTCS M3-3a BIUSHUS YeJI0BEYECKOro (pakropa.

4. MHorue BUABI pBIO HE MOTYT aJalTHPOBATHCS K TOBHIIIAIOIIEICS COJIEHOCTH BOJIBI B HUKHEW 9acTH
Bonru u MUTpUPYIOT BHIIIE 110 TEYSHHIO.

5. YXynmeHne ycloBuid 0OUTaHUs SHAEMHYECKUX BUI0B Kaciniickoro Mopsi MOXKeT OBITh CBSI3aHO C
MOSIBJICHHEM KOHKYPHPYIOLINX BHEAPSIOLUINXCS BUAOB.

FISH IN WATER-BASED ECOSYSTEMS
Exercise 1. Read and understand the text.

Composition of aquatic ecosystems

It is a well-known fact that fishes can be found practically in all major aquatic
habitats: lakes, big and small rivers, ice-covered oceans, tropical seas, ponds, etc.
Together with other aquatic inhabitants they form aquatic ecosystems in which they are
considered a dominant component. Aquatic biodiversity varies from region to region,
and it is essential to the functioning of ecosystems. The greatest biodiversity is found in
tropical latitudes with their estimated 3,000 species of fish and 4,000 species of
mollusks. Unique aquatic groups are more typical of fresh-water habitats due to the fact
that they are often isolated from one another by natural barriers. Nonetheless, Antarctic
habitats also support such unique aquatic groups as the albatross, penguin, and large
marine mammals: whale and seal. Species in the ecosystem perform different or
overlapping functions and their interactions may even be restricted only to those of the
food webs.

To survive in a variety of environments fishes have evolved all kinds of
adaptations: anatomical, physiological, behavioral, and ecological. Genetic variation
also allows species to adapt to changing habitat. Examples are numerous. Some Arctic
fishes have no hemoglobin. Many deep-sea forms can swallow prey larger than
themselves. Others have modified their body parts to attract prey, some species
significantly change the shape of their bodies to deter predators, or even produce large
amounts of high-voltage electricity for this purpose. Pelagic shark and tunas have

1



circulatory systems designed to maintain their body temperatures higher than their
surroundings. Gender change is common among fishes. It is also not unusual that fishes
grow and change their ecological role several times throughout their lives.

Coral reefs, ocean depths, mountain rivers, estuaries and other types of water-
based ecosystems are particularly fragile. The loss of a single species can have
profound effects for the ecosystem as a whole. Habitats with little diversity generally
suffer most as a disturbance of one species may cause the collapse of the entire network
of interactions. The deterioration of biota habitat can be caused by such natural
phenomena like earthquakes, floods, draught. Aquatic biodiversity is threatened by
human activities as well. These may result in pollution of habitats from industry
effluents, agriculture use of fertilizers or pesticides. Building of dams and marshy areas
drainage destroys many river ecosystems. Overfishing is the largest threat to
biodiversity in rivers, seas and oceans. Thus, to preserve aquatic biodiversity it is
necessary to keep water-based ecosystems and their environment intact.

Exercise 2. Comprehension. Answer the questions.

1. What component is considered dominating in aquatic ecosystems?
2. In which areas is aquatic biodiversity the greatest?

3. Why are unique aquatic groups more typical of fresh-water habitats?
4. Which unique aquatic groups can be found in Arctic habitats?

5. How can the interaction of different species in an ecosystem be characterized?
6. What helps fishes to survive in a variety of environments?

7. Which modification is common among fishes?

8. Why is a loss of a single species harmful for the ecosystem?

9. What are the natural causes of an ecosystem deterioration?

10. How can human activity destroy an aquatic biodiversity?

Exercise 3. Match words in A and B.

A. Mommock, MecTo obuTaHus, J00bIYA, TE€MOTJIOOWH, HaBOJHEHHWE, aKyJa,
OuoTa, W3OBITOYHBIM BBUIOB, IPECHOBOIHBIM, MOPCKHE MIICKOIUTAIOIINE, BHI,
KPOBEHOCHasi cucTema, OMopazHooOpa3ue, XWIIHUK, reHaep (1moii), pa3pyliarb, KUT,
XPYIKHM, MUIUS, TMIIEBAs LETb, TPOIMMUYECKHE IIUPOTHI, popMa TeJa.

B. Biodiversity, habitat, gender, marine mammals, species, food web, whale,
prey, predator, mussel, tropical latitudes, mollusk, fresh-water, flood, circulatory
system, destroy, shape of the body, fragile, hemoglobin, shark, biota, overfishing.

Exercise 4. Find definitions to the following words:

plankton, marine mammals, flowing-water habitat, salinity, biodiversity,
variation, pelagic organisms, deep-sea forms, predators, inhabitant.



1. Changes in biological organisms caused by changes in their environment.

2. Tiny biological organisms that float along with currents and provide food for
fish and whales.

3. What is understood as the variety of biological organisms in a given area,
habitat, or ecosystem.

4. Benthic species living on the ocean bootom.

5. Aquatic habitats characterized by water currents.

6. Biological organisms (e.g. animals) that kill other biological organisms (prey)
in order to survive.

7. A biological organism that lives in a particular place.

8. The mass of grams of dissolved inorganic matter in water or soils
(concentrations expressed in %/q0; PSU).

9. Aguatic organisms living in water column.

10. Aquatic mammals that constitute an element of ocean or aquatic ecosystems.

Exercise 5. Fill in the blanks with appropriate words and word combinations
given in italics:

adaptations, supports, temperatures, fishing, biota, fertilizers, prey, fresh-water,
species, mammals.

1. The book describes the number of different ... of plants and animals within the
wetlands area.

2. Unlike oceans, ... habitats often are isolated from one another.

3. ... and diversity are interwoven throughout the evolutionary history of fishes.

4. The Great Barrier Reef, off the coast of Australia, ... over 700 species of coral.

5. Many fishes in the Antarctic Ocean possesss special molecular propertires to
deal with the cold water ... .

6. Some sharks have a placental structure as complex as any found in ... .

7. Predatory tactics include attracting ... with modified body parts.

8. Living organisms, i.€. ... have scientific and educational value.

9. Agricultural runoff may contain residues of ... or pesticides.

10. ... is a powerful evolutionary force which can affect population structure.

Exercise 6. Complete the sentences and translate them.

1. Biodiversity describes ...

2. Gender variation allows species ...

3. Natural barriers in fresh-water habitats result ...

4. Scientists have shown that habitats with greater biodiversity ...
5. Preservation of large, intact areas of habitat is necessary ...



6. Extensive fossil record proved that fishes are excellent ...
7. The intertidal zone has the greatest density of living organisms ...

a. in the evolution of distinct species.

b. are better able to recover from various disturbances.

c. the variety of biological organisms in a given habitat, or ecosystem.
d. showcases of the evolutionary process.

e. among marine environments.

f. for the continued function of ecosystems.

g. to adapt to changes in their environment.

Exercise 7. Change Russian words for their English equivalents. Read and
translate the text.

Biodiversity of the Caspian Sea habitat

The biodiversity of the Caspian Sea is poor, probably, due to the variable salinity.
For (mpecnoBoanblit) fauna and flora the salinity levels of the Caspian Sea is too high,
and for (mopckwue Bubl) the salinity is too low. Thus, the modern Caspian Sea is only
suitable for species (amantupoasmmuiics) to slightly saline waters. Despite these
particular salinity (yciosus), the Caspian Sea is home to 87 species of microphytes and
many species of green algae.

The Caspian Sea was isolated from other (oxeansr) thousands of years ago which
resulted in the extreme variety of biotopes as well as biotic and abiotic conditions.
There also has developed distinctive species of ichthyofauna endemic to the Caspian
Sea. The only endemic (mnexonuraroriee) in the Caspian Sea is the Caspian (TroseHb)
(Phoca caspica).

The greatest variety of inhabitants in the Caspian Sea is within (psi6a) and
crustaceous species. These species, along with species of protozoa, invertebrates,
vertebrates and parasitic organisms have developed good osmoregulatory
(cmocobHOCTH), SO they are capable of living in a very wide range of salinities.

However, the important feature of the present day fauna and flora of the Caspian
Sea is a large number of introduced species to which endemic species are often poor
competitors. These organisms are of different (mpoucxoxxnenue): Arctic, Atlantic,
Meditteranean. But some species originated from the Caspian Sea have also been
introduced into different (sxocucremsr). The example is 'zebra (Mugun)' (Dreissena
polymorpha) which were introduced into Europe and later to the Americas during the
19th Century. It is a well-known fact that introduced species can cause
(sxomormueckuii) imbalances within the new ecosystem which may lead to further
environmental problems.



Exercise 8. Read the text and answer the questions in each passage.

THE INFLUENCE OF CLIMATE CHANGE
ON WATER-BASED ECOSYSTEMS

1. What kind of problems does the deterioration of aquatic organism habitat
cause?

Water-based ecosystems are particularly vulnerable to climate change, as they
experience its direct influence. The threats of the climate change to aquatic habitats
include changes in water temperature, location and timing of ocean currents, increased
precipitations causing changes in estuaries and rising sea level, more frequent and
extreme storms which imperil habitats, etc. Droughts can cause changes in lake water
levels and river flows. The deterioration of aquatic organism habitat causes not only
environmental problems. It can as well threaten human communities dependent on
fisheries and aquaculture, reducing the global fish supply for consumption.

2. How can local ecosystems alter in fish stock?

When the sea surface temperature rises, there frequently observed harmful algae
blooming. As a consequence, the level of dissolved oxygen in water decreases, plankton
composition changes, fouling organisms such as parasites and pests cause incidence of
diseases. Local ecosystems are altered in the composition and abundance of fish stock
as to competitors, predators and invasive species. Changes in location and size of
suitable range for particular species are followed by changes in timing and success of
migrations and spawning. Higher sea temperature is a major cause of coral bleaching
and damage to coral reef ecosystems, especially to breeding habitats, around the globe.

3. What are the causes of wild fish stock depletion?

Rising sea level can damage and destroy many coastal ecosystems such as
mangroves and salt marshes, which are essential to maintaining wild fish stock.
Availability of wild fish will also be harmed by higher inland water temperatures and
worsening water quality. Inland temperature changes provide favourable conditions for
bringing new pathogens and predators. The abundance of food available to fishery
species decreases reducing fish growth and potential yields. It even can lead to the loss
of some species. It should be noted that ocean currents altering their location and timing
can account for nutrient supply in surface waters and, consequently, wild fish stock
productivity.



4. Why is the predicted global warming considered a threat to aquatic
organisms?

Increase in frequency and intensity of storms and draughts cause changes in
water salinity and water quality which may lead to the loss of wild and cultured stock.
Changes in precipitation and water availability can force some species to migrate. This
can result in altered distribution, composition and abundance of fish stock. Under the
scenario of 2 - 6° C global warming, precipitation is forecast to decline in South-Asian
regions during the dry season and increase during the wet season, expanding flood-
prone areas by 23-39%. It might reduce spawning success of river fishes due to higher
wet season river flows and fish survival in lower dry season flows. Human responses,
like hydraulic engineering projects, can lead to the loss of habitat for many aquatic
organisms, fish species included.

Exercise 9. Translate into English.

1. Okxocucrema Hroxnueii Bonru (the Volga River lower) yaukanbHa n
pazHooOpa3Ha Osarogapsi 0COOEHHOCTSIM KJIMMaTa U MEHSIOIIECHCS COJICHOCTH BOJIBI.

2. ®yopa pernoHa HacuUTHIBAET OKOJIO 1500 BUIOB pacTeHnid, U3 KOTOPBIX 24
BU/JIA SIBIIIFOTCS] PEAKUMH.

3. Kacnmiickoe Mope u esibTa Bosiru nu3BecTHsl 3anacaMu LIEHHOM MPOMBICTIOBOM
PBIOBI, COCTOSTHHE KOTOPBIX B MOCJICIHEE BPEMS YXY/IIAETCS U3-3a BIUSHUS
YeJI0BeYECKOro (hakTopa.

4. MHorue BUbI pbIO HE MOTYT aIaITUPOBATHCS K MOBBIIIAIONIEHCS COJICHOCTH
BO/JIbI B HMPKHEW 4acTH BOJIrM 1 MUTPUPYIOT BBILIE IO TEYEHHUIO.

5. ¥Yxynmenue ycnoBuii oOUTaHUs SHIAEMUYECKUX BUI0B Kacnuiickoro Mops
MOXKET OBITh CBSI3aHO C MOSIBICHUEM KOHKYPHUPYIOIIUX BHEIPSIOMINXCS BUIOB.

Exercise 10. Discuss with your group-mates possible threats to the ecosystems of
your region.

3ananue asa CPC_2.

Exercise 7. Change Russian words for their English equivalents. Read and
translate the text.
Feeding adaptations in fishes




Limited light and vast spaces mean that food is rather scarce in the deep sea. All
marine (muieBas memouka) originate in the euphotic zone, which makes up about 3% of
the ocean. All deepsea fishes are carnivorous, feeding either on (3oomnankron), larger
invertebrates, or other fish. Food scarcity makes both saving and obtaining (aueprusi)
the first-rate task, thus deepsea fishes show a number of convergent foraging
characteristics.

Feeding involves biting, sucking, chewing, and swallowing. These processes are
even reflected in the names of some species, such as gulpers, swallowers. All fish
feeding on plankton have a small (pot) and numerous fine (>xa6psr1) rakers, whereas
(xumuaukm) on larger animals have larger mouths and fewer gill rakers, hinged
(uemroctr) and (pactsxumeie sxenynku). Fishes searching food in water column rely
mainly on (3penue).

Chemoreceptors, touch, (BKyc u 3amnax) are used by species that possess barbells,
such as sturgeons or cods. They move along the bottom probing into sediments with
their muscular barbels. Most fish that feed on (momtocku) or echinoderms crush the
shell in the mouth, using molarlike (3y6sr), which may be located deep in the (roTka).
Final handling of food occurs as chemical breakdown in the stomach and (kume4ynux).

Many deepsea fishes undertake evening and dawn migrations in the water column
exploiting surface currents that bring new food. Others stay relatively motionless luring
prey by bioluminescent colouring, which minimize their (metadbonnyeckwuii) activity.
The level of generated (dpepmentsr) in such species are lower than in their shallow
water relatives. There are also structural changes in bones and muscles which make the
mass of fish closer to neutral (maByuecTs).

Exercise 7. Read the text and answer the questions in each passage.

e STAGES OF FISH’S LIFE

e 1. What are the stages of fish’s life?

e Fish grow and change throughout their lives, i.e. they undergo several
transitional stages. Eggs, larvae, juveniles, growth and aging are followed by
changes in the organ systems of fish. There are two important events in the early
life of a fish: the first one is hatching or birth, and the second event is the onset of
exogenous feeding. Though eggs and larvae are considered the most vulnerable
stages during the life history of an individual, some fishes are known for their
postreproductive period when the degeneration of a fish’s organs cause death.

e 2. How is the free-swimming larvae with a yolk sack called?



¢ Ichthyologists consider that larval stage begins as soon as the fish
hatches from the egg. For larvae the yolk serves as a food source till the transition
to plankton as forage. The young may be free-swimming and still have a large
yolk sac. In this case it is termed “a free embryo”, or “yolk-sack larvae”. The
term “fry” is used for advanced larvae at the stage when the yolk is absorbed and
the fish becomes dependent on other food sources, or for early juveniles. When
larvae that initially occupy a nest become capable of swimming above the nest,
they reach a swim-up stage. In general, the larval stage continues until
development of the axial skeleton, fins, and organ systems is complete.

e 3. Why is it necessary for juveniles to store sufficient energy during
their first summer?

e The juvenile phase is characterised by the full development of axial
skeleton, all organ systems, pigmentation, and fins. In fact, at this time fish looks
like a miniature adult. This transition can be brief and relatively simple (minutes
or hours) in some species, or can require several weeks and be very complicated
in others. The juvenile stage is characterized by selection of food acquisition and
formation of abilities to avoid predators. The chief task of fish at this stage is to
acquire sufficient energy store during summer to survive in their first winter
period. To acquire enough energy and to grow, they must be able to establish and
defend their feeding territory.

4. Which factors influence fish growth and aging?

Age is generally correlated with size, although sufficient variation in size at any
particular age exists in most species. While a fish grows, scales which begin to develop
during the larval stage also grow and give a record of fish age in years. Fish growth
typically slows down when they enter spawning condition, as energy is allocated away
from growth to the gamete production and reproductive behavior. A decrease in feeding
also results in slowing down fish growth. As a fish ages, the balance between such
functions as feeding, locomotion, and predator avoidance shift. While juveniles mainly
exhibit locomotory and defensive traits, adults of the same species maximize their
feeding performance. Fish growing and aging highly depend on the conditions of
habitat and their changes which take place during an animal’s life cycle.

SOME FACTS ABOUT FISH PHYSIOLOGY

In fish, food is ingested through the mouth and then broken down in the
esophagus. When it enters the stomach, the food is further broken down and, in many
fish, further processed in fingerlike pouches called pyloric caeca. The pyloric caeca
secrete digestive enzymes and absorb nutrients from the digested food. Organs such as
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the liver and pancreas add enzymes and various digestive chemicals as the food moves
through the digestive tract. The intestine completes the process of digestion and nutrient
absorption.

e Most fish exchange gases by using gills that are located on either side of
the pharynx. Gills are made up of threadlike structures called filaments. Each
filament contains a network of capillaries that allow a large surface area for the
exchange of oxygen and carbon dioxide. Fish exchange gases by pulling oxygen-
rich water through their mouths and pumping it over their gill filaments. The
blood in the capillaries flows in the opposite direction to the water, causing
counter current exchange. They then push the oxygen-poor water out through
openings in the sides of the pharynx.

Fish typically have quite small brains relative to body size when compared with
other vertebrates, typically one-fifteenth the mass of the brain from a similarly sized
bird or mammal. However, some fishes have relatively large brains. The brain is
divided into several regions. At the front are the olfactory lobes which are very large in
fishes that hunt primarily by smell, such as hagfish, sharks, and catfish. Behind the
olfactory lobes is the two-lobed telencephalon, the equivalent structure to the cerebrum
in higher vertebrates. In fishes the telencephalon is concerned mostly with olfaction.
Together these structures form the forebrain. Connecting the forebrain to the midbrain
Is the diencephalon. It performs a number of functions associated with hormones and
homeostasis. The pineal body lies just above the diencephalon. This structure performs
many different functions including detecting light, maintaining circadian rhythms, and
controlling colour changes.

The midbrain or mesencephalon contains the two optic lobes. These are very
large in species that hunt by sight, such as rainbow trout and cichlids.The hindbrain or
metencephalon is particularly involved in swimming and balance. The cerebellum is a
single-lobed structure that is usually very large, typically the biggest part of the brain.
The brain stem or myelencephalon is the most posterior part of the brain. As well as
controlling the functions of some of the muscles and body organs, in bony fish at least
the brain stem is also concerned with respiration and osmoregulation.

Most fish possess highly developed sense organs. Nearly all daylight fish have
well-developed eyes that have color vision that is at least as good as a human's. Many
fish also have specialized cells known as chemoreceptors that are responsible for
extraordinary senses of taste and smell. Although they have ears in their heads, many
fish may not hear sounds very well. However, most fishes have sensitive receptors that
form the lateral line system. The lateral line system allows for many fish to detect
gentle currents and vibrations, as well as to sense the motion of other nearby fish and

prey.

FISH ANATOMY

Exercise 1. Read and understand the text.



Fish basic anatomy

The knowledge of basic anatomy is fundamental to appreciating fish biology.
Like any vertebrate, fish is a bilaterally symmetrical animal, with its right and left sides
mirror images. The skeleton is made up of many bones and provides much of the
framework as it supports the remainder of the body and gives it rigidity. The scull, or
cranium, is the part of the axial endoskeleton. It is a complex structure made of several
components that enclose and protect the brain which is divided into several regions, and
such sense organs as eyes and ears. The part of the scull called branchiocranium or
visceral cranium is formed as a series of arches which support gills. The upper and
lower jaws bear teeth, though skulls differ among the basic groups of fishes as to the
presence of teeth and jaws.

The vertebral column runs along the upper part of the body cylinder. It is made of
a series of bony or cartilaginous discs and is usually divided into precaudal and caudal
vertebrae with various bony elements projecting from them. Dorsally, there is an
elongated neural spine within which a neural arch is located, the spinal cord passing
inside. Attached to the vertebrae are pleural ribs, usually from the third vertebra to the
last precaudal one. They are distinct from intermuscular bones and serve to protect the
viscera.

A characteristic of fishes are the fins. Most fishes have two sets of paired fins —
the pectorals, just behind the gills on the side of the head, and the pelvics, usually
situated farther back. The median or unpaired fins consist of the dorsal, anal and
adipose fins. The dorsal fin located along the mid-line on the top of the body may be
subdivided into a spiny and a soft part, depending on the material of fin rays. At the
very back is the caudal, or tail fin which in different fish species can vary in both
external shape and internal anatomy. Scales are the characteristic external covering of
fishes. There are four basic types of scales: placoid, cosmoid, ganoid, cycloid.

The viscera includes muscles, cardiovascular system, alimentary canal, gas
bladder, kidneys, liver, pancreas, intestine, gall bladder, gonads, and nervous system.
Fish muscle is structurally similar to that of other vertebrata and are divided into three
types: skeletal, smooth, or nonskeletal, and cardiac, or heart muscle. The heart consists
of two chambers: auricle (or atrium) and ventrical. It is located posterior and ventral to
the gills. The cardiovascular system also includes arteries, veins and capillaries. The
basic flow of blood is straightforward: from the heart that works like a pump to the
gills, to the organ systems, and back to the heart. The gas bladder (or swimming
bladder) is a thin-walled sac filled with gas. It is located between the alimentary canal
and paired kidneys. The length of intestine varies according to fish feeding habits. It is
much shorter in carnivorous species in comparison to herbivorous ones.

Exercise 2. Comprehension. Answer the questions.
1. What makes fish similar to other vertebrates?
2. Which part of the fish skeleton encloses the brain?



3. What is the composition of the vertebral column?

4. Where does the spinal cord pass?

5. Which bones are attached to the vertebrae?

6. What kind of fins do fish possess?

7. What is the external covering of fishes?

8. Which organs are included in the viscera?

9. What are muscle types in fish?

10. How is the cardiovascular system in fish characterized?

11. What is a gas bladder in its form and content?

12. Why does the intestine length vary in different fish species?

Exercise 3. Match words in A and B.

A. TInaBHMK, XpAIIEBOM, TEYEHb, CEPALE, HEPBHBIM TSK, Ta30BbIA, peOpoO,
ITIO3BOHOYHHUK, HI/IH_[eBapI/ITeJIBHHﬁ TPpaKT, MbIIIIA, IpCACCpANC, II0O3BOHOK, BCHA,
KEeIyno4YeK, KOCTb, 4YeIIys, IOYKH, MO3T, apTepus, UeIIOCTh, CIIMHHOH, 3YOBI,
TUTACTUHKOOOPA3HbIN, >KETYHBIA My3bIpb, TPYIHOM, KHIIEYHUK, HeWpaiabHas ayra,
XBOCT, MOJKEIYJOYHAsl Keje3a, BHUCIEPANbHbIA 4Yepen, BHYTPEHHOCTH, KaOpbl,
OCTHUCTBIM OTPOCTOK BEPXHEU TyTH MO3BOHKA.

B. Jaw, alimentary canal, liver, visceral cranium, dorsal, heart, brain, rib, fin,
viscera, placoid, auricle, pancreas, gall bladder, ventricle, teeth, gills, kidneys, neural
arch, neural spine, spinal cord, intestine, cartilaginous, bone, pelvic, pectoral, tail,
vertebral column, artery, vein, muscle, vertebra, scale.

Exercise 4. Find definitions to the following words:

branchiocranium, cardiovascular system, gills, viscera, alimentary canal,
anatomy, fins, nervous system, artery, kidneys.

1. Wing-like structures, small or large, which give fish stability in water and aid
them in moving or steering.

2. a) The scientific study of the physical structure of an animal or plant; b) The
body of an animal (or human), or its structure.

3. Paired longitudinal structures located ventral to the vertebral column and
involved in excretion and osmoregulation.

4. A part of a scull consisting of a series of endoskeletal arches that form gill arch
supports.

5. A large blood vessel that brings blood to and from the gills.

6. The tract which consists of the mouth, pharynx, esophagus, stomach, intestine
and rectum.

7. A system divided into cerebrospinal system (composed of the central nervous
system and the peripheral one) and autonomic systems.



8. The organs and organ systems called “guts” in everyday language.

9. Organs located on either side of the pharynx and made up of threadlike
structures called “filaments”.

10. A system that serves all bodily functions in fish: respiration, digestion,
excretion, osmoregulation, etc.

Exercise 5. Fill in the blanks with appropriate words and word combinations
given in italics:

unpaired, artery, muscles, tail, bones, placoid, jaw, circulatory system, scull,
vertebra.

1. Identification of ... is important in paleontology, in identifying food of
predatory fishes, and in zooarcheology.

2. The ... has two major components: the neurocranium and the branchiocranium.

3. The mandibular arch forms the upper ... and is composed entirely of dermal
bones in bony fishes.

4. Typically, there is one ... per body segment of fish.

5. The main ... of the body, the dorsal aorta, passes ventral to the precaudal
vertebrae toward the end of the abdominal cavity.

6. Most bony fishes have equal-lobed ... in which the caudal fin rays are arranged
symmetrically.

7. In jawless fishes the median or ... fins are supported by cartilaginous rods.

8. The outer layer of the ... scale is hard, enamel-like vitrodentine, which is
noncellular and has a very low organic content.

9. Seven main ... are responsible for opening and closing the jaws during feeding
and breathing.

10. Heart valves prevent backflow of blood and maintain pressure in the ... ... .

Exercise 6. Complete the sentences and translate them.

. The basic pattern of the cardiovascular system ...

. Heart size as a proportion of body weight is lower in fishes ...

. The sexes in fishes are usually separate,...

. The pancreas is both an endocrine organ ...

. The muscles involved in electrogeneration in some fish species...

. The important factor is not only the actual length of the intestine...
. The original function of the gas bladder was probably as a lung, ...

~N O L B W

a. and an exocrine organ that produces digestive enzymes.
b. and the gonads are usually paired.



c. but also the internal surface area of the intestinal mucosa.
d. are modified skeletal muscles.

e. is a single-pump, single-circuit system.

f. but in most fishes today it helps to control buoyancy.

g. than in other vertebrates.

Exercise 7. Change Russian words for their English equivalents. Read and
translate the text.

The early history of fishes

As fishes were the first (mo3Bonounsie), it IS important to understand their
evolutionary history. Of extinct species the first were termed Ostacoderms (“shell-
skinned”), as they had a bony shield that covered the (romosa) and thorax. The next
species were termed Pteraspidomorphi; the impressions on the inside of the head plates
indicated that they had two separate olfactory bulbs in the (mo3r). They also had
symmetrical (xsocrt), full body armor, and multiple branchial openings.

Anaspida forms, such as Pharingolepis, originated in nearshore (Mopckoii)
habitats and gradually entered (npecHsriit) water. They were seldom larger than 15 cm,
and their (remo) was covered largerly with overlapping, tuberculate scales. They also
developed flexible, lateral, finlike projections that had (msemmmer) and an internal
(ckener), which provided them with considerable maneurability.

Thelodonts (‘nipple (3y0s1)”) were abundant and widespread. Most were
depressed, with a horizontal (pot), asymmetrical tails and a detectable (6oxoBast uHuM)
running the length of the body. Many thelodonts had (criuxHoO# M aHanbHbIH) “fins”.
While swimming they skimmed and filtered small (opranusmer) from bottom
sediments. It is also suggested that some genera may have been water column
swimmers.

Osteostracomorphi is a superclass containing one class and three orders of
(6ecuemoctroit) fishes. The best known is a freshwater group Cephalospidiforms
which evolved in jawed species. They had (mapusie) lateral appendages. The internal
(amatomus) of the head was identified as consisting of the braincase containing cranial
(uepBh1), olfactory opening, (kpoBs) vessels, two vertical semicircular canals and other
details. Recent analyses indicate that the osteostracomorphs are distant ancestors to
modern lampreys.

Exercise 8. Read the text and answer the questions in each passage.

LIVING REPRESENTATIVES OF PRIMITIVE FISHES

1. How can the relationship of modern and extinct fish species be proved?
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It is a well-known fact that a small number of anatomically primitive species can
be found on all the continents of the globe, often in tropical, subtropical, or swampy
habitats. These fishes represent the last remaining representatives of groups that
dominated aquatic environments during the Paleozoic and Mesozoic periods. The
ancestry of some species can be easily traced to several extinct groups. The close
relationship of others can only be surmised from anatomical similarities. These “living
fossils” prove the fact that every species is a mixture of ancestral and derived
characteristics.

2. Why are lancelets considered to be ancestors to fishes?

Lancelets are argued by many not to be fish because they lack many diagnostic
characters. However, their evolutionary and anatomical affinities are much closer to the
vertebrata, which justifies their being studied by ichthyologists. Lancelets differ from
typical fishes by lacking most parts of a head: a cranium, a brain, complex eyes,
external nostrils, or ears. They also lack vertebrae, scales, genital ducts, a heart, red
blood cells, hemoglobin, gills, and have only one cell layer in the epidermis. The
conclusion on similarities between lancelets and fishes is supported by the fact that
lancelets have the perforated pharynx, segmented axial muscles, a notochord, a dorsal
nerve cord, and a postanal tail.

3. To which extinct group of fishes are hagfish and lamprey related?

The extinct groups of fishes are very different from one another, as the extant
jawless fishes differ from presumed ancestral groups and from each other. Hence, the
ancestor-descendant relationship of such jawless fishes as hagfishes and lampreys is
questioned. These species are traditionally treated as related orders in the subclass
Cyclostomata (“round moths”), which is supported by recent molecular studies.
Besides, they show similarities in the body morphology, which is thought to reflect
convergent evolution. Besides anatomical features, they also share a host of
physiological and biochemical characteristics. A major similarity between these species
involves their immune responses, as well. Their immune system has immunoglobulin-
type antigen receptors that produce pathogen-specific antibodies in response to
microbes.

4. What is the main reason to deal with lampreys and hagfishes
independently?

In spite of some similarities between hagfish and lamprey, it is recommended to
deal with them individually and independently, and appreciate them as unique yet
primitive organisms as they are. Hagfishes are more primitive and belong to separate,
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non-vertebrate group of Mixinomorphi class. Lampreys are placed in the infraphylum
Vertebrata, and are characterized by dermal skeletal elements and neural crest tissue.
Although lampreys and hagfishes are scaleless, the former lack the mucus-producing
capability as contrasted to the latter. Lampreys have one or two dorsal fins, while
hagfishes have a single continuous caudal fin. The mouth of lampreys is terminal, that
of the hagfishes is subterminal. These and other differences point out the disparate
nature of the two species.

Exercise 9. Translate into English.

I. HGKOTOpBIe BUBI pr6 06nana10T CIIMHHBIM IINIABHUKOM, Pa3aCJICHHBIM Ha JIBC
4acCTu, IICpBasd N3 KOTOPBIX 06pa3OBaHa TBCPABIMU KOJIOYHUMHU JTydaMHU.

2. Teno ppIO MOKPBITO YELIyEl, KOTOpask pacTeT NPONOPLUUOHAIBHO POCTY PHIOBI.

3. [IumeBapuTeNnbHBIA TPAKT PHIO BKIIFOYAET POT, YEIIFOCTH, IOKPBITHIE Y
OOJIBIIMHCTBA BUIOB 3y0amHu, IJIOTKY, MULIEBO, )KEIY0K, KUIIIEUHUK, IICUEHb,
IIOJKEITYJOUYHYIO JKEJIE3y, aHAJIbHOE OTBEPCTHE.

4.V XUIIHBIX PbIO KUIIIEUHUK OOBIYHO KOPOTKHUMA, & Y PACTUTEIHHOSAHBIX BUIOB
OH JJITMHHBIN.

5. Kak u y 1pyrux no3BOHOYHBIX, HEPBHASI CUCTEMA PbIO BKIIFOUAET MO3T,
COCTOSIIIIMM U3 HECKOJIBKUX Pa3/iesIOB, HEPBBI U OPTraHbl YyBCTB.

6. XKabpbl mpencTaBisOT co00it sxadepHbIe TyTH, TOKPHITHIE TOHKUMHU
XKaOepHBIMU JIENIECTKaMHU.

Exercise 10. Look through the text in Exercise 8 once more and define its key
idea. Write an abstract of 5-7 sentences to the text.

AQUACULTURE

The term “aquaculture” is distinguished from fishing by the idea of active human
effort in maintaining or increasing the number of organisms involved, as opposed to
simply taking them from the wild. According to the FAO, aquaculture "is understood to
mean the farming of aquatic organisms including fish, molluscs, crustaceans and
aquatic plants. Subsets of aquaculture include Mariculture (aquaculture in the ocean);
Algaculture (the production of kelp/seaweed and other algae); Fish farming (the raising
of catfish, tilapia and milkfish in freshwater and brackish ponds or salmon in marine
ponds); and the growing of cultured pearls. Extensive aquaculture is based on local
photosynthetical production while intensive aquaculture is based on fish fed with an

external food supply.
Aguaculture has been used since ancient times and can be found in many
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cultures. Pond growing of carp in China and tilapia in Egypt, was being done in 2000
BC. The Romans grew fish in “viviers”. In Europe, fish farming in ponds developed in
the middle ages with the spread of the monasteries. In the 15th century, fish were
captured as they swam up into brackish waters and were maintained in pools. Currently
in Europe, aquaculture accounts for about 20% of fish production and directly employs
some 80 000 people.

The farming of fish is the most common form of aquaculture. It involves raising
fish commercially in tanks, ponds, or ocean enclosures, usually for food. Fish farming is
mainly done in fresh water (87 %), and is above all a type of subsistence aquaculture,
providing animal protein for local populations. Marine fish farming represents 9% of
world fish production. Farming implies some form of intervention in the rearing process
to enhance production, such as regular stocking, feeding, protection from predators, etc.
Farming also implies individual or corporate ownership of the stock being cultivated.

Agquaculture can be more environmentally damaging than exploiting wild

fisheries on a local area basis, but has considerably less impact on the global
environment on a per kg of production basis. Local concerns include waste handling,
side-effects of antibiotics, competition between farmed and wild animals, and using
other fish to feed more marketable carnivorous fish. However, research and commercial
feed improvements during the 1990s and 2000s have lessened many of these concerns.

Aguaculture may contribute to propagation of invasive species. As the cases of
Nile perch and Janitor fish show, this issue may be damaging to native fauna. Fish
waste is organic and composed of nutrients necessary in all components of aquatic food
webs. In-ocean aquaculture often produces much higher than normal fish waste
concentrations. The waste collects on the ocean bottom, damaging or eliminating
bottom-dwelling life. Waste can also decrease dissolved oxygen levels in the water
column, putting further pressure on wild animals.

Some profitable aquaculture cooperatives promote sustainable practices. New
methods lessen the risk of biological and chemical pollution through minimizing fish
stress. Vaccines are being used more and more to reduce antibiotic use for disease
control. Onshore recirculating aquaculture systems, facilities using polyculture
techniques, and properly sited facilities (for example, offshore areas with strong
currents) are examples of ways to manage negative environmental effects.

YueOHO-MeTOoAMYeCcKOe U MH(POPMALIMOHHOE o0ecriedeHHue TUCIIMIIIMHBI
(MoayJisl) mpeACTaBJIeHO B padoyeii mporpaMMe THCHUTLTAHBI



