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AHHOTAIUA

PabGouass mporpamMma y4eOHOW JUCUUIIUHBI «MOHUTOPUHT TOKCHUYHBIX
MUKpPOBOAOPOCIIEH ¥ OHOTOKCHMYHOCTH MPUOPEKHBIX MOPCKUX aKBaTOpUi
HanbHero Boctoka P®» cocraBieHa B COOTBETCTBUM C TpeOOBaHUSIMHU
0o0pa3oBaTeIbLHOTO CTaHJ1apTa, CaMOCTOSITEJILHO YCTaHaBJIMBAEMOTO
dbenepalibHbIM roCyJapCTBEHHBIM aBTOHOMHBIM 00pa30BaTEIbHBIM YUPEIKIECHUEM
BBICIIETO MpodecCHOHANBHOr0 00pa3oBaHus «JlanbHEBOCTOUHBIN (enepanbHbIN
YHUBEPCUTETY, YTBEPXKACHHOTO Mprka3oM pekropa JIBDOY ot 04.04.2016 r. Ne 12-13-
592. JuctumumHa  «MOHUTOPUMHT  TOKCHYHBIX  MHKPOBOJOPOCIEH U
OMOTOKCHYHOCTH TPUOPEXKHBIX MOpPCKUX akBartopuil [lampaero Boctoka POy
NpeIHa3HAaYeH [UIsl CTYACHTOB 2 Kypca MAarucTparypbl, OOy4YarolIUXCs IO
HarnpasyieHU0 noarotoBku 05.04.06 «Dkonorus M NpUPOAONOIB30BAHUE» IO
MarucTepckol mporpamme  «OKOJOTrHYeckass Oe30MacHOCTh U YIpaBIICHUE
npuOpexKHON MOpCKOW 30HOW». OHa BXOJUT B BapHATUBHBIM ITUKI y4e€OHBIX
JTYCHUIUIMH (IUCcIMIUIMHBI BIOOpa, b1.B./1B.07.02).

OOmasi TPyJOEMKOCTh OCBOECHMSI JUCLUUIUIMHBI COCTaBIIIET S5 3a4E€THBIX
equauIlpl (180 yacoB). YueOHBIM IJIAHOM MpeaycMOTpeHbl Jekuuu (9 yacon),
cemuHapckue 3aHatus (36 4acoB), KOHTpOJHpyeMas caMoCTosATeNbHas paboTa
(36 gacoB), a Takxke camocTosiTesnbHas padota (99 vaca). 3aBepmarorieit hopmoii
KOHTPOJIS IO IUCUHUIUIMHE SIBJISIETCS K3aMEH.

Jucnnmumaa  «MOHUTOPUHT  TOKCHUYHBIX MHUKPOBOJIOPOCIIEN |
OMOTOKCHUYHOCTH NPHOpEXKHBIX MOpCKUX akBaTopuid JlampHero Boctoka Pd»
HampaBjieHa Ha (opMHpoBaHHE Oa30BBIX 3HAHMM O HAy4HBIX MOPHUHIMUIAX WU
METO/aX MOHHMTOPUHIA TOKCHUYHBIX MHUKPOBOAOPOCIEH M OHMOTOKCUYHOCTHU
NpUOpPEeXHBIX MOpCKUX akBaTopuil JlambHero Boctoka P®. B xone uzyuenus
JAHHOTO Kypca MarucTpaHThl 3HAKOMATCA C OCOOCHHOCTSMU CTPOCHHS H
9KOJIOTUM Pa3HBIX TPYII MHUKPOBOJIOPOCIEH; B XOJl€¢ MPaKTHUECKON paboThI
OCBaMBAIOT METOJIbI 0TOOpA M aHaIK3a MPOO (PUTOIIIAHKTOHA U TOHHBIX OCAJIKOB;
GbOpMHPYIOT HABBIKH HCTIOJIH30BAHUS MPUHIIMIIOB OOCCIICUECHHS DKOJIOTHUECKON
0e30mMacHOCTM ¥ 3aKOHOJATENbHOW ¢ HOPMATUBHO-TIPABOBOM  0a3bl B
NpUOPEXKHON BOJOOXPAHOM W MPUIOPTOBOM 30HE; NPHUOOPETAIOT YMEHHUS
IPOBOANUTH 3KOJIOTUYECKYIO SKCIEPTH3y MPOEKTHBIX 3aJaHUil B MHpUOpPEKHOU
30H¢€ U pas3pabaThiBaTh PEKOMEHIAIMN 10 TPEIOTBPAIICHHUIO TMOSBICHUS
(UTOTOKCUHOB B BOJIE U MOPCKUX MPOAYKTaxX /[ambHEBOCTOUHBIX MOpPEH.

Heas kypca nosydenrie 0a30BbIX 3HAHUM O HAYYHBIX MPUHIIMIAX U METOJAX
MOHUTOPUHIA TOKCUYHBIX MHUKPOBOJOPOCIECH M OMOTOKCHMYHOCTH MPUOPEKHBIX
Mopckux akBaropuii JlansHero Boctoka PO.

3agaum:

1) pa3BUTHE PEICTaBICHUIN 0 TIPUPOIHBIX TOKCHHAX,
(hapMaKoJIOTUIECKUX U TOKCHIECKUX dPhEeKTax;

2) noJiydeHre 0a30BbIX 3HAHWUN O HAYYHBIX MPUHIIMIIAX, METOJAaX M

COBPEMEHHBIX  TEXHOJOTHUSX MOHHUTOPHUHTA TPHOPEKHBIX  MOPCKHUX
akBaropuii JlansHero Boctoka POy;
3) O3HAKOMJICHME C  METOAAaMH  KYJbTUBUPOBAaHHUS  MOPCKHX



MHUKPOBOAOPOCIICH, TPOIYIUPYIOMNX (PUTOTOKCUHBI

4) nony4yeHue 0a30BbIX 3HAHMKA B OOJACTH KOHTPOJBHO-IKCIICPTHOM
NEeSATEIbHOCTH, WCIOJIb30BAaHUSI TEXHUYECKUX PErjiaMEeHTOB, MaclopTOB,
UHCTPYKIIUH W JAPYrod TEXHUYECKOW JTOKYMEHTAllud B COOTBETCTBUHU C
TPeOOBAHUSIMU IKOJIOTHUECKOM 0€3011acCHOCTH.

N3yuenune kypca OasupyeTcs Ha 3HAHUM CTYJEHTaMU OCHOB OOIIeH
DKOJIOTUH, YYC€HHsS O Tuapochepe, SKOJIOTUU PACTEHUH M MHUKPOOPTAaHU3MOB,
OCHOB 3KOJIOTHYECKOI0 MOHUTOPHMHIA M OIEHKHU BO3JCHCTBUS Ha OKPY>KAIOIIYIO

cpeay,

PETHOHAIBHOM  3KOJIOTHH,

MAaTEMATHYCCKUX MCTOJOB B JKOJIOT'MH,

HKOJIOTUYECKON (DU3HOJIOTUM M SKOJOTHYECKOW TOKCHKOJOTUM, HU3yYaeMbIX B
paMKax MOJATOTOBKHM OakalaBpoB. Takxke CyIIECTBYIOT MEKIPEAMETHBIE CBSI3U C
JTUCHUIUIMHON «KOJIOTMYecKasi Oe30MacHOCTh aKBAaTOPHUI JadbHEBOCTOYHBIX

Moper Poccuiickonn ®Penepaunun

», pealnu3yeMol B paMKax HACTOSIIEH

MarucTepckoit mporpammsl. Jjisi 00paboTKu pe3yabTaToOB JIA0OPATOPHBIX padoT
TpeOytoTcst 3HaHUA MO0 Kypcy «KOMIBIOTEpHBIE TEXHOJOTHH M CTaTHUCTUYECKHE
METOJbI B KOJIOTUH U MIPUPOAONOIB30BAHUN.

B pesynbrare

HN3YyUCHUA

JTaHHOU

AUCOUILUIMHBL Y O6Y‘I&IOHH/IXC}I

bopMUPYIOTCS ClIeyIoNne MpodecCHOHATBHBIC KOMITCTCHITUH:

Kon u popmyiupoBka
KOMIeTeHIINH

Jranbl GOPpMUPOBAHUS KOMIIETEHIIUM

IK-1 Crioco6HOCTE
(hopMyIHpPOBATH MPOOIIEMBI, 3a1a4H

- COBPEMCHHBIC METOAbI 1 TCXHOJIOTHH MOJYUCHHA U
aHaJIn3a JaHHBIX O TOKCUYHBIX BHUAAX MHKpOBOZ[OpOCHeﬁ;

1 METOIbI HAYHHOTO HCCIEOBAHHS, 3HaeT - 0c06eHHOCVTI/I COCTOSIHMS! Ka4eCTBa CPEIBI
HOJYHaTh HOBBIE JIOCTOBEPHBIE NpHOPEKHON 30HBI J[abHEBOCTOUHBIX MOpEii
(haxThl HA OCHOBE HAOJIIOICHNUH,
OIIBITOB, HAYYHOTO aHaJIN3a - BBIOMpATh COBpEMEHHBIE, Hau0OJIee a/IeKBaTHBIE LIEJISIM
OMITUPUYECKHUX JTAHHBIX, MCCJIeIOBAaHNSI METObI HAYYHO-UCCIIEJI0BATEIbCKOM paboThI;
pedepupoBaTh HayYHbIE TPYIHL, - OpMyJIMPOBATh LENH U 33/1a41 UCCIICTOBAHUS
COCTABIISITh aHAJUTHYECKHE 0030PbI - IPOBECTH HUIACHTU(DHUKALIMH MUKPOBOAOPOCIEH B IPHPOIE
HAKOIUICHHBIX CBE/ICHUII B MUDOBOH | YMeeT - pedpepupoBaTh Hay4HBIC TPYHIBL,
HayKe U IPOM3BOJICTBEHHOI - MPOBECTH TOMCK HOBHHOK METOJMYECKOH JIUTEpaTyphl, -
JeITeIbHOCTH, 00001aTh COCTaBUTH OMOMMOTPadUIO 1O TEME CBOETO MCCIICIOBAHUS;
[IOJIyYEHHBIE PE3YJIbTAThI B - 0000111aTh pe3yJIbTaTHhI;
KOHTEKCTE paHee HAKOIUICHHBIX B -hopMynUpOBaTh BBIBO/IBI U PEKOMEHIAIUH
HayKe 3HaHHH 1 popMyTHpOBaTh - HABBIKAMH CAMOCTOSITENILHOTO TTPOBEJIEHUS HAYYHO-
BBIBOJIBI  IIPAKTHYCCKUC HCCIIeI0BaTeNbCKON paboThI;
PCKOMCH/IALINN HA OCHOBE - HaBBIKAMH HOBBIX COBPEMEHHBIX METOIOB MOHHTOPHHIA
PCIPE3CHTATHBHBIX 1 Brazeer TOKCHYHBIX ~ MHKpPOBOJOpOCIEH M OMOTOKCHYHOCTH
OpUIMHAJILHEIX PE3YJIbTATOB NpUOpEXHBIX MOPCKHX akBaTopuit lansHero Bocroka PO
Uccie0BaHni

3HaeT TEOPETHYECKHUE OCHOBBI HOPMUPOBAHHSI HETATHBHBIX
TK-3 - BafeHme OCHOBAMH AHTPOIOTEHHBIX BO3I[CI‘/:I'CTBI/II‘/'I Ha SKOCHCTEMBI H OLICHKI
[POEKTHPOBAHHS, SKCTIEPTHO- BEJTMYMHbI MOCIEICTBIIA 3THX HETATHUBHBIX BO3ICHCTBUIL.
AHAJMTHYECKOH JeSTeIbHOCTH U yMeeT MPOU3BOJIUTh PACUeThl KOMIUIEKCHBIX HHAMKATOPOB
BBITIOJTHEHHSI UCCIIEIOBAaHUH C COCTOSIHHMSI TIPUPOHBIX CUCTEM, @ TAKIKE BEITMIHH
UCIIOJIb30BAHHEM COBPEMEHHBIX JIOMYCTUMBIX U KDUTHYECKHX HATPY30K HA KOMIIOHEHTBI
HOIXOJO0B M METOJIOB, alaparypbl OKpY>Karowieil cpessl.
1 BHIHCITHTCILHBIX KOMILICKCOB BJIAJICET HaBBIKAMU TTPOEKTUPOBAHHUS M IKCIIEPTHO-aHATHTHYECKO

ACATCIBbHOCTH, CHUKCHUS YPOBHA HETAaTUBHOT'O BOSHeﬁCTBHH




XO03SHCTBEHHOU ACATCIIbHOCTU HAa YUCJICHHOCTb PEAKUX
JKUBOTHBIX.

- HOPMAaTHBBI, YCTaHOBJICHHBIE MeanKo-OHOIIOrHYeCKUMH
TpeOOBaHMSMHU M CAaHHTAPHBIMH HOPMaMH  KayecTBa
IPOIOBOJILCTBEHHOT'O CHIPhS M IHIIEBBIX IPOIYKTOB;
3HaeT - cmocoObl  TMPOBEPKH  BO3MOXHOTO  TIPHCYTCTBHUSA
TOKCHHOTIPOW3BOJAIIETO IJIAHKTOHa B palioHax cOopa

IK-4 criocoGHOCTH UCIIOIE30BATh MOJLTIOCKOB 1 IpyTrux FI/I[[pO6I/IOHTOB.

COBPEMEHHBIC METOJIbI 00paOOTKH U

HMHTEPIPETALUH YKOIOTHUECKON - UCTIOJIb30BaTh COBPEMEHHbBIE METO/IbI 00paboTKU U
uH(OpMaLUK NIPU TPOBEICHUU MHTEPIPETALUH YKOJIOTHYECKON nH(popManuu npu
HAYYHBIX U TPOU3BOICTBEHHBIX Ymeer MPOBEJICHUH HAYYHBIX HCCIICIOBAHUIL;
HCCIIeTOBaHUI -nudpepeHpoBaThH KOHKPETHOE BO3ICHCTBUE U

OIPCACIIUTL CTCTICHDb €T0 BJIMAHNUC HAa TOHHBIC COO6IH€CTB3.

- HaBBIKAMU OpraHU3altu JJAOOPaTOPHOTO KOHTPOJIS
TOKCHUYHBIX BHUI0B MHKPOBOJIOPOCIIEH;

- HaBBIKAMHU KOHTPOJIS M OXPaHbI COCTOSHHS IPUOPEKHON
30HBI B paifoHax X035CTB MapUKyIbTYphI IIpIMOpBs

Bnageet

OCO00EHHOCTBIO MOCTPOCHMSI Kypca SBIISIETCS OPUEHTAlUsl HAa aKTHUBHYIO
IPAKTUYECKYI0O M CaMOCTOSTENbHYIO paboTy cTyneHToB. [Ins dopmupoBanus
BBIIIEYKa3aHHbIX ~ KOMIIETEHUMH B  paMKax JUCHMIUIMHBI  MPOBOJIUTCSA
7a00paTOpPHBII MNPAKTUKYM, B KOTOPOM MPUMEHSIOTCS METOJbl aKTUBHOIO
oOyueHus, paboTa C KOJUIEKIUSMHU M MACIOPTaMU KYJIbTYp MHUKPOBOJOPOCIIEH;
3HAKOMCTBO C METOJAMHM KYJbTUBUPOBAHUA MOPCKHUX MHKPOBOJOPOCIEH,
IPOAYLUUPYIOLUX (PUTOTOKCHHBI.

[Ipy mpoBeAEHMM CEMUHAPCKUX 3aHATHI TUIAHUPYETCS HCIOIb30BAHUE
MHTEPAKTUBHBIX 00PAa30BaTEIbHBIX TEXHOJOTU( C MCIOJb30BAaHUEM JHCKYCCHIA,
KPYTJBIX CTOJIOB U JIEKINI —KOH(DepeHnid ¢ pa30opoM KOHKPETHBIX CUTYyaIlui U
npuMEpOB B o0nacTu 3Kojiornyeckod OeszonmacHoct JB wmopeir PO.
JlaGopaTopHblii  TIpakTUKYyM (GOPMHPYET HaBBIKM pabOThl ¢  mpobamwu
(UTOTUTAHKTOHA W JOHHBIX OCAQJKOB, C KOJUICKIHUSIMH W TACIOPTAMH KYJIBTYP

MHUKPOBOAOPOCIIEH, TPOIYLUPYIOIIUX (PUTOTOKCUHBI.

|. CTPYKTYPA U COJEPXKAHHUE TEOPETUMYECKOW YACTH
KYPCA

Tema.l Jlexuuu Nel. SIBjieHusi uBeTeHUs BOAbI: MPUYNHbI
BO3HUKHOBeHus1 (MHTepakTBHAs jekius) (2 yac.)

3HauYE€HHE BPEIOHOCHOTO LIBETEHUS BOJOPOCIEH B MOPCKOM M IPECHOBOJHOM




cpene. SIBIeHUS UBETEHUS BOJBI: TPUYMHBI BO3HHKHOBEHHS, (AKTOPBI HX
BBI3BIBAIOIITHE.

KuzHenesTenbHOCTh B CTpOeHUE Boiopociieil. OCOOEHHOCTH CTPOCHHUS
Bojtopociieit. Kimaccupukanus MUKpOBOIOPOCIICH: IPU3HAKH (THIT
(OTOCHHTETHYECKUX TUTMEHTOB; HAIMYHE KTYTUKOB, HX CTPOCHHUE, KOJIMIECTBO
U CIIOCO0 MPHUKPEIUICHUS K KJIETKE; XMMUYECKHI COCTaB KIICTOUHOW CTCHKH U
JIOTIOJTHUTEIBHBIX 000JI0UEK; XUMUYECKHI COCTaB 3allacHbIX BEIIECTB). ['pyImb
BOJIOPOCJICH, BBI3BIBAIOIIME N3MCHEHHE I[BETA BOJIBI: CHHE-3€JICHBIC BOJIOPOCIH
(Cynophceae); nmaromoBsie Bojopociin (Bacillariophyceae, nim Diatomeae);
TMHO(MUTOBBIC WK NepuInHUEBbIE Bogopociau (Dinophyceae).

Tema.2. Jlekuus Ne 2. [Ipupoanbie Tokcunbl. Tokcnunocts (Jlexims-
Oecena) (2 gac.)

Mopckue TOKCUHBL: XUMUYECKUE U OMOJIOTUYECKHE ACTIEKThI U3YUYEHUs
[Ipuponnbie TOKCUHBI. TOKCUYHOCTB: NMMOHATHE, CPABHUTEIbHAS TOKCUYHOCTh
COCIMHEHHUU PA3HOIO IIPOUCXO0KICHUS. 3HAYCHUE JJIS YEIIOBEKa.

[Ipupona MexaHn3Ma pacIpOCTPAHEHUSI HEPBHOIO curHana. HelipomeauaropHsie
CUCTEMBI: THUIIBI 1 MEXaHU3MBI.

Jlexnusa Ne 3. Knaccudpuxauus ¢puroroxkcunon (I[Ipodiemnas nexuus) (5
Jac.)

Knaccudukanus TokcuHoB: [Tapanmutuueckuii s MojutrockoB (PSP),
nuappeTrueckuii a1 MourrockoB (DSP), amuesnyeckuit sin MmosnmockoB (ASP) |
Heiporokcuueckuit s mosuttockoB (NSP), curyarepa (Ciguatera),
dinophysistoxins (DTXs), a3acnupoKUCIOTHOE OTpaBiieHue MoyLTrockamu (AZP),
yessotoxin u pectotoxin.

Il. CTPYKTYPA U COJIEP)KAHUE MPAKTUYECKOM YACTH KYPCA

CtpykTypa U cojepXaHHe MNPaKTUYECKOM 4YacTu Kypca BKJIIOYAaeT B cels
TEMaTUKy U COJIep>KaHUE MPAKTHUUECKUX 3aHSITHI, CEMUHAPOB M JaOOPATOPHBIX
paboT. 3aHATHS NPAKTUYECKOW YacTH Kypca BBOJST MAaruCTpPaHTOB B KpPYr
JTUCKYCCHOHHBIX ~ aKTyaJbHBIX  BONPOCOB  (CTPYKTypa H  MEXaHH3MbI
OMOJIOTUYECKOTO JIEHCTBUS Haubosee HM3BECTHBIX NPEICTaBUTENIEd OCHOBHBIX
rpynn  MOPCKUX  (PUTOTOKCHHOB,  MPUYMHBI  IKCTPEMAIBHO  BBICOKOM
TOKCHMYHOCTH). Ha 3aHATHAX MarucTpaHThl MOJY4YarOT NPEIACTABICHHUS 00
O0COOCHHOCTSIX BBIICNICHUS, O CIIOCO0aX YCTAHOBJICHHSI CTPOCHHUS STUX BEILECTB, O
BO3MOXHOCTM  CHHT€3a C IIPUMEHEHMEM  COBPEMEHHBIX  JOCTHIKEHUU
opranuyeckoi xumuu. Ha 3aHATHAX paccMaTpuBalOTCS METOJbI UACHTU(UKALIUN
U KOJMYECTBEHHOTO aHaiu3a MOPCKUX (DUTOKCHHOB; CAaHUTAPHBIE HOPMBI
IIOPOTOBBIX BEJIWYMH KOHIIEHTpPAlMM KIETOK B BOJE Ui IOTEHIHAIBHO
TOKCUYHBIX MMKPOBOJOPOCIEH, OKA3bIBAIOIIMX HEraTUBHOE BO3JIECUCTBUE HA



MOJUTIOCKOB. Bce 3aHsTHS NpOBOASATCS C MCHOJIB30BAHMEM HWHTEPAKTUBHBIX
METO/IOB O0y4YeHUsI - MeToJa OOCYXKIEHHUS B «MallbIX TpYIIax», y4eOHbIX
IPYNIOBBIX JTUCKYCCUW, aHallM3a KOHKPETHBIX, MPAKTUYECKUX CUTyalui (case-
study). B nabopatopHoM npakTukyme Ha rpumepe padotsl LleHTpa MoHUTOpHHTA
BPEJOHOCHBIX MHUKPOBOAOPOCIEH M OMOTOKCHYHOCTH MPUOPEKHBIX MOPCKHUX
akBatopuii  Jlanmpmero Boctoka P® nmpu WBM JBO PAH -
http://www.imb.dvo.ru/misc/toxicalgae/index.ntm  paccmarpuBaroTcs  METOIBI
KyJIbTUBUPOBAaHUS M ompeaeneHuss  (GUTOTOKCMHOB ~ C  TOMOIIBIO
BBICOKOA((DEKTUBHOM JKUIKOCTHOM Xpomarorpadud M CHOCOOBI JIETEKIHUU
TOKCUHOB ((hIIyopeclieHTHas AETEKIIHS, MAaCC-CIEKTPOCKOIMMUECKAast TETEKITHU).

IIpakTuyeckue 3anusiTus (28 yac.)

Tema 1. 3ansaTue Ne 1. TokcuuHbIe MUKPOBOAOPOCIH (PUTOIUIAHKTOHA
AaJIbHEBOCTOYHBIX Mopeii Poccnn) (4 vac.)

1. TloHsATHE 3KOJIOTHYECKON OE30IIaCHOCTH: OIIPCACIICHUA, CTAHIAPThI U
HOPMATUBHBIC AKThI.
2. 3aKOHOI[aTeJIBHEUI N HOpMATHUBHO-IIPaBOBasid 6aza B Poccumn.

Tema 2. 3ansaTue Ne 2. [Ipupoanbie (PUTOTOKCHHBI: HCTOYHUKH,
KIaccupuKanms, TOKCHYECKoe U (papMaKoJIOrH4ecKoe
Bo3aeiicTBue (16 vac.)

Wctounuku, knaccuukausi, TOKCHYECKOe U PapMaKoJIOTHUECKOE BO3ICUCTBHUE:

PSP-TOkCHHBI: XMMHUYECKOE€ CTPOEHHE, MEXaHU3MBl  MOJEKYJSIPHOTO
BO3JICHCTBHSI, MEXAHU3M TOKCHYHOCTH U OCOOCHHOCTH aHAJUTHYECKUX METOOB
OIpENENICHUs] CAKCUTAKCHMHA W €ro IMPOU3BOJIHBIX B OHOOOBEKTaXx. CHMITOMBI
OTpaBlieHUsI y 4YeloBeka. Buasl MukpoBomopociel, umeromme PSP-Ttokcuynbie
ITaMMBbl. AHAJIU3 CUTYaIlui 1BETCHHUS.

DSP — TOKCHHBI: XUMHYECKOE CTPOCHHE, MEXaHM3Mbl MOJIEKYJISIPHOTO
BO3/ICICTBHS, MEXaHU3M TOKCHUYHOCTU U OCOOEHHOCTH aHAIUTUYECKUX METOOB
OIpeieNIeHUs] OKaJJauHOBON KUCIIOTHI, TUHO(PU3UCTOKCUHOB, TIEKTEHOTOKCUHOB U
e30TOKCMHOB B OMO0OBekTax. CHMOTOMBI OTpaBJCHMsI y ueloBeKa. AHaiu3
CUTYaIUH [IBETCHHS).

ASP-TOKCHHBI: XMMHUYECKOE€ CTPOCHHE, MEXaHU3Mbl  MOJEKYJISIPHOTO
BO3JICUCTBHSI, MEXAHU3M TOKCHYHOCTH U OCOOCHHOCTH aHAJUTUYECKUX METO/IOB
ONpeeNieHUs] JTOMOMBOM KHUCIOTHI B OMO0OOBeKTaX. CHUMMOTOMBI OTpAaBIICHUS Y
YEeJI0BEKa. AHAIU3 CUTyalluil IIBETECHUS.

NSP-TOKCHMHBI: XUMHUYECKOE CTPOCHHE, MEXaHU3Mbl  MOJIEKYJSIPHOTO
BO3/ICICTBHS, MEXaHU3M TOKCUYHOCTU U OCOOEHHOCTH aHAIUTUYECKUX METOOB
ornpeneneHus OpeBEeTOKCHMHOBB OHO0OBbekTax. CHMITOMBI OTpaBICHUSA Y
YenoBeKa. AHAIM3 CUTYAIUi [IBETECHHUS).


http://www.imb.dvo.ru/misc/toxicalgae/index.htm

CFP -TOKCHHBI: XMMHYECKOE CTPOCHUE, MEXAHU3MbI MOJIEKYJIIPHOTO
BO3/ICICTBUS, MEXaHU3M TOKCUYHOCTH U OCOOEHHOCTH aHAJIUTHUYECKHUX METO/0B
orpeaeneHus: OpeBETOKCUHOBB 0M000bekTax. CHMIITOMBI OTPAaBIICHUS Y
4yesi0BeKa. AHAIN3 CUTyallui LIBETEHUSL. ).

Tema 3. 3ansaTume Ne 3. Oco0eHHOCTH MOHHTOPMHIA TOKCHYHBIX BHIOB
BOJIOpOCIeil B cucTeMe OHOJIOTMYECKOr0 MOHMTOPUHIA NMPUOPEKHON 30HBI
mopeii JIB (8 gac.)

JlaGopaTopuble padoTsl (84ac.)

JlaGopaTopnas padora Ne 1. Beenenne B 6nopazHooOpasne MOPCKUX
MUKpOBOI0pociiel (4 Jac.)

JlaGopaTopHnasi padora Ne 2. KyJbTUBHPOBaHME MOPCKHX BOJOPOCJIECH.
OnpeneneHne TOKCHYHOCTH (4 vac.)

Kounrposaupyemasi camocrositesibHass padora (36 yacoB).

B ocHaiieHHOM y4eOHBIMU MUKPOCKOIIaMH, KOJIJIEKIUSAMU PAaCTEHUH U
JAUTEepaTypou 1abopaTtopuu, MO KOHTPOJIEM MPENOIaBaTENsl CTYACHTHI
BBITIOJIHAIOT CAMOCTOSATEIBHYIO pa00Ty M0 UACHTU(PUKALIMK MUKPOBOIOPOCE (B
TOM YHCJIE - pemiast 3a/1a4yi COOCTBEHHBIX HayUHbIX UCCIIEIOBAaHUM U MOJATOTOBKU

MarvucTepCcKou auccepTaium).

I1l. YYUEBHO-METOJUYECKOE OBECIIEHEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUYAIOIIUXCS

YV4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSTEIILHON paboThI
npenacrasiieHo B [Ipunoxenuu 1 u BkirodaeT B ceOs:

- TUTaH-TPaUK BITIOTHEHUS CAMOCTOSATEILHON PabOThI IO AUCIUILINHE, B
TOM YHCJIC TPUMEPHBIE HOPMBI BPEMEHH Ha BBIMOJTHEHUE TI0 KXKIOMY 3aaHUIO;

- XapaKTEePUCTHUKA 33JIaHUN JUTsI CAMOCTOSITEIHHOM PaOOTHI O0yJarOIIIHXCA.

Meroanueckiue pEeKOMEHIAIMK,  yKa3aHWUS TI0 WX BBIMOJTHCHUIO U
TpeOOBaHUS K TMPEJCTABICHUI0 U O(QOPMIICHUIO PE3YJIHTATOB CaMOCTOSATEIIBHOM
paboTsl mpenactaBieHbl B paznene VI. Meroaumdeckue ykazaHus MO OCBOEHUIO

IUCHUILINHBI



J1J1s1 KOHTPOJIS KCTIOB3YIOTCS CIICAYIOIIHE OLICHOYHBIC CPE/ICTBA:
YO-1 — ycTHOE cobecetoBaHNe, B OCHOBHOM Ha 3a4eTe;
VO-3 — noknan, cooOIIeHue;

IV. KOHTPOJIb JOCTUXKEHUS LEJIEN KYPCA

Lab — BeimonHeHue 1abopaTopHO pabOTHI, OTYET;
[1P-1 — mucbMeHHBIN (MM KOMIIBIOTEPHBIN) TECT;
[1P-4 - pedepar.

Ne |  Kontposmpyemsbie OueHo4vHbIE CPEICTBA -
1/ MOOYJIH /pa3,II€JIBI / Koawl 1 3Tansl HAaNMCHOBAHUEC
II TEMbI JUCHUIIIINHBI q)OpMI/IpOBaHI/ISI TEKYIIUH | IPOMEXKYTOYHAS
KOMHGTGHHI/Iﬁ KOHTpOH aTrTecraguia
b
1 | Tema 1. Beenenue. 3HaHue
ToKcHIHBIE MUKPOBOIOPOCITH Poutb ¥ 3HAYCHUE
¢urorankroHa TOKCUYHBIX LIBETEHUH B
JTATEHEBOCTOYHBIX MOpEH MOPCKOIf 1
Poccun IPECHOBOHOM cpere.
Knaccudukanus YMeHnue: pacno3HaBath
MI/IKpOBO,ZlOUpOCﬂeﬁi I'pynmnsr IPYIIIIbI TOKCHYHBIX
BOJIOPOCJICH, BBI3BIBAIOIIINC BUJIOB BOLOPOCIIeii
M3MEHEHHUE 1[BETA BOJIbl: CUHE- IK-1 BiaieHe
3€JICHBIC BOJOPOCIH AHATH3HPOBATS VO-1
(Cynophceae); nnaTomoBbIe CHTYAIUH [[BETCHUS. vVO-3
BOHOPOC{H/I [lonsTue TIP-1 3a9€T
(Bacillariophyceae, mmm e
Diatomeae); nuxogutoBbIe 6E30MACHOCTI:
WK NIEPUIUHUEBbIE IK-4 onpeenenys,
Bozopociu (Dinophyceae). CTAHTAPTH 1
HOpPMATHBHBIC aKTHI.
3aKkoHOIATEeNbHAS U
HOPMAaTHUBHO-TIPaBOBas
6a3a B Poccun B
OTHOIIICHUU
(UTOTOKCHHOB.
2 | Tema 2. [Ipupoxansie 3HaHue
(hPUTOTOKCHHBI: UCTOUYHUKH, [pupona u
KIIaccu(UKAIHS, TOKCHIECKOe KaccupuKaIus
1 (papMaKoJIOTHYECKOe TOKCHHOB
BO3/ICHCTBHE. OcobeHHOCTH
Toxkcunsr (PSP, DSP, ASP (hapMaKOJIOTUIECKOTO
NSP, CFP): xumuueckoe BO3JIENCTBUS
CTPOEHHE, MEXaHU3MBI IK-1 Ymenue
MOJIEKYJISIPHOTO BO3AEHCTBHS, YMETh VO-1
MEXaHU3M TOKCHYHOCTH H HUACHTUPHUIIIPOBATH VO-3
0COOEHHOCTH aHATUTHYCCKIX pa3HbIC BHIBI
METOIOB OIPEACICHHS U HX BOJIOPOCJICH B I1P-1 sadetr
MPOU3BOJHBIX B OMOO0BEKTaX. CBETOBOM MUKPOCKOIT 11P-4
CuMIOTOMBI OTPABIECHHUS Y [1K-4 Biagenue Lab1
yenoBeka. Buabl IIK- 3 | maBbIKamMu paboTHI ¢
MHUKPOBOJIOPOCIICH, IMEIOIITHE OTIPEICITUTEIISIMU
TOKCHYHBIC IITAMMEI.
Laboratory 3
Performance liquid
chromatography and methods
for detecting DSP-toxins
(fluorescent detection, mass




spectrometery (MS) method)
in the cells microalgae and in
the tissue of the marine
organisms.

3 3Hanue

- HOPMaTHBBI,
yCTaHOBIJICHHBIC
Menuko-
OUOJIOTrUIECKUMH
TpeOOBAHUSIMH U
CaHUTapHBIMU
HOpMaMH Ka4ecTBa
MIPOIOBOIILCTBEHHOTO
CBIPBSI U TIUIIEBBIX
MIPOAYKTOB;

- CIIOCOOBI TIPOBEPKH
BO3MOYKHOTO
MPUCYTCTBUS
TOKCHHOTIPOU3BOSIIET
0 IJTAHKTOHA B
paiioHax cbopa

Tema 3. Ocobennoctu MOJUTIOCKOB ¥ IPYTUX
MOHMTOPHHI'Aa TOKCUYHBIX THIPOGHOHTOB.
BUJIOB BOJOPOCTIEN B CUCTEME VYwmenne:
61OJIOrUYECKOTO - HCIOJIb30BaTh

MOHHUTOPHHIa IPHOPEKHON COBPEMCHHBIC MCTO/IBbI

30HBI Mopeii /IB 00paboTKu U
IK-4 HHTEpIpETauN
9KOJIOTMYECKOH
HHGOPMALIUH NIPH
JlabopatopHas pabota No2 IIPOBEICHUHN HAyYHBIX
KynpruBupoBaHme MOPCKUX MICCIIEIOBAHHI;
Bogopocieil. Onpenenenue - depeHIIpoBaTh
TOKCHYHOCTH KOHKPETHOE

YO-1
YO-3

[IP-4 3a4€T

BO3JEUCTBHUE U
OTIPENICITUTh CTETICHD
€ro BIIMSHHUE Ha
JIOHHBIE COOOIIIECTBA
Bnagenue

HaBbIKaMU OpPTaHU3AINH
712a00paTOPHOTO
KOHTPOJISI U
KyJIbTHBUPOBAHUS
TOKCHUYHBIX
MHKPOBOJIOPOCTIEH;

- HaBBIKAMU KOHTPOJIA
Y OXPaHbI COCTOSIHUSA
MPUOPEKHON 30HBI B
palioHax X03sHCTB
MapUKYIBTYPHI
ITpumopss

KoHTponpHbIE M METOIMYECKHE MaTepuajbl, a TakKKe KpUTEPUH U
MOKa3aTesid, HEOOXOAUMBbIC [Jisi OICHKM 3HAHWW, YMEHUHW, HABBHIKOB U
XapaKTepU3ymolre 3Tanbl (HOPMUPOBAHMS KOMIETEHIIMN B MPOILIECCE OCBOCHMS

00pa30BaTeNbHOM MPOrpaMMBl, peacTaBieHbl B [Ipunoxennn 2.




V. ClIMCOK YYEBHOM JIUTEPATYPHI U UH®OPMAIIMOHHO-
METOANYECKOE OGECIIHEYEHHUE JUCHUIIJINHBI
OcHoBHas JMTEpaTypa
(3J71eKTPOHHbBIE U MeYATHbIE U3IaHUS)

1. AnpuanoB A.B. Dkosnorudeckas 6€30MacHOCTh 1aJIbHEBOCTOYHBIX MOpEH
Poccum // BectH. Poc. akaz. Hayk. - 2011. - T.81, N 2. - C.111-119.Pexum
nocryma: http://lib.dvfu.ru:8080/lib/item?id=chamo:51018&theme=FEFU

2. Opnosa T.10., Cenuna M.C.TokcuuHble MUKPOBOIOPOCTH (DUTOILIAKTOHA
TATbHEBOCTOUHBIX Mopel Poccuu: mMopdoreHeTnka, cocTaB TOKCHHOB H
TTOKOSTITHECS ITUCTBI TUHO(UTOBOM MHUKPOBOIOPOCIIH
Alexandriumtamarense// JlnHamuika MOPCKHUX DKOCHUCTEM U COBPEMEHHBIC
npoOJIeMbl COXpaHEHUs OMOJIOTMYECKOro moTeHuuana mopeu Poccun. —
BnanuBoctok: lansHayka, 2007. — C. 223 — 229.

3. Hayunas monorpadusi «buonornueckass 0e30MacHOCTb JAIbHEBOCTOYHBIX
Mopeit Poccuiickoit ®enepaummn» (otB. Pen A.B. AnpuaHoB. -
Brnagusoctok: JanbHayka, 2014. 476 c.

4. M'mapobuonorus u od1Ias HKOJI0rus : ciioBaph TepMuHoB / B. B. 3nanoBuuy,
E. A. KpukcynoB. Mocksa: Jlpoda, 2004. — 191 c. Pexxum pocryna:
https://lib.dvfu.ru:8443/lib/item?id=chamo:353046&theme=FEFU

5. Ilpupononosib3oBanue B NpHOpExKHOW 30HE (IMPOOIEMBI YIPABICHHS Ha
Hansuem Boctoke Poccum) / I1. . baknanos, 1. C. Ap3amacues, A. H.
Kauyp, M. T. Pomanos, H. JI. Ilnunk, I'. I".I'oro6epuze, U. JI. Poctos, b.
B. IIpeobpaxenckuii, B. B. Kapukos, P. B. Baxuenxo, I'. U. IOpacos, A.
C. Cgapuuenckuii, 0. M.Menbauuenko, A. II. JKyk. BrnaguBocTok:
HansHayka, 20c.Pexxum nocrtymna: Http://Pandia.Ru/Text/77/146/49.Php

6. Peakiyist MopcKoOii OMOTHI HA M3MEHEHHSI IPUPOHOMN CPE/TbI M KIIMMAaTa : MaTepUaibl
Kommnexcroro pervonansHoro npoekta [IBO PAH no nporpamme [pe3namyma
PAH / Poccuiickas akanemus Hayk, JlampHeBocTouHOE oTeneHue, Mucturyr
ouonorvu. Bmamusoctok: JlanbHayka, 2007. —367 c. Pexxum noctyna:

https://lib.dvfu.ru:8443/lib/item?id=chamo:265039&theme=FEFU

7. Opinosa T.1O., Aiznaituep T.A., Cronux U.B. JlabopaTopHoe
KYJbTUBUPOBAHNE MOPCKUX MUKPOBOAOPOCIEH, BKIIIOYas MPOAYLIEHTOB
¢dburoTokcuHOB. HayuHo-meToauueckoe nocooue. - BnaguBocTok:
Hanbnayxka, 2011. - 89 c¢. Pexxum nocrymna:
http://www.twirpx.com/file/1042491/

JlonmoHUTEILHASA JUTEPATypa
(meyaTHbIE U YJIEKTPOHHbIE U3IAHMS)
8. KonoBamoBa I'.B. "Kpacubie npwinBel" B JaJbHEBOCTOUYHBIX MOPSIX

(HEeKOTOpBIE UTOTH M3yudeHHs TpobsieMbl) // Anbronorus. 1992 a . T.2. Ne
3. C. 18-25.


http://lib.dvfu.ru:8080/lib/item?id=chamo:51018&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:353046&theme=FEFU
http://pandia.ru/text/77/146/49.php

9. KonoBanoa I'.B. "Kpacubie npunuei" B JlaJIbHEBOCTOYHBIX MOPAX
Poccun wu mpuneraromux akBaTopusx Tuxoro okeaHa (o63op) //
Anpromorus. 1992 6. T.2. Ne 4. C. 96 -102.

10.Konoganoga I'.B. "Kpacubie npriuBsl" y BocTouHoit Kamuatku. (ATmac-
crpaBo4yHuK). [lerponabnoBck-Kamuarckuit. Uznarensctro "KAMIIIAT".
1994. C. 55.

11.KonoBanosa I'.B., Opnosa T.1O., IlayroBa JI.A. ATinac guTOIIaHKTOHA
Anonckoro mops. JI. Hayka, 1989. 160 c.

12.CprueB K.C. IpakTudeckuii Kypc »XKHAKOCTHON XpomaTtorpaduu. — Kokopo.
2013 — 272c.

13.Botana L. — 2008 — Seafood and freshwater toxins: pharmacology,
physiology and detection — 2nd edition — CRC Press — 962 p.

14.Mouratidou T., Kaniou-Grigoriadou 1., Samarab C., Kouimtzis T.
Detection of the marine toxin okadaic acid in mussels during adiarrhetic
shellfish poisoning (DSP) episode in Thermaikos Gulf,Greece, using
biological, chemical and immunological methods // Science of the Total
Environment. 2006. V. 366. PP. 894— 904

15.Louppis A., Badeka A., Katikou P., Paleologos E., Kontominas M.
Determination of okadaic acid, dinophysistoxin-1 and related estersin
Greek mussels using HPLC with fluorometric detection, LC-MS/MSand
mouse bioassay// Toxicon.2010. V. 55. PP. 724-733.

16.Prassopoulou E., Katikou P., Georgantelis D., Kyritsakis A. Detection of
okadaic acid and related esters in mussels during diarrheticshellfish
poisoning (DSP) episodes in Greece using the mouse bioassay,the PP2A
inhibition assay and HPLC with fluorimetric detection //Toxicon. 2009. V.
53. PP. 214-227.

Ilepeuyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AnTepuer»
1. IIpu ocymiecTBiIeHNN 00pa30BaATEIHLHOTO MPOIECCa CTYICHTHI

UCIIOJIB3YIOT MPOrPaMMHOE 0OecTieueHne: AIEKTPOHHbIE pecypcehl caiita [[BOY,
BKitovast ObC JIBOY u lleHTpa MOHUTOPUHTA BPEIOHOCHBIX MUKPOBOJAOPOCIIEH
1 OMOTOKCUYHOCTH MPUOPEKHBIX MOPCKUX akBaTopuii Jlanpaero Boctoka PO
npu UBM JIBO PAH.

2. Hayunas snextponnas 6ubmmoreka eLIBRARY, snexkrponnas
oubnuoteka "KoHcynpTaHT cTynenTa", unpopmannonHas cucrema "EJJMHOE
OKHO" noctymna k o0pa3oBaTeIbHBIM PeECypcam, TOCTYI K SJIEKTPOHHOMY 3aKa3y

KHUT B Onbimoreke J[BOY.

1. IleHTp MOHUTOPHUHIA BPETOHOCHBIX MUKPOBOIOPOCIEH 1 OMOTOKCUYHOCTHU



npuOpexHbIX MOpcKUX akBaTopuit JlanmbHero Bocroka PO npu UBM JIBO
PAH» http://www.imb.dvo.ru/misc/toxicalgae/index.htm

2. Dxomnopran
http://ecoportal.su/view public.php?id=1717

3. Dxoxaeno. HopmatuBHO-TIpaBoBas 6a3a
http://ecodelo.org/razdel ekobiblioteki/normativho pravovaya baza

4. Tlopran mHTEpHET-caiiTe MUHHCTEPCTBA MPUPOIHBIX PECYPCOB U OXPaHbI
okpykaromiei cpeapl CaxaamHCKOM 001acTu.
http://mpr.admsakhalin.ru

VI. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHUIO IUCHUITJINHBI

N3yuyenne nucuuruiiHbl «MOHUTOPUHT TOKCUYHBIX MHUKPOBOJOPOCIIEU U
OMOTOKCUYHOCTH MPUOPEKHBIX MOpckux akBaTopuii JlanpHero Boctoka Pdy» B
paMKax MAarucTepckol mporpaMMbl Oa3upyeTcss Ha MPAKTHYECKUX u
Ja00pATOPHBIX 3aHATUSIX CTYJCHTOB.

[lens  mpakTUYECKWMX  3aHATUH, MPOBOJUMBIX 1O  JAUCHHUIUIMHE
«MOHUTOPUHT TOKCUYHBIX MHUKPOBOAOPOCIEH M OMOTOKCUYHOCTU MPUOPEKHBIX
Mopckux akBaTopuit JlanpHero Boctoka P®» — yriyOneHue W 3akperieHHUe
TEOPETUYECKUX  3HAHMM, TMOJYYEHHBIX  MAaruCTpaHTaMM B  MpOLECCE
CaMOCTOSITEJIbHOTO M3YYEHHS MaTepualia, a TakXKe COBEPUICHCTBOBAHUSA
MPAKTUYECKUX HABBIKOB MPOBEACHUS SKOJOTMYECKON IKCIEPTU3BI B TPUOPEIKHOM
30HE, pa3paboTKe pPEeKOMEHIAIMM 1O COXPAaHCHUIO NPHUOPEKHON 30HBI
JlanbHEBOCTOYHBIX MOpEH, B OCBOCHHM COBPEMEHHBIX METOJOB cOopa H
o0paboTkn uHpOpMaMU 1O HU3BICKaHUIO Oojiee 3P(PEKTUBHBIX METOJIOB
KOHTPOJISI KayecTBa BOJBI M MOPEMPOAYKTOB, OTBEYAIONIMX TPeOOBaHUIM
HKOJIOTHYECKON Oe30MacHOCTH, a TakkKe OpraHu3anuu JabopaTopHOro U
HKOJIOTUYECKOTO KOHTPOJII COCTOSTHUSI OKPY’KaroIIeH cpenbl (Win BO3ACHCTBUS
NpeanpusaTuii Ha npuoOpexHyto 301y [IB mopeit PO).

JIns  yCHemHoro OCBO€HUA Kypca CTYAEHTBl JOJDKHBI  PETYJISIPHO
FOTOBUTHCSA K MPAKTUUECKHMM 3aHATUSIM W TPUHUMATh AKTUBHOE YYacTHE B
00CYXIeHUHU BEIHOCUMBIX Ha CEMUHAP BOIPOCOB, a TaK)Ke MOJATOTOBUTH pedepar
M0 BBIOPAHHOM TeME M €ro 3alllUTUTh. B MOMOIL CTYJIEHTY HpeayCMOTPEHBI
peryisipHble KOHCYJIbTAIIMU MPENO1aBaTEe .

VYenexy mpoBefeHUs MPAKTUYECKUX 3aHSITHH CIIOCOOCTBYET TIIATEIbHAS
nmpeaBapuTeNibHas — TOJATOTOBKA K  HUM  MaructpanToB.  Heobxoawmmo
O3HAKOMMTBHCS C 33JaHUEM K MPAKTHYECKOMY 3aHATHIO; BBIAEIUTH BOIPOCHI,
YOPOKHEHUS] W 3aJladd, OTBEThI HA KOTOPHIC WJIU BBIMIOJIHEHHE KOTOPBHIX 0€3
MPEIBAPUTEIbHON MOATOTOBKA HEBO3MOXHBI, O3HAKOMUTBCS C MEPEYHEM
JIUTEPATYPHBIX HCTOYHUKOB, PEKOMEHAYEMBIX JJISl U3yUYCHUS.

Ha npaktuueckux 3aHATUSX OOydarolluecs: JOJKHbBI YMETh YETKO U SCHO
bopMyIMpoBaTh OTBETHI HA MPE/JI0KEHHBIE TEMbI, CBOOOTHO OPUEHTUPOBATHCS B


http://www.imb.dvo.ru/misc/toxicalgae/index.htm
http://ecoportal.su/view_public.php?id=1717
http://ecodelo.org/razdel_ekobiblioteki/normativno_pravovaya_baza

yueOHOW W HAy4yHOW JUTepaType, MpeisiaraeMod mpernojaaBareneM ans Oosee
HIMPOKOTO PACKPBITUS MPONUIAEHHOIO MaTepHaia, TOTOBUTh JOKJIAIbl IO
n30paHHBIM HaIPaBJICHUSIM C LIENbI0 OoJiee TIIyOOKOro M3y4eHHs KOHKPETHOU
TeMbl. Ha 1a00paTOpHBIX 3aHATUAX IOJDKHBI MOJYYUTh MPAKTUYECKUE HABBIKU
paboThI c OMOJIOTUYECKUMHU o0beKTamu, MPEACTABIIAIOIUMU
TOKCUKOJIOTUYECKYIO YTPO3y, a TaKKE€ HAYYUTHCS MOJIb30BAThCSI HOPMATUBAMU U
METOJAMHU KOHTPOJII TMpU MPOBEACHUM KOJIMYECTBEHHBIX HMCCIIEIOBAHMI
COCTOSIHHSI OKpY>Karollel cpeipl B mpuOpeskHoit 3oue [IB mopeit PO.

Paboma ¢ yuebnoti u nayunou aumepamypoii SBISE€TCS BaXXHOU (Hopmoi
CaMOCTOSITENILHOM pabOThl M HEOOXO0UMAa IPU MOATOTOBKE K YCTHOMY OMPOCY Ha
3aHATUAX, K KOHTPOJBHBIM paboTaMm M dSk3ameHy. OHa BKIIIOYAaeT MpOpabOTKy
TEOPETHUYECKOr0 MaTepuala U OCBOEHHE O0a30BBIX aJITOPUTMOB INPUMEHEHHUS
MOJYYECHHBIX 3HAHUM, OCBOEHHBIX METOJIOB Ha mpakTuke. KoHCHEKTHI
JUTEPATYPhl MPU CAMOCTOSITENHHONW TOJTOTOBKE K 3aHSATUSM JIOJDKHBI OBITH
BBITIOJTHEHBI AKKYPATHO, COJIEPKATh OTBETHl HA KaXK/blil MOCTABJICHHBIA B TEME
BOIIPOC, UMETh CCBHUIKY Ha UCTOYHUK MH(POPMALUU C 00s3aTEIbHBIM YKa3aHUEM
aBTOpa, Ha3BaHM U rojia U3AaHusl UCIOJIb3yeMOol nuTepaTtypbl. KOHCIIEKT MOXKeET
OBITH OMOPHBIM (COJIEPKATH JIUIIIHL OCHOBHBIE KIIFOUEBBIC MO3UIIUH), HO MIPU ITOM
MO3BOJISIONIMM JaTh TOJHBIM OTBET IO BOIPOCY, MOXKET OBITH MOAPOOHBIM.
OOBbeM KOHCIEKTa OIPENEAETCS] CAMUM CTYJEHTOM.

B nporuiecce paboThI ¢ TUTEPATYpPOM CTYJIEHT MOKET:

- JienaTh 3alKiCcH MO0 XOAY YTEHHs] B BHJIE€ IPOCTOTO WM PAa3BEPHYTOIrO
miaHa (co3laBaTh IEpPEYeHb OCHOBHBIX  BOIPOCOB, PACCMOTPEHHBIX B
HUCTOYHUKE);

- COCTaBJISITh TE3UCHI (LIMTUPOBAHHE HAMOOJee BAXXKHBIX MECT, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTh aHHOTAMM (KpaTkoe o000OIIeHne OCHOBHBIX BOIPOCOB
paboThI);

- CO3/1aBaTh KOHCTIEKTHI (Pa3BEPHYTHIC TE3UCHI).

Paboty ¢ nuteparypoii cieayer HaumHaTh ¢ aHanusza PITY /], B koTopoit
NepPEeUnCIICHbl OCHOBHASI M JIOTIOJIHUTEINIbHAS JIUTepaTypa, y4eOHO-METOIUYECKHE
U3JIaHUS HEOOXOAMMBIC IS M3YUYEHUS AUCIUIUIMHBI U paOOThl Ha MPAKTUYECKHUX
3aHSTUAX.

MeToanueckue yKa3aHusi 0 BbINOJHEHUIO pedpepara

Pedepar momxeH ObITh pe3yiabTaTOM OOOOIIEHHOTO aHalW3a W CUHTE3a
MPAKTUYECKUX U JIUTEPATYPHBIX MATEPUAIOB, a HE KOMITMJIAIUEH BBIMHCOK W3
JUTEPATYPHBIX UCTOYHHUKOB. Pedepar mpencraBiser coOoi KpaTKOE M3II0KEHHUE
pOOJIEMBbI MPAKTUYECKOTO WJIM TEOPETUUYECKOTO Xapakrepa ¢ (popMyIupoBKON
OTIPEJICIICHHBIX BBIBOJIOB TIO paccMaTpuBaeMoil Teme. M30paHHas CTyneHTOM
npobjemMa HW3ydaeTcs W aHAIM3UPYeTCsS Ha OCHOBE OJHOTO WM HECKOJbKHX
UCTOYHHUKOB.

TpeboBanusi k coaep:kanuio pedepara. CtpykTypa pedepara IomKHA
CIIOCOOCTBOBAaTh PACKPBITHIO M30paHHON Tembl. CTpykTypHO pedepar B



00s13aTeTbHOM TOPSIIKE JIOJDKEH BKIIIOYATh: TUTYJIBHBIA JIUCT, OTJIABJICHHE,
BBEJICHHE, OCHOBHYIO T€OPETHUYECKYIO YacTh, MO HEOOXOJMMOCTU Pa3ACIICHHYIO
Ha Oojee vacTHble maparpadbl, 3aKIIOUEHUE, COJEpKallee BBIBOJbI 110 UTOTaM
paccMoTpeHus IpoOsIeMbl, OnOIMOrpaduIeCKuil CIIMCOK.

TUTYNBHBIN JUCT SBISETCS MEPBOW CTpaHUIICH pedepaTa U 3aMOIHSIETCS 10
CTPOTO ONpeICIEHHBIM MPABUIIAM.

B ornaBnenun yka3pIBalOTCs 3aroJIOBKH TJ1aB U naparpadoB, BKIIOYEHHBIX B
paboTy, C yKka3aHHMeM HX CTpaHull. Ha3BaHue 3arojoBKOB TIJaB, MOATJIAB U
IIYHKTOB B OTJIABJICHUH MEPEUHCISIOTCS B TOM K€ MOCIEA0BATEIHHOCTH U B T€X
xe (POopMyITUpOBKaxX, 4To M B TekcTe paboTel. Cokpamiath WM JaBaTh UX B
Ipyroit popMyIupoOBKe, MOCIEAOBATEIHLHOCTH 10 CPABHEHHUIO C 3ar0JIOBKAMH B
TEKCTE HENb3s. 3aroJjOBKH TJIaB M MYyHKTOB HE JOJDKHBI CIMBATHCS ¢ nudpamu,
YKa3bIBAIOIIUMHU CTPAHMIIBI Pa3MEIICHUS COOTBETCTBYIOIIMX YacTeW. 3aroJOBKH
OJIMHAKOBBIX CTyIEHEH pyOpuKaluu HEOOXOAUMO pacroiaraTh Ipyr MO IPYTOM,
a 3aroJIOBKHU MOCJEIYIOIIEeNH CTYIIEHH CMEIIA0T Ha TPU — IATh 3HAKOB BIIPaBO IO
OTHOILIEHUIO K 3arojloBKaM mpenbiaymed crynenu. OriaBieHue pedepara
NOMEIIAIOT Ha JIUCTE, CASAYIOLIUM 3a TUTYJIbHBIM JHMCTOM, U BKIIIOYAIOT B O0I1IEe
KOJIMYECTBO JIUCTOB pedepara.

Bo BBeneHHM 0OOCHOBBIBAIOTCS aKTyaJbHOCTh BBIOPAHHOM TEMBI, JA€TCs
XapaKTepUCTUKa COBPEMEHHOI'O COCTOSHUS MpoOsieMbl, (HOpMyJIHUpyeTcs ILElb
pabotsl. I3 mpuMepHoro oobEéma paboThl BBeJeHHE 00bIYHO 3aHuMaeT 10-15%
(1-3 mucra).

OcHOBHass 4acThb [JIOJDKHA BKJIIOYaTh TEOPETUYECKYI0 YacTh, TJe
MarucTpaHTOM JIOJDKHA OBITh TPOBEACHA aHANUTHYecKas paboTa 1O
NPEACTABICHHOCTH HMH(POpMalMd B HAayKe 10 BBIOpaHHOW mpobiieme
muctumuinHbl. CofiepkaHiue OCHOBHOW YacTH JTOJDKHO PACKPBIBATH MOCTABJICHHBIC
BO BBEJICHUU MpoOJIEeMBbI U BOIpPOCH. [Ipu HEOOXOIMMOCTH TEKCT pedepara
MOKET JIOMOJIHATHCS WUTIOCTPALUSIMH, TaOIuIamMu, rpadukamMd, HO WUMHU HE
cieayer "meperpyxarb' TEKCT.

B 3akmoueHnn 0000IIatOTCs pe3yibTaThl TEOPETHUECKOro aHajau3a. JTa
4acThb SABJIAETCA Kak Obl KOHIIOBKOM, B KOTOpPOW Ha€Tcsl IMOCIEN0BaTENbHOE,
JIOTUYECKH CTPOMHOE H3JI0KEHHE MOJIYYEHHBIX MTOTOB U UX COOTHOIICHUS C
oOmieil  1menpl0 U KOHKPETHBIMM  33JadyaMH,  IIOCTaBJIE€HHBIMU U
c(hopMyIMPOBAHHBEIMHU BO BBEJICHUHU.

[Tocne 3akmroueHUs] MOMEMIAETCS CIUCOK JIMTEPATyphl, KOTOPBIN TOJDKEH
OBITh COCTAaBJIIGH B COOTBETCTBUU C YCTaHOBJICGHHBIMH TpeOoBaHUsIMH. B
oubmorpauueckoM CIHCKE YKa3bIBAIOTCS KaK TE€ HCTOYHMKU, HA KOTOPbHIC
CChIJTAaeTCA CTYIEHT MpU TMOATOTOBKE pedepara, TaK M HHBIE, KOTOpPbIE ObLIN
W3yYeHBI UM TIPH MOATOTOBKE pedepara.

Paznmuunoro popa BcmoMoOraTelbHBIE WM JOTOJHHUTEIBHBIE MaTepUalibl
MOMENIAIOT B prmiiokeHuu.I1o hopme oHM MOTYT TIpEACTABISATH COOON TaOIHUIHI,
rpaduKu, pUCYHKH, KapThl, TeCThl. Kakj0€ MpUI0KeHUE TODKHO HAYMHATHCS C
HOBOW CTpaHUIBl (JIMCTAa) C YKa3aHUEM B IMPAaBOM BEpPXHEM YIJIy CIOBa
«[Ipunoxenue» u UMeTh 3arojioBok. Eciu B paboTe HECKOJIBKO MPUIIOKEHUH, TO
OHU HyMepyIOTcs apabckumu mudpamu 6e3 3uauxa No.



TpebdoBanus k opopmiienuro pedgepara. B obmem Buge oobem pedepara
cocrapisier 10-15 cTpaHuil me4yaTHOrO TEKCTa, HO HE JOJDKEH MpeBbImaTh 15
CTpaHull, HaOpaHHbIM  1mpudToM  pasmepom 14 pt  CHOITYTOPHBIM
MEXCTPOYHBIMUHTEPBAJIOM.

CrpaHuipl TEKCTA TOKHBI UMETh Toiist: cieBa — 3.0 cm, copaBa — 1.5 cMm,
cBepxy — 2.0 cm, cHn3y — 2.0 cM. AG3anHbBId OTCTYN OT Hadajla CTPOKH paBeH
1.25 cm.

Bce cTpaHuibl paboThl HyMEPYIOTCA MO MOPSAKY OT THUTYJIBHOTO JIUCTa A0
NOCJIETHEN CTPAHUILIBI TEKCTA (TUTYJIBHBIN JUCT HE HYMEPYETCH).

OdopmiteHne TeKCTOBOro Marepuasia. TeKCT OCHOBHOW YacTH JECIUTCS Ha
naparpadsl. Kaxnaenii maparpad odopmisercs ¢ HOBOTO JHCTa, MOIpPa3aeibl
BBIACIISIFOTCS, HO 0(OPMIIAIOTCS B TPOJOJDKEHNE HAYaTOro JIUCTA.

3arooBKM TIJ1aB Me4aTaloTCsl 3arjiaBHBIMU OykBaMM, a maparpadoB —
CTPOYHBIMH, KpOME MEpBOMl mNponucHou. IlepeHochl CIOB B 3arojoBKax HE
JomyckaroTcsa. Touky B KOHIIE 3arojOBKOB HeE CTaBiT. PaccrosHue Mexny
3aroJIOBKaMu M TEKCTOM JIOJKHO OBITh 3-4 uHTEpBaia.

OdopmiieHde WILIIOCTPAaTHUBHOrO Martepuata. [lpu odopmiienun
pedepaTa MOXKET HUCIOIB30BATbCAUILTIOCTPATUBHBIN MaTepuai, KOTOPhI MOXKET
OBITH TIPEJICTABIICH B BUJEC PUCYHKOB, cxeM, Tabmull, rpadukoB, quarpamMm. Ha
KOKIYI0 €IMHUIY WUTIOCTPATUBHOTO MaTepuaia JOHKHA ObITh XOTS Obl OJiHA
CCBLIKA B TEKCTE.

Bce wumoctpanuu, kpoMe Tabnuil (CXeMbl, rpaduKkH, JUarpaMMbl U T.1.),
o0o3HayarTcs cloBoM «PuC.» W HymMepyrTcs MNOCIeIoBaTeIbHO apabCKuMu
uudpamMu B mpeaenax pasjiena Wik CKBO3HOW Hymepalueil ajisg BCero Tekcra. ¥
KOKIOTO pHUCYHKa JIOJDKHA ObITh MOJApUCYHOYHas mnoanuck. Homep wu
HAaMMEHOBAHUE PHUCYHKA 3aIMCHIBAIOTCS B CTPOUYKY MOJ €ro M300pa’KeHueM
nocepeiMHe CTpaHuLbl 0e3 3Hauka Ne.

[Mudposoit maTepuan, kak npasuio, opopmisieTcss B Buiae tadommi. Kaxmas
Tabnuila TakKe JOJDKHA MMETh 3arojloBOK W HOMep. Talnuibl clieayer
pa3MemaTh cpa3y IMOCJe CChUIKM Ha HUX B TeKcTe. TaONuIlbl MOCIeI0BATEIHLHO
HyMepyloTcs apadckumu nudpamu 6e3 3Hauka Ne B mpejenax Bcel pabOThl Win
rnaBbl. Ham mpaBbiM BEpXHUM YTJIOM TaOJIUIIBI MIOMENIAIOT HAAMKUCh, HAITPUMED
«Tabmuma 2». Hwke mocepenuHe CTpaHUIBI JIOJDKEH OBITh  TIOMEIIEH
TeMaTUYeCKUI 3aroioBoK. CTPOKH TaOIMIBI HYMEPYIOTCS TOJIBKO IPH MEepEeHOCe
TaONMIBl Ha JPYrylo cTpaHully. Tak ke Hpu MepeHoce TaOIMIbl CleayeT
NEPEHOCUTD €€ MIANKY Ha KaKIyI0 CTpaHMIly. TeMaTH4ecKuid 3aroJoBOK TaOIUIIbI
NEPEHOCUTh HE CIIEIyeT, OJIHAKO HaJ[ €€ MPaBbIM BEPXHUM YIJIOM HEOOXOIUMO
yKa3blBaTh HoOMep Tabmuibl mocie cioBa «llponomkenue». Hampumep:
«IIponomxenue TaOIUIBI 2).

CronOubl TaOIUITEI HYMEPYIOTCS B TOM CIIy4ae, €CJId OHa HE YMEIIAeTCs 10
IIUPUHE HA CTPAHUIIE.

Od¢opmiaenue Oudauorpadpuuecknx ccblIoOK. CChUIKH MO TEKCTY JAKOTCS C
yKa3aHHEM aBTOpa U roja wusgaHus padotel. llpu wucmonbp3oBaHMM LMTAT,
U(GPOBBIX JAHHBIX WIM Tabnul Heo0XoauMo O(OPMIISTh CCBUIKY JIHOO,
UCITIOJIB3YsI KBAJpaTHBIE CKOOKH, B KOTOPBIX YKa3bIBACTCSI MOPSIAKOBBIA HOMED



JUTEPATYPHOTrO  WCTOYHMKA  Jokjaga. Choucok — JauTeparypbsl  Jaercs
HYMEpPOBaHHBIM aJI()aBUTHBIM CIIMCKOM: CHaydaja UCTOUYHUKHU Ha PYCCKOM SI3BIKE,
3aTeM — Ha uHocTpaHHbIX. Crmcok aapecoB cepBepoB Internet ykaspiBaercs
1ocjie JIUTEPaTypHbIX MCTOYHUKOB. CHHUCOK JUTEpaTypbl OQOpMISIETCS IO
I'OCTy, ¢ monHbIM HAaMMEHOBAHMEM KHUI'M WM CTaTbU U KOJIMYECTBEHHOMU
XapaKTEPUCTUKONW MCTOYHMKOB (AJI1 KHUTH — O0Illee KOJIWYECTBO CTPAHUL, IS
CTAaTbU WJIM IJ1aBbl — CTPAHULIBI, HA KOTOPBIX OHA IIOMELICHA).

Iopsinoxk cmauu pedepara m ero oumeHka. Pabora gomkHa OBITh
cOpolIIOpOBaHa M CHAETCS MpenojaBaTeito, BeAylmeMy aucuuiuinHy. [lo
pe3ynbTartaM NPOBEPKH CTYAEHTY BBICTABIIIETCS OIPEIECICHHOE KOJIUYECTBO
0aI0B, KOTOPOE BXOJIUT B O0IIEEe KOJINYECTBO OaNIOB CTY/IE€HTA, HAOPAaHHBIX UM
B TeueHwe Tpumectpa. IIpum oneHke pedepara yUHTHIBAIOTCS COOTBETCTBUE
coJiep>KaHusl BHIOPaHHOM TeMe, YETKOCTh CTPYKTYpPhI paboThl, yMeHUE pabOTaTh C
HAy4YHOMW JINTEpATypol, yMEHHUE CTaBUTh NPOOJIEMy U aHAIU3UPOBAThH €€, YMEHHE
JOTUYECKH  MBICIUTh,  BJaJ€HHE  NPOPECCHOHATBHOM  TEPMHUHOJIOTHUEH,
I'PaMOTHOCTb O(hOpPMIICHUSI.

MeToanuyeckue YKa3aHud 110 MOATr0TOBKE JOKJIAaaa

Joxnan  mpeacTaBiasieT co0oil  000OIEHHOE, CXKAaToe  U3JI0KEHHE
nHpopMaMu 1O TOM WJIM MHOM Y3KOH IpoOsieMe AUCHUILIMHBL. Ero nemu u
3aJ1a4u:

® 3aKpEIUICHHE U YIIIyOJeHHe 3HaHUM 10 OHOMY M3 BOIIPOCOB M3y4aeMOro
Kypca;

e IpUOOPETEHHUE OIbITA HAYYHO-TEOPETUUECKON pabOTHI;

® pa3BUTHUS YMEHHUS JieJlaTh BBIBOABI M OOOOINCHHUS, YETKO M JIOTHYHO
n3JIaraTh CBOM MBICIIH;

® IpPOBEpKa 3HAHUH CTYy/CHTA.

MeToauveckue peKOMEHAALUMH ISl MOATOTOBKH NMpPe3eHTALM M

o TIPE3CHTAIMSA HE JIOJKHA OBITh MeHbIIe 10 cnaiaoB;

e TIEPBBIN JINCT — 3TO TUTYJBHBINA JIUCT, HA KOTOPOM O0S3aTE€JIBHO JOJIKHBI
OBITH MPEJICTABJICHBI: HA3BaHUE MPOEKTA; (haMUJIUsI, UMs, OTYECTBO aBTOPA;

e CJICAYIONIMM CIIAWIOM JOJHKHO OBITh COJAEpKaHUE, TNIEe MPEeACTaBICHBI
OCHOBHBIE 3Tanbl (MOMEHTHI) MPE3EHTALIUH;

o TU3aH-PTOHOMHYECKHUE TpeOOBAHUS: COYETAEMOCTh IIBETOB,
OTrpaHUYCHHOE KOJIMYECTBO 0OBEKTOB Ha CIIaifJie, IBET TEKCTA,

o TIOCJICTHUM CJIAMIOM MIPE3CHTAINU JTOJDKEHOBITh CIIMCOK JIUTEPATYPHI.

MeToauvecKkue yKa3aHusl K OPraHu3alnuu Jad0opaTopHbIX padoT

JlabopaTtopnasi pa6ora Ne 1. Beenenue B OnopazHooOpasrue MOPCKUX
MHUKpOBOI0pociiei (4 Jac.)

He.]'[b 3aHATHUA: ITIO3BHAKOMHUTL CTYACHTOB C MACCOBBIMHM TOKCHYHBIMHU H



NOTEHIIMAIIBHO TOKCUYHBIMH BHIAMH MHUKPOBOJOPOCIIEH.

Bo BpeMs npoBefieHUs 3aHATHS CTYIEHThI 3HAKOMATCS ¢ OCOOCHHOCTSMU
CTpOEHHUsI MHUKpoBojaopociieil. M3ydaroTcsi pasHble Tpymnmbl BOJOPOCIEH Ha
OCHOBE CJICIYIONIMX MPU3HAKOB: TUMN (DOTOCUHTETUYECKUX MUTMEHTOB; HAJIUYUE
KTYTUKOB, HMX CTpPOCHHME, KOJMUYECTBO M CHOCOO0 MPHUKPEIUVIEHHS K KIETKE,
cTpoeHue 0007104kH KiIeTkn). C MOMOUIBIO ONpeAeIUTENeH U aTacoB U3y4aroTCs
CJIeIyIOUIME TPYIIbI BOJAOPOCIEH, BbI3BIBAIOIINE U3MEHEHUE 1IBETa BOJbBI: CUHE-
senenbie Bogopociu (Cynophceae); muatomosie Bomopocian (Bacillariophyceae,
n Diatomeae); nuHoduToBBIC WU IepuauHUEeBBIe Bogopocin (Dinophyceae).

Martepuajgbl U 000py0BaHMe: IUIAHKTOHHbIE W OEHTOCHBIE MPOOBI
MUKPOBOJOPOCIIEH, CKISHKA s MpoO, CYETHBIE Kamepbl, MNpPEeaMETHBIE U
MOKPOBHBIE CTEKIIA, 4%-HbIi1 popManuH, yamku [leTpu, mremMnenb-nuneTky uin
MUIETKU-103aTOPbI, NPENAPOBATbHBIE UTJIbI.

[Tone3Ho umeTh 3apaHee MPUTOTOBICHHBIE MTPOOBI, OTOOPAHHBIE B Pa3HBIX
MecTtax [IB mopent Bo Bpemsl perucrpanuu LBETEHUs Bojgopocien. [ kaxaon
poObl HEOOXOIMMO YKa3aTh reorpauuecKkoro rnojoKeHue U TUIl BOJIOEMA, LIBET
BOJBI, MeCTO HaxoxJeHus. [lns ompeneneHus craryca Buja HE0OXOIUMO
N0JIb30BAaThCA aTjiacaMd U  ONPEACNIUTENSIMU  BOJOpOCHel  (UTOIIAHKTOHA
JAITbHEBOCTOYHBIX MOPEH.

3amanue cTyieHTaM:

1. Omnpenenuth BUIBI BOJAOPOCIEH, BBI3bIBAIOIINE [IBETCHUE A
JATbHEBOCTOYHBIX MOPSIX.

2. 3apucoBaTth B aTbOOME M OMUCATh CTPOCHUE U TAKCOHOMHUYECKOE
MOJIOKEHUE.

Xoxa pa0doThlI.

[IpocMoTp M ompezeneHre KUBOTHBIX U BOJOPOCHEN MPOU3BOJIUTCS MOA
OMHOKYJIApOM U MHUKpockonoM. IIpocmaTtpuBaror 2-3 mpoObl BOJbI WM JOHHBIX
OCAJIKOB.

JlaGopaTopHnasi padora Ne 2. Ky ibTHBHPOBaHMEe MOPCKHX BOJIOPOCJIEH.
OnpenesieHne TOKCHYHOCTH (4 yac.)

Matepuaibl 1 060opyaoBaHue: 1adoparopHas KyinbpTypa OStreopsis
ovata, kimmaTocTaT, KOHH4YecKkue Kojaobl 00beMoM 100 u 250 M1, MepHBIE KOOI
oobemom 250 mi, punbTpoBanbHas Oymara, nunetku, kamepa Sedgewick-Rafret,
yueOHbIe cBeTOBble MUKpOCKOIbI ¢ yBennueHueM x1 00-200 (anis pyunoro
MOJICUETA KIIETOK).

Onucanue xoxa ’kcnepuMeHTa. B xome mabGoparopHoit paboTHI,
BBITNIOJIHSIEMOW BO BpeMsi ayAUTOPHOTO 3aHSTHS, BCe HAOMIOJIEHUS MO XOIY

BBIIIOJIHCHUA OSKCIICPUMCHTA, PC3YJIbTAThbl 3allMCBIBAIOTCA B TCTPAlb. I[J'I?I



OTIPEJICIICHHS] TEMIIOB JCJICHHSI KJIETOK MPOU3BOIAT (UKCAIHIO TTPoO yepe3
omnpenesieHHoW konuyectBo aHed (0, 2, 4, 6, 8, 12, 16 neHp oT Haudana
skcriepuMenTa). HemocpeacTBeHHBIM MOACUET KJIETOK MPOBOAST €
MOMOIIIBI0 MHKPOCKOIIA B KKJIOM 00pasiie 00beMoM | MII, TOMEIEHHOM B
kamepy Sedgewick-Rafret. [locne nmoacuuteiBatoT kietku Bogopociu O.
ovata B 1 mu B HepazbaBieHHOM oOpasiie. [lanee mo gopmyiie BHIYUCISIIOT
TEMIT JeneHus () KIETOK Ha KaXJIOM JTale M CTPOIT Trpaduku
3aBUCUMOCTEN CKOpPOCTHM POCTa OT BPEMEHH [JIsi TPEX TeMIepaTypHBIX
pexxuMoB. Ha OCHOBaHHMH MONYYEHHBIX PE3yJIbTAaTOB CIEAYET OMPEAETUTh
ONTUMAJIBHYIO TEMITepaTypy s KyJIbTUBUPOBaHUS Bojgopociu O. ovata.
Pe3ynbpTaThl paboThl ¥ ONMKUCAHUE METOJMKHU €€ BBITIOJIHEHUS CTYACHTHI

CaMOCTOSITENIbHO 0(OPMIISIIOT OTYET TI0 JIabopaTopHOU padoTe.

TpeOoBaHus K NpeACTABJICHUIO M 0()OPMJICHHIO Pe3yJIbTATOB
JIa0OpaTOPHBIX padoT

B xome maGopatopHOil paOOTHI, BBIIOJHIEMOM BO BpEMS ayJAUTOPHOTO

3aHATHUA, BCC H&6J’IIO)ICHI/I$I M0 XOAY BBIIIOJHCHHUA OSKCIICPUMCHTA, PC3YJIbTaThbl

3aIlIUCBIBAOTCA B TCTPAlb. I[J'Iﬂ OoJice TOJIHOTO K€ OCMBICIICHHS PE3YJIbTAaTOB

pa6OTBI M 3aKpPCIUICHUA MCTOAMKHU €€ BLIMMOJHCHUSA CTYACHTBI CaMOCTOATCIBHO

o(OpMIISIIOT OTYET 1O JIabopaTOpHOM padoTe.

OT4eT cOCTOUT U3 YEThIpEX 00s13aTEIbHBIX YaCTEM.

1. HaumeHnoBanune wu OCJb BbIIIOJIHCHUS pa6OTBI, NnepeuyCHb MW OIIMCAHHUC

npuboOpoB ©  O0OpyAOBaHHS, TEOPETHUYECKOE OOOCHOBaHHWE PpPabOTHI,

3aKOHOMCPHOCTH, JIC)KAINHNEC B OCHOBC €€ BLIITIOJITHCHMA.

2. Xon paboThl (TJIaH €€ BBIMOJTHEHHUS ).

3. Pesynbrarhl paboThl, BKIIOYAIOIINE PE3YIbTAThl U3MEPEHUI, UX 00paboOTKYy,

pacueThl.

4. BpIBOJIBI TIO paboTe.

KonTposupyemasi camocrositesibHasi padora (36 yacos).



B ocHaiieHHONW MUKPOCKONaMU U KIMMAaTOCTaTOM J1a0opaTopuu, MOA
KOHTPOJIEM IPENOJABaTeNs CTYAEHThI BBITOIHSIIOT CAMOCTOSATENBHYIO padoTy MO
UJACHTUGUKALIMKY U KyJIbTUBUPOBAHUIO BUIOB MHKPOBOJOPOCIEH, BBI3BIBAIOIIMX
LBETEHHSI BOJIOEMOB.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUITJIIMHBI
Jlnsg mpoBeneHUs MPAKTUYECKUX 3aHATHH HeoOxoauma JiabopaTopus,
o0OpyZOBaHHAasi ONTHYECKUMHU TNpUOOpaMH, CIEHHATBHBIMU CTOJIaMU U
obopynoBanueM. JlucuumianHa oOecriedyeHa MOCOOUSIMHU JJIsi  MPOBEICHUS
MPAKTUYECKUX 3aHATUM (CM. CIMCOK JuTepaTyphl). Yucio paboumx MeCT B
naboparopun  oOecrieurBaeT HHAUMBUAYalIbHYI0 pabOTy MarucTpaHry cC
MatepuanoM. /[ ocyniecTBiaeHus: 00pa30BaTeIbHOIO MPOLECca MO AUCIUIUIMHE,
IIPEICTABIICHNS JIOKJIAJOB Yy4YallUXCsl HMEETCS MYJIbTUMEIUNHBIN MPOEKTOD,

9KpaH U O0CKa.
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CamocrosTenbHas pa60Ta CTyACHTA BKIIO4YACT:

1) 6uOIMOTEYHYIO MITH TOMAIIIHIO paboTy ¢ yueOHOU IuTepaTypon u

KOHCIICKTOM JIGKHHﬁ;

2) MOATOTOBKY K TECTUPOBAHUSIM U KOHTPOJIBLHOMY (UTOTOBOMY)

cobeceI0BaHuIo;

BOIIpOCaMu OMOJIOTHH YeJIOBEKa U €T0 310POBbA.

3) u3yyeHue OCHOBHBIX HH(POPMAIIMOHHBIX CaiiTOB B UHTEepHETE, CBA3AHHBIX C

[TopsioK BBIMOTHEHUS CAMOCTOSITEIFHOM paOOThI yUaliyuecs OnpeaestoT

CaMH, PYKOBOACTBYACH KAJICHAAPHO-TCMATHYCCKUM IINIAHOM JUCHUILJINHEBI, B

KOTOPOM YCTAHOBJICHA ITOCICAOBATCIbHOCTD ITPOBEACHUSA HCKHHﬁ, IMPAKTUYCCKHUX

3aHIATUN U TGCTI/IpOBaHI/Iﬁ I10 TCMaM Kypca.

HJIaH-l"pa(l)l/lK BBINIOJIHEHUSI CAMOCTOSITEIbHOM paﬁoTLI o IMCIUIIJINHE
((MOHI/ITOpI/IHF TOKCHUYHBIX MPIKpOBOI[OpOCJICfI 1 OMOTOKCUYHOCTH HpI/I6pe)KHBIX

Mopckux akBaropui [lansHero Bocroka POy

IIpumepHsbIe
Bun
Ne JaTa/cpoku . HOPMBI dopma
CAMOCTOATECJIBHOU
n/n BBINOJTHeHU A BpeMeHH Ha KOHTPOJISA
padoThI
BbINOJITHEHH e
Pabora c CaMOKOHTpOJIb U
1-3 Beck cemectp JUTEPATYpPOH 110 25 CaMOOIICHKa
JVICTIATUTAHE CTy/IEHTa
[TpopaboTka
TEOPETUIECKUX
UYerBepras u nsrast Pabora Ha cemuHape
BOIIPOCOB U
HEJEenn Otuer no
0TpabOTKa HaBBIKOB
Brimonaenune 16 BBITTOJIHEHUTO
. OTIpeieIeHUs] BUI0B .
nabopaTopHOI . nabopaTopHOI
BOJIOPOCTIEH
paboTsI 1 paboThl
[ToaroroBka OKJIa/IbI
lecras venens A 8 A AEL,
pedepata TIPE3CHTAIIHS
Otuer no
BBITTOJTHEHUTO
[TpopaboTka nabopaTopHOI
Bocbmast — pop patop
TEOPETUYECKHUX 6 paboThl
JleBsaras Heaenu
BOIIPOCOB PaboTa Ha ceMuHape
TectupoBanue no
TeMe
JeBsaras Henens [TpopaboTtka 12 Pabota Ha cemuHape

TEOPETUYECKUX




BOIIPOCOB
Jloknanupl,
pe3eHTaLHs
IToaroroBka P 1
Hecsitas Henens 8 Pabora Ha cemuHape
pedepara
TectupoBanue 1o
TeMe
[TpopaboTtka
TEOPETUICCKHIX
Tpunanuatas Pabora Ha cemuHape
BOIIPOCOB U
Heneunsa Otuert 110
0TpabOTKa HaBBIKOB
Brimonuenue 16 BBITIOJTHCHHO
9 pelieHus .
nabopaTopHOU nabopaTopHOH
MPAKTUYECKHX 3a7a4
paboThI 2 paboThI
Pabora Ha cemunape
[TpopaboTka
[lecTtHanuaras VYuyacrtue
TEOPETUUECKHUX 8
Heens JUCKYCCHUU Ha
BOIIPOCOB
KPYTJIOM CTOJIE

MeToanuyeckue peKOMeHAAalMHU 110 CAMOCTOATEeIbHOM padoTe

MaruCcTpaHToOB

CamocrosiTenbHas paboTa CTYAEHTOB 3allaHMpoBaHa B oO0beme 36 4YacB
BKJIIOYAET B c€0s CIEAYIONINE BUIBI paOOTHI:

CaMmocTtosiTenpbHass paboTa MarucTPaHTOB 3aKJIOYAeTCs B TOJATOTOBKE K
MPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSIM U B padOTe HaJl TeMaMH, BHIHECEHHBIMU Ha
CaMOCTOSATEILHOE N3YUCHHUE, HAITMCAHUS TOKJIA0B IO TEME MPAKTUUYECKOTO 3aHSATHS,
MOATOTOBKH MIPE3EHTAINI, @ TAKXKE B OTBETaX HA BOMPOCHI TSI CAMOIIPOBEPKH.

CamocrosiTenbHas paboTa MarucCTpaHTOB TMIPEANojaraeT MoCIe0BaTEIbHOE
OCBOEHHUE MMHU COOTBETCTBYIOIINX MAaTEPUAIOB IUCIUIUIMHEI IO BCEM €€ paszieiaM ¢
UCIIOJIb30BAaHUEM PEKOMEHJyeMOM K OCBOEHHUIO JUCHMIUIMHBI «MOHUTOPUHT
TOKCUYHBIX ~MHKPOBOJOPOCICH ¥ OHOTOKCHMYHOCTH TPHOPEIKHBIX MOPCKHUX
akBaropuu JlansHero Bocroka PDy.

CamocrosiTenpHas paboTa 3aKIII0YaeTCS B CIEAYIOMIEM:

- B O3HaKOMJICHUU C JINTEPATYPHBIMU JaHHBIMH,
- B OCMBICJICHM U3y4aeMOM JTUTEPATYPHI,
- B IIOATOTOBKE COOOIIEHWH U JOKJIAJ0B IO BONPOCAM MPAKTUYECKUX

(ceMUHApCKUX) 3aHATUH,




- - B OTBETax Ha BOMPOCHI 1T CAMOKOHTPOJIS,

- B BBITIOJIHEHUH CTICIUATIBHBIX 3aTaHUM.

B kadecTBe caMOCTOSATENbHONH pPaOOTBHI CTYAEHTHI IOATOTABIMBAIOTCS K
TEKyIIeMy TECTUPOBAaHUIO M JOKJIaJaM Ha CEMUHApCKUX 3aHATUsAX. PaboraioT B
Hayunoit ¢pynnamentansHoi 0ubmoteke [IBDY, ucnons3yror pecypewr E-library,
Wikipedia u apyrux uaTepHeT ucTouHUKOB. Kaxaplii CTyIeHT 00513aH CIAEAYIOIMHAM
00pa3oM OTUUTATHCS IO CAMOCTOSITEILHON padboTe:

1) mnpenbABUTH KOHCICKTHI JICKIIHUH,

2) npeabsBUTH pedepar,
3) 3amuTUTH JTOKJIaa 1o TeMe pedepara,

4) caaTh J1abopaTtopHbie paboThl, 0(POPMIIEHHBIE COTJIACHO 3a1aHUIO.

KOHTpOJII) N ONCHKAa Ka4iCCTBAa BBIIIOJHCHHUA CTYICHTAMHU CaMOCTOSITCJIbHOM

pa6OTBI Ha MMPAKTUYCCKHUX 3aHATHAX OCYHICCTBIIACTCA!

- OerabpIM OMPOCOM TEOPETUICCKHX ITOJ0KEHHUH C BHICTABIICHHEM OIICHKH;
- TIPOBEPKOM [IOMAIIHUX 3aJaHUA W KOHCIIEKTAa IO TEOPHUH, BBIHECEHHOW Ha

CaMOCTOATEIbHYIO TPOPAOOTKY.

Tembl pepepaTos

1. [{BeTeHue BOIbI: MPUUYUHBI BOSHUKHOBEHHUSI, (PAKTOPHI €r0 BHI3bIBAIOIINE.

2. TOKCHUYHOCTB: TOHATHE, CPABHUTEIBbHASI TOKCHYHOCTh COCIMHEHUN Pa3HOTO
IIPOUCXO0XKJICHNA. 3HAUEHHE JIJISl YEJIOBEKA.

3. CoBpeMeHHbIE B3MVISIABI HAa TPUPOAY MEXaHM3Ma pPACHPOCTPAHEHUS
HEPBHOTI'O CUTHAJIA.

4, CoBpeMeHHbIE METO/IbI BBIPALIMBAHNS MOPCKUX MUKPOBOJIOPOCIEN.

5. Tokcuueckue MHUKPOBOAOPOCIHU B JAJIbHCBOCTOYHBIX MOPAX Poccun



10.

11.

12.

13.

14,

15.

BpenonocHoe 1BeTeHre BOJAOPOCIEH HAa BOCTOYHOM moOepexbe Poccuu u
UX BO3MOXKHBIE YKOHOMHUYECKHUE TIOCIECTBU.

Omnpenenenre okaaueBodl kucimorel u  dinophysistoxin-1  meromom
BBICOK0A((hEKTHUBHOM KUJIKOCTHOM xpomarorpapuu c
bayopuMeTprIeCKIM OOHAPYKEHHUEM.

Pe3ynpTaThl M aHaNM3 MOHUTOPUHIA TOKCUYHBIX MHKPOBOJOPOCIEH B
TPONMMYECKUX BOJAX.

OOmast xapakTepucTuka JIUNO(PWIbHBIX TOKCHHOB MHKPOBOJIOPOCIEH B
Kjaccuukanuu (UKOTOKCUHOB.

[lepenadya u TpaHchopmamuss TOKCHHOB TPYMIBI OKagacBOW KHCIOTHI B
HKOJIOTHYECKUX CETSIX.

Ponp MOIUTIOCKOB-PUIBTPATOPOB B Tepeaade JUMO(PUIbHBIX TOKCUHOB IO
MUIIEBBIM HETISIM

OOmiasi  XapakTepucTUKa  MHUKPOBOJOPOCICH-NIPOAYIIEHTOB  TOKCUHOB
TPYIIBI OKAIA€BON KACIIOTHI.

XapakTepucTruKa U SBOJIONNS METO/IOB U3YUYCHHS JTUTO(PUIHHBIX TOKCUHOB
MOJLITFOCKOB.

Crnennduka aHaim3a TOKCHHOB TPYMIBI OKAJTaCBOW KHCIOTHI METOJAMH
BOXX.

Hopwmpbl rocyiapcTBEHHOTO peryJIUpOBaHUS COJAEPIKaHMSI TOKCHHOB TPYTITIBI

OKaJla€BOM KUCJIOTBI B MOPENIPOAYKTAX, CDABHEHHE C MUPOBBIM YPOBHEM.
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KOMILTEKCHI OIIEHOYHBIX CPEJICTB
JUISI TEKYIIENA ATTECTALIMM
TCKYHIBJI arrecrTaluda CTYACHTOB IIO0 AUCHUILIMHCE ((MOHI/ITOpI/IHF TOKCHUYHBIX

MUKPOBOJOpOCeH M OMOTOKCUYHOCTH MPUOPEKHBIX MOPCKHUX akBaTtopuid JlanbHero
Bocroka P®» npoBoauTcs B COOTBETCTBUHU C JIOKAJIbHBIMA HOPMATHUBHBIMU AKTAMH
JAB®Y u saBasercs oOs3aTenbHOM. ITa aTTecTanmuss MNpoBoauTca B (dopme
KOHTPOJIbHBIX MEPONPUATUHN MO OICHUBAHHUIO (DAKTHMUECKUX PE3yJIbTaTOB OOyuUeHUs
CTYAEHTOB -- cOOEeceJ0BaHHWE IO TEMaM CEMUHAPCKUX 3aHSATHH, BBINOJIHEHUIO
7a00paTOPHBIX M MPaKTUYECKHX padoT, 3amute pedepaTa -- U OCYIIECTBISIETCS
BEIYLIUM IPEIOAABATEIIEM.

OObeKkTaMu OIICHUBAHMSI BHICTYTIAIOT:
- y4eOHasi AMCHMIUIMHA (AKTUBHOCTh HA 3aHSATUAX, CBOEBPEMEHHOCTH BBIMOJHEHUS
Pa3IMYHBIX BUAOB 3aJaHUM, ITOCELIAEMOCTh BCEX BHUIOB 3aHATHUM II0 aTTECTYyEMOU
JTUCIUTUINHE);
- CTENIEHb YCBOEHHUS TEOPETHUECKUX 3HAHWM;
- pe3yJIbTaThl CAMOCTOSTEIBHON pabOTHI.

1o n3yyaemol TUCUMIUIMHE ISl TEKYLIETO KOHTPOJIS U POMEXKYTOUHOU
(cemMecTpoOBOI) aTTeCTALMK HCTIOIB3YIOTCS CIEAYIOIINE

OIEHOYHBLIE CPEJACTBA

1. Yerasrii onpoc (YO):
a) codbecenopanue (YO-1).
0) nokiaz, coobrienue (YO-3).
B) muckyccus (YO-4).
2. Ilucemennsie padotsl (I1P):
a) tectol (ITP-1).
0) pedepar (ITP-4).
OreHUBACTCS TTOCEIICHUE 3aHATHH, CBOCBPEMEHHOCTh M KAYECTBO TOATOTOBKH
K CEMHHAPCKOMY 3aHSTHIO, aKTUBHOCTh B IUCKYCCHH. Pe3ylIbTaThl CAMOCTOSTEILHON

pa6OTBI OLCHUBAKOTCA I10 Ka4eCTBY MNOATOTOBJICHHOI'O pe(bepaTa, €ro



IIPEICTABIICHUIO U CTEIECHBIO BJIAJICHUS MaTepHUajJoM Ha OCHOBE OTBETOB HAa BOIPOCHI
(cm. IIpunoxenne 1). CreneHb yCBOEHUS TEOPETUUYECKUX 3HAHUM OLICHUBAETCS MO
MIOJIHOTE OCBOCHMS MaTepuana, YMEHHUIO CTYACHTOB NPUMEHATh B MPOLECCE
co0eceloOBaHUsl  CIIEUMAJIBHYI0  TEPMHUHOJIOTHIO, OINEPUPOBATh  MOHATHHHBIM
anmapaTtoM M 3aKOHOMEPHOCTSIMH, JISKAIIUMU B OCHOBE OHMOJOTUYECKOW OIEHKU
Ka4ueCTBa CPEbI.

Kpurepuu ouenku (YyCTHBIN 0TBET)

5 0ans0B -- €ciy OTBET MOKA3bIBAET MPOYHBIE 3HAHUS OCHOBHBIX MPOLIECCOB
U3y4aeMoil MpeAMETHOW 00JIACTH, OTIMYAETCS TIIYOMHOM M MOJHOTOW PACKPBITHSA
TEMBbI; BJIAaJICHHE TEPMHUHOJOTMUYECKHM ammnaparoM; YMEHHE OOBSICHATh CYIIHOCTb,
SBJICHUM, TIPOLIECCOB, COOBITHI, JeiaTh BBIBOABI M  00OOIIEHUS, J1aBaTh
apryMEHTUPOBAHHBIE OTBEThHI, MPUBOJUTH MPUMEPHI; CBOOOJHOE  BIIAJICHUE
MOHOJIOTHYECKOW PEYb0, JIOTMYHOCTh M IIOCJIEIOBAaTEIbHOCTh OTBETA; YMEHHE
MPUBOJUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoil 001acTH.

4 danJia -- OTBET, OOHAPYKUBAIOUINI MPOYHbIE 3HAHHUSI OCHOBHBIX MPOILIECCOB
U3y4aeMoul MpeAMETHOM 00JIaCTH, OTIMYAETCS TIIYOMHOM W TOJHOTOW PACKPHITHSA
TEMBbI; BJAJICHUE TEPMHUHOJOTMUECKUM aIlapaToM; YMEHHE OOBSCHSITh CYLUIHOCTD,
SBJICHUM, TIPOIIECCOB, COOBITUM, JAenarh BBIBOABI W 0000IIEHUS, JaBaTh
apryMEHTUPOBAHHBIC OTBETHI, TMPUBOJUTH TMPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTMYECKOW peUbl0, JJOTUYHOCTh U MOCJEI0BATEIbHOCTh OTBETa. Jlomyckaercs
OJIHa-JIB€ HETOYHOCTH B OTBETE.

3 0aJs1a -- OLIEHMBAETCA OTBET, CBUJECTEILCTBYIONIN B OCHOBHOM O 3HAHUU
MPOLIECCOB M3y4yaeMOW MPEeIMETHON 00JacTH, OTIMYAIOIIMKICS HEAOCTaTOYHOU
TJIyOMHOW W TIOJIHOTOM PACKPBITHSI TEMbI; 3HAHMEM OCHOBHBIX BOIPOCOB TEOPHU;
cnabo  cHOpMUPOBAHHBIMU  HAaBbIKAMH  aHalM3a  SIBJIEHUM,  IPOIIECCOB,
HEJIOCTATOYHBIM YMEHUEM JaBaTh AapryMEHTHPOBAHHBIE OTBETHl W MPUBOJUTH
OpUMEpBI; HEJOCTaTOYHO CBOOOJHBIM BIAJACHHEM MOHOJOTHYECKOW pEeublo,
JIOTUYHOCTBIO U TMOCJEI0BATEIbHOCTHIO OTBETA. JlOMyCcKaeTcsi HECKOIBKO OIIMOOK B
COJIEp>KaHUM OTBETA; HEYMEHHE MPUBECTH NPHUMEP Pa3BUTUS CUTYyalWH, NMPOBECTU

CBA3b C APYT'MMH aCIICKTaMH I/ISYIIaGMOﬁ o0acTH.



2 0anna -- OTBET, OOHApYXHUBAIOIIMI HE3HAHHE MPOIECCOB H3ydaeMou
IpEeIMETHONW 00JIaCTH, OTIMYAIOLIUIICS HETTTyOOKHUM PACKPHITHEM TEMbl; HE3HAaHUEM
OCHOBHBIX BOIIPOCOB TEOPUH, HECOPMUPOBAHHBIMU HABBIKAMM aHAJIM3a SIBICHUH,
IIPOLIECCOB; HEYMEHUEM [aBaTh apryMEHTUPOBAHHBIE OTBETHI, CIA0BIM BJAJCHHEM
MOHOJIOTMYECKON pEYbl0, OTCYTCTBHEM JIOTUYHOCTH M IOCJIEI0BATEIbHOCTH.
JlomyckaroTcsi cepbe3Hble OIIMOKU B COJIEPKaHUU OTBETA; HE3HAHUE COBPEMEHHOU

npoOJIeMaTUKU U3y4yaeMol 00JI1acTH.

IIpomexyToYHasl aTTECTALUA CTYAEHTOB

[IpomexxyTounasi arrectanus CTYJEHTOB IO OUCUUIUIMHE «MOHUTOPUHT
TOKCUYHBIX ~MHKPOBOJOPOCIHEH M  OHMOTOKCHUYHOCTH MPUOPEKHBIX MOPCKHUX
akBaTtopuil JlampHero Bocrtoka P®» mpoBOIWUTCS B COOTBETCTBHM C JIOKAJIBHBIMU
HOpMaTUBHBIMH akTamu JIBOY wu saBugercs ob6s3arensHoi. [IpemycMoTrpeHna

IMPOMCIKYTOYHAsA aTTCCTAlNA - 3a4UCT.

BOl'[pOCbI K CCMUHAPCKUM 3aHATUAM

B yem 3akitoyaeTcst KOHIENIUS SKOJIOTHYeCKo 0e30macHOCTH?
YTOo BBI3BIBAET LBETEHHUE BOJOPOCIEI?

Bce nu Bogopociiv BpeHbl U BBI3BIBAIOT 00JI€3HU?

ITouemy TPOMCXOAUT TOKCHYHOE L[IBETEHUE BOAOPOCIIEH?

Kaxune Bogopociu Tokcuunbie? [loueMy oHM BpeHbI?

o 0k~ w b e

YHUKaJIBHBI JIM TOKCHYHBIE BOJOPOCIH IO CPABHEHHIO C IPYTUMHU TPYIIITAMHU

¢duTomIankTOHA?

7. B03MOXXHO M CO3/TaHUE OPTaHUYECKOTO OTPABIIAIOIIETO BEIIECTBA, KOTOPOE ObI
3(GEKTUBHO BO3/ICHCTBOBAIO HA BCE M3BECTHBIC JKUBBIC OpraHu3Mbl? Kakue
KJIETOYHBIE TIPOIIECCHI MOTJIH ObI CTaTh OCHOBHOM MHIIICHBIO Takoro sina? Kak
o0ecIeunTh YHUBEPCATBHOCTD JOCTABKY si7a K MutieHu? [ToueMy Takoi s He
BO3HHUK B XO0JI€ YBOJIIOIHH?

8. Tlouemy pocT MOpcKoro (puTOIIaHKTOHA (KaK HETOKCHYHOTO, TaK ¥ TOKCUYHOTO)

MOJKET OBITh OOMJIBHBIM B HpI/I6pe)KHBIX 30Hax alBCIJIMHIA, 4 TAKXKC B



CEIBCKOXO3SIMCTBEHHBIX CTOKAX?

9. Kakue coObITHS Ha THXOOKEAHCKOM IMOOEPEKbE, CBSI3aHHBIC MPUPOTHBIMU
KPYITHOMACIITAOHBIMU KITMMAaTHYECKUMU U3MEHEHUSIMHU, BBI3BAIU 1IBETEHUS
BOJIOPOCIICH?

10.BBI3bIBaIOT CHHE-3€JICHBIE BOJIOPOCIH O00JIC3HH Y )KUBOTHBIX ?

11.MoO>HO M CUUTATh 3T TOKCUHBI 3OPEKTUBHBIM CPEACTBOM CIICPKUBAHUS
BbIIaca cKoTa?

12.JIeficTBYIOT JIM TOKCHHBI KaK aJIjIeJIONaTOreHbl, YTOOBI BECTH XUMUUYECKYIO
BOWHY C IPyTUMHU BHJIaMH (PUTOIIIIAHKTOHA, KOTOPBIC SIBJISIOTCS KOHKYPEHTaMU
BrUI0B HA 3a cBeT 1 mUTaTeIbHbIE BEIIECTBA?

13.PSP-TOKCHHBI:  XHMHYECKOE  CTPOCHHE, MEXaHH3Mbl  MOJICKYJISPHOTO
BO3/ICHCTBUSI, MEXaHU3M TOKCUYHOCTH U OCOOCHHOCTH aHAJIUTHYECKUX METO0B
OTIPE/ICJICHUSI CAaKCUTAKCHHA M €ro IMPOM3BOJHBIX B O0H00OBEeKTax. CHUMIITOMBI
OTpaBJICHUS y 4eioBeka. Buasl MUKpoBogopocieh, umeromue PSP-TokcuuHbIe
ITaMMBbl. AHQJIN3 CUTYAI[U{ [IBETCHUS.

14.DSP — TOKCHHBI: XHMHYECKOE CTPOSCHHME, MEXaHHU3Mbl MOJICKYJISIPHOTO
BO3/ICHCTBUSI, MEXaHU3M TOKCUYHOCTH U OCOOCHHOCTH aHAJIUTHYECKUX METO0B
OTIPE/ICIICHHUS OKaJIAMHOBOM KHUCIIOTHI, TMHO(PU3UCTOKCHHOB, IIEKTEHOTOKCHHOB U
11€30TOKCMHOB B 0M000BekTax. CHMIITOMBI OTpaBJICHHUS Yy 4YeJIOBEKa. AHaIH3
CUTYyallMi LIBETCHHUS.

15.ASP-ToKCHHBI:  XUMHYECKOE  CTPOCHHE,  MEXaHU3Mbl  MOJIEKYJSIPHOIO
BO3JICUCTBHUS, MEXaHU3M TOKCUYHOCTH U OCOOCHHOCTH aHAJIMTHYECKUX METO0B
OTPENICJICHUS] IOMOMBOM KHUCJIOTHI B OMOOOBEKTaX. CUMIITOMBI OTPABJICHUS Y
YeJioBeKa. AHAJIN3 CUTYaIlui 1IBETCHHUSI.

16.NSP-TokCHHBI:  XUMHYECKOE€  CTPOCHHE,  MEXaHU3Mbl  MOJIEKYJSIPHOIO
BO3/ICHCTBHSI, MEXaHU3M TOKCHYHOCTH MU OCOOCHHOCTH aHAJTUTHYCCKHX METOI0B
ompeneneHus OpPEeBETOKCMHOB B OMO0OBekTax. CHMITOMBI OTpPaBIICHUS Y
YenoBeKa. AHAIN3 CUTyalllid [IBETEHHUS.

17.CFP - TOKCHHBI: XUMHUYECKOE CTPOCHUE, MEXaHU3Mbl MOJEKYISIPHOTO

BOSHCﬁCTBHH, MEXaHU3M TOKCHYHOCTH U OCOOCHHOCTH aHAIMTUUECKUX METOOOB



omnpesneneHus: OpeBETOKCMHOB B 0M000bekTax. CHUMITOMBI OTpPABICHUS Y

YeJIoBeKa. AHAJIN3 CUTyalluid IBETEHHUS.
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Laboratory Work Ne 1. Introdustion to biodiversity of marine microalgae. (6 h.)

The huge diversity of microalgae provides them with all kinds of living
strategies, which allow them to be ubiquitous. They are wide-spread in the oceans
and freshwater environments. The goal of the practical class is to get the first
understanding of the microalgae diversity, the major structural differences between
microalgae groups and their living strategies, with the special emphasis on the
bloom-forming species

MeTozmquKne YKa3aHud K OpraHmsainmun

The purpose of the work: introducing the students with harmful algae
species of the in the Far Eastern Seas of Russia using light microscopy method.
Jl1st ipoBeieHUs 3aHATUSI HEOOXOUMBI TTPOOBI (DUTOTUTAHKTOHA, B3SIThIE BO BpEMs
"uBeTeHus" MOPCKHX BOJI B pa3HbIX ydyacTkax /B mopeii.

Mamepuanst u o6opyooeanue: TiIaHKTOHHAs ceTh, O6anku (200-300 mur),
MHUKPOCKOII, MPEIMETHbIE M IMOKPOBHBIE CTEKJA, 4Yamku l[leTpw, MUKpockon u
ouHokymsip, 4% -HbI QopMmanuH, cyeTHas kamepa. Matepual MOXKeT OBbITh
3adukcupoBan Jloronem unu 4-% dopmaruHoM. [l KOJIMYECTBEHHOTO yuyeTa
(PUTOIUTAHKTOHA MOKHO MCIOJIB30BaTh JIFOOYI0 CUETHYIO KaMepy, 3Has 3apaHee ee
oObveM. [l mepecdera YUCIEHHOCTH MUKPO(UTOIUIAHKTOHAHA JIUTP HEOOXOIUMO
3HaTh TEXHUYECKUE XAPAaKTEPUCTUKU opyaus cbopa 1mpoObl.  [IpoObr
(GUTOIJIAHKTOHA JIyYIlle MPOCMATPUBATh MPU MaJOM M OOJBIIOM YBEIHMYCHUHU
MHUKPOCKOTIA.
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3aoanue cmyoeHmam:
1. Be able to identify algal toxic species under the light or electron microscope.
2. To sketch and presents detailed descriptions of isolated clones, data on species
distribution, in Russian Far Eastern Seas.

Xo0 pabomowi:
1. TlpocmoTp u ompeneneHue BOIOPOCHEH MPOU3BOAUTCS  U3MPEABAPUTEIIHHO
OTOOpPAaHHBIX MPOO U3 PA3NUYHBIX JATbHEBOCTOUHBIXMOpEN PO.
Dopma  omuemnocmu:  TOCIE€  BBIIOJIHEHUS  3aJaHUSA  CTYICHTHI
MPEACTABISAIOT alb0OM C PUCYHKAMH OpPraHW3MOB- BO30yIUTENEH, UX
CUCTEMAaTHYECKUM  IIOJIOKEHHEM, TOKCUYHOM  XapaKTEPUCTUKOW W
KOJINYECTBEHHOM XapaKTEPUCTUKOM.
Bonpocuwi:

1. Why do harmful algal blooms occur?
2. What are harmful algae?
3. Why are they harmful?
Laboratory Work Ne 2. Culturing marine microalgae .

The culturing of microalgae is one of the most important techniques, which
allows studying various biological, physiological, structural and other parameters
of microalgae. This practical class is aimed to create the understanding of main
types and purposes of cell culturing, to teach students basic principles and
techniques of microalgae culturing.



MeToan4yecKkue yKa3aHusi K OpraHu3anuy Jad0paTOpHbIX 3aHATHH

Martepuaabl U 00OpyIOBaHHE: S>KMBBIE NPOOBI MHUKPOBOJOPOCIEH U3
Cpellbl, KyJbTYpPHBI AJIs IEpEeceBa, KyJbTypa Ha Pa3HbIX CTAAUSIX POCTa JJi aHAJIM3a
KpUBOM poOCTa, MPEIMETHbIE U TOKPOBHBIE CTEKJa,Kanuispbl, vamku [lerpw,
IJIAHIIEThl Uil KyJabTuBUpoBaHUS  (96-1yHOK, 24-MyHKH) KOJOBI  JIJIs
KyJIbTUBHPOBAHHUS, aBTOMATHUYECKHE IMIETKH perynupyemoro oobema (20-200
Mk, 100-1000 mxn, 1000-5000 mxm), mMukpockon W OHHOKYJsp, 4% -HbIU
dbopManuH, cueTHas Kamepa, aBTOKJIABHpOBaHHas MOpCKas Bofa, cpena s
KyJIbTUBUpOBaHUs. JIaMuHApHBIN OOKC, aBTOKJIaB, HHKY0ATOP.

Xoxa padoTbl

1. Beienenue K1eTOK MUKPOBOAOPOCIIEH C TOMOILBIO KalWispa U3 )KUBOU MPOObI
MUKPOBOJOPOCIIEN, IEPEHOC KIETKH B KaILJII0 aBTOKJIABUPOBAHHOW MOPCKOW BOJIBI
(3 paza), mepeHOC KIETKHM B JIYHKY 96-TyHOYHOIO IUIAHIIETa IPEBAPUTEIIHHO
3aI0JIHEHHHOT'O MOPCKOM BOJOW, KOHTPOJIb ITOJI MUKPOCKOIIOM.

2. IlepeceB crapoil KyJbTypbl B KOJOBI C YHCTOM cpelod B JIaMUHAapHOM OOKce
3. Iloxcuer kosMyecTBa KJIETOK B 1 MJI Ha pasHBIX CTagUsAX pOCTa KYJIbTYpHI,
HIOCTpOEHUE KPHBO# pocTa B iporpamme Microsoft Excel,onucanue rpaduxka.

TpebGoBanus K npeacTaBIeHHI0 H 0()OPMIIEHHIO Pe3yJILTATOB
J1adopaTopHbIX padoT
B xome nabGopaTopHOil paOOThI, BBIMOJHSIEMOW BO BpeMs ayIUTOPHOTO

3aHITHS, BCE HAOIOJNEHUS MO XOAY BBITIOJHEHUS SKCIIEPUMEHTA, DPE3yJIbTaThl
3alMCHIBAIOTCS B TeTpaab. J[ias Oonee MOTHOTO XK€ OCMBICICHHUS PE3yNIbTAaTOB
pabOThI M 3aKpeIICHUS METOJWKH €€ BBITIOJHEHUS CTYACHTBHI CaMOCTOSITCIIBHO
Oo(QOpPMIISIIOT OTYET IO JTA0OPATOPHOI padoTe.

OT4eT COCTOUT U3 YEThIPEX 00s13aTEIbHBIX YaCTEM.

1. HanMeHoBaHME W 1IeJIh BBITOJIHCHUsS PaOOTHI, TIEPEUCHDh U OTIMCAHHUE TTPHOOPOB
U 000py/IOBaHUS, TEOPETUYECKOe OOOCHOBaHWE pPaOOTHI, 3aKOHOMEPHOCTH,
JISKAIIAE B OCHOBE €€ BBITIOJHEHUS.

2. Xop paboThl (TUTaH €€ BBITIOJIHCHHUS ).

[Toce BBITIONIHEHMS 3aJaHUS CTYIACHTBI COCTABJISAIOT JaO0OPATOPHBIM OTYET O
pOCTE KYJIbTYpHI, C 3alMChI0 BCEX IapamMeTpoB OTOOpa NMpod W TepeceBa U
MOCTpOEHUEM TPaUKOB U MaTeMaTUYECKOW 00pabOTKON Pe3ysbTaToOB, a TAKXKe
CpaBHEHUE C paHee ONMyOJTUKOBAaHHBIMU JAHHBIMHU.

3. BeBoge1 o pabore.



MeTtoanueckue YKa3aHus 110 C1a4UC 3a4CTa

Ha 3auere B kauecTBe OILICHOYHOTO CpEACTBa MPUMEHSIETCS cOOece0BaHME
o BOIpocamM OWIETOB, COCTABJICHHBIX IMpenojaBaTelieM U MOJAINUCAHHBIX
3aBeAyIOIMUM Kadeapou.

Bo Bpems mpoBemeHus 3adera CTYICHTHI MOTYT IOJIB30BAThCSA pPabodeit
nporpaMMoil ydyeOHOW MNHUCIUIUIMHBL. B ciydae HCHOJNb30BaHUSI CTYJEHTOM
CPEACTB [IJIsl CHUCBIBAHMS, SK3aMEHATOP UMEET IIPaBO YAAIUTh CTYJECHTA C 3a4€eTa,
a B 9K3aMEHAIlMOHHYIO BEJIOMOCTb IMIOCTABUTh HEYJOBICTBOPUTEIBHYIO OLICHKY.
[Ipn saBKke Ha 3a4eT CTYIAEHTHI 00sS3aHbl UMETh MpU CeOE 3aUETHYIO KHUXKKY.
[IpenoiaBatens 3amoJIHAET COOTBETCTBYIOIIME Tpadbl 3a4e€THOM  KHIDKKH
CTyJICHTa: Ha3BaHHWE JHUCIUIUIMHBI B COOTBETCTBUU C YYEOHBIM IUIAaHOM, €€
TPYJIOEMKOCTh, (haMUJTUS IPETIojaBaTeNsl, OIICHKA, /1aTa, TIOAMKCH.

JI7ig ciaum yCTHOTO 3a4eTa B ayIMTOPUIO OJHOBPEMEHHO MpUTamaercs 2-3
CTyJeHTa. BBIXOAUTh W3 ayauTOpUM BO BpeMsi TOJITOTOBKM K OTBETaM 0e€3
paspeleHns dK3aMeHaTropa CTyIeHTaM 3arperaercsa. Bpems, npenocrasisiemoe
CTYyIEHTY Ha IMOJATrOTOBKY K OTBETy Ha YCTHOM »3k3ameHe — 30 munyt. [lpm
IPOBEJICHUN 3a4e€Ta BOIPOC CTYIACHTY 3aJaeT IPENOJaBaTellb COIJIACHO CIIHCKA
BornpocoB u3 PITY/I. IIpu coade yCcTHOro sK3aMeHa 3K3aMEHATOP MOXKET 33/1aBaTh
JIOTIOJTHUTEIIbHBIE BOIMPOCHL. ECAM CTyAEHT 3aTpyAHSETCS OTBETUTh HA OJIUH
BOIIPOC BBHIOPAHHOTO OWJIETa, TO €My MOKHO TPENJIOKHUTh B3ATh JPYrod OWIIET,
IpyU ATOM OLIEHKa cHuWxkaercs Ha Oamnllpu HesiBke cTylneHTa Ha 3adeT Oe3
YBaKUTEIIbHOW MPUYMHBI B BEIOMOCTH JENAETCS 3alUCh «HE SIBUICS». OIEHKH,
BBICTABJICHHBIE 3K3aMEHATOPOM IO UTOTaM SK3aMEHOB, HE MOJICKAT MEPECMOTPY.
CTylneHT, HE COIJacHbId C BBICTABICHHOW OLICHKOW, HMMEET MpaBO IMOJATh
3asiBieHre Ha uMms aupektopa [llkonsl. B ciiydae 000CHOBaHHOCTH TMOJAaHHOTO
3asBieHus qupektop LIIkonel co3maer KOMUCCHIO B COCTAaBE TPEX MpENoAaBaTeen
no cooTBeTcTBytonel Kadenpe. OreHka, TOJy4YeHHAs CTYACHTOM BO BpeMs
repecaadyu IK3aMeHa KOMUCCHHU, SIBJISIETCS OKOHYATEIIbHOM.

Kpurepuu BbicTaB/IeHUsI OLICHKH HA 3a4eTe

OI_ICHKa «3a4€T» CTAaBUTCA TOrJAad, KoOrjga CTYACHT CBO6OI[HO BJI1aaccT



TEOPETHUUECKUM MATEPHAIOM U3y4aeMOU TUCIIUIIINHBI, HE JOMMYCKAeT OIMTMOOK Mpu
OTBETAaX Ha 3aJaBaeMbl€ BOMPOCHI, HUCIOJb3Yysl HAIJISIAHBIE TaOJMIIbI, WU
JIONyCKaeT HEKOTOPhIE HETOYHOCTH B OTBETaX, HO OBICTPO HCIPABISIET OIIMOKHU
IPY 3aJaBaHUH €My HABOJIAIIMX BOMPOCOB. Kpome TOro, CTyJI€HT OpUEHTUPYETCA
B KOJUIEKIIMM THUCTOJOTMYECKUX IIPENapaToB IMpU HX omnpenesieHuu. OleHKa «He
3a4TE€HO» CTaBUTCA TOTJA, KOTJa CTYJIEHT HE BJIQJICET MarepuaiaM H3ydaeMou
JUCIUIUIAHBI, HE OTBEYAET HA JOMOJHUTEIbHBIE BOIPOCHI MPENMOAABATENS U HE
OPUEHTUPYETCS B KOJUICKIIMU TUCTOJOTHYECKUX MPENAPATOB MPH UX OMPEACICHUM.

[Ipn uCnoONB30BaHUM PEUTHUHTOBOM CHUCTEMBI ATTECTALMU IO JTUCHMUIUIMHE
«MOHUTOPUHT TOKCHUYHBIX MHUKPOBOJOPOCICH W OMOTOKCUYHOCTU MPUOPEKHBIX
Mopckux akBaropuit JlampHero Boctoka P®» okoHuUaTenbHas ~ OLICHKa

CKIIAAbIBACTCA M3 PCE3YJIbTATOB TCKYLICIO KOHTPOJA YCIICBACMOCTHU n caadyu

3ayeTa.
Bomnpocsl k 3auery

1. 3HauYCHUE BPEAOHOCHOIO IIBETEHUS BOJOPOCIEH B MOPCKOW U
IIPECHOBOAHOM Cpelie.

2.  SIBneHuss UBETEHHMsS BOJBI: MPUYUHBI BO3HUKHOBEHUS. DaKTOphl HX
BBI3BIBAIOIIIHE.

3. [TpuunHbBI pa3BUTUS «KPACHBIX TIPUITUBOBY.

4, Crpoenue 1 pazHOOOpa3ue TMaTOMOBBIX BOAOPOCIIEH.

5. CrtpoeHnue u pazHOOOpa3He KT'YTUKOBBIX BOJOPOCIIEH.

6. [Tpupoaubie GUTOTOKCHUHBI: UCTOYHUKH, KJIacCU(UKAIIS, TOKCUYECKOE U
(hapMaKkoJIOrH4ecKoe JelCTBHE.

7. [Tpupoaa mexanu3mMa pacupoCTPaHEHHS] HEPBHOTO CUTHAJIA.

8. HeilipoMeanaTopHble CHCTEMBI: THITBI B MEXaHU3MBI Mepeiadl HEPBHOTO
UMITYJIbCA.

Q. Knaccupukanus toxcuHoB: I[lapamutuueckuit 1 MosutockoB (PSP),
IuappeTuyeckuil a1 MosuttockoB (DSP), amHe3nueckuil sii MOJUTFOCKOB
(ASP) , mweiiporokcuueckuii s MomtrockoB  (NSP), curyarepa

(Ciguatera), dinophysistoxins (DTXSs), a3acMpOKHCIOTHOE OTpaBICHHE
mosutrockamu (AZP), yessotoxin u pectotoxin,.

10. Toxcunwsl Tpynmsel PSP: xummdeckoe cTpoeHHE, CBONCTBA, OMOCHHTE3
CaKCUTOKCHH, TIPOW3BOJHBIC, TPOAYIEHTHl B TMPUPOJE, MEXaHU3M
JenCcTBUS, 3a0071€BaHUS U OTPABIICHUS.
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Tokcunnl rpynmnbel DSP: xumuyeckoe cTpoeHue, CBOMCTBA, OMOCHMHTE3
(okadaic KMCTOTBI, X MTPOU3BOIHBIC, TPOAYLIEHTHI B IPUPOJIE, MEXAHU3M
JercTBUs, 3a001€BaHUS U OTPABIICHUS.

Tokcunbl Tpynmel ASP: XxuMHuueckoe CTpoeHHe, CBOWMCTBA, OMOCHUHTE3
JIOMOEBOM KHUCJIOTHI, HMX MPOU3BOJHBIC, MPOAYLEHTH B MPUPOJE,
MEXaHU3M JIeHCTBUSI, 3a00JI€BaHUS U OTPABIICHHUS.

Tokcunbl rpynmel NSP: xumuueckoe cTpoeHue, CBOWCTBA, OHMOCHHTE3
OpEBETOKCUHOB, MX MPOU3BOAHBIC, MPOAYIEHTH B MPHUPOAE, MEXAHU3M
NEeNCTBHUS, 3a0071€BaHUS U OTPABIICHHUS.

Tokcunbl  Tpymmbel  curyatepa  (Ciguatera):  curyaTOKCHHBI |
NaJUTOKCUHBI, XHWMHUYECKOE CTPOCHHUE, CBOMCTBA, MPOAYLUEHTH B
IpUPOJIe, MEXaHU3M JCHCTBHS, 3a00JI€BaHUS U OTPABIICHHUSL.
CoBpeMEeHHbIE METO/IbI BBIPAILIMBAHUSI MOPCKUX MUKPOBOJIOPOCIIEH.
Tokcuueckre MUKpOBOJOPOCIIM B JATbHEBOCTOYHBIX MOpsix Poccun
Bpennoe uBetenue Bogopocieil Ha BOCTOYHOM noOepexkbe Poccun u ux
BO3MO>KHBIE 3KOHOMHUYECKHE MTOCIEACTBHSL.

Omnpenenenue okadaic kucnotsl, dinophysistoxin-1 u cBsi3aHHBIE B
MUJMSIX METOJIOM BbICOKOA(()EKTUBHON KHUAKOCTHOM XpoMarorpapuu c
(diryopuMeTpUyeCKUM OOHAPYKEHUEM.

Oco0eHHOCTH MOHUTOPHHTA BPEJOHOCHOTO I[BETEHHS BOAOPOCIEH H
OMOTOKCHUYHOCTH B POCCUNUCKUX J1aJIbHEBOCTOUHBIX MTPUOPEKHBIX BOAAX.
Pe3synbrarthl ¥ aHanM3 MOHMTOPHUHTA TOKCHUYHBIX MHKPOBOAOPOCTEH B
JaIbHEBOCTOYHBIX MOpsix Poccun.

OOwast xapakTepUCTUKa JIMIMO(PMIBHBIX TOKCUHOB MHKPOBOJOPOCIEH B
Kkjaccuukanuu GUKOTOKCUHOB.

[lepenaya u Tpanchopmanys TOKCUHOB IPYIIbl OKaAaeBOW KHUCIOTHI B
IKOJIOTUYECKUX CETSX.

Ponp MOJUTIOCKOB-(UIBTPATOPOB B Tepefade JUMOPUIbHBIX TOKCHUHOB
0 MULIEBBIM LEISM

OOmasi xapakTepUCTHUKAa MHKPOBOJOPOCICH-TIPOIYIIEHTOB TOKCHHOB
IpYNIbl OKaJ1aeBON KUCIIOTHI.

Brusaue abuotmdeckmx  (AKTOPOB Ha  MPOIYKIUIO TOKCHHOB
MUKPOBOJOPOCIISIMHU.

XapakTepucTUKa U SBOJIOIMS METOJOB M3Yy4YEHUS JUNOQPHIbHBIX
TOKCUHOB MOJUTIOCKOB.

Crnenu¢uka aHaim3a TOKCHHOB TPYIIbI OKaJAaeBOW KUCIOTHI METOIaMH
B2XX

HopMbl TOCYIapCTBEHHOTO PETYJIHMPOBAHMS COJEPKaHUS TOKCHHOB
IPYNIbl OKaJaeBOM KUCIOTHl B MOPENPOAYKTaX, CPABHEHHUE C MHUPOBBIM
YPOBHEM.



