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AHHOTAIUA

JucuunnnHa «MukpoOHasi WHAMKAUUS M OKOJIOrO-TPO(PUYECKUE TPYIIIbI
MUKpPOOPTaHU3MOBY» TIpeAHA3HAYCHA IS MarucCTpPaHTOB BBICIIUX Y4YEOHBIX
3aBe/ieHuid, oOydaronuxcs 1o  cnenuanbHoct  05.04.06 DKOJIOTUSL WU
PUPOAOIIOIb30BaHUE, «IKOJOTHYecKas O€30MaCHOCTh U YyINpaBlieHHe MPUOpEKHON
MOpPCKOW 30HOW». OO0mas TPyIOEMKOCTh OCBOCHHUSI JUCIUIUIMHBI cocTaBisieT 144
yaca (4 3a4eTHBIX E€IUHUIIBI). YUEOHBIM IUTAHOM MPETyCMOTPEHBI JIEKIIMOHHBIE
3aHsATUA (8 4acoB), mnpakThuueckue 3aHiaTHs (36 4dyacoB, Brkimoudas 10 yac.
7abopaTOpHBIX paboOT) M caMmocTosTeNbHas pabora cryaeHtoB (108 wuaca).
JlucuuminHa peanusyeTcst Ha 2 Kypce B BECEHHEM CEMECTpe.

JucrummHa «MukpoOHass WHAWKAIASA W OKOJOTO-TPOPUUYECKHE TPYIIITHI
MUKpPOOPTraHU3MOB»BXOJUT B BApUATUBHYI) 4YacTh 0OOpa30BaTEIbHONW MPOrpamMMbl
(b1.B.Z1IB.07.02).

B xone m3yueHus MTaHHOTO Kypca CTYAEHTHI 3HAKOMSTCS ¢ OCOOCHHOCTSIMH
dbopMupoBaHUS ~ MHUKPOOHBIX COOOIIECTB BOJHBIX M HAa3eMHBIX DJKOCHUCTEM B
YCIIOBHUSIX aHTPOIOTEHHOTO BO3ACHCTBHUSA, ¢ MEXaHU3MaMH ajamnTaliii OakTepuil K
HOBBIM YCIIOBUSIM, BOSHUKIIIUM B Pe3yJbTaTe U3MEHEHUSI XUMUYECKUX MapamMeTpOB
OKpYXalolen cpeabl, W METOJIaMU HUCIIOJIb30BAHUSI MUKPOOPTAaHU3MOB JIJIsi OIICHKU
COCTOSIHUS OKPY’KaroIel Cpenpl, a TakKe ¢ COBPEMEHHBIMHU TPEICTABICHUSIMH O
pPOJIM MUKPOOPTaHU3MOB B (DYHKIIMOHUPOBAHUU U  TOJAJEPKAHUHM HKOJIOTHYECKUX
CUCTEM.

Heabro oCcBOCHUS MUCIUIUIMHBI SBISIETCS (OPMUPOBAHUE MPEACTABICHUN O
pOJIM  MHUKPOOPTAHW3MOB  PA3JIUYHBIX  DKOJOTO-TPOPUYECKUX  TPynm B
(GYHKIIMOHUPOBAHUM TPHUPOAHBIX AKOCHUCTEM, B  IPOIECCaX CAMOOYHUIICHUS M
CTaOMIIM3AITUN COCTOSTHUS CPEJIBI.

3agaum Kypca:

e IIO3BHAKOMHTL CTYACHTOB C OCHOBHLBIMH 3aKOHOMCPHOCTAMU (bOpMI/IpOBaHI/ISI

MI/IKp06HBIX COO6H.I€CTB B YCJIOBHUAX aHTPOIIOTCHHOI'O BOBI[CﬁCTBPIH;



e O3HAKOMHTH C METOJIaMH BbIIEJICHUS MHAUKATOPHBIX TPy MUKPOOPTraHU3MOB
U3 €CTECTBEHHON CPEIbl OOMTAHUS U UX UCIIOIB30BAHUS JISI OLIEHKU COCTOSTHUS
OKpY>KaloIllel CpeJibl;

e HAyyuTh paboTaTh CO CHEIHATBHOW JIMTEpPaTypoil, TOTOBUTH pedepaTsl,
BBICTYIIATh C JJOKJIaJlaMU Ha 33/IaHHYI0 TEMY;

e IIOBBICUTH YPOBEHb  INPO(PECCHOHAIBHON  KOMIIETEHTHOCTH  CTYJEHTOB
MOCPEJICTBOM YCTAHOBJICHUSI CUCTEMBI MEKIIPEAMETHBIX CBS3EH COAEpKAHUSA

Kypca ¢ coJiep>kaHueM NMpoGUINpYIOMUX TUCIUILIVH.

JlanHasi QUCHMIUIMHA B3aMMOCBSI3aHA C TAaKUMH Kypcamu Tpo¢heCcCHOHATHLHOTO
UKIa, kKak «OpraHus3anys MOPCKHX COOOIECTB M IKOCUCTEM», «MEeTo bl XUMHKO-
IKOJIOTUYECKOTO HWCCIECIOBaHUS MNPHOPEKHBIX BOI», «YTpaBICHHE MOPCKOU
NpUOPEKHON 30HOM M OpraHu3alvs MapUKyJIbTypb». 1 yCHmenmHoro oCBOCHHS
JAHHOTO Kypca HEOOXOUMBI 3HAHUS B 00J1aCTH OMOJIOTHH U XUMUHU.

JIJig yCIenrtHoro M3y4eHus AUCHUILTUHBI «MHUKpOOHAsT WHIAMKAIUS U 9KOJIOTO-
TpouUecKkue TPYNIbl MHKPOOPTAHU3MOB» Yy OOYYalOIUXCS JOJKHBI  OBIThH
chOopMUPOBAHBI CIEAYIOUINE MTPEABAPUTEIHHBIC KOMIICTCHIINU:

— VYMenue paboTarth B NMPOCKTHBIX MEXKIUCIUILUIMHAPHBIX KOMaHIaX, B TOM
yucie B kauectBe pykoBoautens (OITK-7).

— YMeHHue HUCIOJIb30BaTh TEXHUYECKHUE PETJIaMEHTHI, MacTopTa, HHCTPYKIIUU
U JIPYTYI0 TEXHUYECKYIO TOKYMEHTAIMIO B COOTBETCTBHH C TPEOOBaHUSIMU
sKkoJtoruueckoit 6eszomacHoctu (1K -12).

— CnocoOHOCTh BBITIOJNIHATH JKCIIEPUMEHTABHBIE M HCCIIEIOBATEIbCKHE
paboThl 1O M3bICKaHUIO OoJee A((HEKTUBHBIX METOJOB IMPOU3BOICTBA,
OTBEUAIOIINX TPEeOOBaHUAM SKOJOTMYECKOM O€30MacHOCTH, a TaKke
opranm3anu  Ja0OpaTOpPHOTO  KOHTPOJsS  HA  MPOW3BOJACTBE U
OKOJIOTMYECKOTO KOHTPOJII COCTOSIHUSL  OKpyXaromien cpeasl (wim
BO3ICHCTBUS MPEANPHUIATHS Ha OKpyxarornyro cpeay) (ITK — 13)

I[JISI Ooee IIPOYHOro yCBOCHHA Marcpuala OJHOBPEMCHHO C CECMHHAPCKUMU
3aHATHAMU MPCAYCMOTPCHA CUCTEMA J'Ia60paTOpHBIX 3aHATHUH.



B pesynbTare m3ydeHus AAHHOW TUCIHHUIUIMHBI y oOydaromuxcs (GpopMupyroTcs

CICAYIOHIue 06Hl€Hp0(I)€CCI/IOHaJIBHI>Ie 141 HpO(i)CCCI/IOHaJIBHI)Ie KOMIICTCHIINH.

Kon u popmyuposka

Jrtansl GOPMUPOBAHUS KOMIETEHIMH

KOMIIeTeHIIUH
3HaeT - TEOPETUYECKUE OCHOBBI HOPMUPOBAHUS HETaTUBHBIX
aHTPOIIOTEHHBIX BO3JCHCTBUH Ha SKOCHCTEMBI U
OLICHKM BEJIMYUHBI IOCIEACTBUN 3TUX HETaTUBHBIX
BO3JICUCTBUIA;
- OCOOEHHOCTHM  MHMKPOOPraHHU3MOB  PA3JIUYHBIX
HKOJIOTO-TPOPUUECKUX TPYIIII,
IIK-3 - BaeHne 0OCHOBaMu - HOPMAaTHBHYIO U TEXHHUYECKYI0 JOKYMEHTAIUIO,
MIPOEKTUPOBAHUS, IKCIIEPTHO- Cuullpi, Canlluns
AHAJTUTUYECKON JAEATeNbHOCTU
Y BBINOJIHEHUS HCCIIEAOBAHUN | yMeeT - IPOU3BOJIUTH PACUETHI KOMIUIEKCHBIX UHJIUKATOPOB
C MCII0JIb30BaHUEM COCTOSIHUS IIPUPO/IHBIX CUCTEM, A TAK)KE BETMYUH
COBPEMEHHBIX IIOJXOJI0B U JOMYCTUMBIX U KPUTHYECKHUX Harpy3oK Ha
METO/I0B, aIapaTypsl 1 KOMIIOHEHTBI OKPY>KaIOLEH cpelibl;
BBIUMCIIUTEIbHBIX KOMIUIEKCOB - IPE/ICTABIIATh PE3YJIbTAThI IOJEBBIX U
1a00paTOPHBIX paboT
BIajeeT | - 6e30MacHbIMU IIpUeMaMH paboThI B
MHUKPOOHOIOrHYEeCKOH J1ab0paTOPUH, TEXHUKOM
HCCIIEIOBaHUsI MUKPOOPTaHU3MOB, METO/IaMU
KYJIbTUBUPOBAaHUS MUKPOOPTaHU3MOB, ITOJIY4EHHUS
YUCTBIX KYJIbTYP.
3HaeT - HOPMAaTHBHYIO M TEXHUYECKYIO JOKYMEHTAIUIO,
Cuullsl, Canllunsl
IIK-4 cnocoOHOCTB yMmeeT - IPOBOJIUTH 3a00p, TPAHCIIOPTUPOBKY U XpaHEHUE
HCIIOJIb30BaTh COBPEMEHHBIE HCCIIETyeMOro MaTepuania Jisi MUKpOOHOJIOTHUYECKUX
METO/bI 00pabOTKH U HCCIIEI0OBaHU;
MHTEpIIpEeTaluu - IPOU3BOJIUTH PACUETHI IPOBEJCHHBIX PE3YIbTaTOB
HKOJIOTHUECKO HHPOpMALIUU 0aKTEepPHOJIOTUYECKUX HCCIIEJOBAHUM;
IIpY NPOBEICHUU HAYYHBIX U - OLIEHUBATh Ka4€CTBO OOBEKTOB OKPYXKAIOLIEH cpebl
IIPOU3BOJICTBEHHBIX 10 MUKPOOHOJIOIMYECKUM MTOKa3aTesIM
HUCCIEeN0BaHUuN
BJaJeeT |- METOJaMH MHKPOOMOIIOTHYECKUX HCCIEI0BaHMIA;
MeTOJIaMHU MHIUKAUU u WICHTU(QUKAITAN
MHUKPOOPIaHU3MOB B 00BEKTaX OKpY’Karomiel cpebl
ITK-8 ctocoGHOCTh MPOBOAUTH | 3HACT - 0c06eHHOCTH (hOpMUPOBaHUS U (PYHKIIMOHUPOBAHUS
DKOJIOTMUYECKYIO 3KCIIEPTU3Y COOOIIECTB ~ MHUKPOOPTaHM3MOB B Pa3IMYHBIX
Pa3IMYHbIX BUJOB IPOEKTHOTO MIPUPOIHBIX CPEIax; OCHOBBI OMOTEXHOJIOTUHN; METO/IbI
3a/laHusl, OCYILECTBIATh UCCIIEIOBaHU IKOJIOTMUECKUX byHKIMR
9KOJIOTUYECKUI ayAUT JII000Tr0o MHUKPOOPI'aHU3MOB
00BeKTa 1 pazpabaThIBaTh yMeer - IPOU3BOANUTH CAHUTAPHO-MUKPOOHOIOTHYECKUIA

PEKOMEHIAITIH 10

KOHTPOJIb B TJAOOPATOPUSIX U HA TPOU3BO/JICTBE,




COXPaHECHUIO PUPOIHON - IPUMEHSTH [TOJTYYCHHBIC 3HAHUS U TPAMOTHO

cpebl UCIIOJIb30BATh HX MTPU MHUKPOOHOJIOTHYECKOM
UCCIIEIOBaHIH O0BEKTOB BHEIIHEH CPEIbl;

-~ GepeHIPOBATH Pa3HbIE TPYIIIIBI
MHKPOOPTaHU3MOB 10 UX OCHOBHBIM CBOHCTBAM;

- paspabaTbiBaTh PEKOMEHIAIMH 110 COXPAHEHHIO
HOPUPOJHOW Cpe/ibl C IMOMOIIBI0 MHKPOOPTraHU3MOB,
YYaCTBYIOIIMX B  TPOIECCaX  CaMOOYHIICHUS
HPUPOJIHBIX IKOCHCTEM -

BIIAQJICET |- METOAaMH MHUKPOOHOW WHIUKAIMM W YMEHHEM
MPUMEHATh WX  TPH  TNPOBEACHUU  HAYYHBIX
HUCCIIEIOBAHUN

JUist popMHpOBaHUS BBIIIECYKA3AHHBIX KOMIIETEHLIUA B paMKax JMCLMILIAHBI
«MukpoOHass MHIUKALMS M HKOJOrOo-TpOPUUECKHUE TPYHIbl MHKPOOPTraHHU3MOBY
NPUMEHSIOTCS  CIEAYIOIIME METOJbl AaKTUBHOIO/ MHTEPAKTUBHOIO OOYy4YEHUS:
JUCKYCCHSI, METOJT IPOEKTOB, POCMOTP U 00CYKJIE€HUE BUIEO(PUIBMOB.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOHN YACTH

KYPCA
OO0mast TpyAOEMKOCTh JUCIMIUIMHBI COCTaBIsieT 4 3auyeTHbIE CAWHUIBI U
coctaBysieT 36 ayJAMTOPHBIX YacoB (M3 HUX JIEKIIMOHHBIX — 8 4acoB; CEMHHApPCKUX
3aHATUH 8 YacoB; 1abopaTopHbIX padot (10 Jacos).
PA3JEJ 1. MUKPOOMOJIOTHYECKHIT KOHTPOJIb KavyecTBa NMPHPOAHBIX BoI (8

yac.)

Tema 1. Ucropusi pa3BUTHA METOA0B MUKPOOHON MHAMKANUM (2 4aca)

1. Pa3Butue MeTOA0B MUKPOOHON MHIMUKAITUU JJIsi HA3eMHOU cpenbl. PaboTh
C.H. Bunorpaackoro, B.JI. Omensuckoro, C.I1. KocteiueBa, E.H. Mumryctuna.

2. Pa3BuTHe MeTO10B MUKPOOHON MHAUKAIIUY JJISI BOJTHOUW CPEIBI.

3. OnbIT IPUMEHEHUS MUKPOOPTAaHU3MOB B KAUECTBE MHIUKATOPOB HEPTAHOTO
3arps3HEHU.
4. OnbIT IPUMEHEHUS MUKPOOPTaHU3MOB B THIAPOMETAIUTYPIHH

Tema 2. OCHOBHbBIE XaPAKTEPUCTUKH 0AKTEPUAIbHBIX NOMyJasuii (4 yaca).

1. YucneHHocTp U  pa3HOOOpa3ue MHUKPOOPIaHU3MOB B  HAa3e€MHBIX
skocucteMax. OCOOEHHOCTH pacIpeesieHUs MOYBEHHON MUKPOQIIOPHI.

2. Boma — kak cpema oOuTaHUS MHUKPOOPTaHHU3MOB.  ABTOXTOHHas H
QIUTOXTOHHAs MUKpOhIopa.

3. OcoOeHHOCTH pachpeeieHnss MUKPOOPTaHU3MOB B 03€pax M MPOTOUYHBIX




BOJOEMaX.
3. Pacnpenenenue OakrtepuanabHOTrO HaceiaeHuss B MupoBoMm okeaHe. OOmias
YHUCJIIEHHOCTh, OMOMacca U aKTUBHOCTh OAKTEPUOIUIAHKTOHA B MOPSX U OKEaHaX.

Tema 3. [Touck MUKPOOPraHU3MOB — HHAMKATOPOB U A1eCTPYKTOPOB
3arpsAHAOUIUX BELIECTB B JAJbHEBOCTOYHbIX MOpsX P® (2 yaca)

Il. CTPYKTYPA U COJIEP)KAHUE ITPAKTUYECKOMN YACTH
KYPCA

IpakTnyeckune 3anstus (18 yacos )

3ansaTue Ne 1. YTuiauszauus Jierkopasjiaraliuxcsi OpraHnyeckux
BelIeCTB reTepoTpoPHBIMUA MUKPOOPraHu3dMamMu (2 yaca).

1. depMeHTBI W UX POJb B OOMEHE BEIISCTB. K30 - W SHIO (DEPMEHTHI.
depMEHTHI KOHCTPYKTUBHBIE U UHIYKTHBHBIE.

2. T'maponuTwdeckas aKTUBHOCTh MHKpoOpraHm3MoB. Ot1Oop ImITamMMOB
MUKPOOPTIaHU3MOB C BHICOKON (DepMEHTATUBHOU aKTUBHOCTHIO.

3. AmujonuTudeckas  aKTHUBHOCTb  MHUKPOOPTaHW3MOB.  BwIsBicHHE
AMMJIOJIMTUYSCKON aKTUBHOCTH.

4, [Iporeomutryeckasi AaKTUBHOCThb. XapaKTEPUCTHUKA MPOTEOJUTUKOB.
BrisiBIIeHME TPOTEOTUTUUECKON AKTUBHOCTH.

5. JIunoiauTHuuecKkass akTUBHOCTD. BEISIBIIEHHE JTMITOIUTUYECKON aKTUBHOCTH.

3ansTue Ne 2. MUKPOOPraHu3Mbl — HHAMKATOPHI HEPTIHOTO 3arpsi3HEHU s
BOIHBIX W Ha3eMHBIX IKOCHCTeM (2 yaca).

1. WcTOYHMKM TOCTYIUIEHUSI HEe(TEeyrJIeBOJOpPOJOB B  MPHUPOIHBIC
KOCUCTEMBI.

2. OcCHOBHBIC TyTH TPEBpAIlCHWA H TepeMelnieHnii HepTu B BomIOEMe.
Tpancpopmaiyst HETH B €CTECTBEHHBIX YCIOBUSX CPEJIBI.

Metonbl 0opbObI ¢ HEPTIHBIMH pa3iauBaMu: (u3HUecKue (MEeXaHUYeCKue),
XUMUYECKHE U MUKPOOHOJIOTUYECKHE.

3. XapakTepucTuka MUKPOOPTraHU3MOB — UHJIMKATOPOB HEPTEYTIEBOAOPOIOB.

4. MuxkpoOuonorudeckas erpajaanus HepTu. AKTUBHOCTh MECTHBIX IIITAMMOB
HEe(PTCOKUCIAIONIMX MUKPOOPTaHU3MOB U CIIOCOOBI €€ MHTECHCU(DUKAIINH.

5. Dxonoruueckue mocaeCTBUS pa3pylieHnus HePTH MUKPOOPTaHU3MaMHU.

6. BnusiHue HeTSIHOTO 3arpsiI3HEHUS Ha MOYBEHHYIO OHOTY.

7. EctectBennas Ttpancopmainus HedTH B TMouyBe. BoccTaHOBICHHE
3arpsiI3HEHHBIX MOYB.

8. BumoBoe pa3zHooOpaswe U  pACIPOCTPAHEHHE HE(DTCOKHUCISIONINX
MUKpPOOPTaHU3MOB B BOJIHOM CpeJle U IOYBAX.

3ansaTHe Ne 3. @eHOIbHOE 3arpPsi3HEHHE BOHBIX 3KocucTeM (2 yaca)



1. Xumuyeckasi xapakTepucTika (DeHoI0B.

2. Ilytu noctymieHus (eHoI0B B BOAHYIO CPELY.

3. [lpuHuunel MUKpOOHON MHAMKAIMK (DEHOJIBHOTO 3arpsi3HEHUS B BOJHOMN
cpene.

4. MuKpOOpraHu3Mbl - UHAUKATOPbl (DEHOJBLHOTO 3arpsi3HEHHUS MOPCKUX H
MIPECHOBOJHBIX 3KOCUCTEM.

5. OcobeHHOCTH JECTPYKIMHU (PEHOJIBHBIX COSMHEHUIN B BOJHOM cpejie.

6. MukpoopraHu3Mbl — IECTPYKTOPHI (PEHOTBHBIX COSAMHEHUM.

7. Tlombop ycmoBWiAi W cpem uisl KyJbTUBHUPOBAaHUS (PEHOTYCTOWYUBBHIX
MUKPOOPraHU3MOB

3ansatue Ne 4. 3arpsi3HeHHe BOJHOI M Ha3eMHOW cCpeabl TSKeJIbIMH
MeTa/LuIaMHu (2 yaca).

1. PaccenBaHume TsDKEIBIX METANIOB B  OKpyXarolled cpene, uX
pacnpocTpaHEeHHUE, UCII0JIb30BAHNUE U OMOJIOTMYECKOE JIEHCTBUE.

2. ®opMBbI MUTpALIUU METAJUIOB B MOPCKOM Cpefe.

3. buonnaukamnyst 1 GMOMOHUTOPHUHT 3arpsi3HEHUS BOJ TSDKEJIBIMUA METaJlJIaMU.

4. Pa3zButHe MeToJa MHMKPOOHOW MHAMKALMM JJII TIOMCKA PYJIHBIX
MECTOPOKICHUHN U 3arpsA3HEHUs CPEIbI TSHKEIbIMU METaJJIaMU.

5. BsaumopelicTBue MHUKPOOPraHU3MOB  C HOHAMU TSDKENBIX METAJUIOB.
MexaHu3Mbl yCTOMYMBOCTH OaKTEpUl K HOHAM TSKEJIbIX METAJIOB

6. Ponp MUKpPOOpPraHM3MOB B OYHCTKE CTOYHBIX BOJ| MPOMBIIIJICHHBIX
MPEANPUATANA OT HOHOB TSAKEJIBIX METAJLIIOB.

3ansaTue NeS. CanurapHasi MUKPOOHOI0THS BOABI (4 yaca).

1. CanuTapHO-TIOKa3aTeIbHbIE  MHUKPOOPTAHHM3MBI,  XapaKTEePU3YIOIINE
dekabHOE 3arpsi3HEeHNE.
2. CaHuTapHO — MHKPOOMOJIOTHYECKUN KOHTPOJIb  COCTOSIHUS BOJIHBIX

UCTOYHUKOB. KOHTPOJIb MOBEPXHOCTHBIX HCTOYHUKOB BOJOCHA0KEHUS.

3. ABTOXTOHHAsI U AJJIOXTOHHAs MUKPO(]IIOpa OTKPBITHIX BOJ0eMOB. CaHUTApHO
- MUKPOOHOJIOTHYECKUN KOHTPOJb BOJ OTKPBITHIX BOJIOEMOB.

4. KOoHTpOJIb KaueCcTBa MUTHEBOU BOJIBI.

5. [IutheBas BoJa HELEHTPATU30BAHHOTO BOJIOCHA0KEHUS.

6. CanuTapHO — MUKPOOHOJIOTHYCCKUI KOHTPOJIb BBIMTYCKAa CTOYHBIX .

/. CaHuTapHO - OaKTEPUOJIOTHYECKOE HCCJEAOBAaHUE BOJbBI IUIABATEIBHBIX
OaccelHOB.

8.CanuTapHO-MHUKPOOHOJIOTHYECKH KOHTPOJIb MHHEPATbHBIX BOJI.

3ansaTue Ne 6. CanurapHass MUKpPOOHOJIOTHsI BO3ayXa (2 yaca)

1. Muxkpodnopa Bosmyxa. IlocrossHHass w  BpeMeHHas MuKpodIopa
aTMOC(EpHOTO BO3/IyXa.

2. Mukpodaopa Bo3zayxa 3akpbIThIX nomenieHuil. KoHTamuHaius Bo3ayxa
NaTOr€HHBIMU MUKPOOPTraHU3MAMH.

3. CanuTtapHo — OaKTEPHOIOTHUECKOE UCCIEA0BAHNE BO3AyXA.



3anstue Ne 7. CanutapHast MUKpPOOHOJIOTHs NOYB (2 yaca)

1. Tlouma kak (pakTop pacnpocTpaHeHHs] HHPEKIIMOHHBIX 3a00JICBaHUM.
2. IIporecchl CaMOOYHIIIEHUS B TIOYBE.

3. OHCHK& CAHUTAPHOTO COCTOSAHHA IIOYBBI IIO MI/IKpO6HOJIOFI/ILICCKI/IM
IIOKAa3aTCIIsIM.
4, CaHI/ITapHO — IIOKa3aTCJIbHBIC MHUKPOOPTaHU3MbI, XadpPaKTCPUIYIOIIHC

3arpsi3HEHUE MOYB.
5. CaHuTapHasi MUKPOOHUOJIOTHUS JICYEOHBIX TPSI3EH.

3ansaTue 8. 3ammra pedeparos (2 yaca)

JlabopaTtopHusbie padotsl (10 yacos)

JlaGopaTopHasi padora Ne 1. OnpenesieHue ruAPOIUTHYECKOH AKTHBHOCTH
MHKpPoopranu3mos (6 yacos).
1. BeblsiBIIeHHE TPOTEOIUTHUYECKON aKTUBHOCTH
- IPOTEOJIU3 JKEJIATUHBIL;
- IPOTEOJIN3 Ka3enHA
2. BbIsIBIIEHHE aMHJIOJIUTUYECKOW aKTUBHOCTH MOPCKUX MUKPOOPTaHU3MOB
3. BbIsiBIICHUE JIMTTOJIUTUYECKOM aKTUBHOCTH.

Jladoparopnasi pa6ora Ne 2.  MuxkpoOmosiornueckas  OLEHKA
IKOJIOTMYECKOr0 COCTOSTHMS IJIS?KHBIX 30H I'. BiiaauBocroka (4 yaca)

1. Onpenenenue oOUIEH YHUCIEHHOCTH TETEPOTPOPHBIX MHUKPOOPTAHU3IMOB
(vameyunsiii Metoa Koxa).

2. OmnpeneneHue  YHUCIECHHOCTH  MHUKPOOPTAaHM3MOB,  YCTOWYUBBIX K
Hedrenpoaykram (Chipol HETH W AM3EIBHOMY TOIUIMBY) (METOJ TMpEAeNbHbIX
pa3BEICHU).

3. Ormpenenenre 4YHCICHHOCTH MUKPOOPTAHM3MOB, YCTOWYHMBBIX K (DeHOTY
(MeTon MpeeNbHBIX Pa3BEICHUIN).

Il. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHON
PABOTBI OBYYAIOLINUXCS
Y4yeOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
OOy4JarommMxcs Mo JUCHUTUINHE « MUKpOOHAas MHIUKAIUS U JKOJOTO-TPOUUIECKUE
TPyNIbl MUKPOOPTAHU3MOBY TpesicTaBieHo B [Ipunoxkenun 1 u BKItoyaeT B ceos:
TUTaH-TpadUK BBIMOJHEHUS CaMOCTOSATEIBHONH PabOThl MO AUCHIHUIUIMHE, B TOM

YUCJIC TPUMCPHBIC HOPMbI BDCMCHH Ha BBIIIOJIHCHHUC 110 KaXK/IOMY 3a/IaHUTO,



XapaKTepUCTHKa 3aJaHUN JJI1 CaMOCTOSTENbHOM paboThl oOydarolmuxcs u

MCTOJUYCCKHC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

TpC6OBaHI/I$I K IIPpCACTABJICHUIO U O(i)OpMJ'IeHI/IIO PE3YIILTATOB CaMOCTOSITEIILHOMN

padoThI;

KPpUTCPHUH OLCHKH BBIIIOJITHCHUA CaMOCTOSITCIbHOM pa6OTBI.

111. KOHTPOJIb JOCTUKEHMSA LEJEN KYPCA

Koawl 1 3Tans!

OneHouHbIE CpesICTBA -

Ne | Konrponupyemsie pa3ieibl HAaUMEHOBaHUE
dhopMHUpOBaHHS >
/1 / TEMBI JTUCTIMTLTAHBI . TEKYIIUN MIPOMEKYTOUHAS
KOMITETCHITH I
KOHTPOJIb aTTecranus
1 | Tewmsr: «OcHosusbie | [IK- 4 VYerHbll onpoc
XapaKTePUCTUKU 3HAET: 0COOEHHOCTH 3auer
OaKkTepuaIbHbIX MHUKPOOPTaHHU3MOB
TIOTYJISLIHI Pa3IUYHBIX 9KOJIOro-
«YTtunuzanus TpOHIECKIX IpyIL,
JIETKOpa3Jiararouxcs y4acTBYIOIINX B
OpPraHUYECKUX BemecTs | poueccax
reTepoTpoGHBIMU CaMOO1IMIICHUA
MHKPOOPTraHU3MaMu» HPUPOJHBIX SKOCUCTEM H

X OCHOBHBIC MCXaHU3MBI
aaanTtanyun K pa3indHoro
poja 3arpsi3HCHUAM

yMeeT: OCMBICITMBATb,
u3naraTh W KPUTUYECKU
aHAJIM3UPOBATh
MOJTy4aeMyIo
uH(pOpMaIHtIo,
BBIBO/IBI

ACJ1aTh

Brnaneer:  6e3omacHbIMH
npuemMamMu  paboThl B
MHUKPOOHOIOTUYECKOM
nabopaTopum, TEXHUKOU
UCCIIEIOBaHU
MHUKPOOPTaHHW3MOB

I1K-13

3HAeT: Teopernueckue
OCHOBBI 0
(YHKIIMOHATIEHOM
TONUYECKOM
pazHooOpa3uu
MHUKPOOPI'aHU3MOB,
9KOJIOTO -
(bu3nonorNYecKue




0COOEHHOCTH MHKPOOHBIX
NONYJIALIMM,  OCHOBHBIE
THUIIBI MUTaHUS
MHUKPOOPTIaHU3MOB "
MHOT'000pa3ue
MEeTab0IMYECKUX IyTEH.

yMeerT:

Qg QepeHIpoBaTh
pasHbIe TPYIITBI
MHUKPOOPTaHU3MOB IO HUX
OCHOBHBIM CBOMCTBaM;

aHAJIN3UPOBATh
IIOJIyYEHHBIE PE3YJIbTATHI,
JeN1aTh BBIBOJIBI "

JOKa3aTCJIbHO OTCTauBAaTb
CBOIO ITO3HIIHIO

BJIAJIEET. TEPMHUHOJIOTUEH,

ornpeaeNeHUsIMU u
MOHATUSIMH ~ HM3y4aeMOi
JUCIUTLTAHBI

Templ: «MUKPOOPraHU3MBI
— HMHJIUKATOpbl HE(TAHOTrO
3arpsi3HEHUS] BOJHBIX U
HAa3EMHBIX 9KOCUCTEM»
«DEeHOIBHOE 3arpsi3HEHUE
BOJHBIX SKOCHUCTEM
«3arpsi3HEHHE BOJHOM |
Ha3eMHOHI cpensl
TSKEJIBIMU METaJUIaMU»

I1K-3, I1IK-4, I1K-8

3HAeT: HOPMATUBHYIO H
TEXHUYECKYIO
JIOKYMEHTAIHIO,

Cuullp, Canllunsr

yMeeT. MPOBOAMUTH 3a00p,

TPAHCIIOPTUPOBKY "
XpaHEHUE HCCIEAYEMOTO
MaTtepuaa VTS
MUKPOOHUOIOTHYECKUX
HCCIICIOBAHUM;
MIPOU3BOJIUTH pacueTsl
MIPOBEICHHBIX
pE3yNbTaTOB
0aKTEePUOJIOTHIECKUX
HCCIICIOBAHUIM;
OIICHUBATH Ka4eCTBO
O00BEKTOB  OKpYy»Karolei
CpeIbI 1o
MHUKPOOHUOIOTHYECKUM
MTOKAa3aTeIIsIM

BIIQJICET: MeTOoJIaMHt
MUKPOOHOJIOTHIECKUX
WCCIIeIOBaHUI; METOAAMHU
WHKAITTT "
UICHTHPUKAITTT
MHUKPOOPTaHU3MOB B
00BEKTaxX  OKpyXKaromei
Cpelibl

IK -13

3HAET: 0COOEHHOCTH

YceTHBI onpoc
KonTponbnas
paborta

3aueT




hopmupoBaHus "
(GyHKIIMOHUPOBAHUS
COOOIIIECTB
MHUKPOOPTIaHU3MOB B
pa3IMYHBIX  MPHPOTHBIX
cpenax

yMeEeT: MIPOU3BOJIUTH
CaHUTApHO-
MHUKPOOHUOIOTHUECKUN
KOHTPOJIb B
naboparopusix M Ha
IIPOU3BOJICTBE,;

BIIQ/ICET: METOaMU

MUKpPOOHON WHIUKAIMHA H
YMEHHUEM IPUMEHATh HUX
npu MPOBEICHUH
Hay4HbIX MCCIIEJOBAaHUN

IIK -8

3HaeT: Teoperuueckue
OCHOBBI 0
(GYHKIIMOHATTELHOM u
TOMUYECKOM
pazHooOpa3uu
MHUKPOOPTIaHNU3MOB,
9KOJIOTO —
(dbuzmoIorNUECcKNe
0COOEHHOCTH MHUKPOOHBIX
TTONYJISIAMN.

YMCECT: NNPpUMCHATDH
MOJIYUYCHHBIC 3HAHUA U
T'paMOTHO HCIIOJIb30BATh

HX npu
MHUKPOOHOIOTHYECKOM
HCCICIOBAHUH OOBHEKTOB
BHeEIIHEH Cpensl;
nuddepeHIpoBaTh
pa3Hbie TPYIIIbI

MHKPOOPTraHU3MOB MO HX
OCHOBHBIM CBOWCTBaM;

aHAJIM3UPOBATh
IIOJIyYE€HHBIE pPE3YJIbTATHI,
JenaTh BBIBOJIBI "

JA0Ka3aTCJIbHO OTCTaMBaTh
CBOIO ITO3HIIHIO

BJIAJCET. CIOCOOHOCTBHIO
o0OpabaThIBaTh
PE3YIIbTATHI
MIPOBEICHHBIX
HCCIICJOBAHUM,
COCTaBIIATh OTYETHI IIO
BBINOJIHSAEMBIM 3aJaHHIM,




y4acTBOBATh BO
BHEJIPEHUU PE3YJILTATOB

HUCCIIEIOBAHUN u

pa3paboTok

HUCCIIEIOBAHUN B

MIPAKTUKY
TeMsr: «Canurapnas | [1K-3, I1K-4, TIK- 8 VYcerHblii onpoc 3auer
MUKPOOUOJIOTHS BOIBI» 3HACT: OCOOCHHOCTH | KOHTPOJIbHAS
«CanurapHas MHUKPOOPTaHU3MOB pabora
MUKpPOOUOJIOTHS BO3/IyXa» | pa3uIHBIX 3KOJIOr0-
«CanurapHas TPOPUIECKUX TPy,
MUKPOOUOJIOTHS TTOYBY YYaCTBYIOIINX B

nporeccax

CaMOOYHMIIICHHS

MPUPOJHBIX 3KOCUCTEM H
X OCHOBHBIC MCXAaHU3MBbI
aJlanTaluyd K pa3jM4HOro
poja 3arpsI3HEHUSIM

yYMEeT: OCMBICITHBATbD,
M3NlaraTh U KPUTHUYCCKH
aHAJIM3UPOBATh
MOJTy4aeMyto
uHdopmaIuio, JenaTth
BBIBOJIBI,  TIPEJCTABIISTH
pe3yNnbTaThl TMOJIEBBIX U
71a00paTOPHBIX paboT
BHajeer:  Oe30MacHBIMU
npuemMamMu  paboThl B
MUKPOOHUOIOTHYECKOM
nabopaTopum, TEXHUKOH
WCCIIeTIOBaHUS
MHUKPOOPTaHU3MOB,
METOJIaMHU
KYJIbTHBHPOBAHUS
MHUKPOOPTaHHU3MOB,
TTOJTY9CHUS YUCTHIX
KYJBTYD.

K - 12

3HAeT: HOPMATUBHYIO H
TEXHUYECKYIO
JOKYMEHTAIHIO,
Caulls1, CanlIuas:
yMeerT: MIPOU3BOJIUTH
pacdeTsl  TPOBEJCHHBIX
pE3yNbTaTOB
0aKTEePUOJIOTHIECKUX
HCCIICIOBAHUIM;
OIICHUBATH Ka4eCTBO
O00BEKTOB  OKpYy»Karolei
Cpenbl o
MUKPOOHOIOTHYECKUM

IIOKa3aTeIAM




BJIAJIEET: METOJaMH
MUKPOOHOIOTHIECKUX
HCCIIEIOBAHUIT; METOIAMU
MHIUKALIAA 5
uaeHTuGuKanuu
MHUKPOOPTaHU3MOB B
00BEKTaX  OKpYKaOIIeH
CpeIIbI

IIK - 13

3HAET: OCHOBBI
OMOTEXHOJIOTHH;, METObI
HCCIIEIOBAHUS
9KOJIOTHYECKHUX (DYHKITHIHA
MHUKPOOPTaHU3MOB
yMeeT: MIPOU3BOJIUTH
CaHUTApHO-
MHUKPOOHOJIOTHUSCKUM
KOHTPOJIb B
naboparopusix M Ha
IIPOU3BOJICTBE;

BJIAJIEET: METOIaMH
MUKpPOOHON WHIUKAIMHA H
YMEHUEM MPHUMEHITh HUX
npu IPOBEIICHUH
HAYYHBIX HMCCIICIOBAHUN

THUIIOBBIE KOHTPOJIBHBIE 3aJaHUs, METOJAUUYECKUE MATEPUAIIBI, ONPEICIISIOIINE
MpOIEAYPHI OLICHUBAHUS 3HAHUM, YMEHHI 1 HABBIKOB U (WJIM) OMBITA IESITEIHHOCTH,
a TaKKe KPUTEpPUM W IOKa3aTelH, HEOOXOJIMMBbIE ISl OLUEHKM 3HAHWUW, YMEHU,
HABBIKOB M XapaKTepU3YIOIIHE 3Tamnbl (OPMUPOBAHUS KOMIIETEHIIMH B TIpoliecce

OCBOEHHS 00pa30BaTEIbHON MPOrPAMMBI, NpeIcTaBieHbI B [Ipuioxenun 2.

V. CHUCOK YYEBHOM JINTEPATYPbI © UTH®POPMAIITMOHHO-
METOANYECKOE OBECIIEYHEHHUE JIUCIIUIIJINHBI
OcHoBHas JMTEpaTypa
(3JIEKTPOHHBIE M MeYATHbIE U3TAHMST)

1. byzonesa JI. C. MukpoOuonornyeckass OIleHKa KadyecTBa MPHUPOJIHBIX BOJI:

yaeOHoe nocobue. BnaguBoctok: M31-Bo Mopckoro yausepcurera, 2011. 85 c.

2. 2. byzoneBa JI. C. bespepbnas W.Il. BnusHue TSOKEenbIX METaNIOB Ha

bu3noNorul0 U MOPQOJIOTUI0 MOPCKUX MHUKPOOPraHU3MOB. ATiac: ydyeOHOe




noco6ue. Bnagusoctok: M3n-Bo JlanpHEBOCTOYHOTO (peepabHOTO YHHUBEPCUTETA,
2011. 61 c.

3. Koganes, H. A. Mup mukpoopranu3zMoB B 6uocdepe [DnekTpoHHsli pecypc] / H.
A. Kosanes, I1. A. Kpacouko, B. ®@. JlutBunoB. Munck: benopycckas nayka, 2014,
532 C. ISBN 978-985-08-1693-1. Pexnm JOCTyTIA:
http://www.iprbookshop.ru/29476.html

4. Kopocrenena JI.A., KomaeB A.I'. OCHOBBI 3K0JIOTUH MUKpPOOpraHu3MoB. 131 —Bo

«JTamp». 2013. 240 c. http:/ /e.lanbook.com/books/element.php?pll 1d=4872

5. OmnekyHoBa, M.I'. Buonnaukarus 3arpsi3HeHuN [ DJIEKTPOHHBINA pecypc]: yueOHoe
nocobue / M.I'. OnekynoBa. Caukt-IlerepOypr : CIIOIY, 2016. 300 c. Pexum
noctyna: https://e.lanbook.com/book/94669.

6. DOKOJOrHs MUKPOOPTAaHM3MOB: YUEOHHK I YHUBEPCUTETOB MO OMOIIOTUYECKUM
cnermanbHocTM / A. W. Herpycos, E. A. bonu-Ocmonosckas, B. M. T'opiienko
u ap. ; mox obmr. pea. A. Y. Herpycosa. M.: FOpaiir, 2013. 267 c.

7. DKOJIOTHSI MUKPOOPTaHU3MOB: YYEOHHUK ISl YHUBEPCUTETOB MO OMOJIOTHYECKUM
cnermanbHocTM / A. W. Herpycos, E. A. bonu-Ocmonosckas, B. M. T'opiienko

u ap. ; nox oomr. pea. A. Y. Herpycoa. M.: FOpaiit, 2016. 267 c.

JlonoJIHMTeIbHASA JIUTEepaTypa
(meyaTHbIE U YJIEKTPOHHbIE U3IAHMS)
1. bypakaeBa A.Jl., PycanoBa A.B., Jlantyx B.Il. Pons mukpoopranusmoB B
OUYMCTKE CTOYHBIX BOJ OT TSDKENbIX MeTamuioB// Meroauueckoe nocobue. OpeHoypr,

1999. 58.

2. Huxwuruna 3.1., TomomsieB I'.Il. Dxomorus MUKpPOOPTaHW3MOB M CaHAIIUS TIOYB

TEXHOT€HHBIX TeppuTopuil. Bnagusocrok: lanpHayka, 2003. 169 c.

3. CmpaBounuk «Canutapnas mukpoouonorus»/ Ilog pen. B.II. WBanora, A.T.

Boitnosa. CII0, 2001. 141 c.


http://www.iprbookshop.ru/29476.html
http://e.lanbook.com/books/element.php?pl1_id=4872
https://e.lanbook.com/book/94669

4. DKoJIoTUS MHKPOOpraHu3MoB: YueO. misa crya. By3oB. / A.U. Herpycos, E.A.
bonu-OcmonoBckasa, B.M. Topnenko u gap.; mox pea. AWM. HerpycoBa. M.:
N3parenbckuil HeHTp «Akanemus», 2004. — 272 c.

5. Jlmmutpuena ['.}O. [InankToHHBIE ¥ SMTHU(PUTHBIE MUKPOOPTAHU3MBI: MHIUKAIUS U
crabuiu3anuss NpUOPEKHBIX MOPCKHUX dJKocucTeM: Jluc...OKT. OHOJ. Hayk.
BmaguBocTtok, 1999. 42 c.

6. posnmosckas O.A. Ilonck MHKpPOOPraHM3MOB — HWHIMKATOPOB M JIECTPYKTOPOB
(dbeHOoJIOB B MPUOPEKHBIX BOJAX NATbHEBOCTOUHBIX Mopei: Jlucce... kaHa. OMoJl. HayK.
Bnagusoctok, 2000. 24 c.

7. JKuzHb MuKpoOOB B 3kcTpeManbHbIX ycnoBusax/ [lox pen. . Kamnepa. M.: Mup,
1981.440 c.

8. HccnenoBanus skocucteM bepunroBa m Uykorckoro mopeit / ITox pen. HO.A.

N3pasnp, A.B. L{pi6ans. CI16.: 'ugpomereounsmar, 1992. 665 c.
9. Koxesun [1.A. MukpoOHblie nomyssiiuu B ipupoje. M. MI'Y, 1989.

10. Koponennmu T.B. IlpuHmmmsl U MeToAbpl WHTEHCH(PHKAIMH OHOIOTHYECKOTO
pa3pylIeHHsl YIIeBOJOPOIOB B OKpyxkatomiei cpene. O63op. [Ipuknaanas ouoxumus

1 Mukpoouosnorusa. 1996. T.32. Ne 6.

11. Kpucc. A. E. Mukpo6uonornyeckas okeanorpacdus. M.: Hayka. 1976. 268 c.

12. Menuuunckas mukpoouonorus /I[lox pen. akan. PAMH B.U. Tlokposckoro. M.:
['DOTAP - ME/L, 2002. 768 c.

13. Mukpo6uonorust 3arpssHeHHbix Boj/ Iloxm pea. P. Murtuena. M.: Meaununa,
1976. 323 c.

14. Hukutuna 3.M. MukpoOUOJIOrMYECKM MOHUTOPUHI HA3€MHBIX 3KOCHUCTEM.
HoBocubupck. Hayka, 1991. 222 c.

15. Pomanenko B. V. MukpoOuoigornyeckue mporecchl NpoAyKIUU U IEeCTPYKIUU
OpraHWYECKOTro BEIlleCTBa BO BHYTpeHHUX Bogoemax. JI.: Hayka, 1985.

16. CernoBa O.10., MaxkcumoB B.H. JleiictBue TsSKenpIXx METAIOB Ha

MUKpoopranusmbl// Ycnexu mukpoouosioruu. 1985. T. 20. C.227-252.



VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO INCHUIIJIMHBI
«MukpoOHast UHIUKALMS U HKOJIOTO-TpoPHUUECKUE TPYIITbl MUKPOOPTAHHU3MOBY

PeKOMeHI[aHl/II/I M0 MOATOTOBKE NMPAKTUYCCKUM 3aHATHAM
YcnemHoe OCBOCHHE AUCHUIUIMHBL  IIPCAIIOJIarac€t 4dKTHUBHOC  y4aCTHC
CTYACHTOB Ha BCCX JTallaX €€ OCBOCHMUA. HSY‘I@HI/IC JAUCHUILINHBI CJIICAYCT HAYNHATD

C MpopaboTKK cojaepx)aHus pabodeii mporpaMMbl U METOIMYECKUX YKA3AHHM.

[Ipu wu3yyeHun u mNpopabOTKE TEOPETUUECKOro MaTepuaia CTyJeHTaM
HEO0OXO0IUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JICKIMOHHOM 3aHSATUM MaTepual U
JOIIOJIHUATB €0 C YYETOM PEKOMEHIOBAHHOM 10 JaHHOW TEME JIUTEPaTyphI;

- IPU CAMOCTOSTEIIbHOM HM3YYEHHH TEMbl CJelaTh KOHCIEKT, HMCIOIb3YS
pexoMenaoBannble B PIIY /] nureparypHbple HCTOUHUKU. B ciydae, eciii BO3HUKIU
3aTpyJHEHUs, OOpaTUThCS K TPENOJaBaTENI0 B Yachl KOHCYJbTallMil WIM Ha
ITPAKTUYECKOM 3aHATHUH.

OCHOBHOIM  ULENbIO  MPOBEICHUS  MPAKTUYECKHX  3aHITUH  SIBISETCS
CHUCTEMATH3allMsl W 3aKpeIUICHHE 3HAaHUN 10 u3ydaeMou Teme, (opMUpOBaHUE
YMEHUU CaMOCTOATENIHO padoTaTh C  JOMOJHUTEIbHBIMA  HMCTOYHUKAMU
nH(popMaIu, apryMEHTUPOBAHO BBICKA3bIBaTh U OTCTAUBAThH CBOIO TOUKY 3PEHHS.

[Ipu MoAroTOBKE K MPAKTUYECKUM 3aHSATUSM CTYJEHTaM HEOOXOAMMO:

- MOBTOPUTH TEOPETUUECKUN MATEPHUAI IO 3aJaHHON TEME;

- MpoyMaTh (POPMYITUPOBKU BOIIPOCOB, BHIHOCHMBIX Ha 00CYK/ICHHUE;

- WCIOJb30BAaTh HE TOJBKO KOHCHEKT JEKIUMWA, HO W JOMNOJHUTEIbHbBIC
VMCTOYHMKH JINTEPATYPHI, PEKOMEHIOBAaHHbBIEC MPETIOAABATEIEM.

IIpu noAroToBke K TEKyIIEMy KOHTPOJIIO UCIIOIb30BaTh Marepuaisl PITY /1
(ITpunoxenue 2. oHA OLIEHOYHBIX CPEJICTB).

- IPY TOATOTOBKE K MPOMEXKYTOUHOM aTTECTALIMH, UCTIOJIb30BaTh MATEPUATIBI

PITY ]I (Ilpunoxenue 2. o onieHOYHBIX cpeacTB (Bompockl k sK3aMeny).



PexoMeHAaIIUM 110 BBINOJHEHUIO CAMOCTOSITEILHBIX JOMAIIHUX 3aaHUI

CamocTosaTenbHass paboTa BKIIOYAET BBIMIOJHEHUE Pa3IMUHBIX 3aJaHHA,
KOTOpbIE MpeIHa3HAuEHBI 1JIs 0oJiee TIIyOOKOT0 YCBOCHHUS U3y4aeMOM JUCIMUIIIAHBI.

3amaHus, BBIHECEHHBIE JJII  CAMOCTOSITEIBHOTO  M3YYEHHS,  JOJIKHBI
BBITIOJIHATBHCSI M TPEACTABIATHCA CTYJIEHTAMU B YCTaHOBJICHHBIA CPOK, a TaKke
COOTBETCTBOBATH TPEOOBAHUAM IO O(HOPMIICHHUIO.

OmHoit u3 (hopM caMOCTOATENEHON PabOThI CTYIACHTOB SIBJISICTCS HAMKMCAHHE
pedepaTa 1 NOATOTOBKA HAYYHOTO JIOKJIA/Ia.

PexoMeHaaluM 110 MOATOTOBKE HAYYHOI'0 I0KJIA/1a

- mepel HayajioM padoThl MO MOJATOTOBKE K JOKJIAAy COIJIacoBaTh C
nmpernojiaBaresieM TeMy, CTPYKTYpY JOKiaaa,  OOCYIUTh KIIIOUEBbIE BOMPOCHI,
KOTOPBIE CIIETYET PACKPBITh, a TAKKE HEOOXOJUMYIO JIUTEPATYPY;

- IPEJICTaBUTh HAYYHBIN JOKJIA] IPETOIaBaTeI0 B MUCbMEHHOUN GopMme;

- BBICTYNHUTH HA CEMHUHAPCKOM 3aHATUU ¢ 10- MUHYTHOM Mpe3eHTAIHEH.

PexoMeHIanuu o HaNmMCAHUK H o(popMJIeHHIO pedpepaTa

Pedepar sBnsercs omHO 13 ¢GOpM  CaMOCTOSITENIBHOTO HCCIEIOBAHUS
HAay4YHOM MNpoOJieMbl HAa OCHOBE HM3YyUEHHs JUTEPATYpPhl, JIMYHBIX HAOIIOACHUN U
MpaKTUYECKOro ombiTa. Hamucanue pedepara momoraer  BbIpaOOTKE HaBbIKa
CaMOCTOSITEJIbHOTO HAYYHOI'O MOMCKA U CHOCOOCTBYET K MPHUOOILIEHUIO CTYIEHTOB K
Hay4HOH paboTe.

TpebGoBanus k HanmMCaHUIO U opopMIIeHUIO pedepaTa:

- pedepat neyaTaeTcs Ha cTaHAapTHOM JicTe hopmarta A4, neBoe nose 30 MM,
npaBoe noJie 15 MM, BepxHee u HkHee — 20 MM, mpudT Times New Roman, pasmep
mpudra 14, mexcrpounsiit uaTepBas — 1,5. OOBeM pedepara NODKEH OBITH HE
MeHee 15 cTpaHull, BKIIIOYask CIMCOK JIUTEPaTypbl, TAOIUIBI U TpaduKH;

- paboTa JOJKHA BKJIIOYATh: BBEACHHUE, T/I€ OOOCHOBBIBACTCS AKTyalbHOCTH
poOJIeMBI, 1IeIh U OCHOBHBIC 33J]a4ll UCCIIEOBAaHUS; OCHOBHYIO 4acTh, B KOTOPOU
pPacKpbIBaeTCs COJIEp)KaHHE TMPOOJIEMBbI; 3aKIIOUCHHsS, B KOTOPOM 000OIIArOTCs

BBIBO/IbI; CITMCKA UCITOJIb30BAHHOM JINTEPATYPHI;



- K@XXbIii HOBBIN pa3/iesl HAYMHAETCS C HOBOW CTPAHMIIBI, CTPAHUIILI pedepara
C PUCYHKaMH JIOJKHBI UMETh CKBO3HYIO Hymepauuro. [lepBor cTpaHuuen siBiasercs
TUTYJBHBIN JINCT, HOMEP CTPaHULIbI HE MpocTaBisieTcs. Homep nmcra npocTtaBiseTcs
B IICHTpE HIDKHEH yacTu nucTa. HazBanue pasnena BbIACNACTCS KUPHBIM MIPUPTOM,
TOYKAa B KOHIIC Ha3BaHUsA HE CTAaBUTCS, Ha3BaHHE HE MoAYepkuBaercs. Ppasbl,
HAaYMHAIOUIMECS C HOBOW CTPOKH, [I€YATAIOTCSA C OTCTYIIOM OT Hadajia CTpoku 1,25 cwm;

- B paboTe MOXXHO HCHOJb30BaTh TOJBKO OOIIEMPUHATHIE COKpAIICHUS U
yCIJIOBHbIE 0003HAUCHNUS,

- ipy 0()OPMIIEHHUHU CCBUIOK CIIETyEeT COOMI0AATh CIEAYIOIIUE PABUJIA: IUTATHI
NPUBOJASATCS C COXPAHEHUEM AaBTOPCKOTO HAMMCAHMS MU 3aKIIOYAIOTCA B KaBBIYKH,
KaXX/1asi IUTaTa JI0JKHA COMPOBOXKIAATHCS CCHUIKOM HA UCTOYHHK; MPU IIUTUPOBAHUU
TEKCTa B KBAJIPAaTHBIX CKOOKaX YKa3bIBa€TCS CChLIKA HA JUTEPATYPHBIA UCTOYHUK IO
CIIUMCKY HCIIOJIb30BaHHOM JIMTEPATYPbl U HOMEP CTPaHULBL, HA KOTOPO NOMEIIEH B
9TOM MCTOYHHUKE IIUTUPYEMbIH TeKCT, Harpumep [6, ¢. 117-118].

- CIIMCOK JIUTEPATYpPhI JOJKEH BKIIOYATh HE MeHee 10 HCTOYHUKOB.

TpynoemkocTs paboThl HaJ pedepaToM BKIIIOUAETCS B YacChl CAMOCTOSATEIbHON
paboTHI.

Pexomenaanum mo padore ¢ HAy4YHOIl U y4eOHO JIUTEPATYyPOii

PaGota ¢ ydeOHON ¥ Hay4YHOW JIUTEPATypOd SBIAETCS BaXKHOW (opmon
CaMOCTOATENbHON paboThl M HEOOXOAMMA MPU MOATOTOBKE K YCTHOMY OIPOCY Ha
ceMHUHapax, K KOHTPOJIbHBIM paboTaM, Mpu HamucaHuu pedepata U MOATOTOBKE K
HK3aMEHY.

PabGoty c nureparypoit cieayer HaumHaTh ¢ aHanuza PIIY]/], B koTtopoi
IpEJICTaBICHbBl OCHOBHAsl W JIONOJHUTENbHAs JIUTEpaTypa, y4eOHO-METOIUYECKHE
nocoOusi, HEOOXOUMBbIE ISl U3YUYEHUS TUCUMILIMHBI U pabOThl Ha MPAKTHYECKUX
3aHSTUAX.

B mpouiecce paboThl ¢ AUTEpaTYpOii CTYIEHT MOXKET:

- IefaTh KpaTKye 3alicH B BUAE KOHCIIEKTOB;

- ICJIaTh 3aIIUCH 110 X0y YTCHHA B BUC IIPOCTOT0 MJIM Pa3BECPHYTOIO IJIaHA,



- COCTaBJISITh TE3UCHI (KOHIIEHTPUPOBAHHOE U3JI0KEHHE OCHOBHBIX MOJIOKEHUHN
IPOYUTAHHOTO MaTepHaia)

- 3amuchiBaTh LUTAThl  (KpaTKOE TOYHOE H3JI0)KEHHE OCHOBHBIX MBICIEH
aBTOpa);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1IeHHE OCHOBHBIX BOIIPOCOB PabOTHI);

VII. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUITJIMHBI
3anarus npoxo AT B Crienuanu3upoBaHHON Jabopatopun Kadeapbl IKOJIOTUH:
JlaGopatopus 3KOJIOrHYECKOT0 MOHUTOPUHTA, OCHAILIEHHONW 000py10BaHUEM IS
IIPOBEICHUS JTAOOPATOPHBIX 3aHATUN. MIMeeTcs Takke JTEKIMOHHAs ayAUTOPUS C

MYHBTHMGIIHP'IHBIM oOecIeueHUEM U HHTepaKTHBHOﬁ ﬂOCKOﬁ.



[Ipunoxenne 1
MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCHUMCKON ®EJIEPALIMU
®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKISHUE
BBICITIETO OOpa30oBaHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»

(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCA
1o JucuuIvinie « MUKpoOHasi HHAMKALMS U IKO0J0ro-Tpo(prYeCKue rpynibl
MHKPOOPIraHU3MOB»
Hanpasaenue nmoarorosku 05.04.06 JxoJs10rusi ¥ NpUPoOI0NOIb30BAHUE
Ha3Banue HanpaBiieHHs IOATOTOBKH
«IKoJI0rHYecKas 0e30MaCHOCTD U yIIPaBJIeHUe NPUOPEKHON MOPCKOM 30HOW»

®opmMa MOArOTOBKH OYHAS

BiaaaguBocTok
2018



IInan-rpa¢guk BHINOJTHEHHSA CAMOCTOATEIbHONH PadOThI MO IMCHMILIMHE

Bu IIpumepHbIe
Ne Hara/cpoxkn ! . p p
CaMOCTOSITEJIbHOW | HOPMBI BpeMeHHU Ha | Dopma KOHTPOJs
n/n BBINOJTHEHUSI
padoThI BbINOJIHEHH e
Pabota ¢ CaMOKOHTpOJIb U
B teuenue Bcero 9
JUTEpaTypou 1mo 26 CaMOOIICHKA
cemecTpa
JUCITUTUTNHE CTYJCHTA
YcrHblii onpoc,
IToaroroBka k
1-17 nenens 34 KOHTPOJIbHbBIE
ceMHUHapam
paboThl
Hanucanue
Hoknan ¢
pedepata u .
18 Henens 12 MpE3CHTAINCH
MOJATOTOBKA
MIpEe3CHTAINH

Ilepeuenb npuMepHbIX TeM pedepaToB
1. Mukpoopranu3mbl — UHIUKATOPbI U JECTPYKTOPBI HE(PTAHBIX YIIIEBOJOPOIOB.
2. Muxkpo@diopa akTUBHOTO HJIa OYUCTHBIX COOPYKEHUH.
3. MukpoopraHu3Mbl U CaHAIUS TIOYB TEXHOTEHHBIX TEPPUTOPUH.
4. Ponw GaxTepuii u rprOOB B pa3pyllIeHUN XJIOPOPTAaHUYECKUX COSTUHEHUH.
5. Mukpoopranu3mbl — HWHIUKATOPbl U JI€CTPYKTOPHI (DEHOJBHOrO 3arps3HEHUs
BOJIHBIX U HA3€MHBIX 9KOCHCTEM.
6. MuUKpoOpraHu3Mbl SKCTPEMAIbHBIX BOAHBIX SKOCUCTEM
7. MuKpoopraHu3Mbl B 3aILUTE OKE€aHAa OT 3arps3HEHUM.
8. Posib MUKpOOPTraHU3MOB B CAMOOYMILIEHUU PUPOJHBIX CPE.
9. HoObrua HedTH U HEPTSIHAST MUKPOOHOIIOTHUSI.
10. bakrtepuanbHas rujgpoMeTaiyprusi. Mcnonb3oBaHHe MHKPOOPTaHU3MOB IPHU

I[06I>I‘—Ie ITOJIC3HBIX UCKOIIaACMBIX.

11. Posab MUKpOOPraHU3MOB B OUMCTKE CTOYHBIX BOJI OT TSKEJIBIX METAJJIOB.

12. buonoruyeckas O4MCTKA MPOMBIIIICHHBIX CTOYHBIX BOJI.

13. MukpobOuonoruyeckasi O4MCTKA CTOYHBIX BOJ OT IMOBEPXHOCTHO — AKTHBHBIX
BEIIIECTB.

14. JKupsl U cCOBpeMEHHBIE CIIOCOOBI MX YTUIIU3AIMU U 00€3BPEKUBAHUS.




[Ipunoxenue 2
MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCHUMCKON ®EJIEPALIMU
®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKISHUE
BBICITIETO OOpa30oBaHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»

(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

®OHJA ONEHOYHBIX CPEACTB
1o JucuuIvinie « MUKpOOHasi MHAMKALMSA U 3KO0J0ro-TPpo(prUeCKue rpynibl
MHKPOOPIraHU3MOB»
Hanpagsaenue noaroroBku 05.04.06 Ixos10rusi 1 Npupoa0No0Ib30BaHUE
Ha3Banue HanpasiieHHs IOATOTOBKH
«IKoJI0rHYecKas 0e30MaCHOCTD U yIIPaBJieHUe NPUOPEKHON MOPCKOM 30HOW»

®opmMa MOATOTOBKH OYHAS

BiaaaguBocTok
2018



MeToanyecKkue peKOMeHIAIUN NMPOoLeAYyPhl OLIECHUBAHNS Pe3yJIbTATOB
OCBOEHHUSA TUCHMUIIMHBI

1. Tekymasi arrecTanusi CTyJAeHTOB. TeKkylas aTTecTalus CTYJICHTOB IO
aucuumuiniHe  «MuKpoOHasi HHAMKAIMS U IKOJIOTO-TPOPUIECKHUE  TPYIIIHI
MHUKPOOPTAHU3MOBY» MPOBOAUTCI B COOTBETCTBHUU C JIOKAJIbHBIMH HOPMAaTHBHBIMU
aktamu JIBDOV u sBasercst 00s3aTeIbHOM.

Texymiast arrecranusi Mo AuCHUIUIMHE «MUKpOOHAsT MHIUKAIUS M IKOJIOTO-
TpodHUyeCcKue TPYIIbl MHUKPOOPTaHU3MOB» MPOBOAUTCS B (oOpMe KOHTPOJIBHBIX
MepOnpusiTU (MMChMEHHBIE KOHTPOJIbHBIE PaldOThI, YCTHBIE COOECEIOBaHUS) IO
OIICHUBAHUIO (DAKTUUECKUX PE3yJIbTATOB OOYYEHHUS CTYJIEHTOB U OCYIIECTBISETCS
BEAYIIHMM IIPETO/1aBaTEeIeM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAIOT:

- ydyeOHasg JUCHMIUIMHA (QaKTUBHOCTh Ha 3aHSATHAX, CBOEBPEMEHHOCTH
BBITOJIHCHUS PA3JIMUYHBIX BUJIOB 3aJIlaHUH, MOCEIIAEMOCTh BCEX BHUJIOB 3aHATHUM IO
aTTECTyEeMOM JUCHUILINHE);

- CTENEeHb YCBOGHUS TEOPETUYECKUX 3HAHUU (coOeceqoBaHUs, TECTOBBIC
OTPOCHI);

- YPOBEHb OBJIAJICHUS MPAKTUYECCKUMH YMEHUSIMU U HABBIKAMH IO BCEM BUJIaM
y4ueOHOM paboThI (coOece10BaHMS);

- pe3yJIbTaThl CAMOCTOSATEILHOU pabOThI (cOOeCceI0BaHMs, TECTOBBIE OMPOCHI).

1.1. Kputepuu onileHMBaHMS Il PA3HBIX OLIEHOYHBIX CPEICTB
1.1.1. YcTHblii 0OTBET
10,0-8,0 GamyioB - OTBET MOKA3bIBAET MPOYHBIC 3HAHUS OCHOBHBIX BOIPOCOB,
OTIIMYACTCS  TJIYOMHOM W TOJHOTOH  PacKphITUS  TEMBI;  BIIaJICHUC
TEPMUHOJIOTHYECKIM  amnmaparoM; YMEHHE OOBICHATh CYIIHOCTh, SIBJICHHM,
MPOIIECCOB, COOBITUH, NeNaTh BHIBOABI U O00OIIEHHUS, JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, TPUBOIUTH TPUMEPHI, CBOOOJHOE BJIAJACHHUEC MOHOJOTHYECKONW pEUbIo,
JIOTUYHOCTh W TOCIEA0BATEIbHOCTh OTBETA; JOIMYCKACTCSl OJHA - JIBE€ HETOYHOCTH B

OTBECTC.



7,9-6,0 - GayIOB - OIICHWBAETCS OTBET, CBUICTECIBCTBYIOINA B OCHOBHOM O
3HAHUM OCHOBHBIX BOIIPOCOB, OTJIMYAIOIIHKCS HETOCTATOYHOM IITyONHOM U OJTHOTOM
PACKpBITHS TEMbI; 3HAaHUEM OCHOBHBIX BOIPOCOB TEOPUH; €Ia00 CPOPMUPOBAHHBIMU
HAaBBIKAMM aHaJIW3a SBJICHWI, NPOLECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh
apryMEHTUPOBAHHBIC OTBETHl M TPHUBOJUTH MPUMEPHI; HEAOCTATOYHO CBOOOIHBIM
BJIJICHUEM MOHOJIOTUYECKON PEUbl0, JTOTUYHOCTHIO U TIOCIIE0BATEIbHOCTBIO OTBETA.
JlomyckaeTcsi HECKOJIBKO OHIMOOK B COAEP)KaHUM OTBETa; HEYMEHUE IPHUBECTH
NpUMEpP Pa3BUTHUSL CUTYallMH, MPOBECTU CBSI3b C JPYTUMHU aCMEKTaMH H3y4aeMoun
o0nacTu.

5,9-4,0 OGammoB - OTBEeT, OOHApYyKMBarOMIMi ci1aboe 3HAHWE BOMPOCOB,
OTJIMYAIOLIMICS HETIyOOKHMM pPACKPBITUEM TEMBI; YIOBJIETBOPUTEIBLHOE 3HAHUE
OCHOBHBIX BOIIPOCOB TEOPHUH, cJ1a00 c(hOPMUPOBAHHBIE HABBIKAMU aHAIN3a SIBJICHU,
IPOLIECCOB; YAOBIETBOPUTENIbHAS apTyMEHTUPOBAHHOCTh OTBETOB, €1a00€ BIIaJCHHUE
MOHOJIOTHUECKON peubto. JlomyckaloTcs cepbe3Hble OIIMOKH B COJAEPKaHUU OTBETA;
YIOBJIETBOPUTEIBHOE 3HAHHE COBPEMEHHOM MPOOIEMAaTHKN N3y4aeMOU 00IacTH.

3,9-0,0 GamioB - oTBET, OOHAPYKUBAIOUTUN HE3HAHUE OCHOBHBIX BOMPOCOB,
OTJIMYAIOUIUICS HETJTyOOKUM PACKPBHITUEM TEMbl; HE3HAHUEM OCHOBHBIX BOIIPOCOB
TEOopuH, HeC(POPMUPOBAHHBIMU HABbIKAMU aHAJIM3a SABJIEHUH, POLIECCOB; HEYMEHHUEM
JlaBaTh apryMEHTUPOBAHHbBIE OTBETHI, CIA0BIM BJIaJIEHUEM MOHOJOTHYECKON peyblo,
OTCYTCTBUEM JIOTUYHOCTH U MOCJEI0BATETLHOCTH.

1.1.2. KonTposabHas padora

5 OamnoB — IlosnydyeHsl BepHbIE OTBETHI, paboTa AEMOHCTPUPYET IIyOOKOE U
CUCTEMAaTUYECKOE 3HAHME BCEro MPOrpaMMHOIO MaTepuaja U CTPYKTYpbI
KOHKPETHOT'O BOIPOCA, a TAKKE€ OCHOBHOTrO cojaepxaHusi. CTylIeHT JEMOHCTPUPYET
OTYETIMBOE M CBOOOJHOE BIAJACHHE METOAaMH, KOHIENTYyaIbHO-TIOHITHUIHBIM
anmnapaToM, HayYHBIM SI3bIKOM, TEPMUHOJIOTHEH M MPAKTUYECKUMHU HaBBIKAMH HX
UCIIOJIb30BaHus. JIOTHYeCKn KOPPEKTHOE U yOEIUTENIbHOE U3JI0KEHUE OTBETA.

4 Oamna - IlomydyeHsl BepHBIE OTBETHI, pabOTa JAEMOHCTPUPYET 3HAHUE
y3JI0BBIX METOAMK, MPOOJIEM MPOrpaMMbl U OCHOBHOTO COJAEP)KaHUS Kypca; yMEHUE

IIOJIB30BAaTbCsA KOHLCIITYAJIIBLHO MOHSTUHHBIM anmaparoMm B IIPOLOECCE aHalln3a



OCHOBHBIX MPOOJEM B paMKax JaHHOW TeMmbl. B 11e10M KOppEeKTHOe, HO HE BCerjaa
TOYHOE BBITIOJIHEHUE PAOOTHI U APTyMEHTUPOBAHHOE U3JI0KEHHE OTBETA.

3 Oamma - BemonHeHHas paboTa JAEMOHCTpUPYET (QparMeHTapHBIC,
MOBEPXHOCTHBIC 3HAHMS BAXHEHMIIUX pa3leioOB MPOTpamMMbl; 3aTPyIHEHHUS C
UCTIOJIb30BaHUEM HAYYHO-TIOHATUHHOTO ammapara ¥ TEPMHUHOJOTHU Y4eOHOM
JTUCIMIUIMHBI, YaCTUYHBIE 3aTPyJHEHUS C BBINIOJHEHHUEM TIPETyCMOTPEHHBIX
IpOrpaMMoOil 3alaHui; CTPEMJICHHE JOTHYECKH OMPEJCIICHHO U TMOCIEAOBATEIHHO
U3JIOKUTH OTBET.

2 Oamia -  BrimonHenHas paboTa JIEMOHCTPUPYET HE3HaHWe, JH00
OTPBIBOYHOE TMPEICTABICHUE O JAaHHOW MpoOjeMe B paMKax y4eOHO-IPOrpaMMHOTO
MaTepuaia; HEyMEeHUE UCII0Ib30BaTh NOHATUIHBIN anmapaT; OTCyTCTBUE JJOTUYECKON
CBSI3H B OTBETE.

1. 1. 3. Kputepuu oueHKH caMOCTOSATeIbHO padoThl (pedepar)

10,0-8,0 OGammor — IlomydeHbl BepHBIE OTBETHI, paboOTa JAEMOHCTPHUPYET
rIyOOKOe ¥ CUCTEeMAaTUYECKOE 3HAHUE BCEro MPOrpaMMHOTO MaTepuaia U CTPYKTYPHhI
KOHKPETHOI'O BOIPOCA, a TaKK€ OCHOBHOIO cojepkaHusi. CTyAeHT AEMOHCTPUPYET
OTYETIIMBOE U CBOOOJHOE BIIAJICHUE METOJIaMH, KOHIENTYaJbHO-TIOHATHIHBIM
anmnapaToM, HayYHbIM S3bIKOM, TEPMUHOJIOTHEH W NPAaKTUUECKUMU HaBbIKAMHU HX
UCIIOJIb30BaHUsl. 3HAHUE OCHOBHOM JIUTEPATYypbl U 3HAKOMCTBO C JOIMOJHUTEIBHO
PEKOMEHJOBaHHOW  JuTeparypoid. Jlormuecku KOppekTHOe U yOeauTenbHOe
U3JI0’)KEHUE OTBETA.

7,9-6,0 - 6amnoB - IlosmydeHbl BepHbIE OTBETHI, pad0Ta JIEMOHCTPUPYET 3HAHUE
y3JI0BBIX METOAMK, MPOOIEM POrpaMMbl B OCHOBHOTO COJAEP)KaHUS Kypca; yMEHHE
MOJIb30BAaThCS KOHLENTYaJbHO TOHSATUHHBIM ammapaToM B MpoIlecce aHaau3a
OCHOBHBIX TIPOOJIEM B paMKax JaHHON TeMbl; 3HAHWE BAKHEHIINX pabOT U3 CTHCKA
PEKOMEHIOBaHHOW JHUTEpaTypbl. B 1eloM KOppEeKTHOE, HO HE BCErAa TOYHOE
BBITNIOJIHEHHE PabOThl M apIYMEHTUPOBAHHOE H3JI0)KEHHE OTBETA.

5,9-3,0 - 6amoB - BeimosiHeHHass paboTa JEMOHCTPUPYET (pparMeHTapHBIE,
MOBEPXHOCTHBIE 3HAHMS BaXHEMIIMX pa3leioB MpPOTpamMMbl; 3aTPyIHEHUS C

HCIIOJIb30BAHHEM HaquO-HOHHTHﬁHOFO anmapara M TCEPMHHOJOIHH yqe6H0171



JVCHUIUIMHBL, HETIOJHOE 3HAKOMCTBO C PEKOMEHI0BAaHHOM JIUTEPATypOil; YACTUYHBIE
3aTPYJHEHUS] C  BBIIOJIHEHUEM MPEAYCMOTPEHHBIX MPOrpaMMOM  3aJlaHuUif;
CTPEMJICHUE JIOTUYECKHU OMPEAECIICHHO U MOCJIEI0BATEIBHO U3JI0KUTh OTBET.

3,0-0,0 OGamnoB - BrimomHenHas pa®oTa AEMOHCTPUPYET HE3HAHHE, JTUOO
OTPBIBOYHOE IPEJCTABJICHUE O JaHHOM IMpobiieMe B paMKax y4eOHO-TIPOrpaMMHOIO
MaTepuasa; HEyMEHHUE MCMOJIb30BaTh MOHATUMHBIN anmnapar; OTCYTCTBUE JIOTUUECKON
CBSI3H B OTBETE.

2. IlpoMexxkyTouHasi aTrrecTtaumsi CTyAeHTOB. [IpoMexxyTouHas aTTecTalus
CTYJICHTOB 10 auctuiuinHe « ColuanbHas 3KOJIOTUSI U AaHTPOIOTE€HHBIE YKOCUCTEMBI
MPOBOJIUTCS. B COOTBETCTBUM C JIOKAIBHBIMA HOpMAaTUBHbIMH akTamMu JIBDY wu
SIBJIICTCS 0053aTEIBLHOM.

B kadecTBe MpOMEKYyTOUHOW aTTECTAllUd MO AUCIUIUIMHE MPEITyCMOTPEHBI
9K3aMEHBI B (JOpME YCTHOTO coOeCeTI0BaHUS.

2.1. Kpurtepum BBICTABJIEHUS] OLEHKH CTyJeHTY Ha  3a4ere IO
AUCHMIVIAHEe «MHKpPOOHAs HHAUKALMA W  3KOJOro-rpoduyecKkue rpynnbl
MHUKPOOPTaHU3MOB)

Baniabl Ouenka TpebdoBanus Kk cGoOpMHPOBAHHBIM KOMIIETEHIMAM

(perTUHTOB

O OLIeHKN)

90 - 100% O1neHKa «OTJIMYHO» BBICTABIISETCS CTYIEHTY, €CIM OH IITyOOKO U
COTITUIHOY MPOYHO YCBOWJI NPOTPAMMHBIA  MaTepuall, HCYEPIIBIBAIOIIE,

MIOCJIEZIOBATEIBHO, YETKO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
yMEET TECHO YBSA3bIBaTh TEOPUI0 C MPAKTUKOH, CBOOOIHO
CIpaBIIETCS C 3aJadaMM, BOIPOCAMM U JPYTUMHU BHJIaMU
MPUMEHEHUs 3HAHWM, MpUYeM He 3aTpPYyIHSETCS C OTBETOM IpHU
BUJIOM3MEHEHUM 3aJaHUil, HUCIOJIB3YeT B OTBETE Marepuall
MOHOrpauueckoil  JuTeparypbl, MPaBUIBHO  OOOCHOBBIBAET
MIPUHATOE pEUIEHHE, BIIAJEeT Pa3HOCTOPOHHHMMHU HaBBIKAMM U
MIpHeMaMH BBIIOJHEHUS MPAKTUYECKUX 3a/1a4.

76 — 89 % OneHka «XOpoLIO» BBICTABIISAETCS CTYIAEHTY, €CJIM OH TBEPJO 3HAET
«xXOpouio» MaTepHuall, TpaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, NPABUIBHO
MPUMEHSIET  TEOPETUYECKHE  MOJIOKEHHS  IpU  pPEUIeHUH
NPAaKTUYECKHX BONPOCOB W 3aJad, BIajeeT HEoOXOAUMBIMU
HaBbIKaMU M MPUEMaMH UX BBINOJTHEHHUS.

60 - 75% «yoosremso- | OlEHKa «yIOBJIETBOPUTEIBHO» BHICTABIISAETCS CTYNEHTY, €CIH OH
pumenvpHo» UMEET 3HAHMS TOJHKO OCHOBHOTO MAaTepHaa, HO He YCBOHI €ro
(3aumeno) JeTajed, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO IIPaBUIILHBIE

(GbopMyIIUPOBKHM, HApPYLIEHUS JIOTUYECKOM IOCIEN0BATEIbHOCTH B
M3JI0’KEHUHU MTPOTPAaMMHOTO MaTepuasa, WCIBIThIBACT 3aTPYIHEHUS




| | P BBITONHEHHM IPAKTHYECKHX PaGOT. |

1. KOMILUTEKCHI OEHOYHBIX CPEJICTB JJI51 TEKYIIEMR
ATTECTALIUU

1.1. BOIIPOCHI IJIsA COBECEJ1JOBAHMUS

Tema «Hcropusi pa3BUTHSI METOA0B MUKPOOHOM MHIUKAIIUID)

1. Pa3ButHe MeTOAOB MHUKPOOHOW MHIWKAITUU JJIT HA3eMHOU cpenbl. PaboTh

C.H. Bunorpaackoro, B.JI. Omensuckoro, C.I1. KocteiueBa, E.H. Munrycrtuna.
2. PazBuTne MeTO10B MUKPOOHOW MHIUKAIIUU JIJISE BOJTHON CPEIbl.

3. OnbIT MpUMEHEHUs] MUKPOOPTAaHU3MOB B Kau€CTBE WHAMKATOPOB HEPTIHOTO
3arps3HEHU.

4. OnpIT IMPUMCHCHNA MUKPOOPIaHu3MOB B THAPOMCTAJUIYPIUHU

Tema «OcHOBHBIE XapaKTePUCTUKHU OAKTEPUATIBLHBIX MOIMYJISIIUA».

1. UYucneHHocTb UM  pa3HOOOpa3sMe MHMKPOOPraHU3MOB B  HAa3€MHBIX
skocucteMax. OCOOEHHOCTH pacIpeiesieHUs MOYBEHHON MUKPOQIIOPHI.

2. Boma — kak cpema oOWTaHHS MHUKPOOPTaHU3MOB.  ABTOXTOHHAas U
aJUIOXTOHHAs MUKpodJiopa.

3. Oco0eHHOCTH pachpeeIeH!us] MUKPOOPTaHU3MOB B 03€pax M MPOTOYHBIX
BOJIOEMaX.

3. Pacnpenenenue OakTepuaabHOro HacejaeHus B MupoBom okeane. OOrimas

YUCJIICHHOCTD, OromMacca U aKTUBHOCTD 6aKTepI/IOHHaHKTOHa B MOPAX K OKCaHaXx.

Tema «YTHaM3auus JEerkopa3jiaralOliuxcss OPraHUYecKUX BellecTB
reTepoTpopHLIMM MUKPOOPTaHU3MAMM))

1. ®epmeHThl U HX POJIb B OOMEHE BEIIECTB. JK30 - M 3HAO (DEepMEHTHI.
DepMEHTHI KOHCTPYKTUBHBIE U UHIYKTHUBHBIE.

2. T'maponuTudeckass akTUBHOCTh MHUKpOOpraHu3sMoB. OtT0op IITaMMOB

MUKPOOPTaHU3MOB C BBICOKOM (I)epMCHTaTHBHOfI AKTHUBHOCTBIO.



3. AMwionuThuYecKas  aKTUBHOCTbh  MHKPOOPraHW3MOB.  BrlsiBieHue
AMMJIOJIMTUYCCKOM aKTUBHOCTH.

4. IIporeonutryeckass AaKTUBHOCThb. XapaKTEPUCTHKA MPOTEOJUTUKOB.
BrisiBIIeHME TPOTEOTUTUYECKOW AKTUBHOCTH.

5. Jlunonutudyeckass akTUBHOCTbh. BEISIBIICHUE TUMOJIMTHYECKON aKTUBHOCTH.

MHuKpOOpranu3mMbl — HHAMKATOPbI TEXHOT€HHOT'0 3arPsi3HEHU S

Tema  «MukpoopranusmMbl — HHIAMKATOPblI HEPTAHOI0 3arpsi3HEHUs
BOJAHBIX M Ha3eMHBIX IKOCHCTEM)

1. WcTOYHMKM  TOCTYIUIEHUS HE(TEYIJIeBOJOPOJOB B  MPHUPOIHbBIE
DKOCUCTEMBI.

2. OcCHOBHBIE TYTH TPEBpAIICHWA H TepeMelieHnii HepTu B BoIOEME.
Tpanchopmanys HehTH B €CTECTBEHHBIX YCIOBUSAX CPEBI.

Metonbl GopbObI ¢ HEPTIHBIMH pa3iuBaMu: (u3HUEecKue (MEXaHUYECKHue),
XUMUYECKHUE U MUKPOOUOJIOTUYECKHE.

3. XapakTepucTuka MUKPOOPTraHU3MOB — HHJMKATOPOB HEPTEYIIIEBOAOPOIOB.

4. MuxkpoOuonorudeckas erpajaanus HepTu. AKTUBHOCTh MECTHBIX IITAMMOB
HEe(DTEOKUCIAIONINX MUKPOOPTAHU3MOB U CITOCOOBI €€ MHTCHCU(PUKAIINH.

5. DKOJIOrM4ecKue MOCIeCTBUS pa3pylieHUss HeYTH MUKPOOPraHU3MaMHU.

6. Bnusiaue HeTSIHOTO 3arpsi3HEHUS HAa TOYBEHHYIO OHOTY.

7. EctectBennas Ttpancopmainus HedTH B TMouyBe. BoccTaHOBICHHE
3arpsiI3HEHHBIX MTOYB.

8. BugoBoe pasHooOpasue U  pacnpocTpaHeHHEe HE(TEOKHUCISIOMUX

MHKPOOPTAaHU3MOB B BOJHOM CpEJI€ U OYBAX.

Tema «®eHOJIbHOE 3aTPSI3HEHUE BOAHBIX IKOCHCTEM)
1. Xumudeckasi XxapaKTepUCTHKA (PSHOJIOB.
2. IlyTtu moctyruieHus: HEHOJOB B BOJHYIO CPEy.

3. IlpuHuunel MUKpOOHON MHIUMKAUWMK (EHOJBHOTO 3arps3HEHUs B BOJHOMN



cpene.
4. MuKpOOpraHW3Mbl - WHAUKATOPHl (DEHOJHLHOTO 3arpsi3HCHHS MOPCKUX H
IIPECHOBOJIHBIX DKOCHCTEM.
5. OcobeHHOCTH AECTPYKIMH (PEHOJIBHBIX COSUHEHUHN B BOJTHOU Ccpeie.
6. MUKpOOpraHU3MBbI — IECTPYKTOPHI (EHOTBHBIX COSAMHECHUM.
7. Tlogbop ycmoBuil u cpen s KyJIbTUBUPOBaHUS (EHOIYCTONYHUBBIX

MHKPOOPraHU3MOB

Tema «3arpsi3HeHHe BOJHOM U HA3¢MHOM CpeIbl TSKEJIbIMUA METALIAMU»

1. PacceuBaHMe TsDKEIBIX METAIOB B  OKpYyXarolled cpeme, UX
pacrpocTpaHeHHe, UCIIOJIb30BaHNEe U OMOJIOTHYECKOE JICHCTBHE.

2. ®OpMBI MUTPAIIUHA METAJIJIOB B MOPCKOM CpeJie.

3. buounaukarus 1 OMOMOHUTOPHHT 3arpsI3HCHUS BOJ TSKEIBIMU METaJlIaMH.

4, Pa3Burhe MeTOoJa MHUKPOOHOM HWHAWMKAIMKM I TIOMCKa  PYJIHBIX
MECTOPOKJICHUH U 3arPsI3HEHUS CPEABI TSKEIBIMA METAIIIAMU.

5. BzaumMojelicTBHE MHKPOOPTraHM3MOB  C HOHAMH TSDKEIBIX METaJlIOB.
MexaHu3Mbl yCTOMYMBOCTH OaKTEpUil K HOHAM TSKEJIbIX METAIOB

6. Poabp MUKpOOpPraHM3MOB B OYHCTKE CTOYHBIX BOJI MPOMBIIIJICHHBIX

npenan/mTHﬁ OT MOHOB TAXKCIIbIX MCTAJIJIOB.

Hcnoab30BaHne MHUKPOOPTraHU3MOB /JISI CAHUTAPHON OLECHKH
cpeabl
Tema «CanutapHasi MUKPOOHOJIOTHS BOIBD).

1. CanurtapHO-TIOKa3aTeIbHble  MHUKPOOPTaHHM3MbI,  XapaKTepU3YIOIIne
(dekalbHOE 3arpsi3HEHUE.

2. CaHuTapHO — MHUKPOOHOJOTMYECKHII KOHTPOJb  COCTOSIHMSI BOJHBIX
MCTOYHUKOB. KOHTPOJIb MOBEPXHOCTHBIX HCTOYHUKOB BOJOCHAOXKEHUS.

3. ABTOXTOHHAsI U AJTIOXTOHHAsI MUKPO(]IIOpa OTKPBITHIX BOJ0eMOB. CaHUTApHO
- MUKPOOMOJIOTMYECKUH KOHTPOJIb BOJ OTKPBITHIX BOJIOEMOB.

4. KoHTpOJIb Ka4eCTBa MUTHEBON BO/IBI.



5. IlutheBas BoJ1a HELIEHTPAIM30BAHHOTO BOIOCHA0KEHUSI.

6. CaHuTapHO — MUKPOOMOJIOTUYECKUN KOHTPOJIb BBIMYCKA CTOYHBIX .

/. CaHuTapHO - OAaKTEpUOJIOTMYECKOE HCCIEIOBAHUE BOJIbl IJIABATEIIbHBIX
0accelHOB.

8.CaHuTapHO-MUKPOOMOIOTUYECKUM KOHTPOJIb MUHEPATIbHBIX BOJ.

Tema «CanuTapHasi MUKPOOHOJIOTHSI BO3AYXa»

1. Mukpodnopa Bosayxa. llocrossHHass u  BpeMeHHas  MHKpOQIOopa
aTMoc(epHOro Bo3ayxa.

2. Mukpodaopa Bo3ayxa 3akpbITBIX MoMenieHuid. KoHTaMmuHaius BO3ayxa
IIaTOT€HHBIMU MUKPOOPTraHU3MAMH.

3. CanuTapHO — OAKTEPUOJIOTHUECKOE UCCIIETOBAHIE BO3IYXA.

Tema «CannrapHasi MUKPOOHOJIOTHSA MTOYB)
1. Ilousa kak (hakTOp pacnpoCTpaAHEHUS] HHPEKIIMOHHBIX 3a00I€BaHUN.

2. [Ipoiiecchl caMOOYHIIICHUS B TIOUBE.

3. OlleHKa CaHUTAPHOTO COCTOSIHUSI TIOYBBI 10 MHUKPOOHOJIOTHYECKUM
MOKA3aTeIIsIM.
4. CaHHTapHO — TIOKa3aTEIbHbIE MUKPOOPTraHU3MBbl, XapPAKTEPU3YIOIIHE

3arpsi3HEHUE MOYB.

5. CanutapHas MUKPOOHOJIOTHS JIEUEOHBIX TPS3EH.

BOIIPOCHI K 3AYETY
1. Uctopust pa3BUTHS METOI0B MUKPOOHOMN MHIUKAIUH.
2. YucrmeHHOCT, M  pa3HooOpa3ve MHUKPOOPTaHM3MOB B  HA3EMHBIX
HKOCUCTEMAX.
3. UucaeHHOCTh U pa3Ho00pa3re MUKPOOPTaHU3MOB B BOJHBIX KOCHUCTEMAX.
4. O61ast YMCIEHHOCTh, OMoMacca U aKTUBHOCTh OaKTEpUOIIIAaHKTOHA MOpEH U
OKeaHOB. TakCOHOMHMSI MUKPOOPTaHU3MOB, BCTPEUAIOIMXCS B MOPSIX U OKE€aHaX.

5. ®epMEHTHI U UX POJIb B OOMEHE BEIIIECTB.



6. T'maponuThueckass aKTUBHOCTb  MHKPOOPTaHU3MOB.  XapaKTEPUCTHKA

AMUJIOJIMTUKOB, ITPOTCOJIMTUKOB, JIMIIOJIUTUKOB.

7. CTpyKTypa M MyTH MOCTYIUIEHUS] HE(PTSIHBIX YTIIEBOJOPOJOB B MPUPOHBIC

KOCHCTEMBI.

8. Tpancdopmaiiyisi HEPTH B €CTECTBEHHBIX YCIOBHIX BOJTHOM CpEIbI.
9. MeTtojibl 60pbOBI ¢ HEDTSIHBIMHU Pa3IUBAMMU.

10. MukpoOuonornyeckas Aerpaganus HeTH B BOJHBIX IKOCHUCTEMaX.
11. Baustnue HedTSAHOTO 3arpsi3HEHMS Ha IOYBEHHYIO OMOTY.

12. EctectBennas tpancopmarus HepTu B TOUBE.

13. BoccTanoBneHue 3arpsi3HEHHBIX HEPTEMPOAYKTaMHU TIOYB.

14.  BugoBoe pazHOOOpa3we UM pacHpOCTpaHEHHE  HEPTEOKUCISIONIUX

MUKpPOOPTaHU3MOB B BOJIHOM Cpe€Jie U OYBaX.

15. Ilytu moctymienust ¢peHosioB B BojHyIo cpeny. [logbop ycnoBuit u cpen ans

KyJIbTUBUPOBAHUS (HEHOITYCTONYUBBIX MUKPOOPTAaHNU3MOB.

16. MukpoOHast wHAUKaKUS (HEHOJBHOTO 3arps3HEHUS B BOAHOUN cpeae. AHanu3

CTPYKTYPbl MUKPOOHBIX COOOIIIECTB, YCTOMYHMBBIX K (PEHOITY.
17. OcobeHHOCTH ACCTPYKIIMU (PEHOJIBHBIX COCAMHEHUM.

18. Posib MUKpOOPTraHW3MOB B MPOIleccax peMeAranuu cpeabl. MUKpOOpraHU3MBI

- IECTPYKTOPHI (PEHOJBHBIX COSAMHEHUI.

19. PaccenBanue TsDKENBIX METAIOB B OKPYXAIOIIEH CpeJie, MX paclpOCTpaHECHHE,

HCITOJIb30BaHKE U OMOJIOTHYECKOE JCHCTBHE.
20 . buonHaMKaKs 1 OMOMOHUTOPUHT 3arpsi3HEHUSI BOJI TSDKEJIBIMU METaJJIaMHU.

21. Pa3BuTMe MeTONa MHUKPOOHOW HMHIWKAIMU Ui TOUCKA  PYIHBIX

MGCTOpO)KI[CHHfI " 3arpA3HCHUA CPCAbI TAXKCIBIMU MCTAJLJIaMU.

22. BSaHMOHeﬁCTBHC MHUKPOOPTraHU3MOB C HOHAMHU TAXKCIIBIX MCTAJIJIOB.



23. MexaHu3Mbl yCTOWYMBOCTH OAKTEPU K MOHAM TSKEJIBIX METAIJIOB.

24. Ponb MHKPOOPTaHM3MOB B OYHMCTKE CTOYHBIX BOJ IPOMBIIIJICHHBIX
MPEANPUATUNA OT HOHOB TSAKEJIBIX METAILJIOB.

25. MUKpOOpraHu3Mbl — MHIUKATOPbI CAHUTAPHOTO COCTOSTHUSI BOJHOM CpeIbl.

26. CaHUTapHO - MHUKPOOMOJOTHMUYECKUN KOHTPOJb HAaJ BOJAAMH TOBEPXHOCTHBIX

HNCTOYHHKOB BOI[OCHa6}KeHI/I5{.

27. KoHTpoab KauecTBa MUTHEBOM BOIBI.

28. CanuTapHO- OaKTEpPHOJOTMYECKOE  HCCIEJOBAaHME  BOJABl IUIABATEIBHBIX
0accelHOB.

29. Boma mpubpexsHblx 30H Mopeil. Opranuzarusi KOHTpOJS KauecTBa BOIbBI
npUOPEKHBIX 30H MOPEH.

30. CanutapHo — OaKTepHOJIOTHYECKOE HCCiIeqoBaHne Bo3ayxa. CaHUTapHO-
MOKAa3aTeJIbHbIE MHUKpPOOPraHU3MBbI, XapaKTEpU3YIOIIHE MHKPOOHOE 3arpsi3HEHUE
BO3/lyXa.

31. TlouBa - kak ¢axTop pacrnpocTpaHeHHUs WH(EKIIMOHHBIX 3a00JIEeBaHUI.

32. IIporecchl CaMOOYHIIICHUS B TIOUBE.

33. OrmeHka CaHUTAPHOTO COCTOSIHUA TOYBBI IO MHKPOOHOIOTHYECKUM
nokazaresnsaM. CaHUTapHO-TIOKAa3aTeIbHbIE MHUKPOOPIaHU3MBI, XapaKTepU3YIOIIHE
MUKpPOOHOE 3arpsi3HEHUE MOYB.

34. CaHuTapHO-MHKPOOMOJIOTHIECKII KOHTPOIh MUHEPATIBHBIX BOJ U JIEUYCOHBIX

rps3en.



