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1 ObIIASA UTH®OPMALIUA

®DOHJ OIIEHOYHBIX CPEJICTB SIBJISICTCS HEOTHEMJIEMON YacThIO0 paboueil mporpaMMbl yaeOHOU
JUCHIUTUTMHBI M1 OCHOBHOM MPOo(heCCHOHATbHON 00pa30BaTeIbHON MPOrPaMMBbl.

@DOH/T OIEHOYHBIX CPEJCTB MPEACTABISET COOON KOMILUICKC y4eOHBIX 3aaHui (COBOKYII-
HOCTh KOHTPOJIUPYIOIIUX MaTepuaioB), IpeIHa3HAYCHHBIX Il U3MEPEHHs YPOBHS JOCTHKEHUS 00Y-
YaIOIIMMCS YCTAaHOBJICHHBIX PE3YJITATOB OOYUEHHs U UCHOJb3YETCs MPHU MPOBEACHUH €r0 TEKYIIEro
KOHTPOJISI yCIIEBAeMOCTH (BKJIIOYAsl pyOEKHBIM KOHTPOJIb) U MPOMEXKYTOUHOM aTTecTaluu (B MEpUo.
3a4€THO-9K3aMEHALIMOHHON CECCUM).

Hemp @OC - ycraHOBICHHE COOTBETCTBHS YPOBHSI IMOJATOTOBKH OOYYAIOIIETOCs HAa TAHHOM
aTane 00y4eHus TpeOoBaHUAM paboueii mporpaMMbl Y4eOHOM TUCIUILTAHBL.

OcnoubiMu 3a1a4aMu POC 110 y4eOHOM JUCIUITIIMHE SIBIISIOTCS:

- KOHTPOJIb JIOCTHYKCHUH TeNIeH pean3alii OCHOBHOM NPOQECCHOHAIBHON 00pa30oBaTeIbHON
porpaMMbl — POPMHUPOBAHNE KOMITETEHIIHIA;

- KOHTPOJIb Tpolecca MpruodpeTeHust o0yJaromumcest (-ucsi) HeoOXOAUMBIX 3HAHHA, YMEHUH,
HaBBIKOB (BJIa/ICHUIA/OMBITA AEATEILHOCTH) U YPOBHS C(POPMUPOBAHHOCTH KOMITETEHIINH;

- OIICHKA JOCTHKCHUN 00ydJaromierocs (-uxcsi) B Mpolecce U3y4eHus AUCHUTUIMHBI C BbIJIENe-
HUEM  TIOJIOKUTEIILHBIX/OTPUIIATEIIEHBIX ~ PE3YJIFTAaTOB W IUIAHUPOBAHHE  IPEIYIPEkIA0-
HIUX/KOPPEKTUPYIOIINX YUEOHBIX MEPOIPHUSTHIA;

- obecrieueHre COOTBETCTBUS Pe3yNbTaToB 00ydeHHs 3aqauaMm Oynayiieil mpodeccuoHanbHON
JIESITEIbHOCTA 4YepPe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX W BHEAPEHHUE MHHOBAIMOHHBIX METOJIOB
o0y4yeHus B 00pa3oBaTeIbHbIN IPOLIECC.

Hacrosmuit ®OC BkatodaeT B ceOsi: BOMPOCHI AT CAMOKOHTPOJIS (10 BCEM pa3JienaM JIuc-
[IUIUTUHBI), KOHTPOJIbHBIE MMCbMEHHBIE Pa0O0ThI, yueOHbIE 3aJaHUs TI0 TEKYIEMY KOHTPOJIIO ycreBae-
MOCTH (BKJIFOYasi PyOESKHBIN KOHTPOJb) M MPOMEXKYTOYHOM arrecTaru oOydaromierocst (B mepuoz

3a4€THO-IK3aMEHAI[HOHHOW CECCHN).



2 ®OHJ OHEHOYHBLIX CPEJACTB

2.1 Bonpochl IIsi CAMOKOHTPOJISI

BOHpOCH A4 CAMOKOHTPOJIA HPEACTABICHEI 110 pasdaciaM U IPEAHa3HAUCHBI AJIsI KOHTPOJIA

CaMOCTOSITEIILHOM paGOTBI o6yqa}omeroc;1, OCYHIECTBIAEMOI'O ITOCIICAHUM CAMOCTOATCIIBHO B IICPUO

OCBOCHUA JUCLUIIIINHBI.

®opma o0yueHus - Bce

Non
HanMEHOBa-
HUE
pazziena

Conepxanue
pazziena

Bomnpoc(-b1) 11 CaMOKOHTPOJIS

KonTtponupye-
MbIE
KOMITETEHINU
(xox)

T'unpobuomno-
rHs KaK HaykKa

Baxwneiimme ¢axro-
pbl BHEIIHEH cpeabl
U peaknus Ha HHUX
OpraHu3MoB  (IIpo-
OJeMBI  AyTORKOJIO-
THH)

1. TazoBslit pesxum. PacTBOpEHHBIH KUCIOPOA 1 yTJle-
kuciota. OCOOCHHOCTH JbIXaHHUS THAPOOWOHTOB B BOJE.
CepoBosiopo, ero 00pa3oBaHKe U OKUCIICHHUE.

2. Cas3p MEX]y COZEpKaHHEM KHCIOPOJa, TeMIepa-
Typoii u (otocuHTe3oM. CyTOUYHBIC M CE30HHBIC KOjeOa-
HUS KUCIIOPOJA.

3. AxruBHas peaxus cpensl, Eh, pH B Bone u rpyH-
taX. [ToHATHE 00 OKHCIMTEIHHO-BOCCTAHOBHTEIEHOM II0-
TEHIIMAJE U ero BIMSIHUHU Ha MPOIECCHI, CBI3aHHBIC C )KH3-
HbIO U aKTHUBHOCTBHIO FI/I}lpO6I/IOHTOB.

4. FI/II[pOCTaTI/I‘IeCKOG JaBJICHUC W €r0 BJIMAHHE Ha
BEPTHUKAJIbHOE PACIpEACICHUE U OUOJIOTHUCCKUE OCOOCH-
HOCTH OpPTaHH3MOB.

5. Boma xak cpena obmtaHMs. XWMHYECKHHA COCTaB
MpUpOIHEIX BOJ. IlpmcmocoOmeHus K BOTHOMY 00pasy
JKU3HU: B TOJIIE BOJIbl, HA TIOBEPXHOCTH U B TOJIIE TPYH-

TA P ONATOULLIV PATNAMAY U B 2000 TTnhuhng

OIIK-2
OIIK-5
OIIK-7

T'unpobuomo-
rHs KaK Hayka

DyHKIMOHATIbHBIC
XapaKTEePUCTUKU
COOOIIECTB

1. [poxykiuss KOHCYMEHTOB (Tak Ha3bIBaeMasi «BTO-
pHUYHAs) TPOIYKITHS).

2. dutodaru u 300¢haru. MeTonbl onpeaeneHus mpo-
JQYKIWU TOMYJISIIAN 0e3 MOCTOSTHHOTO TOTTOTHEHHS (METOT
I1. Boticen-HenceHa u ero MoauUKaum).

3. Pacyer nmpoaykuuy momyisinuii ¢ MOCTOSTHHBIM TI0-
nojHeHueM (rpadudeckuii, «(HU3UOTOTHICCKHIN» METOIBI
pacuera).

4, Papnoyrneponusie  Meronpl. OmpeneneHue 0po-
OYKIHAU SKCIDTYaTHPYEMBIX IMOMYIBIIUH 10 JaHHBIM TPO-
MBICTIOBOH CTATHCTHKH U y4eTa TIOMOTHECHUS.

5. Tpoduueckue koapdpummenter — K1, K2.

6. JlecTpyKiusi OpraHM4ecKOro BelecTBa.

1. OCHOBHBIE TIPEJICTABJICHHs O NMPMKU3HEHHOM pac-
aJie OPTaHUIECKOTO BEIIECTRA.

8. JpIxaHue W MUIIeBapeHUe KaK OCHOBHBIC ()yHKITH-
OHAJIbHbIE MEXaHHM3Mbl Pa3pyIIEHHsT OPraHUYECKOro Be-
IIECTBA XMBBIM OpraHu3MoM. VX KonudecTBEeHHas OIICH-
Ka.

9. CBs3p MEXIy MHTEHCHBHOCTBIO OOMEHa W BECOM

TEeTA METOOEREL _OITECHKIA AVT“RHLTﬁ nﬂ{‘f‘T/IRHLTI\/‘T U _CTAH-

OIIK-2
OIIK-5
OIIK-7

Bona kak cpe-
na  obuTraHus
THUIPOOHOHTOB

Tunosmorus
MOB

BOOOC-

1. Knaccudukanms BogoéMoB: okeaHbl U MOps, 03epa
1 BOJIOTOKH, BOJOXPaHMIIHIIA U IIPYIBI.

2. BeprukanbHas skosorudeckas 30HaJbHOCTh BOJIO-
€MOB, OCHOBHBIE YEPTHI €€ CTPYKTYpbI: OCHTaIb MOpS U
OK€aHa— CYNpaJuTOpalib, JUTOPaNb, CYOIUTOpaIh (30HA
menbda), 6aTHans (MaTepUKOBBINA CKIIOH), abuccans (J1o-
e OKeaHa), ynbTpaabuccaib (IiTyOOKOBOIHBIE kes00a).
CooTBeTcTBYIONINE TOAPA3/ICJICHNsI B NeJaruaid — JIIH-
Tieslaruaiib, Me3olnearuaib, OaTunenaruais, aduccanena-

OIIK-2
OIIK-5
OIIK-7




ruaib. Knumarudeckas 30HaJIBHOCTh BOJOCMOB — ApKTHU-
4eCKasd, 60peam,Haﬂ, TpomU4eCKas, HOTaJibHasA U aHTapK-
THYCCKas 30HBI.

3. Baxmneiiniie abnoTuyeckue XapaKTCPpUCTHUKH BOJAO-
C€MOB.

4. ConeHocts. Krnaccudukanus BogoemMoB 1o coxaep-

JKaHUIO COJIM B BOJE M (hayHHCTHUECKHIl COCTaB.

CosleHOCTh U TIPOCTPAHCTBEHHOE pacCHpeiesCHHUe

TUIPOOHOHTOB.

5. Cger. ConHeuHas pajuanus W 3aKOHOMEPHOCTH
pacnpocTpaHeHusi cBeTa B BOAHOM cpene. Llpert-
HOCTb BOJIBI.

Temmneparypa. TemneparypHasi cTpaTuuKaIis, ee
CE€30HHAas ¥ HIMPOTHASI U3MEHYUBOCTb.

7. Teuenus. OOmas cxeMa IUPKYJIALMK BOJ B OKEAHE.
OcHOBHBIE KOHBEpreHIMHM W auBepreHunu. [lepe-
MeIMBaHNe BOAHBIX Macc. TypOymeHTHOCTE. KOH-
BEKIWA W aaBeKiusA. [IpHInMBHO-OTIMBHBIE SBIIE-
HUSL.

BerpoBoe nepememmBanue. ['onoMukruueckue u
MEpPOMUKTHYECKHE 03epa (M0 XaTUuHUCOHY).

9. Baxmeifmume GuoTHyeckue XapaKTEPUCTUKHA BOJIO-
emoB. TpodHOCTh. bronormaeckas KiaccupuKamnms
BOJIOEMOB: 3BTPOQHEBIE, OJIUTOTPOHBIE, Me30-
TpodHBIE, TUCTPODHBIE.

10

IIponyktuBHOCTE. OCHOBHBIE MPEICTABICHHUA O
IIPOJYKTUBHOCTU KAaK Ba)KHEHIIEH XapaKTEPUCTUKU
Bosoema. KoHedHas npoaykuus.

Bona kak cpe-
na  oburaHus
TUIPOOHUOHTOB

OcobenHoctu  mpo-
CTPAaHCTBEHHOH U
TpohUIECKOi
CTPYKTYPEl ~ OCHOB-
HBIX TIPUPOITHBIX
9KOCHCTEM

1. Pexn. Macmtab nepemenienus B MupoBoi okeaH
pEYHBIMH BOJAMH pACTBOPEHHBIX U B3BEIICHHBIX Be-
mecTB. buoctok. YcnoBus xu3Hu (TypOyJeHTHOe Tepe-
MEIIMBAHUE BOJHBIX MacC W BBIPABHHUBAHUE THIPOJIOTHIC-
CKHUX rpaaneHToB). PeorankTon. JJoMuHHpYOII#e TpyII-
bl IIaHKTOHA. benrtoc. Jluto-, aprumio-, nemopeoduib-
Hele (opMmel. Brormpponormyeckue mpodwmmm. Ilepudu-
ToH. PacTeHus - 3au(UKaTOpHl M MOJHOYWIEHHOCTH KOH-
copuuii. Hexron. IIpoxoHbIe ¥ MOTyNPOXOIHBIE PHIOHL.

2. Ozepa. Ctounsie u GeccTtounble. KOHBEKTHBHOE U
BETpoBOE MepememuBanue. [IpecHsle, COIOHOBATHIE, CO-
JICHbIE W THUIepcoieHble o3epa. JIumaHsl. JIMMHOOMOHTEI
(maHkTOH, GEHTOC, Makpo(uThl, nepuputon). JoMuHu-
pytomue dopmbl. Ce30HHBIE SBICHUS, OCOOCHHOCTH BEP-
THKaJIBbHOTO pacnpeneneHus. IxtuodayHa, o03epHBIE,
03EpPHO-PEYHBIE M IPOXO/IHBIE PBHIOBI.

3. bonora. T'maponormueckuil W TUAPOXUMUUYECKUN
pexxuMbl. OCHOBHBIE TpencTaBuTeNn (IIopel U (QayHBI.
Bonoxpanmnmmma. OcoOeHHOCTH THAPOJIOTHYECKOTO pe-
xuma. Kosebanus ypoBHs u ocyniHas 30Ha. CocTaB Hace-
nenusi. OCHOBHBIC YE€PThI COOOIIECTB Neiaruaim u OeHTa-
mu. Craaun (HOPMUPOBAHHS SKOCUCTEM BOIOXPAHUJIHIIL
IIpo6iema 3BTpodHKAINY, “TIBETCHHE” BOIOXPAHIIHIIL.

4. IIpynel. IlnoTuHHEIE, KONIaHbIE U HAUBHBIE. Buno-
BO€ pa3zHooOpasue cooOIIEeCTB U MPOYKTUBHOCTD MPY/IOB.
Pr160BOACTBO, MPYyAOBOE XO3IHCTBO, OCOOCHHOCTH HEpe-
CTOBBIX, BBIPOCTHBIX M 3MMOBAJIBHBIX INPyAOB. KaHaibl.
OcobeHHOCTH THApOIOTHYEcKOro pexnMa. OcobeHHOCTH
¢dopmupoBanust Giopsl U ¢payHbl. MexbacceliHOBbIE MU-
rpanuu.

OIIK-2
OIIK-5
OIIK-7

OcHoBHbIE
JKU3HEHHBIE
¢dopmbl  THA-
pOOHOHTOB U
X aJanTanud
K BOJTHOMY

IIuranne
OHMOHTOB

TUAPO-

1. CrexTpbl MUTaHUSA

2. [Nuimesas 31eKTUBHOCTH

3. Cnoco6bl  moObiBaHMs THIIK. DUIBTpalUs Kak
crenn(uIecKnil 1151 BOAHON CpeIbl THIT TUTAHUSL.

4. [onarus mMoHodarum, monudaruu u creHoaruu.
BoaHo-coneBoit 0OMeH ruipoOHOHTOB.

OIIK-2
OIIK-5
OIIK-7




00pasy KU3HH. 5. 3amura oT 00ChIXaHHsI, OCMOTHYECKOT0 00E3BOKH-
BaHUs U OOBOJHEHUS.

OCHOBHBIE Jlpixanue runpo- | 1. Aganraimu rupoOHOHTOB K ra3000MeHyY OIIK-2
JKM3HEHHBIE OHMOHTOB 2 VlHTeHCUBHOCTD ¥ 9Q)EKTUBHOCTH JIbIXaHHS OIIK-5
tdopmer  THA- 3. YcroitunBoCTh THAPOOMOHTOB K NEPUIUTY KHCIOPOAa U OIIK-7
pOOHOHTOB U 3aMOpHBIC SBICHHS
UX aJanTanuu
K BOJTHOMY
00pasy >KU3HH.
IIpoGmemsr CoxpaneHnmue u 1. bBuomormueckoe 3arps3HEHHE BOIOEMOB U pa3py-| OIIK-2
NPUKJIATHOW  |BOCIPOU3BOJCTBO IIEHHUE KOCHCTEM B XOZ€ MIPOMBICIIA THAPOOHOHTOB. OIIK-5
THAPOOHONIO- | [IPOMBICIOBBIX 2.  XuMmuueckoe 3arps3HEHHE BOIOEMOB W paspylle- OITK-7
THH 3amacoB HHE KOCHCTEM B XOJI€ TIPOMBICIIA THIPOOHOHTOB.

THIPOOHOHTOB 3. CnocoObl peKkynbTHBALlMM W MEJIHOpalUH BOJOE-

MOB.

4. Crnoco0bl OMOPEKyIbTHBAIMN BOJTOEMOB.
5. Merozapl NpOMBICIIa UITIOKOKUX, MOJUTIOCKOB U BO-

JIOpOCIIEH.
Hpobnemer bonesnu 1. Ilyru pacnpocTpanenus 6Guonormyeckux Bumos u | OIK-2
NPUKIAAHOM  (THAPOGHOHTOB. IIOCJIEICTBUA UX UHTPO AYKLUHU U HATypaIu3alyu. OIIK-5
ruapoduoro- | IIpobremsr 2. Pasmuus NOHATHH TeHOTHN, (EHOTHI, TeHO- |OIIK-7
THH AKKIIMMAaTH3AIIH U domL.
HHTPOAYKIUH 3. Pasmuuus Mexay NOHATUAMH WHTEHCHUBHAS U

9KCTEHCHBHAsI MapUKYJIbTypa
4. Tlatonoruyeckue MPOLECCHI, BbI3bIBAEMBIE pPa3-
HBIMHU NTATOT€HHBIMH OpTaHU3MaMH.

2.2 KoHTpoJibHBIE pA00THI 10 TUCIHHUILIUHE
KonTponbHbie paboThl 10 IUCHUIUIMHE HE TPETyCMOTPEHBI

2.3 3apanus no Buaam padot: Jlaboparopnasi paGora

JlaGopaTopHbie pabOThI IO TUCHUILIIMHE BKIIOUYAIOT: AANTAallMk BOJHBIX OPTraHU3MOB K YCIIOBUSIM
oOHWTaHMs B TeJaruain u OeHTanu BogoéMoB. BrusHue abnotndeckux (HakTOpoB Cpesbl Ha Cylie-
CTBOBaHHUE BOJHBIX OpraHU3MOB. BojHas cpea )KM3HU U NPUCTIOCOOIEHUS K Hell )KUBBIX OpraHu3-
MoB. [{uknomopdos. Ilpucnocobienrne opranu3MoB K 0OMTaHUIO B TOJIIE BOJbL. [Ipucnocobienue
OpraHU3MOB K OOMTaHUIO Ha IPYHTE, BHYTPU IPYHTA, HA MOJBOJHBIX NMpeAMeTax. 3arpsi3HeHHE BO-

n0eMOB. D (HEeKTUBHOCTH OUYUCTKU CTOYHBIX BOJT
®opma 00yueHHS - OUHAS
Cemectp 01
Tunoewie KonmpoJibHble 3a0AHUA UIU UHbIE mamepuaiilbl 6 paAmMKaAx meKyuieco

KonmpoJist ycnesaemocmu

Ipumepnuie 3a0aHus no Jméopamopuomv npaKkmuxKymy

JlaGopaTopnasi pabdora Ne 1

Anantauvy BOJHBIX OPraHU3MOB K YCJIOBHUSIM OOMTAHMS B INeJaruajid u OeHra-
JIK BOT0OEMOB

[enb 3aHATHS: 03HAKOMUTCS C METOAAMU 0TOOpa MPoO IMIIaHKTOHA

Ob6opynoBaHue: IUIAHKTOHHBIE CAuKU, CETU M 0aTOMETPHI Pa3IHUHBIX

THUIIOB



OO6mue nmpaBwita oToopa ruapoduoIorndeckux mpod (PykoBoacTBo mo

THJIPOOHOIOTHYECKOMY MOHUTOPHHTY PECHOBOAHBIX SKOCUCTEM / IO pel.

B.A. Abakymosga. CII6., 1992).

1. Metonbl 0TOOpa TOMHKHBI UCKITIOYHUTH HIIM CBECTH K MUHUMYMY

BO3MOJXKHbBIE U3MEHEHUS OIPEeIeIsIeMOro MoKa3aTes.

2. C y4erom menel uccie0BaHuii MPOBOAIT OTOOP TOUCHYHBIX MPOO

WM O0BEAMHEHHOM (COCTaBHOM) MPOOHI:

- TOYSUHYIO MTPOOY MOITYHaIOT IIyTEM OJHOKPATHOTO 0TOOpa BCEro

TpeOyeMOoro KOJIM4ecTBa UCCIIEyeMOro O0ObEKTa;

- 00beIMHEHHYIO (COCTaBHYIO) MPOOY MOJYYAOT MyTEM

00BbEeTMHEHNS CEPUU TOYCUHBIX TPOO, OTOOPAHHBIX 110

MPOCTPAHCTBEHHOMY WJIM BPEMEHHOMY IPUHLIHUITY.

3. IIpu oT60pe po6 BOJIBI HE AOMYCKAIOT B3MYYUBAHHUE OCAJIKA TOHHBIX OTIIOKCHUU.

4. Inst ot6opa ToueyHbIX MpoO BOABI Ha 3a1aHHOI ITyOHHEe

OPUMEHSIOT 0ATOMETPBHI.

5. Cpasy nocie ot6opa npoObl MEepPeMBaIOT WU MEPEHOCAT B EMKOCTH VISl XpaHEHHUS.

6. EMkocTu yist XpaHeHus Tpo0 JOKHBI OBITh YUCTO BBIMBITHIMHU, T€PMETUYHBIMU U M3TOTOBIICH-
HBIMH U3 XUMUYECKH CTOMKOT0 MaTepuala, 00ecrleyuBaloIMMI HEU3MEHHOCTh CBOMCTB MPOOHI.

7. Jns xoHCepBamMM CIEAYET MPUMEHSATh KOHICHTPHPOBAHHBIC PACTBOPHI ISl MPEIOTBPAIICHUS
pazbaBiieHus mpoo.

8. Kaxmas npoba momkHa ObITh MapKUpPOBaHA M MMETh COMPOBOXKAAIONIYIO (AyOnUpyIOIIyIo) 3a-
NuCh B pabodeM KypHalle C yKa3aHHEeM MeCTa M yCIOBHM 0TOOpa. DTHUKETKY MUIIYT Ha Iepra-
MEHTHOM Oymare KapaHIamoM U BKJIAbIBAIOT MO/ MPOKJIAAKY KPBIIIKH UM OITYCKAIOT BHYTPh
cocyaa. Ha aTukeTke pekoMeHayeTcs yKa3aTh CIEAYIOIUE MOKa3aTelNu:

HasBanue 1 MecTo pacrosnoxeHus BOT0EMa

Koopaunatsl

Jara cbopa

Mecro cbopa B nipenenax BogoéMa

I'myOuna or6opa npoObl (TOpU30HT)

Opyaue noBa

O0BEM TIPOLIEIKEHHON BOIBI

BaxupiMU CBEIEHUSIMU MOTYT OKa3aThCsl TOKA3aTENU MyTHOCTH U

[IBETHOCTH BOJIbI; XUMHYECKHE MTOKA3aTEIH, BIUSIONINE HAa pa3BUTHE IJIAHKTOHA

(KHCTIOpOJ, YIIIEKHCII0Ta, OKUCIAEMOCTh, pH, COIeHOCTh, OMOTEHBI — a30T,

docdop, xene30); MOroAHbIE yCI0BUA (TeMIIepaTypa Bo3iyxa, 00JIauHOCTh, CHJIa BETpa U T.J1.).
Opyausi J10Ba IVIAHKTOHA

Jlyist T0Ba MJIAaHKTOHA MCTIONB3YIOT IBA OCHOBHBIX THITA Opyauil. IlepBbie mMO3BONISIOT POGUIBTPO-
BaTh OMpeeNIeHHBIN 00beM BOJIBI U 33/IepKaTh OpraHU3Mbl Ha (GUIBTpe. ITO — IUTAHKTOHHBIE CAYKU
U ceTu. BTopbie «BBIpe3aroT» U3 BOAOEMa ONPEIETICHHbBII 00bEM BOIBI BMECTE C 3aKIIIOYEHHOW B
HeM ¢ayHoil (B JasibHEHIIEM 3Ty Mpo0y, Kak MPaBUIIO, TAKKE CTYIIAIOT TyTeM

bunpTpamumn). 10 — 6aTOMETPHI, IJIAHKTOHHBIE TPYOKH U aHAJOTUYHBIE UM

YCTPOMCTBA.

Jiist KaueCTBEHHBIX MTPOO HanbosIee MPOCTHIM OPYIMEM JIOBA SBISETCS IUIAHKTOHHBIN cadok. CtaH-
JTApTHBIN cavyoK 7S JI0Ba TUTAHKTOHA B MIPYAY WU 03epe UMeeT Kpyriblii 0601 quamerpom 20— 30
cM. (puc. 1). ITocie o6s10Ba cauok HEOOXOAUMO POMBITH YUCTON BOAOM, IPOCMOTPETH €r0 LIEIO0CT-
HOCTb M MIPOCYIINTb.

[TmankToHHbIe ceTH. KauecTBEHHBIE CETH MCIONMB3YIOT ISl BBISBIICHHS

BUJIOBOT'0 COCTaBa IJTAHKTOHA BOJl0e€Ma, WK Kakoii—110o ero yactu. CetH,

KOTOPBIE HCIOIB3YIOT JJIsI KOJIMYECTBEHHOTO Y4eTa TNIAHKTOHHBIX OPTaHH3MOB,

HA3BIBAIOT KOJIMYECTBEHHBIMU. [Ipy onpeeneHHbIX YCIOBUAX 3TU CETH MOTYT

3aMEHSTh JPYT APYTa, YTO CBSI3aHO C 00JIee TOHKMMHU HUTSIMHU

sYeeK, U, KaK CIe/ICTBUE, 00Jee BBICOKYIO YUCIEHHOCTh siueek Ha 1 cm2

Kpome stux ceteii B THIPOOHOTIOTHIECKUX UCCIIEAOBAHUSIX IPUMEHSFOTCS

pa3nyHbIe MJIAaHKTOHHBIE CETH, B TOM YHcIe: ceTh bepmka, MeTpoBas



IUTaHKTOHHAs CeTh U MHOrue apyrue. Cienyer OTMETUTh, YTO KapTUHA

BEPTUKAJIIBHOTO PACIIPEAEICHMS 300IUIAHKTOHA, ITOJIy4€HHAsl B PE3YJIbTaTe

00pabOTKHN CETHBIX P00, MOXKET PACIIEHUBATHCS KaK BEChbMa MPUOIM3UTEIbHAS

BBU]y TOT'O, YTO CETHBIE JIOBBI HE MOT'YT J1aTh HU TOYHON KapTHHBI JIOKATU3ALUU

CJIOEB, HU MAKCUMAJIbHBIX BEJIMYMH KOHIIEHTPALUHU B HUX 300IIJIAHKTOHA, TEM

0oJee, YTO IUIAHKTOHHBIE CETH 3HAYUTENbHO (4acTo B 1,5-2 pa3za) He

JI0JIaBJIMBAIOT €T0 MOJBUKHBIE (DOPMBI.

BaromeTpbl — mpuOOPHI, COCTOSAIINE U3 OJHOTO WM ABYX LIMJIMHIPOB,

KOTOPBIE OIYCKAIOTCs Ha OIPEICJIEHHYIO ITTyOHMHY B OTKPBITOM BUJIE, @ 3aTEM

3axJionbiBatoTcs. [1pu paboTe Ha mpecHbIX BOAOEMAaxX UCIOJIb3YIOT OaTOMETPHI

o0béMoM 1-2 11, a Ha Mope — 2-5 1. [Ipu «1BeTeHnn» BoJbl 00beM IPOObI (PUTOIUIAHKTOHA MOXKET
ObITh CHMKEH B 2—3 pasa. IIpu uccienoBaHusX IJIAHKTOHA Ha o3epax M MpyJax HUCIOJb3YIOT H
MMEET BUJI HMWJIMH]IpA CTEKJITHHOTO UJIU IJIACTUKOBOTO TUAMETPOM

70 10 cM, BMOHTUPOBAHHOI'O B METAJUINYECKHE WM TUIACTUKOBBIE KOJIbLIA, C

3aKMMaMu JJ1s TepMomeTpa. Ha ieHTpaibHOM cTep>KHE CMOHTHPOBAaHbI

BEPXHSSA M HYDKHSAS KPBIIIKA U 3aKpbIBAIOIINKA MexaHu3M. Ha HikHeH Kpbike

uMeeTcst TpyOKa ¢ 3aKUMOM.

[Tpu orcyTcTBUM GaToMeTpa MPo0y MOXKHO B3ATh OyTBUIKOH ¢ IIUPOKUM

TOPJIOM U C MTPOOKOW. ByThITb ONyCKAIOT HAa HYKHYIO TTTyOUHY M OTKPBIBAIOT

TPOCOM, NPUKPEIIIIEHHBIM K IPOOK

Ha BepxHioro TpyOKy HaJieBalOT LUIAHT C 32)KMMOM M OIYCKAIOT KOHCTPYKIIMIO B BOJY Ha HYXHYIO
ri1yOuHy, MOCJIe Yero 3aKUM CHUMaoT. Boja 3anosiHseT OyThUIKY, BBITECHSS BO3AYX. DTOT METOJ
yno0OeH B MPUMEHEHHUH IpH padoTe Ha HEOONBIINX M MEJIKHX BOJIOEMaX U MPOCT B

U3roToBJIEHUHU anmnapara. baromerp Ban—/lopHa (puc. 4 B,I) onyckaroT B

OTKPBITOM BH/JIE Ha HY)KHYIO TJTyOUHY U ITOCPEJCTBOM CITYCKOBOI'O YCTPOMCTBA

repMEeTUYHO 3aKpbIBatoT. CxonHoe ycTpoiicTBo nMmeeT 6aTomeTp CKagoBCKOro—

3epHoBa .

B nocnennee Bpemst pa3paboTaHbl 0aTOMETphl COBMELIAtOIUe pYHKIUU

TEPMOMETpA, TIAyOHHOMETpa U Ap. [I[puMepoM MOXKET CITy>KUTh OaToOMeTp

MosuaHoBa eMKOCThIO 4 11 1 ero MouuIMpoBaHHas Mojelb (puc. 4¢). Ha

PpBIOOBOJIHBIX BOJOEMAX XOpOLIO 3apekoMeHaoBan ceds O6aromerp Ilatanaca, o6bémom 5 1. Ero
CBapHBAIOT M3 OLIMHKOBAHHOTO jkemne3a (tommuHa 0,6 M) B Buae npusmbl (10x10x50 cMm) ¢ nByms
MOJBMYKHBIMH KPBIIIKAMU) HUKHSISI U BEPXHss), KOTOPBIE O] JaBICHUEM BOJBI TP OMYCKaHWUHU
06aToMeTpa OTKPBIBAIOTCS, a IPU €ro MOAHATUHU — 3aKPbIBAOTCS. 11 TepMETUYHOCTH

BHYTPEHHSIS1 HUKHSISI KpOMKa OaToMeTpa cHabKeHa YIJIOTHUTENIEM

B axBakynbTypHBIX BOJOE€Max MpoObI MJIAHKTOHA MOXHO OpaTh BOJI03auepIibIBAHMEM, KOTOpOE
MIPOBOJIAT BEAPOM eMKOCTbIO 5—10 1. [[yst akBaKyJIbTYpHBIX I€I€il TOUHOCTh PE3YJIbTaTOB UCCIE0-
BaHUI ABIsSETCA JOCTAaTOUHON. B mpynax mpoObl MOXKHO OpaTh MIIAHKTOHHON TPYOKOi
Yropmens—Bynnepa. E€ HecnoxHo caenats camocTosTebHO. OTpe3Ku CTEKISTHHBIX WJTU TIJIACTH-
KOBBIX TPYOOK COEMHSIOT OCPEICTBOM PE3MHOBBIX

nuiairos. KonnuecTBo TpyOOK ycTaHaBiIMBaeT uccienoBarenb. OObIUHO UCIONB3YIOT 5—6 TpyOOK.
B TakoM Buje BCIO KOHCTPYKIMIO OIyCKAalOT B BOJY Ha HYKHYIO INyOuHY. 3aTeM BepXHee OTBep-
CTHE 32KUMAIOT MajbLEM WIH IUIOTHOW MPOOKOH M HauMHAIOT NoabEM. 11o Mepe n3BneueHus Kax-
JbIH OTCeK (TPYOKY) M30JIMPYIOT 32)KMMOM Ha COEAMHUTENbHBIE PE3UHOBBIE TPYOOUKH.

Bony ¢ mnankToHoM u3 TpyOok YTypmens— ByHepa nepenuBaroT B OT/AEIbHbBIE

CKJISTHKH, TOOYEPETHO OTKPBIBAs 32)KMMbI, HAUWHAas! C HI)KHEH CeKLINU.

JanbHelryto 00paboTKy BBIOIHSIOT 10 00menpuHaTol MeToauke. C Takoit

TpyOKoO# y00HO paboTaTh BABOEM. XpaHUTh TpyOKy YTopmens—ByHaepa

MO’KHO B CJIO’KEHHOM COCTOSIHUU B (pyTIIspe.

Xoa padoTsl

1. U3yunTh OCHOBHBIE OpYAHs 0TOOpa MpoO MIAHKTOHA.

2. 3apucoBaTh CXeMaTHYECKUe U300paKeHNUs: OCHOBHBIX OpyIuil oTOOpa

po0 TMJIaHKTOHA B J1a00OPaTOPHYIO TETPAlb.

3.ITpu BO3MOXKHOCTH MTPOBEAECHUS J1TAOOPAaTOPHON pabOTHI B MOJIEBBIX



YCIIOBHSAX:
- YCTAaHOBUTH TPHU TOUKH cOOpa pod (MpoaBMIKEHUE BBEPX 110 TEYCHUIO);

- Ha KaXJ10M Touke cOopa mpod mporeanTs 30 TUTPOB BOABI (TpH pasa
0TOOpaTh Boay U3 Bojgoema 10 TUTpOBBIM BEAPOM U IPOLEAUTD YEPE3
IUIAHKTOHHYIO CETKY);

- TIOCJIe MTPOLEKUBAHUS BOAA CTEKAET, & OPTaHU3MbI OCTAIOTCS B CIMBHOM
CTaKaHYHMKe, COJIEPKUMOE CTaKaHYMKa CIIMBAIOT B XOPOILO OTMBITYIO CKIISHKY;
- OTIOJIOCHYTbH CETKY IPH 3aKPHITOM cTakaHuuke. [Ipu 3ToM HE0OX01MMO
CJIEIUTh, YTOOBI BOJIa HE NEPEXJIECTHIBAIACH UEPE3 BEPX CETKH.

- OTKPBITh OTBEPCTHE CIMBHOI'O CTAKAHYMKA U IIPOLIEKUBATh BOAY,
COJICPKMMOE CTaKaHYMKa CHOBA BBUIUTH B ATY JK€ CKIISHKY (OIEpaIfi0 MOKHO
IpoJieNaTh U B TPETUH pa3, IPU 3TOM BOJY Ul IPOMBIBKU HYXHO OpaTthb
YHCTYIO, @ HE U3 TOTO K€ BOJIOEMa, OTKYJ1a coOMpaercs mpooda);

- TIIATEJILHO IIPOMBIThH CAYOK;

- ipoba ¢pukcupyercs 4%-HbIM pacTBOPOM (OpMaIbIACTHIA;

- Ha 3TUKETKE, IPUKPEIUIEHHON K IIpo0e, 0TMeUaroTCs: JjaTa, MECTO JIOBa,
00BeM IPOOBI B TUTpaxX, a TAKXKe MOKa3aTeIN TeMIepaTypbl, IPO3PAuHOCTH U
CKOpPOCTH TEUYECHHUS.

Bomnpocs! 1151 caMOKOHTPOJIA:

1. Ilepeuncnure OCHOBHbIE MOAU(HUKALIMH IUTAHKTOHHBIX CeTel

2. Ilepeuncnure OCHOBHBIE MOU(UKAIIUN OATOMETPOB

JlaGopaTopHnasi padora Ne 2
Binsinue abnornyeckux akToOpoB cpelbl HA CYIIECTBOBAHME BOJHBIX OPraHU3MOB
Lenb 3aHATHS: O3HAKOMUTCSI C OCHOBHBIMU IIPABHJIAMU U3YUEHUS
TUAPOOHOJIOTHUECKHUX MPOO MO MUKPOCKOTIOM
O6opynoBaHue: MUKPOCKOT, CTEPEOMUKPOCKOII, 00BEKT-MUKPOMETP, OKYJIIP-MHUKPOMETP
Xon paboThl
1. IToAroToBUTH MUKPOCKO JUIsl pabOTHI: YCTAaHOBHB OCBEILICHHE,
MOATOTOBJICHHBIH MpenapaT NOMENIal0T Ha MIPEAMETHBIN CTONIMK U 3aKPEIUISIOT
NPEIMETHOE CTEKIIO 3akuMamMu. DOKYyCHPYs MUKPOCKOTI, 0OBEKTHB OITYCKAIOT
Ha 00BEKT, a 3aTeM MEJICHHO MOJAHUMAIOT MaKpPOBUHTOM, HaOI01ast B OKYJISIP
nosiBieHue nzoopaxenus. [locne 3Toro aenaroT TOUHY0 POKYCUPOBKY
MHUKPOBUHTOM, Bpailiasi ero He 0oJjiee yeM Ha MOJIOBUHY 000poTa. 3arpsi3HeHue
ONITUYECKOH CHCTEMBI MOTYT BBI3bIBATH HEUETKOCTh H300PaKECHUSI.
2. OnpenenuTsb LEHY EIEHUs OKYIAP-MUKPOMETPA: OKYISP—MHUKPOMETP
HAJIeBAIOT HA Ty0yC, a 00BEKT-MUKPOMETP IOMEIIAIOT Ha CTOJIMK MUKPOCKOTIA.
B okynsipe pokycHpyIOT CeTKy—MHIUTUMETP 00beKT-MUKpoMeTpa. bumrpux
OKYJIsIpa MUKPOMETPHYECKIM BUHTOM COBMEIIAIOT C OJHUM M3 JICJICHUH CeTKH—
MWIIMMETPA U MOACYUTHIBAIOT YUCIIO ACTICHUNH 00bEKT-MUKPOMETpA,
MOKPBITHIX U3BECTHBIM YHCIIOM JICTICHUI OKYIISIPHOTO MUKpoMeTpa. Yucio
JieNieHN 00beKT-MUKpOMETpa YMHOXKAOT Ha 10 MK, T.€. Ha BEIMYMHY KaXKJJOT0
JIeNICHHs CETKU—MUJUTUMETPA, U ICJSIT Ha YUCIIO JEJICHUH OKYJISIPHOTO
MuKpometpa. [TomydeHHoe umcio u OyneT sBIATHCS LIEHOW JAeTIeHUs
OKYJISIPHOTO MUKPOMETpA MPH TaHHOM 00BEKTHBE.
3. Ilo okoH4YaHUU paboTHI MOAHUMAIOT TYOyC MUKPOCKOIA, yOUPAIOT
npernapar, MPOTHPAIOT MPEIMETHBIH CTOIMK TAMIIOHOM, CMOYCHHBIM B CITHPTE.
Oco0eHHO clenyeT CIeAnTh 32 UMMEPCHOHHBIM 00beKTHBOM. [locne paboThl
MSITKOH TKaHBIO OCTOPOXKHO YIAISIOT OCTaTKH MMMEPCHOHHOTO Macya ¢ JIMH3bI
00BEKTHBA U KOHJEHCOPA, YTOOBI H30€XKaTh MOpUM ONTUKHU. Bricoxiee Macio
YAQISIOT TKAaHBbIO, CMOYEHHON OCH3WHOM WJIH O€H30JI0M.
[TepeHOCHTH MUKpPOCKOI HAJIO0 32 IITATHB, MOJACPIKUBas IPYroi pyKon
CHHM3Y OCHOBaHUs. MUKpPOCKOI CIIeyeT XPaHHUTh B €0 CTAaHIAPTHOM (yTisipe
WM UCTIOJIb30BaTh MOJIMATUIICHOBBINA 4€XO0.
Bormpocs! 1151 CaMOKOHTPOJIIS:



1. Kak paccunrtarh o011ee yBeandeHHue Ha CTEPEOMUKpOCKoIie?
2. Yrto Takoe 00BEKT-MUKPOMETP?
3. Uto Takoe OKyIsIp-MUKPOMETP?

JlabopaTtopnast paGora Ne 3

BOI[Haﬂ cpeaa dKM3HU U HpHCHOCOﬁJIeHHH K HeH JKMBBIX OopranusmoB

Llenp 3aHATHSA: U3yYUTh OCHOBHBIC NMPHEMBI ONpeAeieHUs (PU3NOIOTHUECKOTO COCTOSHUS THAPO-
OMOHTOB B IpoOe

O06opynoBaH#e: MUKPOCKOT, CTEPEOMUKPOCKOIT, THIPOOHNOTOTHICCKIE

poObl, IPEIMETHBIE U IIOKPOBHBIE CTEKIIA, yallku [letpu

B ocHOBHOM TUApOOMOHTEI OTIpEACISIOTCA B )XUBOM BHIE. [Ipu ananuze

(U3UOJIOrMUECKOr0 COCTOSIHUS THAPOONOHTOB YUUTBIBAIOTCS CIEAYIOIINE

[IOKAa3aTeH.

1. IlpeoGnanaromue rpynnsl ¥ BUbl OPraHU3MOB OHOLIEHO3A.

2. CreneHb yIUTaHHOCTH (XOpoLIasi, yA0BIETBOPUTEINIbHAS, clladast).

BaxknelmmM KkpuTepreM yuTaHHOCTH CIIY>)KUT MHTEHCUBHOCTb (aronurosa,

OLICHUBAaeMasl 110 KOJIUYECTBY MMUILIEBAPUTEIbHBIX BaKyoJel. Bropoi kpurepui

— CTENEeHb [IPO3PAUYHOCTH LIUTOILIA3MBI.

3. CocTosiHME COKPATUTENbHBIX (IyJIbCUPYIOIINX) BaKyOJI€H,

BBINOJIHAIOUINX QYHKIUIO ocMoperysanun. Cienyer oOpaTUTh BHUMaHKUE Ha

CTETICHb HAIIOJIHEHHS U CKOPOCTh UX IyJibcauu. [Ipu HeOmaronpusTHbIX

YCIOBUSAX PUTM IYJIbCALIUU 3aMEATISIETCS U OCMOPETYJIISIIMS HapyILaeTcs.

4. ®opma Tena. OTKIOHEHHUS OT HOPMBI MOTYT OBITh BBI3BaHBI

pasnn4yHbIMH (pakTopamMu. Y OOJBIIMHCTBA MPOCTEUIINX IPU XOPOLIEH

YIIUTAaHHOCTH (hopMa TeJa pacuIupeHHas, HOYTH OKPYTiIas Wik OOYOHKOBHIHAS,

npu ci1aboi — IPOUCXOAUT €€ BBITSTUBaHUE. TOKCHYECKHE BEIECTBA BBI3bIBAIOT

BO3HHUKHOBEHHUE PA3IMYHBIX YPOJCTB (BMSATHHBI, CKJIAJKH, ACHMMETPHUS U JIp. ).

5. IHTeHCUBHOCTb paOOThI JBUTAaTEILHOTO anmnapaTa (>KI'yTHKOB,

PECHHUYEK, TICEBAONO NI ) — MHTCHCUBHA, ci1abasi, MoJTHAasi HeTIOIBUYKHOCTb.

JIBr>xeHue ruipoOMOHTOB 3aBUCUT OT MHOTHX (haKTOPOB, B IEPBYIO OYEPEb OT

TEMIIepaTypbl 1 XHMUYECKOTO COCTaBa CPEIbl OOMTAHUSI.

Pa3zmepbl oprannu3mMoB (HOpMalibHbIE, YKPYITHEHHbIE, MEJIKHE). B OCHOBHOM 3TOT mokasaTeib CBs-
3aH ¢ ycIoBHsIMH TUTaHus. OJTHAKO HEKOTOPHIE

BUJIbI 3aTPSI3HEHUI MOTYT BBI3BIBaTh U3MEIbUaHHE OPraHU3MOB.

8. Xapaktep pa3MHOXKEHHUS. BOJBIIMHCTBY OJHOKJIETOYHBIX THIPOOMOHTOB B OJIAarONpPHUSATHBIX
YCIOBUSAX CBOMCTBEHHO OECIONIOE pa3MHOXKEHHUEM, MPOMCXOIee MyTeM JeleHHs] OpraHu3Ma Ha
JIBE 4aCTH.

Hanuune 605b110r0 KOMTMYECTBA 0COOEH, pa3MHOXKAIOIIMXCS ITOJIOBBIM IIyTEM

(KOHBIOTALIUS — CIUSHUE JIBYX 0CO0€i1), yKa3bIBaeT Ha CABUT IKOJIOTMUECKUX

YCIIOBUI B HEOIArOMPUATHYIO CTOPOHY.

9. Hannuue uucr. MHIMCTHpOBaHNE — BaXKHOE OMOJIOTHYECKOe

pucnocob6sieHre 00IbIIMHCTBA IPOCTEHIINX, OOeCTIeynBarollee ux

COXpPaHHOCTh B IEPHO/I HACTYIUICHHS HEOIArOMPHUATHBIX JJISl MX CYIIECTBOBAHUS

yCIOBUH (CHHKEHHE TEMIIEpaTyphl, OACYIINBaHHE, YXY/IIeHHe MuTaHus). B

npoiiecce 00pazoBaHMs LUCT COPACHIBAIOTCS UM BTATHUBAIOTCS OPTraHeIb

JIBYDKEHUS, KIIETKU OKPYTJISTIOTCS M BBIJICNISIOT HA CBOCH MOBEPXHOCTH TUIOTHYIO

3alIUTHYIO 000s10uKy. [IpH Bo3BpalieHHH OJaronpusATHBIX YCIOBUH LUCTHITPACKPHIBAIOTCS U MPO-
CTEWIINe BHOBh CTAHOBSATCS] aKTHBHBIMH.

10. Hannuue noru6mux ruipoOHoHTOB. I 'nOens MOXKET ObITh BBI3BAHATHIIN OYEHBb OBICTPBIM U pe3-
KOM M3MEHEHHEM KH3HEHHBIX (PaKTOPOB, IIPH

KOTOPOM OpPraHU3Mbl HE YCHEBAIOT MHIUCTHPOBATHCS, MM BO3ACUCTBHEM UYXJbIX UM PEarcHTOB
(pamuanys, TOKCUKAHTHI U 1p.). OOBIYHO KapTHHA MAcCOBOM THOenu THAPOOMOHTOB HAOIIOAACTCS
IPY MOUIHBIX 3aJMOBBIX cOPOCAX OTXOA0B MPOMBIIIICHHBIX MPEANPUATHH.

Jns crymenns mpo0 MPUMEHSIOT JUTHTENbHOE OoTcTamBaHWe. [IpH BBICOKOW KOHIIEHTpAIMH B3Be-
IIEHHBIX YacTUI B Mpobe (Wiaa) mpou3BOIAT pa3baBieHue npoObl. [Ipy 3TOM HYXHO CleauTh 3a



TeM, 4TOObI pa30aBIAIONIAsl KHUIKOCTh ObLIA MOTYYEHA M3 TEX K€ MECT BOJOEMA, YTO M UCXOAHAs
npo0a, B MPOTUBHOM CJIyyae HapyIIAeTCsl dKU3HEAEATEIIbHOCTh OPraHU3MOB.
Xon paboTsI

Jis M3roToBIEHU IpernapaTa npoobl OTCTaUBAIOTCS B TEUCHHE 2-3

MHUHYT, HEOOXOAUMBIX /151 KOHLEHTpauuu npooOsl. Karuig npo6sl, oToOpaHHas
NUMETKOHN ¢ NIMPOKUM OTBEPCTUEM, TOMEIIAETCS Ha MPEIMETHOE CTEKIIO U
HaKpbIBAE€TCs IIOKPOBHBIM CTEKIIOM. JKenaTesieH NpocMOTp MUHUMYM JIBYX
Karesb U3 KaXJ10i IpoOkI - C MOBEPXHOCTH MPOOBI U CO JIHA COCYy/a, TaK KaK
IPY OTCTAUBAHUU OPraHU3Mbl B 3aBUCUMOCTH OT UX MAacChl U IIOBEJEHYECKUX
peaKkuuii pacupeessatoTcs B TOJIIE IPOObl HEPABHOMEPHO.

Bomnpocs! 1151 caMOKOHTPOJIA:

1. O yeM MOKET CBUJETEILCTBOBATh HATMYME OOJIBIIOTO KOJINYECTBA
KOHBIOTHPOBAaHHBIX OPraHU3MOB B IpoOe?

2. O yeM MOKET CBHJIETEJILCTBOBATh HAJIMUUE OOJIBIIOT0 KOJIMYECTBA
NOTHOIINX TUAPOOHOHTOB B Ipode?

3. Ilpu kakux yciaoBUSAX B IPOOAX MOTI'YT OOHAPYKUBATHCS LIUCTHI?

JlabopaTtopHasi pab6ora Ne 4
Huxiaomopgo3

Llenpb 3aHATHUSA: O3HAKOMUTBCS C MPUHLUIIAMH OINPEJEIEHUS] OTHOCHUTEJIBHOW YHCIEHHOCTH THAPO-
OMOHTOB B MpoOE

O06opynoBaHue: MUKPOCKOII, CTEPEOMUKPOCKOII, THAPOOHNOIOTHYeCKUe MpoObl, PeAMETHbIE U O-
KpPOBHBIE CTEKJIA.

[TpuHIMN onpeseneHns 3aKI04YaeTCs B OLICHKE OTHOCUTEIBHOM

YUCIICHHOCTH OPTraHU3MOB 110 YCJIOBHOH Iikaiie. Hanboee pacrnpocrpanena

nsaTuOanbHas mkana. [IpeumyiiectBo Meroia — ObICTPOTA IPOBEACHUS METOIa

(mpu moctatouHOM HaBbike — 10-15 MuHYT 17151 Kax 10 poOsl). B cBsi3u ¢ 3THM

METOJ UCIOJb3YETCsl IPH IOBCEIHEBHBIX MACCOBBIX aHaiu3ax. HegocraTok

METOJ — CYyOBEKTHBHOCTH OLEHKH. [loaToMy Haanexamme pe3yibTaTbl MOTYT OBITh MOJYYEHBI
TOJILKO [P JOCTATOYHOM KBaTU(UKALIMH UCTIOTHUTEIS.

Ecnu onpenenennio MemaeT MOBbIIEHHAs! aKTUBHOCTh OPTaHU3MOB, UX CIIEeIyeT (PUKCUPOBATh WU
3aMeUINTh. 3aMeIJICHUE IBUKEHHS BCEX

rUAPOOMOHTOB MOXET ObITh JOCTUTHYTO BBEJEHHEM B Ipenapar BEIIECTB, YBEIUYUBAIOLIUX BS3-
KOCTb JKHJIKOCTH, HalIpUMep, runepuHa. /{o3a atux

BElIEeCTB NoAOupaeTcs onbITHEIM nyTeM. He ciienyer nmpulerarhb Juist OCTAaHOBKH

JBIKEHMS K MOJCYIIMBAHUIO IIpenapaToB. OpraHu3Msl IpU 3TOM

00€e3/1IBUKUBAIOTCS, HO OTHOBPEMEHHO MPOUCXOANUT 3HAYUTENbHOE HCKAKEHUE

uX (POPMBI, UTO 3aTPYAHSAET UX OIpPE/eTICHHE.

VYcnoBHbIe Oaibl BCTPEYa€MOCTH OPraHU3MOB: | — eIMHUYHOE

HaXO0XJIeHHE (105 PK3eMILIIPOB B mpenaparte); 2 — Manio (ot 5 go 10

AK3EMIUISIPOB B Mpemnapare), 3 — mopsgouno (ot 10 qo 30 sx3eMisipoB B

npenapare), 4 — maoro (31— 50 sk3emmisipoB B npemnapare); 5 — B Macce (6onee 50 3K3eMIIIIpOB B
npenapare).

Xoxa paboTsl

Kamnns npo6sl, oToOpaHHast MUATNIETKOM ¢ IIMPOKUM OTBEPCTHEM,

MIOMEIAETCS HAa IPEIMETHOE CTEKJIO U HAKPBIBAETCS TOKPOBHBIM cTeKIOM. [Ipn

yueTe Mo NATHOATbHOM cucTeMe JKelaTeIbHO UCIIOJIb30BAHUE CTEKOJI Pa3MeEpOM

24x24mmM. XKenareneH NpoCMOTP MUHUMYM JIBYX Kareib U3 KaXkKI0u MpoOsl (¢

MOBEPXHOCTHU IIPOOBI U €O IHA cocyAa). B kaxaoi kame cieayer NpoCMOTPETh

no 40 nosnei 3peHus1, IpuyueM Mpenapar noj 00beKTHBOM ITPOBOJIAT

3Ur3aroo0pasHo, TaK YTO MaTepuaj MPOCMATPUBAETCS MPAKTUUYECKU OJTHOCTHIO

VYyer npoBoauTcs npu yBeanueHuu a0 10 pas, neranu paccMaTpuBarOTCs

py OOJIBIINX YBETUYCHUSIX.

Bompocs! 1151 caMOKOHTPOJIA:



1. Kakue BemiecTBa MpUMEHSIIOTCS JJIs1 CHUXKEHUS JIBUTATEIIbHOM

AKTUBHOCTH TUAPOOUOHTOB?

2. B yeM npeunmyiiiecTBa U HEIOCTATKHA METO/1a ONPEACICHUS

OTHOCUTEIIEHOM YMCIICHHOCTH TUAPOOMOHTOB B MPOOE MO MATUOATBHOM TKaie?

JlabopaTtopHnast pa6ora Ne 5

IIpucnocod/ieHne OPraHu3MoB K 0OMTAHUIO B TOJIIIE BO/IbI

Llenb 3aHATHA: O3HAKOMUTHCS C MPUHLIUIIAMH OIPEIIICHHUS a0CONIOTHON YHCIEHHOCTH THAPOOHO-
HTOB B IIpo0e

O06opynoBaH#e: MUKPOCKOII, CTEPEOMUKPOCKOIL, THIPOOUOIOTUIECCKIE

poObl, IpeIMETHBIE U IOKPOBHBIE CTeKIIa, yaiku [letpu

Y4er MOKeT MPOBOAUTHCS B CYCTHBIX KaMepaxX Pa3IUIHBIX CUCTEM

(KonpkBuTua, HaxkoTTa, B Kamepax Juisl yueTa 3JIeMEHTOB KpoBU — ['opseBa,

®yxkca-Poszenrtans). B aToM ciydae 4uciio opraHu3MOB, YYTCHHBIX B Kamepe, JIeNT Ha 00beM Ka-
Mepbl B MIJJTUMETPaX U MOJIYYaloT YUCIIO SK3EMIUISIPOB B 1 MM >KHJIKOCTH.

OOBIYHO MHKPOCKOITUPOBAHUE MPOO ISl ITOTO METOAA IPOBOJAUTCS MPU HEOOIBIITNX YBEITHUCHUSIX
(5x10). B oTaenbHBIX ciydasx, KOr/ia AMArHOCTUYECKUE MPU3HAKU OYEHb MEJIKH, UCIOJIb3YIOTCS
6osnbinue yBenmnueHnus (5x20, 5x40) wim ummepcuonHas cuctema (00.x90).

Jis mopcueTa KpymHBIX OPTaHU3MOB (4€pPBU, BOJIHBIE KIICIIH, TUYUHKH

HACEKOMBIX ) PUMEHSIIOT CTEPEOCKOIMMUECKHIT MUKPOCKOI C yBeNnueHueM x12.

[Toncuer BenyT B wamike llerpu mnm B kamepe boropoBa. YUuTHIBaIOT Bce OpraHU3Mbl B JaHHOM
o0weme (5-10mi1), a 3ateM Aenarot nepecyet Ha 1 min.

B oTaenbHBIX chnyyasxX, MOCKOJbKY OPraHU3Mbl CHJIBHO OTJIMYAIOTCS MEXAy co0oil mo pasmepawm,
IIpaBUJIbHEE BbIpaXkaTh COACpPKAHUE OPraHU3MOB B IIPOOE HE YUCIIOM, a B IIepecyeTe Ha uX Ouomac-
cy. JlJig 3TOro BBIYHCISAIOT 00bEM OPraHU3MOB, UCXOJA U3 UX Pa3MEpPOB U MPUPABHUBAIOT (HoOpMy
Ka)KJ0ro opraHu3Ma K npocTeiieMy reomerpuaeckomy teny. [11oTHocTh opranuzMoB

MPUHUMAIOT paBHOM 1, monydarotT 6uomaccy B rpammax. J{ms MHOTHX

OpraHM3MOB JIaHHBIE 10 OMoMacce MPUBOJATCS B JIUTEPATYPE.

Xon paboThl

Muxkponunerkoit HabupatoT 0,1 mi po6sl. HanocsT karuto Ha

MPEIMETHOE CTEKJIO U TOKPHIBAIOT MpeaMETHBIM cTekyioM (18x18mm). Takux

[IpenapaToB U3roTaBIMBAIOT 3-5. B ka)xa0M mpemnapare 1o 1uaroHaiu

MOKPOBHOTO CTEKJIA MpH yBennueHU S5x 10 MoaCUUTHIBAIOT OpraHu3Mbl B 10

noJisix 3peHusd. [Ipu rycrom une npoOy pa3BoJsT BABOE, TOT/IA MTOJIyUYE€HHBIE

pe3ynbTaThl COOTBETCTBEHHO yBEIMUMBAIOTCS BABOE. [locne noacuera

rupoO6uoHTOoB B 30-50 moJIsAX 3peHus HaxoaaT cpeaHee apudmerndeckoe ais 1

IOJISI 3PEHMUSL.

KonuuectBo opranu3zMoB B 1 M onpenenstoT no ¢popmye (1)

D=Sd/Ur 2p (1) rne D — konuuecTBO UCCIEyeMbIX OPTaHU3MOB B 1 MJT JKUJIKOCTH;

d — KOMYECTBO OPraHU3MOB B OJIHOM II0JIE 3pEHUs (CpeHee apu(PpMETHUECKOE U3 YHCIIa TPOCMOT-
PEHHBIX MOJICH 3peHus );r

2 — IUTOMIAb TTOJIS 3PSHUS 00BEKTHBA B KBAIPATHBIX MIJITHMETPaX

(paauyc mois 3peHus OOBEKTHBA OMpeleNsieTcs Mo JHUHEeHKe 00beKTMHUKPOMETpa); S — TMIIOIIaIh
MOKPOBHOT'O CTEKJIAa B KBa/IPaTHBIX MUJUTUMETPAX; p — 00BbEM 3aKaraHHOM MPOOHI.

Bormpocs! 1151 caMOKOHTPOJIS:

1. Kakne cueTHple KaMepbl UCIIONIb3YIOTCS IS ONPEEIEHUS

YHCIEHHOCTH THIPOOUOHTORB?

2. Kak BbIpa3uTh cojiep:kaHue TUIpOOMOHTOB B Mpo0e B epecyeTe Ha uX

ouomaccy?

JlaGoparopHasi pabora Ne 6
IIpucnocod/ieHne OPraiu3MoB K OOMTAHHMIO HA TPYHTE, BHYTPHU IPYHTA, HA NO/-
BOJHBIX IIpeIMeTax



Llenb 3aHATHS: 03HAKOMUTBCS C OCHOBHBIMH NIPHUHLIUIIAMH cOOpa MaKpo(pUTOB

ObopynoBaHue: paMKa, eMKOCTH JUIst cOOpa mpod, CKpeOKu

Makpohutsl — (OT TPEYECKOTO UAKPOG— OONBIION, JTMHHBIA U QUTOV -

pacTeHue) KpynHble paCTUTEIbHBIE OPraHU3MBI, Pa3Mepbl KOTOPBIX, KaK

IIPaBUJIO, TO3BOJIAIOT HAOIIOIATh OT/AEIbHBIE 0COOM HEBOOPY)KEHHBIM IJIa30M.

Ecnu popmanbHO mogoiiTu K BONpoOCy pa3MepoB Makpo(UTOB — TO OHM, KaK MPEACTAaBUTEIN MaK-
pobeHToca (Tounee MakpoduToOEHTOCA), IO ONPEACIECHUIO TODKHBI OBITh KPYITHEE IBYX MM. B cu-
CTEeMaTHYECKOM OTHOIIEHUH 3TO OYCHb

pasHopozaHas rpymnmna. B Mopsx k MakpoduTam OTHOCST BOAOPOCIN

(MakpoBoIOpOCTH — Oyphle, KpacHbIC (OarpsiHKH), 3€JICHbIC, XapOBHIE; K

Makpo(puTaM MOKHO OTHECTH M HEKOTOPBIE JKEJITO- 3eJIEHbIC) U MOPCKUE TPaBhI (I[BETKOBHIE pacTe-
HUA).

[Topasnsromiee GOIBIIMHCTBO MAKPOPHUTOB PACTET NPUKPEUBIIUCH KO

IHY. MakpoduThl caMu MOTYT CITY>KUTb CyOCTpaTOM JAJIsl IPUKPEITIEHNUS K HUM

JPYTUX OPraHU3MOB, B TOM YHCJIE MUKPO M MAaKpOBOAOPOCIIEH, KOTOPBIE B 3TOM

cilydae Ha3bIBaloT anuuTaMu. Ha MATKHX TpyHTax MakpOo(QUThI 3aKpEIUISIIOTCS

C TIOMOUIbIO KOPHEBHII] U KOPHEH (IIBETKOBBIE pAaCTEHUs) U MOP(OIOTHUECKU

HOXOXKHUX CTPYKTYP - PU30M U PU30HJIOB Y XapOBBIX U HEKOTOPBIX 3€JIEHBIX

BOJIOPOCIICH; HAa TBEPABIX TPYHTAX C MOMOIIBIO PU30UI0B WIIH IPUPACTAIOT K

KaMHSM T10/10ILBOM.

Hexotopsie BUIbpI MaKpO(UTOB MOTYT YCIIEIITHO PACTH U Pa3MHOXKATCS HE

HPUKPEIUIEHHBIMU K cyOcTpaTy. M1 B HEKOTOPBIX cilydasx, 6iaaronaps

OTIpeNIeJICHHOMY COYETAaHHIO BHEIIHUX YCIOBHA, (POPMHUPYIOT MOIITHBIE

ckomieHust. Hanbonee n3BecTHble MpUMephl — 3TO Oypble BOAOPOCIU U3 poJa

Sargassum, oburaromue B CapraccoBoM Mope, ¥ KpacHast BOJOPOCITb

Phyllophora crispa — ciocobHas popMUpOBaTh HENPUKPEIUICHHBIE KO THY

J1acThl - o0pasyeT B UepHom mope @uimiodopHoe mose 3epHoBa.

[Tosic MOpckuX Makpo(UTOB - MPUOpPEXkKHAst 30Ha MOPCKOTO JIHa,

3aceleHHast KpYIMHBIMH JOHHBIMU BOJIOPOCIISIMH U BBICIIMH PAaCTCHUSMHU.

BepxHss rpaHuia nosica HauMHaeTCs Ha JIUTOPAIM (30HA, 3aIMBaeMasi BOJOU B

NPUJINB), a IPU HAIWYUU TBEPABIX TPYHTOB U yCTOWYMBOTO PUOOS, €Il BHIIIE

— Ha CyIpaJUTOpain (30Ha 3aruiecka). HuxkHss rpaHuna pacnpocTpaHeHus

MaKpo(UTOB ONPENENSIETCS B IEPBYIO 0OUepeb NTyONHONW TPOHUKHOBEHUS

HE00X0IMMOM A1 POTOCHHTE3a YACTHU COTHEUHOTO CIEKTpa

(porocunTeTnyecku akTuBHOM paananuu — ®AP) u MoxeT mpoctTuparbest 10

riyounsl 40-60-100 u 6osee MeTpoB. J[onoNHUTENBHO OAC MaKpPODHUTOB,

JeKalMi HUKe HyJIs T1yOuH, T.€ B CyOIUTOpay, 1o rIIyOrMHaM MOApPa3IesIIoT

Ha ropu30oHTHI poTopmiibHOH (0T 0 10 15-25(40) M), 1 cumapmIbHONU2

pactutenbHocTH (0T 25-30(40) M 10 HUKHEH rpaHULIBI PUTATIN).

B ¢otodmibHOM ropH30HTE COCPEIOTOYEHO OCHOBHOE pa3HOooOpa3ue u Ouomacca Makpo(UTOB:
MOPCKHUX TPaB M CaMBIX KPYMHBIX Bogopociei. CriaduibHbIi TOPU30HT 3aCeIeH MPEUMYIIECTBEH-
HO TE€HEBBIHOCIMBBIMH KPAaCHBIMH BOJIOPOCIISIMH, B HEM HaOJI0JaeTCsl MPUCYTCTBUE €AMHUYHBIX
pacTeHuil UM paspexeHHbIX Ux noceneHui [losc Mopckux MakpoUTOB — PYHKIIMOHAIBHO BaX-
HBII 3JIEMEHT NPUOPEKHBIX IKOCUCTEM, 00E€CIIEUNBAIOIINIA BEICOKYIO TPOAYKTUBHOCTh U
Ouosornyeckoe pazHooOpa3ue He TOIBKO B pallOHAX CBOETO MPOU3PACTAHHS —

CPaBHUTENBHO y3KOW MPUOPEKHOII 1osioce, HO ¥ BCell MOPCKOI OMOTHI B LIEJIOM.

Haubonee BaxkHble aOuoTudeckue (pakTopshl, BIUSIOLINE HA COCTaB M CTPYKTYpPY COOOLIECTB MakK-
pPO(hUTOB - TPYHTHI, THIPOAMHAMHUKA, OCBEIIEHHOCTh, TEMIIEpPATypa.

[I'pynTsl. ['pyHT, Kak cyOcTpar Aisi MPUKPEIICHUS, HApSIAy C TUAPOJWHAMHKONW WIPaeT OAHY W3
OTIpeNeNAIoIuX pojie B ¢opMHupoBaHUU coobuiecTBa MakpopuToB. Kak mpaBuiio, Ha TBEpHBIX
TPYHTaX Pa3BHBAIOTCS MAaKPOBOJOPOCIHH, a Ha MATKHX — IIBETKOBBIE pacTeHUs. B ceBepHBIX MOpsX
Ha TBEPJBIX TPYHTAX (CKaJbl, BAYHHBIE POCCHINH) peoliagatoT Oypbie

BOJIOPOCIIH, & Ha MSTKHX (ITECKH, 3arJICHHBIE TTECKHM ) IIBETKOBOE PACTCHUE

Zostera.



I'maponnnamuka. JIBUkKeHHE BObI OTHOCUTEIBHO 3aKPEIIIEHHOTO

cioeBHIa Makpodura (mpuboii, MPUINBO-OTIMBHBIC TEUCHUS U JIP.) UTPAET

Ba)XXHYI0 poJib. C 0IHOI CTOPOHBI, YeEM MHTEHCUBHEE T'MIPOANHAMUKA, TEM

3 PeKTUBHEEC MOT'YT POXOIUTH OOMEHHBIE MPOLIECCHl B MaKpo(duTax, T.K.

HE00XO0IMMBIE JIJIs1 CBOETO Pa3BUTH BELIECTBA OHU MOIYYarOT U3 BOJbI

(BomoOpoCin — U3 BOJIBI, OJTHAKO MOPCKHUE [IBETKOBBIC PACTEHUS, KaK U X

POJICTBEHHUKH Ha CyIlIe, OIy4a0T MUHEPAJIbHOE MUTAHUE C TOMOILBIO KOpHEHl,

U3 TPYHTA); BOJIA K€ M 00ECIICUNBACT yIalIeHUE TPOTYKTOB

Ku3HenesaTenpHocTH. C Ipyroi CTOPOHBI, BO3PACTA0T MEXaHUYECKUE HArpy3KU

Ha CJIOEBUIIIE, YTO BJEeUeT 3a cO00M He0OXO0AUMOCTh HaJIe)KHOTO MPUKPEIIIICHUS

K cyOcTpary (B yCIOBHUAX MHTEHCUBHOM THMIPOAMHAMUKYI Pa3BUTHE MAaKPO(UTOB

BO3MOXHO JIMIIb HA TBEP/BIX TPYHTAX).

OcgemneHHOCTb. pyroi BakHbIH (HaKTOp — OCBEHIEHHOCTb. JTOT (PaKTOp

UMeeT YeTKUI BepTUKAIbHBINA rpagneHT. OT U30bITKA CBETA HAa JIUTOPAIH U

MEJIKOBOJIb€ (OCOOEHHO B TPOITMYECKUX MOPSIX ), IO HEJOCTAaTKa Ha TITyOHHE.

[Tpryem pa3Hble yacTH CHEKTPa COJIHEYHOT'O CBETa CIIOCOOHBI IPOHUKATh Ha

pasHyto ryouny. Hanbonee HHTEHCHBHO BOJIa MOTJIOMIAET KPACHYIO,

JUIMHHOBOJIHOBYIO 4acCTh CIIEKTpa. [ 1y0rke Bcero mpoHUKatT KOPOTKOBOJIHOBOE
U3JIy4eHHUe - CHHUNA U ProsieToBbIi cBeT. C yMEHbIICHHEM KOJIMYECTBa CBeTa (a

TOYHee olnpeielleHHoN yacTu criekTpa - DAP) cHuxaercst CKOpocTb

¢dorocuHTE3a, M HA HEKOTOPO ITyOMHE MOTIOMICHUE YTICKUCIOTHI IPH

(oToCHHTE3€ YPaBHOBEILIMBACTCS BbIJICIIEHUEM €€ B IPOLIECCe JbIXaHUsL. ITO

TaK Ha3bIBaeMasi KOMIIEHCATOpHAs TOUKa. [ TyOuHy MOJIOKEHHS

KOMIIEHCATOPHOI TOUKU INPUHATO CUUTATh HIDKHEH rpaHutiei (puTaabHON 30HbI

(puramm). Dta riryOMHA B Pa3HBIX MECTaX Pa3IMIaeTCs, M 3aBUCUT OT MHOTHX

(akTOpPOB: MyTHOCTb, LIBETHOCTb BOJIbI, KOJINYECTBO (PUTOIIIAHKTOHA, U JP. 1 MOXKET COCTABIAThH OT
HecKoJbKuX MeTpoB 710 100 metpoB u Gonee. ['myGixe Bcero (1o 200 MeTpoB, B MPO3pPAYHBIX TPO-
IUYECKUX BOJAax) M3 Makpo(UTOB MOXKHO BCTPETHTb IPEJICTaBUTENEH KPAaCHBIX BOJOPOCIHEH, 4TO
00yCJIOBIEHO OCOOCHHOCTSIMU X (DOTOCHHTETHUYECKOTO anmnapata. [lomumo xmopoduiuia, B
XJIOpOIIJIaCTaX KPACHBIX BOJIOPOCIeH UMEIOTCS (PUKOOUIMHOBBIE TUTMEHTHI,
o0ecrnieunBaroIIve YCBOCHUE 3€JICHON YacTH CIEKTPA, KOTOPBIA IPOHUKAET

3HAYUTEIBHO IITy0XKe KpacHOIO CBeTa.

Temmieparypa. ['0BOpsi 0 TAKOM HIMPOKOM TOHSTHH KaK MaKpO(QHUTHI, MOKHO KOHCTaTHPOBATh, UYTO
OHU PACHpPOCTPAHEHBI MPAKTUYECKU MMOBCEMECTHO, B Pa3HbIX TEMIIEPATypHBIX YCIOBHAX. TeM He
MeHee, MOKHO BBIJICTTUT HEKHE O0IINe TeHACHITUH.

Camble 6osnblIrie Makpo(UThl — Oypble JaMHUHApHEBbIE BOAOPOCIIH,

00HUTaTENH XOJIOAHBIX BOJ, MHOTHE MPEJICTABUTEIH KOTOPBIX CTOCOOHBI OBICTPO

pactu npu Temnepatype Bojabl okosio 0°C. Ipyrue KpynHble npeacTaBUTEeIN

OyphIX BOJOpOCiel — (yKOUIbI, OOUTAIOT BO BCEX KIMMATHYECKUX 30HAX — OT

TPOIMKOB /IO BEICOKUX HIMPOT, HAUOOJIBIIETO Pa3BUTHS JOCTUrasi B YMEPEHHbIX

mupoTax. B Tponrkax MaccoBoe pa3BUTHE OyphIX BOJIOPOCIEH IPUYPOUEHO K

3MMHUM MecslaM, KOTia MOHMKaeTcs TeMIeparypa BOIbl.

bonbiioro paznooOpa3ust KpacHbIE U 3€JI€HbIE BOJOPOCIH JIOCTUTAIOT B

TEIUIBIX M TPOIMUYECKUX MOPSIX, HO M XOJOAHbIE MOpsl He Oe/THBI UX

npeznctaButensiMiu. OJJHAKO B CEBEPHBIX MOPSX U MOPSIX YMEPEHHOW 30HBI X

MaccoBO€ Pa3BUTHE MPUYPOUCHO K JIETHUM MecsiiaM. UTo kacaeTcss MOPCKHX

TpaB, TO ¥ OHHU JJOBOJIGHO SBPUTEPMHBI, XapaKTepHast Ui yMEPEHHBIX BOT

Zostera criocoOHa IIBECTH U MPOIYLIUPOBATh CEMEHa MpH Temreparypax ot 0 1o

30°C, Tponnuyeckue TpaBbl HOPMAJIBHO BETETUPYIOT Ipu TeMiiepaTypax 17- 32°C.

B ceBepHBIX MOPSIX 3HAUUTENILHOE BIMSHUE HA MOSIC MaKpO(pHUTOB

OKa3bIBAET JIEASTHON MOKPOB. 3aTEHIET IMTOPAIbHbIE U CYOIUTOPAIbHbBIE

makpo¢uTsl. Ha mutopanbHbie cooOIIecTBa OH OKa3bIBAET MEXaHUYECKOE

BO3/ICIICTBHE, Cpe3asi WK OTphIBasl cloeBHIa OT cyocTpara. ObecrieunBaeT

6oJiee CTaOMIIBHBINA TEMIIEPATYPHBIN PEXUM, MPETOXPaHSst TUTOPATIb OT



poOMep3aHusl B OTIIUB.
Xoxa paboTsl

1. JInst mosrydeHus U3y4eHUs IPOCTPAHCTBEHHOTO pacIIpeIeICHuUs
Makpo(HTOB B BOJOEME HCIOIB30BaTh METO cOOpa Mpod ¢ TOMOIIBIO PAMKH.
2. Ha ka0 Touke oTrOopa npod ¢ MOMOIIBI0 PAMKH U3BECTHOTO

pa3Mepa oToOpaTh He MEHEEe TPEX MPOOHBIX IUIOIIAJIOK.

3. IlpoBectu MapKupoBaHHE IPOO ¢ 00SA3aTEIBHBIM YKa3aHUEM
XapaKTEPUCTHK - TIyOMHA, TUII TPYHTA, palloH 0TOOpa mMpoo.

21

Bompock! 1yist caMOKOHTPOJIS:

1. Kakue opraHu3Mbl Ha3bIBAIOTCS MaKpOpUTaAMu?

2. llepeuncnure Hanbosee BaXKHbIC a0MOTHYECKUE (PAKTOPHI, BIHSFOIINE

Ha COCTaB U CTPYKTYPY COOOIIECTB MaKpO(pHUTOB.

JlaGopaTopHnasi pa6ora Ne 7

3arpsizHeHNe BOJ10€MOB
Llenb 3aHATHS: O3HAKOMHUTBCS C OCHOBHBIMH NMPHHLIMIIAMH KaMepajbHOW 00pabOTKH Mpod Makpo-
¢buToB
O6opynoBanue: THAPOONOIOTHYECKHE TIPOOBI MakpohUTOB, JTab0OpaTopHas TOCY/Ia, BECHI, ONpeIe-
JTUTENU
OcoOeHHOCTH OMOJI0TUU MaKpPO(UTOB
OcHoBHast 00111251 0COOEHHOCTh PAaCCMaTPUBAEMbIX B TAHHOM
n1abopaTopHOi paboTe MOPCKUX MAaKPO(UTOB — 3TO (HOTOABTOTPOGHBIN CITOCOO
nuTaHus. [lanee KOPOTKO yKakeM OCHOBHBIE OCOOCHHOCTH KPYITHBIX
CHCTEMATHUYECKUX TPYIII, IPEIACTaBUTENIN KOTOPBIX UTPAIOT BaXKHYIO POJb B MPUOPEKHBIX HKOCH-
cTemax.
MOPCKUE TPABUEI (Zostera, Posidonia, Phyllospadix u op.) —
[[BETKOBbIE pacTeHus - otaen Magnoliophyta. PacnpocTpanensl mpakTuyecku mnoBcemMecTHo. Pac-
TEHHsI MHOTOJIETHHE. Pa3MHOXEHHE MOJIOBOE - IBETYT M IUIOZOHOCAT O] BOJIOM; TAaKXKE Pa3MHO-
JKAIOTCSl BET€TaTHUBHO. BONBIIMHCTBO MpeACcTaBUTENeH MPEINOUYnUTaIOT MITKHE TPYHTHI, 00pa3ys Ha
HUX OOIIMpPHEIE MTOBOIHBIC JIyTa. [lepenerascy KOpHIMU U KOPHEBUIIIAMH, (POPMUPYIOT
IUIOTHYIO IEPHOBUHY, TEM CaMbIM CTAOUIU3UPYS MATKUN TPYHT U MPETSATCTBYS
€ro pa3MBITHIO ITOpMaMHi. Takke MOABOAHBIE TyTa CYIECTBEHHO CHIDKAIOT
THJIPOAMHAMUKY, CIIOCOOCTBYS HAKOIUIEHHUIO ocajika B 3apocisix. OOpa3yroT
OJTHO M3 CaMbIX MPOJAYKTHBHBIX aBTOTPO(HBIX COOOIIECTB. SIBISIOTCS MECTOM
0OUTaHUS WM BPEMEHHOI'O YKPBITHS JUIsl MHOTUX )KMBOTHBIX, B TOM YHUCIIE U
Juist mpoMbIciioBbIX. Hanpumep, 3apocnu Zostera marina B benom mope —
OCHOBHOE MECTO HepecTa 0eTOMOpPCKOil cenbIu.
BYPBIE BOJIOPOCJIU kiacc Fucophyceae (otmen Ochrophyta)
[TpakTdecku Bce MpeacTaBUTENH Kilacca — MakpoduTel. PazMHOXeHMe
MI0JIOBOE, BEreTaTHBHOE M Oecrionioe. BeTpedaroTest pa3Hble TUIIBI )KU3HEHHBIX
IIUKJIOB.
JlamunapuesbiM (nop. Laminariales) mpucymia cMeHa Mop¢oJIoruyecKku
Pa3IMYHBIX MOKOJIEHUH (HE MOX0XKUX APYT Ha Jpyra cnopoduTa u raMmeTodura)
—TaK Ha3bIBaeMasi reTepoMop(dHas cMeHa MOKOJIeHHH. MaKkpoCcKOU4ecKuil criopoGuT MpoU3BOIUT
300CTMOPHI, KOTOPBIE 00JIaal0T TOABMKHOCTBIO 33 CUET JKT'YTHKOB, KAKOE-TO BPeMsi aKTHBHO IJIa-
BAIOT B IMOMCKaX MOJXOAIIEr0 CyOcTpara, 0CeatoT U MPopacTaloT B MUKPOCKOIIMYECKUE HUTYAThIe
rameto¢uTsl. [TonoBoii nmpouecc ooramusblil. Ha ramerodpurax B cBoIo ouepeb
dopmupyrorcst ooronnu u antepuauu. ChopmMupoBaBIIecs B aHTEPUINAX
CTIIepMATO30H bl TUTABAIOT B MOMCKAX stiiniekaeTk. Co3peBmias SHIEKIeTKa OCTaeTCsl MPUKPETIICH-
HOW K OOTOHHIO, U3 3UTOTHl pa3BUBAETCS CHOPO(UT, BCKOPE MPUKPEIUIAACh K cyOcTpaTy. Takum
00pazoM, MeCTo pa3BUTHUS CTIOPOPHUTA MPETOTPEICTCHO MECTOIIOIOKEHUEM KEHCKOTO raMeToduTa.
OkTokapmnoBsie (mopsaok Ectocarpales) obmagaroT n3oMopdHON cMEHOM
MOKOJIEHUH, T.€. clopoUT U raMeToPuT MopQoaorudyecku noxoxu. Crnopodur
IPOM3BOJIUT 300CIIOPHI, U3 KOTOPHIX BhIpacTatoT ramerodursl. [1010B0i nporecc u30-mim rerepo-



ramubiii. Ha rameroduTtax o06pa3yrorcs MoABMKHbBIE TaMEThI, MOCIe CAUSHUSA (OPMUPYETCS 3UT0Ta,
U3 KOTOPOil pa3BuBaeTcs Ciopodur.

Y ®dykycoBbix (mopsinok Fucales) Het cmensr mokonenuid. [lomoBoit nportecc ooramusiid. Ha cioe-
BUIIIE, BHYTPU OCOOBIX Kamep (ckaduaues), GOPMUPYIOTCS OOTOHHM U aHTepuanu. [lonoBsie mpo-
IYKTBI BBIXOJAT B BOAY, IJI€ MPOUCXOAUT OILIOIOTBOPEHHE. 3UTOTHI OBICTPO MPUKIECUBAIOTCS K
cyOcTpary, 1 HauuHaOT (POPMUPOBATH OPraH MPUKPEIUICHUS — IEPBUYHBIN PH3OU]L.
Bypble Bogopociii MOTyT ObITh KaK OJJHOJIETHUMHM, TaK U MHOTOJICTHUMH.
Hanpuwmep, npeacraButenu poaa Fucus moryt gocturats Bozpacra 10 jer u
Oosee, a HeKoTOphIe TaMmuHapueBbie (Nereocystis lutkeana, Alaria fusticola
Ip.), HECMOTPS Ha CBOM pa3Mep, oiHOJIeTHHE. PocT TaMHuHapHeBbIX
MHTEPKAJIAPHBIN (BCTAaBOYHBIN) — T.€. 30HA POCTa PacIoJI0KE€HA B OCHOBAaHUU
riactunbl. CliejoBaTeabHO, camasi cTapasi 4acTh TUIAaCTUHBI — BEPXHSs, a
MOJIOjast HAXOAMUTCS BHU3Y, Y CTBOJIMKA. E3KerogHo npoucxoauT HapacTaHue
IUTACTUHBI U pa3pylIeHHUEe €€ CTapoi YacTH, O3TOMY Y MHOTOJIETHUX
npecTaBUTeNeH TaMHHAPHEBBIX COOCTBEHHO MHOTOJICTHUMH SIBIISTFOTCS
CTBOJIMK U OpraHbl Ipukpervienus. JlamuHapueBbie — camble KPYITHbIE U3 BCEX
BoIopocieid — ciopodutel Macrocystis pyrifera qocturaror 50M B TUHY.
Taxxe, TaMHHapUEBbIE BOJOPOCIU CIIOCOOHBI (JOPMHUPOBATH OOIIMPHBIE
3apOCIH - TIOIBOJHBIC «JIECa)», UMEHYEMBIE «KEJI.

3EJIEHBIE BOJJOPOCIJIN otnen Chlorophyta

Cpenu 3eseHbIX BOIOPOCIIEH MUPOKO MPEICTABICHBI KaK MaKpo- TaK U
MUKpoQUTHl. Pa3MHOKeHHE BereraTuBHOE, Oecrosoe u nojoBoe. Berpeuatores
pa3HbIe THITBI )KU3HEHHBIX IIUKJIOB, HO MPeo0iaiaeT oAHO(pa3HbIN KU3HEHHBIN
UK (0e3 CMeHBI TOKOoJIeHUH ). MHOTHe MpeICTaBUTENH OT/eNa — OJHOJIETHHE,
CE30HHBIC BUJIBI, XOTS €CTh M MHOTOJIETHHE TIpeAcTaBuTeN. HekoTopbie BUIbI
3eJICHBIX BOJIOpOCIIEeH CIIOCOOHBI OBICTPO pa3BUBATHCS B MAacce B OTBET Ha
ABTPOPUKALINIO BOJOEMA.

KPACHBIE BOJIOPOCIJIM otaen Rhodophyta

bonbuimHCeTBO npeacTraButeneil — makpodursl. Pa3smHo)keHue nosaosoe,
BEreTaTuBHOE U Oecronioe. B :KH3HEHHOM LIUKIIE OTCYTCTBYIOT IOJIBUYKHBIC
cragun. Berpedarores pa3Hble )KU3HEHHBIE UKIIBI, HO MPE00JIaAatoT IIUKIIBI CO
cMeHOi nokosieHui. [ToMUMO pacCMOTPEHHBIX BbIIIE ABYX(Da3HBIX HKU3HEHHBIX
IIUKJIOB Ha MTPUMEPE IKTOKAPITYCOBBIX M JAMHHAPHEBBIX (CTaAUU CIOPOpUTA U
ramerodura), y 6arpsiHoK BCTpedaeTcs Tpex(dazHbli IIUKII, OCI0KHEHHBIN
JIOTIOTHUTEIBHOM (ha30i Kaprnocrnopodura.

KpacHble Bo1opocian MOTYT OBITh KaK OJJHOJIETHUMH, TaK U

MHorosietHuMu. Hanpumep, ynomunasmascs Boiiie Phyllophora crispa
MHOT'OJIETHSS1 BOJOPOCITb.

Barpsuku u3 nopsnka Corallinales oTk1aapIBatOT B KJIETOYHBIX CTEHKAX
kapOoHat Kanblusa. OHU MOTYT IPUHUMATh Y4acTHE B CTPOUTEIHCTBE
KOpaJToBBIX prdoOB. A B 60sIee MPOXIaTHBIX BOAAX, T/I€ HET KOPAJIOB, OHU
MOTYT 00pa30BBIBATh «KOPAJTMHOBBIE TPOTYaphl» - MATHA JJ0 HECKOJIBKUX
METPOB B MONIEPEYHHKE, HHOT/Ia TAKKE CTPYKTYPHI MOTYT 00pPa30BBIBATHCS
MOBEPX PBIXJBIX IPYHTOB. M3BeCcTHBI pr(bl, 00pa3oBaHHbIE TOUYTH
MCKIIFOUUTENIEHO KpacHo# Bogopocibio Neogoniuolithon notarisii.

Xoxa paboTsl

1. Pacnipenienuth pacteHus B poOe Mo BUJOBOMY COCTaBy (Tpu
HE00XO0IMMOCTH BOCIOJIB30BATHCS OMPEIECIIUTEIIEM )

2. IloacunTaTh YUCIEHHOCTH KAXKI0TO BUIA B TIPOOE.

3. Ilogcunrare 6HOMaccy Kaxa0ro BUa B poode

Bormpocs! 1151 CaMOKOHTPOJIIS:

1. Kakue BUIbI BBICIIUX PACTEHUNA OTHOCATCS K MOPCKMM Makpoputam?

2. llepeuncnure ocoberHocTr MakpouToB U3 otnena byprie Bogopociu.



JlaGopaTopHnasi pabora Ne 8

IPPeKTHBHOCTH OUYMCTKH CTOYHBIX BO/
[enb 3aHATHS: 03HAKOMUTBCSI C OCHOBHBIMH OpyAUsAMHU cOopa npod
¢uTOIIIAHKTOHA
OO6opynoBaHue: INIAHKTOHHBIE CETH, EMKOCTH Il 0TOOpa 1pob
[Tpu cetHOM cOope (PUTOIITAHKTOHA B CETh MOMAAIOT KPYITHBIE OJMHOYHBIC OPTaHU3MbI U MEJIKHUE
KOJIOHHaJIbHbIE (popMbl. OIMHOUYHBIE METIKUE
(opMBI TPOXOIIAT Yepe3 YU CETU. DTOT METOJI HE ABISAETCSA KOJINYECTBEHHBIM,
HO Ja€T KaYeCTBEHHYIO OLEHKY COCTOSIHUA (PUTOIUIAHKTOHA, OCOOEHHO MpHU
¢mIbTpOBaHUH OOJBIINX 00HEMOB BOIBI.
O1060p npod puTONIIAHKTOHA
Crioco6s1 oTO0pa npol GUTOIIAHKTOHA MHOT000pa3Hbl. X BEIOOp
OIpeNIeNAI0T KaK pa3HooOpasueM Liesel 1 3a/1a4 UCCIeI0BaHUM, TaK U 9KOJIOro—
MOP(OJIOTHUECKUM CBOCOOpa3eM MPEACTAaBUTEICH Pa3HBIX CUCTEMAaTHUECKUX U
9KOJIOTUYECKUX IPYIII, a TAKXKE HATUYUEM yCTPOICTB, 000pyJOBaHUS, IPYTUX
MaTepHaIbHBIX CPEJCTB U T. II.
CaMbIM IIPOCTBIM SBIISIETCA OTOOP MPOOBI IPOCTHIM 3aYEPIILIBAHUEM IIPU
YCIIOBHH, YTO PE3YJIbTAThl OTBEYAIOT MTOCTABJICHHBIM IIeIsiM. B BeIOpaHHOM
MecTe 3a4epnbIBalOT 1 miu 2 J1 BOJbl, J0OABISAIOT (PUKCATOP, CHAOKAIOT
ATHKETKOH M MOMEIIAIOT B TEMHOE MECTO JUIsl OTCTAauBAHMSL.
BropsiM, Hanboee N3BECTHBIM U IPOCTHIM CIIOCOOOM SIBIISIETCS
¢GmIbTpOBaHME BOJIBI Yepe3 TUIAHKTOHHBIE CETH PA3IMYHON KOHCTPYKIINH.
HauOonee HafgeKHBIM METO10M 0TOOpa NMPo0 (PUTOIIAHKTOHA CUUTAETCS
6aromerpuueckuit Mmeto. [IpoObl, 0TOOpaHHbIE 0ATOMETPOM, UCIOIB3YIOT KaK
JUI KOJINYECTBEHHOI'0 y4yeTa (PUTOIUIAHKTOHA, TaK U JJIsl KaUeCTBEHHOM
XapaKTepUCTUKHU MpoObl. CucTeMbl 0aTOMETPOB BECbMa pa3HOOOPA3HBI.
[Tpu cObope pUTOIIIAHKTOHA TOBEPXHOCTHBIX CIIOEB BObI INITAHKTOHHYIO
ceTh (MEJIbHUYHOE CUTO M3 IISIIKOBOM MM KalpOHOBOM HUTH HE HUXKE Ne 70)
OIlyCKalOT B BOJY TaK, 4T00 BXOJAHOE OTBEPCTHE CETH HAXOAMIOCh Ha 5—10 cM
HaJ €€ NOBEepXHOCThI0. JINTPOBOI KpYyXKKOH JINOO BEAPOM UYEpHarOT BOY U3
HOBEPXHOCTHOTO ¢10s1 (110 15-20 cM ri1yOuHBI) ¥ BEUIMBAIOT €€ B CETh,
OoTQIBTPOBBIBask TaKOBBIM 00pa3zom 50—100 11 BozbL.
3aKOHYMB cOOp IUIAHKTOHA, CETh MPOMOIACKUBAIOT, OITyCKasl €€
HECKOJIBKO pa3 B BOJlY JI0 BEPXHETO KOJIbIa, YTOO OTMBITh BOJOPOCIIH,
3aJiepXKaBILIUECs Ha BHYTPEHHEH MOBEPXHOCTH ceTH. CKOHIIEHTPUPOBAHHYIO
TaKOBBIM 00pa3oM Mpo0y IUIAHKTOHA, HAXOSIIYIOCS B CTAKAHYMKE
IUTAaHKTOHHOM CeTH, CIIMBAIOT Yepe3 BHIBOJHYIO TPYOKY B 3a0JaroBpeMeHHO
MPUTOTOBJICHHYIO YUCTYIO0 0AaHOUKY JTMOO OYTBHUIKY.
B manbIx pekax u npyjax BepTUKaJIbHOE pacrpeieieHne GUTOIIaHKTOHA
OTHOCHUTEIIbHO PAaBHOMEPHOE, IT03TOMY 0TOOp P00 OOBIYHO MPOU3BOJISAT C
ropuzonToB 0,5-1,0 M Begpom. [IpoOy pa3iauBaroT B CTEKJIIHHBIE EMKOCTH
00BéMom 0,5 J1 1T KOJTMUECTBEHHOI0 aHAJIM3a, EMKOCTRIO 1 1 — mis
Ka4eCTBEHHOT'0 aHajIn3a, (GPUKCUPYIOT U MOMEIIAI0T B TEMHOE MECTO IS
ocaxJieHus. B pekax u Ipyrux BOJAOTOKAX, a TAK)Ke Ha MEJIKOBOJBSAX MPOOY
¢duTonnaHkToHa 6epyT ¢ moBepxHocTU B 00BEME 0,5—1,0 11 ¢ mocneayronieit
bukcanuei.
Ha o3epax u npynax mpoObl OTOMPArOT B TIIYOOKOBOIHOW YacTH HA
OTKPBITOM BOJIHOM IIPOCTPAHCTBE, B c10€ BOJIBI OT 0 10 2 M (B HEKOTOPBIX
uccinenoanusix 0—4 m). Bee dyeTsipe mpoOb! moMenaroT B OONIBIIYIO
IUTACTUKOBYIO eMKOCTh B 20—30 J1 ¢ KPBILIKOM, KOTOpas 3aIlUTUT IIPOOBI OT
BO3/ICUCTBUS MPSIMOTO COTHEYHOTO cBeTa. CyMMapHYIO MPo0y MepeMennBarOT
U pa3MBalOT B CTEKJIIHHBIE eMKOCTH C TUNIOTHOM KpBILIKOW (OaHKHU, OyTHIIIKN)
eMKOCThIO 0,5 11 I KOJIMYSCTBEHHOI O aHaJIn3a, EMKOCThIO 1 JT — s
Ka4eCTBEHHOT'O aHaJIN3a, [TO3BOJISIONIEro 00iee JOCTOBEPHO CYIUTh O BUIOBOM



cocTaBe GUTOIUIAHKTOHA, M T0OABIISIOT (WK 3apaHee HAIMBAIOT) PacTBOP
¢ukcaropa.

Xon paboTsl

1. OToOpatb npoOy B MEITKOBOJHOM BOJIOEME: IIPU paboOTEe Ha
MEJIKOBOJHBIX peKax UCCIlIeZIoBaTeIb OTOMpaeT Mpody, IBUrasich BBEPX 110
TEUYEHUI0, UCTIONB3Ys TUIAHKTOHHYIO CeTh (puc. 8).

Jl1s ceTku Jydilie UCTIOIB30BaTh MIETK, YIIOTPeOIIeMblil B MENTbHUYHBIX
CHUTax JUIsl IPOCEHBAHUs MyKU. MIHOE Ha3BaHUE 3TOTO HIETKA — MEJIbHUYHBIH
ra3. Yem menpye ras, Tem JIydlle OH HOIXOIUT Uit cOopa mpod MIaHKTOHA.
Yame ynorpeossiercs a3z Ne 76 (T.e. Ha 1 cM2 mosioTHA ipuxoauTcs 76
OTBEPCTHIN).

2. Oto6path mpoOy B ITyOOKOBOJAHOM BOJIOEME: TIPH pabOTE HA ITYOOKUX
BOJIOEMAX CETKa KPEMUTCS K JIMHIO MIOCPEACTBOM «Y3JI€UKH», COCTOSIIEH 13
TpeX KOPOTKUX BEPEBOUEK, CXOISALINXCS HAJ LIEHTPOM OTBEPCTHS CETKH B
OJIHOM TOYKE, B KOTOPOI OHU CKPEIUISIOTCS KaK MKy COOO0H, Tak U ¢ JIMHEM
Cetbt0 0051aBTUBACTCS TOJIA BOJIBI OT IIOBEPXHOCTH JI0 THA U
TOPU30HTAIBHO — 10 IBUYKEHUIO JIOJKH.

Bonpocs! 111 caMOKOHTPOJIS:

1. OnumTe OCHOBHBIE OCOOCHHOCTH 0TOOPa MPOO B MEIKOBOIHBIX
BOJIOEMaX.

2. OnumuTe OCHOBHBIE OCOOCHHOCTH 0TOOpa MPOO B TITyOOKOBOIHBIX
BOJIOEMaX.

IIpumepHBIE BONPOCHI IS IPOMEKYTOYHON ATTECTALIUMM CTYACHTOB:
B (popme 3k3aMeHa:

1. Mecto ruapobuonorun B cucreme ouonorunyeckux Hayk. Ilpeamer ruppo6uonoruu. Lenu u 3a-
Jlauu.

2. IIpencraBnenus o NpOAYKIMHU KaK O BakHeHIel (pyHKIMOHAIbHOM XapaKTepUCTUKE COOOIIECTB.
OcHOBHbIE IOHATHUS - IEPBUYHAS], BTOPUYHAS U KOHEUHAs MPOAYKLHUS.

3. Knaccuduxkarust BOZ0oEMOB: OKeaHbl U MOPsI, 03€pa M BOJAOTOKH, BOJOXPAHWIIUIIL A U IIPYy/a.

4. I'mapocTaTtuyeckoe JaBJI€HHUE U €0 BIUSIHHUE HAa BEPTUKAJIbHOE paclpeeieHne U OM0I0rnuecKue
0COOEHHOCTH OPTraHU3MOB.

5. Tpoduueckas cTpykTypa coobmiects. [Tonstue o TpopudeckoMm ypoBHE U TPOYUUECKON rpynu-
POBKE.

6. Konuenuust 6Mogoru4eckoi CTpykTypbl okeaHa. O0Iiye 3aKOHOMEPHOCTH MPOCTPAHCTBEHHOTO
pacnpezeneHus KU3Hu B MUpOBOM OKEaHe.

7. CucreMa u ciararonue ee 3yeMeHThl. [IoHsTHe 00 opraHu3anuy CUCTEM U OCOOEHHOCTSX CTPYK-
Typsl. 8. TemnepaTypa kak (GpakTop, perylIupyoumi Ku3He1esTeNbHOCTh THAPOOHOHTOB.

9. [lonsTHe GanaHca OpraHMYECcKOro BEIIECTBa B 3kocucreMe. Meroasl pacuera. [lupamuga ouo-
Mmacc.

10. buocdepa u ee pacwieHeHre Ha Ouoreorpaduueckre peruoHsl. buoreorpaduueckuii peruox
KaK KpyIHOMAcIITaOHasl SKOCUCTEMA.

11. Tlenarngeckue cooOIIECTBA, HX CTPYKTYPHO-(PYHKIIMOHATHHBIE XapaKTEPUCTHKHU. | TyOOKOBOI-
HbIE COOOIIECTBaA.

12. Dkcmtyaranus NpUPOAHBIX COOOIIECTB M aKBAKyJIbTypa. [ MIPOOHMOHTHI - OOBEKTHI aKBaKYyJIb-
TYpBI.

13. CtpykTypa Ouoreorpauieckoro peruoHa - JokajabHble O0Mo1eH03bl. COOTHOIIEHNE MOHATH:
ouorieno3 Mebuyca, 6uoron [lans, 6uoreonieno3 CykaueBa, skocuctema THHCIN U DBaHca.

14. MeToapl KOJTUYECTBEHHBIX OIICHOK IMHUINEBBIX B3aUMOOTHOIIEHUN OPraHW3MOB B COOOIIIECTBE.
Knaccugukarus ruipoOHOHTOB MO TUITY TUTAHUSL.

15. YcroitunBOCTh IPUPOAHBIX IKOCUCTEM. Pa3mnuHbie crioco0bl €€ OLeHKU. Y CTOMYMBOCTH 110 JIs-

IIyHOBY.



16. KpyroBopot BeniecTB B s3kocucTeMax. JKuBoe BEIECTBO, €r0 HAKOIUIEHUE, COCTAaB.

17. Bona xak cpena oburanus. XMMHUYECKHA COCTaB MPUPOIAHBIX BOJI.

18. Baxknetimme aOMOTHYECKUE XapaKTEPUCTUKH BOJIOEMOB.

19. COaslaHCHPOBaHHOCTh TPOILIECCOB HAKOIJICHHUS M IMOTPEOJCHHUS OPraHMYECKOro BEIIEeCTBA B
Tpouueckoil uenu.

20. IlpoctpaHcTBeHHAs CTpYKTypa cooduiecTB. KonnuecTBeHHas U KadecTBEHHAst HEOJAHOPOIHOCTh
COOOILIECTB, TUIIBI IPOCTPAHCTBEHHOTO paclpeesICHus.

21. ObpacTanus Cy/I0B U TEXHUYECKUX COOPYKECHHH. 3apacTaHie BOJOTOKOB. M epbl O0PHOEI.

22. CocTaBHbIE YAaCTH YKOCUCTEMBI, €€ a0MOTHYECKas U OMOTUYECKasi KOMIIOHEHTHI.

23. [lonsiTHe SKOIOTHYECKON HUIIK. TPpoPUIECKU U TPOCTPAHCTBEHHBIN aCTIEKTHI.

24. buoreorpagudeckoe paiioHMpoBaHUE JOHHOU (payHbsl MupoBoro okeana. JJoHHble cooOriecTBa
JUTOPAJH, KOPALIOBBIX pUQOB, mmenbda, TyOuH OKeaHa.

25. Cet Kak (paxTop, peryJupyrouil yCIOBUS CYIIIECTBOBAHUS U MOBEIACHUS THAPOOHOHTOB. Do-
TOCHHTE3 PACTEHHI, CBS3b OCBEIIEHHOCTH C (DOTOCHHTE30M.

26. OTHOIIEHUSI OPraHMU3MOB B TIpejeiax OAHOW Tpoduueckol rpynmbl. IIuimeBas KOHKYpEeHIUS.
27. YCTOMYHUBOCTh PKOCUCTEM K AHTPONOT€HHOMY BO3JIEUCTBUIO M KOHUEMIMS MPEAETbHO JOIY-
ctumoro BozaeicTeus (I1/1B).

28. ConeHocTh Kak (hakTop, OMpenessIofi pacipocTpaHeHne THAPOOUOHTOB. AlanTallui THIPO-
OMOHTOB K U3MEHEHUIO COJICHOCTH.

29. bakrepuanbHas npoAyKuua. YUCIEeHHOCTh U OMoMacca, METO/Ibl pacyeTa OaKTepHalbHOM Mpo-
JTYKITHH.

30. ®opmMbl CYHIECTBOBAHUSI OPraHUYECKOI'O BEIIECTBA B 3KOCUCTEME - KHUBOE, JE€TPUT, B3BEIICH-
HOE, PACTBOPEHHOE.

31. I'a3oBbIi pesxuM. PacTBopeHHbIi kucaopo u yriaekuciaora. OcoOeHHOCTH AbIXaHUS TUAPOOHO-
HTOB B BOJIE.

32. JlectpyKuusi opranuueckoro BemiectBa. OCHOBHBIE MPEACTABICHUS O MPUKU3HEHHOM pacraje
OpraHMYECKOI0 BEIIECTBA.

33. Baxknelinine OMOTHYECKUE XapaKTEPUCTUKH BOJOEMOB.

34. Ces3bp MeXIy CoJIepKaHUEM KUCIopoja, TeMiepaTtypoi u gorocunTe3oM. CyTOUHBIE U CE30H-
HbIE KOJeOaHusl KUCIOPO/Ia.

35. IlonsTHe CyKlleccMU Kak Ipoliecca pa3BUTHS 3KocucTeMbl. [lepBuyHas U BTOpUYHAs CyKLEC-
CHUU, UX XapaKTePHbIE 0COOCHHOCTH.

36. HakorieHre opraHMyeckoro BEIIECTBA B AKOCUCTEMax. ABTOXTOHHOE M aJUIOXTOHHOE OpraHHu-
4eCKO€ BEUIECTBO.

37. AxtuBHas peakuus cpensi, Eh, pH B Bome u rpyntax. IloHsTHE 00 OKHCIMTENBHO-
BOCCTAHOBUTEIBHOM MOTEHIIMAJIE U €r0 BIWSHUM HA MPOLIECCHI, CBA3aHHBIE C KU3HBIO U AaKTHUBHO-
CTBIO THJIPOOMOHTOB.

38. IlepBuunas npoaykuus. POTOCUHTE3 U XEMOCUHTE3.

39. IIpombiciioBas MPOIYKIUS OKEaHa. Y pOBEHb COBPEMEHHOTO BbLIOBA.

40. OTHOCUTENBHOE O0UITHE TOMYMSAIUN KaK MOKa3aTelb CTPYKTYphI coodiiecTBa. Moaenu oTHOCH-
TETHLHOTO OOMITHS, UX OTPAHUYCHHUSI.

41. Ilpoaykuusi KOHCYMEHTOB (TaK Ha3bIBaeMasi «BTOPUUYHAS TPOLYKIIHS).

42. Pa3noxeHne OpraHuyecKoro BeIIeCTBa MPHU JbIXaHWU U TIepEBAPUBAHUH TTHIIH.

43. OCHOBHbIE Hay4HbIC HAMPABICHHS U MOAXOJbI K U3YUCHHUIO 00BhEeKTa (OMUCATEeNbHBINH, KONIUYe-
CTBEHHBIN CUCTEMHBIH).

44. Pa3znoxeHue OpraHMuecKkoro BelecTsa B skocucreMax. [IpsamMoe XxumMudeckoe OKUCIEHUE opra-
HUYECKHUX BEIIECTB.

45. IIpo6yieMbl parimoOHATBFHOTO UCTIOIB30BAHUS OMOJIOTHYECKUX PECYPCOB BOJOEMOB U YIIPaBIICHUE
WX TIPOAYKTUBHOCTBIO.

46. Tlonynauus u Tpoduueckass TPYNMHUPOBKA KaK OCHOBHBIE MOJACHCTEMbI OMOTUYECKOW KOMIIO-
HEHTHI 9KOCHCTEMBI.

47. OTHONIECHUS OPTAaHU3MOB PA3NUYHBIX TPO(YUUECKUX TPYMIUPOBOK. B3auMoaecTBUS THIIA XHIIT
HUK-)KEpTBA.

48. IIpobiema uncToi Boabl. bronornueckoe caMOOUHUIIIEHHE BOJOEMOB.



49. CooTHOIIICHHE MEXK Ty TPOHUUESCKIUMH TPYIITUPOBKAMHU B SKOCUCTEMAaX Pa3HOTO THUIIA.

50. Pa3noxeHue MepTBOrO OpPraHMYECKOro BemiecTBa campodutamu. Ponb Gakrtepuii, rpuboB u
MPOCTEUIIINUX B SKOCUCTEME.

51. Pexn. Macmtab nepemenienuss B MUpOBOil OKeaH PEYHBIMH BOJAMU PACTBOPEHHBIX U B3BE-
LIEHHBIX BEILIECTB.

52. Meroabl uccieoBaHus BOJHBIX SKOCUCTEM. 3a/1aua KOJIMYECTBEHHON OLEHKH B3aUMOJICUCTBUS
3JIEMEHTOB B CUCTEME.

53. CtpykTypa HOmyisiui, BUIOBasi CTPYKTypa cooOiecTB. KoHcopuuu kKak peajibHasl eIuHULA
CTPYKTYpbI OHOIIEHO3A.

54. OcHOBHBIE 3arpsI3HUTENIN BOJOEMOB, UX BIMSHUE Ha (YHKIIMOHUPOBAHUE U YCTOWYUBOCTD BOJI-
HBIX coo0mecTB. HedTh, TskKeNnbIe MeTaIUTbI, IECTUITU/IBI, IETEPTeHTHI, OBITOBBIC CTOKH.

55. IlonsiTue o cucteMHOM noaxoje. M30npoBaHHbIE, 3aKPBIThIE U OTKPBITHIE CUCTEMBI.

56. IlpucnocoOyieHus K BOAHOMY 00pa3y KU3HH: B TOJIIE BOJBI, HA TOBEPXHOCTU U B TOJIIE FPYH-
Ta, B MPOTOYHBIX BOJOEMAaX U B 30HE MPUOOSL.

57. Ilogxoapl K yrpaBiIeHUIO OMOJIOTHYECKOM TPOTYKTUBHOCTHIO BOJOEMOB.

58. @ynaamentanbHas Huma . 3. Xatuucona. [loTeHunanbHas U peaiM3oBaHHas HUIA. 3aKOHO-
MEPHOCTH HHILIEBOH CTPYKTYpPHI COOOIIECTB.

59. Opranusmsl - mokazarenu canpoOHocTH Boj. OxpaHa BOJOEMOB.

60. IlpogyktuBHOCTE. OCHOBHBIC MPEJICTABIICHUS O MPOJAYKTUBHOCTH, KaK BaXKHEHIIIEH XapaKTepu-
CTUKH BOJIOEMA

2.4 llpumepHbIe TeMbI K KYPCOBBIM padoTaM (IIPOEeKTaM)

KprOBBIe pa6OTI>I MO0 JUCHUIIIMHE HE IPEAYCMOTPCHBIL

2.5 Ouenka KoMIeTeHIUil (B 11eJI0M)

OnenuBanue oOydarolerocss Ha MPOMEXKYTOYHOW arTecTanuu B (opme sK3aMeHa OcCy-
HIECTBIISICTCS. B COOTBETCTBHM C KPUTEPHUSIMH, MPEICTABICHHBIMU B TaOJuUIle, 1 HOCUT OauIbHBIN
XapakTep.

Bbaxnbl Ouenka 3xk3amMeHa Kpurepun onenkn o0pa3oBaTesIbHbIX pe3y/JbTATOB
PEUTHHTOBBIC (HOpMaTHBHA)
ep.1 ep.2 2p.3
85-100 5, Ounenka «5 (OTJIIMYHO)» BBHICTABISIETCS OOydarolEeMycCs, €CIH OH
OTJIMYHO FJ'Iy6OKO " IMPOYHO YCBOWJI MaTe€pua, CBSI3aHHBIN C METOaAaMH OIITHU-

MU3aIMH, UMeeT OOIIMPHbIC 3HAHHUA 110 COBPEMEHHBIM METOJaM OIl-
TUMH3aIMH, YMEET HaxXOIuTh, 00O00IIAaTh W BBIACHATH IJIABHOE B
HAWJICHHOM MaTepHaj, yMeeT aHaJU3UPOBATh U IPUMEHSTh 3HAHUS B
npodeccroHaNIbHOI esTeNbHOCTH. J[eMOHCTPHUPYET 3TO Ha 3aHATHAX
1 9K3aMEHe, NCUEePIIBIBAIOLIE, TOCIIEI0BATENHHO, YETKO U JIOTHYECKH
CTPOMHO H3JIaraj €ro, yMeeT TECHO yBSI3bIBaTh TEOPHUIO C MPAKTHKOM,
CBOOO/IHO CTIpaBIsieTCs C 3aJadyaMy, BOIPOCAaMH U JIPYTUMH BUIAMH
npuMeHeHns 3HaHui. [Ipndem oOyuaromuiicss He 3aTpyJHSICSA C OT-
BETOM IIPH BUAOM3MEHEHUH NPEUIOKEHHBIX €My 331aHHH, UCIOIb30-
BaJl B OTBETE MaTepHal ydeOHOW U MOHOTpa(UIeCKOil TNTepaTypsbl, B
TOM YHCJI€ W3 JOMOJHHUTEIBHOTO CIIHCKA, MPABUIBHO OOOCHOBBIBAI
HPUHATOE peIIeHHe.

YueOHble TOCTHKEHHS] B CEMECTPOBBIA MEPUOJ M PE3YNbTaThl PY-
0€XKHOTO KOHTPOJS AEMOHCTPHUPOBAIHM BBICOKYIO CTeNeHb OBJIaje-
HUS IPOrPaMMHBIM MAaTEpPUHAJIOM.

PeiiTunroBbie 6aIbl HazHAYaIOTCsl OOyUaromeMycs ¢ yaérom Oai-
JIOB TeKylied (Ha 3aHATHSAX) M NMPOMEXYTOUHOH (IK3aMeH) arTecTa-
LML

Komnerennuu, 3akpennéHHble 3a AUCHUIIIMHOHN, c(hOopMHPOBAHBI
HA YPOBHE — BLICOKHIA.

70-84 4, Ounenka «4, (XOpomIo)» BBHICTaBIACTCS OOy4YaromIEMyCs, €CIA OH
XOPOIIO TBEPIO 3HACT COBPEMEHHBIC TEHJACHIMH B OOJIACTH ONTHMHU3AIUN U
yMeeT MPUMEHUTH IOJYYCHHbIC 3HAHHs Ha MPakTHKe. | paMOTHO H,
[0 CYIIECTBY, M3JIaracT €ro Ha 3aHATHUAX U JK3aMEHE, HE MOIyCKas
CYIIECTBEHHBIX HETOYHOCTEH. YMeeT paboTaTh B KOMaH/IE W BIIAJEET




banawbl
PEUTHHTOBBIE

OneHka YK3aMeHa
(HOpMaTuBHas)

Kpurepun oueHku o0pazoBare/ibHbIX Pe3yJbTATOB

ep.1

ep.2

ep.3

0a30BBIMH 3HAHHWAMH Pa3pabOTKH KpoccIiaTGOpMEHHBIX TPUIIOKE-
HUH M UX KOMIIOHEHTOB, a TAaKXX€ BIaJEEeT METOJaMU BepUHUKALUH
I1O =Ha xopomem ypoBHe. B oTBeTe Ha BOIIPOCHI, MIPABHIHHO MIPHMeE-
HSET TEOPETHUYECKHE IOJIOKCHMS MPU PEIICHUN IMPAKTHYECKUX BO-
MIPOCOB | 3aj]a4, BJIaJIeeT HEOOXOANMBIMH HaBBIKAMH U PUEMaMH X
BBITTOJTHEHHS.

YueOHbIe TOCTH/KEHHSI B CEMECTPOBBIM MEPUOJ U PE3yNbTaThl py-
0€KHOTO KOHTPOJISI IEMOHCTPHPYIOT XOPOIIYIO CTeNleHb OBJIadeHHs
MPOrpaMMHBIM MATEPHAJIOM.

PeiiTuHroBble 0a/UIBI Ha3HAYAIOTCA OOydaromeMycs ¢ yudétom Oal-
JIOB TEKyIIeH (Ha 3aHATHAX) W MPOMEXKYTOYHOHW (PK3aMEH) aTTecTa-
LML

KoMmnereHuum, 3akperui€éHHbIE 33 JUCLUILUIMHON, copMHpPOBaHbI
HA YPOBHE — XOPOIIUii (CpeaHuii).

60-69

31
YZIOBIIETBOPHUTEIHHO

Onenka «3 (y10BJIETBOPUTEIBHO)» BBICTaBIIETCS 00ydaromemMycs,
€CIIM OH MMEET M AEMOHCTPHPYET TEOPETHIECKUE 3HAHHSI METOMOB
ONTUMM3ALMU Ha 3aHATHUAX U 3k3aMeHe. He ymeeT mpumeHsTs HOIy-
YeHHbIE 3HaHUs 0e3 YTOUHSAIOUMX BOIPOCOB, JOMyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO TPaBHJIbHBIE ()OPMYIHUPOBKU, HAPYILICHHUS JIOTHYECKOM
MIOCTIEIOBATENbHOCTH B H3JIOKEHWU MPOTPAaMMHOTO MaTepuana, Hc-
MIBITHIBAET 3aTPYAHEHHUS IIPH BBINOJIHEHUH J1a0OPAaTOPHBIX paboT.
YueOHble TOCTH/KEHHSI B CEMECTPOBBIA MEPUOJ U PE3yNbTaThl py-
0€KHOTO KOHTPOJS JEMOHCTPUPYIOT J0CTATOYHYIO (YAOBJIeTBOPH-
TeJIbHYI0) CTelleHb 0BJIa/IeHUs MPOrPaMMHBIM MaTEePHAJIOM.
PeiiTunrosbie 6a/bl Ha3HAYaAOTCS OOydaromeMycs ¢ yaétom Oain-
JIOB TEKyIIeH (Ha 3aHATHIX) U MPOMEKYTOUHOHW (PK3aMEH) aTTecTa-
LML

KoMmnerenuum, 3akperui€éHHbIE 33 JUCLUILUIMHON, copMHpPOBaHbI
Ha YPOBHE — I0CTATOYHBIN.

0-59

21
HC YAOBJICTBOPHUTCIILHO

Onenka «2 (He yIOBJIETBOPHUTEIbHO)» BBICTABISACTCS OOydaroIe-
Mycs, KOTOPBIIf He 3HaeT OCHOB METOJIOB ONTHUMM3AlMHU, JOIyCKaeT
CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OONBIINMH 3aTPYAHEHUSIMH
BBIMOJIHACT J1a0OpaTopHbIe PabOThHI Ha 3aHATHAX U HE MOXKET PEIIUTh
MIOCTaBJICHHBIE 337a4d Ha 3k3aMeHe. Kak mpaBmiio, oIeHKa «HEyHo-
BIICTBOPHUTEIIFHOY CTABUTCS OOYUYAIOMIMMCS, KOTOPBIE HE MOTYT TIPO-
JOJDKUTH 00y4eHne 0e3 OTIOIHUTEIHHBIX 3aHATHI 10 COOTBETCTBY-
FOIIeH IUCIUTUTNHE.

Y4eOHble TOCTH:KEHHSI B CEMECTPOBBIA MEPUOJ M PE3YNIbTaTHl PY-
0EKHOTO KOHTPOJIS EMOHCTPUPYIOT HEBHICOKYIO (HETOCTATOYHYIO)
CTeneHb OBJIAIEHHS MPOrPAMMHBIM MATEPHATIOM.

PeiiTuHroBble 0a//bl Ha3HAYAIOTCS OOydaroUMMcs ¢ yuéToMm Oai-
JIOB TEKyIIeH (Ha 3aHATHSIX) U NMPOMEXKYTOUYHOM (IK3aMeH) aTTecTa-
A,

KoMmnerenuum, 3akperi€éHHbIe 32 AUCUUIUIMHON, He c()OpMHPOBa-
HBI.




