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HOACHUTEJBHASA 3AIIMCKA

Yuebno-metoanueckuit komruieke (YMK) no yueOHoi auciumiune «buotude-
CKHMI KpyrOBOPOT» CO3/IaH B COOTBETCTBUM € TpeboBanusimMu [lonoxxenust 06 yueOHO-
METOJIMYECKOM KOMIUIEKCE Ha YPOBHE BBICHIETO OOpa30BaHUSI M MpEJHA3HAUEH JIs
cryaentoB crenuanbHocTy 1-33 01 01 buoskonorusa. Conepxanue pasnenoB Y MK
COOTBETCTBYET 00Opa30BaTENbHBIM CTAaHJAPTAM BBICILIETO0 OOpa30BaHUsl JaHHBIX CIie-
nuanbHocTel. I'maBHas uenb YMK — okazaHue METOAMYECKON MOMOIIM CTYJICHTaM B
CHUCTeMAaTHU3allKi y4eOHOro MaTepHalia B MpoIlecce MOATOTOBKH K UTOTOBOM aTrTecTa-
LIAU T10 Kypcy «bHOTHYECKUN KpyrOBOPOTY.

Crpykrypa YMK Bkitouaer:

1. YuebHo-MeToqnueckoe o0ecreyeHne JUCIUIUIHHBI

1.1. Teopetnueckuii pazaen (yueOHOE H3TaHUE IS TEOPETUUYECKOTO M3YUYEHUS
JTUCIUIUIMHBI B 00BbeMe, YCTAHOBJIEHHOM THUIIOBBIM Y4€OHBIM IJIAHOM IO CIIEIUATbHO-
CTH).

1.2. TlpakTudeckuit pazzaen (MaTepuainl JJs NpoBeAeHUs 1a00paTOPHBIX 3aHs-
TUW N0 TUCLUIUIMHE B COOTBETCTBUU C YUYEOHBIM IJIAHOM).

2. KoHTpoJib caMOCTOATENbHON paboThl CTYICHTOB (MaTepHalibl TEKYIEH U UTO-
rOBOM aTTECTAIMH, MMO3BOJISIONINE OMPEEIUTh COOTBETCTBUE YUeOHOM NEeATeTbHOCTH
oOyyJarouuxcsi TpeOOBaHUSIM 00pa30BaTENbHBIX CTAHJAPTOB BHICIIETO 00pa30BaHUs U
y4eOHO-IPOrPaMMHON JTOKYMEHTAllMU, B T.4. BOIPOCHI ISl MOJTOTOBKH K 9K3aMEHY,
3aJJaHusl, TECThI, BOMPOCHI 11 CAMOKOHTPOJIS, TEeMaTHKa pedepaToB U Jp.).

3. BcrioMoraTenbHbIi pa3en.

3.1. YyeOHo-porpaMMHbIEe MaTepuaibl (TUIIOBasl yuyeOHas MporpaMma, yueOHas
mporpamMma Jiuis CTyICHTOB THEBHOW U 3a09HOM (POpM TOJTydeHHST 00pa30BaHuUs).

3.2. UndopmanmoHHO-aHATUTUYECKHE MaTepuabl (CIIMCOK PEKOMEHIyeMOH Ju-
TEpaTyphbl, IEPEUCHb ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB U UX aJipeca U Ap.).

Pabota ¢ YMK nomkHa BKIFOYATh HA IIEPBOM 3Tale 03HAKOMJIEHUE C TEMaTUYe-
CKMM IUJIAHOM JUCIUIUIMHBI, MPEJCTABICHHBIM B TUMOBOW yueOHOU mporpamme. C
MOMOIIbIO paboyero BapuaHTa y4yeOHOM MporpamMMbl MO AUCHUIUIMHE MOXKHO TOJTY-
YUTh UHGOPMAIMIO O TEMATUKE JIEKIIUH W Jab0paTOpPHBIX 3aHSATUM, MEpPEUHsX pac-
CMAaTpUBAEMBIX BOIIPOCOB U PEKOMEHIYEMOM JIJISl UX U3Y4YEHHUs TUuTepaTypshl. g noa-
TOTOBKHM K JIaOOpAaTOPHBIM 3aHATUSM U TIPOMEKYTOYHBIM 3adeTaM HEOO0XOJIUMMO, B
NEPBYIO0 OYepe/ib, MCIIOJIb30BAaTh MaTEpHalibl, MPEACTaBICHHbIE B pa3jene yuyeOHO-
METOIMYECKOE 00eCIeYeHNe ITUCHUILIMHBI, a TAKK€ MaTepHalsibl ISl TEKYLIEro KOH-
TPOJISI CAMOCTOATEIBHONU pabOThl. B X0/1e MOATOTOBKM K UTOTOBOM aTTECTAllUU PEKO-
MEHAYETCS] O3HAKOMHUTHCS ¢ TPEOOBAHUSAMHU K KOMIETEHIMSIM MO0 AUCLMILIUHE, U3JI0-
KEHHBIMH B THIOBOM y4eOHOU mporpamme, CTPYKTypOl PEMTHHIOBOM CHUCTEMBI, a
TaK)Ke MEepeYHeM BOIPOCOB K 3Kk3aMeHy. g HamucaHus pedepatoB MOryT OBITH UC-
M0JIb30BaHbl MH(OPMALMOHHO-aHAIMTUYECKIE MaTepuasbl, YKa3aHHbIE B COOTBETCT-
Byromem pasaene Y MK.



1. TEOPETUYECKHWM PA3JIEJI

VY4eOHblll MaTepran JUCHUIUINHBI « BHOTHYECKHIT KPYrOoBOPOT» CKOMITIOHOBAH IO
TpeM paznenam — «llepBuunbie mpoayleHThD, «KoHCyMeHTh» U «PemylieHThl B ecre-
CTBEHHBIX M HCKYCCTBEHHBIX JKOCHUCTEMAax», YTO COOTBETCTBYET ()YHKIIMOHAJIbHBIM
0JI0kaM OMOTHUYECKOTO KPYrOBOPOTA.

HEPBUYHBIE NPOAYHEHTDI.

Tema: Mecto nepBUYHBIX MPOIYLIEHTOB B Onochepe. OCHOBHBIE TUIIBI EPBUY-
HBIX MTPOJIYIIEHTOB.

Bonpocuwi:

1. Mecto u (yHKIIMOHANIbHAST POJIb MEPBUYHBIX MPOIYLIEHTOB B OMOTHUYECKOM
KpyTrOBOpOTE

2. MecTo nepBUYHBIX NPOAYLIEHTOB B CUCTEME OPraHUYECKOro MUpa 3emiu

3. OCHOBHbIE TUIIBI IEPBUYHBIX MTPOTYIIEHTOB:

3.1. [Ipotiecc HOBOOOpa30BaHUsI OPraHUUYECKOTO BEIIECTBA — OKCUT€HHBIN (PO-
TOCUHTE3

3.2. Ilpouecc HOBOOOpa30BaHUsI OPTraHUYECKOIO BEIECTBA — AHOKCUT€HHbBIN
dhorocuHTE3

3.3. [Ipotiecc HOBOOOpa30BaHUs OPraHUYECKOTO BEIIECTBA — O€CXI0POPUILIb-
HBII poTOCHHTE3

3.4. Ilportecc HOBOOOpa30BaHUS OPTAHUYECKOTO BEIIECTBA — XEMOCHHTE3

Tema: bruoreoxumMmu4eckasi poJib IEPBUYHBIX IPOTYLIEHTOB

Bonpocwui:

1. Ponp nepBUYHBIX NPOAYLEHTOB B 3BOIIOLUN 3EMIIH

2. OcHOBHBIE OHOTeOXUMHYECKHE (DYHKIMU TIEPBUYHBIX MPOAYLICHTOB

3. Ponb mepBUYHBIX MPOIYIIEHTOB B MOYBOOOPA30BaHUU M (POPMUPOBAHUU TOY-
BEHHOT'O IIJIOI0POAMS

Tema: 1lepBruHast NpOIYyKLIMS: TIOHATHS, ONIPEAECTICHUS

Bonpocwi:

1. TloHsaTHs 1 onpenesieHus

2. EnuHMLBI U3MEpPEHUs MPOAYKIIMOHHBIX ITOKa3aTeNen

MHNEPBUYHASA TPOAYKIUSA: TIOHATUS, OINPEJAEJEHUSA

OcHOBHOE TpenHa3HauYeHUE MEPBUYHBIX MPOIYIIEHTOB B Ouochepe — mepBHU-
HO€ MPOAYLHUPOBAHUE OPraHMYECKOTO BEIECTBA, T.€. HOBOOOPA30BaHHUE €ro U3 Heop-
raHUYECKOro ¢ ucnoiib3oBaHueM s3Heprun CosnHua (PoTOCUHTE3) WK, B BUAE UCKIIIO-
YEeHUsI, TETJIOBOM SHEPrUU 3€eMHOIO sIpa (XEeMOCHUHTE3).

OpnHOM M3 BaXXHBIX MPOOJIEM HCCIENOBAHUSA NMEPBUYHOU MPOIYKIMU SIBISETCA
npo0siemMa TEPMUHOJIOTHH. JTOT BOINPOC HEOJHOKPATHO OOCYXKJAJCs Ha HECKOJIbKUX
MEXIyHApPOAHBIX cuMIio3uymax (1966—68 rr.). OnyOJIMKOBaHO JOCTATOYHO OOJIBIIOE
KOJIMYECTBO pPalOT, MOCBSIICHHBIX YTOYHEHUIO TEPMUHOJOTUU IO MEPBUYHOU MpO-
OYKLUHU, a TAKXE COMNIACOBAHUIO TEPMUHOB, IPUHSTHIX B OTEYECTBEHHOM JIUTEpAType
¢ MeXayHapoaHbIiMH. HecMoTpst Ha 3TH ycunusi yHUGUIIUPOBATH TEPMUHOJIOTHIO TaK
U HE yJanoch. Jlo HacTOsIero BpeMEH! Kak B CIIPABOYHOM, TAK U B HAYYHOU JIUTEpa-



Type CYIIECTBYET TEPMUHOJIOTHYECKAs MECTPOTA, a 3a4acCTyl0 U HEMPABUIBHOE YIOT-
pebiieHre TEepMUHOB U TIOHATHI. Bee 3T0 ycnokHseT ucciaeoBanie U 6€3 TOro Ciox-
HOU TTPOOJIEMBL.

OcTaHOBUMCS Ha MOHATHUAX, KOTOPBIE SBJISIOTCS KIIOUEBBIMU B MpoOiieMe mep-
BUYHOU MPOAYKTUBHOCTH.

IIpoaykuHOHHBIH MPOLECC — COBOKYITHOCTh MPOLIECCOB CO37aHusi U TpaHchop-
MallMy UBOTO BEILIECTBA, YCBOCHUS U MPOXOXKACHUS SHEPTUH yepe3 OMOJIOTUYECKHe
CHUCTEMbI M PKOCHUCTEMBI Pa3HBbIX YPOBHEHW OpraHu3aluu.

IIpoayxkTuBHOCTH (productivity):

1. TepMUH «ITIPOYKTUBHOCTHY» OTHOCHUTCS K MPOIYKIIMOHHOMY MPOLECCY B Iie-
JIOM M TIOHMMAEeTCsl KaK CIIOCOOHOCTh JKMBBIX OPTaHMW3MOB CO3/1aBaTh, KOH-
CEpBHUPOBAThH U TPAHCPOPMUPOBATH OPraHUYECKOE BEILIECTBO

2. TepMuH «IIPOAYKTHBHOCTHY» MPUMEHSIETCS KaK CHHOHUM TEPMHHA «IIPOAYK-
TUSDY

3. IIpoayKTHUBHOCTH (= MJIOJOPOANE) pacCMaTPUBAETCS Kak CBOMCTBO Obuocde-
pBI WM €€ CTPYKTYpHOU YacTh OOYCJIOBIMBATH TOT WM MHOW XapakTep H
TEMI BOCTIPOM3BO/ICTBAa OPTraHMYECKOI0 BEIIECTBA B )KUBBIX OpraHU3Max

4. «ITpoayKTHBHOCTB» paccMaTpPUBAECTCS HE TOJBKO KaK OO0IIE0HOIOTHYECKOE,
HO M SKOHOMHYECKOE MOHSTHE M TPAKTYETCS KaK 4acTh MPOIYKIIHH, KOTO-
PYIO U3BIMAET YENIOBEK W3 MPUPOIHOU MOMYJISINN Oe3 HapyIIeHUs: ee HOp-
MaJbHOTO ()YHKIIMOHUPOBAHUS

Bot naneko He MOTHBINA MepeYeHb BAPUAHTOB TPAKTOBKU TEPMHUHA «IIPOTYKTHB-
HOCTb». ClieyeT CUMTaThCsA C YCTAaHOBHBIIEWCS MPAKTUKOW yHOTpPEOJIECHUS TEPMHHA
«MPOAYKTHBHOCTHY» BO MHOTHX Pa3JIMYHBIX CMbICIax. Hamo ToibKO, 4TOOBI B KaXKIOM
OTJIEJIBHOM CIIy4ae ObLJIO SICHO, KAKOE€ 3HAYEHHUE MPUAACTCA STOMY TEPMUHY.

IlepBuyHasi IPOAYKTUBHOCTH (OCHOBHAS1) — IOHUMAETCA B OYEPUYEHHBIX BBIIIE
CMBICTIaX, HO OTPAHUYUBAET MEPBBIN ATAl NPOAYKIIMOHHOTO MPOIlecca, T.€. OTHOCUTCS
TOJIBKO K 3Taly HOBOOOPAa30BaHMsI OPTaHUYECKOTO BEIIECTBA MEPBUUHBIMU MPOAYIEH-
TaMH.

IepBuunas npoaykuusi (primary production) — cxopocms oOpa3oBaHus Op-
raHUYECKOr0 BEIIECTBa aBTOTPO(PHBIMU OpPraHW3MaMH, OTHECEHHAas K €IUHUIIE TUIO-
aau uin oobeMa cpelibl OOMTaHUs.

KitoueBoe c10BO B omnpesiesieHud IpOayKIUU CKOPOCTh. T.e., ToBOps O MepBUY-
HOM MPOJIYKLIUU, MBI BCEIr/1a UMEEM B BUJY, CKOJILKO OP2AHUUECKO20 6eU{e€CMEa CUH-
me3upoeano, 3a KaKoi npomexdcymoK epemMeHu U 6 KaKkom odveme, uiu HA KaKoil
naowaou. Iponykuus — 3To JMHAMUYECKUN TTOKa3aTelb, U B 3TOM €€ MPUHIUIINAAIb-
HOE OTJINYUE OT OMOMACCHI, KOTOpas SABJIAETCS CTaTUYECKUM Mokazareiaem. O0 3Tom
MBI €I1l€ TOTOBOPHUM MO3KE.

HNuTerpajibHasi NpoayKUMsA: KOJUYECTBO NPOIAYKIMU 32 HEKOTOPBIM IMEepuoj
BpeMeHH (t; , tp)—>P(t;, t,)

(M.b. UBanoBa, A.A. YMHOB B cOopHuke «OOIIre OCHOBBI M3Y4YEHUS KOCH-
crem», 1979 1.).

MHOro HesICHOCTH BO3HHUKAET M3-3a TOTO, YTO HEJOCTATOYHO YE€TKO pa3rpaHUyu-
BaeTCS JIBA PA3HBIX CMBICTIA, KOTOPBIC MPUAAIOT TTOHITHIO «IIPOTYKITUSD):



1. mpoxyKiusi B MOMEHT BPEMEHH t:

P’ (t) = dW/dt,

T.€., MTHOBEHHAsI CKOPOCTh 00pa30BaHMsI OPTaHMYECKOTO BEIIIECTBA

(pu3nueckuii CMBICTT MTHOBEHHOM CKOPOCTH — CKOPOCTh B MOMEHT BPEMEHU B
JTAaHHOM TOYKE).

2. KOJIMYECTBO MPOAYKIIUU 32 HEKOTOPHIA TMEPHUOJI, T.€. MHTETPAIbHAS MPOAYK-
LML

P(t,t)=]P (1)

WNuTerpanbHasi NpoayKIUs BhIPAXKAETCs B TEX )K€ €AMHUIAX, 4TO U Omomacca, HO
00s13aTeIBHO YTOUHSAETCS, 32 KAKOW MMPOMEKYTOK BPEMEHHU OHA CO3/IaHa.

[lepBuuHas mpPOAYKIUSI COCTABIIIET MAaTEPUAIbHYI0 U SHEPIETUYECKYH) OCHOBY
BCEX MOCJIEAYIOIIMX 3TANOB NPOAYKIIMOHHOTO Mpouecca. ToJIbKO Ha 3TOM 3Tare UAaeT
HOBOOOpa30BaHKE OPraHUYECKOro BEIIECTBA U YBEJIMUYEHHE OOLIEro 3amaca SHEPTUHU B
cucTeMe. DTan BTOPUYHON MPOIYKIHUH, T.€. TPOAYKIUU reTePOTPOPHBIX OPraHU3MOB,
CBOJUTCS K TpaHC(POpMAIMH OPraHUYECKOTO BEIIECTBA, CHHTE3UPOBAHHOTO aBTOTPO-
dbamu, 1 YaCTUYHOMY PAaCCEMBAHUIO SHEPTUU.

buotnuecknii KpyroBopoT ciaraercs M3 IByX B3auMo3aBHcUMbIX. Ho mpotuso-
MOJIOKHBIX CTOPOH — MPOAYKLHUH, T.€. CO3/IaHUs, U JECTPYKLHH, T.€. pa3pyLICHUS.

JleCTPYKIMS — CKOPOCHb MUHEPATIU3ALMA OPTAHUYECKOTO BEIIECTBA B MPOLIECCE
OMOJIOTMYECKOr0 MeTaboJM3Ma, COMPOBOXKIAIOUICHCS MOTpeOIeHHEM KHUCIOpoJa U
paccessHueM SHEPIHH.

OnHOBpeMEHHO ¢ 00pa30BaHUEM OPTaHUYECKOTO BEIIeCTBa Ha IEPBOM Tpoduue-
CKOM YPOBHE 3/1€Ch € MPOUCXOAUT U YACTHUYHOE €r0 pa3pylleHHE, MOCKOJbKY Iep-
BUYHBIM IMPOJYLIEHTaM Tak)ke HeoOXoauMma 3HEeprusi Ha MOoJAepKaHhue COOCTBEHHOTO
MeTaboau3Ma — Ha ux Jibixanue. (OUTOIIaHKTOH — JbIxaHue cocraniser 15-20 % Ba-
nosoit IIII; TpaBsuucteie pactenus — 40-50 % Banosou I1I1; npeBecHas pacturesnb-
HOCTh — 70-80 %). OTcroga MoHsATUE MEPBUYHON MPOIYKLUMU pACMaJaeTcs Ha He-
CKOJIBKO.

BanoBas nepBuuHasi npoaykums (gross primary production) — ckopocTh 00-
pa3zoBanHus Npu HOTOCUHTE3E OPraHUYECKUX BEUIECTB

(Cunonumvl: obwas nepsuunas npooOyKyus, 0OWUL UIU UCTMUHHBIL (HOMOCUH-
me3, 00was accUMUIAYUsL)

T.e., BasioBasi mepBUYHAs NPOMYKIMS BKIIOYAET BCE OPraHUYECKOE BEILECTBO,
CUHTE3UpyeMoe B Mpoiiecce GOTOCUHTE3a (MIIM XEMOCHUHTE3a — CIEAYET IOMHUTb, YTO
(GOTOCHHTE3 HE €IMHCTBEHHBIA aBTOTPO(HBIN MPOIECC CUHTE3a OPraHUYecKOro Be-
IIECTBA, XOTS B CPABHEHUH C (POTOCHHTE30M POJIb XEMOCHHTE3a HUYTOXKHA), BKITIOYAs
U Ty €ro 4acTb, KOTOpas pacxoayeTcsl Ha JAbIXaHue (POTOCHMHTE3UPYIOUINX OpPraHU3-
MOB.

Bennunna BanoBoit 1111 aBnsieTcss HCXOMHOW MPU BCEX MOCIEAYIOIIUX UCCIEN0-
BaHMUSIX SKOJOrMYeckux cucrteM. OHa MOKa3bIBAET pa3Mepbl BBOJUMON B CUCTEMY
DHEPrUHU, CKOPOCTh €€ MOTJIOIIECHHUS.

Yucrass nepBu4yHas mnpoaykuusi (net primary production) — CKOpoOCTb
HAaKOIUICHUSI OpPraHMYECKOro BEIIeCTBA MEPBUYHBIMU  MOPOJAYIEHTAMH  CBEPX



MCIIOJIb30BaHHOTO UMM Ha JIbIXaHUE 3a MEPUOJ U3MEPEHHUs, T.€. 3TO Pa3HOCTb MEXIY
BaJIOBOM MEPBUYHOMN MPOAYKIMENH aBTOTPOMHBIX OPraHU3MOB U UX TpaTaMu Ha OOMEH.

(Cunonumol: 3¢hghexmuenas nepsuyHas NPOOYKYusi, UOUMDBIL UTU HAOI0OAEeMbllL
Gdomocunmes; YUCmMasn acCUMUIAYUSL).

YucTas nepBUYHas MPOAYKILMS IPEACTABIAECT cO00M (haKTUUECKYI0 CKOPOCTh Ha-
panBanusa OuomMacchl aBTOTPO(GOB, JOCTYIHOM ISl TOTPEOJIEHHs TeTepOTPOHBIMU
OpraHu3MaMH.

Yucras npoaykuus coodmecrna (net production of community) — ckopocThb
HAKOIJIEHUS! OPraHUYECKOTO BELIECTBA B COOOIIECTBE, T.€. PA3HOCTh MEXAY BaJOBOM
NEePBUYHOM MPOAYKIMEH U JECTPYKIMEel BCeX KOMIIOHEHTOB COOOIIECTBA, H
aBTOTPO(OB U TeTEPOTPO(DOB.

BennunHa 4ucTOW MPOAYKIIMU COOOIIECTBA AT MPEJCTABICHUE O PE3YJIbTH-
PYIOIIEM 3HAYEHUU TPOIECCOB 00pa30BaHUsI M JIECTPYKIUHU (OMOTHYECKOTO OasiaHca)
OpPraHMYECKUX BEIIECTB B COOOIIECTBE B LIEIOM.

(MpeanbHaA cxema BO3MOXKHbIX COOTHOLWEHW 3nemeHToB buoTuuyeckoro b6a-
NaHca nnaHktoHa no: I.I. BuHb6epr «MepBMyHaA npoayKuma NaaHKTOHa», cTp. 54.).

YaeabHasi NPOAYKUMS — 3TO UHMEHCUBHOCHb HOBOOOPA30BaHUSI OPTaHUYECKO-
IO BELIECTBA NEPBUYHBIMU NMPOAYLIEHTAMH, T.€. YAEIbHAs MPOIYKIHS OTPaKaeT KOJIU-
YECTBO OPraHMYECKOTO BEIIECTBA, CHHTE3UPOBAHHOTO 32 €IMHUILY BPEMEHU €IMHUIIEN
MaccChl aBTOTPOPHBIX OPTaHU3MOB

(CunoHuMBL: UHMEHCUBHOCMb NPOOYKYUU, UHMEHCUBHOCb homocunmesa)

JIns oTpakKeHHsI THTEHCUBHOCTH MPOJYKIIMOHHOTO MpOoIiecca B THUAPOIKOJIOTHH
HIUPOKO UCTIONB3YI0T P/B-k0adduruenrt.

P/B-k03((puniueHT — OTHOILICHUE YHUCTOW MEPBUYHON MPOAYKIHMH K BEIUYMHE
GHOMAacChl EePBUYHBIX MPOAYLEHTOB. EAMHNMIA BhIpakeHUs — t , OHAKO B PYCCKOS-
3BIYHOM JTUTEpaType yalle TPaKTyeTcsa Kak Oe3pa3MepHas BeIU4YMHa, HO 0053aTelIbHO
YKa3bIBalOT IPOMEKYTOK BpEMEHH, Jisi KOToporo paccuutan P/B-kosdduiment (Ha-
npuMep, cytounbiii P/B, P/B 3a BereTalinoHHbBIN CE30H WM 3a TO).

P/B-xoa¢dduiirieHT, kak NpaBuiio MPUMEHSETCS IJIsl XapaKTepUCTUKA UHTEHCHUB-
HOCTU MPOAYKIMOHHOTO MPOLECCa BOJIOPOCIEH, XapaKTEPU3YIOUIUXCS KOPOTKHUMU
KU3HEHHBbIMU 1MKJIaMu. Pusnueckuii cmpica P/B: kakas yacTte Guomacchl OTpOXK/a-
eTcs B enuHUIly BpeMmeHu. Hanpumep, cytounsiii P/B = 1. D10 3Hauut, uto 6romacca
TIOJTHOCTHIO BO30OHOBIISIETCS 34 CYTKH, WM JIP. CJIOBaMH, CYTOYHBIA MMPUPOCT OMoMac-
Chl PaBHSIETCSl BEIMYMHE OMOMACCHI. JTO 3HAYUT, YTO KaxkJas BOJOPOCIEBAs KIIETKa
nenutcs 3a cyTku 1 pa3. Cytounsiii P/B-ko3dduipient = 2, 3Ha4uT npupoct duomac-
CBI OOJIBIIIE UCXOMHOW OMOMACCHI B 2 pasa, T.e. KaKJas KJIeTKa JIETUTCS 2 pasa 3a Cy-
Tku. Cytounslii P/B-koaddumuent = 0,5 — nojgoBuHa Gumomacchl BO30OHOBISIETCS 3a
CYTKH, IPUPOCT OMOMACCHI COCTABJISIET MOJIOBUHY UCXOHOM O6nomaccel. U Tak narnee.

B 3apyOexHoil urepaType MpOayKIIMOHHBIE BO3MOXXHOCTH BOJIOPOCTIEH OICHHU-
BAOT HaIle 1o BenuunHe o0patHol P/B-koadduinnenty — BpeMeHn oOopadymBaeMo-
CTH OMOMACCHI.

Bpemsi o0opaunBaemocTu 0uomaccnl (turnover time) — Moka3bIBa€T CKOJIBKO
BpEMEHU HEOOXOAMMO NI BO30OHOBJICHUSI OMOMACCHI WJIH JIJIsl OJTHOTO JISTICHUS KIIET-
KU
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T — BbIpakaeTcsl B cyTKax. OU3NUECKUi CMBIC: CKOJIBKO BPEMEHH HEOOXO0IMMO
JUTs1 BO30OHOBJIEHUSI OMOMACCHI UJTU JIP. CIIOBAMM, JIJIsl OJTHOTO JCJICHUS KIETKU.

[II1pOKO MCMONB3YIOT I OUEHKM MHTEHCHUBHOCTH MPOIYKIIMOHHOTO Mpolecca
TaK Ha3bIBAEMOE ACCUMWISILITUIOHHOE YHCIIO.

AccumuisimuonHoe 4yuciio (AY, CAY) — oTHOIIEHHE BAJIOBOM MEPBUYHON MPO-
TYKIUU K KOJIMYECTBY XJI0pohuiIia-a.

ACCUMWIALIMOHHOE YUCJIO NMPUHATO BbIpakath B Mr C win O, (B JaHHOM citydae
ATO 3KBUBAJIEHTHl OpraHNU4eckoro Bemniectsa) 3a cyTku (CAY — cyTouyHOE acCUMUIIA-
UOHHOE urciio) M 3a yac (AY). Benuuunel, oTHeceHHble K cyTkam (CAY), 3aBUCST
OT MPOAOJKUTEIBHOCTU JHS U MPEJCTABIISIIOT YKOJIOTUYECKUN HUHTEPEC, B TO BpeMs
KaK OTHECeHHbIE K 4yacy (AY), UMEIOT NPEeUMyIIEeCTBEHHO (PU3NOJIOTUYECKUN CMBICI.
AcCHUMIIIAIIMOHHBIE YnCia ToYHee, YeM P/B oTpaxaroT HHTEHCUBHOCTH MPOTYKIIHOH-
HOTO TpoIlecca, MOCKOJIbKY HMEHHO XJIOPOPHILT OTBEUaeT 32 POTOCUHTE3, a COAepHKa-
Hue xmopodmmna B 6momacce I1I1 cymecrBenno Bapeupyet. [losTromy AU meHee Ba-
puabenbubl, ueM P/B. Benuuunsl AY, BcTpeyaemble B MPECHBIX BOJAX YMEPEHHBIX
MUPOT Ha TIAyOWHE MaKCUMaJIbHOTO (POTOCHHTE3a YKIIAIBIBAIOTCS B OOJBIITMHCTBE
cBoeM B npenensl 1-10 mr C/ mr x71.-a 3a 9ac. B cpegnem AY B neTHUMil nepuos 6ims3-
ku K 2 mr C/mr xj1.-a 3a gac. 3aBucuT AU ot Tpoduueckoro craryca BojoemMa U OT
(U3MONIOTMYECKOTO COCTOSIHHS BOJOPOCIIEH.

OueHb Ba)XKHO YETKO MPECTABISATH PA3HUILy B MOHSATHUSIX MHTEHCUBHOCTU MPO-
JTYKIIMOHHOTO Mpoliecca U ckopoctu. Hanmpumep, mpu oIMHAKOBOW CKOPOCTU 00paso-
BaHMsI OPraHUYECKOI0 BEIIECTBA MHTEHCHUBHOCTh IIPOLIECCA MOYKET CYIECTBEHHO pa3-
JAMYAThCS. DTO HAMVBIAHO WLIIOCTPUPYIOT PE3YJIbTAThl UCCIAEAOBAHUS MPOMYKIIMOH-
HBIX XapaKTEPUCTUK MOJIOAOTO U CTaporo nepudurona (Tadiauna).

B nannom cnydae cpabatsiBaeT 3dekT Ornomaccel — Ouomacca ctaporo nepudu-
TOHa BO MHOTO pa3 MPEBbIIIAET OMOMAcCy MOJOA0r0, 4TO oOecrneuynBaeT npu OoJsiee
HU3KOW MHTEHCUBHOCTH 00Jie€ BBICOKYIO CKOPOCTb.

IHoTeHuuaJabHas MPOAYKUMSA — MAKCUMAJIbHO BO3MOXKHASI IPOIYKIIUS CUCTEMBI.

PerenepatuBnas IIIl — cuHTe3 opraHMYeckoro BeUIECTBa OOecneunBacTCs 3a
CYET PEUUKINHTa OMOTEHHBIX 3JIEMEHTOB BHYTPU IKOCUCTEMBI.

Hosas IIII — cuHTE3 OpraHMYecKOro BEleCTBa 00ECIeYMBaETCs 3a CUET MPUB-
HOCa OMOT€HHBIX 3JIEMEHTOB U3BHE.

Buomacca — cymMmapHas macca OpraHu3MOB B TOIYJISIIIMU, COOOIIECTBE UITU KO-
CUCTEME B MOMEHT HAOJIOJICHUS, BBIPAXKEHHAsI B MOKa3aTeIsIX Macchl (MJIM IKBHBa-
JICHTHBIX SHEPreTUYECKUX €IUHUIAX) Ha €IMHHUILY TUIOIIAIu Wi 00beMa MeCTOOOu-
TaHMUS.

K OGuomacce oTHOCHUTCS BCe pacTeHHE IEIUKOM, J1a)Ke €CIIM HEKOTOPBIE €ro YacTH
MEPTBBbI. DTO HEOOXOJUMO YUYUTHIBATH OCOOCHHO MPHU PACCMOTPEHHUM JIECHBIX COO0-
HIECTB, /1€ OCOOCHHO BEJIMKA J0JI1 MEPTBOM OMOMACChl (KIETKU KOpPBI, IPEBECHUHBI).
MepTtBasi Omomacca — HeKpoMacca UM MOpTMacca — MpeKpamaer ObITh OMOMacCoil,
KOTJa OTWICHSETCS OT PAaCTUTEIBHOIO OpPraHW3Ma M CTAHOBHUTCS T'yMYCOM, JIECHOM
NoACTUIIKON, TopoM. B ruaposkonoruu — MepTeasi Ouomacca — 3T0 I€TPUT.

OcTaHOBUMCS Ha COOTHOIIEHWUU TMOHSTUN OMOJIOTMYECKOW U XO03WCTBEHHOU
MPONYKTUBHOCTH, KOTOPBIE HENb3SI CMELINBATb.
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Tabmuma — IIpogyKnHMOHHBIE XapaKTEPUCTUKH  «MOJIOZOTO» MW «CTaporo»
nepudutona (Makapesuu, 1995)

A,RuP — coOTBeTCTBEHHO, BAIIOBAs TIEPBUYHAS IPOAYKIIHS, TIXaHUE U YACTAs IIPOTYKIIHS TTEPH-
duToHHOrO coobecTa B T C/M° B CyTKH; AW 1 RW — y/iebHast IPOAYKIHS U YASTbHOE JbIXaHHE B
r C/r cyxoro BemecTBa nepuuToHa B CyTKH; t — BpeMs 000opoTa o011ieit Macchl mepuuToHa, CYTKH,
AY — accuMuIsIIMOHHOE yuciio, Mr C/Mr xjopoguia-a 3a yac

«Bo3zpact» A R P Aw Rw t AY
nepuuToHa,
CYTKHU
30 0,032 0,11 0,021 0,026 0,001 20,0 0,8
170 0,132 0,61 0,070 0,004 0,004 142.9 0,3

Xo3sgiicTBeHHAas] MPOAYKTUBHOCTb — YacTh OMOJOrMYECKON MPOAYKTHBHOCTH,
UCIIOJIb3yeMasi B XO3HCTBE.

OmnpeneneHHbIM NOHATUSAM U KOHKPETHBIM BETMYMHAM OMOJIOTMYECKOM MPOTyK-
TUBHOCTHU COOTBETCTBYIOT QHAJOIMYHBIE MTOHATHSI U KOHKPETHBIE BEIMYMHBI XO3AHCT-
BEHHOU. B pa3nuunbIX 00sacTaX (CeabCKOE XO034HUCTBO, JIECOBOJACTBO MU JIp.) CYILIECT-
BYET CBOsI CHELM(PHUKA KaTErOpuil U MOHATHI. MBI 3TOro BoIpoca KacaTbCsl HE OyJeM.
OTMeTHM JIMILb, YTO MO a0COJIIOTHBIM pa3MepaM KaTeropuu XO03sHCTBEHHOW MPOIYK-
TUBHOCTH MEHbIIE (B UCKIIOYMUTEIbHBIX CIIydasX PaBHbI) COOTBETCTBYIOIIUX KaTEro-
puil GMOJIOrMYECKON MPOJYKTUBHOCTH 3a CUET OTPaHUYEHUM, HAJlaraéMbIX Tpaauluei
UCIIOJIb30BaHUsl OMOJIOTMUYECKOTO ChIPbSl M TEXHOJOIMEN IepepadaTbiBarolIedl Mpo-
MBILIUIEHHOCTH. [lo Mepe pa3BUTHS TEXHOJOTMH, a TAK)K€ U MU3MEHEHMs Tpaauluil B
cepy noTpeOsaeHHs] BOBIEKAIOTCA BCE HOBbIE KOMIIOHEHTHI OMOMAcCChl. DTO NPHUBO-
IUT, C OJAHOM CTOPOHBI, K HEMOCTOSHCTBY BEIMYMUH U MOHATHHA. C Ipyroil CTOPOHBI
UHTEHCUPUKALUs MOTpeOIeHNs BJeYeT 3a COO0M HEOOXOIMMOCTh HMCKYCCTBEHHOTO
HOBBILIEHUS TPOAYKIIMOHHBIX BO3MOYKHOCTEN MPUPOIAHBIX CUCTEM, WIIM XOTS OBl MO-
JEP’KAHMSI MX HA IPEXKHEM YPOBHE.

W, nakoHert, eme OJAWH BaKHBIA aCTIEKT paccMmaTpuBaemont mpoosemsl. [Ipu uc-
CJIeIOBaHUH MPOAYKLIMOHHOTO MPOIIECCa B SKOCUCTEMAX HEJb3s 3a0bIBaTh pa3inyus B
NOBEJECHUM BEILIECTBA U SHEPIHH. BemecTBo UUPKYIUPYET B CUCTEME, SHEPTHSI — HET.
Azot, docdop, yriepoa, Boga U Apyrue BEIIECTBA, BXOIAIINE B COCTaB XKUBOTO, LIHP-
KYJIUPYIOT Y€pe3 CUCTEMY M3MEHUMBBIM U CIIOKHBIM 00pa3oM. DHEPrus ke, OJHAKIbI
UCIOJIb30BaHHAs KaKUM-IMOO OPraHU3MOM, MPEBpAIIACTCA B TEIJIO M yTPAUHBACTCS
s cuctembl. [{ukina sHeprum He CcylecTByeT. DHEpPrus MOKET HaKaruluBaThes, cOe-
peratbcs (T.e. mpeoOpa3oBbIBaTHCS B Oosee 3 pexTruBHBIE (HOPMBI) U IEepeIaBaThCs U3
OJIHOM YacTH CUCTEMBI B APYTYI0, HO OHA HE MOKET OBbITh CHOBA MyLIEHA B JIEJ0, KaK
BOJa U MHUHEpPAJIbHbIE BellecTBa. JKUBbIE 3aMKHYThIE TEPMOJIMHAMHYECKUE CHCTEMBI
HEBO3MOKHBI.
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OTUM 3aKOHOM MPOJMKTOBAH SHEPre€TUYECKHUM MOJXO0Jl K M3YUYEHHUIO Mpoliecca
OMOJOTMYECKOTro MpoaylpoBanus. OCHOBOIMOJIOKHUKOM U aKTUBHBIM IpOIaraHiau-
ctom storo npuHimna 6wt I'.I'. Bun6epr. Ero paboTsl mo sHepreTudeckomy OanaHcy
o3ep benoe u Cestoe B KocrHo, nepBast u3 KoTopbix onyoaukoBana B 1934 r., o cy-
TH JIeJ1a IPOBO3IJIACUIIN YHEPTETUUECKUNA TPUHIIUIT UCCIEI0BAHUS SKOCUCTEM.

EJWHUAIBI U3SMEPEHUS ITPOJAYKIIMOHHBIX TOKA3ATEJIENA

[Iponykuusi BbIpakaeTcsd B BECOBBIX E€AMHUIAX MAaCChl CHHTE3UPOBAHHOTO 3a
CAMHUIY BPEMEHHU BEIEeCTBA, WIM €IUHUIAX 3aKIIOYEHHOW B HEM SHEPIHMH U OTHO-
CUTCS K €IMHULIE TUIOIAIU W1 00beMa cpeibl OOMTaHUsl.

VYaenbHas NOpoAyKUMs — MNPOAYKIMS K €IuHUIle OMOMAacChl, HArpuUMeEp, Mr
C/cyTku™*Mr chIpoil Macchl BOJOPOCIEH.

PaszmepHocTth k03¢ dunmentoB P/B u CAY, AU paccMOTpeHBI BBIIIIE.

KonuyecTBO CHMHTE3MPOBAHHOTO BEIIECTBA MOXKET BBIPAXKATHCS B BECOBBIX €/U-
HUIaX (MT, T, KT, T ¥ T.J1.) CyXOro, CBIporo (3kMBOTO), opraHudeckoro Bemiectsa (dry,
living or wet matter, ash-free = organic matter), B eIuHHIIAX yIJIepOJa, KUCIOPOIa
WJIM SHEPreTUYEeCKUX eMHULax. B mocnenneM ciydyae nepBuYHasi MPOAYKIHS OLEHU-
BaeTCA M0 KOJIMYECTBY PHEPTUU, 3aKIIOYEHHOW B CHHTE3UPOBAHHOM BEILIECTBE.

[Ipu BbIpaskeHHH OMOMACCHI OTCYTCTBYET €IMHUIIA BPEMEHHU, MOCKOJIBKY 3TO CTa-
TUYECKasl BEJIMYMHA, HAIPUMEP, MT' CHIPOM MacChI/JI.

[Ipu nepexoae OT OAHUX €IMHULL U3MEPEHUS K JPYTUM MOJIb3YIOTCS MEePEXOIHbI-
MU KO3 UIIMEHTaMH, MOTy4aeMbIMH HAa OCHOBAaHMHU OallaHCOBOTO YpaBHEHHs (POTO-
cuHTe3a. BenmuuHbl K03 GUITMEHTOB HETIOCTOSTHHBI M 3aBUCST OT COCTaBa OpraHude-
CKOTO BEIIECTBA, MPEKJE BCETO OT COOTHOIIEHUS B HEM KUPOB, OEITKOB U YTIIEBOJIOB.
OpHako cOCTaB OPraHUYECKOTO BEIIECTBA KUBBIX OPTaHU3MOB M3MEHSETCS B JIOCTa-
TOYHO Y3KUX mpenenax. [loaromy m mepexomHbie KOADPHUITMEHTH U3MEHSIOTCS HE
OYCHb CUIIBLHO. B ruapobuosiornu npu BeIpaKEHUW TEPBUYHONU MPOTYKIIUU TIIIAHKTO-
Ha, mepuduToHa U MUKPODUTOOCHTOCA UCXOAAT U3 CISAYIOMNUX MPEANOCHIIOK: SHEP-
TEeTUYECKUN SKBUBAJIICHT KUCJIOPOJA TIPU OKUCIEHUU OPTaHWMYECKOTO BEIIEeCTBA CMe-
maHHoro coctaBa paBeH 14,2 JIx/ mr O, wm 3,38 kkan/ mr O, — OKCHKaJIOpUHHBII
kod(ddurreHT; B oprannueckoM BemiectBe comepxkutcs 40-50 % yrmepona; apixa-
tenpHBI K0dhdumment (JIK) pasen 0,8, a oOpaTtHas eMy BelIMYMHA aCCHUMIISIIIMOH-
Heli kK03 dumment (AK) — 1,25. JIK — 310 oTHOIIEHNE YMCIa MOJEKYN WA 00bhemMa
YTIEKHUCIIOTO Ta3a, BRIICISIEMOTO IPH OKUCICHUHA OPTaHUYECKOTO BEIIECTBA, K YHCITY
MOJIEKYJ WJIH 00BEMY KUCIOpoaa, HeoOxoaumoro aiis ero okucienus (CO, /0, ). AK
— 3TO OTHOIIICHHE YHCIIa MOJIEKYJ MIH 00beMa KHCIOPO/1a, BBIIEISIEMOTO MIPU CHHTE3E
OpPTaHUYECKOTO BEIIECTBA, K YUCITY MOJIEKYJ M 00beMY aCCUMUIMPOBAHHOTO yTJe-
kucioro raza (Oy/ CO,). [Ipu >TuX ycrnoBusix nepexoanbie KodOPUITUEHTHI CIIeTyTO-
uwe: 47,1 Ix =1 wmr C; 3,33 mr O,=wmr C; 1 mr O,= 1 Mr cyxoro BeniecTBa;
0,65 mr opranunueckoro BemectBa = 1 mr O,; 0,30 mr C =1 mr Oy;
2,15 mr oprannyeckoro Bemectsa = 1 mr C.

Tema: Metoapl onpeiesiCHUs TIEPBUYHOMN MTPOTYKIIUT
Bonpocuwi:
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. Teopernueckas OCHOBAa METOJIOB OIIPEACIICHUS ITIEPBUYHON TPOAYKLIUH

2. OmnpeneneHue NEPBUYHON MPOITYKLUHU MO YPOKaI0 («OMOMACCHBI METO

3. OmpeneneHue MepBUYHON MPOIYKUUHU MO U3MEPEHUIO KHCIOpoJa («KUCIO-
POJIHBIEY» METO/IbI)

4. OnpeneneHue NEPBUYHON MPOAYKIIMH 10 TOTPEOJICHHUIO ABYOKHUCH YIiiepoaa

5. Onpezenenvie nepBUYHON NPOAYKIIUHU IO COAEPKAHUIO XJIOopoduLia

6. OmnpeneneHne NEPBUYHON TPOIYKIMHU MO (PIIyOPECIICHINH

7. JucTraHUMOHHBIE METO/IBI ONPEAEIICHUS IEPBUYHON MPOAYKIIUU

[Ipe3enranus o JTAHHOM JEKUUU JOCTyITHA o aapecy:

http://elib.bsu.by/handle/123456789/130965

Tema: PacnipenieneHre MepBUYHON MPOIYKIIUMK B Orochepe

Bonpocuwi:

MexnyHapoaHas Ouonoruyeckas rnporpamma

OO6m1as orieHKa MPOYKTUBHOCTH OMOChEphI

[[InpoTHOE M3MEHEHHE TMEPBUYHON NPOIYKIIMN KOHTUHEHTAIBHBIX SKOCUCTEM
Pacnpenenenue nepBuyHOM NpOAYKIIMA B MUPOBOM OKEaHe

BepTtukanbHoe pacnpeneneHre NEpBUYHON NPOIYKIIMU B HA3€MHBIX U BOJIHBIX
HDKOCHCTEMAX

OTHollIeHHE «IIPOAYKIMs/OnoMacca» B HA3eMHBIX U BOJHBIX IKOCUCTEMAaX

Nk W=

53\

Tema: ®axTopspl, IMMUTUPYIOIIUE NEPBUYHYIO ITPOLYKIIHIO

Bonpocwui:
1. ®akTopbl, TMMUTHPYIOLIME NEPBUYHYIO NPOAYKIHUIO B HA3EMHBIX COOOIIECTBAX
2. @®axTophl, JMMUTUPYIOIIKE TEPBUUHYIO MPOAYKIIMIO B BOJHBIX COOOIIECTBAX

KOHCYMEHTbDI

Kypc nexkuuit Cemenuenxko B.Il. KoHCyMeHTBI M MX POJIb B 3KOCHCTEMAX:
Kypc aexumii / B.II. Cemenuenko. — Munck: BI'Y, 2004. — 95 c.

Hoctynen no cepiike: http://elib.bsu.by/handle/123456789/20644

B kypce nekuuii W3JI0)KEHbI OCHOBHBIE IOJOKEHUS, KACAIOIIMECS PA3THYHBIX
KJIacCU(pUKauii KOHCYMEHTOB, UX CBSI3€W ¢ UCTOYHMUKAMU NUIIU U 3P(HEKTUBHOCTH €€
UCIIOJIb30BaHUs, B3aUMOIEHCTBUSI KOHCYMEHTOB MEXIy c000i, BOMPOCHI MPOAYKTHB-
HocTU. PaccmaTpuBaercs psia OOIIEIKOIOrHUECKUX BOMPOCOB, KOTOPbIE CIIOCOOCTBY-
IOT MOHUMAHUIO MPOIIECCOB, MPOTEKAIOIIMX B COOOIIECTBaX KOHCYMEHTOB: OLIEHKA
MOTOKOB SHEPTUH, TPOPHUECKHE OTHOUICHHUS MEXIY MOMYyIALUUIMU, TPUHLUIIBI OHO-
MaHUITYJIMPOBaHUs, OOLIME 3aKOHOMEPHOCTH pacdera NpPOAYKLUH, palyOHaIbHAs
AKCILTyaTalys MOMYJISIUH.

PEAYUEHTHBI B ECTECTBEHHbBIX U UCKYCCTBEHHBIX 3KOCH-
CTEMAX

Kypc nexuuii /Kenoaxkoea P.A. PexyueHTbl B €CTECTBEHHBIX M MCKYCCTBEH-
HbIX 3KkocucTeMax: Kypc gexkumii / P.A. Keapakoa. — Munck: BI'Y, 2001. — 67 c.
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B u3maHumM m3M0OKEHBI OCHOBHBIE TOHSATHS O PEIYIIEHTHOM 3BEHE 3KOCHCTEM,
O0COOEHHOCTSIX Pa3JIoKEHUs] OPraHUYECKOT0 BEUIECTBA B Ha3€MHBIX U BOJHBIX IKOCH-
cremax. OxapakTepr30BaHbl OCHOBHBIE TPYMIIbl OPraHU3MOB, YYACTBYIOIIUX B a3po0-
HBIX U aHA’POOHBIX CTAAMIX NECTPYKIUHU, MPUBEAECHB OCHOBHBIE METOJAbI UX H3yYe-
HUSL.

bueon M. Penyuentsl u nerpurodaru / M. buron, JIx. Xapnep, K. Tayncenn //
Oxonorus. Ocobu, monynasanuu U coodmiectsa. B 2-x tomax. T. 1. I'maa 11. / M. bu-
roH, JIx. Xapnep, K. Tayncenn — M.: Mup, 1989. 524-564.

B rnaBe yyeOHMKa m0oApoOHO paccMaTpUBAETCs CYTh MPOLECCa Pa3IOKEHUsT opra-
HUYECKOTo BellecTBa. PaccmaTpuBatoTcs 0COOCHHOCTH Pa3ioKEHUSI OPraHHUYECKOTro
BelllecTBa OaKkTepusiMu, rpudamu, nerpurodaramu, konpodaramu, Hekpodaramu.

2. IPAKTUYECKHWM PA3IEJ

TeMbl J1a00paTOPHBIX 3aHATHI

1. IlosieBble MeTOAbI HMCCJIEIOBAHNS NMEPBUYHBLIX MPOIYHEHTOB BOIHBIX IKOCH-
cTteM (6 yacoB): oTO0p Mpo6 duroraHkTOoHa, huTonepruduToHa, MUKPOOUTOOESHTO-
ca, Makpo(uToB, NepBuYHasi 00paboTka U GUKcalys; OLEHKA OCHOBHBIX THIPOIKOJIO-
ITMYECKUX MapaMeTpoB (TeMIiepaTypa, Ipo3pavyHOCTb, FIEKTPONPOBOIHOCT, PH, KOH-
LEHTpaIUsl PACTBOPEHHOTO B BOJE KHUCIOPOAa). 3aHATHE MPOBOAUTCS B IMOJIEBBIX yC-
J0BUSX (TIpy[).

1. PykoBOACTBO MO METOAAM THIPOOHOIOTHYECKOTO aHaIN3a MOBEPXHOCTHBIX BOJ

1 TOoHHBIX oTioxenuit. JI.: I'mapomereonsnar, 1983. 240 c.

2. OnpenesieHue NEPBUYHON MPOAYKIMHU IVIAHKTOHA METOAOM CKJISTHOK B KHCJIO-
poaHoii Moaudpukanuu (6 4acon).
1. T'uppobuosiornyeckuit npakTukyM. Yactb 2. Metobl onpeaeieHus: Onojoruye-
ckoit mpoxyktuBHoctu/ Ilom pen. B.J[. denopoBa nu B.M. Kankosa — M.: MI'Y,
1999.
2. IlepBruyHast mpoAyKIHs TUIaHKTOHA / MeTonnyeckue peKoMeHIaluu mo coopy u
00paboTKe MaTepHagoB MPHU THAPOOHMOIOTHIYECKIX HCCIET0BAHUAX HA MTPECHOBOI-
HbIX Bojoemax. duronnankroH u ero npoaykuus. — JI.: T'ocHUOPX, 1981. — C.
16-25.

3. Onpenenenue coaep:kaHus XJ10poduiia-a B IJIIaHKTOHe (4 Jyaca)

1. Onpenenenue coaepxaHus XJI0poduiia-a B TNIaHKTOHE / MeToandecKkne peKo-
MEHJAINU 10 cOOpYy U 00paboTKEe MAaTEepHANIOB MPH TUAPOOMOTIOTHUECKUX HCCIIe-
JOBaHMUSIX Ha TPECHOBOJTHBIX BojoeMax. DHUTOIUTAHKTOH U ero mpomaykiwms. — JL.:
'ocHHUOPX, 1981. — C. 25-30.

2. SCOR-UNESCO Working group Ne 17. Determination of photosynthetic pig-
ments in sea-water / Monographs on Oceanologic Methodology. UNESCO, Paris,
1966. P. 9-18.

4. BropuyHasi IpoaAyKIHUsA: MeTOAbI pacuera (6 4acoB).
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MeTtob! onpeeneHus NpoIyKIMU BOAHBIX KUBOTHBIX / oA pea. ['.I'. Bunbepra. —
Munck: Bermimas mkoia, 1968. — 246 c.
5. Ounenka 3¢ ¢eKTUBHOCTH PAdOTHI OYMCTHBIX COOPY:KEHUH MO THAPOOUOJIOTH-

YeCcKHM Nnokasareysim (6 yacos).

1. Tpugonos O.B. Ouenka >3ppeKTUBHOCTH PabOTHl OUUCTHBIX COOPYKEHUN IO TH/I-
pPOOHOIOTMYECKUM MOKa3aTesiM: Metoauueckue pekomernaanuu / O.B. TpudoHos,
T.A. MakapeBuu — Munck: bBI'Y, 2007. — 24 c.

3. KOHTPOJIb CAMOCTOSATEJBHOM PABOTBI CTYJEHTOB
CTpyKTypa peiiTUHIOBOM CHCTEMBbI

CrtpyKTypa peHTHHTOBOI CHUCTEMBI MPHUBEACHA B y4eOHOM MporpaMme mo y4deo-
HOU nucumiuinHe «buotnyeckuid kpyropopot» s cnenuainsHoctd 1-33 01 01 buo-
9KOJIOTHsl, KOTOpast JOCTYITHA 10 apecy

http://elib.bsu.by/handle/123456789/130964

BOl'[pOCLI H 3aJaHus 1JI CAMOKOHTPOJIA

1. YkaxxuTe, Kakol TUII HOBOOOpPA30BaHUSI OPraHMUECKOTO BEIECTBA XapaKTEepPeH
TUISL:
a) Cyanophyta
6) Prochlorophyta
B) TOJIOCEMEHHBIX PACTEHUI
r) OypBIX BOJOpOCTen
1) TalIOPOTHUKOB
) IKCTpeMalIbHO raopuiabHbIX apxebakrepuit Halobacterium salinarium
3) HUTpU(PHUIIUPYIOIMIUX OaKTepUid
1) TeIMo0aKTepuit
K) 3€JICHBIX OaKkTepuit
J) KpacHBIX BOJOPOCIEN
M) XBOIIIEH
H) TIOKPBITOCEMEHHBIX PACTCHUI
2. TlpuBenute mpuUMEpPHI SKOCHCTEM, B KOTOPBIX XEMOABTOTPOQBI SIBISIOTCS
VWCTUHHBIMU TIEPBUYHBIMH MTPOTYIIEHTAMHU.

4. HaubGonee pacnpocTpaHEHHBIMH a30T(HUKCATOPAMU CpEIU CHUHE3ETIEHBIX
BOJIOPOCJIEH ABISIOTCS BUJIBI POJIOB ...

5. JlaiiTe onpenesnieHuEe MOHATHUS «IIEPBUYHBIE TPOAYLIEHTHI»

6. B dyem 3akmouaercs diopucTudeckas O0COOCHHOCTh 3Ja(ouiabHbIX
COO0IIECTB BOAOPOCIIEH?
7. YKaxxuTe OCHOBHON (POTOCUHTETUYECKUM MUTMEHT TeIN00aKTepHid

8. Ilepeuncnure GyHKIMOHATIBHBIE TUITHI IEPBUYHBIX MPOAYLIEHTOB
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9. Ilepeuncnure OCHOBHBIE  OHOreOXMMHUYECKHE  (YHKIUH  MEPBUYHBIX
POYLIEHTOB.

10. Ilepeuncnute mopdo-pusznosornueckue  agantanuv  31aGoPUIbLHBIX
BOJIOPOCIIEH K CTIEIM(UYECKUM YCIOBUSIM OHOTOMA

11. HaiiTe onpenenenre OUOreOXUMUYECKOTO KPyTrOBOPOTa

12. Jlalite onpeneneHrne XeMOCUHTE3a

13. B ueM 3axiroyaeTcsi NPUHIMIHAIBHOE OTINYUE OAKTEPUOXIOPOPUIIIOB OT
XJIOPO(UIIIOB 3€JCHBIX PACTCHUI?

14. B kakux eIuMHHUIIAX MOXKET ObITh BhIpa)KE€HA MEPBUYHAS TPOLYKLINS?

15. Uto sdBnsieTcsi TEOPETUUECKOM OCHOBOM IS pacdeTa NEepexXOdHBIX
KO3((PUIIMEHTOB OT OJIHUX €AUHUI] BBIPAXKEHUS TEPBUYHON MPOAYKIIMH K APYTUM?

16. Uto oTpaxkaroT aCCUMWJISIIMOHHBIN U JIbIXaTeabHbIN KOdhduimento? Yemy
PaBHBI UX CPEIHUE BEJIMYUHBI JJIs TIIAHKTOHA?

17. OObscHuTE (U3NYECKUN CMBICI CJIEAYIONIMX BEIUYMH: CyTOuHbId P/B-
K03 uIMEeHT Bojxopociel paBeH 2; cyrouHblii P/B-koad¢unuent Bomopocnei
paBeH 1; cyrounsiii P/B-koaddunuent Bogopocneit pasen 0,5;

18. IIpaBOMOUHBI ~ M  BBIPAKEHHUS  IIPOAYKTUBHOCTh  IIJJAHKTOHA»,
«IPOYKTUBHOCTD TOJIS», «PHIOOMPOAYKTUBHOCTH»? Kakyio CMBICIOBYIO Harpysky
HECEeT KaXKJ0€ U3 HUX?

19. Kakoii wu3 moOKa3zarele TOYHEE BCETO OTPa)XaeT HMHTECHCUBHOCTD
npoaykimonHoro mnpoiecca -P/B, AY wiim CAU? ApryMeHTUpYHUTE OTBET.

20. VYkaxwute pazmepHocts P/B, AU u CAY

21. [IlpuBenete npumep cOOOIIECTB, MEPBUYHYIO MPOAYKIIUIO KOTOPHIX MOMXKHO
paccuuTaTh «0MOMAaCCHBIMY» METOI0M

22. llpuBenete npumMep cOOOIECTB, MEPBUYHYIO MPOAYKIIUIO KOTOPHIX MOYXKHO
paccuuTaTh METOJIOM CKJISTHOK B KUCJIOPOJHON MoupuKanuu

23. IlpuBenere npuMep cOOOIIECTB, NEPBUYHYIO MPOAYKIUIO KOTOPBIX MOYXHO
paccUMTaTh «a3pOJANHAMUYEKCHUM» METO0M

24. llpuBenere npuMep 3KOCUCTEM, MEPBUYHYIO MPOIYKLIHUIO KOTOPBIX MOYHO
paccuMTaTh 10 U3MEHEHUIO COJIEPKAHUS KUCIOpoJa B CBOOOJHOM BOJIE BOJOEMA

25. Kakue wu3 wu3BecTHIX BaM MeTOAOB MNPUTOIHBI I ONPEACIICHUS
NEPBUYHOM MPOIyKIMU nepuduroHa?

26. Kakme wu3 wu3BecTHhIX Bam MeETOOOB MNpUrOAHBI MJIA ONPEIEICHHUS
NEPBUYHON MPOAYKIIMU MUKpOPUTOOEHTOCA?

27. Kakue XapaKTepUCTUKH 3KOCHCTEMbl HEOOXOAMMO 3HaTh JJI OLEHKH
WHTETpajIbHON NEPBUYHOM MTPOAYKIMU BCETO Bogoema?

28. Kakue meroasl Hambojee MUPOKO HCHOJB3YIOT JJISl OLUEHKH IMEePBUYHOM
MPOAYKIMU JIECHBIX 3KOCUCTEM?

29. Vxkaxute HauboJee BEICOKONPOAYKTHBHBIE 30HBI MUPOBOTO OKeaHa

30. UYem oOBscCHsE€TCA BBICOKas NPOAYKTUBHOCTH 3KOCHCTEM KOPaJIOBBIX

pudos?



31.
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[lepeHoc »3Heprum B cOOOIIECTBE KOHCYMEHTOB XapaKTEpU3yeTCs Tpems

kodpdunmrentamu: 3pPekTUBHOCT, NOTpeOIeHus, YPPEKTUBHOCTh ACCUMUWISIIUNA U
s pexkTUBHOCTD MpoaylupoBaHus. OOBICHUTE UX CYTb.

32.
33.
34.
35.
36.
37.
38.
39.

B uem 3akirouyaeTcs cyTh NPUHIMIIA HAKOIIJIEHUS B TPOPUUECKUX LeTsX?
Kak paccuntbiBaeTcst K03(pPULUMEHT yCBOECHUS MUIIN?

ITepeuncnure OCHOBHbIE 3aKOHOMEPHOCTH BHYTPUBUA0BON KOHKYPEHIUH.
ITepeuncnure OCHOBHbIE 3aKOHOMEPHOCTH MEKBHUIOBOW KOHKYPEHLIUH.

Yro Takoe pauron? Kak 3aBUCUT palliOH OT MacChl TeJIa YKUBOTHBIX ?

YTO NOHMMAIOT IO UHTEHCUBHOCTBIO TUTAHUSA?

Yrto Takoe AeTpUT?

B uyem pasznuunMe UCHONB3yeMBIX CIIEHApUEB OWOMAHUMYJSIUH — —

«OMOMaHUITYJINPOBAHUE CBEPXY» U «OMOMAHUIYJIMPOBAHUE CHU3Y»?

40.
4].
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

l.

JlaliTe onpeneneHue NOHATHIO PEAYLIEHTHI.

Posb rpuboB B pa3pylieHuu MEPTBBIX OPraHUYECKUX OCTATKOB.
Ponb GakTepuil B pa3pylieHUN MEPTBBIX OPraHUYECKUX OCTATKOB
[lepeunciure OCHOBHBIE TPYIIIBI IETPUTO(AroB.

Posb mpocTeitmmx kak nerputodaros.

Hemartonpl, KOJTOBpaTKHU U MOYBEHHBIE KJIEIIN KaK JeTpUTodary.
JloxieBbie YepBH Kak JeTpUTO(]aru, ux 3HaueHHe.

Posib MOJUTIOCKOB Kak JeTpUTO(dAaros.

OCHOBHBIE TPYIITHl HACEKOMBIX-TETPUTO(AroB.

[ToBenenvyeckre aganTauu >KyKOB-MOTHJIBIIIUKOB.

OcHOBHBIE TPYIITBI HEKPOHAroB U UX aTANTAIIHH.

[Ipomecc ob6pazoBanus Topdha, ero craauu.

[IpoucxoxneHne u HaKOIJIEHHE KaMEHHOTO YTJIA U He(PTH.
OcHOBHbIE HaMpPaBJICHUS OMOPEMETUALIUH.

['ymuHOBBIE BelecTBa B Onocdepe u ux GyHKIUH.

TecThbl 1JIs1 CAMOKOHTPOJISA

Kakoil nporiecc HOBOoOpa3oBaHMsI OPraHMYECKOTO BEIECTBA XapaKTepeH

s Cyanobacteria (Cyanophyta)
1) okcureHHslit OTOCUHTE3
2) aHOKCUTEHHBIN (POTOCHHTE3
3) XeMOCHUHTE3
4) 6ecxnopodunbHbIii poTOCHHTES

2. Kakoii mporecc HOBOOOpa30oBaHHsI OPraHUYECKOTO BEUIECTBA XapaKTepeH s
Chloroxybacteria (Prochlorophyta):

1) okcureHHbIi PoTOCUHTE3

2) aHOKCUTEHHBII (OTOCHHTE3

3) XeMOCHUHTE3

4) 6ecxnopodunbHbIii poTOCHHTES
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3. Kaxkoit mporiecc HOBoOOpa3oBaHUsI OPraHUYECKOTO BEIIECTBA XapaKTEPEH IS
AKCTpeMalibHO ranoduibHbIX apxedakrepuit Halobacterium salinarium

1) okcureHHslit OTOCUHTE3

2) aHOKCUTEHHBIN (DOTOCHHTE3

3) XeMOCHUHTE3

4) 6ecxsopounbHbIN (HOTOCUHTE3

4. Kakoii nporecc HoBOOOpa30BaHUsI OPraHMUECKOTO BEIIECTBA XapaKTepPeH IS
KpacHbIX BOJIOPOCIEH

1) okcureHHbIil poToCHHTE3

2) aHOKCUTEHHBII (OTOCUHTE3

3) XeMOCHUHTE3

4) 6ecxnopodunbHbIii poTOCHHTES

5. Kakoii mporiecc HOBOOOpa30BaHUSI OPraHMYECKOTO BEIIECTBA XapaKTEePEH IS
OypbIX BOJOPOCIEH

1) okcureHHbIil poToCHHTE3

2) aHOKCUTEHHBII (OTOCHHTE3

3) XeMOCHUHTE3

4) 6ecxsopouabHbIN (HOTOCUHTE3

6. B uem 3akmouaercsa Quopucthueckas OCOOCHHOCTH  371a(oPUIbHBIX
COO0O0IIIECTB BOJOPOCITEH?

1) BeICOKOE pa3HOOOpa3ne AMATOMOBBIX BOJOPOCIICH;

2) BBICOKOE Pa3HOOOpa3He KENITO-3eJIEHBIX BOJIOPOCIICI;

3) BBICOKOE pa3HOOOpa3re CHHE3EICHBIX BOAOPOCTIEH;

4) BbICOKOE Pa3HOOOpa3ne IBIIICHOBBIX BOJIPOCIEH

7. YKaxuTe NpaBUIIbHbIE BADUAHTHI:

1) nepBuuHas IPOAYKIHS — 3TO HHTEHCUBHOCTh 00pa30BaHUs OPraHUYECKOTrO
BEIIECTBa aBTOTPO(HBIMHU OpraHU3MaMHu;

2) nepBUYHAas MPOIYKLHS — 3TO CKOPOCTh 00OPA30BaHUsI OPraHUYECKOTO
BEIIECTBa aBTOTPO(HBIMHU OpraHU3MaMHu;

3) uncTas nepBUYHAS NPOAYKLUSA — 3TO Pa3HOCTh MEXK]ly BAJIOBOM NEPBUYHOM
OPOAYKIMEH U AbIXaHHEM aBTOTPO(PHBIX OPTaHU3MOB;

4) ynenpHas mepBUYHAs MPOAYKLHUS — 3TO UHTEHCUBHOCTh 00pa30BaHuUs
OpPraHMYECKOTO BEIIECTBAa aBTOTPOPHBIMU OpraHU3MaMHU;

5) mepBuUYHAs POIYKITHS COOOIIECTBA — 3TO Pa3HOCTh MEXKTy BAJTOBOU
NEPBUYHOMN MPOIYKIIMEN U TBIXaHUEM aBTOTPO(PHBIX OpPraHU3MOB;

6) mepBUYHAS TIPOTYKITHS COOOIIECTBA — 3TO Pa3HOCTh MEXK Ty BaJTOBOU
NEPBUYHOMN MPOIYKIIMEN U TbIXaHUEM aBTOTPO(HBIX U TeTepOTPOPHBIX OPraHU3MOB;

7) P/B-x0o3¢ duninenT xapakTepu3yeT CKOPOCTh TPOTYKIIMOHHOTO TPOIECcCa;

8) P/B-xo3dduiineHt xapakTepu3yeT UHTEHCHBHOCTH MPOAYKITHOHHOTO MPOIIeC-
ca;
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9) BaymoBas mepBUYHAS IPOIYKITHS BCEeTa OOJIBIIE YUCTON MEPBUYHON TIPOTYK-
VIS

10) accHMUTSTIMOHHOE YMCIIO0 TIPEJCTABISIET COO0I OTHOIIEHUE YNCTOM MEePBUY-
HOW MPOIYKIINHN K KOJMYECTBY XJIOpOPHILIa-a;

11) uncTast IPOAYKIMS UTAHKTOHA COCTABIIACT 2 I' OPraHHYECKOro BEIIECTBA/M °

12) 6uomacca pUTOTUTAHKTOHA COCTABIISIET 3 MI/JIUTP B CYTKH;

8. B Kakux W3 TEPEUMCIICHHBIX HIKE OKOCHCTEM MOXHO ONPEICITUTh
NEPBUYHYIO MPOAYKIHIO (PUTOIUIAHKTOHA METOJIOM CKJISTHOK B KHCJIOPOJHOM
MoauduKanumn?

a) onuroTpoHoe 03epo;

0) Me3oTpodHOE 03epo;

B) MEJIKOBOJHAsI peKa C OBICTPHIM TCUCHHUEM;

r) c1ab0dBTPOHBIN TIPYI;

9. KakuM METOOM MOXHO ONPENEIUTh MEPBUYHYIO MPOAYKLHUIO TUIAHKTOHA B
TPONMUYECKOU 30HE MUPOBOIro OKeaHa:

1) MeToA CKJISTHOK B KMUCIIOPOJHOW MOIU(DUKAIIUN

2) METOJ] CKJISTHOK B PaJMOYTIIEPOIHON MoaupuKauuu

10. KakuM METOIOM MOKHO OTNPEAEIUTh MEPBUYHYIO MPOIYKIUIO JIyTOBOH pac-
TUTEIBHOCTH

1) MeTo/10M YKOCOB

2) a’poAMHAMHYECKUM METOJIOM

3) METOIOM M30JTUPOBAHBIBIX 0OHEMOB

11. YxkaxuTe, O KaKUX €3 TMPHUBEACHHBIX HIDKE TPyNN TEPBHYHBIX
IPOAYIIEHTOB XapaKTEPHO HOBOOOPA30BaHWE OPTraHUYECKOTO BEIIECTBA B TMPOIECCE
OKCUTEHHOTO ()OTOCHHTE3a

a) Cyanobacteria

0) Chloroxybacteria

B) TOJIOCEMEHHBIE PACTECHUS

) OypBIEBOAOPOCTH

1) TaOPOTHUKHU

&) IKCTpemanbHO ranoduibHble apxedakrepu Halobacterium salinarium

3) HUTPUDUIIUPYFOITHE OAKTEPHUH

1) reano0aKTepUn

K) 3€JICHbIE OAKTEPHUH

J1) KpacHbIE€ BOAOPOCIIN

M) XBOIIIH

H) MMOKPBITOCEMEHHBIC PACTCHHSI
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12. Vkaxkure, I KakuX U3 TMPHUBEACHHBIX HIDKE TPYyNN IEPBUYHBIX
IPOJYLIEHTOB XapaKTEepPHO HOBOOOPA30BaHME OPraHMYECKOTO BEIECTBA B IMpOIlEcCe
aHOKCUTEHHOTO (POTOCHUHTE3a

a) Cyanobacteria

0) Chloroxybacteria

B) TOJIOCEMEHHbIEC PACTEHUS

r) OypBIEBOAOPOCITH

1) TanOPOTHUKHU

K) IKCTpeMmalibHO ranoduibHble apxebakrepun Halobacterium salinarium

3) HUTPUDUIUPYFOITHE OAKTEPHUH

1) reano0aKTepun

K) 3€JIEHbIE OAKTEPHUH

J1) KpacHbI€ BOAOPOCIIN

M) XBOIIIH

H) MOKPBITOCEMEHHbIE PACTEHUS

13. Ykaxkure, I KakuX W3 TPHUBEACHHBIX HI)KE TPYNN TEPBUYHBIX
IPOAYIIEHTOB XapaKTEPHO HOBOOOpPA30BaHHWE OPTraHUYECKOTO BEIIECTBA B MPOIECCE
XEMOCHHTE3a

a) Cyanobacteria

0) Chloroxybacteria

B) TOJIOCEMEHHBIE PACTECHUS

r) Oypbie BOAOPOCIH

1) TaOPOTHUKHU

&) dKCTpeMalibHO TanoduiabHbie apxedakTepun Halobacterium salinarium

3) HUTPUDUIIUPYFOITHE OAKTEPHUH

1) reano0aKTepun

K) 3€JIEHbIE OAKTEPHUH

J) KpacHbIE BOAOPOCIH

M) XBOIIIH

H) MMOKPBITOCEMEHHBIE PACTCHHUSI

0) kene300aKTepuun

14. VxaxuTte, I8 KakoM M3 TPUBEACHHBIX HUXKE TPYNN TMEPBUYHBIX
IPOJYIIEHTOB XapaKTEepPHO HOBOOOPA30BaHME OPraHMYECKOTO BEIECTBA B IMpOIlECcCe
oecxsiopopuabHOro POoTOCUHTE3A

a) Cyanophyta

6) Prochlorophyta

B) F0JIOCEMEHHBIE PACTCHUS

r) Oypbie BOAOPOCIH

1) TanOPOTHUKHU

) IKCTpeMmanbHO ranoduibHble apxebakrepun Halobacterium salinarium

3) HUTPUDUIIUPYFOIITHE OAKTEPHUH

1) TeIMO00aKTepUH



K) 3eJIeHble OaKTepuu

J) KpacHbIe BOJAOPOCIU

M) XBOIIIH

H) MOKPBITOCEMEHHBIEC PACTECHUS
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15. OcHOBHOW  (POTOCHMHTETUYECKUH TMUIMEHT Telro0akTepuil  (BbIOEpUTE

NpaBUJIbHBII BapUaHT)
A) 6aktepuoxiopoduii-a
b) 6axTepuoxmopoduii-b
B) 6akTepuoxnopodmii-c
I') 6axTepuoxmopodmi-d
J1) 6akTepuoxsiopopu-g

16. OcHOBHOM (hOTOCMHTETUYECKUN TUTMEHT  IMaHOOakTepuil (BbIOEpUTE

NIPABUJIbHBIN BapUaHT)
a) xJiopodusi-a
0) OakTepuoxsiopoduini-a
B) (DUKOIMAaHUH
) 0aKTEPUOXJIOPOPUIII-E
1) XJIOPO(UII-B

17. YkaxuTe npaBUIbHbIC BAPUAHTHI:

1) KpyroBOpOT BEIlIECTBA U SHEPTUH B IKOCUCTEME;

2) KpyroBOpOT BEIIECTBA U IOTOK YHEPTUU B IKOCUCTEME;
3) MOTOK BEIIECTBA U SHEPTUU B SKOCUCTEME;

4) KpyroBOpOT BEIIECTBA B 3KOCUCTEME;

5) MOTOK SHEPrUU B SKOCUCTEME

18. YkaxxuTe npaBuibHbIE BAPUAHTHI:

1) nepBuyHas TPOAYKIHS — 3TO HHTEHCUBHOCTh 00pa30BaHUs OPraHNYECKOTrO
BEIIECTBa aBTOTPO(GHBIMHU OpraHU3MaMHu;

2) nepBUYHAs MPOIYKLHS — 3TO CKOPOCTh 00OPAa30BaHUsI OPraHUYECKOTO
BEIIECTBa aBTOTPO(HBIMHU OpraHU3MaMHu;

3) nepBUYHAas NPOIYKLHUSA — 3TO CKOPOCTh 00pa30BaHUsI OPraHUYECKOTO
BEIIECTBa reTePOTPOPHBIMU OPTraHU3MaMU;

4) ynenbHasi mepBUYHAs MPOAYKLHUSA — 3TO UHTEHCUBHOCTH 00pa30BaHuUs
OpPraHMYECKOTO BEIIECTBAa aBTOTPOPHBIMU OpraHU3MaMHU;

19. YkaxuTte npaBuibHbIE BAPUAHTHI:

1) nepBuYHas TPOAYKIIHSI COOOIIECTBA — 3TO PA3HOCTh MEK/Y BaJlOBOU
NEPBUYHOM MPOIYKIIMEHN U TBIXaHUEM aBTOTPO(PHBIX OpPraHU3MOB;

2) nepBUYHAs MPOIAYKIIHUS COOOIIECTBA — 3TO PA3HOCTh MEKY BaJIOBOU

NEePBUYHON MPOAYKIMEN U IbIXaHUEM aBTOTPO(PHBIX U T€TEPOTPOGHBIX OPraHU3MOB;
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3) mepBUYHAs IPOIYKIIUAS COOOIIECTBA — 3TO PA3HOCTH MEXKTY YHCTON
NEePBUYHOM NMPOAYKIMEN U IbIXaHUEM aBTOTPO(PHBIX OPraHU3MOB;

4) yucTas nepBUYHAsS IPOIYKIHUS — 3TO PA3HOCTh MEX]y BaJIOBOW MEPBUYHOM
MPOIYKIMEH U JbIXaHUEM MEPBUYHBIX TPOIYIIEHTOB;

20. YkaxuTe NpaBUIbHbIC BAPUAHTHI:

1) buomacca GpUTONIAHKTOHA COCTABISAET 3 MI/JIUTP B CYTKH;
2) buomacca GUTOIIJIAHKTOHA COCTABJISET 3 MI/JIHUTD;

3) GuoMacca (DUTOILIAHKTOHA COCTABISET 3 T/mox 1 M’

4) 6uomacca QUTOIIAHKTOHA COCTABILIET 3 I/M°

21. YkaxuTe nNpaBuibHbIC BAPUAHTHI:

1) yucras nepBUYHAs NPOLYKIUSA — 3TO Pa3HOCTh MEX]1y BaJIOBOW MEPBUYHOM
MPOIYKIMEN U JbIXaHUEM BCEX KOMIIOHEHTOB COOOIIECTBA;

2) yucTas nepBUYHAs MPOIYKIHUS — 3TO PA3HOCTh MEX]y BaJIOBOW MEPBUYHOM
MPOIYKIMEH U JbIXaHUEM MEPBUYHBIX MTPOIYIIEHTOB;

3) uncTas nepBUYHAS NPOAYKIHUS — 3TO Pa3HOCTh MEX]1y BaJIOBOW MEPBUYHOM
MPOIYKIKEN U JbIXaHUEM aBTOTPO(HBIX OPraHU3MOB;

4) yucTas nepBUYHAs POIYKIHUS — 3TO PA3HOCTh MEX]1y BaJIOBOW MEPBUYHOM
NPOIYKIKEH U JbIXaHUEM T'eTepOTPO(PHBIX OPraHU3MOB;

22. YKaxuTe npaBUIbHbIE BAPUAHTHI:

1) ynenbHas nmepBUYHAs NPOAYKLHS — 3TO CKOPOCTh OOpa30BaHUsl OPraHUYECKOrO
BEIIECTBa aBTOTPO(HBIMHU OpraHU3MaMHu;

2) ynenbHasi mepBUYHAs MPOAYKLHSA — 3TO UHTEHCUBHOCTh 00pa30BaHuUs OpraHU-
YECKOTr0 BEIIeCTBA aBTOTPOPHBIMU OPTraHU3MaMH;

3) ynenbHas nepBUYHAs MPOAYKLHS OTPakaeT KOJUYECTBO OPraHUYECKOIO Be-
IECTBA, CHHTE3UPOBAHHOTO 32 €IMHUILY BPEMEHH €IMHUIIEH MacChl aBTOTPO(HBIX Op-
TraHU3MOB;

23. YKaxuTe NpaBUIbHbIA BapUAHT:
1) P/B-ko3¢dunirenT xapaktepusyer CKOpOCTh MPOIYKIIMOHHOTO MPOIIECCa;
2) P/B-ko3¢dpuininent xapakrepusyer HHTEHCUBHOCTh POAYKIIMOHHOTO MPO-
ecca;
24. YxaxuTe NpaBUJIbHBIM BApUAHT:
1) BasioBasg mepBHYHAs MPOAYKIMS BCErJa MEHBUIE YHCTOM MEPBUYHON MPOAYK-
11Y;
2) BasioBasi MEPBUYHAS MPOIYKIUS BCEraa OOJbIIE YUCTOM MEPBUYHON MPOIYK-
11Y;
3) BajoBas nepBUYHASA MPOIYKIUS MOXKET OBITh KaK MEHbIIIE, TaK U OOJIbIIIe
YHUCTOM MEPBUYHOM NMPOAYKIIUY;

25. YKaxuTe NpaBUJIbHBIM BApUAHT:
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1) accCHMUIIIIMOHHOE YHCIIO MPEACTABISAET COO0M OTHOUIEHUE YUCTON NEPBUY-
HOW MPOJYKIUU K KOJMYECTBY XJIOpopuiLia-a;

2) acCUMWIILIMOHHOE YHCIIO MPEACTABIIAET COOOM OTHOLIEHHE BAJIOBOW MEPBUY-
HOW MPOJYKIUH K KOJMYECTBY XJIOpopuiLia-a;

26. YKaxunTe NpaBUJIbHBIM BapUAHT:

1) nepBuyHas TPOAYKIHS — 3TO HHTEHCUBHOCTh 00pa30BaHUs OPraHUYECKOTrO
BEIIECTBa aBTOTPO(HBIMHU OpraHU3MaMHu;

2) nepBUYHAas MPOIYKLHS — 3TO CKOPOCTh 00OPAa30BaHUsI OPraHUYECKOTO
BELIECTBA aBTOTPO(HBIMU OpraHU3MaMu;

27. YKaxuTe NpaBUJIbHBIA BApUAHT:

1) P/B-ko3¢dpuiireHT — 3TO OTHOIIEHHE BaJIOBOM NEPBUYHOM MPOTYKIIUHU K
BEJIMYMHE OMOMACCHI IEPBUYHBIX MTPOAYLIEHTOB;

2) P/B-k03¢puireHT — 3T0 OTHOLICHHE YUCTON NEPBUYHON MPOTYKIIUHU K
BEJIMUYMHE OMOMACChI IEPBUYHBIX IPOAYLIEHTOB;

28. YkaxuTe npaBuIbHbIE BAPUAHTHI:

1) yncras npoayKUMs JIAHKTOHA COCTABIISIET 2 MI' OPTaHUYECKOTO BEIIECT-
Ba/JIUTP

2) yucTas NpOAyKUHU JITAHKTOHA COCTABIISIET 2 MI' OPIraHUYECKOTO BEIIECT-
Ba/JUTP B CYyTKH

3) uncTas NpOAYKIH MJIAHKTOHA COCTABIIAET 2 T OPTaHUYECKOTO BEIIECTBA/TIOA
1M ° 3aTOx

4) upcTas NPOIyKIHs IIAHKTOHA COCTABIIAET 2 I' OPraHUIECKOTO BEIeCTBa/M

29. VxaxuTe npaBuIbHbIA BAPUAHT:

1) acCUMUIIALIMOHHOE YHCIIO OTPAXKAET CKOPOCTh MPOAYKIIMOHHOTO MPOIIECCa;

2) acCCUMHWJIALIMOHHOE YHCIIO OTPakaeT UHTEHCUBHOCTh MPOAYKIIMOHHOT'O MTPO-
necca

30. YkaxxuTe npaBUIbHBIA BAPUAHT:

1) xo3siicTBEeHHAs! NPOAYKTUBHOCTh BCEr/Aa 00JIbllie OMOJIOTHYECKON MTPOTYKTHB-
HOCTH;

2) X034l CTBEHHAs! NPOAYKTUBHOCTh MEHBIIE WIIM PaBHA OMOJIOTMYECKON MPOTYK-
TUBHOCTH;

31. BoluepkHUTE BhIpaKEHUE, HE OTHOCSIIEECS K TaHHON KaTeropuu

a) BaJloBasl MepBUYHAS MPOTYKIIUS

0) UCTUHHBIN (HOTOCUHTE3

B) net primary production

) 00I11ast aCCUMUJISIINS

1) gross primary production

32. BbluepKHUTE BhIpaXXEHUE, HE OTHOCSIIEECS K TaHHON KaTeropuu
a) 4KrcTasl IepBUYHAS MPOTYKIIHS
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0) addexTuBHAS TIEPBUYHAS TPOTYKIUSI
B) HaOI0/1aeMblil POTOCUHTES

r) net primary production

1) IepBUYHAS MTPOTYKITUS COOOIIECTBA

33. BbluepKkHUTE BhIpaXXKEHUE, HE OTHOCSIIEECS K TaHHOU KaTeropuu
a) 4rcTas MPOIYKIHs COO0IIeCTBa

0) mepBUYHAS MIPOTYKIIHUS COOOIIECTBA

B) net production of community

I') YUCTask IePBUYIHAS TIPOLYKITHS

34, BrruepkHuUTE BBIpa)KEHUE, HE OTHOCSIIEECS K TAHHOM KaTErOpuun
a) BaJioBasl MepBUYHAS MPOTYKIIUS

0) obmmii poTtocuHTE3

B) 2QpeKTUBHAS IEPBUYUHAS TPOLYKIIHS

r) o0I1ast aCCUMUJIALIMS

1) gross primary production

35. BrruepkHuUTE BBIpa)KEHUE, HE OTHOCSIIEECS K TAHHOM KaTErOpuu
a) 4MCTas MePBUYHAS TTPOTYKIIHS

0) addexTuBHAS IEPBUYHAS TPOTYKIUSI

B) HaOrOTaeMbIid (POTOCUHTES

r) net primary production

1) 4hCTast IPOYKIUs COOOIIeCTBa

36. B kakux W3 NEPEYUCICHHBIX HIKE CIy4aeB MOXKHO ONpPEIEIUTh
NEPBUYHYIO MPOAYKLHUIO KO YPOKAI0»?

a) macTowuie, Ha KOTOPOM HE BBINIACAIOT CKOT;

0) coo0IIECTBO NMOTPYKEHHBIX MAKpO(MUTOB B pailloHe TUIsHKa KPYyITHOM TypOassl;

B) KyKypy3HOE I0JIe, 3alINIIaeMOoe OT BpeIUTEIeH;

r) KapToenbHOe MoJIe HEPAIUBOTO X03IMHA, HE OOPIOIIETOCs C BPEIUTEISIMU;

1) COOOIIECTBO (DUTOIJIAHKTOHA.

) TI0JIe, 3aCETHHOE POXKBIO;

3) macTOuIIe, Ha KOTOPOM BEIETCA BBINIAC CKOTA;

1) KapTodenbHOe MoJe, YaCTO MOCEUaeMOe CTaI0M JUKNX KaOaHOB,

K) 03€p0, B KOTOPOM OCHOBHBIM MEPBUYHBIM MPOTYILIEHTOM SIBJISIETCS
(UTOMIAHKTOH;

J1) 3apOCJI BO3AYLIHO-BOJAHBIX MaKpO(HUTOB;

37. Kakue 3nauenus P/B-xoadduiimenta 3a BereTallmOHHBIA CE30H MPUHUMAIOT
O0OBIYHO TIPU pacueTe NEPBUIHON MPOTYKIIMHA BO3TYIITHO-BOJHBIX MaKpO(UTOB

1)1

2)1,2

3)0,75



TOB

24

38. Kakue 3nauenus P/B-xoadduiinenta 3a BereTallmOHHBIA CE30H MPUHUMAIOT
O0OBIYHO TIPU pacueTe MEPBUYHON MPOTYKIIUUA OJHOJETHUX MOTPYKEHHBIX MaKpoQu-

1
2)1,2
3)0,75

39. Kakue 3nauenus P/B-kos>dduimenta 3a BereTallmOHHbIA CE30H MPUHUMAIOT
OOBIYHO IPH pacueTe NEPBUYHON MPOIYKIIMHA XapOBBIX BOJOPOCIEH

1
2)1,2
3)0,75

40. P/B-k03(¢¢UIIMEHT B X0/1€ CYKIIECCUH COOOIIIeCTBa
1) ymeHbIIaeTcs

2) yBEJIIMUYUBACTCS

3) ocTaeTcs HEM3MEHHBIM

41. Beibepute npaBuIbHBIN BapUAHT:

1) P/B-x03d uiiueHT BOJHBIX COOOIIECTB BhIIIE, YeM Ha3eMHbBIX

2) P/B-xoa¢dpuiimeHT BOIHBIX COOOIIECTB HIKE, YeM Ha3eMHBIX

3) P/B-ko3¢duiineHTsl BOAHBIX U Ha3€MHBIX COOOIIECTB OJTHOTO MOPSIKA

42 Bpibepute npaBuiIbHBINA BapUAHT:
1) P/B-xoad punrieHT 1ecHBIX COOOIIECTB BHIIIE, YEM HEIECHBIX
2) P/B-ko3dpurmeHT 1eCHBIX COO0IIEeCTB HIKE, Ye€M HEJIECHBIX

Tembl pepepaTon

1. Ilmanen — Bomopociu unu Oaktepuu? TaKCOHOMHYECKHH CTaTyC IHAaHEH,
MecTo B cucTeMe bakrtepuanbHOro M bBOTaHMYECKOTrO KOAEKCOB HOMEHKJIATYpPHI
OpPTaHU3MOB.

2. XeMOCHHTE3 Kak 3Tal YTHUJIM3allUd SHEPTUM MEePBUYHON MPOAYKIIMU M Kak

mponecc HOBOO6pa?>OBaHI/IH OpPraHM4Y€CKOTO BECIICCTBA.

3. ABTOTpO(HBIN MUKOIUIAHKTOH U €r0 POJib B MPOJYKTUBHOCTH OKEAHHMYECKUX

" IIPECHBIX BO.

AU,

4. B. W. BepHaackuii U €ro y4eHHe O ’KUBOM BELIECTBE.
5. llepBuuHbIE POAYLIEHTHI U IOYBOOOPA30BAHHUE.

6. DnadodunbHbIe BOJOPOCIN U UX POJIb B MOBBIIIEHUU MOYBEHHOTO MJI0I0PO-

7. DHepreTHYECKUi MOIX0] K U3YUYEHHIO OMOIOTUYECKOTO MPOTyLIHPOBAHUS

8. MexnayHapoaHas OMoJIOrHYecKasl mporpaMMa 1 €€ poJib B pa3BUTUHU MPOIYK-
LMOHHOT'O HANpaBJICHNUs B OMOJIOTUU
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9. Temmneparypa kak GakTop, TUMUTUPYIOIMIHUNA TEPBUYHYIO TTPOIYKIIUIO B BOJ-
HBIX U HA3€MHBIX IKOCUCTEMAX

10. ApanTaiuu mepBUYHBIX MPOJYIIEHTOB K 3KCTPEMaJIbHbIM YCIOBUSAM OOHTa-
HUS

11. buoMaHUMyNAIMs KaK MHCTPYMEHT PEryJMpOBaHUSl KadyecTBa Cpellbl U yC-
TOWYMBOCTH CUCTEM.

12. TIpoGiema aHTPOMOT€HHOTO ABTPOPHUPOBAHUS BOJIHBIX SKOCUCTEM

13. 3aKOHOMEpPHOCTH MOTPEOIICHUS PACTUTENBHOTO IETPUTA

14. KoHCYMEHTBI B arposKocucTEMax

15. IIpoMebicen u ero palmoHalIbHasi OpraHU3aus

Bomnpocsl 1J151 TOATOTOBKH K 3K3aMeHY

1. IlonsiTe GUMOTHYECKOTO M OMOT€OXUMHUYECKOTO KPYroBopoToB. IloToku sHep-
run. Kpyrosopor Beniects.

2. MecTo nepBUYHBIX MPOIYLIEHTOB B CTPYKType Ouocdeprl. Poib nepBUYHBIX
MPOIYIIEHTOB B OMOTHYECKOM (OMOT€OXUMUUECKOM) KPYTOBOPOTE.

3. IlonoxeHue nNepBUYHBIX NPOAYLEHTOB B KJIACCU(PUKALMOHHBIX CHCTEMAaxX Op-
FaHUYECKOTo MUpa 3eMIIu.

4. OyHKIHMOHAJIBHBIE TUIIBI NEPBUYHBIX MPOAYLIEHTOB

5. IlepBuuHbIE MPOAYLUEHTHI B OCHOBE HOBOOOPA30BAaHMSI OPTraHUYECKOIO BEIIE-
CTBA KOTOPBIMU JIEKUT OKCUTE€HHBINH (DOTOCHHTES.

6. IlepBuuHbIE TPOAYLIEHTHI, B OCHOBE HOBOOOPAa30BaHHs OPraHMYECKOrO BEIIe-
CTBA KOTOPBIMH JIEKUT AHOKCUTCHHBIN (POTOCUHTES.

7. IlepBUuHbIE TPOAYLIEHTHI, B OCHOBE HOBOOOPAa30BaHHs OPraHMYECKOrO BEIle-
CTBa KOTOPBIMH JIEKUT 0eCXJIOPOPUILTLHBINA TUT (POTOCHHTE3A.

8. IlepBuuHbIE MPOAYLEHTHI, B OCHOBE HOBOOOPA30BaHUSI OPraHUYECKOIO BEllle-
CTBa KOTOPBIMU JIEXKUT XEMOCUHTE3

9. buoreoxumuueckre GyHKIIUN EPBUYHBIX MPOIYIICHTOB

10. Ponb nepBUYHBIX TPOAYILIEHTOB B MOYBOOOPa30BaHUU U (HOPMHUPOBAHHUH TOY-
BEHHOT'O IJI0JIOPOAUSL.

11. Opadodunsusie Bogopocau

12. IlepBuyHas NpOAYKIUS: MOHATUS U ONPEIEICHUS

13. Onpenenenue nepBUYHON NPOIYKIIMH MO YPOXKAlO.

14. Onpenenenre NepBUYHON MPOAYKIMH «KHUCIOPOAHBIMHI» METOAAMHU

15. Onpenenenre nepBUYHON MPOAYKIMH 10 U3MEPEHUSIM JIBYOKHCH YIJIEpO1a

16. Onpenenenre NepBUYHON MPOAYKIIMH METOJOM PaJIUOAKTUBHBIX U30TOIIOB

17. Onpenenenre NEPBUIHON MPOAYKIIMH IO COECPKAHUIO XJIopodrmia

18. Onpenenenue nepBUYHON NPOAYKIIMA HA OCHOBAaHUU (PIIyOPECLIEHTHOTO aHa-
au3a. J{ucTtaHIIMOHHBIE METO/IBI.

19. ®akTopel, IMMUTHPYIOIINE NIEPBUYHYIO MPOIYKIHUIO B HA3EMHBIX 3KOCHUCTE-
Max

20. ®akTOpsl, TUMUTUPYIOLUE NEPBUYHYIO MPOIYKLUIO B BOAHBIX SKOCUCTEMAX
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21. O6mias oneHKa MPOAYKTUBHOCTH Orochepsl.

22. lllupoTHOE M3MEHEHNE IEPBUYHOM MPOAYKIIMH KOHTUHEHTAIbHBIX 3KOCUCTEM
U (aKTOPBI €T0 OIMPEACIIAIONINE.

23. BeptukanbHO€ M3MEHEHHE MEPBUYHON MPOJYKIMU B HA3€MHBIX M BOJHBIX
HKOCUCTEMAX

24. IlepBuyHas npoaykius B MUpOBOM okeaHe U (paKTOPbI €€ ONpeesIonne

25. KoHCcyMeHTHI Kak (DYyHKIIMOHAJIBHBIN 3JIEMEHT SKOCUCTEMBI.

26. Ko3BOJIIOIIMS XUITHUKA U KEPTBBI

27. Teopus ONTUMAJIBLHOTO H0OBIBAaHUS TUIIIH

28. CBs13b BEIMUMH PAllMOHA C MACCOM TeNa )KMBOTHBIX

29. Tunel nuTaHus 1eTPUTO(PAroB B BOJHBIX IKOCUCTEMAX

30. ®urodaru. Biuguue nonynsauun putodara Ha NOMYJISLMIO )KEPTBHI.

31. ®durodaru-punsTpaTophl

32. Tunbl nUTaHUS KOHCYMEHTOB

33. Hetput. Jetputodarus.

34. JleTpUTHBIE UETU TUTAHUS.

35. CrnexkTpbl MUTaHUS KOHCYMEHTOB

36. Konpodarus.

37. Hacrosnme XUIHUKA

38. Cneunanu3upoBaHHbIE U HECIIEHIMAIN3UPOBAHHBIE XUITHUKHU. DJIEMEHTHI I10-
BEJICHUS XUIIHUKA.

39. Mogens Jlorku-BoabsTepa

40. BiinssHME XMITHUKOB Ha IPOIYKLIUOHHBIE POLECCHI

41. HTpOayKIMS U yIaJICHHE XUIIHUKOB

42. YyxepoaHble BUAbI KOHCYMEHTOB M MX POJIb B 3KocucTeMax. MHBa3uBHbIE
KOPHUJIOPBL.

43. Bropu4Hasi IpOAYyKIIHS.

44. MeTtoiuuecKue OCHOBBI BEIPAXKEHUS U pacyeTa BTOPUYHOUN MPOTYKIIMU

45. Tlpoaykius nomymsiuid 6€3 MOCTOSTHHOTO MOTOJTHEHUS U C TIOCTOSTHHBIM T10-
MOJTHECHUEM (OOIIHE TIOIXOIbI)

46. Metoapl pacueta BTOpuuHOM nponykiuu (meroa bolicen-Hecucena, rpadu-
YECKHUU METO.).

47. Bausaue PakToOpoB Cpelbl Ha CKOPOCTh MPOAYIHUPOBAHUS OPTaHHUYECKOTO
BEILIECTBA KOHCYMEHTaMU

48. buoMaHUNyJSALMS: OCHOBHBIE IPUHIIUIIBI U MEXaHU3MBbI

49. OcHOBHBIE NIPUHLIMIIBI PACHIPOCTPAHEHUS PELYLEHTOB B IKOCUCTEMAX

50. Poinb 1 ydacTe MUKPOOPTaHU3MOB B OMOTCOXUMUYECKHX TTPOIIeccax

51. Dxonoruyeckass MUKpOOHOJIOTHS KaK HayKa

52. JlonHbI€ (MITOBBIC) OTIIOKEHHUS U XapAKTEPUCTUKA UX MUKPODIIOPHI.

53. Ilponeccsl 00pa3oBaHus U Pa3IOKEHUs TyMyca U TOMUHHUPYIOIAs POJib TPH-
00B.

54. CriocoObl yTUIIU3alMKA aKTUBHOTO Ujla

55. DKCTEHCHUBHBIE METOJIbI OUMCTKU CTOYHBIX BOJI, UX XapaKTEPUCTUKA U OCO-
OeHHOCTU
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56. Ucnonb3oBanue OMopeMenaluy ¥ YCIOBHS IPOBEIEHUS poLecca

57. Ponb mpocTteitimux B GyHKIIMOHUPOBAHUY aKTUBHOTO HJIA.

58. KauecTBEeHHbIE U KOJIMYECTBEHHbBIE XapPAKTEPUCTUKU COCTaBa MUKPOQIOPHI

AKTUBHOI'O MJIA

59. CumM6mn03 aeTputoharoB 1 MUKPOOPTAHU3MOB U €0 POJIb B Pa3I0KEHUU

OpPraHUYECKOTO BEIIECTBA

60. Tunbl SKOJOTUYECKUX CTPATETUN TPUOOB.

61. 3uMoreHHas, aBTOXTOHHAs U OJIUTOTpOodHAs MUKPO(DIIOpa, XapaKTEPUCTUKA

62. Pa3nokeHne OpraHn4ecKkoro BEMIECTBA B BOJOEMAX. 30HbI PACPOCTPAHEHUS
MHUKPOOPTraHU3MOB.

63. OOuras xapakTepuUCTHKa MPOLIECCOB OYUCTKUA CTOYHBIX BOJ. IIpenmyiectsa
OMOJIOTUYECKUX METOJIOB

64. CpaBHUTENBHBIN aHAIU3 PYHKIIMOHUPOBAHUS PEAYLIEHTHOIO 3B€HA B HA3EM-
HBIX 1 BOJHBIX DKOCHUCTEMAX.

65. DKOJIOrnyecKue CTpaTeruu MUKpOOPraHU3MOB: CPABHUTENBHBIN aHAIN3

66. MeToibl M3yUEHHS M y4eTa MUKPOOPraHU3MOB B 3kocucremax. [lokazarenu
BIIK u XIIK, nx xapaktepucTuka

67. buopemeaunarus. O01Iasi XapaKTepUCTUKA MPOIECCa U PEUMYIIECTBA B HC-
MOJIb30BAHUU

68. IIporiecchbl pa3noxkeHus OpraHuYECKOro BEIECTBA B aHAIPOOHBIX YCIOBUSIX.

AHa3poOHast OYMCTKA CTOUYHBIX BO/I.

69. [louBa kak cpena OOMTaHMS AJII MHUKPOOpPraHM3MOB. CBOWCTBA, BIUSIOLINX
Ha Pa3J0KEHNUE OPraHUYECKOTO BEIECTBA

70. OcHOBHBIE 3Talbl OYUCTKHU MOYBHI C UCIOJIb30BaHHEM OHopemenuanuu. bro-
pemeaunanus in situ u ex situ

71. OcobGeHHOCTH Pa3I0KEHUS OPTaHUYECKOTO BEIEeCTBA B TIOYBE

72. XapakTepuCTHKa BOJHBIX MUKPOOPTraHU3MOB U JECTPYKIUS OPraHUYECKOTO
BEILECTBA B BOJOEMAX

4. BCIOMOT ATEJIBHBIN PA3JIEJ
Y4eOHO-TpOrpaMMHBbIe MaTePUAJIbI

TunoBas yuebHast mporpamMmMa mo y4eOHOU nucruruinHe «buotuueckuit kpyro-
BopoT» 115 crienranbHOCTH 1-33 01 01 Buoskonorus noctymnHa o aapecy

http://elib.bsu.by/handle/123456789/2850

VYyebHast mporpamMma yupekIeHHs BBICIIETO 00pa30BaHUS MO y4eOHOW TUCITUTI-
auHe «OO6mmas sxkosorusy ais crneruaibHoctd 1-33 01 01 bruoskosorus 10cTyIHa Mo
aapecy

http://elib.bsu.by/handle/123456789/130964

Cnucok pexkomMeHayemMoi auteparypsl 1 UHTEpHET-pecypcoB
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Cnmcok peKoMeHayeMOu JUTepatypsl u MIHTEpHET-pecypcoB MpUBEIAEH B y4eo-
HOM TIporpamMme Mo y4eOHOW NUCHMIUINHE « BHOTHYeCKHii KpyroBOpoT», KOTOpas J10C-
TyITHA TIO aJapecy:

http://elib.bsu.by/handle/123456789/130964

Y4eOHO-METOAMYECKUM KOMILJIEKC 10 Y4eOHOU nuciuIinHe «buotuueckuit Kpy-

roBopo™ M cneuranbHoctu 1-33 01 01 buoskonorust 1ocTyreH no aapecy:
http://elib.bsu.by/handle/123456789/20873




