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1. LLenn ocBoeHns AUCLUMNINHDI
LlensiMn oCBOEHUS ANCLMNANHBI (MOOYNS) OKONOrMa pacTeHuni SBnsTCS

1. CchopMynmpoBath y CTyAEHTOB NPEeACTaBNEHNS O KOMMNEKCHOM BO3AENCTBUN 9KONOMMYECKNX
(PakTOpPOB Ha PaCTUTENbHbIE OPraHN3Mbl; MPUYEM HA PA3HbIX YPOBHSX XMBbIX CUCTEM :
pacTUTENbHbIE KNETKW, TKaHWU, OpraHbl, NONynsLmMmn, UTOLEHO3bI

2. [lo3HakoMUTb CTYOEHTOB C OCHOBaMM agantaunsMm pacTeHnin B NpoLiecce 3BOoLmnm
(MOpGONOrMyeckMmMm, aHaTOMUYECKUMU, COU3NONOrMYECKUMIN, BUOXMMUNYECKMI), KaK
npucnocobneHne K cpefe obutaHms; Ha OCHOBE 3TOro AaTb ONpPeLeNeHns pPasnmyHbIX
9KONOrnM4yecKmx rpynn no OCHOBHbIM dpakTopaM N XNIHEHHbIX GOOPM.

LlensmMu ocBOEHMS AMCUMNAVHbI (MOAYns) "OKONorns X1MBOTHbIX" SBNAIOTCS:

1) ®@opmmpoBaHme oyHAaAMeHTaNbHbIX NPEeACTABNEHNA O NPMHLUMNAX aganTaummn KpynHbIX TaKCOHOB
XUBOTHBIX K pPa3nnyHbiM (oakTopam Cpelbl M OPMEHTALMMN B OKPYXatoWweii cpese.

2) O3HaKOMIEHNE C PONbIO XMBOTHbBIX B TPOCOMYECKOW CTPYKTYpe B1OLEHO30B, 9KONOrMYECKNMI
rpynnamm XUBOTHbIX B pa3HbIX cpeaax obutaHus.

3) OcBoeHME TEOPETUHECKUX 3HAHWNIA 06 OCHOBHbLIX TOMEOCTAaTUYECKMX MEXaHM3MaxX B OpraHu3Me 1 B
NONYNAUMSX XUBOTHbBIX, O POSIM abMOTUYECKNX U BUOTUYECKUX DaKTOPOB B NOBEAEHWM,
goopMoobpaszoBaHnm, reorpadomyeckom pacnpocTpPaHeHNn XNBOTHbIX.

4) Oby4eHne HaBblkaM NMPUMEHEHUS NONYYEHHbIX 3HAHUI ONs peleHns 3aaa4 NPodeccoHanbHO
LEesTENbHOCTUN, 8 UMEHHO, B NPAaKTUKE MOHUTOPUHIa BANSIHAS (0akTOPOB CPebl Ha WaHChl
BbIXKMBAHUSI U PA3MHOXEHWS XNBOTHbIX

LlensiMm ocBOEHUSI AUCUMNAUHBI (MOaYNst) "DKONOrMsi MUKPOOPraHN3MOoB" SBNSIIOTCS:
- dopMupoBaHME NOHNMaHNS 0COBEHHOCTU CDYHKLIMOHNPOBAHUS MPOKAPUOTUHECKON KNETKN.

- OCBOEHME TEOPETMYECKUX 3HAHMI O CPYHKLIMOHANBHOM 1 TONUYECKOM pasHoobpasum
MUKPOOPraHM3MOB, 0COHEHHOCTSIX COOBLWECTB MUKPOOPraHM3MOB 1 MHOro0bpasnmn MetTabonmyeckmnx
nyTei.

- O3HaKOMMEeHMe ¢ BONpocaMu NpuKIanHon aKonorum.

- MprobpeTeHre HaBbIKOB aHann3a pas3nmnyHbIX rPynn MUKPOOPraHM3MOB B MPUPOAHbLIX cpeaax.

2. MecTo AUCLMNANHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenbHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pasoBaHus

[aHHas yyebHas aucuunnnHa BkntodeHa B pasaen " 53.B.1 MNpodheccroHanbHbIi" 0CHOBHOM
obpasosaTtesbHol Nporpammbl 022000.62 Skonorva 1 NPMPOaONoNb30BaAHNE N OTHOCUTCS K
BapmaTtusHol yactu. OcsanBaeTtcs Ha 3 Kypce, 5 cemecTp.

denepanbHbli rOCYnapCTBEHHBI 06pa3oBaTesbHbIfi CTaHAAPT NO HAMPaBIEHWIO MOATOTOBKU
"OKonorusi pacTeHuii, X1MBOTHbIX, MUKPOOPraHnamoB" (bakanaepuart) npegycMaTpuBaeT n3ydeHue
ONCUUNIMHDBI "DKONOrnsa pacTeHui, XUBOTHbIX, MUKPOOPraHU3MoB" B COCTaBe NpogpeccroHanbHOro
uukna gucuunnnH HanpasnexHus b3, ero sapuartnsHon yactm - b3.B1.

L5 0CBOEHUS AaHHOW ANCLMMNINHBI B 4acTK "IKOMOrns pacTeHunin" HeobXoanMbl 3HaHWS,
nony4yeHHble obyyarowmmMmcst B npouecce nsydeHns (6oTaHunkmn, CUCTEMATVKN pacTeHni, obLier
3KOMOrM 1 T.4.) U UICNONb30BATLCA AN faNnbHEWero 0CBOEHWs! KypcoB - buoreorpadousi, obuas
akonorus, bropasHoobpasmre, NonynsiLMOHHAsA SKONOrus, yueHne o buocgepe, MeToabl
6ronornyecknx nccnenoBaHuii, MetToabl GronHankaumn 6ropasHoobpasmnsi, cafoBo-NapKoBoe
MCKYCCTBO, NPOMbILWIEHHOE 1 BbITOBOE 03eNeHeHVe, NaHaWagToOBeAEHNE.
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JInst ocBOEHUSA OAHHON OUCLMMINHDBI B YacTX "OKONOrNS XUBOTHbIX" HEOOXOOUMbI 3HAHWS,
MoSy4eHHble Ha NPedlWecTBYOWMX Kypcax, a UMeHHo - "Obwas akonorus", "MeHeTumka",
"MouBoBeneHne", "buonorus: 6otaHmka, soonorus”, "Meoakonorus", "BropasHoobpasne”.
Obyuatowwmecs Takxe OONXHbl UMeTb NpeacTaBneHns 06 obwmx 3akoHax YHKLUNOHMPOBAHNS
9KOCUCTEM.

Jns noHMMaHns B3aMMOOTHOLWEHUI 3yKapnOTUYECKUX U MPOKAPUOTUYEKNX OPraHn3MOB
HeobXxoMMbl 3HaHWS, NoNyYaeMble Npu n3ydYeHnn kypcos "buonorus (botaHuka, 300norus)",
"®dusunonorua pacteHnin", "MoysoseneHne". Kypc "9konornsa pacteHuin, XunBoTHbIX,
MUKPOOPraHn3MoB" ABNSETCS OCHOBOW ON5 U3ydeHus gucumnnnuH "MNpuknagHas akonoruns”,
"ArpoaKkonornyeckunini MOHMTOPUHI", "YnpasneHue B obpalleHnm ¢ otxogamn". SHaHUS 1 yMeHs,
NONyYeHHble B NPOLIECCEe ero U3yyYeHnst HeobxoaMMbl TakXe A1 MPOX0XAEHUS NPOM3BOACTBEHHON
npakTuku, BbinonHeHns HAPC v T1.4.

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmcbpoBka

npuobpeTtaemor KOMNETEHLUN
BnageTb KynbTypoil MbIWNEHNS B COOTBETCTBUN C MPUHLMMOM
OK-1 BroLEeHTPM3Ma 1 YCTOMYMBOro pas3BUTUS, CNOCOOHOCTLIO K
006006LWeHnto, aHann3y, BOCAPUATUIO MHCpOpMaLMK, NOCTaHOBKE
Lenu v Bblbopy NyTel ee OOCTUXEHNS, YMETb
NPOTUBOLOENCTBOBATL JIXEHAY4YHbIM M NapaHayyHbIM
TEHOEHUMSIM B 06pa3oBaHnm 1 Hayke

OK-13 BnageTb OCHOBHbIMM MeToAamu, cnocobamm n cpeactesamu
NONyYeHns, XpaHeHns, nepepaboTkn NHGopMaLMmn, UMeTb

Lndop KomMneTeHUUn

(0blWeKyNbTypHbIE
KOMMeTeHuunn)

(OBuwekynbTypHbie HaBblKW PaboTbl C KOMMLIOTEPOM KaK CPELCTBOM yrnpaBneHuns
KoMMeTeHuunn) o
NHdpopMaLnen
OK-2 yMeTb JIOrM4eCcKn BEPHO, apryMEeHTUPOBAHHO U SICHO CTPOUTb
YCTHYIO 1 MUCbMEHHYIO peyb, 0bnanatb KynbTypoii
(0blWeKynbTypHbIe - y
KOMMETEHLIN) npocpeCCMOHa;]bHom Auckyccun, Bnagetb npocpevCCMOHaanom
TepMuHonorvei, cobnoaate NPOECCUOHANBHBIR 3TUKET
MOHMMAaTb CouMalbHYyl0 3HAYUMOCTb CBOEN Byayuiei
OK-3 npodpeccumn, obnanartb BbICOKON MOTUBALIMEN K BbINOMHEHNIO
(0BLekynbTypHbIE npodpeccrnoHanbHOn AeaTenbHOCTU, 0CO3HaBaTb
KOMNeTeHLmm) OTBETCTBEHHOCTb 32 JOCTOBEPHOCTb Moy4yaemon u
rnepenasaemMoin 3K0NormMyeckom nHgopmaLmm
obnanatb 6a30BbIMM 3HAHVMAMU OCHOB Neaaroryku, NCUXonorum
1N pr3nonormm, No3BONALWNMA OCBOUTb METOAUKN
OK-7 npenonaBaHns 1 NOHSATb NCUXONOrMYecKne 0CobeHHOCTH
(0bLweKynbTypHbIE MEX/IMYHOCTHbIX B3aMOOTHOLLEHN, MOPdPO-cprn3nonornyeckmne
KOMMeTeHuunn) 1 NoBeLeHYeckre 0COBEeHHOCTN ajanTaumm Yyenoseka K

yCNnoBMSAM ypbaHN3NPOBaHHbLIX TEPPUTOPUIA
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Lincpp komnereHuyu npwoGpePE:::ag(ﬁgngTeHum
obnanatb 6a30BbIMU 3HAHMAMU (PyHOAMEHTANbHbLIX Pa3nenos
hu3nku, xummm n buonorum B 06eMe, HE0OX0ANMOM Ans
OCBOEHUS (PU3NYECKMX, XMMUYECKUX N BMONOrnMYeCcKmX OCHOB B
3KONIornn 1 NpUpPoLOonoNb30BaHNN; UMETb NpeacTaBneHne o
MK-2 COBpPEMEHHOI eCTECTBEHHOHAY4YHOW KapTuHe Mnpa BnaneTb
MeTo4amMmn on3nYeckoro, XMMmM4eckoro 1 prnanKo-XmMMmnM4eckoro
(npodheccunoHanbHble 6
KOMMETEHLINN) aHanusa, a takxe MeTO.,D,aMI/I oTbopa 1 aHannsa reonornyeckmx
1 BONOrMYECKNX NPOB; MMETb HABBIKN NAEHTUPUKALN 1
onmcaHns GMonorn4eckoro pasHoobpasuns, ero OLEHKN
COBPEMEHHbBIMU METOAAMU KONNYECTBEHHON 06paboTKM
NHdpopmaLunn, BKNKOYas UCNob3oBaHe MeToO0B NPUKNaaHom
CTaTUCTUKN N reONHJOOPMALIMOHHbBIX TEXHOSIOT A
nMeTb 6a3oBble obuenpodeccnoHanbHbIe
(0bLWeaKonornyeckne) NpeacTaBneHns 0 TeoPeTNYEeCcKmX
AK-4 OCHOBax o6y¢e|2 3KONOrni, re03KoNorM, 3KONOrnn Yenosexa,
(DOMECCHOHANTbHbIE coumanbHON 3KONOrMu, OXpaHbl OKpyXarolLen cpenbl, O
KOMMETEHLN) CUCTEMHOM aHanuse n MoOOEeNMPOBAHNN B SKOSIOTUN 1
MPUPOLONONb30BAHUN, OPUEHTMPOBATLCS B BbibOpe
NPUPOLOOXPAHHbIX TEXHOMOMI, COBPEMEHHbIX METOLaX 3alMThbI
oKpy>Xatolern cpeabl
AK-5 nMeTb 6a30Bble NpeacTasneHns 06 ocHoBax y4eHus 06
(NPOChECCHOHANbHbIE gTMoccpepe, c6) rngpocdepe, o naHawadgToBeAeHNN, YHEHUS O
KOMNETEHLIN) nocdpepe, obnagaTtb TeOPETUYECKUMN 3HAHNAMMU O
TpaHcdopmaumm brocdepbl B Hoocpepy
3HaTb OCHOBbI MPUPOAONONb30BaHNA, NPABOBbLIX OCHOB
NPVPOLOMNONb30BAHNS U OXPaHbl OKpyXatowein cpenbl; ObiTb
K-6 CMOCOOHBbIM MOHUMATb, U3naratb K KPUTUYECKN aHanM3nMpoBaThb
(npodbeccuoHanbHble 6a30Byt0 MHCPOPMaLMIO B 06/1ACTM SKONOTUN 1
KOMMeTeHuunn) NPMPOOONONb30BaHUS, OCYILECTBASATL BbIOOP ONTUMANbHOMO C
9K0/1I0r0-9KOHOMNYECKOM TOYKU 3PEHUS MPUPOLOOXPAaHHOro
MepOonpuUaTUS
3HaTb TEOpPEeTUYEeCKne OCHOBbI 3KOJIOrMYECKOro MOHUTOPUHTA,
MNK-7 HOPMUPOBAHNS 3KONOrMYECKOro pucka; obnanartb
(npodheccunoHanbHble CNOCOBHOCTBIO K MCMONb30BaHNIO TEOPETUHECKMX 3HAHWIA MO
KOMNeTeHLmm) CHWXEHWIO pUcKa B NPakTUYeckom OesaTeNlbHOCTH,
OCYLECTBNSATL BbIOOP ONTUMANbHbIX MEPONPUSATUAA N AEACTBUIA
MK-8 KOMMeTeHumamMn B obnactm "Okonorma": 3HaTb TeopeTnyeckue
(npodbeccmoHanbHble OCHOBbI Broreorpadomm, 3KONOrMn XNBOTHBIX, PACTEHNIA 1
KOMMeTeHuunn) MUKPOOpPraHn3MoB
BnageTb Metogamu npuknagHom aKonormm, 3Konormn4eckoro u
KOMMbIOTEPHOrO KapTorpadunpoBaHuns, 3K0Norm4eckom
MNK-9 9KCMepTM3bl U MOHUTOPWHIA; BNageTb MeToaammn 06paboTku,
(npocheccunoHanbHble aHanmaa v CMHTe3a NoneBoi 1 NabopaTopHOI AKONOrNYECKOA
KOMNeTeHLmm) NHJpopMaLnn N NCNONb30BaTb TEOPETUYECKNE 3HAHMSA Ha
NpakTuke, yMeTb CO34aBaTb 1 BECTW aKonornyeckne 6asol
OaHHbIX

B pe3ynbTate 0oCBOEHNA ONCUNMIINHDBI CTYOEHT:

1. DONXEH 3HaThb:

3HaTtb aHaTOMO-MOPONOrnYeckme 0COBEHHOCTY 3KONOrMYECKMX FPYMNMbl U XU3HEHHbBIX (POPMb
pacTeHWi, BO3HMKLIMNX KaK NPUCNOCOBNeHne K okpyxatowei cpeae;
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pyHOaMeHTanbHble 0COOEHHOCTI B3aMMOCBA3M PasfiMyHbIX FPYMM XUBOTHbIX U Cpen nx 0butaHms
(BO34YLWHOM, BOLHOW M MOYB), TPOGUHECKYO CTPYKTYPY SKOCUCTEM U PONb B HE XMBOTHbIX;

0COBEHHOCTY PYHKLIMOHMPOBAaHWS NPOKAPMOTUYECKOW KNETKW; (PYHKLIMOHANIbHOE 1 TOMMYecKoe
pa3Hoobpasre MUKPOOPraHM3mMoB, 0COBEHHOCTM COOBIWECTB MUKPOOPraHM3MoB 1 MHOroobpasue
MeTaboNMYecKunx nyTe.

2. OONIXEH yMeTb:

YMeTb UCMoNb30BaTh UHAMKALMOHHbIE 0OCOOEHHOCTM PacTeHWin ONs onpeneneHns CoOCTOSHUS
pacTUTENbHbIX COOBLECTB 1 OKpyXatowei cpeabl, SKONOrn4yecKnxX yCnoBUii 1 COCTOSIHUS Pa3NINYHbIX
9KOCMUCTEM (MCKYCCTBEHHBIX 1 NMPUPOAOHBIX), MONb30BATLCS 3KONOMMYECKMMY WKANaMu;

onepupoBaTtb 3HAHUSMU O COBOKYMHOM OEACTBMM abMOTNYECKNX N BUOTUYECKUX (PaKTOPOB B
noseneHnn, opmMoobpasoBaHnm, reorpadoMyeckom pacnpoCcTPaHEHNN XNBOTHbIX, O BANSHWM
aHTPOMNOreHHoro goaktopa Ha PeHOTUNNYECKoM 1 NoNynsaLUNOHHOM YPOBHSIX, O BO3PACTHbIX
MONOBbIX, COLMANIbHbIX, BULOBbIX OCOOEHHOCTSX 3KOIOrMYECKON NNACTUYHOCTU XMNBOTHBIX;

3. 0ONXeH BnageThb:

BnaneTtb TeopeTUYeckMMmn 3HaHNSIMK O LeCTBUE PasfNYHbIX 3KONOrM4eckmx oakTopoB Ha
pacTUTeNbHbIE OPraHN3Mbl, UX MOPAO 1 aHATOMUYECKUE CTPYKTYPbI, POCT 1 pasBuTue,
pacnpocTpaHeHne 1 T. 4.; HAy4YUTbCS CAMOCTOATENbHO MOMIb30BaTbCA METOAAMU (PUTOMHAMKALNMN U
Hay4HOW nMTepaTypol, Ans NOAroTOBKM U BbINOMHEHMS peddepaToB, KOHTPONbHbIX BOMPOCOB,
KYpPCOBbIX pabor;

TEOPETUYECKMMN 3HAHUSIMU 1 METOAAMW UCCNELOBATENLCKOM U NpakKTMieckor paboTbl npwu
MOHUWTOPWVHIE B/INSHMUS 0aKTOPOB Cpelbl Ha WaHChl BbIXXUBAHNSA U pa3MHOXeHUs (" XnBy4ecTb",
"NNacTUYHOCTb") XUBOTHbIX;

HaBblkaMWN aHann3a pas3nnyHbIX rPYMn MUKPOOPraHM3MOB B MPUPOAHbIX cpeaax.

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:

K MPaKTUYECKOMY NMPUMEHEHMIO MOJyYEHHbIX 3HAHWIA NPY PelleHn NPOdECCUOHaNbHbIX 3aad,
obecneyvrBaloWmUX NPaKTUYECKY0 peann3aumnto reHepanbHon napaanrMbl COBPEMEHHOM 9KONoruum -
doopMMpoBaHne B 0OIECTBE 9KOLLEHTPUCTCKOro B3rnsiaa Ha npobnemMbl COXpaHeHNs 1 OXpaHbl
6ropasHoobpasnsi pacTUTENbHOIO U XMBOTHOrO Mypa nnaHeTbl

4. CTpyKTypa u cooepxaHve oUCLUUNAUHBLI/ Moayns
Obwas TpyooeMKOCTb ANCLMMNANHBI COCTABNSIET 6 3a4eTHbIX(ble) eanHuu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4€T B 5 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).
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4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHow paborbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')':lr;gv;‘“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nex ““I'IpaKmqecmeHa6opaTopr|e
L 3aHATUA paborbl
Tema 1. PacteHnsa n
1. |cpena PacteHns n 5 1 2 0 0
cpena
Tema 2. BnusaHue
roamm poepar
2. 3BOMIOLIMIO 1 PA3BUTME 5 1 2 0 2 YCTHbI OnpocC
rpnboB, NNIWAAHNKOB 1
BOLOPOCNEN.
Tema 3. Bnuanue
9KONOrnM4yeckmnx
dbakTopoB 5 5 5
3. Ha3eMHO-BO34YyLIHOWN S 0
cpenbl Ha 3BOMOLMIO
BbICLUMX PACTEHUN.
Tema 4. CeT n ero noMallHee
B/IMSIHNE HA OCHOBHbIE i 3apaHve
4. XN3HEHHbIE OYHKUMN S 2-3 4 0 4 YCTHbIN ONpocC
pacTteHuia.
JomalHee
5 Tema 5. Tenno kak 5 3 5 0 5 3apaHve
" [akonorunyeckuin dpaktop YCTHbIIA ONpoC
Tema 6. Bona n ee KONMOKBUYM
6. [3Ha4yeHve ons 5 4 2 0 2 YCTHbI ONpocC
pacTteHuia.
TBOpYECKOE
7 Tema 7. lNo4BeHHbIE 5 4 5 0 5 3apaHve
doakTopbl. npeseHTaumns
KOHTpONbHas
8. Tema 8. brnoTtunyeckue 5 5 5 0 4 paboTta
doakTopbl cpenbl. npeseHTauuns
9. Tema 9. )KI/ISHeHI:IbIe 5 5 5 0 5 TecTupoBaHue
JoOpMbl pacTeHWUN.
Tema 10. Anantaums
XMBOTHbIX K PasfnNyHbIM
doakTopam u TecTupoBaHue
10.|oPveHTaLMS B 5 6-7 8 0 8 peq)eQaT
oKkpyxarolen cpege. YCTHbIA ONpPOC
Ponb XVBOTHbIX B
Tpodpryeckom
CTPYKTYpe 6roueHo308
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

11.

Tema 11.
[CTomeocTaTnyeckmne
MEeXaHn3Mbl B
OpraHn3me XMBOTHbIX

pedepat
TecTupoBaHue
YCTHbIA OnpocC

12.

Tema 12.
[TomeocTaTnyeckmne
MEexaHN3Mbl B
NonynaumMaxX XMUBOTHbIX

9-10

pedepat
TecTupoBaHue
YCTHbI ONpOC

13.

Tema 13. Ponb
abroTNYECKNX 1
BroTMYeckux akTopos
B MOBEAEHUN,
hopmMoobpazoBaHmy,
reorpaguyeckom
pacnpocTpaHeHun
XUBOTHbIX.
Skonornyeckne rpynnbi
XWUBOTHBIX B Pa3HbIX
cpenax obutaHus

11

pedepat
TecTupoBaHue
YCTHbI Onpoc

14

Tema 14. Aytakonorus,
CUH3KONOrns n
neMakonorus

"IMMKpPOOpPraHn3MoB.

NcTopunyeckas
MUKpobuonorus.

11

JomMallHee
3agaHune

15.

Tema 15. MukpobHoe
coobuiecTBo,
Tpogonyeckas
CTPYyKTypa coobuiecTsa,
3KONOrMYeckme HULWN,
aKonormyeckme
cTparerum,
doyHKLMOHanbHoe
pa3Hoobpasue
MMKPOOPraHM3mMoB

12

YCTHbI Onpoc

16.

Tema 16.
MwukpoopraHuambl n
buocdepa

13

KONMOKBUYM

17.

Tema 17. MNpuknanHas
aKonoruns
MVKPOOPraHn3mMoB

14

KOHTPO/NbHas
paboTta

18.

Tema 18. Skonorung
BO,OHbIX
MUKPOOPraHM3MoB

14

YCTHbI ONpOC

19.

Tema 19. Skonoruns
MMKPOOPraHM3mMoB
MOY4BbI

15

KONnokenym

20.

Tema 20. Skonorus
MUKPOOPraHM3mMoB
aTMocagoepbl

15

KOHTPONbHas
paboTta
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Buabl n yacobl
Pasnen ayauTopHon paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume oMb
N .D.Vllt\:nL(l.)Vll'Ir,I.IV;I'HbI/ CemecTp cemecTpa (8 uacax) \I,( ompﬁl ;.p
ay nem""npaxmqecxuenaﬁoparopuue
3aHATUA pa6oTtbl

Tema . Ntoroesas pv—

doopMa KOHTpon4

Ntoro 60 0 50

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. PacteHus u cpepna PacteHus u cpepna
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

PacteHns n cpena, OCHOBHblIE NONOXEHNA Kypca ?3konoruns paCTeHI/II‘/'I?; aKonorn4yeckue goakTopsl,
NX B3aMMOLENCTBME N CXeMA OENCTBUA Ha pacTeHus

Tema 2. BnusiHne 3Kkonormyeckux ¢pakTopoB Ha 3BOJIOLMIO U pa3BuTUe rpnbos, NMLLANHUKOB
M BoaoOpocnen.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

SKONOrns HA3LWKMX OPraHN3MoB ? CNM3EBUKOB, rPUOOB. BnnsHne sakonornyeckmx goakTopos Ha
3BOJIOLIMIO 1 Pa3BMTME BOAOPOCHEN; X pacnpeneneHne no pasinyHbiM 3KONOrMyecknM 3oHam
BOJHOW 9KOCUCTEMbI; 9KONOrM4eckmne rpynnsl Bogopocneit. Mopdponormieckne u LMTonormieckmne
NPUCNOCco6NeHNs PacTEHUI K pasfiMyHbIM 3KONMOrMYECKMM 30HaM - CynpannuTopanu, murTopany,
cybnutopanu, 6HTanu, nenarnanv u T.4.

naboparopHas pabora (2 4aca(oB)):
BnnsiHne akonormnyeckmx oakTopoB Ha pacnpocTpaHeHne rpnbos, NUWARHNKOB U BOLOPOCHE

Tema 3. BnusiHue akonormnyeckmnx ¢paktopos Ha3eMHO-BO3AYLLIHOM cpeabl Ha 3BOMIOLMIO
BbICLLUMX pacTeHUW.

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

BO3LYLWHOM Cpebl HA 3BOMOLMIO BbICWUX pacTeHUA. XN3HEHHbIE LKNbI BbICIIMX CMOPOBbIX
pacTeHui 1 nx 3aBMCUMOCTb OT YCNOBWUIA BHEWHEN cpefbl. [ eTepOMOPEOHbIA LUK MOXOBUAHbLIX C
npeobnapgaHnem BereTauum raMeTonTa; aKonormMyeckmne rpynnbl U MOPgO-aHaToMmyeckue (1 ap.)
agantauuy MOXoBUA-HbIX. BnnsHue ycnosuin Ha3eMHO-BO34YLWHON Ccpefbl Ha SBOMIOLMIO BbICLUMX
CMOpPOBbIX pacTe-HUiA. FeTepOMOPMHbIA XMUSHEHHBIR LIMKN C Npe-obnagaHMem Beretauum
cnopogomTa B o14. [NnayHoBmaHbIX, [cnoToBbIX, XBOWEBMAHbIX 1 [1anopTHUKOBMIOHBIX U €ro
3aBUCUMOCTb OT YC-NTOBUIA CPefbl; PasnnyHble 9KONOrM4yeckne npu-crnocobneHms oaHHbIX rpynn
pacTeHui B Npo-LUecce aBonoumn. BnnsHme ycnosuin Ha3eMHO-BO3OYyLWHOW Cpefbl Ha SBONIOLMIO
CEMEHHbIX PaCTEHMI (FTONOCEMEHHbBIX U MOKPbITOCEMEH-HbIX). Haunyywue Trnbl npucnocobneHunii
Bere-TaTMBHbIX U FreHepaTUBHbIX OPraHOB CEMEHHbIX PACTEHWUA. [[eTepoOMOPdOHbIV XU3HEHHbIN LMK C
npeobnapgaHmem Beretaumm cnopodomTa, Npu-BeWmnin K NONHOM HE3ABUCUMOCTM Pa3BUTUS NONOBOMO
NMOKONEHNs 1 NONOBOro npolecca OT BHELWHEN cpenpbl.

naboparopHas pabora (2 4aca(oB)):

N3yunTb 0COBEHHOCT MOPCPONOrNYECKOA CTPYKTYPbI FENNOCUTOB, CLMOCUTOB N TEHEBBIHOCINBBIX
pacTeHnn Ha OCHOBE repbapHbIX MaTepmanos

Tema 4. CBeT 1 ero BNMsiHNE Ha OCHOBHbIE XW3HEHHble (PYHKLMN pacTeHUN.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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CBeT 1 ero BANSHME Ha OCHOBHbIE XWU3HEHHbIE (OYHKLMM PACcTEeHWUIA ? NpopacTaHns CEMSIH, POCT,
PasMHOXEHWEe, TPONM3Mbl 1 T.4.. CBETOBOW PeXMM pasfiyHbiX MECTO0BUTaHWIA, NpucnocobneHme
PacTEHMN K CBETOBOMY PEXMMY ? aHAaTOMO-MOPdonorndeckme, gouanonormiyeckue, broxmmmyeckme.
DKONornyeckme rpynnbl pacTeHUn No OTHOWEHKWIO K CBeTYy. Pasnnyuns npouecca potocnHTesa
CBETOBbIX Y TEHEBbIX paCcTEHUN, CBETOBbIE KpuBble. [ToHATNe PAP - OTOCUHTETUYECKM aKTUBHOM
paguaumn. Tunbl POTOCUHTE3A Yy Pa3HbIX 3KONOrMYEeCKMX rpynn pcTeHnin.KayecTBeHHbI cocTas
cseTa VIHTEHCMBHOCTb CBETa U3MEPSETCS KOM-BOM pagvaumm Ha nnowanb B eAUHULY BPEMEHWN,
OLHAKO A1 PacTEHUn NCNOMb3YIOT NoKasaTenb OCBEWEHHOCTN ? CBETOBOW MOTOK Ha eauHULY
nnowaaun (nk) ? 1 nloMeH Ha 1 M2, B eCTECTBEHHbIX YCNOBMSAX OH BblpaXaeTCs B ThiCAYax NOKCOB.
KayecTBeHHbIN COCTaB CBeTa BblpaXaeTCs Mo COAepXaHUI0 B HEM Ny4Yeil, KOTOpble 0Ka3blBaKOT >
gomasnonorunydeckoe sBosaenctene AP ? omsnonornyeckn akTmeHas pagmauns B npsamon pagnauum
copepxutcs ot 28-43% DPAP, B paccesiHHol ? 50-60% PAP Mo Bo3ageicTeuio Ha pacteHns ? 4
gomasunonorunyeckme 3oHbl 1.3oHa o1 300-520 HM-3T0 BONHLI nornawatoTcsa Cl, kapatuHongamu,
npoTonna3mon,oTocMHTeTnYECKUMU cbepmeHTamm 2.3oHa 01520-700HM ? nornaweHune Tonsbko Cl
(P680 1 P700) 3. 3oHa ot 700-1050HM - MHMpakpacHbIX ny4ei He umetowmx ruonor. Bo3a. 4.3oHa >
1050HM MOLLHbIN (PaKTOP TEMNOBOrO pexmnma pacTeHuin, XOpoLwo nornawaeTcsa Bogon, KNeTo4HbIM
COKOM 1 LiMTonnasmMor Skonornyeckme rpynnol pacteHuii: B.H. JllobumeHko npeanoxmn Bbloenstb 3
rpynnbl pacTeHW MO OTHOWEHWUIO K CBETY: rennogounTbl (OT rpevyeckoro ?rennoc? ? conHue) nim
CBeTOBblE (CBETOMOOMBLIE), CLMOUTDI (OT rpeYeckoro ?ckna? ? TeHb) UM TEHEBbIE
(TeHentobuBble) 1 TeHeBbIHOCAMBbLIE. OHM OTAMYAOTCS, NPEX e BCEro, NooXeHNEM CBETOBOrO
ONTUMYyMa N KapAnHaNbHbIX TOYEK CBETOBOr0 O0-BONbCTBUA. Y rennouTtos onTuManbHOe CBETOBOE
LO0BONbCTBUE LOpt HaxoaMTCs B 06nacTy NOYTH NON-HOrO OCBELEHUS, U CUNbHOE 3aTEHEHNEe NX
yrHetaeT. CBeTOBOE [0BONLCTBME 3TUX pacTeHuin 6nnsko Kk 100%, pacTyT OHU Ha OT?KPbITbIX
MecTax, rae MHCONAUns Benmka n pacTuTesbHbI NOKPOB n3pexeH. K aTom rpynne oTHOCATCS BUAbI
XapKux NyCcTbiHb, TYHAP, BBICOKOrOPUIA, CKan N KAMEHUCTbIX OCbINEN, py-aepasbl NyCTbipen n
0604MH Jopor, 60NbWNHCTBO KyNbTYPHbBIX PACTEHUA OTKPLITOrO rPyHTa Y COPHS-KOB, MHOTME
NpnbpexHbie 1 BOLHbIE PACTEHWUS C HAABOAHbIMM IMCTbSIMU, EePEBbS NEPBOro sipyca u
paHHeBeCeHHWe TpaBbl IMCTONAAHbIX NecoB. [ envodnTammn SBnsSTCS, B YaCTHOCTU, COCHA
obblkHOBeH-Has (Pinus sylvestris), 6epesa noeucnas (Betula pendula), matb-n-madexa (Tussilago
farfara), ounTtok eakuii (Sedum acre) n gp. [ns toro, 41066l 06ECNEYNTD CYLLECTBOBAHME PACTEHNIA
B OnpeneneHHbIXx MeCToobMTaHNsX, pacTe-HUS OOMXKHbl Mofly4aTb Max kKon-Ba cBeTa HeobxoaMMoro
L5 OCYILECTBEHNS POTOCMHTE3A, HAKOM-NeHNst BrioMacchl, MO3TOMY CTPOEHUE pacTeHNUS (MOP. 1
aHaTOM.) MOAYUHAIOTCS 3aKOHaM afanTUBHON apXMTEKTOHKKM, KOT. onpeaensieT rabutyc pacteHus u
pacTUTENIbHOroO NOKPOBA Kak OMNTUYECKYH CUC-TEMY.

naboparopHas pabora (4 4aca(oB)):

CBeT 1 ero BAVNSIHNE HA aHAaTOMUYECKYIO CTPYKTYpY pacTeHuit. Llenb paboTbl: M3yuntb ocobeHHOCTH
aHaTOMUYEeCKOoW CTPYKTYpbl (MNCTbEB, cTebnein, noberos) rennodnToB 1 CLMOGUTOB

Tema 5. Tenno Kak akonoruyeckum doaktop
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):
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Tenno kak 3KonorM4yeckuin akTop 1 ero BANSIHE Ha pacnpocTpaHeHne pacTeHnii. 3aBMCMMOCTb
TemnepaTypbl pacTeHuii OT TeMnepaTypbl OKpyXatowein cpenbl. BnmsHne BbICOKMX 1 HU3KMX
TeMnepaTyp Ha PoCT U pas3BUTUE PaCTEHWIA, POTOCUHTES U AbIXaHWE U T.4.. DKONOormyeckue rpynmo
PacTeHMW Mo OTHOWE-NIO K GpakTopy Tenna, Ce30HHbIE afanTaunm pacTeHnii K NepeHeCceHnto
XONOAHOrO M XapKo-0 NepunoaoB. PacTeHns -- MOMKMIOTEPMHbIE OPraHM3Mmbl, T. €. X COBCTBEHHAS
TemnepaTypa ypaBHUBAETCS C TEMMNepaTypoit okpyxatowei nx cpenbl. OfHAKO 3TO COOTBETCTBME
HenonHoe. KoHevHo, Tenno, BblAe-nsieMoe Npu AbIXxaHuW U UCMONb3YEMOE NPV CUHTE3ax, BPSL N
nrpaet Kakyt-nnbo 9KOMorM4eckyto ponb, HO BCe Xe TeMnepaTtypa Haa3eMHbIX YacTeiln pacteHust
MOXET 3HAaYUTENBbHO OTNIMYATLCS OT TEMME-paTypbl BO34yxa B pedynbTate aHeproobMeHa c
oKpyxatouiein cpenoit. Ytobbl oxapakTepunaoBaTb TEMI0-BblE YCNOBMS MECTOOBUTAHMS PaCTEHUIA,
HeobxoMMO 3HaTb 3aKOHOMEPHOCTM pacnpeaeneHuns Tenna B NPOCTPaHCTBE U ero ANHaMUKY BO
BPEMEHMN KakK B OTHOWEHMMN 0BWEKNMMATNYECKUX XapakKTePUCTK, TakK U KOHKPETHbIX YCOBUIA
npounspacTtaHus pacTeHuii. Hapsiny ¢ TenNoBbIMM XapakTepucTMKaMmn oOKpy-Xatolein cpeibl
HeobxoMMO 3HaTb TEMMepaTypy CaMux PacTeHUn N ee U3MEHEHNS, MOCKONbKY MMEHHO OHa
NpeAacTaBnsieT UCTUHHBIA TeMnepaTypHbIA OOH ANs OM3MONorniyeckmx npoueccos. Ponb Tenna B
XWU3HW pacTeHnii MHoroobpasHa. OHO BAMSIET MPaKTUYECKN Ha BCE MPOLLECCHI XMN3He-AeATeNIbHOCTH
- (POTOCUHTES, AblXaHWe, TPaHCNUpaLuno, NpopacTaHne cemMsiH, pocT Noberos, LBETEHNE N MHOTUE
npyrue. PasHble BUAbl NPeabABASIOT K TEMNY HEOAUHAKOBbIE TPeboBaHNs, NO3TOMY pa3Hoobpa-3une
TENNOBbLIX YCNOBWIA HA NNaHeTe BO MHOMOM OMNpenensieT rpaHuLbl apeanos, Tonorpadguyeckoe
pas-MelleHne, a TakXe 30HaNnbHyK CTPYKTYPY pacTUTENbHOro NOKPOBa.

naboparopHas pabora (2 4aca(oB)):

TemnepaTypHbIi pexnM MECTOOBUTHWIA U ero BAMSIHWE HA pacTeHusi (Mopgoonornyeckme
0COBEHHOCTM pa3HbIX 3KONOMMYECKMX FPYMN PACTEHWUI - MCUXPOCPUTBI, OKCUNOUTLI U KPUOUTHI)

Tema 6. Bona 1 ee 3HayeHue ans pacTeHUM.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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Bopa B noyse 1 ee 3Ha4YeHUe O0Nns pacTeHUin. IKONOrMYecKoe 3Ha4yeHne rnapartypbl, OCMaTUYECKOro
NaBneHns, BOOHOro noTeHumana u TpaHcnmpauum n ap. ons pacteHunin. BoloeneHne akonornyeckumx
rpynn pacTeHnin Mo OTHOWEHMIO K (pakTopy Bnaru, OCHOBHbIE aHa-TOMO-MOpdonornyeckune
0CODEHHOCTM pacTe-HUiA pasHblX FPYMMN.OCHOBHOM MCTOYHMK BRarn ons pacteHuin. 3aBMcuT OH
rnaBHbIM 06Pa3oM OT 0OLEKNIMMATUYECKUX YCNOBWIA: MOCTYMNNEHNS1 aTMOCCDEPHbBIX 0CaAKOB,
KOHAEeHcauumn napos BOAbI U3 BO3OyXa, @ TakKXe Hann4us KanuinsgpHom CBSA3N C FPYHTOBbIMA
Booamu. ATMocgepHble ocankmn 6oratbl KUCNOPOAOM, HO 6eHbl MUHEPaNbHBIMU CONSIMA, a
FPYHTOBbIE BOAbI MUHEPANN30BaHbl, HO 06eaHeHbI Kncnopo-aoMm. U MocTtynneHne BoAbl B KNETKY:
1-blit 1 2-oi1 3akoHbl dudpdpyaum duka [ Ocmoc [l Typroproe nasnerve I Cocywas cuna [l Cuna
HabyxaHus LI KonnyecTtBo BOAbl, yAEpXMBAEMOe NOYBOM, HAa3bIBAETCS BNAroeMkocTbto. [onHas
B/lAr0eMKOoCTb - Hambosbllee KONM4YecTBO BOAbl, KOTOPOE MOXET ObiTb B MOYBE NPV 3aMOHEHUN
BCero cBob60AHOrO NOYBEHHOr0 NPOCTPaHCcTBa. [onesas BNaroeMKocTb - 9T0 MakCUManbHO
BO3MOXHbIV 3anac Bnaru, KOTOpblid yaepXnsaeT rnoysa nocne oTroka rpasMtaunvoHHON BOObI U
3HaYNTENbHOrO YMEHbLWEHNS CKOPOCTU €€ HUCXOOSWEro OBUXEHNS (TO eCTb KONMYECTBO BOAbI,
yOepXuBaeMoe No4YBor NPOTUB CUJbl TAXECTN). Y pasHbIX NOYB rnokasarenu nonesor BnaroeMkocTu
pasnuyatoTtcs: ot 10% B ner-kmx noysax 0o 30% - B Taxenbix. U [1pu BbICbIXaHUW NOYBbI pacTeHne
TepseT Typrop v 3assgaet. Pe3knini NoYBEHHbIN edouUNT Brarn onaceH ons pacteHnin ToT npoueHT
BTAXHOCTM MOYBbI, NPY KOTOPOM MPOUCXOANT HeobpaTnMoe 3a-BsiAaHne, Ha3blBaeTCs
KO30OMLMEHTOM 3aBALAHUS (MW BAAXHOCTbIO YCTONYMBOro 3aBsaaHns). OH CRyXWT nokasartenem
MUHMMaNbHOIO 3HAYEHUsI KONMYECTBA NOYBEHHOW BRaru, Kotopast MOXeT ObiTb UCMONb30BaHa
pacTeHneM. HasemMHble pacTeHusl, B OCHOBHOM, NOrIowWwatoT Boay M3 no4vsbl. OfHaKo HEKOTOPOE
KONMYEeCTBO BO-Ibl MOXET rnonagatb B NMNCTbSA U3 BO3Oyxa. ECTb naxe pacteHus, ons KoTopbix
aTMoccpepa 9BNSET-CA raBHbIM UCTOYHUKOM BRarn. 310 aNUUTbI, XUBYLME HA NMOBEPXHOCTM
LPYrux pacTeHuid, Ho He siBnsiowmecs napasmtamm. OHM obnanatoT BO3AYLWHBIMA KOPHSAMM C
NONbIMA TOHKOCTEHHbIMM KNeTka-My 1 BNUTbIBAOT NapoobpasHyto Bnary 1 Bo4y 0cankoB noaobHO
rybke. Y HEKOTOpbIX aNndMTOB [OX-AEBas Boaa cobrpaeTcs MMCTbSMU U 3aTEM BCacblBaeTCsl C
MOMOLLbIO NMNCTOBbLIX BONOCKOB.Mexay ruapartypor pacTeHnin, OCMOTUYECKM OaBIeHUEM KIeTOK U
aHaTOMO- MOPCPONOrMyYeCcKor CTPYKTYPOI UX OPraHoB CyLEeCcTBYeT TecHas cBa3b. PacteHus,
cnocobHble NoaaepXuneatb CBOK rnapa-Typy, HasblBarTCS rMAPOCTabUIbHBIMA.
MmapocTabunbHOCTb NOAAEPXKMBAETCS PA3HbIMU MYTSMU: B pe3ynbTaTe pasBuTUS MOLHOA
KOPHEBOW CUCTEMbI UK MYTEM OrpaHMYeHNs pacxonoB BOAbl HA TpaHc-nupauno. O4nH ua nyten ee
JOCTUXEHUS - 3anacaHune Boabl B TKAHAX (Y CyKKYNeHTOB). Buabl ¢ Masnbl-Myu BO3MOXHOCTSIMA
nogaepXaHns OCMOTMYECKOro AasfieHNs, C MEHSIOWNUMCS OCMOTUYECKUM OABNEHN-EM, HA3bIBAIOTCH
rmoponabunbHbiMU. Hanbonee 3acyxoyCcToiyMBbIMUA SBNSAIOTCA 3BPUrMApUYEcKme ruaponabunbHble
BUAbl. 3aCyX0yCTONYMBBLIMM MOTYT ObITb M CTEHOrMAPUYECKUE rMaponabunbHble BUabl (CyKKYNEHTbI).
CteHorngpuyeckume rugponabunbHble BUObl HacToO 06UTAOT TakXe B MECTAX C MOCTOSIHHO BbICOKMM
yBNaxHeHnem (BoaHble, 60N0THbIE, paCcTEHMS BNaxXHbIX necos). PazHoobpasne TMNnoB BOLHOMO
obMeHa y pacTeHuWin MOXHO NPeACTaBUTb B BUOE CReaytolwer cxembl : MMapodouTel 1 rmoatounTsl;
HaseMHble pacTeHus - nonkunoruapudeckue; romomrnapudeckue ; Furpodputsol; Mesogoursl ;
KcepodmTbl B 3Bontoumnn y pacteHuin BO3HMKIN pasHble NPUCNocobneHms K \3MeH4YBoMy BOAHOMY
pexuMy okpy-xatolwen cpeabl. [1o oTHoweHWo K Boae . BanbTep npennoxmn pasaenntb pacTeHus
Ha OBe rpynnbl: NONKMNOrMapudeckue (MepemMeHHOYBNaXHSIOWMECS) U rOMonornapudeckue
(MOCTOSIHHO yBNAXHEH-HbIE).

naboparopHas pabora (2 4aca(oB)):

Bona v ee 3HayeHne ons pacteHuin (Mopdponormyeckne 0CoOBEHHOCTM PasHbIX 3KOMOrMYECKUX rpynmn
pacTteHuit). Bona v ee 3HaYeHne ons pacteHuin (aHaToMmyeckmne ocobeHHOCTU pasHbIX
9KONIOrMYeCcKmMx rpynn pacTeHuin KCepouToB, Me30OUTOB, MMrpocPunToB, rmapodUTOB).

Tema 7. NouBeHHbIe hakTOpbI.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):
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OcHoBHble agadomyeckue haktopbl ['paHynomeTprnyeckuint coctaB CTpykTypa no4sbl (CBA3aHa C
60oraTCcTBOM, BOAHbIM,TEMNOBLIM 1 BO3AYLWHbLIM 1 pexnmamm) MowWHOCTb (MOYBEHHbBIE FTOPU3OHTbI 1
CTeneHb 3aneraHmsa MaTepuHCKUX nopon) Bospact noysbl, NO4 OEACTBUEM OPr-OB N3MEHSETCS
OpraHunyeckoe BeleCTBO - PasnoXmBLIMECS, NONYPAa3N0XMB-WMNECH, HEPa3NOXUBLINECS
opraHu-4yeckue octatkm ? XMMrM3M NOYBEHHOrO pacTBopa (NoYBEHHAS KUCNOTHOCTb, CONEBOM
pexwum) ? BoaHbiii pexum ? BosaywHbii pexum ? MNMouseHHas 6nora SKOJIOMMYECKUE PYTIbI
PATEHNW: SyTpodHble ? pacnpocTpaHeHHble Ha NNoAOPOAHbIX noyBax OnnroTpodgoHbie ?
LOBONbCTBYOLWMECS HEOONbLWNM CoAepXaHNeM NuTaTenbHbIX B-B Me30TpogoHble ? cpenHee
nnogopoaune noysbl JnCTpoHble ? NUWEHHbIE NUTaTENbHbIX BEWeCTB HUTpogounnbl ? pacteHns
TpeboBaTenbHbIe K MOBbLIWEHHOMY CoAepXaHuto azota Kanbuegunbl ? Xusywme Ha kapboHaTHbIX
noysax Kanbuedgobbl ? nsberatowme kanbums 1 no cyT aunaogounbl

naboparopHas pabora (2 4aca(oB)):

WHpoekc xuaHeHHoro coctosHus gepesbes (VIC) n ncnonb3osaHne Metona Ans OLEHKN COCTOSAHUS
3efieHbIX HacaxoeHuin ropona

Tema 8. Buotnyeckue cpaktopbl cpenbl.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

BUOTUHECKHME 9KOJTOIMMYECKUE PAKTOPDBI n Skonornyeckume wkansl COBOKYMHOCTb BAUSHUIA
OOHVX OPraHN3MOB Ha Apyrve 0THOCUTCS K BMOTMYECKUM 3KONOrnyeckmm goaktopam. Mpsmbie
(KOHTaKTHbIE) OTHOWEHNS Mexdy opraHu3Mamuy MPOUCXOOSAT NPY HEMOCPEACTBEH-HOM KOHTaKTe. VX
noapasfensioT Ha MexaHm4eckune n omsnonornyeckmne. KocseHHble, OCyLWwecTBnse-Mble Yepes
nocpeacTBo Apyrux 06bekToB. KOCBEHHbIE OTHOWEHMS NOAPA3AENOT Ha TpaHcabuoTnye-ckue un
TpaHcounoTnyeckme. Mepable ? BAMSHME OLHUX OPraHU3MOB Ha APYrne Yepesd N3MeHEHNE
abno-TNYeCKo Cpebl - BINSIHNE Ha PAaCTEHMS YacTO OCYWECTBNAETCS NyTEM U3MEHEHNS
opraHu3mamu CBOWCTB MOYBbl, BOAbIl, BO31yXa, yCNoBuin ocseleHms. KoHkypeHuus 3a pecypc.
KocBeHHble TpaHCOMO-TUYECKNE OCYLECTBASIOTCS NPY NOCPELCTBE APYrX OPraHn3mMoB. Takas
hopMa OTHOLWEHWIA HAabnoaa-eTcs, HaNPUMEP, Ha nyrax NPy NPeANOYTEHNN CKOTOM HEKOTOPbIX
BULOB (HEMOBPEXOEHHbIE PACTEHNS pa3pacTaloTcs U yrHetaroT cocenen). pyron npumep -
XxenTtoueeTkoBas scTpebuHka (Hieracium piloselloides) onbinsieTcsa nyywe, korna pacteTt psaoM ¢
apkon opaHxeson H. auranticum (Gigon, Raiser, 1986). Knaccugpukaumns B3anMOOTHOLWEHWNIA
opraHn3MoB no ?6uonormyeckomy adodoekTy? (AeCTBUIO Ha XM3HecnocobHocTb napTHepa) (Oaym,
1975) pennt nx Ha 6 TMNOB: MyTyanu3M (B3anMOMNONE3HblEe OT-HOWEHWS), aHTarOHU3M
(none3Ho-BpefHble OTHOWEHMS), KOMMEHCANN3M (MONE3HO-HENTPANbHbIE OT-HOLWEHNS),
KOHKYpeHUMS (B3auMOBPEOHblE OTHOLWEHWS), aMEHCaNn3M (BpeaHO-HEeNTPpasbHble OTHO-WWEHWS) U
HenTpanuam (6e3pasnnyHble OTHOWEHNS). Ecnn MyTyanuctnyeckme oTHOWEHMS He 00653a-TeNbHbI
NS CywecTBOBaHWUS BUOOB, TAKOW TUM B3aMMOOTHOLWEHWI HA3bIBAIOT NpoTokoonepaumven. Mpumep -
pacnpocTpaHeHne MypaBbsMM CEMSIH NECHbIX pacTeHUn. A ecnu NpUcyTcTeMe napTHepa
cTa-HOBMTCS 0653aTENbHBIM YCNOBUEM XU3HW, TO TakMe CBA3M BUAOB B 3TOW Knaccudmkaumm
TPaLAMUNOHHO Ha3bIBaOT CMMOMO30M. ? B3MOOTHOWEHNS Mexay pateHuamu: MNpsmble - Cykayes
(1956) pasnunyan nBe hOPMbl KOH-TaKTHbIX B3AVMOOTHOLIEHWUIA PACTEHNIA: CO cpacTaHneMm n 6e3
Hero. Obe [OBOMBbHO WMPOKO Pacnpo-CTPaHEHbl B OTHOWEHUSAX Napa3nT-xo03suH, naHa-onopa,
anucpnT-goopocput. Ocobblii BApnaHT KOHTAKT-HbIX B3aVIMOOTHOLIEHWIA - CpacTaHWe KOPHEN
nepesbes [Mnogpl 1 NbinbLa, ocenas Ha NOBEPXHOCTU IMCTbEB, MOTYT coKpallaTtb X
POTOCUHTE3NPYIOLLYIO NO-BEPXHOCTb. YTHETEHNE OOHUX PACTEHUA APYrMMU NPOUCXOAUT N NPU
nepenBunXeHun ocobeli B pesynb-Tate HapacTaHus KopHesuw,. MexaHnyeckne Bo3OenNCTBUS,
OCyLeCTBNSEMbIE NPU OEACT?BMM OPYrux areHToB (BeTpa, Teky4ern Boapl). B BeTpeHyto noroay
OXNiecTbiBaolWas KpoHa Of4HOro Aepesa MOXET Ha-HOCUTb NOBPEXAeHNe NNCTBE COCedHero nepesa.
MapasnTnam 1 nonynapasvTnam pacTeHnin- BapuaHT NPSMbIX OU3NONOrMYECKUX OTHOWEHWIA MeX dy
opraHuamamu.

naboparopHas pabora (4 4aca(oB)):

dnoKTYyMpyowas acummeTpust nnctbes (PA) pasnuyHbix BUOOB AePEBbEB A5 OLEHKN
oKpyxatowen cpenbl ropoga Vicnonb3oBaHne 3KONOrMY4ECKMX WKan n aHanna
9KONOro-LeHOTUYECKMX XapakKTePUCTMK PACTEHUIA AN OLEHKN COCTOSAHNS (OUTOLEHO30B (Unn
JOMTONHONKANNIN OMON3HEBbLIX CMELLEHNIA)

Tema 9. )KusHeHHble ¢hOpMbl pacTeHUMN.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):
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Mpucnocabnueasicb K YCNOBMSAM XWU3HWU, pacTEHUS 3BONIOLMOHHO BbipaboTanu BHEWHWUIA 061K,
BHYTPEHHEE CTPOEHUE 1 chrsnonornyeckme n bronornyeckne ocobeHHocTn, Hanbonee
oTBevalo-Wmne okpyxatouein nx obctaHoske. B pesynbtate B npupoae cpopMnpoBannch rpynmbi
pacTeHWin, COOTBETCTBYIOWME pas3HO0Opas3HbIM BapraHTaM ycnosuii cpepl. [ns 0603HaveHns ux
natckuin 6otaHuk E. BapmuHr B 80-x rr. XIX B. BBEN NOHATME XMU3HEHHaA dpop?ma. M3ydeHue xe
XM3HEHHbIX QOOPM pacTEeHMWI W10 B OCHOBHOM B TPEX HanpasneHusx: 1) BbigaBneHvne n
Knaccugpukaumns Ux MHOroob-paswus, 2) NCCneaoBaHNe CBA3UN XN3HEHHbBIX OOPM C YCNOBUSIMM
cpenbl, 3) nocTpoeHne MoptoreHeTnYe-CKMX psaoB XnsHeHHbIx oopM. CyllecTBytoT ABa OCHOBHbIX
nogxona K NMOHMMaHWUIO XN3HEHHbIX popM. B 0gHOM cnydae akueHT genaeTtcs Ha Mopdooiorn4eckom
acnekTe, a B OpYyroM Xn3HeHHble 0OpMbl MO-HUMAKOTCA WKUpPE - Kak MoOpdponoro-gousnonormyeckue
TUNbl pacteHunii. MNMpuaHaku Xd: Xopowo oTpaxatoT npucnocobneHune kK cpene He nobble NpuaHaku
pacTteHus. Ewe B XIX B. npeanaranocb AennTb UX Ha ?0praHn3aunoHHbIE? 1
?npucnocobutensHble? (Herenn, 1884).MepBble (YMC0 YacTel OKONOLBETHUKA,
NNCTOPACNONOXEHME U T.M.) NPOYHO 3aKPEMEHbl B Fe-HOTUMNE M He NoLBepratoTcs ObiCTPbIM
N3MEHEHWSM MO, BIMSIHWEM cpelibl. HEMHOro aKkonorn4yeckon nHgopMauum HeCyT 1 NPU3HaKu,
yHacnenoBaHHbIe OT MPEAKOBbIX POPM, OTpaxarowme NpUcrnocodbneHne K yCnoBusiM NpoLUbIX 3MoX
(HanpvMep, BEYHO3ENEHOCTb HEKOTOPbLIX PACTEHUI €NbHUKOB). IS Bbloe-NeHNs XU3HEHHbIX (OOPM
6onee BaXHbl MNacTUYHbIe ?npucnocobutenbHble? NpruaHaky, ObICTPO pearun-pyowme Ha
N3MeHeHne cpelbl (PUTM CE30HHOIO Pa3BUTUS, 3aLLMILEHHOCTb MEPUCTEM, BEreTaTuBHOE
pasMHOXeHue 1 T.1.). VIMeHHO OHM B CXOOHOM cpene nenatoT MOXOXMUMU CUCTEMATUYECKN
oTaaneHHble pacteHms. C opyro CTOPOHbI, Kak B CMCTEMAaTUKe NPUHALNEXHOCTb K OL4HON
TakCOHOMMYECKOWN eAMHN-Lie 03HaYaeT OBWHOCTb NPOVCXOXAEHNS, B 3KONOrMM OTHECEHWNE K OHOWA
XU3HEHHOI hopMe 03Ha4YaeT OANHAKOBBIV NyTb NPUCNOCOBNEHUS K cpeae.

naboparopHas pabora (2 4aca(oB)):

OT4eT Mo NCMONb30BaHMIO PA3NNYHbLIX METOO0B (OUTOUHAMKALUW NPU aHann3e oKpyxatoLlein cpebl
N TeCTMPOBaHMNe

Tema 10. ApanTtaums X1UBOTHbIX K pa3fMyHbIM chakTopaM 1 opueHTauusi B OKpyxaroLen
cpene. Ponb XUBOTHbIX B TPOCOUYECKON CTPYKTYpe 6UoL.eHO30B

JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

BeeneHue. NpenmeTt akonornm XnBoTHbIX. CTAHOBNEHME 3KONOMUN XMBOTHBIX Kak Hayku. O6bekTbl
N3y4YeHWs 1 3a4a4m 3KONOrnm XuBoTHbIX. CBA3b C ApYyruMn Haykamu. [ eTepoTpodoHOCTb U
CMOCOBHOCTb NepeMELLEHMS B MPOCTPAHCTBE Kak rMaBHbIe 3KONOrM4Yeckne XxapakTepucTmkm
XMNBOTHbIX. POnb pa3BuTns HEPBHOIN CMCTEMbI B XU3HW XMBOTHbIX. MHOroobpasne cnocobos
OpUWEeHTaL MM XUBOTHbIX B OKpyXatowen cpene. Xemopeuenuus. 3putenbHas (ontnyeckas)
opueHTauus. CeeT Kak ycnosme 3puTenbHOM OpUEHTaUmMm XNBOTHbIX. Passntne opraHoB 3peHNs B
CBSI31 C CUCTEMATUYECKMM MOSTIOXEHNEM N 0BPA30M XN3HW. DKonornyeckas ponb
OUONIOMUHNCLIEHLIMI. CIyXOBasi OpUeHTauUns, AXonokaums, BOCNPUSTUE SNEKTPUYECKMX CUTHASOB.
TakTunbHas opneHTaums.

naboparopHas pabora (8 4aca(oB)):

BnnsHne xmwHmKoB Ha BUOOBOE pasHoobpasue coobuecTs. BnnsHrne Tpodryeckmx cessei
XUBOTHBIX: UCTUHHOIO XMLHMYECTBA, coObMpaTenbcTBa, NacTbbbl, Napa3nTMamMa Ha 3BOSIOLVOHHYIO
cynbOy B3anmomencTeyowmx snaos. CoBEpEHCTBOBAHNE CEHCOPHOW (OYHKLIMN XMLLHUKOB U
NOKOMOTOPHOW oyHKLMM XepTB. ObLee 3HaYEHNE XMBOTHbIX Kak KOHCYMEHTOB B 3KOCUCTEMAX.
CBs3b 9BONMIOLUN PA3NINYHBIX LLAPCTB OPraHM3MoB ¢ Npeobpa3oBaHNEM 3KOCUCTEM Ha 3emne

Tema 11. ToMmeocTaTyeckue MexaHM3Mbl B OpraHu3Me XMBOTHbIX
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

DyHKUMM runoTanamyca, TMMOMYeckon CMCTEMbI B PErynaunm afanTtMBHOro noseneHns. lNMoseneHne
Kak adppekTUBHbIN cnocob agantauun. BpoxaeHHbIe (TaKCUChI, TPOMM3MbI, PedINEKChI, MHCTUHKTbI)
N NpnobpeTeHHble (MHTENNEKTyanbHble) OPMbI MPUCNIOCOBUTENBHOMO MOBEAEHNS XNBOTHBbIX.
Skonormyeckas ponb BPOXAEHHbIX U MPMobpeTeHHbIX hopM noBeneHns. CoBepLEHCTBO
BPOXAEHHbIX oOpM NoBeaeHNs (MHCTUHKTOB). OpyaninHas nesaTenbHOCTb (COBEPLIEHCTBO
WHCTUHKTOB).

naboparopHasi pabora (2 4aca(oB)):
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BoamoxHocTv n3beraHns HebnaronpusiTHbIX pakTopoB. MNpedepeHayMbl (KOMHATHasS Myxa v ap.).
Murpauwnn. Porowas v ctpontenbHas 4esaTenbHOCTb (TOHHENW, NOBYLWKW, rHe3aa, CeTn naykos v ap.)

Tema 12. T'omeocTaTyeckue MexaHU3Mbl B MONYNSLUAX XUBOTHbIX
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

MexaHu3ambl, obecneumnBarome oopMMPOBaHNE U NOAAEPXKAHNE MPOCTPAHCTBEHHO-3TONOMMYECKON
CTPYKTYpbI nonynauuun. MexaHu3mbl NPOCTPaHCTBEHHONM cerperaunn. TepputopranbHOCTb U1
TepputopmanbHoe noseneHve. ucnepcusa ocobein. MexaHn3Mbl MPOCTPAHCTBEHHON NHTErpaunn.
SdphekT rpynnbl. OANHOYHBIV U FPYNNOBOIA 06pas Xun3Hu. @opMbl rpynnoBOro CyLecTBOBaAHUS Y
XUBOTHbIX. OCOOEHHOCTU MPOCTPAHCTBEHHO-3TONOMMYECKMX OTHOWEHWA MPU OAUHOYHOM U
rpynnoeom obpase XusHu. YNopsaao4eHHOCTb OTHOWEHWIA B rpynnax. Miepapxus n 4OMUHMPOBaHME.
dn3noNornyeckme OCHOBbI PaHroBbIX OTANYMIA 0cObel. Jlnpepsl, Boxakun. buonormyeckas ponb
pasHOKa4yeCTBEHHOCTU 0cobeli. Ponb BbiCWE HEPBHOW AESTENBHOCTU B MHTErpaumm nonynsumu.

naboparopHasi pabora (6 4aca(oB)):

MexaHn3mbl, OTBETCTBEHHbIE 3a TEMMbI POCTA NOMNYAALUUN U PETYNALMIO MAOTHOCTU €€ HaCeneHus.
Lemorpagouyeckas (nono-so3pactHasl) cTpykTypa nonynauun. Macwrabbl 9K0oNorn4ecknx pasnmymi
Ha pa3HbIX CTagnsax oHToreHesa. Pa3zHoka4eCTBEHHOCTb OTAENbHbIX reHepaumii. MNonynsaumnoHHble
Uunknbl. ABTOpPErynaums YACNEHHOCTM B nonynsaumsx. [mnotesa ctpecca. ['mnote3a BOCCTAHOBNEHNS
NMLEBbIX pecypcoB. 'MnoTesa konebaHnii ?XMIWHKK - XepTBa?. [Mnotesa konnyecTea nuwm. Tunbl
ANHAMUKN YNCNEHHOCTU. MexaHn3Mbl, OTBETCTBEHHbIE 3a NoAOepPXaHNe reHeTUYEeCKON CTPYKTYpbI
nonynaumm

Tema 13. Ponb abnoTtuueckmx u 6uotmyeckux cpakTopos B noseneHuu, doopMmoobpasoBaHum,
reorpacouueckom pacnpocTpaHeHUU XMUBOTHbIX. IKoNornyeckue rpynnbl XUBOTHBLIX B Pa3HbIX
cpenax obutaHus

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

TennoobMeH y XMBOTHbIX. YPOBEHb OKUCIINTENbHbIX NMPOLIECCOB Y TEMO- N XONOLHOKPOBHbIX BUIOB.
Cucrtema xmMmyeckom n onan4eckomn TepMoperynaumm TennoKpPoBHbIX. CTOYHNKM
Tennonpodykuun. Metepotepmus. JIoxXHas TENNOKPOBHOCTb. DNEMEHTbI TEPMOPErynsiLmMm 1
MEXaHW3Mbl XONO40YCTOMYMBOCTU Y XONOLHOKPOBHbIX. Ponb noseneHns. Peakunn Ha runepTepmuio.
Peakumu Ha runotepmMmntio. SKONOrnYeckme Bbirodbl pasHbix cTpaTernin Tepmoperynaumnm
TENnNoKpoBHbIX. [MNobunos. Cnsgyka. Ocmoperynaumns y MOPCKMX U MPECHOBOAHbIX BULOB.
OcobeHHOCTN BOgHOro 6anaHca Ha3eMHbIX XUBOTHbIX. MyTy NOCTyNNeHNs n yaoaneHns Boabl U3
Tena. Agantaumm XnBOTHbIX apuaHbIX NyCTbiHb. Mopdo-comnanonornyeckne agantaumm. XnsHo 3a
cyeT MeTabonunyeckon Bnarn. 300NNaHKTOH, HEKTOH 1 3006eHTOC B BO4HOM cpeae. MHoroobpasve
XUBOTHbIX-COMNbTPaTOPOB (rybKuW, OBYCTBOPYATLHIE MONMIOCKN, YCOHOrMe pakoobpasHble, ycaTble
KUTbl 1 Op.) UX SKONOrM4yeckoe 3Ha4yeHne B Bogoemax. SBneHne 3aMopoB 1 UX MpuYrHbI (acumkeus,
NHTOKCKKaLNN).

naboparopHas pabora (4 4aca(oB)):

OcBoeHMe noneta B pasHblX rpynnax X1MBOTHbIX NPU HAa3eMHOM 0bpase Xu3Hu. AganTuBHbIE YepThbl
NneTaloWmnx XNUBOTHbIX. DKONOrnYeckre Bbirodbl noneta. Myt 0CBOEHMS XMBOTHbIMM MOYBbI Kak
cpenbl 0butaHns. Cesi3b pa3aMepHOCTU XMBOTHbIX 1 06pasa Xu3Hu B noyse. MNpencraBuTeny HaHo-
N MUKpoayHbl (rpubbl, NpocTelne, HeMaToabl, SHXUTPEWabl, NaHUMPHbIE U OP. KNewu,
Konnemobonbl, U HOrOXBOCTKM, U AP.) ¥ MaKpo- U MeradpayHbl (L0XOeBble YePBM, MHOTOHOXKW,
MOKPULIbI, MOYBOOBMTAIOWME HACEKOMbIE, UX NIMYUHKK, KPOTbl 1 Ap.). CTeneHb CBA3WN pasHbiX BUOOB
(6ecno3BoHOYHbIE, KabaHbl U Ap.) C NOYBON. Ponb XMBOTHbIX B MO4BOOBGpa30BaTENbHbIX MPOLECCaX.
"'ymycoBble BewecTsa. [apa3nTiam B MUpe XMBOTHbIX. ALanTUBHbIE 0COBEHHOCTM Napa3nToB.
MpenMylecTBa 1 CNOXHOCTU NapasnTnieckoro obpasa XmaHu. Mukpo- 1 Makponapasutbl.
3HayeHune napasnToB B BroueHo3ax. MNapasnTapHble CUCTEMBI

Tema 14. AyT3KONOrnsi, CUHIKONIOrMs N 0,EeM3KONorus MUKpoopraHuamos. UcTopuueckas
Mukpobuonorus.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

PerncrpaumnoHHblii Homep 2131614 DAEKTPOHHEH
CtpaHnua 15 n3 33. il VHI:I)FI EPCHTET
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AyT3aKONOrnsl, CUHIKONOTrNS U AEM3KONOIMS MUKPOOPraHN3MoB. VicTopuyeckasi MUKPoObMonorusi.
CooTHOWeHEe MaKpO3KOIOrnm n MUKPOaKkonormm. CoBpeEMEHHbIE HanpaBneHNs pasBnTUS 3KONOrnn
MUKpOOpraHnamoB. AbroTtuyeckue doakTopbl. VIHTepBan n3MeHeHnin abrnoTn4ecknxgakTopos..
OBPUBNOHTHbBIE 1 CTEHOBUOHTHBIE MUKPOOPraHn3Mbl. BaanmoaeicTtene goaktopos. Mpobnema
BblbOpa nokasaTenst XusHenesTenbHOCTV opraHnama. [eMakonorms MUKpoopraHnamoB. MoHsiTue
nonynsaunn. XapakTepmucTuky nonynaunmn. YACneHHOCTb U NAOTHOCTb, COOTHOLWEHME MONOB,
pacnpeneneHune ocobeli No Bo3pacTy (Bo3pa?cTHas CTPYKTypa), pa3Mepam (pasmMepHasi CTpykTypa)
1 0COBEHHOCTW NPOCTPAHCTBEHHOMO pacnpeneneHns ocobei (NpocTpaHCTBEHHAS CTPYKTYpa).
LunHammnyeckne rpynnoBbie xapakTepUCcTUkm nonynaummn. PoxanaemocTb, CMEPTHOCTb, UMMUT ?pauus
(BceneHmne) n amurpauus. Baanmogerictesmne nonynsuunii. LLlects OCHOBHbIX TUMOB
MEXMNOoNyNsUNOHHbIX B3anmMoaencTenin. Bsanmogencreme, nunu Hentpannam. Baanmogencrtene, nnm
KoMMeHcanuaM. Baammognencrteune, unn ameHcanmam. Mytyanuam. lNpoTtokoonepaumns. XvwHNYeCcTBO
n napa3nTtnam. KoHkypeHums. CUHaKonorms MmkpoopraHnamos. CnuctemMa HaaopraHN3MeHHOro
YPOBHS nMetowas crneum?domnyeckne CBOMCTBA U XapakTeEPUCTUKK, OTIMYatowWwme ee oT Nonyna?umm un
Tem 6onee oT opraHnama. Bnoosoii coctas coobuwecTsa, BuaoBoe borat?cTBo. ABTOTPOMbI 1
retepoTpodbl. [ocnenoBaTenbHOCTb NPEBPALLEHNIA OPraHUYECKNX BEWECTB B COOOLECTBAX,
-Tpochmyeckas (nuwesas) uerb. lNepBuyHas Npooykuus, nepBruyHble NPoayLeHTbI. [epBuyHbie
KOHCYMEHTbI. (noTpebuteneit). konormyeckas aPeKTUBHOCTb.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa: buopasHoobpasmne ayKapnoTUYECKUX 1 NPOKAPMOTUHECKMX
MUKPOOPraHM3MOoB NOYBbI U Bo3ayxa. [loarotoska nocyabl, cpen, MaTepuanos

Tema 15. Mukpo6Hoe coobLecTBo, Tpochmyeckas CTpykTypa coobLlecrsa, 3IKOnoruieckme
HULLW, 3KONOrMyeckue crTparerum, yHKLMOHaNbHOe pa3Hoo6pa3ue MUKPOOpPraHM3mMoB

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Mukpo6Hoe coobuwecTBOo, Tpodhryeckas CTPyKTypa coobLecTBa, 9KONOrMY4ECKNE HULWK,
9KONornyeckne cTpaTermm, yHKUMoHanbHoe pasHoobpasune MukpoopraHuamos. MukpobHoe
C000LEeCTBO -COBOKYMNHOCTb B3aNMOLENCTBYOWMX MEX DY COOON (PYHKUMOHANBHO Pa3nunyHbIX
MUKpoopraHnamos. Koonepauwns B coobwecTtse. MpoaykT-cybcTpaTHble B3aMOLENCTBNS MEX DY
KOMMOHeHTaMmn coobwecTsa. AHaspoOHble TMAPOANTMKMN 1 ANCCUNOTPOMbI. BTOpUYHbIE aHa3pPoObI.
OpraHoTpodbl - NOANTPOMbI (Monuddarn) n MoHOTPOdbl (MOHodarn). SHepreTrka cooblecTsa.
CurHTpous. Skonornyeckme HAWKM n akonornyeckme crparernn. OCHOBHbIE (DYHKLMOHANbHbIE
rpynnMpPOBKU OPraHn3mMoB LiMKna opraHnyeckoro yrnepona. OCHOBHble rpynnbl Lukna asora:
asoTgomkcaTopbl, aMMOHNGIUKATOPbI, HUTPUGOUKATOPbI, HUTPAaT-PeayKTopbl, AEHUTPUMUKATOPDI.
OcHOBHbIe rpynnbl LKA cepbl: CynbaTt-penyKTopbl, CEPO-PEmYKTOPbI, CepobakTepnm, TMOHOBbIE
b6akTepun

naboparopHas pabora (4 4aca(oB)):

NabopaTtopHas paboTa: bruopasHoobpasme aykapnoTUHECKUX 1 MPOKAPMOTUHECKMX
MUKPOOPraHM3MOoB No4Bbl U Bo3ayxa. OCBOeHNe METOA0B NOCEBa M paboTbl C MUKPOOPraHu3MaMu.

Tema 16. MukpoopraHuambl u 6uocdcepa
JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

MukpoopraHnambl 1 buocdrepa. NoeBcemMecTHoe pacnpocTpaHeHne MMKPOOpPraHn3mMoB. BaxHas
0COBEHHOCTb 3KOSIOMMN MUKPOOPTraHN3MOB CBSI?3aHHAs C UX OPEBHOCTBIO U NMEPBUYHOCTLIO B
nctopumn brnocdepsbl. OTHOWEHNE MUKPOOPraHM3MOB K Temnepatype. Mesodomnnbl, NCUXPOGUNbI,
NCUXPOAKTUBHbIE (MCUXPOTPOHBIE) MUKPOOPraHNU3Mbl, TEPMOOUSIbl TEPMOTONIEPAHTHbIE (MaKCMMyM
45 - 50 OC), cpakynbTaTMBHbIE, 0bNuUraTHble, a Tak?>xe aKCTpemanbHble TepModusbl 1
runeptepmodcounsl. [NprMep NPakTUYeCcKoro NCNosib30BaHUS TEPMOMPUIOB - TEPMOPUNbHbBIN
npouecc aHasapobHOWN yTUIM3auumn opraHn?4ecknx 0TXo4oB ¢ obpa3oBaHmem brorasa. KucnotHocTb
cpenbl. Hentpodounsl, anugodunbl, ankanudounbl. XnsHeneatenbHOCTb MUKPOOPraHn3MoB
npuBOANT K N3MeHeHno pH cpenbl. AKTUBHOCTb BOAbI U CONEHOCTb. [1pecHOBOAHbIE
(HeranoounbHbIE) OPraHW3Mbl, ranoToNepaHTHbIE OPraHN3Mbl, YMEPEHHbIE ranogunbi,
aKcTpeMmainbHble ranodgunbl. Pegokc-noteHumnan n kucnopod. Aspobbl n aHaspobebl. Ceer.
doTocuHTe3. PoTOTPOdbI. KOHLEHTpaLMs NUTaTeNbHbIX BELECTB.

naboparopHasi pabora (4 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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NabopaTtopHas paboTa: buopasHoobpasmne ayKkapnoTUYECKUX 1 NPOKAPUOTUHECKUX
MUKPOOPraHM3MOB MOYBbI U BO3ayxa. AHann3 NPoKapuoTUYecKx MUKPOOPraHM3MOB MOYBbI
(6akTepun)

Tema 17. MNMpuknagHasi 3KONOrMA MUKPOOPraHU3mMoB
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MpuknagHas aKonorus MMKPOOPraHn3MoB. bronormyeckas oumcTka CTo4HbIX BOA 1 0bpaboTka
ocankoB. MecTo 1 ponb MUKPOBUONOrMYECKUX NPOLIECCOB B OYNCTKE CTOYHbIX BOA. A3POTEHKU 1
6r1ochUNBbTPBI, NEPBUYHBIE N BTOPUYHBIE OTCTOMHUKN. PUNKO-XMMUYECKAS XapaKTeprUCTuKa
aKkTMBHOro una. Mukpobronornyeckas xapakTepucTnka akTuBHoro nna. Mukpobuonormnyeckas
xapakTepucTunka 6uonneHkn. 3aKOHOMEPHOCTM OKUCNEHNS OPraHNYECKNX BELWECTB
MUKPOOPraHn3mMamun B aspoTeHkax. lcnonb3oBaHme XMMMYeCcKn CBA3aHHOIo Kucnopoga npu
OMOXMMNYECKOM OKMCNIEHNN OPraHNYeCcKMX NPUMECEN CTOYHbIX BOA (CEMUAapObHbIE YCNOBUS).
AHaspobHbIe BMOXMMMYECKME NPOLECCHI B O4NCTKE CTOYHbIX BoA. Mukpoburonornyeckas
xapakTepucTka aHasapobHoro nna. 3aKkOHOMEPHOCTN BMOXMMNYECKOTO OKUCTIEHNSI OPraHNYeCcKmxX
BELLECTB B aHA3POOHbIX YyCNoBMsAX. POnb MMKPOOPraHM3MOoB B NMPoLECCax CaMOOYULLEHUS NOYB OT
HedpTAHOro 3arpsa3HeHns. CaHmTapHas Mukpobrnonorus. MNMaToreHHble MUKPOOPraHn3Mbl 1
NHpekumn, nepeparowmecs Yepes sogy. [aToreHHOCTb, BUPYNEHTHOCTb. MprHUKMMbI
CaHNTaPHO-MMKPOOMONOrNYEeCcKon OLEHKN KayecTBa BoAbl. BakTepun rpynnbl KMWEYHON Nanoyku,
SHTEePOKOKKW, ctadpounokokku, Clostridium perftingens. MNoHatne o OMY, tutp-coli, TnTp- perfringens.
MNMokasaTenu caHMTapHO-MUKPOBNONOrMYECKO OLEHKN CTOYHBIX BOA. Nokasarenu
CaHNTapPHO-MMKPOBMONOrNYEeCcKon OLEHKN NPUPOHbIX BoA. [Nokasartenu
CaHNTapPHO-MMKPOOMONOrNYEeCcKoi OLEHKN NUTbEBOM BoAbI. [lokasaTenu
CaHNTapPHO-MMKPOBMONOrnYecKko oLeHkn Noye. MNokasaTtenm caHMTapHO-MUKPOBNONOrM4eCKo
OLEHKM Bo3ayXa.

naboparopHas pabora (4 4aca(oB)):

NabopaTtopHas paboTa: bruopasHoobpasme ayKkapnoTUHECKUX N MPOKAPMOTUHECKMX
MUKPOOPraHM3MOB MOYBbI U BO3Oyxa. AHaNN3 3yKapuoTUYeCKMX MUKPOOPraHM3MOB NoYBbl (Fprbbi)

Tema 18. dkonorusi BOOHbIX MUKPOOPraHU3MOB
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

9KOnormsa BoAHbIX MUKPOOpPraHn3mMoB. Boaoem kak mogenb skocuctembl. Knaccmgoukaums
BogoemoB. CTpatudoukaumsa sogoemMos. PopMnpoBaHNE OKCUKINHA Y XEMOKINHA.
bakTtepuonnaHkToH. MukpoopraHnambl JOHHbIX OTNOXEHUA. YACNEHHOCTb MUKPOOPrHAn3MoB B
BOJOEMAX: ONUIrOTPOPHbIE, ME3OTPOOHBIE, 3YTPOMOHbIE, ANCTPOOHbIE BOAOEMbI. LInknbl G1oreHHbIx
anemMeHToB B Bogoemax. CamoouueHne BOAOTOKOB. 30Hbl CanpobHOCTM U MHANKATOPHbIE
opraHn3mbl. Bonoembl kak 6acceiHbl ceanmeHTaunn. Ponb MMKpOOPraHn3MoB B NpeBpaLleHnm
BEWECTB B JOHHbIX OTNIOXEHMUSX.

naboparopHasi pabora (2 4aca(oB)):

NabopartopHas paboTta: buopasHoobpasne aykapnoTUYECKNX N MPOKAPUNOTUHECKUX
MUKPOOPraHM3MOoB NoYBbl U BO3ayXa. AHaNU3 NpoKapuoTUYECKMX U 3yKapuoTUYECKUX
MUKPOOPraHM3mMoB BO3ayxa

Tema 19. 3konorusi MUKPOOPraHM3MOB NOYBbI
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Skonorns MMKPOopraHM3MoB noyBbl. [oyBa kak 06nacTb B3anMOLENCTBUS MUKPOGIONOpPbI C
pacTuTeNbHbIM NOKPOBOM. [1oyBa Kak TpexgpasHas cucrema C NoYBEHHbIM BO34yXOM, Blarow,
TBEPAOW (pa3on, cos3parowas pasnnyHble ycnosusa ans passutnsg MUKPOOpraHu3moB.
PacnpoctpaHeHne MukpoopraHnamoB B noyse. Passntne MMKpoopraHn3mMoB Ha NOBEPXHOCTU
noYBeHHbIX Yyactuu. Mukpodonopa pusocgepbl B 30He KOPHEBbLIX BblaeneHuin. Mukopuaa.
CumbuoTnyeckme asotgomkcatopbl. PasnoxeHne onaga. ObixaHve noysbl. O6pasoBaHue rymyca.
CamoounweHne noys. No4BeHHbIE NPOLECCHI.

naboparopHasi pabora (2 4aca(oB)):

NabopaTtopHas paboTa: AHann3 MMKPOOParHM3mMoB KpyrosopoTa yrnepona. Liennononutuyeckue
MUKPOOPraHU3Mbl.

Tema 20. 3konorns MMKpoopraHM3MoB atMoccpepbl
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 2131614 5AE
CtpaHnua 17 n3 33. 111 YHI:I

S OEMALIGH



MporpamMma oucumnivHbl "9KONOrUs PacTeEHNI, XNBOTHBIX, MUKPOOopraHuaMoBs"; 022000.62 Skonorus 1 npupoaononb3osaHne; 306os B.B.
, ANPEKTOP UHCTMTYTa aKkonorum un reorpadomm Cenusarosckas C.1O. , noueHT, A.H. (ooueHT) ®apaeesa M.B.

9Konorns MMKpPoopraHM3mMoB atMocapepbl. ATMocdepa 1 brnota. PopMupoBaHne ra3oBoro coctasa
aTMocdepbl MKpoopraHnamamu. CosnaHmne KMCNopoaHo atMocdoepbl B pedynbtate ancbanaHca
MexXay npoaykumen n oecTpykunen opraHmyeckoro sewectsa. baktepum kak BaxHenwmin gaktop
nogaepxaHns MUKPOKOMMOHEHTHOrO coctasa atmocaoepsbl. bixaHne noysbl 1 npogykuns CO2.
"a3oreHepupyowme aHaspobHble cooblecTea. MNapHuKoBbIil 3dddekT u knumat. ObpasoBaHue 1
NCronb30BaHUe NeTy4mx OpraHN4ecknx coeanHeHnin. A3po3onm n pacnpocTpaHeHne
MVKPOOPraHn3MoB rnoTokamm Bo3ayxa. [loBceMecTHOCTb pacrnpoCTpaHeHNs MUKPOOPraHN3MOB.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa: AHaNM3 MMKPOOPraHM3mMoB KpyrosopoTa azota. CBob60AHOXMBYIWMNE
asoTtdgumkcartopbl

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMNINHBI (MOLYNSA)

Bupbl
N Paspnen Cemect Hepens | camocTosiTenbHon [TPyA0eMKOCTb ;‘:ﬂ%’:‘;‘oﬁ:ﬂ:ﬁgz
AncumnnuHbl pcemeCTpa pa6oTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 2. Bnusanue
noarotoeka K
9KONOrn4yeckmnx pefi,l)epaTy 3 pedepar
5 ¢oakTopoB Ha 5 1
" [9BOMOUMIO N pa3BUTME HOLrOTOBKA K
rpnboB, NNLIAAHNKOB 1 A 2 YCTHbIA ONpPoC
BOAOpOCNe YCTHOMY Onpocy
noarotoeka
Tema 4. CeeT u ero ﬂoﬂamHero 3 noMallHee
BNMSAHNE HA OCHOBHbIE 3apaHve
4. 5 2-3 |3amaHus
XWN3HEHHble OYHKLN OATOTOBKA K
acTeHUN. Y
Y VCTHOMy OMpOCY 2 YCTHbIA Onpoc
noarotoeka
JomauwHero 3 AOMAlIHEE
Tema 5. Tenno kak 3ajaHve
5. g 5 3 [3apaHus
9Konorn4ecknin akTop HOLrOTOBKA K
VCTHOMY ONPOCY 2 YCTHbIV onpoc
noarotoeka K
Tema 6. Boga n ee A 3 KONMOKBUYM
KONIOKBUYMY
6. |3Ha4yeHne and 5 4 HOLrOTOBKA K
aCTEHUN. Y
P YCTHOMY OMpOCY 2 YCTHbIA ONpoc
noarotoeka K
npe3eHTaunn 4 npeseHTauns
v Tema 7. [No4BEHHbIE 5 4 P ——

" |PaKTopsL. OAroToBKd TBOpYECKoe
TBOPYECKOMY 1 samaHme
9K3aMeHy
noarotoeka K
KOHTPOJIbHOW 3 KoHTPONBHAR

Tema 8. buoTtnyeckue 6 paboTta
8. 5 5 pabote
doakTopbl cpenbl. MOLTOTOBKA K
npe3eHTaLmK 2 npeseHTaumns
Tema 9. XnaHeHHble noarotoeka K
9. doOpMbI pacTeHuUIA. 5 5 TECTUPOBaHUIO 2 Tectmposarine
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 10. Apanrtauus NOAroTOBKA K 4
XMBOTHbIX K PA3/IMYHbIM pecbepary pedpepar
goakTopam u
opueHTauus B i NoAroToBKa K
10. OKpyXatowen cpee. 5 6-7 TECTUPOBAHNIO 2 TecTpoBatne
Ponb XWBOTHbIX B
A noaroToBka K -
TPOHUYECKOIA nggMO or? e 4 YCTHbI ONpPOC
CTPYKTYpe broueHo308 y y onpocy
noaroToeka K
2 T
Tema 11. pegoepary pecbepa
["omeocTatmyeckme noaroToska K
1. MEXaHN3Mbl B 5 8 TECTUPOBAHNIO 1 TecTpoBatne
OpraHn3me XMBOTHbIX NOAroTOBKA K 3 CTHBIT OMDOC
YCTHOMY Orpocy y P
noaroToBka K 4
T
Tema 12. pedoepaty pecbepa
["lomeocTartnyeckme NOAroToBKa K
12. MEXaHN3Mbl B 0 910 TECTUPOBAHWUIO 2 Teciposanmne
nonynsunsx XNUBOTHbIX NOLrOTOBKA K 4 CTHBIT OMDOG
yCTHOMY Onpocy y P
Tema 13. Ponb
BUOTNHECKMX (DAKTOPOB pedpepary
B NOBEOEHUN,
dhopmoobpazoBaHuu,
13.|[reorpadomnyeckom 5 11 :ggTrﬁnggﬁ; o 1 TecTmpoBaHune
pacnpocTpaHeHnu P
XNBOTHDbIX.
9Konoruyeckme rpynnbi MOAroTOBKA K
XMBOTHbIX B Pa3HbIX YCTHOMY OMpOCY 3 yCTHbI ONpoc
cpenax obutaHus
Tema 14. Aytakonorus,
CVMH3KOMOrmsa u
noaroToBK
14 |ReM3Kkonorus 5 11 ngﬂa?m?erc? 4 nomailuHee
"IMMKPOOPraHn3moB. 3anaHms 3afaHue
NcTopuyeckas
MUKpPOBUonorus.
Tema 15. MukpobHoe
coobuecTBo,
Tpodpmyeckas
CTPyKTypa cooblwecTsa,
9KONOrMYeCcKmne HUWU, noaroToBka K o
15. aKonornyeckme 5 12 YCTHOMY Onpocy 6 yCTHBIV ONpoC
cTparteruu,
doyHKLMOHanbHoe
pa3Hoobpasve
MMKPOOPraHNM3mMoB
Tema 16.
16.[MukpoopraHnambl u 5 13 Egﬁ;glgﬁl(a K 6 KONNOKBUYM
buocdepa yMy
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P

Tema 17. MNpuknagHas NnoAroToBka K

17.|akonorus 5 14 [KOHTPONbHOW 4 K(;l—é;gganaﬂ
MUKPOOPraHM3mMoB paboTte P
Tema 18. Skonorus

18.[BOAHbIX 5 14 ngﬂg;osokr? 'é c 4 YCTHbIA ONpOoC
MUKPOOPraHn3mMoB y y onpocy
Tema 19. Skonorus NOroToBKa K

19.|MnkpoopraHn3mos 5 15 KOMTIOKBUVM 4 KONNOKBUYM
Nno4Bbl ymy
Tema 20. Skonorus noaroToBka K

20.|MnkpoopraHn3MoB 5 15  [KOHTPONbHOWA 4 Kzgggganaﬂ
aTMocdoepbl paboTte P
Ntoro 96

5. O6pa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

OcBoeHue kypca "IKonorns pacTeHnin, XMBOTHbIX, MUKPOOPraHn3MoB" npegnonaraet
NCNONb30BaHNE Kak TPaANLMOHHbIX, Tak U MHHOBALMOHHbIX 06pa3oBaTefibHbIX TEXHONOMMiA, a Takxe
HacToSATENbHO TPebyeT pauUMoOHaNbHOrO NX COYeTaHUSI.

Tpa,U,I/ILI,VIOHHbIe o6pasoBaTeanb|e TexHOoIormn nogpasymeBaroT UCMOJib30BaHMe B y‘-leﬁHOM
npouecce Taknx MetonoB pa60T, KakK nekuus, KOHCynbtauuns, CaMoCTosATeIbHasA pa60Ta, CeMnHap.

OcBoeHMe kypca ?9Konornsa pactTeHnin? npegnonaraet NCNofb30BaHME Kak TpaanUMOHHBbIX
(nekummn, NnpakTU4eckmne 3aHATUS C NCNONMb30BAHNEM METOANYECKMNX MATEPMANOB),
MUKPOCKOMNYECKOM TEXHUKM (MUKPOCKOMOB). Tak U MHHOBALMOHHbBIX 06pa3oBaTenbHbIX TEXHONOr A
C NCNONb30BaHNEM B y4eOHOM NpoLecce akTUBHbIX 1 MHTEPaKTUBHbBIX O0OPM NPOBEAEHNS 3aHATUIA
(MynbTMMeONAHbBIX NPOrpaMMm, BKIKOYaOWMX NOArOTOBKY W BbICTYNNEHNE CTYAEHTOB HA NPaKTUYECKMX
3aHSATUSIX NO NOArOTOBNEHHBIM pedoepaTuBHbIM paboTtam u T.1.).

Y4ebHO-MeToAn4eckoe 1 MHGopMaLMoHHoe obecneyeHre Moayns "OKonorns XmBoTHbIX" BKOYaET
NCnonb3oBaHne GMBANOTEKM C YMTaNbHBIM 3a10M, y4ebHO-MeToanYeckon 6asbl nabopartopum
"Okonornyeckas unanonorus” ¢ BO3MoXHoCTbio paboTtbl B INTERNET, ayautopuid ons
KOHCYNbTALUMOHHOW OEATENbHOCTM, UCMONb30BaHNS Y4EOHON 1 y4eOHO-METOANYECKON NUTEPATYpbI,
pa3paboTaHHOM C y4ETOM YBENNYEHUS [ONIN CAMOCTOSATENBHOM paboTbl CTYAEHTOB, N UHblE
mMaTepuanbl No BONPOCaM CPaBHUTENbHOW (PU3NONOTUN XUBOTHbBIX, ayTOKONOrMnN 1 NONYNSALMOHHOM
akonoruun. OcBoeHVe OUCUUNINHDBI "OKONOrns XMBOTHbIX" Npegnonaraet UCNONb30BaHME Kak
TPaOULUMNOHHBIX (NeKUnn, NpakTU4eckmne 3aHATUS - CeMUHapbl, KOHCYNbTauun, camocToaTelbHas
paboTa Hag pedhepartamm 1 YCTHbIMU BbICTYNNEHNAMU), Tak 1 HOBbIX 0byvatowmx TexHonoruin (S0P B
cpene LMS MOODLE, Hay4Hble cTaTbuy, ooTOBUACOMATEPUAbI, NPE3EHTaUUN, 3NIEKTPOHHbIE
TECTbl, KOMMblOTEPHbIE 0by4atowme TexHonornm ADInstruments, 3akynneHHble no MNporpamme
pas3sutna KOY). B YuebHoin nabopatopun "Skonormndeckas gpusnonorns” obyyatowmecs oceamsaroT
"Cuctemy KoMnbloTepHOro obyyerus domanonorum PTB4264/1 ¢ Habopamn PTK12 n PTK13
(ADInstruments, ABcTpanuns)", Nno3BonsitoLyto appekTUBHO OCBamBaTb OCHOBbI 0OLWel 1
9KONOrnM4eckom omusnonornm XnBoTHbIX B MPaKTUYECKUX 9KCMEPUMEHTASbHbBIX TECTaX N0 9KONOrnn
YenoBeka M XMBOTHbIX, 3KONOrMYeCcKoin Tokcukonormun. Cuctema cHabxeHa yaobHbiMm ons
CTYOEHTOB UHTEpPdIencammn n nporpammHbIMK Npoayktamu LabTutor?, Scope?, LabChart?, nossonss
1M BbINONHATb 9KCMEPUMEHTASIbHbIE YAaCTWN KYPCOBbIX U AUMNOMHbIX
(BbINYCKHbIX-KBANMMMKALNOHHbIX) paboT

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB
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Tema 1. PacteHusa un cpena PacteHus u cpena

Tema 2. BnusiHne akonormyeckmx ¢pakTtopos Ha 3BOMNOLUIO U pa3BuTUe rpnbos, MMLLANHUKOB U
BOAOpOC/Een.

pegoepart , NpUMEepHbIE TEMBbI:

MoAaroToBka NMCbMEHHbIX pedoepaToB - DKONOrmyeckue rpynmnsl rpuboB; SKonornyeckme rpynmnb
nuwanHnKoB; MeTtoabl NMMXEHOUHANKaUNK

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3acnywBaHve n obcyxaeHne pedoepatos - DKoNormyeckme rpynnol rpnboBs; dKonornyeckue rpynbl
nuiwanHukos; Metoabl NMXeHOUHAMKALMN

Tema 3. BnusiHne akonornyeckux oaktTopoB Ha3zeMHO-BO3AYLUHOM cpeabl Ha 3BOJIIOLUIO
BbICLUMX pacTeHUWN.

Tema 4. CBeT 1 ero BMsiHNE Ha OCHOBHbIE XW3HEHHble (PYHKLIMN pacTeHUN.
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

NOAroTOBKa aHANUTUYeCKMX Tabnuu

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

CBeT 1 ero BANSHME Ha MOPAPONOrMYECKY0 N aHATOMUYECKYHO CTPYKTYPY pacTeHui
Tema 5. Tenno kak akonornyeckum ¢pakTop

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

NOAroTOBKA aHaNUTUYeckmx Tabnuu

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

BIUSIHWE TEMMEepPaTypbl U BNaXHOCTN MECTOBUTaHWIA HAa aHAaTOMUYECKYO M MOPHPONOrMYECKYHo
CTPYKTYPY pacTeHui

Tema 6. Bopa n ee 3HayeHue Onsi pacTeHUMN.
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

Bopna n ee 3Ha4eHve ans pacteHuii (Mopdponornyeckmne n aHaToMmn4eckmue 0CobeHHOCTM pasHbIX
3KONOTMYECKMX rpynn pacTeHWi)

YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

obcyxaeHre YCTHbIX AOKNaA0B KaX4oro CTyLeHTa no Teme
Tema 7. NouBeHHbIe hakTOpbI.

npeseHTauuns , NpMMepHbIe BOMPOCHI:

OueHka okpyxatolwein cpefbl MeTogamm UTOMHIANKaLUNN.
TBOPYECKOE 3afaHne , MPUMEpPHbIE BOMPOCHI:

Vicnonb3oBaHre metonos PnokTymnpyowen acummetTpum nuctbes (PA) pasnnyHbiX BUOOB OepPeEBbEB
n VIHgekca Xna3HeHHoro coctosHns aepesbes (MC) ons oueHKn okpyXxaroLwen cpebl ropona v
COCTOSIHUSA 3eNeHblX HacaxXaeHun

Tema 8. Buotnueckue cpaktopbl cpenbl.
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Mcnonb3oBaHne aKONOrnyeckmx WKkan u aHanma aKonoro-LUeHOTUYECKUX XapakTePUCTMK pacTeHnI
ON1S1 OLEHKW COCTOSIHUSI PUTOLLEHO30B (MO0 ANs ONON3HEBbIX CMELLEHMIA)

npe3eHTtauunsa , npuMepHbie BOMPOCHI:

Vicnonb3oBaHWe 3KONOrM4eckmnx Wwkan n aHanna aKonoro-LeHoTUYEeCKnX XapakTepuCTUK pacTeHui
ONS OLEHKU COCTOSAHMA (PUTOLLEHO30B

Tema 9. )KusHeHHble ¢hopMbl pacTeHUMN.
TecTMpoBaHve , NpMepHbIE BOMPOCHI:
TECTUPOBaHME U KOHTPO/b 3HAHWIA MO 3KONOrMN PacTeHuin

Tema 10. ApanTauusi XUBOTHbIX K pa3fiuyHbIM chakTopaMm U OPUEHTALIUS B OKPYXXaloLLLen
cpene. Ponb XUBOTHbIX B TPOGOMUECKOWN CTPYKTYpe 6MOLEHO30B

pedoepart , NPUMEpPHbIE TEMbI:

KETPOHHBH
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[MoaroToBka NMCbMEHHbIX pedoepaTtoB M YCTHbIX 0OKNanoB (Ha 3-5 MMH) No Bonpocam Nekumi,
pasmeleHHbIM B cucteme LMS MOODLE B S0P "3konorms XmBoTHbIX"

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

TecTupoBaHMe 1 KOHTPOJb 3HaHWiA (B 6annax): onepaTuBHbIA (Ha ceMnHapax), pybexHbliii (B Te4eHne
BCEro cemecTpa) v UTorosbi (3a4eT). KOHTPONb 1 CAMOKOHTPOMb 3HAHWIA NPOBOANTCS C MOMOLLbIO
TecTtoB, pa3melleHHbix B cucteme LMS MOODLE B S0P "3konorms XuBOTHbIX", @ TakXXe C NMOMOLLbIO
BOMPOCOB N 330aHWI K KaX,40My pasaeny nekumi

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

O6ecyXAeHne YCTHbIX A0KNan0B Kax4oro CTyAeHTa Ha NPaKTUYECKUX 3aHATUSX - CeMUHAapax ¢
nocnegytowel ANCKYCCMEn 1 KOMMEHTaprsiMK Npenoaasatens

Tema 11. ToMeocTaTyeCckue MexaHM3Mbl B OpraHu3Me XMBOTHbIX
pedoepart , NpUMEpPHbIE TEMbI:

[MoaroToBka NMCbMEHHbIX pedoepaTtoB N YCTHbIX A0KNanos (Ha 3-5 MWH) No Bonpocam Nekumi,
paameleHHbIM B cucteme LMS MOODLE B S0P "3konorms XunBoTHbIX"

TeCcTMpOoBaHue , MPUMepPHbIE BOMPOCHI:

TecTupoBaHue 1 KOHTPOJb 3HaHWiA (B 6annax): onepaTuBHbIA (Ha ceMnHapax), pybexHblii (B Te4eHne
BCEro cemecTpa) 1 UTorosblii (3a4eT). KOHTpONb 1 CAMOKOHTPOb 3HAHUI NPOBOAUTCS C NOMOLLLIO
TecTtoB, pa3amelleHHblx B cucteme LMS MOODLE B S0P "3konorms XuBOTHbIX", @ TakXXe C NMOMOLLbIO
BOMPOCOB N 3a0aHWI K KaXa0My pasaeny nekumi

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

Ob6cyxaeHne yCTHbIX AOKNAL0B KaX0ro CTyAeHTa Ha NPaKTUYECKNX 3aHATUSAX - CEMUHAPax C
nocnenytower OUCKYCCUERn N KOMMEHTaApUAMU NpenofaBaTens

Tema 12. ToMmeocTaTyeckue MexaHM3Mbl B NONYyNsALUSX XUBOTHbIX
pedoepart , NPUMEpPHbIE TEMbI:

[MoarotoBka NUCbMEHHbIX pedoepaToB M YCTHbIX AOKNaAoB (Ha 3-5 MUH) No Bonpocam Nekuui,
pa3melleHHbIM B cucteme LMS MOODLE B S0P "9Okonorns XuBoTHbIX"

TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:
TecTupoBaHue 1 KOHTPOJb 3HaHWIA (B 6annax): onepaTuBHbIA (Ha ceMnHapax), pybexHbliii (B Te4eHne
BCEro cemecTpa) u UTorosblii (3a4et). KOHTpONb 1 CAMOKOHTPOIb 3HAHWI NPOBOAUTCS C NOMOLLLIO
TecToB, pa3melleHHblx B cucteme LMS MOODLE B S0P "9konorus XuBOTHbIX", @ TakXe C NOMOLLbIO
BOMPOCOB N 3a0aHWI K KaXa0My pasaeny nekumi

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Ob6cyxaeHne yCTHbIX AOKNAL0B KaxXA0ro CTyAeHTa Ha NPaKTUYECKNX 3aHATUSAX - CEMUHApax C
nocnenymrowen OMCKyccmen n KOMMeHTapusiMu npenoaasarens

Tema 13. Ponb abuotnyeckmnx n 6uotmyeckux coaktopoB B noBegeHun, opmMoobpasoBaHuum,
reorpacuyeckom pacrnpocTpaHeHUU XUBOTHbIX. DKONOrM4yeckue rpynrbl XUBOTHbIX B Pa3HbIX
cpenax obutaHus

pedbepart , NpUMepHble TEMbI:

[MoarotoBka NUCbMEHHbIX pedyepaToB M YCTHbIX AOKNanoB (Ha 3-5 MUH) No BonNpocam Nekuui,
paameleHHbIM B cucteme LMS MOODLE B S0P "3konormst XmBoTHbIX"

TeCTUpOBaHWE , NPUMEPHbIE BONPOCHI:

TecTnpoBaHue 1 KOHTPOMb 3HaHWIA (B 6annax): onepaTuBHbIA (HA ceMMHapax), pybexHblii (B Te4eHne
BCEro CemMecTtpa) u NToroeblin (3a4eT). KOHTPONb 1 CAMOKOHTPOSb 3HAHUI MPOBOAUTCS C MOMOLLbIO
TecTtoB, pa3melleHHbix B cucteme LMS MOODLE B S0P "3konorms XuBOTHbIX", @ TakXXe C NMOMOLLbIO
BOMPOCOB N 330aHWI K KaX,40My pasaeny nekumi

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Ob6cyxaeHne yCTHbIX AOKNaA0B KaXA0ro CTyAeHTa Ha NPaKTUYECKNX 3aHATUSAX - CEMUHApax ¢
nocnenyrowen OUCKyCCUen 1 KOMMEHTapusaMn npenogasarens

Tema 14. AyT3KONOrusi, CUH3KOJIOrMA U AeM3IKONorus MUKpoopraHmamos. cTopnyeckas
Mukpobuonorus.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:
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MoAroToBUTL XPOHONOrMYECKMNA 0630P NCTOPUN CTAHOBIEHNS MUKPOBMUONOTMKN Kak Hayku.

Tema 15. Mukpo6Hoe coobLecTBo, Tpochmyeckas CTpykTypa coobLuecTsa, IKonorunyeckme
HULLK, 3KOJorMyeckue crtpartermm, yHKLMOHaNnbHOe pa3Hoob6pa3ne MUKPOOPraHM3mMoB
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MukpobHoe coobwecTBO NPeACTaBASET COBOKYMNHOCTb B3aMOLENCTBYOWMX MeX 4y coboi
OYHKLIMOHANBHO Pa3nnyHbIX MUKPOOpPraHnaMoB. OHM CcBA3aHbl €4UHCTBOM BPEMEHW 1 MPOCTPaHCTBA.
MukpobHoe coobWeCcTBO NOAYMHSAETCS CUCTEMHBIM 3aKOHOMepPHOCTAM. OpraHnsaums coobuectsa
cnepnyet 3agade obecneynTb HaMbonbLUYIO YCTONYMBOCTbL B paMKax eCTECTBEHHOro oTbopa.
YcTohumBoCTb 0becneyrBaeTcst afantaunoHHON ANHAMKO C 3aMeHo O4HUX BUAOB APYrUMM B
3aBMCKMOCTM OT BHYTPEHHUX MPUYMH NpY pasBMTUM coobuecTsa B akocmcteme (cykueccus). Nommmo
TOMMYECKUX OFPaHNYEHNIA - COOTBETCTBUSA BHELIHMM YCNIOBUSM TEMMNEPATYPbI, CONEHOCTMN,
NOABWMXHOCTW Cpenbl - B3aMMO4eNCcTBME B COOOLWECTBE OrpaHMYeHO BHYTPEHHUM TPaHCMOPTOM U
CKOPOCTbIO Nepenayn curHana ot 0gHOro KOMMOHeHTa K apyromy. I1ns MukpobHoro cooblwectsa
rNaBHyo POJb NPV 9TOM UrpaeT MonekynspHas amddoysust. Buabl B 6aktepnanbHoM cooblecTse
CYLWEeCTBYIOT 3a CHET KaTanu3npyeMbiX MMM XMMUYECKUX SHEprofatowmx peakumi. 13 nmerowerocs
Habopa goyHKLMOHANbHO CXOAHbBIX OPraHN3MOB JOMVHUPYIOT T€ U3 HUX, YbW KMHETUYECKNE
xapakTepucTkm 6onee BCero COOTBETCTBYIOT YCIOBUSM, CKNaAbIBAIOWMMCS B COOOLWECTBE.
Co06LWecTBO C XMMUYECKOI TOYKN 3PEHNS ONPeaenseTcs TepMOANHAMUKON U KMHETUKON
OCYLLECTBNSEMbIX OKUCIUTENBbHO-BOCCTAHOBUTENbHBIX peakumii. Ho onanko-xmmmyeckmii noaxon,
LaeT TONbKO NepBYy0 NPUBNN3NTENbHYIO KAPTUHY BO3MOXHOCTEN, peann3aunst KoTopbix 3aBUCUT OT
buonornyecknx ocobeHHocTel opraHMamoB. K Takmum 0COBEHHOCTSIM OTHOCSTCS, HanpuMep,
CMOCOBHOCTb K BbIXMBAHWIO, CONPOTUBNIEHNE BbIHOCY U3 CUCTEMbI, BbleAaHWNIO U ApYyrie CBONCTBA,
KoTopble MOryT obecneyntb NpoLBeTaHNe B 3KONOrMHYECKUX HMWAX, BXOASWMX B aBCTpakTHble
"doyHOaMeHTaNbHble HAWN".

Tema 16. MukpoopraHu3ambl u 6uocdoepa

KONNOKBUYM , MPUMEPHbIE BONPOCHI:

Ob6cyxaeHne KpyroBopoTOB BEWECTB B MPUPOLE U PO MUKPOOPraHN3MOB B KaX40M U3 HUX
Tema 17. MNMpuknagHasi 3KONOrMA MUKPOOPraHU3MoB

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

CoBpeMeHHble BUOTEXHONOMMN Ha OCHOBE MUKPOOPTraHN3MOB U 061acTh UX MPUMEHEHNS

Tema 18. dkonorusi BOAHbIX MUKPOOPraHU3MoOB

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

ATmocopepa 1 6roTa, NapHUKOBbIA 3CPMEKT B KOHTEKCTE XUIHEAEATENbHOCTM MUKPOOPraHW3MOB
Tema 19. 3konornss MUKPOOpPraHM3MoB MOYBbI

KONMOKBUYM , MPUMEPHbIE BONPOCHI:

NcTopuns nayyeHns noYBEHHbIX MUKPOOPraHn3mMoB. NoyBeHHbIe npoLecchl. [o4YBEHHbIE OPraHN3Mbl.
PacnpeneneHne MMKpoopraHM3MoB B NOYBE.

Tema 20. 3konorns MMKpoopraHM3MoB atMoccpepbl

KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

ATMocdpepa 1 broTa, NapHNKOBbIA 90PEKT B KOHTEKCTE XUIHEOEATENIbHOCTM MUKPOOPraHN3MOB.
Ponb MukpoopraHnamos B oOpMUPOBaAHUN KMCNOPOOHOM aTMoctepbl. MrkpoopraHmambl kak
asp0o30/bHOE 3arpsa3HeHne atMocdepbl

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

Bnok "9konorus pacteHuin"
TEMATWYECKWN NNAH NMPAKTUYECKMX 3AHATUI MO KYPCY

ConepxaHme NpPakTNYeCckKnx N CEMUHAPCKNX 3aHATUI

CemunHapckoe 3aHsATMe €1 BnnsiHme akonornyecknx goakTopoB Ha pacnpocTpaHeHune rpmbos,
NUIIaNHNKOB 1 BOOOpOCNen

NPaKTU4YEeCKOe 3aHSATNE €2 CBET U ero BAMSHUE Ha MOPCONOTMYECKYIO CTPYKTYPY pPacTeHui
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Lenb paboTbl: N3y4nTb 0COBEHHOCT MOPAIONOrMYECKON CTPYKTYPbI reNMoPuToB, CLIMOPUTOB U
TEHEBbIHOC/NBbLIX PACTEHWUI

npakTnyeckoe 3aHaTve €3 CBeT 1 ero BAMsHNE Ha aHATOMUYECKYHO CTPYKTYPY PaCTEHWIA.

Llenb pabotbl: M3y4nTtb 0COBEHHOCTN aHAaTOMUYECKOM CTPYKTYpbl (NMCTbeB, ctebneii, noberos)
renmogouToB 1 CLUMOCPNTOB

npakTuyeckoe 3aHsTue € 4 Boaa v ee 3HavyeHne Ons pacTeHuin (Mopdoonormyeckme ocobeHHoOCTH
pasHbIX 9KONOrMYECKUX rpynn pacTeHni).

npakTnyeckoe 3aHaTve € 5 Boaa n ee 3HaYeHne ans pacteHuin (aHaToMM4Yeckme 0CobeHHOCTH
pasHbIX 9KONOrMYecKux rpyrn pactTeHnn KCepoguTos, Me3oUTOB, MrpotOnTOB, MAPOGUTOB).

npakTnyeckoe 3aHaTne €6 NHaoekc XnsHeHHoro coctosHns gepesbes (C) n ncnonb3osaHue
MeToAa O/1s OUEHKN COCTOSIHMS 3efIeHbIX HacaXaeHWin

npakTnyeckoe 3aHaTne €7 OcobeHHOCTM MOPAPCTPYKTYPbl CEMSIH ANS OLIEHKW YCNOBUIA
npomapacTaHns B pasHbiXx MECTOOOMTaHMAX

npakTuyeckoe 3aHaTne € 8 dniokTynpyowas acummetTpus nuctbes (PA) pasnnyHbiX BULOB
flepeBbeB [/15 OLEHKM OKpYXaloLen cpeapl ropoaa

npakTnyeckoe 3aHaTe €9 icnonb3oBaHne 3KONOrM4Yeckmx WKan u aHanmn3 3Konoro-LUeHoTUYeCcKmx
XapakTepUCTUK pacTeHui Onsi OLEeHKMN COCTOSIHMS OUTOLEHO30B (OMOSI3HEBbLIX CMELLEHNIA)

CemuHapckoe 3aHaTne € 10 OTyeT No UCNONb30BAHUIO PA3/IMYHbBIX METOAO0B COUTOUHAMKALUN NPU
aHanmae okpyxaroulen cpenbl

CAMOCTOMATEJNIbHAA PABOTA CTYOEHTA (CPC) BkntoyaeT cneaytowme suabl paborT:

- N3y4YeHNE TEOPETNYECKOrO NEKLIMOHHOIO MaTepmnana;

- NnpopaboTka TeopeTMYEeCcKoro Matepuana (KOHCNeKTbl NEKLNA, OCHOBHAS U OOMNONHUTENbHAS
nuteparypa);

- NOAroTOBKA PUCYHKOB MO UTOram BbIMNONHEHNS NPaKTUYeCcKux pabor;

- MOArOTOBKA OTYETOB K CEMUHAPCKMM 3aHSATUSAM.

Mo pe3ynbTatam ocywecteneHns CPC npuMeHsaoTCca cneayowme Buabl KOHTPONS:

- ONepaTmBHbIA KOHTPONb (MPOBEPKA BbIMOMHEHHbIX 3a4aHWI, BbICTYNNEHNS HA CEMUHapaXx);

- pyBeXHblit KOHTPONb 3HaHWIA (TECTUPOBAHME MO OCHOBHbLIM pasaenam);

- UTOTOBbIV KOHTPO/b - A1t KOHTPONS YCBOEHMSI AAHHOW AUCUMMANHBI y4eBHbIM NnaHoM
npeaycMOTpeH 3ayer.

Mo MsyqaeM0|7| ancunnnmnHe npengycMoTpeHbl cnegyrowmne sBunabl KOHTPONA 3HaHWUM CTYOEHTOB:

OnepatumeHbli. OnepaTrBHbLIA KOHTPOb MPOBOAUTCS C LEeNbio onpeaeneHns ka4ectTsa yCBOEHUS
nporpaMMHoro matepuana. OcylwecTBnaeTca no peaynbraraM BbICTYMNEHNA HA NPAKTUYECKUX U
CEMMHAPCKMX 3aHSATUSIX, MPOBEPKM anbbOMOB, BbINMONHEHHbIX 3a4aHWIA U MOArOTOBEHHbIX
pedrepatos.

Py6exHblli. [0 OCHOBHbLIM TEMaM, N3N0XEHHbIM B paboyeit nporpamMme NPOBOAUTCS TECTUPOBAHNE:
TecTbl N0 KYpCy 3KONOrns pacTeHuin

BapwuaHT 1

1. MprcnocobneHHOCTb pacTeHWii K COBMECTHOMY 0BMTaHUIO B pacTUTENbHOM coobllecTse
Bblpaxaertcs:

a) B peakuun pacTeHuii Ha CMEHY BPEMEHU roaa;

6) B CNOCOBHOCTM pacTeHUn pearmpoBaTb Ha HebnaronpuaTHbIE YCNOBMS OKPYXatowwen cpebl;
B) B SIPYCHOM PacnofioXeHNu;

) B HEPaBHOMEPHOCTY Pa3BUTUS Pa3NNYHbIX BUOOB PACTEHUI B (PUTOLEHO3E;

0) B peakummn pacTeHUn Ha N3MEHEHMUS! ONNHbI OHS.

4. CumogouTbl - 3T0:

a) ceeTontobVBblE pacTeHuns:;

6) TEHEBLIHOC/MBbLIE PACTEHUS;

B) TEHeNObUBbIE pacTeHNS

9. Kak Ha3blBaloTCsl BOAHblE OPraHN3Mbl, aKTUBHO MnaBatowme y camoil MOBEPXHOCTU FpyHTa:
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a) 6eHTOC;

6) HENCTOH;

B) HEKTOBEHTOC;

) HEKTOH.

14. PacteHus, N0 OTHOLWEHMIO K TeMrnepaTypHOMy doakTopy SBNSOTCA:
a) 9BPUTEPMHbIMIN OpraHn3Mamu;

6) 9K30TEPMHbBIMU;

B) MONKMNOTEPMHbIMMU;

) ME30TEPMHbIMU;

1) FOMOMOTEPMHbBIMU.

17. Aungogomnamm HasblBaKT PacTEHNS:

a) npeanoyMTatowme noysbl ¢ HE6ONbWUM 3Ha4YeHEM pH;

6) NOYB C HEMTPANbHOWN peakumne;

B) MPUYPOYEHHbIE K MOYBaM C OnpefeneHHbIM 3HavyeHem pH;
r) npeanoyvTatoLme noYsbl C BbICOKUM 3HA4YeHneM pH;

20. Kakne 13 nepeymcrieHHbix B3aMMOOTHOLWEHUI pacTeHuin B OUTOLEHO3e MOXHO Ha3BaTtb
KOCBEHHbIMU TPaHCAbMOTUYECKNMU:

a) NapasnTnam

6) annenonatus;

B) BNMSIHWE OPEBECHbIX 94MPMKATOPOB HA TPABSHUCTbIE PACTEHMS;
r) cMMBUO3 BbICWNX PacTeHWI ¢ rpubamu;

21. daHepodUThl - 3TO:

a) HEeBbICOKME paCTeHns C noykamm BO30OHOBNEHUS Ha 3NMyOWnX n06erax, pacnono>XXeHHbIX
BONMM3N NOBEPXHOCTU NOYBbI;

6) pacTeHuns, NoYKn BO30OHOBNEHMSI KOTOPbIX, PACMONOXEHbI BICOKO Hah 3eMNei;
B) pacTeHusl, y KOTOPbIX NMOYKM BO30OHOBNEHUSI pacrnonaratoTcs nog 3eMnei;

I') MHOroJIeTHME pacTeHusd, y KOTOPbIX Nno4vka BO30OHOBNEHUS Haxo4aunTCcs Ha YpOBHE C NnoYBOW n
NPUKpPbIBAETCA OTMEPLWNMU NMNCTbAMU U NOAOCTUIKOMN.

oKonormsa pacteHunin. BapmnaHT 2

2. KocMononuTsl - aT0:

a) BUIbl, BCTpeYaLlwmnecs BbiICOKO B aTMocqepe;

6) BMObl, pacnpoCcTpaHeHHbIe HAa BCEX KOHTUHEHTAX;

B) B Abl, CNOCOOHbIE MEPEHOCUTb BOoNbluMe 3HAYEHNS TeMnepaTypbl;

) BUObl, XUBYLLME B PA3/INYHbIX YCNOBUSAX CPEebl.

4. Kakoe onpegeneHve xapaktepusyeT noHaTne "skonorunyeckas rpynna":

a) COBOKYMHOCTb OPraHM3MoB, MMEIOLWMX CXOAHOE MOPdO-aHATOMNYECKOe CTPOEHNE, KOTOpbIe
BblOENSIOT MO OTHOLWEHMIO K KAaKOMY-TMBO 3KONOrn4eckomy pakTopy;

6) COBOKYMHOCTb OpraHnM3moB, NMeLWnx CXoaHble buonormyeckune PUTMBbI,

B) COBOKYMHOCTb OPraHn3mMoB, MMEOLWMX CXOAHOE MOPHO-aHAaTOMUYECKOE CTPOEHNE, CBS3aHHOE C
TUMNOM NUTAHUS;

F) COBOKYMHOCTb OCHOBHbIX NMPU3HAaKOB BHELWHETO obnumka XuBoro opraHun3ma, nony4eHHbIX B
npouecce aBonounn n oTpaxXakwmnx nx l'IpI/ICl'IOCO6erHHOCTb K yCnosusm cpenbl.

9. BbibepunTe U3 NpeanoxeHHbIX onpeneneHnii TepMmHa "CykKyneHTbl" NpaBuibHOE:

a) 3TO PaCTEeHNs CyXmnx MECT 0BUTaHMs, CNOCOBHbIE NEPEHOCUTD 3HAYMTENbHbI HELOCTATOK BRaru
(NOYBEHHOI 1 aTMOCHEPHON);

6) aTO pacTeHus, CrnocobHble NePeHOCUTb HeQOCTaTOK BRaru 3a C4YeT XOPOLIO Pa3BUTON BOAOHOCHOM
TKaHW;

B) 3TO pacTeHuns, cnocobHble NnepeHoCnTb 3Ha4YuTeNbHbLIN HEQOCTATOK BNarv, Bnanas B aHa6|/|03;
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r) 8TO pacTeHusi, cnocobHble NEPEHOCUTb HEeJOCTATOK BRaru, 3a c4eT obpasoBaHust rnybokmx
KOpHEel OOCTUraloLWMUX rPYHTOBbIX BO.

16. 'MukoranodpuThbl - 370!
a) pacTeHns KcepodunbHOro o0bnrka, KOpHeBas CMCTeEMa KOTOPbIX MANONPOHULIAEMa ANs CONel;

6) pacTeHuns, cnocobHble BblAENATb HapyXy M30bITOK CONK B BUAE CONEBOro pacteopa Yepes
Xenesku;

B) pacTteHus, nsberatoume 3aconeHms noysbl, 6narogapst rnybokoin KOPHEBOW CUCTEMBI;
I') pacTteHunsd, nocendrowmecsd Ha no4ysax ¢ BbiICOKMM cogepXaHnem cone|7|;

19. PacTeHus, ocobeHHo TpeboBaTeNbHbIE K MOBbILEHHOMY COAEPXaHNI0 ryMyca B No4Be
Ha3blBatOT:

a) onurotTpodoamu;

6) HUTpOdOUnamu;

B) ayTpodhamu;

r) HelTpochunamu;

n) 6asndomnamm

23. 'omeorngpuaHble (v romoorngpudeckne) pacteHus aTo:

a) pacTeHus, NMetoLwme BbICOKYIO rMapaTtypy KneTok;

6) pacteHuns, He cnOCOBHbIE aKTUBHO PErynMpoBaTh CBOW BOLHbIA PEXNM;

B) pacTeHusl, 3aBUCMMbIE OT KPAaTKOBPEMEHHbIX N3MEHEHWI BOLOCHAOXEHMS;

r) pacteHns, cnocobHbie B ONpeneneHHbIX Npeaenax perynuposartb NOTEPIO BOAbI;

1) rnopogounThI

NToroBbiit. [lng KOHTPONS YCBOEHMS OaHHON ANCUMMAWHbBI y4eOHbIM MNAHOM NPeayCMOTPEH 3ayeT.
[MpoBepoyHbIE BOMPOCHI

1.PacnpocTtpaHeHve BOOOPOCHen No 9KONOrMYeCKUM 30HaMm okeaHa (BOLOEMOB), 3KONOrnyeckmne
rpynnbl BOLOPOCNER N NX 0COBEHHOCTN.

2. raMeTOCpVITHaSI nnMHMSA 3BoNOLNI paCTeHI/II7I, anantnBHble I'IpI/ICI'IOCO6FIeHI/I$| K cpene obutaHusa Ha
npunmepe MOXoBUOHbIX.

3. CnopodomTHas NMHUS 3BONIOLNM PACTEHUIA, SKONOrMYeckme NPUcnocobneHns CnopoBbIX
pacTeHunin K cpene obutaHms (MnayHbl, XBOWM, NANOPOTHUKN).

4. CeMeHHble pacTeHns (ronoCeMEHHbIE U LBETKOBbIE) : Kak aTan 3BoAunmn pacteHumi. Nx
nprcnocobneHnst K Ha3eMHo cpeae, 0COBEHHOCTIN CTPOEHNS cnopodorTa 1 raMeTodomTa CEMEHHbIX
pacTeHUi, He3aBNUCMMOCTb NPOLECCOB MOMI0BOr0 Pa3MHOXEHNS OT BOAbI.

5. )KuaHeHHble hopMbl pacTeHuii 1 NPobnemMbl 3KONOrMYeCKo Mopdoonorum pacteHuit. MNoHsaTne
"Xn3HeHHasa popma”, naHHoe V. . CepebpsikoBbiM 1 ero knaccudomkaums. lNMoHatne akobrnomopda,
"Buonoruyeckuin TMN" 1 goopma pocTa.

6. MNoHATMe "Xn3HeHHasa popma”. Cuctema XmsHeHHbIX doopm K. PayHknepa, ux xapakrepucrtumka,
npuMepsl.

7. HekoTopble acnekTbl 9BOMIOLMNN XMU3HEHHbIX (DOPM.IBOMOLIMOHHO-UCTOPUYECKMEe B3rNsabl Ha
XW3HEHHbIE POPMbI (MEPBUYHOCTb OPEBECHBIX N BTOPUYHOCTb TPABSHUCTbLIX). PasnnyHble
XN3HEHHblE POPMbI APEBECHbIX N TPABAHUCTbIX PACTEHUIA.

8. PyHKUMOHanNbHbIEe TUMNbl pacTeHunin (PTP) kak Hanbonee NHTErPUPOBAHHbBIV BAPUAHT XN3HEHHbIX
goopM, npeanoxeHHbii E. O. bokcoM (1996) 1 nx cBsi3b ¢ 60TAHMKO-reorpanyecKnm
pPanoHMPOBaHNEM PACTUTENBHOCTU, OTpaXarowme NpUcrnocobneHns pacTeHnii K 4aHHbIM 30HaM.

9. BHyTpuBMAOBbIE 3KONOrMYECKME NOAPA3[ENEeHNS - KONOrnyeckme rpynneol, "6notmns”,
LeHononynauumn, Nx BO3PacTHOW COCTaB, XapakTep pacnpeneneHus ocoben, "skotmn".

10. dUTOreHHble akTopbl Cpedbl: MPsAMble MEXaHUYECKUe N PU3nNonormyeckmne, KOCBEHHbIe
TpaHcOmnoTnyeckme n TpaHcabuoTuyieckne (cpenoobpasytowme, KOHKYPEHTHbIE U T.4.).

11. 300reHHble pakTopbl Cpeabl U UX BANSIHWE Ha pacTeHus (MPsMble U KOCBEHHbIE). 3alunTHble
npmcnocobneHns pacteHnin. Ponb XMBOTHBIX B OMbINEHUM U PacnpoCTPaHEHNN PpacTEHNIA.

12. AHTpONOreHHble PakTopbl - POPMbI BO3AENCTBMSA YeNoBeKa Ha pacTeHus (Mpsmble U
KOCBEHHbIE).
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13. OnpenenerHne 1 knaccudmkaums aKonornyeckmx oakTopos (cpenoobpasytowme:
9KONOrMYeCcKn-nMMMNTUPYoWwme, nepenyHbie (Tenno, Boaa, CBET, XMMU3M, MEXaHNYeCcKme) n
KOMM/IEKCHble (KnuMaTuyeckune, oporpadomyeckune, sgaguyeckme, 6UOTUYECKrE)) Nx B3aMOCBS3b U
BNNAHME Ha (Propy 1 pacTUTENbHOCTb.

14. AHaTOMO-MOPONOrMYeckme NPMCNOcobNEHNs NNCTbEB PACTEHNI PA3NINYHBIX 3KONOMMYECKMX
rpynn pacTeHuii (rmapodonTbl, IUrPOgUTLI, ME30MUTDI, CKNEePOdUTbI, CYKKYNEHTbI, NCUXPOCPUTI).

15. AHaTOMO-Moponornyeckmne NPUcnocobneHns NMCTOBbIX OPraHOB CBETOMOOMUBLIX U
TeHentobmebix BUOOB. JInctoBas Mo3avka.

16. AHaTOMO-Mopdoonornyeckme NpUcnocobneHns ctebner pacTeHnin PasnnyHbIX 3KONOrNYECKMX
rpynn pacTeHnin Ha NpuMepe rmrpogonToB, KCepoPunToB N ME3OCPUTOB.

17. AHaTOMO-MOPPONOrNYeCKoe CTPOEHNE NOA3EMHbBIX OPraHOB PaCTEHUI N UX NPUCNocobneHne K
cpene obutaHus.

18. MoHsATUE chutonHamKaums. PasnuyHble 9K0Nornyeckme Wwkanbl pacteHunii. MpumeHeHne
pPacTEHNN-NHONKATOPOB B 9KOMOrMYECKOW 9KCNEPTN3E MECTOOOMTaAHNIA U COOBLECTB.

19. Tenno kak akonoruyeckuii paktop. Pagnaunsi, TennoobMeH, KOHBeKUNS. 3aBMCUMOCTb
TemnepaTypbl paCTEHUS OT TEMMepPaTypbl OKpyXarowen cpeqbl..

20. BnuaHwue tenna Ha pyHKUMM pacTeHUA: npopacTaHue CEMSIH, MHTEHCUBHOCTb POCTa,
POTOCUHTES, OblXxaHue, TpaHcnupauuo. MNoKon - BbIHY>XAEHHbIA 1 OpraHu4YeCcKuii.

21. Tennoson pexum pacteHuns. BnusHue Ha pacteHus HU3kux Temneparyp. TepMOCTOMKOCTb,
X0NI040CTOMKOCTb, MOPO30CTONKOCTb.

22. Tennoson pexunm pacteHunsl. BnusHmne Ha pacTeHus BbICOKUX TemnepaTyp. 3awuTa ot
neperpesa, XapoyCTON4YNBOCTb.

23. BnusHne penbedpa 1 akcno3vumm Ha pacrnpeneneHne TemnepaTyp u pacnpeneneHus pacteHum.
24. Bona kak akonoruyeckuii paktop. CoCTosiHME BOAbI U UX 3HAYEHUE N BINSHUE HA pacTeHUs.

25.Bopa B noyse 1 ee 3HaYeHve s pacTeHnin 1 pacTuTenbHOro nokpoea. @opMbl BOAbI B MNOYBE.
Bonoynepxwueatowas n Boaonposoasilasi CiocobHOCTb MOYBbI.

26. 9xonornyeckoe 3HaveHne rugpatypbl. MeTon usydeHns rmapatypbl, KapanHanbHbIE TOYKN
rmopatypbl. Fngpatypa n Mopgonorns pacteHui

26. DKONornyeckoe 3Ha4eHne 0CMOTUHECKOro AaBNEHUS.

27.9xonornyeckme rpynnbl N0 OTHOWEHWUIO K BOLHOMY pexumy. ['mapouTsl, rurpoduThbl,
KcepouTbl, MCUXPOPUTLI, KPUOUTBI, ME3OMPUTDI.

28. CeT kak akonoruyeckuin goaktop. Obwme NoHSTNS 0 CBETOBOM pexume. BnnsHue ceeta Ha
XWU3HEHHbIE (PYHKLIMN PACTEHMWIA..

29. CeeTt u potocuHTesd. PAP. "Kpuneasg HacbiweHns". VIHTEHCMBHOCTb DOTOCUHTE3A.
30. 3konorunyeckme rpynnbl N0 OTHOWEHWIO K CBETY. ['ennomMopdomam.

31. CeeT 1 pacTutenbHbIi NOKpoB. CBETOBOW PEXUM B pasfinyHbIX (OUTOLEHO3ax: XBOMHbIX,
NINCTBEHHbIX, CMELlaHHbIX, MONOAbIX, 3pesbiX.

32. MNo4BeHHbIE 9KONOrMYecKmne ycnoBms. IKONOrM4eckoe 3Ha4eHe MexaH4eckoro coctasa rnoysbl.
9Konormyeckoe 3Ha4yeHme peakLmm NoYBeHHoro pactsopa. Cnocobbl OPMUPOBAHUS KUCTBIX U
LWeNOYHbIX peakLmMii Noys.

33 AunpodounbHble 1 6a3ngUnbHblE BULbI PACTEHNIA.
34. 3konornyeckoe 3Ha4YeHe cogepxaHme B No4YBe KanbLuus.

35. Skonornyeckoe 3Ha4YeHne cogepxaHune B No4YBe JOCTYNHOro asota. [puaHaky a3oTHOro
ronofaHus.

36. OCOBEHHOCTUN 3KONOTrMN PACTEHMNI 3aCONEHHBIX NOYB. Pasnnyns noYs no coctaBy U CTEMNEHU
3aconeHus

37. PacTeHuns-nHankaTopbl pasnmyHblX MO COCTaBy NOYB, METOObl OUTONHANKALNN
38 Okonoruyeckue wkanbl (PameHckoro, dneHbepra, JlaHgonbTa, LibiraHoBa)

39. Skonornyecknoe 3Ha4eHne OrUnNYeCcKnx N XMMMYeCKnx CBOMCTB BO3ayxa. [[a30BbIi COCTaB.
Kncnopoa. Yrnekncnoiii ras. [NocTosiHHbIE N HEMOCTOSIHHbIE KOMMOHEHTBI aTMOCAIEPDI.

40. BuoTtnyeckme oakTopbl, BIUSIOWME HA PACTEHUS U PACTUTENBHOCTb.
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Bnok (Mooynb) "OKONormsa XunBoTHbIX"

[MpuMepHble TeMbl pedbepaToB AN CEMUHAPCKUX 3aHATUNA:
1. MpeomeT 1 3aga4un ayTakonormm n 3KONOrMm XnBOTHbIX.
2. Ponb passutns HEPBHOM CUCTEMbI B XU3HN XUBOTHbIX.

3. MHoroobpasaue crnocoboB opreHTauun XNBOTHbIX B OKPYXatowel cpeae: 3putenibHas, cnyxosas,
TaKTUNbHas opneHTaunsd, xemopeuenuuns.

4. MNpegpepeHayMbl 1 MUTpaLnK.
5. Potowas n ctponTenbHas 0esaTeNbHOCTb XMBOTHbIX.

6. YpOBEHb OKUCNMTENbHbIX MPOLECCOB Y NOMKNIOTEPMHBIX M FTOMOMOTEPMHbIX BULOB. DNEMEHTHI
TEPMOPErYNALUN NOAKNIOTEPMHBIX.

7. Cnctema XMMN4Yeckom n onanyeckom TepMoperynsumm roMonoTEPMHbIX.
8. eTepoTepmms. JToxxHas romonoTepmms.

9. BKonormyeckune BbIroabl pasHbix cTpaternin Tepmoperynsiummn. OcobeHHOCTM TepMoreHesa
KPYMNHbIX (BOOHbBIX) Y MENKUX MIIEKOMUTAIOWMX.

10. bypas xupoBas TkaHb.
11. MexaHn3Mbl X0N040yCTONYNBOCTU Y MOMKNNOTEPMHbIX.
12. MNpobneMbl oCMOPErynsiuMmn y BOAHbIX XMBOTHbIX. MOpCKue 1 NPeCHOBOOHbIE BUAbI.

13. OcobeHHoCcTN BogHOro HanaHca Ha3eMHbIX XUBOTHbIX. |_|yTI/I NOCTynneHnsa n yoaneHns sogbl N3
Tena.

14. Apantaumm XnBOTHbIX apuaHbIX NycTbiHb. Mopdoonornyeckme 1 onanonormyeckne agantauum.

15. CBeT Kak ycnosue 3p|/|Tean0|7| opueHTaunn XnBOTHbIX. Passutne OpraHoB 3peHns B CBA3N C
cncteMaTn4eCknM noJioxXeHnem n o6pa30M XKXU3HN.

16. Okonoruyeckas ponb GMONIOMUHUCLIEHLINN.

17. MOpCpO}'IOI'VI‘-IGCKI/Ie agantaun XnBOTHbIX K onpenesieHHoOMY o6pa3y XN3HW. XNZHEHHbIE
popMbl B pasHbIX rpyrnnax XnBOTHbIX.

18. MHoroobpasve X1BOTHbIX-UNbTPATOPOB. MNNaHKTOH, HEKTOH 1 3006€HTOC B BOLHOW cpese.

19. MyT 0CBOEHMS XUBOTHBIMU NOYBbI KaK cpeabl 06uTaHns. CBA3b Pa3MepPHOCTM XMBOTHbBIX U
obpasa Xn3Hu B NoyBse.

20. CteneHb CBA3W pasHbIX BUOOB C NOYBOI. Posb XMBOTHbIX B MO4YBOOOpa30oBaTe/bHbIX MpoLeccax.

21. I'Iapa3v|T|/|3M B MPE XUBOTHDbIX. AnanTuBHble 0COBEHHOCTM napa3nTos. rlpel/IMyLI.l,eCTBa "
CNOXHOCTH Napa3ntmn4eckoro 06pa3a XKN3HN.

22. 3HayeHne napasuToB B buoLeHo3ax. [MapasmTapHble CUCTEMBI.
23. AoanTyBHbIE YEPTbl NeTalWmx XNBOTHbIX. DKONOrMYeckmne Bbirogpl noneta.

24. ®OpMbl BHYTPMBMOOBbLIX OTHOWEHWIA. PassuTtne nHopMaumoHHbIX cBadein. CUCcTeMHble
CBOWCTBa NONynALNiA.

25. OMHOYHBIN 1 rpynnoBoi 06pas Xn3Hu. PopMbl FPYMNOBOro CyWECTBOBAHNS Y XUBOTHbIX
(arperaums, cembsl, KONOHWS, cTas, cTago). SPeKT rpynmnbl.

26. lemorpadpunyeckune xapaktepuctmkn. BapuaHtbl Nono-BO3pacTHOW CTPYKTYPbl NOMYNALMA.

27. MacwTtabbl 9KONOrMYecKnx pasnnynii Ha pasHblx CTaansX OHTOreHe3a. DKONornyeckoe
3Ha4yeHne pa3HOBO3PACTHOCTU MOMYNSALMIA.

28. Pa3HOKa4yeCTBEHHOCTb OTAENbHbIX reHepaunii. CBa3b BO3PACTHOM CTPYKTYPbl C AUHAMUKON
YMCNEHHOCTMW.

29. TeppuTopranbHble OTHOWEHUS U noBeaeHne. Cnocobbl pasrpaHNyYeHns TEPPUTOPUIA.

30. Cupsunin, ocenblii 1 KOYEBOW 00pas XM3HW. AQanTUBHOE 3HAYEHME NPOCTPAHCTBEHHOW
CTPYKTYpbl MONynaumui.

31. OcobeHHOCTU MPOCTPaAHCTBEHHO-3TONIOMMYECKMX OTHOWEHWIA NPV OANUHOYHOM 1 FPYMMNOBOM
obpase XU3HW.

32. Ynopsino4eHHOCTb OTHOLWEHWIA B rpynnax. Miepapxvs n OMUHMpoBaHMe. PaHrosble oTanyums
ocobeii. Jlnpepsbl, BOXaku.

33. bronoruyeckas ponb pa3Hoka4eCTBEHHOCTI OCOBEN.
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34. 9Tonornyeckas CTpykTypa nonynsiunii y counanbHbiX HACEKOMBIX.

35. dopMbl KOMMYHUKaUUA 1 curHanusaunn. Ponb BbICWEN HEPBHOW OeATENbHOCTU B UHTErpaLmm
nonynsuum.

36. oMeocTaTnyeckme MexaHn3mbl B nonynsaumnsax XnMBOTHbIX.

37. MexaHn3Mmbl NoaaepXaHusi NPoCTPaHCTBEHHON CTPYKTYpPbI, PETYyNsSLMS NNOTHOCTU HACeNeHus,
ee cnocobbl y pa3HbliX BUIOB.

38. CBA3b amcnepcum ocobei ¢ NIOTHOCTBIO Nonynsauunin. Buooebie HOPMbI NIOAOBUTOCTU B CBS3M C
pa3BMTUEM 3a00Thbl O MOTOMCTBE.

39. Tunbl OVNHaAMUKN YNCNEHHOCTN. nOHyJ'IﬂLI,VIOHHbIe LUnKnbl.

40. Tpn TMNa BapnaHTOB aBTOPEryNALMN YACAEHHOCTM B NOMYNALMSAX XUBOTHbIX.

41. Ponb CTPYKTYpbl NONyNSUMA B NOAOEPXAHUN ONTUMANbHOM MNAOTHOCTN HACENEHUS.
42. BnusHue XUWHNKOB Ha BMAO0BOE pasHoobpasne coobwecTs.

43. BnusiHne TpogoNHECKNX CBAZEW XUBOTHBIX: UCTUHHOIO XMLWHMYECTBA, cobmpaTenbcTea, NacTbobl,
napasuTnaMa Ha 3BOMOLMOHHYIO Cy b0y B3auMOAENCTBYOLWNX BULOB.

44. Obuiee 3HaYEHME XMNBOTHbBIX KAK KOHCYMEHTOB B 3KOCUCTEMAX.

45. CBsI3b 9BOMIOLMM Pa3NMYHbIX LLAPCTB OPraHn3MoB C NpeobpasoBaHneM 3KOCUCTEM Ha 3eMne.
MprMepbl KOHTPObHBIX BOMPOCOB Ha 3a4eTe:

1). B ueM 3aknoyaroTCs cneumngUYecknin npeamMeT u 3anayy 3KoNormm XnUBOTHbIX?

2). B 4eM cOCTOMT 3KONOrMYECKNIA CMBICTT MUTPALLUA XNBOTHbBIX?

3). B yeM nposBnsitoTcs 0COHEHHOCTM TeNN00OMEHa Y XMNBOTHBLIX?

4). KakoBbl MpenMyLiecTBa rpynnoBoro obpasa XusHu (arperauum, CeMbu, KONOHWUMW, cTau, cTana)?

5). Oemorpadunyeckne xapakTepmucTukn. Kakume cywecTBytoT BapyaHTbl MOM0OBO3PACTHOM CTPYKTYpPbI
NONYNSLUNIA Y XUBOTHbIX?

6). OxapakTepunayiite cnocobbl OpMEHTALNM XMBOTHbIX B OKPYXaloLen cpeae: 3puTenbHasi,
CnyxoBasi, TaKTUNIbHAs OpUeHTaums, XeMopeLenuums

7). OxapakTepuayinte MexaHU3Mbl XONOL40YCTONYMBOCTM Y NONKNIOTEPMHbBIX.U FOMONOTEPMHbIX
XNBOTHbIX

8) OxapaKTepmsyVlTe romMeoctatndeckmne MexaHm3mbl B nonynaunax XMBOTHbIX

Kpome Toro, KOHTPONb 3HaHWIA CTYAEeHTOB ocylwecTenseTcs yepes cunctemy LMS MOODLE B S0P
"OKonorusi XMBOTHbIX", FAe CTYOEHT pewaeT pybexHble (B Te4eHNe BCEro CEMECTPa) U UTOroBble
(3a4eT) TecToBble 3a4a4M NO BCEM TEMaM OUCUUMNHDI, NOMTly4as aBTOMaTUYECKYO OLEHKY CBOUX
pe3ynbTaTtoB C KOMMEHTapusaMn npenogasarens

Bnok "9konorns MmkpoopraHn3mos"
NMPUMEPHbLIE TECTOBbIE 3AOAHNA

[MOHATNSA aBTOTPOGOHOCTU U FreTePOTPOCOHOCTM XapakTepu3ayoT

-KOHCTPYKTMBHbIA MeTabomam MUKPOOPraHn3MoB

-9HepreTnyecknii Metabonnam MMKPOOPraHM3mMoB

B kakoii n3 pas pocta MUKPOOHOI KyNbTypbl KNETKM NPOSIBASIIOT MakCUMasibHYO BMOXUMMNYECKYIO
aKTUBHOCTb

-cTaumoHapHasa gasa

-goasa 3a4epXxku pocta

-9KCrMoHeHuuanbHasa asa

-9KCNoHeHumnanbHas gasa rubenm

Y10 nenaet HEBO3MOXHbIM HeOI'paHI/I‘-IeHHbII7I pocT MVIKpO6HOI7I KynbTypbl B 3aKprTOI7I cncteme
-ncToweHne NCTo4YHMKa NnTaHns

-BblAeNeHNne TOKCUYHbIX MPOOYKTOB XN3HEONEATEIbHOCTN

-HeXBaTka X3HEHHOIro NpocTpaHCTBa

-KnuMmaTunyeckmne gpakTopsbl
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Mpumep buneta ons 3aveta

1.¢yHKLI,I/IOHa}'IbHOG pa3H006pa3|/|e MUKPOOPraHM3MoB. LeneHne MUKPOOPraHnM3mMoB B 3aBUCUMOCTH
OT T\hna nnTaHns, noHopa NPOTOHOB N cnocoba nony4yeHmns sHeprun.

2. DKONOrM4eckuim CMbICI MUrpauun
3. BnusHue penbedra 1 akcnos3nuum Ha pacnpeneneHne temneparyp v pacnpeneneHns pactTeHuii.

7.1. OcHOBHas nuTteparypa:

Skonorns MMKpoopraHmamoB [TekcT] : y4eb. ans CTyAeHTOB yH-TOB, 0OyyatowWwmxcs no cneunanbHoCTu
012400 "Mukpobuonorus" n aop. buon. cneunanbHoctam / [A. . HeTpycos, E. A. BoH4-OcmonoBckas,
B. M. 'opneHko u gp.] ; nog pea. A. V. Hetpycosa .? M. : Akanemus, 2004 .? 266, [1] c.

VoeHTngpukaums MMKpOOpraHn3mMoB C MOMOLLBIO MONIEKYNSPHO-TEHETMYECKOro aHannaa
HYKNeoTUAHOM nocnengoBatenbHocTh reHa 16S pnbocoMHo PHK : MeToomyeckoe nocobue / B. B.
Conosbesa, [T. B. 'puropbesa, A. A. PussaHog] ; KasaH. penep. yH-T, buon.-noys. gpak. ? KasaHsb :
[KasaHckuin yHusepcuTteTt], 2011 .7 43 c.

MuKpoopraHambl B NPUPOLHbIX CPefax v Nx yHacTne B 6UOreoXmMmyeckimx KpyroBopoTax BeWwecTs :
y4eb.-meToa. nocobue kK obleMmy Kypcy "dkonorus MmkpoopraHnamos" / KasaH. roc. yH-T, 9kon. goak.
; [cocT. 0.6.H., npodp. C. KO. CenneaHoBckas] .? KasaHb : [KI'Y], 2005 .? 37 c.

Akonorns pacteHwii : yuebHoe nocobue ons CTyLeHTOB BYy30B, 00y4atoWwmxcs o crneumanbHOCTL
"9konormg" n No HanpasneHunto "Skonorma u npupogononb3osaHme” / H.A. bepeaunHa, H.b.
AdpaHacbeBa .? Mocksa : Akagemus, 2009 .? 399,[1] c.

Skonornyeckme 0CHOBbI MPMPOAONONL30BaHUS: YuebHoe nocobue / B.®. MNpoTacos. - M.: Anbga-M:
HNLU NHDPA-M, 2014. - 304 ¢

http://znanium.com/bookread.php?book=420259

Mopckas akonorusi u npubpexxHo-Mopckoe npmpoaononb3oBaHne: YuebHoe nocobue / A.10.
BnnHosckas. - M.: ®opym: HAL MHDPA-M, 2013. - 168 c.

http://znanium.com/bookread.php?book=413606

Kypakos A.B., nbunHcknin B.B., Kotenesues C.B., Cagunkos A.lN. BronHavkaums n peabunutauns
aKocucTem np|/| HeTSAHbIX 3arp93HeHV|9|x (peL. Ca,EI,‘-IVIKOB A.T1., Kotenesues C.B.). - M.:
W3patenbcteo ""padomkon”, 2006. - 336 c.

http://znanium.com/bookread.php?book=345097

30608 B.B. 9konorms XuBoTHbIX [DNEKTPOHHbIV pecypc
http://zilant.kfu-elearning.ru/course/view.php?id=17180]. Y4ebHoe nocobuve: NonHbI Kypc Nekumi. -
Pexum gocTtyna: Kypc LOCTYNeH TONbKO 3aperncTpmpoBaHHbIM cnywarensm. - KasaHb: KPY, 2012.
30608 B.B. ®unsnonorus apantauunin [SneKTpoHHbIA pecypc
http://zilant.kfu-elearning.ru/course/view.php?id=17182]. Y4ebHoe nocobure: NonHbI Kypc Nekumi. -
Pexwum poctyna: Kkypc LOCTYMNeH TONbKO 3aperncTpupoBaHHbiM cnywarensm. - KasaHb: KoY, 2013.

7.2. JlononHuTenbHasa nuteparypa:

MoBepneHne, 3KONorns 1 9BOMIOLNS XUBOTHbLIX: TPYAbl, CTaTbl, MOHOrpadoun / ; non obuw. pea. B. M.
KoHcTaHTuHOBA. -Psa3aHb: [Fonoc rybepHmm, 2009

O6was akonorus : yuebHuk ans ctya. nea. By3os / H. M. YepHoBsa, A. M. bbinoea .? 2-e 13g., cTep.
? M. : Opodpa, 2007 .? 411 c. ? (Bbicwee obpasosaHue) .? MNMpenm. ykaa.: c. 402-408 .

9Konorns XmnBOTHbIX. 7 Knacc: nocobue ons yy-ca obweobp. yupexaeHnii / pea. H. M. YepHosa.-M.:
BeHTtaHTa-Ipagp, 2009.-128 c.

BrokoHBepcusi 0TX040B arponpoMbllWIeHHOro koMmnnekca: YuyebHoe nocobue / O.1. CuaopeHko,
B.H. Kytposckui. - M.: HALL UH®PA-M, 2013. - 160 c.

http://znanium.com/bookread.php?book=352236
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Mukpobuonorus : y4ebHUK ons CTyAEHTOB BbICWMX YHEOHbIX 3aBeAeHUNiA, 0Oy4atoLWmNXCs No
HanpaeneHunto 510600 "Buonorust" n 6uonornyeckmm cneumanbHoctsm / M. B. Nyces, J1. A. MuHeesa
.? 7-e n3n., ctep. ? Mockea : Akagemus, 2007 .? 461, [1] c.

Ob6was Mukpobuonorus : y4ebHK Ans CTyAEHTOB BbICWMX YYEOHbIX 3aBeAeHNIA, 0ByyaroWwmxcs no
HanpasneHnsam 110100 "Arpoxumus n arponoysosegeHve” n 110200 "ArpoHomus” / A.W. Hetpycos,
N.B. KoTtoBa .? MockBa : Akagemuns, 2007 .? 282,[1] c.

Mwukpobuonorus : cnosapb TepmmHoB / H.H. ®upcos .? Mocksa : Ldpodpa, 2005 .? 255,[1] c.

Mwukpobuonorus B onpenenenusx n unmoctpauusx / H. . 3axaposa, B. V. BepwunHuHa, O. H.
NnbnHckas ; Akan. Hayk Pecn. TatapctaH, Ota-Hue men. n 6uon. Hayk .? KasaHb : PaH : Akanemus
Hayk PT, 2012 .? 798, [1] c. : nn. ; 25 .? bubnuorp. B KNHLE KH.

MonekynspHas mukpobuonorus = Molecular microbiology : yuebHWK ons By30B : AN5 CTY4EHTOB,
obyyatowmxcs no cneumansHocTn 020209 "Mukpobuonorma” n Hanpasnexuio 020200 "Bruonornsa” /
A. 1. BptoxaHos, K. B. Peibak, A. V. Hetpycos ; noa pea. npod. A. . Hetpycosa .? Mockea :
N3n-8o MockoBckoro yHusepcuteta, 2012 .7 476, [1] c.

7.3. UHTepHeT-pecypcCbl:

Buonornyecknin cpakynbtet MIY. - http://www.bio.msu.ru/I03c05/b02d07/html/anim_ecol_rus.html
BeeneHune B Mukpobuonoruto. - http://mikrobiol.ru/zhizstr.htm

["lopMoHanbHas ocb cTpecca - http://meduniver.com/Medical/Physiology/100.html

3ooncuxonorus - http://imp.rudn.ru/psychology/animal_psychology/index.html

3ooncuxonorus. - http://bookap.info/okolopsy/fabri/

Knaccuueckas n monekynsipHas buonorus - http://molbiol.ru/

Jlexumn no akonorum XmBoTHbIX - http://lit.lib.ru/w/wladimirowa_e_d/text_0090-1.shtml

Ctpecc n aBontoumns - http://wsyachina.narod.ru/biology/stress_1.html

TonkosbIi cnosapsb - http://www.diclib.com/cgi-bin/d1.cgi?l=ru&base=colier&page=showid&id=7089
DKONorns XmBoTHbIX. - http:/psy.tom.ru/photo/ecology.html

OKONOrns XmMBOTHbIX (CTaTbK, pedoepartsbl, poTo) - http://psy.tom.ru/photo/ecology.html

okonorus xXmBoTHbIx (BOP K®Y) - http://zilant.kfu-elearning.ru/course/view.php?id=17180
IKONnorns MMKpoopraHnamos. - http://www.ssmu.ru/ofice/f4/micro/guide/Content/ecology/Eco1.html
9Konorns MMKkpoopraHunamos. - http://www.lomonosov-fund.ru/enc/ru/encyclopedia:0129486
oT1onorus - http://ethology.ru/

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHVe oncunnavHbl "9Konormsa pacteHui, X1MBOTHbIX, MUKPOOPraHM3MoB" npegnonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

MepcoHanbHbI KOMNBIOTEP Y CUCTEMA KOMMbIOTEPHOro 06yyYeHust couavonorun PTB4264/1 ¢
Habopamu PTK12 n PTK13 (ADInstruments, ABcTpanus) ¢ BO3MOXHOCTbIO BbIXO4a B

MNporpamma coctaeneHa B cooTBeTCTBUM ¢ TpebosaHnsamm ®IFOC BINO n yyebHbIM NnaHom no
HanpasneHuo 022000.62 "9konorns 1 NpMpoLonNob3oBaHNE" 1 NPOUIIIO NOATOTOBKM
MognenupoBaHue B 3KONOTnK .
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ABTOpP(bI):

®dappoeesa M.b.

30608 B.B.
CenuneaHosckas C.1O.
"t 201 .
PeueH3eHT(bl):
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