





1. Ilean u3agauu y4eOHOI JUCHUILTHHBI

Henpro AUCHIUIIIUHBI «DKOJIOTHS PACTEHUH, JKUBOTHBIX KM MHKPOOPTAHU3MOBY»  SIBJISIETCSI
MOHMMAaHUe MEXaHI3MOB BO3IEHCTBUS (DAKTOPOB CPENbl Ha JKUBBIE OPTaHU3MbI U OPTraHU3MOB Ha Cpeny,
usydeHue (GopM B3aUMOOTHOIIECHUH MEXKIY >KMBbIMA OPraHU3MaMU WM Pa3IMYHBIX (HOopM amamraruit
OpPTaHU3MOB.

3amaun JUCLIMILIAHBIL

— PaCKPBITh MEXAHU3MBbI BIIUSHUS SKOJOTUYECKUX (PaKTOPOB, B TOM YHCJIE aHTPOIIOT€HHBIX, Ha
(YHKIIMOHUPOBAHHE JKUBBIX OPTraHU3MOB;

— pPaccMOTPEeTh METONOJIOTHIO M METONbI KCCICNOBAHUN B SKOJOTHU PACTEHHM, SKOJOTHU
JKUBOTHBIX U 3KOJIOTUU MHUKPOOPTaHU3MOB,

— MOKa3aTh HEPA3PBIBHOCTh M B3aUMO3aBUCUMOCTb MEXKY BCEMH SKUBBIMU OPTaHU3MAMH,

— copmupoBaTh MOHNMaHUE HEOOXOMUMOCTH KOMILIEKCHOTO MOAX0/a K OXpaHe OKPYKAIOIIeH
MPUPOJHON CPEbL.

2. TpeGoBaHus K pe3yJIbTATAM OCBOEHHUS JUCLHUIJIHHBI
[Ipouecc M3ydeHus AUCLUILTNHBI HATIPaBJieH Ha (OpMHUPOBaHHUE MPOGHECCHOHATBHONW KOMITETEHINH:
— cnocodeH HCIIOJIb30BaTh TeopeTuvecKue OCHOBBI SKOJIOTUH, re03KOJIOTHH,
NPUPOAOIIONB30BAHMS, OXPaHbl NPHPOIABI M HAYK OO0 OKpy’Karomed cpene B MpoecCHOHAIbHON
nesirenprOCTH (OITK-2).
[Inaaupyemble pe3yabrarbl OOyuUeHHs] TpH U3YYEHHHM JUCLUIUIMHBIL, COOTHECEHHBIE C
TUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOEHUS 00pa30BaTEIbHON NPOrpaMMBbl, MPEACTaBiIeHbI B Tabmuie 1.

Tabmuua 1 — Ilnanupyembie pe3ysabTaThl OOYYEHHs] MPU H3YYEHUH IUCIUIUIHHBI, COOTHECEHHBIE C

CTAHOBJICHHBIMH B IIPOrpaMMe 6aKanaBpI/IaTa HHAWKATOpaMU JOCTHUXKCHUA KOMHeTeHL[I/Iﬁ

Ko n nanmenoBanme .
Kona ILnanupyemsIii pe3yabrar Kon
KOMIICTCH Hanvienosanue HRNIRATopa o0y1eHus! MOKA3ATENS
KOMIICTCHITNN JOCTUKCHUSA
nun o JTUCIUILIJINHE 0CBOCHUA
3uars:
- 3aja4mn, ompenessiromue | 3(0IK-2)1
JKOJITHI0 PACTeHNii, JKOJOTHIO
JKNBOTHBIXX, IKOJIOTrHI0
WN-10mx,: 3HaeT MHKPOOPTAHN3MOB KAK HAYKY;
OCHOBHBIC 3aKOHBI - JKOJIOTHYECKUE ¢axroper,| 3(OIK-2)2
CCTCCTBCHHOHAYTHBIX OKA3BIBAOIIHC BIIMSTHHUC H{
JAHUCITUITIIHH, JKH3HCACATCIIBHOCTD paCTeHI/II\/II
CriocoBen CBA3AHHEIC C . JKUBOTHBIX H MUKPOOPTAaHU3MOB,
HCTIOMB30BATH mpo(hCCCHOHATBHOH - q)ngnonomqecmi: ocoberrocty 3(OIIK-2)3
TEOpPETHHYECKHE ACATCIIBHOCTBIO. aganTanuu pacTCHUH, KHUBOTHBIX H
OCHOBBI HZ['QfODI(-Z: B TagceT MHKPOOPraHu3MOB K H3MCHCHHIM
5KOTOTH, HABBIKAMH (I)aKXT(?p0B CpeAbl M YCIOBHAM
TE€O3KOJIOTHH, HPHMCHCHHM AHUBHH,
TPHPOIOTONH308A OCHOBHBIX 3aKOHOB — 0COOEHHOCTH H 3aKOHOMEPHOCT} 3(OIIK-2)4
OIK-2 HHSL, OXPAHBL eCTeCTBCHHOHAYUHBIX | PACTPOCTPAHCHUA PacTeHMH
TPHPO/IbI H HAYK JHCITUTUTHH, JKUBOTHBIX H MUKPOOPTaHU3MOB, .
R —— CBSI3AHHBIX B — METOAOJIOTHIO 3Koyoruu pacrenui| 3(OIIK-2)5
cpeae B npo@eccnonam;noﬁ OKOJIOTHH JKHBOTHBIX, OKOJOTHH
MpOECCHORATEH JCATCTHHOCTH. MHKPOOPTaHH3MOB;
ot pearenbHOCTH | M -301m1.0: YMeeT Biajern:
;1}1);1\14;11{;13 OCHOBHBIC | _ aBbkaMu moHCKa nHpOpMAaIHIH L B(OIIK-2)1
CCTCCTBCHHOHAY HBIX obmactu JKOJIOTHH pacTcHHI
UCTIATLTHH, JKUBOTHBIX H MUKPOOPTaHU3MOB,
CBSAHHBIC B — HABBIKAMU COACPKATCILHOTO B(OIIK-2)2
1pOECCHORATE HO 00CyKacHASA npo6nveM, KOTOPBIC
JCATCIBHOCTHL OTPA’KCHEBI B I[aE-IHOI/I JAHUCITUITIIHHEC,
—  TEXHHKOH  WCTIOJB30BAHMS
TeopeTHdeckux u  mpaktuueckux | B(OIIK-2)3
3HAHHU 1O DJKOJOTMHM PACTCHHIA,




Ko n nanmenoBanme

Kox ILnanupyemMsIii pesyasrar Kox
HaumenoBanue HHIHKATOpA
KOMIICTEH o0y1eHus! TOKa3aTeNst
KOMIICTCHITHA JOCTIKEHUST
1011 MO AUCINTIIINHE OCBOCHHSI

JKUBOTHBIX WU MHKPOOPraHU3MOB B
mpo(heCCHOHATBEHOM ACATCIFHOCTH.

Ymern:
— pa3dmpaThCi B  MCXaHH3MAY
BOBICHCTBHA (daxropoy Y(OIIK-2)1

OKPY’KAIOLIEH Cpeabl HAa PACTCHHS
JKUBOTHBIC H MHKPOOPIraHU3 MBI,

— IMIOHUMATH MPOLECCH
B3aUMOJECUCTBUS Ooprann3mMoB Apyr { Y(OIIK-2)2
APYTOM,

- ONPEACTIATD HCOOXO0UMBI
pecypcesl u yeaoBms ot kompoptHol Y(OIIK-2)3
JKH3HCACATCIIbBHOCTH JKHUBbIY
OPTAHH3MOB,

— coOumparh, 00pabaTeIBaTh ¥
HHTCPIPETUPOBATh q Y(OIIK-2)4
HCTIOJIb30BAaHUEM COBPCMCHHBIY
TCXHOJOTHH OJAHHBIC, H606X0£[I/IMI>IE
AT ITIOHUMAHHUA POUCCCOH
HM3YYACMON TUCLUTLINHBL.

3 MecTOo AMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHONH NPOorpaMmbl

YuebHast aucUMIUIMHA «DKOJOTUS PACTEHHMH, JKUBOTHBIX M MHKPOOPTAHHU3MOBY  SIBIISIETCS
TUCIUIUTMHON 0053aTeNIbHON YaCcTH B CTPYKTYpe 00pa3oBaTeIbHOIN MPOrpaMMBl.

IIpy wu3yueHuu AUCIUIUIMHBI «ODKOJOTUs PpaCTEHUH, >KUBOTHBIX M MHMKPOOPTaHU3MOB)
WCIIONIBb3YIOTCS 3HAHUS IO TAKUM AMCLUIUIMHAM, KakK:

Obwasn skon02us — TPUHLUNBI 3BOJIOLUOHHONW 3KOJIOTHH, OCHOBBI CTPYKTYPbI IMOMYJISALINY,
NOMYJISIUOHHAsT AWHAMUKA M TeHETUKa MONYJSIIUH, 3aKOHOMEPHOCTH [eHCTBHA OWOTHYECKHX U
abnoTHUeCKNX (PaKTOPOB, SKOJOTHUECKHE MEXAHU3MBbI A TaLHi.

buonoecus — pazHooOpasue JKUBBIX OPTaHU3MOB M UX PACIIPOCTPAHEHHE.

leoepaghus — npupomHble W TPOU3BOACTBEHHBIE TEPPUTOPHAIBHBIE KOMIUIEKCHI U HX
KOMITOHEHTBL.
Mukpobuonocus — pasHooOpazue MHKPOOPTraHM3MOB, (YHKIHMOHHPOBAHUE,  IPOLIECCHI

B3aUMOJEHUCTBUSA C O CPEAOH U APYTUMU OpraHU3MaMu

buopasnoobpazue — paznoobpasue JKU3HU BO BCEX €€ MPOSBICHUAX

3HaHUS TO JUCUUIUIMHE «DKOJOTHS pPACTEHHH, JKMBOTHBIX M MHKPOOPTaHU3MOBY» OyayT
UCTIOJNB30BaHbl OOYYAOIIUMHUCS TPH M3YYEHHUH TaKUX IUCLMIUIMH, Kak: «DKOJOTHS YeIOBEKaY,
«DKONOTHsT BOIOHBIX OOBEKTOBY», «AHTPOINOICHHOE 3aps3HEHHE OKPYXKAIOIIEH Cpembly, a TakKxke
HEOOXOIUMBI Ui TPOXOXKACHUS TEXHOJOTMYECKOH (MPOEKTHO-TEXHOJOTHUECKOW) TNPAKTHKH, IS
MOJTOTOBKH BBIITyCKHON KBATH(UKALIMOHHONW PabOTHL



4. Copepxanue TUCHHILTHHbBI

4.1 Temamuueckuil niaH OUCUUNTUHbL

Ounas popma odyuenus

Konrakrnas pabota
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Pa3aen 1. Dxojiorust pacreHuit Tecr,
72 45 18 27 - 27 pedepar
Tema 1: Dxojorus pacTeHMH Kak Ompoc,
TUCITUTITNHA MPAKTHIECK
4 4 2 2 — 2 HE 3aJAHUA
Tema 2: DKOIOrHYECKUE €TUHHULIBI IpakTHyec
KHC
8 6 2 4 2 3a0AHUA
Tema 3. BnusiHME BKOJOTHYECKUX Mpaxkrmiec
(haKTOpOB Ha pacTEHUs Kue
46 27 12 17 — 17 3aJAHUS
Tema 4. YCTOWYHMBOCTH pPACTEHHI K TIpakTiec
BO3/IEIICTBHIO HeOJIaronpusTHBIX KHE
thakTopoB 4 | 8| 2 6 _ 6 | samamm
Pazgen 2. Ix010rust ;KUBOTHBIX Tecr,
72 45 18 27 - 27 pedepar
Tema 5: Oxomorusi >KMBOTHBIX Kak IIpakriyec
JUCLIHMIIIHHA KHeC
4 4 2 2 — 3a0aHUA
Tema 6: OcobenHocT 5 ITpaxTayec
3aKOHOMEPHOCTH pacmpoCcTpaHEeHUs Kue
JKMBOTHBIX OPraHHU3MOB 13 8 4 4 — 5 At
Tema 7. BiusHHe 3KOJIOIMYECKUX IIpakrmyec
(akTOpPOB Ha JKUBOTHBIX Kxne
28 18 6 12 — 10 3aJAHUS
Tema 8: DKoJOrust  >KMBOTHBIX Ipaxrmec
MIPUPOAHBIX CPE KHe
PHPOA pen 27 15 6 9 — 12 3aJAHUS
JK3aMeH 36 36
Bcero: 180 90 36 54 — 54 36
Pazgen 3. Dxonorus Tecr,
MHKPOOPTrAHH3MOB 72 | 45 | 18 | 27 - 27 | pedepar
Tema 9: Dkonorusi MUKpOOPraHU3MOB Ompoc,
KaK HayKa IPAKTHYICCK
6 4 2 2 — 2 HE 3aJAHUA
Tema 10: Mopdomnorust U (PU3HOIOTHS TpakTiiec
MHKPOOPraHU3MOB 23 8 2 6 15 HE 3aTaHUA
Tema 11: AyToKOJOTUS U CUHIKOJIOTHUS Ompoc,
MHKPOOPTraHU3MOB TIPARTHICCK
29 18 6 10 — 15 HE 3aJAHUA
Tema 12: DKOJOrHYeCKHe CBS3H B IIpakriyec
MHKPOOOIIEHO3aX Kue
29 10 2 10 — 15 3aJAHUS
Tema 5: YyacTue MUKPOOPraHU3MOB B | 21 8 4 4 - 13 | Ilpakrutec




KPyTOBOPOTE BEIECTB

KHC

3adJaHUA
36 36
Bcero: -
144 48 16 32 60
Hroro: 180 90 36 54 - 54 36

3aounas hopma 0dyuenus

Konrakrnas pabota
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Pa3pen 1. Dxonorus pacreHui Tecr,
64 5 3 5 - 59 pedepar
Tema 1: Dxojoruss pacTeHUdl Kak Ompoc,
JIUCLIATTIINHA TPAKTHICCK
17 2 1 1 - 15 HE 3aJAHUA
Tema 2: DxomorudecKkue eTuHUIIbI IIpakriyec
KHC
17 2 1 1 - 15 3a0AHUA
Tema 3: BiusHHe 3KOJIOIMYECKUX IIpakriyec
(haKTOpOB Ha pacTEHUs Kne
17 2 - 2 - 15 3a0AHUA
Tema 4. YCTOWYHUBOCTH PACTEHH K TpaxTisec
BO3/IEIICTBHIO HeOJIaronpusTHBIX KHE
(bakTopoB 16 2 1 1 - 14 3azaHus
Pazgen 2. Ix010rust ;KUBOTHBIX Tecr,
68 8 3 5 - 60 pedepar
Tema 5: Dxojorus >KUBOTHBIX Kak IIpakriyec
JUCLIUIIIHHA Kue
17 2 - 2 - 15 3a0aHUA
Tema 6: OcobennoctH u IIpakrmyec
3aKOHOMEPHOCTH pacIpoCTpaHeHUs Kue
JKMBOTHBIX OPraHHU3MOB 17 2 1 1 - 15 ARt
Tema 7. BnusiHMe BKOJOTHYECKUX IIpakriyec
(haKTOPOB Ha YKUBOTHBIX Kne
17 2 1 1 - 15 3a0AHUA
Tema 8: DKoJOrust  >KMBOTHBIX Ipaxrmec
MIPUPOAHBIX CPE KHe
pHpoR pe 17 2 1 1 - 15 3a0aHUA
JK3aMeH - 9
Bcero: 144 16 6 10 - 119 9
Pazgen 3. Dxoorus Tecr,
MHKPOOPTraHH3MOB 171 | 20 | 8 12 - 151 | pedepar
Tema 9: Dkonorusi MUKpOOPraHU3MOB Ompoc,
KaK HayKa NPAKTHYECK
34 4 2 2 - 30 HE 3aJAHUA
Tema 10: Mopdonorust u Gu3HOIOTHS TpakTiiec
MMKPOOPTaHHU3MOB 34 4 2 2 - 30 | HC3anaHud
Tema 11: AyToKOJIOTUS U CUHAKOJIOTHUS Ompoc,
MHUKPOOPTaHHU3MOB TIPAKTHICCK
33 3 1 2 - 30 HE 3aJAHUA
Tema 12: Dxonornmdeckue CBSI3U B TMpakrryec
MUKPOOOIIEHO3aX 35 5 2 3 - 30 Kue




3aJaHuA
Tema 5: Yyactue MUKPOOPraHU3MOB B Hpakrmiec
KHC

KPyTrOBOPOTE BEILLECTB 35 s ; 3 ] 31 s
JK3aMeH 9 9
Bcero: ) 9

180 20 8 12 151

Hroro: | 324 36 14 22 270 18

4.2 Coodeporcanue Oucyunumsl

Paznen 1 DxoJiorust pacteHui

Tema 1: Jkoa0rus pacTeHuil KAk JMCUUIJIHHA

Jlexyus

Hcropuss skonormdeckoro usydeHus pacrenuil. Mcropus skomormm pacteHuil 1o XX B.
CoBpemeHHbIH 3Tan pa3BUTHI KOJOTUHU pacTeHui. MecTo U poJib 3KOJIOTMU PACTeHUH B CUCTEME HayK,
CBsA3b ¢ Apyrumu Haykamu. CopnepskaHue, LeIM U 3aJa4d 3KOJOrMHU pacteHuil. OCHOBHbIE METOJbI
SKOJIOTUM PACTEHMI: HaOMIOIEHHEe, SKCIepUMeHT, MoaenupoBaHue. OO0nacTH NmMpUMEHEHHs SKOJIOTHH
pacTeHuil.

Ocnoenvie nOHAMUA memvl: SKOJIOTHST PACTEHHH, NTEPBble HAYYHbIC HCCIECIOBAHMS, KaCAIOLINECs
SKOJIOTUU pacTeHwid, OoTaHn4yeckue 3HaHUs CpenHEeBEKOBbs, OOTAHMUECKHE HCIUICIOBAaHUS Benmnkmx
reorpadU4ecKuX OTKpbITUM, wusydeHue pactennit K. Jluaneem, OoTaHWuYecKkWe HUCCIETOBAHUS
COBPEMEHHOr0 IepHOfa UCCIenoBaHM, Ouoreorpadus, cpena OOHTAHUS PACTEHHM, TIOJIEBbIC
HaOJFOIEHUS], KCIIEPUMEHTB B IUIE M JJADOPATOPUH, METOA 3KOJOTMYECKHX PsIOB, MOIEIHPOBAHHUE
3KOJIOTHYECKHUX MPOLIECCOB.

Bonpocwer ons camokoumpois:

Uro BrIFOUAeT B ceOsl TIOHATHE «IKOJOTHS PACTCHHI»?
KaxoBa cBs13b 3K0JIOTMM pacTeHUM C IPyruMHU HayKaMu?
Kaxue ncropuueckue sTanbl IpOHIEHbI SKOJIOTHeN pacTeHi?
Teopernyeckoe u NPUKIATHOE 3HAYEHHUE SKOJIOTUU PACTEHUN.

5. Kakue MeTonbl 5KOJIOTHYeCKUX MCCIIENOBaHNIH Hanboee 4acTo MCIONB3YIOTCS B HKOJIOTHH
pacTeHuii?

6. Ilepeuncnure MaTeMaTHYECKHUE METOIBI U PACCKAXKUTE 00 MX COMEPKaHHH.

7. Tlepeuncnure 3KCIEPUMEHTAIBHBIHE METOMIBI U PACCKAXKHUTE 00 MX COAEPIKaHUH.

halh e

IIpaxmuueckoe 3ausamue

Bonpocwr 0ns 06cyacoenus:

1. CraHOBII€HHE SKOJIOTUU PACTEHUH, €€ ONIPEACICHUS 1 3a1a4H.

2. DKoJorusi paCTCHHI Ha COBPEMEHHOM 3Tare.

3.  CBA3b 5KOJOTUH PaCTEHUI ¢ APYTHMHU HAyKaMH.

4.  OOGmacTv MPUMEHEHHsI SKOJIOTUH PACTEHUI.

Buinonnenue npaxmuyeckux 3a0anuii:

1. 3anmomHuTh TabnuIy 00 3TAnax CTAHOBJICHUS SKOJOTUU PACTEHUN B HCTOPHHL.

2. HapucoBaTb cXeMy CBSI3U COBPEMEHHBIX HANPABJICHUH MUCCIIEAOBAHUN B 00JIACTH SKOJIOTHH
pacTeHuil ¢ APYrUMHU HayKaMH.

3. IlpoBectu aHanu3 obiacTeil MPUMEHEHHSI SKOJIOTUH PACTEHUH.

Jlumepamypa:[2], [6], [8].

Tema 2: JxoJ0ruuecKue eJHHNULBI

Jlexyus

BryTpuBunoBbie skojiorndeckue enuHULbl. PacturenpHbie ocobu. buorumnsl. Lenonomymsimum.
DOxotunbl. Jkanbl. HagBumoBble 3KONOTHYECKHUE €IMHULIBL. JKOJOTHYECKHE rpymmbl. KU3HEHHbIE
¢dopmel pacTeHuil: cucreMa ku3HeHHbIX (opm pacteHnit K. PayHkuepa, knaccuduranus >KU3HEHHBIX
¢dopm pacrenuii | Mromnepa —lembya u I'. Dnnenbepra, cucrema >ku3HeHHbIX Gopm pacteruit M.T.
CepebpsikoBa, kimaccupukanusi KU3HEHHbIX ¢Gopm pacteHuii A. ['ymOonmpaa. Dkosorudeckas



r€TePOreHHOCTh MOMYJSINMHA pacTeHHid. DKOOMOMOP(]BI. APXUTEKTYpPHBIE MOMACTH. JKOJOTHUYECKHE
HUIIU pacTeHuH. PUTOLEHOTHUECKUH U (PU3NOIOTHUECKUH ONTUMYMbI PACTEHH.

OcHoenvle nOHAMUSL MeMul: apeanbl BUAOB, PACTUTENbHbIE OCOOM, HKOJOTHYECKAas CIUHHLA,
NPOCTON MHIBUJ, CIOXKHBIM WHAWBUA, KOJOHUS, KJIOH, OMOTHIIBL, LEHOIOMYJISUN, TeHOTHITNISCKUN
noauMopu3M, KJIMMATHYECKHE SKOTUNBI, Teorpauyeckre SKOTHMBL, 3HadUYecKue HKOMHTHI,
OMOTHYECKHE SKOTHIIBL, 3Kafa, SKOJOorudeckas MOIU(UKALUS, SKOJOTUYECKas TPyIa, 3KOJIOro-
TOMOJIOTUYECKast ~ aCMEKT, 3KOJOro-pU3HOJOrHYeCKHi acmeKT, >KU3HEeHHas (opma, skobuomMopdsl,
APXUTEKTYPHBIE THIIbI, SKOJIOTHUECKAs HAIIA, (PUTOLEHETUIECKHA ONTHMYM, ¢dusnonornuecKuit
OTIIHUMYM.

Bonpocwr ons camokoumpois:

1. HaszoBute BHyTpUBHUIOBbIE SKOJIOTHMUECKHE EANHULIBL.

2. Kakue OHOTHUITBI U SKOTHITHI BBIIEISIFOT?

3. HazoBurte oCHOBHBIE KJTaCCU(HUKAINH KU3HEHHBIX (POPM paCTEHUH.

4. Kakue 5x001oMOp(bI BBIIEISIOT?

5. Ha3osure PuroneHOTHUECKUH U PU3UOJOTHUECKHI ONTUMYMBI PACTEHHI.

lIpakmuueckoe 3ausmue

1. HM3yunts kiaccu(UKALMIO SKU3HEHHBIX (POPM pacTeHHH, npemiokeHHyro Kpucrenom
Paynkuepom (1905, 1907):

a) Beimenuts xpurepuii B ocHoBe knaccudukanuu K. Paynkuepa;

0) Bemonuute prcynok «KusnenHsle popmsl pacrenuii o PayHkuepy (cxema)y,

B) Otmeruts M 0003HAUUTh HA PUCYHKE 3HUMYIOIIUE IMOYKH BO3OOHOBJICHMS, YPOBEHb HX
PACIIONIOKEHHSI U COOTHOIIEHHS] OTMHPAIOIIHUX U NIEPE3UMOBBIBAIOINNX YacTeH,

r) 3anoaHUTh TadNMHLy «XapakTepUCTHKAa OCHOBHBIX THIIOB *KM3HEHHBIX (hopM pactenmii o K.
Paynkuepy (1905, 1907)».

o) Breraeptutrs cxemy-pucyHok «COOTHOIIEHHE >KU3HEHHBIX (OPM B 30HANBHBIX THIAX
pactutenbHOCTH 3eMHOro mapa (o P. Yurrekepy, 1980)», oTpaxaroimyo CBsi3b KXKH3HEHHBIX (HOPM H
SKOJIOTUYECKHX YCJIO-BUH UX CYIIECTBOBAHUS (KIMMATa).

2. Cnanatb BBIBOA.

Jlumepamypa:[2], [6], [12].

lIpakmuueckoe 3auamue

1. U3yunTh KIaccupuKaImio )Ku3HeHHbIX GopMm pacteHuit, npeanokeHHyo M.I. CepebpskoBbiM
(1962, 1964).

a) BeimenuTh KaTeropuu 3K0JOro-MOpONIOTHYECKON KiIacCU(UKALUN U KPUTEPHI B OCHOBE
3TOTO MOAPA3IEICHUS.

0) BelmenuTh MHUKPOCTPYKTYPHBIE MOAPA3AEICHUS HKOJIOr0-MOP(OIOTHIECKUX KaTEropuil Mo
Pa3NUYHBIM TPU3HAKAM; TIO CIOCOOY MUTAHMS, MO MOP(OJOTHYECKMM OCOOEHHOCTSIM MOI3EMHBIX
OPTaHOB, MO HATIPABJICHUIO U XapaKTepy pocTa moderos;

B) BrruepTurh cxeMy, OTPa)KarOIIyl0 COOTHOLIEHHE OTHEIOB W THIIOB >XM3HEHHBIX (OopM
1BeTKOBbIX pactenuii (mo U.I'. CepebpsikoBy, 1964).

r) 3apucoBaTh OCHOBHBIE JKU3HEHHBIE (POPMBI, BBITOJHUB PUCYHOK «IIpumeprl >XuU3HEHHBIX (HoOpM
MIOKPBITOCEMEHHBIX pacTeHui o kinaccupukanuu U.I'. CepebpsikoBay.

) 3anoixHuTh Tabmunmy «XapakTepUCTHKAa OCHOBHBIX THIOB JKU3HEHHBIX (POPM IIBETKOBBIX
pacrennii mo U.I". CepebpsikoBy (1962, 1964)».

2. CnenaTb BBIBOJBI.

Jlumepamypa:[2], [6], [12].

Tema 3: Bausinue 3K0J10ru4ecKux (akTopos Ha pacTeHHs

Jlexyus

Pasnoobpasue skonoruueckux ¢pakropos. Knaccudukanus sxonoruueckux paxkropon. Temnosoit
pesxxum  mecrooburaHuil. OcoOEHHOCTHM CYyTOYHOrO W TrofoBOro xoxa Ttemmeparyp. OCHOBHbIC
TEPMHUYECKHE Tosica 1Mo obecrnedeHHOCTH TeruioM. Denonorusi. TeroBoi peskuM JIECHBIX COOOIIECTB.
Temmnepatypa 4acreii pacrenusi. Bo3aelicTBue Temreparypbl Ha *KHU3HEHHbIE (PYHKIMU pacTeHus (pocT,



¢doTocHuHTE3, ABIXaHHE, TPAHCIHPALHIO). JleficTBHE SKCTpEeMAbHBIX TEMIIEPATyp Ha pacTeHus. BiausHue
HA PacTEHUs] HU3KUX TEMIepaTyp. SUMHHIA MOKOH, cTpatudukanus, spoBuzauns. Mopo30CTOWKOCTh U
3UMOCTOHKOCTh. [loBpekparomee neficTBrEe HU3KHX TEMIIEPATyp M 3aIUTHbIE (QYHKIUU DPACTEHH.
BozneiictBue BhicOKMX Temmepatyp. llpucrmocoOseHusi pacTeHWi, NpPeaoTBpAIIAOIINe Teperpes.
DKOJIOrHYECKHE IPYIITbI PACTEHUH 110 OTHOIIEHHIO K TEILTY 10 DJIIeHOepry.

CaetoBoil pexxuM. CrieKTpalbHBINH COCTaB cBeTa. banaHc colHeYHOMN paguanuy Ha MOBEPXHOCTH
3emnu. XapaxkTepUCTUKU CBeTa, IPUHUMAEMOIO pacTEeHHEM: KauyeCTBEHHblE, KOJIMYECTBEHHbBIE.
DKOJIOrHYECKHE TPYNIbl PACTEHHH MO OTHOLIEHHIO K CBETY; UX MOP(OJOrHYECKHe W aHATOMUYECKHE
ocobenHoctu. Ilpucrnocobnennst pacTeHUil K CBETOBOMY peXuMy. BimsHue cBera Ha CTPYKTYpy
OPTaHOB, POCT, Pa3MHOXKEHHE, TpaHCTHpanuo, GortocuHTe3. (CBETOBOH PEXUM NE€PEBHEB, JIECHBIX U
JYTOBBIX TPaBAHUCTBIX PACTeHUN. POTONEPUOAN3M, €r0 S3KOJOTHYECKOE 3HAUEHHUE.

l'a30BBIil cocTaB BO3AyXxa. ODKOJOIMUECKOE 3HAUYEHHME KHCIOPOAa BO3[yXa. JKOJOTHYECKOoe
3Haue€HUE [MOKCHIA YTJepoAa BO3Ayxa. OJKOJOIMYECKO€ 3HAau€HHE HEMOCTOSHHBIX KOMIIOHEHTOB
BO3Ayxa. [lOYBEHHBI KHCIOPOA Kak JUMUTHUPYROIIUK ¢aktop. [lpixanue mousel. BosnelicTBhe Ha
pacTeHUsi OCHOBHBIX 3arpsisHUTeNel Bo3ayxa. MHaukanus 3arpsi3HEHUs BO3[yxXa IO PacTUTEIbHOMY
nokpoBy. BinsiHue nepemernenrs BO3AYIIHBIX MacC Ha PAaCTeHUS: aHEMO(IIINS, aHEMOXOPHs, BETPOBOE
UCCYLIEHHE, MEXaHUUECKHE MOBPEKAECHMSI.

Ocanku, OTHOCHUTENbHAsI BJIAXKHOCTb Bo3Ayxa. Boma B pacreHuu. CoBmecTHOE BO3feEiCTBHE
BJIAKHOCTH U TEMIEPATyphl HAa 30HAIBHOE PACIpPENeNIeHHe PacTUTEIbHOrO NMOKpoBa. Pacnpenenenue
OCaJIKOB B PACTHTEJIBHBIX COOOIIECTBAX. DKOJOTHIECKHE IPYIIIbI PACTEHUN MO OTHOLICHUIO K BOJHOMY
pexkumy. Kareropum mnouBeHHOH BoOAbl. JlocTymHOCTR BOABI Aisi pacTeHui. Mopdooruueckue,
aHaTOMHYECKHE M (PU3UOJOTHUYECKHE MPUCTIOCOOICHUSI PACTEHUH K 3aTPyJHEHHOMY BOIOCHAOKEHUIO.
DKonoruyeckoe 3HaueHue TpaHcnupaimu. PakTopbl, BIMAOIME HA TpaHcnupauuoo. Ponb Boxmbl B
OMBIJIEHUH, OIIOJOTBOPEHUHN U PACIPOCTPAHEHUM PACTeHUN. DKOJOTMUYECKOe NeHCTBHE Ha pacTeHUs
CHera " JIbJa.

OcHOBHbIE CBOICTBA MOYBBI U UX dKOJOrudeckoe 3HaueHue. CTpyKkTypa MOYBbL. DKOJIOTHUECKOe
3HAYEHUE PEeaKL U MOYBEHHOIO pacTBopa. I pynmsl pacTeHnii no oTHoweHuto Kk pH nousel. 11ouBeHHBIN
a30T, HUCTOYHMKH a30Ta B mouBe. CumOmoTHueckass ¥ HECUMOMOTHYECKasta30T(PUKCALHS,
amMMoHupuKaimst, HATpudukauusa. JleHntpupukanuss. IKOJIOTWYECKHE TPYIIBI PACTEHUH 10
OTHOLIEHMI0O K a30Ty. J3acojieHHble TMouBbl. HMHAuKalMsg IOYBEHHO-TPYHTOBBIX YCJIOBHH IO
pPacTUTEIbHOMY IOKPOBY.

Tunbl OTHOIIEHUI pacTeHUil ¢ APYrUMH opraHusMamu. Asutenonarws. Purodarus u 3amura
pactrenuii ot Hee. ConelCTBHE JKUBOTHBIX Ppa3MHOXEHUIO W PaclpOCTPAaHEHUIO pPaCTEHUI:
sHTOMO(HIUS, OpHUTODUIHS, 300X0pHUs. B3auMOBIUSHUS pacTeHMH: MapasuTHU3M, MOJYHapa3uTH3M,
cuMOn03, 3MUPUTH3M, JIMAHBI, MEXAaHUYECKHUE BO3ACUCTBUS, KOHKypeHLUs. OTHOIIEHUS pacTeHHU C
Napa3suTUIECKUMHU OPraHU3MaMHU M YCTOMYUBOCTD K MH(PEKIINH.

HcTouHUKM  aHTPONMOreHHOro  BO3JAEHCTBUSI HA  pacTuUTeNbHble oOpraHusmel. (CreneHb
AHTPONOTEHHOI'O BO3JEHCTBUSI HA COBPEMEHHOM 3Talle Pa3BUTHUs. YHUUTOXKEHHE BUIOB, COKpallleHUEe
YUCJIIEHHOCTM U apeajioB, CHHAHTPOIIHbIE BUJbL, HUHTPOAYKLHUS, HN3MEHEHUE OKOJOTHMUYECKUX
ocobeHHocTel MecTrooOuTarnii. OcoOEHHOCTH arpoQUTOLEHO30B, PYACPATBHON PACTUTEIBHOCTH.

Ocnoenvie nousimust memul: SKOJOrHYeCcKre (PaKTOPbI, SKOJIOTHIECKHE PECYPCHI, SKOJIOTHUEKCHE
YCJIOBHSL, HKOTOI, OMOTOII, 30Ha ONITUMyMa, 30Ha IIECCUMyMa, KapAMHAJIbHbIE TOUKH, ayTIKOJOTHUECKHI
ONTUMYM, CHHIKOJIOTMYECKUH ONTHUMYyM, IMPaBWJIO OKOJOTMYECKON WHIMBUAYaJIbHOCTH BHJIOB,
CTEHOTEPMBI, OBPHUTEPMBI, 3aKOH MHHHUMyMa, MPHHLUUIN OrPAaHWYMBAOIUX (AKTOPOB, 30HA
TOJIEPAHTHOCTH, 3aKOH KOMITPEHCALINH, TIPABUJIO MOCTOSTHCTBA MECTOOOUTAHUS, TIPABUIIO MPEIBAPEHUS,
NPaBUJIO CENEKTHBHOCTH ACHCTBUS (hakTopa, (POTOPELeNTOPhl, KOMITACHBIE PACTEHUS, MAKCHMAJIbHOE
CBETOBOE JOBOJIbCTBHE, MHHUMAJIBHOE CBETOBOE MAOBOJBCTBHE, HWHAEKC JINCTOBOM IOBEPXHOCTH,
(OoTOCHHTETHYECKH aKTHUBHAsA panuarys, poromopdosel, poronponusm, GOTOAMHAMUIECKOE TEHCTBHE,
mucoTruueckass 30Ha Bomoema, osydoTudeckas 30Ha Bomoema, ¢oromopdorenes, duroxpom,
KpUNTOXpoM, (PoTOaKTUBHOE OTKpbIBaHUE, (oToTakcuc, Qoronpixanue, rearuo(UTHI, CHUOPUTHL,
TEHEBBIHOCIHMBBIE PACTCHMA, (OTOMEPHOA, TEIUIOTAa UCTAPEHMs, NEHHOMOpP(}O3, JaTEHTHbIE TPaHULII,
JeTajbHbIE TPAaHULBL, TEPMOIEPUOAM3M, TEIUIONIOONBEIE PACTEHMs, XOJOOJIOOMBBIE PACTEHUS,
ME30TEPMHBIE  PACTEHUS, TEPHMOCTPECC, BBIHYXKIEHHBIH TOKOH, TEPMOCTOHKOCTb, (HEHOJIOTHS,
¢deHodasbl, (PpeHONMOrnyecKre CIEeKTPhl, TOMEOCTaTH4YecKas BOMA, T'MAPATypa, MOWKHIOTHAPHYECKHE



pacTeHus, TOMOHOTHAPHIECKIE PACTEHUS, THAPOCTAOMIIbHBIC PACTEHHs], TUAPOJaOUIbHBIE PACTEHUS,
KcepoMop(u3M, THAPOTPONH3M, KOPHEBOE AABJICHHE, TPAHCIHMPALMS, TMIPOCKONMUYECKUE IIBHKCHUS
pacTeHHii, MONHAs BJIATOEMKOCTh IMOYBBI, ITOJIEBASI BJIATOEMKOCTb MOYBBI, KO3(PHULMEHT 3aBsiIaHUs,
rurpouThl, Me30pUTHI, KcepoduThl, ckapupukanus, maeBMaTodopel, audPy3HOE CONMPOTUBICHUE Y
pacTeHH, Ta304yBCTBUTEIBHOCTh, TIa30yCTOMYMBOCTb, Ouonorunueckuii sddexr, MyTyaamsm,
AHTaroOHU3M, KOMMEHCAJIM3M, KOHKYpPEeHLMs, aMeHCalu3M, HelTpanusMm, M[pOTOKONepaLus,
SKOJIOTUITYECKAsT KOHLEMIHUsS, MeTabonndeckass KOHLENLUS, PEeryJsaTOpHas KOHIENUus, (pUTOHLUIBL,
MuKopu3a, sSHaopuT3M, ¢urodaru, QuromapasuTh, SMU300XOPHBIE PACTEHUs, AHTPOIOTCHHBIC
bakTopsL

Bonpocwr ons camokoumpois:

1. Ha kaxue rpymnibl aeisitcst GakTopbl OKpyKArOIIeH cpenbl?

2. HazoBure n oxapakTepusyiTe OCHOBHBIE A0MOT€HHBIE (PaKTOPHL

3. Kakue OCHOBHBIE TPYINIbl PACTEHUH IO OTHOIIEHHIO K YBJIAXKHEHHOCTH MECTOOOHMTaHUS
BBIIEIIIOTCA? Y KaKkuTe MOP(OJIOro-aHATOMHUYECKUE ITPU3HAKH PACTEHUI KaXKIOH rPyTIIbL.

4.  BrnusHue Ha pacTeHUs BHICOKUX U HU3KUX TEMIIEPaTyp.

5. Kak Bimser TtemmepaTypa Ha pasBHUTHE U MOP(OIOro-aHaTOMHUYECKHE OCOOCHHOCTU
pacrennii? Ilpusenure npumepbl TEpMOPIIIOB U KPHODHUIIOB.

6. Kakue rpynmnbel pacTeHMil MO OTHOLIEHMIO K MHTEHCUBHOCTU OCBEIIEHMsI BaM H3BECTHBI?
IIpusenute npuMepsl NpeACTaBUTENEH 3TUX TPYIIIL.

7. Uro Takoe ¢poronepruoguzm?

8. IlpucnocoOneHust pacTeHH K CBETOBOMY PEXKUMY.

9. Kak BiauseT XuMHU4eCKHIl COCTaB BO3/lyXa Ha )KM3HEAEATEIbHOCTb PACTEHUN?

10. Kak mnpucnocaOnuBarOTCsl pacTeHUs K JBHKEHUIO Bo3nyxa? Ilpusemure mpuMepsl
MOJIOKUTEIBHOTO JEHCTBUSI BETpa.

11. Bnusnue 3arps3sHeHus BO3AyXa Ha PACTEHUS.

12. Unaukauus 3arpsi3HEHUs BO3AYXa MO MOYBEHHOMY MOKPOBY.

13. Onumute BIusiHUE 31ahUIeCKUX (PaKTOPOB HA Pa3BUTHE PACTCHHM.

14. Vkaxxure OCHOBHBIE 3KOJIOTHYECKHUE IPYIIbI PACTEHUHN MO OTHOLIEHHIO K COCTAaBY MOYBBL

15. B gem 3akitodaercs BIUsSHUE penbeda Ha PACTUTEIBbHOCTD?

16. Kakwue ¢pakTopsl BHEIIHEH Cpenbl OTHOCITCS K OMOTHYECKUM (hakTopam?

17. OxapakrepusyiiTe Ha MPUMeEpax MPOSIBJICHHS 300T€HHBIX (PaKTOPOB.

18. Kak moppazgensitotrcsi  uroreHHble  (QakTOpel B 3aBUCHMOCTH  OT  XapakTepa
B3aUMOBO3JIEHCTBUS PACTCHUI?

19. OxapakTepusyiiTe aHTPOMOTreHHbIH (HaKkTOop.

20. Yro Takoe uaTponykiusi? Kakoso ee BnusiHue Ha (yopy u manamadpt?

21. Kakoe 3Ha4YeHHE UMEIOT I'€0JIOTMYeCKHe U UCTOPUUECKHE (PaKTOPbHI?

22. B 4eM BbIpakaeTcsi B3AUMOCBSI3b M B3AUMOBITUSTHUE SKOJIOTUYECKUX (HaKTOpOB?

Hpakmuuea(oe 3AHAmMUE

1. M3yuuTs MaTepuas Mo npencTaBICHHbIM TEMaM:

1. OcHOBHBbIE CITOCOOBI MPUCTIOCOONIEHUS paCTEHUH K (pakTOpamM OKpy KarOIIeld CPeIbl.

2. TlpucnocoOneHue pacTeHUH K TeMIepaTypHOMY (pakTopy

3. BuusAHuMe cBeTa Ha CTPYKTypy OpPraHOB pAacTeHUH, pPOCT, Pa3MHOXKEHUE, TPAHCIUPALUIO,
¢dorocunTe3.

4. Bopna u ee posib B OMOJIOTHYECKUX CUCTEMAX.
[Ipucnocobnenue pacTeHuit K HEJOCTATKY BJIary.
3HaueHue TPAHCIIUPALIUY B XKU3HU PACTEHUH U 11 NTOAEP>KaHUS BOJAHOIO peXKuMa MOYB.
[Ipucniocobnenne pacTeHnii K YPOBHIO KHCIOTHOCTH ITOYBBL
IIpucnocobneHne pacTeHnid K MOBBIIIEHHOMY YPOBHIO 3aCOJICHUS.
IIpuccobnenne pacTeHUi K COAEPIKAHIO 3arpsI3HAIOLINX aTMOc(epy rasos.
lO [Ipucnocobnenue pacrennii kK Suotnueckum Gakropam — OONE3HSIM, BPEIUTEIISM.
11. ®uznonoruveckrie OCHOBBI MPUMEHEHUS YAOOPEHHUIA.
12. Dkosnoruyeckue rpynnbl paCTeHUH MO OTHOLIEHUIO K a30Ty.

he S ENS



13. CopnelicTBrE )KMBOTHBIX Pa3MHOKEHHUIO U PACIIPOCTPAHEHHUIO PACTEHUH.

14. AnTponioreHHOe BO3/A€MCTBUE HA PACTEHUS.

15. UcTolenune pacTUTENbHBIX PECYPCOB B PE3YJIbTATE AHTPOIOTEHHOTO BIUSHUS.

2. TloaroToBHUTH AOKJIABL, IO BEIOPAHHBIM TEMaM, IIOATOTOBUTHCS K OOCYKIEHUIO.
Jlumepamypa:[2], [6], [12], [15].

Ipaxmuueckoe 3ansmue
1. M3yuuTs MaTepuas no npencTaBICHHbIM TEMaM:
1 BnustHue 3arpsi3sHEHUs BO3yXa B TOPOAAX HA PACTUTENbHbIE COOOIIECTBA TOPOCKON 30HBI
2.0mpeneneHne ypoBHs U COCTaBa 3arpsA3HEHUs] BO3AYXa 10 BUIOBOMY COCTaBY PaCTEHHI
3.YCTONYMBOCTD Pa3HbIX BUJIOB PACTEHUH K Pa3HBIM BUIAM 3arpsi3HCHUN
4 BausiHue NPOMBILIJIEHHOTO U TPAHCIIOPTHOTO 3arpsI3HEHUS CPEllbl HA PENPOAYKLIMIO PACTCHUN
5.Ponb pacreHuii B (OPMHPOBAHUU SKOCHUCTEM IMPH XHUMUYECKOM 3arpsi3HEHHH OKpPY KaroLIeh

cpenbl

6. D dHeKTHBHOCTb MPUMEHEHUS TIECTULIUIOB

7. Bunbl necTUIUAOB

8 .BiusiHue ucnonp30BaHusA MECTULUIOB HA PACTEHUS U OKPYKAIOIIYIO Cpeny

9.Bunosoii coctas pactenuii KamuaTckoro kpasi.

10.Pacrenus Kpacnoit knuru Kamuatku

11.2anemuku pactenuit Kamuarckoro kpas

12.0cobenHocTu reorpaduueckoro pacnpeaeseHus BUIOBOTO CocTaBa pacteHuil B Kamuarckom

Kpae.

13.BunioBoii cocTas 1 OOMJIBHOCTb PACTUTENBHOCTH B palioHax Kamuarckoro kpas
14.0Ocobennoctn Kamuarckoro kpast, Kak MECTOOOMTaHUS PACTEHUH.
15. MaTponykuus pacreHnil B KaMmuTckoM kpae.
2. I1oaroTOBUTH NOKJIAABL, 1O BHIOPAHHBIM T€MaM, MOATOTOBUTHCS K 00CYKACHHUIO.
Jlumepamypa:[2], [6], [12], [15].

Ipaxmuueckoe 3ansmue
1. 3yuuTh OCHOBHBIE 3KOJOTHYECKUE IPYIIbI PACTEHUH, OTPAKAIOIIHIX MPUCIIOCOOIEHHOCTD

OPTaHNU3MOB K OT/CTBHBIM (DaKTOpaM BHELTHEH CPembl:

a) ONPEJIETUTDb MPUHIIUIT BBIIEJIECHHUS SKOJIOTHYECKUX TPYIIT PACTCHHIA,
0) BbIIENTUTH HaHOOJIEE CYIIeCTBEHHBIE (PAaKTOPHI CPEMbI, HMEIOINE BAXKHOE

(dbopmooOpa3zoBarebHOE U (PU3HOJOTHUECKOE 3HAYCHNUE,

B) BBIICTINTD 3KOJIOTHUECKHE TPYTIIBl PACTEHUH 110 OTHOLICHHUIO K CBETY,

I') BBIACIUTH SKOJOTHYECKHE TPYIIIBI IO OTHOLIEHHIO K TEMIIEPATypE;

B) BBIICTINTh 3KOJIOTHYECKHE TPYIITBl PACTEHUH 110 OTHOLICHHUIO K BOIIE,

I') BBIACIUTH OCHOBHBIE SKOJOIHUYECKHE IPYIIIbI PACTEHHH 110 OTHOIIEHUIO K ITOYBE;

1) 3anonHuTh Tabanny «llpucnocoduTenpHbIe peakui paCTeHUI OCHOBHBIX SKOJOTHYECKHX

TPYIIY:

2. Caenatb BBIBOI.
Jlumepamypa:[2], [6], [12], [15].

Ipaxmuyeckoe 3ansimue

1. Omnpegenuth BOAHBIA NeQUIHUT JIUCTHEB PACTEHWH TIPU PA3JTUYHBIX  YCJIOBHSIX:
SKCIePUMEHTANILHO TOKA3aTh U3MEHEHHE BOJTHOTO Ne(UIUTa PATCEHUH PH BaPbUPOBAHUU YCIOBUN
OKpY’Karollel cpenbl, MpoBeast Jad0paTOPHOE UCCIIEIOBAHHE.

2. Tlocne mpoBenenus: pabOTHI OJyUEHHBIC PE3YJIbTAThI 3AMMUCTh B TAOIUILY:

3. CpenaTth BBIBOMBI, CPABHUB CONEPIKAHUE BOJBI B JICUTHSIX U BOAHBIA NE(ULIUT pacTeHUN
NP PA3JIUYHBIX YCIOBUSIX.

Jlumepamypa:[2], [6], [12], [15].

Hpakmuuea(oe 3AHAMUE



1. HM3yuuTh nmpensioKeHHbIE paCTEHUs PA3IUYHBIX BUIOB. TPABAHUCTBIC, APEBECHBIE U T.A. MO
MIEYATHBIM U 3JIEKTPOHHBIM OOTaHUYECKUM SHIUKJIIOTIEAUSIM.

2. OmnpenenuTh K KakOH O3KOJOTMYECKOM TIpyMre OTHOCUTCA KaXJA0€ W3 pPacTeHuH Mo
OTHOLIEHHIO K CBETY.

3. OmpepenuTp K KakOoM 3KOJOTHYECKONW TpyINle OTHOCUTCS KaXJ0€ U3 pacTeHuil Imo
OTHOLIEHHIO K TEMIIEPATYPE.

4. OmnpenenuTh K KakOH O3KOJOTMYECKOM TIpymre OTHOCUTCA Ka)Xa0€ W3 pPacTeHUH Mo
OTHOLIEHHUIO K BOAE.

5. 3anmcarb NOJNyYEHHbIE PE3YJIbTATHI.

Jlumepamypa:[2], [6], [9], [15].

Tema 4: YcToH4nBOCTb pacTeHHil K BO3AeiicTBHIO He01ATONPHUSITHBIX (PAKTOPOB

Jlexyus

OcHOBHBIE TIPHUCTIOCOONEHHUST PACTEHUH K ACHCTBHIO HeOmarompusTHbIXx (aktopoB. Peakuuu
pacTeHnil Ha Bo3nelicTBHe cTpeccopoB. OTBETHBIE PEAKIMH PACTEHHI Ha MOBPEXNAoIINe (aKTOPHI:
cneunuyeckre U Hecenupuiaeckne. AanTHBHBIE 3AIUTHO-TIPUCIIOCOOUTENBHBIE PEAKIIH PACTEHUIA.
CnocobHocTh K pemapanuu y pactenuid. llpucrmocoOuTenbHbIE W3MEHEHHUsS PAaCTeHWH Ha PasHbIX
YPOBHSIX OpPraHM3allMU. PEAKIHH KJIETOK Ha JAEHCTBHE HEONAronmpusATHBIX (PaKTOPOB, MEXaHH3MBI
ajlanTalyy Ha OPraHU3MEHHOM U MOMYJISIIUOHHOM YPOBHE.

Ocnoenvle  nonsimus:  yCTOHYMBOCTb  PACTeHHUH,  KOMIIAPTMEHTALUS,  pereHeparys,
npucnocoOIeHNsT pPACTeHUH, CTPECCOBbIE pealddl PACTEHHi, TOMEOCTa3, IMapaHeKpo3, penaparus,
pemaparopHasi 30Ha, (POTOPEAKTUBALMS, PEMAPaTUBHBIE CHOCOOHOCTH, COMPSKEHHAs! YCTOHYHMBOCTb,
aKTUBHBIE (POPMBI.

Bonpocwr ons camoxonmpons:

1. Yro Takoe cTpecc u cTpeccophl?

2. Oxapakrepusyiite (ha3nl cTpecca y paCTeHUN.

3. Uro takoe apanTaunus’?

4. C noMouIbI0 KAKUX MEXaHU3MOB OHA JIOCTUraeTcs?

5. B uyem mposiBnsitoTcsl Hecnenuduyeckne U cnenuduueckre U3MEHEHUsI B OTBET HA HE-
ONaronpusiTHBIE YCIOBHUSI?

6.  OxapakrepusyiiTe N3MEHEHUs] CBOWCTB U CTPYKTYpPbI MEMOpPaH IMOJ BIUSHHEM (DaKTOPOB,
BBI3bIBAIOIIUX CTPECC.

7. Yto Takoe yCTOMYHUBOCTh PACTEHUIN?

8  Kakue Tumbl yCTOMYHMBOCTM BaM U3BeCTHbI? UTO Ha3bIBAIOT «COIPSKEHHOMN
YCTOMYUBOCTBIO)?
9.  Korma BO3HMKaeT BOAHBIA AePUUUT B PACTEHUH, K KAaKUM MEPBOHAYAIBHBIM H

MOCJIEAYIOITUM TOCIENCTBUSAM OH MPUBOAUT? UTO Takoe KCepOopUThI?

10. Kakue ¢usmonorndyeckne NpuU3HAKKA XapaKTEPHBI I TaKUX TPYyNI KCepopUTOB, Kak
CYKKYJIEHTBI, TeMUKCEPO(UTHI, 3BKCEPODHTHI, MOHKUIOKCEPOPUTHI?

11. Kakue ¢usnonornyeckne MeTOAbl MOXKHO PEKOMEHIOBATH [JIsI ONpPENeNICHUs HYXK-
Ja€MOCTH PACTEHUM B TOJIUBE?

Ipaxmuueckoe 3ansmue

1. BbINONHUTE YCTAaHOBJIEHHE YCTOMYMBOCTH PACTE€HHI, MNpPOBENs  MPAKTUYECKOE
(mabopaTopHOe) UCClieI0BaHUE.

1. OmnpegenuTh 3alIUTHOE MAEMCTBHE C€axopo3bl HAa LMTOIUIA3MY MPU OTPHULIATEIbHBIX
TeMIiepaTypax

2. Cpenath BBIBOJBI O 3HAUEHHUU Caxapo3bl Kak 3alIUTHOTO BEIEeCTBA IPU 3aMep3aHuu
pacTeHuil.

Jlumepamypa:[2], [6], [9], [12].

Pasznen 2. DK0J10rust ;JKUBOTHBIX
Tema 5: DK0J10rus JKHBOTHBIX KAK JUCHHILIHHA
Jlexyus



Kparkass ucropusi u3ydeHUs 3KOJOTHU SKUBOTHBIX. lIpenmer, 3amadud 3KOJOTHUH JKMBOTHBIX.
Mecto U posib 3KOJOTUM KUBOTHBIX B CHCTEME HAyK, CBA3b C NPyruMu Haykamu. COBpeMEHHBbIE
METObI UCCIEIOBAHNS SKOJIOTHH SKUBOTHBIX.

Ocnosuvie nonsimisi memvl: 300JI0THS, SKOJOTUSI KUBOTHBIX, DKOJOTMYECKOE HUCCIEIOBAHUE,
MOJEJTUPOBAHUE, TPUHLMI CUCTEMHOCTH, CTaTUcTHyeckue Mmeronbl, . I'ekkenp, K. Mébuyc, I'T.
Bunbepr, 6uonenonorus.

Bonpocwr ons camoxonmpons:

1. KakoBa poyib OTEUECTBEHHBIX U 3apPYOEIKHBIX YUEHBIX B CTAHOBJICHUU M PA3BUTHUU HKOJIOTHU
JKUBOTHBIX ?

2 JlaiiTe onpeneneHne MOHATHIO « DKOJIOTHS )KUBOTHBIX». Ha30BUTE OCHOBHBIC 3a/1a4U 3KOJIOTUH
JKUBOTHBIX.

3. C kakuMHu HayKaMH CBsI3aHa M3vaeMast Hayka?

4. KakoBbl OCHOBHBIE COBPEMEHHBIE METOJIbI UCCJICIOBAHMS SKOJIOTHH KUBOTHBIX ?

Hpakmuuea(oe 3AHAMUE

1. HU3yunth TpeACTaBICHHBbIH MaTepuan OO0 HWCTOPMM CTAHOBJICHUS] HAaKM H €€
OCHOBOIOJIOKHHUKAX

2.  3amnojHuUTh Ta6m/1uy MO JaHHBbIM, YKa3aHHbIM B NPEACTABJICHHOM MAaTEPUAJIC.

Ilepuon Hccnenosarenp OcHOBHbBIE Hay4YHbBIE Hayunsble Tpyabl
JOCTHIKCHUA

3. JlaTh XapakTepUCTUKY COBPEMEHHBIM METO/IAM UCCIIEAOBAHUS SKOJIOTUU KUBOTHBIX.
Jlumepamypa:[1], [4], [8].

Tema 6: Oco0eHHOCTH M 3AKOHOMEPHOCTH PACHPOCTPAHEHHS *KMBOTHBIX OPraHHU3MOB

Jlexyus

OOmme 3aKOHOMEPHOCTH B3aMMOJACHCTBHUSI JKUBOTHBIX OPTaHU3MOB M CpeObl OOWTAHMS.
Knaccupukanmst GakTopoB, BO3ACHCTBYIOLIMX HA JKUBOTHBIX. aOuWOTHUeCKHWe, OHOTHYECKHE,
AHTPOIOTEHHbBIE, IUMUTUpPYIOIIHE. MI3MeHunBOCTh neicTBust paktopoB cpeasl mo A.C. MoHYaaCKOMYy.
OBpUOMOHTHOCTb U CTEHOOMOHTHOCTD JKUBOTHBIX. CTPYKTypa MOIYJISILUH KUBOTHBIX. JKOJOTHUYECKast
XapakTepucTUKa nonyJssinuid. IIpocTpaHCcTBEHHAst CTPYKTypa MOMYJSILUN JKUBOTHBIX. DKOJIOTHUECKHE
HUIIU KUBOTHBIX. TeppUTOpHANbHOE MOBENEHUE )KUBOTHBIX. JKnu3HEeHHBIE (POPMBI KUBOTHBIX. Kummina
JKUBOTHBIX. bronorndaeckne puTMel JKUBOTHBIX .

Ocnoenvie nousimust memoi: GakTopsl cpenpl, Ouornyeckue GakTopel, adnorndeckue GakTopHl,
aHTpornoreHHbie (akTophl, KiuMmaTuueckne (akToper, saadudeckne QakTopwl, oporpaduyecKue
¢dakroper, xumudeckue ¢akropel, A.C. MoHuaackuii, crabuibHble W JAOWIBHBIE SKOJOTHMYECKHE
(akTOpBI, 3aKOH SKOJIOTMYECKOTrO ONTHUMyMa, MPAaBHJIO JHUMUTHPYIOIEro NEeHCTBHUsS (PakTOpOB, 3aKOH
tonepanTHocTH Lllendopna, skoirorudeckast BATCHTHOCTb.

Bonpocwr ons camoxonmpons:

1. KaxoBbl OCHOBHBIE (haKTOPBI BO3IEHCTBIOIINE HA JKUBOTHBIX?

2. Uro Takoe skonorudeckue pakroper. Knaccudukanms sxomorudeckux GpakTopos.

3. CdopmynupyiiTe 3aKOH ONTHMyMa. 3aKOHOMEPHOCTH JEHCTBUSI SKOJOTHYECKHUX (DAaKTOPOB
HA JKUBOTHBIX.

4. Kaxue OMOJOrHYECKHIE UKJIIbI B )KU3HHU JKUBOTHBIX BBIICISIOT?

Kax m3mensiercs neficrsue gaxtopos cpeast o A.C. MoHuaackomy?
Jalite onpeneneHne NOHATUIO «IIOMYJISILUSY.

Uro Takoe JUHAMUKA MOMYJIALUNA?

Uro BrmrouaeT B ceOsl MOHATHE CTPYKTYpa MOMYJISLIII»?

Kaxwue xu3HeHHe (POPMBI JKUBOTHX BaM W3BECTHBI?

Kakue cyiiecTByOT BUbI KUIHIL )KUBOTHBIX?

Onumure BHyTPEHHNE U BHEIIHNE OUOPUTMBI.

— =0 0w
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IIpakmuueckoe 3auamue

1. H3yuuth KIacCUPUKALHIO KU3HEHHBIX (POPM SKUBOTHBIX

a) BBIIEJIUTh KPUTEPUH B OCHOBE PA3HBIX KIACCHU(PUKALIHIA;

0) BBIMTOJHUTD PUCYHOK «KU3HEHHBIE (DOPMBI PBHIOY» 1O MPUCTIOCOOIEHUIO K Cpene OOUTaHUs
crocoly mepeaBUKEeHHs] OCHOBBIBASICH Ha kiaccuukanuu I'.B. Hukonbckoro;

B) OTOMETHUTh U O0O3HAYUTh HA PUCYHKE (DOPMBI T€JIa M KOHEUHOCTEH KaK MPUCTIOCOOUTETBHBIX
0COOEHHOCTEH KUBOTHBIX;

I') 3aNOJHATH TaOIULy « XapaKTepUCTUKA OCHOBHBIX THIIOB JKU3HEHHBIX (POPM MTHI» 11O HX
MeCTOOOUTAHUIO:

Tun XapakTepHble 0COOEHHOCTH IIpencrasurenu

1) BBIYEPTUTH CXeMy-pUCYHOK « COOTHOIIEHNE JKU3HEHHBIX (DOPM JKUBOTHBIX OTKPBITBIX
MPOCTPAHCTB PA3HBIX MECT 3€MHOTO IIapay», OTPAYKAIOLIYIO CBSI3b XKHU3HEHHBIX (POPM U SKOJOTHYECKIX
KyCJIOBUI UX CyLIECTBOBAHU.

Jlumepamypa:[1], [4], [12].

Ipaxmuueckoe 3ausamue
1.  M3y4urh aganTUBHBIC OUOJOTUYUECKHUE PUTMBI H UX 3HAYEHHUE B KU3HU JKHBOTHBIX.
2. OxapakrepusyiiTe pa3jHMyuHbIe aJanTHBHbIC OMOJOTHYECKIE PUTMbI, H3MEHEHUS,
KOTOPBIE OHH BBI3BIBAIOT Y KUBOTHBIX, U 3aMOJIHUTE TAOJIHIIY:

buonornueckue puTMsl DakTophl, HsmeHeHus B Du3noIOornyecKue
BbI3bIBAIOLINE | JKU3HU U3MEHEHUs y
U3MEHEHUs y JKUBOTHBIX JKUBOTHBIX
JKUBOTHBIX
3. Ha ocHOBaHMHM MaTepHAJIOB 3aMOJHEHHON TaOJUIIbI CAMOCTOSITEIHHO CHOPMYIUPYHTE
OTIpeNeIeHNE BCEX BUIOB aaNTUBHBIX ONOIIOTHYECKUX PUTMOB.
4. PacnpenenuTte N3MEHEHUS B )KU3HHU JKUBOTHBIX T10 THIIAM OHOJIOTHUECKUX PUTMOB
(IPUIMBHO-OTIMBHBIE, CYTOUHBIE, TO0BBIbIE). OTBET OOOCHYHTE.
5. H3BecTHO, UTO KMBOTHBIE 110 OMOJIOTHYECKUM PUTMAM MOTYT OTHOCHUTBCS K 3 THUIIAM:

JAHCBHBIC, HOUYHBIC 1 HOJ'II/I(baSHbIe. HpI/IBeI[I/ITe MNPUMEPBI BCEX TUIIOB JKUBOTHBIX, OMMUIINUTE UX
0coOeHHOCTH (NOBECHNE, TUTaHUE, 00pa3 KU3HH). 3aNOJHUTE TaOIHILy.

Tun Gnopurma IIpumMeps! ;kMBOTHBIX OcobeHHOCTH JKMBOTHBIX

6.  BcraBbTe NpOMyLIEHHBIE CIOBA B TEKCT.
Jlumepamypa:[1], [4], [8].

Tema 7: Biusinue 3K0J10rn4ecKux (pakTopos Ha JKMBOTHBIX

Jlexyus

Temmepatypa kak skonorudeckuii ¢akrop. BiusHue Ttemmeparypbl Ha JKU3HEHHBIE MPOLIECCHI
JKUBOTHBIX. DKOJIOTMYECKHE TPYIIb] JKUBOTHBIX 110 OTHOLIEHHIO K TeMIieparype. AfanTaluuu K HU3KUM
U BBICOKUM TemmeparypaMm. Kucnmopon kak skonorudeckwii ¢akrop  cpenel. IlotpebHOCTh B
kucjopone. CBer Kak 3KOJOrmdeckuil ¢axTop cpeabl. BiusiHMe pa3nu4HBIX CIIEKTPOB CBETAa HA
JKUBOTHBIX. AJaNnTallMd >XUBOTHBIX K CBETOBOMY pexumy cpenpl. Poronepuoausm. CocrosiHue
aKTUBHOCTH U TOKOsl. buornueckne (aktopbl: GopMbl BHYTPHUBHIOBBIX U MEKBHAOBBIX OTHOLICHUH.
AnTponorenHeie (paktopbl. OcOOEHHOCTH NPUCTIOCOONEHUH KUBOTHBIX K BIUSHHIO AHTPOIIOTE€HHBIX
¢akTopos. McuesHOBeHNE BUIOB.



Ocnoenvie  nowsimusi  memel: SBPUOUOHTHBIE BHIbL, CTEHOOMOHTHBIE BUABI, IPABUIIO
HECOBIIAICHUST AHMANa30HOB (CHEKTPOB) HKOJIOTMYECKOH BAJEHTHOCTH pAa3HBIX BHIOB, IPABHIIO
HEOIHO3HAYHOCTH ACUCTBHS (DAKTOPOB HA Pa3JIMUHBIC MPOLECCH, MPABUIIO BAPHAOEIbHOCTH OTBETHBIX
peakuii Ha aeicTBUE (PaKTOPOB CPedbl, a3pOOHBIE OPTaHU3MBbI, aHA3POOHBIE OPTaHU3MBbL, (HOTOPUIIBL,
¢dorodobbl, 3BpUOTHBIE OpraHU3MBI, IIBETOBOE 3peHUE, OOBEMHOE 3pEHHEe, T'OMONOTEPMHbBIE
OPTTIAHU3MBI, TTOHKHUJIOTEPMHBIE OPTaHM3MBbI, TE€TEPOTEPMHBIE OPTaHU3MBbI, SHIOTEPMHbIC OPTaHU3MB,
SKTOTEPHBIE OPraHW3Mbl, NpaBwIO beprmana, mnpaBwio AJuleHa, (PHU3HOIOTMYECKHA MEXaHHU3M,
STOJIOTHUECKUI MEXaHU3M, TUTpoduItbl, Kcepodribl, Me30(pUIIbI, MOPHOIOTHIECKUK MEXaHU3MBL.

Bonpocwr ons camokoumpois:

Kaxune ocobeHHOCTH NMEIOT 3BpUOHOHTHBIE OpraHn3Mbl? CTeHOOHOHTHBIE?
Kakyto ponb urpaer cBeT B JKU3HH JKMBOTHBIX !

Kaxoe BnusiHIE OKa3bIBAET CBET HA JKUBOTHBIX KaK 3KOJOTrHUECKUi (paxkrop?
Uro takoe ortonepuonuzm?

Kakyto posb urpaer Boza B JKU3HU KUBOTHBIX ?

Kaxue BBIIEISIFOT HKOJIOTHYE€CKHE TPYIIIBI JKHBOTHBIX MO OTHOIIEHHIO K BOaE?
KaxoBbl crmocoObl MOCTYTUIEHUS] BOABI B OPTaHU3M KUBOTHOTO U €€ BbIeIeHue?

8. Kakue BBIIENSIOT SKOJOTMYECKHE TPYNIbl BOAHBIX JKUBOTHBIX IO THIYy TOHHYHOCTH
JKUJIKOCTEH Tella ¥ COCO00B PeryJsiui TOHUYHOCTH?

9. Kakue BBIIEISAIOT 3KOJOTMYECKHE TPYNIbl BOAHBIX JKMBOTHBIX IO THITy TOHUYHOCTH
JKUJIKOCTEH Tella U CoCcO0O0B PEryJIsIUH TOHUYHOCTH?

NNk WD =

Ipaxmuueckoe 3ansmue

1. C mpakTu4eckod TOYKH 3peHHsT ObIBaeT BAKHBIM OLICHUTh 3HAYUMOCTb (DaKTOpPOB, T.€.
BBIIEJIUTh CPEeNU HHUX TJIaBHbIE (YCJIOBHSI CYINECTBOBAHHUS, PECYpChl) U BTOpOCTEneHHble ((akToph
BO3eiicTBus ). JlaiiTe onpeneneHus: U MPUBEIUTE MPUMEPHI TAKUX (HaKTOPOB.

2. PaccMOTpuTE PHCYHOK, NAHTE ONMpeneeHus] TePMHUHAM «OHOJIOTHYECKHI ONTUMYMY, «30HA
peryJsiLiuy U afantaluny, KKpUTHYECKHE TOUKW», KHOPMa PEeaKLUu», «IKOJOrn4yeckas BaJeHTHOCTbHY,
«OKOJIOTUYECKHI1 CIIEKTP BUIAY.

3. M3yunte WIIIOCTpaLMM HA PUCYHKE, JAHTe ONpEeNeNeHUe IOHATHS «3KOJIOTHYEeCKUe
JKU3HEHHblE (POpPMBI», TMPHUBEOUTE MNPUMEPHl T'UNOQAKTOPHAIBHBIX M TUNEP(HAKTOPUATBHBIX,
CTEHOOMOHTHBIX M 3BPUOMOHTHBIX, TOJEPAHTHBIX U PE3UCTEHTHBIX JKHBOTHBIX.

4. IlpuBeaure mnpUMEpPHl NPEACTABUTENEH JKUBOTHBIX W3 PAa3IUYHBIX Ccpen oOWTaHUs,
MPEIMOYUTAOINX TOT WM UHOH nuana3oH (GakTopos. 3anoaHuTe Tabuity.

Jlumepamypa:[1], [4], [8].

Ipaxmuueckoe 3ansmue

1. PaccmMoTpuTe pHCYHOK M JaiiTe KpaTKyl0 XapaKTepUCTUKy THIEPTOHUYECKOH U
THIIOTOHMYECKOW OCMOPETYJISILIUU PBIO.

2. OxapakrepusyiTe 0COOEHHOCTH OCMOPETYJISILIUN Y MOPCKUX XPSLIEBBIX PBIO

U TTOJTYTIPOXOAHBIX PBIO. 3aronHuTe TabmIy.

3. B >Ku3HU JKMBOTHBIX CBET HMEET, B OCHOBHOM, HH(OPMAILMOHHOE 3HaueHue. M3y4us
NPEACTABICHHBIH MaTePUa, KPATKO OMUINNTE, KAK BOCIIPUHUMAETCS CBET, M KAKUM 00pa3oM CO3JaeTcs
3pUTENIbHOE BOCTIPUSITHE Y TPEACTABUTENEH pasIUYHbIX TPYNI >KUBOTHBIX. B uem ocobeHHOCTH
3pUTENIbHON OpUEHTALNU MIPEeCTaBUTENeNH HA3BaHHbIX [Py’

4. Yro Takoe OHMOMIOMMHECLEHLMS, 4YeéM OHa OOYCJOBJIeHa M Ui KaKHX >KHBOTHBIX
xapakTepHa? KaxoBo Ononornueckoe 3Ha4eHNe OHOIOMIHECIICHINN?

5. Kpatko oxapakTepu3ylWTe OCHOBHBIE THUIBl AaNaNTHBHBIX OHOJOTMYECKHX PUTMOB U
(oTonepruoaNUECKUX PEAKLUH, MPUBEIUTE MTPUMEPBL.

Jlumepamypa:[1], [4], [8].

IIpaxkmuueckoe 3ausamue
1. Kak u3BECTHO, CpenH >KMBOTHBIX BBIAEISAIOTCS MNOWUKUIOTEPMHBIE, TOMOMOTEPMHBIE U
reTepoTepMHbIC BUBI (B MEPHO aKTUBHOCTH TEMITEpPAaTypa UX Teja MOCTOSHHA, a BO BPeMsl OTHbIXA, a



0Cc0OEHHO, BO BpeMsl 3UMHEH CITYKH, 3HAYUTEIBHO MOHMIKaercs). JlaiTe ompeneneHus U MPHUBEIUTE
IIPUMEpPHI )KUBOTHBIX KaKIOW U3 MPyIIL.

2. TunnyHOH (HOPMOI TPOSIBIEHUS] MPUCIIOCOOJIEHUsT TO3BOHOYHBIX ISl BbDKHUBAHHS B
HeOJIaronpUsITHBIX TEMIEPATYPHBIX YCIOBHSX, HACTYMAIOLINX B ONPENENIEHHOE BPEeMsl TO/1a, SIBISIETCS
3UMHSSA M JIETHSS CISTYKa. 3UMHSAS cIistuka (ruOepHaIysi) CBsi3aHa C MEPeKUAaHUEM MepPHosa HU3KHX
TEMIepaTyp, JETHss CIIsTYKa (SCTHBALMA) COOTBETCTBYET HACTYIUIEHHIO COCTOSIHHSI MOKOSI B IEPHOA
MaKCHUMaJIbHBIX TeMIepaTyp (MM MAaKCUMAJIbHOW 3aCyxH). 3UMHSIS U JIETHSS CISTYKA BCTPEUAETCS KaK Y
rOMOMOTEPMHBIX, TaK U Y MOMKUJIOTEPMHBIX KUBOTHBIX. [IpuBeanTe npuMepsl )KUBOTHBIX, AJII KOTOPBIX
XapakTepHa CIsTUKa TOro wind uHoro tuna. OOBSICHUTE, B U€M COCTOUT Pa3jIM4He MPOLIECCOB BBIXONA U3
COCTOSIHUS THOEPHALIMH Y TOMOHOTEPMHBIX U MOHKMJIOTEPMHBIX JKHBOTHBIX

3. Kpatko onummTte OCHOBHBIE CITOCOOBI BBIBEACHUSI BOMBI M3 OpraHU3Ma JKUBOTHBIX. JlJist
KaKHX BUIOB (IPYII) )KUBOTHBIX XapaKTE€PHbI HA3BaHHBIE CITOCOOBI?

4. IlepBUYHOBOAHBIE >KUBOTHBIE HCHOJB3YIOT Ul ABIXaHUS KHUCIOPOJ, PAaCTBOPEHHBIN B
BOJIE, U3BJIEKAsI €ro OO0 BCeH MOBEPXHOCTHIO TeJa, MO0 CreraibHbIMU OpraHaMu. /s OoibpIIMHCTBA
U3 HUX OrPOMHOE 3HaueHue HMeeT Colep)kaHue Kuciopoia. B kakux ciydasx B BOJOEMax MOKET
co3/aBaThCsl AePULIUT KUCIOPONa M K YeMy OH MOXKeT NMpUBOAUTH? KakoBBl OCHOBHBIE afanTallfiu
ruapOOHOHTOB K HEOCTATKY Kuciopoaa B Bome? Uro coOoil mpeacTaisieT BO3AYIIHOE AbIXaHUE PbIO,
KaK OHO OCYLIECTBISIETCS U ISl KAKUX BUAOB (TPYTIIT) OHO XapaKTepHO?

5. OOuTarenn Ha3eMHO-BO3AYIIHOW cpenbl B OOJIBIIMHCTBE CIy4aeB HE JIMMUTHPOBAHBI
coZiep>KaHHEeM KUCJIOpoza B Bo3ayxe. BpeMeHHOe yMeHbIlleHHe ero cofep:kanus Ha 2—3% He Oka3biBaeT
3aMeTHOro (puzmonornyeckoro aericTeus. B mouse, riryOOKMX HOpax M AyIUIAX *KMBOTHBIX, MO TONILIEH
CHera 3WMOH COJlep:KaHue KHUCIOPOJa MOKET OMycKaThesi 10 15% u Huke, HO oOHUTATENN STOU Cpembl
npucnocoOIeHbl K TaKUM OTKJIOHEHUsIM. OXapakTepusyiTe OCHOBHBIE aJaNnTallid >KUBOTHBIX K
YCJIOBUSIM Ae(pHLINTA KUCIOPOJA B HA3BAHHBIX CIyYasiX.

Jumepamypa:[1], [4], [8], [10].

Ipaxmuueckoe 3ansmue

1. IlpuBenure npUMepbl MPSIMOTO M KOCBEHHOTO BIUSHHUS (DUTOTEHHBIX, 300TCHHBIX,
MUKOTEHHBIX U MUKPOOOT€HHBIX (PaKTOPOB HA JKUBOTHBIX, 3AIIOHUTE TAOIUILY.

2. Jlpe monyJsIIMU Pa3HbIX BHIOB MOTYT JIMOO BJIUATH, MO0 HE BIUATH APYT Ha apyra. Eciu
BIMSIHME €CTb, TO OHO MOXET ObITh OnmaronmpuATHeIM win HeOmaronpuatHbiM.  OOGo3HaYas
HeOJaronpusITHOE BIMSAHHE 3HAKOM MHUHYC, OTCYTCTBHE BIMSIHHUS HYyJIEM, a ONaronpHsTHOEC — 3HAKOM
IUTIOC, MOXKHO  KJIACCHU(PUIIMPOBATh BCE THIBI MEKIONYJSIUOHHBIX B3aumogeicTeuil. [laiite
XapaKTepUCTUKY OCHOBHBIX THUIIOB B3aUMOAEWCTBUs MEXAY NOMyJsIIUsMHU BUIOB A u B, 3anosnnure
TabuIy.

3. B ruppoctepy exeromHo momamaer He MeHee 15 I'T pasmUuHBIX THAPOIOJUTIOTAHTOB.
OcobeHHO 3arpsi3HII0TCS BOABI MUPOBOTO OK€aHa — €KEerOnHbIH cOPOC CTOUHBIX BOJ mpesbinaer 300
MJIPA,. M, npuueM 90% 5THUX CTOYHBIX BOJA HE MOABEPraeTcs NpeABapUTEIbHON O4YMCTKE. I aBHBIMU
UCTOYHUKAMU 3arpsi3HEHUs] CIOyXKatr. 1) CTOYHBIE BOIBI MPOMBIIIJICHHBIX NPENNPHUITHH, 2) CTOUYHBIC
BOJIbI KOMMYHAJIBHOTO XO3sICTBA TOPOJIOB; 3) CTOKH CUCTEM OPOLICHUS, TIOBEPXHOCTHBIE CTOKH C TIOJIEH
U JIPYTUX CEJIbCKOXO3SIMCTBEHHBIX OOBEKTOB; 4) arMocdepHble BBINIAACHUS 3arpsi3HUTENEH Ha
MOBEPXHOCTh  BOJOEMOB H  BOAOCOOpHBIX  OacceitHoB. OOmmii  00beM  MPOMBIILIEHHBIX,
CEJIbCKOXO3SIICTBEHHBIX U KOMMYHAJIbHO-OBITOBBIX CTOKOB pocturaer 1300 KM’ (0 HEKOTOpPBIM
oneHkaMm no 1800 KM ), B TOM ymciie okoyno 600 KkM> Haubonee TOKCUYHBIX MPOMBILJIEHHBIX CTOKOB.
Jliist pasGasiieHust BCero 00bemMa CTOKOB TPeOyeTcst PHUMEPHO 8,5 ThIC. KM® BOAbL, T.e. 20% IOJIHOrO 1
60% ycroitunBoro croka pek mupa. M3yunre cxemy Ha pucyHke. OObACHUTE, C YeM CBSI3aHbBI, B 4eM
MPOSIBIIAIOTCA U K YeMy IPUBOAT Ha3BaHHbIE HUXKe Mpoueccel. [Ipusenure npuMepsl

4. 3arpsi3HeHUE NOYB U 3€Mejb JOCTUIJIO TOUCTHHE KOJIOCCAJIBHBIX BelIM4YUH. JloctaTouHo
CKa3aTh, YTO €XEroJHO Ha 3emuo nomnagaer cBbiuie 90 I'T aHTponoreHHbIXx oTx0oA0B. HakomneHnwue
3arpsI3HSIOIINX BEIIECTB B MTOYBE MPOUCXOIUT B pe3yJibTaTe. 1) HEMOCPEACTBEHHOTO BHECEHHUS B ITOUBY
WK Ha Hee (ynoOpeHws, MeCTULUBI); 2) OCTYIUICHUs aTMOC(EPHBIX 3arpsiI3HEHHH B MOYBY (a3po301ei
TSDKEJIBIX METAJUIOB, PAAHOHYKIIHIOB, JIETYYeH 30J1bl, Ta30B H IIp.); 3) MOCTYIUICHHUS 3arpsi3HUTENEH C
MOBEPXHOCTHBIMH CTOKAaMH; 4) BBIMAJCHUS 3arps3HHUTENEH ¢ atMocdepHbiMu ocankamu. CoderaHue
3arpsi3HEHUsT C TAaKMMM HEraTUBHBIMM IIPOLIECCAMM KaK 3PO3Us, BTOPUYHOE 3aCOJICHHE W



3a0onaunBaHue, OMYCTBIHUBAHHE TNPUBOAUT K OOPa3OBAaHUIO TEPPUTOPHUH, MAJOMPHUIOAHBIX HIIH
COBEPLIEHHO HENPUTOAHBIX ISl )KU3HU — TEXHOIeHHBIX MYyCTbIHb. B ueM mNposBisieTcs HeraTUuBHOE
BJIMSIHUE HAa3BaHHBIX MPOLIECCOB Ha JKUBOTHBIX?

5. CUHaHTPOMNBI — 3TO JKUBOTHBIE, KOTOpPblE C MOMEHTa IOSBJEHUS KBA3UIIPUPOIHBIX U
apTEeNpPUPOAHBIX KOMIIOHEHTOB CPE/IbI, SBOJIFOLIMOHUPOBAJIH I10 JITHIH BCE OOJIbINEH CBSI3U C YEIOBEKOM
U B HACTOSILIEE BPEMsl NOYTH HE BCTPEHUAIOTCS BHE C(pepbl ero BIMSHUS. YCTOWYHBOE BHEIPEHHE B
AHTPOIIOTE€HHBIE SKOCHCTEMBI BCET/Ia ObUIO CBSI3aHO C 3aKPEIUICHUEM aJaNTHBHBIX CBOMCTB B MPOLIECCE
€CTeCTBEHHOro otOopa. Pa3sHHLA B «CTpaTerum» CTAHOBICHHs CHHAHTPOIHM3MA ONpEAeNsiia y pPasHbIX
BUJIOB U CTEINEHb UX CBsA3M C yesnoBekoM. [IpuBenure npruMepsl )KUBOTHBIXCUHAHTPONOB. B kakux Tumax
NOCEJIEHUH M MeCTOOOUTAaHUsIX OHM BeTpedaroTcs? OObsicHUTE, MOoueMy y JOMOBBIX MBIIIEH Ha FOTe
apeasa 0oJjiee MHOTOUHCIIEHHBI €CTECTBEHHbBIE MOMYJISLUH, B LICHTPE apeajia — KaKk €CTeCTBEHHbIE, TaK U
CHUHAHTPOIHBIE, a HA CEBEPE — TOJIbKO CHHAHTPOIHbBIE?

Jumepamypa:[1], [4], [8], [10].

Ipaxmuueckoe 3ansmue
1. H3y4yuTh MaTepuan 1o npeacTaBlIeHHbIM TEMAM:
1. BupnoBoii coctaB KUBOTHBIX KaMyaTCKOro Kpas.
2. OcobenHoctu reorpaduv4eckoro pacrpenesieHus BUIOBOIO COCTaBa *XKMBOTHBIX B Kamuatckom
Kpae.
Kpacnas xnura xusorHoro mupa Kamuarku
DHIeMUKH xKUBOTHOro mupa Kamuarckoro kpas
Ponb peibonoscrsa u peidopasseneans B KamuaTckom kpast
PribHbIe pecypcrl KamuaTckoro kpast
Opuurodayna KamuaTckoro kpast
BriMepine BUABI dKUBOTHBIX
9. EcrecTBeHHBIH 0TOOP, KaK JBHKYINAS CHJIA SBOJIFOLIUU
10. BugoBoe pasHooOpasue »KHBOTHOTO MHPa
11. BausiHue *;KUBOTHOBOJCTBA HA 3KOJIOTHIO *KUBOTHBIX
12. Bo3nelicTBre OXOTHI HA BUAOBOM COCTaB KUBOTHOT'O MUPA
13. MUckyCcCTBEHHOE BOCTIPOU3BENEHUE KUBOTHBIX
14. AxBakynpTypa
15. Micionb30BaHue JKUBOTHBIX Ul TPOBEACHUS HAYYHO-UCCIIEAOBATENLCKUX padoT
16. Mepsb! o 0XpaHe *KUBOTHOT'O MUPA
2. IlonroToBUThH AOKJIABL, IO BEIOPAHHBIM TEMaM, IIOATOTOBUTHCS K OOCYKIEHHIO.
Jumepamypa:[1], [4], [8], [13].
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Tema 8. JKo0rust ;KHBOTHBIX NPUPOAHBIX CpeA

Jlexyus

Crenndrueckne 0COOCHHOCTH Ha3€MHO — BO3AYIIHOH Cpeabl: IUIOTHOCTb BO3AyXa, Ae(uuut
BJIary, TemmepaTrypHble konedOaHus, ocagku. CrocoObl MepenBHKEHUs JKHBOTHBIX I10 BO3AYXYy H
MOBEPXHOCTH TOYBbI. BonHbIA OanmaHc Ha3eMHBIX JKMBOTHBIX. OCHOBHBIE CBOWMCTBAa BOJHOH CpEIbI.
DxoJnoruyeckue 30HpI MupoBoro okeana. ['a3o000MeH B BogHOH cpene. OpraHbl BOZHOTO U HA3€MHOTO
OBIXaHUS JKUBOTHBIX. OJKOJOTWYeCKHe rpymmbl runpobmontoB. Ilytm  mpucnocobnenus K
U3MEHSIOIIUMCSL YCJIOBUSIM B BOAHOH cpene. Crneunpuyeckue npucrnocoOIeHUss TUAPOOHOHTOB:
OpPUEHTAIUs] JKMBOTHBIX B BOAe, (prubTpanust kak TUN nutaHus. llpucrmocoOieHuss K JKU3HU B
nepeceixaromux Bopoémax. CocraB mousbl. OOurarenu mouB. MUKpo-, Me30- M MakpodayHa.
Hcnonp3oBaHMe SKUBOTHBIMHU JJIsl BBDKHMBAaHHUS TEMIIEPATypHOro pexuma 1ouBbl.  (CrocoObl
NePEABIDKEHHs TOYBEHHBIX OPTaHW3MOB. AJaNTallMM JKUBOTHBIX K TOYBEHHBIM YCJIOBUSIM OOUTAHMSL.
Ponb KUBOTHBIX, OOUTAIOIIUX B TIOYBE.

Ocnoenvie nonsimusi memsi: Ha3eMHO-BO3IYLIHASA cpena oOuTaHus, GU3NIECKHe U XUMHUYECKHe
napamMeTpbel Ha3e€MHO-BO3IYLIHOW Cpeabl OOWTaHUs, BOAHAS cpena OOWTAaHMA, aJalTalldd BOJHBIX
JKUBOTHBIX, Ta30BBIH COCTAB BOAHOH Cperbl, MOYBEHHAsl cpefa OOWTaHUs, aJanTaluyd ITOYBEHHBIX
JKUBOTHBIX.

Bonpocwr ons camokoumpoisi:



OcHOBHBIE OCOOEHHOCTH BOTHOH Cpebl OOUTAHUS.
DKOJIOTHYECKHUE 30HbI BOJOEMA.

JKOJOrH4ecKe rpymnIibl THAPOOMOHTOB.
[IpucnocobneHnst BOMHBIX OPraHH3MOB.
PacnipocTpaHe€HHOCTh BOAHBIX JKUBOTHBIX B BOIHOU Cpene.
OcCHOBHBIE OCOOEHHOCTH HA3€MHO-BO3AYIIIHOM CPEIbL.
CriocoObl mepenBUKEHNS JKUBOTHBIX IO BO3YXY.
IlepenBurkeHne 5KUBOTHBIX Ha MOBEPXHOCTU MOUBBI.

. OcHOBHBIE 0COOEHHOCTH TIOYBEHHOM CPEIbL.

10. CocTaB Mo4YBHL

11. TIpencraBurenu oOuTareneii MOYBHI.

12. OcHOBHBIE TPHUCIIOCOOTIEHUS dKUBOTHBIX K TOYBEHHBIM YCIIOBHSIM.
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IIpaxmuueckoe 3anamie

1. BonHas cpema ObUta KOJBIOENBIO 3BOJIOIMU JKMBBIX OpraHm3MoB. Hecmotpst Ha
OTHOCHUTEJIbHO HEeOONbIIOE YUCIO BHUIAOB COBPEMEHHBIX MEPBHYHO- U BTOPUYHOBOIHBIX JKUBOTHBIX,
(okono 150 000 BumoB, miu 7% oT 0o01Iero Yrcia JKUBYLINX Ha 3eMiie), BEJIHKO YHCIIO KJIACCOB — ITOUTH
75% OT Bcex, N3BECTHBIX Hayke. JlaiiTe KpaTKylo XapakTepUCTUKY OCHOBHBIX CBOMCTB BOJIHOM Cpefbl U
(haKTOPOB, OKA3bIBAIOIINX HanbOOIee CYLIECTBEHHOE BIIUSTHUE HA €e oOuTaTeNeh.

2. YeTKo pa3iaryaroInecs Mo MPUPOIHBIM YCJIOBHSIM KPYITHBIE CTPYKTYPHBIE YaCTH OKEaHa TN
€ro MOpeH Ha3bIBAIOTCS SKOJOTMYECKUMHU 30HaMU MHpOBOro okeana. I maBHEHIINMU U3 HUX SIBJISIIOTCA
BOJIHAsI Macca — TeJlaruaib U THO — OeHTalb. B cocTtaBe OeHTaIM pa3iinyaroT CynpajuTopalb, JUTOPAb,
cyOnuropanb, Oartwanb, abuccanb u yibTpaabuccanb. OOoOmaroinee Ha3BaHUE [JIsi OPraHU3MOB,
KUBYIIMX B Omoromax OeHrtamu, — Oenroc. [lenaruans 1mo BEepTUKAIHM IEAT HA SBQOTHUECKYIO 30HY,
WM COOCTBEHHO TeNarnaijb (3MHUMejarianb), AUCHOTHUECKYI) 30HY, WM OaTHIejardaib, Hu
adoTrdeckyro 30Hy, uiH abucconenaruainb. 11o ropuzoHTamN Nenaruanb pasfaensoT Ha HEPUTHIECKYTO
U OKEaHHYECKYI0 00sacTH, Wi paioHbl. [10CKONBKY OKeaH — TpexMepHOe 00pa3oBaHHe — TOJILNA BOJIBI
HEPUTUYECKOW 001acTU COBMAnaeT ¢ 3BGOTHUECKOH 30HOW, a OKEAHWYEeCKOW — ¢ MUC(HOTHYECKOH U
apornueckoii. OpraHm3mMbl W COOOINECTBA TMeENarvajd HA3bIBAIOT IEJaru4ecKuMu  (Ienaroc).
PaccmoTrpure pucyHKH, AaiiTe OmpeneieHuss SKOJOTHYECKMX 30H MHPOBOrO OK€aHa W INPUBEIUTE
NPUMEPHI JKUBOTHBIX, HAaNOO0JIee TUITHYHBIX JJIs1 KAKAOH M3 STUX 30H.

3. Kpatko onummnTe OCHOBHBIE aaNnTallil KHBOTHBIX, OOMTAIOIINX B 30HE 3aIIeCKa BOJIH, HA
KaMEHHCThIX M TecuaHblX nodepexbsx. [Ipuboil paspymaer make caMmble Kpemnkue ckajibl (abpasus),
BBITECBIBas OTBECHBIH OOpbIB (kimd, wiu ycrym). Y3Kkue MoiKku Ha kiaudax — moOuMble MecTa
THE3/I0OBaHUSI MHOTHX MOPCKUX nTuL. OOJOMOYHBIA MaTepua HaKaIluIMBaeTCs nepen Kiudamu B BUIE
OeperoBoro CkJioHa ¢ TUBDKEM. [IpHIIMBBI CMBIBAIOT CO CKJIOHA MMECOK, HO MEPEOTKJIAIbIBAIOT €ro B
APyrux y4acTkax Oepera. Berep mepeHOCHT MecuMHKU B INIyOb MJIsKAa M HACHINIACT HA HHUX TPSIObl —
TFOHBL

4. OObscHUTE, TMOYEMY TEPPUTOPUH MOPCKOrO JHA BOJH3U TOPSYUX HCTOYHUKOB HA3bIBAIOT
«rnyOUHHBIMU Oazucamm»? [IpencraBuTeny KaKux THUIOB M KJIACCOB )KUBOTHBIX 371eCh OOUTArOT?

Jlumepamypa:[1], [4], [8], [13].

lIpakmuueckoe 3ausmue

1. JaiiTe KpaTKyl XapakTEPUCTUKY YKa3aHHBIX HIDKE THUIIOB IOYB M TPUBEAUTE MPHUMEPHI
0€CII03BOHOYHBIX — UX UHIUKATOPOB.

2. JKuBble OpraHU3MBI CTOJb K€ XaPaKTEPHBI [UIA TOYBBI, KAK M €€ HEKUBBIE KOMIIOHEHTHI,
nostomy B. U. Bepuanckuii (1926) otHec mouBy k OMOKOCHBIM TenaM mpupoasl. B cpexnem, Ha 1 M 2
MOYBEHHOTO 1081 puxoautcs 6onee 100 MISUTHAPIOB KIETOK MPOCTEHIITNX, MUJIHOHBI KOJIOBPATOK U
TUXOXOMOK, NECSITKH MWJIJIHOHOB HEMAaTO[, NECSITKH W COTHU ThICSY KJIEHIeH M MepBUYHOOECKPBUIBIX
HACEKOMBIX (KOJIeMOOJT), TBHICSYH APYTUX UIEHUCTOHOTHX, NECSITKH ThICAY SHXHUTPEHI, NECSITKH U
COTHH JOKIEBBIX depBeil, MOJIOCKOB M IPYTHX O€CIO3BOHOYHBIX. Kpome Toro, 1 cM® mouBbI
COHEPXKHUT JIEeCATKH M COTHH MWIUIMOHOB OakTepuii, MHUKPOCKOMHMYECKUX TPUOOB M APYrHUX
MUuKpoopraHuzMos. OQOurarenell MouBbl OOBIYHO HA3bIBAIOT IeprieTOOMOHTaMH (TenoOMOHTaMH), HO,
NOCKOJbKY ~ CBSI3M  JKMBOTHBIX C TOYBOW MOTYT OBbITb  TOCTOSIHHBIMH,  HEMOCTOSTHHBIMU



(TepuoaNMUYECKUMH) WIIN KPAaTKOBPEMEHHBIMH, BBIACISIFOT IPYMITBI T€OOHOHTOB, T€O(HIOB H ME€OKCEHOB
(pucyHok) IIpuBenuTe mpUMepbl JKUBOTHBIX, OTHOCSILIUXCS K KQKIOHW U3 HA3BAaHHBIX IPYIIIL.

3. B mouBe BO3MOXXHO 0OOMTaHHME OPTaHNU3MOB, JBIIIAIINX KaK 110 BOJHOMY, TaK U BO3AYLIHOMY
THUITY; UIMEET TAK)K€ MECTO BEPTUKAJIbHBINA MPAAMEHT ISl TAKUX NApaMETPOB KaK CBET, T'a30BbIi COCTAB
cpembl, TeMrepatypa W Ap. Bce 3TO ompenensier pacnpoCTpaHEHHE JKW3HH B IIOYBE. €CIIH
MHUKPOOPTaHU3MBI BCTPEYAIOTCSI 11O BCEH €€ TONIIMHE (IS HUX Ha MPOTSDKEHUH HECKOJBKO METPOB B
ryOMHY XapakTepHa MeJKas O4aroBOCThb), TO PACTEHMs CBOEH KOPHEBOW CHUCTEMOH CBSI3aHBI JIUIIb C
HApY>KHBIMH TOPH30OHTaMH (JIMIIb Y HEKOTOPBIX [€PEeBbEB KOPHH NPOHUKAT 10 8—10 ™).
Bbecrno3BoHOUHBIE JKUBOTHBIE OOUTAIOT IJIABHBIM 00Pa30M B BEPXHHUX FOPH30HTAX NMOYBBL. HOPBI U XOABI
I'PBI3YHOB, HEKOTOPBIX HACEKOMBIX U UYepBEH MPOHHUKAIOT B MOYBY HA IIyOWHY OOBIMHO He Oojee 5S—7 M.

HeonHOpogHOCTE MOUYBBI MPHUBOAWT K TOMY, HYTO Ui OPTaHU3MOB pPAa3HBIX Pa3MEpPOB OHA
BBICTYMAET KaK pa3Hasi cpera. B CBs3M ¢ 3TUM BbIIESIIOT MHKpodayHy, Me3odayHy, MakpodayHy U
MmeradayHy MOYBBL. PaccMOTpUTEe PUCYHKH, HAaiTe KPATKYK XapaKTEPHCTUKY HACEICHUS IOYBBI U
NPUBEINTE IPUMEPBI BUIOB JKHBOTHBIX U3 KaXKTOH HKOJIOTHUECKOH IPYTIIIHI.

4. Tlousa — cnoxHast Tpex¢azHasi CUCTeMa, B KOTOPOH TBEPIbIC YaCTULBI OKPYKEHBI BO3AYXOM
u Bogoi. PaccmoTrpuTe pucyHOK M onuIuTe (POpMBbl PUCYTCTBHUS BOABI B ITOYBE.

Jumepamypa:[1], [4], [8], [13].

Ipaxmuueckoe 3ansmue

1. Temmneparypa, BIAKHOCTb (PEKHM BBIMAACHUS OCAIKOB), OCBEIIEHHOCTb, NABICHUE U
HEKOTOphIe pyrue adbuotudeckre GpaxTopsl, AEHCTBYsSI COBMECTHO, B 3HAYUTEIBHON Mepe ONpPEeAeIIIOT
YCJIOBHS CYLIIECTBOBAHUS OPraHU3MOB Ha cyiie. Kak n3MeHseTcst HHTEHCUBHOCTD 3THX (akTOpOB?

2. H3yuure cxeMmy Ha pUCYHKE U ITIOMECTHUTE B IPEIJIOKEHHBIN HIXKE TEKCT COOTBETCTBYIOLIME
U(pPOBBIEC BEJIMYUHBI B TPOLIEHTHOM UCUHUCIICHUH.

3. Mmuoroofpasue Ku3HEHHBIX (POPM B HA3EMHOBO3IYIIHOW Cpele BO MHOI'OM OIPENeseTCs
30HAJIBHBIMU KJIMMATHYeCKUMHU U jaHamadpTHeME (akropamu. B konme XIX Beka aMepuKaHCKUH
uccnenosarens C. N. Merriarn (1890, 1898) copmynupoBan MOHATHE O 30HAX KU3HHU MPUMEHUTEILHO
K CeBepoaMepuKaHCKOMYy KOHTUHeHTY. B 1925 roay coserckuil yuensiii JI.C. bepr, ucnons3ys mis
KJIacCU(PUKALIMY KIMMATOB OMONIOTHYecKre Kpurepuu (0OCOOEHHO XapakTep PaCTUTENILHOTO MOKPOBA),
BbIIeNMUa 12 KJIMMAaTHYECKHX IIOSICOB, COOTBETCTBYIOIIMX JIaHAIIAPTHBIM mosicaM. B sToi
knaccuukanmyu  HaOMIOMAeTcss  XOpoIlee COOTBETCTBHE MEXNY KIMMATOM U OCTaJbHBIMHU
KOMIIOHEHTaMu Ouoreorpaduueckoii cpeabl (THI TIOYBBIL, PACTUTENBHBIA MOKpOB u ap.). Jlaiite
OTIpeNeIeHNe TOHATHS JIaHAMA(PTHO-KIMMATHIECKash 30Ha» U KPATKYI) XapPaKTEPUCTHKY OCHOBHBIX
KJIMMaTUYeCKUX 30H, YyKa3aB MAJii HUX Takue IapaMeTpbl, KaKk TeMIepaTypPHBbIH pPEXUM, pexXUM
BBINAJACHHS OCAAKOB, MPEOOIaTar0 Ui THIT TOYB, OOLINI XapakTep PaCTUTEIBHOCTH.

4. Pa3HuMua B BBICOTHOH MPOTSDKEHHOCTH 30H OBIBAET OYEHb CYIIECTBEHHA. Tak, B AJbrmax
MOSIC XBOWHBIX JIECOB 3akaHuuBaeTcs Ha ypoHe 2000 M, B TO Bpems kak B I'mManasx ero rpaHuna
npoxonuT Ha BbicoTe 3400 M. B ropax Creppa-Hesana (mrat KanugopHus) 30Hy CMEIIaHHBIX JIECOB
MPEICTaBJISIIOT HE JIUCTBEHHbBIE MOPObI, & XBOITHOE MaMOHTOBO JiepeBo. Briiie 3Toro nosica HaXogUTCS
30Ha CEBEPHBIX JIECOB, I7le PacTyT AYIJlacoBa IHMXTAa, CKPYYE€HHAs LIMPOKOXBOHHAs COCHA U I'eMIIOK.
I'opa Kenust pacrionoxkeHa Ha 3KBaTope, M MOSACHOCTb 3[€Ch HHas. BMecTo MosCOB CeBEpPHBIX U
CMEIIAHHBIX JIECOB, XaPaKTEPHBIX UL TOp OoJiee BBICOKUX IIUPOT, HIJKE AJNBIMUHCKUX JIYTOB M 30HBI
KyCTapHHKOB, 371eCh pacTyT 0aMOyKOBbIe U TOpHbIE Jieca. B yem, Ha Bam B3risin, OCHOBHAs NMpUYHHA
TaKUX Pa3Inyuii?

Jumepamypa:[1], [4], [8], [13].

Pazgen 3. Jxoji0rusi MUKPOOPraHU3MOB

Tema 9: JKko10rusi MUKPOOPIraHNU3MOB KaK AHCUHUILIHHA

Jlexyus

Uctopust popMupoBaHus 3KOJOTHUECKOH MUKPOOHOJIIOTHH KaK CAMOCTOSTEIbHOW TUCLUTLIHHBI
U ee CBs3b C JApyruMH Haykamu. lIpenMer W 3amauu SKOJOTrHYEeCcKoW MukpoOuonmoruu. Paspensr
SKOJIOTHH MUKPOOPTaHHM3MOB. ayTAKOJorusi (Bo3melicTBue abMOTHYeCKHX (PAKTOPOB), AEMIKOJIOTHS
(cBOliCcTBa MOMyJISIINMU), CHHIKOJIOTHS (B3aUMOAEHCTBHE C OpPraHU3MaMH JPYTHX BHAOB), CHCTEMHas



sKojiorusi  (B3aMMOJAEWCTBHE C OSKOCHCTEMOW B LEJIOM), 3KOOMOTEXHONOTHs (HMCIMOJIb30BAHUE
MHUKPOOPTaHU3MOB TSI OXPaHbI OKPY’Karolien cpepl). PyHKIMHU MUKPOOPTAaHU3MOB B MPUPOZE.

Ocnoenvie  nousimus —memvl. SKOJOTHA, TONMYJSILUSA, SKOJOTHMYECKass MHUKPOOUOJIOTHS,
AyTIKOJIOTHsI, AEMIKOJIOTHS, CHHIKOJIOTHSI, CHCTEMHAst SKOJIOTHs, skoOnorexHonorusi, A. JleseHryk, JI.
ITactep, P. Kox, C. Bunorpaackuii.

Bonpocwr ons camokoumpois:

1. HasoBure OCHOBHBIE 33141 3KOJIOTUH MUKPOOPTaHU3MOB.

2. JlaiiTe onpeaeneHust MOHATUSAM: KOJOTHYECKast MUKPOOUOJIOTHS, ayTIKOJIOTHS,
CUH3KOJIOT S, AE€MIKOJIOT Ul

3. Ha3oBure OCHOBOIOJIOKHUKOB 3KOJIOTMH MUKPOOPTaHU3MOB.

4. OnuimnTe OCHOBHbBIE HAy4YHbIE TPYIbl OCHOBOIMOJIOXKHUKOB HayKU.

5. OnuimTe OCHOBHBIE METObI SKOJOTHUECKOH MUKPOOHOIOTHH.

6. KakoBbl OCHOBHBIE (DYHKIIMTH MUKPOOPTAHU3MOB B PHpoOe?

IIpaxkmuueckoe 3ausmiue

Bonpocwr 0ns 06cyacoenus:

1. CraHoBneHHE HKOJOTMH MUKPOOPTaHU3MOB, €€ ONpeAeseHUs U 3a1a4u.

2. DKonorus MUKpOOPTaHHU3MOB Ha COBPEMEHHOM 3Tarle.

3. CBs13b HKOJIOTMU MUKPOOPTaHHU3MOB C APYTHMHU HayKaMH.

4. ObnacT MPUMEHEHHUs SKOJIOTHH MUKPOOPTaHHU3MOB.

Buinonnenue npaxmuyeckux 3a0anuii:

1. 3amonHuTh Tabnuiy 06 3Tamax CTaHOBIEHHUS SKOJOTHH MUKPOOPTAHU3MOB B HCTOPHHL.

2. HapucoBarh cxeMy CBS3U COBPEMEHHBIX HANpPAaBJICHUIH HUCCIENOBAaHUN B 00JACTH 3KOJIOTUU
MHUKPOOPTraHU3MOB C IPYTUMH HayKaMU.

3. IlpoBectu arHanu3 oOnacTel MPUMEHEHUsT SKOJIOTHH MUKPOOPTaHU3MOB.

Jlumepamypa:[3], [5], [7], [8].

Tema 10: Mopdgoaorust v (pU3H0I0rusi MUKPOOPTAaHH3MOB

Jlexyus

OOmee mpencraBieHHEe O CHUCTEMATHKH MUKPOOPTaHM3MOB. Pasmepel U ¢opma KIETOK
npokapuoT. CTpoeHHe NPOKAPUOTUYECKON KJIETKH, €€ OTJIUYHUS OT KJIETOK J3yKapuoT. XUMHUYECKUN
coctas. Poct u pasMHO)KeHHEe MUKPOOPraHu3MoB. KieTo4dHbIi LMK MUKPOOPraHu3MoB. IIutaTenbHbie
noTpeOHOCTH MUKpoopraHu3MoB. [luratenpHble cpenpl. Tunsl nutanus. Jpixanne. @epmentol. CunTes
MUKPOOHBIX TUTMEHTOB M apOMAaTHYECKHE BEIIECTBA. 3HAUEHNE MUKPOOHOJIOTHYECKIX UCCIIEIOBAHMHN.

Ocnoenvie nonsimus memvl: CHCTEMATHKa, MOP(OJIOTHS MUKPOOPTaHU3MOB, TIPOKAPUOTHI,
3YKapHUOTHI, (PU3NOJIOTHSI MUKPOOPTAHU3MOB, 3MTUTHAKIIbHBIE CPEbl, KyJIbTHUBUPOBAHHE
MHUKPOOPTaHU3MOB, a3pOOHBIE MUKPOOPTaHMU3MbI, aHAPOOHbIE MUKPOOPTaHU3MBI, F-TIHITH, KTyTHKH,
YHCThIE KyJBTYPBL, PepMEHTHI, MUrMEHTOOOpa30BaHUE.

Bonpocwer ons camokoumpois:
Kaxosbl mpuHIuns! kiaccudukanum Oakrepuit Ha otaens (o bepmxu)?
Kaxue Tune! ciopooOpa3oBaHus U )KTYTHKOBAHUS XapaKTEPHBI 1JIs1 OakTepuii?
KaxoBo 3HaueHNe HUTOIUIA3MATHIECKON MeMOpaHbI B )KU3HU OAKTEPHAIBHOMN KIIETKU?
Hazoure ocHOBHBIE MOP(]OIOTrHYeCKIe rPyIIbl OaKTepU.

5. IlepeudncnauTe U3BECTHBIE BAM OTJIWUYMS B CTPOSHUH KJIETOYHOW CTEHKH IPaMOTPULIATENbHBIX
U TPAMITOJIOKUTEIbHBIX OaKTEePHil.

6. Kakue opranndeckue KUCIOTHI CIIEU(UUHBI AJIST KJIETOYHBIX CTEHOK MPOKapUOT?

7. Kakue 3amacHble BeLIeCTBa COAepIKaT OaKTepHAIbHBIE KIETKU?

8. Kakyro ponb UrparoT MUIrMeHTHI B )KU3HU MTPOKAPUOT?

9. UYro Takoe pocT U pa3MHOKEHHE MUKPOOPTaHU3MOB (OakTepwii)?

10. IIpuBenute mpuMepsl METAOOIUYECKHX CBONCTB, XaPaKTEPHBIX TOJIBKO ISl TPOKAPHOT.

halh e

lIpaxmuueckoe 3anamie
Bonpocwr 0ns 06cyacoenus:

1. KakoBel nmpuHImns! kinaccudukanmm 6akrepuii Ha otnens! (1o bepmxu)?



2. Ha3zoBuTE OCHOBHBIE TAKCOHBI B CUCTEMATUKE MIPOKAPUOT.

3. IloyeMy akKTMHOMHLIETBI Ha3bIBAIOT NEPEXOIHON (HETUITMYHOW) IPyIIIONH OpraHu3MOB?

4. Kakue rpymnmnbl OakTepHuil CYUTAIOT HanboJIee IPEBHIMH?

5. Hem 00ycnoBieHBI TPYAHOCTH Kiaccu(puKanny OakTepwii?

6. KakoBa nepapxusi TAKCOHOB COTIACHO MOP(odhH3Hn0IOro, OHOXUMHUYECKON U TeHETUIECKOM

KJaccupuKaruii?

7. Ha3oBuTe npu3HaKu rpu0oB, 00IKe C PaCTEHUSIMH U JKUBOTHBIMH.

8. HazoBuTe crienuduueckue npu3HaKu rpudos.

9. YUrto nexuT B OCHOBE KJIacCU(pUKaMy rpuOOB HA TpU oTaena’?

10. Ha xakue 3koiorotpodrueckie rpyniibl pa3aeaeHbl IOYBEHHbIE TPHObI?

11 Kakue npusHaKy yUUTHIBAIOT NPHU KIacCUPHUKAIH TPUOOB?

12. B yem 3axmovaercst 6osee HU3KUI ypOBeHb KOMIapTMEeHTH3auu (and hepeHnnaym)
KJIETOK MPOKapUOT?

13. KakoBo 3Hau€HHE UTOIUIA3MATHIECKOH MEMOPAHBI B )KU3HU OaKTEPUATbHON KIETKH?

14. HazoBuTe OCHOBHBIE MOP(OIOTHUYECKHE IPYIIITBI OaKTEPUH.

15. IIpuBenuTe MpUMEpb MOJIEKYJIAPHO-OUOIIOTHYECKUX CBOHCTB, OTIMYAIOIINX MTPOKAPHOT U
5YKapHOT.

16. HazoBuTe OCHOBHBIE METO/IbI KYJIBTHUBHPOBAHHSI MUKPOOOB.

17. Ha xakue rpymnsl pa3/ieJeHbl MUKPOOPTaHU3MbI B 3aBUCIMOCTH OT OTHOLIEHUS K
KUcIopoay?

18. Kakyro posib UTparoT B KJIETKE MUKPOOOB YIJI€BOABI, JTUIHBI, OEIKH?

19. Kakue opraHn3Mbl Ha3bIBalOT aykcoTpodamu u npororpodamu?

Jlumepamypa:[3], [5], [ 7], [11].

Tema 11: AyToK0/10rHs1, CHHIKOJIOTHS H 1eMIKOJIOTHsI MUKPOOPTraHU3MOB

Jlexyus

BnusiHue temmepatypHOro ¢akropa Ha MHKPOOPTAHU3MBL [ pynmbel MHUKPOOPTaHM3MOB IIO
OTHOLIEGHHIO K TeMmmepaTrype. [lelicTBue TemmepaTypbl Ha pPOCT MHKPOOPraHu3MoB. BosnelicTsue
SKCTpEMalbHbIX  TEeMIlepaTyp Ha  MHMKPOOpraHu3Mbl. BiusHMe  KUCIOTHOCTM  cpeipl  Ha
MHUKpPOOPraHu3Mbl. ['pyIIbl MHUKPOOPraHH3MOB I10 OTHOIIEHHUIO K KHUCIOTHOCTH cpeabl. BnusiHue
AESITENPHOCTH MHUKPOOPTaHM3MOB Ha KHCJIOTHOCTB Cpeibl. MUKpPOOPTraHU3MBI, OOMTAIOIIUE B Cpene ¢
SKCTpEMaJIbHbIM 3HAau€HHEM BOJOPOJHOIO Mokaszarens. JlocTymHOCTh M CONEHOCTb BOABI. [ 'pymmbl
MHUKpPOOPTaHU3MOB IO OTHOLIEHHIO K COJIEHOCTH BOJBL MexaHnu3Mbl TIPUCTIOCOOJIEHUST K
OCMOTHYECKOMY COCTOSIHUIO CPeAbl. DKCTpeMalibHble ranoriibl. MeXaHU3Mbl 3aLIUThI OT BBICHIXAHHSI.
OKHuCINTENbHO-BOCCTAHOBHUTENBbHBIM MOTEHIMAT cpeabl. A3poOHbBIe M aHa3POOHBIE MHUKPOOPTaHU3MBI.
HsmeHeHne KOHLIEHTpAMM KHUCJIOPOAAa [eATEIbHOCTBIO MHKpPOOpraHusMoB. BuiusHue cBera Ha
MUKpOOpTraHu3Mel. POTOTpOpHBIE MUKPOOPTaHu3Mbl. KOHIIEHTpaLysl MUTATENbHBIX BEIIECTB. [ pyrmbl
MUKPOOPTaHU3MOB 110 OTHOIIEHHIO K KOHLEHTpauuu cyOcTpata. BinsHuE XUMHUECKHMX BELIECTB HA
MHUKpPOOPraHU3Mbl. AHTUCENTUKU. BiusHue H3MEHEHHUs] MAaBlieHHUs Ha MUKpPOOpraHusmbl. Popmbl
B3aMMOOTHOUIEHUH MeXAy MMKpoopraHusmamu. BszaumopelicTBue MeXAy MUKPOOpPraHM3MaMH MU
APYTUMH SKUBBIMH OpraHu3MamMu. MukpoOHble coolmiecTBa. DKOJIOrHYeCKHe HUIIN MUKPOOPTAHU3MOB.
Muxkpobnble cykneccuu. [lepexxuBanne HeOIaronpUsTHBIX YCJIOBUI MUKpPOOpraHu3MaMu. YKU3HEHHbIE
CTpaTeruu MUKpOOPIraHU3MOB.

Ocnoenvle nousimust memel: TEMIEPATYPHBIA (HaKkTOp, TEPMOQIIIBI, Me30(HIIBI, NCUXPOQHUIBI,
KPUOQMIIBL, KHCIOTHOCTb CpeAbl, adKaJloQuibl, anuaoQHIbl, COJNEHOCTb cpenbl, ranodoOHbIe
MUKPOOPTAHU3MBI,  TaJOPHUIBHBIE ~ MHUKPOOPTaHWU3MBI,  TaJIOTOJIEPAHTHBIE  MHKPOOPTaHU3MBEI,
OCMOTHYECKOEe [aBjieHHe, aHabuo3, a’poOHble MHUKPOOPTAHU3MBI, aHAPOOHBIE MHUKPOOPTAHU3MB,
AHTHCENTHKH, TapasuTH3M, MYyTYyaJIu3M, KOMMEHCAIM3M, CHMOHO3, AaHTaroHu3M, MHUKPOOHBIE
CYKLIECCHH.

Bonpocwer ons camokoumpois:

1. Kakne MexaHI3Mbl BBDKUBAHUA MUKPOOOB CYIIECTBYIOT B YCJIOBHUAX HU3KOU BIIAYKHOCTH?

2. Kakast 001acTh COJTHEYHOTO CIIEKTpa r'yOUTENbHA AJ1s1 MUKPOOOB?

3. Kak Ha3pIBatOT MUKPOOBI, Pa3BUBAIOIINECS MPH BHICOKOM JaBJICHUHN?

4. ITpu xakux 3HaUeHUsIX aW pa3BuUBaeTCs OOJIBIIUHCTBO OaKTEpUN 1 MEKPOMULIETOB?



5.
6.

Kakne 6Guonornueckre MexaHU3Mbl TEPMO(HITIH BaM U3BECTHBI?
Ha xaxue rpynmnel MO>KHO pa3ieTuTb TOKCUYHbIE 111 MUKPOOPTaHU3MOB areHThl?

HazoBute ocHOBHBIE (POPMBI B3AMMOOTHOIIEHHH MUKPOOPTaHU3MOB.

7.
8.
9.

Kakwne ¢popmbl cumMOn03a MUKPOOPTaHU3MOB BaM M3BECTHBI?
UeM OTIMHAIOTCS MTAPA3UTU3M U aHTarOHU3M?
Kakne mpumeps! CHHTPO(HH BaM U3BECTHBI?

10. Kakue BelecTsa Ha3bIBAKOT AHTUOUOTUKAMU?

11

. ITo xakuM pUHIUIAM KJIaCCU(PULIIPYIOT aHTHOUOTHUKHN?

12. Kakue cyIiecTByIOT MEXaHH3MBI PE3UCTEHTHOCTH K aHTUOMOTHKAM Y MUKPOOOB?

13

. Kak peanmsyercst npaBmiio MUHIMaITbHOTO UG (y3HOTO pacCTOSHUS

B MUKPOOHBIX cooOrmecTBax?

14. Kakne W3BECTHBI MEXaHHU3Mbl TOPH3OHTAJIBPHOW Tepenadyd IeHEeTHUeCKOW HH(popMauuu y
MPOKapuoT?

15

. Kakne pyHKUNHN BBIMOSHSIET MATPUKC MUKPOOHOM KOJOHHH?

16. Uem 0OBSICHIETCS CEKTOPHOE M KOHLIEHTPHUYECKOE Pa3eieHue KOJIOHUI?
17. Kakue cBOHCTBA KOJOHHUM KaK OHOCOLUAILHON CHUCTEMBI OTJIMYAIOT €€ OT OTHENLHBIX

KJIETOK?
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HpakmuueCKoe 3AHAmMUE
1. HOI[FOTOBI/ITB AOKJIaAbI IO MPEACTABIICHHBIM TEMAM

. AfanTairoHHbIE BO3MOKHOCTH MUKPOOOB K BO3JIEHCTBUIO (DaKTOPOB BHEIITHEH CPEIbl.
. BausiHue KMuMaTHYeCKUX yCIOBUIM HA MUKPOOPTaHU3MBI.

. Ce30HHBIE 1 HECE30HHBIC U3MEHEHUST YUCICHHOCTH MMOYBEHHBIX MUKPOOPTAHU3MOB.

. Bnustane cBera Ha pa3BuTHE OaKTEPHIA.

. AHTHUCENITUKH

. I'pynribl aHTUMHUKPOOHBIX BEIIECTB

. MexaHu3M BJIMSHUS aHTUMUKPOOHBIX BEIECTB HA MUKPOOPTaHU3MBI

. Bakreprocras n 6akTepHOLMIHOCTD

. IloHsiTHe ¥ MEXaHU3MbI JEUCTBUSI AHTHOMOTUKOB

. Ucionb3oBaHne aHTHOMOTHUKOB B OBITY

. Ilpupona TepMoycToHInBOCTH OaKTEPUA.

. Ilpuponnsle MecTa OOMTaHHS MCUXPOPUIIBHBIX U ICHXPOAKTUBHBIX OaKTEPHil.

. JInMUTHPOBHANE POCTa U PA3BUTH MUKPOOPTaHU3MOB SKOJOTHIECKHUMHU (PaKTOPAMH.

. Tpoduyeckoe pasHOOOpa3e MUKPOOPTAHI3MOB.

. Tonmueckoe pa3HooOpa3re MUKPOOPTaHU3MOB.
2. IToaroTOBUTH NOKJIAABL, IO BEIOPAHHBIM T€MaM, MOATOTOBHUTHCS K OOCYKISHHIO.
Jlumepamypa:[3], [5], [7].

Ipaxmuueckoe 3ansmue
1. Pemennie CUTyallMOHHBIX 3a/1a4 IO TEMaM:
OTHoOLIEHNE MUKPOOPIaHU3MOB K KHUCJIIOTHOCTH CpPEbl.
Bnusiaue Temnepatypbl Ha OakTepHH.
Bnusiaue nznydenus Ha GakTepuu.
OtHowmenue Oaktepuii k MojiekysipHoMy O,
2. Ilpoiitu TecTHpOBaHKE, BEIOPAB BEPHbIE BAPHAHTHI OTBETA.

HpakmuueCKoe 3AHAMUE
. YKaxwnre MUHUMAJBbHBIC, ONTHUMAJBLHBIC W MAKCHUMAJIbHBIC 3HAYCHUSA TEMIIEPATYPbI AJIA

POCTa pa3HBIX IPYMI TEPMOPUIBHBIX MUKPOOPTaHU3MOB, 3aIIOJIHUTE TaOIHITY.

2

. Onumure BBICOKOTEMIICPATYPHBIC 3KOCUCTEMBI, CIIYXKAlIUE HMCTOYHUKOM JIAA BbIACJICHUA

TEPMO]HIIOB.

3

. YKaxwure MUHUMAJBbHBIC, ONTHUMAJBHBIC W MAKCHUMAJIbHBIC 3HAYCHUA TEMIIEPATYPbI AJIA

pPOCTa pa3HBIX IPYIIT MUKPOOPTAHU3MOB, YCTOWYMBBIX K HU3KHM TEMITEPaTypaMm, 3aroJHUTe TabIuiy.



4. IlpuBeauTe TPUMEPHI SKCTPEMAIBHBIX HKOCHCTEM, KOTOPBIE MOTYT OBITH HCTOUYHHUKOM
NCUXPOPMIIBHBIX U ICHXPOTPOPHBIX MUKPOOPTAHU3MOB.

5. Onpenenure, AN KaKOM TPyIIbl MUKPOOPTraHM3MOB I10 OTHOIIEHHIO K TeMIepaType,
XapaKTEPHBI T€ WM UHbIE OMOXUMHUYECKHE aalTallluH.

6. [lpuBenure  mpuMepel  aUUAOPHIBHBIX,  HEHTPOQMIBHBIX W aJKaJIO(HIbHBIX
MHUKpPOOPTaHU3MOB, 3aMOJHUTE Ta0HUILy.

7. OnummuTe 3KOCHUCTEMBI, B KOTOPBIX pPa3BUBAIOTCA aAlUAOPWIbHBIE W aKaJO(pUIbHbIC
MHUKPOOPTaHU3MBL.

8. Omnpenenute, 1751 KAKOH TPyl MUKPOOPraHU3MOB IO OTHOIIEHHUIO K pH, xapakrepHbl Te
WM UHbIE OMOXMMUYECKHE aIalTallhH.

9. Ilpusenure MIPUMEpBI rajo(UIbHBIX/TAIOTOJNIEPAHTHBIX, a TaKxe
€30 UITBHBIX/TIbE30TOJICHAPTHBIX MUKPOOPTAHU3MOB, 3aTIOJHUATE TAOJIULY.

10. OmummnTe 5KOCHUCTEMBI, B KOTOPBIX pa3BuUBatOTCs rajoduibhble (I) u nmpesodunpHbe U
nbe3oTonepanTHbie (1) MEKpOOpraHU3MBL

11. MOXHO JIU CUHTATh 3KCTPEMO(IIbHBIMA MHUKPOOPTAaHU3MOB, YCTOHYMBBIX K TOKCHYHBIM
BELIeCTBaM WJIM paAHOAaKTUBHOMY H3syueHuro? IIpuBenure npuMepbl TAKMX MUKPOOPTaHU3MOB.

12. Tlokaxute 3¢p(eKT Kakaoro THMa B3aMMOACHCTBHH [T B3AaMMOACHCTBYIOLINX TOITY IS
W/MJTH OPraHU3MOB, 3aTOJHHUB TaOIHUILY.

13. IlpuBenuTte mpUMEPbl KAKAOTO THIA B3aUMOACHCTBUH MEXAY MOMYJSIUUAMA W/ HIH
opraHu3zMamH (C y9acTHeM MHKPOOPTaHHU3MOB).

14. Tlonnumure XapakKTEPUCTUKU  JI  KaXAOr0 THUMA  HKOJOTMYECKOW  CTPaTeruu
MHUKPOOPTaHU3MOB.

15. Jlaiite omnpeneneHue CleqylOIIUM MOHATUAM, mpenioxkeHHbiIM C.H. Bunorpanckum.
VYKakuTe UX COBpEMEHHbIE CHHOHUMBI.

Jlumepamypa:[3], [5], [8].

Tema 12: Dxonornueckue CBsI3H B MUKPOOHOLIEHO3aX

Jlexyus

OcobeHHOCTH BOAHBIX MHKPOOPTAaHU3MOB. 3HA4Y€HHE MHUKPOOPTaHU3MOB B MEPBHYHON
NPOAYKIMH BOJOEMOB M MHHEpPAJIM3allMd OPTaHWMYECKHX BEIIECTB. AJUIOXTOHHAs U aBTOXTOHHAs
mukpodnopa. OcHOBHblE (U3NONOTHYECKHUE TPYNIBl  MHKPOOPTaHU3MOB, YYAaCTBYIOIIUX B
NPEBPAIEHHSIX BELIECTB B BOJOEMAaX W KPYrOBOPOT OMOTE€HHBIX 3JIEMEHTOB. MUKPOIIEHO3bI MPECHBIX
BomoemoB. Kiaccudpukaums o3ep mo Tpoduu. Mukpodiopa 0Oomnor. OcoOeHHOCTH TOYBEHHBIX
MUKPOOPTaHU3MOB. POJb MUKPOOPraHM3MOB B IOYBOOOPA30BATENBHBIX MPOLECCAX U B IUIOAOPOAHU
noyB. MukpoueHo3sl mouBbl. CTpykTypa MHKpPOOHOrO IIeHO3a TIOuYBBL  PacmpeneneHue
MHUKPOOPTaHU3MOB B MouBe. Jlerpamamusi OpraHu4ecKoro BEIIeCTBa B MOYBE (Pa3IOKEHHUE LIEIUTIOJIO3bI,
JUTHUHA U Jp.). A3ordukcanus u npodjaema ruiogopoaust mousbl. Mukpodiopa Bo3ayxa. OCHOBHbIE
NPEACTAaBUTENIM  MHKPOOPTaHM3MOB  BO3AYIIHOH  cpempl.  OcobeHHOCTH — (YKIIMOHHPOBAHUS
MUKPOOPTaHU3MOB B Bo3nyxe. Mukpoduopa pacrenuii. Mukpodiopa >XUBOTHBIX. Mukpodiopa
YeJIOBeKa.

Ocnoenvie  nousamusi memsi: BOAHBIE MHKPOOPTaHU3MBI, AJUIOXTOHHAs  MHUKpoQIopa,
aBTOXTOHHAsT MHKPO(]IIOpa, 3KOJIOro-Tpouyeckre rpymnmbl MUKPOOPTaHU3MOB, TPO(HOCTh BOAOEMA,
NOYBEHHbIE MHKPOOPTaHU3MBI, KPYroBOPOT BelLIecTB, oOpa3oBaHME TIyMyca, MHUKpoQJopa BO3IyXa,
MUKpodIIopa pacTeHHii, MUKpO]IOpa JKHBOTHBIX, MUKpO(dIIopa Yenoseka. buomneHku.

Bonpocwr ons camoxonmpons:

1. KakakoBbl 0COOEHHOCTH CyIeCTBOBAHUS BOIHBIX MUKPOOPTAHU3MOB?

2. HasoBute OCHOBHBIX MPEACTABUTENEH MUKPOOPTaHU3MOB BOJIHOMN CPEIbL.

3. B yewm pa3nmuus CylecTBOBaHMSA U OCOOCHHOCTH (PYKLMOHMPOBAHUS Y MUKPOOPTaHU3MOB
MIPECHBIX U MOPCKUX cpea’?

4. B kpyroBopoTax KakMX BELIECTB MPUHUMAIOT yYaCTHE MUKPOOPTaHU3MbI BOITHON Cperbl?
HazoBure kmaccugpukanuio o3ep mo TpopHOCTH.

KaxoBbl ocobeHHOCTH (PYyKIIMOHMPOBAHNS TIOYBEHHBIX MHUKPOOPTaHU3MOB?
HazoBure OCHOBHBIX MpeaCTaBUTENNEH MOYBEHHON MUKPOQIOPHL.
Kaxyro ¢pyHKIHMIO BBITIOJHSIOT MUKPOOPTaHNU3MBI B TUIOAOPOIUN TIOYBBI?

PNy



9. Ilepeuncnaute B KpyroBOpOTax KaKuX BELIECTB YYaCTBYIOT IOUBEHHbIE MUKPOOPTaHU3MBL
10. Kakwue ¢pakTopsl BISIHIOT Ha CyIECTBOBAHHE MUKPOOPTAHU3MOB B BO3yxe?

11. Tlepeuyncaure OCHOBHBIX MPEICTABUTENEH BO3IYIITHOW MUKPOQIOPHL.

12. OxapatepusyiiTe npencraButeneii MUKpoQIopsl paCTEHUH.

13. Kakne 0coO€HHOCTH CYIIECTBOBAHUS MMEIOT MPEACTABUTENN MUKPO]IOPHI JKUBOTHBIX ?
14. Oxapartepusyiite MUKPOQIOPY YETOBEKa.

HpakmuueCKoe 3AHAmMUE

1. TIposectu mabopaTopHOE UCCIIEAOBaAHHE MUKPOOUOTHI BO3AyXa, MOYBBI M BOJIBI.
2. CocCTaBHUTb OTYET O MPOBEAECHHOM HCCIIETOBAaHHH.
3. Cpnenatb BBIBOZIBI O COCTaBEe MHUKPOQIOPHI BO3AyXa, MOYBbI U BOJBL

Jlumepamypa:[3], [5], [8], [14].

Tema 13: YuacTue MHKPOOPraHU3MOB B KPYrOBOPOTe BelleCTB

Jlexyus

IIpeBpaiieHne MHKpPOOpraHM3MaMH OpPraHMYECKUX U MHHEPAIbHBIX COEIMHEHUH a30Ta.
I'mobGaneHbIil UK coenwHeHU a3ota. buonormyeckas dukcaus armocdepHoro azora. Kpyrosopor
yrinepona. Kpyrosopor azora. @ukcanus armochepHoro azora. Ammonodukanus. Hurpudukamnms.
Henurpudukanus. TpanchopMaiuss COSAMHEHHN Cepbl OaKTepUsSMH. BUOTEHHBIM UK COeTUHEHUN
cepbl. OkucineHue coenuHeHUN ceprl. BoccTaHOBIeHHME HEOPraHWYECKUX COEJUHEHHUIl Cepbl.
[IpeBpamuenne MHUKpoopraHu3Mamu coenuHeHnid ¢ocdopa. buorenHeni mukn coenuHernii pocdopa.
[IpeBpamenue opranmueckux coenuHeHuii ¢ocdopa. [IpeBpaineHre HEOPraHUYECKUX COENMHEHUN
dochopa. VYuactme OakTepuii B TpPEeBpPALICHHMH COCIUHEHUH Jkeie3a. DBHONOrMYecKuil UK
npeBpameHnii  okene3a. OKHCIeHME COEAMHEHUH JKenme3sa skene3o0akTepusMu. BoccraHoBieHue
OKHCJIEHHBIX coeauHeHur xkene3a. OKHUCIeHHe OpraHMyYecKnx coeauHeHun xkene3a. Kpyroeoport
yriaepoaa.Yyactie MHUKpPOOParHu3MOB B KpyroBopoTe yruepoza. JlecTpykTopbl OpraHHMYecKOro
BELIECTBA.

Ocnoenvie nonsimusi memvl. KPYroBOPOT yIJIEpOAa, KPYroBOPOT a30Ta, a30T(UKCHUPYIOIINE
MUKPOOPTaHU3MBI, CUMONOTHYECKAsE a30TPUKCAHS, aCCOLMATHBHAS a30T(hHUKCcaLNs, aMMOHU(DHUKALIHA,
HUTpupuuupyroume Oakrepuu, OeHUTpUPHUUUpYyrOIITHE Oarepuu, npsMas OeHTHpU(HUKanms,
KOCeBHHAsl NEHUTPH(UKAIMA, HUTPATOPENYKUHs, CepoOaKTepHH, CEPOOKHCISIOLIe OakTepuu,
aCCUMMJIILINOHHAS cynbdarpenykums, UMMOOMIIN3aLUS Cepbl, Cyiab(aTHOE  JABIXaHUE,
CyJb(aTPEIyKTOPbL, CEPHOE IbIXaHHE, CEPOBOCCTAHABIMBAIOIINE OakKTepHH, Kene300aKTepuH,
dororpodHbIe OaKkTepun, penyeHThl, MeTaHOOpa3yroIIe OaKTEepHH.

Bonpocwr ons camoxonmpons:

HazoBute 0CHOBHBIE TPYMIIBI A30THUKCHPYIOIINX MUKPOOPTAHU3MOB.

B uem cymHoCTh cMMOMO32a pacTeHUH C a30THUKCHPYIOIUMH OaKTEPUSIMHE?

Kakwne pacTeHust BCTYyNarT B CHMOMOTHYECKHE OTHOLICHHUS C KJIIYOSHBKOBBIMH OaKTepUSIMU?
Kakre MUKpOOpraHHU3Mbl BBITIOJIHSAIOT ACCOLMATUBHYIO a30T(HUKCALIIIO?

Kakne MUKpOOpraHnu3MBl SIBISIFOTCSI HAauOOIee aKTHBHBIME aMMOHHU(UKAaTOpaMu?

6. B uem 3axmouaroTcs nepsas 1 BTopast $a3sl HUTPUPUKALUE U KAKHE MHUKPOOPTaHU3MBI HX
OCYLLIECTBJISIFOT?

7. Kaxoe 3HaueHHE B IPUPONIE UMEET MPOLECC HUTPUPUKAITIH?

8. Uro Takoe rereporpodHas HUTpUPUKAIHS?

9. UYro Takoe npsimMasi 1 KOCBEHHAast IeHUTpUUKavs?

10. KakoBo 3kojiorndyeckoe 3HaYeHHe qeHUTpuduKamm?

11. HasoBute OCHOBHBIE TPyl MUKPOOPTaHU3MOB, KOTOPbIE CYIIECTBYIOT 3a CUET SHEPruu,
BbIJIEJISIOLIEICS TPU OKUCIEHUN HEOPTAHUYECKUX COEITMHEHUH Cephl.

12. B deM 3ak104aeTcsi MPUHLUITHATBHOE OTJIHYHE CepOOaKTepUil OT THOHOBBIX OaKTepuii?

13. KakoBbI MeCTOOOUTAHUS U POJIb B IPHUPOAE XeMOTPO(OB, OKUCTSIOIINX Cepy?

14. YUro Takoe MAMCCUMWISLMOHHAS Cynb(aTpenykuus ¢ KAaKOBBl €€ OTJIHYUS  OT
ACCUMWIIIMOHHON CynbdaTpeayKkunun?

MBS



15. Ha3oBute TUNUYHbIE MECTOOOUTAHHS MPOKAPHOT, OCYILIECTBISIIOIUX JAUCCUMUISILIOHHYIO
cyabdarpenykuuro. X poss B mpupose.

16. B kakux ¢popmax Gpochop MOKET HAXOIUTHCS B NOUYBE?

17. YUro Takoe mobmm3anust HochaToB v KAaKOBA POJIb MUKPOOPTaHU3MOB B 3TOM Tporecce?

18. ITouemy kpyroBopot ¢pocdopa He SIBIAETCS MOJHOCTHIO 3aMKHYTHIM?

19. Kakwue rpymimel OakTepuil y4acTBYIOT B TpaHC(POPMALIMU COSTMHEHHH Jkeme3a?

20. Hanumure XUMHUYECKYI0 pPEaKIHMI0, KOTOPYI  OCYIIECTBISIOT — XEeMOaBTOTPO(HBIE
KeNe300aKTePUH IS TIOTYUEHUS SHEPTHUHL.

21. O6bsAcHUTE, MOYEMY XeMOaBTOTPO(HBIE KeNe300aKTepUH SIBJISTFOTCS a0 UITBHBIMU.

IIpakmuueckoe 3auamue

1. Pacmmgpyiite 0003HaUEHHUS POLIECCOB LIUKJIA YIIIEPOAA Ha MPENCTaBICHHON CXeMe.

2. IlpuBenute mnpuMepbl MHUKPOOPTaHHW3MOB, YYAaCTBYIOIIUX B CIEAYIOIIUX [poLeccax
OMOreOXUMHUUYECKOTO LIUKJIA YIIIepoaa.

3.  OnumuTe BKJIAJ MUKPOOPTAaHU3MOB M BKJIQI IPYTUX JKUBBIX CYIIECTB B OMOr€OX MMUYECKHN
LIUKJI yIJIepoza.

4. Pacumgpyiite 0003HAUEHHUS POLIECCOB [IUKJIA CEPhI HA MPEICTABICHHON CXeMe.

5. TlpuBenuTte mpuUMepbl MEKPOOPTaHU3MOB, YYACTBYIOIIMX B MPOLIECCAX OMOr€OXUMUYECKOTO
LIUKJIA CEepBl.

6. Pacmudpyiite 0003HaUEHHs MPOLIECCOB IMKJIA a30Ta HA MPEACTABICHHON CXeMe

7. IlpuBenute npuMepbl MUKPOOPTaHU3MOB, YYaCTBYIOLIUX B MPOLIECcCaxX LIMKJIA a30Ta.

8. Uro mpomsouuio Obl, eciiu Obl BHE3AMHO MPEKpaTHaCh MUKPOOHAsi (pUKcalvsi a30Ta Ha
3emiie? OOoOCHYyITE CBOIT OTBET.

9. Pacmudpyiite 0003HaUEHUS MPOLIECCOB LIMKJIA JKeJIe3a Ha TPEACTABICHHON CXeMe

10. IIpuBenuTe npumMepsl MUKPOOPTaHU3MOB, YYaCTBYIOLIUX B MPOLIECCAX LIUKJIA JKeJe3a.

11. TTouemy OONBIIMHCTBO JKEJIE300KHUCISIFOIINX MPOKAPHOT sBISIIOTCS auupodpminamu? OTBeT
obocHyiiTe.

Jlumepamypa:[3], [5], [8].

IIpaxkmuueckoe 3ausamue
1. BbINOAHEHHE KOHTPOJBHBIX 33JaHUd MO TeMe «YdacThe MHUKPOOPraHU30B B
KPYrOBOPOTE BELIECTBY.
Jlumepamypa:[3], [5], [13].

S YueOHo-MeTOAHYECKOE 00ecTieueHHe 11l CAMOCTOSITeIbHOI padoThbl 00y4aromIUXCs
5.1. Bueayoumopnas camocmosmeibHas paboma cmyoenmos

B nenom BHeayauTopHas caMOCTOsITEIbHAS paboTa CTYACHTA MPU M3YYSHUU Kypca BKIIOYAET B
cebs1 cnenyromue BUabI paboT:

— popaboTka (M3y4eHHe) MaTepUaIOB JIEKIIHA,

— YTeHHE 1 MPOPadOTKa PEKOMEHIOBAHHON OCHOBHOMW M JIOTIOJIHUTEIbHON JINTEPATYPBI,

— MOATOTOBKA K MPAKTUUECKUM 3aHTUSIM;

— IMOMCK | MpopaboTKa MaTepuaoB u3 MHTepHET-pecypcoB, HAYUHBIX Ty OIUKALHIH;

— BBINIOJIHEHNE TOMALTHHX 3a/1aHui B (pOopMe OATOTOBKHU TOKIAI0B U pedepaTos;

— MOATOTOBKA K TEKYIIEMY M HTOTOBOMY (ITPOMEXKYTOYHAs aTTECTALMs) KOHTPOJIKO 3HAHUI 1O
JUCLUILINHE.

OcHOBHast JOJsI CaMOCTOATENBHOH padOTBl CTYAEHTOB MNPHUXOOUTCS Ha TMOATOTOBKY K
MPaKTUYECKUM 3aHATUSAM, TEMaTHKa KOTOPbIX IIOJIHOCTBIO OXBaTbIBA€T COJEp)KaHHE Kypca.
CamocrosiTenpHast padoTa 1o MOATOTOBKE K CEMUHAPCKUM 3aHATHSIM TIPEIoaraeT yMeHne padoTars ¢
NepBUYHON MH(pOpMAIHEH.

Camocmosimensuas paboma no pasoeny 1:



Pabora ¢ KOHCTIEKTOM JIEKIIUI 1 PEKOMEHIOBAHHOM JTUTEPATyPOl (2 M TOMOJHUTENbHAS).

IlogroroBka MaTepuasoB K KOHTPOJBHOMY OIPOCY IO H3YYEHHBIM TE€MaM, MPaKTHYECKUM
3aHATHUAM, TECTOBBIM MPOBEPKaM 3HAHUM, AMAJIOraM C MPENOAaBaTeleM U Y4YaCTHUKaMHU IMPOBEPKHU
3HAHUN NEePBOrO AUCLHUILIMHAPHOTO MOAYJIS.

Camocmosimensuas paboma no pasoeny 2:

Pabora ¢ KOHCHEKTOM JIeKIMH W PEKOMEHAOBAaHHOH sureparypoil (1 M MOMOJIHHUTENbHAS).
IlogroroBka mMaTepuanoB K KOHTPOJBHOMY ONPOCY IO M3YYEHHBIM TeMaM, MPAKTUYECKUM 3aHSITHSM,
TECTOBBIM ITPOBEPKAM 3HAHUH, AUAJIOraM C MPENOAABATENEM U YHaCTHUKAMU ITPOBEPKU 3HAHUI BTOPOrO
JUCLUMIIIMHAPHOTO MO JIAL.

Camocmosimensnas paboma no pasoeny 3:

Pabora ¢ KOHCHEKTOM JIeKIMH M PEKOMEHIOBAHHOW JUTepaTypoil (5 W AOMONHHUTEIbHAS).
IlogroroBka mMaTepuanoB K KOHTPOJBHOMY ONPOCY MO M3YYEHHBIM TE€MaM, MPAKTUYECKUM 3aHSATHUSIM,
TECTOBBIM MPOBEPKAaM 3HAHUI, AUAlOraM C INpPEnojaBaTeNeM M Y4YaCTHUKAMU MPOBEPKU 3HAHUHI
TPETHEro JUCLUILIMHAPHOTO MO JIAL.

6 ®oHA OLEHOYHBIX CPEACTB Jis MPOBEAEHUS] MPOMEKYTOYHOH ATTECTALMH 00y4aAK0LIHXCH
Mo AMCUMIJIMHE

@DOHA OLEHOYHBbIX CPEACTB U NMPOBEACHMS IMPOMEKYTOUHOW aTTeCTAllMH OOYYarOLIUXCS IO
OUCIUILINHE «JKOJIOTHUSI PACTEHHM, YKUBOTHBIX M MUKPOOPTAHU3MOBY» IMPEACTABIIEH B MPIJIOKEHUU K
pabodeii mporpaMMe TUCIHUILTUHBI U BKITFOYAET B Ce0sI:

— TepeueHb KOMIIETEHIMH C YKa3aHHEeM 3TarnoB HX (POPMHUPOBAHUS B MPOLECCE OCBOCHUS
00pa3oBaTeNbHON POTrPaMMBIL;

— ONHUCAHUE MOKa3aTejell M KPUTEPUEB OLICHWBAHUS KOMIIETCHLIMM HAa Pa3jIMYHBbIX 3Tanax HX
(dbopMupoBaHHMs, ONTUCAHNE IIKAJ OLEHIUBAHNUS,

— TUTOBBIC KOHTPOJIbHBIC (MIPAKTUYECKHUE) 3aIaHUs WM MaTEPHAJbl, HEOOXOIUMBIE AJIsT OLEHKU
3HAHWHA, YMEHWIA, HABBIKOB M (WJIM) OMbBITA JESTENBHOCTH, XapaKTePU3YIOMIHUX 3Tarbl (POpMUpPOBAHUS
KOMITETEHITU;

— METOOUYECKHE MaTepHajbl, ONPENesIIoIINUe TMPOLEAYPbl OICHUBAHUS 3HAHWUH, YMEHUH,
HABBIKOB U (WJIH) OMBITA IEATEIBHOCTH, XapaKTePUIYIOIINX 3Tarbl (POPMUPOBAHUSI KOMITETEHIIUH.

BOl'lpOCbI AJISl IPOBEACHHUSA l'lpOMC)KyTO'lHOﬁ ATTECTAIMHU MO AUMCHHUIVINHE

1. IIpenmer u 3amaun Kypca « DKOJIOTUSI MUKPOOPTaHU3MOB).

2. Mukpobuosorus kak Hayka. CBs3b C IPYyTrIMU HaAyKaMH.

3. MecTO MUKPOOPTraHU3MOB B HEPAPXUU KUBOTO.

4. INMutanne mukpoopranuzMos. OcobeHHOCTH MeTabomu3Ma OakTepuit
5. Knaccupukaums MUKpOOPTaHU3MOB I10 TUITY ITUTAHUS: aBTO-, TETEPO-, XEMOTPOPHI.
6. Mukpogopa mouBsI.

7. Mukpodiopa BOIBL.

8. Posb MUKPOOPraHu3MOB B KPYrOBOPOTE BELIECTB B IPUPOLE.

9. Bnusinue ¢pakTopoB OKpy:KaroLeit cpepl HA MUKPOOPTaAHU3MBI.

10. MeToapl MUKPOCKOITHYECKOTO UCCIEIOBAHUS MUKPOOPTaHU3MOB.
1. BnusiHMe BAa)KHOCTU HA pa3BUTHE MUKPOOPTaHU3MOB.

12. Bnusinue cBeta Ha pasButue OakTepuil.

13. Bnusinue Temneparypbl Ha pa3BuTHE OaKTEpUIA.

14. Bnusinue KMCIOTHOCTH Cpeabl HA MUKPOOPTaHU3MBI.

15. AHTaroHu3M MHUKPOOPIaHU3MOB.

16.  CuMOHO3 MUKPOOPTaHU3MOB



17.

Baxneiimme GMOXMMHUYIECKHE MTPOLIECCHI, BBI3BIBAEMbIE MUKPOOPTaHI3MaMH (B a3 pOOHBIX

U aHA3POOHBIX YCIIOBHSIX ).

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Amvmonundpukanus. buonoruyeckas ¢pukcanus atMochepHOro a3oTa.
I'pynmnel MUKPOOPraHU3MOB MO OTHOLIEHHIO K COJIEHOCTH BOJBL.
Brinenenrne MUKpOOPraHU3MOB U3 HKOHUIII.

MuKpoopraHu3Mbl a3pOOHOM 30HBI BOIHOM CPEAbL.

CoBpeMeHHbIE TEXHOJIOTUH MUKPOOHOIOTHYECKOH 00paboTKU OTXOMOB.
KusnenesareabHOCTh MUKPOOPTaHU3MOB B TIOYBE.

Mukopusa.

buonerpananus.

MukpoopraHu3Mbl Kak OHOCOPOEHTHI METAIIIOB.

MuKpoopraHu3Mbl aHA3pOOHON 30HBI BOJOEMOB.

H3yueHne akTUBHOCTH MUKPOOPTraHU3MOB B IPUPOJIE.

IIpurorosneHne NpUKU3HEHHBIX NPeNapaToB MUKPOOPTaHU3MOB U Ma3KOB.
BnusHMe XMMHUECKUX BEIEeCTB HA MUKPOOPTaHU3MBI.

AHTHCENTUKH.

[IpumeneHust MeTona TMOGUIBHOMN CYLITKH.

YHHUUTOXKEHHE MUKPOOPIaHU3MOB B OKPY KarOLIEH cpene.

MukpoOHoiorus Kak HayKa.

DKONOrHsl MUKPOOPTaHU3MOB: IIPEIMET, 3a/1a4H, CBSI3b C IPYTUMU TUCLUIIMHAMU.
DKONOrn4yecKkue HUIINU MUKPOOPTaHU3MOB.

[TonyueHne HAKOMUTENbHBIX KYJIBTYpP OaKTEPHIA.

[IpsiMble 1 KOCBEHHBIE METObI YIE€Ta YUCICHHOCTH OaKTEepHA.
buotnyeckue cBsi3u ¢ ydacTHeM MUKPOOPTaHU3MOB.

OcobeHHOCTH CHMOMOTHYECKUX OTHOIIEHHI.

CuMOHO3bI TPOKAPHOT U MPOTHUCTOB, MPOKAPHUOT U BBICIIUX OPTaHU3MOB.
Posnb pacTenuil B ;KU3HH MUKPOOPTaHU3MOB.

MukpoOHO-pacTHTEIbHbIC B3AUMOIEHCTBHS IIPU POCTE U PA3BUTHH PACTEHUM, B

pusocdepe u pusoriane, B prochepe u GuiUIOIaHE.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

7.

el S

4.
Ilerpl'V, 2
5.

Crienmndrueckme B3aMMOBBITOIHBIE (POPMBIL.

Ponb cuMOM030B MPOKAPHUOT B 3BOJIFOLIMH OHOCHCTEM.

Bakrepun: XUMHUYECKHI COCTaB, MUTAaHUE, ABIXAHUE, POCT U Pa3MHOXKEHUE.
Knaccupukaunm MUKpOOPraHU3MOB.

OcobennocTr MeTaboIM3Ma MUKPOOPTAaHU3MOB.

OCHOBHbBIE THITBI B3aMMOOTHOIIEHUH MEXAY YH4ACTHUKAMU MHUKPOOHBIX COOOIIECTB.
MexaHn3M BIHMSHUS AHTUMUKPOOHBIX BEIECTB HA MUKPOOPTAHU3MBI.
BbakrepuocTas u GakTepHOLUAHOCTb.

[TonsiTMe 1 MEXaHNU3MBI NEHCTBUS aHTUOMOTHKOB.

Hcnonp3oBanne aHTUOMOTHKOB B OBITY.

YdacTue MUKPOOPTaHU3MOB B KPyTOBOPOTE a30Ta.

[IpeBparueHus BEIECTB B KPYTOBOPOTE CEPHI.

YdacTue MUKPOOPTaHU3MOB B KPyTOBOPOTE JKEe3a.

YyacTre MUKPOOPTaHU3MOB B Kpyrosopote dochopa.

YdacTiue MUKPOOPTaHU3MOB B KPYTOBOPOTE yTieposa.

Pexomenayemas aurepatypa

7.1 Ocnoenas
Axumos M. I1. Dxonorus xuBoTHbIX — Kues: uza-so Kues. yn-ta, 1959. - 176 c.
Bepesuna H. A. Dxonorus pacrennii: yued. mocodue. — M.: Akagemusi, 2009. — 400 c.
I'yces M.B. Mukpobuonorus: yaebuuk. — M.: Axkanemus, 2003. — 464 c.
Momuceesa T.A. DxoJorust )KUBOTHBIX . yueOHOE nocodue. — IlerpozaBoack: M3marenbcTBo

021.-53 c.
Herpycos A U. (pen.), bonu-Ocmonosckas E.A., 'opaenko B.M. Dxonorust

MHUKpOOpranusmoB. — M: Akanemus, 2004. — 272 c.



6. IIpokombes E.Il. Dxonorus pacrenuii (0coOH, BUIBL, SKOTPYIIIEL, JKU3HEHHBIE (POPMBI):
yueOHHK [t Ononornyeckux paxyiabTeToB By30B. — Tomck: Tomckuil rocyjapCTBEHHBIN YHHBEPCUTET,
2001. - 340 c.

7. Caxuo O. H. Okonorust MUKpoopranu3MoB: yued. mocodue B 3 u. U. 1. — Bmagumup: M31-B0
Bnanum. roc. yn-ta, 2007. — 64 c.

7.2 /lonoanumenvnasn

8. Tapuukas M IO, laiixyrnunosa A.A., baiitenosa A .M. Dkonorus pacteHu, )KUBOTHBIX U
MUKPOOPTaHu3MOB: yuebHoe nmocodbue. — OpenOypr: OI'Y, 2016. — 345 c.

9. Kynbraucos 1.M. Dxonorus pacrenuii: yaueOHuK. — M.: m31-80 Mock. YH-Ta, 1982. —384 c.

10. Huxonatikun H .. Dxonorust: yued. mocodue. — M.: JIpoda, 2004. — 624 c.

11. ITyxosa H.}O. Dxonoruueckas pu3noaorust MUKpooparanusmos. Y. 2. AyTskoiorus
MUKPOOPTaHU3MOB: yuebHoe nocodbue. — Apocnasne: Apl'Y, 2006. — 126 c.

12. Cangaxosa C.JI. Mopdoskonoruaeckue rpynmbl paCTeHUH U JKUBOTHBIX. JIabopaTopHbIii
MPAKTUKYM IO 0011el sxonorun; yued.-meron. nocobue. — Yiaan-Yae: u3a-so bypsarckoro
yHusepcurera, 2013. — 52 c.

13. Yepnosa H.M. O6mas sxonorust: yaeOHuk. — M.: Ipoda, 2007. — 411 c.

14. Ilexosuosa H.B. Dxonorus BOAHBIX MUKPOOPraHU3MOB. METOAMUYECKHE YKA3aHUS. —
Apocnasns: Apl'Y, 2011. — 84 c.

15. ¥Opxuna E.B. OcHOBBI 3K0JIOrMH pacTUTEIbHBIX OpraHu3MoB. Paznen: BzaumooTHoeHus
OparaHu3MoB cO cpenoii oduranus (DNeKTPOHHBIN pecypc): yuedHoe mocodue: camocT.yued. SIeKTPOH.
u3f., CBIKT. JlecH. UH-T — DnekTpoH. AaH. — CeixTeiBKap: CJIH, 2014. — 51 c.

8. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTH «HTEepHeT»

1. KabamnankoBa JIL.®. DOTOCHHTETHYECKUH ammapaT W CTPECC y pacTeHWi [DIeKTpOHHBINA
pecypc]/ Kabamnukosa JI.®@. — DnekTpoH. TEKCTOBBIE AaHHbIE. — MUHCK: benopycckas Hayka, 2014, —
272 c. — Pesxxum gocrymna: http://www.bibliocomplectator.ru/book/?1d=29569

2. lemuna M.M. I'eoboTanmka ¢ OCHOBaMH 3KOJOTHH M reorpaduu pacteHui [DIeKTPOHHBIN
pecypc]: Yuebnoe nocodue/ lemura M.U., ConosreB A B., Ueuerknna H.B. — DnekTpoH. TEKCTOBBIE
naHHble. — M. Poccuiickuli rocy1apCTBeHHBIN arpapHblid 3a04HbIi yHUBepcuTeT, 2013, — 148 ¢. — Pexxum
noctyna: http://www .bibliocomplectator.ru/book/?1d=20643

3. Jlexuun o 5KOJIOTUH SKUBOTHBIX [2nexTponnbIit pecypcl:
http://lit.lib.ru/w/wladimirowa_e d/text 0090-1.shtml
4. Dxonorus MHUKPOOPTaHU3MOB [DnexTponHHbIT pecypcl]: http://www.lomonosov-

fund.ru/enc/ru/encyclopedia:0129486

5. Dronorus [DaexTpoHHbIi pecypce]: http://ethology.ru/

6. JleikoB U .H. Mukpoopranusmel. bruosorust u skonorust [aekTponHsiid pecypc]/ JIsikos U H.,
ITecrakosa I'.A. — DnekrpoH. TekcToBble naHHble. — Kanyra: M3natens 3axapos C.U. («CepHar), 2014.
—400 ¢. — Pexxum noctyna: http://www .bibliocomplectator.ru/book/?1d=32840

7. KoBanes H.A. Mup mukpoopranu3MoB B Ouochepe [Dnexkrponnsiii pecypc]/ Kosanes H.A,
Kpacouko I1. A., JIurBunoB B.®. — DnexkTpoH. TekcToBbIE naHHbIe. — MuHCK: benopycckas Hayka, 2014, —
532 ¢.— Pexwum noctyna: http://www bibliocomplectator.ru/book/?1d=29476

9. MeToauyeckue yKa3aHus AJisl 00yUAKUIUXCS M0 OCBOCHUIO JUCIHHUIJIMHDI.

Meroanka mpernonaBaHusl JAaHHOH MUCLUIUIMHBI TPEATIONaraeT 4YTeHHWE JIEKUUH, MpOBEleHHe
CEMHMHAPCKHUX 3aHITHUH, TPYNIOBBIX W HMHAUBHIYaJbHBIX KOHCYJBTAIMHA IO OTHAENBHBIM BOIMPOCAM
mucuuruinHbl.  [IpenycMoTpeHa camoctositenbHast paboTa CTYAGHTOB, a TakkKe MPOXOXKIECHHUE
aTTeCTAIIMOHHBIX UCTIBITAHUN POMEKYTOYHON aTTECTALINH.

B xopme nexkmmii cTyaeHTaM CieAyeT MOATOTOBUTH KOHCIIEKTHI JIEKIUH: KPaTKO, CXEMaTHYHO,
NOCJIEIOBATENBbHO (PUKCHUPOBATh OCHOBHBIE TIOJIOKEHHUS, BBIBOABL, (popmynupoBku, 0000IIeHNMS,
NOMEYaTh BAXKHBIE MBICJIH, BBIACNSATH KIFOUEBBIE CJIOBA, TEPMHUHBI, NMPOBEPSATh TEPMHUHBI, MOHSITHS C
MOMOIIBIO SHLIUKJONEANHA, CIIOBApeH, CHPAaBOUYHUKOB C BBIMHCHIBAHUEM TOJIKOBAHHH B TETPab;



0003HAYUTH BOIPOCH], TEPMHUHBI, MaTEPHUAJ, KOTOPBIH BBI3BIBAET TPYAHOCTH, MTOMETUTDH M TOMBITATHCS
HATH OTBET B peKOMeHAyeMmoil suteparype. Ecim camMoCTOATENbHO HE ynaercs pa3oOpaTbesi B
Marepuaje, HeoOXOauMO ChOPMYJIHPOBATh BOMPOC M 3a4aTh IPEMONABATENI0 HA KOHCYJIbTAIMH, HA
NPAKTUYECKOM 3aHATHH. YAEIUTh BHUMAHHE TOHSTHSIM, KOTOpbIE O0O3HA4YEHBI OOS3aTENbHBIMU MJIS
KaXXTOH T€Mbl TUCIIUTUTUHBI.

Ha yueOHBIX 3aHATHAX CEMMHAPCKOTO THIA CTYACHTHI BBIMOJHSIOT MPOpPadoTKy padoueit
NPOTrpaMMBbl, yaensiss ocoboe BHUMAHUE LEJISIM M 3a/adyaM, CTPYKType U COAEPIKAaHUIO JHCLUIUTUHBL,
KOHCTIEKTUPOBAHHE UCTOUYHUKOB, pabOTy ¢ KOHCIEKTOM JIEKLIUH; IMOITOTOBKY OTBETOB K KOHTPOJIbHBIM
BOMPOCAM, MPOCMOTP PEKOMEHAYEMOU JUTEPATyphl, paboTy ¢ TEKCTaMu OQPUIUANBHBIX MyOIHKAIIHIL,
peLIeHNe MPAKTUYECKHUX 3a1aHH.

B xome rpynmoBeIX M HMHAMBHAYAJIbHBIX KOHCYJBTAIlMH CTYAEHTBl HMMEIOT BO3MOXHOCTB
NOJIYYUTh KBAJIH(UIIMPOBAHHYIO KOHCYJBTAIMIO MO OPTaHHM3aLUH CAMOCTOSITENIbHOTO YIPABICHUS
COOCTBEHHOH JEsTeNbHOCTBIO HAa OCHOBE AaHaJNM3a HMEIOLIErocss y CTYIEeHTa OmbiTa OOY4YeHHH,
UCTIONB3YEMbIX y4YeOHBIX CTpaTerHii, 4yepe3 OOCYKIEHUE CHJIbHBIX CTOPOH M OTrPaHMYEHHHA CTHJIS
YVUEHHUs, a TakXe IOHCK pEeCcypCcoB, NPEAOCTABISEMBIX BY30M ISl JOCTIDKEHHS HaMEUEHHBIX
PE3yJBTATOB; U ONPENENeHUs TEMbl M MPOOJIEMBl UCCIEIOBAHUS, BBIMOJHEHHS MUHH-TIPOCKTOB I10
OUCLHIUIMHE, OOCYXKIE€HUS HAyYHBIX TEKCTOB U TEKCTOB CTYACHTOB, pPEIIEHHUs yueOHBIX 3amady, A
NOATOTOBKH K HMHTEPAKTUBHBIM 3aHITHAM CEMHUHAPCKOTO THIA, JJIsI MOATOTOBKH K KOHTPOJBHBIM
TOYKaM, B TOM YHCJIE MTOTOBOH, NETAJBbHO MPOopadaThiBaTh BO3HUKAIOIIME MPOOJIEMHBbIC CHTYalUH,
OCYIIECTBJIATh TIOUCK BapPHAHTOB WX PELICHUS, ONPENeNATh MPEUMYLIECTBA W OTPaHHYSHHS
UCTIOJNB3YEMBIX CPEICTB U PELICHHs NOCTaBIEHHBIX yUeOHBIX 3a/1a4, OOHAPYKUBaTh HEOOXOAMMOCTD
U3MEHEHUs COCOOO0B OpraHU3aIuu CBOeH padoThI U Ap.

[Ipy n3yueHN JUCHMILIHHBI UCTIOIB3YIOTCSI HHTEPAKTHBHBIE METOIBI OOYUEHHUs, TAKHE KaK:

1. Jlexuus:

— JIEKUMA-BU3yaU3alMsl — IOada MarepHaja OCYIIECTBJISETCS CPEACTBAMH TEXHHUYECKUX
cpeacTB OOy4YeHHMs C KPaTKUM KOMMEHTHPOBAHMEM JE€MOHCTPHUPYEMBIX BU3YaJbHBIX MAaTEPHAIOB
(npe3eHTauuii).

2. IlpakTnueckoe 3aHATHE:

— TEMAaTU4YeCKHH CEeMHUHap — 5TOT BHJA CEMHUHApa TOTOBUTCS M MPOBOIUTCS C LENbIO
AKLEHTUPOBAHUS BHUMAHUS O0YYarOIUXCsl HA KaKOW-THOO0 aKTyabHOH TeMe HMIIM Ha HanboJee BaXKHBIX
U CYIIECTBEHHBIX €€ acrekTax. TeMaTH4ecKuii CEMHHAp YriayOseT 3HaHHsA CTYASHTOB, OPUEHTHPYET UX
HA aKTUBHBIM MOUCK MyTeH U CIIOCOOOB peIeHHs 3aTparuBaeMoi poOIeMsr,

— TPaKTHYECKOE J1adOpaTOpHOE HCCIIENOBAHHE — HCIOJNb3YeTCS C LENbI0  OCBOSHHS
NPAaKTUYECKUX HABBIKOB pabOTBl ¢ OMJIOTMYECKMM MaTEepHaiOM M HCIOJIb30BAHHEM COBPEMEHHBIX
METOJIOB MCCIIEI0BAHUS.

10 KypcosBoii npoekT (padora)

BeinmonHeHne KypcoBoro npoekra (padoThl) He MPEnTyCMOTPEHO YIEOHBIM TIAHOM.

11 Ilepeyenr HH(POPMALMOHHBIX TEXHOJOTHH, HCNOJb3yeMbIX MNPH OCYLIECTBJICHHH
o0pa3oBaTeIbHOrO Mpolecca Mo AHCHHILINHE, BKJIKYasi NepedeHb NPOrpaMMHOro obecrnedeHus u
HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeyenr HH(POPMALMOHHBLIX TEXHOJOINHMH, HCHOJb3yeMbIX INPH OCYIIECTBJICHHH

o0pa3oBaTeIbHOrO Npouecca

— DBJIEKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHl, MpEACTaBleHHbIE B M. 8 pabouell mporpaMmbl
JVCLUIIINHBI,

— HCHOJIb30BaHUE 3JIEKTPOHHBIX MPE3CHTALINM,

— UW3yuYeHHe HOPMATHBHBIX [OKYMEHTOB Ha oO(HUUaNbHOM caiite (emepaspbHOr0 OpraHa
UCTIOJTHUTENIbHON BJIACTH, MPOPadOTKa JOKYMEHTOB;

— HWHTEPAaKTHBHOE OOIIeHHe ¢ OOyYaroIIMMHUCS U KOHCYJBTHPOBAHUE TOCPEACTBOM 3JIEKTPOHHOMN






JlonoiHeHusI ¥ H3MEHeHUs1 B padoueil mporpamme

JlonosiHeHHsI ¥ H3MEHEeHHUs1 B padoyeil mporpamMmme 3a / yueOHbIH roa
B pabouyro mporpamMmy Mo JUCHUIUIMHE «DKOJIOTHS PACTEHUH, JKUBOTHBIX U MHUKPOOPTAaHH3MOBY» IS
HanpasyieHus: noAarorosku 05.03.06 «Okonorus M MPUPONONONB30BAHUE»  BHOCSTCS CIEAYIOLINe

JOINOJIHECHUA U U3MCHCHUA .

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(momxuOCTH, @ .M.0O., MoaNHCH)
Pabouas mporpamMmMa nepecMoTpeHa v 0A00peHa Ha 3acenaHuu Kadenpsl
«_» 202 T
3asenyromuii kapenpoi

(moamuce) (®.H1.0)



