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1. Ieau u 3apa4m y4eOHOH JUCIUNIMHBI

[lenpro MUCHUIUTHHBI «JKOJOTUSl PACTEHUH, JXUBOTHBIX W MHUKPOOPTAaHU3MOB)» SIBIISCTCS
MMOHMMAaHHE MEXaHU3MOB BO3JICHCTBHS (DAKTOPOB CpeJibl Ha JKUBBIC OPIaHU3MBI M OPTaHU3MOB Ha Cpey,
u3ydeHre (GopM B3aUMOOTHOIIECHUH MEXKIY KHUBBIMH OpPTaHM3MaMH M Pa3jINYHbIX GOopM agamtanuid
OpPTraHHU3MOB.

3amayn QUCHUILIMHEL:

— PAaCKPBITh MEXAaHHU3MbI BIIMSHHS YKOJOTHYECKUX (DAaKTOPOB, B TOM YKCIIC aHTPOIIOI'CHHBIX, HA
(YHKITMOHUPOBAHKE KUBBIX OPTaHU3MOB;

— paccMOTpPEeTh METOMOJOTHI0 M METOJAbl MCCICJAOBAHUNA B JKOJOTMU PACTECHUH, SKOJIOTHH
KUBOTHBIX U DKOJIOTUM MHKPOOPTaHU3MOB;

— II0Ka3aTh HEPA3PBIBHOCTh M B3aHMO3aBUCUMOCTh MEX/Ty BCEMH JKUBBIMU OPTaHU3MaMH;

— cdopMupoBaTh MOHUMAHUE HEOOXOAUMOCTH KOMILIEKCHOTO MOIX0/Ia K OXpaHEe OKpYKaroIIen
MIPUPOJTHOM CpejIbl.

2. TpeGoBanus K pe3yJibTATAM OCBOCHHS JUCIHHUILIUHBI
[Ipouiecc n3ydeHus AUCHMUILIMHBI HAIIpaBJIeH Ha (opMUPOBaHUE TPO(HECCHOHATLHON KOMITETEHIUH:
— cnocobeH UCIIONIb30BATh TEOpETUYECKHE OCHOBBI 9KOJIOTHH, T€09KOJIOTHH,
MIPUPOJIONIONB30BaHUs, OXpaHbl MPUPOABI W HAYK 00 OKpyXawlield cpeae B mnpodeccrnoHaIbHON
nestensHocTH (OITK-2).
[Inanupyembie pe3yibTaTbl OOY4YEHUS TP U3YYCHUH JAUCIUIUIMHBI, COOTHECEHHBIE C
TUTAHUPYEMBIMH pe3y/ibTaTaMU OCBOEHHUsI 00pa30oBaTeNbHOM MPOrpaMMbl, MpeacTaBieHbl B Tabmule 1.

Ta@mua 1 - HJ'IaHI/IpyeMBIC PE3YyIbTAaThl O6y‘leHI/I${ npu H3YYCHHUU AUCHUILINHBI, COOTHCCCHHBIC C
YCTAaHOBJICHHBIMH B ITPOIrpaMMe 6aKaJ1aBpHaTa HHJIUKATOpaMu JOCTUXKCHUA KOMHGTGHHI/Iﬁ

Kon u HanmeHoBanue .
Kon ILlnanupyemblii pe3yabTaT Kon
HanmenoBanmne HHAMKATOpa
KOMIIeTeH 00yuyeHust noKazareJst
KOMIIeTeHIINN JDOCTHKEHHS
1701 Mo AUCHMILINHE OCBOEHHUS
3HaTh:
- 3aja4m, onpenessiiomue | 3(0OIK-2)1
JKOJITHI0O PACTEHHil, 3KOJOTHIO
KHBOTHBIXX, IKOJIOTHI0
N-1omx.2: 3Haer MHKPOOPraHU3MOB KaK HAYKY;
OCHOBHEBIC 3aKOHBI - JKOJIOTUYECKUE ¢axropsr,| 3(OIIK-2)2
€CTECTBEHHOHAy4YHbIX | OKa3bIBAIOLINE BIIMSIHHE HE
JIICLUILINH, KHU3HEACATEIBHOCTh pacTeHuii
CBSI3aHHBIE C KHUBOTHBIX 1 MUKPOOPTaHH3MOB;
Cnocoben .
npodeccronanpHOil | — Quznonornuyeckue ocodbenHocty 3(OIMK-2)3
UCIIOJIb30BaTh N
JIeSTeILHOCTBIO. aJanTaluyd PacTeHUH, JKUBOTHBIX ¥
TeopeTiriecKue MHKpPOOPIraHU3MOB K HW3MEHEHHUSV
OCHOBEL N-20mx-2: Bnageer poop
SKONOLHH HABBIKAMMU (aKXTOpoB cpempl U YCIIOBHSM
&
KH3HHY,
I'€03KOJIOTHH, IIPHMEHCHUA ’
— ocobenHocTH W 3akoHoMepHocTy 3(OIIK-2)4
I[PHPOJIOIONB30Ba OCHOBHBIX 3aKOHOB
OIIK-2 HFA, OXpAHEI €CTECTBEHHOHAYYHbIX | PACTIPOCTPAHEHHUS pacTeHu
&
HUBOTHBIX 1 MUKPOOPTaHU3MOB;
TPHPOIBI H Hayit N METOOJIOTHIO 3pI<0Jfor1/H/1 aCTéHI/Iﬁ 3(0OIIK-2)5
06 oKkpyskatoLeit CBSI3aHHBIX B p |
cpere B npodeccuonanbhoil | PKOTOTHH  KHBOTHBIX,  3KOJIOTHH
MHKPOOPraHU3MOB;
npodeccHOHATBH JIEATETEHOCTH. poop ’
oit nesitensHOCTH | U-30mi2: YMeeT
I JII/IMSEI;TZL OCHOBHbIE Baaners:
B:KOHBI —HaBblkamMu moucka uHbopmaimu H B(OIK-2)1
obyactu 9KOJIOTHH pacTeHui]
€CTECTBEHHOHAYYHBIX
KMBOTHBIX U MUKPOOPTaHU3MOB;
JMCIUTLINH,
— HaBBIKAMHU COJIEPKATEIBHOTO B(OIIK-2)2
CBSI3aHHBIC B
. o0cyxaeHus npodiieM, KOTOpbIe
npodecCHOHANTBHOM N
OTpakKeHbI B JAHHOM TUCIUITIMHE;
JIeATEeIbHOCTH. .
—  TEeXHUKOH  HCIOJB30BaHUS
TeopeTndeckux u npaktudeckux | B(OIK-2)3
3HAHMH 10 DOKOJIOTMM PpacTEHMi],




Koa m HamMeHoBaHHe

Kon IInanupyemslii pe3yabTat Kon
HanmeHoBanue HHAMKATOpa
KOMIIeTeH o0yueHUst noxka3zarteJist
KOMIeTeHINH JAOCTHKEHHS
11701 Mo AUCHMILINHE OCBOCHUS

XKHUBOTHBIX M MHKPOOPTaHH3MOB B
PO eCCHOHANBHOM JESITENFHOCTH.

Ymern:
— pasbupaThcs B MeEXaHH3May
BO3JICHCTBUS ¢axropoy Y(OIIK-2)1

OKpY)KaloIliei cpensl Ha pacTeHHM|
KMBOTHBIE 1 MHUKPOOPTaHU3MBI;

— TIOHUMATh MPOLIECCH)]
B3aUMOJAEHCTBUS OpraHu3MoB apyr ¢ Y(OIIK-2)2
ApYrom;

— OTIPEIETATh HEOOXOANMBIC
pecypcsl 1 ycaoBus i komdoptHol Y(OIK-2)3
KHU3HEACATCITHBHOCTH JKHBBIN
OpTaHH3MOB;

— cobmpatp, o0oOpabaTeiBaTh ¥
HUHTEPIPETUPOBATH ¢ Y(OIIK-2)4
UCIIOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTHH JaHHbIE, HEOOXOMMBIC
UL TTOHUMAaHUS MPOLIECCOE
W3y4yaeMOU AUCIUIUINHBI.

3 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

VYuebHas aMcUUIUIMHA «ODKOJIOTUS PACTeHUH, >XUBOTHBIX M MHKPOOPTaHU3MOBY SIBIISETCS
TMCHIUIUIMHON 0053aTEIbHONM YaCcTH B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMEI.

[Ipy w3yyeHUM JAUCHUIUIMHBI «OKOJIOTUS PpACTCHHMM, JKUBOTHBIX M MHUKPOOPIaHHU3MOB)
HCIIONB3YIOTCSA 3HAHUS 110 TAKUM JUCLUIIIMHAM, KaK:

Obwas sxon02us — TPUHLMIBI HBOJIIOLMOHHON 3KOJOIMM, OCHOBBI CTPYKTYPBl HOIYJISALUH,
MOMYJISIIMOHHAs JIMHAMUKA M TeHEeTHKa MOMYJSAUi, 3aKOHOMEPHOCTH MAEUCTBUS OMOTHYECKHX U
abnoTHyecknx (akTOpOB, IKOJIOTHYECKHE MEXaHU3MBbI a/IalTallui.

Buonozus — pazHOOOpa3ne JKUBbIX OPraHU3MOB U MX PAaCIpOCTPaHEHUE.

l'eoepaghuss — npupogHBIE U TPOU3BOJCTBEHHBIE TEPPUTOPHATIbHBIE KOMIUIEKCHI U HX
KOMITOHEHTBHI.
Mukpobuonocuss — pa3HOOOpa3ue MHUKPOOPTaHU3MOB, (DYHKIIMOHMpPOBAHHE, MPOLECCHI

B3aUMOJCHCTBUSA C O CPEIOUN U IPYTUMHU OpraHu3MaMu

Buopasnoobpasue — pasHooOpas3ue *KHU3HU BO BCEX €€ MPOSBICHUAX

3HaHMUS 10 JAUCHUIUIMHE «ODKOJIOTHSI PACTeHHM, XUBOTHBIX W MHUKPOOPTaHU3MOB» OyayT
UCIOJIb30BaHbl OOYYAIOMIMMUCS TNPU M3YYEHUH TaKUX JUCHUIUIMH, Kak: «OKOJOTHS YeJIOBEKay,
«OKOJIOTHsl BOJHBIX OOBEKTOB», «AHTPOIOIEHHOE 3apsI3HEHHE OKPYXKAIOLIEH Ccpenb», a TaKkKe
HEOOXOAUMBI JJIi TPOXOXKIACHUS TEXHOJOIMYECKOW (MPOEKTHO-TEXHOJIOTHYECKON) MpPaKTUKU, JUIs
MOATOTOBKU BBITYCKHON KBaJU(UKALIMOHHON paOOTHI.



4. Conep:xkaHue TUCHUILIAHBI
4.1 Temamuueckuii n1aH OUCYUNTUHDL

Ounas ghopma 0byuenus
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Pa3znea 1. Ikos0rusi pacrenuii Tecr,
72 45 18 27 - 27 pedepat
Tema 1: DOxkonorus pacTeHUM Kak Ompoc,
JMCIAILIMHA MPaKTHIECK
4 4 2 2 - 2 ne 3aJaHus
Tema 2: DKOJIOrMYECKHE €TUHUIIBI IpakTuyec
KHe
8 6 2 4 2 3a7aHus
Tema 3: BiugHue 5KOJOTHYECKUX IpakTuyec
(aKkTOpOB Ha pacTCHUS Kne
46 27 12 17 - 17 3a7laHus
Tema 4: YcTOMYMBOCTH pacTEHUU K TpakTiyec
BO3JICHCTBHUIO HeOJIaronpusATHBIX KHe
(hakTopoB 14 8 2 6 _ 6 3a/aHus
Pa3gen 2. DK0JI0rHs JKUBOTHBIX Tecr,
72 45 18 27 - 27 pedepat
Tema 5: Dxojorus >XHUBOTHBIX Kak IIpakTiyec
JHUCHUILINHA KHe
4 4 2 2 - 3a7aHus
Tema 6: OcobenHocTn u IpakTuaec
3aKOHOMEPHOCTH pacnpocTpaHEHUs Kne
3alaHus
JKUBOTHBIX OPTaHN3MOB 13 8 4 4 - 5 8
Tema 7: BimsHue 5>KOJIOTHYECKHX IMpakTruec
(hakTOpOB Ha )KMBOTHBIX Kne
28 18 6 12 — 10 3a1aHus
Tema 8: OKONOTUs  KHBOTHBIX IMpaxtuuec
KHe
MIPUPOIHBIX CPeT
PYp p 27 15 6 9 — 12 3a7aHus
DK3aMeH 36 36
Bcero: 180 | 90 | 36 54 - 54 36
Pa3nea 3. DxoJiorus Tecr,
MHKPOOPTraHNu3MOB 72 | 45 | 18 | 27 - 27 | pedepar
Tema 9: Dkonorus MHKPOOPTraHU3MOB Ompoc,
KaK HayKa MIPaKTHYECK
6 4 2 2 - 2 W€ 3a1aHus
Tema 10: Mopdomnorust u ¢Gpu3noIorHs IpakTHuec
MUKPOOPTaHU3MOB 23 8 2 6 15 | We3anaHus
Tema 11: AyToKOJIOTHS U CHHIKOJIOTHS Ompoc,
MHKPOOPTraHU3MOB TpaKTHHYCCK
29 18 6 10 - 15 | we 3amanwus
Tema 12: DKolorudeckue CBI3H B Ipaxrnyec
MHUKPOOOIIEHO3aX Kune
29 10 2 10 - 15 3a7aHus
Tema 5: Yyactne MHKpPOOpPraHusmMoB B | 21 8 4 4 - 13 | Ilpakruyec




KpPYroBOPOTE BEIIESCTB

KHUC

3aJaHUus
36 36
Bcero: B
144 48 16 32 60
Hroro: | 180 90 36 54 - 54 36
3aounas hopma obyuenus
KonrtaktHas pabota
5 10 BUJIaM y4eOHBIX - 2 %
g 3aHATUN s g S E
g 5 = = £ 5
S & 5 < S 5
g 3 0 o g & ) g e
HaunmenoBanue pa3nenos u tem o 4 g = 58 == = K
5 z S o % a3 | e z Z 5 o
5| &§| E|gE| 5 |8% £8 B &
M = 2 | 55| 88 |= ) =
=¢ o £ 3 Qs < Q S H
> = s Lg o | O o ot
< o = =~ 5
= =
Pa3nea 1. Dxosiorust pacrenuii Tecr,
64 5 3 5 - 59 pedepar
Tema 1: Dxomorust pacTeHHd Kak Ompoc,
JTUCLUIIINHA MPaKTHUYECK
17 2 1 1 - 15 ve 3aJaHust
Tema 2: DxonornueckKue eIUHUIII IMpakTiyec
KUe
17 2 1 1 - 15 3a7aHus
Tema 3: BiusgHue 5KOJOTHYECKHX Ipakrnyiec
(bakTOpOB Ha pacTeHUs Kkue
17 2 - 2 - 15 3a7aHus
Tema 4: YCTOHYMBOCTH pacCTEHHHl K TIpakTHyec
BO3JICHCTBUIO HeOIaronpusITHBIX Kne
(bakTopoB 16 2 1 1 . 14 3a/1aHus
Pa3znen 2. Ik010rust ;KUBOTHBIX Tecr,
68 8 3 5 - 60 pedepar
Tema 5: Dkojorus >KHBOTHEIX Kak IIpakTiaec
JUCITATIINHA Kue
17 2 - 2 - 15 3a7aHus
Tema 6: OcobenHocTH u Ipaxrnyiec
3aKOHOMEPHOCTH pacpocTpaHeHHUs ke
3aJaHus
JKUBOTHBIX OpPTaHHM3MOB 17 2 1 1 - 15 8
Tema 7: BiusHue 3KOIOTHYECKUX HpakTiaec
(akTOpPOB Ha JKUBOTHBIX e
17 2 1 1 - 15 3a7aHus
Tema 8 Dkojgorus  KHBOTHBIX HpakTiaec
KHe
MPUPOAHBIX CpeT
pHb p 17 2 1 1 - 15 3a7aHus
OKk3aMeH - 9
Bcero: 144 | 16 6 10 - 119 9
Paznen 3. Dkosorus Tecr,
MHKPOOPTraHU3MOB 171 | 20 | 8 12 - 151 | pedepar
Tema 9: DKkomoruss MHUKpPOOPTaHHU3MOB Ompoc,
Kak HayKa HPpaKTUICCK
34 4 2 2 - 30 ue 3a1aHus
Tema 10: Mopdosnorus u ¢usnonorus [paxTHuec
MUKPOOPTraHU3MOB 34 4 2 2 - 30 | me 3amanus
Tema 11: AyTOKOJIOTHS U CHHAKOJIOTHUSA Ompoc,
MHUKpPOOPTaHNU3MOB TIPaKTHICCK
33 3 1 2 - 30 | we 3agaHus
Tema 12: Dkolormdyeckue CBsS3U B IpakTuyec
MHUKPOOOIIEHO3aX 35 5 2 3 - 30 Kue




3aJaHus
Tema 5: Yyactre MHUKpPOOpPraHu3MOB B Hpakruuec
KHC
KPYTOBOPOTE BEHICCTR 35 4 1 3 - 31 3aJ]aHUS
JK3aMeH 9 9
Bcero: - 9
180 20 8 12 151
Hroro: | 324 36 14 22 270 18

4.2 Cooepircanue oucuyuniunl

Pa3nes 1 DkoJiorusi pacreHui

Tema 1: Ikoj10rusi pacTeHNH Kak JUCHUIIHHA

Jlexyus

HcTtopusi skonormyeckoro usydeHus pacteHuid. Mcropus skonorun pacreHuit no XX B.
CoBpeMeHHBIH ATal pa3BUTHS SKOJOTUH pacTeHUil. MecTo U pojb 3KOJIOTUU PaCTEHUI B CUCTEME HayK,
CBA3b C Apyrumu Haykamu. CopepskaHue, LIeNM M 3aJa4d SKOJOTMU pacTeHUil. OCHOBHBIE METO/bI
9KOJIOTMM PACTEHHl: HaOJI0JIEHUE, IKCIEPUMEHT, MojeiarpoBaHue. O0acTu MPUMEHEHUS 3KOJOTUU
pacTeHui.

Ocnognbie noHAmuUs memul. SKOJIOTHUSI PACTEHUH, IEPBbIE HayUHbIE UCCIIEJOBAHMSI, KaCAIOLIHECs
9KOJIOTMH pacTeHHi, OoraHnyeckue 3HaHUA CpeqHEBEKOBBs, OOTaHWYECKHE HCIIeoBaHus Benmukux
reorpa@UYecKuX OTKpbITHHA, wu3ydeHue pactenuit K. Jluaneem, OoTaHWYeCKHE WCCIEIOBAHUS
COBPEMEHHOr0 Tepuoja UCCIeNoBaHui, Ouoreorpadusi, cpega OOUTaHHS PACTEHH, IOJIEBbIE
HAOJIOACHNUS, SKCIEPUMEHTB B IUIE M JIA0OPATOPUHU, METOHA AKOJOTHUYECKUX PAIO0B, MOJEIUPOBAHUE
9KOJIOTUYECKUX MTPOLIECCOB.

Bonpocul ona camokonmpons:

1. Yro BkIIOYAET B ce0sl MOHATHE «IKOJIOTHS PACTCHHI»?

2. KaxkoBa CBSI3b 9KOJIOTHH PACTCHHIA C APYTUMU HAyKaMu?

3. Kakue ncropuueckue 3Tarbl IporIeHbI 3KOJOTHEH pacTCHUIN?

4. Teopernueckoe U NPUKIATHOE 3HAUEHUE SKOJIOTUU PACTEHUI.

5. Kakue MeToJIbl SKOJIOTMUECKUX HCCIEAOBaHUN Hanboyee 4acTo MCIONb3YIOTCS B 9KOJOTUU
pacteHuii?

6. Ilepeuncianre MaTeMaTHUECKUE METO/IbI M PACCKAXKUTE 00 UX COJIEPIKAHUH.

7. Tlepeuncnute SKCIIEpUMEHTAILHBIHE METO/IbI U PACCKAXHUTE 00 UX COJCpKAaHUH.

IIpaxmuueckoe 3anamue

Bonpocul onsa obcyscoenus:

1. CraHoBieHM€e 3KOJIOTHH PACTEHUM, €€ ONpeIeICHUsS] U 3a/1auH.

2. DKOJOrus pacTeHHi Ha COBPEMEHHOM 3Tare.

3. CBs3b DKOJIOTHH PACTEHHH C IPYTUMHU HayKaMH.

4. OO6sacTy MPUMEHEHHsI SKOJIOTUH PaCTEHU.

Bvinonnenue npakmuyeckux 3a0anuii:

1. 3anomHuUTh TabauIly 00 Tanax cTaHOBICHUS YKOJOTHH PACTEHHH B UCTOPHUHU.

2. HapucoBars cxeMy CBSI3M COBPEMEHHBIX HAIpaBJICHUI HCCIIEOBaHUI B 00JACTH YKOJIOTHH
pacTeHHii ¢ APYTUMHU HayKaMH.

3. IIpoBectn anamm3 obnacTeil MPUMEHEHHS YKOJIOTUU PACTCHUH.

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

Tema 2: Jxoj10ru4eckme eIMHUIBI

Jlexyust

BrHyTpuBHI0BBIE KONIOTHYECKHE eaUHULBI. Pactutensubie ocoou. buorumnel. [{enonomymnsiun.
Oxorunel. Okaasl. HaaBumoBble 3KOJOTMYECKHE €IMHULBI. OKOJIOrMYecKue rpynnsl. KW3HEHHbIE
(dbopMbI pacTeHuil: cucreMa *)U3HEHHbIX QopMm pactenuilt K. Paynkuepa, kiaccupukanus KM3HEHHBIX
¢dopm pacrennii J[.Mromnepa —/lemOya u I'. Dnnenbepra, cuctema >ku3HeHHBIX ¢GopMm pactenmii M.I'.
CepebOpsikoBa, knaccupukanus >KU3HEHHbIX (opm pacrennit A. ['ymOonpaa. Dkomorumdeckas



TeTePOreHHOCTh MOMYJSIHMA pacTeHHH. DKOOHOMOP(BI. ApPXHUTEKTYypHBIE MOIETH. DKOJIOTHYECKUE
HUIIY pacTeHuil. DUTONEHOTHYECKU U (PU3HUOIOTHUECKUI ONITUMYMBI PaCTCHHI.

OcHosHble NOHAMUSL MeMbl: apeaibl BUAOB, PaCTUTENbHBIE OCOOM, DKOJOrMYECKas €AMHHUIIA,
IIPOCTON MHIBUJ, CIOXHBIM MHAMBUJ, KOJOHUS, KJIOH, OMOTHIIbI, LIEHOMOIMYJIALUN, TeHOTUIIHYECKUN
NONUMOP(PH3M, KIMMATHUECKHUE HKOTUIBI, Teorpa@UuecKue HKOTUIBI, HAa(uyecKkre SKOMUTEHI,
OMOTHYECKHE SKOTHIIbI, 3Kajla, SKOJOrHyeckas MoIu(UKALMs, H5KOJIOTMYecKas TIpymma, 3KOJOro-
TOIIOJIOTUYECKAsi ~ aCHEKT, SKOJIOTO-(pU3MONIOTUYECKUN acleKT, >Ku3HeHHas (opma, 3K00noMopdsl,
apXUTEKTYpHBIE TUIIbI, IKOJIOTHYECKasl HUIIA, (PUTOLEHETUYECKUHA ONTUMYM, ¢bu3nonornueckuit
OTITUMYM.

Bonpocwi ona camoxonmpons:

1. HaszoBuTe BHYTPUBUAOBBIEC SIKOJOTHIECKUE STUHHIIBI.

2. Kakue OGMOTHIIBI ¥ SKOTUIIBI BBIICIAIOT?

3. HazoBute ocHOBHBIE KJIaCCH(PHUKAIINN KU3HEHHBIX (POPM PACTCHHIA.

4. Kaxkue s3x06nomMop(dsl BEICIAIOT?

5. HazoBure QUTOICHOTHYECKHUH U (PU3UOTOTHUECKUI ONTUMYMBI paCTEHUH.

IIpakmuueckoe 3ansamue

1. U3yuuth kiaccu(uKauio S>KU3HEHHbIX (GOpPM pacTeHH, mpeanoxeHHyro Kpucrenom
Paynkuepom (1905, 1907):

a) Beienute kputepuii B ocHoBe Kiaccupukanuu K. Paynkuepa;

0) BemmosauTh pucyHok «Ku3HenHsie popmbl pacTeHnid 1o PayHkuepy (cxema)y;

B) OrmeTuth M 0003HAUUTh HAa PUCYHKE 3UMYIOIIME IIOYKM BO30OHOBJIEHHS, YPOBEHb HX
PacroJI0KEHUsI U COOTHOIIEHUSI OTMUPAIOLIUX U NIEPE3UMOBBIBAIOIIUX YACTEH;

r) 3anoJHUTh TabauLy «XapakTepUCTHKAa OCHOBHBIX TUIIOB XM3HEHHBIX (opM pacteHuit mo K.
Paynxuepy (1905, 1907)».

1) Brelueptuth cxemy-pucyHOK «COOTHOLIEHHME JKM3HEHHBIX ()OpM B 30HAJBHBIX THIIAX
pactuTtensHOCTH 3eMHOro mapa (mo P. Yurrekepy, 1980)», oTpaxaromyro CBs3b KHU3HEHHBIX (HOpM U
9KOJIOTUYECKUX YCII0-BUHM MX CYILIECTBOBAaHUSA (KJIMMATA).

2. Cnanatb BBIBOJ.

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

Ipakmuyeckoe 3ansamue

1. M3yuuts knaccudukanmio ;xM3HEHHbIX popM pacTeHuil, npeaioxennyto N.I'. CepeOpsakoBbIM
(1962, 1964).

a) BeiaenuTe kaTeropum 3Ko0J0ro-MopQoOJOTrHYecKOr KiacCU(PHUKAUU U KPUTEPUl B OCHOBE
9TOTO MOAPA3AECIICHNUS.

0) Bplienutb MUKPOCTPYKTYPHBIE IMOAPA3JCIECHUS 3KOJIOr0-MOpP(HOIOTUYECKUX KaTEeropuil mo
pa3NUYHBIM IPHU3HAKAM; IO CIOCO0Y MUTaHUs, MO MOP(OIOrHYECKMM OCOOEHHOCTSIM IOJI3EMHBIX
OpraHoB, IO HAIIPABJIEHUIO U XapaKTepy pocTa MoOeros;

B) BpIuepTuTh cXeMy, OTpa)Karollyl0 COOTHOIIEHHE OT/AEIOB W THUIOB XH3HEHHBIX (opM
BeTKOBBIX pacTeHuit (mo U.I'. CepebpsikoBy, 1964).

r) 3apucoBaTh OCHOBHBIE >KH3HEHHBIE ()OPMBI, BBHINOJHUB PUCYHOK «lIpumepsl >Ku3HEHHBIX (hopMm
MOKPBITOCEMEHHBIX pacTeHui no kinaccupukanuu N.I. CepebOpsikoBay.

n) 3anoiaHUTh TaOMUIy «XapaKTepUCTHKa OCHOBHBIX THIOB >KU3HEHHBIX (POPM I[BETKOBBIX
pactenuii o N.I'. CepebpsikoBy (1962, 1964)».

2. ChenaTh BLIBOIEL.

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

Tema 3: Bausinne 3xos10rndeckux pakropoB Ha pacTeHHs

Jlexyust

Pa3znoo6pasue sxonoruueckux akropos.Kinaccuduxanus sxonornueckux (axropos.TemnnoBoit
pexxuM MectooOuTaHuil. OCOOEHHOCTH CYTOYHOTO M TOJ0BOro xoxaa temmeparyp. OCHOBHbIE
TepMHUYECKHe nosca o odecneueHHOCTH TerioM. deHosorus. TemioBol peuM JIECHBIX COOOILECTB.
Temmnepatypa yacteil pacrenus. Bo3aeiicTBre TemnepaTypsl Ha )KU3HEHHbIE (DYHKIIMU pacTeHHs (pocCT,



¢doTocuHTe3, AbIXaHHE, TPAHCTIHPALHIO). JleficTBHe AKCTpEeMaNbHBIX TEMIIEpaTyp Ha pacTeHus. Biusaue
Ha pacTeHUs] HU3KUX TeMIEparyp. 3UMHHI TOKOM, cTpaTuuUKaIms, spoBu3anus. Mopo30CTOHKOCTh U
3UMOCTOMKOCTh. [loBpexmaromiee AEHCTBHE HHU3KUX TEMIIEpaTyp W 3alUTHbIE (DYHKIUH PACTCHHIA.
BozneiictBue Bbicokux Ttemmeparyp. llpucnocoOienus pacTeHHil, NpedoTBpallaolue Ieperpes.
DKOJIOTUYECKHE TPYIIIBI PACTEHUN IO OTHOLICHHIO K TEILTY 10 DJUIEHOepTy.

CaeroBoii pexxuM. CrieKTpajabHbIA COCTaB CBETA. bajaHC COTHEYHOM pagualii Ha TOBEPXHOCTH
3emsn. XapakTEepUCTUKU CBETa, NPUHUMAEMOr0 pacTEHUEM: KayeCTBEHHbIE, KOJNYECTBEHHBIE.
DKOJIOTHYECKHE TPYIIbl PACTEHUH MO OTHOIICHUIO K CBETY; X MOP(HOIOrHYecKre U aHaTOMHYECKHE
ocobennoctu. Ilpucrnocobnenus pacTeHHiI K CBETOBOMY pEeXHMY. BiusHue cBeta Ha CTPYKTYpY
OpraHoB, POCT, pa3MHOKEHUE, TpaHcHHupaluio, GoTocuHTe3. CBETOBON pPEXHUM JI€PEBbEB, JECHBIX U
JIyTOBBIX TPAaBAHUCTBIX pacTeHU. POTONEPUOAN3M, Er0 HIKOJIOTHYECKOE 3HAUCHUE.

["a30BbI1 cocTaB BO3ayXa. ODKOJOTMUYECKOE 3HAUEHHE KHUCIOpOJa BO3/1yXa. OKOJOTMYECKOe
3HAUEHUE JMOKCUAA YIJIepoja BO3AyXa. OKOJOTMYECKOE 3HAUEHUE HENOCTOSHHBIX KOMIIOHEHTOB
Bo3ayxa. [louBeHHBIH KHCIOPOA KaK JUMUTHpYOmuA ¢akrtop. Jlpixanue mouBbl. Bo3aelicTBue Ha
pacTeHHsl OCHOBHBIX 3arpsi3HuTesel Bo3nyxa. MHaukanus 3arpsi3HEHUs BO3JyXa 10 PACTUTEIbLHOMY
MOKpOBY. Brnusinue nepemeniieHus: BO3AyIIHBIX MacC Ha PACTeHUs: aHEMO(DUIIHS, aHEMOXOPHSI, BETPOBOE
UCCYILIEHUE, MEXaHUUECKHUE MTOBPEKICHMUSL.

Ocanku, OTHOCUTENbHAs BIAXHOCTh BO3lyXa. Boma B pactreHun. COBMECTHOE BO3JACHCTBUE
BJIQXKHOCTH M TEMIIEpaTypbl Ha 30HAJIBHOE pAaCIpelie]IeHHE pacTUTEIbHOro MoKpoBa. Pacmpenenenue
0CaJIKOB B PACTUTENbHBIX cOO0IIeCTBaX. DKOJOTUUECKHE TPYIIIbI PACTEHUH 110 OTHOIICHUIO K BOAHOMY
pexxumy. Kareropum mouBeHHOH BoAbl. JlocTymHOCTH BOABI aisi pacTeHuid. Mopdomornueckue,
aHaTOMUYecKHe U (HU3MOJOTHYECKHE MPUCIIOCOOJICHNS PACTeHHUI K 3aTPyIHEHHOMY BOJOCHAOKEHUIO.
DKOJIOTMYeCcKoe 3HaueHue TpaHcnupauuu. PaxTopsl, BIUSIOLIME Ha TpaHcHupauuio. Ponb BoJbl B
ONBLJIECHUH, OILUIOAOTBOPEHUU U PACIPOCTPAHEHUM PACTEHUN. DKOJIOTMUECKOE JNEHCTBUE HA PACTEHUs
CHEra M JpJa.

OCHOBHBIE CBOWCTBA MOUYBBI U X 3KOJIOTMYECKOE 3HaueHue. CTPyKTypa MOYBbl. DKOJIOTHYECKOE
3HAQ4YECHME PEaKIMU IIOYBEHHOIr'0 pacTBopa. ['pynmsl pacteHuit no otHouieHuto K pH nmouskl. [louBeHHbIN
a30T, MCTOYHMKM a30Ta B 1mouBe. CumOuoTHYeckass UM HecUMOMOTHYecKasa3oTdukcarms,
aMMoHHUKamsi, HuTpudukanus. Jlenutpupukanus. OKOIOTHYECKHE TPYNIBl PacTeHUH 1o
OTHOILIEHUIO K a30Ty. 3acojleHHble MOYBbl. MHAMKalMs TOYBEHHO-TPYHTOBBIX YCJIOBHH IO
pacTUTEILHOMY MOKPOBY.

Tunsl OTHOIIEHUH pacTeHUil ¢ ApyruMM opraHusMamu. Asutenonatus. durodarus v 3ammra
pactenuii ot Hee. CoJeHCTBUE JKMBOTHBIX pPAa3MHOKEHUIO U PaCIpOCTPAHEHHUIO PACTEHMA:
SHTOMO(DUINS, OPHUTODUINS, 300X0pHsl. B3auMOBIMsIHMSA pacTeHUil: mapa3uTH3M, MOJYNAPa3UTH3M,
CUMOMO03, MU(UTU3M, JIMAHBl, MEXaHUYECKHE BO3ACHCTBHS, KOHKypeHIUs. OTHOLIEHUS pacTeHUU C
Napa3uTUYECKUMHU OPraHU3MaMU U YCTOHYHMBOCTb K MH(PEKIUH.

HcTOYHUKM  aHTPOINOT€HHOTO BO3AEMCTBUS HAa  pacTUTENbHble OpraHu3Mbl. CTeneHb
AHTPOIIOTEHHOT'O BO3JEHCTBUS HAa COBPEMEHHOM JTalle Pa3BUTHUS: YHHUYTOKEHUE BUJOB, COKpPAILLECHHE
YUCJIIEHHOCTH M AapeajioB, CHHAHTPOIIHbIE BUJbl, HMHTPOAYKIHUS, H3MEHEHHE SKOJIOIMYECKUX
ocoOeHHocTel MecTooOuTaHuil. OcOOEHHOCTH arpo(QUTOIIEHO30B, PYAEPATLHON PACTUTEIBHOCTH.

Ocnognbie nouamusi memul. SKOJIOTUYECKHE (PAKTOPHI, SKOJIOTUUECKHE PECYPCHI, SKOJIOTHUYEKCHE
YCJIOBHS, SKOTOII, OMOTOI, 30HA ONTHUMYMa, 30Ha IeCCUMyMa, KapIMHAJIbHbIE TOUKH, ayTIKOJIOTHYECKUIA
ONTUMYM, CHHAKOJOTHYECKUH ONTHUMYM, MpPaBWIO SKOJIOTMYECKON WHIAMBUAYAIBHOCTH BHJIOB,
CTEHOTEPMBI, 3BPUTEPMbI, 3aKOH MHUHUMYMa, MPHUHLUUI OTrpaHUYMBAIOIUX (AKTOPOB, 30HA
TOJIEPAHTHOCTH, 3aKOH KOMIIPEHCAIUH, TPABUJIO ITOCTOSHCTBA MECTOOOUTAHUS, TPABUIIO MPEABAPEHUS,
MIPABUJIO CENIEKTUBHOCTH JeHcTBUS (akTopa, (POTOPELENTOpPhl, KOMIIACHBIE PACTEHUs, MAKCHUMAJIbHOE
CBETOBOE JIOBOJHCTBUE, MHHHMAJIbHOE CBETOBOE JOBOJBLCTBUE, HHJAEKC JIUCTOBOW TMOBEPXHOCTH,
(OTOCHHTETHYECKH aKTHBHAs paauaius, ¢oroMopdo3sl, hoTonponusm, GoToauHaMu4ecKoe 1eHCTBHE,
mucoTuyeckas 30HAa Bojgoema, sydoruueckas 30Ha Bojpoema, ¢Goromopdorenes, (HUTOXpOM,
KPUNTOXPOM, (POTOAKTUBHOE OTKpBIBaHHE, (OTOTAKCUC, (OTOJBIXaHHUE, TIeMUO(UTHI, CIHOPUTEHI,
TEHEBBIHOCJIMBBIE PacTeHUs, (POTONEPHOJ, TEII0Ta HUCHApEeHUs, MeHHOMOP(O3, JaTEHTHbIE T'PAaHULIBL,
JeTajdbHble TPAHUIBL, TEPMOINEPHOANU3M,TEIUIONIOOMBBIE PACTEHUS, XOJOOJIOOMBBIE PpACTEHUS,
ME30TEpPMHBIE  PACTEHUS,TEPHMOCTPECC, BBIHYXKICHHBIH IOKOH, TEPMOCTOHKOCTb, (eHOJorus,
¢denodaspl, (eHONOrHYecKre CIEKTPbl, ToMeocTaTuyeckas BOJa, TWApaTypa, MOWKHUIIOTHIPUYECKHUE



pacTteHusi, TOMOHOTHIPUYECKHE PACTeHHUs, THAPOCTA0MIIbHBIE pacTeHUs, TUAPOIaOUIbHBIE PAaCTEeHUS,
KcepoMOppu3M, TUIPOTPOIU3M, KOPHEBOE HaBJICHHE, TPAaHCHUPALUS, TMTPOCKOMUYECKHE JBHXKEHUS
pacTeHuil, MoNHAas BJIATOEMKOCTh IOYBBI, MOJIEBAsI BIArOEMKOCTh MOYBBI, KOA((OUIMEHT 3aBsiiaHUS,
rurpoduThl, Me30(UTHI, KcepopuThl, cKkapuukamus, mHeBMaTohopsl, 1uddy3HOE CONPOTHBICHUE Yy
pacTeHuii, Ta304yBCTBUTEIBHOCTh, TIa30yCTOMYMBOCTh, Ouomormueckuii 3ddexr, MyTyaausm,
aHTaroHW3M, KOMMEHCAIM3M, KOHKYPEHILIMS, aMeHCaJu3M, HEeWTpalu3M, MpOTOKOIepalus,
HKOJIOTUIYECKAsT KOHLEHIIHs, METa0OIuYecKass KOHILEMIMS, PEeryIsITOpHas KOHLENIHs, (DUTOHIUIBI,
MUKOpH3a, SHI0GUTH3M, ¢uTtodaru, GUTOMAPa3UThl, SIMU300XOPHBIE PACTEHHS, AHTPOIOTCHHBIE
(bakTophI.

Bonpocul ona camokonmpons:

1. Ha kakue rpymnisl JensTcst (pakTopbl OKpyKaromei cpeasi?

2. HazoBure u oxapakTepusyiiTe OCHOBHbIC aOHOT€HHBIE (PAKTOPHI.

3. Kakue ocHOBHBIE TpYyNIbl PACTCHUN IO OTHOIIEHHIO K YBIQKHEHHOCTH MECTOOOMTaHUS
BbIIETISIIOTCA? YKax)uTe MOP(OIOro-aHaTOMUYECKHE TPU3HAKU PACTEHUI KaXKI0H TPyIIIBL.

4, BnusHHe HA paCTEHUS BBICOKMX M HU3KHX TEMIIEPaTyp.

5. Kak Biuser Temmeparypa Ha pa3BUTHE H MOp(]oioro-aHaTOMUYECKHE OCOOEHHOCTU
pacrenuii? [IpuBenure npuMepsl TEPMOPHUIOB U KPHODHUIIOB.

6. Kakue rpynmsl pacTeHH MO OTHOIICHMIO K MHTEHCHUBHOCTHU OCBEIICHHS BaM H3BECTHBI?
[IpuBenuTe mpuMepsI MPEACTABUTENEH TUX IPYIIIL.

7. Yro Takoe ¢oTorepuoau3m?

8. IlpucnocoOiieHust pacTeHU K CBETOBOMY PEKHIMY.

9. Kak BamuseT XuMHUYECKHI COCTaB BO3/lyXa Ha JKU3HEIEATEIbHOCTh PACTEHUI?

10. Kak mnpucnocabnuBaroTcs pacTeHHs K ABIKeHHIO Bo3ayxa? IlpuBeamre mnpumeps
MOJIOKUTEIILHOTO JICHCTBUS BETpa.

11. BausiHue 3arpsi3HEHUS BO3/yXa Ha PacCTCHUSI.

12. Wnpukanus 3arps3HEHUs BO3/1yXa MO MOYBEHHOMY ITOKPOBY.

13. Onwumure BaustHKE 31adHUecKuX (PakTOpOB HA pa3BUTHE PACTEHUH.

14. VYkaxxuTe OCHOBHBIE IKOJIOTUYECKUE TPYIIIBI PACTEHHI 110 OTHOLIEHUIO K COCTABY IMOYBHI.

15. B yem 3akirovaercs BIHMsHUE pelibeda Ha paCTUTEIbHOCTh?

16. Kakue ¢akTopsl BHEIIHEH Cpeabl OTHOCITCS K OMOTHYECKUM (hakTopam?

17. Oxapakrtepu3yiiTe Ha mpUMepax MPOsBIEHUS 300T€HHBIX (PaKTOPOB.

18. Kak monpaznmenstorcs  (uTOreHHble  (akTopel B 3aBHCUMOCTHM  OT  XapakTepa
B3aUMOBO3/ICHCTBHS paCTEHU?

19. Oxapakrepu3yiTe aHTPONOT€HHBIN (akTop.

20. UYro Takoe naTpoayKims? KakoBo ee BnusHUE HA (hopy v taHamadr?

21. Kakoe 3Hau€HHE UMEIOT I'e0JIOTHYECKHE U UCTOpUIECKUe (PaKTOpbI?

22. B ueM BbIpaxkacTcs B3aUMOCBSI3b U B3aUMOBJIHSIHUE SKOJIOTHIECKHX (haKTOPOB?

Hpaxmuuecxoe 3aramue

1. M3yuuth MaTepual MO NPEACTABICHHBIM TEMaM:

1. OcHoBHBIE CTIOCOOBI MPUCTIOCOOJIEHUS PACTEHUH K (haKTOpaM OKpY’Karollen cpepl.

2. TlpucnocobiieHue pacTeHHUH K TeMIIepaTypHOMY (GakTopy

3. BnusHue cBera Ha CTPYKTYpY OpraHOB pAacTeHHMH, pPOCT, Pa3MHOXKEHHUE, TPAHCIHUPALHIO,
(dorocuHTes.

4. Bopa u ee posb B OMOJIOTHYECKUX CUCTEMAX.
[IpucnocoOaeHne pacTeHuii K HEJOCTATKY BIIary.
3HavyeHre TPaHCIIMPALIMKU B )KU3HU PACTEHUH U IS O /Iep>KaHMsI BOJAHOTO PeKUMa MOYB.
[TpucnocobieHne pacTeHNU K YPOBHIO KHCIOTHOCTH TTOYBBI.
[TpucnocobieHne pacTeHUit K MOBBILICHHOMY YPOBHIO 3aCOJICHHS.
[Tpuccobnenue pacTeHUI K COAEpKaHIO 3arps3HAIONINX aTMochepy ra3os.
10 [TpucnocoOneHne pacTeHnit K OnoTndeckuM (akropam — O0JIE3HSAM, BPEAUTEIISAM.
11. ®duznonornveckue OCHOBBI TPUMEHEHUS YIOOPECHHMIA.
12. Dxonoruyeckue rpymnmbl paCTEHUH MO OTHOIIEHHIO K a30TYy.
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13. CopeiicTBre )KUBOTHBIX PA3MHOXKEHUIO U PACTIPOCTPAHCHHUIO PACTCHH.

14. AaTpomnoreHHoe BO3/ICHUCTBUE HA PACTCHHUSI.

15. Ucromienne pacTUTEILHBIX PECYPCOB B PE3yabTaTe aHTPOIIOTEHHOTO BIIMSHUS.

2. TlonroToBUTH TOKIAJB, IO BBIOPAHHBIM TEMaM, MOJTOTOBUTHCS K OOCYKICHHIO.
Jlumepamypa:[2], [6], [12], [15].

IIpakxmuueckoe 3anamue
1. M3yuuts MaTepual 1O IPEACTAaBICHHBIM TEMAM:
1.BnusHue 3arpsA3HeHns BO3/yXa B TOpO/ax Ha paCTUTENbHbIE COOOIIECTBA FOPOJICKON 30HbBI
2.0npezeneHye ypoBHS U COCTaBa 3arpsi3HEHUS BO3/lyXa [10 BUJOBOMY COCTaBY pacTeHUH
3.YCTONYMBOCTD Pa3HBIX BUAOB PACTCHUN K PA3HBIM BUJAM 3arps3HEHUIN

4.BnusHKe NPOMBIIIJIEHHOTO U TPAHCIIOPTHOTO 3arpsiI3HEHUS CPEbl Ha PENPOLYKLUI0 PACTEHUN
5.Ponp pactenuid B ()OPMHPOBAHUU IKOCUCTEM IMPH XMMHUYECKOM 3arpsi3HEHUH OKPYKAIOIIEH

cpenbl
6. Db hekTUBHOCTh MPUMEHEHHS TIECTUIUIIOB
7.Bunpl nectuiuon
8.BnusiHue uCcoap30BaHus MECTULIMIIOB Ha PACTEHUS U OKPYKAIOIIYIO CPEIy
9.BunoBoii coctaB pacteHuii Kamuarckoro kpas.
10.Pactenus Kpacnoii kuuru Kamyatku
11.9unemuku pactennii KamuaTckoro kpas

12.0cobennocTr reorpauvaeckoro pacupeaeseHusi BUIOBOIO cocTaBa pacteHuid B Kamuarckom

Kpae.
13.BunoBoii coctaB U OOMIBHOCTh PACTUTENBHOCTH B paiionax Kamuarckoro kpas
14.0Ocobennoctu Kamyarckoro kpas, Kak MECTOOOMTaHUS PACTCHH.
15. UnTponykuus pactenuit B Kamurckom kpae.
2. [1oAroToBUTH AOKJIA/bI, 10 BEIOPAHHBIM T€MaM, IOJITOTOBUTHCS K OOCYXKACHHUIO.
Jlumepamypa:[2], [6], [12], [15].

IIpaxmuueckoe 3ansimue

1. I3yunTh OCHOBHBIE 3KOJIOTHYECKHE IPYIIITBI PACTEHUH, OTPAYKAIOIINX ITPHCIIOCOOICHHOCTD
OpPTraHU3MOB K OT/I€IbHBIM (haKTOpaM BHEIIHEN Cpebl:

a) OTIPE/ICITUTh PUHIIHIT BBIIEICHHUS YKOJOTHUECKUX TPYI PACTCHUH;

0) BBIICIUTH HanboJIee CyIecTBEHHbIE (PAKTOPHI CpeJibl, UMEIOIINE BaXKHOE
(dbopmooOpazoBarenbHOE U (PU3HOIOTHUECKOE 3HAUCHHUE;

B) BBIETHUTH SKOJIOTHYECKUE TPYIIBI PACTEHUH IO OTHOLIEHUIO K CBETY;

T') BBIJIJIUTH SKOJOTHYECKHE TPYIIIHI [0 OTHOIIEHHUIO K TEMIIEPaType;

B) BBIICTIMTDH YKOJIOTHYECKHE TPYIIIBI PACTEHUH IO OTHOLIECHHIO K BOJIE;

T') BBIJICJIUTH OCHOBHBIE YKOJIOTUYECKHE TPYIITBI PACTEHUH 110 OTHOLICHHUIO K TIOYBE;

1) 3anoaHUTh Tabauny «IIpucnocoOuTenpHble peakliuy pacTeHUI! OCHOBHBIX 9KOJIOTHYECKUX
TPYII»:

2. Chenarb BBIBOI.

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

Hpakmuqecme 3anamue

1. Onpenenuth BOAHBIN JAeDUIUT JUCTHEB pACTEHUN TpU PA3IUYHBIX YCIOBMSAX:
HKCIEPUMEHTAJIBHO JJOKa3aTh U3MEHEHHE BOJHOTO JIe(hUIuTa paTCeHUI MPU BapbUPOBAaHUH YCIOBUMN

OKpY’Kalollel cpesbl, MpoBes 1a00paTOPHOE UCCIIEJOBAHUE.
2. Tlocne mpoBeneHust pabOTHI MOTYICHHBIC PE3YIIBTATHI 3aITUCTH B TAOJIHITY:

3. CI[CJ'IE[TL BBIBOAbI, CPABHUB COACPKAHUC BOJbI B JICUTHAX U BOJHBIM I[C(I)I/II_II/IT paCTCHI/Iﬁ

IIPU PA3JIMYHBIX YCIOBHSIX.

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

Hpakmuqecme 3aramue



1. W3yuuth npeanokeHHblE paCTEHUs Pa3IMYHBIX BUJOB: TPAaBSIHUCTHIE, JPEBECHBIE U T.J. IO
MI€YaTHBIM U JIEKTPOHHBIM OOTAHUYECKUM SHLUKIIONEAUSM.

2. OmnpenenuTh K KaKOW HKOJIOTHYECKOH TPYIIE OTHOCHUTCS KaXJ0e W3 PACTCHHH 110
OTHOILICHHUIO K CBETY.

3. OmpenenuTh K KakoW SKOJIOTHYECKOH TPYIIE OTHOCHUTCS KaXJ0e M3 PACTCHHH 110
OTHOILICHHUIO K TEMIIEpaType.

4. OmnpenenuTh K KakOM 3KOJOTMYECKOM TPYIINE OTHOCUTCA KaxXJ0€ W3 PACTEHUH 110
OTHOILICHHUIO K BOJIE.

5. 3anucarb MOJTY4YEHHBIE PE3YJbTATHI.

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

Tema 4. YcToiiUMBOCTH pacTeHHii K BO3/1eiiCTBHIO HeOJIarONpPUSTHBIX (aKTOPOB

Jlexyus

OcCHOBHBIE NPHUCIIOCOOJICHUSI PACTEHUH K ACHCTBUIO HEOJaronpusaTHbIX (axkropoB. Peakuuun
pacTteHuil Ha Bo3ueHCTBHE cTpeccopoB. OTBETHBIE PEaKUWU PACTEHU Ha MOBpEeXAAromue (pakTophI:
cneunpuyeckue u Hecrienupuieckue. AanTUBHbBIE 3aIUTHO-IIPUCIIOCOOUTENIbHBIE PEaKIIMU PACTEHUI.
Crioco0HOCTh K pemnapanuu y pacreHuid. IIpucrmocoOuTeNbHbIE W3MEHEHHS pPAaCTEHUH Ha pPa3HBIX
YPOBHSAX OpraHU3alMU: PEaKLUU KIETOK Ha JieHCTBHE HEOJaronpusATHBIX (aKTOPOB, MEXAaHU3MBI
aJlanTalnyy Ha OpraHU3MEHHOM U MOMYJISIIUOHHOM YPOBHE.

OchosHble ~ nOHAMUA:  YCTOMYMBOCTh  pAacTeHUM,  KOMIIAPTMEHTAlMs,  pereHepanus,
MPUCIIOCOOTICHUS PACTeHUH, CTPECCOBBIE pealud pAacTEHHi, TOMEOCTas, IapaHeKpo3, penapanusi,
penaparopHasi 30Ha, (POTOpEaKTUBALMs, pernapaTuBHbIE CHOCOOHOCTH, CONPSKEHHAs YCTOWYMBOCTD,
aKTUBHBIE ()OPMEI.

Bonpocwi ona camoxonmpons:

1.  Yro Takoe cTpecc u CTpeccopbl?

2. Oxapakrepu3yiite ¢a3bl cTpecca y pacTeHUl.

3. UYro Takoe amanranus?

4.  C nomouibo KaKuX MEXaHU3MOB OHA JOCTUraeTcs?

5. B ueMm mposBisiorcs Hecneuu@uueckue U creuupuyeckue U3MEHEHHsI B OTBET Ha He-
OJaronpusTHHIE YCIOBUS?

6.  OxapakTepusyiiTe U3MEHEHHs CBOMCTB M CTPYKTYpPbl MEMOpaH MO/ BIUSIHUEM (aKTOPOB,
BBI3BIBAIOLINX CTPECC.

7. Yro Takoe yCTOMYMBOCTbH PACTEHHI?

8. Kakme Tunbel ycTOWYMBOCTM BaM H3BECTHBI? UYUTO HAa3bIBAlOT  «COMPSKEHHOU
YCTOWYUBOCTBIO»?

9. Korzma BO3HHMKaeT BOAHBIM JePUUUT B pPacTeHHH, K KaKUM I€PBOHAYAIbHBIM U
MOCJIEAYIOLIUM TOCIEICTBUAM OH NpuBoANUT? UTo Takoe kcepouThl?

10. Kakue ¢uznonornueckue MpU3HAKU XapaKTepHbI U1 TaKUX TPYHN Kcepo(UTOB, Kak
CYKKYJIEHTBI, TeMUKCEPOPUTHI, IBKCEPODUTHI, MTOUKUITOKCEPOPUTHI?

11. Kakue Qu3MOIOrHYECKHE METOIbl MOXHO PEKOMEHAOBaTh MJIs ONpeAeTeHUs HYX-
JTAEMOCTH paCTeHUM B MOJIuBE?

Ipakmuueckoe 3ansamue

1. BbINONHUTH YCTaHOBJICHHWE YCTOWYMBOCTH  PACTCHHH, TPOBEIAS  MPAKTHYECKOE
(mabopaTopHOE) HCCIIeT0BaHHE.

1. Ompenenuts 3aIUTHOE AEHCTBHE CaxXOpO3bl HA IMTOIUIA3MYy TPH OTPHUIIATEIBHBIX
TeMITEpaTypax

2. Cnenath BBIBOABI O 3HAUYEHHH Caxapo3bl KaK 3allMTHOTO BEIIECTBA MPH 3aMep3aHHuu
pacTeHui.

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

Pasznen 2. DKo0J10rus ;KHBOTHBIX
Tema 5: DKo0rus ;KHBOTHBIX KaK AUCIUIIJIMHA
Jlexyust



Kparkas ucropusi m3ydyeHUs 5KOJIOTMHM XKUBOTHBIX. [Ipeamer, 3aiaud 3KOJIOTMHM KUBOTHBIX.
MecTo u poJib DKOJOTHH JKMBOTHBIX B CHCTEME HAyK, CBS3b C ApYruMu Haykamu. COBpEeMEHHBIC
METOJIbI MCCIIEAOBAHMS YKOJIOTHH JKUBOTHBIX.

OcHogHble noHAmMuUs memvi. 300JO0THS, SKOJIOTHS >KMBOTHBIX, SKOJOTHMYECKOE HCCIIEIOBaHHE,
MOJICTTUPOBAaHUE, TPHUHIIUII CHUCTEMHOCTH, cTaTUcTHueckue meronabl, J. I'ekkens, K. Mébmuyc, I'.T.
BunbGepr, 6uorieHoorusi.

Bonpocwt ons camokonmpons:

1. KakoBa poJib OTEYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B CTAHOBJICHUU W PA3BUTHH DKOJIOTHH
JKMBOTHBIX ?

2.JlaiTe onpeesieHre MOHATUIO «DKOJIOTHS KUBOTHBIX». Ha30BUTE OCHOBHBIC 3a/1a4l SKOJIOTUH
’KHBOTHBIX.

3. C kakuMu HayKaMH CBsI3aHa U34aeMasi Hayka?

4. KakoBbl OCHOBHBIE COBPEMEHHBIE METO Il UCCIICIOBAHUSI SKOJIOTHH KUBOTHBIX?

IIpaxmuueckoe 3ansamue
1. U3yuuth npeacTaBICHHBI MaTepuan OO0 HCTOPUU CTAHOBJIGHUS HAaKU U ee
OCHOBOIIOJIOKHUKAX
2. 3anogHUTH TaOIHILY O JAHHBIM, YKa3aHHBIM B IIPEJCTABICHHOM MaTepHale.

Hepnon Hccnenosarens OCHOBHBIE HAay4HBIC Hay‘IHbIe TPYAbL
JOCTHIKCHUA

3. JlaTh XapaKTEepHCTHKY COBPEMEHHBIM METO/IaM UCCIICIOBAHHS SKOJIOTUH JKUBOTHBIX.
Jlumepamypa:[1], [4], [8].

Tema 6. Oco0eHHOCTH ¥ 3AKOHOMEPHOCTH PACIIPOCTPAHEHUSI ) KUBOTHBIX OPraHU3MOB

Jlexyus

OO01mue 3aKOHOMEPHOCTH B3aUMOJAEWUCTBUS >KUBOTHBIX OpPraHM3MOB M Cpelbl OOUTaHUS.
Knaccudpukanus (akTopoB, BO3IECHCTBYIOIIMX HA JKMUBOTHBIX: a0HMOTHYECKHE, OHOTHYECKHE,
AHTPOIIOTeHHBIC, TUMUTHpYIomKe. 3MeHUnBOCTh neicTBUs akTopoB cpeabl mo A.C. MoHYaackomy.
DOBpUOMOHTHOCTh U CTEHOOMOHTHOCThH >KUBOTHBIX. CTPYKTypa MOIMYJSIIHHA KUBOTHBIX. DKOJIOTHYECKas
XapakTepucThka nonyasiuuid. [IpocTpaHcTBeHHas CTPyKTypa HOMYNSIIMM KUBOTHBIX. DKOJIOTHYECKUE
HUIIH )KUBOTHBIX. TeppUTOpHanbHOE OBEEHUE KUBOTHBIX. JKU3HEHHBIE (DOPMBI KUBOTHBIX. JKumuina
YKUBOTHBIX. bromornueckue puTMbl >KUBOTHBIX.

Ocnosnvle nonamus memul. HakTOpsl Cpesbl, OMoTHUYECKHE (aKTOpbl, a0MOTHYECKUE (PAKTOPBI,
aQHTPOIIOTeHHBIE (AKTOPHI, KIMMaTH4YeCKue (akTopsl, saaduyeckue ¢GakTopsl, oporpaduyecKue
daktopbl, xumuueckue (aktopsl, A.C. MonHuanckuii, cTaOuibHble W TAOUIBHBIE SKOJOTHYECKHE
(akTopbl, 3aKOH 3KOJIOTMYECKOTO0 ONTUMYMa, IMPABUIO JIMMUTUPYIOUIETO AEUCTBUS (PAKTOPOB, 3aKOH
tonepanTHocTH Llendopna, sxonornyeckas BaJl€HTHOCTb.

Bonpocul ona camokonmpons:

1. KaxoBbl oOcHOBHBIE (DAKTOPBI BO3JCHCTBIONINE HA KUBOTHBIX ?

2. Uro Takoe skonorudeckue hakropsl. Kimaccuduxarmms sxomorundeckux (GpakTopos.

3. CdopmynupyiiTe 3aKOH ONTUMyMa. 3aKOHOMEPHOCTHU JIEHCTBUS 3KOJOTMYECKHX (PakTOpoB
Ha KUBOTHBIX.

4. Kakue 6MOJOTHYECKHE LUKIIbI B )KU3HU KUBOTHBIX BBLICISAIOT?

Kak n3mensiercs neiicrsue paxkropon cpenpl mo A.C. MoHuaackomy?
JlaiiTe onpeneneHne MOHITHIO «ITOIYIISLIHS».

UTto Takoe quHAMUKA MOy ?

Uro BKIIIOYAET B ce0s MOHATHE «CTPYKTYpPA MOMYISUNN?

Kakue x13HeHHEe (POPMBI )KUBOTHX BaM U3BECTHBI?

lO Kakwue cymecTByroT BUABI KUIUIL )KUBOTHBIX ?

11. Onuuure BHYTPEHHUE U BHEIIHUE OMOPUTMBI.

©CoNo O



IIpaxmuueckoe 3anamue

1. U3yunth KIacCUUKAIUIO KU3ZHECHHBIX (DOPM KMBOTHBIX !

a) BBIJICIUTH KPUTEPUN B OCHOBE Pa3HBIX KJacCcu(UKaIHii;

0) BBITTOJTHUTH PUCYHOK «OKHM3HEHHBIE ()OPMBI PBIO» 11O IPUCTIOCOOICHHIO K Cpeie OOUTaHUs U
crnoco0y nepeBIKEHISI OCHOBBIBasACh Ha kiaccudukanuu I'.B. Hukomasckoro;

B) OTOMETUTH U 0003HAYUTH HAa PUCYHKE (OPMBI TeJIa U KOHEYHOCTEH KaK MPUCIIOCOOUTEIBHBIX
0COOEHHOCTEH KUBOTHBIX;

T') 3aI0JHUTH TaOJIUIy «XapaKTepUCTHUKA OCHOBHBIX THIIOB KU3HEHHBIX (HOPM NTHUID IO UX
MECTOOOUTAHHUIO:

Tun XapakTepHble 0COOCHHOCTH [IpencraBurenu

1) BBIYEPTUTH CXEeMY-PUCYHOK «COOTHOIIIEHUE KU3HEHHBIX (DOPM KUBOTHBIX OTKPBITHIX
MPOCTPAHCTB PAa3HBIX MECT 36MHOTO IIapay, OTPAKAIOILYIO CBS3b KU3HEHHBIX ()OPM U IKOJIOTHUECKUX
KYCJIOBUH UX CYIIECTBOBAHHUSI.

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

Ilpakmuueckoe 3anamue
1.  V3yuuTh ajantuBHbIE OMOIIOTUYYECKHE PUTMBI U UX 3HAYCHHUE B KU3HU KUBOTHBIX.
2. Oxapakrepu3yiTe pa3IMuHbIC aANTUBHBIC OMOJIOTHYECKUE PUTMBI, H3MCHCHHS,
KOTOpBIE OHH BBI3BIBAIOT y KUBOTHBIX, U 3aMIOJIHUTE TAOJIHILY:

buonornueckne puTMbl DakTOpHI, HN3meHeHus B Du3noIOruYecKue
BEBI3BIBAIONIHC JKU3HU W3MEHEHUSA Y
W3MEHEHUs y JKHBOTHBIX JKMBOTHBIX
JKUBOTHBIX

3. Ha ocHoBaHMM MaTepHaJIOB 3allOJIHEHHOW TA0JIUIIBI CAMOCTOSATEIIBHO CHOPMYITUPYHTE
oTpesieNieHUE BCeX BUOB aJalTUBHBIX OMOJIOTHYECKUX PUTMOB.

4.  Pacmpenenurte U3MEHEHUS B KU3HM KUBOTHBIX 110 THTIAaM OMOJIOTUYECKUX PUTMOB
(IpUIMBHO-OTIUBHBIE, CYyTOYHBIE, TOJIOBBIbIE). OTBET O0OCHYIITE.
5.  U3BecTHO, 4TO KMBOTHBIE 110 OMOJIOTUYECKUM PUTMaM MOTYT OTHOCHUTBCS K 3 THUIIaM:

JHEBHbIE, HOUHbIE U noidaszHble. [IpuBeuTe MpUMephl BCEX TUIIOB KUBOTHBIX, OIHUILIUTE UX
0COOEHHOCTH (ITOBEICHNE, MUTaHUE, 00pa3 )KU3HM). 3allOJIHUTE TaOIHILY.

Tun Ouoputma IIpuMepsl KUBOTHBIX Oco0eHHOCTH KUBOTHBIX

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

Tema 7: Biausinue 3K0710ru4ecKux GakTopoB HA KUBOTHBIX

Jlexyust

TemnepaTypa kak skonoruueckuil ¢axkrop. BrnusHue temmepaTypbl Ha >KU3HEHHBIE MPOIIECCHI
KUBOTHBIX. DKOJIOITMYECKNE TPYIIIBI )KUBOTHBIX 10 OTHOLIEHUIO K TEMIIEpaType. AfanTainuu K HU3KUM
U BBICOKMM TemmeparypaM. Kucmopox  kak skomormyeckuil ¢akrop cpensl. IlorpeOHOoCcTh B
kuciopone. CBeT Kak 3KOJOTMUYeCKHil (akTop cpeibl. BiusHHMe pa3ivyHBIX CIEKTPOB CBETa Ha
KUBOTHBIX. AJaNTallud KHUBOTHBIX K CBETOBOMY pexumy cpensl. PDotonepuogusm. CocrosiHue
aKTUBHOCTH M MOKOsl. buotndeckue (akropbl: GopMbl BHYTPUBHIOBBIX M MEKBUIOBBIX OTHOIICHUH.
AnTponoreHHsle ¢akrtopbl. OCOOEHHOCTH MPUCIOCOOIEHUN KUBOTHBIX K BIMSHHIO aHTPONOTE€HHBIX
¢akTopos. McueznoBeHnEe BUI0B.



OcHosHble  NOHAMUA  membl. HBPUOMOHTHBIC BUIBI, CTCHOOMOHTHBIE BHJBL, IPABHIIO
HECOBMAJICHUSI JIMANa30HOB (CIIEKTPOB) HKOJIOTMYECKON BaJeHTHOCTH pPAa3HBIX BHJAOB, IPaBUIO
HEOJJHO3HAYHOCTH ACUCTBUS (PAKTOPOB HA Pa3IUYHBIC MPOIECCHI, PABUIIO BapHaOEIbHOCTH OTBETHBIX
peakuuil Ha JeiicTBre (aKTOPOB Cpelibl, a3pOOHBIE OPraHU3MBbI, aHA3POOHBIE OPraHU3Mbl, (OTODUIIBL,
¢$oTooObI, 3BpUQPOTHBIE OPraHU3MBI, IIBETOBOE 3pEHUE, OOBEMHOE 3pEHHE, TOMOWOTEPMHBIE
OpITaHu3Mbl, TOUKHIOTEPMHBIE OPraHU3Mbl, T€TEPOTEPMHBIE OPTaHU3MbI, YHIAOTEPMHBIE OPraHU3MBI,
OKTOTCPHBIC OpraHU3MbI, NpaBuiao beprmana, mnpaBuino AJuieHa, (U3HOJIOTHUYSCKUN MEXaHH3M,
ATOJIOTUYECKUI MEXaHU3M, TUTPOGUIIbI, KCepOohribl, Me30PHIIbI, MOPPOIOTHIECKUK MEXAHU3MBI.

Bonpocul ona camokonmpons:

Kakune ocoOeHHOCTH UMEIOT 3BpUOMOHTHBIE OpraHnu3Mbl? CTEHOOMOHTHBIE?

Kakyro pons Urpaer cBeT B KU3HU KHUBOTHBIX ?

Kakoe BnusiHue oka3pIBaeT CBET HA )KUBOTHBIX KaK IKOJIOTHMYECKUH dakTop?

Yro takoe poTonepuoauzm?

Kakyto ponb urpaet Boja B )KM3HH KUBOTHBIX ?

Kakue BBIIENISIOT 9KOJOTHYECKHIE TPYIIIBI )KUBOTHBIX IO OTHOIICHHIO K BOJIE?

KaxoBbl criocoObl MOCTYIIICHUS BOJABI B OPTaHU3M KUBOTHOI'O U €€ Bble/eHue?

Kakue BBIJCIAIOT SKOJOTHMYECKHUE TPYIIBI BOIHBIX JKUBOTHBIX 110 THUITY TOHHYHOCTH
KHUJKOCTEH Tella U CIIOCO00B PEryisiliii TOHUYHOCTH?

9. Kakue BBIICHSIOT 3KOJOTHYECKHE TPYIIBI BOJHBIX J>KHBOTHBIX [0 THIY TOHUYHOCTH
KHUJKOCTEH Tella U CIIOCO00B PEryisiliui TOHUYHOCTH?

N wNE

IIpaxmuueckoe 3anamue

1. C mpakTHU4ecKoil TOYKH 3peHHs] ObIBA€T BaXHBIM OLEHHUTH 3HAYMMOCTH (aKTOPOB, T.C.
BBICTIUTh CPEAM HUX TJaBHbIe (YCIOBHSI CYIIECTBOBAHUS, PECypChl) U BTOpOCTENEHHBIE ((haKTOPHI
BO3JIeHicTBU). JlaiiTe onpeeieHus U MPUBEIUTE MPUMEPHI TAKUX (HaKTOPOB.

2. PaccMoTpHTe PUCYHOK, TAalTEe OMpENeIeHus TEPMUHAM «OHMOJIOTUYECKUN ONTUMYM», «30HA
PETYyJSIUH U aIaNTaluny», «KPUTHIECKUE TOUKH», «KHOPMA PEAKIHH», «IKOJOTHUECKAsT BaJICHTHOCTHY,
«OKOJIOTUYECKHM CIIEKTP BUAAY.

3. M3yunte WUIIOCTpallMd HA PHCYHKE, JalTe OINpENeICHHUE TMOHATUS «IKOJIOTHYECKHE
KU3HEHHBIE (GOpPMBI», MPUBEAUTE MPUMEPHl TUMOPAKTOPUANBHBIX UM  TUNep(aKTOPHAIBHBIX,
CTEeHOOMOHTHBIX M YBPUOMOHTHBIX, TOJIEPAHTHBIX U PE3UCTEHTHBIX )KUBOTHBIX.

4. [lpuBenure NpUMEPHl MPEICTaBUTENCH IKUBOTHBIX U3 PA3NIUYHBIX Cpeld OOWTaHUA,
MPENNOYNUTAIONINX TOT WIM UHOM uana3oH (pakTopoB. 3aroJHUTE TaOJIULLy.

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

IIpaxmuueckoe 3anamue

1. PaccmoTpute pHUCYHOK U JalTe KpaTKyl0 XapaKTePUCTUKY TUIEPTOHUYECKOW U
TMIIOTOHUYECKOW OCMOPEryJIsLUU phIO.

2. OxapakTepusyiTe 0cCOOEHHOCTH OCMOPETYJIISIHA Y MOPCKUX XPSAIIEBBIX PHIO

U TTOJIYTIPOXOIHBIX PBIO. 3aM0IHUTE TaOIMILY.

3. B XKM3HM JXKUBOTHBIX CBET HMMEET, B OCHOBHOM, HH(OpMalMOHHOE 3HaueHue. 3yuus
IIPEJCTaBICHHbIN MaTepua, KpaTKO OMUIINTE, KaKk BOCIPUHUMAETCS CBET, M KAaKUM 00pa3oM co3JaeTcs
3pUTENbHOE BOCHPUATHE Y MpPEJICTaBUTENEH pazIUYHbIX TPYII >KUBOTHBIX. B uyemM ocoOGeHHOCTH
3pUTENBHON OPUEHTALINN IPEACTABUTENIEH HA3BaHHBIX TPy’

4. Yto Takoe OHWOJIIIOMMHECLEHIMS, 4YeM OHa OOYyCIIOBJI€Ha W M1 KAaKUX IKHUBOTHBIX
xapakTtepHa? KakoBo Ouosoruueckoe 3HaueHue OMOTIOMUHECHEHITNN?

5. Kpatko oxapakTepu3yiiTe OCHOBHbIE THIbl aJalTHUBHBIX OWOJIOIMYECKUX PUTMOB U
(boTonepruoMUECKUX PeaKkLni, IPUBETUTE TPUMEPBI.

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

IIpaxmuueckoe 3anamue
1. Kak u3BeCTHO, Cpeau >KMBOTHBIX BBIJCISIOTCS MONKUIOTEPMHbBIE, TOMOMOTEPMHBIE U
reTepoTepMHbIe BUbI (B MEPHOJ aKTUBHOCTH TEMIIEpaTypa UX Teja MOCTOSHHA, a BO BpeMsl OT/bIXa, a



0c00EHHO, BO BpeMs 3UMHEH CIITYKH, 3HAYUTEIbHO MOHMXKaercs). JlaiiTe ompeneneHus M MPUBEIUTE
IIPUMEPHI JKUBOTHBIX KaXKJJOW U3 TPYIII.

2. Tunn4HO# (opMON TPOSABICHHUS MPUCTIOCOOJICHUS IMO3BOHOYHBIX Ul BBUDKHBAHUS B
HEeOJaronpuATHBIX TEMIEPATYPHBIX YCIOBMSIX, HACTYNAIOLIMX B ONPEJEICHHOE BPEMs Irofa, sBIISETCS
3UMHSISL U JIETHAS CHsiUKa. 3UMHSISL CIisiuka (ruOepHaiusi) cBsd3aHa C MEpPEeXHUJIaHUEM Mepruosia HU3KUX
TeMIepaTyp, JETHsAA CIsfuKa (3CTHBALMA) COOTBETCTBYET HACTYIUICHHIO COCTOSHUS IOKOS B INEPHUOA
MaKCUMAaJIbHBIX TeMIEpaTyp (MM MaKCUMAIBHOM 3acyXu). 3UMHSIS U JICTHSISI CIISTYKA BCTPEUACTCS KaK y
TOMOMOTEPMHBIX, TAK U 'y OWKUIIOTEPMHBIX KUBOTHBIX. [IprBeuTe mpuMephl )KUBOTHBIX, ISl KOTOPBIX
XapakTepHa CIsIYKa TOTro WM UHOTO TUna. OOBSICHUTE, B UeM COCTOUT Pa3JIMYMe MPOIECCOB BBIXO/A U3
COCTOSIHUS THOEpHALIMN Y TOMOHOTEPMHBIX U MONKMWIOTEPMHBIX KMBOTHBIX

3. Kparko onummTe OCHOBHBIE CITOCOOBI BHIBEACHHUS BOJBI M3 OpraHU3Ma >KUBOTHBIX. J[iist
KaKHMX BUJIOB (IPYII) )KUBOTHBIX XapaKTE€PHbI Ha3BaHHbIE CIIOCOObI?

4. IlepBUYHOBOJIHBIEC >KUBOTHBIC HCIIOJIB3YIOT UIS JABIXaHUS KHUCIOPOJA, PAaCTBOPECHHBIH B
BOJI€, U3BJIEKAs €ro MO0 BCel MOBEPXHOCTBIO Tela, JUOO0 cliealbHbIMU OpraHaMu. J{jist 60abIInHCTBA
U3 HUX OIPOMHOE 3HAu€HUE HMMEET COJEp)KaHME Kuciopoia. B Kakux ciydasx B BOJOEMax MOXKET
co3JlaBaThCs A€PUIUT KUCIOPOJa U K 4eMy OH MOXKeT NpuBOAUTh? KakoBbI OCHOBHBIE ajanTalyuu
THIIPOOMOHTOB K HEJOCTATKy KUcIopoaa B Boxe? Uto coboil mpeacTaBisieT BO3AYIIHOE AbIXaHUE PHIO,
KaK OHO OCYLIECTBIISICTCA U JJIsl KAaKUX BUAOB (TPYIT) OHO XapaKTepHO?

5. Oburareny Ha3eMHO-BO3IYLIHOW Cpelbl B OOJBIIMHCTBE CIIy4aeB HE JMMHUTHUPOBAHbI
coJiepKaHueM KHCIIopoJa B Bo3lyxe. BpeMeHHOe yMeHblIeHne ero cojepkanus Ha 2—3% He OKa3bIBaeT
3aMETHOTO (PU3UOJIOTHIECKOTO NeHCTBH. B mouBe, rimy0OKHX HOpax W AYIUIaX KUBOTHBIX, IO TOJIICH
CHera 3UMOM COjep)KaHUE KHUCIOpOoJa MOXET oIycKaTbes 10 15% M HuKe, HO oOMTaTeNn 3TOM cpebl
MPUCIIOCOOTCHB K TAaKUM OTKIOHEHWsM. OxapakTepusyiTe OCHOBHBIC aJalTallid >KUBOTHBIX K
yCIOBUAM AeuLIuTa KUCIOPOAA B HA3BAaHHBIX CIIydasiX.

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

IIpaxmuueckoe 3anamue

1. IlpuBenuTe npUMEpPHl MPSIMOTO U KOCBEHHOTO BIMSHHUS (PUTOTCHHBIX, 300TEHHBIX,
MUKOTE€HHBIX 1 MUKPOOOTE€HHBIX ()aKTOPOB Ha KMBOTHBIX, 3AMIOJIHUTE TAOJIHILY.

2. JIBe MOMyJNSIMH Pa3HbIX BUAOB MOTYT JIHOO BIUATH, JIMOO HE BIUATH JIpyr Ha Apyra. Eciu
BIIMSHUE €CTh, TO OHO MOXET OBITh OJIATONPHUATHBIM WKW HeOmaronpusaTHeIM. (O0o03HaYast
HEONIaronpusATHOE BIUSHUE 3HAKOM MUHYC, OTCYTCTBHE BIHSHHUS HyJIeM, a ONarompusTHOE — 3HAKOM
IUTIOC, MOXHO KJIAacCU(UIMPOBATH BCE THIBI MEKIOMYJISIIMOHHBIX B3auMojaeucTBuil. Jlaiite
XapaKTEPUCTUKY OCHOBHBIX THIIOB B3aMMOJECHCTBHUS MEXIY NOMYJIAUUSIMH BUIOB A U B, 3amonHute
Ta0IuILy.

3. B rumpocdepy exerogHo momamaer He MeHee 15 I'T pasnuyHBIX THAPOMOJUIIOTAHTOB.
Oco0eHHO 3arpsi3HAI0TCS BOABI MUPOBOTO OK€aHa — €XEeToIHBIH cOpoc cTOUHBIX BoJ mpesbimaer 300
MJIPA. M npudeM 90% 3TUX CTOYHBIX BOJ HE MOJBEPraeTcsl MpeABAPUTENbHOM OuncCTKe. [ TaBHBIMU
HMCTOYHUKAMM 3arpsi3HEHHs CIyKaT: 1) CTOYHBIE BOJABI MPOMBIIUICHHBIX MPEANPUITHI; 2) CTOYHBIC
BOJIbl KOMMYHAJILHOTO X035HICTBAa TOPOIOB; 3) CTOKU CHCTEM OpOIIIEHUS, TOBEPXHOCTHBIE CTOKH C TIOJeH
U JpPYTUX CeJIbCKOXO3SMCTBEHHBIX OOBEKTOB; 4) arMocepHble BBIMAJEHUS 3arps3HUTENEH Ha
MOBEPXHOCTh  BOJIOEMOB M  BOJOCOOpHBIX  OacceifHoB. OOmmuit  00beM  MPOMBIIUICHHBIX,
CEJIbCKOXO3SCTBEHHBIX M KOMMYHAJIbHO-OBITOBBIX CTOKOB jJocturaer 1300 KM (M0 HEKOTOpPbhIM
oueHkam 10 1800 k> ), B ToM uucie okono 600 kM° HanGosee TOKCHYHBIX MPOMBIIUIEHHBIX CTOKOB.
Jlst paz0aBieHUs BCero o0bemMa CTOKOB TpeOyeTcsi MpuMepHO 8,5 ThIC. kM° BObL, T.e. 20% [OJHOTO 1
60% ycTOWYMBOrO CTOKa pek mMupa. M3yuute cxemy Ha pucyHke. OOBSCHUTE, C YEM CBSI3aHBI, B YeEM
MPOSIBJISIIOTCS M K Y€MY TTPUBOJISIT Ha3BaHHBIC HUXKE Tporiecchl. [IpuBenute npuMepsl.

4. 3arps3HeHHE TIOYB U 3€MeNb JOCTUIJIO TIOMCTHHE KOJIOCCANBHBIX BETHUYMH. J[0CTaTo4YHO
CKa3aTh, YTO €XKEroJHO Ha 3emiito nomagaer cBbime 90 I'T aHTpomoreHHbIXx 0Tx0A0B. HakoruieHue
3arpsi3HSIONIMX BEIECTB B MOYBE MPOUCXOIUT B pe3ysibTare: 1) HEMOCPEACTBEHHOTO BHECEHUS B ITOUBY
Wi Ha Hee (YAOOpeHHUst, MEeCTUIN/IbI); 2) MOCTYIIEHUS aTMOC(EPHBIX 3arpsA3HEHUH B MOUYBY (a3po30ieit
TSKEJIBIX METAIJIOB, PAJAMOHYKIUIOB, JETY4Yel 30J1bl, Ta30B U JAp.); 3) MOCTYIJICHUs 3arpsi3HUTENEH C
MMOBEPXHOCTHBIMU CTOKamH; 4) BBITIQJIEHUs 3arpsi3HUTENel ¢ aTMochepHbIMH ocaakamMu. CodeTaHue
3arpsi3HEHUs] C TAKMMU HETaTUBHBIMU MPOLECCAMU KAk dJpO3Msi, BTOPUYHOE 3aCOJEHUE U



3a00JauuBaHKe, OMYCTHIHMBAHHWE IPHUBOAUT K OOpPA30BaHMIO TEPPUTOPHIA, MAIONPUTOAHBIX WIH
COBEpLICHHO HENPUTOAHBIX U1 KM3HM — TEXHOTCHHBIX IIyCTBIHb. B 4eM NpOSBISETCA HEraTUBHOE
BJIMSIHUE Ha3BAaHHBIX MPOLIECCOB HA )KUBOTHBIX ?

5. CuHaHTpOIIBl — 3TO JKUBOTHBIE, KOTOPbIE C MOMEHTA IOSBJICHUS KBa3UIPUPOAHBIX U
apTENPUPOAHBIX KOMIIOHEHTOB CPEJIbI, IBOIIOLIMOHUPOBAIIHN 10 JIMHUU BCE OONBINEH CBSI3U C YEIOBEKOM
U B HAcTOsILEe BpeMs MOYTH HE BCTPEYAIOTCA BHE CQephl €ro BIMAHUA. YCTOMUMBOE BHEAPEHHE B
AHTPOIIOTEHHBIE 3KOCHCTEMBI BCErla ObUIO CBSI3aHO € 3aKPEIUIEHWEM aJlallTUBHBIX CBOMCTB B IPOLECCE
€CTeCTBEHHOIro oTOopa. Pa3Huua B «CTpaTerun» CTAaHOBJIEHUS CHUHAHTPONM3MAa ONpEENsa y pa3HbIX
BUJIOB U CTEIIEHb UX CBS3M C yeloBeKoM. [IpuBenuTe npuMeps! KUBOTHBIXCUHAHTPONOB. B kakux Tumax
IIOCEIEHUH M MEeCTOOOMTAaHUsAX OHM BeTpedarorcsa? OObsiCHUTE, 1OYeMy y JOMOBBIX MBIIIEH Ha rore
apeasa 00jiee MHOI'OYHMCIIEHHBI €CTECTBEHHBIE MONYJISALUY, B LIEHTPE apeaja — KaKk €CTECTBEHHBIE, TaK U
CHUHAHTPOIIHbIE, & HA CEBEPE — TOJIBKO CHHAHTPOIIHBIE?

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

IIpakmuueckoe 3anamue
1. U3yuuth MaTepual Mo MpeCTaBICHHBIM TEMaM:
1. Buposoii coctaB xuBOTHBIX Kamuarckoro kpasi.
2. OcoOenHoctu reorpaduyeckoro pacrpeaeacHuss BUIOBOTO COCTaBa XKMBOTHBIX B KamuaTckom
Kpae.
.Kpacnas kuura xuBotHoro mupa Kamuarku
DHJIEMHUKHU KUBOTHOTO Mupa KamyaTckoro kpas
Pounb pribonoBcTBa u pridopasBenenuss B Kamyarckom kpas
Pri6uBIE pecypesl KamuaTckoro kpas
Opuurodayna Kamuarckoro kpas
BriMmepiue BUIbI )KUBOTHBIX
EctectBeHHbII 0TOOD, KaK ABMKYILAS CHJIa SBOIOIUU
0. BunoBoe paznoobOpa3zue >KUBOTHOTO MUPA
1. Bnusinue )KMBOTHOBOJICTBA Ha SKOJOTHIO )KHUBOTHBIX
12. Bo3zaeiicTBre 0XOThI HAa BUAOBON COCTaB )KHBOTHOTO MHpPa
13. ckyccTBEeHHOE BOCIIPOU3BEACHHUE KUBOTHBIX
14. AxBakynbTypa
15. Mcnionp30BaHue JKUBOTHBIX JIJIs1 IPOBEACHUS HAyUYHO-HCCIEN0BATENbCKIX PabOT
16. MepsI 110 OXpaHe XKHBOTHOTO MHpPa
2. TloaroToBUTH JOKIIAJbI, IO BHIOPAHHBIM T€MaM, MOATOTOBUTHCS K OOCYKICHUIO.
Jlumepamypa:[1], [4], [8], [13].

RRO©ooN O~ W

Tema 8. JKko0/10rus1 JKUBOTHBIX IPUPOAHBIX Cpej

Jlexyust

Crieruduueckue 0coOOEHHOCTH HAa36MHO — BO3JIYLIHOM Cpefbl: IUIOTHOCTh BO3]yXa, Ne(QUIUT
BJIar¥, TeMIepaTypHble KojeOaHus, ocanku. CrocoObl TMepenBUKEHUS KHBOTHBIX 110 BO3IYXY M
MOBEPXHOCTU TOYBBI. BoaHBIN OanmaHc Ha3zeMHBIX XMBOTHBIX. OCHOBHBIE CBOMCTBAa BOJHON CpEJBbI.
Dkojorudeckue 30HbI MupoBoro okeana. ['a3o000MeH B BogHOM cpeze. Opranbl BOJHOIO U HA3€MHOTO
IBIXaHUS KMBOTHBIX. OKOJIOTHYECKME Tpymmbel TruapoOouoHToB. Ilytm mpucmocobneHus K
M3MEHSIONIMMCSL YCIIOBHSM B BOAHOW cpene. Cnemmduyeckre NpHCIIOCOONEHHUST THAPOOHOHTOB:
OpHEHTAIMsl XHUBOTHBIX B BOje, (QuiabTpanus Kak TUN nutaHus. IlpucnocoOneHus K JKU3HU B
nepeceixaromux Bojgoémax. CocrtaB mouBbl. OOutarenm mouB. MuKkpo-, Me30- W MakpodayHa.
Vcnonp3oBaHue JKUBOTHBIMH JUIS BBDKMBAHHUA TEMIIEPAaTypHOro pexknMma MouBbl. CrocoOsl
MEPEBIKEHNS TTOYBEHHBIX OPraHW3MOB. AJANTaIliH XKHUBOTHBIX K TIOYBEHHBIM YCIOBHSM OOHMTaHUS.
Posb )KMBOTHBIX, OOMTAIOUINX B ITOYBE.

OcHogHble noHAMUs membl. HA3eMHO-BO3AYIIHAS Cpeia OOUTaHMA, PU3NIECKNE U XUMHUECKHE
napaMeTpsl Ha3eMHO-BO3AYIIHOW Cpeibl OOMTaHUs, BOAHAs cpeAa OOMTaHMA, aJalTallld BOIHBIX
KUBOTHBIX, TA30BBIA COCTaB BOJHOHM Cpeipl, NMOYBEHHAs Cpela OOWTaHWs, aJanTalud IMOYBEHHBIX
KUBOTHBIX.

Bonpocbi 013 camokonmpons.:



OcHoBHBIE 0COOEHHOCTH BOAHOM cpeibl 0OUTaHMS.
DKOJIOrn4ecKkre 30Hbl BOJOEMa.

DKOJIOTUYECKHE TPYIIIBI THAPOOUOHTOB.
[TpucnocoOneHns BOJHBIX OPraHU3MOB.
PacnipocTpaHeHHOCTH BOJIHBIX JKUBOTHBIX B BOJHOM Cpelie.
OcHOBHBIE 0COOEHHOCTH HAa3€MHO-BO3YIIHOM Cpe/Ibl.
Crioco0bI nepeIBUKEHUS )KUBOTHBIX IO BO3/AYXY.
[TepenBurkeHue KUBOTHBIX HAa IOBEPXHOCTH I1OYBBI.

. OcHOBHBIE OCOOCHHOCTH TTOYBEHHOU CPEJIbI.

10. CocTaB nOYBHI.

11. IlpeacraBuTenu oOUTATENIEH TOYBHI.

12. OcHoBHBIE IPUCTIOCOOIEHUS )KUBOTHBIX K IOYBEHHBIM YCIOBUSM.

CoNoOR~WNE

IIpaxmuueckoe 3anamue

1. BonHas cpema Oblla KOJBIOGNBIO JBOJIOLNMU JKUBBIX OpraHu3MoB. HecMmoTps Ha
OTHOCHUTENIbHO HEOOJIBIIOE YHCIO BHUIOB COBPEMEHHBIX IMEPBUYHO- M BTOPHUUHOBOJHBIX >KHBOTHBIX,
(okomo 150 000 BumoB, miu 7% OT OOIIETO YKCITA KUBYIIUX Ha 3eMIIC), BEIMKO YUCIIO KJIACCOB — MTOYTH
75% oT Bcex, U3BECTHBIX Hayke. JlaiiTe KpaTKyr XapaKTEPUCTHUKY OCHOBHBIX CBOMCTB BOJAHOU Cpelibl U
(akTOpOB, OKa3BIBAIOUINX HaNOOJIEE CYIIECTBEHHOE BIUSHUE HA €¢ OOUTaTeNeH.

2. YeTko pa3iauyarolyecs Mo IpUpPOIHBIM YCIOBHUSIM KPYITHbIE CTPYKTYpPHBIE YaCTH OKeaHa WU
€ro MOper Ha3bIBAIOTCS 3KOJIOTMYECKUMH 30HaMU MHUpPOBOro okeaHa. [ JTaBHEHMIIMMU U3 HUX SIBIISIOTCS
BOJIHAsI Macca — Mejiaruaib U JHO — OeHTanb. B cocraBe GeHTaNu pa3inyaroT CynpaauTopaib, TUTOPAIb,
cyonmropans, Oarmanb, abwccanb W yibTpaadbuccans. OOoOmiaromniee Ha3BaHUE JUISI OPTaHHU3MOB,
KUBYIIUX B OuoTomnax OeHramu, — 6eHroc. [lenarnans mo BepTUKaIU JIEiSIT Ha SBGOTHYECKYIO 30HY,
WK COOCTBEHHO TeNaruaib (dMHIeNaruans), AUCHOTHUECKYI0 30HY, WM OaTHIeNardainb, H
adoTHUECKyIO 30HY, WK abucconenaruaib. [1o ropu3oHTanu nenaruanb pa3aeisiioT Ha HEPUTHIECKYIO
1 OKEaHWYECKYI0 00JacTH, WK paiioHbl. [IoCcKoIbKY OKeaH — TpexMepHoe 00pa30BaHUE — TOJILA BOAbI
HEPUTUYECKON 00NacTh coBHazaeT ¢ AB(OTHUYECKON 30HOM, a OKeaHWYeCKOW — ¢ AUCHOTHYECKON U
adormueckoil. OpraHu3mbl HW COOOIIECTBA TEJNArMaId HA3bIBAIOT TEJIArHuecKUMu  (TIeNaroc).
Paccmotpute puCyHKH, AaiiTe OIpeneieHHs] IKOJIOTHUYECKUX 30H MHUPOBOro OKeaHa M MpPHUBEIUTE
MIPUMEPHI )KUBOTHBIX, HAN0O0JIee TUITMYHBIX JIJISI K&KION M3 3TUX 30H.

3. Kparko onummre OCHOBHbIE aJalTalliy >KHBOTHBIX, OOMTAIOLIMX B 30HE 3alljiecka BOJH, Ha
KaMEHHUCTBIX U MecyaHblx nmodepexbsax. [Ipuboil paspymiaer naxe caMmble Kpenkue ckaibl (abpasus),
BBITECHIBAas OTBECHBI OOpBIB (KiMu(, wam ycrym). Y3Kkue MOJKM Ha Kiaudax — oOuMble MecTa
THE37I0BaHUS MHOTHUX MOpPCKHUX NTHI. O0JIOMOYHBIA MaTepuan HaKaliMBaeTcs nepes kindamu B BUae
0eperoBoro CkjoHa ¢ IUisKeM. [IpHIMBBI CMBIBAIOT CO CKJIOHA MECOK, HO MEPEOTKIabIBAlOT €ro B
JpyTUx ydacTkax Oepera. Berep mepeHOCHT NMECUMHKHM B INIyOb IUISDKA M HACBIMAE€T Ha HUX TPSIbl —
JFOHBL.

4. OObsicHUTE, TIOYEMY TEPPUTOPHUH MOPCKOIO JHAa BOJIM3M TOPSYMX HMCTOYHHUKOB HA3bIBAIOT
«r1yOuHHBIMU 0a3zucammu»? [IpeacraBuTeny KakMxX TUIIOB U KJIACCOB KUBOTHBIX 37€Ch OOUTaI0T?

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

IIpakmuueckoe 3ansamue

1. [aiite xpaTKyl0 XapaKTEpUCTHKY yKa3aHHBIX HM)KE€ THUIIOB MOYB U NPUBEIUTE IPHUMEPHI
0€CI03BOHOYHBIX — UX UHJIUKATOPOB.

2. JXuBble OopraHu3Mbl CTOJIb JK€ XapaKTEPHbI Ui MOYBbBI, KAK U €€ HEKUBBbIE KOMIIOHEHTHI,
nostomy B. U. Bepnanckuii (1926) otHec mouBy kK OMOKOCHBIM TeiaM Npupojbl. B cpennem, Ha 1 m 2
MOYBEHHOTO ¢J10s npuxoautcs 6osiee 100 MUIUTHAPIOB KIETOK MPOCTEHIINX, MUJITMOHBI KOJIOBPATOK U
THUXOXOJIOK, JI€CATKH MWIJIMOHOB HEMATOM, ACCATKH U COTHHU THICAY KIIEHIEH M MEepBUYHOOECKPBLIBIX
HACEKOMBIX (KOJ1eMO0I1), THICAYM JPYTUX UWIEHUCTOHOTHX, JIECSATKH ThICAY SHXUTPEHJ, NECSATKH U
COTHH JIOKIEBHIX depBeil, MOJIIIOCKOB M IPYTHX OECIO3BOHOUYHBIX. Kpome Ttoro, 1 cM® moussl
COJEPXKUT JIECATKM W COTHH MHUIMOHOB OakTepuil, MUKPOCKONHMYECKUX TIpuUOOB U APYrux
MUKpOOprann3mMoB. OOutareneil MouBbl OOBIYHO HA3BIBAIOT TepHETOOMOHTaAMHU (IeT00HOHTaMH), HO,
MOCKOJIBKY  CBSI3M  JKMBOTHBIX C TOYBOW MOTryT OBITh TOCTOSHHBIMH, HEMNOCTOSIHHBIMU



(IepruoIMYECKUMHU) WM KPATKOBPEMEHHBIMH, BBIICTISIOT TPYIIBI T€OOMOHTOB, TeO(HIOB M T€OKCEHOB
(pucynok) [TpuBeauTe MpUMEPHI )KUBOTHBIX, OTHOCSIIUXCS K KQXKI0W N3 Ha3BaHHBIX TPYIIIL.

3. B mouBe BO3MOXHO 00MTaHWE OPTAaHW3MOB, JBIIIANINX KaK M0 BOJHOMY, TaK U BO3IYITHOMY
TUITY; UIMEET TaK)K€ MECTO BEPTUKAJIbHBIN IPAJMEHT JUIS TAKUX MapaMeTPOB KakK CBET, Ta30BbI COCTAB
cpeabl, TeMieparypa W JAp. Bce 3To ompenenser pacnpoCTpaHEHHE J>KM3HM B IIOYBE: €CIIHU
MHUKPOOPIaHU3MbI BCTPEUAIOTCS 110 BCEH €€ TOoNIIMHE (11 HUX Ha MPOTSHKCHUU HECKOJIBKO METPOB B
rIyOWHY XapaKTepHa MeJKas 04aroBOCTh), TO PACTEHHUs CBOSH KOPHEBOW CHCTEMOU CBS3aHbBI JIUIIb C
HApY)KHbIMH TOPH30HTAMH (JIUIIb Y HEKOTOPHIX JIEPEBbEB KOPHH TPOHHKAIOT 10 8—10 ™).
Bbecrio3BoHOUYHBIC )KUBOTHBIC OOMTAIOT TIIABHBIM 00pa30M B BEPXHHUX FOPU30HTAX MOYBBL. HOpBI 1 X061
IPBI3YHOB, HEKOTOPBIX HACEKOMBIX U YepBEl IPOHHUKAIOT B IOYBY Ha MIyOWHY OOBIYHO He Oojiee 5—7 M.

HeomHOpOAHOCT TOYBHI MPUBOAUT K TOMY, YTO JUIsi OPTaHU3MOB pAa3HBIX pPa3MEpPOB OHA
BBICTYIIAeT KaK pasHas cpena. B CBsi3u ¢ 3TUM BBLICISIOT MUKpodayHy, Me3odayHy, MakpodayHy u
MeradayHy TOYBBL. PaccMOTpUTe pPHUCYHKH, HalTe KPATKyH XapaKTEPUCTHKY HACEJICHHS TOYBHI U
MPUBEIUTE TPUMEPHI BUJIOB KHUBOTHBIX U3 KAXKIOH SKOJIOTUYECKOMN TPYIIIIHI.

4. TlouBa — cnoxkHas Tpex(]as3Has cucTeMa, B KOTOPOH TBEPIIbIE YACTHUIIBI OKPYKEHBI BO3yXOM
1 BoJIoW. PaccMoTpuTe pUCYHOK M ONUIIUTE (POPMBI TPUCYTCTBUS BOJIBI B TIOYBE.

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

IIpaxmuueckoe 3anamue

1. Temmneparypa, BIaXHOCTb (PEXKHUM BBINAJEHUS OCAJKOB), OCBELICHHOCTb, IaBJICHHUE MU
HEKOTOpble Apyrue abuoruyeckue (pakTopsl, J€HCTBYsI COBMECTHO, B 3HAYMTEIBHON Mepe ONpeesIsioT
YCIIOBHSI CYIIIECTBOBAHHSI OPTraHU3MOB Ha cymie. Kak n3MeHseTcst HHTeHCUBHOCTB 3TUX (DakTOpoB?

2. M3yuute cxeMy Ha pUCYHKE U IOMECTHUTE B MPEATI0KEHHBIH HUXKE TEKCT COOTBETCTBYIOIUE
UG POBBIC BEJIMYUHBI B TPOIICHTHOM MCUUCIICHUH.

3.  MHuoroo0pa3ue XxU3HEHHbIX (OpPM B Ha3€MHOBO3AYIIHOW Cpelie BO MHOI'OM OIIpelesIsieTcs
30HAJIBHBIMU KJIMMATHYECKUMH W JaHAmapTaeiMu ¢dakrtopamu. B xonme XIX Beka aMepuUKaHCKUIA
uccnenosarens C. N. Merriarn (1890, 1898) copmymnmpoBan NoHATHE O 30HAX >KU3HHU MPUMEHUTEIBHO
K CEeBepOaMEpUKAaHCKOMY KOHTHMHEHTY. B 1925 rony coerckuii yuensiii JI.C. bepr, ucnonb3ys s
KJ1accu(UKALMU KIMMAaTOB OMOJOrMYecKre KpUTepUu (OCOOEHHO XapaKTep pacTUTEIbHOTO MOKpOBA),
BbIema 12 KIMMAaTHYECKUX IOSICOB, COOTBETCTBYIONIMX JIaHAMAGTHBIM TosicaM. B arToi
Kiaccu(uKauuyu  HAOMIOJAeTcss XOpollee COOTBETCTBHE MEXIY KIMMAaTOM M OCTalbHBIMU
KOMITOHEHTaMU Ouoreorpaduyeckoil cpeipl (THUI IOYBBI, PACTUTENBHBIM MOKpOB U 1p.). Jlaiite
OIpeJieNIeHUe MOHATHS «IaHAAPTHO-KIMMAaTHUECKasi 30Ha» M KPaTKYI0 XapaKTePUCTHUKY OCHOBHBIX
KJIIMMaTU4YEeCKUX 30H, YKa3aB JUId HUX TaKUe NapaMeTpbl, KaK TEMIEpPaTypHBIH pPEXKUM, PEXUM
BBINAJICHUS 0CAJIKOB, Pe00IalatoUi TUIT TOYB, OOIINI XapaKkTep pacTUTEIbHOCTH.

4. Pa3nuna B BBHICOTHOW MPOTSHKEHHOCTH 30H OBIBae€T OYEHBb CYIIECTBEHHA. Tak, B AJbIax
IIOSIC XBOMHBIX JIECOB 3akaHuMBaeTcs Ha ypoBHe 2000 M, B TO Bpems Kak B I'MManasx ero rpaHuna
npoxoauT Ha BbicoTe 3400 M. B ropax Ceeppa-Hesana (mrar KanudopHus) 30Hy CMEIIaHHBIX JECOB
IIPEICTABIIAIOT HE JIMCTBEHHBIE MOPOJBI, 3 XBOTHOE MAMOHTOBO JIEPEBO. Balle 3TOro nosca HaxoIUTCsS
30Ha CEBEpPHBIX JIECOB, IJI€ PAcTyT JAyrjacoBa MHUXTa, CKpyYeHHas IIMPOKOXBOMHAS COCHA U T'€MJIOK.
I'opa KeHus pacnosiokeHa Ha 3KBaTOpe, M IOSACHOCTh 31eChb MHas. BMecCTO NOSICOB CEBEPHBIX U
CMEILIaHHBIX JIECOB, XapaKTEPHBIX JUIsl TOp 0oJiee BBICOKMX IIMPOT, HUXKE ANbIUICKUX JIYTOB M 30HBI
KYCTapHMKOB, 3/IeCb pacTyT 6aMOyKOBbIe U TOpHbIE Jieca. B yem, Ha Bamr B3risa, ocHOBHas MpUYMHA
TaKuX pazInyuui’?

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

Paspnen 3. Ix0J10rusi MUKPOOPraHU3MOB

Tema 9: DKk0/10rusi MUKPOOPTraHU3MOB KAK JMCHUIIMHA

Jlexyust

Hctopus popMupoBaHHs SKOJIOTHYECKOH MHKPOOMOJIOTHH KaK CaMOCTOSITEIbHON JAUCIUTIINHBI
U ee CBA3b C ApyruMu Haykamu. [Ipeamer u 3agauu sKojornyeckol MukpoOuosnoruu. Paznenbl
9KOJIOTUM MHUKPOOPIaHMW3MOB: ayTIKOJIOTUsl (BO3JeicTBHE aOMOTHYECKUX (DAaKTOPOB), JIEMIKOJIOTHS
(cBolicTBa MOMYJSIIMU), CUHAKOJIOTHS (B3aWMOJAEWCTBUE C OpPraHM3MaMM JPYrUX BHUAOB), CUCTEMHas



9KOJOrus (B3aMMOJICHCTBHE C OSKOCHCTEMOM B IICJIOM), AKOOHMOTEXHOJOTUs (HMCIOJb30BaHHUE
MUKPOOPTaHU3MOB JIJISI OXPaHbI OKpYXatomei cpeapl). DyHKITMH MUKPOOPTaHU3MOB B IIPUPOJIC.

OcHoBHble noOHAMUA mMeMbl: JKOJIOTHS, TMOMYJSLHUS, HSKOJOrMYeckas MHUKPOOUOJIOTHS,
ayTIKOJIOTHSI, IEMIKOJIOTHS, CHHIKOJIOTHS, CUCTEMHAsI IKOJIOTHs, dKoOrnorexHosorus, A. Jleenryk, Jl.
[Tacrep, P. Kox, C. Bunorpaackuii.

Bonpocwt ons camoxkonmpons:

1. Ha3zoBuTe OCHOBHBIE 33/]Ja4H KOJIOTMH MUKPOOPTaHU3MOB.

2. JlaiiTe onpeneneHUs MOHATUSAM: SKOJOTUYECKasi MUKPOOHOJIOTHS, ayTIKOJIOTHS,
CHUHAKOJIOTHUS, JJEMIKOIOTHSI.

3. Ha3oBuTE OCHOBOITOJI0KHUKOB YKOJIOTHH MUKPOOPTaHU3MOB.

4. OnumuTe OCHOBHBIE HAYYHBIE TPY/Abl OCHOBOIIOJIOKHUKOB HAYKH.

5. OnumuTe OCHOBHBIE METOIbI SKOJIOTUUECKOM MUKPOOHOJIOTHH.

6. KakoBbl OCHOBHBIE (DYHKIIMM MUKPOOPTaHU3MOB B ITpHpoe?

IIpakmuueckoe 3anamue

Bonpocwt ons obcyscoenus:

1. CranoBiieHHE 3KO0JIOTUHM MUKPOOPTraHU3MOB, €€ OIPEICIICHUS U 3aJa4UH.

2. DKOJIOTUSI MUKPOOPTraHU3MOB Ha COBPEMEHHOM 3Tarle.

3. CBs3b 9KOJIOTUM MUKPOOPTAaHU3MOB C IPYTHMMHU HayKaMH.

4. Ob6nacTu NPUMEHEHHUS YKOJIOTMU MUKPOOPTaHU3MOB.

Bvinonnenue npakmuyeckux 3a0anuii:

1. 3anonaute TabnuIly 00 3Tanax CTAaHOBJIEHUS 3KOJIOTUU MUKPOOPTraHU3MOB B UCTOPHUHU.

2. HapucoBaTh cXeMy CBSI3M COBPEMEHHBIX HANpaBICHUI MCCIIETOBAaHUA B 00JACTH SKOJIOTUU
MUKPOOPTaHNU3MOB C APYTUMHU HayKaMH.

3. IlpoBectn ananu3 obacTeil MPUMEHEHHS YKOJIOTHH MUKPOOPTaHU3MOB.

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

Tema 10: Mopdosorust u pu3moI0rusi MUKPOOPTaHHU3MOB

Jlexyust

OO0mee npeacTaBlIeHHE O CHCTEMAaTHKA MHUKpPOOpPraHu3moB. Pasmepbl u  Qopma KIeToK
npokapuoT. CTpoeHHe MPOKAPUOTUYECKOW KIIETKU, €€ OTJIMYUSA OT KJIETOK JYKApHUOT.XUMUUYECKUN
cocraB. PocT u pasMHOXEHHE MUKPOOPraHW3MoB. KieTouHbIl UK MUKpOOpraHnu3moB. IlutaTensHble
MOTPEeOHOCTU MUKpPOOPTraHu3MoB. [Iurarensusle cpenbl. Tunsl nuranus. Jpixanue. @epmenTsl. CuHTE3
MHUKPOOHBIX MTUTMEHTOB M apOMaTHYEeCKHE BEllecTBA. 3HaUu€HUEe MUKPOOHOIOTMUECKUX MUCCIIeI0OBaHUM.

OcHognbie nonsimus memvl. CUCTEMaTUKa, MOP(HOJIOTHS MUKPOOPTaHU3MOB, IIPOKAPHOTHI,
9YKapHOTHI, PU3UOIOTHS MUKPOOPTaHU3MOB, 3MUTHAKIIBHbIE CPE/Ibl, KyJIbTUBUPOBAHUE
MHUKpPOOPTaHNU3MOB, a3pOOHbIE MUKPOOPTaHU3MbI, aHa3POOHbIE MUKPOOPTaHU3MbI, F-TIHIIN, )KTyTHUKH,
YHUCThIE KYJIBTYpPHl, PEPMEHTHI, TUTMEHTOOOpa30BaHUE.

Bonpocul ona camokonmpons:
KaxoBbsl mpuHIIHUIIEI KiTaccudukamu 0akTepuii Ha oTaens! (o bepmxm)?
Kakue tumnsl cnopooOpa3zoBaHus U KI'YTUKOBAaHUS XapaKTEPHBI 17151 OaKTepuii?
KakoBo 3HaueHMe UTOIIa3MaTHUECKOW MEMOPAHbI B )KU3HU OaKTEepUAIbHONW KIETKH?
HazoBuTe ocHOBHBIE MOp(doIOruuecKre rpynibl OakTepuil.

5. ITlepeuncnurte N3BECTHBIE BaM OTIMYHUS B CTPOSHUH KIETOYHOM CTEHKH IpaMOTPHUIATEIbHBIX
Y TPaMIIOJIOKUTENbHBIX OaKTEepHil.

6. Kakue opranudeckue KUCIOTHI CIEIM(PUYHBI AJIS KIETOYHBIX CTEHOK MPOKapuoT?

7. Kakwue 3amacHple BEIIECTBa COAePKAT OaKTepHATHHBIC KICTKHU?

8. Kaxyro posib UrparoT MUTMEHTHI B )KU3HU MTPOKAPUOT?

9. Uro Takoe pocT ¥ pa3MHOKCHHE MUKPOOPTAaHU3MOB (OaKTepuii)?

10. IlpuBeaute mpumepsl METAOOIUYECKUX CBOIMCTB, XapaKTEPHBIX TOJBKO ISl IPOKAPHUOT.

el AN

IIpakmuyeckoe 3anamue
Bonpocwt ons ob6cysrcoenus:
1. KakoBb! npuHIMIbI Ki1accudukanuu 6akrepuii Ha otens! (o bepmxu)?



2. Ha3oBuTE OCHOBHBIE TAKCOHBI B CUCTEMATHKE MPOKAPHOT.

3. [Toyemy aKTHHOMHUIIETHI Ha3bIBAIOT MEPEXOTHON (HETUITMYHOMN ) TPYIIIONA OPTaHU3MOB?

4. Kakue rpymiibl 0akTepuil cuuTaroT Hanboiee ApeBHUMU?

5. Yem 00ycCIoOBICHBI TPYIHOCTH Kiaccudukanuu 6akrepuii?

6. KakoBa nepapxust TaKCOHOB COTJIACHO MOP(PODHU3HOIOT0, OMOXUMUYECKON U TeHETUIECKOM

kiaccudukanuii?

7. HazoBuTe npu3Haku rpuooB, 00IIHE C pACTEHUSIMU U KUBOTHBIMHU.

8. HazoBute crienupuyeckue npusHaku rpu0oB.

9. UTo neXHUT B OCHOBE KIIaCCH(PUKAIIMU TPUOOB HA TPU OT/ea?

10. Ha kaxue 3xonororpouueckue rpymibl pa3ieiaeHbl HOYBEHHbIE IPUObI?

11 Kakue npu3HaKy y4uTHIBAIOT IPU KIACCUPUKAIIMHA TPUOOB?

12. B yem 3axmmrovaetcst 60j1ee HU3KUH ypOBEHb KOMITApTMEHTH3AIMH (IuddepeHmaim)
KJIETOK IPOKapHOT?

13. KakoBo 3HaYeHHUE ITUTOIIA3MATHIECKON MEMOpaHbI B )KM3HU OaKTepUaIbHON KICTKU?

14. HazoBute ocHOBHBIE MOP(}HOIIOTHYECKHE TPYIIITBI OAKTEPHIA.

15. [IpuBeauTe mpruMepbl MOJIEKYIISIPHO-OUOIOrMUECKUX CBOMCTB, OTIMYAIONINX IPOKAPUOT U
JyKapuoT.

16. HazoBuTe OCHOBHBIE METO/IbI KyJTbTUBUPOBAHUS MUKPOOOB.

17. Ha kakue rpymniibl pa3ae’aeHbl MUKPOOPTaHU3MBI B 3aBHCUMOCTH OT OTHOIIEHHSI K
KHUCI0poy?

18. Kaxyto posib urparor B KJI€TKE€ MUKPOOOB YIJIEBOAbI, IUIUIbI, O€TKN?

19. Kakue opranu3mbl Ha3pIBalOT ayKCOTpodamu 1 npoToTpodamu?

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

Tema 11: AyTIK0JIOTHS, CHHIKOJIOTHS U IEMIKOJIOTU MUKPOOPTaHU3MOB

Jlexyus

Bnusaue temneparypHoro ¢akropa Ha MHKPOOPTaHH3MBL. ['pynmbsl MHUKPOOPTaHHU3MOB IO
OTHOLICHHIO K Temmeparype. JlelicTBHMe TeMmepaTypsl Ha POCT MHKpOOpraHuzMoB. Bosneiictue
OKCTPEMAIIBHBIX ~ TEMIEpaTyp Ha  MHUKPOOPTaHWU3MBL.  BiusHME  KHUCIOTHOCTH  Cpeipl  Ha
MHUKPOOpPraHu3Mbl. ['pymnibl MHUKpOOPraHM3MOB IO OTHOIIEHHIO K KHCJIOTHOCTH cpenbl. BiusHue
NEeSTeIbHOCTH MUKPOOPTraHU3MOB Ha KHUCJIOTHOCTH Cpelbl. MUKpOOpraHU3Mbl, OOUTAIOIINE B CPEJE C
HKCTpEMaJIbHBIM 3Hau€HUEM BOJIOPOJHOIO IMoKasarensd. J[ocTymHOCTh M COJEHOCTh BOJBL. [ 'pymimbl
MHUKPOOPTaHU3MOB IO OTHOIICHHIO K COJIEHOCTH BOJIBI. MexaHu3Mbl TPUCTIOCOOJICHUST K
OCMOTHYECKOMY COCTOSIHUIO Cpefibl. DKCTpeMasbHble rano(uibl. MexaHu3Mbl 3alIUThl OT BBICBIXaHMS.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIM MOTEHIMAN Cpelbl. A3poOHbIE U aHa3pOOHbIE MUKPOOPTaHU3MBI.
V3MeHeHHe KOHIIEHTpAaLUU KHUCIOpOJia JEATENIbHOCTbIO MHKpPOOPraHM3MOB. BiusHue cBera Ha
MUKpOOpranu3Mel. @otorpodHbIE MUKpOOpraHU3Mbl. KOHIIEHTpays MUTaTeIbHBIX BEUIeCTB. [ pyIIbI
MHUKPOOPIaHW3MOB 1O OTHOIIEHHWIO K KOHIIEHTpaluu cyOcTpara. BiusHue XMMHYECKHX BEIIECTB Ha
MHUKPOOPTaHW3MbI. AHTHUCENITUKH. BlmsHue W3MEHEHHs MaBICHWsT HAa MHUKPOOPTraHWU3MBL. DopMer
B3aMMOOTHOIIEHUH MEXIy MHKpoopraHuzMamu. BsaumopelcTBue MeXay MHKPOOpPraHHU3MamH U
JIPYTUMH SKUBBIMH OpraHu3MaMu. MUKpOOHBIE cOO0MIecTBa. DKOIOTHIECKHE HUIIIM MUKPOOPTaHU3MOB.
Mukpo6Hble cykueccun. [lepexuBanne HeOIaronpUATHBIX YCIOBUH MUKpOOpraHu3MamMu. JKu3HeHHbIe
CTpaTeruyl MUKPOOPTaHU3MOB.

OcHosHble nonsamus memvl. TEMIEPATYpHBIH (QakTop, TepModuibl, Me30(UIbI, NCUXPOPUIIHL,
KpUOQWIbI, KHUCIOTHOCTh CpENbl, alKaloQuibl, anua0puiIbl, COJEHOCTh Ccpeabl, Trago(oOHbIe
MHUKPOOPTIaHU3MbI,  TAIOQWIBHBIH ~ MHUKPOOPTaHU3MBI,  TAJOTOJIEPAHTHBIE  MUKPOOPTaHU3MBI,
OCMOTHYECKOE JaBlIeHUE, aHa0uo3, a’dpoOHbIE MHUKPOOPTraHU3MbI, AHAIPOOHBIE MHUKPOOPTaHU3MBI,
AQHTUCENTHUKH, TMapa3sUTU3M, MYTyallu3M, KOMMEHCAJIM3M, CHMOHMO3, AaHTaroHu3M, MHUKPOOHbIE
CYKIIECCHH.

Bonpocbi 013 camokonmpons:

1. Kakue MexaHW3MbI BEDKHBaHUSI MUKPOOOB CYIIECTBYIOT B YCIIOBHSIX HU3KOH BIQKHOCTHU?

2. Kakast 00;1aCTh COJIHEUHOTO CIIEKTPa IyOuTeNIbHA JIIsl MUKPOOOB?

3. Kak Ha3bIBalOT MUKPOOBI, Pa3BUBAIOIINECS ITPH BHICOKOM JIABICHUU?

4. ITpu kakux 3HaueHUsIX aW pa3BHUBaeTCs OOJIBIINHCTBO OAKTEPUN 1 MUKPOMHULIETOB?



3.
6.

Kakue 6uonornueckrue MexaHu3Mbl TEPMO(UINN BaM U3BECTHBI?
Ha xakue rpynnbl MOKHO pa3AesInTh TOKCHUYHBIE 111 MUKPOOPTaHW3MOB areHThI?

HazoBute ocHOBHBIE POPMBI B3aMOOTHOIIEHHIH MUKPOOPTaHU3MOB.

7.
8.
9.

Kakue ¢popmbl cumO103a MUKPOOPraHU3MOB BaM U3BECTHBI?
Uem oTnuyaroTcs napa3suTH3M U aHTaroHU3M?
Kakue npumeps! CHHTpoQHH BaM U3BECTHBI?

10. Kakue BeniecTBa Ha3bIBAOT AHTUOMOTUKAMHU?

11
12

. 1o xakuM mpUHLIUIIAM KJIACCUPUIUPYIOT AHTUOUOTUKH?
. Kakue cymiecTByroT MeXaHU3MbI PE3UCTEHTHOCTH K aHTHOMOTHUKAM Y MUKPOOOB?

13. Kak peanuzyeTcst mpaBUI0 MUHIMAJIBHOTO TU(PPY3HOTO pacCTOSHUS

B MHKPOOHBIX cooOIIecTBax?

14. Kakue M3BECTHbI MEXaHU3MbI TOPU3OHTAJIBHOHN Iepenadyd reHeTHYecKod uHpopManuu y
IIpOKapuoT?

15. Kakue ¢pyHKIIMN BBITIOJHIET MAaTPUKC MUKPOOHON KOJIOHUH?

16. Yem 00BsCHSICTCSI CEKTOPHOE U KOHIICHTPUICCKOE Pa3AeiicHUE KOJOHMIA?

17

KJIETOK?
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. Kakue cBoiicTBa KOJOHMU Kak 6I/IOCOHI/IaJ'IBHOI\/'I CUCTEMBI OTIIMYAIOT €€ OT OTACJIIbHBIX

Hpakmuqecme 3anamue
1. IToaroToBUTH JOKIAABI 11O MMpCACTaBJICHHBIM TCMaM:

. AjantannoHHBIE BO3MOKHOCTH MUKPOOOB K BO3JICHCTBHUIO ()aKTOPOB BHEIIHEH CPEIIBI.
. BiusHMe KIMMaTHYEeCKUX YCIOBUM HA MUKPOOPTaHU3MBI.

. Ce30HHBIC U HECE30HHBIC U3MEHEHUS YUCIICHHOCTH MTOYBEHHBIX MUKPOOPTaHU3MOB.

. BiusiHue cBeTa Ha pa3BuUTHE OaKTEpHil.

. AHTHCENITUKHU

. I'pyIiibl aHTUMUKPOOHBIX BELIECTB

. MexaHu3M BIMUSIHUS aHTUMUKPOOHBIX BEIIECTB HA MUKPOOPTaHU3MBI

. bakTepurocras u 6aKTEpUOIIUTHOCTh

. [ToHsiTHe 1 MeXaHHU3MBI JEHUCTBUS aHTUOMOTHKOB

. Ucnonp3oBanne aHTUOMOTUKOB B OBITY

. [Ipuponia TepMOyCTONYMBOCTH OAKTEPHIA.

. [Ipuponubie MecTa 0OUTaHUS ICUXPODUIBHBIX U ICUXPOAKTUBHBIX OaKTEPUil.

. JIumMuTHpOBHANE POCTA U PA3BUTHS MUKPOOPTAHU3MOB IKOJIOTHYECKUMHU (DAKTOpaMH.

. Tpoduueckoe pazHooOpa3re MUKPOOPTaHU3MOB.

. Tommyeckoe pazHOOOpa3ne MUKPOOPTAaHNU3MOB.
2. [1oAroToBUTH AOKJIA/bI, IO BEIOPAHHBIM Te€MaM, TOJITOTOBUTHCS K OOCYKICHHIO.
Jlumepamypa:[3], [5], [7].

IIpaxmuueckoe 3anamue
1. Pemenue cUTyallMOHHBIX 337a4 110 TEMaM:
OTHoLIIEHNE MUKPOOPTaHU3MOB K KUCIIOTHOCTHU CPEJIBL.
BausiHue Temmeparypsl Ha GakTepuu.
Bnusinue nznydyenust Ha GakTepuu.
OtHomienue OakTepuit K MosekysapHoMy Oa.
2. Tlpoiitn TecTupoBaHKe, BHIOPAB BEpHBIC BAPUAHTHI OTBETA.

Hpakmuqecme 3aramue

1. VYkaxure MUHUMAaJbHBIC, ONTHUMAJIbHbIE M MaKCUMaJbHbIE 3HAYCHUs TEMIepaTypbl s
pocTa pa3HbIX TPy TEPMOPMIBHBIX MUKPOOPTaHHU3MOB, 3aIIOJIHUTE TaOIHILY.

2. OnummMre BBICOKOTEMIIEPATYPHBIE IKOCHUCTEMBI, CIYXKAIllM€ MCTOYHMKOM JIJIs BBIACICHUS
TepMO(DUIIOB.

3. YKaXuTe MHHHUMAJbHbIC, ONTHMAJbHbIE M MaKCHUMAJIbHbIE 3HAUCHHs TEMIEpaTyphl JUIs
pocTa pa3HbIX TPy MUKPOOPTaHU3MOB, YCTOWYMBBIX K HU3KUM TeMIIepaTypaM, 3all0JIHUTE TaOIuILy.



4. IlpuBeauTe TPUMEPHI SKCTPEMATbHBIX JKOCHCTEM, KOTOpBIE MOTYT OBITh HCTOUYHHUKOM
HNCUXPOQMIBHBIX U ICUXPOTPOPHBIX MUKPOOPTaHU3MOB.

5. Ompenenure, JUIsi KakoW TpyNIbl MHKPOOPTraHM3MOB I10 OTHOUICHHIO K TeMIepaType,
XapaKTepHbl T€ UM UHbIE OMOXUMHUYECKUE aJalTalllu.

6. [lpuBenute  mpuMepsl  aAMIOPUIBHBIX,  HEUTPOQMIBHBIX M AIKATO(QHIBHBIX
MHUKPOOPIaHU3MOB, 3aII0JIHUTE TaOJIMILYy.

7. Onumwure 5KOCUCTEMBbI, B KOTOPBIX pPAa3BUBAIOTCA aUAOPWIBHBIE U aJKAIO(PUIbHBIC
MHUKPOOPIaHU3MBI.

8. Ompenenure, /Ui Kakoil rpymibl MUKPOOPTaHU3MOB 10 OTHOILIEHHIO K pH, XapakTepHsl Te
WJIN MHbIE OMOXMMHUYECKHE aallTalluH.

9. IlpuBenure IpUMEpBI rajgo(uIbHBIX/TAIOTONIEPAHTHBIX, a TaKKe
630 UIIBHBIX/TIBE30TOIEHAPTHBIX MUKPOOPTraHU3MOB, 3aII0JHUTE TaOJIUILy.

10. Onmmmre SKOCHCTEMBI, B KOTOPBIX pa3BuBaroTcs ramoduibabie (I) u mbezodpmibHble U
nbe3orosiepanTHble (1) MUKpoOpraHu3MBl.

11. MOXHO M CYUTATh HKCTPEMO(DUIBHBIME MHKPOOPTaHU3MOB, YCTOMYUBBIX K TOKCHYHBIM
BEIIECTBAM WUJIM PaJlMOAKTUBHOMY M3ilyueHHuto? [IpuBenuTe npuMepsl TAKMX MUKPOOPTraHU3MOB.

12. Tlokaxute 3pPeKT KKAOro THUIIA B3AUMOJICHCTBHH JIJIs1 B3AaUMOJICHCTBYIONIUX TTOMYIISIIAN
W/WJIM OPraHU3MOB, 3aII0JHUB TAOUILY.

13. IlpuBeaute mpUMEpHl KaXIOTO THUIA B3aMMOJCHCTBHIA MEXIY NONMYJISIUSAMHA W/WIN
OpraHu3Mami (C y4acTUEM MUKPOOPTaHU3MOB).

14. Tlognumure XapakTepUCTUKHA ISl KKAOrO THIA  OSKOJOTUYECKOH  CTpareruu
MHUKPOOPIaHU3MOB.

15. JlaiiTe ompeneneHue CAEAYIOMUM TOHATUSAM, mpepioxkeHHbiM C.H. Bunorpaackuwm.
VYKaXuTe UX COBPEMEHHbIE CHHOHUMBI.

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

Tema 12: Dxoiornyeckue CBA3M B MUKPOOHOIEHO3aX

Jlexyus

OCOOeHHOCTH BOJHBIX MHKPOOPIaHU3MOB. 3HAUY€HHE MHUKPOOPIaHU3MOB B IEPBUYHOMN
MPOAYKIIMK BOJOEMOB M MUHEpPAIM3alUU OPraHMYECKUX BELIECTB. AJJIOXTOHHAas M aBTOXTOHHAas
Mukpogiaopa. OcHOBHblE  (DU3MOJIOTMYECKHE TPYNNbl MHUKPOOPIaHW3MOB, Y4YacTBYIOIIMX B
MIPEBPALICHUSIX BEIIECTB B BOJOEMAaxX U KPYroBOPOT OMOTEHHBIX 3JE€MEHTOB. MUKpPOIIEHO3bI MPECHBIX
BooeMoB. Knaccudukanus ozep no Tpoduu. Mukpodiaopa 6010T. OCOOEHHOCTH TOYBEHHBIX
MUKpPOOPraHn3MoB. Poib MUKpOOpPraHu3MoB B MOYBOOOpPA30OBaTENbHBIX IpolEccax U B IUIOAOPOIUU
noyB. MukpoueHo3sl mouBbl.. CTpykTypa MHUKpOOHOrO IIeHO3a TMouBbl. PacmpexneneHue
MHUKpPOOPTaHW3MOB B NouBe. Jlerpaganus opraHu4eckoro BEIIeCTBa B MOYBE (Pa3iokKEeHHE LEIITI0I03bI,
JUTHUHA U JAp.). A3oTdukcanus u npobieMa Mmiogopoaus noussl. Mukpodiopa Bozayxa. OCHOBHBIE
MPE/ICTaBUTENIM  MHUKPOOPraHM3MOB  BO3AymIHOW  cpeabl.  OcobGeHHocTH — (QYKIMOHMPOBAHUS
MHUKPOOPraHU3MOB B Bo3ayxe. Mukpodiopa pacteHuil. Mukpodiaopa XUBOTHBIX. Mukpodiaopa
4eJI0BEKA.

OcnosHble  noHamus  membvl. BOJHBIE MHMKPOOPraHM3MBbI, AJIOXTOHHas MHKpodIopa,
aBTOXTOHHAss MHUKpPO(dIIopa, IKOJIOTO-TPOPUUECKHE TPYIIBI MUKPOOPraHU3MOB, TPO(PHOCTH BOAOEMA,
MOYBEHHBIE MHKPOOPTraHU3MBbl, KPYroBOPOT BeIIECTB, 0Opa3zoBaHME IyMyca, MUKpodaopa BO31yxa,
MUKpOQIIOpa pacTeHUl, MUKpo(dIIopa >KMBOTHBIX, MUKpO(dIopa yeraoBeka. buornieHku.

Bonpocbi 013 camokonmpons:

1. KaxakoBbl 0COOEHHOCTH CYIIECTBOBAHMS BOJHBIX MUKPOOPTaHU3MOB?

2. Ha3zoBuTe OCHOBHBIX IPEJCTABUTENICH MUKPOOPTaHU3MOB BOJIHOW CPEIbI.

3. B uewm paznuums cymiecTBOBaHHS U OCOOCHHOCTH (YKIIMOHHPOBAHUS Y MUKPOOPTaHU3MOB
IIPECHBIX U MOPCKHX Cpen?

4. B KpyroBopoTax KakuxX BEIECTB IPUHUMAIOT yYaCTUE MUKPOOPTaHU3MbI BOJHON Cpeibl?
Hazosure knaccugukaiuo o3ep 1no TpoGHOCTH.

KaxoBbl 0cOOEHHOCTH (PYKIIMOHUPOBAHUS TOUYBEHHBIX MUKPOOPTaHU3MOB?
Ha3zoBuTe OCHOBHBIX IpeACTaBUTENEH TOUBEHHOW MUKPOQIIOPHI.
Kakyro pyHK1IMIO BBITOJHAIOT MUKPOOPTaHU3MBbI B TUIOAOPOIUH TOYBBI?

O Noa



9. [TIlepeuncnute B KpyroBOpOTaX KaKMX BEUIECTB YYACTBYIOT TOUYBEHHBIE MUKPOOPTaHU3MBI.
10. Kakwue ¢akTopsl BIAHIOT Ha CYIIIECTBOBAHUE MUKPOOPTaHU3MOB B BO3ayXe?

11. Tepeuncnute OCHOBHBIX MPEICTABUTENCH BO3TYITHON MUKPOQIOPHL.

12. Oxaparepu3syiiTe npeacTaBuTeNIed MUKPO(IIOPHI pacCTCHHIA.

13. Kakue 0coOeHHOCTH CYIIECTBOBAHMS HMEIOT MPEACTABUTEIH MUKPO(DIOPHI )KHBOTHBIX ?
14. Oxaparepu3syiite MUKpOdIIOpy YETOBEKA.

IIpakmuueckoe 3anamue
1. TlpoBectu n1abopaTopHOE HCCIICAOBAHHE MUKPOOUOTHI BO3/IyXa, IIOYBBI U BOJIBI.
CocTaBUTh OTYET O MPOBEICHHOM HCCIICIOBAHUU.
3. Caenartb BBIBOJBI O COCTaBE MUKPOGIIOPHI BO3yXa, IIOUBBI U BOIBI.
Jlumepamypa:[3], [5], [8], [14].

N

Tema 13: YyacTue MUKPOOPraHM3MOB B KPYIrOBOPOTE BelleCTB

Jlexyust

[IpeBpaiieHre MHUKPOOpPraHM3MaMH OPraHUYECKUX W MHUHEPAJIbHBIX COEJUHEHHUH a3oTa.
I'moGanpHbIA UK coennHeHUN a3ora. buonmormueckas duxcamus armocdepHoro asora. Kpyrosopor
yriepona. Kpyrosopor azora. @ukcauus armocdepnoro azora. Ammonoduxanusa. Hurpuduxarms.
HNenutpudukanusa. Tpanchopmarus COCIUHEHHH cepbl OaKTEPUSMU. BHOTCHHBIM UK COCIMHCHHMA
ceppl. OkucineHue CcoeIMHEHUN cepbl. BoccTaHOBIEHHE HEOPraHWYECKUX COEIUHEHUIl Cepbl.
[IpeBpamienne MUKpoopranuzMamu coenuHeHuil ¢ocdopa. buorennsiii nukn coeaunenuit ocdopa.
[IpeBpamenne opranudeckux coenuHeHuit ¢ocdopa. [IpeBpamieHne HEOPraHWYCCKUX COCITUHEHUHN
dbochopa. VYuactue OaxkTepuil B TPEBpaAIlICHUHM COCOUHEHHUHM kene3a. buonornueckuit MUK
npeBpauieHuil skene3a. OKuciaeHMe COeIMHEHUM Keneza kene3olakTepusiMu. BoccranoBieHue
OKHCJICHHBIX cOoeAMHEHUH xene3a. OKHCIIEHHe OpraHuyecKuX coeauHeHud xene3a. Kpyrosoport
yriepoaa.Yyactue MHUKpPOOpParHu3MOB B KpYroBopoTe yriepoga. JlecTpyKTOpsl OpraHMYECKOIo
BEILIECTBA.

Ocnogubie nowsamus memvl. KpPYrOBOPOT YIJIEpoJa, KPYyroBOpOT a30Ta, a30T(PUKCUPYIOLIHE
MHUKPOOPTaHU3MbI, CUMOMOTHYECKasT a30T(QUKCAIMs, acCOlMaTUBHAS a30TduUKcalrs, aMMOHH(PHUKAIHS,
HUTpUuUUMpyOmKe OakTepuu, JACHUTpUPHUUMpYOIITHE Oarepuu, MpsMas JeHTUpUPUKAIUS,
KOCeBHHAasl JICHUTpU(UKAIMA, HUTPATOPENyKIHs, CEepOOAKTepHH, CEPOOKHCIsAIoNIe OakTepuu,
acCCUMWISILMOHHAsT  cyJbdarpeayKuus, UMMOOUIN3alus cephl, cyiab(paTHOE  JbIXaHUE,
Cynb(aTpeyKTOpbl, CEpHOE JbIXaHHWE, CEPOBOCCTAHABIMBAIOIIME OaKTepUH, KeJae300aKTepuH,
dboToTpodHbIE OaKTEPHUH, PEAYLIEHTHI, METAaHOOpa3yIolIue OaKTepHUH.

Bonpocul ona camoxonmpons:

HazoBure ocHOBHBIE IpyNIIbl a30THUKCUPYIOLIUX MUKPOOPTaHU3MOB.

B yem cymHocTh cuMOM03a pacTeHui ¢ a30TPUKCUPYIOIIMMU OaKTepUsIMU?

Kakue pacTenust BCTynaroT B CAMOMOTHYECKHE OTHOLIEHUSI C KITyO€HbKOBBIMH OaKTEpUsIMU?
Kakne MUKpOOpraHU3Mbl BBIITOJIHSIOT aCCOLIMATUBHYIO a30T(QHKCALINIO?

Kakune Mukpoopranusmsl SBISIOTCS Hanbosee akTHBHBIMU aMMOHU(UKaTopamMu?

B dem 3axmouatoTcst nepBasi 1 BTopast (ha3bl HUTpUGPUKAIMKY U KaKHMe MUKPOOPTaHU3Mbl UX
OCYIIECTBIISIOT?

7. Kakoe 3HaueHue B MpUPOEe UMEET MPoIiecC HUTPUPHUKALIU?

8. Uro Takoe rerepoTpodHas HUTpUPUKAIUS?

9. Yro Takoe mpsiMasi 1 KOCBEHHas JeHUTpUpUKanus?

10. KakoBo »K0JIOTHYECKOE 3HAYCHUE TEHUTPUPUKAIN?

11. Ha3oBuTe OCHOBHBIE I'PYIIIBI MUKPOOPTaHU3MOB, KOTOPBIE CYIIECTBYIOT 3a CUET DHEPrUH,
BBIICTISIOLIEICS TPU OKUCIIEHUU HEOPTaHUYECKUX COEIMHEHUN CepHl.

12. B uem 3akirodaeTcsi IpUHIUITHAIBHOE OTIMYHE CepOOaKTepUil OT THOHOBBIX OaKTepHiA?

13. KakoBBI MECTOOOHUTAHUS U POJIb B IPUPOJIC XeMOTPO(DOB, OKUCIISIONIHNX Cepy?

14. Yto Takoe JIUCCUMWIALMOHHAA CydbQaTpeAyKUuss U KaKOBbl €€ OTJIWYHUS OT
ACCUMWISILIMOHHOM Cyb(haTpeyKIuu?

oukrwdE



15. Ha3zoBure TUNHYHBIE MECTOOOUTAHUS MPOKAPUOT, OCYILECTBISIOUINX TUCCUMUISALIMOHHYIO
cyabdaTrpenykuuio. Mx pois B mpupoe.

16. B xakux popmax ¢ocdop MOKeT HaXOUThCS B TIOUBE?

17. Yro takoe mobmnm3anus pocharoB u kakoBa posib MUKPOOPTaHU3MOB B 3TOM Iporiecce?

18. [Touemy kpyroBopoT docdopa HE SIBISETCS MOTHOCTHIO 3aMKHYTHIM?

19. Kakwue rpymnmbl 6akTepuil y4acTBYIOT B TpaHC(OpMaIy COeTMHEHUH jkerne3a?

20. HanummTe XUMHYECKYIO PpEaKUUI0, KOTOPYIO OCYIIECTBISIOT  XEMOAaBTOTPOQHBIE
KeJle300aKTepUH JUIsl TOJTyYEeHUS SHEPTUH.

21. OObsACHUTE, IOYEMY XEMOABTOTPO(DHBIE KeJIe300aKTepUH SIBIISIOTCS aluA0(UIbHBIMH.

IIpaxmuueckoe 3anamue

1. Pacumdpyiite 0603HaYeHHS MPOIIECCOB LIUKJIIA YTIepo/ia Ha IPEACTABICHHON CXeMe.

2. IlpuBeaute mnpuMepbl MHKPOOPTraHU3MOB, YYACTBYIOLUIMX B CIEAYIOLIUX Ipolieccax
OMOTCOXMMHIYECKOTO KA YTIepoaa.

3.  OnwumuTe BKIaJ MUKPOOPTaHU3MOB U BKJIAJ IPYTUX KUBBIX CYIIECTB B OMOT€OXUMHUYECKUN
LUK yIIIepoJa.

4. Pacmudpyiite 0003HAUCHUSI IPOLIECCOB IIMKJIA CEPbI HAa MPEACTABICHHON CXeMe.

5. [IlpuBenute mpumMepbl MUKPOOPTaHU3MOB, YYaCTBYIOIIMX B IPOLIECCAX OMOTC€OXMMUYECKOTO
IIUKJIA CEePBL.

6. Pacmm¢pyiite 0003HauSHHS MPOIIECCOB IMKJIA a30Ta HA PEACTABICHHON CXeMe

7. TlpuBeaute npuMepbl MUKPOOPTaHU3MOB, YUAaCTBYIOIIMX B MPOIECCaX IUKIIA a30Ta.

8. UYro mpomsonuio Obl, ecau Obl BHE3AITHO NMPEKPATHIIACh MUKpPOOHast (UKcamus a3oTa Ha
3emie? O60CHYITE CBOI OTBET.

9. Pacmm¢pyiite 0003HaUEHUS MPOIIECCOB IMKJIA )KeJIe3a Ha MPEACTABICHHON CXeMe

10. I[IpuBeauTte mpruMepbl MUKPOOPTaHU3MOB, YUACTBYIOIIMX B MpOIECcax IMKIIA Kele3a.

11. TloueMy OOJBIIMHCTBO KEJIE300KHUCIISIIONINX MPOKAPUOT sBJstoTC anunodunamu? OTBET
obocHyiiTe.

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

Ipaxmuuecxoe 3anamue
1. BelmonHEHHE KOHTPOJBHBIX 3aJaHUd 10 TeMe «Y4YacTHe MHKPOOPTaHHM30B B
KPYTrOBOPOTE BEUIECTBY.
Jlumepamypa:[3], [5], [13].

5 Y4yeOHo-MeToqUYeCKOE 0OecnieyeHHe A1l CAMOCTOSITeIbHON padoThl 00y4arOLIUXCH
5.1. Bneayoumopnas camocmoamenvnas padooma cmyoenmog

B 1nienom BHeayauToOpHas caMoCTOsTENbHAs paboTa CTy/eHTa MPU U3YUYEHUU Kypca BKIIOYAET B
ce0s1 creayromye Buabl paboT:

— TIpopaboTKa (M3y4eHHE) MaTEPHAIIOB JICKIIHIA;

— YTeHHE U MpopaboTKa PpEKOMEH/IOBAHHONH OCHOBHOW U JIOTIOJTHUTEIBHOM JTUTEPATYPHI,

— MOATOTOBKA K MPAKTUYECKUM 3aHITHSIM;

— IIOUCK U ITpopaboTKa MatepuanoB u3 HTepHeT-pecypcoB, HAYUHBIX ITyOJIMKALIHIA;

— BBIMOJTHEHHE JOMAITHUX 33JJaHUil B JOpME MOATOTOBKH JIOKIAI0B U pedhepaTos;

— MOJATOTOBKA K TEKYIIEMY U UTOTOBOMY (TIPOMEXKYTOUYHAsI aTTECTAllMsI) KOHTPOIIO 3HAHHMA IO
JTUCLUTIIUHE.

OcHOBHast [JIONII CaMOCTOSITENIbHOM pabOThl CTYIEHTOB MPUXOJUTCS Ha TOATOTOBKY K
MPAKTUYECKUM 3aHATHUSAM, TEMaTUKa KOTOPBIX IIOJIHOCTbIO OXBAaThIBAET COJEpP)KaHHE Kypca.
CamocrosTenbHast paboTa Mo MOAroTOBKE K CEMUHAPCKHUM 3aHATHSAM MperoaraeT yMeHue padborars C
MEepPBUYHON HHPOPMAIHEH.

Camocmosmenvras paboma no pazoeny 1:



PaboTa ¢ KOHCTIEKTOM JICKITUI U PEKOMEHIOBAaHHOM JTUTEpaTypo (2 M JOTIOTHUTEIIbHAS).

[TonroroBka MaTepHaaoB K KOHTPOJIBHOMY OIMPOCY MO HM3YyYCHHBIM TEMaM, MPaKTUYECKUM
3aHSATHUSIM, TECTOBBIM MPOBEPKAM 3HAHMUM, JUajoraM C MpenojaBaTelieM M YYaCTHUKAMH MPOBEPKU
3HAHUU NEPBOIr0 JUCLMUILIMHAPHOTO MOTYJIS.

Camocmosmenvras paboma no pazoeny 2:

PaGoTa ¢ KOHCIEKTOM JIEKIIMH M PEKOMEHIOBAaHHON suTepaTypor (1 W IOMOJHUTETbHAs).
[ToaroroBka MaTepuangoB K KOHTPOJIHHOMY ONPOCY MO HM3YYEHHBIM TeMaM, IMPAKTUUYECKUM 3aHATHUSM,
TECTOBBIM ITPOBEPKAM 3HAHUU, AUATIOTaM C MPENoiaBaTelIeM U YYaCTHUKAMU MTPOBEPKU 3HAHUN BTOPOTO
JTUCIHUILTMHAPHOTO MOJTYJIS.

Camocmosmenvras paboma no pazoeny 3.

Pabora ¢ KOHCIIEKTOM JIeKIMH U PEKOMEHJOBAHHOM nuTepaTypod (5 M JONOJIHUTEIbHAS).
[ToaroroBka MarepuanoB K KOHTPOJIBHOMY ONPOCY MO M3YYEHHBIM TeMaMm, MPAKTUUYECKUM 3aHSTHSIM,
TECTOBBIM IIPOBEpKAM 3HAHUM, AUajJoraM ¢ IPEenoJaBaTe]eM M Yy4JaCTHUKAaMU IPOBEPKU 3HAHUUI
TPETHEro TUCHUIUITMHAPHOTO MOJTYJIS.

6 ®oH/1 OLIEHOYHBIX CPEe/ICTB /I MPOBeIeHNs MPOMEKYTOUYHOH aTTecTAMU 00y4al0IMXCsl
0 JUCIUILINHE

@DOHJ OIEHOYHBIX CPEACTB JJIsi MPOBEICHUS MPOMEKYTOUYHOW arTecTaruu OOydJaromuXxcs 0
TUCHUIUTNHE «IJKOJOTHS PACTEHHM, )KMBOTHBIX U MUKPOOPTraHU3MOBY IPEACTABICH B MPHUIOKEHUU K
pabodeii mporpaMMe JUCIUIUIMHBI U BKIIFOUAET B CEOsI:

— TIepeueHb KOMIICTCHIIMHA C YyKa3aHWEM OJTalloB HMX (POPMUPOBaHHS B IPOIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI;

— ONHCaHWE ToKa3aTeje M KPUTCPUCB OIICHWBAHHS KOMIICTCHIMH Ha Pa3JIMYHBIX 3Tarax HX
(hopMHUpOBaHHUS, OTIMCAHUE IIIKAJT OTICHHBAHHSI,

— THUIIOBbIC KOHTPOJIbHBIC (TIPAKTUYECKUE) 3aJaHUsl WM MaTepUabl, HCOOXOUMBIC JJISi OLICHKU
3HAHWW, YMEHUW, HABBIKOB W (WJIM) OMBITA JCATEILHOCTH, XapaKTEPU3YIOMIUX 3TaIbl (GOPMUPOBAHUS
KOMIICTEHIIHIA;

— METOAMYECKHE MATEPHAJIbl, OINPEACIIIONIUE TPOICAYPhl OICHUBAHWS 3HAHWH, YMEHUH,
HABBIKOB U (WJIH) OTBITA JIEATEIHHOCTH, XapaKTEPU3YIOIINX dTarbl POPMUPOBAHUSI KOMITETEHITUH.

BOl'lpOCLI AJIS IPOBEACHUSA l'lpOMe)KyTO‘-lHOﬁ aTrTeCTAlluM IO JTMCHHUIIJINHE

[Ipenmer u 3agaun Kypca «9KOJIOTHUSI MUKPOOPTaHU3MOBY.
Muxkpobuosiorus kak Hayka. CBsi3b C IpyTMMHU HayKaMH.

MecTo MUKPOOPraHU3MOB B UEPAPXUU KHUBOTO.

ITutanue mukpooprann3zmMoB. OcobeHHOCTH MeTaboar3Ma GakTepuit
Knaccugukanys MUKpOOPraHU3MOB IO TUITY MUTAHUS: aBTO-, TETEPO-, XEMOTPOPHI.
Muxkpogiopa HOYBBI.

Muxkpodiiopa Boabl.

Ponb MUKpOOpPraHn3MoB B KpyroBOPOTE BELECTB B IPUPO/IE.
Bnusinue dakTopoB okpy:karoliei cpepl Ha MUKPOOPTraHU3MBI.

0.  Merobl MUKPOCKOITMYECKOTO UCCIIEI0BAaHUS MUKPOOPTaHU3MOB.
11. BrnusiHue B1a)XHOCTH Ha pa3BUTHE MUKPOOPTAaHU3MOB.

12. BnusHue cBera Ha pa3BUTHE OAKTEPHIA.

13.  BnmsHue TeMmnepaTypbl Ha pa3BUTHE OAKTEPHIA.

14.  BnusHuUE KUCIOTHOCTHU Cpelbl HA MUKPOOPTaHU3MBI.

15.  AHTaroHu3M MHUKpPOOPIaHHU3MOB.

16.  CumOM03 MUKPOOPraHU3MOB

BOooo~NoOR~WDNE



17.

Baxmuelinmme 6M0XUMUYECKHE TPOLIECCHI, BBI3bIBAEMbIE MUKPOOPTaHU3MaMU (B a3pOOHBIX

Y aHAPOOHBIX YCIOBHSIX).

18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

AmvmMonudukanus. buonornueckas ¢pukcanus atMmochepHoro a3ora.
['pymmbl MEKPOOPTraHU3MOB O OTHOIIEHUIO K COJIEHOCTH BO/IBI.
Boiaenenue MUKpOOpraHM3MOB U3 3KOHHUILL.

Mukpoopranu3mMbl a3poOHOH 30HBI BOJTHON CPEJIbI.

CoBpeMeHHBIE TEXHOJIIOTUH MUKPOOHOIOTHIECKOM 00pabOTKH OTXO/IOB.
XKuzHenesTeIbHOCTH MUKPOOPTaHU3MOB B ITOYBE.

Muxkopusa.

buonerpananusi.

MuKpoopraHnu3Mbl Kak OHOCOPOESHTHI METAJIIOB.

Mukpoopranu3Mbl aHa3pOOHOM 30HBI BOJOEMOB.

N3ydyeHne akTHBHOCTH MUKPOOPTraHU3MOB B IIPUPOJIE.

[IpuroToBneHue NpuKU3HEHHBIX MPENapaTOB MUKPOOPTraHU3MOB U Ma3KOB.
BnusiHue XMMHUYECKUX BELECTB HA MUKPOOPTIaHU3MBI.

AHTHCENTHUKMU.

[Tpumenenus MeToaa TMOPUILHON CYIIKH.

YHUYTOKEHHE MUKPOOPTaHU3MOB B OKPYXKAaIOIIeH cpeie.

Mukpobuoiorus Kak Hayka.

DKOJIOTHSI MUKPOOPTaHU3MOB: TIPEMET, 3a/1a4H, CBA3b C IPYTUMH TUCIUIUIMHAMHU.
DKOJIOTrM4eCKHE HULIN MUKPOOPTaHU3MOB.

[TonydyeHne HAaKOMUTENBHBIX KYJAbTYp OaKTEpUH.

[Ipsimble U KOCBEHHBIE METO/Ibl YU€Ta YUCIEHHOCTU OaKTEpU.
buoTtuueckue cBsi3u ¢ yduacTueM MUKPOOPTaHU3MOB.

OcobeHHOCTH CHMOMOTHYECKUX OTHOIIICHHH.

CuMOM03BI TPOKAPUOT U MPOTUCTOB, TPOKAPHOT U BHICUINX OPraHU3MOB.
Ponp pacrennii B )KM3HU MUKPOOPraHU3MOB.

MukpoOHO-pacTUTEIbHBIC B3aUMOACHCTBYSI IPU POCTE U PA3BUTUH PACTEHUH, B

puzochepe u pusoruiane, B puniochepe U GUiLIIONIIaHe.

44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.

~
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4.

Crenuduueckue B3aMMOBBINOHbIE (POPMBI.

Ponbs cuMOM030B IPOKAPUOT B IBOJIIOIIUN OMOCUCTEM.

baktepun: XuMHYeCKU COCTaB, MUTAHUE, IbIXaHHUE, POCT U PA3MHOKEHHE.
Knaccugukanmm MUKpOOpTraHU3MOB.

OcobeHHOCTH MeTaboIM3Ma MUKPOOPTaHU3MOB.

OCHOBHBIE THITBI B3aHMOOTHOIIICHUN MEKIY YIaCTHUKAMH MUKPOOHBIX COOOIIECTB.
MexaHU3M BIUSHUS aHTUMUKPOOHBIX BEIIECTB HA MUKPOOPTaHU3MBI.
bakTepuocras u 6aKTepHOLUAHOCTD.

IToHATHE M MEXaHU3MBI AEUCTBUS AHTUOMOTHUKOB.

Hcnonb3oBanne aHTHOMOTUKOB B OBITY.

VYdacTre MUKPOOPraHU3MOB B KPYTOBOPOTE a30Ta.

[IpeBpareHust BemecTB B KPYrOBOPOTE CEPHI.

VYdacTre MUKPOOPraHU3MOB B KPYTOBOPOTE KeJle3a.

VYyactre MUKpOOpPraHu3MoB B KpyroBopore docdopa.

VYdacTre MUKPOOPIaHU3MOB B KPYTOBOPOTE YIiepoJia.

Pexomenayemas aureparypa

7.1 Ocnosnas
AxumoB M. I1. Dkonorus xxuBoTHBIX — Kues: nzn-so Kues. yn-ta, 1959. — 176 c.
bepesuna H. A. Dkonorus pactenuit: yue6. nocobue. — M.: Akagemus, 2009. — 400 c.
I'yceB M.B. Mukpob6uonorus: yueOnuk. — M.: Akanemus, 2003. — 464 c.
Mouceesa T.A. Dkonorust >KMBOTHBIX: yueOHOe mocobue. — [lerpozaBoack: U3parenbcTBO

Terpl'Y, 2021. - 53 c.

5.

Hetpycos A.U. (pen.), bornu-Ocmomnosckas E.A., ['opiaenko B.M. Dxonorus

MUKpOOprann3moB. — M: Akanemus, 2004. — 272 c.



6. IIpoxombeB E.I1. Dxonorus pactenuit (0coOH, BUIBI, SKOTPYIIIBI, JKU3HEHHBIE (POPMBI):
Y4eOHHK TSI OMOIOTHYECKUX (haKyIbTETOB By30B. — ToMck: TOMCKuUI ToCy1apCTBEHHBI YHUBEPCHUTET,
2001. — 340 c.

7. Caxno O. H. Dxonorust Mukpoopranu3moB: yue6. mocooue B 3 4. U. 1. — Bnagumup: M3a-Bo
Bnagum. roc. yH-Ta, 2007. — 64 c.

7.2 /lononnumenvnasn

8. Tapunkas M.IO., laiixyrnuaoBa A.A., baiitenoBa A.M. Dkonorus pacTeHUi, )KUBOTHBIX U
MHUKPOOPIraHu3MoB: yueOHoe nmocobue. — OpenOypr: OI'Y, 2016. — 345 c.

9. Kynpraucor .M. Dkonorus pacteHuit: yaueoOHuk. — M.: uzn-Bo Mock. YH-Ta, 1982. — 384 c.

10. Hukomnaiikua H.W. Dxonorus: yue6. mocodue. — M.: [lpoda, 2004. — 624 c.

11. ITyxoma H.}O. Dxonoruveckas (pu3noyioruss MUKpooparanu3MoB. Y. 2. AyTIKOJI0rus
MHUKPOOPIraHu3MOB: yueOHoe nmocobue. — Spocnasib: SApl'Y, 2006. — 126 c.

12. Canpakosa C.JI. Mopdoakosoruueckue Tpymnibl pacTeHUH U )KUBOTHBIX. JJabopaTopHbIT
MPAKTUKYM I10 O0IIEH SKOJIOTHH: yuel.-MeTo/1. mocodue. — Ynan-VYae: uza-so bypstckoro
yHuBepcuteta, 2013. — 52 c.

13. Yepnosa H.M. O6mias sxomnorus: yaeoHuk. — M.: [Ipoda, 2007. —411 c.

14. IllexoBnosa H.B. Dxomnorust BOAHBIX MUKPOOPTaHU3MOB: METOIMYECKUE YKA3aHUS. —
SApocnasne: Apl'Y, 2011. -84 c.

15. KOpkuna E.B. OCHOBBI 3KOJIOTUH paCTUTENbHBIX Oprann3MoB. Pa3aen: BzaumooTHoeHus
OparaHu3MoB €O cpeoi oouTaHus (DIEKTPOHHBIN pecypc): yueOHOe MOCOOue: CaMOCT.y4e0. IIeKTPOH.
u31., ChIKT. JIECH. UH-T — DJIEKTpOoH. AaH. — CeiktbiBKap: CJIN, 2014. — 51 c.

8. Ilepeuenn pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKAUMOHHOI ceTu « AHTepHET»

1. KabamnukoBa JI.®O. doToCHHTETHUYECKMI ammapaT M CTpecC y pacTeHHil [DIeKTpOHHBIN
pecypc]/ Kabamnukosa JI.D. — DnekTpoH. TeKCTOBBIE AaHHBIE. — MHHCK: benopycckas Hayka, 2014. —
272 c. — Pexxum poctyma: http://www.bibliocomplectator.ru/book/?id=29569

2. Jlemura M.M. I'eoboTaHmka C OCHOBaMH SKOJOTMH U reorpaduu pacTeHui [DIeKTpOHHBIHN
pecypc]: YuebHoe nocobue/ lemuna M.U., ConosreB A.B., Ueuetkuna H.B. — DnekTpoH. TeKCTOBbIE
nannble. — M.: Poccuiickuii TOCyIapCTBEHHBIN arpapHbIi 3a04HbIH yHHBEpcHuTeT, 2013. — 148 €. — Pexxum
noctyna: http://www.bibliocomplectator.ru/book/?1d=20643

3. Jlekmum no JKOJIOTU U JKUBOTHBIX [DnexTpoHHBIT pecypcl:
http://lit.lib.ru/w/wladimirowa_e_d/text_0090-1.shtml
4. Dkonorus MHUKPOOPTaHU3MOB [DneKTpOoHHBIH pecypcl: http://www.lomonosov-

fund.ru/enc/ru/encyclopedia:0129486

5. Dronorus [DnekTponusit pecypc]: http://ethology.ru/

6. JIerkoB M.H. Mukpoopranusmel. buonorus u sxonorust [nekTpoHHbd pecypc]/ JIeiko M.H.,
[lecrakoBa I'.A. — DnekTpoH. TekcToBble naHHble. — Kamyra: M3narens 3axapos C.U. («CepHay), 2014.
— 400 c. — Pexxum noctyna: http://www.bibliocomplectator.ru/book/?1d=32840

7. KoBanes H.A. Mup mMukpoopranusmoB B Ouochepe [Dnextponssiii pecypc]/ Kosanes H.A.,
Kpacouxo I1.A., JlutBunoB B.®D. — DnexkTpoH. TeKCTOBBIEC JaHHbIE. — MuHCK: benopycckas Hayka, 2014, —
532 c.— Pexum pocryma: http://www.bibliocomplectator.ru/book/?id=29476

9. MeToanyecKue YKazaHud AJas oﬁyqamumxca 10 OCBOCHHIO TUCHUIIJIMHBI.

Metoauka npenogaBaHMs JAHHOW IUCHMILIMHBI IPEANOJIAraeT 4YTEHUE JIEKIMM, IPOBEICHHE
CEMHHApPCKUX 3aHATHUI, TPYNIOBBIX W HHAWBHUIYaJbHBIX KOHCYJIbTALUW MO OTAEIBHBIM BOIpPOCaM
mucuuiuinHel.  [IpenycMoTpeHa caMmocrosiTesbHass paboTa CTYAEGHTOB, a TakXke MPOXOXKJICHHE
aTTECTAllMOHHBIX UCIIBITAHUN TPOMEKYTOUHOM aTTEeCTAlUH.

B xoxe nekumii cTyneHTaM clenyeT MOATOTOBUTh KOHCIEKTHI JIEKIMHA: KPAaTKO, CXEMAaTU4HO,
MOCJIEZIOBATENbHO (PUKCHPOBATH OCHOBHBIE TOJOXKEHHUS, BBIBOJbI, (OPMYIUPOBKH, 0000IIEHUS;
IIOMEYaTh BAaXKHBIE MBICIIH, BBIACIATH KIIOUEBBIE CIIOBA, TEPMUHBI;, IPOBEPSITh TEPMUHBI, MOHATHS C
MTOMOUIBIO0 AHIMKJIONEANM, CIOBapeil, CIPaBOYHUKOB C BBINHCHIBAHUEM TOJIKOBAaHUI B TETpajb;


http://www.lomonosov-fund.ru/enc/ru/encyclopedia:0129486
http://www.lomonosov-fund.ru/enc/ru/encyclopedia:0129486
http://ethology.ru/

0003HAYHTH BOIMPOCHI, TEPMUHBI, MaTEpPHall, KOTOPBIA BBI3BIBAET TPYAHOCTH, IOMETUThH U TOMBITATHCS
HalTH OTBET B PEKOMEHIyeMOW jmTeparype. Eciu camMoCTOsATEeIbHO HE yAaeTcs pa3o0paThcsl B
MaTtepuaine, HeoOXoauMo chopMyIHpoBaTh BONMPOC M 3a/1aTh MPEINOJABATENI0 HA KOHCYJIbTAI[MH, Ha
MPAKTUYECKOM 3aHSITHH. YJEIUTh BHUMaHHE MOHATHSAM, KOTOpble 00O3HAu€HbI 00S3aTEIbHBIMU [
KaXKJI0M TEMbI IUCLIUIUIAHBI.

Ha y4eOHBIX 3aHATHSX CEMHHAPCKOIO THUIIA CTYACHTHI BBINOJIHSIOT MPOopaboTKy padoueit
MPOrpaMMBI, YAelsis 0co00¢ BHUMAHHE LETSM M 3ajadaM, CTPYKType U COJEPKaHUIO TUCIUTLINHBI,
KOHCIIEKTUPOBAHNE UCTOYHHUKOB; pabOTy C KOHCIEKTOM JIEKLIUH; OJrOTOBKY OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM, MIPOCMOTP PEKOMEHIYEMOU JHTEepaTyphl, padoTy ¢ TEKCTaMH OQUITMAIBHBIX MTyOIHKAIIHiA;
pelIeHre TPaKTHUYEeCKUX 3aJaHHH.

B xome rpynmoBbIX M MHAUBUIAYATbHBIX KOHCYJIbTAllUM CTYIEHTHI HMEIOT BO3MOXHOCTb
MOJIYYUTh KBATHU(PHUIMPOBAHHYIO KOHCYJIBTALMIO [0 OpPraHHU3al[MM CaMOCTOSITENILHOTO YIIPaBICHUS
COOCTBEHHOW [IeATENIHHOCTHI0O Ha OCHOBE aHalW3a HMEIOIIEroCs y CTYACHTAa ONbITa OOYYCHHS,
UCIOJIb3YEMBIX Y4YeOHBIX CTpaTeruii, 4epe3 OOCYXKIEHHE CUJIBHBIX CTOPOH WU OrPAaHUYECHUN CTHIIS
YUEHHs, a TakKe IIOMCK PpEeCypcoB, TMPEIOCTABISEMbIX BY30M JUIsl JOCTHXKCHHS HaMEUEHHBIX
PE3yNIbTATOB; AJISl ONpEAeNCHUs] TEMbl U MPOOJIEMbl UCCIIEIOBAHUS, BBINOJIHEHUS MUHU-TIPOEKTOB IO
JTUCIUTIINHE, OOCYXXICHUs HAyYHBIX TEKCTOB M TEKCTOB CTYACHTOB, PEIICHHUS Y4EOHBIX 3amady, s
MOATOTOBKM K HWHTEPAKTUBHBIM 3aHSATHSM CEMHUHAPCKOTO THUMA, IS MOATOTOBKH K KOHTPOJIbHBIM
TOYKaM, B TOM YHCJIE€ MTOTOBOM; JI€TaIbHO IMpOopadaThiBaTh BO3HUKAIOUIUME MPOOJIEMHBIC CUTYAIlUH,
OCYIIECTBIISITh IMOMCK BAapUAHTOB HX pEIICHUS, ONpPENeNsTh MPEUMYIIEeCTBA W OrPaHUYCHUS
HCIOJIb3YEMBIX CPEACTB IS PEIICHUS MOCTABICHHBIX YYCOHBIX 33714, 0OHAPYKHBATh HEOOXOIUMOCTh
M3MEHEHHUS CIIOCOOO0B OpraHU3aIlui CBOEH padOThI U 1.

[Ipu n3y4eHN TUCHUILUIUHBI UCTIOJIb3YIOTCSI MHTEPAKTUBHBIE METOAbI 00YUEHUSI, TAKUE KaK:

1. JIeknus:

— JIEKIUS-BU3yalM3alisl — I0Jladya MaTepuaja OCYIISCTBIISICTCS CPEJICTBAMH TEXHUYECKUX
CpelnCcTB OOy4YeHHs C KpaTKuM KOMMEHTHPOBAHHMEM JEMOHCTPUPYEMBIX BH3YaJbHBIX MAaTepUaOB

(npe3eHTanui).
2. IlpakTuyeckoe 3aHsATHE:
— TeMaTH4YeCKUi CCMHUHApP — OTOT BHA CEMHHApa TIOTOBUTCA W IMPOBOAUTCA C LECJIbIO

aKLEHTUPOBAaHUS BHUMaHUS 00YyJaroIUXCcs Ha KaKoW-1100 akTyaJbHON TeMe WK Ha HanboJiee BaXKHbIX
U CYLIECTBEHHBIX €€ acleKTax. Temarnueckuil ceMuHap yriyouseT 3HaHHsI CTY/IeHTOB, OPUEHTHPYET UX
Ha aKTUBHBIM MOUCK IyTell U crlocOOO0B pellIeHus 3aTparuBaeMoit poOIeMsl;

— TIIpaKkTU4ecKoe Ja0OpaTOPHOE HCCIEJOBAHUE — UCIONB3YeTCS C LEJIbI0  OCBOCHHMS
MPAKTUYECKUX HABBIKOB PabOThl ¢ OWUJIOTMUECKUM MaTepHajioM M HCIOJIb30BAHUEM COBPEMEHHBIX
METOZI0B UCCIIEI0OBAHMU.

10. Iepeuenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3YeMbIX NPH OCYIECTBJICHUH
00pa30BaTeIbHOIO NMpoLecca M0 JUCHUIIHHE, BKII0Yasi epeYeHb NPOrpaMMHOro odecrevyeHust u
NH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

10.1 IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3YeMbIX NPH OCYHIECTBJIEHHHU

o0pa3oBaTe/IbHOIO Mpouecca

— DIIEKTPOHHBIE 00pa30BaTENBbHBIE PECypCHl, IpeICTaBleHHbIE B M. 8 pabodell mporpammbl
JUCITUATITAHBI;

— HCHOJIb30BaHUE JIEKTPOHHBIX NMPE3EHTALIHIH;

— U3y4YeHHE HOPMATHBHBIX JOKYMEHTOB Ha OQUIMAIbHOM caiiTe (eaepanbHOro oOpraHa
WCIIOJIHUTENBHOM BJIACTH, MPOPAOOTKA JOKYMEHTOB;

— WHTEPAKTUBHOE OOIICHHE C OO0YUYaIOIMIMMHUCS U KOHCYJIHTHPOBAHHE MOCPEICTBOM DJICKTPOHHOMN
MTOYTEHI.

10.2 TIlepedyeHr TPOrpaMMHOro o0ecrnevyeHUs, HCIOJb3YeMOIro MNpPHU OCYIIECTBJIEHUHU
o0pa30BaTe/IbHOIO MpoLecca
ITpu ocBOCHMM AMCUUIUIMHBI UCTIONB3YETCS JIULIEH3MOHHOE ITPOrpaMMHOE 0OecrieueHHe:



— TeKkcToBbIH penakrop Microsoft Word;
— anekTponHbie Tabaumbl Microsoft Excel;
— Tpe3eHTalMOHHBIN penakTop Microsoft PowerPoint.

10.3 Mepeuyenb uHGOPMALHOHHO-CIIPABOYHBIX CHCTEM
— cmpaBo4HO-IpaBoBas cucrema Koncysprant-muoc http://www.consultant.ru/online
— cmpaBoYHO-TIpaBoBas cucrema ["apant http://www.garant.ru/online

11. MaTepuaJIbHO-TeXHHYECKOEe 0O0ecneuyeHue TUCIUIINHBI

Jlns  npoBeACHMsS 3aHATHH JICKIMOHHOIO THIIA, MPAKTHYECKH (CEMHHAPCKHMX) 3aHATHN
TPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJS M MPOMEKYTOUYHOM aTTECTAIMH
HCIIOJIL3YIOTCS yueOHble ayauTopun 6-502, 6-505, 6-506, 6-507, 6-519 ¢ xomruiekToM yueOHOH Mebemnu.

st camocToATeNnbHON padOThl 00YUAIOIIUXCS UCTIONB3YIOTCA KaOUHETHI 6-214 u 6-314; xaxabIil
000pyI0BaH KOMIUIEKTOM Yy4eOHOH MeOenu, ABYyMs KOMITBIOTEPAMHU C JAOCTYIOM B MH()OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh «VHTEpHET» M B 3JEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTEIBHYIO
Cpeiy OpraHu3alliH, IPUHTEPOM U CKAaHEPOM

TexHnuueckue cpencTBa oOydeHHs Il TPEJACTABJICHUS YUeOHOH HWHGPOpPMAIMK BKJIFOYAIOT
ayJMTOPHYIO TOCKY, MYJIbTUMEIUHHOE 000PYIOBaHHE.

[lpr w3yyeHHM AMCUUIUIUHBI HCIONB3yeTcss OuOimoreuynbiii Gonn Kamuatl TV: yueOHuKH,
yueOHBIC MTOCOOUS, MEPHOAMUYCCKHIE KYPHAIIBI, JIEKTPOHHBIA PECypc; pa3laTOYHbIH Marepuan (TECThI,
JOKJIAJIbI O COCTOSTHMH OKPY’KaIOIIeH Cpeibl, HOpPMATHBHO-TIPABOBBIC TOKYMEHTHI H JIP.).


http://www.consultant.ru/online
http://www.garant.ru/online

JlomosiHeHns1 M U3MeHeHHsI B padoueii mporpamMmme

JlomoTHEeHHsT ¥ U3MEHEHUs B pabouel mporpamme 3a / YUeOHBIN TOJ
B pabouyro nmporpamMmy 1o IUCHUIUTHHE «DKOJIOTUS PACTEHUH, )KHUBOTHBIX H MUKPOOPTaHU3MOB)
s HarpasieHus noarotoBku 05.03.06 «3Dkojorus ¥ mMpUpOIONOIH30BAHUE» BHOCITCS CIEAYIONINE

JOIIOJIHCHHA U UBMCHCHUA
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