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l. Heab u 32124 TUCHUTLINHBI

Heab: u3ydyeHue poyid pacTEHUl W JKUBOTHBIX B (OPMUPOBAHMM CTPYKTYpPHI U
(YHKIMOHUPOBAHUH COOOIIECTB PA3HOTO PAaHTa M BIMSHUS HAa HUX HKOJOTHUECKUX (PAKTOPOB,
CTPYKTYPHBIX u (YHKIIMOHATBHBIX 0COOEHHOCTEH MHUKPOOHBIX COOOIIIECTBA,
B3aUMOJICHCTBYIOIIMX CO CPEJOW CBOEro OOHMTaHUS HAa OCHOBE TPO(MUUYECKUX CBSA3CH,
BKJIIOUAIOLIMX XHMHUYECKHe TpaHchopMalnuyd BemiecTB, (OPMUPOBAHHE CHOCOOHOCTEH
UCTIOJIB30BATh MOJyYCHHbIE 3HAHHUS B HAyYHO-HMCCIIEI0BATEIbCKON U IKCIIEPTHO-aHATUTHYECKON
JESITEIbHOCTH.

3apaum:

- OBJIQJICHHE KATErOPUMHBIM almnapaToM, OCHOBHBIMU MOHSATHUSIMHU, 3aKOHAMHU HKOJIOTHH,
MO/JIEJISIMU B3aUMOOTHOIIICHIH KOMIIOHEHTOB 9KOJIOTMYECKHX CHCTEM;

- U3y4YCHHE COBPEMEHHOI'O COCTOSIHUS U MEPCIEKTUB Pa3BUTHS 3KOJIOTUN OPraHU3MOB;

- O3HAaKOMJIEHHUE C DKOJIOTr0-(PHU3UOJOTHUECKUMHI OCOOCHHOCTSIMUA PAaCTEHUI M )KUBOTHBIX,
UX TUTIAMU METa00IN3Ma;

- MIOJTYYCHHE CBEJICHUH O crielu(UKe B3aUMOICHCTBUS )KUBBIX CHCTEM JIPYT C IPYTOM U C
HEXHBOW MTPUPOJIOL;

- U3YyYCeHHE OCOOCHHOCTEH ()YHKIIMOHHPOBAHHS TOMYJSIIHA PACTEHUH W >KUBOTHBIX,
OBJIaJICHUE METO/IaMU UX UCCIIeI0OBAaHUI;

- (hopMupoBaHHE MPECTABICHUI O COBPEMEHHOM YPOBHE aHTPOIOTCHHOTO BIUSHHS Ha
pacTuTeIbHbIC U )KUBOTHBIE KOMIIOHEHTHI OMOC(epHI;

- HM3y4YeHHE CTPYKTYpPhl MHUKPOOHOTO COOOINeCTBa, €ro (U3MYECKON OpraHUu3aIlNH,
KOOTEPATUBHBIX M KOHKYPEHTHBIX B3aWMOOTHOILICHUSX MEXKIY €ro 4ieHaMHu; 3HaKOMCTBO C
KJIACCHYECKUMHU W MOJICKYJSIPHO-OMOJOTHYECKUMH METOJIAMH  HMCCIIEIOBAHUS  CTPYKTYPHI
MHUKPOOHBIX COOOIIECTB;

- dbopMupoBaHHE 3HAHUN O TpoIleccax B3aWMOACUCTBUN MHKPOOPTAaHHU3MOB CO
cpemoii  OOWTaHWS, WX >KU3HCHHBIX CTPATETUSAX W aJaNTAIl[MOHHBIX MPHCIIOCOOICHHUSIX,
MHOT000pa3uM B3aMMOOTHOIICHUH MHKPOOPTaHU3MOB C TIPEICTaBUTENSMU JPYTHX TPy
YKUBOTO MHPA;

- O3HaKOMJICHHE ¢ MUKPOOHBIMH COOOIIECTBAMU BOAHBIX U HA3€MHBIX CPEl;

- (opmupoBaHUE 3HAHUI 0 TEOXUMHUYECKOU JIEATEIIBHOCTH MUKPOOPTaHH3MOB;

- 3HAaKOMCTBO C BKHEHIIMMH TMPHUKIAJHBIMA aCHEKTaMU SKOJOTUU OPraHU3MOB,
BO3MOKHOCTSIMH HICTIOJIb30BaHHSI OMOJIOTHIECKUX OOBEKTOB ISl OIICHKH COCTOSHUS M KOHTPOJIS
OKpYKarollel CpeJibl, CO3JaHMs SKOJOTHIECKH 0€30MacHBIX TEXHOJIOTHIl.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYyeOnas pgucummnuHa b1.B.6 «Oxomorus opraHu3MoB» OTHOCUTCS K YacTH,
dbopMHupyeMOil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUM, U3y4YaeTcs B 4 ceMecTpe.

2.2. Jlng v3ydeHHs] NAHHOW y4eOHOM IUCIUIUIMHBI HEOOXOIWMBI 3HAHHS, YMEHHS H
HaBBIKH, (OPMHUpPYEMBIC MPEAIICCTBYIONUMU  JucHUIIUHAMU:  «OOmas  OUOIOTHS»,
«buoreorpadusy, «O06mast skogorusy, «bruopaznoodpasue u OMOPECypCchl pETHOHAY.

2.3. TlepeveHb MOCICAYIONIMX YUCOHBIX AWCIMILINH, JUIT KOTOPBIX HEOOXOIUMBI 3HAHWS,
YMEHHsI W HaBBIKH, (QOopMHUpyeMmble MJaHHOW YYeOHOW IUCHUIUIMHON: «DKOJIOTHYECKUN
MOHUTOPHHI», «IKOJIOTHYECKOE MTPOCKTUPOBAHUE U IKCIEPTHU3a», «BHOXMMHUYECKask IKOJIOTH»,
«borannyeckasi dKCIEepTU3a», «300J0THYECKas IKCIEPTHU3a», «IKOIOr0o-MUKPOOUOIOTUYECKAS
AKcnepTu3ay, BoinogHenne BKP.

I1.  TPEBOBAHUA K PE3YJIBTATAM OCBOEHU JUCHUIIIMHBI
[Ipomiecc OCBOEHHMS MUCHUIUIMHBI HampaBlieH Ha (OPMUPOBAHHE KOMIIETEHIMH B
cootrBerctBuu ¢ ®I'OC BO u OIl BO mno ngannomy Hampaienuto moaroroBku 05.03.06
«OKOJOTHsI M TPHPOJOIONIL30BAHHE»,  HANPABIECHHOCTh  (MpouiIb)  TOATOTOBKU
«DKOJIOTHUYECKas KCIIEPTHU3A»:
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[1K-2: CnocoGeH HCIoOnb30BaTh 3HAHUS W HABBIKM JJIS OINpPENENICHUS TOIXOIOB K
PELICHUIO JIOKAJIbHBIX U PErHOHAIIBHBIX SKOJIOTHYECKUX MPOOIIEM.

IlepeyeHb MJIAHMPYeMBbIX Pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIU

Komnerenuus

HNuauxkaropsl
KOMIIeTeHIINH

Pe3yabTaTsl 00yyeHus

1IK-2

CriocobeH  MCnosb30BaTh
3HAHUSA W HaABBIKU JI
OTIpENIeJICHUs] MOAX0JI0B K
PCIICHHUIO JIOKAJIIBHBIX U
pETrHOHATBHBIX
HKOJIOTUYECKUX MTPOOIIEM.

WK k2.1
Hcnionp3yer 3HaHUS W
HaBBIKH OILICHKHN
COCTOSIHHSI  OKPYIKarOIIIeH
cpenbl i 3I0POBBS
HaceJIeHUs, TpeajiaracT Ha
3TOl OCHOBE IOAXOIBI H
METOJbl  ONTHUMH3ALILINHU
OKPYXKAaIOILEH CPeabl.

3HaTh:

- o0mmue npeAcTaBIeHUus] 00 IKOJOrMUECKUX
¢daktopax W 00 WX BIUSHUM Ha
(GyHKLIIMOHMPOBAHUE pPacTUTENBHBIX
OpPTraHU3MOB U 00pa3yeMbIX UMHU COOOIIECTB
(cBeTe M ero BIMSHMM Ha CTPYKTYpYy U
(GYyHKIMM pacTeHWH H WX TOMYJISIHA,
TEIJIOBOM u BOJIHOM pexuMax,
snadudeckux U oporpapuueckux GpakTopax,

0COOEHHOCTSIX CTPYKTYPBIL,
(YHKITMOHHPOBAHUS u JMHAMUKHA
PaCTUTENbHBIX NOMYJISALUUNA, TOMYIAUUOHHON
CTPYKType BUJA u OMOTUYECKHUX
B3aMMOJICHCTBHSIX);

- B@XXHEUIIME aCIEKThl B3aWMOOTHOILIECHHI
KUBOTHBIX M CpPEIbl, MOHSATUS U 3aKOHBI
9KOJIOTUHU, JCHCTBYIOIIHME B COOOIIECTBAX
KUBOTHBIX, MECTO XHBOTHBIX B Ouocdepe,
OCHOBHBIE  MPOOJIEMBI  AHTPOIIOTCHHOTO
BJIMSTHUSI HA JKUBOTHYIO YacTh COOOIIECTB U
ouocdepy;

- CTpYKTypHbIE U  (PYHKIIMOHAJIbHbBIE
OCOOEHHOCTH  MHUKPOOHBIX  COOOIIECTB
BOJIHBIX U HA3€MHBIX Cpell, IKOJIOTUYECKUE
CTpaTeruu u a/IarTaliOHHbBIE
MPUCTIOCOOTICHHUS MUKPOOPTaHU3MOB,
MHOT'000pa3ue TUIIOB WX B3aMMOOTHOIICHUI
MEXy CO00M M C IpYyrMMH OpraHM3MaMu,

poib MHUKpPOOPTaHNU3MOB B
OMOreOlICHOTHYECKOM OOMEHE  BEIECTB,
TIPUHITUTIBI MCIIOJIb30BaHUs

MHUKpPOOPTaHU3MOB ISl HCIIONB30BaHUS B
Iporeccax OYMCTKH OKPYKAOIIEH CPEIbl OT
3arpsI3HSIONIUX BEIIECTB, cO3JaHnHu
DKOIOTHYECKH 0€30IIaCHBIX TEXHOJIOTHH.

- BO3MOKHOCTH HCIOIL30BaHUSA
OHMOJIOTHYECKUX 00BEKTOB B
OMOTECTUPOBAHUU M OMOMHTUKAIINH.

YMmeTs:

- CUCTCMATU3UPOBATH 3HAHUA 06
IKOJIOTHYECKHUX (hakTopax U 00 UX BIUSTHUU
Ha (YHKIMOHMPOBAHUE OPraHU3MOB H

00pazyeMbIX HMH COOOIIECTB,
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- TpPaMOTHO WU3Jaratb TEOPETUYCCKUI
MaTepual U BECTH JIUCKYCCHIO;

- HCIIOJIB30BATh IOJIYYCHHBIC 3HAHHS IS
OIIEHKH u KOHTPOJIS COCTOSTHHSI
OKpyXamIled cpeasl ©u  pa3pabOTKu
9KOJIOTHYECKH 0€30I1aCHBIX TEXHOJIOTHIA;
Brnanets:

- 0a30BBEIMU MIPEICTABICHUSIMU 00
9KOJIOTHYECKUX (hakTopax ¥ 00 MX BIUSHUH
Ha (QYHKIMOHMPOBAHHE OPraHU3MOB U
00pa3yeMbIX UMH COOOIIECTB;

- METOJAaMM DKOJIOTHYECKHMX HCCIEIOBAHMI
B 00JIACTH U3YYCHUS CTPYKTYPHI MOMYJISIIUN
U COOOIIECTB, MPAKTHUYCCKUMH I10JIX01aMHU
JUTSL OLIGHKH COCTOSIHHSI TTOTYJISIIIAN Pa3HBIX
TAKCOHOMHYECKHUX TPYIII OPraHU3MOB;

- HaBBIKAMH pelICHUs (PyHITaMEHTAIbHBIX U
IPHUKIAIHBIX 33J1a4 3KOJOTUU OPraHu3MOB,
JIOKaJIbHBIX u PETHOHAIBHBIX
9KOJIOTHYECKHX IPOOJIeM.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0BLeM JUCHHUILINHEI COCTABJACT 4 3a4eTHLIX exuHUILI, 144 gaca.
N3 HUX peanu3yeTcs C UCTIOIb30BaHUEM JICKTPOHHOTO O0YYCHHS M IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJOTHI 30 4acoB.

®opMa NPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 CopepxxaHue OMCUHUIIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX

KOJIN4YEeCTBA AaKAACMHUYICCKHUX JaC0B

Ne Paznen nucouminHbl/TEMA Buner yueGHOI paboThI, dopMma TeKylIero
n/H = BKJTI0YAst CAMOCTOSITENIbHYIO pabOTy 00YJatomMXCsl , | KOHTPOJIA
§ MPAKTUYECKYIO MMOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
T (B yacax) ®opma
= .
= g NPOMEKYTOUYHOM
@ ¥ o § KonrakrHas pabora nmpenonasaress ¢ ®
S S & B = aTTrecTanuu
S & % 8 o0y4armuMucs ®
a = =S 2 S (mo cemecTpam)
sl = oo S S w S
e 2 z 23 S =5
E @ " gé Jlexkuus | lpakrnueckoe | Koncy/abTamusi 5 E <
O M SE=I: 3aHsTHE O B a
1 2 3 4 5 6 7 8 9 10
1 MoayJib 1. IK0/10rusi MUKPOOPTraHU3MOB 4
2 Tema 1.1. HanpaBneHust COBpeMEHHON 3KOJIOTHH 1 0,5 - - 0,5 TectupoBanue
MHUKpPOOPTaHU3MOB. MeToasl  3Kojorudeckoit | 4
MHUKPOOHOJIOTUH
3 Tema 1.2. AyTakosoruss MUKpOOPraHU3MOB 6,1 2 3 0,1 1 [Tucemennas pabora
Tectuposanue
4 Otuer no
nabopaTopHoit
pabote
4 Tema 1.3. CooOriecTBa MUKPOOPTaHU3MOB 6,9 2,75 3 0,15 1 TectupoBanue
4 Pedepar
Otyet no
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nmabopaTopHOit
pabote
5 Tema 1.4. MukpoopranusmMsl 1 atMmocdepa 5,25 2 2,5 - 0,75 [TucemenHas pabora
TectupoBanue
Ortuer no
nabopaTopHO
pabote
6 Tema 1.5. MukpoOHBIE C€O0O0IIECTBA BOJHBIX 3 2 - - 1 [TucemenHas pabora
HKOCHUCTEM TectupoBanue
Pedepar
7 Tema 1.6. DKojorus MOYBEHHBIX 3 2 - - 1 [TucemenHas padota
MHUKPOOPTaHU3MOB TectupoBanue
Pedepat
8 Tema 1.7. Ponmp  MHKpOOpPraHW3MOB B 2 1 - - 1 [TucbmenHas padora
OHMOreoLleHOTHYECKOM 0OMEHE BEIIECTB TectupoBanue
9 Tema 1.8. [Ipuknannas DKOJIOT U 15 0,5 - - 1 Pedepar
MHUKPOOPTaHU3MOB
10 | Moayap 2. DK0JIOrusl pacTeHHuid
Huckyccus
Konrponbnas pabota
11 Tema 2.1. Cpet u €T0 BIMSHUE Ha CTPYKTYPY U 13.6 6,5 4 0.1 3 YcrHblI onpoc
(GYHKLIMY pacTEHUH U UX MOMYJIALUi Pecdepar
Jlokman
TectupoBanue
Huckyccus
YcTHBI ompoc
12 Tewma 2.2. TeroBoit pexxum 8,6 4 2 0,1 2,5 Pedepar
Jlokman
TectupoBanue
Huckyccus
13 | Tema 2.3. BoaHblii pesxum 10,1 4 3 0,1 3 Konrpoxsuas pabora

VYcTHbI onpoc
Pedepar




Jloknan
TectupoBanue

Tema 2.4. Dnaduyeckue u oporpaduyueckue

Huckyccus

KonTponbnas pabota

VYcrHbI onpoc

14 (bakTopbl 9.1 3 0.1 2 Pedepat
Jlokmnan
TectupoBanue
Huckyccus
15 | Tema 2.5. buotnyeckue B3auMoaecTBUS 4,5 1,5 - 1 Y CTHbI onpoc
TectupoBanue
KCP
Huckyceust
Tema 2.6. OCOOEHHOCTH CTPYKTYPHI, VYcrHbI# onpoc
16 | GyHKUMOHMPOBAHUS U IMHAMHUKYU PaCTUTENIbHBIX 7,1 2 0,1 2 Pegepar
MOIYJISALIUN Joxian
TectupoBanue
Huckyccus
YcTHBI ompoc
17 | Tema 2.7. IlonyasiMoHHas CTPYKTypa BUa 4,5 1,5 - 1 Pedepar
Jloxman
TectupoBanue
18 | MoayJb 3. DK0JIOTHS JKUBOTHBIX
19 | Pa3gen 3.1. BBenenne
Tema 3.1.1. Ilpenmer, coaepkanue, LETU U
o |3@MauM  CTPYKTypa  OKOJOTMH  HBOTHBIX. 15 i i 05 i
[TonmyasiuMOHHBIA W SKOCUCTEMHBIA TOAXOIBI B ' '
9KOJIOTHH KHUBOTHBIX
21 | Pa3zngex 3.2. )KMBOTHBIii OpranusMm u cpeaa
99 Tema 3.2.1. YcaoBusi cpenpl, NEHCTBYIONUE Ha 25 1 i 0.5 CoGecenonanme

JKMUBOTHBIC OPraHU3MBbI




Paznen 3.3. llonyasiumoHHO-0MOLEHOTHYECKU T

23 | ypoBeHb KakK 0a3uc  OCBOEHHS  Cpelbl
JKUBOTHBIMHU OPraHu3MaMH
Tema 3.3.1. Ornpenenenue MOMYJISILUH,
24 | OpUHUMIIUAIbHBIE  OCOOCHHOCTH  MOMYJISIUI 2 1 0,5 - 0,5 CobecenoBanue
YKHBOTHBIX
25 | Tema 3.3.2. Pa3zHooOpasue momyJsmuii 2,25 1 0,5 0,75 CobecenoBanue
26 | Pazgen 3.4. CTpyKTYpa NOMyJIsIUi KMHBOTHBIX
Tema 3.4.1. Crartuyeckue XapakTEPUCTUKU
27 | momynAUM{A OSKUBOTHBIX: TPOCTPAHCTBEHHAs U 4,35 1,75 1,5 0,1 1 CobecenoBanue
MIPOCTPAHCTBEHHO-TEHETUYECKasl CTPYKTypa
Tema 3.4.2. JluHaMu4ecKHe XapaKTEPUCTUKU
28 | momyysALMil KUBOTHBIX M 3aKOHOMEPHOCTH HX 5,15 3 1 0,15 1 CoGecenoBanue
W3MEHEeHHUS
29 Paznen 3.5. B3aumopeiicTBus momyJasiuui
“KHBOTHBIX
Tema 3.5.1. Tumbl MEKXBUIOBBIX B3aUMOJICHCTBUN
30 . A A 3 1 1 - 1 CobecenoBanue
TOMYJISIIMIA )KMBOTHBIX M MX KJIACCH(DUKALIUS
31 | Tema 3.5.2. OTHOWIEHUS «XUITHUK-KEPTBA» 2,5 1 1 - 0,5 CobecenoBanue
32 | Pa3nea 3.6. OueHka cOCTOSTHHS MOMY TSN
Tema 3.6.1. MeTonbl OIEHKH YHUCICHHOCTH U
33 A H . 3 1 1 - 1 CobecenoBanue
TeHETHYECKOT0 Pa3HOO0pa3usl MOMyIsIui
Paznen 3.7. VYuactme  KMBOTHBIX B
34 | TpanchopManuM BellecTBAa M JHEPruM B
cooduecTBax
Tema 3.7.1. MecTto *XMBOTHBIX B OpraHU3alUU
35 MUIIEBBIX W DHEPreTHYECKUX  CBS3EH B 2,5 1 1 - 0,5 ColecenoBanue

coo00I1IeECTBAX




4.2 I11aH BHeayTUTOPHOM CaMOCTOSITEIbHOM PadoThl 00YUYAIOIIUXCS 10 JUCHUNITINHE
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Cemectp

Haszpanwue paznena,
TEMBI

CamocTosiTenbHas paboTa 00y4aromuxcst

Bun camocrositensHON paboThI

Cpoku
BBIITOJIHEHU S

TpynoemMKkocTb
(dac.)

OrnieHoyHoOE
CPEICTBO

Y4yeOHO-METOAUIECKOE
o0ecIieueHne caMOCTOATEILHOM
paboThl

MoayJb 1. IK0J10rusi MUKPOOPraHU3MOB

Tema 1.1. HanpaBnenus
COBPEMEHHOH IKOJIOTUA
MHUKpPOOPTaHN3MOB.
MeTo/1bl 5KONOTHYeCKOn
MHUKpPOOHOIOTUU

[ToBTOpEHKE MPONAECHHOTO MaTeprana.

27 Hen.

0,5

TectupoBanue

OKoJIOTHsI  MHUKPOOPTaHH3MOB
yueb. ans cryn. BysoB. / A. W.
Herpycos, E. A. bonu-
Ocmomnosckas, B. M. T'opierko n
np.; non pea. AWM. Herpycosa. —
M. : MHzparensctBo «tOpaiity,
2015. - 267 c.

I'pomoB B. B. Dkomorus 6akTepuit
/' b. B. I'pomos, I'. B. IlaBnenko —
JI.:JIT'Y, 1989. — 248 c.

Herpycos A. 1. Mukpobuosorus /
A. U. Herpycos, U. b. Korosa. —
M. : Usp. ueHTp «AKameMmus,
2006.— 350 c.

Tema 1.2. Ayrokonorus
MHUKPOOPraHU3MOB

IToBTOpEHKE NPONHJEHHOTO MaTepHaa.
CamMocTosTeNbHOE U3yYEHHE TEOPETUYECKOTO
MaTepuaia 1o Bonpocam: «Tokcuyeckue
3¢ (HeKTh MONIEKYIIPHOTO KUCIIOPOJIa U €r0
MPOU3BOAHBIXY, «3AILUTHBIE MEXaHU3MBI
KJIETOK NTPOKapuot», «CoeIMHEHNs U HOHBI,
TOKCHYHBIE JJIS1 MUKPOOPTaHU3MOB.

27 Hen.

[Incemennast
paborta
TectupoBanue

OKoJIoTHsI  MHUKPOOPTaHU3MOB
yueb. mus ctyn. By3oB. / A. W.
Herpycos, E. A. Bonu-
Ocmonosckas, B. M. I'opnenko u
np.; non pea. AWM. Herpycosa. —
M. : MHWzparenbctBo <«IOpaiity,
2015. -267 c.

I'pomoB b. B. Okomnorust 6akTepuii
/' b. B. I'pomos, I'. B. IlaBienko —
JI. . JII'Y, 1989. — 248 c.

I'ycee M. B. Muxkpobuoiorus :
yueb. i cTya. By3oB / M. B.
I'yces, JI. A. MuneeBa. — M. :
Axanemusi, 2006. — 462 c.
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[ToBTOpEHME IPOHAEHHOTO MaTepHraa.
Hamucanne pedepara o BEIOpaHHOM TeMe:

OKoIoTHsI  MHUKPOOPTaHH3MOB

yued. s ctya. By3oB. / A. W.
Herpycos, E. A. bonu-
Ocmomnosckas, B. M. T'opnenko u
Ip.; mox pen. A.W. Herpycosa. —

«{uanoOakTepuaabHble MaThb», M. : MHzparensctBo «tOpaiity,
Tema 1.3. CoobmiectBa «buoruteHkn», « MUKpoOHOTa YeTOBEKaY, 32 Hen 1 TectupoBanue | 2015.—267 c.
MUKPOOPTaHU3MOB «Ctparernu napasuTiusmMa y ’ Pedepar 3aBapsun [. A. Bsenenune B
MUKPOOPTraHU3MOB», « DHTOMOINATOT€HHBIE IIPUPOAOBETIECKYIO
MHUKPOOPTaHU3MBI», «DUTONATOr€HHBIE MHKpoOuosoruto : Yueb. nocodue
MHKPOOPTaHU3MBD. / T. A. 3asap3un, H. H.
KomotunoBa. — M. : KuuxHbIN
oM «YuuBepcutet», 2001. — 256
c.
3aBapsun I. A. Bsenenue B
[ToBTOpEHKE MPONAECHHOTO MaTeprana. IIucemennas HpHpOHOBqueCKy_}O
Tema 1.4. CamocTosTenbHOE H3ydeHHE TEOPETHIECKOTO pabota MHKPOGHOTIOTHIO : Vied. rocobue
MHUKpPOOpPraHu3MBbI 1 . N 34 Hen. 0,75 / TI'. A. 3asap3us, H. H.
MaTepHaia 1o Bompocy: «IlapHuKOBBII TectupoBanue . .
aTMocdepa HEICT i MAKPOOPTAHH3MED KomotunmoBa. — M. : KHuxHbBIN
’ oM «YHuBepcutet», 2001. — 256
C.
OKoJIOTHSI  MHUKPOOPTaHU3MOB
[ToBTOpEHME IPOHAEHHOTO MaTepHaa. yueb. mius ctyn. BysoB. / A. W.
CamMocTosTeNbHOE U3yUEHHE TEOPETHYECKOTO Herpycos, E. A. Bonu-
MaTepualia 1o Bompocam: « IBTPUPHUKAIIHS Ocmonogckas, B. M. T'opienko u
BOJIOEMOBY, «CaMOOUYHIIECHHE BOIOEMOBY, Ip.; mox pex. A.W. Herpycosa. —
«30HBI CarpOOHOCTH U HHIAUKATOPHEIC ITucemennas | M. : WsmarensctBo «HOpaiity,
Tema 1.5. MukpoOHbIe
COOBIECTBA BOTHBIX MUKPOOPTaHU3MBI. } 36 He 1 paborta 2015. -267 c.
PKOCHCTEM Hanmcanue pedepara mo BeIOpaHHOI Teme: TectupoBanme | 3aBapsuHn I. A. Baenenue B
«OKeaHbl Kak cpena OOUTaHusI Pedepar MIPUPOAOBETIECKYIO
MHUKPOOPTaHu3MOB, «MHUKpOOHEIE MHUKpoOunoIoruio : Yueb. mocodue
COO0OIIECTBA THIPOTEPMATBHBIX BEHTOBY, / T. A. 3asap3un, H. H.
«MuKpoOHBIE coo0IIECTBa OOIOTHBIX Konorunosa. — M. : Kumxubli
3KOCHUCTEM. IoM «YHuBepcuret», 2001. — 256
c.
Tema 1.6. Oxonorus [ToBTOpEHME IPOIAEHHOTO MaTepHaa. 38 uen. 1 ITucbmennast | DkoJorus MHKPOOPTaHU3MOB
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TIOYBEHHBIX CaMOCTOsTETPHOE N3YyUCHNE TEOPETUIECKOTO pabora yueb. s crya. By3oB. / A. W.
MHUKPOOPTaHU3MOB MaTepuana o onpocam: «CaMoO4HIICHUE Tecruposanue | Hetpycos, E. A. bonu-
nouBs, «[laToreHHbIe MUKPOOPTaHU3MBI, Pedepar Ocmonosckas, B. M. I'opnenko u
00HapyKMBACMbIC B IIOUBECY. ap.; non pea. AWM. Herpycosa. —
Hammcanue pe(bepa"[a 110 TEME: M. : MW3gartenbcTBO <<I0paf;IT»,
«buopemenuarys HeTe3arpsI3HEHHBIX 2015. - 267 c.
TTOYBY.
OKoIoTHsI  MHUKPOOPTaHH3MOB
yued. s ctya. By3oB. / A. W.
Herpycos, E. A. bonu-
[ToBTOpEHKE MPONAEHHOTO MaTepurana. Ocmomnosckas, B. M. T'opieako n
CaMOCTOsATETPHOE N3YyUCHNE TEOPETUIECKOTO Ip.; mox pex. A.M. Herpycosa. —
Tema 1.7. Ponb MarepHasa o BompocaM: «YuyacTue IMucemennas | M. : HWszgarensctBo «HOpaiiTy,
MHUKPOOPTaHU3MOB B MHKPOOPTaHU3MOB B KPYTOBOPOTE JKeje3ay, 39 Hen pabora 2015.-267 c.
OHOTECOIICHOTHYECKOM «Y4acTiue MUKpPOOPTraHU3MOB B KPYTOBOPOTE ’ TectupoBanue | 3aBapsma I. A. Bsemenue B
oOMeHe BellecTB dochopar. MIPUPOJIOBETUECKYIO
ITuceMenHas paboTa — COCTAaBICHHUE CXEM MHKpOOHOJIOTHIO : Yueb. mocobue
KPYTOBOPOTOB YTIIEpPO/Ia, a30Ta U CEPHI. / T. A. 3asap3un, H. H.
KomotunoBa. — M. : KuuxHbIN
IoM «YHuBepcurer», 2001. — 256
C.
. OKoJIOTHsI  MHUKPOOPTaHU3MOB
Hanucanue pedepara mo BeIOpaHHOI Teme:
yueb. mns cryn. BysoB. / A. W
«MuKpoOnOIOrHIECKUE METOIBI
Herpycos, E. A. bonu-
nepepabOTKH TBEPIBIX OBITOBBIX OTXOI0BY,
Ocmonosckas, B. M. I'opnenko u
«MuxkpoOHast Jerpaaaiisi KCeHOOMOTHKOB,
Tema 1.8. [Ipuxnanxas Ip.; mox pea. A.M. Herpycosa. —
«bronormyeckas O4MCTKA CTOYHBIX BOMIY, .
JKOJIOTHUS 39 wen. Pedepar M. : MHWzparensctBo <«IOpaiity,
«[lomyuenue Omoraza MeTaHay,
MHKPOOPTaHH3MOB 2015.-267 c.
«buonpenaparsl Ha OCHOBE
a30TUKCUPYIOIIUX OaKTEpHii» Hetpycos A. U. Mukpo6uomnorus /
Py PHH, A. U. Herpycos, U. b. Kortosa. —
«[loBpexxaeHNsT MUKPOOPTaHU3MaMH
MaTEPHAIIOB M CITOCOOBI MX 3aIIUTED) M. : H31. newtp «Axanemus,
P ' 2006. — 350 c.
Moayab 2. DK0JIOTHSI pacTeHMIl
Tema 2.1 CseT u ero [onroroBka K MpakTUIECKOMY 3aHSITHIO C Huckyccus Boranuka: Y4eOHUK [UIS BY30B: B 4
BIIMSIHUE HA CTPYKTYpY U HCIIOJIb30BaHUEM KOHCIIEKTA JIEKLIUU U 26-27 uen. Kontponenast | 1. / I. 3utre [1 Ap.]; mep. ¢ HEM.
(YHKITMH pacTeHUH U UX PEKOMEHTyeMOH JTUTEPATypPHI. pabota 35-¢ [mem.] m3n. — M.: Axanemus
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TTOMYJIAINAN CaMoCTOsATeNIbHOE U3yUEHHE TEOPETHUSCKOTO Ycrabiii onpoc | 2007. — T. 2: ®wusuonoru
MaTepuaiia 1o Borpocam: «4To Takoe Pedepar pactenuit. — 496 c.
sKkosorus ¢orocunresa?y, «Kakoi us Hoxnan Boranuka: Y4eOHUK U1 BY30B: B 4
IKOJIOTHYECKHUX (haKTOPOB SIBISETCS TectupoBanue | 1./ Il. 3utTe [M Ap.]; mep. ¢ HeM. -
OTIpEACTISAIONINM JJIs TIpoIiecca 35-¢ [mem.] uszn. — M.: Axagemus
¢dortocunTesa?», «B 30HaX ¢ yMepeHHbIM 2007. — T. 4: Oxonorwus. — 256 c.
knmumaToM KoHeHTparus CO, B aTMocdepe WBanosckuit JI. WM. ®uznonorwus
MEHSETCS Ha TPOTSHKEHUH T0J1a TUKINIECKUM pactenuti / 1. 1. UBanoBckuit. — M
o0pa3oM: 3UMOI1 OHa OBIBAaET MPUMEPHO Ha : JIubpoxkom, 2012. — 552 c.
1,5% BoImIe, ueM etoM. OOBICHUTH 3TO Mensenes C. C. ®usuomnorus
siierue», «[louemy mornomaronmm pactenuid: VYueonuk / C. C
IMUTMEHTOM TPpH (POTOCHHTE3E CUUTACTCS Mensene. — Cnb. : BXB
XJIOPO(MILI, XOTS JIUCT COAEPIKUT TAKKe PsA [TetepOypr, 2012. — 512 c.
JIPYTUX TATMEHTOB, MOTJIOMIAIONIUX CBET?Y, Pyunn A. b. Dxonorus momysisiiu
«KakoBa QyHKIHS 3TUX TUTMEHTOB?», «CBeT u coobmectB / A. b. Pydun. — M.
U pacrpe/esieHUe pacTUTEIbHOCTI. Axanemus, 2006. — 349 c.
Hamucanwne pedepara 1o BEIOpaHHOM TeMe: DKOJIOTHS: YIeOHUK JUTS
«CBeT Kak 00TaHUKO-TeorpadnIeCKHii OHOJOTrMYECKUX U MEIULMHCKUX
(akxTopy», «CBETOBOI PEKIM APEBECHBIX CIeIUaT3HPOBAaHHBIX By30B / U.
mopo», «CBETOBOM PEXXHUM PACTCHUH H A. IlwumoB. — M. Bricmras
YpOXKaiHOCTHY, «/ICIONb30BaHNE COTHEUHOM mkona, 2003. — 512 c.
SHEPruM OTIENIBbHBIMU IPYNIIaMU PACTECHUN
JUISL TIPOU3BOJICTBA OMOMACCHI,
«Ocobennoct poTocHHTE3a PaCTCHUI
Pa3HbIX KIIMMATHYCCKUX 30H U )KU3HCHHBIX
(hopm», «BrusiHue cBeta Ha HOTOCUHTE3 U
TPaHCIIAPALIHIOY.
IToaroroBka qOKIaga U MPE3EHTAIMH 110 TEME
pedepara.
[onroroBka Kk MpakTUIECKOMY 3aHSTHUIO C Boranuka: Y4eOHUK [UIS BY30B: B 4
HCTIOIb30BAaHMEM KOHCIIEKTa JIEKIIUU U Huckyccus T. / II. 3urre [m ap.]; mep. ¢ HEM. -
N PEKOMEHyeMOH JIUTEPATYPHI. Ycrabii onpoc | 35-¢ [Hem.] m3a. — M.: Akagemus
Tema 2.2 TennoBoii
peKIM CamMocTosTeNnbHOE U3yUEHHE TEOPETHYECKOTO 27-28 uen. 2,5 Pedepar 2007. - T. 2: Ousnonorus
MaTepHaia o Bompocam: «Bednast Mmepanora Joxman pactenuil. — 496 c.
Kak sKoJorndeckuit pakropy, «Ilosenenue TecrtupoBanue | boranmka: Y4eOHUK IS BY30B: B 4

paCTeHI/IfI Ha XOJIOAHBIX ITOYBAX).

1. / I1. 3urre [u gp.]; mep. ¢ HEM.
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Hamucanwne pedepara o BEIOpaHHOM TeMe:
«/I3MeHeHNs TEeIUIOBOTO PeXKIMa B
Pa3IMYHBIX TUIIAX PACTUTEIEHOCTID.
IMoaroToBka J0K/Ia/Ia U IPE3ECHTALMH 110 TEME

pedepara.

35-¢ [Hem.] uszn. — M.: Axagemus
2007. —T. 4: Dxomorus. — 256 c.
WBanosckuit JI. WM. ®duzumoiorus
pactenuti / 1. 1. UBanoBCKMit. — M
: JInubpokom, 2012. — 552 c.
Mensenes C. C. ®wusnonorus
pactenuii: VYueonuk / C. C
Mensenes. — Cn6. : BXB
[erepOypr, 2012. - 512 c.

Pyuun A. b. Dxonorust momymsimui
u coobmectB / A. b. Pyaun. — M.
Axangemus, 2006. — 349 c.
DKoNorus: yueOHUK JUTSt
OHOJIOTHYECKUX H MEIUIUHCKHUX
CICIMATN3UPOBAHHBIX BY30B / .
A. IllumoB. — M. Bricmras
mkoma, 2003. — 512 c.

Tema 2.3 Boanblii pesxxum

ITonroroBka K MpakTUYECKOMY 3aHSTHUIO C
HCIIOJIb30BAHUEM KOHCIIEKTA JIEKITUH U
PEKOMEHAYEMOW JTIUTEPATYPHI.
CaMoCTOsATETPHOE N3YyUEHNE TEOPETHIECKOTO
Martepuaia o Borpocam: «BoaHbIN pexxum
MeCTOOOWTaHM, O0TaHUKO-Teorpaduueckoe
3HA4YCHUEC BOJBI», ((Hepe):[BI/DKeHI/Ie BOJIbI B
MOYBE U B pacTeHUN», «IIcuxpoduts! u
KpUO(MHUTHI, UX 0COOCHHOCTH ¥ OTJIUYHS OT
CKIICPO(HUTOBY.

Hanmcanue pedepara mo BeIOpaHHOI TeMme:
«[Ipucnocobnenus KOpHEH pacTEHUHA K
BOJHOMY PEXHUMY I1OYBY,
«B3anMoOOTHOIIIEHNE PACTUTENBHOTO TIOKPOBA
¢ ocankammy, «boTanuko-Teorpagpuueckoe
3HaY€HHE BOJHOIO PEXMUMA IOYUBY.
[ToaroroBka qoKIaga ¥ MPE3CHTAINH 110 TEME

pedepara.

29-30 men.

Huckyccus
KonTponbHas
paborta
YcTHBIN onpoc
Pedepar
Joxman
TectupoBanune

Bortanuka: Y4eOHUK /Ui BY30B: B 4
1. / II. 3urre [u ap.]; mep. ¢ HEM. -
35-¢ [HeM.] m3a. — M.: Axaaemus
2007. - T. 2: Owusnonorus
pactenuid. — 496 c.
Boranuka: YueOHUK TS BY30B: B 4
T. / II. 3urre [m 1p.]; mep. ¢ HEM. -
35-¢ [Hem.] uszn. — M.: Axagemus
2007. —T. 4: Dxonorwus. — 256 c.
WBanosckuit JI. WM. ®duzumomnorus
pactenuti / [I. V1. UBanoBCkmit. — M
: JImbpokowm, 2012. — 552 c.
Mengenes C. C. @usnonorus
pactenuii: VYueonuk / C. C
MenBenes. — Cn6. : BXB
[etepOypr, 2012. — 512 c.

Pyuun A. b. Dkonorust momyssiuy
u coobmects / A. b. Pyunn. — M.
Axanemus, 2006. — 349 c.
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DKOJIOTHS: YIeOHUK JUIS
OMOJOTHYECCKHX M MEIMITHHCKUX
CIEIMATN3UPOBAHHBIX BY30B / .
A. IlumoB. — M. Bricmras
mkoma, 2003. — 512 c.

IToaroToBka K MpakTU4ECKOMY 3aHSTHUIO C
UCTIONb30BaHNEM KOHCIIEKTa JIEKIIUH U
PEKOMEHyeMOH JINTEPATYPHI.
CaMmocTOsATEIbHOE U3yUEHUE TEOPETUUECKOTO
MaTtepuaia o Bopocam: «Y pacTeHHH,
PacTyIINX Ha [T0YBAX, B KOTOPBIX HE XBAaTaeT
OTIPEICTICHHBIX MUHEPAJIbHBIX BEIECTB,
(hoTOCHHTE3 YACTO 3aMeJICH. YKa3aTh
BEILECTBA, HEAOCTATOK KOTOPBIX MOT OBI
BBI3BaTh TAKOH 3 ek, «IKoNoruueckoe
3Ha4YeHHUE HIIEMEHTOB MUHEPAILHOTO MUTaHUS

Boranuka: YueOHUK IS BY30B: B 4
T. / I1. 3urre [u ap.]; mep. ¢ HEM.
35-¢ [HeMm.] m3a. — M.: Axagemus
2007. - T. 2: ®usnosiorus
pactenuid. — 496 c.

Bortanuka: Y4eOHUK /Ui BY30B: B 4
1. / II. 3urre [m 1p.]; mep. ¢ HEM. -
35-¢ [Hem.] u3a. — M.: Akagemus
2007. —T. 4: Dxomorwus. — 256 c.

N Huckyccus o
JUISL pacTeHu», «PoJb JOCTYMHOro a3oTa KOHTDOIBHAS HBanoBckuii . WM. ®dusmonorus
MIOYBHI B MUTAHUU pacTEeHUN», «BnusHue P pactenutii / [I. 1. UBanoBckuit. — M
Tema 2.4 Dnadpuueckue u pabota
penbeda U SKCTIO3UINK Ha pacipe/esieHue . : JInbpokowm, 2012. — 552 c.
oporpaduueckue 30-31 nen. YcTHbl# onpoc
dbarTopsI TeMIepaTypy», «JKojoruueckoe 3HayeHue pH Pedpepar Mensenes C. C. ®wusnonorus
P IMOYBBI U OTHOLIEHUE K HEN Pa3IUYHBIX TPy P pacrenmii: Yueomuk / C. C
N Joxman
pacTeHui». Mensenes. — Cn6. : BXB
o TectupoBanue
Hamucanwne pedepara 1o BRIOpaHHOM TeMe: ITerepOypr, 2012. — 512 c.
«PoJb 31EMEHTOB MUHEPAITEHOTO TUTAHMS Pyuun A. b. Dkonorust momymsiuui
JUTSL pacTeHU», « IKOJIOTUYECKOE 3HAUCHUE u coobmects / A. b. Pyunn. — M.
pH MOYBHI ¥ OTHOIIEHUE K HEW pa3IMUHBIX Axanemus, 2006. — 349 c.
TPy pacTeHui», « THaKaIMs MOYBeHHO- DKOJNOTHS: yIeOHUK JUISt
TPYHTOBBIX YCIIOBUH MO PACTEHUSAM H OMOJIOTUYECKUX U MEIUIIMHCKUX
pacTuTenbHOCTHY, «BnusHue penbeda Ha CIeIUaNTU3UPOBAHHBIX BY30B / .
repepaclpeesieHUe KINMaTUIECKUX U A. IlwumoB. — M. Briciias
MTOYBCHHBIX (DAKTOPOBY. mkouia, 2003. — 512 c.
[TonroroBka oKJIaga ¥ MPE3CHTAIMH IO TEME
pedepara.
TlonroToBka K MpakTUYECKOMY 3aHATHIO C HUCKyCCUS Boranuka: YueOHUK 1)1 BY30B: B 4
Tema 2.5 buotnueckue a P M . Y A Y
B3AMMOIEHCTBHS HUCIOJIB30BAaHUEM KOHCIIEKTA JIEKIIUHA U 31 nen. Ycrabrit onpoc | 1. / I1. 3utTe [U ap.]; mep. ¢ HeM. -
PEKOMEHAYEeMOI JIUTEPATYypPHI. TectupoBanue | 35-¢ [Hem.] m3a. — M.: Akagemus
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CamocTosATeIbHOE H3yIEeHHE TEOPETHIECKOTO
MaTepuana o Bonpocy: «BHyTpUBUIOBbIE U
MEXBUIOBBIE OTHOLLIECHUS CPETU PACTCHUID.

2007. - T. 2: Owusnonorn
pactenuit. — 496 c.

Boranuka: Y4eOHUK U1 BY30B: B 4
1. / II. 3urre [m 1p.]; mep. ¢ HEM. -
35-¢ [mem.] uszn. — M.: Axagemus
2007. —T. 4: DOxomorwust. — 256 c.
WsanoBckuit JI. . dwusmonorus
pactenuti / 1. 1. UBanoBckuit. — M
: JIubpoxowm, 2012. — 552 c.
Mensenes C. C. @wusuoiorus
pactenuid: VYueonuk / C. C
MenBenes. — Cmn6. : BXB
[TetepOypr, 2012. — 512 c.

Pyunn A. b. Dxonorus momysisiuy
u coobmectB / A. b. Pydun. — M.
Axangemus, 2006. — 349 c.
DKOJIOTUA: YIeOHUK IS
OMONIOTHYECKUX M MEIUIITHCKIX
CICIMATN3UPOBAHHBIX BY30B / .
A. Hlwios. — M. : Bricmas
mkoja, 2003. — 512 c.

Tema 2.6 OcobeHHOCTH
CTPYKTYpBI,
(yHKIIMOHUPOBAHUS U
JUHAMUKHU PACTUTENBHBIX
MOIYJIALUI

IToaroroBka K MpakTUYECKOMY 3aHATHUIO C
HCIIOJIb30BaHUEM KOHCIIEKTA JIEKLIUHU U
PEKOMEHAYEMOW TUTEPATYPHI.
CaMocCTOsATEIbHOE N3YyUEHNUE TEOPETUIECKOTO
MaTepuala 10 Bonpocam: «Binusnue
npuMeceli B aTMocdepe Ha pacTeHHUS I
PacTUTENBHOCTEY, «B3anuMOCBsI3b pacTEHUH C
MHUKPOOPTaHU3MaMH, 3HaU€HHEe MUKPODIOpHI
puzocheps», «Biausaue 6ecrio3BOHOTHBIX
JKUBOTHBIX Ha paCTCHUMA», «Bnusuue
TMMO3BOHOYHBIX JKMUBOTHBIX Ha PACTCHUA U
PacTUTENBHOCTB.

Hanmcanwue pedepara mo BEIOpaHHOH TeMe:
«Tumbl IPOCTPaHCTBEHHOT'O PacCTpeesIeHUs
PACTUTEIBHBIX MOMyJsmiy, «Crermduka

32 nen.

Huckyccus
VYerHbli onpoc
Pedepar
Jloxnan
TectupoBanue

Boranuka: Y4eOHUK Ui BY30B: B 4
T. / II. 3urre [u 1p.]; mep. ¢ HEM. -
35-¢ [HeM.] m3a. — M.: Axagemus
2007. — T. 2: @wusuoinoru
pactenuid. — 496 c.

Boranuka: YueOHUK TS BY30B: B 4
1. / II. 3urre [u ap.]; mep. ¢ HEM. -
35-¢ [Hem.] u3zn. — M.: Axagemus
2007. —T. 4: Dkonorus. — 256 c.
NBanosckuit J[. M. ®uznonorm
pactenuti / 1. V1. UBanoBCkmit. — M
: JIubpoxkom, 2012. — 552 c.
Mengenes C. C. @usnonorus
pactenuii: VYueonuk / C. C
MenmseneB. — Cnb. : BXB
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pocTa pacTUTEIbHBIX MOIMYJIALUN.
[TonroroBka nokiaga v Mpe3eHTAIMU IO TEME

pedepara.

[TerepOypr, 2012. — 512 c.
Pyuun A. b. Dxonorust nmomymsiuuy
u coobmects / A. b. Pyunn. — M.
Axanemus, 2006. — 349 c.
Okomnorus: y4eOHHK I ¢
OMOJIOTHYECKUX W MEIUIMHCKUX
CIeHaTN3UPOBAaHHBIX By30B / H.
A. Iunos. — M. : Bricmad
mkouna, 2003. — 512 c.

IloaroroBka k MPAKTUYCCKOMY 3aHATUIO C
HCIIOJIb30BAHHUEM KOHCIICKTA JICKIITUH 1

Boranuka: YueOHUK TS BY30B: B 4
1. / II. 3urre [m 1p.]; mep. ¢ HEM. -
35-¢ [Hem.] u3g. — M.: Akamemus
2007. - T. 2: ®usnonoru
pacrenuit. — 496 c.

Bortanuka: Y4eOHUK /Ui BY30B: B 4
1. / II. 3urre [u ap.]; mep. ¢ HEM. -
35-¢ [HeMm.] m3a. — M.: Axagemus
2007. —T. 4: Dxomorwus. — 256 c.
WBanoBckuit JI. WM. ®dusuonorus

. HCKYyCCHS . .
PEKOMEHAYEMOW JTIUTEPATYPHI. A 4 pacrenwii / 1. U. ViBanoBckuit. — M|
Tema 2.7 N YcrHbIi ompoc
Hamucanwue pedepara 1o BEIOpaHHOM TeMe: : JIubpokom, 2012. — 552 c.
TMonynsimmoHHast 33 Hen. 1 Pedepar
«["eorpaduyeckrie U SKOJIOTHUECKUE Mengenes C. C. @wusnonorus
CTPYKTYpa BHJa N Hoxnan o
TIOMYJISAIIAN PACTCHUIY. pacrenmii: Yueomuk / C. C
TectupoBanue )
IToaroroBka qoknaaa v Npe3eHTALHH 110 TEME Mensenes. — Cmb. : BXB
pedepara. ITerepOypr, 2012. — 512 c.
Pyuun A. b. Dxomnorust momymsimui
u coobmecTB / A. b. Pyaun. — M.
Axanemus, 2006. — 349 c.
DKoNorus: y4eOHUK JUTS
OMOJIOTHYECKUX W MEIHIUHCKUX
CHEIMAIN3UPOBAHHBIX BY30B / .
A. Iumos. — M. : Beicmas
mkoia, 2003. — 512 c.
Moayab 3. IK0J10Tus ;KHBOTHBIX
Tema 3.1.1. IIpenmer, CaMOoCTOATENBHOE U3yUEHHE TEOPETUUECKOTO 27 Hexn 05 CobecenoBanne | buron M. DOxomorms. Ocobu

COACPIKAHUE, LICJIN U

MaTepHraia C MCIIOJIb30BAHMEM KOHCIICKTA

rnonyJsiuu 1 coodmectra. T. 1, 2
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3a/1a4u CTPYKTypa
9KOJIOTHH KUBOTHBIX.
IlomynauroHHBIN 1
9KOCHCTEMHBIA MOIXO Bl
B DKOJIOTHH KUBOTHEIX

JIEKLIUU U PEKOMEHIYEMOH JINTEPaTyphl.

M. buron, J[Ix. Xapmep, K
Tayncena. - M. : Mup, 1989. - 1123
c.
Tumsipo A. M. Tonymnsimmonnast
akosiorus / A. M. ['ansipos.- M.
Wzn-Bo MI'Y, 1990.- 191 c.
Conopur  O.  Ilomynsaunonna
onosorus u HBoimorusts /O
Con6pur, I. Conbpur. — M.: Mup
1982. — 244 c.

Yutrekep P. CooOmiectsa u

Tema 3.2.1. YcioBus

CamocTosTeIbHOE U3yYeHHE TEOPETHYECKOTO
MaTrepuaia ¢ UCIIOIb30BaHNEM KOHCIIEKTa

buron M. DOkomorusa. Ocobu
nomynsauuu u coodbmectpa. T. 1, 2

M. buron, J[Ix. Xapmep, K
Tayncena. - M. : Mup, 1989. - 1123
c.

o JIEKIIMH U PEKOMEHIYEMOH JINTEPATYPHI. CobecenoBanue
Cpellbl, ISUCTBYIONIUE HA T p Ay patyp 27 Hen. 0,5 & Tunmsapos A. M. TlonynsunoHHas
JKUBOTHBIE OPTaHU3MBI skosorus / A. M. I'mnsipos.- M.
Wszn-Bo MI'Y, 1990.- 191 c.
Sl6noxoB A H. OKOJIOTHS
nmonyysinuid / A.H. S16nokoB. — M.
Bricmag mxomna, 1987. — 303 c.
buron M. DOkomorus. Ocobu
MOMyYJIAIKN U coobmecTra. T. 1, 2
IMoaroroBka K MpakTUYECKOMY 3aHSITHIO C
HCIIOJIb30BaHUEM KOHCIIEKTA JICKIIMU 1 M. buron, Jix. Xapmep, K
CKOMEHIVEMOM THTeDa LLI[ Tayncenn. - M. : Mup, 1989. - 1123
Tema 3.3.1. p HH(?]BOH ocaM'p TYPp®L. c.
Omnpenenenue >onb ' CobecenoBanne | ['misipoB A. M. IonynsimoxHas
«I/IH}II/IBI/II[yaJ'H)HI)II/I y‘IaCTOK Hy)KeH TOJIBKO o
MOMYJISIUH, VYerasiit onpoc | skonorus / A. M. T'ussipos.- M.:
OXOTHHKaM?» 32 Hen. 0,5
MPUHITUITHAIEHBIE Pedepar M3p-Bo MI'Y, 1990.- 191 c.
. | «3aKOHOMEPHOCTH, ONPECIIAIONINE HATHIUE
0COOCHHOCTH TOMYJISIIHIA L DABMEDE] HEMBIILVATEHBLX VIACTKOR Conopur  O.  Ilomynsaunonna
>KUBOTHBIX p P JUBUIY ya y Oonosors u oHBoimorug /O

SKUBOTHBIX)
IMonroroBka pedepata U A0KIa1a-
MIPE3CHTAIIUH 110 BOITPOCAM.

Con6pur, JI. Conbpur. — M.: Mup
1982. — 244 c.

S16n0K0B A.H. DKOJI0THS
nonyysuuid / A.H. S6nokos. — M.
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Bricmas mkoma, 1987. — 303 c.

IToaroroBka K NPakTUYECKOMY 3aHSITHIO C
HCTIOJIE30BaHNEM KOHCIIEKTA JIEKIUH 1
PEKOMEHyeMOH JINTEPATYPHI.

10 BOIIPOCAM:

«['HEe310BOI Mapa3uTU3M y NTHII Kak popma

buron M. Oxomorus. Ocobu
nonyssinuu U coobmectsa. T. 1, 2
M. buron, J[Ix. Xapmep, K
Tayncena. - M. : Mup, 1989. - 1123
c

CobecenoBanue | ['misipoB A. M. [NomynsimonHas
Tema 3.3.2. OMOJIOTHYECKOTO TTOTUMOPPH3IMAY. 9 .
PaznooOpazue «[Tapa3uToupl: SKOJOTHUECKUE 34 Hen 0,75 Vet onpoc | okonorus / A. M. Inapos.- M.
o Ml;mﬁ HPGHHOCHHK;I NN : ! Pedepar | M3x-8o MI'Y, 1990.- 191 c.
y P P ' S1610K08B AH. DKoJorHs,
«PacsI: aKOIOTHYECKHUE, CE30HHEIE, .
nmonyysinuid / A.H. S16nokoB. — M.
OMOJIOTHUYECKHUEY.
Bricmias mikoia, 1987. — 303 c.
«CeMbH, KOJIOHUH, CTaH, CTaziay.
IToAroTORKA PedepaT B A0KTATA- Uepnsbimes B. b. Jxonorus
PE3CHTALIH MO BOIPOCAM HacekombIX / B. B. UepHbimes. - M.
P POCEM. : Usni-8o UT'Y, 1996. - 303 c.
I'mnspos A. M. IlonynsuuonHast
IlonroToBka K NpakTUYECKOMY 3aHITHIO C akosiorus / A. M. ['mnsapos.- M.
HMCITOIL30BAHUEM KOHCIIEKTA JIEKIIMH U Wszn-Bo MI'Y, 1990.- 191 c.
€KOMEHYEMOI1 INTepaTypshl. Conopur  O. ITonynsunonHa:
Tema 3.4.1. Cratudeckue p Y .p yp P yn
IO BOIIPOCAM: omomorua u oBomorms /O
XapaKTePUCTHKH . CobecenmoBanue
N «OKOJOTUYECKUIT CMBICI «IIPOOIEMBI 9 Conbpur, JI. Conbpur. — M.: Mup
MOMYJIAINHU )KUBOTHBIX! YcTHbIl OIIpocC
TEPHOBOTO BEHIIAY. 36 Hes. 1 1982. - 244 c.
MPOCTPAHCTBEHHAS U Pedepar
IPOCTPAHCTBEHHO- «HMepapxust peryisiTOpHbIX CUCTEM, Yurrekep P. CoobmectBa ¥
P JIEUCTBYIOIIUX MPH YBEITUYECHUN skocucteMsl / P. Yurrekep. — M.
TCHETHYECKAsl CTPYKTYpa
YUCJIICHHOCTH MOIYJISLIAN. IIporpecc, 1980. — 327 c.
IMonroroBka pedepata u A0KIana- Sl6noxoB A H. DKOJIOTHS
MPE3CHTAITUH 110 BOITPOCAM. nmonyysinuid / A.H. S16nokoB. — M.
Bricmag mxona, 1987. — 303 c.
IMonroroBka pedepata u A0KIana- Tumsipo A. M. Tonynsimmonnast
Tema 3.4.2. MpE3eHTalNH IO BOIIPOCaM: akonorus / A. M. T'unsipos.- M.
Junamuyeckue «[TonynsIIMOHHBIE CTPATErH BBKUBAHUS Y Cobecenoanne | 3a-8o MI'Y, 1990.- 191 c.
XapaKTePUCTHKH YKHUBOTHBIX). 36 Hen 1 Yttt onpoc | Comopur O.  [NomynsmuoHHas

HOIMyJSILUN JKUBOTHBIX U
3aKOHOMEPHOCTH MX
U3MECHEHUS

«B03MOXKHO 11 IPUMEHATH
JaeMorpadudeckue mpuMeps! st
XapaKTEPUCTHKH 3aKOHOMEPHOCTEH
JUHAMHKH NOMYJISIUI )KUBOTHBIX).

Pedepar

owomorust w dBomorma / O
Conbpur, JI. Conbpur. — M.: Mup
1982. — 244 c.
Yurrekep P.

CooOmecTBa 1
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IMoaroroBka pedepara u goKIama-
MPE3EHTAINH 10 BOIIPOCaM.

akocucteMbl / P. Yurrekep. — M.
IIporpecc, 1980. — 327 c.
sI6mokoB A.H. DKOJIOTHS
nmonyysinuii / A.H. S16nokoB. — M.
Bricmas mkona, 1987. — 303 c.

Tema 3.5.1. Tumsr
MEXBHIOBBIX
B3aUMOJCHUCTBUI
TIOTTYJISIIIAHN YKUBOTHBIX U
WX KJIACCU(PHUKAIIHS

IToaroroBka K NPaKTUYECKOMY 3aHSTHIO C
HCTIONIb30BaHUEM KOHCIIEKTA JIEKLIIUHU U
PEKOMEHyeMOH JINTEPATYPHI.

10 BONPOCY
«Mopckue TuTopanbHbIe COOOIECTBA KaK
MIPUMEPBI MEKITOMYJIALMOHHBIX
B3aUMOJICUCTBUI».
[MonroroBka pedepata u AoKIana-
MIPE3EHTALUH 110 BOIIPOCY.

38 Hen.

CobecenoBanue
YcTHbI onpoc
Pedepar

buron M. Dkonorus. Ocobu,

MOyJISAUU 1 coodmecTra. T. 1,2/

M. buron, . Xapmep, K.

Tayncena. - M. : Mup, 1989. - 1123
c.

IunsipoB A. M. Tonmymsitmmonnas
skonorus / A. M. ['unsipos.- M.
Wszn-Bo MI'Y, 1990.- 191 c.
Conbpur O. [MomynsuonHas
ouoiorus u >Boironusa / O.
Con6pur, 1. Conbpur. — M.: Mup,
1982. - 244 c.
Yuttekep P. CooOmiectsa u
skocucteMsl / P. Yutrtekep. — M.:
[Iporpecc, 1980. — 327 c.
S1610x0B A.H. DKomorus
nomyssiuuit / A.H. S16mokoB. — M.:
Bricmas mkona, 1987. — 303 c.
Yepnsiies B. b. Dxonorus
HacekoMbIx / B. b. UepHsbiies. - M.

: U3g-Bo UI'Y, 1996. - 303 c.

Tema 3.5.2. OTHOLIEHUS
«XUIIHAK-KEPTBAY

IToaroroBka K MpakTU4ECKOMY 3aHSTHUIO C
UCIIOJIb30BAHUEM KOHCIIEKTA JIEKLIUU U
PEKOMEHyEMOU JIUTEPATypPHI.

II0 BOIIPOCAM:
«MukpomnapasuThl, MAaKponapasuThl 1
nmapasuTonbl: KaTCroOprUaJbHBIC pa3Inyus
OTHOILEHUH C XO3IUHOM».

«O pony XUITHUKOB B (hOpMHUPOBAHUH
CYTOYHOM JUHAMUKHU 300IIJIAHKTOHAY.
IToproToBka pedepara u I0KIaaa-

38 nen.

0,5

CobecenmoBanue
YcTHblil onpoc
Pedepar

Buron M. Dxomorms. Ocobu
nomynsanuu u coodbmectea. T. 1, 2
M. buron, Jx. Xapnep, K
Tayncenn. - M. : Mup, 1989. - 1123
c.
I'mnspos A. M. TlonynsiuuoHHast
akonorus / A. M. T'unsipos.- M.
Wzn-Bo MI'Y, 1990.- 191 c.
Comopur  O.  IomymsunonHa
owomornst wm dBomorma / O
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MPE3eHTALUH TI0 BOIIPOCAM.

Con6pur, JI. Conbpur. — M.: Mup
1982. — 244 c.

Yurrekep P. CooOmectBa ¥
akocucteMbl / P. Yurrekep. — M.
IIporpecc, 1980. — 327 c.

S1610K0B A.H. DKoJI0THS
nomysiiuii / AH. SI6mokoB. — M.
Bricmas mkoma, 1987. — 303 c.
Uepnsbimes B. b. Jxonorus
HacekoMbIX / B. b. UepHsiies. - M.
: M3p-Bo UT'Y, 1996. - 303 c.

Tema 3.6.1. Meronan!

IloaroroBka k MMPAKTUYCCKOMY 3aHATUIO C
HCIIOJIB30BAHHUECM KOHCIICKTA JICKIIUH 1

I'mnspos A. M. IlonynsuuonHast
skonorus / A. M. ['unsipos.- M.
Wszn-Bo MI'Y, 1990.- 191 c.

Conopur  O.  IlomymsunoHHas
6uomormst u sBomorma / O
Con6pur, JI. Condpur. — M.: Mup

PEKOMEH TyeMOii JINTepaTypHI. CobGecenoBanne | 1982. — 244 c.
OLICHKH YHCJICHHOCTH U 9
110 BONPOCY VYceraeiii onpoc | Yurrekep P. CoobOmectBa ¥
T€HETHYECKOTO . 39 nen. 1
a3HO0GDA3HA «MeToabl OLIEHKU YUCIICHHOCTH MOIYJISIUAN Pedepar skocucteMsl / P. Yurrekep. — M.
P o Ha TIpuMepe ydeTa THIPOOUOHTOBY. IIporpecc, 1980. — 327 c.
OIS
[TonroroBka pedepata u AoKIana- S6moxoB A.H. DKOoJI0THS
MPE3CHTAIIMH 110 BOIIPOCY. nmonyysinuid / A.H. S16nokos. — M.
Bricmas mkoma, 1987. — 303 c.
Uepnsbimes B. b. Dxonorus
HacekoMbIX / B. b. UepHsies. - M.
: M3p-Bo UT'Y, 1996. - 303 c.
IToaroroBka K MPaKTUYECKOMY 3aHSTHIO C buror M. Oxkonorus. Ocobu
HCIIOJIb30BaHUEM KOHCIIEKTA JICKIIMU 1 nomynsanuu u coodbmectpa. T. 1, 2
Tema 3.7.1. Mecto €KOMEHTyeMO# JTuTepaTyphl. M. buron, k. Xaprep, K
P e .p P CobecenoBanne A priep )
KUBOTHBIX B 10 BOIIPOCAM: Y CTHBI OIPOC Tayncenn. - M. : Mup, 1989. - 1123
OpraHM3alliy MUIIEBBIX U | «CTpaTeruy BETKOBBIX MPH KOJBOJOLINH C 39 Hen. 0.5 Pe (bepan c.

SHEPreTHYECKUX CBA3CH B
coo0IIIecTBax

OITBUTUTEIISIMM).
«[IpoayKIIMOHHBIE TPUCTIOCOOUTETHHBIE
MEXaHU3MbI pacTEHUH K BO3ACHCTBUIO
JKUBOTHBIX ).

TunspoB A. M. IlonynsunonHas
skosiorus / A. M. I'ansipos.- M.
Wza-8o MI'Y, 1990.- 191 c.

Conbpur O. ITlonynsunoHHas




22

IMoaroroBka pedepara u goKIama-
MPE3EHTAINH 10 BOIIPOCaM.

onosorus u oHBoimorumsts /O
Con6pur, I. Conbpur. — M.: Mup
1982. — 244 c.

SI610K0B A.H. DKomoru
nmonyysinuii / A.H. S16mokoB. — M.
Bricmas mikoia, 1987. — 303 c.
Uepnbimes B. b. Dxonorust
HacekombiX / B. B. UepHbimes. - M.
:M3p-Bo UT'Y, 1996. - 303 c.

O0muit 00beM CaMOCTOATENLHOM PAOOTHI IO TUCIHILIMHE (Jac) — 29

13 HUX 00BEM CaMOCTOSTENTLHON paOOThI C UCIIOIB30BAHUEM 3JIEKTPOHHOTO O0YYCHHS U
JIUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (dac) — 6
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4.3 Copnep:xaHnue y4eGHOro MaTepuaJia

Moayasb 1. IK010rust MUKPOOPTaHU3MOB

Tema 1.1. Hamnpap/jieHHsI COBPEMEHHOH JKOJOTHM MHKPOOPraHu3MoB. MeToabl
IKOJIOTHYECKOH MUKPOOHOJIOTHH

OCHOBHOH NpeaMeT W3Y4YeHMs] MUCLUIUIMHBI, LEIU U 3aJa4d 3KOJOTMM MUKpPOOPIaHH3MOB.
buocdepa u wmuxpoopranusmsl. HMcrtopust pa3BuTHa 3KojdoruM Mukpoopranusmos. C. H.
Bunorpanckuii m M bellepuHK — OCHOBOIIOJIOKHHMKM DKOJIOTMYECKOTO HAIPaBICHUSA B
MUKPOOHOJIOTHH.  DKOJOTHYeCKWi mpuHIUN BwuHorpaackoro-beiiepunka. Bxmam B. 1L
Owmensackoro, H. I'. Xomnoanoro, b. H. IleppunbeBa u Apyrux ydeHbIX B pPa3BUTHE SKOJIOTHU
MHUKPOOPIaHW3MOB Kak Hayku. HarpaBiieHus: COBpEMEHHOM 3KOJIOTUU: ayTIKOJIOTUs, CHHIKOJIOT U,
MOMYJISIIMOHHAS IKOJIOTHS, CUCTEMHAsl SKOJIOTHsI, MOJIEKYJISIpHAsL SKOJIOTHSL.

Knaccuyeckue ¥ MOJIEKYJIsIpHO-OMOJIOTMYECKUE  METOJbl  MCCIEIOBaHMUS  CTPYKTYpbI
MHUKPOOHBIX cO00IIecTB. METO bl N3yUeHHs] aKTUBHOCTH MUKPOOPTaHU3MOB B ITPUPO/IE.

Tema 1.2. AyT3K0/10rHsi MUKPOOPIraHU3MOB

Bnusiane Ha KHM3HEOESATEIHLHOCTH MHUKPOOPIaHM3MOB a0MOTHYECKHX (DAaKTOPOB CpEIbI.
KapnuHaibHbple TOYKM pPOCTa: MUHUMYM, ONTHMYM, MakcUMyM. TosiepaHTHOcTh. OTHoIIEHHE
MHUKPOOPTaHU3MOB K MOJIEKYJSIpHOMY KHcaopoay. Tokcumdeckne 3((EKTh MOJIEKYISIPHOTO
KHUCJIOPOAAa M €ro MPOU3BOAHBIX; 3ALUTHBIE MEXaHM3Mbl KJIETOK MHUKPOOPraHW3MOB. BiusHue
BBICOKMX M HU3KHX TEMIIEpaTyp Ha KHU3HEIEATEIbHOCTh MHKPOOPraHu3MOB. llcuxpoduibHbeie u
IICUXPOTPOIHbIE MUKPOOPraHU3Mbl. MexaHu3mbl ncuxpodminu. TakcoHOMHYECKOe pa3HoOOpasue
NCUXpPOQWIOB M TCUXPOTPOdOB, MecTa OOWTAHWSA, 3HAUYEHHE B MPHPOJAE M JUIA 4YeJIOBEKa.
Me3oduiabHble MUKPOOPTaHU3MBL: pa3HOOOpasue, pacupocTpaHeHue B Inpupone. ['pynnupoBku
MHUKPOOPTaHU3MOB 10 OTHOIICHUIO K BBICOKMM Temreparypam. DakynbTaTHBHBIE W OOJIMTAaTHBIC
TepMOQHIIBL, FIKCTpeMalibHbIe TepMOo(uiIbl U rTuneprepmoduisl. [IpencraBurenu 6akTepuii u apxei,
YCTOMUYMBBIX K BBICOKHM TeMmmepaTypaM. MexaHu3Mbl TepMopmimu. Vcrmonb30BaHHE HHU3KHX
TeMmreparyp Uil JUIMTENbHOTO XpPaHEHUs KyJIbTYp MHUKpPOOpraHu3MmoB. Vcrosib3oBaHUE BBICOKHX
TeMIepaTyp [UIsi MHAKTHBALlMM MHUKPOOpPTraHu3MoB. BmmsHue pH cpenbl Ha >KH3HEHESTEIHHOCTD
MUKpoopranuzMoB. Heltpodunsl, aumpoduinsr, ankamopuiasl. Mexanusmsl pH-romeoctasa.
Mukpoopranu3mMbl ¥ BOJHAas AaKTUBHOCTb cpeabl. (OCMOTOJIEpaHTHbIE M  OCMO(]UIbHBIE
MHUKpOOpranusMel. l'anodpuibl. MexaHU3MBl OCMOPETYJSIUM U OCMOIIPOTEKTOPHBIE BELIECTBA.
Kcepopmmmsa. @oToCMHTETHYECKN aKTHUBHASI pagualys Ui pasHbIX rpynm GotoTpodos. Biusaue
Y®-uznydeHnss M UOHUBUPYIOIIETO  M3JIyY€HUS HAa  MHUKpPOOPraHM3Mbl.  MeXaHu3MBI
paauoycToMuMBOCTH.  BiMsiHME  TMAPOCTATHUYECKOTO  JaBJIEHUS HA  JKU3HEACSTEIbHOCTb
MUKpoopranuzMoB. OOnuraTHele U OapoTosiepaHTHble Oapoduibl. MexaHuzMbel OapoduiIny.
BnusiHre MarHUTHBIX TOJIEH W 3€MHOTO TATOTEHUS Ha MUKPOOpraHm3Mbl. COEAMHEHUS W WOHBI,
TOKCHYHBIE ISl MUKpoOpraHu3moB. KoHieHTpauus nurarenbHblx BemiectB. Komumorpodsr u
onUroTpodbl. DKCTpeMallbHbIE YCIOBHS W TPHUCHOCOOIEHHE K HUM MHUKPOOPraHU3MOB.
OKcTpeMOPHUIbHBIE MUKPOOPTaHU3MBI.

Tema 1.3. Coo0mecTBa MUKPOOPTaHU3MOB

MukpobHOe COOOIIECTBO KaK LEIOCTHOCTh. Tpoduueckue B3aUMOACHUCTBUS B MHKPOOHOM
coobmiectBe. Koomnepanus u xonkypenuus. KoomnepaTtuBHble Tpoduueckue B3aWMOOTHOILEHUS.
[TponykT-cyOcTpaTHble B3aMMOJEHCTBHS MEXIy oOpraHu3mMamu. Tpoduyeckue Lenu M CeTH.
TepMmonuHamuyeckue TpeOOBaHHA K COOOMIECTBY M OTACIbHBIM OpraHu3MaM B  HEM.
OKOo(pU3NOIOTHUECKUE TPYNIBl B COOONIECTBE: IMEPBUYHBIE MPOAYLEHTHI, NECTPYKTOPHl U HX
cnenuanu3amus 1o cybcrpatam. Kommorpodsl (3UMOTEHBI), THAPOJUTHKH, TUCCUTITPOPHI,
NIEPBUYHBIE aHAdPOObI, BTOPUYHBIE aHadpoObl. ['HIporeHoTpodHbIe U aeTOTPOGHBIE OPTaHU3MBL.
AHa’poOHOE OKHCIICHHE JIETyYMX IJKHPHBIX KHCJIOT. MEXKBHIOBON TIEPEHOC BOJAOpOJAa H
karabonnyeckas cuHTpo¢us. ['a30Tpodsl. ABTOXTOHBL. Pa3BuTHE COOOIIECTBA OT KOJOHU3ALUH 10
kiumakca. Cykueccus. KoHkypeHius 3a cyOCcTpaT M IpaBUIO KOHKYPEHTHOI'O BBITECHEHMS.
JKusnennsle crpareruu. K-crpareru, r-ctpareru, L-ctparern. KonkypeHnus mexnay rpynmnaMu B
cooOmiectBe. AHTHOMO3 M MNPOAYKUUs (DU3MOIOTMYECKH aKTUBHBIX BemecTB. Pdusnyeckas
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opraHuzanys cooOmiecTB B mpocTpaHcTBe. buomenku. Llnano-0akrepuanbHoe COOOIIECTBO Kak
IIPOTOTHUI B3aUMOJENUCTBHS B COOOIIECTBE.

AHarpobHbIe coobmiecTBa. MeraHoreHHoe coobmecTBo. Cynb(UAOTEHHOE COOOIIECTBO.
AHokcureHHoe (ororpodHoe coobmecTBo. bakTepuanbHbBIi  OKMCIAMTENbHBIM  (UIBTP U
ra3oTpodsl. A3poOHOE COOOIIECTBO.

B3auMonelcTBUsI MHUKPOOPraHM3MOB C HPEICTAaBUTENIAIMH JAPYIMX TIpYII KUBOIO MHpA.
[TpokapuoTHl U TPOTUCTHI. DHAOCUMOUOHTHI M SMUONOHTHI. CUMOMO3bI METAHOTEHHBIX OAaKTEpUil U
MOPCKUX aHa’poOHbIX mnpoctedmmx. [uaporeHocombl. CHMOMO3bI NPOKApPUOT M  MOPCKHX
0€CIO3BOHOUHBIX  JKMBOTHBIX. Tpodocombl. Cumbuorpoduoe mnHuTaHue U CHUMOHMOHTHOE
nuieBapeHne. CHMOMOHTBI HACEKOMbIX (BHEKJIETOUHBIE W BHYTPUKIETOYHBIE). MHIETOMBI.
HacekoMble — mepeHOcunkr BO30ynuTenell MH()EKIMOHHBIX OOJe3HEeW KUBOTHBIX U PACTCHHU.
CumMOMO3bl MUKPOOPraHU3MOB C PACTUTENbHOSJAHBIMU KUBOTHBIMH. MUKpOOHBIE cOOOIIECTBA
pyOua xBaunbix. HopmanbHas MEUKpoQJIiopa denoBeka, ee GyHKINU 1 3HaYCHHUE.

MukpoOHO-pacTUTENIbHBIE B3aUMOJCHCTBUSA. MHUKpPOOpraHu3Mbl pU30C(pepbl U PU3OILIAHBI,
¢wmnochepsr u  pwniomanel.  CUMOMOTHYECKHME B3aWMOOTHOIICHUS MHKPOOPTaHU3MOB U
pacTeHHUi.

Mukpoopranu3Mbl Kak KOHTPOJIMPYIOLME areHTbl B Makpocucremax. @OUTomaTroreHHble
MHUKPOOPIaHU3Mbl. DHTOMONATOT€HHbIE  MHUKpOoopraHus3Mbl. [laToreHHele JUIsi  4delnoBeka
MuKpoopranusMel. Crparermu mnapasutusma. l[latoremHocts u BupyneHtHocts. LD50, DLM.
@DaKTOopbl MaTOr€HHOCTH.

Tema 1.4. Muxkpoopranusmsl u armocgepa

Ponb MUKpOOpraHu3smMoB B (pOPMHPOBAHUM ra30BOro cocraBa arMochepsl. MIcTOUHMKH, CTOKH,
pesepByapsl Ta3zoB atmocdepsl. Co3naHue KHCIOPOAHON atMmocdepbl B pesynbTaTe aucOanaHca
MEXy MPOJAYKIHEH U JecTpyKLUel opraHndeckoro BemecTBa. baktepun kak BakHeHmuil pakrop
MoJJIepKaHUsl MUKPOKOMIIOHEHTHOTO cocTaBa atMmocgepsl. Jpixanue nmouBbl U nponykuus CO2.
["a3orenepupytone aHa’poOHble cooOuiectBa. OKUCIUTENBHBIA  OaKTepUATIBHBIA  QUIBTP.
[TapaukoBbIN A3PHEKT U MUKPOOPTaHU3MBI.

ATMmocdepa kak cpesia 00uTaHUsE MUKpOOpraHu3mMoB. CriocoObl 1Mona aHusi MUKpOOPTaHU3MOB
B BO3AyX. Mukpodiaopa Boznyxa. Muxpodiiopa Bo3ayxa 3aKpBITHIX MOMEIICHHH. MUKpOOHBII
a’po30JIb.

Tema 1.5. MukpoOHbIe c0001IECTBA BOJHBIX IKOCHUCTEM

XapakTepucTHUKa BOJOEMOB Kak cpeabl OOMTaHUsS MUKpoopraHu3MoB. Kiaccudukarus
BOJ0eMOB. DU3MKO-XMMHUUYECKHE CBOWCTBAa BOJHOM Macchl. CTpatudukanusi BOJOEMOB.
MukpoopranuaMbel ~ a’3poOHONW  30HBI.  MHKpPOOPraHM3MBI  MHKpPOa’dpO(GMIBHOM  30HBI
MukpoopranusMbl  aHa’poOHOI  30HBL. MUKpOOpraHM3Mbl JOHHBIX OTHOXKeHuH. WinoBas
MUKpo(iaopa. MUKpPOOHOIOTHYECKHE TMPOLECCHl, OCYIIECTBIIEMble MHKPOOPTaHU3MaMH B
SNWIMMHHOHE, THIOJIMMHHUOHE, WJIOBBIX OTJIOKEHUsAX. [loBepXHOCTHas IUIEHKa BOJBI Kak IMepBas
HKOJIOTHYECKAss HUIIAa B ONWIMMHHOHE. Mukpodiopa npaa. OIBTpUHKAIMSL  BOIOEMOB.
CaMoouniieHre BOAOEMOB. 30HBI CaNMpOOHOCTH M WHIUKATOPHBIE MHUKpPOOPTaHU3Mbl. Poib
MHUKpPOOPIaHNW3MOB B CAMOOYMILIEHUH BOJIOEMA.

Tema 1.6. IK0J10TMSl MOYBEHHBIX MUKPOOPTaHU3MOB

Crenuduka mOYBBI Kak cpeabl OOUTaHMS MHUKpoopraHu3moB. IIpocTtpaHcTBeHHas
rereporeHHocTh MouB. [louBeHHble ropu3oHThl. [louBa kak TpexdaszHas cuctema. TBepaas dasa
MOYBBI. AZre3usi ¥ pa3BUTHE MHUKPOOPIaHM3MOB Ha NMOBEPXHOCTH IOYBEHHBIX 4dacTul. JKuakas
¢daza moussl. ["a3zoBas ¢aza mouBwl. J[pIxaHWE MOYBBI. DMHCCHSI Ta30B MOYBOM Kak IOKa3aTelb
OanaHca MeXIy IPOIYKIMEH U OKUCICHUEM Ta30B.

Konnenuust cTpoeHus M (QYHKIUMOHUPOBAHMS KOMILJIEKCA IOYBEHHBIX MHKPOOPIaHU3MOB.
[ToyBa Kak MHOXECTBO cpea OOWUTaHHS MHUKPOOPTaHU3MOB. [IpUHIMII MHUKPO30HATHHOCTH.
MukpoOubiii myn. Ilyn meraGomurtoB. Ilpuammn ay6nupoBanus (QU3HOIOT0-OHMOXMMHUYECKUX
IIPOLIECCOB B IOYBE.
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@OyHKIMOHANbHAS POJb MIOYBEHHBIX MUKPOOPTraHU3MOB. POJb MUKpOOpPraHU3MOB B IIpoLeccax
0YyBOOOpa3oBaHUsA.  Pa3iiokeHHe  JMTHOLEIUIIONO03bI  MUKPOOHBIMM  COOOILIECTBAMH  Kak
JOMUHHUPYIOIIUH ¥ XapakTepHBIN Ui 1ouB Tpodudeckuii Mapmpyr. OOpa3oBaHue rymyca U €ro
pacriag. ABTOXTOHHAs ¥ 3UMOre€HHasi MUKpodIiopa MouBbl. B3aumozelcTBue MUKPOOPraHU3MOB €
pacrenussMu. CamoouMIlieHue 1MouBbl. llaToreHHble MUKPOOPIaHU3Mbl, OOHAPYKUBAEMBbIE B I1OYBE.
CpoKu BBDKMBaHUS IaTOT€HHBIX MUKPOOPTaHU3MOB B IIOYBE.

Tema 1.7. Ponb MUKpOOpPrann3mMoB B 0MOreolieHOTH4eCKOM 00MeHe BellecTB

BonHble M Ha3eMHbIE Cpejbl: YHEPreTHYECKUH MOTOK, KPYrOBOpPOT 3JEMEHTOB (yriepona,
azota, ¢ocdopa, cepsl u gnp.). CompspkeHHe OHOTCOXUMHUYECKMX IUKIOB. (OCHOBHBIE
(GYHKIMOHATIBHBIE IPYNIIUPOBKYA OPraHU3MOB LIMKJIA OPraHUYECKOro yriaepojaa. OCHOBHbIE TPYIIIbI
MHUKPOOPIaHM3MOB IMKJAa a30Ta: a30T(HUKCATOPbI, aMMOHH(HUKATOPHI, HHUTPU(PUKATOPHI,
HUTPATPEAYKTOPBI, JeHUTpU]UKATOpbl. OCHOBHbIE TIPYIIBl MHKPOOPraHM3MOB IIMKJIA CEpbI:
Cynb(aTpeyKTOPhI, CEPOPEAYKTOPBI, CEPOOAKTEPUH, THOHOBBIE OaKTEpUH, aHOKCUTCHHBIC CEPHBIC
¢dorocuHTe3UpYOIIKEe OAKTEPUH. YdYacTue MUKPOOPTaHU3MOB B KpyroBopote (ocdopa. OcHOBHbIE
TPYyIIBEl MUKPOOPTaHM3MOB IHKJA JKeyie3a: a’poOHBIE JKEIe300aKTepUH, KeIe30peayKTOPHI,
MarHeTuToopasyrole 0akTepuu, MarHUTOTaKCUYeckue OakTepuu. I'eoxumuueckas AesaTelnbHOCTb
MHUKpPOOPTaHU3MOB.

Tema 1.8. Ilpukiiagnas 3K0J10r1usi MUKPOOPTraHM3MOB

Ponb MUKpOOpraHu3MoB B OUUCTKE OKpyXkaromieil cpeapl. CaMOOUMILEHUE MPUPOJHBIX CpPE.
KoHTtposnb cocTosiHus npUpoiHON cpeibl. Mcnonp30BaHe MUKPOOPTraHU3MOB B OMOTECTUPOBAHUM.
buonnaukanus. buopemenuanus 3arps3HEHHBIX IOYB M IpyHTOB. Jlerpajnanusi KCEHOOMOTHUKOB.
boprba ¢ 3arps3HeHusIMH HEPTHIO.

OuncTtka CTOYHBIX BOJ. Ad’poTeHKH. MertanteHku. CooOIIecTBa OUYMCTHBIX COOPY>KEHUM.
OuucTka BOABI 1715 TOTPEeOICHHUS.

buonoruueckas o6paboTka opraHMueckux oTxoA0B. OOpadoTKa TBEPABIX OBITOBBIX OTXOJIOB.
Komnoctuposanue. TBeprodasznas anaspobHas hepMeHTanus.

Hcnonp3oBaHne  MUKpOOpraHu3mMoB B OuorexHonoruu. [lomydyeHue  Ouortorumaa.
bakTepuanbHasi rTHAPOMETAIUTYPrUSsL.

MukpoopranuzMbl — BO30yIUTENN OMOMOBPEKIACHUN Pa3IMUHbIX MaTepUAIOB.

Mopayab 2. Ikoja0rusi pacTeHuit

Tema 2.1. CBeT M ero BJMsiIHUE HA CTPYKTYPY M GYHKUIMH PacTeHHil U UX MONMYJIALUIH

CBeToBOI1 pexXrM MeCTOOOUTaHUS, OTHOCUTEIBHOE CBETOBOE JJOBOJILCTBUE pacTeHUM. Binsuue
KayecTBa M KOJHMYECTBA CBETa HA CTPYKTypy nomymsuuil. buoxumumueckue, (U3MOIOTHUECKUE,
aHaTOMO-MOP(OJOTHYECKHE aJanTallii PACTEHUN B MOMYJISALUSIX K CBETOBOMY PEXKHUMY.

MexaHu3mbl ~ TpaHcpopMaruy  dHEprud B HOMyIsAnusAX  pacteHuid.  OcoOeHHOCTH
dbopmupoBanus nepBuuHoil npoaykuuu y C3- u C4-pactenuii. doToapixaHue U €ro BIHSHUE HA
MPOAYKIIMOHHBIN Mporecc. KonnyecTBeHHbIE MOKa3aTenu (4ucTasi MPOIyKTUBHOCTh (POTOCHHTE3A,
MHJEKC JINCTOBOW IOBEPXHOCTH, YMCTas NEpBUYHAS NPOAYKLHSA), OTpakalollue IUHAMUKY
(YHKIIMOHUPOBAHUS PACTUTENbHBIX MOMYIISAIHUHA.

XapakTepucTUKa pPecypcoB, HEOOXOAMMBIX Ui CO3JaHMsI TMEPBUYHOM MPOAYKIIHMU: CBET,
YIJIEKUCIIBIH a3, BOAA, MUHEPAIIBHBIE COJIN, TEMIIEpATYpa.

CBer u ero BIMSHHE HAa CE30HHBIE U3MEHEHHS B PACTUTENbHBIX HOMYJIALUIX, POTONEPUOANU3M.

Tema 2.2. TenjioBo#i pexum

Brnusiaue temrepaTypbl Ha (YHKIMOHHPOBAHUE TMOMYJANMK pacTeHUH. TeriaoBOM PEXUM B
pa3HOOOpa3HBIX MOMYISALUAX PACTEHUH U IPUYMHBI UX THOENN OT KCTPEeMaIbHBIX TEMIIEPATyp.

Mopdonoruueckre, aHaTOMU4Yeckiue U (PU3UOIOTUYECKUE alanTalii pacTeHUH K HU3KUM U
BBICOKMM TEMIIEPATYPAM.

TemooOMeH Ha MOBEPXHOCTHU MOYBHI M B PA3JIUMUYHBIX PACTUTEIBHBIX COOOIIECTBAX.

M3MeHeHne TEMIOBOro peXXuMa MoJ1 BIUSHUEM PACTUTENBHBIX NOMMYJISIUN.

Tema 2.3. Bonublii pe:xxum
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DKO0JI0Tr0-(PU3HOIOTUYECKHE TIOKA3aTeNH, XapaKTepU3yIOIe BOIHBIA PEXUM PACTCHUH M UX
cO00111eCTB. DKOJIOrHUECKOe 3HAUCHHUE TPAHCIIUPALIIH.

Bonanbiii pesxuM MectoobuTanus. BoaHBIN MOTEHITMAI TOYBHIL.

[TolkuIOrHAPUYECKUA MW TOMOWOTHAPUYECKHH THUIBI BOJHOro oOMmeHa. [wmuapatypa wu
Mopdonorust pacteHuii. IKonoro-mopdosiornueckue U (HpU3NOIOTHIECKHE OCOOCHHOCTH Pa3HBIX
9KOJIOTMYECKUX I'PYII PACTEHUI MO OTHOLIECHUIO K BOAHOMY PEXKHUMY.

Tema 2.4. dnadpuueckue u oporpadguyeckue GpaxkTopsl

OKOJIOTMYECKOE 3HAYEHHE TIPAaHYJIOMETPUYECKOIO M XHMHYECKOrO0 COCTaBa IOYBBI, €€
CTPYKTYpPBI, TIOUBEHHBIX KOJUIOUJIOB. MUHEpaIbHbIE BELIECTBA B MOYBE, MOMYIAIUSAX PaCTCHUN U
WX KpyroBopot (Ha mnpumepe azora, ¢dochopa, kak Hambonee IePHUIUTHBIX). IKOJIOTO-
OMoJIOTHYECKHE alaNTallii B OMYJISIUAX PACTEHUH 3aCOIEHHBIX MECTOOONTaHHH.

Maxkpo-, Me30- U MUKpopenbed; mepepacipeneacHie KIMMaTHYeCKUX U MOYBEHHO-TPYHTOBBIX
¢dakTopoB penbedom. BepTukanmpHas TOSCHOCTh pacTUTENBHOCTH. llpaBmiio «mmpenBapeHHs»
B.B.Anexuna.

Tema 2.5. BuoTnuyeckune B3anMoeiicTBUs

B3aumopeiicTBuss MeXay MONYJSIIUSMU MHUKPOOPraHHU3MOB, JKMBOTHBIX M  PaCTEHUU
(TpaHCOMOTHYECKHE, TPAHCAOMOTHICCKHUE, IPSIMbIC, KOCBEHHBIC, (PU3HOIOTHYSCKUE U JIp.).

OcHoBHbIe (OPMBI AaHTPOIIOTEHHOTO BO3/ICUCTBUS HA PACTUTENbHBIC TOMYISIUH.

Tema 2.6. Oco0eHHOCTH CTPYKTYPbl, (P)YHKIIHOHHMPOBAHUS W JUHAMHUKH PACTUTEIbHBIX
NOIMYJIA NI

Crnenuduka MOpQOIOTHIECKONH CTPYKTYphl W (YHKIIMOHUPOBAHHS TOMYJSIIAA PacTCHUN
(mpUKperuIeHHbII 00pa3 )KU3HU, BEreTaTUBHOE Pa3MHOKEHHE, TUIIBI MAPTUKYIAIUN). OCOOEHHOCTH
(UTOLICHOTUYECKUX U (UTOTeHHBIX TMosied. Tumbl MPOCTPAaHCTBEHHOIO paclpeaeieHus:
BEPTUKAIBHOE U TOPU30HTANIbHOE. [[TOTHOCTE monynAnuil pacTeHui. SIBeHHe cCaMOU3PEKUBAHUS.
Hemorpaduueckass © BO3pacTHas CTPYKTypa NOMYJSIUMM pacTeHWH, TUIBI MHOMYJIALUN
(MHBa3MOHHBIE, HOpPMaJIbHBIE, perpeccuBHble). [loTeHUMaNbHAsT M CeMEHHas MPOAYKTUBHOCTH
nonyasauui  pacteHuid. JlmHamuka nonynsumid. Kpusble BbpkuBaHuA. IlosoBas cTpykTypa
MOMYJISIIIAI pacTeHUI, OCOOEHHOCTU €€ peryaupoBaHus. POCT pacTUTENbHBIX MOmymsiuil (S- u J-
oOpa3Hble KpuBble pocTta). K- 1 r- Tunsl cTparernu pacreHuil. IlonynsnuoHHbIE UKIBI PACTEHUMH.
OCHOBHBIE METO/IbI UCCIIEIOBAHUS TAPAMETPOB PACTUTEIbHBIX MOIYJISALIHI.

Tema 2.7. IlonyasiumoHHAs CTPYKTYpPa BUaA

3aKOHOMEPHOCTH 00pa30BaHUS U PAa3BUTHSI MOMYISIIHIA pacTeHU Kak GOpMbI CyIIeCTBOBAHUS
BUJa. BHYTpUBHIOBBIE DSKOJIOTHYECKUE TMOAPA3JACICHHS: TOJBUIBI, OWOTHUIIBI, HSKOTHIIHI,
HeHomonysuu. [ eorpadguaeckne U IKOJIOTUYECKUE TOMYIISUN PACTEHUH.

Moayab 3. IK0JI0THS KUBOTHBIX

Pa3pnen 3.1. Beegenue

Tema 3.1.1. Ilpeanmer, coaepxaHue, HeJH M 32Ja4H CTPYKTYpPa 3KOJOrHM KMBOTHBIX.
IMonmyIAMOHHBIN U IKOCUCTEMHBbIH MOAX0/bI B IKOJOTHHU KUBOTHBIX

OcCHOBHBIE 3Talbl Pa3BUTHS HKOJOTHUHM >KMBOTHBIX Kak pasjena 3kojorud. PasHooOpasue
npo6sieM coBpeMeHHON 3K0JI0TuU. CTPYKTYpHBIN U (PYHKIIMOHAIBHBIN MOIX0/bI K U3YYEHHUIO POJIH
KHUBOTHBIX B (YHKIIMOHHUPOBAaHMU HKOCUCTeM. llpumepsl peanu3aluyl MPOCTPAHCTBEHHO-
BPEMEHHOTI'0 M0/IX0/1a TIPY U3YYEHUHU MOIMYJISAIHUNA KUBOTHBIX.

Pa3nen 3.2. )KuBOTHBIH Opraiusm u cpejaa

Tema 3.2.1. YcaoBus cpeabl, 1eiiCTBYOIIHE HA })KHBOTHbIE OPTraHU3MbI

OcHOBHBIE OCOOEHHOCTH Cpelabl OOWTAaHMS, TUIHU3ALUS OSKOJIOTUYECKUX  (PAKTOPOB.
CyllecTBEHHbBIE W HECYIIECTBEHHBIE KOMIIOHEHTHI cpeabl. ['omeocra3. Dkosoruyeckas
BaJIGHTHOCTh. Jlyuncrass sHeprust u cBeT, (OTOMEPHUOJM3M Y KUBOTHBIX. DKOJOTHYECKAsT pOIb
TeMmreparypbl. THIBI TEPMOPETYISIIUN KUBOTHBIX OPraHW3MOB. ODKOJOTMYECKHE MPEANOCHUIKH
reTepOTEepPMHOCTH Y JKUBOTHBIX. Bosa kak (hakrop cymiecTBoBaHMS KUBOTHBIX. CHEXHBIN MTOKPOB
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KaK cpefoodpasyronuii pakTop AJist KUBOTHBIX. [I0UBEHHBIN (akTOp B KU3HU )KUBOTHBIX. [103Kapbl
KaK 9KOJIOTUYECKUI (paKTop.

Paznen 3.3. IlonyasinmOHHO-OMOLICHOTHYECKHH YpPOBeHb KaK 0a3MC OCBOCHHUSI CpeAbl
KHUBOTHBIMH OPraHU3MaMH

Tema 3.3.1. Omnpeaenenue nomyJsiiu, NPUHIUIHAIbHbIE OCOOCHHOCTH MOMYJISIUIA
KUBOTHBIX

['eHeTnYeCKUI U 3KOCUCTEMHBIN MTOXO0/IbI K U3yUEHHIO NONMyJAuuid. OnpeneneHne NomyIsiiuHm.
I'pynnoBbie XapaKTEpUCTUKU NOIYJIALMUA U IPOSBICHNUS HHIMBUALYaIbHOCTHU €€ YICHOB.

Tema 3.3.2. PazHooOpa3ue nomyJisiui

['eorpaduueckre u sKkosoruueckue nomyasiuuu. IlocTosiHHbIE M BpeMEHHBbIE MOIYJIALUU.
Tunuzanuss TWOMYASHNUA MO  CIOCOOHOCTM K CaMOBOCHpOM3BeACHUIO.  llomynsiuoHHBIH
HOJUMOP(U3M: pachl U FIKOJIOTHYECKHE POPMBI.

Pa3nen 3.4. CTpykTypa nonyjasiuuii ;)kWBOTHbIX

Tema 3.4.1. CtaTu4yecKkne XapaKTepPUCTUKH MOMYJISANMHA })KUBOTHBIX: IPOCTPAHCTBEHHAS U
NPOCTPAHCTBEHHO-TeHeTHYeCKasl CTPYKTypa

OOmast 4yuciaeHHocTh mnomynauuu. ILIOTHOCTH monmymsiuMM M COCOObI €€ BBIpaXKEHUS.
OCHOBHBIE THIBI NPOCTPAHCTBEHHOTO pacHpeAeieHuss 0co0eil B MOMYISIIHAX, MOAXOABI K HX
muddepenumanuy. MexaHU3MBbI, T[OAJEPKHUBAIOIIME W OrPAaHUYMBAIOLIME IPOCTPAHCTBEHHOE
pacrnpesenieHue  JKMBOTHBIX.  3aKOHOMEPHOCTH,  ONPENENAIOIIME HalIuyue M pa3Mepsl
WHIVBUAYAJIBHBIX YYaCTKOB y dKUBOTHBIX.

Tema 3.4.2. /luHaMuYecKHe XapaKTePUCTHKH MOIMYJISIUH )KUBOTHBIX U 3aKOHOMEPHOCTH
UX U3MEHEHHUS

Poxnaemocts 1 cMmepTHOCTH. [IpOIOIIKUTENBHOCTD KHU3HM, JeMOrpapuueckue MOAXOoAbl K
HCCIIEIOBAaHHUIO BO3PACTHOM U MOJOBOM CTPYKTYpbI MONyIsAuuid. TaGmuisl 1 KpUBbIe BEKUBAHMSL.

Paznen 3.5. BzaumoaeiicTBUS MOMyJIAIUIA 5KUBOTHBIX

Tema 3.5.1. Tunbl MeXBHAOBBIX B3aMMOACHCTBMI NOMYJAUMI KUBOTHBIX M HX
KJaaccupuraums

O030p MOJIXOAOB K H3YYEHHUIO B3aUMOACWUCTBUS momynauuii. B3aumononesHble, MOIE3HO-
HENTpaJIbHBIE, I0JIE3HO-BPEIHBIE OTHOIIECHHUS.

Tema 3.5.2. OTHOIIEHUS «XUITHUK-KEPTBA»

OO0muii crekTp B3aMMOAECHCTBUM B paMKaxX OTHOIIEHMH «XHMIIHUK-KepTBa». [lapasutusm kak
ocobOast (popMa TakMX OTHOIIEHWH. Peakiuss XMIIHMKAa Ha W3MEHEHMs YUCIEHHOCTH EpTB.
B3aumooOycnoBineHHble KoneOaHUs YHMCICHHOCTH B CHUCTEME «XMIIHUK-KepTBay». IIpumepsl
(GYHKIIMOHUPOBAHUS CUCTEMBI «XUITHUK-KEPTBAY.

Paspnen 3.6. Ouenka cocTOSHUSA NMOMYJIS M

Tema 3.6.1. MeToabl OLCHKH YMCJICHHOCTH U T€HETHYECKOI0 Pa3HO00pa3usl MOy ISIIIUH

Tunuzanuss METOJOB OLEHKH YHCIEHHOCTH MONyasuuid. MeTonbl MeYeHHsI KUBOTHBIX:
Ouonormyeckue, ¢uszmdeckue, xummyeckue. Meron «catch’n’release». Iloaxoapl K H3y4EHHIO
Mopdonorudeckoro pasHooopasus. @eHeTHKa >KUBOTHBIX MOMYJISIUH.

Pa3nesn 3.7. YuacTue ;KMBOTHBIX B TPaHC(OPMALMH BeLeCTBA U JHEPIUMHU B CO001IeCTBAX

Tema 3.7.1. MecTo »KMBOTHBIX B OPraHMU3alMM NHUIIEBbIX U JHEPreTHYECKHX CBf3eill B
coodmecTBax

Tonmueckue, Qopuyeckue, ¢adbpuueckue cBszu. CBSA3M KUBOTHBIX C PACTCHHSIMHU: POJIb
KMBOTHBIX B ONBUICHUH IOKPBITOCEMEHHBIX, 300X0pus. llpumepsl koamanrtanuii B Haubosee

pacrpocTpaH€HHBIX coolmiecTBax. Paznenenue pecypcos.
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4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHIH H J1a00PAaTOPHBIX padoT

Ne Ne paznena u HaumeHoBaHMe CEMUHAPOB, TpyroeMKoCTb Ounenounbie | PopMupyembie
n/H TeMbI NMPaKTUYECKUX U (uac.) cpeacrBa KOMIIeTEHIIUH
J1a0opaToOpPHLIX padoT Bceero | U3 Hux (MHIMKATOPBI)
4aCOB | MPAKTHYECK *
as
NMOJAT0TOBKA
1 2 3 4 5 6 7
1 Mopnyas 1.
IKoJiorusi
MHKPOOpPraHus
MOB
2 Tema 1.2 Tema mabopaTopHOTO 3aHATHUA: Oryer o IK-2
BiusiHre aGMOTHYECKHX 3 11abopaTOpHOi UK pic 2.1
(baxTopoB cpensl (TeMmneparypa, Pa6v0Te
pH cpenpl, O,) Ha VYcTHBIi onpoc
KU3ZHEACSITETHbHOCTh
MHUKPOOPTaHU3MOB
3 Tema 1.3 Tema mabopaTopHOTO 3aHATHUSA: Oruer 1o IK-2
AHTaroHUCTUYECKHUE 3 nabopaTopHOii HJIK k2.1
B3aMMOOTHOIIICHUS Pa6v°Te
MHKPOOPTaHU3MOB Y CTHEIH onpoc
4 Tema 1.4 Tema mabopaTopHOTO 3aHATHUA: Oryer o IK-2
OrpeiesieHue Ka4eCTBEHHOTO U 2,5 1abopaTopHOi HJIK 2.
KOJIMYECTBEHHOT'O COCTaBa pa6v0Te
MHKPOOPTaHU3MOB BO3/lyXa YcrHbIH ompoc
5 Mopayas 2.
IKoJiorust
pacTenui
Huckyccus
KontponwsHas
CBeT u ero BIUSIHHEC Ha pabota
. o K-2
6 Tema 2.1 CTPYKTYpY U QYHKIIH PacTeHUH 4 YcTHBIH ompoc WK
U WX MOMYJIALNANA Pedepar fe
Jloxnan
TectupoBaHue
Huckyccus
YcTHBIN ompoc [K-2
7 Tema 2.2 TemnmoBol pexum 2 Pedepar K
Jloka MK 2.1
TectupoBaHne
Huckyccus
KonTponbehas
pabora K-2
8 Tema 2.3 Boanslit pexum 3 YcrtHBIi onpoc K
Pedepar 1K 2.1
Jloxnan
TectupoBanue
Huckyccus
KonTponbphas
9 Tema 2.4 Dnaduieckne U oporpaduaecKue 3 YCTfI i?i?i?]poc HH;(-Z
(akTopsI Pedpepar K fixc 2.1
Joximan
TectupoBanue
10 Tema 2.5 buotnueckue B3auMonecTBUs 1,5 Hduckyccus MK-2




29

VCTHBIH 0npoc WK pix 2.4
TectupoBanue
Huckyccus
Oco0eHHOCTH CTPYKTYPHI, YcrHblil onpoc
K-2
11 Tema 2.6 (YHKIMOHUPOBAHUS U AMHAMHUKH 2 Pedepar WK
PACTHTEIBHBIX MOMYIIAINN Hoxan e
TectupoBanue
Huckyccus
VYerHbiit ompoc K-2
12 Tema 2.7 [TonmynsmmoHHas CTpyKTypa Buaa 1,5 Pedepar
HJIK k2.1
Jloxnan
TectupoBanue
Mopyas 3.
13 IxoJorust
JKHBOTHBIX
OcoGeHHOCTH TIOTTY TSI
JKUBOTHBIX, OOUTAIOIINX B ITOYBE:
Paznen 3.2 (KpOTBI,  CHEMBIINH, TPBI3YHBL,
MK-2
14 Tema 3.2.1 HaCEKOMOSITHBIE). 1 Cobecenosanue WK
OcobeHHOCTH TIOTTY TSI K1
BOJIHBIX (TUIaHKTOHHBIX u
OCHTOCHBIX) PaKOOOPa3HBIX
Paznen 3.3
B -
15 Tema 3.3.1 HYTPHIOHYUIHOHHAA 0,5 CobecenoBanue TK-2
CTPYKTypa MSATHUCTOW THECHBI HJIK 2.
Paznen 3.3 OOmpe wepThl W pa3uuusl B
N MK-2
16 Tema 3.3.2 OpraHu3aluu MOy 0,5 CobeceoBaHue
HﬂK IIK 2.1
MYypaBbEB U TEPMUTOB
OddexTrBHas MHUHHUMAJTbHAS
YUCJICHHOCTh  TOMYJSAUN  Ha
Pasnen 3.4. npuMepe  pakood a};HL]I_[X bIO MK-2
17 Tema 3.4.1 PUMEPE P P - PHID, 15 CobecenoBanue
MEJIKUX MJIEKOITUTAIOIIUX. MK 124
MexaHu3Mbl pacnpenencHus
TPBI3YHOB B apKTUYECKON TYHJIPE.
ApKTHYECKHE JIEMMHHTH:
Paznen 3.4. AKOJIOTHUS u JIMHAMUKA
. MK-2
18 Tema 3.4.2 MONYJISILIUH. 1 CobecenoBanue
Hﬂ[{ IIK 2.1
Kanaubamm3sm u  koneOaHuUs
YUCIICHHOCTHU NOIYJISIUI
Paznen 3.5.
o [locenenust 600poB: BIMSHUE Ha MNK-2
19 Tema 3.5.1 1 CobecenoBaHue
MOMYJISAIHHA PbIO HJIK fxc 2.1
KopannoBeie pudsl u Mopckue
Pazgen 3.5. p puc p
3BE3/bI: aCIeKThI K-2
20 Tema 3.5.2 . 1 CobGecenoBanue
B3aMMOOTHOLIEHUN «XHIIHUK- UK k2.
HKEPTBA»
IIpakTrueckue TIOJIXOJIBI K
Paznen 3.6. P X0
OLICHKE 4YMCJIICHHOCTH BOJHBIX TIK-2
21 Tema 3.6.1 1 CobecenoBanue
0€CIO3BOHOYHBIX, pBIO, MTHII, HJIK k2.1
KOTIBITHBIX
Vpoxait OYKOBBIX CEMSIH,
22 Paspen 3.7. n(?n TSN g MBIIIEN u 1 CobecenoBanue IIK-2
Tema 3.7.1 y HIIK px 2.4

YUCJICHHOCTb 'OPHOCTAA




4.3.2. Ilepeuenb TeM (BONPOCOB),

CTYJIeHTAMH B paMKax caMocTosiTeJbHOi padoTsl (CPC)

30

BBIHOCMMbBIX Ha CaMOCTOATEJIBHOC HU3YUYCHHE

®opmu
Ne emasi
Tema 3ananue Py HIAK
n/n KOMIeT
eHIus
Mopayas 1. IK0J0rusi MUKPOOPTraHH3MOB
W3yunth  TeopeTHYECKMH ~ MaTepual [0  BOMPOCaM:
«Toxcnueckne 3(hPexTsI MOJEKYIAPHOTO KHUCIOPOJAa U €ro
Tema 1.2. AyTtakomnorus bd yap po
1 MIPOU3BOIHBIX», «3aIuTHLIE MeXaHU3MBbI KJIETOK TIK-2 HIIK x5
MHKPOOPTaHNU3MOB
npokapuot», «CoequHEHUs] W HOHBI, TOKCHYHBIC IS
MHUKPOOPTaHU3MOBY.
Tewa 1.4. N3yunuth  TEOpPETHMYECKHMH  Marepuanl IO  BOIPOCY:
2 MukpoopraHu3Mbl U Y N P P pocy: IIK-2 | AAK g2
«[TapHUKOBBIH 3P PEKT I MUKPOOPTAHUIMBD».
atMocdepa
Tema 1.5. MukpoOubsie | 3yunTs  TeopeTWdeckuii  MaTepuajl IO  BOIpPOCaM:
3 coo01IecTBa BOIHBIX «OBTpUdUKANHI BOIOEMOBY», «CaMOOUYHUIIEHNE BOIOEMOBY, TIK-2 YK g2
9KOCHCTEM «30HBI CanpOOHOCTH U MHAWKATOPHBIE MUKPOOPTaHU3MEI.
4 Tema 1.6. Dxonorus N3yuuth  TEOpeTHYECKHH  Marepual 1O  BOIPOCAM:
MOYBEHHBIX «CamMoounnieHue nouBsl», «IlaToreHHBIE MUKPOOPTaHHU3MBI, TIK-2 HIK k2.
MHKPOOPTaHU3MOB 00HapyXMBaeMbIE B IIOYBEY.
Tema 1.7. Ponb N3yuuTth TeOpeTHUYECKMI MarepuaJl II0 BOIpOcaM: IO
5 MHUKPOOPTaHH3MOB B BOIpocaM: «Y4acTHe MHUKPOOPraHH3MOB B KpPyroBOpOTE MK-2 | MK
OMOTeOIEHOTUIECKOM Kemezay, «YdacTHe MHKPOOPraHW3MOB B KpPYrOBOPOTE K21
oOMeHEe BeIIECTB dochopay.
Moayasb 2. DK0J0rus pacTeHuil
N3yuuts Teopermdyeckuid Marepuan 1o Borpocam: «Uto
Takoe 3KoJorusi ¢orocuHTe3a?y», «Kakoi M3 AKOIOTHIECKIX
(bakTOpoB  SBIAETCS  ONpEACTSIONUM  JUIsl  mpolecca
¢dorocuHTe3a?», «B 30HaX € YMEPEHHBIM KIMMAaTOM
Tema 1 «Cser u ero koHueHTpaus CO, B atMocdepe MEeHSeTCs] Ha NPOTSHKEHUH
BIIMSHHE HA CTPYKTYPY B | TO/Ia MUKIMYECKHM OOpa3oM: 3MMOIl OHa OBIBae€T MPUMEPHO
6 o o IK-2 | 4AK k2.
¢byHkunu pacrenunii u ux | Ha 1,5% Bbime, dem netoM. OOBSICHUTH 3TO SIBICHHEY,
TTOTTYJISITIHIA «llTouemy mOTTOMAIOIIMM TIMTMEHTOM TIpU (OTOCHHTE3E
CUMTAETCSl XJOPOPHIUL, XOTA JHMCT COACPKUT TaKKE Psx
JIpPYTHX TUTMEHTOB, Morjomaromux cBer?», «Kakosa
GyHKIUS 3TUX TUTMEHTOB?», «CBeT U pacrpelielieHHe
PacTUTEIBLHOCTI.
. N3yunth TeopeTHuecKuii Marepuain mo Bompocam: «BeuHas
Tema 2 «Tennosoit N
7 RN Mep3oTa Kak odKojoruueckuit (akrop», «llopemenue | IIK-2 WK k2
P pacTeHHH Ha XOJOJHBIX ITOYBAXY.
N3yunts TeopeTnueckuit Marepuan mno Bompocam: «BoaHblit
pexXUM MECTOOOWTaHUH, 0oTaHMKO-TeorpaduIecKoe
8 | Tema 3 «BoaHblii pexxum» | 3HaueHHe BOIbD», «llepenBumKeHHEe BOIBI B IMOYBE M B TIK-2 K x5
pacteHun», «lIlcuxpoduTsl 1 KpHOGUTHI, UX OCOOCHHOCTH U
OTIHMYMSI OT CKIEPODUTOBY.
M3yunth TEOpEeTHYECKU Marepuall Mo Bompocam: «Y
pacTeHHi, pacTymMX Ha I0YBaX, B KOTOPBIX HE XBaTaeT
OTIpeIeICHHBIX MUHEPAIbHBIX BEIIECTB, (POTOCHHTE3 YacTo
Tema 4 «Dnadnueckue u el p 5 »
9 3aMeJIeH. YKa3aTh BEIECTBa, HEAOCTATOK KOTOPBIX MOT OBl
oporpadudeckue N IK-2 | UK pgc 2.
(baKTOpbD BbI3BaTh Takol d¢dekT», «IKOIOrMUecKoe 3HAUYCHUC

BIIEMEHTOB MHHEPATBHOTO MUTAHUS JJIS pacTeHHit», «Ponb
JIOCTYITHOTO a30Ta MOYBLI B MUTAHUU PACTCHUi», «BrusHue
penbeda M OKCHO3WIMHM HA PACTpENICIICHUE TeMIIEpaTypy,
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«IKojJoTudecKoe 3HaYeHHe pH MOYBBI M OTHOIICHHWE K HEH
Pa3IMYHBIX TPYI PACTECHHI.

U3yunts  TEOopeTHUECKHWHA ~ MaTepuaJl O  BOMPOCY:
10 Tewa 5 «buomiieckue «BHYTpUBHIOBBIC W  MCXKBHUAOBBEIE oOTHomenus cpenu | I[IK-2 | MK
B3aMMOJICHCTBHS yIp o P K21
pacTeHui.
W3yunTh TeOpeTHISCKU MaTepuaj o BompocaM: «Biausaue
Tema 6 «OcoGeHHOCTH Y . p p p
CTpYKTYpBI npuMecel B atMocdepe Ha PacTeHUs U PACTHTEIBHOCTHY,
TPYKTYPEI, «B3auMocCBsI3bp pacTeHUN C MUKpPOOpraHU3MaMH, 3HAUCHUC
11 (YHKITMOHUPOBAHUS U IK-2 | AAK g2
MHKpo(dIopel  pu3ochepb», «BrusHue 0ecrmo3BOHOYHBIX
JTUHAMHMKH PAaCTUTEIBHBIX
. JKUBOTHBIX Ha  pacTeHus», «BiMsHUE TIO3BOHOYHBIX
TTOTTYJISITTHI
JKUBOTHBIX Ha PACTCHHS U PACTHUTEIBLHOCTHY.
Moaysb 3. DK0JI0TUs KUBOTHBIX
Tema 3.2.1. YcnoBus W3yunth TeopeTHUeCcKuit MaTepran mno Bonpocam: «lIpsmoe
12 | cpenpl, neHCTBYIONINE HA | ¥ KOCBEHHOE BIHMAHUE (DAKTOPOB Cpeabl», «CyIIecTBEHHbIE NK-2 | 44K px2a
JKHUBOTHBIE OPTaHU3MBI (akTopsl cpenpn», «KoHCcTemsAus GakTOpOB CPeIbl».
Tema 3.3.1.
Omnpenenenue N3yuuts TEOpETHUECKUI MaTEpHUAII IO BolpocaM: «Pasnmnuus
MONYJISILIAH, TEHETHYECKOTO U IKOJIOTHIECKOTO IMTOAXO0IOB K OIPEIEIICHUI0
13 TIK-2 Hﬂ]{ TIK 2.1
MPUHIUITHATbHBIE MOMYJISIIANY, «MeCcTO MOMyYJISILIUU B CTPYKTYpPE
0COOEHHOCTH 9KOCHCTEMBI.
MOMYJISIIUANA )KUBOTHBIX
Tema 3.3.2 W3yunts  TEopeTMYECKUH  MaTepuanl [0  BOINPOCaM:
o «Kareropuu MOy IS o CITOCOOHOCTH K
14 PaznooOpasue P y N IK-2 | AAK px 2
OV LUk CaMOBOCIIPOU3BeICHUIO», «bronornueckuii nomumopdusm B
M MOMyNANUAX», «MepapXxus B MOMyIANNSIX )KUBOTHBIX Y.
Tema 3.4.1.
Cratuueckue W3yunte TeopeTmueckuii Martepuan mo Bompocam: «Urto
XapaKTEPUCTUKHU Takoe oO0uIne o0co0eii», «YHCIIEHHOCTh U IUIOTHOCTD
15 MONYJISILANA KUBOTHBIX: | HOmynauun», «lIpoucxoaur jim apromMaruyeckasl peryisuus TIK-2 MK i
[IPOCTPAHCTBEHHAS U YUCIICHHOCTH TOMYJISIIIAHA, €CIH €€ IUIOTHOCTh MPEBBICHT
IPOCTPAHCTBEHHO- HEKOTOPOE TIOPOrOBOE 3HAUEHHE).
TEHETHYECKasl CTPYKTYpa
Tema 3.4.2. M3yunts  TeopeTMUyeCcKUH ~ Marepuanl [0  BOIPOCaM:
Hunamnueckue «OKa3pIBalOT JM BIMSHUE HA POXKIAEMOCTH U CMEPTHOCTh
16 XapaKTEPUCTUKHU MOMyJISIIUK  (PU3NYECKHE YCIOBUSI Cpenbl», «SIBisercs u MK-2 | MK
MOMYJISIIIMNA )KUBOTHBIX U | PA3HOBO3pAcTHas MOMYJSILUS MEHEe UYBCTBUTEIBHOH K K21
3aKOHOMEPHOCTH MX BHE3AITHBIM  KPAaTKOBPEMEHHBIM  HW3MEHEHHSIM  YCIOBUH
W3MEHEHUS BOCIIPOM3BOJICTBAY, «UTO Takoe AMHAMHUKA MOMYJIALIAN.
Tema 3.5.1. Tunsr
MEKBHJIOBBIX Nzyuuts TEOpeTnyeckuii MaTepuan mo Borpocam: «Mmeet mu
17 B3anNMOICHCTBHH KojeOaHWe  YHCIECHHOCTH  momynsnuid — rukommyeckuit | [1K-2 HIK k2
TIOTTYJISIIIANA KUBOTHBIX M | Xapakrep», « DOPMbI U30JIALUH MEXKTY TOIMYJIALMIMI.
WX Kiaccuukanus
Nzyuuts Teopernueckuii Marepuan no Bompocam: «Peaxius
XWIIHAKA  Ha BEIMYCHHUE  YHCICHHOCTH  JKEPTB»
Tema 3.5.2. OTHOIICHUS M y PTBY,
18 UK -KCD By «KonBotonusi XUIHUKA M XKEepTBbD, «lIprMepbl 3amuThl TIK-2 K g2
= p pacTeHuil oT BhlenaHus PUTO(haraMu 1 TNIAHKTOHHBIX PAYKOB
OT BBIC/IaHUS TUIAHKTO(araMm.
Tema 3.6.1. MeToasl .
W3yunts  TEOpeTHYECKWII ~ MaTepuajd [0  BOIpPOCaM:
OUCHKH HHCICHHOCTH 1 «OCHOBHBIE TIOAXOALI K  OMNPEICICHHIO YHCICHHOCTH
19 T€HETUYECKOIO N p IIK-2 | HUAK pgx2a
MOMYJISIIAN JKHBOTHBIX», «JIECKpeTHOCTh (heHOB», «CBS3b
pa3zHooOpasus
. TeHOB U ()EHOBY.
TIOMYJISIITU N
20 Tema 3.7.1. MecTo M3yunth  TeopeTWUecKMd  MarepHay IO  BOIPOCAM: IIK-2 | AAK k2
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JKHUBOTHBIX B «Tpoduueckas cHenpanu3aliss KaK OCHOBHOHM (hakTop

OPraHM3aLyHM [MUIIEBBIX | MO3HIMOHMPOBAHMA B MHOTOBHJIOBBIX  COOOIIECTBAX»,

Y DHEPIETHYECKUX «EcTecTBeHHbIE Bpard HACEKOMBIX KaK peryJMpyOIndn
cBsi3eil B coolmmectBax | dakTop».

4.4. MeToan4yeckne yKa3aHusi 10 OPraHU3alMU CAMOCTOSATEIbHOI padoThl CTY/I€eHTOB

CamocrosTenbHas padoTa CTYIEHTOB SBJISETCS COCTaBHOM 4acThi0 y4yeOHOTro mporecca H
MMeEeT LIeJIbI0 3aKpeIUIeHHE U YIiyOIeHne MOTyYEeHHbIX 3HaHUH U HaBBIKOB, IIOUCK U MPUOOpPETEHHE
HOBBIX 3HAHMH, & TAKXKE BBHIIIOJHEHNUE YUEOHBIX 3a/IlaHUH, MTOATOTOBKY K MPEACTOSIINM 3aHATUSAM H
3ayery.

Jnst opraHu3aiMy caMOCTOATENbHON pPabOThl MO JUCHMIUIMHE «DKOJIOTHS OPTraHU3MOBY
UCHOJb3YIOTCS cleayrolue GopMbl CAMOCTOSTENIbHONW y4eOHOM paboThI:

- Pabota Haj KOHCIIEKTOM JIEKLIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAHHON JIUTEPATYPBHI.

- CaMOCTOSITENIbHOE U3YUYEHHE OT/AEIbHBIX TEM, Iaparpados, HE U3I0KEHHBIX B JIEKLINH.

- IlogroroBka K MpPakTHUYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH MOJIrOTOBKE U
BBIIIOJTHEHUH NPAKTUYECKUX 3a/laHUM (OTBETHI HA BONIPOCHI U T.1.).

- [TonroToBka K CEMHUHAPCKUM 3aHATHUSM.

- [loaroroBka Kk KOHTPOJIBLHBIM paboTaM.

- [TonroroBka K TECTUPOBAHUIO.

- Hanimcanue pedepara, moaroToBka gokaa.

- BeinonHeHue nucbMeHHbIX padoT.

- [ToaroroBka k 3a4ery.

Iucvmennvie pabomsi. J{ns m3ydeHuss TeM, HE U3JOXKEHHBIX B JIEKIIMH, PEKOMEHIYeTCs
HCIOJIb30BaTh OCHOBHYIO M JONOJIHUTENBHYIO JIMTEPATYPY, a TaKKE MCTOYHUKU, HalWJECHHbIEC MPU
NOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M TOMCKOBBIX cucTeM. /[[ng 3akpemsieHHs Marepuana
pPEKOMEHyeTCsl JielaTh KpaTKHe KOHCIEKThl Mo Teme. B pamkax AMCHMIUIMHBL «OKOJIOTUS
OpPraHU3MOBY» TaKXKe MPEyCMOTPEHO BBINOJIHEHUE MUCBMEHHBIX padoT (cm. 1. 4.3.2.). KauectBo
BBITIOJTHEHHON pa0OThl OLICHMBAETCS B XO0/€ OOCY)KIEHHUS JaHHBIX BOIPOCOB MpPH IMPOBENECHUU
YCTHOTO ONIpOCca U JUCKYCCUH 110 COOTBETCTBYIOIIEH Teme (cM. 1. 4.3.1).

Pegepam — ¢dopma nucbMeHHONH pabOTHI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTh IpHU
OCBOGHHMHU BapHaTHUBHBIX (MPOQHUIBHBIX) TUCHMIUVIMH mpodeccruoHanbHoro mukna. [Ipencrasnser
co00il KpaTKOe H3JI0KEHUE COAEpMaHHs HayuHBbIX TPYAOB, JTUTEPATYpPHI MO OIpENeIeHHONH TeMe.
O6wem pedepara mMoxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOATOTOBKY — OT 2
Hezenb 10 Mecsua. [loaroroBka pedepara moapazymeBaeT caMOCTOSTENBHOE U3YUEHHUE CTYACHTOM
HECKOJIbKUX JIMTEPATypHBIX MCTOYHHKOB (y4eOHMKOB, MOHOTrpaduii, HaydyHBIX cTaTei U T.O.) HO
OTIpe/iIeIeHHONW TeMe, He paccMaTpUBaeMo MOAPOOHO Ha JIEKIMH, CUCTEMAaTH3aIMI0 MaTepuaia 1
KpaTkoe ero uzinoxenue. Llenp Hanucanus pedepara — NPUBUTUE CTYAEHTY HaBBIKOB KpPaTKOrO U
JTAKOHUYHOTO MPEJICTaBICHHsI COOpPaHHBIX MaTepHalioB U (JaKTOB B COOTBETCTBUU C TpeOOBaHUSIMU,
NPEIbSBIAEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTaThsM.

CrtpykTrypa pedepara BKIIOUYAET:

- TuTynbHBIN JIUCT.

- Conepxxanue.

- Beenenue, rae kpaTko hopmynupyercs npobiema, eib U 3aauu pedepara.

- OcHOBHas 4acTh pabOTBl COCTOUT U3 HECKOJBKUX PA3/EI0B, B KOTOPBIX M3JIaraercsi CyTh
TeMbl pedepara.

- 3aKJII0YCHHE.

- CIMCOK HCII0JIb30BAHHOM JINTEPATYPHI.

[Ipu odopmnennn pedepara craeayeT MNPUACPKUBATHCA TEXHUUECKUX TpeOOBaHUM,
NpenbsBISIEMBIX K pedepaTaM U KypcOBbIM paboTaM, UMEIOLINXCS Ha Kadeape.

Kpurepuu ouenuBanus pedepara:
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- O1eHKa «OTIUYHOY» BBICTABIISICTCS B TOM Ciydae, €CH B pedepare MOTHOCTHIO PACKPhITA
TeMa, MPOAHAIU3UPOBAHO COBPEMEHHOE COCTOSHHE BOIPOCA, MaTepuan H3JI0XKEH JIOTUYHO,
MOCJIeIOBATENbHO, MPHUBEICHO HE MEHee [ JUTEepPaTypHBIX HCTOYHUKOB, pedepar ohopMieH B
COOTBETCTBHH C TEXHUUECKUMH TPEOOBAHUAMHU, IPEIbIBIIEMBIMU K TAKOTO pojia paboTaMm.

- O1eHKa «XOpOIo» — TeMa PacKphITa, MPUBEACHO TOCTATOYHOE KOJIMYECTBO MaTepuasia, HO
IIPU ATOM MaTepua B HEJIOCTaTOYHOMN CTENEHH ITPOaHaIM3UPOBaH aBTOpoM, oopmieHue pedepara
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSIM.

- OLeHKa «yZ0BJIETBOPUTEIIBHO» — TEMA PACKPhITA TOBEPXHOCTHO, MAaTepUal MPUBEAEH KaK
npoctas KoHcTatanus (akToB, HE MPOAHAIM3UPOBAH, B O(GOPMIICHHMH HMEIOTCS TEXHUYECKHE
HE/I0CTATKHU, CIIUCOK JIUTEPATYPhI COIEPKUT MeHee 4 HCTOUHUKOB.

- OneHka «HEYAOBJIETBOPUTEIILHO» — TeMa HE PacKpbITa, CKYIHBIH 00bEeM MPUBEACHHBIX
MaTepHaoB.

Yemuwiii 0oknao — 3to coobuienue B TeueHue 10-15 MuH, B KOTOPOM CTYAEHT B JaKOHUYHOM
dbopme TOKEH H3JI0KUTh MaTepuall M0 COOTBETCTBYIOIIEH TeMme, MPUICPKHUBASCH CIETYIOLIETO
IUTaHA: BBEJCHUE, OCHOBHAs 4YacTh, 3aKiroueHue. JloKiam COnmpoBOXKIAeTCS MpE3eHTAINeH,
OTpakarolllel OCHOBHBIE IIOJIOKEHHMsSI IO COOTBETCTBYIOLIEH Teme, BKJIIOYAIOUICH HarisHble
MaTepHuaisl (cxembl, Tabnuuel, GoTo u T.14.). [Io OKOHUaHMK JOKIana CTYACHTY 33Jaf0T BOIPOCHI,
KaK IperojaBaTeslb, TaKk M CTYAEHTbI, Ha KOTOpbIE JOKIAIYMK JOJDKEH JaTh HCUEPIbIBAIOILUE
OTBETHI.

Kpurepuu onieHuBaHMs yCTHOTO JJOKJIAa:

- OmeHka «oTnU4HO». B J0KIase TMONHOCTBIO pPACKphITa TeMa, IPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHME BOIPOCA; CTYAEHT CBOOOAHO BIAJEET MaTepUaloOM, M3JIaraeT ero
JIOTHYHO, TTOCIIEIOBATEIbHO, JAKOHUYHO, COOJII0Aas OCHOBHBIE MpaBMiia KyJIbTyphl peun. Jlokman
COIIPOBO’KIAETCS MPE3EHTALMEH, KOTOpasi OTpaXkaeT OCHOBHBIE MOJIOKEHUS JOKJIa/1a, PEe3eHTAIUs]
COCTaBJI€Ha IPaMOTHO C COOJItOJIeHneM oOUMX TpeOoBaHMil, MpaBuil MIPUPTOBOrO OPOPMIIEHHUS,
nojiauu rpauyeckoro MaTepuana, UMEIOTCS CChUIKM Ha MpHUBEIEHHbIE (OTO, PUCYHKH, CXEMbI U
T.JI., IPUBOJUTCS CIIMCOK HMCIIOJIb30BAaHHOM JUTeparypsl. [Ipu oO0CykIeHNH JOKIIaaa CTYICHT JaeT
HCUEepIIbIBAIOINE, ApT'yMEHTUPOBAHHbIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Ouenka «xopomoy. Tema packpbITa, MPUBEAEHO JOCTATOYHOE KOJMYECTBO MaTepuaia, HO
IIPU 3TOM MaTepuai B HEJOCTAaTOYHOM CTENEeHM IMpoaHaTu3upoBaH aBTOpoM. [IpeseHTtanus He B
MIOJTHOM CTENMEHH COOTBETCTBYET 0O0muM TpeboBaHusM. OTBETHI CTYJCHTa HE Ha BCE BOIPOCHI
SBJISIIOTCS] UCYEPIBIBAIOLINMHU U apI'yMEHTUPOBAaHHBIMH.

- OmueHka «yJOBJIETBOPUTENHLHO». TeMa packpeiTa HE TOIHO, MaTepual TPUBEICH Kak
IpocTass KOHCTaTanus (AaKToB, HE MPOAHAIM3UPOBAH, CTYAEHT IIOKA3bIBa€T MOBEPXHOCTHBIE
3HaHus. [Ipe3eHTanust 9aCTUYHO COOTBETCTBYET YCTaHOBICHHBIM TpeOoBaHUsM. [Ipu oOcyxaeHnn
JIOKJIa/1a CTY/IEHT He BCEra JIaeT MPpaBUIIbHbIE, HCUEPIIBIBAIOIINE OTBETHI Ha 3a/1aBA€MbI€ BOIIPOCHI.

- OreHka «HEYIOBIETBOPUTEIbHO». Tema [dOoKiaga He pacKphiTa, CKYIHBIM 00BeM
MIPUBEJICHHBIX MaTE€pPHUaJIOB; MIpe3eHTaIs OTCyTcTBYeT. [Ipn o0Ccyx1eHun 1oKiIaaa CTyJAeHT He aeT
OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJAHHBIM BOIIPOCAM.

Kpurepun onieHuBaHUs KOHTPOJILHOU PaOOTHI:

- O1leHKa «OTJIMYHOY BBICTABIISIETCS, €CITM KOHTPOJIbHAs paboTa BHITIOIHEHA TOJTHOCTHIO 03
OLIMOOK ¥ HEJ0YETOB.

- O1eHKa «XOPOIII0» BBICTABIISETCS, €CITU KOHTPOJIbHAS padoTa BHITIOIHEHA MOJIHOCTHIO, HO
UMeeTCsl HECKOJIbKO HErpyObIX OIMOOK U HEJJOYETOB.

- OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIIM KOHTPOJIbHAS paboTa BHIIIOJIHEHA HA
1/2 Ge3 ommOOK W HEJOYETOB WJIM MOJHOCTHIO, HO HMMEETCS HECKOJIBKO TIpyOBbIX OMIMOOK U
HE/I0YETOB.

- O1eHKa «HEYJOBJICTBOPUTEIBHO» BBICTABISAETCS, €CIM KOHTPOJIbHAs paboTa BBINOJIHEHA
MeHee yeM Ha 1/2 mim nMeeTcs 00JIbIIoe KOIUYECTBO OLIHOOK M HETOYETOB.

Kpurepuu onieHUBaHMs YCTHOTO ONPOCa U TUCKYCCUU:

- OneHKa «OTIMYHO» BBICTABISAECTCA CTYAEHTY, €CIM OH IOKa3bIBAe€T MPOYHBIC 3HAHUS IO
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IPEATI0KEHHOMY BOIIPOCY.

- OmeHKa «XOpOII0» BBICTABISIETCS CTYACHTY, €CIIM OH IOKa3bIBAET MPOYHBIC 3HAHUS IO
MPEUI0KEHHOMY BOIIPOCY, HO JIOMyCKaeT 1-2 HETOYHOCTH B OTBETE.

- OueHka «yJIOBJIETBOPHUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM OH IIOJHOCTBIO HE
pacKphIBaeT MPEATIOKEHHBIN BOIPOC U JIOMYCKAET HECKOJIBKO HErpyOBIX OLIHOOK.

- OueHka «HEYIOBICTBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIIM OH HE pacKpbIBaeT
MPEUIOKEHHBIN BOIIPOC U JIOMYCKAET IpyOble OMUOKY.

Kpurepun onieHMBaHUS TECTUPOBAHUS:

- OueHkKa «OTJIMYHOY» BBICTABIISAETCS, €CIM JJaHO HEe MeHee 86% IpaBUIIbHBIX OTBETOB Ha
3a7aHus TecTa.

- OueHka «XOpoIIO» BBICTABISAETCS, €CIM JaHO MeHee 86% NpaBWIBHBIX OTBETOB Ha
3aJjaHus TecTa U He MeHee 71 % MpaBUIIbHBIX OTBETOB Ha 3aJ[aHUs TeCTa.

- OneHka «HEYIOBJIETBOPUTEILHO» BBICTABISETCS, €CIU JIaHO MeHee 71% mpaBMIIBHBIX
OTBETOB Ha 3a/laHus TecTa U He MeHee 61 % MpaBUIIbHBIX OTBETOB Ha 3aJlaHMsI TECTA.

- OLeHKa «HEYIOBIIETBOPUTEIHHO» BBICTABIISETCS, €CM TaHO MeHee 61 % mpaBMIIBHBIX
OTBETOB Ha 3a/IaHHA TECTA.

4.5. llpumepHasi TeMaTHKAa KYpPCOBbIX Pa®oT (MPOEKTOB): HE MPEAYCMOTPEHBI Y4EOHBIM
TJIAHOM.

V. YYUEBHO-METOJUYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUTLINHBI

a) mepeYeHb JUTEPATYPbI
OCHOBHAasI JINTepaTypa

1. Boranuka: YueOHuk st By30B: B 4 1. / I1. 3utre [u np.]; mep. ¢ Hem. — 35-¢ [Hem.] uszm. — M.:
Axkanemus, 2007. — T. 2: ®uzuonorus pacrenuil. — 496 c.

2. Borannka: YueGHuk juis By3oB: B 4 T. / I1. 3urre [m mp.]; nep. ¢ Hem. — 35-e [HeM.] m3m. — M.:

Axanemus, 2007. — T. 4: Dxoorus. — 256 c.

Hayma T. A. Dxonorus xxuBoTHbIX / T. A. Jlayna, A. I'. Komaes. - CIIO. : Jlans, 2015. - 270 c.

WBanosckuii JI. . @usunonorus pacrenuit / 1. M. UBanosckuii. — M.: JIuGpoxom, 2012. — 552 c.

. Mensenes C. C. ®usnonorus pactenuit: YueOnuk / C. C. Mensenes. — Cn6.: bBXB-Ilerepoypr,

012.-512c.

Herpycos A. U. Mukpobuonorus / A. U. Herpycos, 1. b. Koroa. — M. : U3n. uentp

«Axkagemus», 2006. — 350 c.

7. Pyuun A. b. Oxonorus nonynsuuit u cooduects / A. b. Pyuun. - M. : Axkagemus, 2006. - 349 c.

8. Oxomorus: y4eOHUK A1 OMOJOTUYECKUX M MEAMIMHCKUX CIIEIUATN3UpPOBaHHBIX By30B / M. A.
IunoB. — M. : Beicmras mkona, 2003. — 512 c.

9. Dkojiorus MUKpPOOpraHu3MoB : yueO. s cryd. By3oB. / A. W. Herpycos, E. A. bonu-
Ocmonosckasa, B. M. T'opnenko u gap.; mox pena. AWM. HerpycoBa. — M. : H3patenbcTBO
«¥Opaiity», 2015. — 267 c.

JIOTIOJTHUTEIbHAS JIUTEpPaTypa

1. bBuron M. Dkonorus. Ocobu, nmomymnsaiuu u coodmecta. T. 1, 2 / M. burosn, JIx. Xapnep, K.
Tayncenn. - M. : Mup, 1989. - 1123 c.

2. Tunspos A. M. llonynsumonnas skonorus / A. M. I'unspos.- M.: U3n-Bo MI'Y, 1990.- 191 c.

I'openos A. A. Dkomnorusi / A. A. I'openos. — M. : Beiciiee o6paszoBanue, 2005. — 191 c.

4. Topeimuna T. K. Dxonorus pacrenuii / T. K. Ioppimnaa. — M.: Beicmas mkomna, 1979. — 368

c.

I'pomoB b. B. Okonorus 6akrepuii / b. B. I'pomos, I'. B. ITaBnenko — JI. : JIT'Y, 1989. — 248 c.

w

o
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6. TI'yceB M. B. Mukpo6uonorus : yue0. st ctya. By3oB / M. B. I'yces, JI. A. MuneeBa. — M. :
Axangemus, 2006. — 462 c.

7. JBopakoBckuit M.C. Dxomnorust pacrennii / M.C. JIBopakoBckuii. — M.: Bricmas mikosa,
1983. - 188 c.

8. 3amapsun I'. A. BBeaeHue B npupo10BeT4eCKyI0 MUKpoOrooruto : Yuel. mocodue / I'.A.
3aBap3uH, H.H. Konotuinosa. — M.: Kumxnsiii 1oM «YHuepcuter», 2001. — 256 c.

9. Onywm 1O. II. Okomnorus. T. 1, 2/ 1O. IT. Ogym. - M. : Mup, 1986.- 701 c.

10. ITonesoii B. B. ®utoropmonsl: Yuedbnoe nocodue / B. B. ITonesoii. — JI. : U3a-Bo JII'Y, 1982 —
249 c.

11. TTonesoii B.B. ®usnonorus pocta u pa3sutus pacrenuii / B. B. ITonepoii, T. C. CanamartoBa. —
JI.: U3n-Bo JIT'Y, 1991. — 240 c.

12. Conbpur O. [Momynsuonnas 6uonorus u sBoitonus / O. Condpur, . Conbpur. — M.: Mup,
1982. — 244 c.

13. Yurrekep P. CoobmiectBa u sxocuctemsl / P. Yurrekep. — M.: IIporpecc, 1980. — 327 c.

14. Ycmanos U. 0. Dxonorudeckas (GU3MOIOTHS pacTeHHid: Y4eOHUK st cTyad. By3os / U. 1O.
VYcemanos, 3. @. Paxmankynosa, A. FO. Kynarun. — M.: Jloroc, 2001. — 223 c.

15. Dkonorus MUKpPOOPraHM3MOB SKCTpEeMalbHBIX BOMHBIX cucteMm / b. b. HamcapaeB. — Yman-
VY 13: U3n-Bo bypsr. 'oc. yu-Ta, 2008. — 93 c.

16. SA6mokoB A.H. Dxonorus nomyssiiuii / A.H. SI610koB. — M.: Beicmas mkomna, 1987. — 303 c.

17. UYepnsbimes B. b. Dkonorus nHacekombix / B. b. Uepnsites. - M. : U3n-Bo UT'Y, 1996. - 303 c.

0) 0a3bl JaHHBIX, HH(POPMANUOHHO-CIIPABOYHbIE M IOMCKOBBIE CUCTEMbI
1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru
2. HWundopmaunonHas cucrema «EauHOe OKHO JocTyna K 0Opa3oBaTelbHBIM —pecypcam»
(http://window.edu.ru)
3. 3BC «FOPAUT». Anpec noctyna: https://www.biblio-online.ru/
4. Ob Uznarensckoro neHTpa «Akaaemusi». Anpec goctyna: http://www.academia-moscow.ru
. D43 «bubmmnoTex». Aapec nocryna: https://isu.bibliotech.ru
6. ObC «M3marensctBO «Jlanby. Anpec noctyma: http://e.lanbook.com
7. OBC «PykonT». Anpec nocrymna: http://rucont.ru
8. OBC «Aibykcey». Anpec nocryna: http://ibooks.ru
9. Ob U3znarenbckoro HeHTpa «Akanemus». Anpec gocryna: http://www.academia-moscow.ru
10. KB «bubkom». Anpec noctyma http://rucont.ru/
11. Coro3 oOpa3oBaTenbHbIX caliTOB — EcTecTBEHHbBIE HAyKH
12. http://tusearch.blogspot.com — TTowck 37eKTPOHHBIX KHUT, myOnukaiuii, 3akoHoB, [ OCToB Ha
caiTax Hay4YHbBIX DJICKTPOHHBIX ONOIHOTEK.
13. Google Scholar — ITouckoBas cucTema 1Mo HayYHOU JINTEpAType.
14. Science Research Portal — Hayunast mouckoBasi cucTeMa, OCYIIECTBIISIONIAS TOJTHOTEKCTOBBIN
MOKCK B )YypHaJlax MHOTHX KPYIHBIX HAayYHBIX U3AaTeibCcTB, Takux Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u np. Mier ctatbu u TOKYMEHTBI B OTKPBITHIX HayYHbBIX 0a3aX JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.

9]

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:

AynuTtopust A7 NPOBEAEHUS 3aHATUH JIEKIIMOHHOTO THUMA MO AUCHUILIMHE «OKOJIOTIHs
opranu3zMoB» (Moaynb 1. «DKOJOTHsI MHUKPOOPTaHU3MOBY): 000pynOBaHa CIELUATU3UPOBAHHON
(yueOHoOI) MeOenpio Ha 25 MOCaAOYHBIX MECT; TEXHUYECKUMH CPEICTBAMU OOYUYCHUS: MPOCKTOP
Epson EB-X03, nocka wapkepHasi; y4eOHO-HarfsAHBIMH IOCOOMSMH, OOECTIEUHBAIOIIUMHU
TeMaTU4YeCKHe WIITIOCTPALMK O JUCLHUIUINHE: IPE3CHTALUH 110 TEMaM IIPOrPaMMBI.


http://www.academia-moscow.ru/
http://rucont.ru/
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Aynuropust Ui IPOBEIICHHS 3aHATHH MPAKTHYECKOTO (Ja00paToOpHOTro) THIA: 000pyI0oBaHa
crienuaan3upoBanHoi  (yueOHoM) wmeOenpto Ha 10 TMOCAagOYHBIX MECT, JOCKOM MEJIOBOM;
TEXHUYECKMMHU CPEJICTBAMU OOYYEHUS, CIy>KAIlUMHU Ui IMPEJCTaBlIeHUS Y4eOHOW HH(pOpMaIyu
0OJBIION AayAUTOPUM [0 JUCHUIUIMHE «DKOJIOTHS OpraHu3MoB» (Monaynb 1. «Okonorus
MHUKPOOPIaHU3MOBY»); BCTPOEHHBbIE OOKCHI — 3 mIT., mKad Ui XpaHEHHsS MaTepHalioB IS
Ja0OpaTOPHBIX 3aHATHH, MHUKPOCKON OMHOKYJsApHBIN Axiostar Plus Cart - 1 mT., MHKpPOCKOTBI
buomen 2Led — 10 mr., mukpockoribl MBC-10 — 4 mit., BuHTOBOM OKYIsip-MmukpomeTp MOB 1-15 —
1 mr., dazoBo-koHTpacTHOE ycTporcTBO K®d-4 — 4 mT., TEeMHONONBHBIM KOHJIEHCOpP — 6 IIT.,
kamepsl ['opsieBa-Toma — 8 miT., 6akTepuruaHbie JamMnsl — 5 mrt., repmoctar TC-1/80 CITY — 2 mit.,
anektporiita HoBo-Bsrka.

[Tomemenue ans  XpaHeHHs U NPOQUIAKTUYECKOTO  OOCIy)XKHMBaHUS — y4yeOHOTro
ob0opynoBanusi. AyauTopus o0OpyIOBaHa: CIENHUATU3UPOBAHHON MeOenbi0 Ha 3 MOCaAOYHBIX
MecTa; mKadbl A1 XpaHeHHus J1JabopaToOpHOro 000pynoBaHMs — 2 MT., mKad g ogekasl — | mrT.,
BCcTpoeHHBIH 00ke, TepmocTar TCO-1/80, X0moauIbHUK «AMIIEPOH», OaKTEpHIMAHAS Jamra — 1,
HoyTOyK Lenovo I1580, mpoexktop BenQ MSS521P; moctosiHHbIE MUKPOCKOIUYECKHUE MPETapaThl
Pa3IMYHBIX MOPQOIOTHYECKUX rpymnn OakTepuii — 80 MIT., MOCTOSHHBIE NPenapaThl MUKPOMHUIIETOB
— 30 mrT., My3eifHast KOJUIEKIUS KyabTyp OakTepuit A yaeOHbIX 3aHATHH (14 KyabTyp), KOJUIEKIHS
aKTUHOMHIIETOB (40 KyJIbTYp), KOJIEKIHUSI MUKPOMHIIETOB (20 KyIbTYp).

Texnuueckoe nomMenieHre (aBToKIaBHas): crepuin3arop napoBoit BK-75 — 2 mir.

Aynuropus Afis TPOBEACHUS 3aHATUN JEKIMOHHOTO THMA IO JUCHUIUIMHE «JKOJIOTHS
OpPraHu3MOB» (MOAYJb 2. «DKOJIOTUS pacTeHU») 000pyI0BaHa:

cneyuanusuposannoli (y4eOHOUM) mebenvio Ha 12 moOCagouHBIX MecT, buoxummueckas
nabopartopust (JTabopaTopHbIe CTOJIHI - 4 mIT.); PakoBuHa ¢ Tym6o0i#i - 1 mt., JlepeBsiHHBIE TYMOBI JJIs1
XpaHeHus: peakTuBoB - 2 wmT., llkad BerTspkHOM JIK-1500 OB - 2 mT., Bechl ananutuyeckue
I'OCMETP Jlenunrpan - 1 mr., @ortosnekrpokonopumerp KOK-2 - 1 mr., AKBaguCTHILIATOP
anekrpudeckuii AD-14-«S-OI1»-01 - 1 wt., Tepmocrar anekTpuueckuii cyxoBo3ayinsiii TC-1/80
CIIY - 1 mrt.;

mexuuueckumu cpeocmeamu obyuenus: Jlocka aynutopHas wmenosas, IIpoextop BenQ
MS504, cnyxamumu Uisi TpeacTaBieHus y4eOHOM uH(popMaluu OOJBIION ayIUTOPUU TI0
JUCLUILINHE «DKOJIOTUSI OPraHU3MOBY;

VUeOHO-HATAOHBIMU NOCOOUAMU, OOECTIEUYMBAIOIIUMU TEMATUYECKUE WLIIOCTPALUU IO
JUCLUIUIMHE 0 AMCLUIUIMHE «ODKOJIOTHUS OPraHu3MOB» (MOAyib 2. «OKOJIOTHS PacTEHHi») B
KOJIMYECTBE: TaOIUIbI — 3 IIIT., MPE3EHTALUH 110 KaX10i TeME IPOrPaMMBbI.

Aynuropus Aj NPOBEACHUS 3aHATUN INPAKTUYECKOTO THUMA IO JUCHUIUIMHE «OKOJIOTHS
OpraHu3MOB» (MOIYJb 2. «IKOJOTUS PaCTEHHUI») 000pyIOBaHA: crneyuanusuposanHol (yaeOHO)
Mmebenvio Ha 12 mocagouHbIX MecT, bruoxumudeckas nadoparopust (J1a0opaTopHbIe CTONBI - 4 IIT.);
PakoBuna ¢ TymOoi - 1 mr., JlepeBsiHHbIE TyMmOBbI ISl XpaHEeHMs] peakTuBoB - 2 wiT., [llkad
BoITsDKHOM JIK-1500 B - 2 mr., Bechi ananutuueckue I'OCMETP Jlenunrpan - 1 mit.,
dotoanekrpokonopumerp KOK-2 - 1 mr., AKBaaucTHILIATOp AneKTprdeckuiit AD-14-«S1-OI1»-01 -
1 mwr.,, Tepmocrar snekrpuueckuii cyxopozaymHsii TC-1/80 CIIY - 1 mrT.; obopynoBaHa
mexnHuyeckumu cpeocmeamu ooyuenus: Jlocka aymutopHas menoBas, [Ipoextop BenQ MS504,
CIy’KalllUMU JUIsl TIpEJCTaBieHuss ydeOHOW HHpopManuu OONbLIIONW ayAUTOPUH MO JAUCIUILIMHE
«DKOJIOTHUS OPTaHU3MOBY; YUeOHO-HALIAOHBIMU NOCOOUAMU, OOECTIEUNBAIOIIMMU TEMAaTUYECKUE
WUTIOCTPAllMM N0 AMCLUUILIMHE «JKOJIOTMsS OpraHU3MOB» (MOAYJIb 2. «DKOJOTMS pacTeHHI») B
KOJIMYEeCTBE: TaOIUIIbI — 3 IIIT., MPE3EHTAUH 110 KaX10i TeMe MPOrpaMMBbl.

[Tomemenne ans  XpaHeHHs U NPOQUIAKTUYECKOTO  OOCIy)XKHMBaHUS — y4eOHOTro
000pyIOBaHUS: ayAUTOPHUS 000PYyI0BaHA:

cneyuanusuposanuoll mebervto Ha 8§ mocamounbix MecT; [llkad BermspxaON JIK-1500
[IB+BenTmwisaTop - 2 mT., CTOoa ABYXTYMOOBBIA - 5 mT., CTON OAHOTYMOOBBIA - 4 mmT., CTON
KOMIBIOTEpHBIH - 1 mr., Metaummyeckue TyMmMObl Al XpaHEHHs J1adOpaTOPHOW MOCYAbl U
obopynmoBanus - 4 mT., JlepeBsHHBIE TyMOBI JUIsi XpaHEHUs JAO0OPATOPHOW TOCYIABI H
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obopynoBanus - 5 mr., llkad-kyne nByxasepusid - 1 mr., Illkad merammmueckuit - 1 mrT.,
Xonogunsauk NORD J[X-241-0-010 - 1 mwr., Dnexrporumra Jlyd - 1 mT., PakoBuna ¢ Tym6oi - 1
wt., [lIkad-kyne Tpexasepusiii - lmr., Hlkad kamxsb - 3 mT., Mukpockon buomen 2 Led - 7
mT., Mukpockon Levenhuk D870T - 1 mr., Mukpockon Levenhuk D870T Tpunokymsp - 1 m.,
Muxkpockon Mukpomen P-1-LED - 1 wmr., Mukpockon MIJI-5-b - 1 mr, Mukpockon
ouonornueckuit Mb-1600b - 1 mT., Mukpockon P-14 - 4 mr., Mukpockon Levenhuk 2L NG -
Smr., Ceeturens OU-12 - 1 mr., ®azoBeiii kouTpacT K®-3 - 1 mT., ®a3zossiii koatpact KOC - 1
mT., pH-MeTp nonomep ynuBepcasbubii 9B-74 - 1 mt., Cnekrpodotomerp I19-5300 BU - 1 miT.,
MaruautHas Memanka MM-5 - 5 mr., Becsr ananutudeckue BJIP-200 - 1 mT., Becsl TopcroHHBIE
BTTI-500 - 4 mt., Becot Topcuonabie WAGA TORSYJINA-WT - 3 mr., [Ipoektop OBepxen GEHA
OHP Ecovision 24/3 - 1 mr., Cucremusiii 610k B komruiekre ASUS - 1 mr., Monutop BenQ
DL2215 - 1 mr., Hoyr6yk Lenovo G580 B xommiekte - 1 mr., MynbTH(QYHKIHMOHAIBHOE
yerpoiictBo SAMSUNG M2070 - 1 mr., Ckanep HP Scanjet G2410 - 1 wr., [Ipuarep Canon LBP
2900 — 1 mT.

Komnelotepsiit  kiacc (yueOHast ayauTopus) JUlsl TPYNIOBBIX M HMHAWBHIYaJIbHBIX
KOHCYJbTaIlMi, TEKyIIero KOHTPOJSI W  MPOMEKYTOYHOW  aTTecTaluu, OpraHu3aluu
CaMOCTOSITENILHOW pabOTBl: ayAMTOpUS C HEOTPAaHWMYCHHBIM JIOCTYOM K cetu VHTepHer
o0opynoBaHa:

cneyuanuzuposannoll (yacOHoi ) mebenvro Ha 20 IOCATOUYHBIX MECT, JOCKOW MEJIOBOIA;

000py/I0BaHa MeXHUYeCKUMU CPEOCMBAMU 00YUeHUs:

Cucremnspiii 6ok PentiumG850,  Monutop BenQ G252HDA-1 mr.; CucremHsit
omoxAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremusiii 610k PentiumD 3.0GHz,
Mounutop Samsung 740N — 3 mr.; MonoOnok IRU T2105P — 2 mt.; Cucremnslil 610k Pentium
G3250, Monutop BenQG955 — 1 mit.; Cucremnsiii 61ok Pentium G3250, Mounutop BenQ GL2250
— 1 mr.; Cucremusiit 610k Pentium G3250, Monutop Samsung T200 HD — 1 mr.; Cucremusii
6ok Pentium G3250, Monutop Samsung T190N — 1 mr.; Cuctemnsiii 610k Pentium G3250,
Mounutop Samsung 740N — 1 wr.; I[Tpoexrop BenQ MX503; skpan ScreenVtdiaEcot.

6.2. IlporpaMmMHoOe o0ecnieyeHme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Toroop Ne03-016-14
or 30.10.2014r.

Kaspersky Endpoint Security ans 6usneca - Crannaptheiii Russian Edition. 250-499. ®opyc
Kontpakr Ne(04-114-16 ot 14mo0s60ps 2016 KES. Cuer NePCI[3-000147 u AKT ot 23H0s0ps
2016r JIu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIunensun Microsoft 41059241.

Office 365 npodeccroHanbHbIi mIt0C s yuammxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnueckue M JIeKTPOHHbIE CPeCTBA:
[IpeseHTanmu K JIGKIMSAM IO BCEM pa3lieinaM M TeMaM IUCIHIUIHHBI, Pa3MEUICHHBIC Ha
obpazoBarensHoM moprtane UT'Y (educa.isu.ru).
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VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Jis  ocBOEHHS AMCUMIUIMHBI «ODKOJIOTHSI OpraHU3MOB» IPUMEHSIIOTCS  CIEAYIOLIUE
o0pa3oBaTebHble TEXHOIOTUU:

Jlekuun. Beognas nekuus. Jlekuus — oOpaTHON CBS3U (JIEKLUS C 3JIEMEHTAMU AUCKYCCUN),
nekuus-uHpopMalMs ¢ IPUMEHEHMEM OHJIEKTPOHHBIX IpEe3eHTalMi, JeKkuus-0ecena ¢ OMOPHBIM
KOHCIIEKTUPOBAHUEM OCHOBHBIX I1OJIOKEHUN TE€MBI, IPOOIEMHAsl JIEKLIUS C 3JIEMEHTaMU JUCKYCCHH,
0030pHas JIeK1us, 0030pHas JIEKIHUA-IKCKYPC B TOHSATUHHBIN annapar TeMBbI.

IIpakTnyeckue 3aHsaATus. [IpakTUKyM C >JIe€MEHTaMU IUCKYCCHHM, KOMOMHHPOBAaHHBIN
CEeMUHap, IOBTOPUTEIHHO-0000IAIOLINI CEeMUHAP, CEMUHAP € JIEMEHTaMU JIUCKYCCUU.

JlaGopaTopHble 3aHATHA — oAHAa UX 3(PPEeKTUBHBIX (HOPM MPOBEACHUS AYIUTOPHBIX
3aHATUHM B By3e, yriyOJIsIOT U 3aKpeIUIiIoT TeopeThdeckue 3HaHus. Ha 3TuX 3aHATUSAX CTYIEHTHI
OCBAaMBaIOT KOHKPETHBIE METO/Ibl U3yUEHUS AUCLMILIMHBI, IPUOOPETAIOT HaBbIKU CaMOCTOSTEIbHON
paloThl ¢ mpubopaMu M COBpeMEHHbIM 0OopynoBaHueM. Ha nabGopaTOpHBIX 3aHATHUSAX CTYAECHTHI
OCBAaMBAaIOT IIOCTAHOBKY M BEJIEHUE DOKCIIEPUMEHTA, ydaTcs YMEHMIO HaOlI0/JaTh, OLEHUBATh
IIOJTyYeHHbIE Pe3yJbTaThl, JeJIaTh BbIBOABI M 00001eHus. Benymeil nenbto nabopatopHbeix padoT
SBJIIETCS OBJIQJICHUE TEXHUKOM DSKCIEpUMEHTa, YMEHHUE pellaTh MPAKTUYECKUE 3aJauM IyTeM
MIOCTAHOBKH OIIBITA.

CaMocTosiTeibHAsi padoTa CTYAEHTOB IPEIONaracT MpopadoTKy MaTepHalioB JICKIIUH,
y4eOHOI JuTepaTypbl, pecypcoB MHTEpHET, Hay4HbIX W HAyYHO-TIONYJSPHBIX MyOJMKaLud Hpu
MOJITOTOBKE K MPAKTUYECKUM 3aHATHSAM, MPHU TOATOTOBKE JIOKJIAIOB, pedepaToB M MPE3CHTAIHIA.
Pe3ynpTaThl caMOCTOSTENBHON PabOTHl CTYIEHTOB PEAIU3YIOTCA B XO/€ ayAUTOPHBIX 3aHATUH B
BUJE MHCHBMEHHOI'O JKCIIPECC-ONpOoca CTYAEHTOB 110 COJEP)KaHUI0 MpeAbLAYIIeH JIeKIHH,
TECTUPOBAaHUS 10 TNPOHJIEHHOMY MaTepuanly, KOHTPOJBHBIX paboT, pa3pabOTKH OIOPHOTO
KOHCIIEKTa K MaTepuaiaM JIEeKIIMH, MOATOTOBKH BOIMPOCOB JIEKTOPY, MpPEACTaBIeHUs pedepaTos,
MUCbMEHHBIX paboT, MOBTOPEHHUS TEM MPOrpamMMbl C IIEJbI0 MOATOTOBKU K NMPOMEXYTOUHOH MU
UTOTOBOM aTTECTAUU.

JMCcTaHIMOHHBIE o0pa3oBaTe/bHbIC TeXHOJIOTHH. Ilon JUCTaHIIMOHHBIMH
o0pa30BaTeNbHBIMU TEXHOJIOTHSIMHU ITOHUMAIOTCS 00pa30BaTeIbHbIE TEXHOJIOTUH, peaIu3yeMble B
OCHOBHOM C TNPUMEHEHHEM HH()OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHuun
JUCHUILTUHBI « DKOJIOTHSI OPraHU3MOB) UCTIONIb3YIOTCS CIEAYIOLINE TEXHOIOTUU:

. KeificoBass TexHoyoruss — (opMa AMCTAHIIMOHHOTO OOy4YyeHMs, OCHOBaHHas Ha
MIPEIOCTABIIEHUN O00ydaromuMcs HMHQPOPMAIMOHHBIX 00pa30BaTelIbHBIX PECYPCOB B  BUJE
CMELUANN3UPOBAHHBIX  HAOOpOB  Y4eOHO-METOAMYECKHX KOMIUIEKCOB C  MCIOJb30BaHHEM
Pa3IMYHbBIX BUJIOB HOCUTeNeH nHGopMauu (KeicoB);

. UHTEPHET-TEXHOJIOTHs — CIIOCO0 TUCTAHIIMOHHOW mepeaayr MH(OpMaIK, OCHOBAHHBIM Ha
WCIOJIb30BAaHNUU TJ00ANBHBIX M JIOKAJIbHBIX KOMIBIOTEPHBIX CeTel aisi oOecreueHus: ocTymna
oOyyaromuxcs K HH(POpMarMOHHBIM 00pa30BaTeNbHBIM pecypcaM U i (OPMUPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPraHU3allMOHHBIX, TEXHHUYECKUX M MPOrPaMMHBIX CpPEICTB
peanu3aly M YOpaBiIeHHUS YYEOHBIM TNPOIIECCOM HE3aBHCMMO OT MecTa HaXOXICHHUS €ro
cyonekToB. Mcnonb3yercs ObpazoBarenbubiii mopraa UI'Y — educa.isu.ru.

VIIl. OHEHOYHBIE MATEPHUAJIBI IJI151 TEKYIIEI'O KOHTPOJISA 1
IMPOMEXYTOUYHOM ATTECTAIIUH

Ouenounvle mamepuanst 07151 6X00H020 KOHMPOIA

B kadecTBe OIIEHOUHBIX CPEACTB JUJIi BXOJHOTO KOHTPOJS OLEHKH YpPOBHS 3HaHHM
CTYJICHTOB HCIIOJIB3yeTCs coleceoBanue. B mporecce cobeceoBaHUsI OIEHUBACTCS YPOBEHD
BIIaJICHUS 0a30BBIMU 3HAHHUSIMH, YMEHUSMHU, HaBBIKAMH, HEOOXOIUMBIMH ISl Hayalla 00y4eHus 1o
JTUCITUTITNHE «DKOJIOTHSI OPTaHU3MOBY, ONPENENSICTCsS CTENEHb BJIaJCHHUS HOBBIM MaTEPHAIIOM J10
Hayaja ero U3y4eHusl.
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Ouenounvie mamepuanvt. meKyuie20 KOHMPONA GOPMUPYIOMCA 6 COOMEENCMEUU C
JIHA ynueepcumema

TCKYH_[I/If/'I KOHTPOJIb OCYIICCTBIIACTCA B TCUCHUC BCCTO BPECMCHU U3YUYCHUA JUCIUILIINHBI.
B paMKax AIUCHHUIIIIMHBI «DKOJIOTHA OpraHu3MoOB» HCIOJB3YHOTCA CICAYIOIIUC [l}O[!MBI

TEKYIIIECTO KOHTPOJIA.

- YCTHBIH OIpOC;

- cobecenoBaHue;

- KOHTpOJIbHAs paboTa;

- TUCKYCCHS,

- TECT;

- pedepar;

- MIChbMEHHas padoTa

- KOHTPOJIb CAMOCTOSTEIILHOU PabOoTHI.
DOHJT OIIEHOYHBIX CPEJICTB BKJIFOYACT:

- (hoH TECTOBBIX 3aaHMIA 11O TUCITUTUINHE;

- TeMaTHKa KOHTPOJIbHBIX M MMChbMEHHBIX PaboT;

- TEMaTUKa U BOMPOCH K CEMUHAPCKHUM 3aHITHSIM;

- mepeyeHb TeM pedepaTos;

- BOMPOCHI [ij1s1 camocTosaTenbHoro uzyuenus (CPC);

- BOIIPOCHI /IS 9K3aMCHa;

- KPUTEPHH OIICHKH 3HAHUH CTYICHTOB.
HazHauyeHne o1ieHOYHBIX CpeACcTB: CHOPMUPOBAHHOCTH 3asiBNeHHBIX B 1. |l kommerenmmii: T1K-

JleMOHCTpAIMOHHbIE BAPDHAHTHI TECTOB /ISl TeKyliero kourpousi (Moayas 1. «xonorus
MHMKPOOPTaHU3MOB»)

1. Ilcuxpoduiibl — 3TO MUKPOOPTraHU3MBI, CITIOCOOHBIE K POCTY:

a) nmpu Temneparype 0 °C

0) nmpu Temneparype Bbiie + 45 °C

B) B AMamna3oHe Temnepatyp ot +10 mo +45 °C

T') IpY HU3KUX 3Ha4eHus pH

2. CTpyKTypupOBaHHass CHMOMOTHYECKAs acCOMAllUs U3 JBYX WM OOJBLIET0 yucia BUAOB
Pa3TMYHBIX MUKPOOPTAaHU3MOB C BHICOKOW CTETIEHBIO MHTETPAIlMH UX METa0O0IM3Ma Ha3bIBACTCS:

a) KOHCOpLUYM

0) meTabno3

B) CUHTpOGUS

') aHTUOMO3

3. Kakas u3 HIKe NepeyucleHHBIX Ipynn OakTepuil sIBJISETCS OCHOBHBIMU MPOJyLEHTAMHU
CEepOBOJIOPOA B BOJOEMAX:

a) THOHOBBIE OaKTepUHU

0) mypmypHBI€ CepHbIE OaKTEPUH

B) 3€JIEHbIE CEpHBbIE OaKTEepUU

r) cyabdarpeynupyroime 0akTepun

JleMOHCTpAIMOHHBIE BAPHAHTHI TECTOB /ISl TEKYIero KOHTPoJst (Moayas 2. «IkoJiorust
pacTeHuii»)

1. ®OTOCHHTETUYECKHH armapaT PaCTUTEIILHON KIIETKH JIOKAJTM30BaH B:
a) KJICTOYHBIX MeMOpaHax
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0) MeMOpaHe XJIOpPOIIACTOB

B) CTPOME XJIOPOILJIACTOB

r) MeMOpaHe U CTPOME XJIOPOILIACTOB
1) IATOILJIa3Me

2. Tun cBsI3aHHOM BOJIbI, HANOOJIEE CBOMCTBEHHBIN AJIs1 000JI0YEK PACTUTEIBHBIX KIETOK:
a) KOJUIOUJHO CBSI3aHHAS

0) OCMOTHYECKH CBs3aHHAs

B) KamJLIsIpHAas

T) IJICHOYHAs

3. K opranorenam otHocAaTcs:

a) Pb

0) Cl

B) O

r)S

n) K

e) Ca

JleMOHCTpPalMOHHBIE BAPUAHTHI TECTOB /151 TeKyIero KoHTpoas (Moayas 3. «Ikoaorus
KUBOTHBIX»)

1. B gucio cpenoobdpasyronmx (HakTopoB HE BXOJIAT:

a) BoJia

0) moYBEHHBIN pakTop

B) HUBaJIbHBIN (pakTop

I') MOXKapHBIN (hakTop

2. Ilpu nmpojosrKaroneMcss yBeIUUYEHUH YUCIEHHOCTH MOMYJSIMU MOCIeIHUM B JACHCTBUE
BCTYIAET CJICAYIONUINUN PETYIUPYIOMU (hakTop:

a) BIusHUE MHPEKIMOHHBIX 3a00IeBaHMI

0) BIUSIHUE XUIITHUKOB

B) BHYTPUBHUIOBASI KOHKYPEHIIHSI

T). BJIUSIHUE [1apa3uToB

3. JluHamMMKa CMEpPTHOCTHM B pa3HbIX BO3PACTHBIX TIpymnax y adpUKaHCKOrO CIIOHA
OIIHCHIBACTCS:

a) KpUBOU Ap030(UIIBI

0) KpUBOI TUAPHI

B) JJOTUCTUYECKON KPUBOM

') KpUBOH YCTpPHUIIbI

4. KoneGaHusi YMCICHHOCTH YYaCTHHUKOB B3aMMOOTHOIIEHUH B CHCTEMK «XMITHHK-KEPTBa»
WUMEIOT BH]I:

a) aBTOKOJIe0aHU

0) MasITHUKOBBIX KOJIeOaHUH

B) FTapMOHMYECKHX KOJIeOaHUH

') MEXMHUYECKHUX KOJIeOaHMit

Tembi pedepaTo (MoayJib 1. «IK0JI0rHs MUKPOOPTAHHU3MOBY)

MounekynsipHO-0MOIOTUYECKUE METObI U3YUYEHHUS CTPYKTYPbl MUKPOOHBIX COOOIIECTB.
MHOXeCTBEHHBIH CTpecC y MUKPOOPTaHU3MOB — 3710 MU 01aro?

dusndeckas Koorepaius B MUKPOOHOM cOOOIIECTBe.

[{uano-0akTepruanbHOE COOOIIECTBO KaK MPOTOTHUI B3aMMOICHCTBHSI B COOOIIIECTBE.
buonnenku.

agrownPE
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[TarorenHbie MUKPOOPTaHU3MBI, MTEPEAAOUTUECS KAeIbHO-BO3AYIIHBIM ITyTEM.
OxkeaHbl KaK cpejia OOUTaHHsI MUKPOOPTaHU3MOB.

MukpoOHbIe COO0IIeCTBA THAPOTEPMATLHBIX BEHTOB.

Crpareruu napasuTuzmMa y MUKpOOPTaHU3MOB.

. buopemenuanus HedTe3arpsI3HEHHBIX TOYB.

. MukpoOHas nerpajanus KCeHOOHOTHKOB.

. BuoreotexHoIOTUs METAJLIOB.

. MukpoOuosornyeckre MEeTO bl MepPepaboOTKH TBEPBIX OBITOBBIX OTXO/IOB.

. Buonorndueckas ouncTka CTOUYHBIX BOA.

. Ucrionb30BaHie MUKPOOPTaHU3MOB JIJIsI TOJYYEeHUS] OMOTOILIHBA.

. [Ipon3BOJCTBO U UCIIOJIL30BaHNE OMONPENIAPaTOB HA OCHOBE a30T(PUKCUPYIONTNX OAKTEPHH.
. TToBpexIeHHUsT MUKPOOPTaHH3MaMH MaTePHAIOB M CIIOCOOBI MX 3aIIUTHI.

Tembl pedepaToB (Moayab 2. «KIKOJIOTUsI pACTEHHID))

Tema 1. Céem u ezo énuanue Ha CmpyKmypy u (OYHKyuu pacmeHuil u ux NONYaAyul
. CBer kak 60oTaHuko-reorpaduueckuii HakTop.
. CBeTOBOI1 pexXHUM IPEBECHBIX MOPOJ.
. CBETOBOI1 peKUM pacTEeHUN U yPOKAMHOCTbD.
. Mlcionb3oBaHKne COMHEYHOM SHEPTUU OTACIBHBIMU TPYIIIIAMU PACTEHUMN ISl IPOU3BOICTBA

OHUOMACCHI.

5.
6.

= A WN — W N =

N

[a—y

OcoGenHoctr (HOTOCHHTE3a PACTEHUN Pa3HBIX KIMMAaTUYECKUX 30H U )KU3HEHHBIX (HOPM.
Bnusiaue cBeTa Ha POTOCHHTE3 M TPAHCITHPAIHIO.
Tema 2. Tennoegoit pesxrcum
. I3MeHeHus TeTIoBOTro peKruMa B pa3IMYHBIX THIIAX PACTHTEIBHOCTH.
Tema 3. Boonwtit pesxrcum
. [IpucniocoOenust KOpHeH pacTeHH K BOJHOMY PEXHMY MOYB.
. B3aumMooTHOIIIEHHEe pacTUTETHLHOTO MTOKPOBA C 0CATKAMHU.
. boranuko-reorpaduueckoe 3Hau€HHE BOJHOIO PEeKUMa MOYB.
Tema 4. Ioagpuueckue u opozpaguueckue paxmoput
. Ponb 51eMeHTOB MUHEPAIBHOTO MMUTAHUS ISl PACTEHUH.
. DKxonoruyeckoe 3HaueHne pH MoYBbI U OTHOIIIEHHE K HEl pa3IMYHBIX TPYII pacTEHUI.
. IHiMKanust TOYBEHHO-TPYHTOBBIX YCIIOBHIA TTO PACTEHHUSIM U PACTHTEIHHOCTH.
. Bmusinue penpeda Ha nepepacnpeneieHne KTMMaTHUeCKUX U MOYBEHHBIX (PAKTOPOB.
Tema 6. Ocobennocmu cmpyKkmypol, PyHKUUOHUPOBAHUA U OUHAMUKU PACHIUMETbHBIX
nonynayui
TwHIbI TPOCTPAaHCTBEHHOTO PACIPEIeNICHIS PACTUTENLHBIX TTOMYIISIINH.
Crenuguka pocta pacTUTENBHBIX MOMYITSIIIHH.
Tema 7. llonynayuonnaa cmpykmypa euoa
. I'eorpaduyeckne u 3KOIOrHYECKHE MOMYISIUN PACTEHHH.

Bonpocs! 1J1s1 NOATOTOBKH K CEMHHAPCKUM 3aHATHAM (MOAYJIb 2. «JKOJIOTUsI PACTEHHIT»)

N

=

Tema 1. Céem u e20 énruanue na cmpyKkmypy u yHKyuu pacmenuil u ux nonyaayuil

CgetoBas ¢aza ¢poTocuHTe3a.

TemuoBas (aza ¢porocunresa.

3ammra pedepaToB (JIOKJIAL + MPE3CHTAINSI) 10 TEMaM, YKa3aHHBIM B Ta0iuie 4.2.

Tema 2. Tennosoit percum
TenmoBon pexum.
3amura pedeparoB (JOKIAA + Ipe3eHTAIH) TI0 TeMaM, YKa3aHHbIM B Tabuuue 4.2.
Tema 3. Boonwtit pexcum



=
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=

=
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BoaHsli pexuM.

3amuTa pedepatoB (H0kIaj + Mpe3eHTAIUs) 10 TeMaM, yKa3aHHBIM B Tabnuie 4.2.
Tema 4. I0apuueckue u opozpaguueckue gpakmopol

Onadudeckue u oporpapuyeckue GaxkTopsl.

Kpyrosopor a3ora

3amuTa pedepatoB (H0kIa] + Mpe3eHTaIus) 10 TeMaM, YKa3aHHbIM B Ta0nuiie 4.2.

Tema 5. Buomuueckue 3aumooeiicmeus
buoTtnyeckue B3auMoIeHCTBUA.

Tema 6. Ocobennocmu cmpykmypol, QyHKYUUOHUPOBAHUA U OUHAMUKU PACMUMETbHBIX
nonynayui
OcoOeHHOCTH CTPYKTYpPHI, QYHKIHOHHUPOBAHUS I TUHAMUKU PACTUTEIBHBIX MOMYJISII.
3amuTa peeparoB (JoKIaa + MPE3eHTAIUS ) 10 TEMaM, yKa3aHHBIM B Tadymie 4.2.
Tema 7. llonynayuonnaa cmpykmypa euoa
[TonynsmoHHas CTpyKTypa BUja.
3amuTa pedeparoB (I0KIaa + Mpe3eHTalys) o TeMaM, YKazaHHbIM B Tabnuie 4.2.

Bomnpocsl 1Ji1 TOATOTOBKH K KOHTPOJIbHBIM padotam (Moay.ab 2. «JK0JI0Tusl pacTeHH D))

N

=

1

Tema 1. Céem u e2o enuanue na cmpykmypy u QyHKyuu pacmenuit u ux noOnyaaAyuil

CaeroBas (haza ¢porocuHTE3A.
TemuoBas (aza ¢poTocuHTe3a.
Tema 3. Boonwtii pexcum
Bonnslii pexum.
Tema 4. I0agpuueckue u opozpaguueckue paxmoput

. Kpyrosopor azora.

Ol(eHOllele Mmamepuaibl ona npomeofcymoqnoﬁ ammecmavyuu 6 qbopme IK3amena.

cDOpMEl HpOMC)ICYTO‘IHOfI aTTeCTalluu — IK3aMeEH. OC »sToro Tuma JOJIDKHBI BBIABIISATH

CTENEHb OCBOCHHSI TEOPETUYECKUX 3HAHUU Kak 0a3y sl GOpMHpPOBAHUS KOMIIETECHIIHH,
YMEHHUSI UX MPUMEHSTh B CUTYAIUSIX, MOJACTUPYIONINX MPO(EeCCHOHATBHYIO IeATEIbHOCTD, a
Takxe COPMUPOBAHHOCTH 3asBICHHBIX B II. |1l kommerennuii: [TK-2.

IpumepHbIii ciucok BONpocoB K 3k3ameny (Moayiab 1. «9K0JI0rHsi MUKPOOPTaHU3MOB)

oo

[Ipenmer, 3amaud, HaNpaBICHUS OSKOJOTUM MHKPOOPTaHW3MOB. METONBI 3KOJOTHH
MHUKPOOPTIaHU3MOB.

WcTopus pa3BuTHs SKOJIOTMH MUKPOOPraHU3MOB Kak Hayku. Pabotsl C. H. Bunorpasnckoro,
M. beiiepunka, b. B. [lepdunsena, H. I'. XonoaHoro u np.

Bnusiare MONEKyJISpHOTO KHCIOpOJa HAa MHKPOOPTraHW3MEL. Tokcudeckne 3PQGEeKThI
MOJIEKYJISIPHOTO KUCJIOPOJIa U €r0 MPOU3BOAHBIX. 3alllUTHbIE MEXaHU3Mbl KJIETKU ['pymmsl
MHUKPOOPTaHU3MOB 110 OTHOIICHHUIO K KUCIOPOY.

BnusiHue BBICOKMX M HU3KHMX TEMIIEpaTyp Ha >KU3HEAEATENIbHOCTh MHKPOOPTaHU3MOB.
[Teuxpodubl, Mme30huibl, TepMOGUIBL. MeXaHU3MBI TICUXPO- U TEPMODHINHN.
Hcnonp30BaHne BBICOKHX TEMIIEPATYp I HHAKTUBAIIMA MUKPOOPTaHU3MOB.
Hcnonb30BaHre HU3KUX TEMIIEpATyp IS XpaHEHHs! KYJIbTYpP MUKPOOPTaHU3MOB.

Bmussane pH  cpeapl Ha  KM3HENEATENBHOCTh  MHKPOOPTaHU3MOB.  AUUAOQUIBI,
HeuTpodmibl, ankanodumisl. Mexanusmbel pH-romeocrasa.

BnusiHue BOAHOM aKTUBHOCTM CpeAbl Ha IKU3HEACATEIBHOCTH MHKPOOPTaHU3MOB.
lanoduner. OcMmodunbel. MexaHU3MBl MPUCTIOCOOJEHUS K OCMOTHYECKOMY COCTOSIHHUIO
cpenbl. Keepopunus.
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@DOTOCHHTETUYECKH aKTHUBHAs paauanus Ui pasHbX rpynn ¢gororpodos. Bausaue Y-
U3IIy4eHUs,  MOHM3HPYIOMIETO  M3JIY4YeHHS Ha  MHUKPOOPTaHWM3Mbl.  MeXaHU3MbI
PaarOyCTONYMBOCTH.

BnusiHue ruapocTaTHYECKOro JaBJCHHMS Ha JKU3HENEATENbHOCTh MHKPOOPTraHU3MOB.
Bbapo¢unbHabie MUKpoOopranu3Mel. MexaHu3mbl 6apopuimu.

BnusiHue TSKENbIX METauIoB Ha MUKPOOHYIO KJIETKy. MexaHM3MBbl MOBPEXJIAOLIETO
NEUCTBUS. Y CTONYMBOCT MUKPOOPIaHU3MOB K TSKEIIBIM METaJLIaM.

KonnenTpanus nuTaTeabHbIX BEIIECTB U MUKpoopraHu3Mbl. KonuoTpods! u oaurorpodsl.
[Tpucnocobnenne kK (U3NYECKUM YCIOBHSM cCpedbl. Takcucbl. Anresus. OnuQuTHI,
nuTounsHbie opranu3mMbl. KpeHopubl.

MukpoOHOe COOOMIECTBO Kak IICIOCTHOCTh. TepMoIMHAMUYEecKue TpeOOBaHHS K
COOOIIIECTBY U OT/IEIHHBIM OPraHU3MaM B HEM.

Tpoduueckue B3anMOOTHOILIIECHHUS B MUKPOOHOM coobmecTBe. Kooneparus 1 KOHKYpEeHIIHS.
Oxodusznonoruyeckre rpymmbl B coodmectBe. [lepBuunble MpoayneHThl. JlecTpyKTOpBI.
I'uaponutiky u auccuntpodel. IlepBudHbIe U BTOPHYHBIE aHAPOOHI.

['unporenorpodHbie 1 aleToTpoPHBIE MUKPOOPTAaHU3MBI. AHAYPOOHOE OKHCIICHUE JIETYUUX
YKHUPHBIX KUCJIOT: MIPSIMOE OKUCIJIEHUE U Pa3JI0KEHNE CUHTPO(PHBIMU MUKPOOPTraHU3MaMHU.
Konkypenuus 3a cyOCTpaT M TpaBWJIO KOHKYPEHTHOTO BbITeCHEHHUS. JKU3HEHHbIE
crpareruu. K-ctpareru, r-ctpareru, L-ctparern. KonkypeHuuss Mexay rpynnamu B
COOOIIIECTBE.

[TpoTkoonepanus u aHAOOIMUECKAsT CHHTPO(HSL.

AHTUOMO3 U TPOAYKIHS (PU3NOTOTUIECKH AKTUBHBIX BEILIECTB.

@dusnyeckas opraHusanys MHUKPOOHBIX coo0miecTB B mpocTpaHcTBe. IIpocTpaHcTBeHHas
OpraHu3alys B3aMMOJICHCTBYIOIIUX IPYINIT MUKPOOPraHU3MoB. Danudukaropsl. buomienku.
XJ101BS.

Pa3Butue coobiecTBa OT KOJIOHU3AMHU A0 KiuMakca. CyKieccHs.

MeraHoreHHO€ CO00I1IECTBO.

CynbhuaoreHHoe coooO1IeCcTBO.

AHoOKkcurenHoe GpotoTpodHOE COOOIIECTBO.

AspobHOE cOo00IIeCTBO.

B3aumooTHOIIIEHNST MUKPOOPTraHU3MOB € OECIIO3BOHOYHBIMU KUBOTHBIMU. [IpokapuoThl 1
npotucthl. CHMOMO3bI  MPOKAPHOT M MOPCKUX  OECMO3BOHOYHBIX  YKHUBOTHBIX.
Mukpoopranu3mMbl — CHUMOHMOHTBI HAaCE€KOMBIX. DHTOMOIIATOT€HHbIE MHUKPOOPTaHU3MBI.
Hcnonp30BaHWe HSHTOMOMNATOI€HHBIX MHKPOOPIaHMU3MOB ISl CO3/AaHUSA  SKOJIOTMUYECKU
0€30MaCHBIX CPEJICTB 3aLIUThl PACTEHUI OT BPEIHBIX HACEKOMBIX.

B3anMoOTHOIIIEHUST MHUKPOOPraHW3MOB C ITO3BOHOYHBIMHU KHBOTHBIMH. CHMOMOHTHOE
numeBapenue. CumoOnorpodHoe mnutanue. HopmanpHas Mukpodiiopa UeloBeka U €€
GbyHKIHU.

B3anmooTHOIIEHHS] MUKPOOPTaHU3MOB C PACTEHUSIMHU.

[Tapa3suTu3M Kak cTpaTerusi >XKM3HU MHKPOOpPraHW3MOB. [laToreHHble MHUKpPOOPIaHHU3MBI.
[TatorerHocTh 1 BUPYIEHTHOCTh. LD5sg, DLM. ®akTopbl maToreHHOCTH.

Posib MukpoopranusmoB B (GopMupoBaHMM atMocdepsl. JIpIXxaHue MOYBBI M MPOAYKIUS
CO,. Tazorenepupyromue aHadpoOHbIe coobOmiecTBa. OKUCIUTENBHBIA OaKTepUaTbHBIN
¢bunbTp.

Atmochepa Kak cpema  oOuTaHuMs ~ MUKpoopraHu3moB. CrocoObl  momagaHus
MHUKPOOPTaHU3MOB B BO31yX. Mukpodiopa Bo3ayxa. Mukpoduiopa BO3ayxa 3aKpbITHIX
nomerieHnii. MUKpOOHBII a3p030I1h.

XapakTepucTUKa BOJOEMOB Kak cpenbl OOMTaHHMS MHUKpoopraHuzMoB. CrpaTuduxanus
B010eMOB. MUKpOOHbIE co00IIecTBa STMIMMHHOHA, TUITOTMMHUOHA, MIOBBIX OTJIOKEHUH.
Oprpudukanus BogoeMoB. CaMOO4YHINIEHHE BOJOEMOB. 30HBI  CampoOHOCTH U
MHMKATOPHBIE MUKPOOPTaHU3MBI.
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[TouBa kak cpena oOUTaHUST MUKPOOPraHU3MOB. TBepnas (aza mouBel. AAre3us MOYBEHHBIX
Mukpoopranu3moB. Kunkas ¢aza mnouBbl. [azoBas ¢asza mnoussl. [IpuHiun
MHUKPO30HAJILHOCTH.

MuxkpoOHBIii myn. ABTOXTOHHasI U 3UMOreHHasi MUKpodiopa nmoussl. [lyn merabonuToB B
noyse. Pojb MUKpPOOPraHU3MOB B IpoIeccax MouBooOpa3oBanusi. MUKpoOHas CyKieccus B
MOYBe.

Posib MUKpPOOpPraHu3MOB B OMOT€OIIEHOTHYECKOM OOMEHE BEIIECTB: Y4aCTHE B KPYTOBOPOTE
yriepoja, azota, cepsl, hocdopa, xenesa.

OurcTka CTOYHBIX BOA. AdpoTeHKH. MeranTeHKH. Co0o0IIecTBa OYMCTHBIX COOPYKEHUH.
OumcTtka BOJbI U1 TOTPEOIICHUS.

Oo6pabotka TBepAbIX OBITOBBIX 0TX010B. KommoctupoBanue. TBeprodasnas anaspoOHas
dhepmeHanus.

Vcnonp30BaHrne MUKPOOPTaHU3MOB ISl OMOpeMeInalliy 3arpsi3HEHHBIX CPE/l.

MuxkpoOHas aerpananusi KCeHOOHOTHKOB.

[Tonyuenue 6uoTomIMBa.

bakTepuanbHasi THAPOMETAITYPrHSL.

[ToBpexxaeHrst MUKPOOPTaHW3MaMHU MAaTEPUAIOB M CITIOCOOBI MX 3aIUTHI.

IIpumepHBbIii cIMCOK BONPOCOB K 3Kk3aMeHy (MoayJib 2. «IK0JIOTHSI pACTeHUID))

Ocobas posb pacTeHuii B Onocdepe kak nmpeodpa3oBaresieii SHepPTruu.

®orocunres. Onpenenenue, 3HaueHue. [I[puHINI qeeHns Ha CBETOBYIO U TEMHOBYIO (ha3bl.
@DOTOCUHTETUYECKUE MUTMEHTBI, 0COOEHHOCTH XUMHUYECKON CTPYKTYpBI, KJIacCUPUKALUI U
¢byHKIMU. SIBIEHUE XPOMATHYECKOH ajjanTaum.

CrpykTypa nMcTa Kak OCHOBHOTO (DOTOCHHTETHYECKOIO OpraHa pacTeHUM M XJIOpOILIacTa
KaK opraHesuibl (POTOCHHTE3A.

CseroBass ¢aza ¢orocunteza. Dortodusmueckniit ©  HOTOXUMHUECKHUH  ATarbl,
MPEJCTAaBICHUE O CBETOCOOUPAIOIIEM KOMIIEKCE U PEaKIIMOHHOM LIEHTpeE.

CeeroBas (aza QorocuHTe3a. DIEKTPOHTPAHCIIOPTHAS II€Th, OCHOBHOW KOMITOHEHTHBIN
COCTaB U NPUHIMIM PabOTHI.

Mexanusm obpazoBanusi AT® B cBeToBo# (paze ¢porocunTtesa. [IoHsATHE O HEIMKIMYECKOM,
LUKIMYECKOM U MCEBIOLIUKINYECKOM (OoTOPOCHOPHUINPOBAHUH.

Temuonas aza ¢porocunresa. C3-myTh BOCCTAHOBIIEHHUS YTIEKHUCIIOTO Ta3a 70 YIiIeBOIO0B.
PazHooOpa3ue myTeil BOCCTAaHOBJIEHHUS YIJIEKHCIOrO ras3a /0 YIJIEBOJOB Kak pe3ysbTar
ajlanTanuy pacTeHUil K ycnoBusM mpouspactanus. Ilpencrasnenue o doroasixanuu, C4-
nyta 1 CAM-merabonusme.

Dkonorusi GOTOCUHTE3A.

@DOTOCUHTE3 U MTPOLYKTUBHOCTH PACTEHUH.

Bona xax skxomorumdeckuii paxtop. OU3UKO-XUMHYECKHE OCOOECHHOCTH BOJBI. POJIb BOJIBI
JUISL PAaCTEHUM.

@®opMEBI BOBI B ITOYBE, ITYTH MOCTYIICHHUS U TIEPEIBHKEHHSI BOJIBI IT0 PACTEHUIO.
Tpancnupanus u ee perymsuus.

3acyXx0yCTOHYMBOCTh pacTeHUi. XapaKkTepuCTUKa KCEPOPHUTOB.

buorenHsle 371eMEHTHI, UX KIacCUpHUKAIM, (PU3NOTOTHYECKAs POJIb.

MexaHu3Mbl TOCTYIICHUSI MUHEPATILHBIX BEIIECTB B PACTEHUSI.

A3or, ero poib i pacTeHuid. buonornyeckas a30TuKcams.

KpyroBoport a3ora B npupoae: aMMoHU(PUKALNS, HUTPUDUKAIUSA, ACHUTPpUPUKAIIHS.

Cepa u pocdop. Ponb 11 pacteHuit, KpyroBOpoThl B IPUPOJE.

DKOJIOTHYECKOE 3HaYCHHE CTPYKTYPhI IIOYBBI, TOUYBEHHBIE KOJUIOUIBI.

Crnenuduka cTpyKTypsl U QYHKIIHOHUPOBAHUS MOMYISIUHI reTuo(pUTOB U CIIMO(PUTOB.
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DKOJIOTUYECKHE TPYIIBl PACTCHHA IO OTHOMICHUIO K BOJHOMY PEXHMY. ODKOJIOTO-
Mopdoioruaeckue U GU3HOIOTHUECKHE OCOOCHHOCTH TUTPOGUTOB U THAPODHUTOB.
TemmooOMeH B clio€ TPaBSIHUCTBIX PACTCHHIM.

TenmoBoi pexuM Jieca.

DKOJOTUYECKHE TPYIIIBI PACTEHUN IO XOJOIOCTOHKOCTH. AHATOMO-MOP(OIOTHYESCKUE U
¢bu3nonoruuecKue aganTaluyd pacTeHUN K HU3KUM TEMIIEpaTypaM.

DKOJOTUYECKHE MOAU(PUKAIIUU H SKOJIOTHYECKHUE THUITBI PACTCHHIA.

doTronepruoan3M, ero IKoJIornyeckoe 3HaueHue. GoTonepruouuecKe rpymnbl paCTeHUH.
KapaunaneHbie TOUKH TUAPATYPHI, UX 3HaUeHUE. ['uapaTypa u MopdoiIorus pacTeHHIA.
Anatomo-mopdoioruyeckue 1 GU3noI0rudeckue 0COOEHHOCTH KCePOPHUTOB.
DKOJIOTUYECKHE TPYNIBl PACTCHHH IO JKAPOCTOMKOCTH. AHATOMO-MOP(HOIOTHUYECKHE,
(bu3HONIOrHYecKHe MPUCIIOCOOTICHUS PACTEHUI K BHICOKUM TeMIIepaTypam.

DKOJIOTUYECKOE 3HAUCHUE TPaHYJIOMETPUYECKOIO0 COCTaBa IIOYBHI, €r0 BIMSHHC Ha
BO3IYIIHBINA, TETJIOBOM U BOJHBIN PEKUMBI.

OcHOBHBIE HAMPABJICHUS B KIACCU(DHUKAITH KU3HEHHBIX ()OpPM PacTeHUH.

XKuznennsie popmbl pactenuit o K. Paynkuepy.

Crieninrka 9K0TOIa BEPXOBBIX OOJIOT U KOJIOTUIECKHE OCOOCHHOCTH UX PACTCHHUM.
Ianodutsl, ux anaromo-mopdosoruueckue u ¢puznonoruueckue ocooennoctu. Cnenuduka
Pa3IMYHBIX TUTIOB 3aCOJICHHBIX MECTOOOUTAHHH.

Cucrema xxuzHeHnbix popm U. I'. CepebpsikoBa.

OCHOBHBIE THITHI B3aUMOOTHOIICHUN MEX]Ty PACTCHHSIMH.

IIpuMepHBIii CIMCOK BONPOCOB K dk3amMeny (MoayJib 3. «JK0JIOTUs (KHBOTHBIX))

3aznauu, MpeIMeET, COAEPIKAHUE IKOJIOTUH.

MeTobI DKOTOTHH.

OKOCUCTEMHBIN U MOMYJISALUOHHBIN OIX0/bI B 9KOJIOTHH.

[TonyAnus, 3K0JI0rM4ecKas ¥ TeHETUYECKask TPAKTOBKH ITOIYJISLIMH.

Tune! nomynsauuit. Kareropun no cnocoGHOCTH K CaMOBOCIIPOU3BEIEHUIO.
buonoruueckuii monuMophusm B MOMYyJSAUAX.

Cratndeckue U JUHAMUYECKHE NTOKA3aTENN MOMYIISIIINH.

UuCIeHHOCTD U IJIOTHOCTD MO YJISLIAH.

@DaKTOpbl, OrPaHUYUBAIOLINE PACIIPOCTPAHEHHE 0CO0EH U MOMYIAIHA.

CooTHoOIIEHHE MTPOLIECCOB, ONPEAEIAIONINX JUHAMUAKY YUCIEHHOCTH MOITYJISIIUN.
TaGnuiel 1 KpUBbIE BEDKUBAHUS.

OKCIOHEHIMAIbHAs MOJIENb POCTA YUCIEHHOCTH nonyisanuil. [Ipumepst
JKCIIOHEHIIMAJIBHOTIO POCTA.

Jlorucrrueckast MOJENb POCTA MOMYJISLUN.

Pa3Hble TUTIBI 9KOJIOTHYECKHUX CTPATETHid: «1» U «K», TUIIBI OPraHU3MOB IO CTPATEruu
BBDKUBAHMSL.

[uknanueckue KojaeOaHus YUCICHHOCTH.

OTHOIIEHNS XUIHUK—XEPTBa. Peaknns XUIHUKA HAa YBEJIUYECHUE YACIEHHOCTH )KEPTB.
KonBosronust XMIHuKa 1 xKepTBbl. [IpuMeps! 3a1uThl pacTeHUi OT BblenaHus Gurodaramu
Y TUTAHKTOHHBIX PayKOB OT Bbl€JIaHUS TUIAHKTO(haramu.

KonkypeHuus, OCHOBHbIE ()OPMBI.

[IpyHIMI KOHKYPEHTHOTO UCKIFOYECHHUS.

DKoJjoruyeckasi HUIIA.

Me:xBHu0Bask KOHKYPEHLUS B IPUPOJIE.

@OpMBI U30IIALUN MEXKAY MONYJIALUAMU.
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