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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 dKCIepTU3ay, «300J0THYECKas IKCIEPTHU3a», «IKOIOr0-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 MTPOOIIEM.

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  ONTUMH3ALILIHHU
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, TMOHATUS 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, KOJIOTUYECKUE
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
9KOJIOTHYECKHUX (haKTopax U 00 WX BIHMSTHUHU
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 TEXHOIOTHH;
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 IOJX0IaMHU
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 aux PEAIM3YETCA C UCITIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘leHI/I5I N JUCTAaHIIMOHHBIX O6p€130BaTeJ'II>HBIX texHonoruii 30 yacos.

®opMa NPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

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

Ne Paznen nucouminHbl/TEMA Bunet yueGHoi paboThl, dopMa TeKyLIero
n/H = BKJIIOYAsi CAMOCTOSTENIbHYIO pPa0OTy 00YyJatOINXCsl | KOHTPOJIA
5 , IPAaKTUYECKYIO IOJITOTOBKY U TPYAO0EMKOCTb ycneBaemMocTu/
q-.;’ (B wacax) dopma
= 5 NPOMEKYTOUYHOM
@ ¥ o 2| Konrakrnas pabora npernogasaress ¢ ®
S S ¢ = = aTTecTAllNHU
S =25 o0Oy4armuMucs ®
2 = = 5 S (mo cemecTpam)
5l = - 9w £
el 2 ZEE S =5
z @ o o Z| Jexuusa | Mpakruueck | Koucynpranus § 2
O A = E 8 oe 3amHsTHE O E 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 OrtueT 1o
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
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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



26

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 Ouenounbie | DopMupyembie
n/H TeMbI NMPaKTUYECKUX U (uac.) cpeacTsa KOMIIeTEHIIUH
Ja0opaTOpPHBIX padoT Bcero | U3 Hux (MHIUKATOPHI)
4acoB | MpaKTHYeCcKas *
NMOJIT0TOBKA
1 2 3 4 5 6 7
1 Mopnyas 1.
IKoJiorus
MHKPOOPraHus
MOB
2 Tema 1.2 Tema 1a60paTOPHOTO 3aHATHS: Oruer 1o IK-2
Biusinre abHOTHYECKUX 3 nabopaTopHOii HJIK k2.1
(akTOpOoB cpensl (TeMmneparypa, pa60Tev
pH cpenpl, O,) Ha Yot
KU3HEEATETBHOCTD onpoc
MHUKPOOPTaHH3MOB
3 Tema 1.3 Tema mabopaTopHOTO 3aHSITHUS: Oruer o MK-2
AHTaroHMCTUYECKUE 3 1mabopaTopHOi HJIK 2.
B3aUMOOTHOILLICHUS pa60Te“
MHKPOOPIaHU3MOB Y CTHHIH
orpoc
4 Tema 1.4 Tema 1a60paTOPHOTO 3aHATHS: Oruer 1o IK-2
OmnpejienieHne KauecTBEHHOTO U | 2,5 11abOPaTOPHOH UK 1k 2.4
KOJIMYECTBEHHOTO COCTaBa pa60Tev
MHKPOOPTaHH3MOB BO3yXa Y oTHBIH
0Ipoc
5 Moayas 2.
IKoJiorus
pacTeHuil
Huckyccus
KonTponbHas
pabora
CBeT 1 ero BIHUSHHE Ha Y CTHBIH
K-2
6 Tema 2.1 CTPYKTYpY U QYHKIIUH 4 orpoc WK
pacTeHul U UX MOMyJAUUN Pedepar K21
Jloxnan
TectupoBanu
e
Huckyccus
YcTHBIN
y onpoc MK-2
7 Tema 2.2 TemnoBoit pexxum 2 Pedepar WK
Jloknan MK 2.1
TectupoBann
e
Huckyccus
KonTponbehas
pabota
3 YcrHbli K-2
8 Tema 2.3 Bouerit pexxum 3 orpoc WK
Pedepar [ 21
Joximan
TectupoBanu
e
9 Tema 2.4 Dnapudeckue u 3 Huckyccus MK-2
oporpaduueckue GakTopsl KonTponbHas UK 1521
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pabota
VcTHbI
orpoc
Pedepar
Jloxnan
TectupoBanu
e
Huckyccus
VcTHBII K-2
10 Tema 2.5 BuoTtnueckue B3anMOICHCTBUS 15 ompoc
T HﬂK IIK 2.1
€CTUPOBAHU
e
Huckyccus
OCOOEHHOCTH CTPYKTYPHI, SLCHTII){(I)’(I:H
K -
11 Tema 2.6 (ymHKUHOHHPOBaHH 2 Pedepar IK-2
JTUHAMHKYU PACTHTEIHHBIX Tokaz HIIK x5
Oy A TectupoBanu
e
Huckyccus
VcTHbBII
orpoc
ITonynsamuonHas CTPyKTypa -
12 Tema 2.7 ywi . PYKTYP 1,5 Pecdepar H;;C 2
bit Z[ oKIIaN IIK 2.1
TectupoBanu
e
Moayas 3.
13 AKoorus
JKMBOTHDBIX
OcoGenHoctu TOTYJIALUH
JKABOTHBIX,  OOMTAIONIUX B
Pazgen 3.2 MOYBe: KPOTEHI CIICTIBIIIHN
A (p ’ ’ CobecenoBanu IK-2
14 Tema 3.2.1 IPbI3yHbI, HACEKOMOSTHBIE). 1
o € UK k2.
OcoGenHoctu TOTYJIALUH
BOJHBIX (TUTAaHKTOHHBIX u
OEHTOCHBIX) pPaKOOOPa3HBIX
Paznen 3.3
A Bayrpunonynannonsas CobecenoBanu K-2
15 Tema 3.3.1 N 0,5
CTPYKTypa MSTHUCTOW THEHBI e HJIK pxc 2.1
Pazmen 3.3 OOmue yepThbl U pa3adyusd B
A H P p o CobecemoBanu IK-2
16 Tema 3.3.2 OpraHu3aInN TIOTYJISIITA I 0,5
€ UK k2.
MYpPaBbEB U TEPMUTOB
OddexTuBHas ~ MHUHUMAabHAS
YUCIICHHOCTh  TOMYJISAIUN  Ha
Paznen 3.4. NpUMEPE PAKOOOPa3HBIX, PEIO
a P pe p P > PRIO, CobeceioBaHU nK-2
17 Tema 3.4.1 MEJIKUX MJICKOIUTAIOIIUX. 1,5 . WK
MexaHnu3MBbI pacrpeneneHus ez
I'PBI3YHOB B ApKTUYECKOMN
TYHApE.
ApkTuueckue JIEMMHHTH:
Pasnen 3.4. JKOJIOTHSI u MHaMHUKa
o o a CobecenoBanu IK-2
18 Tema 3.4.2 MOMYJISIUH. 1
€ UK 124
Kagnubamnsm u  konebaHus
YUCJICHHOCTHU MO
Paznen 3.5.
A [ocenenust 606poB: BiIHsIHUE HA CobecenoBanu MK-2
19 Tema 3.5.1 1
MOITYJISILIMK PHIO e MK pxc2.
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Pasiern 3.5. Kopammoseie pudbr m Mopckmue
3BE3/IbIL: aCIIEKTHI CobecenoBanu MK-2
20 Tema 3.5.2 .
B3aUMOOTHOILIEHUN  «XHUIIHUK- e MK 124
KEpTBa»
Pasnen 3.6. [IpakTnueckue  moaxomsl K
21 Tema 3.6.1 OLICHKE YHCJIEHHOCTH BOJHBIX CobecenoBanu K-2
0€CIO3BOHOYHBIX, PbIO, TITHII, € UK k2.1
KONBITHBIX
29 Pazgen 3.7. 3751;);;;1/1111/114 6yKOf;:I):Heﬁ CeMﬂIi; CobecenoBanu K-2
Tema 3.7.1 e UK k2.1
YHCJICHHOCTh TOPHOCTAs
4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCMMBIX HAa CaAMOCTOSITEIbHOE W3y4YeHHeE
CTY/IeHTAaMM B paMKax camMocTosiTe1bHOi padorsl (CPC)
®opmu
I‘E“; Tema 3ananue Ez;“;?; HIAK
eHLMs
Mogayab 1. IKk010rusi MUKPOOPTraHU3MOB
WM3yunts  TEOpeTMYECKUH  MaTepuanl 1O  BOIPOCAM:
Tema 1.2. Ayrskonorus «Tokcuueckue 3QdeKTsl MOJEKYJIAPHOIO KHUCIOPOJA U €ro
1 MIPOU3BOIHBIXY, «3anuTHbIE MEXaHU3MBI kirerok | IIK-2 | UK g2,
MHUKPOOPTaHU3MOB
npokapuot», «CoeqUHEHUs] W HOHBI, TOKCHYHBIC IS
MHKPOOPTaHU3MOBY.
Tewma 1.4. " . .
9 MHUKPOOpraHU3MbI 1 3yMMTb  TEOPETHHECKHH — MaTepuan — mo  BOMPOCY: | - o T s,
«[TapHUKOBBIH 2 (EKT U MUKPOOPTaHU3MBD».
atMocepa
Tema 1.5. MukpoOubie | 3yunTs  TeopeTWdecKuii  MaTepuajl IO  BOIpOCaM:
3 C00O0I1eCTBA BOIHBIX «OBTpuduKanms BomoeMoBy», «Camoouuiienue BogoeMoB», | [IK-2 | MK g2
9KOCUCTEM «30HBI canpoOHOCTH ¥ MHAWKATOPHBIE MUKPOOPTaHU3MBbIY.
4 Tema 1.6. Dxonorus W3yunTe  TeopeTHYEeCKHMI ~ MaTephal O BOIpOcCaMm:
MOYBEHHBIX «CamoountiieHue Mmo4Bbl», «llaToreHHBIE MUKPOOPTAHU3MBI, TIK-2 MK i
MUKPOOPTaHU3MOB 00HapyKHUBaEeMbIC B IIOYBEY.
Tema 1.7. Ponb N3yunTe TeopeTHUeCcKMH MaTepual II0 BOIpocaM: IO
5 MHUKPOOPTaHU3MOB B BOmpocaM: «Y4YacTHe MHKPOOPIaHH3MOB B KPyroBOpOTE MK-2 | MK s,
OMOTeOoIEHOTHIECKOM xeneza», «YdacTHe MHUKPOOPTaHHU3MOB B KPYroBOpOTE '
00OMEHE BEIIECTB dochopay.
Moayasb 2. IK0J0rHus pacTeHHUi
W3yunth TeopeTHUecKuil MaTepuaid mo BompocaMm: «Yto
Takoe 3koJyorus GorocuHTe3a?», «Kakoi M3 IKOJOTHIECKUX
(bakTOpoB  SBISETCS  ONPEACISIONUAM ISl Ipoliecca
¢orocunTe3a?», «B 30HaX C€ yMEPEHHBIM KIMMaTOM
Tema 1 «Cset u ero koHueHTparus CO, B atMocdepe MEeHsETCsl Ha TPOTSHKEHUH
6 BJIMSIHUE HA CTPYKTYPY M | TOJla IUKIMYECKHM 00pa3oM: 3UMOW OHa OBIBAET MPHUMEPHO MK-2 | HIK
¢byHkunu pacrennii u ux | Ha 1,5% Bbime, yem netoM. OOBSICHUTH 3TO SIBICHHE», K21
MO JISILHI «[loueMy MOTNOIIAIOIIMNM MUTMEHTOM TIpH (OTOCHHTE3E
CUMTAETC XJIOPOGMUI, XOTA JMCT COACPXKUT TaKKe Pl
JpyruxX THUTCMEHTOB, Noriomammux cBer?», «Kakosa
¢GyHKUIMS STUX NOUTMEHTOB?», «CBeT M pacmpelesieHHe
PacTUTEILHOCTI.
7 Tema 2 «TemtoBoit N3yunth TeopeTnuecKkuid MaTepuan mo Bompocam: «BeuHas NK-2 | mix
PEKUAMY Mep3JoTa Kak dKoJormdeckuii  ¢axrtop», «lloBeneHue K21
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paCTeHI/Iﬁ Ha XOJIOAHBIX ITOYBaX».

N3yunths TeopeTuueckuil Matepuan no Bompocam: «BoaHbli

pexumM MECTOOOUTAHUIA, 0oTaHMKO-TeorpaduIeckoe
8 | Tema 3 «Boxanblii pexxum» | 3HaueHHE BOJIBD», «llepenBrmkeHre BOABI B TOYBE W B IIK-2 HIK i 2
pactenun», «llcuxpoduTsl 1 KpHODHUTH, ©X 0COOCHHOCTH U
OTJINYUS OT CKICPOPHUTOBY.
M3yunth TeEOpeTHUYECKUH MaTepuan Mo BompocaMm: «Y
pacTeHul, pacTylIMX Ha IOYBaX, B KOTOPHIX HE XBaTacT
OTpeNeICHHBIX MHHEPATHHBIX BEIIECTB, (DOTOCHHTE3 YacTO
3aMejieH. YKa3aTh BEIIEeCTBA, HEAOCTATOK KOTOPBIX MOT OBl
Tema 4 «Dmadudeckne u A N " » HOll P
9 BBI3BaTh Takol 3ddekT», «IKOIOrHUeCKOe 3HAYCHUC
oporpaduueckue N IIK-2 | AAK jx2
(baKTOpbD AIIEMEHTOB MHUHEPAJLHOTO MHTAHUS I pacTeHHi», «Poib
JIOCTYITHOTO a30Ta TOYBHI B MUTAHUW pacTeHui», «Bnusane
penbeda W SKCIO3UIMM HA PACHpPEICIICHUE TEMIIEPaTyp»,
«IKojorudeckoe 3HaueHue pH MOYBBI U OTHOIICHHWE K HEU
Pa3IMYHBIX TPYI PACTECHHI.
WM3yunte  TeOpeTHMYECKHMH  MaTepHal  II0  BOIPOCY:
Tema 5 «buotnueckue Y p P pocy
10 . «BHyTpuBHIIOBBIE ¥  MEXKBUIOBBIe oOTHomeHus cpemu | [IK-2 | MK ;g2
B3aHMOJICHCTBUS N
pacTeHHID».
W3yunTh TeopeTHUSCKUH MaTepuaj o BonpocaM: «Biausaue
Tema 6 «OcobeHHOCTH Y _reop P p
CTOVKTVOLL npuMeceld B atMocdepe Ha PacTeHUS U PACTHTEIBHOCTHY,
TPYKTYPEL, «B3auMOCBS3b pPacTeHHl ¢ MUKPOOpPraHU3MaMH, 3HAYEHUE
11 (YHKITMOHUPOBAHUS U IIK-2 | AAK ;g2
Mukpodopsr  pusocheprr», «BriusHEE OECTIO3BOHOYHBIX
JTUHAMUKH PACTUTEIBHBIX
o JKUBOTHBIX Ha  pacTeHus», «BiusHue TIO3BOHOYHBIX
TTOTTYJISITIHIA
JKMBOTHBIX HA PACTCHUS U PACTUTEIHLHOCTHY.
Moayab 3. IK0J0rusl JKUBOTHBIX
Tema 3.2.1. YcnoBus W3yunth TeopeTHuecKuit MaTepran mno Bonpocam: «[Ipsmoe
12 | cpenpl, nefCTBYIONINE HA | ¥ KOCBEHHOE BIHMSHUE (DAKTOPOB Cpebl», «CyliecTBEHHbIE NK-2 | 4AK fx 2.
JKUBOTHBIE OPTaHU3MBI (akTopsl cpenbl», «KoHCcTEmIAMS (aKTOPOB CPEIbI».
Tema 3.3.1.
Ornpenenenuve N3yuuth TEOpETHUECKUI MaTEpHAIl IO BolpocaM: «Pasnnuus
MIOIYJISILNH, T€HETUYECKOTO U 3KOJOTHUYECKOTO ITOIX0JI0B K ONPEIeIICHHIO
13 IK-2 | UAK g2
MPUHIUITHATbHBIE MOy, «MECTO MOMYJISAIUA B CTPYKTYPE
0COOEHHOCTH 3KOCUCTEMBI».
TIOMYJISIANA JKUBOTHBIX
Tema 3.3.2 W3yunts  TeopeTMyeckud  Marepuanl 1O  BOINPOCAM:
T «Kareropuun MOy JISIUAN o CIIOCOOHOCTHU K
14 Paznoo0Opasue P YN . IK-2 | UAK k2
S—- CaMOBOCIIPOU3BEICHHUIO», «bronornueckuii noaumopdusm B
M MOMyJIANUAX», «MepapXus B OMYJIANUIX )KUBOTHBIXY.
Tema 3.4.1.
CraTuyeckue M3yunts Teopermyeckuid Matepuan mno Bompocam: «UTo
XapaKTEPUCTUKHU Takoe OOWIHEe O0Cco0eiH», «YHCIIEHHOCTh W TUIOTHOCTD
15 MIOMYJSIINAN )KUBOTHBIX: | momynsanum», «IIponcxomut nu aBToMaTudecKast perysisainus TIK-2 WK k2
MIPOCTPAHCTBEHHAS U YUCJICHHOCTU TMOMYJALMHA, €CIH €€ IUIOTHOCTh MPEBBICUT
NPOCTPAaHCTBEHHO- HEKOTOPOC MMOPOroBOC 3HAUCHHULC.
TEHETHYECKas CTPYKTypa
Tema 3.4.2. M3yunte  TEopeTHyecKHMI ~ MaTephal O  BOIpOCaM:
JlnHaMHu4ecKue «OKa3pIBalOT JIM BIUSHUE HA POXKIAEMOCTH M CMEPTHOCTH
16 XapAKTEPUCTUKHU MOMyJIANUK (U3NYECKHE YCIOBHSI Cpenbl», «SIBisercs u MK-2 | MIK
TOMYJISIIIUNA )KUBOTHBIX U | PA3HOBO3pAacTHAs IOIYJANUS MEHEEe UyBCTBUTEIBHOM K K21
3aKOHOMEPHOCTH HX BHE3AITHBIM  KPAaTKOBPEMEHHBIM  U3MEHCHUSM  YCIOBUH
W3MEHEHUS BOCITPOM3BOJICTBAY, «UTO Takoe TMHAMIKA TIOTYIISITHI.
Tema 3.5.1. Tumsr N3yunts TeopeTndeckuit Mmatepuan no Bompocam: «MMeer iu
17 MEKBHJIOBBIX KoneOaHue  yucleHHOCTH — momymsimuid — rwkomueckudt | [1IK-2 | MK ;x5
B3aUMOJEUCTBUM xapaxrepy, «POopMBI N30SI MEKTY TTOITYIISITHSIMID).
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TIOTTYJISIIIANA KUBOTHBIX U
UX KiaccuuKaus

HSy‘II/ITI) TeOpCTI/I‘lCCKHﬁ MaTcpuall 1Mo BOIIpPOCaM: «PeaKHI/IH

XHIIMHUKA Ha BCIINYCHUC YUCJIICHHOCTHU KEpPTB»
Tema 3.5.2. OTHOILLIEHNA = y PTB»,

18 UK KD TBaY «KosBomronust XMUIHUKA W KEPTBBI», «lIpuMepsl 3aiiuThl TIK-2 HIK x5
- p pacTeHuil OT BblenaHus GUTodaraMy 1 TIIAHKTOHHBIX PAYKOB
OT BBIC/IaHUS TUIAHKTO(araMum.
Tema 3.6.1. MeToasl " .
3YU4UTH  TEOPETHUYECKMH  MaTepual IO  BOIPOCaM:
OUCHKH HHCJICHHOCTH 1 «O}é o e IZ) 0 0 epe E€HMIO c ep oc
HOBHBIE IIOAXOABI K  OIpEeHeseHU YHUCIIEHHOCTH
19 T€HETHYECKOT0 N p IK-2 | UAK k2
MIOMYJIANNN JKUBOTHBIXY», «/luckpetHocts (enoB», «CBA3b
pa3zHooOpasus
. TCHOB U ()CHOBY.
TIOMYJISIITU M
Tema 3.7.1. Mecto N3y4unTh  TeopeTHUeCKMH  Marepual IO  BOIPOCAM:
JKAUBOTHBIX B «Tpoduueckas cnenuanuzanysi Kak OCHOBHOH (akTop
20 OpraHU3allM{ MMUIIEBbIX | MO3ULIHUOHUPOBAHUS B  MHOTOBUAOBBIX  COOOLIECTBAX», TIK-2 HIK k2.

U DHEPreTUYEeCKUX «EcTecTBeHHBIC Bparm HACEKOMBIX KaK pPEryIHpyHOLINid
cBa3ell B cooliecTBax | daxkropy.

4.4. MeroanuyecKkue yKa3aHusi 110 OPraHU3aluM CaMOCTOATEIbHOI Pa0doThI CTYIeHTOB

CamocrosiTenpHas padoTa CTYIEHTOB SIBJISIETCS COCTaBHOM 4acThi0 y4eOHOTro mporecca H
MMEET LIETBI0 3aKpeIICHHE U YriyOJieHre MOJIyYeHHbIX 3HAHUN U HaBBIKOB, TOMCK M MPUOOpETEHHE
HOBBIX 3HAHHI, a TAK)KE BBIMOJIHCHUE YICOHBIX 3a/IaHUM, MOATOTOBKY K MPEICTOSIIINAM 3aHATHSIM H
3auery.

Jnst opraHu3ay CaMOCTOATEIBbHON PabOThl MO JUCHUIUIMHE «DKOJIOTHS OPTaHU3MOB)
WCIIONB3YIOTCS CIAEAYIONIHE (POPMBI CAMOCTOATEIBHON yueOHOM paOOThI:

- PaGota HaJ KOHCTIEKTOM JIEKIIHH.

- [TonGop, n3yueHne, aHaIN3 pEKOMEHIOBAHHOW JIUTEPATYPHI.

- CaMoCTOSITETEHOE U3YYEHHE OTACTbHBIX TeM, aparpadoB, HE U3JT0KEHHBIX B JICKIIUU.

- IloaroroBka K NPAKTHYECKOMY 3aHSATHIO COCTOMT B TCOPETHUYECKOH ITOATOTOBKE W
BBITIOJTHEHUH MPAKTUYECKUX 3a/IaHul (OTBETHI HA BOMIPOCHI  T.1.).

- [ToarotoBKa K CEMHUHAPCKUM 3aHSATHSIM.

- [ToarotoBka Kk KOHTPOJIBHBIM paboOTaM.

- [ToaroroBka K TECTUPOBAHUIO.

- Hanmucanue pedepara, moaAroroBka qokiaja.

- BeImosTHeHHEe MUCHMEHHBIX PadoT.

- [loaroroBka k 3auery.

ITucomennvie pabomol. Jljis M3ydeHHUs TeM, HE HM3JIOKEHHBIX B JIGKIIUH, PEKOMEHIYETCs
UCIOJIb30BaTh OCHOBHYIO M JOMOJIHUTENBHYIO JIUTEPATYPY, a TaKXKE UCTOUYHUKU, HAWIECHHBIC MPHU
MOMOIM WH(OPMAIMOHHO-CIIPABOYHBIX W ITOMCKOBBIX cHcTeM. JIJIg 3akperuieHHs Marepuaa
pPEKOMEHIyeTCsl JielaTh KpaTKhe KOHCIEKTh MO0 Teme. B pamMkax JAUCHUIIIHHBL «DKOJIOTHS
OpPraHU3MOBY» TaK)X€ MPEIyCMOTPEHO BBINOJIHEHHWE MUCbMEHHBIX paboT (cMm. m. 4.3.2.). KauectBo
BBITIOTHEHHON pabOTHl OIIEHMBAETCS B XOJ€ OOCYKIEHHUS IaHHBIX BOIPOCOB MpPH IMPOBEICHUU
YCTHOT'O OIPOCa U AUCKYCCHUHU IO COOTBETCTBYIOMIEH Teme (cMm. 1. 4.3.1).

Pegepam — ¢dopma mnuCbMEHHOW pabOTHI, KOTOPYID PEKOMEHAYETCS MPUMEHSTh TPHU
OCBOCHHMH BapHUAaTUBHBIX (MPOGUIBHBIX) AUCHMIUIMH TpodeccrnoHanbHoro mukia. IIpencrasuser
co00if KpaTKOe M3IIOKEHUE COACPKAHHS HAYYHBIX TPYAOB, JTUTEPATYPHI MO OINpPEACICHHONW TeMe.
O6bem pedepara Moxker gocturath 15-20 cTp.; Bpems, OTBOJAMMOE Ha €r0 MOATOTOBKY — OT 2
Henenb 10 Mecsna. [loaroroBka pedepara moapazymMeBaeT CaMOCTOSTENBHOE U3YICHHE CTYIACHTOM
HECKOJIbKUX JINTEPaTypHbIX MCTOYHUKOB (y4eOHHWKOB, MOHOTpaduid, HAy4YHBIX CTaTeH W T.lI.) TO
OTIpe/ICTICHHOW TeMe, He paccMaTpUBaeMOi MOAPOOHO Ha JIKIMH, CUCTEMATH3AIUI0 MaTepuana 1
KpaTkoe ero usnokeHue. llenp HamucaHusi pedepata — IPUBUTHE CTYAECHTY HABBIKOB KPATKOIO U
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JAKOHUYHOTO MPEJICTABICHHSI COOPaHHBIX MAaTepPHAIOB U (DaKTOB B COOTBETCTBUU C TPEOOBAHUSIMH,
MPeIbABISEMBbIMU K HAYUYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JHCT.

- Conepxanue.

- Benenue, rae kpatko popmynupyercs nmpobiema, 1elb U 3a1auu pedepara.

- OcHOBHAas 4acTh pabOTBI COCTOUT M3 HECKOIBKUX Pa3JIeioB, B KOTOPBIX M3JIaraeTcs CyTh
TeMbl pedepara.

- 3aKJr04YeHHUE.

- CMCOK HCIOJIb30BAHHOM TUTEPATYPHI.

[Ipu odopmiiennn pedepara ciaenyer NPUICPKUBATHCA TEXHUYECKHX TpeOOBaHUMA,
MpeIbABISEMBIX K pedepaTamM v KypCOBBIM paboTaM, UMEIOIINXCS Ha Kadeape.

Kpurepun onienuBanust pedepara:

- OneHka «OTJIMYHOY» BBICTABJISIETCS B TOM ClIydae, eclid B pedepare MOJHOCThIO pacKphITa
TE€Ma, IPOAHAIU3UPOBAHO COBPEMEHHOE COCTOSIHME BONpOCA, MaTepuai H3JI0KEH JIOTMYHO,
MOCIIeI0BAaTENbHO, MPHUBEICHO HE MEHee / JHUTEepaTypHBIX HCTOYHHKOB, pedepar odopmiieH B
COOTBETCTBUH C TEXHHYECKUMHU TPEOOBAHUSIMHU, IPEIBSIBIIEMBIME K TAKOTO PoJia paboTam.

- OLIeHKa «XOPOIIO» — TeMa PaCKPhITa, MPUBEICHO JOCTATOYHOE KOJIMYECTBO MaTepuana, HO
P 3TOM MaTepHall B HEJOCTATOYHON CTETICHH MMPOAHATM3UPOBAH aBTOPOM, oopMIIeHHE pedepara
COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OneHka «yJ0BJIETBOPUTEIBLHO» — T€Ma PaCKphITa TOBEPXHOCTHO, MaTEPHAl MPUBEACH KaK
mpocTtasi KOHCTarauus ()akToB, HE MPOAHATU3UPOBAH, B OGOPMIICHHMHM HMEIOTCS TEXHHYECKHE
HEJIOCTATKH, CITUCOK JIUTEPATYPHI COACPKUT MeHEee 4 HICTOUYHUKOB.

- OlLleHKa «HEYJOBIETBOPUTEIHHO» — TE€Ma HE PACKpbhITa, CKYTHBIH 00BEM IpPHUBEIEHHBIX
MaTepUasoB.

Yemuwiii 0oknao — 31o coobuienne B Teuenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHHUYHOM
dbopme AOMKEH W3JIOKHUTh MaTepHal MO COOTBETCTBYIOIIEH TeMe, MPUIEPKHUBASCh CIEIYIOIIETO
IJJaHA: BBEJACHHE, OCHOBHAs YacTh, 3akitoueHue. Jlokiaa compoBOXKIAeTCs Mpe3eHTalUeH,
OTpaXkarollled OCHOBHBIE TOJOKEHHS TIO0 COOTBETCTBYIOIIEH TeMe, BKIIOYAIOIICH HArJsaHbIC
MaTepuanbl (CXxeMbl, Ta0nuibl, Goto u T.1.). [Io okoHYaHMM TOKIana CTYAEHTY 3aJal0T BOMPOCHI,
KaK TpernojiaBateiib, TaK W CTYAEHTHI, HA KOTOPHIC IOKJIAJAYUK JIOJDKEH JaTh WCYEPIIBIBAIOIINE
OTBETBHI.

Kputepuu onieHMBaHUs YCTHOTO JOKJIA/A:

- OleHka «OTAMYHO». B JoKjiaze MOMHOCTBIO PACKphITa TEMa, ITPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHME BOIIPOCA; CTYAEHT CBOOOJHO BJaJ€eT MaTepHaioM, H3JaraeT ero
JIOTUYHO, TOCIE0BATEIbHO, TJAKOHUYHO, COOIIOAasi OCHOBHBIE MpaBuUiia KylIbTyphl peur. Jlokmana
COIPOBOXAAETCS MPE3eHTALNEN, KOTOpasi OTPa)XkaeT OCHOBHBIE MOJIOKEHUSI JOKIJIAAa, PEe3eHTaIIs
COCTaBJIeHa TPaMOTHO C COOJIOJIeHHEM OOIMX TpeOoBaHMi, MpaBWiI MIPHUPTOBOTO OPOPMIICHHUS,
nmogaun rpadudeckoro Marepuana, UMEIOTCS CChUIKA Ha MPUBEIECHHBIE (POTO, PUCYHKH, CXEMBI H
T.J., IPUBOJUTCS CIIMCOK MCIOIB30BaHHOU JUTepaTyphl. [Ipu oOCyKIeHUH MOKIana CTYACHT AaeT
HCYEPIBIBAIOIINE, APTYMEHTUPOBAHHBIC, KOPPEKTHBIE OTBETHI HA BOTIPOCHI.

- Ouenka «xopomo». Tema packpeiTa, IPUBEACHO AOCTATOYHOE KOJIMYECTBO MaTepuasa, HO
MIPU ATOM MaTepuall B HEJIOCTATOYHOW CTETEHHW MpPOaHaIU3UpPOBaH aBTOpoM. lIpeseHTarnus HE B
MOJIHOM CTEMEHU COOTBETCTBYET OOmMUM TpeOoBaHusiM. OTBETHI CTYJCHTa HE HAa BCE BOIPOCHI
SIBJIAIOTCSI UCUEPIIBIBAIOUTUMH U apTyMEHTHPOBAaHHBIMHU.

- OrmeHKa «yIOBIETBOPUTENbHO». TeMa packpeiTa HE IOJTHO, MaTepual MPHUBEACH Kak
mpocTtasi KOHCTaTalusl (akToB, HE MPOAHATU3UPOBAH, CTYJIEHT ITOKA3bIBAaeT MOBEPXHOCTHBIC
3HaHus. [Ipe3eHTanus 4aCTUYHO COOTBETCTBYET YCTAHOBIICHHBIM TpeOoBaHusIM. [Ipu oOCcykaeHuH
JIOKJIaJia CTY/IGHT He BCEr/ia AaeT MPaBHIbHbIE, HCUEPIBIBAIOIINE OTBETHI Ha 33/1aBa€MbI€ BOIIPOCHI.

- OueHKa «HEYIOBIETBOPUTENbHO». Tema [OKJIana HE pacKphiTa, CKYIHBIH 00BbeM
MIPUBEICHHBIX MaTepUasoB; Mpe3eHTalus OTCyTCcTBYeT. [Ipu o0CyKaeHnH ToKIaa CTYJAEHT He JaeT
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OTBETHI HJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

Kpurepuu orieHuBaHMsI KOHTPOJILHOW PaOOTHI:

- O1eHKa «OTJIMYHOY» BBICTABIISICTCS, €CIIH KOHTPOIbHAsI paboTa BBIMOJHEHA MTOJIHOCTHIO 0€3
OIMOOK ¥ HEJI0UETOB.

- OneHKa «XOpOIIIO0Y BBICTABISETCS, €CJIM KOHTPOJIbHAS pab0Ta BBIMOJHEHA TIOJTHOCTHIO, HO
UMEeTCsl HECKOJIBKO HETPYOBbIX OIMOOK U HEJIOYETOB.

- OLleHKa «yJOBJICTBOPUTEILHOY» BBICTABIISCTCS, €CIIM KOHTPOJIbHASI pad0Ta BBHIMOTHEHA Ha
1/2 6e3 ommOOK M HEIOYETOB WM TOJHOCTHIO, HO HMMEETCS HECKOJIBKO TpyObIX OIMMOOK U
HEJ0YETOB.

- O1eHKa «HEYIOBJICTBOPHUTEIBHO» BBICTABISETCS, €CIIM KOHTPOJIbHAs paboTa BBIMOJHEHA
MeHee ueM Ha 1/2 uinu umeercs 60JbII0e KOJIMYECTBO OMMOOK U HEIOUYETOB.

Kpurtepun orieHUBaHMsI YCTHOTO OIPOCA U IMCKYCCUU:

- OneHka «OTIUYHOY» BBICTABIICTCS CTYJCHTY, €CIIU OH IMOKa3bIBaeT MPOYHBIC 3HAHUS TI0
MPEUIOKEHHOMY BOTIPOCY.

- OeHKa «XOpOIIO» BBICTABIISICTCS CTYICHTY, €CIM OH TOKa3bIBaCT MPOYHBIC 3HAHUS TI0
MPEUI0KEHHOMY BOIIPOCY, HO JIOMyCKaeT 1-2 HETOYHOCTH B OTBETE.

- OrneHka «yIOBJICTBOPUTEIIEHO» BBICTABIISCTCS CTYACHTY, €CIIH OH TIOJHOCTBIO HE
pacKpbIBaeT MPEIOKEHHBIN BOIPOC U JOIMYCKAET HECKOJILKO HErpyOBIX OIIHOOK.

- OmeHKa «HEYIOBJIICTBOPUTEIHHO» BBICTABIISCTCS CTYICHTY, €CIIM OH HE pPacKpHIBAET
MPEUIOKEHHBIN BOIIPOC M JIOMYCKAET IPyObIe OIUOKH.

Kputepun onieHUBaHUS TECTUPOBAHUS:

- OleHKa «OTJIMYHOY» BBICTABISIETCS, €CIM J1aHO He MeHee 86% MpaBWIIbHBIX OTBETOB Ha
3aJIaHuUs TeCTa.

- OneHka «XOpoIlo» BBICTABISETCS, €CIM JaHO MeHee 86% NpaBHIBHBIX OTBETOB Ha
3aaHus Tecta U He MeHee 71 % MpaBMWIIBHBIX OTBETOB Ha 3aJaHUs TECTA.

- OuLeHKa «HEYIOBIETBOPUTEIHHO» BBICTABISETCS, €ClIM JaHO MeHee 71% mpaBHIbHBIX
OTBETOB Ha 3a/IaHUS TeCTa U He MeHee 61 % MpaBUIIBLHBIX OTBETOB HA 33JIJaHUS TECTA.

- O1eHKka «HEYIOBIETBOPUTEIBLHO» BBICTABISETCS, €cliu JaHO MeHee 61 % mpaBHIIBHBIX
OTBETOB Ha 3a/IaHHSI TECTA.

4.5. IlpumepHasi TeMaTHKAa KYpPCOBbIX padoT (MPOEKTOB): HE MPEAYCMOTPEHBI YUEOHBIM
IIJIAHOM.

V. VUEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE
TUCIATITAHBI

a) mepe4YeHb JUTepaTyphbl
OCHOBHAasl JINTEpaTypa
1. Boranuka: YueOnuk mist By30B: B 4 1. / I1. 3utre [u np.]; nep. ¢ Hem. — 35-¢ [Hem.] uzn. — M.:
Axanemus, 2007. — T. 2: @usunonorus pacreHui. — 496 c.
2. Boranuka: YueGHuk ans By3os: B 4 1. / I1. 3utre [1 ap.]; nep. ¢ HeM. — 35-e [Hem.] M3, — M.:
Axanemusi, 2007. — T. 4: Dkonorus. — 256 c.
3. Hayna T. A. Okonorus xxuBoTHbIX / T. A. [layna, A. I'. Komaes. - CIIO. : Jlans, 2015. - 270 c.
4. Wsanosckuii 1. . ®uznonorus pacrennii / J{. M. UBanosckwmii. — M.: JIuGpoxom, 2012. — 552 c.
5. Mengenes C. C. ®usnonorus pacrenuit: Yueonuk / C. C. Mensenes. — Cn6.: bBXB-IlerepOypr,
2012. - 512 c.
6. HerpycoB A. U. Muxpobuonoruss / A. U. HerpycoB, . b. KoroBa. — M. : Uzn. mentp
«Axanemus», 2006. — 350 c.
7. Pyuun A. b. Dxonorus nonymnsauuit 1 coodmects / A. b. Pyuun. - M. : Akanemus, 2006. - 349 c.



11.

12.

13.
14.

15.

16.
. Uepnsimes B. b. Oxonorust Hacekombix / B. b. Uepnsbies. - M. : U3n-Bo UT'Y, 1996. - 303 c.
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DKoJorus: y4eOHUK 151 OMOIOTHYECKIX M MEAMLMHCKUX CIIEUAIN3UPOBaHHBIX By30B / M. A.
unoB. — M. : Beicmmas mkona, 2003. — 512 c.
DKOJIOTHS MHUKPOOpPraHU3MOB : yuded. s cTyd. By3oB. / A. U. Herpycos, E. A. Bbonu-
Ocmonosckasa, B. M. T'opnenko u gp.; moa pena. AWM. HerpycoBa. — M. : M3partenbcTBO
«¥Opaiity», 2015. — 267 c.

JAOMOJIHUTEIbHAS JTUTepaTypa

buron M. Dxonorus. Ocodu, nomynsmuu u coodmectsa. T. 1, 2 / M. buron, Jx. Xapnep, K.
Tayncenn. - M. : Mup, 1989. - 1123 c.

I'unspoB A. M. [onynsimuonnas skonorus / A. M. I'mnsipos.- M.: Uzn-Bo MI'Y, 1990.- 191 c.
I'openos A. A. Dkomnorusi / A. A. I'openos. — M. : Beiciiee o6pazoBanue, 2005. — 191 c.
Iopsimmna T. K. Oxonorus pacrenuit / T. K. ['opsimmuaa. — M.: Beicmias mkoina, 1979. — 368
c.

I'pomoB b. B. Okonorus 6akrepwmii / b. B. 'pomos, I'. B. ITaBnenko — JI. : JIT'Y, 1989. — 248 c.
I'yceB M. B. Mukpo6uomnorus : yuae6. s ctya. By3oB / M. B. I'yces, JI. A. MuneeBa. — M. :
Axanemus, 2006. — 462 c.

JBopakoBckuit M.C. Dxonorust pactenuit / M.C. JIBopakoBckuii. — M.: Bpicmas mikosna,
1983. - 188 c.

3aBap3uH ['. A. BBenenue B npupooBeI4eCKyI0 MUKPOOHOJIOTHIO : Yueb. mocobue / I'.A.
3aBap3us, H.H. Konotunosa. — M.: Kawxnbiii tom «YHausepcuter», 2001. — 256 c.

Onywm FO. I1. Oxomnorus. T. 1, 2 / FO. II. Ogym. - M. : Mup, 1986.- 701 c.

. Ionesoii B. B. ®utoropmonsl: Yuedbnoe nocodbue / B. B. [Tonesoii. — JI. : Uza-Bo JII'Y, 1982 —

249 c.

[Tonesoit B.B. ®u3nonorus pocra u pa3sutus pacrenuit / B. B. Ilonesoii, T. C. CanamaToBa. —
JIL.: U3p-Bo JIT'Y, 1991. — 240 c.

Con6pur O. IMonynsuuonnas 6uonorus u ssosonust / O. Conbpur, [. Conbpur. — M.: Mup,
1982. — 244 c.

VYurrekep P. CooburectBa u 3xocuctemsl / P. Yurrekep. — M.: IIporpecc, 1980. — 327 c.
Ycemanos U. FO. Dkonornyeckas Gpu3nonorust pacteHuid: YueOHUK s cTya. By3oB / U. HO.
Ycemanos, 3. @. Paxmankynosa, A. F0. Kynarun. — M.: Jloroc, 2001. — 223 c.

DKOJIOTHUS MUKPOOPTaHU3MOB 3KCTpeMalbHbIX BOJAHBIX cucteM / b. b. HamcapaeB. — Ynan-
VY n3: U3n-Bo bypsrt. lNoc. yu-Ta, 2008. — 93 c.

S16nokoB A.H. Dkonorus nonynsuuit / A.H. SI610k0B. — M.: Beicias mxkona, 1987. — 303 c.

0) 0a3bI JaHHBIX, HH(POPMANMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI

1. Hayunas Dnekrponnas bubdmuoreka http://www.e-library.ru

2.

Nndopmannonnas cucrema «EnuHOe OKHO J0OCTynma K 00pa3oBaTelbHBIM —pecypcam»

(http://window.edu.ru)

3. DBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/

4. Ob U3natenbckoro neHTpa «Akaaemusi». Axpec gocrymna: http://www.academia-moscow.ru
5. 243 «bubnuoTex». Aapec nocryma: https://isu.bibliotech.ru

6. ObC «M3parenscTBO «Jlaub». Anpec nocryna: http://e.lanbook.com

7. 9bC «PykonT». Anpec goctyna: http://rucont.ru

8. OBC «Aiibykey. Anpec noctyma: http://ibooks.ru

9. Ob U3narenbckoro neHTpa «Akanemus». Aapec moctyma: http:// www.academia-moscow.ru

10.
11.
12.

LIKB «bubkom». Anpec noctyna http://rucont.ru/
Coro3 00pazoBaTenbHbIX CaiTOB — ECTeCTBEHHBIE HAYKH
http://tusearch.blogspot.com — ITouck 3eKTPOHHBIX KHUT, yOnuKaiuii, 3akoHoB, [OCToB Ha

caliTax HayYHBIX JICKTPOHHBIX OMOIHNOTEK.

13.

Google Scholar — ITouckoBas crctema 1o HayYHOH JTUTEPATYpE.


http://www.academia-moscow.ru/
http://rucont.ru/
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14. Science Research Portal — Hayunast mouckoBasi CHCTeMa, OCYIIECTBIISIONIAS TOJIHOTEKCTOBBIN
MOMCK B )KypHaJIaX MHOTHX KPYITHBIX Hay4YHBIX M31aTeNbCTB, TakuxX Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. Uier craTbi U TOKyMEHTHI B OTKPBITBIX Hay4HBIX 0a3ax JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000py10BaHUE:

Aynuropus Afis NPOBEACHUS 3aHATUN JEKUMOHHOTO THUIA MO JUCHMUILIUHE «IKOJIOTHS
opranu3zMoB» (Moaynb 1. «DKOJOTHS MHUKPOOPTaHU3MOBY): 000pyIOBaHa CIEHUATU3HPOBAHHON
(yueOHOI1) MeOenpio Ha 25 MOCaJOYHBIX MECT; TEXHHMYECKUMHU CPEICTBAMHU OOYUYECHHS: MPOEKTOP
Epson EB-X03, nocka wmapkepHas; y4eOHO-HAIVISIIHBIMH TIOCOOUSMH, OOCCIICUHBAOIIMHE
TEMaTUYECKHE WUTIOCTPAIIUY 110 AUCHHUIIINHE: MPE3EHTAI[UH 110 TEMaM MIPOTrPaMMBbl.

AymuTopust UTsl IPOBECHHS 3aHITHH MTPAKTUYECKOTo (J1aOOpaTOpHOro) THIA: 000pyI0BaHA
crenuanu3upoBaHHon (yueOHoil) MmeGenbto Ha 10 MOCamoOYHBIX MECT; JOCKOH MENOBOIi;
TEXHUYECKHMHU CPEJICTBAMH OOYYEHUS, CIy)KAIUMHU Ui MPEICTaBIeHUs Y4eOHOW HH(pOpMaIyu
OOJBIION AayAWTOPUM M0 JUCHUIUIMHE «DKOJOTHS OpraHu3MoB» (Monaynb 1. «3Jkonorus
MHUKPOOPTaHU3MOBY»); BCTPOEHHBIE OOKCHI — 3 mIT., mKad Ui XpaHEHHS MaTepHalioB IS
1abopaTOPHBIX 3aHATHI, MUKpOCKON OWHOKYIspHBIA Axiostar Plus Cart - 1 mrt., MUKPOCKOIIBI
buomen 2Led — 10 mr., mukpockoribl MBC-10 — 4 mt., BuHTOBOM OKYJsip-MuKpoMeTp MOB 1-15 —
1 mrT., dha3oBo-koHTpacTHOE ycTporcTBO K®D-4 — 4 mT., TeMHOMONbHBIA KOHIEHCOp — 6 IIT.,
kamepsl ['opsieBa-Toma — 8 mIT., GakTepuIuAHbIe TaMIibl — 5 T., Tepmoctatr TC-1/80 CITY — 2 miT.,
anekrporura Hoso-Bsrka.

[Tomemenue uisi  XpaHeHUS U NPOPUIAKTHUECKOTO  OOCIY)KHMBAaHMUS  y4eOHOIo
obopynoBaHus. AynuTopus 00Opy/lOBaHa: CIELUANU3UPOBAHHOW MeOenblo Ha 3 MOcalouHBIX
MecTa; mKadbl g XpaHeHHs 1a00paToOpHOTro 000pyAOBaHUS — 2 IIT., MKad A8 oAeXKAbl — 1 mT.,
BCcTpoeHHBIH 6okc, TepmocTar TCO-1/80, X0MOAUIBHUK «ATIIEPOH», OakTepuiuaHas Jammna — 1,
HoyTOyK Lenovo I1580, mpoextop BenQ MSS521P; mocTosiHHbIE MUKPOCKOMUYECKHUE MPETapaThl
Pa3IMYHBIX MOPPOIOTUYECKUX TPy OakTepuii — 80 MIT., MOCTOSHHBIC MPenapaThl MUKPOMHUIIETOB
— 30 wT., My3elHas KOJUIEKIUs KyJAbTyp OakTepuil Ui yueOHbIX 3aHATUH (14 KyIabTyp), KOJIEKIHS
aKTUHOMHIIETOB (40 KyJIbTYp), KOJIEKIHUSI MUKPOMHIIETOB (20 KyIbTyp).

Texauueckoe nmomMenieHre (aBTOKIaBHas): crepuin3arop mapoBoit BK-75 — 2 mir.

AyauTtopus Uisl NPOBEACHUS 3aHATUNM JIEKIMOHHOTO THUMA MO AMCHUIUIMHE «IJKOJOTHUS
OpraHu3MOB» (MOIYNb 2. « IKOJOTHS paCTEHU») 000pyAOBaHa:

cneyuanusuposanuol (y4eOHOW) mebenvio Ha 12 TOCAaTOUHBIX MecT, buoxummueckas
nmabopartopust (JJabopaTOpHbBIE CTOJIHI - 4 IT.); PakoBuHa ¢ Tym00i#i - 1 mt., JlepeBsiHHBIE TYMOBI J7151
XpaHeHus1 peakTuBoB - 2 mT., llkad BeiTspkuOM JIK-1500 OB - 2 mT., Bechl ananutuyeckue
I'OCMETP Jlenunrpan - 1 mr., @orosnekrpokonopumerp KOK-2 - 1 mr., AKBaguCTHILISATOD
anexTpudeckuiit AD-14-«-DI1»-01 - 1 mr., TepmocraT snekrpuueckuii cyxoo3aymHsiii TC-1/80
CI1VY - 1 mrt.;

mexuHuueckumu cpeocmeamu obyuenus: Jlocka aynutopHas wmenosas, IIpoextop BenQ
MS504, cnyxamumu JUisi TpeacTaBieHus y4eOHOM uH(popManuu OOJBIION ayIUTOPUU TI0
JUCHUIIINHE «DKOJIOTUs OPraHUu3MOBY;

V4eOHO-HAIAOHBIMU NOoCoOUAMU, OOECTICYMBAIOIIUMHU TEMAaTUYECKUE WUIIOCTPALUU IO
JUCHUIUIMHE 0 AMCLUIUIMHE «OJKOJIOTHUS OPraHu3MOB» (MOAyib 2. «DKOJIOTHUS PpacTEHHi») B
KOJIMYEeCTBE: TaOIUIbI — 3 IIIT., MPE3EHTAIUH 110 KaX10i TeMe POrpaMMBbl.

Aynuropust Afis TMPOBEACHUS 3aHATHUN MPAKTUYECKOTO THUMA IO JUCIHUILTUHE «IKOJIOTHS
OpraHu3MOB» (MOIYJb 2. «IKOJOTUS PaCTCHHUI») 000pyIOBaHa: cneyuanusuposanHol (yaeOHOM)
Mmebenvio Ha 12 mocagouHbIX MecT, buoxumudeckas nadoparopust (1a0opaTopHbIE CTONBI - 4 IIT.);
PakoBuna ¢ TymOo#t - 1 mrT., JlepeBsaHHBICE TyMOBI JUIsl XpaHEHUsS peakTHBOB - 2 mT., [llkad
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BoITsDKHOM JIK-1500 B - 2 mr., Becbr anamutuueckue I'OCMETP Jlenunrpan - 1 mit.,
doroanexrpokosopumeTp KOK-2 - 1 mt., AkBagucTIuLiaTop sekrpudeckuii AD-14-«S-DI1»-01 -
1 mwr.,, Tepmocrar snekrpuueckuii cyxopozaymHsii TC-1/80 CIIY - 1 mrT.; obopynoBana
mexnuyeckumu cpeocmeamu oobyuenus: Jlocka aymutopHas menoBas, IIpoextop BenQ MS504,
CIy’KalllUMU JUTSL TIPEJCTaBJiICHUsl y4eOHOW HH(opManuu OONBIIONW ayAUTOPUH MO JUCIUILINHE
«OKOJIOTHSI OPraHU3MOBY; YUEOHO-HALTIAOHLIMU NOCOOUAMU, OOECIEUUBAIOLUIMMHU TEMaTHYECKUE
WUIIOCTPAlMM 10 JAMCLUUILIMHE «OKOJIOIMS OpraHu3MOB» (MOAYJIb 2. «DKOJOIMsl pacTEeHUI») B
KOJINYeCTBE: TAOJIULBI — 3 IIT., IPE3eHTAlUU 110 KaKI0W TeMe IPOTrpaMMBl.

[Tomemenue ans  XpaHeHHs U NPOMUIAKTUYECKOTO  OOCIy)XKHMBaHUS — y4yeOHOTrO
000pyZI0BaHUs: ayAUTOPUS 000PYIOBaHA:

cneyuanusuposannoll mebervto Ha 8 mocamounbix Mect; [llkad BermspxkHON JIK-1500
HIB+BenTmiaTop - 2 wr., Crosn AByXTYyMOOBBIH - 5 mt., Cton onHOoTyMOOBbIH - 4 mT., CTon
KOMIIBIOTEpHBIH - 1 mr., Meraminyeckue TymObl [UIsl XpaHEHHUs JIaODOpaTOpHOW MOCynbl U
obopynoBanuss - 4 wT., JlepeBiHHble TyMOBbI Ui XpaHeHUs Ja0oOpaTOpHOM mocylnbl U
obopynoBanust - 5 mr., llkad-kyne neyxasepusrd - 1 mr., Illkad merammmueckuit - 1 mrT.,
XononunbHuk NORD JIX-241-0-010 - 1 mr., Onexrpomura Jlyy - 1 wr., PakoBuna ¢ Tymo60ii - 1
mt., [Ixad-kyne Tpexasepnsiii - lmr., Hkad kamxsb - 3 mT., Mukpockon buomen 2 Led - 7
mt., Mukpockon Levenhuk D870T - 1 mt., Mukpockon Levenhuk D870T tpunokymsp - 1 mT.,
Muxkpockon Mukpomen P-1-LED - 1 mr., Mukpockon MIJI-5-b - 1 mr, Mukpockon
ouonornueckuit Mb-1600b - 1 mT., Mukpockon P-14 - 4 mt., Mukpockon Levenhuk 2L NG -
Smr., Ceeturens OU-12 - 1 mr., ®azoBeiii koHTpacT K®-3 - 1 mT., ®a3zossiii koatpact KOC - 1
wt., pH-MeTp nonomep ynusepcanbhblii 9B-74 - 1 mr., Cnextpodotomerp [13-5300 BU - 1 mit.,
MaruautHas Memanka MM-5 - 5 mr., Becsr anamutudeckue BJIP-200 - 1 mT., Becbl TopcroHHBIE
BTII-500 - 4 mt., Becsl Topcuonasie WAGA TORSYJNA-WT - 3 mr., [Ipoekrop Oepxen GEHA
OHP Ecovision 24/3 - 1 mrt., Cucremusiii 610k B kommuiekre ASUS - 1 mr., Monutop BenQ
DL2215 - 1 mr., Hoyr6yk Lenovo G580 B xommiuekrte - 1 mr., MynbTH(QYHKIIMOHAIBHOE
ycrpoiictBo SAMSUNG M2070 - 1 ., Ckanep HP Scanjet G2410 - 1 wr., [Ipuntep Canon LBP
2900 — 1 mT.

KomnelotepHslit  kiacc (yueOHast ayauTopusi) JUisl TPYNIOBBIX M HHAWBHIYaJIbHBIX
KOHCYJIbTAIlMi,  TEKyIIero KOHTPOJII M  TNPOMEXKYTOYHOM  aTTecTalliM, OpraHu3aluu
CaMOCTOSITENTLHOW pabOTBI: ayAMTOPUS C HEOTPAaHWMUYCHHBIM JIOCTYoM K cetu VIHTepHer
o0opynoBaHa:

cneyuanuzuposanHoti (yaeoHoi) mebenvro Ha 20 ocaioqHbBIX MECT, TOCKOU METIOBO;

000pyI0BaHa MexXHUYeCKUMU CPEOCMBAMU 00YUeHUsL:

Cucremuspiii 010k  PentiumG850,  Mounutop BenQ G252HDA-1 wmr.; CucreMHslit
omoxAthlon 2 X2 250, Mounutop BenQ G252HDA — 8 mir.; Cuctemnsiii 610k PentiumD 3.0GHz,
Mounutop Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mt.; Cucremnsiii 6510k Pentium
G3250, Monutop BenQG955 — 1 mit.; Cucremnsiit 61ok Pentium G3250, Monutop BenQ GL2250
— 1 mr.; Cucremusiii 010k Pentium G3250, Monutop Samsung T200 HD — 1 wmt.; CucremHsIit
6ok Pentium G3250, Monutop Samsung T190N — 1 mr.; Cuctemnsiii 6ok Pentium G3250,
Mounutop Samsung 740N — 1 wrt.; I[Tpoextop BenQ MX503; skpan ScreenVtdiaEcot.

6.2. IlporpammHoOe obecnieyeHme:

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
ot 30.10.2014r.
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Kaspersky Endpoint Security ans 6usneca - Cranmaptheiii Russian Edition. 250-499. ®dopyc
Kontpakr Ne(04-114-16 ot 14n0s0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0s0ps
2016r JIum.Ne1B08161103014721370444.

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

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

Office 365 npodeccronansHblil TUIROC Ui yuamuxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunueckue U YIeKTPOHHBIE CPeACTBA:
[pe3eHTanu K JCKIHMAM [0 BCEM pa3jeiiaM U TeMaM TUCHHUIUIMHBI, Pa3MEIICHHbIC Ha
obpazoBarensHoM moptane UT'Y (educa.isu.ru).

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

JUis  OCBOEHHUS JUCHMIUIMHBI «OJKOJIOTUS OpPraHHW3MOB» MPUMEHSIIOTCS ClIeAYyIOIINe
00pa3oBaTeNbHBIC TEXHOIOTHH:

Jlekuun. Beognas nekuus. Jlekuus — oOpaTHOM CBS3U (JEKIUS ¢ DIEMEHTaMH JAUCKYCCHUH),
neKius-uHpopMaHs ¢ TPUMEHEHHEM OJJICKTPOHHBIX IPE3CHTAINH, JeKIHsi-Oecena ¢ OMOPHBIM
KOHCIIEKTHPOBAHUEM OCHOBHBIX IMOJIOKEHHUI TeMbI, MPOOIeMHast JIEKIIUS C SJIeMEHTaMU JUCKYCCUH,
o030pHast eK1us, 0030pHast JEKUUA-IKCKYPC B TOHATUITHBIN anmnapaT TEMBI.

IIpakTnyeckue 3aHsATus. [IpakTHKyM C >JIe€MEHTaMU JUCKYCCHHM, KOMOMHHMPOBAaHHBIN
CeMHHap, TOBTOPUTEIHHO-0000IIAOINI CEMIHADP, CEMHHAP C DJIEMEHTaMH TUCKYCCHH.

JlaGopaTopHble 3aHATHS — oOAHAa UX 3(PQeKTUBHBIX (HOPM MPOBEAEHUS ayTUTOPHBIX
3aHSATHI B By3e, YIIYOJSIOT W 3aKpEIUIIOT TEOpeTHYecKne 3HaHus. Ha 3THX 3aHATHSX CTYIEHTHI
OCBaMBAIOT KOHKPETHBIE METO/IbI M3yUEHHUs TUCLUIUIMHBL, TPUOOPETAIOT HAaBBIKM CaMOCTOSTEIbHOM
paboThl ¢ pUOOpaMu M COBpEMEHHBIM 00OpynoBaHueM. Ha mabopaTOpHBIX 3aHATHUSX CTYIACHTHI
OCBaMBAIOT IIOCTAHOBKY M BEJEHUE OHKCIEPUMEHTa, y4yaTrcs YMEHHIO HaOJroAarh, OLIEHUBATh
MOJTyYEHHBIE PE3yJIbTaThl, JAeNIaTh BBIBOJBI U 0000mIeHus. Beaymiei nenpio 1adopatopHbIX padoT
ABIISICTCA OBJIAJICHUE TEXHUKOW OHKCIIEPHUMEHTa, YMEHHE peIlaTh MpaKTHUECKUE 3aJaud IyTeM
MTOCTAHOBKH OTIBITA.

CaMocTosiTeibHasi paboTa CTYAEHTOB IpeAronaraeT MpopadoTKy MaTepHalioB JIEKLUH,
yueOHOH nHTepaTypsl, pecypcoB MHTepHET, HAyYHBIX M HAYYHO-TIOMYJISPHBIX ITYOJMKAIMA TTPH
MOJIrOTOBKE K MPAKTUYECKUM 3aHATUSAM, MPU MOATOTOBKE JIOKIJIAOB, pedepaToB M MpPE3eHTAIHH.
PesynmbTaThl caMoCTOSITETHHONH pabOTHl CTYIEHTOB PEAJM3YIOTCS B XOJ€ ayAWTOPHBIX 3aHITHN B
BUJIE THUCBMEHHOTO 3KCIIPECC-OMpoca CTYJIEHTOB IO COJEPXKAHMIO TMpPeNbIaylied JeKIHH,
TECTHPOBAaHUSI IO TPOWIECHHOMY MaTepuaily, KOHTPOJIBHBIX padoT, pa3pabOTKH OIIOPHOTO
KOHCIIEKTa K MarepuaiaM JIeKI[UH, MMOATOTOBKH BOIIPOCOB JIEKTOPY, MpPEACTaBiIeHHUS pedeparos,
MUCHMEHHBIX paboT, TOBTOPEHHS TEM MPOTPaMMBI C IIENBI0 TOATOTOBKH K MPOMEXKYTOYHOH WU
UTOTOBOM aTTecTaIuH.

JMcTaHIHOHHBIE o0pa3oBaTejbHbIE TeXHOJIOTHH. Ion JVCTaHITIOHHBIMHU

00pa3oBaTeNIbHBIMU TEXHOJIOTUSIMU TTOHMMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJOTHH, PEaln3yeMble B
OCHOBHOM C NpPHUMEHEHHEM HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHBIX ceTed. [Ipu ocBoeHuun
JTUCLUUTUIAHBI «DKOJIOTHSI OPTaHU3MOBY» UCHIOIB3YIOTCS CIECAYIOIINE TEXHOIOTHH:
. KelicoBass TexHoJoruss — (GopMa JUCTAHIIMOHHOTO OOydYeHHs, OCHOBaHHas Ha
MPEJOCTaBICHUN O0yJaromuMcsl HH()OPMALMOHHBIX 00pa30BaTEeNbHBIX PECYpcOB B  BHJE
CHEIHATM3UPOBAHHBIX  HAOOpPOB  y4eOHO-METOAMYECKUX KOMIUIEKCOB C  HCIOJIb30BaHHEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHGOpMaIuu (KeicoB);
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. MHTEPHET-TEXHOJIOTH — CIIOCO0 TUCTaHIIMOHHOW mepeaayr uH(OpMaIK, OCHOBAHHBIM Ha
UCIOJIb30BAaHUU TJI00ANBbHBIX M JIOKAJIBHBIX KOMIBIOTEPHBIX CeTel Al oOecreueHus: 1ocTymna
oOyyaromuxcs K HH(POpMAMOHHBIM 00pa30BaTeNbHBIM pecypcaM U i (OPMUPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPraHU3allMOHHBIX, TEXHUYECKUX M MPOrPaMMHBIX CpPEICTB
peanu3aly M YOpPaBICHHUS YYEOHBIM NPOIIECCOM HE3aBHUCMMO OT MecTa HaXOXICHHS €ro
cyonekToB. Mcnons3yercs ObpazoBarenbubiii mopraa UI'Y — educa.isu.ru.

VIiIl. OHEHOYHBIE MATEPHAJIBI VIS TEKYHIEI'O KOHTPOJIA U
IMPOMEKYTOYHOM ATTECTAIIUA

Ouenounvle mamepuanst 0151 6X00H020 KOHMPOJIA

B kadecTBe OIIGHOYHBIX CPEACTB [JIi BXOJHOTO KOHTPOJS OIEHKH YpPOBHS 3HAHHM
CTYICHTOB HCIIONB3yeTcs cobecenoBanue. B mporecce cobecenoBaHUS OIIEHMBAETCA YPOBEHB
BIIaJIcHUsI 0A30BBIMU 3HAHHUSIMHU, YMEHUSIMHU, HAaBbIKAMU, HEOOXOIMMBIMH JIJIsl Hadasla 00y4YEHUs 10
JUCHUILIMHE «DKOJIOTHSI OPTaHU3MOBY», ONPENENseTCS CTENEHb BJIaJCHHUS HOBBIM MAaTEpHUAIOM 10
Hayaja ero u3y4eHusl.

Ouyenounvie mamepuanvl MmeKyuye20 KOHMPOaA (Popmupyromcsa 6 coomeemcmeuu ¢

JIHA ynueepcumema
Texymuit KOHTPOJIb OCYIIECTBIISETCS B TEUEHUE BCETO BPEMEHU M3YUCHUS TUCITUTINHBI.
B pamkax aucHMIUIMHBI «JKOJOTHS OPTaHW3MOB» HCIIOJIB3YIOTCS CclieAyronme (HopMbI

TCKYIIETO KOHTPOJI.

- YCTHBIH OIpOC;

- cobecenoBaHue;

- KOHTpOJIbHAs paboTa;

- IUCKYyCCHS,

- TECT;

- pedpepar;

- MIChbMEHHas paboTa

- KOHTPOJIb CAMOCTOSTEIbHON PaboTHI.
DOH OIICHOYHBIX CPEJICTB BKIIFOYAECT:

- (hoH TECTOBBIX 3aJaHMIA MO TUCITUTUINHE;

- TeMaTHKa KOHTPOJIbHBIX M MUChbMEHHBIX PaboT;

- TEMaTUKa U BOMPOCHI K CEMUHAPCKUM 3aHITHSIM;

- IepeveHb TeM pedepaTos;

- BOMPOCHI [1s1 camocToaTesbHoro uzyuenus (CPC);

- BOIIPOCHI JIJIsl DK3aMEHa;

- KPUTEPUH OLIEHKH 3HAHUU CTYJIEHTOB.
Ha3nauenwne O1leHOYHBIX CpecTB: ChOPMHUPOBAHHOCTD 3asiBieHHBIX B 1. |l komnerentuii: TTK-

JleMOHCTpallMOHHBbIE BAPHMAHTHI TECTOB JIJIsl TeKyIero KoHTpoas (Moayas 1. «Ikosorus
MHMKPOOPTaHU3MOB»)
1. [lcuxpoduiibl — 3TO MUKPOOPTaHU3MBI, CITIOCOOHBIE K POCTY:
a) npu temneparype 0 °C
0) npu Temmepatype Bbie + 45 °C
B) B quamnasone temiepatyp ot +10 qo +45 °C
I') Ipy HU3KUX 3HadeHus pH
2. CTpyKTypupOBaHHass CHMOMOTHYECKAs acCOIMALUs U3 JBYX MM OOJBLIET0 Yuclia BUIOB
Pa3IMYHBIX MUKPOOPIaHU3MOB C BBICOKOM CTETEHBIO UHTErPAllUM UX METa0O0JIM3Ma Ha3bIBACTCS:
a) KOHCOPLUYM
0) meTabno3
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B) CUHTPOGUS

') aHTHOHO3

3. Kakas u3 HIKe NMepeyucleHHBIX TPy OaKTepuil SIBJISAETCS OCHOBHBIMU MPOyLIEHTAMU
CEpOBOIOPO/Ia B BOJIOCMAX

a) THOHOBbIE OaKTEpUU

0) mypmypHbIE CepHBbIE OAKTEPUH

B) 3€JICHBIC CEpHBIE OaKTepUn

r) cyabdarpeynupyroime 0akTepuu

JleMOHCTpaIMOHHbIE BAPHAHTHI TECTOB ISl TEKYIIero KOHTPoJist (MoayJnb 2. «IKoJiorust
pacTeHmii»)
1. ®oTOCHHTETHYECKHUH alnapaT paCTUTEIBHOM KICTKH JIOKAJIM30BaH B:
a) KJICTOYHBIX MeMOpaHax
0) MeMOpaHe XJIOPOILJIAaCTOB
B) CTPOME XJIOPOILJIaCTOB
r) MeMOpaHe ¥ CTPOME XJIOPOILIACTOB
1) IUTOIJIa3Me
2. Tum cBsi3aHHOMW BOJIbI, HAKOOJIEe CBOMCTBEHHBIN /ISl 000JI0UEK PACTUTEIBHBIX KIIETOK:
a) KOJIJIOMIHO CBSI3aHHAs
0) OCMOTHYECKH CBSI3aHHAs
B) KalluuisipHast
T') IUNICHOYHAS
3. K opranorenam otHOCSATCSI:
a) Pb
0) Cl
B) O
r)S
0K
e) Ca

JleMOHCTpPalMOHHBbIE BAPHAHTHI TECTOB /LISl TEKYIEro KOHTPoJst (Moayasb 3. «IkoJiorust
JKHBOTHBIX»)

1. B uucno cpenooOpa3zyromux ¢GakTopoB HE BXOIST:

a) Boaa

0) mouBEHHBIN pakTop

B) HUBAJIBHBIN (aKTOp

I') OXKapHBIN (hakTop

2. Ilpu mpojosrKaroneMcss yBeITUUYEHUH YUCIEHHOCTH TMOMYJISIMU MOCIeIHUM B JEHCTBUE
BCTYIAET CICAYIONMINN PETYIUPYIOMUN (hakTop:

a) BIMsHUE MH(EKIIMOHHBIX 3a001eBaHuI

0) BIUSTHUE XUIITHUKOB

B) BHYTPUBUIOBAsI KOHKYPEHIIUS

T). BJIUSIHUE [1apa3uToB

3. JluHamka CMEpPTHOCTM B pa3HBIX BO3PACTHBIX TIpylnax y a(puUKaHCKOro CIIOHA
OTIHCHIBAETCS:

a) KpUBOU AP030(UITBI

0) KpUBOW THUIPHI

B) JJOTUCTUYECKON KPUBOMH

T') KPUBOM YCTPHIIBI

4. KoneGaHusi YMCICHHOCTH YYaCTHHUKOB B3aWMOOTHOIICHUH B CHCTEMK «XMITHHK-KEPTBa»
UMEIOT BUJ:
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a) aBTOKOJIeOaHU I

0) MasITHMKOBBIX KOJIeOaHUI
B) TapMOHHMYECKHX KOJIeOaHUI
I') MEXUHHYECKUX KOJIeOaHU

0.
1.
12.
13.
14.
15.
16.
17.

RBoOoo~NO RN E

1
2
3
4

Tembi pedepaton (MoayJib 1. «IK0JI0rusi MUKPOOPTaHHU3MOBY)
MonekysipHO-OMOIOTUYECKUE METOBI U3YUCHUS CTPYKTYPBI MEKPOOHBIX COOOIIIECTB.
MHOKeCTBEHHBII CTPeCcC Yy MUKPOOPTaHU3MOB — 3710 WK 01aro?
duzndeckas Koonepamnusi B MUKPOOHOM COOOIIECTBE.

[{uano-6akTepuanbHOE COOOIIECTBO KAaK MPOTOTHI B3aUMOJICHCTBUS B COOOIIECTBE.
buonnenku.

[TarorenHble MUKPOOPTraHU3MBI, IEPEAAIOLIUECS KAMEIbHO-BO3AYIIHBIM ITyTEM.
OxeaHBbI Kak cpejia OOUTaHWSI MEKPOOPTaHH3MOB.

MukpoOHbIe co00I1IeCTBa THAPOTEPMAIBHBIX BEHTOB.

Crpareruu napa3suTusmMa y MUKpOOPTaHHU3MOB.

buopemenuanus HeTe3arpsA3HEHHBIX MTOYB.

MukpoOHas aerpananus KCeHOOUOTHKOB.

buoreorexHon0rus METaMIOB.

MukpoOHOJIOTHYECKHE METOBI IEPEePaOOTKU TBEPIBIX OBITOBBIX OTXOJIOB.
buonoruueckast OUMCTKA CTOYHBIX BOJ.

Hcnonbs3oBanre MEKPOOPTAaHU3MOB ISl IIOJTy4YeHHs] OMOTOTIMBA.

[Tpou3BOICTBO U KUCIIONIL30BaHNE OMOMPENapaTOB HA OCHOBE a30T(PUKCUPYIOUINX OaKTEPU.
[ToBpexaeHuss MUKpOOpraHU3MaMHu MaTEPHUAJIOB U CITOCOOBI X 3aIlIUTHI.

Tembl pedepaToB (Moayab 2. «KIKOJOTUsSI PACTEHHID)
Tema 1. Céem u e20 enruanue Ha CmpyKmypy u GYHKYUU pacmenuii u ux nOnyaayuil

. CBer kak 00TaHMKO-reorpaduueckuii haxkrop.

. CBeTOBOM peXUM JIPEBECHBIX OPOJI.

. CBeTOBOI1 pexXUM pacTeHHUH U ypOKallHOCTb.

. Ucnonp3oBaHue COTHEUHOW SHEPTHU OT/AENbHBIMU TPYIIIAMU PACTEHHUM JUIs POU3BO/ICTBA

OMOMAacCHI.

5

—_—

W N

AW N =

. OcobenHocTu OTOCHHTE3a pACTEHUI pa3HbIX KIMMATHYECKUX 30H U )KU3HEHHBIX (HOpM.
6.

Bnusiaue cBeta Ha GOTOCHHTE3 M TPAHCIIUPAIHUIO.
Tema 2. Tennosoit pesxrcum

. I3MeHenus TenaoBoro pPEXuMa B PAa3JIMYHBIX TUIIAX PaCTUTCIBHOCTH.

Tema 3. Boonwtit pesxrcum

. [Ipucnioco0enust KOpHE pacTeHHI K BOTHOMY PEXUMY MTOUB.
. B3auMOOTHOIIIEHHE PACTUTENIBHOIO IIOKPOBA C OCAIKaMHU.
. boranuko-reorpaduueckoe 3HaueHHE BOJHOTO peKUMa MOYB.

Tema 4. Ioagpuueckue u opozpaguueckue paxmoput

. Poib 351eMEHTOB MMHEPAIBbHOTO MUTAHUS ISl PACTEHUM.

. OKojoru4eckoe 3HaueHue pH NOUBBI U OTHOLIEHHUE K HEN PAa3JINYHBIX TPy PACTEHUH.
. NUHIMKanms noYBEHHO-TPYHTOBBIX YCIIOBHI IO PACTEHUSAM U PACTUTEIBHOCTH.

. Bnusaue penbeda Ha nepepacipenesieHue KIMMaTHYeCKUX U MOYBEHHBIX (DaKTOPOB.

Tema 6. Ocodennocmu cmpykmypol, QyHKYUUOHUPOBAHUA U OUHAMUKU PACHUMETbHBIX
nonynayui
Tunsl IpOCTPaHCTBEHHOTO PacHpeIesIeHNs PACTUTEIbHBIX MOMYISIUH.
Crennuka pocta paCTUTENBHBIX MOMYITSIIIHH.
Tema 7. [lonynayuonnaa cmpykmypa euoa

. I'eorpaduyeckne 1 3KOJIOTUYECKHUE MOMYISIUN PACTCHHH.
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BOHpOCLI AJIS MOATOTOBKU K CECMUHAPCKUM 3aHATHAM (MO[[yJ'IL 2. «IkoJ0rUsA pQCTeHHﬁ)))

N

=

=

N

=

=

Tema 1. Céem u ezo enuanue na cmpykmypy u QyHKUuu pacmenuil u ux nonyaAyuil
CaeroBas (aza ¢porocunTesa.
TemuoBas aza ¢poTocunresa.
3amuta pedeparoB (IokIad + MPE3eHTAIUS ) 10 TEMaM, yKa3aHHBIM B Tadimie 4.2.
Tema 2. Tennoeoii pexncum
TernnoBon pexum.
3amuTa pedepatoB (H0kad + Mpe3eHTaIUs) 10 TeMaM, yKa3aHHBIM B Tadnuie 4.2.
Tema 3. Boonwtii pexcum
Boanslii pexxum.
3amuTa pedeparoB (IokIad + MPE3EHTAIUS ) 10 TEMaM, yKa3aHHBIM B Tadyuie 4.2.
Tema 4. I0agpuueckue u opozpaguueckue gpaxmopol
Onaduueckue u oporpapudeckue GaKTopsl.
Kpyrosoport a3zora
3amuTa pedeparoB (okIa + MPE3eHTAIs) 10 TeMaM, YKa3aHHBIM B Ta0wuie 4.2.
Tema 5. Buomuueckue e3aumooeiicmeus
buoTtnyeckue B3auMoeHCTBUSA.
Tema 6. Ocobennocmu cmpykmypol, (GYHKYUOHUPOBGAHUA U OUHAMUKU PACIMUMETbHBIX
nonynayuu
Oco0eHHOCTH CTPYKTYpPHI, QYHKIMOHUPOBAHUS I TUHAMUKU PACTUTEIbHBIX MOMYISIUI.
3amuTa peeparoB (oK + MPE3EHTAIUS ) 10 TEMaM, yKa3aHHBIM B Tadyuie 4.2.
Tema 7. llonynayuonnaa cmpykmypa uoa
[TonynamuonHast CTpyKTypa BHUIA.
3amuTa pedepatoB (I0kIad + Mpe3eHTaAIus) 10 TeMaM, yKa3aHHbIM B Tadnuiie 4.2.

Bonpocs! 1151 MOATOTOBKH K KOHTPOJIbHBIM padoram (MoayJib 2. «IK0JIOTHS pacTeHHiD))

N

=

Tema 1. Céem u e2o énuanue na cmpykmypy u QYHKyuu pacmenuit u ux nonyaayuil

CgeroBas ¢aza ¢poTtocuHTe3a.
TemHuoBas (aza ¢porocunTesa.
Tema 3. Boonwtii pexcum
Bonnslii pexum.
Tema 4. I0agpuueckue u opozpaguueckue gpaxmoput

1. Kpyrooport azora.

Ol{eHOIIHble Mamepuaibl ons npomeofcymoqnoﬁ ammecmayuu 6 ¢0pM8 IK3amena.

<D0pMa HpOMC)ICYTOQHOﬁ arreCTaluu — IK3aMeEH. OC »sToro TuIa JOJIDKHBI BBIABIIATH

CTETIEHb OCBOEHHUS TEOPETHMUECKHUX 3HAHMM Kak 0a3zy il pOpMHUpOBaHUS KOMIIETEHIH,
YMEHUS UX MPUMEHSATh B CUTYaLUsAX, MOJCIUPYIOIIMX MPO(eCcCHOHAIBHYIO NeSTEIbHOCTD, a
Takxe chOpMUPOBAHHOCTH 3asiBNIeHHBIX B 1. |1l kommerenmmii: T1K-2.

IMpumepHbIii ciucok BonpocoB K 3k3ameny (Moayasb 1. «9K010rHsi MUKPOOPTaHU3MOB)
1. Tlpeamer, 3ajmaud, HaANpaBICHUS OSKOJOTUM MHUKPOOPraHU3MOB. MeTOIbl 3KOJOTHU

2.

3.

MUKPOOPTaHU3MOB.

HcTopus pa3BUTHs SKOJIOTUH MUKPOOpPraHu3MoB kak Hayku. Paboter C. H. Bunorpanckoro,
M. beiiepunka, b. B. Ilepdunsesa, H. I'. XonoaHoro u map.

BnusiHue MONEKyJISpHOTO KHCIOpOJa HAa MHUKPOOpPraHu3Mbl. Tokcudeckue 3¢QeKTh
MOJIEKYJISIPHOTO KHMCJIOPOJA W €r0 IMPOU3BOAHBIX. 3AIUTHBIE MEXAaHU3MbI KJIECTKH [ pymIibl
MHUKPOOPTaHNU3MOB 10 OTHOIIEHUIO K KUCIOPOY.

BiusHue BBICOKMX M HU3KUX TEMIIEpaTyp Ha >KH3HEAEATEIbHOCTH MHUKDPOOPTaHHU3MOB.
[Ncuxpodubl, Me30¢uiibl, TepMOGUIBI. MeXaHU3MBI ICUXPO- U TEPMO(PUITHH.
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10.

11.

12.
13.

14.

15.
16.

17.

18.

19.
20.
21.

22.
23.
24,
25.
26.
27.

28.

29.

30.

31.
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Hcnonb30BaHne BBICOKUX TEMIIEPATYp JUIsl MHAKTUBALUM MUKPOOPIaHU3MOB.
Hcnonb30BaHre HU3KUX TeMIIEpaTyp IJs XpaHEHHs KyJIbTYp MUKPOOPTaHU3MOB.

Bmussane pH  cpeapl  Ha  KM3HENESATENBHOCTh  MHKPOOPTaHU3MOB.  AUMAO(DWUIIEI,
HenTpodmibl, ankanodwmisl. Mexanusmel pH-romeocrasa.

BnusHue BOAHONM AKTUBHOCTH Cpedbl Ha JKU3HEIEATEIBHOCTh MHUKPOOPIraHU3MOB.
lanoduibl. Ocmoduibl. MexaHU3MbI MPHUCIOCOONIEHUSI K OCMOTHYECKOMY COCTOSIHHIO
cpenst. Keepodumusi.

@DOTOCUHTETUYECKH aKTUBHAs paguanus ais pasHbix rpynn ¢otorpodoB. Bnusaue Y-
U3JIy4yeHUs, HWOHU3MPYIOIIEr0  M3JIy4€HHS Ha  MUKPOOPIaHWU3Mbl.  MeXaHU3MbI
PaanoyCTONYUBOCTH.

BnusiHue ruapocTaTHYECKOro JaBJICHHUsS HA JKU3HEIEATEIBHOCTh MHKPOOPTaHU3MOB.
BbapodunbHbie MUKpoopranu3mMbl. Mexanusmbl 6apodumum.

BnusiHue TsKENbIX METAUIOB HAa MHKPOOHYIO KJIETKY. MexaHM3Mbl MOBPEXJIAOLIET0
JeicTBUs. Y CTOMUYNBOCTh MUKPOOPTAHU3MOB K TSKEIBIM METaJlIaM.

KonuenTpamus nmutaTenbHbIX BEMIECTB 1 MUKPOOpraHu3Mbl. KOmuoTpogsl 1 01UTroTpOdBI.
[Ipucnocobnenne k ¢Gu3MUECKUM YCIoBUSAM cpenbl. Takcucwl. Anre3us. OnuuTHI,
TUTOGMIBHBIE OpraHu3Mbl. KpeHopHIIbL.

MukpoOHOE COOOLIECTBO Kak IEIOCTHOCTh. TepMoJuHaMHYecKue TpeOoBaHUA K
COOOMIECTBY U OTJEIBHBIM OPTaHU3MaM B HEM.

Tpoduyeckue B3auMOOTHOIIEHUSI B MUKPOOHOM coob1iectBe. Koomnepatius 1 KOHKYPEHIIHSL.
DKo(u3noIOTHUecKre Tpymibel B coodmectBe. [lepBuuHble MPOAYIEHTHI. JeCTpyKTOPEI.
lMunponutuku u quccuntpodsl. [lepBUyHbIC U BTOPUYHBIE aHAIPOOHI.

['unporeHoTpodHbie U aleToTpoPpHBIE MUKPOOPTraHU3MbI. AHaIPOOHOE OKUCIIEHUE JIETYYNX
KHUPHBIX KHCJIOT: MPSAMOE OKHCIICHHUE U Pa3I0KeHUE CUHTPO(PHBIMI MUKPOOPTaHU3MaMHU.
Konkypenuus 3a cyOCTpaT M NpaBWIO KOHKYPEHTHOTO BbITeCHEHHUS. JKu3HEHHbIE
crpareruu. K-ctpareru, r-crpareru, L-ctpatern. KoHkypeHLus Mexay TIpynmnamMu B
COOOIIIECTBE.

[TpoTkoonepanus u aHabOIMUECKast CHHTPO(USL.

AHTUOMO3 ¥ TPOAYKIMS (PU3UOTOTUYECKH AKTUBHBIX BEILIECTB.

dusnueckas opraHuszalnus MHUKpPOOHBIX cooOmiecTB B mpocTpaHcTBe. [IpocTpaHCTBeHHas
OpraHM3alys B3aUMOJICHCTBYIOIUX IPYII MUKPOOPraHU3MOB. Daudukaropsl. buonnenku.
XJ1011BS1.

PazButue cooOmiecTBa OT KOJTOHM3AIMH 10 KinMmakca. Cykieccus.

MeTtaHoreHHoe cOO0IIEeCTBO.

CynbshunoreHHoe cooOIIeCTBO.

AHokcurenHoe GoToTpopHOE COOOIIEeCTBO.

AspobHOE co00I1IECTBO.

B3anMooTHOIIIEHUST MUKPOOPTaHU3MOB € O€CIO3BOHOYHBIMU KMBOTHBIMH. [IpoKapHOTHI U
npotuctbl. CHUMOMO3bI  TPOKAPUOT W MOPCKHX  OECMO3BOHOYHBIX  KHUBOTHBIX.
MuKpoopranu3Mbl — CHMOHOHTBI HACEKOMBIX. DHTOMOIIATOT'€HHbIE MHUKPOOPTaHU3MBI.
Hcnonb30BaHWe HSHTOMOMNATOI€HHBIX MHUKPOOPIaHU3MOB JUISI CO3JIaHUSL IKOJIOTUYECKH
0€30MacHbIX CPEACTB 3aIUTHI PACTEHUH OT BPEIHBIX HACEKOMBIX.

B3auMoOTHOIIEHHSI MHKPOOPTraHM3MOB C TIO3BOHOYHBIMU KMBOTHBIMH. CHMOHOHTHOE
numeBapenue. CumOuorpopHoe nuranue. HopmanbHas Mukpodiaopa degoBeka U ee
byHKIIIH.

B3anMooTHOIIEHUS MUKPOOPTaHU3MOB C PACTCHUSMU.

[Tapa3uTu3M Kak cTpaTerusi KM3HU MHKPOOPraHu3MoOB. [laToreHHble MUKpPOOPIaHU3MBI.
[TaTorenHocTh M BUPYNEHTHOCTb. LDso, DLM. ®@akTopbl maToreHHoCTH.

Ponp mMukpoopranuzMoB B (opmupoBaHuu aTMochepsl. JpIXxaHue MOYBBI M MPOIYKIIHS
CO,. Tazorenepupyromue aHadpoOHbIE cooOmecTBa. OKHCIUTENbHBIN OaKTepHaTbHBIHI

buneTp.
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. ATmocepa kak cpega  obutaHus ~ MHKpoopraHu3mMoB.  CrocoObl  TONamaHus
MUKpPOOPTraHU3MOB B BO31yX. Mukpoduopa Bo3ayxa. Muxpodiaopa Bo3ayxa 3aKpbITHIX
nomenieHuii. MUKpOOHBII a3p0307Ib.

XapakTepucTuka BOJAOEMOB KakK Cpelbl oOuTaHus MUKpoopraHusmoB. Crpatudukanus
BOJI0EMOB. MUKPOOHBIE COOOIECTBA SMMIMMHHOHA, THIIOJIMMHUOHA, UIOBBIX OTJIOKEHUH.
Oprpudukanus BojgoeMoB. CamMoouyMIlleHHE BOJOEMOB. 30HBI  CalmpoOHOCTH U
MH/IUKATOPHBIE MUKPOOPTaHU3MBI.

[TouBa kak cpena o6UTaHKU MUKpOOpraHu3MoB. TBepaas ¢a3a mousbl. AAre3usi IOYBEHHBIX
Mukpoopranu3MoB. JKuakas ¢aza mouBbl. [a3oBas  dasa mouBbl.  [IpuHUMN
MHUKPO30HAJILHOCTH.

MukpoOHbIi ysl. ABTOXTOHHAsI U 3UMOTeHHasi MUKpoduiopa moussl. [1yn merabonnToB B
nouBe. Pojb MUKpOOpPTraHW3MOB B Ipolieccax Mo4BooOpazoBanus. MukpoOHas cyKieccus B
MOYBe.

Posib MUKpOOpPraHu3MoB B OMOTE€OIIEHOTUYECKOM OOMEHE BELIECTB: y4acTHE B KPYTOBOPOTE
yriepoaa, a3zota, cepsl, hocdopa, xKenesa.

Ounctka cTOYHBIX BOA. AdpoTeHKU. MetanTeHkU. CooOIIecTBa OUHUCTHBIX COOPYKEHHIA.
OuncTka BOABI 71 TOTPEOICHNUS.

O6paboTka TBepABIX OBITOBBIX 0TX0a0B. Komrmoctupoanue. TBepaodaszHas aHa’dpoOHas
dbepmeHanms.

Hcnonb30BaHre MUKPOOPTaHU3MOB JIs OMOpEMeInallii 3arps3HEeHHbBIX CPEel.

MuxkpoOHas gerpaaanus KCCHOOMOTHKOB.

[Tonydenue 6uoTomIMBA.

BakrepuanbpHas THIPOMETAITYPTHS.

[ToBpexx1eHUsI MUKPOOPTaHW3MaMU MAaTE€PUaIOB U CIIOCOOBI UX 3allUTHI.

IIpumepHBIH CIMCOK BONPOCOB K dK3aMeHy (MoayJib 2. «IK0JIOTHSI pACTeHUI)
Ocobast posib pacTeHuii B Onocdepe Kak mpeodpa3oBaTesieil SHEPTUH.
®dotocunTtes. Onpeaenenue, 3HaueHue. [IpuHIUN feeHns Ha CBETOBYIO U TEMHOBYIO (hazbl.
@DOTOCUHTETUYECKUE MUTMEHTBI, 0COOEHHOCTH XUMHUYECKON CTPYKTYpBI, KJIacCUPUKALUI U
GbyHKIUH. SIBIeHNE XpOMATUYECKOM aanTalliH.
CrpykTypa nHcTa Kak OCHOBHOTO (DOTOCHHTETHUECKOIO OpraHa pacTeHHMH M Xjopoluiacta
KaK opraHesuibl (POTOCHHTE3A.
CeeroBass ¢aza ¢orocunteza. Dortodusmueckniit ©  (HOTOXUMHUECKUH  ATarbl,
MIPEJCTaBICHUE O CBETOCOOUPAIOIIEM KOMILIEKCE U PEaKIIMOHHOM LIEHTpeE.
CeeroBas (aza QorocuHTe3a. DIEKTPOHTPAHCIIOPTHAS II€Th, OCHOBHOW KOMITOHEHTHBIN
COCTaB U MPUHIUIM PabOTHI.
Mexanusm obpazoBanust AT® B cBeToBo# (paze ¢porocunTtesa. [IoHATHE 0 HEIMKIMIECKOM,
LUKIMYECKOM U MCEBIOLUKINYECKOM (OTOPOCHOPHUINPOBAHUH.
Temuonas aza ¢porocunresa. C3-myTh BOCCTAHOBIIEHHUS YTIEKHUCIIOTO Ta3a 0 YIIIeBOIOB.
PazHooOpasue myTeil BOCCTaHOBJIEHHUS YIJIEKHCIOrO ra3a J0 YIJIEBOJAOB KaK pe3yibTar
aJlanTalnuy pacTeHUil K ycnoBusiM mpouspactanus. llpencrasnenue o doroasixanuu, C4-
nytu 1 CAM-merabonusme.
Dkonorust GOTOCUHTE3A.
@DOTOCUHTE3 U MTPOLYKTUBHOCTH PACTEHUH.
Bona xax akxomorumdeckuii paktop. OU3HKO-XUMHYECKHE OCOOCHHOCTH BOJABI. POJIb BOJBI
JUISL PAaCTEHUM.
@®opMbl BOJIBI B IOYBE, IMMYTH MOCTYIJICHUS U NEPEABHKEHUS BOJBI IO PACTEHUIO.
Tpancnupanus u ee peryssus.
3acyX0yCTOHYMBOCTh PaCTeHHM. XapaKTepUCTUKa KCepoPHUTOB.
BbrorenHsle 371eMEHTHI, UX KIacCU(PHUKAIHS, (PU3NOIOTHUECKAs POIIb.
MexaHu3Mbl TOCTYIICHUSI MUHEPATBHBIX BEIIECTB B PACTEHUSI.
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A30T, ero poib A pacTeHuid. buomorndeckas azordukcarus.

Kpyrosopot azota B npupoze: aMMOHUGUKALMS, HUTPUDUKALMSL, AEHUTPUDUKALHSL.

Cepa u ocdop. Ponb a1 pacreHuit, KpyroBopoThl B IPUPOIE.

DKOJIOrH4YecKoe 3Hau€HHE CTPYKTYpPbI I0YBbI, IOUBEHHBIE KOJIIOU/IBI.

Crenuduka cTpyKTypsl U QYHKIIMOHUPOBAHUS MOMYISIUI reMuo(pUTOB U CIIMO(PHUTOB.
DKOJIOTHYEeCKHE TpPYNNbl PACTEHUH 10 OTHOILIEHHIO K BOJHOMY pEeXHUMY. OKOJIOro-
Mopdooruueckue u (HrU3N0IOrHIecKue 0COOEHHOCTH TUTPOPHUTOB U THIPOPHUTOB.
TennooOMeH B ci10€ TpaBsSHUCTBIX PACTEHUH.

TernoBou pexuM Jieca.

DKOJIOTHYECKHE TPYIIbl PACTEHUH IO XOJIOAOCTOMKOCTH. AHaTOMO-MOpdoioruyeckue u
(bu3MONOrNUecKue aJanTai pacCTeHNUH K HU3KUM TeMIIepaTypam.

DKosornyeckre MoJU(pHUKaAILMK U KOJIOTMYECKHE TUIIbI PaCTEHUH.

doTorneproan3M, ero IKoJIoruieckoe 3HadyeHne. GoTonepruoaudecKue rpymibl pacTeHUH.
KapnunanbHble TOUKY TUApaTyphl, X 3HadeHue. ['uaparypa u Mopdosorus pacTeHuil.
AnatomMo-MopQororuuecKue u GU3NOIOTHIECKUE OCOOCHHOCTH KCEPOPHUTOB.
DKOJIOTHYEeCKHE TIpYIIbl PACTEHUH IO KAPOCTOMKOCTH. AHATOMO-MOP(OJIOrHUEcKue,
(bu3NOIOTrNYECKUe IPUCTIOCOOICHHS PACTEHUH K BRICOKUM TEMIIEPaTypaM.

DKOJIOTHYECKOE 3HAu€HUE TPaHyJOMETPUYECKOIO COCTaBa II0YBBI, €ro BIUSHHE Ha
BO3JYLIHBIN, TEIJIOBOW U BOJHBIN PEKUMBI.

OcHOBHbIE HallpaBJIeHUs B KJIaCCU(PUKALNUY )KU3HEHHBIX (HOPM pacTeHHH.

XKuznennsie popmel pacrennii mo K. Paynkuepy.

Crnenuduka 3Kk0Tona BEpXOBBIX 0OJIOT M IKOJIOTHYECKHUE OCOOCHHOCTH UX PACTCHUM.
lanodutsl, ux anaromo-mMopdosoruueckue u ¢puznonornueckue ocobenHoctu. Cneunduxa
Pa3IUYHBIX THUIIOB 3aCOJIEHHBIX MECTOOOUTAHHH.

Cucrema xu3HeHHbIX popm U. I'. Cepebpsikosa.

OCHOBHbBIE THIIbI B3aMMOOTHOIIEHUN MEKIY PaCTCHUSIMHU.

IMpumepHBIii ciucoK BONpocoB K dk3ameny (Moayb 3. «IK0JI0THsI KUBOTHBIX»)
3aznauu, MpeIMET, COAEPKAHUE IKOJIOTUH.
MeTobI KOJTOTHH.
OKOCUCTEMHBIN U MOMYJIALUOHHBIN MOAXOABI B DKOJIOTHH.
[TonyAnus, 3K0JI0rM4ecKasl ¥ TeHETHYECKask TPAKTOBKH ITOIYJISALIMH.
Tune! nomynsnuit. Kareropun no cnocoGHOCTH K CaMOBOCIIPOU3BEICHUIO.
buonoruueckuii monuMopdusM B MOMyJAIUAX.
Cratudeckue U JUHAMHYECKHE NTOKA3aTENN MOMYIISIIIUHU.
UKCIeHHOCTh U IIJIOTHOCTD MOMYJISALHAH.
@DaKTopbl, OrPaHUYMBAIOLINE PACIIPOCTPAHEHHE 0CO0EH U MOMYISAIHIA.
CooTHoOIIEHHE MTPOLIECCOB, ONPEAEIAIONINX JUHAMUKY YUCIEHHOCTH MOITYJISIIUN.
TaGnuiel 1 KpUBbIE BEDKUBAHUS.
OKCIOHEHIMAIbHAs MOJIENIb POCTA YUCIEHHOCTH nonyisanuil. [Ipumepst
9KCIIOHEHIIMAJIBHOIO POCTA.
Jlorucrrueckast MOJENb pOCTa NOMYJISALUN.
Pa3Hble TUTIBI 9KOJIOTHYECKHUX CTPATETHid: «1» U «K», TUITBI OPraHU3MOB IO CTPATEruu
BBDKUBAHMSL.
[uknnueckue KojaeOaHus YUCICHHOCTH.
OTHOImEHN XUITHUK—XKEPTBA. Peakus XUIHNKA HA YBEITUYCHNE YHCICHHOCTHU XKEPTB.
KonBosronust XMIHUKa 1 5KepTBBI. [IpuMepsl 3alUThl pacTeHUi OT BbhlenaHus gpurodaramu
Y TUIAHKTOHHBIX PauKOB OT BBIEAAHUS IUIAHKTO(aramu.
KonkypeHuus, OCHOBHbIE ()OPMBI.
[IpyHIMI KOHKYPEHTHOTO UCKIFOYECHHS.
DKojoruyeckasi HUIIA.
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21. MexBu0Basi KOHKYPEHITUS B TIPUPO/IE.
22. ®opMbl U30JIALUN MEX]TY MONYISIUIMU.

Paspaborumxm:

ZC/W‘G’ noueHT O. @. Barunna
(noanuce)

nouent H. C. 3abaHoBa

Fr—
(PIITUCH)
$7~ V%&LW JoueHt T. M. SIHuyk

(r19 UI/ICB)

noueHt B. I1. Camycenok

S g
( TIO/IITHCH)

[Tporpamma cocraBiena B cootBercTBHH ¢ TpeboBanusmMu OPI'OC BO no HampaBieHHIO

05.03.06 «DKonoTMs W MPUPOIONONB30BAHHE» NPOGUIIO MOATOTOBKH «DKOJOIMYECKas
DKCIIEPTH3AY.

[Iporpamma paccmMoTpeHa Ha 3aceiaHiu Kadeapsl MUKPOOHOIOTHH

«27» anpens 2021r. %//
[Mporoxon Ne8  3aB. kadenpoit /, b. H. Orapkos

/7
IIporpamMma paccmoTpena Ha 3aceianuu Kadeapsl GHOXMMHHM, MOIEKYJSIPHOM OHONOTHH H
I'CHETUKH
«29» anpens 2021r.
IIporokon Ne 7 3as. kadpenpoit (Ce— C. B. Ocunosa

[Iporpamma pacecMoTpena Ha 3aceanuu Kadeapsl 60TaHUKA

« 30 » anpenst 2021r.

ITporokon Ne4  3ag. xapenpoii X A. B. JlumTBa
/ 7

[Iporpamma paccMOTpeHa Ha 3aceJaHAHU Ka(beﬂplyor 03BOHOYHBIX U SKOJIOTHH

«23» anpens 2021r. / \
[porokon Ne 8 3as. kadempoit 2
rd

A. H. MatBeeB

Hacmoswyan npoepamma, ne moowcem 6vimb 6ocnpoussedena Hu 6 Kaxkoi ¢opme 0Oe3
NpedsapumenbHO20 NUCbMEHHO20 pas3peuenus Kageopsl-paspabomuuxa npozpammoL.



