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l. Leuab u 321244 AUCUUIINHBI

Henab: usydyeHue poyid pacTEeHUl W JKUBOTHBIX B (OPMUPOBAHMM CTPYKTYpPHl U
(yHKIMOHUPOBAHUM COOOIIECTB Pa3sHOTO paHra M BIMSHUS HAa HUX SKOJIOTUYECKHUX (DAKTOPOB,
CTPYKTYPHBIX u (hYHKIIMOHATIBHBIX 0COOEHHOCTEH MHUKPOOHBIX COOOIIIECTBA,
B3aUMOJICHCTBYIOIIUX CO CPENO CBOErO0 OOWTAaHHS HAa OCHOBE TPO(PUUYECKUX CBA3CH,
BKJIIOUYAIOLIMX XHMHUYECKHe TpaHchopMmalnuu BemiecTB, (OPMUPOBAHHE CHOCOOHOCTEH
UCTIOJIb30BAaTh MOJyYCHHbIE 3HAHHS B HAyYHO-HCCIIEI0BATENbCKON U SKCIIEPTHO-aHATUTHUECKON
JESITEIbHOCTH.

3amaun:

- OBIIQJICHHE KATErOPUMHBIM ammnapaToM, OCHOBHBIMU MOHSTHSMH, 3aKOHAMHU HKOJIOTUH,
MO/JIEJISIMU B3aUMOOTHOIIICHHH KOMIIOHEHTOB 3KOJIOTMYECKHX CHCTEM;

- U3y4YEHHE COBPEMEHHOI'O COCTOSTHUS U MIEPCIEKTUB PA3BUTHUS IKOJIOTUU OPTaHU3MOB;

- O3HaKOMJIEHHE C DKOJIOTr0-(PpHU3UOJOTHUYECKUMH OCOOCHHOCTSIMUA PAaCTEHUI M )KUBOTHBIX,
UX TUTIAaMU MeTa00JIn3Ma;

- IOJTyYeHHE CBEACHUH O crenn(uKe B3anMOACHCTBHSI JKUBBIX CHCTEM JIPYT C APYTOM H C
HEXHBOW MTPUPOJIOL;

- W3y4eHHE OCOOCHHOCTEeW (YHKIMOHHWPOBAHUS MOIMYJSINA PAaCTeHUH W J>KUBOTHBIX,
OBJIaJICHUE METO/IaMU UX UCCIIeI0OBAaHUI;

- (hopMupoBaHKE NMPEICTABICHUN O COBPEMEHHOM YPOBHE aHTPOIIOI'€HHOTO BIHMSHHUS Ha
pacTuTeIbHbIC U )KUBOTHBIE KOMIIOHEHTHI OMOC(epH;

- HM3y4YeHHE CTPYKTYpPhl MHUKPOOHOTO COO0OImecTBa, ero (U3MYECKON OpraHu3aIlNH,
KOOTEPAaTUBHBIX M KOHKYPEHTHBIX B3aWMOOTHOILICHUSX MEXKIY €ro 4ieHaMHu; 3HaKOMCTBO C
KJIACCHYECKUMHU W MOJIEKYJISPHO-OMOJOTHUECKUMH METOJIAMH  HMCCIIEIOBAHUS  CTPYKTYPHI
MHUKPOOHBIX COOOIIECTB;

- dbopMupOBaHHE 3HAHUH O MPOIECCaX B3aUMOJAECHUCTBUNH MUKpPOOPTaHU3MOB CO
cpedoi  OOMTaHUs, WX JKU3HEHHBIX CTpATeTUsX U aJaNTalMOHHBIX IPHUCIIOCOOJICHUSX,
MHOT000pa3uy B3aMMOOTHONICHHH MHKPOOPTaHU3MOB C TIPEACTABUTENSIMH JIPYTHX TPYII
KHBOT'O MHPA;

- 03HAKOMJICHHE C MUKPOOHBIMHU COOOIIIECTBAMU BOJHBIX H HA3EMHBIX CPE/I;

- (hopMupoBaHKE 3HAHUI O TEOXMMHUYECKON JEATEIbHOCTH MUKPOOPTaHU3MOB;

- 3HAaKOMCTBO C B@KHEHIIMMH TPHUKIAJAHBIMA AacleKTaMH JKOJIOTUH OpPTraHHU3MOB,
BO3MOXKHOCTSIMH HCIIOJIb30BaHMsI OMOJIOTHYECKUX 0OBEKTOB ISl OLIEHKH COCTOSHUSI U KOHTPOJIS
OKPY>KaIOIIEeH CpeIbl, CO3/IaHUS SKOJIOTUUECKH 0€30MacHbIX TEXHOJIOTHUH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYyeOnas mucnmmmHa b1.B.6 «Oxomorus opraHW3MOB» OTHOCHUTCS K YacTH,
dbopMupyemMoii yaacTHUKaMu 00pa30BaTeNbHBIX OTHOIICHUM, N3ydaeTcs B 4 ceMecTpe.

2.2. i w3ydeHHs] JAHHOW YYeOHOW JUCIMIUIMHBI HEOOXOJWMBI 3HAHHS, YMCHHS H
HABBIKK, (QOpMHUpyeMble MPEAIIECTBYIOIUMH  auciuruimHamu:  «OOmas  OHOJIOoTHs»,
«buoreorpadusy, «O06mast skoxorusy, «bruopaznoodpasue u OHOPECypPChl PETHOHAY.

2.3. TlepeveHb MOCICIYIONIMX YUCOHBIX AWCIMILINH, JUIT KOTOPBIX HEOOXOIUMBI 3HAHHS,
YMEHHsI W HaBBIKH, (QOpMHUpYEMble ITaHHOW Y4eOHOW IUCHUIUIMHON: «DKOJIOTHYECKUN
MOHHUTOPHUHI», « IKOJIOTUYECKOE MTPOEKTUPOBAHUE U IKCIIEPTU3AY, «bHOXuMHUUeCcKas YKOJOTHS»,
«borannyeckasi dKCIEepTU3a», «300J0THYECKas IKCIEPTHU3a», «IKOIOr0o-MUKPOOUOIOTUYECKAS
sKcnepTu3ay, Boinognenne BKP.

I1l. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUA JUCIITUITJIMHBI
[Ipomiecc OCBOEHHMS MUCHUIUIMHBI HampaBlieH Ha (OPMUPOBAHHE KOMIIETEHIMH B
cootrBerctBuu ¢ ®I'OC BO u OIl BO mo pannomy HampaBieHuto moarotoBku 05.03.06



«IKOoI0THS "

MPUPOOTIOTB30BAHUEY,

«IKOJIOTHYECKAsl SKCIEPTU3AN:
[MIK-2: CnocobOeH uCHONB30BaTh 3HAHWS WM HABBIKH JIJIS OMPEACIICHUS MOAXOJ0B K
PEIIEHHUIO JIOKAJIbHBIX U PErHOHATBHBIX 3KOJOTHYECKUX POOIIEM.

HaIpaBJICHHOCTDb

4

(mpouip)  MOATOTOBKH

IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHs 10 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIIUI

KoMmnerenunus HNuauxaropsl Pe3yabTaThl 00yyeHus1
KOMIIETCHIIUH
[IK-2 HﬂK TIK 2.1 3HaTh:
CriocobeH ucnonb3oBath | Mcrnonb3yer 3HaHMA U | - OOLIME NPEACTABIECHUS 00 3KOJOrMYECKUX
3HAHUS W HAaBBIKM JUISL | HABBIKU OleHKH | ¢pakTopax © 00 WX BIMSHUM  HA
OIpesieNIeHus] MOAXO0J0B K | COCTOSHUSL OKpyXkarolied | (yHKIHMOHUPOBAHUE pacTUTENbHBIX
PELIEHUIO JIOKAJIBHBIX U | Cpefsl u 3JI0POBBsI | OPTAaHU3MOB M 00pa3yeMbIX MU COOOIECTB

pPETHOHATBHBIX
HKOJIOTUYECKUX MTPOOIIEM.

HaceJIeHUs, TpeajiaracT Ha
3TOl OCHOBE IOAXOIBI H
METOJbl  ONTUMH3ALILIHHU
OKPYXKAaIOIEH CPeIbl.

(cBeTe M ero BIMSHUM Ha CTPYKTYpY H
(GYyHKIMM pacTeHUH © WX TOMYJISIHA,

TEIJIOBOM u BOJIHOM peKuMax,
snadudeckux U oporpapuueckux GpakTopax,
0COOEHHOCTSIX CTPYKTYpBHI,
(YHKIIMOHUPOBAHUS u JTUHAMUKU
PACTUTENbHBIX MOIMYJIALUHI, MOMYIAUOHHON
CTPYKType BUJA U OMOTUYECKUX
B3aMMO/ICHCTBUSIX);

- B@XXHEUIIME aCIEKThl B3aWMOOTHOIIECHHI
KUBOTHBIX M CpPEIbl, TOHSATUS U 3aKOHBI
9KOJIOTUHU, JCHCTBYIOIIME B COOOIIECTBAX
KUBOTHBIX, MECTO XHBOTHBIX B Ouocdepe,
OCHOBHBIE  MPOOJIEMBI  AHTPOIIOTE€HHOTO
BJIMSTHUSI HA JKUBOTHYIO YacTh COOOIIECTB U
ouocdepy;

- CTpYKTypHbIE U  (PYHKIHMOHAIbHBIC
OCOOEHHOCTH  MHUKPOOHBIX  COOOIIECTB
BOJIHBIX U HA3eMHBIX Cpell, IKOJIOTUYECKUE
CTpaTeruu u a/IanTaliOHHbBIE
MPUCTIOCOOTIECHUS MUKPOOPTaHU3MOB,
MHOT'000pa3ue TUIIOB WX B3aMMOOTHOIIICHHI
MEXy CO00M M C JIpYyrMMH OpraHM3MaMu,

poib MHUKpPOOPTaHU3MOB B
OMOreOlICHOTHYECKOM OOMEHE  BEILECTB,
MPUHIUTIBI MCIIOJIb30BaHUs

MUKpPOOPTaHU3MOB [UIsl HCIIONB30BaHUS B
Iporeccax OYMCTKH OKPYKAOIIEH CPeIbl OT
3arpsI3HSIONINX BEIIIECTB, CO3/IaHUU
IKOJIOTHYECKH OC30ITACHBIX TEXHOIOTHA.

- BO3MOYKHOCTH UCTIONIb30BaHUS
OMOJIOTHYECKUX 00BEKTOB B
OMOTECTUPOBAHUU M OMOMHTUKALIUH.

YMmers:

- CUCTEeMaTHU3UPOBATh 3HAHUSA 00
IKOJIOTHYECKHUX (haKTopax W 00 WUX BIUSHUHI




Ha (QYHKIMOHUPOBAHUE OPTaHW3MOB U
00pazyeMbIX HMH COOOIIIECTB,;

- TPaMOTHO WU3JIaratb TEOPETUYCCKUI
Matepuai U BECTH JHCKYCCHIO;

- HCIIOJIB30BATh IOJIYYCHHBIC 3HAHHS IS
OLICHKH u KOHTPOJIS COCTOSIHUS
OKpyXarlIiel cpeasl ©u  pa3pabOTKu
IKOJIOTUYECKU OE30IaCHBIX TEXHOJIOTHIA;
Biagers:

- 0a30BbIMH  TpEACTaBICHUSIMU 00
9KOJIOTHYECKUX (hakTopax ¥ 00 MX BIUSHUH
Ha (YHKIMOHHMPOBAHHE OpPraHU3MOB U
00pa3zyeMbIX UMH COOOIIECTB;

- METOJIaMH 3KOJIOTMYECKHX HMCCIICIOBAHUN
B 00JIACTH U3YYCHUS CTPYKTYPBI MOMYJIISIII
U COOOIIECTB, MPAKTHUYCCKUMHU IMOIXOAAMU
JUTSL OLIGHKH COCTOSIHHSI TTOTYJISIIIAN Pa3HBIX
TAKCOHOMHYECKHUX TPYII OPraHU3MOB;

- HaBBIKAMH peIICHUs (yHTaMEHTATbHBIX U
NPUKIIAJHBIX 3a7a4 JKOJOTHH OPraHU3MOB,
JOKAITbHBIX " PETHOHAIBHBIX
IKOJIOTUYECKUX MPOOIIEM.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

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

®DopMa NPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

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

KOJIN4YEeCTBA AaKAACMHUYICCKHUX JaC0B

Ne Paznen nucouminHbl/TEMA Buner yueGHOI paboThI, dopMa TeKyLIero
n/H = BKJTI0YAst CAMOCTOSITENIbHYIO pabOTy 00YJatomMXCsl , | KOHTPOJIA
§ MPAKTUYECKYIO MMOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
T (B yacax) ®opma
= .
= g NPOMEKYTOUYHOM
@ ¥ o § KonrakrHas pabora nmpenonasaress ¢ ®
S S & B = aTTrecTanuu
S & % 8 o0y4armuMucs ®
a = =S 2 S (mo cemecTpam)
sl = M o= S S w S
e 2 z 23 S =5
E @ " gé Jlexkuus | lpakrnueckoe | Koncy/abTamusi 5 E <
O M SE=I: 3aHsTHE O B a
1 2 3 4 5 6 7 8 9 10
1 MoayJib 1. IK0/10rusi MUKPOOPTraHU3MOB 4
2 Tema 1.1. HanpaBneHust COBpeMEHHON 3KOJIOTHH 1 0,5 - - 0,5 TectupoBanue
MHUKpPOOPTaHU3MOB. MeToasl  3Kojorudeckoit | 4
MHUKPOOHOJIOTUH
3 Tema 1.2. AyTakosoruss MUKpOOPraHU3MOB 6,1 2 3 0,1 1 [Tucemennas pabora
Tectuposanue
4 OrtueT 1o
nabopaTopHoit
pabote
4 Tema 1.3. CooOriecTBa MUKPOOPTaHU3MOB 6,9 2,75 3 0,15 1 TectupoBanue
4 Pedepar
Otyet no




7

nmabopaTopHOit
pabote
5 Tema 1.4. MukpoopranusMsl 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. DK0JIOrusi pacTeHuii
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 Pedepar
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 momyJisiuii 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
OIS KMBOTHBIX U MX KJIACCH(HKAIINS
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 BellecTBA 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 PadoThI 00yYAIOIIUXCSI 110 JUCIUIJIMHE

10

Cemectp

Haszpanwue paznena,
TEMBI

CamocTosiTenbHas paboTa 00y4aromuxcst

Bun camocrositensHON paboThI

Cpoku
BBIITOJIHEHU S

TpynoemMKkocTb
(4gac.)

OrnieHoyHoOE
CPEICTBO

Y4yeOHO-METOAUIECKOE
o0ecIieueHne caMOCTOATEILHOM
paboThl

MoayJb 1. IK0J10rusi MUKPOOPraHU3MOB

Tema 1.1. HanpaBnenus
COBPEMEHHOH 3KOJIOTUN
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
ap.; non pea. AWM. HerpycoBa. —
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
MPOU3BOAHBIX», «3AILUTHBIE MEXaHU3MBI
KJIETOK NTPOKapuot», «CoeIMHEHNs U HOHBI,
TOKCHYHBIE JJIS1 MUKPOOPTaHU3MOBY.

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. :
Axanemus, 2006. — 462 c.
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[ToBTOpEHME IPOHAEHHOTO MaTepHaa.
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
MHUKPOOPTaHU3MBbI», «DUTONATOr€HHBIE MHKpoOuosoruto : Y4eb. nmocodue
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 H3yUeHHE 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
’ JIoM «YHuBepcuret», 2001. — 256
C.
OKoJIoTHsI  MHUKPOOPTaHU3MOB
[ToBTOpEHME IPOHAEHHOTO MaTepHaa. yueb. mus ctyn. By3oB. / 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.
PKOCHCTOM 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. 3aBapsun, 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.
MHKPOOPTaHU3MOB Marepuaia 1o Bornpocam: «CaMooUHIIeHne TectupoBanue | Hetpycos, E. A. bonu-
nouBs, «[laToreHHbIe MUKPOOPTaHU3MBI, Pedepar OcmMmoroBckast, B. M. 'opnenko u
00HapyKMBACMBIC B IIOYBEY. 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 MarepHala 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.
. OKONOTUsi  MUKPOOPTaHU3MOB
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
«MuKpoOHast ierpafaiys KCeHOOMOTHKOBY,
Tema 1.8. [Ipuxnanxas Ip.; mox pea. A.M. Herpycosa. —
«bronormyeckas O4MCTKA CTOYHBIX BOIY, .
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. / I1. 3utre [1 mp.]; mep. ¢ HeM.
(YHKITMH pacTeHUH U UX PEKOMEHTyeMOH JTUTEPATypPHI. pabota 35-¢ [mem.] m3n. — M.: Axanemus




13

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
9KOJIOTHYECKHUX (haKTOPOB SBISACTCS 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. UBanoBCKMit. — M
o0pa3oM: 3UMOI1 OHa OBIBAaET MPUMEPHO Ha : JIubpoxkom, 2012. — 552 c.
1,5% BoIme, ueM etoM. OOBICHUTH 3TO Mensenes C. C. ®usuomnorus
siierue», «[louemy moriomaronmm 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 momysisiuy
«KakoBa QyHKIHS 3TUX TUTMEHTOB?», «CBeT u coobmectB / A. b. Pydun. — M.
U pacrpe/esieHUe pacTUTEIbHOCTI. Axanemus, 2006. — 349 c.
Hamucanwne pedepara 1o BEIOpaHHOM TeMe: DKOJIOTHUS: y4eOHUK TSt
«CBeT Kak 00TaHHUKO-TeorpadUIeCKHii 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 K MpakTUIECKOMY 3aHSITHIO 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: Y4eOHMK 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 I0K/Ia/Ia U PE3EHTALMH 110 TEME

pedepara.

35-¢ [Hem.] uszn. — M.: Axagemus
2007. —T. 4: Dxomorus. — 256 c.
WBanosckuit JI. WM. ®duzumoiorus
pactenuti / 1. 1. UBanoBCckmit. — M
: JInubpokom, 2012. — 552 c.
Mensenes C. C. ®wusnonorus
pactennii: 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: y4eOHUK hinti
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.
CaMoCTOsATETbHOE N3YyUEHNE TEOPETUIECKOTO
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.

Hanucanue pedepara mo BeIOpaHHOI Teme:
«[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 ap.]; 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 JIUTEPATYPHI.
CaMmocTOsATEIbHOE U3yUEHUE TEOPETUUECKOTO
MaTtepuaia o Bopocam: «Y pacTeHHH,
PacTyIINX Ha [T0YBAX, B KOTOPBIX HE XBAaTaeT
OTIPEICTICHHBIX MUHEPAJIbHBIX BEIIECTB,
(hoTOCHHTE3 YACTO 3aMeJICH. YKa3aTh
BEILECTBA, HEAOCTATOK KOTOPBIX MOT OBI
BBI3BaTh TAKOH 3 HeKT», «IKOIornIecKoe
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. V1. UBanoBCkmit. — M
Tema 2.4 Dnadpuueckue u pabota
penbeda U SKCTIO3UINK Ha pacipeiesieHre . : 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 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 pa3IMYHBIX Axanemus, 2006. — 349 c.
TPy pacTeHui», « THaKaIMs MOYBeHHO- DKOJNOTHS: y4eOHUK TUISt
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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CamocToATeTbHOE H3yYEeHHE TEOPETHUECKOTO
MaTepuana o Bonpocy: «BHyTpUBUIOBbIE U
MEXBUIOBBIE OTHOLLIECHUS CPETU PACTCHUID.

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

Boranuka: Y4eOHUK U1 BY30B: B 4
T. / 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
OMONIOTHYECKHX W MEIUINHCKUX
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 JTUTEPATYPHI.
CaMocCTOsATEIbHOE N3YyUEHNUE TEOPETUIECKOTO
MaTepuala 10 Bonpocam: «Binusnue
npuMeceli B aTMocdepe Ha pacTeHUS ’
PacTUTENBHOCTEY, «B3anuMOCBsI3b pacTEHUH C
MHUKPOOPTaHU3MaMH, 3HaU€HHEe MUKPODIOpHI
puzocheps», «Biausaue 6ecrio3BOHOTHBIX
JKUBOTHBIX Ha paCTCHUMA», «Bnausuue
TMMO3BOHOYHBIX JKMUBOTHBIX Ha PACTCHUA U
PacTUTENBHOCTB.

Hanmcanwue pedepara mo BEIOpaHHOH TeMe:
«Tumnbl IPOCTPaHCTBEHHOTO PaCTIpeesICHHUs
PACTUTEIBHBIX MOMyJsmiy, «Crermduka

32 Hen.

Huckyccus
VYerHbli onpoc
Pedepar
Jloxnan
TectupoBanue

Boranuka: Y4eOHUK Ui BY30B: B 4
T. / II. 3urre [m ap.]; 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. ®uznonorum
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 JICKIIUMH 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 1p.]; 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.
IMonynsiuronHas 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. IK010rus JKMBOTHBIX
Tema 3.1.1. IIpenmer, CaMOoCTOATENBHOE U3yUEHHE TEOPETUUECKOTO 27 Hexn 05 CobecenoBanne | buron M. DOxomorus. Ocobu

COACPIKAHUE, LICJIN U

MaTepHraia C MCIIOJIb30BAHMEM KOHCIICKTA

rnonyJsiuu 1 coodmectra. T. 1, 2




18

3a/1a4u CTPYKTypa
9KOJIOTHH KUBOTHBIX.
IlomynauroHHBIN 1
9KOCHCTEMHBIA MOIXO Bl
B DKOJIOTHH KUBOTHEIX

JIEKLIUU U PEKOMEHAYEMOH 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.  Ilomynaunonna
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 JIUTEPATYPHI. CobecenoBanue
Cpellbl, ISUCTBYIONIUE HA T p Ay patyp 27 Hen. 0,5 & Tunmsapos A. M. TlonynsunoHHas
JKUBOTHBIE OPTaHU3MBI skosorus / A. M. I'mnsipos.- M.
Usn-so MI'Y, 1990.- 191 c.
Sl6noxoB A H. DKOJIOTHS
nmonyysinuid / A.H. S16nokoB. — M.
Bricmag mxomna, 1987. — 303 c.
Burom M. Oxonorusg. 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 nﬂgson ocaM'p TYp®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 | skonorust / 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 oHBoimormgs /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 JIEKIIUH 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. Iniapos.- 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 PedepaTa i A0KTATA- Uepnsbimes B. b. Jxonorus
PE3CHTALIH 1O 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. [TonmynsunonHas
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
MOMyJIAINUHU )KUBOTHBIX! YcTHbIl OIIpocC
TEPHOBOTO BEHIIAY. 36 Hes. 1 1982. - 244 c.
MPOCTPAHCTBEHHAS U Pedepar
IPOCTPAHCTBEHHO- «HMepapxust perynsiTOpHbIX 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.
Bricmras mikoia, 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 He 1 Yttt onpoc | Comopur O.  [NomynsmuonHas
MOITYJISIIAH )KABOTHBIX U «B03MOXHO JTH IPUMEHSATH & Pedepar owomorust w dBomorma / O

3aKOHOMEPHOCTH MX
U3MECHEHUS

JaeMorpadudeckue mpuMeps! st
XapaKTEPUCTHKH 3aKOHOMEPHOCTEH
JUHAMHKH NOMYJISIUI )KUBOTHBIX).

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. Tonmymsironnas
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-o 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.
Beiciras mkosa, 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

PEKOMEHTyeMOii JINTePaTypHL. 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. S16nokoB. — 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 3aHSITHIO 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.
Wzn-Bo 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.
: Usn-8o 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. IK0J10rust MUKPOOPTraHU3MOB

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

OCHOBHOW TpeAMET W3YYEHUS IUCIMIUIMHBI, eI U 33Ja4d SKOJOTHH MHKPOOPTaHHU3MOB.
buocdepa u wmuxpoopranusmsl. Hcrtopust pa3BuUTHA 3KOJOrMM MukpoopranusmonB. C. H.
Bunorpanckuii m M bellepuHK — OCHOBOIIOJIOKHHMKM DKOJIOTMYECKOTO HAIPaBICHUSA B
MUKPOOHOJIOTHH.  DKOJOTHYeCKWi mpuHIUN BwuHorpaackoro-beiiepunka. Bxmam B. 1L
Owmensackoro, H. I'. Xonomnoro, b. H. IlepduibeBa u Ipyrux y4eHBIX B Pa3BUTHE SKOJIOTUH
MHUKPOOPIaHW3MOB Kak Hayku. HampaBiieHUs] COBpEMEHHOM 3KOJIOTHU: ayTIKOJIOT U, CUHIKOJIOT U,
MOMYJISIIUOHHAS SKOJIOT U, CHCTEMHAsl SKOJIOTHSI, MOJIEKYJISIPHAsT SKOJIOTHSL.

Knaccnyeckue ¥ MOJIEKYJISIpHO-OMOJIOTMUECKUE  METOJbl  MCCIEOBaHUSA  CTPYKTYPBI
MHUKPOOHBIX cO00IIecTB. METOIbI N3yUeHUS] aKTHBHOCTH MUKPOOPTaHU3MOB B ITPUPO/IE.

Tema 1.2. AyT3K0/10rHsi MUKPOOPIraHU3MOB

Bnusiane Ha KHM3HEOESATEIHLHOCTH MHUKPOOPIaHM3MOB a0MOTHYECKHX (DAaKTOPOB CpEIbI.
KapnuHanbHble TOYKM POCTa: MUHUMYM, ONTHUMYM, MaKCUMyM. TojepaHTHOCTb. OTHOLIEHHE
MHUKPOOPTaHU3MOB K MOJIEKYISIDpHOMY KHcIoponay. Tokcudeckne 3((EKTbl MOJIeKyIIpHOTro
KHUCJIOPOAAa M €ro MPOU3BOAHBIX; 3ALUTHBIE MEXaHM3Mbl KJIETOK MHUKPOOPraHW3MOB. BiusHue
BBICOKMX M HU3KHX TEMIIEpaTyp Ha KHU3HEIEATCIbHOCTh MHKPOOPraHu3MOB. llcuxpoduibHbeie n
IICUXPOTPOIHbIE MUKPOOPraHu3Mbl. MexaHu3mbl ncuxpodminu. TakcoHoMHYeCKoe pa3HoOOpasue
NCUXpPOQWIOB M TCUXPOTPOdOB, MecTa OOWTAHWSA, 3HAUYEHHE B MPHPOJAE M JUIA 4YeJIOBEKa.
Me3oduiabHble MUKPOOPTaHU3MBL: pa3HOOOpasue, pacupocTpaHeHue B Inpupone. ['pynnupoBku
MHUKPOOPTaHW3MOB 10 OTHOIICHHIO K BBICOKHM TemreparypaMm. dakynbTaTHBHBIE W OOJIHTaTHBIC
TepMOQHIIBL, FIKCTpeMalibHbIe TepMOo(uiIbl U rTuneprepmoduisl. [IpencraBurenu 6akTepuii u apxei,
YCTOMUYMBBIX K BBICOKHM TeMmmepaTypaM. MexaHu3Mbl TepMopmimu. Vcrmonb30BaHHE HHU3KHX
TeMmreparyp Uil JUIMTENbHOTO XPaHEHUs KyJIbTYpP MHUKpPOOPraHu3MoB. Vcrmosjib30BaHHME BBICOKHX
TeMIepaTyp [UIsi MHAKTHBALlMM MHUKPOOpPTraHu3MoB. BmmsHue pH cpenbl Ha >KH3HEHESTEIHHOCTD
MUKpoopranuzMoB. Heltpodunsl, aumpoduinsr, ankamopuiasl. Mexanusmsl pH-romeoctasa.
MUKpOOpraHU3MBl ¥ BOAHAs AaKTHUBHOCTH cpefasl. (OCMOTOJIEpaHTHBIE ¥ OCMOGWIBHBIC
MHUKpOOpranusMel. l'ano¢unbl. MexaHU3MBl OCMOpPETYJSIUM U OCMOIPOTEKTOPHBIE BEIIECTBA.
Kcepopmmmsa. @oToCMHTETHYECKN aKTHUBHASI pagualys Ui pasHbIX rpynm GotoTpodos. Biusaue
VY®-uznydeHnss M UOHUBUPYIOIIETO  M3JIyY€HHUS Ha  MHUKPOOPraHM3Mbl.  MeXaHU3Mbl
pamMoyCTOHYMBOCTH.  BimsHWE  THAPOCTATHYECKOTO  JABICHHWS HA  JKU3HEACATEIHHOCTDH
MUKpoopranuzMoB. OOnuraTHele U OapoTosiepaHTHble Oapoduibl. MexaHuzMbel OapoduiIny.
BnusiHre MarHUTHBIX TOJIEH W 3€MHOTO TATOTEHUS Ha MUKPOOpraHm3Mbl. COEAMHEHUS W WOHBI,
TOKCHYHBIE ISl MUKpPOOpPraHu3MoB. KoHIEHTpauus NHHUTaTeNbHBIX BemecTB. KomuoTpodsl u
omuroTpodbl. DKCTpeMallbHBIE YCIOBHS W  MPHUCIOCOOJIEHHE K HHUM MHKPOOPTaHW3MOB.
OKcTpeMOPHUIbHBIE MUKPOOPTaHU3MBI.

Tema 1.3. Coo0mecTBa MUKPOOPTaHU3MOB

MukpobHOe COOOIIECTBO KaK LEIOCTHOCTh. Tpoduueckue B3aUMOACHUCTBUS B MHKPOOHOM
coobmectBe. Koomneparusi n koHkypeHnus. KooreparuBHbeie TpoduYecKkne B3aMMOOTHOIICHHUS.
[TponykT-cyOcTpaTHble B3aMMOJEHCTBHS MEXIy oOpraHu3mMamu. Tpoduyeckue Lenu M CeTH.
TepmoguaamMuveckne TpeOoBaHMS K COOOIIECTBY U OTAENBHBIM OpraHW3MaM B  HEM.
OKOo(pU3NOIOTHUECKUE TPYNIBl B COOOIIECTBE: MEPBUYHBIE NPOIYLEHTHI, JECTPYKTOPbI M HX
cnenuanu3amus 1o cybcrpatam. Kommorpodsl (3UMOTEHBI), THAPOJUTHKH, TUCCUTITPOPHI,
NIEPBUYHBIC aHAIPOObI, BTOPUYHBIE aHAaPOObI. ['MaporeHoTpodHbIE U alEeTOTPOGHBIE OPTaHU3MBL.
AHa’poOHOE OKHCIICHHE JIETy4YMX  OJKHPHBIX KHCJIOT. MEXKBHIOBOW TEPEHOC BojopoAa M
karabonnyeckas cuHTpo¢us. ['a30Tpodsl. ABTOXTOHBL. Pa3BuTHE COOOIIECTBA OT KOJOHU3ALUH 10
knumakca. Cykueccus. KoHkypeHnus 3a cyOCTpaT ¥ IpaBUIO KOHKYPEHTHOTO BBITECHEHHS.
Kuznennsie crpareruu. K-crpareru, r-crpareru, L-ctpateru. KoHKypeHIMsT MeXIy Tpynnamu B
cooOmiectBe. AHTHOMO3 M MNPOAYKUUs (DU3MOIOTMYECKH aKTUBHBIX BemecTB. Pdusnyeckas
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opranuzanys cooOmecTB B npocTpaHcTBe. buoruienku. llnano-6akrepuanbHoe COOOIIECTBO Kak
MIPOTOTHUII B3aUMOJICHCTBHS B COOOIIECTBE.

AHarpobHBIe coobmiecTBa. MetaHoreHHoe coobmecTBo. Cynb(UIOreHHOEe COO0O0IIEeCTBO.
Anokcurennoe ¢oroTpopHoe coobmiecTBO. bakTepuanbHbIi  OKUCIAUTENBHBIA  (QUIBTP U
ra3oTpodsl. A3poOHOE COOOIIECTBO.

B3aumoneicTBus MUKpPOOPraHM3MOB C MPEACTABUTEISIMH JAPYTUX TPYII >KUBOTO MHUDA.
[TpokapuoThl U TPOTUCTHI. DHAOCUMOUOHTHI M AMUOMOHTHI. CUMONO3bI METAHOTEHHBIX OaKTEepHUd U
MOpPCKHMX aHa’dpOOHBIX mpocTedmux. [uaporeHocombl. CHMOMO3BI TPOKAPHUOT M MOPCKHX
0eCrO3BOHOYHBIX  JKMBOTHBIX. Tpodocombl. CumOuorpoHoe mnuUTaHHE H CUMOHOHTHOE
nunieBapeHue. CUMOMOHTBI HACEKOMBIX (BHEKJIETOUHBIE W BHYTPUKIETOYHBIE). MUIIETOMBI.
HacekoMble — mepeHOcunkr BO30ynuTenell MH()EKIMOHHBIX OOJe3HEeW KUBOTHBIX U PACTCHHU.
CumMOMO3bl MUKPOOPTaHU3MOB C PACTUTEIbHOSAHBIMU JKUBOTHBIMH. MUKpOOHBIE cooOIIecTBa
pyOua xBaunbix. HopmanbHas MEUKpoQJIiopa denoBeka, ee GyHKINU 1 3HaYCHHUE.

MukpoOHO-pacTUTENbHBIE B3aUMOJCHCTBUSA. MUKpPOOpPraHU3Mbl pH30oc(epbl U PHU3OILIAHBI,
¢wmnochepsr u  pwniomanel.  CUMOMOTHYECKHME B3aWMOOTHOIICHUS MHKPOOPTaHU3MOB U
pacTeHHUi.

MukpoopraHu3Mbl Kak KOHTPOJIMPYIOLIME areHTbl B MakpocucreMax. ®OUTomaTroreHHble
MHUKPOOPIaHU3Mbl. DHTOMONATOT€HHbIE  MHUKpPOOpPraHu3Mbl. IlaroreHHble A 4eJIoBeKa
MuKpoopranusMel. Crparermu mnapasutusma. l[latoremHocts u BupyneHtHocts. LD50, DLM.
@DaKkTOphI MATOT€HHOCTH.

Tema 1.4. Muxkpoopranusmsl 1 aTmocgepa

Ponbp MukpoopranusmoB B (OpMHUPOBAHUU T'a30BOTO cocTaBa arMocdepsl. MICTOUHHUKH, CTOKH,
pesepByapsl Ta3zoB atmocdepsl. Co3naHue KHCIOPOAHON atMmocdepbl B pesynbTaTe aucOanaHca
MEXy MPOAYKIHEH U JecTpyKLUel opraHn4eckoro BemecTBa. baktepun kak BakHeimuil pakrop
MoJJIepKaHUsl MUKPOKOMIIOHEHTHOTO cocTaBa atMmocgepsl. Jpixanue nmouBbl U nponykuus CO2.
l"azorenepupyronme aHa’poOHbIE coobmiecTBa. OKHCIUTENbHBIN — OakTepUadbHBIA  QHUIBTP.
[TapaukoBbIN A3PHEKT U MUKPOOPTaHU3MBI.

ATMocdepa kak cpea 0OuTaHUs MUKpOOpranu3mMoB. CriocoObl MomnajiaHust MUKPOOPTaHU3MOB
B BO3AyX. Mukpodiopa Bozayxa. Muxpodiiopa Bo3ayxa 3aKpbITBIX MOMEIICHHH. MUKpOOHBIi
a’po30JIb.

Tema 1.5. MukpoOHbIe c0001IECTBA BOJHBIX IKOCHUCTEM

XapakTepucTHUKa BOJOEMOB Kak cpeabl OOMTaHUsS MUKpoopraHu3MoB. Kiaccudukarus
BOJ0eMOB. DU3MKO-XMMHUUYECKHE CBOWCTBAa BOJAHOM Macchl. CTpatudukanusi BOJOEMOB.
MukpoopranuaMel ~ a3poOHOW  30HBI. ~ MHKpPOOPraHU3MbBl ~ MHUKPOa’pO(UIBHOH  30HBI.
MukpoopranusMbl  aHa’poOHOI  30HBL. MUKpOOpraHM3Mbl JOHHBIX OTHOXKeHuH. WinoBas
MUKpo(diopa. MUKpPOOHOIOrHYECKHE TMPOLECChl, OCYIIECTBISIEMblE MHKPOOpPraHU3MaMH B
SNWIMMHUOHE, TUIOJIMMHHUOHE, WJIIOBBIX OTJIOKEHUAX. [IoBepXHOCTHAs IUIEHKA BOJbI KaK IepBas
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

Crnenuduka mOYBBI Kak cpeabl OOUTaHHMS MUKpoopraHu3MoB. lIpocTpaHcTBeHHAs
rereporeHHocTh MouB. [louBeHHble ropu3oHThl. [louBa kak TpexdaszHas cuctema. TBepaas dasa
MOYBBL. AJre3us U pa3BUTHE MHUKPOOPTaHU3MOB Ha MOBEPXHOCTH MOYBEHHBIX yacTull. JKujkas
¢daza mouskl. ['a3oBas ¢aza mouBwl. JlpIxaHWE TOYBBI. DMHUCCHS Ta30B MOYBOH KakK IOKa3aTelNb
OanaHca MeXIy MPOIYKIMEH U OKUCICHUEM Ta30B.

Konuenmus crpoenuss u (yHKIIMOHUPOBAHMSI KOMIUIEKCA MOYBEHHBIX MHKPOOPTaHU3MOB.
[ToyBa Kak MHOXECTBO cpea OOWUTaHHS MHUKPOOPTaHU3MOB. [IpUHIMII MHUKPO30HATHHOCTH.
MukpoOubiii myn. Ilyn meraGommrtoB. IlpwHmmm may0aupoBanus (GU3M0IOT0-OHMOXMMHUYECKUX
IIPOLIECCOB B IOYBE.
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@OyHKIMOHANbHAS POJb MIOYBEHHBIX MUKPOOPTraHU3MOB. POJb MUKpOOpPraHU3MOB B IIpoLeccax
0YyBOOOpa3oBaHUsA.  Pa3iiokeHHe  JMTHOLEIUIIONO03bI  MUKPOOHBIMM  COOOILIECTBAMH  Kak
JOMUHHUPYIOIIUN ¥ XapakTepHBIA Ui mouB Tpoduyeckuii mapmpyTr. OOpa3oBaHue Tymyca U €ro
pacriag. ABTOXTOHHAs ¥ 3UMOre€HHasi MUKpodIiopa MouBbl. B3aumozelcTBue MUKPOOPraHU3MOB €
pacrenussMu. CamoouMIlieHue 1MouBbl. llaToreHHble MUKPOOPIaHU3Mbl, OOHAPYKUBAEMBbIE B I1OYBE.
Cpoku BpDKMBaHUS IaTOTC€HHBIX MUKPOOPIaHU3MOB B ITOYBE.

Tema 1.7. Ponb MUKpPOOPrann3mMoB B 0MOreoieHOTHYeCKOM 00MeHe BellecTB

BonHble M Ha3eMHbIE Cpejbl: YHEPreTHYECKUH MOTOK, KPYrOBOpPOT 3JEMEHTOB (yriepona,
azota, ¢ocdopa, cepsl u gnp.). CompspkeHHe OHOTCOXUMHUYECKMX IUKIOB. (OCHOBHBIE
(GyHKLIMOHATIBbHBIE MPYNIIUPOBKYA OPraHU3MOB IIMKJIA OPraHUYECKOro yriepoja. OCHOBHBIE IPYIIIbI
MHUKPOOPIaHM3MOB IMKJAa a30Ta: a30T(HUKCATOPbI, aMMOHH(HUKATOPHI, HHUTPU(PUKATOPHI,
HUTPATPEAYKTOPBI, JeHUTpU]UKATOpbl. OCHOBHbIE TIPYIIBl MHKPOOPraHM3MOB IIMKJIA CEpbI:
Cynb(aTpeyKTOPhI, CEPOPEAYKTOPBI, CEPOOAKTEPUH, THOHOBBIE OaKTEpUH, AaHOKCUTCHHBIE CEPHBIE
¢dorocuHTe3UpYOIIKEe OAKTEPUH. YdYacTue MUKPOOPTaHU3MOB B KpyroBopote (ocdopa. OcHOBHbIE
TPYyIIBEl MUKPOOPTaHM3MOB IHKJA JKeyie3a: a’poOHBIE JKEIe300aKTepUH, KeIe30peayKTOPHI,
MarHeTuTooOpasyrole 0akTepuu, MarHUTOTaKCUueckue Oakrepuu. I'eoxumuueckas AesTelnbHOCTb
MUKpPOOPTraHU3MOB.

Tema 1.8. Ilpukiiagnas 3K0J10r1usi MUKPOOPTraHM3MOB

Ponb MUKpOOpraHu3MoB B OUUCTKE OKpyXkaromieil cpeapl. CaMOOUMILEHUE MPUPOJHBIX CpPE.
KoHTtposns cocTosiHus npupoiHON cpenbl. Mcnonp30BaHe MUKPOOPTraHU3MOB B OMOTECTUPOBAHUM.
buonnaukanus. buopemenuanus 3arps3HEHHBIX IOYB M IpyHTOB. Jlerpaganusi KCEHOOMOTHKOB.
boprba ¢ 3arps3HeHusIMH HEPTHIO.

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

buonoruueckas o6paboTka opraHM4eckux 0TXxoa0B. OOpaboTKa TBEPAbIX OBITOBBIX OTXOJOB.
Komnoctuposanue. TBeprodasznas anaspobHas hepMeHTanus.

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

MukpoopranuzMbl — BO30yIUTeNN OMOMOBPEKICHUM pa3IMuHbIX MaTEpHUaIOB.

Mopayab 2. IKoj0rusi pacTeHui

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 mnomynsuuil. buoxumumueckue, (QpuU3HOIOrHYECKHE,
aHaTOMO-MOP(OJOTHYECKHE aJanTallii PACTEHUN B MOMYJISALUSIX K CBETOBOMY PEXKHUMY.

MexaHu3mbl ~ TpaHcpopMaruy  dHEprud B HOMyIsAnusAX  pacteHuid.  OcoOeHHOCTH
dbopmupoBanus nepBuuHoi npoaykuuu y C3- u C4-pactenuii. doToapixaHue U €ro BIUSHUE HA
MPOAYKIIMOHHBIN mporiecc. KonnuecTBeHHbIE MOKa3zaTenu (YMCTas MPOJYKTUBHOCTh (DOTOCHHTE3A,
MHJEKC JINCTOBOW IOBEPXHOCTH, YMCTas NEpBUYHAS NPOAYKLHSA), OTpakalollue IUHAMUKY
(YHKIIMOHUPOBAHUS PACTUTENbHBIX MOMYIISAIHUHA.

XapakTepucTUKa pPEecypcoB, HEOOXOAMMBIX [UIsl CO3JaHMsl TMEPBUYHOM NPOAYKIUU: 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 temmepaTypbl Ha (YHKIMOHUPOBAHUE TMOMYJAIUN pacTeHui. TermoBoil pekuM B
pa3HOOOpa3HBIX MOMYISALUAX PACTEHUH U MPUYMHBI UX THOENN OT 3KCTPEeMaIbHbBIX TEMIIEPATyp.

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

TemnooOMeH Ha MOBEPXHOCTHU MOYBHI M B PA3IUYHBIX PACTUTEIBHBIX COOOIIECTBAX.

M3MeHeHne TEMIOBOro peXXUMa MOJ1 BIUSHUEM PACTUTENbHBIX HOMYJIALNMN.

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

Bonanslii pesxuM MecTtooOuTanus. BoaHBIN MOTEHIMA TTOYBHI.

[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. dnaduueckue u oporpadguyeckue GpaxkTopbl

OKOJIOTMYECKOE 3HAYEHHE TIPAaHYJIOMETPUYECKOIO M XHMHYECKOrO0 COCTaBa IOYBBI, €€
CTPYKTYpPBI, TIOUBEHHBIX KOJUIOUJIOB. MUHEpaIbHbIE BELIECTBA B MOYBE, MOMYIAIUSAX PaCTCHUN U
WX Kpyroopot (Ha mnpumepe aszora, ¢dochopa, kak Hambojee AEPUIUTHBIX). IKOJIOTO-
OMoJIOTMYECKHE alanTalliy B MOMYJIALUAX PACTEHUH 3aCOIEHHBIX MECTOOOUTaHHH.

Maxkpo-, Me30- U MUKpopenbed; mepepacipeneacHie KIMMaTHYeCKUX U MOYBEHHO-TPYHTOBBIX
dakTopoB penbedom. BeprukanapHas MOSCHOCTh pacTUTENBHOCTH. llpaBmiio «mpenBapeHUs»
B.B.Anexuna.

Tema 2.5. BuoTnuyeckune B3anMoeiicTBUs

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

OcHoBHbIe (OPMBI AHTPOIIOTEHHOTO BO3ACHCTBUS HA PACTUTENbHbBIC TOMYIIALINH.

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

Crnenuduka MOpQOIOTHIECKONH CTPYKTYphl W (YHKIIMOHUPOBAHHS TOMYJSIIAA PacTCHUN
(mpUKperUIeHHbII 00pa3 >KU3HHU, BEreTaTUBHOE Pa3MHOKEHHE, TUIIBI MApTUKYIAIUN). OcOOeHHOCTH
(GUTOLICHOTMYECKUX U  (UTOTeHHBIX TmoJied. Tumbl NPOCTPAHCTBEHHOTO  paCIHpeneiIeHMUs:
BEPTUKAIBHOE U TOPU30HTANIbHOE. [[TOTHOCTE monynAnuil pacTeHui. SIBeHHe cCaMOU3PEKUBAHUS.
Hemorpaduueckass © BO3pacTHas CTPYKTypa NOMYJSIUMM pacTeHWH, TUIBI MHOMYJIALUN
(MHBa3WOHHBIE, HOPMallbHBIE, perpeccuBHbie). [loTeHIManbHas W ceMeHHas NPOAYKTUBHOCTH
nonyasauui  pacteHuid. JlmHamuka nonynsumid. Kpusble BbpkuBaHuA. IlosoBas cTpykTypa
MOMYJISIIIAI pacTeHUI, OCOOEHHOCTU €€ peryaupoBaHus. POCT pacTUTENbHBIX MOmymsiuil (S- u J-
oOpa3Hble KpuBble pocTta). K- u r- Tunsl crpateruu pacreHuil. [lonyiasiiMoHHbIE LUKIIbI PACTEHUH.
OCHOBHBIE METO/IbI UCCIIEIOBAHUS TAPAMETPOB PACTUTEIbHBIX MOIYJISALIHI.

Tema 2.7. IlonyasiumoHHAs CTPYKTYpPa BUaA

3aKOHOMEPHOCTH 00pa30BaHUS U PAa3BUTHSI MOMYISIIHIA pacTeHU Kak GOpMbI CyIIeCTBOBAHUS
BHU/a. BHYTpUBHUIOBBIE DJKOJOTHYECKHE TOJPA3IACICHUS: TOJBUBI, OWOTUIIBI, SKOTHIIHI,
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.
IMonmyAIUOHHBIN U IKOCUCTEMHBbIH MOAX0AbI B IKOJOTHHU KMBOTHBIX

OcCHOBHBIE 3Talbl Pa3BUTHS HKOJOTHUHM >KMBOTHBIX Kak pasjena 3kojorud. PasHooOpasue
npo6sieM coBpeMeHHON 3K0JI0TuU. CTPYKTYpHBIN U (PYHKIIMOHAIBHBIN MOIX0/bI K U3YYEHHUIO POJIH
KHUBOTHBIX B (YHKIIMOHHUPOBaHMM HKocucTeM. Ilpumepbl peanu3anuu 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 cpelbl OOWTaHMSA, TUIM3ALUS OSKOJOTUYECKUX  (PAKTOPOB.
CyllecTBEHHbBIE W HECYIIECTBEHHBIE KOMIIOHEHTHI cpeabl. ['oMeocta3. DKkoyiormyeckas
BaJIGHTHOCTh. Jlyuncrass sHeprust u cBeT, (OTOMEPHUOJM3M Y KUBOTHBIX. DKOJOTHYECKAsT pOIb
TeMmreparypbl. THIBI TEPMOPETYISIIUN KUBOTHBIX OPraHW3MOB. ODKOJOTMYECKHE MPEANOCHUIKH
reTepOTEpPMHOCTH Y KUBOTHBIX. Bona kak (hakTop CyiiecTBOBaHUS KUBOTHBIX. CHEXHBIN MOKPOB
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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. PaznooOpa3ue nomyJisinui

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

Paznen 3.4. CTpykTypa nonyjasinuii ;)KUBOTHBIX

Tema 3.4.1. CtaTu4eckne XapaKTepPUCTUKHU MOMYJISANMA })KWBOTHBIX: IPOCTPAHCTBEHHAS U
NPOCTPAHCTBEHHO-TeHeTHYeCKasl CTPYKTypa

OOmast 4yuciaeHHocTh mnomynauuu. ILIOTHOCTH monmymsiuMM M COCOObI €€ BBIpaXKEHUS.
OCHOBHBIE THIBI TPOCTPAHCTBEHHOTO pacHperesieHusi 0co0el B MOMyJSIUAX, 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 XapaKTePUCTUKH MONMYJISIIUIA JKMBOTHBIX U 3aKOHOMEPHOCTH
UX U3MEHEHHUS

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

Paznes 3.5. BzaumoaeiicTBUS NOMyJIAIUIA 5KMBOTHBIX

Tema 3.5.1. Tunbl Me:XBHAOBBIX B3aHMOAEHCTBHI NOMYJSINUI KUBOTHBIX M HX
KJaaccupuraums

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

Tema 3.5.2. OTHOIIEHUST «XUIIHUK-KEPTBA»

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

Paspnen 3.6. OueHka cocTOSHUS NMOMYJIAIMMT

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

Tunuzanuss METOJOB OLEHKH YHCIEHHOCTH MONyasuuid. MeTonbl MeYeHHsI KUBOTHBIX:
Ouonormyeckue, (uszmdeckue, xummuueckue. Meron «catch’n’release». Iloaxompl K H3Yy4EHHIO
Mopdonoruueckoro pasHoodpasus. @eHeTnka >KUBOTHBIX MOMYJIISIUH.

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

Tema 3.7.1. MecTo »KMBOTHBIX B OPraHU3alMU NUIIEBbIX U JHEPreTHYECKHUX CBs3ed B
coodmecTBax

Tonmueckue, Qopuyeckue, ¢adbpuueckue cBs3u. CBSA3M KUBOTHBIX C PACTCHHSIMU: POJIb
KMBOTHBIX B ONBUICHUH IOKPBITOCEMEHHBIX, 300X0pus. llpumepsl koamanrtanuii B Haubosee

pacrpocTpaH€HHBIX coolmiecTBax. Paznenenue pecypcos.
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4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTUYECKHX 3aHATHI M J1a0OPATOPHBIX padoT

Ne Ne paznena u HaumeHoBaHMe CEMUHAPOB, TpyroeMKoCTb Ounenounbie | PopMupyembie
n/H TeMbI NMPaKTUYECKUX U (uac.) cpeacrBa KOMIIeTEHIIUH
J1a0opaToOpPHLIX padoT Bceero | U3 Hux (MHIMKATOPBI)
4aCOB | MPAKTHYECK *
as
NMOJAT0TOBKA
1 2 3 4 5 6 7
1 Mopnyas 1.
JKoj0rus
MHKPOOpPraHus
MOB
2 Tema 1.2 Tema mabopaTopHOTO 3aHATHUA: Oryer o IK-2
Brnustnue aGMOTHYECKUX 3 11abopaTOpHOi UK pc 24
(baxTopoB cpensl (TeMmneparypa, Pa6v0Te
pH cpenpl, O,) Ha VYcTHBIi onpoc
KU3ZHEACSITETHbHOCTh
MHUKPOOPTaHU3MOB
3 Tema 1.3 Tema mabopaTopHOTO 3aHATHUSA: Oruer 1o IK-2
AHTaroHUCTUYECKHUE 3 nabopaTopHOii HJIK k2.1
B3aMMOOTHOLICHHUS Pa6v°Te
MHKPOOPTaHU3MOB Y CTHEIH onpoc
4 Tema 1.4 Tema mabopaTopHOTO 3aHATHUA: Oryer o IK-2
OrpeiesieHue Ka4eCTBEHHOTO U 2,5 1abopaTopHOi HJIK 2.
KOJIMYECTBEHHOT'O COCTaBa pa6v0Te
MHKPOOPTaHU3MOB BO3/lyXa YcrHbIH onpoc
5 Mopayas 2.
IKoJiorust
pacTenui
Huckyccus
KontponwsHas
CBeT u ero BIUSIHHEC Ha pabota
. o K-2
6 Tema 2.1 CTPYKTYpY U QYHKIIH PacTeHUH 4 YcTHBIH ompoc WK
U WX MOMYJIALNANA Pedepar fe
Jloxnan
TectupoBaHue
Huckyccus
YcTHBIN ompoc [K-2
7 Tema 2.2 TemnmoBol pexum 2 Pedepar K
Jloka MK 2.1
TectupoBaHne
Huckyccus
KonTponbehas
pabora K-2
8 Tewma 2.3 Boanslit pexum 3 YcrtHBIi onpoc K
Pedepar 1K 2.1
Jloxnan
TectupoBanue
Huckyccus
KonTponbphas
9 Tema 2.4 Onaduyeckue u oporpaduuecKue 3 YCTfI i?i?zipoc HH;(-Z
(akTopsI Pedpepar K fixc 2.1
Joximan
TectupoBanue
10 Tema 2.5 buortudeckue B3anMoaencTBUs 15 Huckyccus MK-2
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VCTHBIH 0npoc WK pix 2.4
TectupoBanue
Huckyccus
Oco0eHHOCTH CTPYKTYPHI, YcrHblil onpoc
K-2
11 Tema 2.6 (GYHKIMOHUPOBAHUS U AMHAMHUKH 2 Pedepar WK
PACTHTEIBHBIX MOMYIIAINN Hoxan e
TectupoBanue
Huckyccus
VYerHbiit ompoc K-2
12 Tema 2.7 [TonmynsmmoHHas CTpyKTypa Buaa 1,5 Pedepar
HJIK k2.1
Jloxnan
TectupoBanue
Mopyas 3.
13 IxoJorust
JKHBOTHBIX
OcoGeHHOCTH TIOTTY TSI
JKUBOTHBIX, OOUTAIOIINX B ITOYBE:
Paznen 3.2 (KpOTBI,  CHEMBIINH, TPBI3YHBL,
MK-2
14 Tema 3.2.1 HaCEKOMOSITHBIE). 1 Cobecenosanue WK
OcobeHHOCTH TIOTTY TSI K1
BOJIHBIX (TUIaHKTOHHBIX u
OCHTOCHBIX) PaKOOOPa3HBIX
Paznen 3.3
B -
15 Tema 3.3.1 HYTPHIOHYUIIHOHHAA 0,5 CobecenoBanue TK-2
CTPYKTypa MSTHUCTOW THEHBI HJIK 2.
Paznen 3.3 OOmpe wepThl W pa3uuusl B
N MK-2
16 Tema 3.3.2 OpraHu3aluu MOy 0,5 CobeceoBaHue
Hﬂ[( IIK 2.1
MYypaBbEB U TEPMUTOB
OddexTrBHas MHUHHUMAJIbHAS
YUCJICHHOCTh  TOMYJIALMH  Ha
Pasnen 3.4. npuMepe  pakood a};HL]I_[X bIO MK-2
17 Tema 3.4.1 PUMEPE P P - PHID, 15 CobecenoBanue
MEJIKUX MJIEKOITUTAIOIIUX. MK 124
MexaHu3Mbl pacnpenencHus
TPBI3YHOB B apKTUYECKON TYHJIPE.
ApKTHYECKHE JIEMMHHTH:
Paznen 3.4. AKOJIOTHUS u JIMHAMUKA
. MK-2
18 Tema 3.4.2 MOTTYJIALINH. 1 CobecenoBanue
Hﬂ[{ IIK 2.1
Kanaubamm3sm u  koneOaHuUs
YUCIICHHOCTHU NOIYJISIUI
Paznen 3.5.
o [locenenust 600poB: BIMSHUE Ha MNK-2
19 Tema 3.5.1 1 CobecenoBaHue
MOMYJISAIHHA PbIO HJIK fxc 2.1
KopannoBeie pudsl u Mopckue
Pazgen 3.5. p puc p
3BE3/bI: aCIeKThI K-2
20 Tema 3.5.2 . 1 CobGecenoBanue
B3aMMOOTHOLIEHUN «XHIIHUK- UK k2.
HKEPTBA»
IIpakTrueckue TIOJIXOJIBI K
Paznen 3.6. P X0
OLICHKE 4YMCJIICHHOCTH BOJHBIX TIK-2
21 Tema 3.6.1 1 CobecenoBanue
0€CIO3BOHOYHBIX, pBIO, MTHII, HJIK k2.1
KOTIBITHBIX
Vpoxait OYKOBBIX CEMSIH,
22 Paspen 3.7. n(?n TSN g MBIIIEN u 1 CobecenoBanue IIK-2
Tema 3.7.1 y HIIK px 2.4

YUCJICHHOCTb 'OPHOCTAA




4.3.2. Ilepeuenb TeM (BONPOCOB),

CTYJIeHTAMH B paMKax caMocTosiTeJbHOi padoTsl (CPC)
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BBIHOCMMbBIX Ha CaMOCTOATEJIBHOC HU3YUYCHHE

®opmu
Ne emasi
Tema 3ananue Py HIAK
n/n KOMIeT
eHIus
Mopayas 1. 9K0J0rusi MUKPOOPTraHU3MOB
W3yunth  TeopeTHYECKMH ~ MaTepual [0  BOMPOCaM:
«Toxcnueckne 3(hPexTsI MOJEKYIAPHOTO KHUCIOPOJAa U €ro
Tema 1.2. AyTtakomnorus bd yap po
1 MIPOU3BOIHBIX», «3aIuTHLIE MeXaHU3MBbI KJIETOK TIK-2 HIIK x5
MHKPOOPTaHNU3MOB
npokapuot», «CoequHEHUs] W HOHBI, TOKCHYHBIC IS
MHUKPOOPTaHU3MOBY.
Tewa 1.4. N3yunuth  TEOpPETHMYECKHMH  Marepuanl IO BOIPOCY:
2 MukpoopraHu3Mbl U Y N P P pocy: IIK-2 | AAK g2
«[TapHUKOBBIH 3P PEKT I MUKPOOPTAHUIMBD».
atMocdepa
Tema 1.5. MukpoOubsie | 3yunTs  TeopeTWdeckuii  MaTepuail IO  BOIpOCaM:
3 coo01IecTBa BOIHBIX «OBTpUdUKANHI BOIOEMOBY», «CaMOOUYHUIIEHNE BOIOEMOBY, TIK-2 YK g2
9KOCHCTEM «30HBI CanpOOHOCTH U MHAWKATOPHBIE MUKPOOPTaHU3MEI.
4 Tema 1.6. Dxonorus N3yuuth  TEOpeTHYECKHH  Marepual 1O  BOIPOCAM:
MOYBEHHBIX «CamMoounnieHue nouBsl», «IlaToreHHBIE MUKPOOPraHU3MBI, TIK-2 HIK k2.
MHKPOOPTaHU3MOB 00HapyXMBaeMbIE B IIOYBEY.
Tema 1.7. Ponb N3yuuTth TeOpeTHUYECKMI MarepuaJl II0 BOIpOcaM: IO
5 MHUKPOOPTaHH3MOB B BOIpocaM: «Y4acTHe MHUKPOOPraHH3MOB B KpPyroBOpOTE MK-2 | MK
OMOTeOIEHOTUIECKOM Kemezay, «YdacTHe MHUKPOOPraHW3MOB B KpPYrOBOPOTE K21
oOMeHEe BeIIECTB dochopay.
Moayasb 2. DK0J0rus pacTeHuil
N3yuuts Teopermdyeckuid Marepuan 1o Borpocam: «Uto
Takoe 3KoJorusi ¢orocuHTe3a?y», «Kakoi M3 AKOIOTHIECKIX
(bakTOpoB  SABISETCS ~ ONPEACHSIOIMM ISl Ipoliecca
¢dorocuHTe3a?», «B 30HaX C€ yMEPEHHBIM KIMMAaTOM
Tema 1 «Cser u ero koHueHTpaus CO, B atMocdepe MEeHSeTCs] Ha NPOTSHKEHUH
BIIMSHHE HA CTPYKTYPY B | TO/Ia MUKIMYECKHM OOpa3oM: 3MMOIl OHa OBIBae€T MPUMEPHO
6 o o IK-2 | UK 2.
¢byHkunu pacrenunii u ux | Ha 1,5% Bbime, dem netoM. OOBSICHUTH 3TO SIBICHHEY,
TTOTTYJISITIHIA «lToueMy TmOTTIOMAIOMIMM TIMTMEHTOM TIpH (OTOCHHTE3E
CUMTAETCSl XJOPOPHIUL, XOTA JHMCT COACPKUT TaKKe psj
JPYruX THUTMEHTOB, TOMNIOM@AIUX cBeT?», «Kakosa
GyHKIUS 3TUX TUTMEHTOB?», «CBeT U pacrpelielieHHe
PacTUTEIBLHOCTI.
. N3yunth TeopeTHuecKuii Marepuai 1o Bompocam: «BeuHas
Tema 2 «Tennosoit N
7 RN Mep3noTta Kak okosormueckuit  ¢dakrop», «llosemenue | IIK-2 | MK ;x5
P pacTeHHH Ha XOJOJHBIX ITOYBAXY.
N3yunts TeopeTnueckuit Marepuan mno Bompocam: «BoaHblit
pexXUM MECTOOOWTaHUH, 0oTaHMKO-TeorpaduIecKoe
8 | Tema 3 «Boanblii pexxum» | 3HaueHue BOAbD, «llepensumxenne Boabl B mouBe u B | [IK-2 K x5
pacteHnn», «IlcuxpoduTsl 1 KpHOGUTHI, UX 0COOEHHOCTH U
OTIHMYMSI OT CKIEPODUTOBY.
M3yunth TEOpEeTHYECKU Marepuall Mo Bompocam: «Y
pacTeHHid, pacTymuX Ha IO0YBaX, B KOTOPBIX HE XBaTaeT
OTIpeIeICHHBIX MUHEPAIbHBIX BEIIECTB, (POTOCHHTE3 YacTo
Tema 4 «Dnadnueckue u el p 5 »
9 3aMeJIeH. YKa3aTh BEIECTBa, HEAOCTATOK KOTOPBIX MOT OBl
oporpadudeckue N IK-2 | UK pgc 2.
(baKTOpbD BbI3BaTh Takol d¢dekT», «IKOIOrMUecKoe 3HAUYCHUC

3JIEMEHTOB MHHEPAIBLHOTO MUTAHUS JJIs pacTeHHit», «Pob
JIOCTYITHOTO a30Ta TMOYBbI B MUTAHUU PACTCHUi», «BrusHue
penbeda M OKCHO3WIMHM HA PACTpENICIICHUE TeMIIEpaTypy,
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«IKojJoTudecKoe 3HaYeHHe pH MOYBBI M OTHOIICHHWE K HEH
Pa3IMYHBIX TPYI PACTECHHI.

U3yunts  TEOopeTHUECKHWHA ~ MaTepuaJl O  BOMPOCY:
10 Tewa 5 «buomiieckue «BHYTpUBHIOBEIE W MEXKBHUAOBBIE oOTHomenus cpemu | I[IK-2 | MK
B3aMMOJICHCTBHS yIp o P K21
pacTeHui.
W3yunTh TeOpeTHISCKU MaTepuaj o BompocaM: «Biausaue
Tema 6 «OcoGeHHOCTH Y . p p p
CTpYKTYpBI npuMecel B atMocdepe Ha PacTeHUs U PACTHTEIBHOCTHY,
TPYKTYPEI, «B3auMocCBsI3p pacTeHUNl ¢ MUKpPOOpraHU3MaMH, 3HAUYCHUC
11 (YHKITMOHUPOBAHUS U IK-2 | AAK g2
MHKpo(dIopel  pu3ochepb», «BrusHue 0ecrmo3BOHOYHBIX
JTUHAMHMKH PAaCTUTEIBHBIX
. JKUBOTHBIX Ha  pacTeHus», «BiMsHUE TIO3BOHOYHBIX
TTOTTYJISITTHI
JKUBOTHBIX Ha PACTCHHS U PACTHUTEIBLHOCTHY.
Moaysb 3. DK0JI0TUs KUBOTHBIX
Tema 3.2.1. YcnoBus W3yunth TeopeTHUeCcKuit MaTepran mno Bonpocam: «lIpsmoe
12 | cpenpl, nefCTBYIOIINE HA | ¥ KOCBEHHOE BIHMAHUE (DAKTOPOB Cpeabl», «CyIecTBEHHbIE NK-2 | 4AK px 2.
JKHUBOTHBIE OPTaHU3MBI (akTopsl cpenpn», «KoHCcTemsAus GakTOpOB CPeIbl».
Tema 3.3.1.
Omnpenenenue N3yuuts TEOpETHUECKUI MaTEpHUAII IO BolpocaM: «Pasnmnuus
MONYJISILIAH, TEHETHYECKOTO U IKOJIOTHIECKOTO IMTOAXO0IOB K OIPEIEIICHUI0
13 TIK-2 Hﬂ]{ TIK 2.1
MPUHIUITHATbHBIE MOMYJISIIANY, «MeCcTO MOMyYJISILIUU B CTPYKTYpPE
0COOEHHOCTH 9KOCHCTEMBI.
MOMYJISIIUANA )KUBOTHBIX
Tema 3.3.2 W3yunts  TeopeTMyEeCKHH ~ MaTepuanl [0  BOIPOCaM:
o «Kareropuu MOy IS o CITOCOOHOCTH K
14 PaznooOpasue P y N IK-2 | AAK px 2
OV LUk CaMOBOCIIPOU3BeICHUIO», «bronornueckuii nomumopdusm B
M MOMyNANUAX», «MepapXxus B MOMyIANNSIX )KUBOTHBIX Y.
Tema 3.4.1.
Cratuueckue W3yunte TeopeTmueckuii Martepuan mo Bompocam: «Urto
XapaKTEPUCTUKHU Takoe oO0uIne o0co0eii», «YHCIIEHHOCTh U IUIOTHOCTD
15 MONYJISILANA KUBOTHBIX: | HOmynauun», «lIpoucxoaur jim apromMaruyecKasl peryisuus TIK-2 MK i
MIPOCTPAHCTBEHHAS U YUCIICHHOCTH TOMYJISIIIAHA, €CIH €€ IUIOTHOCTh MPEBBICHT
IPOCTPAHCTBEHHO- HEKOTOPOE TIOPOTOBOE 3HAUEHHE).
TEHETHYECKasl CTPYKTYpa
Tema 3.4.2. M3yunts  TeopeTMUyeCcKUH ~ Marepuanl [0  BOIPOCaM:
Hunamnueckue «Oxa3pIBalOT JM BIUSHUE HA POXKIAEMOCTh U CMEPTHOCTh
16 XapaKTEPUCTUKHU MOMyJISIIUK  (PU3NYECKHE YCIOBHSI Cpenbly, «SIBisercs u MK-2 | MK
MOMYJISIIIMNA )KUBOTHBIX U | PA3HOBO3pAcTHas MOMYJSILUS MEHEe UYBCTBUTEIBHOH K K21
3aKOHOMEPHOCTH MX BHE3AITHBIM  KPAaTKOBPEMEHHBIM  HW3MEHEHHSIM  YCIOBUH
W3MEHEHUS BOCIIPOM3BOJICTBAY, «UTO Takoe AMHAMHUKA MOMYJIALIAN.
Tema 3.5.1. Tuns!
MEKBHJIOBBIX Nzyuuts TEOpeTnyeckuii MaTepuan mo Borpocam: «Mmeet mu
17 B3anNMOICHCTBHH KojeOaHWe  YHCIECHHOCTH  momynsnuid — rukommyeckuit | [1K-2 HIK k2
TIOTTYJISIIIANA KUBOTHBIX M | Xapakrep», « DOPMbI U30JIALUH MEXKTY TOIMYJIALMIMI.
WX KjaccuuKanus
Nzyuuts Teopernueckuii Marepuan no Bompocam: «Peaxius
XWIIHAKA  Ha BEIMYCHHUE  YHCICHHOCTH  JKEPTB»
Tema 3.5.2. OTHOIICHUS M y PTBY,
18 UK -KED B «KonBotonusi XUIHUKA M XKEepTBbD, «lIprMepbl 3amuThl TIK-2 K x5
= p pacTeHuil oT BhlenaHus PUTO(haraMu 1 TNIAHKTOHHBIX PAYKOB
OT BBIC/IaHUS TUIAHKTO(araMm.
Tema 3.6.1. MeToasl .
W3yunts  TEOpeTHYECKWII ~ MaTepuajd [0  BOIpPOCaM:
OUCHKH HHCICHHOCTH 1 «OCHOBHBIE TIOAXOALI K  OMNPEICICHHIO YHCICHHOCTH
19 T€HETUYECKOIO N p K-2 | AAK g2
MOMYJISIIAN JKHBOTHBIX», «JIECKpeTHOCTh (heHOB», «CBS3b
pa3zHooOpasus
. TeHOB U ()EHOBY.
TIOMYJISIITU N
20 Tema 3.7.1. MecTo M3yunth  TeopeTWUecKMd  MarepHay IO  BOIPOCAM: IIK-2 | AAK k2
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JKHUBOTHBIX B «Tpoduueckas cHenpanu3aliss KaK OCHOBHOHM (hakTop

OPraHM3aLyHM [MUIIEBBIX | MO3HIMOHMPOBAHMA B MHOTOBHJIOBBIX  COOOIIECTBAX»,

Y DHEPrETHYECKUX «EcTecTBeHHbIE Bpard HACEKOMBIX KaK peryJUpyOLnn
cBsi3eil B coolmmectBax | dakTop».

4.4. MeToan4yeckne yKa3aHusl 110 OPraHU3alMU CAMOCTOSATEIbHOI padoThl CTY/I€eHTOB

CamocrosTenbHas padoTa CTYIEHTOB SBJISETCS COCTaBHOM 4acThi0 y4yeOHOTro mporecca H
MMeEeT LIeJIbI0 3aKpEIUICHUE U YIiyOIeHue MOJIyYeHHbIX 3HAHUH U HAaBBIKOB, IOMCK U IIPHOOpETeHnE
HOBBIX 3HAHMH, a TAKXKE BBHIIIOJHEHNUE YUEOHBIX 33/1aHUH, TIOATOTOBKY K MPEICTOSAIINM 3aHIATUAM H
3ayery.

Jnst opraHu3aiMy caMOCTOATENbHON pPabOThl MO JUCHMIUIMHE «DKOJIOTHS OPTraHU3MOBY
UCHOJIb3YIOTCS CleAyIoIne GOpMbl CAMOCTOSTEIbHON Y4eOHON pabOThI:

- Pabota Haj KOHCIIEKTOM JIEKLIUH.

- [Ton6op, n3yueHue, aHaaIu3 peKOMEHI0OBAHHON JIUTEPATYPBHI.

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

- IlogroroBka K IpPakTUYECKOMY 3aHSATHIO COCTOUT B TEOPETHYECKOH MOArOTOBKE H
BBIIIOJTHEHUH NPAKTUYECKUX 3a/laHUM (OTBETHI HA BONIPOCHI U T.1.).

- [TonroToBka K CEMHUHAPCKUM 3aHATHUSM.

- [loaroroBka Kk KOHTPOJIBLHBIM paboTaM.

- [TonroroBka K TECTUPOBAHUIO.

- Hanimcanue pedepara, moaroToBka gokaa.

- BeinonHeHue nucbMeHHbIX padoT.

- [TonroroBka k 3a4ery.

Iucvmennvie pabomsi. J{nsg m3ydyeHHs TeM, HE HU3JO0KEHHBIX B JIEKIIMU, PEKOMEHAYeTCs
HCIOJIb30BaTh OCHOBHYIO M JONOJIHUTENBHYIO JIMTEPATYPY, a TaKKE MCTOYHUKU, HalWJECHHbIEC MPU
NOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M TOMCKOBBIX cucTeM. /[[ng 3akpemsieHHs Marepuana
pPEKOMEHyeTCsl JielaTh KpaTKHE KOHCHEKThl Mo TeMme. B pamkax AMCHMIUIMHBL «OKOJIOTUS
OpPraHU3MOBY» TaKXKe MPEyCMOTPEHO BBINOJIHEHUE MUCBMEHHBIX padoT (cM. 1. 4.3.2.). KauectBo
BBITIOJTHEHHON pa0OThl OLICHMBAETCS B XO0/€ OOCY)KIEHHUS JaHHBIX BOIPOCOB MpPH IMPOBENECHUU
YCTHOTO ONIpOca U JUCKYCCUH 110 COOTBETCTBYIoMIEH Teme (cMm. 1. 4.3.1).

Pegepam — ¢dopma nuCbMEHHON pabOTHI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTh IPHU
OCBOGHHMHU BapHaTHUBHBIX (MPOQHUIBHBIX) TUCHMIUVIMH mpodeccruoHanbHoro mukna. [Ipencrasnser
co00i1 KpaTKOe H3JI0KEHUE COAEpaHHsS HAayUHBIX TPYIOB, JUTEPATyphl MO OMPEICICHHON TeMe.
O6wem pedepara mMoxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJATOTOBKY — OT 2
Hezenb 10 Mecsua. [loaroroBka pedepara moapazymeBaeT caMOCTOSTENBHOE U3YUEHHUE CTYACHTOM
HECKOJIbKUX JIMTEPATYpHBIX MCTOYHHKOB (Y4eOHUKOB, MOHOTpaduii, HAyYHbIX CTaTed W T.1.) 1O
OTpe/ieIeHHOW TeMe, He paccMaTpuBaeMoi MoApOoOHO Ha JIEKIMH, CUCTEMAaTH3allli0 MaTepuaia u
KpaTkoe ero uzinoxenue. Llenp Hanucanus pedepara — NPUBUTUE CTYAEHTY HaBBIKOB KpPaTKOrO U
JTAKOHUYHOTO MPEJICTaBICHUsI COOpPaHHBIX MaTepHaioB U ()aKTOB B COOTBETCTBUH C TPEOOBAHUSIMH,
NPEIbSBIAEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTaThsM.

CrtpykTrypa pedepara BKIIOUYAET:

- TuTynbHBIN JIUCT.

- Conepxxanue.

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

- OCHOBHas 4acTh pabOTBI COCTOUT U3 HECKOJIBKHMX Pa3/esIOB, B KOTOPBIX M3JIaraercs CyTh
TeMbl pedepara.

- 3aKJII0YCHHE.

- CIMCOK HCII0JIB30BAHHOM JINTEPATYPHI.

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

Kpurepuu ouenuBanus pedepara:
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- O1eHKa «OTIUYHOY» BBICTABISETCS B TOM CIIy4ae, €Ciid B pedepaTe MOJHOCTHIO PACKPHITa
TeMa, MPOAHAIU3UPOBAHO COBPEMEHHOE COCTOSHHE BOIPOCA, MaTepuan H3JI0XKEH JIOTUYHO,
MOCTIeIOBATENbHO, MPHUBEICHO HE MEHee / JUTEPaTypHBIX HCTOYHUKOB, pedepar odopmieH B
COOTBETCTBHH C TEXHUUECKUMH TPEOOBAHUAMHU, IPEIbIBIAEMBIMU K TAKOTO pojia paboTaMm.

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

- OLieHKa «yZ0BJIETBOPUTEIIBHO» — TEMA PacKpbITa IOBEPXHOCTHO, MaTepHuai IMPUBEAEH Kak
npoctas KoHcTatanus (akToB, HE MPOAHAIM3UPOBAH, B O(GOPMIICHHMH HMEIOTCS TEXHUYECKHE
HE/I0CTATKHU, CIIUCOK JIUTEPATYPhI COIEPKUT MeHee 4 HCTOUHUKOB.

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

Yemuwiii 0oknao — 3to coobuienue B Teuenue 10-15 MuH, B KOTOPOM CTYAEHT B JaKOHUYHOM
dbopme TOKEH H3JI0KUTh MaTepuall M0 COOTBETCTBYIOIIEH TeMme, MPUICPKHUBASCH CIETYIOLIETO
IUTaHA: BBEJCHUE, OCHOBHAs 4YacTh, 3aKiroueHue. JloKiam COnmpoBOXKIAeTCS MpE3eHTAINeH,
OTpakarolllell OCHOBHBIE IIOJOXEHHS II0 COOTBETCTBYIOIIEH TeMe, BKIIOYAIOIIeN HaryisgHble
MaTepHuaisl (cxembl, Tabnuuel, GoTo u T.14.). [Io OKOHUaHMK JOKIana CTYACHTY 33Jaf0T BOIPOCHI,
KaK IperojaBaTeslb, TaKk M CTYAEHTbI, Ha KOTOpbIE JOKIAIYMK JOJDKEH JaTh HCUEPIbIBAIOILUE
OTBETHI.

Kpurepuu onieHuBaHMs yCTHOTO JJOKJIAa:

- OmeHka «oTnU4HO». B J0KIase TMONHOCTBIO pPACKphITa TeMa, IPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHME BOIPOCA; CTYAEHT CBOOOAHO BIAJEET MaTepUaloOM, M3JIaraeT ero
JIOTHYHO, TOCIIEIOBATEIbHO, JAKOHUYHO, COOJII0Aas OCHOBHBIE MpaBHia KyJIbTYphl peun. Jlokmazn
COIIPOBO’KAAETCS MPE3eHTALMEH, KOTOpas OTpaXkaeT OCHOBHBIE MOJIOKEHUS JOKJIa/1a, IPEe3eHTAIU]
COCTaBJI€Ha IPaMOTHO C COOJItOJIeHneM oOUMX TpeOoBaHMil, MpaBuil MIPUPTOBOrO OPOPMIIEHHUS,
nojiaun rpauyeckoro MaTepuana, UMEIOTCS CChUIKA Ha NpHBEJIEHHbIE (OTO, PUCYHKH, CXEMBbI U
T.JI., IPUBOJUTCS CIIUCOK HMCIIOJIb30BAaHHOM JuTeparypsl. [Ipu oO0CykIeHNH JOKIIaaa CTYIeHT JaeT
HCUEepIIbIBAIOINE, ApT'yMEHTUPOBAHHbIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

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

- OmeHka «yZOBJIETBOPUTENHLHO». TeMa packpeiTa HE TOIHO, MaTepual TPUBEACH Kak
pocTas KOHCTaramus (aKToB, HE MPOAHAIM3UPOBAH, CTYAEHT IIOKA3bIBA€T IOBEPXHOCTHBIE
3HaHus. [Ipe3eHTanust 9aCTUYHO COOTBETCTBYET YCTaHOBICHHBIM TpeOoBaHUsM. [Ipu oOcyxaeHnn
JIOKJIa/1a CTY/IEHT He BCEra JIaeT MPpaBUIIbHBIE, HCUEPIIBIBAIOIINE OTBETHl Ha 3a/1aBA€MbIE BOIIPOCHI.

- OreHka «HEYIOBIETBOPUTEIbHO». Tema [oKiaga He pacKphiTa, CKYIHBIM O00BEM
MIPUBEJICHHBIX MaTE€pPHUaJIOB; MIpe3eHTaIs OTCyTcTBYeT. [Ipn o0Ccyx1eHun 1oKiIaaa CTyJAeHT He aeT
OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJAHHBIM BOIIPOCAM.

Kpurepun onieHuBaHUs KOHTPOJIBHOU PaOOTHI:

- O1leHKa «OTJIMYHOY BBICTABIISIETCS, €CIIM KOHTPOJIbHAs paboTa BHITIOIHEHA TIOJTHOCTHIO 03
OLIMOOK ¥ HEJ0YETOB.

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

- OueHka «yJOBJIETBOPUTEIbHO» BBICTABISETCA, €CIIM KOHTPOJIbHAs paboTa BBHIIOJIHEHA Ha
1/2 Ge3 ommOOK W HEJOYETOB WJIM MOJHOCTHIO, HO HMMEETCS HECKOJIBKO TIpyOBbIX OMIMOOK U
HE/I0YETOB.

- O1eHKa «HEYJOBJICTBOPUTEIBHO» BBICTABISAETCS, €CIM KOHTPOJIbHAs paboTa BBINOJIHEHA
MeHee yeM Ha 1/2 mim uMmeercs 0O0JIbIIIoe KOJIUYECTBO OIIMOOK U HEIOYETOB.

Kpurepuu onieHUBaHMs YCTHOTO ONPOCa U TUCKYCCUU:

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

- OmeHka «XOpOII0» BBICTABISIETCSI CTYACHTY, €CJIM OH IOKA3bIBACT NMPOYHBIC 3HAHUS IO
MPEUI0KEHHOMY BOIIPOCY, HO JIOMyCKaeT 1-2 HETOYHOCTH B OTBETE.

- OueHka «yJIOBJIETBOPHUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM OH IIOJHOCTBIO HE
pacKpbIBaeT NPEAI0KEHHBIN BONIPOC U JOMYCKAET HECKOJIBKO HEIPYOBIX OMIMOOK.

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

Kpurepun onieHMBaHUS TECTUPOBAHUS:

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

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

- OneHka «HEYIOBJIETBOPUTEILHO» BBICTABISETCS, €CIU JIaHO MeHee 71% mpaBMIIBHBIX
OTBETOB Ha 3a/1aHus TecTa U He MeHee 61 % MpaBUIIbHBIX OTBETOB Ha 3a/laHUs TECTa.

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

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

V. YYUEBHO-METOJUYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

a) mepeYeHb JUTEPATYPbI
OCHOBHAasI JINTepaTypa

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

2. Borannka: YueGHuk juis By3oB: B 4 T. / I1. 3urre [m mp.]; nep. ¢ HeM. — 35-e [HeM.] m3xm. — M.:

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

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

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

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

012.-512c.

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

«Axkagemus», 2006. — 350 c.

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

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

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

JIOTIOJTHUTEIbHAS JIUTEpPaTypa

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

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

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

4. Topeimuna T. K. Okonorus pactenuii / T. K. Iopeiminaa. — M.: Beicmas mkomna, 1979. — 368

c.

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

w

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

7. JBopakoBckuit M.C. Dxomnorust pacrenuii / M.C. JIBopakoBckuii. — M.: Bricmiasi mikosna,
1983. - 188 c.

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

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

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

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

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

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

14. Ycemano U. HO. Dxonorudeckast Gpu3nonorus pacTeHui: YueOHUK aist cTya. By3os / M. 1O.
VYcemanos, 3. @. Paxmankynosa, A. FO. Kynarun. — M.: Jloroc, 2001. — 223 c.

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

16. SA6mokoB A.H. Dxonorus momyssituii / A.H. SI6;mokoB. — M.: Beicmas mkona, 1987. — 303 c.

17. UYepnsbimes B. b. Dxosnorus Hacekombix / B. b. Uepnsimes. - M. : U3n-Bo UT'Y, 1996. - 303 c.

0) 0a3bl JaHHBIX, HH(POPMANUOHHO-CIIPABOYHbIE M IOMCKOBBIE CUCTEMbI
1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru
2. HudopmaunonHas cucrema «EnuHOe OKHO JocTyna K 0Opa3oBaTeNbHBIM pecypcam»
(http://window.edu.ru)
3. 3BC «FOPAUT». Anpec noctyna: https://www.biblio-online.ru/
4. 943 «bubmuoTex». Anpec moctyma: https://isu.bibliotech.ru
5. OBC «M3parenscTBO «Jlaub». Anpec nocryna: http://e.lanbook.com
6. ObC «PykonT». Aapec nocryma: http://rucont.ru
7. OBC «Aiibyke». Anpec nocryna: http://ibooks.ru
8. lLIKb «bubkom». Anpec noctyna http://rucont.ru/
9. Coro3 oO6pazoBaTenbHbIX cailToB — EcTecTBEeHHbIE HAyKH
10. http://tusearch.blogspot.com — TTouck 37€KTPOHHBIX KHHT, MyOauKaiuii, 3akoHoB, 'OCToB Ha
caiiTaXx Hay4YHbBIX IEKTPOHHBIX OMOIHOTEK.
11. Google Scholar — ITouckoBas cucTema 1Mo HayYHOU JINTEpaType.
13. Science Research Portal — HayuHasi mouckoBasi cucTeMa, OCYyIIECTBIISIONIAs MOJTHOTEKCTOBBIHN
MOKCK B )YypHaJlax MHOTHX KPYIHBIX HAyYHBIX M31aTenbcTB, Takux kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. Uier craTbi U TOKyMEHTBI 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 060py10BaHHE:

Aynuropus Afis TPOBEACHUS 3aHATUN JEKIHMOHHOTO THUIA MO IJUCHUILTUHE «IKOJIOTHS
Oopranu3mMoB» (Moayib 1. «JKOIOrHsi MHUKPOOPTaHHW3MOBY»): 00OpYyJOBaHa CHEIUAIU3HUPOBAHHON
(yueOHoIt) Mebenpio Ha 25 MOcaJ0YHBIX MECT,; TEXHHYECKUMHU CpPEACTBAMH OOYUEHHs: MPOEKTOp
Epson EB-X03, nocka MapkepHas; ydeOHO-HATJSIHBIMH TOCOOUSIMH, O0ECIIeUYnBAIOIINMHI
TEMaTUYECKHE UIUTFOCTPAIUH 110 JUCHIUTUINHE: MIPE3EHTAINH 110 TeMaM MTPOTPaMMBI.

AyauTopHs U IPOBEACHHS 3aHIATHH MPAKTUYECKOro (JTabopaTopHOro) THIA: 000pyI0BaHa
crenranu3upoBaHHon  (yueOHo#) MmeOenpto Ha 10 MOCamOYHBIX MECT; JOCKOW MEIOBO;
TEXHUYECKUMHU CpEACTBAMHM OOyuYeHUSs, CIyXallUMU JJIs MpelacTaBieHus y4deOHON uHpopmauuu
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OOJBIION AayAWTOPHHM IO JUCHUIUIMHE «DKOJIOTHSI OpraHu3MoB» (Moaynb 1. «Dxomorus
MUKpPOOPTaHHU3MOBY»); BCTPOCHHbIE OOKChl — 3 mT., ImKad A XpaHEHUS MaTepUaioB s
71a00paTOPHBIX 3aHATHI, MUKPOCKON OMHOKYIsipHBIH Axiostar Plus Cart - 1 mT., MHKpPOCKOIIBI
buomen 2Led — 10 m., mukpockornbl MBC-10 — 4 miT., BUHTOBOM OKyJsip-mukpomerp MOB 1-15 —
1 mwr., ¢a3oBo-koHTpacTHOE ycTpoicTBO K®-4 — 4 mT., TEMHONOJBHBIM KOHAEHCOpP — 6 INT.,
kamepsbl ['opsieBa-Toma — 8 miT., GakTepuiuaHbIe JaMIibl — 5 mT., Tepmoctar TC-1/80 CITY — 2 mT.,
anekrporuiira HoBo-Bsrka.

[Tomemenue Uit  XpaHeHUS U NPOPUIAKTHUYECKOTO  OOCHY>KMBaHUA  y4eOHOro
obopynoBanusi. AyauTopus 00OpyIOBaHA: CIEIHUATU3UPOBAHHON MeOeNbl0 Ha 3 MOCaTOYHBIX
MecTa; mKadbl 11 XpaHeHHs 1a00paTopHOTro 000pyAOBaHUS — 2 IIT., MKad A1 OAekKAbl — 1 mT.,
BCTpoeHHbIH 00ke, Tepmoctat TCO-1/80, X0nOAMIBHUK «AMIIEPOHY», OakTepuIuaHas Jammna — 1,
HoyTOYK Lenovo I1580, mpoexktop BenQ MS521P; nmocTtossHHbIE MUKPOCKOIIUYECKUE TPErapaThl
pa3nuyHbIX Mopdosornyeckux rpynn 6akrepuii — 80 MmIT., MOCTOSHHBIC MPENapaThl MUKPOMHUIIETOB
— 30 wrt., My3eliHas KOJUIEKIHs KyJIbTyp OakTepuit Ans yueOHbIX 3aHATHIH (14 KyIbTyp), KOJIEKIIUS
aKTUHOMMILIETOB (40 KyJIbTYyp), KOJUIEKIIUSI MUKPOMUIIETOB (20 KyJIbTYp).

TexHuueckoe nomenieHre (aBTokiaBHas): crepuinzaTop maposoit BK-75 — 2 mr.

AymuTopust A7 TPOBEACHUS 3aHATUH JIGKIIMOHHOTO THIMA MO JUCIHILIMHE «JKOJOTHS
OpPraHu3MoB» (MOAYJb 2. «DKOJIOTUS PACTEHHUI») 000pyI0BaHA:

cneyuanuzuposannoti (y4eOHOU) mebenvto Ha 12 TOCANOYHBIX MeECT, buoxummudeckas
naboparopus (1abopaTopHbie cToIbI - 4 mT.); PakoBuHa ¢ Tym00ii - 1 wT., /lepeBsiHHBIE TYMOBI JUIs
XpaHeHus1 peakTuBoB - 2 mT., llkad BerTspkuoi JIK-1500 OB - 2 mT., Bechl ananutudeckue
I'OCMETP Jlenunrpan - 1 mrt., @orosnekrpokogopumerp KOK-2 - 1 mr., AKBaguCTUILIATOP
anekTpudeckuiit AD-14-«S-DI1»-01 - 1 mr., TepmocraT snekTpuueckuii cyxoBo3aymHbiii TC-1/80
CI1Y - 1 mrt,;

mexuuyeckumu cpeocmeamu obyuenus: Jlocka aymutopHas wmenosas, I[Ipoextop BenQ
MS504, cayxammmu JUis TpeacTaBieHUs ydeOHOW wHHpopManuMu OOJbIION ayAUTOPUH IO
JTUCHUIUINHE «DKOJIOTHS OPTaHU3MOBY;

VUeOHO-HATAOHBIMU NOoCoOUAMY, OOECTICUYMBAIOIIUMHU TEeMATUYECKUE WIUTIOCTPALUU TI0
JTUCIHUTUIMHE 10 JUCHUIUIHNHE «DKOJIOTHS OPraHu3MoB» (MOIynb 2. «IKOJOTHUS pPACTCHUI») B
KOJINYeCTBE: TAOIULBI — 3 MIT., IPE3eHTAlUU 110 KaKI0W TeMe IPOTrpaMMBl.

AymuTopust A7 MPOBEACHUS 3aHATHH NMPAKTUYECKOTO THMA MO JUCIHIUIHHE «IJKOJOTHS
OpraHu3MoB» (MOJyJb 2. «JKOJIOTUs pacTeHuil») obopynoBaHa: cneyuarusuposannoi (yueOHOI)
Mmebenvio Ha 12 mocagouHbIX MecT, buoxumuueckas nadoparopus (JlabopaTopHbIE CTONBI - 4 IIT.);
PakoBuna ¢ TymOo0if - 1 ., JlepeBsiHHbIe TyMOBI IJii XpaHEeHUs peakTUBoB - 2 1mT., Ilkad
BoITsDKHOM JIK-1500 IIB - 2 mrt., Bech anamutuueckue ['OCMETP Jlenunrpamg - 1 mr.,
dotoanekrpokonopumerp KOK-2 - 1 mir., AkBaaucTHiuIsATOp snekrpuueckuii AD-14-«S1-OI1»-01 -
1 mr., Tepmocrar snekrtpudeckuii cyxoBo3aymHeiii TC-1/80 CIIY - 1 mr.; obopynoBaHa
mexHudeckumu cpeocmeamu obyuenus: Jlocka aymautopHas menoBas, IIpoexkrop BenQ MS504,
CITy’KalllMMU JUTSE TIPEICTaBJICHUsT y4eOHOW WH(OpManuu OOJBIION ayIUTOPUU IO TUCIUTUTHHE
«OKOJIOTHSI OPTaHU3MOBY; YUYEOHO-HALTAOHLIMU NOCOOUAMU, OOECIICUUBAIOUIMMHU TEMaTHUYECKUE
WUTIOCTPAIlMKM N0 JAUCUUIIIMHE «OKOJOTHS OpraHu3MOB» (MOAYIbh 2. «DKOJOTHS PacTeHUi») B
KOJIMYeCTBE: TaOIULBI — 3 MIT., IPE3EHTAIUU 110 KaXI0U TeMe IPOrpaMMbl.

[Tomemenue st  XpaHeHUS U NPOPUIAKTHUECKOrO  OOCIY)KHMBAaHMS  y4e€OHOro
000pyZI0BaHUs: ayAUTOPHUS 000pyIOBaHA:

cneyuanuzuposanHoli mebdenvio Ha 8 mocamodHeix MecT; Ilkad BeiTsxHON JIK-1500
IB+Bentunarop - 2 mr., Cton nByXTyMOOBBIi - 5 mr., Cton onHoTymMOOBBIH - 4 mT., CToN
KOMITBIOTEpHBIM - 1 1mmT., Merammueckue TyMOBI ISl XpaHEHHUs JIA0OpaTOPHOM TOCYIbl H
obopynoBanusi - 4 mT., JlepeBaHHbIe TyMOBbI Jii XpaHeHHUs JaOOpaTOpHOM TmoOCynbl |
obopynoBanus - 5 mr., [llkadg-kyne nByxaeepubii - 1 mr., Illkad merammmueckmit - 1 mr.,
XononunbHuk NORD J1X-241-0-010 - 1 mr., Dnexrporura Jlyy - 1 wr., PakoBuna ¢ Tym60ii - 1
mt., [IIkadg-kyne Tpexnsepusbiit - 1mr., [llkad kHWKHBI - 3 mT., MuKpockon buomen 2 Led - 7
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mt., Mukpockon Levenhuk D870T - 1 mt., Mukpockon Levenhuk D870T tpunokymsip - 1 mT.,
Mukpockon Mukpomen P-1-LED - 1 mr.,, Mukpockon MJI-5-b - 1 mr, Mukpockon
ouonornyeckuid Mb-1600b - 1 mT., Mukpockon P-14 - 4 mT., Mukpockon Levenhuk 2L NG -
Smr., CBerurens OU-12 - 1 mt., @azoBsiii koHTpacT K®-3 - 1 mT., ®azoBsiii koHTpacT KOC - 1
wt., pH-MeTp noHomep yHuBepcanbubiii 9B-74 - 1 mr., Cnexrpodoromerp I13-5300 BU - 1 mT.,
MarnutHas Memanka MM-5 - 5 mt., Becosl ananutnueckue BJIP-200 - 1 mt., Becsl TopcrnoHHbBIE
BTII-500 - 4 mt., Becst Topcuonasie WAGA TORSYJNA-WT - 3 mr., [Ipoekrop Oepxen GEHA
OHP Ecovision 24/3 - 1 mr., Cuctemusiii 610k B komiuiekte ASUS - 1 mr., Monutop BenQ
DL2215 - 1 mr., Hoyroyk Lenovo G580 B kommuiekte - 1 mr., MynbTudyHKIHMOHATBHOE
yctporictBo SAMSUNG M2070 - 1 mt., Ckanep HP Scanjet G2410 - 1 mwr., [Ipuatep Canon LBP
2900 — 1 mr.

KomneioTepuslit  kiacc (yueOHasi ayauTopus) [Uisi TPYNIOBBIX M WHAMBHIYaJTbHBIX
KOHCYJbTAIlMi, TEKYIIEro KOHTPOJSI W  TMPOMEKYTOYHOW  aTTeCTallid, OpraHu3aluu
CaMOCTOSITENILHOM paboOThl: ayIUTOpUs C HEOTPAaHUYEHHBIM JIOCTYIOM K cetu HHTepHeT
obopymoBaHa:

cneyuanuzuposanuotl (yaeOHoit) mebenvro Ha 20 IOCaJOUHBIX MECT, JOCKOU MEJIOBOIA;

000pyI0BaHA MexHUYEeCKUMU CPeOCmEamu 00y4eHus.

Cuctemnbiii 6ok  PentiumG850,  Monutop BenQ G252HDA-1 mrt.; CucTeMHBIN
omoxAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mir.; Cucremnsiii 610k PentiumD 3.0GHz,
Mounutop Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mt.; Cuctremnslii 6ok Pentium
G3250, Monutop BenQG955 — 1 mit.; Cucremnsrtit 61ok Pentium G3250, Mourutop BenQ GL2250
— 1 mr.; Cucremusiii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mt.; CucreMHblit
ook Pentium G3250, Monutop Samsung T190N — 1 mr.; Cucremusiii 610k Pentium G3250,
MonuTop Samsung 740N — 1 mt.; [Tpoextop BenQ MX503; skpan ScreenVtdiaEcot.

6.2. IlporpamMHoOe oGecnieyeHue:
Kaspersky Endpoint Security s 6usneca - Ctanmaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (1a 75 onHoBpeMeHHbIX noakiIoueHnit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. Texuuuyeckue U 31eKTPOHHbBIE CPeACTBA:
HpeSeHTaHHI/I K JICKOUAM I10 BCEM pas3aciiaM UM TEMaM OUCHUILNIMHBI, PasSMCIICHHBLIC Ha
obpazoBarensHOM noptaie UI'Y (educa.isu.ru).

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Jns  ocBOeHHS AUCHMIUIUHBI «OKOJIOTHSI OpPraHU3MOB» MPHUMEHSIIOTCS  CIEAYIOLIHe
o0pa3oBaTeNbHbIEC TEXHOIOTUU:

Jlekuun. Beognas nexkuus. Jlekuus — oOpaTHOM CBS3U (JEKLUS C JIEMEHTaAMU JAUCKYCCUH),
neKuus-uHpopMalys ¢ MPUMEHEHHEM OJJIEKTPOHHBIX Mpe3eHTalui, JeKius-0ecena ¢ OMOPHBIM
KOHCIEKTHPOBAHUEM OCHOBHBIX IOJIOKEHUN T€MBbI, TPOOIeMHast JIEKIIUS C 3JIEeMEHTaMU JUCKYCCHH,
0030pHas KIS, 0030pHast JIEKIUA-IKCKYPC B MOHATUHHBIN anmapar TeMbI.

IpakTuyeckune 3aHsaTUsl. [IpakTUKyM C dJIeMEHTaMHU AWCKYCCHH, KOMOWHUPOBAHHBIN
CeMHHap, TOBTOPUTEIHHO-0000IIAONINI CEMHHAP, CEMHHAP C JIEMEHTAMU JTUCKYCCUH.

JladopaTopublie 3aHsATHS — onHa WX J(PGEKTHUBHBIX (OPM TPOBEACHHS AayAUTOPHBIX
3aHATUH B By3e, YIIyOJSIOT U 3aKpEIUIAIOT TeopeTHdyeckue 3HaHus. Ha 3TuX 3aHATHSAX CTYIEHTHI
OCBaMBaIOT KOHKPETHBIE METO/IbI U3yUEHHS TUCLMILUIMHBI, IPUOOPETAIOT HABBIKK CAMOCTOSITEIbHON
paboThl ¢ mpubOpaMu M COBpEeMEHHbIM 00OopynoBaHueM. Ha mabopaToOpHBIX 3aHATUSX CTYAEHTHI
OCBaMBAIOT IIOCTAHOBKY M BEJEHUE OHKCIEPUMEHTA, y4yaTrcsi YMEHHIO HaOJIroAaTh, OLICHUBATb
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MOJIyYE€HHBIC PE3YNbTAThI, IeJaTh BBIBOJBI U 0000IIeHHs. Benymiel menpio 1abopaTopHBIX padoT
ABJISICTCA OBJIAJICHUE TEXHUKOW SKCIIEPUMEHTAa, YMEHHE peIIaTh MPaKTHYECKUE 3aJaud IyTeM
IIOCTAaHOBKHU OIIBITA.

CaMocrosiTeibHasi padoTa CTYAEHTOB IIpeAronaraeT MpopaboTKy MaTepHalloB JIEKLUH,
yueOHO# nuTepaTypsl, pecypcoB MHTEpHET, HAyYHBIX M HAayYHO-TIOMYJSPHBIX MyOJIMKAIMN TIPH
MOJIrOTOBKE K MPAKTUYECKUM 3aHATUSAM, IIPU MOATOTOBKE JIOKJIAZOB, peepaToB M IPE3EHTALUH.
PesynpTaThl caMOCTOSTETHHON pabOTHl CTYIEHTOB PEAJTH3YIOTCS B XOJ€ ayAMTOPHBIX 3aHATUN B
BUJIE IHUCBMEHHOIO 3KCIIPECC-OIIpOca CTYJIEHTOB IO COJEPXKAHMIO MpeNblIylied JeKIHH,
TECTHUPOBAaHUS M0 TPOWIECHHOMY MaTepually, KOHTPOJIBHBIX padoOT, pa3paboTKH OIOPHOTO
KOHCIIEKTa K MaTepuaiaM JIeKIUH, ITOATOTOBKH BOIIPOCOB JIEKTOPY, IPEACTaBICHUs pedeparos,
MUCHMEHHBIX paboT, TMOBTOPEHHS TEM MPOrpamMMbl C IIEJBI0 TMOATOTOBKU K MPOMEXKYTOYHOH WU
UTOrOBOI aTTecTauH.

JlucTaHIMOHHBIE o0pa3oBaTe/bHbIE TeXHOJIOTHH. [lon JUCTaHIIMOHHBIMU
00pa3oBaTeIbHBIMU TEXHOJIOTUSIMU ITOHMMAIOTCSI 00pa3oBaTelIbHbIE TEXHOJOIMH, pean3yeMble B
OCHOBHOM C TPUMEHEHHEM HH()OPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX cereil. [Ipm ocBoeHun
JUCLUIUIMHBI «DKOJIOTHsI OPraHU3MOBY» UCIOIb3YIOTCS CIEAYIOIINE TEXHOIOTHH:

. KelicoBass TexHojoruss — (opMa JUCTAHIMOHHOTO OOy4YeHHs, OCHOBAHHas Ha
IPEJOCTaBIEHUN O0yJaromuMcs HH(QOPMALMOHHBIX 00pa30BaTeNbHBIX PECYpcOB B  BHJE
CTIEIMANM3UPOBAHHBIX  HAOOPOB  Y4eOHO-METOAMYECKHX KOMIUIEKCOB C  HCIOJIb30BaHHEM
pa3UYHbIX BUAOB HOCUTENEeH nHpopManuu (KeicoB);

. UHTEPHET-TEXHOJIOTHS — CIIOCO0 TUCTaHIIMOHHOW Nepeaayr WH(OpMAaIK, OCHOBAaHHBIA Ha
UCIOJb30BAaHUU TIJIO0ANBHBIX U JIOKAJbHBIX KOMIIBIOTEPHBIX ceTeil A obecneueHus J10cTyra
oOyuaromuxcst K HH(OpPMAlMOHHBIM 00pa3oBaTeNbHBIM pecypcaM M i (OpMHUpPOBaHUS
COBOKYITHOCTH METOJUYECKHX, OPraHMU3AllMOHHBIX, TEXHUYECKUX M IPOrPaMMHBIX CpPEICTB
peaizallMi M yIpaBieHHUs Y4YEOHBIM IIPOLIECCOM HE3aBUCHMO OT MeCTa HAaXOXXJIEHHUS €ro
cyobektoB. Mcnonb3yercst ObpaszoBarenbhbiii mopran UI'Y — educa.isu.ru.

VIIl. OHEHOYHBIE MATEPHUAJIBI JIUISA TEKYIIEI'O KOHTPOJISA U
IMPOMEXYTOUYHOM ATTECTALIUH

Ouyenounvie mamepuanst 011 6X00H020 KOHMPONA

B KAa4eCTBC ONICHOYHBIX Cpe)ICTB JId4  BXOIHOTO KOHTpOJ'IfI OILICHKN ypOBHSI 3HaHI/II71
CTYICHTOB HCIIONB3yeTcs cobecenoBanune. B mporecce cobecenoBaHUS OIIEHUBAETCS YPOBEHb
BIIaJIeHHUs 0a30BBIMU 3HAHUSMH, YMEHUSMHU, HAaBbIKAMH, HEOOXOIUMBIMH ISl Hayala oOyueHus 1Mo
JTUCIUILTHHE «IKOJIOTHS OpPTaHU3MOBY», OINPEACIASTCS CTENCHb BIIAJCHHS HOBBIM MAaTEPHAIOM JI0
Hayala ero u3y4eHwusl.

Ouyenounvie mamepuanvl MmMeKywLez0 KOHMPOs (OPMUPYIOMCA 6 COOMBEEMCMEUU C

JIHA ynueepcumema

TGKYHH/Iﬁ KOHTPOJIb OCYIICCTBIIACTCA B TCUCHUEC BCCTO BPEMCHU U3YUYCHUA AVCIUILIIVHBI.
B paMKax JUCHUIIINHBI «DKoJIoTHUsA OpTraHru3MOB» HCIOJB3YHOTCA CJICAYIOIIUC q}O[!MH

TCKYIIETO KOHTPOJIA:

- YCTHBIH OIIpPOC;

- co0ecel0BaHUE;

- KOHTpOJIbHast paboTa;

- TUCKYCCHS;

- TECT;

- pedepar;

- MUCbMEHHas paboTa

- KOHTPOJIb CAMOCTOSITEIILHON paOOTHI.
@DOH/1 OLICHOYHBIX CPEJICTB BKJIIOYACT:

- (hOHZ TECTOBBIX 3aJaHUH IO AUCLUILINHE;

- TeMaTHKa KOHTPOJbHBIX U MUCbMEHHBIX PadoT;
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- TCMAaTHUKa U BOIMPOCHI K CCMUHAPCKUM 3aHATUSAM,
- IepeyeHb TeM pedepaTos;
- BOMPOCHI Ji1si camocTosaTesibHoro uzyuenus (CPC);
- BOIIPOCHI /ISl 9K3aMEHa;
- KPUTEPHUH OLICHKH 3HAHUU CTYJICHTOB.
HasnaueHnne O1leHOYHBIX CpeICTB: ChOPMHUPOBAHHOCTD 3asBieHHbIX B 1. || komnerenmuii: T1K-

JleMOHCTpaIMOHHbIE BAPHAHTHI TECTOB ISl TEKYIIero KoHTpoJis (MoayJs 1. «IkoJtorus
MHKPOOPTraHU3MOB»)

1. Ilcuxpouiibl — 3T0 MUKPOOPTaHU3MBI, CIIOCOOHBIE K POCTY:

a) ipu temmeparype 0 °C

0) pu Temnepatype Boime + 45 °C

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

T') IpY HU3KUX 3HadeHus pH

2. CTpyKTypupOBaHHass CUMOMOTHYECKAsl acCOLMALUSA U3 ABYX WM OOJIBIIErO 4Kciia BUOB
Pa3IMYHBIX MUKPOOPTaHU3MOB C BBICOKOW CTETIEHBIO MHTETPAIlA X METa0oIM3Ma Ha3bIBACTCS:

a) KOHCOPLUYM

0) MeTabno3

B) CHHTpO(Us

') aHTUOMO3

3. Kakas u3 Huke MepeurciIeHHbIX Tpymnn OakTepwil SBISETCS OCHOBHBIMHU IMPOIyLIEHTAMHU
CEepOBOJIOPOAA B BOJOEMAX:

a) THOHOBBIE OaKTepUU

0) mypmypHbI€ CepHbIE OaKTEPUH

B) 3€JICHBIE CepHbIE OaKTepPHH

T) cynbhaTpeaAylupyonme 6aKTepun

JleMOHCTpAIMOHHbIE BAPHAHTHI TECTOB /LIS TeKylIero KouTposi (MoayJb 2. «Jkosorus
pacTeHmii»)

1. ®orocuHTETHUECKUI amnnapar pacCTUTEIbHON KIETKH JIOKaJIM30BaH B!
a) KJIETOYHBIX MeMOpaHax

0) MemOpaHe XJIOPOIIJIaCTOB

B) CTPOME XJIOPOILJIaCTOB

r') MeMOpaHe U CTPOME XJIOPOILJIacTOB

1) UTOIIa3Me

2. Tum cBsi3aHHOW BOJIBI, HAN00JIEe CBOMCTBEHHBIN 711 000JI0YEK PACTUTEIHHBIX KIIETOK:
a) KOJUIOUJHO CBSI3aHHAsA

0) OCMOTHYECKH CBs3aHHAs

B) KalmJUIsipHas

I') IJIEHOYHAs

3. K opranorenam otHocsTCS:

a) Pb

0) Cl

B) O

r)S

m) K

e) Ca
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IleMOHCTpaIIHOHHbIe BapUaHTbI TECTOB IJIfl TEKYIIECI0 KOHTPOJIH (MO}Iy.TIL 3. «9kogaorus

JKHBOTHBIX»)

1. B uncno cpenoobpasyronmx HpakTopoB HE BXOAT:

a) Boja

0) MoYBeHHBIN haKTOp

B) HUBAJIbHBIN (pakTop

I') MOXapHBINA (HaKTOp

2. Ilpu mpojosmKaromeMcsl yBeTHUYEHHUH YUCIEHHOCTH TMOMYNSALUN TOCIETHUM B JIEHCTBHE
BCTYIAET CIEAYIOMIMNNA perynupyomuil GakTop:

a) BIUsHUE MHPEKIIMOHHBIX 3a00ICBaHMIA

0) BIMSIHUE XUIITHUKOB

B) BHYTPUBHUIOBASI KOHKYPCHIIHSI

T). BJIUSHHUE [1apa3uToB

3. JluHamMuMKa CMEpPTHOCTHM B pa3HBIX BO3PACTHBIX TIpymnax y adpUKaHCKOTO CIIOHA
OTIHMCHIBACTCS:

a) KpUBOU AP030(HITBI

0) KpUBOW TUIPHI

B) JIOTUCTUYECKOU KpUBOI

T') KpUBOM YCTpPHUIIBI

4. KonebOaHusi YMCIICHHOCTH YYaCTHUKOB B3aWUMOOTHOIICHUH B CHUCTEMK «XHUIIIHHUK-KEPTBA»
UMEIOT BUJI:

a) aBTOKOJIeOaHU

0) MasTHUKOBBIX KOJIeOaHUI

B) TApMOHUYECKUX KOJI€OaHU

') MEXHHHYECKHUX KOJIeOaHHi

RPRpoOoo~NoO WD E

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

Tembl pedpepatoB (MoayJib 1. «IK0JIOrHsI MUKPOOPTaHU3MOBY)

MonexyasipHO-0M0I0THYeCKHE METOAbI U3YUEeHUsI CTPYKTYPbl MUKPOOHBIX COOOIIECTB.
MHOK€eCTBEHHBIN CTpPECC Yy MUKPOOPTaHU3MOB — 3710 WK 01aro?

dusnueckas Koonepamus B MUKPOOHOM COOOILECTBE.

[Muano-6akTepuanbHOE COOOIECTBO KaK MPOTOTHI B3aMMOJICHCTBHS B COOOIIIECTRBE.
buonnenku.

[TaToreHHBIE MUKPOOPTaHU3MBI, TIEpEIAIONIIECs KalleIbHO-BO3IYIITHBIM ITyTEM.
Oxeanbl Kak cpefia 0OUTaHU MUKPOOPTaHU3MOB.

MuxkpoOHbIe co0011IeCTBa THAPOTEPMATIBHBIX BEHTOB.

Crpareruu napasuTusmMa y MUKpOOPTaHU3MOB.

Bbruopemenunanyst HeTe3arpsI3HEHHBIX TIOYB.

MukpobHas aerpaaanus KCeHOOMOTHKOB.

broreoTexHOIOTHST METAIIIOB.

Mukpobuosiorndeckue MeTo bl nepepaboTKH TBEP/IBIX OBITOBBIX OTXOJIOB.
Bronornveckast 04MCTKAa CTOYHBIX BO/I.

Vcnonp30BaHne MUKPOOPTaHU3MOB IS TTOJTyYeHUs] OMOTOIITNBA.

[Tpon3BoOACTBO M UCIIOJIb30BaHUE OMOIIPENAapaTOB HA OCHOBE a30T(MUKCUPYIOIINX OaKTEPHIA.
[ToBpexxaeHUsI MUKPOOPTaHU3MaMHU MaTE€PUAJIOB U CIIOCOOBI MX 3aIUTHI.

Tembl pedepaToB (Moayab 2. «KIKOJOTUSI PACTEHHIDY)

Tema 1. Ceem u e20 énruanue Ha cmpyKkmypy u (pyHKUuu pacmenuil u ux nonyaayuil
1. CBer kak 60TaHHKO-TeoTpaduuecKkuii hakTop.
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. CBETOBOI pexUM JPEBECHBIX MOPO/I.
. CBETOBOM pEKUM PaCTEHUMN U YPOKAHHOCTb.
. Mcnionib30BaHue CONIHEUHOM SHEPTUH OT/EIBHBIMU IPYIIIAMU PAaCTEHUM JJIsi POU3BOJICTBA

OHnOMacCHI.

5.
6.

—

W N

A WN =

1.

N

—_—

Ocobennoctu poTOCHHTE3a PACTEHUH pa3HBIX KIMMATHYECKHX 30H U JKU3HEHHBIX (HOpM.
Brnusinue cBeta Ha (POTOCHHTE3 U TPAHCIUPALIUIO.
Tema 2. Tennoesoit pesxcum
. I3aMeHeHus TerIoBOro pexxuma B pa3IMuHbIX THIIaX PACTUTEIbHOCTH.
Tema 3. Boonwtit pexrcum
. [IpucniocoOenust KOpHEH pacTeHH K BOJHOMY PEXHUMY IOYB.
. B3aumMooTHOLIEHNE paCTUTEIBLHOTO ITIOKPOBA C OCAKAMHU.
. boranuko-reorpaduueckoe 3HaUeHHE BOJAHOTO PEKUMA TTOYB.
Tema 4. Ioagpuueckue u opozpaguueckue gpaxmoput
. Ponb a1eMeHTOB MUHEPATbHOTO MTUTAHUS JIJIs] PACTCHHUIA.
. OKojoruyeckoe 3HayeHre pH MoYBbI U OTHOIIEHKE K HEN pa3InYHbIX TPy PACTECHUM.
. Unaukanust HOYBEHHO-TPYHTOBBIX YCIIOBUH MO PACTEHUSM U PACTUTEIBHOCTH.
. Bnusinue penbeda Ha mepepacrpenesieHue KIMMaTHYeCKUX M MOYBEHHBIX (DaKTOPOB.
Tema 6. Ocobennocmu cmpykmypol, (QYHKUUOHUPOBAHUA U OUHAMUKU PACHIUM EIbHBIX
nonynayuu
Tunsl IPOCTPaHCTBEHHOTO PaCHPEIEICHUs PACTUTEIbHBIX MOMYISIUH.
Crenuduka pocta paCTUTENBHBIX TOMYIISLINN.
Tema 7. llonynayuonnaa cmpykmypa uoa
. 'eorpaduyeckue 1 3KOJI0TrMYECKUE MOMYISIIIUY PACTECHUM.

BOl'lpOCLI AJIS MOATOTOBKU K CEMUHAPCKUM 3aHATUAM (MO}]yJ'H) 2. «IkoJ0rUs paCTeHHﬁ>>)

N

=

=

N =

=

=

Tema 1. Céem u e2o enuanue na cmpyKkmypy u yHKuyuu pacmeHuii u ux RONYaAyuil
CaeroBas (paza poTocHHTE3A.
TemuoBas daza porocunresa.
3amuTa pedepatoB (I0kIad + Mpe3eHTAIUs) 10 TeMaM, yKa3aHHBIM B Tadnuiie 4.2.
Tema 2. Tennoeoiu pexcum
TennoBou pexum.
3ammra pedepaToB (IOKJIAL + MPE3EHTALMs) 110 TEMaM, YKa3aHHBIM B Ta0nuie 4.2.
Tema 3. Boonwuii pexcum
Boanerit pexnm.
3amuTa pedepatoB (I0KIad + MpPE3eHTAIUs ) 10 TeMaM, yKa3aHHBIM B Tadnuie 4.2.
Tema 4. Ioagpuueckue u opozpaguueckue gpaxmoput
Onaduueckue u oporpapudeckue GakTopsl.
Kpyrosopor a3ora
3amuta pedepatoB (IokIa + Mpe3eHTAIMs) IO TEMaM, YKa3aHHbBIM B Ta0nwuie 4.2.
Tema 5. Buomuueckue 3aumooeiicmeus
buornyeckue B3auMoIEHCTBUSA.

Tema 6. Ocobennocmu cmpykmypeol, (QYHKYUUOHUPOBAHUA U OUHAMUKU PACHIUM ETbHBIX
nonynayuu
Oco0eHHOCTH CTPYKTYpPHI, QYHKIIMOHHUPOBAHUS M TUHAMHUKHN PACTUTEIBHBIX MOMYIISIIIHH.
3ammra pedepaToB (JIOKJIAL + MPE3CHTAINSI) 10 TEMaM, YKa3aHHBIM B Ta0iuie 4.2.
Tema 7. llonynayuonnaa cmpykmypa euoa
[TonynsoHHas CTpyKTypa BUa.
3amura pedeparoB (JOKIAA + Ipe3eHTAIH) TI0 TeMaM, YKa3aHHbIM B Tabuuue 4.2.
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Bonpocs! 1J1s1 MOATOTOBKY K KOHTPOJIbHBIM padoraMm (MoayJib 2. «JK0JIOTHSI pacTeHuiD))

N

=

1

Tema 1. Céem u ezo enuanue na cmpykmypy u QyHKUuu pacmenuil u ux nonyaAyuil

CaetoBas ¢aza ¢poTocuHTE3A.
TemuoBas (aza ¢porocunresa.
Tema 3. Boonwtit pexcum
BoaHsli pexum.
Tema 4. Ioagpuueckue u opozpaguueckue gpakmoput

. Kpyrosopor a3ora.

OMBHO‘lele Mamepuaibl ona npomeafcymounoft ammecmayuu 6 ¢0pM€ IK3ameHa.

dopMa MPOMEKYTOUHOU aTTecTanuu — Ikzamen. OC 3TOro TUIAa JOJDKHBI BBISIBIISTH

CTEIICHb OCBOCHUS TEOPETUYCCKMX 3HAHWUH Kak 0a3y misi (popMHUpOBaHUS KOMIICTCHIIMH,
YMEHHS MX MPUMEHSTh B CUTYAIHSIX, MOJCIHPYIOMHUX TPOPECCHOHATBHYIO IESTSIBHOCTD, a
TaKke cPOpMUPOBAHHOCTH 3asBICHHBIX B 1. |1l kommerenumii: T1K-2.

IpumepHbIii cIUCOK BONPOCOB K 3k3aMeny (Moayiab 1. «IK0I0rusi MUKPOOPTaHU3MOB))

oo

10.

11.

12.
13.

14.

15.
16.

17.

[IpenMer, 3amauM, HaMpaBIIEHUS OJKOJOTUM MHUKPOOPTaHU3MOB. METOIbl HKOIOTUU
MHUKPOOPTaHU3MOB.

HcTopus pa3BuTHS SKOJIOTMH MUKPOOPraHU3MOB Kak Hayku. Pabotel C. H. Bunorpasnckoro,
M. Beitepunka, b. B. Ilepduibea, H. I'. XonogHoro u ap.

BnusiHue MONEKyJIspHOTO KHCIOpoJa HAa MHKPOOpraHus3Mbl. Tokcudeckue 3¢QeKTs
MOJIEKYJISIPHOTO KHCIIOPOJIa U €r0 MPOW3BOAHBIX. 3alIUTHBIE MEXaHU3MBI KIETKH [ pymnmsi
MHUKPOOPIaHU3MOB 110 OTHOIIEHHUIO K KUCIOPO.Y.

BnusiHue BBICOKMX M HU3KHX TEMIIEpaTyp Ha JKHU3HENEATEIbHOCTh MHKPOOPTaHU3MOB.
Icuxpoduinbl, Me30¢uiisl, TepMOpUIbl. MeXaHU3Mbl ICUXPO- U TEPMO(PUITHH.
Hcnonp30BaHne BBICOKHX TEMITEPATYP JUTSI HHAKTUBAIIMA MUKPOOPTaHU3MOB.
Vcnonb30BaHue HU3KUX TEMIIEPATYp JUIs XPaHEHUS KYJIbTYp MUKPOOPTraHU3MOB.

Bmussame pH  cpeapl Ha  KH3HENESATENBHOCTh  MHKPOOPTaHU3MOB.  AUUAOQWIIEI,
HeiTpodusl, ankanopuisl. Mexanusmsl pH-romeocTasa.

Bnusiame BOMHOW aKTUBHOCTH Cpelbl Ha JKU3HEACATEIBHOCTh MHKPOOPTaHU3MOB.
Ianopunsr. OcMmodmiibl. MexaHu3Mbl NPUCTIOCOOJIEHUSI K OCMOTHYECKOMY COCTOSIHUIO
cpenbl. Kecepodumms.

@DOTOCHHTETHUECKN aKTHBHAs paauaius Ui pa3HbIX rpynn ¢gororpodos. Bausaue Y-
W3IYYCHUs, HMOHH3UPYIOIIETO  M3JIy4eHHWss HAa  MHKPOOPTaHU3MBL.  MeXaHHW3MbI
paruoyCTOMYMBOCTH.

BnusiHe THOPOCTaTUYECKOTO aBICHUS HA IKU3HEAEATENLHOCTh MHKPOOPTaHH3MOB.
bapo¢unbHble MUKpoOopranu3Mel. MexaHu3mbl 6apopuinu.

BiwsiHMe TSOKETBIX METaIOB Ha MHUKPOOHYIO KIETKY. MeXaHU3MBI ITOBPEKIAIOIIETO
necTBus. Y CTOWYMBOCTh MUKPOOPTAHU3MOB K TSDKEJIBIM METaJlIaM.

KonmeHTpamus mutaTenbHbIX BEMIECTB 1 MUKPOOPTraHU3Mbl. KOTHOTpO(BI 1 0HTOTPOQBI.
[TpucnocoOnenne k (U3NYECKUM YCIOBHSM cpedbl. Takcuchl. Anresus. OnUQUTSHI,
nuToduIbHBIC Opranu3Mbl. KpeHodubl.

MukpoOHOE COOOIIECTBO Kak IEIOCTHOCTh. TepMomuHaMudeckue TpeOOBaHHS K
COOOIIIECTBY U OTNEIbHBIM OPraHU3MaM B HEM.

Tpoduueckue B3aMMOOTHOILICHNSI B MUKPOOHOM coobiiecTBe. Koomneparust 1 KOHKYpeHLSI.
DK0(pHU3NOIOTUYECKHE TPYIIBI B coolmiecTBe. IlepBudnHble TPOayIeHTH. JleCTpyKTOPHI.
I'uaponutuky u auccuntpodsl. IlepBudHbIe 1 BTOPHUHBIE aHAIPOOBI.

['uaporenoTpodHbIe U aneTOTPOPHBIE MUKPOOPTaHU3MBI. AHA3POOHOE OKUCIICHUE JIETYINX
KUPHBIX KHCJIOT: MPSAMOE OKHCIICHHUE U Pa3JI0KEHUE CUHTPO(PHBIMI MUKPOOPTaHU3MaMHU.



18

19.
20.
21.

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

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.
42.
43.
44,

43

. Konkypenmuss 3a cyOcTpar W TpaBWIO KOHKYPEHTHOTO BbITeCHEHHs. JKHW3HEHHBIE
ctpaterun. K-ctparteru, r-ctpareru, L-ctparern. KonkypeHuuss Mexay rpynnamu B
cooOriecTse.

[TpoTkoomneparus u anaboauveckast CHHTpO(Dus.

AHTHONO3 U IPOAYKIHS (PU3HOIOTHIECKH AKTUBHBIX BELIECTB.

Oduznyeckas OpraHuzanus MHUKPOOHBIX cooOmiecTB B mpoctpaHcTBe. [IpocTtpaHcTBeHHas
OpraHu3alys B3aMMOICHCTBYIOIIUX TPYII MHUKPOOPTaHU3MOB. DaudukaTtopsl. bruorieHku.
XJ101mbs.

PasButue coobmecTBa OT KOJIOHU3AMHK 10 KiuMakca. CyKieccus.

MeTtaHoreHHoe cO0OIIECTBO.

CynbdumoreHHoe cooOecTBo.

AHOKcUTeHHOE (DOTOTpOGHOE COOOIIECTBO.

AspobHOE co001IECTBO.

B3anMooTHOIIEHHS] MUKPOOPTaHU3MOB C OECIIO3BOHOUHBIMH JKUBOTHBIMU. [IpokapuoTsl u
npotuctel. CuUMOMO3bI  TPOKAPUOT W MOPCKUX  OECIIO3BOHOYHBIX  SKHMBOTHBIX.
Mukpoopranu3mMbl — CHUMOHMOHTBI HAaCEKOMBIX. DJHTOMOIIATOTEHHBIE MHUKPOOPTaHU3MBI.
Hcnonp30oBaHne SHTOMOIMATOTEHHBIX MHKPOOPraHW3MOB JUISI CO3MAaHUS JKOJOTHYECKH
0€30MacCHBIX CPEJICTB 3alIUTHl PACTEHUI OT BPEIHBIX HACEKOMBIX.

B3anMoOTHOIEHNST MHUKPOOPTaHW3MOB C ITO3BOHOYHBIMH KHBOTHBIMH. CHMOMOHTHOE
numieBapenue. CumoOuorpodHoe nuranue. HopmanpHas Mukpoduiopa dYelnoBeKa U ee
GbyHKIHN.

B3anMooTHOIIEHHS] MUKPOOPTaHU3MOB C PACTEHUSIMHU.

[Tapa3uTu3M Kak CTpaTerusl >KU3HU MHKPOOPTaHW3MOB. llaToreHHBIE MHUKpPOOPTaHH3MBEI.
[TaTorenHocTs M BUpYAEHTHOCTh. LDso, DLM. dakTopbl NaTOreHHOCTH.

Ponp Mukpoopranu3moB B ¢GopmupoBanun arMochepsl. JlpIxaHue MOYBBI M TPOIYKITUS
CO,. Tazorenepupyromue aHadpoOHbIE coobmecTBa. OKHCIUTENbHBIN OaKTepHalbHBIHI
buabTp.

ATtmocdepa kak cpepa  oOuTaHMs ~ MHUKpoopraHu3moB.  CrocoObl — momaiaHus
MHUKPOOPTaHU3MOB B BO31yX. Mukpodiopa Bo3myxa. Mukpodiiopa Bo3ayxa 3aKpBITHIX
noMerieHuit. MUKpOOHBI a3p03071b.

XapakTeprucTuKa BOJOEMOB Kak Cpellbl 0OMTaHUsS MUKpoopraHusmoB. Crpatudukanus
BOJI0€MOB. MUKPOOHBIE COOOIECTBA SMMIMMHHOHA, THITOJIMMHUOHA, UIOBBIX OTJIOKEHUH.
OpTpudukanus BogoemoB. CaMOOUHWIEHHWE BOJOEMOB. 30HBI  CampOOHOCTH U
WHMKATOPHBIE MUKPOOPTaHU3MBI.

[TouBa kak cpena obuTanus MUKpOOpraHu3MoB. TBepas ¢aza mouBbl. AAre3us: MOYBEHHBIX
MuKpoopranu3moB. JKunkas ¢aza mouBbl. [azoBas ¢asza mouBsl. [IpuHIUn
MHUKPO30HAITLHOCTH.

MuxkpoOHbIif ys. ABTOXTOHHAsl U 3UMOTeHHasi MUKpoduiopa noussl. [1yn merabonnToB B
noyBe. Poiib MUKpPOOPTaHU3MOB B ITpoIeccax MOYBO0Opa3oBaHusi. MUKpoOHas CyKIeccHs B
MOYBe.

Poie MEUKpOOPTaHN3MOB B OHMOT€OIICHOTHYECKOM 0OMEHE BEIIECTB: YyU4acTHE B KPYTOBOPOTE
yriaepoaa, a3oTa, cepbl, pocdopa, xenesa.

Ounctka CTOYHBIX BOA. AdpoTreHkU. MeTtanTenkn. CooOIIeCTBA OYHUCTHBIX COOPYKCHHI.
OuncTka BOABI 1711 TOTPEOICHHUS.

O6paboTka TBepABIX OBITOBBIX 0TX0a0B. KommoctupoBanue. TBepaodaszHnas aHa’dpoOHas
bepmeHanus.

Hcnonp30BaHre MUKPOOPTaHU3MOB Ui OMOpeMeInallii 3arpsa3HeHHbBIX CPel.

Mukpo6Has gerpaganus KCeHOOMOTHKOB.

[Tonyyenue GuoTorIMBA.

bakTepuanbHasi THAPOMETAIUTYPTHSL.

[ToBpexxaeHus: MUKpOOPraHM3MaMHU MaT€pUAJIOB U CIIOCOOBI UX 3aIUTHI.
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IIpuMepHBIH CIMCOK BONPOCOB K Ik3aMeHy (Moay b 2. «IKOJIOTUsl PACTEHH D))

Ocobast postb pacTeHuid B Onocdepe Kak mpeodpa3oBaTesiei SHEPTHH.

®otocuntes. Onpenenenue, 3HaueHue. [IpuHIUI neneHns Ha CBETOBYIO U TEMHOBYIO (ha3bl.
@DOTOCUHTETUYECKUE MUTMEHTHI, 0COOEHHOCTH XUMHUYECKON CTPYKTYpBI, KJIacCUPUKAIUS U
¢byHKIMU. SIBIEHUE XPOMATUYECKOH ajanTaum.

CrtpykTypa nHcTa Kak OCHOBHOTO (DOTOCHHTETHUECKOrO OpraHa pacTeHHH U XJopoluacta
KaK opraHesuibl (POTOCHHTE3A.

CeroBas  ¢aza  ¢orocunre3a. Dorodpmsudyeckuidi. U (DOTOXMMHUYECKUH  DTaIlbI,
MPEJCTAaBICHUE O CBETOCOOUPAIOIIEM KOMILIEKCE U PEaKIIMOHHOM LIEHTpE.

CeeroBas (aza ¢oTtocuHTe3a. DIEKTPOHTPAHCIIOPTHAS 1I€Tb, OCHOBHON KOMIIOHEHTHBIH
COCTaB U IPUHLHUIT PaOOTHI.

Mexanuszm obOpazoBanusi AT® B cBeToBoit daze Gorocunresa. [loHATHE 0 HEUKINYECKOM,
[MUKIMYECKOM U TICEBIOIUKINYECKOM (HOTOPOCHOPHMINPOBAHUH.

TemuoBas (aza porocunreza. C3-myTh BOCCTAHOBICHHS YTTIEKUCIIOTO ra3a J0 yriIeBOJOB.
PazHooOpasue myTeil BOCCTAaHOBJICHHUS YIJIEKHCIOrO ras3a JIO YIJIEBOJOB KaK pe3ylbTar
aJlanTalliy pacTeHUil K ycrnoBusiM mpouspactanus. llpencrasnenue o doromsixanuu, C4-
nyta 1 CAM-merabonusme.

Dkonorusi GOTOCUHTE3A.

@OTOCHHTE3 U MPOAYKTUBHOCTh PACTEHUM.

Boga kak skxonoruueckuit ¢akrop. OU3MKO-XUMUYECKHE OCOOCHHOCTH BOJbL. PoNb BOMABI
JUISL PAaCTEHHUI.

@®opMbl BOABI B ITOYBE, IIYTH MOCTYIJICHUS U TIEPEABUKEHHSI BO/IBI 110 PACTEHUIO.
Tpancnupauus u ee perymsmus.

3acyX0yCTOHYHMBOCTb pacTeHHH. XapakTepucTHKa KCepO(UTOB.

buorennsie a51eMeHThI, UX Kiaccuukanus, GU3noIorudecKas posb.

MexaHU3Mbl TOCTYIUIEHUSI MUHEPAJIbHBIX BEIIECTB B PACTEHHUS.

A3or, ero poib s pactennit. buonornueckas azoTdukcausi.

Kpyrosopot azota B npupoze: aMMOHU UKL, HUTPUPUKALHS, AEHUTPUDUKALHSL.

Cepa u docdop. Pons aiia pacteHuit, KpyroBOpOTHI B IPUPOJIE.

DKOJIOTHYECKOE 3HAUCHHE CTPYKTYPbI TOYBbI, TOUBEHHBIE KOJUIOMIBI.

Creuunguka cTpyKTypbl U (YHKIIMOHUPOBAHUS NOMYJIALNUNA TeTMOPUTOB U CLIUO(PUTOB.
OKOJIOTHYECKHE TPYINIbl PACTEHUH IO OTHOLIEHUIO K BOJHOMY pEXHMY. OKOJOrO-
Moponoruueckne u GU3NOIOrHuecKre 0COOEHHOCTH TUTPOPUTOB U THIPODUTOB.
TennooOMeH B ci10€ TPaBIHUCTBIX PACTEHUH.

TenmoBol pexuM Jieca.

DKOJIOTUYECKHE TPYIIbl PACTEHUH MO XOJIOJOCTOMKOCTH. AHaTOMO-MOpdoIorudeckue u
¢bu3noNoruuecKre aganTaluyl pacTeHUH K HU3KUM TEMIIEpaTypaM.

DKosornyeckne MoJU(pUKAIMK U SKOJIOTUYECKHE TUIIBI PaCTeHUH.

doroneprnoansm, ero sKosornyeckoe 3HaueHue. doronepuoauyeckue rpymnibl pacTeHUH.
KapnunanbHble TOUKH THAPATYpHI, UX 3HadeHue. [ uaparypa u Mop¢osorust pacTeHuil.
AnaToMo-Mopdosiornyeckue 1 GU3noJI0rudeckue 0COOEHHOCTH KCEPOPHUTOB.
DKoJIOTHYeCKHe TPYINbl PACTEHUH MO KAPOCTOMKOCTH. AHATOMO-MOP(OJIOTHUECKUE,
(bu3noNIoruuecKue MpUCIocoOICHNs PACTEHUI K BHICOKUM TeMIIepaTypam.

DKOJIOTUYECKOE 3HAUEHUE TIPaHyJOMETPUYECKOIO COCTaBa IIOYBBI, €r0 BIMSHHE Ha
BO3/YIIHbIN, TETJIOBOW Y BOJAHBIN PEKUMBI.

OcHOBHbBIE HaINpaBJICHU B KJIaCCU(PHUKALINY KU3HEHHBIX ()OPM pacTeHUH.

Kusznennsie popmel pactennii o K. Paynkuepy.

Crennuka 5K0TOMa BEPXOBBIX OOJIOT U IKOJIOTUIECKHE OCOOEHHOCTH UX PACTCHU.



36.

37.
38.

© oo N o g B~ w D PE

e e
N R O

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.

45

l"anodurel, ux anaromo-mopdonorndeckue u pusnoornueckue ocooeHnoctu. Crnenudurka
Pa3IMYHBIX THIIOB 3aCOJICHHBIX MECTOOOUTAHHIA.
Cuctema xu3HenHbix popm U. I'. Cepebpsikosa.

OCHOBHBIE THIIBI B3aUMOOTHOIIICHHI MCKIAY paCTCHUSIMMU.

IIpumepHBIi ciucoK BONPOCOB K Ik3aMeny (MoayJib 3. «IK0JI0THsI )KHBOTHBIX))

3ajauu, IpeIMeT, COACPHKAHUE KOOI HH.

Meroas! HKOI0TUH.

DKOCUCTEMHBIN U MOMYJISALUOHHBINA MOIXOAbI B AKOJIOTUH.

[Tomymnsanus, 3Koa0oru4eckast U FreHeTUYECKask TPAKTOBKH IOITYJISLUH.
Tune! nonynsauuii. Kareropun no cnocoGHOCTH K CaMOBOCIIPOU3BEIEHUIO.
Buonornveckuii moauMophu3M B TOMYIISIHSX.

Cratudeckue U JUHAMUUYECKUE TOKA3aTeNN MOMYIISIIUH.

YucneHHOCTh U TNIOTHOCTD HOMYJIALUN.

@DaKTOpbl, OrPaHUUMUBAIOLINE PACIIPOCTPAHEHHE 0cO0ei U MOMyIAUil.

. CooTHOIIEHNE mponeccoB, ONpEACIAIOINX JUHAMUKY YUCIICHHOCTH HOHyJ'IfIIIHfI.
. Ta6J'II/IIIBI W KPpUBBIC BEDKUBAHUS.

. 9KCHOH€HHI/I8.JIBH3H MOZCIIb pOCTa YUCIICHHOCTU HOHy.]'IHI.IPIfI. HpI/IMepLI

SKCIMOHEHIIMAJIBHOTO POCTA.
Jloructruueckasi MOJIEb POCTA MOMYJISIUH.

PaSHBIC THUIIBI DKOJIOTHYCCKHUX CTpElTGFHfII «» U «k», THIIbI OpFaHI/ISMOB 110 CTpaTeFI/II/I
BBEDKMBAHUS.

[uknrueckue KojieOaHUS YUCICHHOCTH.

OTHOI_HeHI/ISI XI/IH_[HI/IK—)KepTBa. PeaKHI/ISI XUITHUKA Ha YBCJ'II/I'-ICHI/Ie YUCJIICHHOCTHU )KepTB.
KosBomtonust xumnuka u xeptBbl. [Ipumepsl 3a1UThl pacTeHu OT BelegaHus putodaramu
Y TUTAHKTOHHBIX PAYKOB OT BbIEJIaHUS TUIAHKTO(aramm.

KonkypeHius, o0cCHOBHbIE (POPMBL.

[IpyuHINTT KOHKYPEHTHOTO UCKIIFOUEHHS.

DKonoruyueckas HUIIA.

MexBua0Bast KOHKYPEHIIUS B IPUPO/IE.

@DopMBbI UBOISILIMHA MEXKAY MOMYJISAIHSIMH.
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Hacmosuyas npozpamma, He Mmodcem Oblmb G0OCHpOU36e0eHA HU 6 KAKOU hopme Oe3
NpedeapumensHo20 NUCbMEHH020 Pa3Pewen s Kageopvl-paspabomuuxa npoepammbl.



