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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma npouUIBHOrO aTTECTAlMOHHOTO 3K3aMEHa 10 OWOJOrMU B
MarucTparypy HampaBlieHa Ha BBISIBICHHE CTENEHU T'OTOBHOCTU aOUTYPHUEHTOB K
OCBOEHUIO MArHCTEPCKUX MporpaMm HampasiaeHus noarotoBku 06.04.01
«buonorus.

Llenpto BCTYNUTENBHBIX 3K3aMEHOB MO OHOJOTMHU SIBISETCA ONpE/eTICHUuE
TEOPETUYECKOM M  MPAKTUYECKOM  TMOATOTOBJIEHHOCTH  IOCTYNAIIETO K
BBIMOJHEHUIO TpO(ecCHOHaNbHBIX 3a7ady, TO €CTh KOMIUIEKCHas OLEHKa
OOILIEKYIBTYPHBIX U PO(HECCUOHATBHBIX KOMIETEHIIUN B 00J1aCTH OMOJIOTHH U UX
peanu3aiy B KOHKPETHOM MarucTepCKoOn MporpaMme.

1. ®PU3UKO-XUMHNYECKHUE U MOJIEKYJISAPHBIE OCHOBBI
BHOJIOT'NAN

HyknenHOBBIE KHCIIOTBI, HYKJICOTHIbI M HYKJICO3UABI: XHUMHYECCKOC
CTpoeHHEe W (YHKIMH B XUBBIX CHUCTeMaxX. MaTpuuHble mporecchl. [IpuHIMM
KOMIUICMEHTAPHOCTH M €ro  Ouojlornyeckas  pojib.  AMHHOKHCIIOTHI:
KIaccuuKaims, XUMUYECKas CTPYKTypa W CBOWCTBA, OHOJOTHYECKas pOJb.
Metabonu3M aMUHOKUCIOT. benku W menTunbl: KiaccuuKanus, CTPYKTypHas
opranu3zanus, (QU3UKO-XUMHYECKHE CBOWMCTBa, Ouosorudeckas poib. buocunHtes
Oelika: OCHOBHBIE ATalbl, CTPYKTYPHO-(DYHKIIMOHANIbHAS OpraHU3alus pUOOCOM.
depMeHThI: KiIaccuUKAIKs, MPUHIUIIBI CTPYKTYPHON OpraHU3aIlui, MEXaHU3M H
KUHETHKa (epMeHTaTUBHOTO KaTtanmu3a. OOmias xapakTepucTUKa JIUIHIO0B
(knaccudukanms, HOMEHKIATypa M OWOJorhyYeckas poJib). ANMITIUIICPUHBI:
XUMHYECKasi CTPYKTypa U cBoiicTBa. Dochoaunuapl v MIMKOIUIHUIBI: XUMUYECKOEe
CTpOEHHUE, CBOMCTBA M Owojorumyeckas ponb. llytm wmerabonm3ma JUMUIOB.
OxucneHue >KUPHBIX KHUCIOT. MoHOcaxapuabl: KilacCHU(pUKALNI, XUMHUYECKOE
CTpOEHHUE, CBOMCTBA U OMoJIorHuYeckasi posib. J(u- ¥ moimcaxapujibl: XUMHUYECKOE
CTpOEHUE, CBOMCTBAa M OHMOJOTHYECKass poyib. MeTabonmn3M yrieBOAOB: TJIUKOJU3,
TJIMKOTeHONN3, meHTo3odocharnpii myTh. [k TpukapOOHOBBIX KHCIOT, €T0
Owonornyeckoe 3HaueHuWe. bHOCHHTE3 MOHO-, OJHro- ¥ TMOJIMUCAXapUJOB.
buosneprernka.  OCHOBHbIE ~ OMOXMMHYECKHE  TPOIECCHI  0Opa3OBaHMS
MaKpOIPTUYECKUX COCIMHEHUA B OHOJOTHYECKUX OOBEKTaX. XHUMHUYECKas
npupoaa W OWoJOrHMYecKas pojib TOPMOHOB M BHTaMHHOB. [IpoHWIIaeMOCTh ©
TPAHCTIOPT MOJIEKYJT W HWOHOB depe3 wMeMOpanbl. Kiaccudukanus Bumos
TpPaHCTIOPTa Yepe3 MeMOpaHy.

2. HERVIETOYHBIE U KJNIETOYHBIE ®OPMbI OPTAHU3ALIU
AKUBOI'O

2.1. Bupycsl. CTpoeHHE M COCTaB BHUPYCHBIX 4YacTUl. Paznmuusa Mexnmy
BUpPYCaMU U KJIETOYHBIMU opraHu3mamu. [IpuHuunsl kiaccu@ukaiuu BUPYCOB.



Penponyxuna JIHK- u PHK-conepxamux BupycoB. BupyieHTHbIE U1 yMEpPEHHbIE
Oaktepuodary; B3aMMOJCHCTBUE C YYBCTBUTEIBHOM KIieTKOH. Pacmpocrpanenue
BHUPYCOB B IIPUPOJIE.

2.2. Knerka mnpokapuotr. CTpoeHHE, XUMHUYECKUH cOCTaB M (YHKLIHUH
CTPYKTYPHBIX KOMIIOHEHTOB KJIETOK MpokapuoT. MeTtabonusm Oaktepuil. Buasl u
OCHOBHBIE HAa3HAUY€HUA METa0OJIMYECKUX peakuuid. Tumel 3HEPreTHYecKoro
MeTrabonu3ma y 6akrepuil. CnocoObl reHeTUYECKOro 0OMeHa y OaKTepHil.

2.3. Knetka »sykapuoT. OCOOEHHOCTHM OpraHu3alui >YKAPUOTUUYECKOU
KJIeTku. MemOpaHa KaK YHHUBEPCAJIbHBI KOMIIOHEHT OHMOJOTHYECKHUX CHUCTEM.
MounekynsipHasi opranuzanus 6momemOpan, ux Gpynkuuu. Cs3b M1a3MaTHYECKON
MeMOpanbl ¢ 1uTockeneroM. llutockener. CTpykTypHass W (QYHKIMOHAJIbHAS
OopraHu3alys opraHesl 3yKapuoTuueckon kiaeTku. OnHoMeMOpaHHbIe OpraHeIIb:
OIIC, xommuiekc [onbaXu, JU30COMBI, MEPOKCUCOMBI U Jp. JBymeMOpaHHBIE
OpraHeJuibl: MUTOXOHAPUU U TutacTUibl. besmeMOpaHHble OpraHeibl pudoCOMBI,
ueHTtpuosn U Ap. KinetouHoe sApo: HyKIEOJIEMMa, XpPOMATHH, SAJIPBINIKO W JIp.
KOMITOHEHTBI.

3. MHOT'OKJIETOYHBII OPTAHU3M

3.1. Knetka kak CTpyKTypHas eJIMHUIIA [IEIOCTHOTO opranu3ma. Crnernuduka
OpraHu3aliy KJIETOK MPOKapHoT, TpUOOB, pacTeHUN W KUBOTHBIX. PocT, neneHue
u quddepenimpoBka kietok. Kierounsiii mukia. MuTos3 u mMeiios.

3.2. Ownrorene3. HMuauBuayaqibHOE pa3BUTHE 4YEIOBEKA U JKUBOTHBIX:
rameToreHes, mopdosorus u ¢Gusuonorus ramer. OmnonoTBopenue. Pannwue
CTaJMM 3apOJBIINIEBOTO pPa3BUTUSA (IpOOJEHUE, TaCTPyJALMs, HEHPYISIIUs).
OpraHorenes: pa3BUTHE MPOU3BOJHBIX SKTOJIEPMBI, SHTOAEPMBI U ME30JEPMBI.
NuauBuayanbHOE Pa3BUTHE LBETKOBBIX PACTEHUN: MUKpPO- U MAaKpoO-, CIOpPO- H
raMeToreHes3, JABOMHOE OIIOJOTBOPEHHE, PA3BUTHUE CEMEHU OJHO- U JIBYJOJIbHBIX
pacTeHHU.

3.3. Pasmuoxenwe. Iluknael pa3BuTHss W OOIIME 3aKOHOMEPHOCTH
YepeoBaHusl TMOKOJEHUH Yy HM3MIMX M BbICIIMX pacteHuid. Kmaccudukanus u
ABOJIOLMS  CHOCOOOB pa3MHOXKEHUsI pacTeHuil. CrnocoObl pa3MHOXKEHUS Y
AKUBOTHBIX (Oecnonoe u nonooe). [laprenorenes. Ilenorenes. IlonusmOpuoHus.
JleTepMUHUPOBAHHBIN U UHACTEPMUHUPOBAHHBIN POCT y KMBOTHBIX U PACTCHUMU.
Kam0OuanbHble cuCTEMBI U MEPUCTEMBI.

3.4. ®u3nonorus pacTUTEIBHOr0 opranusma. DOyHKIMOHAIBHASA POJIb
MUTMEHTOB B PACTUTENbHOM opranuzme. OpraHuzanus (HOTOCUHTETUYECKOTO
anmapara. CetoBas ¢aza porocuHTe3a, ee o0Ias XapakTepUCTHKA. PazmudyHbIe
nyTH MeTrabonu3Ma yriepoga B Tmpoiecce (OTOCHMHTE3a Kak IMyTh aJanTaiuu
pacTeHUl K pa3IUYHBIM YCJIOBUSAM CYIIECTBOBAaHUS. 3Haue€HHE (POTOCHUHTE3A.
B3anmocBsa3p  XxemocuHTe3a, OakTepuadbHOro (HOTOCHHTE3a M (POTOCHHTE3A
BbICIIUX pacTeHuil. OCOOCHHOCTH JIbIXaHUsl pacTeHU. 3HaueHue abixaHus. CBsi3b
JbIXaHUsI C JApYrUMU (QYHKIUSMU KIETKA. MuUHEpalibHOE TWUTAaHWE W BOJHBIN
0OMEH pacTeHHi: MEXaHU3Mbl OJMIKHETO W JajbHero TpaHcrmopta. OcoO0eHHOCTH



pocTa U pa3sBUTHA pacTeHUU. Tumbl pocra pacteHuid. ['opmMoHanbHas peryisanus
pocTa pacTeHUN.

3.5. ®u3nonorus yenoBeka u )KUBOTHBIX DU3HOIOTHS BO30YIUMBIX TKaHEH.
Mexanusmbl  Bo30yxkzaeHus. llpoBenenue  Bo30yxkneHus. CuHantuyeckas
nepenada. MexaHU3Mbl MBIIIEUYHOTO COKpalleHusi W pacciabnenus. Perynsanms
MBIIIEYHOTO coKpamieHus. PediekropHas Teopusi, e 0COOEHHOCTH W pPa3BUTHE.
OcHOBHBIE XapaKTEpUCTUKU pediiexca. DHIOKPUHHAS CHUCTEMa U €€ (PYHKIMH.
CucreMbl KpoBOOOpalleHUs!, AbIXaHUsl, MUIIEBAPEHUSI YEJIOBEKAa U UX PEryJIsLusl.
BoigenurensHas cuctema uyenoBeka. DyHKIMU MOYEK B BOJHO-COJIECHOM OOMEHE.
BHyTpeHHsI1 cpena OpraHu3Ma W peryisiuss T'OMEOCTa3uca. OJHEPreTUYECKHM
oOMeH opranusma. Tepmoperyisinus. CeHCOpHbIE CHCTEMbl. MeXaHU3MBbI
peuenTopHoil @yHkiuu. IlpuHuunel ananuza B HEpBHOM cucTeme adepeHTHBIX
CUTHAJIOB  (COMATOCEHCOPHBIX, CIYXOBBIX, OOOHSATENBHBIX U 3PUTEIBHBIX).
Heiipoduznonornueckue MexaHu3Mbl noBeaeHus. MeTos yciaoBHBIX pedieKcoB B
U3Y4YeHHH BBICIIEH HEPBHOU nesarenbHOCTU. Helipodusznonornueckne MexaHU3MBbI
oOydeHHsl ¥ MaMsITH. MeXxaHu3Mbl CHa U OOJIPCTBOBAHUSI.

4. IMMYHOJIOTI'UA

[TonsiTHE O pONMM HMMMYHHOW CHCTEMBI B TIOJJIEP)KAHUM TTOCTOSHCTBA
BHYTpEHHEW cpenbl opranusma. MMmyHwurter, ero Buiabl. KOHCTUTYTHUBHBIE H
UHAYIHOEIbHbIE MEXaHU3MBI 3aIIUTHI OT HHGeKIH. OpraHbl U KJIETKH UMMYHHOM
cuctemMbl. AHTHTEena. AHTUreHbl. VIMMYHHBIH OTBET Ha THUMYC3aBHCUMBIC
aHTUTeHbI. Peakiiny aHrureH-aHTUTENI0 U UX IPUMEHEHNE.

5. HACJIEACTBEHHOCTb U UBMEHYUNBOCTD

[lonsiTHE O HACIEACTBEHHOCTH M M3MEHYMBOCTHU. L{UTONOrHMYECKNE OCHOBBI
HACJIECTBEHHOCTH. SIIepHOE U BHEXPOMOCOMHOE HACJIEIOBAaHHE.

5.1. TlpuHmunbel W METOABI TeHeTHueckoro aHanuza HacnegoBanue
MPU3HAKOB MPU MOHO-, IH-, TOJIMTUOPHUIHBIX CKpeIMBaHusAX. 3akonbl [ .Mennens.
'eHoTHII Kak cIIO)KHAas CHCTEMa B3aUMOJCWCTBUS AJUICIBbHBIX M HEAJUICIBbHBIX
IFE€HOB. XpOMOCOMHAsI TEOpHsI HACJIEACTBEHHOCTH Moprana u ee J0Ka3aTelbCTBa.
CuerieHue M KpoccuHrorep. ['eHeTHuecKui aHaiu3 mpo- U 3yKapuoT. Kaprtsl
XpPOMOCOM U MPUHIUIIBI UX ITOCTPOCHHUS.

5.2. Crpykrypa u (pyHknuu reHa Pa3Butue mpeacTaBiIeHUN O CTPOCHUU
reHa. MyranMoHHass U PEKOMOWHAIIMOHHASL JEJIUMOCTh I'eHa. ['eH Kak eauHuIa
bynakiuu. bnoxumuueckas npupoga reHa. CTpyKTYpHBIC M PETYISTOPHBIE TEHBI.
OnepoHHBIN OPUHIUIT OPTaHU3ALMKA T'€HOB Y MPOKapuoT. OCOOEHHOCTH CTPOEHUS
TE€HOB MPO- U SYKaPUOTUUECKUX KIIETOK.

5.3. MoekynspHble MEXaHU3Mbl T€HETHYECKUX MPOIECCOB | eHeTnyeckas
pons JIHK wu PHK. MonekynspHple MEXaHU3Mbl MATPUYHBIX MPOLIECCOB:
pEIUIMKAlMKY, TPAHCKPUIIMA MW TPAHCISUMM M WX POJIb B pealu3aluu
HacnencTBeHHOM uH(popmauun. Mexanusmbl penapauuu nospexaenus JIHK.



Mexanusmbl pekomOunanuu JIDK. Tlponeccunr u crnnaiicunr. I'eHeTnueckuil Koa
U €ro XapaKkTepUCTUKA.

5.4. N3MeHunBOCTH Hacnencreennas u HEHACJEeACTBEHHAs
(xoMOMHAaTHBHAA, MyTallOHHAas, MOIU(PUKALNOHHAS) U3MEHYUBOCTb.
MounekynsipHble MEXaHHU3Mbl TEHHBIX MyTaluuid. XpOMOCOMHBIE abOepanuu.
I'enomuble MyTanuu. CIIOHTAaHHBIA M MHAYLUPOBAHHBIM MYTAllMOHHBIA MPOLECC.
I'enetnyeckuit MouHutopuHr. CTaOWIBHOCTH, TE€HETHYECKOW wuHpOpMAIUU U
MEXaHU3MBbI €€ 00ecreyeHusl.

5.5. T'emermyeckuil aHanu3 nonyiaauud lloHATHE O NAHMHUKTHYECKOU
nomyisuu. Yactora reHOB U F€HOTHUIIOB B MOMYJIAIMH. 3akoH Xapau-BaiinOepra,
BO3MOYKHOCTH €ro mnpuMeHeHus. PakTopbl JUHAMHKHA TE€HETHYECKOTO COCTaBa
NoMyJIANUN (MyTallMOHHBIN MpoIece, NEUCTBUE O0TOOpa, Apeid reHOB, U30JAIMS,
MUTpanus).

6. TEOPHUS DBOJIIOIINU OPTAHUNYECKHUX ®OPM

IIpencraBieHnst 0 pa3BUTUU KUBOM NPHUPOJbLI B TOJAPBUHOBCKUN MEPUO.
OpomonionHoe yuenue K. b. Jlamapka. OCHOBHbBIE MOJOXEHUS IBOITIOIMOHHON
teopun Y. Jlapeuna. @DopMUpPOBaHHE CHUHTETUYECKOW TEOPUM DBOJIIOLUU.
[Momynsuusa Kak sieMeHTapHasl eauHuia 3Botonud. [lonstrue o0 3eMeHTapHBIX
¢dakropax sBomtonuu. EcTecTBeHHBIH OTOOp - NBIKYIIAS M HAINpaBISIONIAs CUa
sBomOIMU. OCHOBHBIE TMyTH H  cHocoObl  BuimooOpa3zoBanus.  OOmue
npescTaBieHus: 00 IBOJIOIUU OHTOT€HE3a. DBOMIONUS (UIOTEHETUYECKUX TPYIIII.
®opmbl unorenesa. ['naBHbIe HaNpaBiICHUS SBOIIONUN (PUIOTEHTUYECKUX TPYIII.
Do opraHoB U GyHkIui. CriocoObl mpeoOpa3oBaHus OPraHOB U (YHKITUH.
[lonsiTHE SBOMIOLIMOHHOTO TpoOrpecca M €ro KpUTEpUH. AHTPOIOTEHES.
Oco0EHHOCTH U ATaIbl YBOJIIOIIUHU YETIOBEKA Pa3yMHOTO.

7. MHOT'OOBPA3HUE OPTAHUYECKOI'O MUPA

[lonsiTue 00 ecTeCTBEHHOM CcHCTEME KJIacCU(PUKALMK  OPraHU3MOB.
TakCOHOMUYECKHE KATErOpuM M TAKCOHOMUYECKHE €IWHMUIBI. MEeTom0a0rus
COBPEMEHHOM CHUCTEMaTUKU. MHUp MHUKPOOPraHU3MOB, OOLIME TMPU3HAKH H
pazHooOpa3ue. IlpokapuoTHueckue U SYKApUOTUUECKHUE MHUKPOOPTaHU3MBI,
Bupychl. [Ipuniuns! knaccudukanum 6axkrepuii. Huszmme pactenus (Bogopocin) B
CUCTEME opraHuyeckoro wmupa. Bogopocnun kak (oToTpodHble TalIOMHBIE
OpraHU3Mbl MPEUMYIIECTBEHHO BOJHON cpeabl. OCHOBHBIE THUIbI OpPraHU3AIINH,
WIN CTyneHu Mopdosorndeckord auddepeHnranuy TalIoMOB, WX HBOJOIHS.
[Tapannenu3sM B SBOJIIOIMH Pa3HBIX OTAEIOB Bojopociei. CucrteMarudecKui
o030p BbicIMX pacteHuid. [loapasmeneHve Wx Ha OTAENbI, (UIOTEHETUYECKUE
CBsI3M. AHATOMO-MOP(OJIOTHUYECKHE OCOOCHHOCTH BBICIIMX PACTEHHH Kak
pe3yabTaT MPUCIOCOOJICHUST K JKU3HU Ha cylue. BbIciine CrnopoBble pacTeHUSI.
Oco0eHHOCTH HX KU3HEHHBIX UHMKIOB. [0J0CEeMEHHbIE KakK HOBBIM 3Tal B
OBOJIIOIIMA  PA3HOCMOPOBBIX  pacTeHUd. (OCOOEHHOCTH IHMKIA  Pa3BUTHA.

Mopdonoruyeckas pupo1a cems3aydarka. OO6mas XapaKTePUCTHKA
5



MOKPBITOCEMEHHBIX KaK BBICILIETO ATana B 3BOJIIOIIMM CEMEHHBIX pacTeHUl. [ proObI
KaK OTAEJbHOE IapCTBO 3YKAPHUOTUYECKUX OpPraHu3mMoB. OCOOEHHOCTH CTPOEHHUS
KJIETOK, BETre€TaTUBHOTO Tena, ero sBoironus. O030p THUIOB pa3sMHO- >KEHHS Y
rpuboB. CmeHa saepHbIX (a3 y pasHblx rpynn rpu6oos. IlnogoBeie Tema, ux
somtonusi. OOpa3 »xku3Hu TpuboB. Ilepexon oTr BOAHON cpenbl OOUTaHUS K
Ha3eMHOM, OT campoTpodu3Ma K mapa3uTtusMmy. JIMIMaWHUKKA KaK KOMILIEKCHBIE
opranu3Mbl. @UKOOMOHTHI U1 MUKOOMOHTHI, UX B3auUMOOTHoIIeHUs. Mopdomoro-
aHATOMHMYECKOE CTPOCHHE, pPa3MHOKEHHE, 3Kojorud. CucrtemMa *)UBOTHOIO MHUPA
KaK OTpa)K€HUE IUIAHOB cTpoeHMs. OCHOBHBIC 3TaIlbl Pa3BUTHUSL KUBOTHOTO MUpA:
npocTediie,  paauajbHOCUMMETPUYHBIE  JBYCIIONMHBIE  MHOTOKJIETOYHBIE,
NEPBUYHOIIOIOCTHBIE OunarepalibHble  KUBOTHBIE, BTOPUYHOMOJIOCTHBIE
(uemoMuYecKkre) MEePBUYHO- M BTOPUYHOPOTHIE >KUBOTHBIE. [lapasuTusm Kak
cnoco0 oOuTaHWs B Cpele BTOPOro MOpsaka. bHOIOrMueckre BbITOJIbI
napasuTU3Ma U aJanTaluyd 3KTO- U SHAOMAapa3uToB. BropuuHas mojocth Tena, ee
GyHKIIMM W TPOUCXOXKJEHWEe. BujousmeHeHume CcerMeHTalud B XOJI€
(dbopMHUpOBaHUS OTAEIOB TeNla U YICHUCTHIX KOHEUHOCTEH. CTpoeHre KOHEUYHOCTH.
Hapyxubiii ckener u ero 3HaueHue. IIpucnocoOneHue YJIEHUCTOHOTHX K
OOWTaHWIO B BO3AYIIHON cpene. DBONIOLUMSA HAPY>KHBIX TMOKPOBOB XOP/IOBBIX.
Mopdonornyeckas u Ouosoruueckas XapakTepUCTHKa XPSIIEBBIX U KOCTHBIX PbIO
KaK TIEPBUYHOBOJAHBIX YEIIOCTHOPOTHIX MO3BOHOUYHBIX (ITOKPOBBI, CKEJIET, OPraHbl
pa3sMHOXEHUS, TUIIeBapeHus u ap.). [IpoucxoxaeHne Ha3eMHBIX MO3BOHOYHBIX.
['eonornyeckas ucropusa. Mopdonornyeckue W OHOJOTHYECKHE OCOOECHHOCTH
am(puOuii Kak MEpBOMOCETCHIIEB CYIIM. JBOJIOIHUS CUCTEM OPraHoB (ITOKPOBOB,
OTIOPHO-JBUTATENIbHON, JIbIXaHWs, KPOBOOOpAIEHUS, BBIICICHUS, HEPBHOM
CUCTEMBI) y JKMBOTHBIX B CBSI3M C OCBOEHHUEM Cymd. [ITUIBI Kak aMHHOTHI,
npucrnocobuBmuecs: k monety. OcHOBHbIe 4epThl opranuzanuu. CoBpeMeHHas
cuctema kiacca. Mopdonorudeckass U Ouoormueckas XapakTepUCTHUKa Kiacca
MJICKOTUTAIONNX. MHOrooOpasnue MIIEKOTHUTAIONIMX B CBSI3M C ajanTtanuend K
pPa3TUYHBIM YCJIOBHSIM JKM3HU. AHAMHUM M aMHHOTHL. Paznuuns, ocoOeHHOCTH
Pa3MHOXKEHHS U pa3BUTHUsA (Ha IpuMepe aM(PpUOUil U PENTHITN).

8. 3KOJIOI'UA U PAIIUOHAJIBHOE ITPUPOJOITOJb30BAHUE

8.1. Opranusm u cpena OO1iee MOHATHE O Cpe/ie OOUTAHUS KaK IEIOCTHOM
CUCTEME >KM3HEHHO BaXHBIX YCIOBUH (¢dakTopoB). OCHOBHBIE JKOJIOTHUYECKHE
dakToppl: OWOTHMYECKHE, aOWOTHYECKHE, aHTPOIOTCHHbIE. TOJIEPaHTHOCTH
OpPraHU3MOB («IPABUIO0 MUHUMYMa», «3aKOH TOJIEPAHTHOCTHY ).

8.2.  DOkomoruss  monynsauuii  I[IpocTpaHCTBEHHOE  pachpeeneHue,
JUHAMHYECKUE  XapaKTEPUCTUKU (pOXKIAEMOCTb, CMEpPTHOCTb, BO3paCTHAs
CTPYKTypa, THUIIBI pocTa). Perynsuuss YHCICHHOCTH mnonyiasuuid. DakTopsl,
3aBUCHMbICE W HE3aBUCHUMBbIE OT IJIOTHOCTH. (OCHOBHBIE THIIBI MEXBHJIOBBIX
B3auMooTHomeHuit. 8.3. CooOmiectBa buoreHo3 kak ypoBeHb OpraHu3aluu
KUBBIX cucTeM. buopasnooOpasue, JOMUHUPOBaHUE, MPOCTPAHCTBEHHAS
CTPYKTypa (SIpyCHOCTh M MO3aU4HOCTh). DYyHKIHMOHAJIbHBIE OJOKH OHOILIEHO3a.

[lonsitue 00 sKoJornmueckod cykieccuu. Buabl cykneccuu. buoreoiieHo3sl u
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sKocucTembl. Tpoduueckas nmupamuja, MUIIEBbIE LENU U ceTd, 3PEHEeKTUBHOCTD
nepexo/ia SHEPTUU C OJJHOTO TPO(YUUIECKOTO YPOBHSI HA JPYTOil.

8.4. buocdepa. buochepa — BeIcINI ypOBEHb OpraHU3aIUH )KUBBIX CUCTEM.
B. W. Bepnanckuii o ponu >kuBoro BemniectBa B Oumocdepe. OCHOBHBIE KIIACCHI
BelecTB B Ouocdepe. buoreoxumuueckne LUKIBI a30Ta, yriepona, ¢ocdopa.
Hapymienue riobanpHOro 0OanaHca yriepoja ¢ a30Ta, HMX BO3MOXKHBIC
MOCTIEICTBUS.

9. OCHOBbBI BUOTEXHOJIOT'UH

O0bexThl  OmorexHosoruu. OCOOEHHOCTH  HUCIIOJL30BAaHUS  KJIIETOK
MHOT'OKJIETOYHBIX OpraHU3MOB B OMOTEXHOJIOTHH. XapaKkTepucTuKa
MUKPOOPTaHM3MOB KaK TJIABHBIX 00BEKTOB OMOTEXHOJOTHHU. [IUTaTeabHbIC Cpe/Ibl
U ChIpbeBas 0aza I KyJIbTHBUPOBAHUS TPOIYICHTOB. BinsHHE yCIOBHIA
KyJIbTHBUPOBAHMS Ha XKU3HEEATEILHOCTh M MPOAYKTHBHOCTH KJICTOK. [lapaMeTpsr
pocTa W DSKOHOMHKA IPOM3BOJICTBEHHOrO Tpolecca. THUIBI W OCOOCHHOCTH
KyJIbTHUBUPOBAHMS KJICTOK MHUKPOOPTAaHM3MOB, PACTCHHIA U KUBOTHBIX. OCHOBHBIC
NPHUHIMITBI  KOHCTPYMPOBaHWUS W IMOAOOpa  ammapaToB  KyJIbTHBUPOBAaHHS.
KionupoBaH#e reHoB B KJIETKaX MUKPOOPTaHU3MOB, PACTCHHH M )KUBOTHBIX.
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