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[Iporpamma BeTynuTenbHOrO Mcnbltanus paspaborana na ocuose GPI'OC BO no
HaIpapjIeHnIo noArotoBku Oakanaspos 06.03.01 — buonorusi.

1. KBAJIMOUKALIMOHHBLIE TPEEOBAHUSI

Kpasmpuxauus ppinycknuka - Maruerp 6moJiornu.

HopmaTuBHBIH CPOK OCBOEHMsSI OCHOBHOI 00pa30BaTe/IbHON [1POrpaAMMbI
[IOArOTOBKK Maructpa o HamnpasjieHuto 06.04.01 buosiorust o ounoii ¢opme
o0yueHwus - 2 roza.

Kpammpurkannonnasi XapaKTepHCTHKA BBINYCKHHKA,

Marucrp  OuOIOrMM  OCYIIECTBIISICT  HAYYHO-HCCIICAOBATENLCKYIO M HAYUHO-
MPOU3BOJACTBEHHYIO JICSITCILHOCTL [0 M3YYEHMIO M OXPAHE KUBOM TMPUPOIBLI U
MCTIOJIL30BAHUIO OMOJIOTMYECKUX CHCTEM B XO3SIMCTBEHHBIX M MEIULUHCKHUX
nessix. Maructp OMOJIOrMH TMOArOTOBJAECH K CAMOCTOSITENLHON ACSTEILHOCTH,
TpeOyromel HIMpoKoro o0pa3oBaHus B 0O0JACTH OHOJIOTHH U yriyOaeHHOH
npo(peccHoHANTBHOM CrIeLHAIN3alIHIH, BJIAICHUSI HaBbIKAMU Hay4YHO-
MCCIICIOBATENIbCKON M HAYYHO-NEAarOrHUecKOi paboThl; HIMPOKO 3PYyIHPOBAH,
oluiajaer PpyHaaMeHTaIBHOI HayuHON 0a30ii, BlIajgeeT METON0JI0rHeil Hay4YHOI'0
TBOpYCCTBA, OKCUEPUMEHTAIBHBIMU  METOLAMHM M HOJAXOJAMH  COBPEMEHHOI
01o0ruH, HHPOPMALIMOHHLIMHE TEXHOIOTHSIMH.

MarucTp GHOJIOIMM MOArOTOBNEH K MEJArOrHYCCKON JIESTENbHOCTH B CPEHCl 1
BBICILICH LIKOJIE.

Marnctp OGuonornn paspabaTbiBacT HOPMATHUBHBIC JIOKYMEGHTLHI B CBOCI
00JIACTH JCATENLHOCTH, CAMOCTOATENBHO MIAHUPYET, OPTaHM3YeT H BBIIOIHSCT
OKCNCJMIHOHHEIC  palOThl M 1abOpaTOpHBIC — HCCICAOBAHMS;  AHATH3HPYET
MOJIydaeMy1o  MHoJIeByl0o  u  jabopaTopHylo  uHpOpMmanmio, o00o0m@er u
CHCTEMATU3UPYET PE3YJILTAThI BBIIOJHEHHBIX PAabOT, HCHOJB3Ys COBPEMEHHYIO
BBIMHCIINTEIIbHYIO TEXHHKY; COCTABJISACT HAYYHO-TEXHUUYECKUE OTYETHI U JIPYIYIO
YCTAHOBJICHHYIO JIOKYMEHTALMIO; CJIEAUT 3a COOJIIOJICHHUEM YCTAHOBJIEHHBIX
TpeboBaHui, JEHCTBYIOIMX HOPM, TMpaBUJl M CTAHAAPTOB B  00JIACTH
PO ECCUOHAIILHON JCSITCIILHOCTH; CaMOCTOSITE/ILHO [POBOJUT
SKCHCPUMEHTAJILHBIC MCCIIC0BaHUs, (POPMYJIMPYET UX 3adady, paspabarbiBaeT U
OCYUIECTBJIACT HOBBIC METOANYCCKUE MOAXO0/bI, YIACTBYET B 00CY/KAECHMH, OLCHKE
1 nyOJMKauuu pe3ysbTaToOB, B IATCHTHON paboTe, COCTaBACHHM MATEHTHDLIX
3a5IBOK, B paboTe ceMuHapos 1 Konpepenuuii. CieguT 3a COOIIONCHUEM 3aKOHOB
P®D, MextyHApOIHBIX COMIAIEHNH, HOPM U MPABUJ B 0OIACTH OXPAHbI PHPO/IBI
M 3]10pOBbsl  UEJIOBEKd, IUIAHUPYET MEPONPHSITHS 110  [PeJIOTBPAIEHHIO
ACrpajlalliy M 3arpsi3HEHUsI NPUPOAHON cpesibl. Beaer camocTosiTelibHy0 HayYHO-
MPOMU3BOJACTBEHHYIO JICATCILHOCTL B 00JIaCTH OMOTEXHOJIOIHH, OXPAHbl PUPO/Ib]
M MEJIULIHHBI.

Viexoast U3 cBOMX KBalM(DUKALMOHHBIX BO3MOKHOCTEH, MarucTp OHOIOTHH
MOATOTOBJICH K CAMOCTOSATEILHON paboTe HAa HAYYHBIX JOJIKHOCTIX, B TOM YHCIIC:
Onosiora,  MHKEHEPA-MCCIIENOBATENS,  HAYYHOTO  COTPY/AHMKA B HAyYHO-
MCCJICJIOBATENILCKUX M HAYyYHO-TIPOM3BOJICTBEHHBIX  YUPEIKJICHHUSX, W, B
COOTBETCTBUH C TMOJIYYCHHON CIEHUAIH3AIUEH, B JIPYTUX JIOJGKHOCTSIX COIIACHO
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TpeboBanuaM KBalupuKaunoHHOrO CHpaBOUHUKA JIOJDKHOCTER PYKOBOAMTEIIEH,
CHCLHMAIMCTOB U IPYTUX CIYKaLUKX, YTBEPK/ICHHBIX II0CTAHOBICHHEM MUHTpY 1a
PD o1 21.08.98 No 37,

Maructp OuoONOrMM  MOArOTOBJAEH K I1€1arOTMYECKONl  JIeSTelLHOCTH B
CPEIHEN M BBICIICH IIKOJIE.

Cdepa npodeccuonanbHoii aesiTebHOCTH MATHCTPa GHOTOT MM

Hayuro-nceieiosatelibckne 1 HaydHO-IPOM3BOACTBEHHBIE YUPEKICHHUS
OpraHusaumy Jio0oH (opMbl COOCTBEHHOCTH, @ TAKKE B TI'OCYIAPCTBEHHBLIC M
HCTOCY/IapPCTBCHHBIE  CPeIHME, CPEIHUE CHEUMANIbHBIC M BBICLIME Yy4eOHbIe
3aBE/ICHUSI.

2. Comep:kaHue BCTYIHTEILHOIO YK3aMeHa

Hayku o0 Guosornyeckom MHOroo6pasuu

IIpokapuoTel n sykapuoTsl Kak stan Qunorenesa. OCHOBHbIE OTIHYMS B KX
opranusaunu.  COBpeMeHHas CHCTEeMa OpPraHMYecKoro MUpa. Hanuapcrga:
[IPOKAPHOTBI M DYKapuoTbl. Bpemst mosBieHHs, riaBHble 0COOEHHOCTH,
[PE/ICTABUTENIN. 3HAYECHHE O0PA30BAHKS SIIPA B SBOJIOIMH OPraHHYECKOro MUpa.
OrirunrensHpie 0COGEHHOCTH NPOKAPHOT U IYKAPHOT 110 MPU3HAKAM: pa3Mepam
KJIIETOK, CTPOCHMIO sIZICPHOIO arnapara, JACJICHUIO KJIETOK, IUIOMJIHOCTH, THIIAM M
criocodam nuranus, HabOPy MUIMEHTOB, CTPOCHHIO 000JIOUKH KJICTOK.

OCHOBHbBIE YEPTEHI CTPOCHUS M KMIHEACITEILHOCTH OMHOKICTOUHDIX. ['pynmna
JKrytukonocues. Pasnuunble THIBI nuTanus KTyTHKOHOCHEB. JKryTHKH, uX
YICKTPOHHOMHKPOCKOIMUYECKOE cTpoeHune n pynkunu. [lemnukyna. PasmMuokenne
KTYTHKOHOCHEB. KoJoHHanbHble BOPOTHHYKOBBIE KI'YTHKOHOCIHHI KAk [peJIKK
MHOTOKJICTOYHBIX ~ OpraHu3MoB. llatorenuble  300MacTHrUHBI  (TPUIIAHA30MBI,
JICHIIMAHMH, TPUXOMOHAIBL, JISIMOJIMH), HX XO35€Ba M I[EPCHOCUMKH. ['pynna
Capxozoseie. Tunsr ®Popamunudepa, Lobosea, Filosea, Heliosoea. Ochosmbie
npusHakn. Ponb  (opamunndep u  pagponspuil B 0GpaszoBaHuM  JIOHHDBIX
OTIIOKCHHH, HMX HCIOJNL30BAHHE B KAYECTBE PYKOBOSIINX HCKOMACMbIX.
[Marorenmpie kumeunsle ameObl. [pynma AnbBeossitl. THM  ANHKOMIUICKCEHL.
KOKIMIMO3b! JIOMAINNX JKUBOTHBIX. Massipust, ee BO3OYIHTENH U IIEPEHOCYHKH,
Pacmipoctpanenne mamsipunm na semnom mape. JIMKBHAIUS MaJsIpUM  Kak
MaccoBOro 3a00JI€BaHMSl HA TEPPUTOPHU IOKHBIX PAiiOHOB POCCHM: COCTOSIHME
npobsembl B Hauane XXI Beka. Tun Hudysopun. OGuias XapaKTEPUCTHKA
uudysopuit  kax  Hanbosee  CIAOKHO  OPraHM30BAHHBIX NPOCTEHIINX.
OrmiuunTenbHble  NPU3HAKM MOAKIACCOB M OTPSAJOB PECHUUHBIX MH(Y30pHH.
Pusorenns npotuct. IpobiemMa NpoMCXOKACHNSI MHOIOKICTOUHDIX. Teopun 9.
['ekkens, .M. Meunukosa, Biowin. Ocobennoctu CTPOCHHS INIACTHHYATBIX KaK
noaTsepkaAeHue reopun parountesibl MM, Meunnkosa. Ennncetso onrtorenesa u
uorenesa.  3akoHbl  (DUIOTEHETHUECKOrO  pa3BuTHs.  OCHOBHBIC UEpThI
OpraHH3alliN PA/IHAJILHBIX M OHIATepPANbHBIX KHBOTHBIX. THII HEMEPTHH U UepThI
Oosiee  BLICOKOH — OpraHM3allid  OTHOCHTEIBHO — ILIOCKHX gepsei.  OOmas
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XAPAKTCPUCTHKA M CUCTEMAaTHKA TUIIOB I'OJIOBOXOOOTHBIX, HEMATOJL, CKpeOHel u
KOJI0BPaTOK. CBOOOIHOKUBYIIME HEMATObI, UX 3HAUCHUE (IIOYBEHHbBIE, BOJIHbIE).
Hematone! - mapasurer yenosexa, cenbekoxo3siicTBeHIbIX KUBOTHBIX, HACCKOMBIX.
Pasinunas crenens ycnoxknenus napasutusma. [eore s MUnTs i OMOTeIbMUHTEI.
Mepel 6oprOBI ¢ mapasurnueckumu Hematoaamu. MCnonn3oanme YHTOMOHEMATO I
Jutsi O0pbOBI ¢ BPEAHBIMH HACEKOMBIMH. JKU3HEHHBIH MK pasJMYHBIX YEepBEi.
buronoruueckoe 3mauenme naprenorenesa. ['ereporonms. Iluknomopdos. Tun
Kosbuarsle uepsu. Omimuureibhbie IPU3HAKK  TIEPBUYHOPOTHIX. Kousbuarbie
ICPBH KaK BaXXHOC 3BCHO B 9BOJIOLMHM JKHBOTHBIX. Ilporpeccusrple 4EPThl HUX
Opranuszauuu. Bropuunas nonocts Tena (uenom), ee OTIMYMS OT [IEPBUYHO
nojocru. llponexoxkaenre n Gynkunn memoma. OUITONCHHS KOJILYATHIX 4epBeil.
OfLwas xapakTepucTHka THIA MOJTIOCKOB. PacuieHenme Tena. PakoBuHa u ee
crpoenne. Mantus. [peoGpasosanust BTOPMYHOH IOJIOCTH Tesa. 3aMKHyTasi W
HE3AMKHYTas  KpOBEHOCHBIE — CHCTEeMBL.  [IurmenTshl  KpoBH, JIbIXaTesbHasl,
BLINCJINTCIIbHASL M1 HEPBHAS CUCTEMbl. MAaHTHHHBIN KOMILIEKC opranos. OOrue
ACPTBI PASBUTHA MOJUIKOCKOB M KOJbYATBIX uepseil. JlesieHue HAa moaTUILI W
Knacewl.  OOuiasi  XapakTepucTHKA THIA  WICHHCTOHOMMX. AHHeJInAHBIE N
APTPONOAHBIC YEPThI B OPraHU3aLNK YWICHUCTOHOIUX. Y CI0KHEHHE CCIMEHTALMH
B pesyibrate (OPMHUPOBAHMS OTACIOB Tela M WICHUCTBIX KOHCYHOCTEH.
XUTUHOBBIN MOKPOB Kak HAPYKHBIA CKEJICT M €ro 3HaucHMUC. Huddepenunanms
KOHEHYHOCTeH 10 PyHkuusam 1 o gpopme. [lonocTs Tea u CTPOCHHE KPOBEHOCHOM!
cucTeMbl. Opraubl ABIXAHUS U CIIOCOOBI JIbIXAHHS. Opraubr Bbigenenns. Hepsas
cucrema.  Pasmuoxenne.  KommuectBo  Bujios, pacnpocTpaHeHne W posb
WICHUCTOHOTHX B TIpupojae. JleneHue THIA Ha MOATHIGI M Kiacchl. BHemmss
MOp(oJIOTHs W paculeHeHHe Teja IPEACTABUTEIIEH  KJIacca HACEKOMBIX.
Koneunocty n ux Bupgomsmenenuss B cBsizu ¢ o0pasom xu3Hu. Kpbuibsi, ux
CTpOCHHC W npoucxoxkjeHue. lloser HacekombIX. THIIBI POTOBBIX anaparos B
CBA3M CO crnocobom nuTanus. Buyrpennee CTPOCHHE HAaceKoMbIX. Opramel
ABIXaHHUS, TPHUCIIOCOOTIEHNs!, CBA3AHHBIC C OOUTAHHECM B BO3AYIIHON cpeje.
OcobenHocTn BoaHoOro Gamanca. Kuposoe teno. Manbnuruesst cocymust. Xut.
Okpacka HacCeKOMBIX M ee GHOIOrMUECKOe 3HAYeHMe, CnocoOb! pazmnoxkenus wu
PasBUTHS  HACCKOMBIX. bHojiornueckoe 3nauenue MeTaMop(o3a HACEKOMBIX.
[Tomublii n Henonueli MeTaMopdos. Hnvopdusm n nosmmopusm y Hacekompix.
OOwecTsennble  Hacekomele. |loseenue, Bpeamrein cesnbekoro mo siecnoro
XO3SIMCTBA M Mepbl GOpPLOBI ¢ HHMM. Ilapasurel, xossieBa u nepexocunku
Bo30yanteneit Gonesneit. lonesnble H 0MOMAIIHEHHEIC Hacekomble. Hacekombie
KaK ONBbUIMTEIIN pacTeHUH. KOIBOMOLMSI HACEKOMBIX M LIBETKOBBIX pacTeHuii.
ITnan crpoenns rena xopnoswix. Tponcxoxkaenne XOP/IOBBLIX MX MECTO Cpe i
AAPYIUX THIIOB SKMBOTHOTO LIAPCTBA, NPU3HAKK OOLIME C HEKOTOPLIMH rpynnamu
0eCro3BoHOUHBIX KUBOTHLIX. Q630D HU3INX XopaoBbIX. IToaTHmer Xop1oBbIX, MX
(unorenernueckue cazn. OGONOUHUKN 1 OecuepenHbie, KpaTkas XapakTepUCTHKA
opranmsannu. OOmas XxapakrepucTnka noaTuna I103BOHOUHBIX: dopma Tera,
KOZHBIC TIOKPOBLI, CKEJIET, Hepell, BHCUEPAIbHbI CKENET M IIPOHCXOkK/ICHHE
“eJIocTel, HepBHas cuctema. CBA3b OPraHn3aliim HO3BOHOUHBIX ¢ rJIaBHEHILINMK



dranamu ux ospomouud. Knaccudukaums moaruna. OuUIOreHus: Mo3BOHOUHbIX.
[Ipoucxoxaenue M xapakrepucruka npeacraBuTeeil pasjena becuenocTHbIX.
Opranmsanust  npejacraBuTeneii  kiacca KpPYTJIOPOTBLIX,  Kak  HauboJjee
IPUMUTHBHBIX ~ COBPCMEHHBIX  MO3BOHOYHBIX. OCOOCHHOCTH OpraHM3aALMH U
OMOJIOTMM  MaNCcO30MCKUX  LIMTKOBBIX. Xapakrepuctuka  HaJKgacca  poio.
Cucrematuka Hajknacca.  CpaBHUTENbHBII MOP(O-aHATOMUYECKHUIT  aHAJN3
XPALICBBIX M KOCTHBIX pPbIO: (opma Tenma, THAPOIMHAMHUYECKHE OCOOEHHOCTH,
HICPCABHIKCHNE, KOXKHBIC IIOKPOBBI M MX MPOU3BOIHBIE, IBOJIOUUS YElIYH PbIO;
[UIABHUKM M TCOPUM  MX HPOMCXOXKICHMs; CKEJIET, uepen (COOTHOIIEHHE
HCHPOKpaHUYyMa M JIepMOKpaHHyMa, CIUIAHXHOKPAHWUYM);  JbIXaTellbHasl,
MALICBAPHUTEC/IbHASL, KPOBEHOCHAS, BBIACIUTE/bHAS, MOJOBAS, HEPBHAS CHCTEMBL.
[lyTn sBomommnu puib u punoreHetnueckue cpsizy pa3IMYHBIX TAKCOHOMHYECKHX
rpyni. Oco0eHHOCTH OpraHu3alliy JBOSKOABINALIMX 1 KHCTEnepsix pui0. Mx
MECTO B (DMIIOTCHMH MO3BOHOYHBIX. CApKONTEPUTHH KAK BO3MOKHBIC [IpeJIKH
HA3EMHBIX  MO3BOHOYHBLIX. BbIXO 103BOHOYHBIX Ha cymy, OIpe eI LIHe
YBOJIIOUMOHHBIC (pakTOpbl. IIpodieMa MpoMCXOKICHNS NATHIMANON KOHEUHOCTIL.
AKaHTocTera u sipienue npeagantanny, Qomas XApaKTePUCTHKA, TPOUCXOKACHNE
u oposouns ampubui. duioreHust 3eMHOBOAHBIX. Pajnaluisi HaIe030HCKIX
ampubuit.  Jlyro- M TOHKOINO3BOHKOBbIiI ampubun,  xapakrepucruka u
HallpasjicHus oBoJiounu. IlpeobpasoBanne 0ceBoro ckesieta B [03BOHOUYNNK
HA3CMHOrO THIA. DBOJIIOLHS 1103BOHKA. DUIOreHUs U 0COOCHHOCTH OpraHu3anuu
COBPEMCHHBIX OTPSIZIOB 36MHOBOIHBIX. [Ipecmbikalonmecs kak nepsbie HacTosime
HA3CMHBIC  TIO3BOHOYHBIC.  POACTBEHHBIE  CBA3M  aMHHOT. (OCOOEHHOCTH
OPraHu3aliM U OMOJIOTHSI PAHHUX AMHHOT. BHCOYHBIE OKHA U Kaccuukarms
aMHHUOT. Dutorenns amHUOT. [IpOMCXOXKICHHE M O0COGEHHOCTH OpraHu3aiuu
anancuy.  CpaBHATENbHAS  XapaKTEPUCTHKA PAHHUX M [O3AHNX JMATICH I,
JuBepreduus uancu Ha Jenu103aBpos u apX03aBpOB, €€ OCHOBHBIC IIPHUYMHDI.
OcobeHHOCTH OpraHu3alnKl 1 IBOIIOLHS JICMA03aBpoB. Me3030iCcKHE MOpCKHE
PCCMBIKAIOINECS,  OCOOCHHOCTH  OpraHu3auuu M (GUIOrCHHs.  DBOMIOLHS
apxosaBpos. Cucremartuka, OHOJIOTHS M OCOBEHHOCTH OpraHu3auuK JHHO3aBPOB.
WnepTras romoiorepmust 1 Bolcokas MHILE(aTn3anms, 1x pOJIb B 9BOJTIOHHOHHOM
pacusere JMHO3aBPOB. OCHOBHBIC CHCTEMATHYECKME TPYIIIIbI JMHO3aBPOB M HX
(PHIIOTE€HETHYECKHE  CBSA3M.  BBIMHUpAHHE JAMHO3aBPOB, OCHOBHBIC T'MIIOTE3bI,
BosunkHoBeHHE 110JIeTA Y 1103BOHOYHBIX. [Iponcxoxnenue, Ouousnorus w
rorennst  mreposaspoB.  Me3030icKkHEe  IITHLBL: apXeolTepruKke  Kak
MPCACTABUTCIIb TYNHKOBOH JIMHHH SILIEPOXBOCTEIX NTUIL. TEOPHUH BO3HUKHOBEHHSI
noseta. XapakTepucTHKA NPOABUHYTBHIX NTHUBMX YepT. DMIOreHHs HTHL W HX
npenkos.  Menoseie  3ybateie  nTunnl.  Kaifnosolickme mamcornatmueckue  u
Hieornaruueckue nruupl. Crucremaruka kiacca ntud. OcoGeHHOCTH Opranusaiuy
COBPCMCHHBIX  NITHL.  XapaKTCPUCTHKA ~ OCTCONIOTMUYECKMX — [PeoOpa3soBaimii.
[BoiiHOE JibIXaHue M «3ampeT» Ha KHBOpOXKIeHHe. KuHeTnsm uepera JIMarcul,
€ro BHJBI 1 3Hauenne. [poucxoxaenue muekonutaommx. [10AKIaCC CHHAICHIIL:
OCOOCHHOCTH OpraHM3aLlMK, OHOJIOTHS 1 (DHIOrEHETHYECKHE CBSI3H [1€JINKO3aBPOB
n Tepancuit. duiorenus 38epoodpasubix pentuinii. [IpoucxokieHme IPU3HAKOR
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CBOMCTBEHHBIX MJIEKOMMTAIOWNM. [IPOUMHO3YXHIBI U DBOMIOLMS UYEIIOCTHOIN
MYCKyJIaTypbl.  TpHHAKCOAOHTBI M paHHME CTAJMM  pa3BUTHE  CKelleTa
MJICKOTIUTAIOINX. XUHUKBOOHTU /b, TPUTUIIOAOHTH/IB U JAAIbLHEHIIAS YBOJIOLHS
ckenera  miekonuraromux. Ilponcxoxkaenue cpeamero yxa, BO3HHKHOBEHHE
BTOPHYHOTO  YCIIOCTHOTO CYCTaBa M HM3MECHEHMS YENIIOCTHON MEeXaHuKM Y
MJICKOTIMTAIONMX. 3HAYCHHE STHX NPeoOpa3oBaHUil B HBOMOIMH TOH TPYIIIbI
MO3BOHOYHBIX. [lpUMHTHBHBIE Me3030iicKHe MICKOMUTAIONME, WX OHOJIOrUS
0c0OEHHOCTH OpraHU3aluH. IIpoucxoxnenue BOJIOCSIHOTO IIOKpOBA.
BOSHHKHOBCHHC MOJIOUHBIX KEJIE3 M HMX 3Ha4e€HHe Uil (DOPMHUPOBAHMS TOUHOM
3yOHOH  okkmosuu.  OOwask  XapakTepucTHKa — [IPUMHTHBHbIX TEPHUEBBIX,
OIHONPOXOMHBIX M CYMYATbIX MJICKONMUTAIOMKX. DUIOTeHUS ME3030HCKHX
MJIEKOTIMTAIOIIIHX.

OBONIOUMS  CTPYKTYPBl  Tela  BOJOpociel.  THIbI MOP(OJIOTrHUECKOiT
A depennainy  TauIoMa: MOHAJIHBI, pU30MOIMANILHBIN, [aJILMEIION IHBII,
KOKKOM/HBIH, HATYATBIH, IeTEPOTPUXAJILHBIHN, IJIACTUHYATHIMN,
[ICEBJIONAPEHXUMATO3HBIM, CU(DOHAJIbHBIHI, CH(OHOKIIANATbHBII. Mx
XAPaKTCPUCTHKA,  OTIMYMTEIbHBIC NPU3HAKM, MPEACTABUTEIH, BO3ZMOJKHBIE
[Iepexoibl MEkKy HUMH. [lapannennzm Mop]oaornueckoil »BOMIOLNN B pasHbIX,
(PHIIOrEHETHYCCKH OT/IAJICHHBIX IPYIIIAX HU3LINX OpPraHu3MOB. DBOJIOLMSI LIMKIIOB
BOCIPOM3BCACHNST HU3IIMX pacTeHni. TToHsTHe 0 LUMKIAaX BOCHIPOM3BEICHHS KAK
MOCJICZIOBATCILHOCTH  Pa3BUTHSL OT TOIO WMJM HMHOTO HMCXO/HOrO JTana 10 ero
nosropenus. Hwusmme pacteHus - 5T0 HE TAKCOHOMMUYCCKAS KaTeropus, a
TaJlJIOMHbBIE  (POTOCHHTE3UPYIONINE OPraHU3Mbl - BOJOPOCIIH. MuorooOpasust nx
CIIOCOOOB pa3MHOXKEHMs (BereTaTHBHOE, HECooe, 0JIOBOE), H3MeHeHHne Habopa
XPOMOCOM B sIpe (y/IBOGHHE IIPH T10JOBOM IIPOLECCE; PelyKIusi HIpH Meiiose)
00yCII0BHIM - MHOTOOOpa3He LMKIOB BOCIIPOM3BEICHHSI pacTenunii. Bapuanrel
raiio-JMIIO(pasHble  UUKILL € M30MOP(HON reTepoMOp(hHOI  cMeHamu
MoKoJeHuH. Penykuus cuapudeckas (yibBOBbIE, cuonoBeie). JlansHeliniee
npeodiasaHne QNIIOHAHON (asbl (NTyGOKOBOAHOCTD, SHAO(UTBIH 00pa3 Ku3HK)
MPUBOJAIT K COKPALICHHUIO TaIlVIOMIHON (pa3el (rarmaoMAHBI TONLKO TaMETbl) H
BOSHOKHOBEHMIO JIMIIO(DA3HOTrO UMKNa (Kaylepra, KyTiepus W3 CU(POHOBBIX)
peaykumnsa - ramernvcckas.  Ilpomssoamocts  nunnodasnoro  muknaa  Gypbix
MOATBCPIKAACTCS  OTCYTCTBMEM Y (PMKYCOBBIX — O€CIOJIOr0  pa3MHOMKEHMSI
300ctiopaMu. OCOObIN LMKJI BOCIIPOH3BENEHHS. Y KPACHBIX BOJIOPOCIICH - raruio-
JWIUIO-MIIO(A3HBIA - ¢ YepelOBAHUEM TpeX MOKOJICHMUIT: CBOGOIHO KHUBYLIMX
FAIONHOTO  TaMETO(UTa M JIMIJIOMAHOTO  CriopodHTa (Terpactiopodura) u
KHUBYLICTO HA TaMeTO(PUTC JMILIOMIHOrO Kaprocnopoduta. [IpoucxokieHem
TAKOro yHHUKaJILHOIO JKU3HCHHOIO LHMKJIA - DBOJIOUMOHHAS KOMIICHCALMS 34
MOTEPIO KIyTHKOB. Hepenosanne ramio- u aurioasbl B SKU3HEHHDLIX LHK/IAX
BLICIIMX ~ CTIOPOBBLIX  pacTeHWd. OCHOBHBIC HANpaBJICHUS! B  WU3MEHEHWH
COOTHOMICHHST dTHX (pa3. Penykums cnopuyeckas. [Ipenmymecrsa CrIopo(PUTHOM
MMHMM.  OCHOBHBIE  OHOJIOTMUECKHE — NpEHMyLIecTBa Pa3sHOCIIOPOBOCTH.
Pasnocnoposocts - 910 9Tan Ha nyrM nosBiIEHMS  CeMEHHBIX pacTeHui.
Croporenes u rameroreHes y cemeHHbIX pacrenuil. OcobeHHOCTH IPOTEKAHMSI
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CIIOPOTCHE3a M raMETOICHE3a y IOJOCEMCHHBIX PACTEHHH (HA [PUMEPE COCHBI):
MHUKPO- M MaKpOCIHOPOTHE3, CTPOCHUE CEMSANOUKH. DBOJIOUMS MYKCKOrO M
KCHCKOTO  ramMeTauToOB B mHpejenax orgena [onocemennsie. Jlanpneiinas
PeAyKIUHNs raMeTo(asbl y LUBETKOBBIX PACTEHMIL: CTPOCHHE MBUIBIbI, CEMSITOUKIL
BapuanTel (popmupoBanus 3apoabIIeBOro Melka.

DPu3KO0THSI YeIOBEKA U KUBOTHbIX

YPOBHU OpraHu3alMi M LEJIOCTHOCTh MHOIOKJIETOYHOIO opraHusma (Ha
fpumepe  uenosexa). OOLME NPUHUMIBL  PEryislud  SKH3HEHHBIX  (YHKLHI]
KMBOTHBIX 1 uejoseka. llowsitne romeocrasa. [lpunumn  auuamuusocTy
FOMCOCTATHICCKHX MOKasaTened. Mexanusmpl romeocrasa. MMMYHHTET U ero
BUJBL. BposkaeHHbIH, NpHOOPETeHHbIN: aKTHBHBIN M MACCHBHBIA: KICTOUNHLIL K
rymopajbHbii.  DopmupoBanue  HUMMYHHTeTa.  MeXaHU3Mbl MMMYHUTETA.
Mmmynonepuuut. OcobeHHoCTH CTpoeHUs (pyHKIMOHMPOBAHUS  OCHOBHBIX
CHCTEM  opranoB uesnoseka. Cucrema kpoBu. Kierku kposu. Mexanusmp
CBEPTBIBAHUS  KPOBH. KpoBb 1 MeXaHH3MBI MMMyHHTETA. KposetBopenue.
Perynsums  cucremsr  xposu. Cepaeuno-cocyancrast  cucrema.  CpoiicTsa
CCpACHHON Mbluubl. Perysinus paGoTe! cepara. CKOpOCTb IBHIKEHUSI KPOBH 110
cocylam. ApTepuanbHoe aasieHue. Peryisius ABMIKeHUs KPOBH 110 COCY/IaM.
Cucrema sibixanus. MexaHusMbl BHELIHErO JbIXaHus. |a3000MeH. Tpaucnopr
ra3oB KpOBbIO. JIbIXaHME B PasiMUHBIX YCIOBHAX. Posb remorno6una. Tkanenoe
JbIXaHue. Perynsuus AbIxanus. AJanTalun AbIXaTelbHONH CHCTEMbI. Jbixanue B
PasIMiHBIX  ycaoBusaX.  I'mrumena  jeixanus.  [lumesaputenshas — cucrema.
[Mnmesapenne B xenysxe. [unesapenue B I2-nepeTHol kuke. Posb nevenu B
KusHeoOecrieyeHnn  opranmsma.  [luineBapeHne B TOACTOM  KHILEUHHKE.
Mexanusmbl  BeacbiBanust.  Peryssiius pabOTbl NHILEBAPUTEIBLHON CHCTEMbI,
OOmen GestkoB, xkupoB, yriesoaos. O6Men sueprun. Tepmoperyisiuust. Opransl 1
fIponeceel  BbiAeneHus. MexaHusmpl 00pasoBanust MouM. Peryssius paboThbI
mouek. I'opMoHasbHBIC CcHCTEMBI OpranusMa. OYHKIHY HCHPO-IHOKPHHHOI
CUCTEMbL. MeXaHn3Mbl JICHCTBHS TOPMOHOB. DU3HOIOTHS runo(usa, TUMYyCa,
[IUTOBHUIHON  JKEJIE3bl, IIOKEIIY/IOUHON  KeJIe3bl, HAIMOYEYHUKOB, IOJIOBBIX
Kkenes. Knetkn n opranp! - mumenn. [Ipunnun paGotsi rOPMOHOB. DPu3NoNIOrNs
BO30Y/MMBIX TKaHeH. BHodjekTpHUecKre SBICHNS B SKHBLIX kierkax. [lpupona
[IOTCHUMAIA 1I0KOsl. POJIb  MOHHBIX KAaHAJIOB W  HACOCOB B 10 JUIEP/KAHUH
HOTCHIMANA 110K0s. Bo3Oyxnenne kak Guosiekrpuueckuii rpouecc. Crpykrypa u
MCXAHHM3M  BO3HWKHOBCHMSI MOTCHIMANA JCHCTBUS. Poib MOHHBIX KAHATOB W
HAaCOCOB B BOSHUKHOBCHMM W Pa3BUTHM MOTCHUMAIA ACHCTBUS. BO3HHKHOBEHHE
MOTCHIHATA AEHCTBUS B CKEJICTHBIX, IJIAAKUX U MONEPUCHO-IT0JI0CATON CePACUHOMN
MbILLIAX.  OCOOCHHOCTH  (YHKUMOHMPOBAHKMS HOHHBIX KaHaioB. Mexamism
MBIICHHOTO  coKpawenns. Poms AT® B orom mpouecce. Peryssius cuibl u
CTCIICHN COKpaleHus Mblml. [lepenaya Bo30y»KIEHUS MO HEPBHBIM BOJOKHAM.
CanbTaTopHoe mposejneHne. MeskkiIeTouHas nepenaya Bo3OyxkieHus. Y caoBus
BXOKACHHS TOKA B KIETKY. Mexanusmbl paboThl pasHbIX THIIOB CHHAIICOB. Poib
MCIMATOPOB  (HCHPOTPAHCMUTTEPOB). AJIAIITALIHOHHbIC peakuuu opraHuzma.




Crpecc kak obas Hecrieunduyeckas aianTaliMoHHAas peaxkuus. Teopust crpecca
I'. Cenbe. ®axroper crpecca. Craguu (pOpMHPOBAHHS OTBETA OpraHu3ma Ha
CTPECCOBBIC  BO3ACHCTBHA. PONb  HEPBHBIX M TyMOpaIbHBIX  (JAKTOPOB B
OCYILECTBIICHUHN CTPECC-PEAKLHU. DYCTPECC U IUCTpece. YIpasieHue CTpeccoM u
CrocoObl  cHATHSL cTpecca. Posib smoumil B ocymecTsieHnn CTPECC-PEAKIIHH.
IMOUMOHANBHBI CTPECC KaK pa3sHOBHIHOCTE NMCUXO(U3HONIOTHYECKOT0 CTPecca.
MexaHu3M perynmpoBaHms JEATENbHOCTH OpraHu3Ma MOCPEJICTBOM  HEPBHOM
CUCTEMBI. ABTOHOMHAs (BEreTaTHUBHAs) M LEHTpalbHAs HEpBHAsl CHUCTEMA.
Hpununner B3anmoneiicreus. ®yHKUHH HEPBHOH cucTeMbl. DYHKUMH pa3HbIX
ornesios  LHHC. Tlpunumn orpaxkartenbHoil  JAesTelbHOCTH HEPBHOH CHCTEMBI.
Crpyktypa peduekca.  Knaccudukarms peduexcos  mo  crpykrype, BHIY
pasapaxutenen, Ouonornyeckomy cmpicny. OcobeHHOCTH 0€3yClOBHBIX M1
YCIOBHBIX  pediiekcoB. MexaHusmbl 00pa3oBaHus m TOPMOKEHUST  YCIIOBHBIX
peduekco.  AnanutHkO — cunTeTHueckas aesTenpHocTs KBIL [IpyuHummnL!
HEPBHOM PErysilinh M KOOPAMHALMK (DYHKILMI: JAOMHUHAHTDI, o0OpaTHOil CBsI3H,
O0LUEro KOHEYHOro myTH, cyGopaHHALMY, CHHAnNCEl, MPOBEAEHUE HMMITYIbCOB.
Koncreyustumn.  Tlonstie poMunanTel. 3aKOH o0paTHOH cBsi3u. BizauMocsssh
HCPBHOH ¥ IyMOpaibHOU peryssiimuu Gpynkuuii. Obiiee noustie o6 aHajM3aTopax.
Cucrembl Boctpusituss uudopmarmu. O6mias (usnonorus peuenunu. OyHKiK
dHAJIN3ATOPOB 3pCHUs U ciryXa. Mexanu3Mbl paboThbl ONTHYCCKON CHCTEMB oprana
3penus. Mexanusmbl pabotsr (hoTopenenTopos. Mexanuueckas cucTema oprasa
ciyxa. ®ynkuun  KoptHesa oprana. DyHKuuuM BECTHOYJIAPHOTrO  anmapara.
KauectseHnoe cBoeoOpasue  Boiciieit HEPBHOH  JEATEIBHOCTH  UeJIOBEKA.
Bo3HukHOBeHHE BTOPOIl  CHrHANBHON CHCTEMBI. Peun, ee Qusmnonornueckue
Mexanusmel.  [Tonsitne o curnambHbix cuctemax. CHrHAJIBHBIC CHCTEMbI KAK
pas/IMYHBIC YPOBHH CJIMHOH BBICLICH HEPBHOH AEATEILHOCTH. 3HAUYCHHE BTOPOI
CHUIHAJILHOH  CHCTEMBl B OOy4eHMH M Iepeaue unpopmaunn. Bospacrhas
(usunonorus  BHJI. PaGorter W.II1. [lasnosa, MU.M. Ceuenosa u APYTUX
OTEUCCTBEHHBIX (PM3HOJIOrOB M0 n3yuenuo BHJL. [TorpebHOCTHO -9 MOLMOHANbHAS
cepa venoseka. buonornueckue, counanpubie 1 JAYXOBHBIE MMOTpEOHOCTH. Bubl
MOTHBAIMH  yesoBeka. MOTHBAIHS B CTPYKTYpe (DYHKUMOHANBLHON CHCTEMDI.
MoTnBalys Kak  JIOMHHAHTAa. DMOIMM. DOynkumn  smonnit.  OcobennocTy
IMOLHOHAILHBIX NPOABICHNH y 4esoBeka. [ICMXO(U3MOIOrHYCCKHE OCHOBDI
omoumii.  Mecto  4enoBeka B mpupoe. Muposos3penueckue  1103UIHHK
AHTPOIIOLEHTPU3MA U OMoUEeHTPpHU3MA. POJIb YEeJIOBEKA B 9BOJIIOLMN 3€MIIH.

DU3HOJIOrUSI paCTEHMI

[lpeamer  ¢usnonornu pacrennii.  Pusuonorus pacrenmii — Hayka 00
OCHOBHBIX  JKH3HCHHBIX  MpOIECCax  WIM  (PYHKIHOHAIBHBIX  CHCTEMAax
PACTUTCIILHBIX OPraHU3MOB M MX B3aHMOCBSI3H C YCIIOBUSIMH OKDPYKalOIeH cpe/ibl.

3ajada  (DU3HONIOTMM  pPACTEHMH -  BbISBICHHE  OOLLNX 3aKOHOMEPHOCTEN,
ONPEICIISIOINX  HPOUECChl JKM3HEACITENLHOCTH pacTenuil. Llens ¢usnonorun
pacrennii — paspaboTka myTteil u cnocoGoB  peryssimu (pusnoioruuecKux
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ACHCKTBI COBPEMEHHON (putousnonornn. DUHKO-XHUMHUCCKUIL, MOJIEKYJISIPHO-
FCHCTUYECKUH M CUCTEMHBIH MOJIXO/IbI K N3YUCHHUIO (pyHKLIHOHAILHON aKTUBHOCTH
pacrennid. HeoOX0aMMOCTb M3ydeHHs (PU3HONOrMUECKIX MPOLIECCOB Ha pasHbIX
YPOBHAX CTPYKTYPHOH OpraHM3alli¥l PACTUTENLHBIX OPraHH3MOB JUIS BBISCHEHHUSI
3AKOHOMEPHOCTEH  BOBHMKHOBEHHSI (DM3MONOTHYECKHX CBOMCTB HA OCHOBE
DJIEMEHTAPHBIX  ((PU3MKO-XUMHUECKUX MU MOJICKYJISIDHBIX) aKTOB JKH3HEHHbIX
SIBIGHUH paCTEeHHIA.

Pusnosiorus pacteHnii — TeoperHueckas 0CHOBA pacTeHneBo/ICTBA, CBSI3b C
arpOHOMHYCCKHMH HayKaMH, CEIEeKLHEeH u (hUTOOHMOTEXHOIOrHE]L. CoBpemennoe
COCTOSIHHE (PU3MOIIOTHH pacTEHHil B CHCTEME OHOTOMMYCCKIX HayK. Dusnoaorus
PacTeHNH KaK HHTErpupyIolas Hayka. [lepcriekTnpb PasBUTHS (DPU3HOIOTHYECKHX
MCCIICI0BAHNH B 00JIACTH CEJIBCKOrO XO3SiICTBA, 3allUThI OKpPYXKaIOLIEH Cpejbl,
MC/ILUHMHEL, SHEPIeTHKH, 0OCBOCHHs KocMoca H Jp. Posib (usnonoruy pacTeHui B
MCCICI0BANNA M COXpaHEHHH OHOIOIMYECKOro pasnoobpasus u O/ IepKaHUH
CTAOMIBHOrO  COCTOSIHMSL OHOCEpbl B CBS3M C YCHUJICHUEM [IPUPOAHBIX U
TCXHOICHHBIX  KATAKIM3MOB W M3MEHEHHEM KIMMata Ha 3emie. Ouinonors
PACTCHHH KAaK OCHOBA HOBHIX OHOTEXHOJIOHYCCKIX MOJIXOJIOB K CO3IaHHUI0
TPAHCTCHHBIX  DACTCHMH € YJIYYIICHHBIMH  XO3SHCTBCHHO-NIONC3HBIMH
SAILMTHBIMH CBOHCTBAMH, A TAKKE K [OJIYYCHUIO HOBBIX GOJICE IPOJYKTUBHBIX M
CTPCCC-yCTOHYMBBIX (DOPM U COPTOB pacTeHuii ¢ UCII0JIL30BAHNUEM JIOCTHKCHUM
KIICTOUHOH — MHYKCHEPHH. lennonmkenepuas  skcnepumentansuas  Guoors
PacTeHUN - HOBasl BETBb (DYHAAMCHTAIBLHON U NPUKIAAHON Hayku. ['enetnuecku
MOJIM(DHUMPOBAHHBIC PACTEHHS M OMOOE30MACHOCTS. Du3HOIIOrHs pacTUTEIBLHOI
KiaeTkn Kierka kak anemeHTapHas CTPYKTYpHasl €JIMHULIA MHOT'OKJIETOUHOTO
Opranusma  3eieHoro  pacrenus. Crenuuueckue ocoGeHHOCTH CTPOCHHSI
PACTHTCILHON  kieTku. CTpyKTypHas —opranmsaiusi KIeTkn — OCHOBa  ¢¢
OMOXMMHHYECKOH W (DYHKUHOHAILHON aKTHBHOCTIL Baxueliiuune cyOxierounsie
CTPYKTYPDL, MX CTPOCHHE W (DYHKLUMH: KJIETOUHAsl CTEHKa, SLIPO,  TUIACTH/IbI,
MHUTOXOHApHH, pubocomel, DIIP, nepokcucomsl, IJIMOKCHCOMBI, LIHTOCKEJIET,
annapar ['oIbuKH, BaKyosIsipHas CHCTEMa. Bakyouss pactutensnoii kierku — nerno
OPraHMYCCKHUX  KHCJIOT,  €axapoB, MNPOH3BOIHBIX caxapoB  (IJIMKO3H0B),
PACTBOPHMLIX ICKTHHOBBIX BCILECTB, BOJOPACTBOPHUMBIX [TUTMEHTOB, AJIKAJIOH/I0B
wAp. — NOTCHUMANLHAS  BO3MOKHOCTb JUIl  OCYIIECTBICHHS B  KICTKE
CHCHUPUIHBIX JUIS PaCTEHHl NMPOECCOB METAGOIN3MA. MemOpanupiit npunipn
Opratusalnl MOBEPXHOCTH MPOTOIIIA3MBI U OPraHOWIOB KJICTKH. CrpykTypa n
CBOMCTBA  OHOJIOIrMUYECKHX mMeMOpaH. buoxumuueckas n (yHKUHOHAILHAS
Pa3HOKAYCCTBCHHOCTL  MeMOpaH.  IIpOHMIIAEMOCTE M CHCTEMBI  AKTHBHOIO
TpaHcropra. 3HadeHUe MeMOPAaHHOH CHCTEeMbl B KOMIIAPTMEHTALMU BELIECTB U
MeTabOoIMYECKUX MpoLeccoB. Poslb miasmManeMmbl B BOCHPHUSITUM U TPAHC/YKLIMU
CHIHAJIOB BHCLIHCH cpedbl. XMMUYECKHIT COCTAB MPOTOIIA3MbI PacTUTEIILHBIX
KICTOK.  3armacHble ¥ KOHCTHTYLMOHHBIC —BEIIECTBA,  HX CoJiepKaHnue U
JIOKAJIN3ALNS B KJICTKAX M Opramax pacTeHuMii. CTpykTypHble nmonucaxapupl,
00pa3zoBanKue OJUIrOCaXapuHOB U HX YHaCTHC B CHTHATBHBIX CHCTEMaX pacTeHMil.
KaraGommsm  Genkos  u  aunusos. OOpasoBanue  OHONIOrHUECKH-aKTHBHBIX
COC/IMHEHHIT B pe3yabTaTe MNpeBpalieHMi] PaCTHUTEJIbHBIX JIMNWAOB. YuacTue
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[POMEXKYTOUHBIX METaOOJMTOB JIMIIMAHOTO OOMEHA B (GyHKUMOHMpPOBAHMH
CHCTEMBI BTOPUIHBIX [IOCPEIHUKOB. DU3NKO-XUMHUUECKHE CBOHCTBA MPOTOILIA3MEI
(IIPOHMLAEMOCTD,  BA3KOCTb, OJIACTHUHOCTb, PAa3APakMMOCTh, CIOCOBHOCTL K
JBIKCHUIO M T.1.). X (pusnosnornyeckoe 3HaueHne u posib BO B3aMMOJCHCTBHN
pacteHnii ¢ BHewHeH cpenoii. OCHOBHbBIE NPUHLHIIBL JICHCTBUS PErYNIsSTOPHBIX
MCXAHU3MOB KICTKH (HIPUHLKII OOpaTHOH CBA3M, MEXaHM3M AJIOCTEPHYECKOrO
TOPMOMKCHUS, MEXaHH3M MHIYKLUHH H PENPECCHU I'eHOB 1 J1p.). Komnaprmenranms
KaTAIMTUICCKUX CHCTEM M METabOJIMYECKHX (JOHJIOB IPOTOIIACTA - OJUH U3
MCXAHU3MOB PCTYIAIMH KICTOYHOro mMerabonmsma. Potocunres DoTocHHTE3 —
YHUKAJIBHAS (DYHKLHMSI 3€IEHOr0 pacTeHus. MaciuTabbl 1 3HAYCHHE (porocunTe3a B
OKOHOMHUKE HPHPOLBI W moAnepKaHuH Ouocgepsl. Metopus passutus yuerns o
(orocunTese. 3nauenue pabor K.A. Tumnpsizesa. Knaccuduxanms poroTpoos.
CTpykrypHas u OGHOXMMMYECKas OpraHu3allis (poToCHHTETHYECKOTO ammapara.
Crpoenne xsoporuactos. Biwmsinune YCIOBHH Ha CTPYKTYpY M COJEpKAHHE
XJIOPONJIACTOB. I'eHeTHUECKHEe CHCTEeMBI XJIOPOIIAcTOB. [IMIMEHTHBIC CHCTEMb]
(orocunTesnpyrommx oprann3mMos: XIOPO(UIIIBL, KAPOTHHOMLI, (PUKOOHUIMHEI
(CTpykTypa, — CBOHCTBA,  CHEKTPbl  MOJIOLICHHS, onocunTes,  pyHkunu).
[lornomwenne c¢sera nurmentamu, DIEKTPOHHO-BO3OYKJICHHBIC  COCTOSIHMS]
HUIMCHTOB. Murpaumst sHeprun B cucteme (OTOCHHTETHUCCKNX [TUTMEHTOB.
[lpcobpazoBanne sueprum csera B OHCPrUI0  XHMHYCCKMX — CBSI3CH  I1pu
(orocunTese.  Monomepubie arperupoBaHubie  (POPMBI  XJIOPOPUILIOB.
DyHKUMOHANILHAS  OpraHu3alysi [UIMCHTOB B xJjoporuiacrax.  Xaopoduiui-
OesiKoBbIe KOMILIEKCHI. Mexanusmpl PCryJIALMU PACIIPCICICHUS YHEPIHH MEK 1Y
(porocucremamu. CrpykTypHas wu (DYHKUMOHANBHASL OPraHM3alus MEPBUUHBIX
(poTOXMMMUECKHX T1POIIECCOB  (POTOCHHTE3A. [IpencraBienne o peakiponHoM
LEHTpe u POTOCHHTETHYECKOH ennnite. [Ipuposa 0CHOBHBIX KOMIOHECHTOR OTU
XIOPOIVIACTOB,  MOCIENOBATEILHOCTD UX  B3aUMOACHCTBUS. Q-LUKI OKHUCIICHUS
[UIACTOXHHOHA.  LIMKIIMYecKnii M HeUMKIMYeCKHH  [OTOKH JJIEKTPOHOB, MX
B3aumouencTBue. Llukimueckoe W HeumkiInueckoe (porodochopunnposane.
MexaHu3mbl DYHEPreTHYECCKOro COMNPSIKEHUS rnpu (orocunTese.
XEeMHOCMOTHYECKAsT Teopust MuTtdesia. XuUMH3M TeMHOBOM (asbl porocunTesa.
[pupona nepsuunoro akuenropa CO2 u MYyTH ACCHMWJISIUMK YTJIEKHCIOTBI TIPH
(orocunrese. PoTocHHTETHUECKHI METAGOIH3M yriepoaa y C3-pacrenuil (LUK
Kanbsuna). C4-myts  otocunresa (1ukn Xerua-Cioka).  Dusnonoruueckue
ocobennoctu C4-pacrenuit. CAM MeTabon3m OpraHu4ecKux Kucjot. Koneunnie
MPOAYKTBI ()OTOCHHTE3a, HMX NPEBPALLCHHS U [IEPEJIBHIKEHUE 110 PACTEHHIO.
doroabIxaHue: CTPYKTYpHAs OPraHu3alms U ero (pmsnonornueckoe 3nauenmue.
DU3HOIIOTMYECKIE U DKOJIIOIHYECKUE ACTICKThI (porocuntesa. DoTocuHTETHYCCKASI
(pyHKUMS B cHCTEME Les10ro pacTeHust. Posib FOPMOHAJIbHBIX CUCTEM B JHJIOI€HHOM
peryisiunn - porocunresa.  Bospacthas  (usnonorus Gorocunresa. Buusinne
BHCIIHUX (DAKTOPOB Ha (DOTOCHMHTE3. DBOJIOLIHS porocunTesa. Ananranus
(poTOCHHTETHYECKOIH DYHKINN K MOBBIICHIIO coaepxkanust CO2 B armocepe u
r100aJILHOMY  MOTCIICHHIO  KJMMATA. Hecneunuueckas  orsernas  peaxims
(orocuHTeTHUECKOTO MeTaGosn3Ma YIIIEpoaa Ha HeOiaronpusTHele (HakTophbl
cpestbl. CBSI3b MKy YIIIEBOHBIM U a30THBIM 06MeHOM. (DOTOCHHTES B cucreme
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AOHOPHO-AKIENTOPHBIX  CBA3CH PAaCTUTENLHOrO opranmsMa. DoTocunTes u
yposxkai. OCHOBHbIE TOKa3aTe/IN POTOCHHTETHYECCKON POLYKTUBHOCTH pacTeHU:
(oTocHHTETHYECKHE — MOTEHUMAbI, YHCTAas IPOJYKTUBHOCTL  (POTOCHHTE3A,
JICTOBBIE M XJIOPO(HIILHBIE HHJEKCH MOCEBOB Teopus (POTOCHHTETHUECKOI
MPOAYKTUBHOCTH. [IpuHUMOBI onTHMU3aIMKU (DPOTOCHHTETHUECKON JIeATeNbHOCTH
MOCCBOB CEJILCKOXO3SHCTBEHHBIX pacTeHnil. [lpixanue Passurue npeicrasienuii o
[IPUPOJIC JIBIXaHMSI KaK COBOKYITHOCTHM IIPOLIECCOB OMOJIOrMYECKOrO OKHCJICHMUSL.
HByxdasHast Teopust awixanus Ilayuiaguna. [lepexuchasi Teopust baxa. PaGorsl
BapOypra, Keiinuna n pgp. OOwee ypaBHEHHE bIXAHMSL. CyOcTtpatel u
KOJIMYCCTBCHHBIC T10KA3aTeJIM JIBbIXATeJILHOTO ra3000MeHa. ['‘eHeTuyeckas CBs3b
Mex 1y OposkeHneM M apixannem, pabotel Koctbruesa. DepMEHTAaTUBHBIC CHCTEMBI
JILIXaTENBHOTO npolecca. Aspobnas u aHaspobHas (asbl JBIXAHHS: TIHKOJINS,
ki Kpe0Gca, INIMOKCHIIATHBIN MK, HNeHTO30(OChATHBIH MMyTh OKHCICHUSI
MIIOKO3BL. Posib nmenTozodochatnoro myTw B IIacTHUECKOM OOMEHEe KIIETKHL.
buosnepreTnueckne  acnekTbl  pIXaHus. DJIIEKTPOH-TPAHCIIOPTHAS  LICMb
MUTOXOHIPHH:  CTPYKTYPHAsl ~ OpPraHM3alys, OCHOBHBIC KOMMIOHEHTBI, HX
OKHCJINTCIEHO-BOCCTAHOBHUTENIBHBIC  MOTEHUHANbl.  OOpaTHbI] TPAHCIIOPT
DICKTPOHOB. LIMTOXPOMHBIN M ajbTepHATUBHBI NyTH nepeHoca JJIEKTPOHOB, MX
usuonornueckoe 3naueHue. OCOGCHHOCTH OKMCIICHNS Maiata 1 OpraHu3anuu
JErMAPOreHA3HbBIX CUCTEM B KJIETKax pacteHui. OxucnurensHoe
(ochopunuposanue, ero snepreTryecKas d(ppexruBrHoCT. TlyTH MCMONB30BaNMS
oHeprumn  apixanus. PasoOwenne apixanus u Qocopuinposanus, 1pupoa
dhdexra,  Ouosormueckas  3HAYUMOCTD. Onepretuueckas  d(PPEKTUBHOCTD
AHAOPOOHOTO M a3pOOHOr0 MNPEBPAIICHHS BLIXATEIbHOTO cyOcTpata. DddexT
[actepa. I'eneTnuecknii KOHTPONL YHEPreTHUECKON AKTHBHOCTH MHUTOXOHJIPHH,
Pomb jbixanns B mmactuueckom oOmene BemiecTs. Bumsiiue JIBIXaHus Ha
OCHOBHBIC (DU3HOJIOrMYECKHE IPOLECCHI — MOMVIOLEHHE 1 NEPEJIBUIKCHNUE BELIECTB,
BOJLOOOMEH, POCT M pa3zBUTHE pacTeHuil. J{pixanue u porocunTes. Ponb ibixanus B
PA3BUTHH TEOPHUH (POTOCHMHTETHYECKOH [IPOLYKTUBHOCTH pacTeHHuil, Jbixanue
pocTa M JIBIXaHue MoIUICpKaHusl, MX (DU3HOIOrHYECKOe 3HAauYeHHE. MeTobl
PASACICHUA  JILIXaHWsT  HA  COCTaB/BIIOIME.  DHepretnueckas H(PGeKTHBHOCTE
ABbIXaHMS. 3aBHCHUMOCTL PA3IMYHBIX MYyTeil ABIXAHHS OT BHIOBBIX OCOOCHHOCTEH
pacTenui, ero Bo3pacTa, BH1a TKaHH, YCIOBHIT pa3BUTHS (TeMIeparypsl, ra30Boro
cocTaBa Cpe/ibl, MHTCHCHBHOCTH M KauecTsa CBeTa M JIp.). JlbIxanue kak (yHKips
MPUCTIOCOOJICHHS PACTEHHI K BHEIIHUM YCJIOBHSIM Cpebl.

3HAauUCHUE  BOMBI IS IKU3HEUESTEIbHOCTH pacrenuii.  Paszsurne
MPE/ICTABJICHUI O BOJHOM PEKHME PACTEHMII B HMCTOPHYECKOM ACHEKTE: poJIb
Kasanckoi wkoner (usnonoros pacreHuit (1kosisl npod. A.M. Anekceesa).
CIpykTypa M (DM3MKO-XMMHUYECKME CBONHCTBA BOJbI, €€ AHOMAILHBIC CBONCTBA.
Bsanmoneiicreue MOJICKY/JI BOJIbI u OHonoIMMepos. ['maparanms.
DyHKUMOHANLHASL POJIB BOALI, €¢ (U3MOIOTHYeCKasl YHUKaJIbHOCTh. Posib Boabl B
0MOJIOrHYECKOM KaTalluze.

Cozeprkanne mu pacnpejencnme BOABI B KICTKAX, TKAHSIX I opraHax
pactennst. Bojmbiii oOMeH pacTutenbHbIX kieTok. CoCTOsHIE ((bopMmbl) BOJBI B
KIeTKe M MX (pu3MoJOrHYecKasi posib. PacTurenpHas KieTka Kak OCMOTHUECKAs
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cucrema. OCMOTHYECKOE JaBlICHHUE. Typropnoe nanenne. Cocymas cuia.
Mexaun3Mel noCTymIenus BoLI B pacTUTEIbHYIO KIECTKY. Bonoynep:usaromias
CMOCOOHOCTL  KJICTOK M TKaHEH. MeMOpaHHbIii  TpaHCTIOPT BOABI, BOJHBIC
dKBAIIODUHOBBIC KaHAIIBL. TepMoOAMHAMMYECCKHME TMOKAa3aTelu BOJHOTO pexnma
PACTCHHI: aKTMBHOCTb BOJIbI, XUMHUECKHH M BOIHBIN NOTEHIHAbl, METOJILI HX
onpeaejeHus. I'pajinenT BOAHOrO noreHumasa — JABMIKYLIAsT CHJIA TPAHCIIOPTA
BOALI B KJICTKAX, TKAHAX M LECJIOM PACTEHHH, a TAK)KE B CUCTEME [OUYBA- pacrenue-
armocepa. llornomaromas 1 HarHeTaomas JAesrelbuocTh KOPHEBOH CHUCTEMBI.
Kopuesoe nasnenne, nnau, ryrramms. [lpupona cun kopuesoro aamienus.
HeocmoTtnueckuii KOMITOHEHT HarHeTarouen JCSATENbHOCTH KOPHSL.
Ilepenswkenne Boxsl no pacrenuio (nanpuuii TPAHCIOPT BOJALI B PAaCTCHHM).
XapaKTepUCTHKA HPOBOISAIINX MMyTell. MeXaHn3Mbl MEPE/IBUKCHUS BOJIBI BBEPX 10
pacrenuio. BepXuuit m HMKHMI KOHIEBbIE JBUraTEN BOCXO/JISIIIIETO TOKA BO/Ib.
HenpepoiBHocts  BoHOIM (Gasel B pacrenun or KOPHEBBIX  BOJIOCKOB  JI0
MEKIICTHUKOB  JINCTheB.  Hatspkenue BOABI B cOCygax  KCHIIEMbL, Teopus
MOJICKYJIIDHOTO  CLCTUICHUS. 3aBUCUMOCTH [1EPEBMIKCHUSI BOJIbI B pacTeHun oT
KUBBIX KJICTOK. TpaHcrupauus u ¢€ 3HaueHme B KU3HU pactenus. Ilokasarenn.
Crpoenne Jjmcta  Kak  OCHOBHOIO opraHa TpaHCHMpauuu. YCTbUYHAS U
KyTuKynsapnas — Tpancnupanus. CTpoenue  yeTbuil, perysisinust  yCThbUYHbBIX
ABWXKCHUH. Bnusinue BHemmmnx wu BHYTPCHHHX YCJIOBHH Ha TpaHCHMPALHIO.
DKoorust  Bog0oOMena pacrenuii.  Boamblii  6ananc  —  konmuecTsenmas
XApaKTCPUCTHKA  BOJI0OOMEHa pacTeHni. OCOOEHHOCTH BOMHOrO OGMEHA y
PACTEHUIT PA3HBIX YKOJOTHYECKMX TPYIII (kcepopuros, Me30(huToB, rupodhuTOE,
ranopuroB u Jp.). Bojmbiii ACPUINT M ero BIMSIHHE HA Gusnosornueckne
fpoueccel.  Jluarnocrtuka norpeGHOCTH pacTeHmii B Boje. 3Hauene BOJIHOIO
OOMECHa B ajanTauuMm M yCTOMYMBOCTH PACTEHHI K YCJIOBHSIM OKpYKaIOLCH
Cpebl.

OTanbl pasBUTHSA YYEHHMS! O NUTAHUU pacTeHuil. 3aKOHBI «BO3BpaTa» W
“MHHHMH3Ma»  Wid JuMutHpyiomero ¢akropa (1O, JInbnx). Copnepxanne n
KJIACCH(DUKAIMA — MHHEPAaNLHBIX  JIIEMEHTOB B pacTeHusx:  Makpo-
MHUKPOSJIEMEHTBI,  MX  (DU3HOJIOTHYECKAs  POJlb. DaxTopel,  ornpenesonIne
JIEMCHTAPHBIN  XUMHUYECKHH COCTAB pAacTeHUH. A30THOE [HTAHIE pacreHuii:
3HAYCHME, HCTOYHUKHM, OKOJIOrHs. BoccraHoBlICHHE HUTPATOB,  PEryJsiiiusi
AKTUBHOCTH M JIOKAJIM3AUMSL  HATPAT - W HUTPUTPEAYKTas, BHOIOrMueckas
as’oT(puKcaums: Macwradbl u MOJICKYJIIDHBIH  MEXaHM3M. Dranbl 00pa3zoBaHus
0060B0-pH3006HATBLHOrO  CHMONO3a. OCHOBHBIE IYTH ACCUMMJIIMKM  aMMHAaKa,
MIyTaMaTCHHTA3HbLA LKL TuIbl B3anMoieiicTBIs MOHOB, 1X XapaKTePUCTHKA U
BOSMOKHBIC MEXaHM3MblL. KopHesas cucrema kak opran norsomexms: ObICTpast u
MEUIeHHas (pa3sbl MOTJIOMICHUSI MUHEPAIBHBIX dICMEHTOB. SIBICHILS KOHTAKTHOIO
obmena m oOMeHHOI ancopbyn. MeXaHn3mbl IACCUBHOIO TPAHCIOPTa MOHOR
depes  memOpannl.  Bumsl  anddysun  (mMogeabubie cucremnl).  ['pagmentsl
HICKTPOXUMHMYCCKHX  TTOTCHIHMANIOB KaK JIBMXKYIIAS CHIIA TPAHCIIOPTa HMOHOB:
OCOOEHHOCTH  MOMJIOIIEHUSI 1 TPaHCropra  KaTHOHOB M AHHOHOB.
DyHKIMOHMPOBAHUE  MOHHBIX  HACOCOB. [lpoctpancreennas  opranmsarms
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TPAaHCIOPTA MOHOB: OCOOCHHOCTH CTPOCHHS M (DYHKLMOHHPOBAHMS TKaHeil KOpHSI;
JeMIIpUPOBAHUE HOHHOIO MOTOKA. JlanbHuil TPAHCIIOPT: MEPEMELICHHE HOHOB 110
KCHICMC M JauCTy. Mexauusmbl  ynajnenus u30bITKa CONMeH B JIHCTBIX.
Bbuiemurensnas QyHkuums kopueit: pusnonornueckas pOJib, NPUPO/Ia, JTMHAMHUKA
AKTHBHBIX KOPHEBLIX BBIJICJICHHUH, a/UICJIONATHIECKAs AKTHBHOCTH BH/I0B. SIBJICHME
HOYBOYTOMJICHUS: TIPHYMHBL M CHIOCOOBI YCTPaHEHHs.. DKOJIOTHS MHHEPAIBHOIO
ITATAHKA: BJIMSIHUC BHEWIHUX M BHYTPEHHUX (akTopoB. PDU3HOIOTHYECKHE OCHOBDI
IpUMCHEHUs  yno0penni.  OnTuMu3aums — MUHEPAaIbHOrO nuTaHus. Buim
yaobpenuil, uX dOOEKTUBHOCTS U CrOcOObl  BHECEHHUS. YnoOpennst  kak
MOTCHUHMAILHBIH HCTOYHUK 3arPsI3HEHHs OKPYIKAIOLICH Cpebl.

Knetounrie ocHoBbI pocta u passuTus. dakToprl, onpeaensonme pocT
KICTOK pacTsiKeHHeM. Moanpukanun KOMIOHEHTOB KJI€TOYHOH CTeHKH [pu
PACTSLKRCHIN; - POJIb LIUTOCKEJICTAa B ONPEJIENCHNN HAIPABIECHHsT POCTa KJIETOK,
Mexannsmbl 1 pepenMpOBKI:  reHeTHYeCKas Perymsiiiuss. ¥ HMHJIYKIUS
Mop(orenesa pacteHuil. Slpienue HNOJIPHOCTH M €10 (PU3HOJIOrHYECKOE
nposienieHue. POpMUPOBAHKE MONSPHOCTH HA MPUMEPE PA3BUTUSL SIHLEKIETKH
Fucus; nurockenerHbiit koHTpOIIS. Hepaeroe nenenne. Jluddepenunposxa na
OPTaHHOM M OPraHM3MEHHOM ypoBHsX. Knaccuukaumu onrorenesa pacTeHui:
OCHOBHBIC NICPHO/LL, (peHONOrHUecKne (pasbl pocra u pasBUTHsL, BO3PACTHLIC
[ICPHOABI M DTAllbl (POPMUPOBAHMS OPraHOB MWIIK OpraHoreHesa, Mx CBsI3bL C
dJIEMEHTaAMH MPOAYKTUBHOCTH. DMmOpuorenes y MOKPBLITOCEMEHHDIX.
XapakTepucTHKA STANOB Pa3BHTHSI saponbima. Crpoenne cemsiH (Ha npumepe
3J1aK0B), OCOOCHHOCTH ME30CTPYKTYPBI €ro uacteil u pacripeiecsieHust BEUIeCTs.
[Tokol ceMsiH: NPUYMHBI PA3INYHBIX THIIOB SK30I€HHONO I SH/IO€HHOTO TOKOS.
BeretaTuBHbIil sTan onrorenesa pacTeHUi. YCIOBUSI TpopacTaHusi ceMsin. Daspl
«(pU3HYECKOTO» M «(PUIHOIOIHUECKOT O HaOyXaHMsl M pOCTa OCEBBIX OPraHoB
[IpOPOCTKA;  JAMHAMHKA  (DHU3NOJIOrO-OHOXMMHUYECKHX 11poLeccoB. OcoBeHHoCTH
OCJIKOBO-HYKJICHHOBOIO OOMEHA CeMsH; 0BOCHOBALME KPUTHYECKOrO [epHo1a
HPOPACTatNs 1 XpaHCHUS! CeMSIH. THIIBL MEepHCTEM, CTpOEHHE KOHYCA HapacTaHMsl.
Ocobennoctn pocra u pazsurus OpraHOB pacTeHWH: cTebisl, JIMCTA, KOpHs.
Teopun 3awxmankm nucroseix npuMopanes. POTOMOP(POreHEeTHUYCCKUE PeaKiiii
pacTenui, peuenuns, GpOTOKOHBEPCHs! (uroxpomos. dortonepuoanim: peuernuusi,
PacTCHuA KOPOTKOTO W JUIMHHOTO JHs. WHIYKIMs HBETEHHS: OMKOMIOHEHTHAS
Teopus, siposusanms. Hpeacrasienns o nepuose crapenms. Dduroropmomnnl

[Ipoctpancrennas u  Bpemennas KOOpZMHALMSL  TIPOLECCOB  pocTa U
PA3BUTHS  pAaCTEHMH: pOJIb TOPMOHANBHOH CcHCTeMbBl. Pamiumumss u CX0JICTBO
FOPMOHOB  KHBOTHBIX M pacTeHuil. Tunel  peueniuum n TPAHC/IYKI[MH
FOPMOHAIILHBIX  CHIHANOB.  XapaKTepUCTHKA — PELCHTOPOB (puroropmMoHos;
(DYHKUMOHMPOBAHHE — CEHCOPHON  IMCTHANHKMHAZLI. OCHOBHbBIC  IpymIIbI
KJIACCHHCCKNX TOPMOHOB. AYKCHHBL: OTKPBITHE, GHOTECTDI, HACHTH(pHKALLHS, 11yTH
OnocHHTE3a U MHAKTUBALUM, FPANEHTDI COACpKAHMs B pacTeHnH. JlaTepaabHblii n
MOJIAPHBIA  TPAHCIIOPTBI, MX MEXaHH3MbL. l'opmonanbubias Teopus Tpornmzma
Benta-Xonoanoro. Ilpuuuubl monuBagenTHOCTH 1eiicTBIS AyKCHHOB; KPHBbLIC
«103a->¢pdexr, B3anmoselicTBHe ¢ Apyrumu ropmonamu. Pusznosornueckue
et aykcuHoB.  CHHTETHUECKME — aHAJIOTH aAyKCHHA, MX CTpOeHue,
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HMPEUMYIICCTBA M NPUMEHEHHE B OMOTEXHOJIOTMH M MPAKTHKE CelbCKOro
xo3stiictBa. ['mbGepennumb: nctopus OTKPBITHS, OMOTECTDI, dTanbl OHOCHHTE3a U
ux  unruduposanue. PasnooGpasme rubOepe/IMNOB, CBS3b AKTHBHOCTH O
CTPYKTYpOH MoneKkyn. Mopdodusnonornyeckne d(ppexTsl rubbepeumHoB U
AHTUTHOOEPE/UTMHOB,  MCHOIB30BAHHE B pacTeHHeBOJCTBE.  L{UTOKMHUHBI:
OTKPBITHC, IIPUPOAHBIC M CHHTETUUYECKHE AHAJIOTH, METAOOJIH3M. Mouekysipable
MCXaHM3Mbl  JICHCTBUSI ~ LMTOKHHMHOB:  peLernius U OKCIIPECCUSI  T'€HOB.
Pusronornueckue SPPEKThl UTOKUHUHOB 1 IPAKTHYCCKOE HCIOJIL30BAHUE,
OTHIICH: HCTOPMSI OTKPBLITHA, METAGONM3M HTHICHA U YCJIOBUS HMHAYKLIHH €ro
BBUICIICHHS.  MexaHusmbpl  eHCTBHS  STHIICHA, B3aUMONCHCTBHE JPYTUMH
(puroropmonamu.  dusnonornueckue OGperThl  dTHICHA,  MpHUMeHeHHE
ITWJICHIIPOJYIICHTOB B PAacTEHHUEBOJICTBE. AOCIIM3UHDBI: HCTOPHUSL  OTKPBITHSI,
M30MepH3anusl, myTH OHOCHHTE3a M MHAKTUBALIMS a0CIN30BOH KHCIOTL] (ABK).
Crexrp (usnonornueckoro yeiictsns ABK IIpH BOJHOM M HU3KOTEMIIEPATYPHOM
cTpeccax. XapakTepucTHKAa W (DU3HONOTHYECKHE JCHCTBUS HOBBIX KJIaCCOB
FOPMOHOINOA00HEIX COEIMHECHUH: OpaccuHOCTEPOM/IbI, ’KACMOHATBI,
OJIMTOCAXAPUHBL, CANMLMIOBAS KHUCJIOTA, (DY3UKOKUMH M ap. l'opmonanbHas
CHCTCMA LCIIOr0 pacTeHus. JIOMMHHPYIOIME LEHTpPbI U KOPPCIISITUBHBINA  POCT;
HeOOpaTuMble HapyueHusi pocra (KapiukoBocTs). JIBuskeHue pacrenmii: BU/1bl,
pCLCILMST pa3APaKEHUS, MEXaAHU3MBI.

YCTOHYMBOCTD Kak MpHCIIocobenne PacTeHNit K yCIIOBUSIM CYIIECTBOBAHMSI
—  BOKHCHIIMH  pasien  JKOJIOrHMUYECKOil (usnonorun  pacrenuit.  Turml
YCTOHYMBOCTH PACTCHUH K PABIHYHbIM AGHOTHICCKUM M OnoTHueckum crpecc-
(akrtopam.  Dkosormueckme,  conMANbHBIE W DKOHOMHYECKHE  TPUYMHEI
BOSBPALIAIONIEIO 3HAYCHUS NPOOJACMBI /IANTALME U YCTONYUBOCTH pacTeHui B
CoBpeMeHHOM Mmupe. [loBenenne pacrennii B HecTaOWILHOL Cpelle B CBSI3H ¢
KaTacTpo(puUeckn  OBICTPBIMM  M3MEHEHUSI MU cpelbl  oOMTaHusi - OjHa u3
HCHTPAJIBHBIX 1IPOOJIEM (DU3HOIOrMH pacTeHuil. Y CTONYHBOCTSL KaK MCTOPHYECKH
CIOKMBLICECS CBOHCTBO pacrenuil. M3MeHeHne ycTOMUMBOCTH B OHTOMCHE3C.
I'enotnnnueckass w  penorunmueckas YCTOHUHBOCTE.  OOume  npUHLHMIIBI
alanTalluh M YCTOHYMBOCTH pACTEHUH K IeHCTBHIO YCIOBUH cpefibl: (pa3sHOCTD
SALHUTHO-NPUCTIOCOOUTENLHBIX MPOLECCOB, CeUn(PHIHOCTD K HECIEUH(PUIHOCTD
OTBETHBIX peaxilui,

MoJiekynsipHo-reHeTH e CKuii KOHTPOJIb  aIalITUBHBIX pEaKIMi pacTeHHIT.
Crpeccosbie Gesniku: knaccudukanys, CHHTE3, COCTaB, OCOOEHHOCTH CTPOEHMUSI,
(pyHKUMH. AKTHBHBIE (OpPMBI KHCJIOPOJa M OKUCIIUTENIBHBIN CTPECC, OKCHIAHTHDIE
3AIUTHBIC CUCTEMbl. CHIHAILHBIE CHCTEMBI PACTHTENBHbBIX KJICTOK U HX y4yacTue B
PCUCHLMKN 1 TPAHCAYKUMU BHCIIHHUX CHUrHANOB. CTPYKTYPHO- ()YHKUMOHAILHAS
MompuKanns MeMOpan npu JeicTBUN HA pacTeHus cpece-(hakTopoB. MeToibl
JAMArHOCTHUKH CTPECC-yCTONUUBOCTH pacreHui - OMoOXHUMHUCCKHE,
(usuonornueckne M Guodusnueckie. [lpakTnueckne nytm wu  crnocoObl
MOBLILICHHUS YCTOHYMBOCTH PACTCHHH K DKCTPEMAILHBIM BHELIHIM BO3ICHCTRISIM
(CCJICKUMOHHBIC,  arpoTeXHUYECKHE 1 Onorexnonornueckue).  Cozmanue
TPAHCTCHHBIX CTPECC-YCTOMYMBBLIX pacTeHmit. 3acyXxoycToiiunsocts. [Tousennas u

armoc(epHas 3acyxa. Hapymienne (u3nonoro-0HoxmMmyeckix POIIECCOB B
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KJICTKAX ¥ TKaHAX PACTEHHH B yCIOBUSX BOAHOrO Aeduiputa. ['pynnsl pactenuii,
CIOCOOHBIX MEPEHOCHTH 3acyXy. MexaHH3Mb IPUCIIOCOOJICHUST pacTeHUil K
3acyxe. IlyTu mNOBBILICHMS 3aCyXOyCTOMYMBOCTM — pacTEHMIA: IPEANOCEBHOE
3aKajMBaHue CeMsH, 00paboTKa aHTHCTPECCOBBIMU PEryISsTOPAMH POCTA M JIp.
CosaHue TPaHCTEHHBIX PACTEHMH C BHICOKHM OCMOTHYECKHM TMOTCHIIHAIOM 34
CHCT AKTHUBMPOBAHMS CHHTE3a OCMOJINTOB — HOBBIH [EPCHEKTHBHBIH CIIOCOO
MOBBILUCHUS  YCTOHYMBOCTH pAaCTEHHH K BOJHOMY JeuLUTY. YCTONYHUBOCTE
PACTeHMI K HEAOCTATKY MIIM OTCYTCTBUIO KHCJIOPO/A HIPH HCPEYBIAKHEHUH TTOYUBbI
(akTBamMsA aHa’POOHBIX [POLECCOB, HAKOIUICHHE TOKCHUECKUX COCIMHEHUI).
/KapoycToHuuBoCTE  pacTeHHi  Kak NpHCIOCOOIeHNE pacTCHUH K BbICOKHM
Temnepatypam. llpeaensl MakcHManbHOH TeMrepaTypsl s pacTeHUN pa3HbIX
IKOJIOTMYECKUX Ipyml, TepModuint. Tlpuunnbl rubenn pacrennit or neperpesa.
Mexanusmbl  (pU3HOTOrHYECKOH M OHOXHMHYECKOH  aJanTaiin pacTeHuii K
BBICOKOH Temreparype. Cunres 0elKOB TErIoBOrO 10KA M HX (GyHKIMOHAILHAs
poutb. [Ipeanocesnoe TepmMuueckoe 3aKkaInBaHne CeMSH TeILIONIOOUBhIX KYJIBTYP.

YCTOHYMBOCTL PACTEHMI K HHU3KHM Temneparypam. XoJ10J0CTONKOCTh-
YCTOHYHBOCTL PACTCHUH K HU3KUM I10JOKHUTENbLHBIM Temieparypam. [lpuduib
MOBPE/KIAAIOWICTO  JICHCTBHSL  MOHMKEHHBIX TEMIIEPATyp Ha  TEII0MI00NBbIC
KylibTyppl.  OTBETHBIE peakuunm pacTeHuili Ha gelicteue xonoma. Maszopble
[CPCXOAbl  MECMOPAHHBIX  JIMIIMIOB M HAPYLICHHE (Gynxkunit - memGpan.
YCTOHYMBOCTL  PACTCHHI K 3aMOpO3KaM. Mopo3soycToiunBoCTL  pacTeHunii -
YCTOHYHBOCTL PACTEHMH K JEHCTBUIO OTPHLATEbHBIX rtemneparyp. Pazsurue
YHACHHS O TIPUYMHAX BLIMCP3AHUs PACTCHHI. AJaNTallls K HU3KMM TEMIIEpaTypam
- OCHOBAa MOpPO30YCTOHYMBOCTH pACTCHMH. 3aKkaJMBaHMe pacTeHUH HUZKHMHU
TEMICpAaTypamMn  KaK BAKHCHIIMH dTarl MOATOTOBKH PACTEHMI K 3UMHHM
yenosusam. Yuenne WM. Tymanosa o asyx (asax zakanusanus. Komruiexchas
CTPYKTYPHO-MeTadOIMuecKas MepecTpoiika MpoToILIasMbl U €€ KOMIOHCHTOR npu
HU3KOTEMIICPATYPHOM 3aKaJIMBAHNN PACTCHUH. 3aMe/UICHHE POCTOBBIX [POLIECCOB
1 HAKOIUICHUE 3ALUMTHBLIX BEUIECTB. IKCIPECCHS TC€HOB W MHIYLMPOBAHHLII
CHHTE3 OCIKOB HHM3KOTEMIICPATYPHOTO CTpecca, HX (pusznonornueckas poss.
AnanTuBHas nepecTpoiika OHOXHMHUYECKUX U CTPYKTYPHO-(PUBHYCCKUX CBOMCTB
MeMmOpan. (OCHOBHBIC IyTH 3allUThl KJIETOK OT 00pas’oBaHusi BHYTpU- U
BHCKJIETOUHOIO JIBI000pa3oBanus. AHTH()pHU3HBIE OCIKH W KPHOIIPOTEKTOPHI.
SHAYCHHE MOKOsI JUIA MOPO30YCTOIYMBOCTH pacTenuii. 3UMOCTONKOCTE pacTeHu
KaK YCTOHUMBOCTb K KOMIUIGKCY HEOIATONPUATHBIX YCIOBUH  BBI3BIBAIOIINX
rubeitb pacteHuil B 3UMHHIN 1eproj. OyHIaMEHTANBHBIE 3HAHUS O MEXAHH3MAX
MOPO30yCTOMYMBOCTH  PACTEHHI - OCHOBA  KPHOGHOIOIMH pacTeHu wu
OMOTEXHOJIOrMYECKMX TMOJAX0JM0B K CO3AAHMIO 0O0JIEe BLIHOCIAMBLIX K MOpO3aM
GOpM M COPTOB  CENBbCKOXO3SICTBEHHbIX KysnbTyp. CosleyCcTOHUMBOCTL —
YCTOHYHBOCTH PACTEHUH K H30LITOUHOMY COACPIKAIMIO CONICH B rouBe. Pasinuiible
BHJILI  3aCOJICHMS, MX  CHEUM(PUUYECKOE BIMSIHUE HAa XOA (PU3HOIOTMUECKUX
fnpoueccos.  Pacrenusi-ranopursl, ux  KkaaccupuKarms. ConeycTonunBocTs
pactenuil ¥ myTH €€ NoBBIEeHNs. Y CTONUMBOCTD K MATOrCHAM. Xapakrepucruka
MaTOreHoB. PUTOMMMYHHUTET KaK HOPMa PearupoBaHHsi paCTHTENLHOTO opraiHusma

Ha I/lH(l)eKU,I/IK). ['enernueckas ACTCPMUHHUPOBAHHOCTD B3aMMOOTHOLIEHUH XO3SIMHA
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1 rapasura. OcHoBHbIE THIIbI 3aLUTHBIX peakuui. Peakumsi
CBCPXUYBCTBUTE/ILHOCTH. POJIb CUIHAJILHBIX CHCTEM B OTBETHBLIX PEAKLHMSX KIETOK
Ha mnarorenbl. [larorennmnayunpyemsie Genku. CucreMublii  nproGperenblil
HMMYHUTET pacTennii. interpuposannas cuctemMa 3aiuThl pacTeHuil oT Goseseil
u ppenutenci. CosfaHue TPAHCICHHBIX PACTEHMIl, YCTOHUMBBIX K IpUOKOBBIM,
BUDYCHBIM ¥ OaKTepuaabHbIM OOJE3HAM. DKOIOTHYECKHE U OMOJOrHUCCKHE.
Prucku mnpum KoMMepueckoM HCMONB30BAHHM  HTHX pacrenmii. JleiicTBue na
pacTeHUe TEXHOI'C€HHbIX (PAKTOPOB.

buoJiorust kinerku

Meronbl  tuTOMOrMM.  MeTonsl  CBETOBOI MHUKPOCKOIIUU.  MeToIbl,
HAlpaBJICHHBIC Ha BBIJCJICHUC M H3Yy4YEHHE CYOMHKpPOCKOIHYECKHX CTPYKTYp
(3JIEKTPOHHOE  MHUKPOCKOMHUPOBAHHUE; i depennnansHoe HEHTPUPYTUPOBAHHUE;
PCHTICHOCTPYKTYPHBIH aHajin3; aBropaauorpadus). Meroj KYJAbTYPbl TKaHEil.
Knerounas teopusi. Ipennocbutku cosnanns. OCHOBHBIC [10J10KEHIS KJIETOUHOM
Teopnu. 3HaueHue KJIeTOYHON Teopun. PazBuTie KIeTOUHOI Teopuu B Tpyaax P.
Bupxosa. CoBpemennasi kierounas Teopusi. Hosast cunTeTHueckas Hayka -
Ononorns kierkn. OCHOBHBIC YEPThI CTPOCHHUS, METAOOIN3MA. 3aKOHOMEPHOCTH
BOCHPON3BC/ICHUS, CHCUHAIN3ALMN  KIETOK. Mopdoorust KIeTku, KICTOYHbIC

MeMOpaHbl.  3HAYEHME  KJICTOYHBIX memOpan.  Xumuueckuii  cocras,
MaKpOMOJIEKYJIsIpHAsT Opranu3auusi. Merabonnueckas, DHEPreTHYEeCKas,
HHQOpPMAMOHHAS  (DYHKLMS  KJICTOYHDBIX mMeMOpaH.  MewmOpanuple  u

HEMEMOpPAHHBIE OPraHOM/bI KJIETKH, UX CTPOCHHE H Gynxuun. CpasuurenpHast
XApAKTCPUCTHKA  CTPOCHHMS,  MeTadOo/IM3Ma M BOCHPOU3BEACHHS  [PO- W
JYKAPHOTHYCCKMX — KJIETOK;  TKAHEBBIX  KJIETOK M  KJIETOK -OpPraHM3MOB.
OCOOEHHOCTH YHEPreTHKH KUBBIX CHCTEM. Kitaccndukanmst sxuBbIX oprannzmos
110 MCHOJIL3YEMBIM BHCIIHMM YHEPIeTHYCCKUM pecypeaM. DHepreTuuecknii oomen
B KJIETKE OpraHoTpopoB. [TyTH HAKOIUICHUS DHEPrUM: TIHKONIHN3, OKUCITHTEIbHOE
AeKapOOKCHITMPOBaHHeE, OKHCJIMTENbHOE Gochopunmnposannue. Csizb
YABTPACTPYKTYPHOH — OpraHu3aunMu  MHTOXOHApHI. KouBepTHpyeMmble (popMbI
oHeprum B kietke: Ap H+, ApNa+, AT®D. 3akons Onosneprervikn  B.I1.
Ckynavesa. Slnpo. 3Hauenue, cTpoenue wu (QYHKIMK s7Ipa M OTJENLHBIX €ro
CTPYKTYp. SlACpHBIC LMTOIIA3MATUYECKHE B3aMMOOTHOLICHMS. [Iposudpeparms
KIeToK.  Kiaccmukaums — KICTOYHBIX — HONYJIALMI [0 CHOCOOHOCTH K
nponndepaunu. Kietounslii wiki u ero peryisimst. |lokosiiiecs KieTki., Muros,
KaKk yHHBEpCaIbHast (pOpMa KICTOYHOTO HEJICHMS, €ro OHOXMMMS M MEXaHHKa.
AMHTO3, SHJIOMMTO3, MeH03. MOJNeKyISIpHbIC MEeXaHH3Mb] pasapakuMOCTH U
BO30YMMOCTH KJICTKH. BuHodsekTpuueckre siBjeHMs, mx poJiL B mepenaue
nndopmanuu. Knerka kak saementapuas 6uosoruueckas cucrema. CHCTEMHOCTD
KaK MCTOJOJOTMYCCKUN IOAX0A K H3ydeHuro kiaeTkd. CBOMCTBA KJIETKH Kak
NIEMCHTApHOH  OMonornueckoit  cuctembl.  UepThl  cTpoeHms, pa3BUTHSI,
(DYHKIMOHUPOBAHHS M HBOMIOLMH TKaHeH KUBOTHRIX. HekIerounple CTPYKTYPBI
KUBLIX  OPraHu3MOB  (CHMIUIACT,  CHMHUMTHH, MEXKKJICTOUHOE  BELICCTBO).
Kitaccndukauust n 9BoMI0LHS OCHOBHBIX THIIOB TKAHEH SKMBOTHBIX H UeI0BEKA,
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Onurenuanpuble TKanu. CTpoeHue, (pyHKUMHK, KIaccHDUKALMS, TIPOUCXOK/ICHUE,
Perenepauns snnrennansupix tkaneit. CoeAMHuTeNbHbIC TKAHN, OCHOBHBIC YEPTBI
CTPOCHUSI, PA3BUTUS, (YHKLMOHMPOBAHUS U SBOJIONHUS COCAMHUTEIbHBIX TKAHEI.
Txann BHyTpeHHell cpeanl opranusma (kpoBb, numda). Crpoenne, (yHximm,
rucrorenes.  Ckenernple  Tkann. OOuwias  XapakTepucTHKa. Knacenduxanms,
rucrorenes. Meiieunsle Tkann. Kinaccudukanns, ocHOBHbIC U4EPThl CTPOCHHSI,
(DYHKIMOHHPOBAHUS M TIPOMCXOKJIEHHE. Hepshasi Tkanb u wneiipornus. O6uias
XapaKTepUCTUKA U TUCTOIEHES.

['eneTrka 1 3BOIIOLMSL.

Hacnencreennocts u usMeHunBocTh  Kak GyHIameHTaNbHBIE  CBOiiCTBA
OpraHM3Ma Ha BCCX YPOBHAX OPraHM3ALMM KHBOTO (MOJEKYISIPHOM, KIETOUHOM,
OPTaHiU3MEHHOM W HonynsuuonHoMm). Ilpupona rena. Passutne npejcrasienuii o
rene. MOJEKy/IsIpHbIE MEXaHM3MBl Peantu3aiud HacIeCTBEHHOI MH()OpMaIHH,
Huronornyeckne MexanusMbl MHTO3a, MeHo3a. MexXanusmos Oecrnonoro u no-
JIOBOTO  Pa3MHOKCHMsA.  BOsHUKHOBEHHME u  pasBuTHE  reHHOM TCOPHH,
MosnekyspHble  MEXaHM3Mbl HACJIEACTBEHHOCTH, MorneKysipHble  MEXaHU3Mbl
PCAKLMK  HACJCACTBEHHON nH(popmauunn. [lpupona renernyeckoro mMatepuaia.
Hykiennosble kuenotsl (Xumnueckuii coctas crpoeHue). Moseib CTpyKTypbI
HHK  Yorcona-Kpuka.  Opranusauus JAHK B xpomocomax. Tlpunuun
KOMIIEMCHTAapHOCTH. ToHKas cTpykTypa rena. CyNIHOCT M OCHOBHbBIC CROICTRA
FCHCTHYECKOI0 KO/A. Y POBHU YIPABICHHS TCHHON aKTHBHOCTLIO (onepoH, cunres
n-PHK n p-PHK). Mexanusmel tpancisimm. Mexannsmoi peaymmkanuu JJHK.
["enernyecknii ro, ero ceoiicTna. Tpanckpunims, Tpancisiums y mpo- u dykapuor.
OOpaThas TpaHCKpHIMS M HeHTpaabHAs J0rMa MOJIEKYJISIPHOH  OHOJIOTHH.
IIpuHUMIBL M METO/BI FEHETHYECKOr0 aHa/N3a. 3aKOHOMEPHOCTH HACIIE0BAHHS
[Ipn MOHO- , - M NMOJIMIHOPUIHBIX CKpelMBaHusX. 3akousl V.. Menueis u
YCJIOBUA  MX  OposABiaeHHS.  [IpaBmino  «4ucTOTBIY  ramer.  MexaHu3Mbl
AOMHHHPOBaHHs. MOHOrHOPH/IHBIC CKpEIMBAHUSL. [Tepeoe 1 BTOpOE NOKOJICHHE
rudpunos.  Pacuiersienue npusHakoB  Bo BTOPOM  [OKOJICHHMH  THOPHIIOB.
Jlurnbpunnoe ckpemmpanmue. HomarnOpunnsie ckpetmmsanms. [lousTtue o reto- u
enortune.  AmienpHble  renpl.  JlOMHHAHTHBIE W peleCCUBHBIC  TEHBI.
AHAIM3UPYIOLIME  CKPEIIMBAHMA.  MeXanusmbl  MOJHOIO  m HEIIOJIHOIO
AomuuupoBanus. CLEIJICHHOE HaCJIe/0BaHMe., Kpocennrosep, Guonornueckuii
CMBICIL,  THIIBI, MEXAHM3MBI, JlOKa3aTenbeTBa. Jlokammsaumst rena. OCHOBHLIC

3aKOHOMEPHOCTH HACJIEIOBAHUSI npu B3aMMOICHCTBHN F€HOB.
Komruiemenrapuocrs,  snumcras, noaumepust.  Ilneiiorponums.  OcHoOBHBIE
SAKOHOMEPHOCTH  HACACNOBAHMS  NPHU  CUEIUICHUHM  HEAUICHbHBIX  TCHOB.

KapmpOBaI—me XPOMOCOM. I_‘GHGTHKa I1oJ1a. HHTOHOFH‘JGCKPIG OCHOBBLI ITIOJIOBOI'O
PasMHOKCHUSI. BEU'I&HCOB'&H TCO})H?I I1oJia. I’IaCHCILCTBGIII-IbIG 3860)’168'&[11/1}1,
COCIUICHHBIC ¢ mosioM. X,  Y-[IOJIOBBIE  XPOMOCOMBI,  MX CTPYKTYpa.
Hexpomocomuoe  nacnienopanme. Hacnegacreennocts u wsmenumnsocTs.
lieHO’I‘I/IHI/ILleCKEl}I HN3MECHYMBOCTE. KOMGHH&THBH&H H3MCHYMNBOCTL, MEXaHU3MBbI.
M}/TEIUJ/IOHHaﬂ U3MCHYMBOCTD, ce IBOJIFOLIMOHHOE 3HAYCHHE. My'I‘HI“GHE'S,
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MyTarcHHble — S(QQEKTbl  NPUPOAHBIX M AHTPONOTEHHBIX (axkTopos.
Mojndukaunonsas  U3MeHYHBOCTL - (bOpMBI  TIpOsIBIICHUS,  MEXaHU3MbI,
AJAMTUBHOC M OBOJIIOLMOHHOC 3HAYeHME. ['eHeTHdYecKne OCHOBLI OHTOrEHE3a,
CTaM M KPUTHYCCKUE neproibl. Mexanusmel An((epeHpoBKH KICTOK M
TkaHel. Opranorenes. [loHsTne OHTOrEHE3a M ero  cTaaum. Peanuzauus
reneTnyeckoi nudpopmanuu. Opranorenes u cucreMorenes. [eHeTHKa YeloBeKa.
MeToibI H3YYEHMUS, Hacnencrsennnie 3a0oJieBanHmMsl. MyTaiuu "
HACJIC/ACTBCHHOCTL  4yejoBeka. llpoGuembl  MeamumHCKOH reneruxu. THIibl
MyTauui. HaciencTBeHHble  CHHAPOMBL.  MeTOoIbI lIpe- M IOCTHATaJILHON
AMArHOCTHKM Ha 0ase LEHTPOB MEIUKO-IeHeTHYECKOrO KOHCYJILTUPOBAHHSI.
Hacnencrsennsie 3aGonesanusi. [emernka wu (busnonorus  OCHOBHBIX  (hOpM
noseacHus. Iomymsiuus, ee renetndeckas crpykrypa. [eHeTHueckiii roMeocTas B
nomyysauusX. PakTopbl TeHeTHYecKOH JTUHAMUKH nonyssiui. onymsimun  kak
CAMHULBL SBOJIIOLMOHHOTO mponecca. MHUKpOIBOIIOLHs, (PakTopsi, PE3YIbTATHI.
lenernueckne ocnoBbl cenexuun. MCTOUHHKM  M3MeHUMBOCTH Juist - oTOopa.
CHCTeMBI CKpELUMBAHUI Y PACTEHUN M 5KHBOTHBIX. Metonp orGopa. Ieteposric.
SHAYCHHE M MCMONb30BaHME celekuun. Celekiuus B JKMBOTHOBOJICTBE |
pactennesoncrse. Copra u 110po/bl. CoBpeMEHHAsE GHOTEXHOMOIHS - OCHOBHBIC
[IPUHLIHIBL, MCTOAbI M nepenektusbl padorel ¢ JIHK. Kunernka peHaTypaumu,
PCCTPUKUMOHHBIN ~ aHAIM3, METOA  PEKOMOMHAHTHBIX JHK,  Bekropsr  us
Kk1oHHpoBanus. bubmuoreka renomos. Hanpasnenust rennoii WHKCHEPUU. 3aKoH
FOMOJIOTMYECKHMX  PSIZIOB  HACJICACTBEHHOH m3Menunsoctn H.M. Baeunosa, ero
SHAUCHHE JUTSL MOHMMAHUSI 3aKOHOMEPHOCTEH JBOMIONMH M CeleKIHNn pacTeHMui.
LleHTpBI MPOMCX 0K ACHUS! KYITBTYPHBIX pacTeHwuil.

VIcToprst 9BONIIOUMOHHBIX Ml B Pa3sBUTHM €CTECTBEHHBIX HayK. DJIEMEHTHI
IBOJIOLUMOHMU3MA B YYEHHsIX JIpeBHero BocToka, aHTHuHOU u PUMCKOH
priocodpun.  Meraguznueckuii nepuox B paspuruu  Ouojiornu. Paszsurne
cucrematuku (/. Peit, K. Jlunneit). DopMHPOBaHHE TUIOJIIOMMYECKON KOHLECIIHH
Buna. Teopunm npedopmmsma u  snurenesa. 3apoxaeHne  TpaHc(opMH3Ma.
Hanbnelinee passutue cucteMaTHK, ITAJICOHTOJIOTHH, CPABHUTEILHON aHATOMHH
M CPaBHUTEIHLHOH 5MOpPHONIOTHH. YUeHHe O eCTeCTBEHHBIX rpynnax. 3HadeHue
pador K. Kiosbe u XK. Cent-Hnepa. VYuenne JK.B. Jlamapka. Ues
JBOJIOLMOHHOIO  pasBUTHs  NPUPOALI.  TpakToBKa  IPUYHH  HBOJIOLIMH.
Homunaimcrnueckue npencrasienns o e, Onenxa DBOJIFOUMOHHON KOHUECILUN
Jlamapka. Passurne sm6puonornn. Cosjianne KIeToYHoi Teopun. BozHukHoBEHME
onoreorpadgun. YcuiaeHue 9KOIOrHUYECKHX ACHCKTOB B M3YYECHUH TPHPOJILI.
Mceropuuecknit  merox B reosmormu (U, Jlaiienn.). Tenernueckue OCHOBLI
dBosnionu.  Mukpoosomonust.  Ilonstne  MUKPOIBOMIONMH, XapaKkTepUCTHKH
MOMYJIALMKN - KaK  OKOJIOrO-rEHETHYECKOH CHCTEMBI. JBOJIOMMOHHOC 3HAYCHHE
MOMYJIALMI KaK 5JeMEHTAPHOI MUKPOIBOIIOLHOHHON €1HHMIIbL. DBOJIIOLIMOHHOE
SHAYCHMC A/IANTUBHBIX MOJAM(UKALNI, pasHBIX (OPM MyTalmil, KOMOHHATHBHON
M3MCHUMBOCTH. BHYTPUNONY ISIIMOHHBIN nOMUMOPdI3M. dakTopsel, HU3MeEHsIONME
reHOpoHA  nonyssiuui.  JMHAMHKAa M 3HAYCHHE pe3epBa  HACJIEJCTBEHHOH
H3MCHYMBOCTH (I'py3a I€HOB) MOMY/SILMH B 9BOJIONUH. POJIb TeHeTHUYECKHX
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ABTOHOMHbIX I[IPOLICCCOB B M3MEHEHMH FeHO(OHAA Momysiuuid. lonymsiunonusle
BOJIHBI  KaK SJICMEHTApHBIN 9BOJIOLUMOHHBIN (paKTOp. 3HauyeHue MHUIpAllUh B
M3MCHCHHH TCHETHYECKOH CTPYKTYPBI MOMYJIALUil (IOTOK reroB). V30Msist 1 ee
PoJIb B 5BOJIOUNH. OCOOCHHOCTH ACHCTBHS HJIEMEHTAPHBIX (axropos B 3BOsIOLMK
aramHelX (popm. boprba 3a cyuiecTBOBaHHE Kak B3aMMOACHCTBHE OpPraHu3MoOB ¢
OKpyxkaiowmen  cpenoit.  Ipuamnsl,  Gopmbl OOpeOBI 32 cymecTBOBaHIE.
[lpencraBnenns o ecrectBennoM orbope Bo Bpemena Y. Jlapsura u B
COBPEMEHHOH TCOpUM HBOMIOLMHU. HanpaBieHHs: ecTecTBEHHOrO orbopa 1pu
pasHbiX opmax GopbrObl 3a cyuiectBoBanne. OOLEKTHL, cepa JseiicTBus,
OCOOCHHOCTH  €CTECTBEHHOIO  0TOOpA. IbPpekTHBHOCTE, CKOPOCTL  J1eiicTBHS,
KOJIMYCCTBCHHAS XapaKTEPUCTHKA CCTECTBEHHOTO 0TO0pa. POopMbI eCTECTBEHHOrO
0TOOpa M WX DBONIOLMOHHEIE Pe3yabTaThl. [IOHATHE MOJIOBOLO otdopa. Otdop y
aramubIX opm. Hapymenns 3akona Xap/m-BaiinOepra kak nemsbexnoe spienne
HIPHPOJIbI M KaK MPUYMHA W3MCHEHUs TeHO(OH/A MOy, MukposBosmonust
KAK  MTOr'  B3AMMOJICHCTBUsS HANPABICHHBIX M  HEHAMPABIEHIbIX (paxTopon
sBodtounu.  llomyinsiunst  Kak  eAMHULA  MHKDPO3BOJIOLI, DiieMeHTapHoe
IBOJIOLMOHHOE SBJICHHE - W3MEHEHHE TIE€HOTHUITHYECKOIO0 COCTABA O YJISILIUH,
Honyisumonnas  muddepentmposka Bupa  kax pe3yJibTaT  MHUKPOIBOJIIOLMH,
Vctopust passutus nowsitust Buma B OHOJIOrMM, Kputepun u npusnaku suna.
Crpykrypa Bua. AJUTONATPUYCCKUC U CUMIIATPUYCCKHE Gopmbl. I'enernyeckuii
MOMUMOP(GU3M,  OHOTHIILI, YHCTBIC JuuMH. [loHSTHE MOJIMTUIIMYECKOTO U
OMoJIOrHYecKoro BuA. PasnooGpasue nyrell hopMupoBanms HOBLIX BHIOB.
Okosornueckast  paauanms.  OuieTHYECKas spojronust.  ['eorpadmueckoe,
OKOJIOrHYECKOE, THOPHIOreHHOE  BHA0OOPA30BAHHE M ceTuatas SBOJNIOIMS.
MakposBosionoHHbIe Tiporecchl. [TOHSITHE YBOOLHOHHOND porpecca M €ro
KPUTEPHH. [Tytn Onosiornueckoro [porpecca. buosornueckuii 1
Mopodusnooruuecknii  nporpece u perpecc, Kpurepun u crocoObl  ero
ocymecrsienus. Cracumopdos. [Tpobiiembl BBIMUPAHHUSI U TYIHUKH B DBOJIOLIMH.
Heorpanuuennslii,  Guonoruueckuii, IPYNIOBOH  OMOTEXHHYECKHH  THIIbI
rporpecca. OpraHusauus kusHu. PasBuTHe mpeacTapieHuii o CYUIHOCTH KH3HH.
XapaKkTepuCTHKA KHU3HM KaK 0C000i] (opmbr jBIKEHMsT MaTepun. OCHOBHLIE
CBOHCTBA KHMBOTO. COBpEMEHHDBIE THIIOTE3DI IIPOUCXOKICHUST JKU3HU. 3HAUYEHHE
pabor A.W. Onapuna, /1. Xoseitna, /I, Bepuana. OcHOBHBIC HTAIIbI omoreHesa u
X IKCHEPUMCHTAIIBHOC Mozemposanne (pabotel C. Muiuiepa, C. Mokca, . Opo
WoJIp.).  DBOJMIOUMS  IHEPIETHUECKMX  TIPOLECCOB (Opokenue, orocunres,
apixanue). CHCTEMHOCTh M OPraHM30BAHHOCTD JKM3HM. DBOIMIOLMS HA pa3HBIX
YPOBHAX OpraHusauuu  sKu3Hu. Poiib KMBOro BeLIECTBA B I'€OXUMUYECCKUX
npouneccax Ouocdepnl. DBOMOLUMI - HEOOXOIUMOE YCJIOBHE  CYUICCTBOBAHMS
KU3HM Ha 3emuie. Ycnoxkuenue, o6ocobnenue u anddepermanys  yposHeii
Opranu3aLuu B SBOJIIOLMH.

bruoxummus

[lpeamer n 3agaun Guoxumun. Cesizh OHOXUMHMH c COIIpEIC/IbHBIMU
JUCHHIVIHHAMM - —  OMO(M3NKOIL, GHOOpraHHYecKOl  XuMHEl, LIUTOJIOTHCIT,
MUKPOOHMOIOTHEH,  IeHEeTHKOil, Gusnonoruet,  SKoOIOTHEH,  TAKCOHOMHUCIH.
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OcHOBHbBIC dTarbl pa3sBUTHS OMOXUMHUM. Posb CTPYKTYPHON OpPraHU3alMK KICTKH.
Kommaprmenranmst  Bewiects u  nporeccos.  3uaucHus  obMera BCLICCTB
(ACCHMMMIISLINS M IMCCUMMIISILINS) B SIBJICHUSIX JKU3HIL Perynsuust oOmena BemecTs
B KieTKe. PasBurue OnmoXuMHMM M ee CBA3M C HPaKTUKOM — arpOHOMMEH,
OMOTeXHOJIOTHEN, MEIUIIMHON 1 BeTepuHapuen. O0uias XapaKTepUCTHKA BEIIECTB,
BXOMSIINX B COCTaB OpPraHU3MOB, HX poJib M 3HAuYeHHE. Poiib BOJBI U
MHUHEPAJIbHBIX JJIEMEHTOB, OCJIKOB, JIMIIMJIOB, YIJIEBOJIOB, BUTAMMHOB B OOMEHE
BCIIECTB M B IUTAHUHU YEJIOBEKA U JKUBOTHBIX. besku.

Crneuuduyieckas ponp GelkoB B SBICHHSX JKM3HH. AMHHOKHCIOTHI Kak
MOHOMEpBI OenkoB. Pu3HYecKHe U XMMHYECKHE CBOHCTBA aMUHOKHCIIOT, CTEPEO
n3oMepbl. Henporennosbie amMmuuokucnorsr. IlenTus. ['yratnon u ero snauenue
B oOmene Bemects. Teopust crpoeHus GelKkoBoil MoJiekyJibl.  [lepBuunas,
BTOpHYHAsA, TPCTHYHAs M YCTBEPTHUHAS CTPYKTYPbI OekoB. [Ipuposa xumudecknx
CBsA3CH, O0eCreunBaronMx CTadWILHOCTD CTPYKTYpPBI  OCJIKOBOH  MOJICKYIIBI.
[lpunumner v MeTombl u3yueHms CTPYKTYpbl O€NKOB. 3HAuYeHME TPETHYHON
CTPYKTYpPBI OCJIKOBOH MOJICKYIIbI JUls IPOSIBICHUSI €€ OMOJIOrHYECKON AKTHBHOCTH.
Besmnunna u gopma GestkoBbIX Mosexyi. I'nodynspusie n Gpubpunnspusie Gesxu.
AHTHTENA U MHTEP(EPOHDI. M3o0omextpudeckas Touka Gekon. Koundopmaunonnas
JMHAMUKa OCJIKOBOH MoJeKyIibl. Jlenarypawust Genkos. [IpuHUMIIBL BBLICICHMS,
OYMCTKH M KOJIMYCCTBEHHOIO ONpee/IeHUs OCIKOB,

Wcropust paseurust susumonorun. IMonstue o pepmenTax kak 0 GEIKOBBLIX
BCLIECTBAX, OOIA/AIOMINX KATATHTHIECKUMUE (PYHKIHSIMI. PHGO3uMbL. OCHOBHBIC
MOJIOJKEHUsT  TCOPUH  (PCPMEHTATUBHOIO  KaTaJIM3a. DHEpPrus  aKTUBALMU
(epmentaTuBHBIX  peakuuii.  OBpazoBanue NPOMEKYTOUHOr0  KOMIIJIEKCa
«pepmeHT — cyOeTpaTy AKTHBHBIN HEHTP (DepMEHTa M METOJIbl €r0 M3yUYeHHsI.
Kunernka ¢Qepmentatusroro karanmsa. OOpatnumocTs  aeiicTeust  hepMeHTOB.
Havanbnast cxopocrs  (epmenrarusroii peakUMM M METOJ €€ OIlpeiesICHuUsI.
Ennnnna  akrusHocTH  hepMeHTOB. Cranpaprias  equuuua,  yielibHas w
MOJICKYJIsIpHast aKTUBHOCTB. KonctanTa Muxasiuca, MeTo[bl ee HaXOXICHHS M
(usnuecknit  cmblen.  Kpurtepuu  4MCTOTHI (bepMeHTHBIX  mpenapatos.
JIByXKOMIOHEHTHBIE M OJJHOKOMITOHEHTHBIE (pepmenTsr. ITpocTeTnueckue rpymribl
n KO(epMenThl. XHMuueckas Mpuposa KO(DEPMEHTOB. 3HAYCHHE METaUIOB s
(epmenTatuBHON akTUBHOCTH. JleiicTBus (pepmentoB. Heremmnosblie xeneso
MpOTeH/Ibl. Biusnne Qusnuecknx W XUMHUECKHX (paxkropoB Ha aKTHBHOCTDL
epmentos. JleiicTBue TemiepaTyphl KOHUEHTPALMH BOJIOPOJHLIX HOHOB.
Creunduueckue axkrusatopsl u MHIHONTOPBI  ()EPMEHTATHBHBIX TIPOLECCOB.
Mexanusm — MHrHOMpOBaHUS  ()epMEHTOB. OGpatumoe u  HeoOpaTuMOe,
KOHKYPCHTHOC M HCKOHKYPCHTHOC nHrubuposanne. Creunduunocts (epMeHTos.
Kiacenukauns pepmentos n ee npunummpL. Oxcunpopenykrasel, Tpancepasbi,
FHAPOJIA3LL, paclpOCTPAHCHUE B IPUPOAEC, BAKHCHIINE NPE/ICTABUTCIIN, 3HAUCHUC
W B [MIIEBOH Texuosmoruu. JImasel, u3oMepassl M JiMrasel, BaKkHeHlIne
HPCACTABUTENIN. Peryisuus akTHBHOCTH 1 cunTe3a (hepMenTos. Astoctepruyeckue
(epmentsl. Minaykums m penpeccust cumrtesa bepmenThrix  Oeskos. Teopus
Kakoba u Mono. KaraGomurHas penpeccust.  KOHCTUTYTHBHBIN — cHHTE3

(GepmenToB. [Tonn (pepmeHTHBIE CHCTEMBI, [upysarneruporenasa.
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MmmoOunnsosanubie Gepments. Mcnonn3osanme (GepMeHTOB B GMOTEXHOIOTHH.
Meronbl  BbIACTCHHS W OUMCTKM  (pepMEHTOB.  JIMIHIbL. Tepnenounsr  u
Ononornyeckue mMemOpanbl. JKUPHBIC KHCIOTB, B TOM YHCAE HE3AMEHHMDIC.
Koousum A wu ero posns B npouecce oOMeHa BelecTs. ALETUIKOH3UM A.
buocunTes skupHbIX kmcnor. CuHTeTasa KUPHBIX KHCIOT. bera- u anna-
OKHMCJICHHE JKUPHBIX KHCJIOT. JInmookcureHasa, ee cBoicTBa, MEXaHU3M JeHiCTBIS
M poJib B IUILEBOH [POMBIIUIEHHOCTH. Kilaccudpukauus auimios. Kupor u nx
cBOHicTBA. (DEPMEHTATUBHBIN THAPOIN3 KUPOB. Jlunasbl, pacrnpocrpaHeHue B
MPUPOAC M XapaKTepuCTUKA. buocuHTes Tpuramuepuaos. Perymsiums npouecca
pacrana m CHHTE3a KHPHBIX KMCIOT M JMnuAoB. IlpeBpaiucnue knpos mpu
CO3pCBAHMM M MpopacTaHuH ceMsiH M mionoB. Dochatuasl. Jleuutnnsl n
ke(anuubl. DepMeHTaTHBHEBIE IpeBpaIeHIs (ocharunos. 3navenne (Gocdaruion
B IMINEBOH MPOMBINIIEHHOCTH. [lpocrarnaminnb. OdupHble Macia M uX
MPEBPALICHHS B pACTCHHUsX. Teprenbl u TeprneHouIbl, Kiaccu(ukarms, CTEPOM/IBI
Kak nposutamuH [l Kayuyk u rynra. Terpatepriens — KapoTuHOU/1bl. buocunres
OMOJIOrMYECKHX  CTPYKTYp  uepes MEBAJIOHOBYIO  KMCJIOTY. buosnorunueckue
MeMOpaHbl, W MOJICKYJISIpHAsS OpraHu3aliys, XapaKkTepyucTHKA IJ1a3MATHUECKOI]
(KJICTOYHOH)  MeMOpaHbl. MemOpanbl  MHTUXOHAPUIH,  JTM30COM, ariapara
lonboxu. Snephas memGpana. MemOpannslii tpancnopr. dyukuns ATdDasbL,
Ob6men aszora. AccuMmisiius MOJICKYJIIPHOIO a30ta u HUTpaToB. Hurtporenasa,
HATPATPCAYKTA3a W HUTPUTPEAYKTa3a. [IepBUUHBIT CHHTE3 AMUHOKHCIIOT y
PACTUTCILHLIX OPraHU3MOB M MHKPOOOB. KeTOKHCIOTh Kak IpeiiecTBennmnKi
AMHUHOKHCIIOT. [Ipsimoe aMUHMPOBaHHUE., [Tepeamunuposanue.
AmnHOTpanc(epassl. Jpyrue myTH GHOCHHTE3 a aMHHOKHCIIOT. OcBoOosxkaenne
AMHHOKHCIIOT TIpH THposuse Oenkos. [lpoteonntuueckue (epmentsl, obmas
XapaKkTCPUCTHKA 1 CHCTEMATHKA. POlb npoTeonnTnyeckux GhepMeHToB B oOMene
OCJIKOBBIX BELIECTB, PEAKUMH OPraHHYECcKOro IPOTEOJIM3a M MX ydyacTHE B
Peryssiunn - OHOJIOTHYECKHX  [POLECCOB.  BHYTPHKIETOUHDI] pacnaji OeJIKOB.
JIncoszomer. Mcronb3oBanme rnporeonruueckux (pepMeHTOB B npOMBIIIEHHOCTH
M MEIMUMHC. DHOXMMHS JUCCHMM/ISILHH  aMHHOKHCIIOT. Hesamunuposanne
AMHHOKHCIIOT.  Tunel  ge3amMuHupoBaHust.  Pojib acnaparmta, rjyTamMuHa u
MOYCBHHBI B 0OOMeHe a30Ta. OpHUTHHOBBIN LHKJI. AMHHBI 1 AJIKAJIOU/Ibl, TIYTH HX
00pa30BaHysl U MpEeBPALICHHI.

Buramunbl. Pojib BUTAMHHOB B TMTaHIH KUBOTHBIX M YeI0BeKa. BUTAMUHLL
Kak kopepmentsl. JKupopacTBopuMble BUTAMUHBL BHTaMUILI 1 u E. Buramun
Bl. Karanurnueckue ¢ynximn THamMuHIIMpodocdara . Buramunsr B2 u PP,
Yuactue Butamunos B2 u PP B MOCTPOCHUH  KO(PEPMEHTOB a’pOOHBIX U
AHAOPOOHBIX Jieruaporenas. Butamun B6 M ero KaTajiuruucckie QyHKUMH,
[lanToTennosasi kucnora. buorun u ero ydactue B OMOCUHTE3¢ OMOJIOrHYCCKUX
Mosiekysl.  Burtamun  B6  um ero  mykieormanas ¢opma.  Buramun C,

(GepmenTaTusnoe OIMCAaHHUE ACKOPOMHOBOI KUCJIOTHI, Buramunmr.
AHTUBUTAMUHBI. OOpaszoBanne OpraHMvyeckoro BemecTsa Yy pacTeHud wu
MHKPOOOB.

doTocHHTE3 Kak OCHOBHOM HCTOYHUK OpraHnmvyeckux Beuiects U 02 Ha

3emne. CeeroBble M TemHOBble peakumn. Llnkn  Kanbpiua, Crpoenue
21



XJI0OpONIacToB.  XA0poYuiIbl,  Jpyrue  (OTOCHHTETHUECKME  [THIMEHThL.
DorocuHTeTHYCCKAS Lelb nepeHoca  IJCKTpOHA u COIPSIKEHHOE
(pocopumposanne. POTOAN3 BOABI U BbUIEICHHC kucioposa. Opranuzauus u
(DYHKIIMOHMPOBAHME PEAKIMOHHEIX NEHTPOB. DOTOCHHTETHYECCKAS ACCUMMJISIIIUSI
yraepona. XemMOCHHTE3. YIJIEBOABI M MX (hepMEHTATHBHbIE MPEBPALICHHUSI,
Knacendukauust yriesonos. HauGosnee LIMPOKO PACHPOCTPAHEHHBIE B IPUPOJIE
MOHOCaxXapu/ibl  (albJl03bl M KETO3bl) M WX  CBOICTEA. Koudopmarniuu
MOHOCaxapu/0B. IIpoJyKTbl OKHCIEHHMS M BOCCTAHOBJICHUSI MOHOCAXapH/I0B.
Amunocaxapa. [nukosunsl. Baxneiimue Aucaxapubl M Tpucaxapuabl. HXx
MOHOCAXapHIHbIH cOocTaB M cTpoeHne. OCHOBHBIE MOJINCaXapu/Ibl BBICIIMX
PacTeHMH: Kpaxmal, LeJIIJI03a, TeMULEIUTIONO3bI, WUHYJIMH, TE€KTHHOBLIE
BCIIECTBA.  YIIIEBOJLI BOJOPOCIEH: arap, albrUHOBas KHCIIOTA, KapparnHat.
[Tomucaxapuapl  KHBOTHOTO  MPOHCXOMKACHHUS: [INKOT€H, TIeNnapuH, XHTHH.
bakrepraibHble MOMMCAXapuIbl: IeKCTPAHbI, KCAHTAH, JICBAH. Docopubie (puph
caxapos u Hykneosurandocharcaxapa (HIADC) - saxkueiime IPOMEKYTOUHLIC
COCAMHEHMs  yrieBoaHoro obmena. docarel caxapop u posb  (pochoproi
KUCIIOTBL B TIpOLICCCaX B3aMMOIIPEBPALICHNUS YITIEBOJOB B Opranusme. DepMenTsl,
KaTUIMUPYIOLMC  B3aMMOIIPCBPALLEHHs CaxapoB M 00pa3oBaHue pochophbix
dpupos. DepmMeHTbI, HAPONM3YIOLLIE oJrocaxapuinl. BsaumonpespanieHus
Kpaxmajla n caxaposel B pacTeHusx. Ammiassl. Pacnpocrpanenue B [pUpoOAC M
XAPAKTCPUCTHKA OTACHBLHBIX amMuiIas. JIpyrue rujiponaspl nojamcaxapusios. HADC
M pOJib B OMOCHHTE3E OJIMTOCaXapuIoB 1 noycaxapunios. [mkosunrpamcdepassl.
brocunres kpaxmana, raukorena, HeaTION036 M XUTHIA, DYHKIUUH YITIEBOIOB B
KHBOM  OpraHM3ME:  DHEPreTHYCCKas, ONOPHAs, MApKHPOBKA  KJICTOUHBIX
MOBEPXHOCTEH. bpoxkenne u JibIxanne. DHepreTHuecKuii 0OMeH KIeTKH.

Obutasi  XxapakTepHCTHKA  MPONECCOB  JIMCCHMMISIIIH, Adpobnasi  wu
aHa’pOOHast JAUCCUMWILSILMS  YIJICBOJOB. B3auMOCBsI3L IPOLECCOB  TIMKO3M/A,
Oposkenns 1 Jpixanus. «Hernosmbley oKHCIeHMs! (JIMMOHHAsI KHCIJIOTA, YKCYCHASs,
MOJIOUHOKHMCIIOTO Opokenus). Ilenrosodocdarusiii nyTb. Huii tpukapbonoBbIX
KHCJIOT, ero perysuus. ['nokennatueiii upki. BHOCHHTES NHAHNYCCKIX KUCIOT B
pactennsx. Mukpoduoorudeckue npoueccs GHOCHHTE3a OPraHMYECKUX KHCIIOT.
Oxncinrensuoe  pocopunnposarne.  CuHcTeMbl TPAHCIIOPTA  HJIEKTPOHOB.
Jlbixarenbuas  uens.  Ilepenocumnkm ssnekrponos HAJL, ®AJl, ®MH, CoA,
HUTOXPOMBI. ConpsikeHne paboThl JAbIXATeNLHOMN e npoieccom. cuuresa AT,
Jlokannsanus OKHCINTENBHBIX TIPOIECCOB B KIETKE. Muroxonapun, crpykrypa u
GyHKUIHN OT/IEJIbHBIX KOMIIapTMEHTOB. buorenes MHUTOXOHJIPHIA.
XemuocMaTHueckas runotesa MuTuena, AjbTepHaTHBHBIE HITOTE3b] COTIPSIKEHHUSI
JbiXanus u pocopunuposanus. TpexcrasicHns o Ounoonepreruke. Posb ATD u
APYyrux — HyKjieosuarpuocharoB.  DHEPreTMUeCKHi  NOTCHLUAT — KICTKIL
Makpoospruueckue cssizu. Docdaretbi. Perynsaumst sueprernueckoro o6mena.
MeMmOpaHHBIIT NOTEHUMAN W €ro CBS3bL C DHEPreTHYECKUM oOmenom. Pouib
THOYPHPOB. MOJEKYJISIPHBIE OCHOBBI MOABMKHOCTH OGHOJIOIHUCCKIX CHCTEM.
buocnnres GeskoB. Posib HyKIEHHOBBIX KHCIOT B OHOCHHTE3E GEIKOB. buocunres
HYKJICMHOBBIX KHMCJIOT. depmentsl Ouocunresa JIHK u PHK. Tpanckpurnmus y

Mpo- M SYKapnoT M cospeBaHne TpaHckpunta. «Penaxrtuposanne PHK»
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(ITocrrpanckpunimonnas mMoamdukanus PHK). Nudopmanmonnas PHK u ee
dynkuus. Cunres MPHK, npouece Tpanckpumuuu. Cruaiicunr. Mndopmocomel.
AKTHBHpOBaHue aMuHOKHCAOT. Tpancnopraeie PHK u ux poJib B mpoliecce
Onocunresa Genka. PuGOCOMBI: cTpyKTYpa, cocTas u Gynkunu. Tpancnsums u ee
STallbl: MHULHALMS, SJIOHTalHs, TEPMHUHALMS, MOCTPAHCHIALNs. B3auMoCBs3h u
PEry SIS IPOLECCOB  OOMEHA BEWIECTB B OpraHusMe. LJMHCTBO MpoLeccos
oOmeHa BewecTs. CBsI3b IPOLECCOB ACCHMMITALMH 1 JMCCUMMISILIAN, B3aiMOCBs3h
MEXKLY  OOMECHOM  OEJIKOB, YIVIEBOJIOB, JKHPOB M JIMIIHJIOB. [Ipuniuis
TEPMOIMHAMUKH (YHEPTETUKA COCTOSIHUSI CHCTEMBI).

Mounekyisipaast 6uonorus

Mouekyisipnast GHOJIOTHS M €€ MECTO B CHCTEME OHOIOIHYECKHX JIMCLIHILIHH.
Kusub kak ocobast Gopma ABHKEHUS MATEPHH. ModekyJsipHast «JIOTHKa» KHUBBIX
cucreM. [IpoGnema BOSHUKHOBEHUS 1 DBONIONK JKH3HH.

Hyknennosrie kucaorsi. Poib HYKICHHOBBIX KMCIOT B JKHBOM OpraHusme.
Tunel  wyknennospix kucaor. Ilypunosbie u [UPUMHJIMHOBBIE  OCHOBAHMSI.
Hykneosnusl u nykneorumsl. buocunres MOHOHYKJICOTHI0B. [losnnHyKII€0TH 1BI.
[TpuHUMIT KOMIIMMEHTAPHOCTH A30THCTBIX OCHOBAHMIL. MuHOpHBIE OCHOBaHMS,
Crpykrypa, puGoHykienHoBbIX kneaor. Tumbl PHK -  manas s IepHast,
pubocomHasl, MaTpUyYHasi, TPaHCIIOPTHASs. Ocobennocru CTPOCHMUSI
JC30KCHPUOOHYKIIEMHOBOH KucnoThl. Ponb JIHK Kak HOCHTENs reHeTHYecKoil
unpopmaunu B kierke. Carrenurtasie  JIHK. JHK  BupycoB u 0Gaxrepuii.
OOpatnble Tpanckpunrassl, JIHK XJIOPOIIACTOB M MUTOXOHApUH. [lnazmu/ibl.
Mpunumnel renetnyeckoll nmkenepun. OpraHu3aius reHoMa y MpO- U HYKapHOT.
Crpykrypnas opranmsaumst JJHK B cocrase XpomMocoMm. ['McToHBI. DBonoLHs
remoma  (MyTaln, TpaHC(OPMALMS, TPAHCAYKIHS, JIH30MCHHS, KOHBIOTAIMS,
PEKOMOMHALNS, 110/IBUIKHBIE 'CHCTHYECKUE HJIEMEHTBI). Penapauus. depmentsl.

Yenoek

AHTporiorenes. Mecto uenoBeka B CHCTEME KHBOTHOIO mupa. Pazsurne
MPEACTABACHUH O MNPOMCXOKACHHH uenoBeka. OCHOBHBIC HTalbl CTAHOBJICHMS
denoBeka. BosHUKHOBEHNE YesloBeKa COBPEMEHHOTO TrIa. Polb OHONIOTHYECKIX 1
COLMAILHBIX  (DAKTOPOB B JBOJIOLMH  YETOBEYECTBA. HBwiKynme  cuiip
AHTPOIOTCHE3a M MX CHEUH(PHKA. BHOJIOrHYecK e MpeaochIKn POHCX 0K IEHHS
gesjioBeka. Polib COLUMAJIBHOT'O 06})?133 JKU3HW B CTAHOBJICHHMHM Yesiopeka. PoJib
Tpyaa, IpyIioBoro orbopa B 9BOJIOLMH YEJIOBEKA M €10 KYJILTYPBL. DBOIIOLHS
JI3bIKA M PEUH, BO3HMKHOBECHHE BTOPOH CHMIHaILHON cuctembl. KyibrypHas
oBOIOUMsL.  HeNOBEK — yYHMKANLHBIA Bug W cneunuKa ero  ajanraii,
OcobernocTi GMOMOrHYecKoll HBOIONNM COBPEMEHHOTO YeaoBeka. Bo3MOKIbIC
IyTH OSBOJIIOLMHM 4YeJOBeKa B Oy/aylieM. AHTPONOreHHOC BIMSIHME Ha X0
OBOJIIOIMOHHOTO  1porecca. Borpoc o0 HeHTpax NpoOMCXOKIACHMS UEI0BEKa.
['uroresa  mMPOKOro  MoHOLEHTpH3MA. WUcropus  dopmuposanus  pac.
JlokazatenbcTBa enuHCTBA pac. AnAanTHBHOE 3HAUYEHME PAacoBBIX TIPU3HAKOB.
Couman-zapBuHN3M, pacu3m. buosoruyeckas HeCoCTOATeILHOCTD pacusma.

o
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ODKOJIOTHsl ¥ PALMOHAJILHOE [IPUPOIOIIONL30BAHME,

[Towstne cpensl oburanus. PasnooGpasue KU3HEHHBIX cpen (Boauas,
HA3CMHO-BO3/YIIHAsL, [OYBCHHAS W OpPraHM3MEHHAs) M HUX  XapakTepHble
ocobeHHoCTH. B3anmoseiictsue opranmsma u cpeast. Kommekc (paxTopoB cpenl,
ux Knaccupukanus. OOLINE 3aKOHOMEPHOCTH JCHCTBHS (axkrTopoB cpenbl Ha
opranusm. Kmaccupukamyn aganranuii OpraHusMoB K IeHCTBHIO (daxTopos
cpelbl. Iomyisiunonnas crpykrypa Buna. 'eorpaduueckue, sKojgormyeckue
JICMEHTapHbIC  nonynsauun.  llosiosas,  Bo3pacTHas,  NPOCTPAHCTBEHHAS,
ITOJIOIHYECKas U IMeHETHYECKas CTPYKTypa nonyssiguu. [loHstue onruMabHoi
[UVIOTHOCTH HACEJICHMS W KONEOAHMS YNCIEHHOCTH Nomyisiuunid. Jlemorpaduueckue
[IPOLICCChI,  MOHATHE O  OMOTMYCCKOM  MOTEHIMAIC. LEMKOCTh Cpe/bl.
OKOJIOTMYECKHE CTPATErnH, CBONHCTBEHHBIE ITOMYJISILUSAM JKUBOTHBIX U PAaCTEHMI.
Kpupeie BouxnBanus. IMoustus «Guonenosy, «IKOCHUCTEMaA», «OHOreOlEHO3.
CrpykTypa  Ouounenosa:  BujoBas, [IPOCTPAHCTBEHHAsL,  DKOJIOIMYECKasl,
Tpoduueckas CTpyktypa. Llemu m ceTn mutanms. DKOIOMHUECKHE IUPAMUIbI;
qucest, Ouomaccel, sHeprun. Kpyropopor BEMeCTB B HKOCHCTEME, Pacnipenenenne
lIoToKa sHeprun 1 npasuio 10%. IpoaykrusHocts sKocucteMbl. Popmbl CBsiseil
MEXKIY BUAaMKU B OuoueHo3e. OCOOEHHOCTH OTHOLICHUI «XUUIHUK-KEPTBa» M
«HAPASHT-XO3ANHY,  ajanTaunn  B3aUMOLCHCTBYIOIMX BUIOB JPYr K JIpYry.
MexBuaoBas KOHKYPCHIIMSI. [Tonsitue 00 DKOJIOTMYECKOM HUILIE,
(pyHIAMEHTAILHBIC W Peaan30BaHIbIC HHILIL. Huddepennnanms sxonornueckux
Hum. 3akoH [ayse. Konnemims onocdeprr B.M. Bepuasckoro. I'pannim: u
BeuecTo Onocepnl. Dsomouns Guocepsl. DyHKIMM 1 CROCTEA onocdepsl.
DYHKIUMU M CBOHCTBA KHBOTO BElIECTBA. Kpyrosopor Bemects B npupojie.
Honsrne Hoocdeper. bruonornueckoe paztooGpasne. Unnekcsl n 3aKOHOMEPHOCTH
BHJIOBOrO - pasHooOpasust. OOblumble U peakue Buabl. |lpuunipl PEJIKOCTH.
TonsTie 00 MHTPOMYKLMH, aKKIMMATH3ALHH, PEAKKIMMATH3ALIN, MonuTopunr
OKPYKAIOWICH Cpeabl. BUbl - MHAMKATOPBI COCTOSIHUS CpPEJIbL. Kpachble kuurm.
Ocobo oxpansiemble TNPUPOIHbIC TCPPUTOPpHUH U 00LEKThL. [ocymapcrsenHbie
OpraHbl OXpaHbl OKPYIKAIONIEH CpPeJIbl.

KpaTkuit 0030p pacTUTENLHBIX pecypcos mupa. CoBpemMeHHOE 3Hauenne
PACTUTCILHOTO  CBIPbS M PACTHTEILHBIX DPECYpPCOB B HAPOJIHOM  XO3SCTBE,
MeTo/bl OUEHKH COBPEMEHHBIX PecypcoB (uIopsl u pacrurenbHoCcTH. CriocoObl
BOCCTAHOBIICHHsI SKCILIYaTHPYEMbIX TTOITYJISLMIA.

PannonanbHoe MCIONMB30BAHUE (IIOPBI M PACTHTENBHOCTH - BaKHCIllIee
YCIIOBUE  COXpAHCHMs Cpeibl  oOuTaHmsl. 3aKOHOAATENLCTBO M HOPMATHBHO-
MpaBoBbie A0KyMeHTBI Poccun u Tlensenckoil oGmactu B oGiactu OXpaHbl U
PALMOHAILHOTO  MCIOJL30BAHMS  PACTHTENLHOTO  Mupa.  OcHOBHBIE  (OPMbI
HPOCBETUTEILCKON PAOOTBI CPEIM HACENEHHMSI 110 PALMOHATLHOMY HCIIOJB30BAHMIO
M OXpaHe pacTeHUN U PaCTUTEIbHOCTH.

OO011ast DKOIOrUs M HKOJIOTUS OpPraHu3MOB, HONYJISIHH, COOOLIECTB
IIpeamer, 3ajaum U MeTOIbI COBPEMEHHOH 5KoJIoruH. Kparkas UCTOpUSI e¢
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dopmuposanus. Beenenne Tepmuna «xosorusy J. exkernem B 1866 T JULsl
0003HaYEHHUS H3YUEHUS B3aUMOICHCTBII opranusma u cpejbl. DyHjaMeHTaabHbIe
CBOMCTBA JKMBBIX CHCTEM. YPOBHH OHOJOTHYECKOI] OpraHu3alKlK, H3ydaemble
OKOJIOTHCH: OpPranu3Mbl, MOIMYJSAUUH, COOOIIECTBA, YKOCHCTEMDL, nanamagTel,
Onomel, Guocepa. CTpyKkTypa HEpapXHUECKOH CHCTEMbI npupojbl. JIBe rpyniol
3aiad n COOTBETCTBYIOUIME MM MOAXO/bI B COBPEMEHHOI dKkosorun. CoBpeMeHHbIe
ONpeaeneHus  SKoaoruu.  Ilomynsumonueni  (peayKumoHucTekuii) — moaxos.
DKOJIOTHsl KaK HayKa, U3ydalolasi MeXaHH3Mbl, OIPEICIISIIOIIME PACIIPOCTPAHEHHE
OpPraHW3MOB, MX OOMIHME M €ro H3MCHEHHE BO BpPEMCHH (Krebs, 1972).
DKOCHCTEMHBIH (XOIMCTHYECKHIT) TTOAXO0M. DKOIOIHS KakK Hayka 00 9KocucTeMmax,
H3yHalollas NpOTEKAIOIINE € YHaCTHEM OPraHu3MOB MPOLECCOB TpaHChOpMALHHI
BCLICCTBA M SHEprun B okocucremax 1 ouocdepe (Odum, 1963; Margalef, 1968).
[IpoctpanctBenHo-BpeMenHble MacITaObI U3YYCHHUST TOMYJISIIHA U YKOCHCTEM.
Yposuu 00bsicHenns B okonorun. HerocpecTsenibie 00bsICHEHHs — BBISICHEHHE
MEXAHU3MOB; «KPOHEUHbBIE» O0BIACHEHUS! — MOUCKHM NPUYMH BO3HMKHOBEHHS TAKHX
MEXaHU3MOB. OCHOBHBIE METOJbI YKOJIOIHYECKHUX HCCIICI0BAHMI: HaOmozieHue,
IKCHCPUMCHT, moaenuposanue. Tunbl momeneil. MHOKECTBEHHOCTS KOpHEH
COBPEMEHHON 9K0J10rnK (10 1866r.). Crartnueckuii B3ris — Ounoreorpadust — nyTn
OT OIHUCAHNS PACTIPOCTPAHCHUS OPraHU3MOB K ero 00bscHenuIo (A. IymGombar,
A. Jlexanpomnb). Jlunamuueckuil  B3risy — Aemorpadust — MoJeiaM  pocTa
nonynsunn (Manbtyce, @epXIonneT), TeOpUs eCTeCTBEHHOrO orbopa Y. Jlapsuna.
[lepuon mHTEHCHBHOrO CTAaHOBICHHS HKOTOTHH (1866-1935 rr.). IlosBrenus
MCPBBIX KOHUENIMH. OpraHu3MeHHas KOHIEIIHS YKOCHCTEMbI (. Kilemenrte —
KOHMENIHS CYKICCCHH), HHAMBUYaTuCTHIeCKue nipencTasietus (I, Dimson, JI.T.
Pamenckuil). Matematuueckne mosenn MEKIOMYJISIITMOHHBIX  B3aUMO,/ICHCTBHI
(B. Boabreppa, A. Jlorka). Buempenne — DKCHEPUMCHTAIIbHBIX MeT0a0B (1.
Fayse). DuiemMenThI Oyi1yero 9K0CHCTEMHOTO MOAX01A B JIMMHUOIOIHI (D. bepx,
A. Tuneman, JI.JI. Pocconumo, I'.T". Bun6epr, B.C. Usnes). Brenenne nousituii
«rocucrema»  (A. Teuncan) un «Ouoreouenos» (B.H. Cykaue). Yuenue o
ouocdepe B.M. Bepnaackoro. Hauana COBPEMEHHON 2Kosornu (1935-cep.80-x
rr.). OdopmileHne KON0rnu Kak (bynnamenTanbHO-TEOPETHYECKOI JUCIHILIHHDL,
Passutne Qynkumonannuoro (knGeprernyeckoro) nanpasienns (10. Ouym, P.
Maprased). CuHTE3 pasHOPOUHBIX KOHLEHNLUMH B CHHHBIC npejcTasiieHus. P,
Yurrekep:  0ObCAMHEHWE TI'DAIHCHTHONO AHAJIH3A (mmHamuka  [Umsona B
IPOCTPAHCTBE) W TEOPUM CyKueccuu (auHaMuka Kiemenrtea Bo BPEMEHH )
MO3BOIMIIO  pacCMATpHBaTL  HAOMIOZACMYIO B NIPHPOJC  MO3AMKY  Kak
PACIPE/C/ICHUE B NIPOCTPAHCTBE  NPOLECCOB, JICHCTBYIOIIMX BO  BpEMEHH.
Cospemennsie npeacraBienns. Konnenumuu uepapxuieckon moszaunku (O Heiin),
Hepapxuieckoro  kontunyyma (b.M. Mupkun), kossosmonmu, YCTOMYHUBOTO
pa3sBUTHSL.

Oxosorust ocodu. OpraHusM Kak JIHCKpeTHas CaMOBOCIIPOU3BO/IAIIASICS
OTKpBITas CHCTEMa, CBA3AaHHAs CO Cpeaoil OOMEHOM BEIIEeCTs, DHEPrUu W
HH(pOpMaIHu, CoorsercrBue MEMK Y OpraHu3mMamMu 17 CpeLOi.
[Ipucnocobnennocts, ee npoucxokuenme B pe3ylbTaTe €CTECTBEHHOIO 0TOOpA.
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Mcropuueckue [PUUYMHBI COBPEMEHHOIO  Paclpe/Ie/icHusl OPranu3MoB:. apeid
KOHTHHEHTOB, N3MEHEHHs KIMMaTa, ocTpoBa. JKu3HeHHas (Gopma OpraHu3MOB Kak
KOMILIEKC MOpHOoPHU3NOTOTHICCKUX MPU3HAKOB, OTpaKAIOLINX
MPUCTIOCOOICHHOCTD BH/IA K YCIIOBUSAM CPEIbL. Kraccuukarust sKu3HEeHHBIX (HOpM
pacTeHnit o PayHkuepy. YHUTapHble M MOAYIAPHBIC OPraHnsMbl - pasjiHiHbIC
mytu npucriocobnenns k- cpeae.  COOTBETCTBHE  MEXKAY  OpraHH3Mamn 1
u3MeHsfoneiics  cpenoil.  Tumbl  M3MEHUMBOCTH  Cpefibl  (LMIJIMYECKHE,
HAlpaBJIEHHblE, ~ XAOTHYECKHE) M CIOCOObI  pearnpoBaHusl — OpraHu3MoB
(¢usnonornueckue  peakuuu,  (HOTONEPHOIU3M, aHabuo3,  MOJIEpKaHKuE
[OCTOSIHCTBA COCTaBa). DKOJIOrHueckue (hakTopbl U 3aKOHOMEPHOCTH MX JIEHCTBUS
Ha opraHu3Mbl. Knaccudukalius dKOJIOrnIeCKiX (hakTopos. YcnoBust U pPeCypChl.
[lpaBuiio  ONTHMYMa, KpHBas TOJEPAHTHOCTH, OKOJIOrMYcCKas BaJICHTHOCTD,
YKOJOrMUECKU crekTp Bujaa. HeopHo3HayHOCTL JeHCTBHs (pakTopa HA pasHbIe
QyHKIMM OpraHu3Ma M Ha pasHple 0CO0HM BHIA. BsanmojeictBust  (paKTopos.
JInmutupytomme  Qpakropsr, npasuiao 0. Jlubuxa. IlpasBuno asyx YypOBHEH
anantaunn (U.A. Iunos). Komnencarmst (GakTopos u 3KOTHIIBL, Pacrpeenenue
OT/ICJIbHBIX BWJIOB 110 TPaJUEHTY yCJI0BUI. KOMIICKCHBIC IPAIAMECHTBI, BCIYLINC
rpaanenTbl. OpAHHALNS BUIOB KAK OCHOBHOH MCTOJL M3YHUCHUS OKOJIOTHN BUIOB 1
BBUICJICHHST DKOJIOTMYECKUX Ipyrr BuaoB. O030p BOKHEHIIMX JHUMUTHPYIOLMX
abuornueckux (akropo. Temneparypa u €€ BAMAHMC HA  OpPraHM3Mbl.
Temneparypublii K0d(QQUUMEHT, BEPXHUH M HWKHUH TEMICPATYPHBIH TOPOTH
SKU3HM. DHIOTEPMHbBIE DKTOTEPMHBIC Opranu3mbl. KoHuenus «rpaayco-1Hei.
TemnepaTyphble amantaunu. [Ipasuna beprmana n Ajuiena. BraxHocTh n ee
BAWSHHE HA OPraHu3Mbl.  [[OMKMIOTHAPHUECKME M TOMOHOIHJIPHYECKHC
OpraHu3Mbl.  DKOJIOIMYECKHE  TPYNIBl  PACTCHHH 10 OTHOUICHHIO K
yBiakHeHHOCTH. COJIEHOCTh Kak (DaKkTop pacnpeiesieHuss BOAHBIX OpPraHH3MOB.
Konuernuust  KpuTHueckoil — cosenoctu  Ouosormueckux — npoueccos  (B.B.
XneGonu). KucaoTHO-0CHOBHBIE XapakTepucTuku cpeiasl  (pH): npamoc u
HerpsMoe BosjciicTBHE Ha OOMEHHBIC MPOLECChl OpraHn3mMoB. OKHCINTENLHO-
BOCCTAHOBUTEIbHBIC XapakTepucTuku cpesl (Eh), Beprukanbubie rpaanente Eh B
skocucreMax. OKCH(UIBHBIE, MHKPOa’pOQHIbHLIE M aHa’pOOHBIC OPraHU3MBL.
Pecypchl Kak (pakTopbl pacrpe/ienenns oprannsmos. Kiaccupukarms pecypcos:
He3aMEHUMBle,  MHrHOWpyiomme B OOJBLWIKMX  KOJMYCCTBAX,  HOJHOCTBHIO
B3aMMO3aMEHNMBbIE, B3auMOJONoIHsomme, anraronuctrdeckue (Tilman, 1982).
[Tniessie pecypebl. Kiraccndukannn opraHu3MOB 110 THILY U cr1oco0y MnuTaHusl.
AstoTpo(sl. DotocuuTes n XeMocuuTes. ['eteporpodsl. [loctynenne suepruu ¢
numied ¥ ee JjajipHedmas tpaHcdopmauus. PanuoH, acCMMWISILM, TPAaThl Ha
obmen, pocT 1 pazmuoxenue. IToTpedienne KUCIOpOaa KaK MOKas3aTe/ib CKOPOCTH
obmena. 3aBUCUMOCTL O0IIEro OoOMEHa M €ro MHTECHCHBHOCTH OT MacChl Tela.
MukcoTtpodust. [TpocTpancTBo KaKk pecypce.

Dxonorus nomnyisinuid. OrnpejesieHne MOMmyysiiiid B 9KOJIOIMM W TCHCTHKC.
[Tonynsiums Kak 7eMEHT BHJIA M OKOCHCTEMBI. ['eHeTnyecKas HeOAHOPO/IHOCTh
nonynsuun. ['panuusl nomyssiuun. CraTnieckue XapakTepUCTHKH  HOMYJISIIH:
YMCAEHHOCTh, [UIOTHOCTb, BO3PACTHAs, 110J10Bas, pa3MepHas crpykrypa. Cssisb
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MEXKYy pazMepaMHM OpPraHW3MOB M IUIOTHOCTBIO [OIYJISIIMH. MeTO/1bl  OLIEHKH
YUCJIGHHOCTH W IUIOTHOCTH momyJsiuy. BeiGopouHoe nccieosanune. lomnyssius
B NPOCTPAHCTBE: CiydaiiHoe, arperuposanHoe (MATHUCTOC),  PEryJisipHoc,
rpajienTHoe M (ppakTaibHOE pasmelieHne ocoOel. BrisBicHHe  XapakTepa
pacrpe/ie/ieHust C IOMOIILIO CTATHCTHYECKUX METOAO0B. [Tpiuntbl, NPUBOJIIINEC K
OTIPE/IC/ICHHOMY ~ THITy ~TPOCTPaHCTBEHHOTO pacnpeesnenus. [lunamnueckne
XApaKTEPHCTUKH MOMYJIALMU:  CKOPOCTh POCTa YMCICHHOCTH, POKAAEMOCTS,
CMEPTHOCTh, MHTCHCHBHOCTh MMMMIPALMK W SMUrpanuu. [nHamuka [omyJisiiny
Kak ~OajaHC I[pPOTEKAIoWMX B HeW  npoueccoB.  JKM3HCHHBIC — LMKIIbL
knaccudukamus. PacrpeelieHne CMEPTHOCTH 110 Bo3pactam. KoropTheie u
cTaTuyeckre TabNUIbl BBDKMBAHMS: CIOCOObI WX mocTpoeHus. (OCHOBHOH
kod(ppuument BocnponspoacTsa Ro. OCHOBHBIC THIbI KPUBLIX BbIKHBAHHS M HX
PACTIPOCTPAHEHHOCTL CPE/M PA3IMYHBIX TPYII OPraHu3MOB. DKCIOHEHIHANIbHAs
MOJIEJIL POCTa YUCIEHHOCTH MOMYIAINK. [ToCTOSHCTBO yACIBHON CKOPOCTH POCTa
YMCJIEHHOCTH, KAK U J0CTATOYHOE YCIOBHE IKCHOHEHIMANILHOro pocta. CKOpOCTh
SKCIIOHEHIMAJILHOIO POCTa: €€ 3aBMCUMOCTL OT XapaKTEpUCTUK OpraHusMa,
00€CIeUeHHOCTH PeCcypcaMu, YCIOoBUHM cpeabl. Jloructudeckas MOA€Ab pocCTa
YUCJICHHOCTH MOMNYJISLMA: MPEANOCLUIKM U CICACTBUs. YpaBHeHue Mepxioibera.
Ddexr s3anazapiBanus W aprokoscdanus unciennoctu. Ilpobiema peryiisins
guciienHocty  nonyiasuun.  Konuenumst  peryssinnonusma (A, Hukosbcon).
JlerepMunupoBanne  paBHOBECHOH — maoTHOCTH.  JlnMmuTHpylomas — pojb
KJIMMATHYECKUX  ycJoBUH.  OrpaHudyeHue IMOMYJsLHUH  pecypcaMu, Ipeccom
XHUIHUKOB M Mapa3utoB. (MakTOpbl, 3aBUCHMBIE M HE3ABHCUMbBIC OT TUIOTHOCTH.
['mrnoresza «pacrnpejesieHuss prckay (KOHIENLMS cToXacTu3ma). Kouuernims
camoperysuuu  uncieHHoctd.  Ilosenenveckue,  (usmosnoruueckne  u
FEHETUUYECKUE  MEXAHM3Mbl  peryssiund.  MHOXKECTBEHHOCTb — MEXaHH3MOB
PEryJISILMK  YMCJICHHOCTH opraHu3moB (Buxropos, 1965). Cmena MexaHH3MOB
PErYJSIIIAK YUCJICHHOCTH B 3aBHCUMOCTH OT JOCTHIHYTOTO YPOBHSI YHCIICHHOCTH.
[IpeoGnanaronuii crocold peryssiiini YHCIEHHOCTH U MOJOKCHHE OPraHU3MOB B
mersix  nuraHusi:  runoresa  Xolpcrona-Cmuta-CrnoGosknHa.  DBOIOLHS
MEXaHN3MOB peryysiun ynciennoctn. Ipeacrasnaenne o r- u K- orbope. r- n K-
crparernu opranmsmoB. «Tpeinod». «llena» pasmuoxkenus. OCHOBHBIC THIIBI
HKOJIOrO-LIEHOTHYECKUX ~¢rpateruil 1o Pamenckomy u  I'paiiMmy: BHOJICHTDI
(KOMIIETUTOPBI), MATHEHTBI (CTPECC-TOJEPAHTBLI) M ICINICPEHTBI  (pyAepalibl).
Murpaupm W paccelieHHe OpraHu3MOB B IIPOCTPAHCTBE M BO  BPEMCHH.
3aKOHOMEpPHOCTH ~ Murpanuil. PacceleHne Kak  BOJIOMMOHHO  CTAOHMJILHAS
crparerus. 3aKOHOMEPHOCTH —paccelieHust opranu3mos. Ilokoi mn  crsuka:
paccesicHuEe BO BPEMCHM.

Bsaumoneiicreust nonyssinuil.  Knaccudukanuss Turos B3aUMO/ICHCTBUM:
KOHKYPEHIHsI, aMCHCAIM3M,  XMIHHMYECTBO, MYTYaJH3M, KOMMECHCAIN3M,
neiitpanusm. Koukypenrms. Dkcrutyatanns n unteppepennuns. COOTHOUICHHE
BHYTPHBHJIOBOH M MEKBHJIOBOH  KOHKYpEHIMH. YUepThl  BHYTPUBH/IOBOH
KOHKYpEHUMH. BIlMsiHue [JIOTHOCTH MOIYJISILMM (BHYTPUBHI0BAsH KOHKYPEHLIMS)
Ha rubesb, POKIEHUE, POCT U (DH3HOJIOTHIECKOE COCTOSHHE OTASIbHBIX 0coOeH
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rmornyJsiiui. MexKBr10Bast KOHKYPEHLMA: o6ume yepThl. TeopeTnyecknit NoAX0/ K
M3Yy4EHHIO KOHKYPECHLMH: CHCTCMA ypastenuit  Jlorku-Bonpreppa 1 MX
rpaduueckas  upTepnperanus.  DazoBbie  HOPTPETHI [OBEACHUsI  CUCTCMbI
KOHKYpPHPYIOLIMX ~BHJAOB B  3aBHCHMOCTH  OT  COOTHOLICHHA rapaMeTpoB
ypapaeHnil. OrpaHuyeHus MOJICIIH. JlaGopaTopHbIe OMBITHI MO KOHKYPCHLHH C
MpoCTeHmIMMH, MHKPOOpraHu3MamMu M HaCCKOMBIMH. 3aBUCHMOCTh  HCXO0/1a
KOHKYpEHIIMH OT BHEIIHHX YCJIOBHiT. BapuanTsl HCXoaa B3aUMOACHCTBUS MEKIY
KOHKypupyloummy — Bujamu.  McwiodeHue. CocymecrsoBanne.  CreneHb
JIOMYCTUMOTO  [IEPEKPbIBAHMS  KPUBBIX HCIOJIb30BAHNS  PECYPCOB. OTHOLIEHHUSI
«pecype-rnoTpeduTes b (XULLHUK-KepTBa). TakCoHOMMYeCKast KJraccuuKalusi
XHUIHUKOB: PAcTUTCIBHOSAHBIC, TJIOTOAMHBIC, BCCAIHBIC. «DYHKUMOHAIbHAs)
kiaccuuKalus XHUIIHUKOB: HMCTHHHBIC XWIIHUKH, XHIIHUKH € nacTOULIHBIM
TUIOM MUTAHMS, TAPa3uThl, TAPA3UTOMIBI. BiuaHue XuiyHu1ecmea ha 0MOeIbHbLEC
ocoOu ocepmepi: THOENb B ciydae JIGHCTBUS  MCTHHHBIX  XHIIHHUKOB 1
[Apa3UTOM/IOB, 3ALMTHBIE PEAKIUM B CJydae PACTUTE/ILHOAHOCTH. Crnoco0bl
3Tl OT BBICJAHHS y OpPraHu3MOB (PUTOIIAHKTOHA. MexaHnu3Mbl  3aIUKThI
BBICIINX HA3EMHBIX PacTeHuii oT Bbleianus gurodaramu. CoBMecTHOE JEHCTBHE
BpICAAHMS M MEKBU/IOBOH KOHKYPCHUMH YCHIHBACT P PeKT XUUHUICCTBA.
Brusinue  XUwHUuecmeda  Ha  NORyaAyuio  dcepmeol.  Bblelanuc 0€3/10MHBbIX,
6OJIbHBIX, OAPAXJIEBIINX 0COOCH; KOMICHCHPYIOUNC PCAKLMA BbDKUBLIINX ocoOeil.
Bausnue nompebnenus nuwy  Ha - KOHCYMEHMOG. CocCTOsIHME — HACBILICHUS
momyasuuit - korcymentos.  llnpuna  criekrpa  IATAHWA 1 COCTaB  IHIIH
koHcymentos.  Ilommudparus 1 moHo(arust.  Iluniesoe  MpearnovTeHHUC.
PamkupoBaHHOE U cOaTaHCHPOBAHHOC MPEANIOUTEHHE. [Tepexsmouenue. BausHne
SKepTBBI HA HBOMIOLMIO XHIHHKA. OrpaHMYEHHBIC BO3MOMKHOCTH SKHBOTHBIX B
fepepaboTKe  PaCTHTENIbHBIX TKAHEH; HMCIOJIb30BAHHC cumOunonToB. Teopusi
OIITUMAILHOTO 100biBanmMs ruin (MakAptyp, Ilnanka). COOTHOLICHHE 3aTPAT HA
NOGBIBAHNE THIIM M HOJNYYaeMblX HPH OTOM BbIroA. DYHKIMOHAIEHAT PEAKLIA
noTpeOuTessi Ha YBEJIMUCHHE KOJIMYECTBA pecypea (uncia xepTs). PasHbic THIIDLI
(DyHKLMOHANBHON  peakuuu. unamura NONYASAYUT  XUWHUKA U JHCEPMBOL.
MaTematnueckass Mozeas JloTkn-Bonbreppa: MX rpaguyeckoe BbIpaKCHHE U
unTeprperaiys. [IOTBITKE CO3/aHMA  IKCICPUMEHTAILHLIX MOJICJICH CUCTEMBI
«xXuIHUK-KepTBay.  OmbiTel  layse  H Xaitd@eiikepa.  Yaer 3 PeKToB
BHYTPUBMJIOBOH KOHKYPEHIMH, HEOIHOPOIHOCTH  CPC/IbL, arperupoBaHHOCTH
MOMYJISIUMK  JKePTBbI, (PYHKUHOHAILHBIX ~ OTBETOB M spdexra  Ouim  1pu
MOCTPOCHUH MATCMATHUYECKHX MOJEJICH JIMHAMUKA {HCIICHHOCTH MOTTYJISILUI
«XUMIHUK-KepTBa». Pedyyenmor u  dempumodpacu, MX  B3AUMOOTHOLICHUI €
mumesbiMi pecypeamu.  OTCYTCTBUE KOHTPOJIS HaJl pecypeamu CO- CTOPOHDI
norpeduresneii. Crenuannsaius peyueHToB 1 X CMEHa B HPOHeCee pa3JI0kKeHUsl
OpraHUueCcKoro BeleCTBa. [lapasumusm. MuKkpornapasuTbl M MaKpOrnapasuThl.
Pasupie  CIIOCOOBI  Mepeaaud  MHUKPOMapasuToB.  Kpurnueckas — IUIOTHOCTE
MOMYJISINN  XO3SMHA, O0ECTeuMBAIOmIAs  PACTIPOCTPAHCHHIC MHKPOIapa3uTos.
Opraun3M XO3siMHA KAk MECTOOOMTaHME  [apasuToB. KonkypeHuust  Cpe/i
rapa3uTos. [lonyssiunoHHas JMHAMKKa  apasuTi3Ma. Myryanusm. [lpumepbl
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MyTYyaJM3Ma CPE/IM KUBOTHBIX, a TAKKC SKMBOTHBIX ¢ pacteHusiMu. OUblINTEIN.
Mukopuza. Jlumaiinnkn. Myrtyanusm € yHacTHEM OpraHu3MOB, HACEJAIOIIMX
[HUIIEBAPUTENIBHBIN TpAaKT. MyTyamicTiaecKas uxcanms azoTa.

Yxonorusi coobiecTs. Omnpejenenue coodIecTsa. ['panuiipl COOOLIECTB.
Kpupas «4ucio BMAOB — IUIOLIALLY  KaK METOJl YCTAQHOBJICHMS —TIpaHHIL
coobmuiecTa. PaznmuuHble IMOAXO0JbI K BBIJICICHHIO COOOIIECTB, OMUCAHUIO WX
CTPYKTYphl M (DYHKIIMOHMPOBAHHM. Co00Im1ecTBo, TPAKTYEMOE Kak MHEJIOCTHA,
BHICOKOMHTEIPUPOBAHHASL  CHCTEMA («KBA3MOPraHU3M»), M COOOLIECTBO  KaK
pocTasi  COBOKYIHOCTB ~ COBMECTHO obutaronmx nonyssiini.  KoHuenuuu
JIMCKPETHOCTH M KOHTHHYaJIbHOCTH. CoobiiecTBa Kak OTKPBITBIE CHCTCMbI,
HempepbIBHO  MEpEXosiluue  OHO B Jpyroc  BAOIL rpaEHTOB  CPEbI.
AGCOMOTHBIH KOHTUHYYM — DKOKJIMHbI; OTHOCHUTEbHBII KOHTHHYYM (DKOTOHBI).
Co00I11eCTBO KaK YpOBEHb OpraHu3aln KHBOTO. Opaunaiyst 1 Kiaccuukaius
coobmiects. CTpykTypa cooluiecTs. Bujlobas CTpyKTypa coobmiectB. Bunosoe
pa3Hoo0pasue Kak MHTCrpajbHas —XapakTepucThkd coobutecTa. Mijekcnl
BHJIOBOrO pazHOOOpasus, MX 3aBUCHMOCTb OT UMC/d BHIOB N COOTHOLICHHS HX
qICIeHHOCTell. Pasuunble THIBI pacrpeneneHus oOmus BUIOB, BXOJALAX B
coobuiectso. Jlorapudmuueckue psiabl (MOACIH duniepa-Kopoera-Ynibsimca).
JlornopmasibHOE  pacIpee/icHue yucinennocrein  (ITpecron) wn MOJC/b
pa3JIOMaHHOIO CTCPIKHSI (MakApryp). ['opusonTanbHas CTpyKTypd. Mo03au4HOCTD,
[IeCTPOTHOCTL, = KOMIUICKCHOCTb. BapuanTbl ~ MO3aH4HOCTH UTOLCHO30B!
pereHepalontpIc, KIOHOBDIC, puTOdHBAPOHMEHTAIIBHLIC, AILIEIONATHICCKUC,
300r€HHbIe MO3auKu. Bepmuranonas cmpykmypd. SpycHOCTb  (PUTOLICHO3OB.
BepTukaibHas CTPYKTYpbl MOYBEHHBIX, INIAHKTOHHBIX H OEHTOCHBIX COOOLIECTB.
CuHy3uH, Taple/uibl, I11EHOJICMCHTBI. [Ipocmpancmeenio-Qynkyuonaiorore
eounuybl  coo0uecms: KOHCOPUMH, TJIOMEPALMH,  TWIbIIH. Bsaumoaeicrsus
OpraHm3MoB B COOOLIECTBE (bekskmuues):  TpO(HUUECKHE,  TOMHUCCKAC,
(popuueckue, padpuIecKue.

Teopust 9KOIOTMYECKOH HHLIN. Pa3BUTHE KOHICMIINM HUIIK. MHOITOMEPHBIH
MOJX0/1 K OMpPEIC/IEHHIO HUILIH (Xaruuncon). PynnamMeHTa bHas 1 pea3oBatHas
pua. npuaa numu. TlepekpblBanue HUILL [lepexpbIBaHUE HUIIL X KOHKYPCHIIMSL.
Jlupysnas  KOHKypeHuus. Boszdeucmesue KOHKypenyuil Hd WUPUHY  HULULL.
BuyTpuBr10Basi KOHKYPCHLHMS: TCOPETHUCCKUE IIPECTABICHNS M PE3YJIbTATBI,
HabronaeMpie B npupoje. KOHKYpEHTHOC BBLICBOOOIK/ICHUE, KOMIICHCALIMS
[1OJIHOCTBIO, TMITOTE3a HM3MECHYMBOCTH  HHIIN Ban Banena. MexBu10Bas
KOHKYPEHIHMS: TCOPETHYECKUE TMPEJICTABICHNA W pE3yIbTATLL, nHabogacmMplie B
npupose. KOHKYPEHTHOE HCKIIOUCHHS, CABMIM  HUILM, CMEILEHUE NPU3HAKOB,
PUIOTE3a MEePeKPBLIBAHIS HULL Po1b KOHKypenyul, Xuwhudecmed U HAPYUWCHUT 6
onpedeneHuu  CMpyKmypol coobwecmea. Jlnmurupyiouee CXOACTBO. CrerneHb
JIMMHUTHPYIOLIETO CXOJACTBA: MPABUIIO Xaruuncona u 3akon Jlaitapa. PazmepHocThb
pumu v andepeHInaNbHOe  [TEPEKPhIBAHKC. XMIHAYECTBO 1 BUIAOBOC
pazHoo0pasue. BsauMoseHcTBIHe MEXKAy KOHKYpEHIHE M XHIHHICCTBOM.
BpemeHHasi HEOAHOPOIHOCTD U dusnueckue Hapyuienns. HepapHOBECHBIC MOCH
pazHooOpasus = COOOLIECTB. Hacpluenue  coobuiects.  Teopus 0CmMpPoGHOU
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6uozeoepacpui. 3aBUCUMOCTb MEKJLy 1MCIOM BUIAOB 1 [JI0111a/1b10 0CTpOBa. THIIbI
OCTPOBOB: HACTOSIIME OCTPOBA, PACTCHHC-XO3SMH, MaTEPUKH. DKOJIOTMUYECKHEC
TEOpUH, KACAIOUIMECs OCTPOBHBIX coobmiecTs: pa3Hooldpasne MEeCTOOOUTAHMIA,
«reopusi papHoBecus» MakApTypa # VuicoHa. DKCIEPUMEHTBI 110 KOJOHH3ALNH
HesaceneHnpix cyoerparos (Cairns). 3akonomeprocmu GUO0B0O20 PA3HOOOPA3UAL.
Cpsi3b BHIOBOTO GOraTCcTBA C PasIHuHbIME (PAKTOPAMH. Bpewsi: 9BOJIOIIMOHHOE U
JKOJOTHYECKOe BpeMsl. Y CIIOBHS okpyKatomell  cpe/ibl:  01aronpusATHOCT,
cTabWIbHOCTD, H3MEHYMBOCTD, [IPEACKAa3yeMOCTh BO BPEMCHH, IPOCTPAHCTBEHHAS
HEOAHOPOHOCTD, IUIoalb. buoTnieckue (baxTopbl: TUNOTE3bI MPOLYKTUBHOCTH,
KOHKYPEHIIMM, KOMIIEHCATOPHON  CMEPTHOCTH, KOJIbIIEBOI  ceTH. [ 'pajIneHTDI
BUIOBOTO pazHOOOpasusi: MHPOTa, BHICOTA, riyouHa, CyKIECCHsl, MaJCodIKOIOrHsl.
OTHOCHTEILHOE OOMIIHE MENIKUX H KPYMHBIX (GOpM.

Jlumamuka  coobuects.  Ilepsuunpie 1 BTOPHIHDLIC CYKIIECCHH.
JlerpajalioHHasi, aJUIOrCHHas M aBTOrCHHAA CYKICCCHA. MexaHu3Mbl aBTOMCHHBIX
cykueccuil. Konuenius KIMMakea. M3MmeHenue BUIOBOrO pazHooOpasust B XOC
CyKIecCHn. DBOJIIOIMS COOOLIECTE (B.B. Kepuxun). YCTOHUHBOCTD coo0L1eCTBa.
nacTHUHAs 1 yHpyras ycToiunBocTb. CBsi3b MEKILY CIOKHOCTLIO coo01ecTBa u
ero ycTroiunBocTbIO. Hucio Tpo(pMUECKUX YPOBHEH H YCTOMYMBOCTH MOJC/ILHBIX
co00EeCTB.

DKONOTHSI IKOCHCTEM. DKOCHCTCMbl KaK (PU3MUYCCKME CHCTCMBL. [Tonsitust
CHCTEMBbI, BEIIECTBA, dHEpruk, THPOPMALNH, TPOCTPAHCTBA, BPECMCHHI. CtpykTypa
n PYHKIHOHUPOBAHHUE DKOCHCTCM. [ToTOK 2HEpPrUH, KPYroBOPOT BELICCTBA Kak
OpraHM3aTopbl U OCHOBHBIC (DYHKIMH OKOCHCTCMBI. duznyeckne OrpaHUuCHUs,
nexannie B OCHOBE OpraHM3allid  DKOCHCTEMBI:  TEPMOJMHAMUUCCKHE I
KHOepHETHUECKIE TTPHHIIMIIBI OPTaHU3aLHH SKOCUCTEM. CTpyKTypa 9KOCHCTEM H
Teopust  MH(OPMALMH (Mapraned, 1992). Kubeprernueckas —Hpupoda M
cTaGIIBHOCTh  AKocHcTeM. OCOOEHHOCTH  [OBEIACHUS  IHEPIHH, BCUICCTBA 1
nndopmalu B OKocucTeMax. Kpyropopot BeHICCTBA 1 [IOTOK JHEPruu -
Opranu3aTopbl YKocHCTeMbl. [lBe (opmbl oueprun JKusuu. louarue ¢B00OAHON
YHEPTHH JKMBOTO BELIECTBA. brnoreoxnmuieckas SHEPTH poCcTa U PasMHOIKCHHS.
CKOPOCTL Pa3MHOKEHMs Pa3IMIHbIX OPraHi3MOB KaK JHEpreTHYecKas KOHCTAHTa.
Jlapnenne ku3HA. OCHOBHBIE 3aKOHOMEPHOCTH TpancdopmMalun  SHEprun B
orocdepe. PYHKIMOHANBHBIC IPYIIbI OPraHu3MOB B skocucreme. [IpoayueHTsl,
KOHCYMEHTBI M PEIYHEHTbI. YCJIOBHOCTH I'DAHHMLBL MCHILY KOHCYMEHTaMH |
pexynentami.  Konuenuust  HNpOAyKTHBHOCTH. Tpancgopmanust dHEpruu  Ha
TpodpuueckoM ypopHe. bromacca u HPOLYKIH. [lepsuuHas MpOJTYKTHBHOCT.
Baogass M uucras MNPOAYKTHBHOCTb. ‘Hucras MpOIyKTHBHOCTD coo01ecTna.
Bropuunast poayKTHBHOCTL. Konuenuus yrepreTrdeckoil cydenamn. Tlepsuunas
npoayKiust. POTOCMHTETHYCCKN AKTUBHAS paIMalist (DAP). dorocuuTes 10 THILY
C3, C4, u CAM — DKOJIOIHUYCCKHC CJIC/ICTBHA PU3MONOrHUYECKHMX  Pa3IHIHiL.
JlumMuTHpOBAHKUE [IEPBUYHOM POJLYKIIMN pa3MYHbIMH (paxTOpamu
(OCBEIICHHOCTDIO, TEMIEPATypoii, BIAKHOCTRIO, KOHLEHTparme  OMOrCHHbIX
2IIeMEHTOB). XeMOCHHTE3. ABTOXTOHHOE 1 AJUIOXTOHHOC Oprafniccroc BELLIECTBO
B srocucremax. lIOTOK DHEpruuM B OKOCHUCTEME 4Cpes3 Tpo(hUUeCcKHe YPOBHHU.
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Vrunuzanus  [epBUUHOM  HPOAYKUMH B Tpopuuecknx  wensx.  Pauuow,
ACCUMWISALIMS, ~ BTOpUYHAs  IPOLYKIMSL. Kospduument  MCHOIb30OBAHMS
notpebienHoi mumu Ha poct Maiesa (K2). IMacTOuiHas W JCTPUTHAs MUIICBLIC
mern.  Tpoduueckas —ceTb W TPOQUUECKUE  yPOBHH. DKOJIOrHyecKasl
sdpdextuBroCTD, Mpapuiio 10%. Posib KOHCYMEHTOB B nuieBoi nenu. Peryssiys
OT/IEBHBIX ypoBHEil «CBepXy» M «cHu3y». Ilnpamn/sl ypCJIEHHOCTEH, Onomace u
mpojyKimMu.  YHHBEpcaabHas —MOJCIbL  TOTOKA  SHEPrHi B IKOCUCTEME.
DHepreTHYecKast KIacCu(pUKaLns SKOCHCTEM.

OCHOBHBIE TUIIBI DKOCHCTEM. Mopckue 2xocucmemel.  bnojornieckas
crpykrypa Muposoro okeana. Hepurtuueckue u- NCIArMHCCKHC oOuacru.
[lenaruanp (dnumenarvainb, Me3olellarualib, abuccorenaruanp) W OeHTaNb
(cympanuTopaib, JIMTOpalb, CyOInTOpab, GarTnaib, aduccaib, yabTpaaduccalb).
JKusne 6 moawye 600bl 1 Ha Oxe. TITaHKTOH, HEKTOH, OeHTOC, HEHUCTOH, ITAaruoH.
Kpyrosopor JKnsum B Muposom OkeaHe. OcHOBHBIE TPYIIIBl MPOTYIEHTOB!
QUTONNAHKTOH, NEPUPUTON M MAKPOPUTHIL. OCHOBHBIE TPYIIIbl KOHCYMEHTOB M
PeLYLEHTOB B BOAHOM cpese. 300MIAHKTOH M €ro pojib B MHHCPATHSALIHT
OpPraH1yecKoro BELLECTBA. MuBepTHpOBaHHAsI MUpaMuIa Oduomacec.
Fereporpoduble  Gakrepuu. Bspewennoe M pacTBOPCHHOC  OPrAHMHYCCKOC
pewecto. Jerput. «Mopekoii cHer». Cxema IOTOKOB BCLICCTBA M SHCPIUN B
Hearnueckoii skocucreme. «MukpobHas netis. [pucnocobaeHns oprann3mos K
MApPEHMIO B TONIIC BOJbL PasMepHBIC TPYNIBL  TUIAHKTOHA. DKOCHCTEMBI
AMBE/UTMHIOB,  MEXaHU3Mbl  (pOpMHUpOBAHHMs, XaAPAKTEPHBLIC HCPTHI. OCHOBHBIC
ATIBEJUTMHIH.,  DKOCHCTEMbl JAyHBEJUIMHIOB, MAKOBBIX JIbJOB. Pacrpenencnue
npoaykuuu B MHPOBOM  OKEaHe. [IpuOpeKHBIE IKOCHCTEMBI.  IKOCHCTEMbI
MPUIMBHO-OTJMBHBIX ~ 30H, ICTyapHeB, KOPALIOBBIX puoB M  MaHIPOB.
[HAPOTEPMANIbHBIC IKOCHCTEMbL.  DKOCUCMEMbl KOHMUHEHMATbHOIX 6000EMOE:
MBI W JUMATHpYIoHe  (pakTopbl. JIeHTHYECKME  HKOCHCTEMBI. O3epo  Kak
ykocucrteMa. TepMUUECKHH M KHCJIOPOJIHBIH PEKUM  03Cpa. Crpatuduranus
BOIHOI Tonmy. Kiaccu(uKalus o3ep N0 THIY LMPKYJSLUAN BOABL (XaTUHHCOH,
1957} JUMHUKTHYECKHE, XOJIO/IHBIE MOHOMHKTHUYECKHE, TCIUIbIE
MOHOMMKTHUECKHE, MOIMMUKTHUYECKHE, OJIMIOMHUKTUYECKHE, MCPOMHUKTHHCCKHC.
Tpouueckast KiaccuuKams o3ep: onnrotpodubie, Me30TPO(HBIE, SBTPOPHLIE,
jctpodubie. CreluanbHble THIIBI 03ep. DKOJIOIMYeCKas 30HAILHOCTL  O3Cpd.
JIMTOpalIbHAs,  JIMMHAYECKas M 1POQyHIaIbHAs — 30HBL DKOJIOTHUECKAsI
KiaccuUKALMS OPraHn3mMoB: OeHToc,  HepuuToH,  IVIAHKTOH. [Ipupoua
coobmiecT  JAMTOpaNbHON 30HBI.  [lepBuuHas NPOAYKIHMS:  30HA Ha/{BOTHOM
BereTali, 30Ha YKOPEHEHHbIX B JIHE PACTEHHH C IUIABAIOUIMMI HA ITOBEPXHOCTH
MCTBSIMIL, 30HA TOJBOAHON Bereraumu. Bropuumas npoaykimst. Tpupona
COOBIIECTR AMMINYECKoi 30mbl. Kimouesas ponb (ocdopa B JIMMUTHPOBAHNH
nepsuunoil  npoaykuun. Ce30HHas CyKUCCCHS B IUIAHKTOHHOM coo011eCcTBE.
KOHTpOJIb 32 pa3sBUTHEM COOOMIECTBA «CHHU3Y»  (HEIOCTATKOM OMOreHoOB) W
«cBepxy» (3a cuer mpecca (pUTO(ATOBY). [Tpuposa cooluiecTs npoQyH/aibHOH
30Hbl. Boj1oXpanninia: 0coOCHHOCTH 1 KJIaCCH(PUKALLMSL. [pybr:
(opmuposanue, Kiaccupuraumst.  bonora:  OnpeAeIeHuC, KjaccupuKanmsi,
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opranmzauus cooduects. JIOTHYECKME HKOCHCTCMBL: PeKH, PyHbH, POJIHUKH.
OO0uiee CpaBHEHME JIOTHUCCKMX M JICHTHYCCKNX mectooouTanui. COOTHOIICHHUE
ABTOXTOHIOrO ¥ AAIOXTOHHOTO — Opranudeckoro  peuiecrsa.  Ilpuposnas
30HAJBLHOCTL B pekax. Opranuzanus JIOTHUCCKHX cooburectB. JloTnueckue
arocHeTeMbl Kak neioe. Hazemunie sxocuctembl. OcobeHHOCTH HA3CMHOW Cpebl,
OTTIMUMS OT BOAHBIX dkocucTeM. Hazemnas Gnota u Ouoreorpaduieckue o0nacTH.
OGIas CTPYKTYpa HAa3eMHBIX COOONIECTB: PACTHTEILHOCTH, BBICOKOTIOABMIKHBIC
skuBoTHbIE (mepmeanTsl). Onpejessiionias pojib  BbICUIMX pacteHuil. Peskoe
npeobiajanne OMOMACChl PACTCHUH Hall OMOMACCOM BCEX OCTaJbHBIX IPYILI
oprann3moB. BaxKHOCTb NETPUTHBIX HMHIICBBIX nerneii. ITousa kak crieln@uyeckoe
6uokocHoe Hazemuoe Tteno. Hacenenue mnous. Poib mouBel B OpraHH3aliy
HA3EeMHBIX JKOCHCTeM. [IpHHIMIMAIbHBIE OTIHUMA TPO(PHYCCKOH OpraHu3aliy
HA3EMHDLIX HKOCHCTEM OT mejarmdecknx. OrpaHMYeHHOE HYMCI0 TPOPHUUECKHX
ypoBHei.  PacrpocTpaHeHHOCTh  [VIABHBIX — HA3EMHBLIX  OKOCHCTEM: OMOMBL.
OCHOBHBIE HA3EMHbIE OHOMBI, KJIAaCCH(PHUKAIINS, OCOOEHHOCTH CTPYKTYPbI, IJIABHBIC
muvutupytome  Qaxropsl.  Tynapa.  Huskme  Temiepatypel U KOPOTKHH
BereTalMoOHHbIH  ce30H. Beunas wmep3nora. llpucnocoOnienust opraHusmos K
JUIHTEIIBHOMY TIPOMEP3aHHIO. BHOM CeBEpHBIX XBOHHDIX JICCOB (taiira). Koporkni
[EpPHOJL BEreTalun W J0Jirasi CHeKHas 3uma. Polb 00JI0T B peryisiluu peyHoro
cTOKA. BHOM BJIAKHBIX (ME30TEPMAJILHBIX) XBOHHBIX JIECOB YMECPCHHOH 30HbI.
BuoM JMCTOMAHBIX JIECOB YMEPEHHOH 30HLI. SIpKO BbIpasKeHHAask CC30HHOCTD.
BHOM IHIMPOKOIMCTBEHHOIO BEUHO3EICHOr0 CYyOTPOIIMYECKOro JIeca. buowm crenen
yMEpeHHOH 30HbI.  bruom TPONMYECKON caBaHHbl. KojgnuecTBO OCaJIKOB 1
HEPaBHOMEPHOCTb ~ MX  pAClpe/elIeHust  BO  BPEMCHM  Kak (dakTopsl,
HMPENSTCTBYIONME PA3BUTHIO JiecoB. [loxkapbl M uX  SKoJIOrHHUecKas  pollb.
3uauuTenbuas [epBUUHAs NpoAyKumst K 1rpecc (purodaros. buom IMyCTbIHb.
JKapkue u XosiojHble IycThiHM. Bona - OCHOBHOM JIMMHUTHPYIOLHI (DaKTOp.
[lprcriocoGnenust OpraHn3MOB K JKM3HH B IyCThIHE. bHOM uanrapars. buom
TPOIMYECKOTO JIOKACBOrO Jjieca — Hanbosee  MPOLYKTHBHBIC HKOCHCTCMBI
onocepbl. Maoe KoIM4ecTBo OMOrCHOB M BBICOKAs CKOPOCTH MX LHPKYJIALHH.
CroskHast sipycnast crpykrypa. JKusub B kponax. YpesBelualio BLICOKOC BHIOBOC
pa3HooOpasue u ero Bo3MoxKHoe oObscHeHune. Tponuueckue OMOMBI KyCTapHHKa
(ckp6) M JIMCTONANHOrO Jieca. I'paHuipl MKy OMOMaMK, HCPEXOIHBIC OHOMBI.
BeprukajibHas 30HaJILHOCTB.

buocdepa. JKupoe BEmECTBO KaKk COBOKYIIHOCTH BCEX OPraHU3MOB. Kusoe
periectBo B Kocmoce — YHMKaILHOCTH WM BEYHOE CBOHCTBO marepun?
Paspa6Gorka B.VM.BepHaackum arOMHCTHYECKOrO MOAXO/AA K KUBOMY. buocdepa -
obonouka 3emsn. [panunsl  Onocepnr.  HepasnomepHOCTL  pacnpe1cacHusl
sKUBOrO BelecTa B Ouocdepe. Beprukanbhas n ropusoHTaIbHAsS CTPYKTYpa
ouocdepnl. Crpykrypa 6uocdepsl 1o Baccoesuuy: arrobnoc@epa, napaduocdepa,

syonocdepa, meradbuocdepa. «llmeHKM Kn3HH»  — TCOXOPbL CTpyKTYpHO-
QyHKIHOHANIBLHBIE  SIMHUIIBI  OHOC(hEpDI: duroreocdepa (Jlaspenko, 1949),
ouoreocpepa  (Edpemos, 1959),  reomepuna  (bexiemniies, 1964),

GuoreonenoTHuecknii mokpos (Cykaues, 1964). Bewecrso Ouocgepol. Cemb
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TUIOB BewecTB. BMOKOCHOE BEECTBO M OMOKOCHDIC CHCTEMbI IUIAHCTLL: MOMBLL,
MPUPOJIHBIE BOAbI, arMocdepa. bHOreHHoe BEIIECTBO MCKOIIaeMbI€ [POJYKThbI
SKU3HECATeILbHOCTH  oprann3MoB.  Kocmnoe  BewIECTBO M TOPHBIC  TIOPOABL.
PaccestHHOE BEIIECTBO M KOMIIOHEHTBLI PajMOAKTHBHOrO paclaia. Beuiectso
KOCMUUECKOTr0 NMpOMCXodaeHus. JKnBoe 1 HEKMBOC — ABA MOJIOCA KOCMUYECKOM
matepun. buocdepa Kak ruraHTckas ouoxocnas cucrema (Ilepenbman, 1977).
Buoreoxumuueckne (QYHKIMH SKMBOTO BEIIECTBA M JCSITCIBHOCTL  SKHEBIX
opraHu3MoB. KoHLEHTpauuoHHas — (pyHKUMs  HEpBOro M - BIOPOTO poJa.
DHepreTHyeckasl, ACCTPYKTHBHAs, Cpeloo0dpasylowas, TpaHclopTHas (pyHKLHH.
buoreoxumn4eckue MIPUHLIMIIBI B.M. Bepnazickoro, OIMCBIBAIOLINE
dyHKIMOHMpOBaHNE Ouochepbl 1 ee PasBUTHE. «BcroaHocTs Ku3Hm». Konnenumst
Fen Jix. JlaBmoka: Ouojornveckas — peryysiims reOXHMHUYECKON  CPCbl.
Kpyrosopor Bemectsa B Ouocdepe. CTpykTypa W OCHOBHBIC THUIIbI
GHOreOX HMIUYECKMX NUKIOB B Onocdepe. CTpyKTypa OMOreOXMMHYECKNX IIMKIIOB:
pe3epBHBIA M OABMKHBIA (0OMeHHbBIH) (DOH/BI  BEUIeCTBA.  KOoIMuecTBennoe
u3ydenne OMOreOXMMHMYECKHX LHMKIOB: CKOPOCTDH obopota ¥ Bpems 000poTa
perectBa. Kpyrosopor asora. dukcaums a3oTa M BOBJICUCHUC €TO B
Guorcoxummuueckuii  kpyropopor. CumOnorTnueckne u CBOOOIHOKHNBYLIMC
opranmsmbl - (uxcaropni asora. ITpouecch! aMMOHH(UKALNK, HUTPpU(UKALINH,
neuntpudukannn. TIpoOiaembl 3arps3HEHNS OKpYIKaIoLEN CPeibl COC/IMHCHUAMH
azora. KpyrogopotT yriepoja. bruosorniaeckoe 3sHauCHUC YIiepoaa. OcobeHHOCTh
KPyroBopoTa B BOAHBIX M Ha3¢MHBIX DKOCHCTCMaX. Kap6onaT-rudpokapOonaTHast
cHCTEMa TPUPOHBIX BOJ. 3amachl OPraHNYECcKoro W HEOPraHMICCKOTO yIVIEPOJIA.
He 3aMKHYTOCTH LHKIA Yraepoja. XO3sSHCTBEHHAs ACATCIRHOCTL HeIOBCKa H
TpaHc(opMalis  KPyropopora yriaepoia. KpyrosopoT Cepbl. buosiornueckoe
3HauyeHue cepbl. Pe3epBHbIA (POHI Cepbl. MukpoOHOJIIOTHYECKUE TIPOLECChl B
KpyroBopoTe Cepbl. AHTpONOreHHas TpaHc(hopMalus —KpyroBopora - CEpel.
[Toctynsenue cepbl B armocdepy. JIOKanbHbIC, PErHOHAILHLIC H riao0anbHbIe
MpobaeMBbl  3arpsi3HCHHs  aTMOC(EpBl  COCHAMHCHMAMH  CEPBI. KpyrosopoTt
KHCJIOpOJa. Buosiormueckoe  3HAUYCHHE KHCJIOPOa. bHoxXuMHUEeCKue,
anaroMudeckue M (PU3MOJIOrHUECKHE MEeXaHM3Mbl MCHOJBL30BaHNs  KUCIOpOaa
opraumsmamu.  Pesepsublii  (poHA  KpYroBopora  KHCJIOPOJA. McTouHnkm
MOCTYILIEHUS KMCIIOpo/a B aTMoc(epy. KpyrosopoT BOBI. OcobennocT PU3HNKO-
XIMHUCCKUX CBOINMCTB BOJBI U ee Ouosiormdyeckoe 3Hadenue. Iyt nepemeicHust
BOILI: BOIBI B Onocdepe, Kpyrosopor Bojsl B skocucreme. Ilponcxoxienne u
3ar1achl BOJIbI Ha 3eMJIC.
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