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1. OBLLLME NONOXXEHWNA

1. HacTosiLas Mporpamma cocTaB/eHa Ha OCHoBe pefepanbHbIX rocyapCTBeHHbIX
o6pazoBaTenbHbIX CTAHAAPTOB BbICLLETO o6pa3oBaHus No nporpamMmmam Gakanaspuarta n
nporpamMmam crneuuannTeTa, u onpeaenser oblLLee codepxaHue 3K3aMeHa npu nprueme
Ha o6yueHue no obpasoBaTe/ibHbIM NPOrpaMmmam BbICLLIETo 06pa3oBaHVs - MporpaMmam
maructpatypel B BY BO «CypryTckunia rOCyAapCTBeHHbI yHMBepcuTeT» (danee -
YHuBepcurer).

2. BctynutenbHoe UCNbITaHUe HaleneHo Ha OUEHKY 3HaHWI NoCTynarLwmx ant,
MOAYYEHHbIX UMW B XOAE OCBOEHMUSA NporpaMm bakanaspuarta v (un) cneunannteta, U
Ha OT6Op Ccpeau nocTynawowwmx nud, Haubonee CNOCO6HBIX W MOAFOTOBAEHHbLIX K
OCBOEHWIO MPOrpaMm MarnucTpaTypbl B YHNBEPCUTETE.

3. BcTynuTenibHOe UCMbiTaHe NPOBOAUTCA B pamMKaX HECKOIBKX KOHKypCoB (No
COOTBETCTBYHOWMM GOPMaM 1 OCHOBaM 0BYUeHVS) BHYTPU OZIHOW rpynnb! Marncrepckmx
nporpamMm 1 CAaeTca 0AHOKPATHO.

4. BcTynuTeNnbHOE UCTbITaHWe NPOBOANTCS Ha PYCCKOM A3bIKE.

5. BcrynutenbHoe MCnblTaHne MpoBOAUTCA O4HO W (UAn) € UCNoNbL30BaHNEM
JAMCTaHLMOHHBIX TeXHONOorMiA (Npn yCnosun naeHTUGUKaLMM NOCTynatowmnx npu caadqe

UMW BCTYMUTENBHBIX UCMBITAaHWA).

Il. MEPEYEHb TEM A1 NOArOTOBKU K BCTYNUTENIBHOMY NCMNbITAHUIO

Paspgen l. 3oon0rus

Tema 1. 3001011 6eCro3BOHOYHbBIX

300/10FUs KaK KOMMIeKcHast Hayka. MpeAMeT 1 MeTOA0NOorvs Kypca «300/10TWs
6ecno3BOHOYHbIX». KpaTkne cBeAeHUs No NCTophn 300/10T1A (ApuctoTens, IV BeK 40 H.
3., K. lunHHelR, X.B. flamapk, Y. JapBuH 1 T.A4.).

YWBOTHLIE B COCTaBe OPraHMUeckoro Mwupa. [IpoKapuoTbl W 3yKapuoTbl.
CoBpeMeHHas CMCTeMaTuKa XWUBOTHOTO MMpa. OCHOBHble MPUHLMMBI Kiaccuprkaynm
WUBOTHbIX. OBLLAs XapaKTepucTika 6ecrno3BOHOUHbBIX XWBOTHbLIX B MNPUPOAHBIX
coobLilecTBax, UX OXpaHa 1 pauroHanbHoe UCNoNb30BaHNE.

O6uwian  xapakTepuctuka  noguapcrea MpocTeiiwne (Protozoa). O6uan
MOPPOPMU3NONOrMUEeCcKas xapakTepucTka noarnna CapkogoBbie (Sarcodina). Obulas
Mopdodusmonornyeckas XapakTepuctTuka knacca KopHeHoxkn (Rhizopoda), oTpsA
Ame6oBble (Amoebina) v oTpAA PakoBUHHbIE amebb! (Testacea). ObLLaA XapaKTepuCTKa
dopamuHndep  (Foraminifera). WusHeHHbIn  uukn  dopamuHudep.  O6Lias
XapakTepucTuKa ny4esunkos (Radiolaria) n conHe4HVKOB (Heliozoa).



O6lasa XapakTepucTvka CTPOEeHUA XIyTUKOBbBIX (Mastigophora wnnu Flagellata).
O6LWas XapakTepuUCTVKa PacTUTe/IbHbIX XTYTUKOBbIX. OCHOBHbIE OTPsiAbl 1 3HA4EHWE
3eMeHbIX XIYTUKOHOCLeB B 6uoueHosax. O6was xapaktepucruka  XKWBOTHbIX
XFYTUKOBbIX. OCHOBHble OTpAAbl. lapasuTudeckue KUHETOMAacTAbI. OcobeHHOoCTH
cTpoeHvs onannHoskIxX (Opalinata). YXU3HEHHbIN Luk. Obume 0COBeHHOCTM CTPOEHNSA 1
pa3BuUTUSA anvkomnaekcos (Apicomplexa) B CBA3W C NapasnTNHECKNM 06pa3oM XKU3HW.

CTpoeHue, pacnpocTpaHeHve W UMK PasBUTAA  rperapuH (Gregarina).
OcobeHHOCTU  cTpoeHust kokuvamii  (Coccida) B CBA3W € BHYTPUKNETOHHLIM
napasutnsmom. ObLlas xapakTepucTuka remocnopuauii (Haemosporidia). XXusHeHHbIN
LUMKA ManapuiiHoro nnasmoava. O6uwjas xapakTepucrika nHdysopuii kak Havbonee
BbICOKOOPraHN30BaHHbLIX NPOCTEALLNX (Ciliophora). CTpoeHue 1 Xu3HeHHble GyHKLMN
vHY30pKii Ha npumepe Tydensku (Paramecium). O6LLas XapaKTePUCTKa BaXKHENLINX
NOAKNACCOB PECHUYHBIX UH(Y30pUA.

DUNOreHNs 1 3KOMornyeckas pagvmaums npocrermx. Teopun NnponcxoXAEHNA
MHOTFOK/IETOUHbBIX XMBOTHLIX (Metazoa). O6Lian xapakTepucTiuka rybok Kak HusWwuXx
MHOFOK/IETOUHBIX XMUBOTHbIX. Mopdonoruueckve TUnbl CTPORHNUS ry6oK: aCKOHOWAHBIN,
CUHOKOWAHBIA 1 NeAKOHOVAHbLIA. PasMHOXeHWe U pasBuTne ry6ok. MosnoxeHne rybok B
cucTeMe XMBOTHBIX U BOMPOC 06 WX npoucxoxaeHun. ObLias xapakTepuctika tmna
kMweuyHononocTHole (Coelenterata). OCO6eHHOCTU CTPOEHUA TMAPONAHBIX (Hydrozoa).
OCO6EHHOCTN CTPOEHWS TMAPbl KaK OAVIHOYHOro noavina  rvAponAHbIX. O6wan
XapakTepuctka cumpouaHbix  (Scyphozoa). PasMHOXeHVE v LKA pa3BuUTUA
cuMdonaHbIX Ha Npumepe aypenuu. ObLLas XapakTepuctvika KOopannosbix NoANNOB.
OCO6eHHOCTU CTPOEHUA LLeCTUAYUEeBbIX NOINNOB HA NPUMEPE aKTUHWA. dunoreHua v
3KOMOrMyeckas paamaums KNLeyHonooCTHbIX.

Oco6eHHOCTN CTpoeHus rpe6Hesukos (Ctenophora) u unx punoreHeTnyeckne
CBA3NM € KULEYHOMOMOCTHbIMM.  O6Laa  XapakTepucTnka  Naocknx uepseit
(Plathelminthes). OcobeHHOCTN OpraHunsaunu Typ6ennspnin. OcobeHHOCTU CTPOeHWUS
COCanbLLUMKOB, CBA3aHHbLIE C NpucrocobeHnem K 3HA0MapasnTu4eckomy 06pasy Xu3HN.

FnaBHelLMe NapasuTbl YenoBeka 1 XNBOTHbIX U3 YMCNa TPEMAaTOA (NeYeHoYHbIA
cocanblyK, NaHUETOBWAHbLIA,  KOLAYWA 1 KPOBAIHOM  cocanbluvikv).  Mopgo-
610N0rMUecKe 0COBEHHOCTI NEHTOYHBIX YepBel, nx knaccudurkaums. NMponcxoxaeHne
n dunoreHeTnyeckne CBAW B TUNE NNOCKAX yepeeil. O6Lan XapaKTepucTrKa
nepBUYHONONOCTHBIX Yepset (Nemathelminthes). OCO6eHHOCTU CTPOEHUA COBCTBEHHO

Kpyrbix Yepseli (Nematoda). OCO6eHHOCTY OpraHv3alnm, PaSMHOXEHNS, PaseBnTAa v



SKUBHEHHbIE LIKbl HEMaTOA — MapasvToB XUBOTHbIX 1 Yenoseka. MponcxoxaeHne v
$unoreHeTUHeCKNE OTHOLIEHVS NEPBUYHOMONOCTHBIX YyepBeWn.

O6Lan xapakTepucTika KonbuaTteix yepseii (Annelida). OcoB6eHHOCTUN CTPOEHWUSA
MHOTOLLIETUHKOBBIX KONb4YeL0B, Pa3MHOXeHWe W pPasBUTue. Oco6eHHOCT CTPOEHUS
MaJIOLeTUHKOBBIX KOJIbYeL0B, PasMHOXeHWe W pasBuTue. Mopdodusmnonorndeckue
0COBEeHHOCTM  AoxaeBoro uyepsa. Ponb  AOXAEBbLIX yepeeii B  npoueccax
nouBoobpa3oBaHus. OCo6eHHOCTU OPraHn3aLyn NMABOK B CBA3K C X XMLLHNYECKUM 1
nonynapasuTuyeckum 06pasoM XusHW. [lpoucxoxieHue v durnoreHeTuyeckme
OTHOLLEHUS KONbYaTbIX YepBeil.

O6lwas Mopdoduavonornyeckas xapakrepucrika MOJIHOCKOB (Mollusca).
OCo6eHHOCTM CTPOEHWA PaKOBUHHBIX MONIOCKOB U X knaccudukauma. Obuias
XapakTepucTuka GpPrOXOHOTMX MOJNKOCKOB (Gastropoda). Knaccupukaums 6proxoHOrX
MOJIMIOCKOB, WX XapakTepucTvka. OcoBeHHOCTU —opraHusauuy  ABYCTBOPHATbIX
MOJIIOCKOB, CBSI3aHHbIE C ManomMoABUXHBIM AOHHBIM 06pa3oM XWU3HW ¥ NacCMBHLIM
nuTaHveM. Knaccudukauma ABYCTBOPYATBIX  MOJIIOCKOB. OcoBEeHHOCTU CTPOEHUA
FONIOBOHOMVX MOAMIOCKOB KaK MOABUXHBIX MOPCKMX  XULWHWKOB. dPunoreHus U
aKonornyeckas pagnauns MoAIHCKOB.

OCOBEHHOCTV  OpraHu3auvy,  Xxapakrepusywowwve TN 4N1eHWCTOHOTNX.
OCO6eHHOCTM BHYTPEHHEro CTPOEHUs YNeHUCTOHOTUX. Oco6eHHOCTU OopraHv3aunu
TPUNOBUTOB — MCKOMAEMO rpynnbl YAEHUCTOHOTUX (Trilobita). O6Las xapakTepncTKa
Xabpoapllalx Kak MepBUYHOBOAHBIX HYNEHUCTOHOTVX (Branchiata). OcobeHHOCTU
CTPOEHUST PaKOOBPA3HBbIX (Crustacea). OTanumnTenbHbIE 0COB6EeHHOCTN opraHmlaunn
XaBPOHOMVIX 1 UeNoCTEHOr X, XapaKkTepucTKa OCHOBHBIX OTPAAOS.

OTANUUTENBHBIE OCOBEHHOCTV OPraH13aLImMV 1 Pa3BUTAS BbICLIUX PAKOO6Pa3HbIX.
Knaccvdukaums Ha oTpagsl. O6LWas xapakTepuctika noATtuna TPaxemHbIX Kak
CYXOMYTHbIX UNEHNUCTOHOIUX (Tracheata). OTAuuUMTENbHbIE OCO6EHHOCTU CTPOEHUA
xenuueposbix (Chelicerata). Oco6eHHOCTN OpraHV3aLny naykoobpasHbIX Kak Ha3zeMHbIX
XMLWHBIX  XENNUEpoBbIX. CrcTemMaTvka naykooBpasHbIX. OCHOBHble OTPAAbl, WX
xapakTepucTyika. OCOBEHHOCTM OpraHU3aLnyt MHOTOHOXEK Kak NOYBEHHbIX Ha3zeMHbiX
uneHucToHornx. Mopdodpusnonormyeckne 0Co6eHHOCTH ry6oHOrMX MHOTOHOXEK.
FnasHeliwMe npeacTaBMTenyd, WX 3HadveHue. Mopgonoruyeckue 0CO6eHHOCTN
BYNapHOHOrMX MHOTOHOXeK, [NaBHelwe NPeACTaBUTENN, NX 3HaUEHWE. dunoreHnsa 1
3Konornyeckas pagvauus B Noakaacce MHOrOHOXEK.

OCOB6EHHOCTV BHELLUHEro CTPOEHUs HacekombiX. BaxHelllne Tumbl POTOBOrO
annapata HacekoMblX. BHyTpeHHee CTpoeH1e HACeKOMbIX. OcobeHHOCTW opraHn3aymmn
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CKNepeHxmuMbl. MepBuUYHasn, BTOPUYHAA CKAepeHXUMa. CTpoeHuve, pacrnofoxeHve W
GyHKUMM  cknepens. CucteMa  accMMUAALMOHHBIX W 3anacatollyix TKaHewn, WX
pacrioNioXeHve B PacTeHusX, OCOBEHHOCTU CTPOEHWS KNeToK, dyHkumn. CTpoeHue,
pacnonoxeHve 1M QYHKUAM BO3AYXOHOCHOW W BCcacbiBaloweln napeHxumsl. CucTemMa
npoBoAAWMX TKaHen, obuue cBOMCTBA MPOBOAALLUMX TKaHew, BOCXOAALMNIA U
HUCXOAAWMIA TOKW. KCunema, OCHOBHbIE 3/IEMEHTbI, BXOAALLME B COCTaB KCWEMbI.
XapaKkTepucTikKa Tpaxeuns v cocyos. OkaliMneHHbIe Nopbl 1 nepdpopayunn. JpesecHHble
BOJIOKHa W MapeHXVMHble 3/eMeHTbl, BXOAfllMe B COCTaB KCUNEMBL. Nx cTpoeHue,
pacrionoxeHve u gyHkLumn. TunoobpasosaHue.

®105Ma, OCHOBHLIE 31EMEHTbI, BXOAALMe B COCTaB $Go3Mbl. XapaKTepucTunka
CUTOBUAHBIX KNETOK N CUTOBUAHBIX TPYBOK. XapakTeprcTiKa KNeTOK-CMyTHNL, WX PO/ BO
$NO3MHOM TOKe. XapakTepucTuka /NybsiHbIX BOMOKOH U ny6aAHOW  napeHXuMmBl.
XapakTepucTika NpoBOAALLMX My4kos. Posb npokaméuna n kambéus B 06pasoBaHWV
nyukoB. OTKPbITble 1 33KPbITble NPOBOAALLVE MYy4KA. Tunbl NYYKOB B 3aBUCUMOCTYN OT
PACMONOXEHUS B HAX KCMNeMbl 1 $GoaMbl. CUCTEMA BBIACTUTENBHBIX BELLECTE.

HapyXHbie (3K30TeHHbIe) ¥ BHYTPEHHWE (3HAOreHHbIe) BMeCTMULLA BblaeIeHN.
OcoBeHHOCTY X 06pa3oBaHNA 1 CTpoeHNs. OCHOBHbIE BeLLECTBA-CEKPETHI pacTeHuin.

Mopdonorua 1 knaccudukauus  aucta.  Tumbl - XWNKOBAHWA - INCTLEB.
dopMUpOBaHMe  NCTbEB.  fpycHble  KaTeropun  NACTBEB. FeTepodunnus.
JluctopacnonoxeHue (dunnorakcuc). Jincrosas mosanka. AHaTOoMusa nucta, CtpoeHue
MPOBOASALLMX MYy4YKOB. YCTbMLA U UX CTPOEHUE U NPUHLIMNLI AeACTBUA. MeXKNeTHUKN,
BO3/yXOHOCHbIE NoNoCT. MeTamopgo3bl IncTa.

KopeHb, ero ¢yHkuun. Knaccupukauma KopHe#h mo ¢dopme, MO OTHOLIEHWHO K
cy6CTpaTy, Mo NPOMCXOXAeHMI0. Knaccrpukauya KOpHeBbIX CUCTEM Mo MPOVCXOXAEHWIO,
no ¢gopme. 30HbI MONOAOrO KOpHA. Mepucrema KOpHS. MepBnYHOE CTPOEHWE KOPHA.
MepBUUHaA Kopa, CTPOEHWE 3HA0AePMbI. LieHTpanbHbIA LUANHAP KOPHSA, 0CO6eHHOCTY
33N0KEHWS U Pa3BUTUA MPOBOAALIMX TKaHed KOpHs. BTOpu4HOE yTONLEHNE KOPHA.
MeTamopdo3bl KOPHet 1 UX cneunanusauus.

No6er. Mopdonoruyeckoe pacuneHeHne nobera. CTpOeHMNE KOHyca HapacTaHnay
CMOPOBbIX U CEMEHHbIX PacTeHW. BepxyLLeuHbIi 1 WHTepKanspHbIA pocT nobera.
Moukn, Ux CTpoeHWe, PacnosioXeHWe 1 posb B XN3HN PacTeHUS. MeTamopdo3bl noberos.
Mo6ern Kkak opraHbl 3anaca, ecTecTBeHHOr0 W WCKYCCTBEHHOro BEreTaTBHOro
pasMHOXeHus. CTe6enb, ero ¢pyHKLn. OcobeHHOCTM MOPGONOrMN 1 aHaTOMMU. 30HbI
CTe6NS: NMepBUYHan KOpa ¥ LeHTPabHbIA LaMHAP (cTena), nx crpoeHue. CTenapHas
TEopUs 1 Pa3BuTUE PasHbIX TUMOB CTesl. OCOBEHHOCTH CTPORHVA cTe6/19 XBONHbIX.
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Bo3pacTHble WM3MeHeHUs, AApo, 3a60n0Hb. CTpOeHWe MHOTONeTHWX ctebneit
APEBeCHbIX pacTeHuil. dopmMupoBaHve Nepuaepmel. CTpoeHue ctebns ABYAO/bHBIX
TPaBAHWCTLIX PacTeHWA. MepBuUHOe CTpoeHKe. BTopr4HOE CTPOGHVIE. CTpoeHve cTebnn
O HOJ0NbHbIX PacTeHWA.

TUNbl Pa3sMHOXEHWS pacTeHnid. Cnocobbl BereTaTBHOO PasMHOXEHNA. MNonosoe
BOCMpOM3BEAEHNE BbICLUMX  PACTeHWi. Tunbl  MOA0BOro  npouecca. CemeHHoOE
pa3MHOXeHMe BbICLUMX pacTeHuid. CTpoeHwe cemsanodex. Mera 1 MuKpocnopodunbl
rofioceMeHHbIX. MeracnoporeHes v MUKpOCMOpOTeHes, pasBuTUe MYXCKOro 1 XXEHCKOTOo
rameto$puToB. YepesoBaHvie ranaougHbIX 1 AUMIONAHBIX reHepaumnii (rameroputa 1
criopoduTa) 1 CMeHa AaepHbIX ¢as B LuKae passuTusa BbICLLNX pacTteHun. Passuive u
CTPOeHUe raMeToUTOB (3aPOCTKOB). XKeHCKME 1 MYXCKNE raMeThl.

MoNoBOI NPOLIECC YC/OBUS ero ocyuwlecTeneHus. LiBeTok Kak PENPOAYKTUBHbIN
no6er nokpeiTocemeHHbIx. Mopdonorus Usetka. OKONOUBETHNK NPOCTOW 1 ABOWNHOM,
ero CTpoeHue, npomcxoxaeHne v GyHKUnN. AHApoOUeii, rrHeLe, pacnosioxXeHne nx
31eMEeHTOB Ha UBeTOHOXke. LlieTeHue 1 OfbiieHWe.  AreHTol  OMbIAEHWA.
MpucnocobneHne LBETKOB K PasHbIM cnocobam onblneHwnsa. CamoonbineHve W
nepekpecTHoe onblieHne. Juxoramna 1 reTepocTuina, nx guonormuyeckoe 3HadeHue.
[iBoliHOe OM/I0AOTBOPEHWe, passuTUe 3apojbia u 3SHAoCnepma, dopmumposaHmne
ceMeHu v nioaa, ux buonornyeckoe sHadeHue.

CTpoeHWe ceMsiH. 3apoApIlli CMOPOBbLIX U CEMEHHbIX pacTeHUn vx passutre w
cTpoeHue. MpopacTtaHne cemsiH. CTpoeHne NPopocTKa. OHTOreHe3 pacreHus. lnoj, ero
passuTMe, Mopdonormueckoe pasHoobpasne NaoA0s Vi NPUHLMUML! UX knaccnpukaumu.
Mepukapnuii, ero cTpoeHve 1 61nonornyeckoe s3Ha4eHne.

Tema 2. CUCTEMATVIKA HU3LIWX pacTeHuid 1 rpuéos

CucTeMaTuKa Kak Hayka, ee 3HaueHue, MecTo B cucTeme BrUoNorndecknx Hayk.
TakcoOHOMMYECKue paHrn (kateropum) U TakKCOHOMWHECKUE eANHNLBI. 3HadeHue
CUCTEMATUKU pacTeHnit, kpaTkas ucropums, CUCTeMbl NCKYCCTBEHHbIE, eCTECTBEHHbIE 7
punoreHeTnyeckme. OCHOBHbIE NPUHUMMbI 1 MpaBina 60TaHNYeCcKoM HOMEHKNaTypbl.

O61asa XapaKTepucTnuka CUHe-3eneHbIX BOJOPOCNEN, pasjeneHne Ha Kaacchbl.
MpeacTaBuUTeNIN CUHE-3eNEeHbIX BOAOPOCAEl, pa3Hoobpasme CTPOoeHWd, PasMHOXEHNA.
KpacHele Bogopocnn. O6beM oTAena, obwaa xapaktepucruka. [llpeacrasuTeny,
CTpOeHue, pa3sMHOXEHMe.

OTpen 3e/ieHble BOAOPOCAW, AefeHWe Ha Kaaccel, MOPSAKA. BonbBOKCOBbIE U
MPOTOKOKKOBbIE. [peAcTaBuTenn, OCOBEHHOCTU CTPOEHUS, PasMHOXEHWS. Mopsaok
YNIOTPUKCOBbIE U CUPOHOKNAAVEBBIE! XapaKTepuCTUKa, NPeACTaBATeNN, ocobeHHOCTH
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pa3MHOXeHWs. KOHBbIoraTel: MopsAKW, NPeACTaBUTENN, ocobeHHoCTH cTpoeHus. OTaen
aviaTomoBkle Bogopocav. O6bem otgena. lpeAcTaBUTeNN, 0COBEHHOCTN CTPOEHWS,
pa3MHoxXeHust. OTaen 6ypble BOAOPOC/M. O6bem oTzena. O6uias xapakTepucTuka.
NpeactaButeny. KU3HEHHbIA UWKA, pa3BuTUe, CTPOEHWE, PasMHOXEHWE. MopsAfok
reTeporeHepaTHble. CTpoeHMe, O0COBEHHOCTV MONOBOro  MpoLecca, YyepesoBaHne
nonosoro criopodpuTa v rametoduta. lMpeacTaBuTesM LMKNOCNOPOBLIX, 0CO6EHHOCTH
pa3BUTUSA, NPOLECC ONA0A0TBOPEHNUA.

OTaen rpubbl - obbeM oThena. [leneHne Ha Kiacchl. O61an XapakrepucTuka.
OCOBEHHOCTN Pa3BUTUS, PasMHOXeHWe, 6ecrionoe, noaosoe. Knacc XMTpranoMULIETb.
O6bem knacca W xapakTepuctuka. [lapaswTbl pacTeHWd, UuMKa UX  pasBUTUS,
pasMHoXeHue. Knacc oommueTbl. O6LUas xapakrepucruka. Mopsiaku. MNpeacrasutenu,
OCOBEHHOCTU  PasBUTVA, pasMHOXeHue. Knacc 3uromuiuetsl.  lpeacTasuTen
canpoTpodoB 1 NapasnTos. becrnonoe v No0BOE PASMHOXEHWE. Mopsigok Mucorales:
CTpOEHWe Taan1oMoB, 06pas XU3HW, 3BONOLNS 6ecrnofioro 1 rnofoBoro PasMHOXeHus.
FeTepoTasiv3M 3UromMuueTos. Beicline rpubbl. O6beM, cTpoeHue. CymuaTble rpubsl,
npeAcTaBuTeny. PasmHOXeHWe 6ecnonoe, MosoBoe. Knacc ackomuuetbl. [onoBov
npouecc 1 popMmurpoBaHue Cymok. JeneHne Ha noaknaccsl. ApoXxokn U TadpprHOBLIE
rpvbbl, Kak NPeACTaBUTENN ronocymMyaTeix. CTpoeHve, 06pa3s XN3HW, XN3HEHHBIA LK.
Knacc geittepoMumueTbl, 06beM knacca, pasmMHOXeEHWE. MpeacraBnTeny BosbyanTenen
3aboneBaHuii  pacteHuii.  Knacc  6asvpnanbHble rpnbebl. XonobasuananeHsble,
rMmeHomuLeThl. MpoLecc pasMHOXeHWs. fpeacTaBUTeNu. [oMOBOIt rpu6. XXU3HEHHbI
LMKN pa3BuTus. JIMHeliHaa nan crebnesas pxaB4yuHa. YKU3HEHHbIA LUK pasBuTvs U
cnocobel pa3MHOXeHNA n 3apaxeHns pacTeHnn. FactepomuueTbl.
dparmobasuanabHble rprbbl. XKUSHEHHbIA LKA rONOBHEBBIX rpnbos, npeacTaBUTENN,
0COBGEHHOCTU 3apaxeHus pacteHuid. OTgen CNM3EBVIKK. OCOBEeHHOCTN  CTPOEHUS.
MpeacrtaButenn. XM3HEHHbIN LKA napasuTa - nnasmagnodopa.

NuwaiHuky. KOMOOHEHTE! NNWANRHWKOB, MOPGONOrus, aHaToMUE, IKONorns W
GusnoNorMs NWAaNHNKOB. Pa3sMHOXEHWe. BaxxHeliline npeacTaBuTeN OCHOBHbIX
MOPONOrMYECKUX  PYNM  NULWAAHAUKOB. Knaccel nAnwanHukos. [lpeacTasuTeni.
Mopdonormyeckmne 0Co6eHHOCTN CTPOEHUA.

Tema 3. CucTemMaTtika BbiCLUMX PacTeHNN

O6L1as XapaKkTEPUCTMKA BbICLLINX HA3EMHbIX PacTeHwiA. Oco6eHHOCTY Ha3eMHbIX
YCNOBWIA, UX BANSHWE HA GOPMMPOBAHWE aHATOMUHECKMX N MOPPOIOTNUHECKUX CTPYKTYP
pacTeHwii, 3sonouus rametoputa v cnopoduta. OTAENbI BEICLINX pacTeHu.

OTaen Moxoo6pasHble. O6liasd  XapakTepucTuka. OnnozotBopeHne U
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obpasoBaHue cnopoduTa. Knacc - ne4YeHOHHUKN. Linkn passutua Ha npumepe
MaplaHumi MHoroo6pasHol. Knacc bpwesbie vau Hactoalme Mxu. [JeneHve Ha
noAKNacchl, 3eneHule Mxv. XU3HEHHbIA LKA Ha NpyMepe NouTpuxyMa. CéharHoBbie
MXW, aHaTomo-mopdonoruueckas xapakrtepuctvika. Passuiue cparHoOBbIX MXOB.
CocyaucTble CrnopoBble pacTeHus. O6Was  xapakTepucTuka: PaBHOCNOpPOBbIE 1
pa3HOCnopoBbie pacTeHuns. CTpoeHue crnopoduTa n rameTopuTa.

OTgen nnayHoBUAHbIE: BO3HVWKHOBEHVE W 3BOJIOLNA, obulan xapakrepucTuka.
Knacchl NNayHoBUAHBIX. MOPAAKMA NAayHOBbIe, LUNAbHUKOBbIE, CENaTVHE/NOBbIE.

OTAen XBolleBUAHbIE. MponcxoxaeHue, obLLas XapakTepyucTka XBoLeBNAHBIX,
X 3HaueHue. AnbdepeHumaumna CNOPOHOCHbLIX W BEreTaTvBHbIX no6eros. AHaToOMO-
Mopdonornyeckme 0cobeHHoCTv.

OTgen nanopoTHUKOBUAHbIE. O6LLas XapakTepucTuka: cTpoeHne cnopoduTa "
rametTopuTa, pasMHoxeHue. OCHOBHblE  TaKCOHbL. Knaccel MapcuneeBble U
CanbBUHUEBBIE, Knaccol YP)KOBHWKOBbIX, MapaTtTneBbIX, NoOAMNOANONCUA.
Xapakrepuctuka Mopponornyeckmx, 3K0N0rnHecknx 0CO6EHHOCTeR npeacTasuTenei
MoAUNOANONCUA.

OTAen rofocemeHHble. 3HaueHue, Buonornueckue npenMyLlecTsa CEMEHHbIX
pacTeHui nepej CnopoBbIMY, aHaToMO-Mopdosiornyeckue NpUsHaku. PenpoaykTuBHbLIE
OpraHbl rO/IOCEMEHHbIX: CTPOeHWe, pa3BuWTWe CemsAsadaTka Ha npumepe COCHbI
06bIKHOBEHHOW; CTpOEHWe CemMeHU, Nbliblibl, WNLLEK (cTpobunos). OCHOBHbIE TAKCOHbI
FONOCEMEHHbIX. XapakTepuCTVKa KNaccoB FONOCEMEHHBIX: CeMeHHble NanopoTHWKW,
CaroOBHUKOBbIE, TUHKrOBble, rHeToBble. Knacc XBOWHblE: MNOPAAKM apaykapuesblx,
KMNapvCcOoBbIX, TMCCOBbLIX, NOAOKAaPMOBLIX, COCHOBbIX.

OTZen MNoKpPbITOCEMEHHble (LBETKOBbe) pacTeHus. O6ulas XapakTepucTunka,
pasHoo6pasve, 6uoforyyeckre MpenMyLLecTsa, pacnpocTpaHeHue. 3HaueHne ANA
yenoseka. [poucxoxaeHne 1 3BONOUNA LBETKOBbIX pacTeHuii. dunoreHeTnyeckue
CUCTEMbl LUBETKOBbIX pacTeHuit. [pusHaknm nNpUMUTABHOCTA  TakKCOHOB (no AJL
TaxtagxsaHy). [nasHedlLve TakcoHOMUYecKne rpynnbl oTAena LBeTKOBbIX. Knacchbl
OAHOAO/NBHBIX U ABYAONEHbIX PacTeHWiA, pasanyung. NMoAKnacchl LBETKOBSIX.

MNogknacc - MarHoAWWAbl. [TOPAAKM MarHOMMEBbLIX, N1aBPOBbIX, NEPLEBDIX,
apucToNnoxueBblX, papdnesneBslX, HeMneHTOoBbIX, HUMOERNHbBIX,  NOTOCOBBIX,
POrONNCTHUKOBLIX. T0AKNACC - PaHyHKyUAbl. HepTbl MPUMUTMBHOCTV B CTpoeHnM
BereTaTVBHbIX  OPraHoB, UBeTka ¥  M/04a;  cucTemarnyeckoe  3HadeHune
MHOFOMIOAHMKOBLIX.  MOpsSAKW:  NKOTUKOBbIE,  MakoBble,  MUOHOBLIE. Obwas
XapakTepucTka NopaAKoB, CeMeicTs B WX cocTase (cTpoeHmne uBeTka W MNI0A3,
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BEreTaTuUBHbIX OpraHoB, reorpaduyeckoe pacnpocTpaHeHue). OCHOBHbIe
npeacTaButeny. MoAkacc - Kapuopuannabl. MopsAaky rBo3anYHbIE, PeYnXoLBeTHbIE.
XapaKTepucTKa OCHOBHbIX CEMECTB, 3BO/IOLWA LiBETKa, BaXKHellLne npeacTaBuUTenn,
X XO3SiCTBEeHHOe 3HaueHue. Mogknacc - ramamennavibl. MecTo B pasHbIX CUCTEMAX
MOKPLITOCEMEHHbIX, PUNOreHeTUYeckme OLeHKN NPU3HAKOoB npeacTasuteneid. Nopsgku:
3BKOMVEBbIe, raMaMennaoBbie, KasyapunHoBble.

Mopaaku: 6ykouseTHble, ©epe3ouBETHbLIE, OPEXOLBETHLIE, XapakTepucTrka
OCHOBHbIX CEMENCTB, 3HaueHne, nNpeacTasuTeni.

Mogknacc - AwnneHwgpl. opagku:  YaiiHble, BEPECKOBbIE, dwvankosble.
XapaKTepucTka OCHOBHbIX CEMENCTB, 3HayeHue, NpeacTaBuTenn. Mopsaskn: VIBOBbIE,
TbIKBEHHbIE, KanepCcoBble, MabBOBbLIE. XapakTepncTiKa OCHOBHbIX CeMeliCTB, 3Ha4YeHVe,
npeactasuteny. Moaknacc - ANANEHUABI. MopsAaKK: KpanviBOLBETHbIE (CEMEeNCTBa
WIbMOBbLIE, TYTOBbIE, KOHOM/EeBble, KpanvBHble). PacnpocTpaHeHue, 3HaveHwue,
XapaKTepUCTMKA CTPOEHVIA LIBETKOB 1 M008B, OCHOBHbIE NPEACTABUTENV.

Mogknacc - po3uapl. Obuwas  XxapakTtepuctuka;  HepTbl cxoAactea €
MHOFOMAOAHNKOBBIMU U OTIAYNA OT HUX. AHaToMO-mopdonornyeckue, roxmmmuyeckue
W 6VONOrMUeckve 0COBeHHOCTY; NyTU crieumManmsalLnn CouBeTMii, LUBETKOB U MNOAOB.
MoaKnacc - po3uabl. Mopsakun: CanvMHAOBbIE, PYTOBbIE, IbHOBLIE, FEPAHNEBDIC. Obwas
XapakTepucTuka; CTpoeHune LBeTka W N10Ag; BaXHellLune npeacTaBuTenn, WX
X03RNCTBEHHOR 3HaveHKne, Noaknacc - po3ngpl.

Mopsakn:  KamMHEe/NOMKOBble, POCSHKOBbIE, PO3OLBETHbIE. XapakTepucTunka
OCHOBHbIX MPeACTaBuUTeNeil cemeiicT, 3HayeHue. Mopaskn MUPTOBEIE, 6060BOLBETHbIE,
OblWan xapakrepuctuka; Mopdonornyeckue u guonornyeckie 0COBEHHOCTY,
HanpaBneHWe 3BojlOUMKW. BaxHelwwre npeacTasutenn, WX poab B npupoge v B
XO35CTBEHHOW  AesaTenbHoCTW  Jenoseka. [logknacc - AamMunjbl. AHATOMO-
Mopdonornyeckme, 6UoxMMUUeckne W Buonornueckue ocobeHHOCTN. [lopaaku:
HOPWYHUKOBbIE, ryGoLBeTHble. BaxHeline npeacTtaBuTen, nx pone B npupoge u B
X03AACTBEHHOW AeATeNbHOCTU YenoBeka.

Mopsaakn ropeyasKkoBble, nacneHosble,  OypayHMKOBbIE. BaxxHenwne
NpeACTaBuTeNW, WX PONb B Mpupoae U B XO3SIMCTBEHHOW AeATe/IbHOCTU 4YefnoBeka.
Mopagkn - 30HTWYHbIE, BOPCAHKOBbIE. OCHOBHbLIE CeMencTBa, WX XapakTepucTuka,
npeacraBuTenn. 3HaueHne AN YeoBeKa. Mogknacc - acTepvabl. buonornyeckue
0COBEeHHOCTY, CTPOEHME LiBETKOB 1 MN0A0B, cUcTeMaTMyeckme CBAsU. XapakrepucTinka
OCHOBHbIX CEMENCTB, 3HauveHne, NpeacTasuTeni.
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Knacc OaHogonbHble, ObLLUas XapakTepucTvika, NPONCXoXAEHNE 0AHOCEMEHOTO0
3apogpllla; aHaToMuyeckue OcobeHHOCTY; BaXKHellne HanpasBieHUs 3BONOUUN.
CoBpeMeHHble B3rnaAbl Ha cucTematiky OAHOAONBHbBIX. Moaxknacc - anucmMatubl.
OCO6EHHOCTV MOMOXEHWS 3TOI rpynnbl B QUAOTreHeTUYeCKUX cuctemax. MpusHakn
NPYMUTUBHOCTM W Cneuvanusaumu B CTpoeHuW UBeTKa 1 NAoAa. OCHOBHbIE
npegcrasuTenu.

Moaknacc - nuanngel. Nopagok JiunneusetHble Kak Hanbonee UeHTpanbHas w
TUMUYHAA Tpynna OAHOAOMbHbIX; OBLLAA XapaKkTepucTvika;, HanmpasaeHus 3BOLY
BeretaTMBHbIX OpraHos, LUBeTKa, nao04a. CemetlictBo JlvneiiHole. COBpPEMEHHbIE
NpeACTaBNeHUs O CcUCTeMe  AUANeLBETHbIX. CemelicTBo  OpxuaHble.  [lopagku
CUTHUKOBbIE,  OCOKOBble,  3nakoBble.  O6Wasa  XapakTepucTyka.  AHAaToMo-
Mopdonormueckne U1 - 6uonornyeckme  OCOBEHHOCTH;  MPOWUCXOXAEHME  LBETKE,
Mopdonormueckas NPUPoAa 3apoApILLIa; BaxHellne NpeacTaBuTent; ponb B NpupoAe 1
NX 3HaYeHne B XO3ANCTBE.

Moaknacc - apeumnabl. ObLLaa XapakTepucTuka, npobnema cCUCTEMaTU4eCKoro
NOAOXeHWNa rpynnbl. MopaakKA NanbMOLBETHbIe, apouaHbIE. O6uiasi xapaKTepucTuka;
pacnpocTpaHeHne, aHaToMo-Moponormyeckie 1 6rnonornyeckmne ocobeHHoCTH; ponk B
NpUpoAe N 3Ha4YeHUe B X035ACTBe.

Feo60TaHMKa, NpeAMeT 1 CTPYKTypa Hayku. 3a4auv reoboTaHnKuy, MecTo B cncTeme
6UIONOTMYECKUX AVCLMMANH, OCHOBHbIE CBOWCTBA PacTUTeNbHOTO MNOKPOBa. MOHATYA
"$haopa" v "pacTnTeNbHOCTL". OCHOBHbIE NMOHATUA reorpadun pacteHunid. Apean B1AOB
pacTeHuidi U MeToApbl ero nsyyeHus. Tunbl apeanos. PacTuTeNbHLIA NoKPOB Poccun v
conpegeneHbIX rocyAapcTs. [oHATUA 30Ha/IbHOM, MHTPA30HaNLHOM W 3KCTPa30Ha bHON
pacTUTENBHOCTY. PacTUTeNbHbIE 30HbI U BbICOTHAA MOACHOCTL B ropax.

OCHOBHble BWUAbl aHanv3a Gopbl:  TaKCOHOMUYECKWH, - reorpauyeckui,
dnoporeHeTnuecknii. OCHOBHbIE KaTeropun BUAOB Npnt dnoporeHeTYeCKOM aHanuse.
dnopucTMueckoe paioHVpoBaHue 3emau. TloHATME O puToLeHose. PUTOLEHO3 Kak
LIeHTpaNbHbIA KOMNOHEHT 6uoreoLeHosa. DAOPUCTUYECKMUIA, SKOBUOMOPPHBIA COCTaB
pUTOLLEHO30B - OCHOBHbIE MPU3HaKW, OTpaxakouive dakTopbl 1X GOPMUPOBAHVIA.
MpUunHbI, OnpejensouiMe HEOAHOPOAHOCTV cocTaBsa PuToueHosa. HagsemHas w
NoA3eMHas ApYCHOCTb. BepTuKanbHbI  KOHTUHYYM. [Opu3oHTanbHas CTpyKTypd
GVTOLEHO30B, OCHOBHbIE MOHATUA. [MOHATUA MoandUKaumiA n cMeH B reoboTaHuke.
MepBUUHBIE 1 BTOPUYHbIE CYKLIECCUW PacTUTENbHOCTH.

KopeHHble 1 MpPOW3BOAHbIE GUTOLEHO3bI, CepuanbHble N KIVMAKCOBbIE
coobuiectsa. MoHATUE O pacTUTeNbHOM accoumaumm Kak OCHOBHOM cUCTEMATUYHECKON
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ejuHULE B GUTOLLEHONOTIW. JKoNnormyeckne dakTopbl. Knaccngpumkayma 3K0N0rn4ecknx
¢akTopoB. NpAMoe 1 KOCBEHHOE NX JeicTBUE Ha pacTeHus. SKonornyeckas amrninTyaa
1 SKONOrMYECKNiA apean Braa. XXusHeHHbIe GOpMbl (3x06noMopdel) pacteHuid. Cuctema
XM3HEeHHbIX dopM PayHKuepa.

Pasgen lll. 3konorvs

JKoNOrvsl  Kak  Hayka. [lpeameT, cojepxaHue U 33Aa4n  SKONOTWW.
B3a/MOOTHOLIEHVS 3KOMOMUM € APYrMU Haykamu. AUCLUWNAMHBI, NOrpaHuHHbIEe ¢
skonorueit. Buocdepa kak cneunduyeckan 060/0uKa 3eMNU U apeHa XnU3HW. [paHuLibl
6uochepsl B suTochepe, rugpochepe v aTMochepe. PyHKLMOHANbHbIE CBA3N B
6uochepe. Buocdepa Kak cpeaa o6uTaHmns denoseka. CUCTEMHOCTb XKU3HW.
cpesoo6pasytollas posib XnBbIX OPraHN3MoB, pasHoo6pasne GopM XM3HW Ha naaHere
3emns, YPOBHU OPraHmn3auuvt XnsHn. BMOTreHHbIVi KPyroBOpOT BeLLecTBa 1 3Heprun B
B, Mecto yenoBeka B 6uochepe.

dakTopbl  CpeAbl  0BUTaHWA  OPraHn3Mos (3xonoruueckne  GakTopbl):
a6uoTMYeckne, 6voTMYecKMe, aHTponoreHHble. Temnepatypa, Kak 3KONIOTNYeCKIIA
dakTop: TemnepaTypHble MOPOrv XU3HW, TennoobmeH. BansHwe Temnepatypbl Ha
6V0NIOrNUECcKMe PUTMbI PACTEHWI 1 XUBOTHBIX. [TOAKMNOTEPMHbIE 1 romMoioTepMHbIe
opraHn3mbl. TepMopusbl 1 ncxpodunbl. BoAd kak skonornueckunii gaktop. Boga Kak
BHYTPEHHSA CpeAa opraHusma.

DUINKO-XMMUUECKUE CBOVICTBA BOAB! KaK Cpejbl 06UTaHA PaCTeHWA N XNBOTHbIX.
MuHepanbHble CONN Kak 3KoN0rM4eckinii GakTop. BogHo-conesoit o6mMeH OpraHU3moB B
BOJHOM cpeae v Ha cywle. Fa30BbiiA COCTaB COBPEMEHHO aTMOChepbl M1aHeTbl 3eMs.
Kncnopog Kak 3KOAoruyeckvin $akrop. Fa3006MeH B BOAHOM W BO3AYWHOW cpeje.
OCHOBHbIE afjanTaLuy PacTeHWid W XMBOTHbIX, CBA3AHHbBIX C AbIXAHUEM. CeBeT Kak
sKonornueckuii daktop. CnekTpanbHbIA COCTaB COMHEYHOrO N3NyHEHNA. Buonoruyeckoe
AelicTBUE Pa3NnuHbIX YUYacTKOB CMeKTPa CONHEYHOro U3/yHeHWs. BAnsHue cBeTa Ha
6ronornyeckne puTMbl.

PU3NONOrMUECKas PEryNaumMs Ce30HHbIX ABNeHNIA. KocMnyeckas ponb 3e1eHbIX
pacTeHnin. KOHTPO/b 3eneHbIX PacTeHWiA 3a rasoBbiM COCTaBOM aTMocdepbl. O30HOBbIN
skpaH. [apHukoBbii  sddexT. Co3paHve  3eNeHbIMU pacTeHUsIMU  MepBUYHOV
Buonornueckoli  Npoaykuuv.  POTOCUHTE3  Kak  MEXaHu3Mm npeobpa3oBaHus
KUHETUYECKOW SHEpPryM COMIHEYHOro CBeTa B MOTEHUMaNbHYyo 3HEpPrnto XKVBOIO
BelecTBa (SHEPIVI0 XMMUUECKUX CBA3EIA). AjanTauumn Ha ypoBHE OpraHnsmMos.

Numutupyowme ¢aktopbl. [lpeaensl TONEPAHTHOCTU. [lnanasoH 3Ha4eHui
OCHOBHbIX QU3MUECKUX N XNMUYECKNX nokasarteneil (Temnepartypa, BAaxHoCTb, pH,
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CONeBOIA COCTaB U Ap.), B MPeAenax KoToporo BO3MOXeH GpeHOMEH XWN3HW Ha MnaHeTe
3eMd. JKonorndeckast Huwa (rno Ax. XaT4mHCOHY) Kak MHOroOMepHbI aHanor npeaenos
TONEPaHTHOCTU. 3HaUeHVe B3anMOAeCTBIUA $aKkTOpOB B UX BNNAHNN Ha OPraHn3Mm.

MonynsaunoHHas 3Konorus. lMoHaTe o nonyasuuu. Monynauyua Kak cucrema.
MonynaumMoHHas  CTPykTypa BuAa. [poCTpaHCTBEHHasa  CTPYKTypa nonynauun.
MpocTpaHcTBeHHasa AuddepeHunauma n dyHKLMOHAIbHAA NHTerpauva suaos pacTeHuit
W XMBOTHbIX. TloAjepXaHue nNpOCTPaHCTBEHHOW CTPYKTYpbl BWAOB. Perynayus
NIOTHOCTW HaceNeHus,

JleMorpaduueckas cTpykTypa nonynayuit. JntHaMmuka YncneHHocT nonynagui n
NonyAsaunoHHbIE LUKIbL. [lemorpaduueckuii noteHuman. lemorpapuueckue nMpamuasl
KaK oTpaxeHve gemorpaduyeckoro noreHuymnana. Skonorua coobiuects. CoobulecTso
(61oLeHO3) Kak cncTema. OCHOBHbIE BUABI MEXMNONYSLIMOHHBIX cBsA3el B coobliecTBax.
Tpoduueckas M NPOCTpaHCTBEHHasA CTPYKTypa coobuiects. Muilesas (Tpoduyeckas)
uenb. CeT NuTaHus. MOToOK BellecTsa U SHepruv no Tpodn4ecKoid Lienn, OCHOBHbIE
GYHKUMOHaNbHbIE  TPyMnbl  OPraHU3MOoB (Tpodpuyeckme YPOBHW) B 3KOCMCTEMAX:
NPOAYLEHTbl, KOHCYMEHTbI, peyLieHTbl.

Jkonormueckas H1wa (no Y. IATOHY) Kak MecTo BhAa B Tpodurueckoir CTpyKType
coobutecTsa. MexnonynsauMoHHbIe B3aMMOJencTBNa B coobliectee. XMULWHNYECTBO ¥
napasntnam. KOHKYpeHuus 1 MyTyanusm. KoMMeHcanmaMm U aMeHCanusm.
MpeAcTaBneHne O KOHCopuusix. Tomuueckue u Tpoduueckne CBA3N B KOHCOPUMAX.
JkocncTeMa Kak QyHKLUMOHANBHOE efViHCTBO COObLeCTBa 1 €ro Cpejpl obUTaHMA.
JVHaMWKa 3KONOTUYECKNX CUCTEM.

JKonormyeckas Ccykueccwsi. STanbl 3KOAOTMYECKON  CyKueccuy (cepuanbHbie
cTaguw). MepBrYHbIe 1 BTOPUYHbIE 3KoOrn4eckne cykuecnu. AncbanaHc npoaykunm v
LECTPYKUMM  KaK  MpUYvHa  MNepBUYHON  CykKueccnn. KnvmakcHoe (paBHOBECHOE)
coobuiectso. HapyweHue xoAa Cykueccunm nog  BAUAHUEM AHTPOMOreHHoro
BO3/ENCTBUS. 30HanbHble 3KOMOrnYeckne CUCTEMBI. dakTopbl, onpegensaoline
NPUPOAHYO  30HAaNbHOCTL ¥ BbICOTHYIO  MOACHOCTL  SKOCHCTEM. OCHOBHbIe
XapakTepPUCTUKN 30Ha/IbHbIX 3KONOTUHECKAX CUCTEM. Buochepa Kak 3KOCUCTeMa Camoro
BLICOKOrO YPOBHA. Yenosek 1 6uochepa. Bosgeicteme Yesoseka Ha buocdepy.

[lemorpaduueckmii  B3pbiB, BpemMA  Hayana U OCHOBHbIE NpUYHbIL.
[lemorpaduueckuii MoTeHUMan B pasBuTLIX 1 Pa3BMBAIOLINXCA CTPaHaX. CoBpemMeHHas
UYUCEHHOCTb HaceIeHUs 1 MPOrHO3 ANHAMUKA YNCNEHHOCTN HACce/IeHNA Ha 6anxanwme

AecaTnneTnA.
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[JeATenbHOCTb 4YenoBeka Kak skonoruueckuii ¢aktop. lMpuknajHele acnekTbl
SKONOFM. AGCOMIOTHAS 3aBUCUMOCTb YesioBeKa OT PacTeHNI 1 XMBOTHbIX, HACENAKOLLMX
Haly nnaHety. ®parmeHTaumns (pacuneHeHve) apeanoe BWAOB B pesynbTate
pacLUMpeHust Cenbxo3yroani, MOCeNeHnit 1 KOMMyHMKauuii venoseka. 3arpasHeHune
Ue/I0BEKOM BO3ZYLLIHOI, BOAHOV cpeabl 1 No4Bbl. OCHOBHbIE NCTOHHWKN 3arpA3HeH.

KpaTtkas Mctopust MpupoAonoib30B8aHWs OT PAHHETO 3emMneAenis 4o Hallinx AHen
KaKk WCTOpUA BO3AENCTBMA YenoBeKka Ha MPUPOAHYHD CPEAY. Teopust cuctem u ee
NpVUMeHeHNe B PeLleHUW 3KONOTUHECKUX 33AaH. KoMMbloTepHble MeToAbl 06paboTku
SKONorMueckol vHpopmauuu, Cratuctnyeckne MeToAbl MHOTOMEPHOTO aHanMsa W
ONMCAHS 3KONOTMUECKUX CUCTEM. [MHaMUYeckiie MOAEN 3KONOTUHECKUX NPOLECCOs,
MMUTaLWIOHHOE MOAGNMPOBAHUE B 3KOIOTMN. MPUHLMAMBI SKONOTNHECKOTO MporHo3a.

Mpo6nembl AMHamuku 6uocdepsl U €8 KOMMOHEHTOB. AHTPOMOreHHbIe
BO34ECTBUSA Ha KOMMOHEHTbI 610Chepbl. AHTPOMOTeHHbIE 3MEHEHWA 3HepreTn4eckoro
GanaHca 6uocoepbl. PutMuMKa U UUKINYHOCTD 6ronormyecknux npoueccos. Popmbl
PUTMOB. SHAOTEHHbIE W 3K30reHHble COCTaBNAIOWME PUTMOB. Mpo6nembl MEXaHV3MOB
6vionorMuecknx uacos. dotoneproguam. KoHuenuus Hoocdepsl. dopmupoBaHune
rnobanbHoil  3akonormm. KoHuenuua B3aMMOJeicTBMA  obliectBa U NPUPOAbL,
3KONOrnYyeckoe 3aKoH04aTeNbCTBo.

MpaBo MpVPOAONONL30BaHNA W NpaBoBO/i MeXaHW3M OXpaHbl OKpy>Xatouer
CpeAbl, lopuanueckas OTBETCTBEHHOCTb 33 sKonornyeckne npasBoHapyLlleHns.
JKOMOrMUECKMe MPUHLUMMBLI B PasuuHbIX  chepax npakTUYeckol AeaTenbHOCTY
YenoBeka, B NPOMBILLIEHHOCTH, CeNbCKOM XO3ANCTBE, CTPONTENLCTBE U T.A. OCHOBHbIE
HanpasneHusi NPUKNAAHOMA KONOrIA. SKONOTMA — HAYHHAS 6a3a pa3paboTku npobnem
paLMOHaNbLHOMO MPUPOAOMNONL30BaHNA 1 OXPaHb! npUPOAbl. AAanTuBHble $GOpPMbI
opraHnamMoB. Mopdo-3konornyeckne TUMbl, KASHEHHbIE dopmbl.  Knaccndukauyms
NpUCnocobuTeNbHbIX  GOpM.  IKOOrMHecKas knaccupukayma v cmcTemaTyvka.
JKoNOrMuUeckas 3KCrnepTM3a. DKONOrNYecknii MOHNTOPWHT. ViHTepnpeTauya OTHOLLEHWI
TLNA XULWHUK - XepTBa, NapasuT - X03aMH.

MpaBUAO  KOHKYPEHTHOrO  UCKNIOYEHUS. 3KCnepuUMeHTanbHbIM - aHanus 1
MaTemaTmueckoe MogenuposaHue $opm GUOTUHECKUX OTHOLIEeHW. Ypboakonorus.
PekpeaLnoHHoe  MPUPOACMONL30BaHNe.  JKonornyeckmne acrnekTtsl  60pbbbl €
3arpasHeHneM 6rnocdepbl 0TX0AaMUN PasANUHBIX GopM AesTenbHOCTY YenoBexa.

Mpo6nema PaAVoaKTUBHOTO 3arpAHEHUSA. JlecTpyKLMOHHbIe  Mpoueccsl B
skocucTeMax. MHoroo6passe 1M CAOKHOCTb COCTaBa  KOMIJIEKCa PeAyUeHTOoB B
3KOCMCTEMax PasHoOro Tuma. 3Konornuveckme NpUHLMANG OHUCTKNA, o6e33apaxvBaHns
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OTXOZ0B, CO3JaHMs 6e30TXOAHBIX MPOU3BOACTB.  DKOJOTWUYeckMe  MOCNEACTBA
VHTPOAYKLMK, NpesHamepeHHou 1 cnyyaliHol. KapaHTuHHas cnyx6ba. Jkonorndeckre
OCHOBbI OXpaHbl PEAKMX 1 McHe3aoLnX BA0B. OXpaHa reHeT4eckoro pasHoobpasus.
SKONOMMUECKME MPUHLMABI OXPaHbl MPUPOAbl. POPMbI U CTPYKTYpa OXPaHAEMbIX
TeppuTopwii. Posib OXpaHsieMbIX TeppUTOPU.

KOHLEMLMM YCTORUMBOro pasBnTVA, IKoaornyeckoe 06pasoBaHe 1 Bocnutaxme.
Mex/yHapoaHoe COTPYAHWYeCTBO B Pa3paboTke 3KOAOTMHECKUX npo6nem. fromeocras
nonynauwiA. Polb PasAvuHbIX $OpM  BHYTPMBUAOBBIX OTHOLWEHWW B romMeocrase
nonynaunii. DKONOTUYECKAA XapaKTepucTka XMAO.

KauecTBO MPUPOAHOMA cpebl U COCTOSHME MPUPOAHBIX PECypCoB: aTMOoChepHbIV
BO3/yX, NOBEPXHOCTHbIE BOAbI, 3eMe/lbHbie PecypChbl, PacTUTEIbHOCTL, XXUBOTHbIA MUP,
pajnaynoHHas 06CTaHOBKaA. Knumartuueckune 0COBEHHOCTH TeppuTopun.
[IMHaMUYecKme napameTpel NONysUnii. PernpoAyKTUBHbI/A noTeHuman. NiogosuTocTs 1
ceMeHHas NPOAYKTUBHOCTb. POXAaeMOCTb 1 CMepTHOCTb. CkOpOCTb pocTa MOnNYyNAUWIA.
PoCT NonyAsiuuli B orpaHuyeHHoi cpege. Temnbl pocTa NonNyAaLUA 1N YCIoBUs Cpejbt.

Paspen IV. Mnkpobuonorusa u BNpycoJsiorms

KpaTKWiA MCTOPUYECKWA OYepK CTaHOBNEHUA W pasBuUTAA MUKpobuonorum.
OTAVUNTENBHbIE MPU3HAKM 3yKapVOTHO 1 NPOKaPMOTHOMN KNeTkn. Bruabl MUKPOCKOMUM
U UX XapaKTepucTuka. VIMMepCcuMoHHble CUCTeMbl B MUKPOCKONAW. TeMHONONbHaA U
$a30B0-KOHTPACTHAs MVIKPOCKOMUK. JIIOMUHECUEHTHAsA MUKPOCKOMNVA. Opranusayms
MMKpO6MONOrnyeckx nabopaToprnin 1 X NOATOTOBKA K pa6ote. Mpasuna paboThbi C
KyNbTypaMmi MUKPOOPraHn3moB. Mukpobuonornueckue Kpacutenu. HeratvsBHas w
MO3UTKMBHasA OKpacka.

MpWroToBNeHWe fpenapata  «OTMe4aTok».  [lpurotosneHune npenaparta
«MUKPOKYNbTYpa». MpurotoBneHne GuUKCMpPOoBaHHbBIX NPenaparos. Criocobbl OKPaCKu.
MpuroToBneHve npenapatos ANA SN1EeKTPOHHOW  MuKpockonuu.  lpurotosnexHune
npenapaToB AR XMBbIX KYNbTYp MWKPOOPraHW3MOB. OTAenb! LapcTBa MNPOKapuoT.
XIMUUYECKUIA COCTaB MPOKApPUOTHOM KNeTKN. YNbTPacTPyKTypa HaKTepuancHOR KNeTku,
KnetouHas obonouka 6akTepuit. ®yHkumw UMM, LLapoBujHble popmbl 6aktepuid. L -
GOpPMbI, MUKOTJIa3Mbl. [a10UKoBUAHbIE GOPMb GakTepuii. M3BUTbIe popMbl BaKTEPUNL.

NoABUXHOCTL 6aKTepwii, CTPOEHME XIyTKa W TUMbl PA3MELLEHNS XTYTAKOB Ha
noBepxHOCTV GakTepuanbHOW knetku. Mpouecc cnopoobpasoBaHusa y Bakrepuid. Tunbl
pasmelleHns cnop B 6akTepuansHoW knetke. CyTe MeToAa OKpacku no Fpamy.
OcobeHHOCTU CTpOeHMns KNeTOYHOWM CTEHKW rpPaMnoNoXuTeNbHbIX 7
rpaMoTpuUaTebHbIX 6akTepuil. KneTouHblli MeTabonvam npokapwot. [loTpebHoCTY
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MpoKapuoT B NTaTeNlbHbIX BellecTsax. MoTpe6HOCTb MUKPOOPraHUM3MOB B (paKkTopax
pocTa. PepMeHThbl 1 VX po/ib B 06MeHe BellecTs NpokapuorT. MexaHu3Mbl NOCTYrIeHns
NMTaTeNbHbIX BELLECTB B KNeTKy NpoKapwoT.

MoTpe6HOCT  MPOKapWoT B MCTOYHUKaX — Yriepoaa v Pasae/neHvie
MWKPOOPraHM3MOB MO TWMY YrAEPOAHOrO NUTaHns POCT U hasbl pasMHOXEHUS KynbTyp
MUKpOOpraHn3MoB. [lyTu nosy4yeHus 3Hepru y MUKpPOOPraHnsMOB. AblxaHune
MWUKPOOPraHu3MoB. Tunbl 6poXeHUs. MeHTo30¢p0CdaTHLIN NYTb NOAYHEHNUA IHEPTUN Y
MWKPOOPraHn3MoB.

[AMKOAM3Z KaK MyTb TMOJyUYEHWs SHEpruv y MUKpoOOpraHvMsmMoB. BUOCMHTES
Yr1eBoA0B. BUOCUHTE3 NUNNAOB. BUOCUHTES HYKNENHOBbLIX KUCNOT. XapakTepucTuika v
Knaccupukaumua  APOxXCKed.  XapakTepucrtika  OCHOBHbIX npeacTaBuTeNIeid  Knacca
«/leTepOMULETbI». XapakKTepucTika OCHOBHBbIX npeacTaBuTeNeli knacca «3MroMnueTbi».
Xapakrepuctnka OCHOBHbIX npeacTaBuTeneil  Knacca «ackomumuetol”. 1o Kakum
NpU3HaKam cMHe3seNeHble BOAOPOCAN OTHOCAT K BakTepuam?

OAHOKNEeTOUHble GOPMbi LnaHobakTepuid. HuTuaTbie dopMbl LiaHobakTepuni
GakTepuil. Buabl  UMaHOGaKTepuid,  CrMOCOBHBIX K asotdukcaumm.  MUrMeHTbI
uMaHobakTepwin. Knaccupukaums nutatebHbIX CPEA no COCTaBsy. Knaccvdukaums
NUTaTeNbHbIX CPej MO  KOHCUCTeHUMM Knaccupukauma nuTatenbHelx  Cped  No
Ha3HaUeHUto. XapaKTepucTuka ynNnoTHUTeNeid nuTaTte/ibHbiX  CPes. MpUHLUNbI
MPUroTOBNAEHWA NUTATENbHBIX CPes,.

CTepunusaums ¢unbTpoBaHuem. TUHAaNM3aLMA v nacTepn3ayma. Ctepunusauyus
cyxuMm >xapom. CTepnusauns napom noj AasneHnem. Crepunusaumns rasoobpasHbimMu
BellecTBamMu U1 obaydyeHuem. Mcnonb3oBaHue fakTepuancHor WALl ANS
KYNbTUBMPOBAHS MUKPOOPraHM3MOB. MOCeBbl «ras0HOM», «WTPUXamu. Onpejaenexne
KONMUECTBa KNeTOK U 6uMoMaccel Hedenomerpuueckum Metogom. OnpejenexHue
6rioMacchl KNeTOK MUKPOOPraHn3MoB B3BELLUVBaHWEM.

OnpejeneHue KONMUECTBA KNETOK BbICEBOM Ha M/I0THbIE NUTATE/IbHbIE CPEeAb.
MoacyeT KNeTok Ha MeM6paHHbIX GunbTpax. MOACHET KNeTOK MUKPOOPraHU3MOB Ha
PUKCMPOBAHHBIX OKPaLeHHbIX Maskax. MpuMeHeHne CTaHAapToB MyTHOCTW. MoacyeT
KNeToK MUKPOOPraHW3MOB B CYETHbIX Kamepax W Kanuanapax MNeppunbesa. loces
MUKPOGAOPLI BO3AyXa 1 NOACHETHI KETOK MAKPOOPraHU3MOB.

OnpejeneHne KOAUYECTBA KNETOK BbICEBOM B KMAKME NUTaTENbHbIE CPEAbI.
Muvikpodnopa Bogoemos. Cnocobbl  KyAbTUBUPOBAHUA aHaspoboB. MyTareHsi,
MCnob3yeMsle AN MNOMYYEHVSs MYTaHTHbBIX KNeTOK MUKPOOPraHnsMOoB. OnpegeneHne
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KONOHWW. Onucatb $u3Monoro-6roxuMmnyeckne CBOWCTBA, WCMoMb3yemble  Npu
naeHTudnKaumn.

O6BACHUTL TEPMUHBI «MOpPOoBap», «GMOBap», «CepoBap». O6BACHUTL TEPMUHBI
«XEMOBap», «KynbTUBap», «ceposap». OBBACHUTL TEPMUHBI «BUA», «LLUTAMM», «K/IOH>.
Onucate Mopdonorvyeckme CBOWCTBA,  WCMONb3yembie  Mpu naeHTndunKaLmm
MWKPOOPraHM3MOB. BoblgeneHune YnCTbIX KyNbTyp MUKPOOPraHU3MOoB 13 OZHOWN KNeTKw.
OnpeAeneHve YUCTOTbl BblAeNeHHON KyabTypbl. Co3AaHne ycnoBu AnA BblAeNeHns
rpaMoTPULLATENbHBIX U TePMOGWIBHbLIX MVKPOOPraHM3MOB. KpyroBopoT a30Ta B
npupoAe C yvacTvieM MWKpoopraHusmos. [pouecc aMMOHMOUKaUMn ¢ y4acTnem
a3po60B. AMMOHUGUKALMSA MOYEBUHBI U €€ BO36yAnTENN. AMMOHNPMKALMA BENKOBBIX
BeLLecTs. [pouecc HUTPUGUKaLUK.

Mpouecc AeHnTpuduKaumn. Mpouecc asoTpukcaumn. Tpoecc asotdukcaumm c
yyacTveM CBOBOAHOXMBYLWMX B MO4YBE  MUKPOOPraHU3MOB. OkuncneHne  Xxupa.
YKCyCHOoKUC/ble HakTepuun, pynna enesobakTepuii. pynna cepobaktepuid. Mpynna
CBB. XapakTepuctuka 1 NpeacTasutenn  TUOHOBbLIX bakTepuii.  Ydactune
MWKPOOPraHn3MoB B KkpyrosopoTe ¢ocpopa. OkucieHve yrnesoAoB NAecHeBbIMN
rpn6amu. A3po6Hoe pasnoxeHue knet4aTkin. OKUCIeHNe UeNioNossl.

O6pasoBaHWe JIMMOHHOW KWUCAOTbl MeCHEBbIMA rpubamu. OkuMcneHne Xmpa.
YKcycHokncnble 6aktepun. CnvuptoBoe 6poxeHuve. bpoxeHne NeKTUHOBbIX BELLeCTB.
MOMOYHOKUC/bIE  reTepodepMeHTaTVBHble  MUKPOOPraHW3mbl.  MoNo4HOKMCAbIE
roMopepmMeHTaTUBHbIE MUKPOOPraHvusmel. MacnaHokucnoe 6poxeHue. CobCTBEHHO,
Mac/lSHOKMCIOe 6pOXeHMe W PasNoXeHvie NeKTUHOBbIX BeLlecTs. AHaspobHoe
pasfoXeHWe KneT4yaTku. BbpoxeHwe UeNNoN03bI. MponMoHOBOKKC/IbIE  BakTepuu.
MypaBbUHOKUCN0e BPOXeHNE. KpuTepui, NCnonb3yembie AN Knaccudunkaumm Bupycos.
TakcoHOMMS BMPYCOB. OT/M4YMe BUPYCOB OT APYTiiX XXWBbIX OpraHn3MOB. CrpoeHue
BUPUOHA. ALLeTOHOBYTNI0BOE BpOXKeHMe.

XapakTepucTuka npeacraButenei cepobakTepuii. TuUnbl CUMMETPUW BUPHOHA.
XapakTepucTika v nNpeactaBuTens TMOHOBbIX 6akTepuii. MO3NTUBHbIE N HeratuBHbIe
reHoMbl BUPVMOHOB. XWMUYECKWA COCTaB  BUPYCOB. OCOBEeHHOCTM  CeMeincTBa
peTpoBMpycoB. B3auMmogericteue Bupyca C KNeTKoW X03auHa. AMMOHWUPMKaLWS
6eNKOBbLIX BewecTe v ee Bo3byautenn. CTaany penpodykunn Bupycos. CnypToBoe
6poxeHne. lpouecc HUTpudukauum n ee BO36yaMTenn. B3ammopeicTeme ¢aros C
GaKTepuansHOM KNeTKoi. MonouHoKMcnoe GpoXeHue. Fpynnbl cepobakTepuic U
xeneszobakrepuid. JinsoreHums.
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ill. NEPEYEHb BONMPOCOB AJ151 NPOXOXXAEHUA BCTYNMUTE/IBHOTO MCNbITAHWNA

1.

® N O U A W

9.

10.
11.
12.
13.
14,
15.
16.

30010r1st KaK KOMMAeKCHas Hayka.

OCHOBHbIE NPUHLUWMbI KN1AaCCUPUKALNM XNBOTHBbIX.

Ob6uas xapakTepucTuka nojuapcrea MpocTeiwmne (Protozoa).

O6Lan xapakTepucTKa Iy4eBrKOB (Radiolaria) n conHeuHwnkos (Heliozoa).
0611aa XxapakTepucTnKa CTPOEHNS XIyTUKOBbIX (Mastigophora vnu Flagellata).
CTpoeHwue, pacnpocTpaHeHne v LUK pasBUTUA rperapuH (Gregarina).

06135 XapaKTepucTMka reMocnopuanil (Haemosporidia).

0O6as XxapakTepucTka BaXHeALWNX NOAKNaCCoB PeCHNHHBIX NHY30pNA.
DUNOreHNa 1 3KoNoruyeckas paamauyis NpocTenLumnX.

O6LLas XapaKTepucTka rybok Kak H3LWMX MHOTOKNETOUHBIX XXNBOTHbIX.
MonoxeHue ry6ok B CUCTEME XMBOTHbIX U BOMPOC 06 VX MPONCXOXAEHUN.
PasMHOXEHVEe U LMK Pa3BuTUSA CULMPOUNAHBIX Ha NMpuMepe aypeiviv.

06Las XxapakTepncTuKa KopannosblX NOANMNOB.

OCOBEHHOCTY CTPOEHWNSA LLECTUAYHYEBBIX MONNOB Ha NpumMepe aKTUHNNA.
dUNoreHNsa 1 3Konornyeckas pagmaums KUWe4yHONoa0CTHbIX.

[naBHeliluMe napasvTbl YenoBeKa W XWBOTHBIX M3 4uCna TPemartoj

(MeYeHOUHbI COCanbLUyK, NAHLETOBUAHLINA, KOLLIAYNA 1 KPOBSIHOM COCaNbLLMKN).

17. O6LLas xapakTepucTvka Konb4aTbix yepselt (Annelida).

18. OCcOB6eHHOCT OpraHV3aummn 1 06pas Xn3HU KUCTenepbix N ABOAKOABILLALWAX
pb16.

19. OcobeHHOCT OpraHusauunt 3eMHOBOAHDLIX (nOKpoBbI, KOXa, Ckenet W
MYyCKynaTypa).

20. OcoBeHHOCTM 0praHM3auMn  3eMHOBOAHbIX (MOKPOBbI, KOXa, CKenet W
MyCKynaTypa).

21. Oco6eHHOCTU  opraHvsauuMu  npecMbikatowyxes  (MOKPOBbI,  CKENET,
MycKynaTypa).

22. MNpouncxoxaeHune 1 3BoIoLUA NTUL,

23. OcO6eHHOCTU opraHmsaumy NTul (KoXa 1 ee Npou3BOAHbIE, TVMbI NEPLEB,

ckesieT, MyckynaTtypa).

24.

MPOUCXOXAEHMUE 1 3BOOLUS MABKONUTALLMX. OCO6EHHOCTV OpraHusauny,

TUNUYHbIE NPeaCTaBUTENN.

25.

OCOBEHHOCTV OpraHuMsauuy  maekonutawowux. (popma Tesa, Mokpossl,

CKeNeTHO- MbllWeYHas cucTemMa).
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55. O6LLan XapaKTepucTuka, MpouCXoXAeHue 0AHOCEMEHOro  3apodbllla,
aHaToMU4Yeckme 0co6eHHOCTY; BaxHere HanpaBneHnua 3BONOLUN.

56. Buocdepa Kak cneumduryeckas 060104Ka 3eMAN Y apPEHA XKU3HU.

57. FpaHuubl 61uocdepst B inTocdepe, ruapocpepe 1 atMmocdepe.

58, dakTopbl  CpeAbl  0BMTaHWA  OpraHu3MOB (3konorudeckne  GakTopbl):
abuoTunyeckue, buotTuyeckne, aHTPOMOreHHbIe.

59. DkoNOrMYeckas HuLwa (no Y. SAToHy) Kak MecTo B1Aa B TPOGUUECKOI CTPYKTYpe
coobLiecTBa. MexXnonynaLyoHHbIe B3aUMOARACTBUA B cooblecrse.

60. [lemorpaduueckas CTpykTypa nonynsuui.

61. CoobulecTBo (61OLEHO3) Kak cucTema.

62. [leATenbHOCTL YenoBeka Kak 3K0Nornyecknii gakTop.

63. KauecTBO NpWpoAHOW CpeAbl U COCTOSIHME  MPUPOAHBLIX  PECypCOoB:
aTMOCepHbI BO3AYX, MOBEPXHOCTHbIE BOAbI, 3€Me/lbHbIe PECypChl, PacTUTENbHOCTD,
XWBOTHBI MWD, paguaLoHHas 06CcTaHoBKa.

64. OTANUUTENbHBIE MPU3HAKM SYKapUOTHOW U NPOKaPUOTHOWN KNETKN.

65. OTAenbl LapcTBa NPoOKapwoT.

66. XUMMUeCKMI  CoCTaB MpPOKapuoTHOW  KneTky  oABMXKHOCTb 6akTepui,
CTPOEHME XryTWKa U TWUMbl pasMellieHns XryTMKoB Ha NOBEPXHOCTK 6aKkTepuanoHoOn
KNeTku.

67. depMeHTbl U UX po/ib B 0OBMeHe BelLlecTs MpoKapuroT.

68. TMMKONNU3 KakK NyTb NONYUYEHWA SHEPTAN Y MUKPOOPraHN3MOB.

69. OAHOKNETOUHbIE GOPMbI LiaHOBaKTepWiA.

70. OnpegeneHne NPOTEONUTAUECKOA  aKTUBHOCTM ~ MUKPOOPraHWsMOoB MO
06pa30BaHNIO BHEKIETOUYHbIX EPMEHTOB.

71. MyTareHbl,  WCNonb3yembie A48 NOAYyHEHUA MYTaHTHBIX  K/JEeTOK
MWKPOOPraHn3MoB.

72. Knaccudukaumsa MyTaunii No GeHoTUNNYeckum nocneAcTsuam.

73. OnpegeneHne aHTUBMOTNYECKOW aKTUBHOCTM NO METOAY araposbix 6104KOB.

74. KoHbloraums Kak cnocob nepeHoca reHeTMYeckoin nHpopmaumnn'y 6akTepunil.

75. OnpejeneHne 4YyBCTBUTENBHOCTM MWUKPOOPraHW3MOB K AHTNBNOTUYECKUM
BeLecTsam.

76. OnucaTb mMopdosornyeckre CBOWCTBA, UCMONb3yeMble Npu naeHTudunKaumu
MWUKPOOPraHN3MOB.

77. O6paszoBaHVe TMMOHHOW KNCNOTbI MAeCHeBbIMU rpubamun.

25



Iv. CnNnMcok PEKOMEHAYEMOIZ NNTEPATYPbI
Paspen |, Il. 3oon0rma 6ecno3BoHO4HBIX, 300/10TUSi MO3BOHOYHBIX

1. Aayga T. A., Kowaes A. . 300510r14 6ecrno3BoHOUHbIX. CaHKT-TeTepbypr:
NaHb, 2022, https://e.lanbook.co m/book/211739.
2, AHOXMHa, E. B., Tutosa, E. M. 3oonorns 6eCno3BOHOYHbLIX XUBOTHbLIX:

yueBHo-MeToguUeckoe nocobue. M.: Poccuiicknia yHusepeuTer ApPyx6bl Hapogos, 2018,
https://www.iprboo kshop.ru/105794.ht ml.

3. Aaypa T. A, Kowaes A. I, 30010T1A NO3BOHO4HbBIX. CaHkT-MeTepbypr: /laHb,
2022, https://e.lanbook.co m/book/211742.
4, [zepxunHcknii ®. 5., Bacunses b. /1., Manaxos B. B. 300n10r1a Nno3BOHOUHbIX:

yyebHuK. M.. Wspatenbckuii LeHTp "Akagzemna”, 2014. 465 c.

5. [muTpueHko, B. K., bopucoea, E. B. Uynenvna, C. . 3oonorus
6eCno3BOHOUHLIX: yde6Hoe nocobue. KpacHoapck:  Cubupckui degepanbHbIV
yHuBepcuTeT, 2017, https://www.iprboo kshop.ru/84347.htm |.

6. Koznos C. A., CnbeH A. H., Nsiies A. A. 30010115t MO3BOHOYHBIX XXNBOTHBIX.
CaHkT-TeTepbypr: laHb, 2022, https://e.lanbook.co m/book/223400.

7. Kyctos C. HO., TnagyH B. B. 300n0rvisi 6€Cno3BOHOHHbIX! yuebHoe nocobuie
Ans By30B. M.: lOpaiit, 2024, https://urait.ru/bcod e/540913.

8. PoavioHoB HO. A. 3oo0s0rnst MO3BOHOYHbIX: YyebHoe nocobue. M.
POCCWIACKUM  TOCYAApPCTBEHHbIA  arpapHbIi  3a04HbIA  YHWBEPCUTET, 2011,
http://www.iprbook shop.ru/20660.

9. Crapvikos B. ., EMueB A. A, BepHukos K. A., CTapunkosa T. M., bparumosa
[l. B. M0O3BOHOYHbIe XWBOTHble HOrpol (CMCTeMaTUKo-reorpapuyecknin CripaBovHuK).
CypryT: W3gatenscknii ueHtp Cyply, 2015. 58 ¢.

10.  SI3bIkOBa, . M. 300/10rvist 6eCno3BOHOYHBIX: KYPC NeKumnid. POCTOB-Ha-[loHy:
N3gaTenscTBo  HOXHOrO  ¢defepancHOro  yHUBEpPCNTETa, 2011, https://www.iprboo
kshop.ru/46957.htm |.

Paspgen lll. boTaHuka

1. Xyiikosa T. B. BoTaHuka: aHaTOMUA W mMopdonorua pacteHui. MNpakTukym:
VyeGHoe nocobue. M.. WspatennctBo  HOpaiit, 2019,  https://www.biblio-
online.ru/book/bota nika-anatomiya-i- morfologiya- rasteniy-praktikum- 441210.

2. NlenewkwnHa . A, Cepukoea B. W, KopHeeea O. C., Kanaes B. H.
CvicTeMaTiKa BbICLUMX PacTeHUli C OCHOBaMMW reoBOTaHVKK 1 repbapHoro Jena.
MpakTrkym: Yye6Hoe nocobue. BopoHex: BOpPOHEXCKIWIA rocyAapCTBeHHbIA yHUBEPCUTET
VIHXeHepHbIX TexHonorui, 2015, http://www.iprbook shop.ru/47478.
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