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. OBLLUME NONOXXEHUNA

1. HacTosiLan nporpamMmma cocTaB/ieHa Ha OCHoBe defiepaibHbIX roCyJapCTBEHHbIX
o6pasoBaTesibHbIX CTaHAAPTOB BbICLLIEro 06pa3oBaHVs No NporpamMmmam bakanaspuara u
nporpamMmmam cneuuannTeTa, n onpejenseT obLiee cofepXaHe sKk3ameHa npu npreme
Ha oby4yeHune No obpa3oBaTeIbHbIM MPOrpamMmMam BbicLLero ob6pa3oBaHns — NporpaMmam
maructpatypol B BY BO «CypryTCcKuii rocyfapCTBEHHbIV YHVBepCUTeT» (Janee -
YHusepcuTer).

2. BctynutenbHoe UCNbITaHWe HaleeHo Ha OLeHKY 3HaHWi noctynaroLmx au,
NMoay4dYeHHbIX M B XO4e OCBOeHUA NnporpamMm 6aKanaBp|/|aTa Z (I/IJ'IVI) cneuynannTeTa, U
Ha OTbop cpeAn MNOCTyMawLWMX AL, Hanbosee CMOCOBHLIX W MOArOTOB/IEHHbIX K
OCBOEHWIO MporpaMm MarucTpaTypbl B YHUBEPCUTETE.

3. BcrynuTtenbHoe ucnbiTaHWe NpoBOAUTCS B pamMkaxX HEeCKOIbKUX KOHKYPCOB (MO
COOTBETCTBYHOLWMM GOpMaM 1 OCHOBAM 06YyUYeHUs) BHYTPY OAHOM rpynmbl MarncTepckmx
nporpamMm n cAaeTca og4HOKPAaTHO.

4. BcTynuTtenbHoOe UCMbITaHWe NPOBOAUTCA Ha PYCCKOM A3biKe.

5. BctynutenbHoe UCMbITaHME MPOBOAUTCA OYHO W (UAKW) C NCMONb30BaHVEM
AVNCTAHLUMOHHBIX TEXHOMOTUIA (MPpY YCNOBUU UAEHTUMKALUY NOCTyNaroLWmnx npu caave
UMW BCTYNUTENbHbBIX UCMbITaHUN).

Il. MEPEYEHb TEM A4J19 NOArOTOBKW K BCTYNMUTENIBbHOMY UCTbITAHNIO

Paspgen |. Soonorus

Tema 1. 300510rnsa 6€CNO03BOHOYHbIX

300/10rMA Kak KOMMeKcHast Hayka. [pegmer v meTojosiorusa Kypca «300/10T71s
6eCcno3BOHOYHbIX». KpaTkne cBefleHns no Ucropun 3o0o010rum (Apuctotesb, IV Bek A0 H.
3., K. lnHHen, X.b. Jlamapk, Y. flapBuH 1 T.4.).

XVBOTHble B COCTaBe OpraHW4yeckoro Mwupa. [1poKapunoTbl ¥ 3yKapuoThl.
CoBpemMeHHasa cucTtemMaTnka X1UBOTHOro mmpa. OCHOBHbIe anHLl,Mnb| Knaccnoukaumum
XMBOTHbIX. O6Las XapakTepuctnka 6ecrno3BOHOYUHbIX >WBOTHbIX B MNPUPOAHbIX
Co0bLLecTBax, UX OXpaHa 1 paLmoHanbHOe NUCMOo/b30BaHMe.

O6was xapakTepuctuka noguapcrtea [lpocteniwve  (Protozoa). O6buas
MopdodursMonormyeckas xapakrepuctuka noaruna Capkogobie (Sarcodina). O6uas
Mopdodum3nonormyeckas xapakrepuctuka knacca KopHeHoxku (Rhizopoda), oTpsaa
AmeboBble (Amoebina) 1 oTpsig PakoBrHHble amebbl (Testacea). O6LLas XxapakTepucTnka

dopamuHndep  (Foraminifera).  XXusHeHHbld  uukn  ¢opamuHndep.  Obuias
XapaktepucTuka nyvesukos (Radiolaria) u conHeuHnkos (Heliozoa).




O6Llan xapakTepucTyka CTpOoeHMst XryTukosbix (Mastigophora wnnwn Flagellata).
O6Luan xapaKTepuCTMKa PacTUTeNIbHbLIX XIyTUKOBbIX. OCHOBHbIe OTPsAbl 1 3HayeHue
3eNeHbIX KIYTUKOHOCUeB B 6uoueHo3ax. O6uaa xapakTepucTnka >KUBOTHbIX
XTYTUKOBbIX. OCHOBHble OTpsAbl. MapasuTuyeckve KuHetonnacTugbl. OCobeHHOCTH
CTpOeHUs onannHoBbIx (Opalinata). Xn3sHeHHbIn umk. Obuie 0CoObeHHOCTN CTPOEHUS U
pa3BUTUS anvkoMniekcoB (Apicomplexa) B CBA3M € napasUTUYeCKUM 06pasoM XMU3HW.

CTpoeHue, pacnpocTpaHeHve W UuMkn passuTus  rperapuH  (Gregarina).
OcobeHHOCTN cTpoeHus kokumamin  (Coccida) B CBA3M C  BHYTPUKIETOYHbLIM
napasutuamom. O6LLas xapakTepuctuka remocropuauin (Haemosporidia). XusHeHHbIN
UMK ManspuiiHoro nniasmoausi. O6Las xapaktepuctrka nHy3opuii kak Havbonee
BbICOKOOPraHn3oBaHHbIx npocrenwmx (Ciliophora). CTpoeHmne 1 XnsHeHHble GyHKLM
nHdy3opuii Ha Npumepe Tydenbki (Paramecium). O6LLaA XapakTeprcTrKa BaXKHeALW X
NOAKNACCOB PECHUYHbIX NHPY30pUIA.

dUNoreHUs 1 3KONOrMYeckas paauvaumsa nNpocTenlnx. Teopun nNponcxoxaeHns
MHOTOK/IETOUHbIX XWUBOTHbIX (Metazoa). Obliaa xapakTepucTuka rybok Kak HU3LLIMX
MHOTOKNETOUHbLIX XNBOTHbLIX. Mopdoiornyeckme TUMbl CTPOEHUS ry60oK: aCKOHOUAHBIN,
CMHOKOUAHBIV U NeiKOHOWAHbIN. Pa3MHOXeHMe 1 pa3Butue rybok. MonoxeHve rybok B
cucTemMe XMBOTHbLIX M BONPOC 06 mx npoucxoxgeHnu. Obuias xapakTepuctmka tina
kuweyHononocTtHble (Coelenterata). OCO6EHHOCTN CTPOEHWUA TUAPOVAHBIX (HydroZoa).
OCO6EeHHOCTM CTPOEHMSI TUAPbl Kak OAMHOYHOro Moivna ruapouaHbix. Obulias
xapaktepuctuka cundoungHbix (Scyphozoa). PasMHOXeHWe W UMKA  pas3BUTUSA
cundounaHbIX Ha npumMepe aypenuun. O6LWaa XapakTepucTuka KopasioBbiX MONMOB.
OCO6EHHOCTU CTPOEHMS LLIECTUNYYEBbIX MOANMOB Ha NpuMepe akTUHUA. PUNOTEeHNS U
3KoJIornyeckas pagmaumsa KMweyHornoaoCTHbIX.

OcobeHHOCTU cTpoeHua rpebHeBukoB (Ctenophora) u mx dunoreHetTnyeckme
CBA3M C  KULLIEYHOMOJIOCTHbIMK. O6LWas  XapakTepucTuka  MAOCKUX  YepBeW

(Plathelminthes). OcobeHHOCTM opraHusauuu Typbennsapuii. OcobeHHOCTN CTPOeHWs
COCabLLMKOB, CBSI3aHHbIE C NMPUCNOCobaeHNEM K SHAOMapasnTUYecKomMy 06pasy X13HN.

FnaBHeliVie NapasunTbl Ye/loBeKa W XUBOTHbIX U3 YMCaa TPemMaTos (NeveHOYHbI
COCanblUMK, JNIAHLUETOBUAHbIA, KOWa4MiA W  KPOBAHOW  cocanblynku). Mop¢o-
6ronornyeckme 0CO6eHHOCTM IEHTOYHbIX YepBel, Ux knaccngpurkaums. NMponcxoxaeHne
n QunoreHeTMyeckme CBSI3M B TUMe MIOCKMX 4epBei. O6LWAA XapaKTepucTuka
nepBMYHOMOMOCTHLIX YepBeli (Nemathelminthes). OcobeHHOCTY CTpOEHUA COBCTBEHHO
Kpyrabix yepBeit (Nematoda). OCO6EHHOCTN OpraHu3aLun, PasMHOXeHUs, pasBuUTus U




XW3HEHHble UWK/bl HEMATOZ - MapasvTOB XWBOTHbLIX 1 YesoBeka. lNpoucxoxaeHve v
unoreHeTUYeCkMe OTHOLLEHWS NEPBNYHOMONOCTHBIX YepBen.

O6Lan xapakTepucTuka KosbyaTbix Yepseiin (Annelida). OcobeHHOCTV CTPOEHUS
MHOTMOLLETUHKOBLIX KOJIbUELIOB, Pa3MHOXeHne u passutme. OCO6eHHOCTU CTPOeHUS
Ma/oOLETVHKOBbIX KOJbUYeL0B, Pa3sMHOXeHue un passutue. Mopdodusnonoruyeckme
0COBEHHOCTVM  AOXAeBOro uepssi. Ponb  AoxzeBblx 4epsel B rpoueccax
no4yBoo6pas3oBaHUs. OCOBEHHOCTN OpraHu3aunn NUABOK B CBA3M C UX XULLHNYECKUM 1
noflynapasutTMyeckuMm o6pasoM  XusHu. [lpoucxoxaeHve W1 duioreHeTnyeckne
OTHOLLUEHWSI KONbYaTbIX YepBeil.

O6was Mopdodusmonormyeckas xapakrepucrika Mmoantockos  (Mollusca).
OCOBEHHOCTU CTPOEHUsI PaKOBUHHBLIX MOJUIIOCKOB M KX knaccupukaums. Oblias
XapakTepucTuKa 6PIOXOHOMMX MOUTOCKOB (Gastropoda). Knaccuukaums 6proXoHOrX
T MONMIOCKOB, WX  XapaKTepucTiika. OCOBEHHOCTM  OpraHusalyn  AByCTBOPYAThIX |
MOJIIIOCKOB, CBSi3aHHble C MasionoABMXHbIM AOHHbIM 006pPa3OM XMU3HW U MACCMBHbBIM
nuTaHnem. Knaccudbukaums ABYCTBOPYATHIX MOAMOCKOB. OCOBEHHOCTU  CTPOeHUs
FOIOBOHOMMX MOJUIHOCKOB  KakK MOABUMKHBIX MOPCKUX XULHWUKOB. ®uioreHvs w
3KoJiornyeckas pagnasmst MoJIIlOCKOB.

OCO6eHHOCTM  opraHmMsauuy,  Xapakrepusylwme  TUN  YIE€HUCTOHOTUX.
OCO6EeHHOCTU BHYTPEHHEro CTPOEHUA UNEHUCTOHOTrMX. OCOBEeHHOCTV OpraHun3auumu
TPUNOBUTOB — MCKOMAeMOii rpynbl YneHUcToHorvx (Trilobita). O6Las XxapakTepucTrKa
XabpoAbllallmMX KakK MepBUUYHOBOAHBLIX YaeHUCToHorux (Branchiata). OcobeHHOCTU
CTpOeHUsi pakoobpasHbix (Crustacea). OTANYUTENbHbIE OCOBEHHOCTU OpraHusauuu
XabPOHOrnxX 1 YeNntoCTeHornx. XapakrepncrTka OCHOBHbIX OTPSIAOB.

OTANUUTENbHBIE 0COBEHHOCTY OPraHN3aLIMn U Pa3BUTUS BbICLUMX PAKOO6Pa3HBbIX.
Knaccudukaums Ha oTpsabl. O6Liaa  XxapakTepucTuka MoATvna TpaxelHbIX Kak
CYXOMNyTHbIX ufeHucToHormx (Tracheata). OTAMuMTENbHbIE OCOBEHHOCTU CTPOEHMS
xenuuepoBsbix (Chelicerata). Oco6eHHOCTV opraHM3aummy nNaykoobpasHbIX Kak HaseMHbIX
XULWHbBIX XenuuepoBbiX. CuctemaTvka naykoobpasHbiX. OCHOBHble OTpsdpl, WX
Xapaktepuctnka. OCo6eHHOCTM opraHv3au MHOTOHOXEK KakK MOYBEHHbIX Ha3eMHbIX
YNIeHUCTOHOrUX. Mopdodusmonormyeckme 0COBEHHOCTU TYHBOHOrMX MHOTOHOXEK.
FnaBHelluMe MpeACTaBUTeNM, WX 3HauyeHue. Mopdonornyeckre 0CO6EHHOCTU
ABYMAaPHOHOMIX MHOFOHOXeK. MaBHelLne NpeAcTaBuTenu, Ux 3HaueHne. PUIoreHns 1
3KoNornyeckas pagmaumns B nofkiacce MHOroHoOXeK.

OCO6eHHOCTV BHELLHEro CTPOeHWSt HAceKOMbIX. BaxHeiiline Tumbl POTOBOTO

annapara HacekoMbix. BHyTpeHHee cTpoeHune HacekoMbix. OCOBeHHOCTN opraHusaumnm




CKPbITOYENIOCTHBIX ~ HAaCeKOMbIX  (BeCCAXKOBblE,  HOTOXBOCTKW,  ABYXBOCTKMW).
IM6puoHanbHoe pPasBUTUME HacekoMbIX. [OCTIMO6PUOHANBLHOE Pa3BUTME HACEKOMBbIX.
HacekoMble C HemnosiHbIM MnpeBpalleHVeM (TapakaHoBble, MPAMOKPLIIbIE, BECHSHKY,
TepMUTbI). HacekoMble C HeMoAHbIM NpeBpaLLeHneM (MoAeHKN, CTPeko3bl, PaBHOKPbIIbIE,
X060THbIE, K/10MbI, BLUM). HacekoMble C MOJIHbIM NpeBpaLLeHneM (XKyKu, ceT4aToKpbl/ble,
6a6ouku). Hacekomble C MOMHBIM MpeBpaLleHVeM (MepernoHYaToKpbible, ABYKPbible,
6noxn).

OCO6eHHOCTN OpraHM3aunmn UrIoKoXuX. BHyTpeHHee CTpoeHue UrIoKOXMX Ha
npumepe Mopckoil 3Be3zbl. Ob6Llas XapakTepuctuka OCHOBHbIX K/1aCCOB WUMTOKOXMX
(Mopckune nnnnu, obunypbl, MOpPCKME exu, rooTypun).

Tema 2. 300101\ NO3BOHOYHbIX

MoapasaeneHve 300/0rMun. 3agaym Hayku. Wctopmst 300/10TMU  Kak  Hayku.
CuctemaTuka Tuna XopaoBble, 06Liaa xapakTepuctuka Tuna. NpoucxoxzaeHue Tuna
XopgoBble. OCHOBHble 4epTbl OpraHMsauuu XopaosbixX. MpoucxoxaeHrie 1 3BOMOLNS
HU3LWKNX XOpA0BbIX.

CncremaTuka noAarumna BecyepenHble. OcobeHHOCTU opraHvsauumu
F0/NI0BOXOPAOBLIX (Ha MpuUMepe naHUeTHWKA). MoaTvn 060/04HMKN. OCcobeHHOCTH
opraHunsauum Acumamnii. Canbnbl, 0CO6EHHOCTU MX opraHnsaLmn. OCObeHHOCTU NMUTAHNUSA
1 pa3MHOXeHUst anneHAnKyNapui.

XapakTepuctnka noatuna [1o3BoHOYHble. OCHOBHble YeEPTbl OpraHuMsayuu
MO3BOHOYHbIX: (POpMbl Tena, MOKPOBbI, CKenerT, MyCKynaTypa). MpouncxoxseHue
MO3BOHOUHbIX. OCO6EHHOCTV OpraHMsaumMm M 06pas XW3HW KpyrnopoTtbix. O6Luas
XapakTepucTuka Hagknacca Poibbl. MponcxoxgeHne XpaLeBblX 1 KOCTHbIX Pbib.

ObLas xapakTepucTvka XpswesblX pblb. CucTemMatvka HagoTpsga AKynbl U
Hazotpaaa CkaTbl. XapakTepucTuka OCHOBHbIX npeactaBuTenein. OCo6eHHOCTH
OpraHu3aLMm XpsilleBbiX pbl6 (MOKPOBbI, KOXa, ckenet v Myckynatypa). O6uias
XapaKTepucTukKa knacca KOCTHbIX pbl6. CucTema nogknacca Jlonacrenepble pPbibbl.
OCO6EHHOCTN OpraHu3auMM 1 06pas XU3HU KUCTenepbiX U ABOSKOAbILLALLMX PbI6.
Hagzotpsig TaHOWAHblE; CUCTEMa, OCHOBHble npejcTaButTenu. lugpocTatmyeckue
0CO6EHHOCTU KOCTHbIX pbi6. OCOBEHHOCTM MOoBeAeHUs, 06pas XW3HW W 3HadeHune
KOCTHbIX pbl6 B BOAHbIX 61OLLeHO3ax.

MpoucxoxzaeHne  3eMHOBOAHbIX. Cuctema  6eCXBOCTbIX  3€MHOBOAHbIX.
XapakTepucTMka OCHOBHbIX MpeAcTaBuTenel. CuctemMa XBOCTaTbiX 3E€MHOBOZAHbIX.
XapakTepucTrka OCHOBHbIX NpeacTasuTeneit, OCO6eHHOCTV OpraHi3aun 3eMHOBOAHbIX

(MoKpOBbLI, KOXa, cKkeneT n MyckynaTtypa).




Obuwas  xapakTepucTuka  MPecMbIKaoWMXCAs  KaK  MepBbiX  HACTOALLMX
nepBUYHOHA3EMHbIX aMHUOT. [IPONCXOXAEHWE Y 3BOJIOLIMA NpecMblKatoLwmxcs. Cnctema
noaknacca AHancuza; XapakTepucTuka  OCHOBHbIX  npejctasutenei.  OTpsjg
KntoBoronoBble (reorpadus, opraHusauus). Cuctematvka OTpsiga  fAwepuvibl.
XapakTepucTvka  OCHOBHbIX  MpeacTasuteneid. Cuctematvka  oTpsga  3mew;
XapakTepurcTrka OCHOBHbIX  MpeAcTaBuUTeNeN. OcobeHHOCTU opraHusauyunmn
MpecMblIKakoLLmXcs (MOKPOBbI, CKesieT, MyCKynaTypa)

lpoucxoxaeHne u BBOH}OLJ,VIFI nTuy. OcobeHHOCTU oOpraHmsaunu HaAOTpﬂAa
MnaBatowme nTUUbl (reorpadus, XapakTepucTika OCHOBHbIX —MpejcTaBuTenen).
CTpayconoAobHble MTULLbI; CUCTEMATMKA, XapakTepucTnka OCHOBHbLIX NpeacTaBuTesei.
Otpsa MNyceobpasHble, CokonoobpasHblie 1 KypoobpasHbie. OcobeHHOCTU opraHusaumy,
XapakTepucTuka  OCHOBHbIX  npeacTaBuTeneri.  OTpsg  PxaHkoobpasHble w1
CoBoobpasHble. OcobeHHOCTU opraHusauuu, XapakTepucTmka OCHOBHbIX
npeactasuteneii. CucremMa  BOPOObMHOOOPA3HbLIX;  XaPAKTEPUCTMKA  OCHOBHbIX
npeacTaBuTeneii. Oco6eHHOCTM noneTa NTuy,. OcobeHHOCTY opraHM3aumy NTrL, (Koxa w1
ee Npou3BOAHbIe, TUMbI NepbeB, CKesleT, MycKynaTtypa). FoAoBble L/K/bl NTALL.

MponcxoxaeHne 1 3BosiOUMS MaekonuTarowmx. OcobeHHOCTM opraHusauun,
cYCTEMA N OCHOBHbIe MPeACTaBUTENIN K/I0a4YHbIX U CyMyaTbIX 3Bepeli. HacekoMosHble,
Kak Hanbonee NPUMUTUBHbIE MaaLeHTapHble MaekonuTatolme. Cucrema, 0CoO6eHHOCTH
opraHum3aumm pykokpbuibix. OTpsag Mpumatel. Ocoboe MecTo B CCTeME XNBOTHOMO M1pa.
Cuctema rpbI3yHOB, Kak Hanbosiee MHOrOUNC/IEHHOIM rpyrinbl MAEKOMUTAOWMX. XMLLHbIE,
K1MToOB6pasHble 1 nacToHorne maekonutarowme, OCo6eHHOCT opraHn3aunn, TUNnYHbIe
npeactaButenn. OCO6eHHOCTM OpraHM3aLm MAEKONUTaKLWMX. (popma Tena, NoKpPoBbI,
CKeNeTHO- MbllleyHas cuctema). OCOBeHHOCTM MOoBeAeHWss W1 06pas  XU3HU
MaekonmnTarwLmnx.

MTuubl KpacHo kHUrv Poccniickoii Pesepaumm, BCTpeyaroLlecs Ha Tepputopumn
XMAO (kpaTkas xapakTepuctuka). Poiobl XMAO (cucTema, xapaktepucTnka OTAeNbHbIX
NpejcTaBuTeNEN, OXPaHSiEMble 1 MHTPOAYLIMPOBaHHbIE BUAbI). MaekonuTtatowue XMAO
(cucTema, oxpaHsieMbie XXMBOTHbIE).

JBONIOUMS MNULLEBapPUTENbHON CUCTEMbl MpeAcTaBuTeNierl Tuna XopAoBble.
DBOMOLMS AbIXaTe/IbHOW CUCTeMbl MpeacTaBuTenen Tuna XopAosble. DBOJOLMSA
KPOBEHOCHOW CLUCTeMbI MpeAcTaBUTeNe TUMa XopAoBble. DBONOLMA HEPBHOW CUCTEMbI
npeAcTaBUTeNeR TMa XopAoBble. DBOOLMS BbIAENINTE/IbHOV CUCTEMbI MPeACTaBUTeNen
Tna XopAoBble.
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Pazgen |l. boTaHuKa

Tema 1. AHaTOMUA 1 MOpdONOrUA pacTeHWU

BoTaHMKa - HayKa O CTPOEHUWN 1 XN3HW PacTeHWi 1 1X cOobLLecTB (PUTOLEHO30B)
Kak KOMMOHeHTOB 61ocdepbl. OCHOBHbIE pa3jesibl 60TaHNYeCKOn HayKn. SKOIornyeckas
PO/lb PacTUTENbHOrO MOKPOBA, 3HaYeHVe pPacTeHWlr B OCYyLLEeCTBAEHUN KPYyroBopoTa
BewectB. CTpoeHse pacTuTebHbIX KAeTok. CxoACcTBO WX W OTAM4YMEe  OT
NPOKaPNOTUYECKOI N XNBOTHOM KNETKU.

OCHOBHble XMMUYeCcKMe BELLeCTBa, BXOAsALMe B COCTaB LUTOMNNa3Mbl. OCHOBHbIE
CBOVCTBA LIMTOM/a3Mbl XMBOW KNeTku. Bakyonu u ux passutuve. KneTouHblll COK U
BXOZALlMe B ero cocraB BellecTBa. [MnasmMonvs v JensiasmMosing, Bbi3biBakoLmMe KX
BellecTBa. Tunbl naactug, nx Gopma, pacnonoxeHvie B kieTke 1 6uonornyeckas posb.
MUrmMeHTbl NiacTUA. PasfvuHble BellecTBa 3anaca WU ux Tumnbl, GOPMbl OTIOXEHUA ”
PacrnosioXeHne B pacTuUTebHbIX KeTKax. POpMbl OTIOXKEHVA MYHEPa/ibHbIX BELLeCTB.

PacnonoxeHue sagep B knetkax. Ponb aAgpa B knetke. CTpoeHue s4pa B
NHTepknHese. CTpoeHMe W 6uonornyeckoe 3HadeHve XpomMocom. ®Pasbl MUTO3a.
MpUHLMNANbHLIE OTINYMS MEXZY MUTO30M 1 Melio30oM. Pasbl Meiiosa. MNpodasa u ee
0COBEHHOCTU.

O6paszoBaHue KJIeTOYHOM CTEHKM, ee COCTaB 1 CTpoeHune. MNepBuYHble, BTOPUYHbIE
N TPETUYHbIE C/IOU KNEeTOYHON 06010UKW. TUTbI MOP U UX pacnpejeneHine B 3aBUCMMOCTH
oT oyHKUMI kneTok. CTerneHb M XapakTep YTO/LEHUA CTeHOK KAeTOK B CBA3W C uX
dyHKUMAMK. OfpeBecHeHMe, OornpobkoBeHWe, KyTUHU3aLUWs, OCAN3HEHWE K/IETOYHbIX
CTEHOK.

PacTuTenbHble TKaHW. [MpUHUMNBLI  Knaccndukaumm  pacTUTeNbHbIX TKaHew.
Cuctema o6pasoBaTe/ibHbIX  TKaHel. MepucteMbl anukaabHble, f1laTepasbHble,
UHTepkanspHele. [lepBUUHbIE U BTOPUYHbIE MeEpUCTeMbI, UX ULUTONOTNYecKue
ocobeHHocTU. CncTeMa MOKPOBHbIX TKaHel, WX obuias xapakrtepuctuka. QPyHKUMS
3NUAEPMUCA, CTPOEHME OCHOBHbLIX 3MUAEePManbHbIX KNeTok (pasmepsbl, popma KNeTok,
CTpOeHMe 60KOBbLIX CTEHOK, CTPOEHMeE KYTUKY bl 1 BOCKA, OCHOBHbIE CBOMUCTBA KYTUKY/bI).
CTpoeHue 1 OYHKLUUM YCTbUL, WX PacrosioxeHune B Tesie pacTteHus. Tunbl YCTbULL
ABwxeHue ycTbuy, TpuxoMbl. Knaccndukauums TpUXoM. 3HaueHne TPUXOM A/1s PacTeHMs.
MNepuaepma.

CTpykTypa “ O¢YHKUMN OCHOBHbIX K/IETOK, BXOAALIMX B COCTaB Nepuaepmsbl.
Pa3BuTMe nepugepmbl. YeueBnukn. Kopka, cBOMCTBa, coctaB u ¢yHKUMKU. CucTema
MeXaHNYeCcKnx TKaHell, 0CO6EHHOCTM X PACMOIOXKEHNA B OpraHax pacTeHwid, obuias

xapakTepuctuka. CTpoeHMe U CcBONCTBA KoOMneHXUMbl. CTpoeHMe U CBOWCTBA




CKNEPEHXUMbI, TepBMYHas, BTOPWYHAs CKaepeHxnMa. CTPOEeHWe, PacrnosioXeHue v

PyHKUMM  cknepena. CucTemMa  acCUMWUAALMOHHBIX M 3anacaromx  TkaHew, ux

PacrnosioXeHne B PacTeHUsiX, OCOBEHHOCTWN CTpoeHus Kaetok, ¢yHkumn. CTpoeHue,
pacnofioxeHne 1 OyHKLMM BO3ZYXOHOCHOW W BcacbiBatowlelt napeHxmmbl. Cuctema
MPOBOAALMX TKaHel, oblue CBOWCTBA NPOBOAALMX TKaHeW, BOCXOAALLMA U
HUCXOAALWMA TOKM, Kcmnema, OCHOBHble 3/1eMEHTbI, BXOAsLMEe B COCTaB KCUIEMbI.
XapakTepucTuka Tpaxens u cocyos. OkaimieHHble nopbl 1 nepdopaunn. peBeciHHbIe
BOJIOKHA W MapeHXUMHbIe 3/1IeMEHTbI, BXOJALLMEe B COCTaB KCWjiembl. VX CTpoeHue,
pacnonoxeHue n ¢yHkumn. TunoobpasosaHue.

®/103Ma, OCHOBHbIE 3/IEMEHTbI, BXOAsLIME B COCTaB ¢pI03Mbl. XapakTepucTuka
CUTOBUAHbBIX KNETOK 1 CUTOBUAHBIX TPYHOK. XapakTepucTmnKa KNeTok-CryTHWL, UX POJib BO
$N03MHOM TOKe. XapakTepucTuka nybsiHbIX BOJIOKOH W Jy6AHOW MNapeHXUMbl.
XapakTepucTka NpoBOAALLMX My4ykoB. Ponb npokambuss v Kambus B obpasoBaHuU
ny4koB. OTKPbITbIE U 3aKPbiTbie MPOBOAALLME MYyYKU. TUMbl MYyYKOB B 3aBUCUMOCTU OT
PacrnonoXeHns B HUX Kcuaembl U $1o3mbl. CUcTeMa BblAeNNTEeNbHbIX BELLEeCTB.

HapyXHble (3K30reHHble) 1 BHYTPeHHWE (3HAOreHHble) BMECTUINLLA BblEeNEHWN.
OCOBeHHOCTY X 06Pa30BaHUA 1 CTpoeHUst. OCHOBHbIE BELLECTBA-CEKPEeTbl PaCTEHNIA.

Mopdonorns n  knaccuumkauma  Aucta.  Tunbl  XUIKOBaHUS  JINCTBEB.
dopMupoBaHME  NINCTbEB.  SIpycHble  KaTeropuyM  UCTbeB.  [eTepodunnus.
JluctopacnonoxeHue (punnotakcuc). JInctoeas mosamka. AHaTomus nucra. CTpoeHwne
NPOBOAALLMX NMYYKOB. YCTbULA N UX CTPOEHME N NMPUHLNMNbI AeACTBUA. MeXKNETHUKN,
BO34yXOHOCHbIe NoaocTn. MeTamop$o3bl MCTa.

KopeHb, ero ¢yHkumu. Knaccndukauma KopHer no ¢opme, Mo OTHOLLUEHWUHO K
cy6cTpaTy, No NPONCXoXaeHu0. Knaccndukaumsi KOpHEBbIX CUCTEM MO NMPONCXOXAEHWIO,
no ¢opme. 30HbI MONOAOro KOpHS. Mepuctema KopHs. [epBUYHOE CTpPOEHUEe KOPHS.
MepBUUHanA Kopa, CTPOeHMe 3HA0AEePMbI. LieHTpanbHbIA LMANHAP KOPHS, OCOBeHHOCTH
3a/IOXKEHUA U PasBUTUA MPOBOAALLMX TKaHe KOpHS. BTopnuHoe yTonlleHUe KOPHS.
MeTamopdo3bl KOpHEN 1 UX cneyyanmsaums.

Mober. Mopdonornyeckoe pacuneHeHne nobera. CtpoeHmne KOHyca HapacTaHusa y
CMOPOBbLIX N CEeMEHHbIX PacTeHWid. BepxylleyHblii 1 WHTepKansapHbIA pocT robera.
MOYKM, NX CTPOEHME, PACMO/IOXEHME 1 PO/b B XXU3HU pacTeHns. MeTamop¢o3bl Moberos.
MNobern Kak opraHbl 3arnaca, ecTecTBEHHOro u WCKYCCTBEHHOro BEreTaTMBHOIO
pasMHoXeHusA. Ctebenb, ero pyHkumn. OcobeHHOCTV Mop¢OIoTUN U aHaTOMUKN. 30HbI
cTe6/1s1: MepBUYHast Kopa W LEeHTpanbHbI LUAAMHAP (CTena), ux crpoeHve. CtenapHas

TEOPUA U pasBuTE PasHbIX TUMOB CTenN. Oco6eHHOCTU CTpOoeHUs cTebns XBOWHbIX.
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Bo3pacTHble M3MeHeHWs, A4p0, 3a6010Hb. CTPOEHWE MHOTONETHUX CTebnel
APeBeCHbIX pacTeHuit. dopMmupoBaHve nepuaepMsl. CTpoeHue cTebns ABYAO/bHbIX
TPaBAHUCTbIX PacTEHWIA. MepBrUHOE CTpoeHMe. BTopunuHoe ctpoeHune. CTpoeHue cTebsis
OAHOZONBbHbIX PacTeHUNA.

Tunbl pa3MHOXeHUs pacTeHnii. CNocobbl BereTaTMBHOIO pasMHoXeHus. lNonosoe
BOCMPOM3BEAEHME BbICLUMX pacTeHWi. Twunbl nososoro npouecca. CemeHHoe
pasMHOXeHne BbICLIUX pacTeHunid. CTpoeHne cemsanoyek. Mera 1 MUKpocnopodusbi
rosiocemMeHHbIX. MeracrnoporeHes 1 MMKPOCMOPOreHes, pa3BnTe MY>XXCKOro 1 XXeHCKOro
rametoouToB. YepesoBaHMe ranfouAHbIX U AUMIOUAHBIX reHepauuii (rametopuTa U
cnopoduTa) 1 cmeHa sigepHbIX ¢as B Lukae pasBUTUS BbICLLUX pacTeHWi. Paseutme v
CTPOEeHMe raMeTopUTOB (3apOCTKOB). XKeHCKMEe 1 MyXCKUe rameThbl.

MonoBoli NpoLecc YCI0BUSt ero oCyLLecTBeHNs. LIBeTOK KaK penpoayKTUBHbIA
no6er nokpbiToceMeHHbIX. Mopdonorva LBeTka. OKONOLBETHUK MPOCTOA U JBOVNHOW,
ero CTpoeHue, npoucxoxaeHve n GyHKUUN. AHAPOLIEN, FMHeLel, PacrnoioXeHne Ux
3/1IeMEHTOB Ha LBETOHOXKe. LiBeTeHve 1 onblieHWe. AreHTbl  OMbUIEHUS.
MpucnocobneHre ULBETKOB K pasHbiM cnocobam onblneHusa. CamoonbiieHne wn
nepekpecTHoe onblieHue. [lnxoraMmsa 1 retepocTuavs, Ux ronornyeckoe sHayeHue.
[lBOiHOe ONNOLOTBOPEHMEe, pasBuUTUE 3apodbilla W 3HAoCNepMa, ¢opMupoBaHue
CeMeHU 1 NNoja, Ux buonoruyeckoe sHaveHue.

CTpoeHue ceMsiH. 3apOoAbILLn CMOPOBbIX 1N CEMEHHbIX PacTeHui 1ux passutne u
cTpoeHue. NpopacTtaHue cemaH. CTpoeHre NpopocCTKa. OHTOreHes pacteHus. 104, ero
passuTne. Mopponorunyeckoe pasHoobpasue NA0A0B 1 NPUHLAMLI UX Knaccudukauun.
Meprkapnuii, ero cTpoeHne 1 b1oIornyeckoe 3HavyeHme.

Tema 2. CucTemMaTrKa HU3LLNX pacTeHui 1 rpnbos

CuctemMaTtumka Kak HayKa, ee 3HaueHuUe, MeCTo B cucrtemMme BUoNornYecKnx HayK.
TakcoHOMUMYeckne paHry (kateropun) M TakCOHOMWUYECKME eAnHWLbl. 3Ha4veHune
CUCTEMATUKU PacTeHWiA, kpaTkas ncrtopus. CUCTeMbl NCKYCCTBEHHbIE, eCTeCTBEHHbIE W
dunoreHeTnyeckme. OCHOBHbIE MPUHLUUMBI U MpaBuia 60TaHUYeCKor HOMeHKNaTypbl.

ObLian xapakTepucTMKa CUHe-3e/leHbIX BOJOPOCNeN, pasjeneHne Ha Knaccol.
MpeacTaBUTENN CUHE-3e/1eHblX BOAOPOC/e, pasHoobpasne CTPOeHUs, PasMHOXEHNS.
KpacHble Bogopocnn. O6bem oTgena, obuwias xapakrepucruka. [lpeacrasuteny,
CTpOeHue, pa3sMHOXeHMe.

OTgen 3eneHble BOAOPOCAU, AeNeHMe Ha K/acCbl, NMopsaaku. BonbBOKCOBbIE Y
NPOTOKOKKOBbIe. [lpeAcTaBuUTENN, OCOBEHHOCTU CTPOEHWs, PasMHOXeHWs. [lopazok

YNOTPUKCOBbIE U ClAq)OHOK}'IaAVIEBbIe! XapakTtepuctuka, npeagcrasutenu, ocoB6eHHOoCTU
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pa3MHOXeHWs. KoHbroraTbl: MOpAAKKW, NPeAcTaBuTeNnn, 0Co6eHHOCTU cTpoeHus. OTaen
AnatomoBble Bogopociv., O6bem oTgena. lpeAcTaBuUTENN, OCOBEHHOCTU CTPOEHWS,
pasMHoXeHusi. OTgen 6ypble Bogopocan. Ob6bem oTgena. O6uiasi xapakrepucTuka.
MpeactaBuTenn. XM3HeEHHbIA UWKA, pa3BUTUeE, CTPOeHMue, pasmMHoXeHue. [opsagok
rereporeHepaTHble. CTpoeHue, OCOOeHHOCTM [ONOBOrO rMpouecca, YepefoBaHue
nosoBoro criopoduta 1 rametoputa. MpeacTaBUTENN LIMKIOCMOPOBLIX, 0CO6EHHOCTY
pa3BuTUA, NPOLECC OrJIo40TBOPEHUS.

Otgen rpubbl - obbem oTgena. [leneHve Ha kacchbl. O6LLas XapakTepucTuKa.
OCO06eHHOCTN pa3BUTUS, Pa3MHOXeHMe, becnonoe, nonosoe. Knacc XuTpuanoMULETbI.
O6bem Kknacca w xapaktepuctuka. [lapasvTbl pacTeHWd, UWKA WX PasBUTUS,
pasMHoXeHue. Knacc oomumueTtbl. Ob6Lias xapaktepucTuka. Mopsaaku. lNpeactaButenu,
OCOBEHHOCTM  pasBuUTUHA, pasMHoOXeHue. Knacc 3uromuuetsel. [peacTaBuTenn
canpoTtpo¢oB 1 napasutos. becnosoe 1 nonosoe pasmHoxeHwue. Mopagok Mucorales:
CTpOEeHMe TafiIoMOB, 06pas XU3HW, 3BOJIOLMS 6eCrnonoro 1 NoJsIoBOro PasmMHOXeHMs.
reTepoTanin3M 3UroMuULEToB. Bbiclune rpnbbl. O6bem, cTpoeHue. CymuaTtbie rpubbl,
npeactaeutenn. PasmHoxeHuWe 6ecnonioe, nosioBoe. Knacc ackomuueTbl. [lonoBou
npouecc U GopmumpoBaHue cymok. [leneHne Ha noaknacchl. Jpoxokun 1 TapprHOBbIE
rpybbl, Kak NpPeacTaBuUTeNIN rolocyMyaTbiX. CTpOeHWe, 06pa3s XN3HU, XN3HEHHbIV LK.
Knacc geiitepomMuuetbl, 06bem knacca, pasmMHoxeHuve. NpejctaButenv Bo3byamtenei
3a6oeBaHNA  pacTeHuii. Knacc 6asuamanbHble  rpubbl.  XosobasuananbHble,
rMMeHOMULETHI. Mpolecc pasMHoXeHust. MpeactaButeny. lomoBol rpub. XU3HeHHbIN
LUUKN pa3BuTus. JInHeliHaa uan ctebneBas pxaBunHa. XXU3HEHHbIN UMK Pa3BUTUS U
Cnoco6sl Pa3MHOXeHU s n 3apaxeHus pacTeHui. FacTepoMuLieThI.
dparmobasngmanbHble rpubbl. XXU3HEHHbIV LK rONI0BHEBbLIX rP1boB, NpeAcTaBuUTeNy,
0CO6EeHHOCTU 3apaxeHus pacteHuin. Otgen cauzeBuku. OCOBEHHOCTU CTPOEHUS.
MpeactasuTenu. XU3HEHHbIW LMK napasunTa - rnaasmagnogdopa.

NInwaiHukn. KOMNOHEeHTbl ANWANHUKOB, MOP}OJIOrKs, aHaTOMUs, 3KONOrus n
dum3monorns NMWanHnKoB. PasMHOXeHue. BaxHelwwne npeAcTaBUTENIN OCHOBHbIX
mMopdonorMyecknx rpynn  AMWanHUKOB. Knaccbl NMWaNnHWUKOB. [peacTaBuTeNN.
Mopdonornyeckmne oCo6eHHOCTN CTPOEHUS.

Tema 3. CucTeMaTKa BbICLUMX pacTeHUi

O6Las XxapakTepucTnka BbICLUMX Ha3eMHbIX pacTeHur. OCO6eHHOCTM Ha3eMHbIX
YCNOBWIA, UX BAUSIHWE Ha GOPMUPOBaHNE aHATOMNYECKUX N MOPHONOTNYECKNX CTPYKTYP

pacTeHunii. dBontoums rametodumTa 1 cnopoduta. OTAes bl BbICLLIUX PACTEHUNA.

Otgen mMoxoo6pazHble. Ob6uwas  xapaktepuctuka. OnnogoTteopeHune U
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obpasoBaHue crnopoduTa. Knacc - neyeHOUHUKW. LIMKN pa3BuTUS Ha npumepe
MapLUaHLuMMm MHoroobpasHol. Knacc bpueBble mnm Hactoaue Mxu. [leneHue Ha
noAknaccel. 3eneHble Mxu. XXU3HEHHbIA UMKA Ha npumepe noamtpuxyma. CparHosblie
MXK, aHaToMo-MopdonorMyeckass XapakTepuctvmka. Pas3Butve CParHOBbIX MXOB.
Cocyanctble criopoBble pacTeHus. O6bulas xapakTtepuctuka:: PaBHOCMOpPOBblE U
pasHoCnopoBble pacTeHus. CTpoeHne cnopoduTta 1 rameTopuTa.

OTaen nnayHoBMAHble: BO3HMKHOBEHME U 3BONIOLMSA, 06LLAA XapakKTepuctika.
Knaccel nnayHoBUAHbLIX. Mopaaky niayHoBble, LUWIbHWKOBbIE, CeNlarHe ioBbIe.

Otzen xBolleBuAHble. [poncxoxaeHve, obLas xapakTepucTnka XBOLLEBUAHDIX,
nx 3HauveHuve. AunddepeHumaLmsa CNOPOHOCHbBIX 1 BereTaTuUBHbIX Mnoberos. AHaTOMO-
Mopdonornyeckme oCobeHHoOCTU.

OTAen nanopoTHUKOBUAHbIE. O6LLAs XapaKTepucTuka: CTpoeHve criopodputa u
rametoduTta, pasMHoxeHume. OCHOBHble TakcoHbl. Knaccel MapcuneeBble 1
CanbBUHMEBbIE. Knacchl Y>KOBHWKOBBIX, MapaTTUeBbIX, NoOAMNOAMNONCUA,.
Xapaktepuctnka Mopdoaornyecknx, 3KOoJornyeckmnx oco6eHHo;Tel7| npeacTaBsuTenen
noAMMNoANONCUA.

OTgen ronocemeHHble. 3HayeHue, buosiormyeckne npermMyLecTBa CEMEHHbIX
pacTeHnin nepes CrnopoBbIMU, aHaTOMO-Mopdonormyeckne npusHaku. PenpoayKTuBHble
OpraHbl rO/IOCEMEHHbIX: CTPOEHMe, pasBUTUE cemMsaA3adaTtka Ha MnpuMepe COCHbI
06bIKHOBEHHOW; CTPOEHME CeMEHMU, MblibLbl, WnLeK (cTpobuios). OCHOBHbIE TaKCOHbI
ro/loCeMeHHbIX. XapakTepucTrka K/1acCoOB TrOJIOCEMEHHbIX! Ce@MeHHble MNanopPOTHUKWY,
CaroBHMKOBbIE, TMHKrOBble, THeToBble. Knacc XBOWHblE: MOPAAKW apaykapueBsblX,
KMMNapucoBbIX, TUCCOBbIX, MOAOKaPMNOBbIX, COCHOBbIX.

OTAen nokpblToceMeHHble (UBeTKOBble) pacTeHus. O6Laa XapakTepucTuka,
pasHoobpasue, 6uonornyeckme npevmyLLecTBa, pacnpocTpaHeHme. 3HayeHune s
yenoBeka. MpomncxoxzaeHne n 3BOMOUUS LBETKOBbIX pacTeHuin. duioreHeTnyeckme
CUCTEMBI LIBETKOBbLIX pPacTeHuin. [puU3Haku MNPUMUTUBHOCTA TakCcoHoB (no A.Jl.
TaxTapxsaHy). MnaBHerwne TakCOHOMMUYECKWEe Tpyrnbl OTAena LBeTKOBbIX. Knacchbl
OAHOA0NbHbIX U ABYZAONbHbIX PacTeHU, pasnnuus. Noaxknacchl LIBETKOBbLIX.

Mopknacc - mMarHonuuapl. [opsaknm  MarHoAMeBblX, J1aBPOBbIX, MepLEBbIX,
apUCTONIOXMNEBBIX, padpdnesnesslx, HEerneHTOoBbIX, HUMeNHbIX,  /IOTOCOBbIX,
POrofINCTHUKOBBLIX. llogknacc - paHyHKynuAbl. YepTbl MPUMWTUBHOCTU B CTPOEHUN
BereTaTMBHbLIX  OpPraHoB, LUBeTKa W  MJoAa;  cucTeMatuyeckoe  3HadeHue
MHOTOM/IOAHMKOBbIX.  [OpsAKK:  NHOTUKOBbIE, MakoBble, MUOHOBble,  O6LWan
XapakTepucTuka MopsiAKOB, CEeMelcTB B WX cocTaBe (CTpoeHwWe LBeTka U Moaa,
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BereTaT/BHbIX OpraHos, reorpaguyeckoe pacrpocTpaHeHue). OCHOBHbIe
npeacrasutenn. Mogknacc - kapuodpuanuabl. Nopsakn reo3andHble, rPeYNXOLBETHbIE.
XapakTepucTka OCHOBHbIX CEMEeCTB, 3BONIOLMA LiBETKA, BaXHeWLIe NpeacTaBmTeny,
NX X03ANCTBEHHOE 3HaueHue. Moaknacc - ramamennanabl. Mecto B pasHbIX CUCTEMAx
MOKPbLITOCEMEHHbIX, GUNOreHeTMYECKE OLEHKN NPU3HAKOB NpeacTaBuTene. Nopsaku:
3BKOMUEBLIE, raMaMeNnjoBble, KazyapnHoBbIe.

Mopsakn: 6ykouBeTHble, 6epe3oLBeTHblIe, OpexoLBeTHble. XapaKTepucTuka
OCHOBHbIX CEMEICTB, 3HaUYeHue, NpeacTaBuTenu.

Mogknacc - AunneHugsl. opagku: uyaliHble, BepeckoBble, QUankosble.
XapakTepucTmka OCHOBHbLIX CEMEICTB, 3HauyeHue, npeacrasutenn. lNopaaku: NBoBbIe,
TbIKBEHHbIE, KarnepcoBble, MasibBOBbIe. XapaKkTepucTka OCHOBHbIX CEMENCTB, 3HaueHue,
npeacraButenn. logknacc - aunneHugsl. opsgku: KpanuBOLBETHble (CemMelncTBa
WNbMOBble, TYTOBble, KOHOIMJ/EBblE, KpanueBHble). PacnpocTpaHeHne, 3Ha4veHue,
XapaKkTepucTnka CTPOeHUS LBEeTKOB 1 MNJI040B, OCHOBHbIE NMpeACTaBUTENN.

Moaknacc - po3uabl. O6was XxapakTepucTuka; 4YepTbl  CXOACTBA C
MHOIOMIOAHVKOBbIMY U OTIMYNS OT HUX. AHaToMO-Mopdonoruyeckue, broxmMmnyeckme
N 6uonornyeckme 0CO6eHHOCTU; NyTU Creumannsaumm CouBeTui, LBEeTKOB 1 MNJI0A0B.
Moaknacc - po3ugbl. Mopagku: canMHAOBbIe, PYTOBble, IbHOBbIE, repaHeBblie. O6LLas
XapakTepucTnka; CTpoeHMe LUBeTka W MNao4a; BaxHeulne npeacTaBuTeny, ux
X0351IMCTBEHHOE 3HaueHue. [ogknacc - po3ngbl.

Mopsagkn:  KaMHe/IOMKOBbIe, POCSHKOBble, PO30LBETHbIE.  XapaKTepuCTuKa
OCHOBHbIX NpeACTaBUTeNeN ceMeincTB, 3HauYeHre. Mopsaku MUPTOBble, 6060BOLBETHBIE.
O6Lan xapakTepucTuka; Mopdonormyeckme un  bronormyeckme 0CcobeHHOCTH,
HanpasneHve 3BOAOLMW. BaxHelwwmne npeacTaBuTenn, X poNib B Npupoze U B
X03aNCTBEHHOW fgeaTenLHOCTU 4yenoseka. [loaknacc - namumgbl.  AHaToOMO-
mopdonoriyeckue, 6uoxmmMmueckme u 6buonormyeckne 0cobeHHOCTU. [lopsAAKu:
HOPUYHWKOBbIE, TyboLBeTHble. BaxHeliline npeactaBUTen, UX poib B Npupoje 1 B
XO35INCTBEHHOW AeATEe/IbHOCTU YesloBeKa.

MNopsaku ropeyaBKOBble, nacneHoBble, bypauHMKOBbIe. BaxxHelnwmne
NpeACTaBUTENN, UX PO/b B MPUPOAEe WU B XO3ANCTBEHHOW AeATe/IbHOCTM 4YenoBeka.
Mopsiiknu - 30HTUYHbIE, BOPCAHKOBble. OCHOBHble CEMENCTBa, WX XapakTepucTuka,
npeacTaBuTenn. 3HadeHue AN 4denoseka. [llogknacc - actepugbl. buonornyeckne
0CO6EeHHOCTU, CTPOEHME LBETKOB U MN0A0B, CUCTEMaTUYeckme CBA3W. XapakTepucrmka
OCHOBHbIX CEMECTB, 3HaYeHue, NpeacTaBUTeNn., '
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Knacc OgHogonbHble. ObLLan XapakTepucTuka, npoucxoxseHne ogHOCeMeHOro
3apofbllla; aHaToMMyeckme OCOBEeHHOCTW; BaXKHeWlune HanpasaeHVa 3BOOLNN.
CoBpeMeHHble B3rnsAbl Ha CUCTEMATUKY OAHOAO/bHbIX. [loAknacc - anucMatugbl.
OCOBGEHHOCTX MONOXKEHUA 3TOW rpynnbl B GUAOrEeHeTUYeCKUX cucTemax. [pu3Haku
NPUMUTUBHOCT W CNeusanmsauum B CTpoeHUM uBeTka W nnoga. OcHOBHble
npegcraBuTenu.

Moaknacc - nunnuasl. Mopsgok JinnneuseTHble Kak Hambonee LeHTpasbHas v
TUMUYHAsA rpynna OAHOAO/bHbIX; O6LLasA XapakKTepucTuka; HanpasieHWs 3BOOLUN
BereTaTVBHbLIX OpraHos, UBeTKa, nnoga. CemeictBo JluneiHble. CoBpeMeHHble
NpeAcTaBNeHVs 0 cUcTeMe nivaveuseTHbIX. CemMeictso  OQpxuAaHbie.  [opagku
CUTHUKOBbLIE,  OCOKOBble,  371akoBble.  O6Liaa  xapakTepuctnka.  AHaToOMO-
Mopdonormyeckme u  buoNOrMYeckme OCO6EHHOCTW;  MPOUCXOXAeHNEe  LBETKa,
mMopdoiornyeckasi NpMpoAa 3apoplLla; BaXKHeNL e NpeACTaBuTe v, POJib B NpUpoje 1
NX 3HaYeHe B XO35ANCTBeE,

Mogknacc - apeungbl. O6laa xapakTepucTuka, npobnema cMcTeMaTn4yeckoro
MoNOXeHNs rpynnbl. MOpsSAKMA NasbMOLBETHbIe, apouiHble. O6Lias XapakTepucTuka;
pacrnpocTpaHeHue, aHaTomo-Mopdonornyeckune 1 bronornyeckne 0CobeHHoOCTY; posib B
npupoae 1 3Ha4eHune B XO35NCTBe.

Feo60TaHMKa, NPeAMEeT 1 CTPYKTypa Hayku. 3aZadn reoboTaHVkn, MecTo B cucreme
61ONOTNUECKUX ANCUUNINH. OCHOBHbIE CBOWCTBa PacTUTe/NIbHOro rnokposa. [oHATUA
"dbnopa" n "pacTuTensHOCTL". OCHOBHbIE MOHATUS reorpapuin pacTeHuii. Apean BUJOB
pacTeHUn N MeToAbl ero n3yyeHus. Tunbl apeanos. PacTuTesibHbIA NMoKpoB Poccnmn U
conpegenbHbIX rocysapcTs. MOHATUA 30HANBHOM, MHTPa30HabHON 1 3KCTPa30HaNbHOM
PacTUTENbHOCTU. PacTUTe/IbHbIE 30HbI U BbICOTHAsA MOACHOCTbL B FrOpax.

OCHOBHble BUAbLlI aHanuza GAopbLl:  TakcoHOMUUeckuin, reorpadpuueckunii,
dnoporeHeTnyecknin. OCHOBHbIE KaTeropuu BUAOB Mpu ¢poporeHeTUYeCcKom aHanuse.
dnopuctnyeckoe parioHuposaHne 3emnu. MNoHATUE O ¢uUTOLEHO3Ee. PUTOLEHO3 Kak
LleHTPaNbHbLIA KOMMOHEHT 6unoreoL,eHosa. PAopuUCTUHeCcKnl, 3K06MOMOpPdHLIA cocTaB
$UTOLLEHO30B - OCHOBHble MpU3HaKy, oTpaxawlme ¢akTopbl VX GOPMUPOBAHMA.
MpUYMHbI, onpejensiolie HeOAHOPOAHOCTM cocTaBa ¢uUTOLeHO3a. HajsemHas wn

e [OA3EMHAas .. APYCHOCTb. - BepTUKaNbHbIA.—KOHTUHYYM. [OpU30HTaNbHAas - CTPYKTYPa -
GUTOLEHO30B, OCHOBHbIE MOHATUSA. MOHATUMS MoaMdUKALMA 1 cMeH B reoboTaHuke.
MepBUYHbIE N BTOPUYHbIE CyKLIeCCUM PACTUTENbHOCTH.

KopeHHble 1 nNpousBOAHble GUTOLEHO3bl, CepuasibHble U KANMaKCoBble

coobuiecTsa. MoHATUE O pacTUTENLHOW accoumaumu Kak OCHOBHOW cUCTeMaTu4eckon
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eAnHNLe B UTOLLEHONOIMKW, DKonornyeckme dakropbl. Knaccndukaums sKkoNornyeckmx
dakTopoB. MNpsiMoe U KOCBEHHOE UX AENCTBUE Ha pacTeHus. SKoornuyeckas amniantyaa
1 3KoNoruyecknii apean Buaa. XXnsHeHHble popmebl (3Ko61oMOpdbI) pacTeHnn. Cucrtema
XM3HeHHbIX dopM PayHkuepa.

Paspgen lll. 3konorusa

Skonorms  kak Hayka. [peameT, cofepXaHue W  33agayy  3KOJIOrUW.
B3anMOOTHOLLEHNST 3KOMOrUKM C APYrMMW HaykaMw. [MCUMMAUHBI, NOrpaHuYHble C
skonorueid. Buocpepa Kak cneympuyeckas obonoyka 3emMan 1 apeHa Xu3sHu. FpaHuLb
bruochepbl B nutochepe, rugpochepe u atMmochepe. OyHKLIMOHaNbHbIe CBA3M B
buocpepe. bBuochepa kak cpega obutaHua 4yenoseka. CUCTEMHOCTb  XKU3HUL
CpeAo06pasyroLlas posb XMBbIX OPraHM3MoB, pasHoobpasve GOpM XU3HU Ha niaHeTe
3emMnsi, YpOBHM OpraHu3aunmn XnsHu. bUoreHHbIn KpyroBopoT BeLlecTBa W 3Heprun B
bIrl. Mecto yenoseka B 6uocdepe.

dakTOopbl  CpeAbl  06UTaHWS  OpraHW3MoB  (3Kosformyeckne  GakTopbl):
abnoTtnyeckme, 6UOTUYECKME, aHTPOMOreHHble. TemnepaTtypa, Kak 3KOJ0rnyeckui
dakTop: TemnepaTypHble MOPOrv XW3HW, TernsioobmeH. BavsHue Temnepatypbl Ha
6ronornyeckne pUTMbl PacTEHUA N XMBOTHBIX. MOMKUNOTEPMHbIE I TOMOMOTEPMHbIE
opraH1aMbl. TepModUbl U NCMXPodUALl. Boga Kak skonoruyecknii daktop. Boaa kak
BHYTPEHHSAS cpefia opraHusmMa.

DUINKO-XMMNYECKME CBONCTBA BOAbI KaK Cpefibl 0OBUTaHWA PacTeHU 1 XXMBOTHbIX.
MuHepanbHble CONN Kak 3Konornyeckuii ¢akrop. BogHo-conesoit obmMeH opraHn3Mos B
BOAHOW cpefie U Ha Cylle. [a30BbI COCTaB COBPEMEHHOW aTMocdephbl M1aHeTbl 3eMs.
Kucnopog kak 3skonoruveckuii ¢aktop. NazoobmeH B BOAHOW W BO3AYLUHOW cpeje.
OCHOBHble afanTauun PacTeHU U KUBOTHLIX, CBA3AHHbLIX C AbixaHvem. CBeT Kak
akonoruyeckuii dpaktop. CriekTpanbHbIli COCTAB CONTHEUHOr0 N3NlyYeHus. bruonornyeckoe
AelicTBME PasNNYHbIX YYacTKOB CMeKTpa COMIHEYHOro M3flyvyeHus. BansHune cseTa Ha
6ronornyeckne pUTMbl.

dusnonornyeckas perynsaynsa Ce3oHHbIX sBneHni. KocMmyeckas posib 3e/ieHbIX
pacTeHni. KOHTPONb 3e/1eHbIX PacTeHni 3a razoBbIM COCTaBOM aTMochepbl. O30HOBbLIN
3KpaH. [lapHukKoBbIN 3pdekT. Co3faHMe 3eNleHbIMW  PacTeHUAMU  MepBUYHOWN
6uonornyeckon  npogykumn.  dOTOCMHTE3  KaKk  MexaHu3M rnpeobpasoBaHuA
KWHETUYECKON 3SHEepPrun COMHEeYHOro cBeTa B MOTEHUWANbHYH 3HEepruo >XMUBOro
BeLLEeCcTBa (3Hepruo XMmMmnyecknx ceasen). Ajantauum Ha ypoBHe OpraH3MosB.

Nnmutupytowme daktopbl. MNpegenbl TonepaHTHOCTU. [ManasoH 3HauyeHui

OCHOBHbIX ®U3NUECKUX N XUMUUECKUX MNoKasaTenen (Temnepartypa, BAaXXHOCTb, pH,
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CONEBOW COCTaB U Ap.), B Npejenax KoToporo BO3MOXeH GeHOMEH XIN3HM Ha niaHeTte
3emns. dkonormyeckas Huwa (no Ax. XaTumHCOHy) Kak MHOrOMEpPHbIV aHasor npejenos
TO/IEPAHTHOCTW. 3HaYeHMe B3auMOAeNCTBUA $aKTOPOB B X BAUSHUN Ha OPraHnsM.

MonynauuoHHas skonorusa. MoHATue o nonyasuuu. Monynsaums Kak cucTema.
MonynAaunoHHaa  CcTpykTypa BuAa. [pocTpaHcTBeHHas CprKTypa nonynauuia.
MpocTpaHcTBeHHan AnddepeHLmaLms N GyHKLMOHaNbHAsS HTerpaums BUAOB PacTeHN
N XMBOTHbIX. [logsep)kaHWe TNPOCTPAaHCTBEHHOW CTPYKTYypbl BWAOB. Perynauuns
MJIOTHOCTU HaceneHus.

Jlemorpaduyeckas cTpykTypa nonynsuuia. uHammka YMCneHHoCTY Nonynauuin v
NONYNALUMOHHbIE LMK/bL. Jemorpadunyecknii noteHuman. Jemorpagpudeckme nmpammapl
KaK oTpaxeHue gemorpaduuyeckoro noteHumana. 3konorusa coobuuects. CoobLLECTBO
(6uoLLeHO3) Kak cucTeMa. OCHOBHbIE BUZAbI MEXMOMYALMOHHbBIX CBSA3ei B COObLLeCTBaX.
Tpoduueckas U NPOCTPaHCTBEHHas CTPyKTypa coobulects. Muuiesas (Tpodpuyeckas)
uenb. CeT nNUTaHWs. MOTOK BeLLecTBa M 3Hepruv no Tpopuyeckoi Lienu, OCHOBHbIe
GYHKLMOHabHbIe TPynMbl OPraHMsMoB (Tpodudeckre YpOBHU) B 3KOCKUCTeMaX:
NPOAYLIeHTbI, KOHCYMEHTbI, peayLeHTbl.

3konornyeckas Hywa (no Y. SNTOHY) Kak MecTo BuAa B TPOGMUECKON CTPYKType
coobuiecTBa. MexnonynsiuMoHHble B3anMOAeNcTBus B coobuiectBe. XULLHNYeCTBO U
napasvtuam. KoHkypeHUMs ©  MyTyannsm. KomMMeHCanusMm “  aMeHCanunsm.
MpeacTaBneHMe O KoHcopumsax. Tonuyeckne n Tpopuueckne CBSA3M B KOHCOPLMAX.
JkocucTeMa Kak OYHKLMOHANIbHOE eJMHCTBO CoobLiecTBa W €ro cpejbl 06UTaHUS.
JVHaMMKa 3KONOTNYECKNX CUCTEM.

JKonornyeckasi Cykueccusi. STamnbl 3KOMOTMYeCcKon cykueccnn (cepualbHble
cTazun). NepBUYHbIE 1 BTOPUYHBIE 3KOOTMYecKme cykuecnu. [ucbanaHc npogykumm v
ASCTPYKUMM _KaK MpuuMHa MepeuuHOl cykleccun. KnnmakcHoe  (pasHosectoe)

CO0bLLecTBO. H)apyLueHme X04a CyKUeccun nog  BAUSHUEM  aHTPOMOreHHoro
BO3JeiCTBMA. 30HaNbHble 3KOAOrMyeckue cucteMbl. @DakTopbl, onpejensatouine
MPUPOAHYH  30HaNbHOCTb U BBICOTHYHO  MOACHOCTb  3KOCUcTeM.  OCHOBHbIe
XapaKTepUCTUKIN 30HANbHbIX 3KOIOrMyecknx cucteM. brocdepa kak skocmcrema camoro
BbICOKOr0 YPOBHS. YenoBek 1 6nocdepa. BosgelicTere yenoseka Ha buocdepy.

Jemorpaduueckmini  B3pbiB, BpemMsi Hayana WU OCHOBHble  MPUYUHBI
Jemorpaduyeckuii notTeHUmMan B PasBuUTbIX U pa3BuBaloOLLNXCA cTpaHax. CoBpemMeHHas
YUCIEHHOCTb HaCe/IeHWNS U MPOrHO3 AMHAMUWKY YNC/IEHHOCTY HaceeHysa Ha bamxaniluve
AEeCATNNETNA.
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[enaTeNbHOCTb 4YesioBeka Kak 3kosiornyeckuii ¢akrtop. lMpuknajHble acnekTbl
3Kon0rnmn. A6CONOTHAA 3aBMCMMOCTb Ye/I0BEKA OT PACTEHUN N XNBOTHbIX, HAaCeNSOLLMX
Hawy nnaaHeTy. ®parmeHTauua (pacuyneHeHue) apeanos BWAOB B pesy/ibTaTte
PaCLUMPEHUsT CenbXO3yroAuii, nocefeHnii N KOMMyHUKaUnii yesoBeka. 3arpsisHeHue
4YeNnoBEKOM BO3AYLLHOW, BOAHOW cpedbl 1 NoYBbl. OCHOBHbIE NCTOYHWKN 3arpA3HEHNS.

KpaTkasi uctopusi npypoAonoib30BaHs OT paHHero 3eMieAens 40 Hallnx qHel
KaKk UCTOPWS BO3AENCTBUSA YefioBeKka Ha MNpuUpoAHyr cpegy. Teopus CUCTeM U ee
MPUMEHEHME B peLLIeHNM 3KOIornyeckmx 3agad. KomnbioTepHble MeToabl 06paboTku
akonornyeckoir nHbopmauum. CratucTmyeckme MeToAbl MHOrOMEpHOro aHannsa W
OMMUCaHNA 3KOMOIMYECKNX cucTem. JnHaMmmyeckne MoLenn 3KoIoryecknx npoLeccos,
NMUTALMOHHOE MOZENNPOBaHME B 3KONOrNU. MPUHLMIMBI 3KOIOTMYECKOro NporHo3a.

Mpobnembl AWHaMUKK 6uocdepbl U €e  KOMMOHEHTOB. AHTPOMOreHHble
BO3/4eCTBNA HA KOMIMOHEeHTbI 6rocdepbl. AHTPOMOreHHbIe U3MEHEHWA SHEPTeTNYEeCKOro
6anaHca 6uocdepbl. PUTMMKA U UUKINYHOCTL BMONOrMYECKMX MnpoueccoB. Popmbl
PUTMOB. DHZAOIEHHbIE U 3K30reHHble CoCTaBasioLLMe pUTMOB. pobsieMbl MeXaHM3MOB
6uonornyeckmx 4acoe. dortonepuogmsm. KoHuenuus Hoocdepbl. PopmMupoBaHMe
rnobanbHON 3Konormu. KoHuenuus B3aMMOZENCTBMS  obliectBa W MpuUpoaebl,
3KOJIOrmyeckoe 3aKOHOAaTeIbCTBO.

MpaBo MpPUPOAONONL30BaHUS M MPABOBO MeXaHW3M OXpaHbl OKpyXatoLlei
cpeabl, lopuanyeckas OTBETCTBEHHOCTb 3a 3KO/JOri4yecknme npaBOHapyLUEeHVA.
JKoNorMyeckne nNPUHLMNBLI B PasNuYHbIX chepax MpakTUYecko AedTenbHOCTH
yesioBeka, B MPOMbILLIEHHOCTI, CEIbCKOM XO3SCTBE, CTPOUTENIbCTBE U T.4. OCHOBHbIE
HanpasneHVsi NPUKIAAHOM 3KOMOrMK. DKONOTUS - Hay4Hast 6a3a pa3paboTky npobiem
PaLMOHaLHOrO MPUPOAOIO/L30BaHNS M OXpaHbl NPUPOAbl. AAANTUBHbIE (OPMbI
opraHusMmoB. Mopdo-3konorudeckme TUMbl, XU3HeHHble ¢opmbl. Knaccndukaums
npucrnocobuTenbHbix  GopM. SKonoruyeckass knaccupukaumss 1 CUCTeMaTUKa.
DKoM0rMYeckasn 3KCnepTn3a. K0NOrnYeCcKNii MOHUTOPUHT. VIHTeprnpeTaums OTHOLWEHN
TUMNa XULLHKK - XepTBa, NapasuT - XO3AuH.

MpaBUAO  KOHKYPEHTHOr0 WUCKIHOYEHWUs. DKCMepuMeHTaNnbHbl  aHanns  u
MatemMaTMyeckoe MoZennpoBaHne GopM BUMOTUYECKMX OTHOLLEHWUA. Yp6oskonorus.
PekpeaunoHHOe MpPUPOAOMNONAb30BaHMe, JKonornyeckne  acnektel  60pbbbl  C
3arpssHeHVeM 6rocdepbl OTXOAaMU PasINUYHbIX POPM AeATEeIbHOCTY YesioBeka.

Mpobnema paAvoakTUBHOrO 3arpssHeHWs. [lecTpyKUWOHHblE MpoLeccbl B
aKocmucteMax. MHoroobpasve © C/IO0XHOCTbL COCTaBa Komnjiekca peayueHToB B

3KoCcMcTeEMax pasHoOro Tuna. dKonormyeckme npuHUUMNbl OUYUNCTKU, 06633apa)l(l/lBaHl/lﬂ
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OTXOA0B, CO3faHMA 6e30TXOAHbIX MPOU3BOACTB. JKOMOTMYeckre rocneAcTBUS
WHTPOAYKLMW, NpegHaMepeHHoM 1 ciyyaiiHon. KapaHTuHHas cnyxba. dkonornyeckume
OCHOBbI OXpPaHbl PEAKUX U 1cYe3atoLwmx BUAOB. OXpaHa reHeTn4eckoro pasHoobpasus.
JKonornyeckme MnpUHUMMBLI OXpaHbl NPUPOAbl. POPMbl 1 CTPYKTypa OXpPaHAeMbIX
TeppuTOpPUIA. PONb OXpaHAeMbIX TeppUTOPUNA.

KoHuenunmn ycTon4ynBoro passuTus. IKoornyeckoe obpasosaHme 1 BoCnuTaHue,
MexayHapoAHoe COTPYAHUUECTBO B pa3paboTke 3Kkonormyeckmux npobiem. fomeocras
nonynauuii. Ponb pasnnuHbix $GOpM BHYTPUBUZOBLIX OTHOLLUEHWI B romMeocTase
nonynsuuii. 3konorndeckas xapakrepuctuka XMAO.

KauecTBO MpUPOAHOI cpelbl N COCTOsIHME MPUPOAHbBIX PECYpPCOB: aTMOChepHbIiA
BO3/yX, MOBEPXHOCTHbIE BOAbI, 3eMe/ibHble Pecypchbl, PaCTUTENIbHOCTb, XNBOTHbIA MUP,
pajnauoHHasn o6cTaHOBKa. Knumatuyeckume 0COBEeHHOCTY TeppuUTOpUN.
AVHaMu4yeckme napameTpbl Nonynsiumii. PenpogyKTuBHbIA noTeHuman. NMaogoBUTOCTb U
CeMeHHasi MPOAYKTUBHOCTb., PoXaeMoCTb 1 CMepTHOCTb. CKOPOCTb pocTa Monynaunia.
POCT MoMy/isiLmii B orpaHuyeHHoli cpeae. TeMmbl pocta NonynsLuii v yCIoBums Cpeab.

Paspaen IV. Mukpo6uonorus v BupycoJsiorus

KpaTkniA ncTopuUeckniA ouyepk CTAHOBMEHUS W Pa3BUTUA  MUKPOBMONOTUN.
OTAnYnTeNbHbIE NMPU3HAKN 3YKapUOTHOM 1 MPOKapUOTHOW KAeTKW. Bruabl Mrukpockonum
N X XapakTepuctuka. MIMMepCcuMoHHbIE CUCTeMbl B MUKPOCKOMWUK. TeMHOMOo/bHas "
$a30BO-KOHTPACTHAsi MUKPOCKOMUW. JIIOMUHeCUeHTHass MuKpockonus. OpraHusaums
MUKpoBUronornyeckmx nabopatopuii U nx noarotoska k pabote. Mpasuna paboTsl C
KyNbTypamy MUKPOOPraHu3moB. MuKpobuonornyeckne Kpacutenn. HeratvMBHas Ww
MO3UTUBHAsA OKpacka.

MpurotoBneHne npenapata «oTrneyatok». [lpurotoBneHwe  npenapara
«MUKPOKYNLTYpax. MpurotoeneHmne ¢GUKCUpPOBaHHLIX npenapaTtoB. Cnocobel OKpacku.
MNpuroToBneHVe npenapaTtoB AN 3/eKTPOHHOW MuKpockonunu. [llpurotoBneHue
npenapaToB Als XWUBbIX Ky/JbTyp MuKpoopraHusmoB. OTjenbl LapcTBa MPOKapuoT.
XUMUUeckunii cocTaB NPOKapUOTHOM KNeTKU. YAbTpacTpykTypa 6aktepuasibHOW KAeTku.
KneTouHas o6osiouka 6akTepuii. dyHkumm UMM, LaposuaHbie dpopmbl bakTepuid. L -
$opmbl, MUKOMNa3Mel. ManoukoBuaHble GopMbl bakTepuii. M3suTble GopMbl 6aKTEPUIA.

MoABMXHOCTE 6aKTEPUIA, CTPOEHME XIYTUKa U TUMbl Pa3MeLLeHUs XryTUKoB Ha
NOBEPXHOCTM BaKTepuranbHOR KneTku. Mpouecc cnopoobpasosaHva y 6akTepuid, Tunbl
pasMellleHUss cnop B 6akTepuanbHoi kretke. CyTb MeTOAa OKpacku no [pamy.
OcobeHHOCTH CTpOeHus KNeTo4YHOoM CTEHKN rPaMMNONOXUTENbHbIX n

rpaMoTpUUaTeNbHEIX GakTepuit, KneToudbllh MeTabonuam npokapuoT. MoTpebHocTu
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MPOKapuMoT B NUTaTe/IbHbIX BellecTBax. [10TPebHOCTb MUKPOOPraHnM3MOoB B ¢akTopax
pocTa. depMeHTbl 1 X pPosib B 06MeHe BeLLlecTB NpoKapmnoT. MeXxaHn3Mbl MoCTyrieHns
nUTaTeNbHbIX BELLECTB B KNeTKY MNPOKapuorT.

MoTpebHOCTM  MpPOKapuMoOT B  WCTOYHMKaxX  yraepoja W pasjeneHve
MWUKPOOPraHM3MOB MO TUMY YrNepoAHOro NUTaHUsA POCT 1 ¢asbl pasMHOXEHUSA KybTyp
MUKPOOPraHnsMoB. [lyTW MNOAyYeHUss SHEepruM Yy MUKPOOPraHuU3MoB. [JbiXxaHue
MUKPOOPraHn3MoB. Turbl 6poxeHus. NMeHTo3opocdaTHbIN NyTb MONYHYEHUS IHEPTUN Y
MUKPOOPraHN3MOB.

FTANKOAM3 KaK MNyTb MOMyYeHUs 3SHepruv y MUKPOOPraHuU3MoB. bUOCUHTE3
yrneBoAoB. BuocnHTE3 NMNnAoB. BUOCUHTE3 HYKNEMHOBBIX KMCNOT. XapakTepuctuka v
knaccndukaumsa  Apodokeld.  XapakTepucTuka OCHOBHbIX —MpejAcTaBuTesniell  Kiacca
«AleriTepoMumLeTbl». XapakTepucTnka OCHOBHbIX NpejcTaBuTeneil Knacca «3uromnueTbl»,
XapakTepucTMka OCHOBHbIX MpejcTaBuUTeNnein knacca «ackoMmuuetbl”. [1o Kakum
NPU3Hakam cMHe3eneHble BOAOPOCAN OTHOCAT K bakTepuam?

OaHokneTouHble GopMbl LMaHobBakTepuin. HuTUaTble POpMbl LmaHobakTepuit
6akTepuii. Buabl UMaHobakTepuid, CNOCOGHbLIX K  asoTdukcauun. [UrMeHTbl
umaHobakTepuii. Knaccudumkaumsa nutaTtenbHbIX cpe no cocrasy. Knaccudukauums
NUTaTeNbHBIX CPej MO  KOHCUCTEHUMM Knaccudukaums muTaTebHbIX Cped Mo
Ha3HaYeHWto. XapakTepucTMKa YMIOTHUTeNnein nutaTefibHbiX cped. [puHUUNbI
NPUroTOBIEHUA NMUTaTENbHbIX CPes.

Crepunusaunsa ¢unbtpoBaHeM. TUHAaNIM3aLMA U nacTepusauusa. Ctepunmnsayms
CyX1M XapoM. CTepunmsalmsa napom noj AgasneHvem. Ctepuamsauma rasoobpasHbIMu
BewecTBaMn U obayuyeHneMm. Mcnonb3oBaHve — 6akTepuanbHoOW UMbl ANS
KY/IbTUBMPOBAHUS MUKPOOPraHN3MOB. M0CeBbI «ra30HOM», «LITpUXamu». OnpegeneHve
KonmMuecTBa KJIeTok U 6Buomacckl HedenomeTpuyeckum MeTogoM. OnpejeneHuve
6romMacchl KNeTOK MUKPOOPraHN3MOB B3BELUMBaHMEM.

OnpegeneHne KoOMYECTBa KETOK BbICEBOM Ha MOTHble NMUTaTeNbHble Cpejbl.
MoacyeT KNETOK Ha MeMbpaHHbIX ¢uabTpax. MoAcHeT KNeTOK MUKPOOPraHmM3mMoB Ha
bUKCMPOBAHHBLIX OKpaLleHHbIX Maskax. [puMeHeHVe cTaHZapToB MyTHOCTU. loacuer
KNeTOK MUKPOOPraHM3MOB B CYeTHbIX Kamepax u kanuanapax lep¢unbesa. MoceB
MNUKPOJNOPLI BO3AYyXa 1N MOACUETbI KNETOK MUKPOOPraHnN3MOoB.

OnpegeneHne KONMYECTBa KNETOK BbICEBOM B XUAKWE NuWTaTeNbHble Cpejbl.
Mukpodnopa BogoemoB. Cnocobbl KynbTMBMPOBAHWSA aHaspoboB. MyTtareHsl,

ncrosiblyeMble AN MOJyYEHUs MYTaHTHBIX KJeTOK MUKpoopraHusmos. OnpegeneHue
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aMUNIOANTUYECKO aKTUBHOCTU MUKPOOPraHM3MOB MO 06Pa3oBaHNI0 BHEK/IETOUHbIX
depmeHTOB. CNOCO6bI KYNbTUBUPOBAHMWSA a3poboB.

OnpegeneHne  NPOTEONUTUYECKOW  aKTUBHOCTM  MWUKPOOPraHmW3mMoB Mo
06pa3oBaHMIO  BHEKIETOYHbIX (epMeHTOB. BangHuMe KWUCIOTHOCTU  Cpefbl  Ha
KyNbTUBUPOBaHME  MuUKpoopraHmsmoB. KoHTponb  pH cpép,m B  rnpouecce
KyNbTUBUPOBaHWA. OnpegeneHve ANNOIUTUYECKON aKTUBHOCTU MUKPOOPraH1U3MOB Mo
06pa3oBaHNI0 BHEK/IETOUHbIX GepMeHTOB. BansaHve cBeTa 1 BOAbl Ha Ky/ibTUBMPOBaHMeE
MUKpOOpraHn3amoB. Cnocobbl 0T6opa KNETOK-MyTaHTOB MVKPOOPraH13MOB.

OnpeaeneHne aHTUBUMOTUYECKOM aKTUBHOCTM MUKPOOPraHW3MOB MO MeToay
nepneHAVKYNApHbIX  LWTPUXOB. BnuaHve TemnepaTtypbl Ha  Ky1bTUBMpPOBaHME
MWUKPOOpraHmsmoB. Bo3gelicTBue ynbTpasByka W JaBAeHUA Ha KynbTUBMpPOBaHWE
MUKpoopraHmsmoB. Knaccudukaums mytauuii no npouvicxoxzeHuto. Knaccmukaums
MyTauuMii Mo  KO/MMYeCTBY MyTMPOBaBLUMX reHoB. Knaccndukaums myTaumin  no
deHoTUNNYECKUM NocneacTBUSIM. TpaHCPopMaLMs Kak Crocob nepeHoca reHeTnyeckonm
NHGOPMaUNN-~—Y—BaKTePUR=—TPaHCAYKLNF—KaK—CMoCco6 --MepeHoca — reHeTU4eckou
nHpopmauun y baktepuii. [ocTaHoBKa orbiTa TpaHcopmaumn. MocTaHOBKa OMbiTa
KOHBbIOrauummn. NMoctaHoBKa OnbiTa TPaHCAYKLUN.

OnpegeneHne aHTUBUOTUYECKOM akTUBHOCTUM MO METOJY arapoBbiX 6/104YKOB.
JIv3nc KNeTok C NpUMeHeHMeM OpraHNYecknx coegmHeHu. Cnocobbl MexaHNYeckoro
paspyLleHnss KNeTok MUKPOOPraHU3MoB. MNpuMeHeHUs ynbTpasByka ANs paspyLlleHus
KNeToK MuKpoopraHusmMoB. OnpefjeneHve 6enka B K/JeTKax MWUKPOOPraHW3MOB.
OnpegeneHvie nMenTUAOrVKaHa B KJIeTKax MUKpoopraHuamos. OnpejeneHve
HYK/IeMHOBbIX KMC0T B KNeTKax MUKPOOPraHn3MoB. lepuognyeckoe KybTBMPOBaHMe.
Buabl nepruoanyeckoro KyabTMBUPOBaHKS. HenpepbiBHOE Ky/bTUBMpPOBaHMe. Crocobbl
HEeMpPepbIBHOTO KybTVBMPOBaHUA. KOHBIOraums Kak Crocob mepeHoca reHeTuyqeckon
nHopmaumn y baktepunii. Xapaktepuctmka rniasmuni. XpaHeHne MMKpoopraH3MoB Noj,
MUHEepanbHbIM Mac/IoM 1 NOZA AeACTBUEM TemnepaTypHoro ¢pakropa. OnpezeneHvie noam
B- MacnsiHOM KUCNOTbI B KNeTKaX MUKPOOPraHN3MOB.

OnpegefieHne UyBCTBUTE/IbHOCTY  MWKPOOPraHM3MOB K aHTUBUOTUUECKUM
BellecTBaM. JlModmnmsaums Kak Crnocob XpaHeHUs Ky/abTyp MUKPOOPraHM3MOB.
XpaHeHue KynbTyp MUKPOOPraHW3MOB Ha MUTaTeNbHbIX Cpefax W BuAe CycreH3ui.
Criocobbl XpaHeHUs KynbTyp MUKPOOPraHN3MOB B BbICYyLLUEHHOM COCTOAHUW. BblgeneHue
UYNCTBIX KYbTYp a3pO6HbIX MWKPOOPraHM3MOB W3 KONOHWUW. ITanbl YCTaHOB/EHUS
naeHTUPuKaumm  6aktepuii.  KynbTypanbHble CBOWMCTBa npu  uvaeHTUdUKauun

MUKPOOPraHM3MoB. BblaeneHne UnCTbIX KyNbTyp aHaspO6HbIX MUKPOOPraHM3MOB U3
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KoMoHMW, Onucatb  GU3MONOro-6MOXNMMUMYECKE CBOWCTBA, WCMO/b3yeMble  Mpu
naeHTudmMKaymnu.

O6BACHUTL TePMUHBLI «<MOPdOBapP», «61NOBap», «cepoBap». O6BACHUTbL TEPMUHBI
«XeMoBap», «KynbTuBap», «cepobap». O6bACHUTL TEPMUHbI «BUA», «LUTAMM», KK/IOH».
Onucate MopdosorMyeckMe CBOICTBA, MCMOAb3yemble MpWY  UAEHTUMKALMK
MWUKPOOPraHM3MOB. BbifesieHne YNCTbIX KybTYP MUKPOOPraHU3MOB 13 OAHOW KIeTKW.
OnpegeneHre UNCTOTbI BblAeNEHHON KynbTypbl. Co3AaHve YCNOBWIA ANs BblAeneHuns
rpaMoTpuLaTeNibHbIX U TepMOPUIbHbLIX MUKPOOpPraHM3MoB. KpyroBopoT asoTta B
npupoje € y4yacTMemM MUKPOOopraHmsmoB. [Mpouecc ammoHuduKauum € ydactviem
a3po60B. AMMOHUGUKALMSA MOYEBUHBI 1 ee BO3byaUTenN. AMMOHNUKaLNs 6e1KoBbIX
BeLecTs. lpouecc HUTpUUKaLUK.

Mpouecc aeHuTpudmkaumn. Mpouecc asotTdukcaymm. MNpouecc asoTdukcaumm ¢
yyactTemM CBOBOAHOXMBYLLUMX B MOYBE MWUKPOOPraHusmMoB. OKuc/ieHne Xupa.
YKkcycHokucnble 6aktepun. pynna xenesobakTtepuid. I'pynna cepobaktepuid. Mpyrnna
CBB. XapaktepuctMka W  MpeAcTaBUTeNM  TUOHOBbIX  6akTepuid.  Y4yactue
MUKPOOPraHnsmMoB B KpyrosopoTe ¢ocdopa. OkucneHve YrneBofoB rMe€CHEBbIMU
rpnbamu. ASpobHoe pasnoxeHue Knet4yaTku. OKncieHre Lenososbl.

O6pasoBaHMe JIMMOHHOM KWUCNOTbI MiecHeBbiMU rpubamu. OkucieHve Xxupa.
YKCyCHOKMC/Ible 6akTepuun. CnupToBoe 6poxeHue. bpoxeHre MeKTMHOBbIX BeLLecTs.
MONOYHOKUC/IbIE  reTepodepMeHTaTUBHbIE  MUKPOOPraHmambl.  MonoyHoKUC/bIE
roModpepMeHTaTUBHbIE MUKPOOpPraHusMbl. MacasHokucnoe 6poxeHue. COBCTBEHHO,
MacnsiHOKUCNOe 6poXeHMe W  pasfoXeHWe MeKTUHOBbIX BellecTB. AHaspobHoe
pasnoXeHue KnetuyaTku. BpoxeHue Uenmtono3bl. MPonMoHOBOKUC/bIE  6aKTepuu.
MypaBbUHOKNC/I0e 6poxeHne. Kputepum, Ncnosb3yemblie A1 Knaccnurikalmm Brpycos.
TakcoHoMus BuUpycoB. OTAMUME BUPYCOB OT APYrvX XWBbIX opraHunsmos. CTpoeHue
BUPUNOHA. ALLeTOHOBYTN10BOE BpoXeHNe.

XapaktepucTuka npeacTasuTeneil cepobaktepuid. Tunbl CUMMETPUM BUPUOHA.
XapakTepucTka n npeactaBuTen TUOHOBbIX 6akTepuid. Mo3UTUBHbIE N HeraTnBHbIe
reHoMbl BUPUOHOB. XUMUYeCKUin cocTaB BupycoB. OcobeHHOCTM ceMeliCTBa
peTpoBMpYycOB. B3auMmogelicTBME BUpyca C KAeTKOWM Xo3auHa. AMMOHUGMKaLWS
6eNKOoBbIX BellecTB M ee Bo3byauTenn. Ctagun penpogykuun supycos. CnnpToBoe
6poxeHune. TMpouecc HUTpuduKaumm 1 ee Bo3GyAuUTenn. Blaumogeicteme ¢aros c
6akTepuanbHoi KeTkol. MosiouHokucioe 6poxeHue. Tpynnbl cepobaktepuii v

XenesobakTepuii. JinoreHus.
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I1l. MEPEYEHb BOMPOCOB A/14 NPOXOXAEHA BCTYNUTE/IbHOIO UCMbITAHUA

1.

® N AW

9.

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

30010rMa Kak KoMmrnjiekcHasa HayKa.

OCHOBHbIe NPUHLMIMBI KNaccuPUKaLm XUBOTHBIX.

O6LLan xapakTepucTnka noauapcraa lNpocreriwne (Protozoa).

O6LLas xapakTepucTika ydeBukoB (Radiolaria) n conHeuHnkos (Heliozoa).
O61La8 xapakTepucTrka CTPOeHUs XryTrukoBbix (Mastigophora unu Flagellata).
CTpoeHue, pacnpocTpaHeHve 1 Lk pas3sutus rperapuH (Gregarina).
O6Lan xapaktepucTuka remocnopmamnin (Haemosporidia).

O6LLas xapaKTepucTuKa BaXKHEMLINX MOAKIACCOB PECHUUHbBIX MHGY30pUA.
dunnoreHns n skosornyeckas pagnauna I'IpOCTEI?I'LLIVIX.

O6Lasn xapakTepucTmka rybok Kak HU3LWUX MHOTOK/IETOUHbIX XNBOTHbIX.
MonoXeHue ry6ok B CMCTEME XUBOTHbIX M BOMPOC 06 NX MPONCXOXAEHNN.
Pa3aMHOXEHME 1 LKA Pa3BUTUSA CLMPOVAHBIX HA NPYIMEpPE aypeu.
O6Lwan xapakTepucTnKa KopaanoBbIX MOANMOB.

OCO6EeHHOCTY CTPOEHUA LWECTUNYHYEBbIX MOVNMOB Ha NPUMepe akTUHNNA.
dunoreHNs 1 sKoornyeckan pagmauma KNWeYHOoMNoNOCTHbIX.

FnaBHenwne napasutbl 4enoBeka W >XWBOTHbIX W3 4WCNa TPeMaToj

(MeYyeHOUHbI CoCcanbLUMK, NaHLETOBUAHbIN, KOLLaunii 1 KPOBSAHOM COCaNbLLMKN).

17. O6Lias xapakTepucTuKa Konb4aTtblx Yepseii (Annelida).

18. OCO6EHHOCTM OpraHM3aunn 1 obpas XN3HN KUCTeNepbiX 1 ABOAKOAbILLIALLINX
pbib.

19. OCo6eHHOCTN OpraHu3auunM 3eMHOBOJHbIX (MOKPOBbI, KOXa, CKkesleT U
MyCKynaTypa).

20. OCO6eHHOCTM OpraHmMsauum 3eMHOBOAHbIX (MOKPOBbI, KOXa, CcKenet u
MyCKyaTypa).

21. OcobeHHOCT  OpraHusayum  rnpecmblkaowmxca  (MOKPOBbI,  CKeserT,
MycKynaTtypa).

22. NpouncxoxzaeHre v 3BoNOLNSA NTUL,.
23. OCO6eHHOCTX opraHmMsauny nNTuL (KoXa 1 ee NpPou3BOAHbIE, TUMbI MepPbes,

CKenet, MyckynaTypa).

24. TIPOUCXOXAEHWE 1 3BOIIOLIMS MAeKonuTarowmx. OCo6eHHOCTY opraHusauuy,

TUNNYHbIE NpeacTaBuUTeENN.

25. Oco6eHHOCT! OopraHmsauumM maekonutawwmx. (popma Tena, MNoKPOBbI,

CKeNneTHo- MbllleyHas cmcrema).
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26.

BOTaHMKa - Hayka O CTPOEHWM U XXW3HW pacTeHWn u KX Coo6LLecTs

(duTOLEHO30B) KaK KOMMOHEHTOB buocepbl.

27.
28.

OcHOBHble XMMM4YecKkme BellecTBa, BXxoaduie B COCTaB LIUTOM/1Ia3Mbl.
PasnnyHblie BelWecTBa 3anaca 1 X Tinbl, q)Oprl OT/IOXEHW U pacnosioxeHmne

B PaCTUTENIbHbIX KNIETKax.

29.
30.
31.
32.
33.

dopMbl OTNOXEHNSA MUHEPA/IbHbIX BELLLECTB.

PacTuTenbHble TKaHW.

MpuHUMNbLI Knaccndurkaumm pacTUTebHbIX TKaHEe.

CTpykTypa 1 QYHKLMN OCHOBHbIX KNETOK, BXOAALLMX B COCTAB NepUiepmel.
CucteMa acCUMUNSALMOHHBIX W 3anacarolmx TKaHen, MX pacrosfioXeHne B

pacTeHUsX, 0CO6EHHOCTN CTPOEHUS KNeToK, GYHKLUN.

34.
35.
36.
37.

®103Ma, OCHOBHbIE 3/IEMEHTbI, BXOASLLME B COCTaB G/103Mbl.

XapakTepuctuka npoBoasLmx ny4kos. Mopdonorusa n knaccmpmnkaums nmcra.
Mopdonorunsa n knaccnpukauma aucra.

Knaccndukauma kopHeli no ¢opme, Mo OTHOLWIeHWIO K cybctpaty, no

npouncxoxzaeHnto. Mopgonormyeckoe pacuneHeHne nobera.

38.
39.
40.
41.
42,
43,
44,
45,
46.
47.
48.
49.
50.
51.

Mouku, NX CTPOeHMe, PacrnonoXeHne 1 Posib B XN3HW pacTeHUs.

30HbI CTE6NSI: NepPBUYHAN KOPa U LIeHTPanbHbIV LWAVHAP (CTeNa), X cTpoeHue.
Tynbl pa3MHOXEHNS PacTeHNNA.

LIBETOK Kak penpoAyKT1BHbI no6er noKpbITOCEMEHHbIX.

CTpoeHue ceMsaH.

Mopdonornyeckoe pasHoo6pasvie NA0A0B 1 MPUHLMMLI UX Knaccudrkaumn.
06LLas1 XapakTepuCcTMKa BbICLLIVX Ha3eMHbIX PacTeHNA.

OTAen NnayHoBUAHbIE: BO3HUKHOBEHWE 1 3BONIIOLMSA, 06LLIas XapakTepucTuka.

OT1pen xBoLleBUAHbIE.
MpouncxoxaeHwne, 06LLasA XxapakKTepucTka XBOLWEBUAHbIX: NX 3HAYEHWE.

OTZen nanopoTHUKOBUAHbIE.

06LLas xapakTepucTrKa: CTpoeHne cnopodurTa v rametodurTa, pasMHOXeHMe.
OTaen ronocemMeHHble.

3HayeHne, 6uonornyecke MperMyLLlecTBa CeMEeHHbIX pacTeHui nepej

CMOPOBLIMU, aHAaTOMO-MOpoNornyeckne NPUHaKu.

52. OTaen nokpbIToCeMeHHbIe (LiBETKOBbIE) PacTEHMS.

53. O6Lan xapakTepucTuka, pasHoobpasue, 6Guonornyeckne npenmyLLecTsa,
pacnpocTpaHeHue,

54. Knacc OaHoa0/bHbIE.
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55. O6bwaa XxapakTepucTka, MPOUCXOXAEHNE OAHOCEMEHOro  3apo/billa;
aHaTOMMYecke 0COBEHHOCTY; BaXKHelLLIne HanpasieHs 3BOOLMN.

56. Buocdepa kak cneupmpuyeckas 060/104Ka 3emManN U apeHa XU3HN.

57. TpaHuLel 6ruochepsl B iTocdhepe, ruapocdepe 1 atmocdepe.

58. dakTopbl CpeAbl O6WUTaHUS OpraHM3MoB  (3Konoruyeckme  GakTopbl):
abnoTuyeckme, BLOTUYECKNE, AaHTPOMOreHHbIe.

59. dKonormyeckas HuLLa (Mo Y. IATOHyY) Kak MecTo BUAA B TPOPUUECKON CTPYKTYpe
cooblLecTBa. MexXnonynsLMoHHbIe B3aMOAECTBIA B cOobLLecTBe.

60. [lemorpaduueckas cTpykTypa nonynsuui.

61. CoobLlecTBO (bMOLEHO3) Kak cncremMa.

62. [lesTenbHOCTb YenoBeka Kak 3Ko0rnyecknin gakrop.

63. KauectBO MNpUPOAHON cpefbl U  COCTOAHWE MPUPOAHbBIX  PecypCcoB:
aTMoCdepHbIli BO3AyX, MOBEPXHOCTHbIE BOAbI, 3eMe/ibHble Pecypchbl, PacTUTENbHOCTb,
XWBOTHbI MUP, pagMaloHHas ob6cTaHoBKa.

64. OTANUNTE/IbHbBIE MPU3HAKN 3YKAaPUOTHOW 1 MPOKapPUOTHOW KNETKM.

65. OTaenbl LapcTBa NPOKaApPUOT.

66. XMUYeCKUit cocTaB MPOKapUOTHOM kieTku ToABMXKHOCTE — 6akTepuid,
CTPOEHVE XIyTUKa W TUMbl PasMeLLleHusi XryTMKOB Ha MOBEPXHOCTU 6akTepuanbHON
KNeTKu.

67. PepMeHTbI N NX PoJib B 06MeHe BeLLecTB MpoKapuorT.

68. [NNKONN3 KaK NyTb NMOAyYeHUs 3HEPrn y MUKPOOPraHU3MOB.

69. OgHOKNeTOUYHbIe GOpMbI LiaHObaKTePUI.

70. OnpegeneHne TMpOTEONUTMYECKOW  aKTUBHOCTU  MUKPOOPraHM3moB MO
06pasoBaHNIO BHEK/IETOUHbIX pepMEeHTOB.

71. MyTtareHsbl, ncrnoJsiblyemble ansa nonyyeHusa MYTaHTHbIX K/1eTOK
MUKPOOPraHn3mMoB.

72. Knaccuukauma mytaumii no ¢eHoTUnmu4ecknm nocieAcTBUSM.

73. OnpegeneHne aHTMBNOTNYECKOW akTUBHOCTY MO MeTO/y arapoBbix 6/104KOB.

74. KoHblorauus Kak crocob rnepeHoca reHeTnyeckoii nHopmaumnm y 6akrepui.

75. OnpegeneHne YyBCTBUTENBHOCTM MUKPOOPraHW3MoB K aHTUOMOTUYECKNM
BellecTBam.

76. OnucaTe Mopdosiormyeckne CBOKCTBA, UCMO/b3yeMble NPU NAEHTUGUKALIM
MUKPOOPraH13MoB.

77. O6paszoBaHue JIMMOHHO KNCNOTbI M1IeCHEBbIMU FprdamMun.
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IV. CMMNCOKPEKOMEHAYEMOW NNTEPATYPbI

Paspen |, Il. 3oonorns 6ecno3BoOHOYHbIX, 300/10rUSi NO3BOHOUYHbIX

1. [fayaa T. A, Kowaes A. I'. 300510r1s 6eCno3BOHOYHBIX. CaHkT-lMNeTepbypr:
NaHs, 2022, https://e.lanbook.co m/book/211739.
2. AHOxuHa, E. B., TutoBa, E. . 3oonorua 6ecno3BOHOYHbIX XWBOTHbIX:

yuebHo-MeToaMYeckoe nocobue. M.: Poccuiickuii yHusepcuTeT ApyX6bl Hapogos, 2013,
https://www.iprboo kshop.ru/105794.ht mil.

3. Jlayaa T. A., Kowaes A. T. 30010115 No3BOHO4HbIX. CaHKT-MeTepbypr: J1aHb,
2022, https://e.lanbook.co m/book/211742.
4, A3epxnHckuii @. 4., Bacunees b. [l., Manaxos B. B. 300/10r1s NO3BOHO4HbIX:

yuyebHuk. M.: NU3gatenbcknii ueHTp "Akagemus”, 2014, 465 c.

5. AmutpueHko, B. K. Bopwucosa, E. B., LlynenuHa, C. [1. 3oos0rus
6ecro3BOHOUHBLIX: yuebHoe nocobue. KpacHosipck: Cubupckmii  pepepasnbHbIi
yHuBepcuteT, 2017, https://www.iprboo kshop.ru/84347.htm .

6. Koznos C. A., CnéeH A. H., Nlawes A. A. 300/10r1a NO3BOHOYHbIX XNBOTHbIX.
CaHkT-TMeTepbypr: /laHb, 2022, https://e.lanbook.co m/book/223400.

7. Kyctos C. 0., TnagyH B. B. 300n0rus 6ecro3BoHOUHbIX: y4ebHoe nocobue
Ans By30B. M.: FOpaiiT, 2024, https://urait.ru/bcod e/540913.

8. PoguoHoB H). A. 300/0rMsi MO3BOHOYHbIX: YuebHoe nocobue. M.:
POCCUICKWI  FOCYAapCTBeHHbI  arpapHbili  3aouHbll  yHusepcutet, 2011,
http://www.iprbook shop.ru/20660.

o. Ctapukos B. ., EMueB A. A, bepHukos K. A, Ctapukosa T. M., i6parnmoBa
[A. B. T03BOHOYHbIE XWMBOTHble HOrpbl (cucTeMaTrKo-reorpadnyeckuii CnpaBoYHMK).
CypryT: U3gatenbckuii ueHTp Cyply, 2015. 58 c.

10. fakikoBa, U. M. 3oon0rus 6ecrno3BOHOUHLIX: KypC nekuui. PoctoB-Ha-/loHy:
M3gaTenbcTBo HOXHOro degepansHoro yHusepcuteTa, 2011, https://www.iprboo
kshop.ru/46957.htm |.

Pazpgen lll. BoTtaHuka

1. Xyikosa T. B, BoTaHuka: aHaToMusi 1 Mopdoiorns pacTeHni. MpakTukym:
Yuye6Hoe nocobue. M.. MWUspatenbctBo  HOpaiit, 2019,  https://www.biblio-
online.ru/book/bota nika-anatomiya-i- morfologiya- rasteniy-praktikum- 441210.

2. NenewxkuHa /1. A, Cepukosa B. W. KopHeea O. C., Kanaes B. H.
CucTeMaTVKa BbICLUMX PacTeHUii C OCHOBaMu reobOoTaHWKW w repbapHoro Jena.
MpakTukyM: Yue6Hoe nocobue. BopoHex: BopoHeXCcKuii rocyjapCTBeHHbI yHUBEpCUTET

UHXeHepHbIX TexHonoruia, 2015, http://www.iprbook shop.ru/47478.
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3. Mawkosa C. B., PygHsiHckast E. W. boTaHuka w ¢1}|3monorvm pacTeHuni:
Yuye6Hoe nocobue ana CrMO. Capatos: MpodobpasosaHue, 2018, http://www.iprbook
shop.ru/74505.html.

4, Haga H. M. BoTaHuka. CucTeMaTuka pacTeHuid: yyebHO-meToamnyeckoe
nocobue. CaHkT-MeTepbypr: CM6IAY, 2021, https://e.lanbook.co m/book/258569.
5. TepexoBa H. A., ipoxokmnHa B. H., BepgHukosa O. C. boTtaHuka (cncremaTuika

BbICLUIMX PacTEHW, OTAeN MOKPbITOCEMEHHbIE): y4ebHO-MeToanYeckoe nocobvie Ans
CTYZEHTOB, O6y4YalroLmMxXca No HanpasneHuam nogrotoskn: 44.03.01 negarornyeckoe
o6pasoBaHue, npoduns «6ronorus»; 44.03.05 neaarormyeckoe obpasoBaHue (C AByMS
NpoduNaMU MOArOTOBKM), MPOPUNN: «XUMUSI», «IKONMOTUSAY; «XUMUSA», «BUNOI0TUS».
Boporex: BIMY, 2022, https://e.lanbook.co m/book/266897.

6. Xapaukosa C.B., BepxoweHuea HO.[1. boTaHMKa C OCHOBamu 3KOJOrUA
pacteHuii: PeKkOMeHZOBaHO YyeHblM COBETOM ¢eAepanbHOro rocyjapCcrBeHHOro
6104KETHOr0 06pa30BaTeNbHOrO YUpeXAeHUs BbiCLLero obpasosaHus "OpeHbyprekuii
rOCyAapCTBEHHbIA YHMBepCUTeT" B KayecTBe y4ebHOro nocobuss Ans CTYAEHTOB,
06y4aloLLMXCsi MO NporpaMmam BbiCLLEero 06pasoBaHus Mo HanpaB/eHVSM MOArOTOBKM
06.03.01 bBuonorma un 06.03.02 [MouBoBegeHune. M.: OpeHbyprckuii TY, 2017,
http://www.studentl ibrary.ru/book/ISB N9785741018149.h tml.

7. Akosnes I. M., FToHuapoB M. H0., MoBbigbi M. H. BoTaHuKa: y4ebHUK Ans
By30B. CaHkT-lMeTepbypr: Cnew/lnT, 2018. 879 c.

Pazgen V. Mukpo6uosiornsa n supycosiorms

1. Bopobee A. A. MeauumHckas MMKp06monorhﬂ, BUpyconorua u
UMMYHOJIOTUS:: YUYEBHUK AN CTYAEHTOB MeAuLMHCKUX By3oB. M.. MeauumHckoe
NHpopmaLmoHHoe areHTcTBo, 2012. 704 c.

2. Epmakos B. B. konorusa mukpoopraHmnsmos. Camapa: CamlrAyY, 2021,
https://e.lanbook.co m/book/222149.
3. Kopoctenésa JI. A., KowgaeB A. T. Mukpobuonorus: YuyebHUK ANs

arpotexHosioroB. M.: OOO "Hay4Ho- wusgaTenbckuii uUeHTp VIH®PA-M", 2016,
http://znanium.com/ go.php?id=456113.

4. Hetpycos A. W., KoToBa W. b. Mnkpobunonorns: Teopust 1 nNpakTika B 2 4.
YacTb 1: yuebHUK Ans By30B. M.: FOpaiiT, 2024, https://urait.ru/bcod e/535984.
5. HeTtpycoB A. W., KoToBa W. b. MnKpobuonorus: Teopusa 1 nNpaktuka B 2 4.

YacTb 2: yuebHUK A5 By30B. M.: FOpaiiT, 2024, https://urait.ru/bcod e/537610
6. CupopeHko O. /[., Bopucenko E. ., BaHbkoBa A. A, BonHo JI. W.
Mukpobuonorns: YuebHUK ansa arpotexHonoros. M.. OOO "Hay4Ho- W3AaTe/bCKui
LeHTp MH®PA-M", 2016, http://znanium.com/ go.php?id=456113.
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