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I. OBLLUE NONTOXEHWUA

1. Hactosiwas  nporpamma cocTaBneHa Ha  OCHOBe  degepanbHbIX
rocyAapcTBeHHbIX  06pasoBaTe/lbHbIX  CTaHAAPTOB  BbICWEro 06pa3oBaHWA Mo
nporpaMmam 6akanaspuata W nporpaMmam creyuanuTerta, U ornpegensier obliee
Co/iepxaHune 3k3aMeHa npu npueme Ha obyuyeHve No obpasoBaTeNbHbIM NPorpaMmMam
BbiClWero o06pa3oBaHua - nporpaMmaMm MarucTpatypel B BY BO  «CypryTckuii
roCyAapCTBEeHHbIN YHUBEPCUTET» (fanee - YHMBEPCUTET).

2. BctynutensHoe ncnbiTaHne HaueneHo Ha OLEeHKY 3HaHUIA NoCTynarLnx auu,
MNONTly4eHHbIX UMW B X0Ae OCBOEHUA nporpaMmm bakanaspwmarta v (uau) cneymanurera, v
Ha OTHop CpeAaw NOCTynarwLWmMX nul, Hambosiee CNoCOBHLIX WM MOArOTOBAEHHbLIX K
OCBOEHUIO NMPOorpamMm MarucTpaTypsl B YHuBepcuTeTe.

3. BCtynutensHoe ncnbiTaHue npoBOAUTCA B paMKax HeCKONbKMX KOHKYPCOB (Mo
COOTBETCTBYOWMM dopMamM M OCHOBaM 06yyeHUs) BHYTPU OAHOW  rpynnbl
MarmcTepckmux NporpamMm 1 cAaeTcs O4HOKPaTHO.

4. BctynutenbHoe UCnbiTaHe NPOBOANTCA HA PYCCKOM fA3bIKe.

5. BctynutenbHoe wCnbITaHWe MNPOBOAUTCA OYHO U (MAM) C UCNONBb30BAHUEM
ANCTAHUWOHHbLIX TEXHONOTUIA (NPY YCN0BUU MAEHTUGUKALMM NOCTYNAIOWMX Npy caade

MMM BCTYNUTENbHBIX NCMbITaHWIA).

Il. NEPEYEHDb TEM A4NA NOAroTOBKWU K BCTYNMUTE/IBHOMY UCMNLITAHUIKO

Paspen |. Soonorus

Tema 1. 300n0rnsa 6€CNO3BOHOYHbIX

300/10r1A Kak KOMMAeKcHaa Hayka. [pegmer n MeTofonorus Kypca «30010rvs
6ecrno3BoHOYHbIX». KpaTkue cBegeHuUs no uctopum 3oonorum (Apucrorens, IV Bek 40 H.
3., K. lnHHen, X.b. Namapk, Y. lapBuH 1 T.4.).

XXVUBOTHble B COCTaBe OpraHuyeckoro Mwupa. [1poKapuoTbl W 3yKapuoThbl.
CoBpemMeHHasa cucTemMaTmka XUBOTHOIMO Mmpa. OCHOBHbIE NPUHLMMLI Knaccudukaumu
XUBOTHbIX. O6lWasa xapakTepuctuka 6ecno3BOHOYHBLIX XWUBOTHbIX B MPUPOAHbLIX
coobLecTBax, UX OXpaHa U pauuoHanbHoe UCNob30BaHue.

Obwan xapakTtepuctuka noguapcrea [llpocteviwmne  (Protozoa). Obuwas
Mopdodusnonormyeckas xapakrepuctuka noaruna Capkogosblie (Sarcodina). O6uias
Mopdodpusnonornyeckan xapakrepucrtmka knacca KopHeHoxkwu (Rhizopoda), otpsg
AmeboBble (Amoebina) n oTpsg PakoBuHHbIe amebbl (Testacea). ObLan xapakTepucTuka
dopamuHudep  (Foraminifera). XKusHeHHbli  umkn  dopamuHudep.  Obias

xapakrepucTtuka ny4yesnkos (Radiolaria) n conHeuHnkos (Heliozoa).



ObLLan xapaKTepucTka CTpoeHWa XryTukosbix (Mastigophora unw Flagellata).
Obuian xapakTepucTka pPacTUTeNbHbIX XIYTUKOBbLIX. OCHOBHbLIE OTPAALI U 3HauveHue
3e/1eHbIX KIyTUKOHOCLUEeB B 6uoueHosax. O6uwaa xapakTepucTnka >XUBOTHbIX
XryTuKoBbIX. OCHOBHble OTpAAbl. [lapasuTuyeckne KUHeTonnactuabl. OCO6EHHOCTU
CTpOoeHWa onanunHoBbix (Opalinata). XXusHeHHbIV Lukn. O6LMe 0CO6EHHOCTN CTPOEHUS
V passuTUS anukomnnekcos (Apicomplexa) B CBA3M C Napasntuyecknm 06pasom XnsHu.

CTpoeHve, pacnpocTpaHeHue W UWKn  pasBuTUs  rperapuH  (Gregarina).
OcobeHHoCcT  cTpoeHus  kokumanin  (Coccida) B CBA3M € BHYTPUKIETOYHBLIM
napasntuamom. Obuaa xapakTepucTuka remocnopuaunii (Haemosporidia). XXusHeHHbIiA
UMK ManapuiiHoro nnasmoavsa. O6lias xapakTepuctuka UHOY30puin Kak Hambonee
BblCOKOOpPraHn3oBaHHbIX npocrenwunx (Ciliophora). CTpoeHne 1 Xu3HeHHble GyHKUUN
NHYy30pUiA Ha npumepe Typenbku (Paramecium). O6Las XapakTepUCTUKa BaXHENLLINX
NOAKNACCOB PECHUYHbIX UHPY30pUIA.

®unoreHNs 1 skonoruyeckas pagmauma nNpocTenwnx. Teopumnm NPoOUCXOXAEHUS
MHOTOKNETOUYHbIX XMBOTHbIX (Metazoa). ObLias xapaktepuctuka rybok Kak HU3LIKX
MHOTOK/IETOUHbIX XWUBOTHbIX. Mopdonormyeckme Tunbl CTPOEHUS ryboK: aCkOHOUAHbIA,
CUHOKOUAHbBIA 1 NeNKOHOW/HbIN. Pa3MHOXeHVe 1 pa3BuTue rybok. MNonoxeHue ry6ok B
cMcTeMe XMBOTHBIX M BOMPOC 06 ux npoucxoxgeHun. Obuan xapaktepuctika Tvna
Knwe4vHononocTHble (Coelenterata). OCO6eHHOCTU CTPOEHUA TMAPOUAHbLIX (Hydrozoa).
OCObeHHOCTM CTpOeHWA TruApPbl Kak OAWHOYHOTO noavna rugpouaHbix. O6uias
Xapakrtepuctika cumpounaHbix (Scyphozoa). PasMHOXeHMe W UMKA  pa3BUTUA
cundounaHbix Ha npumepe aypenun. O6WAA XapakTepucTMKa KOPanaoBbiX MOAUMOB.
Ocob6eHHOCTM CTPOEHUS LEeCTUNYYeBbIX MONMNOB Ha NpUMepe akTUHWUIA. unoreHusa u
3KoNnornyeckas paavauns KMWeyHonoNoCTHbIX.

OcobeHHOCTU cTpoeHus rpebHeBukoB (Ctenophora) n ux dunoreHeTnyeckme
CBA3N C  KULWEYHONONOCTHbIMW, Ob6uwas  XapakTepuctuka nNAOCKUX  YepBen
(Plathelminthes). OcobeHHoCcTK opraHusaunmn Typbennsapuii. OCobeHHOCTU CTpoeHus
COCanblMKOB, CBA3aHHble C rpucnocobneHveM K 3HAONApasnuTUYeckomy obpasy
XKN3HW.

FnaBHenwmne napasnTbl YeN0BEKa N XUBOTHBIX U3 YMCAa TPemMaTod (MeyYeHOUHbIN
COCanbUWMK, NaHUETOBU/AHbIA, KOWayuiA W  KPOBAHOW  cocanblumku). Mopdo-
bruonornyeckme 0Co6eHHOCTN NEHTOYHbIX YepBel, nx knaccupunkaumsa. NMponcxoxaeHmne
N ¢unoreHetuyeckme CBA3M B TUNe MNAOCKMX udepBeid. O6LLana XapakTepucTuka
nepBUYHOMONOCTHLIX Yepsel (Nemathelminthes). Ocob6eHHOCTU CTPOEHUS COBCTBEHHO
Kpyrnbix yepse (Nematoda). OcobeHHOCT opraHM3auun, PasMHOXEHWS, PasBUTUS 1



XKU3HEHHbIE UMK/l HEMATOA - NapasnToB XUBOTHbLIX U Yenoseka. MNPoucxoxaeHue v
unoreHeTUYECKME OTHOLLIEHWS NEPBUYHOMONOCTHBLIX YepBell.

Obuias xapakTepucTuka Konbyatbix Yepseid (Annelida). Ocob6eHHOCTV cTpoeHus
MHOrOLETMHKOBbLIX KO/MbYeLOB, pa3mMHoOXeHue n passutue. OCOBeHHOCTU CTPOeHUs
MasIoLWeTUHKOBbIX KONbYeuoB, pasMHOXeHue un passuTtne. Mopdodusnonornyeckue
OCObEeHHOCTV  JOXAEeBOrO  4epBa. Ponb  AOXAeBbIX 4YepBeit B npoueccax
noyBoobpasoBaHua. OCOBEHHOCTU OpraHn3aLm NUSBOK B CBSA3M C UX XULLHNYECKUM U
nonynapasvtnyeckum o6pasoM XusHW. [poucxoxaeHne ©n  dunoreHeTuyeckue
OTHOLLEeHUSA KONbYaTbIX YepBeu.

Obuwas mopdodusanonornyeckass xapakTepuctuka Monnckos (Mollusca).
OCO6eHHOCTU CTPOEHUs PaKOBUMHHBLIX MOMIKOCKOB W WX Knaccudukaums. O6was
XapakTepucTuka bproxoHorux mMonntckos (Gastropoda). Knaccudumkaumsa 6proXxoHOrmnx
MOMIIOCKOB, WX Xapaktepuctnka. OCObeHHOCTU OpraHu3aumMm  ABYCTBOPYATbIX
MOJI/TIOCKOB, CBA3aHHbIE C ManonojBUXHbIM AOHHBIM 06Pa3OM XWU3HU U NACCUBHbLIM
nuTaHuem. Knaccnpukauma ABYCTBOPYATBIX MOANOCKOB. OCOBEHHOCTU CTPOeHUs
FONOBOHOMNX MONMIOCKOB KaK MOABUXHbBIX MOPCKUX XULLHWUKOB. QPUAOreHna un
3KoJiornyeckas pagmaums MoAKCKOB.

OcobeHHOCTM  OopraHumsauuy,  xapakTepusylowume TN YNEHWUCTOHOTUX.
OCco6eHHOCTN BHYTPEHHero CTPOeHWUst YNeHUCTOHOrMx. OCOBeHHOCTU OpraHu3auum
TPUNO6UTOB — MCKOMNAeMOoN rpynnbl YneHncToHorux (Trilobita). O6Lan xapakTepucTika
Xabpoablwalmx Kak nepBUYHOBOAHBLIX 4neHUcToHorux (Branchiata). OcobeHHOCTH
CTpoeHUA pakoobpasHbix (Crustacea). OTAMYUTENbHbIE OCO6EHHOCTW OpraHu3auum
XabpPOHOrMX N YeNtCTEHOMNX. XapakTepucTnka OCHOBHbIX OTPSA0B.

OTtanunTensHble  0COBEHHOCTM  OpraHv3auuMm 1 pasBUTMA  BbICLUKX
pakoobpasHbix. Knaccudukaums Ha oTpsagbl. O6wan xapakrepuctuka noATvna
TPaxeWmHbIX Kak CyXOnyTHbIX YneHUcToHorux (Tracheata). OTAnYmMTENbHBIE 0COBEHHOCTU
cTpoeHus xenuueposbix (Chelicerata). OcobeHHOCTN opraHu3aumm naykoobpasHbix Kak
Ha3eMHbIX XULLHbIX Xenuueposbix. CucteMaTnka naykoobpasHbelix. OCHOBHbIE OTpAAbI,
NX xapaktepuctuka. OCOb6eHHOCTW oOpraHmMsauumM MHOMOHOXEeK KakK MOYBEeHHbIX
Ha3eMHbIX  YNeHUCTOHOrux. Mopdodusnonornyeckme 0cobeHHOCTU  ryBOHOrUX
MHOrOHOXeK. [naBHeulue npeacTaBuTeny, ux 3HayveHue. Mopdonoruyeckme
0COBEHHOCTN  ABYNapHOHOIMMX MHOTOHOXeK. [NnaBHelne npeacTaBuTeny, Ux
3HauveHue. PunoreHna 1 sKonornyeckas pagnaums B noAKnacce MHOrOHOXeK.

OcobeHHOCTU BHeLHero CTPOeHUs HaceKoMbIX. BaXHeWluuve Tunbl pOTOBOro

annapaTa HacekoMblIX. BHyTpeHHee cTpoeHne HacekoMblx. OCOBeHHOCTU opraHu3aumn



CKPLITOYENHOCTHbIX HacekoMbix  (6eccsaxKoBble, HOrOXBOCTKW, ABYXBOCTKMN).
OMbpuoHanbHoe pasBUTUE HaceKoMbIX. [MOCTIMBPUOHaNbHOE pPasBUTME HACEeKOMbIX.
Hacekomble C HeEMosIHbIM MpeBpalleHnem (TapakaHoBble, MPAMOKPLIAbIE, BECHSAHKMN,
TEPMUTbI). HacekoMmble C  HEnonHbIM - rfpeBpalieHneM  (NoAeHKW, CTPeKo3bl,
PaBHOKPbI/bIE, XO6OTHbIE, K/IOMbI, BLUW). Hacekomble € NOMHbIM NpeBpaLLeHnem (KyKu,
CeTyaTokpblnble, 6aboukn). Hacekomble C MOJIHbIM npespaLleHnem
(NepenoH4YaToKpblNble, ABYKPbIAbIE, 6A0XN).

OcobeHHOCTU opraHusaumm UrnokoXux. BHyTpeHHee CTpOeHMe WUrMOKOXUX Ha
npuMmepe MOpPCKOW 3Be3gbl. O6Las XapakTepUCTUKa OCHOBHbIX K/AaCCOB UMIOKOXUX
(Mopckue nuanu, opuypbl, MOPCKME exu, roaoTypun).

Tema 2. 30010r1a NO3BOHOYHbIX

Moppa3sgeneHve 300n0rvKM. 3agayun Hayku. WCTopuss 30010TMM KakK  Haykw.
Cuctematuka Tuna Xopaosble, 06LWAA xapakTepuctuka tuna. NpoucxoxgeHue Tuna
Xopgosble. OCHOBHbIe YepTbl OpraHu3aumm XopAoBbiX. NMPOUCXOXAEHNE U 3BONKOUMS
HU3LWNX XOPAO0BbIX.

Cucremartuka noATVNA becuepenHsble. OcobeHHOCTU opraHusauumn
[0N0BOXOPAOBLIX (Ha Npumepe naHueTHuka). lMoaTnn 060104HUKK. OCoBeHHOCTU
opraHmsaumn  Acumauii. Canbnbl, 0COBEHHOCTU WX opraHusaymn. OcobeHHOCTH
NNTAHUA 1 Pa3MHOXEHUA anneHAnKYNsSpui.

Xapakrepuctuka noatuna [1o3BOHOYHbIe. OCHOBHble 4YepTbl OpraHusaunm
MO3BOHOYHbLIX: (DOpMbl Tena, NOKPOBbI, CKeneT, Myckynatypa). [poucxoxaeHune
NO3BOHOUHbIX. OCOBEHHOCTN opraHu3auun 1 o06pas XWU3HW KpyrnopoTbix. O6uwias
XapakTepucTuka Hagknacca Poibbl. MponcxoxaeHne XpAaLwesbiX U KOCTHbIX pbib.

Obwas xapakTepucTmka XpsileBbiX pblb. CucTematvka HagoTpsaga AKyabl U
Hagotpaga Ckatbl. XapakTepucTuka OCHOBHbLIX npeactasutenen. OcobeHHOCTU
OpraHu3auMn XpswesbiX pbl6 (MOKPOBbLI, KOXa, ckenet W Myckynartypa). Obuwas
XapakTepucTuka Knacca KOCTHbIX pbi6. Cuctema nogknacca Jlonacrtenepble pbibbl.
OCob6eHHOCTN opraHm3aumm 1 06pas XU3HU KUcTenepbix U ABOAKOAbILWALLMX Pblb.
Hapotpsag [aHouAHble; cCucTeMa, OCHOBHble rpeacTaButenn. luapocratuyeckue
0COBEHHOCTU KOCTHbIX Pblb. OCOB6EeHHOCTM MnoBeAeHWs, 06pPa3 XM3HU W 3HaYeHue
KOCTHbIX pblb B BOAHbIX buoLeHo3ax.

MNpoucxoxaeHne  3eMHOBOAHbIX.  Cuctema  6eCcxBOCTbIX  3@MHOBO/HbIX.
XapakTepuctnka OCHOBHbIX MpeacTtasuTener. Cucrema XBOCTaTbiX 3€MHOBOAHbIX.
Xapakrepucruka OCHOBHbIX npeacTaBuTene. OcobeHHOCTH opraHusaunu

3eMHOBOAHbIX (ﬂOKpOBbI, KOXa, CKenet "1 MyCKynaTypa).



Oblan  xapakTepucTvka  MpecMbIKAWMXCA  KaK  nepsblX  HACTOSLLMX
NEPBMYHOHA3EMHbIX aMHUOT. [IpoUCXOXAEHME U 3BOMKOUUS NPEeCMbIKarLLMXCA.
Cuctema nogknacca AHancvaa; XapakTepucTvka OCHOBHbIX MpeactasuTeneir. OTpsa
KntoBoronoseie  (reorpagusi, opraHusauus). Cuctematuka oTpsga  Swepupl.
XapakTepucTuka  OCHOBHbIX  MpeAcTaBuTeneir. Cuctematvka oTpsga  3meu;
XapakTepucTuka OCHOBHbLIX  npejcTaBuTeNen. OcobeHHoCTU opraHusayum
NpecMbIKaroLWmMXca (MOKPOBLI, CKeNeT, MycKkynaTypa).

MpoucxoxaeHne v 3Bosoumsa ntul. OCOBeHHOCTVM OpraHu3auun HagoTpaAa
Mnasatowne nTUUbl (reorpapusa, XapakTepucTvka OCHOBHbIX MpeacTaBuTenei).
CtpayconofobHble NTULbLI; CUCTEMATUKA, XapakTepucTka OCHOBHbIX MpeAcTaBuTenei.
OTpsg lNyceobpasHele, Coko1006pasHble U KypoobpasHble. OCO6EHHOCTY OpraHu3aLmuy,
XapakTepucTnka  OCHOBHbIX  npeactasutenei.  OTpsg  PxaHkoobpasHble  u
CoBoobpasHble. OcobeHHOCTK opraHusauunuy, XapakTepuctuka OCHOBHbIX
npeactasutenerd. Cuctema  BOPOBLUHOOBPA3HbBIX;  XapaKTePUCTUKA  OCHOBHBbIX
npeacrasuteneit. OcobeHHocTM noneta NTUL,. OCO6EHHOCT OpraHM3aLUn NTULL (KOXa U
ee Npon3BoAHbIe, TUNbI NePbEeB, CKeNeT, MyckynaTtypa). Fo40Bble LuKabl NTULL

[pouncxoxaeHve 1 3BOAKLMA MAeKoNUTaWmMx. OcobeHHOCTN opraHmMsauuy,
CUCTEeMa N OCHOBHbIE MpPeACTaBUTeNN K0avHbIX U CyM4YaTbiX 3Bepeil. HacekoMosgHble,
Kak Hanbonee NpUMUTUBHbIE NAaLEHTapHble MaeKonuTarwme. CucTemMa, 0CO6eHHOCTY
opraHusauun pykokpbiibix. Otpag Mpumatel. Ocoboe MecTo B cuCTEME XUBOTHOIO
Mupa. Cuctema rpbi3yHOB, Kak Hanbonee MHOrOYMCAEHHOW rpynnbl MAEKOMUTAKLLMX.
XUUHbIe, KNTOObpa3sHble 1 nacToHorne maekonutarowme. OCobeHHOCTU opraHusaunuy,
TUNUYHbIe NpejcTasuTeny. OCO6eHHOCTN OpraHu3aumMn maekonuTawmx. (popma Tena,
NOKPOBbI, CKENETHO- MbilleyHas cucrema). OcobeHHOCTU noBegeHua 1 obpas XU3HU
MNEKOMUTALLINX.

ATkl KpacHou KHUru Poccuiickon ®egepaunu, BCTpevatoLmeca Ha Tepputopumn
XMAO (kpaTkas xapaktepucTuka). Poibbl XMAO (cuctema, XxapakTepuctnka oTAaenbHbIX
npeAcTaBuUTeNe, OXpaHaeMble 1 MHTPOAYLMPOBaHHbIe BUAbl). Maekonutatowme XMAO
(cucTema, oxpaHsiemble XUBOTHbIE).

JBONKOUMA MULLLEBAPUTENLHOM CUCTEMbI NpeacTaBuTenein tuna Xopaosble.
JBOMIOUMA  AblXaTe/IbHOW CUCTeMbl NpeacTaBuTeneil Ttuna XopAoBble. DBOAOLNA
KPOBEHOCHOW CUCTeMbl NpeacTasuTeneit Tuna XopAoBsble. IBONHOLNA HEPBHON CUCTEMBI
npeActasuTeneid  Tuna  XOpAoOBble.  DBOMKOUMSA  BbIAENUTENIbHOW  CUCTEMBI

npeacTtaBuTeneli Tuna XopAoss.ie.



Paspen Il. BotaHuka

Tema 1. AHaToMus 1 MOPPOIOTUS PacTeHNA

boTaHuKa - Hayka 0 CTPOEHNU U XU3HU pacTeHu U nx coobLuects (GUToLeHo30B)
Kak  KOMMOHeHTOB  6uocdepbl. OcCHOBHble pasgenbl  60TaHUYECKOW  Hayku.
JKosiornyeckasa posib pacTUTeIbHOMo NMOKPOBA, 3HaYeHe pacTeHnn B OCyLecTBAeHUM
KpyrosopoTta BewlectB. CTpoeHne pacTuTeNbHbIX KAeTok. CXOACTBO UX U OTAu4Yue oOT
NPOKapnoTUYECKOW N XNBOTHOW KNETKMN.

OCHOBHble XMMUYeckne BeLecTBa, BXoAsLmMe B COCTaB uutonnasmel. OCHOBHbIe
CBOWMCTBA LMUTONNA3Mbl XUBOW kneTku. Bakyonnm un ux passutue. KneTouHbli COK U
BXoAslMe B ero cocras sewectsa. [n1asMonus v fgennasmosivzg, Bbi3biBarOLLMe UX
BellecTBa. Tunel naactug, nx Gopma, pacnonoxeHne B Knetke 1 61Uonornyeckas poseb.
MrMeHTbl NAacTna. PasnnyHble BewecTBa 3anaca U Ux Tunbl, GOPMbl OTNIOXKEHUA W
PacnonoXxeHue B pacTUTENbHbLIX KNeTkax. POpMbl OTNOXEHUS MUHEPANbHbIX BELLeCTB.

PacnonoxeHwne sgep B knetkax. Ponb agpa B knetke. CTpoeHne sapa B
WHTepknHe3e. CTpoeHwe un 6uonornyeckoe 3HavyeHwe Xpomocom. Pasbl MUTO3a.
MpyHUMNUanbHble OTINYUS MEeXAY MUTO30M 1 Melio3oM. Pasbl Merio3a. MNpodasa u ee
0COB6EHHOCTU.

O6bpasoBaHuWe K/IETOYHOW CTeHKW, ee CoCTaB W CTpoeHue. [lepBUYHbIe,
BTOPUYHbIE 1N TPETUYHbIE CI0U KNeTOYHOW 060104KK. TNkl NOP U UX pacnpeaeneHue B
3aBUCMMOCTI OT QYHKUWMI KneTok. CTerneHb U xapakTep YTONLWEeHUs CTeHOK KNeToK B
CBA3U C UX QyHKUUAMU. OapeBecHeHue, onpobkoBeHWe, KYTUHU3auuUs, OCIU3HeHue
KNeTOYHbIX CTEHOK.

PactutenbHble TKaHw. [IpuHUMNLL  Knaccudukaumm pacTUTe/ibHbIX TKaHewn.
Cucrtema obpasoBaTtenibHbIX TKaHen. Mepuctembl anukanbHble, aTepanbHble,
WHTepKanspHole. [lepBUYHbIE W BTOPUYHbLIE MEPUCTEMbI, WX LUTONOrMYeckue
ocobeHHOCTU. CUCTeMa MOKPOBHbLIX TKaHer, MX 06Was xapakrtepuctuka. PyHKUUA
aNVAepMnNca, CTPOEHUE OCHOBHbIX 3NMAepManbHblX KNeToK (pa3mepsbl, popma KNeTok,
CTpOeHne 60KOBbIX CTEHOK, CTPOeHWe KyTUKYNbl W BOCKA, OCHOBHbIEe CBOWCTBA
KyTuKy/bl). CTpoeHve 1 GyHKUMU YCTbUL, UX PacrnonoxeHve B Tese pacTeHus. Tunebl
ycTbuu,. [BuxeHue yctbul. Tpuxomel. Knaccupukaumsa TpuxomM. 3HaveHue Tpuxom Anq
pacteHus. MNepugepma.

CTpyktypa u GQyHKUMN OCHOBHBIX K/ETOK, BXOAALMX B COCTaB Mepuaepmbl.
Passutue nepungepmbl. YeueBnuku. Kopka, CBOWMCTBA, cocTaB U ¢yHKUMW. CucTema
MexaHUYecknx TKaHel, 0COBEHHOCTU UX PAaCcnoNOXeHWs B OpraHax pacTteHui, obuias
xapaktepuctuka. CTpoeHWe W CBOWCTBA KOANEHXUMbL. CTpoeHwe U CBOWCTBA



CKnepeHxuMmbl. lepBuYHasn, BTOpUYHaa cknepeHxuma. CTpoeHue, pacrnonoxeHue wu
OyHKUMM  cknepeng. CucTeMa acCMMUNAUMOHHBIX W 3anacalolmx  TKaHew, wux
PacnonoxeHne B pacTeHUAX, OCOBEHHOCTV CTPOeHUs KneTok, OyHKumn. CTpoeHue,
pacrnonoxeHne v QyHKUUM BO3AYXOHOCHOW W BcacbiBarLlelr napeHxumsl. Cuctema
NPOBOAALLMX TKaHew, obline CBOWCTBA MNPOBOASALINX TKAHEN, BOCXOAALUA W
HUCXOAALUMIA TOKU. Kcunema, OCHOBHble 3/1eMEeHTbl, BXOASWMEe B COCTaB KCUIEMbI.
Xapaktepuctnuka Tpaxema v cocypoB. OkaillMneHHble nopel W nepdopaumu.
[ipeBecHHbIe BONOKHA N NapeHXUMHbIe 3/1eMeHTbl, BXOASLMe B COCTaB KCcunemsbl. UIx
CTpOeHune, pacnonoxeHue n yHkumn. TnnoobpasosaHme.

®n03Ma, OCHOBHbIE 3/1IEMEHTbI, BXOAALWME B cOCTaB $GN03Mbl. XapakTepucTmka
CUTOBUAHBLIX KNETOK WU CUTOBUAHBIX TPYBOK. XapakTepucTuka KneTok-cnyTHUL, UX posb
BO ¢IO3MHOM TOKe. XapakTepuctuka NybsaHbIX BOMIOKOH W NY6AHOW MapeHXumbl.
XapakTepuctka npoBoAsaLWmnx Mnyykos. Ponb npokambus n kambus B 0bpasoBaHUn
ny4koB. OTKPbITbIE N 3aKpbITble MPOBOAALME NYYKWU. TUMbI MYYKOB B 3aBUCUMOCTU OT
PacrnonoXeHUs B HUX Kcuiembl U ¢pnoamel. CUcTema BblgeNuTeNbHbIX BELLEeCTB.

HapyXHble (3K30reHHble) 1 BHYTpeHHWe (3HAOreHHble) BMeCTUNNLLA BblAeNeHNN.
OcobeHHOCTU nX 06pa3oBaHns 1 cTpoeHUs. OCHOBHbIE BeLLeCTBa-CeKpeThl PacTeHUN.

Mopdonorna n  knaccudukauma  aucta.  Tunbl  XWIKOBAHWUA  INCTbEB.
dopMupoBaHMe  AUCTbeB.  SpycHble  Kateropuy  Auctbes.  eTepodunnus.
JincropacnonoxeHue (punnotakcuc). JinctoBasa mosanka. AHatoMusa nucra. CTtpoeHwue
NPOBOAALLMX MYYKOB. YCTbULA N UX CTPOEHME U NPUHLMNLI AeUCTBUA. MEXKNeTHNKY,
BO3/yXOHOCHbIe NoocTu. MeTamopdo3bl AnCTa.

KopeHb, ero ¢yHkummn. Knaccudukaumsa kopHer no popme, rno OTHOLUEHUH K
cybcTpaty, no  npoucxoxgeHwtro.  Knaccupukaumss  KOPHEBbIX — CUCTEM MO
NponCXoxXaeHunto, No opme. 30HbI MOIOZOr0 KOpHA. Mepuctema KopHsa. epsuyHoe
CTpOeHue KOpHs. MepBuyHas Kopa, CTpoeHue 3HAOAepMbl. LleHTpanbHbIn LUANHAP
KOPHS, OCOBEHHOCTU 3a/10XKEHUA 1N Pa3BUTUA NPOBOAALLMX TKaHel KopHsa. BropuuHoe
yTonueHne KopHsa. MeTamopdo3bl KOpHer 1 nx cneymannsayums.

Mo6er. Mopdonorunyeckoe pacuneHeHuve nobera. CtpoeHne KoOHyca HapacTaHus y
CNOPOBbLIX W CEMEHHbIX pPacTeHWn. BepxyleyHbll U WHTEPKanspHbIA pocT nobera.
Moykn, UX CTPOEHWe, PacnoNOXeHWe K Pofib B XWU3HW pacTeHus. MeTamop¢osbl
noberos. lMNo6ern Kak opraHbl 3anaca, ecTeCTBEHHOro 1N MCKYCCTBEHHOro BeretaTnBHoOro
pa3mHoxeHus. Ctebenb, ero dyHkumMn. OcobeHHOCT MOpPPONOrUU U aHAaTOMUWN. 30HbI
cTebnA: NepBUYHAas Kopa U LieHTpanbHbIA LWAVHAP (cTena), ux ctpoeHune. CtenapHas
TEOpVs N pa3BUTHE Pa3HbIX TUMNOB cTen. OCOBEHHOCTN CTPOEeHNS CTebIs XBOVHbIX.



Bo3pacTHble K3MeHeHuAa, a4p0, 3a60/0Hb. CTpoeHWe MHOroNeTHUX crebnemn
APEBEeCHbIX pacTeHnii. dopmuposaHue nepugepmbl. CTpoeHue cTebna ABYAONbHbIX
TPaBAHUCTbIX pacTeHui. [lepsBuyHoe cTpoeHue. BTopuuHoe cTpoeHue. CTpoeHwue
cTebns oAAHOA0NBbHbLIX PACTEHNIA.

Tvnbl pa3sMHOXeHUs pacTeHnid. Cnocobbl BereTaTMBHOrO pasMHOXeHMs. MNonosoe
BOCMpou3BeAeHWe BbICWIMX pacTeHnin. Tunbl nonoBoro npouecca. CemMeHHoe
PasMHOXeHWe BbICIIUX pacTeHnin. CTpoeHne cemsnoyek. Mera v MUKpocnopodunbl
roNoceMeHHbIX. MeracnoporeHes n MMKpPOCNoporeHes, pasBuTne My>XCKOro 1 XeHCKoro
rameTopuTos. YepesoBaHue rannouniHblX U AUNIOUAHBLIX reHepauuii (rametodputa u
cnopoguTa) n cMeHa sijepHbix ¢as B UMKNe pa3BUTUS BbICLUUX pPacTeHWi. PassuTtue v
CTpOeHMe rameTopuToB (3apOCTKOB). XXEHCKMNE N MYXCKME FraMeTbl.

MonoBow npouecc ycnoBus ero ocyLiecTBneHus. LIBeTok kak penpoayKTUBHBbI
nober nokpbiToceMeHHbIX. Mopdonorusa usetka. OKOMOLBETHUK NPOCTON U ABOWHOMN,
ero CTpoeHue, NpoucxoxaeHne u ¢yHKUMKU. AHAPOLEN, rmHeuer, pacnonoxeHue mnx
3N1eMEeHTOB Ha LBeTOHOXKe. LiBeTeHne 1  onblieHWe. AreHTbl  OMblIEHUS.
MpucnocobneHne LBETKOB K pasHbIM cnocobam onblieHus. CamoonblieHne U
NepekpecTHoe onbineHue. iuxoramusa u retepoctunus, nx buonornyeckoe 3HaveHue.
/lBOHOE OMNOAOTBOPEHMe, pasBUTWe 3apoAbllia W 3HAoCnepma, GopMupoBaHue
CeMEeHU 1 Naoaa, nx 6Uonormyeckoe 3HauYeHue.

CTpoeHue cemsaH. 3apo/bllln CNOPOBLIX N CEMEHHbIX PacTeHUr UX passuTne u
cTpoeHue. popactaHue cemaH. CTpoeHue npopoctka. OHToreHes pacreHus. Mnoa, ero
passutne. Mopdonornyeckoe pasHoobpasve nNao40B U NPUHLMUMLI UX Knaccudukaumn.
Mepukapnuu, ero cTpoeHne n buonornyeckoe 3HavyeHue.

Tema 2. CuctemaTnka HU3LWKNX pacTeHnin n rpnbos

CucteMaTuKa Kak Hayka, ee 3HayeHue, MecTo B cucteMe 6uonornyeckux Hayk.
TakcoHOMUYeckue paHru (KkaTteropum) U TakKCOHOMUYECKVe eAnHULbl. 3HadeHue
cucTeMaTukKK pacTeHWi, kpaTtkas ncropms. CUCTeMbl UCKYCCTBEHHbIE, eCTeCTBEHHbIe U
¢unoreHeTnueckme. OCHOBHbIE NPUHLMNBI U NpaBuia 60TaHNYECKOM HOMEHKNATYPbI.

ObLias xapakTepucTMka CuHe-3eNeHblX BOAOPOCNEN, pasgeneHve Ha Knacchbl.
[peAcTaBUTENN CUHE-3e/1IeHbIX BOAOPOCAEN, pa3Hoobpasne CTpPoeHUs, pPa3sMHOXEHUS.
KpacHble Bogopociun. Obbem oThena, obwas xapakrepuctuka. [lpegcTasurenn,
CTPOeHue, pasMHOXeHwMe.

OTtaen 3eneHble BOAOPOCAW, AeNneHWe Ha Knaccbl, Nopsaku. BosibBOKCOBbIE Y
NPOTOKOKKOBbIe. [peacTaBuTenn, ocob6eHHOCTU CTPOEeHUs, pa3MHOXeHus. opsgok

YNOTpUKCOBbBIE U CM¢)0HOKH8AMEBbIEI XapakTepucthka, npeacraBuTesnni, 0CO6EeHHOCTA



PasMHOXeHWs. KoHbloraTbl: NOPSAAKKM, NPeACTaBUTeNn, 0CO6eHHOCTU CTpoeHus. OTaen
AvaTomoBble Bogopocnn. Obbem otgena. MpeacTaBUTeNN, OCOBEHHOCTU CTPOEHUS,
pasmHoxeHus. Otgen 6ypble Bogopocnn. O6bem oTaena. O6uwias xapakTepucTuka.
MpeacTaBuTenn. XU3HEHHbIM UMK, passBuTWe, CTPOEHWE, pasMHoXeHue. Mopagok
reteporeHepatHble. CTpoeHue, 0CO6eHHOCTVM NOM0BOro npouecca, 4epegoBaHue
nonoBoro cnopogurta n rametopurta. NpeacTaBUTENN LUUKNOCNOPOBbIX, OCOBEHHOCTY
pa3BuTUA, NPoLEeCcC ONN0AOTBOPEHMS.

Otaen rpubbl - obbem otaena. [leneHne Ha knaccbl. O6LLAs xapakTepucTuka.
OcobeHHOCTV pa3BuTUSA, pasMHOXeHWe, 6ecnonoe, nososoe. Knacc XutpuanomMuueTsi.
Obvem knacca w xapakTepuctuka. [lapasvTbl PacTeHWA, UMKA WX pa3BuUTUS,
pa3mHoxeHue. Knacc oomuueTbl. Obuian xapakrepuctuka. Mopsgku. MNpeactasutenu,
OCOBEeHHOCTM  pasBUTWUA, pa3MHoxeHwe. Knacc 3uromuuetbl. [pejctaButenu
canpoTtpodoB 1 napasuTos. becnonoe 1 nNonoBoe pasmHoxeHue. Mopsgok Mucorales:
CTPOeHMe TaNnoMoB, 0bpas XusHu, 3BONIOLMA 6eCNoNoro 1 NOAOBOr0 Pa3MHOXEHUS.
[eTepoTannnsm 3uromuueTos. Boicwue rpubbl. O6bem, cTpoeHue. Cymuatblie rpubesl,
npeacrasurtenn. PasmHoxeHue 6ecnonoe, nonosoe. Knacc ackomuuetbl. onosow
npouecc 1 popmMmpoBaHue cymok. [eneHne Ha noAknaccbl. Apoxxu 1 TappuHOBbIE
rpubsbl, Kak NpeacTaBuTeNy ronocyMyatbix. CTpoeHMe, 06pas XU3HN, XNU3HEHHbIN LK.
Knacc gertepomuueTsl, 06bem knacca, pasMHoxeHue. MpeacTaBuTenn Bo3byauTenen
3aboneBaHnin  pacteHnin. Knacc 6asugnanbHele  rpubbl.  XonobasuguasnbHble,
rmmeHomuLeTsl. MNpouecc pasmHoxeHus. Mpeactasutenn. JoMoBon rpub. XN3HeHHbIN
LMK pa3BuTus. JInHeHas unn ctebnesas pxaBunHa. XU3HEHHbI LUUKA pa3BuUTUA U
Cnocobbl Pa3MHOXeHNA 7 3apaxeHuns pacTeHunn. lacTepomMuLeThl.
®parmobasngnancHble rpubbl. XXM3HEHHbIN LKA FTON0OBHEBLIX rPUG0B, NpeaCcTaBuTeny,
0CO6eHHOCTWN 3apaxeHusa pacteHui. OTgen caumseBukU. OCOBEHHOCTU CTPOEHWUS.
MpeactasuTenn. XU3HeHHbIN UnKa napasuTa - nnamaguodopa.

JinwanHukn. KoOMNOHEHTbl ANWANHNKOB, MOPQONOrus, aHaTOMMUSA, 3KOMOTUS ©
dusmonorva AUWanMHMKOB. PasMHOXeHue. BaxHellwune npeacTaBUTENN OCHOBHbIX
mMopdonornyecknx rpynn AuwanHMKoB. Knaccel nauvwariHukos. [peactaBuTenu.
Mopdg¢onornueckme 0CoO6eHHOCTU CTPOEHUS.

Tema 3. CuCTeMaTrKa BbICWNX PacTeHUI

ObLan xapakTepucTnka BbICLUNX Ha3eMHbIX pacTeHu. OCOBEHHOCTU Ha3eMHbIX
YyCNoBUA, WX BAUAHWE Ha ¢GOpPMUPOBaHWE aHaTOMUYecknx u Mopdonormyeckmnx
CTPYKTYP pacTeHuid. Isonouma rametoduta n cnopodura. OTgensl BbICLLUUX PACTEHWUIA.

Otgen mMoxoobpasHble. 06waa xapaktepuctuka. OnnojoTBOpeHUE U



obpasoBaHue crnopoduta. Knacc - neyeHoOUHWKW. Lkn passBuTUA Ha npumepe
MapLaHuuy MHoroobpasHoin. Knacc bpuesble unu Hactosilumve Mxu. JeneHwe Ha
NoAKnaccel. 3eneHble MXu. XU3HEHHbIA LMK Ha npuMepe noautpuxyma. CharHosbie
MXW, aHaTOMO-Moponormyeckas xapakTepuctuka. Passutue cdarHoBbIX MXOB.
Cocyguctble cnopoBble pacTeHus. O6Las xapakTepuctuka: PaBHOCMOPOBbIE U
pPasHocnopoBble pacteHua. CTpoeHune cnopopuTa n rametopuTa.

OTaen nnayHoBW/AHbIE: BO3HWKHOBEHVE K 3BOMKOUMS, 06LLIAsS XapakTepucTuka.
Knaccel nnayHoBUAHbIX. Nopsagky nnayHoBbIe, LWWNbLHUKOBbLIE, CenaruHennosble.

Otaen xsoluesugHble. MNpouncxoxgeHne, obLan xapakTepucTika XBoweBuaHbIX,
UX 3HaveHuve. [uddepeHumaums CNOPOHOCHLIX U BereTaTUBHbLIX MNo6eros. AHaTOMO-
Mopdonornyeckne oCo6eHHOCTI.

OTaen nanopoTHUKoBUAHbIe. ObLLAs xapakTepucTuka: cTpoeHune cnopoduta u
rametodurta, pasmHoxXeHue. OCHOBHble TakCOHbl. Knaccbl Mapcuneesble
CanbBUHMEBbIE. Knaccol Y>XOBHWUKOBBbIX, MapaTTueBsblX, nonunoanoncua.
XapakTepuctnka Mop¢onornyeckux, 3K0Nornyecknx OCOBeHHOCTen npeacTaBuTeneit
NOAUMNOANONCUA.

OTaen ronocemeHHble. 3HaveHne, buonormyeckme npenmyLlecTsa CemMeHHbIX
pacTeHuii nepey CnopoBbIMK, aHaTOMO-Mopdonornyeckme Npu3Haku. PenpoaykTnsHble
OpraHbl roONOCEMEHHbIX: CTPOeHMe, pasBuUTMe cema3adaTka Ha MnpuMepe COCHbI
06bIKHOBEHHOW; CTPOEeHMEe CeMEHW, Nblblpl, WnLeK (cTpobunos). OCHOBHbLIE TaKCOHbI
roNoCemMeHHbIX. XapakTepucTuka KnacCoB rONOCEMEHHbLIX: CeMeHHble ManopoOTHUKMN,
CaroBHWKOBbIE, TWHKroBble, rHeToBble. KiacCc XBOWHbIE: MOPSAKWM apayKapueBsbilX,
KUMapuCcoBbIX, TUCCOBbIX, MOAOKAPMOBbLIX, COCHOBbIX.

OTgen nokpblToCEMEHHble (uBeTkoBble) pacTeHus. O6Lan XapakTepuctuka,
pa3sHoobpa3ue, 6uonormyeckue npevmMyLLecTBa, pacnpocTpaHeHue. 3HayeHwe ANs
yenoseka. lMponcxoxageHne v 3BONKOLUUA UBETKOBbIX pacTeHuin. dunoreHetnyeckme
CUCTeMbl LBETKOBbIX pacTeHuin. [pu3Haku MNPUMUTUBHOCTU TakcoHoB (nmo AJl.
TaxtagxsaHy). [naBHenwmne TakCOHOMUYeCKMe rpynnbl oTAena uBeTKoBbiX. Knaccol
OAHOA0NbHbIX U ABYAONbHbIX PacTeHWUI, pa3nnumsa. Nogknaccol LBETKOBbIX.

Moaknacc - marHoauugbl. [1OpsaKM  MarHoAMeBblX, NaBPOBbIX, MepLeBbIX,
ApUCTONIOXMNEBDIX, paddnesnessbix, HeneHToBbIX, HUMQENHbIX,  NOTOCOBbIX,
POroNUCTHUKOBLIX. loAKnacc - paHyHkyauabl. YepTel MPUMUTUBHOCTU B CTPOEHWNU
BeretaTMBHbLIX  OPraHos, UBeTKa W  MNA0A3;  CUCTeMaTuyeckoe  3HayveHwue
MHOTOMNOAHNKOBBLIX.  [lopsaaku:  NHOTUKOBbIE,  MakoBble, MNUOHOBble.  Ob6Lan
XapakTepuctuka nopsiakoB, CEMENCTB B MX COCTaBe (CTpoeHwe uBeTka W NnoAa,



BereTaTMBHbIX OpraHos, reorpaduyeckoe pacnpocTpaHeHue). OCHOBHbIe
npeacrasutenu. fNogknacc - kapuopunanasl. NMopsaky reo3gnyHble, rpeynxoLBeTHbIe.
XapakTepucTka OCHOBHbIX CEMENCTB, 3BONIOLMSA LBETKA, BaXHelle npeactasuteny,
MX XO3AWCTBEHHOE 3HayeHwue. Moaknacc - ramamenuanabl. MecTo B pasHbiX cUcTemax
NOKPbITOCEMEHHbIX, UNoreHeTUYECKMNE OLeHKM NPU3HAKoB NpeacTaBuTeneit. Mopaaku:
3BKOMMEBbLIE, raMaMeNnjoBble, KasyapuHOBbIE.

Mopagku: 6ykouBeTHble, 6epe3ouBeTHble, OpPexouUBeTHble. XapakTepucTuka
OCHOBHbIX CEMENCTB, 3Ha4YeHne, NpeaCcTaBNUTeNN.

Moaknacc - aunneHunabl. Topsaku:  YaliHble, BepeckoBble, dUaNKoBbIe.
XapakTepucTka OCHOBHbIX CEMEeNCTB, 3HayeHue, npeactasuTenn. Mopsaku: UBOBbLIE,
TblIKBEHHbIE, KanepcoBble, ManbBOBble. XapakTepuUCTUKa OCHOBHbIX CEMENCTB,
3HadeHwe, npeactasutTenn. llogknacc - AunneHnabl. lopsagku: KpanuBOLBETHble
(cemeiicTBa WUNbMOBbIE, TyTOBbIE, KOHOM/EBblE, KpanuBHbIE). PacnpocTpaHeHwue,
3HaYeHue, XapakTepucTka CTPOeHUs LiBETKOB U NI0A0B, OCHOBHbIE NpeaCcTaBuTenu.

Moaknacc - po3uabl. O6LWaa  xapakTepucTuka;, 4epTbl  CxoacTBa C
MHOrOMNM0AHNKOBbLIMUY U OTIMHYUA OT HUX. AHaTOMO-Mopdonornyeckme, buoxnmMmmyeckme
n buonoruyeckme oCO6EHHOCTU; NYTU Cheunanm3aunn CouBeTuin, LUBETKOB U MA0/0B.
Moaknacc - po3unapl. MNopsgku: canuHAOBbIe, pyTOBbIe, NbHOBbLIE, repaHuesble. ObLan
XapakTepucTuka;, CTpOeHMe UuBeTka W MNNoAa; BaXHewWwmne npeacTtaButenn, ux
X038UCTBEHHOE 3HaueHue. Mogknacc - po3nael.

Mopsaaku:  KamMHe/NoMKOBble, POCAHKOBbLIE, PO30LBETHbIE. XapakTepucTuka
OCHOBHbIX  MpeACTaBuUTeNed  CeMeincTs,  3HaudeHue. Mopsaku MUPTOBbIE,
boboBoLBeTHble. O6LWaa xapakTepuctuka; Mopdonorndeckne u 6Guonorndeckue
0COBeHHOCTY, HanpasBneHwe 3BONKUMK. BaxHenwwme npeacTaBuTenn, WX pPonb B
NpUpoAe 1 B XO3AMCTBEHHOW AesTeNbHOCTY YenoBeka. MNogknacc - namumgbsl. AHaTOMO-
Mopdonoruyeckme, buoxmmuyeckne u buonorndeckme ocobeHHoCTU. [opsaKn:
HOPUYHUKOBbIE, ryboLBeTHbIE. BaxHelwmne npeactaBuTenu, nx poab B NpUpoae v B
XO3AANCTBEHHOW AeATeNbHOCTY YenoBeka.

Mopsgku  rope4yaBkoBble,  NacieHoOBble,  Oypa4HMKOBbLIE. BaxHenwune
npeacTaBuTenu, UX poib B MNPUPOAE W B XO3ANCTBEHHOW AeATeNnbHOCTW 4esoBeka.
Mopsgkn - 30HTUYHbLIE, BOPCAHKOBbIE., OCHOBHbIE CEMENCTBA, WX XapakTepucTuka,
npeacrasuteny. 3HauveHue ans 4denoBeka. [logknacc - actepuabl. bBuonoruyeckue
0COBEeHHOCTY, CTPOEHME LBETKOB 1 NNOAOB, CMCTemMaTuyeckve CBA3W. XapakTepucrunka

OCHOBHbIX CEMeWCTB, 3HaueHue, npeacrasuTenn.



Knacc OaHoponbHble. ObLas xapakTepucTuka, NpoONCXoXaeHne 0AHOCEMEHOro
3apojblllia; aHaTtomMuyeckue 0CO6eHHOCTN; BaxHelwune HanpaBneHUs 3BOMOLMN.
CoBpemMeHHble B3rnsdbl Ha CUCTEMATUKy OAHOAONbHbLIX. [oAknacc - annucmaTubl.
OCcobeHHOCTM MONOXeHWA 3TOW rpynnbl B uaoreHeTU4ecknx cucrtemax. pusHaku
NPUMNUTUBHOCTM U cneyuanusaymm B CTpoeHUM uBetka W nnoga. OCHOBHble
npeacTaBuTenu.

Moaknacc - nuanngbl. MNopsagok JluaneuBeTHble Kak Hanbonee UeHTpanbHaa w
TUNWYHaA rpynna OAHOAO/NbHbIX; O6Las xapakTepucTuka, HanpasaeHWs 3BOAOLUN
BeretaTMBHbLIX OpraHos, UuBeTka, nnoga. CemelcTBo JinnenHble. CoOBpeMeHHble
npeacTaBneHna o cucteme auaveuseTHbix. Cemenctso  OpxugHblie.  lopsgku
CWTHUKOBbIE,  OCOKOBble,  3nakoBble.  Obuwlas  xapakTepucTnka.  AHATOMO-
Mopdonornyeckme w©n  buonoruyeckme OCOBEHHOCTW; MNPOUCXOXAEHME  UBETKa;
Mopdonoruyeckas NpUpoAa 3apobllla; BaXxHellwne NnpeaCcTaBUTeNn; ponb B Npupoae
N NX 3HaYeHue B XO35NCTBE.

Moaknacc - apeunabl. Obuwias xapakTepucTuka, npobnema cUCTeMaTnyeckoro
NONOXeHWs rpynnol. MMopaaky nanbMoLBeTHbIe, apouaHble. O6Lan XapakTepucTuka;
pacnpocTpaHeHue, aHaToMo-mopgonornyeckne n bruonornyeckne oCobeHHOCTU; posb
B MPUpoAe 1 3Ha4YeHne B XO3alCTBe.

eoboTaHWKa, NpeamMeT U CTPyKTypa Haykwu. 3agaym reoboTaHuUKW, Mecto B
cucteme buonoruyecknx AncumnanH. OCHOBHbIE CBOWCTBA PacTUTENbHOrO MOKPOBa.
MoHaTna "¢nopa" n "pacTtutenbHocTk". OCHOBHble MOHATUA reorpadum pacTeHvi.
Apean BUAOB pacTeHU U MeToAbl ero usyyeHuns. Turbl apeanos. PacTUTeNbHbIA NOKPOB
Poccun 1 conpedensbHbiX rocyaapcrs. [OHATUA 30HaNbLHOW, WHTPa3oHalbHOW U
3KCTPa30HabHOW pPacTUTeIbHOCTU. PacTuTenbHble 30HbI M BbICOTHaA MOSACHOCTL B
ropax.

OcHoBHble BuAbl aHanusa GNopbl: TakCOHOMUYECKUMW, reorpapuyeckun,
dnoporeHeTnyecknn. OCHOBHbIE KaTeropuu BUA0B Npu GpNoporeHeTUYeckomM aHanuse.
dnopuctnyeckoe panoHuposaHue 3emnu. MNoHAaTre o ¢uToLeHo3e. PUTOLEHO3 Kak
LLeHTPanbHbIA KOMNOHEHT 6uoreoueHo3a. PnopucTuyeckmin, 3kKobMomMopepHbLIA cocTas
$UTOLEHO30B - OCHOBHblE NPU3HaKW, oTpaxarlwume ¢akTopbl UX GopMUpPOBaHUA.
MpuynHbl, onpegensiolne HeoA4HOPOAHOCTU cocTaBa ¢uToueHo3a. HaasemHaa u
NnoA3eMHaa SApPYCHOCTb. BepTuKanbHbIM KOHTUHYYM. [OpU30OHTanbHas CTPYKTypa
GNTOLLEHO30B, OCHOBHbIE MOHATUA. MMOHATUS MoAMdUKAUMA U CMeH B reoboTaHuke.

HepsquHe W BTOPUYHbIE CyKLIeCCUU pacTUTe/IbHOCTW.



KopeHHble 1 Npou3BOAHbIE GUTOLEHO3bl, CepuanbHble W KAUMAaKCOBbIe
coobuyectsa. MoHATNE O PaCTUTENbHOM accoumaunm Kak OCHOBHOM CUCTeMaTUUecKo
eAnHVLe B puUTOLEHONOMMW. SKonormyeckne GakTopbl. Knaccupukauma 3Konornyeckimnx
$akTopoB. MpsMOe 1 KOCBEHHOEe UX AeliCTBUE Ha pPacTeHWs. IKOAorMyeckas aMnanTya
W 3Konoruyeckuii apean snaa. XusHeHHole popmbl (3Ko6MOMOpPdLI) pacteHnin. Cuctema
XN3HEHHbIX POopM PayHkuepa.

Pazpen lll. 3konorus

Jkonorma  kak  Hayka. [peameT, cojepxaHue W 3a4aunm  3KONOrvW.
B3anMOOTHOLWEHWss 3KonorMn C APYrMMX  Haykamu. [UCUUNANHBI, NMOrpaHuYHble C
3konoruen. buocpepa kak cneynduyeckas 060/104Ka 3EMIN U apeHa XU3HW. TpaHunLbl
buocoepbl B nutochepe, rugpochepe n atMochepe. PYHKUMOHANbHbIE CBA3N B
buocdepe. bBuochepa kak cpega obuTaHUa 4YenoBeka. CUCTEMHOCTb  KU3HM:
CpeaoobpasytoLlas ponb XuBbIX OPraHNM3MoB, pasHoobpasne GopM XU3HW Ha NnaHeTe
3emns, YpOBHW OpraHv3aunm XunsHu. buoreHHbli KPyroBopoT BeLLecTBa U 3Heprumn B
br'l. Mecto yenoseka B 6uocdepe.

®aKkTOpbl  CpeAbl  0bUTaHUA  OpraHU3MOB  (3Kosornyeckme  GakTopbl):
abvoTuyeckme, 6uoTMYeckMe, aHTPOMOreHHble. TemnepaTtypa, Kak 3KOA0rMyeckuii
dakTop: TemnepaTypHble MOPOrK XW3HW, TennoobmeH. BavsHWEe TemnepaTypbl Ha
brvionormyeckmne puUTMbl PacTeHUN N XUBOTHbIX. TOMKMNOTEPMHbIE U FOMONOTEPMHbIE
opraHu3Mbl. Tepmodunbl 1 ncuxpodunel. Boga kak skonoruyeckuii dakrop. Boga kak
BHYTPEHHAA cpeja opraHu3ma.

PU3UKO-XUMMYECKMEe CBOWCTBA BOAblI Kak cpeabl OBUTaHWSA pacTeHWn U
XUBOTHbIX. MUHepanbHble CONM Kak 3konoruyveckuin ¢akrop. BogHo-coneson obmeH
OpraHn3moB B BOAHOW cpeje U Ha cywe. [a30Bblii COCTaB COBPeMeHHOoUW aTtMmocdepsl
nnaHeTbl 3emMna. Knucnopog Kak 3konornyeckurt ¢akrtop. [a3006MeH B BOAHOW U
BO3AyLWHOW cpefde. OCHOBHble ajanTalvu PacTeHUA W XUBOTHbIX, CBA3aHHbIX C
AbixaHuem. CBeT Kak 3konornyeckmin ¢aktop. CnekTpanbHbI COCTaB CONHEYHOro
n3nyyeHus. buonornuyeckoe fencTBue pasINYHbIX Y4acTKOB CreKTpa COMHEYHOro
n3nyyeHus. BanaHme ceeta Ha bnonornyeckme puTMmel.

dur3nonornyeckas perynsaums Ce3oHHbIX aBneHnin. KocMnyeckas ponb 3eneHbix
pacTeHnin. KOHTPO/b 3eneHblX PacTeHni 3a ra3oBbIM COCTaBOM aTMochepbl. O30HOBbIM
3kpaH. TlapHukosbii 3¢dekT. Co3gaHne 3eneHbIMU  PacTeHUAMU  MepPBUYHON
buonornyeckon  npogdykumn.  POTOCUHTE3  KAK  MexaHusM npeobpa3oBaHUA
KWHETUYECKON 3HepruuM CONHeYHOro CBeTa B MNOTEHLMAaNbHYH 3HEpPruk XMBOro

BELLECTBa (IHePru XMMn4ecknx ceaseit). Aaantaumm Ha ypoBHe OpraHnM3mos.



Nnmutupyowme  ¢aktopsl. lpegensl TOAEPaHTHOCTU. [uana3oH 3HaveHui
OCHOBHbIX QU3NYECKMX N XMMUYECKMX MokasaTeneil (TemnepaTtypa, BAaXHOCTb, pH,
CO/IeBOV COCTaB U Ap.), B NpeAenax KOTOPOro BO3MOXEH GEHOMEH XU3HW Ha nnaHeTe
3emns. SKonoruyeckas Huwa (no . XaT4mHCoHy) kKak MHOrOMepHbIii aHanor npezesnos
TONEePAHTHOCTUW. 3HaYeHVe B3auMOeCTBINA GaKTOPOB B UX BAUSAHUN HA OPraHn3Mm.

MonynaunoHHaa skonorus. MoHsaTue o nonynsumu. Monynaums Kak cuctema.
flonynaumMoHHas  CTpykTypa Buaa. [poCTpaHCTBEHHas  CTPyKTypa  MONyAsuuii.
[pocTpaHcTBEHHan AuvddepeHUmaums 1 GyHKUMOHANbHas WHTerpauvs BUAOB
PacTeHUn 1 XWUBOTHbIX. [loAggepXaHue NPOCTPAHCTBEHHOW CTPYKTYpPbl BWAOB.
Perynauus n10THOCTU HaceseHUs.

Aemorpaduyeckan cTpykTypa nonynauuid. AuHammka YNCAeHHOCTU NONyAsuMiA 1
NonynAUNOHHbIE UMKAbI. emorpadpuyecknin noteHyman. [lemorpaduyeckme nupamunapl
Kak oTpaxeHue gemorpaduyeckoro noTeHumana. 3konornsa coobulecrts. CoobLLECTBO
(buoueHo3) kak cuctema. OCHOBHbIE BUALI MEXMONYNSALUMOHHBIX CBA3e/ B COO6LLeCTBaXx.
Tpodurueckas » NPOCTpaHCTBEHHAas CTPykTypa coobuiects. MNuuwesas (Tpopuueckas)
uenb. CeTn NUTaHua. MOTOK BellecTBa U 3Heprum no Tpoduyeckon Uenu, OCHOBHbIE
GyHKUNOHaNbHbIE Tpynnbl OpPraHu3mMoB (Tpoduyeckme yYpPOBHU) B 3IKOCUCTEMAX:
NPOAYLIeHTbl, KOHCYMEHTbI, peAyLeHThI.

JKonornyeckaa H1wa (no Y. SAToHY) Kak MecTo BuAa B TPOPUUECKON CTPYKType
coobuiecTsa. MexnonynsunMoHHble B3aUMOAENCTBMA B CoobLUecTBe. XMLLHNYECTBO W
napasntusMm. KoHkypeHumsa ©n  MyTyanusM. KOMMEHcanmsM U1 aMeHCanusm.
MpeactaBneHne o KoHcopuuax. Tonuyeckne n Tpoduyeckme CBA3U B KOHCOPUMSAX.
JkocmcTeMa Kak QYyHKUMOHaNbHOe eAWHCTBO coobuiecTtBa WM ero cpedbl 0bUTaHUSA.
[ANHaMuKa 3KoNOrmM4Yecknx CUcTem.

JKonormyeckaa cykueccmsi. ITanbl 3KONOMMYECKoW cykueccun (cepuanbHble
cTaavn). NepBUYHbIE N BTOPUYHbIE 3KONOrMyeckmne cykuecnmn. AncbanaHc npoaykumn m
AECTPYKUMU  KaK  MpUYMHa NepBUYHON cykueccnn. KnumakcHoe (paBHOBecHoOe)
coobuiectBo. HapyweHune xoga cykueccum noj  BAMSHWUEM  @HTPOMOreHHoro
BO3AEUCTBUA. 30HaNbHble 3KoAOru4yeckmne cucrtembl. PakTopbl, onpegensawroLLne
NPUPOAHYHKD  30HaNbHOCTb W BbLICOTHYKD  NOACHOCTb  3KocucTteM. OCHOBHble
XapakTepUCTUKM 30HaNbHbBIX 3KOAOTMYeCKuX cnctemM. buocdepa Kak akocucrtema camoro
BbICOKOr0 ypoBHS. Yenosek 1 buocdepa. Bosgencteme yenoseka Ha buocepy.

Ademorpaduyecknin  B3pblB, BpeMs  Hayana U OCHOBHblE  MPUYUHDI.
Aemorpapuyeckmin noTeHLMan B pa3BuTbIX 1 pasBMBarOLLMXCA cTpaHax. CoBpemMeHHas



YNCNEHHOCTb HaceneHua 1 MnpPoOrHo3 AWHAMWUKKA  YUCNEHHOCTU HaceneHus Ha
bavKanwmne gecaTuneTus.

[eaTenbHOCTb YenoBeka Kak 3Konornyeckuii ¢akrop. lMpuknagHble acnekTbi
3K0/1I0rnn. ABCONOTHAsA 3aBUCUMOCTb YeNoBeKa OT PAaCTEHUI N XNBOTHbIX, HACENAMLLINX
Hawy nnaHety. ®parMeHTauua (pacyneHeHue) apeanoB BUAOB B pe3y/bTaTe
pacliMpeHns Cenbxo3yroanii, NoceneHnin N KOMMYHUKaLUWi Yenoseka. 3arpsisHeHue
4e/10BEeKOM BO3/YyLUHOW, BOAHOW Ccpeapbl 1 No4Bbl. OCHOBHbIE MCTOUYHMKIN 3arpasHeHUS.

KpaTkas ncropus npupoAononb30BaHUA OT paHHero 3emMneaenns 40 Hawunx AHen
Kak WCTOpMA BO3JENCTBUA uefioBeka Ha MNPUPOAHYID cpeay. Teopus cuctem n ee
npuMeHeHne B peLlleHnn 3KoMornyecknx 3agad. KoMnbloTepHble MeTozbl 06paboTkm
3Konormyeckon nHpopmauun. Cratuctmyeckme MeToAbl MHOrOMEPHOro aHanvsa wu
ONMUCaHWNA 3KONOrNYecknx cuctem. InHammyeckme Mogeny 3K0N0rmyeckmx npoLeccos,
NMUTaLNOHHOE MOAEeNNPOBaHWE B 3KONOrMN. MpUHLMMIbI 3KONOrMYeCckoro NporHo3a.

Mpobnembl AnHaMukn 6uochepbl 1 ee KOMMOHEHTOB. AHTPOMOreHHble
BO3AENCTBUA  HAa  KOMMOHEHTbl  6uocdepbl.  AHTPOMOreHHble  U3MeHEeHWUs
3HepreTuyeckoro 6anaHca 6uocdepbl. PUTMUKE UM UUKANYHOCTL BUONOTMYECKMX
npoueccoB. ®OpMbl PUTMOB. IHAOMEHHbIE W 3K30reHHble COCTaBASfKLWME PUTMOB.
Mpobnembl MexaHW3MOB 6uonornyeckmx 4acos. doTonepuoamsm. KoHuenuus
Hoocdepbl. PopmuposBaHue raobanbHOW 3Konorun. KoHuenuus B3auMOAenCTBUA
obLwecTBa U NPUPOAbI, 3KON0rMYyeckoe 3aKOHOAaTeNLCTBO.

MpaBo MNpupOAONONL30BaAHUA W MPaBOBOW MexXaHW3M OXpaHbl OKPYXaroLLewn
cpeabl, ropuAanyeckas OTBETCTBEHHOCTb 33 3KOAOrMYeckme npaBOHapyLUeHUS.
JKonormyeckne NPUHUUNBLI B Pas3nYHbIX chepax MpakTUYeCcKor AeaTenbHOCTA
YyenoBeka, B MPOMbILUNEHHOCTU, CeNbCKOM XO3ANCTBE, CTPOUTENbCTBE U T.4. OCHOBHbIE
HanpaBneHWss NPUKNAAHOM 3KONOrMU. DKONOrNS - HayyHasa basza paspaboTku npobnaem
pPauMOHaNbHOro MpUpPOAONOAL30BAHUA W OXpPaHbl NpUpPoAbl. AgantuBHble GOpPMbl
opraHusmoB. Mopdo-3konornyeckme TUMbl, XU3HeHHble ¢opmbl. Knaccnbukaums
npucnocobutensHbix  Gopm. dkonornyeckas knaccudukaums U cucTemMaTuka.
3KONOrnyeckas aKCnepTn3a. IK0N0rmyeckmini MOHUTOPUHSI. VIHTeprnpeTauusa OTHOLWEeHWIA
TUNA XULLHWK - XXepTBa, Napa3sunT - XO35AWH.

MpaBUNO  KOHKYPEHTHOrO WCKAOYEHUs. IKCMepUMEHTaNbHbIN  aHanu3 wn
MaTemaTnyeckoe mogenuposaHue ¢GopM BMOTUYECKUX OTHOLWEHWI. Ypboskonorus.
PekpealOHHOe  MPUPOAONOAb30BaHME. IKONOrMYyeckme acnektbl 6opbbbl €
3arpasHeHnem buocpepbl 0TX0AaMU PasnuUHbiX GOpM AesTeNbHOCTU YenoBeka.



MpobnemMa pagMoakTUBHOrO 3arpsasHeHns. [lecTpyKUMOHHbIE MpoLecchl B
skocucTemax. MHoroobpasve © CNOXHOCTL COCTaBa KOMMJeKCa peAyLeHToB B
3KOCUCTeMAaxX PasHOro Tuna. 3KoNornyeckme MpUHLMUNLl OYNCTKK, 0be33apaxuBaHuA
OTXOZ0B, CO3jaHWs 6e30TXOAHbIX MPOU3BOACTB. DKONOrMUECKUe MOCNesCTBUS
WHTPOAYKUMN, NpeAHaMepeHHoN U cnydyanHoW. KapaHTuHHas cnyxba. dkonornyeckue
OCHOBbI OXPaHbl PeAKUX 1 ncHesarLwmx B1aoB. OxpaHa reHeTnyeckoro pasHoobpasus.
JKONornyeckne npUHUUNbL OXpaHbl Npupoabl. POpPMbl U CTPYKTYpa OXpPaHAEMbIX
TEpPPUTOPUIA. POIb OXpaHAEMbIX TEPPUTOPUIA.

KoHuenuun  ycTonudmsoro  passuiusa.  DKojaorvdeckoe  obpasoBaHue ©
BOCNUTaHMe. MeXxayHapoaHoe COTPYAHUYECTBO B pa3paboTke 3KoNornyecknx npobnaem.
lfomeocTas nonynauuit. Ponb pasnnyHbix ¢GOpM BHYTPUBWAOBBLIX OTHOLIEHWI B
romeocTase nonynsaunii. Sxonoruyeckasn xapakrepumcrnka XMAO.

KauyectBo NpupoAHON cpefbl U COCTORHME NPUPOAHBLIX PecypcoB: aTMOCepHbI
BO3AYyX, NOBEPXHOCTHbIE BO/bI, 3eMe/ibHble Pecypchbl, PacTUTENbHOCTb, XWNBOTHbLIA MUP,
paavaumoHHas obCcTaHoBKa. Knumatnueckne 0COBEeHHOCTU TeppuTopuUn.
AnHaMmnyeckne napameTpbl NONyNSUUiA. PenpoaykTuBHbIA NoTeHuuan. Maog0BUTOCTb U
CEMeHHas NPOoAYKTUBHOCTb. POXAaeMoCTb U CMepPTHOCTb. CKOPOCTb pocTa Monynauni.
PocT nonynauuin B orpaHuyeHHon cpege. Temnbl pocta Nonyasumin n yCnosus cpeapl.

Pasgen IV. Mukpobuonorus m BUpycosiorus

KpaTknii uctopuyeckmin o4yepk CTaHOBAEHUA W PasBUTUA Mukpobuonornu.
OTnnyuTenbHble NPU3HAKN 3yKapMOTHOW 1 NPOKapMOTHOW KNeTkn. Buasl MUKpockonum
N NX Xapaktepmcruka. IMMepCuoHHble CUCTeMbl B MUKPOCKOMUW. TeMHOoMosibHas u
$a30BO-KOHTPACTHAA MUKPOCKONUU. JIIOMUHECUeHTHas Mukpockonus. OpraHusauus
MUKpobuonornyecknx nabopatopui v Ux NOAroToska kK pabote. lNpaBuna paboTsbl C
KyNnbTypamu MUKPOOPraHmamoB. Mwukpobuonoruyeckme kpacurtenu. HeratnBHaa w
NO3NTUBHAsA okpacka.

MpurotosneHwe npenapata «oTrneyatok». [lpurotosneHwe npenapara
«MUKPOKYNbTypa». MNpurotoBneHne GuUKCMpoBaHHbIX npenapaTtoB. CNocobbl okpacku.
MpurotoBneHWe npenapaToB ANA 3NeKTPOHHOW MUKpockonuwu. [lpurotoBneHue
npenapatoB ANA XUBbIX KyNbTyp MuUKpoopraHusmos. OTjenbl LApcTBa MNpOKapuor.
XvuMunyeckuii coctaB NPoOKapuOTHOW KNeTKWU. YNbTpacTpykTypa 6akTepuanbHOW KNeTKu.
KnetouHaa obonouka baktepuit. ®yHkumun LIMM. LWaposugHble ¢opmbl bakTepuid. L -
dopmbl, MuKonnasmel. NManoykosuaHsle Gopmbl bakTepuii. U3BuTbie popmbl bakTepunii.

MoABUXHOCTL BakTepUiA, CTPOEHUE XIYTUKa N TUMbl pasMeLLeHUsa XryTUKOB Ha
NOBEPXHOCTW bakTepunanbHON kneTku. MNpouecc cnopoobpasosaHus y 6aktepuid. TUnebl



pasmelleHna crop B bakTepuanbHon knetke. CyTb MeToga oOKpacku no [pamy.
OcobeHHOCTH CTPOeHUs KNeToYHOM CTeHKN rPaMnoNOXUTENbHbIX n
rpamoTpuuatensHbix 6akTepuid. KneTouHbli MeTabonusm npokapuot. oTpebHoCTH
NPOKapuoT B nuTaTe/ibHbIX BewecTsax. [1oTpebHOCTL MUKPOOPraHM3MOB B GakTopax
pocTa. PepMeHTbl N UX posib B 06MeHe BelLecTB NpokapuoT. MexaHu3mbl NOCTYNneHns
nuTaTeNbHbIX BELLECTB B KNETKY NPOKapuoT.

MoTpebHOCTWM  NpoOKapuoT B WUCTOYHMKAX  yraepojga W pasgeneHue
MWKPOOPraHnW3MoB No TUMY YrNepoAHOro NUTaHuUA PocT 1 ¢a3bl Pa3sMHOXEHWUS KyNbTyp
MUKpOOpraHn3moB. [lyTn nonydeHua 3sHeprum y MUKpoOopraHusmos. [bixaHue
MWUKPOOPraHn3moB. Tunbl 6poxeHus. NeHTo3opocdhatHbI NyTb NOAYYEHUS SHEPrun y
MWUKPOOPraHn3MoB.

FANKONM3 Kak MNyTb MOAYYEeHUA 3Heprum y MUKPOOPraHusmoB. buocuHTes
yrneBo/0oB. buocuHTes MnMnuaoB. BUOCUHTE3 HYKNEUHOBbLIX KMCNOT. XapakTepucrnka v
Knaccuukauma  ApOXOKer. XapakTepucTuka OCHOBHbIX NpeacTasuTeneit  knacca
«leNTepoMULLETbI». XapaKTepUCTMKa OCHOBHbIX NPeACTaBUTeNeN K1acca «3UroMULeTbI».
XapakTepuctmka OCHOBHbIX MpeAcTaBuTeneil knacca «ackomuuetbl”. [lo Kakum
NpU3Hakam CMHe3eneHble BOAOPOC/IN OTHOCAT K bakTepusam?

OaHokNeToUYHble GOopMbl UMaHobakTepuin. HuTyaTele dopmbl UmaHobakTepui
bakTepuii. Buabl UMaHoBakTepuid, CNOCOBHbLIX K  asoToukcaumn. [MUrMeHTbI
unaHobakTepuii. Knaccmbukaums nutatenbHbIX cpes no cocrasy. Knaccudpukaums
nuTaTeNbHbIX Cpes MO  KOHCUCTeHUMW Knaccudukaums nutaTenbHbIX cpej Mo
Ha3HaYeHUo. XapakTepucTuka ynaoTHUTener nuTatenbHbiXx cped.  lNpuHUMNLI
NPUroTOBNEHUA NUTATENbHbIX CPes.

Crepunusauus ¢unbTpoBaHnem. TuHaanusauma n nacrepusauus. Crepnansauns
Cyxum xapom. CTepunmsaums napom nog gasneHnem. Ctepunmsaums razoobpasHbiMu
BewecTsaMm 1 obnyyeHnem. Wcnonb3oBaHue  6akTepuanbHOW UMbl - ANS
KYNbTUBMPOBAHNSA MUKPOOPraHn3moB. NoceBbl «ra3oHOM», «WwTpuxamu». OnpeaenexHune
KonuuyectBa Knetok u 6uomaccbl Hedenomerpuyeckum metogom. OnpegeneHue
Bromacchbl KNeTOK MUKPOOPraHM3MOB B3BELUVBAHVIEM.

OnpegeneHne KONWYeCcTBa KAETOK BbICEBOM Ha M/IOTHblE MUTaTeNbHble Cpebl.
MoacyeT KNeTok Ha mMeMbpaHHbiX ¢unbTpax. MoAcHeT KNeToK MUKPOOPraHM3MoB Ha
GUKCMPOBAHHbLIX OKpalWeHHbIX Ma3kax. NpumeHeHne CTaHAapTOB MYTHOCTW. lMoacyer
KNEeTOK MWKPOOPraHU3MOB B CUYETHbIX Kamepax u kanuanapax lNepéunbesa. loces
MUKPOdNOPLI BO34YyXa N NOACHETLI KN1eTOK MUKPOOPraHU3MOB.



OnpezeneHne KonuyectTBa KNETOK BbICEBOM B XWUAKUE MUTaTeNbHble Cpegsbl.
Mukpodpnopa BogoemoB. Criocobbl KynbTUMBUMPOBaHUSA aHaspoboB. MyTareHsi,
NCrnonb3yemble A8 NONYYEHUSs MYTaHTHBIX KIeTOK MUKPOOpraHmamoB. OnpegeneHue
aMUNIONINTNYECKOWN aKTUBHOCTU MUKPOOPraHn3mMoB Mo 06pa3oBaHUID BHEKNETOYHbIX
pepmeHTOB. CNOCO6LI KYyNbTUBNPOBAHUSA a3po60B.

OnpegeneHne  NpoOTEONNTUYECKOW  aKTUBHOCTM  MWUKPOOPraHW3MOB MO
06pasoBaHMIO  BHEK/NETOYHbIX (PepMeHTOB. BansHMe KUCIOTHOCTM cpeabl  Ha
KyNnbTMBMPOBaHME  MWKpoopraHu3mos. KOHTponb pH  cpegbl B npouecce
KynbTUBNPOBaHUA. OnpejaeneHne NUNoIUTUYECKON akTUBHOCT MUKPOOPraHU3MOoB Mo
06pa3oBaHNIO  BHEKNETOYHbIX  (epMeHTOB. BausHMe cBeTa U BOAbl  Ha
KynbTBMpOBaHMe  MukpoopraHmsmos.  Cnocobel  oTbopa KNeTOK-MyTaHTOB
MUKPOOPraHnU3MOB.

OnpegeneHve aHTUBNOTUYECKOW aKTUBHOCTU MUKPOOPraHW3MOB MO MeToay
NepneHAuKYNApHbIX  WTPUXOB. BauaHMe Temnepatypbl Ha  KyJ1bTUBMPOBaHue
MWUKPOOPraHn3moB. Bo3gencTBue ynbTpas3Byka W JaBneHus Ha KynbTUBUPOBaHue
MWUKPOOpPraHn3mos. Knaccuoukaums MyTaumini No NpomcxoxaeHuto. Knaccuukaums
MyTauumini No KOAU4YecTBy MyTMPOBABLWMX reHos. Knaccupukaums myTaumii Mo
deHoTMNNYECKUM NoCeACTBUAM. TpaHchopmaLms Kak cnocob nepeHoca reHeTuYecko
nHpopmauun y 6akTepuin. TpaHCAyKLUMSA Kak Crnocob mnepeHoca reHeTnyeckor
nHpopmaumm y baktepuin. [MocTaHoBKa onbiTa TpaHcdopmaumun. MocTaHOBKa OMbITa
KOHBIOraumu. NocraHoBKa onbiTa TPaHCAYKUMN,

OnpegeneHne aHTUONOTUYECKOW aAKTUBHOCTM NO METOAy arapoBbiX 6/104KOB.
JIN3nC KNeTok € npuMeHeHneM opraHuyeckmnx coegnHeHnin. Cnocobbl MexaHn4yeckoro
paspyleHns KIeToK MUKPOOPraHnU3MoB. MNpuUMeHeHUsa ynbTpassyka Ala pa3pylueHus
KNeTok MukpoopraHmsmoB. OnpegeneHne 6enka B KneTkax MUKPOOPraHW3MOB.
OnpegeneHne nenTuAornivkaHa B  KJeTKax MukpoopraHusmos. OnpegeneHue
HYKNenHOBbIX Kucnor B KneTkax MWUKPOOPraH3MOB. Mepuoanyeckoe
KynbTuBMpOBaHWe. Buibl  nepuoguyeckoro  KylibTUBMPOBaHWA.  HenpepbiBHOE
KynbTuBupoBaHue. Crnocobbl HenpepbiBHOrO KynbTUBUPOBaHUA. KOHbOrayms Kak
Cnocob nepeHoca reHeTn4yeckor MHbopmaumn y bakTepuin. Xapaktepuctmka nnasmua.
XpaHeHne MWKPOOPraHM3MoB o4 MWHepaabHbiIM MacIoM W Noj AelcTBueM
TemnepaTtypHoro ¢akrtopa. OnpegeneHve noan (- MacasgHOW KWUCAOTbl B KaeTKax
MWKPOOPraHn3MoB.

OnpegeneHue uUyBCTBUTENBHOCTM MWKPOOPraHU3MOB K aHTUBUOTUYECKUM
Bewecteam. Jlmopunusaumsa Kak cnocob XpaHeHUs KynbTyp MWKPOOPraHW3MOB.



XpaHeHue KynbTyp MWKPOOPraHW3MOB Ha MUTaTeNbHbIX CpeAax WU BuAe CyCneH3ui.
Cnocobbl  XpaHeHWs KyAbTyp MUKPOOPraHU3MOB B  BbICYLLEHHOM COCTOSIHUW,
BblaeneHne 4uCTbIX KynbTyp aspobHbIX MUKPOOPraHW3MOB M3 KOAOHWW. 3Tansl
yCcTaHoBneHus  ungeHtuoukaumm  6aktepuin.  KynbTypanbHble  CBOWACTBA  Mpw
NAEHTUOUKALUN  MUKPOOPraHMU3MOB. BblgeneHme YucTbiX KyabTyp aHaspo6HbIX
MWKPOOPraHnM3MoB W3 KOMAOHUU. Onucatb ¢u3nonoro-bmoxmmmyeckmue CBONCTBA,
ncnonb3yemble Npy naeHTuduKaymmn.

O6BbACHNTL TepMUHBI «MopdoBap», «brosap», «cepoBap». O6bACHUTL TEPMUHbI
«XE€MOBap», «KyNbTUBap», «cepoBap». OOBACHUTL TEPMUHBLI «BUAY, KLUTAMM», «K/IOH»,
Onucate  Mopdonormyeckme CBOWCTBA, WCNOAb3yeMble nNpu  naeHTUdUKaumu
MUKPOOPraHn3MoB. BbigeneHne Yncrblx KynbTyp MUKPOOPraHM3MOB U3 OAHOW KNeTKu.
OnpegeneHve 4nCToThl BblAENEHHOW KynbTypbl. Co3gaHve ycnoBwuii ANA BblAeNeHns
rpaMmoTpuuaTesibHblX U TepMOPUALHBLIX MWUKPOOPraHM3Mos. KpyroBopoT asoTa B
npupoae C yyactueM MWKPOOpraHm3mMos. [lpouecc amMMOHUPUKAUUK C ydacTuem
aspoboB. AMMOHUGUKAUNSA MOYEBUHBI 1 ee BO3byanTenn. AMMOHUUKauns 6enKoBbIX
BewlecTs. [pouecc HUTpuduKaunn.

Mpouecc ageHUTpudukaumu. Mpouecc asoTpukcaumn. MNpouecc asotpukcaumn c
yyacTmem CBOGOAHOXWBYLLMX B MNOYBE MUKPOOPraHmsmoB. OkucieHue Xwupa.
YkcycHokucnble 6aktepun. Fpynna xenesobaktepuin. pynna cepobaktepuii. pynna
CBb. Xapaktepuctuka W  npeactaBuTeny  TUOHOBbLIX — BakTepui.  Ydactue
MWUKPOOPraHn3mMoB B KpyrosopoTe ¢ocdopa. OkucneHwe yrneBoAoB MNeCHEeBbIMU
rpubamu. AspobHoe pasnoxeHue kneTyaTku. OKucneHue Lenntonossl.

O6pa3oBaHne NUMOHHOW KUCNOTbl NaecHeBbIMU rpubamun. OKUCNeHune Xupa.
YkcycHokucnele 6aktepun. CnuptoBoe bpoxeHue. bpoxeHve MeKTUHOBbLIX BELLEeCTB.
MonouyHokucible  reTepopepmMeHTaTBHbIE  MUKPOOPraHmsmMbl.  MOIOYHOKUC/bIE
roMmodepMeHTaTUBHbIE MWKPOOpPraHu3mbl. MacnsHokucioe 6poxeHue. Co6CTBEHHO,
MaCNsiHOKUCN0e 6pOoXeHMe W  pasnoXeHwe MNeKTUHOBbIX BeuwecTts. AHaspobHoe
pa3noxeHne KnetyaTtkn. bpoxeHwe uennonosbl. [MponnoHoBOKUCAbIE 6akTepuu.
MypaBbuHOKNCNOe 6BpoxeHne. Kputepuu, ucnonb3yemble AnA  Knaccupukaumm
BYpYycoB. TakcoHoMuUsA BupycoB. OTanyme BUPYCOB OT APYrUX XwWBbIX OPraHWU3moB.
CTpoeHue BUpUOHA. ALLleTOHOBYTUN0BOE BpoXeHue.

XapakTepuctuka npeactasutenein cepobaktepuii. Tunbl CUMMETPUX BUPUOHA.
XapaktepucTuka 1 npeactaBuUTeNn TUOHOBLIX HBakTepuin. Mo3NTUBHbIE WU HeraTUBHbIe
reHOMbl BUPUOHOB. XUMUYECKUIA cocTaB BupycoB. OcobeHHOCTUM cemencTsa

PETPOBMPYCOB. B3aumogencTBme BuUpyca C KAETKOW X03siMHa. AMMOHUUKauus



benkoBbIX Bewects v ee Bo3byauTenn. Ctaguw penpoaykumu BupycoB. Cnuprosoe
GpoxeHue. lMpouecc HUTpuduKaumm n ee BO3byaUTenn. BlammogelictBue ¢aros c
baktepuanbHoOW Knetkori. MonouyHokucnoe 6poxeHue. pynnbl cepobakTepuin  u
xenesobakreputi. finsoreHus.

lll. MEPEYEHb BOMPOCOB AN NPOXOXAEHUA BCTYNUTENbBHOINO UCNBITAHUA
1. 30050r1a Kak KOMMaekcHasi Hayka.

OCHOBHbIe NPUHLMNbLI KNaccudukaumm XMBOTHBbIX.

Obuwan xapakTepuctika noauapcrea Npocreiiwue (Protozoa).

Obuwas xapakrepuctnka ny4esnkos (Radiolaria) n conHeuHukos (Heliozoa).

ObLwasn xapakTepmcTnka CTpOeHNs XryTukoBblx (Mastigophora nnu Flagellata).

CTpoeHwne, pacnpocTpaHeHue 1 UMK pasBuTusa rperapuH (Gregarina).

ObLwas xapakTepuctuka remocnopuanin (Haemosporidia).

©® N O U A WN

O6Las xapakTepucTnka BaxHenLWwmx NoAKNaccoB PECHNYHbIX MHGY30pUiA.

9. dunoreHus u a3konornyeckas pagnaums NPocTenLnX.

10. ObLan xapakTepucTmka rybok Kak HU3LNX MHOrOKNeTOYHbIX XXUBOTHbIX.

11. NMonoxeHne rybok B cUCTEME XMBOTHbIX 1 BOMPOC 06 UX MPONCXOXAEHNW.

12. PasMHOXeHue 1 UukI passutua cuMPOnaHbIX Ha NpuMepe aypenuu.

13. ObLan xapakrepucTmka KopanioBblX NOANMOB.

14. OCObeHHOCTY CTPOEHUA WeCTUAYyYeBbIX MOANMOB Ha NpUMepe akKTUHWA.

15. dunoreHnsa 1 skonoruyeckas pagnauns KNWe4yHONoNoCTHbIX.

16. MnaBHelWwmMe napasnTbl YenoBeKa U XWMBOTHLIX W3 4uCNa Tpemartof],
(NeYeHOYHbIN coCanbLUMK, NAHUETOBUAHbIN, KOLWAYnNA U KPOBAHOW COCaNbLLVKN).

17. ObLan xapakTepucTmka Koib4aTeix Yepsei (Annelida).

18. OcobeHHOCTU opraHmM3aunm 1 obpas Xu3HW KNCTenepbiX 1N ABOAKOAbILLALLX

pPblb.

19. OcobeHHOCTM oOpraHu3auum 3eMHOBOAHbIX (MOKPOBbLI, KOXa, CKenet u
MycCKynaTypa).

20. OCobeHHOCT oOpraHusaumm 3eMHOBOAHbLIX (MOKPOBbI, KOXa, CKener W
MyCKynaTypa).

21. OCO6eHHOCTN  opraHM3auuMm  nNpecmblKalwWmxcs  (MOKPOBbI,  CKeneT,
MYyCKynaTtypa).

22. TpoucxoxaeHune 1 3sBoNLUUa NTu,.
23. OcobeHHOCTN opraHm3aymm NTul (Koxa U ee NpousBoAHbIe, TUMbl NEepPbLESs,
ckenet, Myckynatypa).



24. NpouncxoxaeHue 1 3BoNOLUS MaekonuTatowmx. OCO6eHHOCTY opraHm3auuny,
TUNWYHbBIE NpeACcTaBUTeNn.

25. OcobeHHOCTM oOpraHu3aumm Maekonutawwmx. (bopma Tena, NOKPOBbLI,
CKeNeTHO- MbllleyHas cucrema).

26. boTaHMKa - Hayka O CTPOEHUU U XWU3HW pacTeHUh u ux coobLlecTs
(puTOLIEHO30B) KaK KOMMOHEHTOB Buocdepsl.

27. OCHOBHbIe XMMWNYecKkne BeLLecTsa, BXoAALLMe B COCTaB LUUTOM/1a3Mbl.

28. PasnnyHble BewectBa 3amaca W UX  TuMNbl, GOPMbl  OTAOXEHWUA W
pacnonoxeHue B pactTuUTeNbHbIX KNeTkax.

29. ®opMbl OTNIOXKEHNA MUHEPaNbHbIX BELLeCTB.

30. PactutenbHble TKaHW.

31. MpuHUMnbl Knaccudumkaumm pacTUTeNbHbIX TKAaHeN.

32. CTpykTypa 1 GyHKLMM OCHOBHbIX KNETOK, BXOAALLWX B COCTaB Nepuaepmbl.

33. Cuctema acCUMUNAUMOHHBIX WM 3anacarowmx TKaHeW, WUx pacrnosioxeHwe B
pacTeHusax, 0C0O6eHHOCTN CTPOEHUSA KNeTOK, GyHKLUN.

34. ®no3Ma, OCHOBHbIE 31EMEHTbI, BXOARALLME B COCTaB GA03Mbl.

35. XapakTepuctuka npoBoasLmx ny4kos. Mopdonorus un knaccupukaums nucra.

36. Mopgonorusa n knaccnpukaumsa ancra.

37. Knaccudukauma kopHeld no dopme, no OTHOWEHWK K cybctparty, no
npovcxoxaeHunto. Mopdonormnyeckoe pacyneHeHue nobera.

38. MoyKK, NX CTpOeHME, PaCNONOXEHUNE N PO/b B XU3HWN pacTeHUs.

39. 30HbI CTebnA: nepBMYHAs Kopa W UEHTPaabHbIM UWAUHAP (cTena), wux
CTpoeHue.

40. Tunbl pa3MHOXeHUs pacTeHnA.

41. LIBeTok Kak penpoayKTUBHbIA Nober NOKPbITOCEMEHHbIX.

42. CTpoeHwue cemMsiH.

43. Mopdonormuyeckoe pazHoobpasue NNoL0B 1 NPUHLMMbLI UX Knaccudukaumn.

44. O6LWana xapakTepmucTuKa BbICLLUUX HA3eMHbIX PacTeHUNA.

45. OTAen nnayHoBUAHbIE: BO3HUKHOBEHWE 1 3BOMOLMA, 0bLan XxapakTepucrumka.

46. OTgen xsoLleBuaHble.

47. MNponcxoxaeHune, 06L1as XxapakTepucTrka XBoLeBnAHbIX: UX 3HaueHune.

48. OTAaen NanopoTHUKOBUAHbIE.

49. O6Lan xapakTepucTuka: cTpoeHue cnopoduta n rametodpuTa, pasmMHoOXeHMe.

50. Otaen ronoceMeHHsble.



51. 3HayeHue, 6uonormyeckne rnpenMMyLLeCTBa CEeMEeHHbIX pacTeHuin nepej
CNOpPOBbIMY, aHaTOMO-MOpdONOrMYeckne NPU3HaKu.

52. OTaen nokpbITOCeMeHHble (LiBeTKOBbIE) pacTeHus.

53. Obuwan xapakTepucTvika, pasHoobpasue, 6uonornyeckMe MNpPenUMyLLIECTBa,
pacnpocTpaHeHue.

54. Knacc OgHogoNbHbIE.

55. Obulas xapakTepucTuka, MPOUCXOXAEHNEe OAHOCEMEHOro  3apoAbilla;
aHatoMu4yeckme 0Co6eHHOCTU; BaXHeliLne HanpaBneHus 3BONKLUN.

56. buocgepa kak cneunduyeckas 060104Ka 3eMIN N apeHa XU3HW.

57. MpaHubl 6uocepsl B nutochepe, rugpocdepe 1 atmochepe.

58. ®akTOopbl  CpeAbl 0b6UTaHWA  OpraHn3moB  (3konormyeckune  akTopbl):
abuoTunyeckne, BUOTUYECKME, aHTPOMNOTEHHbIE.

59. 3konorunyeckas Huwa (No Y. SATOHY) Kak MeCcTo BMAa B TPOPUYECKOU
CTPYKType coobLiectBa. MexnonynsunoHHbIe B3aUMoAenCcTBUS B CO06LLECTBe.

60. lemorpaduyeckasn CTPyKTypa NonynsiLnii.

61. CoobuiecTBo (bLOLEHO3) KakK c1ucTema.

62. [leATeNnbHOCTL Yenoseka Kak aKkonornyecknii gakrop.

63. KauectBo nNpupoAHOM cpeAbl W COCTOSIHME NPUPOAHBLIX  PeCcypcCos:
atMoOChepHbI BO3AyX, MOBEPXHOCTHbIE BOAbl, 3eMe/lbHble Pecypchbl, PacTUTENbHOCTb,
KMBOTHbIV MUP, PaAgnaunoHHasa 06CTaHOBKaA.

64. OTAnuuTeIbHbIE NPU3HAKW 3YKapUOTHOM N NPOKAPUOTHOW KNeTKW.

65. OTaensl Lapcrea NpPoKapuoT.

66. XMMWYeCcKMiA COCTaB MPOKApPUOTHOW KieTkn [oABMXHOCTE  6BakTepuid,
CTPOEHWE XryThKa U TUMbl PasMeLLeHna XryTUKOB Ha MOBEepPXHOCTU bakTepuanbHOMN
KNeTKu.

67. ®epMeHTbI U X posib B 06MeHe BeLlecTB NpoKapuor.

68. [NMKONN3 KakK NyTb MOAYYEHWSA SHEePTUn Y MUKPOOPraHU3mMoB.

69. OfHOKNeTOUHbIe POPMBI LinaHObaKTepUi.

70. OnpegeneHve nNpoOTEONUTUYECKON aKTUBHOCTM  MUKPOOPraHM3moB MO
06pa3oBaHNIO BHEKNETOUHbIX GepMEHTOB.

71. MyTareHs!, ncnonblyemble 4NN nony4yeHus MYTaHTHbIX KNeTok
MWUKPOOPraHn3mMos.

72. Knaccnoukaumsa mytauuii no ¢eHoTUnmnyeckmmM nocneacTBusim.

73. OnpegeneHve aHTMBNOTUYECKOW aKTUBHOCTWU MO METOAY arapoBbix 6/104KOB.

74. KoHBbroraums kak crnocob nepeHoca reHetnyeckon nHGopmauum y bakrepui.



75. OnpeaeneHvie YyBCTBUTENIbHOCTM MUKPOOPraHM3MOB K aHTUBUOTUYECKUM
BeLlecTBaMm.

76. Onucate mopdonornyeckmne CBOWCTBA, UCMONb3yeMble NPU UAEHTUGUKALN
MWUKPOOPraHn3mMoB.

77. Obpa3oBaHne NMMMOHHOW KUCIOTbI NAECHeBLIMU rpubamu.

IV. CNWNCOKPEKOMEHAYEMOW NNTEPATYPbI

Pa3gen |, Il. 3oon0rnsa 6ecno3BOHOYHBIX, 300/10M S NO3BOHOYHbIX

1. Pynnept, 3.3. 3oonorns 6ecno3BOHOYHbIX: YHKUMOHANbHbIE U
3BONIIOUMOHHbIE acnekTbl: Yy4ebHWK AN CTYAEHTOB BbICLUMX Y4YebHbIX 3aBeAeHWni,
06yyYaloLLMXCs MO HanpasneHuo "Bruonorna” n GUONOrMUYECcKUM CNeLnanbHOCTAM : B 4 T.
/ daBapa 3. PynnepTt, Puuapg C. ®okc, Pobept 4. bapHc .— 7-e nsa. — M. : Akagemus :
dunonoruyecknin pakynoteT CMo6ry, 2008 .— ; 24 .— (Ans 6yayuimx 300/10ros). — 3arn.
v aBT. opwur.. Invertebrate zoology: a functional evolutionary approach / Edward E.
Ruppert, Richard S. Fox, Robert D. Barnes. 7th ed.

% Llaposa, W. X. 3o00norns 6ecno3BOHOYHbLIX: YY4EBHUK ANS CTYAEHTOB
BbICLLIMX y4ebHbIX 3aBegeHuid / U. X. LWaposa.- M.: Bnagoc, 1999.- 592 c.

3. Waposa, W. X. 300norvs 6eCno3BOHOYHbLIX: YUebHUK ANa CTYyAeHTOB
BbICLLINX y4ebHbIX 3aBegeHuii / W. X. LLlaposa.- M.: Bnagoc, 2002.- 591 c.

4, KoHcTtaHTuHOB, B. M. 300/10r1si NO3BOHOYHbIX : YUEbHUK ANS CTYAEHTOB
6uonornveckux ¢akynbTeToB negarornyeckux By3oB / B. M. KoHctaHTuHOB, C. 1.
Haymos, C. . LLaTtanoBa .— 3-e u34., nepepab.— M. : Akagemus, 2007 .— 463 c.

By KoHcTaHTuHOB, B. M. 300/10r1s NO3BOHOYHbLIX @ YY4ebHUK ANa CTYAEHTOB
BbICLWINX y4ebHbix 3aBegeHunii / B. M. KoHcTtaHTuHoB, C. /1. WartanoBa .— M. : BNAAOC,
2004 .— 527 c.

6. KoHcTaHTuHOB, B. M. 30010r1a NO3BOHOUYHbLIX: YUEOHUK ANS CTYAEeHTOB
buonorunvecknx ¢akynstetos negarornyeckux sysos / B. M. KoHctantuHos, C. T
Haymos, C. lN. lWaTtanosa .— 3-e n3a., nepepab.— M. : Akagemusi, 2004 .— 463 c.

7. Crapukos, B. Tll. MnekonuTawowme XaHTbl-MaHCUIACKOrO aBTOHOMHOMO
oKpyra (pacnpocTpaHeHune, 3KoA0rns, NpakTnyeckoe 3HaveHne): YyebHoe nocobue / B.
M. Crapukos;, Cyprytckmii rocyAapCTBeHHbln yHusepcuter.— CypryT. Cyprytckas
Tunorpaoug, 2003 .— 128 c.

8. CrapukoB, B. . 2konorma XMBOTHbIX XaHTbl-MaHCMNCKOro aBTOHOMHOIO
okpyra: YuyebHoe nocobue / B. [1. Crapukos; Cyprytckui rocyAapCcrBeHHbI

yHuBepcutetr.— Tomck: PACKO, 2002 .— 115 c.



9. Crapukos, B. 1. 30010r1a N03BOHOYHbLIX XUBOTHbIX C OCHOBaMU 3KONOTNU:
(Pbibbl, 3eMHOBOAHbIE, MpecMblikawLlmecs):. ydebHoe nocobue / [lenapTameHT
06pa3zoBaHna N Haykn XaHTbl-MaHCUIACKOro aBTOHOMHOrO oKpyra - FOrpbl, CypryTckuli
rOCYAapCTBEHHbIA YHUBEPCUTET XaHTbl-MaHCUIACKOro aBTOHOMHOro okpyra, Kadeapa
3oonoruun; B.M. Crapukos, T.M. Crapukosa, P.P. lWamryHoBa.— CypryT : M34atenbCcTeo
Cyply, 2007.— 73 c.

10.  Twomacesa, 3. W1. 3o0n0rua 6eCno3BOHOYHBIX : 1a6OPaTOPHBIA NPAKTUKYM /
3. . Tromacesa, B. B. AyxuH .— CypryT : U3gatenbcteo Cyply, 2007 .— 80 c.

11.  TromaceBa, 3. WN. 3oonorng 6ecno3BOHOYHbLIX: Yy4ebHO-MeToAnYeckoe
nocobue / 3. . Tromacesa, B. B. yxuH.- CypryT: M3gatenscteo CyplY, 2006.- 57 c.

12.  [llpakTukym no 300n0run 6eCno3BOHOYHBLIX @ y4yebHoe nocobue ans
CTYZIE@HTOB BbICLLUMX YYebHbIX 3aBeAeHNA, 0by4YarLWMXCs No crneymanbHoCcTK "Bruonorusa”
/ B. A. WankuH, 3. WN. Tromacesa, W. B. MawwkoBa, E. B. lN'ycbkoBa .— 2-e n3g., ucnp. — M. :
Academia, 2005 .— 200 c.

13.  [lpakTnukym no 300101 6eCnO3BOHOYHLIX: Y4yebHOe  nocobue Aans
CTYZEHTOB BbICLUNX y4ebHbIx 3aBegeHuid / LLankuH B. A., Tromacesa 3. ., MawkoBa W.
B., B. A. llankuH, 3. N. Tromacesa, W. B. Mawkosa u ap..- M.: Akagemus, 2003.- 200 c.

14. Manosemos, 0. A. lpakTUKyM MO 300a0rMn HECrnO3BOHOYHbLIX: Y4yebHoe
nocobue / Manosemosa /1. A, HO. A. Manosemos, /1. A. Mano3emoBa.- EkaTtepuHbypr:
N3a-BO Ypanbckoro yH-Ta, 2002.- 230 c.

15.  Manblil NpakTUKyM No 30010rMn 6eCNO3BOHOYHbIX: y4ebHoe nocobue ans
CTYAEHTOB nejarornyeckoro otgeneHua éuonornyeckoro dakyneteta / PunsHuHaA P.
M., MNepeBo3Hwnkosa T. B., AHuMKUH B. B., EpmoxuH M. B., P. M. ®unaHuHa, T. B.
lNepeBo3HWKOBa, B. B. AHUKUH, M. B. EpmoxuH.- Capartos: M3gaTtenbcrtBo CapaToBCcKOro
yHuBepcuteta, 2003.- 85 c.

16. WananeHok, E. C. MNpakTukym no 3o00norum 6ecno3BoHOYHBIX: YyebHoe
nocobue ans CTya4eHToB 6MONOrnYeckux cneunanbHoOCTen BbiCLUMX Y4ebHbIX 3aBeAeHNA
/ byra C. B., E. C. lWananeHok, C. B. byra.- MnHck: Hosoe 3HaHue, 2002.- 272 c.

17.  Twomacesa, 3. WN. 3o0010rmsa 6ecrno3BOHOYHbIX : MeToAnYeckoe nocobue no
BbINMOMIHEHWNIO KYpPCOBbIX U AUNAOMHBIX pabot / 3. W. Tiomacesa, E. B. l'ycbkosa, B. B.
AyxuH .— CypryTt : 3patensckuin ueHTp Cyply, 2008 .— 91 c.

18.  fAHkosckuin, A. B. Onpegenutens mowek (Diptera: Simuliilae) Poccun un
conpegenbHbix Tepputopuid (bbiBwero CCCP) / A. B. fAHkosckuin .  C.-M6.
30010rNYECKNIA MHCTUTYT POCCUIACKON akagemum Hayk, 2002 . 569 c. : nn.



19.  ATnac npecHoBOAHbIX pbl6 Poccun: B 2 1. / Moa pea. HO. C. PewweTHMKOBA.
M. : Hayka, 2002 . T.2/Mog pea. HO. C. PeweTHukoBa. 2002. 251 c.

20.  Atnac XaHTbl-MaHCWINCKOro aBTOHOMHOro okpyra - Hrpbl [KapTbl]l. T. 2:
Mpupoaa. Jxonorua / peakon. : duanneHko A. B. n gp. - XaHTbl-MaHcuiick ; M. : 2004. -
152

21.  Amnac xuBoTHbix / C. B. AanatoBs un gp. M.: O/IMA-NPECC O6pasoBaHue,
2005 . 639 c.: uB. nn.

22.  YepHoBa, O. ®. ATnac BONOC MAEKONUTAKLLMX: TOHKAsA CTPYKTYpPa OCTEBbIX
BONOC W WrN B CKAaHUPYKLWIEM 3/1eKTPOHHOM Mukpockone / O.®. YepHoea, T.H.
LlenvkoBa. M.: ToBapuLLeCTBO HayuHbIX M3aaHnii KMK, 2004 . 428 c.

23.  ATtnac npecHoBOAHbIX pblb Poccuun: B 2 T. / Mog pea. HO. C. PeweTHUKoBA.
M. : Hayka, 2002 . T.1 /Moa peg. HO. C. PeweTHukoBa . 2002 . 378 c.

24. (Csuwesa, T. A. AThac KneTok KpPOBM U napa3vtoB uyenoseka / T. 4.
Ceuwesa. M. ; CM6. : Anns, 2002. 111, [60] c.

25.  Crapwukos, B. . Y4yebHo-nonesas npaktvka rno 300/10MMN NO3BOHOYHbIX:
MeToAmnYeckoe nocobue ans cTygeHToB 6uonornyeckoro ¢akynbtera / B. M. CTapukos,
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