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IlosicHuTe/IbLHAA 3aNMHUCKa

Pabouasi mporpamma 1o yuyebHOMYy Tmipeamery «buosorus» cocraBjeHa Ha
ocHoBe ®ezepanbHOro 3akoHa oT 29.12.2012 Ne 273- @3 «O6 obpa3oBaHuM B
Poccuiickon @epepanun» (B pegakiuu ot 04.08.2023), ®I'OC COO (B pemakuuu
[Tpuka3za MunucrtepctBa [1pocBerenus Poccuu ot 18.07.2022 Ne568), desnepanbHbIM
roCyJapCTBeHHbIM 00pa3oBaTe/IbHbIM CTaHAAPTOM Cpe/iHero 0011ero o6pa3oBaHus OT
17 masa 2012 r. Ne 413, Ilpukasom MuHuCTepcTBa mpocseleHuss «O BHeCeHUU
M3MeHeHUM B (efiepasbHbIN rOCYJapCTBeHHBIN 00pa3oBaTe/bHbIN CTaHAAPT CPeTHero
ob1riero oOpa3oBaHusA, YTBEpP)KJAEHHBIM IPUKa30M MUHHCTePCTBA 00pa3oBaHUsA U
Hayku Poccuiickon @epnepauyu ot 17 mast 2012 roga Ned13» ot 12.08.2022 Ne732,
[TuceMoM MuHKCcTepcTBa oOpa3oBaHus M Hayku Poccuiickoit ®demeparuu oT 28
okTsiOpst 2015 1. Ne 08-1786 «O pabouux mporpaMMax yueOHBIX TIPeIMETOB»,
[Toctanosnenuem IIpaBurtensctBa Mocksbl 0T 28 aBrycra 2013 r. Ne566- ITIT «O
NpoOBeJieHUH B ropojie MoCKBe MUIOTHOTO MpOeKTa M0 OpraHu3alu Npo¢uIbHOrO
oOyueHuss B (pefepanbHbIX TOCYJapCTBEHHBIX 0Opa3oBaTebHbIX OpraHU3aLUsIx
BhICIIIEro 00pa3oBaHMs, pacCToOOXKeHHbIX Ha TeppUTOpUM Topoia MOCKBBI»,
[TocraHoBnenueM IlpaButensctBa MockBbl oT 2 HOsiOpsi 2022 1. Ne 2380- IIIT «O
BHECEHWU U3MeHeHuH B rocTaHoBeHre [IpaBurenscTBa Mocksbl OoT 28 aBrycra 2013
r. Ne 566-I1I1»; IlosiokeHuem o peanusaiuu [1UI0THOTO TpoeKkTa Mo OpraHMW3aLuu
npodunbHoro obyuenuss 8 ®I'AOY BO Ilepebiiit MI'MY um. . M. CeueHoBa
Mun3apaBa Poccuu (CeueHoBckuii YHuUBepcuTeT), I[lonokeHuem 00 WMHcTHTYTe
npoduibHOro 00yueHUs «IMITynbC».

Pabouasi iporpaMma 1o rpeiMeTy «brosiorvs» JaéT mpejcTaBieHre O Leau 1
3ajjauax wu3yuyeHWs yueOHoro mpeameTa «buosiorus» Ha yriay01éHHOM YDOBHE,
orpefiesisieT  o0si3aTeslbHOe (MHBAapUAaHTHOE) TIpeIMETHOE COZlep>KaHUe, €ro
CTPYKTYypUpOBaHUe 10 pasjesiaM U TeMaM, pacrpejesieHye 0 Kjaccam, orpejesser
TMOC/Ie/JoBaTeIbHOCTb U3y4yeHUsi yueOHOro MaTepraia C YY6TOM MeXXIpeAMeTHBIX U
BHYTPUIIPeIMETHBIX CBsi3ei, JIOTUKU yueOHOTO Ipoljecca, BO3paCTHBIX 0COOeHHOCTel
obyuaroiuxcs. B mporpamMme 1o 61o10ruy peaivi3oBaH MPUHIUIT IIPEeMCTBEHHOCTH C
n3yueHreM OMOJIOTMM Ha YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi, Oyiarozapsi uemy
MpoCMaTpYBaeTCsl HarpaB/AeHHOCTb Ha TMOC/eAyrolljee pa3BUTHe OUOIOrMUecKUx
3HaHUU, OPUEHTHMPOBAHHBIX  Ha  (OpPMUPOBaHWE  eCTeCTBEHHO-HAayUHOro
MHUDPOBO033peHUs], IKOJIOTHUECKOr0 MBbIIIJIeHUs, TIpeJCTaB/leHrni 0 340poBOM obpase
YKU3HU, Ha BOCTIMTaHUe Oepe)KHOT'0 OTHOIIIEHUsI K OKpY»Karolleli pUPOoJHOM cpe/e.

N3yueHve yuebHOro rmipeaMera «buosiorusi» Ha yriayOIéHHOM YpOBHe B
MeIULMHCKKUX Knaccax MeauruHckoro CeueHoBckoro IIpenyHuBepcapusi bpsiHcKou
o0/1acTy HampaB/ieHO Ha OCTYKeHHe C/IeYIOIIUX Liesieit:

- oB/aZieHWe OOyYaroIIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(GYHKLIMOHATBHON
OpraHu3alvy KUBBIX CUCTEM Pa3HOTO paHra U NprobpeTeHHe YMeHUM UCII0/Ib30BaTh
3T 3HaHUs B GOPMUPOBAHUM UHTepeca K orpe/iesiéHHOM 06/1acTy rpodeccroHaibHOM
nesiTeTbHOCTH, CBS3aHHOW C Ouojoruveid, Wid K BbIOOPY yueOHOTO 3aBefieHus [Jisi
MPO/I0JKeHUs OMOIOTUYeCcKOro 0Opa3oBaHMUs.

HocTmxeHue Liesii M3ydeHust yueOHoro npeameTa «buosnorusi» Ha yriyb1éHHOM
ypOBHe obecrieurBaeTCs pellieHUeM CJieIyIOIIUX 3a/jau:



- OCBOeHHMe O0yuarol[UMHUCS CUCTeMbl OHMO/IOTUUECKUX 3HaHWM: 06 OCHOBHBIX
OuoMOrNUeCKUX TeOopUsiX, KOHIIEMNIUSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEDHOCTSAX U
MpaBU/iax, COCTABJISIOLIMX COBPEMEHHYIO eCTeCTBEHHO-HayuHYH KapTHUHY MHpA; O
CTpOeHUM, MHOroobpasum U 0COOEHHOCTAX OWonoruueckux cucrem (K/IeTKa,
OpraHu3M, MOMyJIALKs, BUJ, OroreolieHo3, brocdepa); 0 BbIJAIOITUXCSA OTKPBITHSIX U
COBpeMeHHbIX MCC/Ie/JOBaHUsIX B OMO/IOTHY;

- O03HaKOMJ/IeHHe OO0y4YarIuxcs C MeToJ[aM{d I103HaHUS >KUBOM TIPUPO/bI:
MCCieoBaTe/TbCKUMA MeTOAaMU OHO0/IOTUUecKUX Hayk (MOJIeKY/ISIpHOM U KJIeTOUHON
Oouonoruy, SMOpUONOTMM W OWOJOTMMA  Pa3BUTHUS, TE€HETHKHM M  CeJIeKIUH,
OUOTEXHO/IOTUN U CUHTETUUeCKON OMO/IOrUH, 1Male0HTOJIOTHUH, SKOJIOTHUN); MeTO/[JaMHU
CaMOCTOSITeJTbHOTO TIPOBeZieHUsI OUooruuecKUx MCCieJoBaHUM B jabopaTopru U B
nipupozie (HabmoaeHne, U3MepeHre, SKCIIePUMEHT, MO/ eTMPOBaHue);

- oBfaZieHWe OOYyUarOU[UMHUCST YMEHUSIMH: CaMOCTOSITe/TbHO HAaXO/UTh,
aHa/IM3UPOBaThb U WCIIOJb30BaTb OUOIOTHYECKYI0 WH(OPMALMIO; T0b30BaThCs
O10/IOTMUeCKON TepMHUHOJIOTHeN M CUMBOJIMKOMW; yCTaHaB/IMBaThb CBSI3b MeEXAY
pa3BUTHEM OWOJOTHM W  COI[MA/IbHO-3KOHOMHUYECKUMU U SKOJIOTUUeCKUMU
npobsieMaMy uejioBeueCTBa; OLIEHWBAaTh TIOCTEJCTBUSI CBOeH [JesTeTbHOCTH TI0
OTHOIIIEHUI0 K OKpY’Kalollleld TIpUPOAHON cpefie, COOCTBEHHOMY 3[0DOBbIO U
3/JOPOBBIO OKPY>KAIOIIMX JIFO/ell; 000CHOBBIBATh M COO/I0aTh Mephl MPOGUIAKTUKN
MHGMEKI[MOHHBIX 3abo/eBaHWi, TMpaBWIa TOBeleHUs B TIpupojie U obecrieueHust
6e3ormacHOCT COOCTBEHHOM >KW3He[|esTeIbHOCTM B Upe3BbIYaiHbIX CUTYaLUsX
TIPUPO/THOTO Y TEXHOTeHHOTI'0 XapaKTepa; XapaKTepu30BaTb COBpeMeHHble HayuyHble
OTKPBITHS B 00/1aCTH OMOJIOTHY;

- pa3BUTHe y 00yYarOIIUXCSl UHTe/UIeKTYa bHbIX ¥ TBOPUECKUX CITOCOOHOCTeM B
mpoijecce  3HAKOMCTBA C  BBIJAIOI[AMHCS  OTKPBITUSIMM W COBPEMEHHBIMU
WCC/IeJIOBaHUSIMA B OHOJIOTHH, pelllaeMbIMA €l TIpobsieMaMH, MeTO/[0JIoTHel
O10/I0TMUeCKOTO WCCIIe[loBaHus], TIPOBe/IeHUsT SKCIIepUMeHTaIbHBIX HCC/IeI0BaHUT,
pellleHUs] OMONOTMYeCKUX 3a/lay, MOJEeNIUPOBAHUS OUOIOTUUECKUX OOBEKTOB U
MPOLECCOB;

- BOoCiTaHHe y 00y4arolyXxcsl [IeHHOCTHOTO OTHOIIIEHUS K >KUBOH MPHPOJie B
1[eJIOM U K OTJelbHbIM eé 00bheKTaM U siBJieHusiM; (hOpMUpOBaHHEe 3KOJIOTMUeCKOM,
reHeTUUeCKoW rpaMOTHOCTH, 0OIIel Ky/JbTYyphbl MIOBeIeHUs] B MPUPO/ie; UHTerpaljuu
eCTeCTBeHHO-Hay4HbIX 3HaHUM;

- mnpuobpeTeHre 0OyUarOL[UMHUCS KOMIIETEHTHOCTH B  PallMOHAJbHOM
TIPUPO/IOTIOIB30BaHUM (COO/FOIeHNe TIpaBUJI TIOBe/IeHsI B TIPUPO/ie, OXPaHbl BU/OB,
9KocucTeM, Ouocdeprl), coxpaHeHHMM COOCTBEHHOTO 3/J0POBbSI U  37I0POBbSI
OKPYKarolux Jioeid (cobmomenuss Mep mpoduIakTUKY 3a0o/1eBaHM, obecrieueHre
6e301aCHOCTU KU3HeJesTeIbHOCTU B UYpe3BbIYaMHBIX CUTYalUsIX TIPUPOAHOTO U
TEXHOTeHHOTO XapakKTepa) Ha OCHOBE HCIO/Ib30BaHUsI OMONOTMYecKUX 3HAaHUN U
YMEHUU B TTOBCEJHEBHOU >KU3HU;

- CO3[aHMWe YCJIOBUM [T OCO3HAHHOTO Bbibopa  OOyvaroMMUCS
WH/IMBUyalbHOM 00pa30BaTe/IbHOM TPaeKTOPHUH, CIIOCOOCTBYIOIEN MOCIeYIoIeMy
npoeccMOHaILHOMY CaMOOTIpe/ie/IeHUI0, B COOTBETCTBHUU C WHAWBH/Ya/IbHBIMU
WHTepecamu U MoTpebHOCTAMU perroHa.



OTOoOp OpraHu3allMOHHBIX (OPM, METOZIOB M CPeACTB 0OydyeHHs OHOJIOTUU
OCYIIIeCTBJISIETCS C YUYETOM CTelUPUKHA ero Cojep)KaHWs W HarlpaBJIeHHOCTH Ha
npojio/bkeHre — Ouosioruueckoro  oOpa3oBaHUSi B OpraHu3alUsiX  CpefHero
npodeCCHOHATHLHOTO U BICILIETO 0Opa30BaHUsI.

Ob6s13aTe/IbHBIM YCIOBUEM TIpH 00yueHWH O1O0/IOTUM Ha YrayO/JIEéHHOM YPOBHE
ABJIIETCSI TIPOBe/ieHre J1IabopaTOPHBIX W TIPaKTUUeCKHWX paboT. Takke ydactve
00yuaroIuxcss B BBLIMOTHEHUHW TIPOEKTHBIX M yueOHO-HCC/Ie[JoBaTe/IbCKUX paboT,
TeMaTHKa KOTOPBIX OIpeieIsieTCsl yUUTeIeM Ha OCHOBE MMEIOIHUXCS MaTepUaabHO —
TEeXHUYECKUX PECYPCOB U MECTHBIX TTPUPOJHBIX yCJIOBUH.

OOmiasi XxapaKTepuCTHKa yUe0OHOro mpejMera

Copepkanve paboueii mporpaMMbl 10 yueOHOMYy mipeaMetry «buosiorusi»
SIBJISIETCSI JIOTMUeCKUM TMPO/I0/DKeHUeM Kypca IpeArnpoduIbHOM MOr0TOBKY, TTIO3TOMY
OHa pa3paboTaHa C OTopoi Ha Kypc 6uosiornu 8 — 9 ecTeCTBeHHOHAYYHBIX K/TaCCOB.
V3ydyeHHble  TeopeTWUYeCcKHe TeMbl Kypca OWOMOTMM  OCHOBHOW  IIIKOJIBI
paccMaTpUBAIOTCS CHOBA, HO YyKe Ha Oojiee BLICOKOM, pacIiMDeHHOM U yTy0/ieHHOM
YPOBHe.

CozeprkaHue paboueii mporpaMMbl CTPYKTYPUPOBAHO TIO TIATH pa3jiesiaMm:

1. buosiorusa Kak Hayka. MeTo/bl HAy4YHOTO [TO3HAHUS.

2. KneTka Kak 6uosiornyeckasi cucreMa

3. Opranusm Kak buronoruueckas CCTeMa.

4. Cucrema 1 MHOroo0Opasye OpraHli4eckoro Myupa

5. Opranusm yejioBeKa M ero 3710pOBbe

6. DBOMIOLIVS )KUBOU IPUPO/bI

7. DKOCUCTeMbI U IPUCYILe UM 3aKOHOMEePHOCTHU

[TepeuniciieHHble OJIOKA OTIMYAIOTCS BK/IIOUEHHWEM COZiep)KaHUS MeJUKO-
OuoIornuecKoi HarpaBIeHHOCTH.

[lepBeii pa3gen «buosiorua Kak Hayka. MeToabl HayyHOro II03HAHMA»
PaCKpbIBaeT JOCTW)KeHWs OWONOTMM, MeTOZAbl WCCAe/IoBaHUs, HCII0/Ib30BaHHe
CHUCTEeMHOI0 MO/IX0/a K UCC/IeJOBAaHUI0 OpraHrU3alliy )KUBOU MPUPOJbI.

Bropoii pa3gen «K/eTrka Kak 0Ho/I0ruuecKasi CHcreMa» o0ecrieurBaeT 3HaHUS
O CTPOEeHUH, >KU3HeJesiTeTbHOCTU U MHOTrooOpa3uy K/eTOK; YMeHUs! yCTaHaBIUBaTh
B3aKMMOCBSI3b CTPOEHUS U (DYHKI[MM OPraHOWU/I0B K/I€TKU, pacrio3HaBaTh U CPaBHUBAThb
KJIeTKU pasHbIX OPraHu3MOB, IIPOLIeCChl, [IPOTeKarol1ie B HUX.

Tpetuii pa3zzmen «OpraHu3M Kak OHO/IOrHYecKasi CHCTeMa» HallpaBleH Ha
M3yuyeHWe 3HaHWN O 3aKOHOMEDHOCTSIX HacC/ae[CTBEHHOCTU W W3MEHUYMBOCTH, 00
OHTOTeHe3e U BOCIPOW3BENEHWU OpraHu3MOB, O CeJIeKL[Ud OpraHu3MoB U
OMOTEXHO/IOTUN, a TaK)Ke BBISB/SIET yYPOBEHb OBJZIeHUs] YMEHUSIMH TPUMEHSITh
buonornueckye 3HaHUS TIPU PeIlleHrH 3a7iau TI0 TeHeTHKe.

B uerBépTrOoM pa3zene «CucremMa U MHOroodpa3sue OpPraHM4ecKoOro Mupa»
paccMaTpuBaeTcs Ha  yrayOsieHHOM  ypoBHe  MHOroo0pasue,  CTpOeHHe,
JKA3HEJeATe/IbHOCTb Y pa3MHOXKEHHWE OpraHM3MOB Ppa3/IMUHBbIX L[[aPCTB >KUBOU
NpUpO/ibl; (POPMUPYIOTCSI yMEHHUsI CpaBHMBAaThb OPraHU3Mbl, XapaKTepHU30BaTb U
onpezensaTb UX NPUHA/J/IEXKHOCTh K OIpele/IEeHHOMY CUCTEMaTUUeCKOMY TaKCOHY.



[Tareiii pa3gen «OpraHu3M uesioBeKa M €ro 3//0pOBbe» HalpaB/leH Ha
yriayb/ieHe CHUCTeMbl 3HAaHHW O CTPOEHHWU U JKU3HE[esiTe/IbHOCTH OpraHv3Ma
yesioBeKa.

[ITecToii pa3zen «IBOJIIOLMA )XKUBOW NMPUPOABLI» 00ecrieurBaeT 3HAHUS O BU/IE,
JBWKYIIUX CWIaX, HalpaB/eHUsX U pe3y/bTaTaxX 3BOJIIOLMM OpPraHUYecKoro MHUpa;
dbopMUpyeT YMeHUs! BBISIBASTh MPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U MEXX[y [IBWKYIITUMH
CWIaMHM 3BOMIOLMH; TMYTSIMM, HarpaB/leHUsIMA SBOJIIOLUM, apomopdo3amMu U
WVoaZianTalisIMK Y paCTeHUM U )KUBOTHBIX; ABWXXYIIIUMU CHU/IaMH aHTPOTIOTeHe3a.

CenpMol  pa3zien «JKOCHCTeMbI M TPUCYIMeé MM 3aKOHOMEpPHOCTH»
dbopMUpYyIOT 3HaHUS 00 FKOIOTUUECKHUX 3aKOHOMEPHOCTSIX, 0 KDYTOBOPOTE BeIlleCTB B
buocdepe; dopmMupyeT yMeHUs yCTaHaBIMBaTh B3aWMOCBSI3M OpraHMW3MOB B
9KOCUCTeMaX, BbISIB/ISITh IPUUYUHBI YCTOMUUBOCTH, CAMOPA3BUTUS U CMEHbI SKOCUCTEM.

MecTo npegMeTa B y4e0HOM IIaHe

OOijee  YKMCI0 YacoB, pEKOMEHAOBAHHBIX [Jid W3yueHWs: OWONOrMM Ha
yriay6meHHoM ypoBHe — 238 yacoB: B 10 kiacce — 136 yaca, (4 yacoB B Hefieo), B 11
kiacce — 102 yacoB (3 uaca B HeJie/it0).

Copep:xaHue 00yJyeHUst

10 kiacc

Tema 1. buosiorus Kak HayKa

CoBpeMeHHasi 6uoOorusi — KOMIJIeKCHasi Hayka. KpaTkasi MCTOpUsi pa3BUTHUS
6uonoruu. bruonornyeckrie HayKy U U3ydyaeMmble MU poOieMbl. PyHAaMeHTa/lbHbIE,
NPYKJ/Ia/IHbIe Y TIOMCKOBbIE HayUHble UCC/IeloBaHNsI B OUOIOTHH.

3HaueHue OuosOrMKM B (POPMUPOBAHMHU COBPEMEHHOM eCcTeCTBeHHO-HayuHOU
KapTuHbl mupa. [Ipodeccun, cBs3aHHble C Ouonorueil. 3HaueHue OuoOTMM B
IIPAaKTUYECKOM  [JleATe/IbHOCTH  4ejioBeKa: MeJUL[MHe, CeJIbCKOM  XO35IUCTBe,
TIPOMBILIIJIEHHOCTH, OXpaHe MPUPO/BL.

LlemoHcmpayuu:

ITopmpemni: Apuctorens, Teoppact, K. Jlunnen, XK.b. Jlamapk, Y. [lapsuH, Y.
lapeen, I'. Mengens, B.M. Bepnaackuii, W.II. [laBnoB, .M. Meunukos, H.U.
Basunog, H.B. Tumogees-PecoBckui, [Ix. YorcoH, @. Kpuk, /I.K. benses.

Tabauybl u cxembl: «CBsi3b OMONOrMM C APYTMMU HaykKamu», «Cucrtema
OuooruuecKux HayK».

Tema 2. JKuBble CUCTeMbI M UX U3yYeHH e

JKviBble crcTeMbl Kak rpeiMeT u3ydeHust 0nosioriy. CBONCTBA KUBBIX CUCTEM:
eIMHCTBO XWMHYECKOT0 COCTaBa, [AWCKPETHOCTb M LeJI0CTHOCTb, CJIO)KHOCTb U
yTOpsiJ0UeHHOCTh CTPYKTYDBI, OTKDBITOCTb, caMoopraHu3anus,
CaMOBOCIIPOM3Be/leHNe, Pa3/paXXUMOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHe.

YPOBHY OpraHU3aLviy >KUBBIX CUCTEM: MOJIEKYJ/ISIPHBIM, KJI€TOYHBIU, TKAHEBbIU,
OpraHM3MeHHbIH, TOMYJIALMOHHO-BU0BOH, 9KOCUCTEMHBIN (OHOreolleHOTUUeCKUi),
6uocdepnsbIii. [Tpoiiecchl, TPOUCXOASAIINE B XKXHUBBIX crcTeMax. OCHOBHbBIE TIPU3HAKH
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»kuBoro. JKu3Hb Kak (popMa CyllleCTBOBaHUSI MaTepuu. Hayku, u3yuatolijye >KUBbIe
CHACTeMbI Ha pa3HbIX YPOBHAX OpraHu3aLivu.

M3yueHune >KUBbIX cucTeM. MeTozabl Ouosiornyeckoii Hayku. HabmrozmeHwue,
v3MepeHue, SKCIepUMeHT, CUCTeMaTr3alus, MeTaaHaiu3. [loHsTHe O 3aBUCHMOU U
He3aBUCUMOU nepeMeHHOM. [I1aHupoBaHue 3KcrieprMenTa. [locTaHOBKa U TIpOBepKa
runiote3. HyneBasi rurote3a. [ToHssTHe BBIOOpDKM U €€ [OCTOBEpPHOCTh. Pa3bpoc B
buonornueckux JaHHbIX. OIleHKa /[IOCTOBEPHOCTH TIIOJyUe€HHBIX pe3y/IbTaToB.
[IprurHbI UCKaXKeHUs pe3yJibTaToB IKCriepuMeHTa. [IoHATHe CTaTUCTUUECKOrO TecTa.

Lemoncmpayuu:

Tabmuipl U cxembl: «OCHOBHbIe TIDU3HAKW KU3HU», «buonoruueckre
cucteMbl», «CBONCTBA KUBOW MaTepum», « Y POBHHU OpraHu3al[uy >KUBOW TIPUPOJbI»,
«CTpoeHWe >KMBOTHOU K/IeTKW», «TKaHM >KMBOTHbIX», «CHCTeMbl OpraHoB
yesioBeUeCKOro opraHusMa», «buoreonieHos», «buocdepa», «MeTonbl H3yueHUs
>KABOU MIPUPOJBI».

ObopydosaHue: nabopaTopHoe 060pyZOBaHMe i POBe/ieHHsT HaO/mo1eHuH,
V3MepeHul, SKCIIepUMEHTOB.

IIpakmuueckas paboma:

«/crosib30BaHue pa3MUHbIX MEeTO0B IPU U3YUEHHUU JKUBBIX CUCTEM .

Tema 3. buosiorust Kj1eTku

KseTka — CcTpyKTYpHO-(PYHKL[MOHa/IbHAs eUHULIA )KUBOTO0. VICTOpUS OTKPBITHS
KieTku. Pabotsl P. I'yka, A. Jleenryka. Kietounast Teopus (T. I1IBanx, M. I1neiiaen,
P. BupxoB). OCHOBHbIE M0JIO)KeHUs] COBPEMEHHOM KJ/IeTOUHOM TEeOPHH.

MeToapl  MOJIEKY/SIDHOM W K/JIETOYHOW  OWONOTMM:  MHKPOCKOITHS,
xpoMmaTtorpacdus, 3/eKTpodope3, MeTOJ, MeueHbIX aToMoB, AuddepeHIMaIbHOE
LeHTpU(yrupoBaHue, KyJIbTUBUPOBaHUe K/1eTOK. M3yueHre (hMKCMPOBAHHBIX K/IETOK.
OneKTpoHHass  MMKpockomnusi.  KoHQokanbHasi  MUKpockonus.  BurtanbHoe
(DpWwKU3HEHHOE) U3yUeHUue KJIeTOK.

Lemoncmpayuu:

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. lnenzaen, P. Bupxos, K.M.
bap.

Tabauybl u cxembl: «CBETOBOM MHMKPOCKOI», «3JJIeKTPOHHBIM MHUKPOCKOID»,
«VcTopus pa3BUTHS METOL0B MUKDPOCKOITUMNY.

ObopydosaHue: CBeTOBOM MHUKDPOCKOI, MHKpOIperapaTbl pacTUTebHbBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

Ipakmuueckas paboma

«/3yueHrie MeTO/IOB K/eTOUHOW Omosioruu (xpomMartorpadus, 3mekTpodopes,
muddepenuanbHoe LieHTpUdyrupoBanue, IT1P).

Tema 4. XumMnueckas opraimsanus KJ1eTKH

XHWMHUYEeCKUW COCTaB KJIeTKU. MakKpo-, MUKPO- U YJIbTpaMUKpPO3/ieMeHThl. Bozia
U eé po/sib KaK pacTBOpUTE/ISl, peareHTa, ydyaCTue B CTPYKTYPHUPOBAHUM KJIETKH,
TeTyIopery/siiud. MuHepasibHble BellleCTBa K/IeTKH, WX OuoJsioruueckasi posb. Posb
KaTUOHOB Y aHUOHOB B KJIETKE.



OpraHvueckrde BellecTBa K/eTKu. buosornueckve mosMMepsl. besku.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTPyKTypbl 6enkoBOW MoOJieKy/bl. IlepBuuHast
CTpyKTypa Oe/ka, mMeNnTWHas CBsA3b. BTOpWYHAs, TpPeTHUYHas, uYeTBEePTUYHAs
cTpyktypbl.  [eHatypauusi. CpoiictBa  OenkoB. Knaccudukauuys — 6enkos.
buonornueckre dhyHKIuu 6e1KoB. [TpHOHBIL.

YrneBogpl. MoHOcCaxapu/ipl, Aucaxapy/bl, OJUrocaxapyuibl U MOJUCaXapy/ibl.
OO1uii nyiaH cTpoeHUs U (U3UKO-XMMUUeCKUe CBOMCTBA yI/ieBOZOB. bruonoruueckre
(YHKLIMHU yT/IeBOZOB.

Jlurmupapl. T'uapodunpHO-ruApodoOHBIe cBolicTBa. Kmaccudukaiiys JATH/OB.
Tpurnuuepuabl, docdonunuabl, BOCKH, CTepOMJbl. buonornueckue (QyHKLIUU
muroB. OO61ye cBolicTBa 6MOMOrMUeCKMX MeMOpaH — TeKy4yecTb, CIIOCOOHOCTb K
camM03aMbIKaHHI0, MOTYTIPOHULIAEMOCTb.

Hykneunoseie kuciorel. [JHK u PHK. CTpoeHue HYK/IeMHOBBIX KUCJIOT.
Hyxneotuasl. [Tpunuyn komryieMeHTapHocTH. [TpaBuio Yapradda. Ctpykrypa JHK
— 7ABOMHas crivpasb. MecTtoHaxoxaeHrue W Ouonoruueckue (yukiyy THK. Bugs
PHK. ®ynkiuu PHK B kieTke.

Ctpoenue wmosieky/ibl AT®. Makpospruueckve cBsi3u B MoJiekyne ATO.
bruonornueckre Qynkiuu AT®. BoccTaHOB/IeHHbIE MEPEHOCUMKH, UX (YHKLMA B
kinetke. [Ipyrue nykneosuarpudocdatel (HTP). CexkBenupoBanuve [IHK. Metogpl
reHOMUKH, TPaHCKPUITTOMUKH, TIPOTEOMUKH.

CrpykTypHass Guomnorusi: 6uoxuMuueckue ¥ OHObH3NUECKHe HCCIel0BaHUs
coCTaBa U MPOCTPAaHCTBEHHOW CTPYKTYpPbl OMoMosieKy/1. MojenMpoBaHue CTPYKTYPhbI
¥ QYHKLM 6MOMOEKY/T U UX KOMILIEKCOB. KOMITbIOTepHBIN Ain3aiiH U OpraHruueCKuii
crHTe3 OMOMOJIeKY/T M X HEeNPUPOJHBIX aHA/IOTOB.

Lemoncmpayuu:

IHopmpempbi: JI. ITomwuHr, K. YotcoH, ®. Kpuk, M. Yunkudc, P. ®paHk/ivH, ©.
Csnrep, C. [Ipy3uHep.

Huazpammbi: «PacripefiesieHrie XUMUUeCKUX 3JIEMEHTOB B HE)KHMBOM MPUPO/Ie»,
«PacnpeseneHrie XuMUueCKUX 371eMEHTOB B )KUBOU TIPUPO/E».

Tabauybt u cxembli: «Ilepropuueckasi Tabavila XUMHUUECKHUX 3/IEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbl», «BeljecTtBa B cocTaBe OpraHusmMoB», «CTpoeHHe
MoJiekyJibl  6enka», «CTpPyKTypbl 0e/IKOBOM MOJeKynbl», «CTpoeHHe MOJeKYy/
yTJ1eBOZIOB», «CTpOeHHe MOJIEKYJI JIUTTHA0B», « HyK/ienHOBbIe KUC/IOTh», «CTpoeHue
MOJIeKYJIbl ATOD».

Ob6opydosaHue: xumMudecKasi ocy/ia u obopyjoBaHue.

JlabopamopHasa paboma «OO0HapyXeHHe Oe/KOB C ITOMOIIbI0 KaueCTBEHHBIX
peakiyi».

JlabopamopHas paboma «VcciieoBaHue HyKI€WHOBBIX KUCIOT, BblIe/IeHHBIX
13 KJIETOK Pa3/IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 PyHKIUM K/IETKH
TWmnbl K/IeTOK: 3yKapuoThuyeckass W Mpokapuotuueckas. CTPYKTypHO -
(dyHKIMOHaIbHbIe 00pa30BaHUs K/IeTKU.



CTpoeHure MPOKapUOTHUeCKOW KIeTKU. KieTouHas cTeHKa OakTepuil U apxei.
Oco6eHHOCTH CTPOeHUs reTepOTPOGHOM 1 aBTOTPO(PHOM TTPOKAPHUOTHUECKHX K/IeTOK.
MecTo 1 poJib TIPOKAapUOT B OMOL[EHO3aX.

CrtpoeHre U (PyHKIIMOHUPOBAHUE 3YKapUOTHMYeCKOW KieTKd. [1na3maTrhueckas
membpaHa (ra3masiemma). CTpyKTypa Tla3MaTthyeckodi MemOpaHbl. TpaHcrmopt
BeIIleCTB uepe3 IIa3MaTHUeCcKyro MemOpaHy: maccuBHbIN (quddy3us, obieryéHHast
muddy3usi), akTUBHBIA (TIEPBUYHBIA W BTOPWUYHBIA aKTHUBHBIA TPAHCIOPT).
[TonynponuiiaeMocT MeMOpaHbl. PaboTa HaTpuii-KajneBOro Hacoca. OHZOLMTO3:
MUHOLIUTO3, (aronuro3. OK3ouuTo3. KnetouHass crteHka. CTpyKTypa W (PyHKLUU
K/IETOUHOM CTEeHKU pacTeHUi, TpruOoB.

Luromiasma. Lluto3osbs. Llutockener. [IBwkeHue LuToruiasmbl. OpraHoubl
KeTku. OgHoMeMOpaHHbIe OpPraHOW/IbI K/IeTKU: dHAOTUIa3Matuueckas cetb (3I1C),
anmapat ['oab/pKU, JM30COMBI, WX CTpoeHWe U  (QyHKUU. B3auMoCBs3b
oJHOMeMOpaHHbIX OpraHouzioB KieTKu. CTpoeHWe TpaHY/SPHOTO PpeTHUKYIyMa.
MexaausM HarpaBieHusi 0enkop B JOIIC. CuHTe3 pacTBOpPUMBIX OenkoB. CHHTE3
K/IeTOUHBIX MeMOpaH. ['agkuii (arpaHy/isIpHBINA) SHAOIIA3MaTUUECKUA PeTHKYTYM.
CekpetopHasi ¢GyHKOMs armiapata ['onbmku. Moaudukaiuss 6elKOB B arrapaTe
TConbmpku. CopTupoBKa 6esikoB B arrmapare ['onbaku. TpaHCIIOPT BellecTB B KIIETKe.
Bakyonu pactuteibHBIX K/1eTOK. KneTounsiii cok. Typrop.

[TolyaBTOHOMHBIE ~ OpraHOWZbLI  KJIETKW:  MUTOXOHJDWUM,  TUIACTHU/BI.
[TpoucxoxxaeHre MATOXOHApUM U Tinactua. CumbuoreHes (K.C. MepexxkoBckui, JI.
Maprymuc). CTpoeHue U (PyHKLIMM MUTOXOH/JPUM U Iy1acTy/,. [lepBUUYHBbIE, BTOPUUHBIE
U CIOXKHBbIe  T/IacCTUAbl  (DOTOCUHTE3UDYIOIIUX  3YKapuoOT.  XJIOPOILIACThI,
XPOMOIUIACTHI, JIEMKOI/IACThI BBICIIIMX PaCTEHUM.

HemembOpaHHbie opraHouzibl KaeTkKu CTpoeHue W (PyHKIMKA HeMeMOpaHHBIX
OpraHou/IoB KneTku. Prbocombl. [IpomexkyTouHbie dhumamMeHTbl. MUKpodUiaMeHThI.
AKTUHOBBIE MUKpPO(UIaMeHTbl. MblllleuHble KIeTKU. AKTUHOBbIe KOMITOHEHTbI
HEMBIITIEYHbIX KIeTOK. MHUKpoTpyOouku. Knetousiit 1jeHTp. CTpoeHue U ABW)KeHHe
JKTYTUKOB W pecHWuUeK. MMKPOTpPyOOUuKrd IMTOMIa3Mbl. lleHTpronb.  Benkw,
aCCOI[MMPOBaHHbIE C MUKpO(H/IaMeHTaMu U MUKPOTPyboukamu. MOTOpHBIE OeJTKH.

Slnpo. Ob6onouka sijpa, XpOMaTWH, KapuoIljia3Ma, SIAPBILLKA, WX CTPOeHHe U
byHkuyn. fAgepHbli  OeNKOBBIM MaTpUKC. IIpocTpaHCTBEHHOE —PpacIioioyKeHue
XPOMOCOM B UHTEP(a3HOM sifipe. DYXpPOMAaTHH U reTepoxpoMaTtrH. besku XxpomaTtrHa
— TMCTOHBI. [JuHamMuKa siZiepHO¥ 000/10UKK B MUTO3e. S1iepHbIN TPaHCIIOPT.

Knerounsle Bk/modyeHus1. CpaBHUTEebHAs XapaKTePUCTHKA KJIETOK S3YKapUOT
(pacTuTeNTbHOM, KUBOTHOM, TPUOHOMN).

Lemoucmpayuu:

[Toptpetsi: K.C. MepesxkoBckuii, JI. Maprynuc.

Tabauybl u cxembl: «CTpoeHWe 3SyKapUOTHUECKOW KieTku», «CTpoeHUe
JKABOTHOM KJIeTKW», «CTpOeHHe paCcTUTEeNbHOU K/IeTKn», « CTpoeHrne MUTOXOH/IPUN»,
«Appo», «CTpoeHre TPOKapUOTUUYECKOU KIETKW».

Ob6opyoogaHue: CBETOBOM MUKPOCKON, MHKpOIIpenaparbl pPaCTUTEIbHBIX,
JKUBOTHBIX K/IETOK, MUKpOITperiapaTbl 6akTepuaibHbIX KIeTOK.



JlabopamopHasas  paboma  «/I3yueHue CTpPOEHHS KJIETOK  Ppa3/IAUHBIX
OpraHK3MOB».

IMpakmuueckas paboma «VI3yueHre CBOMCTB KJIeTOUHON MeMOpaHbD».

JlabopamopHas paboma «VcciefoBaHye TUIa3MO/M3a U Jlelyla3MO/id3a B
PaCTUTEMBbHBIX K/IeTKaX»

IMpakmuueckan paboma «VI3yueHue ABW)KEHHUS LATOIIa3Mbl B PACTHUTETbHBIX
KJ/IeTKaX»

Tema 6. O0MeH BelleCTB U NMpeBpallieHHe YHEPTUM B KJ/IETKe

AccUMUISLIAS U AUCCUMWISILIUSL — IB@ CTOPOHBbI MeTabosin3Ma. Turbl oOMeHa
BeIleCTB: aBTOTPO(MHBIM U TeTepoTPOo(HBINA. YuacTHe KHUC/IOpoAa B 0OMEHHBIX
npoijeccax. DHepreTuueckoe obecrieueHre KieTKy: rpeBpaiijeHrue AT® B 06MeHHBIX
nipoijeccax. @epMeHTaTUBHBIN XapaKTep peakiyii K1eTOYHOro MeTabomm3ma.

depMeHTbI, UX CTPOeHHe, CBOMCTBAa U MexaHW3M jelicTBus. KodepMeHTHI.
OTtnuuust (pepMeHTOB OT HeOpraHWYeCKWX KaTa/M3aToOpoB. besiKu-akTUBaTOpbl U
Oe/TKU-UHTUOMTOPBL.  3aBUCUMOCTh CKOPOCTH  (DepMEHTAaTHBHBLIX DPeakI[dii  OT
pa3/MYHbIX (PAKTOPOB.

[TepBUuUHBIA CHHTE3 OpPraHWYECKUX BelleCcTB B KiaeTke. PDOTOCUHTE3.
AHOKCUTeHHBbIi U OKCUreHHbI (orocuHTe3 y OakTepuil. CBeTocobuparoiiye
MUCMEeHTbl U MUTMEeHThl PeaklMOHHOIrO IieHTpa. Po/b XJ/IOpOmiacToB B Mpoljecce
dboTocuHTe3a. CBeToBast U TeMHOBasi (a3bl. Dorogsixanue, C3-, C4- u CAM-Turibl
dotocuHTe3a. [IpogyKTUBHOCTE (OTOCHMHTe3a. BnusiHve pa3ivuHbIX (haKTOPOB Ha
CKOpOCTh (hOTOCUHTe3a. 3HaueHre (hOTOCUHTe3a.

XeMOCHHTe3. Pa3sHooOpa3ue OPraHU3MOB-XeMOCHHTETUKOB:
HUTPUGHUIMPYIOIIMEe OaKTepuH, Kere300akTepuH, cepoOaKTepu, BOJIOPOHbBIE
bakTepuu. 3HaUeHe XeMOCHHTe3a.

AHaspobOHble opraHu3Mbl. Buzabl OpokeHusi. [IpofgyKTel Opo>KeHUs W HX
WCTIO/Tb30BaHHE  UYe/IOBeKOM. AHA’poOHble  MHKDOOPraHHW3Mbl KakK  OOBEKThI
OMOTEXHOIOTUN Y BO30YyaUTE/TH O0e3HeM.

Aspo0OHBIe OpraHU3Mbl. JTarbl SHepreTUUeckoro oomena. IloaroroBuTebHbBIN
yTarn. ['1mKon3 — 6eCKUCI0poIHOe paciilerieHue IIH0KO3bI.

buosiornueckoe okucaeHve, UM KIeTOUHOe AbixaHue. Pojb MUTOXOHIpUN B
npoijeccax Ouosiornyeckoro okuciaeHus. Lluknuueckve peakiuu. OKuc/IMTenbHOE
dochopurpoBanre. JHepruss MeMOpaHHOro rpajueHTa MpoToHoB. CuHTe3 ATO:
pabota npoTonHoii AT®-cuHTa3b1. [IpenmyiiiecTBa a3poOHOTo Myt 0OMeHa BelljeCcTB
riepe]; aHa3poOHBIM. D(PPEeKTUBHOCTb IHEPreTHUeCKOro ooMeHa.

Lemoucmpayuu:

[Toptpetsr: [Ix. ITpuctim, K.A. Tumwupsaszes, C. H. BunHorpagckuu, B. A.
OHresnbrapar, [1. Mutuesn, I'.A. 3aBap3uH.

Tabauybl u cxembl: «POTOCHHTE3», «IHEpreTUUeCKUi 00OMeH», «buocuHTe3
6enka», «CtpoeHue pepmeHTa», «XeMOCHUHTE3».

ObopyoogaHue: CBETOBOM MHUKDOCKOI, 00Opy/OBaHWEe AJisi TPUTOTOBJIEHUS
TIOCTOSTHHBIX U BDEMEeHHbIX MUKPOIIperiapaToB.
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JlabopamopHas paboma «VI3yueHue KaTaJUTUUECKOW aKTUBHOCTU ()epMEHTOB
(Ha IprMepe amMusIa3bl WK KaTaaasbl)».

JlabopamopHass paboma «W3yueHWe (epMEHTAaTMBHOTO pacIieTIeHUs
TepOKCH/a BOJIOPO/ia B PACTUTEbHBIX 1 YKMBOTHBIX K/IETKaX».

JlabopamopHass ~ paboma  «CpaBHeHHe TmpoleccoB  (OTOCHHTE3a U
XeMOCHHTE3a».

JlabopamopHas paboma «CpaBHeHUe TIPOLIeCCOB OPOXKEHHS U [IbIXaHUSD».

Tema 7. HacieacTBeHHas uHgopMaljys 4 ee peajiu3anus B K/IeTKe

Peakiiuu MatpuyHOro cuHtesa. IIpvHIMIT KOMILJIEMEHTapHOCTU B peakLysaX
MaTpUYHOrO CUHTe3a. Peanu3alivs HacieACTBeHHOW WH(poOpMaluu. ['eHeTHuyecKui
KOJZl, ero cBoucTBa. TpaHckpurnuusg — wmaTpuuHbldi cuHTe3 PHK. TlpuHuummnb
TPaHCKPUIILUKA: KOMIUIEMEHTApPHOCTb, aHTUIAPa/UIe/IbHOCTb, AaCUMMETPUYHOCTb.
Co3peBanne matpuunbix PHK B sykapuotrnueckou knetke. Hekogupyromme PHK.

TpaHcasius U eé 3Tarnbl. YuacThe TpaHcniopTHbIX PHK B 6rocuHTe3e Genka.
YcnoBust GuocuHTe3a Oenka. KopgupoBaHwe amuHOKHC/IOT. Posmb pubocom B
buocuHTe3e Genka.

CoBpeMeHHbIe TIpe/ICTaB/eHUs1 O CTPOeHuM reHoB. OpraHusalusi reHoma y
TPOKApPUOT W 3YKapuOT. Peryssinus akTUBHOCTU TE€HOB Yy MPOKapuoT. ['urioresa
orepoHa (P. Kakob, K. MaHo). Moneky/isipHble MeXaHU3MbI KCIIPECCUN TE€HOB y
9yKapuoTta. Pojib XpoMaTuHa B peryssiuu paboTbl reHOB. Peryssiiusi oOMeHHBIX
TIpOLIecCOoB B KieTKe. KieTouHbiii romeocTas.

Bupychbl — HekneTouHble (DOPMBI KU3HU U OOnuraTHbie rapa3uThbl. CTpoeHUe
TIPOCTBIX U CJI0KHBIX BHUPYCOB, PETPOBUPYCOB, OakTepurodaroB. YKU3HEHHBIA LUK
IOHK-cogepsxarux BupycoB, PHK-cozaepskaiiux BupycoB, baktepuodaros. ObpaTHas
TPaHCKPUIILYsi, peBepTas3a, MHTerpasa.

BupycHble 3a0o/ieBaHus ueioBeKa, )KUBOTHBIX, pacteHuit. CITN I, COVID-19,
colldaibHble ¥ MeJUI[UHCKIE TIPOO/IeMBI.

BuouHdopMaTiKa: WHTeTpaluss W aHaau3 Oosblmx MaccuBoB («bigdata»)
CTPYKTYPHBIX OMOJIOTMUECKUX AAHHbIX. HaHOTeXHOJIOTHH B OMOJIOTHH W MeULIHHE.
[Tporpammupyemblie dhyHKIMYU 6enKoB. CriocoObl 10CTaBKM JIeKapCTB.

Lemoncmpayuu:

INopmpembi: H.K. Konbios, [1.11. UBaHOBCKUH.

Tabauybl u cxembl: «bruocuHTe3 Oesika», «['eHeTHUeCKUW Kom», «Bupychi»,
«bakTeprogarn».

Ipakmuueckas paboma «Co3maHre MO BUPYCay».

Tema 8. JKusHeHHbIN IUKJ/T K/1€TKH

KneTouHblli UWK/A, ero mnepuofabl W peryasuus. VHTepdasa U MUTO3.
OcobeHHOCTH TIPOLIeCCOB, MpoTeKarlmx B WHTepdase. [loAroroBka KIeTKH K
nenenvto.  [lpecuHTeTMueckud  (MOCTMUTOTHUYECKUMN), CUHTeTUUECKUHU U
MOCTCUHTEeTUUECKHH (TTPeMUTOTHUYECKUH) epuo/ibl UHTep(da3bl.

Matpuunbiii cunTes [HK — permvkaums. Ilpuaomnsr pervvkanuum JIHK:
KOMILJIEMEHTapHOCTb,  TOJIYKOHCEPBAaTHMBHbIMA  CUHTE3,  aHTUIAapa/yIe/IbHOCTb.
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Mexanu3sm pervmkanuu [HK. Xpomocombl. CtpoeHue xpomocoMm. Tejomepsl u
TesioMepa3a. XpoOMOCOMHBIM Ha0Op KIeTKH — KapUOTHII. [JUTIIONAHBIN U TaryIONIHbIH
HabopbI XxpoMoCcoM. ['oMoJIoTHYHBIE XPOMOCOMBI. [10/10BbIe XpOMOCOMBI.

Henenue Knetku — Muto3. CTaguu MUTO3a Y IPOUCXOJSIME B HUX MIPOLIECCHI.
Tunel MuTO3a. KaprokuHes U IUTOKKWHe3. bruosiornyeckoe 3HaueHWe MUATO3a.

PeryasiLusi MUTOTMYECKOrO L[MK/Ia KJeTKd. [IporpamMMmupyemasi KjeTOYHas
rubesib — arorTos.

KnetouHoe s/po, XpoMOCOMBI, (YHKI[MOHa/bHasi TeHOMMUKA. MeXxaHU3MbI
niposdepaliuu, AuddepeHIIMPOBKY, CTapeHus U rubey KneTok. «LludpoBas KieTka»
— buouHpopMaTHUeCKUe Moie/Tl (YHKIIMOHUPOBAHHS KJIeTKU.

LemoHcmpayuu:

Tabauybl u cxembl: «KU3HEHHBIA I[UKI KIeTKW», «Mwuto3», «CTpoeHUe
xpomocom», «Peruiukarug JIHK».

ObopydosaHue: CBeTOBOW MHUKDPOCKOII, MHUKpOIIperapaTthl: «MUTO3 B K/IeTKax
KOpelLIKa JIyKa».

JlabopamopHas paboma «3yueHue XpPOMOCOM Ha TOTOBBIX
MUKpOIIperiapaTax».

JlabopamopHas paboma «HabsrofieHre MHTO3a B KJeTKaX KOHUMKA KOpeIlKa
JyKa (Ha roTOBBIX MUKpOIIperaparax)».

Tema 9. PasMHOXeHHe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHUsI OpraHvM3MOoB: Oecriosioe (BK/IHOYasi BereTaTUBHOE) U
rosioBoe. Buzibl 6ecriosioro pa3MHOXKeHHsI: TIOUKOBaHWe, CIIOpY/IsiLiys, hparMeHTarus,
KJIOHMPOBaHUe.

[TonoBoe pa3MHOkeHue. [losoBbie KneTkW, win rameTtel. Menos3. Craguu
Merio3a. [ToBemenne xpomocoMm B Mero3e. KpoccuHrosep. bronornueckuit CMbICIT
Mel03a U M0JIOBOro Tpoljecca. Melo3 1 ero MeCTO B )KM3HEHHOM LMKJ/ie OpraHU3MOB.

[IpenzapoppiiieBoe pa3Butve. ['ameToreHe3 y >XMBOTHBIX. [10/10BbIe >KeJie3bl.
OO6pa3oBaHue U pa3BUTHE TMOMOBLIX KieTok. CriepmaToreHe3 u ooreHe3. CTpoeHHe
TOJIOBBIX KJ/IETOK.

OniofoTBOpeHre U SMOpUOHAMbHOE pa3BUTHE J>KUBOTHBIX. CriocoObl
OIIOJOTBOPEHUSI: HapY>KHOe, BHyTpeHHee. [TapTeHOreHes.

WuavBUyanbHOe pa3BUTHe OPraHU3MOB (OHTOTreHe3). DMOPUO/IOTHs — HayKa O
pa3BUTHM OpraHu3moB. MopdoreHe3 — ofHa U3 IJIaBHbIX MpobeM 3MOpPHOJIOTHH.
Kontjeniusi MmopdoreHoB u Mojienii MopdoreHe3a. CTazmnu SMOproreHe3a >KUBOTHBIX
(Ha mpumepe narymku). [pobnenue. Turbl ApobseHusi. [leTepMUHUPOBAHHOE U
HefleTeDMUHUpPOBaHHOe fipobneHune. bBnacrtyma, Tumbl Omactyn. OcobGeHHOCTH
Apo0JieHUsT MJIEKOTIMTAIOIIUX. 3apO/IbIllieBbie JUCTKU (TacTpy/sius). 3akiajka
OpPraHOB ¥ TKaHeM W3 3apOJbIIeBbIX JIMCTKOB. B3aumHOoe BiusiHMe yYacTeu
Pa3BUBAOIIETOCS 3apo/iblilia (3MOpUOHaTbHAs MHAYKIMS). 3aK/Ia/fKa M/laHa CTPOeHUs
JKUBOTHOTO KaK pe3y/ibTaT MepapXWuecKuxX B3auMOJEeWCTBUM TeHOB. BiusiHue Ha
9MOpHOHABHOE Pa3BUTHE Pa3/TMUHbIX (DAKTOPOB OKPY KAOITlel Cpe/ibl.

PocTt ¥ pa3BuTHe >XMBOTHBIX. IlocTamOpuoHa/nbHbIN Tepuoa. [Ipsmoe u
HeTipsiMoe pa3BuTHe. Pa3BuTure ¢ MeTaMmop(o30M y 6ecrio3BOHOUHBIX U ITO3BOHOUYHBIX
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JKMBOTHBIX. buHonoruyeckoe 3HaueHWe TIPIMOTO M HEMpPSIMOTO Ppa3BUTHS, UX
pacrpocTpaHeHue B Mpupofe. Turbl pocTa XUBOTHBIX. DaKTOPBI perysiiud pocTa
JKUBOTHBIX U uesnoBeka. CTafuu TIOCTIMOPHOHA/ILHOTO Pa3BUTHUS Y JKUBOTHBIX U
yesioBeKa. [lepro/ibl OHTOTeHe3a uesioBeKa. CTapeHWe W CMepPTh Kak Ouosioruueckre
TIPOLIECCHI.

Pa3sMHOXKeHHWe U pa3BuTHe pacTeHud. ['ametoduT u crnopodpur. Meiio3 B
JKU3HEHHOM 1MK/e pacteHuii. O6pa3oBaHue Criop B Ipoliecce Meiio3a. ['ameToreHes y
pacteHui. OI/IOOTBOPeHWe W Ppa3BUTHE PACTUTENbHBIX OPraHu3MoB. [IBoliHOe
OTJIOJIOTBOPEHME y 1IBETKOBBIX pacTeHU. O6pa3oBaHue U pa3BUTHe CEMeHHU.

MexaHU3MbI peryJisiLiii OHTOreHe3a Y PaCTeHUM U )KUBOTHBIX.

LemoHcmpayuu:

Ilopmpemni: C.I'. HaBawus, X. [lInemas.

Tabnuybl u cxembl: «BereraTMBHOe pa3MHOXKeHHe», «Tumbl 6Gecrionoro
pasMHOXeHUs1», «Pa3MHOXeHue XJlaMUJOMOHaAbl», «Pa3MHOKeHUe SBIJIeHbI»,
«Pa3MHOXeHMe TuApbl», «Meno3», «XpoMOCOMbI», «I'ameToreHes», «CTpoeHuUe
AWlIeK/IeTKH U crepMaro3oujia», «OCHOBHble CTaJ[ud OHTOreHe3a», «[IpsMoe u
HeTpsiMoe pa3BUTHe», «Pa3BUTHe MaliCKOro )XyKa», «Pa3Burtue capaHum», «Pa3BuTure
JISITYIIKW», «/IBOMHOE OMJIo[0TBOPEHME Y 1[BETKOBBIX pacTeHU», «CTpoeHue ceMsiH
O/THOZIONIBHBIX W [IBYJOJIbHBIX pacTeHui», «KU3HeHHbIN IIMKI MOPCKOM KaIlyCThl»,
«KU3HEeHHBIN LUK Mxa», «KU3HeHHbIM LUK/ MaropOTHUKa», «KU3HEHHBIN LUK
COCHBD».

ObopydosaHue: CBeTOBOW MHUKPOCKOI, MUKpOIIperapaThbl SIMIEKIeTOK WU
CTIePMAaTO30U/I0B, MOie/Th «LIMK/ pa3BUTHS JSATYIITKI».

JlabopamopHas paboma «VI3yueHue CTPOEHHs TIOJIOBBIX K/IETOK Ha TOTOBBIX
MUKpOIIpernaparax».

Ipakmuueckas paboma «BbIsiBleHHe TIPU3HAKOB CXO/ICTBA 3apOJbIIIei
MO3BOHOUHBIX KUBOTHBIX».

JlabopamopHass paboma «CTpoeHWe OpPraHOB Pa3MHOKEHHUS BBICIINX
pacTeHU».

Tema 10. I'eHeTuka — HaykKa 0 HaC/JIeJCTBEHHOCTH M H3MEHUYUBOCTHU
OpPraHu3MoB

VicTopust cTaHOBJIEHUS M Pa3BUTHS TeHeTHKM Kak HayKu. PaboTel I'. Mengens, I'.
ne ®pu3za, T. Moprana. Ponb oTeueCcTBeHHBIX YUEHBIX B pa3BUTHH T€HETUKH. PaboThI
H.K. KosbuoBa, H.M. BaBunoBa, A.H. benosepckoro, I'.[]. Kaprieuenko, FO.A.
dununuenko, H.B. TumodeeBa-PecoBckoro.

OCHOBHbIE TeHeTUUeCKUe MOHATUS U CUMBOJIbL. ['OMOIOTUYHBIE XPOMOCOMBI,
aj/ieJibHble TeHbl, a/JbTePHAaTWBHbIE TPU3HAKH, [IOMUHAHTHBIM W peLleCCUBHBIN
NpU3HAK, TOMO3Ur0Ta, TeTePO3UroTa, UYKCTasi JIMHUS,, THOPUBI, TeHOTUII, (PeHOTHII.
OCHOBHbIe MeTO/Ibl TeHEeTUKH: THOPHI0/IOTHUeCKHM, IUTO/IOTMUeCKUM, MOJIEKYJISIPHO-
reHeTUYeCKUM.

Lemoncmpayuu:
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Ilopmpembi: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsros, H.U.
BaBunos, A.H. beno3zepckuii, I'.]]. Kapnieuenko, FO.A. ®ununuenko, H.B. Tumodees-
PecoBckuii.

Tabauyb! u cxembl: «MeTofbI TeHETUKN», «CXeMbI CKpPeIITUBaHUS».

JlabopamopHass ~ paboma  «Jlpo3odumia Kak OOBEKT TeHeTUYeCKUX
WCC/IeJOBaHUM».

Tema 11. 3aKkoHOMepHOCTH HaC/Ie/JCTBEHHOCTH

MoHorubpugHoe ckpemuBaHue. [lepBblii 3akoH MeHJens — 3aKOH
efinHOOOpa3usi TUOPUIOB TIepBOro TMoKosieHus. [IpaBuio AoMuHUpoOBaHusA. BTopoi
3aKOH MeHgens — 3aKOH paclleryieHyds IIpU3HaKoB. lluTosornyeckue OCHOBBI
MOHOTMOPH/IHOTO CKpell[MBaHus. ['uIoTe3a YUCTOThI rameT.

AHanu3upymoljee cKpeljdBaHue. [IpoMeXXyTOUHBIM XapakTep Hac/e[OBaHUS.
Pacieryienrie NpU3HakoB IIPU HEIIO/IHOM JJOMUHUPOBAHUU.

IurnbpugHoe ckperuBaHue. TpeTuii 3akoH MeH/iensl — 3aKOH HE3aBUCUMOT'O
HacJieIoBaHUsI TIPU3HAKOB. LIUTo/iornyeckrie 0OCHOBBI AUTMOPUHOTO CKPEIUBaHUSI.

CuervieHHOe HaciefoBaHue Tpu3HAaKoOB. Paboter T. Moprana. CijerieHHOe
Hac/lejoBaHre TeHOB, HapylleHue CLeI/IeHus MeXXy reHaMU. XpOMOCOMHas Teopusl
Hac/1eICTBeHHOCTH.

'eHeTrKa mosia. XpOMOCOMHBIM MeXaHW3M OrfpeZiesieHns Tosa. AyTOCOMBI U
II0JIOBble  XPOMOCOMBI. ['OmMOramMeTHelM W rereporaMeTHbIM MOJ. ['eHeTUueckas
CTPYKTYypa I0JIOBbIX XpoMocoM. HacsieoBaHue npru3HaAKOB, CLIETJIEHHBIX C TIOJIOM.

['eHOTMN Kak 1je/0CTHas cucteMa. [lneroTpomnus — MHOXKeCTBEHHOe JIeUCTBHe
reHa. MHOXeCTBeHHbIM aieM3M. B3anmozencTBhe  HeaslelbHBIX  T'€HOB.
KowmriiementapHocTts. Onucras. [Tommumepus.

['eHeTHUeCKUU KOHTPOJ/Ib Pa3BUTUS PACTEHUM, )KUBOTHBIX U YeJI0BeKa, a TakKe
(b13M0IOrMUeCcKrX MpoLeCcCOB, TIOBe/IeHMsI U KOTHUTHUBHBIX (yHKLMM. ['eHeTHUeCcKue
MeXaHU3Mbl CUMOHOTeHe3a, MeXaHW3Mbl B3aUMOJENCTBUS «XO03fWH — TlapasvuT» U

«X039MH — MHUKpoOOUOM». I'eHeTHUeCKWe acTieKTbl KOHTPOJIS W W3MeHeHWUs
Hac/ieICTBeHHOU UH(OPMallX B OKOJIEHUSIX KJIeTOK U OPraHU3MOB.
Lemoncmpayuu:

IMopmpembi: T'. MeHgenb, T. Mopran. Tabnuiibl U cxembl: «[1epBbiii 1 BTOpOi
3aKOHbl MeHzensi», «Tpetun 3aKoH MeHgensa», « AHaU3UPYIOLee CKpeIUBaHue»,
«HerionmHoe  gomMuHuMpoBaHue», «ClLenieHHOe Hac/lefoBaHWe TPU3HAKOB Yy
npo3odusbi», «I'eHeTHKa Tona», «KapuoTur yenoBeka», «Kapuotun apo3odusibi»,
«Kapuotun ntulibl», «MHOKeCTBEHHbBIM anienusm», «B3auMoiecTBUe TeHOBY.

O6opyodoseaHue: MOAe/b /1JIsT IeMOHCTPAIUK 3aKOHOB eJMHO00pa3usi THOpHUI0B
TIepBOr0 MOKOJIEHUSI U paclierieHrs MPU3HaKoB, MOZeJ/Ib /sl [eMOHCTpaLuM 3aKOHa
HEe3aBUCHMMOI'0 Hac/ie[joBaHUsl MPU3HAKOB, MOJe/Ib /i AeMOHCTPALUX CLeIJIEHHOT O
Hac/le[J0BaHWs PU3HAKOB, CBETOBOWM MUKPOCKOII, MUKpoMpenapar: «Ipo3odua».

ITpakmuueckas ~ paboma  «V/3yueHWe  pe3y/JbTaTOB  MOHOTHOPUIHOTO
CKpeLUBaHus y Ap030(UIbD».

IMpakmuueckas paboma «VI3yueHue pe3ybTaTOB AUTHOPUTHOTO CKpeIUBaHuUs

y AP030(UIbD».
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Tema 12. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3auMozieiicTBUe TeHOTHIa W cpeAbl Tpu GOpMUpPOBaHMK (HeHOTHIIA.
N3MeHUMBOCTL MpPU3HAKOB. KauecTBeHHble W KOJIMYECTBEHHbIE TPU3HAKUA. Bubl
VM3MEHUUBOCTU: HeHACJ/Ie,CTBeHHast U HacC/le[CTBeHHasI.

MopudukaljioHHass W3MeHYMBOCTb. Ponb cpegpl B (hOPMHUPOBaHUU
Mo (UKaLIMOHHOM N3MeHUUBOCTH. HopMa peakijuy mpu3Haka. BapualjoHHbIM psiji U
BapualuoHHasi kpuBasi (B. MoranHceHn). CgoiicTBa  MOAU(UKALMOHHOU
V3MEHUYMBOCTH.

['eHoTUNIMYeCKass M3MeHYMBOCTb. CBOMCTBA TeHOTHUITMUECKOM HW3MEHUMBOCTU.
Bubl reHOTUTTUECKOM M3MeHUMBOCTH: KOMOMHATHBHAs, MyTallMOHHas.

KombuHaTBHasE W3MeHUYMBOCTb. Meii03 U TI0/I0BOM TIpOllecC — OCHOBA
KOMOWHATHBHON W3MeHUMBOCTH. Posib KOMOMHATUBHON WM3MEHUMBOCTH B CO3/IaHUU
reHeTHYeckoro pa3HooOpasus B mpefiesiax OAHOTO BU/A.

MyTalioHHasgs W3MEHUMBOCTb. BuJbl MyTaluii: TeHHble, XPOMOCOMHBbIE,
reHoMHble.  CIIOHTaHHble W UHAYLMPOBaHHble  MyTaluu. SnepHele U
UMTOIUIa3MaTuueckve mytauuu. ComaThuecKde W TI0/I0Bble MyTaluu. lIpuuvHbI
BO3HUKHOBEHUSI MyTalluii. MyTareHbl U UX BAUSTHYE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH
MyTal[AOHHOTO TMpoljecca. 3akOH TOMOJIOTUUECKUX PsOB B Hac/eCTBEeHHOU
n3meHnurBocty (H.U. BaBuioB). BHesijepHasi ©3MeHUHMBOCTh U HaC/ieICTBEHHOCTb.

ONureHeTMKa W SMUCeHOMUKA, pO/b SMUTeHeTUUeCKUuX (PakTopoB B
Hac/el0BaHUU U U3MEHUUBOCTU (PEHOTUTMUECKUX TIPU3HAKOB Y OpPraHu3MOB.

LemoHcmpayuu:

IMopmpemni: T'. ne ®pus, B. UoranHcen, H.. BaBuioB. Tabnuiibl ¥ CXeMbI:
«Bunpl m3MeHUHMBOCTH», «MoauduKaloHHasi W3MEeHUMBOCTb», «KomOuHaTHBHAsI
W3MEHUMBOCTb», «Melio3», «OrmionoTBopeHue», «l'eHeTnueckue 3ab0eBaHUs
yesioBeKa», «BUIbl MyTal[ui».

Ob6opyzioBaHue: KUBble W TepOapHble 3K3eMIUIIPhl KOMHATHBIX pPaCcTeHHH,
puCyHKH ((poTorpadyn) )KUBOTHBIX C Pa3/TMYHBIMU BHUJaMU U3MEHUUBOCTH.

JlabopamopHas paboma «UccnenoBanue 3aKOHOMEPHOCTe
MOAU(MUKALIMOHHOM  M3MeHUYMBOCTH. [locTpoeHuWe  BapuallMOHHOTO psijla W
BapUaL[MOHHOW KPUBOW».

IMpakmuueckass paboma «MyTaiud y  7Apo3oduisl  (Ha  TOTOBBIX
MHUKpOIIperiaparax)».

Tema 13. I'eHeTHKa yesi0BeKa

Kapuotun uyenoBeka. MexzayHapogHasi IiporpaMMma WCC/Ie[0BaHUsI T'eHOMa
yesioBeKa. MeTo/ibl U3yUyeHHsl TeHeTUKU UesioBeKa: reHeaJoruueckuii, 6/M3Hel0BbIH,
LUTOT€eHeTUYeCKUW, MOMYISLMOHHO-CTaTUCTUUECKUH, MOJEKY/ISIPHO-TeHeTUUeCKUU.
CoBpeMeHHOe  ompefie/ieHMe  TeHOTUNA: I[IOJTHOTEHOMHOe  CeKBeHUpOBaHUe,
reHOTUINMpoBaHue, B TOM uucie c nomoupto [IIIP-aHanu3a. HacenctBeHHbIe
3aboneBaHysl yesoBeKa. ['eHHble WU XPOMOCOMHBIe 0Gosie3HH uesnoBeKa. bose3Hu c
Hac/eICTBEHHOW Mpepaco/iOKeHHOCTbI0. 3HaueHWe MeJULMHCKOM TeHeTHMKU B
MpeJOTBpaIlleHU U JieueHUM TeHeTHuYecKuxX 3abosieBaHMi desioBeKa. MeauKo-
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reHeTUYeCcKoe KOHCYJ/IbTMpOBaHUe. CTBOJIOBble KJeTKU. lIoHATHEe «reHeTu4yeckKoro
rpy3a». JTHUYeCKHe acIieKThbl MCC/iefloBaHHM B 0071aCTU pelakTHPOBAHUS TeHoOMa U
CTBOJIOBBIX KJIETOK.

'eHeTnueckre (AKTOPbI TMOBBIIMIEHHOW UYBCTBUTEJBHOCTH 4YejlOBeKa K
(bU3MUeCKOMy UM XWUMHYECKOMY 3arpsi3HEHUI0 OKpyKarollel cpefbl. ['eHeTHueckast
TIpeJipacrio/ioXKeHHOCTh YeI0BeKa K MaTO/IOTUSIM.

Lemoncmpayuu:

Tabauybl u cxembl: «KapuoTurl uejioBeKa», «MeTo/bl HU3yUeHUs] TeHeTHKU
yesioBeKa», «['eHeTHUecKue 3a00/ieBaHNs Ue/I0OBeKa».

IMpakmuueckas paboma «CocTaB/ieHre 1 aHa/N3 POJJOCIOBHOM».

Tema 14. Centekjusi OpraHu3MoB

[JomMecTukalys 1 cejieKLys. 3apoXKaeHre CeJIeKLUU U JOMeCTUKALUU. YyeHue
H.. BaBuioBa o L]eHTpax MpOUCXOXKIeHUsI 1 MHOT000pa3us KyIbTYPHBIX PaCTeHUH.
Ponb cenekuyu B CO3[aHUM COPTOB pacTeHUM U MOPOJ KUBOTHBIX. COpT, TOpo/a,
mTaMM. 3aKOH TOMOJIOTHUYECKUX psOB B Hac/JeCTBeHHOW wuaMeHumBocTH H.U.
BaBusioBa, ero 3HaueHue [ijIsl CeJIEKIMOHHON paboThI.

MeTozpl ceNleKIIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHMBUYa/IbHBIN. DTarbl KOMOMHAIIMOHHOM ce/ieKIuu. VIcTibITaHue Tpou3BoiuTe e
1o notoMcTBy. OTOOp MO TreHOTUNY C TOMOIIbIO OIleHKH (PeHOTHIIa TOTOMCTBA U
oTOOp 10 TEHOTHITY C IOMOIIIbio aHanmu3a JTHK.

VIcKycCcTBeHHBIN MyTareHe3 Kak MeTO/I CeJIeKIIMOHHOM paboThl. PagralimoHHbIH
Y XUMUYeCKU MyTareHe3 Kak UCTOUHUK MyTaluil y KyJbTYPHBIX ()OPM OpraHU3MOB.
Vcrionb3oBaHre TEHOMHOT'O peZlaKTHPOBaHHS ¥ MeTOI0B peKoMOnHaHTHBIX [THK ast
TI0/Ty4YeHuss UCXOJHOT0 MaTepuaJia JJjisl CeJIeKLIUMU.

[Tonyuenue TIO/TUTIJIONU/OB. BuyTpuBumoBas rubpuan3aLys.
BM3KopocTBeHHOe CKpellfuBaHue, Wik UHOpUIUHT. Hepo/cTBeHHOe CKpelljiBaHue,
WY ayTOpuAUHT. ['eTepo3uc U ero MpuurHEL. Vcronb30BaHue TeTepo3nca B CeeKIUH.
OtpanénHass rubpuamsaius. IlpeogoseHre OecIiofusi MEXBHUAOBBIX THOPHIOB.
HocTrxkeHus ce/leKI[MA paCTeHUU U )KUBOTHBIX. «3e/IéHasi PEBOJTHOLHSI».

CoxpaHeHre U U3yueHre TeHeTUUeCKUX PeCypCOB Ky/JIbTYPHBIX PaCTeHUU U UX
OUKUX POAMYel Jjisi CO3/laHusl HOBBIX COPTOB M TMOPU/IOB CETbCKOXO3SMCTBEHHBIX
KyJbTyp. HM3yueHue, coxpaHeHuMe U yIlpaBjleHUWe TeHeTUYeCKMMHU pecypcamu
CeNbCKOXO3AUCTBEHHbIX M  TIPOMBICJIOBBIX JKMBOTHBIX B LeIIX YJIyYIleHUs
CYLLIEeCTBYIOLMX W CO3JaHUSl HOBBIX IIOPOJ, JIMHUM U KPOCCOB, B TOM YHCJIE C
TIPUMEHEeHUEM COBPEMEHHBIX METO/IOB HayUHbIX MCCJ/IeJOBaHWUW, MepeloBbIX HUer U
TePCIIeKTUBHBIX TEXHOJIOTHUM.

LlemoHcmpayuu:

Ilopmpembi: H.MA. Basunos, W.B. Muuypun, I'./I. Kapneuenko, ILII.
JIykbsineHko, b.JI. Acraypos, H. bopnoyr, [1.K. besses.

Tabauybl u cxembl: «IleHTPBI MPOUCXOKAEHUS U MHOT000pPA3usi Ky/IbTYPHBIX
pacTeHul», «3aKOH TOMOJIOTUYECKUX PSJIOB B HAC/e[CTBEHHOM W3MEHUUBOCTH»,
«MeToapl cenekiun», «OTaanéHHas rudpuan3ais», «MyTareHes».

JlabopamopHas paboma «V3yueHne COPTOB PaCTEHUM U TIOPO/, >)KUBOTHBIX».
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JlabopamopHas paboma «VI3yueHre MeTO/IOB CeIeKIIUA PaCTeHHI».

IMpakmuueckas paboma «IIpUBMBKa pacTeHU».

OKcKypcuss «OCHOBHblE METOJbl W [OCTH)KEHMSI CeJleKL[MM pacTeHud W
JKUBOTHBIX B  jlabopatoputo  Poccuiickoro I'ocyZapCTBEHHOTO — arpapHOro
Yuusepcureta — MCXA umenu K.A. Tumupsizesa».

Tema 15. BMOTexXH0/10rUsl U CHHTeTHUYeCKasi 0Mo/10rus

OOBbeKThl, WCMOb3yeMble B OWOTEXHOJIOTUM, — K/IeTOUHble M TKaHEBbIe
Ky/JbTYPbl, MUKPOOPTaHU3MbI, UX XapaKTepUCTUKa. TpafuiiMoHHasi 6MOTeXHOIOTUsI:
xyieborieueHue, MoJiyyeHue KUCJIOMOJIOYHBIX TIPO/IyKTOB, BUHOZIEJIHE.

Mukpob6uosiornyeckuii  cuHTe3. OObeKTbl MHUKPOOUONOTUUECKHUX —TeXHOJIOTUM.
[Tpou3BoAcTBO Gesika, aMUHOKHCIOT ¥ BUTAMUHOB.

Co3maHue TeXHOJIOTMM YW MHCTPYMEHTOB LieJIeHallpaB/AeHHOTO0 U3MEHeHUsl U
KOHCTPYUPOBaHUSI T€HOMOB C Lie/Ibl0 TI0/IyYeHUss OPraHu3MOB U MX KOMIIOHEHTOB,
coiepyKallux He BCTPeYaroIyecs B IpUpo/ie OMOCHHTeTUUeCKHe Ty TH.

KnetouHass uHxeHepusi. MeToAbl Ky/bTypbl KJI€TOK W TKaHeW pacTeHUM U
JKUBOTHBIX. KpmoOanku. Comaruyeckas THOpHAM3alMsi W COMaTHUeCKHM
sMbpuoreHe3. Vcrosb30BaHWe TalylOWAOB B CefleKMM pacTeHWd. [lonmyueHue
MOHOKJ/IOHAa/IbHbIX aHTUTes. VICIo/b30BaHUe MOHOKJ/IOHA/IBHBIX U TMOJIMK/IOHATbHBIX
aHTUTes B MeJuliHe. VICKyCcCTBeHHOe OIIo/IoTBOpeHre. PeKOHCTPYKIIYS SULEK/IeTOK
Y KJIOHUPOBaHWe >XUBOTHBIX. MeToz TpaHCIUIAHTALMU sfiep KJIeTOK. TexXHOI0ruu
03[l0POBJIeHUsI,  KY/JIbTUBUPOBAHUSA Y MUKPOK/IOHAJILHOTO  Pa3MHOKeHUs
CeMbCKOXO03AUCTBEHHBIX KYJIbTYP.

XpOMOCOMHasi M TeHHasi WHXeHepusl. VICKyCCTBeHHbIM CHHTe3 TeHa U
KoHCTpyupoBaHue pekoMmOuHaHTHBIX JJHK. Co3gaHue TpaHCTeHHBIX OPraHHW3MOB.
HJocTrKeHus U NepCrieKTUBbI XPOMOCOMHOM Y TEeHHOU UH)XXeHepUH. JKOJIOTUYeCcKre U
TUUECKHe TIP00/IeMbl TeHHOW MH)KEHePUH.

MeauiiHckue 6uoTexHosorud. IToctreHoMHas mudpoBas MeguiiiHa. TTLIP-
IWarHoCcTvKa. MeTab0/IOMHBIN aHa/T|3, FeolleHTPUUeCKU aHa/Ti3 IPOTeoMa ueioBeKa
J/1S1 OL@EHKH COCTOSIHUSA ero 340poBbs. VICriob30BaHUe CTBOJIOBBIX KJ/IeTOK. TapreTHas
Tepanusi paka. 3D-6mMouH)KeHepus Ay pa3pab0TKu (dyHIaMeHTalbHBIX OCHOB
MeTULIMHCKUX TeXHOJIOTUM, CO3/IaHUsI KOMITJIEKCHBIX TKaHel coueTaHUeM TeXHOJIOTUM
TpéxMepHOro  OuoOmpuUHTMHTa W cKadpdonauHra A pellleHds — 3a7au
TepCOHAIM3UPOBAHHOU MeULVHBI.

Co3ziaHre BeKTOPHBIX BakLMH C ILiefbio obecrieueHUsi KOMOWHHUDPOBAHHOM
3aUTel 0T BO30yauteneli OPBU, ycraHOBIeHHE MOMEKY/ISAPHBIX MeXaHW3MOB
dyakumronrupoBanus PHK-cogep)kalx BHPYCOB, BBI3BIBAIOIIUX 0CO0OO0 OITacHBIE
3ab0/1eBaHus yesioBeKa v JKUBOTHBIX.

LlemoHcmpayuu:

Tabauybl u cxembl: «VIcTiomb30BaHHE MUKPOOPTaHW3MOB B TPOMBIIIIEHHOM
TIPOM3BO/CTBe», «KieTouHas uHXeHepus», «l'eHHast UHXXeHepUsi».

JlabopamopHas paboma «V13yueHre 00beKTOB OMOTEXHOTOTHH».

INpakmuueckas paboma «ITonyuyeHre MOJIOUHOKUC/IBIX TTIPOIYKTOBY.

17



OKCKypcusi «BbUOTeXHONOTUsI — BaKHeWlllass TIPOWU3BOJAUTE/IbHAs —CUja
COBPEMEHHOCTH (Ha OMOTeXHOIOruueckoe POU3BO/CTBO)».

Tema 16. CTpoeHue u GpyHKI{MH OPraHU3MOB

Buosnoruueckoe pa3Hoo6pa3ue opraHu3moB. O[HOK/IeTOUHbIE, KOJIOHUATIbHEIE,
MHOTOKJIETOUHbIE OPraHU3MBI.

Oco6eHHOCTH CTPOEHUS U >KU3HelesATeTbHOCTH O/JHOK/IeTOUHBIX OpPraHU3MOB.
baktepuu, apxeu, OJHOK/JeTOUHble TpPUObI, OJHOK/IETOUYHbIe BOJOPOC/H, ApyTrHe
NpoTUCTBI. Ko/IOHKAa/IbHBIE OPraHU3MBL.

B3anMoCB$3b yacTelt MHOTOKJ/IETOYHOTO OpraHv3Ma. TKaHW, OpraHbl U CUCTEMBI
opraHoB. OpraHusM Kak eZiuHoe Liesioe. ['omeocras.

Tkanu pacteHuid. TUTIBI paCcTUTe/LHBIX TKaHel: oOpa3oBare/bHasi, TOKPOBHas,
MPOBO/ISAILAsl, OCHOBHasi, MexaHWueckas. OcobeHHOCTH CTpoeHUs, (QYHKIUNA U
PacIioyioKeH!s TKaHeU B OpraHax pacTeHUH.

TKaHU >KUBOTHBIX M Ue/iOBeKa. TWUMbl >KUBOTHBIX TKaHEW: SMHTe/HaJIbHas,
COe[IHUTe/IbHAs, MblllleuHas, HepBHas. (Oco0eHHOCTH CTpoeHus, (QYHKUUN U
pacroJ/io’KeH!s TKaHel B OpraHax KMBOTHBIX U YeJIOBeKa.

Opranel. BeretaTvBHBIE W TeHepaTHMBHble OpraHbl pacTeHud. OpraHbl U
CUCTEMbI OPTraHOB >KUBOTHBIX U YesioBeKa. PyHKIIMA OPraHOB U CUCTEM OpPraHOB.

Ornopa Tena opraHu3moB. Kapkac pacteHuil. CkesieTbl OJHOK/IETOYHBIX U
MHOT'OKJ/IETOUHBIX KUBOTHbIX. Hapy)KHbIM ¥ BHYTpeHHUU CKejieT. CTpOeHre U THIIbI
coeJIMHeHMST KOCTel.

[Br>keHWe  opraHu3moB.  [IBW)KeHHWe  OJHOKJeTOYHBbIX  OpPraHW3MOB:
amMébouIHOe, JKI'YTUKOBOE, pecHWYHOoe. [IBiyKeHre MHOTOK/IeTOUHBIX paCTeHHit:
TPONM3MbI U HACTUM. [IBH)KeHHe MHOTOK/IeTOYHBIX )KUBOTHBIX U UeJI0BEKA: MbILIIeYHAasI
cuctema. Pednekc. CkeneTHbIe MBIIIIBI M UX paboTa.

[Tutanve opranu3moB. [loryoimeHre Bozpbl, YIJIEKMCIOTO ra3a ¥ MUHEpPabHbIX
BellleCTB pacTeHUsIMU. [IuTaHve KUBOTHBIX. BHYTPUIIONIOCTHOE Y BHYTPUK/IETOUHOE
nvijeBapeHre. [IuTaHue MO3BOHOYHBIX >XMBOTHBIX. OTAe/bl MNUILEBAPUTETLHOIO
TpakTa. [TuieBaputenbHble xene3sbl. [IuieBapuTebHas CUCTeMa UeioBeKa.

IIpIxaHue opraHu3MoB. [IbixaHue pacTeHUM. /lpixaHue >KUBOTHBIX. duddy3us
ra3oB yepe3 MOBEPXHOCTh KAeTKUA. Ko)kHoe fbixaHue. [IpixaresbHasi MOBEPXHOCTb.
JKabepHoe u nérouHoe fbixaHue. /lbIxaHve TO3BOHOYHBIX >KUBOTHBIX U UesiOBeKa.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHWe  CTPOEHUsl JIETKUX  TM03BOHOUYHBIX  KUBOTHBIX.
HpixatenbHasi cucTeMa uYenoBeKa. MexaHW3M BeHTWISIUMWA JIETKUX Yy MTUL] U
MJIEKOTTATAIOIUX. Perynsius gpixanus. JpixaTeibHbie 00bEMBI.

TpaHCMOPT BeleCTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PaCTeHUU.
TpaHCropT BelecTB y )KUBOTHBIX. KpoBeHOCHasi cuctema U eé opraHbl. KpoBeHoCHas
cucTemMa U ee opraHbl. KpoBeHOCHas cvCcTeMa MO3BOHOYHBIX JKUBOTHBIX M Ue/lOBeKa.
Cep/iie, KPOBEHOCHbIe COCY/bl U KpOBb. Kpyru KpoBooOpaiiieHusi. DBOIOIMOHHO
YCJIOKHEHUsI CTPOeHUsi KDOBEHOCHOUM CHUCTeMbl TIO3BOHOUHBIX >KUBOTHBIX. Pabora
cep/iLia v ee peryJisiLiys.

Briziennenrie y opranusmMoB. BeijieneHne y pacteHud. BeijeneHue y )KUBOTHBIX.
CokpartutesnbHble Bakyosd. OpraHbl BbifiesieHusi. @UibTpaLys, ceKpelusi U obpaTtHoe
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BCacblBaHWe KaK MeXaHH3Mbl pabOTbl OpPraHoB BbijjenieHys. CBsi3b TI0JIOCTUA Teja C
KPOBEHOCHOW U BBIIEJIUTEIbHOU CUCTeMaMU. BhifiesieHre y TO3BOHOUHBIX )KUBOTHBIX
1 uesioBeka. [Touku. CTpoeHue ¥ PyHKIIMOHUPOBaHUe HeppoHa. Obpa3oBaHHe MOUU Y
yesioBeKa. 3aljura y OpraHu3MoB.

3aiMTa Yy OJHOK/IETOUHBIX OpraHu3MoB. Cropbl OakTepuii W I[UCTBI
MpOoCTenIuX. 3allUTa y MHOTOK/IeTOUHbIX pacTeHui. KyTrkyna. CpejcTBa acCUBHOM
Y XMMHYeCKOU 3al[uTbl. DUTOHIUBI.

3aluTa y MHOTOK/IETOYHBIX )KUBOTHBIX. [[IOKPOBBI ¥ UX TPOU3BOAHbBIE. 3all[UTa
opranusMa oT 6one3Heil. UMMyHHas crcteMa uenioBeka. KyieToOuHbIN U TYMOpPa/IbHbIN
UMMYHUTET. BpoXKAE€HHBIN U TIPUOOpeTEHHBIN crieljudruyeckuii UMMyHUTeT. Teopust
KJIOHa/IbHO-CenneKTUBHOro ummyHutera (I1. Opaux, ®.M. Bepner, C. Tonerasa).
BocnianvresbHble 0TBeTh OpraHu3MoB. Posib BpOXKIEHHOTO UMMYHUTeTa B Pa3sBUTUU
CUCTEeMHBIX 3a00/1eBaHUM.

Pa3gpaxvmMocTe ¥ peryisiiusi |y  OpraHusmoB. Pasipaxumoctbs y
OJIHOKJIETOUHBIX OPraHUu3MOB. TakCHUChI. Pa3apakMMOCTh U pery/siivs y pacTeHUM.
PocToBble BellleCcTBa U UX 3HaUeHUe.

HepBHas cuctema u pedieKTOpHasi peryJisiiusi y KUBOTHbIX. HepBHast cuctema
Y eé OTJe/bl. DBOJIIOLMOHHOE YC/I0XKHEeHHEe CTPOeHUsI HEPBHOM CUCTEMBbI Y JKUBOTHBIX.
OTenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc v pediekTopHas Ayra.
be3ycnoBHble U ycnoBHble peduiekchl. ['ymopasibHasi perynsiijuss W 3HAOKPUHHAas
CUCTeMa >XUBOTHBIX U 4esioBeKa. sKese3bl SHIOKPUHHOU CUCTEMBI YU UX TOPMOHBI.
HerictBrie TOpMOHOB. B3aMMOCBSI3b HEPBHOM W SHAOKPHMHHOU cucTeM. ['mrioTtasamo-
runo@usapHasi cucTema.

LemoHcmpayuu:

[Moptpet: W.II. I1aBnoB. Tabmuiel U cxeMbl: «OAHOK/IETOUHBIE BOAOPOCN»,
«MHOroK/1IeTOUHbIe BOAOPOC/IN», «bakTepun», «IIpocreiire», «Oprasbl LIBETKOBBIX
pacTeHui», «CHUCTeMbl OPraHOB MO3BOHOYHBIX YKUBOTHBIX», « BHYTpeHHee CTpoeHue
HaCeKOMbIX», «TKaHU pacTeHMil», «KopHeBble cuUCTeMbl», «CTpoeHHe CTeOsIs»,
«CTpoeHMe JIMCTOBOW TIJIaCTUHKW», «TKaHU >KUBOTHBIX», «CKejieT uyesoBeKa»,
«IIugeBaputenbHas cucrteMa», «KpoBeHOCHast cucteMa», «/lpixare/ibHasi CUCTEMay,
«HepBHas cucrema», «Koxa», «MpllleyHas cuctema», «Bblie/iuTelbHas CUCTEMa»,
«OHJIOKpUHHas CHUCTeMa», «CTpoeHue MBILLLIBD, «IMMyHUTET»,
«KuieyHonosnioctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHbIE CHCTEMBbI
MO3BOHOUHBIX  JKUBOTHBIX», «CTpoeHWe ruapel», «CTpoeHre TIllaHapun»,
«BHyTpeHHee cTpoeHHe [OXKAeBOro uepBsi», «HepBHas cucrtema peiO», «HepBHas
cucTemMa Jaryliku», «HepBHas cucrema npecMmbikarommuxcsi», «HepBHas cucrema
ntyl», «HepBHasi cucrema wmiiekonuTarwmnx», «HepBHasi cucTema uesioBeKa»,
«Pednekc».

ObopydosaHue: CBeTOBOM MHKPOCKOI, MHUKpOTperapaTbl OJHOK/IeTOUHBIX
OpraHM3MOB, MUKpOMpenapaTrbl TKaHeW, PpaKOBUHbI MOJUIFOCKOB, KOJUIEKI[UU
HAaCeKOMBIX, WIJIOKO)KUX, >KUBbIE SK3eMIUIAPhl KOMHATHBIX pacTeHHH, TepOapuu
pacTeHWl pa3HbIX OT/IE/IOB, B/Ia)KHbIe TIperapaThl )KUBOTHBIX, CKeJIeThbl T03BOHOUHBIX,
KOJUTeKI[uM 0eCI03BOHOUYHBIX >KUBOTHBIX, CKeJIeT uejioBeKa, 00opyJoBaHue s
JIeMOHCTpAalli TIOYBEHHOTO W BO3/JYIIHOTO MMWTaHUsS paCTeHWUM, pacler/ieHus
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Kpaxmasia u 0e/koB 107 fielicTBreM (hepMeHTOB, 000pyZOBaHMe /Jisi IeMOHCTpALUN
OIBITOB I10 W3MEPEeHUI0 >KU3HEHHOU EMKOCTH JIEKHMX, MexXaHM3Ma [bIXaTeJbHbIX
JBDKEHWI, MOJIe/TM TOJIOBHOT'O MO3ra Pa3/IM4YHbIX )KUBOTHBIX.

JlabopamopHas paboma «V3yueHue TKaHel pacTeHUN».

JlabopamopHas paboma «V3ydueHne TKaHel >KUBOTHBIX».

JlabopamopHas paboma «VI3yueHre OpraHoB 1IBETKOBOT'O PACTEHHS».

Tema 17. IloBTopenue. bakTepuu, rpudbl, TMIIIaiHUKH, PaCTeHHs

[HapctBo bakTepun. CTpoeHHe, pa3MHOKeHHE W YC/IOBUS YKHU3HU OaKTepHid.
3HaueHWe OaKTepUil B )KU3HHU UeslOBeKa.

LlapctBo I'pubbli. Otaen Hactosique rpubbl. OOIas xapaKTepHUCTHKa.
CucremaTuka. [IpuurHbI HEOAHO3HAYHOCTH CUCTeMAaTHKH TPUOOB M UX CpaBHEHUE C
paCcTeHUsIMU Y >KUBOTHBIMU. Hu3liiive U BoICIIe TPUObI. 3UTOMULIEThI, aCKOMUIIETHI 1
6asuaromurieTsl. [lnecHeBbie TpuObI (Mykop W meHMLWLT). poxoku. CTpoeHue,
pa3MHOKeHHe, OCOOEHHOCTH >KU3HeAeATeTbHOCTH. ['pubbI-riapa3uThl (TOOBHS,
CTIOPBIHBS, TPYTOBUKM). CTpoeHue, MMTaHue, pa3MHOKeHHe. [1Iidrmounbie rprubbl, UX
CTpOeHUe, MUTaHHe W pa3MHOXKeHUe. Y C/IOBUS >KU3HM Tprba B jsiecy. CBsi3b TPHUOOB C
KOpHSIMM pacTeHui (Mukopu3a). CbenobHbIe W sij0BUTHIE TpUOBL. Ponb rprbOB B
TIPUPO/IE Y B )KU3HU YesIOBeKa.

LlapctBo Pactenus. 3eseHble Bogopocau. OOIias  XapakTepUCTHKa.
Cucrematvka. OJHOK/IeTOYHble  BOAOPOCIM  (X/JIaMUIOMOHaZa,  XJIOpeJa,
TIeBPOKOKK). HutuaThie Bomopocm. CTpoeHre U 0COOeHHOCTU yKU3HeesITe/IbHOCTH.
Becrniosnioe 1 mosioBoe pa3MHOXeHMe BOAOpOC/ed. PacripocTpaHeHre BOAOPOCIIEN.
bypeie u kpacHele Bogopocau. [IpuMepbl MOpPCKMX BOZOpPOC/eH. 3HauyeHue
BOZOPOC/IeH B MPUPOJE U XO3SMCTBe.

JinmaiHauky. JIMIMalHWKKA KAk CHMOMOTHYecKHe oOpraHu3Mbel.  OOIras
XapaKTepucTUKa. JIMIIAaMHUKU HaKWIIHbIe, JIUCTOBaThle, KyCTUCTble. CTpoeHUe
cnoeBullla uilaviHuKa. [Tutanve. Pa3mHoxeHue. Ponb JUINIAMHUKOB B MPUPOZE U
JKU3HU YeJsioBeKa.

Otmen MoxoBuaHble pacteHus. OOmjasi xapakTtepucThka. CHcTeMaTHKa.
3enenble Mmxu. CTpoeHUe, pa3MHOXKEHHE U LIUKJT Pa3BUTHS KYKYILIKHWHA JibHa. [ToHATUS
cniopout u rametroduT. CharHoBbiii Mox. 3abosaunBanue. O6pa3oBaHue Topda, ero
3HaueHue.

Otmen IlmayHoBuzaHble pacTteHus. OOmasg  XapakTepucTuka. IlmayH
6ynaBoBufHbIN. CTpOeHHe, pa3MHOXKeHUe, 1[UK/T pa3BUTHs. 3HaueHue T/1IayHOBU/JHBIX
pacTeHuH.

Otpmen XgoireBuAHble pacTeHusi. OOIjasi XapakKTepUCTHKA. XBOII TI0JIEBOM.
CtpoeHue, pa3MHOKeHHWe, LUK/ Pa3BUTHs.3HaUeHHEe XBOIEBUHbIX pacTeHU.OTaen
[TamopoTHUKOBU/IHBIe pacTeHusi. OOIIass XapaKTepUCTHUKA. [larlOpOTHUK OpIIsK.
CrtpoeHue, pa3MHOXeHWe U LUK/ pa3BUTUA. VICcKomaeMble TMariOpOTHUKOBUJHBIE U
oOpa3oBaHKe KaMeHHOT'0 YTJisl. 3HaueHHe TarlOPOTHUKOBUJHBIX PACTEHHS B IPUPO/ie U
JKU3HU 4YeJsioBeKa.

Otnen TonocemenHble pacteHusi. OOimias xapakTepucTuka. CTpoeHue,
pa3MHOXKeHWe W LMK/l Pa3BUTHs Ha TMpUMeEpe COCHbI U ed. MyXCKUe U >KeHCKue
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k. [Tbiibiia. Cemsimouku. KeHCKuit U My»KCcKoul rametoduTt. [IpopacraHue
TIBLTBI[BI, POCT TIBLIBLIEBOM TPYOKU M OTIIOZ0TBOPeHre. PacipocTpaHerue 1 61oIoryst
XBOWHBIX pacTeHUU. 3HaUeHre B MIPUPO/Ie U XO35UCTBe.

Otpnen  TlokpeitocemeHHble  (LIBeTKOBBIE)  pacTeHws. [NocnofcTBO
MOKPBITOCEMEHHbIX pacTeHni. CUcTeMaTHKa MOKPBITOCEMEHHBIX PaCTeHUH.

Kopenb. @yHKIIMY KOPHS. Buzibl KOpHeil (T/71aBHbIN, O0OKOBOM, MPUIaTOUHBIH).
Turnbl KOpHEBBIX CUCTeM (CTep)KHeBasi, BeTBUCTass M MOUKOBaTasi). 30HbI KOPHS.
KopneBoii uex/iuk. CTpoeHHe KOPHEBOTO B0JIOCKAa. POCT KOpHS B [IJIMHY U TOJIILVHY.
BHelliHee 1 BHYTpeHHee CTpOeHUe KOPHS OHO/0/IbHBIX PACTEHUM B 30He BCaChbIBaHUS
Y IBYJIOJIbHBIX pacTeHHH B 30He MpoBefleHUs. TkKaHU KOpHs. [lornoljeHre KOpHIMU
BO/IbI U MUHEPaJIbHBIX CoJiell. MyHepaibHbIe COJ/Id, He0OX0ANMbIe paCTeHUIO.

BugousmeHeHUs] KOpHeH, MX CTpOeHHWe, OHOJIOTHYeCKOe U XO3SICTBEHHOe
3HaueHWe. fIBjieHWe Mapa3WTH3Ma Cpey pacTeHui. 3HaueHHe 00pabOTKH TMOYBHI,
BHeCeHUs y00peHUid, TI0JTMBA, PhIX/IEHUS /IS )KU3HU KYIbTYPHBIX paCTeHUH.

[Tober u ero uactu. Pa3HooOpa3ue 100eroB: NpPsSAMOCTOSUHE, TO3yune,
BBIOII[MECS, CTe/TIoIIMeCs, Lervistolirecs. JKu3HeHHbIe ()OPMBbI 1]BETKOBBIX PAaCTEHUM:
JlepeBO, TONYKyCTapHUK, KYCTapHUK, TPaBSHUCTble pPACTeHUSI - OJHOJETHUE W
MHorosieTHHe. PocT nmobera B iyIMHy U IMMPUHY. BcTaBOUHBIH pOCT.

[Touka. Ilouku BereraTWBHbLIE, 1IBETOUHbIe, CMelllaHHble. VX CTpoeHue U
pacroJsio’keHue Ha crebse. Pa3BuTre mobera u3 rnouku. BeTsienue mobera.

Crebenb. ®yHKIMU cTeO/a. TkaHu cTebsa. AHaTOMHUECKOe CTPOeHUe
apeBecHoro crebsisi AByA0MBHOTO pacTeHus. Poct crebst B TosuHy. O6pa3oBaHue
roguuHbix KoJsiel]. Ce30HHbIe pa3nuuus B JpeBecrHe. Bo3pacT JepeBbeB.
[TepenBrxeHue MUHepaIbHbIX u OpraHu4ecKux Bell[eCTB 1o
ctebr0.Buiori3aMeHeHHble TI00eru: TIO[3eMHble (KOpDHEBHIIe, CTOJIOH, KIyOeHb,
NYKOBUIIA) U HafA3eMHble (CTOJMIOH, K/IyDeHb, YCHK, KOJ/IIOUKA), WX CTPOEHUe,
buonornueckoe v X03sHCTBEHHOE 3HaUEHHe.

Jluct. dyHrumu aucra. BreliHee cTpoeHue sucrta. [IpocTteie U C/10KHBIE
JUCThs. JKUIKoBaHUe JMCTheB.JIucTopacnonioxenue. [IBr>keHUe JUCTheB. JIucToBas
Mo3auKa.TkaHu yiicta. OcobeHHOCTY BHYTPEHHETO CTPOEHUs JIMCTAa B CBSI3U C €ro
dbyHkiusamu. Koxxuila ¥ ycThulla, MIKOTh JMCTa. XjoporacTel. CTpoeHue >KUIOK
micta (TIpoBoAsiMe TIydyku). JIMcTbss cBeToBble U TeHeBble. (OOpa3oBaHue
OpraHMYecKuX BeleCTB B JIMCTbAX Ha cBeTy. [lorsomjeHue aUCTbSIMUA YTI€KHUCI0TO
rasa U BbifieJieHWe KUCIopoAa. [lpixaHue JucTheB. McmapeHwe BOJbI JIUCThSIMU.
PacTeHWsi BA@)KHBIX U 3aCyLUIMBBIX MeCT OOWTaHUs. BuaoW3MeHeHHs JIUCThEB.
[Tpogo/mKUTeTbHOCTh »KU3HM JIUCTheB. JIMcTonaz. 3HaueHWe JIUCTa /i1 paCTeHWH.
Ponb 3eneHbIX pacTeHUi B MPUPO/Ie Y XKU3HU YesioBeKa U UX 0XpaHa.

[IBeTok. PyHkiuu 1BeTka. CTpoeHue 1BeTKa. [loHsiTie o dopmyse u
auarpamme IiBeTKa. [{BeTKM ITpaBW/IbHBIE U HETIPaBU/IbHBIE; OTHOTIONbIE K 000eTIobIe.
OpHOmOMHBIE U IBY/IOMHbIE pacTeHus. JKeHCKUU U MY>KCKOM rameTO(uT.

Conpetrss U ux Ouosiornueckoe 3HaueHue. CamoornbineHue. [lepekpecTHoe
OnblIeHWe HACEKOMBIMU U BETPOM.

WckyccTBeHHOe orblneHue. [TpopacTanve nbUiblibl. [IBOMHOE OI/I0/I0TBOPEHHE
y LIBETKOBBIX PaCTeHUM U ero MeXaHU3M.
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Ob6pa3zoBanue cemenu u mioza. Cems. dyukiyu cemsiH. CTpoeHWe ceMsH (Ha
rpuMepe [BYJOJBHOTO W OJHOAOJBHOrO pacTeHuir). CocTaB ceMsH. Y C/I0BUSA
npopacTaHusi ceMsiH. BcxokecTh ceMsiH. Bpemsi moceBa u T/1yOrHa 3a/le/IKH CEMSTH.
Hpixanve cemsiH. [Tutanve 1 pocT npopocTka. [Ipopacranre Haz3eMHOe U OA3€MHOe.

[Tnop. dyukumy mioga. Pa3Hoobpasue T/10/J0B: MOHOKApPITHBIE, allOKapIiHbIe,
LIeHOKapIIHble U MCeBJOMOHOKAPIIHEIE.

3HaueHHe 1IBeTKOB, TIJIOJIOB U CeMsIH B TIPUPO/ie U KU3HU YesioBeKa. CriocoObl
pacrpoCTpaHeHus MJI0JI0B U CEMSIH B MIPUPO/IE.

Knacc [IBynosbHble pacteHusi. OOmjasi  xapaktepucTuka. CemelicTBa:
KpecronpeTHsle, Po3oiiBeTHbie, boOoBbIe, [TaciieHoBBIe, C/I0’KHOL[BETHBIE.

Knacc OpgHopmonbHble pacteHus. OOigass xapakTepuctuka. CemelicTBa:
JIunennble, 371aKu.

Lemoncmpayuu:

Tabauybl u cxembl: «CTpoeHue KOpHs», «CrpoeHue crebmsi», «CTpoeHMe
mcta», «OCHOBHbIE CeMeUCTBa Kjacca [ABYAOJbHbIX», «OCHOBHbIe CeMeHCTBa
OJHO/ZIOJIbHBIX».

JlabopamopHas paboma «VI3yueHre MHKDPOCKOIIMUECKOTO CTPOEHMs JIUCTa
BO/JIHOT'O PaCTeHUS 3/10eN»;

JlabopamopHas paboma «V3yueHue BHEIITHETO CTPOEHUSI TPaBSIHUCTOIO
I[BETKOBOT'O pacTeHus (Ha >KUBBIX UM repbapHbIX3K3eMITIIpax pacTeHUH): MacTyIIIbs
CYMKa, peJibKa [IMKasi, JIIOTUK eJKUH U JIP.)»;

JlabopamopHas paboma «V3yueHune POy PhIXJIeHUS JJ1s1 IbIXaHUs] KOpHe»

JlabopamopHasa paboma «OOHapyXeHHe HeOPraHWYeCKUX W OPraHuyeCKHuX
BeLLIeCTB B PACTEHUN»;

JlabopamopHas paboma «BbisiBfieHUWe TiepeIBIKeHUsT BOJbl Y MUHepabHbIX
BelLL|eCTB 10 JpeBeCUHe».

JlabopamopHas paboma «VIcciemoBaHre CTPOeHHsI KOpPHEeBUIlA, KIyOHS H
JIyKOBULIBL.

Tema 18. IToBTopenne. becno3BoOHOUHBbIE )KUBOTHbIE

Knaccudukanus >xuBoTHbIX. [loHsITHE O BUJIE, pOZie, CEMENCTBe, OTpsie, Kaacce
Y TUIe. 3HaUeHUe 1 yCIiexyu COBpeMeHHOM 300y10ruu. CX0/ICTBa M OT/IMUKSL pAaCTeHUN U
JKAUBOTHBIX.

[MoamapctBo Tlpocteiimme. O6Iass xapakTepucTHKa rjapcrBa. CucTeMaTHKa.
Tun CapkoxryTtukoBbie. Kracc KopaeHokku. OOirjasi xapakTepuCTHKa Kiacca.
Awmeba obbikHOBeHHasi. Cpesla obutaHus. BHelllHee W BHYTpeHHee CTpOEHHe.
Luromiasma. Appo. [BwkeHue. [Iutanue. Ibixanue. Beigenenve. OcMmopery siius.
Pa3mHoxenue. WHuuctupoBaHue. Mopckue capkogoBbie (dhopamuHudepsl u
PaZNOJISIPUN).

NusenrepuiiHasi ameba. Ctpoenue. Cpejma obutanus. I[lpemoxpaHeHue OT
3apakeHUs (TIOJTHBIN LIWKJT pa3BUTHS IU3eHTePUITHON aMeObl He U3yJaeTcs).

Knacc JKrytukoBble mipocTeiiiiie. OOljasi XxapaKTepuCTHKa Kaacca. OBIJieHa
3e/leHasl KaK OJHOK/IETOYHbIM OpPraHu3M, COBMELIAIOL[UN TPU3HAKU >XUBOTHBIX M
pacTeHuii. BoOJIbBOKC - KOJIOHWA/JbHBIA OpraHu3M. OBOJIFOLMOHHOE 3HaueHue
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3BIJIEHOBBIX U BOJIbBOKCOBBIX.

[Tapa3utuueckre JKIYTUKOBble (JIAMOMMM, TPUMAHOCOMBI, JIeMIIIMaHUWH,
TPUXOMOHA/bI).

Tun Wuadbdy3opuu. OOIjas xapakTepucThika Tuma. VHQy3opus Tydesbka,
Oypcapusi, TpyOau, rycek, CTU/IOHUXHSI, CyBOMKA KakK OoJiee C/I0’KHBbIe OZHOK/IETOUHbIe
JKUBOTHBIE. Cpegna obuTaHusl. Crtpoenue. OcobeHHoCTH TIpOLIeCCOB
JKU3HeJesATe/IbHOCTU. Pa3sMHOKeHHe. Pa3ipaKuMOCTb.

[Tapasutrnueckue nHpy3opuu (bamaHTUANN, UXTHODTHUPHUYC).

Tun CniopoBuku. OO11iasi XapakTepUCTUKa TUTA. MalsipuiHbIN TI71a3MOAMM Kak
B030yauTesib Massipur. Criocob 3apakeHus1 yesioBeka Manspuei. OOIiiee TIOHITHE O
criocobax 3apakeHUsl, CMeHe X03s5ieB, KM3HEeHHBIX (popmMax, WHBA3MOHHOW CTajuH,
LMKJIaX pPa3BUTUS Tapa3sUTUYeCKUX MpocTerinux. [lyTu MUKBUJALMA MasipuM Kak
MaccoBoro 3ab0/ieBaHusl.

[MoatiapcTBo MHOTOK/IeTouHble. Tum ['ybku. O611ast XxapakKTepHuCTHKa THTIA.

Tun KumieuHoronocTHble KUBOTHbIe. OOIjasi XapaKTepUCTWKAa TWIIA.
Cucremaruka. Cpesia oouranusi Kiacc I'mapouvabie. O61ijasi xapaKTepUCTHKa KJlacca.
[IpecHoBogHas rujpa. BHelllHee U BHyTpeHHee CTpoeHue. JlyueBasg CUMMeTpUSI.
[Mutanue ruzapel. [bixanue. Pecdekc. Perenepauusi. PasmHoXeHue Oecriosioe U
riosioBoe. OIHOK/IeTOYHas CTaZusi B Pa3BUTHUU TU/IPHI.

Mopckue rugporiHbie Ha pumepe obenuu. CMeHa (a3 B )KM3HEHHOM LIUKJIe.

Knacc Ciudounanbie Meay3bl. O011iasi XapakKTepUCTHUKa Kiiacca. [IpegcraBuresu.
OTnmunTenbHbIe MPU3HAKY OT MOPCKUX TUAPOUHBIX.

Knacc Kopasnnobie monumnbl. O6irjasi XxapakTeprCTHKa Kaacca. [TpegcTaBuTesy.
[Ipr3HaKM yC/I0KHEHWS B OpraHu3aLvu.

3HaueHWe KULLIEYHOIIOJIOCTHBIX KUBOTHBIX.

Tun Ilnockue uepBu. OOias xapakrepucTtuka Tura. Cucrtemarvka. Kimacc
Pecuuunbie uepBu. OOIlas XapakTepucTWKa Kiacca. bemas TulaHapusi Kak
npe/cTaBUTesib  CBOOOAHOXKUBYLMX uepBeii. Cpena oburanus. BHeiiiHee U
BHYTpeHHee CTpoeHue. [IByCTOpOHHsIs cumMetpusi. IlutaHue. [pixanuve. HepBHas
CHCTeMa U OpraHbl 4yBCTB. PasMHOXeHue. Perenepauys.

Knacc Cocanbiifuku. OOlijass  XapakTepUCTHKa Kiacca. IleueHOUHBIM
cocanblllvK. BHelllHee ¥ BHyTpeHHee cTpoeHMe. [IpucrnocobneHust K mapasvuTH3MY.
[IpenoxpaHeHue ot 3apakeHusi. CMeHa X035ieB B LIMK/e Pa3BUTHSA (TIOJHBIA LUK
Pa3BUTHSA apa3uTa He U3yuyaeTcs).

Knacc JlenTounbie uepBu. OOImiasi XxapakTeprcTHKa Kiacca. CBUHOW U ObIuunii
L[eMTHY, SXWHOKOKK W JIeHTel] IIMPOKUM — Tiapa3uTbl desioBeka. OcobOeHHOCTH
BHEIIIHETO W BHYTPEHHero CTpoeHWsl. LIMK/ibl pa3BUTUS U CMeHa XO3SieB.
IIpegoxpaHeHue OT 3apakeHus.

Tun Kpyrnble uepBu. OOIrjas XapakTepucTthka Tuma. Ackapuza. Cpema
obutaHusi. BHelliHee U BHYTpeHHee CTPOEHHUe.

Pa3MHOXeHHe U pa3BuTHe acKapuabl. Mepsbl MpefoXpaHeHus: OT 3apakeHusl.

Kpyrnible uepBM — Tapa3uThbl uejioBeKa (OCTpUlla, TPUXMWHE/IIa, PUINTA).
[IpegoxpaHeHue OT 3apa’kKeHUsl.

Tun Kosnbuatbie uepBu. OOiijasi xapakTepructuka Tuna. CucremaTtuka. Kiacc
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MHoroujeTiHKOBbIe uepBU. Heperja. OBO/MIOLIMOHHOE 3HAUeHMEe MHOTOIeTUHKOBbBIX
yepBeii, UX PO/Jb B TIMTAaHUM TPOMBICTIOBLIX pbib. Kiacc MasioieTHHKOBbIE YepBH.
OO6miass xapakrepucTyka kiacca. [doxkaeBoit uepBb. Cpefga obuTaHusi. BHelHee u
BHyTpeHHee cTpoeHne. CHCTeMbl OpraHoOB ITHIIeBapeHHsi, KpoBooOpalieHus,
BoIiesieHnss. OcobeHHOCTH cTpoeHus. HepBHast cricteMa. Pa3mHokeHue. PereHepariys.
3HaueHHWe [OXKJEBbIX uepBell B rmouyBooOpa3zoBaHuu. Knacc IMusBku. OcobeHHOCTH
CTpOeHHUs. MeJULIMHCKOe 3HaueHre MUSBOK.

Tun Mommocku. OOijas  xapakTepuctuka Tuma. Cucrtemaruka. Kiacc
bproxonorve wosmocku. OOiasgs XapakTtepucThka Kinacca. Cpema oOuTaHus
(npecHoBO/iHbIe W MoOpcKue ¢dopmbl). BHelllHee W BHYTpeHHee CTpOeHUe.
[Tepenpmwxenre. (OCOOEHHOCTH TMPOIECCOB JKHU3HEeATETLHOCTH. Pa3MHOKeHue
(ocobeHHOCTM  DPa3BUTHSI MOPCKHX U TIPeCHOBOAHBIX  (opm). OcHOBHBIE
nipefcraBuTenid. Kiacc [IBycTBopuaThie Mo/uTiOCKH. OO011jasi XapakTeprCTHKa KJacca.
Cpeza oburanusi. BHelliHee 1 BHyTpeHHee cTpoeHMe. [lepeBirkeHue. PasmMHoskeHue.
Mopckure ¥ TIpeCHOBOJHbIE IBYCTBOpUYAaThie (OCHOBHBIE MpE/CTaBUTEIM). 3HAUeHHe
OpIOXOHOTMX U [IBYCTBOPUYAThIX MOJITIOCKOB. Kmacc T'o/0BOHOTHE MOJUTFOCKU.
OcobeHHOCTH CTpOeHUsI. 3HaUeHUe [1Jis1 YesloBeKa.

Tun Unenucronorue. O0I1jasi XapakTeprcTrKa Trma. CUCTeMaTHKa.

Knacc Pakoobpa3sHsle xkxuBoTHbIe. O011jasi XapaKTepyUCTHKa Kaacca. PeuHoit pak.
Cpezna oburtaHusi. BHelllHee CTpoeHWe: XWTWHOBBIM TIOKDOB, pacujieHeHue TeJa,
KOHeUHOCTU. BHyTpeHHee cTpoeHne. OCoOeHHOCTU TIPOLIECCOB XKU3HeAesTeTbHOCTH.
Pa3mHo)kenue. [Ipyrue pakooGpasHble. MeAMIIMHCKOe 3HaueHWe. 3HaueHWe B
nuTaHuu pbi6. [TpoMbicIOBBIEe paKooOpa3HbIe.

Knacc TTaykooGpa3sHbie >xuBOTHBIe. OO1ijass xapakrepucTuka kimacca. Cpefga
obuTaHus. BHeliiHee 1 BHyTpeHHee cTpoeHMe [Tayka kKpecToBUKa. [IpixaHue, TUTaHUE,
pasmMHokeHHe. [layTnHa u ee yctpoucTtBo. Knemu. Posb kielel B MpUpofie U KX
MeJJULIMHCKOe 3HaueHre. Mepbl 3alUThI Ue/ioBeKa OT KJlellei.

Knacc Hacekomble. OOrmass xapaktepucTuka kiacca. Cpezna oburaHwus.
BHeliHee ¥ BHyYTpeHHee CTpPOeHWe HACEKOMOrO Ha TIpuMepe MaKCKOro >KyKa.
Oco6eHHOCTH JKU3HEeZeSTeNbHOCTA. Pa3mHOKeHWe. TWITbl pa3BUTHS HAaCEKOMBIX.
MHuoroobpa3uie HaCeKOMBIX U UX 3HaUeHHe.

['naBHelve OTpsifibl HaceKOMbIX. HacekoMbie C HeIOJHBIM TIpeBpalljeHHEeM.
Otpsip I[pssmokpeuible. [IpeacraButenu. CapaHya Kak OMacHbIM BpegUTe b CETbCKOT0
xo3sictBa. Otpsag  [lonmy>xecTKOKpbiable (Kombl). IlpefacraButenu. 3HaueHwMe.
[TokpoBuUTe/bLCTBeHHAas OKpackKa.

Hacekowmeie ¢ mosiHbIM 1ipeBpattieHdeM. Otpsz Yelyekpeuible. [IpencraBurenu.
KartyctHast 6enisiika. TyToBsiii 1iesikornpsia. [llenkoBogcTtBo. OTpsif 2KeCTKOKphIbIe.
Bpennbsle u nosiesHble Xyku. lIpepocreperaroijass okpacka. Otpsif IBYKpbLibIe.
[IpeacraButres. KomHatHass wmyxa, oBogbl. Otpsyg — I[leperoHYaTOKphLUIbIE.
[TpencraBuTe. MemoHOCHast TTUesia, MypaBbu. OCcoOeHHOCTH YKU3HHU 00I11eCTBEHHBIX
HaCceKOMbIX. IHCTHHKT.

Hae3gHUKM Kak TIpeJCTaBUTENM [MapasUTUUYECKUX T[eperoHYaTOKPbLIbIX.
buonornueckuii crioco6 60pb0ObI C BpeAHbLIMH HaceKOMbIMH. OXpaHa IT0/Ie3HBIX
HaceKoMbIX. CXO/CTBO U pa3inuusi MeXX/1y WIEHUCTOHOTMMU U KOJTbYaTbIMU UEePBSIMU.
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Apomoph0o3bl UIeHUCTOHOTHX.

LlemoHcmpayuu:

Tabauybl u cxembl: «CtpoeHre ameObl», «CTpoeHue nHby30pun», «CTpoeHue
MOJIOUHOM MyiIaHapun», «CTpoeHre KPYIJ/Ioro uepBsi AcKapuzibl», «KU3HeHHBIN UK/
Ackapugbl», «CTpoeHue J0XKaeBOro uepBsi», «CTpoeHue paka», «CTpoeHue
Hacekomoro», «CrTpoeHre Tmayka», «CTpoeHWe JBYCTBOPYAaTOTO MOJUTIOCKA»,
«CTpoeHre BUHOTPAJHOM YIUTKI».

JlabopamopHass ~ paboma  «/3yueHue CTpOeHMSI U  TepeJBKeHUs
OJITHOKJIETOUHBIX JKUBOTHBIX»;

JlabopamopHas paboma «V3yuyeHue BHeIIIHEr0 CTPOEHHsl JI0XKIEBOTO uepBs,
HabJ/Tt0/jeHNe 3a ero repe/iBIyKeHreM U peaklsMU Ha pa3/ipa’keHusi»;

JlabopamopHas paboma «V3yueHrie BHEIITHETO CTPOEHUSI HACEKOMOTO»;

JlabopamopHas paboma «VI3yueHre TUTIOB Pa3BUTHS HACEKOMBIX».

DKckypcus «Pa3Hoobpasue v poJib WIEHUCTOHOTHX B TIPUPOJIE».

11 xnacc

Tema 1. IToBTopenue. I1o3BoHOUYHBIE )KUBOTHBIE

Tun Xopgoeele. OO0Oijas xapakTepuctuka Ttumna. Cucremarvka. Kiacc
Jlan1ieTHUKY. JIaHIIeTHUK KakK (opMa, 6/M3Kast K TIpejikaM M03BOHOUYHbBIX KUBOTHBIX.
Cpena obuTtanus. BHelliHee v BHyTpeHHee cTtpoeHue. PasmHoxxeHne. Obpa3 >KU3HMU.
Cx0/CTBO JIaHIIeTHHUKA C 6eCTI03BOHOUHBIMU U TT03BOHOYHBIMU YKUBOTHBIMH.

IMogtunm YeperHble wiu  Ilo3BoHounble. Hazakmacc  PuiObr.  OOrmas
XapaKTepuCTUKa. BHelllHee ¥ BHyTpeHHee CTpoeHre pbib Ha MpHUMepe PeUHOTo OKYHSI.
Pa3mHOXXeHMe U pa3BuTHe. [lepBoHavasbHOE TOHSTHE O 0e3yC/IOBHBIX M yC/IOBHBIX
pediekcax.

Cucrematnueckuid 0630p Hagkmacca peid. Knacc XpsiieBbie peiObl: AKYJIbI U
Ckatbl. XapakTepucTHKa. BHellHee 1 BHyTpeHHee ctpoeHue. Knacc KocTHbie phiObI.
KoctHo-xpsirieBbie peiObl (OceTpoBbie). IlpeacraBuTesi, 0COOEHHOCTU CTPOEHUs,
3HaueHWe. Koctuctbie poiObl: OTpsigpl - CenbAeobpa3nbie, JlococeobpasHbie,
Kaprioob6pa3snbie, Comoobpa3sHbie, TpeckoobpasHeie, Kambosoobpa3sHbie. Y cioBust
MKpoMeTaHusl. [IBosIKo/bIlaliie pbiObl. KricTerepblie pbliObl. Y C/IOBUSI UKDOMETaHUSI.
[TnogoBuTOCTh. PazButue puib, MUTpaLUM.

Kracc 3emHoBozHbIe. OO11jast XapaKTeprCTHKA Kacca. CucTemaTHKa. BHerHee
Y BHYTpeHHee cTpoeHue JAryliku. OcobeHHOCTH cpeibl 00uTaHus. 3HaueHue KOXKHU B
AbIXxaHWU. Pa3MHOKeHHe 1 pa3BUTHe JIATYIEeK (T0JI0BaCTUKH, X CXO/ICTBO C phl0aMHu).
[Mutanue. 3uMoBKU. MHOroobpasrie 3eMHOBO/IHBIX U MX 3HaueHHe. [IpoucxoxaeHre
3eMHOBO/IHBIX.

Knacc Tlpecmbikaroiquecs. OOlijasi xapakTtepucTuka Kiacca. CucreMaTHKa.
BHertiiHee 1 BHyTpeHHee cTpoeHue [IpeITKOM sitjepulibl. [Ipricrioco6ieHust K >KU3HA B
HazeMHOM cpefie. Pa3amHoXeHue. PereHepanys. 3Meu: YKy, rafitoku. BHeIHWM BU/I.
OT/uMs y’ka OT T'a/[I0OKU. IJOBUTHIE KeJie3bl, IZIOBUThIE 3yObl U 511 TaifoKu. [leiicTBHe
3MerHOro spga. IlepBas mnomomp TIpU  YKyCe SINOBUTbIMUA 3MmesiMu. [Ipyrue
coBpeMeHHbIe TpecMbiKawoiyecsi: Yepernaxu, Kpokoaunbl. PasHooOpa3ue ApeBHUX
rpecMbIKaroIuxcs. ITponcxoxaeHre npecMbIKaroIUXCsl.
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Knacc ITtunpl. OOlijasi xXapakTepuCTHKa Kaacca. BHelllHee ¥ BHyTpeHHee
ctpoeHne rtony6si. IlpucrocobsieHHOCTs K TiosieTy. (OcobeHHOCTH TIPOL[eCCOoB
JKU3HeesATe/lbHOCTU.  PasMHOXeHre U pasButhe. [IpoucxoxkjeHue — IITUL.
[MepBortuifel. Hactosimue nituiisl. Ctpaycobie (beckuieBbie) mruilbl. OCOOeHHOCTH
CTpOEHUsST U >Ku3HefeATeNbHOCTH. [IMHrBUHBL ~OCOOEHHOCTH CTPOEHUs U
JKU3HeIeATe/IbHOCTH. JleTarorue (KuneBsie) TITUL[BL. O6pas3 JKU3HHU,
TIPUCTIOCOO/IEHHOCTD K pa3HbIM yC/IOBUSM CylllecTBOBaHUs. [IuTaHue, pa3MHOXKeHUe,
pa3Buthe. (Ce30HHbIe $IBJIEHWS B JKM3HM MNTHUL: T[epesieTbl, THe3J0BaHue.
OKosornyeckye rpynnel 0TUL. OxpaHa W MpHBJ/IeYeHUe MTUL (3UMHSIS TTOJAKOPMKa,
M3rOTOBJ/IEHHE M pa3MellleHhe WMCKYCCTBeHHbIX rHe3p). Posib mTUL] B MpUpOJe U UX
3HaueHue B )KU3HM YesioBeka. [IThunii rpumr.

Knacc Muiekonurtaromye. OOiijasi XapakTepucThka kiacca. CucTemaTHKa.
Oco6eHHOCTH BHEIIIHETO W BHYTPEHHEro CTPOeHWs] MJ/IEKOMUTAIOI[UX Ha TpuMepe
cobaky. Pa3smHOXeHWe ¥ pa3BuThe. [IpoucxokieHWe  MJIEKOITUTAIOIINX.
MHoroo06pa3uie MIeKOUTAIOIUX U UX 3HaUeHue.

Aunexknanyue. YTKoHOC U exugHa. (CXOACTBO — SIMUEKIAAYLIUX U
rpecMbIKaroluxcs. Hacrosiue 3pepu.

[TnaileHTapHble MJIEKOTIMTAIOIMEe - HauboJjiee TMPOTrpeccHBHasl —TpyIia
COBpeMEeHHBIX TI03BOHOUHBIX KUBOTHBIX. IX pasHoobOpa3ue.

Otpsigel: HacekomosiiHbie, Pykokpbiibie, I'pbi3yHbl, 3aiilieobpa3Hblie, XUIIHbIe
(ticoBnle, KOIILIaUbH), JlacToHorue, KurtoobpasHsie, [TapHOKOTIBITHBIE,
HenapHokonbiTHBIe, [IprMaTbl. OCOO€HHOCTH CTPOEHUS U XKU3HeJesITeTbHOCTH.

3HaueHue MJIEKONUTAIOLMX B IPUPOJe U JKU3HU UesioBeKa. BrIciiive npuMarsl.
CemeticTBa MapThilikoBbIe ¥ YenoBekooOpa3Hbie 00e3bsHbI.

Tema 2. [ToBTOpeHune. OpraHu3m ueji0OBeKa 4 ero 30poBbe

MecTo ¥ posib uejioBeKa B CUCTeMe OpraHU4yeckoro mMupa, ero CxXOACTBO C
JKABOTHBIMM U OTJINUKE OT HUX. 3HAUeHHe 3HaHUM O CTPOEHUE U XKU3Heles TeTbHOCTH
OopraHu3mMa 4ejioBeKa /i CaMOII03HaHUs U COXpaHeHus 340poBbs. Hayku 0 uesioBeke:
aHaTOMHUsI, (PU3UOJIOTUS], TUTHEeHA, MeIULMHA, TICUXO0J/IOTHS U JIp. TKaHU, TUIbI TKaHe!
1 ux cBorctBa. CTpoeHMe M TIPOLIECChI >KU3HEe/IeATeIbHOCTU OpraHuM3Ma 4YesioBeKa.
HepBHO-rymopasbHas pery/sitisi TpoLeCCOB XKU3HeJeaTeTbHOCTU OpraHu3Ma.

OnopHo-/BUraresbHasi cuctema (MacCMBHasg M aKTWBHasi 4yactv). PyHKUUU
OMOpHO-ABUraTebHOM cucteMbl. KocTHasi TKaHb. CTPYKTypHasi eIWHMUL]A KOCTHU —
octeoH. CTpoeHue U Knaccudukalus Kocred. OpraHudeckoe M HeOopraHhyeckoe
BellleCTBO KOCTU. PocT Kocten B gnuHy U mmpuHy. CoeguHeHre Kocter. CTpoeHue
cycraBa. CTpoeHue ckesieta uenoBeka. OCOOEHHOCTH €ro CTPOEHHS B CBS3M C TPSIMO
XOXX/IeHUEM U TPYJIOBOU [1eATe/IbHOCTHIO.

MpliieyHasi cuctemMa uesioBeka. MpblllleyHasi TKaHb, ee BuUAbl. (CBOMCTBa
MbIIIeYHOU TKaHU. CKeJleTHble MBIIILbI, UX CTpoeHue U (PyHKuuu. CoKpaljeHue
CKeJIeTHbIX MbIlIL. PedieKTOpHBIM XapakTep AesiTe/TbHOCTH Mbiiil. KoopauHaius
nBiKeHu. PaboTa Ml (cTaTuueckass U JuHaMUuecKas). YTomsieHue no M. M.
CeueHoBy. OcoOGeHHOCTU OIOPHO-ABUTATe/NbHON CUCTEMBI JleTeli W TI0/IPOCTKOB.
3HaueHue (PU3KYJIbTYPHI U CIIOPTA //11 NPaBUILHOTO ()OPMUPOBaHUS CKeJleTa v MBbIIIIL].
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OTpulaTe/ibHOE BMSIHME TUNOAWHAMUM Ha 340poBbe. llepBag momob Mpu
repesioMax, BbIBUXax U pacTsokeHussx. HapyieHus ckeserta (CKOMO3, TIJIOCKOCTOIIHE).
[Ipenyripe)xieHe UCKPUB/IEHUS] TI03BOHOUHMKA M Pa3sBUTUS  IJIOCKOCTOIMSI.
[TpaBunbHas Tocazika, OCaHKa U paboyas 1o3a.

[TuieBapenue. [IutaresibHbIE BEleCTBa, MULLIEBbIE IPOAYKThI. 3HAUE€HUE TTULLIU.
Cuctema OpraHoB TMUIlleBapeHusi, ee CTpoeHue (TMUIlleBapuTe/bHbIM KaHal U
NUITieBapuTe/ibHble yKene3bl) U (GyHKimMU. OO1uii 0630p OpraHoOB THIIleBapeHUs:
oprasbl TOJIOCTH pTa (3yObl, A3bIK, C/IFOHHBIE Kese3bl), TJIOTKA, THUITeBO/, XKeTy/oK,
KUILLIeUHUK, TIOPKey[0UHas Keses3a, IeveHb.

[TuieBapuTesnbHble (epMeHThL. VI3MeHeHHWe MMM B Pas3IUUHBIX OTe/aax
nyieBapyuTenbHOr0 KaHajna. Onbitel Y. I1. IlaB/ioBa Mo M3ydeHUIO [esaTebHOCTU
CJIFOHHBIX XKesie3. [lelicTBUe (pepPMEHTOB CJIOHBI Ha yrJieBoAbl. ['ioTaHue. BrigeneHnve
kenygouHoro coka. Ombitel WM. II. [laBoBa Ha cobakax € W30MPOBaHHBIM
JKey10ukoMm, ¢ GUCTYJIoM Kenyaka. MHUMOoe KopMyieHre. BiusiHue cocTaBa MUIM Ha
JleTe/IbHOCTh MULLleBapUTe/IbHBIX JKesle3. [lepeBaprBaHye MULLU B JKeTyIKe U TOHKOM
kuieuHvke. @epMeHThl. PO/b TeueHW U MOKeTyAOUHOM JKeje3bl B MUILeBapeHUU.
BcacbiBaHre nuTaTesnbHBIX BellleCTB. DYHKIWU TOJACTOTO KUIlleuHUKa. [ledekarys.
[Tprmepn! 6e3yCIOBHBIX M YC/IOBHBIX THMINEBLIX pediekcoB. HepBHast v ryMopasibHast
peryssius nuilgeBapeHusi. ['MrueHuYeckue yC/JIOBUSI HOPMAa/IbHOTO TIHILIEBapEHUSI.
3abosieBaHus1 OPraHoB NuIIeBapeHus. [TuitieBbie 0TpaB/ieHys. Mephl 1epBOii [TOMOIIIH.
WHbekiMoHHbIe, HeMH(EKI[MOHHbIe, OCTpble, XpOHWYeCcKHe 3abosieBaHUs] OpPraHOB
nuieBapeHusi. [ mucTHble MHBa3uu. [ToHsSTHE O TpOPUIAKTHKE MHUILEBbIX UH(EKLIUN.

ObwmeH BelijecTB. Busl o6meHa BetriectB. O6MeH Bozibl. OOMeH MUHepabHbIX
coneii. ObmeH >kupoB. O6MeH OesikoB. OOMeH yrieBofoB. I'mkoreH. MoueBHHa.
[IpeBpaljeHrie 5Hepruy B opraHusMe. TemmepaTypa Tena. 3HaueHWe MOAJeprKaHUs
TOCTOSTHHOM TeMITepaTyphbl TeJa.

AcCUMUNSILIAS ¥ AUCCUMUTISIS KakK IBé CTOPOHBI eIMHOTO mporjecca obMeHa
BemectB. CaMOOOHOB/IeHHe OpraHvM3Ma B Tiporiecce oOMeHa BellecTB. Poib
(hepmMeHTOB.

Posib meueHn B oOMeHe BellecTB. [1oTpeOHOCTh OpraHu3Ma B 0eJikax, »KUpax,
yriaeBojax, Bofe u comnsx. Coaep>kaHue OesKOB, )KMPOB W YIJIEBOZOB B OCHOBHBIX
IpyIax MUIleBbIX TTPO/YKTOB.

Perynsaiyss obmeHa BeljecTB. Hopmbl muTaHus. KanopuiHOCTb TMHILEBOTO
patioHa. Ocob6eHHOCTU TMUTaHUs B Tepro/, POCTa. 3HaueHre MPaBUILHOTO MHATaHUs
A/1s1 opranvsMa. [oHATHe 0 JueToTepanuu.

ButamuHbl (BOogOpacTBOpUMBIE, >XUPOPAaCTBOPHMBIE). 3HAUeHUWEe BUTAaMHHOB.
3abosieBaHus, CBs3aHHble C HEJAOCTaTKOM BUTAaMWHOB B TiWIe (aBUTaMHHO3,
TMMOBUTAMUHO3, TUTIEDBUTAMUHO3).

Hbixanve. CTpoeHHWe M (PYHKI[MM OPraHOB [bIXaHUsl (/bIXaTe/ibHble MYyTH U
nerkue). JIpixarenbHble TTyTH (HOCOBBIE XO/IbI, TOPTaHb, Tpaxes, O6poHxH). ['oocoBoM
arrapat. Obpa3oBaHue 3ByKa. MyTanus rosioca. ['uruena rosoca. Jlerkue. IlneBpa.
[IneBpasbHas MOJIOCTb. JTamnbl [JblXxaHWs. BHellHee [bIXaHWEe, €r0 MeXaHHU3M.
HpixaTensHoe aBWKeHUe. Kr3HeHHass eMKOCThb JIeTKUX. TpaHCIopT ra3oB KpPOBBIO.
TkaHeBoe gbixaHve. HepBHass U rymMopanbHasi pery/siliusi [AbIXaHWsl. 3alluTHbIe
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AbIxaTenbHble peduieKchl. 3HaueHWe [bIXaTe/JlbHOM TMMHACTUKU. VICKycCTBeHHOe
npixanue. [ToHATHe 0 KTMHUUECKOH 1 Orooruueckoi cMepTH. JloBpaueOHbIe METO/BI
BOCCTAHOBJIEHUS] [IbIXaHUS U CEPAEYHOU JesTe/IbHOCTU (AbIXaHWe W30 pTa B POT,
HemnpsIMOW MaccaxXk cep/ilia). Mepbl mepBoV MOMOILY [MPYA OTPAaB/I€HUH YTapHbIM ra3oM
U yayiibe. ['MrueHa gpixaHusi. 3HaueHUe MpaBUIBHOTO AbIXaHus. bopb0a 3a UMCTBIN
BO3AyX B OBITYy, IIKOJie W Ha TPOM3BOZCTBe. Ilepemaua MHGMEKIIMOHHBIX O0je3HeH
(rpurm, Ty6epkyie3, qudTepHs) yepe3 Bo3AyX U UX ITpoduiakTuKa. Bpes KypeHus.

BHyTpeHHsisi cpefia opraHu3Ma: KpOBb, TKaHeBas JKHJKOCTb W Jumda.
OTHOCHUTENbHOE TIOCTOSTHCTBO BHYTPEHHEM cpejibl opraHusma. I'omeocTas. TkaHeBas
JKUJIKOCTb, ee COCTaB, MeCTOHaXOXK/[eHHWe B OpraHu3Me, UCTOYHMK 00pa3oBaHUs U
MecTo obpa3oBanus, PyHKLIMN. PU3NOIOTHUYECKHI pacTBOP. 3aMeHUTe KPOBH.

KpoBb. @yHK1MK KpoBU. COCTaB KPOBU: Tjla3Ma, (POpMeHHbIe 3/ieMeHThI. Posib
3PUTPOLUTOB B TlepeHoce ra3oB. Manokposue. TpomboiuTel. CBepThiBaHMEe KPOBU KaK
3all[UTHasl peaklds opraHu3Ma. HapylleHue CBepThIBaHHS KpPOBH: TpPOMOO3BI,
remoduus. EcTecTBeHHast TPOTUBOCBEPTHIBaKOIIast CcTeMa opraHu3Ma. CTpoeHue U
¢byHkuyy  sefikotmrToB. JIumdoobpazoBanue. Otivunve UMbl OT  T71a3MBbl.
NmvmynuTeT. IMMyHHasi cuctema. Buibl UMMyHUTeTa (KJI€TOUHBIN U TYMOPA/IbHBIN).
Yuenue U. V. MeuHHKOBA O 3allUTHBIX CBOWMCTBaX KpPOBU. Bo30yauTenu nHbEKIUN:
6akTepun 1 BUpPyChl. bopbba ¢ ammaemMusmu. Ctaguu MHGEKIIMOHHOTO 3a00/1eBaHus:
WHKyOaI[MOHHBINA, OCTPBIM, BbI3ZOpPOBNeHUe. VIMMyHUTeT U ero Bujbl. [IpHBUBKa.
CoiBopoTKa. [IpaBuia yxoga 3a WH(EKIMOHHBIMM OOJIbHBIMU. ['pynrmbl KpPOBH.
[TepenvBaHue KpOBU U ero 3HaueHue. Pe3yc — dakTop. Pe3yc KOH(/IUKT.

Cocyaucteie cuctembl. KpoBeHocHasi cucteMa, ee ¢GyHKUMUA. KpoBeHOCHBIe
COCYy/Ibl: apTepyH, KalmWIIsipbl ¥ BeHbl. BOJbIION 1 Masiblii KPyryd KPOBOOOpall[eHus.
Cepatie, ero crpoeHre u pabora. Knamanbl cepzija. CBoiCTBa cepeuyHON MBIIIIIIbI.
ABtomaTtusi cepgua. [IpoBogsias cucrema cepaua. Cepgeunsii 1uki. [lynabc, ero
onpezeneHve. MexaHu3M [BWKeHUSI KPOBU MO cocyjaM. KpoBsiHOe JaBiieHue U
CKOPOCTb [IBUKEHHSI KPOBU B Pa3/IMUHbIX yUyaCTKaX KPOBEHOCHOIO pycia. [IBukeHue
M@l (IMMQpaTAYeCKue Kamu/uispbl, JUM@aTUYeCKue COCYy[bl, JUM@aTHUYeCKue
y3Jibl, TUM(aTUUYeCcKre CTBOJIbI, MTMMdaTUUecKie MPOoTOKKU). HepBHast v rymopasbHas
pery/isitiiy paboThl cep/illa ¥ KPOBEHOCHBIX COCY/10B. ['UrreHa cep/ieYHOCOCYUCTON
cuctembl. PakTOPhI, CIIOCOOCTBYIOIME HOPMATbHOMY (PYHKI[MOHUPOBAHUIO Cep/lia.
@aKTOopbl, OTPULIATEILHO BIUAIOLME Ha CepPAeYHOCOCYAUCTYIO cucTemy. HapyiieHus
KpoBooOpaiiienus. KpoBoTeueHusi (Kamu/uispHOe, BeHO3HOe, apTepUasbHOE,
BHyTpeHHee). [TepBasi MOMOLLb ITPU KPOBOTEUEHUSIX.

OpraHbl MOUeBbIZie/IUTeNIbHON cucTeMbl. CTpoeHuWe U paboTa TIOUeK WU
MOUeBBIBOAIMX MyTeld. CTpoeHue W (yHKUHMOHUMPOBaHWe HedpoHa. MexaHU3M
oOpa3oBaHUs TIEPBUYHOM W BTOPHYHON MOUM. 3HaueHWe OpraHOB BbIIeJIEHUS B
MOAep)KaHUM TIOCTOSIHCTBA BHYTPEHHEM Cpellbl OpraHv3Ma. ['WrueHa OpraHoB
BblZlesieHus1. PacnpocTpaHeHne UH(EKI[MKA B OpraHaXx MOUEBbI/Ie/IUTE/IbHOM CUCTEMBI
(HUCXOAIIMe U BOCXOsIIEe UH(PEKIUN).

Koxa. @yHkumu Koxu. CtpoeHue KOxu. [IpousBojHbie KOXU. Po/ib KOXKU B
peryssituu TerioobmeHa. [TotooTaenenue. IlepBasi TOMOIbL TIPU TiepeOXJiaXKIeHUN
(ob1iiee 3amep3aHue, OTMOPa)KUBAaHWU), 0XKOTe, TEIJIOBOM W COJTHEUHOM Yyjiapax.
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3HaueHHe 3aKa/MBaHuUsl opraHu3mMa. EcTrecTBeHHbIe (haKTOPhI 3aKaIMBaHWs U TpaBU/a
MoJib30BaHUs UMU. ['urveHa Koxu U ofexibl. [IpodunakTvka annepruyeckux,
THOMHUYKOBBIX, TPUOKOBBIX 3a00/1eBaHUM, UECOTKH.

HepBHas cucrema. CTpoeHre U (PYyHKL[MM HEPBHOU CUCTeMbl. HepBHasi TKaHb.
Hetipon. OcobeHHocty ero crpoeHus. Knaccudukaiuss HeWpoHOB. KieTku
Heripor/mu. HepBHbI nMiynbc. CuHanc. OTAenbl HepBHOW CUCTEMBI: LeHTPa/IbHbIN U
nepugepuueckuii. CNMHHOM MO3r, €ro CTpoeHue U (QyHKUuM. PedsieKTopHbIN
XapakTep JedaTe/IbHOCTM HepBHOM cucTeMbl. PedsiektopHast ayra. ['ooBHOW MO3T,
ctpoeHve W ¢QyHkumu. ComaTtvueckasi M BereTaTWBHasi (aBTOHOMHasi) HepBHasi
cucteMbl. BeretatvBHass HepBHas CHUCTeMa, OCOOEHHOCTU ee CTPOeHUS U
dbyHKUMOHMpPOoBaHUs. CUMMNaTUUeCKUi, TapacCUMNaTUUYeCKuii U MeTacCUMIaTUJeCcKui
OTAe/bl, OCOOEHHOCTHM WX CTpoeHWss W  (YHKOWOHUpOBaHuA.  [elicTBue
CUMITATUYECKOTO M TapacMMIaTUYeCcKOro OTZAesa B OpraHuM3Me Ha OT[eJbHbIe
cucTeMbl U opraHbl. CTpecc U (asbl ero pa3BUTHsS: TPEBOra, afarTalysi, UCTOLeHHe.
[IpenyripexxieHrie  OTpPULIATE/NBHBIX  TIOC/IeACTBAM  CcTpeccoB.  HapyiueHus
[lesiTe/lbHOCTY HEPBHOM CUCTEMBI U UX MIPeyTIpeXXeHue.

OHZIOKpUHHas cucteMa. JKesie3bl BHeIlIHel, BHYTPEHHeM W CMeIlaHHOU
cekpeLuu. JKenespl BHyTpeHHeU CeKpeLyy, UX CTpoeHre U (QPyHKLuU. B3auMocBs3b
OpraHoB BHYTpeHHel cekpelud. CeKpeTbl U TOPMOHBI. ['OpDMOHBI, UX XWMHUUeCKast
MpUpOZia, CBOMCTBA U (YHKUMU. ['OpMOHBI runodusa u smudusa, LUTOBUAHOM,
NapalMTOBUHOM U BUJIOUKOBOM JKeje3, TOpKeTy0YHOU »KeJle3bl, Ha/[NTI0YeYHUKOB U
MoJIOBbIX >Kese3. OpraHbl — wmulleHW. [loHsTMe O TUMNO- W rUNepyHKUUA
SHIOKPUHHBIX JKefe3. Perysisus nedaTesibHOCTH »kese3. B3auMoencTBrue HepBHOU U
TOPMOHAJILHOW PeryJIsLIUMU.

Anam3zaTtopel. Yuenune MW. II. [laBmoBa 06 aHanmm3aTopax. 3HaueHHe
aHa/IN3aTOPOB i1 BOCIIPUATHS OKpysKarowero mupa. CtpoeHuwe rnasa (rsasHoe
s10710K0, BCIIOMOTraTesbHbIM amrapar). Bocripusitve n3o0pakeHusi. AKKOMOJALVS.
buHOKynsipHOe  (cTepeockoruueckoe 3peHre). OnTuueckass cucTeMa TJiasa.
3putenbHbld aHanu3aTop. (CBeTOUYBCTBUTENBHBIM anmapar rnasa. llocTpoeHue
n300pakeHWsT Ha ceTuaTKe. bBJ/IM30pyKOCTh, [JalbHO30PKOCTb, aCTUTMAaTH3M,
KaTapakTa, IJlayKoMa U ux Koppekuus. ['urnena spenusi. CTpoeHve ¥ TUrMeHa opraHa
ciyxa. CryxoBoM aHaiu3aTop. MexaHu3M BOCHpHUATHS 3BYKOB. KopTveB opraH.
OTONUTOBBIN ammapaT W TOAYKPY>KHble KaHajlbl. BecTuUOy/nspHBbIM aHaau3aTop.
AHanM3aTop MBIIIEUHOTO UyBCTBAa. AHAIM3aTOPbl 0OOHSHUS U BKyCa.

Briciiasi HepBHasi gesitenbHOCTh (BH/I). Pons M. M. CeueHoBa B pa3BUTUU
yuenusi o BH/I. Yuenue WN. II. TlaBioBa 00 yc/ioBHBIX peduiekcax. Y CIOBHblE U
6e3ycnoBHbie pedsiekcbl. THCTHHKT. HaBbik. [IpuBbIUKa.

Tema 3. 3apokAeHHe U pa3BUTHE 3BO/IIOIUOHHBIX TMPeACTaB/IeHHMU B
ouos10oruu

OBooLMoHHass Teopus Y. [lapBuHa. IlpeAmnocbliKM  BO3HUKHOBEHUS
fapBuHu3Ma. JKu3Hb U HayuyHas JearenbHOCTh Y. JlapBrHa.
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[Br>Kylye CU/bl 3BOIOLUY BUIOB 10 Y. JlapBUHY (BBICOKasi MIHTEHCUBHOCTD
pPa3MHOXKEHUS ~ OpraHW3MOB, HaC/Ie[iICTBeHHasi W3MeHUYMBOCTb, Oopbba  3a
CyII[eCTBOBaHUeE, eCTeCTBEHHbIN U NCKYCCTBEHHBIN 0TOOP).

Odopmnenve cuHTeTHueckou Teopun 3Bostomu (CT3). HelttpanbHas Teopust
spomori. CoBpeMeHHasi 3BOJIIOLIMOHHAsi OWO/iOTHs. 3HaueHHe SBOIOLMOHHOMN
Teopuu B (POPMUPOBAHUM €CTeCTBEHHO-HAaYUHOM KapTUHBI MUPA.

Lemoncmpayuu

ITopmpemnbi: Apuctotens, K. Jlunnen, XK.b. Jlamapk, 3.)K. Cent-Unep, XK.
KroBre, U. [lapBun, C.C. YerBepukoB, W.W. IlImaneraysen, k. XongeuH, [.K.
bensieB. Tabsuiiel 1 cxembl: «CrcteMa »kuBoi mpupobl (110 K. JInHHe0)», «JlecTHHIIa
UBBIX cyljecTB (mo Jlamapky)», «MexaHu3M (OPMHUPOBaHUS TIPUCITOCOOIEHUNA Y
pacTeHuM W >KMBOTHBIX (M0 Jlamapky)», «KapTa-cxema mapmipyrta myrteimiectBusi Y.
MapeuHa», «Haxogku Y. [lapeuHa», «®opmbl 00pb0BI 3a CyljecTBOBaHNEe», «[10po/bI
rony0eii», «MHoroo6pa3ue KyJbTYpHBIX (OPM KamycTbi», «Ilopofpl AOMAaIIHUX
JKUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHAoB (o Y. [lapBuHy)», «CxeMma
COOTHOILIEHUS IBWXKYLLIUX CUJ SBOJIIOLUN», «OCHOBHBIE MOJIOXKEHHS CUHTETUUYECKOU
TeOPUM IBOJTFOLIUN».

Tema 4. MUKPO3BO/IIOLIMSA U eé pe3y/ibTaThl

[Tonynsiuys Kak 37eMeHTapHas eAuHULA 3BOMIOLMU. CoBpeMeHHbIe METO/bI
OLIEHKU TeHeTHMUeCKOro pa3HooOpasusi W CTPYKTYypbl MOMy/siiuii. lV3MeHeHue
reHopoHJa TOMY/SLUM KakK 37eMeHTapHOe SBOJIIOLIMOHHOE siBJieHWe. 3aKOH
reHeTnyeckoro paBHoBecus [Ix. Xapau, B. BatinOepra.

OnemeHTapHble (DAKTOpbI (ABWXKYIME CH/bI) 3BOMIOLMWA. MyTal[MOHHbBIN
nporjecc. KombuHaTuBHas W3MeHUHMBOCTh. /[lpeiid TeHOB —  C/aydaiiHbie
HeHarlpaB/ieHHble M3MeHeHHsl UacToT ajuiesiell B nomy/siusax. OQ¢deKT ocHoBaTelsl.
Oddekr OyTbiouHOro roprbiika. CHWKeHWe TeHeTMUeCKOro pa3Hoo0pasus:
NpUYMHbLI U cinefctBus. [IposiBieHue 3ddekra apeiida reHoB B OOMBIINX U MasbIX

TIOMYJISILUSIX. Murparuu. N3onsaums MOMYJISILAM: reorpauueckas
(mpocTpaHcTBeHHast), bronoruyeckasi (pernpoAyKTUBHas).
EcTecTBeHHBIM O0TOOp — HampaB/swoui GdakTop 3BOMOIUU. DopMbI

eCTeCTBEHHOTO  0TOopa:  [ABWXKYIUMM,  CTaOWIM3MPYIOLIMM,  pa3pbIBaroLUi
(auspynTuBHbIi). IlonoBoit oTbop. Bo3HUMKHOBEHME W 3BOMIOLMS  COLIMAIbHOTO
MOBe/leHUs JKUBOTHBIX.

[TpycnocobieHHOCTh ~ OpPraHM3MOB  KaK ~ pe3y/bTaT  MHUKPO3IBOJIIOL[UMU.
Bo3HuKHOBeHHe TipucriocobieHnid y opraHusMoB. ApoMop¢03bl U WAMOAAATITalUH.
[Tpumeps! mipucriocobsieHnit y opraHu3moB: MopdoJsioruueckre, (Gpusnonoruyeckue,
buoxumuueckve,  moBefieHueckre.  OTHOCHUTENILHOCTH  TIPUCIIOCOOIEHHOCTH
OpraHu3MOB.

Buzn, ero kpurepud U CTPYyKTypa. BujooOpa3oBaHue Kak pe3yJbTaT
MUKDPO3BOJTFOLMN. V30715111151 — K/TFOUeBO# akTop BuAoobpa3oBanus. [1yTu u criocoObl
BUZlooOpa3oBaHus:  a/ulonatpuueckoe  (reorpaduryeckoe),  CUMIIaTpUYeCcKoe
(9KOoI0TMUecKoe), «MrHOBeHHOe» (TTO/TMIIonau3aLus, rubpuansays). 1iurenbHOCTh
5BOJIFOLMOHHBIX TPOLIeCCOB.
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MexaHu3Mbl OPMHUPOBaHKST OMOIOTMUeCKOT0 pPa3HO0bpa3sysi.

Posib 3BOJTIOLIMOHHON O6UoOrUK B pa3paboTKe Hay4YHBIX METO/IOB COXpaHEHUs
Ooropa3sHooOpasuss. MUKpPO3BOMIOIMSA M KO3BOMIOL[MS TIApPa3sHTOB M HX XO35€B.
MexaHu3Mbl (HOPMUPOBAHUS YCTOMUMBOCTH K aHTHOMOTHKAM M CI0COObI OOPBOBI €
HeMu.

Lemoncmpayuu:

[Moptpetsl: C.C. UeTBepukoB, 3. Maiip. Tabmuiibl U cxeMbl: «MyTaljMoHHasI
W3MEHUMBOCTb», «[lomynsioHHast CTpyKTypa Buja», «Cxema TpOsIB/IEHUsT 3aKOHA
Xapau—Baiinbepra», «/IBUKylllie CUJIbI BOJIFOLUN», «DKOJOTHYecKasi W30JISLus
nonynssiyii - CeBaHCKOM Qopenmn», «['eorpaduueckasi H30/ALUS  JTUCTBEHHHIIBI
CHMOMPCKOI U JIMCTBEHHUI[bI [JaypCKOM», «IIOMy/sIliMOHHbIE BOJIHBI UYKC/I€HHOCTH
XUIITHUKOB M )KePTB», «CXema JiefiCTBUS eCTeCTBEHHOT0 0TOopa», «®@opMbl 60phObI 3a
CyllleCTBOBaHUe», «VHAyCTpUaNbHBIM  MeJlaHu3M», <«JKUBble  HMCKOIaeMble»,
«[TokpoBUTeNLCTBEHHAsT OKpacka JKABOTHBIX», «[Ipemyripeskiaromiasi OKpacka
JKUBOTHBIX», «PHU3M0I0rHUeCKre afanTanumn», «I[IpucrocobieHHOCTh OPraHu3MOB U
eé OTHOCHUTE/IbHOCTh», «Kpurepuu Buzia», «Buabl-aBoriHuku», «CTPYKTypa BHa B
niprpozie», «Criocobnl BU000pa3oBaHusi», «I'eorpaduueckoe BU000pa3oBaHye TPEX
BUZIOB  JIaHABIIIEH», «DKOJOTrMUecKoe BUA00Opa3oBaHHWe  BHIOB  CHUHHI,
«[TonmurIon el pacTeHHi», «KamyCcTHO-peieuHblii THOPUI».

Ob6opyodoseaHue: TepbapuM pacTeHUM, KOJIJIEKIIMY HACEKOMbIX, Uyuesia TTHI] U
3Bepel C MpyUMepaMH pa3/IMUHBIX TTPUCTIOCOOIEHH, uydesia TITUL] U 3BepPel pa3HbIX
BUJIOB, repbapuu pacTeHuid OMM3KUX BUJOB, 00pa30BaBIIMXCS Pa3TMUYHBIMU
criocobamu.

JlabopamopHas paboma «BrisiBIeHNe U3MEHUMBOCTH Y 0CO0eH 0THOTO BU/Ia».

JlabopamopHasa paboma «IIpucriocob/eHrss OpraHu3MOB U MX OTHOCHUTE IbHAs
11e71eCO00pa3HOCTDY.

JlabopamopHass paboma «CpaBHeHWe BHIOB I10 MOP(HOIOTUUECKOMY
KPUTEPHIO».

Tema 5. MaKkpo3Bo/IIOLMA U ee pe3y/1bTaTbl

MeTtozbl M3yueHHss Makpo3BoJiroLuu. [lasieoHTOI0OTMUECKe METObI U3yUeHUs
spomoLuHu. [lepexosHbie (GOpMbI U (pUIOreHEeTUYECKHE PSiibl OPraHU3MOB.

buoreorpaguueckve meTofbl M3yueHusi 3BoyOLMM. CpaBHeHWe (JiOpbl U
dayHbl MaTEePUKOB M OCTPOBOB. buoreorpaduueckue obGsactu 3emid. Buppi-
SHJ€MUKU U PeJIUKTHI.

OMOpHO/IOTHYeCKHe U CPABHUTETHbHO-MOp(dOIoruueckre MeToAbl W3yUeHHs
9BOIOLMU. ['eHeTHUeCKWe MeXaHW3Mbl SBOJIIOLMM OHTOTeHe3a U IIOSBJIeHUS
9BOJIFOLIMOHHBIX HOBILIIECTB. ['OMOJIOrMYHbIe U aHa/IOTMYHble opraHbl. Py jiMeHTapHbIe
opraHbl W  aTaBu3MbL.  MoOJeKy/IsIpHO-TeHeTUUeCcKde, OUOXUMUUeCKHe U
MaTeMaTH4yeCcKre MeTO/bl U3yueHUs 3BO/MIoLMU. ['oMosiornuHble reHsl. CoBpeMeHHbIe
MeTO/Ibl TOCTPOEeHUS (PUIOTeHeTUYECKHX JIePeBbEB.

XPpOMOCOMHbIE MyTalji1 U BOJIFOLIUS T€HOMOB.

31



OO611e 3aKOHOMepHOCTU (TTpaBW/Ia) 3BOJIIOLMA. [IPUHLIUIT CMeHbI (YHKITHM.
HeobpaTtumocTh 3BoJOLMM. AfanTuUBHas pajuanus. HepaBHOMEPHOCTb TeMIIOB
9BOJIFOLIUU.

Lemoncmpayuu

[MToptpetsi: K.M. Bap, A.O. KoBanesckuii, . Miosinep, D. I'ekkesb. Tabmuiipl 1
cxembl: «@DUOreHeTUYeCKUA psifi  JiolIain», «ApPXeonTepuKkc», «3Bepo3yObie
silepel»,  «Creronedanbl»,  «PunHnoguth»,  «CeMeHHble  MANOPOTHUKW»,
«buoreorpaduueckue 30HbBI 3emsn», «llpeiid KOHTMHEHTOB», «PeJUKThI»,
«HavanbHble cTaguu SMOpPHUOHATBLHOTO PAa3BUTHSL TO3BOHOYHBIX JKMUBOTHBIX»,
«['oMo/IOrMUHBIE W a@HAJIOTUYHbIE  OpraHbl», «PyJWMeHTb», «ATaBU3MbD»,
«XpoMocoMHble Habopbl 4YesioBeKa U IIMMIaH3e», «[JlaBHble HarpaB/ieHUs
9BOJTIOL[UNY, «O0bII[He 3aKOHOMEPHOCTH IBOJIIOLIAN.

ObopydosaHue: KOJUleKIIUMA, Tepbapuu, MYJ/SDKA HMCKOTAeMbIX OCTaTKOB
OpraHM3MOB, MYJISDKM TOMOJIOTUUHBIX, aHAJIOTUYHBIX, DYJWMEHTapHbIX OPraHOB U
aTaBU3MOB, KOJIJIEKLIUA HaCeKOMBIX.

Tema 6. ITpoucxoxxgenue )xu3HM Ha 3emJie

HayuHble TUIIOTe3bl TIPOMCXOXKIEHUsI JKW3HM Ha 3emsie. AOuoreHes u
naHcriepmusi. JloHayuyHble MpefCTaB/JeHUsI O 3apOXKAEHWM >XU3HU (KpeaLjiOHH3M).
['unoTe3a MOCTOSITHHOTO CaMO3apOXKIEeHUs1 KU3HU U eé orpoBepykeHue onbiTamu .
Penu, JI. Cianinantiany, JI. ITactepa. [TpoucxoxaeHue >KU3HU U aCTPOOMOIOTHSI.

OCHOBHBIe 3Tanbl HEOPraHWYeCKoW 3BoMoLMu. [1aHeTapHas (reosioruueckas)
9BOJTIOL[MSI. XUMHUUecKasi 9BOJTOLMsI. AOMOTeHHbIN CUHTe3 OpPraHUueCKHX BeIlecTB U3
Heoprannueckux. Omeir C. Mumiepa u I'. FOpu. O6pa3oBaHue MOMMMEDPOB U3
mMoHoMmepoB. KoatjepBatHas rumnore3a A.M. OnapuHa, TUIIOTe3a TepBUYHOTO OyIboHa
Ix. XonpaeiHa, reHeTiyeckas rumnotesa I'. Ménnepa. Pu6osums (T. Uek) u rurioresa
«mupa PHK» ¥. I'unbepra. @opmupoBaHue MeMOpaH 1 BO3HUKHOBEHUE IMPOTOK/IETKH.

Vcropust 3emiv U MeTo/bl eé n3yueHus. VIckonaeMble opraHuyeckKre OCTaTKU.
l'eoxpoHosorust 1 eé MeTofbl. OTHOCUTeNbHass W abOCOJIOTHAsE TeOXPOHOIOTUS.
["'eoxpoHoJIOrUYecKas LKasa: S0Hbl, 3pbl, IEPHUO/bI, STTOXU.

HauvanbHble 3Tamnbl OpraHriueckor 3BooLMd. [1osiByieHre 1 5BOMIOLS TTePBbIX
KJeTOK. OBoyoLus  MeTabosv3ma. BoO3HUMKHOBeHME  TepBBIX  SKOCHUCTEM.
CoBpemMeHHble MUKpPOOHbIe OMOTIJIEHKM KaK aHa/or TepBbIX Ha 3emsie COOOIIeCTB.
CtpomartonuTtsl. [IpOKapuOThI U 3YKapHUOTHI.

[TpoucxoxaeHre 3yKapyuoT (cuMOuoreHe3). DBOJIIOLIMOHHOE TIPOUCXOXKEeHHe
BUpPYyCOB. [IpoucxoxaeHWe MHOTOKJIeTOYHBIX OpPraHu3MOB. BO3HUKHOBeHHe
OCHOBHBIX IPYNI MHOTOKJIETOUHBIX OPraHU3MOB.

OCHOBHBIe 3Tamnbl 3BOJIIOLMU BBICIIUX pacTeHuil. OCHOBHbIEe apoMOp(}o3bl
pacteHud. Beixop pactenuii Ha cyuly. [losiBieHre ClIOPOBBIX paCTeHUU U 3aBOEBaHUe
umu cymid. CemeHHble pacTeHus1. [IporcxoskjeHre 1{BeTKOBBIX PACTeHUM.

OCHOBHBIE 3Tarnbl 3BOJIIOLMM >XKUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
JKUBOTHBIX. BeH/ickas (ayHa. KeMOpuiickuii B3pbIB — TIOSIBIeHHME COBpPEMEHHBIX
TUNoB. IlepBble XOpJOBblie KUBOTHbIE. ’KU3HB B BOJle. DBOJIIOLMS MO3BOHOUHBIX.
[Tpoucxoxaenve ampubuii u pentuauid. IIpoucxoxjeHrue MIeKOMUTAOLUX U TITHL].
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[TpunLMn KaroueBoro apoMmopdo3sa. OcBoeHre 0eCrI03BOHOUHBIMH U TI03BOHOUHBIMU
JKUBOTHBIMM CYIIIN.

Pa3BuTHe )K13HU Ha 3emie 110 3paM U [epuoiaM: apXxeu, MpOTepo30M, Maie030H,
Me3030M, KaiiHo30M. O011jasi XapakTeprCTHKa KMMaTa ¥ TeoJIorMueCcKUX MpOoLiecCoB.
[TosiBieHre U pacliBeT XapaKTePHbIX OPraHM3MOB. YTie00pa30oBaHue: ero YCI0BUS U
BJIMSIHUE Ha Ta30BbIM COCTaB aTMOC(EPHI.

MaccoBble BbIMUpDAaHUSI — 5KOJIOTUUECKHe KPWU3UChI mpoliioro. [IpuuvHel U
C/1Ie[ICTBUSI MacCOBBIX BbIMUPAHUU. COBpEMEHHbId 3SKOJIOTUYECKU KPU3UC, €ro
ocobenHoctu. [Ipobema coxpaHeHus1 OMopa3HO0OOpa3us Ha 3emJie.

CoBpeMeHHasi CHCTeMa OpraHuueckoro mwupa. [IpUHLMNBI KiacCUPUKaLyu
opraHrM3mMoB. OCHOBHbIe CUCTEMaTHYeCKHe TPYIIIbl OPraHU3MOB.

Llemoncmpayuu

[Toprpetsl: ®@. Penu, JI. Cnasianuanu, JI. Ilacrep, U.1. Meunukos, A.N.
OmnapuH, Ibx. XonzeiH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipl 1 cxembl: «Cxema onbita @. Pean», «Cxema omnbita JI. ITactepa 1o
V3yUeHUI0 CaMO03apoXKAeHus )XU3Hn», «Cxema oribita C. Musnepa, I'. FOpu», «39Tanbl
HeOpraHuveckor 3BOJIOLMN», «['e0XpoHOMOrMYecKas 1Kana», «HauanbHble 3Tarbl
OpraHAYecKOM 3BOMIOIMKN», «CXeMa 00pa30oBaHUsI 3YKApHOT IMyTEM CUMOHOTeHe3a»,
«Cucrema >KMBOM TIpuUpOJb», «CTpoeHWe BHpyca», «ApoMopd0o3bl pacTeHHI»,
«Punnoduter», «OmHOK/IETOUYHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE BOZOPOC/IN»,
«Mxn», «[laniopoTHUKM», «l'0/l0CEMeHHble pacTeHus», «OpraHbl LBETKOBBIX
pacTeHuii», «CxemMa pa3BUTUS >KUBOTHOTO MHpa», «ApomMop(do3bl >XUBOTHBIX»,
«IIpocrenive», «KuiieyHONonOCTHbIe», «llnockue uepBu», «YI€HUCTOHOTHE,
«PbI1ObI», «3eMHOBOHBIE», «[Ipecmbikaromyecs», «IITHIb», «MJleKomUTaroIIe»,
«Pa3BuTHe XW3HU B apXeWCKOW 3pe», «Pa3BUTHe >KU3HU B MPOTEPO30MCKOU 3pe»,
«Pa3BuTHe KU3HU B Maje030MCKON 3pe», «Pa3BUTHe >KU3HU B Me3030HCKOU 3pe»,
«Pa3BuTHe >KU3HU B KailiHO30MHCKOM 3pe», «CoBpeMeHHasl CHCTeMa OpraHhuecKoro
MHpa».

ObopydosaHue: TepbapyUH paCTeHW pa3/MUHBIX OTAE/OB, KOJIJIEKI[UU
HaCeKOMbIX, BJla)KHbIe Mperaparbl >KUBOTHBIX, PAaKOBUHbI MOJITFOCKOB, KOJUIEKI[UA
WTJIOKOXKUX, CKesleThl TO3BOHOYHBIX JKUBOTHBIX, Uyuesia TTUI] U 3Bepeld, KOJJIeKI[UU
OKaMeHeJ/IOCTel, TI0JIe3HbIX HWCKOMaeMbIX, MYJ/SDKM OpPraHM4ecKUX OCTaTKOB
OpraHM3MOB.

BupmyanbHas nabopamopHas paboma «MojenvpoBaHye OIbITOB MuJinepa—
FOpu 1o u3yueHnto abBMOTeHHOTO CHMHTe3a OpPraHu4eCcKUX COeJUHeHWM B MepBUUYHON
aTMocdepe».

JlabopamopHas paboma «V3yueHWe ¥ OIHMCaHWE MCKOIAeMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOB»

IMpakmuueckas paboma «V13yueHre 0COOEHHOCTEM CTPOEHUS paCTeHU pa3HbIX
OT[eJIOB».

IIpakmuueckas paboma «V3yueHue 0COOEHHOCTeN CTPOEHUS TTO3BOHOUHBIX
JKAUBOTHBIX».

Tema 7. IIpoucxoxpeHue yejoBeKa — aHTPOIIOreHe3
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Pa3zesnibl 1 3aaur aHTPOIIOIOTMU. MeTo/ bl aHTPOTIOJIOTHH.

CraHOB/IeHWe TpeJCTaB/JIeHUM O TPOMCXOXIEHUM 4YesioBeKa. PemuruosHbie
BO33peHHus. COBpeMeHHbIe HayUHbIe TEOPUU.

CX0ACTBO UesioBeKa C KUBOTHbIMM. CHCTeMaThuecKoe TOJIO’KeHWe 4esloBeKa.
CBuieTeNbCTBa CXO/[CTBA YeJIOBEKA C )KUBOTHBIMU: CPaBHUTETbHO-MOP(OIOTUUYEeCKUe,
sMbpuosioruueckie,  (pU3MOIOro-OMOXUMHUUECKHe,  TOBefieHuUeckre.  OTiduus
yesioBeKa OT YKUBOTHBIX. [IpsIMOXOXK/IeHe ¥ KOMIIEKC CBSI3aHHBIX C HUM TTPU3HAKOB.
Pa3BuTHe ro10BHOr0 MO3ra U BTOPOW CUTHA/IbHOW CHCTEMBI.

Merkyiye cunbl (akTopbl) aHTpOIIOreHe3a: OWOJOTHYeCKHe, COLUabHBIE.
CooTHollieHre 61OOTUUeCKUX U COLMA/IbHBIX ()aKTOPOB B aHTPOTIOreHese.

OcCHOBHbIe CTaZiuM aHTporioreHe3a. PaHHMe dYe/ioBeKOOOpa3Hbie 00e3bsHbI
(TIpOKOHCY/IbI) ¥ PaHHHWE TIOHTU/IBI — OOIIMe TIPeIKH UeI0BeKOOOpPa3HbIX 00e3bsH 1
Jofleld. ABCTPA/IONIUTEKH — ABYHOTWE Mpeaku Jyrofer. UenoBek ymesibli, TepBbie
W3rOTOBJIEHUs OpyAuM TpyJa. YesioBeK NMPsSIMOXOASIIUM U TIePBbIM BBIXOZ, JIFOAEU 3a
nipesenbl Abpuku. YenoBek reiem»0eprckuii — oOIMEM TIpeIoK HeaH1epTaabCKOT0
yesioBeKa M uejioBeKa pa3ymMHOro. YenoBeK HeaH/epTaJbCKUK KakK BUJ, JItOJeu
X0JIOJHOTO KuMara. YesroBeK pa3yMHbIM COBPEMEHHOTIO TUTIa, [IeHUCOBCKUM Ye/IOBeK,
OCBOEHVEe KOHTUHEHTOB 3a npejenaMu Adpuku. [laneoreHeTvKa 1 rajieoreHOMHUKa.

OBOMIOIMSI COBPEMEHHOr0 uesioBeKa. EcTecTBeHHBIE OTOOp B TOMYJISALIUASX
yesioBeKa. MyTal[MOHHBIM TIpoLiecC ¥ noauMop@usM. [TonysuroHHbIe BOHBI, Apen)
T'eHOB, MUTpays U «3(QGheKT 0CHOBATE/Is» B TOIMYJISLIUSAX COBPEMEHHOIO UeI0BeKa.

UYenoBeueckre pachkl. [loHsaTtve o pace. bosblive pacel: eBporieouHas
(eBpa3uiickasi), aBCTpaso-HerpouziHasi (3KBaTOpUa/ibHasi), MOHI0/IOMHast (a3UaTCKo-
amepuKaHCKasi). Bpemss v myTu paccesieHusi 4ejioBeKa Mo TiiaHeTe. EAUMHCTBO
ye/loBeUeCKMX pac. HayuyHas HecoCTOSITe/bHOCTb pacu3Mma. [IpucrocobeHHOCTh
yejioBeKa K pasHbIM YCJOBUSIM OKpY»Karollleil cpefibl. Bnusinue reorpacduueckoi
cpenibl U Apeiida reHoB Ha MOP(dO/IOTHI0 ¥ (DU3HOJIOTHIO UejioBeKa.

MeXIuCIUIUIMHapHble  MeToAbl B ¢u3nueckor  (6HO/IOTHUYeCcKoit)
AHTPOMOJIOTUM. DBOJIFOL[MOHHAS AHTPOIIO/IOTHS Y T1a/Ie0aHTPOMNOJIOTUST Ye/I0BeUeCKUX
nonynasui. buoconuanbHble KCC/IeoBaHUSI TNPUPOABLI YesoBeKa. KccinefoBaHue
KO3BOJIIOLIMK OMOIOrMUeCcKoro M COLMabHOTO B YesloBeKe.

Lemoncmpayuu

Ilopmpemnbi: Y. HapuH, JI. Jluku, .. Porunckuu, M.M. ['epacumos.
Tabauipl U cxembl: «MeTo/bl aHTPOMOJOTHUN», «['0JIOBHOW MO3r uesioBeKa»,
«YemoBekooOpa3Hbie 00e3bsiHbI», «CKeleT ueloBeKa W CKeleT IIMMIIaH3e»,
«PyavMeHTbl ¥ aTaBU3MbI», «/IBWKYILME CU/IbI aHTPOIIOreHe3a», «IDBOJIOLMOHHOe
JIpeBO  uejioBeKa»,  «ABCTpa/ionuTek», «YenoBek  ymenbii»,  «YesoBek
MPSAMOXOASIINMNY, «/JeHrnCcoBCKUM 4YenoBek» «HeaHzepTanmblLbl», «KpOMaHbOHLIBI»,
«[Tpeaxu uenoBeka», «ITaribl SBOJIIOLIUU UeI0BEKa».

ObopydosaHue: MyJIsKH OKaMeHesI0CTeH, TTpeIMeTOB MaTepPUaTbHOU KYIbTYPbl
Npe/IKOB uejioBeKa, pernpoaykiuu (dororpaduu) KapTuH C MHGOJIOTAYECKUMU U
OuOMeMCKUMHM  CIO)KeTaMU  TPOMCXOKJEHWS 4YejioBeKa, ¢oTorpaduyd Haxo/[0K
MCKOIaeMbIX OCTAaTKOB YeJIOBEeKa, CKeJIeT YeloBeKa, MOJe/ib uepera 4YejoBeKa U
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yepera IIMMIIaH3e, MOJeIh KHUCTA YejioBeKa M KUCTHU IIMMIIaH3e, MOJE/IHd Topca
TIPe/IKOB UeJ/IoBeKa.

JlabopamopHass paboma «V3yueHre 0COOEHHOCTEW CTpPOeHHUs CKejieTa
ye/I0BeKa, CBA3aHHBIX C MPSMOXOKIEHUEM».

ITpakmuueckasn paboma «VI3yueHre 3KOJI0TMUeCKUX a/lanTalluii Ye/loBeKa».

Tema 8. JKos10rusi — HayKa 0 B3aMMOOTHOILLIEHUAX OPraHU3MOB U
Ha/JOPraHU3MeHHbIX CUCTeM C OKpY)Kalollel cpeou

3aposkeHre 1 pa3BUTHe 3KOIOTUH B Tpyaax A. ['ymbonbara, K.®. Pynse, H.A.
CeBepiioBa, 3. ['ekkesig, A. Tenciy, B.H. CykauéBa. Pa3ziesnibl ¥ 3aauM 5KOJIOTHU.
CB$I3b 3KOJIOTHUU C APYTMMM HayKaMHU.

MeTtoabl 3kosiorun. IlosmeBble HaOMOAEeHHWS. OKCIIEPUMEHTbI B 3KOJIOTHU:
NIpUpPOZAHBIE U JlabopaTopHble. MopenpoBaHie B 9KOJOTUA. MOHUTOPHHT
OKpY>Karolllel cpe/ibl: TOKa/IbHBIN, perMOHA/TLHBINA U T/100aTbHBIH.

3HaueHWe  SKOJIOTMYECKUX 3HAaHWUM [IJI1  4YeJioBeKa.  JKOJIOTM4ecKoe
MHPOBO33pDeHMEe KaK OCHOBA CBsi3ed uejioBeuecTBa C npupogou. dopmupoBaHUe
9KO/IOTUUECKOU KY/IbTYPhl M 9KOJIOTUUeCKOW TPaMOTHOCTH HaCeJIeHUs.

Lemoncmpayuu

IMopmpembi: A. T'ymbonbar, K.®. Pynve, H.A. CeBepiioB, 3. ['ekkenb, A.
Tencn, B.H. CykauéB. Tabmuipl U cxembl: «Pa3zenbl 3KOA0THN», «MeTo/bl
9KO0/I0run», «CxeMa MOHUTOPHHIa OKPYKatoLLel Cpesibl».

JlabopamopHas paboma «V3yueHrie MeTO/I0B SKOJIOTHUECKUX MCC/IeIOBaHUI».

Tema 9. Opranu3msl 4 cpejja 00MTaHUA

Okosiornueckre (akTOpbl U 3aKOHOMEepPHOCTU WX AevictBus. Knaccudbukaiys
9K0JIOTHYeCKUX (haKTOpoB: abuoThueckue, GUOTHUeCKWe, aHTporioreHHble. OO1iye
3aKOHOMEpPHOCTU [IeHCTBUSI IKOOTUuecKux ¢akropoB. IIpaBwio muamMyMma (K.
[Inpenrenb, FO. JInbux). TonepaHTHOCTb. OBPHUOMOHTHBIE W CTEHOOWOHTHBIE
OpraHH3MBl.

Abuorrueckue GakTopbl. CBET KakK 3KOJIOTUUECKUH dakTop. JlelicTBHUe pa3HBIX
yYaCTKOB COJTHEUHOTO CITeKTpa Ha OPraHW3Mbl. DKOJIOTHUeCKHe TPYIIIbl pacTeHUH 1
JKUBOTHBIX I10 OTHOIIEHHIO K cBeTy. CHrHabHast poJib cBeTa. PoToneproamnsm.

TemnepaTypa Kak 3KoJjiornyeckuii cakrop. [leiicTBue TeMriepaTypbl Ha
opraHv3mbl. [loWKWIOTepMHbIE M TOMONWOTEPMHbIE OpPraHW3Mbl. OBPUTEPMHBbIE U
CTeHOTepMHbIe OpPTraHNu3Mbl

Bra)KHOCTh Kak 2KoJyiorThuueckuii ¢akrop. IlpucriocobsieHrsi pacTeHud K
To/IfiepKaHuio BOAHOTO OanaHca. Knaccudukaisi pacTeHuH 110 OTHOILIIEHHUIO K BO/Ie.
[Tpucrioco6eHyst )KUBOTHBIX K U3MEHEHUI0 BOJHOTO PEXKUMA.

Cpenbl oOWTaHHSI OpPraHMW3MOB: BOJHAas, Ha3eMHO-BO3/yIlIHAsi, TOYBEHHas,
rybuHHasT ~— TIOATIOUBEHHas, BHYTpHOpTraHU3MeHHasl. DU3MKO-XUMHUYECKHe
0Cc00eHHOCTH cpefi 00HMTaHUsS OpraHu3MoB. [Iprcriocob/ieHusT OPraHU3MOB K JKHU3HU B
pa3HbIX Cpefiax.
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buosiornueckve puTMbL. BHelllHWe ¥ BHyTpeHHHe pUTMBL. CyTOuHble U
rofiuHble pPUTMbI. [Iprcroco6/eHHOCTh OpraHW3MOB K Ce30HHBIM HW3MEHEHHUSIM
YCJIOBUM XKU3HMU.

JKuzHeHHbIe hopMbl OpraHru3MoB. [ToHsTHe 0 Ku3HeHHOU dhopMe. JKU3HEHHbIe
dbopMbl pacTeHMi: JlepeBbs, KYCTapHUKM, KYCTapHWUUKH, MHOTOJIETHUE TpaBhl,
offHOJIeTHHe TpaBbl. JKu3HeHHbIe (HOPMbI KUBOTHBIX: THIPOOHOHTBI, re0OHUOHTHI,
a3pobroHThl. OCOOEHHOCTU CTPOeHHs U 00pa3a »KH3HHU.

buoTtnueckue akTopbl. Bubl O6MOTHUECKHX B3aMMO/IeHCTBUM: KOHKYDPEHIUS,
XUILHAYeCTBO, CcuMOMO3 u ero ¢Gopmbl. [lapasuTusm, Koorepaius, MyTyajlu3M,
KOMMeHCau3M (KBapTUPAHTCTBO, Hax/IeOHUYECTRO). HeTtpoduueckue
B3aMMO/IeicTBHS (TorMueckue, hopuueckue, pabpruueckre). 3HaueHHe OMOTUUECKUX
B3aUMOZIEMCTBUM [IIs1 CYII[eCTBOBAHUs OPraHW3MOB B cpefle oburtaHusi. [IpuHIUTI
KOHKYPEHTHOT'O UCK/TFOUeHUSI.

LlemoHcmpayuu

Tabsmuiel ¥ cxeMbl: «3JKojorudeckve ¢GakTopb», «CBETOBOM CIIEKTp»,
«3JKOJIOTUUeCcKre TPYMIbl KUBOTHBIX IO OTHOIIEHUIO K CBeTy», «TeryioKpOBHBIE
JKUBOTHBIE», «XOJIOMHOKPOBHbIE >KUBOTHBIE», «®DHU3MONMOTHUECKe —aJamnTaliu
JKUBOTHbIX», «Cpefibl 00OWTaHUsI OpraHU3MOB», «buHoIOrUUeCKHe  PUTMbI»,
«’Ku3HeHHbIe ¢opMbI pacTeHui», «Ku3HeHHble (POPMbI )KUBOTHBIX», «KOCHCTEMA
IIIMPOKOJIUCTBEHHOTO Jieca», «JDKOCHCTeMa XBOWHOro Jjeca», «Llermu mnuTaHus»,
«XHUIHAYECTBO», «Ilapa3uTu3m», «KoHKypeHIUsS», «CUMO103», «KomMMeHcamm3M».
OO6opyoBaHue: repbapyuy pacTeHHUN W YKUBOTHBIX, ITPUCTIOCOOIEHHBIX K BJIASHUIO
Pa3/IMYHBIX KOJIOTHUYeCKUX (DaKTOpoB, repbapuy CBeTO/IFOOWBBLIX, TEeHE/NOOUBBIX U
TeHeBLIHOC/IUBBIX PACTeHHM, CBeTO/M00VBLIe, TeHe/M00rBbie Y TeHeBLIHOC/UBBIE
KOMHaTHble pacTeHHusi, Tepbapuyd W KOJUIEKIIMA TeIIONOOMBBIX, 3UMOCTONKUX,
MOpO30YCTOMUMBBLIX pacTeHWi, dYyde/ia TTHI] W 3Bepei, repbapuy pacTeHWH,
OTHOCSILIIUXCST K rurpoduraMm, kcepodutam, me3oduTaM, KOMHATHbIe pacCTeHUs
JAHHBIX TPYII, KO/UIEKIIUUA >KUBOTHBIX, OOMTAIOIIUX B pa3HbIX Ccpefiax, Tepbapuu U
KOJJIEKIIMM PAaCTeHUH W >KUBOTHBIX, 00/Ialaf0IIUX UepTaMU TPUCTIOCOOIeHHOCTH K
Ce30HHBIM W3MeHEeHUsIM YCJOBHM >KM3HH, TepOapyuy YW KOJIJIEKI[UHM pacTeHWd W
JKUBOTHBIX Pa3/IMUHBIX >KU3HEHHBIX (hOpM, KOJIJIEKIIUU >KUBOTHBIX, YUaCTBYIOIIUX B
pa3MUHbIX OMOTUUYECKUX B3aUMO/JeNCTBHUSX.

JlabopamopHas paboma «BbisgBneHWe TIPUCTIOCOOEHUM OpPraHU3MOB K
B/IUSTHUIO CBETa».

JlabopamopHasa paboma «BbigBIeHWe TIPUCIIOCOOTEHWM OpPraHU3MOB K
BIIUSTHUIO TeMIIepaTyphD».

JlabopamopHasa paboma «AHaToMHUUeCKre 0COOeHHOCTH paCTeHHM M3 Pa3HBIX
MeCT».

Tema 10. JKo/10rus BU/I0B U NOMY/IALMH

OKOJIOTUUeCKHe XapaKTePUCTUKU MOy Iiyd. [Tonynsius Kak 6rooruueckast
cuctema. Posib HEOJHOPOAHOCTU cCpefibl, (pusnueckux OapbepoB UM 0ocobeHHOCTeH
6uonoruyd BUZOB B (OPMUPOBAHWM MPOCTPAHCTBEHHOM CTPYKTYPhI ITOMYJISLIUM.
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OCHOBHBI€ TTOKa3aTesiy MOMyJISLUN: YUCIeHHOCTb, TZIOTHOCTh, BO3PaCTHAs U MOJI0Bast
CTPYKTYpa, pOXKJaeMOCThb, IIPUPOCT, TeMII pOCTa, CMEPTHOCTb, MUTPaLIUS.

OKoJioruueckass CTpPyKTypa Tmonyasiuuu. OLieHKa YKC/IeHHOCTH TIOIYJISLUY.
NvHaMmuka momysisiiuu W e€ pery/siuys. buoTuueckuid TOTeHUMAN MOMYJISLIUU.
MogenvpoBaHve IWUHAMUKWA MONYJSLUA. KprBble pocTa UMC/IEHHOCTH TOMYJISLUU.
KpuBble BbDKMBaHUS. Peryssiuss 4YUCIEHHOCTH MOMNYJSLUKM: PoJib  (DaKTOPOB,
3aBUCALLIUX M He 3aBUCSIIMX OT MJIOTHOCTU. JKOJIOTMYeCKUe cTpaTterud BUioB (r- u K-
CTpaTeruu).

[Torsitue 006 3Kojorvyeckod Huile BuAa. MectoobutaHwe. MHoromepHas
MoO/ie/ib 3Kosiornueckor HulM [>x. M. XaTuvHCOHa. Pa3mMepbl 5K0OJI0rMyecKou HUILIY.
[ToTeHUManbHas U pean30BaHHAs HULLN.

Bup kak cucrema monyasnud. Apeanbl BUAOB. BHIbI M KX >KU3HEHHbIE
CTpaTeruu. JKOJIOTUYeCKre SKBUBAIEHThI.

3aKOHOMEPHOCTH MOBeeHUSI U MUTPALIUM )KUBOTHBIX. BHOI0TUecKre nHBa3un
Yy’>KepOJHbIX BU/OB.

Lemoncmpayuu

Ilopmpembi: [IHx.V1. XaTUUHCOH.

Tabauybl u cxembl: «DKOJIOTUYECKHE XapaKTePUCTUKWA  TOMYJISLIUN»,
«[TpocTpaHCTBeHHasi CTPYKTYypa MONyJIsLUN», «Bo3pacTHbie MUpaMu/Ibl MOy /IS,
«CKOpOCTh 3acejieHUs1 TIOBEPXHOCTU 3eMJ/IM pas/IMyHbIMU OpraHusMamm», «Mogesb
9KoJIornyeckou HuIu k.M. XaTuhuHCOHa».

Ob6opyodoeaHue: repbapyy pacTeHUH, KOJIJIEKIIUY )KUBOTHBIX.

JlabopamopHas paboma «IIpucriocoO6neHust CeMsIH PACTEHHM K pacCesIeHHIO».
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Tema 11. JKo/10rus co00IeCcTB. IKO/JI0rHYECKHE CHCTeMbI

CoobiujectBa opraHu3moB. buoiieHo3 u ero crpykrypa. CBs3u Mexzay
opraHvi3MamH¥ B OHoILIeHO3e.

OKocHucTeMa Kak OTKpbITasi cucteMa (A. Ik, TeHcmn). @yHKIMOHa/IbHBIE 6/I0KH
OpraHM3MOB B KOCHCTeMe: TMPOJYLIeHTbl, KOHCYMeHThbI, peAyLeHThl. Tpoduueckre
ypoBHH. Tpoduueckue 1ienu u ceTd. A6rotrueckre 6710k 3KocHucTeM. [T0UBBI U UJTBI
B 3KocrcTeMax. KpyroBopoT BelecTB U MOTOK SHEPTrUM B 3KOCHUCTEME.

OCHOBHBbIEe MOKa3aTe/n 5KOCUCTeMbl. bromacca v mpoAyKuusi. DKOJIOruyeckKre
MUpaMU/bl yKcesi, 6MoOMacChl U SHePrHUu.

IvHamuka »3KocucteM. Karactpoduueckuve mepecTpolikd. DiyKTyarum.
HampaBsieHHble 3aKOHOMeEpDHbIE CMeHbI COOOIeCTB — CyKieccuu. [lepBUuHble U
BTOPUYHbBIE CYKL[eCCUU U UX TIPUYMHBI.

AHTpOTIOTeHHbIe BO3Z[EUCTBUS Ha CyKieccuu. KimMakcHoe cooOI1iecTBo.
bropa3Hoobpasre ¥ TIOIHOTa KPYroBOpPOTa BeIeCTB — OCHOBA YyCTOWYMBOCTH
COO0O0IIIeCTB.

[Ipypo/iHbIe 5KOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCUCTEMBI MOped U
OKeaHOB. JKOCUCTeMbl TYHJIp, JIeCOB, CTemned, MNyCTbiHb. AHTPONOreHHbIE
9KOCUCTeMBbL. ATpo3KocucTeMa. ArpoLieH03. Pa3nuuusi Mex1y aHTPOMNOTeHHbIMUA U
TIPUPOJHBIMU SKOCUCTEMAMMU.

YpboskocucTembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteM. ['opo/ickas iopa
1 ¢ayHa. CuHaHTpoOMNuM3aLus ropoAckor ¢ayHbl. bronoruyeckoe v xo3siCTBEHHOE
3HaueHWe arpo3KOCUCTeM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTU (POPMHUPOBaHUSI OCHOBHBIX B3aUMO/IEICTBUI OPraHU3MOB B
sKocucTemax. Ponb KackagHoro s dekra u BUA0B-31U(PUKAaTOPOB (K/IHOUEBLIX BU/IOB)
B (DyHKLIMOHUPOBaHUU 3KOCUCTeM. [lepeHOC SHepruu U BelleCTB MeXy CMeXHbIMU
5KOCHUCTEMaMU. Y CTOMUMBOCTb OPraHW3MOB, TOMYJ/SIAA U SKOCHUCTEM B YCIOBUSX
eCTeCTBEHHbIX U aHTPOIOTeHHbIX BO3EUCTBUM.

MexaHu3MbI BO3/IEMCTBUS 3arpsi3HEHUN pa3HbIX THUIIOB Ha CyOOpraHW3MeHHOM,
OpPraHU3MEeHHOM,  TIOMYJ/ISIUMOHHOM U 3KOCUCTEMHOM  YPOBHSIX,  OCHOBBI
9KOJIOTUUECKOT0 HOPMUPOBAHUSI aAHTPOIIOT€HHOTO BO3JAeUCcTBUsS. MeTogoorus
MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX SKOCUCTEM.

Lemoncmpayuu
Ilopmpembi: A.JIx. TeHcm.
Tabauypbl u CXeMbl: «CTpyKTypa buorieH03a», «DKOCHCTeMa

IIMPOKOJIMCTBEHHOTO Jieca», «JKOCUCTEMa XBOMHOro jeca», «®PyHKIHOHaIbHbIE
TPYMIbl OPTaHKU3MOB B 3KocHcTeMe», «KpyroBopoT BelijeCTB B 3KocucTeMe», «Lleru
nuTaHus  (macTOWIHAs, JeTpUTHas)», «OKOJIOrHueckas IMHpaMHAa UKCes»,
«JKoJioruyeckasi TvpamMuza Oromacchl», «DKOJIOTHYeCcKasi MApamMHia SHepPrun»,
«Ob6pa3oBanHue 6osota», «[lepBuuHasi cykiieccusi», «BoccraHoB/eHWe jieca roce
nokapa», «JKOCHCTeMa o03epa», «ArpoLeH03», «KpyroBopoT BellecTB U TOTOK
SHEepPTUU B arporieHo3e», «[Ipumepsl ypboskocucTemM».

ObopyoogaHue: repbapyy pacTeHUM, KOJIJIEKIIMA HAaCeKOMBIX, Uydesia MTUL] U
3Bepeli, repbapyy Ky/JbTYPHBIX U [UKOPACTYIIMX PacTeHWM, akBapuyM Kak MOJesb
9KOCUCTEMBI.
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Ipakmuueckas paboma «VI3yueHue 1 oricaire ypboo3KoCHCTEMBI».

JlabopamopHass paboma «W3yueHWe pa3HOOOpa3us MeJKUX ITOYBEHHbBIX
Y/IeHUCTOHOTHX B PA3HBIX 9KOCHCTEMAX».

OKcKypcusi «DKCKypCcUss B THUNHWUHBIM OuoreorjeHo3 (B AyOpaBy, Oepe3HsiK,
eJIbHYK, Ha CYXO/[0JIbHBIM WM MIOMMEeHHBIN TyT, 03€p0, 60/10TO)».

OKCKypcusi «3JKCKYpCUsi B arpo’KOCUCTeMy (Ha Tiojie WM B TelJIMUYHOEe
XO03SIICTBO)».

Tema 12. buocdepa — riiobasibHass cucremMa

buocdhepa — obOmerviaHeTapHasi 000ji0uka 3eM/IM, T[le CYIeCTBYeT WM
CylllecTBOBasia >Ku3Hb. Pa3BuTHe mpezcTaBieHuii o 6uocdepe B Tpygax . 3rocca.
Yuennie B.U. BepHazackoro o 6uoctepe. Ob6sactu 6uochepsr u eé cocraB. JKuBoe
BelriecTBO 6rocdepsl U ero PyHKIUU.

3aKOHOMepHOCTU CylilecTBOBaHUsI Ouocdepbl. OcobeHHOCTH OuUochepbl Kak
riobanbHOM 3KocucTeMbl. [IuHamMuuyeckoe paBHOBecwe B Ouocdepe. KpyroBopoTbl
BeIIeCTB U OMOTreoXrMHUUeCKUe 1UKIIbI (YI/iepoja, a30Ta). PUTMUYHOCTE SIBJIEHWM B
buocdepe.

3oHanmpHOCTEL 6rocdepsl. [ToHsiTHEe 0 6GriomMe. OCHOBHBIE OMOMBI CYIIIU: TYH/IPA,
XBOMHBIE Jleca, CMelllaHHbIe W IIMPOKOJ/IMCTBeHHbIe jieca, CTeNM, CaBaHHbI, IMyCThIHMU,
TPOIUUeCKHe jieca, BbICOKOTOphsi. KimMar, pacTuTenbHBIN U )KUBOTHBINA MHUP OMOMOB
CYLLIHN.

CTpyKTypa ¥ (YHKLUSI KUBBIX CUCTeM, OLleHKa UX PeCypCHOT0 MoTeHI1ana u
6uocdepHbIX QYHKIUH.

Llemoncmpayuu

INopmpemni: B.. BepHagckui, 3. 3rocc.

Tabauybt u cxembl: «I'eocdepsl 3emnu», «KpyroBopoT a3oTa B Tpupoje»,
«KpyroBopot yryiepoga B 1mipupozie», «KpyroBopoT Kuciopoja B TIPUPOJE»,
«KpyroBopoT Bozibl B pupozie», «OCHOBHBIE OUOMBI CYIIIN», « KIMMaTHuecKkue rosica
3emmn», «TyHppa», «Taiira», «CMmellaHHbld jec», «IIIMPOKOIMCTBEHHBIA J1€C»,
«Crernb», «CaBaHHa», «IlycTbiHs», « Tponuueckui gec».

Ob6opyzoBaHue: repbapyy pacTeHui pa3HbIX OMOMOB, KOJIJIEKLIMN )KUBOTHBIX.

Tema 13. UennoBek u OKpy)karwias cpeja

OKoJIorTUuecKre KpU3uChl U UX TIPUUMHBL. Bo3zelicTBUe uesoBeka Ha buocdepy.
3arpsisHeHHe BO3AyLIHOM cpefbl. OxpaHa BO34yXa. 3arpsi3HEHHWEe BOJHOU CpeJpbl.
OxpaHa BOAHBIX pecypcoB. PaspyiieHne mnousbl. OxpaHa IIOYBEHHBIX pPeCypCOB.
M3MmeHeHue Kiivmara.

AHTpONOreHHOe BO3/IeKICTBUE HAa PACTUTE/IbHBIM U >XMBOTHBIM MMp. OXpaHa
pPacCTUTEIbLHOTO M JKUBOTHOrO Mupa. OCHOBHbIE TIPUHLUIIBI OXpaHbl MPUPOJBL.
Kpacaple kuHurn. Ocobo oxpaHsemble mnpupogHbie Tepputopun (OOIIT).
Boranuueckue cazibl U 300/710TUUECKUe TTapKHU.

OCHOBHbIE TIPUHIMITBI YCTOWUYMBOIO pa3BUTHs YeJ0BeYeCTBAa M MPUPOJbI.
ParioHanibHOe TIPUPO/IOTIO/Ib30BaHNe U coXpaHeHHe OMOIoruyeckoro pa3HooOpasus
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3emmu. OOmMe 3aKOHOMEPHOCTH  TJI0OAnmbHBIX — 9KOJOTHUYECKMX  KDPH3KCOB.
Oco6eHHOCTH COBpEMEHHOT'0 KpPH3KCa 1 eT0 BepOsiITHbIE TI0C/IeICTBHSI.

Pa3BuTHe MeTO/I0B MOHUTOPHHIA Pa3BUTHS OMIACHBIX TEXHOT€HHbBIX MPOL[eCCOB.

CucremMHBIe  WCCAeIOBAHUSI  Tepexofia K  pecypcocOeperaroiied U
KOHKYPEHTOCITOCOOHOM 3HepreTHKe. brosiornueckoe pasHooOpa3ue v OGHOpeCcypChl.
HarmonanpHbele  MH(OPMALIMOHHBIE  CHUCTEMBI, O0ecreudBarolfyde JOCTyN K
vHbOpPMaIlMM 10 COCTOSIHUIO  OT/AeNbHBIX BHAOB U  3KOocucTeM. (OCHOBBI
9KOpeabUuTallMi  9KOCUCTeM U Croco0oB 60prObl € OHMOMOBpEX/EeHUSIMHU.
PeKOHCTPYKILMSI MOPCKUX U Ha3eMHBIX 3KOCHUCTEM.

Llemoncmpayuu

Tabauybl u cxembl: «3arpsi3HeHre aTMochepbl», «3arps3HeHre TUAPOCheph»,
«3arpsisHeHue MouBbl», «IlapHUKOBLIM 3ddekT», «Ocobo oxpaHseMble TIPUPOJAHBIE
TePPUTOPHUH», « MO/ YIIPaBIsIeMOr0 MHUPa».

ObopydosaHue: dotorpadry OXpaHseMbIX PACTeHUN W YKUBOTHBIX KpacHoit
kHUru Poccutickon ®@enepanuy, KpacHol KHUTH peryvoHa.

HJIaHHPYEMBIe pe3y/JIbTdTbl 0CBOCHUSA y‘-IEﬁHOl"O npeaMmera «buonorus»

JINUHOCTHBIE pe3y/jbTaTbl

®I'OC COO ycraHaBnuBaeT TpebOBaHUWS K pe3yJbTaTaM OCBOEHUs
oOyyJaroIMMHUCS  TIporpaMM  cpefiHero obOiilero  oOpa3oBaHUsA: JIMUHOCTHBIE,
MeTallpeaAMeTHbIE U TTDEeMETHBIE.

B cTpyKType JMMUHOCTHBIX pe3y/IbTaTOB OCBOEHMS MPOTrpaMMbl 110 OHOJIOTUH
BbIZIeJIeHbI CJ/IeYIOIHe COCTaBJISIOIIMEe: OCO3HaHHEe OOYYaroIMMMCS POCCHUHCKOMN
I'Pa’K/IaHCKOW MAEHTUYHOCTU — TOTOBHOCTU K CaMOpa3BUTHIO, CAMOCTOSITETbHOCTH U
CaMOOTIpe/ie/IeHHI0, Ha/TMUKe MOTUBAIMHU K 00yUeHHI0 OMOJIOTHH, 1je/ieHarpaBIeHHOe
pa3BUTHE BHYTPEHHUX YOEXKIEHWM JTMUHOCTH Ha OCHOBE K/IFOUEBBLIX I[€HHOCTEM M
WCTOPUYECKUX TPaAWLIKA pa3BUTUA OUONOTUUECKOTO 3HAaHUs, TOTOBHOCTh U
CriocobHOCTh 00yUaroIUXCsl PYKOBO/ICTBOBATLCS B CBOEM ZIeSITe/TbHOCTH 1IeHHOCTHO-
CMBIC/IOBLIMH YCTaHOBKaMH, TPUCYIIIMMHU CHCTeMe OHOoJ/IorHyeckoro obpa3oBaHUS,
Ha/IMuMe TPaBOCO3HAHHUS IKOJIOTHUECKOW KYIbTYpbI, CITOCOOHOCTH CTaBHUTb I[eIM U
CTPOUTH >KU3HEHHbIE I/IaHBbl.

JINUHOCTHBIE pe3ybTaThl OCBOEHUSI TIPOTrPaMMbI 110 OHMOIOTMM JJOCTUTalOTCS B
eJMHCTBE yq66HOﬁ U BOCIMTATEILHOU AedATe/JIbHOCTM B COOTBETCTBUU C
TPaJULMOHHBIMA POCCUMCKUMU COLIMOKY/IbTYPHBIMU, WUCTOPUUYECKUMH U [YXOBHO-
HPABCTBEHHLIMHU I1[€HHOCTSIMH, MPUHATBIMHA B 0O0I[eCTBe IIpaBW/aMH W HOpPMaMH
TOBeZIEHUs W CIOCOOCTBYIOT TMpOIjeccaM CaMOIIO3HAHUS, CaMOBOCITUTAHUS U
CcaMOpa3BUTHSI, Pa3BUTHsI BHYTPeHHeH MO3ULIMM JIMYHOCTHU, MTaTPUOTHU3MA U YBa)KeHUS
K 3aKOHY U TPaBOMOPs/IKYy, Ue/ioBeKy TpyJa U CTapiiieMy ITOKOJIeHHI0, B3aUMHOI'0
yBakeHUsI, OepeXXHOTO OTHOIIeHWs K KY/JbTYPDHOMY Hac/JeAWi0 W TPaAULIUAM
MHOTOHAL[MOHAIbHOTO Hapojia Poccuiickon ®efepaliiy, NpuUpoJe U OKpY>Karolleu
cpege.

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHUsT yueOHOTro npeameTa «bromorus» Jo/mHKHbBI
OTpa)KaTb TOTOBHOCTh U  CIIOCOOHOCTH  OOYUaroIUXCs PYKOBOJCTBOBATHCS
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chopMUpOBaHHOM BHYTPeHHel T03uljuell JHUYHOCTH, CHUCTeMOM I|eHHOCTHBIX
OpHeHTallU{,  TIO3UTHBHBIX  BHYTPEHHMX  yOeXJeHUi,  COOTBETCTBYIOIIUX
TPA/IAL[MOHHBIM 1[eHHOCTSIM POCCUMCKOT0 0011]eCTBa, paCIIMpeHre }KU3HEHHOTO OTTbITa
W ONbITa JesiTeIbHOCTA B TIpOLlecce peasu3aliiM OCHOBHBIX HarlpaB/IeHUU
BOCIIUTATE/IbHOU [1eITeIbHOCTH, B TOM UYUCJIE B YACTH:

IPa’K/IaHCKOT'0 BOCIIUTAHUS:

- copMHUPOBaHHOCTh TPAXKAAHCKOM TMO3UI[MK 00yUaroIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO UJleHa POCCHUMCKOTr0 00IIeCTRBa;

- 0CO3HAHKe CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTeH, yBa)KeHHe 3aKOHa
Y TIPABOIOPSIAKA;

- TOTOBHOCTh K COBME@CTHOM TBOPUECKOM /lesITe/TbHOCTH MPH CO3/JaHUM yueOHBIX
MPOEKTOB, pellleHWH yueOHbIX W  TI03HABAaTeNbHBIX  3ajlady,  BBIIOJIHEHUH
O6uroorNUeCKUx 3KCTIIepUMeHTOB;

- CToCcoOHOCTD OTIpe/ie/ISITh COOCTBEHHYHO TIO3ULIHIO TT0 OTHOIIIEHUIO K SIBJIEHUSIM
COBpeMEeHHOMU YKU3HU U 00BSICHSTD eé;

- yMeHHe yUWTBhIBaThb B CBOMX JEUCTBUSX HEOOXOAUMOCTb KOHCTPYKTHBHOTO
B3aUMOZIEMCTBUS JTIO/Iel C pa3HbIMH yOeXIeHUsIMU, KYJbTYPHBIMU IIEHHOCTIMH U
COLMaIbHBIM T0JI0KEHHEM;

- TOTOBHOCTb K COTPYJHMYECTBY B TIpOLjecce COBMECTHOTO BBITIOJIHEHUS
y4eOHbIX, TT03HaBaTeIbHBIX U UCC/IeZIOBATe/IbCKUX 3a/lau, YBaKUTETbHOTO OTHOIIIEHUSI
K MHEHHUIO ONMOHEHTOB MpH OOCY>KJeHUM CIIOPHBIX BOIPOCOB OMOIOrMUeCKOro
coJlep>KaHus;

- TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU /leTe/IbHOCTH;

2) TaTpPUOTHUUYECKOT'O BOCIIUTAHUS:

- cpopMMPOBAHHOCTh POCCUMCKOM I'PaXk/IaHCKON UeHTUYHOCTH, IaTPUOTU3Ma,
YBa)KeHUsI K CBOeMY HapOJy, UyBCTBa OTBETCTBEHHOCTH Mepes PoAuHOU, ropA0CTH 3a
CBOM Kpau, CBOK PoauHy, CBOM S$3bIK M KYJbTYpy, IpOIUIOE U HaCToslee
MHOTOHAI[MOHAILHOTO Hapoza Poccuy;

- 1JeHHOCTHOE OTHOIIeHHEe K TTPUPOJHOMY HaC/Ie[IUI0 U TTaMSITHUKAM MPUPO/BI,
JNOCTWXKeHUssM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSX, TPY/IE;

- CrIOCOOHOCTb OlleHWBaTh BKJ/a[l POCCUMCKUX YY€HBIX B CTAHOBJIeHHWE U
pa3BUTHe OMOJIOTUH, TIOHUMaHHs 3HaueHUsI OMOIOTMH B TI0O3HAHWHY 3aKOHOB TTPHUPO/IbI,
B )KM3HU UesioBeKa U COBPEMEeHHOT0 00I11eCcTBa;

- upeiiHast ybeXIEHHOCTh, TOTOBHOCTb K CAy)KeHHt0 M 3aiure OTeuecTBa,
OTBETCTBEHHOCTb 3a ero Cys0y;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

- 0CO3HaHMe JYXOBHBIX [[EHHOCTEeH POCCUMCKOTr0 HAapoZa;

- c(hopMHPOBAHHOCTb HPAaBCTBEHHOT'O CO3HAHUSI, 3TUUECKOT0 TTOBeIeHUS;

- CroCcOOHOCThL OlIeHMBATh CUTYAl[MI0 W TIPUHAMATh OCO3HAHHBIE DellleHUs,
OPUEHTUPYSCh Ha MOPA/IbHO-HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHWe JIMYHOTO BK/Ia/la B TIOCTPOEHHE YCTOMUHMBOTO OYAYIIEero;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM PO/IUTEJISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MIPUHSITHS [[EHHOCTel CeMelHOMN KU3HU B COOTBETCTBUM C TPaJIULIUSIMU
HapozoB Poccuy;
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4) 3CTeTUUECKOTO BOCTIMTAHUS:

- 9CTeTUYeCcKoe OTHOIIIeHHWEe K MHPY, BK/IOUasi 3CTETUKY ObiTa, HAyYHOTO M
TeXHUUECKOTO TBOPUECTBa, CTIOPTa, TPY/a, 001[eCTBeHHBIX OTHOIIEHHUH;

- TIOHUMAaHKe SMOIIMOHA/ILHOTO BO3/IeMCTBYS JKUBOU TTPUPO/IBI U €€ 1[eHHOCTH;

- TOTOBHOCTb K CaMOBBLID@XEHWIO B Pa3HBIX BHJaX HCKYCCTBa, CTPeMJIEHHE
TIPOSIBJISITH KAUeCTBa TBOPUECKOM JINUHOCTH;

5) ¢usnueckoro BOCIUTaHHS, (OPMHPOBAHUS KYJIbTYpPhl 3[0POBbS U
9MOIL[MOHAILHOTO 0/1aroroyuns:

- IOHUMaHKe U peain3aliys 3[0poBOro 1 6e30macHoro obpasa >Kru3Hu (370poBoe
nuTaHue, coO/oIeHe TUTUeHNYeCKHX TIPABU/I M HOPM, COa/laHCUPOBAHHBIM PEXKUM
3aHTMM W OT/AbIXa, PperyjsipHas ¢GuU3MUecKas aKTHUBHOCTh), OepekHOro,
OTBETCTBEHHOTO W KOMITETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (H3UUYeCKOMY M
TICUXUYECKOMY 3/I0POBBIO;

- TIOHMMaHWe I[[eHHOCTA TpaBU/ WHAWBUAYaJbHOTO U  KOJIJIEKTUBHOTO
6e3011acHOTO MOBeIeHNS B CUTYaIUsIX, YIPOXKAIOIIUX 3ZI0POBBIO U KU3HU JTIOZIEH;

- 0CO3HaHHe TOCTeCTBUN W HeNpUATHsA BPeAHBIX NpUBbIUeK (yroTpebieHUs
aJIKOT0J15, HAPKOTUKOB, KYPEeHHS]);

6) TPyZ0BOTO BOCITUTAHUS:

- TOTOBHOCTD K TPYAY, 0CO3HaHHe [IeHHOCTH MAaCcTePCTBa, TPYA0/I00He;

- TOTOBHOCTh K AKTHUBHOW /1eATeIbHOCTH TEXHOJOTMUeCKOH U COI[Ua/IbHOM
HarpaB/IeHHOCTH, CIIOCOOHOCTb WHUIIMMPOBATh, IJIAHUPOBATh M CaMOCTOSITETbHO
BBITTOJIHSIT TAKyIO IeATeTbHOCTD;

- MHTEepeC K pa3nuHbIM chepaM npodecCHoHaIbHOU AeATeNbHOCTH, YMEeHUe
COBepIIIaTh OCO3HAHHBINA BLIOOP OyayIieli mpodeccuy U peasn30BbIBaTh COOCTBEHHBIE
JKU3HEHHbIEe T/IaHbI;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30oBaHMI0 M caM0o0Opa30BaHMIO Ha
TIPOTSDKEHUU BCel XKU3HHU;

7) 9KOJIOTUUYECKOT'0 BOCTTUTAHUS:

- 9KOJIOTUYECKH 1ie/lecoobpa3Hoe OTHOIIIeHHe K TIPUPO/Ile KaK UCTOUHHUKY JKU3HU
Ha 3eMJie, OCHOBe eé CYITI[eCTBOBAHUSI;

- TIOBBIIIIEHWE YPOBHS SKOJIOTMUECKOW KY/IbTYphl: MpPHOOpEeTeHHe OIlbITa
TJIAaHUPOBAHMUS TTOCTYIIKOB 1 OLIEHKH WX BO3MOJKHBIX TTOC/IEZICTBHUM [I7IsT OKpY>Karolei
cpefbl;

- 0Co3HaHHWe TJI00a/bHOTO XapakKTepa 3KOJIOTHYeCKUX TIpobeM W myTed ux
peIeHusT;

- C1TIOCOOHOCTH UCITOMB30BaTh MPUOOpeTaeMble MPU U3YUeHUH OHOJIOTUH 3HAHUS
M yMEHUST TIpU  pelieHud  npobjeM, CBA3aHHBIX C  PALMOHAIBHBIM
TIPUPO/IOTIONB30BaHKeM (COO/TI0/IeHIe TIPaBUJ/I TIOBe/IeHHs B TIPUPO/ie, HallpaB/IeHHBIX
Ha COXpaHeHHe PaBHOBECHS B 9KOCHCTeMaX, 0XpPaHy BHOB, SKOCUCTeM, Orocdepsl);

- aKTUBHOE HeTIpUSTHE JeMCTBUM, IPUHOCSIIAX BpeJ OKPY Kalollei MPUPOIHOM
cpefie, yMeHHe IPOTHO3UPOBaTh HeD/aronpUsTHbIE 3KOJOTHYeCKHe T0C/Ie[CTBUS
TpeIITPUHUMAaeMbIX AeMCTBUM 1 TIPeJOTBpaIiaTh UX;

- HaJIMuKMe Pa3BUTOrO KOJIOTUUECKOTO MBIIIIEHHS], IKOJIOTHUECKOU KYJIbTYPHI,
OTbITA ZIeSITE/IbHOCTUA KOJIOTUUECKOW HAIIPaB/IEHHOCTH, YMEHUST PYKOBO/ICTBOBAThCS
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VMMH B TI03HaBaTe/bHOW, KOMMYHHUKAaTUBHOM U COLIMATIbHOW TIPAKTHKe, TOTOBHOCTH K
Y4acCTHUIO B MPAKTUUECKOU JIesiTe/TbHOCTH SKOJIOTUUeCKOU HallpaB/Ie€HHOCTH;

8) LIeHHOCTU HAYUHOI'0 MO3HAHUS:

- C(pOpMHUPOBAHHOCTH MHPOBO33DEHMSs, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAayKH W OOIIeCTBEHHOM TPAaKTUKH, OCHOBAHHOTO Ha JMasore
Ky/IbTYP, CTIOCOOCTBYIOII[ETO OCO3HAHHIO CBOET'0 MeCTa B TIOJIUKY/IbTYPHOM MHPE;

- COBEpIIIeHCTBOBaHUE $I3bIKOBOM W UWTATe/NbCKOM KY/JIbTYypbl KaK Cpe/CTBa
B3aMMO/IEMCTBUS MEX/Y JIOZBLMH U TIO3HAHUST MUPa;

- TIOHMMaHue crhelupuKd OUOJIOTUM KaK HayKd, OCO3HaHUs e€ pOu B
(GbOpMUpOBaHMK PALIMOHATBLHOTO HAYYHOTO MBILIJIEHUs, CO3[JaHAW  L|eJI0OCTHOTO
npeficTaB/ieHdss 00 OKpy»KarolleM Mupe KakK O eJWHCTBe TMPUPOJbl, uejioBeKa U
o0IriecTBa, B TI03HAHWM TIPUPOJHBIX 3aKOHOMEDHOCTe U pelleHuu Tpobiem
COXpaHeHUsi IPUPOJHOI0 PaBHOBECHSI;

- yOeXKIEHHOCTh B 3HAUMMOCTH OWOJIOTMM [IJIi COBPEMEHHOM I[UBUIU3aI|UH:
obecrieueHrsi HOBOTO YPOBHS Da3BUTHS MEAWIIMHBI, CO3/laHHEe T1ePCIIeKTUBHBIX
OMOTEXHOJIOTHM, CTIOCOOHBIX pelllaTh peCcypCHbIe TTPOOIeMbl pa3BUTHS Uel0BeueCTBa,
TOUCKa IyTel BBIXOJa M3 TJI00anmbHBIX 3KOJOTHUECKUX TIpob/ieM W obecrieueHust
repexo/ia K yCTOMUYMBOMY Pa3BUTHIO, PALJMOHATIbLHOMY MCIIO/b30BaHUIO0 MPUPOHBIX
pecypcoB U (pOpPMUPOBAHUIO HOBBIX CTaH/IJapTOB >KWU3HY;

- 3aMHTEPeCcOBAaHHOCTb B TIOMyYeHHWH OHOJIOTUUECKMX 3HaHUW B Ie/sIX
TIOBBIIIIEHNs 001IIel KyJIbTypbl, eCTeCTBEHHO-HayYHOW IPAMOTHOCTH, KaK COCTaBHOMN
YacTy (PYHKIMOHAIBbHON IPaMOTHOCTH 00y4Jaromuxcsi, GopMHUpYyeMOii TIpU U3yueHrur
O1O0JIOTUH;

- TIOHWMaHWe CYILHOCTH MEeTOZOB MO3HaHUsl, UCIOb3yEMbIX B €CTeCTBEHHBIX
HayKaX, ClTocOOHOCTU MCII0/Ib30BaTh TIOTyyaeMble 3HAHUS [IJIs1 aHa/TM3a U 00bsICHEeHHs
SIBJIEHUM OKPY>Karolllero Myupa YU MPOUCXOASIINX B HEM U3MEHEeHUH, YMeHUe [1e/iaTh
000CHOBaHHbBIE 3aK/TFOUEHUs] Ha OCHOBe HayUHbIX (haKTOB Y MMEIOI[UXCS JaHHBIX C
1[e/TbI0 TI0JTyYeHUs JOCTOBEPHBIX BBIBO/IOB;

- CIOCOOHOCTb CaMOCTOSITE/IbHO KCITO/Ib30BaTh OHOJIOTHUECKHe 3HAHWS [I/Is
pelieHus MpobJieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

- OCO3HaHWe 1IeHHOCTM Hay4YHOW [esiTe/lbHOCTH, TOTOBHOCTh OCYILECTB/STh
TIPOEKTHYI0 U UCC/IeI0BaTebCKYIO AesiTeTbHOCTh UHMBUYA/IbHO U B TPYIIIIE;

- TOTOBHOCTb M CIIOCOOHOCTH K HeINpephIBHOMY 00pa30BaHHIO U
camMoobpa3oBaHUIO, K AKTUBHOMY TIOyYeHWI0 HOBBIX 3HaHWW MO OWOJOTMM B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMHU.

MeTtanpeaMeTHbie pe3y/ibTaThl

MertarpeiMeTHble pe3yJ/bTaThbl OCBOEHHUs yueOHOTO mpeamera «buosorus»
BK/IFOYAIOT: 3HauuWMble [jis  (OPMUPOBAHHS MHPOBO33peHUsT O00YyYaroLuXCs
MEXXIUCLIMTITMHAPHBIe (MeXXIpeJMeTHbIe) OOleHayuHble TIOHSTUS, OTpakarollyie
L[eJIOCTHOCTb HAay4YHOW KapTHUHbl MHpa M CIelU(PUKy MeTOJOB I03HaHW,
WCII0/Ib3yeMbIX B eCTeCTBEHHBbIX HayKax (BelleCTBO, SHeprus, siBjieHWe, MpoLecc,
CUCTeMa, HayyHbld (DaKT, TPUHLMUII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOopus,
ucciiejoBaHue, Hab/moieHre, 3MepeHe, SKCIIepUMeHT U Apyrve); YHUBepcaabHble
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yueOHBIe  fieicTBUS  (TI03HaBaTe/lbHble, KOMMYHUKAaTHBHbIE, DPeTY/ISITUBHbIE),
obecmieurBaroiyie (HopMUpoBaHWe (PYHKIIMOHATbHONW TPaMOTHOCTH M COL[MaTbHOMN
KOMIIeTeHIIMU 00yuaroIuxcsi; CiocCOOHOCTb 00yUaroIIUXCsl UCTI0b30BaTh OCBOEHHbIe
MEXIHUCIIUTITMHAPHBIE, MUPOBO33pDEeHUeCKHWe 3HaHWS W YHUBepCa/ibHble yueOHbIe
JIeMCTBUS B MTO3HABATe/IbHOU U COLIMA/IbHOU MPAKTHKe.

B pe3ynbTraTe n3yueHusi OMOOTMY Ha yPOBHe cpeAHero obirero oopa3oBaHus y
oOyuatorrierocsi 6yayT chopMUpoBaHbI TO3HaBaTe/lbHbIe YHUBepCa/ibHbIe yueOHbIe
JeNCTBYsA, KOMMYHHUKATHBHbIe YHHBepCajibHble yueOHbIe eHCTBUs, Pery/sTUBHbIE
yHUBepcasbHble yueOHble 1eliCTBUS, COBMeCTHasl JAesiTe/TbHOCTb.

[To3HaBaTe/ibHbIE YHUBEPCA/IbHbIE yueOHbIe eCTBUS

basoBble oruueckue JeiCTBUS:

- camMocCTosiTe/lbHO  (OpMy/IMPOBaTh W aKTya/lW3UpOBaTh  IMpo0seMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

- WUCMO0JIb30BaThb MPU OCBOEHWM 3HAHUM TPUEMBI JIOTUUECKOTO MBbILUIEeHUS
(aHanmm3a, CWHTe3a, CpaBHEHUs, KaacCU(UKaI[MH, 0000ITeHNsT), PACKPbIBAaTh CMBIC/
OuvonornuecKUx TOHATUM (BBIJENATh MX XapaKTepHble TPU3HAKH, yCTAHAB/IHUBATh
CBSI3U C JIDYTUMU TIOHSITUSIMUA);

- orpejensaTb ey [AesTe/IbHOCTH, 3a/laBasi TapaMeTpbl M KDPUTEPUU HX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€eHHbIMU LIeJISIMU;

- WCTIO/MB30BaTh OMOJIOTHUECKUe TIOHSTHSA sl 00bsicHeHUSI (haKTOB U SIBJIEHUM
JKUBOU TIPUPO/IbI;

- CTpOMThH JIOTUYECKHWe pacCyX[eHus (UHAYKTUBHbIe, [eAyKTHUBHbIE, TI0
aHa/JIOTWM), BBISIB/ISATb 3aKOHOMEPHOCTHM W TMPOTUBOpPEUUsi B pacCMaTpUBAeMbIX
sIBJIeHUsIX, (DOPMY/IMPOBATh BbIBO/bI U 3aK/THOUEHUS;

- TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe CPe/ICTBA /1JIsl IPe/ICTaB/IeHNsI CyllleCTBeHHbIX
CBsI3el ¥ OTHOIIIeHUH B M3yUaeMbIX OH0/IOTHUeCKHX 00BheKTaX, a TakyKe IIPOTUBOPEeUnid
Pa3HOT0 PO/ia, BISIBJIEHHBIX B PA3/IMUHbIX UHPOPMAILMOHHBIX UCTOUHUKAX;

- pa3pabatbIBaTh IUIaH pellleHus] TPo06/ieMbl C YUETOM aHa/HM3a WMEIOIUXCS
MaTepHaJIbHbIX U HeEMaTepHaJIbHbIX PECYPCOB;

- BHOCUTb KOPPEKTUBHI B [1eATe/IbHOCTb, OLIEHUBAaTh COOTBETCTBHE Pe3Y/IbTaTOB
1]e/15IM, OL|€eHMBaTh PUCKU MOC/Ie/[CTBUM IesITeTbHOCTH;

- KOOP/IMHUPOBATh Y BBITIOJIHATL PabOTy B YC/IOBUSIX peasbHOT0, BUPTYaIbHOTO
Y KOMOWHHMPOBAHHOTO B3aUMO/IeCTBYSI;

- pa3BuBaTh KpeaTHMBHOe MbIIIJIeHWe TpPH pellleHWH >KU3HEeHHBIX Mpobsem.
basoBble ncciefioBaTe/bCKue AeUCTBUS:

- B/IaJieTh HaBbIKaMM yueOHO-MCC/ieloBaTeTbCKOW U TIPOEKTHOM [1esiTeTbHOCTH,
HaBbIKaMHW  pa3pellieHUs  TpoOyieM,  CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITeJTLHOMY TIOMCKY MEeTOZJOB DeIlleHUs1 MPaKTUYeCKUX 3ajad, TTPUMEHEeHUIO
Pa3/IMYHBbIX METO/IOB MMO3HAHUS;

- MCTI0/Tb30BaTh Pa3/IMuHbIe BU/IbI 1eSITEIbHOCTH T10 MOTyUeHUI0 HOBOT'O 3HAHUS,
ero WHTepITpeTalyi, ITpeoOdpa30BaH1I0 U PUMEHEHUIO B YUeOHBIX CUTYalUsX, B TOM
YKC/ie IPY CO3/IaHNUN YUeOHBIX U COIMAIbHBIX TIPOEKTOB;

- (hopmMHUpOBaTh Hay4YHbBIA TUIT MBIILIEHHUS, Bla/leTb HAyYHOW TePMUHOJIOTHUEN,
K/TFOUeBbIMU TIOHSATHUSIMUA Y METO/IAMH;
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- crtaBUTb W (OpMyIMpOBaTh COOCTBeHHBbIE 3aZiaud B 0Opa3oBaTe/bHOU
JesITe/IbHOCTU 1 XKU3HEHHBIX CUTYaIUsIX;

- BBISIB/ISITh TIPUUMHHO-C/IE[ICTBEHHBIE CBSA3M W aKTyaJW3UpOBaTh 3ajauy,
BBIIBUTaTh THUTIOTe3Y e€ pellleHus], HaXOUTh apI'yMEeHThI /Jis 0Ka3aTe/bCTBa CBOUX
yTBEpPKAEeHUM, 3a/jaBaTh MTapaMeTpPhbl M KPUTEPUU PeIIeHHs;

- aHaJM3WpPOBaTh TIOJyUeHHbIe B XOJe pelleHus 3a/laud pe3y/bTarThl,
KPUTHUECKUA OLI€HHUBAaThb MX JOCTOBEPHOCTh, MPOTHO3MPOBATh M3MEHEHHe B HOBBIX
YCJIOBHSIX;

- laBaTh OLI€EHKY HOBBIM CUTYal[UsiM, OL|eHUBaTh MPHOOPEeTEHHBIH OIIBIT;

- OCYIIeCTBJISITh 1ie/ieHallpaB/ieHHbI TIOUCK TepeHoca CpPeACTB U CrocoboB
JercTBUS B MPOQeCcCUOHaIbHYIO Cpefy;

- yMeTb TIepeHOCUTb 3HaHHUS B TI03HABaTe/bHYIO W TPaKTUUYeCKyr 0bsacTu
JKU3HeJesiTe/IbHOCTH;

- yMeTh UHTeTPHUPOBATh 3HaHHWS 13 Pa3HBIX TIPeMETHBIX 00/1acTel;

- BBIIBUTaTh HOBbIe WJeM, TIpejjlaraTh OPUTHMHa/IbHbIE TMOAXOAbI U PellleHus,
CTaBUTH MPOOIEMBI U 3a/laUH, JIOMYCKAIOII1e a/lbTePHATUBHBIE PeIleHMs.

Pabora ¢ nHdopmariueii:

- OPHMEHTHUPOBATHCS B Pa3/IMUHBLIX UCTOUHMKAX WH(MOpMaIMU (TeKCTe yueOHOro
1mocoOus, HAy4YHO-TIOMY/ISIPHOM  JMTepaType, OHWOJOTMYECKWX  CJOBapsAX U
CTIpaBOYHMKAX, KOMITbIOTEPHBIX 0a3ax [JaHHBIX, B VIHTepHeTe), aHa/IW3WPOBATh
MHGOpPMALMIO pa3TMUHbIX BUIOB U (DOPM Mpe/iCTaB/ieHus], KDUTUUECKU OLleHUBaTh eé
JIOCTOBEPHOCTh U HETIPOTUBOPEUMBOCTD;

- ¢opMy/IMpOBaTh 3arpoChl ¥ TPUMEHSTh Pa3/IMuHble METO/bl MPU TOHCKe U
orbope OWosOrHuecKoli WH(pOpMaIMKU, HEOoOXOAUMOM [/ BBIMOTHEHHUS YUeOHBIX
3ajay;

- mpuobpeTaTh OIBIT HCTO/L30BaHUS HMH(OPMALIMOHHO-KOMMYHUKAaTUBHBIX
TeXHOJIOTW, COBEpPIIIEHCTBOBATh KY/IbTYPY AKTUBHOTO WCIIOH30BAaHUS Pa3/TMUHBIX
TIOWCKOBBIX CHCTEM;

- CaMOCTOSATe/IbHO BBIOMpATh ONTHUMA/IbHYIO (OpMy  TIpe/CTaBIeHMUS
Obuonornueckor uHGoOpMaIKU (CXeMbl, rpaduKy, JUarpaMMbl, TaOIULIbI, PUCYHKH U
/ipyroe);

- WCIIO/Mb30BaTh HAYyUHBIA S3BIK B KauecTBe CpejCTBa Ipu pabore C
Obuonoruueckoit  uH(QOpMalLMell: TIPUMEHATb  XUMUYecKue, (Qusnueckue U
MaTemMaTUueCKde 3HaKW M CHUMBOJBI, (QopMmyJibl, abOpeBUaTypy, HOMEHK/IATypy,
MCTI0/Th30BaTh U MPeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHe CPe/ICTBA HaTJIsiJHOCTH;

- BJaZieTh ~ HABBIKAMM  pAClO3HaBaHWs W 3alllUThl  WHGOpMAaILWH,
MHGOPMaI[MOHHOM 6e301aCHOCTH JTMUHOCTH.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUe0HbIe IeHCTBHUS

Oo1enmue:

- OCYIIIeCTB/IATh KOMMYHHKAI[MM BO BCeX cdepax KU3HHU, aKTUBHO yUaCTBOBATh
B JWajziore WA JUCKYCCUU IO CYyIIecTBy oOCy)KaaeMou Tembl (yMeHHe 3a/iaBaTh
BOTPOCHI, BBbICKA3bIBaTh CYXKJEHHSI OTHOCHTEJbHO BBIIIOJIHEHHS IIpejjiaraeMoi
3a/laud, YUYMTHIBAaTb MHTEPeChl M COrJIaCOBAHHOCTH IMO3UI[UM JPYIMX Y4YaCTHHUKOB
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[iasiora Uiy JUCKYCCUN);

- pacrio3HaBaTb HeBepbasnbHble cpefcTBa OOIIeHHs, TIOHUMATb 3HaueHHe
CoLMarnbHbIX 3HAKOB, MPEJIIOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYyaLUid, YMeTb
CMsITYaTh KOH(JIMKTHI U BeCTH TIePeroBOpbI;

- Ba/IeTh pa3/IMUHBIMU criocobamu OOIIeHHs U B3aUMOZENCTBUS, TOHUMAaTh
HaMepeHWUsl APYTUX JTF0/IeH, TIPOSIB/ISTh YBa)KUTE/IbHOe OTHOIIIeHHe K CO0eceJHUKY U B
KOppEeKTHOU (popme opMyIMPOBaTh CBOU BO3pakKeHUs;

- pa3BEPHYTO U JIOTUYHO M371araTh CBOI TOYKY 3peHUs] C HCII0/Ib30BaHHWEM
A3bIKOBBIX CPeJCTB.

CoBMecTHasl ieITe/TbHOCTh:

- TIOHMMAaTh U WCTIO/b30BaTh MPEUMYIIeCTBa KOMaHAHONW U WHAWBU/Ya/TbHOU
paboThI MpU perieHnr OMOIOrHYecKo mpoOsieMbl, 060CHOBBIBATh HEOOXOAUMOCTD
NIpUMeHeHHs TPYMIOBbLIX (HOPM B3aMMO/IeHCTBUS TP PellieHnH yueOHOM 3a/1aum;

- BbIOMpaTh TEMaTHKy U METOJbI COBMECTHBIX JEHCTBUM C yuéToM OOIIMX
MHTEPeCcOB, U BO3MOKHOCTEM KaXKZ0ro ujieHa KOJIJIeKTHUBa;

- TMpUHUMATh Leld COBMECTHOM [IesiTeJIbHOCTH, OpraHW30BBIBaTh U
KOOD/IMHUPOBAaThb JIeHCTBUSI TI0 €€ [OCTYDKeHUIO: COCTaBJISATh TIIaH [IeHCTBUH,
pacripefiesiiTh pPOJIM C YYETOM MHEHMM YUYaCTHUKOB, OOCYX/AaThb pe3yJ/bTaThl
COBMEeCTHOM paboThI;

- OLIeHMBAaTb KaueCTBO CBOEr0 BK/1a/la M KaXKJJOT0 yUaCTHHUKA KOMaH/Ibl B 0011
pe3yJibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

- TipejjilaraTh HOBbIe TIPOEKTHI, OLIEHWBATb HAEeU C TIO3WIUHU HOBHU3HBI,
OPUTMHATBHOCTH, MMPaKTUUeCKOW 3HAUMMOCTH;

- OCYUIeCTB/ISATH TIO3UTHBHOE CTpaTeruyeckoe TIOBeJeHHe B Pa3IAYHBIX
CUTYAI[UsX, TIPOSIBJISATH TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

PeryisaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe e CTBUSA

CamoopraHusanus:

- IICTTO/Tb30BaTh OMOIOrMueCKyie 3HaHUS /1151 BBISIBJIEHUS TTPO0JIEM U UX PelleHusT
B )KM3HEHHBIX ¥ yUeOHBIX CUTYaI[UIX;

- BbIOMpaTh Ha OCHOBE OHOJIOTMUECKHX 3HAHUN Ile/ieBble U CMBICTIOBbIE
YCTAaHOBKU B CBOMX JEMCTBUSIX U TIOCTYMNKax IO OTHOILEHHUIO K >KWBOHW TPUPOJE,
CBOEMY 3/I0POBbBIO U 37I0POBbIO OKPY>KaIOILIUX;

- CaMOCTOSITe/TbHO OCYIIeCTBJISATh TI03HABATe/bHYIO /IeTeTbHOCTh, BBISIB/ISTDH
1po0/IeMbl, CTaBUTb U (OPMY/IHUPOBATh COOCTBEHHBLIE 3aZlaud B 00pa3oBaTe/bHOMN
NesITe/IbHOCTU 1 XKU3HEHHBIX CUTYaIUsIX;

- CAMOCTOSITEe/TbHO COCTABJISITh TI/IaH PellieHus MPo0/ieMbl C YUETOM UMEROIINXCS
pPecypcoB, COOCTBEHHBIX BO3MOKHOCTe! U MPeATIOUTeHUI;

- laBaTh OL[€HKY HOBLIM CHUTYaIUsM;

- pacIIMpsTh paMK{ yueOHOTo TipeiMeTa Ha OCHOBE JIMUHBIX TTPe/ITIOUTeHHH;

- leJlaTh OCO3HAHHBIN BEIOOP, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a
pelleHue;

- OIIeHMBATh MMPUOOPETEHHBIN OIIBIT;
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- crocobcTBoBaTh (HOPMUPOBAHUIO W TIPOSIBJIEHHIO IITMPOKOM 3PYJUIMU B
pa3HbIX 007acTsSX 3HAHWM, TIOCTOSIHHO TIOBBIIIATh CBOW OOpa3oBaTelbHBIA U
KYJIbTYDHBIA YPOBEHb.

CaMOKOHTPO/Ib:

- JlaBaTb OL[€HKY HOBBIM CHUTYyalLdsiM, BHOCUTb KOPPEKTHBBI B J€SIT€/IbHOCTb,
OLIeHWBaTb COOTBETCTBUE Pe3y/IbTaTOB LIeJIsM;

- BJaleTb HaBblKAMU  TI03HABaTeNbHOU pequieKCMM KaK  OCO3HaHUS
COBeplIllaeMbIX JelCTBUM U MBIC/IUTE/bHBIX [TPOLIeCCOB, UX Pe3yJ/IbTaTOB ¥ OCHOBAHUM,
MCII0/Ib30BaTh NMPUEMBI peieKCHU J1/is OL|eHKM CUTYaLuH, Bbloopa BEPHOTO pelleHMs;

- yMeTb OLleHMBaTb DUCKM U CBOEBPEMEHHO IPUHUMATh peIleHds 10 UX
CHWKEHHUIO;

- TNpPUHUMATb MOTHBBI W aprymeHTbl [DYrMX IpU aHa/lv3e pe3yJ/bTaToB
[esiTeNTbHOCTY;

[MpunsiThe cebs U APYTUX:

- IPUHUMATH Cebsl, TTOHUMasi CBOM HeJJOCTaTKU U JOCTOWHCTBA;

- TMpPUWHMMATb MOTHMBBI M apryMeHTbl [ADYTUX IPU aHaju3e pe3y/bTaToB
JesiTeNTbHOCTY;

- TIpU3HaBaTh CBOE TMPAaBO U MPaBO APYTHX Ha OLIMOKY;

- pa3BUBaTh CIIOCOOHOCTH TOHKMMATh MUP C TIO3ULIUU APYTOro YesioBeKa.

IIpeagMeTHBIe pe3y/IbTaThI

[TpemMeTHBIe pe3y/ibTaThl OCBOEHUs COZiep)KaHWs yueOHOTO TipegMeTa
«buonorusi» Ha yryiyb1€HHOM ypOBHe OPUEHTHPOBaHbI Ha obecriedeHre MPOQUILHOTO
oOyuenusi obyuaroiuxcst 6ruosiornyd. OHU BKIFOYAIOT: crieliuduueckye st OM0IOTHH
HayyHble 3HaHUs, YMEHUS U CIIOCOObI AeWCTBUI 10 OCBOEHWIO, WHTeprpeTalud U
npeoOpa30BaHUIO 3HAHUM, BU/bI AeATebHOCTH TI0 TO/yUeHUI0 HOBBIX 3HAHUW U UX
MPYMEeHEeHUI0 B Pa3/IMUHbIX yueOHBIX, a TAK)Ke B peaslbHbIX >KU3HEHHBIX CHUTYal[UsX.
[IpegMeTHbIe pe3y/ibTaThl IIpeCTaB/IeHbl 110 roZjaM U3yUueHuUs.

[IpeameTHbIe pe3y/ibTaThl OCBOeHHWs1 yueOHoro mpeamera «buosorusi» B 10
KJlacce JOJDKHBI OTpakaTh:

- copMHUPOBaHHOCTh 3HAaHHWW O MecTe W ponu OWoNorMKM B CHUCTEMe
eCTeCTBEHHbIX HayK, B (POPMHUPOBaHWM eCTECTBEHHO-HAayYHOU KapTHUHbI MHpa, B
MO3HAHUM  3aKOHOB  TIPUPOJbI W pellleHuH  TpobsieM  paljOHaJbHOTO
TIPUPO/IOTIONB30BaHUs], O BK/IaZle POCCUMCKUX M 3apy0ekKHBbIX yUEHBIX B Pa3BUTHE
010JI0THY;

- B/afieHWe CHUCTeMOW OHOJIOTHYeCKHMX 3HAHWUM, KOTopasi BKJ/IIOUAeT:
OCHOBOTIOJIararoiye 61ooruyecKrie TepMUHBI U TIOHSATUS (>KH3Hb, KJIeTKa, OpPraHu3M,
MeTabo/n3M, romeocras, caMoperysLuys, CaMOBOCIIpOM3Be/ieHue,
HacJIe/ICTBeHHOCTh, W3MEHUYMBOCTb, POCT U Ppa3BUTHE), OHOIOTMUECKHe TeOopuu
(knetounast Teopus T. IlIBanHa, M. IIneiinena, P. BupxoBa, XxpoMOCOMHasi Teopust
HacneacTBeHHocTH T. Moprana), yueHus (H./. BaBuioBa — o 1jeHTpax MHOroo0pa3sust
W TIDOMCXOX/EHHUs1 KY/JIbTYPHBIX pacTeHHi), 3akoHbl (eAnHOO0Opa3usi MOTOMKOB
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TIepBOro TTOKOJIeHUS, pacIlieryieHusi, YUCTOThI raMeT, He3aBUCUMOT0 Hac/iejoBaHus I
MeHnpensi, TOMOJIOTMYECKUX PsJIOB B HaC/JeJCTBeHHOM wu3MeHuuMBoCcTHM H.I.
BaBusioBa), npyUHLUIIEI (KOMILJIEMEHTAPHOCTH);

- B/JaJieHWe OCHOBHBIMM MeTOJAMM HAy4yHOTrO TI03HAHUs, MCIOJb3yeMbIX B
OWoMOTMUeCKUX WCCIeIOBAHUSIX JKUBBIX O0BEKTOB (OIMMcaHue, W3MepeHue,
HabJTI0/IeHue, SKCIIEPUMEHT);

- yMeHHe BbI/Ie/ISITh CYIlleCTBeHHbIe TIPU3HAKU: BUPYCOB, KIETOK IMPOKapuoT U
9YKapUOT, OIHOK/IETOUHBIX ¥ MHOTOK/IETOUHBIX OpPraHW3MOB, B TOM UMcC/ie OaKTepui,
rpuboB, pacTeHUi, KUBOTHBIX U uesioBeKa, CTPOeHUsi OPraHOB U CHUCTEM OPraHOB
pacTeHuH, KUBOTHBIX, UeJ0BeKa, MPOLIeCCOB >KH3He e TeIbHOCTH, MPOTeKaroIuX B
OpraHv3Max pacTeHHH, )KUBOTHBIX U Ue/loBeKa, OHM0/IOrTMUecKrX TpoLiecCcoB: oOMeHa
BerjecTB (MeTabo/M3M), TpeBpailleHus SHepruu, OpokeHus, aBTOTPO(HOTO U
reTepoTpo(HOTO TUIMOB TUTaHWS, (HOTOCHHTE3a M XeMOCHHTe3a, MHTO3a, Mel03a,
raMeTroreHe3a, SMOpHoOreHe3a, TIOCTAMOPHOHA/IILHOTO pPAa3BUTHS, pPa3MHOXKEHUS,
WHJUBU/Ya/JIbHOTO pa3BUTHs oOpraHu3Ma (OHTOreHe3a), B3aUMOJENCTBUSI TEHOB,
reTepo3uca, UCKyCCTBeHHOT0 0TOOpa;

- yMeHUe yCTaHaB/IMBaThb B3aWMOCBSI3M MeXKJy OpraHouJaMu K/IeTKM U UX
(bYHKIUSIMH, CTPOEHHEM KJIeTOK Pa3HbIX TKaHeH U NX (PYHKIUAMU, MEXKIY OpraHaMu U
CHUCTeMaM{ OPraHOB y paCTeHHH, >KUBOTHBIX M Ue/IOBeKa U UX (YHKI[UIMH, MEXIY
CUCTeMaMHU OPraHOB U MX (PYHKI[USIMU, MEXK/y dTarlaMHd OoOMeHa BeIIeCTB, TallaMu
KJIETOYHOTO LIMK/Ia M >KU3HEHHBbIX LMK/IOB OPraHM3MOB, 3TarlaMh 3MOpPHOHA/IbHOTO
Pa3BUTHSI, T€HOTUIIOM U (DeHOTHUIIOM, GeHOTUIIOM U (haKTopaMu Cpe/ibl 00HUTaHMS;

- YMeHHe BbISIBJISITh OT/IMUMTe/IbHbIe TIPU3HAKU JKUBBIX CHCTEM, B TOM UHCIIe
pacTeHuH, >KUBOTHBIX U UeJI0BEKa;

- yYMeHHe WCII0/Ib30BaTb COOTBETCTBYIOIL[ME apryMeHThl, OHOJOTHYeCKYIo
TePMUHOJIOTUI0 W CUMBOJIMKY [/isl [JOKa3aTe/lbCTBa POJCTBA OPraHM3MOB pPa3HBIX
CUCTeMaTHUYeCcKUX TPy,

- yMeHHe pelliaTh O1oornuecKye 3a/lauM, BbISB/ISATH TPUUMHHO-C/Ie/ICTBEHHBIE
CBSI3U MEX]y HCCIelyeMbIMUA OHMOJIOTUUECKUMH TIpoLiecCaMi U SIBJIEHUSIMH, JIe/laTh
BBIBO/IbI Y TIPOT'HO3bI HA OCHOBAHUU T0JTyUeHHBIX pe3y/bTaToB,

- yMeHHe BBITIOMIHATL JabopaTopHble U TMpakTUueckue paboThl, COO/IIO/AATH
TipaBu/Ia Mpuy paboTe ¢ yueOHBIM 1 TabOpaTOPHBLIM 000pYyI0BaHUEM;

- yMeHMWe BbIABUTATb TUIOTE3bl, IPOBEPATh UX SKCIepUMeHTa/TbHbIMU
cpeactBamu, GoOpMyIMpys 1ieJib  UCC/Ie0OBaHUs, aHaJM3UpOBaTh I10yYeHHbIe
pe3y/IbTaThl U [leflaThb BHIBO/IbI;

- YMeHHe y4YacTBOBaTh B yueOHO-MCC/e[0BaTe/bCKOM paboTe 1o OHOoJIOTHH,
9KOJIOTUW W Me[HWI[iHe, TIPOBOAWMON Ha 0a3e IIKOMBHBIX HAyUHBIX OOIIeCTB, U
y6/IMUHO Tpe/iCTaB/ISATh TIOTyUeHHbIe Pe3y/IbTaThl Ha YUeHUUeCKUX KOH(epeHIUsX;

-yMeHHe OlleHHMBaTh 3ITUUYECKHe acIeKThl COBPEMEeHHBbIX WCC/e[JoBaHUul B
obmacty OGMOOTUU M MeUIIMHBI (KIOHMPOBaHWe, NCKYCCTBEHHOE OTUIOI0TBOPEHHeE,
HaripaB/ieHHOe M3MeHeHHe TeHOMa U CO3/laHue TPaHCTeHHbIX OpraHu3MOB);

- YMeHHe OCYIIeCTBJISITh OCO3HaHHBIA BBIOOp OyayIei mpodeccroHATLHOM
JesiTeTbHOCTU B 00sacTv OMOJIOTMM, Me[WIIMHbI, OWOTeXHOJOTHH, BeTepUHapUH,
CeIbCKOTO XO03SIMCTBa, TMIIIEBOM TMPOMBIIIIEHHOCTH, YTJyO/sATh TT03HaBaTe/bHbIN
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WMHTEepec, HampaB/IeHHbI Ha OCO3HAHHBINA BBIOOP COOTBETCTBYIOIEH IMpodeccuu U
npojio/bkeHre — Ouosioruueckoro  oOpa3oBaHUSi B OpraHu3alUsiX  CpefHero
npodeCCHOHATHLHOTO U BHICILIETO 0Opa30BaHUSI.

ITpegMeTHBIE pe3y/bTaThl OCBOEHHUSI yueOHoro mpeameta «buomorus» B 11
KJ1acce J0/DKHBI OTPasKaTh:

- chopMHUPOBAHHOCTh 3HAaHWM O MecTe W pPOAM OHOJIOTHHM B CUCTEMe
eCTeCTBeHHbIX HayK, B (JOpPMUPOBAaHUN COBPEMEHHOMW eCTeCTBeHHO-HayUHOW KapTUHBI
MHpa, B TIO3HAaHWM 3aKOHOB TIPUPOJbLI U peIIeHUH 3SKO0JIOTUUeCKUX Ipobsiem
ye/IoBeUeCTBa, a TAK)Ke B PeLleHWH BOMPOCOB palidOHaIbHOTO MPUPOAOII0Ib30BaHuS,
¥ B (JOPMHUPOBAHUM 1IEHHOCTHOT'O OTHOILIEHHsI K TIpUpojie, 0OIeCcTBY, Uel0BeKy, O
BKJIaJle POCCUMCKUX U 3apyOe)KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHeE OHOJIOTHH;

- yMeHHWe BJlafieTb CHUCTeMOW OMOJOrMYeCKMX 3HaHWH, KOTopas BKJ/IOUAeT
orpefieJieHUsT YW TIOHMMaHWe CYIIHOCTH OCHOBOIIOJIAraloIUX —OWOIOTMUeCcKux
TEDMUHOB U TIOHATHN (BUJ, 3KOCHCTeMa, Ouocdepa), Ouomornueckve TeOpUU
(sBosmroLMOHHas Teopust Y. [lapBrHA, CMHTeTUUYeCKash TeOpUsl SBOJIIOLIUU), YUYEHUS
(A.H. CeBeprjoBa — 0 MyTsAX M Harpas/jeHUsX 3Boyonuu, B.M. BepHagckoro — o
buocdepe), 3akoHbI (reHeTUUeCKOro paBHOBecusi k. Xapau u B. BaiinOGepra,
3apojpiieBoro  cxozacrea K.M. Bspa), mpaBwia (mMuammyma FO. JIubuxa,
9KOJIOTUUECKOW TIMpaMH/Ibl 3HEpPruM), ruroTe3bl (rumnore3a «mupa PHK» VY.
'unbepra);

- YMeHUe B/1a/ieTb OCHOBHBIMH METOJaM1 HayYHOT'0 TT03HAHUS, UCI0/Ib3yEeMbIMU
B OMOJIOTHYECKUX HWCCIe/JOBaHUSIX JKUBBIX OOBEKTOB W 3KOCUCTeM (OMMCaHUe,
u3MepeHue, Hab/OZeHWe, SKCIIEPUMEHT), Croco0aMu BBISIBEHUS U OL[eHKHU
AHTPOTIOTeHHbIX U3MEeHeHU! B MPUPO/IE;

- yMeHHWe BBIJIefITh CYyIIleCTBeHHble TIPHM3HAKW: BUZOB, OHOTreOlleHO30B,
9KOCUCTeM U Ouocdepsl, CTabWUMU3UPYIOLETO, [BWXKYIIEr0 W Pa3pbIBAOLLETO
ecTeCTBEHHOTO 0TOOpa, a/uionaTpuueckoro M CHMIATPUUECKOTO BU000pa3oBaHus,
B/WSTHUS [IBYDKYIIAX CHJT SBOTIOLMKA Ha TeHO(OH/, MOy, IPHUCTIOCOO/IeHHOCTH
OpraHu3MOB K cpefie 00WTaHsl, YepelOBaHUsI HAIlpaB/IeHU IBOJIIOL[UH, KPYTOBOPOTA
BeLL[eCTB Y MTIOTOKA SHEPTUH B S5KOCUCTEMAX;

- yMEeHHe YyCTaHaBIMBaTb B3aUMOCBSI3M MeEXy TMpOLIeCCaMUd 3BOJIOLIWY,
JBIDKYIIMMUA CUJIaMM aHTPOIIOreHe3a, KOMIIOHEHTaMM pa3/MYHbIX 3KOCHUCTEM W
TIPUCIIOCOOIEHHSIMUA K HUM OpPTaHKU3MOB;

- yMeHWe BbIB/IATh  OTJWYMTE/bHbIe TIPU3HAKKM  JKUBBIX  CUCTEM,
TIPUCTIOCOO/IEHHOCT, BUJOB K cpefie OOWTaHHUS, aOMOTHUYECKUX U OMOTUUECKHUX
KOMIIOHEHTOB ~ 3KOCHCTeM, B3aWMOCBsI3el  OpraHM3MOB B  COODIIeCTBaXx,
AQHTPOTIOTeHHbIX U3MEHeHUH B 3KOCHCTeMaX CBOe MeCTHOCTY;

- yMeHHMe WCII0/Ib30BaTh COOTBETCTBYIOLME apryMeHTbhl, OHWOJIOTHYeCcKYyIo
TePMHUHOJIOTUI0 ¥ CHUMBOJIMKY [/l [OKa3aTe/bCTBa POJCTBA OPraHW3MOB Pa3HbIX
CUCTeMaTHUYeCKHUX TPYIIT, B3aUMOCBSI3M OPraHWU3MOB M Cpefibl 0OWTaHMS, eJUHCTBA
ye/I0BeUeCKUX pac, He0OXOUMOCTH COXPaHeHUs MHOT000pa3usi BUJJOB U SKOCUCTEM
KaK YCJIOBUSI COCYLL[eCTBOBaHHUS MPUPO/Ibl U Ue/IOBEUeCTBa;

- YMeHUe pelliaTh OHM0/IOTUUecKure 3a/lauM, BLISB/ISATh IPUUMHHO-C/IeICTBEHHbIE
CBSI3U MEX]y HCCIeyeMbIMU OHO/IOTUYeCKUMU TpoLiecCaMy U SIBJIEHUSIMH, Jie/laTh
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BBIBOZIbI M TTPOTHO3bI HA OCHOBAHUH MTOJTyUYe€HHbBIX Pe3y/IbTaTOB,;

- yMeHHe BBITIOJIHATL jabopaToOpHble U TIpaKTHUeCcKWe paboThl, CcobOMOAATH
npaBw/Ia Tipy paboTe ¢ yueOHBIM U JlabopaTOpHBIM 000pyOBaHKEM;

- yMeHWe BBIBUTATb THIOTE3bl, IPOBEPATH WX 3SKCIIePUMEHTA/TbHBIMU
cpeacTBamu, GOpMy/IMpYysd 1ieJib  WCC/Ae0BaHUs, aHAIM3HUPOBaTh ITOTyUeHHbIE
pe3y/IbTaThl U [leflaTh BHIBO/IBI;

- YyMeHMe yudacTBOBaTh B YyueOHO-HCC/e0BaTe/bCKOW paboTe 1o OGuosioruu,
9KOJIOTUM W MeJUI[MHe, TIPOBOAMMON Ha 0a3e IIKOJBHBIX HAyUHBIX OOIIECTB, U
MyO/IMYHO TPe/ICTaB/IATh TIOyYeHHbIe Pe3y/IbTaThl HA YUeHNUeCKUX KOH(epeHIIusX;

- yM€eHHe OlleHUBaTh TUIIOTE3bl ¥ TEOPUH O TIPOMCXOKIAEHNUH KU3HH, Ue/I0BeKa U
ye/I0OBeUECKMX pac, O TMPHUUYMHAX, IOC/AeACTBUSX W CIIOCco0ax TMpeAoTBpallieHus
17100a/TbHBIX U3MeHeHU B 6ruocdepe;

- yMeHHe OCYIIeCTB/ISTh OCO3HAHHBLIN BBIOOP OyayIrel podeccroHaTbHON
JesITe/IbHOCTU B 00/1acTH OUOMOTUM, SKOJIOTUU, TIPUPO/IOTIONH30BaHUS, MeAULIMHBI,
OMOTEXHO/IOTUM, TICUXOJIOTUM, BeTEePUHAPHH, CETbCKOTO XO35WCTBA, ITUIIEBOMN
TIPOMBIILIZIEHHOCTH, YTAyO/iATh TIO3HABATe/NbHBIM HWHTEpeC, HarpaB/IeHHbIM Ha
0CO3HAHHBINA BLIOOP COOTBETCTBYIOIIEH Mpodeccuy 1 POZ0/DKeHe OUOIOrMUeCcKoro
oOpa3oBaHMWss B OpraHU3alUsX CpeAHero IMpo(ecCHOHAIbHOTO Y BBICIIErO
obpa3oBaHus
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TemMaTHueckKoe ryiaHUpPOBaHHeE

Knacc Pazpen/Tema KomuectBO
4yacoB

1. buoJsiorus Kak Hayka 2
2. JKuBbIe CUCTEMbI U UX U3yUYeHHe 2
3. buonorus KneTku 2
4. XuMuruecKasi OpraHm3anusi KJieTKu 8
5. CtpoeHue 1 GyHKLIMU KIETKU 6
6. OOMeH Bell[eCTB U MpeBpallleHre SHePTUH B KJIETKe 8
7. HacnepcrBeHHast MH(OpMaLYs U ee peanu3alysi B KIeTKe 8
8. )KW3HEeHHBIN LUK/ KJIeTKH 4
9. Pa3MHOKeHHe U pa3BUTHE OpPraHrW3MOB 6

10 10. I'eHeTMka — HayKa O HaC/Ae[CTBEHHOCTM U W3MEHUUBOCTU 7
OpraHM3MOB
11. 3aKOHOMEpPHOCTH Hac/IeJICTBEHHOCTH 8
12. 3aKOHOMEpHOCTH U3MEHUUBOCTH 4
13. I'eHeTHKa yesiOBeKa 2
14. Cesiek1jyst OpraHvM3MoB 2
15. BruoTexHOoJIOTUsi U CUHTeTHYecKast OMoJIorust 2
16. CtpoeHue U GYHKIMU OPraHU3MOB 12
17. TToBTOopenue. bakTepuu, rpubbI, JTUIIAWHUKH, PACTEHHS 26
18. TloBTOpeHue. becrio3BOHOYHbBIe JKUBOTHbIE 28
19. O606m1eHue no Kypcy buosorust 10 kimacca 4

Bcero — 136 yacos

1. IToBTOpeHue. [103BOHOYHBIE KUBOTHbIE 14
2. TToBTopeHue. OpraHu3M 4yesi0BeKa U ero 310pOBbe 12
3.3apokJeHrue U pa3BUTUe 3SBOJIIOLMOHHBIX TpeJCTaB/JeHUNA B 4
buosiorum
4. MUKpPO3BOJIIOLIUSA U €€ pe3y/bTaThl 10
5. Makpo3BOJIIOLIUS U ee pe3y/ibTaThbl 6

11 | 6. TIpoucxoseHre KIU3HU Ha 3emrie 8
7. ITpoucxoXk/leHre ye/l0BeKa — aHTPOTIOreHe3 6
8. Dkosorusi — Hayka O B3aMMOOTHOLIEHWSIX OPraHU3MOB U 4
Ha/lOpraHyM3MeHHBIX CUCTEeM C OKPY»Karolllel cpesioin
9. OpraHu3Mbl ¥ cpefia 00UTaHus 8
10. DKonorusi BUJI0B ¥ MOMY/ISILUN 8
11. Skosorusi coobIecTB. JKOJOTHUECKHE CUCTEMbI 10
12. Buocdepa — riobanbHasi cucreMa 6
13. YUenoBek 1 OKpy>Karoljas cpefia 6

Bcero — 102 gyaca
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yqeﬁﬂo-METOAI/I‘IECKOE obecreuenue

Oobs3aTe/nbHBbIE yueOHbIe MaTepUasibl /I yUeHHKa:

1. Buonorus. 10 kmacc: yueb. ans obiieoOpa3oBaT. opraHu3aiuii: yriyo6J.
ypoBeHb / [B. B. I1aceunuk u ap.] ; mox pes. B. B. Ilaceunuka. — 4-e usf., ctep. — M.:
[IpocBerenue, 2022. — 336 c. : wi. — (JIMHUS )XU3HN).

2. Buonorusa. 11 kmacc: yueb. ajis obijeoOpa3oBart. opraHu3aruii: yriy0:.
ypoBeHsb / [B. B. Tlaceunuk u fp.] ; oz peq. B. B. I1aceunuka. — 4-e usg,., crep. — M.:
[Ipocgerenue, 2022. — 320 c. : wi. — (JIMHUS KU3HN).

3. Buonorusi: 10-11-e kjaccel: yriayO/sIéHHBIM YpOBeHb: COODHHWK 3afiau U
ynpakHeHuit: yuebHoe noco6ue / E. H. [lembsitkoB, A. H. Co6oseB. — 4-e u3g., cTep. —
Mockasa: [TpocBeienue, 2022. — 159, [1] c. : un.

MeToauveckue MaTepyasbl A/ yUUTE IA:

1. Pabouast TeTpa/ib 10 6GuoOJIOTUM I ydaluxcst npoduabHbIX 10-11 Knaccos
MeJULMHCKOW HarpaB/ieHHOCTH "Pa3smHokeHne u passutue" /Ilog pex. akag. PAO
H.B. Uebbimera, mpod. A.A. CsucryHoBa. - M.: W3marenbctBo IlepBoro
MOCKOBCKOro MeULIMHCKOr0 yHHUBepcuTeTa MeHU V1.M. CeueHoBa, 2021.

2. Pabouasi TeTpazp mo 6uonoruu Asis yyamumxcs rnpoduibHeix 10-11 kmaccos
MeIULIMHCKOM HaripaB/iieHHOCTH 'JKu3HeHHble (DOpPMbI pacTeHUN W OKpY»Karolias
cpega " /Tlom pen. akaa. PAO H.B. UebGwimera. - M.: M3matenbctBo Ilepeoro
MOCKOBCKOro MeULIMHCKOT O yHHUBepcuTeTa uMeHu V1.M. CeueHoBa, 2021.

3. Pabouasi TeTpagp 1o 6uonoruu s yuamuyxcs mpoduibHbeix 10-11 kmaccoB
MeULIMHCKOM HallpaB/IeHHOCTH "' PacTuTeTbHBIE CHCTEMBI M BOZIHASI Cpefia OOMTaHUS "
/Tlox pen. akax. PAO H.B. UebbimeBa. - M.: U3aatensctBo [lepBoro MocKOBCKOTO
MeJMLIMHCKOro yHuBepcuTeTa uMeHUu M1.M. CeueHoBa, 2021.

4. Pabouasi TeTpagb no 6Mosoruy i yyaiuxcs npobunbHbix 10-11 Knaccos
MeJMLIMHCKOM HarpaB/IeHHOCTU " PacTuTe/ibHble CHCTeMbl WU Ha3eMHO-BO3[YyLUHas
cpena ooutanus " /TTox pen. akaa. PAO H.B. YeOnmiieBa. - M.: 3gatenbctBo [lepBoro
MOCKOBCKOro MeULIMHCKOr0 yHHUBepcuTeTa uMeHu V1.M. CeueHoBa, 2021.

5. Pabouas tetpazap "3oomnorust 6ecrio3BoHounbix" /Ilox pex. akax. PAO H.B.
YebObimea. - M.: W3marenbctBo IlepBoro  MOCKOBCKOTO — MeIHI[MHCKOIO
yHuBepcuteTa uMeHu .M. CeueHosa, 2021.

6. Pabouasi TeTpazib Mo Guonoruu Ajis yuammxcs rnpoduibHeix 10-11 Kmaccos
Me/JULIMHCKOM HarpaB/ieHHOCTH "AfanTaluy aHaMHUM K BoiHOU cpefe " /Tlox peg.
akaz. PAO H.B. YeOpmmeBa. - M.: W3pmarensctBo IlepBoro MOCKOBCKOTO
MeJMLIMHCKOro yHuBepcuTeTa uMeHUu M1.M. CeueHosa, 2021.

7. Pabouas TeTpa/ib 110 Guosioruu s ydammuxcs npoduibHbix 10-11 K1accoB
MeJIUIIMHCKOM HarpaB/JieHHOCTU "AJamnraliM aMHUOT K Ha3eMHO-BO3/yIITHOU
cpene" /Tlom pen. akag. PAO H.B. YeOwmieBa. - M.: M3garensctBo IlepBoro
MOCKOBCKOT0 MeIMLIMHCKOT0 YHUBepcuTeTa uMenu V.M. CeueHoBa, 2021.

8. Pabouasi TeTpazp mo 6uonoruu Asis yuammxcs rnpoduibHeix 10-11 kmaccos
MeUI[MHCKOM HarpaB/ieHHOCTH "MHoroo0pasye U aflanTUBHbIE 0COOEHHOCTH 3Bepeii”
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/Tlop pen. akax. PAO H.B. YeOnmiieBa. - M.: M3marensctBo ITepBoro MoCKOBCKOTO
MeJULMHCKOro yHuBepcuteta umeHu M1.M. CeueHoga, 2021.

9. Pabouasi TeTpazib 110 OMOOTUM i yuaruxcsi mpoduibHbX 10-11 KmaccoB
MeJULIMHCKOM HarpaB/eHHOCTH " PeryyiTOpHble U CEHCOPHbIE CUCTEMbI YesoBeKa
" /Tlox pen. akag. PAO H.B. UebrbimieBa. - M.: M3parensctBo [TepBoro MoCcKOBCKOTO
MeJJMLIMHCKOro yHuBepcuTeTa uMeHUu M1.M. CeueHosa, 2021.

10. Pabouas TeTpa/ib 110 GH0MOTHH /i ydaiuxcsi mpoduibHbix 10-11 Knaccos
MeTUIIMHCKOM HaripaB/ieHHOCTH "Ornopa u ABrkeHue uesioBeka' /Ilof pea. akaa. PAO
H.B. UYeObmmeBa. - M.: M3gatenbctBo Ilepporo MOCKOBCKOTO MeAMIIMHCKOTO
yHuBepcuteTta imeHu V.M. CeueHoBa, 2021.

11. Pabouasi TeTpazb 110 6uonoruu Ajis ydaiuxcs npoduibHbeix 10-11 KmaccoB
MeJUI[MHCKOM HarpaB/ieHHOCTH "CHcTeMbl JKHu3HeoOecrieueHus: uenoBeka” /Ilox peq.
akag. PAO H.B. YeOpmmeBa. - M.: UszgatenbctBo IlepBoro MOCKOBCKOTO
MeJULMHCKOro yHuBepcuteta umeHu M1.M. CeueHoga, 2021.

IIudpossie O6pa3oBaTe/IbHbIE PeCypChl U PeCypChbl C€TH HHTEPHeT:

1. http://old.fipi.ru/ (PenepanbHbIi HWHCTUTYT T[earoruueckux MW3MepeHUi
(PUIIN))

2. http://www.fcior.edu.ru/  (PenepanbHbii  LleHTp  HMH(OPMALIMOHHO-
obpasoBaresibHbIX pecypcoB, PLIVIOP)

3. http://festival.1september.ru/ (PecTuBamb nefarornueckux ugei « OTKPBIThIN
YPOK»)

4. http://www.uroki.net/docxim.htm (/I yurrenss XauMuu ¥ OHM0OJIOTHN)

5. bubnoTeka 1[M(pOBOTO oOpa3oBaTebHOTO KOHTEHTa:
https://urok.apkpro.ru/

6. EquHoe comeprkaHue obiijero oopa3oBaHus https://edsoo.ru/
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https://edsoo.ru/
https://urok.apkpro.ru/
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