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ITOSICHUTEJIbHAS 3AIINCKA

[TporpamMmMa mno yueOHOMy mipeaMeTy «buosorus» (fanee - OMOOrHsS) Ha
ypOBHe cpefiHero obOiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dejiepanbHOTO
3aKoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit @esepaniym»,
dI'OC COO, Konuemnuuy TpernojjaBaHus ydyebHoro mpeamera «buonorusi» u
OCHOBHBIX T10JI0’KeHUH (peiepanbHOM paboueii TpOrpaMMbl BOCITUTAHUS.

CornacHo monioxkeHusim PI'OC COO npodusbHble yuyeOHble MpeaMeThl,
u3yuaemble Ha YryyOJEHHOM YpOBHe, SIBASIOTCS criocobom auddepeHmanym
o0ydyeHMs] Ha YpOBHE CpefHero oO0Iero oOpa30BaHHUSI W ITPU3BAHBI 00ECTIEUHTH
MIPeeMCTBEHHOCTb MEXKJy OCHOBHBIM OOIKMM, CpeJHUM OOIUM, CpeaHUM
rpoecCMOHA/ILHBIM U BBICIIIMM 0Opa3oBaHHeM. B TO ke BpeMsl KaXK/bIii U3 3THX
yueOHBIX TIPeIMETOB [O/DKEH OBbITb OPHEHTHPOBAaH Ha IIPUOPUTETHOE pelleHHe
oOpa3oBaTe/ibHBbIX, BOCMUTATENbHBIX W PAa3BUBAIOIIMX 3aJad, CBSI3aHHBIX C
npodopreHTalell 00yJarIuxcsi U CTUMY/IMPOBaHHUEM HHTepeca K KOHKPEeTHOM
o06/1acTM Hay4yHOrO 3HaHMS, CBSI3aHHOTO C Ouosorveld, MeAUIIMHON, SKOJIOTHEM,
TICUXOJIOTHel, CIOPTOM W/ BOEHHBIM [I€JI0M.

[Tporpamma o yueOHOMY nipegMeTy «broorus» JaéT npeacTaBaeHHe O [e/d
M 3a/lauax u3yueHus yueGHoro mpeameTa «buosorusi» Ha yriayOnéHHOM ypOBHe,
orpefiesisieT 00si3aTesibHOe (MHBAapUAHTHOE) TIpeIMETHOe CO/lep>KaHue, €ero
CTPYKTYpUpOBaHHe [0 pa3jelaM U TemaMm, pacrpejie/ieHMe 10 KJjaccam,
pPeKOMeH/IyeT TI0C/IeZloBaTe/TbHOCTh H3ydeHUs yueOHOTO MaTepuana C y4éTOM
MeXIpeZAMEeTHbIX W BHYTPUIIPEJIMETHBIX CBsi3ei, JOTMKKA yueOHOro ripoliecca,
BO3paCTHBIX 0COOeHHOCTel o0yuaromuxcs. B mporpamme no 6vonoruy peanu3oBaH
TIPUHLIUI TIPEeMCTBEHHOCTHU C U3ydeHreM OHOJIOrMU Ha YPOBHE OCHOBHOT'O 00IIIero
oOpa3oBaHusi, Osarozapss uYeMy TIPOCMaTpUBAeTCs  HampaB/eHHOCTb  Ha
rocsiefiytoiljee  pa3BUTHe OMOIOTMUECKUX 3HAHWM, OPWEHTHPOBAHHBIX Ha
dbopMUpOBaHHe  eCTeCTBEHHO-HayYHOTO  MUPOBO33DEeHMs,  IKOJIOTUYECKOTO
MBIIIIEHUS], TIPe/ICTaB/IeHHH 0 30POBOM 00pase >K13HU, Ha BOCTIUTaHHe OepesKHOT0
OTHOIIIeHUS K OKpY>Karollleld PUpPO/IHOM cpefie. B rporpaMme 1o 6MOIOTHH TaKKe
MoKa3aHbl BO3MOYKHOCTU YyuyeOHOTo TipeiMeTa «buosiorvs» B peanu3aluu
tpeboBaHuii ®I'OC COO K mnIaHUpPyeMbIM JIMUHOCTHBIM, MeTaripeIMeTHbIM U
TIpeIMETHBIM pe3y/ibTaTaM 00yueHUs U B JOPMUPOBAHUH OCHOBHBIX BH/IOB yUeOHO-
M03HABATe/IbHOM  JIeiITe/IbHOCTY  OOYYaroIUXCsl T0  OCBOEHWIO  COZiepyKaHMS
Obuoorrnueckoro 0b6pa3oBaHMs Ha YPOBHE CpeHero obiero oopa3oBaHusl.

YueOHbIM TipeaiMeT «bronorusi» Ha ypoBHe cpejiHero ob6iijero oOpa3oBaHUs
3aBepilaeT 6uosiornyeckoe 0bpa3oBaHue B IIKOJIe U OPUEHTHUPOBAH Ha paciivpeHue
1 yrayOieHre 3HaHUH 00yUaromuxcs 0 JKUBOH MPUPO/ie, 0CHOBAX MOJIEKYJ/IIPHOM U
K/JIeTOUHOW O6Uo0rvu, IMOPHOJIOTHN U OMOIOTUM Pa3BUTHSI, TeHETHKH, CeJIeKI1H,
O1OTEXHOJIOTHH, IBOJIIOLIMOHHOTO YUeHUs U SKOJIOTUM.



V3yuyenne yuebGHOro mnpeamera «buosiorus» Ha yryiyO/ieHHOM YpOBHE
OPHMEHTUPOBAaHO Ha TIOJATOTOBKY OOyYarolUXCsi K TOCeAyIOIIeMy TOTy4YeHUIO
buonornueckoro  obpa3oBaHMs B By3aX W OpraHu3aldsXx  CpeJHero
npodeccroHabHOrO 06pa3zoBaHust. OCHOBY ero cojiepkaHusi COCTaB/IsSieT CUCTeMa
OuvonornueckKUx  3HaHWM, TIOJIyUeHHBIX TIPU  HW3YYeHUH  OOyUaroIMMUCS
COOTBETCTBYIOIL[UX CHUCTEMAaTUUeCKHUX pa3ZiesioB OMOJIOTHY Ha YPOBHE OCHOBHOTO
obiiero obpasoBanus, B 10—11 Kjaccax 3TH 3HaHUS TONYyYarOT pa3BuTHe. Tak,
pacipeHbl U yriaybOsieHbl OWONOTMYecKre 3HAHUS O PACTeHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHWU3Me UYej0BeKa, OOIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIO/THUATE/TbHO BK/TFOUeHbI OMOI0rMuecKre CBeJieHUs MPUK/IaZHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/Ib30BaTh KaK OPUEHTHPbI AJis TOC/IeyIoL[ero
BbIOOpa Tipodeccur. Bo3MokHa Takyke WHTerpalusi OMOIOruyecKux 3HaHUM C
COOTBETCTBYIOIIMUMHU 3HAHUSMU, TO/yUeHHBIMH OOYUarolUMUCS TIpU U3YUeHUH
bu3MKH, XUMUM, reorpadyy U MaTeMaTHKH.

CTpykTypa mporpamMmbl 1o yueOHOMy TmipeaMeTy "Buosorus"” oTpaxkaeTt
CUCTEeMHO-YPOBHEBbIM U SBO/IIOLIMOHHBIN TOAXOAbl K W3y4YeHUI0 OWOIoTuu.
CorsiacHO UM, U3y4aroTCsl CBOMCTBA 1 3aKOHOMEPHOCTH, XapaKTepHbIe JIJisl )KUBbIX
CUCTeM pa3HOT0 YPOBHSI OpraHU3al[iH, BOJIIOLMK OpraHMUecKoro Myupa Ha 3emiie,
coxpaHeHus1 OMoIOrMuecKoro pasHoobpasusi raHeTsl. Tak, B 10 Ki1acce u3yuaroTcst
OCHOBBI MOJIEKYJ/IIDHOW U KjeTOuHoW Ouosioruu, smbpuosiornd u 6Guosioruu
Pa3BUTHS, TEHETUKA W CeJIeKIUUA, OMOTeXHOJIOTUH U CHHTETHUeCKOW OHoJoruw,
aKTya/JM3UPYIOTCS 3HaHUs oOydaromuxcsi mo 6oTaHWKe, 300/I0TWM, aHAaTOMUH,
¢dusmonoruy yenoBeka. B 11 Kjacce W3y4arOTCs 3BOJIIOL[MOHHOE yUYeHHe, OCHOBBI
5KOJIOTUU U yueHue o buocdepe.

YuebHblii  TipeaMeT  «buosorusi»  mpu3BaH  00eCrieunTb  OCBOEHHeE
o0yuarolumMucs OHM0/IOTHYeCKUX TeOPUH U 3aKOHOB, WjleH, TIPUHLIUIIOB U MpaBu/I,
JIeXKALlMX B OCHOBE COBPEMEHHOW eCTeCTBEHHO-Hay4YHOM KapTHHbBI MUPa, 3HaHUM O
CTpOeHUM, MHOroobpasuu U 0COOEeHHOCTSIX KJIeTKH, OpraHu3Ma, MOMyJIsLvH,
Ouo1eH03a, IKOCHUCTEMBI, O BBIJAIOIUXCS HAYYHBIX JOCTV)KEHUSIX, COBPEMEeHHbIX
MCC/IeJOBaHUSIX B OMO/IOTHH, TIPUKJ/IAHBIX acreKTax OMooruuecKux 3HaHun. st
pa3BUTUSI W TOJJep>KaHUs HHTepeca OOydYaromMxcsi K OMOIOTMM Hapsily Co
3HAUYUTEeIbHBIM 00BEMOM TEOPeTUYEeCKOro MaTepuasia B COJlepyKaHUU TPOTrpaMMbl
o 6uosioruy MpeAyCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJIEHUS U Pa3BUTHUS
TOW WM UHOM 06/1aCcTh OBUOOTUM, BK/Ia/IOM OTeueCTBEeHHBIX 1 3apy0eKHbIX YUEHbIX
B pellieHre BaKHEUIINX OMO0I0rMuecKUX U 9KOJ0rMuecKUx mpobsiem.

Lenb u3yuenus: yuebHoro rpegmMeta «brosiorvs» Ha yriy6/1éHHOM ypoBHE —
oB/laZieHe  OOyYaroIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHA/IbHOM
OpraHM3allid JKUBBIX CHCTEM PA3HOr0 paHra U MpuobpeTeHHe yMeHUM
WCIO0/Tb30BaTh 3TU 3HaHUSI B (JOPMUPOBAHMM MHTepeca K oripejie/iéHHON 0b6/acTu



1poecCHOHAILHOM  JIeATe/TbHOCTH, CBS3aHHOM C OWojiorveil, Wik K BbIOOPY
y4ueOHOT0 3aBefieHHs /1JIs TIPO/I0JDKeHHsT OHM0IOrMuecKoro 00pa3oBaHusl.

MocTwkeHWe 1[eIM  HW3ydeHUsT YyueOHoro mnpeamera «buosiorusi» Ha
yriyOIEHHOM YpPOBHe 00ecrieurBaeTCsl pelieHreM CieyIoIuX 3azau:

OCBOeHHe 00YJarIMMHUCA CUCTeMbl OMOIOrMYeCKUX 3HaHWM: 00 OCHOBHBIX
OuroorNUeCcKUx TeopusiX, KOHLETIUSIX, TUToTe3ax, 3aKOHaX, 3aKOHOMEePHOCTSIX U
TIpaBH/IaX, COCTABJISIOIINX COBPEMEHHYIO eCTeCTBEHHO-HayUHYI0 KapTUHY MHpa; O
CTPOEHWM, MHOTro00pa3vM W OCOOEHHOCTSIX OMOJOrHYecKMX CHUCTeM (K/eTKa,
OpraHu3M, TOMyJISIus, BU, OroreoiieHo3, buocdepa); 0 BbIJAIOIUXCSA OTKPBITHSIX
Y COBpeMeHHBIX UCC/IeIOBaHUsIX B OH0JIOTHY;

O3HAKOMJIEHHE OO0YYaroIuXCsi C MeTOJaM{ TIO3HAHMS JKUBOW TTPHUPOJIbI:
HCC/IeJOBaTe/IbCKUMA ~ METOZlaMHM  OMOJIOTHYeCKMX HayK  (MOJIeKY/ISIpHOU |
KJIeTOUHOW OMO/IOTUH, SMOPHUOIOTUN 1 OUOOTUM Pa3BUTHSI, TEHETHUKHU U CeJIeKIIUH,
OMOTEXHO/NIOTUM UM CHHTETUUeCKOW OHO0JIOTHH, T[1a/IeOHTOJIOTUH, 3KOJIOTHH);
METO/IJaMH CaMOCTOSITeJTbHOT'O TIPOBeJIeHUs] OHMOIOTMUeCKHUX HWCCIeI0BaHUN B
naboparopui W B Tipupojfie  (HaOmojeHue, W3MepeHHe, SKCIIePUMEHT,
MO/le/IMpOBaHue);

oB/laZieHWe OOyUarol[UMHUCS  YMEHUSIMH: CaMOCTOSITe/TbHO  HaXO/HTh,
aHA/IM3UPOBAaTh W HCII0/Ib30BaTh OMOOTMUECKYI0 HWH(OPMAIIHMIO; IT0/Ib30BaThCS
OuoorMUeCcKOr TEePMUHOIOTHE M CHUMBOJIMKOH; YCTaHAB/IMBATh CBSI3b MEXIY
pa3BUTHEM OWOMOTMM U  COL[MAJIbHO-5KOHOMHUYECKUMH ¢ 3KOJIOTHYeCKUMHU
npobsieMaMyl  uejsiOBeUeCTBa; OL|eHWBaTh TIOC/Ie[CTBUSI CBOeH [esATebHOCTH TI0
OTHOIIIEHWIO K OKpY’KaroIllel TIpPUpPOAHON cpeJie, COOCTBEHHOMY 370POBBIO M
3[JOPOBBI0  OKDY)KAIOIIUX  JIIOJIel; 00OCHOBBIBAaTbL W COO/MIOZAaTh  MephI
npodrIaKTUKYA UHQPEKI[MOHHBIX 3abosieBaHuM, TIpaBWIa MOBeJeHUs B TIPUpOjie U
obecrieueHusi 6e30MacHOCTA COOCTBEHHOM >KM3HEAEeSTeTbHOCTA B Upe3BbIUaHbIX
CUTyal[UsIX TPUPOAHOTO MW  TEXHOTeHHOrO0 XapakTepa;, XapaKTepPU30BaTh
CcoBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMOIOTHM;

pa3BUTHe y 00yJarOIIUXCs MHTe/UIEKTya/IbHbIX M TBOPUECKHX CTIOCOOHOCTEl B
Mpoljecce 3HAKOMCTBAa C BBbIIAIOIIMMUCS OTKPBITUSIMU W COBPEMEHHBIMU
WCCeIOBaHUSIMM B OHOJIOTUM, pelllaeMbIMU €l0 TpobsieMaMu, MeTO/[0/I0THe
OU1oIOrMUeCKOT0 MCC/IeloBaHus, TIPOBeIeHUsT SKCITIePUMeHTATbHBIX UCC/IeIOBaHUH,
pellieHUs] OMOJIOTHYECKUX 3a/iayu, MOJeTUpPOBaHUs OMOJOTHYeCKMX OOBEKTOB U
TIPOL[eCCOB;

BOCMHMTaHHE Y 00y4YaromyXCsl [IEeHHOCTHOTO OTHOIIEHHUS K >KWUBOUW MPHUPO/JIE B
1[eJIOM U K OT/IeTbHbIM eé 00beKTaM U siBlieHUsIM; (hOpMHUPOBaHKe SKOJ0TMUeCKOH,
reHeTHUYeCKo TPaMOTHOCTH, 0011[elt Ky/IbTYPhI TIOBe/IeHHs B IPUPO/ie; UHTeTrpaliu
eCTeCTBeHHO-HayUYHbIX 3HAHUI;



npuobpeTeHre  OOyYarOIMMUCS ~ KOMITETEHTHOCTH B pal[MOHAbHOM
TIPUPO/IOTIOIb30BaHUM (COO/II0IeH e TIPaBu/I MIOBeieHUs B PUPOJe, OXPaHbl BUZIOB,
9KOCcuCTeM, Ouocdepbl), COXpaHEeHHMM COOCTBEHHOTO 37I0POBbS U  3/]0POBbS
OKpyXXaromux Jjogeid  (cobmomeHuss Mep TNpodUIaKTUKU — 3aboseBaHuUM,
obecrieueHrie 6e30MaCHOCTH >KU3HEEATeTbHOCTH B UPe3BbIUAWHBIX CHUTYal[UsX
MPUPOAHOTO U  TEXHOTeHHOTO XapakTepa) Ha OCHOBE  HCIO/b30BaHUs
OuronoruuecKUx 3HaHUM U yMeHUM B MOBCeAHEBHOM XKU3HMY;

Co3/laHMe  YCJAOBWMW  [iIA  OCO3HAHHOTO  BbibOpa  OOyYarOIUMUCS
VIH/IUBU/1ya/IbHOU obpa3oBaTeIbHOM TPaeKTOPUH, CTII0COOCTBYIOII[EH
rnocsieyroniemMy mnpodecCUOHaTbHOMY CaMOOIpeZe/ieHH0, B COOTBETCTBUU C
VH/AVBU/1ya/IbHBIMU UHTE€PeCaMU 1 TTOTPeOHOCTSIMU pervoHa.

OG611iee yKCI0 YacoOB, OTBe/IEHHBIX HA M3yueHWe OMOJIOrUX Ha yriyOseHHOM
ypOBHe cpeziHero obiiero obpa3zoBanusi, coctaBnsier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Heziest0), B 11 kacce — 102 yaca (3 yaca B HeJjeto).

OTt6op opraHu3alMOHHBIX (OPM, METOJOB U CpeACTB oOyueHusi 6GuoOTHMU
OCYILeCTB/ISIETCSI C YUBTOM Creld(UKU ero Cofiep>KaHusl M HarpaBJeHHOCTU Ha
NpoZio/bKeHre  OuosiorThueckoro  00pa3oBaHUSI B OpraHM3alUsiX CpPeJHero
npoheCcCHOHAIBFHOTO U BhICIIero 0O6pa3oBaHUs.

Ob6s13aTe/IbHBIM YCI0BUEM TPU 00yueHur 6Uo0ruu Ha yriay01éHHOM ypOBHe
SIBJISIETCSL TIpPOBeZieHre J1abopaTOpHBIX M IMpakTHueckux pabor. Takxke yuacTue
00yuaroluXcss B BHITIOJHEHUH TPOEKTHBIX U yueOHO-MCC/ie[joBaTeTbCKUX paboT,
TeMaTHKa KOTOPbIX OIpe/ie/isieTCsl yuuTe/leM Ha OCHOBE UMEROIIUXCS MaTepuaabHO-
TeXHAYECKUX PeCYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COAEPXXAHUE OBYUEHUA
10 K/TACC

Cojiep)kaHue TIpOrpamMMbl, BBIZIEJIEHHOE KypCU8OM, HE BXOAUT B TMPOBEPKY
rocyJlapcTBeHHOU utoroBou arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHasi 61o/orUsi — KOMITJIeKCHasi Hayka. KpaTkasi MCTOpUsT pa3BUTHUS
Oouonoruyd.  bBuosoruueckMe  HaykKM U H3yyaeMble UMM TPOOJIeMBI.
@dyH/JaMeHTa/IbHble, TPUKJIaJHble U TIOUCKOBbIE Hay4yHble WCC/Ie[OBaHUs B
buosiorum.

3HaueHue Guosiorny B (HOPMUPOBAHUM COBPEMEHHOM eCTeCTBeHHO-HayuHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble Cc Ouonorueit. 3HaueHue OUWONOTHH B
MpaKTUUeCKOM [JlesiTe/IbHOCTH ue/ioBeKa: MeAul[MHe, CelbCKOM XO3SICTBeE,
TIPOMBILLIJIEHHOCTH, OXPaHe MPUPO/bL.

JeMoHCTpanuu

[Toptpetsi: Apuctotesns, TeodpacT, K. Jlunnen, XK. b. Jlamapk, Y. [lapeus, Y.
Iapeewn, I'. Mengens, B. U. Bepnaackuii, U. I1. T1aBnos, U. . Meunukos, H. .
Basusnos, H. B. TumodeeB-PecoBckuii, /1. YortcoH, @. Kpuk, /1. K. bensies.

Tabnuipl u cxembl: «CBsi3b OUOMOTMM C ADYTMMH HayKamu», «CucreMa
OrooruuecKux HayK».

Tema 2. JKuBble CUCTeMbI M UX U3y4YeHHE

JKuBble cucTemMbl KakK TipegMmeT u3ydeHus Ouonoruu. CBONCTBA JKHUBBIX
CUCTeM: €eJWHCTBO XWMHYECKOrO COCTaBa, [JUCKPeTHOCTb U LIeJIOCTHOCTS,
C/IO)KHOCTb M YIIOPSIIOUEHHOCTb CTPYKTYPhI, OTKPBITOCTh, CaMOOpraHU3aLus,
CaMOBOCITIpOM3Be/IeHre, Pa3pa>KUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alid JKUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, KJI€TOUHBIH,
TKaHeBbIH, OpraHu3MeHHbI, TOIY/ISILIMOHHO-BUI0BOM, 9KOCUCTeMHBIN
(buoreotieHoTHMUeCKU), OuocdepHbiii. Ilpoiiecchl, MPOUCXOASAIINME B >KHUBBIX
cucteMax. OCHOBHbIe MpPU3HAKU >XUBOro. ’KW3Hb Kak (opMa CyleCTBOBaHUS
Marepuu. Hayky, n3yyaroiue K1Bble CUCTeMbI Ha Pa3HbIX YPOBHAX OpraHU3aLuu.

V3ydyeHue >KHMBBIX cucTeM. MeTozbl O6uosiorndeckoid Hayku. HabmopeHue,
v3MepeHue, SKCIIepUMeHT, CUCTeMaTHr3alusi, MeTaaHaiu3. [ToHsATHe 0 3aBUCUMON U
He3aBUCUMOUW miepeMeHHOW. [lnaHWpoBaHWe »3sKcrepuMmeHTa. I[locTaHOBKa U
npoBepka rurote3. HyneBasi rumnore3a. [ToHsATHe BLIOOPKHM U €€ JOCTOBEPHOCTD.
Pa3bpoc B Owuosiorndyeckux fAaHHbIX. OlleHKa JOCTOBEPHOCTU TIOJyUeHHBIX
pe3y/ibTaToB. [IpUuUMHBI MCKaKeHWsI pe3y/abTaToB 3SKCrepuMeHTa. [loHsThe
CTaTUCTUYECKOTO TeCTa.

JeMoHCcTpanuu



Tabmurel ¥ cxembl: «OCHOBHBIe TIDU3HAKU JKU3HW», «buonoruueckre
cuctembl», «CBOMCTBAa >XMBOM MaTepum», «YPOBHU OpraHU3alMyd >KUBOU
npupoAbl», «CTpoeHHe >XUBOTHOU KJ€TKW», «TKaHU >XUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBEUeCKOro opraHu3Ma», «buoreoneHos», «buocdepa», «MeTobl
M3y4eHUsl )KMBOW MMPUPO/IbD».

OO6opyoBanue: mabopaTopHoe 000pyI0BaHUe /I TIPOBeIeHHs HaOMoeHHH,
M3MepeHUl, SKCIIepUMEHTOB.

IlpakTnueckas pa6ora «Vcrosb30BaHWe PA3/IMYHBIX METOJOB IIpU
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust Ki1eTku

Krnetka - CTpyKTypHO-(DYHKLMOHA/IbHAs eJWHULIA >KUBOro. Vcropus
OTKpbITHUs KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounas Teopus (T. LlIBaHH,
M. Ilneupen, P. BupxoB). OCHOBHbIE TIIOJIOKEHUSI COBPEMEHHOU KJIETOYHOMU
TeOPUH.

MeToapl  MOJIEKY/ISIDHOM W KJIeTOYHOW  OWo/iorTMH:  MUKPOCKOIHS,
xpoMarorpaus, 37eKTpodopes, MeTOJ, MeYeHbIX aTOMOB, Au(d@epeHLMaTBbHOE
LeHTpU(yrupoBaHue, KyJbTUBMDOBaHUE KJeTOK. M3yueHue ¢UKCUPOBAHHbIX
K/1emoK. DNeKTpOHHasi MUKpocKomus. KoHpokanbHas mukpockonusi. BumanbHoe
(npusicusHeHHOe) u3yueHue KAemok.

JeMoHcTpanuun

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

Tabuipl U cxembl: «CBeTOBOM MUKPOCKOI», «DIeKTPOHHbIA MUKDPOCKOTI»,
«VcTopus pa3sBUTHS METO0B MUKPOCKOITUN».

Ob6opyznoBaHue: CBEeTOBOM MHKDPOCKOI, MHUKPOTIperaparbl paCTUTe/bHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

IIpakTnueckasa pabdora «M3yueHre MeTO/0OB K/IETOUHOM OuomOrun
(xpomarorpadusi, 3snekTpodope3, aubdepeHIMaIbEHOe LeHTPU(YTUpOBaHue,
[TLIP)».

Tema 4. Xummnuyeckas opraHnm3aniusi KJ1eTKH

XVMMHUUYECKUM COCTaB K/IETKA. Makpo-, MUKpPO- U YJbTPaMUKPO3/IEMEHTHI.
Bogia 1 eé posib Kak paCTBOpHUTeJIsl, peareHTa, yuacTre B CTPYKTYPHUPOBaHUU KJIeTKH,
TeTUIOperyJ/isiiiui. MuHepa/ibHbIe Bell[eCTBa KIeTKH, Ux brosoruueckas posb. Pomb
KaTUOHOB U aHMOHOB B KJIEeTKe.

Opranuueckue BelllecTBa K/eTKU. buosmoruueckue mnosmMepsl. besku.
AMUHOKUCTOTHBIN cocTaB 6enkoB. CTPyKTypbl 6enkoBoit Moseky/bl. [lepBruuHas
CTpyKTypa Oenka, TenTWgHas CBs3b. BTopWuHasi, TpeTUuHasi, YeTBepTHUHas
CcTpyKTyphl. [JleHaryparms. CpoiictBa 0OenkoB. Knaccudukaiyss — 6enkos.
buonoruueckve ¢hyHKIuM 6enKoB. ITpUoHbL.



YrneBoabl. MoHOCaxapubl, Aucaxapubl, OJTMrocaxapy/bl U MOIUCaxapUupbl.
OO6uuit  1aH cTpoeHus W (U3MKO-XUMUUYECKHWe CBOWCTBA  yT/IeBOJIOB.
bronormnueckre yHKLMM yI/I€BOJOB.

Juruzapl. T'uapoduibHO-TUAPOdOOHBIE cBoOMCcTBaA. Knaccubukalys IUMiI0B.
Tpurnuuepuabl, Qoc@osunuisl, BOCKU, CTepoujbl. buosornueckue QyHKIUU
munuzoB. OOIHe cBoicTBa OMO/IOrMUeCKMX MeMOpaH — TeKyueCThb, CTIOCOOHOCTh K
CaM03aMbIKaHHIO, M0JIyIIPOHUL[aeMOCTb.

Hyxnennosele kuciotel. [JHK u PHK. CrpoeHve HyK/I€MHOBBIX KHUC/IOT.
Hyxneotuapl. Tlpunuun komrieMeHTapHoCcTU. [IpaBuno Yapradda. Ctpykrypa
IOHK — gBoiiHast crivpanb. MecToHaxoxaeHrne u 6uonorunueckue dhyskuym JHK.
Bugel PHK. ®ynkiuu PHK B kieTke.

Ctpoenue mosekysbl AT®. Makpospruueckve CBsi3u B MoJiekyne ATO.
buonoruyeckue ¢bynkuyuu AT®. BoccTaHOB/IeHHbIE TEPEHOCUUKHU, UX (YHKLIUU B
Kietke. /[pyaue Hykneozuompugpocpamnot (HTD). CekBenupoBanue [JHK. Memoosbi
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOMUKU.

CrpykTypHasi 6uonorus: 6uoxumuueckie u 6uodu3nyeckre UCC/IeI0BaHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYypbl OwoMosiekyn. ModeaupoeaHue
cmpyKkmypbl U (pyHKYyuli buomonexyn u ux komniaekcos. KomnbromepHblili ousatiH u
opeaHuuecKuli cuHme3 6UOMO/EKY U UX HENPUPOOHbIX AHA/N0208.

JeMoHcTpanuun

IToptpetsr: JI. ITonunr, K. Yorcos, ®. Kpuk, M. Yunkusc, P. ®pasknuH, O.
CsHnrep, C. IIpy3unep.

Huarpammbl: «PacripeiesieHe XUMUUeCKHX 3/IeMEHTOB B HE)KUBOW TIPUPO/Ie»,
«PacripefiesieHre XUMUUYECKUX 3/IEMEHTOB B XKUBOU TIPUPOJIE».

Tabmurpl U cxembl: «Ilepuoanueckass Tabivila XUMHUECKUX 3JIEMEHTOBY,
«CTpoeHne MOJeKyJ/ibl BOAbl», «BelmjecTtBa B cocraBe opraHusMoB», «CTpoeHHe
MoJieKysbl Oenika», «CTpyKTypbl OenKoBOW MOJieKy/bl», «CTpoeHHe MOJIeKY
yrjieBofoB», «CTpoeHre MOJIeKyJ JIMIIWAOB», «HyK/IernHOBble KHUCIOTBI»,
«Ctpoenue monekyJsibl ATD».

OO6opymoBaHue: XUMHUYeCKast IToCyia U 000py10BaHue.

JIaboparopHasi pabora «O06Hapy)xeHHe Oe/TKOB C TIOMOII[bI0 KaueCTBeHHBIX
peakLym».

JIaGopaTopHas padora «VIcciefoBaHre HYK/IEMHOBBIX KMCJIOT, BbIle/IeHHbIX
13 KJIETOK Pa3/IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue ¥ PyHKIUH K/I€TKH

TUIbl KJIETOK: JyKapuoThueckasg U IIpokapuoTuyeckass. CTpPyKTypHO-
byHKIMOHATbHBIe 00pa30BaHUS K/IETKHU.



CTpoeHue POKapUOTHUeCKON K/eTKU. KneTouHasi cTeHKa OakTepuii U apxei.
Oco6eHHOCTH CTpOeHUsT TeTepoTpPO(dHON U aBTOTPO(HON TPOKAPHUOTHUYECKUX
KJIeTOK. MecTo ¥ poJib MPOKapyoT B OMOLIeHO3aX.

Crpoenue 1 GyHKLMOHMPOBaHUE 3yKapuOTUUeCKOU KJIeTKU. [Tna3marrnueckas
MemOpaHa (Tuia3masnemma). CTpyKTypa Ijla3MaTideckoid MeMmOpanbl. TpaHCropT
BeII[eCTB Uepe3 Ila3MaTHUeCcKyro MeMOpaHy: raccuBHbIN (quddy3usi, obneruéHHas
aud@y3usi), aKTUBHBIA (MI€PBUYHBIA K BTOPUYHBIM AKTHUBHBIM TPAaHCIIOPT).
[MonyriponuiiaeMocTs MeMOpaHbl. PaboTa HaTpuii-KareBoro Hacoca. DH/IOLUTO3:
MUHOLIMTO3, (ParoiuTo3. IK301uTo3. KnetouHasi creHka. CTpykTypa U (QyHKLUU
K/IETOUHOM CTEeHKU pacTeHHH, TpuOOoB.

Huromasma. Lluto3ons. Llutockener. [IswkeHue ryroriasMbl. OpraHou/isl
kneTku. OHOMeMOpaHHbIe OPraHOW/bl KIIeTKU: H/0ry1a3MaTrueckasi cethb (OT1C),
anmapatr [o/bpku, JM30COMBI, WX CTpoeHWe U (QyHKUUM. B3aumocBs3b
oJJHOMeMOpaHHbIX OpPraHOMAOB KieTkW. CTpoeHHe TpaHy/ISIPHOTO PeTHUKYIyMa.
Mexanusm HanpaeneHus 6enaxkoe 6 JDIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
K/IETOUHBIX MeMOpaH. ['Jlafikuii (arpaHy/IsipHbIN ) 3H0T/Ia3MaTHUeCKUM PETUKYTYM.
CekpetopHasi ¢yHKIus arrapaTa ['ombmku. Modugukayus beakoe e annapame
T'onboscu. Copmuposka 6eakos e annapame I'0nb0xcu. TpaHCIIOPT BelljeCTB B
K/eTKe. Bakyo/su pactuTe/ibHbIX K/1eTOK. KneTounbiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWJbl  KJI€TKM:  MWUTOXOHJPUM,  IJIaCTU/BIL.
IIpoucxoscoeHue mumoxoHopuli u niacmud. Cumbuozere3 (K.C. Mepedickosckul,
JI. Mapaynuc). CtpoeHre W GyHKIMM MMTOXOHAPUM U Tinactuj. [lepBuuHble,
BTOPUUHBIE U C/IO’KHBIE MJ1aCTU/bI (HOTOCUHTE3UPYIOLIUX 3YKAapUOT. XJIOPOIIaCTBhl,
XPOMOIIACTBHI, JIEMKOIJIACThI BBICILIMX PaCTeHHUH.

HememOpaHHbie opraHouzibl KneTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHoOKX/I0B KJIETKHU. Pu6ocombl. IIpomesicymouHble ¢dunamenmeol.
MukpodunameHTel. AKMuUHOBble  MUKpoguiameHmbl. MpbllleuHble  KIETKU.
AKMUHOBble KOMNOHEHMbl HeMblWeUHbIX Kiemok. Mukporpybouku. KieTouHbiit
1eHTp. CTpoeHre U [BWKeHWe JKIYTUKOB W pecHUUeK. MUKpoTpyOouku
yurtorviadmel. LleHTpuons. Besnku, accoyuupogsaHHble ¢ MuKpoguiameHmamu u
MuKkpompyboukamu. MomopHble 6e/Ku.

Snpo. Obosouka siipa, XpOMaTUH, KapyoIula3Ma, SIAPBIIIKY, UX CTPOEHHe U
bynkiun. AaepHeiii OenKOBbIM MaTpuKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UWHTepda3HOM sifipe. JDYyXpOMAMuH U 2emepoxpomMamuH. benku
XpOMaThHa — TUCTOHBL. JluHamuka si0epHoll 06on0uku 8 mumo3se. SOepHbilil
mpaHcnopm.

Krnerounble BKtoueHusi. CpaBHUTe/IbHAs XapaKTepHUCTHKA KJIeTOK 3yKapuoT
(pacTuTebHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpanuun



[Toptpetsi: K.C. MepesxkoBckui, JI. Mapry/nuc.

Tabmuibl U cxembl: «CTpoeHHEe 3YKapHOTHUEeCKOW KIeTKW», «CTpoeHHe
JKUBOTHOW  KneTku», «CTpoeHMe  pacTUTeNbHOM — KIeTKW»,  «CTpoeHue
MHUTOXOHZPUN», «Aapo», « CTpoeHre NpoOKapuoOTUUECKOU KIIeTKI».

Ob6opynoBaHue: CBEeTOBOM MHKDPOCKOI, MHKPOTIperaparbl paCTUTe/bHBIX,
YKUBOTHBIX K/IeTOK, MUKDOTIperiapaThl 6akTepraabHbIX K/I€TOK.

JlabopaTropHasi pab6ora «lI3yueHHMe CTpPOeHUsS KJIETOK pa3/InuHbIX
OpraHr3MOB».

IIpakTHueckas pabora «lI3yuyeHre CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaGopaTopHass pabora «VcciemoBaHve TM/la3MO/IM3a W Jielljla3MoJid3a B
PaCTUTE/bHBIX K/IeTKax».

IIpakTHueckas padora «V3yueHne ABM>KEHUS I[UTOI/Ia3MbI B PACTUTETbHBIX
KJIETKaXx».

Tema 6. O0MeH BelleCTB M NpeBpPaIlieHHe YHEPTUM B KJ/IeTKe

AccUMUISLIUS U JUCCUMUIISILIAS — [iB€ CTOPOHBI MeTabosin3ma. Tumnbl 06MeHa
BeIlleCTB: aBTOTPOGHBIM U TeTepOTPOdHbINA. YuacThe KHUCIOpPOAa B OOMEHHBIX
mpoijeccax. JHepreTudeckoe obecrieyeHrde K/aeTKW: TipeBpaiieHne AT B
oOMeHHBIX TipoljeccaXx. @epMeHTaTHUBHBIM XapakTep peaklui KIeTOYHOro
MeTabosi3ma. PepmeHThbl, UX CTPOeHMe, CBOWCTBA W MeXaHU3M JIeUCTBUS.
Kodepmentsl. OTnnuusi pepMeHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. benku-
aKTHUBATOpPbl W OeMKHU-UHTUOMTOPBL. 3aBHCHUMOCTb CKOPOCTH (hepMeHTAaTUBHBIX
peakiyi OT pa3/iMyHbIX ()aKTOPOB.

[TepBUYHBIM CHHTE3 OpraHUUeCKMX BeIlecTB B KieTke. PoTocuHTe3.
AHOKCU2eHHbIll U OKCU2eHHblll ¢pomocuHme3 y 6akmepuli. Cgemocobuparoujue
nuemMeHmMbl U NU2MeHMbl peadKyuoHHO20 YeHmpa. PoJib XJI0pOI/IacTOB B TpoLiecce
doTocuHTe3a. CBeToBasi U TeMHOBasi a3bl. PomoobixaHue, Cs., Cy. u CAM-munbl
¢omocunmesa. IlpoyKTUBHOCTB (hOoTOCHMHTe3a. BiusiHve pa3inuHbIX (paKTOPOB Ha
CKOpPOCTb (POTOCHHTE3a. 3HaueHue (POTOCUHTe3a.

XeMOCHUHTe3. Pa3HoobOpa3ue OpPraHu3MOB-XeMOCUHTETUKOB:
HUTPUGHUIMPYIOIIMe OaKTepuH, >kene300aKTepuH, cepobakTepuu, BOAOPO/HBIE
bakTepuu. 3HaueHHe XeMOCHHTe3a.

AnHaspoOHble opraHu3Mbl. Buzabl GpokeHusi. [IpogyKThl OpOXKeHUS U HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’poOHble MUKDOOPTraHW3Mbl KaK OOBeKThbI
O6roTexHO/IOTUY 1 BO30yauTe/ I O0J1e3HeM.

AspobHbie OpraHU3MBI. JTanel SHepreTUYeCcKOro oOMeHa.
[MoaroToBUTe/BHBIN ITar. ['TMKOMNU3 — 6€CKUC/IOPOIHOE PaCIIeryieHre TTFOKO3bI.

buonoruyeckoe OKWcC/ieHWe, UK KIeTOUHOe [ibixaHue. Pojib MUTOXOHAPUM B
npoijeccax OMOOrMUecKoro okucieHus. Liuknueckue peakiuu. OKUCTUTEIbHOE
dochopunpoBanue. SHepausi MemMOpaHHO20 2padueHma npomoHo8. Cuime3 AT®D:



paboma npomounHoli AT®-cunmasbl. [IpenmyiriecTBa a3pobHOTO MyTH oOMeHa
BeIIlecTB repej; aHa3poOHbIM. D¢ (eKTUBHOCTh SHepreTHYeckoro oomeHa.

JleMoHCcTpanuun

[Toptpetsr: k. ITpuctim, K. A. TumupsizeB, C. H. BuHorpagckuii, B. A.
OHresnbrapar, [1. Mutuesn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «POTOCHHTE3», «DHEpreTUUecKuii ooMeH», «brocuHTe3s
6enka», «CtpoeHure depMeHTa», « XeMOCHUHTE3».

O6opyoBaHMe: CBeTOBOM MHUKPOCKOM, 00OpyZiOBaHUe MJisi TIPUTOTOBJIEHUS
TIOCTOSIHHBIX U BPEMEeHHbIX MUKPOIIperiaparTos.

JIaGopaTopHas pabora «l/3yueHre KaTaIMTHUeCKOM aKTUBHOCTH (DepMeHTOB
(Ha mpyMepe amuIasbl UK KaTajasbl)».

JlaGopaTopHass pabora «lV3yueHne ¢epMEHTaTUBHOTO pacIerieHUs
TepOKCH/a BOJOPO/a B PaCTUTE/IbHBIX U JKUBOTHBIX KJ/IeTKax».

JlaGopaTopHass paGora «CpaBHeHue TipoljeccoB (OTOCHMHTe3a U
XeMOCHUHTe3a».

JIaboparTopHas pabora «CpaBHeHUe TIPOLIeCCOB OPOXKEeHUS U IbIXaHUS».

Tema 7. HacneacTBeHHas MH(OpMaIiusa ¥ peasiu3anus eé B K/IeTKe

Peakiuy MarpuyHoro cuHresa. [IpUHLMI KOMIUIEMEHTAapHOCTH B peakLyaX
MaTpUYHOIo ChHTe3a. Peanu3aiiys HacieACTBeHHOW WH(popMalyu. ['eHeTHUYeCKui
KOJ, ero cBoucTBa. TpaHckpurnuysa — Matpuunbld cuHTe3 PHK. IIpuHiurmel
TPaHCKPUIILIMU: KOMILUIEMEHTApHOCTb, AHTUIAPa/uIeIbHOCTb, aCUMMETPUYHOCTb.
Cospegarue mampuuHbix PHK 6 sykapuomuueckoli kaemke. Hekodupyiowjue PHK.

TpaHcnsms v eé stanbl. Yuactue TpaHcniopTHbix PHK B 6uocuHTe3e Genka.
YcnoBuss 6uocuHTre3a Oenka. KogupoBaHue aMHHOKWCIOT. Posib pubocom B
buocuHTe3e Genka.

CospemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHu3alys reHoma y
IIPOKapUOT WU 3YKapuoT. Perynsius akTUBHOCTM I'€HOB Yy NPOKapuoT. I'nnoresa
ortepoHa (®. YKakob, K. MaHo). MosekyasipHble MexaHu3Mbl 3KCNpeccuu 2eHO8 y
ykapuom. Poab XxpomamuHa 6 pezynsiyuu pabombl 2eHos. Peryssiusi 06MeHHbIX
TIpoLecCcoB B KieTke. KieTouHsii romeocTas.

Bupychl — Hek/leTouHble (OPMBbI XKU3HU U 00UraTHbIe nmapasuTthl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PeTPOBUPYCOB, OakTeprodaroB. Ku3HeHHbIU YUk
JHK-cooepocawjux eupycos, PHK-codepaycawjux eupycos, 6axkmepuogazos.
ObpamHas mpaHcKpunyusi, peeepmasa, uHmez2pasd.

BupycHbie 3a60/1eBaHUs uesioBeKa, XXMBOTHBIX, pacTeruit. CIT1/], COVID-19,
CcoL[Ma/ibHbIe U MeJULIMHCKYE TIPO0IeMbI.

Buoungopmamuka: uHmezpayusi u aHaauz 6onbwux maccugos («bigdata»)
CcmMpyKmypHbIx buono2uueckux 0aHHbix. HaHomexHono2uu 8 6uonozuu u meduyuHe.
Ipoepammupyemble pyHkyuu beakos. Cnocobbl docmasku Jaekapcms.



JdeMoHCcTpanuu

[Toptpetsl: H. K. Konb1joB, [. Y. IBaHOBCKUM.

Tabmuibl U cxembl: «buocuHTe3 Genka», «['eHeTHUeCKUi Ko/», «BUPYChI»,
«bakTepuodarm».

IIpakTHueckas pabora «Co3zaHre MO/ie/Td BUPYCay.

Tema 8. JKusHeHHBIN IIUKJ/I K/I€TKH

KneTtouHbli 1UK/A, ero rmnepuoibl U perynasnus. WHrepdasza U MHUTO3.
OcobeHHOCTH TIPOLIECCOB, TMpoTeKarolmx B uHTepdase. [loAroToBKa KIeTKH K
penenvto.  I[lpecrHTeTMyecknt  (MMOCTMUTOTHYECKUM),  CUHTETUYECKUU U
TOCTCUHTEeTUUeCKHH (TTpeMUTOTHUeCKUH) TTepuo/ibl UHTepda3bl.

Matpuunbiii cunTe3 [JHK — perumikauus. Ilpunouner permmkauuya THK:
KOMIIEMEHTAapHOCTb,  TOJYKOHCEPBAaTUBHBLIM  CHUHTE3, aHTUIAPa/I/Ie/IbHOCTb.
Mexanu3m pervivkauuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tesiomepsl U

Te/ioMepa3a. XPOMOCOMHbIM Habop K/leTKW — KapuoTur. [UMaougHbii U
raryiouiHeli  Habopel xpomMocoM. ['omosoruuHble XpoMocoMmbl. [losoBbIe
XPOMOCOMBL.

Henenvie kineTku — MuTO3. CTaii MUTO3a U POMCXOASIINE B HUX MPOLIECCHI.
Turnel MuTO3a. KaprokyHes ¥ IMTOKUHe3. brojsiornyeckoe 3HaueHve MUTO3a.

Perynsiuysi MUTOTHUYECKOTO IL[MK/Ia KiaeTKu. [IporpamMmmupyemasi KjieTOUHast
rubesb — aroriTo3.

KrerouHoe siipo, XpoMOCOMBI, (PYHKI[MOHa/lbHasi TeHOMUKA. MexaHu3mbl
npoaucpepayuu, oucgeperHyuposku, cmapeHuss u eubenu kaemok. «LJupposas
Kniemka» — buouHgpopmamuueckue mooenu (yHKYUOHUPOBAHUS KAEeMKU.

JeMoHcTpanuun

Tabmuipbl ¥ cxembl: «KWU3HEHHBIA LUK KIETKW», «Mwuto3», «CTpoeHue
XpoMocom», «Peruvkanus JTHK».

OO6opy/1oBaHKe: CBETOBOM MUKPOCKOTI, MUKpOTIperaparhl: «MHUTO3 B K/IeTKaxX
KOpelLlKa JIyKa».

JlaboparopHast  pabora  «/I3yueHMe  XpOMOCOM Ha  TOTOBBIX
MHKpOIIperaparax».

JIaboparopHasi pabora «Hab/roieHre MUTO3a B K/IeTKax KOHUMKA KOpeIlKa
JyKa (Ha roTOBBIX MUKpOIpernaparax)».

Tema 9. CTpoeHue u PyHKLIUM OPraHU3MOB

buonoruueckoe pasHoobpa3sue OpraHKU3MOB. OJHOK/IeTOUHbIe,
KOJIOHUAJ/IbHbIe, MHOTOKJIETOUHbIE OPTaHU3MBI.

Oco6eHHOCTH CTPOEHUS 1 >KU3HeIeATeTbHOCTH OJHOK/IETOUHBIX OPTaHW3MOB.
Baktepuu, apxeu, OHOK/JeTOUHble T'PHOBI, OAHOK/IETOUHbIE BOJOPOC/IH, JPyTHe
npoTUCThl. KoslOHMa/IbHBIE OPraHU3MBL.



B3avMoCBSI3b 4yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbel U
cyicTeMbl OpraHoB. OpraHusm Kak efuHoe 1jesoe. ['omeocTas.

TkaHu pacteHuii. TUMbI pacTUTeTbHBIX TKaHel: 00pa3oBaTe/ibHasi, TOKPOBHaS,
MPOBO/IsIIIIasl, OCHOBHasi, MexaHWuecKasi. OcobeHHOCTH cTpoeHUs, (QYHKIMA U
PacIio/IOKeH!s] TKaHeU B OpraHax PacTeHUH.

TKaHM >KUBOTHBIX M UejiOBeKa. THWIlbl )KUBOTHBIX TKaHEM: SMUTeIrabHas,
COoeMHUTe/IbHAsl, MblllleyHasi, HepBHas. OcoOeHHOCTH CTpoeHHs, (PYHKUUNA U
pacroJ/io’KeH!s TKaHel B OpraHax KMBOTHBIX U YeJIOBeKa.

Opranel. BeretaTvBHbIe M TeHepaTHMBHbIe OpraHbl pacTeHud. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yesioBeka. @ yHKI[MM OPraHOB U CUCTEM OPraHOB.

Ornopa Tena opraHu3moB. Kapkac pacteHuid. CKesieTbl OJHOK/JE€TOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. Hapy>kHbIl 1 BHYTpeHHuUM cKesneT. CTpoeHue U TUIbI
coeJMHeHUsT KOCTeu.

[BwKeHne  OpraHu3MoB. [IBwKeHuMe  OJHOK/IeTOYHBbIX  OPraHUu3MOB:
amébouIHOe, XTYTUKOBOe, peCHUYHoe. [IBU)KeHHe MHOTOK/IeTOUHBIX paCTeHMii:
TPONW3Mbl U HACTUM. [IBW)KEHHWE MHOTOKJIeTOUHBIX J>KUBOTHBIX M YeJIOBeKa:
MbIlieyHast cucrema. Pediekc. CkesieTHbIe MBIIILBI U UX paboTa.

[Tutranue opranusmMoB. [loronjeHre Bo/pl, YIJI€KUCIOr0 ra3a U MUHepaabHbIX
Bel[eCTB  pacTeHusiMA.  [luTaHue  >KMBOTHBIX.  BHyTpumonoctHoe  u
BHYTPUK/IETOYHOE TMHlljeBapeHre. [IuTaHue MO3BOHOUHBIX >XUBOTHBIX. OTHesibl
MUILLeBAPUTE/IBHOTO TpakTa. IluvieBapuTtesibHble Kese3bl. [lvllieBapUTe/bHAas
CUCTeMa 4yesioBeKa.

[pixaHve opraHu3moB. [IpixaHue pacteHud. JIpixaHue >xUBOTHbIX. [uddy3us
rasoB yepes [10BePXHOCTb KJIeTKU. Ko)kHOe zapixaHue. [lpixaTesibHasi I0BepXHOCTb.
’KabepHoe u s1éroyHoe [pixaHue. [IpixaHue TT03BOHOYHBIX XKUBOTHBIX U UeJlOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWe CTPOeHUs] JIETKWX [103BOHOYHBIX >KWBOTHBIX.
[pixaTenbHasi cucTeMa uesoBeKa. MexaHW3M BEHTW/ISLMM JETKUX Yy MTULl U
MJIEKOTTUTAIOLUX. Perynsius fpixaHus. JpixaTesibHbie 00bEMBI.

TpaHCrOpT BeleCTB Yy OPraHU3MOB. TpPaHCIOPTHbIE CUCTEMBbI DPACTEHUHU.
TpaHCIIOpPT BeIlecTB y J>KMBOTHbIX. KpOBeHOCHasg cucCTemMa W €€ OpraHsbl.
KpoBeHocHasi cucTeMa II03BOHOUHBIX JKUBOTHBIX M uesioBeka. Cepjue,
KPOBEHOCHBIe COCyZbl M KpOBb. Kpyru KpoBooOpailjeHUs.. OBOIOLMOHHbIE
YCJIO’)KHEHUSI CTPOEHUSI KDOBEHOCHOM CHCTeMbI TI03BOHOUHBIX >KUBOTHBIX. PaboTa
cepALia U eé peryssaLus.

Beigienenrie y opraHusMoB. BeiziesieHre y pacteHri. BoieneHue y )KUBOTHBIX.
CokpaTtuTenbHble Bakyosu. OpraHbel BblgeseHusl. PuibTpauys, CeKpeLys U
oOpaTHOe BcacbiBaHMe KaK MeXaHW3Mbl PabOThl OpraHoB BbifiesieHUs. CBSI3b
TOJIOCTU Tefa C KPOBEHOCHOM W BBIJEIUTENBHOM CHUCTeMaMHu. Belinenenue y



T03BOHOYHBIX >KUBOTHBIX U yesioBeka. [louku. CTpoeHue U (yHKLMOHHMPOBAHUE
HedpoHa. OOpa3oBaHMe MOUU y uesioBeKa.

3amura y OpraHvMsMOB. 3alldTa y OJHOK/IeTOUHbIX OpraHu3sMoB. CIriopsbl
OakTepuii ¥ [UCTHI TPOCTEHIINX. 3all[iTa Y MHOTOK/IETOUHBIX pacTeHui. KyTukyna.
CpefcTBa NaCCMBHOU U XUMUUYECKOM 3allUThl. PUTOHLIU/BI.

3almmra y MHOTOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI U KX IIPOM3BOJHBIE.
3aiuTa opraHu3Ma oT Oosie3Heil. MiIMMyHHasi cucteMa uenoBeka. KieTouHbiii U
I'yMOpa/IbHbI MMMYHUTET. BpOXIEHHBI U TPUOOpPETEHHBIN crielubuuecKuii
MMMYHUTET. Teopusi KIOoHa/lIbHO-Ce/eKTUBHOrO nMmyHuteta (I1. Opmux, ®. M.
Bepnet, C. ToHeraBa). BocnanuTenbHble 0TBeThI OPraHU3MOB. PoJib BPOXKIEHHOTO
MMMYHUTETa B Pa3BUTUU CUCTEMHBIX 3a00/1eBaHUiA.

Pasgpakvimocts U perymauus Yy OpraHusMoB. Pasgpaxumocts y
OZIHOKJIETOUHBIX OPraHu3MoB. TakcHChl. Pa3apakxumMoCTh U perysiiys y paCTeHUH.
PoctoBele BelllecTBa U UX 3HaUeHUe.

HepBHasi cuctemMa u pedieKTOpHasi pery/siliusi y >KUBOTHBbIX. HepBHas
cucTeMa UM e€ OTZiesibl. DBOMIOLMOHHOE YCI0’KHEeHHEe CTPOEeHHS] HEPBHOM CHUCTEMBI Y
)KUBOTHBIX. OT[lesibl TOJIOBHOIO MO3ra TMO3BOHOUHBLIX >XUBOTHbIX. Pediiekc u
pediekTopHas Ayra. be3yc/ioBHbIe U yCIOBHBIE pedheKChl.

['yMopasibHas perynsiiius M SHAOKPUHHASA CUCTeMa >XMBOTHBIX U 4YesloBeKa.
’Kesie3bl 5SHAOKPUHHOM CUCTEMBI Y UX TOPMOHBI. JleicTBre TOPMOHOB. B3auMocBs3b
HEPBHOU U 3HJJOKPUHHOU cucTeM. ['unoranamo-rurnodusapHas cCUCTeMa.

JleMoHCTpanuu

IToptper: . I1. I1aBoB.

Tabmuupl U cxembl: «OAHOK/IETOUHBbIE BOAOPOCTN», «MHOrOK/IETOUHbIE
Bogopocan», «baktepum», «llpocrenive», «OpraHbl LBETKOBBIX DPaCTeHUN»,
«CHcTeMbl OpraHoB T[I03BOHOYUHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHUe
HaceKoMbIX», «TkaHM pacreHuii», «KopHeBbie cucTtembl», «CTpoeHue cTebist»,
«CTpoeHMe JIMCTOBOW IJIACTUHKW», «TKaHU >XUBOTHBIX», «CKeseT uesoBeKa»,
«IIugeBaputenvHasds cucrema», «KpoBeHOCHass cucrtemMa», «/lpixartesbHas
cuCTeMa», «HepBHas cucTeMa», «Koxka», «MBplleyHast cuCTeMay»,
«BblgenuTeNibHasg CuUCTeMa», «JHAOKPUHHasg cucrtemMa», «CTpoeHue MBbILILbI»,
«ImmyHuTeT»,  «KuineyHomosiocTHble»,  «CxemMa  TIMTaHUSI  pAaCTEHUN»,
«KpoBeHOCHbIe CUCTeMbl TI03BOHOYHBIX JKUBOTHBIX», «CTpoeHue TUApbD»,
«CTpoeHure miaHapun», «BHyTpeHHee CTpOeHUe OXKAeBOro uepssi», «HepBHas
cuctema poib», «HepBHasi cucrema Jsryiiku», «HepBHas — cucTtema
rnpecMbIKaroluxcsa»,  «HepBHas  cuctema  ntuly», «HepBHag — cucrema
MJIeKOITUTaroI[UX», «HepBHasi cricTemMa uejioBeKa», «Pediiekcy.

Ob6opyaoBaHue: CBeTOBOM MMKDPOCKOI, MHKpOTpernapaThl OJHOK/IeTOUHBIX
OpraHM3MOB, MUKpOMpernapaTbl TKaHeW, pPaKOBHWHbI MOJUIFOCKOB, KOJUIEKLIUU



HACeKOMBIX, WTJIOKOXKUX, >KUBbIe 3K3eMIISIpbl KOMHATHBIX pacTeHui, repbapuu
pacTeHWM PpasHbIX OT[e/0B, BJaXHble Tperaparbl >XUBOTHBIX, CKeJIeTbl
MO3BOHOYHBIX, KOJIJIEKIIUM 0OeCrio3BOHOUHBIX >XMBOTHBIX, CKeJieT uesioBeKa,
obopy/ZioBaHue 7Sl JeMOHCTPALMK ITOUBEHHOT'0 M BO3/[YLIIHOTO TIMTAHUS paCTeHUH,
paciieTuieHrst Kpaxmasia U 6eTKoB 110/ ZielicTBreM (pepMeHTOB, 000pyJoBaHUe [IIs]
JIEMOHCTPALIU OMBbITOB 10 U3MEPEHUI0 )KU3HEHHOM EMKOCTH JIETKKX, MeXaHU3Ma
JbIXaTe/IbHBIX ABW)KEeHHH, MO/Je/Id TOJIOBHOT'O MO3Ta Pa3/IMUHBIX )KUBOTHBIX.

JIaGopaTopHasi pabora «VI3yueHue TKaHel pacTeHHI».

JIaboparopHasi padoTa «lI3yueHne TKaHel )KUBOTHBIX».

JIaboparopHasi padoTa «l/I3yueHre OpraHoB [IBETKOBOT'O PAaCTEHHSI».

Tema 10. Pa3MHoOXeHHe ¥ pa3BUTHE OPraHU3MOB

®opMbI pa3sMHOXKEHHsI OpraHu3MoB: Oecriosioe (BK/tOUasi BereTaTWBHOE) U
rmosioBoe. Buapl  Gecriosioro  pa3MHOXeHWs: TIOYKOBaHWe,  CIIOPYJ/ISLUS,
(dbparmeHTaLusi, KJIOHUPOBaHUeE.

[TonoBoe pa3MHOkeHUe. [lo/ioBbie KneTKW, Wik rameTel. Melio3. Craguu
Merio3a. IToBesenne xpomocom B merio3e. KpoccrHrosep. buosiornueckunii CMbICT
Meli03a ¥ TIOJIOBOTO Tipoliecca. Melio3 W ero MeCTO B >KM3HEHHOM LIMKJIe
OpraHU3MOB.

IIpensapoppiiieBoe passutre. ['ameroreHes y >KMBOTHbIX. 110/10BBIe JKeie3bl.
O6pa3oBaHue U pa3BUTHeE TOJIOBBIX K1eToK. CriepmaroreHe3 u ooreHe3. CTpoeHue
TI0JIOBBIX K/IETOK.

OrmuiofoTBOpeHHe U SMOpUOHaNbHOE pa3BUTHe JKUBOTHBIX. CrocoObI
OIJIOZIOTBOPEHMSI: HAaPY)KHOE, BHYTpeHHee. [lapTeHoreHes.

WHavBYayanbHOe pa3BUTHE OPraHU3MoB (OHTOreHe3). DMOPHOJIOTHs — HayKa
O pa3BUTUU OPraHU3MOB. MopgoeeHe3z — 00HA U3 21aeHbIx npobaem smbpuono2uu.
Konyenyusi mopgoeeHos u modeau mopcoeene3a. Craguu >MOpHoreHesa
KUBOTHbIX (Ha TmipuMmepe JArywikv). [pobnenue. Tumbl  gpobsieHusl.
JemepmuHuposaHHoe U HedepMUHUPOBaHHOe OpobaeHue. baacmyana, munbl
6aacmyn. OcobGeHHOCTH [poOeHUs MIIEKOIUTAION[MX. 3apo/blilieBble JTMCTKU
(racTpysisiius). 3aKaajKa OpraHOB U TKaHeM 13 3apO/IblleBbIX JIUCTKOB. B3aruMHoe
B/MSIHAE YacTeM pa3BUBAIOIIErocss 3apojibiiiia (3MOpUOHANbHas WHAYKIHSA).
3ak/iaZika T[laHa CTPOEHHUS JKUBOTHOTO KaK pe3y/lbTaT HepapXhyecKux
B3aMMOZIEVCTBUIM TeHOB. BrmsHWe Ha SMOpHOHanbHOE pa3BUTHE PAa3TAYHBIX
(hakTOpOB OKpYKarolliei cpe/ibl.

Poct u pasButve >XUBOTHbIX. [locTamMOpuoHanbHbIN Tiepuof. [Ipsimoe u
HerpsiMoe pa3Butve. Pasputue ¢ Meramopdo3oM Yy 0eCro3BOHOUYHBIX U
MO03BOHOYHBIX >KMBOTHBIX. bHOnOrnyeckoe 3HaueHWe TMPSMOrO U HEMpSIMOTro
pa3BUTHS, UX paclpoCTpaHeHHWe B Mpupoje. Turbl pocTa >KUBOTHBIX. (PakTOpEI
pery/isiiiy poCTa >XKUBOTHBIX U yesioBeKa. CTauu MoCTIMOPHUOHATBHOTO Pa3BUTHS



y ’KUBOTHBIX U uesioBeKa. [Tepro/bl oHTOreHe3a yenoBeka. CtapeHue U CMepTh Kak
OuoIoruyecKye Mpoiecchl.

Pa3mHOKeHHe U pa3BuTHe pacTeHui. ['ametodur u cnopodut. Meiio3 B
YKU3HEHHOM 1[uKJie pacTeHuid. Obpa3oBaHUe CIIOp B Ipoljecce Meiio3a. ['ameToreHes
y pacteHud. OmI0OTBOPEHVE U Pa3BUTHE PaCTUTE/bHBIX OPraHUu3MOB. [IBOMHOe
OTJIO/IOTBOPEHMe Y 1IBETKOBBIX pacTeHu. O6pa3oBaHue 1 pa3BUTHe CEMEeHHU.

MexaHW3MBbI perysiljiid OHTOreHe3a Y paCTeHUU U )KUBOTHBIX.

JeMoHcTpanuu

[Toprpertsi: C. I'. HaBawuH, X. [IIneman.

Tabmuibl 1 cxembl: «BereratrBHOe pasMHOXeHHe», «Turbl 06ecrosoro
pasMHOXeHUs1», «Pa3MHOXeHHe Xj1aMUZOMOHAaAbl», «Pa3MHOXeHUe 3BIJIEHbI»,
«Pa3MHOXeHue ruapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIETKM W crepmaTo3ouja», «OCHOBHbIE CTafiuM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuUTHe», «Pa3BuThe MaWCKOro >Xyka», «Pa3BuThe capaHuu»,
«Pa3Butre sArymkm», «/JBoMHOE OIIOJOTBOPEHHWE Y ILIBETKOBBIX paCTeHUMN»,
«CTpoeHMe CeMsiH OJHOZOJIbHBIX U ABYAOJBbHBIX PaCTeHUN», «KU3HEHHbIU LUK/
MOPCKOM KamyCTbI», «KHU3HEeHHbIU LUK MXa», «KHU3HEeHHbIU LUK/ IalIOPOTHUKA,
«KV3HEHHBIU LIUKJ/I COCHBI».

ObopyzoBaHue: CBETOBOM MMKDOCKOI, MHKpOIIperiapaThl SIMLIEK/IeTOK U
CIiepMaTO30M/I0B, MOZe/b «LIUK/T pa3BUTHS JISTYLLKW».

JIaGopaTopHasi pabora «lI3yueHre CTpOeHUs TIOJIOBBIX K/IETOK Ha T'OTOBBIX
MUKpOIIperiaparax».

IlpakTuueckas pabora «BbisiB/ieHWe TIPU3HAKOB CXO/CTBA 3apo/bliliei
TI03BOHOYHBIX JKUBOTHBIX».

JlaboparopHast paGora «CTpoeHHe OpraHoB pPa3MHOXXEHHSI BBICIINX
pacTeHUum».

Tema 11. I'eHeTnka — HayKa 0 HaC/IeACTBEHHOCTM M HM3MEHUMBOCTHU
OpraHu3MoB

VicTopusi CTaHOB/IEHUsI M pa3BUTHsSI TeHeTHKU Kak HayKu. PaboTtel I'. MeHzerts,
I'. ne ®pusa, T. MopraHa. Posib oTeueCTBeHHbIX YUYEHBIX B Pa3BUTHUU F'€HETUKU.
Pa6otsl H. K. KosnbiioBa, H. . BaBunoga, A. H. Beno3zepckoro, I'. /1. KaprieueHko,
FO. A. ®unmunuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBbIe TeHeThUeCKHe TOHATUA U CUMBOJIbL. ['OMOIOTMUHBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, a/JlbTePHATUBHbIE MPU3HAKW, AOMHWHAHTHBIM W DPeLjeCCHBHBIU
TIPU3HAK, TOMO3UI0Ta, FeTepPO3UroTa, YiCTast JIMHUSL, THOPU/IbI, TeHOTHUII, (DEeHOTHII.
OcCHOBHble ~ MeTOZbl ~ TeHETHKH: TUOPUO/IOTUYECKUH,  LIUTOJIOTUYECKUH,
MOJIEKY/IIPHO-T€HeTUYeCKUU.

JleMoHCTpanuu



IToptpetsr: I'. Mengens, I'. ne ®pus, T. Moprasd, H. K. Kosbros, H. U.
Basunos, A. H. benosepckuy, I'. /1. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckui.

Tabuiel U cxeMbl: «MeTobl TeHeTUKHN», « CXeMBbI CKpeIIUBaHUsI».

JlaboparopHast paGora «/Ipo3oduia Kak OOBEKT TIeHeTUUeCKHX

HCCieJOBaHUMN.
Tema 12. 3aKOHOMEpPHOCTH HaC/1eJCTBEHHOCTHU
MoHorubpusHoe ckpemiuBaHve. IlepBblii 3akOH MeHzenss — 3aKOH

enrHOOOpa3usi TMOpY/OB MepBoro rnokoseHus. [IpaBuo qomuHupoBaHus. Bropoit
3aKOH MeHjensa — 3aKOH pacliellyieHWs IpU3HakoB. LluTosiornyeckre OCHOBBI
MOHOTMOPU/IHOTO CKpell[MBaHusl. ['urore3a UuCTOThI rameT.

AHanmusupyroljee ckpelyBaHue. [IpoMeXyTOuHblld XapakTep Hac/jeZ0BaHUS.
Pacieryienre npu3HakoB IIpU HEIIO/IHOM JOMUHUPOBAHUU.

MurnbpuaHoe ckpeljBaHue. TpeTuii 3akoH MeH/ie/ns1 — 3aKOH He3aBUCHUMOT0
HacJie[J0OBaHUs MIPM3HAKOB. LlUuToornueckrie 0CHOBbI AMTHOPHUHOTO CKPeL[MBaHUsI.

CueryieHHOe Hac/efoBaHue Tpu3HakKoB. Paborel T. MopraHa. CueriieHHOe
Hac/ej0OBaHWe TIeHOB, HapylleHWe CLeIUIeHUs MexX7Ay IeHaMh. XPOMOCOMHasi
TeopUs Hac/1e[CTBeHHOCTH.

['eHeTriKa nosia. XpOMOCOMHBIM MeXaHW3M OIpe/ieieHHs 1osa. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbI W reTeporaMeTHbIM IMOJ/. ['eHeTHuecKas
CTPYKTYypa I10/I0BbIX XpomMocoM. HaciejoBaHue NIpyU3HAKOB, CLIeIJIEHHBIX C IT0JIOM.

I'eHoTHII KaK 1jes10CcTHas cucreMa. ITnernoTponus — MHOXKeCTBEHHOE [IeliCTBUe
reHa. MHOXeCTBEeHHbIM aienusM. B3auMozencTBue HeasiebHbIX T'€HOB.
KommiementapHocTh. Onucras. [lommumepust.

['eHeTHUeCKUM KOHTPOJIb Pa3BUTHS PACTEHUH, )KUBOTHBIX M UeJI0BeKa, a TaKxke
(U3MONOTUYeCKHX  TPOLIeCCOB, TOBeJeHUs] M KOTHUTMBHBIX  (YHKLMIA.
['eHeTHMYecKre MexaHU3Mbl CUMOMOreHe3a, MeXaHU3Mbl B3aUMO/IeHCTBUST «X035IMH
— TapasvT» U «XO03IMH — MUKpOOWOM». I'eHeTHUecKHe acrieKTbl KOHTPO/S U
V3MEeHEeHUs Hac/le[iICTBeHHOM MH(pOpMaL[MU B IOKOJIEHUX K/IETOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpertsl: I'. Menpens, T. Mopras.

Tabmuiipsl U cxeMmbl: «IlepBblii ¥ BTOPOM 3aKOHBI MeH/esns», «Tpetuii 3aKoH
Menpens», «AHanusupymrollee CKpelluBaHue», «HernosiHoe #OMUHUDOBaHKE»,
«CLeryieHHOe Hac/e/l0BaHWe TIPU3HAKOB Yy Jpo30(uibl», «l'eHeTHKa IoJa»,
«Kapuotun uenoBeka», «Kapuotun papo3opuiel», «Kapuotunm —OTHLBD,
«MHO>XeCTBeHHbIY ajiein3M», «B3aumMoziericTBre reHOBY.

Ob6opynoBaHue: Mofenb [/s JeMOHCTpPALMM 3aKOHOB eJUHO00pa3us
rubpy/ioB TEpBOTrO TOKOJIEHUs] U paclieryieHus TpPU3HAKOB, MOJeNb st
JIeMOHCTpaLlMi 3aKOHAa He3aBHCHUMOIO HacC/e[JOBaHUsS IIPU3HAKOB, MOJesb [JIs



JEMOHCTpALIUU CLeTIJIeHHOTO0 Hac/e/loBaHUsI TIPU3HAKOB, CBETOBOM MUKDPOCKOTI,
MUKporipernapar: «/[po3oduna».

IlpakTuyeckasa paGora «/3yueHue pe3y/bTaTOB MOHOTMOPUAHOIO
CKpelLUBaHus y Ap030(QUIbD».

IlpakTuyeckas  pabora  «/I3yueHue  pe3ynbTaTOB  AUTHOPHUIHOTO
CKpellMBaHUs y AP030(UIbl».

Tema 13. 3aKOHOMepPHOCTH U3MEHUNBOCTH

Bs3aumopeiictBue reHotuna W cpeibl Npyd  (GOPMUPOBaHWU (PEHOTHIA.
M3MeHUYMBOCTb TMPH3HAKOB. KauecTBeHHbIe U KOJIMUECTBEHHbIE MPU3HAKU. BU[IbI
M3MeHUMBOCTU: HeHac/le[ICTBEHHAs ¥ Hac/le/ICTBeHHasl.

MopavdukauvoHHass M3MeHUMBOCTb. Posmb cpeapl B (DOpMUPOBAHUM
MOJU(PUKALIMOHHOM KM3MeHYMBOCTU. HopMma peakijuu rnpusHaka. BapuariioHHbIM
psif, U BapuauuoHHasi KpuBas (B. MoranHceH). CBoiicTBa MOAU(PUKALIMOHHOU
M3MEeHUHBOCTH.

['eHoTHIIMUECKas U3MeHUNBOCTb. CBOMCTBA T€HOTUITMYECKOKM U3MEHUYMBOCTH.
Bu/ibl reHOTUTTMUeCKOUW M3MeHUUBOCTHU: KOMOMHATUBHASI, MyTal[MOHHAs!.

KombOuHaTiBHass W3MEHUYMBOCTb. Mei03 UM IIO/I0BOM IIPOLleCC — OCHOBA
KOMOWHATHBHOM M3MeHUYUBOCTH. Posib KOMOWHATUBHOW M3MEHUHMBOCTU B CO3[JaHUU
reHeTHYeCKOro pasHooOpasusi B peiesiax OHOT0 BU/A.

MyTalMoHHass W3MeHUMBOCTb. Buibl MyTaluii: TreHHble, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHble YW  HWHJYLIMPOBaHHble MyTaUuud. $lgepHbie WU
LUTOM/Ia3MaTu4yeckue MyTaiuu. ComaTuyeckye W TI0JIOBble MyTaluu. [IpUuvHbI
BO3HUKHOBEHUSI MyTalui. MyTareHbl M HWX B/USIHME Ha OpraHU3MBI.
3aKOHOMEpPHOCTU MYTALJMOHHOIO TipoLecca. 3aKOH TOMOJIOTMYEeCKUX pSZIOB B
HacsencTBeHHOU u3MmeHuuBocTh (H.U. BaBuioB). BHesimepHas M3MeHUMBOCTb U
Hac/1e/ICTBEHHOCTb.

OnuzeHemuka U 3NU2EHOMUKA, pO/ib 3nuU2eHemuuyeckux pakmopos 8
HAaC1e008aHUU U U3SMEHUUBOCMU (hpeHOMUNUYEeCKUX NPU3HAKO8 y OP2aHU3MOS.

JdeMoHCcTpanuu

[Toptpetsr: I'. e ®pus, B. MoranHceH, H. 1. BaBusos.

Tabmuibl U cxembl: «Buabl u3MeHUMBOCTH», «MoaudbuKalMoHHas
V3MEeHUHBOCTb», «KombuHaTuBHast VI3MEHUYHUBOCTHY, «Merios»,
«OrnnogoTBopeHue», «I'eHeTndeckue 3aboeBaHUs ueioBeKa», « BUIbI MyTariuii».

Ob6opyznoBaHue: kuBble W repbapHbie 3K3eMIUISIPbl KOMHATHBIX DaCcTeHUH,
pUCyYHKHM (poTorpadun) >KMBOTHBIX C Pa3/IMUHBIMU BUJaMU U3MEHUHUBOCTH.

JIaboparTopHas pabora «WccnenoBanue 3aKOHOMEpPHOCTeu
MOAU(PUKALIMOHHOM U3MeHUMBOCTU. [locTpoeHue BapUallMOHHOTO psila WU
BapUalMOHHOU KPHUBOW».



IlpakTnueckasa padora «MyTaruu y 7Apo3oduabl  (HAa  TOTOBBIX
MHUKpOIIperaparax)».

Tema 14. I'eHeTuKa yesoBeka

Kapuotun yesnoBeka. MexayHapoaHasi mporpamMma MCC/eJOBaHUs T'eHOMa
yesioBeKa. MeToAbl  U3yuyeHUsT TeHeTMKU  4YesloBeKa: TIeHealorhuyecKui,
O/IM3HELIOBbIH, LIUTOreHeTUUeCKUM, TIOMY/IALIMOHHO-CTaTUCTUYE CKUH,
MOJIEKY/ISIPHO-TeHeTUUeCKUM. CoBpeMeHHOe ornpejiesieHue reHOTHUIA:
TI0JTHOT€EHOMHOe CeKBeHMPOBaHUe, FeHOTUIIMPOBaHUe, B TOM UHCJIe C TOMOLLBI
[TL[P-ananu3a. HacnencrBeHHble 3ab0sieBaHus uenioBeKa. ['eHHbIE 1 XPOMOCOMHbIE
bone3sHu uenoBeka. bose3HM € Hac/le[ACTBEHHON TpeApacrioyioKeHHOCThIO.
3HaueHWe MeJUIIMHCKOW FeHeTUKH B TpeJOTBPAllleHUH U JIeUeHUU TeHeTUUYeCKUX
3abo/sieBaHuil uesioBeKa. MeAUKO-TeHeTHUeckoe KOHCYIbTHUpOBaHHe. CTBO/IOBbIE
K/1eTKU. [ToHsITHe «TeHeTUUeCKOro rpysa». JDTHUYeCcKue acIeKTbl MCC/IeJOBaHUN B
00/1acTy pe/lakTUPOBAHUSI TeHOMa M CTBOJIOBBIX K/IETOK.

leHeTnueckne (akTOpbl TIOBBLIIIEHHOM YYBCTBUTE/JBHOCTU uejioBeKa K
(U3MUECKOMY U XUMHUUYECKOMY 3arpsi3HEHUI0 OKPY’Karolller cpefibl. ['eHeTUecKas
TIpeJipacrio/ioKeHHOCTh Yesl0BeKa K IaTO/IOTUsIM.

JleMoHCTpanuu

Tabmuibl U cxembl: «KapyuoTun uesioBeKa», «MeToAbl U3yueHUs] FeHeTHUKU
ye/iIOBeKa», «I eHeTHUeCcKue 3a00/1eBaHMs Ue/IOBEKa».

IIpakTnueckas pabora «CocTaBieHHe ¥ aHa/IU3 PO/IOCTIOBHOM».

Tema 15. Cestekusi opraHu3sMoB

HomMecTukalys v cesieKLys. 3apoXKJeHre Ce/IeKLUU U JOMeCTUKAL[MW. Y YeHHe
H. . BaBunoBa o lleHTpax IIPOUCXOXAEHHS W MHOroobpasusi Ky/JIbTYPHBIX
pacTeHui. Ponb cesieKlMy B CO3JaHUK COPTOB PaCTeHUM U MOPOJ, )KUBOTHBIX. COpT,
1opo/ia, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B HaC/IeCTBEHHOM U3MEeHUNBOCTH
H. . BaBuioBa, ero 3HaueHue Jijist CeJIeKIIMOHHOM paboThl.

MeToapl ceneKI[MOHHOW paboThl. VCKycCTBeHHBIM OTOOP: MacCOBBIM U
VIHJVBU/1y QJIbHBIU. OTanbl ~ KOMOWHALIMOHHOW  CeJIeKI[UH. WcneiTanue
Npon3BoAuTeNell Mo TOTOMCTBY. OTOOp 10 TeHOTUIly C TIOMOIIbIO OLIEHKU
dheHOTHIA TOTOMCTBA 1 OTOOP I10 TEHOTHITy C MMOMOIIbI0 aHanu3a JTHK.

VIcKycCTBeHHBIE ~ MyTareHe3 KakK  MeTOJ]  CEJIeKIJMOHHOM  paboThL.
PafrialinoHHBIN 1 XMMHAUYECKUM MyTareHe3 Kak UCTOYHUK MyTaldWl y KyJIbTYPHBIX
dopm opraHusmoB. Mcrnosib30BaHWE TeHOMHOTO peJaKTUPOBaHWS U MeTOZOB
pekoMmOuHaHTHbIX [JHK 1715 rosiyueHrst ICXOAHOTO MaTepyara Jijisi CeJieKLUu.

[TonyueHnue TIOJIUTJION/IOB. BuyTpuBuaoBas rubpuaAn3arys.
BAu3KopoACcTBeHHOe — CKpellfiBaHWe, WM  WHOpuAwHT.  HepozcTBeHHOe
CKpelll[iBaHWe, WaM ayTOpuauHr. ['eTepo3uc M ero TMpUuMHBL VIcronb3oBaHUe
rereposrca B cenekiuu. OtganéHHas rubpuausaius. [Ipeoponenue Gecriioavs



ME>XXBHU/IOBBIX TUOPHUIOB. JJOCTIKEHUS Ce/leKIIUYA PACTeHUH U )KUBOTHBIX. «3€/16Has
pesosoyusi».

CoxpaHeHHe U U3yueHre reHeTUYeCKUX PeCypCOB KY/IbTYPHBIX PACTEHHUN U UX
IVKUX POJUUe AJisi CO3/IaHusI HOBBIX COPTOB U TMOPH/IOB CeIbCKOXO035HCTBEHHBIX
KyJbTyp. M3yyeHue, coxpaHeHue u ynpaeneHue 2eHemuuyecKumu pecypcamu
Ce/NbCKOXO035LUCMBEHHbIX U NPOMbICA0BbIX JCUBOMHbIX 8 Ueasix YayuyuwleHus
cywjecmgylowjux U C030aHUsl HOBbIX NOpOO, AUHUU U KPOCCO8, 8 MOM Huc/ie C
npumMeHeHuUeM CO8peMEeHHbIX Memo008 HayUYHbIX UCCAe008aHUll, nepedosblx udetl u
nepcneKmueHbIX MexHoA02Ull.

JleMoHCTpanuu

IToptpetsi: H. W. Basunos, 1. B. Muuypun, I'. [I. Kaprneuenko, II. II.
JIykbsineHKoO, b. JI. Actaypos, H. bopsnoyr, /1. K. benses.

Tabuiiel ¥ cxembl: «LIeHTPBI MPOUCXOXKIEHUSI 1 MHOT000pa3usi Ky/IbTyPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSAJOB B HAC/IeJCTBEHHOM WM3MEHUYMBOCTHY,
«MeToapl cenekiun», «OTaanéHHas rubpuan3aiys», «MyTareHes».

JIabopaTopHas pa6oTa «VI3yueHre COPTOB KY/IbTYPHBIX paCTeHHN U TIOPOJ
JIOMAILLIHUX KUBOTHBIX».

JIaboparopHasi padoTa «l/I3yueHre MeTO/IOB CeeKI[UH PaCTeHHI».

IIpakTuyeckas pabora «IIprBHBKa pacTeHUI».

JKckKypcusi «OCHOBHbIe MeTOZbl U [OCTH)KEHHUS! CeleKLMd pacTeHud U
JKUBOTHBIX (Ha CeJIeKLIMOHHYO CTaHL1IO, [JIEMEHHY0 bhepmy,
COPTOMCITBITaTeIbHbIA  yUaCTOK, B TeIJIMUHOe XO035HCTBO, B JiabopaTopuio
arpOyHHUBEPCUTETA WM HAYUHOT'O LIEHTPA)».

Tema 16. BUOTeXHO/I0TUsI U CHHTeTHYeCKasi 0Mo/10rus

OOBeKTbl, WCMONb3yeMble B OHOTEXHOJIOTHH, — K/IeTOUHble M TKaHeBble
KYJIbTYPHI, MUKPOOPraHU3MBbl, 1504 XapakTepuCTUKa. TpagvLiMoHHas
buoTtexHosiorus:  xjeOoreueHue, TMOyYeHWe KUCJIOMOJIOYHBIX TPOJAYKTOB,
BUHOJe/Me. Mukpobuosiorndeckuii cuHTe3. OOBEKTbI MHUKPOOMOIOTUYeCcKuX
TexHosiorui. ITpon3BoACcTBO Oesika, aMUHOKHC/IOT M BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM M UHCTPYMEHTOB 1ie/IeHarlpaB/JIeHHOr0 U3MeHeHUsl U
KOHCTPYMPOBaHHS F€HOMOB C L|e/IbI0 T0IyUYeHUs] OPraHru3MOB U UX KOMIIOHEHTOB,
coZiep>Kall[uX He BCTpevaroliyecs B Mpupo/ie OMOCUHTeTUUeCKHe My TH.

Knetounass uHxeHepusi. MeTozbl Ky/JbTYpbl K/IETOK M TKaHeW pacTeHUM U
*uBOTHbIX. Kpuobanku. Comartvueckass TUOpuAM3alMs W COMATUYECKUN
sMmbpuoreHe3. Mcrnosb30BaHue TaljIOWJOB B CeneKluu pacteHuil. [losyueHue
MOHOK/IOHA/IbHbIX aHmumes. ¥Yicnonb308aHue MOHOK/AOHA/IbHBIX U NOAUK/AOHA/NbHbIX
aHmumen 8 MeouyuHe. VICKyCcCTBEHHOe OIMJIOAOTBOpeHue. PeKOHCTpyKUUsS
SULIEKJIETOK 1M KJIOHMPOBaHHe >XMBOTHBIX. MeTo/| TpaHCIIaHTalUWU sijep KJIeTOK.



TexHon02uu 0300po6aeHuUs, Ky/bMUBUPOBAHUS U MUKPOK/IOHA/IbHO20 PA3MHOMCEHUS
Ce/NbCKOX035LUCMBEeHHbIX KyAbmyp.

XpOMOCOMHasi M TeHHasi WHXeHepusl. VICKyCCTBEHHBIM CHUHTe3 TreHa W
KOHCTpyupoBaHue pekoMOuHaHTHBIX [JHK. Co30aHue mpaHceeHHbIX Op2aHU3MO8.
[JocTrKeHus U MepCrieKTHBbI XDOMOCOMHOM Y TeHHOU MH)KeHepUU. JKOJIOTHUeCKre
Y 3TUYecKre pobsieMbl TeHHON WH)KeHepUH.

MeauiiuHckue 0roTexHonoruu. IToctreHomHasi tudposas meauiHa. ITHP-
AUarHocTuka. MeTabo/IOMHBIM aHa/MW3, TeHOLeHTPUUeCKU aHaau3 MpoTeoMa
yesl0OBeKa [Jid OLeHKHA COCTOSIHUSL ero 3740poBbs. VICrosib30BaHKe CTBOJIOBBIX
KieToK. TapretHas Tepanus paka. 3D-OnMowmkeHepuss i pa3pabOTKU
(yHIaMeHTa/lIbHbIX OCHOB MEJMLIMHCKUX TeXHOJIOTWM, CO3/aHUS KOMILIEKCHBIX
TKaHel COoueTaHWeM TeXHOJIOTWM TPEXMepHOro OWOmpUHTHHra u ckaddonguHra
[J/1S1 pellieHus 3a/1au IepCoOHaTM3UPOBAHHOU MeULVHBI.

Co3zaHre BeKTOPHBIX BakIMH C Iie/ibl0 o0ecrieueHrsi KOMOWHHPOBAHHOM
3aumThl OT BO30Oyauteneii OPBU, ycTaHOBAeHWe MOJIEKY/ISPHBIX MeXaHU3MOB
¢dyHkumonvpoBanusi PHK-cozpepskaix BUPYCOB, BBI3BIBAIOIIMX 0COO0 OracHbIe
3a00/1eBaHus YesloBeKa v JKUBOTHBIX.

JleMoHCTpanuu

Tabnuipl U cxembl: «VIcnonb30BaHUE MUKPOOPraHU3MOB B TIPOMBILLIZIEHHOM
IIpOU3BO/CTBe», «KyleTouHas uH)KeHepus», «['eHHass UHXXeHepUus».

JIaboparopHasi padoTta «lI3yueHne 00BeKTOB OMOTEXHOIOTHI».

IIpakTuueckas pabora «IlomyueHre MOTOYHOKUC/IBIX TIPOAYKTOB.

JKckypcusi «buotexHosorusi — BakKHeMIash TNPOM3BOJAUTE/bHAs CUJia
COBPEMEHHOCTH (Ha OMOTeXHOIOrUUecKoe TPOU3BO/ICTBO)».

11 KJIACC

Tema 1. 3apoxjeHue U pa3BUTHE 3BOIIOIMOHHBIX TPeJCTaB/JIeHUH B
Ouosioruu

OBomoLuoHHas Teopus Y. [lapBuHa. [IpeArnocbuikKi BO3HUKHOBEHUS
fapByHu3Ma. JKU3Hb U Hay4yHas JearebHOCTh Y. /lapBuHa.

JBroKylye Crsibl 3BOMIOLMA BUZOB 110 Y. /lapBUHY (BbICOKast UHTEHCUBHOCTD
pa3MHOKEHUS OpraHuU3MOB, Hac/e[[CTBeHHasi H3MeHUuBOCTb, Oopbba 3a
CyIIleCTBOBaHUE, eCTeCTBeHHbIN U MCKYCCTBEHHbIN 0TOOD).

Odopmiienre cuHTeThueckoi Teopuu sBosoluu (CT3). HeliTpasnbHas
Teopusi 3BomoIMM. CoBpeMeHHass JBOJIIOLMOHHAsE OuWonorus.  3HaueHue
5BOJIFOLJMOHHOM TEOPHH B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JeMoHcTpanuun



[TopTpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krowe, Y. lapBuH, C. C. YetBepukos, . U. [lImaneraysen, k. Xongens, . K.
benses.

Tabsure! 1 cxembl: «CrcteMa >kuBoi pupozpl (1o K. JIuHHero)», «JlecTHUIIA
JKUBBIX cyiriecTB (o Jlamapky)», «MexaHu3M ¢OpMHUPOBaHHs TIPHUCIIOCO0/IeHUH Y
pacTeHuM U >XMBOTHBIX (110 Jlamapky)», «KapTa-cxema mapuipyTta nyTeiuectBus Y.
NapBuHa», «Haxomku Y. [lapBuHa», «®opmbl 00pbOBI 3a CyIIeCTBOBaHHEY,
«[Topogel Tomybeii», «MHoroobpasue KyJbTYpPHbIX (OpM KamycCTbl», «Ilopobl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHust HOBBIX BUJIOB (110 Y. [lapBuHY)»,
«CxemMa COOTHOLIEHHWS [BWXKYLIUX CUI SBOMIOLUN», «OCHOBHBIE T0JIOXKEHHUS
CUHTETUYECKOU TEOPUM SBOJTIOLIUU».

Tema 2. MUKPO03BO/IIOLMSA U eé pe3y/ibTaThl

[Tonynsuys Kak 371eMeHTapHas euHULA 3BOMIOLMA. COBpeMEeHHbIE MeTO/bI
OLIEHKM TeHeTWYeCcKoro pa3Hoobpasvss W CTPYKTypbl TOMy/siui. V3aMeHeHue
reHopoHJa TMOMy/SIUM KakK 3/eMeHTapHOe 3BOJIIOLMOHHOE $B/ieHHWe. 3aKOH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Batinbepra.

OnemeHTapHble (aKTOpbl (ABWXKYILLME CU/bI) SBOJIIOLMU. MyTal[MOHHbIN
nporjecc. KombuHaTvBHasi u3MeHUMBOCTh. [lpelid TreHOB — ciydaiiHble
HeHarpaB/ieHHbIe U3MeHeHUs 4YacToT ajiiesier B nony asausax. Dd@eKT ocHOBaTe/Isl.
Oppexkm 6OymbLiouHO20 20p/biiuka. CHUdCeHue 2eHemuueckoeo pasHoobpasusi:
npuyuHbl u cnedcmeusi. I1posieneHue 3¢pgpekma Opelicha 2eHo8 8 6OABWUX U MANbIX

nonyasyusix. Murparuu. U3onsuys TIOTTY JISILTMIA: reorpaduueckas
(mpocTpaHcTBeHHast), bronoruyeckasi (pernpoAyKTUBHas).
EctecTBeHHbIM 0TOOpP — HarpaBasiOmuid  (akTop 3BomonuU. PopMbl

eCTeCTBEHHOTO  OTOOpa:  ABWXKYIIHMM, CTaOWIM3UPYIOIUM,  Pa3pbIBAIOIIH
(au3pynituBHBIN). [TosmoBoi oT60p. BO3HUKHOBEHHE W BOJIIOLMS COLMATBHOTO
TIOBe/IeHUS >KUBOTHBIX.

[MpucriocobieHHOCTb  OPraHW3MOB  KaK — pe3y/ibTaT  MUKPO3BOJIIOLIVU.
Bo3HuKHOBeHHe MpUCocob/ieHni y opraHu3mMoB. ApomMoph03bl M UAN0aJanTaluu.
[TpumepsI TipUcioco0ieHnid y OpraHUu3MoB: MopdoJsiorudyeckue, GrU3n0I0ruuecKue,
buoxumuueckrie, TioBefieHUeckue. OTHOCHUTENBHOCTh  MPHUCIIOCO0eHHOCTH
OpraHU3MOB.

Bupg, ero kpurepum U CTPyKTypa. BujoobOpa3oBaHue KakK pe3y/bTar
MUKpO3BOMIOIMK. W3onsiust — KiaoueBoW (akTop Bujoobpas3oBanus. IlyTtu u
CrIoco0bI BU1000pa30BaHus: ajuioraTpruyecKoe (reorpaguueckoe),
CUMIIaTpUUeCcKoe  (3KOJIOrUYecKoe), «MTHOBEHHOE» (monurnionau3anys,
rubpuan3anys). JuTe/lbHOCTD 3BO/TIOIIMOHHBIX TIPOIIECCOB.

MexaHu3Mbl hOPMUPOBaHKUS OHMOJIOTMUECKOr0 pa3HooOpaswus.



Posib 3BOJTIOLIMOHHON OMOIOTHM B pa3paboTke HayUHBIX METOZIOB COXPaHeHUsI
6uopa3Hoobpasvs. MUKPO3BOMIOLUS M KO3BOJIIOLMS TIapa3sUTOB U MX XO3seB.
MexaHr3Mbl GOPMUPOBaHKS yCTOMUUBOCTH K aHTUOMOTUKAM U CrIoCcO6b1 60PBOBI C
HeW.

JdeMoHcTpanuu

IToptpeTtsl: C. C. YeTBepukoB, 3. Matp.

Tabmuibl U cxeMmbl: «MyTal[MOHHasi W3MEHUMBOCTh», «[loMynsiijoHHast
CTPYKTypa BHfia», «Cxema MposiBjieHus1 3aKkoHa Xapzau—Baiinbepra», «IBrKyiiue
CUJIbl 3BOJTIOLIUN», «JDKOJIOTMUecKasi U30J/sIusl TIONyJIsALUid CeBaHCKOM (opesin»,
«['eorpadrueckasi U30/s1MsI TMCTBEHHULbI CUOMPCKOU M JIMCTBEHHULIBI 1ayPCKOi»,
«[TonysiiiOHHbIE BOJIHBI YUC/IEHHOCTU XMIIJHUKOB U >KepTB», «CxemMa [1elCTBUs
ecTeCTBeHHOT0 0TO0pa», «@opMbl 60pLOBI 3a CylljeCTBOBaHHE», « IHyCTpHaTbHbIH
MejaHu3M»,  «KuBble  UCKoraemsbie»,  «lIOKpOBUTe/bLCTBEHHAss  OKpacka
JKUBOTHBIX», «[Ipeayrpexpatomiasi okKpacka >XUBOTHbIX», «DU3H0N0rnyecKre
afantaiyu», «IIpucnocob6/eHHOCTh OpraHu3MOB U €€  OTHOCUTE/IbHOCTBHY,
«Kpurepuu Buza», «Buasl-qBoiiHNKN», « CTPYKTypa BHA B TIpUpoie», «CIioco0b
BHZI000pa3oBaHus», «I'eorpadguueckoe Bus00Opa3oBaHue TPEX BUAOB JIaH/bIIIIEH»,
«DKOJIOTHUeckKoe BHA000pa3oBaHWe BHW/IOB CHHHI, «[IOMUATIONABI pacTeHHii»,
«KamnycTtHo-peieunbiii rubpu».

O6opynoBaHue: repbapuu pacTeHHH, KOJUIEKLIMK HaCEeKOMBIX, Uyuesia MTHUL] U
3Bepei C IIpUMePaMH Pa3/IMUHbIX TTPHUCIIOCOOIeHHH, Uydesia TITHI] ¥ 3Bepeli pa3HbIX
BUJIOB, repbapuy pacreHuid OJIM3KKMX BHIOB, 00Pa30BaBIIMXCS pa3/IAYHBIMU
criocobamu.

JIaGopaTopHasi padoTta «BbisiB/ieHre H3MeHUMBOCTH Y 0cobeli 0ZIHOTO BUIa».

JIaboparopHasi padora «IIpucriocob/ieHust OpraHu3MOB 1 UX OTHOCHUTE/TbHAsT
11e71eCO00pa3HOCThbY.

JlaboparopHast pabora «CpaBHeHHWe BUJOB 110 MOP(OJIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaKkpo03Bo/IIOLMA U €€ pe3y/ibTaThl

MeToabl W3yueHHsT MaKpO3BOJ/IOLMM. [laneoHTONOrMyeckre  MeTO/bl
vu3yueHuss sBomouuu. [lepexogHble ¢GopMbl U (UIOTeHEeTUYECKHUe — Psi/ibl
OpraHU3MOB.

buoreorpadguueckrue MeToAbl u3ydyeHUs 3BomoLuU. CpaBHeHWe (JIOpbI U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obsactu 3emmn. Buabl-
HZIEMUKU U PEJIUKThI.

OMOpHOJ/IOTUYECKHE W CPaBHUTETbHO-MOPGhO/IOTHUECKHE METOAbl W3yUeHUs
3BOJIIOLIMM. ['eHeTHUeCKWe MeXaHU3Mbl 3BOJIIOLMM OHTOTeHe3a U TM0sIB/IeHUs
SBOJIIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMUHbIE W aHAJIOTUUHbIE  OpraHbl.
PynuMeHTapHble ~ OpraHbl M araBU3Mbl.  MoJIeKy/IIpHO-TeHeTHYeCKUe,



OuoxuMuueckie UM~ MaTeMaTh4yeckKhe  MeTO[bl  W3y4YeHUs  IBOJIOLUU.
['omonoruunbie reHbl. CoBpeMeHHble MeTOZbl TMOCTPOEHUSI (UIOreHeTUYeCKHUX
[lepeBbEB.

XPpOMOCOMHBIE MyTaljuy Y 3BOJIFOLIUS TeHOMOB.

OOb1re 3aKOHOMEPHOCTH (TIpaBuMJIa) 3BOMIOLMH. [IpuHyun cmeHbl ¢yHKYuUl.
HeobOpatuMocTh 3BOsIOLIMK. AflanTHBHAs pajvaiys. HepaBHOMEpPHOCTb TEMIIOB
9BOJIFOLIUU.

JeMoHcTpanuu

[Toptpetsl: K. M. B3p, A. O. KoBanesckui, ®. Mromnnep, 3. ['ekkesb.

Tabauipl U cxeMbl: «DPUIOTeHeTUUECKUM psif, JIOIAagu», «ApPXeorTepUKc»,
«3Bepo3ybble  smepel»,  «Cterouedans»,  «PuHnopuThH»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpapuueckre 30HBI 3emn», «llpeli) KOHTHUHEHTOB»,
«PemukThl», «HauasnbHble cTaguu SMOPUOHANBHOTO PA3BUTHS TI03BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTUYHBIE WM aHa/JOrMuYHble OpraHbl», «PyAUMeHTBI»,
«ATaBU3Mbl», «XpPOMOCOMHbIe HabOpbl Ye/loBeKa U IIMMIaH3e», «[JlaBHbIe
HaTpaB/IeHUS IBOJIOLUN», «OOIIHe 3aKOHOMEPHOCTH IBOJTIOL[AN».

Ob6opyznoBaHue: KoJIIeKI[uM, repbapuu, My/sDKU MCKOIIaeMbIX OCTaTKOB
OpraHu3MOB, MYJ/ISDKU TOMOJIOTMYHBIX, aHa/IOTUYHBIX, PYAVYMEHTapHbIX OpPraHoB U
aTaBU3MOB, KOJIJIEKLIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BUTHe )XU3HHU Ha 3emMJie

HayuHble TUIIOTE3bI TIPOMCXOXKAEHHS >KU3HM Ha 3emse. Ab6uoreHes u
naHcrepmusi. [JoHayuHble MpeACTaB/IeHUs O 3apOXKIAEHUU >XU3HU (KpeaLOHK3M).
['unoTesa MOCTOAHHOIO CaMO03apOXKJeHHUs )KU3HU U eé orpoBep)keHue onbitamu .
Peawn, JI. Cniannaniiany, JI. TTactepa. TTporicxoxkaeHue KU3HUA U acTPOOHOJIOTHSI.

OcHOBHBIE STaribl HEOpPraHu4yecKou 9BOJIIOLMH. [1nanerapHas
(reosiorvyeckasi) SBOMIOLMS. XHUMUYecKasi 2JBOJIOLMSA. AOUOTeHHBbIM CHUHTe3
OpraHuyeckux BelllecTB U3 HeopraHuueckux. Omeir C. Mwitepa u I'. FOpu.
O6pa3oBaHue nosimMepoB U3 MoHoMepoB. KoatiepBaTtHasi runoTe3a A. 1. OnapuHa,
TUroTe3a TMepBUYHOTO OysaboHa [[K. XospeiiHa, reHeTWueckass rurmore3a [
Ménnepa. Pubosumbr (T. UYek) u rumortesa «mupa PHK» Y. T'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBeHHe TPOTOK/IEeTKH.

Wctopus 3emnu v MeToibl e€ n3yueHus. VIckonaemble opraHuyeCcKue OCTaTKU.
['eoxpoHonorus U eé MeroAbl. OTHOCUTeNbHAs W abCOMIOTHAsT TeOXPOHOJIOTHS.
['eoxpoHOJIOrMyecKkas 1iKasna: 30Hbl, 3pbl, IEPUO/bI, STIOXHU.

HauanbHble 3Tanbl OpraHWYeCcKoW 5BOMOLMM. [losiBlieHWMe W 3BOJIIOLUS
MepBbIX KJIETOK. JBOJIOLMS MeTabo/m3Ma. BO3HUKHOBeHHe MepPBBbIX 3KOCHUCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIZIEHKH KaK aHAJIOT MepBbiX Ha 3emsie CcOOOIIecTB.
CrtpomaronuTtsl. [IpOKapuOThI ¥ 3yKapHUOTHI.



[TpoucxoxaeHre 3yKapuoT (cuMbroreHes). DBOIOI[MOHHOE TIPOHCX0XKIeHe
BUPYCOB. IIponcxoXKaeHue MHOTOK/IEeTOYHBbIX OpraHu3MOB. BO3HMKHOBeHHe
OCHOBHBIX I'PYNI MHOTOKJ/IETOUHBIX OPraHWU3MOB.

OcCHOBHBIE 3Tarbl 3BOOLMU BBICIIUX pacTeHUd. OCHOBHBbIE apoMOp(03bl
pacteHud. Bbixox pacteHud Ha cymly. [losiBieHdWe CIOpPOBBIX pacTeHUHM U
3aBoeBaHre wuMmH cymu. CemeHHble pacTeHus. I[IponcxoXzeHve LBeTKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 3BOJIOLUMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl
JKUBOTHBbIX. BeHjckas (ayHa. KemOpuiickuii B3pbIB — TOSIB/IeHE COBPEMEHHBIX
TUIOB. [lepBble XOpAOBbIe )XUBOTHBIE. KH3Hb B BOZle. DBOJIIOLMSA MO3BOHOYHBIX.
[Tpoucxoxaenve amdbubuii 1 penTuivid. IIpoucxok/eHre MIEKOMUTAIIMX |
ntuil. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 6eCroO3BOHOUHBIMU U
TI03BOHOYHBIMU KUBOTHBIMM CYIIIU.

PasBute >xu3HM Ha 3emyie MO 5paM M IepUOJAM: apxeu, MpOTepO30H,
Tasie030i, Me3030M, KaitHo30i. O611ias XapaKTepruCTHKa K/IMMaTa U TeoJIoTHYeCKux
nipotieccoB. [TosiBjieHUe U pacliBeT XapaKTepHbIX OpPraHU3MOB. YTieobpa3oBaHue:
ero yCJIOBHS Y BJIMsIHYE Ha Ta30BbIM COCTaB aTMOC(hepHI.

MaccoBble BBIMUpPaHUSI — 3KOJIOTUUECKHEe KPU3UChl npouwioro. [IpuunHel u
C/1Ie[ICTBUSI MAacCCOBBIX BbIMUMpaHW. COBPEMEHHBIM SKOJIOTUUECKUU KPHU3HUC, ero
ocobenHoctH. [Tpobema coxpaHeHust 6Mopa3HO0Opa3us Ha 3emiie.

CoBpeMeHHasi cuUCTeMa OpraHu4eckoro mwupa. [IpuHIUIBI KiacCUpUKauyuu
opraHrM3MoB. OCHOBHbIe CUCTEMaTHYeCKHe TPYIIIbl OPraHU3MOB.

JleMoHCcTpanuun

[Toptpetsl: ®. Penu, JI. Cna/ianuany, JI. Ilacrep, . 1. Meunukos, A. N.
OmnapuH, k. XongenH, ['. Ménnep, C. Munnep, I'. FOpwu.

Tabmmuiipl 1 cxeMbl: «Cxema ombiTa @. Peau», «Cxema orbita JI. ITactepa 1o
W3yUYEeHHIO CamM03apoK[eHusi XusHu», «Cxema omnbita C. Muminepa, I'. FOpw»,
«JTanbl  HEOPraHWYeCKOW  SBOMIIOLUMW»,  «['eOXpPOHOJIOTMYeCcKas  IIKaja»,
«HauasibHbIe 3Tamnbl OpraHUYECKOM 3BOMIOIMN», «CxemMa o0Opa3oBaHUs 3YKapHOT
nyTéM cumbuoreHesa», «Cucrema >XWBOW TIpUpoAb», «CTpoeHWe BUpYCa»,
«Apomopdo3bl  pacTeHui», «PuHHMOPUTBE», «OAHOK/IETOYHbIE BOJOPOCIN»,
«MHOrokneTounble BoOAOpoc/In», «Mxu», «IlanopoTHUKU», «I'0/10CEMEeHHbIe
pacTeHust», «OpraHbl [JBETKOBBIX pacTeHUi», «CxemMa pa3BUTUS )KUBOTHOTO MHPa»,
«ApomMopdo3bl KUBOTHBIX», «IIpocTreiiiive», «KuiieuHornosocTHele», «Ilnockue
yepBU», «YneHUCTOHOTHE», «PbIObI», «3eMHOBO/IHbIE», «[IpecMbIKarolecs»,
«[Itnup», «MnekonuTaroiue», «Pa3BuTre XU3HU B apXeuckou spe», «Pa3Burtue
JKU3HU B TIPOTEPO30MCKOU 3pe», «Pa3BUTHE >KM3HM B Ma/e030MCKOW 3pe»,
«Pa3BuTHE )XU3HU B ME3030MCKOU 3pe», «Pa3BUTHe )KU3HU B KAWHO30MCKOM 3pe»,
«CoBpeMeHHasi CUCTeMa OpraHu4YecKoro Mupa.



Ob6opyznoBanue: Tepbapyy pacTeHWM pa3MYHbIX OT/E/I0B, KOJIIEKI[UH
HaCeKOMbIX, BJlaKHbIe TIpernapaTthbl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKLIUU
WTTIOKOXKUX, CKeJIeThbl TO3BOHOYHBIX JKUBOTHBIX, Uyydesia ITUL] U 3Bepei, KOJLJIeKI[Ur
OKaMeHeJIOCTe, TMOJIe3HbIX UCKOMAaeMbIX, MYJ/SDKM OpPraHUYeCKMX OCTaTKOB
OpraHU3MOB.

BupryasibHas 1adboparopHasi padora «MoemMpoBaHHe OIbLITOB MuJiiepa—
FOpu no usydeHnto abMOreHHOro CHHTe3a OpraHMYeCcKuX COeIMHEHUH B TIePBUYHOM
aTMocdepe».

JlabopaTropHast pabora «V3yueHuWe U OIMCaHHWe HCKOITAeMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «l/I3yueHue 0COOEHHOCTEM CTPOEHHUs PACTeHUM
PasHbIX OT/E/IOB».

IlpakTHueckas padora «l/3ydyeHre 0coOeHHOCTEH CTPOEHUsI TO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOIIOreHe3

Pa3pesnbl 1 3aauM aHTPOIIOIOrMU. MeTo/ bl aHTPOMOJIOTHH.

CraHOB/ieHMe TIpe/ICTaB/IeHW O MPOMCXOXKAEHUM uesioBeKa. PemuruosHbie
B033peHUsi. CoBpeMeHHbIe Hay4YHble TeOPHUHU.

CX0/ICTBO UesioBeKa € KUBOTHbIMU. CHCTeMaTHUYecKoe T0JI0KEHHe YesloBeKa.
CBuzleTesibCTBA  CXOACTBA  4YejOBeKA C  JKABOTHBIMU:  CPaBHUTEJIbHO-
Mop@oJioThuuecKue, sMOpuosIorudyeckue, ¢bu3nonoro-broxuMuyeckue,
noBeZieHueckre. OT/IMYMS Ye/loBeKa OT >KUBOTHBIX. [IpsIMOXOKIeHre U KOMIL/IEKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe r0JIOBHOTO MO3ra U BTOPOW CUTHA/bHOU
CUCTEMBI.

[Bwxyiye cusibl (hakTopbl) aHTpOTIOTeHe3a: OMOoruuecKye, ColUasIbHbIE.
CoorTHollieHre 6UOMOTUUeCKUX U COIMa/IbHBIX ()aKTOPOB B aHTPOTIOreHese.

OcHOBHbIe CTaiud aHTporioreHe3a. PaHHUe uenoBeKooOpasHble 00e3bsHbI
(TIpOKOHCY/IbI) ¥ paHHHE TTOHTU/IBI — OOIIHe TIPe/IKK ueloBeKooOpa3HbIX 00e3bsH U
Mofied. ABCTpa/IONUTEKU — ABYHOTHE TIpeAKHU Jirozeur. YelnoBeK yMesibli, TiepBble
W3rOTOBJIEHUS OPYAuHU TpyAa. YeoBeK NpIMOXOASIIMN U MTePBbIM BbIXOJ, JIFOJeU 3a
nipesiesibl Adpuku. YesioBek reiiiesisoeprckuii — o0IIMi MpeioK HeaH[epTalbCKOTO
yesjioBeKa U 4ejioBeKa pa3yMHOro. YesoBeK HeaH/epPTaJbCKUM KakK BUJ, JIFOZeu
XO0JIOAHOTO KjauMara. YesioBeK pa3yMHBbIM COBPEMEHHOTO THIIA, [AeHUCOBCKUUI
ye/ioBeK, OCBOEHWe KOHTHMHEHTOB 3a rnpezenamu Adpuku. [laneoreHetwka u
rajieoreHOMHMKa.

OBOJIIOL[MSI COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBI OTOOpP B MOMYJISLUSIX
yejioBeKa. MyTallMOHHBIN mipoljecc U nonumopdusMm. [lomy/isloOHHbBIE BOJIHBI,
Apeid reHoB, murpalus U «3O@eKT oCHOBaTess» B MOMYJISALIUSIX COBPEMEHHOTO
yeJsioBeKa.



YesnoBeyeckre pachkl. [loHaTve o pace. bosblive packl: eBpomneouHast
(eBpa3uiickasi),  aBCTpajo-HerpoujiHasi  (SKBaTopuasnbHas), = MOHTOJIOW/HAs
(asuaTcko-amepukaHcKasi). Bpemss v myTu paccesieHusi yeyioBeKa MO IIIAaHETe.
EqvHcTBO  yesnoBeueckux — pac.  HayuHag  HeCOCTOSITe/IbBHOCTb — pacv3Ma.
[Tpucrioco6/eHHOCTh UYesioBeKa K pa3HbIM YCJIOBUSM OKDY)KaloIleil Cpejibl.
BnusiHue reorpaduueckoi cpe/ibl U fipetiha reHOB Ha MOP(hO/IOTHIO U (DH3U0JIOTUIO
yesioBeKa.

MeXIuCIUIUIMHApHble  MeToAbl B (u3uyeckod  (GHoIOrHYecKoi)
AHTPOMOJIOTUM.  DBOJIIOLIMOHHASI ~ aHTPOIOJIOTUS W T1a/le0aHTPOIOJIOTUST
yesI0BeYeCKUX MOomyJisAlui. buoconuanbHble UCCIef0BaHUS TIPUPOJbI UeslOBeKa.
VccnenoBaHue KO3BOMIOLIMU OMOJIOTHYECKOTO 1 COLIMAIbHOTO B UesIOBeKe.

JeMoHcTpanuun

[Toptpetsr: Y. dapsuH, JI. Jluku, . 4. Porunckun, M. M. I'epacumos.

Tabuiipl U cxembl: «MeTo/IbI aHTPOTIOJIOTHNY, «['0JIOBHOM MO3T uesioBeKa»,
«UYesnoBekooOpa3Hble 00e3bsiHbI», «CKejleT Ye/ioBeKa W CKeJieT IIMMITaH3e»,
«PyIuMeHTBI U aTaBU3MbI», «IBUKYILME CUJIbI aHTPOIOreHe3a», «IBOJIFOLIMOHHOE
IpeBO  yejioBeKa», «ABCTpajonuTek», «YenoBek yMenbl», «YenoBek
MIPSIMOXOALIMM», «/IeHNCOBCKMK YenoBek» «HeaHaepTanblbl», « KpoMaHbOHLIBI»,
«IIpenku yenoBeka», «ITarbl 3BOJIIOLIUU YesI0BeKa», «Pachl yeoBekar.

Ob6opyzoBaHue: MYJ/ISDKM — OKaMeHe/IOCTel, TpeAMeTOB MaTepHalbHON
Ky/IbTYpbl TIDEIKOB  UejioBeKa, penpoAykiuu (dbortorpaduu) KapThH C
MUGbOIOTUYECKUMU U OUOIeMCKUMM  CIOJKeTaMHM  TIPOMCXOXKAEeHUsT 4deJloBeKa,
dboTorpadum HaXOZOK MUCKOTaeMbIX OCTAaTKOB UesIOBeKa, CKesieT ue/ioBeKa, MOJe/lb
yeperia yesji0BeKa U yeperia [lMMIiaH3e, MO/le/ib KUCTH YeI0BeKa U KUCTH I[IMMITIaH3e,
MO/JieJId TOpca IPeIKOB uejioBeKa.

JlaboparopHast palGora «/I3yueHne o0cOOeHHOCTell CTpOeHHs CKeJeTa
YyesI0BeKa, CBSI3aHHBIX C TIPSAMOXOKEHUEM.

IlpakTHyeckas padora «/I3yueHre 3KO/IOTHUECKUX aZlaMTalldid Ye/IOBeKa.

Tema 6. Jko/sioruss — HayKa O B3aMMOOTHOLIEHUSX OPraHU3MOB H
Ha/JOPraHU3MeHHbIX CUCTeM C OKpY)Kalollel cpefou

3apoykeHre 1 pa3BuTHe 3Konoruu B Tpygax A. I'ymbonbara, K. @. Pynbe, H.
A. CeepuoBa, 3. I'ekkensi, A. Tenom, B. H. CykauéBa. Pa3gensl u 3ajauu
9K0JIOruu. CB3b 3K0JIOTUM C APYTUMU HayKaMH.

MeTtoabl 3kosioruu. IlosieBble HabsogeHNs. OKCIIEPUMEHTBI B 3KOJIOTHM:
npupojHble U jabopatopHble. MojenvpoBaHue B 9KOJOTMM. MOHWUTOPHHT
OKpY>Karollleid cpe/ibl: T0Ka/IbHBIM, perMOHA/ILHBIA U T/100aTbHBIH.

3HaueHWe SKOJOTUUECKMX 3HaHUM [/l 4ejoBeKa. JKOJIOTM4ecKoe
MHPOBO33pDeHMEe KaK OCHOBA CBsSi3eld 4esioBeuecTBa C rnpupopou. dopmupoBaHue
9KO/IOTUUeCKOU Ky/IbTYPbl M 9KOJIOTUUeCKOW TPaMOTHOCTH HaceJ/IeHUs.



JdeMoHCcTpanuu

[Toptpetel: A. I'ymbombaT, K. ®@. Pynbe, H. A. CeBeprios, J. ['ekkenb, A.
Tency, B. H. Cykaués.

Tabmuipl U cxembl: «Pa3gesnbl 3Komorum», «MeTobl IKomorun», «Cxema
MOHUTOPUHTA OKPY>Karoller Cpe/ibl».

JIaboparopHas pabora «M3yuenne METO/IOB 5KOJIOTMYeCKUX
WCCJIeJOBaHUM».

Tema 7. OpraHu3mebl U cpejia 00UTaHUA

OKosoruyeckre (hakTopbl U 3aKOHOMEPHOCTU UX JelicTBus. Kaccudukaiys
9KOJIOTMUeCKrX (haKTOPOB: abMoTHUeCcKre, OMoTHUYeCKWe, aHTpororeHHble. O01me
3aKOHOMEPHOCTH JeUCTBUSL 3KoJornueckux (akropos. [IpaBuwino muanmyma (K.
HInpenrens, FO. JIubux). TosepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOHWOHTHBIE
OpraHu3MBbl.

Abuotnueckue ¢akrtopel. CBeT Kak 3Kojorudeckuii dakrtop. [leiicTBue
pa3HbIX YYaCTKOB COJIHEYHOT'O CIEKTpPa Ha OpPraHM3Mbl. DKOJOTMUecKye TPYIIibl
pacTeHHWi U >KMBOTHBIX IO OTHOIIEHWIO K cBeTy. CHrHasbHasi pojib CBeTa.
doTorepruogusM.

TemnepaTypa kak 3Kosorudeckuii akrtop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [ToMKUIOTepMHbIE U TOMOMOTEPMHbIE OPraHW3Mbl. DBPUTEPMHBIE U
CTEeHOTepPMHbIE OpPraHU3MBbl.

BraxxHOCTE Kak 3kKojiorudeckuii (akrtop. IIpucrnocobneHuss pacTeHuid K
no/ifiep)kaHuio0 BogHoro OanaHca. Knaccudukaiiusi pacTeHUd 1O OTHOILEHUIO K
Bogie. [Tpucrioco6eHuyst )KUBOTHBIX K U3MEHEHUI0 BOJJHOTO peXXUMa.

Cpenbpl obuTaHUS OpPraHW3MOB: BO/[Hasi, Ha3eMHO-BO3/YIIIHasl, TMOUBEHHas,
rnyOvHHAsT ~ TIOJTIOUBEHHAs, BHYTPUOpTraHW3MeHHas.  PU3MKO-XUMUUeCKHe
0Cco0OeHHOCTH cpefi 00MTaHusT OpraHru3MoB. [1prcrocobieHus: OpraHu3MOB K >KU3HU
B Pa3HbIX Cpefiax.

buonornueckve putMmbl. BHelllHMe W BHYTpeHHUe pUTMbl. CyTOUHble U
rofuuHbie puUTMbI. [Iprcrioco6/eHHOCT, OPraHKW3MOB K CE30HHBIM W3MeHEeHHSIM
YCJIOBUM KU3HHU.

’KvizHeHHBIe (popMbI OpraHu3MoB. [ToHsTHe 0 )Xru3HeHHOU (hopMe. JKU3HEeHHbIe
dbopMbl pacTeHMi: JepeBbsi, KyCTapHUKH, KyCTapDHUUKH, MHOTOJIETHHWE TpaBhbl,
ofiHOJIeTHWe TpaBbl. JKu3HeHHble (POPMBI >KUBOTHBIX: THAPOOUOHTHI, Te0OHMOHTHI,
a3po6mroHTbl. OCOOEHHOCTH CTPOEHUS M 00pa3a YKU3HHU.

buoTtnueckue dhakTopbl. Buibl 0MOTHUECKHX B3aUMOZIEMCTBUIN: KOHKYPEHIUS,
XULHUUECTBO, CUMOMO03 U ero (opmbl. IlapasuTusMm, Kooriepaiys, MyTyaju3M,
KOMMeHCa/Ii3M (KBapTUPAHTCTBO, Hax/IeOHUUEeCTRBO). HeTtpoduueckue
B3aumMojelicTBus  (Tonmueckue,  (opuueckue, (abpuueckue). 3HaueHHe



OMOTHUECKUX B3aWMOJEMCTBUM [T CYI[eCTBOBAaHUS OPraHW3MOB B cpefie
obuTanus. [IpUHIUIT KOHKYPEHTHOTO UCK/TFOUEHHSI.

JleMoHCcTpanuun

Tabmuiel U cxeMbl: «3JKoyiorThuueckrue (akTopbl», «CBETOBOW CIIEKTp»,
«DKOJIOTHYeCKHe TPYMITbl JKUBOTHBIX 110 OTHOIIIEHUIO K CBETY», «TerIoKpOBHbIE
JKUBOTHBIE», «XO0JIOHOKPOBHbIE >XUBOTHbIE», «®duU3nosornyeckue afanrtaluu
JKUBOTHBIX», «Cpeiibl 00UTaHWS OpraHU3MOB», «bBHOMOrMYecKre pPHUTMBI»,
«Ku3HeHHbIe (hOpPMbI pacTeHU», « K13HeHHbIe (POPMbI )KUBOTHBIX», « JKOCUCTEMA
IIIMPOKOJIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOTO Jjeca», «Llemu mmraHuis»,
«XUILIHUYECTBO», «ITapa3sutusmy», «KOHKypeHLUs», «Cum0Om03»,
«KomMeHcanusm».

Ob6opyznoBanue: repbapyuv pacTeHWM U KUBOTHBIX, TPHUCTIOCOOIEHHBIX K
BAWSHUIO PAa3/IMUHBIX 3KOJOTMUecKux (hakTopoB, repbapuu CBETOJFOOUBBIX,
TeHe/F0OMBLIX U TEeHEeBBIHOC/MBBIX DAaCTeHUl, CBeTO/MOOVBbLIE, TeHeIroOuBbie U
TeHeBbIHOC/IMBble KOMHATHbIE pacTeHus, repbapuu U KOJIJIEKIIMU TeTlI0/IF0OUBBIX,
3UMOCTOMKNX, MOPO30yCTOMUMBBIX pacTeHWM, uyuesia TITWI] U 3Bepel, repbapuu
pacTeHUM, OTHOCAIIMXCS K TrurpodurtaMm, kcepodurtam, Me3odurTaM, KOMHaTHBIE
pacTeHusl JaHHBIX TPYII, KO/UIEKIIUM >KUBOTHBIX, OOMTAIOIIUX B pa3HbIX Cpefax,
repbapuM ¥ KOJUIEKIIMM pacTeHW U >KMBOTHBIX, 00/afjalolux YepTamu
TIPUCITOCOOIEHHOCTH K CEe30HHBIM HM3MEHEHWSIM YC/IOBUM JKHU3HU, Tepbapuu H
KOJUIEKIIMM PACTeHUN W JKUBOTHBIX Pa3/MUHbIX >XKU3HEHHBIX (POPM, KOJIIEKIUH
YKUBOTHBIX, YUaCTBYIOIIUX B Pa3/IMUHbIX OMOTUUECKUX B3aUMO/IeCTBUSIX.

JlabopaTropHasi pabora «BbIsBIeHHe TIPUCTIOCOOIEHU OpraHu3MOB K
BJIUSIHUIO CBETa».

JlabopaTtopHasi pabora «BbIsSBIeHHEe IIPUCTIOCOOEHMM OpPraHUu3MOB K
B/USTHUIO TeMIlepaTyphi».

JIaboparopHasi paboTa «AHaToMHUYeCKre 0COO@HHOCTH pacTeHU U3 pa3HbIX
MeCT 0OUTaHsT».

Tema 8. JKo/10r¥si BU/I0B ¥ O IALIAM

OKo/loTUUecKde  XapakKTepUCTUKA  Tonyasumu.  [lomynsuus — Kak
buonoruueckast cucreMa. Posib HeOZHOPOIHOCTH Cpe/ibl, (hr3nueckrux 6aphepoB U
0CcOOeHHOCTel OMOJIOTHU BUIOB B (POPMHUPOBAHUY MPOCTPAHCTBEHHOW CTPYKTYPBI
nonynsiiyii. OCHOBHBIE TIOKa3aTe/ld TOMYJALAA: YUC/IeHHOCTb, TIOTHOCTB,
BO3pacTHasi W TI0JIOBasi CTPYKTypa, pO’KAAaeMOCTb, TIPUPOCT, TeMIl pPOCTa,
CMEePTHOCTb, MUTPALIUSI.

OKosoruyeckass CTpyKTypa mony/siiuu. OlleHKa UMC/IeHHOCTH TIOMYJISLIUMU.
IuHaMMKa TMOMyJISLUN U eé peryasius. BUoTHYecKuil TMOTeHLMa A TMOMYJISLUH.
MoiepoBaHUe JUHAMUKHU NONy/siiiuu. KpriBble pocTa UMC/IeHHOCTH TOMYJ/ISLUH.
KpuBble BBDKMBaHUS. Peryssiiyus YMCIeHHOCTH TIOMYJ/SIUi: poJib (aKTOPOB,



3aBUCALLIMX U HE 3aBUCAIIUX OT TJIOTHOCTU. DKOJIOTUUECKHe CTpaTeruu BUIOB (T- U
K-cTpaTerun).

[TonsTve 06 3KoOJIOTMYECKOW Hullle BHAa. MectoobuTaHue. MHoromepHas
MoZienb 3Kosiormdyeckod HuimM k.M. XaturHcoHa. Pa3mepnl 5KO/0THUecKOoMn
Huluy. [loTeHlManbHas U peaM30BaHHAs HULLIN.

Buj kak cucrtema nonyasiuyi. Apeanbl BUAOB. BUAbl MU MX >KU3HEHHbIE
CTpaTeruu. K0JIOTUUeCKHe SKBUBAJIEHTHI.

3aKOHOMEPDHOCTU TOBEeIeHUsI M MUIpaliuil >KUBOTHBIX. bHooruueckue
VIHBAa3WU Uy>KePOJHbIX BH/OB.

JleMoHCTpanuu

IToptper: . Y. XaTuMHCOH.

Tabmuiibl ¥ cxeMmbl: «DKOJOTHUeCKHWe XapaKTePUCTUKW TIOMYJISILUN»,
«IIpocTpaHCTBeHHass  CTPyKTypa mnonyJjsiiuw», «Bo3pacTHele  nmpamufpbl
nonynsaqun», «CKOpPOCTb  3acesieHusl TOBePXHOCTHM  3eM/IM  Pas/IMYHbIMU
opraHu3MamMu», «Mogesb 3Kooruyeckor HUImm k. Y. XaTurHCOHa».

Ob6opyzaoBaHue: repbapyuy pacTeHUH, KOJITIEKI[UU )KUBOTHBIX.

JIaboparopHasi pa6orta «IIpucrocob/ieHrs CeMsiH paCTeHHH K PACCeIeHUIO».

TemMa 9. IKo/10rug co00eCcTB. JKO0/I0rHYecKHe CHCTEeMBbI.

CoobmiectBa opraHu3moB. buorieHo3 U ero crpykrypa. CBsi3u Mexay
opraHu3Mamu B OMOL[eHO3e.

JKkocucteMa Kak OTKpbITas cuctema (A. k. Tencim). PyHKIMOHATbHBIE
6/I0KM OpraHvM3MOB B 5KOCHCTeMe: TIPOAYLIEHTbI, KOHCYMEHTBI, peAyLeHTHI.
Tpoduueckue ypoBHU. Tpoduueckue 1enu U ceTu. AOuoTHYecKue O/10KU
sKocucTteM. ITouBbI U Wbl B 3KOCUCTeMax. KpyroBopoT BeljecTB U MOTOK SHePIuun
B 3KOCHUCTEME.

OcHOBHBIe [T0Ka3aTe/v 3KocucTeMbl. bruiomacca v poAyKLus. JKoJIoruyeckue
MMpaMK/Ibl uKces, 0MOMacChl U S9HEPTUH.

HAunamuka skocucmem. Kamacmpocpuueckue nepecmpotiku. daykmyayuu.
HarmpaB/ieHHbIe 3aKOHOMEpHBIe CMEHBbI COOOIeCTB — CyKI[eCCHH. [lepBUUHBIE U
BTODUYHbIE CYKLECCMA W WX I[IPUYMHBI. AHTDPOIIOreHHble BO3JEWCTBUSA Ha
cykueccud. KinrMakcHoe coobiiectBo. briopasHoobpasuve v moHOTa KpyroBopoTa
BeIIleCTB — OCHOBA YCTOMUMBOCTH COOOBIIeCTB.

[TpupogHble 5KOCUCTEMbI. DKOCUCMeMbl 03€p U peK. JKocucmembl Mopel u
OKeaHos. DKocucmembl MyHOP, 1eco8, cmenetl, NyCMblHb.

AHTpOMNOreHHble 3KOCUCTEeMBbL. ATrpo3KocUcTeMa. ArpoueHo3. Pasznuuus
Me>XX/1y aHTPOIOTeHHbIMU U IPUPOJAHBIMU 3KOCUCTEMaMHU.

Ypb6o3kocucrempl. OCHOBHble KOMITOHEHTBI ypboskocucteM. I'opopckas
dbropa u dayHa. CuHaHTponM3alusi TOpPOACKOW (ayHbl. buonoruueckoe u
X03sIICTBEHHOe 3HaueHUe arpo3KocucTeM U ypOOIKOCUCTEM.



3aKkoHOMepHOCTH (hOPMHUPOBAHHMS OCHOBHBIX B3aUMO/IeHCTBHI OpPraHW3MOB B
sKocucTtemax. Posib kackaoHoz2o 3ggekma u eudos-30udukamopos (Kaouesbix
8u008) 8 (pyHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC 3HEPTUM U BeIECTB MEXY
CMEeXXHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHU3MOB, TIOMYJISILUNA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOMOTeHHBIX BO3/1eHCTBUM.

MexaHu3mbl 8o30eticmausi 3aepsi3HeHUll  pA3HbIX munos Ha
cyb0p2aHU3MEeHHOM, OP2aHU3MEHHOM, NONYASIYUOHHOM U SKOCUCMEMHOM YPOBHSIX,
OCHOBbl  5KO/02UYECKO20 ~ HOPMUPOBAHUSI  AHMPONO2EHHO20  B8030eliCmaus.
MeTo0/10/10T1si MOHUTOPHHIA eCTeCTBEHHBIX M aHTPOIIOT€HHbIX 3KOCUCTEM.

JleMoHCTpanuu
IToptper: A. [Ix. Tencu.
Tabmupt u  cxembl:  «CTpykTypa  OuolieHO3a»,  «DKOCHUCTeMa

IIIMPOKOJIUCTBEHHOTO Jieca», «DKOCUCTeMa XBOWHOTO Jjieca», «DYHKIMOHaIbHbIE
IPYMIIBEI OPraHU3MOB B 3KOCHCTEME», « KpyroBOpOT BeIIeCTB B 9KOCHCTeMe», «1leru
nuTaHus  (MacTOMINHASA, [JeTpPUTHasA)», «IDKOJIOTHUecKass IMpaMHa UHCeD»,
«3JKojioruueckasi mMpamuia OMomMacchl», «DKOJIOrMUecKasi MUpaMuzia SHeprum»,
«Obpa3oBanue 6omnoTa», «[lepBruHas Ccykijeccusi», «BoccraHoB/ieHre Jjieca 1moce
roykapa», «3JKocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BellleCTB U IOTOK
9HEpPIWU B arporieHo3e», «[Ipumepsl ypboskocucTeM».

O6opynoBaHue: repbapuu pacTeHHH, KOJUIEKLIMK HaCEeKOMBIX, Uyuesia MTHUL] U
3Bepei, repbapuu Ky/IbTYPHBIX U AUKOPACTYIIUX PaCTeHUM, akBapUyM KaK MO/iefTh
9KOCUCTEMBI.

IIpakTHueckas pabora «/3ydyeHue u onrcaHue ypo03KOCUCTEMBID».

JlaGopaTopHass palGora «VI3yueHue pa3HOOOpa3uss MeJIKUX ITOUBEHHBIX
YIEHUCTOHOTHX B Pa3HbIX 3KOCHUCTEMAX».

IKCKypcusA «IKCKYypCUsl B TUTTMUHBIA OuoreoiieHo3 (B aAyOpaBy, Oepe3Hsik,
e/IbHUK, Ha CYXO/I0/bHBIA U/ TIOWMeHHBIN JyT, 03epo, 60/10TO0)».

OKCcKypcus «DKCKYpCUsi B arpo’kocucreMy (Ha Tojie WM B TeIUTMUHOE
XO035IMICTBO)».

Tema 10. buocdepa — ri1odanbHast IKoCHCTEMA

buochepa — obmierviaHeTapHasi 000/i0uka 3eM/M, Tjle CYIIeCTBYeT WU
CylllecTBOBaJia Ku3Hb. Pa3BuTtue rnpescraBieHuii o 6uocdepe B Tpyzax J. 3tocca.
Yuenue B. . BepHazckoro o 6uochepe. Obnactu 6riocdeps! u eé coctas. KuBoe
BelleCcTBO brocdepsl U ero PyHKIUH.

3aKOHOMEePHOCTU cyiecTBoBaHUusi 6rocdepnl. OcobeHHoCcTH GUoChephbl Kak
ryi00asbHOM 3KOCUCTeMbl. [JuHaMUuecKoe paBHOBecue B 6uocdepe. KpyroBopoTsl
BeIIeCTB U OMoreoXuMHUUeCKUe LUK/IbI (YTepo/ia, a30Ta). PUTMHUUHOCTD sIB/IeHUH B
ouocdepe.



3oHanbHOCTH 6uocdepsl. [ToHsTHe 0 6oMe. OCHOBHBIE OBUOMBI CYIIIN: TYHAPA,
XBOWHbIE Jleca, CMelllaHHble U IIMPOKOJMCTBEHHbIe Jjieca, CTelu, CaBaHHBI,
MyCTBIHU, TPONIMUECKHEe jieca, BICOKOTOPhs. KiMar, pacTUTenbHbIN 1 )KUBOTHBIM
MHUp OMOMOB CYIIIN.

Crpykrypa 1 (hyHKIUS )KUBBIX CCTEM, OLleHKA UX peCypCHOr0 IoTeHIrasa 1
6urochepHbIX QYHKIHH.

JleMoHCcTpanuun

[Toptpetsr: B. Y. BepHaackui, 3. 3rocc.

Tabmuipl 1 cxeMbl: «I'eocdepsl 3emmn», «KpyroBopoT a3ora B IPHPOJE»,
«KpyroBopor yrneposa B mnpupoze», «KpyroBopoT KHCIOpPOJa B IIPUPOE»,
«KpyroBopot Bozbl B mpupozie», «OCHOBHbIe OMOMBI CyIn», «KiuMaTthueckve
nosica 3emnin», «TyHapa», «Taira», «CmemnanHbi jec», «lIupokonrcTBeHHbIN
nec», «Crenb», «CaBaHHa», «I1yCTbiHS», « TpONUUeCKUi JeC».

O6opyoBanue: repbapry paCTeHUM pa3HbIX OMOMOB, KOJIEKITUH >KUBOTHBIX.

Tema 11. Yest0BeK U OKpy:Karlias cpeja

OKojoruueckde KpU3UChl W WX TpUUYMHBL. Bo3jelicTBue uesoBeka Ha
buocdepy. 3arpsizHeHHe BO3AYyILIHOU cpeibl. OXpaHa Bo3/yXa. 3arpsis3HeHre BOAHOU
cpenbl. OxpaHa BOJHBIX pecypcoB. Pa3spymeHue mouBbl. OxpaHa ITIOUBEHHbIX
pecypcoB. MI3MeHeHue KiMMara.

AHTpoMoreHHOe BO3/leliCTBHe Ha pacTUTeNbHBIM U XXUBOTHBIA MUp. OxpaHa
PAaCTUTENTbHOTO U >KUBOTHOrO MHpa. OCHOBHBIE TIPUHIMIBI OXpaHbl MPUPOZBI.
Kpacubie kHuru. Ocob0 oxpaHsemble mnpupogHbie Tepputopuu (OOIIT).
boTtannueckue cajibl ¥ 300/10TMUECKHe TTapKH.

OCHOBHbIe TIPUHLIUIMBI YCTOMUMBOTO pPa3BUTHsI Ue/iOBeYeCTBa W TPUPO/bI.
PaijpoHasibHOe ~ TIPUPO/IOTIONB30BaHWE W COXpaHeHHWe  OHOJIOTUYECKOTO
pasHooOpasus 3emsid. OOIMe 3aKOHOMEPHOCTH TJIOOA/IbHBIX 3KOJIOTHYECKHX
Kpr3ucoB. Oco6eHHOCTU COBPEMEHHOT0 KPH3KCa U er0 BepOsITHbIE TI0C/Ie/ICTBUSI.

Pa3BuTHe MeTOZIOB MOHUTODHMHIA pPa3BUTUS OMACHBIX TeXHOTeHHBIX
nipoijeccoB. CucmemHble UCCAe008aHUS nepexodda K pecypcocbepezaroujeli u
KOHKypeHmMocnocobHoti ~ 3Hepeemuke.  Buonoeuueckoe  pasHoobpaszue — u
buopecypcbl. HayuoHanbHble UH(MOPpMAYuoHHble cucmembl, obecneuugaroujue
oocmyn K UHpopmMayuu no COCMoSIHUI0 omoe/bHblX 8U008 U 3kocucmem. OCHOBbI
IKopeaburumayuu 3Kocucmem Uu cnocob6o8 60pbbbl ¢ 6OUONOBPEHCOeHUSIMU.
PekoHcmpykyusi MOPCKUX U Ha3eMHbIX 3KOCUCMEM.

JleMoHCcTpanuun

TabmuLibl ¥ cxeMbl: «3arpsiz3HeHHe aTMOC(epbl», «3arpsi3HeHre TPochephl»,
«3arpsizHeHue MouBkI», «[IapHUKOBEIN 3¢ dekT», «Ocob0 oxpaHsieMble TIPUPOHbIE
TeppUTOpUM», «Moieu yIripaB/sieMOro MUpa».



Ob6opyznoBanue: (ororpaduu OxpaHseMbIX pacTeHWd U >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanuy, KpacHoM KHUATK pervoHa.



IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
bHNOJIOI'MN HA YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0yuarolUMHUCS TpPOTpaMM cpefiHero 00Iero o0pa3oBaHUs: JUYHOCTHBIE,
MeTaripe/IMeTHbIe U Mpe/IMeTHbIE.

B cTpyKType MMUHOCTHBIX pe3y/IbTaTOB OCBOEHMS MPOTrpaMMbl 10 OHOJIOTUH
BbIZIe/IeHbl CJIeIYIOIHe COCTaBJISION[HE: OCO3HAHWE O0YUaroIUMHCS POCCHHACKOM
IPaKJIAHCKOM WIEHTUUYHOCTU — TOTOBHOCTU K CaMOPA3BUTUIO, CAMOCTOSITETbHOCTH
M CAMOOIIpe/ieJIeHHI0,  Haauuue mMomueayuu K  00yueHHIO  OHMOJIOTHH,
yeneHanpaesneHHoe paszsumue BHYTPEHHUX YOeXJAeHWM JIMYHOCTM Ha OCHOBe
K/TFOUEBBIX IIeHHOCTEM W HCTOPUYECKUX TPAJUI[MK pa3BUTUS OHOJIOTHUYECKOTro
3HaHUsI, 20MOBHOCMb U CNOCOOGHOCMb 0OYUarOINXCsl PYKOBO/ICTBOBATHCS B CBOeH
JleATe/IbHOCTU 1IeHHOCTHO-CMBIC/IOBLIMHA ~ yCTaHOBKaMH, TMPUCYIIUMH CUCTeMe
buooruueckoro oOpa3oBaHusl, Ha/UUUE NPABOCO3HAHUS YKOJIOTUUECKOU KY/IbTYPBI,
cnocobHocmu cmasumb 111 ¥ CTPOUTD KU3HEHHbBIE TI/IaHbI.

JINUHOCTHBIE pe3y/IbTaThl 0CBOEHHS IIPOTPaMMbI TI0 OMOIOTUH JIOCTUTAIOTCS B
eINHCTBe Yy4yeOHON ¥ BOCIUTATEbHOW [eSITeIbHOCTH B COOTBETCTBHU C
TPAIUIIMOHHBIMU POCCUMCKHUMU COLIMOKYIbTYPHBIMH, UCTOPUUYECKUMU U IyXOBHO-
HPAaBCTBEHHBIMH I1[€HHOCTSIMH, TIPUHATHLIMU B OOII[eCTBe TIpaBWaMH W HOpMaMH
TOBe/leHHsI ¥ CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HaHHWs, CaMOBOCITUTaHUSI M
caMOpa3BUTHS, pa3BUTUS BHYTPEHHeM TI03ULMK JIMYHOCTH, I[1aTpPUOTH3Ma W
YBa)KeHMs1 K 3aKOHY W TIPaBOIOPSIJKY, Ue/lOBeKY TpyZia U CTapllieMy MOKOJIeHUIO,
B3aMMHOTO YBa)KeHHs, OepeXXHOrO OTHOIIEHHS K Ky/JIbTYPHOMY HacC/lIequio |
TPaAULMsAM MHOTOHAL[MOHAIBbHOTO Hapoga Poccurickont ®enepauyu, Npupojie U
OKpY>KaroLen cpefe.

JINUHOCTHBIE pe3y/ibTaTbl OCBOEHUs YyueOHoOro mpeaMera «buomorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTb 00YUarOIMXCsl PYKOBOZCTBOBATHCS
chOpMUPOBAHHOM BHYTpPEHHeW TO3ul[Mell JIMYHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpUEeHTAl[iii, TIO3UTUBHBIX BHYTPEHHUX  yOeXX[eHWi, COOTBETCTBYIOIIUX
TPA/IUIIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[eCcTBa, pacIIMpeHue >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeJTbHOCTA B MPOLIeCCe peaav3aljid OCHOBHBIX HarlpaB/IeHUU
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa)k/JaHCKOTr0 BOCTIMTAHUA:

cchOpMHUPOBAHHOCTh TPAXKJ@HCKOM TTO3UI[MN 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHHCKOTO 00IIeCcTBa;

0CO3HaHHe CBOMX KOHCTUTYIIMOHHBIX IpaB U 00513aHHOCTe!, yBayKeHHe 3aKOHa
Y TIpPaBOIOPS/KA;



TOTOBHOCTb K COBMECTHOM TBOPUECKOMH [IesiTeTbHOCTH TTPU CO3/IaHMH yueOHbIX
MPOEKTOB, pellleHWM yueOHBIX W TI03HABaTe/JbHbIX 3a7lau, BbITIOJHEHUU
6urooruuecKux SKCreprMeHTOB;

CIIOCOOHOCTh ~ OTIpejieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPE@MEeHHOU JKU3HU U 0OBSICHSTH eé;

yMeHWe YUUTbIBaTh B CBOMX J€MCTBUSX HE0OXOJUMOCTb KOHCTPYKTUBHOI'O
B3aMMO/IENCTBUS JItO/Iel C pa3HbIMM YOeXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMH U
COLIMa/IbHBIM T0JIOXKEHHEM;

TOTOBHOCTb K COTPYJHWYECTBY B TMpollecce COBMECTHOI'O BbITIOJIHEHUS
yueOHBIX, TIO3HABAaTe/NbHbIX U HWCCAeIOBaTeNIbCKUX 3a/lay, YBa)KUTEJIbHOTO
OTHOIIIEHUSI K MHEHHIO OIMOHEHTOB TIPpH OOCY>KIEeHUU CIIOPHBIX BOITPOCOB
OUMOIOTMUeCKOTO CO/IePyKaHuS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU [leATe/TbHOCTY;

2) NaTPUOTHUYECKOT'0 BOCTIMTAHMS:

c(hOpMHPOBAaHHOCTb POCCUHCKOU FPaXkAaHCKOW U @€HTUUHOCTH, MaTPUOTU3Ma,
yBa)KEeHUS K CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTH repe]; PovHOM, rop1oCcTH
3a CBOM KpaM, CBOIWO PojiyHYy, CBOM S3bIK M KYJIbTYpPYy, MPOIIJIOE W HACTosIee
MHOTrOHallMOHaIbHOT0 HapoAa Poccuy;

1[eHHOCTHOE OTHOIIIeHWe K TIPUPO/JHOMY HacJ/ie[Iut0 U TTaMSITHUKAM TPUPO/ibI,
JNOCTWXKeHussM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSX, TPY/E;

CrIoCOOHOCTh OIleHMBAaTh BKJ/IAJ] POCCHUMCKUX YUuéHBIX B CTAHOBJIEHHWE W
pa3BuTHe OHO/IOTUM, TIOHMMaHHUsl 3HaueHWs OWONIOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B KU3HU UesloBeKa U COBPeMEeHHOr0 00111eCTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJIy)KeHHI0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTbH 3a ero Cyab0y;

3) AyXOBHO-HPAaBCTBEHHOT 0 BOCIIUTAHMSA:

0CO3HaHHWeE JIyXOBHBIX 1IeHHOCTEeM POCCUMCKOTr0 Hapo/a;

c(hOpMHPOBaHHOCTb HPABCTBEHHOI'0 CO3HAHUSI, STUUECKOTO TIOBE/IeHUS;

CIIOCOOHOCTh OlIeHMBATh CUTYallMI0 W TIPUHUMATh OCO3HAHHbBIE pelleHus,
OpPHEHTHPYSCh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHMe JIMYHOTO BKJIaZla B TIOCTPOEHHe YCTOMUMBOTO Oy/yIiero;

OTBETCTBEHHOE OTHOILLIEHWE K CBOUM POJIUTEJISIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIDUHATUS LIEHHOCTEM CEeMEeVMHOM JKU3HU B COOTBETCTBUU C
TpaAuLMsIMU HapozoB Poccuu;

4) 3CTeTUYeCKOro BOCIIUTAHMS:

3CTeTUUYECKOe OTHOIIeHHe K MHpPY, BK/IIOUasi 3CTeTHKY ObITa, HAYYHOTO M
TeXHAYECKOT0 TBOPUECTBA, CTIOPTa, TPYAQ, 00I[eCTBeHHBIX OTHOIIIEHH;

MMOHUMaHUe SMOLIMOHA/IBHOTO BO3/€MCTBHS )KUBOM TIPUPO/IbI U €€ [IeHHOCTH;



TOTOBHOCTh K CaMOBBID&)KEHWIO B Pa3HbIX BU/IaX HCKYCCTBa, CTpPeMJIeHUe
TIPOSIB/ISITh KaUeCTBa TBOPUECKOW JIMUHOCTH;

5) ¢usnueckoro BocnuTaHusA, (GopMHUPOBAHUA KYJLTYPbI 3/J0POBbSl H
IMOL[HOHA/IBHOTO 0/1aronoy4ms:

TIOHMMaHKe 1 pean3ariys 30pOBoro 1 6e3oracHoro obpasa Ku3Hu (3[0poBoOe
nUTaHue, CO0/II0/IeHre TUTHeHNYeCKUX MPaBU/I U HOpM, cOalaHCUPOBAHHbIN PEXXUM
3aHATHM W OTJbIXa, pery/asipHas (u3uueckass aKTUBHOCTb), Oepe>KHOro,
OTBETCTBEHHOTO W KOMITETEHTHOI'O OTHOIIIeHHUSI K COOCTBEHHOMY (PU3NUeCKOMYy U
TICUXUUECKOMY 3/10POBbIO;

MOHUMaHWe 1[€eHHOCTU TMpaBWI HWHJWBUYaJbHOTO U  KOJIJIEKTUBHOIO
6e30racHOro MoBe/ieHus B CUTYyaLUsiX, YTPOXKalOIIUX 3[J0POBbI0 U KWU3HU JHOZel;

OCO3HaHUe TIOCTeJCTBUIA U HETIPUSATHS BPeJHBIX TNpUBbIUeK (yrorpebeHus
aJIKOT0J1s1, HADKOTHKOB, KyYpeHUsl);

6) TPyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZY, OCO3HaHUe 1IeHHOCTU MacTepCTBa, TPyJo/ito0ue;

TOTOBHOCTb K AaKTHMBHOM [1eITeJIbHOCTU TEXHOJOTMYeCKOW M COLMaJbHOMN
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IbHO
BBITIOJ/IHATH TaKYHO /1eTe/IbHOCTh;

VHTEpeC K pa3/iMuHbIM cepaM NMpoQecCHOHATbHON [eSITe/IbHOCTH, YMEHHe
coBepllaTh OCO3HAHHBIA BbIOOp Oyayieil rmpodeccu U peannu30BbIBATh
coOCTBeHHBIE XKU3HEHHbIE TI/IaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHMIO M CamM000Opa30BaHUIO Ha
NIPOTSDKEHUU BCEU KU3HY;

7) 3K0/1I0TU4YeCKOr0 BOCIIUTAHUS:

9K0JIOTHYECKH 1jesiecoobpa3Hoe OTHOIIIeHUE K MPUPO/ie KaK NCTOUHUKY JKU3HU
Ha 3emJie, OCHOBE eé CyIlleCTBOBaHUS;

TOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJ/bTypbl: TpUOOpeTeHHe OIbiTa
IIaHMPOBAHUS TIOCTYNIKOB M OLIEHKM WX BO3MOXKHBIX TOC/I€ACTBUM 1o
OKpY>Karollier cpe/ibl;

OCO3HaHHWe T700a/bHOTO XapakTepa 3KO0JIOTHYeCKUX TpobsieM W TyTed ux
pelLleHus;

CIOCOOHOCTH UCTIOMB30BaTh pUOOpeTaeMble P U3yueHUH OHO0JIOTUK 3HAHUS
W yMeHHs TIpM pellleHnd TIpoOsieM, CBSI3aHHBIX C  PalMOHA/IbHBIM
TIPUPO/IOTIONb30BaHKeM  (COOJto[jleHre  MpaBW  TOBeJeHUss B TIPUPO/Ie,
HafpaB/ieHHbIX HAa COXpaHeHWe paBHOBeCHUs B HSKOCUCTeMaX, OXpaHy BW/IOB,
9KOCUCTeM, brochepsl);

aKTMBHOE HeMpUsTUe 1eMCTBUM, MPUHOCSILINX BPeJi OKPY Karolllel MPUPOIHOU
cpefie, yMeHUe TIPOTHO3UPOBaTh HeO/arornpusiTHbie 3KOJ0rMUecKure TOC/IeICTBUS
rpeAiIpUHUMAaeMbIX [IeCTBUM U MPe/IOTBPalllaTh UX;



Ha/IMuMe Pa3BUTOTO SKOJOTMUECKOTO MBIIIEHHUS, SKOJIOTMUeCKON KY/IbTYPBHl,
OTIbITA JesiTeIbHOCTH 9K0JIOTHUeCKOn HaTpaBJ/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI UMM B II03HaBaTe/NbHOW, KOMMYHUKAaTUBHOW U COLMAIBLHOMN
MPaKTHKe, TOTOBHOCTU K YUaCTHUIO B MPAKTUUECKOU /IeATeIbHOCTH IKOIOTHUeCKOMH
HaTpaB/IeHHOCTH;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

c(OpMUPOBAaHHOCTb MMPOBO33DEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUsI HayKWd U OOIeCTBEHHOMN IMPAKTUKH, OCHOBAHHOTO Ha [Masiore
KyJbTYP, CTIOCOOCTBYIOII[ETO OCO3HAHUIO CBOET0 MeCTa B TIOJIUKY/IbTYPHOM MUDE;

COBepIIIeHCTBOBaHWE $I3bIKOBOM W UWTaTe/NbCKOW Ky/IbTYpPbl KaK CpefCTBa
B3aMMO/IENCTBUS MEXTY JTFOIbMHU U TTIO3HAHUST MUDA;

MOHMMaHWe CrielMpUK OUOJIOTUM KaK HayKh, OCO3HaHUS e€ pOold B
cdbopMUpOBaHMY palMOHATFHOTO HAYYHOTO MBIILJIEHUs, CO3/IaHUU 1[e/I0OCTHOTO
nipe/icTaB/eHHdss 00 OKpy)KarollleM MHUpe KaK O e[MHCTBe TPHPOJbl, uesioBeKa U
o01lecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTeM U pellleHHMH Mpobsem
COXpaHeHUs TIPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUW [/I1 COBPEMEHHOM LMBU/IM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHSI Me[HWLMHBI, CO3/jaHHE TepCIIeKTUBHbBIX
OvOoTeXHO/IOTUM, CIIOCOOHBIX  pelllaTb  pecypcHble  MpobsiemMbl  pa3BUTUS
yeJ/I0BeUeCTBa, MOMCKA IMyTel BbIX0/a U3 I7100abHBIX 3KOJIOTMUeCKuX mpobeM u
obecrieueHrsi Tepexofia K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHATbHOMY
WCTI0/Tb30BaHUIO TIPUPOJIHBIX PecypcoB U (HOPMHUPOBAHUIO HOBBLIX CTaHAApPTOB
YKU3HU;

3aMHTEPeCOBAHHOCTh B TIOMy4YeHHUU OWO/MOTMUeCKUX 3HAaHUW B  IeJisiX
TIOBBIIIIEHUs]  00IIeld  Ky/JbTypbl, €CTeCTBEHHO-HayYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacCTH (PYHKIJMOHA/ILHON IPAaMOTHOCTH O0ydYaroImuxcs, hoOpMUpPyeMOU
TIpY U3yueHUU OMOIoTUY;

TOHMMaHKe CYIIHOCTH MEeTOJIOB TO3HAHUs, UCII0J/Ib3yeMbIX B €CTeCTBEHHbBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHWS [/ aHaivd3a W
00BsICHEeHUSI SIBJIEHUM OKDPY)KaloIllero MUpa U TPOUCXOASIIMX B HEM M3MeHEeHUH,
yMeHue [enaTb OOOCHOBaHHbIE 3aK/FOUEHUs] Ha OCHOBe HAayuyHbIX (DaKTOB U
MMEIOILMXCS JAHHBIX C LIeJTb0 M0JTyUeHUsl JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITE/IbHO HCTIO/B30BaTh OHOJIOTHYECKHe 3HaHUWS [/
peliieHUs1 Ipo6JieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTW HAay4YHOW [leATe/bHOCTH, TOTOBHOCTb OCYILeCTBISTh
MIPOEKTHYIO M UCC/Ie[]0BATeIbCKYIO AesTe/TbHOCTh MHAUBUYAIbHO U B TPYIIIE;

TOTOBHOCTH M  CIIOCOOHOCTb K  HeENpephlBHOMY 00pa3oBaHUIO M
camMoobpa3oBaHuI0, K aKTHBHOMY TIOyYeHUI0 HOBBIX 3HaHUW MO OHOJ/IOTHH B
COOTBETCTBHUHM C XKU3HEHHBIMU TTOTPeOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeaMeTHbIe pe3y/bTaThl OCBOEHUs yueOHOro rpeaMera «buosorvs»
BK/IFOUAIOT: 3HAuWMble /i1 (OPMUPOBAHWS MHPOBO33DEHHUSI 00YJarOIUXCs
MeXIUCLUTITMHADHBIe (MeXXIIpeJMeTHbIe) OOIleHay4Hble MOHSTHS, OTpakarolue
1[e/IOCTHOCTh HAyYHOM KapTWUHbI MHPa U CIelu(UKy MeTOZOB TII03HaHMS,
WCII0J/Ib3yeMbIX B eCTeCTBEeHHBbIX HayKaX (BeIllecTBO, SHeprusi, siBjieHue, Mpoliecc,
cucCTeMa, HayuHbIM (hakKT, TIPUHLUII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpusl,
ncciejoBaHue, HaOMOeHe, U3MepeHre, SKCIIePUMEHT U [IpyTHe); YHUBepCaJbHbIe
yuyeOHble JeiicTBUsA  (TTO3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PpETry/STUBHbBIE),
obecmnieurBarorye dhopMrpoBaHye GyHKI[MOHAJLHOW IPaMOTHOCTH M COIMA/IbHOU
KOMTIETEeHIIUA ~ OOyYaroIuXxcsi;  CIIOCOOHOCTh  OOYYaroImMXCsl  MCTI0/b30BaTh
OCBOEHHbIe MeXXJUCLUII/TMHAPHbIe, MUPOBO33peHYEeCKHEe 3HAaHUSI U YHUBEPCA/TbHbIe
ydeOHbIe IeCTBUS B TI03HABATe/ILHOM U COL[MATbHOM MpaKTHKe.

B pe3ynbTraTe u3yueHus 6M0JIOTHN Ha YpOBHe cpefiHero obirero obpa3oBaHus
y oOyuatorjerocss OyayT chopMUpOBaHbI Tl03HaBaTe/lbHbIE YHHBepCa/IbHbIE
yueOHbIe [eHCTBUSI, KOMMYHUKATUBHbIe YHUBepCajbHble YydeOHbIe [1elCTBUS,
perynsiTUBHbIe YHHUBepCaabHbIe yueOHbIe eMCTBUSI, COBMECTHas JAesiTeIbHOCTb.

MerTanpeaMeTHbIe pe3yabTaThl OCBOEHUs TIPOrpPaMMbI CpeJHero oO0IIero
o0Opa3oBaHuUs [JO/KHBI OTPaXKaTh:

OBnajenue YHHMBepCa/IbHBIMH y4eOHBIMU Mo3HaBaTe/IbHbIMH
NeNCTBUAMU:

1) 6a3oBbIe JIOrHUECKHE AeHCTBUA:

camMoCToSITe/lbHO  (DOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

WCII0/Ib30BaTh TPHM OCBOEHWM 3HAHUW TIPUEMBI JIOTMUECKOTO MBbIIIIEHUS
(aHanmM3a, CUHTe3a, CpaBHeHWs, KiaccubuKaly, 060011[eHHs), paCKpbIBaTh CMBIC]T
O6uonornuecKux TOHATHM (BBIJENSITh WX XapaKTepHbIe MPHU3HAKH, YCTaHABIUBATh
CBSI3U C IPYTMMU TIOHSITUSIMU);

orpefieNiTh 1le/IM JesiTeTlbHOCTH, 3ajjaBas TlapaMeTpbl W KPUTEpPUU UX
JOCTU)KEHUsI, COOTHOCUTD Pe3y/ibTaThl JesiTeIbHOCTH C TIOCTaB/IeHHbIMU 1]e/ISIMU;

WCTIO/Th30BaTh OUoIoOTHUecKre TIOHATHS [Jis 00bsCHeHUST (aKTOB U sIBJIEHUH
JKUBOM TIPUPOJbI;

CTPOUThL JIOTUUECKHe PpacCyKaeHusi (MHAYKTHUBHbIE, JeAyKTUBHBIE, TIO
aHa/IOTWM), BBISB/ATH 3aKOHOMEPHOCTHM W TIPOTHMBOPEUUsi B pacCMaTpHUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBO/bI U 3aK/THOUEHUS;

TIPUMEHSITh CXeMHO-MO/Ie/TbHbIe CPe/ICTBA JJ1s TIpe/ICTaB/IeHUs CyllleCTBEHHBIX
CBs3€M U OTHOIIIEHWN B U3ydyaeMbIX OHO/JIOTMUEeCKMX O0O0BeKTaX, a TakxKe
TIPOTHBOPEUMM Pa3HOTO pO/ia, BbISIBIEHHBIX B Pa3/MUHbIX WH(OPMAaI[MOHHBIX
HCTOUHHUKAX;



pa3pabaTbiBaTh IUIaH pellleHusT Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepHa/ibHbIX U HeMaTepHaJibHbIX PeCypCOB;

BHOCUTh KOPPEKTHBEI B [IeSITE/IbHOCTh, OLIeHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[e/15IM, OL[€HWBAaTb PUCKU MOC/Ie[ICTBUM eSITe/TbHOCTH;

KOOP/IMHUPOBATh M BBIITOMHATE pab0Ty B YC/IOBUSAX PeabHOT0, BUPTYaIbHOTO
1 KOMOMHHUPOBAHHOT'O B3aUMOJENCTBHS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHHe MPY PellleHUH KU3HeHHBIX TIPoOieM.

2) 0a3oBbIe UCC/IEA0BATEIHLCKHE IeHiCTBUA:

BJIaZIeTh HaBbIKAMM yYueOHO-UCC/IeZIoBaTe/IbCKOM U ITPOEKTHOM /1eTe/IbHOCTH,
HaBbIKAMM  pas3pellieHus Mpo0sieM, CIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTIOMCKY MeTO/IOB pellleHusI MPaKTUUeCKUX 3aziad, MpUMeHEeHH0
Pa3/IMYHBbIX METO/IOB MMO3HAHUS;

WCII0/b30BaTh pa3/MuHble BU/IbI [1eITeJIbHOCTH I10 TOJyYeHHI0 HOBOI'O
3HaHMS, €ro HWHTeprpeTalyy, IpeoOpa3oBaHUI0 W TPUMEHEHHUI0 B y4eOHBIX
CUTYaLUsIX, B TOM UKCJIe TIPU CO3/laHu1 yueOHBIX U COI[UaIbHBIX TIPOEKTOB;

(opMHpOBaTh Hay4YHbIM TUIT MBIIIEHUS], B/aZleTh HAYYHOU TEPMUHOJIOTHEH,
K/IFOUEeBbIMU TIOHATUSIMU U MeTO/jaMU;

CTaBUTb W GOpMyIHMpoBaTh COOCTBeHHBIE 3aZlauvi B 0Opa3oBaTebHOMU
J1esATe/IbHOCTU U )KU3HEHHBIX CUTYyal[UsX;

BBISIB/ISITh TIPUYMHHO-C/IEICTBEHHbIE CBSI3M M aKTya/JM3MpOBaTh 3ajauvy,
BbIJIBUTaTh TUIOTe3y eé pellleHus, HAaXOJUTb apryMeHTHI /I/Is1 loKa3aTe/IbCTBa CBOUX
yTBep)KJeHWM, 3a/laBaTh [apaMeTpbl ¥ KpUTEPUU pellleHus;

aHa/M3UpOBaTh TIO/TyUeHHble B XOJe PpeIlleHus1 3aJaud pe3yJ/ibTaThl,
KPUTUUECKHU OLIeHMBaTh UX [JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNEe B HOBBIX
yCJIOBUSIX;

JlaBaTh OI[eHKY HOBBIM CUTYAI[WsIM, OL|eHUBATh ITPUOOPETEHHBIN OIIBIT;

OCYIIIeCTB/IATh 1le/ieHaripaBJIeHHbIN TTOMCK TepeHoca CpefiCTB U CIocoboB
JlelCTBUS B MPO(eCCUOHA/IBHYIO CPeay;

yMeTh TIEPEHOCHUTb 3HAHWS B I103HABATE/IbHYI0 U IPAKTUUECKYI0 00/1acTH
JKU3He/esITe/IbHOCTY;

yMeTh UHTErPUPOBATh 3HAHUS 13 Pa3HbIX YueOHbBIX MPe/IMeTOB,;

BbIJBUTaTh HOBbIE WJieH, MpejjlaraTh OPUTWHA/bHbIE MOAXO0/Abl U peLIeHus,
CTaBUTb ITPOO/IEMBI U 33/1aUH, JOITyCKaIOIIe aTbTePHATUBHBIE PeIeHHS.

3) pabora c uadopmanueii:

OpPHEHTHPOBAThCS B PA3/IMUHBIX UCTOUHHMKAX UHGOPMaIUK (TeKcTe yuebHOro
1mocobusi, Hay4YHO-TIOIYJ/IAPHOW JIUTepaType, OWOJIOTMYEeCKUX CJOBapsix W
CTIIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHa/IU3HUPOBATH
MH(OpMaLMIO pa3/TMUHbIX BHU/IOB U (POPM TIpe/icTaB/IeHUs, KPUTUUECKH OLleHUBaTh
eé 0CTOBEPHOCTh U HEMIPOTUBOPEUHBOCTH;



dbopMyMpoBaTh 3anpoChkl ¥ MIPUMEHSITh Pa3/MuHble MeTO/bl TIPU MOWCKe U
otbope Oumosornueckoii WHbOPMAaLMK, He0OXOAMMON /I BHITIOJIHEHUS y4eOHbIX
3ajay;

nprobpeTaTh OMBIT HWCIOJIB30BaHUsS HWH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHM, COBEPIIIeHCTBOBAaTh Ky/bTYPy aKTUBHOI'O UCIO/b30BaHUS PA3/IMUHbIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTUMaibHyl0  (oOpMy  Tpe/CTaB/ieHus
6uosiornueckoit nHbopmaluy (CxeMbl, TpadUKy, AUarpaMMbl, TaOIULbI, PUCYHKHU U
ipyroe);

WCTIO/Tb30BaTh HAayuHbIM f3bIK B KadyecTBe CpeficTBa Ipu pabore ¢
buonoruueckoit uWHboOpMalvel: TPUMEHSITb XUMUUecKue, (usnueckue W
MaTeMaTHueCKrde 3HaKu U CUMBOJbI, (popmysibl, abOpeBUaTypy, HOMEHK/IATypy,
WCTIO/Tb30BaTh M Mpeobpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpeJCTBa
HarJisiJHOCTY;

B/a/leTb ~ HaBbIKAMU  pAclO3HaBaHWs W 3alliUThl  WH(OpMaLUy,
MH(POPMAaLIMOHHOM 6€30MacCHOCTH JINYHOCTH.

OBajieHNie yHUBePCa/IbHBIMA KOMMYHUKATUBHBIMU JeHCTBUAMM:

1) o0meHue:

OCYILIeCTB/ISITh KOMMYHHKALIUM BO BceX chepax )KU3HHU, aKTUBHO yUaCTBOBATh
B [[Majiore WM AUCKYCCHU TIO CYIIeCTBY oOCy»JaemMoil TeMbl (YMeHUe 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJEHUSI OTHOCUTE/BLHO BBITIOJHEHUsI TpejjiaraeMoi
33/lauM, YYUTbIBaThb MHTEPEChl U COr/IaCOBAHHOCTb MO3WLIMKA APYTMX y4aCTHUKOB
[IMajiora Wiv JUCKyCCUK);

pacrio3HaBaTh HeBepOa/ibHble Cpe/CTBa OOIeHUs, TIOHUMaTh 3HaueHue
COLIMA/IbHBIX 3HAKOB, TMPEeANOCHI/IOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYaLUM,
YMETb CMSIr4aTh KOH(IUKTBI U BECTU NePErOBOPbI;

B/a/leTh pa3/IMUHbIMU criocobaMy 0Ol1L[eHUs] ¥ B3aUMO/JIeHCTBUsI, TIOHUMATh
HaMepeHUs IPYTUX JIFOZiei, TPOsIB/ISITh YBaKUTe/TbHOe OTHOIlIeHHe K cOOeCeIHUKY
1 B KOppeKTHOM ¢opme hopMy/IMpOBaTh CBOU BO3payKeHUS;

pa3BEépHYTO W JIOTMUHO M3/araTb CBOK) TOYKY 3DEHMsI C KCI0/b30BaHHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHasl iesiTe/IbHOCTh:

MOHUMAaTh U UCIO/b30BaTh MpeuMyllleCTBa KOMaHAHONW U UHAWBUAYaTbHOU
paboThI MpH pertieHrr OMOI0THYecKOoi TTpo0ieMbl, 000CHOBLIBAaTH HEOOXOAUMOCTD
MpUMeHeHHs TPYNMNOBbIX (HOPM B3aUMO/IeHCTBUSI TIPY pellieHUH yueOHOM 3a/1aum;

BbIOMpaTh TeMaTUKy U METOJbl COBMECTHBIX [eHCTBUNM C YUYETOM OOIIUX
VMHTEPEeCOB U BO3MOYKHOCTEM Ka)KJ0ro usieHa KOJIJIeKTHUBa;

NPpUHUMAaTh  LleJid  COBMECTHOW  JesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJMHUPOBAaTh [IeWCTBUSI MO €€ [OCTWKEHUIO: COCTaB/SATh IIaH [IelCTBUH,



pacripefiesiith PO C Y4Y6TOM MHEHHN YYaCTHHUKOB, OOCYXAaThb pe3y/bTaThl
COBMECTHOM paboThI;

OLIeHMBAaTh KaueCTBO CBOEro BK/IaJia M KaXKA0ro yuaCTHUKA KOMaH/jbl B 001U
pe3y/bTarT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIe TIPOEKThbI, OLIeHUBaThb W/led C TIO3ULMA HOBU3HBI,
OpPUTI'MHA/IbHOCTH, TPAKTUYECKOW 3HAUMMOCTY;

OCYILIeCTB/ISITh TIO3UTUBHOE CTpaTernyeckoe T[iOBeZieHMe B Pa3IMYHBIX
CUTyaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

OBjajieHNie yHUBePCa/IbHBIMU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopraHu3anus:

WCMO/b30BaTh OMOOrMUecKre 3HaHUWs [/ BbIsIBJIEHUs TIpo0/ieM W UX
pellleHus B )KU3HEHHbIX U yUeOHBIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBe OWOJOTMYEeCKMX 3HAHUU 1iejieBble W CMBICTIOBbIE
YCTAaHOBKU B CBOUX [IeMCTBUSAX U TOCTYIKAaxX MO OTHOLIEHWIO K JKMBOW MPHUPO/IE,
CBOEMY 3/J0POBbBIO U 37I0POBbI0 OKPY>KAIOILIWX;

CaMOCTOSITeJIbHO OCYILeCTBJISITh [03HABaTeIbHYIO [1eATebHOCTh, BbISIB/ISITh
1po0/ieMbl, CTaBUTh M (HOPMYJIHMPOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTe/IbHOM
JesiTeNTIbHOCTU Y YKU3HEHHbIX CUTYaLUsX;

CaMOCTOSITeJTbHO COCTaB/ISITh T/IaH pellieHusi TPo6JieMbl ¢ YUETOM UMEIOIUXCS
pPecypcoB, COOCTBEHHBIX BO3MOKHOCTeM U MPeATIOUTeHHI;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PaCIIMPSATh PaMKH yueOHOro Tipe/jMeTa Ha OCHOBe JIMUHBIX TIPe/[TIOUTeHH;

Jles1aTb 0CO3HaHHbIN BbIOOP, apryMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTH 3a
pelileHue;

OlLlIeHHBAaTh TTPUOOPETEHHBIN OTTbIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHUIO IIIMPOKOW 3pyAWLIMK B
pa3HbIX 00/1aCTSIX 3HAHWM, TOCTOSIHHO TIOBBILLIATH CBOW O6Opa3oBaTenbHBIA U
KY/JbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaThb OL€EHKY HOBBIM CHTYyalusiM, BHOCHUTb KOPDEKTHBBI B [1eATe/bHOCTD,
OLIeHHBAaTh COOTBETCTBHUE Pe3y/bTaTOB LIeJIsIM;

B/a/leTb ~ HaBblKaMU  ITI03HABaTe/JbHOM  pedieKCMM  KaK  OCO3HaHUs
COBepIlIaeMbIX [IeUCTBUA U MbICUTENbHBIX MPOLECCOB, WX pe3yJbTaTOB U
OCHOBaHMM, WCIO/b30BaTh NMPUEMbI pedieKCUU /s OLleHKM CUTyalyd, Bbibopa
BEPHOI'0 pellieHus;

yMeTb OL|eHMBaThb PUCKM M CBOEBPEMEHHO NPHWHMMATh peLleHusi Mo MX
CHW)XEeHMUIO;

MPUHUMaTb MOTHBBI W aprymMeHTbl APYrMX TP aHa/lu3e pe3y/bTaToB
JesiTe/IbHOCTY;



3) npuHsTHE Celds U APYrHUX:
TIPUHUMATH Cebsl, TTOHUMasi CBOM He/IOCTaTKU U JOCTOMHCTBA;
NIPUHUMAaTb MOTHBBI W aprymMeHTbl JPYrMX TP aHalv3e pe3y/bTaToB
JesiTeNIbHOCTH;
TIpU3HaBaTh CBOE TIPABO Y MPABO JIPYTHX Ha OLINOKY;
pa3BUBaTh CMIOCOOHOCTH MOHWMAaTh MUP C TIO3ULIUU APYTOro YesioBeKa.
MNPEAMETHBIE PE3YJ/IBTATHI

[TpemMeTHbIe pe3y/sbTaThl OCBOEHHSI COZiep)KaHWs y4yeOHOro TpeAMeTa
«buosorusi» Ha yrayO/EéHHOM YpOBHE OpPUEHTUpPOBaHbI Ha obecrieueHue
npopwibHOro  0OyueHMss  oOyuaroiquxcsi — Ouosioruu. OHM  BKJ/IIOUAIOT:
cnerduueckue A1t 6KM0/IOTHY HayuHble 3HAHUSI, YMEHUs U CTIoCcO0bI 1efiCTBHUH T10
OCBOEHHIO, UHTepIpeTalui U npeobpa30oBaHUI0 3HAHWM, BUABI [eATeTbHOCTH TI0
TI0JTyYeHUI0 HOBBIX 3HAHWM M UX NMPUMEHEHMIO B Pa3/IMUHBbIX yueOHBIX, a TaKKe B
peasibHbIX >XKU3HEHHBbIX CUTyalusX. [IpegMeTHble pe3y/bTaThl MpefCTaB/eHbl 10
rojiaM U3y4deHus.

[IpenmeTHBIE pe3y/bTaThbl OCBOEHHUST yueOHOro rpeamera «buonorus» B 10
K/1acce 10/DKHBI OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHWKA O MecTe W poOMd OHOJMIOTUM B CHUCTEMe
eCTeCTBEeHHBbIX HayK, B ()OpPMHUPOBaHUU eCTeCTBEHHO-HAyUHOUW KapTWUHbI MUpa, B
MO3HAHUM  3aKOHOB  TIPUPOJIbI UM pellleHHd  TpobsieM  paldoHa/IbHOTO
TIPUPO/IOTIONH30BaHMsI, O BK/Ia/le POCCUMCKUX U 3apyDOe)KHbIX YUEHBIX B pa3BUTHE
Ourosioruy;

B/aJieHHe CHUCTeMOM OHO/IOTWUeCKWX 3HaHWM, KOTOpas BKJIIOUaerT:
OCHOBOTIO/Iararolfue OuosoTUUeCKre TepMUHBI U TIOHATUS (JKWU3Hb, KJIeTKa,
opraHusm, MmeTa00/iM3M, TOMeOCTa3, CaMOpery/siljusi, CaMOBOCITPOM3Be/leHue,
HaC/IeJICTBEHHOCTb, W3MEHUMBOCTb, POCT W Pa3BUTHe), OHOJOTHUYECKHE TEeOpHUH
(knetounast Teopus T. IlIBanHa, M. IllnelineHa, P. BupxoBa, XxpoMOCOMHasi TeOpHs
HacsmenctBeHHOCTM T. Moprana), yuenus (H. W. BaBwioBa — 0 weHTpax
MHOT000pa3usi ¥ MPOUCXO0XKAEeHUsI KYIbTYPHBIX pacTeHUi), 3aKOHbI (eAMHO0Opasus
TIOTOMKOB TIEPBOrO TOKOJIEHUS], pacCIlell/IeHUsi, YUCTOTbl raMeT, He3aBUCUMOIO
HacnenoBanuss I'. MeHgenss, TOMOJIOTMYECKUX PSZOB B  HacC/AeJCTBEHHOU
n3MmeHurBocty H. V1. BaBuioBa), NpyHLIUIBI (KOMIIJIEMEHTapHOCTH);

BJ/IaJIeHMe OCHOBHBIMU MeTO/laMM HAyYHOrO T[MO3HAaHWS, UCIIO/b3yeMbIX B
OWOMOTMUECKUX HWCCIeIOBaHUSAX JKUBBIX O0OBLEKTOB (OmucaHue, W3MepeHue,
HabJTI0/IeHe, SKCIIePUMEHT);

YMEHUe BbIJIe/IATh CYyLLeCTBEHHbIE TIPU3HAKW: BUPYCOB, KJIETOK MPOKapUOT U
5YKapUOT, OJHOK/JIETOYHbIX W MHOIOKJ/IETOUHbIX OPraHM3MOB, B TOM 4uCJIe
OakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U UeI0BEKa, CTPOEHUSI OPraHOB U CUCTEM
OpraHOB paCTeHUM, >KUBOTHBIX, YeJ0BeKa, MPOLIECCOB >KU3HeesITebHOCTH,



TIPOTEKAIOI[UX B OpraHW3Max PacTeHUH, >KUBOTHBIX U uesioBeKa, OUOIornuecKnx
TIpolieccoB: oOMeHa BelriecTB (MeTabomm3M), MpeBpalljeHusT SHePruy, OpoXkKeHwus,
aBTOTPO()HOIO U reTepoTpOpHOr0 TUIIOB MUTaHHUS, (POTOCHMHTE3a U XEMOCHUHTE3a,
MHTO3a, Meli03a, rameToreHe3a, IMOpuUoreHesa, MOCTIMOPUOHAIBHOTO PA3BUTHH,
pPa3MHOKEHUS,  WHAWBUAYaJTbHOTO  pa3BUTUs  opraHu3Ma  (OHTOTeHe3a),
B3aMMO/IeNCTBUS TeHOB, TeTepo3Kca, UCKYCCTBEHHOTO 0TO0Pa;

yMeHHe YCTaHaB/MBAaTh B3aMMOCBSI3M MEXIy OpPraHOWJAaMH KJIETKH U HX
GYHKIUSIMH, CTPOEHHEM KJIeTOK pa3HbIX TKaHeM U WX (QYHKUUAMUA, MEXIY
opraHaMyd ¥ CHUCTeMaM{ OpraHOB y pacTeHWM, >KUBOTHBIX W uejloBeKa U UX
GYHKIUSIME, MeXAy CHCTeMaMH OpraHOB M WX (YHKLMSIMH, MeXAy >STaramu
oOMeHa BeIIecTB, 3TallaMH KJI€TOUHOT'O [UKJIa U )KU3HEHHBIX 1UK/IOB OPraHU3MOB,
yTariaMd 3MOPHOHANMBHOTO PA3BUTHS, T€HOTHUIIOM U (eHOTUIIOM, (HEHOTHIIOM H
dakTopamu cpe/ibl 0OUTaHUS;

yMeHUe BBbISIB/ISITh OTJIMUUTE/bHbIe TIPU3HAKU JKUBBIX CUCTEM, B TOM UHCJIe
paCTeHUH, )KUBOTHBIX M UEJIOBEKa;

yMeHUe HCITI0/b30BaTh COOTBETCTBYIOI[HE apryMeHThI, OHWOIOTMUECKYIO
TEPMUHOJIOTUIO ¥ CUMBOJIMKY /I 0Ka3aTe/bCTBa PO/ICTBA OPraHW3MOB pa3HbIX
CUCTeMaTH4YeCcKuX IPyIIr;

yMeHUe peliaTh OMOJIOrHUYecKre 3a/laui, BBISIB/ISTh [IPUUMHHO-C/IeZICTBEHHbIE
CBSI3U MEXKy UCC/IelyeMbIMHU OH0/IOTUUeCKUMU TIPOI[eCCAMU U SIBJIEHUSIMH, JlelaTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUH TI0JTyYeHHBIX Pe3y/IbTaToB;

yMeHHe BBITOJHATL JlabopaTOpHble W TIPAKTHUecKHe paboThl, COOMIOAATH
TipaBu/Ia Mpy paboTe ¢ yueOHBIM 1 TabOpaTOPHBIM 000pYyI0BaHUEM;

yMeHWe BbBIJBUTATb THUIIOTE3bl, IIPOBEPSITb WX SKCIIePUMEHTaTbHBIMU
cpeacTBamu, (OpMYJIUPYs 1ieflb HCC/IeJOBAHUS, aHAIWU3HUPOBATh II0/TyYeHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaTb B yueOHO-MCC/e[oOBaTe/IbCKOM paboTe 10 Ouosorum,
9KOJIOTUW W MeJWIMHE, TTPOBOAVMOL Ha 0a3e MIKOJbHBIX HAayUHBIX OOIIeCTB, U
nyOMMUHO — TIpeJCTaBAATH  TOAy4YeHHbIe  pe3y/JbTaThl HAa  yUYeHHUUeCKUX
KOH(epeHIUsX;

yMeHUe OlIeHMBaTh STUUYECKHEe acCIleKThl COBPEMEHHBIX WCC/IeZIOBaHUNA B
obmacty 610/I0THMY ¥ MeUIMHBI (K/IOHUPOBaHKe, NCKYCCTBEHHOE OTIIOZI0OTBOPEHNE,
HarpaB/ieHHOe W3MeHeHre TeHOMa U CO3/laHre TPAaHCTeHHBIX OPTaHK3MOB);

yMeHHe OCYIIeCTB/IATh OCO3HaHHBIA BbIOOp Oyayirei mpodeccroHaibHON
JesiTeTbHOCTU B 007acTy OUOMOTHH, MeAUIMHBI, OMOTEXHOIOTMH, BeTepUHApHH,
CeJIbCKOTO XO035MCTBa, MUIIEBOM TTPOMBIIIJIEHHOCTH, YTAyOIsITh TTO3HaBaTe/TbHbIM
WMHTEepecC, HallpaBJIeHHBIM Ha 0CO3HAHHBIN BLIOOP COOTBETCTBYIOIIEH MpOdeccuu U
NpoZio/bKeHWe  Ouosiorhueckoro 0bOpa3oBaHUSI B OpraHM3alUsiX CpegHero
npochecCUOHaILHOTO U BhICILIero 00pa3oBaHUs.



[TpemMeTHBIE pe3y/bTaThl OCBOeHUs yueOHoro mpeamerta «buosorusi» B 11
K/1acce J0/DKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTh 3HAHWW O MeCTe W poau OHOJIOTMM B CHUCTEMe
eCTeCTBEHHBbIX HayK, B (OpPMUPOBAHHWM COBPEMEHHOM eCTeCcTBeHHO-HayuyHOU
KapTWHBI MHpa, B TI03HAHWW 3aKOHOB TPUPOJbI U PEIIeHUUA SKOJIOTHMUeCKUX
npobsieM uYesiOBeUYeCTBa, a TakKe B pelIeHWH BOMPOCOB PpalLMOHA/BLHOTO
TIPUPO/IOTIONE30BaHus, U B (DOPMHPOBAHWU 1IeHHOCTHOT'O OTHOIIIEHHS K TIPUPO/e,
00111eCTBy, UesioBeKy, O BKJIa/le POCCUMCKUX U 3apyOeXHBbIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

yMeHWe Ba/leTh CHUCTeMOW OWONOTMuecKWx 3HaHWM, KOTOpas BK/IHOYaeT
oripefie/ieHUsi W TIOHMMaHHe CYIIHOCTHM OCHOBOIOJIAraloiux Ono/IoruyecKux
TEPMUHOB M TIOHATUN (BUJ, 3KOcucTeMa, Ouocdepa), Ouosioruueckue Teopuu
(oBostoLioHHas Teopusi Y. [lapBrHa, CUHTETHYECKasi TeOpUsl SBOJIIOLIUU), YUeHHUs
(A. H. CeBep1ioBa — 0 NyTSX U Harpas/eHUsX 3BoJitoLuu, B.. BepHagckoro — o
6uocdepe), 3akoHbI (reHeTHueckoro paBHOBecust Dx. Xapau u B. BaiiHGepra,
3apogpiieBoro cxogactBa K. M. Bspa), mpaBwia (Munumyma FO. JIubOwuxa,
5KOJIOTMYeCKOM THMpaMH/bl SHepPruv), rurore3bl (rurnore3a «mupa PHK» VY.
I'nnbepra);

yMeHHe  B/aJleTb ~ OCHOBHBIMA  MeTOJAMM  HAy4yHOrO  I103HaHMS,
WCTI0/Tb3yeMbIMU B OMOJIOTHYECKUX UCC/IeJOBAaHUSX KUBBIX 00BEKTOB U SKOCHUCTEM
(ommcanue, w3MepeHHe, HabJtO/ieHUe, JKCIIEPUMEHT), CIIoco0aMHU BBISB/IEHUS U
OLIeHKM aHTPOIOTeHHbIX U3MEHeHHWH B MPUPO/E;

yMeHHe BbIJIeITh CyIlleCTBeHHble TPU3HAKWU: BHJOB, OMOreoI|eHO30B,
9KoCUCTeM U Ouocdepbl, CTaOWINM3KPYIOIIero, ABMXKYILETO W Pa3pbIBAIOILETO
eCTeCTBEHHOTO 0TOOPaA, a/I/IONaTPUUeCKOT0 U CUMIIAaTPUUIeCKOro BUZ000pa3oBaHus,
BJAUSIHUS ~ JBWXKYLUUX  CWJ  9BOJIIOLUMM  Ha  reHOQOH[  TOMYJSILUH,
MIPUCIIOCOOIEHHOCTU OPraHu3MOB K cpefie 00MTaHUsl, uepe/joBaHUsI HarpaBieHUM
5BOJIFOLIMM, KDYTOBOPOTA BEILeCTB U MIOTOKA SHEPTUU B 3KOCHUCTEMAX;

yMeHUe YyCTaHaB/MBaThb B3aUMOCBSI3M MeXAY TpoLieccaMu 3BOJIIOLUH,
JBIKYIIMMHU CUJIaMUA aHTPOIOreHe3a, KOMITIOHEHTaMHM pa3/IMUHbIX 3KOCHUCTEM U
TIPUCTIOCOO/IEHUSIMU K HUM OpraHU3MOB;

yMeHUe  BbIB/IATh  OTJIMUWTE/bHble  TPU3HAKU  JKUBBIX  CHUCTEM,
IIPUCTIOCOO/IEHHOCTh, BUJIOB K cpefe obuTaHus, abMOTHUEeCKHMX W OHOTHYECKHX
KOMIIOHEHTOB ~ 9KOCHCTeM, B3auMMOCBsi3eli OpraHM3sMOB B  COOOIIlecTBax,
aHTPOTOreHHbIX U3MEHEeHHUN B 9KOCHUCTeMaX CBOeM MeCTHOCTH;

yMeHUe WCIO/b30BaTh COOTBETCTBYIOL[ME apryMeHThbl, OHOJOrHUeCcKyto
TEPMUHOJIOTUIO U CUMBOJIMKY [I/Isl J0Ka3aTe/IbCTBa PO/ICTBA OPraHW3MOB Pa3HbIX
CUCTeMaTHYeCKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl 00UTaHusl, eJMHCTBA



Yye/IOBeUeCKMX pac, HeoOXOAMMOCTH COXpPaHeHUss MHOroobpasus BHAOB W
9KOCHUCTeM KaK yC/I0BHs COCYIIIeCTBOBAaHHS TIPUPO/IbI U UeJIOBeUeCTBa;

yMeHUe peliaTth OMOJIoOrHUecKre 3a/laui, BBISIB/ISTh [IPUUMHHO-C/IeZICTBEHHbIE
CBSI3U MEXKy UCC/IelyeMbIMHU OH0/IOTUUeCKUMU TIPOI[eCCAMU U SIBJIEHUSIMH, JlelaTh
BBIBO/IbI U TIPOT'HO3bI HA OCHOBAHUMU TI0/TyYeHHBIX Pe3y/IbTaToB;

yMeHHe BBIITOJHATL JIabopaTOpHble W IIPaKTHUYecKhe paboTel, COOMOAATh
TipaBu/Ia Mpy pabote ¢ yueOHBIM 1 1abOpaTOPHBIM 000pYyIO0BaHUEM;

yMeHUWe BbBIJBUTATb THUIIOTE3bl, IIPOBEPSATb UX SKCIIePUMEHTaTbHBIMU
cpeacTBamu, (OpMYJIHPYs 1ieflb HCC/IeJOBAHUS, aHAIWU3HUPOBATh II0/TyYeHHbIe
pe3yJIbTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaTb B yueOHO-MCC/e[oOBaTe/IbCKOM paboTe 10 Ouosorum,
9KOJIOTUW W MeJAWIMHEe, TTPOBOAMMOI Ha 0a3e MIKOJbHBIX HayUHBIX OOIIeCTB, U
nyOMMUHO — TIpeJCTaBAATH  TOAy4YeHHbIe  pe3y/ibTaThl HAa  YUeHHUUeCKUX
KOH(epeHIUsX;

yMeHUe OL|€HHUBATh TMIIOTe3bl U TEOPUU O IMPOUCXOKIEHHUH >KW3HH, UYe/I0OBeKa
W ue/lOBeUECKHX pac, O TMPHUUMHAX, TOCIeACTBUSIX M CIIOCO0axX Ipe/j0TBpallieHUs
r7100a/TbHBIX M3MeHeHU B Orocdepe;

yMeHHe OCYILeCTB/IATh OCO3HaHHBIA BbIOOp Oyayirei mpodeccroHaIbHON
JesTe/IbHOCTH B 00/1aCTH OMOJIOTHH, SKOJIOTHH, TIPUPO/IOTI0Ib30BaHHMS, MeTUI[HHBI,
OMOTEXHO/IOTUM, TICUXOJIOTHH, BeTepHHapUW, CebCKOTO XO35WCTBa, IMUII[EBOU
TIPOMBIIIZIEHHOCTH, YI/IyO/IATh TI03HaBaTebHBI WHTEpeC, HalpaB/eHHbIM Ha
OCO3HAaHHBIM  BBLIOOD  COOTBETCTBYHOIIEM  TIpoeccM W MPOAO/DKEHHE
Ouosiornueckoro o6pa3oBaHusl B OpraHU3alUsAX CpeAHero rnpodecCUoHabHOTO U
BbICIIIETO 0Opa30BaHMs.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIeKTPOHHBIE
HaumMeHoBaHMe pa3/ie/ioB U TeM (uppoBbie)
Ne n/m KoutposbHbie | [IpakTuuecku
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI e padoTbI pecypcn
1 buosiorus Kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3yUYeHHe 2
3 buosnorus knetku 2 0.5
4 XuMurueckasi OpraHm3aLus KjieTku 10
5) CTtpoeHye 1 QyHKLIMU K/I€TKH 8 2
6 OOMeH BelleCTB U TIpeBpalljeHre SHepTud B 9 1
KJ/IeTKe
7 HacnencrBeHHast UHpopmarus U 9 0.5
peanu3arst eé B K/IeTKe )
JKW3HEeHHBIH 1[UKI KIeTKU 6 1
Ctpoenue u GyHKLIUA OPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHUu3MOB 8 1.5
1 ['eHeTHKa — HayKa O HaC/AeACTBEHHOCTH U 5 0.5
HM3MEHUYMBOCTU OPraHU3MOB
12 3aKOHOMEepHOCTH HacC/leICTBEHHOCTU 10 1
13 3aKOHOMEPHOCTHA U3MEHUUBOCTH 6 1
14 ['eHeTrKa yesioBeKa 3 0.5
15 CeJiek1jusi OpraHu3MoOB 4 1
16 BrOTeXHO/IOTHSI U CHHTeTHYeCKast OMoIorust 4




17

PesepBHOe BpeMsi

OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 K/TACC

KoymmuecTBo uacoB J/1IeKTPOHHBbIEe
HaumMeHoBaHMe pa3/ie/ioB U TeM (yudpposBbie)
Ne n/m KontpoabHblie | TIpakTHuecku
NPOrpaMMBlI Bcero oOpa3oBaTe/bHbIE
paboTsI e paboTbI
pecypchbl
1 3apokJieHre 1 pa3BUTHE SBO/FOLMOHHBIX 4
Tipe/iCTaB/ieHU B OMOIOTUM
2 MUKpO3BOJIIOLUA U eé pe3yJIbTaThbl 14 2
3 Makpo3BoJIroLHs U eé pe3ysbTaTbl 6
IT
4 POUCXO’KJeHre U pa3BUTHe )KU3HU Ha 15 15
3emiie
5 [IpoucxoxpeHre yesoBeKa — aHTPOIIOTeHe3 10 1
OKO/I0rusi — HayKa O B3aMMOOTHOLLIEHUSIX
6 OpraHu3MOB U HaJIOPraHU3MeHHBIX CUCTEeM 3 0.5
C OKpYy’Karolllel cpefion
Opranusmebl 1 cpesia 00UTaHuUs 1.5
JKomorusi BUZI0B M MOMY/ISLUN 0.5
3 6 C)
9 KOJIOTHs1 CO00111eCcTB. DKOJIOrMUecKue 19 0.5
CUCTeMBI
10 buocdepa — rinobanbHast 3KocHMcTEMA
11 UesioBeK U OKpy’KaroLas cpeja
12 PesepBHOe Bpemst
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KosmnuecTBo yacoB O/1IeKTPOHHbIE
No ara u(pposbie
n/n Tema ypoka Bcero Kourposeubie | Ipakrudecku fI[3y‘IEHI/IH 26[izonaTeanme
padoThI e padoThI pecypent
1 Bbrosiorust Kak KOMIIeKCHast HayKa M Kak 1
YacTb COBPeMeHHOro o0I1iecTBa
JKuBBIE CUCTEeMBI U UX CBOWCTBA 1
3 YpoBHeBasi opraHu3saris XUBbIX CUCTEM 1
4 VcTopusi OTKPBITHSL ¥ U3yUeHHsl KJIeTKU. 1
Knerounas Teopust
MeTo/pbl MOJIEKYISIPHOM U K/IETOUHOU
6uonoruu. [TpakTrueckast pabota
c «/3yueHrie MeTO/IOB K/I€TOUHOM 1 0.5
6uosiornu (xpomarorpadus, '
snekTpodopes, AuddepeHiaTLHOE
teHTpudyrupoBanue, I[TLP)»
6 XUMUUECKUH COCTaB KIeTKU 1
7 MuHepa/nbHbie BelllecTBa KJIeTKU, UX 1
Ouonoruyeckasi posb
OpraHuyeckue Bell[eCTBa KJIeTKU —
3 6enku. JlabopatopHasi paboTa 1 0.5
«Ob6HapyxeHue 6e/IKOB C TIOMOII[bIO '
KaueCTBeHHBIX peaKLiuii»
9 CaoticTBa, Knaccudukanys v pyHKUUN 1

0eJikoB




10

OpFaHI/I‘JECKI/Ie BelljeCTBa KJI€TKHU —
yriieBoJbl

11

OpFaHI/IqE‘CKI/Ie BelleCTBa KJIETKU —
JIMTIN A BI

12

Hyxneunossle kucnotsl. JJHK u PHK.
JlabopatopHasi pabota «VccnemoBaHue
HYK/IEMHOBBIX KHCJIOT, Bbl/le/IeHHbIX 13
KJIETOK Pa3/IMYHbIX OPraHU3MOB»

0.5

13

Crpoenue u Qynkiuu AT®. [Ipyrue
Hykneo3uaTpudocdarel (HTD)

14

CekBenupoBanue [JTHK. MeTtobl
reHOMMKH, TPAHCKPUNITOMUKH,
MPOTEOMHUKH

15

MeTo/ibI CTPYKTYPHO# OH0/IOrUM

16

Ture! KneTok. IIpokaproTryeckas KieTka

17

CTpoeHue 5yKapyuOTUYeCKOM KJTeTKH.
[pakTueckas pabota «/3yueHue
CBOWCTB K/IeTOYHOU MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIY anmnapar KAeTKU

19

OpHOMeMOpaHHbIe OPraHOUbI KJIeTKH.
[TpakTryeckas pabora «/3yueHue
JBYDKEHUS [IUTOT/Ia3Mbl B PAaCTUTE/TbHBIX
KJIeTKax»

0.5

20

[ToslyaBTOHOMHBIE OPraHOM/IbI KIIETKU:
MUTOXOH/IPUH, T/IacTU/bl. JTabopaTopHast
pabora «VccienoBanue ra3mMonm3a u
JleTiia3MoJ/i3a B PACTUTE/bHBIX K/IeTKax»

0.5

21

HEM8M6paHHBIe OpraHon bl KJIE€TKN




22

CrpoeHuie U PyHKLUU sipa

23

CpaBHUTe/IbHas XapaKTePUCTUKA KJIeTOK
9yKapHoT. JlabopaTopHast paboTa
«/3yueHure CTPOEeHUs KJIETOK pa3InyHbIX
OpraHU3MOB»

0.5

24

ACCUMUIIALNS U JUCCUMUISLIAS — JIBe
CTOpOHBI MeTabo/m3Ma. Turbl oOMeHa
BerlecTB. JTabopaTopHast pabota
«/3yueHune KaTaTUTUUECKOH aKTUBHOCTH
depmMeHTOB (Ha pUMepe aMuIasbl UK
KaTasiasbl)»

25

@depMeHTaTUBHbBIM XapakKTep peakLii
K/JIeTOUHOro MeTabomi3ma. JlaboparopHast
pabota «/3yueHre pepMeHTaTUBHOTO
paciijerieHusi IepoKCrzia BOZOpPoAa B
PaCTUTE/ILHBIX U )KUBOTHBIX KJI€TKaX»

0.5

26

Benku-akTUBaTOPBI ¥ Oe/TKU-UHTUOUTOPBI

27

ABTOTpOGHBIN THIT 0OMeHa BeleCTB

28

doTocunTe3

29

XemocuHTe3. JlabopaTropHasi paboTa
«CpaBHeHHMe MporieccoB (OTOCUHTE3a U
XeMOCHHTe3a»

0.5

30

AHaspobHbIe OpraHu3Mbl. Bu/ib
Opoxkenust. JlabopaTtopHast paborta
«CpaBHeHHUe MpoIieCcCoB OPOXKeHUs U
JIBIXaHUSI»

31

A>pobHbIe OpraHU3MBbL. JTarlbl
JHEPreTUUeCcKoro obMeHa. Heprust




MeMOpaHHOTO IpajiieHTa MPOTOHOB.
Cunre3 AT®: Pabota nporoHHoi AT®-
CUHTa3bI

O06o0011IeHMEe U CHCTeMAaTH3alUs 3HaHUH
o Teme "OOMeH BelleCTB U
TipeBpalljeH’e SHepruu B Kiietke" /

32 KontponbHast pabora o teme "O6meH
BellleCTB U IIpeBpallleHue SHepruy B
KJleTKe"

33 Peakijuu MaTpUUHOIO CHHTe3a

34 TpaHCKpUILMS — MaTpUYHbINA CUHTe3
PHK

35 TpaHcyALMs v eé 3Tarbl

36 KopvpoBanve aMUHOKKCIOT. Posb
pubocom B brocrHTe3e Oeska

37 Opranusanysi reHOMa y IPOKapuoT U
5YKapuoT

38 MosekynsipHble MeXaHU3MbI SKCIIPeCCUN
reHOB y 3yKapuoT
Bupycbl — Hek/ieTouHble (hOpMbI XKU3HU

39 ¥ obnMraTHbIe mapas3uThl. [IpakTiuueckas 0.5
pabota «Co3zaHue Mo/iesTd BUPYyCa»

40 BupycHble 3a00/1eBaHus yesioBekKa,
JKABOTHBIX, paCTeHUHN

41 HanortexHosoruu B 6M0/10ruu 1
Me/IULHe

42 JKU3HEHHbIM LUK/ KJIeTKU




43

MaTtpuunsbiii cunTe3 [JHK

44

Xpomocomel. JTabopaTopHast paboTa
«M3yueHre XpOMOCOM Ha FOTOBBIX
MUKpOTIperapaTax»

0.5

45

[eneHvie K1eTKU — MUTO3

46

Turnbl K1eTok. KaprokuHes U LIUTOKUHE3.
PerynisiLys >KU3HEHHOTO LJUKJ/Ia KJIETOK.
JlabopatopHasi pabota «HabmomeHue
MHTO3a B K/JIeTKax KOHUMKa KOpellKa JiyKa
(Ha rOTOBBIX MUKpOIpernaparax)»

0.5

47

O0o00611eHre ¥ cHCTeMaTH3alys 3HaHUH
o TemaM "HacsieicTBeHHast tH(opMarlust
Y peanu3anus ee B Kietke", "JKu3HeHHbIN
UK/ KeTKu'" / KoHTposibHast paboTa 1o
TeMe "Peakijuu MaTpUUHOro CUHTe3a"

48

Opranusm Kak eJJuHOe Lieyioe

49

Tkanu pacrenuii. JlabopatopHast paboTa
«/3yueHne TkaHell pacTeHU»

0.5

50

TkaHM >KUBOTHBIX U UeI0BeKa.
JlabopaTtopHasi pabota «/3yueHure TKaHeH
JKABOTHBIX»

0.5

51

Opransbl. CucTeMbl OpraHoB.
JlabopatopHasi pabota «/3yueHne
OpraHOB L|BeTKOBOI'0 paCTeHUs»

0.5

52

Ornopa Tesia OpraHu3MoB

53

[B1KeHre OpraHusMoB

54

ITuranue OpraHrM3MoOB




[IuTaHue 1O03BOHOYHBIX )KUBOTHBIX.

> IuieBaprTesbHas CUCTeMa YesloBeKa
56 [pixaHve opraHv3mMoB
&7 JlpIxaHue IMO3BOHOUYHBIX )KUBOTHBIX U
yesioBeKa
58 TpaHcropT BellecTB y OpraHu3MOB
59 KpoBeHoCHas crcTemMa O3BOHOUHBIX
JKUBOTHBIX U YeJioBeKa
60 BeifienieHne y opraHu3MoB
61 3aiura y OpraHvu3mMoB
62 VMmyHHas cucteMa yesioBeka
63 Pa3apaxuMoCTb U peryisiius y
OpraHu3MOB
64 ['ymopanbHas perynsauys U 5HA0KPUHHAs
CUCTeMa )XUBOTHBIX U YesloBeKa
65 @DOopMBbI pa3sMHOXXEeHUs1 OpraHU3MOB
66 [TonoBoe pa3MHOXeHUe
67 Meiio3
'ameTorenes. Obpa3oBaHue U pa3BUTHE
68 TI0JIOBBIX K/1eToK. JlabopaTopHasi paboTa 0.5
«/I3yueHue cTpoeHMs MOJIOBBIX K/IETOK Ha '
TOTOBBIX MUKpOINpernapaTax»
69 VnpuBuyanbHOe pa3BUTHE OPraHM3MOB
— OHTOreHe3
70 3aK/iazika OpraHoB U TKaHeH u3
3apO/ibILLIEBbIX JTUCTKOB
71 PoCT 1 pa3BUTHE )KMBOTHBIX. 0.5




JlabopatopHasi paboTa «BrisiByieHMe
MIPHU3HAKOB CXO/ICTBA 3apO/IbIIIeit
T03BOHOYHBIX KMBOTHBIX»

72

Pa3MHOKeHHe U pa3BUTHE PACTEHHH.
JlaboparopHast paboTa «CtpoeHue
OpraHOB Pa3MHOXXEHHST BBICIITX
pacTeHU»

0.5

73

O06o0111eHMe U CUCTeMaTH3als 3HaHUH

o teme "CTpoeHue U (PyHKLUU

opraau3moB" / KoHTposbHas paborta 1o
Teme "CTpoeHure U (QyHKLIMM OPaHHU3MOB"

74

I/ICTOPI/IH CTAaHOBJIEHHSA W PA3BUTHA

FeHETUKHU KaK HAayKH. OCHOBHBI€E TIOHSATHSA

Y CUMBOJIbI FeHeTHUKH. JTabopaTopHast
pabora «JIpo3odusa Kak 00bEKT
reHeTUYeCKUX UCCIIeJOBaHU»

0.5

75

3aKOHOMEPHOCTH HacJ/le/JOBaHUS
MpY3HaKOB. MoOHOTHOpHUIHOE
ckpemyBaHue. [Ipaktuueckasi pabora
"M3yueHue pe3y/bTaToOB
MOHOTHODHZHOTO CKPEIIVBaHUS Y
nipo3odub”

0.5

76

LluToioruyeckrie OCHOBBI
MOHOTHOPHAHOTO CKPeIIBaHUs

77

AHanusupyolllee CKpeljBaHue.
Hemonxoe goMUHMpPOBaHWe

78

OurubpuiHoe CKpeluBaHue.
ITpakTryeckas pabora «/3yueHue

0.5




pe3y/bTaToB JUTHOPUAHOTO
CKpeILUBaHUs y AP030(UIbI»

LluTomoruyeckrie OCHOBBI AUTHOPUHOTO

79 1
CKpelIMBaHus

80 CuerieHHOe Hac/ieJoBaHUe TIPU3HAKOB 1

81 XpOMOCOMHas Teopusi Hacj1eCTBeHHOCTH 1

82 ['eneTrka mosa 1

83 ['eHOTHMN KaK 11e/I0CTHAasi CUCTEMA 1

84 ['eHeTUUECKUI KOHTPOJ/Ib Pa3BUTHS 1
pacTeHul, >)KUBOTHBIX U Ue/l0BeKa

a5 V3MeHUYUBOCTH MPU3HAKOB. BUbl 1
HM3MEeHUUBOCTHU

86 MoauduKalioHHas U3MeHUMBOCTh 1
BapualivoHHbIM psijJl ¥ BapyaldOHHast
KpuBasi. JlabopaTopHasi paboTta

87 «MccnegoBanre 3aKOHOMepPHOCTeH 1 0.5
MOAU(HUKALIMOHHON N3MEeHUUBOCTH. '
[TocTpoeHre BapyalLlMOHHOTO Psifia U
BapUalLIMOHHOMN KPHUBOI»

a8 ['eHOTHITMUECKAst U3MEHUYMBOCT. 1
KombOuHaTHBHast N3MEeHUHUBOCTh
MyTanoHHasi U3MEeHUHBOCTb.

89 ITpakTryeckas pabora «MyTaruu y 1 0.5
Ipo3o¢ubl (Ha TOTOBBIX '
MUKpOIpernaparax)»

90 3aKOHOMEpPHOCTH MYTaLMOHHOT' O 1

npouecca. OIUreHeTHKa U SIIMTeHOMUKa




91

O06o006111eHMEe ¥ cCCTeMaTH3allus TI0 TeMe
"['eHeTHKa - HayKa O HaC/1eCTBEHHOCTHU U
U3MEHUYHUBOCTHA OPraHu3mMoB" /
KonTposnbHas paboTta o Teme "T'eHeTHKa"

0.5

92

['enetrka yesnoBeka. [IpakTrueckas
pabota "CocTaByieHre U aHaU3
PO/I0CTIOBHOM"

93

MeTo/bl MeULIMHCKOW FeHeTUKU

94

3HaueHUe MeJULIMHCKOW reHeTHKU B
Tpe/IOTBPAlLleHUH U JieueHUun
reHeTUYeCKHX 3ab0sieBaHU ue/ioBeKa

0.5

95

OCHOBHBIe TIOHSITHS CeNeKL[UH.
JlabopatopHasi pabota "V3yueHre COPTOB
KY/IbTYPHBIX PaCTeHHH U TIOPOJ]
JIOMaITHUX >KUBOTHBIX"

0.5

96

MeTo/ibI CeNeKLIMOHHOM paboThI.
JlaboparopHas pabota "V3yueHue
MeTOZIOB CeJIeKI[UM pacTeHun"

97

HocTiwkeHUs ceNeKLWU pacTeHU! U
>KUBOTHBIX. [IpakTUueckast pabora
"[1prBUBKa pacTeHui"

98

CoxpaHeHue, M3yueHue U UCI0J/Ib30BaHe
reHeTUUeCKUX pecypcoB

0.5

99

BuoTexHOMOrMs KaK HayKa ¥ OTpacib
npon3Bo/cTBa. [IpakTiueckast paboTa
"H3yueHre 06HEKTOB OHOTEXHOIOTHH"

100

OCHOBHbI€e HarpaB/eHUs] CHHTe TUUECKHIH
ouoJiorun




101

XpOMOCOMH&lH W T€eHHadaA WH)XeHePUs

102

MeauipHcKre 6MOTeXHOIOTUN

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102

13.5




11 K/TACC

KonuuecTBo uyacos O/1IeKTPOHHbIE
No ara u(PpoBbIe
n/n Tema ypoka Bcero Kourposeubie | IpakTutecku fll3y‘IEHl/lﬂ ]:GiI;OBaTeanble
padoThI e padoThI pecypesI
1 OBomoLoHHast Teopus Y. [lapBrHa 1
9 JBrKylue Ccuibl 3BOJIFOLMA BUZOB 110 Y. 1
Hapsuny
3 bopw0a 3a cyujecTBoBaHue, 1
eCTeCTBeHHBIN U UCKYCCTBEHHBIN 0TOOp
4 dopmMHUpOBaHUE CUHTETUYECKOW TeOPUU 1
3BOJIIOLIUU
c OTanbl 3BOJIIOLIMOHHOIO TIpoLecca: 1
MHKPO3BOJIFOL[MSI U MAaKPO3BOJIFOLIUS
5 [Monynsiust — 371eMeHTapHast eAUHULA 1
5BOJIIOLIUU
3aKOH reHeTUYeCKOro paBHOBecHs [Ix.
- Xapau, B. BatiHb6epra. JlabopaTopHas 1 0.5
paboTta «BrisiBlieHre U3MEHUYHNBOCTH Y '
ocobeii 0THOTO BU/1a»
8 OneMeHTapHble (GaKTOPbI BOTOLIUU 1
9 AddexT ocHoBaTens. DddekT 1
OyTBIJIOUHOTO TOPJIBIIKA
10 Murpaimu. V301K MOy ISILU: 1
reorpaduueckasi, 6uooruyeckas
11 EcTrecTBeHHbII 0TOOP — HarpaB/ISFOIIUMI 1




daxTop 3BOJIOLIUU

12

[TosoBo# 0TOOP

13

[Tprcroco6/1eHHOCTh OPraHU3MOB KaK
pe3y/bTaT MUKPO3BOJTIOLINH.
JlaboparopHasi pabota «/3yueHue
apomMoph030B U UM0a AN Talvil y
PaCTeHUH 1 )KUBOTHBIX»

0.5

14

[TpuMepbI MPUCITOCOO/IEHUH Y
OpraHu3MOB: MOp(oJIorHUecKue,
¢dusnonoruueckre, OUOXUMHUYECKUE,
noBe/ieHUecKue. JlabopaTopHast paboTa
«[TpucrocobeHust OpraHu3MOB U UX
OTHOCHTeJIbHAsI 1[e/1IeCO00pa3HOCTb»

0.5

15

Bup, ero kpurepun U CTPyKTYypa.
JlaboparopHas pabora «CpaBHeHHe
BU/IOB 110 MOP()OIOTHUECKOMY
KpUTEPHUIO»

0.5

16

CrtpykTypa Buja

17

Bupgoobpa3oBaHue Kak pe3ysbTaT
MHKDPO3BOJTFOLIUU

18

CBs3b MHKPO3BOJIFOLIMH U
SMUAEMHOJIOTUA

19

Makpossostonus. [laneontonornueckue
MeTO/bl U3yUeHUs IBOTIOL[UN

20

buoreorpaguyeckrie MeTozibl U3y4YeHHsI
5BOJTIOLIUU

21

Ombpuonoruyeckrie ¥ CpaBHUTETHHO-
Mophosoruueckrie MeTo/ibl U3y4eHUs!




SBOJ/IFOLIMHA

MonekyisipHO-TeHeThUueCKue,

22 O6roxuMHUecKre U MaTeMaTHuecKre
MeTO/Ibl U3yUYeHUs! SBO/FOLUN

23 OO0r11e 3aKOHOMEPHOCTH 3BOJTFOINU

24 AflanTuBHas pajuanys.
HepaBHOMepHOCTb TEMIIOB 3BOJTIOLIUU

95 HayuHble runore3bl NPOUCXOXKEHUS
JKW3HU Ha 3emsie

%6 [loHayuHble npe/icTaB/IeHUs O
3apO’KJeHUU JKU3HU

57 OcHOBHBIe 3Tarbl HeOpraHU4eCcKou
5BOJIIOLIUU

28 I'nnoTese! 3apoXKAeHUs XKU3HU
Wctopus 3emnu U MeTozbl €€ U3ydyeHus.

29 JlabopaTopHasi pabora «/3yueHue u 0.5
OIMCaHre UCKOMaeMbIX OCTaTKOB
JIPEBHUX OPraHU3MOB»

30 HayasnbHble 3Tanbl opraHUuecKoin
3BOJIIOLIUA

31 OBOJIOLIUS 3YKapyUOT
OcCHOBHBIEe 3Tarbl 3BOTIOLUU

3 pacturtenbHoro mupa. [Ipaktruueckas
pabora «/3yueHue ocobeHHOCTeH 0-5
CTPOEHUSs paCTEHUU pa3HbIX OTJeI0B»

33 OcHOBHBIEe 3Tarbl 3BOTIOLUU JKUBOTHOTO

MHpa




34

OBOJTIOLIUS )KUBOTHBIX. [IpakTHUecKast
pabota «l/3yueHre ocobeHHOCTeM
CTPOEHMUSI TIO3BOHOUHBIX )KUBOTHBIX»

0.5

35

Pa3BuTue u3HM Ha 3emJie 110 3pam 1
repuozam

36

MaccoBeble BBIMUDdHUA —
3KOJIOTU4YeCKH1e KPHU3UChI TTPOIL/IOTro

37

CoBpeMeHHbIN 5K0I0rM4YeCKri KpU3UC,
ero 0CO0eHHOCTH

38

CoBpeMeHHast CUCTeMa OpPraHMUecKoro
mupa. OCHOBHBIE CHCTeMaTHYeCKre
TPYIIIBI OPraHW3MOB

39

Ob600111eHMe U cCUCTeMaTH3alusl 3HaHU
1o TemMaM "MUKDPO3BOIOLYA U ee
pe3ynbTathl”, "MaKpO3BOIIOLIUA U ee
pe3y/sibTaThl"'/ KoOHTpO/IbHAs paboTa 110
TeMe "OBOMHOLMA"

40

AHTpOHO]’IOFI/IH — HdyKd O 4UeJ/IOBEKe

41

PasButHe nipescTaBieHui o
MPOUCXOXKAEHUU UeioBeKa

42

MecTo yes0BeKa B CHCTeMe
opraHuueckoro mupa. JlaboparopHas
pabora «/3yueHue ocobeHHOCTEH
CTPOEeHUs CKejleTa uesioBeKa, CBS3aHHBIX
C IPSIMOXOXK/IEHUEeM»

0.5

43

[BrKy1jye CU/bl aHTPOIOreHe3a

44

CooTHollieHre OHUOOTMUeCKUX U
CoLMabHBIX (JaKTOPOB B @aHTPOIIOTeHe3e




45

OcCHOBHBIE CTaJVH aHTPOIIOTeHe3a

46

IlaneoreHeTyka U najieoreHOMHKa

47

3BO]’IIOL[I/IH COBPEMEHHOTI'O Ue/IOBEKa

48

YesnoBeueckue pacel. [IpakTrueckas
pabora «/3yueHue 3KOIOTHYeCKUX
aZianTaliiii yeioBeKa»

0.5

49

MexaucIuIIMHapHble MeTO/Ibl
aHTPOIIO/IOTUU

50

3apo’kieHue U pa3BUTHE SKOJIOTHH

51

MeTtozp! 3Kosiorun. JIabopaTopHast
pabota «l/3yueHre MeTOj0B
9KOJIOTUYECKUX MCCIe0BaHUN»

0.5

52

3HaueHHe FKOJIOTMUeCKUX 3HaHUM /1J1si
yesioBeKa

53

OKoJjioruueckue (pakTopbl

54

Abuotnueckue dakropbl. CBET Kak
sKojIoruueckuii pakrop. JlaboparopHast
paboTta «BbIsiB/IeHHe TTpUCTTOCObIeHHiA
OpPraHM3MOB K B/IMSIHUIO CBETa»

0.5

55

Abuotnueckue dakropsl. Temreparypa
KaK 3KOJIorn4yecKri (hakTop.
JlaboparopHasi paboTa «BbIsiB/ieHMe
nipucriocobieHri opraHu3MoB K
B/IUSTHUIO TeMIlepaTyphl»

0.5

56

AbuoTtnueckue (akropsl. BiaxkHOCTb
KaK 5KOJIOTUYeCKUH (PaKTop.
JlaboparopHast paboTa « AHaTOMUYECKHe
0Cc00eHHOCTH pacTeHUM 13 Pa3HbIX MeCT

0.5




obuTaHUD»

57 Cpezbl 00uTaHUSI OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 JKusHeHHble (OpMbl OpraHHW3MOB 1

60 Buotnueckue gakTopbi 1
3HaueHre OUOTUUYECKUX B3aUMO/EeHCTBUM

61 J/1s1 Cy1L[eCTBOBaHUs OPraHU3MOB B cpejie 1
obutaHus

62 OKOJIornuecKre XapakTepuCTUKU 1
MOMYISLMU
OcCHOBHBIe MOKa3aTesy MOMyJISLIAN:

63 YMCJIEHHOCTD, IVIOTHOCTb, BO3pacTHas U 1
T0JI0Basi CTPYKTypa
OcCHOBHBIe MOKa3aTesy MONyJIsLUN:

64 POXKaeMOCTb, IPUPOCT, TEMII POCTa, 1
CMEepTHOCTb, MUTPALiU1

65 JK0JIorMyecKasi CTpyKTypa MomnyJasiyuu 1

66 JvHaMyKa NOIyJ/sLyy U eé perysisiius 1

67 KpuBble pocTa 4iC/I€eHHOCTY NOMYJISALINN. 1
KpuBbie BbDKMBaHUS
OKOJIoThYecKast HHLLA BU/A.

68 JlabopaTopHasi paboTa 1 0.5
«[TpucrocobeHust ceMsiH pacTeHUH K '
pacceneHuro»

69 Buj kak crcTreMa romnysisiiui 1

70 3aKOHOMEpPHOCTH TIOBeZIeHUs] U MUTPaLUid 1

JKUBOTHBIX




71 Coo0111eCTBO OPraHW3MOB — OHMOLIEHO3

72 JKocucTeMa Kak OTKpbITasi CUCTemMa

7 KpyroBopor BeliecTB 1 NOTOK SHEPTUU B
9KOCUCTEMe

74 OcHOBHBIe TOKa3aTeIu IKOCUCTEMBI

75 JK0JIOTMYeCKue TMpaMu/ibl

76 VI3MeHeHust COOOITECTB — CYKL[ECCHU
IIpupofHbIe 5K0CUCTEMBl. DKOCUCTEMBI

77 03€ep U peK. JKOCUCTEMBI MOpel 1
OKeaHOB

78 IIpupogHbie 5KOCUCTEMBl. DKOCUCTEMBI
TYH/IP, JIeCOB, CTereu, MyCThIHb

79 AHTpOTIOreHHbIe 3KOCUCTEMBI
Yp6oskocucremsl. [IpakTrueckasi paboTa

80 «/3yueHue U onucaHue 0.5
ypO03KOCHUCTEMBI»
3aKOHOMepHOCTH (POPMHUPOBAHKS

81 OCHOBHBIX B3aUMO/IeICTBUI OPraHU3MOB
B 9KOCHUCTeMax
MexaH13MbI BO3/JeMCTBUS 3arpsi3HEHNN

82 Pa3HBbIX THIOB Ha CyOOpraHu3MeHHOM,
OpraHUu3MeHHOM, MOMYJISILUOHHOM U
5KOCUCTEMHOM YPOBHSX

83 buocdepa — obrimernaneTapHast
obosiouka 3emiu

84 Yuenue B. V. BepHagckoro o 6uocdepe

85 3aKOHOMEpHOCTH CyI1L[eCTBOBaHUs




ouocdepsl

86

prFOBOpOTLI BelleCTB U
O01OreoXUMHUeCKHe UKJIbI

87

3oHanbHOCTE 6rocdeprl. OCHOBHbIE
OvOMBI CyIn

88

YcroitunBocTs 6ocdepsl

89

DKOoJIoTU4YeCcKue KPHW3HUChI U UX TIPUYHHBI

90

BoszelicTBue uesioBeka Ha buocdepy

91

AHTpoOnoreHHoe BO3/|elCTBHE Ha
pacTUTE/bHBIA U YKUBOTHBIA MUP

92

OxpaHa 1pupo/pl

93

OCHOBHbIE IPUHLUITBI yCTOHYUBOIO
pa3BUTHS UesioBeuecTBa U MpUpO/bl

94

ParvoHanbHOe TIPUPO/I0TIOIb30BaHKe U
coXpaHeHHe OHOIOTUYeCKOro
pa3HooOpa3ust 3eM/u

95

O06o0111eHMe ¥ CUCTeMaTH3alysl 3HaHUH
10 TeMaM "DKOJIOTUS - HayKa O
B3aMMOOTHOLLIEHUSIX OPraHrU3MOB JIpYT C
JPYyrOM U HaZlOpraHW3MeHHbIX CUCTEM C
OKpy>Karolel cpefjoi”, "OpraHusmsl U
cpefa obutanus', "OK0JIOTHS BUZOB U
nonysus’”, "DK0JI0THs CO00IIeCTB.
JKoJjiornueckue cuctemsl”, "buocdepa -
ryiobasbHast 3kocrctemMa" / KoHTpobHast
paboTa 1o Teme "OKonorus"

96

Pe3epBHbIi1 ypok




97 Pe3epBHbBIN ypok 1
98 Pe3epBHbIN ypok 1
99 Pe3epBHbIN ypoK 1
100 Pe3epBHbIi1 ypok 1
101 Pe3epBHbBIN ypok 1
102 Pe3epBHbIi1 ypok 1
OBILIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME







IIPOBEPSAEMBIE HA EI'D I10 BUOJ/IOI'MY TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET'O OBIIIET'O OBPA30BAHUSA

Kopg
MpOBepseMOro
TpeGoBaHUsA

IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM pe3y/ibTaTaM
0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbI CpPeHero
o01ero oopasoBaHus

CcdopMUpOBaHHOCTb 3HAHWM O MecTe W pOJM OUOJIOTHU B CUCTeMe
eCTeCTBeHHbIX HayK, B (hopmMupoBaHUU COBpEMEHHOU
eCTeCTBeHHOHAYUYHOW KapTHHbI MUpa, B ITIO3HAHWU 3aKOHOB MPHUPO/bI
Y PpelleHWM  JKU3HEHHO  B&XHBIX  COLMA/IbHO-3THYECKHUX,
KOHOMHUECKUX, IKOJI0THUYeCKUX MpobJieM uesoBeuecTBa, a TakKe B
pellleHMy BOIPOCOB  palLMOHA/JbHOTO TPUPOJOIO/Ib30BaHus, B
(bopMHpOBaHMY I|eHHOCTHOTO OTHOILEHUsI K TpHUpoje, OO0IecTBy,
YeJIOBeKY; O BKJIa/le POCCUMCKUX U 3apyOeXHBIX YUEHBIX — OMOIOTOB

B pa3BUTHE OUOJIOTHUH

Bragenve cucremod 3HaHMM 00 OCHOBHBIX MeTO/AaX HAY4YHOI'O
MO3HAHUS, UCTIONb3YEMbIX B OMOIOTMUECKUX UCCIeJOBAHUSX >KUBBIX
00BEKTOB ¥ 3KOocHcTeM (OmMucaHWe, U3MepeHue, TIPOBe/leHHe
HabOsmoieHni); crocobaMy BbISIB/IEHUSI U OLIEHKH aHTPOTIOTeHHBIX
V3MeHeHU! B IIpUpo/ie.

YMeHue BbI[BUTATh TUIOTe3bl, TIPOBEPSTh WX IKCIIePUMEHTATbHBIMU
cpefcTBamMu, GOpMynMpys 1iefib WCCAe/JoBaHUs, aHa/lIW3UpPOBaTh
T0JTyueHHbIe Pe3y/IbTaThl U /lelaTh BBIBO/IbI.

BuisiBieHre 3aBUCHMOCTU MeXIy UCC/IeyeMbIMU BeUUdHaMHU,
00BsICHeHHe TI0/TyUeHHBIX Pe3y/IbTaToOB U (hOPMY/IMPOBaHHE BHIBOIOB

C MCI10J/Ib30BAHUEM HayUYHbIX HOHHTHﬁ, TEOPI/Iﬁ 1 3dKOHOB

YMeHue B/afieTb CUCTEMON OHOJIOTMUECKUX 3HaHWM, KOTOpast
BK/IIOYAeT: OCHOBOTIOJIAraroiiye OUOIorMyeckrie TepMUHBI U TIOHSTHS
(KU3HB, KJIeTKa, TKaHb, OpraH, OPraHy3M, BU/, TIOMYJISALHS, SKOCUCTeMa,
GuorieHo3, 6roctepa; MeTabo/MM3M, TOMEOCTa3, KJIeTOUHbIM UIMMYHUTET,
buocuHTe3 Oenka, OWOMOMMMEpBI, AWCKPETHOCTb, CaMOpeTyJISLus,
CaMOBOCIIPOU3Be/IeHNE, HaCJ/1e[ICTBEHHOCTD, VI3MEeHYVBOCTb,
5HEpPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopur: KietouyHass Teopus T. IIIBanHa, M.
[IneiineHa, P. BupxoBa; K10OHanbHO-CeIeKTUBHOIO UMMyHuUTeTa I1.
Opnux, N.W. MeuHukoBa, XpOMOCOMHasi TeOpHsl Hac/l1e[CTBEHHOCTH

T. Moprasa, 3aK0oH 3apozpliieBoro cxogcrsa K. bapa, 3Bo/toLOHHast




Teopuss Y. [lapBrHa, CHHTeTHuYeCKass TeOpUs SBOJIIOLMH, TeOpUs
a"tporioreHe3a Y. /lapBuHa; Teopus 6uoreorieHo3a B.H. CykauéBa;
yuenre H.W. BaBuioBa o 1jeHTpax MHOT000pasust ¥ MPOUCXOKIEHHS
Ky/IbTypHbIX pacTeHud, yueHue A.H. CeBepyoBa 0 NOyTix u
HarpaBJIeHHsIX 3BOJIOLMH, yueHe B./. BepHazgckoro — o 6uocdepe);
3aKOHbl  (eAMHOOOpa3usi ~ TIOTOMKOB  TIepBOTO  TOKOJIeHWs,
paciiernyieHys TIPU3HAaKOB, HEe3aBUCHMMOrO Hac/ie[J0OBaHUsI MPU3HAKOB
I'. MeHpens; CLEIJIEHHOTO Hac/ae[0BaHUs TIPU3HAKOB M HapYyLLUeHUs
cuervieHuss reHoB T. MopraHa; TrOMOJIOTUYECKUX PSiZIOB B
Hac/ieACcTBeHHOM wu3MeHunBocTd H.M. BaBuioBa; reHeTHUeCcKOro
paBHoBecusi [I)k. Xapau u B. BaitHOepra; 3apojpiiieBoro cxozcrsa K.
bapa; 6uorenetnueckuii 3akoH 3. ['ekkenst, . Mrosnepa);
MIPUHLIUIIBI (UMCTOTHI FaMeT, KOMILJIEMEHTapHOCTH);

npaBwia (MuanMyMa FO. JInbuxa, 3K0/0rnyecKoi MMpaMu/ibl Yncer,
OromMacchl ¥ SHEPTUN);

rumnore3bl (KoarjepBatHoi A.M. OmapuHa, repBuYHOro OynboHa J[X.

Xonpeitna, mukpocgep C. Pokca, pubosuma T. Hek)

YMmeHue pemiaTtk IMOMCKOBBIE OuoIoruuecKue 3d/la4l;, BBIABJ/IATH
NMPUYHNHHO-CJ/Ie/ICTBEHHbIE CBA3HU Mexnay nucaiegyemMbiMn
OMOI0rMYeCKUMHA O6”bEKTaMI/I, rnpogecCaMm MW ABJ/IEHUAMH; [1€/1aTb
BBIBO/IbI Y TIDOTHO3bI HA OCHOBAHWH T10/IYYE€HHBIX PE€3YJ/IbTATOB;

COCTaBJ/IAATb TEHOTUIIMYECKHWE CXEeMbl CKPEIIWBaHWA /1A Pa3HbIX THUIIOB
Hacd/iej0BaHKWA TIPU3HAKOB Y OPr'dHWM3MOB, COCTABJ/IATE CXE€MBI [Ie€PEHOCa

BeIIIeCTB 1 SHEPIry B SKOocHcTeMax (Liely MUTaHus, MUILeBbie CeTH)

YMeHre yCTaHaBAMBAaTb B3aWMOCBSI3M MeXKAy CTPOEHWeM U
(GYHKI[USIMU: OPraHOW/IOB, K/I€TOK pa3HbIX TKaHel, opraHamMyd W
CUCTeMaMH OpPTraHOB y paCTeHWH, >XUBOTHBIX W UeJIOBEKa; MeXIy
3TariamMu oOMeHa BelleCTB; dTarlaMU KJIeTOYHOTO [IUKJ/Ia ¥ XKU3HEHHBIX
IMK/IOB  OPraHM3MOB; JTarlaMM 3MOpPHUOHABHOTO  Pa3BUTHS;
reHOTUNIOM U (eHoTUrioM, (eHOTUrIoM U (akTopaMu Cpefbl
o0uTaHUs;  TIpOIlecCaMM  SBOJIIOLIMM;  JIBWXKYIIUMU  CHJIaMH
AHTpOTIOTeHe3a;  KOMITIOHEHTAaMU  PA3/IMUHbIX  JKOCHUCTEM U

HPI/ICHOCO6JI€HI/IHMI/I K HUM OPraHU3MOB

YMeHue BbIZIeNIATh CYlljeCTBeHHbIe TIPU3HAKU:

CTPOEHUSsI BUPYCOB, KJIETOK TIPOKApHOT U 3YKapUOT; OHOK/IeTOUHBIX
Y MHOTOKJIETOUHBIX OPTaHHU3MOB, BH/IOB, OMOTe€01[eHO30B, 3KOCUCTEM
U Ouocdepsl; CTPOEHWS OpPraHOB M CHUCTEM OPraHOB paCTeHHH,

JKMBOTHBIX, yeJ/I0OBEeKa, mpoLeccoB JKHU3HeJesaTe/IbHOCTH,




MPOTeKalIUX B OpraHU3Max pacTeHW, >KUBOTHBIX U UeJIOBeKa;
Ouo/IoTHUeCKUX  TIPoIleccoB: oOMeHa BelrlecTB  (MeTabomm3Mm),
vHbOpMaLMK U TpeBpallleHus: SHeprun, OpoXKeHusi, aBTOTPO(HOTO U
reTepoTPOHOTO THIIOB TMTaHWs, (OTOCHHTE3a M XEeMOCHHTe3a,
MHUTO3a, Meii03a, raMeToreHe3a, SMOpHoreHe3a, MOCTIMOPHUOHAIEHOTO
Pa3BUTHS, Pa3MHOXKEHUs, UHJVBUYAJLHOTO DPa3BUTHs OpraHU3Ma
(oHTOreHe3a), B3aWMOJENCTBUS TEHOB, TeTepo3uca; [JeHCTBUU
HMCKYyCCTBEHHOrO0 O0TOOpa, CTaOWUIM3UPYIOIETro, [IBWXKYIETO |
Pa3phIBAIOIETO  eCTEeCTBEHHOTO OTOOpa; a/ulonaTpUueckoro U
CUMITaTPUYECKOTO BH000pa30BaHUsA; BWSHUS [JBWKYIIUX CHJI
3BOMIIOLMM  Ha reHO(OHJ  TOMyJsALMH;  TPUCIIOCODIEHHOCTH
OpraHu3MOB K CpeJe OOWTaHUs, uepe/OBaHUSI HarpaBIeHUN

3BOJIFOLIMH; KPYTOBOPOTA BEILIECTB U IMTOTOKAd SHEPTHH B SKOCUCTEMAX

CchopMHUPOBaHHOCTb YMEHUsI BBIJEJSITh CYIIeCTBeHHbIE TPHU3HAKH
BUDYCOB, KJIETOK TIPOKAapHOT U JYKapHOT; OJHOK/IETOUHBIX |
MHOTOKJIETOUHBIX OPraHU3MOB, BU/I0B, OMOTeOL[eHO30B 1 IKOCUCTEM;
0C0OeHHOCTH TIPoLeccoB 0OMeHa BelieCTB U IPeBPallieHVst SHEPTUU B
K/IeTKe, OTOCHHTe3a, TJIaCTHUeCKOro W JHepreTMyeckoro obmeHa,
XeMOCHHTe3a, MHTO03a, Mel03a, OIUIOJOTBOPEHUs, Ppa3BUTHUA W
Pa3MHO’KeHHsI, THAUBU/Ya/IbHOTO Pa3BUTHS OpraHu3Ma (OHToreHe3a),
60pbOBI 3a CyLL|eCTBOBaHUe, eCTeCTBeHHOT'O otbopa,
BUZI000pa3oBaHusi, TIPUCTIOCOOIEHHOCTH OpPraHM3MOB K  Cpefie
oOWTaHWs, BAWSHUS KOMITOHEHTOB 3KOCHCTEM, aHTPOIOTeHHBIX
M3MeHeHUI B 9KOCHCTeMaX CBOeH MeCTHOCTH, KPYyTOBOPOTA BeIeCTB

Y TIpeBpallieHus S3Hepruu B buocgepe

Ymenue HCTI0J/Ib30BaTh COOTBETCTBYIOLI[HE apryMeHTBI,
OMOIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY [I/Isl [[OKa3aTe/bCTBa
PO/ICTBAa OPraHU3MOB pa3HbIX CUCTEMAaTUUECKUX TPYIII; B3aMMOCBSI3U
OpPraHuU3MOB W Cpe/ibl OOWTaHWS; €JUHCTBA Ye/0BEUeCKMX Ppac;
HeoOXOMUMOCTA ~ 3[[0pOBOrO  oOpa3a  JKM3HH,  COXpaHeHUs
pa3HooOpa3usi BUIOB U 3KOCHCTEM KaK YCJIOBHSI COCYIL[€CTBOBAHUS

TIPUPO/IbI U UeioBeYecTBa

YMeHMe KPUTUUECKH OIleHMBaTh WH(OpPMaI[|i0 OHOJOrHYecKoro
CO/lep’KaHusl; UHTePIIPeTUPOBaTh ITUUECKHe acleKThbl COBPeMEeHHbIX
HCcC/iefioBaHUd B Ouosioruw, — MeAWi[MHe,  OMOTEeXHOJIOTUH;
paccMaTpUBaTh ryio0anbHbIe 5KOJIOTUYeCcKre npo0JIeMbl
COBpPeMeHHOCTH, ()OPMHUPOBATH 110 OTHOLLIEHUIO K HUM COOCTBEHHYO

(0k37101%1%0)




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 BbNOJIOI'Mn

Kopg,

IIpoBepsieMblil 3/IeMeHT COep>KaHUA

buonorus kak HayKa. JKuBbIe CUCTEMEI U UX n3yudeHue

1.1

CoBpemeHHasi OWOMOTHsS — KOMIUIEKCHasi Hayka. Buosormueckue HayKu |
u3yuyaeMble UMU TIpobOeMbl. DyHIaMeHTa/bHbIe, TIPUK/IaJHbIe U TTIOUCKOBbIE
Hay4HbIe UCC/Ie[IOBaHUS B OHMOJIOTHM.

3HayeHue Ouo/ioTMM B (OPMHUPOBAHHMU COBPEMEHHOW eCTeCTBeHHO-Hay4YHOM
KaptuHbl Mupa. [Ipodeccun, cBsizaHHbIe ¢ OHosorueil. 3HaueHWe OHOIOTHH B
MPAKTUUECKON [JesiTeIbHOCTU uesioBeKa: MeJULIMHe, CelbCKOM XO03sICTBe,

MPOMBIIIVIEHHOCTH, OXpdHE IMMPUPOJbI

1.2

JKuBbIe crucTeMbl Kak rpegMeT u3ydeHus: 6uonorun. CBOMCTBA KUBBIX CHCTEM:
eIMHCTBO XUMUUYECKOTO COCTaBa, AUCKPETHOCTb U 1[e/IOCTHOCTh, CII0XKHOCTh U
YTOPSIIOUeHHOCTh CTPYKTYDHI, OTKPBITOCTb, CaMOOpTraHu3aIys,
CaMOBOCIIPOM3Be/ieHre, pa3ipaXUMOCTb, U3MEHUMBOCTh, POCT U Pa3BUTHE.

YPOBHU OpraHU3al[iy XKUBBIX CUCTEM: MOJIEKY/ISIPHBIM, KIIeTOUHbIHN, TKaHEeBbIH,
OpraHU3MeHHBbIH, MOMY/ISILJUOHHO-BUI0BOM, 5KOCHCTEMHBIN
(6buoreorjeHOTHUECKUH), OMOChepHbId. TIpoljecchl, MPOUCXOASIIME B >KUBBIX
cuctemax. OCHOBHbIe TIPU3HAKKU KUBOTO. ’KH3Hb Kak (popma CyllleCTBOBaHUsI

MaTepHun

1.3

Metoapl Guonormueckod Haykud. HabmioneHue, w3MepeHHe, 3KCIIEPUMEHT,
cacTeMaTu3aLus, MeTaaHa/mM3. [IoHSTHE O 3aBUCUMOW W He3aBUCHMOM
niepeMeHHOM. [TnaHrpoBaHKe 3kcriepumenTa. [TocTaHOBKA M IIPOBEpKa TUTIOTe3.
HyneBasi rumote3a. [loHsiTe BBIOOpDKM U €€ pocToBepHOCTh. Pasbpoc B
Ouonornueckux faHHbBIX. OlleHKa J0CTOBEPHOCTH IIOyUYeHHBIX pe3yJbTaToB.
[TpyurHBI UCK)XKEeHUSI Pe3yJ/IbTaToOB JKCcrepuMeHTa. [ToHATHe CTaTHCTHUeCKOro

TeCTa

KieTka Kak OuoJioruuyeckas cCucTema

2.1

Krnetka — cTpyKTypHO-(hYHKLMOHAIbHAs eJUHULIA )KUBOTO. VICTOPUST OTKPBITHS
knetkd. Paboter P. I'yka, A. JleBenryka. Knerounasi Teopusi (T. IIIBanH, M.
[netinen, P. BupxoB). OcCHOBHbIe TI0/IOXKEHUs] COBPEMEHHOM KJIeTOUHOU
TEOpHUH.

MeTtoabl  MOJEKYJISPHOM UM KJI€TOYHOW  OWOMOTMH:  MUKPOCKOTIHS,
xpomarorpadusi, 3nekTpodopes, MeTo/, MeueHbIX aTOMOB, JuddepeHLaTbHOe

L|eHTPU(YrUpoBaHre, KyJIbTHBHPOBaHUE K/IETOK

2.2

XHMHUUYeCKul cocTaB K1eTKHU. Makpo-, MUKPO- U yIIbTPaMUKpO3/ieMeHThl. Bozia u




eé po/ib KaK pacTBOpUTeJIs, peareHTa, yyacThe B CTPYKTYPUPOBaHUU KIIETKH,
Tervioperysisiyi. MuHepanbHbIe BelleCcTBa KJIeTKH, UX OMOJIOrHuecKasi poJib.
Posib KaTHOHOB 1 aHUOHOB B KJIETKe.

Buonornyeckue monmuMmepsl. benku. AMHHOKHC/IOTHBIM cOCTaB  OeJsikOB.
Crpykrypsl OenkoBoii Mosekynbl. [lepBuyHasi cTpykrypa Oenka, menTujHast
CBs3b. BTOpUuHas, TpeTWYHas, YeTBePTUYHAasl CTPYKTYphl. [leHaTypauys.
CaoticTBa 6enkoB. Knaccudmukanys 6enkoB. bronornyeckre GyHkuyy 6ekoB.
YrneBoabl. MoHOCaxapypl, AUcaxapyjpl, 0JMrocaxapuzbl U I0aMcaxapyuzbl.
OOmuii TviaH CTpoeHWss W (U3NKO-XMMUYeCKHe CBOWCTBA YTJIEBOJIOB.
bronoruueckre (yHKLMU YI/I€BOJOB.

Jlunuapl. T'uapodunbHO-rHApodoOHbIe cBolicTBa. Kraccudukauys aunuios.
Tpurnmunepuspl, ¢ochonunuabl, BOCKHM, cTeporbl. bronornyeckre ¢GyHKUHN
murzioB.  OOmye cBoiictBa OuosorMueckux MeMOpaH —  TeKyuecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHUIO, TTO/TYTIPOHUL[AEMOCTb.

HykneunoBble kucnotel. IHK u PHK. CrpoeHue HYK/I€MHOBBIX KHCJIOT.
Hyxneotuapl. [Tpuniun komriemeHTapHocTy. [IpaBuio Yapradda. CTpykTypa
IHK — nBoiiHas cnivipastb. MectoHaxoxkzeHue v buonornyeckue pyHkomy JTHK.
Bugel PHK. ®@yukunu PHK B kieTke.

Crtpoenue Mosekynel AT®. Makpospruueckue cBsi3u B Mosiekyne ATO.
Buonornueckue @yskiuu AT®. BoccTraHOB/IeHHbIe TIePEHOCUUKH, UX QYHKLIAU
B Kiietke. CekBeHupoBanue [JHK.

CtpykTypHast Ouosiorusi: OHMOXMMHUYecKre W OuopHU3NUecKre HCC/IeI0BaHUs

COCTaBa ¥ MPOCTPAHCTBEHHOMN CTPYKTYPbl OMOMOJIEKY/T

2.3

Tumbl K/JIeTOK: SyKapuoThyeckass W MpokapuoTuueckas. CTPyKTypHO-
¢byHKLMOHabHBIE 06pa30BaHus KITETKU.

CTpoeHue TTPOKaPUOTHUECKOU K/IeTKU. KileTouHasi cTeHKa OakTepuii M apXef.
Oco6eHHOCTH CTPOeHHsI TeTepoTpodHON U aBTOTPOGMHOM MPOKAaPHOTHUYECKHUX
K/IeTOK. MeCTo 1 poJib MPOKapuoT B OMOLjeHo3ax.

CrpoeHure ¥ (PyHKIIMOHUDOBaHHE 3yKapUOTHUeCKOW KieTkKW. [lna3matuueckas
MembOpaHa (r1a3manemma). CTpyKTypa ryla3MaTruueckoid MeMOpaHbl. TpaHcropT
BEI[eCTB uepe3 TIUIa3MaTHUeCKyld MeMOpaHy: TIacCUBHbIN (guddysus,
obneruéHHast AuQdy3usi), aKTUBHBLIM (TIepBUYHBIA W BTOPUUHBIA aKTHBHBIN
TpaHcropt). IlosmyripoHuijaeMocTs MeMOpaHbl. PaboTa HaTpuii-Ka/lueBOro
Hacoca. JHZOLMTO3: MUHOLMTO3, (arouuTo3. JK301uTo3. KjeTouHasi cTeHKa.
CrpykTypa 1 $GYHKLUWHN KIeTOUHOM CTeHKU pacTeHUi, rpuboB.

Duronnasma. Lurosons. Llutockener. [IBukeHue LuroruiasMbl. OpraHoubl
ki1eTk. OpHOMeMOpaHHBbIe OpraHOW/bl KJeTKU: SH/OIUIa3MaThuecKas CeTh
(OI1IC), armapar ['onbgku, TU30COMBI, UX CTpoeHue U (PyHKLMU. B3aumocBsi3b

0JHOMeMOpaHHBIX OPraHOWIOB K/eTKH. CTpOeHHe TPaHy/IsIPHOTO PEeTUKY/IyMa.




CunHTe3 pactBopuMbiXx OenkoB. CHHTe3 KIeTOUHbIX MeMOpaH. ['magkuit
(arpaHy/sipHBINA) 3HAOMIA3MaTUUECKU peTHKYJIyM. CeKpeTopHas (QyHKLus
arimapata I'onbmxu. TpaHCoOpT BelecTB B KieTkKe. Bakyosu pacTUTeNbHBIX
K/1eToK. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOW/IbI KJIETKWA: MUTOXOH/IPUH, T/1aCTU/IbI.

Crpoenve M (QyHKLMM MUTOXOHJPUW W mnactuj. IlepBuuHble, BTOpUYHbIE U
C/IOKHbIE  TIIACTUBI  (DOTOCHUHTE3UPYIOLIUX  IYKApUOT.  XJIOPOIUIACThI,
XPOMOTI/IACThl, JIEMKOMJIACThI BBICIIIUX PAaCTeHUM.

HememOpanHbie opraHougpl KieTku CTpoeHVe YW (QYHKIMH HeMeMOpaHHBIX
OpraHouJi0B KieTKh. Pubocombl. MukpoduiamMeHTbl. MBIIIeUHbIE KIETKH.
Mukpotpybouku. Knetounslii 1eHTp. CTpoeHHWe U [IBWXKEHHE >KI'YTUKOB U
pecHrueK. MUKpOTPyOOUKH LIUTOIIa3Mbl. LIeHTpross.

SAnpo. Obosiouka sipa, XpOMaTHH, KapHOILIa3Ma, SIAPBILIKHA, UX CTPOeHHe U
byHkuyu. SnepHbiii 6e/IKOBbIM MaTpUKC. [IpoCTpaHCTBEHHOE pacriooXKeHue
XpOMOCOM B UHTepda3HoM sifipe. benku xpoMaTrHa — TUCTOHBI.

Knerounsle Bk/toueHusi. CpaBHUTe/IbHAasi XapaKTePUCTUKA K/IETOK 3YKapUOT

(pacTUTe/IbHOM, )KUBOTHOM, TPUOHOM)

2.4

AcCUMUISILIUS U TUCCUMUJISILIMSL — /IBe CTOPOHBI MeTabosimaMa. Turel o6MeHa
BeIL[eCTB: aBTOTPO(HBIN M reTepoTpodHBINA. YUacThe KUC/IOPOAa B 0OMEeHHBIX
rpoijeccaxX. JHepreTHueckoe obecrieueHWe KIeTKU: TMpeBpaijeHie ATD B
oOMeHHBIX Tipoueccax. PepMeHTaTUBHBIN XapakTep peakui KIeTOYHOTO
MeTabosm3ma. depMeHThbI, UX CTPOEHHE, CBOWCTBA M MeEXaHWU3M [IeMCTBUSI.
Kodepmentsl. Otivuns ¢(epMeHTOB OT HeOpraHWMYeckKuX KaTaju3aTOPOB.
Benku-akTvBaTOpbl ¥ O€NKU-UHTHOWTOpPBL.  3aBUCHMOCTH  CKOPOCTH
(hepMeHTaTHUBHBIX peakiiii OT pa3/IMUHbIX (haKTOPOB.

[TepBuuHBIM CHHTe3 OpraHUYeCKHUX BellecTB B KieTke. dortocuHTes. Posb
XJIOpOIJIaCTOB B Tipoujecce QorocuHTe3a. CBeToBass U TeMHOBasi (pasbl.
[MpopykTUBHOCTE (hoTOCHHTe3a. BivsiHue pa3nnyHbIX (aKTOPOB Ha CKOPOCTh
dorocuHTe3a. 3HaueHHe (HOTOCUHTE3A.

XeMOCHHTe3. Pa3Hoobpasue OpPraHU3MOB-XE€MOCHHTETHKOB:
HUTPUDUIUPYIOIIe OaKTepuH, Keye300aKkTepru, CepoOaKTepUn, BOIOPOJHBIE
Oakrepuu. 3HaueHHe XeMOCHHTe3a.

AmnaspoOHble opraHusmbl. Bugpl Opoxenus. IIpoAykTel OpoXKeHHS] U MX
WCTIOTb30BaHHe YesIoBeKOM. AHa’poOHbIe MHKPOOPTaHW3Mbl KaK OOBEKThI
OUOTEXHOIOTUU U BO30YyuTe/N 6oe3Hel.

AspobHble opraHu3Mbl. JTaribl SHepreTuueckoro oobmena. I1oAroToBUTeNbHBIN
tar. ['uKon3 — 6ecKUCIOpoAHOe pacileryieHre TJIF0KO3bI.

buonoruueckoe okucieHue, Wi KIeTOUHOe AbixaHue. Pojib MUTOXOHJpUM B

nporieccax  OMOOTMUYECKOro  OKuCjeHWs.  Llukanueckue — peakijum.




OxkucnurensHoe dochopumipoBanue. [IpermMyiiiecTBa a3pobHoro mytu obMeHa

BelleCTB epe/| aHa3poOHbIM. D(HeKTUBHOCTL SHepreTHUeckoro oomMeHa

2.5

Peakijum MaTpUyHOro cuHTe3a. IIpUHIMII KOMIIEMEHTapHOCTH B peakLUsX
MaTpUYHOrO  CuHTe3a. Peanusanusi  Hac/leACTBEHHOM — MH(OpMaLUU.
I'eneTnueckuit KoJ, ero cBoMcTBa. TpaHCKpUILMA — MaTpuuHbii cuHTe3 PHK.
[IpyHLMOBI  TPaHCKPUIILMM:  KOMILIEMEHTapHOCTb, aHTUIApa/Ile/bHOCTb,
aCUMMeTPUYHOCTL. TpaHciALMg U e€ srtamnbl. Yyactue TpaHcnoptHeix PHK B
OouocuHTe3e Oesika. YcnoBus 6uocuHTe3a Oenka. KogupoBaHue aMHUHOKHC/IOT.
Posb pubocom B GuocuHTe3e Oestka.

Opranu3anus reHoMa y IpOKapyoT U 3YKapHoT. Peryisius akTHBHOCTY Fe€HOB Y
nipokapuot. ['uriote3a orepoHa (®. »Kakob, )K. MaHo). Perynsiiiyisi 0OMeHHbIX
npoLieccoB B KieTKe. KyieTouHblil roMeocTas.

Bupychl — HeksieTouHble ()OPMBI )KM3HM U 0O/MraTHele rapasuTbl. CTpoeHue
TIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproaros.

BupycHbie 3ab0sieBaHUs uesioBeKa, XXKUBOTHBIX, pactenuii. CITN I, COVID-19,

Conud/IbHbIE U MeJULIMHCKHEe HPOGJIEMBI

2.6

KneTouHblii LUK, ero mepuoAbl U perynsuus. WHTepdaza u  MHUTO3.
OcobeHHOCTH TIPOLIECCOB, TPOTeKawIyX B UHTepdase. [TIoAroToBKa KaeTku K
nenenuto. IlpecuHTeTueckuil (MOCTMUTOTHMYECKWM), CUHTETUUECKUM U
MOCTCUHTETUUeCKHH (TTPeMUTOTUUYECKU) TTepruoibl UHTepda3sbl.

Matpuuneli cuHTe3 [JHK — pervkauysa. [Ipunuuns! pervivkauyu [JHK:
KOMILJIEMEHTapHOCTh, TMOJIyKOHCEDPBAaTHUBHbIM CHUHTE3, aHTUMAPa//IebHOCTD.
Mexanusm pervtikauuu [JHK. Xpomocomel. CTpoeHre XxpoMocoM. Tenomepsl U
TesioMepa3a. XPOMOCOMHbBI HAabOp KIeTKM — KapuoTuil. [IWIIOUAHBIA |
raryIouAHbIM  Habopbl XpOMOCOM. ['OMOOTMYHBIE XPOMOCOMBI. [losioBBIE
XPOMOCOMBI.

Henenue knetkyu — muTo3. CTajuu MUTO3a U TIPOUCXOASIIME B HUX MPOLIECCHI.
Tunbl MyuTo3a. KaprokvHes U LUTOKMHe3. buonornueckoe 3HaueHue MUTO3a.
Perynaumss muToTMueckoro nuksaa KiaeTku. [IporpamMmmupyemasi KjieTO4Has
rubesib — arornTo3.

CDYHKL[I/IOHaJILHaH reHOMHKa

OpFaHH3M Kak OMoJiornueckast CucTemMa

3.1

OpHOK/IeTOUHble,  KOJIOHWA/lbHble, = MHOTOK/JIETOYHble = OpraHu3Mbl U
MHOTOTKaHeBbIe OPraHU3MBI.

@®opMbI pa3MHOKEHHsI OpraHW3MOB: Oecriosioe (BK/FOUasi BereTaTUBHOE) M
nosioBoe. Buapl 6ecrionoro pa3MHOXKeHHWs: TIOYKOBaHWe, CTIOPYJISLuS,
dbparMeHTalusi, KJIOHUPOBaHUe.

[TonoBoe pa3mHOoxeHue. IlosoBble KieTKW, Wau ramertsl. Meio3. Cragun




Mmerio3a. [loBegenne xpomocom B Meiio3e. Kpoccunrosep. buonoruueckuii
CMBICJI Melo3a ¥ TI0JIOBOTO nporecca. Mero3 U ero MecTo B )KU3HEHHOM LIUKJ/Ie
OpraHK3MOB.

[IpenzapoppiiieBoe pa3BuTHe. ['aMeToreHe3 y >KUBOTHBIX. [losioBbIe Kesie3bl.
OO6pa3oBaHve ¥ pa3BUTHe TMOJIOBBIX KieTokK. CriepMaTtoreHe3 W OOTreHes.
CrpoeHue TIOJIOBbIX KieTOK. OTmuiofloTBOpeHHe W SMOpHOHAIbHOEe pa3BUTHE
JKUBOTHBIX. CriocoObl  OTUIOIOTBOPEHUS:  HApy>KHOe,  BHYTPEHHee.
[TapTeHorenes.

VnHavBYayanbHOe pa3BUTHe OpraHvM3MoB (oHToreHe3). Cragum 3MOpHOreHe3a
JKMBOTHBIX (Ha TIpuMepe JiATyIKy). [pobnenue. Tumbl qpobnenus. OcobeHHOCTH
JpobJieHNsT MJIEKOTITAIOIUX. 3apO/IbIllieBble JTUCTKU (TacTpy/sius). 3akiazka
OpraHOB U TKaHell W3 3apo/bllIeBbiX JUCTKOB. B3anMHOe BiMsHHE uacTeld
pa3BUBAlOIIerocsi 3apoppiilia (3MOpHOHaNbHas WHAYKLMs). 3akaajKa TIlaHa
CTPOEHHUsI )KUBOTHOTO KaK pe3y/bTaT MepapXuuecKuX B3auMOZENCTBUN T'€HOB.
BnusiHue Ha SMOpHOHanbHOE pa3BUTHE DPa3MUHBIX (PAaKTOPOB OKpY’Karolleit
Cpefibl.

Poct u pasBuTthe >XMUBOTHBIX. [locTamMOpuoHanmbHbIM mnepuos. Ilpsimoe wu
HerpsiMoe pa3BuTHe. Pa3BuThe c MeTamop(do3oM y 6ecro3BOHOUHBIX U
MO3BOHOYHBIX >KUBOTHBIX. buosoruueckoe 3HaueHHe TMPSMOTO U HETPSIMOro
pa3BUTHS, X PACIIpoCTpaHeHUe B Mpupoze. Thrbl pocta )KUBOTHbIX. DaKTOPbI
PEry/IsilfiM POCTa >KUBOTHBIX W uesnoBeka. CTafuM TMOCTIMOPHOHATBEHOTO
pa3BUTHS Y KUBOTHBIX U YesioBeKa. [lepro/ibl OHTOreHe3a uesioBeKa.
PasMHoXeHne ¥ pa3BuTue pacTeHuid. ['ametodut U crnopodput. Melio3 B
JKU3HEHHOM 1IMKJje pacteHuil. OOpa3oBaHWe CrHOp B TIpoljecce Meko3a.
lamerorene3 y pacreHuid. OmIOAOTBOpeHHWE U Pa3BUTHE DPACTUTENIbHBIX
opraHu3MoB. [IBoiiHOe OTI0[JOTBOPEHHe Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue
Y pa3BUTHe ceMeHU. MexaHW3Mbl peryJsiiuud OHTOreHe3a Yy PpacTeHud W

JKUBOTHBIX

I/ICTOPI/IH CTaHOBJIEHHMSA W pPA3BUTHUA T€HETHUKHM KdK HAYKH. OCHOBHBIE
reHeTUYeCKUe TIOHATUS U CUMBOJIbI. ['OMOJIOTUYHBIE XpOMOCOMBEI, dJ/ljIe/IbHBIE

r'eHbl, a/IbTePHATHUBHbLIE TIPDHW3HAKU, ,E[OMI/IHaHTHI:Jﬁ U pEHECCHBHLIﬁ MPU3HAK,

32 rOMO3WIOTa, TeTepO3UroTa, YWCTas JIMHUS, TUOPUAbLI, TeHOTHI, (HEeHOTHUIL.
OCHOBHbIE ~ MeTO/Ibl T'€HeTHKH: THOPHIOIOTUUEeCKHH, IUTOJOTHUYeCKHUH,
MOJIEKY/ISIPHO-T€He TUUECKUA
MoHorubpugHoe ckpeinBaHue. IlepBblii  3akOH MeHzenss — 3aKoH
eIMHOO0Opa3usi TUOPUIOB TEePBOr0 TIOKO/eHUs. [IpaBWIO JOMUHMPOBAHUSI.

3.3

BTtopoii 3akoH MeHJiensi — 3aKOH paciileryieHdst TpU3HakoB. LluTosoruueckue
OCHOBBI MOHOTMOPH/THOTO CKPEIUBaHUs. ['UToTe3a UUCTOThI TaMeT.

Ananusupytoniee ckpeluBaHuve. ITpoMeXyTOUHbIM XapakTep Hac/e/0BaHUSI.




Pacmiernyienue npy3HakoB IPYU HEIIOJIHOM JIOMUHUDPOBaHUH.

[OurnbpuzpHoe ckperuBanue. Tpetuii 3akoH MeHzemnss — 3aKOH He3aBUCHUMOTO
HacjaeoBaHUs  TpU3HAakKoB. llWTonorvyeckue  OCHOBBI  JJUTMOPUJHOTO
CKpeLBaHusl.

CuerzieHHoe HacrefoBaHue Tipu3HakoB. Paboter T. Moprana. CruernieHHOe
Hacje/loBaHUe T'eHOB, HapyllleHWe CLieIUIeHUs MeXAy reHamu. XpOMOCOMHasi
TeOpHUs HaC/IeCTBeHHOCTHU.

I'eHeTrKa nosia. XpoOMOCOMHBIN MeXaHWU3M oOIpefiesieHrsl Toja. AyTOCOMBI U
T10JIOBble XPOMOCOMBI. ['OMOramMeTHbIN ¥ reTeporaMeTHbIN MOJ1. ['eHeTUUecKas
CTPYKTypa IIOJIOBbIX XpOMOCOM. HacyezioBaHre INpU3HAKOB, CLEIVIEHHBIX C
T10JIOM.

'enoTun Kak LiesiocTHas cucrema. [lnedoTponys — MHOXKeCTBEHHOe [1elCTBUe
reHa. MHOXKeCTBeHHbI ajenusM. B3aumopelicTBHe Heaslsle/IbHbIX TeHOB.

KowmrmiementapHocTh. Onvcras. [lommmepus

3.4

B3aumopelicTBue TreHoTMNa W cpeAbl Npud  (GopMHpoBaHWM  (heHOTHIA.
V3meHurBOCTb TpH3HAKOB. KauecTBeHHbIe M KOMMYeCTBeHHbIe TIPU3HAKW. Bupbl
V3MEeHUMBOCTU: HeHacJle/[CTBeHHast U Hac/le/ICTBeHHasl.

MopudukaiuoHHass ~ U3MeHuMBOCTb. Pomb  cpeabl B (hOpMHpOBaHUU
MoAM(UKaLMOHHOM M3MeHuUMBOCTH. Hopma peakuyu mpusHaka. BapualjoHHbIN
psii U BapualjMoHHasi KpuBasi (B. MoranHceH). CBolicTBa Mo ubHKaI[MOHHON
W3MeHUMBOCTH.

leHoTuMueckasi u“3MeHUMBOCTb. (CBOWMCTBA T€HOTUIWYECKOM W3MEHUYMBOCTH.
Buibl reHOTUNTMUECKOM M3MeHUMBOCTH: KOMOWHATHBHAS, MyTaL[IOHHasI.
KomOuHaTvBHasi M3MeHUMBOCTb. Mei03 U TIO/IOBOM IIPOLIECC — OCHOBA
KOMOWHATUBHOM M3MeHUMBOCTH. PoJ/Tb KOMOMHATHBHOM M3MEHUMBOCTH B CO3,aHUN
reHeTUYecKoro pa3HooOpasus B Ipe/iesiax OZHOTO BH/A.

MyTalioHHasi '3MeHYUBOCTb. BU/IbI MyTal[yii: FeHHbIe, XDOMOCOMHbIE, FeHOMHBIE.
CrioHTaHHbIe W WH/YLIMPOBaHHble MyTallvu. $1fepHble W LUTOIIa3MaTHuecKue
MyTaid. Comaruueckue U TI0/IOBble MyTaluu. [IpuuvHBI BO3HUKHOBEHUS
MyTalid. MyTareHbl M WX B/IMSIHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTU
MYTaLOHHOIO TpoLecca. 3aKOH T'OMOJIOTMUECKUX PpsZ0B B HacC/e[CTBEHHOU
usmeHunBoctu  (H.W. BagBunos). BHesimepHass ~ W3MEHYMBOCTb U

HaC/1eCTBEHHOCTb

3.5

Kapuotun uyenoBeka. MexayHapoiHass mnporpaMma MCC/IeOBaHUS TeHOMa
yesioBeKa. MeToAbl HW3yueHHsi TeHeTWKH 4YesioBeKa: TIeHealoruyecKui,
0JIM3HELIOBBIH, LIUTOTeHeTUUeCKUM, TMOMYJIALIMOHHO-CTaTUCTUYECKHH,
MOJ/IeKy/IsipHO-TeHeThuueckuii.  CoBpeMeHHOe  oripejie/ieHMe  TeHOTHIIa:
TOJITHOT€HOMHO€e CeKBeHWPOBaHWe, TeHOTUITUPOBaHKe, B TOM YMCJIe C TIOMOILIbIO

[MI1P-anamm3a. HacnenctBeHHble  3abosieBaHusi  yenoBeka. ['eHHble |




XpOMOCOMHBIe ~ 0Oose3HM  yesoBeka.  bome3Hn ¢ Hac/ieACTBEeHHOU
TMpe/ipacro/IoKeHHOCTbI0. 3HaUeHre MeJULIMHCKOW TeHeTHKU B MPeJj0TBpallieHUH

1 JIeYUeHUH reHeTUUeCKUX 3a00/eBaHnii ueioBeka. CTBOJIOBBIE KIIETKU

3.6

JomecTukaLysl ¥ cesleKUysl. 3apoK[eHre CesIeKLMU U [OMeCTHKaLMu. YueHue
H./. BaBumoBa O I|eHTpax TNPOMCXOXJEHHsI W MHOTro0o0pasust KyJ/bTypHBIX
pacTeHuid. Posb ceneklMu B CO3[,@HMM COPTOB pacTeHWH U IOPOJ, KUBOTHBIX.
Copt, mopofia, wWTaMM. 3aKOH TOMOJIOTUYECKUX PSiIOB B HacC/e[CTBEHHOU
n3MeHurBocTH H.V. BaBuoBa, ero 3HaueHue [1si CeIeKIHOHHOM pabOThI.
MeToapl CeNeKIMOHHOM paboThl. VCKycCTBeHHBIM OTOOpP: MacCOBBIA U
VHUBHU/yalnbHbIA. OTambl KOMOWHAIIMOHHOW  cejieKIMU.  VIcrmbITaHue
TIPOU3BOIUTE/IeN 10 MOTOMCTBY. OTOOp MO TEeHOTHIy C TIOMOLbIO OLIeHKH
(eHOTHIIAa TOTOMCTBA ¥ OTOOP IO TEHOTHITY C TIOMOIIbI0 aHamm3a JHK.
VckyccTBeHHBINM MyTareHe3 Kak MeTO/, CeJIeKIIMOHHON paboThl. PasialiioHHBINA
U XUMWYeCKUH MyTareHe3 KakK MCTOYHMK MYTalMil y KyJbTypHBIX (opM
opraHusmoB. Mcnonb3oBaHMe T'eHOMHOIO peJakTUpOBaHWs U MeTO/0B
pekoM6uHaHTHbIX [IHK 1715 osryueHrst MCXO{HOTO MaTepHaria Jijisi CeeKLvu.
[Monyuenne momuuion0B. BHyTprBHIoBas rubpuaysanus. bimskopojcTBeHHOe
CKpelLjBaHue, Wi UHOpUAWHT. HepocTBeHHOe CKpelliBaHUe, WM ayTOPHIMHT.
I'etepo3uc u ero npuuvHel. Vcronb3oBaHue reteposuca B ceekuyu. OtnanéHHas
ruopyu3aiyst. [Ipeogonerre Gecruiogust MeXBUIOBBIX THOPHIOB. [JOCTYDKEHUS

CeJIeKLIMH paCTEHI/Iﬁ 1 J)KMBOTHBIX

3.7

OOBEKTBI, UCTIO/b3yeMble B OMOTEXHOIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKDOODPraHH3Mbl, WX XapaKTepuUCTHKa. TpaAWloHHas OWOTeXHOJIOTHSI:
xyieborieueHre,  TIOMyueHHWe  KHCIOMOJIOYHBIX  TPOAYKTOB,  BUHOZEJIHE.
Mukpobuonornueckuii cuHTe3. OOBEKTbl MHUKPOOHOIOTMUECKUX TEXHOJIOTHH.
[MpousBoacTBO  Oenka, aMMHOKHC/IOT W  BUTAMUHOB.  VICKyCCTBEHHOe
OIUIOZIOTBOpEHUE. PeKOHCTPYKLMSl SIMLEK/IEeTOK U KJIOHUPOBaHHE >XUBOTHBIX.
MerTop, TpaHCIUIaHTALUH Sifep K/IeTOK.

XpoMOCOMHasgs U TeHHasi HWHXeHepusi. VCKyCCTBeHHbIM CHHTe3 TeHa |
KOHCTpyupoBaHue pekoMOWHaHTHBIX JIHK. JlocTwkeHHsT W T1€PCIIEKTHBBI
XPOMOCOMHOM W TEHHOW WHXeHepuu. MeauIMHCKHEe OHOTeXHOJIOTHH.

Wcnosnb30BaHue CTBOJIOBBIX K/IE€TOK

Cucrema 1 MHOroobpasue opraHu4eckoro Mupa

4.1

buonornueckoe  pasHoobOpa3ue  opraHu3moB. CoBpemMeHHass — CUCTeMa
OpraHuueckoro Mupa. [IpUHLUIBI KaacCUPUKaluu opraHu3MoB. OCHOBHbIe
CUCTeMaTH4yeCcKue TPyIbl OPraHu3MOB.

Oco6eHHOCTH CTPOEHUST M >KU3HEJeSITeTbHOCTU OHOK/IETOUHBIX OPraHH3MOB.

BakTepun, apxeu, O[HOK/IETOUHbIE IPHUOBI, O/HOK/IETOYHbIE BOIOPOCIIH, [IPYTHE




npoTuctel.  KosnoHuanbHble — OpraHu3Mbl.  [IBiDKeHMe  OJHOK/IeTOUHBIX
OpraHU3MOB: aMEOOU/THOE, )KI'YTUKOBOE, PECHUYHOE. 3all[UTa Y O/[HOK/IETOUHbIX

OpraHu3moB. Pa3/ipa)KUMOCTh Y O/JHOK/IETOUHbIX OpPraHU3MOB. TakcHUChbl

4.2

MHOrok/seTouHble  pacTeHusi. B3auMoCBsI3b  yacTeii  MHOTOK/IETOUHOTO
opraHusma. TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOYHOT'O OpraHM3Ma.
OpraHu3Mm Kak efiHoe 1jesioe. TKaHU pacTeHW. TUIbI pPaCTUTebHBIX TKaHeM:
oOpa3oBarenibHasi, TIOKPOBHasl, TIPOBOJSINAsl, OCHOBHAas, MeXaHHUYeCKasl.
OcobeHHOCTH CTpoeHUs, (YHKIMA ¥ pacrojioyKeHWus TKaHed B oOpraHax

pacTeHuM

4.3

BereraTuBHble 1 reHepaTUBHbIE OpraHbl pacTeHU. PyHKIMK OPraHoOB U CUCTEM
opraHoB. Kapkac pacteHuil. [IByKeHre MHOIOK/IETOYHBIX PACTeHUH: TPOU3MBbI
u Hactud. [lornomeHue BOJbI, YIJIEKUC/IOTO Ta3a U MHUHepa/bHbIX BeIlecTB
pacTeHusiMU. [IpixaHue pacteHui. Juddy3us ra3oB yepe3 MOBepXHOCTb K/IETKHU.
TpaHCIOpTHBIE CUCTeMbl pacTeHWil. BrijeneHwe y pacTeHMd. 3amura y
MHOT'OK/IeTOUYHbIX pacTeHud. Kyrtukyna. CpefcTBa aCCMBHOW M XUMHYeCKOU
3aiUThl. @UTOHLIUABIL.

Pa3fpakMoCTb U peryssiusi y opraHusmoB. Pa3ipaKUMOCTb U peryssuus y

MHOTI'OKJIETOUYHBIX paCTEHHﬁ. PocTtoBbIe BeleCTBa U UX 3HAUYEHHE

4.5

MHOroK/IeTOUHble  >KMBOTHbIe. B3aMMOCBSI3b YacTell MHOTOK/IETOYHOI'O
opraHusma. TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOYHOT'O OpraHM3Mma.
Opranu3sM Kak efinHoe 1eioe. ['oMeocTta3. TKaHU KUBOTHBIX U UesioBeKa. THrb
JKUBOTHBIX TKaHeW: SMuTeNMasbHasi, COeUHUTe/bHAas, MbIllleuHas, HepBHasl.
OcobeHHOCTH CTpoeHUs, (YHKIMA U pacrojioyKeHWs TKaHed B oOpraHax

JKMBOTHBIX W UeJ/I0OBeKad

4.6

OpraHbl ¥ CUCTEMbl OPraHOB KUBOTHBIX. PYHKIIMM OPraHOB U CUCTEM OpPraHOB.
Onopa Tena opraHu3MoB. CKesleTbl OJHOK/JIETOUHBIX U MHOTOK/IETOUHBIX
JKUBOTHBbIX. Hapy>xHbili U BHyTpeHHUN ckesneT. CTpoeHUe U TUIbl COeUHEeHUS
KOCTeH.

[IBr>keHre MHOTOK/IETOUHBIX JXUBOTHBIX. [lWTaHue >XUBOTHBIX. [IuTaHue
MO3BOHOYHBIX JKUBOTHBIX. [IbIXaHHWe XXKMBOTHBIX. Ko)kHOe apixaHue. KabepHoe
1 IETOYHOE JIbIXaHUe,

[pixaHue TMO3BOHOUHBIX >XUBOTHBIX. OBOJIIOLIMOHHOE YC/IO)KHEHHEe CTPOeHUsI
JIETKUX TTI03BOHOYHBIX >KUBOTHBIX. JIbIXaTelbHasi CICTeMa uejioBeKa. MexaHu3M
BEHTW/ISILIUU JIETKUX y TITUL U MJIeKOMUTAIIUX. TpaHCIOpPT BellecTB Y
opraHu3moB. TpaHCITOPT BeIeCTB Y KUBOTHLIX. KpoBeHOCHasi cUCTeMa U eé
opranbl. KpoBeHocHass cucTeMa  TI03BOHOUHBIX  JKMBOTHBIX.  Kpyru
KpoBoOOpaIllieHusi. OBOJIFOL[UOHHBIE  YCIIOXKHEHUSI CTPOEHHWsS] KPOBEHOCHOM

CHUCTeMBbI TT03BOHOYHBIX >XMBOTHBIX. BBI,E[EJIEHI/IE Yy OpPraHMU3MOB. BbIAETIEHI/Ie y




KUBOTHBIX. COKpaTuTe/bHble BaKyoau. OpraHsl BbleneHus. CBsi3b M0JIOCTU
TeJsla C KPOBEHOCHOU U BbIJIe/IUTe/IbHOW CUCTeMaMU. BoliesieHye y TO3BOHOYHBIX
JKUBOTHBIX. 3alUTa y MHOIOK/IETOYHBIX JKMBOTHBIX. IIOKpOBBI M UX
TIPOM3BO/JHBIE.

Pa3zpaxuMoCTb 1 peryJisiLus y OpraHnu3moB. PasapakKumocTs y 0JHOK/IeTOYHBIX
opraHu3moB. Takcuchl. Pa3pa)KMMOCTb W peryislys Y MHOTOK/IeTOUHBIX
pacTteHui. PoCTOBBIe BelljeCTBa U X 3Ha4YeHNe.

HepBHas cucteMa 1 peduieKTOpHas peryJsiiiysi Y MHOTOK/IETOYHBIX )KUBOTHBIX.
HepBHasi cucrema U eé oTfesnbl. OBOMIOLMOHHOE YCJIOKHEHHWe CTPOeHUs
HEpPBHOU CUCTEMBI Y )KUBOTHBIX.

Pa3paboTKka anroputMOB W TIporpamMm it 3PQPeKTUBHON (YHKIMOHATBHOM
AaHHOTAIlUd  TE€HOMOB,  TPAHCKPUIITOMOB,  TIPOTEOMOB,  MeTab0/I0MOB

MHKPOOPraHrn3mMoB, paCTEHHﬁ, JKMBOTHBIX U Ue/JIOBEKa

OpraHusMm yesioBeKa U ero 3/J0pOBbe

5.1

OpraHbl ¥ CUCTeMbI OpraHoB uejioBeka. OT/ie/ibl TOJIOBHOTO MO3Ta MTO3BOHOYHBIX
JKUBOTHbIX. Pedniekc u pedsekrtopHass payra. be3yc/ioBHble U yC/IOBHBIE
peduiekchl. ['ymopasbHasi pery/siiiusi U SHAOKPHHHAs CUCTeMa >KUBOTHBIX U
yesioBeKa. JKesne3bl 93HIOKPUHHOMN CUCTeMbI U UX TOPMOHLI. []elicTBHe TOPMOHOB.
B3anuMocCBsI3b HEPBHOW M 3HAOKPUHHOW cucTeM. ['urnoTanamo-runodusapHas

cucrema. Pednekc u pecdnekropHas gyra. be3ycyioBHbIe 1 yclIOBHBIE pedieKChI

5.2

3amuTa opranusma ot 6osie3Heid. iMMyHHast cricteMa uesnoBeka. KieTouHsnii u
ryMOpa/ibHbI MUMMYHHUTET. Bpo>KAEHHBIN, NMpUOOpeTéHHBIN crieluduuecKuii
vMMyHHUTeT. Teopus K/IOHA/IBHO-CeeKTUBHOrO WMMyHuTera (I1.Opiux,
®.M.bepnetr, C.ToHeraBa). BocrnanutenbHble OTBeTbl OpraHu3MoB. Posb

BpO)K,E[éHHOFO NUMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00/1eBaHui

5.3

KpoBeHocHasi cucrema u eé opranbl. Cep/ilie, KPOBEHOCHBIE COCY/IbI U KPOBb.

Kpyru kpoBoobOpairienust. PaboTta cepfiia u eé peryJsius

5.4

Hpixanue uenoBeka. [Juddys3usi ra3oB dyepe3 TIOBEPXHOCTb  KJIETKH.
JpixaTenbHasi cucTeMa uYesioBeKa. [lpIxaresibHas TIOBEPXHOCTh. Peryssius

JbIxaHusl. [IpixaTenbHble 00BEMBI

5.5

[MuieBapuTenbHasi cucrteMa uesnoBeka. OTZesbl MUILEBaPUTENBHOTO TPAKTa.
[TuieBapuTesnbHble  Keje3bl. BHYTpUIIO/IOCTHO® UM BHYTPUK/IETOUHOE
TnuiLeBapeHue

5.6

ITokpoBel ¥ ux npousBogHble. Opradbl BbigeneHus. [louku. CTpoeHue u
byHKIMOHUPOBaHUe HedpoHa. PUIbTpaIys, CEKpeL|s U 00paTHOe BCachbIBaHHe

KaK MeXaHH3Mbl paboTbl OpraHoB BeiZesieHnsi. OOpa3oBaHMe MOUH Y uesioBeKa

5.7

'HBI/I)KEHI/IG Yyej0BeKa: MbllleyHas cucTtema. CKeneTHBIe MBIIIbI X1 HUX pa60Ta.




CTPOEHI/IG W TUIIBI COeJHEeHUA KOCTel

Teopus sBosroly. Passutre Ku3HU Ha 3emMiie

6.1

OBomouyoHHasgs Teopus Y. [JapBuHa. IIpeAnocblIKM — BO3HUKHOBEHUS
JapBuHu3Ma. JKusHb U Hay4Has jedresbHOCTs Y. JlapBuHa.

[BroKyiue cuiibl 3BOMmOLUHA BUAOB 10 Y. /lapBuHYy (BbICOKasi MHTEHCUBHOCTD
Pa3MHOKEHHS] OpraHW3MOB, Hac/e[CTBeHHass W3MEHUMBOCTh, Oopbba 3a
CyII[eCTBOBaHUe, eCTeCTBEHHbIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenue cuHTeTUueCKoi Teopuu 3Bostoluu (CTO). HelitpanbHasi Teopus
sBosmroLiu. CoBpeMeHHast 3BOMIOLMOHHAast 610/orvs. 3HaueHre 3BOJIFOL{MOHHOM

T€eOpHHU B q)OpMI/IPOBaHI/II/I ECTECTBEHHO—HaquOﬁ KapTHUHBI MHUPa

6.2

[Monynsiust Kak 3/ieMeHTapHasi evHULA 3BoJtoLKU. CoBpeMeHHble MeTO/[IbI
OLIEHKH TeHeTUUYecKoro pa3HooOpa3ust U CTPYKTYpbI MOmy/siui. M3meHeHue
reHOQOH/A TOMY/SLIMM KakK 3/ieMeHTapHOe 3BOJIIOL[MOHHOE siBjieHWe. 3aKOH
reHeTHueckoro pasHoBecus k. Xapau, B. BaiinGepra.

OnemeHTapHble (HaKTOpbl (ABWKYILME CWJIbI) SBOMIOLUU. MyTalMOHHBIN
nporiecc. KoMOWHaTHBHasi W3MeHUYMBOCTh. [lpeiid) reHOB — ciTydaiiHbie
HeHarpaB/ieHHble HW3MEHeHHsl 4YacTOT asiefied B monymauusax. Oddekr
ocHoBarens.  Mwurpayuu.  M3omsuus  Tomyasiguil:  reorpaguueckas
(mpocTpaHCcTBeHHasi), Orooruueckast (pernpoAyKTHBHAs).

EcrectBeHHbIi 0TOOpD — HampaBisitomuii  dakrtop 3Bosmoruu.  PopMeI
eCTeCTBEHHOTO O0TOopa: /[ABWXKYIIWMN, CTaOWIM3UDYIOMIMN, pa3pbIBArOIINN
(au3pynTuBHbIN). [TonoBoii oT6op.

[Tpucrocob1eHHOCTh  OPraHM3MOB  KaK  pe3y/lbTaT  MHKPO3BOJIHOIIHU.
Bo3HukHOBeHuMe  TipUcriocobneHMii 'y opraHu3MoB.  Apomopdo3bl  H
uavoazanTauun. [Ipumepsl npucrnoco6sieHnid y oprann3MoB. OTHOCHUTENTBHOCTh
TIpUCIIOCOB/IeHHOCTH OPTaHU3MOB.

Bupg, ero KpuTepum U CTpyKTypa. BujooOpa3oBaHue Kak pe3y/bTar
MHUKDPO3BOJTIOIMN. V30msiust — KiaoueBod (akTop BupooOpa3oBanus. I[lyta u
Croco6bl BHZI000pa30BaHus: ajiyIornaTpuyecKoe (reorpaguueckoe),
CUMIIaTpuyeckoe  (9KOJIOTUUeCKOe), «MTHOBEHHOe»  (TOJIMIIONAn3aLus,
rubpuau3aiiys). J1uTelbHOCTb BOTIOLIMOHHBIX TIPOLIECCOB.

MexaHu3Mbl (OPMUPOBaHKS OMOIOTHUECKOT0 pa3Hoo0pa3susi.

Posib 3BOMIOIIMOHHON OMO/IOTHMM B pa3pabOTKe HayuHBIX METO/JIOB COXPAHEHUS
6ropazHoobpasusi. MUKPO3BOJIOLMS 1M KO3BOJIIOL[US 1apa3sUTOB U UX XO3sieB.
MexaHu3mbl (OPMHPOBAHUS YCTOMUMBOCTH K AaHTHOMOTUKAM U CITIOCOOBI

00pBOBI C Hel

6.3

ME‘TO,Z[BI HN3y4YeHHUST MdKPO3BOJIIOLNHA. IlaneonTOMIOrMUECKHE MeTO/Jbl N3yUeHUs

sBo/moLMu. IlepexosiHble GOpMbI U (pUIOreHeTUUeCKre Psifibl OPraHU3MOB.




buoreorpagurueckue MeToibl U3ydeHHs 3BOMOLMHK. CpaBHEHHE (I0PbI U (hayHbI
MaTepPUKOB U OCTPOBOB. Buoreorpaduueckue obsactv 3eMmu. BUabI-9H1eMUKH
Y PeJIUKTBL.

OMOpHONOTUYecKre U CPABHUTEIbHO-MOPGHOJIOTHUECKHE METOAbI H3yUeHHUs
9BOMIOLIMM. ['eHeTMUYeCcKue MexaHW3Mbl 3BOJIIOLMM OHTOreHe3a U IOSBJIeHUS
SBO/IIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE WM  aHaJIOTMYHbIE  OpraHbl.
PynvmenTtapHele opraHbl U araBu3Mbl.  MoOJeKyJIIpHO-TeHeThUuecKue,
OvoxuMHUecKWe W  MaTeMaTHueCKWe MeTO/Abl UW3yueHWs  SBOJIIOLIWH.
I'omosiornuHbie TeHbl. COBpeMeHHbIe MEeTObl TIOCTPOeHUST (PUIOTeHeTHUeCKUX
JlepeBbeB.

XPpOMOCOMHBIE MyTaLIUU U 3BOJTFOLIUSI TEHOMOB.

O61mme 3akoHOMepHOCTH (TpaBW/Ia) 3BoMOIMHA. HeobpaTUMOCTh 3BOJOLIUN.

A,aal'ITI/IBHaﬂ pagvanuys. HepaBHOMepHOCTb TEMIIOB 3BOJIFOLIMHA

6.4

HayuHble rHroTe3sl TPOMCXOXKAEHWS >KU3HUM Ha 3emse. AOuoreHes W
naHcrepMus.  JloHayuHble  Ipe/iCTaB/eHUsT O  3apOXKAEHUU  JKU3HU
(kpeauyoHu3M). ['MmoTesa TMOCTOSTHHOIO C€aMO3apOXKAEHUSl JKU3HU U eé
onposepxeHue omnbiTaMu @. Pegu, JI. Crnamwianuany, JI.  Ilacrepa.
[TpoucxoskaeHue XKU3HU U acTpOOUOJIOTHSI.

OcHoBHBIe 3Tarbl HeOpraHM4eckor 3BoJoLny. IlnanetapHas (reonoruueckas)
5BOIOLMS. XUMHUUecKass 3BOMOLMs. AOWOreHHBI CHHTe3 OpraHU4YecKHx
BellectB M3 HeopraHnuueckux. OmbiT C. Mumnepa u I'. FOpu. Ob6pa3oBaHue
No/IMMepoB U3 MoHOMepoB. KoatepsaTHas runore3a A.M. OnapuHa, runoresa
nepBuyHoro OynboHa k. XonjeiiHa, reHeThyeckasi rurore3a I'. Ménnepa.
Pu6o3umer (T. Yek) u runoresa «vupa PHK» Y. I'unbepra. ®opmupoBaHue
MeMOpaH 1 BO3HUKHOBEHHe TIPOTOKJIETKH.

Wcropusa 3emmu 1 MeTtozpl eé usyueHus. Vckonaemble opraHUuecKue OCTaTKH.
eoxpoHosiorust ¥ eé meTozibl. OTHOCHUTE/BHAsE M aDCOMIOTHAsT TeOXPOHOJIOTHS.
I'eoxpoHosiornueckas 1kasa: 30Hbl, 3pbl, IEPUO/bI, STTOXH.

HauvasnbHeble sTans! opraHiueckou 3Boymonyi. [losiByieHre 1 3BOIOLNS NePBbIX
KJIeToK. OJBoJtoLUss MeTabosusMa. BO3HHMKHOBeHHe TEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIe OWOMJIEHKM KaK aHajor TIepBbIX Ha 3emiie
coob1jectB. CTpoMaTonuThl. [IpOKapHOTHI U 3YKapUOThI.

[TpoucxoxkaeHue 3yKapuoT (cuMmOuoreHe3). DBOIOLMOHHOE TPOUCXOXKIEHHUE
BUPYCOB. [IponcxokaeHre MHOIOK/IeTOUHBIX OpraHvu3MoB. BoO3HMKHOBeHHe
OCHOBHBIX T'PYTIT MHOTOK/IETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tarbl 3BOJIIOLMU BBICIIMX pacTeHUHd. OCHOBHbIE apoMOp(O3bl
pacteHuii. Bwixos pacteHuit Ha cymny. [losiBieHHe CIMOPOBBIX pacTeHUM U
3aBoeBaHre MMU cymM. CeMmeHHble pacTeHMs. IIpomcxoxkeHue IBeTKOBBIX

pacTeHUH.




OcCHOBHBIE 3Talbl SBOMIOLMM >KMBOTHOrO Mupa. OCHOBHble apoMopgo3bl
)KUBOTHBIX. BeHzickast payHa. KeMOpHiicKuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TUNOB. [IepBble Xop/0BbIe XUBOTHBIE. JKU3Hb B BOZe. DBOJIFOLUS TT03BOHOUHBIX.
[Tpoucxoxkaenue ampubuii U pentunuii. [TporicxokaeHre MIEKOTUTAIOIUX U
ntuy. [IpuHoyn kmodeBoro apomopdosa. OcBoeHHe 0eCTIO3BOHOUHBIMH U
M03BOHOYHBIMH >KUBOTHBIMU CYILIH.

Pa3BuTHe )xu3HM Ha 3emJle 110 3paM U NIepro/iaM: apxeH, poTepo30H, I1a/1e030H,
Me3030H, KaiiHo30M. OOIjasi XapakTepHUCTHKa K/IMMara W TreoJIOTHYecKHX
npoueccoB.  IlosiBneHne M pacuBeT  XapakTepHbIX  OpPraHW3MOB.
Yrneobpa3oBaHue: ero yc/I0BUS U BWSIHUE Ha I'a30BbIi COCTaB aTMOCHepBhI.
MaccoBble BbIMUpaHHUSl — 5KOJOTMUeCKWe KpPU3WChl mpouioro. IIpuuvHel u
CJ1eJCTBUSI MACCOBBIX BbIMUPDaHUU. COBPeMeHHBIN SKOIOTMUeCKUN KPU3UC, ero

0COOePHHOCTHU

6.5

Pasfensl ¥ 3ajjaud aHTponosiordd. MeTofel aHTpononorud. CTaHOB/IeHHe
ripe/iCTaB/IeHUI 0 MPOUCXO0KJeHUM uerioBeKa. CoBpeMeHHbIe HayUHble TEOPUH.
CxofcTBO yesioBeKa C YKMBOTHbIMU. CHCTeMaTHuecKoe T0JIo)KeHHe uesioBeKa.
CBujeTesibCTBa CXO/CTBA uelOBeKa C JKUBOTHBIMU: CpPaBHUTEIbHO-
Moponoruueckue, MOpUoIIOTHUeCcKye, ¢dusmooro-broxuMHUeCKue,
noBefieHUeckue. OTIMUMs 4YesloBeKa OT JKUBOTHBIX. [IpsMoOXokzeHue U
KOMIIJIEKC CBSI3aHHBIX C HUM TNPU3HAKOB. Pa3BUTHe TOJI0OBHOTO MO3ra U BTOPOU
CUTHAJIbHOW CUCTEMBI.

Iewkyique cunbl (pakTopbl) aHTporioreHe3a: OWOOTHUECKUe, COLMAbHBIE.
CooTHollieHre OHOOTMUeCKUX U COLMAIbHBIX ()aKTOPOB B aHTPOTIOTeHese.
OcHOBHbIE CTaJuM aHTpOIoreHe3a. ABCTpAsIONUTeKW — J[BYHOTHE TpeaKu
mojei. YenoBeK yMesiblii, TepBble MW3rOTOBJIEHUsI OpyAuMM Tpyja. YenoBek
TIPSIMOXO/IAIIIMM U TIepPBBIM BbIXOZ, Jitofelt 3a Tipefenbl Adpuku. Uesnosek
reiiienb0eprckuii — oOLMI MpeZioK HeaHJepTalTbCKOro Ue/IOBeKa M UesioBeKa
pasymHoro. YenoBeK HeaH/iepTa/JbCKUIM KaK BHUJ, JItO/lell XOMOAHOTO KIMMara.
UesioBeK pa3yMHbIi COBPEMEHHOTO THIIA, JEHWCOBCKWUN ueliOBEeK, OCBOEHUE
KOHTHHEHTOB 3a TipejiefiaMu A (QpuKy.

OBOMIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBeHHBIN OTOOD B TOMYJISALUSX
yesioBeKa. MyTallMOHHBIN TIpoLjecc U noaumopdusM. IlonynsiyoHHbIe BOJHBI,
Jpetid reHoB, MUrpaLys U «3Q@eKT OCHOBaTeIsi» B MOMYJISILUSIX COBPEMEHHOT'0
yesioBeKa.

YenoBeueckre packl. [loHaTtue o pace. Bosblive packl: eBporeouzHast
(eBpasurickasi), aBCTpa/jiO-HerpouAHas (SKBaTOpUa/bHasl), MOHICOJIOMZHAs
(asmaTcko-amepukaHckasi). BpeMsi 1 myTH paccesieHUs1 uesioBeKa IO TIaHeTe.
EnvHCTBO 4yenoBeueckux pac. HayuHash HecoCTOSITeNTbHOCTb — pacu3Ma.

ITpucrocobeHHOCTh YesloBeKAa K pas3HbIM YCIOBUSIM OKPY)KAKOLEH CpeJibl.




BnusHue reorpaduueckod cpeabl U Apeiipa reHOB Ha MOpPGOJIOTHIO U

¢bu3moI0rHI0 UesoBeKa

DKOCHCTEMBI U Mpucymue MM 3aKOHOMEPHOCTHU

7.1

Paspgesnel 1 3a1auM 5K0/10ruK. CBSI3b 5KOJIOTHUM C JPYTHMU HayKaMH.
Mertoabl 3Konoruu. IloneBble Hab/OZeHMs. OKCIEPUMEHTbI B 3KOJIOTHU:
NpUpOJHBIe U sabopaTopHbele. MogjenupoBaHue B 3KOJIOTHH. MOHUTOPHHT

OKPY>KaroIIleld Cpe/ibl: JIOKa/IbHbIM, perMOHa/IbHBIN U T7100a/TbHBIN

7.2

OKosioruueckre (akTopbl ¥ 3aKOHOMEPHOCTH uX JeiicTBusi. Knaccudukaims
9KO/OTMUecKnX (hakTopoB: abuoTnyeckue, OMOTHUECKHe, aHTPOIIOTeHHbIE.
OO61me 3aKOHOMEpPHOCTH [JleHCTBUSI 3Kojoruueckux (akropoB. IlpaBusio
vuanmyMa (K. HInpenrens, FO. JIubux). TosmepaHTHOCTb. OBPUOMOHTHBIE U
CTeHOOMOHTHbIE OPTaHU3MBbI.

Abuotnueckue dakropel. CBeT Kak 3K0ooruueckuii (akrop. [elicTBre pa3HBIX
yUaCTKOB COJIHEYHOI'O CIIeKTpa Ha OpraHuM3Mbl. OKOJIOTMYeCKHe TpYyIMIbl
pacTeHHM W >KUBOTHBIX IO OTHOLIEHWIO K cBeTy. CuUrHajbHasi po/b CBeTa.
doTonepuosusMm.

TemriepaTypa Kak 5KOJOrMueckuil ¢akrtop. /[leiicTBMe TeMmmepaTypbl Ha
opranu3mel. [ToMKHUI0TepMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbIE U
CTeHOTepPMHBbIe OpraHU3MBbl.

BnaxHocTh Kak 3Kosnoruueckuii (akTtop. Ilpucriocobsenusi pacTeHuii K
noZiep>kaHrio BogHoro bananca. Knaccudwkanysi pacTeHui 1Mo OTHOILEHHIO K
Bo/ie. [IprcrnocobieHus )KUBOTHBIX K U3MEeHEHUIO BOJJHOTO peKuMa.

Cpeapl 0oOWTaHMSI OPraHM3MOB: BOJHAs, Ha3eMHO-BO3[YIIHAas, IOYBEHHas,
rnyOuHHasE TOATIOYBEHHAs, BHyTpUOpraHh3MeHHasi. @PU3MKO-XUMHUYeCcKue
0co0eHHOCTH Cpesi 00WTaHWs OpraHW3MoB. IIpHcrioco6yieHUss OpraHU3MOB K
JKU3HU B pa3HbIX Cpejax.

buonoruueckve putMbl. BHemiHue U BHyTpeHHMe pUTMbL. CyTOuyHble U
rofinuHble pUTMBI. [Iprcnoco6/1eHHOCTE OPraHW3MOB K Ce30HHBIM H3MeHeHUsIM
YCJIOBUM YKU3HMU.

’KusHenHble ¢opMbl opraHu3moB. [ToHsTHe 0 KU3HeHHOU dopme. JKH3HEHHbIe
(GopMBI pacTeHUi: iepeBbs, KyCTapHUKH, KYCTapHUUKH, MHOTOJIETHHE TpPaBbl,
ofHOJIeTHHe TpaBbl. JKu3HeHHbIe ()OPMBI )KUBOTHBIX: THAPOOHUOHTHI, Fe00MOHTHI,
a3pobroHThl. OcobeHHOCTH CTpoeHUs ¥ 00pa3a >KHU3HH.

buotnueckue ¢axkTopbl. Buabl 6MOTHUECKUX B3aUMO/eMCTBUI: KOHKYpEeHLIs,
XUIIHAYeCTBO, CUMOMO03 U ero ¢opmel. [TapasutrsM, Koomnepauysi, MyTyaln3m,
KOMMeHcanmu3M  (KBapTMPaHTCTBO,  HaxjieOHWYecTBO).  HeTpoduueckue
B3aUMO/IelicTBUs  (Tomuueckue, (opuueckre, (abpuueckue). 3HaueHUe

OMOTUYECKMX B3aMMOJEWCTBUM /Il CYIIeCTBOBAHUSI ODPTaHW3MOB B Cpefie




obuTaHus. HpI/IHLlI/Il'I KOHKYPEHTHOI'O UCK/TFOUEHUA

7.3

OKOJIOTHUECKHEe XapaKTePUCTHKH MOy IsAuK. [Tomysius Kak Oroornyeckast
cucrema. Posib HEOZHOPOAHOCTH Cpe/ibl, hr3rueckux 6apbepoB U 0COOeHHOCTelH
O6uonoruu BUI0B B POPMUPOBAHUM TIPOCTPAHCTBEHHOUM CTPYKTYPbI TTOMY/ISLIUIM.
OCHOBHBIE TIOKa3aTeayd MNOMYJ/SIUU: UYKUCIEeHHOCTh, TJIOTHOCTh, BO3pacTHas U
1oJjioBasi CTPYKTYpa, pOXKAaeMOCTb, IIPUPOCT, TEMII pOCTa, CMEePTHOCTb,
MUTpaLusl.

JKoJjiornueckass CTpPyKrypa nony/siuuy. OLleHKa YMC/IeHHOCTH TOMYJISLUN.
JvHaMyKa NOMny/siuy U eé peryssiiusi. BUoTuUyeckrid moTeHLMaa MOMyJIsLAN.
MopenvpoBanve [AUHaMUKA Tomyssiud. KpuBble pocTa 4MCIEHHOCTH
nony/sissLyi. KpuBble BbDKUBaHUS. Perysisiiiysi YMc/IeHHOCTH TIOMYJISILIUKA: POJib
(GakToOpOB, 3aBUCAILIMX M He 3aBUCSALIUX OT I[JIOTHOCTU. OKOJIOTUYECKHe
cTpareruu BUoB (1- u K-cTpaterun).

[ToHaTHe 00 3KOJOTMUECKOW HUIe BHja. Mectoobutanue. MHoOromepHas
Moziesib 3Kojiornueckoi Huim k.M. XaTtumHcoHa. Pa3mMephsl 3Ko0ruueckoi
Hulu. [ToTeH1MaibHas U peaTM30BaHHAs HUILLIU.

Bup kak cucrema nonyssumid. Apeanbl BUAOB. BHIbl MU UX >KU3HEHHbIE
cTpaTerud. 3aKOHOMEDHOCTW TIOBEeJeHUsI U  MUrpaluil  >KUBOTHBIX.

buonornueckue nHBa3uu Uy>XepOoAHbIX BH0B

7.4

CoobujectBa opraHu3MoB. buoieHo3 u ero cTpykrypa. CBsi3u Mexay
opraHusMamMM B OHOIleHO3e. DKOCHUCTeMa KakK OTKphITas cuctema (A.JDk.
Tencnm). OyHKIMOHATBHBIE OJIOKM OpPraHU3MOB B 3KOCHUCTEME: MPO/YLIEHTHI,
KOHCYMEHTbI, peAiyLieHThl. Tpodrueckue ypoBHU. Tpoduueckre Lieny U CETH.
Abuotnueckue 6/10ku 3kocucTeM. [10UBbI 1 Wbl B 9KOCHMCTeMaX. KpyroBopor
Bell[eCTB U [TIOTOK SHEPryy B 3KOCHUCTEMe.

OcHOBHBIE T0Ka3aTeau 3KOCUCTeMbl. brioMacca ¥ npofyKLusl. DKOJI0OrMueckKue
TTUpaMU/IbI Urces1, GMOMacChl U SHepPTUH.

HaripaByieHHbIe 3aKOHOMepHbIe CMeHbI CO00IIecTB — CyKieccuu. [lepBUUHbIe U
BTODUYHbIE CYKLIECCMM W WX TNPHUYMHBL. AHTPOIIOTeHHble BO3JEWCTBUS Ha
cykueccuu. KnmmakcHoe —coobijectBo.  BuopasHoobpa3we u  mosiHOTa
KPYTOBOPOTA BeIL[eCTB — OCHOBA yCTOMUMBOCTH COOOIIIECTB.

IIpupogHbie 5KOCUCTeMBbI. AHTDPOIOTeHHbIE SKOCUCTEMBI. ATPO3KOCHUCTEMA.
ArporeHo3. Pa3inuusi Mexxly aHTPOIIOIeHHBIMU Y ITPUPOJHBIMY 3KOCUCTEMaMH.
Ypboskocucrembl. OCHOBHBbIE KOMITOHEHTHI ypOosKkocucteM. ['opozckas duiopa
v (QayHa. CuHaHTponM3alMsi TOpOACKOM (QayHbl. buonoruueckoe u
XO03HCTBEHHOE 3HaueHHe arpo3KOCHCTeM U ypOo3KocucTeM. 3aKOHOMEPHOCTH
(hopMHpOBaHUSI OCHOBHBIX B3aMO/IeHCTBUI OPraHW3MOB B 9KOCHUCTEMaX.
[TepeHOC 3HEpryy U BeweCTB MeXAy CMeKHbIMUA 5KOCUCTeMaMU. Y CTOMUMBOCTb

OprdHM3MOB, HOHYJ'IHL[I/Iﬁ M 3KOCHUCTEM B YCUIOBUAX €CTeCTBEHHBIX U




aHTPOIIOTeHHbBIX BO3/|eHCTBUM

7.5

Buochepa — oOmierianerapHasi 00o0/04ka 3emMaH, T7le CYIIeCTBYeT WM
CyllecTBOBasia >KU3Hb. YueHue B.M. Bepnagckoro o O6uocdepe. Ob6mactu
6uocdeprl u eé coctaB. XKuBoe BelllecTBo 61ocdepsl U ero QyHKIMH.
3aKOHOMEpHOCTH CyIecTBoBaHUsl O6uocdepsl. OcobeHHOCTH OHochepsl Kak
riobanbHOM  9KOcHCTeMbl. /lMHamMWueckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BeljecTB ¥ OuOreoxuMuueckre LUKIbI (yryiepoza, as3oTa).
PutMuuHOCTE siBJIeHMI B 6rocdepe.

3oHambHOCTE Ouocdepsl. [ToHsTHE 0 6oMe. OCHOBHBIE OMOMBI CYIIIH: TYH/PA,
XBOWHbBIE Jleca, CMeIIaHHble U LIUPOKOJMCTBEHHbIE Jieca, CTEeMH, CaBaHHBI,
MyCTBIHYA, TPOIMYECKHe Jieca, BBICOKOTOPbSl. KinMmar, pacTUTeNbHBIA |
YKUBOTHBIN MHP OMOMOB CYIIIH.

CtpykTypa U (YHKLUS XKUBBIX CHUCTEM, OL[eHKa UX PeCypPCHOTr0 TOTeHI[hana u

ouocdepHbIX HYHKIMIA

7.6

OKoJIoruUecKre KpU3KChl M MX IPUUMHBL. Bo3zelicTBre uesioBeka Ha 6ruocdepy.
3arps3HeHHe BO3YLIHOU cpefibl. OXpaHa Bo3/jyXa. 3arpsi3HeHre BOJHOU CpeJibl.
OxpaHna BoJHBIX pecypcoB. Pa3pymenue nousbl. OxpaHa IIOYBEHHBIX PeCypCOB.
N3meHeHue ki1umara.

AHTpOIIOreHHOe BO3/|eMCTBHe Ha PaCTUTeNbHBIM U >KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOIO M YKUBOTHOTO Mupa. OCHOBHbIE MPUHLIUIIBI OXPaHbl NIPUPOJBI.
Kpacubie kHuru. Ocobo oxpaHsiemble mnpupozHbie Tepputopuu (OOIIT).
Boranunyeckue cajipl ¥ 300/10rMYecKue rapKu.

OcHOBHbIE TPUHLUIBI YCTOMUMBOIO Ppa3BUTUSI Ue0BeYeCTBa W TMPUPOJBI.
ParoHanbHOe — MPUPOZONONB30BaHME W COXpaHeHHe  OMOJIOTHMUYecKoro

pa3Hoo0Opa3ust 3emiu




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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