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IMOSACHUTEJIbHASA 3ATICKA

[Tporpamma 1o yue6HOMY TipeaMeTy «brosorus» (ganee — 61M00OTYsI) HAa YPOBHE CPeJHETO
obriero obpasoBanus pa3paboraHa Ha ocHoBe PezepanbHOTrO 3aK0oHa 0T 29.12.2012 Neo 273-03
«O6 obpasoBanuu B Poccuiickoit ®epeparyn», ®T'OC COO, KoHiemniuy MperogaBaHus
yueOHOTO TipesiMeTa «BHOJIOTHSI» U OCHOBHBIX TOJIOXKeHUH (hefepasbHOM paboueli mporpaMmbl
BOCITUTAHHUS.

YueOHbIM npeaMeT «buonorus» yrinyosiéHHoro yposHs usydenus (1011 knaccer) siBisieTcst
OJJHUM W3 KOMITOHEHTOB TpegMeTHOU 00/acTu «ECTecTBeHHO-HayuHble TpeaMeThb». CoriacHo
nosioxkeHnsiM ®I'OC COO mpoduibHbIe yueOHBbIE TIpeMETHI, U3yuaemble Ha YrayOJEHHOM
YPOBHe, SIBASIOTCA criocoboM auddepeHipaniui 0Oy4eHUs] Ha YPOBHE CpefHero 0O0IIero
00Opa3oBaHus ¥ TPU3BaHbI 00eCreunTh NMPeeMCTBEHHOCTh MEXY OCHOBHBIM OOIIMM, CPeZHHM
o0muM, cpegHUM TpodeccroHaMbHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMsi KaKZbli W3
3TUX Y4eOHbIX TIpeMETOB [O/DKeH OBITb OpPUEeHTUPOBAaH Ha IIPUOPUTETHOE pelleHue
oOpa3oBare/ibHBIX, BOCIATATeNbHBIX W Pa3BUBAIOIIMX 3a/la4, CBSI3aHHBIX C MpodOpHeHTaLyen
o0ydJaromyxcss ¥ CTUMY/IMPOBaHMEM HHTepeca K KOHKPeTHOM 00/1acTH Hay4yHOTO 3HAHUS,
CBSI3aHHOTO C OMO/IOTHEH, MeIULIMHOM, SKOJIOTHEH, TICUX0JIOTHel, CIIOPTOM WJTH BOEHHBIM [IEJIOM.

[Tporpamma 1o yuebHOMY TipemeTy 'Buosiorus™ Aaét npezacTaBieHHe O 1ie/M U 3a/iayax
n3yueHus yueOHoro npeamMeta «brosnorus» Ha yriy6iéHHOM ypOBHe, oripejiesisieT 00si3aTe/TbHOe
(MHBapuaHTHOe) TIpeJMeTHOe COJlep>KaHhe, ero CTPYKTypHpOBaHWe TI0 pa3je/iaM M TeMaM,
pacrpe/iesieH/e TI0 KjlaccaM, PeKOMeHZIyeT TI0C/IeZloBaTe/IbHOCTh U3yueHHs1 yueOHOTO MaTeprasna
C YuéTOM MeXIpeJMeTHbIX W BHYTPUIIDEAMETHBIX CBsi3el, JIOTMKM y4eOHOTO TIporjecca,
BO3PACTHBIX 0COOeHHOCTel oOyuaromuxcs. B mporpaMme 1o 6MOOTUM peav30BaH TIPUHIMIT
NIPeeMCTBEHHOCTH C W3yueHWeM OWOJIoTMM Ha yPOBHe OCHOBHOTO 001jero o6pa3oBaHus,
6narozapsi ueMy poCMaTPUBAETCS HAMPABJ/IEHHOCTh Ha MOC/IeAyIoliee pa3BUTHe OMOIOrMUeCcKUX
3HaHWI,, OpPHEHTHPOBAaHHbIX Ha (HOPMHUPOBaHWE eCTeCTBEHHO-HAyUHOTO MHKPOBO33peHHS,
5KOJIOTUYeCKOTO MBbIIIJIeHus], TIpeZCTaBlIeHnd O 370pOBOM o00pa3e >KHU3HM, Ha BOCIUTAHHE
Oepe>XHOTO OTHOIIIEHUST K OKPY’Karolljel NMpUpoAHON cpefie. B mporpamme mo 6vosoruu Takxke
TOKa3aHbl BO3MOXXHOCTU ydyeOHOro TipegMmera «buonorus» B peanusaimu tpeboBanuii @I'OC
COO K naHUpPyeMbIM JIMUHOCTHBIM, MeTaIpeZIMeTHbIM 1 TIPeIMETHBIM pe3yJ/ibTaTaM 00yueHus U
B ()OPMUPOBAHUM OCHOBHBIX BHUJIOB yueOHO-TIO3HABaTebHOU /1eSTe/IbHOCTH 00YyJaroIuxcs 1o
OCBOEHHMIO COjlep)KaHHWsl OMOJIOTHYecKOro o00pa3oBaHMsSI Ha YpPOBHe cpefHero oO1mero
oOpa3oBaHusL.

YueOHbIi1 mpeaMeT «buosorusi» Ha ypoBHe cpenHero o6imiero oOpa3oBaHUs 3aBepiliaeT
Ouosiornyeckoe oOpa3oBaHMe B IIKOJIe MU OPMEHTUPOBAH Ha pacIiMpeHue U yriaybieHue 3HAHUN
00yJaroIUXCs 0 XKUBOU TIPUPOZie, OCHOBaX MOJIEKYJISIPHOM U KJIETOUHOM OHOJI0TvH, SMOPHOIOTUA
u OWO/IOTUM DPa3BUTHS, TEHETHKH, CeJleKUWH, OMOTeXHOIOTHH, 3SBOJIIOLIMOHHOTO Yy4YeHUs |
3KOJIOTHH.

W3yyenue yuebHOro mpesamera «bronorusi» Ha yriny07eHHOM YpPOBHE OPUEHTHPOBAHO Ha
TO/ITOTOBKY 00YYaroIMXCs K TI0C/IeAYIOLeMy MOTyueHHIo 61o1ornueckoro o6pa3oBaHus B By3ax
¥ oOpraHu3auysix cpefHero TmpodeccroHanbHOro obpa3oBaHus. OCHOBY ero cojiep)KaHusi
COCTaBJIsIeT cUCTeMa OWOJIOTMYeCKUX 3HAaHWM, TMOyUYeHHBIX TMPU W3y4YeHUH OOyJaromyMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHUeCKUX pa3fesioB OMONOrMM Ha YPOBHE OCHOBHOTO OOIero
obpasoBanus, B 10-11 knaccax 3T 3HaHUS TO/IyYarOT pa3BuTHe. Tak, paClIMpeHbl U Yray0/ieHbl
Ouosiornyeckre 3HaHWS O PACTeHUsX, KUBOTHBIX, rprubax, OakTepusix, OpraHv3Me 4YesioBeKa,



00IMX 3aKOHOMEPHOCTSIX >KW3HH, JOTIOJHWTENbHO BKJIFOUEHbI OHOOrMuecKde CBeJeHHUs
NIPUK/IaJHOTO U TIOMCKOBOTO XapakTepa, KOTOpble MOKHO WCIIO/Ib30BaTh KaK OPHUEHTHPHBI IS
rocenyromero Beibopa npocdeccur. Bo3MokHa Takke MHTerpanusi OMOIOTHYecKuX 3HAaHUH C
COOTBETCTBYIOILIMMY 3HAHUSIMHU, TI0JIy4eHHBIMUA 00yJarOLMMUCS TIPY M3yueHnH HU3MKH, XUMUH,
reorpauy ¥ MaTeMaTUKHU.

CtpykTypa Tmporpammbl 10 ydeOHOMy mpeameTy ‘“buosnorus” oTpaxaeT CHCTeMHO-
YPOBHEBBIA M 3BOTIOLMOHHBIN TOAXObl K M3yueHHI0 Owosoruu. CoryiacHO WM, W3y4aroTCst
CBOMCTBA ¥ 3aKOHOMEPHOCTH, XapaKTepHbIe il )KUBBIX CHCTEM PA3HOTO YPOBHS OpPraHW3arivH,
5BOJIIOLIMM OPraHMYecKOoro Mupa Ha 3emsie, COXpaHeHHs OHojoruyeckoro pasHooOpasus
iadetel. Tak, B 10 Kjacce HM3ydarOTCs OCHOBBI MOJIEKY/ISIPHOM W KJIETOUHOW OWOJOTHH,
5MOpHOIOTUY U OUOJIOTUN Pa3BUTHS, TEHETUKU U CeleKLMH, OMOTeXHOJIOTHA U CUHTEeTHUEeCKOU
OUO/IOTHY, aKTya/M3UPYIOTCA 3HAaHUS OOydaroImxcs 1Mo OOTaHWKe, 300JI0THHM, aHATOMMWHY,
¢usnonorun yenoBeka. B 11 knacce u3yuaroTcsi SBOJIFOLMOHHOE yueHHe, OCHOBbI 3KOJIOTHM U
yueHwue o buocdepe.

YueOHbIi TipeaMeT «BUOJIOTUS» TIpU3BaH 00ECTIeUnTh OCBOEHHE O00yuYaroIMMUCS
OWO/IOTMUeCKUX TeOpUd W 3aKOHOB, W/el, TPUHLWIIOB W TIPaBW, JIeXKAlldX B OCHOBE
COBPEMEHHOM eCTeCTBeHHO-HayYHOUW KapTHHBI MHpa, 3HAaHUH O CTPOEHUH, MHOT000pasuu u
0CO0EHHOCTSIX KJIeTKH, OpraHv3Ma, IOMy/suy, OWoLeHO03a, 9KOCHCTEMBbI, O BbIJAFOIUXCS
HAYUHBIX [JOCTMDKEHUSIX, COBPEMEHHBIX HCC/eIOBaHUSIX B OMOJIOTHM, TPUKIAJHBIX acleKTax
Orosornyeckux 3HaHUM. [/ pa3BUTHsS U TIO/Jep>KaHUs MHTepeca 00yJarommxcs K O1o/Ioruu
Hapsi/ly CO 3HaYUTEe/bHBIM 00BEMOM TEOPETHUeCKOr0 MaTepHasa B COZiep’KaHUW MPOTrPaMMBbI 110
OuoJIOTHU TIPeAyCMOTPEHO 3HAKOMCTBO C WICTOPHEM CTaHOBJIEHWS W Pa3BUTHS TOW WIM WHOMN
obmacty GMOMOrUM, BKIAJOM OTeUeCTBEHHBIX U 3apyOe)KHbIX YUEHBIX B pellleHHe Ba)KHEMIINX
OHoIOrnYecKrX 1 SKOJIOTMUeCKUX Mpobiem.

Llens n3yueHus yuebHoro mpeameta «buosorus» Ha yriy6s€HHOM ypoBHe — OBjlafieHHe
00yyJaromyMHCcs 3HaHUSAMH O CTPYKTYPHO-(YHKIMOHAIbHOW OpraHW3aljid >KUBBIX CHCTEM
Pa3HOro paHra ¥ MpHoOpeTeHre YMeHHH UCI0b30BaTh 3TH 3HaHUS B (JOPMHUPOBAHMH HHTepeca K
orpezie/IéHHOW 00/1acTH TIpOdhecCHoHa/IbHON /IesTe/TbHOCTH, CBS3aHHOW C Ouosoruei, WM K
BbIOOpY yueOHOTO 3aBe/ieHus I/t TPOO/DKEHHS] OMOIOTHYeCKOTro 0Opa30BaHMsl.

HocTiwkeHre 1ie/ U3ydyeHusi yueOHOro npejgmerta «buosorvs» Ha yriay0/iéHHOM ypoBHe
obecrieunBaeTcsi pellieHNeM CeyIOIUX 3a/1ay:

ocBoeHWe OOyYarIUMHUCSI  CHUCTEMbl OWOJIOTUUECKUX 3HaHWH: 00 OCHOBHBIX
O10/IOTMUECKHX TeOpHsiX, KOHLIEMMsX, TUIOTe3axX, 3aKOHaxX, 3aKOHOMEPHOCTSIX W TpaBHJaX,
COCTaBJSIIOLIMX COBDEMEHHYIO eCTeCTBeHHO-HayyHyl0 KapTHHY MHpa; O CTPOeHMH,
MHOT000pa3uu U 0COOEHHOCTSX OMOOrMYecKUX cHUCTeM (K/IeTKa, OpraHu3M, MOMyJISILus, BH[,
OuoreouieHo3, Owocdepa); O BBIJAIOMUXCA OTKPHITUSIX W COBPEMEHHBIX MCC/IeJOBAHUSAX B
OUOJIOTUY;

O3HaKOMJieHHe  O0yyaloummxcs € MeToJaM{d  TIO3HaHWS ~ JKUBOW  TIPUPOJBI:
UCCIIe/IOBATe/TLCKUMH METO/JaMi OMOJIOrHUecKHX HayK (MOJIEKY/ISIPHOM M KJIeTOYHOM OHOoJIoruy,
3MOpHOIOrUY U OUOJIOTUY Pa3BUTHS, TEHeTHKU U CeJIeKIK, OMOTeXHOIOTHM U CUHTETHUEeCKOM
OvoIOTHM,  TIa/JIeOHTOJIOTHH,  9KOJIOTWH);  METO/aMd  CaMOCTOSITE/TBHOTO  NPOBeJeHUs
Ouo/IornuecKUX MCCIe[oBaHMN B jaboparopud W B mpupoje (HaOmofeHue, H3MepeHue,
5KCIIePUMEHT, MO/Ie/TUPOBaHHE);

oBJIa/ileHre OO0yuUaroIMMHCS YMEHHMSMH: CaMOCTOSITe/IbHO HaXOJUTh, aHA/lIW3WPOBAaTh U
WCII0/Ib30BaTh OMOJIOTMUECKYI0 MH(OPMALIMIO; M0/Ib30BaThCsl OMOIOrHuecKoi TepMUHOJIOTHEN U
CUMBOJIMKOM, YCTaHaB/IMBATh CBSI3b MEXK/Y Pa3BUTHEM OHOJIOTHY 1 COLMATbHO-9KOHOMUYEeCKUMHU



¥ 9KOJIOTMYeCKIMHU PO OsieMaM¥ ueioBeueCcTBa; OLIEHUBATD TI0C/IICTBHSI CBOEH [1esITe/TbHOCTH T10
OTHOIIIEHWIO K OKpY)Karollell TpUPOJHON cpefie, COOCTBEHHOMY 3[0POBBIO U 3/I0POBBIO
OKPY)KaloIUX JroZied; 0OO0CHOBBIBaTH M COOMIOAATH Mepbl TMPO(UIAKTHKN HHQEKIMOHHBIX
3abosieBaHMi, TIpaBU/a TIOBeZIeHUsI B TIpUPOZie W obecrieueHus: 0e30TMacHOCTH COOCTBEHHOU
JKU3HEJeATeIbHOCTY B UPEe3BbIYAWHBIX CHUTYAL[USIX TIPUPOJHOTO M TEXHOTEHHOTO XapaKTepa,
XapaKTepr30BaTb COBPeMEeHHbIe HayuHble OTKPBITHS B 00s1acTy 6rosoruuy,

pa3BuUTHe y 00yUarOLMXCs MHTE/IEKTYalbHBIX U TBOPUECKHX CIOCOOHOCTel B mporjecce
3HAKOMCTBA C BBIJAIOLIMMHUCS OTKPBITUSMA W COBPEMEHHBIMH HCCIeA0BaHUSMU B OHOJIOTHH,
pellaeMbIMH €10 TIpoOsieMaMu, MeTO/OJIoTHel OHOI0THYecKOro WCC/Ie/I0OBaHus, TIPOBeAEHUs
SKCIIePUMEHTa/bHBIX ~ WCC/Ie/JOBaHUM, pelleHuss OHOIOTHUecKMX 3a7a4, MO/e/TMpPOBaHUs
OuoIorNUeCcKux 00BEKTOB 1 TIPOLIECCOB;

BOCIUTAaHKE Y 00y4JaroIMxCcsl [eHHOCTHOTO OTHOIIEHUS K KUBOU MPHPO/Jie B LIeJIOM U K
OTAeNnbHBIM eé o0bekTaM U sIBJeHUsIM; (OPMHDOBAaHHE 3KOJIOTHYECKOW, T'eHeTUYeCKOu
IPaMOTHOCTH, OOIel Ky/nbTypbl TOBe/ileHUs B TPUPOJE; MHTeTrpalyl eCTeCTBeHHO-HayUHbBIX
3HaHUU,;

npuoOpeTeHre 00yYarOI[UMUCS KOMIIETEHTHOCTH B PallMOHATIbLHOM TTPHUPO/IOTIO/Ib30BaHUH
(cobmofeHre TpaBW/I TIOBEJIEHWS] B TIPUPOJle, OXPaHbl BW/OB, 3KOcHcTeM, Ouocdepsr),
COXpaHeHHWH COOCTBEHHOTO 3/I0POBbSi U 3[I0POBbSI OKDYXKAWOLIUX HOfel (cobmonenus mep
npopUIaKTUKY 3a001eBaHNi, oOecrieueHrie 6e3011aCHOCTH JKM3HEIesITe/TbHOCTH B Upe3BbIUaifHbIX
CUTYaLUsIX IPUPOJHOTO U TeXHOT€HHOTO XapakTepa) Ha OCHOBE HCIO/Ib30BaHUsl OMOJ/IOTMYeCKUX
3HAaHUM U YMEHUU B IOBCEJHEBHOM >KU3HU,

CO3[jaHMe YCJIOBUM [/Ii OCO3HAHHOTO BbIOOpa OOYyYarOIMMMHUCS HWHIUBUAYATBHON
oOpa3oBaresibHON  TPaeKTOpWH, CHOCOOCTBYIOIIEH —TMOC/efyromemMy IpodecCHoHaTbHOMY
CcaMooTpe/ie/IeH|I0, B COOTBETCTBUM C WHAVBUAYa/TbHBIMH HHTEpecaMM U TMOTPeOHOCTSMU
pervoHa.

OO01iee unC/I0 YacoB, OTBEIEHHBIX HA W3ydyeHHEe OWOJIOTUM Ha YI/yOJIEeHHOM YpOBHE
cpepHero obijero obpa3oBanusi, coctassier 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hefiesnto),
B 11 knmacce — 102 yaca (3 uaca B He/je/o).

OTt6op opraHU3alMOHHBIX (HOPM, METOZIOB Y CPE/ICTB 00yUueHUs1 OMOIOT YUY OCYILeCTBIISeTCS
C yuéToM crielli(pMKH ero Cofiep)KaHWsl M HarpaB/IeHHOCTH Ha TPOJO/DKeHHe OHO00ruyecKoro
00pa3oBaHus B OpraHU3aLUsiX cpeiHero mpodeccoHaIbHOTO U BhICIIEro 00pa3oBaHusl.

Ob6s13aTeNbHBIM yC/IOBUEM TIpHM 00y4eHUM OWOJIOTMM Ha YriyO/IEHHOM YPOBHE SIBJISIETCS
TIpOBeZieHHe J1aD0paTOpHBIX M TIpakKTHUecKWx paboT. Takke yuacThe oOydarolmxcs B
BBITIOJTHEHUH TIPOEKTHBIX M yueOHO-1CCIeloBaTeIbCKUX paboT, TeMaTHKa KOTOPBIX OTPe/IeNsieTCs
yuuTe/IeM Ha OCHOBE MMEIOIIUXCSl MaTeprabHO-TEXHUUECKUX PeCYPCOB M MECTHBIX MTPUPOAHBIX
yCJIOBUHA.



COJEPXXAHUME OBYUYEHUSA
10 KJITACC

CopepkaHve TIpOrpaMMbl,  BblJleJleHHOe  KYPDCHBOM, He BXOAUT B  TPOBEPKY
roCyJapCTBeHHOM utoroBoii arrectauuu (I'MA).

Tema 1. Buosiorus Kak Hayka

CoBpeMeHHast OMO/IOTHSI — KOMILJIEKCHast HayKa. KpaTkasi UCTOpUSI pa3BUTHS OMOJIOTHU.
buosiornueckve HaykKu W H3ydaemble WMU TIpoOeMbl. PyHIaMeHTa/lbHbIe, TIPUKIAJHBIE U
TIOMICKOBbIE HayUHbIe UCC/IeIOBaHUS B OMOJIOTUH.

3HaueHve Ouosiormv B (POPMHUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-HAayYHOW KapTHHBI
mupa. [Tpodeccun, cBsizaHHble ¢ 6uosorveid. 3HaueHWe OUOJIOTHUH B TIPAKTUUECKOU J1esITe/TbHOCTU
yesioBeKa: MeJULIMHe, CeIbCKOM X03SIHCTBe, MPOMBIILIEHHOCTH, OXpaHe TPUPO/IbL.

JeMoHcTparjm

[Moptpetsi: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. JapsuH, Y. I'apsei, I
Mengens, B. U. BepHagckuii, U. I1. [aBnos, Y. . Meunukos, H. Y. Basuios, H. B. Tumodees-
PecoBckuy, [Ix. Yotcon, @. Kpuk, 1. K. Benses.

Tabmuibl 1 cxembl: «CBsI3b OMOJIOTHUM C IPYTUMU HayKamu», «CucreMa OMOTOTHUYECKHIX
HayK».

Tema 2. J)KuBBIe CHCTEMBI M UX U3yUeHHe

JKuBbIe cucTembl Kak rpeiMeT u3ydeHust 6uosioru. CBOMCTBA KUBBIX CUCTEM: eIMHCTBO
XUMUUECKOTO COCTaBa, [UCKPETHOCTb U LIeJIOCTHOCTb, CJIOXKHOCTb W YIOPSIZI0UeHHOCThb
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpraHu3alusi, CAaMOBOCIIPOM3BeJileHUe,  PasfpaKUMOCTh,
W3MeHUMBOCTh, POCT U pa3BUTHE.

YDOBHM OpraHv3alid >KWMBBIX CHUCTEM: MOJIEKY/ISIPHBIM, K/I€TOUHBIM, TKaHEeBbIH,
OpraHyu3MeHHbIH, TIOTYJ/ISIL{AOHHO-BUIOBOH, 9KOCHCTEeMHBIH (broreorieHOTHUECKHIA),
ouocdepnbiii. TIpoliecchl, MPOUCXOASIIME B KUBBIX cUCTeMax. OCHOBHbIe TIPU3HAKU >KUBOTO.
’Ku3nb Kak dopma cyijecTBoOBaHUSI MaTepud. Hayku, M3yyaroiiye >KMBble CUCTeMbl Ha pa3HbIX
YPOBHSIX OpraHy3alyu.

V3yueHne >KUBLIX cucTeM. MeTo/pl OHosornueckoii Hayku. HabmogeHue, w3MepeHwe,
JKCIepUMeHT, CHUCTeMaru3auus, wmeTaaHanu3. [loHsATHe O 3aBUCMMOW UM He3aBUCUMOM
nepemeHHOM. [lnaHupoBanue »skcriepumenTa. [locTaHoBka W TipoBepka runote3. HyneBas
runoTe3a. [ToHsATHe BBIOOPKHU U €€ J0CTOBePHOCTh. Pa3bpoc B Ouosiornyeckrx AaHHbIX. OrjeHKa
JIOCTOBEPHOCTH TIO/TyYeHHBIX pe3y/bTaToB. [IpUUMHBI UCKa)KeHHsl Pe3y/bTaTOB JKCIIepUMEHTa.
[ToHsITWE CTaTUCTUUECKOTO TeCTa.

JeMoHcTparm

Tabmuubl u  cxembl: «OCHOBHBbIE TIDU3HAKU >KU3HW», «BHOJIOTHUECKHE CHUCTEMBI»,
«CBOMCTBa >KMBOUW MaTepun», «YPOBHU OpraHU3alliy >XUBOU TIPUPObD», «CTpoeHne )KUBOTHON
KJ/1eTKW», «TKaHU XKUBOTHBIX», «CUCTeMbl OPraHOB Ue/I0BeueCckoro opraHusma, «broreoreHo3»,
«buocdepa», «MeTobl U3yueHUSsT )KUBOW TTPUPOIBI».

Ob6opynoBanwue: nabopaTopHoe 060pyj0BaHKE /ISl TIPOBe/IeHUsT HAOJTI0JeHN, U3MepeHHH,
9KCMepYMEeHTOB.

IMpakTueckass pabora «VICrio/ib30BaHHE DPA3/IMUHBIX METOJOB TPU M3YUEHWU >KUBBIX
CUCTEM.

Tema 3. Buonorus KineTku



Krnetka — CTpyKTYpHO-(PYHKIIMOHa/IbHAsl eJUHHULA KUBOTO. VICTOpUS OTKPBITUS KIIEeTKH.
Pa6otel P. T'yka, A. JleBenryka. Knerounas teopusi (T. IlIBanH, M. IllneiineH, P. Bupxos).
OCHOBHBIE N0JIO>KEHUSI COBPEMEHHOW KJIeTOYHOU TeOpUHM.

MeToapl MOJEKY/ISIPHOM Y KJIETOUHOM OWOJIOTMU: MHKPOCKOMHS, Xpomarorpadws,
j/eKTpodopes, MeToZ  MeueHbIX aTromoB, AuddepeHlanbHOe 1eHTpU(yrUpoBaHue,
Ky/JIbTUBUPOBaHUe KJIETOK. M3yyeHHe (PUKCHPOBAHHBIX K/I€TOK. JNEeKTPOHHAasi MUKPOCKOITHS.
KongokanbHas MEKpOcKonist. BuraibHoe (PH)KH3HEHHOE) H3YIeHHE KAETOK.

JeMoHcTparm

[Toptpetst: P. I'yk, A. JleBenryk, T. IlIBanH, M. llIneligen, P. Bupxos, K. M. Bap.

Tabnuibl U cxeMbl: «CBeTOBOW MHUKPOCKOI», «OJIEKTPOHHBI MHUKPOCKOM», «McTopus
PasBUTHS METOJI0OB MUKPOCKOITUI.

O6opyzoBaHMe: CBeTOBOM MHKPOCKOTI, MHKPOIIPeriapaThl PAaCTUTENIbHBIX, >KUBOTHBIX H
OakTepuanbHBIX KITETOK.

IMpaktnueckasi pabora «l3yueHue MeTOZOB K/IeTOUHOW Owosioruu (Xxpomarorpadus,
snekrpodopes, auddepeHnuanbHoe rieHTpUudyrupoBanue, [TLIP)».

Tema 4. Xumuueckasi OpraHu3arys KJIeTKu

XVMMHUUECKUM COCTaB KIeTKHA. Makpo-, MUKPO- M y/IbTPaMUKpPO3/7eMeHThl. Boja v eé posib
KaK pacTBOpWUTeJIl, peareHTa, y4yaCTMe B CTPYKTYPUPOBaHMU KIIETKH, TeIIOperyJIsLU.
MuHepasbHbIe BelljecTBa K/IeTKH, UX OMoIornyecKasi posib. Posib KaTHOHOB U aHWOHOB B KJIETKE.

OpraHunueckue BellecTBa KjieTKU. bruonoruyeckue nonviMepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTPyKTypbl 0Oe/KOBOWM MosieKysbl. [lepBuuHasi CTpyKTypa Oenka, TemnTuHast
CBsi3b. BTopuuHasi, TpeTuuHasl, YeTBepTUYHAst CTPYKTYpbl. [leHaTyparus. CBoiicTBa OeJKOB.
Knaccudukanys 6eskoB. bruosiornueckue GyHKIMY 0eKOB. [IpHOHBL.

YrneBozbsl. MoOHOCaXapu/ibl, HCaXapybl, OJTMTOCaXapyU/bl U Moyrcaxapupl. OOmuii riaH
CTpOeHHs U (PU3UKO-XUMHUUeCKre CBOMCTBA yI/1eBol0B. bruonoruueckue pyHKLIMU yrieBO/OB.

Jlurgel.  T'wapodunbHo-rHApodoOHBIe  cBOMcTBAa.  Kmaccudukaiys — JIMTIHIOB.
Tpurmuepuapl, Gpocdonunugsl, BOCKU, cTepousibl. bronorunueckre GpyHkuyu munuzaos. Obimue
CBOMCTBAa OWONOTMYECKMX MeMOpaH — TeKy4yecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
TMOJTYTIPOHULIAEMOCTb.

Hykneunossie kuciotel. IHK u PHK. CtpoeHne HykneMHOBBIX KWC/IOT. HykimeoTuasi.
[Mpunuun komrnemeHtapHocTy. [lpaBuno Yapradda. Ctpyktypa JHK — faBoiliHasi crnivpaib.
MecroHaxoxaenue u ouosornueckre pyakiuu JHK. Buabt PHK. ®ynkiuu PHK B kiieTke.

Crpoenue monekynsl AT®. Makpospruueckue cBsi3u B MoJiekysie AT®. buosiornueckue
byskiun  AT®. BoccraHoB/ieHHble T[epeHOCUMKH, UX GQYHKIUM B KieTke. /lpyrue
Hyk1eozugTpugocgarsl (HT®). CexBenupoBanue [JHK. MeTobr reHOMHKH, TPaHCKDHIITOMHKH,
TIPOTEOMHUKH.

CTpyKkTypHast Ouosnorus: OMOXUMHUYeCKHe W OMOpHU3NUeCKHue WCCIeJOBaHUs COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ovomonekyn. MogemupoBaHue CTPDYKTYpbl H  (DYHKLJHH
6HOMOJIeKY/T H HX KOMIT/IeKCOB. KOMITbFOTEDHBIH AH3aHH H OPraHHYeCKHIH CHHTE3 OHOMOJIeKY/T U
HX HEIIPUPOJHBIX aHA/IOTOB.

JeMoHcTparm

[Toprpetsr: JI. [Tomunr, [bx. YotcoH, ®. Kpuk, M. Yunkunc, P. ®paukmuH, @. Canrep, C.
[Ipysunep.

Huarpammel.  «PacnipefjeieHe  XMMHWUYeCKHWX 3JIEMEHTOB B  HEXWBOM IIPUPOJE»,
«PacnipesiesieHrie XMMUUECKHX 3/IEMEHTOB B JKHUBOU MPUPOJEY.



Tabmunpl 1 cxembl: «[lepuoguueckass Tab/HMila XMMHUECKUX 3/1eMEHTOB», «CTpoeHHe
MOJIEKY/Ibl BOZBI», «BeljectBa B coCTaBe OpraHu3MoB», «CTpoeHHWe MOJeKyabl Oenka»,
«CTpyKTYyphl 0€nKoBOW MOJIeKy/bl», «CTpoeHWe MOJIEeKY/ YrjieBo/oB», «CTpoeHHe MOJIeKY/T
nuzoB», «<Hyk/enHoBble KUCIOThD», «CTpoeHre MoJieKy/ibl AT®».

O6opyoBaHMe: XUMHUYeCKas TIoCy/ja U 000pyI0BaHue.

JTaboparopHast paboTa «O6HapyKeHre OeTKOB C TIOMOIIbI0 KAUeCTBEHHBIX PeaKI[Ui».

JIaboparopHast pabora «llcciemoBaHWe HYKIEWHOBLIX KHCJIOT, BbI/IeIEHHBIX U3 KJIETOK
Pas/IMYHBIX OPraHU3MOB».

Tema 5. Ctpoenuie ¥ QyHKUNN KIETKA

Tunsl KIeTOK: 5yKapuoTHYecKass M IpokapuoThueckas. CTpYKTYpHO-()YHKLIMOHa/IbHbIe
o0pa3oBaHUs K/TETKH.

CTpoeHre TIPOKapUOTHUeCcKoW KiaeTku. KieTouHass cTeHKa Oakrepudi W apxe.
OcobeHHOCTH CTpOeHUsI TeTepoTPOQHON 1 aBTOTPOGHOM MPOKapUOTHYECKUX K/IeTOK. MecTo u
POJIb TIPOKAPHOT B OHOIIeHO3aX.

Crpoenue 1 (HyHKIIMOHUPOBAaHUE 3yKapHOTHYeCKOW KieTKd. [1na3marrnyeckass MmeMOpaHa
(mna3manemma). CTpyKTypa Tula3MaTthyeckod MemOpaHbl. TpaHCIopT BelecTB udepe3s
MIa3MaTUyYecKyr0o MeMOpaHy: maccuBHbIA (auddy3us, obneruénnHas auddysusi), aKTUBHBIMN
(epBUYHBIA U BTOPUYHBIA aKTUBHBIA TpaHCIopT). Ilomyrponuijaemoct MeMmOpaHbl. PaboTta
HaTpUi-Ka/lMeBoro Hacoca. JHAOLMTO3: MUHOLUTO3, arouros. JK301uTo3. KieTouHasi cTeHKa.
CrtpykTypa 1 GYHKLIMY KJI€TOYHOM CTeHKH pacTeHUH, TpruOoB.

Luroruiasma. Lluro3oss. Llutockener. [IBwkeHue ryroriasmel. OpraHoufibl KJ/IeTKU.
OpHomeMOpaHHBIE OPraHOWABI KJIeTKH: 3Horua3Matndeckast cetb (OI1C), ammapar I'ombmku,
JTM30COMBI, UX CTpoeHWe M (YHKUUH. B3auMOCBsi3b OHOMEeMOPAHHBIX OPraHOWOB KIIETKH.
CTpoeHHe TpaHY/ISIPHOTO peTUKy/nyma. MexaHu3m HarpaB/iaeHHs 6enkoB B OIIC. CuHTe3s
pactBopuMbIXx  OenkoB. CuHTe3  K/IeTOUHbIX MeMOpaH. ['nmagkuii  (arpaHy/isipHBIN)
SH/0TI/Ia3MaThUecKuil peTUKynyMm. CekpeTopHast GpyHKLMs annapata ['onbmxu. Mogugukanus
be/koB B anmapare I 'o/bpku. CopTHpoBKa be/koB B anmiapare I'o/b/pkd. TpaHCIIOpT BelieCcTB B
KJIeTKe. Bakyo/iu pacTuTenbHbIX Ki1eTOK. Knetounsii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOWAb! KJIETKWA: MWTOXOHJPHWH, IIactuiel. [IpoHcxoxzjeHue
muTOXOHApHH u mactyyj. Cumbnorene3 (K.C. MepexkoBckwii, JI. Maprymic). CtpoeHue u
GYHKUMM  MUTOXOHAPUM W TuiacThy. IlepBuuHble, BTOpPUYHbIE M CJOXKHbIE IJIACTHZbI
(OTOCHHTE3MPYIOIIMX SYKapuoT. XJIOpPOI/IAacThl, XPOMOIIACThI, JIEMKOIIACThl  BBICLINX
pacTeHuM.

HemembpanHbie opraHousibl KineTku CTpoeHue W (yHKIMKM HeMeMOpaHHBIX OpPraHOW/IOB
KneTkd. Pubocombl.  IIpomexxyroudrsie — ¢umameHTsl. MukpodunameHTbl. AKTHHOBBIE
MHKDOQHIaMeHTbI. MpblllleuHble KIeTKU. AKTHHOBBIE KOMIIOHEHTbI HEMBILIEYHBIX KJ/IETOK.
MukpoTpybouku. Kretounsiii 1jeHTp. CTpoeHMe W [IBWKEHWe J>KIYTUKOB W DPeCHUYEK.
MukpoTtpybouku 1Tonia3Mel. LleHTprons. berku, accouHpOBaHHEBIE C MUKDO(H/IAMEHTaMH H
MHKpOTpybouKkamu. MoTOpHBIe OEKH.

Sinpo. Obomnouka siipa, XpOMaTWH, KapHOTLIa3Mma, SZIPBIIKH, UX CTPOeHHe U (DyHKIUH.
SinepHbIii GesTKOBBIM MaTpUKC. [IpocTpaHCTBEHHOEe pacIioyioykKeHHe XPOMOCOM B MHTep(ha3sHOM
aape. JyXpOMaTHH H reTepoxpoMaTHH. belku XpoMmaTuHa — TUCTOHBI. /JHHAMHKA SJE€PHOH
000/1049KH B MHTO3€. S jepHBIH TPAHCITOPT.

Knerounele  BkmoueHust.  CpaBHMTe/bHasi  XapakTepUCTUKA  KJIETOK  3YKapuoT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHOM).

JeMoHcTparm



[Toptpetsr: K.C. MepexkoBckuy, JI. Maprymnuc.

Tabmunpl 1 cxembl: «CTpOeHHMe 3yKapUOTUYeCKOW KieTKu», «CTpoeHHWe >KUBOTHOMN
K/1eTKn», «CTpoeHHe pacTUTeNbHON KIeTKU», «CTpoeHrue MUTOXOHAPUN», «Sapo», «CtpoeHue
MPOKapUOTUUECKOW KIIETKU.

OO6opyzoBaHMe: CBETOBOM MHKPOCKOI, MHKPOIPeNapaThl PaCTUTeIbHBIX, XUBOTHBIX
KJIeTOK, MHUKDOTIperiapaThl 0aKTepranbHBIX KJIeTOK.

JTaboparopHast paboTa «V3yueHre CTPOeHHUs KIeTOK Pa3/IMUHbIX OPraHU3MOBY.

IMpakTuueckas pabora «lI3yueHrie CBOWCTB K/IETOUHON MeMOpaHbI».

JlabopatopHas pabora «VicciefoBaHve I71a3MO/M3a U JIeTIa3MOJIM3a B PACTUTE/IBHBIX
K/IeTKax».

ITpakTUueckast pabota «l/3ydyeHne ABIKEHUs LIUTOTIa3Mbl B PaCTUTETBHBIX KTeTKaX».

Tema 6. O6MeH BellleCTB U MpeBpallleHye SHEPIUH B KJIETKe

AccumMWIsIUS M IUCCUMUJISILS — iB€ CTOPOHBI MeTabosm3ma. Turbl oOMeHa BeljecTs:
aBTOTPO(HBIN 1 reTepoTPOdHBIN. YUacTHe KUCIopoJa B 0OMeHHBIX Iporjeccax. JHepreTHuecKoe
obecrieuenre kieTku: nipeBpaiieHre AT® B 00MeHHBIX Tporjeccax. PepMeHTaTUBHBIN XapaKTep
peakiyii K1leToyHoro MeTabomi3ma. depMeHTHI, X CTPOEHHe, CBOMCTBA I MEXaHU3M JIeHCTBUS.
KodepmenTtsl. OTmuumsi (pepMEHTOB OT HeOpPraHUYeCKUX KaTaau3aTopoB. benku-akTvBaTopbl U
0enKu-uHruOUTOPLL.  3aBUCMMOCTh CKOPOCTH (DepMEHTAaTUBHBIX DeakL[Uii OT pa3/IMuHbIX
(hakTopOoB.

[lepBHUYHBIM CHMHTE3 OpraHWYECKUX BelleCTB B KieTke. DoTocuHTe3. AHOKCHI€HHBIH U
OKCHT'eHHBIH poToCHHTe3 y bakTepui. CBeToCoOHparoIjHe MATMEHTHI H TATMEHThI PEAKIJHOHHOTO
geatpa. Ponb xyopomnjactoB B mpouecce (ortocuHTe3a. CBeroBas U TeMHOBasi (hasbl.
@orogeixanue, Cz, Cq4. i CAM-tumbl ¢potocurTe3a. IIpoayKTUBHOCTh (poTOCHHTe3a. BiuvsHue
pa3UuHbIX (aKTOPOB Ha CKOPOCTb POTOCHHTe3a. 3HaueHHe (POTOCUHTe3a.

XemocuHTe3.  PasHooOpasve — OpraHM3MOB-XEMOCHHTETUKOB.  HUTPU(DULIUPYIOIIVe
OakTepuu, >kene300aKTepuH, CepobaKTepun, BOJJOPOHbIE OaKTepUH. 3HaUeHHe XeMOCUHTE3a.

AmnaspobHbie opraHu3mbl. Buzbl 6poskeHus. [IpoyKThl OpO’KeHHUsS] U UX UCII0J/Ib30BaHUE
yesl0BeKOM. AHa’p0o0OHble MHUKPOOPTraHMU3Mbl KaK OOBEKThI OMOTEXHOJIOTMM W BO30yAUTe/H
OosesHei.

A3po0OHBIe OpraHW3Mbl. JTarbl SHEPreTHYecKoro oOmeHa. [10ATOTOBUTE/LHBIA 3Tarl.
'mikonu3 — 6eCKUC/IOpOAHOe pacIiieryieHue TTFOKO3BI.

Bbuonornyeckoe okucaeHue, WiK K/IeTOYHOe JbIxaHue. Posb MUTOXOHJpHWI B MpoLieccax
Ouosornueckoro okuciaeHus. Lluknuueckne peakipn. OxucurtensHoe (ocdopunvpoBaHye.
OHeprus MeMOpaHHOro rpagueHTa rnpoToHoB. CuHTe3 AT®. pabota npoTtoHHOH AT®-CHHTA3BL.
[MpenmyijectBa a’3pobHOro Myt OOMeHa BeIIeCTB IMepef aHa’pPOOHBIM. Dd(HEeKTUBHOCTh
JHEPreTHUeCcKoro oOMeHa.

JeMoHcTparm

[Toptpetsr: [Ix. [Ipuctiy, K. A. Tumupsses, C. H. Bunorpagckuii, B. A. DHrensrapar, I1.
Murtuesn, I'. A. 3aBap3uH.

Tabmuibl U cxeMbl: «DOTOCHHTE3», «DHEPreTHUeCKu o0MeH», «BbuocuHTe3 Oeska,
«Ctpoenue hepMeHTa», « XeMOCHUHTE3Y.

Ob6opyzoBaHue: CBETOBOM MUKPOCKOTI, 000pyjOBaHue [jisi IPUTOTOBJIEHUS TIOCTOSTHHBIX
BpPeMEeHHbIX MUKPOIIpernapaToB.

JlaboparopHast pabota «lI3yueHre KaTaluTHUeCKON aKTMBHOCTH (pepMeHTOB (Ha rmpumepe
aMHJIa3bl UM KaTaslasbl)».



JlaboparopHas pabora «/3yueHre epMeHTaTUBHOTO PacCIeTieHHs TePOKCH/a BOJOpOJa
B PaCTUTE/IbHBIX U )KUBOTHBIX KJIETKaxX».

JIabopatopHast paboTa «CpaBHeHHe TPOo1eCCOB POTOCHHTE3a Y XeMOCHHTE3a».

JIabopatopHast pabota «CpaBHeHHe MPOLeCCOB OPOXKEHUS U IbIXaHHUS».

Tema 7. HacencrBeHHas nH(OpMarys U peaii3aiiiis eé B KJeTKe

Peakuyn matpuyHOro cvHresa. IIpyHIMI KOMIUIEMEHTAapHOCTH B peakLUsIX MaTPUYHOIO
cuHTe3a. Peanusaiiusi HacieqCTBeHHOW WHQopmaluu. ['eHeTMUeCKUl KOJ, ero CBOMCTBA.
Tpanckpunuys — maTpuusbii cuHTe3 PHK. [IpuHIMIBI TpPaHCKPUNLMK: KOMILJIEMEHTapHOCTb,
aHTHUIapasyIe/IbHOCTb, aCUMMETPUUHOCTb. Co3peBaHue matpuyHbix PHK B 3yKapuoTHYECKOH
kierke. Hekogupyromme PHK.

TpaHcisAaus v eé 3Tanbl. Yuacthe TpaHcropTHbix PHK B GuocuHTe3e Oeska. YcnoBust
ouocuHTe3a benka. KoaupoBanue aMuHOKHUCIOT. Posib pubocom B GrocuHTe3e Oefka.

CoBpeMeHHbIe npeCTaB/IeHus O CTPOeHHH reHoB. OpraHusalysi reHoMa y IpOKapuoT U
9YKapUOT. Pery/siius akTHBHOCTH T'€HOB Y ITPOKapuoT. ['umnoTe3a ornepoHa (P. XKakob, K. MaHo).
MotekyspHble MeXaHH3MbI 3KCIIPECCHH T€HOB y 3YKapuoT. Poib xpomatuHa B perynayuu
paboTsI reHoB. Perynsiysi 0OMeHHBIX ITPOL[eCCOB B KieTKe. KieTouHslil romeocTas.

Bupycel — HeksieTouHble )OPMBI XKU3HU M 00/MraTHble rapasvuTbl. CTpoeHHe TIPOCTBIX U
CJIOKHBIX BUPYCOB, PeTPOBUPYCOB, OakrepuodaroB. Ku3HeHHbIH nuka /JIHK-cogepxargux
BupycoB, PHK-cozepxaigux BHPYcoB, bakteprogaroB. ObpaTHAas TPaHCKDHIIIJHSA, DeBepTasd,
HHTErpasa.

BupycHbie 3a0071eBaHUs uesioBeKa, >KUBOTHBIX, pactenuii. CITU/], COVID-19, coupanbHbie
Y MeJULMHCKKE TTPOo0O/ieMbl.

FbrovHpopMaTHKa: nHTErpagus H aHaau3 OOJIbIIHX MaccHBOB («bigdata») cTpyKTypHBIX
bromorugecknx JaHHbIX. HaHoTexHosgormu B Ouosormu u MmeguyuHe. IIporpamMmupyembie
@yHKHHI 6e/1K0B. CrToCcO6bI JOCTaBKH JIEKAPCTB.

JeMoHcTparm

[Toptpets: H. K. Konbios, . U. VIBaHOBCKUI.

Tabmuubt u  cxembl: «buocwHTe3 Oenka», «['eHeTWUeCKUW Koa», «BHUpyChHI»,
«bakTeprodarm».

IMpakTrueckas pabora «Co3aHKe MO BUPYCa».

Tema 8. JKru3HeHHbIM LIUK/T K/IeTKH

KneTtouHblii LUK/, ero mepuojbl U perynsius. VHTtepdasza u muro3. OcobeHHOCTH
NIpOLIeCcCOB, MpOTeKarolx B UHTep(ase. [1oAroToBkKa KneTKu K feneHuto. [IpecuHTeTHUYeCcKui
(MOCTMUTOTUYECKUI), CUHTETHUUECKHUH U TIOCTCUHTETUYECKUW (TIPEMUTOTHUECKHUM) TePUO/IbI
ruHTepdasbl.

Marpuunbli  cunte3 [JHK - pervmkaums.  [lpuHiuner  pervmikaguu — JHK:
KOMIIJIEMEHTapHOCTb,  TOJIlyKOHCEPBATUBHBIM  CHUHTe3, aHTUIAapa/UIeJIbHOCThb.  MexaHusm
pervvkauuu THK. Xpomocomel. CTpoeHre xpoMocoM. TesoMepsl U Tesiomepasa. XpOMOCOMHBIN
HaboOp K/eTKW — KapuoTwurl. JWIIonJHbIA U TraryiouAHbI Habopel XpoMocoM. ['oMo/ioruuHbIe
XpOMOCOMBI. [10/10BbIE XDOMOCOMBL

Henenne knetkd — Muto3. CTagjui MUTO3a U TPOUCXOJMIIME B HUX MPOLIeCChbl. THIIbI
muTo3a. KaprokrHes n iutTokuHes. buosornyeckoe 3HaueHre MUATO3a.

Perynsiusi MUTOTUYECKOTO LMK/IAa KIeTKd. [lporpaMMupyemasi KieToyHasi THOenb —
arormnTos.



KnerouHoe s171po, XpoMOCOMBI, (DyHKI[MOHA/IbHAs TeHOMUKA. MexaHu3Mbl POJIH(epaLiH,
AUQHEpeHIJHPOBKH, CTapeHHs H rHOe/IH K/IeToK. «L[ughpoBas kieTka» — 6bHoHHpOpMAaTHUYeCKHe
MoZenH (QyHKLJHOHUPOBAHHS K/IETKH.

JeMoHcTparm

Tabmumpl 1 cxeMbl: «)KWU3HEHHBI LUK KIeTKW», «Muto3», «CTpoeHHe XpOMOCOMY,
«Pertmukanusa [JHK».

O6GopyjoBaHMe: CBeTOBOM MMKPOCKOII, MUKporpernaparsl: «MHTO3 B K/IeTKax KOpeIlKa
JIyKa».

JIabopatopHasi paboTa «/3yueHre XpOMOCOM Ha TOTOBBIX MUKpOITperiapaTax».

JIaboparopHasi pabota «HabsrofieHrie MUTO3a B K/I€TKaX KOHUMKA KOpellka Jjiyka (Ha
TOTOBBIX MUKpOTIperapaTax)».

Tema 9. CTpoeHye 1 (QyHKIMM OpPraHU3MOB

Buonornueckoe  pasHooOpa3uve  opraHu3MoB. OJHOK/JIeTOUHble,  KOJIOHHAJbHBEIE,
MHOT'OK/IETOUHbIE OPraHU3MBI.

Ocob6eHHOCTH CTPOeHUsI U >KU3HeesITeTbHOCTH OJHOK/IETOYHBIX OpPraHu3MoB. bakrepuw,
apxeH, OJJHOK/IeTOUYHbIe IPHUObI, OZHOK/IETOUHBIE BOJJOPOC/IH, Apyrue MpoTUcThl. KosloHnansHbie
OpraHu3MBbl.

B3auMocCBs3b uacTeli MHOTOK/IETOUHOTO OpraHusma. TKaHW, opraHbl U CUCTeMbl OPraHoB.
Opranusm Kak erHoe Lesoe. ['omeocras.

Tkanu pacreHnd. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBaTenbHasi, IOKPOBHas,
MPOBOJSIAs], OCHOBHAs, MexaHnueckasi. OcoOeHHOCTH CTpPOeHHsi, GYHKLWK M pacIioiOyKeHHUs
TKaHel B OpraHax pacTeHUH.

TKaHM )KUBOTHBIX U UesioBeKa. THITbl )KUBOTHBIX TKaHe: SMuTe/IManbHasi, CoeIMHUTe/IbHas,
MbllleyHasi, HepBHast. OcobeHHOCTH cTpoeHUs], (GYHKIMI M PACIOJIO>KeHHUs] TKaHel B opraHax
JKUBOTHBIX U UesioBeKa.

Oprasbl. BeretaTriBHble 1 reHepaTUBHbIe OpraHbl pacTeHU. OpraHel U CUCTeMbl OPraHOB
JKUBOTHBIX U yesioBeKa. PYHKIIMM OPraHOB U CUCTEM OPraHoB.

Onopa Tena opranr3MoB. Kapkac pactenuii. CKesieTbl OJHOK/IETOUHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyKHbIM U BHYTpeHHU cKereT. CTpoeHHe U TUIIbl COeIMHeHUs KOCTel.

[BwkeHne opraHvM3MoB. [IBibKeHHe OJHOK/JIETOUHBIX OpraHM3MOB. améDouIHOE,
JKT'YTHKOBOE, peCHUYHOe. /[IBi)KeHWe MHOTOK/IeTOUHbIX paCcTeHWH: TpPONM3MbI U HACTHU.
[IBI>KeHVe MHOTOKJ/IeTOUHBIX YKMBOTHBIX U Ye/loBeKa: MblllieyHasi cucteMa. Pedekc. CkeneTHble
MBI ¥ UX paboTa.

[Mutanve opraHusmoB. [lorioueHue BOAbl, YIJIEKUC/IOTO ra3a U MUHePaIbHbIX BelleCcTB
pacteHussMU. [luTaHue >XMBOTHBIX. BHYTpUIIO/JIOCTHOE ¥ BHYTPHUK/IETOUHOE TMI[eBapeHue.
[IuTaHye NO3BOHOUHBIX >KUBOTHBIX. OTZe/bl MUIlleBapUTe/bHOrO TpakTa. IIuieBapuTe/bHble
kesne3bl. [TuiieBapUTenbHas cucTemMa yesioBeka.

[pixanue opraHu3moB. [IpixaHue pacteHuid. [IbixaHue KUBOTHbIX. [uddysus ra3os uepe3
TIOBEpXHOCTh KieTku. Ko)kHoe apixaHue. [IpixaTesnibHasi TIOBepXHOCTh. KabepHoe U JIETOUHOe
JblxaHue. [lpIXaHWe TIT03BOHOYHBIX JKMBOTHBIX M 4YeJ/iOBeKa. OBOIOLIMOHHOE YC/IO’KHEHHe
CTPOeHHs1 JIETKUX TI03BOHOYHBIX JKUBOTHBIX. [lpIXaTenbHas cuUcTeMa 4YejoBeKa. MexaHU3M
BEHTW/ISILIMM JIETKUX Y IITUL] U MJIEKOTTUTAOINX. Perynsius gpixanus. [pixatenbHble 00bEMBI.

TpaHCHOpPT BelleCTB y OpPraHU3MOB. TpaHCIIOPTHbIE CHUCTEMbl pacTeHuW. TpaHCHopT
BellleCcTB Y )KMBOTHBIX. KpoBeHOCHas crcTeMa u eé opranbl. KpoBeHOCHas cicTeMa O3BOHOYHBIX
JKUBOTHBIX W dyesioBeKka. Cep/iie, KPOBEHOCHbIe COCYAbl M KpoBb. Kpyru KpoBooOparieHws.



OBOJTIOLIMOHHBIE YC/IO)KHEHUS] CTPOEHHUs] KPOBEHOCHOM CHUCTeMbl IT03BOHOYHBIX JKMBOTHBIX.
PaboTa cep/iia u eé peryJsiius.

Beienenve y opranusmoB. BeigeneHwe y pacreHuid. BeijeneHue y JKUBOTHBIX.
CokpatuTesibHbIe Bakyod. Oprassel BbiieneHust. @UabTpalysi, CeKpeLysi 1 00paTHOe BcaChbIBaHHUE
KaKk MeXaHW3Mbl paboTel OpraHoB BhifesieHHsi. CBsi3b TIONIOCTH Telna C KPOBEHOCHOW U
BBbIJIEJIUTE/ILHOM CHCTeMaMU. BpljlesleHre y TO3BOHOYHBIX JKMBOTHBIX M yesioBeka. [loukw.
Crpoenue U GyHKIIMOHUPOBaHWe HepoHa. OOpa3oBaHKe MOUH y Ue0BeKa.

3amurTa y opraHu3MoB. 3aliyTa y OHOK/IETOUHBIX OPraHu3MoB. Criopbl OaKTepuii U LIUCTHI
MpPOCTeNIINX. 3aljuTa y MHOrOK/IeTOUHbIX pacteHud. Kyrtukyna. CpefcTBa mNacCMBHOU W
XUMHUYECKOU 3aiuThl. DUTOHIMABL.

3amuTa y MHOTOK/IeTOYHBIX JKUBOTHBIX. [I0KPOBBI ¥ MX IIPOM3BO/HBIe. 3alljUTa OpraHu3Ma
or Oose3Hedt. MMMyHHasi cucTema uesnoBeKa. K/ieTOUHbIM W TyMOpajibHBIH HWMMYHHTET.
BpoxaéHHbIE UM TPUOOPETEHHBIM  CrelUUUeCKU UMMYHUTET. Teopus KJIOHAJIbHO-
cenektuBHOTO uMmMmyHuteTa (I1. Opmux, ®@. M. Bepuet, C. ToHerasa). BocranurenbHble OTBETBI
opranu3MoB. Posib BpOXKJEHHOTO IMMYHHTETAa B Pa3BUTHUU CUCTEMHBIX 3a00/1eBaHMUI.

Pa3gpaxuMocTe M perynsiqusi y OpraHusMmoB. PasgpaXuMoCTb y OJHOK/IETOYHBIX
opraHu3moB. Takcucel. Pa3gpa)kxuMoOCTb U perynsiusi y pacTeHuWW. POCTOBble BellleCTBa U UX
3HaueHue.

HepBHasi cucrtema u peduieKTOpHasi peryssiys y >KUBOTHbIX. HepBHas cucrtema u eé
OTJenbl. OBOJIIOLMOHHOE YC/IO)KHEHHEe CTPOeHUs] HEepBHOM CUCTeMBbl Yy J>KMBOTHBIX. OT[esnbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX >XUBOTHBIX. Pediekc u pednekropHas ayra. besycnoBHble u
yCJIOBHBIE pedieKChl.

I'ymopanbHas perymsuyss W SHZIOKPHHHAs CUCTeMa >KMBOTHBIX U uesioBeKa. Keressl
SHJOKDUHHOW CHCTEMbl W HMX TOPMOHBI. [leiicTBMe TOpMOHOB. B3aMMOCBsI3b HepBHOU U
5H/IOKpPHMHHOM cucteM. ['unoTanamo-rumnogusapHas cucrema.

JeMoHcTparum

[Toptper: N. I1. I1aBnoB.

Tabmuipl 1 cxembl: «OAHOK/IETOYHBbIE BOZOPOCIN», «MHOTOK/IETOUHBIE BOJOPOCTN»,
«bakrepum», «IIpocrermue», «OpraHbl LBETKOBbIX pacTeHUl», «CHUCTeMbl OpraHOB
TO3BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKOMbIX», «TKaHU pacTeHH»,
«KopHeBble cucrembr», «CtpoeHuwe cTe0si», «CTpoeHHe JHMCTOBOW TIUIACTUHKNY», «TKaHU
JKUBOTHBIX», «CKesieT yesoBeka», «[luijeBapurenbHasi cucreMa», «KpoBeHOCHas cucrema»,
«/IpixatenpHast cucrema», «HepBHasg cucrema», «Koxa», «MpeblllleyHasd CUCTEMa»,
«BblenuTenbHas cucTteMa», «OHJOKPHUHHAsA cucTema», «CTpoeHue MblULpD», «VIMMyHUTET»,
«Ku11eyHomosocTHele», «CxemMa NMUTaHUSI pacTeHuil», «KpoBeHOCHble CHCTeMbl [T03BOHOUHBIX
JKUBOTHBIX», «CTpoeHue ruzipel», «CTpoeHue IjiaHapuu», «BHyTpeHHee CTpOoeHue [O0K[eBOro
yepBsi», «HepBHasi cucrema poib», «HepBHas cuctema ssrymku», «HepBHas cucrema
npecMbIKawOUxcsa», «HepBHasg cucrema nrul», «HepBHasg cuctema MJ/IEKONMUTAIOLIAXY,
«HepBHas cuctema uesioBeka», «Pedekc».

Ob6opyzoBaHue: CBETOBOW MHMKPOCKOI, MHKpOIperapaThl OJHOKIeTOYHbIX OPraHU3MOB,
MUKpOIIperapaThl TKaHel, paKOBUHbI MOJITIOCKOB, KOJUIEKLJUM HAaCEKOMBIX, UITIOKOXKUX, KUBbIe
5K3eMIIIpbl KOMHATHBIX PacTeHHH, repbapuy pacTeHHi Pa3HbIX OT/ENOB, BaXKHbIe Mperaparsl
JKUBOTHBIX, CKeJIeTbl TI03BOHOUHBIX, KOJITEKI[UM OeCrI03BOHOYHBIX KMBOTHBIX, CKeJIeT Ue/ioBeKa,
obopy/j0BaHue /1151 IeMOHCTPALIMU MTOYBEHHOT0 1 BO3ZYIIIHOTO MTUTAHUSI PAaCTeHUH, paciIiernieH st
KpaxMana u OeskoB 1of felicTBreM (hepMeHTOB, 060pyjOBaHHe /i/Isl I€MOHCTPALIMH OTIBITOB T10



V3MEpeHUI0 >KU3HEHHOM EMKOCTU JIETrKWX, MeXaHu3Ma [bIXaTe/bHbIX [BWKEHUM, MOJenu
rOJIOBHOI'O MO3ra pa3/IM4HbIX )KUBOTHBIX.

JIabopatopHast paboTa «VI3yueHre TKaHel paCTeHUI».

JIabopatopHast paboTa «/3yueHre TKaHel KMBOTHBIX.

JIabopatopHast paboTa «/3yueHre OpraHoB 1IBETKOBOI'O PACTEHUSI».

Tema 10. PasMHOXKeHMe U Pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BK/IFOUasi BereTaTUBHOE) U MOJI0Boe. Buzibl
Oecrooro pa3MHOKeHHsI: IOUKOBAHKe, CTIOPY/ISILYs, parMeHTarysi, KTOHHPOBAaHKE.

[TonoBoe pa3smHoxeHue. IlosoBble kjeTkW, wid rametrbl. Meho3. Craguu Meno3a.
[ToBeenne xpomocoMm B Mero3e. KpoccuHrosep. brosornueckuii CMbIC Melio3a U TOJIOBOTO
nporiecca. Melos ¥ ero MecTo B )KU3HEHHOM LIMKJ/Ie OpraHU3MOB.

[TpeazapoapiiieBoe pa3putre. ['aMeToreHe3 y >kKUBOTHBIX. [10/10BBIe yKesie3bl. OOpa3oBaHue
Y pa3sBUTHeE MOJI0BbIX KJIeTOK. CriepMaroreHes u ooreHes. CTpoeHHe MOJIOBBIX K/IETOK.

OrmiooTBOpPeHHe W SMOPUOHAbHOE pa3BUTHE >KUBOTHBIX. CriocoObl OTIOJOTBOPEHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHOrenes.

VuavBryanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHO/IOTHS — HayKa O Pa3BUTUU
opranu3moB. MopgoreHe3 — 04Ha U3 171aBHbIX MpobreMm smbprosorun. KoHyengrs MopgoreHoB
u mogeu Mopgoreresa. Ctaauy s3MOpHoreHe3a )XUBOTHBIX (Ha TIpUMepe JIATYIIKH). [IpobieHue.
Turnel apobnenvs. /JeTepMHHHPOBaHHOe H HeqepMHHHPOBAaHHOE ApobsieHwe. biactyia, Thribr
6mactyn. OcobeHHOCTH pOO/eHHsT MJIEKOTIUTAIOIMIUX. 3apObIlieBble JUCTKU (racTpy/IsIus).
3ak/iaZika OpraHoB M TKaHed W3 3apOobIIlIeBbIX JIMCTKOB. B3auMHOe BnusHMe dacTeun
Pa3BUBAIOIIIEr0Cs 3apo/ibiiia (SMOproHanbHas MHAYKLWS). 3aK/Ia/Ka IlaHa CTPOeHHs )KUBOTHOTO
Kak pe3y/bTaT MepapXudyeCcKUX B3aUMOJEHCTBUN reHOB. BimsiHue Ha 3MOpHOHANIBEHOE pa3BUTHE
pa3/nyHbIX (AaKTOPOB OKPY’Karollleld cpefbl.

Poct u pasBuTHe XHMBOTHBIX. [locTaMOpHOHa/mbHBIA mepuof. IIpsmMoe u Hempsimoe
pasButue. Pa3ButHe c MeTamopdo3oM Yy OeCro3BOHOUHBIX M TI03BOHOYHBIX JKMBOTHBIX.
bronoruyeckoe 3HaueHve MPsSIMOTO W HENpsIMOTO PasBUTHS, UX PaclpoCTpPaHeHHe B IPUPOJE.
Tunel pocra >XMBOTHBIX. PakKTOPbl peryisiliMiM pocTa >XUBOTHBIX U 4esnoBeka. Craanu
MOCTSMOPHOHA/IBHOTO Pa3BUTHSI Y JKUBOTHBIX M uesioBeKa. [leprofpl OHTOTeHe3a uesioBeKa.
CrapeHue 1 CMepThb Kak OMOJIOTHYecKue MpoLiecchl.

Pa3mHo)xeHUe 1 pa3BuTUe pacteHuil. ['ameTodut u ciopodut. Meiio3 B )KU3HEHHOM LUKJIe
pactenuii. Obpa3oBaHue Crop B rporiecce Melio3a. ['amerorenes y pactenuil. OmiooTBopeHue 1
pasBUTHE pPaCTUTE/NbHBIX OpraHu3MoOB. [IBOMHOe OIIOLOTBOpPEHHe Y LIBeTKOBBIX DPaCTeHUH.
O6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHW3MBbI pery/siliui OHTOTeHe3a Y paCTeHUU U KUBOTHBIX.

JeMoHcTparm

[Toptpetsr: C. I'. HaBamuH, X. [lInemaH.

Tabmunpl U cxembl: «BereTaTuBHOE pa3MHOKeHUe», «THIbI GeCIio/ioro pa3sMHOKEHUsI»,
«Pa3MHOXeHMe X/IaMUZIOMOHaJbl», «Pa3MHOXKeHHe 3BIJIeHb», «Pa3MHOXeHHWe TUJpbI»,
«Meno3s», «XpoMmocomel», «['amertoreHe3», «CTpoeHue SIWLEKJIETKM U CIIepMaTo30Mza»,
«OcHOBHBIe CcTajuM OHTOreHe3a», «[IpsMoe 1 HenpsiMoe pa3BUTHe», «Pa3BUTHe MaliCKOTr0 JKyKa»,
«PasButue capaHum», «Pa3sBuTve fArymIKW», «/IBOMHOe OIMJIOJOTBOPeHHE Y LIBETKOBBIX
pacreHnii», «CTpoeHHe CeMsH OJHOJOJ/IbHBIX U [IBYAO/BbHBIX pacTeHun», «KU3HEeHHBbIM LUK
MOPCKOH KamnycCTbl», <) KU3HEeHHBIN LUK/ MXa», «)KM3HeHHbIM LUK/ [1allOPOTHUKA», «KW3HeHHbIN
LIVKJI COCHBI».



ObopyzoBaHre: CBETOBOW MUKPOCKOTI, MUKPOIIPeriapaThl SIMLIeK/IeTOK W CIIepMaTO30H/I0B,
Mozesb «LIUK/T pa3BUTHUS JIATYLLIKW».

JlabopatopHass pabGora «lI3yueHHe CTpOEHHs TIOJIOBBIX K/JIETOK Ha TOTOBBIX
MUKpOIIperaparax».

IMpakTuueckast pabota «BrbisiBieHWe TIPU3HAKOB CXO/CTBA 3apOAbIIlIeN TM03BOHOUHBIX
JKUBOTHBIX».

JIabopatopHast paboTta «CTpoeHKe OpraHOB pa3MHOKEHHUs BBICIIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HayKa O HaCJIeICTBEHHOCTH U U3MEHUMBOCTH OPraHN3MOB

VicTopust cTaHOB/IEHUS U Pa3BUTHS TeHETUKH KakK Hayku. PaboTel I'. Mengens, I'. ne ®pus3a,
T. MopraHa. Posib 0TeueCTBEHHBIX YUEHBIX B pa3BUTHH reHeTHKHU. PaboTel H. K. KonbiioBa, H. U.
BaBunoBa, A. H. Benosepckoro, I'. []. Kaprieuenko, FO. A. ®unumnuenko, H. B. Tumodeena-
Pecosckoro.

OcHOBHBIE TeHeTHYeCKHe TIOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, ajule/bHble
reHbl, ajbTepHaTWBHblE IPHU3HAK{, [JOMWHAHTHBIM U peLleCCUBHbIA IIPU3HAK, TOMO3MIOTAa,
reTepo3uroTa, YMCTasl JWHUS, TMOpWAbI, reHoTwr, ¢eHoTur. OCHOBHblE MeTOJbl T€HETHKH:
ruOpH/I0/IOTUUECKUH, IUTOJIOTUUECKH, MOJIEKY/ISIPHO-TeHe THUeCKHUH.

JeMoHcTparjum

[Toptpetsl: I'. Menpens, I'. e @pus, T. Mopras, H. K. Kossnos, H. 1. Basunos, A. H.
benoszepckui, I'. [1. Kaprieuenko, FO. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabmuip! 1 cxembl: «MeTobl reHeTUKI», «CXeMbl CKpeLUBaHHUs».

JlabopatopHas paboTa «/Ipo3oduia Kak 00beKT reHeTUUeCKUX UCCTIeJOBAHUN».

Tema 12. 3akoOHOMEPHOCTH HAC/1e,CTBEHHOCTH

MonorubpugHoe ckperyBanue. [1epBbiii 3akoH MeHzenst — 3aK0H eJMHO0Opa3ust THOpPHUI0B
repBoro nokoJsieHus. [IpaBuno jomMuHMpoBaHus. Bropoit 3akoH MeHzenst — 3aKOH pacilieryieHust
NpY3HaKoB. lluToNOrMyeckre OCHOBBI MOHOTMOPHHOTO CKpeIMBaHWsA. ['MroTe3a UMCTOTHI
ramer.

Anamusupyromjee  ckpemjuBaHue.  [IpoMexyTOuHbIM ~ XapakTep — Hac/leZlOBaHMs.
PaciienieHre Npyu3HAaKoOB MPU HEIOJIHOM IOMUHUPOBAHUMU.

HOurubpupHoe ckpemuBaHue. Tperuii 3akoH MeHzens — 3aKOH He3aBUCHMOTO
HacJeZJ0BaHMs MIPYU3HAKOB. LlUTo0rnyecKke 0CHOBBI JUTHOPUIHOTO CKPeIBaHus.

CuersieHHOe Hac/ie[oBaHre TIpHU3HAKOB. PaboTel T. Moprana. CijerieHHOe Hac/ieloBaHKe
TeHOB, HapyllleHre CLieIUIeHusl MeX/y FreHaMu. XpOMOCOMHas TeOpHsl HaC/1e,CTBEHHOCTH.

leHeTrika mosia. XpOMOCOMHBIM MeXaHH3M Orfpefie/ieHus oja. AyTOCOMbI U TI0JIOBbIe
XpOMOCOMBI. ['OMOraMeTHbII M TeTeporaMeTHbI TOj. I'eHeTWueckass CTPYKTypa ITOJIOBBIX
xpomocoM. HacienoBaHne IpusHaKkoB, CLIEI/IEHHBIX C TI0JIOM.

leHoTWIN Kak LieJIoCTHasi cucrteMa. IlneloTpornusi — MHOKECTBEHHOe [ieliCTBUe TreHa.
MHo)KeCTBeHHbIM anienusM. B3aumogeiicTBue HeasuleNbHbIX T'eHOB. KoMIZIeMeHTapHOCTb.
onucras. [Tommmepusi.

l'eHeTHUeCKMII KOHTPOJb pa3BUTHUS pacTeHUH, J>KUBOTHBIX M 4YeJOBeKa, a TaKxke
(1310/I0rMUeCKUX NPOLeCCOB, NOBeJeHUS U KOTHUTUBHBIX (DYHKLUN. ["'eHeTHuecKre MeXaHU3Mbl
cuMbuoreHesa, MexaHU3Mbl B3aUMOJIENCTBUS «XO03(WH — IapasuT» U «X03SMH — MUKPOOHOM».
['eHeTHUeCcKHe acreKTbl KOHTPOJ/ISI M M3MeHeHHsl Hac/leICTBeHHOW MH(OpMaliy B TOKOJIEHUSIX
KJIETOK U OpPraHu3MOB.

HJemMoHcTparm

IToptpetsr: I'. Menpens, T. Mopras.



Tabnuubl 1 cxembl: «IlepBbiii U BTOPOU 3aKOHBI MeHzens», «TpeTuil 3akoH MeHzens»,
«AHanmusupyolee ckpenjvsaHue», «HerosHoe nomuHrpoBanue», «CrensieHHOe Hac/leloBaHue
TIPU3HAKOB y Apo30dusibi», «['eHeTHKa rosa», «KapuoTur yenoBeka», «Kapuoturl Apo30husbi»,
«Kaprotun ntuub», « MHOXXeCTBeHHBIN a/ljiein3M», «B3aumoiericTBre reHOB».

Ob6opymoBaHMe: MOJeNb [/ JeMOHCTpAIM 3aKOHOB efuHO00Opa3ust THOpPUIOB TepBOTO
MOKOJIEHUsI U paCLelJIeHHsT NPU3HAKOB, MOJeIb [/l [eMOHCTpAalLMy 3aKOHa He3aBUCUMOIO
Hac/aeJj0BaHUsl PU3HAKOB, MOJie/b [/Is1 IEMOHCTPALIMK CLIeIJIEHHOTO Hac/ieJOBaHUsI TPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKpoIipernapar: «/Ipo3odua».

IMpaktuueckast pabora «V3yueHwe pe3y/abTaTOB MOHOTUOPUIHOTO CKPEL[UBAHUS Y
JpO30(UITBI».

IMpakTtuueckast pabora «l3yueHue pe3y/lbTaTOB AUTUOPUIHOTO CKPEL[UBaHUSA Y
JPO30(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHUUBOCTH

BsaumogelicTBue reHoTturia ¥ cpefbl npu GopMupoBaHuM (eHoTura. V3MeHUHMBOCTH
npu3HakoB. KauecTBeHHble W KOJIMUECTBEHHble TPU3HAKUM. Buapl  U3MEHUMBOCTH:
HeHaC/IeICTBEHHAsl U HaC/1eICTBEHHas!.

MoaudukaliioHHass ©3MeHYMBOCTh. Posib cpefibl B (popMUpOBaHMM MOAW(DHKALIMOHHOM
M3MeHYMBOCTA. HopMa peakijuu TNpu3Haka. BapuaiiuoHHBIA psify U BapualMoHHas kpuBasi (B.
VoranHcen). CBoiicTBa MOIUGMUKAIIMOHHON U3MEHUMBOCTH.

leHoTrnuueckasi W3MeHYMBOCTb. (CBOWCTBA TEeHOTUIIMUECKOW W3MEHUMBOCTU. Buabl
TeHOTUTTYeCKOM U3MEeHUMBOCTH: KOMOMHATHBHAs], MyTalJHOHHAsI.

KombuHaTvBHasi W3MeHUHMBOCTb. Mel03 U T0JIOBOM MPOLeCC — OCHOBA KOMOWHATUBHOM
M3MeHUYMBOCTU. P0jIb KOMOMHATUBHOM M3MEHUMBOCTH B CO3/IaHUM FeHEeTUUeCKOTro pa3HOOOpa3ust
B Mpejesax OJHOro BUAA.

MyTaluroHHass W3MEHUYMBOCTb. Buabl MyTaluii: reHHble, XPOMOCOMHBIE, TeHOMHBbIE.
CnoHTaHHble W WHAYLUMPOBAHHblE MYyTaLUMU. flepHble W LUTOIIa3MaTH4YeCKhe MYyTalWu.
ComaTtnueckue W MOJOBble MyTalud. [IpUuMHBI BO3HMKHOBEHMS MyTalMi. MyrareHbl U HX
B/IUSIHME Ha OpPraHW3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOTrO IpoLecca. 3aKOH FOMOJIOTMYeCKUX
psimoB B HacnenctBeHHoOW u3MeHunBocTu (H.M. BaBunoB). BHesinepHas W3MeHUHMBOCTb U
HacC/1e/ICTBEHHOCTb.

OnureHeTHKa U SMHTEHOMHKA, POJIb IUTEHETHYECKHX (PAKTOPOB B HAC/IENOBAHUM H
H3MEHYHUBOCTH (PEHOTHITHYECKUX TIPHU3HAKOB Y OPIraHH3MOB.

JeMoHcTparm

[Toptpertsr: I'. ne ®pus, B. NoranHcen, H. V1. BaBuios.

Tabmuubl 1 cxeMbl: «Buabl u3MeHUMBOCTUY», «MoaudUKalMoHHass W3MEHUHUBOCTHY,
«KombrHaTHBHAst U3MEHUMBOCTEY, «Meli03», «OriooTBopeHue», «I'eHeTHnuecKue 3ab0ieBaHuUs
yenoBeKka», «Buzibl Mmytaruii».

OG6opyoBaHMe: >KMBble W TepOapHble 3K3eMIUIIPhl KOMHATHBIX DPACTeHWH, PUCYHKH
(doTorpaduu) KUBOTHBIX C Pa3/IMUHBIMUA BH/IaMU U3MEHUHUBOCTH.

JTaboparopHass pabora  «McciefoBaHHWe ~— 3aKOHOMEPHOCTeM  MOAMGUKAIMOHHOMN
M3MeHuYMBOCTH. [locTpoeHre BapUaLlMOHHOTO psiJila U BapUALMOHHOW KPUBOW».

IMpakTuyeckast pabora «MyTaruy y 1po30¢usbl (Ha TOTOBBIX MUKDPOTIperaparax)».

Tema 14. I'eHeTiiKa desioBeKa

KapuoTtun uenoBeka. MexzayHapojHasi mporpaMMa HWCC/AeOBaHUS T'eHOMa 4YesioBeKa.
Meto/ibl U3yueHUs] TEHETHKH Ue/IOBeKa: TeHeasloTuYeckuid, O/TM3HELIOBbIN, I[UTOT€HeTHUeCKHUH,
MONYJIALIMOHHO-CTaTUCTUUECKUM, MOJIEKY/ISIPHO-TeHeTuuecKrui. CoBpeMeHHOe OrpejesieHre



reHOTHIIa: [I0JTHOTeHOMHOe CeKBeHMPOBaHye, FTeHOTUITMPOBaHue, B TOM Yucyle ¢ noMouysto [TIP-
aHanv3a. HacnezncrBeHHbIe 3a00/1eBaHys YenoBeKa. | 'eHHbIe 1 XpPOMOCOMHBIe 00J1e3HU UesloBeKa.
bonesHu ¢ Hacne[CTBeHHOW NpeZApacrioOXeHHOCThIO. 3HaueHue MeJULIMHCKONM TeHeTUKU B
Tpe/IOTBPAILeHNH U JIeUeHWd TeHeTUUYeCKUX 3a00sieBaHMI uesioBeKa. MeaWKO-TreHeTHYecKoe
KOHCy/bTUpOBaHue. CTBO/IOBbIe K/IeTKU. [IoHSTHe «reHeTHYecKoro rpysa». JTUYecKue acreKThbl
WCCTIeJOBaHUM B 00/1aCTH pe/JaKTUPOBaHUsI TeHOMA 1 CTBOJIOBBIX KJ/IETOK.

leneTnueckure (akTopbl MOBBILIEHHOW UyBCTBUTE/ILHOCTH UejioBeKa K (PU3UUECKOMY M
XUMHWUYECKOMY 3arpsi3HEHUIO OKpyKarouled cpefpl. ['eHeTHueckass Ipespacriosio’KeHHOCThb
yeJsI0oBeKa K I1aTOJIOTHSM.

JeMoHcTparjm

Tabmunpl 1 cxembl: «Kapuotun uesoBeka», «MeTo/bl U3yueHHs] TeHETUKU Ye/lOBeKa,
«[eHeTnueckue 3ab0ieBaHNs YeTIOBEKa».

INpakTuyeckasi pabora «CocTaB/ieHre U aHalMu3 POJJOCIOBHONY.

Tema 15. Cenekuyisi OpraHiu3MoB

JomMecTukanusa U cesleKUMs. 3apoKJeHWe CejleKIMYM U JoMecTukanuu. Yuenue H. U.
BaBusioBa o LleHTpax MpoucxoXKeHusi 1 MHOroo0Opasusi KyJIbTYPHBIX pacTeHUd. Posb cenekiyu
B CO3/IaHUU COPTOB PACTeHUM U NTOPOJ )KUBOTHBIX. COPT, NOPO/a, IITaMM. 3aKOH F'OMOJIOTHYeCKUX
PSZIOB B Hac/aeACTBeHHOM u3MeHunBOCTU H. V. BaBusoBa, ero 3HaueHuwe /il CeJIeKLIMOHHOU
paboThI.

Meto/ibl CeleKLIMOHHOM paboThl. VICKycCTBEeHHBINH OTOOP: MacCOBBIN U WHAWBUYa/TbHBIMN.
OTarnbl KOMOMHAL[MOHHOM cenekijuM. VcrbITaHWe Mpou3BoAWTesNel Mo notoMcTBy. Otbop 1o
TeHOTHITY C ITOMOLL[BIO OL|eHKH (heHOTHIIa ITOTOMCTBA U 0TOOP TI0 TEHOTUITY C TTOMOII[bIO aHA/IN3a
JHK.

VcKycCcTBeHHBI MyTareHe3 KakK MeTOZ Ce/eKMOHHOW paboThl. PagualiMoHHBIA U
XUMUYEeCKU MyTareHe3 KakK MCTOYHUMK MyTaluuid y Ky/JAbTYPHbIX (JOPM OpraHu3MOB.
Vcrionbp3oBaHre TeHOMHOTO PeAaKTUPOBaHUS U MeTO/I0B peKoMOuHaHTHBIX [THK a1 momyuenust
HCXOJHOT0 MaTepuasa Jjisl CeJIeKLUU.

[TosnyyeHue moOMMIIIONIOB. BHyTpuBHoBasi TUOpUAM3anysa. BIM3KOpOACTBEHHOE
CKpellvBaHue, Ui HHOpuauHr. HepoacTBeHHOe cKpelyiBaHHWe, UM ayTopuauHr. ['etepo3uc u
ero mpuuuHbl. lcronb3oBaHWe rerepo3nca B cenekKuud. OtaanéHHas TUOpUAM3aLys.
[Tpeogonenne Oecriofusi MeXBUAOBBIX THOPHAOB. [lOCTIDKEHUS] CeeKIMM DacTeHull |
JKUBOTHBIX. «3€/16Has peBO/IFOLIUA.

CoxpaHeHWe U H3y4yeHHe T'eHeTUYeCKUX PeCypCOB KY/IbTYDHBIX DAaCTeHUM U UX [JUKHUX
poAuyel Jisi CO3/IaHusI HOBBIX COPTOB M TMOPHZIOB CebCKOXO3SIMCTBEHHBIX KY/IbTYD. M3yueHue,
COoXpaHeHHe H yIpaBJ/IeHHe FeHeTHYeCKHMH PeCypCaMH Ce/IbCKOXO3HCTBEHHBIX H IIPOMBIC/IOBBIX
JKHBOTHBIX B LJeJIAX Y/IVULIeHHS CyLeCTBYIOIHUX H CO3/4aHHs HOBBIX IT0OPOJ, IHHUH H KPOCCOB, B
TOM YHCJIe C IPUMEHEHHEM COBDEMEHHBIX METO0B Hay4YHbBIX HCC/IE4OBAHHUH, ITEPEJOBBIX HAEH H
epCrIeKTHBHBIX TeXHO/IOTHH.

JeMoHcTparm

IToptpetsl: H. 1. BaBunos, 1. B. MuuypuH, I'. [I. Kapnieuenko, II. II. JIykeanenko, b. JI.
Acraypos, H. bopJoyr, /1. K. benses.

Tabmurp! 1 cxembl: «LleHTPBI MPOUCXOXKAEHHUS K MHOT000pa3ust KY/IbTYPHBIX PaCTeHHUI»,
«3aKOH TIOMOJIOTMUECKUX PSiZIOB B HAaC/Ae[CTBEHHOM H3MEeHUMBOCTH», «MeToapl CeleKLun»,
«OTtpanénHas rubpuan3anys», «MyTareHes».

JlaboparopHasi pabora «VI3yueHre COPTOB KY/IbTYPHBIX PacTeHHH W TOPOJ, IOMAIIHHX
JKUBOTHBIX».



JlabopatopHast paboTa «/3yueHrie METO/[OB CETEKI[UM PACTEHUI.

TTpakTueckast pabora «[IpMBHUBKa paCTEHHII».

OkcKkypcust «OCHOBHbIE METOZBI U AOCTVDKEHUs CelleKLMH PAaCTeHH M >KUBOTHBIX (Ha
CeJIeKLJMOHHYIO0 CTaHL[MIO, IJIeMeHHYI (epMy, COPTOMCIBITAaTe/bHBIA Y4aCTOK, B TelIUYHOe
XO035IHCTBO, B 1abOPaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO L[eHTPa)».

Tema 16. BroTexHos0THs ¥ CUHTeTHYecKast GHoorust

OOBeKThl, WCTOMb3yeMble B OHWOTEXHOJIOTWH, — KJIETOUHble W TKaHeBble KY/IbTYpHI,
MHUKDOOPraHM3Mbl, WX XapaKTepUCTHKA. TpafuiioHHas OuoTexHoJOTUsA: XjeOoreueHue,
TIO/TyueHre KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOeme. MUKpobuomoruueckuii cuHTe3. OOBeKThI
MHKPOOHOIOrHUecKrx TexXHoJorvi. [1pon3BocTBO 6enka, aMUHOKHUC/IOT ¥ BUTAMUHOB.

Co3fjaHue  TexXHOJIOTMA M WHCTPYMEHTOB  lleJIeHAalpaB/JeHHOrO0  U3MEHeHusl U
KOHCTPYMPOBaHHsI T€HOMOB C L1eJIbI0 M0/IyYeHHsI OPraHM3MOB U UX KOMIIOHEHTOB, COZlep Kalljux
He BCTPeyarolyecs B Ipupo/ie OMOCMHTeTHYeCKHe MyTH.

Krnertounast nmkeHepusi. MeTozbl Ky/IbTypbl KJIE€TOK U TKaHed pacTeHWM U JKUBOTHBIX.
Kpuobanku. Comaruueckasi rUOpuAM3aldsi U COMaTUUeCKWid 3MOpuoreHes. Vcriosnb30BaHUE
ralviOu/ioB B CelleKLMM pacTeHWW. [lo/lyyeHHe MOHOKJ/IOHA/IBHBIX aHTHTeE. VIcrio/ib30BaHHe
MOHOK/IOHa/IbHBIX H ITOJIHK/IOHA/IBHBIX AHTUTE/ B MeJHuLHHe. VICKyCCTBeHHOe OIVIOJ0TBOPEeHHe.
PeKOHCTpPYyKIMS SIMLEK/IeTOK U KJIOHWPOBaHWe )KUBOTHBIX. MeTo/ TpaHCIIaHTaluK s/ep K/IeTOK.
TexHo/IOTHH ~ 0340pOBJ/IEHHS,  KY/JIbTHBHDOBAHHS H  MHKDOK/IOHa/IbHOTO  Pa3MHOEHHS
Ce/IbCKOXO35THCTBEHHBIX KY/IBTYP.

XpOMOCOMHas M reHHass MHXeHepusi. VICKyCCTBeHHbIM CHHTe3 reHa U KOHCTPyHMpOBaHUe
pekoMm6buHaHTHBIX [JHK. Co37aHMe TpaHCreHHpIX OpraHu3MOB. JIOCTVDKEHHUS U TIePCIIeKTHBBI
XPDOMOCOMHOM W TeHHOW WH)XeHepUH. OKOJOTUYeCKHe W STUYecKre Tpo0JieMbl TeHHOU
VIH)XeHepUU.

MepuiuHckre 6uotexHosioruu. IloctreHoMHast udpoBas MmeauiuHa. [T1P-auarHocTrka.
MeTab0/10MHBII aHa/IN3, TeHOLIEHTPUUeCKHIA aHaIu3 ITPOTeOMa UesioBeKa /I/isi OLIeHKH COCTOSIHUS
ero 37j0poBbsi. Vcrio/ib30BaHMe CTBOJIOBBIX K/IeTOK. TapreTHast Teparnusi paka. 3D-0vonmkeHepus
47151 pa3paboTku GpyHAMeHTaTbHBIX OCHOB MEAWULMTHCKUX TeXHOJIOTH, CO3/IaHHsI KOMITJIEKCHBIX
TKaHel CouyeTaHWeM TEeXHOJIOTHM TPEXMepHOro OMOompuHTHHTA M cKaddonauHra s pereHus
3a/ja4 [epCOHaIM3MPOBAHHON MeIUL[VHBI.

Co3paHe BEKTODHBIX BAaKIMH C Iiefbi0 obecriedeHWsi KOMOWHMPOBAHHOM 3allfUTHI OT
Bo30yauteneli OPBU, ycTaHOB/eHHEe MOJIEKY/ISIPHBIX MeXaHW3MOB (yHKIMoHupoBaHus PHK-
CoZiepsKall[iX BUPYCOB, BBI3BIBAIOIIMX 0CO00 OmacHble 3a00/1eBaHNs UeioBeKa U )KUBOTHBIX.

JeMoHcTparm

Tabmuper u cxemsl:  «Vcrmonb3oBaHWe  MHKPOOPTaHM3MOB B TPOMBIIIJIEHHOM
MPOU3BO/CTBe», «KileTouHas UHXXeHepus», «I'eHHas UH)XKeHepUus».

JTabopatopHast paboTa «/3yueHrie 00beKTOB OMOTEXHOIOT .

IpakTuueckas pabota «ITomyueHre MOJIOUHOKHUC/IBIX TTPOYKTOB.

OkcKypcust «BUOTeXHOJIOTHS — Ba)KHEHIIIasi TPOU3BOAUTE/IbHAsT CHJla COBPEMEHHOCTH (Ha
OMOTeXHOIOTYeCKOoe TIPOM3BO/ICTBO)».

11 KITACC

Tema 1. 3apoxeHre 1 pa3BUTHE 3BOTIOLMOHHBIX Npe/|CTaB/IeHHi B 6romoruu
JBoJroLMoHHas Teopus Y. JlapsuHa. I1peAnocsUIKU BO3HUKHOBEHUs JapBuHU3Ma. 2K13Hb
Y HayyHas JedarenbHOCTh Y. [lapBuHa.



[Bwxyine cwibl 3BoJOIMM  BugoB 10 Y. lapBuHy (BbICOKasi WHTEHCHBHOCTb
Pa3MHOKEHHsI OpPraHM3MOB, HAC/e[CTBeHHas W3MeHUYMBOCTh, Oopbba 3a CyljecTBOBaHWUe,
€CTeCTBEHHBIN U UCKYCCTBEHHBIM 0TOOD).

Odopmiienne cuaTeTndeckoit Teopun 3omoruu (CTD). HelfrpaibHasi TeOPHST SBOTIOLUM.
CoBpeMeHHasi 3BOJIIOLIOHHAsT OMO/OTHSI. 3HaueHWe SBOJIIOL[MOHHOM TeopuH B (JOPMUPOBAHUM
eCTeCTBEeHHO-HayYyHOW KapTHHbI MUpa.

JeMoHcTparm

[Toptpetsl: Apuctotesns, K. Jlunnen, XK. B. Jlamapk, 3. XK. Cenr-Unep, XK. KroBbe, Y.
HapsuH, C. C. UetBepukos, U. U. llImansraysen, k. XongenH, . K. benses.

Tabmuuel u cxembl: «Cuctema »uBou mipupozbl (1o K. JIuxaHero)», «JIeCTHHUIA >KUBBIX
cyigects (1o JIamapky)», «MexaHn3M (pOpMUPOBaHUS TIPUCTIOCOO/IEHNI Y PACTeHHH U JKUBOTHBIX
(o Jlamapky)», «KapTa-cxema mapiuipyta myreiiectBust U. JlappuHa», «Haxogku Y. [TapBrHay,
«®opmbl 60pbOBI 3a cyriecTBOBaHUe», «[Iopopl romybeii», «MHoroobpasue KyIbTYPHBIX (hOpM
KamycTel», «[lopofpl JOMalIHMX >XMBOTHBIX», «Cxema obOpa3oBaHusi HOBBIX BuoB (mo Y.
HapBuHy)», «CxemMa COOTHOLIEHHUS] JBIKYIIMX CHJI 3BOMIOLMKY», «OCHOBHBIE TIOJIOXKEHHS
CUHTeTUUeCKOU TeOPUU SBOJIFOLIUM».

Tema 2. MUKPO3BOJTIOIS ¥ €€ Pe3y/IbTaThl

[Tonynsuust Kak 3/1eMeHTapHas eAuHHWLa 5BomOLMH. CoBpeMeHHble MeTO/bl OLIeHKU
reHeTUYeCKOT0 Pa3HO00pasusi M CTPYKTYPhI MoMysiuuii. Vi3aMeHeHue reHO(OH/ja MOMY/ISILIMN KaK
3/1IeMeHTapHOe 3BOJIIOLIMOHHOE sBjIeHMe. 3aKOH IeHeTWUueCcKoro pasHoBecus [Dx. Xapau, B.
BatiiHbepra.

OnemeHTapHble (aKTOpPhl (ABMKYIIME CHJIBI) SBOMIOUMHA. MyTal[MOHHBIN IpOIiecc.
KombuHaTiBHasi n3MeHUMBOCTb. [lpelic reHOB — Cily4yaiiHble HeHanpaB/ieHHbIe U3MeHEeHH s YaCTOT
annenedt B momnyasiusx. JddekT ocHoBaTens. IP@ekr OyTbII0UHOro ropJbiika. CHHXKEHHe
TeHeTHYeCKOro pasHooOpasus. MPHYHHBI U CIeCTBHA. IIposB/ieHne s¢gpekra gperipa reHoB B
bospImIHX M MajabIX romynagHgx. Mwurpaipi.  M3omAuusi momymsuuyi: - reorpaduueckast
(mpocTpaHCTBeHHast), buosioruueckas (PernpoAyKTHBHas).

EcrecTBeHHbI1 0TOOpP — HampaBssitomuii (akrtop 3Bosorud. PopMbI  eCTeCTBEHHOTO
orbopa: [ABWKYILUH, CTaOWIM3UPYIOIIWMA, Pa3pbIBAIOIIUN (JU3pYNTHUBHBIN). [lo0BOM OTOOD.
Bo3HMKHOBeHUe U 3BOJIFOL{MS COLJMA/IBHOTO TIOBe/IeHHs KUBOTHBIX.

[Tprcrocob/ieHHOCTh OpPraHW3MOB KaK pe3y/lbTaT MUKPO3BOIOLWH. BO3HUKHOBeHHe
TIpYCTIoCcob/ieHni y opraHnu3MoB. ApoMopdo3bl ¥ uaroafanTanyu. [Ipumepsl pucnocobiennii y
OpraHu3MoB. Mopdosiornueckre, (GHU3NOJOTHUECKHe, OMOXUMHUYECKHe, TIOBeJjeHUeCKHe.
OTHOCHTENBHOCTB MPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Buz, ero kpurepuu u CTpyKTypa. BujooOpa3oBaHue Kak pe3yabTaT MHKPO3BOJIOLIAH.
W3onsumsi — kmroueBo (akrtop BupooOpazoBanus. I[lyTu u criocoObl BuUg000pa30BaHUS:
asnnonatpuueckoe (reorpaduyeckoe), CUMIATpUUecKoe (9KOJOTUYECKOE), «MTHOBEHHOE»
(mosumonan3atys, THopuau3anys). MTensHOCTb SBOMIOLMOHHBIX TIPOL[ECCOB.

MexaHn3Mbl (HOPMUPOBaHUST OMOIOTHYECKOTO pasHOOOpasusl.

Posme  3BOOIIMOHHOW OWoOnOTMM B pa3pabOTKe HAyYHBIX METOZOB COXpaHeHUs
6ropa3HooOpasusi. MUKPO3BOMIOLMS ¥ KO3BOIOLMS TIAPa3sHUTOB M WX X03sieB. MeXaHWU3MbI
(hopMHUpPOBaHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CII0cOObI OOpPBOBI C Heli.

JeMoHcTparm

[Toptpetsr: C. C. UeTBepukoB, 3. Mawup.

Tabmurpl 1 cxeMbl: «MyTalMOHHAs U3MEHUMBOCTLY, «IloMy/IsIIMOHHAsT CTPYKTypa BU/a»,
«Cxema mposiBieHuss 3akoHa Xapau—BaitHOepra», «/IBUXKYIMe CHBI  3BOJIFOLIANY,



«3JKosoruueckasi M30JsLMsl TMOMy/sLUil ceBaHCKOW Qopenu», «[eorpaduueckass W30/sLUSA
JTUCTBEHHUI[bl CUOUPCKOM UM JIMCTBEHHMIIBI JaypCKoi», «IIomy/sIliMOHHbIE BOJHBI UACTI€HHOCTH
XUIITHAKOB M JKepTB», «CxeMa [eHCTBUSI ecTeCTBeHHOro 0TOopa», «®opmbl 6opnbOBI 3a
CYLL|eCTBOBaHUE», «IHAyCTpUAaTbHbBIN MeJIaHU3M», «7KuBble HCKOIIaeMble»,
«[ToKpOBUTE/BLCTBEHHAs! OKpacka >KUBOTHBIX», «[Ipeayrpexkiaromjasi OKpacKa >XHUBOTHBIXY,
«®Du3nosornueckre aganrtanun», «I[Iprcrnoco6/eHHOCTh OPraHU3MOB U €€ OTHOCUTETHbHOCTEY,
«Kpurepun Buga», «Bupabl-gBoMHUKM», «CTpyKTypa BuZa B Tipupoje», «CrocoObl
BulooOpasoBanms», «['eorpadmueckoe  BHAOOOpa3oBaHWe TPEX BUJOB  JIAHZBILIEH»,
«3JKomornueckoe BHUI000pa3oBaHHEe BUJOB CHUHUIP, «Ilonuraouabl pacTeHHii», «KamycTHO-
peZieuHbIid TUOPU.

O6opyznoBaHue: repbapyy pacTeHHi, KOJ/UIEKIIMHM HaCeKOMbIX, uydesa MTUL] U 3Beped C
NpUMepaMy Pa3/IMuHBIX TPHUCIIOCOOIeHNI, uyuesia MTHUL] U 3Beped pasHbIX BUJOB, repbapuu
pacTeHH 6/IM3KUX BUIOB, 00pPa30BaBIIMXCS Pa3/TMUHBIMU CITIOCOOAMHU.

JlaboparopHast paboTa «BrisiB/ieHre U3MEHUHUBOCTH Y 0CO0el OIHOTO BUa».

JIaboparopHast pabora «IlpucriocobneHusi OpraHM3MOB M UX  OTHOCUTE/bHAsS
11e/1eC000pa3HOCTH.

JIaboparopHasi paboTa «CpaBHeHHe BHIOB 110 MOP(OTOTHIeCKOMY KPUTEPUIO».

Tema 3. Makpo3BO/IIOLUS U 8 pe3y/bTaThl

Metop! n3ydyeHrst Makpo3BoIroLMU. [laneoHToI0rnyeckre MeTo/ibl U3y4eHus SBOJIIOLINN.
[TepexosHble (hOpMBI U (pUIOTeHETUYECKHE PS/ibl OPraHU3MOB.

buoreorpaduueckue MeToAbl u3yueHusi 3BomoLMM. CpaBHeHWe ¢ropbel U (hayHbl
MaTeprKOB U 0CTPOBOB. broreorpaduryeckue ob1actv 3emnu. Buapl-3HA€MUKH U PEJTUKTHI.

OMOprosioruueckie ¥ CpaBHUTETbHO-MOPQOIOrHUecKre MeTOZbl M3y4YeHHs! 3BOJIOLIUH.
['eHeTHyeckre MexaHU3MBbI 3BOJIIOLIMM OHTOT€He3a U IIOSBJIEHHs 3BOJIFOLMOHHBIX HOBILIECTB.
["'omosorruHble ¥ aHasOrMuHble OpraHbl. PyarMeHTapHble Oprasbl U aTaBU3Mbl. MoJieKy/sipHO-
reHeTUYecKde, OWOXMMUYeCKMe U  MaTeMaTHueckre MeTOJbl H3y4YeHUs  SBOJIFOLUU.
I'omosnornunsle reHbl. CoBpeMeHHbIe MeTO/ibl IOCTPOeHHsT (PUIOTeHeTUYEeCKUX [1epPeBbeB.

XPOMOCOMHBIE MyTaLlUX U 3BOJIIOLUSI T€HOMOB.

OOmme 3akOHOMepPHOCTW  (TIpaBW/a)  3BOMKOUWW.  [IpHHIJHIT ~ CMEHBI  ()VHKIJHH.
HeobpatumocTs 3BosOLMH. AZlanTUBHAs pasualis. HepaBHOMEPHOCTh TEMIIOB BOJIFOL[HH.

JeMoHcTparm

[Toptpetsl: K. M. Bap, A. O. KoBanesckuit, @. Mronnep, 3. ['ekkesb.

Tabmurpl 1 cxembl: «DuUMOreHeTUUECKUNA PsAf, JIOMAAN», KAPXeonTepUKC», «3Bepo3yobie
siepb», «Creronedanbr», «Punnodurb», «CeMeHHbIE MAIOPOTHUKWY», «buoreorpaduueckue
30HbI 3emmn», «Jlpeiid KoHTHMHEHTOB», «PenukTe», «HadanbHble CTaguu SMOPHOHATBHOTO
pa3BUTHS TTIO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMUHbIE Y aHA/IOTUYHbIE OPTaHbl», «PyIrMeHTbI»,
«ATaBu3MBI», «XpPOMOCOMHBIE HAOOpHI Ye/lOBeKa W INMMIIaH3e», «['JlaBHble HarpaBJIeHHUs
3BomoLMN», «O0I11e 3aKOHOMEPHOCTH SBOJTIOL[UI».

ObopyzoBaHue: KOJUIEKIMW, repbapuy, MY/sDKH HMCKOTaeMbIX OCTaTKOB OPTaHU3MOB,
MYJISDKU TOMOJIOTUYHBIX, aHa/lOTMYHBIX, PYAWMEHTapHbIX OPraHOB W aTaBU3MOB, KOJUIEKLIUU
HAaCeKOMBIX.

Tema 4. ITporcxoxkeHre 1 pa3BUTHE XXU3HU Ha 3emiie

HayuHble THMOTe3bl TIPOMCXOXKAEHUSI XM3HM Ha 3emsie. AOHoreHe3 W TAHCIIEPMUSL
[oHayuHble TIpe/CTaBAEHHS O 3apOXKAEHWM >KW3HU (KpealyoHu3M). ['MmoTes3a MOCTOSIHHOTO
CaMO03aposKIeHUs )XU3HU U eé ornposepxeHue ornbitaMu ®. Penu, JI. Criasinadiany, JI. Ilacrepa.
[TpoucxokjeHre XU3HU U aCTPOOHOJIOTHSI.



OcHOBHBIe 3Tamnbl HEOPraHWYeCcKoU 3Bo/ouru. [InanetapHas (reosoruueckas) BOJFOLNS.
XuMuyeckasi 3BOMOLMsS. AOHOTeHHBIM CHHTe3 OpraHHYeCcKMX Bel[eCTB W3 HeOpraHWYecKHX.
OmnbiT C. Muinepa u I'. FOpu. O6pa3oBanue rmoimmMepoB u3 MoHOMepoB. KoallepBaTHasi rumoresa
A. . OnapuHa, rumoresa mnepBudyHoro OynboHa [Ik. XoszeliHa, reHeTWuecKasl Turioresa I
Ménnepa. Pubo3umsi (T. Uek) u runotesa «mupa PHK» Y. I'unbepra. ®opmupoBadre MmemOpaH
Y1 BO3HUKHOBEHME TIPOTOKJIETKH.

Uctopus 3emsm u meronpl eé wusydyeHus. lVIckoraemble oOpraHhuyeckue OCTaTKH.
leoxpoHosioruss u €€ MertoAbl. OTHOcUTesibHasE W abCOIOTHAsi  TeOXPOHOJIOTHSI.
['eoxpoHoI0rMYecKas LIKaja: 30Hbl, 3pbl, IEPHUO/BI, STIOXU.

HauvanpHble 3Tanbl opraHvueckou 3Bosonuu. [TosiBieHMe M 3BOJIOLUS NEPBBIX KJIETOK.
OBosronysi Metabosmusma. Bo3HMKHOBeHHe mepBbiX 3KocucTeM. CoBpeMeHHble MHKPOOHbIE
OUMOTUIEHKM KakK aHajaor TMepBbiXx Ha 3emsie coobirectB. CrtpomarosuThl. [IpoKapuoThl U
3YKapHOTHI.

[TpoucxoskeHre 3yKapuoT (CUMOHOTreHe3). DBOJIIOIMOHHOE TPOUCXO’K/IeHUe BUPYCOB.
[TponcxokgeHrne  MHOTOK/IETOYHBIX  OpPraHu3MoB. BO3HHMKHOBeHHWe  OCHOBHBIX  TpyNI
MHOT'OKJIETOYHBIX OPTraHNU3MOB.

OCHOBHBIe S5Tamlbl 3BOJIOLIMM BBICIIMX pacTeHHil. OCHOBHble apoMOp(o3bl pacTeHUH.
Beixog pactenuit Ha cyiy. [TosiByieHre CTTIOPOBBIX PaCTeHUM U 3aBOeBaHMe UMM Cyld. CeMeHHbIe
pactenus1. [IpoucxoxeHre 1jBeTKOBbIX paCTeHUM.

OcCHOBHbIe STanbl 5BO/IOLMH >KUBOTHOrO Mupa. OCHOBHble apoMOp(03bl >KHBOTHBIX.
Bengckas ¢dayHa. KemOpuiickuii B3pbIB — IMOsIB/IEHHI€ COBPEMEHHBIX THIIOB. [1epBbie XOpAOBBIE
)KUBOTHBIe. JKU3Hb B BOZie. DBOJIIOLIMS TIO3BOHOUHBIX. [IporicxoxaeHrue aMmpuOuii U pernTuini.
[MpoucxoxxaeHre MeKONMUTaOLWMX W nOTull. [IpuHuMn kaoueBoro apomopdosa. OcBoeHue
6ecr103BOHOUHBIMH 1 TI03BOHOYHBIMU >)KUBOTHBIMH CYIIIH.

PasBuTue xu3HU Ha 3emJie MO 5paM U Mepuojiam: apxeu, MpOTepo30H, Maneo3ou, Me3030H,
KaitHo30. Ob11jast XapaKTepyCTHKa K/IMMaTa ¥ Teo/IornyecKrx rporjeccos. [losiBiieHye 1 pacLBeT
XapaKTepHBIX OPraHM3MOB. YTyie00pa3oBaHHe. €ro yCIOBUSI U B/IWSHHE Ha Ta30BbI COCTaB
aTMocQepsl.

MaccoBble BbIMHMpaHMsI — 3KOJIOTMUYECKMEe KPW3UChI npouuioro. IlpuuvHel u cnepncTeus
MacCOBbIX BbIMUpaHUW. COBpeMeHHBIM JKOJIOTUYeCKUN KpuU3uc, ero ocobeHHocTH. [Tpobsiema
coxpaHeHus1 OMopa3Hoo0pa3us Ha 3emie.

CoBpeMeHHas cUCTeMa OpraHMYeckoro mupa. IIpuHLMIEI K1accU(UKaluu OpraHU3MOB.
OcHoBHBIe CHCTeMaTH4YeCKUe IPYIIbl OPraHu3MOB.

JeMoHcTparm

IToptpetsr: @. Penn, JI. Cnannanuanu, JI. ITacrep, . 1. Meunukos, A. Y. OnapuH, XK.
XonpeiH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema orbitTa @. Pegu», «Cxema ombita JI. ITactepa 1o u3ydeHUro
camMo03apoyK/ieHust >Ku3Hu», «Cxema omnbita C. Muinepa, I FOpu», «3Tamnbl HeopraHU4YecKoi
3BoJIFOLIUM», «['e0XpoHOOrMUecKas Iikana», «HauanbHble 5Tanbl OpPraHWYeCKOM SBOIOLIANY,
«Cxema 00pa3oBaHus 3yKapHOT IyTéM cuMbuoreHesa», «Crctema >KUBOW MprUpoAb», «CTpoeHue
BUpyCca», «ApomMop¢o3bl pacTeHui», «PunHMopUTBI», «OJHOK/IETOUHbIE BOZJOPOCIN»,
«MHOrOK/IeTOYHbIE BOJIOPOCTN», «Mxu», «[lanmopoTHukn», «I'0/l0CEMeHHbIe pPacTeHUs»,
«Opranbl 1IBETKOBBIX pacTeHWi», «Cxema pas3BUTHS >XMBOTHOIO MHpa», «Apomop¢o3bl
JKUBOTHBIX», «IIpocrelimue», «KuiieyHonosocTHele», «Ilnockue yepBu», «UjieHUCTOHOTHE»,
«PbI0BI», «3eMHOBO/HBIE», «[IpecMbikaromuecss», «IITULB», «MJeKomuTaromme», «Pa3BUTre
JKU3HU B apxeMcKoul 3pe», «Pa3BUTHe >KU3HU B TMPOTEPO30MCKOM 3pe», «Pa3Butue >KHU3HU B



T1a/1e030MCKOU 3pe», «Pa3BuUTHe )KM3HU B Me3030MCKOU 3pe», «Pa3BUTHe )XKU3HU B KaWHO30MCKOU
spe», «CoBpeMeHHasi CCTeMa OpraHN4eCcKOro MUpa».

ObopyznoBaHue: repbapuy pacTeHW pa3IMUHbIX OT/E/OB, KOJJIEKLIMM HAaCeKOMBIX,
B/IQKHbIe TperapaTbl >XUBOTHBIX, PaKOBUHbI MOJUIFOCKOB, KOJUIEKLUM HWIJIOKOXKUX, CKeseThl
M03BOHOUHBIX JKMBOTHBIX, uUyyeja NTUL] W 3Bepeld, KOJIJIEKLUM OKaMeHesoCTel, TOJie3HbIX
VICKOTIaeMbIX, MY/ISDKA OpPraHWYeCKUX OCTaTKOB OPraHU3MOB.

BupryanbHast JjaboparopHas pabota «MogenvpoBaHue OIBITOB Musiepa—FOpu 1o
M3yueHWI0 aOMOTeHHOTO CUHTe3a OpPraHWuYeCcKUX COeIMHEHUH B TIePBUYHOM aTMocdepe».

JlabopatopHast pabGota «/3yueHWe | OMNMCAaHWE WMCKOMAEMbIX OCTaTKOB JIPEBHUX
OpraHv3MOB».

INpakTuueckas pabora «l13yueHre ocobeHHOCTeN CTPOEHHs PACTeHHUI Pa3HBIX OT/E/IOBY.

IMpakTuyeckast pabora «l13yueHre 0coOEHHOCTEN CTPOEHUSI O03BOHOYHBIX KUBOTHBIXY.

Tema 5. [IponcxoxieHre yeioBeKa — aHTPOIIOreHe3

Paszpenbl 1 3ajaun aHTpOIIOI0TUU. MeTo/ibl aHTPOITIOJIOTUH.

CraHoB/eHMe TpeJCTaB/JeHUd O TPOUCXOXJEHUM uesioBeKa. PeyurvosHble BO33peHHS.
CoBpeMeHHbIe HayyHble TEOPUH.

CxopcTtBO yesoBeKa € )KMBOTHbIMU. CHcCTemMaTHyeckKoe —TI0JIO’KEHMe — uesioBeKa.
CBujieTenbCTBa CXO/ICTBA Ue/lOBeKa C JKUBOTHBIMHM. CpaBHUTeIbHO-MOP(OIOrnyecKye,
sMOpuosiornyeckue, (pr3nos0ro-6MoXuMHUecKre, ToBeJeHueckde. OTaWuMs YesoBeKa OT
JKUBOTHBIX. [IpsIMOXOJKZieHre M KOMIL/IeKC CBsI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHe rOJI0BHOTO
MO3ra ¥ BTOPOW CUTHa/TbHOW CUCTEMBI.

Iewxytpe cuibl (hakTophl) aHTpoOIIOTeHe3a: OHooTuyeckre, couranbHable. COOTHOLIIEHHEe
OroJIOrMYeCcKUX U COLMaIbHBIX ()aKTOPOB B aHTPOTIOTEHe3e.

OcHOBHBIE CTaZi aHTpOTIoreHe3a. PaHHNe yesioBeKOoOpasHble 00e3bsiHbI (ITPOKOHCYIIBI) U
paHHUe TIOHTH/IbI — O0IIMe TpeIKh ueloBeKoOOpa3HbIX 00e3bsiH U JTH/[el. ABCTPa/IONUTEKN —
[IByHOTHe TipeJku Jyofeld. YenoBeK yMmesblii, TepBble M3rOTOBJ/IeHUS Opyauil Tpyzja. YenoBek
TIPSIMOXO/ISIIIIIA 1 TIePBBINA BBIXOJ /IOl 3a mipezenbl AQpuku. UesoBek reii/jeib0eprckuii —
00Iui1 IpefloK HeaH/1epTabCKOTro YeoBeKa 1 yenoBeka pa3yMHOro. YesioBeK HeaHZiepTaibCKUi
KaK BH/J JIFOJeH XOJIOAHOro KiauMarta. UenoBeK pa3yMHbI COBPEMEHHOI'O THIIA, [€HHUCOBCKHUM
yeJI0BeK, 0CBOeHHe KOHTUHEHTOB 3a npeZiesiaMu A¢puku. [TaneoreHeTrka v naseoreHOMUKa.

OBOJIIOIMSI COBPEMEHHOT0 4YesoBeKa. EcCTeCTBeHHBIN OTOOD B TMOMy/SLMSX UYeloBeKa.
MyTaimoHHbIN npoiiecc U nonumMopdu3m. [lonynsiijMoHHbIe BOHBI, /peiid reHoB, MUTpaLvs U
«3¢deKT ocHOBaTe/Is1» B MOMY/SILUSIX COBPEMEHHOT'0 Ye/loBeKa.

YenoBeueckre packl. IToHsTrie o pace. Bosblive pacel: eBporieougHas (eBpa3suiicKas),
aBCTpasio-HerpougHasi (9KBaTopuaibHasi), MOHro/ougHasi (a3MaTCKo-aMepuKaHCKas). Bpemst u
NyTH paccejieHUs uejoBeKa 1m0 IulaHeTe. EjauWHCTBO uyenoBeueckux pac. HayuHas
HEeCOCTOSTeNbHOCTh pacu3Ma. I1pucriocob1eHHOCTb YenoBeKa K pa3HbIM YC/IOBUSIM OKPY KaroLjei
cpeabl. Bnusinve reorpaduueckoi cpesbl M Apeiida reHOB Ha MOPGOJIOTHIO M (PU3HOJIOTHIO
Yesi0BeKa.

MeXAUCLUIIMHAPHbIE MeTOAbl B Gu3nuyeckoii (OMO/IOrMYeCKOi) aHTPOIIOJ/IOTHH.
OBOJIIOLIMOHHAsl ~ @HTPOIOJIOTMS Y Ta/le0aHTPONOJIOTHS  Ye/lOBeUeCKMX  MOMYJISALIUM.
BuoconmanbHble  UCC/eloBaHWS — NpPUPOAbI  4YerioBeka.  VcciiefioBaHMe — KOSBOJIOLIMA
O10JIOTMUECKOTO U COLMANbHOTO B Ue/IOBEKe.

JeMoHCTparm
[Moptpetsr: Y. dapBuH, JI. JIuku, . 5. Porunckuii, M. M. I"'epacumoB.



Tabmunpl ¥ cxembl:  «MeToAbl aHTPOMOJIOTHW», «['OJIOBHOM MO3T 4YeslOBeKa»,
«YesnoBekooOpa3Hble 00e3bsiHBI», «CKeneT ye/oBeKa U CKeJleT IIMMIIaH3e», «PyauMeHTBl U
aTaBU3MbI», «JIBIKYyIllMe CWIbl aHTpPOMOreHe3a», «3JBOJIOLMOHHOE [IPeBO  UejioBeKa»,
«ABcTpanonuTek», «HenoBek ymesnbii», «HenoBeK NMpIMOXOJALMN», «[IeHUCOBCKUA Ye/IOBeK»
«Heangepranbiip», «KpoMaHboHIb», «[Ipeiku uesoBeka», «3JTarbl 3BOJIIOLUM Ue0BeKa»,
«Pacsl yesoBeka».

O6opyzoBaHMe: MY/ISDKA OKaMeHesIoCTeld, TIpeJMeTOB MaTepHaIbHOM KY/IbTYPhI MPeJKOB
yesioBeka, penpoaykiuu (pororpacduu) KapTuH ¢ MUGOIOTHIeCKUMU U OMO/IEMCKUMU CHOXKeTaMU
TIPOMCXOJK/EeHUs1 uesioBeKa, (oTorpadyu HaxOJOK MCKOIaeMbIX OCTaTKOB YesioBeKa, CKeJieT
yesioBeKa, MOZle/ib yepera 4yesjioBeKa M yeperna ILIMMIIaH3e, MOJe/lb KWACTH YesloBeKa U KUCTU
LIMMIIaH3e, MOZeJIi TOpca MpeIKOB UesloBeKa.

JlabopaTtopHas pabota «/3ydyeHrie 0coOeHHOCTel CTPOeHHUs CKesleTa YesloBeKa, CBS3aHHbBIX
C IPSAMOXOXK/IeHHeM».

IMTpakTuueckast pabota «lI3ydyeHre 3KOOrMYeCKUX a/jalTalivii uesoBeKa».

Tema 6. Dxo/10THs — HayKa 0 B3aMMOOTHOIIEHUSIX OPTaHU3MOB U Ha/IOPraHU3MEHHBIX CUCTEM
C OKpy)Karomeii cpenoit

3apok/ieHue W pa3BUTHe 3KoyioTuu B TpyAax A. ['ymbosbara, K. @. Pymee, H. A.
CeeprjoBa, J. I'ekkensa, A. Tencmu, B. H. CykauéBa. Pa3genbl ¥ 3ajauu 3Kogoruu. CBs3b
5KOJIOTUH C APYTUMU HayKaMHU.

Metogap! sKkosoruu. IlosieBble HabmofeHUsI. DKCIIEPUMEHTHI B 9KOJIOTWH: TIPUPOJHbIE U
naboparopsble. MozieMpoBaHye B 3KOJI0THH. MOHUTOPHHT OKpY)KaroIlel Cpe/ibl: JIOKaIbHbIMH,
pervoHabHBIA U r7100aTbHBIN.

3HaueHWe 35KOJIOTMYeCKUX 3HAHWM [/Is1 4YesloBeKa. JKOJIOTMYeCKOe MHPOBO33peHHe Kak
OCHOBa CBfI3e€M YeyioBeueCcTBa C MpUpojor. POpMHUpOBaHHE SKOJIOTUUECKOW KYJIbTYpbl U
5KO0JIOTMYeCKOM IPAMOTHOCTHY HaCeJIeHusl.

JeMoHcTparm

[MToptpetsl: A. T'ym6onbar, K. @. Pynbe, H. A. CeBepuios, D. I'ekkenb, A. Terncm, B. H.
Cykaués.

Tabnmuupbl U cxeMbl: «Pasfenbl skomorum», «MeToapl IKosmoruu», «CxeMa MOHUTOPUHTA
OKpY)KaroLer Cpefibl».

JlaboparopHast paboTta «/13yueHre MeTO/IOB SKOJIOTUUECKUX UCC/IeI0BAaHUI».

Tema 7. Opranu3Mel 4 cpefja 0OUTaHUS

OKosiornueckre  (akTopbl YW 3aKOHOMEpPHOCTM UX JelctBus. Knaccudukaiys
9KOJIOTUUECKUX  (hakTopoB:  abuoThueckue, OHOTUUeCKWe, aHTpororeHHele.  O6mMe
3aKOHOMEPHOCTH JIeHCTBHUS 9K0/Ioruueckux (aktopos. ITpaBuio munumyma (K. Inpenresns, FO.
JInbux). ToslepaHTHOCTb. DBPUOMOHTHBIE H CTEHOOMOHTHBIE OPraHU3MBbI.

AbuoTtnueckue aktopel. CBeT Kak KOJIOTHUECKUH (akTop. JleficTBre pa3HbIX y4aCTKOB
COJTHEYHOTO CIeKTpa Ha OpraHu3Mbl. JKOJIOTWYECKHWe TPYMMbl PAaCTeHWHd W >KUBOTHBIX TI0
OTHOLIEHUIO K cBeTy. CUrHaibHas poJib cBeTa. @OTONepruou3M.

TemmnepaTypa Kak 3Kojoruueckuii c¢akrop. [lelicTBMe TeMmrepaTypbl Ha OpraHU3MBI.
[TolKuIoTepPMHBIE ¥ TOMOMOTEPMHBIE OPTaHU3MbI. OBPUTEPMHbIE U CTEHOTEPMHBIE OPTaHH3MBI.

Biia)kHOCTb KakK 3KoJoruueckuii dakrtop. IIprcriocobieHust pacTeHUid K TOAJepKaHHI0
BoZiHOrO OanaHca. Krmaccudukaiyss pacTeHMid TI0 OTHOIIEHHIO K Bojie. [Ipucriocobsenus
JKUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEeXXUMA.



Cpeabl 00WTaHMS OPraHWU3MOB. BO/IHAsl, Ha3eMHO-BO3YIHAas, TOYBEHHas], TJTyOMHHas
TIOATIOUBEHHAsl, BHYTPHOpPraHn3MeHHas. PU3MKO-XuMHUeckre 0COOeHHOCTH cpes; OoOWTaHus
opranu3MoB. [TprcrnocobeHnst OpraHrM3MOB K >KU3HH B Pa3HBIX CpeJiax.

Bronornueckre putmbl. BHelHye 1 BHyTpeHHHe pUTMbL. CyTOUHBIE U TOAUYHbIE DUTMBI.
I[Tpurcroco6/1eHHOCTh OPraHU3MOB K Ce30HHBIM U3MeHEeHUsIM YC/IOBUM >KU3HH.

’KuzHennole ¢opMbl opraHu3moB. [ToHsiTue 0 kKu3HeHHOU (opme. JKusHeHHbIe (HOPMBI
pacTeHuii. /iepeBbsi, KYCTapHUKH, KYCTapHHYKWA, MHOTOJIETHHE TpPaBbl, OJHOJETHWE TPaBhl.
JKuzHeHHbIe (OPMBI JKUBOTHBIX: THUAPOOHOHTHI, TeO0OHMOHTHI, a3pOOMOHTHL. (OcoOeHHOCTH
CTpOeHUst U 00pa3a >KU3HU.

Buotnuecknie  ¢akToppl. Buapl  OMOTMUECKMX  B3aMMO/EMCTBUI:  KOHKYpEeHLWs,
XUIIHAYeCTBO, cCiMOM03 U ero ¢opmel. [TapasuTism, Kooreparys, MyTyaau3M, KOMMeHCalIn3M
(KBapTUPAHTCTBO, HaxyleOHWYecTBO). HeTpoduueckrie  B3auMOZeWCTBUS  (TOMMYECKHe,
dopuueckue, dabpuueckue). 3HaueHWe OMOTUYECKUX B3aWMOJIEHCTBHMN [/Isl CYILECTBOBAHUS
OpraHu3MOB B cpefie o0uTaHus. [IpUHIIUT KOHKYPEHTHOTO UCK/TFOUeHUsI.

JeMoHcTparm

Tabmuibl U cXeMbl: «DKoJornudeckre (akTopb», «CBETOBOHM CHEKTP», «OKOJIOTHYecKue
I'PYIIIbI )KUBOTHBIX 110 OTHOIIEHHIO K CBeTY», «TeroKpoBHbIe )KUBOTHbIE», «XO0JI0/JHOKPOBHbIE
JKUBOTHBIe», «®DH3M00TUYeCKre alalTaliuil >KUBOTHBIX», «Cpesibl 00UTaHUS OpPraHHU3MOBY,
«buonornueckre putMbI», «Kr3HeHHbIe (GOPMBI pacTeHH», «)Kru3HeHHbIe (HOPMbI )KUBOTHBIX»,
«IJKOoCHCTeMa IIMPOKOMCTBEHHOTO Jjieca», «JKOCHCTeMa XBOWHOro jeca», «Llemy mutaHus»,
«XwumHnyectBo», «[lapasutusm», «KoHkypeHLus», «Cumbnos», «KommeHcamuzmy.

OGopyaoBanue: repbapuy pacTeHWA W JKMBOTHBIX, TPHUCIIOCOO/IEHHBIX K BIIHSHHUIO
Pa3IMUHBIX  JKOJIOTWYeCKUX  (DaKTOpoB, repbapuul  CBeTOMIOOMBBIX, TEHeMOOWBBIX U
TEHeBBIHOC/IMBLIX pacTeHWH, CBETOMOOMBBIE, TeHeMOOWBbIE W TEeHEBBIHOC/IVBbIE KOMHATHBIE
pacTeHwusi, rep6apyy 1 KOJIJIEKLIAH TeT/I0/TF00UBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBBIX paCTEHUH,
yyuesa NTUL] W 3Bepeill, repOapyy pacTeHWH, OTHOCSIIMXCS K rurpoduram, Kcepodutam,
Me30(rTaM, KOMHaTHbIe PAaCTeHUsI JAHHBIX TPYIII, KOJIJIEKLIMY KMBOTHBIX, OOMTAIOI[MX B Pa3HbIX
cpefax, TrepbapuMi ¥ KOJ/JIEKLIMM pPacTeHWM U JKMBOTHBIX, 00/1a/jalolX 4YepTamu
TIPUCTIOCOO/IEHHOCTH K CEe30HHBIM HM3MEHeHWsIM YCIOBHM JKU3HH, repbapyuyd W KOJIIeKLWH
pacTeHUi ¥ )KUBOTHBIX Pa3/IMUHBIX )KU3HEHHBIX ()OPM, KOJJIEKLIMK KUBOTHBIX, YUaCTBYIOIUX B
pa3nMuHbIX OMOTHUECKUX B3aUMO/|eCTBHSIX.

JIaboparopHasi paboTta «BrIsiB/ieHUe TIPUCIIOCOOIeH I OPraHU3MOB K BIIHSIHUAIO CBETa».

JlabopatopHasi pabGoTa «BbisiBlieHWe TIpUCTIOCOOTEHUH OPraHU3MOB K  BJIMSIHHIO
TeMITepaTypbI».

JlaboparopHasi paboTa «AHaToMHYeckre OCOOEHHOCTH pAacTeHWH U3 pasHbIX MeCT
oOuTaHUs».

Tema 8. DKos0THs BUZOB U MOMYJISALIA

OKOJIOTUYeCcKre XapaKTepUCTUKU Monymsaud. Ilomynsanus Kak Ouosiorueckasi cucrema.
Ponbk HEOJHOPOJHOCTU cpefibl, (GH3NUeCKUX OapbepoB M 0COOeHHOCTel OHOIOTWHM BHWIOB B
(hopMHpOBaHMY MPOCTPAHCTBEHHOW CTPYKTYPBI Momnysitiii. OCHOBHBIE TOKa3aTey MOy IS
YKMCIEeHHOCTh, TUIOTHOCTb, BO3pacTHasi U TIONOBasi CTPYKTYPA, PO’KAAaeMOCTb, TPUPOCT, TeMIT
pocTa, CMEPTHOCTb, MUTPALUsI.

OKoJiornueckasi CTpyKTypa mnomynsiuu. OIjeHKa YMC/IeHHOCTH MOMy/siud. JuHaMuKa
TIOTTY/ISALMU U e€ pery/siuys. bruotnueckuil moTeHMan nonyssinuyd. MoenpoBaHie JUHAMHUKH
nonynsuyuu. KpuBble pocTa umcieHHOCTH monynasiuu. KpuBble BbDKMBaHMS. Perymsius



YUCAEHHOCTU TMOMY/SLMA: posib (PAaKTOPOB, 3aBUCSLIUX M He 3aBUCSLIUX OT IJIOTHOCTH.
OKkosiornueckue crpareruu BUoB (r- u K-crparerun).

[Tonstue 006 »3Ko/IOTHUECKOW HUIe BUAA. MectoobutaHue. MHOromepHasi MoO/Jeb
skostiornueckor Hum k.M. XarumHcoHa. Pasmeps! 5kosornueckor HuLM. IloteHianbHas u
peayiM30BaHHasl HULLIM.

Bup kak cucrema nonysnsuyid. Apeansl BUJOB. Buipl M MX JKHM3HEHHble CTpaTeruu.
OKO/IOrMuecKrie 5KBUBAJIeHTHL.

3aKOHOMEPHOCTH TIOBeJleHWs] M MWIpalMd J>KUBOTHBIX. bBuosiormueckue uWHBasuu
Yy>KepoJHbIX BU/IOB.

JeMoHcTparjm

[Toprpet: [Ix. Y. XaTunHCOH.

Tabmurpl U cxeMbl: «IKOJIOTUUECKUEe XapaKTePUCTUKU MOMy/siun», «I[IpocTpaHcTBeHHast
CTPyKTypa mnomnymsaiuu», «Bo3pacTHele mnupamuzbl nonyaagumn», «CKOpPOCTb —3acesleHuUs
MOBEPXHOCTU 3eMJ/IM pa3/IMuHbIMM OpraHusMamm», «Mogenb skosorudyeckon Humm k. .
XaTynuHCOHAa».

Ob6opygoBaHue: repbapuu pacTeHUH, KOJUTEKIIUN )KUBOTHBIX.

JIaboparopHast paboTta «IIprcrioco6iennst ceMsiH pacTeHHH K pacCesieHuIo».

Tema 9. Okos0rust co00IL|ECTB. DKOJIOTUUECKHUEe CUCTEMBIL.

Coo0ijecTBa opraHu3MoB. buorjeHo3 u ero cTpyktypa. CBsI3M MeX[y OpraHu3MaM# B
ouoreHo3e.

OkocucremMa Kak OTKpbiTas cucreMa (A. k. Tencim). ®PyHKIMOHaNbHBIE OIOKH
OpraHvM3MOB B 3KOCHCTeMe:. TpPOAYLIeHTbl, KOHCYMEeHTbl, pefyLeHTbl. Tpoduueckre ypOBHHU.
Tpoduueckue 1enu U cetd. AGUOTHUECKHe OJIOKU 3KOCUCTeM. [IOUBBI M Wbl B 9KOCHCTEMaX.
Kpyrosopor BeljecTB 4 NIOTOK SHEPTUX B IKOCUCTEME.

OcHoBHbIe NOKa3aTean 3K0CUCTeMbl. buomacca u npogykiys. JK0/I0ru4eckre nmupamMu/ibl
yrices1, GMOMacChl ¥ SHEPTUH.

/unamuka skocucreMm. Karactpoguueckue nepectporiku. ®@aykTyayuu. HaripaBiieHHble
3aKOHOMepHbIe CMeHbI COOOIIecTB — CyKieCcCHMH. IlepBUYHbIE W BTOPDUYHBIE CYKL[ECCHM W UX
NPUYMHBL.  AHTPOTIOTeHHbIE BO3[€MCTBUSI Ha Cykrneccud. KimmakcHoe — cooOirecTBo.
Bropa3Hoo6pasue 1 MoTHOTa KPYrOBOPOTA BeIeCTB — 0CHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupopHble 3KOCUCTEMBI. JKOCHCTEMBI 036p M peK. SKOCHCTeMbI MOPEH H OKEaHOB.
OKocHuCTeMBI TYH/P, JIECOB, CTEIEH, ITYCTIHb.

AHTpONOreHHble  3KOCHUCTEMBI.  Arpo3kocucTteMma. ArpoueHo3. Pasnuuus Mexay
AHTPOIIOreHHbIMY U MPUPOSHBIMU 3KOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypbOo3kocucTeM. ['opojckast dsiopa u dayHa.
CuHaHTpomnuM3aLusi ropofckol (ayHel. buosornyeckoe ©  X034lCTBEHHOE 3HaueHHUe
arpo3KOCHCTeM U YpPOOIKOCHCTEM.

3aKOHOMepHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aUMO/IeMCTBHI OPraHW3MOB B 5KOCUCTEMaXx.
Posb KackagHoOro sghgpekta u BHIOB-3JHEPHUKATOPOB (K/FOUEBBIX BH/OB) B (DYHKIJHOHHPOBAHHH
sKocHcTeM. TlepeHOC SHepPruy W BelecTB MeXJy CMeXHBIMM 3KOCHMCTeMaMH. Y CTOMYHMBOCTb
OpraHu3MOB, TMONY/IALMU W IKOCUCTEM B YCJIOBUSIX eCTeCTBEHHbIX W aHTPOIIOTeHHBIX
BO3/1eHCTBUM.

MexaHu3Mbl  BO3J€HCTBHS 3arpS3HEHHH PpA3HBIX THIIOB HA CyOOPraHH3MEHHOM,
OpraHU3MEHHOM, MOMNY/IAJHOHHOM H 35KOCHCTEMHOM YDOBHSX, OCHOBBI 35KO/IOTHYeCKOIO
HOPMHPOBAHHs aHTPOIIOT€HHOIO BO3JeHCTBHA. MeTo[0/10riss MOHUTOPHUHIA eCTeCTBEHHBIX U
AHTPOIIOreHHBIX IKOCUCTEM.



JeMoHCcTpanuu

[Toptper: A. [Ix. TeHC/m.

Tabsuipl 1 cxembl: «CTPyKTypa OHoLIeHO3a», «DKOCHCTEMA HITMPOKOIMCTBEHHOTO JIeca,
«3JKocucTeMa XBOWHOTO Jjieca», «®yHKIMOHA/IbHBIE TPYMITbI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopoT BeljecTB B 3KocucTeme», «Ilemu mwmrTaHus (macTOWINHAs, JIE€TPUTHAs)»,
«3JKonoruueckast TMpaMu/ia gucesn», «IK0JIoruuecKasi mipamMmuia 6uoMacchl», «DKO0ruuecKast
nvpamu/a sHeprun», «ObpasoBaHue 6osoTa», «IlepBruHas Cykiieccust», «BoccTaHoBeH e ieca
TI0C/Ie MojKapa», «OKocHucTemMa 03epa», «ArporeHos», «KpyroBopoT BelljeCTB U [TOTOK SHePruu B
arpoiieHo3e», «IIpumepsl ypOO3KOCHUCTEM.

O6opynoBaHue: repbapyuy pacTeHWM, KOJUIEKI[UM HAaCeKOMBIX, uydesia TNTHUI] U 3Bepew,
repbapuu Ky/bTyPHBIX U AUKOPACTYIIUX PaCTeHUH, aKBapUyM KakK MO/Ie/Tb SKOCHCTEMBI.

IMpakTuueckas pabora «VI3yueHre u onrcaHre ypOO3KOCHCTEMBI».

JIaboparopHast paboTta «lI3yueHne pa3HOOOpa3usi MeIKMX MOUBEHHBIX WIEHHCTOHOTUX B
Pa3HBIX IKOCUCTEMAX.

OKCKypcusi «JKCKypCUsi B TUITUYHBIA OuoreorieHo3 (B AyOpaBy, Oepe3HsK, e/IbHUK, Ha
CYXOZ0/TBbHBIN WM TIOMMEHHBIH JTyT, 03epo, 60/10T0)».

OKCcKypcust «DKCKYPCUst B arpo3KoCHcTeMy (Ha T0Jie UK B TeTUVIMYHOE XO3SICTBO)».

Tema 10. Brocdepa — riobambHas s3KocucTeMa

buocdepa — obmieriaHeTapHast 060/l0uKa 3eM/M, T7ie CYL[ECTBYeT WM CYIeCTBOBasa
JKU3Hb. Pa3BuTHe TipezicTaBieHuii o buocdepe B Tpyzax 3J. 3tocca. Yuenue B. V. BepHazckoro o
ouocdepe. Obsactu 6uocdeps U eé coctaB. JKrBoe BelllecTBO Orochepsl U ero GyHKINH.

3aKOHOMEPHOCTHU CylecTBOBaHus 6uocdeprsl. OcobeHHOCTH OHOChephl Kak r100aapHON
JKOoCHCTeMbl. [[uHamMuueckoe paBHOBecwe B Ouocdepe. KpyroBopoTbl BelecTB W
OuoreoxuMHueckue UK/IbI (yraepo/a, a3oTa). PUTMUUYHOCTD siBNieHuid B 6uocdepe.

3oHaneHOCTE Ouocdepsl. TToHsTHE 0 6romMe. OCHOBHBIE OHOMBI CYIIIM: TYH/pA, XBOWHbBIE
7leca, CMelllaHHbIe W IIMPOKOJIMCTBEHHBIE jieca, CTeNH, CaBaHHbI, MyCThIHUA, TPOTIMUECKHe Jieca,
BBICOKOTOPbs. KnMMar, pacTUTe/TbHbINA U )KUBOTHBINA MUP OMOMOB CyILIH.

CTpykTypa 1 GYHKIHS KUBBIX CUCTEM, OTIeHKa MX PeCypCHOT0 TIoTeHIMasa U brochepHbIx
GbyHKIMIA.

JeMoHcTparm

[Toptpetsl: B. Y. BepHagckuii, 3. 3rocc.

Tabmupl u cxembl: «['eochepsl 3emmm», «KpyroBopoT a3ota B mpupoe», «KpyroBopor
yriepojia B rpupo/ie», «KpyroBopoT KHCI0poZa B Tpupoze», «KpyroBopoT Bo/jpl B MIPUPO/IE,
«OcHoBHBIe 6OMBI Cyr», «Kmmatuueckue mosica 3emmn», «TyHzapay, «Taiira», «CMmeliaHHbBIH
nec», «InpoKoIMCTBeHHbIN /lec», «Cremnb», «CaBaHHa», «[1ycTbiHI», «Tponuueckuii aec».

Ob6opygoBaHMe: TepbapvK pacTeHUH Pa3HBIX OMOMOB, KOJIJIEKIIH YKUBOTHBIX.

Tema 11. YesioBek U OKpy>Katomiasd cpejja

OKOJIOTUUeCKHWe KPWU3UChl W WX TMPUUYMHBL. Bo3jelicTBHe denoBeka Ha Ouocdepy.
3arpsisHeHue BO3/ylLIHOM cpefibl. OXpaHa Bo3/Ayxa. 3arpsi3HeHre BOJHOU cpeibl. OxpaHa BOJHBIX
pecypcos. Paspyiienue noyssl. OxpaHa NOYBEHHbIX peCypCoB. M3MeHeHKe KuMmara.

AHTpOMOreHHOE BO3/IeMCTBHEe Ha PACTUTe/IbHBIN U XKUBOTHBIM MUP. OXpaHa pacTUTE/IbHOT'O
YU KUBOTHOrO Mupa. OCHOBHbIe MPUHIMITEI OXpaHbl npupojbl. KpacHble kHuru. Ocobo
oxpansiemble rpupozHbie Tepputopun (OOIIT). BoTaHHuecKre cafibl ¥ 300/I0TMUeCKHUe TTapKu.

OCHOBHbBI€ TIDUHIIUIIBI YCTOWUYMBOTO Pa3BUTHSI Uesl0BeUeCTBa M TIPUPOABI. ParioHanbHOe
MPUPOZIOTIO/Ib30BaHe W COXpaHeHWe OHoJsioriyeckoro pasHooOpazust 3emsm.  OO6iue



3aKOHOMEPHOCTH T/I00a/TbHBIX SKOJIOTMUeCKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOT0 Kpr3nca
Y ero BeposITHbIE T0C/Ie/ICTBUSI.

Pa3BuTve MeTOZ0OB MOHWTOPUHIA pa3BUTHSl OMNAaCHbIX TEXHOTEHHbIX IPOLIeCCOB.
CucreMHble HCC/TEOBAHHSA I1€pexoja K pecypcocbeperaroijeli H KOHKYPEHTOCIIOCOOHOH
sHepreruke. bruosorugeckoe pasHoobpaswe u bropecypcel. HaypoHa/bHpIe HHOpMALJHOHHBIE
cHCTeMbI, ObecriequBaromjie JOCTYI K HHQOPMAL[HH 110 COCTOSHHIO OT/AE/bHBIX BHJOB H
skocrcreM. OCHOBBI 3KOPeabH/TATAL[HH 3KOCHCTEM H CITOCOO0B 6OPhOBI C OGHOIOBPEXJEHHIMH.
PekoHCTpYKIJHS MOPCKHX H HAa3€MHBIX 3KOCHCTEM.

JeMoHcTparm

Tabmumpl ©  cxembl: «3arpsisHeHHe aTMoc(depwr», «3arpsisHeHWe THUAPOChepbI»,
«3arpsi3HeHre TTOUBbI», «[TapHUKOBBIH 3(heKT», «Ocob0 0XpaHsieMbie TPUPO/HBIE TEPPUTOPUI,
«Mogenu yripaB/isieMoro Mupa.

O6opynoBanue: dhotorpadur OXpaHseMbIX paCTeHUH U )KUBOTHBIX KpacHOM KHUTH Poccuiickoit
®enepanuy, KpacHOM KHUTH pervoHa.



IIJTAHUPYEMBIE PE3YJIbTATEI OCBOEHNA ITPOI'PAMMEBI I10O BUOJIOT'A HA
YPOBHE CPEJJHEI'O OBIIEI'O OFPA30OBAHUA

[TnanupyeMble pe3y/nbTaThl OINMPAIOTCS Ha Bejyllye LieJieBble YCTAaHOBKU, OTPaKaroL{WH
OCHOBHOM, CYIIIHOCTHBIM BK/Ia/] M3yuaeMOU MPOrpaMMbl B Pa3BUTHE TMUHOCTH 00yJaroIerocs,
WX CMoCOOHOCTH C UCTIOIb30BaHHEM 000py[0BaHKeM 1ieHTpa 00pa3oBaHus «Touka pocTa.

JIMYHOCTHABIE PE3YJIbTATHI

®I'OC COO ycraHaB/muBaeT TpeOOBaHWS K pe3y/ibTaTaM OCBOEHHUSI OOYyYarOlUMUCS
MIpOrpaMM CpeZiHero o01rero o6pa3oBaHus: TMYHOCTHBIE, MeTarpeMeTHbIEe U TpeIMeTHbIE.

B cTpyKType NMUYHOCTHBIX pe3y/bTaTOB OCBOEHHs MPOTPaMMBI 10 OWOJIOTUH BbI/le/IeHbI
CJIeiyIOIIe  COCTABJISIIOIIME.  OCO3HaHWe OOyJaroIUMHUCS  POCCHHCKOW  TPaKIAaHCKOH
WUJIeHTUYHOCTU — TOTOBHOCTH K CaMOPAa3sBUTHIO, CaMOCTOSITEJIbBHOCTU U CaMOOINpe/esIeHu!IO,
Ha/myue MOTHBayuH K OOyueHWIO OWOJIOTHM, I[Je/TeHArpaB/eHHOE pA3BHTHE BHYTPEHHHUX
yOe)XZieHHid IMYHOCTH Ha OCHOBE KJTFOUEBBIX LIEHHOCTeH M MCTOPUUYECKUX TPAJWLIMN Pa3BUTHS
O10/I0rMUeCKOT0 3HaHUSI, TOTOBHOCTh H CITOCOOHOCTH 00 YUarOLXCsl PYKOBOZACTBOBATHCS B CBOEH
JleATeIbHOCTH 1[eHHOCTHO-CMBICTIOBBIMHM YCTaHOBKAaMH, TPUCYIIIMMHU CHUCTeMe OHOIOTHYecKOoro
o0pa3oBaHusl, Ha/THYHe IIPABOCO3HAHHS YKOTIOTUIECKON KY/IbTYPbI, CIIOCOOHOCTH CTaBHTH €A 1
CTPOMTH KV3HEHHBIE I1JIaHbL.

JINYHOCTHBIE Pe3ynbTaThl OCBOEHUS MPOrPaMMBbI 10 OMOJIOTHUH [JOCTUTAlOTCSl B €IUHCTBE
yueOHOM M BOCIHUTATeTbHOU /eSTeTbHOCTH B COOTBETCTBUM C TPAAMULMOHHBIMUA POCCHICKUMU
COLIMOKY/IbTYPHBIMHM, UCTOPUYECKHMU U AYXOBHO-HPaBCTBEHHBIMU LIeHHOCTSIMM, NPUHSATHIMU B
o0IjecTBe TpaBW/aMd W HOpPMaMy TOBeIEHHWS] M CIIOCOOCTBYIOT TpoOLieccaM CaMOIIO3HaHWUS,
CaMOBOCITMTaHUSI U CaMOpa3BUTHs, Pa3BUTHUsS BHYTPeHHel MO3ULMU JIMYHOCTH, NIaTPUOTU3MA U
YB&KEHHs K 3aKOHY U IPaBOIOPSZKY, Ye/JOBeKy TpyJa M CTapliemMy ITOKOJIEHWIO, B3aMMHOI'O
yBaKeHusi, 0Oepe)KHOr0  OTHOIIeHWs] K  KYJIbTyPDHOMY Hacjeful0 W TPaJULIUsSM
MHOT'OHALIMOHA/ILHOT0 Hapoa Poccurickor @efepaniyiv, NpyUpo/ie U OKpY Karolllel cpefie.

JIn4HOCTHBIE pe3y/ibTaThl OCBOEHHsT yueOHOTo mpegmera «BHOOrHs» AODKHBI OTPaXKaTh
TOTOBHOCTh U CITOCOOHOCTH 00YyYaroIMXCsi PyKOBO/ICTBOBATbCSI C(POPMHUPOBAHHOW BHYTpPEHHEH
MO3WLMeN JIMYHOCTH, CHUCTEMOM LIeHHOCTHBIX OpWeHTali, ITO3UTUBHBIX BHYTPEHHUX
yOe)xzieHuid, COOTBETCTBYIOIIMX TPAAWL[MOHHBIM LEHHOCTSIM POCCHHCKOTO  OOILecTBa,
pacivpeHye JKU3HEHHOTO OIbITa U ONbITa JedaTe/lbHOCTH B IIpoLiecce peanv3alyyd OCHOBHBIX
HarpaBJ/IeHUY BOCIIUTATeIbHOM 1eATe/IbHOCTH, B TOM YHC/Ie B YaCTH!

1) rpaXaaHCKOTO BOCTIUTaHUS:

cOpMHPOBAaHHOCTh TPAKAAHCKOM mO3WIMK  OOydJaromierocsi Kak akTHBHOTO W
OTBETCTBEHHOT0O UjieHa POCCHUICKOro 00IIecTBa;

OCO3HAaHME CBOMX KOHCTUTYL[MOHHBIX TpaB M O0O0s3aHHOCTel, yBakKeHHWe 3aKOHAa U
TNIPaBOIIOPSIKaA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU [ieaTe/IbHOCTU TIPH CO3[JaHHMU y4eOHbIX TIPOEKTOB,
pelieHNH yueOHBIX U 1T03HABATE/IBHBIX 3a/1a4, BHITIOTHEHUH OHOIOTMYeCKUX SKCIIepUMEHTOB;

CIMOCOOHOCTE  OTIpeZieNIATh COOCTBEHHYIO TO3MLIMI0 TI0 OTHOIIEHWI0 K SIB/IEHUSIM
COBPEMEHHOM JKHU3HU U OObSCHSTSH eé;

yMeHHe VUMTbIBaTb B CBOMX /IHCTBUSIX HEOOXOJMMOCTb  KOHCTPYKTHBHOTO
B3aMMOZIeHICTBUS JIFOZel C Pa3HbIMU yOe)XAeHUsIMU, KY/IbTYPHBIMU LIEHHOCTSIMU 1 COLIMATbHBIM
TI0JIOKEHHUEeM;



TOTOBHOCTb K COTPYZHUUECTBY B IIPOL[eCCé COBMECTHOTO BBLITIOJTHEHUS YueOHBIX,
NO3HaBaTeNbHbIX W HWCC/Iel0BaTe/bCKUX 3a/lay, YBa)KUTENbHOTO OTHOLIEHHSI K MHEHHIO
OTIMOHEHTOB TPY 00CY)KA€HUH CTIOPHBIX BOTIPOCOB OHMOJIOTMUECKOTO CO/IepyKaHMUs;

TOTOBHOCTb K 'YMaHWTapHOU U BOJIOHTEPCKOMH /1eITe/IbHOCTH,

2) IaTpPHOTHYECKOTO BOCITUTAHUST:

chOpMHPOBAHHOCTh POCCUMCKON IPaXKAaHCKOW WEHTUYHOCTH, TTaTPUOTU3Ma, YBaXKeHUS K
CBOEMYy HapoJy, YyBCTBa OTBETCTBEHHOCTHM Mepef; PoAWHOW, TOPAOCTHA 3a CBOW Kpau, CBOIO
PopvHy, CBOM 513bIK U KyJIbTYPY, MPOLLJIOe U HACTOsIlL{ee MHOTOHALIMOHAIbHOT0 HapoZa Poccuy;

L|eHHOCTHOE OTHOLIIeHNe K IPUPOJHOMY Hac/Ie/Iut0 U MaMsATHUKAM [PUPO/IbI, JOCTKEHUSIM
Poccuu B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSIX, TPY/ZE;

CIOCOOHOCTH OLIEHUBATH BKJIa/| POCCUHCKUX YUEHBIX B CTAHOBJIEHHE 1 pa3BUTHE OUOJIOTHH,
TIOHUMAaHHWSl 3HaueHWs: OWO/IOTMM B TI03HAHMM 3aKOHOB TIPUPOJIbI, B JKM3HMA UelOBeKa |
COBpPEMEHHOr0 00I11ecTBa;

uieiiHast yoexx[EHHOCTb, TOTOBHOCTH K CTY’KeHHIO U 3aujure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyn0y;

3) yXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHMe TYXOBHbBIX L|eHHOCTeM POCCUKMCKOT0 Hapo/Ja;

Cc(OpMHPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHMS, STUYECKOI0 [IOBe/IeHN;

CIOCOOHOCTH OLIEHUBAThH CUTYAL[MIO ¥ IPUHUMATh OCO3HaHHbIE PellleHtsl, OPUEHTUPYSICh Ha
MOpa/bHO-HPABCTBEHHbIE HOPMBI U 1|eHHOCTHY;

0CO3HaHHe JTMYHOTO BK/Ia/ja B IOCTPOEHHe YCTOMUMBOTO OyayIIero;

OTBETCTBEHHOEe OTHOLIEHHe K CBOUM POJUTESIM, CO3/JaHUI0 CeMbU Ha OCHOBE OCO3HAHHOTO
NIPUHSATHSA LIEHHOCTel CeMeiHOM KU3HM B COOTBETCTBUH C TPAJULIMSIMU Hapo0oB Poccuy;

4) 3CTeTHYeCKOro BOCITUTAHMS:

5CTeTUYeCKOe OTHOLIEeHHe K MHUPY, BKJIFOUasi 3CTETUKY ObITa, HAYUHOTO U TEXHUUYECKOTO
TBOPUECTBA, CIIOPTa, TPY/ia, 00II|eCTBEHHBIX OTHOLIEHUH;

MOHMMaHH1e 5MOLMOHAIbHOTO BO3/|eMCTBHS )KUBOM ITPUPO/IbI U e€ 1|eHHOCTH;

TOTOBHOCTb K CaMOBBIP&)KEHUIO B PpasHbIX BUJAX MCKYCCTBA, CTpeMJIeHHe MpOSIBISATh
KayecTBa TBOPYECKOU JIMUHOCTH;

5) ¢usuueckoro BocrmTaHus, (OPMHUPOBaHUSI KYJLTYPHI 3J0POBbS M 3MOLIMOHAIBLHOTO
Onaronosyqusi:

NOHMIMaHWe U peav3arysi 3[0pPOBOTO U Oe30macHOro obpasa >KU3HU (30pOBOe THTaHUe,
cobsrofieHre TUTMeHNYeCKUX TMpaBWI U HOPM, COalaHCMPOBAHHBIN PEXUM 3aHSTUH U OTAbIXA,
peryasipHasi ¢u3UyecKass aKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (hPM3UUeCKOMY U TICUXUUYECKOMY 3/|0POBBIO;

MOHMMaHHe I[eHHOCTH TIpaBWI WH/WBHYalbHOTO W KOJUIEKTUBHOTO 0e30macHOro
TIOBeJIeHUs] B CUTYaLUsAX, YTPOXKatOIIKX 3/J0POBbIO U JKU3HU JIIOJIeH;

OCO3HaHWe TIOC/Ie/[CTBUM W HETPHSATHs BpeJHBIX NpUBbIYeK (yrioTpebsieHUs! aiKorouis,
HApKOTUKOB, KypeHHs1);

6) TpyZI0BOrO BOCITUTAHMS:

TOTOBHOCTh K TPY/Y, OCO3HaHHe I[JeHHOCTU MacTepCTBa, TPyAoobue,;

TOTOBHOCTb K aKTHBHOM JleATe/IbHOCTH TeXHOJIOTMUeCKOM M COLMaIbHOM HarpaB/IeHHOCTH,
CMOCOOHOCTh MHULIMMPOBATH, M/IAHUPOBATh U CAMOCTOSITETBHO BBITIO/IHSTH TaKyIO [1eITe/IbHOCTb;

VHTepeC K pa3/MuHbIM cdepaM MNpodecCUOHaNbHON JesiTe/IbHOCTH, YMeHHe COBepIIaTh
0CO3HaHHBIH BbIOOp OyAyILei podeccuu U peannu30BbIBaTh COOCTBEHHbIE )KM3HEHHbIE T1JIaHbl,



TOTOBHOCTh M CMIOCOOHOCTb K 00pa30BaHUI0 U CaMO00OpA30BaHUIO HA TIPOTSHKEHUU BCer
)KU3HU,

7) 5KOJIOTHUECKOTO BOCITUTAHHS:

5KOJIOTUYeCKH 1ieslecoo0pasHoe OTHOILIeHHe K TPUpo/ie KaK MCTOUHUKY KU3HU Ha 3emiie,
OCHOBe eé CyI[eCTBOBaHUA;

TIOBBIIIIEHe YPOBHSI 3KOJIOTUYeCKOW KY/IbTYPbI: NMpPHUOOpeTeHHe OIbiTa TJIAaHHPOBAHUS
MIOCTYIIKOB Y OL|eHKM UX BO3MOJKHBIX MOC/IeZCTBUI /17151 OKPY’KaroLei cpefpl;

0CO3HaHHe T/I00a/TbHOTO XapaKTepa SK0JIOTHUeCcKUX Mpob/ieM U IyTell UX pelieHws;

CIIOCOOHOCTH UCIO/b30BaTh NpHUOOpeTaemMble MPYU U3yUeHUH OMOJIOTHM 3HAHWS U YMEeHHUS
NpY pelieHWU MpobsieM, CBsi3aHHBIX C paljMOHAIBHBIM TIPUPOZOTIONb30BaHKeM (cobmmozeHre
NpaBUJI TOBe/leHUs] B TPUPOJie, HalpaB/ieHHbIX Ha COXpPaHEHUEe paBHOBeCHUs] B 3KOCHCTeMax,
OXpaHy BUZIOB, 9KOoCcUCTeM, Orocdepsl);

aKTHBHOE HerpusiTUe [eWCTBUM, TPUHOCSALIMX BpeJ, OKpPY)Karollerd MNpPUpPOJHOW Cpeje,
yMeHHe TPOrHO3UPOBaTh HeOJIaronpusTHbIe SKOJIOTHUeCKHe TMOC/IeACTBHS MperpUHIMaeMbIX
JIeMiCTBUM U MpeJoTBpallaTh UX;

Ha/lMyhe Ppa3BUTOrO 5KOJIOTMYECKOTO MBILIIEHHUs,, 5KOJIOTUYECKOM KY/IbTYpbl, OIbITa
JleITefIbHOCTU  5KOJIOTWYEeCKOM  HalpaBleHHOCTH, YMEHUsl DPYKOBOJCTBOBaTbCsi WMU B
M03HaBaTe/IbHOW, KOMMYHUKAaTMBHOM ¥ COLIMA/JbHOM TMpPaKTWKe, FOTOBHOCTH K YYacTHIO B
NIPaKTUYeCKO! /leATe/IbHOCTH 3KOJI0TMYeCKOl HarpaB/eHHOCTH;

8) 1]eHHOCTH Hay4YHOT'0 TTO3HAHUS:

Cc()OPMUPOBAHHOCTb MHPOBO33DEHHS], COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAaykKM U OOIIeCTBeHHOW TMPAaKTHMKH, OCHOBAaHHOIO Ha Juyanore KymlbTyp,
CIIOCOOCTBYIOIIETO 0CO3HAHUIO CBOETO MeCTa B MOJIMKY/IETYPHOM MHDE;

COBepLLIEHCTBOBaHUE S3bIKOBOW U UWTAaTeNbCKOW Ky/IbTYPbI KaK CPeJCTBa B3aUMOJENCTBUS
MeXX/ly JTF0IbMU U [T03HaHWS MUPa,;

NOHMMaHKe crelrd$uKy OMOJIOTUM KaK HayKH, OCO3HAaHHS eé poau B (OPMHUPOBaHUU
paL[MOHA/BHOTO HAyYHOT'O MBIIIEHHs], CO3/JaHWH L|eJIOCTHOTO TIPe/ICTaB/eHHsl 00 OKpY’Karolem
MHpe Kak O e[WHCTBe TIPUPOJbl, UesoBeKa U 00IjecTBa, B TII03HaHWUM TPUPOJAHBIX
3aKOHOMEpHOCTeH U pellieH!H TIpo0sieM CoXpaHeHHs TTPUPO/IHOTO PaBHOBECHS;

yOe)KIEHHOCTh B 3HAYMMOCTH OWOJIOTHM [/11 COBPEMEHHOM IMBU/IM3ALUMM: OOecrieueHust
HOBOTO YPOBHSI pa3BUTHSI MeAWLMHBI, CO3/jaHHe TePCIeKTUBHBIX OWOTeXHOIOTHH, CIOCOOHBIX
peliaTh pecypcHble Tpob/eMbl pa3BUTHSL Yel0OBeUeCTBa, MOMCKa MyTel BbIXO/A U3 T7I00aIbHBIX
9K0JIOTUYecKuX 1pobseM u obecrieueHus rnepexosia K yCTOMYMBOMY Pa3BUTHIO, PaljUOHATbHOMY
VICTI0/1b30BAHUIO TIPUPO/IHBIX PeCYypPCOB U (JOPMUPOBAHUIO HOBBIX CTaH/APTOB XKU3HH;

3aMHTEPeCOBAaHHOCTH B TMOJyUeHUH OMOJIOTMUeCKUX 3HAHUM B LIe/sIX TMOBBILIeHHs o01meit
KY/IbTYpPbl, €CTeCTBEHHO-HayuHOW TpPaMOTHOCTH, KaK COCTaBHOM YacTu (yHKLMOHAIbHOU
rpaMOTHOCTH obOyuaroiuxcs, (OpMHUPYeMOil ITpU U3y4eHHUH OMOIOTHH;

MIOHMMaHue CYIIHOCTM MeTOJI0B II03HaHMS, MCIO/b3yeMbIX B eCTeCTBeHHbIX HayKax,
CIIOCOOHOCTH MCIIO/Ib30BaTh TI0JlydaeMble 3HAaHWS [ aHanu3a W OOBSICHEHUs SIBJIeHUH
OKpY)Kalolllero MUpa ¥ TIPOUCXOJAIMX B HEM HM3MeHeHWi, yMeHHe JenaTb 00O0CHOBaHHbIE
3aK/FOYEeHUs] Ha OCHOBe HayyHbIX (PAaKTOB U HMEIOLIMXCS [JAaHHBIX C LieJbl0 MOJIy4eHUs
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITE/IbHO HCTIO/b30BaTh OWOJIOTMYECKHe 3HAHWSL JI/IS pelleHust
npo6ieM B peasibHBIX KM3HEHHBIX CUTYaLUsX;

OCO3HaHHe LIeHHOCTH Hay4yHOH JesiTe/IbHOCTH, FTOTOBHOCTb OCYLEeCTBJISITh IPOEKTHYIO U
MCCJIe/I0BaTe/bCKYIO [ieaTellbHOCTh UHAUBU/YalbHO U B IPYyIIIe;



TOTOBHOCTh M CMOCOOHOCTH K HerpepbIBHOMY 00pa30BaHUI0 W CaM000pa30BaHUIO, K
AKTUBHOMY TIOJIyU€HUIO HOBBIX 3HaHWW T0 OHONOTMM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPeOHOCTSMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIe pe3y/ibTaThl OCBOEHHs yueOHOro rmpeaMeTa «BHOJIOTHs» BKJFOUAIOT:
3HauuMble i (OPMUPOBAHUSI MHPOBO33peHMs OOYUYarOLIMXCS  MEXAUCLUTUTHHAPHBIE
(Me>xnipeiMeTHbIe) 00IIeHayYHbIe TOHATHSI, OTPAXKAIOIIME 1[eJI0OCTHOCTb HAYYHOUW KapTUHBI MUDa
U crieniuUKy MeTO/I0B TIO3HAHUSI, UCII0/Ib3YEeMBIX B eCTeCTBEHHBIX HayKax (BELeCTBO, JHEprus,
sIBJIeHUe, TIPOLIeCC, CHCTeMa, Hay4HbIl (DaKT, TIPUHIIMII, THIOTe3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, WCC/iejoBaHKe, HaOJFO/ieHne, U3MepeHue, SKCIIepUMEeHT U [IPYrue); yHUBepCa/bHbIe
yueOHbIe [eicTBUs (TTO3HaBaTe/bHbIe, KOMMYHHUKATUBHBIE, PErY/IATHBHBIE), 00ecrieunBaroiye
¢dopmupoBaHue (GyHKI[MOHABHOW TPaMOTHOCTH U COLIMA/JILHOW KOMITETEHLMA OO0YUaroLXCS;
CII0COOHOCTh o0yuaromxcs HCII0/Th30BaTh OCBOEHHbIE Me>KIUCLIUTIMHAPHBIE,
MMPOBO33peHUeCKUe 3HaHWs W YHHWBepCalbHble yueOHble IEHCTBUS B IMO3HABATEBHOW U
COLMabHOMU MPaKTHKe.

B pesynbraTe u3yueHWss OWOJIOTMM Ha YpOBHe cCpefiHero o0iero o0Opa3oBaHUsl Y
oOyuatorrierocsi Oyayt chopMUpOBaHBI T03HABaTe/lbHbIE YHHUBEpPCA/IbHbIE yueOHbIe JeHCTBUS,
KOMMYHUKaTUBHbIe YHUBepCalbHble Yy4yeOHble [eCTBHs, pEry/isSTUBHbIE YHUBepCalbHbIe
yueOHbIe 1eiCTBHsI, COBMECTHasI IeSITe/IbHOCTb.

MeTanpeiMeTHble pe3y/bTaThl OCBOEHMSI TPOrPaMMbI cpefHero obiero obpa3oBaHMs
JOJDKHBI OTPaXKaTh:

OrageHne YHUBepCaTLHBIMUA yueOHBIMI MO3HABaTE/TbHBIMU A6 CTBUSMMU:

1) 6a30Bble IorMUeCKUe AeiHCTBHS:

CaMOCTOSITeNIbHO (OPMY/IUPOBAaTh M aKTYaJM3MPOBaTh MpoOsieMy, pacCMaTpHBaTh eé
BCECTOPOHHE;

MCITI0/Ib30BaTh MPU OCBOEHHH 3HAHWH MPUEMBI JIOTUUECKOTO MBILUIeHHs (aHa/I|3a, CHHTe3a,
CpaBHeHWs], KaacCubUKaiyu, 000O0IIeHus)), pacKpbiBaTh CMBICT OHOJOTUYECKUX TTOHSITUN
(BBIENSTh X XapaKTepHbIe PU3HAKY, YCTAHAB/IMBATh CBSI3U C IDYTHUMH ITOHSATHSIMH);

ompe/ieNisiTh e/ /IeSITeIbHOCTH, 3ajlaBasi TapaMeTpbl W KPUTEPUM WX [OCTHKEHWs,
COOTHOCHUTb Pe3y/IbTaThl eSITeIbHOCTH C TIOCTaB/IeHHBIMH LIe/ISIMHU;

WCI0/Ib30BaTh OMOJIOTUUECKHe TOHSTHSL il OOBbsiCHeHHs] (DaKTOB W sIBJIEHUN >KUBOU
TIPUPOJBI;

CTPOWTE JIOTHUYECKHe PacCyKAeHus1 (AHAYKTUBHBIe, e AYKTUBHEIE, T10 aHAJIOTHH), BBISIB/ISITh
3aKOHOMEPHOCTH U TIPOTHBOPEUUsI B PACCMaTPHBaeMbIX SIBJIEHUSX, (HOPMY/IMPOBATh BBIBOZBI U
3aKJIFOUEeHNS;

NPUMEHSITh CXeMHO-MO/Ie/IbHbIe CPeJCTBa /ISl TIPeJCTaB/IeHUs CYL[eCTBeHHBIX CBf3ed U
OTHOLIEHUH B W3ydaeMbIX OMOJIOTMYECKMX OOBEeKTaX, a TakKe MPOTHBOPEUMi pa3sHOro po/ja,
BBISIBJIEHHBIX B Pa3/IMUHBIX MH(POPMAIMOHHBIX HCTOUHHKAX;

paspabaTbIBaTh TUIAH pelleHws MMPpobIeMbI C YUETOM aHa/M3a UMEIOIIUXCS MaTepHanbHbIX
Y HeMaTepUabHBIX PeCypCoB;

BHOCHUTb KODPEKTHBBI B [IeSITeJIbHOCTh, OL€HWBaTh COOTBETCTBHE pe3y/IbTaTOB LIEJIsIM,
OL|eHUBATh PUCKH TOC/Ie/ICTBUH [IeATeIbHOCTH;

KOOD/IMHUPOBATh W BBINIOMHATL pabOTy B YCAOBUSX peasbHOr0, BUPTYAJbHOTO W
KOMOWHUPOBAHHOT'O B3aUMO/I€HCTBYSI;



pa3BUBaTh KPeaTUBHOE MBIIIJIEHHE TTPU PEIIeHUH >KU3HEHHBIX MPO0IeM.

2) 6a30BEIe MCC/IeJOBATe/TbCKUE NEHCTBUS:

B/Ia/IeTh HaBbIKAMU yueOHO-HMCC/Ie/[OBaTe/IbCKONW U TIPOEKTHOU /IesTe/TbHOCTH, HaBbIKAMU
paspeliieHusi pobsieM, CroCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITETbHOMY TIOMCKY METO/IOB
pelleHust TPAKTUUEeCKHX 3a/lay, TPUMEHEHUIO Pa3/InYHbIX METO/IOB TI03HAHUS,

WCTIO/b30BaTh PAa3/IMUHble BU/bI [I€STeTHHOCTH I10 TIOyUYeHWI0 HOBOTO 3HAHWsS, €ro
WHTeprpeTanuy, npeobpa30BaHUI0 U MPUMEHEHUIO B Y4eOHBIX CHUTYal[UsiX, B TOM YHCJIe TIpH
CO3/laHUM yueOHBIX U COIUA/IbHBIX TIPOEKTOB;

(hopMHpOBaTh HAYUHBIN TUIT MBIIIJIEHNS, BIaJIeThb HAYUHOW TePMUHOJIOTHEH, K/TFOUeBbIMHU
TIOHATHSIMHU U METOZIAMU,

CTaBUTh W (OPMY/UPOBaTh COOCTBEHHbIe 3aZlauM B 00Opa30BaTebHOU [eSTeTbHOCTH |
YKU3HEHHBIX CUTYalIUsX;

BBISIB/IATh TIPUUYMHHO-C/IEZICTBEHHBIE CBSI3M U aKTya/JM3WpOBaTh 3a7iauy, BBIJBUTATh
TUTIOTe3Y eé pellleHus, HAXOAUTb apr'yMeHThI [IJisl /I0Ka3aTe/TbCTBa CBOMX YTBEPX)K/IeHUH, 3a/laBaTh
rapamMeTpbl ¥ KPUTEPUH PelleHus;

aHA/TM3UPOBATh MOJTyYeHHbIe B XO/Ie PeIlleHus 3a/1aud Pe3y/IbTaThl, KPUTHUECKH OI[eHUBATh
WX JIOCTOBEPHOCTb, TTPOTHO3UPOBATh N3MeHEeHNEe B HOBBIX YC/IOBUSX;

JlaBaTh OIIeHKY HOBBIM CUTYALUsIM, OLIeHUBATh ITPUOOPETEHHBIMN OIIBIT;

OCYITIeCTB/ISITh 1le/IeHarpaB/IeHHbIN TIOMCK TepeHoca CPeACTB U CIIOCOO0B EWCTBUS B
npodecCcroHaNbHYI0 Cpeay;

yMeTb TIepeHOCHUTh 3HaHWs B  T[I03HABATE/IbHYKD U  TPAKTUYeCKyl0  00/acTu
YKU3HEIeATeIbHOCTH;

yMeTb UHTEerPUPOBaTh 3HAHUS U3 Pa3HbIX TIPeJMETHBIX 00/1acTel;

BBIIBUTaTb HOBBIE WM, TIpe[yiaraTb OpPUTHMHa/bHbIe TIOAXOAbI U DeLIeHUs, CTaBUThb
npo0JieMbl ¥ 3a/jauH, IOMYCKAOI1e albTePHATUBHBIE PelleHusl.

3) pabota c uHpopmarmeii:

OPUEHTHPOBAThCS B Pa3/IMUHBIX MUCTOUHWKAX WH(popMaluu (TekcTe yueOHOro mocobus,
HayYHO-TIOMY/ISIPHOU JIMTepaType, OMO/IOTHYeCKUX C/I0BapsiX W CIPaBOYHHWKAX, KOMITbIOTEPHBIX
0a3ax gaHHBIX, B VIHTepHeTe), aHa/M3WPOBaTh WH(POPMALMIO pa3/MUHbIX BHUOB U (Hopm
TIpeZiCTaB/IeHHsI, KPUTUYECKH OLIEHUBATh €€ I0CTOBEePHOCTh M HETIPOTUBOPEUNBOCTh;

dbopMynMpoBaTh 3ampockl W TPUMEHSTh pa3/MuHble METOAbl TP TIOMCKe W 0TbOope
buosioruueckoit nHbopMaru, HeoOX0JUMOM /171sT BBITIOJTHEHHUsT yueOHbIX 3a/jau;

nprobpeTaTh OMBIT KCIOJIB30BaHUS WH(OPMALMOHHO-KOMMYHHUKATUBHBIX TeXHOJIOTHH,
COBEpILEHCTBOBATh KY/IbTYPY aKTUBHOT'O HCIOTH30BAHMS PA3/TUUHBIX IOMCKOBBIX CHCTEM;

CAMOCTOSITE/IbHO BbIOMpaTh ONTHUMAIBHYIO (OPMY Tpe/ACTaBieHUs OHUOJIOrHYecKOi
uH(popMaruy (Cxembl, rpadMKH, AUarpaMMbl, Tab/IHIIbI, PUCYHKU U IPYTOe);

WCTIO/Ib30BaTh HAy4HbIM $3bIK B KadeCTBe CpeAcTBa MpW pabore ¢ OHOIOrMYecKoi
vHbopMalLvell: TPUMEHSITh XUMHUUeCKre, (pU3nuecKue W MaTeMaTHUeCKue 3HaKH W CHUMBOJIBI,
dopmynbl, abbpeBuaTypy, HOMEHKIATypy, WHCIOAb30BaTh U TipeoOpa30BbIBaTh 3HAKOBO-
CUMBOJIMUECKHe CPeJICTBa HarJIsiIHOCTH;

B/Ia/leTh HaBbIKaMH pacro3HaBaHUS M 3al[uThl HWHGOpMaImM, UWHGOPMaI[MOHHON
6€e30MacHOCTH JTMYHOCTH.

OsBnajieHyie YHUBEPCAbHBIMA KOMMYHUKATABHBIMU JIeACTBUSIMU:

1) obenue:

OCYIIeCTB/ISITh KOMMYHHUKAI[MK BO BCeX c(epax >KW3HU, aKTUBHO yJaCTBOBATh B J[UAJIOTe
WK JUCKYCCHM TIO0 CYIL[eCTBY 00OCy)KJaeMoi TeMbl (yMeHHe 3a/laBaTh BOIIPOCHI, BBbICKA3bIBaTh



CY)KZIeHUSI OTHOCHTE/IbHO BBITIOJIHEHHS TIpejjiaraeMoil 3aflaud, y4YWThIBaTh WHTEPechl W
COTJIaCOBAaHHOCTH MO3ULIMI APYTYMX YUaCTHUKOB JMaiora WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOasbHbIE Cpe/CTBA OOIeHHMs, TTOHMMATh 3HAYeHHe COLMATbHBIX
3HAKOB, MPeJIOCHIIOK BOSHUKHOBEHHNSI KOH(DIMKTHBIX CUTYaL[UH, YMeTh CMATYaTh KOHGIUKTHI 1
BECTH TIeperoBOpHI;

B/aJieTh Pa3/IMUHBIMU CrIocob0amu OOIeHHsT ¥ B3aWMOJeHCTBUs, TTOHMMATh HaMepeHUs!
JPYTUX JIFOZIeH, TIPOSIBIATh YBa)KUTebHOE OTHOLIeHHe K cobeceJHUKY W B KOPPEKTHOU ¢opme
(opMyIMpOBATH CBOM BO3PaKEHHUS;

Pa3BEéPHYTO M JIOTMUHO M371araThb CBOIO TOYKY 3PEHHS] C WCIOJb30BaHMEM SI3bIKOBBIX
CpeJiCTB.

2) COBMECTHast [1eITe/TbHOCTE:

TIOHUMATh ¥ MCII0JIb30BaTh MPEUMYIeCTBa KOMaHJHON M MHUBUYaJbHON pPaboOThI TIpU
pellieHry OMOJIOTUYeCKOU Mpo06sieMbl, 000CHOBBIBaTh HEOOXOAUMOCTb TIPUMEHEHUsT TPYITIOBBIX
dhopM B3aUMO/IEHCTBUS MPH pellieHrH yueOHOM 3ajaui;

BbIOMpAaTh TEMAaTHKy M MeTO/Ibl COBMECTHBIX [I€MCTBUM C Y4éTOM OOIIMX MHTEPeCcoB U
BO3MO)KHOCTEM KaXK/[OTO UjieHa KOJIJIeKTHBa,;

NPUHUMATh 1|eJI1 COBMECTHOW [IeSITeIbHOCTH, OpPraHW30BbIBaTb UM KOOPAMHUPOBAThH
JIeHCTBUS 10 e€ JOCTY)KEHUIO: COCTaBJIATH I/1aH JeMCTBUM, pacrpeensTs PO C YYETOM MHEHUN
YUaCTHUKOB, 00CY)KJaTh pe3y/IbTaThl COBMECTHOU PabOTHI;

OLIeHMBAaTh KayeCTBO CBOEro BK/Ia/la M KaK/IOr0 yYaCTHHKA KOMaH/Ipl B OOLHMI pe3y/bTaT
110 pa3paboTaHHBIM KPUTEPUSIM;

npeZjlaraTb HOBBIE TIPOEKTHI, OLIEHMBATh HZEW C TO3WULUH HOBU3HBI, OPUTMHATBbHOCTH,
MPaKTUYeCKOW 3HAUUMOCTH;

OCYIIeCTB/ISATh TIO3UTHBHOE CTpaTerMueckoe TIOBeleHHe B Ppa3MYHbIX CUTYalusX,
TIPOSIBJISITH TBOPUECTBO U BOOOpa)keHHe, ObITh MHUIIMATUBHBIM.

OgnajeHre yHUBEPCAILHBIMU PETY/IITUBHBIMU JI€CTBUSIMMU:

1) camoopranu3arys:

WCII0/Ib30BaTh OHOJIOTHUECKWe 3HAHWS [Js1 BbIABAEHHs MpobieM M UX pelleHus B
JKU3HEHHBIX U yUeOHBIX CUTyaLUsX;

BbIOMpATh HAa OCHOBe OMOJIOTMYeCKUX 3HAaHHUM 1ie/leBble U CMBIC/IOBbIE YCTAHOBKHM B CBOMX
JeACTBUSX U TIOCTYMKaxX 10 OTHOIIEHWIO K JKUBOW MPHPOJE, CBOEMY 370POBBIO U 3/J0POBBIO
OKPY’KarloI1X;

CaMOCTOSITE/IbHO OCYILECTB/ISITh TI03HABATeNbHYIO [IeSITeNIbHOCTh, BBISIB/ISITH TPOOJIEMBI,
CTaBUTh U (OPMY/IMpOBaTh COOCTBEHHble 3a7laud B 00pa30BaTeNbHOM [eATeNbHOCTU |
JKU3HEHHBIX CUTYalUsiX;

CaMOCTOSATE/ILHO COCTaB/ISATh TUIaH pelleHust Mpo0sieMbl C YUETOM MMEIOILUXCST PeCypCoB,
CcoOCTBEHHBIX BO3MOKHOCTEM U TIPeATIOUTeHNH;

[laBaTh OL|eHKY HOBBIM CUTYaLUsIM;

pacIupsATh paMKH y4eOHOTO 1peZiMeTa Ha OCHOBE JIMYHBIX Mpe/II0YTeHUH;

JiesiaTh 0CO3HAHHBIM BBIOOP, apryMeHTHPOBaTh ero, OpaTh OTBETCTBEHHOCTH 3a PelLlIeHue;

OL|eHMBATh MPUOOPETEHHBIN OIIBIT;

criocobcTBOBaTH POPMUPOBAHKUIO U TIPOSIBJIEHHIO IIMPOKOW PYJMLIMU B Pa3HbIX 00/1acTsx
3HaHWH, TTOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTe/IbHBIN U KY/IbTYPHBIN YDOBEHb.

2) CaMOKOHTPOJIb:

[laBaTh OLIEHKY HOBBIM CHUTYal[isiM, BHOCUTb KOPDEKTHBBI B JesATeTbHOCTb, OLIEHMBATh
COOTBETCTBHE Pe3y/IbTaTOB LIeIsM;



BJIa/JIeTh HABLIKAMHU I103HABATE/IbHOMN pedIeKCHH KaK 0CO3HAHUS COBEPIIIaeMbIX JIeHCTBUM
Y MBIC/IUTE/TBHBIX MPOL[ECCOB, MX Pe3Y/IbTATOB M OCHOBAHWHA, UCII0/Ib30BaTh MPUEMBI pedIeKCHUH
/IS OLIEHKH CHTYalli|, BbIOOpA BEPHOTO PEILeHVs;
yMeTb OLIeHUBATh PUCKH ¥ CBOEBPEMEHHO ITPUHUMATD PEIIeHHUS TI0 UX CHIKEHUIO;
NPUHUMATh MOTHBBI U aPTYMEHTBI JIPYTUX [IPH aHA/IM3€e Pe3y/bTaToB JIeATebHOCTH;
3) mipunstTHE Ce0st ¥ APYTUX:
NPUHUMATh Cebst, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTRA,;
NPUHUMATh MOTHBBI U aDTYMEHTBI JIPYTUX [IPH aHA/IK3€e Pe3y/ibTaToB JIeATebHOCTH;
NPU3HABATh CBOE MPaBO ¥ MPABO JPYrUX Ha ONINOKH;
pa3sBUBaTh CIIOCOGHOCTD MOHUMATh MUP C TIO3ULIUM PYTOTO UeJI0BeKa.
IMPEAMETHBIE PE3YJIBTATHI

[TpenMeTHbIe pe3y/bTaTbl OCBOEHUsI COflepKaHUsi yueOHOro rpeamera «buosorus» Ha
yryOJIEHHOM yPOBHE OpPHEHTHPOBAHBI Ha 0OecrieueHre POGUILHOTO 00yueHHs 00yJarouxcst
6uosorny. OHM BK/TIOYAIOT: crieriudryeckue Asisi 6M0/I0TMY HaydHbIe 3HaHWSI, yMEHUsI ¥ CTIOCOOBI
JelCTBUM 10 OCBOEHMIO, MHTEpIIPeTaliuy U MpeoOpa30BaHUI0 3HAHUM, BUZBI AeSTeTHHOCTH TI0
TIOJTyUeHUI0 HOBBIX 3HAaHWM M WX TPUMEHEHHIO B Pa3/MUHbIX YUeOHBIX, a TakkKe B peaTbHBIX
YKU3HEeHHbIX cUTyalysx. [IpeMeTHbIe pe3yabTaThl IIPe/CTaB/IeHbI 110 TO/laM U3yUeHHsl.

[TpenMeTHBIe pe3y/bTaThl OCBOeHHs yuebHoro npegmeta «buonorus» B 10 Kracce NO/mKHBI
OTpakaTh:

copMHPOBAHHOCTH 3HAHWM O MeCTe U PO/ OHOJIOTHUM B CHCTEMe eCTeCTBEHHBIX HayK, B
(hopMHUpOBaHUY eCTeCTBEeHHO-HayYHOUM KapTHHBI MUPA, B TI03HAHUH 3aKOHOB ITPHUPO/IbI U pellieHn!
nipobJieM parjoHaIbHOTO TIPUPO/ONOIb30BaHKs, O BKJIaZie POCCHIMCKUX 1 3apYOeKHBIX YUEHBIX B
pa3BUTHe OMOJIOTHH;

B/aJileHHe CHCTeMOM OHMOJIOTHUeCKUX 3HaHWW, KOTOpas BK/IFOUAeT: OCHOBOTIOJIAraroliye
Ovosornueckve TepMHUHBI W TIOHSTUS (KW3HB, KJIeTKa, OpraHM3M, MeTaboJsii3M, TOMeocCTas,
CaMOperyJIsLysi, CAaMOBOCIIPOM3Be/leHN e, Hac/Ie[CTBEHHOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHE),
Oouosnornueckre Teopur (kietouHas Teopusi T. IlIBawHa, M. Illnetimena, P. Bupxoga,
XpOMOCOMHasi Teopusi HacsieicTBeHHocTH T. Moprana), yuenust (H. V1. BaBuioBa — o 1jeHTpax
MHOT000pa3usi ¥ MPOMCXOXK/AEHUSI KYJbTYPHBIX PacTeHUH), 3aKOHbI (eJMHOOOpa3usi TIOTOMKOB
TIepBOTO TIOKOJIeHHs], PACIIeTUIeH s, YUCTOThl TaMeT, He3aBUCUMOro HaciezoBaHus I'. Mengens,
TOMOJIOTUYECKHX pSZIOB B Hac/leACTBeHHOW u3MeHumBoCcTM H. V. BaBusioBa), TpHHLIMIIBI
(KOMIT/IEeMEHTapHOCTH);

B/IaJileHHe OCHOBHBIMU METO/IaMU HayYHOTO TO3HAHUsI, MCII0/b3YeMbIX B OMOJIOTMUeCKUX
WCC/IeIOBAaHUSIX )KUBBIX 00BEKTOB (OTIMCaHUe, U3MepeHue, Hab/lo/ieHre, SKCIIePUMEHT);

yMeHHe BBIJe/STh CYIeCTBeHHbIe NMPU3HAKW. BHPYCOB, KJIETOK TMPOKAPUOT U 3YKapHoT,
O/THOK/IETOYHBIX ¥ MHOTOKJ/IETOYHBIX OPTaHU3MOB, B TOM 4ucie Gakrepuii, TprbOB, pacTeHHWH,
JKMBOTHBIX U Ue/I0OBeKa, CTPOEHHsI OPraHOB M CHCTEM OPraHOB pacTeHWH, KMBOTHBIX, YesI0BeKa,
TIPOLIeCCOB JKU3HeesATeIbHOCTH, MPOTEKAIOIINX B OpraHU3Max PaCTeHUH, )KUBOTHBIX 1 Ue/IOBEKa,
O10J/I0rMUeCKUX TIPOLIECCOB: 0OMeHa BelecTB (MeTab0/iM3M), TIpeBpallleHus SHePTUU, OPOKeHus,
aBTOTPO(HOI0 U reTepOTPO(HOTO TUTIOB MUTaHUs], POTOCUHTE3a U XeMOCUHTe3a, MUTO3a, Meli03a,
raMmeToreHesa, sMOpHoreHesa, MOCT3MOPHOHATBHOTO pasBUTHH, Pa3MHOYKeHUs,
WH/IMBU/IyalbHOTO Pa3BUTHUs OpraHv3Ma (OHTOreHe3a), B3aMMOJEHCTBHSI T'€HOB, I'eTepO3HCa,
HCKYCCTBEHHOTO 0TOODA;

yMeHMe YCTaHaB/IMBAaTh B3aUMOCBSI3M MeXK/y OpraHOM/aMM K/IeTKM U UX (YHKIUSIMHU,
CTpOeHHeM K/IeTOK pa3HbIX TKaHel W UX (PYHKLUSIMH, MEXK/[y OpraHaM{ M CHUCTeMaMU OPTraHoOB y



pacTeHUW, >XMBOTHBIX M Ue/JioOBeKa W WX (YHKIUSAMH, MeXIy CHCTeMaMu OpraHOB M HX
GyHKIMAMY, MeXXIy STarnamMu oOMeHa BeIjecTB, 3TaraMHU K/IeTOYHOTO IMK/IA U >KU3HEHHBIX
I[MK/IOB OPraHW3MOB, JTaramMu SMODHOHAIBHOTO DAa3BUTHS, TEHOTUIIOM | (HEeHOTUIIOM,
deHOTHUTIOM U (haKTOpaMu Cpe/ibl 0OUTaHUS,

yMeHHe BBISIB/IATh OT/IMUYNTE/bHbIE TPU3HAKW JKUBBIX CHUCTEM, B TOM YHC/Ie PacTeHHH,
JKMBOTHBIX 1 UeJIOBEKa,;

yMeHHe HCII0JIb30BaTh COOTBETCTBYIOIIME apryMeHThl, OMO/IOTHYeCKy0 TePMUHOJIOTHIO U
CYIMBOJIMKY /71 JIOKa3aTeIbCTBA PO/ICTBAa OPTaHU3MOB Pa3HbIX CUCTeMaTU4YeCKHX TPYIIIT;

yMeHHe peliaTb O1MoJIornyeckye 3a/lauu, BbISIB/ISITh IPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U MEX/Y
HCCeyeMbIMA OMOJ/IOTMUeCKMMH TIPOLIeCCaMH M SIBJIEHUSIMH, ZielaTh BBIBO/IBI M TIDOTHO3BI Ha
OCHOBAHHHU TIOTyYeHHBIX pe3y/IbTaToB,;

yMeHMe BBITIOJHATL 1abopaTopHble M MpakThdeckue paboThl, COO/O/aTh TMpaBUIa TMpU
pabore ¢ yueOHbIM U 1abOpaTOPHBIM 000PYy/J0BaHUEM;

yMeHHe BbIIBUTaTh THUIIOTE3bl, TIPOBEPSTb WX SKCIEepUMEHTAJbHBIMUA CpeJCTBaMH,
(bopMyMpys 1ie/1b UCC/IeI0BaHKS, aHA/TM3UPOBATh M0JIyUeHHbIe Pe3yJ/IbTaThl U /1e/1aTh BHIBOARI,

yMeHHe yuyaCTBOBaTh B yueOHO-UMCC/e[0BaTelbCKOM paboTe 1o OHOJIOTHM, 3KOJIOTUH U
Me/IMLMHe, TIPOBOIMMOM Ha 0a3e IIKOJIbHBIX HAyUHBIX OOIeCTB, W MyOJMYHO TIpPeJCTaBIIsATh
T0JTyUYeHHbIe Pe3y/IbTaThl Ha yUeHNYeCKUX KOH(pepeHIUsIX;

yMeHMe OL|eHUBaTh STUYeCKHe aclieKThl COBPeMEeHHbBIX UCCIeZ0BaHui B 001acT 6ronorun
U MeuLuHbI (KJIOHWPOBaHWe, WCKYCCTBEHHOE OIIOJOTBOpDEHHe, HarpaBjieHHOe W3MeHeHre
reHOMa M CO3/jaHHe TPAHCTeHHBbIX OPraHu3MOB);

yMeHHe OCYIIeCTB/ISTh 0CO3HAaHHBIN BBIOOD OyayIiei mpodeccoHaIbHON AeAaTelbHOCTH B
obmacty 6uonoruy, MeIUIMHBI, OMOTEXHOIOTHY, BeTepUHAPUH, CETLCKOTO XO3SICTBA, MTHIeBOM
TIPOMBILIEHHOCTH, YTJTIyO/IsITh TI03HABaTeNbHBINA HHTEPeC, HarpaB/ieHHbI Ha 0CO3HAHHBIN BBIOOP
COOTBETCTBYIOIIel Mpodeccru U Mpo/o/DKeHHe OHMO0I0rnYecKoro oOpa3oBaHus B OpraHU3alysax
cpeziHero npogecCHoHaIBHOTO U BBICIIIEro 00pa3oBaHUs.

[TpenmeTHBIe pe3ynbTaThl 0CBOeHHs yueOHOTo nipegMeta «buonorusi» B 11 kracce NO/mKHBI
OTpaXkaTh:

cOpMHPOBAHHOCTH 3HAHWM O MeCTe U PO/ OHOJIOTUM B CHCTEMe eCTeCTBEHHBIX HayK, B
(opMHpOBaHMY COBPEMEHHON eCTeCTBEHHO-HayuHOW KAapTWHBI MUpa, B TO3HAaHUM 3aKOHOB
TIPUPO/IbI M PEIIeHNH 3KOJIOTHUeCKUX Npo0sieM YesoBeuecTBa, a TakkKe B PEIIEHHH BOIPOCOB
paLMOHA/IEHOTO TIPHUPO/IOTI0/IF30BaHUsl, U B ()OPMHUPOBAHMY L{EHHOCTHOTO OTHOIIIEHUS K ITPUPOJE,
o0IjecTBy, 4eslOBeKy, O BK/IaJile POCCHICKHAX U 3apyOe)KHbIX y4YEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH;

yMeHUe BJafieTh CHCTeMOUW OMOIOTMYeCcKHX 3HAHHWM, KOTOpas BKJIFOUAeT OIpefiereHus U
TIOHUMAaHKe CYIITHOCTA OCHOBOIIO/IATaloIIMX OWOJIOTMYeCKUX TEPMHHOB W TIOHATHHA (BH[,
JKocucTeMa, Owocdepa), Ouonorumueckue Teopuu (3BoMOIMOHHAs Teopus Y. JlapBuHa,
CUHTeTHUeCKasi Teopusi 3Bositoiiuu), yueHus (A. H. CeBeprjoBa — 0 MyTsAX W HAaIpaB/IEHUSX
spomouud, B.W. BepHagckoro — o 6uocdepe), 3akoHbI (reHeTHueckoro paBHoBecus k. Xapau
u B. BaitHOepra, 3apogpimieBoro cxogactBa K. M. bspa), mpaBwia (Munumyma FO. JInbuxa,
9KOJIOTUYECKOU MUPaMU/IbI SHEPrUH), rumnoTe3sl (rumnoresa «mupa PHK» Y. T'unbepra);

yMeHHe B/aJieTb OCHOBHBIMH METOZAMH HAy4yHOTO TI03HAHUs, HCIIO/Ib3yeMbIMH B
OMO/IOTMYeCKUX UCC/IeIOBAHUSAX JKUBBIX OOBEKTOB W 3KocucTeM (OmvcaHWe, H3MepeHue,
HaOmoZieHre, SKCIIepUMEHT), criocobamMy BBISIBIEHUS] M OL[@HKM aHTPOTIOTeHHBIX M3MEeHEeHWH B

TIPUPO/IE;



yMeHre BBIZENSATh CyIIeCTBeHHble TIPU3HAKU: BH/OB, OMOTeOI|eHO030B, 3KOCHUCTEM U
O6uocdepsl, CTaOUIM3UPYIOILIETO, [JBWXKYIIIEr0 W pa3pbIBalOIIero ecTeCTBEHHOro 0TOopa,
a/I7IOTIaTPUYECKOTO U CHUMITaTPUYeCKOr0 BUJ000Pa30BaHus, BIUSHUS JBIDKYIIUX CUJT IBOTIOLIAN
Ha TeHO(OH[, TOMY/IALMH, TIPUCTIOCOOIEHHOCTH OPraHM3MOB K CpeZie 0OWTaHUsI, uepe/jOBaHUs
HarpaB/IeHUH 9BOJTIOLMH, KPYrOBOPOTA BEIIECTB U TIOTOKA SHEPTUH B 9KOCHCTEMAX;

yMeHHe yCTaHaB/IMBATh B3aMMOCBSI3H MEXKY TIPOLIeCCaMH 3BOJTIOLIUH, IBIDKYIIVMU CHU/IaMU
aHTPOTIOTeHe3a, KOMIIOHEHTaMH pa3/MuYHbIX HSKOCHUCTeM | TIPUCIOCOONEeHUsMU K HHUM
OpraHu3MOB;

yMeHHe BBISB/ISATh OTINYNTE/TbHbIE TIPU3HAKU JKUBBIX CUCTEM, TIPUCIIOCOOIeHHOCTh BUJIOB
K cpesie oburtaHusi, abMOTUYECKUX M OMOTUYECKWX KOMITIOHEHTOB 3KOCHCTEM, B3aMMOCBsi3eit
OpraHM3MOB B COOOIIIeCTBAX, aHTPOTIOT€HHBIX N3MeHeHHH B 9KOCHCTeMaX CBOe MeCTHOCTH;

yMeHHe HCIT0JIb30BaTh COOTBETCTBYIOIIVE apryMeHThl, OMOIOTHYecKyr0 TePMUHOJIOTHIO U
CUMBOJIUKY JJIs1 J/l0Ka3aTe/lbCTBa POJICTBA OPraHW3MOB PpasHbIX CHUCTeMAaTHYeCKUX TpYI,
B3aMMOCBSI3M OPraHM3MOB U Cpe/ibl 0OWTaHUs, eAWHCTBA Ye0BeUeCKHX pac, HeoOXOAMMOCTH
coXpaHeHHss MHOrooOpasusi BUIOB M 9KOCHCTEM KaK YCJIOBHUSI COCYIIeCTBOBaHWsS INPUPOJBI U
YyesI0BeueCTBa,;

yMeHHe pelaTb O1MoIornyecKye 3a/lauu, BbISIB/ISITh IPUUHUHHO-CJIE/ICTBEHHBIE CBSI3W MEXKY
UCCelyeMbIMA OWOJIOTMYeCKUMH TIPOL[eCCaMU U SIBJIEHWSIMH, JlelaTh BBIBOJbI U TPOTHO3bI Ha
OCHOBaHWY TIOJTyYeHHBIX Pe3y/bTaToB,;

yMeHHe BBITIO/HATH 71ab0paTopHble U TpakThdeckue paboThl, CcOO/OAATh MpaBU/Ia TPy
paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYZOBaHUEM;

yMeHHe BbIIBUTaTh THUIIOTE3bl, TPOBEPSTb WX SKCIEepUMEHTAJbHbBIMU CpeJCTBaMH,
(hopmynupys 1ie/Ib UCCIe0BaHKs, aHA/TM3UPOBATh 10/IyUeHHbIe Pe3yJ/IbTaThl U /le/1aTh BHIBOBI,

yMeHHe yuaCTBOBaTh B yueOHO-MCC/e[J0BaTeNbCKOM paboTe 1o OHOJIOTHM, 3KOJOTUH U
MeJULIHe, TIPOBOJMMOM Ha 0a3e IIKOJ/BHBIX HAyUHBIX OOIeCTB, W MYOJMYHO TIpPeCTaB/IsATh
TI0JIy4eHHbIe Pe3y/IbTaThl Ha YUeHHYeCKUX KOH(epeHIUsX;

yMeHHe OLleHWBaTh THWIOTEe3bl U TEOPUM O TMPOMCXOXKJEHWU J>KM3HH, YejioBeKa U
Yyesl0BeUeCKMX pac, O TIPUUMHAX, TMOCTeACTBUSX M criocobax TpesoTBpallieHrsl TI00ambHBIX
M3MeHeHHH B brocdepe;

yMeHUe OCYIIIeCTB/ISTh 0CO3HAaHHBIN BbIOOD OyayIie npodeccroHaibHOU [eaTeTbHOCTU B
obsacty 6MOJI0TKH, SKOJIOTHH, TIPUPO/IOTI0/Ib30BaHUsI, MeAULIMHBI, OMOTEXHOJIOT MM, TICUXO0JIOTHH,
BeTeprHAapuH, CeIbCKOT0 XO0351CTBA, MUIEeBOW TPOMBIIIEHHOCTH, YTIyO/IsTh TI03HaBaTebHBIN
VMHTepecC, HalpaB/ieHHbI Ha 0CO3HAHHBIA BHIOOP COOTBETCTBYIOIENM MPoQeCcCHuu U MPOJ0DKeHHe
Orosiornyeckoro o0Opa3oBaHWs B OpPraHU3alMsIX CpejHero MpodecCHOHATbHOTO W BBICLIErO
o0Opa3oBaHuslL.



TEMATUYECKOE ITJTAHUPOBAHUE

10 KJITACC
KomuectBO yacoB
Ne n/m HavimeHoBaHve pa3ziesioB ¥ TeM IIPOrpaMmMel Koutposbheie | IIpakTrueckue SuexTpoHHLIe (1dpoBLIe)
Bcero oOpa3oBare/bHbIE PECYPCHI
paboThI paboThI

1 Buosiorus Kak Hayka

2 JKuviBble cCTeMBbI U UX U3yUYeHUe

3 buonorus KneTku 0.5

4 XuMHuecKasi OpraHu3alysi KIeTKu 10

S) CrpoeHue U QYHKLIMU KJIETKU 8

6 OOMeH BelleCTB U TMpeBpallieHre SHEPrUM B 9 1
KJIeTKe

7 HacnepcrBennas nHopmMaLus U 9 05
peanu3arus eé B K/IeTKe
JKU3HeHHbIV LUK/ KJIeTKU 6 1
CrpoeHue U (pyHKL[MM OPraHU3MOB 17 15

10 Pa3MHO)XeHMe U pa3BUTHE OPraHr3MOB 8 15

1 leHeTHKa — HayKa O Hac/ieZICTBEHHOCTH U 5 05
M3MEeHUHMBOCTU OpPraHU3MOB

12 3aKOHOMEPHOCTH Hac/e/ICTBEHHOCTU 10

13 3aKOHOMEPHOCTH U3MEHUHUBOCTU 6

14 I'eHeTrKa uesioBeKa 3 0.5

15 CeseKusi OpraHr3MOB 4 1

16 buoTexHoOTHSA U CUHTETUUECKasi OUOIOTHs 4

17 Pe3epBHoe Bpems 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13




11 KJIACC

KomiuecTBO 4acoB

Ne n/m HavimeHoBaHve pa3ziesioB ¥ TeM IIPOrpamMMel Koutposbheie |  IIpakTrueckue SnexporHLie (1dpoBIe)
Bcero obpa3oBare/bHbIE PECYPCHI
paboTeI paboThI
1 3apoXKieHue U pasBUTHeE 3BOJIIOLMOHHBIX 4
TipeZicTaB/IeHni B OUOJIOTHH
MUKpO3BOIIOLIUA U €€ pe3yJbTaThbl 14 2
Makpo3BO/IIOLMS 1 €€ pe3y/bTaThl 6
4 [TpoucxoxxjeHre M pasBUTHE >KU3HU Ha 15 15
3emiie
5 [TpoucxoxaeHue ueoBeKa — aHTPOIIOTeHe3 10 1
OKO0/IOTHS — HayKa O B3aWMOOTHOIIEHUSIX
6 OpPraHu3MOB U HaJJOpPraHU3MeHHbIX CUCTEM C 3 0.5
OKpy)Katolleli cpefioit
7 OpraHu3Mmbl U cpeJia 0OUTaHUS 9 15
8 OKOJIOTHS BUJOB U MOMYJISLIUA 9 0.5
9 ?I/I:C()Tnetl)wrzﬂ coobmjecTB.  DKOJOTHYECKHe 12 05
10 buocdepa — rnobanbHas 3KOCHCTEMA 6
11 UesioBeK U OKpY»KaroLjasi cpefia 6
12 PesepBHOe Bpemsi 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




ITIOYPOUYHOE ITJIAHUPOBAHUE
10 KJIACC

(KMpHBIM IPHUGTOM BBIZIe/IEHBI YPOKH, IPOBOIIMBIE C 000pyj0BaHKeM LieHTpa obpa3oBanus «Touku PocTa»)

Ne
nmn

Tema ypoka

KomiuecTBO 4acoB

Bcero

KoHTposbHbIe
paboThI

IIpakTyeckue
paboThI

Hata
H3y4eHust

JJIeKTPOHHBIE

1{(pOBLIe
o0pa3oBare/ibHbIe

pecypchl

Buosioruss Kak KOMIUIEKCHasi Hayka U Kak
YacTh COBPEMEHHOI0 00IIiecTBa

JKuBBIe CUCTeMbI M MX CBOMCTBA

YpoBHeBast opraHv3alus >KUBbIX CUCTEM

Vicropysi OTKpBITHS W U3y4eHUS KJIETKH.
Knerounas teopus

MeTopl  MOJIEKYISIDHOM W KJIETOUHOU
ouonorvu. Ilpaktnyeckas pabora «H3yuernwe
METOJ0B K/TeTOYHOH 6rosormm
(xpomarorpagris, 3/IEKTpOgope3,
AHppepeHtHaHOe  IJeHTPHQYTHPOBAHHE,
ILP)»

0.5

BxoaHast KOHTpoJibHasi paboTa

XVMHYeCKUM COCTaB K/IeTKU. MuHepasibHbIe
BeIL[eCTBA K/IeTKH, UX OUOJIOrruecKast poJib

OpraHuueckuie BelecTBa KJIeTKH — OesKu.
JlaboparopHas pabota «ObHapy»xeHne 6el1KoB
C ITOMOLLBIO KAYECTBEHHBIX PEAKIIHH»

0.5

CpoiicTBa, Kknaccupukauss W QYHKLUU
GeskoB

10

OpFaHI/I‘-IECKI/Ie BeleCTBa KJIeTKH — YIJIeBOAbI




11

OpraHuueckue BelecTBa KJIeTKU — JIAMU/IbI

Hykneunosble xkucnorsl. JHK u PHK.
Jlaboparopaas  pabora  «HccireqoBatdre

12 HYK/IEMHOBBIX KHC/IOT, BBI/JE/IEHHBIX H3 K/IETOK 05
Pa3/IM4YHbIX OPraHHU3MOB»
Crpoenne u ¢yukuun ATd. [pyrue

13 HYKJ1e03uATproChaThI (HT®).
CekBenvpoBanue /IHK. MeToabl reHOMUKH,
TPaHCKPUNTOMUKH, TPOTEOMUKH

14 KonTtposbHast pabora «XuUMHUYeCKH COCTaB
KJIETKU»

15 MeTo/1pI CTPYKTYPHOM OHO/IOTHN

16 Turns! kneTok. IIpokaproTuueckas KieTka
CrpoeHue 5YKapuOTHUYeCKOM1 KJIeTKMU.

17 Ipaktnyeckas pabora «V3ydyeHwe CBOHCTB 0.5
K/IETOYHOH MEMODAHBI»

18 [ToBepXHOCTHBIM armnapar KJIeTKU
OpgHoMeMOpaHHbIE ~ OpraHOMbl  KJIETKH.

19 Ipaktrnyeckas pabota «H3ydeHwe ABIPKEHHS 0.5
LJUTOIIA3MbI B DACTHTE/TbHBIX K/IETKaX»
[ToslyaBTOHOMHBIE ~ OPraHOMZbI  KJIETKU:

20 MUTOXOHZDUH, TUIaCcTUpl. JlabopaTtopHas 0.5
pabora  «MccregoBaHne — mIasmMomHza  H
A€I1a3M0/IU3a B DACTHTE/IbHBIX K/IETKAX»

21 HememOpaHHBIe OpraHOH/IbI KIIeTKH

22 CrpoeHnue U QyHKLMM s7pa




23

CpaBHHUTe/IbHAsi ~ XapaKTePUCTHKA  KIETOK
9yKapuoT. JlaboparopHas pabora «H3ydedwe
CTDOEHHSA K/IETOK PA3/THYHBIX OPraHH3MOB»

0.5

24

AccuMunsaUs U AUCCUMUISIUSL — B
cTopoHel  Metabomm3ma. Tumel  obOmeHa
BetiectB. JlaboparopHas pabora «H3yuedwe
KaTa/IHTHYeCKOH aKTHBHOCTH (DepMEHTOB (Ha
TIpHMEDe aMH/Ia3b] WIH KaTa/Ia3bI)»

25

@depMeHTaTUBHBIU XapakTep peaxLui
KJIeTOUHOro MeTtabonmm3ma. JlabopaTopHas
pabora «H3yqenne ¢epmeHTaTHBHOIO
padrjelvieHiss  I€POKCHZAA  BOJOPOJA B
PDACTHTE/IbHBIX H XHBOTHBIX K/TETKAX»

0.5

26

Benku-akTrBaTOpHI U OENKU-UHTUOUTOPBI

27

ABTOTpPOdHBII THIT 0OMEHa BellecTB

28

doTocunTe3

29

XeMoCHHTe3. JlabopaTopHast pabora
«CpaBHeHMe TMpoIecCOB  (OTOCHHTE3a U
XEeMOCHHTE3a»

0.5

30

AnaspoOHbIe opraHu3Mbl. Bujsl OpokeHUs.
JlabopaTopHast pabora «CpaBHeHHe
TIPOIIeCCOB OPOXKEHUS M [TbIXaHHUS»

31

AspobHbie OpraHU3MBbl. OTarbl
JHEPreTHUecKoro ooMeHa

32

OHeprusi MeMOPaHHOTO TPaZiieHTa MPOTOHOB.
Cunre3 AT®: pabora mnporoHHou AT®-
CHUHTa3bl

33

Peakijuu MaTpuyHOro CUHTe3a




34

TpaHckpunuys — maTpyuuHbIi cuHTe3 PHK

35 TpaHcasLus U eé Tarnbl
36 KoaupoBaHnue aMUHOKHC/IOT. Posib pubocom B
buocuHTe3e Oesika
37 Opranuzaiiss TeHOMa y TIPOKapuoT U
5YKapuoT
38 MoviekynsipHble ~ MeXaHHU3Mbl  3KCIIPECCUU
reHOB Y 3YKapuoT
Bupycbl — Hek/ieTOuHble (OPMbI >KU3HU U
39 obnmraTHbIe apa3uThl. [IpakTHyeckast paboTa 0.5
«Co3pmanue mozied BUpyca»
40 BupycHsie 3ab0/1eBaHUS YesIoBeKa,
JKUBOTHBIX, paCTeHUU
41 HanoTexHo/ioruy B OMOJIOrMHM U MeULIHE
42 JKU3HEeHHBIV LUK/ KJIeTKU
43 Matpuunslii cuHTe3s THK
XpOMOCOMBI. JlabopaTopHast pabora
44 «/3yueHne =~ XpOMOCOM  Ha  TOTOBBIX 0.5
MUKpOIIperapaTax»
45 [enenue K1eTKU — MUTO3
Tunel kierok. KapuokuHe3 U LUTOKUHE3.
46 JlaboparopHas pabora «HabmojeHre MHTO3a B 0.5
K/IeTKaxX KOHYHKA KOPEIIKA JIyKa (Ha rOTOBBIX
MHKpOIperaparax)»
47 Perynsaiys >KUSHEHHOT0O LIMKJ/1a KJIETOK
48 OpraHusm Kak eiuHOe 1jejioe




Tkanu pacrenuit. JlaboparopHags pabora

49 . . 1 0.5
«H3yueHne TkaHed pacTEHHH»

50 TKaHU )XMBOTHBIX U UesioBeKa. JlabopaTopHas 1 05
pabora «V3yueHre TKAHEH KHBOTHBLX» '
Opranbl. Cucrembl opraHoB. JlaboparopHast

ol pabora «/3yuyeHuHe OpraHOB I[BETKOBOTO 1 0.5
pacTeHUs»

52 Ornopa Tesia OpraHu3MoB

53 [IBr>KeHre OpraH13MOoB

o4 ITuranue opraHusMoB

55 [Tutanue TI03BOHOUHBIX YKUBOTHBIX. 1
[TvieBapuTenbHas CUCTeMa YeloBeKa

56 [lbixaHue opraH1u3MoB 1

57 [pixaHve  TO3BOHOYHBIX  JKMBOTHBIX U 1
yesi0BeKa

58 TpaHcropT BelecTB y OpraHu3MOB 1

59 KposeHocHas cucreMma II03BOHOYHBIX 1
JKUBOTHBIX U YeJIoBeKa

60 BriziesieHue y opraHusmMoB 1

61 3amura y opraHu3MoB 1

62 ViMmmyHHas crcTema yesioBeka 1

63 Pa3paxMOCTb U peryssiLusi y OpraHu3MoB 1

64 I'ymopanbHasi peryyisiquss ¥ SHAOKPUHHAs 1
CHCTeMa >KUBOTHBIX U UesloBeKa

65 ®opMbl pa3MHOKEeHHST OPraHU3MOB

66 [TonoBoe pa3MHOXKeHMe

67

Meiio3




68

lamerorene3. OO6pa3oBaHvMe W pa3BUTHE
TIOJIOBBIX  K/eTOK. JlaboparopHas pabora
«/3yueHHe CIpOeHHs II0/IOBBIX K/IE€TOK Ha
T'OTOBBIX MHKDOIIPENapaTax»

0.5

69

WNupvBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTreHe3

70

3ak/azika OpraHOB U TKaHeM U3 3apO/IbIIIEeBbIX
JIUCTKOB

71

PocT ¥ pa3BUTHe >KUBOTHBIX. JlabopaTopHas
pabora «BhbIBIeHHE TIPH3HAKOB CXOZCTBA
3apobIIIIeH T03BOHOYHBIX KHBOTHBIX»

0.5

72

Pa3MHOXKEeHHe U  pa3BUTHE  PaCTeHHH.
JlaboparopHasa pabora «CTpoeHHe OpraHoB
Da3MHOKX€HHS BBICIIHX DACTEHUH»

0.5

73

KonrponbHas pabota «OpraHusm»

74

VcTopusi CTaHOB/IEHUS] U Pa3BUTHSI T€HETHKU
Kak HayKd. OCHOBHbIE TIOHSITUS W CHUMBOJIBI
reHeTUKU. JlaboparopHas pabota «/[po3ogria
KAK OOBEKT reHeTHYECKHX HCC/IEJOBAHHED

0.5

75

3aKOHOMEpPHOCTH HAaC/Ie[0BaHUsI TPHU3HAKOB.
MonHorubpusHoe CKpell1BaHue.
IpakTyeckas pabora «H3yqeHre
PE3Y/IETATOB MOHOTHOPHAHOIO CKPEILHBAHHUA Y
/JDO30QH/IBI»

0.5

76

[{uTosornueckrie OCHOBBI MOHOTHOPHIHOTO
CKpelLMBaHUs

7

Ananusupytoiiee ckpemjuBaHue. HeromHoe
JOMUHAPOBaHMe




JurubpugHoe ckpeiyBanue. IIpakTHyeckas

78 pabora «H3ydeHre DE3y/IbTATOB 1 0.5
JHTHOPHIHOTO CKPEL[HBAHHUSA Y JPO30QH/IBD?
79 Llurosornueckie  OCHOBBI  AWTMOPHIHOTO 1
CKpeILBaHUS
80 CuerieHHOe Hac/ieZiloBaHUe TIPU3HAKOB 1
81 XpOMOCOMHasi TeOpusi Hac/IeCTBeHHOCTH 1
82 leHeTuKa nona 1
83 I'eHOTHMN Kak 11e/I0OCTHAsi CUCTEMa 1
84 I'eHeTHueCcKui KOHTPO/Ib Pa3BUTHS paCTeHUM, 1
JKUBOTHBIX U YeJIoBeKa
85 N3meHunBOCTD IIPU3HAKOB. Buzbl 1
W3MEHUMBOCTU
86 MoaudukaliioHHasi U3MEeHYMBOCTb 1
BapuarivoHHsIi psiJ ¥ BapyarjMOHHAasi KpUBasl.
JlabopaTopHass ~ pabora  «MccnenoBaHue
87 3aKOHOMEepHOCTeln Mo/ (UKaLMOHHOM 1 0.5
M3MeHUYMBOCTU. [locTpoeHre BapuallMOHHOTO
psiJja ¥ BapUaLMOHHON KPUBOW»
88 CeHOTHIIMYECKAst W3MEeHUMBOCTb. 1
KombuHaTiBHast H3MeHYUBOCTh
MyTaluuroHHass U3MeHUUBOCTh. IIpakTuueckas
89 pabora «Myraipn y Apo30@u/bl (Ha TOTOBBIX 1 0.5
MHKPOIIPENApaTax)»
90 3aKOHOMEpPHOCTH MYTALIMOHHOIO TIpoLiecca. 1
OnureHeTHKa M SMTUTeHOMUKA
91 leHetvka uesioBeka. [lpakTuueckasi paborta 1 05

«CocTaBreHre U aHan13 poJi0C/I0BHOM»




92 MeToabl MeIULIMHCKOW T'€HeTUKU 1
3HaueHWe  MEJULIMHCKOM  TeHeTUKU B

93 NpeJJOTBpAllleHU W JIeUeHUM reHeTUYeCKUx 1
3abo/ieBaHMiA UeoBeKa
OcHOBHbIe TIOHSATUS cesieKIuu. JlabopaTopHast

94 pabora «/3yueHuWe COpPTOB KY/IbTYPHBIX 1 0.5
pacTeHUid ¥ MOPOJ, JIOMAIIHUX XKUBOTHBIX»
Metoppl CeJIeKLINOHHOU paboThI.

95 JlabopaTopHasi pabota «l3yueHre MeTOZOB 1 0.5
CeJIeKLIUY pacTeHUH»
HocTwkeHusi  celeKLMA  pacTeHUM U

96 KUBOTHBIX. [IpakTHueckas pabora «IIpuBHBKa 1
pacTeHun»

97 KonTposbHast paboTta «I'eHeTHKa U CeTeKIUs» 1

08 CoxpaHeHMe, W3yueHHME M MCII0/b30BaHUe 1
reHeTUUeCKUX PecypcoB
buotexHosoruss Kak Hayka U OTpacib

99 MPOU3BO/ICTBA. [TpakTrueckas pabora 1 0.5
«/3yyeHne 00bEKTOB OMOTEXHOIOTUH»

100 OcCHOBHbIe  HarfpaB/eHUsI CUHTETHUUECKOU 1
Ouonoruu

101 XpOMOCOMHas U reHHast UH)XeHepust 1

102 MeuiuHCKre OMOTeXHOIOTUH 1

OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 135




11 KJIACC

(KvpHBIM IIPHUGTOM BBIZIe/IEHBI YPOKH, IPOBOIMMEIE C 000pyi0BaHHeM LieHTpa oOpa3oBaHus «Touka Pocra»)

KomigecTBO yacoB DJIeKTPOHHEIE
Ne r/m Tema ypoka Harta L(poBLIe
Bcero Kourpompimie | Tlpakririeciue u3ydeHusi | oOpa3oBare/bHbIE
paboThI paboThI pecypent
1 OBoJiroLoHHas Teopus Y. JlapBuHa 1
9 JBWKylMe CUlbl 3BOJIIOLUM BUZAOB 10 Y. 1
HapBuny
3 bopbba 3a cyiiecTBoBaHWe, €CTECTBEHHBINA U 1
WCKYCCTBEHHBIN 0TOOD
4 dopMUpoBaHMe  CUHTETUUECKOW  TeopuH 1
5BOJTFOLIUU
5 Jrarbl 9BOJIFOLIMOHHOT'O rporecca: 1
MHKPO3BOJIIOL[USI U MAaKPO3BOHOLIUS
6 [Monynsuusi — 37eMeHTapHas eJUHULIA 1
5BOJTFOLIUU
3aKOH TreHeTUYeCcKOro paBHOBecus JIXK.
; Xapau, B. Baiin6epra. JlabopaTopHast pabota 1 05
«BbIsIB/IeHHEe U3MEHUMBOCTH Y 0CO0€eH 0IHOr0o '
BUJ@»
8 OneMeHTapHbIe (PAKTOPbI BOTIOLIMN 1
9 Oddekr ocHoBaTens. OPpdekT OyTbIIOUHOTO 1
rOpJIbILIKA
10 Murpauum. N3onsauuu TOTTY/ISILIAIA: 1

reorpaduueckasi, OuooruuecKas




EcrectBeHHBIIT 0OTOOP — HArpaB/ISFOLUIA

1 ¢baxTop 3BOMIOLIUN

12 [TosioBoO¥ 0TGOP
[Tpucrnocob/eHHOCTE  OpraHM3MOB  KakK

13 pe3y/bTaT MUKpO3BomoLuH. JlabopaTtopHast 05
pabora  «/3yuenume  apomop030B U
WAV0aAaNTalvuil Y paCTEHUU U )KUBOTHBIX»

[Tpumeps! TipUCIIOCOOIEHU Y OPraHMU3MOB:
MopoJioruueckue, ¢busrooruueckue,

1 OHMOXMMHUYeCKHe, TIOBe/IeHUeCKHe. 05
JlabopaTtopHass paborta «IIpucmocobnenust '
OpraHu3MOB M UX  OTHOCUTeJbHast
11e/1eCO00pasHOCTH»

Buzg, ero  kputepud M CTPYKTYypa.

15 JlabopaTopHast pabota «CpaBHeHHe BUZIOB 110 0.5
MOP(}0J/IOTUUeCKOMY KPHUTEPHIO»

16 Crpykrypa Buza

17 BupmoobpasoBanue Kak pe3ynbTar
MHKDO3BOJIIOLIAN

18 CB$13b MUKPO3BOJTIOLIUY U THAAEMHOIOTHH

19 KoHTponbHast paboTa 1o TeMme
«MUKpO3BOJIIOLIUA U €€ pe3y/bTaTbl»

20 Makpo3BorOLHS. [TaneoHToNI0TMUECKHE
METO/IbI U3yUYeHUsT IBOJTIOL[UH

21 Buoreorpaduyeckue = MeTOAbI  U3yueHHs

5BOJTIOLIUN




OMOpuosioruueckie YW CPaBHUTENIbHO-

22 MopdosioruueckKue MeTO/IbI V3y4eHusl
5BOJTFOLIUU
MoJieKkynsipHO-TeHeThUueCcKue,

23 OMOXUMHUYECKHEe U MaTeMaTUYeCKHe MeTO/IbI
M3yueHHsl 3BOJIIOLIUM

24 OO0r1ye 3aKOHOMEPHOCTH IBOJTIOLIUN

o5 ApnanTtuBHasg pajuvauus. HepaBHOMepHOCTb
TEMIIOB 3BOJIFOLIUU

26 KonTtponbHast pabota Teme «MaKpO3BOJIIOLHST
U eé pe3y/ibTaThI»

97 HayuHble rumnoresbl MPOUCXOXKAEHUS »KU3HU
Ha 3emsie

08 [loHayuHble TpeJCTaB/ieHUs] O 3apOXK[EeHUU
YKU3HU

29 OcHOBHBIE STarbl HeopraHuuecKou
5BOJTFOLIUU

30 I'urnoTe3sbl 3aposKeHUs XKU3HU
Ncropus 3emnn U MeTOAbl €€ U3yUYeHUS.

31 JlaboparopHas pabora «H3ydeHrie H OIHCaHHe 0.5
HCKOIIAeMBIX OCTATKOB JPEBHUX OPIaHH3MOB»

32 HauvaspHble 3Tanel OpraHM4eCcKor 3BOJIIOLAN

33 OBOJIFOLIMS 3YKapuOT
OCHOBHBIE 3Tarnbl BOJIIOLUM PaCTUTEIHHOTO

34 mupa. Ilpaktwyeckas pabora «H3yderne 05

0COOEHHOCTEH CTDOEHHS pPACTEHHH pa3HbIX
0T4€/10B»




OCHOBHBIE  3Tamkbl SBOJIOOUH KUBOTHOI'O

35
Mupa
OBOJIIOLMS KUBOTHBIX. [IpakTHUecKasi paboTa
36 «/3yueHue 0CcoOeHHOCTeH CTpOeHuUs 0.5
T03BOHOUHBIX KUBOTHBIX»
37 PasBuTve >XuW3HM Ha 3emsie MO 3paM U
neprosiaMm
38 MaccoBble BbIMHUDaHUSI — 3KOJIOTHUYECKHe
KPU3UChI TIPOLLIIOTO
39 CoBpemeHHbIN 3KOJIOTUUeCKUM KPU3MC, ero
0cobeHHOCTH
40 CoBpeMeHHasi CUCTeMa OpraHMuecKoro Myupa
41 OcCHOBHBIE cucTeMaThyeckue TPYIIIbI
OpraHu3MOB
KoHTponbHast paboTa 1o TeMme
42 «[TpoucxoxzeHrve W pa3BUTHE >KU3HU Ha
3emiie»
43 AHTpONONOrUs — Hayka O yesloBeKe
44 PasBuTue npeicTaBIeHU O IPOUCXOXKAEHUH
yesi0BeKa
MecTo uerioBeKa B CHCTeMe OPraHUYecKOro
45 mupa. JlabopatopHass pabota «/3yueHue 05
ocoOeHHOCTe CTpPOeHHUsl CKeseTa 4YeoBeKa, '
CB$I3aHHBIX C TIPSMOXOJK/eHHeM»
46 JBrKyIe CUibl aHTPOIIOTreHe3a
47 CooTHo1leHre OMO0/TIOrNYeCKUX u
coLManbHBIX (PAKTOPOB B aHTPOIOreHe3e
48 OCHOBHBIE CTaJiUM aHTPOMOreHe3a




49

IlaneoreHeTrKa U IajieoreHOMHKA

50 OBOJIIOLIMSI COBDEMEHHOTI'0 UesioBeKa
Yenoseueckre pachl. [IpakThueckass pabota

o1 «/3yueHrne  3KOMOTUUECKUX  afalTaLuil 0.5
yesioBeKa»

59 MeXUCLMITTMHAPHbIe MeTO/bl
aHTPOTIOJ/IOTUU

53 KonTtposbHas pabota o Teme
«[TpoucxoskeHre yenoBeKa — aHTPOTIOreHe3»

o4 3apoXKaeHue U pa3BUTHe SKOJI0TUU
Mertoapbl 3kojiorvu. JlabopartopHas paboTta

55 «H3yueHme METO/OB 3KOJIOTHYECKHX 0.5
HCC/IeJOBAHHI»

56 3HaueHWe  SKOJIOTMYEeCKUX 3HaHUM IS
yesi0BeKa

57 O6o6meHre Mo TeMe «OKOJIOTUSI — HayKa O
B3aMMOOTHOLIEHUSX OPraHU3MOB»

58 OKoJiornueckre pakTopbl
Abuotnueckue  (akTOpBI. Ceer  Kak

59 9Kojioruueckuii  dakrop.  JlaboparopHas 05
pabora  «BbmB/€HHe — MPHCITOCOO/ICHMH '
OpraHy3MOB K B/IHSTHHIO CBETa»
Abuotnueckue ¢akTopel. Temrmeparypa Kak

60 9KoJioruueckuii  dakrop.  JlaboparopHas 05
pabora  «BbmB/€HHe — IPHCITOCOO/ICHYH '
OpraHH3MOB K B/INSTHHUIO TEMITIEPATYPhI»

61 Abuotryeckue ¢akTopel. BaKHOCTH Kak 05

SKOIOTHYeCKuii  Qakrop.  JlaboparopHas




pabora  «AHaroMuYecKkHe  OCOOEHHOCTH
DACTeHHH H3 Pa3HBIX MECT 0OHTAHHA»

62 Cpezbl 06MTaHNSI OPraHU3MOB 1

63 buonornyeckue puTmbl 1

64 ’KvisHeHHBbIe (JOPMBI OPraHU3MOB 1

65 buoTtnueckue akTopsl 1
3HaueHre OMOTUYECKUX B3aUMO/IEMCTBHM /IJIs

66 CyILIeCTBOBAaHMsS ~ OpPraHusMOB B  Cpefe 1
obuTaHus

67 KontposnbHast paboTa o Teme «OpraHyu3Mbl 1 1
cpezia obuTaHus»

68 OK0JI0OTHYeCKre XapaKTepUCTUKH MOMY/ISLUU 1
OcCHOBHBIE TroKa3aTenu TIOTTY/ISILIM

69 YKMC/IEHHOCTb, TUJIOTHOCTh, BO3pacTHas | 1
T10JI0Bast CTPYKTypa
OcHOBHBIE roKa3aTenu TIOTTYJ/ISILIUM:

70 pOXK/laeMOCTb, ~ TNIPUPOCT, TeMIl  POCTa, 1
CMepTHOCTb, MUTpaLiUU

71 JKoJloThyecKas CTpYKTypa IOIyJIsALuu

72 [vHaMyKa Nony/siuU U e€ perysiiys

73 KpuBble pocTa UMC/IEHHOCTH MOMYJSALIUU. 1
KpuBble BbDKUBaHUSA
OKosiornyeckasi Huma Buja. JlaboparopHas

74 pabora «IIpucrnoco6sieHus: ceMsiH paCTeHUH K 1 0.5
paccesieHuIO»

75 By kak cucrema nomyssumn 1




3aKOHOMEPHOCTH TIOBe[eHUsI U MUrpalui

76
YKUBOTHBIX

77 Co0011]eCTBO OPraHU3MOB — OUOTIEHO3

78 OKocucTeMa KaK OTKPbITast CUCTEMa

79 KpyroBopoT Bel[ecTB W TOTOK SHEPTUU B
5KOCHCTEME

80 OCHOBHbIE T0Ka3aTeyin 3K0CUCTeMbI

81 OKOJIOTHUEeCKHe MTUPAMU/IBI

82 Vi3MeHeHMsT COOOIIECTB — CYKI[eCCUU

83 IIpuposHble 3KOCHUCTeMbl. DKOCUCTEMBI 03ep
Y peK. DKOCHCTeMbl MOpeli M OKeaHOB

84 [IpvpogHble  3KOCUCTEMBI.  DKOCHUCTEMBI
TYH/IP, JIECOB, CTeTlel, MyCTbIHb

85 AHTpOIIOT eHHbIe 3KOCHCTeMbI

86 Ypboskocucremel. IlpakTuueckass pabota 05
«/3yueHue 1 onucanre ypbo3KOCUCTEMbI» '

g7 3aKOHOMEpPHOCTH (OPMHPOBAHHUSI OCHOBHBIX
B3aMMO/IeHiCTBU OPraHW3MOB B 9KOCHCTEMax
MexaHn3mbl  BO3ZJEUCTBUS  3arps3HEHUU

88 pasHbBIX TWUIMOB Ha CyDOpraHU3MEHHOM,
OpraHu3MeHHOM, TIONY/IAI[HOHHOM u
9KOCHCTEMHOM YPOBHSIX

89 OG6oO1TieHe M0 TeMe «3JKOJOTUS BUJOB U
MOy

90 buocdepa — oOmernyiaHerapHass 060J10uKa
3emnu

91 Yuenwne B. Y. BepHajckoro o 6uocdepe




92 3aKOHOMEPHOCTH CYIIIeCTBOBaHUs OMOCdepbl 1

93 KpyroBopoThI BelllecTB ¥ OUOre0XUMHUUECKHe 1
LIVKJTBI

94 3oHanbHOCTL GUOChepbl. OCHOBHBIE OGHOMBI 1
CyLIH

95 YcroiunBoCTh GHOChepbI

96 OK0JI0OTHYeCKre KPU3UCHI U UX TIPUUYMHBI

97 Bos3geiicTBure uenioBeka Ha brocdepy

08 AHTpOHOFEHHVOe Bo3,i[e17ICTBHe Ha 1
PacCTUTE/IbHBIN U )KUBOTHBIA MUP

99 OxpaHa MpUpo/Ib 1

100 OCHOBHBbIe MPUHIIUMBI YCTOWYUBOTO Pa3BUTHS 1
YeI0BeYeCTBa U TIPUPO/bI
PaljMOHaNlbHOE  TIPUPOJIOTIO/Ib30BaHHE U

101 coxpaHeHHe OHOJIOTUYECKOTO pa3HooOpa3us 1
3emnu

102 O6obmenne 1o Teme «buochepa — 1
ryio0asbHast SKOCHCTeMa»

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 1.5




ITPOBEPAEMBIE HA EI'D I10 BUOJIOI'M TPEBOBAHNA K PE3YJIBTATAM
OCBOEHVSI OCHOBHOI OFEPA30BATEJILHOI ITPOIr'PAMMBI CPETHEI'O OBII[ET'O

OBPA30OBAHUA

Koz
TIPOBEPSEMOTO
TpeboBaHuUs

IMpoBepsieMble TpeOOBaHMS K TIpeJAMETHHEIM pe3y/lbTaTaM OCBOEHMS
OCHOBHO# 06pa30BaTe/ILHOI pOrpaMMEI cpefHero obiriero o6pa3oBaHuis

Cc¢hopMHUPOBaHHOCTh 3HAHWK O MecTe W poJid OWOJIOTWH B CHCTEMe
eCTeCTBeHHbIX Hayk, B ¢dbopmHpoBaHnU COBpEMEeHHOM
eCTeCTBeHHOHAYYHOM KapTHHbI MHPA, B NO3HAHWHU 3aKOHOB MPUPOJbI U
pelleHNH >KU3HEHHO Ba)KHBIX COLMAIbHO-3TUYECKHX, SKOHOMUUECKUX,
9KOJIOTUYeCKUX Mpo0JieM uesioBeyecTBa, a TAKKe B PelIeHHH BOIIPOCOB
paLMOHaIBLHOTO MPUPO/IOTI0/1b30BaHus, B (POPMUPOBAHMM L{€HHOCTHOTO
OTHOIIIeHUs K TIpUpo/ie, 00IIeCcTBy, UesloBeKy; O BK/ajile POCCUMCKUX U

3apy0e>KHBIX YU€HBIX — OM0JIOTOB B pa3BUTHE OHOIOTHH

Bnagenue cucremoli 3HaHWN 00 OCHOBHBIX MeTO/aX HAyYyHOTO
TIO3HaHUs, WCIIOJB3YeMbIX B OHOOTMYECKUX WCCIeOBAaHUSAX JKUBBIX
00beKTOB u  9JKocucTeM (ommcaHuWe, W3MepeHHe, TIPOBe/ieHHe
HaO/ro/IeHuH); crocobamMu BBISIBJIEHUSI U OL€HKW aHTPOTIOT€HHBIX
V3MeHeHU! B IIpUpo/Jie.

YMeHHe BBIABUraTb TUMOTE3bl, NPOBEPSATb MX SKCIIePUMEHTaTbHBIMU
cpencTBaMu, (GOpPMynMMpys Iieflb  MCC/IeIOBAHUS, AHAIM3UPOBATh
TIOJTyYeHHbIe Pe3y/IbTaThl U [1e/1aTh BBIBO/IBL.

BuisiBieHre  3aBUCMMOCTH  MEXKIY HCCIeAyeMbIMH — BeJTMUMHAMY,
00bsICHEHHE TIO/TyUeHHBbIX pe3y/IbTaToB M ()OPMYIHUPOBAHKE BHIBOJIOB C

HCI10/Ib30BaHMEM Hay4YHbIX HOHHTHﬁ, TEOpI/Iﬁ H 3dKOHOB

YMeHuUe BlafieTb CUCTeMOM OMOIOrMUeCcKrX 3HaHWH, KOTOpasi BK/TIOYaeT:
OCHOBOTIO/IAraroIyie OMOJIOryecKie TEPMUHBI U TIOHSTHST (PKU3Hb, KITeTKa,
TKaHb, OpraH, OpraHW3M, BHJ, TOMy/SAUS, SKOCHCTeMa, OHOLIEHO3,
Ovocdepa; MeTab0/M3M, TOMeOCTa3, K/I€TOUHbIA UMMYHWUTET, OUOCHHTE3
Oenka, Ouoronmmepsl, JIMCKPETHOCTb, camoperyJisiLys,
CaMOBOCTIPOU3Be/IeHHe, HaC/1e/ICTBEHHOCTb, V3MEHYHBOCTb,
5HEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Ouosiornueckre Teopuu: KietouHast Teopus T. [1IBanHa, M. IInetifeHa,
P. BupxoBa; K/IOHa/IbHO-Ce/JIeKTUBHOr0 uMmyHurera II. Dpiux, W.N.
MeuHuKOBa, XpOMOCOMHasi Teopust HacjaeAcTBeHHOCTHM T. MopraHa,
3aKOH 3apopiueBoro cxogcrsa K. bspa, sBo/monuonHas Teopus Y.
[lapBuHa, CMHTeTHYeCKasl Teopusl 3BOJIIOLIMH, TeOpUsl aHTpornoreHesa 4.

IapBuHa; Teopust buoreorieHo3a B.H. CykauéBa; yuenue H./. BaBuoBa




0 L[eHTpPax MHOT000pa3usi M TPOUCXOKAEHUS] KY/IbTYPHBIX pacTeHUH,
yuenre A.H. CeseprioBa 0 MyTSX U HaIpaB/IeHUSIX 3BOJIIOLIUM, YUeHHe
B.U. BepHajsickoro — o 6uocdepe);

3aKoHbI (eMHO0Opa3usi TIOTOMKOB T€PBOTO TIOKOJIEHHS], PACIIeTUIeHHS
TPY3HAKOB, HE3aBUCUMOIO HacjiefoBaHus TIpusHakoB ['. Menpgens;
CLIeTJIEHHOT'0 Hac/eI0BaHys IPU3HAKOB U HapyLIeHUs CLiellJIeHUs TeHOB
T. MopraHa; rOMOJIOTUUeCKUX PSIZI0B B HAaC/IeJCTBEHHON U3MEeHUMBOCTH
H.M1. BasunoBa, reHerudeckoro pasHoBecuss [Ix. Xapau u B.
Batinbepra; 3apogpimieBoro cxocTBa K. bapa; GuoreHeTHueckuii 3aK0H
9. TI'ekkenst, ®. Mronnepa);

TIPUHLUTIBI (UMCTOTHI TaMeT, KOMIJIEMEHTaPHOCTH);

npaBwia (MuHMMyMa FO. JIubuxa, 5KOJIOTHUECKOW MHMPaMUAbI UKCer,
OroMacChl ¥ SHEPTUH);

rurote3bl (kKoarjepBatHoW A.M. OmnapuHa, TiepBuuHOro OymboHa [IK.

Xonnetina, mukpocdep C. dokca, pubosuma T. Uek)

YMeHue peliaTh TIOMCKOBble OHOJIOTHUECKWE 3a[aud; BBISB/ISATH
TIPUUYMHHO-CJIe/[CTBEHHbIE CBSI3U MEXy UCCIeTyEMBIMU
OMOIOTUYeCKUMH 00BEKTaMH, TPOTIECCAMH U SIBJIEHUSIMU; Ie/IaTh BBIBOJIbI
U TIPOTHO3bI HA OCHOBAHUH TTO/TyYEHHBIX Pe3y/IbTaToB;

COCTaB/IATb T€HOTHUITUUECKHE CXEeMbl CKDPEIWBAHMs /11 Pa3HbIX THUIIOB
HaC/Ie[JOBAHUsI TPU3HAKOB Yy OPraHW3MOB, COCTAB/STh CXEMbI TepeHoca

BEII[eCTB 1 SHEPTHU B SKOCUCTeMaX (1€ MTUTaHWSs, TIMITEBbIe CeTH)

YMeHue ycTaHaBIMBATh B3aUMOCBSI3U MEXX/y CTPO€HUEM U QYHKLUSIMU:
OpraHoW/0B, K/IeTOK pa3HbIX TKaHel, OpraHaMH U CUCTeMaMH OpPraHoB y
pacTeHUi, >KUBOTHBIX W YeJI0BeKa; MeX/y dTarlaMyd OoOMeHa BellecTB;
STariaMM KJIeTOYHOTO I[MKAa M J>KU3HEHHBbIX I[UK/JIOB OpraHU3MOB;
STarlaMyd  SMOPHOHA/IBHOTO Da3BUTHS; TEHOTHIIOM U (HeHOTHUIIOM,
¢deHoTHIIOM M (paKTOpamMy Cpefibl OOWTaHMS; TPOL[ECCaMH 3BOJIFOLNY;
JOBIDKYLIUMM CUJIaMU  aHTPOIOreHe3a; KOMIIOHEHTaMM pa3/IMYHbIX

S9KOCHUCTEM U l'IpI/ICl'IOCO6]'IEHI/IHMI/I K HUM OPraHU3MOB

YMeHMe BbIJe/STh CyI{eCTBeHHbIe TIPU3HAKH:

CTPOEHUsI BUPYCOB, K/IeTOK MPOKAPHOT U 3YKApHOT; OAHOK/IETOUHBIX U
MHOTOKJ/IETOYHBIX OPraHU3MOB, BUJOB, OMOTreOI|eH030B, SKOCHCTEM U
6rocdepsl; CTpOeHUsI OPraHOB U CUCTEM OPTaHOB PAaCTeHHM, )KUBOTHBIX,
YyeslOBeKa;  TPOLIECCOB  JKU3HEMESTeTbHOCTH,  IPOTEKAlIUX B
OpraHM3Max pacTeHWH, >KMBOTHBIX M UeJIOBeKa; OMOJIOTHUeCcKrX
nporieccoB: oOmeHa BeriectB  (MeTabonm3M), uHbOpMaAIUd U
TIpeBpallleHusi SHepruM, OpoXKeHHs], aBTOTPO(GHOTO U TeTepoTPOdHOTO




TUMOB TMHWTaHUs, (OTOCMHTE3a M XeMOCHHTe3a, MHTO3a, Meiio3a,
raMeToreHe3a, SMOpHOreHe3a, IIOCTIMOPHMOHA/TBHOTO  PA3BUTHHS,
Pa3MHOKeHUsl, MHAVBUYaJbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aMMO/IeHiCTBUS TEHOB, T€TEPO3UCA; IEMCTBUM UCKYCCTBEHHOT0 0TOOPA,
CTaOWMM3UPYIOIET0, ABWKYILETO W Da3phIBAIOLIEr0 eCTeCTBEHHOTO
orbopa; anIomaTpuyeckoro W CHUMIATPUYEeCKOro BH000pa30BaHuS;
BAUSIHUS [JBWKYIIMX CUJI S5BOMIOLMKA Ha TeHOQOHJ TMOMYyJIsLuH,
TIPUCTIOCOO/IEHHOCTH OPraHM3MOB K cCpefile OOWTaHuWs, 4epeZoBaHUs
HanpaB/eHUH 5BOJIIOLIMHK;, KPYrOBOpPOTa BELeCTB U MOTOKA HEpPruu B

3KOCHUCTeMax

CopMHUpPOBaHHOCTb YMEHHsI BBIIE/ISITh  CYII€CTBEHHbIE TPU3HAKU
BUDYCOB, K/IETOK TIPOKAPUOT U SYKAPHUOT; OJHOK/IETOUHBIX |
MHOTOK/IETOYHBIX OPraHU3MOB, BH/IOB, OHOTEOL[€HO30B U 3KOCHCTEM;
0COOEHHOCTH TMPOIIeCCOB 0OMeHa BelecTB W MpeBpalljeHUs] SHEPTUH B
K/IeTKe, ()OTOCHHTe3a, TUIACTUUECKOTO W SHEepreTuveckoro obMeHa,
XeMOCHHTe3a, MWT03a, Mel03a, OIJIOIOTBOPEHUs, pAa3BUTHUS U
Pa3MHOXKeHUs, WHAUBU/YaJbHOTO Pa3BUTUsI OpraHusMa (OHTOreHe3a),
O0pbOBI 3a Cyl[eCTBOBaHUE, €CTECTBEHHOTO 0TOOpa, BUJ000pa30BaHus,
TIPUCIIOCOO/IEHHOCTH  OPraHW3MOB K  Cpefile  OOWTaHWs, BJIUSIHUS
KOMITOHEHTOB 3KOCHUCTEM, aHTPOTIOTE€HHBIX U3MEeHEHUH B KOCHCTeMax
CBOEW MeCTHOCTH, KPyroBOPOTa BeIIeCTB U TIPEeBpALlleHHs] SHEPIUH B

buocdepe

YMeHHe UCI0/Ib30BaTh COOTBETCTBYIOL[ME apryMeHThI, OMO/IOrMTUeCKyro
TEePMUHOJIOTUIO ¥ CUMBOJIMKY Ji/1S1 J0Ka3aTeIbCTBa PO/ICTBA OPraHU3MOB
pa3HbIX CHUCTeMaTHUeCKUX TPYII; B3aUMOCBSI3M OPraHU3MOB U CPeibl
oOuTaHus; eJIWHCTBA UeTIOBEUeCKWX pac; HeoOXOAWMOCTH 3[j0POBOTO
obpasa >KW3HHW, COXpaHeHHUs pa3HO00Opa3ust BU/IOB U SKOCHCTEM Kak

YCJIOBHS COCYLL|eCTBOBaHUS IIPUPO/bI U YesI0BevecTBa

YMeHMe KpPUTHYeCKH OL|eHHWBaTb WHGOPMAnuio OHOIOTHYeCKOro
cofiep>KaHusl; WHTEepPIIPeTUpOBaTh 3THUUECKUE AacleKTbl COBPEMEHHbIX
WCC/IeJOBaHUM B OM0J/I0rvy, MeIuIiHe, OMOTeXHOIOTHH; paCCMaTPHBATh
ry00asbHbIe SKOIOTHUeCKHe PodieMbl COBPEMEHHOCTH, ()OPMHPOBATh

I10 OTHOIII€HHWIO K HUM CO6CTB€HHy1-O MO3MIHIO




IMEPEYEHbB 3JIEMEHTOB COJEPXXAHWS, ITIPOBEPAEMBIX HA EI'3 I10 BUOJIOI'U

Kog, ITpoBepsieMbI 3/IeMEHT CO/iep>KaHuUs
1 buonorus kak Hayka. JKvBble CUCTEMbI U UX U3y4YeHUe
CoBpemeHHasi Ovosiorusi — KOMILIEKCHasi Hayka. buosiormueckue HaykKd W

u3ydyaeMble UMU TpobieMbl. DyHJaMeHTabHbIe, TIPUK/IaZHbIE U TIOMCKOBBIE
HayuHble NCCIe/I0BaHUs B OHMOIOT UM

11 3HaueHue OwoIOTUM B (HOPMHPOBAHWM COBPEMEHHOW eCTeCTBeHHO-Hay4HOU
KapTuHbl Mupa. IIpodeccuu, cBs3aHHble C OWosorvell. 3HaueHHe OMOJIOTHH B
NPaKTHUEeCKO! /IesiTe/IbHOCTH  UYesioBeKa: MeJIMIMHe, CeTbCKOM XO35HCTBe,

MIPOMBIII/IEHHOCTH, OXpaHe MPUPO/ibI

JKuBble cucTeMbl Kak rpeaMeT usydeHus: 6uosioruu. CBONCTBA KUBBIX CUCTEM:
eIMHCTBO XMMHUUYECKOTO COCTaBa, JUCKPETHOCTh U I1[€JIOCTHOCTh, CJI0XKHOCTh U
YIIOPSIIOUE€HHOCTh CTPYKTYPHI, OTKPBITOCTb, camMoopraHu3alus,
CaMOBOCTIPOU3Be/IeHHe, Pa3/IpaKUMOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE.

1.2 YPpOBHM OpraHu3arvy KUBBIX CUCTEM: MOJIEKY/ISPHBIN, KIeTOUHbBIN, TKAHEBbIH,
OpraHW3MeHHbIH, MOMY/ISILIMOHHO-BU/JOBOU, SKOCHUCTEMHBII
(6buoreorieHOTHUECKUH), OWOChepHBINA. [Ipoiiecchl, MPOUCXOASIHE B >KUBBIX
cucteMax. OCHOBHbIe TIpU3HAKW XMBOTO. JKW3HB Kak (hopMma CyIeCTBOBAHUS

MaTepuu

Metoabl Ouonorvueckod Hayku. HaOmopeHue, u3MepeHHe, 3KCIIEPUMEHT,
cUCTeMaTu3alusi, MeTaaHamm3. [IoHSATHE O 3aBUCUMON U He3aBUCUMOMU
niepeMeHHO. [I1aHupoBaHKe KcriepuMeHTa. [IocTaHOBKA U MPOBEPKA TUIOTE3.
1.3 HyneBast rwrote3a. IloHsTMe BLIOODKM W €€ /IOCTOBepHOCTh. Pa3bpoc B
Ouonornueckux fAaHHbIX. OLIEHKA JOCTOBEPHOCTH IOJYUEHHBIX DPe3y/IbTaToB.
TTpyuKHBI WCKa)KeHUsI pe3y/bTaTOB JKCrepuMeHTa. [ToHSATHe CTaTHCTUYeCKOTo

TecCTa

2 KieTka Kak 0uoJiornueckass CucTeMa

KneTka — CTpyKTypHO-(YHKIMOHA/IbHAs €IUHULIA KUBOTO. VICTOPUSI OTKPBITHS
kinetku. Paboter P. T'yka, A. JleBenryka. Knerounasi Teopust (T. IlIBanH, M.

[Inetigen, P. BupxoB). OCHOBHBIE T0JIOXKEHUsI COBPEMEHHOM K/IETOUHOW TeOpUH.

2 MeTogpl  MOJEKY/ISIPHOM W K/JI€TOYHOM ~ OMONOrMHM:  MHKPOCKOTIHS,
xpoMaTorpadusi, 37ekTpodopes, MeToZ, MeueHbIX aTOMOB, AuddepeHiuaibHOe
L|eHTpU(YrMpoBaHre, Ky/JbTHBHPOBaHUE KJ/IeTOK

59 XVMHUUECKHH COCTaB KJIeTKA. Makpo-, MUKPO- U y/IbTPaMUKpPO3/eMeHThl. Bosa u

eé poJib KaK pacTBOpUTeJIsl, peareHTa, yyacTUe B CTPYKTYpPHMPOBaHUM KJIEeTKH,




Teryiopery/isiqui. MuHepanbHbIe BellleCTBa KJIETKH, WX OHOJIOrMuecKasi posib.
Ponb KaTMOHOB U aHHMOHOB B KJIETKE.

Buonornueckve momvMepel. bBenmku.  AMHWHOKWC/IOTHBIA —COCTaB  Oe/KOB.
CTpykTypbl OenmkoBOi MomeKynbl. [lepBuuHasi cTpykTypa Oesika, MenTHAHas
CBA3b. BropuuHas, TpeTWuHasi, 4YeTBepTHYHAs CTPYKTYyphl. [leHaTypauys.
CaoiictBa 6enkoB. Knaccudmnkanus 6enkoB. brosoruueckre GyHKIMN 6e1KOB.
YrneBogbl. MoHOCaxapu/pl, AWCAaXapyUbl, OJUArocaxapyuzbl U IOIUCaXapyUbl.
OOmuii T1UiaH CcTpoeHMs W (DU3UKO-XMMHUECKWe CBOWCTBA  YTJIEBOJOB.
Buonornyeckue QyHKIUM YT1€BOJOB.

Jiumuapl. T'uppodunbHO-ruApodoOHIe CcBolicTBa. Kiaccudbukarus JTUMHIOB.
Tpurnmuuiepuzbl, dochomunuasl, BOCKH, cTepoufbl. buosoruueckue GyHKIUU
munuoB. OO6IMe cBoMcTBa OHMOIOrMUeCcKuX MeMOpaH — TeKy4eCThb, CIIOCOOHOCTh
K CaM03aMbIKaHUI0, [IO/IyIIPOHULIaeMOCTb.

Hyknennosble xuciotel. JHK u PHK. CrpoeHve HyK/I€MHOBBIX KHUC/IOT.
Hyxkneotuzpl. [Tpuniun komrieMmeHtapHocTu. [IpaBuno Yapradda. CTpykTypa
IHK — nBotiHas crivpasb. MecToHaxoxzaeHue v buosoruueckue Gyakimm JTHK.
Bupapl PHK. ®yukiuu PHK B knetke.

Ctpoenue wMoJsiekynbl AT®. Makpospruueckve CBsi3U B MoJiekysie ATO.
buonoruueckue ¢yHkumu AT®. BoccTtaHoB/eHHbIe TTePeHOCUMKY, UX (QYHKLIUN
B KJleTKe. CekBeHvpoBanue /THK.

CrtpykTypHast Owonorust: Ouoxumuueckue W OwodU3NUeCKre WCCIeJOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYT

2.3

Tunbl  KIETOK: SyKapuoTHueckass M TpokapuoThyeckas. CTpPYKTypHO-
¢byHKIMOHATBHBIE 00pa30BaHus KIIETKH.

CTpoeHMe TIPOKapUOTUYECKON KieTKU. KieTouHasi cTeHKa OakTepwii U apxei.
OcobeHHOCTH CTpPOeHMsI TeTepOTPOPHON M aBTOTPO(HOU TPOKAPHOTUUYECKUX
K/71eToK. MecTo ¥ posib IPOKApHoT B OMOLIeHO3ax.

CrpoeHuve U (pyHKL[MOHHPOBaHUE SYKapuOTUYeCcKoW KieTku. Ilna3marmyeckas
MembOpaHa (ra3masiemma). CTpyKTypa rjia3MaThuecko MmeMOpanbl. TpaHcropT
BEI[eCTB UYepe3 Tula3MaTHUeCcKyld MeMOpaHy: TlacCHBHbIM  (Auddysus,
obsieruéHHast udQy3usi), aKTUBHBIA (TIEPBUUHBIA W BTOPUUHBINA AaKTHBHBIN
tpaHcropt). [lonynponuriaemocTs MemOpaHel. PaboTa HaTpuii-KanvieBOro
Hacoca. DHJOLMTO3. MUHOLMTO3, (aronuros. Ok3ouuTo3. KieTouHasi CTeHKa.
CtpykTypa ¥ GYHKIMU KJIeTOUHOM CTeHKU PacTeHui, TprOoB.

Huroriasma. Lluto3osb. Llutockesner. [BwkeHue LuTOonia3Mbl. OpraHou/bl
kineTku. OpHOMeMOpaHHBIE OpPraHOW/bl KJIETKHW. 3HJOIUIa3MaTU4ecKasi CeTb
(OIIC), armapat I'obpKu, TM30COMBI, IX CTPOeHHEe W (YHKLMH. B3auMOCBs3b
0JHOMeMOpaHHBIX OpPraHOM/I0B KiIeTKH. CTpoeHHe IpaHy/IsSIPHOTO PeTHKYIyMa.

CunHTe3 pacTBopuMbIX 0OenkoB. CHHTe3 K/I€TOUHBIX MeMOpaH. ['agkuii




(arpaHyssIpHBIN) 3HJOIIa3MaTHUeCKuid peTHKYIyM. CekpeTopHasi (yHKIHS
arirapara I'onpgpky. TpaHcnopT BeljecTB B KieTKe. Bakyosid pacTUTeIbHBIX
K/1eToK. Knetounsii1 cok. Typrop.

IToyaBTOHOMHBIE OPraHOU/IbI KJIeTKW: MUTOXOH/IPUY, TI/IaCTU/BL.

CrpoeHve M (PyHKLIMM MMUTOXOHJAPUA M mnactuzi. IlepBuuHble, BTOpPUYHbIE U
C/IOKHBIe  TUIACTHZBI  (POTOCHMHTE3UPYIOIUX  3YKApUOT.  XJIOPOIUIACTHl,
XPOMOILIACThI, JIEUKOI/IaCThI BBICIIMX PACTEHUH.

HememOpanHbie opraHougpl kinetku CrpoeHre W (GYHKUIMM HeMeMOpaHHBIX
OpraHouZIoB K/eTKh. Pubocombl. MukpodunameHTsl. MpllieuHble  K/IETKU.
Mukpotpybouku. Ketouneiii 1ieHTp. CTpoeHWe U [IBIDKEHHE JKTYTUKOB U
pecHrueK. MUKpOTPYOOUKH 1IUTOTUIa3Mbl. [leHTpHOIE.

Slppo. OGosiouka siapa, XpOMAaTWH, KapyoIllia3Ma, SAPBIIIKH, X CTPOeHHe U
¢byakumy. SnepHbiii OeskoBBI MaTpukc. [IpocTpaHCTBEHHOe pacIio/ioXKeHHe
XpOMOCOM B UHTepda3HoM siipe. beku XxpomaTriHa — TUCTOHBI.

Krnertounele BkmoueHusi. CpaBHUTe/IbHAs XapaKTepUCTHUKA KIJIETOK 3yKapuOT

(pacTUTeNbHOM, )KUBOTHOH, 'PUOHOIA)

2.4

Accumunsanys ¥ JUCCUMUWISILAS — /IBe CTOPOHBI MeTaboymi3ma. Turbl oOMeHa
BeIeCTB: aBTOTPO(HBIA U TeTepoTPOQHBIA. YdacTHe KUC/IOpoJa B OOMEHHBIX
mporieccax. OHepreTHUeckoe obecrieueHWe KiaeTKd: mpeBpaiienne ATD B
oOMeHHBIX Tiporieccax. PepMeHTaTUBHBIA XapakTep peak[uid KIeTOUHOTO
MeTabosm3ma. depMeHThl, WX CTPOEHHWE, CBOWCTBA W MeXaHWU3M JIeHCTBUSI.
KodepmenTsl. OTMuusi pepMeHTOB OT HeOpraHMUeckUX KaTannu3aTtopoB. benku-
aKTUBaTOPbI M OeKU-MHrMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (hepMeHTaTUBHBIX
peakLuii OT pa3/IMUHbIX (DaKTOPOB.

[TepBuuHBbIM CHHTe3 OpraHWYecKuUX BellecTB B KieTke. dotocuHTe3. Posb
XJIOpOTJIaCTOB B Tmiporjecce (oTtocuHTe3a. CBeToBas UM TeMHOBasi (has3bl.
[TpopykTuBHOCTE (hOTOCUHTe3a. ByusiHue pas3imMuHbIX ()aKTOPOB Ha CKOPOCThb
(doTocuHTe3a. 3HaueHUe (HOTOCHUHTE3A.

XemocuHTe3. Pa3HoOOpasre opraHu3MOB-XeMOCUHTETHKOB: HUTPUDHULMPYIOILHe
OakTepuu, >kene300aKTepun, CepoOAKTepUH, BOJIOPOJHbIE DakTepuH. 3HaUeHHe
XeMOCHHTe3a.

AHaspoOHble opraHusmbl. Bugbi Opoxenusi. IlpoaykTel OpoKeHHS W UX
WCIIO/Tb30BaHNE YesIOBeKOM. AHA3pOOHbIe MHUKDPOOPraHW3MbI KaK OOBeKTHI
OUOTeXHOOTMU U BO30yaUTe M O0JIe3HEM.

AspoOHbIe OpraHuU3MbL. JTarbl SHEPreTUYecKoro oOMeHa. I10/rOTOBUTENbHBIN
ytan. ['Mkonm3 — 6ecKuc/IopoiHOe paciijeryieHre TTH0KO3bL.

buosornueckoe okuC/aeHWe, WIM K/I€TOUHOe AbixaHue. Pojib MUTOXOHADUM B

nporeccax  OUOJIOTHYeCcKoro OKUCJIeHUSI. [lukmueckrie  peakIWH.




OxucnutensHoe (ochopumpoBane. [IpenmyiiecTsa aspobHoro myty obmeHa
BeIL[eCTB Tepes] aHa3poOHbIM. D((eKTUBHOCTE SHEPreTHYeckoro oomeHa

2.5

Peakijum MaTpuuHOro cuHTe3a. [IpMHLIUI KOMILJIEMEHTapHOCTH B peaKkLUsiX
MaTpPUYHOTO  CHHTe3a.  Peanusansi  Hac/ieCTBeHHOW — HMH(OpMaLUM.
I'eneTnueckui KoJ, ero cBoMcTBa. TpaHCKpUILMSA — MaTpyuuHbii cuHTe3 PHK.
[MpyHLMNBI ~ TPaHCKPUIILMM:  KOMILJIEMEHTapHOCTb,  aHTUIApa/ie/bHOCTb,
aCUMMeTpUYHOCTb. TpaHc/iAnMa U eé sranbl. Yyactde TpaHcrnopTtHelx PHK B
OuocuHTe3e Oenka. YcnoBus 6mocuHTe3a Oenka. KoavpoBaHue aMHUHOKHCIIOT.
Poss pribocom B buocuHTe3e Oestka.

OpraHu3aliysi reHoMa y IpOKapyoT U 3YKapyuoT. Perynsiiys akTHBHOCTH T'€HOB Y
npokapuoT. ['umnore3a omepoHa (®. XKako06, XK. MaHo). Perynsiumss 0OMeHHBIX
MpoLeccoB B KeTKe. KneTouHblli romeocTas.

Bupycel — Hek/eTouHble (OPMBI >KU3HU W OO/HraTHeie mapasuthl. CTpoeHUe
MIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaros.

BupycHble 3a0oseBaHus yesioBeKa, KUBOTHBIX, pactenuii. CITU/], COVID-19,

Conua/ibHbIe 1 MeJUITMHCKKe l'IpO6JI€MI:I

2.6

KsieTouHbIM LUK, €T0 Tiepuo/ibl U perysiius. MaTepdasa u muto3. OcobeHHOCTH
MIPOLIeCCOB, TpOTeKawlux B HHTepdasze. [loAroToBKa KIeTKW K JieleHHIO.
[IpecunTeTHUECKUI (TOCTMHUTOTHYECKHH), CHHTEeTUYeCKUM u
MIOCTCUHTETHUYeCKHU (IPeMUTOTHYECKHH) Tepruobl UHTepdasbl.

Marpuunbii cunte3 [HK - permkauusa. [lpuHomnsr permikanuu  [THK:
KOMII/IEMEHTApHOCTb, TI0JIlyKOHCePBAaTUBHBbIM CHUHTE3, aHTUIApa/ule/IbHOCTb.
Mexanusm permkanuu JTHK. Xpomocomsl. CTtpoeHue XxpomocoM. Tesomepsl 1
TesloMepa3a. XPOMOCOMHBIA HabOp K/IeTKd — KapuOTWIl. JIWTUIOWAHBIA U
raryionHeI - Habopel XpomocoMm. ['omosioruuHble  XpoMocoMmbl. [TosoBbie
XPOMOCOMBI.

Henenue knetku — muto3. CTaZii MUTO3a U NPOUCXOAMIIEe B HUX IPOLIeCCHL.
Tunbl Muto3a. KaprokuHes U LUTOKMHe3. buojiornueckoe 3HaueHWe MUTO3a.
Perymsiiiysi MUTOTUYeCKOTO LIMK/Ia KieTKU. [IporpamMMupyemMast KiieTouHast rbesib
— arormnTos.

cDYHKL[I/IOHaJII:uHaﬂ reHOMHKa

OpraHu3smM Kak O6rosioruueckasi cucrema

3.1

O/IHOK/IeTOUHbIe,  KOJIOHWA/lIbHbIe, = MHOTOK/IETOUHbIE ~ OpTraHWU3Mbl U
MHOTOTKAHEBbI€ OPTaHU3MBbI.

@dopMbl pa3MHOXKEHWsT OpPraHU3MOB. Oecriosioe (BK/IOuUasi BereTaTWMBHOE) U
nosioBoe. Buael 6ecnosioro  pa3sMHOXKEHWs: TIOUKOBAHHE,  CIOPYJISALUS,

dbparMeHTalusi, KIOHUPOBaHKe.




[TonoBoe pasmHo>keHue. [To/10BbIe K/IETKU, WK raMeTbl. Meiio3. CTaauu Meio3sa.
[ToBeneHnre xpoMocom B merio3e. Kpoccunrosep. bruonornueckuii cMbIC Meio3a
¥ TI0JI0BOTO Tporiecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMK/Ie OPraHHu3MOB.
[Ipep3apogpiiieBoe pasButve. ['ameroreHe3 y >KUBOTHBIX. [lo/ioBble kese3sbl.
O6pa3oBaHue 1 pa3BUTHeE TIOJIOBBIX K/IeTOK. CriepMaToreHes 1 ooreHes. CTpoeHue
TOJIOBBIX KJeTOK. OTIjIofIoTBOpeHre W SMOpHUOHANbHOE DPa3BUTHE >KUBOTHBIX.
Crioco0bl OTUIOOTBOPEHUS: Hapy)KHOe, BHyTpeHHee. [lapTeHoreHes.
WnaauBuyanbHOoe pas3ButHe opraHu3moB (oHToreHe3). Craguu 3mOpuoreHesa
JKUBOTHBIX (Ha mipumMepe jsryiku). Jpobmenue. Turiet gpobenusi. OcobeHHOCTH
po0/IeHUsT MJIEKOTTUTAOIIMX. 3apO/IbIeBble JIMCTKUA (TacTpy/siuys). 3akiaajKa
OpraHoB Y TKaHell U3 3apo/blllIeBbIX JIMCTKOB. B3anMHoe BiMsiHMe yYacTel
pa3BUBAlOITIErOCs  3apofiblimia  (3MOpPUOHANbHAs WHAYKIWSA). 3akiajka TulaHa
CTPOeHMsI >KMBOTHOTO KaK pe3y/bTaT HepapXUuyecKWX B3aWMOJEeHWCTBUN TeHOB.
BnusiHue Ha SMOpUOHANbHOE pa3BUTHE Pa3/IMUHBbIX (DAKTOPOB OKPY>KAIOIIeH
cpefpl.

Pocr 1 pa3ButHe >kuBOTHBIX. [TocTaMOproHanbHbIA epro. [TpsMoe v HempsiMoe
pasButue. Pa3Butue ¢ MeTamMopdo3oM y OeCrio3BOHOUHBIX M TO3BOHOYHBIX
)KUBOTHBIX. bHosiornueckoe 3HaueHue MpPSIMOTO W HEMNPSMOTO Da3BUTHS, UX
pacrpocTpaHeHde B Tpupojie. TUIbl pocTa >XUBOTHBIX. DaKTOpPbl peryssLuu
pOCTa >KMBOTHBIX W uesoBeKa. CTafiuM IOCTIMOPHOHA/NBHOTO PAa3BUTHS Y
JKUBOTHBIX U yesioBeka. [lepro/ibl OHTOreHe3a uesioBeka.

PasmMHOXeHMe W pasBuTue pacteHui. [ametodut u crnopoputr. Meiio3 B
JKU3HEHHOM 1IMK/jae pacteHuwid. OOpa3oBaHue crmop B TIporjecce Mekio3a.
'amerorene3 y pacrenu. OrmofOTBOpeHHMEe W pa3BUTHe PAaCTUTEIbHBIX
OpraHv3MoB. /[BoiHOe OTI0/JOTBOPEHHE y LIBETKOBBIX pacTeHuid. OOpa3oBaHue 1

Pa3BUTHE CEMEHH. MexaHU3MBbI Peryadani OHTOTeHe3a y paCTEHI/Iﬁ 1 J)XUBOTHBIX

3.2

Wcropusi craHOB/eHWsT W pa3BUTUS TeHETMKHM Kak Hayku. OCHOBHbIe
reHeTUUeCKre TOHSATUSI U CUMBOJIbI. ['OMOJIOTHYHbIE XPOMOCOMBI, ajjie/ibHble
reHbl, a/JbTePHATHUBHbIE TIPU3HAKW, [JOMWHAHTHBIM W peLieCCUBHBIM TPU3HAK,
rOMO3UrOTa, TeTepO3UroTa, UWCTas JIMHUS, TUOPUABI, TeHOTHUM, (HEHOTHIL.
OCHOBHBbIE  METOZbl TE€HETHKHW. THUODPUAOIOTUUYECKUH, I[UTOJIOTHYECKUH,

MOJIeKY/ISIPHO-TeHeTHYeCKUH

3.3

MonorubpusiHoe ckpeljuBanye. [1epBbiii 3akoH MeH esns — 3aKOH eiIMHO00pasus
ruOpuioB TepBOro TokosieHus. [lpaBwio AomuHMpOBaHUS. BTopoii 3akoH
MeHpens — 3aKOH pacljellyleHuss [PU3HAKOB. LIuTosoruyeckue OCHOBBI
MOHOTHOPH/HOTO CKpeIIBaHus. ['UroTe3a UuCTOTHI raMer.

Amnanusupyolee ckpeljrBaHye. IIpomMe)XyTOuHbIM XapakTep Hac/1e[OBaHUS.

PaCH_[eHJ'IEHI/Ie IMMPHU3HAKOB ITPH HEIO/IHOM JOMHWHHUPOBAHWH.




OurnbpugHoe ckperyBaHuve. TpeTuii 3akoH MeHzenss — 3aKOH HE3aBUCHMOTO
HaC/e[loOBaHUsSI ~ TPU3HAKOB.  LluTonormueckrie  OCHOBBI  AWTHOPHIHOTO
CKpelLUBaHus.

CrervieHHOe HacjieloBaHWe Tpu3HakoB. Pabotelr T. Moprana. CiieruieHHOe
Hac/e/loBaHue TeHOB, HapyllleHue CLeIl/IeHUus MeX[y reHaMu. XpOMOCOMHast
Teopus Hac/1eICTBeHHOCTH.

'enetyka mosia. XpOMOCOMHBIM MeXaHU3M OIpefiesieHusl 1oja. AyToCOMbl U
TI0JIOBbIe XPOMOCOMBI. I'OMOrameTHbIM M rereporaMeTHbIM Mos. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpOMOcCOM. HacsiefoBaHuve NPU3HAKOB, CLiEIIEHHBIX C
TIOJIOM.

'enoTun kak Ljes0CcTHasi cucrteMa. I1neloTponusl — MHOXKeCTBEHHOe [IeHCTBHe
reHa. MHOXeCTBeHHBIM as/ule/u3M. B3aumogelcTBUe Heasule/IbHBIX TI'€HOB.

KowmmniemeHntapHoCTh. Onucras. [lommmepus

3.4

B3aumoelicTBue reHOTHIIA U Cpe/ibl ITPU popMrpoBaHnu deHoTHIIa. MI3MeHUMBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMUECTBEHHbIE MPU3HAKU. BUbl M3MEHUMBOCTH!
HeHac/eICTBeHHasl U HaC/leJCTBeHHas!.

MopudukaiiionHass ~ U3MeHUMBOCTb.  Pomb  cpeabl B (hopMupOBaHWU
MO IUPUKALMOHHOM n3MeHUMBOCTH. HopMa peakijuu pu3Haka. BapuallvoHHbIN psif
v BapuaimoHHass kpuBasi (B. WoranHceH). CsolicTBa MoJU(UKaIMOHHOM
W3MEHUYUBOCTH.

I'eHOTHIIMUECKast U3MeHYUBOCTb. CBOKCTBA TeHOTUITMUECKON M3MEeHUMBOCTU. Buibl
TeHOTHITUYECKON U3MEeHUMBOCTU: KOMOWHATUBHAsT, MyTal[MOHHASI.

KoM0OuHaTHBHasi W3MEHUMBOCTh. Melio3 U TIOJIOBOM TIpOI[eCC — OCHOBA
KOMOMHATUBHOM M3MeHUMBOCTH. PoJTb KOMOMHATUBHOW W3MEHUMBOCTH B CO3/JaHUU
TeHeTUUeCKOro Pa3HO00pa3us B Tpe/iesiax OJHOTO BU/A.

MyTaloHHasi U3MeHUMBOCTb. BH/bI MyTalyii: FeHHbIe, XPOMOCOMHbIe, TeHOMHBIE.
CroHTaHHbIe M WHAYLMPOBAHHblE MyTalMu. flepHble M LUATOMJIa3MaTHUUeCKUe
Mytaluu. CoMaTryecKye U MosioBble MyTaluyu. [ I[priurHb BO3HUKHOBEHUS] MyTaLAH.
MyTareHbl W WX B/IWSIHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTHM MYTAL[MOHHOTO
niporiecca. 3aKOH TOMOJIOTHUECKHX PSIZIOB B HaC/IeAICTBeHHOU n3mMeHunBocTy (H..

BaBuoB). BHesiiepHasi U3MEHUMBOCTh U HaC/IeICTBEHHOCTh

3.5

KapuoTtun uenoBeka. MexxayHapoaHas TIporpaMma MCC/eJOBaHUs TeHOMa
yesioBeKa. MeToAbl U3yueHUsT TEeHETUKHM UejloBeKa: TreHealoTMuecKui,
0JIM3HELIOBBIH, LIUTOreHeTUYeCKHi, MONY/ISILIMOHHO-CTaTUCTUYECKUH,
MOJIEKY/IIPHO-T€HeTUUeCKU . CoBpeMeHHOe onpejiesieHue reHoTumna:
MO/ITHOT€HOMHO€E CeKBeHHWPOBaHWe, TeHOTUIIMPOBaHUE, B TOM YMCJIe C MOMOLbIO
[MIIP-anamm3a. HacnegctBeHHble — 3abosieBaHMsi  4esioBeKa. ['eHHble U

XpOMOCOMHBIe  0Oosie3HM ~ yesioBeKa.  bosiesHm ¢ Hac/e[CTBEHHON




TMpeipacrioyioKeHHOCTI0. 3HaUeHHe MeJULIMHCKOW FeHeTUKU B TIPe/I0TBPALLeHUU

1 JIeUeHHH FeHeTUUeCcKuX 3a0o/ieBaHuii yesioBeka. CTBOJIOBLIE K/TETKU

3.6

JomecTukaLys U cesiekLyisl. 3apoKJeHue CeleKLMy U JIoMeCTUKalu. Yyernve H.U.
BaBuioBa 0 1ieHTpax MPOMCXOX/EHUs U MHOT000pasuisi Ky/IbTYPHBIX PaCcTeHHH.
Posb cenexiuu B CO371aHUM COPTOB pacTeHUM U MOPOJ, )XUBOTHBIX. COpT, Mopoza,
LITaMM. 3aKOH TOMOJIOTUYECKUX PS/IOB B Hac/le[CTBeHHOW u3meHunBoctd H.U.
BaBuioBa, ero 3HaueHue 1715 CeJIeKLIMOHHON PabOoTHI.

Metozbl  CeIEKIIMOHHOM paboThl. VICKycCTBEeHHBIM OTOOpP: MAacCOBBIA U
WH/VBU/IyalbHBIA.  JTarmbl ~ KOMOWHALMOHHOW  ceyeKnud.  Vcribitanue
Mpou3BoAuTeNell 1o 1oToMcTBY. OTOOp MO TeHOTWITy C TIOMOIIBIO OLIEHKH
(heHOTHUTIA TOTOMCTBA U OTOOP TI0 TEHOTHUITY C TIOMOII[bI0 aHamm3a [JHK.
VIcKyCCTBeHHBIN MyTareHe3 Kak MeTO/| CelIeKLIMOHHOM paboThl. PasvialiuoHHbBIN U
XUMHUYECKM MyTareHe3 KakK HWCTOYHMK MyTalMid Yy KyJbTYpHbIX (hopMm
opranusmMoB. lcrosp30BaHWe T'eHOMHOIO peJaKTUpPOBAaHUSI U METOZOB
pekoMOuHaHTHBIX [THK 17151 1To/TyueHUst ICXOHOTO MaTepHrasa Jijisi CeJIeKIHH.
[MonyuyeHvie TO/MMIUIONIOB. BHyTpuBHUIOBas ruUOpuAM3aiys. bM3KOpPOACTBEHHOE
CKpellBaHue, Wi UHOpUUHT. HepozicTBeHHOe CKpelvBaHWe, Wi ayTOPUWHT.
['eteposuc u ero npuuvHel. Vcrnonb3oBaHue rereposuca B cenekiuu. OtpanéHHas
rubpuayzarus. [IpeozosieHrie GeCriyiofvsi MEXBUIOBBIX TMOPUIOB. IOCTIDKeHUs

cejieKqum1 paCTeHI/II\/,I N >)KUBOTHBIX

3.7

OOBeKTHI, UCTI0/Ib3yeMble B OMOTeXHOIOTHH, — KJIETOUHBIE U TKAHEeBbIe KYJIbTYPHI,
MHUKDOOPTaHM3Mbl, WX XapaKTepuCTUKa. TpafulMiOHHass OWOTeXHOJIOTHS:
xneboreueHye,  TOJyueHWe  KHUC/IIOMOJIOUHBIX  TIPOJAYKTOB,  BHUHOZEJHE.
Mukpobuonornyeckuii cuHTe3. OOBEKTbI MUKDPOOMOIOTHUECKUX TeXHOJIOTHH.
[MpousBoacTBO  Oenka, aMHUHOKHCJIOT W BUTaMHUHOB.  VICKyCCTBEHHOe
OIVIOZIOTBOpeHUe. PeKOHCTPYKLMS SIMLEKIeTOK U KJIOHWPOBaHWE >KUBOTHBIX.
MeTo/, TpaHCIUIaHTaLMY Si/iep KIIeTOK.

XpoMOCOMHass M TeHHasg WHXeHepusi. VICKyCCTBeHHBIM CHHTe3 TIeHa WU
KOHCTpyupoBaHWe pekoMOuHaHTHbIX [IHK. [IOCTW)KeHUSI U TepCIIeKTHUBBI
XPOMOCOMHOM Y TeHHOW WHXeHepud. MeauuyHCKre OHOTeXHOJIOTHHL.

Ncno/ib30BaHMe CTBOJIOBBIX K/IETOK

Cucrema 1 MHOroobpasye OpraHi4eckoro Mupa

4.1

Buonornueckoe  pasHoobOpaswe  opraHm3moB.  CoBpeMeHHasi — CHUCTeMa
opraHuyeckoro mwupa. IIpuHuunbl Kaaccugukaiuu opraHusMoB. OCHOBHbIe
cucTeMaThyecKue TpyIibl OpraHu3MOB.

Oco0eHHOCTH CTPOeHUsI M >KU3He[esITelTbHOCTH OJHOK/IeTOYHBIX OPraHM3MOB.
BakTepruu, apxeH, 0HOK/IeTOUHbIe TPUOBI, OZJHOK/IETOUHBIE BOAOPOC/H, APYrHe

IMPOTUCTHI. Ko/onunanbHbIe OpraHU3MBI. ,Z[BI/DKEHI/IE OJTHOK/IETOUYHBIX




OpraHM3MOB. aMEDOUTHOE, KTYTUKOBOE, PeCHUUHOe. 3all[iTa y O/JHOK/IeTOUHBIX
OpraHu3moB. Pa3ipa)KMMOCTb y OJTHOK/IETOYHBIX OPraHU3MOB. TaKCHUChI

4.2

MHoroknerounble  pacTeHus. B3auMOCBA3b  uacTed  MHOTOK/IETOYHOTO
opraHusMa. TkaHM, opraHbl U CUCTeMbl OPraHOB MHOT'OK/IETOYHOT'O OpraHu3ma.
Opranusm Kak efiHoe Liejioe. TKaHM pacTeHui. TUNbl paCTUTE/bHBIX TKaHeu:
oOpa3soBaresibHasi, TIOKpOBHasi, TIPOBOJAIIAs, OCHOBHAs, MexaHHUecKas.

OcobeHHOCTU CTpOeHUs], QYHKIIMK W PACIIO/IO>KEHHS TKaHEel B OpraHax pacTeHui

4.3

BereraTtBHBIEe U reHepaTHBHbIE OpraHbl pacTeHUH. PYHKIIMKA OPraHoB U CUCTEM
opraHoB. Kapkac pactenuii. [IBrykeHre MHOTOK/IETOYHBIX PACTEHUM: TPOMM3MBbI
u Hactum. llorsomenne BOZBI, YIVIEKMC/IOTO rasa M MHHEPaJbHBIX BeleCTB
pacteHusiMd. [IpixaHue pacteHUd. [Ind@ysust ra3oB uepe3 NoBePXHOCTb KJIETKH.
TpaHcnopTHBIE CHUCTeMbl pacTeHuM. BbigeneHwe y pacTeHud. 3amura y
MHOTOK/eTOuYHbIX pacteHud. Kytukyna. CpejcTBa MacCMBHOM UM XMMUUECKOU
3auThl. PUTOHLIUABL.

Pa3pa)xuMoCTe M pery/nsnus y OpraHusMOB. PaszpakumocCTb U peryasuus y

MHOT'OKJ/IETOUYHBIX paCTEHI/Iﬁ. PoctoBbie BelljeCTBa U MX 3HAUeHNre

4.5

MHoroknerounble  >KMUBOTHble. B3auMOCBSI3b  uyacTeli  MHOIOKJIETOUHOIO
opraHusMa. TkaHM, OpraHbl U CUCTeMbl OPraHOB MHOT'OK/IETOYHOT'O OpraHu3ma.
Opranusm Kak eauHoe resoe. ['omeocras. TKaHM )KUBOTHBIX U YesioBeKa. TUIbI
JKUBOTHBIX TKaHeM. SMUTe/Ma/lbHas, COeJUHUTe/IbHas, MbIlIeYHas, HepBHasl.
OcobeHHOCTH CTpoeHMs1, (YHKUMN ¥ pPACHOJOKeHUs TKaHeld B OpraHax

JKMBOTHBIX M Ue/IOBeKa

4.6

Oprasbl ¥ CUCTEMBI OPraHOB KMBOTHbBIX. DYHKIIUU OPraHOB M CUCTEM OPraHOB.
Omnopa Tena opraHusMoB. CKesieTbl OJHOK/IETOUHBIX W MHOTOKJ/IETOYHBIX
JKUBOTHBIX. HapyXKHbI1 ¥ BHyTpeHHUU cKesjieT. CTpOeHHe U THUIIbl COeIUHEeHUs
KOCTeM.

[BrKeHre MHOIOKJIETOYHBbIX J»MBOTHBIX. IluraHue >KUBOTHBIX. [luTaHue
TI03BOHOUHBIX )KUBOTHBIX. /IpixaHue XUBOTHBIX. KoxxHOe mbixaHue. KabepHoe 1
JIETOUHOe JbIXaHue.

[bIxaHve T03BOHOYHBIX J>XUBOTHBIX. OBOJIIOLIMOHHOE YC/IO0XKHEHHWe CTPOeHUs
JIBrKUX TO3BOHOYHBIX XUBOTHBIX. /lpIXaTe/bHas cucTeMa yesioBeka. MexaHu3m
BEHTW/ISALIMM JIETKUX Yy TITHAL, UM MJIEKONUTArLMX. TpaHCopT BeljecTB Yy
opraHusmoB. TpaHCIIOPT BeleCTB y >XKUBOTHbIX. KpoBeHOCHast cucrtema U eé
opranbel. KpoBeHOCHasi ~ cucrteMa  ITI03BOHOUHBIX  JKUBOTHBIX.  Kpyru
KpoBoOOpallieHHs. DBOJIIOIIMOHHbIE  YCJIO)KHEHUS] CTPOEHHS KPOBEHOCHOU
CHACTeMbl TT03BOHOUHBIX XMBOTHBIX. BobizlesieHne y opraHvusmoB. BrineneHue y
JKUBOTHBIX. COKpaTuTe/ibHbIe BaKyo/1u. Oprasel BeifeneHus. CBs3b IT0/I0CTH TeJla

C KpOBEHOCHOﬁ 4 BI:I,I[EIIPITEJ'II:HOIZ CuCTeMaMu. BLI,E[EJ'IEHI/IE Yy TI03BOHOYHBIX




JKUBOTHBIX. 3aliuTa Yy MHOTOK/JIETOYHBIX JKUBOTHBIX. IIOKpOBBI M HX
TIPOU3BO/HBIE.

Pa3pa)xrMoCTh M perynsiys y OpraHusMoB. Pa3pakKumMoCTh y OJHOK/IETOUHBIX
opranu3MoB. Takcucel. Pa3fpa)XMMOCTb M Ppery/sifusi y MHOTOK/IETOYHBIX
pacteHuii. PocToBbIe BelljeCcTBa M UX 3HaUeHNUE.

HepBHas cuctema u pedieKTOpHasi pery/silids Y MHOTOK/IETOUYHBIX KUBOTHBIX.
HepsHas crcrema u eé oTesbl. OBOJIOLMOHHOE YCI0)KHEHWE CTPOeHUsI HepBHOM
CUCTEMBI Y )KUBOTHBIX.

Pa3paboTka anroputMoB W mporpamMMm it 3(GheKTUBHOW (QyHKIMOHA/TBHON
AaHHOTAL[UM  TeHOMOB,  TPAHCKPUIITOMOB,  TIPOTEOMOB,  MeTab0JIOMOB

MHKPOOPraHM3MOB, paCTeHI/II\/’I, JKMBOTHBIX U UeJIOBEKa

OpraHu3sm yejioBeKa 1 ero 3J0POBbe

5.1

OpraHbl ¥ CUCTeMbI OPraHoB YejioBeKa. OT/ie/ibl TOJIOBHOTO MO3ra M03BOHOYHBIX
)KUBOTHBIX. Pediiekc u pednekropHas payra. be3ycioBHble U yCIOBHBIE
pednekcol. ['ymopanbHasi perymsuys U SHIOKPUHHAsh CHUCTeMa >KMBOTHBIX U
yesioBeka. JKese3bl SHIOKPUHHOM CUCTEMbI U UX TOPMOHBI. [lelicTBIe TOPMOHOB.
B3auMocBsi3p HepBHOM W SHJOKPUHHON cucteM. ['mrnortanamo-runodusapHas

cuctema. Pedriekc u pedpsiektopHasi Ayra. be3ycnoBHbie U yci0BHbIE ped/ieKChI

5.2

3amura opraHusMa ot 6Oosie3Helt. ViMMyHHas cucTeMa yesioBeka. KieTouHsiii u
ryMOpa/ibHbli WUMMYHUTET. BpO’KIEHHBINM, MPUOOPETEHHBIN CrieruduuecKuii
UMMyHUTeT. Teopus K/IOHAJIBHO-CeIeKTUBHOrO wMMyHHTeTa (I1.Dpnux,
®.M.bepuetr, C.ToneraBa). BocmamurenbHble OTBeThl OpraHu3MoB. Posb

BPOXK/IEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00/1eBaHU

5.3

KpoBeHocHasa cucrema u eé opranbl. CepjLie, KPOBEHOCHbIE COCYJbl U KDOBb.
Kpyru kpoBooGpaiijeHus. PaboTa cep/iia v eé perysius

5.4

[Hpixanue uenoBeka. Jquddy3us ra3oB uepe3 MOBePXHOCTb K/IeTKHU. [IpixaTenbHast
CUCTeMa 4esioBeKa. /JlpIxaTesbHasi IIOBEPXHOCTb. Perynsius — AbIXaHUS.

[prxatenbHbie 00bEMBI

5.5

[MuieBapuTenbHass cucteMa desoBeka. OThesbl MUILEBAPUTENBHOTO TPAKTa.
[TuiieBapuTenbHble  >Kesne3bl.  BHYTPUIONOCTHOE U BHYTPHUK/IETOUHOE

nuileBapeHye

5.6

[TokpoBel u ux mpousBogHble. Opranbl BblgesneHus. [louku. CrtpoeHue u
¢yHKOMOHMpOBaHWe HedpoHa. PUIbTpaLus, cekpelyisi U 0OpaTHOe BcachIBaHKEe

KaK MeXaHH3Mbl pPab0ThI OpraHoB BeijeseHrsi. OOpa3oBaHre MOUH y uesioBeKa

5.7

'HBI/I)KEHI/IG yeji0BeKa. MbllleuHass cucTema. CKejleTHBIe MBIIIIbI U HUX pa60Ta.

CTpoeHue 1 TUIIbI COeJUHEHHUsI KOCTel

Teopus 3BosiroLuu. PasButue Ku3HU Ha 3eMiie




6.1

OBoyouMoHHass Teopus Y. [lapBuHa. IlpeAnochulki — BO3HUKHOBEHHS
JapBuHU3Ma. ’K13Hb U HayuyHas JesaTesibHOCTh Y. /lapBuHa.

[Bwxyiue cumbl 3BoJoLUK BUJoB 10 Y. [lapBUHY (BbICOKas WHTEHCHUBHOCTh
Pa3MHOXKEHHsI OpraHW3MOB, HacC/Ie/[CTBeHHass W3MeHUYMBOCTh, Oopbba 3a
CYIIeCTBOBaHKE, eCTeCTBEHHBIM U UCKYCCTBEHHBINA 0TOOP).

Odopmiienne cuHTeTHUECKOUW Teopuu 3Bostonuu (CTO). HelitpanbHast Teopus
spomouu. CoBpemMeHHast SBOJTIOLIMOHHAs OMOJIOTHst. 3HaUeHHe SBOJTFOLIMOHHOMN

TeopuH B (HOPMUPOBAHUY eCTeCTBEHHO-HayYHOW KapTHHbI MUpa

6.2

[Monynsuuysi Kak 371eMeHTapHasi eAuWHHLA 3Bo/moLyu. CoBpeMeHHbIe MeTOZbI
OLIEHKH TeHeTUYeCKOro pa3Hoo0pa3usi W CTPYKTYpbI TOMy/suyii. V3MeHeHue
reHo(oH/|@ TIOMY/SALMK KaK 37eMeHTapHOe 3BOIOLMOHHOE siB/ieHHWe. 3aKOH
reHeTH4YecKoro paBHoBecHs k. Xapzau, B. BaitHGepra.

OnemMeHTapHble (aKTOphl (ZBYDKYL[HE CUJIBI) SBOJIIOLMUA. MyTal[MOHHBIHI
npouecc. KomOuHaTtvBHasg w3MeHuUMBOCTh. [lpelid TreHOB — c/lydaiiHble
HeHarnpaB/ieHHble W3MeHeHWs uacToT ajuiesied B TOmysausx.  JhdekT
OCHOBATeJIs. Murpauuu. Wzonsuumst  MOTy/ISILAi: reorpacguueckas
(mpocTpaHCcTBeHHast), buosioruueckasi (PernpoAyKTHBHas).

EcrecTBeHHBII 0TOOpD — HampaBisoOUpid  ¢GakTop 3Bomouun. Dopmbl
€CTeCTBEHHOTO OTOOpa: [JBWKYIIWH, CTaOWIM3HPYIOIIUK, pa3pbIBAIOIINN
(mu3pynTuBHBIH). [TonmoBOM OTOOP.

[Ipucrnocob/eHHOCT  OpPraHM3MOB ~ KaK — pe3yabTaT  MHKPOJBOJIFOLUU.
Bo3HuKHOBeHHe  mipucriocobneHuit  y  opraHusmoB.  ApoMop¢o3bl U
uanoaganrtanyu. [Tpumepsr npucrnocobeHuii y opraHu3mMoB. OTHOCHTETHBHOCTD
TIPUCIIOCOO/IEHHOCTH OPraHU3MOB.

Buzi, ero xkputepuu U CTPYKTypa. BupooOpa3oBaHMe KakK pe3y/bTar
MHUKpPO3BO/IIOLuU. M3omsmms — kmodyeBoi (akrop BuoobpaszoBanus. Ilytu u
Croco0Obl BUI000pa30BaHUs: aIIoTaTpUYecKoe (reorpaduueckoe),
cuMraTrpuueckoe  (IKOJIOTMUECKOe),  «MTHOBeHHOe»  (TIOJTUIUIOUZM3ariysl,
rubpuar3anysi). JJnuTebHOCTD 9BOJTIOLMOHHBIX MTPOL[ECCOB.

MexaHu3mbl OPMHPOBaHKS OMOIOTHUECKOTO pa3HOOOpasusi.

Posib 3BOMIOLIMOHHON OHOMOTHMM B pa3pabOTKe HayuHBIX METOZOB COXpaHeHUs
6ropa3HooOpasusi. MUKPOIBOIOLUS W KO3BOJIIOUSI TTAPA3UTOB U UX XO3SIEB.
MexaHu3Mbl OPMUPOBAHUS YCTOMUHMBOCTH K aHTHOMOTHKAM ¥ CIOCOOBI 60PBOBI

C Helt

6.3

METOABI N3y4yeHHsA MaKpO3BOJIIOLIMN. ITaneoHTO/IOTMUECKHE MEeTOAbI U3YyUeHUs

sBo/roLuu. [TepexosHble (popMbl U (puIoreHeTHYECKHe Psifibl OPraHU3MOB.




buoreorpaduueckue MeTo bl M3ydeHus 3BomoLMK. CpaBHeHMe (opbl U (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckrie o6macti 3eM. BUibI-3HAEMUKY U
PEJIUKTHI.

OMOpHro/ioruyeckie W CPaBHUTEILHO-MOP(O/IOrMUecKre MeTO/bl U3YyueHHs
5BOJIIOLIMM. ['eHeTHyecKrWe MeXaHW3Mbl 3BOJIFOLMM OHTOTeHe3a U TOSIBeHUs
5BOJIIOLJMOHHBIX ~ HOBIIECTB. ['OMOJIOrMuUHBIe W  aHa/JOTWYHble  OpraHblL
PynumeHTapHble  opraHbl M aTaBU3Mbl.  MOJeKy/sIpHO-TeHeTUUeCcKHe,
OvoxuMyUyeckne U MaTeMaTU4yeCKWe  MeTOAbI ~ WU3YUeHHs  IBOJIFOLUM.
['omonoruunble reHbl. CoBpeMeHHble MeTO/ibl NTOCTPOeHUs (PHIOreHeTUUeCcKrX
JlepeBbEB.

XPpOMOCOMHBIE MyTallUM U 3BOJIFOLUSI T€HOMOB.

OOre 3aKOHOMEPHOCTH (TpaBwWsIa) 3BOJOIMU. HeoOpaTMMOCTb 3BOJTHOIHM.

ApantuBHas pagualys. HepaBHOMepHOCTb TEMITOB 3BOJIFOLIMY

6.4

HayuHble TUIOTe3bI TPOUCXOXKAEHWUs XU3HU Ha 3emse. AOuoreHes u
naHcriepmusi. JJoHayJHbIe TIpe/ICTaBIeHUs O 3apOXKIEHUH )KU3HU (KpeaLuoHU3M).
I'MnoTesa MOCTOSTHHOI'O CaMO3apOXKeHUs )KU3HU U eé ONpOBep)KeHHe OIbITaMHu
®. Pemu, JI. Cnamwtanuany, JI. Ilacrepa. IIpoucxoxzeHue >KWA3HU U
acTpoOHOIoTHsl.

OCHOBHBIe 3Tamnbl HEOPraHWUEeCKOW 3BoMOLWH. [InaHetapHasi (Teosioruueckas)
IBOIOLMSA.  XUMWYecKasi HBOJIIOLMS. AOWOTeHHBbI CHHTEe3 OpraHUYecKux
BeriectB u3 HeopraHuueckuxX. OmbiTr C. Mumiepa u I'. FOpu. O6pa3oBaHue
rosimmepoB 13 MoHomepoB. KoauepsatHas rumnotesa A.J. OnapuHa, runoresa
nepBuuHoro OynmeoHa [Ik. XosgeliHa, reHeTwueckasi rurote3a I'. Ménnepa.
Pu6o3umer (T. Yek) u rurote3a «mupa PHK» Y. T'mnbepra. dopmupoBaHue
MeMOpaH ¥ BO3HUKHOBEHHE TIPOTOK/IETKH.

Ncropusa 3emnmu U mMeTofpl eé usydeHus. Vickoraemble opraHUYeckue OCTaTKU.
[eoxpoHonorust U eé MetoAbl. OTHOCHTe/BHAs M aOCOIOTHAsT TeOXPOHOJIOTHSI.
["eoxpoHoJIOrMUeCKas 1IKasa: 30Hbl, 3pbl, IEPHUO/BI, STTOXU.

HavanpHble 5Tanel opraHu4eckor 3Bommonuu. [losiBeHre U 3BOMIOLUS NEPBBIX
KJIeTOK. OBOJIIOLUS MeTabom3Ma. BO3HMKHOBEHHE TIePBBIX 3IKOCHCTEM.
CoBpemeHHbIe MUKPOOHbIe OMOTIIEHKM KaK aHa/IoT TIepBBIX Ha 3eMJie COO0II[eCTB.
CrpoMaronutsl. ITpOKapUOThI U 3YKapUOTBL.

[TpoucxoxkaeHre 3ykapuoT (cMMOHOreHe3). OBOJIOIMOHHOE TPOUCXOXK/EHHUEe
BUPYCOB. IIponcxoxeHrne MHOIOK/IETOUHBIX OpraHu3MoB. BoO3HUMKHOBeHue
OCHOBHBIX I'DYIIT MHOTOKJ/IETOYHBIX OPraHHU3MOB.

OCHOBHBIE 3Tarbl 3BOJIOLMM BBICIIMX pacTeHui. OCHOBHble apoMop¢o3bl
pacteHuii. Beixosn pacteHudd Ha cymy. [losiBleHue CHOpPOBBIX pacTeHUW W
3aBoeBaHWe MMU cymd. CemeHHble pacTeHus. [IponcxokzeHne LIBETKOBBIX

pacTeHui.




OcCHOBHBIe 3Tarbl 3BOJIIOLMK KUBOTHOrO Mupa. OCHOBHblIe apomMop(o3bl
JKUBOTHBIX. BeH/cKast ¢payHa. KeMOpHiicKuii B3pBIB — MOSIB/IEHNE COBPEMEHHBIX
TUIOB. [lepBbie XOp0BBIe )XUBOTHbIE. JKU3Hb B BOZe. OBOJIFOL[MS [T03BOHOYHBIX.
[Mpoucxoxkgenre ampubuii U pentuiuid. [IporcxoKaeHre MIEKOMTUTAIOMINX U
ntul]. [Ipuniun kmoueBoro apomopdosa. OcBoeHre 0ecrio3BOHOUHBIMU U
ITI03BOHOYHBIMU JKUBOTHBIMH CYILIH.

PasBuTuHe x13HU Ha 3emJie IO 5paM U Mepuojiam: apxeu, MpPOTepO30K, Maieo30Hu,
Me3030M, KakHOo30W. OOIas XapakTepUCTHKa KIUMara W TeoJOTMUecKuX
nipouieccoB. [TosiBiieHMe 1 pacLiBeT XapakTepHbIX OPraHW3MOB. YT/ie00pa3oBaHHUe:
ero yCJIOBUS U BAMSIHYE Ha I'a30Bblil COCTaB aTMOC(epBbl.

MaccoBble BbIMHpaHUsI — 3KOJIOTMYECKHe KpPW3UChI npouioro. IlpuumHel u
C/IeICTBUSI MaCCOBBIX BbIMUPAaHUU. COBpEMEHHbIM 3KOJIOTUUeCKUM KPU3UC, ero

0COOeHHOCTHU

6.5

Paszensl W 3ajauu aHTporosiorud. Metozabl aHTporosiorud. CTaHOBJIeHUe
nipe/iCTaB/eHHI O IPOUCXOKAeHNH uesioBeKa. CoBpeMeHHble HayuHble TeOPUH.
CXO0ZCTBO ye/ioBeKa C >KMBOTHbIMU. CHCTeMaTUuecKoe I0JI0)KeHHe YesioBeKa.
CBujieTenbCTBa  CXOZCTBA  4YejOoBeKa C  JKMBOTHBIMH:  CPaBHHTEJIbHO-
MophoJioruuecKue, MOpHOIOTHYECKHE, (bu3no/I0ro-6MoXUMHUYECKHE,
noBesieHUeckue. OT/IMYMs yesioBeKa OT )KMBOTHBIX. [IpsIMOX0sKieHre 1 KOMILIEeKC
CBSI3aHHBIX C HUM TNIPU3HAKOB. Pa3BuTHe roJI0BHOTO MO3ra U BTOPOM CUTHA/IbHOU
CUCTEMBI.

IBwkymue cunbl (hakTOphl) aHTpoOIIOreHe3a: OHOJIOrMYecKHe, COLMasbHBIE.
CooTHoteHre GUOIOTUYeCKUX U COL[UATBHBIX (PAKTOPOB B aHTPOTIOT€He3e.
OcCHOBHBIe CTaZiUM aHTPOIOreHe3a. ABCTPA/IONUTEKH — IBYHOTHeE MPeJIKU IO Jel.
UerloBeK yMesiblif, TepBble  W3rOTOB/IEHUS OpyAuidl  Tpyja. YenoBek
MPSIMOXO/ISAILIMNA W TIepBbIi BBIXOJ, JtoJeil 3a mipefenbl Adpuku. YenmoBek
refizeibOeprckuii — o0 TIPeOK HeaHZepTanbCKOTO UesioBeKa M desloBeKa
pasymHoro. YenoBeK HeaHZepTaJbCKUM KaK BUJ, JIIOJiell XOJIOAHOTO KaUMara.
YesioBeK pa3yMHbIM COBPEMEHHOTO THIIA, [J€HUCOBCKHM UelOBeK, OCBOEHHeE
KOHTUHEHTOB 3a npejienamMd AQpUKU.

OBOJIIOLMSI  COBPEMEHHOTO uesioBeKa. EcTecTBeHHbIN OTOOp B MOMY/SALUSX
yesioBeka. MyTal[MOHHBIM Tipoliecc U nosumop¢usM. [lonynsioHHbIe BOJHBI,
Jpeid reHoB, Murpalus U «3¢deKT ocHOBaTesIs» B MOMYJSALUSAX COBPEMEHHOTO
yesioBeKa.

Yenoseueckne pacel. IloHarue o pace. bosbmve pacel:  eBporeoujHast
(eBpasuiickasi), aBCTpa/o-HerpoujiHas (3KBaTOpUasbHast), MOHTOJIOM/HAS
(a3uaTcko-aMepuKaHCKasl). Bpemsi ¥ myTH paccesieHusi 4elioBeKa IO TUIaHeTe.
EnuHcTBO  yenoBeueckux pac. HayuHasg HeCcOCTOSITEJIBHOCTb — pacu3Ma.
[pucriocobeHHOCTh YesioBeKa K pa3HbIM YCIOBUSIM OKPY)KAaloIled Cpefpl.




BmusiHue reorpaduueckoil cpeipl M Apeiipa reHOB Ha MOPQOJOTHI0 U
¢bu3moIoruIo yenoBeka

ODKOCHCTEMBI U Mnpucymye MM 3aKOHOMEPHOCTHU

7.1

Paszesnsl v 3amaunr 3ko10rvn. CBA3b 3KOJIOTMU C JPYTMMU HayKaMHU.
Metozbl 3Komnoruu. IlosieBble HabOmOAeHUS. OKCIIEPUMEHThI B 9KOJIOTHHU:
NIpUpO/IHbIe W jabopaTopHble. MojieMpoBaHie B 3KOJOTUHA. MOHUTOPUHT

OKpY’KaloIlel Cpe/ibl: JIOKaIbHbIA, PerMOHaTbHBIA U T'100aTbHBIHN

7.2

OKosiornyeckre (akTopbl M 3aKOHOMEpPHOCTH UX JeicTBus. Knaccubukanms
5KOIOTUYeCKUX (aKkTopoB: abuoTuueckre, OWMOTHUECKHe, AaHTPOIIOTEHHBIE.
OOmye 3aKOHOMEPHOCTH [IeHCTBUSI SKOJOTHUeCKMX ¢akTopoB. IIpaBuio
vuHuMyMma (K. Illnpenrens, FO. JInbux). TonepaHTHOCTb. OBPUOWOHTHBIE U
CTeHOOMOHTHBIE OPTaHU3MBI.

Abuotryeckue aktopsl. CBeT Kak 3Koioruueckuii ¢aktop. [lelicTBre pa3HbIX
YyUaCTKOB COJTHEYHOT'O CIIeKTpa Ha OpraHusMbl. OKOJIOTHYECKHe TPYIIIbI
pacTeHMd M >KMBOTHBIX 10 OTHOILIEHHIO K cBeTy. CHUrHa/ibHasi pojib CBeTa.
doTornepruoausM.

TemniepaTypa Kak 5KOJOrMueckuii ¢axTtop. [eiicTBue TemrepaTypbl Ha
opraHu3Mel. [ToMKun0TepMHbIE U TOMONMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTeHOTepMHbIe OPraHU3MBbl.

BnaxHocTh Kak 3Kosmoruueckuil ¢akrop. IlpucnocobneHust pacTeHM K
NoJ/iep’kaHnio BoiHOTO OanaHca. Kraccudukarysi pacTeHuid TI0 OTHOIIEHUIO K
BoJie. [IprcriocobeHnst >)KUBOTHBIX K MI3MEHEHHI0 BOJHOTO PEKIMA.

Cpenbl 0o0WTaHWs OpraHM3MOB: BOJIHas, Ha3eMHO-BO3/YIIHAs, TIOUBEHHas,
riyOMHHasi — TIO/TIOYBEHHasi, BHYTpPUOpPraHu3MeHHas. @PU3NKO-XMMUYeCKHe
oco0eHHOCTH cpefi oOWTaHWsl OpraHu3MoB. [IpucrocobsieHHs OpraHU3MOB K
)KU3HU B pa3HbIX cpejax.

buonorrnyeckue putmbl. BHelliHYe v BHyTpeHHUe pUTMbL. CyTOUYHbIE U TO/JUYHbIE
putmbl. [Iprcrnoco6eHHOCTE OPraHU3MOB K CEe30HHBIM HM3MEHEeHUSIM YCI0BUI
JKU3HU.

’KuzHeHHble ¢opmbl OpraHu3MoB. [ToHsiTHe O >XKU3HeHHOU (Gopme. Ku3HeHHbIe
¢dbopMbl pacTeHM: ZepeBbs, KYCTAPHUKH, KYCTapHWYKH, MHOTOJIETHUE TpaBbl,
oJHOiIeTHHE TpaBbl. JKu3HeHHbIe POPMBI XKUBOTHBIX: THPOOHOHTHI, T€0OHOHTHI,
a3pobroHTEI. OCOOEHHOCTH CTPOeHUs U 0Opa3a KU3HHU.

Buotnueckre ¢akropsl. Buibl OMOTHUECKMX B3aUMOJENCTBUI: KOHKYPEHLIS,
XUIIHAYeCTBO, CMMOMO03 U ero ¢opmbl. [TapasuTisMm, Koorepauys, MyTyaau3M,
KOMMeHcamu3M  (KBapTMpaHTCTBO,  HaxyieOHMuecTBO).  Herpoduueckue
B3anMoielicTBus  (Tomuueckue, Qopuyeckue, Qabpuueckue). 3HaueHHe




OMOTHUECKUX B3aMMOJIEMCTBUN /IJIs1 CYIIeCTBOBAaHUSI OPraHU3MOB B Cpejie

obutanus. [IpUHLIUT KOHKYPEHTHOTO UCK/TFOUeHUS

7.3

OKO0J/IOTHYeCKHe XapaKTePUCTHKHU TMOMy/sAiuu. [Tomynsius Kak Ouosoruueckas
cucreMa. Posib HEOTHOPOJHOCTH Cpefibl, (hr3nuecknx 6apbepoB M 0COOEHHOCTeN
Ouosioruy BUIOB B POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPbI MOMY/ISILIAM.
OcCHOBHbIE TIOKa3aTeNd MOMYJSLUU: UHUCAEHHOCTb, MJIOTHOCTb, BO3pacTHas U
MOJI0Basi CTPYKTYpa, POXKJAaeMOCTb, TMPUPOCT, TeMH pPOCTa, CMEpPTHOCTb,
MUTpaLys.

JKojiorhueckass CTpPyKTypa mnomnyasuuud. OLjeHKa UYKC/AeHHOCTH TOMY/ISLHUU.
[JvHaMMKa nonysisaiuu U eé perynsiiusi. bBUOTMUYeCKui NMOTeHLMan NOIMyJIsLuu.
MopenvpoBaHve [AWHaMUKM TONyJasLud. KpuBble pocTa UMCIEHHOCTU
nonyssauvu. KpuBble BbDKUBaHUSA. Pery/silys 4MC/IeHHOCTH TOMY/SILUAW: PO/b
(akToOpOB, 3aBUCSIIMX UM He 3aBUCAIIUX OT I[JIOTHOCTA. OJKOJIOTHUYeCcKue
crpareruu BujoB (r- u K-crparerun).

[MTonsATHE 06 3K0JI0TMUECKOM Hullle BU/ja. MecToobuTaHre. MHOroMepHasi Mo/ieJib
skosiornueckor HumM k.M. XarunHcoHa. Pa3sMepbl 3KOJIOTMYeCKOM HMILU.
[ToTeHuManbHasA U peas30BaHHAs! HULLIY.

Bup kak cucrema nonysisityi. Apeasibl BUZI0B. BH/bl ¥ MX )KM3HEHHbIE CTPaTeruu.

BaKOHOMepHOCTI/I roBeaeHud u MI/IFpaI_[I/Iﬁ >KUBOTHBIX. BHosoruueckue nHBasuu

Yy)KepoJHbIX BU/IOB

7.4

CooOmiectBa opraHusmoB. buorjeHo3 u ero crpykrypa. CBsisu Mexay
opraHu3MaMH B OMo1IeHO3e. JKOCHCTeMa Kak OTKphITasi cucteMa (A. k. TeHcm).
dyHKUMOHAbHBIE 60K OPraHU3MOB B 3KOCHUCTEME: TTPOAYLIeHThI, KOHCYMEHTHI,
penyieHTbl. Tpoduueckue ypoBHH. Tpoduueckue 1enu v ceTh. AGUOTUUECKHEe
610k 3KocucTeM. [TouBBI ¥ Wb B 3KOCHCTeMax. KpyroBopoT BelecTB 1 MOTOK
SHEepPIruM B SKOCHCTEME.

OcHOBHBbIe MOKa3aTe/u 3KOCHMCTeMbl. buomacca v npoAykuus. DKOJIOTHYecKre
TTUpaMU/IbI Urces1, OMOMacChl ¥ SHePTUH.

HaripaBrieHHbIe 3aKOHOMEpHBIE CMeHBI COOOIIeCTB — Cykieccud. [lepBuuHble U
BTOPUYHBbIE CYKLIECCUM W WX TPUYMHBL. AHTPOIIOTeHHble BO3/EMCTBUS Ha
cykueccud. KimimakcHoe coobiiectBo. briopa3sHoo6pasue 1 MoiHOTa KpyroBopoTa
BeIL[eCTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupogHble 3KOCHUCTEMBI. AHTPONOreHHbIe 3KOCUCTeMBbI. ArpO3KOCHUCTeMa.
ArponeHo3. Pasimnuns MexXy aHTPOIIOreHHBIMU U IPUPOJHBIMU SKOCUCTEMaMHU.
Ypbo3kocucrembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['opockas duiopa u
¢dayHa. CuHaHTponM3aLMsi ropoJcKol (hayHbl. Bronornyeckoe v Xo3siiiCTBeHHOe
3HaueHWe arpo3KOCHUCTeM M ypOosKocHcTeM. 3aKOHOMEPHOCTU (OPMHPOBAHUS

OCHOBHBIX B3aUMO/IeHCTBUM OPraHU3MOB B 3KOCHUCTEMaX.




[TepeHocC 5HEpryuv U BeljeCTB MEXy CMEXHBIMU 5KOCUCTEMaMU. Y CTOMYUBOCTD
OpraHM3MOB, TIOMY/ISIUMA W SKOCUCTEM B YCJIOBUSIX €CTECTBEHHBIX U

AQHTPOTOTe€HHBIX BO3/IeHCTBUM

7.5

buocdepa - oOujeriaHetapHass 000/i0uKa 3eM/IH, T7ie CYIIECTBYET WIH
CyIIecTBOBa/ia >XU3Hb. YueHue B.M. Bepragckoro o 6uocdepe. Ob6mactu
ouocdepsr 1 eé coctas. JKuBoe BelriecTBO 6rocdepsI 1 ero GyHKIHH.
3aKOHOMEpPHOCTH CyijecTBOBaHUsI Omocdepsl. OcobeHHocTH Onochepsl Kak
rnobanbHOM  9KOcHcTeMbl.  [IiHaMHuueckoe paBHOBecMe B Ouocdepe.
KpyroBopoTbl BelecTB W OWOreoXuMHUecKHe IMKAbI (yriepoja, a3oTa).
PUTMUYHOCTH sIBJIEHUH B Ouocdepe.

3oHanbHOCTE Ouocdepsl. [loHsTHe 0 Grome. OCHOBHBIE OHOMBI CYILIU: TYHJPA,
XBOUMHBIE Jieca, CMellaHHble W LIMPOKOJIMCTBEHHbIE Jieca, CTeru, CaBaHHBI,
MYCTBIHKM, TPOITUUYECKHe Jieca, BBICOKOTOpbsi. Kimmar, pacTUTe/NbHBIA U
YKUBOTHBIH MUP OMOMOB CYILIH.

CTpyKTypa ¥ (YHKLUS >KUBBIX CHUCTEM, OLIEHKA UX PeCypPCHOTO TOTeHIHaia U

OouochepHbIX HYHKIHIA

7.6

OKoJiornyeckre KpU3nChl U UX MPUUMHBL. Bo3aelicTBue uesoBeka Ha 6uocdepy.
3arpsi3HeHue BO3AYIIHOW cpefbl. OxpaHa Bo3/yXa. 3arpsi3sHeHUe BOJHOW CpeJbl.
OxpanHa BOJHBIX pecypcoB. Pa3spyiieHue rousbl. OxpaHa OYBEHHbIX PeCypCOB.
V3meHeHVe K1MMarTa.

AHTpPOMNOTeHHOEe BO3/EMCTBHME HAa PACTUTENIbHBIM W >KUBOTHbIM MUp. OXxpaHa
pacTUTEeNbHOIO U XKMBOTHOTO MHpa. OCHOBHBIE NPHHLMIIBI OXpaHbl NPUPOJBI.
Kpacheie kHuru. Ocob6o oxpaHsiemble mpupogHbie Tepputopun (OOIIT).
borannueckue cazibl ¥ 300/I0rH4YeCKUe ITapKy.

OcCHOBHBIE TPUHLMIIBI YCTOMUMBOIO Ppa3BUTHUS 4YesloBe4YeCTBA W IPUPOJBIL.
PamioHanbHOEe — TIPUPOJOTIONB30BaHWE M COXpaHeHWe  OHOJIOrMuYecKoro

pa3Hoobpa3ust 3eM/H




YUYEBHO-METOIUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /11 YUEHUKA

* buonorus. buonornyeckue crucrems! 1 nporeccel; 10 kinacc. yrinybneHHoe oOyueHue
TepemoB A.B., [TerpocoBa P.A. O6111ecTBO ¢ OrpaHUUYeHHOM OTBETCTBEHHOCTHIO «AOL]
MHEMO3VNHA»

Buonorus. buonorndeckue crcrems! 1 nporeccel; 11 knacc. yrinybneHHoe oOyueHue
TepemoB A.B., [TerpocoBa P.A. O6111ecTBO ¢ OrpaHUUE€HHOUW OTBETCTBEHHOCTHIO «OL]

MHEMO3NHA>»

METOJUYECKHWE MATEPHAJIBI VI YUUTEJIA

LOVPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
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