Yri1y0/1eHHBIH YPOBEHb

buoJsiorusi Kak KOMIUIEKC HAYK O KMBOM Npupoae

Buonorus xak komruiekcHass Hayka. CoBpeMeHHbIE HampaBieHuss B Ouosoruu. CBs3b
OMOJIOTUM C JPYrUMHU Haykamu. BbimoiiHeHue 3aKOHOB (D)M3MKU UM XMMHUU B KMBOH IpPHUpPOJIE.
Cunmes ecmecmeeHHO-HAYUHO20 U COYUOSYMAHUMAPHO20 3HAHUSL HA COBPEMEHHOM d2mane
passumus yusuruzayuu. [IpakTudeckoe 3HaueHre OMOJOTHYeCKUX 3HAHUH.

Buonornyeckue cucrteMbl Kak NpeAMeT H3ydeHus Ouonoruu. OCHOBHBIC MPUHIIMITBI
OpraHu3any U QyHKIMOHUPOBAHUS OMOJIOTUYECKUX CUCTEM. buonocuueckue cucmemvl pasHvix
VpO8Hell op2aHu3ayuu.

['unoTe3sl U Teopuu, UX POjib B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYy4HOI
KapTUHBl Mupa. MeTonbl HAy4HOrO IO3HAHUS OPraHMYECKOr0 MHUpa. OKCIEPUMEHTaIbHbIE
METO/Ibl B OMOJIOTHH, CTAaTUCTHYECKast 00pabOTKa TaHHBIX.

CtpykTypHbIe M PYHKUMOHAJIbHBIE OCHOBBI KM3HH

MounekynsipHble OCHOBBI KU3HU. Makpo3JeMEHTh 1 MUKpO3JeMeHThl. Heopranudeckue
BemecTBa. Boga, ee ponb B kuBoi mpupoae. ['mapodunbHOCTs W THApPOPOOHOCTH. Poib
MUHEPAJIBHBIX cosied B KieTke. OpraHuyeckue BEIECTBA, IOHATHE O PETYISPHbIX U
HEPETYyJISPHBIX OuomnonuMepax. YTieBoabl. MoHOcaxapuibl, OJUTOCaxapyuabl U MOJIMCAXapUIbl.
Oyukuuu yriaeBojaoB. Jlunuapl. ®@yHkiuu aunuao. benku. @yHknum OenkoB. MexaHusm
neiictBust pepmentoB. Hyknennossie kucnotel. JJHK: crpoenue, cBoiicTBa, MECTONONOKEHHE,
¢ynkuuu. PHK: crpoenue, Bunpl, pynkuuu. AT®: crpoenne, GpyHkmun. J[pyrue oprannyeckue
BelllecTBa KieTku. HaHoTexHoIoruu B OUOJIOTHH.

Knertka — cTpykTypHas U QpyHKIMOHAIbHAsA €AMHULIA OpraHu3Ma. Pazsumue yumono2uu.
CoBpeMeHHbIE METO/Ibl M3yUYeHUsl KJIeTKU. KieTouHas Teopusi B CBETE€ COBPEMEHHBIX JAHHBIX O
CTPOCHUU U QYHKUUAX KICTKH. Teopus cumbuozeneza. OCHOBHBIC YaCTH U OPTaHOUbI KJIETKH.
Crtpoenue u ¢yHkuuu Omonormueckux MemOpan. [{utomnaszma. Snpo. Ctpoenune u QpyHKIUU
XpoMocoM. MeMOpaHHbIle 1 HeMeMOpaHHbIe opraHousl. Llurockener. Brmrouenus. OCHOBHBIE
OTJIMYUTENbHbIE OCOOCHHOCTH KIETOK MpOoKapuoT. OTINYMTENbHbIE OCOOEHHOCTH KIIETOK
JYKapHoT.

Bupycsl — HeknerouHass ¢gopma xuzHU. CrocoObl nmepeaayd BUPYCHBIX MHQPEKIUH u
Mepbl NPOoGUITAKTUKN BUPYCHBIX 3a00JeBaHull. Bupyconoaus, ee npakmuyeckoe 3HayeHue.

Knerounslii Metabonu3m. GepMeHTATUBHBINA XapakTep peakluii oOMeHa BEeIecTB. DTambl
HHEPreTUYECKoro ooOMeHa. AdpoOHOe U aHadpoOHOE JbIXaHHe. PoJib KIETOYHBIX OPraHOUIOB B
npoleccax dHepreTudyeckoro oobmeHa. ABTOTpopsl U rereporpodbl. DortocuHTe3. Dasbl
¢dorocuHTE3a. XEMOCHHTE3.

HacnencrBennass uHdopManuss u ee peanus3anus B KieTke. ['eHeTHuecKui Koj, ero
cBOIicTBa. DBOMIOLUSA MpencTaBieHn o reHe. CoBpeMEHHbIE NMPEACTAaBIEHUS O TeHE U T€HOME.
buocunTe3 Oenka, peakuu MaTpUYHOrO CHHTe3a. Perynsanust paOoTbl T€HOB U IPOLECCOB
oOMeHa BellecTB B KJeTKe. ['eHHas WH)KEHepus, Te€HOMHUKa, npomeomuka. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KIlemKe N0O GIUAHUEM MYMALEHO8 U HAPKO2EHHbIX BEUECS.

Knerounslii nmki: uHTepdaza u neneHve. Mutos, 3HadeHHe MHTO3a, (ha3bl MUTO3A.
ComaTnueckne W TIONOBBIE KJIETKH. Melio3, 3HaueHue Meio3a, (asel Mmeiioza. Meio3 B
KU3HEHHOM IIMKJIE OpraHu3MoB. POpMUpPOBaHUE MOJOBBIX KIETOK Yy LIBETKOBBIX PACTEHUH U
MIO3BOHOYHBIX JKUBOTHBIX. Pezynsayus Oenenus Kiemok, HApYUIeHUs peyiayuu Kax RpUuduHd
3a6onesanuii. Cmeoiosvie KiemkKu.

Opranusm

Oco0OeHHOCTH OJHOKJIETOYHBIX, KOJOHHAIBHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB.
B3aumocBs13b TKaHElH, OPraHoB, CUCTEM OPTaHOB KaK OCHOBA LIEJIOCTHOCTH OpraHU3Ma.

OcHOBHBIE TIPOIIECCHI, TMPOMCXONAIINE B OpraHU3Me: NUTaHWE U NHIIEeBapeHue,
JBUKEHHE, TPAHCIIOPT BELIECTB, BBIACIEHUE, PA3IPAKUMOCTb, PETYJALHS Y OPraHU3MOB.
[Tognepxanue roMeocTasa, MPUHITUIT 0OPATHOM CBSI3H.



PasmHOXeHue opranusmoB. becnosoe u mosioBoe  pasMHOXKeHHE.  JIBOMHOE
OIJIOIOTBOPEHUE Y LIBETKOBBIX pacTeHui. Buabl omnogoTrBopeHust y KUBOTHBIX. CrocoObl
Pa3sMHOXKEHHUS Y paCTCHUN U KUBOTHBIX. [lapTenorenes. OHTroreHe3. OMOPHOHAIBHOE pa3BUTHE.
[ToctamOpuonansHoe pasButHe. lIpsamoe u Henpsimoe pa3Butue. JKU3HEHHBIE LMKIBI Pa3HBIX
TPYIIT OpraHu3MoB. Perynsuus MHAMBUAYATbHOTO pa3BUTUA. [IpuunMHBI HapyIIEHUN pa3BUTHS
OpraHU3MOB.

HcTopuss BO3HMKHOBEHHS M Pa3BUTHS T'€HETUKHM, METOJbl TI'€HETUKH. | eHeTuueckue
TEPMHUHOJIOTHS U CUMBOJMKA. ['eHotun u ¢eHoTur. BeposSTHOCTHBIA XapakTep 3aKOHOB
FEHETUKU. 3aKOHbl  HacjieAcTBEHHOCTH ['. MeHnenss M ycloBHS UX  BBIIOJHEHMSL.
[{uronornyeckne OCHOBBI 3aKOHOMEPHOCTEH HAcCJIeIOBaHUA. AHAIM3MPYIOLIEE CKpEIIMBaHUE.
XpoMmocoMHass Teopust HacieAcTBEHHOCTH. ClLEIIEHHOE HAciel0BaHUE, KPOCCHHIOBEP.
Onpenenenne mnona. CHEIUIEHHOE € IOJIOM HacieloBaHWE. B3auMozaeicTBUE alIeNbHBIX U
HEaUICJIbHBIX T'€HOB. ['€HeTHMYeCKHuEe OCHOBbI HHIMBHUAYAJIBHOIO Da3BUTHUA. [ eHemuueckoe
Kapmupoganue.

I'eneTnka 4esoBeKa, METOIbI M3yYECHHsI TEHETUKH YEJI0BEKA. PerponyKTUBHOE 310pOBBE
yenoBeka. HacneacTBeHHble 3a00J€BaHUS YETIOBEKA, UX MPEayNpexIeHrne. 3HaYeHHe TeHEeTUKU
JUISL METULIMHBI, STUYECKUE acTIeKThl B 0071aCTU MEIUIIMHCKON F€HETUKH.

I'enotun u cpena. HenacnenactBeHHas wu3MeHunMBOCTh. Hopma peakuuu mnpu3Hakxa.
Bapuauuonsslii psiq ¥ BapuanMoHHas KpuBas. HacneacTBeHHas W3MEHUYMBOCTh. Bubl
HACJIEICTBEHHOW HM3MeHUYMBOCTH. KoMOMHAaTHBHAs HM3MEHUMBOCTh, €€ HCTOYHHKH. Myraiuu,
BUJIbI MyTanuid. MyrareHsl, WX BJIUSHUE HAa OpPraHuW3Mbl. MyTalMd Kak MpUYUHA
OHKOJIOTUYECKUX  3aborneBaHuil. BHesgepHas  HacleICTBEHHOCTb M W3MEHYHBOCTb.
Onueenemuxa.

Homectukauuss wu cenekuusa. LleHTpbl OJOMAlIHMBAHUSA KUBOTHBIX M LEHTPBI
IIPOUCXOKICHHUS KYJIbTYPHBIX PpPAaCTeHHU. MeToabl CEeNeKUHH, WX TEHETUYECKHE OCHOBBI.
HckyccTBeHHBINH 0TOOp. Y CKOpPEHHE U MOBBIIIEHUE TOYHOCTH OTOOpa C TOMOIIbIO COBPEMEHHBIX
METOZIOB TEHETHKHM H OHOTEXHOJOTHH. [eTepo3uc M €ero HCHOJb30BAHUE B CEJICKIHH.
Pacmmpenne TeHETMUYecKOoro pa3HooOpas3usi CeJIeKIMOHHOIO MaTepHuajia: MOJIUILIONIHS,
OTJAJeHHas TUOpuAM3alMsl, SKCIEPUMEHTAJIbHBIH MyTareHe3, KJIETOYHas WHXKEHepHs,
XPOMOCOMHasi MH)KEHEpHsl, TeHHas MHKeHepHsi. buobe3onacHoCTb.

Teopus 3BoTIOLUH

Pasutne nsBomonmonHelx wuned. Hayunbele B3rmsaasl K. Jlunnes u JK.b. Jlamapka.
OpomonmonHas  Teopus Y. JlapBuna. CBuzaerensCTBa  SBOJIIOLMM  KUBOM  NPUPOABL:
MIaJIEOHTOJIOTUYECKHUE, CPaBHUTEIbHO-AHATOMHUYECKHE, AMOPHUOJIOTUYECKHE,
6uoreorpaduueckue, MoJeKysipHO-TeHeTHUeckue. Pa3Butue npeacrasienuit o Buae. Bun, ero
kputepun. Ilomynsuus kak ¢opMa CyIIECTBOBaHMS BHMJAa M KaK dJEMEHTapHas eIWHHLA
sBoMOLIMKA. CHHTETHYECKass TEOpUs DSBOJMIOLMU. MUKPOIBOMIOLUS W MaKpOIBOJIOLHA.
JIBI>KyIIIME CHIIBI HBOJIIOIIMHU, WX BIUSHUE HAa reHoGoH 1 nonyisiuu. Jpelid reHoB u ciydaiiHbie
HEHAllpaBJIeHHbIE HM3MEHEHUsT TeHO(OoHAa momynsiuuu. YpaBHeHue Xapau—BaiinOepra.
MonekynsgpHO-TeHETUYECKHE MEXaHU3Mbl HBoyonuu. DOpMBI  eCTECTBEHHOro oTdopa:
JBIDKYIIAs,, CTaOWIM3Mpyrollas, JAW3pYNTHBHas. OKOJOTMYECKOe U reorpagpuyeckoe
BUJ00OpazoBanue. HampaBiaenuss u nytu sBomonud. DOOpMbl 3BOJIIOLMH: TUBEPreHIuS,
KOHBEpreHuus, napauiennsm. Mexannsmsl anantauuil. Kossomonus. Ponp »BomtonnoHHON
Teopuu B (GOPMHUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUDA.

MHuoroo0pa3ue opraHu3MOB U IPUCHOCOOJIEHHOCTh OPraHU3MOB K Cpelie OOMTaHus Kak
pe3ynbTaT 3Botonun. [IpuHuune! knaccupukanuu, cucreMatiuka. OCHOBHBIE CUCTEMAaTUYECKUE
rpymIbl oprannyeckoro mupa. CoBpeMeHHbIE MOAX0/1bI K KJIacCCU(PUKALIMU OpraHU3MOB.

PaszButue xxu3uu Ha 3emiie



Metoapl AaTUPOBKHU COOBITUH MPOILIOrO, T€OXPOHOJOTHYECKas IIKana. [ umore3sl
IPOMCXOXKAEHUS XU3HU Ha 3emiie. OCHOBHbIEC 3Tanbl 3BOIIONUU Onocdepsl 3emuu. Kitouesie
COOBITHS B DBOJIIOLIUU PACTEHUN U KUBOTHBIX. Bblmupariue 6u006 u e2o npuduHbl.

CoBpeMEHHbBIE MNPEACTABICHUS O IIPOUCXOXKACHHUM 4enoBeka. (CHCTeMaTH4yecKoe
HOJIOKEHHE YeJIOBEKA. DBOMIOLHM yesloBeka. PakTopsl HBOIIOLMY YelloBeKa. Packl uenoseka, ux
IIPOUCXOXKICHNE U €IUHCTBO.

Oprasusmbl 1 OKpY:Ka0Uas cpeaa

Okonoruyeckne (HakTopbl W 3aKOHOMEPHOCTH UX BIHMSHHUS HA OPTraHU3MBbl (TPUHIIMII
TOJIEPAHTHOCTH, JuMUTHpyomue (akrtopsl). Ilpucnocobnenuss oOpraHu3MoB K JIEHCTBUIO
sKoNoruueckux (hakropos. buonornveckue putmbl. B3aumoseiicTBue 3K0I0rn4eckux (haKTopoB.
DKoJjoruyeckasi HUIIA.

Buoreonenos3. Dxocucrema. KomnoneHTsl 3kocucteMsl. Tpoduueckue ypoBHH. Twurisl
nunieBblx nened. [lumesas cetb. KpyroBopoT BemiecTB M MOTOK HEPTUU B HKOCHCTEME.
buotnyeckne B3aMMOOTHOIIEHUS OpPraHM3MOB B dKocucreMe. CBOHCTBA 3KOCHUCTEM.
[IponykTuBHOCT, M OHOMacca »dKocucTeM pasHbix THIOB. Cykieccus. Camoperynsius
skocucTeM. llociencTBus BAMSHUS JEATEIBHOCTH YEIOBEKa Ha 3KocucTeMbl. HeobxommmocTh
COXpaHeHHsI OMOPa3HOO0PA3Hs IKOCUCTEMBL. ATPOIIEHO3bI, UX OCOOCHHOCTH.

Yuenne B.U. Bepuaackoro o 6uocdepe, Hoocgepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl. Komnonentsl 6uocdeps! 1 ux pois. KpyroBopoTsl BeiiecTB B Ouocdepe. buorennas
MUTpanus aToMoB. OcHoGHble 6UOMbL 3eMul.

Ponp yenoBeka B Ouocepe. AHTpomnorenHoe BoszaeiictBue Ha O6uocdepy. Ilpuponnsie
pecypchl M palMOHANIBHOE TPHUPOJIONONb30BaHue. 3arpsisHeHue Ouochepsl. CoxpaHneHue
MHOT000pa3usi BUIOB KaK OCHOBA YCTOMYHMBOCTU Ouocdepwl. BoccmanogumenvHas 3K0n02Us.
[Tpob6nembl yCTOHYHMBOTO pa3BUTHSI.

[TepcriekTUBBI Pa3BUTHUSI OMOIOTHUECKUX HAYK, aKTyallbHbIE MPOOIEMbl OMOIOTHH.

IlpumepHbIii mepedyeHb Ja0OPaTOPHBIX M NPAKTHYeCKHX pador (Ha BbIOOP
YUMTEJIA):

Vcnonb30BaHue pa3iMyHbIX METO0B IPU U3yYEHUH OMOJIOTHYECKUX 0OBEKTOB.

TexHHKa MUKPOCKOTMPOBAHHUSL.

W3ydyeHne KIETOK pAaCTEHMH M JKMBOTHBIX IOl MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue.

[TpuroroBneHue, paccMaTpuBaHUE M ONIMCAHUE MUKPOIIPENApaToB KJIETOK PACTCHHM.

CpaBHeHUE CTPOCHHUS KJIETOK pacTEeHUH, )KUBOTHBIX, TPUOOB U OaKTEpU.

N3ydeHne ABMKEHNS LUTOIIA3MBI.

W3ydeHune mia3mMomu3a 1 JAenaa3Moiin3a B KIeTKaxX KOXKUIIbI JIyKa.

N3yuenue (epMEHTAaTHBHOTO pacLICIUICHUs] MEpOKCHAa BOJOPOJA B PACTUTENBHBIX H
KUBOTHBIX KJIETKAX.

OO6Hapy:xeHue 0eNKoB, YIIIEBOJIOB, JUIU/IOB C TIOMOIIbIO KAU€CTBEHHBIX PeaKIuil.

Boigenenne JIHK.

W3yueHne KaTalMTUYECKOH AakTMBHOCTH (epMEHTOB (Ha TNpuUMepe amuiasbl WK
KaTasasbl).

Habmiogenne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenaparax.

W3ydeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

W3ydeHnue cTtaanuii Melo3a Ha FOTOBBIX MUKpOIIpenaparax.

W3ydeHne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemienune aneMeHTapHBIX 3a/1a4 [0 MOJIEKYJISIPHOM OMOJIOTHH.

BrisiBieHre mNpU3HAKOB CXOJACTBAa 3apoJIblllIell YeJoBeKa M JPYIMX IO3BOHOYHBIX
JKUBOTHBIX KaK J0Ka3aTeJIbCTBO UX POACTBA.

CocraBieHre JIeMEHTapHbBIX CXEM CKpEeLIUBaHUS.

Pemenne resetnueckux 3agad.



N3yueHne pe3yabTaToB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBL.

CocraBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

N3yyenne n3aMeH4YUBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOM.

Onucanue peHortura.

CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO.

Onucanue npucnoco0JIeHHOCTH OpraHU3Ma U €€ OTHOCUTENILHOTO XapaKTepa.

BrisiBienue mpucrocoOSeHH OpPraHM3MOB K BIMSHHUIO PA3IMYHBIX OKOJIOTUYECKUX
(hakTopoB.

CpaBHEHHE aHATOMUYECKOTO CTPOSHHS PACTEHUH pa3HbIX MECT OOUTAHHUS.

Metosl n3mepeHus GakTopoB cpebl OOUTaAHUS.

N3ydeHne 7K0JIOTHYECKUX aJalTallui YyeIoBeKa.

CocraBiieHHE MUIIEBLIX [EEH.

N3ydeHue u onnucaHnue 3K0CUCTEM CBOEH MECTHOCTH.

MopenrupoBaHue CTPYKTYpP U MPOLECCOB, IPOUCXOIAIINX B IKOCUCTEMAX.

OrneHka aHTPONOTEHHBIX U3MEHEHUI B IIPUPO/IE.



