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I[Inanupyemble pe3yibTaThbl

B pe3syabrare m3yuyeHus y4deOHOro mpeamera «buoJiorusi» Ha ypoBHE CpeIHeEro
001ero o0pa3oBaHus Ha YIiIy0JIeHHOM YPOBHeE
BbInyCKHMK HAYYHTCH:

- OLICHUBATh POJIb OMOJIOTUYECKUX OTKPBITHI U COBPEMEHHBIX HMCCIIEIOBAaHUI B Pa3BUTUU
HAayKH U B IIPAKTUYECKOM JEATEIBHOCTH JIIOJIEH;

- OLICHUBAaTh POJIb OMOJIOTMU B (POPMUPOBAHUM COBPEMEHHOM Hay4YHON KapTHHBI MHpA,
IIPOTHO3UPOBATh MEPCIIEKTUBBI Pa3BUTHUSI OMOJIOTHH;

- YCTaHaBJIMBAaTh U XapaKTEPU30BaTh CBSI3b OCHOBOIOJIATAIOUINX OMOJIOTUYECKUX MOHATUI
(kmeTka, OpraHu3M, BHJ, JKOCHCTeMa, Ouocdepa) ¢ OCHOBOIMOJATAIOIMIUMHU TOHITUSIMHU
JPYTUX €CTECTBEHHBIX HAYK;

- 000OCHOBBIBAaTh CHCTEMY B3IJISIIOB Ha JKUBYIO IPHUPONY U MECTO B HEW 4eIoBeKa,
npUMeEHsIs OMOJIOTMYECKUE TEOPUH, YUCHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh T'PaHULIbI
UX IPUMEHUMOCTH;

- TMPOBOJUTH Y4EOHO-UCCIENOBATENbCKYIO JI€ATEbHOCTh MO OHOJIOTMH: BBIJIBUTATh
TUNOTE3bl, IUTAHUPOBAaTh paboTy, oOTOMpaTh U  MpeoOpa3oBbIBaTh  HEOOXOIUMYIO
uH(pOpPMAaIIMIO, IPOBOJUTH IKCIIEPUMEHTBI, HHTEPIIPETUPOBATH PE3YJIbTATHI, AEJIaTh BHIBO/IbI
Ha OCHOBE MOJYYEHHBIX PE3YJIbTaTOB;

- BBISIBJIATh U1 OOOCHOBBIBATh CYHIECTBEHHbIE OCOOEHHOCTH Pa3HbIX YPOBHEH OpraHU3alluu
YKU3HU;

- YCTaHABIUBATh CBSI3b CTPOCHUSI U (PYHKIIMII OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJIEKYII,
UX POJIb B IpoIeccax KJIETOYHOTO MEeTaboI13Ma;

- pemiaTh 3aJadyd Ha ompenesieHue nocienoBarenbHocTH HykiaeotunoB JHK um nPHK
(MPHK), antuxomonoB TPHK, mnocnenoBaTelbHOCTH aMUHOKUCIOT B MOJEKyje Oelnka,
NPUMEHSS 3HAHMS O pEaKUUsAX MATPUYHOIO CHHTE3a, I€HETUYECKOM KOJE, NPUHLIUIE
KOMILJIEMEHTAPHOCTH;

- JienaTh BBIBOJBI 00 H3MEHEHHSAX, KOTOpPbIE MPOM30MIYT B IMpoLEcCaX MaTPUYHOTO

CHUHTE3a B CIIy4ae U3MEHEHUs MOCIEeA0BaTEIbHOCTU HyKIeoTua0B JTHK;



- cpaBHMBaTh (a3bl ACICHHS KIETKH, pPEIIaTh 33Ja4d Ha OMNpPEJCICHUE W CPaBHEHUE
KOJIMYEeCTBA TeHeThueckoro Marepuana (xpomocom u JIHK) B kineTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B Pa3HbBIX (a3ax KJIETOUYHOTO ITUKIIA;

- BBIBJSITH CYIIECTBEHHBIC MPU3HAKH CTPOCHHS KIETOK OpPraHU3MOB pPa3HBIX IapCTB
KUBOW MPHUPOJIBI, YCTAHABIUBATH B3aMMOCBS3b CTPOCHUS W (YHKIIMA YacTe W OPraHOUIOB
KJICTKH;

- 000CHOBBIBaTh B3aMMOCBSI3b TUIACTUYECKOTO U SHEPTETHUECKOrO0 OOMEHOB; CpaBHHUBATh
MIPOIIECCHI TIIACTUYECKOTO M AHEPTeTUYECKOTO OOMEHOB, MPOUCXOSAIINX B KJIETKAX JKUBBIX
OpTaHU3MOB;

- OTIPEACIIATH KOJIMIECTBO XPOMOCOM B KJIETKaX pacTEHUI OCHOBHBIX OTJIEIIOB Ha Pa3HBIX
ATamnax KU3HCHHOTO IHKJIA;

- pemaTh TeHeTHYECKUE 3a1aUl Ha TUTHOPHUIHOE CKPEIMBaHUE, CIICTITICHHOE (B TOM YHCTIE
CIICTUIEHHOE C TI0JIOM) HacJelIOBaHUE, aHAIM3HUPYIOIIEee CKPEUIMBAaHUE, MPUMEHSS 3aKOHBI
HACJICICTBEHHOCTH U 3aKOHOMEPHOCTH CIICTUICHHOTO HACIIEOBAHMS;

- packpeiBaTh  NPUYUHBI  HACJCACTBEHHBIX  3a00J€BaHMiA,  apTyMEHTHPOBATh
HEO0OXOMMOCTh MEp PEAYIPEKICHUS TAKNX 3a00JIEBaHNUIA;

- CpaBHUBATh pa3HbIE CIIOCOOBI PAa3MHOKEHUS OPTaHU3MOB;

XapaKTepU30BaTh OCHOBHBIC ATAlbl OHTOTEHE3a OPTaHNU3MOB;

- BBISIBJISITH TIPUYUHBI U CYIIECTBEHHBIC MPU3HAKU MOJM(PUKAIMOHHON W MYyTAIlMOHHOU
U3MEHYMBOCTH; OOOCHOBBIBATH POJIb M3MEHYMBOCTA B €CTECTBEHHOM M HCKYCCTBEHHOM
otbope;

- 000CHOBBIBATh 3HAUEHHE DPA3HBIX METOJOB CEJEKIIMH B CO3JIaHUM COPTOB DPACTCHHIA,
MIOPOJT )KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

- 00OCHOBBIBATh TMPUYUHBI HW3MEHIEMOCTH W MHOTO00Opa3us BHUIOB, MPUMEHSS
CUHTETHUYECKYIO TEOPHIO IBOJIOIINY;

- XapaKTepu30BaTh MOMYJISAIMI0 KaK CAWHUILY SBOJIONHH, BUJ KaK CHCTEMAaTHYECKYIO
KaTEeropHuIO U KaK pe3yJbTaT 3BOJIOLUY;

- YCTaHABIIMBAThH CBSA3b CTPYKTYPHI U CBOMCTB SKOCHUCTEMBI;

- COCTaBJISITh CXEMBI TEPEHOCA BEIIECTB M JHEPTUU B IKOCUCTEME (CETH TMHMTAHWS),

IIPOTHO3HUPOBATh UX U3MCHCHHUSA B 3aBUCUMOCTH OT U3BMCHCHMHA (i)aKTOpOB CpEanbI;



- apryMEHTUPOBATh COOCTBEHHYIO TIO3WIIUIO 110 OTHONICHUIO K 93KOJIOTHYECKUM
npo6JyieMaM U TIOBEJICHUIO B IPUPOTHON CpeEJIe;

- 00OCHOBBIBAaTH HEOOXOAMMOCTh YCTOMYMBOTO PA3BUTHUSI KaK YCJOBHUS COXpaHEHUS
ouocdepsi;

- OIICHMBAaTh NPAKTHUECKOE W DJTUYECKOEC 3HAYCHHE COBPEMEHHBIX HCCICAOBaHUN B
OnonoTNN, MEIUITMHE, SKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIEHKY;

- BBISBJIATH B TEKCTE OMOJIOTMUYECKOTO COZCpKaHUsS MpoOJeMy M apryMEHTHPOBAHHO €€
OOBACHATE;

- IPEICTABIATH OMOJIOTMUECKYI0 HH(OPMALIUIO B BUI€ TEKCTa, TAOJIHUIIbI, CXEMBI, rpaduka,
JUarpamMMbl U JIeNaTh BBIBOJBI HA OCHOBAaHWH TPECTABICHHBIX JaHHBIX; MPeoOpa30BHIBATH

rpaduk, TabyIuIly, TUarpaMmy, CXeMy B TEKCT OHMOJIOTUYECKOTO COICPIKAHUS.

BbinyckHUK Ha yri1y0JeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHMThCS:

- OPTaHU30BBIBATH U MPOBOJUTH UHIUBUAYATbHYIO UCCIIEOBATEIbCKYIO JEATEIBHOCTD 10
ouosioruu (UM pa3pabaThiBaThb HWHIWBUAYAJIbHBIA IPOEKT): BBIABUTATh THUIOTE3HI,
IUIAHUPOBaTh paboTy, oOTOMpaTh M NPeoOpa3oBbIBaTh HEOOXOAUMYIO HH(GOpPMALHUIO,
IPOBOJUTH 3KCHEPUMEHTBI, UHTEPIPETUPOBATH PE3YJIbTATHI, JelaThb BBIBOABI Ha OCHOBE
MOJIYYEHHBIX PE3yJbTaTOB, IPEICTABIIATH POJIYKT CBOUX MCCIEIOBAHUN;

- IPOTHO3UPOBATH MOCIEICTBUSA COOCTBEHHBIX UCCIIEJOBAHUN C yYETOM STHUYECKHX HOPM H
AKOJIOTUYECKUX TPeOOBaAHUI;

- BBIJCIATH CYIIECTBEHHbIE OCOOCHHOCTH >KM3HEHHBIX LIMKIJIOB MPEICTaBUTENCH Pa3HBIX
OTJIEJIOB PACTEHUI U TUIIOB )KUBOTHBIX; N300paxaTh LIUKIIbI PA3BUTHS B BUJIE CXEM;

- aHAJIM3UPOBATH M UCIOJIb30BaTh B PEUICHWH YYEOHBIX M HMCCIEIOBATEIbCKUX 3a/Jau
UHGOPMAIUIO O COBPEMEHHBIX UCCIIEI0OBAaHUSAX B OMOJIOTUH, METUIIMHE U SKOJIOTHH;

- apryMEHTUPOBATh HEO0OXOAUMOCTh CUHTE3a €CTECTBEHHO-HAYYHOT O u
COLIMOTYMaHUTAPHOTO 3HAHUS B 310Xy HHPOPMAIIMOHHON IUBUIU3ALINY;

MOJICJIMPOBAaTh M3MEHEHHE D3KOCHCTEM TIOJl BIMSHHUEM pa3IUYHbIX TIpynn (akTopoB
OKPYJKAIOIIEU CPELBIL;

- BBIBJIATH B IIPOLIECCE MCCIIEOBATENBCKOM ACSITENIbHOCTU MOCIEICTBUS aHTPOIIOT€HHOTO
BO3JIEUCTBHUSI Ha DKOCHCTEMbl CBOETO pEruoHa, IMpeuiaraTh CHOCOObI  CHMXKEHUS

AHTPOIIOT'CHHOT'O BO?)I[eI\/’ICTBI/IH Ha 3KOCHUCTCMBI,



- HCIIOJIB30BAaThb HpI/I06peTeHHBIe KOMIICTCHIIMK B HpaKTI/I‘leCKOﬁ ACATCIBHOCTH H
HOBCCHHCBHOﬁ KU3HN OJIA HpI/IO6pCTCHI/IH OIlbITa ACATCIBbHOCTH, HpC,Z[H_ICCTBy}OH_ICﬁ

npo(hecCHOHANBHOM, B OCHOBE KOTOPOM JICKUT OMOJIOTHS KaK yueOHBIN MpeIMeT.

Conep:xanue

¥Yruy0JieHHbI YPOBEeHb

Buosorusi Kak KOMILIEKC HAYK 0 )KUBOM mpupoae

buonorus xak xomiuiekcHas Hayka. CoBpeMeHHbIe HampaBieHusi B Ouoioruu. CBs3b
OMONIOTHH C IPYTUMH HayKaMu. BolmonHeHne 3aK0OHOB ()M3UKH U XMMHUU B KUBOU MPHUPOJIE.
Cunme3 ecmecmeeHHO-HAYYHO20 U COYUOYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM dmane
passumus yusuauzayuu. IIpakTuueckoe 3HaueHUE OMOIOTUYECKUX 3HAHUU.

buonornueckne cuctemsl Kak npeaMer uzydeHus: Omosiornv. OCHOBHBIE NMPUHLIUIIBI
opraHu3ali U (QPYHKIUOHUPOBAHUS OUOJOTHYECKUX CHUCTeM. buonocuueckue cucmemuvl
PA3HbIX YPOGHEU OpeaHU3ayuu.

['unotessl U Teopuu, UX Pojb B HOPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYyUHOMN
KapTHUHBI MHpa. MeTOoapl HAYYHOI'O MO3HAHUS OPraHUYECKOIO0 MHpA. DKCIEPUMEHTAIbHBIE

MCTOJbI B 6I/IOJ'IOFI/II/I, CTaTUCTHUYCCKAaA O6p360TKa JaHHBIX.

CtpykrypHble U QYHKIMOHAJIbHbIE OCHOBBI sKU3HU

MonekynspHble  OCHOBBI ~ KM3HM.  MAaKpOdJE€MEHTBI M MHMKPOJJIEMEHTHI.
Heoprannueckue BemectBa. Bopa, ee ponb B kuBoi mnpupone. ['mapodunabHOCTh U
ruapodo6HOCcTh. Ponb MuHEpanbHbBIX coiiell B kieTke. OpraHn4ecKkre BellecTBa, MOHITHE O
PEryJSIpHBIX U HEPETYJSIPHBIX OuomnojmMepax. YTieBobl. MoHOcaxapuibl, OJIMTOcaxapuiabl
u nonucaxapuabl. OyHkuuu yrineonoB. Jlunuael. Oynkuum naunuaoB. benku. OyHkuuum
oenkoB. Mexanusm geiictBus ¢epmentoB. Hyknennossie kucnotsl. JIHK: crpoenue,
cBolicTBa, Mecronoioxenue, pyakuuu. PHK: crpoenue, Buapl, Gyukiuu. ATD: ctpoenue,
dbynkiun. [Ipyrue opraHndeckue BemecTBa kieTku. Hanotexnomnoruu B OMOJIOTHH.

Knetka — cTpykTypHas u (QyHKIMOHalbHAs €AMHMIIA oOpraHusma. Pazeumue

yumaoJijiocuu. COBpeMeHHBIG MCTOAbI HM3YUYCHHA KIICTKH. Knerounas TCOpHUA B CBCTC



COBPEMEHHBIX JAHHBIX O CTPOCHUU U (QYHKIUAX KIETKU. Teopus cumbdbuozenesa. OCHOBHbBIE
4acTH U OopraHoujsl kietku. Ctpoenne u PyHKuu Ouosnorudyeckux MeMmopas. [{uromnmnasma.
SAnpo. Crpoenue u (QyHKIHMH XpoMocoM. MemOpaHHbIE M HEMEMOpPAaHHBIE OPraHOMIbI.
[Mutockenetr. BxitoueHusi. OCHOBHbIE OTIMYMTENIbHBIE OCOOCHHOCTH KIJIETOK MPOKApUOT.
OTnuuuTenbHble 0COOCHHOCTH KIIETOK DYKapHOT.

Bupycsl — nHeknerounas ¢opma xku3Hu. CrocoObl nepeaadyn BUPYCHBIX HHPEKUIUN U
Mepbl POPUITAKTUKHA BUPYCHBIX 3a001eBaHui. Bupyconoeus, ee npakmuieckoe 3HavyeHue.

Knetounsiii metabonuszm. depmMeHTaTUBHBIA XapakTep peakuuid oOMEHa BELIECTB.
Dramnbl YHEPreTUYecKoro obmMeHa. A’poOHOe W aHa’dpoOHOE JbixaHue. Pojb KIIETOYHBIX
OpraHouJIOB B TPOIECCAaX DHEPreTHYeckoro oomeHa. ABTOTpPOPBI W TETEepPOTPOQHI.
®dotocunres. Pa3pl PoTOCHHTE3A. XEMOCHHTE3.

Hacnencreennas uHbopmalus U ee peanuzainus B KieTke. ['eHeTuueckui Koja, ero
CBOMCTBa. OBOJIOUMS NpenacTaBiieHHid o reHe. COBpEMEHHBIE IPEJCTaBICHUS O T€HE M
reHoMe. buocunTes Oenka, peakuuu MaTpUYHOro cHHTE3a. Perymsuus pabOThl T€HOB U
npoiieccoB OOMEHa BEIIECTB B KJETKE. ['€HHas WHXEHEpHs, T€HOMHKA, MPOmMeoMUKa.
Hapywenue 6uoxumuueckux npoyeccos 8 kiemke noo GIusHUeM MYmMa2eHo8 U HAPKO2eHHbIX
geujecms.

Knerounslii nuki: uarepdasza u neneHue. MuTo3, 3HaueHUE MHUTO3a, (a3bl MUTO3a.
Comaruyeckue W TIOJOBBIE KJIeTKH. Meiio3, 3HadeHue Menos3a, (asel meiosa. Meiio3 B
KU3HEHHOM IIUKJIE OpraHu3mMoB. GOpMHUpPOBAHUE MOJOBBIX KJIETOK y IIBETKOBBIX PAaCTEeHUH U
NIO3BOHOYHBIX JKUBOTHBIX. Pecynsayus OeneHus KIemokK, HapyuleHus pe2yiayuu KaKk npuduna

3aboneeanun. Cmeonosvie Kiemku.



Opranusm

OcoOeHHOCTH OJHOKJIETOYHBIX, KOJOHHAIBHBIX M MHOTOKJIETOYHBIX OPraHU3MOB.
B3auMocBsI3b TKaHEM, OPraHOB, CUCTEM OPraHOB KaK OCHOBA LIEIOCTHOCTH OPTraHU3Ma.

OCHOBHBIE TIPONECCHI, MPOUCXOASANIME B OpPraHU3Me: MUTAHUE U TUILIEBAPCHHUE,
JIIBUYKEHUE, TPAHCHOPT BEILIECTB, BBIJICIICHUE, PA3APAKUMOCTb, PETYIALUS Y OPraHU3MOB.
[Tognepxanue roMmeocTasa, IPUHITUI OOPATHOU CBSI3H.

PasmHOXeHne opranu3moB. becnonoe u  monoBoe pa3MHOXKEHUE. J[BOWHOE
OTUIOZOTBOPEHUE Y IBETKOBBIX pacTeHWil. Bumbl ommomoTBopeHust y KUBOTHBIX. CriocoObI
Pa3MHOXKEHUS y pacTeHUi W >KUBOTHBIX. [lapreHorene3. OHTOreHes. DMOpHOHAIBHOE
pazButue. IloctaomOpuoHansHOe pazButue. IlpsimMoe u Hempsimoe pa3ButHe. KU3HEHHBIC
LHUKJIbl PAa3HBIX TPYNIl OPTraHU3MOB. Perymdanusa WHAMBUAYaIbHOrO pa3ButTusd. [IpuyumHbI
HAPYILIEHUN Pa3BUTHUS OPTaHU3MOB.

HcTopusi BO3HUKHOBEHHSI W PA3BUTHs T€HETHMKHU, METOJbl T'€HETHKH. [ eHeTmuyeckue
TEPMHUHOJIOTHS. M cUMBOJIMKA. ['eHOTMD M (eHOTHN. BEeposSTHOCTHBIN XapakTep 3aKOHOB
FEHETUKU. 3aKOHbl HACIEACTBEHHOCTH ['. MeHnmens W yclIoBUSL HMX  BBIIIOJHEHMUS.
[utonoruueckue OCHOBBI 3aKOHOMEPHOCTEN HacJICJJOBaHUS. AHanuzupyoliee
CKpelnuBaHue. XpOMOCOMHas TeOopUs HaCIeACTBEHHOCTH. CIIENJIEHHOE HaclIeJ0BaHUE,
KkpoccuHrosep. Onpexaenenue noisa. CuemieHHOE ¢ MOJOM HaclienoBanue. B3anmoaeiicteue
AJUIETBHBIX W HEAJUICIIBHBIX T€HOB. |'€HETMYECKHE OCHOBBI WHIAWBUAYAJIbHOTO Pa3BUTHSL.
I'enemuuecrkoe kapmuposanue.

['enetuka 4enoBeka, METOABI H3YYEHHs TEHETUKH 4YeEJOBEeKa. PenmpoayktuBHOE
3I0pOBhEe dYeloBeKa. HacriencTBeHHbIE 3a00JIeBaHHS YEJNOBEKA, WX MPEAYyNPEKICHUE.
3HaueHNE TEHETUKH 11 MEIUIIMHBI, STHYECKHE aCIIEKThI B 00J1aCTH MEIUIIMHCKON TCHETHKH.

l'enotun u cpenma. HenacnencrBeHHas u3MeHYHMBOCTh. HopMa peakuuy mnpu3HAaKa.
Bapuannonubsli psa ¥ BapualMOHHAs KpuBas. HacnencTtBeHHas W3MEHYMBOCTb. Bubl
HACJIEICTBEHHOM M3MEHUNBOCTH. KOMOMHATHBHAS N3MEHUYMBOCTh, €€ UCTOUYHUKH. MyTarmu,
BUABl MyTanui. MyTareHsl, WX BJIUSHUE HA OpPraHu3Mbl. MyTanuu Kak IpUYAHA
OHKOJIOTMYECKHUX 3a00JIEBaHMI. Buesnepnas HACJICJICTBEHHOCTh "
U3MEHYUBOCTD. JnuceHemuKd.

Jomectukauust u cenekuus. LleHTpbl OJOMAIIHUBaHUS JKUBOTHBIX U IIEHTPHI

IIPOUCXOKIEHUS KYJIbTYPHBIX pACTEHUU. METONBl CEJNIEKUMH, UX TEHETUYECKUE OCHOBBI.



HckyccTBeHHBIH OTOOp. YCKOpEeHHE U TOBBIIIEHHE TOYHOCTH OTOOpa C TOMOUIBIO
COBPEMEHHBIX METOJ0B I'€HETHUKU U OMOTEXHOJIOTUU. ['€Tepo3uc M ero MCHojIb30BaHUE B
celekuuu. PacmmpeHne TIeHeTHYecKoro pa3HooOpasus CeJIeKIMOHHOIO Marepuaa:
NOJIMIUIOUAMS, OTAAJIEHHAss TMOpUAM3alMs, IKCIEPUMEHTAJbHBI MyTareHe3, KJIETOYHas

HHXXCHCPHUA, XPOMOCOMHAS MHKCHEPUS, TCHHAA NWHXCHCPH. buob6e3omacHOCTb.

Teopus 3BoaIOLUA

Pa3zButne sBomonmonubix uaen. Hayuneie B3rmsael K. Jlunnes u JK.b. Jlamapka.
OpomounoHHas teopust Y. JlappuHa. CBHIETENbCTBA SBOJIOLUN KUBOM MPUPOJBI:
MaJIEOHTOJIOTUYECKUE, CPaBHUTEIBHO-AHATOMUYECKHE, AMOPUOJIOTUYECKHUE,
ounoreorpaduyeckue, MOJEKYISIpHO-TeHeTHUecKue. Pa3BuTue mpeacrasieHuit o Buae. Bup,
ero kputepun. [lonmynauus kak popma CylecTBOBaHMS BHA U KaK 3JEMEHTapHasi €AMHUIIA
BoIOLMU. CHUHTETHYECKass TEOpUs HBOJIOUMU. MHKPO3BOIIOLUS W MaKpPO3BOJIIOLMS.
JIBYOKyIMe CUITBI SBOJIONWU, WX BIMSHUE Ha reHodoHa mnonyisuuu. [lpeiid reHoB u
Clly4yailHble HEHAINpaBJICHHbIE HM3MEHEHUA TIeHOPOHIAa NOMYJSUUU. YpaBHEHUE XapIu—
BaiinOGepra. MosieKkyssipHO-T€HETHYECKHE MEXaHU3Mbl 3BOJIOUUU. DOPMBI €CTECTBEHHOTO
oTOOpa: ABWXKYIIAs, CTAOMIM3UPYIOIIAsl, TU3PYITUBHAA. DKOJIOTHYECKOE U reorpaduieckoe
BUsI000pa3zoBanue. Hampasnenuss u nytu sBosmonuu. Dopmbl 3BOMIONUU: JTUBEPreHINS,
KOHBEpreHus, napauieansM. Mexannsmsl agantauuii. Kospomonus. Posib 3BONMIOLIMOHHON
TEOpHUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

MHoroob6pasue OpraHu3MOB U TMPHUCIOCOOJIECHHOCTh OPTaHU3MOB K Cpelie OOMTaHUs
KaKk pe3ynapTaT oBomonuu. [lpuHiunel knaccudukanuu, cucreMatuka. (OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIIbI OpraHnyeckoro Mupa. CoBpeMeHHbIE MOAXO0/bI K KIaccupuKauu

OPTaHU3MOB.

Pa3Butue xu3nm Ha 3emiie
Metoapl TaTUPOBKUA COOBITHI MPOIIJIOT0, T€OXPOHOJIOTHYECKass IMIKaia. [ UmoTe3sl
MPOUCXOXKIEHUST >Ku3HU Ha 3emyie. OCHOBHBIE JTambl HBONIOLMM Ouochepsl 3emiu.

KroueBnie COOBITHS B 9BOJIIOIIMH paCTeHI/Iﬁ H )KUBOTHBIX. BbmupaHue 8UO08 U €20 NPUYUHDBL.



CoBpeMeHHbIE MPEACTaBICHUS O NPOUCXOXKAECHUM uesloBeka. CucreMaTnyeckoe
M0JIO’KEHHUE YEJIOBEKA. DBOJIIOLNA YesioBeKka. DakTophl SBONIOLMM YesloBeKa. Pacel yenoseka,

HX IIPOUCXOKACHUC U CIUMHCTBO.

OprasusMsbl 1 OKpPY:KaOUIas cpeaa

DkoJyornyeckue (HaKTOpbl U 3aKOHOMEPHOCTH WX BIIMSIHUS Ha OPTaHWU3MbI (TIPUHIIHIT
TOJICPAHTHOCTH, JUMUTHUpYIomKe (dakTopsl).llpucnocobnenuss opraHu3sMoB K JAEUCTBUIO
IKOJOTHYECKUX (akTopoB. buonormdyeckne putmbel. BzammomelcTBHE HSKOTOTHYECKUX
(dhakTopoB. DKOJOTHYECKAS HUIIIA.

buoreonienos. Dxocucrtema. KomnoneHTsl skocucteMbl. Tpodudeckue ypoBHH. THUIIBI
nuieBblx nene. IInmesas cers. KpyroBopoT BEMIECTB M MOTOK JSHEPIMU B DKOCHUCTEME.
buotnueckre B3aMMOOTHOILLIECHHS OpPraHu3MOB B JKocucTeMe. (CBOHCTBA HKOCHCTEM.
[MpogykTuBHOCT, W OMOMacca SKOcUCTeM pas3HbiXx TunoB. Cykueccus. Camoperymnsius
skocucteM. llocrnencTBusi  BAMSIHUSL — JIEITEIBHOCTHM  YEJIOBEKA HA  DKOCUCTEMBI.
HeoOxoaumocTh  coxpaHeHuss  OMoOpa3HOOOpa3usi  SKOCHUCTEMBI.  ATpOLIEHO3bI,  HX
O0COOEHHOCTH.

Yuenue B.U. Bepnajackoro o 6uocdepe, Hoocghepa. 3akoHOMEPHOCTH CYIIECTBOBAHUS
ouocdeprsl. Komrnonentsl Ouocepsl u ux poib. KpyroBoporTel BemecTB B Ouocdepe.
buorennas murpanus atoMmoB. OcHogHble 6uoMbl 3emu.

Ponb genoBeka B Ouocdepe. AHTponoreHHoe Bo3jeiicTBre Ha 6uochepy. [Ipupoansie
pecypcsl M palHoHaIbHOE MPUPOJOINOIb30oBaHue. 3arps3HeHue Ouocdeprl. CoxpaHeHHE
MHOT000pa3us BUIOB KaK OCHOBA YCTOMUUBOCTH Ouocdeprl. Boccmanosumenvbhas 9K0a02us.
[Ipo6iemMbl yCTOHYHUBOTO pa3BUTHSL.

[lepcriekTHBBI pa3BUTHsL OMOJIOTMUYECKUX HAYK, aKTyalbHbIE MPOOJIEMbI OMOJIOTHH.

IlpumepHblii NepevyeHb JA0OPATOPHBIX W NPAKTHYeCKHX pador (Ha BBIOOP
yuuTes):

Hcnonp30BaHue pa3inyHbIX METOAOB IIPU U3YYEHUH OMOJIOTUYECKUX OOBEKTOB.

TexHuKka MUKPOCKOIMPOBAHUS.

M3y4yeHune KIETOK pacTeHUH M JKUBOTHBIX IIOJ MHUKPOCKOIIOM Ha TOTOBBIX

MHUKPOIIPENapaTax v UX ONMCAHHUE.



[IpuroroBnenue, pacCCMaTpUBAaHKUE U ONMCAHNE MUKPOIIPENAPATOB KIETOK PACTEHUM.

CpaBHEHHE CTPOCHHUS KIETOK PaCTEHUM, ’KUBOTHBIX, TPUOOB 1 OaKTEpUH.

N3ydeHne NBMKEHUS HUTOIIA3MBI.

N3ydeHne miazMoamn3a U IEeTia3MoIn3a B KIETKAX KOKHIIbI JTyKa.

N3yyenue pepMeHTaTUBHOIO pacIIEIeHUs] MEPOKCUIa BOAOPOIa B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX.

OO6napy:xeHue 0eJIKOB, YIIIEBOJOB, JIUIHUIOB C TOMOIILI0 KAYECTBEHHBIX PEAKIIUM.

Brigenenue JIHK.

W3yyeHne KaTanUTHUECKOW aKTUBHOCTU (EpPMEHTOB (HAa MpPUMEpPE aMuiIa3bl WIH
KaTayiasbl).

HaGmronenne wMwuTO3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKPOIIPENapaTax.

N3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIPEINApaTax.

N3ydenune ctaguii Meno3a Ha TOTOBBIX MUKPOIIPEINaparax.

N3ydeHne CTpOeHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

Pemenue snemMeHTapHBIX 337a4 IO MOJIEKYJISIPHON OHOJIOTHH.

BrIsiBIEHME NPHU3HAKOB CXOJACTBA 3apOJBINIEN YEJOBEKa M JPYTUX IO3BOHOYHBIX
YKMBOTHBIX KaK JOKa3aTEIbCTBO UX POJCTBA.

CocraBiieHUE JIIEMEHTAPHBIX CXEM CKPELIUBAHUSI.

Pemenue reneTnueckux 3aaad.

W3yyenue pe3yapbTaTOB MOHOTHUOPHIAHOTO U JUTHOPUIHOTO CKPCIIMBAHUS Yy
JPO30(HITHI.

CocraBiieHUE U aHATU3 POAOCIOBHBIX YEIOBEKA.

N3ydyeHne W3MEHUYMBOCTH, ITOCTPOEHHE BAPUALMOHHOTO psia YU BapUALMOHHOU
KPHUBOM.

Omnucanue peHorumna.

CpaBHEHHE BUIOB 110 MOP()OJIOTUIECKOMY KPUTEPHUIO.

Ornurcanue Npucnoco0IeHHOCTH OpPraHru3Ma U €€ OTHOCUTENIBHOIO XapakTepa.

BrisBnenne npucnocoOieHu OpraHu3MOB K BIUSHHUIO PA3IMYHBIX SKOJOTHYECKUX
dhakTopOB.

CpaBHEHHE aHATOMUYECKOTO CTPOCHHUS PACTEHUHN pa3HBIX MECT OOUTAHMUS.



MeTtobl u3mepenus (pakTopoB cpebl OOUTaHUS.

N3yueHne 5K0IOTHYECKHX alanTaluii 4eJoBeKa.

CocTaBneHue NUIIEeBbIX LENEH.

N3yuenue u onvcaHue YKOCUCTEM CBOE MECTHOCTH.

MozenupoBaHue CTPYKTYp U IPOIECCOB, IPOUCXOAAIINX B IKOCUCTEMAX.

OneHka aHTPONOTE€HHBIX U3MEHEHUI B IPUPOJIE.



TemaTnueckoe mnanuposanue 10 kaacc

o KoanuecrBo
11/-11 Ha3zBanue pa3snesna/TeMbl 9aCcoB Ha
U3yYeHue

1. Pa3zneun 1. brosnorust Kak KOMIUIEKC HayK O YKUBOM 6
IPUPOJIE.

2. | Pazmen 2CtpykTypHble U (YHKIIMOHATBHBIE OCHOBBI 67
KU3HU.
Tema 1. MonexynsipHblii ypOBEHb 28
Tema 2. KiieTouHbI ypOBEHb 39

3. | Pa3zgea 3. Opranusm. 29
OpraHu3MeHHBIN YPOBEHb.

Bcero 102

TemaTnueckoe miianuposanme 11 kiace

Ne KonuuecTBo uacoB Ha

i HasBanue pa3nena/Temsl H3yueHHe

1. Pa3znen 1.Teopus 3BoIOLMMN. 35
[TonyIsiUMOHHO — BUZIOBOM YPOBEHD
Pa3znen 2. PazuTue xu3Hu Ha 3emuie. 8
[TonynsMOHHO — BUIOBOM YPOBEHB

3. | Pazmen 3.0pranu3mMsl U OKpy:Karoias cpea. 59
Tema 1. 9KOCUCTEMHBII YpPOBEHb. 39
Tema 2. buochepHbiii ypOBEHb. 20

Bcero 102




