


IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O MATEPHUAJIA

B pe3yabrare nzydenust yueOHOro npeamera « buosorusp» Ha ypoBHe cpeaHero o0mero o0pa3oBaHusi:
BoinyckHuK Ha yriiy0/JIeCHHOM YPOBHE HAYYHTCS:
. OLICHUBATh POJIb OHMOJIOTMYECKUX OTKPBITHHA W COBPEMEHHBIX MCCIICAOBAHHWI B PA3BUTUM HAYKH U B

MPAKTUYECKOHN AEATEILHOCTH JIFOEH;

o OLICHUBATH POJIb OMOJIOTHX B (POPMHUPOBAHNK COBPEMEHHOW HAYYHOH KapTUHBI MUPA, MPOTHO3UPOBATH
NEPCIIEKTUBBI PA3BUTHS OUOJIOTUH,

o YCTAHABIIMBATh M XAPAKTEPH30BaTh CBS3b OCHOBOIOJIATAKOIIMX OWOJIOTMYECKUX TOHATHN (KIJIETKA,
OpPraHu3M, BHJI, 3KOCUCTEMA, OMOC(EPA) C OCHOBOMOJIArAOUIMMH MOHATUAMM IPYTHX ECTECTBEHHBIX HAYK;

o O0OOCHOBBIBaTh CHCTEMY B3IJISIIOB HA SKMBYKO MPUPOAY WM MECTO B HEH YEIOBEKA, MPUMEHSS
OMOJIOTMYECKHE TEOPUH, YUCHHUS, 3aKOHBI, 3AKOHOMEPHOCTH, MIOHUMATh TPAHULIBI KX TPUMEHUMOCTH,

° MPOBOJIUTh  YYEOHO-UCCIENOBATEILCKYIO  JEATENBHOCTh 1O OWOJIOTMU: BBIJIBUIaTh TUIOTE3HI,

IUTAHUPOBATh paboTy, OTOMPATh U TPEOOPA30BHIBATH



HEOOXOMMYIO HH(POPMALIHIO, TPOBOIUTH SKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIBTATHI, ACTIATh BBIBOABI HA OCHOBE
ITOJIYYEHHBIX PE3YIJIBTATOB,

o BBISIBJISITH © 0OOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH PA3HBIX YPOBHEN OpPraHn3alin KU3HU,

o YCTAHABIIMBATH CBSI3b CTPOCHUS U (PYHKLMIA OCHOBHBIX OMOJIOTHYECKMX MAKPOMOJIEKYJI, UX POJIb B MPOLECCax
KJICTOYHOTO MeTa00JIM3Ma,

o pewmares 3aa4u Ha onpeaencHue nociaenoparenbHoctn Hykneotuaos JJHK m nPHK (MPHK), antukononos
TPHK, nocnenoBarenbHOCTH aMUHOKHCIOT B MOJIEKYJe O€llka, TPUMEHSsS 3HAHHUS O PEAKUMsSX MATPUYHOIO CUHTE3A,
FEHETUYECKOM KOJE, MPUHIUITE KOMIUIEMEHTAPHOCTH,

o JeNIaTh BBIBOBI 00 M3MEHEHHSIX, KOTOPBIE MPOM30MAYT B MPOLECCAX MATPUYHOTO CUHTE3A B CIIyYac U3MECHEHUS
ITOCIEA0BATENBHOCTH HYKIeoTH 108 [ITHK;

o CpaBHHMBATh (pa3bl NEICHUS KJICTKH, PELIaTh 3a1a4l Ha ONPEACICHUE U CPABHEHUE KOJIMYECTBA TEHETUYECKOTO
marepuana (xpomocom 1 JIHK) B KeTkax MHOTOKJIETOYHBIX OPraHU3MOB B Pa3HbIX (a3ax KJICTOUHOTO LUKIIA,

o BBIABIIATE CYIIECTBEHHBIE MPU3HAKU CTPOEHUs KIETOK OPraHM3MOB pa3HBIX LAPCTB >KABOW MPHUPOLEL,
YCTAHABJIMBATh B3AMMOCBS3b CTPOCHUS U (PYHKIMH 4acTell 1 OPraHOUI0B KIIETKH,

o 00OCHOBBIBATh B3aUMOCBS3b IJACTHYECKOTO W JHEPreTUUYECKOr0 OOMEHOB, CpaBHUBATh MPOLECCHI
NJIACTHYECKOTO M SHEPrETHYECKOr0 0OMEHOB, MPOUCXOIALINX B KIIETKAX JKUBbIX OPraHU3MOB,

o ONPENEIATh KOJIMYECTBO XPOMOCOM B KJIIETKAX PACTEHWIM OCHOBHBIX OTJENIOB HA Pa3HBIX 3Tarax >XU3HEHHOIO

IIAKJIA;



o pelaTh FTeHETUUECKUE 3a/1a4l Ha TUTUOPHUIHOE CKPEIIMBAHUE, CIICTUICHHOE (B TOM YHCJIE CIIETUICHHOE C TIOJIOM )
HACJICIOBAHKUE, aHAJTM3UPYIOIIEE CKPEITUBAHUE, TPUMEHSIS 3aKOHBI HAC/ICACTBEHHOCTH W 3aKOHOMEPHOCTH CIETIIICHHOTO
HACJICIOBAHUS;

o pacKpbiBaTh  TPWYMHBI  HACNIEACTBCHHBIX  3a00JICBaHMM, apryMEHTHPOBaTh  HEOOXOAMMOCTH  MEp

npeaynpexKACHAS TAKAX 3a00IEBaHMIA,

L CpaBHHBATL pPAa3HLIC CITOCOOBI Pa3MHOXKCHHS OPraHU3MOB,
L XapaKTCpU30BaTh OCHOBHLIC 3TAllbl OHTOI'CHC3a OPraHru3MOB,
b BBIABIEATE HPHYMHBI KM CYIICCTBCHHLIC ITPHU3HAKH MOHH(l)HKaHHOHHOﬁ u MYTaHHOHHOﬁ HNU3MCHYHNBOCTH,

00OCHOBBIBATH POJb UBMCHYHUBOCTH B CCTCCTBCHHOM M HCKYCCTBCHHOM 0T60pe;
d 00OCHOBBLIBATh 3HAYCHHUC pa3HbIX MCTOHOB CCJICKIHMHN B CO34aHHMKU COPTOB paCTeHHﬁ, nopoa >KMBOTHBIX H

LITAMMOB MUKPOOPraHU3MOB;

o 00OCHOBBIBaTh MPHUYMHBI W3MEHSIEMOCTH M MHOrooOpasvsi BHIOB, MPUMEHSS CUHTETHYECKYH) TEOPHIO
3BOJOLUY,

o XapaKTePU30BaTh NOMYJISILMIO KaK €AMHULLY BOJTIOLMH, BUJ KAK CHCTEMATUUYECKY O KATETOPHIO M KaK PE3yJbTar
3BOJIOLUY,

o YCTAHABJIMBATH CBSA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI,

o COCTaBJIATh CXEMBI TMEPEHOCA BEIIECTB M SHEPIUM B 3KOCUCTEME (CETH MHTAHWS), MPOTHO3UPOBATH MX

NU3MCHCHHA B 3aBUCUMOCTH OT UI3BMCHCHUA (I)aKTOpOB CpCAbL;



b AprymMCHTHUPOBATL CO6CTB€HHYIO MNO3UNOUIO IO OTHOIICHHUHK K 3KOJOIrm4YCCKHUM HpO6HeMaM N NMOBCACHUIO B

MIPUPOIHOM CPELE;

o 00OCHOBBIBaTh HEOOXOAUMOCTD YCTOWUMBOTO PA3BUTHSI KaK YCIOBHUS COXPAHEHUsSI OMOCEPSI;

L OLNCHUBATL IPAKTHYCCKOC M OTHYCCKOC 3HAYCHHC COBPCMCHHBIX HUCCIICIOBAHUNA B 6I/IOJ'IOFI/II/I, MCOUIINHE,

3KOJIOTHH, OMOTEXHOJIOTHH;, 0O0CHOBBIBATH COOCTBEHHYIO OLIEHKY;

o BBISIBJISITh B TEKCTE OMOJIOTMYECKOTO COACPKAHUS MPOOJIEMY M ApTYMEHTUPOBAHHO €€ OOBACHSTH;,

L INpCaAcCTaBJIATh 6I/IOJ'IOFI/ILIGCKYIO HH(i)OpMaHI/IIO B BUJC TCKCTA, Ta6J'II/II_II>I, CXCMHBbI, rpa(bHKa, AuarpamMmmal 1 ACj1aTb

BBIBOJIbI Ha OCHOBAaHWUMW MPEACTABJICHHBIX JAHHBIX, MPeoOpa3oBbiBaTh Ipaduk, TaOMUIly, JUarpaMMy, CXEMY B TEKCT

OHMOJIOTHYECKOTO COJIEPIKAHUSI.

BoinycKHHK Ha yriiy0JI€HHOM YPOBHE NOJYYUT BO3MOKHOCTh HAYYHUTHCS:

o OP2aHU308bIBAMb U NPOBOOUMb UHOUBUOYATILHYIO UCCAEO08AMENbCKYIO OesimelbHOCHb No  Ouonoeuu (uiu

paspabameieames  UHOUGUOYANbHBIN  NPOEKM):  6bl0GUEAMb  2UNOME3bl,  NIAHUPOSAMs — pabomy, omoupamsv U
npeodpazo8bI8ams HEOOX0OUMYIO UHDOPMAYUIO, NPOGOOUMb IKCNEPUMEHMNbL, UHIMEPNPEMUPOSAms pe3yibmamvl, 0eldms

8b1800bI HA OCHOBE NOJLYHEHHBIX PE3YIbmMamos, NpeoCcmasisms NPOOYKM CEOUX UCCIe008AHUIL,

b NPOCHO3UPOBUANTL nocieocmaus: cOOCMBEHHBIX UCCACO0BAHUT C Y4enmom SMUHYECKUX HOPM U IKOJNOSUHCCKUX

mpebosaHuti;



o 8LIOCISIMb  CYyUjecmeentvle  0COOeHHOCMU DICUSHEHHBIX YUKiog — npeocmasumeneil  pasHulx
0mOe08 pacmeHuti U Munog HCUGOMHBIX, UF00PAICAMb YUKIIbL PA3EUMUSL 8 BUOE CXEM,

o AHATUBUPOBAMb U UCNONB306AMb 6 peuleHul Yy4eOnviX U UCCIeO08AMENbCKUX 3a0d4  UHpoOpMayuio o
COBpeMeHHbIX UCCIeO08AHUAX 8 OUON02UN, MEOUYUHE U IKOIOCUU,

o apeymenmuposams HeoOX00UMOCHb CUHME3d eCMECMEEHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HANUSL 6 DNOXY
UHGDOPMAYUOHHOT YUBUIUZAYUU,

o MOOEIUPOBAMb USMEHEHUE IKOCUCHEM NOO GILUSHUCM PAZIUYHBIX 2PYIN (DAKMOPO8 OKpydKcatoueti cpedvl;

o BBISAGIAMb 6 NpoYyecce UCCIeO008aMENbCKOU 0essmelbHOCIU NOCIeOCMBUSE AHMPONO2EHHO20 B030eTiCMEUs Hd
9KOCUCIEMbL CB0E20 pe2uond, npeoilaeams cnocoObl CHUMCEHUSE AHMPONO2EHHO20 B030CUCMBUSL HA IKOCUCIEMb,

o UCNOIBL306AMb NPUOOpementvie KOMNEMeHYUl 8 NPAKMUYECKO 0esmeIbHOCMU U NOBCEOHEGHOT JHCUSHU OIS
npuobpemens onvima OesmelbHOCmU, npeoutecmayloueti NpogpeccuonaIbiol, 8 0OCHO8E KOMOPOT JIeHCUm OUoI02ust Kax

yueoOHvlil npeomem.



COAEP/KAHUE YYEBHOI'O IIPEIMETA
B cucreme ecTeCTBEHHO-HAy4HOro oO0pa3oBaHust OWOJIOTHS KakK y4YeOHBIA MPEAMET 3aHUMAET BAXXHOE MECTO B

(¢opMupOBaHMY: HAYYHOW KapTHHBI MUPA; ()YHKITMOHAJIHLHOW IPaMOTHOCTH, HEOOXOIUMOM TSl TTIOBCEHEBHOM >KU3HM, HABBIKOB
3I0pPOBOTO M OE30MacHOro s YeJOBeKa M OKpyXKarolliel cpeibl o0pasa >KU3HHU, DKOJOTMYECKOrO CO3HAHMS, LEHHOCTHOIO
OTHOIIICHUS K KUBOM MPUPOJE U YEIIOBEKY; COOCTBEHHOM MO3UITUH 1O OTHOIICHUIO K OMOJIOTUYECKOM MH(pOpMaIMK, oTydaecMoi
U3 pasHbIX MCTOYHUKOB. M3yueHue OMONOrMM CO3[aeT YCJIOBUS Uil (POPMHUPOBAHUS Y OOYYAIOIIMXCS WHTEIUIEKTYyalIbHBIX,
IPaXIaHCKUX, KOMMYHUKAIIMOHHBIX ¥ MH(POPMAIIMOHHBIX KOMITETEHITUH.

OcBoeHre mporpaMMbl Mo OMOJIOTUM O0ECHEUYMBAET OBIIAJICHUE OCHOBaMHU Y4E€OHO-MCCIIEAOBATENBLCKOM ACATENBHOCTH,
HAYYHBIMH METOJIaMHU PEUICHUS Pa3IMIHBIX TEOPETHUCCKUX U MPAKTUUECKUX 3a/1a4.

Hzyuenue Ouonorun Ha 0a30BOM YPOBHE OPUEHTHPOBAHO Ha oOecrneucHue o0meoOpa3oBaTe/IbHON U OOMICKYJIBTYPHOM
MOJITOTOBKH BBITYCKHUKOB. V3yueHne OMOJIOTMH Ha YIIIyOJICHHOM YPOBHE OPHEHTHPOBAHO HA: MOATOTOBKY K MOCIEAYIOMIEMY
npo¢ecCUOHATLHOMY 00pa30BaHUI0; PA3BUTHE WHAMBUAYAIBHBIX CIOCOOHOCTEH oOyuarommxcs myTteM 0ojiee riyOoKoro, yem
npeaycMarpuBaeTcsl 0a30BBIM YPOBHEM, OBJIAJICHHMSI OCHOBAMH OMOJIOTHH M METOJIaMHU U3YUEHHUS OPraHn4YecKoro Mupa. Mzydenue
OMONOTMM Ha YIJIyOJIGHHOM YpPOBHE OOECHEYMBACT. MPUMCHECHWE TOIYUYCHHBIX 3HAHWM JUIsl PEIICHUS MPAKTUUYECKUX |
y4eOHOMCCIENOBATEIbCKIUX 3a/ad B W3MEHEHHOM, HECTaHAApTHOW CUTyallMHd, YMEHHE CHUCTEMaTH3UpoBaTh W 0000MIaTh
NOJTYYEHHbIE 3HAHUS;, OBJIAJCHUE OCHOBAMM UCCIIEI0BATENBLCKOM ACATEIbHOCTH OMOJIOTMYECKOM HAMPaBIEHHOCTH U TPaMOTHOTO
o(opmIIeHH S TTOJTyYeHHBIX PE3YJIbTATOB; PA3BUTHE CTOCOOHOCTH MOICTIMPOBATH HEKOTOPBIE OO BEKTHI U TPOIIECCHI, TPOUCXOSAIINE

B JKMBOHM mpupoae. M3yuenue mnpeamera Ha yriayOJE€HHOM YpPOBHE MO3BOJSET (OPMHUPOBATH Yy OOYyYAIOIIMXCS YMEHHE



aHAJTM3UPOBATH, TPOTHO3UPOBATH U OLICHUBATH C TIO3ULMH SKOJIOTMYECKON 0€30MaCHOCTH MOCIICACTBUS ACATEIBHOCTH YETIOBEKA B
JKOCHCTEMAX.

Ha 6a3oBom 1 yriyOGJIeHHOM YPOBHSX H3y4YeHUeE npeaMera « bruonorusy B yactu GopMupoBaHus y 00ydarommxcs HayYHOTO
MUPOBO33PEHUS, OCBOCHHsI OOLIEHAYYHBIX METOJOB, OCBOCHHS MPAKTHYECKOIO MPUMEHEHWS HAYyYHBIX 3HAHWI OCHOBAHO Ha
MEXTPEAMETHBIX CBSI3AX C MPEAMETaMU 00JIACTEH ECTECTBEHHBIX, MATEMATHUECKUX U TYMAHUTAPHBIX HAYK.

[TpumepHas mporpamMMa y4eOHOro npeamera «buonorus» coctaBieHa Ha OCHOBE MOJYJBHOTO MPUHLMIA MOCTPOCHHS
yueOHOT0 Marepuania, He ONPEAEIIIET KOJIMYECTBA YaCOB HA N3yYeHHE YUEOHOTO MPEAMETA U HE OTPaHUYMBAET BO3MOXKHOCTH €T0
W3YYCHHS B TOM MJIM MTHOM KJTAcCe.

[Ipennaracmas mpuMepHas MPOrpaMMa YYATHIBAET BO3MOKHOCTh MOJTYYEHUS] 3HAHUI B TOM YHCJIE YEPE3 MPAKTHUYECKYIO
JESATENBHOCTh. B mIporpamMme COIEpKATCS MPUMEPHBIM MepeyeHb JIA0OPAaTOPHBIX M MpakTHUecKux padot. [lpu cocraBneHuu
paboucii MporpaMMbl YUUTENb BIPaBE BbIOpaTh U3 MEPEUHS PadOTHI, KOTOPBIE CUMTAET HAHOOJIEE NENECOOOPa3HBIMA C YUETOM

HGO6XOI[I/IMOCTI/I AOCTHKCHUA HIPCIAMCTHLBIX PC3YJILTATOB.

¥YruyOJieHHbII YPOBEHD
buoJiorust kKak KOMIUIEKC HAYK O KUBOii mpupoe
buonorus kak xommuiekcHas Hayka. COBpEMEHHBIC HampaBicHUs B OWonorvu. CBsi3b OMOJIOTMHM C JPYTMMH HayKamH.
BrInonHeHue 3ak0HOB (PM3UKK U XUMHHU B SKMBOW mipupoac. Cunmes eCmecmeeHHo-Hay4Ho20 U COYUOSYMAHUMAPHO2O0 3HAHUS HA

COBPEMEHHOM 2nidne pa3cumusl YusUJIusdyuu. HpaKTI/ILIeCKOG 3HAUYCHNUE OMOIOTHUYCCKAX 3HAHUHN.



buonorndeckne cucTeMbl Kak mpeaMeT u3ydeHus: ouonoruv. OCHOBHBIC TPUHIIMIIBI OpraHu3aiui U (YHKIIMOHUPOBAHHUS
OMOJOTHYCCKUX CHCTEM.

buonoeuueckue cucmemvt pazuvix YposHe Opeanu3ayulL.

['umoTe3bl U TEOPUM, UX POJib B (POPMUPOBAHUHM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHpa. MeTOoABl HAy4yHOTO
MO3HAHUS OPraHUYECKOT0 MHUpA.

OKCNEPUMEHTAITBHBIE METO/IBI B OMOJIOTUH, CTaTUCTHYECKast 00paboTKa TaHHBIX.

CTpyKTypHBI€ 1 PYHKIHNOHAIBHBIE OCHOBBI KM3HU

MonekyaspHbIE OCHOBBI JKU3HHA. MaKpo3JIeMEeHTEl U MUKPO3JIEMEHTHL. Heoprannueckue Belectsa. Boaa, ee poib B )KUBOH
npupone. ['mapopunbHOCTE U TUAPOPOOHOCTE. PONIb MUHEPATBHBIX COJICH B KieTKe. OpraHu4ecKue BEIIECTBA, MOHSATHE O
PETYJISIPHBIX M HEPETYJIIPHBIX OMOMOaMMEpPax. Y TJICBOBL.

MoHocaxapuael, onurocaxapuasl 1 noaucaxapuael. GyHkuuu yriieBoaoB. JInnuael. OyHKImK TANUAO0B. benku. OyHKIUA
OenkoB. Mexanusm aelictus pepmentoB. Hyknennossie kucnothl. JIHK: ctpoenue, cBoiicTBa, Mmectononokenue, pynkuuu. PHK:
cTpoeHue, BUIbL, GyHKIuU. AT®: ctpoeHue, pyHKImuU. J[pyriue oprannyeckue BemecTBa KieTku. HaHOTEXHOIOrHM B OMOJIOTHH.

Kietka — cTpykTypHas v pyHKIMOHAIbHAS €AMHUIA Opranu3Ma. Pazeumue yumosnoeuu. COBPEMEHHbBIE METOIbI H3YUYEHUS
kneTku. Kiietounas Teopusi B CBETE COBPEMEHHBIX TAHHBIX O CTPOCHUU U QYHKUUAX KICTKU. 1eopus cumbuoeeneza. OCHOBHBIE
YacTH M OpraHoujbl KieTku. CtpoeHue M (PyHKkumm Omosormueckux MemOpad. Llurommasma. Sapo. CrpoeHue M QyHKIAM
xpomocoM. MeMOpaHHble 1 HEMeMOpaHHble opraHoujbl. LlutockeneT. BrimroueHus. OCHOBHBIE OTIMUMTENBHBIE OCOOCHHOCTH

KIICTOK IIPOKAapHUOT. OTauYUTENBHBIC 0COOSHHOCTH KIICTOK JYKapHuoT.
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Bupycel — Heknerounas ¢opma >ku3HA. CrnocoObl nepeaaud BUPYCHBIX MH(PEKIMHA U MEPBl MPOPUIAKTHKN BHPYCHBIX
3a00NeBaHuiA. Bupycoioeus, ee npakxmudeckoe nadenue.

Kiertounslii Metabonn3m. DEpMEHTATUBHBIA XapakTep peakuuil oOMEHa BEUIECTB. JTalbl HEPreTHYECKOTO OOMEHA.
AspoOHOe M aHa’poOHOE AbIxaHWe. PoNb KIETOYHBIX OPraHOMIOB B IMPOLECCAX SHEPreTUUYECKOro oOmeHa. ABTOTPO(dBI U
rerepotpodsl. DoTocuHTe3. Dazbl PoTOCHHTE3a. XEMOCHHTES.

HacnenctBennas na@opmanus U €¢ peanuzanus B KIETKE. [ €eHETUUECKHI KOJI, €r0 CBOMCTBA. DBOJIFOLMS TPEICTABIICHUN O
rere. COBPEMEHHBIE IPEACTABJICHUS O TEHE U reHOME. bruocnHTes Oenka, peaku MaTpuYHOro CUHTE3a. Perynsuus padoTel reHOB
¥ TPOLECCOB OOMEHA BEIIECTB B KIIETKE. [ €HHAsl HHXKEHEPHUS, TCHOMUKA, npomeomuxd. Hapyuenue buoxumuueckux npoyeccos 6
KJemKe noO BIUSHUEM MYMACEHOE U HAPKOSEHHBLX e eCmS.

Krnerounsnii nukn: uHTepdaza u aeneaue. MuTo3, 3HaueHue MATO3a, (pa3sl MuT03a. COMATUYECKUE W MOJIOBBIC KIIETKH.
Meiio3, 3HaueHue Mei03a, (pazbl Meio3a. Meiio3 B )KU3HEHHOM LIMKJIE OpraHn3MoB. DOPMHUPOBAHKE MOJOBBIX KJIETOK Y IIBETKOBBIX
PACTEHUI W TO3BOHOYHBIX ;KHBOTHBIX. Pe2yisayus oeens Kiemox, HapyuleHus pe2yisayun kaxk npuduna sabonesanuii. Cmeoiogule

KJIIENKU.

Opranusm
OcoOEHHOCTH OJTHOKJIETOYHBIX, KOJIOHUAJBHBIX 1 MHOTOKJIETOYHBIX OpPraHu3MOB. B3auMOCBsI3b TKaHEH, OPraHOB, CUCTEM
OPraHOB KaK OCHOBA LIEJIOCTHOCTH OPraHU3Ma.
OCHOBHBIE TPOLIECCHI, TPOUCXOASIINAE B OPraHU3ME: MATAHUE U MTUIIEBAPEHUE, IBUKEHUE, TPAHCTIOPT BEIICCTB, BBIACIICHUE,

Pa3IpaKUMOCTh, PETyJisiiius y opranu3moB. [loanepskanue romeocrasza, MpUHIKI 00OPaTHOMN CBS3H.
9



Pa3MHOkeHME OpraHu3MoB. becnonoe u nojaoBoe pa3MHOXKEHUE. [[BOWHOE OTIIIOIOTBOPEHUE Y IIBETKOBBIX PACTCHUN. Bubl
OIUIOJAOTBOPEHUS Y JKMBOTHBIX. CHIOCOOBI PA3MHOKECHUS Y PAaCTEHUN W KUBOTHBIX. [lapTeHOrene3. OHTOreHe3. IMOpUOHAIBHOE
pasputue. [locramOpuonanbHoe pasputue. [Ipsimoe u Henpsimoe pa3BuTHE. JKU3HEHHBIC IUKJIbI PAa3HBIX TPYIIT OPraHU3MOB.
Perynsiuust iHIMBAIYATLHOTO pa3BuTh. [ [pUUrMHBI HAPYIICHUI PA3BUTUS OPTaHU3MOB.

Hctoprs BOSHUKHOBEHUS M PA3BUTHSL TEHETUKU, METOJIbI TEHETUKH. [ €HETUUECKUE TEPMUHOJIOTHS U CUMBOJIMKA. ['€eHOTUTT
1 (eHoTun. BeposSTHOCTHBII XapakTep 3aKOHOB FEHETUKH. 3aKOHBI HACIEACTBEHHOCTH ['. MEHENs U YCIOBUSl UX BBIMOJTHEHUSI.
[luTosmornyecknue OCHOBBI 3aKOHOMEPHOCTEH HACICHOBAaHUS. AHATU3UPYIOUICE CKPEIMBAHUE. XPOMOCOMHAS —TEOPHS
HACJIeACTBEHHOCTH. CIETUICHHOE HACIEI0BaHUE, KpocCUHTroBep. Onpeaecnenne mnoya. CHEIUICHHOE C MOJIOM HACJICIOBAHHME.
BzanMoaeicTBIE aljIe/IbHBIX U HeaJJICIbHBIX TEHOB.

['eHeTHUECKME OCHOBBI UHAUBHAYAIBHOTO PA3BUTHS. [ eHemudecKoe kapmuposaHue.

['eHeTHMKA 4YeNOBEKA, METOJBI M3YUYCHHS TCHETUKHM 4YEJIOBEKA. PEnmpOoOayKTHMBHOE 3M0POBbE YEOBEKA. HacnmencTBeHHBIC
3a00JI€BaHU YEIOBEKA, UX MPEAYNPEKACHUE. 3HAUCHUE TEHETUKH [Tl MEUIIMHBI, STUUECKUAE aCTIEKThI B 001aCTH MEIUIIMHCKOMN
FeHETHKHU.

I'enotun m cpena. HenacnencTeeHHas M3MCHUMBOCTh. Hopma peakiuy npus3Haka. BapranMoHHBIA Pl U BapUALMOHHAS
KkpuBasi. HacneactBeHHas ”3BMEHUYMBOCTh. BUIbI HACIEACTBEHHOM M3MEHUMBOCTH. KOMOMHATUBHAS U3MEHYUBOCTD, €€ UCTOUYHUKH.
Myrtanmu, BUbI MyTaluili. MyTareHbl, X BIUSHUE HAa OpPraHu3Mbl. MyTalMd Kak NPUYAHA OHKOJIOTMYECKHX 3a00JICBAHUIA.
BresnepHas HaCJIe AICTBEHHOCTh U U3MECHUUBOCTh. JNUCEHEMUKA.

Jlomectukanusa U cenekuus. LIeHTphl OJIOMANIHABAHUS KUBOTHBIX W LICHTPBI MPOUCXOKACHUS KYJIBTYPHBIX PACTCHHIA.

MeToapl CEAEKINH, UX TEHETHYECKUE OCHOBBL. CKYCCTBEHHBIN 0TOOp. YCKOPEHUE U MOBBIIICHHE TOYHOCTH 0TOOPpA € MOMOIIIBIO
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COBPEMEHHBIX METOJIOB FEHETUKU U OMOTEXHOJOTHH. [ €T€pO3UC U €ro UCMOIb30BaHUE B CENIEKIMU. PacilinpeHe reHeTuYeCcKoro
pa3zHooOpa3usl CEJNEKIIMOHHOTO MaTepuaia; MOJUIUIONIUS, OTJaJieHHas TUOpUAM3alus, SKCIEPUMEHTAIbHBIA MyTarcHes,

KJIETOYHAS! MHKECHEPHSI, XPOMOCOMHAs MH)KCHEPHSI, TEHHAs MHXKEHEPHs. BHOOE30MacHOCTb.

Teopus 3BoIOLIHH

Pazeutue sBosmronmonHbix uiaci. Hayunsie B3l K. Jlunnes w JK.b. Jlamapka. DOpomonmonnas teopust Y. /[apeuHa.
CBUACTENBCTBA HSBOJIIONMKM  SKMBOM MTPUPOABL. MaJCOHTOJOTMUYECKHUE, CPABHUTEIBLHO-aHATOMUYECKUE, AMOPHUOJIOTUUYECKUE,
ouoreorpauueckue, MOJIEKYIIpHO-TeHETHYEeCKUE. Pazputue npencrapienuii o Buae. Bua, ero kputepuu. [onynsius kak gpopma
CYLICCTBOBAHMS BHJA M KaK JJICMCHTApPHAs €OUHUIA SBOMIONMHU. CHHTETHYECKAs TECOPUS SBOIMIONMH. MHKPO3IBOIOUUS W
MaKpOABOJIFOIMS. J[BIOKYIIME CUJIBI DBOJIFOIMU, WX BIMSHWE Ha reHodona mnonyssuuu. Jlpeiid reHoB W ciaydaiiHble
HEHAIPaBJICHHbIC U3MEHEHUS TeHO(DOHAA moNyJsaiun. YpaBHeHue Xapau—BaitnOepra. MoneKyJIsIpHOT€HETUHYECKUE MEXaHU3MBbI
3BOJIIOIMH. DOPMBI €CTECTBEHHOIO 0TOOpA: ABKIKYILNAS, CTAOWIM3UPYIOLIAs, AU3PYNTHUBHAS. DKOJOTHYECKOE U reorpapuueckoe
BHI000pazoBanue. HanpapneHuss u nyTH HBOMOIUU. DOpPMBI 3BOJIIOLMH. JUBEPreHIUS, KOHBEPrCHIMS, NapaLICIA3M.
Mexanu3mbl anantaiuii. Kososronus. Pojib 3BOIIOIIMOHHON T€OpUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

MHoroo0pa3zue opraHu3MOB M MPUCTOCOOICHHOCTh OPraHU3MOB K cpeie OOMTaHUs KaK PE3YJIbTAT 3BOTIOMMUU. [[pUHIMIBI
KJlacCU(PUKaIU, CUCTEMATHKA.

OCHOBHBIE CHCTEMATUYECKHUE I'PyIIbl OPraHuv4cCKoOro Mmupa. COBpeMeHHBIe noaxoabl K KJ'IaCCI/I(i)I/IKaHI/II/I OPraHUu3MOB.

PasBurne xu3Hu HA 3emiie
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MeToabl AATUPOBKM COOBITHI MPOLLIOr0, T€OXPOHOJOIMYECKAs IIKama. ['MMOTe3bl MPOMCXOMKACHUS JKU3HH Ha 3eMJleE.
OcHoBHBIE 3Tanbl 3BONONMKH Onocdepsl 3emin. KimtoueBbie COOBITHSI B 3BOJIFOLMHA PACTCHUN U )KUBOTHBIX.

Buimupanue 81006 u e2o npudunbl.

CoBpeMEHHbIE NPEICTaBICHUS 0 NPOUCXONKACHAN YeJIOBEKA.

CurcTeMaTHYECKOE MOJIOKEHUE YEJIOBEKA. OBOMIOLMS 4elaoBeKa. DAaKTOpPBI 3BOJIOLMM 4YeJOBEKa. Pacel 4denoBeka, MX

IMPOUCXOKACHUC U CIMHCTBO.

OpranusMsbl 1 OKpPY:KaoIIas cpeaa

OKONOrm4eckre (PaKkTopel U 3aKOHOMEPHOCTH WX BJIMSIHHS HA OPraHW3Mbl (IPUHLMIT TOJEPAHTHOCTH, JTUMUTHPYIOLINE
(akTopsl). [IprcrnocoOneHnst OpraHu3MOoB K ACHCTBHUIO 3KOJIOTHYECKHUX (PAKTOPOB. BHOIOTHYECKUE PUTMBI.

BzaumoneicTBre 3K0I0rn4ecknx (PakTOpoB. DKOIOrMYECKAs HUALIA.

buoreonenos. Okocucrema. KOMIOHEHTHI 3KOCUCTEMBI. Tpoduyeckne ypoBHU. Twurbl nmumieBblx neneil. [lumesas ceTs.
KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME. BHOTHYECKHE B3aMMOOTHOLIEHUSI OPraHU3MOB B 3KocucTeMe. CBOMCTBA
3KkocucTeM. [TpoayKTUBHOCTh M OMOMAacca 3KOCHCTEM pa3HbIX TMUMOB. Cykueccus. Camoperyisinus skocucteM. [locnencreus
BIIUSIHUS ICATEIBHOCTH YETOBEKA HAa SKOCUCTEMBL. He00X0AMMOCTh COXpaHeHns OMOpa3HO00pa3si SKOCUCTEMBI.

ATPOLIEHO3BI, ©X OCOOCHHOCTH.

VYuenue B.W. Bepranckoro o 6uocdepe, Hoocghepa. 3akOHOMEPHOCTH CyecTBOBaHUS Ouochepsl. KomnoHeHTs Onochepsl

1 uX ponb. KpyroBopotsl Beniects B Onocdepe. buorennas murpanust aroMoB. OJcrosrvie Ouomsl 3emiu.
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Ponr yenoBeka B Owmocdepe. AHTPONMOTeHHOE BO3jAciHcTBHE HA Omocdepy. [IpupoaHbie pecypchl W pallMOHAIBHOE
NPUPOJONOIb30BaHKe. 3arps3Henue Ouocepbl. CoxpaHeHHEe MHOrooOpasvs BUJOB KAaK OCHOBA YCTOWYMBOCTH OMOCKHEPHI
Bocecmarnosumenwvras sxonocusi. [IpoOaeMbl YCTOMYMBOTO Pa3BUTHS.

[TepcieKTHBBI pa3BUTHsE OMOTOTMUYECKUX HAYK, aKTyaJlbHbIC MPOOIeMbl OMOIOTHH.

JlabopaTopHbIii IpaKTHKYM:

«CpaBHEHHE CTPOEHUS KJIETOK PACTCHUM, )KUBOTHBIX, TPUOOB U OaKkTepuiiy

«OOHapyKeHUE OCITKOBY

«3yueHmne KaTaIMTHYECKOH aKTUBHOCTH (PEPMEHTOB (HA MPUMEPE AMUJIA3bl UJTH KaTala3hbl)»
«OOHapyKEHHUE YIIEBOIOBY

«OOHapyKEHUE JTUTTU0BY

«Pemenune 3a1a4 Ha OnpeaeneHue NpoLuEeHTHOro coaepkanus Hykieotnaos B JITHK, PHK»
«[TnazMonn3 v IEmIa3MoiIn3 B KIETKAX KOXKHULBI JTyKa»

«13yueHne MeMOpaHHBIX OPraHOUI0B KJIETOK PACTCHUH U >KUBOTHBIX)

. «HM3ydeHne HemeMOpaHHBIX OPraHOMIOB KJIETOK PACTCHHIA W SKMBOTHBIX)

10 «PereHne npakTnueckux 3a1a4 Ha onpeaesneHne konuuectsa AT® B sHEPreTHUeCKOM 0OMEHE)
11.«PenieHne npakTHUECKAX 3a7a4 Ha onpeacicHre Koanuectsa ATD B SHEPreTHYECKOM 0OOMEHE
12.«Pemenne 3a1a4 mo MONICKYJIAPHOA OMOIOTHH (IT0 TEHETHYECKOMY KOy, TH 1)

13.«Pemenne 3a1a4 Mo MONCKYAIPHONA OMONIOrHH (ITO TEHETHYECKOMY KOy, THII 2)

14 «Pemenne 3ama4 mo MONEKYASPHONA OMONIOrHH (10 TPAHCKPHIILIUK )

15. «Pemenune 3ana4 no MoNeKyJIIpHOi OMo0ruu (OMOCHHTE3 OEIKOB)

16.«Pemenne 3amau mo MonekyaspHoi ouonorun (permnukanus JJHK)

17.«OcoOEHHOCTH CTPOEHUS KJIETOK TPOKAPHOT U 3YKAPUOT»

WX ok W~

18.«Tkauu OpPraHu3MOB M UX B3dMMOCBA3b KaK OCHOBA LICJIOCTHOCTH OPraHu3ma»
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19.«MwuTO3 B KJIIETKAX KOPELIKA JIyKa»

20.«HavanpHbie cTaanu ApoOICHUS SHIEKICTKI

21.«M3yueHue Meiio3a B MBUIbHUKAX [BETKOBBIX PACTECHUI

22.«MeWo03 1 pa3BUTHE MY)KCKHUX IOJIOBBIX KIIETOK»

23.«CnepMaroreHe3 u OBOT€HE3»

24 «PenieHne reHETHYECKUX 33124 HA MOHOTUOPUIHOE CKPEILMBAHUE)

25.«PenieHne reHeTHYECKUX 3a/1a4 HA TUTHOPHIHOE W MOJMTHOPUAHOE CKPEIIUBAHUS)
26.«PelieHne reHeTHYECKUX 3a1a4 HAa B3aUMOACHCTBUE TEHOBY

27 . PemieHUe reHETUYECKUX 3a/1a4 Ha TEOPUIO BEPOSITHOCTEN B TEHETUKE

28.PemieHne reHeTHYECKAX 3a/1a4 Ha CLCTUICHHAE

29.PemieHne reHETHYECKUX 3a1a4 110 TEHETUYECKUM U LIUTOJIOTUYECKAM KapTam
30.Pemenne reHeTHUECKUX 3344 Ha CLEIJIEHHE ¢ TIOJIOM (€ X-XPpOMOCOMOIiA)
31.«I'éeHOMHBIE U XPOMOCOMHBIE MYTALIUN»

32.«3meHunBOCTB. [I0CTPOCHHE BAPUALMOHHOTO PsIia U BAPUALMOHHOW KPUBOW»
33.Peuienne 3a1a4 HA NEHETPAHTHOCTD

34 «Kapuotun dyenoBeka. XpOMOCOMHBIE OOJIE3HH YEITOBEKA

35.«HM3yuenne 0cOOEHHOCTEH €CTECTBEHHOTO U UCKYCCTBEHHOTO OTOOPOBY
36.«XapakTepuCTUKa OCHOBHBIX 3BOJIFOIIMOHHBIX HIICH»

37 «HM3yueHune naJicOHTONOrMYECKHX U OMOreorpaueckux J0Ka3aTeIbCTB IBOJTIOLAN
38.«M3yueHune CpaBHATENBHO-AHATOMUYECKUX U HIMOPHOJIOTHYECKIX JOKA3ATEIBCTB SBOJTFOLIAN
39.«3yueHue MOJIEKYIAPHO-TEHETUYECKHAX JOKA3ATENBCTB IBOJIFOLUN
40.«CpaBHEHME BUIOB IO MOP(POIOTrHUECKOMY KPUTEPHEO»

41.«CpaBHEHME BUIOB MO PA3IMYHBIM KPUTEPHSIM (BUIBI-UCKITFOUEHUS )»

42 .« AHAIIM3 TEHETUYECKON N3MEHUYHMBOCTHU B MONYJIALMASIX JOMAIIHUAX KUBOTHBIX)
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43.Pemienue 3a1a4 1o NOMyIsSUOHHONW FEHETUKE

44 . «3yuenne (pakTopoOB IBOTFOLIAN

45 U3yuenune GopM €CTECTBEHHOTO 0TOOPA (BBISBICHHE CIEI0B PA3HbIX POpPM O0TOOPA MPH AHATTM3E COBPEMEHHBIX
TOMYJISILIHA )

46.CpaBHEHHUE HAINTPABJICHUI U MyTEH IBOJIFOLMA

47 3yueHure OCHOBHBIX (POPM SBOJIFOLIMH

48 PaboTa ¢ TeOXpOHOIOTMYECKMMH [IKaTaMK

49 Uzyuenune anTponomMop(ho30B y pa3IMuHBIX NpeAcTaBuTencii poga Homo

50.M3y4eHne METOIOB KIACCH(PUKALMN OPraHU3MOB U OCHOBHBIX apOMOP(O30B

51.I'padgudeckoe 0TOOpaKEHUE 3aKOHA ONTUMYMa

52.MeToapl u3MepeHust GakTOPOB CPebl OOUTAHUS

53.«BrIgBIICHUE TPUCTTOCOOJICHUI OPraHU3MOB K BIIMSIHUIO a0MOTHYECKUX SKOJIOTHYECKHAX (PAKTOPOBY

54.«BrIgBIIeHUE TPUCTTOCOOJICHNI OPraHU3MOB K BIIMSIHUIO OMOTHUYECKUX SKOJIOTHYECKHAX (PAKTOPOB)

55.U3y4yeHune 3KOIOTHYECKMX afanTalui YeIoBeKa

56.«Onucanue TpUCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTeEpay

57.«OnpeaeneHue NpucnocoOICHUI pacTEHN K pa3HbIM YCJIOBHSM CPEAb (CPABHEHUE aHATOMUYECKOTO CTPOCHUS
pacTeHUi Pa3HBIX MECT OOUTAHUS)

58.«OnpeaeneHue NpucnocoOICHUH )KUBOTHBIX K PA3HBIM YCIIOBUAM CPEABD)

59.«BriaeneHre NpU3HAKOB AJIsi OTHECEHUS BEIOPAHHBIX PACTCHUIN WM KUBOTHBIX K K- 1 r-cTpareram»

60.«13yyeHue 1 OMMCaHUE S3KOCUCTEM CBOCH MECTHOCTI

61.«CocraBiieHAE MUILEBBIX LIETICH»

62.«COCTaBJICHHE SHEPTETUUECKUX U SKOJIOTUUECKUX TUPAMU )

63.«OueHKa BIMSHUSA APYCHON CTPYKTYPBI HA PACIPEAEICHUE JIMILARHUKOBY

64. «BBISIBIICHHAE SKOJIOTHYECKUX OCOOEHHOCTEH COOOIIECTBY
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65.«M3yuenne 0cOOEHHOCTEH CMEH CYKIIECCHIA TP PA3JIMYHBIX YCIOBHSIX)
66.MonenpoBaHue CTPYKTYP U MPOLECCOB, MPOUCXOJAUIMX B IKOCHCTEMAX
67.«OueHKa aHTPONIOTEHHBIX U3MEHEHUI B IPUPOIE)

68.«3yueHne OCHOBHBIX MOJIOKEHUI KOHLEMIIUNA YCTONUYABOTO PA3BUTHSD)
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TEMATHUYECKOE IINTAHUPOBAHUE

N3 Hux:
KonnuecTBo
Koan4ecrso Konmn4ecTBo pador
Kaace Ha3zBanue paszaeia 4acoB HA Koppekruposka
KOHTPOJILHBIX J1a00paToOpPHOTo
H3y4YCHHE
padoT NPaKTHKYMa
buonorus kak KOMIUJIEKC HAYK 5 1 0
0 JKUBOW MPUPOJIE
10 CTpyKTypHBIE U
KJ1ace (OYHKIIMOHAIBHBIC OCHOBBI 43 4 16
YKU3HH
Opraausm 57 6 18
Opraausm 7 1 1
1 Teopust 3BOTIOLIMU 30 2 12
Pazputue xu3Hn HA 3emiie 22 3 3
Kace Opraumu3Mbl U OKpPVY Karomas
P 24 43 5 18
cpena
NnTOoro 204 22 68
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