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MHNOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo yueOHOMY mnpeamery "buonorus" (mamee - OuoNOTHs) HA YPOBHE CpPEIHETO
obmiero oOpasoBanus pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6
obpazoBannu B Poccuiickoii ®Penepanun»y, ®PI'OC COO, Konmenmuu mnpenomaBaHusi Y4eOHOTO
npenMera «bHonorus» U OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnbiii npeamer «buonorus» yriayonéaHoro ypoBHs usydeHust (10-11 kiaccel) siBisercs
OJHUM U3 KOMIIOHEHTOB IpeaAMeTHON obnactu «EcTecTBeHHO-HayyHbIe mpeaMeTsl». CorjacHo
nonoxenusM GI'OC COO npoduiibHbIe y4eOHBIE MPEIMEThI, U3ydaeMble Ha YIIIYOJIEHHOM ypOBHE,
SBISIFOTCS  criocoOoM nuddepeHmany oOy4eHHsI Ha YPOBHE CPEIHEro OO0IIero oO0pa3oBaHUS H
MPU3BaHbl O00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM OOINUM, CPEIHUM
npodecCHOHATLHBIM M BBICIIMM 00pa3oBaHHEM. B TO ke BpeMst KaK/Iblid U3 ITHX y4EOHBIX MPEIMETOB
JOJKeH ObITh OPUEHTHUPOBAH Ha MPHUOPUTETHOE pelieHHe 00pa3oBaTeNbHBIX, BOCIHUTATENbHBIX U
Pa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MPOodOpUEHTAINEe 00yJaloIUXCs U CTUMYJIMPOBAHUEM HHTEpeca
K KOHKPETHOH OOJIACTM HAyYyHOTO 3HAHWSA, CBS3aHHOTO C OWOJIOTHMEH, MEIUIIMHOW, SKOJIOTHEH,
TICHXOJIOTHUEH, CIIOPTOM MJIM BOCHHBIM JICTIOM.

[Iporpamma mo yueOHOMy mnpeamery "buonorus" naér mpeiacTaBieHHEe O IIed U 3ajadax
u3ydyeHuss ydeOHoro mnpenmera «buonorus» Ha yriyOnEHHOM YpOBHE, OMpeleNsieT o00s3aTeiabHOoe
(MHBapUaHTHOE) NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpUpOBaHHE IO pas3leaaM U TeMaw,
pacnpeziesieHue Mo KjaccaMm, peKOMEHAYeT IMOCJIEAOBATEIbHOCTh M3YyUeHHUsl y4eOHOro marepuana C
y4€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€U, JIOTUKU Y4eOHOTO MpPOIEcca, BO3PACTHBIX
ocoOeHHOCTeH oOywaromuxcsa. B mporpamMe no 6uonoruu peaan3oBaH MPUHIMI IPEEMCTBEHHOCTH C
u3ydeHueM OHOJIOTMM Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHus, Onarojaps uemy
MIPpOCMaTpPUBAETCS  HANpPABICHHOCTh HA IMOCIEAYIOLee pa3BUTHE OHOJOTMYECKHX  3HAHMI,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IKOJIOTHYECKOTO
MBIIJICHUS], TIPEACTABICHUI O 3J0pOBOM 00pase *KH3HU, HA BOCHUTAHHE OEPEKHOTO OTHOIICHUS K
OKpY’Karole mpupoaHo cpeae. B mporpamme mo OHONIOTHHM TakXKe IMOKa3aHbI BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peanuzanuu TpeboBanuiit ®PI'OC COO k mnIaHUPyeMbIM
JTUYHOCTHBIM, MeETalpeIMETHbIM M TMpPEeIMETHBIM pe3yinbTaTaM oOydeHus U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABAaTEIbHON JEATENbHOCTH OOYYAIOUIMXCS MO OCBOCHUIO COJAEPKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYueOubiii npenmer «buonorus» Ha ypoBHE CpeaHEro oomero o0pa3oBaHUs 3aBEpILIACT
Ouosorudeckoe 00pa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA PACIIMPEHHE W YIrIyOJNeHWE 3HaHUN
00y4aroIuXxcsi O KUBOU MPUPOJE, OCHOBAX MOJEKYISPHON M KJIETOYHON OMONOTHH, SMOPUOJIOTUH U
OMOJIOTUH Pa3BUTHS, TCHETUKH, CEIEKIINN, OMOTEXHOJIOTHH, YBOJIOIMOHHOTO YUSHHS U KOJIOTHH.

N3ydyenue yueGHOro mnpeamera «buosorus» Ha YriiyOJIEeHHOM YPOBHE OpPHUEHTHUPOBAHO Ha
MOJITOTOBKY O0OyYaromuXcs K MOCIEIYIONEMY MOJyYeHHI0 OMOJIOTHYECKOro 00pa3oBaHUs B By3ax U
OpraHu3alMsIX CpeaHero mnpodeccuoHanbHOro obpasoBaHusi. OCHOBY €ro COJEpKaHUS COCTaBISAET
cucreMa OMOJIOTUYECKUX 3HAHWH, MONYYEHHBIX MPH M3YyYEeHHH OOYYAIOIUMHECS COOTBETCTBYIOIIHX
CUCTEeMAaTUYEeCKUX Pa3/esoB OMOJOTUU Ha YpOBHE OCHOBHOrO o0miero odpasosanus, B 10—11 kmaccax
9TH 3HAHUS TOJTYYarOT pa3BUTHE. Tak, pacUIUPEHbl U YTIyOIeHbl OMOIOTHYECKHIE 3HAHUSI O PACTEHUSX,
KUBOTHBIX, Tpubax, OaKTepusx, OpPraHu3Me 4YeIOBeKa, OOMMUX 3aKOHOMEPHOCTAX O KHU3HH,
JIOTIOIHUTEIBHO BKIJIIOUEHBI OHOJIOTUYECKHE CBEACHMS TMPUKIAAHOTO U TIOMCKOBOTO XapakTepa,
KOTOpbIE€ MO>KHO HCIOJIb30BaTh Kak OPUEHTUPHI AJIs Mocheayrouiero Beioopa npodeccuu. BozmosxHa
TaK)Ke WHTErpamnusi OWOIIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHUSMHU, MOTy4YCHHBIMU
00y4aromuMUCs MPH U3Y4EeHUH (PU3HKH, XUMUH, Treorpaduu 1 MaTEeMaTHKH.



CtpyKTypa nmporpaMmsl 1o yaeOHoMy npenmMery "buomnorus" orpaxaeT CHCTEMHO-YPOBHEBBIA H
OBOJIIOIIMOHHBIA TMOAXOAbI K wu3ydeHUto Ouonoruu. CorimacHO uM, H3Y4YarOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTE€pPHbIC [UJIs JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allid, 3BOJIIOIUU
OpPraHMYEeCcKOro MHpa Ha 3emiie, COXpaHEeHHs] OHOJOrHYecKOoro pasHooOpasus miuaHeTsl. Tak, B 10
KJIacCe M3Yy4alOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OHONOruM, 3MOPUOJIOTMU U OUOJIOTUU
pPa3BHUTHS, TEHETUKU MU CEJEKIUHU, OMOTEXHOJIOTUH M CHHTETUYCCKOW OHMOJIOTHH, aKTyaTu3UpYIOTCS
3HaHUS OOYYaromMXCsi Mo OOTaHWKE, 300JI0THH, aHATOMUHU, (u3Honoruu yenoBeka. B 11 kmacce
M3Y4aroTCsl BOJIIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHE 0 buocdepe.

VYueOubiii npeamer «buonorus» mpu3BaH  00ECEYUTh OCBOCHHE  OOYYArOIIMMHCS
OMOJIOTMYECKUX TEOPH M 3aKOHOB, WAEH, MPUHIUIIOB U MPABWII, JISKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHON KApTUHBI MUPA, 3HAHUHA O CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KIIETKH,
OpraHusma, TMOMyNsluu, OUOIEHO3a, SKOCHUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTHXKEHUSX,
COBPEMEHHBIX HCCIIEOBAHUSIX B OHMOJIOrMM, MPHUKIAIHBIX acleKTaXx OWOJIOTMYecKUX 3HaHui. J{is
Pa3BHUTHS U TOJJICPIKAHUS MHTEpEca 00YJArONIMXCsl K OMOJIOTUU HAPSIY CO 3HAYMTEIHHBIM 00BEMOM
TEOPETHUYECKOT0 MaTepHalia B COACPKaHUM MPOTPAMMBI 110 OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHUS W PA3BUTHUS TOW WIM WHOW 00JacTu OMOJOTHH, BKIAAOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUIINX OMOIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp wm3yueHust ydeOHOro mpenmera «buonorus» Ha yriayOJIEHHOM ypOBHE — OBIIAJICHHE
00yJaOMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAILHON OpTaHHW3aIliH JKHBBIX CHUCTEM Pa3HOTO
paHra u mnpuOOpETeHHE YMEHUH WCIONb30BaTh OSTU 3HAHUSA B (HOPMHUpPOBAHMHM UHTEpeca K
onpeaenéHHoi 00nacTu MpoheCcCUOHATBLHON NIEATENIBHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, U K BBIOOPY
y4eOHOT0 3aBeJICHUS JUIsl TPOJOJKEHUS OMOJIOTMYeCKOTr0 00pa30BaHuUs.

JocTiokenne 1enu u3ydeHus ydeOHoro mnpenmera «buosiorusi» Ha yriayOJaEHHOM YpOBHE
o0ecrneunBaeTcs peleHueM CIeAyoNmnX 3a1ay:

OCBOEHHUE OOYYAIOIIMMHUCS CHUCTEMBbI OMOJOTHYECKHX 3HAHUN: 00 OCHOBHBIX OHMOJOTMYECKUX
TEOPUSX, KOHIICTIIUAX, THUIMOTEe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U TMpaBUjaX, COCTABISIOIMINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpA; O CTPOSCHHUHU, MHOTOOOpPa3Uu U OCOOEHHOCTSIX
OMOJOTMYECKUX CHCTeM (KJIeTKa, OpraHu3M, TMONyJsius, BUI, OHOreoneHo3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

03HAKOMJICHHE OOYYarolIuXCsl C METOJaMHU TO3HAHUS YKUBOW MPHUPOIBI: MCCIEAOBATEIbCKUMU
MeTOJaMH OMOJIOTUYECKHX HAYK (MOJIEKYJISPHOW M KJIETOYHOW OWMOJIOTHH, SMOPHUOJIOTHH W OWOJIOTHH
pa3BUTHS, TEHETUKU M CENEKIMH, OMOTEXHOJIOTUM M CUHTETHUYECKON OHOJOTHH, MAJICOHTOJOTHH,
9KOJIOTHH); METOJIaMU CaMOCTOSITEIBHOTO MPOBEICHUsI OMOOTHYECKIX UCCIIeI0OBaHU B Jaboparopuu
U B nipupoie (HabIo1eHne, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

OBJIAJICHUE OOYYAIONMMUCS YMEHUSIMH: CaMOCTOATEIbHO HaXOJIuTh, AaHAIU3UPOBATh W
UCIOJIb30BaTh OHMOJOTHYECKYI0 HH(POPMAINIO; TOIB30BAThCS OWOJIOTMYECKON TEPMHHOJOTHEH U
CUMBOIIMKOHW; YCTAaHABIMBATh CBSI3b MEXKIY Pa3BUTHEM OUOJIOTHH U COIHAIBHO-PKOHOMUYECKUMHU U
9KOJIOTUYECKUMH TpoOJeMaMy YeJIOBEYECTBA; OIEHHWBATh IIOCJIEACTBUS CBOCU JESATEIBHOCTH 10
OTHONIECHUIO K OKpY>Kalolleil MpUpoaHOH cpejie, COOCTBEHHOMY 3/10POBbIO U 3/10POBBIO OKPYKAIOIIHUX
moaeil; 000CHOBBIBaTh U COOMIOIATh MEphl MPO(HUIAKTUKY WH(EKIIMOHHBIX 3a00JieBaHUM, MpaBuiIa
MOBEACHUS B TPUPOJE M oOecreueHus: OEe30MacCHOCTH COOCTBEHHOW IKU3HEICSITCILHOCTH B
Ype3BhIYANHBIX CUTYalUsIX MPUPOJHOTO M TEXHOTCHHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbBIE
Hay4HbBIC OTKPBITUS B 0071aCTH OUOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS HWHTEIUIEKTYallbHBIX M TBOPYECKHX CIIOCOOHOCTEH B TIpoIecce
3HAKOMCTBAa C BBIIAIOIIUMUCA OTKPHITHSMH ¥ COBPEMEHHBIMH HCCIICIOBAaHUSIMU B OHOJOTHH,
pelmaeMbIMi €10 MpobieMamMH, METOAOJIOrHe OHOJIOTMYECKOr0 HCCIeOBaHUS, MPOBEACHUS



SKCIIEPUMEHTAJbHBIX  HCCIENOBAaHUM,  pelleHus  OMOJOTMYeCKUX  3a/4ay,  MOJAEITUPOBAHUSA
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYArOIIMXCSl HEHHOCTHOTO OTHOIIEHHWS K XMBOH INPHPOJE B IEIOM U K
OTJENbHBIM €€ 00BEKTaM M SIBJICHUAM; (POPMUPOBAHUE IKOJIOTUYECKOM, TeHETUYECKON IpaMOTHOCTH,
o01uieil KyabTyphl IOBEICHUS B IPUPOJIC; MHTETPAIIHM €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuobpereHue OO0yYAIOMIMMUCS KOMIETEHTHOCTH B PAlMOHAIBHOM MPUPOAONOIH30BAHUT
(coOumroieHre TpaBUIl TIOBEJCHUSI B TPUPOJIE, OXPaHbl BHJIIOB, 3KOCHUCTEM, OMocdephl), COXpaHSHUU
COOCTBEHHOTO 37I0POBbSI U 3JI0POBbS OKpYXAIOLUX JtoJel (coOmoneHus Mep NpodUIaKTUKU
3a0onieBaHui, oOecneueHre O€30MacHOCTH JKU3HENESTEIbHOCTH B YpPE3BBIYANHBIX CHUTYaIUsIX
IPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJOTHMYECKUX 3HAHUHA U
YMEHHI B ITIOBCETHEBHOM KU3HU;

CO3/IaHH€  yCIOBHH  JUII  OCO3HAHHOTO  BbIOOpa  OOYYarOMIMMHCS  WHIUBUIYaTbHOU
o0pa3oBaTeNbHON  TPAaGKTOPHH,  CIOCOOCTBYIOLIEH — mocienyomeMy  npohecCHOHATbHOMY
CaMOOINPEEIICHNIO, B COOTBETCTBUU C MHIMBUyaJIbHBIMU HHTEPECAMU U MOTPEOHOCTIMHU PETHOHA.

OO1ee yKcao 4acoB, OTBEJCHHBIX HA M3yuye€HUE OMOJIOrMHM Ha YIriyOJE€HHOM YPOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 204 yaca: B 10 kinacce — 102 gaca (3 vaca B Hegenmo), B 11 kiracce —
102 gaca (3 yaca B HeJEIO).

Otb60op OpraHW3aIMOHHBIX (OPM, METOJIOB M CPEACTB OOYYCHHS OMOJIOTHH OCYIIECTBISETCS C
yu€ToM crneun(uKd ero CoJepKaHWs W HAMPaBICHHOCTH HAa MPOJODKEHHE OHOIOTHYECKOTO
o0pa30BaHMs B OPraHU3AlUIX CPETHET0 MPOPECCHOHATBHOTO U BBICIIETO 00Pa30BaHMUS.

OO0s13aTeNbHBIM  yCTIOBHEM TpU OOy4YeHUH OHMOJOTMU Ha YIIYyONEHHOM YPOBHE SBISETCS
MIpOBEJICHUE JTAOOPATOPHBIX U MpakTUYeckux padoT. Takxke ydacTue oOydaromMXcs B BBINOJHEHUU
MIPOEKTHBIX U Y4eOHO-HCCIIEeN0BATENbCKUX PA0OT, TEMAaTHKa KOTOPBIX ONpEAENseTcs Y4YUTeJIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue NpoOrpaMMbl, BBIIEIECHHOE KVPCUBOM, HE BXOJIUT B IMPOBEPKY T'OCYAAPCTBEHHOU
uroroBoi arrectanuu (I'NMA).

Tema 1. Bunosorus kak Hayka

CoBpemenHas Ouonorus — KOMIUIEKCHass Hayka. KpaTkas uctopusi pa3BUTHUS OHOJIOTHH.
buonoruueckue Hayku U u3ydaeMble UMH MpoOieMbl. OyHIaMeHTaIbHbIE, IPUKIAJAHBIE U TIOUCKOBBIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3nayenue OWONOTUM B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTHHBI MHUDA.
[Ipodeccun, cBszanubie ¢ Onoorueid. 3HaueHHEe OMOJIOTHH B MIPAKTUYECKOHN JESITEIHHOCTH YEIOBEKA!
MEJULIUHE, CETbCKOM X035 HUCTBE, TPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdeMoHcTpamun

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Mennens, B. . Bepnanckwuii, W. I1. [1aBnos, . . Meunukos, H. U. Basuos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMHU Haykammuy, «CuctemMa OMOIIOTUYECKUX HAYKY.

Tema 2. /KuBble cucTeMbl M X H3y4YeHHE

JXuBble cuctembl Kak npeaMmer u3ydeHus Ouosiornu. CBOMCTBa KHUBBIX CHUCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTb U YIOPSIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTb, CaMOOpPraHU3allus, CaMOBOCIIPOU3BENCHUE, DPA3APAXKUMOCTb, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

YpOBHM  OpraHu3anu  KUBBIX  CUCTEM:  MOJIEKYJSPHBIA,  KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHbIN, MOMYISIHMOHHO-BUAOBOM, 3KOCHUCTEMHBIH (OMOTreoleHOTHYECK i), OMOChEepHBIN.
ITponecchl, mpoucxonsuMe B XHUBbIX cucTteMax. OCHOBHbIE NMPU3HAKU XHUBOro. JKu3Hb Kak Qopma
cyuiecTBoBaHMs Matepun. Hayku, u3yuaroniye >KuBble CUCTEMBI Ha Pa3HbIX YPOBHSX OpraHU3al|H.

N3yuenne >xuBbBIX cucteM. MeTonel Ouosornueckoil Hayku. HaOmionmenue, wu3MepeHwue,
JKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHanu3. [loHsaTHe O 3aBHCUMONW M HE3aBHUCHUMOW IMEPEMEHHOM.
[InanupoBanue skcnepumenta. IloctaHoBka M mpoBepka rumnote3. HyneBas runoresa. llonsarne
BBIOOpDKM U €€ 1ocTOoBepHOCTh. Pa30poc B Ouonormyeckux naHHbIX. OTeHKa JOCTOBEPHOCTH
MOJIYUEHHBIX  pe3yibTaToB. [lpWumHBI UCKaXEeHHs] pe3yapTaToB dKcrepuMeHTa. [loHsTHe
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuipl u cxembl: «OCHOBHBIE NMPU3HAKU XKU3HWY», «buonoruueckue cucrembl», «CBoHCTBa
KUBOM MaTtepum», «YPOBHU OpPraHnU3aliy KUBOU IPUPOIBD», «CTPOCHHE )KMUBOTHOU KIETKN», « TKaHU
KHUBOTHBIX», «CHCTEMBI OpraHOB 4YEJIOBEUECKOTro opranusma», «buoreonenos», «buocdepar,
«MeTo1bl U3yUYeHUS )KUBON IPUPOIBD.

ObopynoBanue: nmabopaTopHOE OOOpYIOBAaHWE MJII TPOBEICHHS HAONIOJACHUHN, W3MEPECHHM,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pAa3IUUYHBIX METOIOB IIPY U3YYEHUHU KUBBIX CUCTEM).

Tema 3. Brnosnorus Kierku

Krnerka — cTpykTypHO-QYHKIMOHAIbHAS €AMHULIA KUBOTO. McTOpHs oTKpbITHS KIeTKU. PaboThI
P. T'yka, A. JleBenryka. Knerounass teopus (T. IlIBamn, M. Ilnetinen, P. Bupxos). OcHoBHBIE
IIOJIOKEHUSI COBPEMEHHOM KIIETOYHON TECOPUHU.



Meroapl MOJNEKYJSIPHOH W  KIETOYHOW OWOJIOTHH: MHUKPOCKOIHWSA, Xpomarorpadus,
a5eKTpohopes, METOT MEUEHBIX aTOMOB, TU(PepeHIaIbHOe HeHTPU(YTrUpoBaHUE, KyIbTHBUPOBAHNE
KIETOK. M3yuenue QuKkcuposanuvix Kiemox. IJEKTpOHHAs MUKpockonus. Kougokanvhas
MUKpockonus. Bumanvhoe (npudsicuznennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabnuis! u cxembl: «CBETOBON MUKPOCKOI», « DJIEKTPOHHBIM MUKpOCKOM», «McTopus pa3BuTus
METOJI0OB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOH MMKPOCKOI, MHKpOIpenapaTsl pPacTUTEIbHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTnuyeckass padora «/3ydeHne MeETOJOB KJIETOYHOH Ouoioruu (Xxpomartorpadus,
anekTpodopes, auddepennunanbHoe neHTpudyrupoanue, [1LIP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHMMHMYECKUH COCTaB KJIETKU. Makpo-, MEUKPO- U YJIBTPaMHKPOdJIEMEHThI. Bona u €€ ponb Kak
pacTBOpUTENIS, pPeareHTa, ydyacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPEryJsiUU. MuHepajibHble
BEIIECTBA KJIETKH, UX OHMoJoruyeckas poib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosornueckue mnonuMepsl. benku. AMHHOKHMCIOTHBIN
cocraB OenkoB. CTpyKTypsl OIKOBOM MOJeKyinbl. [lepBudHas cTpykTypa Oelika, MENTUIAHAS CBSI3b.
Bropuunas, TpeTruHas, yeTBepTHUHas CTpYKTYphl. [enarypamnus. CoiictBa 6enkoB. Knaccupukanus
6enkoB. buonornueckue GyHKIN 0enIKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuibl, JUCaxapuabl, OJUrocaxapuisl W mnoiucaxapuabl. OOmui 1aH
CTpOCHUS U (PU3NKO-XUMHUYECKHE CBOMCTBA yIiIeBOJ0B. buonoruueckue GyHKIUN yriIeBOOB.

Jlunuget. ['wapodunsHo-TUApOdOOHEIE cBOMcTBA. Knaccudukanus munuaos. Tpuriauiepusl,
¢dochonunuapl, BockH, crepounabl. buonornueckue ¢GyHkuMM sunuaoB. OOmme  CcBoOWCTBa
OMOJIOTNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOITYIIPOHULIAEMOCTb.

HyxneunoBbie kuciorel. JJHK um PHK. Crpoenue HykinenHoBbIX kucioT. HykieoTunabl.
[Ipuamun xommnementapHoctu. IlpaBuno Yaprapda. Crpykrypa JAHK — nBoiiHas coupas.
Mecronaxoxaenue u 6nonornyeckue pynkunu JJHK. Buast PHK. @ynkuuun PHK B kietke.

Crpoenne moinekynsl AT®. Makpospruueckue cBa3su B Moiekyne AT®. buonornueckne
¢byaxkuun  AT®. BoccTaHOBIEHHBIE  TEPEHOCUYMKH, WX (GYHKOMH B KIeTke. /[pyeue
nykaeosuompugpocpamor (HT®). CexsenupoBanue [IHK. Memoowi eenomuxu, mpanckpunmomuxu,
NpOMeoOMUKU.

CrpykTypHas Ouonorusi: OuoxuMu4eckue M OuoU3MUECKHEe UCCIEIOBaHUS COCTaBa M
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OUoMoneKyn. Modenuposanue cmpykmypuol u yHKyui OUOMONEKyn u
ux xomnnexcos. Komnviomepnulil ousaiin u opeanuyeckuti cunmes OUOMONEKY U UX HENPUPOOHBIX
aHano208.

JdemMoHcTpanuu

[Hoptpetsr: JI. Ilomuur, k. Yorcon, @. Kpuk, M. Ywikunc, P. ®@panknun, @. Conrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XMuMUYECKUX 2JIEMEHTOB B HEKUBOI nIpupoie», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NMPUPOAEH.

Tabnuue! u cxemsl: «[leprpoanueckas Tabauna XUMHYECKUX JIEMEHTOBY, «CTPOEHUE MOJIEKYJIbI
BOJbI», «BemecTBa B coctaBe opraHu3MoBy, «CTpoeHHE MOJNEKYIBI Oenka», «CTPYKTyphl OCIKOBOM
MoJIeKYNbl», «CTpoeHHne MOJIEKYl YIJIEBOJOB», «CTpoeHHE MOJEKyl JIunuaoBy», «HykienHoBblie
KHUCIOTBD, «CTpoeHne MosieKyiasl ATD».

O6opynoBaHue: XUMHYECKast TOCy1a U 000pyI0BaHHE.



JlabopaTopHas padora «OOHapyxeHHE OCITKOB C MTOMOIIBbIO KAaUeCTBEHHBIX PEAKITUI».

JlaGopaTtopunas padora «lccnenoBanne HYKIEHMHOBBIX KHCIOT, BBIJCICHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunsl KkJIETOK: »JyKapuoTHueckas U mpokapuoTtuueckas. CTpyKTypHO-(pYHKIIMOHAIbHbBIE
00pa30BaHMsI KJICTKH.

Crpoenne npokapuoTHueckor kieTku. Kierounas crenka Oakrtepuil u apxeil. OcoOeHHOCTH
CTpOCHHS TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KJIETOK. MECTO M pojb MPOKApUOT B
OnolLEeHO3aX.

Crpoenne ¥ (QYHKUMOHHPOBAHHE OJyKapuOTH4YecKoW kieTku. Ilmasmarmueckas memOpana
(mmasmanemma).  CrpykTypa  Iula3Matmyeckoil  memOpanbl.  TpaHcmopT — BemiecTB — uepes
IIa3MaTHYecKyl0o MemOpaHy: mnaccuBHbIA (auddysusa, obneruénnas nuddysus), aKTHUBHBINA
(mepBUYHBIA ¥ BTOPUYHBIN aKTHUBHBIA TpaHcnopT). [loxynponunaemocts MmemOpansl. Pabota HaTpuii-
KaJIMEBOT0 Hacoca. DHAOLUUTO3: MUHOUUTO3, (harouuTo3. Jk3ounuTo3. Kinerouynas crenka. CTpykTypa u
(GYHKINU KIETOYHOU CTEHKH PACTEHHA, TPHOOB.

Huromnasma. Ilutozomb. Ilutockener. JIBwkeHue 1uToriazMel. OpraHouapl  KIETKH.
OpnoMeMOpaHHbIE OpTraHOWABI KIETKU: sHaomnazMatudeckas ceth (OIIC), ammapar [ompmxu,
JM30COMBI, MX CTPOCHHE U GyHKINHU. B3auMocBs3p 0JHOMEMOPAHHBIX OPraHONI0B KieTku. CTpoeHue
TPaHyJISIPHOTO peTUKyinyMa. Mexanusm nanpaenenus 6eikog ¢ IIIC. CUHTE3 pacTBOPUMBIX OCIIKOB.
CuHTe3 KIJIETOUHBIX MeMOpaH. [mankuil (arpaHyispHBIA) SHJIOIUIA3MATHUYECKUNH PETUKYIYM.
CekperopHass ¢yHkuus anmapara [onbmku. Moougukayus 6erkoe 6 annapame 1 0ab0xcuU.
Copmuposka 6enxoe 6 annapame I'onvodcu. TpaHCIIOPT BEUIECTB B KieTKe. Bakyosian pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKUA: MHTOXOHAPWUH, TMJIACTUIBL.  [Ipoucxoocoenue
mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepeowckoeckuii, JI. Mapeynuc). Ctpoenue 1 GyHKINUN
MUTOXOHAPUA H TiacTuia. [lepBUYHBIE, BTOPUYHBIE M CIOXHBIE TUIACTHIBI (DOTOCHHTE3UPYIOIIHX
3YKApUOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIMX PACTECHUM.

HememOpanHnbie opranonisl kiaetku CtpoeHue u GyHKIUN HEMEMOpPaHHBIX OPraHOMIOB KJIETKH.
PubGocowmsl. [lpomescymounvie unamenmoi. MUKpOPUIAMEHTBL. AKMuUHOBble MUKPODUIAMEHMbL.
MpliieuHble KIETKH. AKMUHo8ble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kietounslit
neHTp. CTpoeHue W JBIKEHHE XTYTHKOB M pecHHUYEK. MUKpPOTPYOOUKH HUTOIDIa3Mbl. LleHTproms.
benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxkamu. Momopnuie 6enxu.

Snpo. OGonouka spa, XpOMaTUH, KapuoIja3ma, SAPBIIIKY, UX CTpoeHHe U GyHKIUU. SaepHbIit
O0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOJOKEHHE XpOMOCOM B HHTEp(azHOM Spe.
Oyxpomamun u 2emepoxpomamun. beaku XxpomMaTHHa — TUCTOHBI. /[unamuka s0epHOU 0007104KU 8
Mumo3se. HoepHulii mpancnopm.

Knerounsie BkmtoyeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTHTEIbHOM,
KUBOTHOH, TpHOHOIN).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE 3YKapUOTHUECKOH KIeTKn», «CTpOCHHE *KMBOTHOM KIETKH»,
«CTpoeHue  pacTUTeNbHOM  KJIeTKW», «CTpoeHwe  MUTOXOHApUW», <«Aapo», «CtpoeHue
MIPOKAPUOTUYECKOM KIETKH.

ObopynoBaHue: CBETOBOW MHUKPOCKON, MHKpPONpENapaTbl PacTUTENbHBIX, KUBOTHBIX KIIETOK,
MHUKpPOIIpEnapaThl 0aKTepHaIbHBIX KIETOK.

JlaGoparopHas padora «3yueHne cCTpoeHHS KIETOK Pa3IuYHbIX OPraHU3MOB).



IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOW MEMOpaHBI».

JlabopaTopunass padora «VccnenoBanue IulasMoiau3a M JIEIJIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPIUM B KJIeTKe

AccuMUISIIMA M TUCCUMWJISIIMSL — JIBE CTOPOHBI MeTabosm3ma. Tumbl oOMEHa BeEIECTB:
aBTOTPOGHBIA M TeTepoTpOQHBIH. YYacTHe KHCIOpoAa B OOMEHHBIX Mpoleccax. JHEpreTHdecKoe
obOecrieuenre kieTku: mpeBpameHne AT®D B oOMeHHBIX mporeccax. DEepMEHTATHUBHBIN XapakTep
peakuuii kieroyHoro merabonu3ma. depMeHTH, UX CTPOCHHE, CBONCTBA UM MEXAHH3M JCHCTBHS.
KodepmenTtsl. OTinnuns pepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOpOoB. benku-akTnuBaTopsl U OenKu-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IMyHbIX (DaKTOPOB.

[lepBU4HBII CHHTE3 OpPraHMYECKUX BemIecTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIUL U
oxcueenHvlll pomocunmes y b6akmepuii. Ceemocoouparowue nueMeHmsl U NUSMeHmovl PeaKyuoHHO20
yenmpa. Ponp xmoporutactoB B mporecce GporocuHTe3a. CBeToBas 1 TeMHOBasA ¢a3el. Pomoovixauue,
Cs., C4- u CAM-munset pomocunmesa. IlponykTHBHOCTH pOTOCHHTE3a. BiiusiHUE pa3muyHbIX (aKTOPOB
Ha CKOpOCTh poTocuHTe3a. 3HaYeHHE POTOCHHTE3A.

Xemocunre3. Pa3zHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUGUIMPYIOMINE OaKTepHH,
xKene300aKkTepuu, cepoOaKTeprn, BOIOPOIHBIE OakTepruu. 3HaUCHHE XeMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buapl Opokenusi. IIpomgykTel OpoXeHHS M HX HCIIOJIb30BaHUE
4el0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTUU U BO3OYAUTENU OOIEe3HEH.

AdpoOHBIE OpraHu3Mbl. DTarbl SHEpreTuueckoro oomena. IlogroroBurensHsiit stamn. I'ukonms
— OECKHCIIOPO/IHOE PACIIETIIICHUE TITFOKO3BI.

buonoruueckoe okucieHue, WIM KIETOYHOE JAbIXaHue. Pojab MHUTOXOHApPHUII B Ipoleccax
Ouosiornyeckoro okucienus. Luknumueckue peakiuu. OkucnutensHoe dochopunupoBanue. Iuepeus
Membpannoeo  epaouenma npomonos. Cunmes AT®D: paboma npomouuou ATD-cunmassi.
[IpeumymmectBa a’poOHOro myTH oOOMEHa BEIIECTB IMepel aHa’poOHbIM. O(P(HEeKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

JdemoncTpanuu

[optpetsr: Ix. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DoTocwHTE3», «IHEpreTHdeckuii obOmen», «buocuHTes Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOPYAOBAaHUE JUI MPUTOTOBICHHS MOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopHass paGora «/3yyeHue KaTaJMTUYECKOW AaKTUBHOCTH (PEpPMEHTOB (Ha IpHUMeEpe
aMmIIa3bl WIH KaTaaasbl)y.

JlaGopaTopHas padora «3ydyeHue pepMEHTATHBHOIO paclIeIICHHs] MEPOKCHIa BOAOPOAA B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHas padora «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlaGopaTopHas pabora «CpaBHEHHUE IPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KieTke

Peakuuu marpuuHoro cunHTte3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIMSAX MaTPUUYHOTO
cuHTe3a. Peanmu3anus HacleICTBEHHOW WHpoOpManuu. [ eHeTHYeCKHuil KOJ, €ro CBOWCTBA.
Tpanckpunuus — wmarpuusbli cuHTe3 PHK. IlpuHnunel TpaHCKpuUIIuu: KOMILJIEMEHTAPHOCTD,
aHTUNAPAJLIEIbHOCTh, ACUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.



Tpancnsaumss u e€ srambl. Yuactue TtpancnopTtHeix PHK B OmocuHTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocunTese Oenka.

Coepemennvie npedcmaenenus o cmpoenuu 2enog. OpraHumszalyss T€HoMa Yy IpPOKapuoT U
JyKapuoT. Perynsnus akTHBHOCTH T€HOB y mpokapuoT. ['unotesa omnepona (P. XKako06, XK. Mano).
MonekynapHvle mexanusmvl IKCHpeccuu 2eHog y sykapuom. Ponv xpomamumna 6 pecynsayuu pabomol
2enos. Perymnsinns 0OMEHHBIX IPOIIECCOB B KieTKe. KieTounblif romeocTas.

Bupycsl — Hexsetounble (OpMBI KM3HM M oOnuratHele mapa3uThl. CTpoeHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. ;Kusnennviii yuxkn JHK-codepocawux eupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

Bupychsle 3a0oneBanus denoBeka, KUBOTHBIX, pactenuii. CIIN, COVID-19, conuansubie u
MEIULUHCKUE TPOOIIEMBI.

Buoungpopmamuxa: ummeepayus u aunaiuz 6oavwux maccusos («bigdatay) cmpyxmypuvix
buonoeuveckux OoaumHvix. Hanomexnonoeuu 6 ouonocuu u meouyuwe. Ilpoepammupyemvie @yHxkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUI.

Tabnuis! u cxeMmsl: «buocunTes 6enkay, «I'eHeTrnueckuii Koy, «Bupycs», «bakrepuodarny.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. ’/Ku3HeHHBIN UK KJIETKHU

Krnerounslii uuki, ero nepuonsl u perymsuus. Uarepdaza u muto3. OcoOEHHOCTH MPOLIECCOB,
npoTtekaromux B uHTepdasze. IloarotoBka  kierku Kk  geneHuro.  IIpecuHrermueckuit
(MOCTMUTOTUYECKHUI), CHHTETUYECKUH U IOCTCUHTETUYECKHH (TPEMUTOTHYECKUN) MEpHOAbI
uHTEpPa3bl.

Matpuunsii cunre3 JJHK — permukanus. [Ipuanune! pernmukanuu JJHK: komiuieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIapaieabHoCcTh. MexanusaM permmmkanuu JIHK. Xpomocomsl.
Crpoenue xpomocoMm. Termomepbl M TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapHOTHIL.
JIMTIOUTHBIN U TaIlJIONIHBIA HA0Ophl XpoMocoM. ['oMoTorudHbie XpoMocoMbl. [10J10BbIe XpOMOCOMBL.

Henenne knetkn — Muto3. CTaiuu MUTO3a M MPOUCXOASIINE B HUX IPOLECCHl. THUIBI MUTO3a.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [IporpaMmmupyemas kiietouHasi THOeNb — alonTo3s.

Knerounoe siipo, xpomocombl, (yHKLUHMOHalbHAs TeHOMUKa. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eudenu kiemox. «Llugposas kiemka» — oOuounHgopmamuyeckue
Mooenu YYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmuupr w cxembl: «KWU3HEHHBIM TWKI KIETKW», «Murtos», «CTpoeHne XpomMocoM,
«Penmukanms [JJHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOITPENApaTax».

JlabopaTopHas padora «HabmoneHue MuTo3a B KJI€TKaX KOHYMKA KOpEIKa JIyKa (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 9. CTpoenune u pyHKIMH OPraHu3MOB

buonornueckoe paszHooOpasue OpraHU3MOB. OIHOKIETOYHEIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIHHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIEC BOJOPOCIIH, APYrHe NPOTHCTHL. KooHNanbHbIE OpraHu3MBI.



B3anmocCBs3b 4YacTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M CHUCTEMbI OpPraHOB.
Opranusm Kak enuHoe Lenoe. ['omeocras.

Txanu pactenuil. TUIBI pacTUTENBHBIX TKaHEH: oOpa3zoBaTeibHAsA, MMOKPOBHAS, MPOBOSIIIAS,
OCHOBHasA, MexaHundeckasg. OCOOCHHOCTH CTpOeHMs, (PYHKUIUI U PACHOJOXKEHHUS TKaHEH B OpraHax
pacTeHui.

TkaHM XUBOTHBIX M YEJIOBEKA. THIBI KMBOTHBIX TKaHEH: JMMTENIMAIbHAs, COCIAUHUTEIIbHAS,
MbllIeyHas, HepBHass. OCOOCHHOCTH CTpOeHUs, (YHKIMHA M pPACIONOXKEHHS TKaHEH B OpraHax
KUBOTHBIX U 4EJIOBEKA.

Opranel. BereraTuBHblE M I'€HEpAaTHUBHBIE OpPraHbl pacTeHUH. OpraHel U CHCTEMBI OpPIaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIUU OpraHOB U CUCTEM OPI'aHOB.

Omnopa tena opranuzmoB. Kapkac pacteHuil. CkeleTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUH cKeneT. CTPOCHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMHOE, JKI'YTHMKOBOE,
pecHuyHOe. JIBM)KEHME  MHOTOKJIECTOYHBIX PACTEHMH: TpPONM3MBl W  HACTHM. JIBUI)KEHHE
MHOTOKJICTOYHBIX JKUBOTHBIX M YEJIOBEKA: MbIIeyHas cuctema. Pedexc. CkeneTHpIe MBIl U UX
pabora.

IInutanue opranuzmos. IloryomeHne BOABI, YIJIEKUCIOIO TIa3a M MUHEPAIBHBIX BEIIECTB
pacteHussMH. IInTaHue KXUBOTHBIX. BHYTPHIIOJIOCTHOE M BHYTPUKIIETOUHOE NuIneBapeHue. Iluranne
[IO3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TpakTa. [luieBapUTENbHbBIE JKEJIE3BI.
[InmeBapuTenbHas cUCTEMa Y€JI0BEKa.

Jpixanue opranu3moB. Jlpixanue pacteHwid. Jlpixanue >kuBOTHBIX. Juddysus ra3oB uepes
MOBEpPXHOCTh KieTku. KokHoe npixanue. JlpixaTenabHas MOBEpXHOCTh. JKabepHoe U JIErodyHoOe
nbpixaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UE€JIOBEKAa. DBOJIOIMOHHOE YCIIO)KHEHHUE CTPOEHUS
JIErKUX MMO3BOHOYHBIX KUBOTHBIX. [[pIXaTeapHas cUCTeMa YelloBeKa. MeXaHu3M BEHTWIALMU JIETKUX Y
NTHIL U MIIEKONUTAOMX. Perynsanus apixanus. JprxarenbHble 00bEMBI.

TpancnopT BemecTB y Opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TpaHCIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHas cuctema n e€ opranbl. KpoBeHOCHasi cuCTEMA MO3BOHOYHBIX KMBOTHBIX M
yenoBeka. Cepjie, KpOBEHOCHBIE cocyAbl U KpoBb. Kpyrum kpoBooOpaiieHus. DBOJIOLUOHHBIE
YCIOXKHEHUsI CTPOEHHUS KpPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX HBOTHBIX. Pabora cepama u eé
peryusanus.

Beinenenne 'y opramuzMoB. Beigenenume 'y  pacreHunid.  BwlneneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyosd. Opransl BeiaeneHus. @uibTpanus, CeKpenus 1 00paTHOE BCachblBaHUE Kak
MeXaHU3Mbl pabOThl OpraHoB BblAedeHUsA. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIICTUTEIHHON
cucTeMaMHu. BpiieneHne y ITO3BOHOYHBIX JKMBOTHBIX UM denmoBeka. [louku. CtpoeHume wu
¢byHkmonupoBanue HedpoHna. ObpazoBaHUE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuid W LUCTHI
MIPOCTENIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa macCUBHON U XUMUYECKON
3auThl. OUTOHIIMIBI.

3ammra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NMPOU3BOAHBIE. 3alIUTa OpraHu3Ma OT
6oneznell. IMMyHHas cuctema venoBeka. KieTOUHbBIN M ryMopanbHbIii HIMMYHUTET. BpoxaéHHBIN U
NpUOOPEeTEHHBIN criennpUIecKuii UMMYHUTET. Teopus KIOHAIbHO-CeIeKTHBHOro uMmyHutera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnanurensHble OTBETHI OpraHu3MoB. Poib BpOXAEHHOTO
MMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUN.

PasgpakxuMocTh U peryisinus y OpraHu3sMoB. Pa3napakuMOCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisnus y pacreHuil. PocToBble BeniecTBa U X 3HaYCHUE.



HepBHas cuctema u peduieKTopHas peryisius y KUBOTHbIX. HepBHas cuctema um e€ OTHebl.
DBOJIIOIMOHHOE YCIIO)KHEHHUE CTPOECHMSI HEPBHOM CHCTEMBI y XUBOTHBIX. OT/EIBI TOJIOBHOTO MO3Tra
MO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHbIie U YCIOBHBIE pEIICKCHI.

I'ymopanbHast perynsiuus M OSHIOKPHUHHAs CUCTEMa JKMBOTHBIX UM 4YesloBeka. JKenessl
SHJIOKPUHHON CUCTEMBI U MX FOpMOHBI. JlelicTBue ropMoHOB. B3anMOCBA3b HEPBHOW U SHIOKPUHHOMN
cucreM. [ unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuupl u  cxembl: «OJIHOKJIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreiimme», «OpraHbpl LIBETKOBBIX pacTeHUi», «CHCTEMBbl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpEeHHEE CTPOCHME HACEKOMBIX», «TkaHum pacreHuid», «KOpHEBBIE CHCTEMBD»,
«Ctpoenue cte0nst», «CTpoeHHe JIMCTOBOM IUIACTUHKM», «TKaHU JKUBOTHBIX», «CKeJeT 4eroBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucremay», «HepBHas
cucrema», «Koxa», «MpliieuHas cuctema», «BpienuTenbHas cucreMay, «DHJIOKPUHHAsI CUCTEMAY,
«Ctpoenue MbImb», «Mmmynuter», «Kumednomnonoctueie», «Cxema TMHUTaHUS PACTCHUI»,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBI», «CTpOCHHE IIaHAPUNY,
«BHyTpeHHee cTpoeHue JOXkKAEBOro uepBs», «HepBHas cuctema poioy, «HepBHas cuctema JIsATyILIKWY,
«HepBHas cucrema npecMmbikarommxcs», «HepBras cucrema nruny, «HepBHas cucrema
MJIEKONUTAOMNX», «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpenapaTsl OJHOKJIETOYHBIX OpPIaHU3MOB,
MUKpOIpENnaparsl TKAHEH, PAaKOBHHBI MOJUIOCKOB, KOJUIEKIIMM HAcCEKOMBIX, HWIJIOKOXKHX, JKHUBBIC
9K3EMIUIAPhl KOMHATHBIX pAacTeHUM, repOapuu pAacTeHUM pa3HbIX OTJENOB, BIIAKHBIE IpernapaTsl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBEKa,
o0opyJoBaHUE Ul JEMOHCTpAllMU MOYBEHHOTO M BO3JYIIHOTO MUTaHHWS PACTECHWUH, paclleruieHUs
KpaxMana u OenKoB moj JeiicTBueM (epMeHTOB, 00OpYJOBaHUE sl JIEMOHCTPALMH OMBITOB I10
M3MEpPEHUIO KU3HEHHON €MKOCTH JIETKHUX, MEXaHMU3Ma JAbIXaTeIbHBIX JABM)KEHUN, MOJAEIU TOJIOBHOIO
MO3ra pa3IN4HbIX KUBOTHBIX.

JlabopaTopnasi padora «/3y4ueHue TkaHel pacTEeHU».

JlabopaTopnasi padora «l/3y4ueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi pabora «/3ydueHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHHe U pa3BUTHE OPTAHU3MOB

@opMbl pa3MHOXKEHHUsI OpPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) M MoJoBoe. Buiel
6€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYIIALUS, pparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pazmuoxkenue. [lomoBbie KieTkH, Wik ramersl. Menos. Craguu meno3a. [loBenenue
XpoMocoM B Mero3e. KpoccrHrosep. bronornyecknii CMbICI Meii03a U IIOJIOBOTO Iporecca. Meno3 u
€ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pa3Butue. ['ameroreHes y >kuBOTHBIX. [lonoBbie skenes3bl. OOpazoBaHue U
pa3BuUTHE NOJOBBIX Ki1eToK. Criepmarorenes u ooreHe3. CTpoeHue MOJIO0BBIX KIIETOK.

OmooTBOpeHNE W SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. (CHOCOOBI OMIIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHONOTHS — Hayka O DPa3BUTHUHU
opraHu3mMoB. Mopgozcenes — o0Ha u3 enasuvix npobdrem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopghoeeneza. Ctaguu 3MOpUOTEHE3a )KUBOTHBIX (Ha TpuMepe Jsarynikn). Jpoomenue. Tums
npoOnenus. [Jemepmunuposannoe u HedepmuHuposanHoe opobnenue. bracmyna, munwr 6nacmyn.
OcobeHHoCTH APOOIICHUS MIICKOTIUTAIOMIMX. 3apOBIIIEBBIC TUCTKH (TaCTPyJIsALus). 3aKIaAKa OpraHOB
U TKAaHEW M3 3apOJbIIIEBBIX JHMCTKOB. B3anMHOE BIMSHME YacTE pPAa3BUBAOLIEIOCS 3apOJbIIIaA



(aMOpHoHanbHasT MHAYKLIMS). 3akiajJKa IaHa CTPOEHUS JKMBOTHOTO KaK Pe3yJbTaT MEPApXHUECKUX
B3aMMOJICHCTBHUI reHOB. BrusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYKAIOIIEH
Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbublil nepuoa. [Ipsimoe u HenmpsMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopdo30M y 6€CII03BOHOUHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IIPSIMOTO U HENPSIMOT'O PA3BUTHS, UX PACIIPOCTPAHEHUE B IIpUpoe. THIIBI pOCTa )KUBOTHBIX. DaKTOPHI
pEryJsIiu pocTa JKUBOTHBIX M uenoBeka. CTaauu MOCTIMOPHMOHAIBHOTO PA3BUTHS Y KUBOTHBIX U
yenoBeka. [lepruosabl onToreHesa yenoneka. CTapeHne U cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pasmuoxxenue u pasputue pacteHuid. ['ametodut u crnopodur. Meito3 B KM3HEHHOM IIHKIIE
pactenumii. OOpa3oBaHue crop B mpoliecce Meio3a. ['amerorene3 y pacrenuid. OIIOJOTBOPEHHE U
pa3BUTUE DPACTUTEIIBHBIX OpPraHU3MOB. /[I[BOMHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PAaCTECHHM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoprpersr: C. I'. HaBamun, X. IlIneman.

Tabmuielt u cxembl: «BereratuBHOEe pa3sMHOXKeHUE», «THUMBI OeCronoro pasMHOKEHUSY,
«Pa3MHOXeHUE XJIaMUJIOMOHAb», «Pa3MHOMXEHUE 3BIIIEHB», «Pa3MHOXeHUE TUIpbD», «Menos»,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHLEKIETKH U crepMaro3onsia», «OCHOBHBIE CTaIuu
OHTOreHe3a», «lIpsmoe m Henpsimoe pasBuTHE», «Pa3BUTHE MAMCKOTO XyKa», «Pa3BuTue capaHum»,
«Pa3ButHe nArymku», «J/{BoMHOE OIUIOJOTBOPEHHME Yy LIBETKOBBIX pacTeHuin», «CTpoeHue ceMsiH
OJTHOZIOJIBHBIX W JBYIOJIBHBIX PAacTeHUN», «JKWU3HEHHBIM LUKI MOPCKON KamycTel», <«OKnW3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, « KU3HEHHBII LUK COCHBD».

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MHKpPOIpenapaThl SHIEKIETOK U CIIEpMaTO30U0B,
Mozenb «L UK pa3BUTHS JISTYIIKN.

JlabopaTtopnass paGora  «l3yueHHe CTpO€HMS  TOJOBBIX  KIETOK Ha  TOTOBBIX
MHKpOIIpernaparax».

IIpakTuyeckasi padora «BrIsiBIeHHE TNPU3HAKOB CXOJCTBA 3aPOJIBIINICH TTO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

WcTopust craHoBiIeHMs U pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTHM reHetuku. Paborsr H. K. Kombnosa, H. U.
BapunoBa, A. H. benosepckoro, I'. JI. Kapmeuenko, HO. A. ®dunmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T'€HETUYECKHE MTOHATHSA U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE T€HBI,
aIbTEpHATUBHBIE IPU3HAKW, JOMMHAHTHBIM M PELECCUBHBIM INPU3HAK, TOMO3MIOTa, IE€TEPO3UIOTa,
qucTas JUHUSA, THOpHUABI, TeHoTun, (eHoTun. OCHOBHBIE METOJbl T€HETUKH: THOPUAOIOTUYECKHHA,
LATOJOTUYECKNN, MOJIEKYJIIPHO-TE€HETHYECKHI.

JdemMoHcTpanuu

IToptpersr: I. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benosepckuii, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKNY, «CXEMBbl CKpEIIMBaHUS.

JlaGopaTopHas padota «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckpemnuBanue. [lepBoiii 3akoH MeHaens — 3aKOH €IuHOO0O0pa3us THOPUIOB
nepBoro mnokoJyieHus. [IpaBuno pomuHupoBanus. Bropoi 3akoH MeHnens — 3aKOH paclleruieHUs
npu3HaKoB. [{uTonornueckue OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBaHUs. [ UTIOTE3a YUCTOTHI TaMeT.

Ananusupyroiiee ckpeniuBanue. [IpoMexyTouHbIM XapakTep HacieaoBaHus. PaciiernieHue
MPU3HAKOB MIPU HEMIOJIHOM JOMUHHUPOBAHUH.

Jurubpugnoe ckpemuBanue. Tpetuil 3akoH MeHienss — 3aKOH HE3aBUCUMOTO HACJIEJI0BAHUS
npu3HaKoB. L{uTonornueckue OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CueruieHHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CrernsieHHOEe HacleI0BaHUE
IFE€HOB, HAPYIICHUE CLETJICHUS MEXITy TeHaMH. XPOMOCOMHAsi TEOPHs HACJI€ICTBEHHOCTH.

I'enernka mnosia. XpoMOCOMHBI MEXaHU3M OINpEAENeHUs Ioja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIi 1MoJ. ['eHeThdecKast CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue nprsHakoB, CIEIJICHHBIX C ITOJIOM.

l'enotun kak wenoctHass cucrema. [lneloTponuss — MHOXKECTBEHHOE JCHCTBUE TIEHa.
MHoxecTBEeHHBIN ayuienu3M. B3auMozeicTBue HeaienbHbIX reHoB. KoMmieMeHTapHOCTh. DnucTas.
[Tonumepust.

I'enernyeckuii  KOHTpPOJb  DPAa3BUTUS  PACTEHUHM, JKUBOTHBIX M  YEJIOBEKa, a TaKKe
(U3MOJIOTMUECKUX TPOLIECCOB, MOBEACHHUs M KOTHUTHBHBIX (DyHKIMH. ['eHeTMueckue MeXaHU3MBI
CUMOHMOTeHE3a, MEXAaHMW3Mbl B3aUMOJICHCTBUSl «XO3SMH — MAapasuT» M «XO35IMH — MHUKPOOHOM.
['eneTrueckue acreKThl KOHTPOJISI M M3MEHEHUS HACIEICTBEHHONH HHPOPMALIMU B MMOKOJICHHUAX KIETOK
U OPTaHHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuiper u cxembl: «llepBelii 1 BTOpoll 3akoHbl Menpens», «Tperuit 3akoH Menaens»,
«AHanu3upymrolee ckpemuBanuey, «HenomHoe nomuHupoBaHMe», «CLEIIEHHOE HAacleqOBaHNE
NPU3HAKOB y Jpo3odmibly, «I'eHeTnka mnoina», «Kapuotunm uenoBekay, «Kapuotun apo3opuis»,
«Kapuotun nruns», « MHOKECTBEHHBIN aJIenn3M», «B3anMoaeicTBre reHOBY.

ObopynoBanue: Mojenb JUid JAEMOHCTpallMd 3aKOHOB €AMHOOOpasusi TUOpPUIOB IEPBOIO
IIOKOJICHUSI M paCLICIUICHUS IPU3HAKOB, MOJEIb Ul JEMOHCTpAalMd 3aKOHAa HE3aBUCUMOIO
HACJIEA0BaHUs IPU3HAKOB, MOJECIb I JEMOHCTpalUU CLEIUIEHHOIO HACIeNOBaHUSA IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoItipenapar: «/po3zodunar.

IIpakTnueckas padora «/I3ydyeHue pe3yabTaTOB MOHOTHOPUIHOIO CKPEIIMBAHUA Y
IpO30(UITBD».

IIpakTnuyeckas padora «/3ydeHue pe3yibTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUIBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna M cpeasl npu  GopmMupoBaHuu peHoTuna. V3MEeHUYMBOCTH
pu3HaKkoB. KauecTBEHHbIE M KOJIMUECTBEHHBIEC TPU3HAKU. BHIbI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U
HACJIEACTBEHHAS.

MonudukanonHass M3MeHYMBOCTh. Ponb cpeasl B (GOpMUPOBAaHMM MOAU(PUKAIIMOHHOM
n3MeHuuBoct. Hopma peakuuu npusHaka. Bapuanumonsbsll psag u BapuauuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PHUKAITMOHHON H3MEHYHBOCTH.

I'enorunnueckas W3MeHUYUBOCTL. (CBONMCTBA TIE€HOTHIHUYECKOM  H3MEHUYMBOCTH. BUIBI
TeHOTUNNYECKON U3MEHYMBOCTH: KOMOMHATUBHAsI, MyTal[HOHHAsL.

KomOunatuBHasT W3MEHYMBOCTh. Mei03 W TIOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. Poilb KOMOMHATMBHOW HM3MEHYMBOCTH B CO3JIaHMM T€HETHYECKOro pa3HooOpas3us B
Ipezeax OQHOro BUAA.



MytainmonHass M3MEHUYMBOCTh. BuIbl MyTanmii: TIeHHbBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W UWHIYLUUPOBAHHBIE MYyTallMu. SIepHbIE M LUTOIJIA3MATHYECKUE MYTAallUH.
ComMaruueckue U moJioBble MyTanuu. [IpuunHbl BO3SHUKHOBEHUSI MyTaluii. MyTareHsl U X BIIHUSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJIOTMYECKHUX pAIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunos). BuesinepHast ©13MEHUUBOCTh M HACIIEICTBEHHOCTb.

Onueenemuxa u NUSEHOMUKA, pOJb  INUSEHEMUYECKUX (DAaKmopos 6 HACle008aHUUu U
UBMEHYUBOCTNU (YEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBumos.

Tabmumer w  cxembl:  «Buasl  w3MeHumBOCTHY», «MonudukanonHas W3MEHYHUBOCTHY,
«KoMOuHaTHUBHAST W3MEHYHMBOCTHY», «Meio3», «OmnogorBoperue», «l[ eHeTnueckue 3a0oJieBaHUS
YyesoBeKay, « Bunbl mytanuii.

O6opynoBanue: >KMBble U repOapHble OSK3EMIUSIpbl KOMHATHBIX pPAaCTEHUM, pPHUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3JIMUYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopHas pabdora «/ccienoBanue 3aKOHOMEPHOCTEW MO (PUKAITMOHHON N3MEHUNBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuorun genosexka. MexayHapoaHas porpaMMa MCCIIEIOBAHMS F€HOMaA 4eloBeKa. MeTosl
W3Y4YCHUS T€HETUKU YEeJIOBEKA: TeHeaTOrHueCKUid, OJM3HEI[OBBIN, IIUTOTCHETUYECKUH, MOMYISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOE onpeleIcHue TEeHOTHIIA:
ITIOJITHOTEHOMHOE CEKBEHUPOBAHME, T€HOTHUIIMPOBAaHHWE, B TOM uyucie ¢ nomouipro III[P-anamusa.
HacnencrBennsie 3a0oseBaHus yenoBeka. ['eHHbIE M XpOMOCOMHBIE OOJE€3HU 4desoBeKka. bonesnu c
HAaCJEACTBEHHON MPEeApacloNOKEHHOCThIO. 3HAUEHUE MEAUIIMHCKON F€HETUKHU B MPEIOTBPAICHUN U
JIEYEHUN TEeHEeTHYeCKUX 3a0ojeBaHHil uenoBeka. MeauKo-TeHeTHYeCKoe KOHCYIbTHPOBAHUE.
CrBonoBble kIeTKU. [IoHSITHE «T€HETHYECKOro Tpy3a». DTUUECKHUE ACIIEKThl UCCIEIOBaHUI B 00J1acTH
PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YelOBeKa K (U3MUECKOMY U
XMMHUYECKOMY 3arps3HEHUIO OKpYKarollel cpelbl. I eHeTnyeckas npeapacnoio)KeHHOCTh YEJIOBEKa K
MIaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumer u cxembl: «Kapuotum uenoBekay, «MeTOApl HM3Yy4eHUsT TEHETUKH YEJIOBEKa,
«["eneTnueckue 3a00IeBaHUS YETTOBEKA.

IIpakTHyeckast padora «CoCTaBICEHHE U aHATIU3 POJOCIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKanus U CeleKIusl. 3apoKIeHue celleKIuu 1 qomectukauuu. Yuenue H. . BaBunosa
o lleHTpax MpPOHMCXOXKIEHUS U MHOT000pa3usl KyIbTYpHBIX pacTeHuil. Ponb cemekuuu B CO3MaHUU
COPTOB pacTeHUW U MOPOJ KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSJIOB B
HacneAcTBeHHOM n3MenunBocty H. Y. BaBuiioBa, ero 3HadueHue 151 CENEKIIMOHHON paboTHI.

Metoabl cenekIMoHHOW paboThl. VCKyccTBEHHBIH OTOOp: MAacCOBBI M HMHIUBUAYaJIbHBIN.
Oranbl KOMOMHALMOHHOW cenekuuu. KcmblTanue mpou3BoauTeneit mo moroMcTBy. Otbop 1O
TEHOTHUITY C MOMOIIBIO OLEHKH (EHOTUIIA MOTOMCTBA M OTOOp IO T€HOTHUIY C MOMOIIBI0 aHaIn3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PainanmoHHbI U XUMHYECKUAN
MyTareHe3 Kak WCTOYHUK MYTalWid Y KyJIbTYPHBIX (OpM OpraHu3MoB. Vcmoib30BaHHWE T€HOMHOTO



penakTHpoBaHus U MeToqoB pekoMOuHaHTHBIX JIHK nns momyuenuss mcxomgHoro marepuana uis
CEJICKLUN.

[Tonydenue monurnon10B. BHyTpuBHI0Bas rubpuau3aius. bIu3kopoICTBEHHOE CKpElIBaHUE,
win uHOpuauHr. HeponcTBeHHOE cKpeluBaHWe, WM ayTOpUAMHI. ['eTepo3uc M ero NpUYHUHBIL.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuauszauus. [Ipeomonenue Oecronus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHHUS CENEKIIUN PACTEHUH U )KUBOTHBIX. «3e1éHaAs peBoNOYUsLY.

CoxpaHeHne U U3y4eHUE I'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U UX JTUKHUX POIUYEH
JUIS CO3JaHMsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcami CelbCKOXO3AUCMBEHHbIX U NPOMbBICTIOBbIX HCUBOMHBIX 8 YEJIAX
VAVUUEHUS CYUYECMBYIOWUX U CO30AHUS HOBLIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUC/e C NPUMEHEHUEM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEO08AHUL, NEPeO08blX UOell U NePCNEeKMUBHBIX MEXHOI02U.

JdeMoHcTpamun

[Hoptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesnenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuielr U cxeMbl: «LIeHTPBI MPOWCXOXKICHUS W MHOTO0Opa3usi KYJIBTYPHBIX PAaCTCHUI»,
«3aKOH TOMOJIOTHYECKHUX pAJOB B HACIEACTBEHHON H3MEHUYMBOCTHY, «MeETOAbl CEJEeKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHe3».

JlabopaTtopHasi padora «/3yueHue COpPTOB KyJIbTYpHBIX PACTEHUHW M TOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHrne METOJOB CEJIEKIIUN PACTEHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikckypeust «OCHOBHBIE METOJBI M JIOCTHKEHUS CEJEKIIMM PACTEHWW W IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIA Y4YacTOK, B TETUIMYHOE
X03SIICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJI0THA M CHHTETHYECKAS OMOJIOTUSA

OOBbeKThl, HCMNOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaaulinoHHas OMOTEXHOJIOTHs: XJieOoneueHue, noaydeHue
KHCIIOMOJIOYHBIX ~ TPOAYKTOB,  BHHOJEIIHE. MukpoObHuonornueckuii  CHHTES. OOBexTHI

MHUKPOOHOJIOTHYEeCKUX TeXHOoIoruil. [IponsBoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTMH M MHCTPYMEHTOB LIE€JIEHANPABICHHOIO U3MEHEHHSI M KOHCTPYHPOBAHUS
T€HOMOB C II€JIbIO TOJIyYE€HHUSI OPTaHW3MOB M UX KOMIIOHEHTOB, COJEpXallliX HE BCTpeyaroliuecs B
npupojie OMOCUHTETHUECKUE ITYTH.

Knerounas wunxeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEH pacTEeHMH M IKUBOTHBIX.
Kpuobanku. Comarudeckas rtuOpuauM3anus M comMaTHueckuil sMOpuorenes. lcmonb3oBaHue
rafmion/ioB B CENEKUUH pacTeHui. [llonyuenue MOHOKNOHANbHBIX anwmumen. Hcnonvzosanue
MOHOKIOHANbHLIX U NOJUKIOHANbHBLIX aHmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOPEHHE.
PexkoHcTpykLns AWLIEKIETOK M KJIOHUPOBAHME JKUBOTHBIX. METOX TpaHCIUIAaHTALMM sIEP KIETOK.
Texnonozuu 0300po8ieHUsl, KYIbMU8UpOo8aHusl U MUKDOKIOHANbHO20 — DPA3MHOICEHUs
CeNbCKOXO03AUCTNEEHHBIX KYIbIYD.

XpoMOCOMHass W TeHHas WH)XEHepus. VICKyCCTBEHHBI CHHTE3 Ie€Ha M KOHCTPYHMPOBaHHUE
pexomOunanTHeix JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHUS M TEPCIIEKTUBBI
XPOMOCOMHOW M T€HHON MH)KCHEPUH. DKOJIOTHIECKUE M ATHUECKUE TIPOOIEMbl TCHHOW WH)KCHEPHH.

Menunuackue OuotexHonmoruu. IloctreHomuas uudpoBas Memunuua. [IL[P-muarnoctuka.
MeTaboa0MHBIN aHaM3, TCHOIICHTPUYECKHI aHAU3 MPOTEeOMa YelloBeKa Ui OLIEHKU COCTOSHUS €ro
310poBbs. Mcmonbp30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepanusi paka. 3D-Omoumxenepus s
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIUHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX TKaHeH



COYETAaHMEM TEXHOJIOTUH TpEXMEepHOro OHWONMpHHTUHra W ckaddonauHra A pelieHus 3anad
MEPCOHAIIM3UPOBAHHON MEIUIMHBI.

Cozmanue BEKTOPHBIX BaKIMH C IEJIbI0 O0ecreueHusT KOMOWHUPOBAHHOW 3allUTBI OT
Bo3Oyauteneii OPBU, ycraHoBieHHME MOJCKYJSIPHBIX MexaHW3MOB (yHkimonupoBanuss PHK-
CoJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OnacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuubl u cxembl: «/cronb30BaHNE MUKPOOPTaHU3MOB B IMPOMBIIIJICHHOM IPOU3BOACTBEY,
«Knerounas unxenepus», «I eHHas HHXXEHEPHUS».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «[lonyyeHue MOJIOYHOKUCIBIX TTPOTYKTOBY.

IKckypeust «BbHOTEXHOJIOTHA — BaKHEWIAs MPOU3BOJUTENbHAS CUJIAa COBPEMEHHOCTU (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOCTBO).

11 KJIACC

Tema 1. 3apo:kaenue u pa3BuTHe 3BOJIONHOHHBIX NPeACTABJICHNH B 0M0JI0THHI

OpomtonmonHas Teopust Y. [lapsuna. Ilpennocbulku BO3HHKHOBEHHs JapBUHU3MA. JKU3HB U
HayyHas JnearenbHocTh Y. /lapBuHa.

JBuxymue cuibl 3Bositouuy BUJOB o Y. J[apBuHy (BbICOKAasi MHTEHCUBHOCTb Pa3MHOXKEHHUS
OpraHM3MOB, HAaCJIEJICTBEHHAas HW3MEHYUBOCTb, OOpbOa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN U
UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunretnueckoi Teopun s3pomounu (CTI). HeifrpanbHas TeopHst IBOIIOLUH.
CoBpemeHHast 3BOJIIOLIMOHHAs OuoJjorus. 3HAu€HUE DSBOJIOIHOHHON Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoncTpanuu

[Toptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, K. Krosbe, U. [apsun,
C. C. YerBepukos, U. 1. Imansraysen, x. Xonnein, J. K. bemnses.

Tabmuis! u cxemsl: «Cucrema xxuBoil npuposs! (o K. JIunuero)», «JlecTHHIA )KUBBIX CYILIECTB
(mo Jlamapky)», «MexaHu3m (opMUPOBaHUS MPHUCIIOCOOICHUNH Yy pPACTEHHH W JKUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «Haxonku Y. lapBunay, «Dopmbl
00prOBI 3a cymecTBoBaHMEY, «I[lopoasl romybeit», «MHOTO0Opa3ne KyabTYpHBIX (DOPM KamycThD»,
«IToponpl mOManTHUX >KUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BUAOB (1o Y. apBuny)», «Cxema
COOTHOILIEHUS JBHXKYUIUX CHJI 3BOJIOLUN», «OCHOBHBIE IIOJOXEHHS CHUHTETHYECKONM Teopuu
IBOJIIOLIVN.

Tema 2. MUKpo3BOJIIOLUSA U €€ pe3y/IbTaThl

[Momynsimust kak dyeMeHTapHas eauHuIa dBoolud. COBpPEMEHHbIE METO/Abl OLEHKH
TeHETUYECKOr0 pa3zHooOpa3usi M CTPYKTYphl Nomyisiuuil. M3meHenue reHodoHIa MOMYNSALUU Kak
JJIEMEHTAapHOE DBOJIIOLMOHHOE SIBJIIEHHE. 3aKOH TreHeTudeckoro pasHoBecus JIkx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (AKTOPbl  (IBMKYIIME CHJIBI) 3BOJIONUMU. MyTallMOHHBIA  MpoIlecc.
KomOunaTtuBHass u3mMeHYMBOCTh. Jlpeiid reHoB — ciydaiiHble HEHanpaBJICHHBIE M3MEHEHHUS YacTOT
amneneid B momymsnusix. Oddexkr ocHoBarens. Ipgexm Oymowinounoco eopaviuwika. CHudiceHue
2EHeMUYecKo20 pazHooobpasus: npuuunvl u cireocmeus. Illposenenue s¢hghexma Opetigha eenos 6
oonbwux U manelx  nonyaayusax. Mwurpauun. M3onauusa — nomynauwmii:  reorpaduueckas
(mpocTpaHCTBeHHAas1), OMoJI0rHyecKast (pernpoayKTUBHAS).



EcrecTBeHnbIii 0TOOp — Hampassitonuid (paktop sBomonnn. Dopmbl ecTecTBEHHOro oTbopa:
JBIDKYIIUH, CTaOMIN3UPYIOIUH, paspbiBatoluii (Au3pynTuBHEIN). [lonoBoii ot6op. Bo3HukHOBEHNE
1 DBOJIIOLIMS COLIMATIBHOTO ITOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHW3MOB  KakK  pe3yiabTaT MHUKPOABOJIOUMU. Bo3HUKHOBeHHE
npucnocoOaeHuit y opranu3moB. ApoMopdossl U uaumoanantanuu. [Ipumepsl npucnocoOiieHuit y
OpPraHU3MOB: MOp(OJIOTHYECKHE, ¢du3nonoruyueckue, OMOXUMHUYECKHE, IIOBE/ICHYECKHUE.
OTHOCHUTENBHOCTD PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpasoBaHue Kak pe3ylbTaT MHUKPOIBOIIOIUH.
WM3onsmuss  —  xmoueBod  akTop BugooOpazoBanusa. Ilytm u  cnocoObl  BHI00Opa3oBaHUSA:
ajionatpuueckoe  (reorpaduueckoe),  CUMIATPHUUECKoe  (IKOJIOTMYECKOEe),  «MTHOBEHHOE»
(monuruionan3anus, rudpuanzanus). JmuTeasHOCTh SBOTIOIUOHHBIX ITPOIECCOB.

Mexanuzmbl (HOpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO00pasusl.

Ponp  sBomonmoHHOM  Omonmormu B pa3paboTKe  HAyYHBIX  METOJOB  COXpaHEHHS
OnopazHooOpasus. MUKpPOIBOMIOLUS ¥ KOIBOJIOIMS MApasuTOB M MX XO03i€B. MeXaHHU3MbI
(dhopMUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

[Hoptpetsr: C. C. YUerBepukos, J. Maiip.

Tabmuipl u cxembl: «MyTalMOHHAs W3MEHYHMBOCTHY», «llomymsioHHas CTpyKTypa BuUIa,
«CxeMa nposiBieHMs 3akoHa Xapau—BaitnOepra», «/[Brxyliue cuUibl 3BOJIOLUNY, «DKOJIOTHYECKAs
M3OJISIMS TONYJsuil ceBaHckor (openmny, «['eorpaduueckas u30msus TUCTBEHHHUIIBI CHOUPCKON U
JMCTBEHHUIIB! Jaypckoi», «[lomynsnnoHHbIE BOJIHBI YHMCICHHOCTU XHUIIHUKOB M KepTB», «Cxema
NEHCTBUSL eCTeCTBEHHOro otToopa», «Dopmbl OopbOBl 3a cymiecTBoBaHUE», «HaycTpHambHbI
METaHU3M», «KuBble  HCKOMaeMble», «IloKpOBUTENBCTBEHHAs ~ OKpacka  YKMBOTHBIXY,
«[Ipenynpexaaromas okpacka >KUBOTHBIX», «Du3nonornyeckue agantanun», «IIpucnocobieHHOCTD
OpPraHU3MOB M €€ OTHOCUTEIbHOCTH», «Kputepuu Buma», «Buabl-nBoitHuku», «CTpyKTypa BHUIa B
npupose», «Crnocobbl BugooOpa3zoBaHus», «['eorpaduyeckoe BUA000pa3oBaHHWE TPEX BHUIOB
JaHABIIEH», «DKOJIOTHYeCKOoe BUA000pa3oBaHUE BUIOB CHHHI, «llomumionasl pacTteHuin»,
«KamycTHo-peieuHblit THOpUI.

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, 4ydeja MTHI[ U 3Beped C
IpUMepaMu pa3INyYHbIX IPUCHIOCOOIEHH, Yydena NTHUIl U 3Bepell pa3HbIX BUJOB, TepOapuu pacTeHui
OJIM3KUX BUJIOB, 00pa30BaBLINXCS Pa3IMUYHBIMH CIIOCOOaMH.

JlaGopaTopHasi pa6ora «BpIsiBIIeHHE H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

JlaGopatopuas  pabGora  «lIpucnocobnenus  OpraHusmMOB M  HX  OTHOCHTEJIbHas
11eTIECO00PA3HOCTHY.

JlabopaTopHas padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

Metoapl u3ydeHuss MakpolBoJrouuu. [lageoHTOIOrMYecKue MeETONbl M3YYEHHUs 3BOJIOLUU.
[Tepexonubie Gopmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue MeToasl n3ydeHus spomtonun. CpaBHeHue (aopsl U hayHbl MAaTEPUKOB U
ocTpoBoB. bruoreorpapudeckue odnacti 3emau. BUbl-5HIEMUKN U PETUKTHI.

DOMOpHOJIOTHUECKUE U  CPaBHHUTEIBHO-MOP(OIOTMYECKHE METOAbl H3YYEHHUS DBOJIOIMH.
'eneTnyeckue MeXaHU3Mbl SBOJIOIMM OHTOr€HE3a U TIOSIBIICHUS JBOJIOLMOHHBIX HOBIIECTB.
'oMonornuHbsle U aHaNOTWYHBIE OpraHbl. PyauMmeHTapHbBIE OpraHbl M aTaBU3MBbL. MOJEKyJIsIpHO-
TeHEeTHYECKHe, OMOXMMHUYECKHE M MAaTeMaTHYECKHE METOAbl M3Y4EHHUs 3BONIOLMHU. ['oMoJOrHyHBIC
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHSI TEHOMOB.



O6mume 3aKkoHOMEpHOCTH (TIpaBWIIa) IBOIONMU. [lpunyun cmenvt Gynxyuti. HeodpatumocThb
9BOJIIOLIMU. AflanTUBHAs paananus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBasieBckuii, @. Mroiuiep, J. ['ekkensb.

Tabmuipl 1 cxembl: «DUIOTEHETUYECKUN pAI JOWAAN», «APXEONTEPUKC», «3BEpo3yOble
amepsl», «Crerouedansi», «Punnopure», «CeMeHHble TanopoTHUKNY, «buoreorpadguueckue 30HBI
3emmn», «/pelip xoHTMHEHTOBY», «PenmukTel», «HavanpHble CTanguu SMOPHUOHAIBHOTO PAa3BUTHUS
[M03BOHOYHBIX )KHUBOTHBIX», «]'OMOJIOTMYHbIE U aHAJIOTMYHBIE OpraHbly, «PyaIuMeHTb», «ATaBU3MbDY,
«XpoMOocOMHbIE HAOOpHI YeIOoBeKa M IIMMIIaH3e», «lJ1aBHbIE HaIpaBlIeHUs 3BOOLMNY», «OO0Iue
3aKOHOMEPHOCTH HBOJIFOLIUNY.

ObopynoBanue: KOJUIEKLIUHU, TepOapuu, MYJSHKH HCKOMAEMBbIX OCTATKOB OPraHU3MOB, MYJISKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUIEKLIUA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HA HA 3eMuie

HayuHnble runoTe3bl NpoucxoxkaeHus KU3HU Ha 3emie. AOuorenes u naHcnepMmus. Jlonayunoie
MIPEJICTABICHUSI O 3apOKICHUM XU3HU (KpeauuoHM3M). ['mmoresa IMOCTOSHHOIO CaMoO3apOKJICHUs
KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. [Ipoucxoxnenue xu3Hu
1 acTpoOUONIOTHSL.

OcHoBHbIE 3Tanbl HEOpPraHW4yecko nsBostouuu. llnmanerapHas (reosiornyeckasi) >SBOJIOLMS.
Xumudeckasi 3BOOLUSA. AOMOTeHHBI CUHTE3 OPraHMYEeCKUX BellecTB U3 Heopranuyeckux. Omnsit C.
Munnepa u I'. FOpu. Obpa3zoBanue monumepoB u3 MoHomepoB. KoarepBarhas rumoresa A. U.
Omnapuna, rumnore3a nepBuyHoro OymboHa Jx. XongeiiHa, renerndeckas runoreza ['. Ménnepa.
PubGozumer (T. Yek) u rumoresa «vupa PHK» V. T'munbepra. dopmupoBanume memMOpaH u
BO3HUKHOBEHHE IPOTOKIJIETKH.

Hcropus 3emnu u Meronsl €€ nu3ydeHus. Mckonaemple opraHn4eckre OCTaTKH. I’ e0XpoHoIorHs
u e€ meroabl. OTHOCUTENbHAsE U a0COIIOTHAS IeOXpPOHONOTUs. ['€0XpOHOIOrHYecKas IIKaxa: JOHBI,
3pBbl, IEPUOJIbI, STIOXU.

Havanphbpie sTanbel opraHumdeckoi sBomonuu. [losiBieHHe M 3BOMIOLMS TEPBBIX KIETOK.
Opomonuss  MerabonusMa. BosHukHOBeHHME TmepBbIX 3KocucTeM. CoOBpeMeHHbIe MUKPOOHBIE
OMOTUIEHKH KaK aHaJIor MepBbIX Ha 3emiie coolmiecTB. CTpoMaTonuTsl. [IpoKaprOTh U 3yKapuOTHI.

[Ipoucxoxaenue >yKapuoT (CUMOMOreHe3). OBOJIIOLMOHHOE TPOUCXOKICHUE BUPYCOB.
[IporcxoxkaeHre MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OpPraHHU3MOB.

OCHOBHBIE ATaIlbl BOJIIOLUHU BBICHIUX pacTeHUid. OcHOBHBIE apomMopdo3bl pacteHuil. Buixon
pactenuil Ha cyury. [losBieHne CIOPOBBIX PACTEHUH M 3aBO€BaHHE MMU Cylid. CEMEHHBIE pACTEHUS.
[IpoucxoxaeHre NBETKOBBIX PACTEHHIA.

OCHOBHBIE 3Talbl 3BOIOLNHN KUBOTHOTO MUpa. OCHOBHbBIE apoMOP(O3bI KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOSBIECHHE COBPEMEHHBIX TUIOB. IlepBble XOpAOBBIE XHBOTHBIE.
Kuzup B Boze. DBOMONMS MMO3BOHOYHBIX. [Iponcxoxnenne ampuouii u penrwimid. [IpoucxoxaeHue
miekonuTamux M ntul. [lpuHnun kmoyeBoro apomopdo3a. OcBoeHHE OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTtHe xu3HM Ha 3emile IO 3paM M IEPUOJAM: apXeil, IpOoTepo30il, Naieo30il, Me3030i,
KaitHo301. OOImias xapakTepUCTHUKa KJIUMaTa M T€OJOTHYECKHX TpolieccoB. [losBieHHE W pacuBET
XapaKTepHBIX OPraHMW3MOB. YTJeoOpa3oBaHME: €ro YCIOBUS U BIMSHHME Ha Ta30BbI COCTaB
aTMoc(hepsl.



MaccoBble BBIMHPAHHMS — SKOJOTMYECKHME KpH3UChl mnponuioro. IlpuumHbl M ciiencTBUs
MaccoOBBIX BbIMUpaHUil. COBpEMEHHBI HSKOJOTHYECKUH KpU3UC, ero ocobeHHoctu. [Ipobnema
COXpaHeHHs OMOpa3HOoOpasus Ha 3emie.

CoBpemeHHass cucrteMa opraHudeckoro mwupa. llpuHnunel kiaaccuukalud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[loprpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, WM. Y. Meunukos, A. 1. Onapun, Jx.
Xonpnewn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. Ilactepa mo wu3ydeHuto
camo3apokJaeHust kusHu», «Cxema ombita C. Mwumiepa, I'. IOpu», «3Jrtanel HeopraHmueckon
sBOJIIOLIMMY, «I'eoXxpoHoIornueckas mkanay, «HavaapHble 3Tanbl OpraHMuecKo IBOIOLUNY, «Cxema
o0Opa3oBaHHs PYKapHOT MyTéM cuMOHoreHesa», «Cuctema >KUBON HpUpOIbI», «CTpOCHHE BUPYCa»,
«Apomopdo3sl pacTenuity, «PuHnoMUTHY, «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociany, «Mxu», «[lanopotHukny, «I oioceMeHHble pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUN»,
«CxemMa  pa3BUTUSL ~ KUBOTHOIO  MuHpa», «Apomopdo3bl  KUBOTHBIX»,  «lIpocreiimmey,
«Kumeuynononoctusie», «llnockue yepBu», «Unenuctonorue», «PbiOb», «3eMHOBOIHBIEY,
«IIpecmbikaronuecs», «IItumpy, «Miekonutaronmey», «Pa3BUTHE KHU3HU B apXEHCKOW 3pex,
«Pa3BuTHE XM3HU B IPOTEPO30MCKON 3pe», «Pa3BUTHE KM3HU B IAJCO30MCKOM 3pe», «Paspurue
KU3HH B ME3030MCKOM 3pe», «Pa3BuThe XM3HM B KallHO30MCKON 3pey», «CoBpeMeHHas cHcTema
OpPraHUYECKOr0 MUpPay.

Ob6opynoBanue: repbapuu pacTeHUH PA3JIUYHBIX OTJENIOB, KOJUIEKLIMU HACEKOMBIX, BIIAXKHBIC
npenapaThl >KUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXHX, CKEJEeThl IO3BOHOYHBIX
KUBOTHBIX, Uydyelia NTHUIl U 3Bepei, KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOMAEMBIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa Ja0oparopHas padora «Mogenuposanue onbeiToB Mwmepa—tOpu 1o
M3y4YEHHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IIEPBUYHOMN aTMocdepe».

JlaGopaTopHas padora «/3ydeHne u onucaHrue NCKOMAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «3ydeHne ocoOEHHOCTEN CTPOCHUS PACTEHUI Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEJCTABIECHUH O MPOUCXOXKICHUM 4YEJIOBEKA. Pelnruo3Hsle BO33pEHMUS.
CoBpeMEHHBIE HAYYHBIE TEOPUH.

CxoJnicTBO yenoBeka ¢ KUBOTHBIMH. CHcTeMaTHuecKoe IMOoJIoXKeHHe yenoBeka. CBUETeNbCTBA
CXOACTBa YEJOBEKa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJIOTUYECKHE, HMOPHOIOTHYECKHE,
¢uznonoro-6MoxuMuUecKue, nopeaeHyeckne. OTIUUMs YenoBeka OT KUBOTHBIX. IIpsMoxoxiaeHne u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJILHOU CUCTEMBI.

JBmxymue cuibl ((hakTopbl) aHTpOIIOTEHEe3a: Ouojormdeckue, couuaibHble. COOTHOLIECHHE
OMOJIOTUYECKHUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJuU aHTpororeHe3a. PaHHue yenoBekooOpa3Hble 00€3bsHbI (MPOKOHCYNBI) H
paHHUE TMOHTHIBI — OOIIME MPEAKH UYeIOBEKOOOpPA3HBIX 00€3bsSH M IIOJeH. ABCTPATONMUTEKUA —
JIBYHOTHE TpEeIKu Jroaeil. YemoBek yMelnblid, IMEpBble HW3TOTOBICHHS Opyaui Tpynaa. Yenosek
MPSIMOXOISAIINN ¥ TIEPBBIA BBIXOJ JItOJIeH 3a npeaenbl Adpukn. YenoBek reiaenb0eprekuii — oommia
IIPEIOK HEAHJEPTaJIbCKOr0 YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBeK HEaHJEPTaIbCKUN KaK BH]
JIOJEH XOJIOAHOrO Kiaumara. UYenoBek pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHM YEIIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npezenamu Adpuku. [laneoreneTrka 1 najaeoreHOMHKa.



OBOJIIONMST  COBPEMEHHOTO YeJoBeKa. ECTeCTBEHHBI OTOOp B MONYMSALIUSIX YeETOBEKA.
MyTranuoHHbIi mporecc U nonumopdusm. IlomynsiuoHHbIe BOJHBI, Apeiid TeHOB, MUTpAlUI U
«3((deKT 0OCHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pachl. [lonstue o pace. bosnbiine pacsl: eBporeouaHas (€Bpa3uiickas), aBcTpaio-
HerpouHas (9KBaTopHaibHas), MOHIOJIONIHAS (a3UaTCKO-aMepuKaHcKasi). Bpems u myTu pacceneHus
4yelloBeKa 10 IuiaHere. EnQMHCTBO denoBedeckux pac. HaydHas HECOCTOSATENBHOCTH pacusMa.
[TprcmocoOIeHHOCTh YeIOBEKa K PA3HBIM YCIOBUSM OKPYXKAIOIIeH cpeabl. Biusiaune reorpadudeckon
cpensl U Apeiida reHoB Ha MOPQOIIOTHIO U (U3HOJIIOTHIO YEIOBEKa.

MexnucuuIiMHapHele  MeToabl B ¢u3nyeckol  (OMONOTMYECKOW)  aHTPOMOJIOTHH.
OBOJIOIMOHHAs AHTPOIOJIOTHS U IaJCOAHTPOIIOJIOTHS YEJIOBEUECKUX MOmyisiuil. buoconuanbHble
WCCIICIOBAHMsI MIPUPOJBI UesoBeKa. VccienoBaHue KOABOIIOMUH OMOJIOTHYECKOTO U COLUAIBHOTO B
YEJIOBEKE.

JdeMmoHcTpamun

[Toprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuupt u  cxembl: «MeTonel  aHTpomnoyioruny,  «[OJIOBHOW  MO3r  4YeJIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHb, «CKeneT deloBeKa U CKeleT [muMnaH3e», «PyauMeHTbl u
aTaBU3Mbl»,  «/IBWKylIuMe  CWJIbl  aHTPONOreHe3a», «ODBOJIOLUMOHHOE  JPEBO  YEJIOBEKay,
«ABcTpasionuTek», «4HemoBek ymenblin», «HenoBek NPAMOXOAALIMIY, <«/ICeHUCOBCKHMI YEIOBEK»
«Heanpnepranbip», «KpomanboHubs», «lIpenku denoBekay, «ITallbl 3BOJIOLMU 4eloOBeKa», «Pachl
YEJIOBEKay.

OO6opynoBaHue: MyJISDKM OKaMEHENOCTeH, MPEeIMETOB MaTepUallbHOW KYJIbTYpbl MPEIKOB
yesoBeka, penpoaykiuuu (pororpaduu) kapTuH ¢ MU(OTOTUYECKUMH M OUOJIEHCKUMH CHOKETaMHU
MIPOUCXOXACHUS YeloBeKa, poTrorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIO0BeKa,
MOJIETIb UEPEIa YEJI0BEKa U Yepena MUMIaH3€e, MOAEIb KUCTH YEJIOBEKAa M KHCTH IIMMIIaH3€, MOJEIN
TOpCa MPEJKOB YEI0BEKa.

JlabopaTopHnas padora «/3yuenne ocoOCHHOCTEH CTPOCHUS CKEJIeTa YeJOBEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnyeckas padora «/3ydeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. JxoJiorusi — HaAyKa 0 B3aHMOOTHOIICHUSIX OPraHM3MOB M HAJOPraHM3MEHHBIX
CHCTEM C OKpYKarleil cpenoi

3apoxaeHue U pazBuThe dkojoruu B Tpyaax A. 'ymGonbara, K. @. Pynwe, H. A. CeBepiiona, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl n 3amaun 3konoruu. CBsA3b DKOJOTUU C APYTHMHU
HayKaMH.

Metonel skonoruu. lloneBple HaOmoAeHHA. OKCHEPUMEHTHl B 3KOJOTHHU: MPHUPOJIHBIE H
naboparopuble. MopaenupoBaHue B HKOJOTMH. MOHHUTOPHUHI OKpY’Kalolleld Cpeabl: JOKaJIbHBIH,
PErMOHANBHBIN U TTI00aTbHBIN.

3HaueHUe HKOJIOTMUECKUX 3HAHUU Ul 4EJIOBEKA. DKOJOTMYECKOE€ MUPOBO33PEHHE KaK OCHOBA
CBSI3€M YenoBeuecTBa C MPUPOOH. POpPMHUPOBAHUE HSKOJOTMYECKOW KYJIBTYPhl M SKOJIOTHYECKOM
IPaMOTHOCTH HaceJeHUsI.

JdemMoHcTpanuu

[optpetsl: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupr um cxemsl: «Paszmensr skojmorum», «Metomsl sKojgorum», «CxemMa MOHHUTOPHHTA
OKPYKaIOILEH CPEABD.

JlaGopaTopHas padora «/3ydeHrne METOJ0B IKOJIOTHYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUA



Dkojorudeckre (GpakTopbl U 3aKOHOMEpPHOCTU UX AeicTBus. Kiaccudukanus 3KOJIOTHYECKHX
¢dakTopoB: abuoTHUecKue, OMOTHYECKHe, aHTpororeHHele. OOIUE 3aKOHOMEPHOCTH ACUCTBUS
skosormueckux (akropoB. Ilpasmno munumyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTH.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

AbGuotndeckue (akropbl. CBer Kak s3koyiormueckuii (akrop. JleficTBUe pa3HBIX y4acTKOB
COJIHEYHOTI'O CIIEKTpa Ha OpraHu3Mbl. DKOJIOTMUECKHUE IPYIIIbl PACTEHUI U AKUBOTHBIX 10 OTHOLIEHUIO
K cBery. CurHasibHas poJib cBeTa. @OoTonepruoIu3M.

Temnepatypa kak okosorudyeckuil (¢akrop. JleiictBue TtemmepaTypbl Ha OpPraHH3MBL.
[TolikmiioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTraHU3MBbI.

Brnaxxnocts kak skonoruyeckuii gpaxtop. [Ipucrnocodnaenns pacteHuil K moaaep>KkaHuio BOJIHOTO
Oanmanca. Kiaccudukamnust pacTeHHid 1O OTHOWICHWIO K Boje. [IpucrmocoOneHHs >XKUBOTHBIX K
M3MEHEHUIO BOJIHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3/AYIIHAS, I[IOYBEHHAs, TJIyOMHHAS
MOJIIOYBEHHAS, BHYTPUOpPTaHU3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH cpel oOuTaHus
opranusmoB. [IpucnocoOiaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIaX.

buonornueckue putmbl. BHemHue u BHyTpeHHHE PUTMbL. CyTOYHBIE W TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie ¢opmbl opranuzMoB. lloHsTHe o0 >xu3HeHHOW (opme. JKusHeHHbie (GopMEI
pacTeHMii: J1epeBbsl, KYCTApHUKH, KyCTapHUYKH, MHOIOJETHHE TpPaBbl, OJHOJETHUE TPaBBI.
XKuznennole GOpMBbI KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3POOHMOHTHL. OCOOEHHOCTH CTPOCHUS U
oOpasa JKU3HH.

buotnueckue ¢akropbl. Buabpl O0MoTHyecKuX B3aMMOAEWUCTBUN: KOHKYPEHIIMS, XUIIHHUYECTBO,
cumbuo3 u ero ¢opwmel. IlapasuTusMm, koomepauusi, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3aumoneicTBusi (Tomuuyeckue, ¢opuyeckue, GadpudecKue).
3HayeHHe OMOTHMYECKUX B3aUMOACUCTBUI MJs CYIIECTBOBAHUS OpPraHU3MOB B cpele OOUTaHUS.
[IpyHIMI KOHKYPEHTHOTO UCKIIOUEHHUS.

JdemMoHcTpauuu

Tabmuupl u cxemsl: «Okosorndeckue (akTopel», «CBETOBOM cHeKTp», «IKOIOrMYEcKHe
IpyNIbl JKUBOTHBIX II0 OTHOLIEHHIO K CBETY», «T€IIOKpOBHBIE >KUBOTHBIE», «XOJIOJHOKPOBHBIE
KHUBOTHBIE», «DUBNONOTMYECKUE aJaNnTalud >KUBOTHBIX», «Cpelnbl OOWTaHHUS OpPraHU3MOBY,
«buonornueckue putmbl», «KuzHeHHele (opmbl pacteHui», <«Ku3HeHHbIE (OPMBI KUBOTHBIXY,
«JKocHCTEMA UIMPOKOJIMCTBEHHOIO Jieca», «JDKOCUCTEMA XBOHHOro ijeca», «llemm nutanus»,
«XumHun4ectBoy, «llapazutuzm», «Konkyperuus», «Cumonos», «KomMmeHncanusm».

O6opynoBanue: repbapuil pacTeHUN U KUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO Pa3IMYHbIX
9KOJIOTMYECKUX (PAKTOpPOB, repbdapuu CBETONIOOUBBIX, TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PAaCTEHUIA,
CBETONIIOOMBBIE, TEHENOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKLIUU
TETJIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX pAacTEHHH, dydenaa NTUI[ M 3Bepei, repbapuu
pacTeHuii, OTHOCSIIUXCS K Turpoduram, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS JAHHBIX
rpymnMn, KOJUIEKIMH XKUBOTHBIX, OOMTAIOIIMX B pa3HbIX cpelax, repOdapuu U KOJUIEKLIHUH pacTeHUil u
KUBOTHBIX, 00JI/IAlONINX YepTaMH MPHUCIIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHHSM YCIIOBHH >KH3HHU,
repOapuu 1 KOJUIEKIIUK PACTEHUH U )KUBOTHBIX PA3IMYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIIMU KUBOTHBIX,
Y4acTBYIOUIMX B Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHas padora «BrisiBiIeHHE MTPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlabopaTopHasi pabGora «BbIsIBIEHHE TIPUCIIOCOOJNICHWN  OPraHU3MOB K  BIUSHUIO
TEMIEPATYPhI».

JlaGopaTopHas padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHU U3 PAa3HBIX MECT OOUTAHUSI.



Tema 8. JkoJiorusi BUA0B U MOMYJIS U

DKOJOTHYECKHE XapakTepucTuku nomymsauuu. [lonmynsmnus kak Ouonornyeckas cuctema. Poib
HEOJIHOPOJAHOCTH Cpeibl, Pu3ndecknx 0apbepoB U 0COOCHHOCTEH OMOJIOTUU BUIOB B (POPMUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYypbl mnonyisiuuid. OCHOBHBIE MOKAa3aTeNM MOMYJSIIIUU: YHUCIEHHOCTb,
IUIOTHOCTh, BO3pAacTHAas M IOJIOBask CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMIl POCTa, CMEPTHOCTD,
MUTpaIusi.

DkoJyioruueckas CTpykTypa mnonyiasiuud. OlneHka 4YHCICHHOCTH Nomyisiuuu. JuHammuka
nonymsinuu U e€ perymsiuus. buotmdeckuili moreHuuan nomyssanuu. MojeaupoBaHHE TUHAMUKU
nonyisiiuu. KpuBele pocTta unciaeHHOCTH nomyisiiuu. KpuBbie BbDKUBaHUS. Perymisius 4yucieHHoCTH
MOMYJISIIAN: poJib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
BU0B (I- u K-cTparerun).

[TonsiTne 006 »oSKosoruyeckoil Hume Bujga. MecrooOutanue. MHOroMmepHas MOJETb
skosiornyeckor Humu Jx.M. XarumHcona. Pa3zmepsl skosiormyecko HumM. lloreHuunanbHas u
peann30BaHHAs] HUIIIU.

Bun xak cucrema mnomymsiuid. Apeanbl BUIOB. Buabl M UX KU3HEHHBIE CTpPATETHH.
DKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUSI U MUTPAUil KUBOTHBIX. BHOJIOrM4eckre WHBAa3HH YYXKEPOTHBIX
BHJIOB.

JdemMoHcTpanuu

IToptpet: dx. N. XaTunHCOH.

Tabmuiel U cxembl: «IKOJOTMUECKHUE XapaKTEepUCTUKH momynsuun», «I[IpocTpancTBeHHas
CTPYKTYpa Momyisiiuny», «Bo3pacTHeie mupamMuasl monyasauun», «CKOPOCTh 3aCEICHHs] TTOBEPXHOCTH
3eMin pa3IuyHbIMU OpraHu3Mammuy, «Moaens sxonorndyeckoit Humm Jx. U. Xatunnconay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIUU JKUBOTHBIX.

JlaGopaTopnas pa6ora «[IpucmocoOiaeHus ceMsH paCTeHU K paCCENCHUIO».

Tema 9. Ikos0rus coodmecTB. IKOJIOrHYeCKHe CHCTEMbI.

CooOmiectBa opranu3moB. buoneHos u ero crpykrypa. CBs3M MEXJy OpraHu3Mamu B
OuoreHose.

Dkocucrema Kak oTKpbiTas cucreMa (A. Jx. Tercnu). @yHKIMOHATBHBIE OJOKH OPTraHU3MOB B
9KOCHUCTEME: TMPOAYIEHTHI, KOHCYMEHTBI, peIyleHThl. Tpoduueckue ypoBHU. Tpoduueckue menu u
cetu. AGnoTtnaeckue 0;10ku skocrucTeM. [1ouBbI U Wikl B 9KocucTeMax. KpyroBopoT BemecTB v MOTOK
SHEPTUH B DKOCUCTEME.

OcHOBHBIE TIOKa3aTeld SKOCUCTeMbl. buoMacca M MOpOAYKIUsA. DKOJIOTMYECKUE MUPaMUIbI
qces, OnomMacchl U SHEPTUu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu. HampaBieHHBbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCUu. [lepBUUHbIE U BTOPHUYHBIE CYKIIECCHHU U X MPHUUUHBL.
AHTpOIIOTeHHBIE BO3JICHCTBUS Ha cyKileccuu. KimmmakcHoe coobmiecTBo. bropa3znoobpasue u moiHota
KpYTroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoansie sKocUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvbl MoOpeli U OKeaHos.
Dkocucmemvl myHnop, 1ecos, cmenetl, NyCMbiHb.

AHTpOIIOTEHHbIE ~ 3KOCUCTEMBI.  ArposkocucreMa.  ArpoueHo3.  Pasmmums — mexnay
aHTPOMOTEHHBIMU U MPUPOAHBIMU IKOCHCTEMAMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocuctem. [opoackas ¢mopa u dayHa.
CuHaHTpomU3anus TOpoACcKoi (ayHsl. buomornyeckoe u X03siiCTBEHHOE 3HAUYEHUE arpOdKOCUCTEM U
ypOOIKOCUCTEM.



3akoHOMEPHOCTH (HOPMUPOBAHHUS OCHOBHBIX B3aMMOJICHCTBHM OPraHU3MOB B JIKOCHUCTEMAax.
Ponv xackaonozo sghgpexma u 6u008-30upuxamopos (Knouevlx 6ud08) 8 OVHKYUOHUPOBAHUU
skocucmem. llepeHOC BSHEpPruM M BEIIECTB MEXAY CMEXHBIMU 3KOCHCTEMAMH. Y CTOHYMBOCTH
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3ICHCTBHIA.

Mexanuzmvl 8030eticmaust 3a2psA3HeHUll PA3ZHbIX MUNO8 HA CYOOP2AHUZMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTNIEMHOM YPOBHAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8o30eticmeus. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX 3KOCHUCTEM.

JdemoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmumer 1 cxembl: «CTpykTypa OHOILIEHO3a», «DKOCHCTEMa IIUPOKOJIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOMHOro Jeca», «®OyHKUMOHAJIbHbIE TPYNNbl OPraHU3MOB B 3KOCUCTEMEY,
«KpyroBopot BeniecTB B 3xocucteMey, «Llenu nuranus (nmactouiHas, AeTPUTHAS )», «IKOJOTHUYECKas
nUpaMuia gucen», «IKoJIorudyeckas mupaMuaa Ouomacchbly, «IKOJIOTUYECKas MUpaMuIa SHEPTUn»,
«O06pasoBanue Oonortay, «llepBuunas cykueccus», «BoccraHoBieHHE Jeca TMOCIe TOXKapay,
«JKocucTeMa o03epa», «ArpoueHos», «KpyroBopoT BeLIECTB M IOTOK SHEPrUU B arpoleHO3e»,
«[Ipumepsr ypbosKOCHCTEM).

O6opynoBanue: repdapuu pacTeHUM, KOJIIEKIIUA HAaCEKOMBIX, Uydelia MTUIl U 3Bepel, repbapuu
KYJIbTYPHBIX U JJUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypoo3KOCHUCTEMBI.

JlabopaTopuasi pa6ora «/3yueHue pa3zHOOOpa3us MEJKUX TMOYBEHHBIX YJIEHHUCTOHOTHUX B
Pa3HBIX 3KOCHCTEMAX .

IKCKypeust «OKCKypcus B THIMYHBIM OuoreoneHo3 (B 1ayOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJIBHBIN WJIM IOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

JKCKYpeust «KCKYpCHs B arpOKOCUCTEMY (Ha TOJI€ WIM B TEINTMYHOE X03SHCTBO)».

Tema 10. buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmierutanerapras 00oouka 3eMiid, T€ CYIIECTBYET WM CYIIECTBOBAjA KU3Hb.
PazButue npeacrasnennit o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. H. Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKupoe BemecTBo 6MOchepbl U ero PyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUA Ouocdeprl. OcoOeHHOCTH OHochepbl Kak TI100anbHOM
sKocucTeMbl. /luHamuueckoe paBHOBecue B 6uocgepe. KpyroBopoTsl BemecTs 1 OMOreoXMMHYECKHE
LUKJIIBI (yriiepojia, a3ota). PUTMHUUHOCTS siBlIeHUH B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHJpa, XBOMHBIE Jeca,
CMELIaHHblE ¥ UIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHbI, ITYCTBIHH, TpPONUYECKHE Jieca,
BBICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

CtpykTypa U (YHKIHS >KMBBIX CHUCTEM, OILEHKAa X PECypCHOro MOTeHIHada U OnochepHbIX
(byHKIMH.

JdemMoHcTpanuu

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eochepbr 3emmn», «KpyroBopoT azora B mpupoae», «Kpyrosopor
yriaepona B npupoze», «KpyroBopor kucinopoga B npupone», «KpyroBopoT Bonbl B NIpPUPOAE»,
«OcHoBHBIE OMOMBI cymmy, «Knumarmueckue mosica 3emmu», «Tyampay, «Taiiray, «CMermaHHbIN
necy, «llIupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTbiHay, « Tponudeckuil gecy.

O6opynoBanue: repobapur pacTeHUH pa3HbIX OMOMOB, KOJUICKITUH JKHBOTHBIX.

Tema 11. YestoBek u OKpykaomas cpeaa



DKOJIOTHYECKUE KPHU3UCHI U MX MpUYMHBL. Bo3jaelicTBue yenoBeka Ha Oumocdepy. 3arps3HeHue
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpeabl. OxpaHa BOAHBIX PECYPCOB.
Pa3pymenune noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HAa PACTUTEIbHBIM M KMBOTHBIM MUp. OXpaHa pacTUTEIBHOTO U
AKUBOTHOrO Mupa. OCHOBHbBIE MPHUHLMIBI OXpaHbl npupoabl. Kpacusie kHuru. Ocobo oxpaHsiembie
npupoansie Teppuropun (OOIIT). borannuyeckue cazbl U 300JI0THYECKUE TTAPKH.

OcHOBHbIE NPUHLUIBI YCTOMYMBOIO pPa3BUTUS YEJIOBEUECTBA U NpHUponbl. PannoHanbHOE
MIPUPOIONOIB30BaHUE U COXpaHEHUE OUOIIOIrMYECKOro pasHoodpasus 3emin. O01ue 3aKOHOMEPHOCTH
IJI00aBHBIX 3KOJOTHYECKUX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3UCAa U €ro BEpOsITHbIC
IIOCJICZICTBUSI.

Pa3BuTne METOOB MOHMTOPHMHIA Pa3BUTUS ONACHBIX TEXHOIEHHBIX IpoueccoB. Cucmemmnvle
uccredosanusi nepexooa K  pecypcocbepezaroujeti U KOHKYPEHMOCHNOCOOHOU  dHepeemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcel. Hayuonanvhvie uHGOpMayuoHHble CUCEMbl,
obecneyusarowue 00CmMyn K UHGOpMayuyu no COCMOAHUIO OMOENbHBIX 6U008 U IKocucmem. OcHosbl
9KOpeadunumayuu IKOCUCmemM U cnocoboe 6opvowl ¢ buonopexcoenusmu. Pexoncmpyrkyus mopckux
U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpamun

Tabmuuer n cxemsl: «3arpsi3HeHHe aTMoceps», «3arpsizHEHHE THAPOChephl», «3arps3HeHne
nouBel», «llapHuKOBEI 3pdexT», «Ocobo oxpaHseMble UPUPOIHBIE TeppUTOpUn», «Moaenu
yIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu oxpaHseMbIX pacTeHHH W >KMBOTHbIX KpacHoill knHuru Poccuiickoi
®enepannn, KpacHON KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBimuBaeT TpeOOBaHHS K pe3yiIbTaTaM OCBOCHHUS OOYYAIOIIUMUCS POrpaMMm
CpeIHEro o011ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B crpykType IHMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS MNPOrpaMMbl IO OWOJOTHH BBIJICICHbI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHNE O0yYaIOUMMUC POCCUNCKON TPaXKIaHCKOM UACHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOIPEACICHUIO, Haluyue MOmusayuu K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHX YOSKICHHMH JTMYHOCTH HA OCHOBE
KITIOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJAULUN Pa3BUTHS OMOIIOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocms O0YYaIOIIUXCSl PYKOBOACTBOBATHCS B CBOEH AESITENBHOCTH IEHHOCTHO-CMBICIOBBIMHU
yCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOTHYEeCKOro O00pa3oBaHusl, Haiuyue npasoCcoO3IHAHUsL
9KOJIOTUYECKOH KYIBTYPBI, CHOCOOHOCMU CMABUMb LEITH U CTPOUTH KU3HCHHBIC TUTAHBI.

JIngHocTHBIE pPE3yiabTaTbl OCBOCHHA IIPOrpaMMbl 110 Oonosoruu JOCTUTaKOTCA B CAHUHCTBEC
yu4eOHOW M BOCHUTATENBHOW JEATENHHOCTH B COOTBETCTBHM C TPAAUIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH, NPUHATHIMH B
o0IIeCTBE TpaBWIAMH M HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUA W CaAMOPA3BUTHA, PA3BUTHA BHyTpCHHefI mo3nguu JIMYHOCTH, IMATPUOTU3MA U
YBOXEHHUS K 3aKOHY W TPaBOMOPSAIKY, YENOBEKY TpyJda M CTapuieMy IOKOJIEHHIO, B3aUMHOIO
yBa)KEHUS, OEPEKHOT0 OTHOIICHHS K KyIbTypHOMY HACIEAUI0 M TPAAUIMSIM MHOTOHAI[MOHAIHHOTO
Hapopa Poccuiickoit @enepannu, NpUpoe U OKPYKAIOIIEH cpee.

JIngHocTHEIE pPE3yabTaThl OCBOCHUA y‘Ie6HOF0 npeamera «bnomorusy AOJDKHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTh OOy4arommxcs pPYKOBOACTBOBAaThCA CGHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOM ILIEHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEXKICHUM,
COOTBCTCTBYIOIIUX TPAAUIMOHHBIM HEHHOCTAM pOCCHi/JICKOFO O6HI€CTBa, paciimpCeHruC XKHU3HCHHOI' O
OIlbITa W OIBITa ACATCIBHOCTH B IPOLCCCE pcaln3alii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIMTATEILHOU
JesITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpak1aHCcKOro BOCHMTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKOMN MO3UIMKA OOYYAIOIIETOCS KaK aKTHUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOTO OOIIIECTBa,

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 0OSI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHN MEATENHHOCTH TPU CO3JAaHUU YYEOHBIX IMPOEKTOB,
pPEIICHUHA yqe6HBIX 1 IIO3HABATCJIbHBIX 3a/ia4d, BBIIIOJTHCHUN OMOJIOTHYECKUX OKCIICPUMCHTOB;,

CTIIOCOOHOCTh OTIPEACIATh COOCTBEHHYIO MO3HIIMIO TI0 OTHOIICHHIO K SIBIICHUSIM COBPEMEHHOM
KHU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBATH B CBOUX MEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
J'[IOI[GI\/’I C pasHbIMHA Y6C)KJICHI/I$IMI/I, KYJIbTYPHBIMH HEHHOCTAMHA N COLIUAJIBHBIM TIOJIOKCHUEM,

TOTOBHOCTH K COTPYAHUYCCTBY B mponecce COBMECTHOT' O BBITIOJTHCHU A y‘—Ie6HI)IX,
MO3HABATCIIbHBIX W HUCCICAOBATCIBCKUX 3a/a4, YBAKUTCIBHOI'O OTHOHMICHUA K MHCHHIO OIIIIOHCHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM 1eATENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:



c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXTAHCKOW HMACHTHUYHOCTH, MAaTPUOTH3MA, YBaKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepe PonuHOM, ropaocTu 3a CBOM Kpai, cBor Poauny,
CBOM SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILECHHE K IPUPOJHOMY HACIEIMI0 M MaMATHUKAM HPHUPOABI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIA]] POCCUHUCKHUX YYEHBIX B CTAHOBJICHWE M Pa3BUTHE OHMOJIOTHH,
MMOHVMAHUSI 3HAYCHHUS OMOJIOTUU B IMMO3HAHWHU 3aKOHOB MPHUPOJIBI, B )KM3HHU YEIIOBEKAa U COBPEMEHHOTO
00I11eCTBa;

ujeitHas yoexaIEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HapoAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAIMI0 M MPHUHUMATH OCO3HAHHBIC PEICHUS, OPHUCHTHPYICHh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJHUTENSAM, CO3/IaHHI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUS HUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAuLUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUYas OSCTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMAaHUE SYMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHE MPOSIBIISITH KaueCcTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMUPOBAHNUS KYJIbTYPbI 3A0POBbS H 3MOLHOHAJIBLHOIO
os1aromosty4ms:

MOHMMAaHUE W peah3alus 3J0pOBOro M 0Oe30macHoro obpasza >KWM3HU (3A0POBOE IMHUTAHHE,
COONIOZICHNE TUTHEHMYECKUX TPaBHJI U HOPM, cOATaHCUPOBAHHBIA PEXHUM 3aHSATHH W OTAbIXA,
perynspHas (u3nUecKkas aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHWMAaHWE [IEHHOCTH TIPaBUJI MHANBUIYATLHOTO U KOJUICKTUBHOTO O€301aCHOTO MOBECHUS B
CUTYALUAX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCTEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YMOTpeOICHHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HalpaBIE€HHOCTH,
CIIOCOOHOCTH MHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHSTH TAKYIO JICSITEIHHOCTD;

WHTEpPEC K pa3IuuHbiM chepaM NpodecCHOHATBHON AESITEIBHOCTH, yMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAaMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0rM4eCcKOro BOCIMTAHMS:

9KOJIOTMUECKH 11€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIICHUE YPOBHS OKOJOTHMYECKOH KyIbTYphl: TPUOOpPETEHHE ONbITa IJIAHHUPOBAHUS
ITOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX IOCIIECTBUN ISl OKPYXKAIOIEH CPEbL;



OCO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIHYECKHX MPoOIeM U IMyTel UX PeLIeHus;

CIOCOOHOCTh MCHOJIB30BaTh MPHOOpPETaeMble NMPH U3YYECHUH OWOJIOTHUH 3HAHHS M YMEHUS IpH
pemieHr TMpo0JieM, CBS3aHHBIX C PALMOHAJIBHBIM TMPUPOAOIOIH30BAHNEM (COOMIOIEHUE TMpPaBUII
IIOBE/ICHUS B IIPHUPOJIC, HAIIPABJIICHHBIX HA COXPAaHCHHE PAaBHOBECHS B HKOCHCTEMAax, OXpaHy BHUJIOB,
IKOCcUCTeM, OMocdepsl);

AKTUBHOE HEINPUATUE NECUCTBUH, NPUHOCALIUX Bpel OKPYKAIOLIEH NPUPOJHOU Cpele, YMEHHUE
MIPOTHO3UPOBATh HEOJATONPUSATHBIE KOJOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUN U
IIPEIOTBPALLATD UX;

HaJIM4UE€ PA3BUTOTO SKOJOTMYECKOTO MBINUICHUS, OKOJOIMYECKOHM KYJIBTYpbI, OIIbITA
JESTEIbHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI MU B I103HABATEIbHOM,
KOMMYHHMKATUBHOM U COLIMAJIbHOW IPAKTHKE, TOTOBHOCTHU K YYaCTUIO B MIPAKTUYECKON AESITEIbHOCTU
9KOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1€CTBEHHOM MPAaKTUKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B IOJIUKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SI3bIKOBOM W YHUTATEJIbCKOW KYJBTYpbl KaK CpEICTBa B3aUMOJIEHCTBUSA
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHMMaHue crnenu(pukn OHONOTHM KaKk HAyKH, OCO3HaHUs e€ ponu B (HOPMHUPOBAHHUU
palMOHAIBFHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUM LIEJIOCTHOTO MPEICTaBIECHUs 00 OKpYXKaroleM MUpe
KaK O €IUMHCTBE NPUPOIbI, YeJlOBeKa M OOIIeCTBA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny IpodiieM COXpaHEeHUs IPUPOIHOTO PABHOBECUS;

yOeKAEHHOCTh B 3HAUUMOCTH OMOJIOTHH /Il COBPEMEHHOM IIUBUIIM3AIMH: 00ECTIeUeHUsI HOBOTO
YPOBHS pa3BUTUS MEIULUHBI, CO3JIaHHE TEPCIEeKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX peIlaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IOMCKA MyTell BbIXoJa M3 II0OAIbHBIX
9KOJIOTMUECKHUX Mpo0ieM U obecreueHus mnepexoja K YCTOMYMBOMY pa3BUTHIO, PallMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B IMOJyY€HHUM OWOJOTMUECKUX 3HAHMH B ILEJISAX TOBBILIEHUS OOLIeH
KYJIBTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, KaK COCTaBHOH 4acTM (DyHKIIMOHAJIbHON
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTHH;

MOHMMaHWE CYIIHOCTH METOJOB TIIO3HAHHUSA, MHCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh MOJIy4aeMble 3HAHU JUIs aHaIu3a U 0OBSICHEHUS SBJICHUN OKPY)KaIOIIEro
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHE JielaTh 00OOCHOBAHHBIC 3aKJIIOUEHHsS] HA OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS TaHHBIX C LIEBIO MOJIYy4YEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO MCIOIB30BaTh OMOJIOTUYECKUE 3HAHUS JIJISl pelIeHUs MpodsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH Hay4YHOW JEeATENIbHOCTH, T'OTOBHOCTb OCYLIECTBIISTH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO AeSITEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPa30BAHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHUH € )KU3HEHHBIMHU IMOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIbTATBI

MeramnpeagMeTHble pe3yibTaThl OCBOEHHMsA yueOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHUS  OOYHYAIONIMXCS  MEXIUCIHUILUTUHApHBIC
(MexnpeaMeTHbIE) OOLICHAYYHBIE MOHATHSA, OTPAXKAIOIIKME IEIOCTHOCTh HAYYHOH KapTUHBI MHUpa U



crenu(puKy METOJO0B MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, HSHEprus,
SBJICHHE, MPOLECC, CHUCTEMa, HaY4HbIH (paKT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCClieIoBaHNe, HaOMIo/eHHe, HW3MEpEeHHe, HKCIEPUMEHT M JPYrue); YHHUBEpCAJbHBIC YydeOHBIE
neiicTBus (MO3HaBaTeNbHbIe, KOMMYHUKAaTUBHBIE, PEryIsTHBHBIC), oOecneuynBaromye GopMUpOBaHUE
(YHKIIMOHATBHOW TpPaMOTHOCTH M COLMAIbHOW KOMIIETEHIMH OOy4aroluXxcs; CIHOCOOHOCTh
00y4aroImuxcs HUCIOIb30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHHUA U
YHHUBEpCAITbHBIC yUeOHbIE IEHCTBUS B TO3HABATEIILHON M COITMAILHOM MPaKTUKE.

B pesynbrare nzydenusi 6MOJIOTHMH Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHus y 00ydaromerocs
OyayT chopMUpOBaHBI MO3HABATEIbHBIE YHHUBEpPCAIbHbIE Yy4eOHbIE NEHCTBUS, KOMMYHHUKATHBHbBIC
YHUBEpCAJIbHBIC YUeOHbIC NeHCTBUS, PETyISTHBHBIC YHUBEPCAJIbHBIC YUeOHbIE NEHCTBUS, COBMECTHAsS
NS TENbHOCTbD.

MeTtanpeameTHble pe3yiabTaThl OCBOSHHS MPOTPaMMbl CPEHEr0 00IIero 00pa3oBaHus AOKHBI
OTpaxaTh:

Ogy1ajeHHe YHMBePCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrHYECKHUeE IeHCTBUS:

CaMOCTOSITENILHO  (OPMYJMPOBAaTH U  aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHHMSI, KJIacCU(pHUKAIMH, 0000MICHNS), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATUN (BBIICIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMHU);

OIIPEAEIIATD LI ACSITEIbHOCTH, 3a/1aBasl MapaMEeTPbl U KPUTEPUH MX JTOCTHIKEHUS, COOTHOCHUTH
pe3yNIbTaThl AEATENILHOCTH C TOCTABIEHHBIMHU LIENSIMH;

HCIO0JIb30BaTh OMOJOTMYECKHUE MOHATHS JUIsl 00bSICHEHNS (DAaKTOB U SIBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIC, JEAYKTUBHBIEC, IO AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOPEYHs B pPACCMATPUBAEMbIX SIBICHUSAX, (HOPMYIHpPOBAaTh BBIBOJABI M
3aKJIIOUEHNUS;

MPUMEHITh CXEMHO-MOJIEJIbHbIE CPEICTBAa JJsi MpEACTABIEHUS CYIIECTBEHHBIX CBSI3€H U
OTHOLICHMHA B H3y4aeMbIX OHOJOIMUECKHMX OOBEKTaX, a TakKe IMPOTUBOPEUYUH pPa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH pEICHUs MPoOJeMbl ¢ YYETOM aHadu3a HMMEIOLIUXCS MaTepUajbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATENbHOCTb, OLIEHUBAaTh COOTBETCTBUE pE3YyJIbTATOB LEISIM,
OLIEHHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOPJUHUPOBAaTh U  BBHINOJHATH pabOTy B  YCIOBUSIX pEalbHOrO, BUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIQJIETh HAaBbIKAMU y4eOHO-UCCIIEJOBATEILCKON M TMPOEKTHOW JesTeNbHOCTH, HaBbIKaMHU
paspeiieHusi mpoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IOHMCKY METOJIOB
peLIeHNs TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;

HCIIOJIb30BaTh PA3JIUYHbIE BHUIBl JACATEIBHOCTH 10 TMOJYYEHHIO HOBOIO 3HAHUA, €ro
MHTEPIIpETAINH, TPE0OPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUsIX, B TOM YUCIIE NPH CO3/1aHUU
y4eOHBIX U COL[UANBHBIX TPOEKTOB;

¢bopMHUpOBaTh HAayYHBIH TUI MBIIUICHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTMEH, KIHOYEBBIMH
MOHATUSIMHU U METOJIaMU;



CTaBUTh M (POpPMYIHpPOBaTH COOCTBEHHBIC 3aqayll B OOpa30BAaTEIBLHON JCATEIBHOCTH H
KU3HCHHBIX CUTYalUsX;

BBISIBJISATH IPUYUHHO-CIICICTBEHHBIE CBS3U M aKTyalM3UpPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
peleHusI, HaXOJUTh apryMEHTHI Ui J0Ka3aTelbCTBA CBOMX YTBEP)KICHHM, 3a]aBaTh MapaMeTpbl U
KPUTEPHUH PEIICHHUS,

aHAJM3UPOBATH MOJIYYCHHBIC B XOJI€ PELICHUS 3a7ayll pe3yJbTaThl, KPUTHUECKH OLEHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIIECTBIISITh IICJICHANIPABICHHBIN TIOMCK TIepeHOCa CPEJICTB W CIIOCOOOB JEHCTBUS B
npodeccHoHABHYIO CPeny;

YMETh MIEPEHOCUTDH 3HAHUS B O3HABATEIBHYIO M MMPAKTHUECKYIO 00JIaCTH )KU3HEACATEILHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOIX0/Ibl U PEIICHUS, CTABUTH MTPOOJIEMBI U
3aJ1auu, JTOMYCKAIOIINE allbTePHATUBHBIC PEUICHUS.

3) padora ¢ nunopmanmeii:

OPUECHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(DOpMAIUK (TEKCTE Y4eOHOTO OCOOUs, HAyYHO-
MOMYJISIPHO JTUTEpaType, OMOJIOTUYECKHUX CIIOBAPSX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MlHTEpHETE), aHAM3UPOBATh HHPOPMALIMIO PA3TMYHBIX BUIOB U (DOPM MPEICTABICHHS, KPUTHIECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEPOTHBOPECUHBOCTD;

dbopMyIHpOBaTh 3ampOChl M MPHUMEHSATh pPAa3IMYHBIE METOJBl TIPU TOUCKE H OTOOpE
Ouosiornyeckoil nHpopMau, HeOOXOIMMOH /7S BHIIOTHEHUS YUeOHBIX 3aa4;

npuoOpeTaTs ONBIT HWCIOJB30BAHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAaNbHYHO  (OpMy  MpeicTaBieHUS  OHMOJIOTHYECKOil
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

WCIIONBb30BaTh HAYUYHBIM SI3bIK B KA4yeCTBE CpEJACTBa Tpu paboTre ¢ OMOJIOTHYECKOU
uHboOpManMel: TMPUMEHATh XHWMHUYECKHe, (U3NYEeCKHe W MaTeMaTHYeCKHe 3HAaKd W CHUMBOJIBI,
¢dopmynbl, aOOpeBUaTypy, HOMEHKIATypy, HMCIOJIB30BaTh M  IMPeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HAIJISIIHOCTH;

BJIQJIETh HABBIKAMH PACIO3HABAHMS M 3alIUTHI HH(pOpMaIuu, nHPOPMAIMOHHON 0e301TacHOCTH
JMYHOCTH.

OBiaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMHU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX c(epax KHU3HH, aKTHBHO y4acTBOBATh B JTUAJIOTE HJIH
JMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/JaBaTh BOMPOCHI, BBHICKA3bIBATH CYKICHHS
OTHOCHTEJIFHO BBINIOJHEHUSI TpeaiaraeMoil 3ajauyd, Y4YMThIBaTb MHTEPEChl M COTJIACOBAHHOCTb
MO3UIMN APYTUX YIACTHUKOB JIMAJIOTA WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA OOINEHHS, TOHUMATh 3HAUYEHHE COIUAIBHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHHSI KOH(IUKTHBIX CHTYallMd, yMETh CMST4YaTh KOH(DIUKTHI W BECTH
MIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMHU OOIICHUS U B3aUMOJICHCTBUS, IIOHUMATh HAMEPEHUS IPYTUX
JIOACH, TIPOSIBIISATH YBAXKHUTEIBHOE OTHOIIEHHE K coOecelHUKY H B KOPPEKTHOH (opme
(bOopMyYITHPOBATH CBOW BO3PAKCHUS;

Pa3BEPHYTO M JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1eSITeJIbHOCTh:



IIOHMMaThb ¥ HCIOJb30BATh IPEUMYILECTBA KOMAHJHOW M HMHIUBUAYaAIbHOW pabOTHl IpH
peleHr OUOJIOTHYECKO Po0IeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHS TPYIIOBBIX (GOPM
B3aUMOJICICTBUS NPU PELICHUH YueOHOU 3a1a4H;

BbIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH € y4y€TOM OOLIMX HHTEPECOB MU
BO3MOXKHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOM AESTEIbHOCTH, OPraHU30BbIBATH U KOOPIAMHUPOBATH AEHCTBUS 110
€€ JNOCTHKECHMIO: COCTAaBJIAThH ILUIAH JEHCTBHUM, pacHpeNeisiTh pOJIM C y4ETOM MHEHHMHM YYaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXIOI'0 Y4aCTHMKA KOMaHJbl B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBAThb WJEH C IO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OgiajeHne YHMBEPCAJIBLHBIMHU PeryIsiTHBHBIMH 1eiCTBUAMM:

1) camoopranu3anus:

HCIOJIb30BaTh OMOJIOIMYECKUE 3HAHUSA IS BBISBICHUS IPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWI IEJIEBbIE U CMBICIOBBIC YCTAaHOBKH B CBOUX
JNEUCTBUAX M IOCTYIKaXx IO OTHOLICHHIO K JKMBOW IIPUPOJE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPY>KAIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISATh M03HABATENbHYIO J1€ATEIbHOCTD, BBISBIISTH IPOOJIEMBI, CTABUTh
1 GopMyNIHpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITENbHOCTH U )KU3HEHHBIX CUTYALINSX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEIIeHUs MpoOJIeMBbl C YYETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

pacipsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO MIMPOKOM ASPYAMLIMHM B Pa3HbIX 00JacTsIX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallusIM, BHOCHUTb KOPPEKTHBBl B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIa/IETh HABbIKAMU I103HABATEIbHOW pediieKCHMHM KaK OCO3HAHMsI COBEpIIAEMbIX JEHCTBUN U
MBICIMTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA, MCIOJIb30BaTh NMPUEMBI peduieKCuu A
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELLICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsi U IPYTHUX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPMHUMATHh MOTHMBBI M apIYMEHTBI JPYTHX IIPHU aHAIU3€E PE3YNIbTaTOB ACATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYroro 4eJI0BEKa.

IHNPEAMETHBIE PE3YJIbTATbBI



[IpenMeTHbie pe3yabTaThl OCBOEGHMSI colep:kaHus ydyeOHoro mnpeamera «buonorus» Ha
yrIIyOJNEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecredeHrne NpOoPHILHOrO OO0y4YeHHS OOYYaIOIIMXCS
ounonorny. OHH BKIIIOYAIOT: CHEIU(PUUESCKHE s OMOJIOTHHM HAyJYHBIC 3HAHHS, YMEHHUS U CIOCOOBI
JNEHCTBUM MO OCBOCHMIO, MHTEPIpPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUIBl JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUH U HMX NPUMEHEHHIO B PA3IUYHBIX YYEOHBIX, a TaKKe€ B pPeabHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHble pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3YUEHHUS.

[IpeameTHbie pe3ysbTaThl OCBOEHUsI yueOHOro mpeamera «buonorusi» B 10 Knacce NOKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MeCT€ W POJM OUOJOrMH B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUM 3aKOHOB MPUPOJBI U PELICHUU
npoOJeM PalMOHATIBHOTO MPHPOIOIONB30BAHMS, O BKJIAJ€ POCCHICKHX M 3apyOekKHBIX YYEHBIX B
pa3BUTHE OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraloIIue
OMOJIOTUYECKHEe TEPMHHBI W TIOHATHS (KW3Hb, KIJIETKA, OpPraHW3M, METadoJM3M, TOMeocTas,
CaMOpEeryJislus, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),
ouonornueckue teopun (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomHas
Teopus HacienctBeHHoctn T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOroo0Opasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHUil), 3aKOHbBI (€IUHOO0Opa3usi MOTOMKOB IIEPBOTO MOKOJIEHMS,
pacllerieHys], YUCTOThl TaMeT, HE3aBUCUMOTr0 HacienoBaHus I'. MeHens, roMOJIOrMuecKux psIoB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiosa), nmpuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMM METOJAMHM HAY4YHOTO I103HAHMS, MCIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCTIEOBAHUSX JKUBBIX 00BEKTOB (OMUCaHNE, U3MEPEHUE, HAOIIOIEHUE, DKCIIEPUMEHT);

YMEHHE BBIJIENISATh CYIIECTBEHHbIE IPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT U 3SYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, B TOM uucie OakTepuil, TpuOOB, pacTeHui,
KUBOTHBIX M YEJIOBEKAa, CTPOCHMsI OPraHOB U CHCTEM OpPraHOB PACTEHMMH, JKUBOTHBIX, UYEJIOBEKa,
MIPOLIECCOB KU3HEJEATEIILHOCTH, MPOTEKAIOIIUX B OpraHU3Max pacTeHUMU, >KMBOTHBIX M YEJIOBEKa,
OMOJIOrMYECKHX MPOILIECCOB: OOMeHa BeulecTB (MeTaboin3M), MpPEBpAIleHUs] SHEPrUH, OpOKEeHUs,
aBTOTPO(HOrO U TeTepoTpO(PHOro TUIOB MHUTAaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meilo3a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTAMOPHOHAIBHOIO PAa3BUTHUA, PA3MHOXKEHUS, WHIUBUIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOr€He3a), B3aUMOJICICTBHS '€HOB, FeTepo3uca, UCKYCCTBEHHOT0 0TO0Da;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXAY OpPraHOMJAMHU KIETKH U UX (QYHKIHUIMH,
CTPOECHHEM KJIETOK Pa3HbIX TKaHEH M WX (QYHKIUSAMH, MEXIy OpraHaMM M CHCTEMaMU OpPraHoOB Yy
pacTeHuil, )KUBOTHBIX M YEIOBEKa U UX (PYHKIHUSAMH, MEXKJY CUCTEMAaMU OPraHOB U UX (DYHKIMSAMH,
MeXIy dTanamMu oOMEHa BEIeCTB, dTalaMH KJIETOYHOTO IUKJIA U JKU3HEHHBIX IUKIOB OPraHU3MOB,
sTanamMu 3MOPUOHATIBLHOTO Pa3BUTHS, TEHOTHIIOM U (EHOTUNOM, (PEHOTUNOM M (haKTOpaMu Cpeibl
oOuTaHus;

YMEHHE BBIABIATH OTIMYUTENBHBIE IPU3HAKUA JKUBBIX CHCTEM, B TOM 4YHUCIIE PACTEHMI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKHUX IPYIIIL;

YMEHHUE pelIaTh OMOJIOTWYECKHE 3a]aud, BBIABISATH MPUYMHHO-CIEJICTBEHHBIC CBA3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TpOLIeCCaMU U SIBJICHUSMH, J€aTh BBIBOJBI M MPOTHO3BI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBITIOTHATH JTJAOOpaTOpPHBIE U MPaKTHUECKUE pabOThI, COOMI0IATh MpaBHiia MpU padboTe C
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;



YMEHHUE BBIJIBUTATh THIIOTE3bI, IPOBEPATH MX SKCIEPUMEHTAIBHBIME CPEIACTBAMU, (HOPMYITUPYSI
1eJIb UCCIICIOBaHMS, aHAJIM3UPOBATh MOJyYCHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE Yy4YacTBOBaTh B Y4E€OHO-MCCIIENOBATENILCKOW paboTe 1O OWONOTHH, JKOJOTUUA U
MEIUIMHE, TMPOBOJAMMOM Ha 0a3e WIKOJIbHBIX HAy4YHBIX OOIIECTB, M IYOJIMYHO IPEICTABIIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIUIX;

yYMEHHUE OIIEHWBATh ITHUECKUE ACTIEKTHl COBPEMEHHBIX HCCIEIOBAHUN B 00JacCTH OMOJOTHU H
MeIULUHBI (KIOHHUPOBAHUE, UCKYCCTBEHHOE OILIOJJOTBOPEHHE, HANpaBICHHOEC M3MEHEHHE T'€HOMa U
CO3JIaHKME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIICCTBJISITH OCO3HAHHBIM BhIOOp Oymymieid MpodecCHOHATbHON NESITEIbHOCTH B
obmactT OMOJOTMM, METUIMHBI, OMOTEXHOJOTMH, BETEPHHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MPOMBIIIICHHOCTH, YIIIyONSTh IO3HABATEIbHBIA WHTEpPEC, HANpPABICHHBI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIICH MPO(GEecCu M TPOJOJDKCHHUE OHOJIOTHYECKOro O0pa3oBaHUs B OpraHU3alHsIX
CpeaHero NpogecCHOHAIBHOTO M BBICIIIETO 00pa30BaHUsI.

[IpenmetHbie pe3ynabTaThl OCBOCHHUsI yueOHOro mpeamera «buonorus» B 11 knacce NOIKHBI
OTpaXkaTh:

C(OPMHPOBAHHOCTh 3HAHUK O MECTE M POJM OHOJOTMH B CHUCTEME CCTECTBEHHBIX HAyK, B
(OpMHUPOBAHUY COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B [IO3HAHUH 3aKOHOB ITPHPOJIBI U
pEIIEHNH 3KOJOTMYECKHX IMPOOJIEM YeJOBEYECTBA, a TAaKXKE€ B PEUICHWH BOIPOCOB PAIMOHAIHLHOTO
MPUPOJIONIONB30BaHNUA, U B (HOPMUPOBAHMHM IIEHHOCTHOTO OTHOUICHUS K MPHPOJE, OOIIECTBY,
YEJIOBEKY, O BKJIAJIe POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJE€Th CHUCTEMOH OHOJOTHMUECKMX 3HAHHWM, KOTOpas BKJIIOYACT OINpPENEeIeHUus Hu
MMOHWMAaHKE CYIIHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEPMUHOB M TIOHSATHIA (BHI, YIKOCUCTEMA,
ouocdepa), Omosornueckue Teopuu (dBoMrOLMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAash TEOPHs
sBomorun), yueHus (A. H. CeseprioBa — o myTsx U HampaBieHUsX sBostounu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reneruueckoro paBHoBecus JIkx. Xapau u B. BaiinGepra, 3apojsliieBoro
cxonctea K. M. Bbopa), mpaBuna (Munumyma lO. JIubuxa, SKOJOTHYECKOW MHPAMUJIBI YHEPTUH),
runote3sl (runote3a «mupa PHK» V. I'mnbepra);

YMEHHE BIaJeTh OCHOBHBIMM METOJaMM HAY4YHOTO IIO3HAHMS, MCIOJIb3YEeMbIMH B
OMOJIOTMYECKUX MCCIIeIOBAaHUAX KUBBIX OOBEKTOB M 3KOCHCTEM (OMUCAaHUE, U3MEPEHNE, HaOII0IeHHe,
HKCIIEPUMEHT), CITOCOOAMU BBISIBJICHUS U OIIEHKH aHTPOTIOT€HHBIX H3MEHEHHH B IPUPO/IE;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MTPU3HAKK: BHOB, OMOTEOIIEHO30B, IKOCUCTEM U Onocdepsl,
CTaOMJIM3UPYIOIIETO, ABIKYIIETO M Ppa3pbhIBAIOIIErO €CTECTBEHHOrO O0TOOpa, aIoONaTpUYecKOro u
CHUMITaTPUYECKOTO BHI000pa30BaHMsl, BIMSAHUS JABWKYIIMX CHUJI 3BOJIIOLIMU HAa TE€HO(POH MOIMYIISALUH,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cpelle OOWTaHUWs, YepeJOBaHHs HANpaBICHUN DBOJIOIHH,
KpPYroBOpOTa BEMIECTB M IMOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHUE YCTaHaBIMBATh B3aMMOCBS3M MEXIY MpOIlecCaMH 3BOJIIOLUH, JBUXKYIIUMHU CHIAMH
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U MPUCTIOCOOTIEHUSIMHI K HUM OpraHU3MOB;

YMEHHE BBISBISTH OTIIMYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, TPHUCIIOCOOIIEHHOCTh BUIOB K
cpene oOuTaHusl, A0MOTHYECKMX U OMOTHYECKIX KOMITOHEHTOB DKOCHUCTEM, B3aUMOCBS3€H OpraHN3MOB
B COOOIIECTBAX, AaHTPOIIOT€HHBIX N3MEHEHHUH B HKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOLIHE AapPryMEHThI, OWOJIIOTHYECKYI0 TEPMHUHOJIOTHIO H
CHUMBOJIMKY TSl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATHUYECKUX TPYIII, B3aHMOCBSI3U
OpPTaHU3MOB W CpeIbl OOWTaHUs, CJUHCTBA YEJIOBEYECKUX pac, HEOOXOIUMOCTH COXPaHCHUS
MHOT000pa3us BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIIECTBOBAHUS MPHPO/IBI U YEIOBCUECTBA,



YMEHHE pemarth OMOJIOTMYECKHE 3a/laud, BBISBISATH NPUYHHHO-CIICICTBEHHBIC CBSI3H MEKIY
UCCIIETyeMBIMU OHOJIOTUYECKUMHU TPOILIECCAMU W SIBJICHUSMH, JI€1aTh BBIBOJABI M TPOTHO3BI HA
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJIHSATH JIAOOPATOPHBIC U MPAKTUYECKUE paOdOThI, COOIIOIATh MPaBHiIa IPU padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh TUTIOTE3bI, POBEPATh UX IKCIEPUMEHTATBHBIMU CPEACTBAMH, (OPMYIUPYS
1[eJTh UCCIICIOBAHUS, AHATTU3UPOBATH MOJIYUCHHBIC PE3YJIbTAThI U IeTIaTh BBIBOIBL;

YMEHHE Y4YacTBOBAaTh B Yy4eOHO-HCCIICIOBATENBCKONH paboTe Mo OHOJOrHH, SKOJOTUU U
MEIUIMHE, TMPOBOJAUMONM Ha 0a3e WIKOJbHBIX HAy4YHBIX OOINECTB, M IYOJMYHO MPEICTABIIATH
MOJIy4E€HHBIC PE3YNIbTAThI HA YYCHUYECKHX KOH(PEPEHIIUSX;

YMEHHE OIEHUBATh THIIOTE3bI M TCOPHH O MPOUCXOKIACHUH >KU3HU, YEIIOBEKA U YEIIOBEYECKUX
pac, 0 IpUYMHAX, MOCICICTBUAX U CIIOCO0aX MpeIoTBpalleH s II00aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOP Oyaylied MNpodecCHOHANIBHOW AEATEIbHOCTH B
obiacTu OWOJIOTHH, DKOJIOTUH, MPHPOJIONOIL30BAHUS, MEAHUIUHBI, OWOTEXHOJIOTHUH, TICHUXOJIOTHH,
BETEPUHAPUH, CEILCKOTO XO3SHCTBA, IMHINEBON TMPOMBINUICHHOCTH, YTIyOJIsTh TO3HABATEIbHBIN
WHTEpEC, HANpPAaBICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH Mpodeccuu M MPOIOHKEHUE
Ouosiornyeckoro o0Opa3oBaHUS B OpPraHMU3AlUAX CPEJAHEro MPOPECCHOHAIBHOIO U BBICIIETO
o0Opa3oBaHMUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuUMHYECKasi OpraHu3amus KJICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OPraHU3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1
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13




11 KJIACC

HaunmenoBanue KoangecTBO yacoB
Ne JJieKTpOHHBIE (HU(PPOBBIE) 00pa3oBaTeIbHbIE
pa3eioB H TeM Kontpouabubie IIpakTHueckue
n/n Bcero pecypcbl
NPOrpamMMbl padoThI padoThbI
https://interneturok.ru/
http://biology-online.ru/
3apoxeHue 1 pasBuTHC http://www.bioword.narod.ru/
3BOJJIFOIIMOHHBIX
1 4 //bi
T — http://biodat.ru/
ouooruu http://faunaflora.ru/39/
https://interneturok.ru/
http://biology-online.ru/
M & .
2 HKPOSBOTHONMA H €€ 14 2 http://www.bioword.narod.ru/
pe3yIbTaThI
http://biodat.ru/
https://interneturok.ru/
M ¢ . .
3 AKPOIBOIIOTHA 1 €€ 6 http://biology-online.ru/
pe3yJIbTaThI
[Ipoucxoxnenue u
4 pa3BUTHE KU3HU HA 15 1.5 bio-ege.sdamgia.ru
3emie
5 I[IpoucxoxaeHue 10 1 https://interneturok.ru/



https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX
https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=http://www.bioword.narod.ru/&sa=D&ust=1604341088418000&usg=AOvVaw39AQiPd1z4x3azEQ_l9y3B
https://www.google.com/url?q=http://biodat.ru/&sa=D&ust=1604341088418000&usg=AOvVaw1T4MVm8sAZ5MraPp9KfWfo
https://www.google.com/url?q=http://faunaflora.ru/39/&sa=D&ust=1604341088420000&usg=AOvVaw0CMYEnbTXgKLT2C3aq21jc
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX
https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=http://www.bioword.narod.ru/&sa=D&ust=1604341088418000&usg=AOvVaw39AQiPd1z4x3azEQ_l9y3B
https://www.google.com/url?q=http://biodat.ru/&sa=D&ust=1604341088418000&usg=AOvVaw1T4MVm8sAZ5MraPp9KfWfo
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX
https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX

YCJIO0BCKA —
AHTPOIIOTCHE3

http://biology-online.ru/

DKOJIOTHSI — HayKa O
B3aMOOTHOIICHHSIX
OpPraHu3MOB U
HaJJOpraHU3MEHHBIX
CHCTEM C OKpYKaroIen
cpenou

OpraHusMmsl 1 cpeia
oOuTanus

0.5

1.5

http://www.iteb.serpukhov.su/scch/Educat.htm

https://interneturok.ru/

http://biology-online.ru/

10

OKOJIOTHSA BUAOB 1

MO YJIALNI

DKOJIO0THs COOOIIECTB.
OKOJIOTUUECKHE
CHCTEMBI

buocdepa — rinobanbHas
JKOCUCTEMA

12

0.5

0.5

http://www.iteb.serpukhov.su/scch/Educat.htm

http://www.iteb.serpukhov.su/scch/Educat.htm

http://www.iteb.serpukhov.su/scch/Educat.htm

11

YeoBek u
OKpY’Karotmas cpea

http://www.iteb.serpukhov.su/scch/Educat.htm

12

PesepBHOE Bpems

http://www.iteb.serpukhov.su/scch/Educat.htm

OBUIEE KOJIMYECTBO
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7.5



https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=http://www.iteb.serpukhov.su/scch/Educat.htm&sa=D&ust=1604341093731000&usg=AOvVaw1kkwpVra-6z29nW7rf9BLp
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX
https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=http://www.iteb.serpukhov.su/scch/Educat.htm&sa=D&ust=1604341093731000&usg=AOvVaw1kkwpVra-6z29nW7rf9BLp
https://www.google.com/url?q=http://www.iteb.serpukhov.su/scch/Educat.htm&sa=D&ust=1604341093731000&usg=AOvVaw1kkwpVra-6z29nW7rf9BLp
https://www.google.com/url?q=http://www.iteb.serpukhov.su/scch/Educat.htm&sa=D&ust=1604341093731000&usg=AOvVaw1kkwpVra-6z29nW7rf9BLp
https://www.google.com/url?q=http://www.iteb.serpukhov.su/scch/Educat.htm&sa=D&ust=1604341093731000&usg=AOvVaw1kkwpVra-6z29nW7rf9BLp
https://www.google.com/url?q=http://www.iteb.serpukhov.su/scch/Educat.htm&sa=D&ust=1604341093731000&usg=AOvVaw1kkwpVra-6z29nW7rf9BLp
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