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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo yaebHOMY TipenMety "buomnorus” (najee - OUOJIOTHS) Ha YPOBHE CPEIIHETO
obmiero ooOpazoBaHus pa3padboraHa Ha ocHOoBe DenepaibHOTO 3ak0HA OT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnuu mnperogaBaHus
yuebHoro npeamera «bHonorns» U OCHOBHBIX IMOJIOKEHUH (enepanbHOi pabodeld mporpaMMel
BOCITUTAHMSL.

Vueonsiii npeamet «buosorusy» yrinyonéaHoro yposus uzyuenus (10—11 knaccsr) siBisieTcst
OJIHUM U3 KOMIIOHEHTOB IpeameTHol obnactu «EcTecTBeHHO-HayuHble npeameTs». CoriacHo
nosnoxxkeHusiMm ®I'OC COO npoduiibHble ydeOHbIE MPEAMETHI, U3ydaeMble Ha YriayOlIEHHOM
YpOBHE, SBISIOTCA crnocoboM muddepennnanu oO0ydeHUsT Ha YPOBHE CPEAHETO OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpemHUM Mpo(hecCHOHABHBIM U BHICITUM 00pa3oBaHHeM. B To ke BpeMs KaKIbli U3
TUX Y4YEOHBIX MPEIMETOB JIOJKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pELIeHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajjay, CBA3AHHBIX C MpodopHueHTanueit
oOyyaronuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHOM, YKOJIOTHUEH, TICUXO0JIOTHEH, CTIOPTOM HJTH BOCHHBIM JICJIOM.

[Iporpamma o yueOHoMy npenmety "buonorus" gaér mpencraBieHue O LeIU U 3aJadax
n3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, OIpeeNsieT 00s13aTelIbHOe
(MHBapMaHTHOE) MPEIMETHOE COJepKaHHe, €ro CTPYKTYpUpPOBaHUE IO pasjesiaM M TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTebHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C Yy4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamme mo OHOJOTHH peain30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onarojaps 4emy poCcMaTpUBaeTCsl HAPaBICHHOCTh HA MOCIEAYIOIIee pa3BUTHE OUOJIOTHUECKUX
3HaHWUW, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
9KOJIOTHYECKOTO MBIIIJICHUSI, MPEACTAaBICHUIl O 3J0poBOM oOpa3e KU3HU, Ha BOCIIHUTAHUE
OepeXHOr0 OTHOIICHHS K OKpY’Karollel mpupoaHoil cpene. B mporpamme nmo 6Mojorum TaKxke
MOKa3aHbl BO3MOYKHOCTH ydeOHOro mnpeamera «buosorus» B peanusanuu TpeboBanuii ®I'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yJibTaTaM 0OydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOU AESITETbHOCTH OOYYaIOUIMXCS MO
OCBOCHHUIO COJEpKaHMsI OHOJOTHYECKOro 00pa3oBaHUSI HA YPOBHE CpelHero oOuiero
o0OpaszoBaHwUsI.

VYueOusiii npeamer «buonorus» Ha ypoBHE cpeAHero oOIiero oOpa3oBaHMs 3aBepIlaeT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJieHUE 3HAHUI
oOyuaronuxcs o >KUBOM MPHUPO I, OCHOBAX MOJIEKYJIIPHOU U KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU
U OWOJIOTMHM PA3BUTUSA, TE€HETHKH, CEJICKIIMH, OMOTEXHOJOTHH, ABOJIOLMOHHOTO YUYEHUS H
9KOJIOTHH.

Nzydenne yueGHOTO mpeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY O0yYaroIuXcs K HOCIeyIoLIeMy MOJy4eHHI0 OMOJIOTHYECKOTO 00pa30BaHMs B By3ax
W OpraHu3alusax cpeaHero mpodeccruoHaabHOro oOpa3oBaHus. OCHOBY €ro coJepKaHus
COCTaBIIsIET cHUCTEeMa OWOJIOTUYECKMX 3HAHWM, MOMYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/IeioB OHOJOTHM HAa YPOBHE OCHOBHOTO OOIMIETO
obpazoBanus, B 10—11 xmaccax 3Tu 3HaHMS TOTYYarOT pa3BUTHE. Tak, paCIIUPEHBI U YIITYOIEHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
Oo0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOJIBh30BATh KaK OPUEHTHUPBI IS
nociuenyouero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C



COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH O00YJaIONTUMUCS IPH U3YICHUH (PU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o y4deOHOMY mnpenmery "buosnorus" oTpakaer CHCTEMHO-
YPOBHEBBII M HBOJIONHOHHBIA MOAXOAbl K M3ydeHHIO Ouonoruu. COriacHO WM, HM3Yyd4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIUM OPTaHMYECKOT0 MHpa Ha 3eMie, COXpaHEHHs OWOJIOTHYECKOTO pPa3zHOOOpasHs
wraneTsl. Tak, B 10 Kiacce M3yd4arOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOW OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU U CENICKIMH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommuxcs 1Mo OOTaHWKe, 300J0TMH, AHATOMUH,
¢dusnonorum vemoeka. B 11 kmacce m3ydaroTcsl SBOJIOIMOHHOE Y4EHUE, OCHOBBI YKOJIOTHH U
yueHue o ouocdepe.

YueOHnplii mnpeamer «buosnorus» mnpusBaH OOECHEUUTh OCBOCHHE OOYyYaromIMMMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB U MpaBWi, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, 3KOCHCTEMBbl, O BbIAAIONINXCS
Hay4HBIX JOCTIKEHHSIX, COBPEMEHHBIX MCCIIEOBAHUSAX B OWOJIOTHH, MPHUKIAAHBIX aCHEKTax
Ouonoruueckux 3HaHuM. [ pa3BUTUS U MOAJEpKaHUS MHTEpeca oO0ydaromuxcsi K OMojoruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJAEPKAHUU MTPOTrPAMMBI 110
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPWMEW CTAHOBJICHHUS M PA3BUTHUS TOW WM WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyO€KHBIX YUEHBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb uzyuenus yue6Horo npenmera «buonorus» Ha yriyOia€HHOM YpOBHE — OBJaJCHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allMd >KHUBBIX CHCTEM
Pa3HOTo paHra v NpuoOpeTeHre YMEHHM HCTIOIb30BATh ITH 3HAHUS B (POPMHpPOBAHUM HUHTEpECA K
onpenenéHHoil obmacTu MpodecCHOHATBHOM NEATEeIbHOCTH, CBS3aHHOW C OHWOJIOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

Jloctmxenue 1enu u3ydeHus ydyebHoro npeamera «buonorus» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHuEeM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE 00YUYaIOLIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPUSIX, KOHIICTIIHMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBUIIaX, COCTaBIISIOMIMX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHpPa; O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX OMOJIOTMYECKHX CHUCTEM (KJIeTKA, OpPraHu3M, MOMYyMslus, BUJ, OHOreoleHO3,
6uocdepa); 0 BBIIAIOMINXCS OTKPHITHIX U COBPEMEHHBIX HUCCIIEI0BAHUAX B OUOJIOTHH;

O3HAaKOMJICHHE  OOydJaroImuxXcsi ¢  METOJaMU  TO3HAaHUA  KUBOW  IPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HAyK (MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJEKIIMH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJCOHTOJOTMH, OSKOJOTMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX HCCIeoBaHUil B jabopatopuu u B mpupoje (HaOmoJeHHe, H3MEpeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIeHUE OOYYaIOIIUMUCS YMEHUSIMHU: CAMOCTOSATEIbHO HAaXOJAWUTh, AHAIM3UPOBATH H
MCII0JIb30BaTh OMOJIOTUYECKYIO MH(POPMALIKIO; TIOIH30BATHCS OMOJIOTHYECKON TEPMUHOIOTUEHN 1
CUMBOJIUKOM; YCTAHABIUBATDH CBSA3b MEXK/IY Pa3BUTUEM OUOJIOTUHU U COLUATBHO-IKOHOMUYECKUMU
Y 9KOJIOTHYECKUMH TIPOoOIeMaMH YelIOBEUECTBA; OLIEHUBATH MOCIECTBUS CBOECH eI TENFHOCTH 110
OTHOLIEHUIO K OKpYKalolled MNpUPOJHONW cpele, COOCTBEHHOMY 3J0POBBIO U 3/I0pPOBBIO
OKPY)KAIOIIUX JIo/Iei; OOOCHOBBIBaTh M COONMIOAATH MeEpPbl MPOMUIAKTUKNA WHOEKIIHMOHHBIX
3a00JIeBaHMi, MpaBUja TOBEACHUS B NpHUpojae U obecrieyeHHs O0e30MacHOCTH COOCTBEHHOM
KUBHEJEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYAlMSIX MPHPOIHOTO U TEXHOTCHHOTO XapaKTepa;
XapaKTepH30BaTh COBPEMEHHbBIC HAYYHBIE OTKPHITHS B 00JIaCTH OUOJIOTHH;

pa3BuTHE Y 0Oy4aroIuXCcsi WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSIMU B OHOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHEeH OMOJIOTHUECKOTO HUCCIEeI0BaHMs, MPOBEICHUS



OKCMIEPUMEHTAIBHBIX HCCICAOBAHUM, pelIeHus] OWOJIOTMUECKUX 3a/ad, MOJAEIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U IPOIIECCOB;

BOCIIMTaHUE y OOYUYaIOMIMXCSI [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B IIEJIOM H K
OTHEeNbHBIM €€ OOBbEeKTaM | SBJICHUAM; (OPMHUPOBAHUE HKOJOTHYECKOW, TE€HETHYECKOM
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTreHne 00yJaroImUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOJIOTIOIE30BAHIN
(cobmoeHne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbI BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXpAaHEHHH COOCTBEHHOTO 3/I0POBBSI W 3/I0POBBSI OKPYXAIOIIUX JIONeH (COONMoaeHus Mep
npo¢durakTuku 3a00JIeBaHMiA, 0OecrieueHre 6€30MaCHOCTH KU3HEACATEIEHOCTH B YPE3BbIUANHBIX
CHTYalUsIX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIB30BAHHS OMOJIOTUYECKUX
3HaHUN U YMEHUN B IIOBCEIHEBHOM KU3HU;

CO3JaHME YCJIOBUH JUISI OCO3HAaHHOTO BbIOOpa OOYYaIOUIMMUCS HWHAWBHIYaIbHOM
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayolEeMy MpopecCHOHATLHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBbHBIMA HHTEpECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OO1ree yuCIIO YacoB, OTBEJIEHHBIX Ha M3y4eHHE OHOJIOTUM Ha YIJyOJIEHHOM YpOBHE
cpenHero o6Omero oopasosanusi, cocraniseT 204 gaca: B 10 kinacce — 102 vaca (3 yaca B Heielio0),
B 11 xmacce — 102 vaca (3 gaca B He/leIi0).

OT100p opranu3aMOHHBIX POPM, METOJIOB U CPENICTB OOYUCHHS OMOJIOTHH OCYIIECTBIISETCS
C y4€TOM CHeIU(HUKH €ro COJAepKaHUs W HANPABICHHOCTH HA TPOJIODKEHUE OHOIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATBEHOTO U BBICIIET0 00pa30BaHMUS.

OO6s13aTeNIbHBIM YCIOBUEM MpU OOy4yeHUU OHMOJIOrMHM Ha YriIyOJIEHHOM YpPOBHE SIBISIETCS
MPOBEJICHUE JTA0OOPATOPHBIX MW MpaKTHYeCKuX padoT. Takke ydacTtue oOydyaromuxcs B
BBITIOJTHEHUH IIPOEKTHBIX U y4eOHO-HCCIEI0BATENBCKUX paOOT, TEMATHKA KOTOPBIX OIPEAEsIeTCs
YUUTENEM Ha OCHOBE UMEIOIUXCSI MAaTEPHAIIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOIHBIX
YCIOBHIA.

COJEPKAHUE OBYYEHMUSA

10 KJIACC

CopepxaHue  MPOrpaMMbl,  BBIJEJICHHOE KYpCU8OM, HE BXOAUT B  MPOBEPKY
rocyfaapcTBeHHO# urorosoit arrecranuu (I 1A).

Tema 1. buojsiorusi Kak HayKa

CoBpemeHnHast 6uosorust — KoMIJIeKcHas Hayka. KpaTkas uctopust pa3BUTHs OHUOJIOTHU.
buonoruueckne Hayku W u3ydaemble UMHU TpobOiembl. DyHIaMEHTalbHbIC, MPHUKIATHBIE U
MTOMCKOBBIEC HAYYHbBIE UCCIIEOBAHMS B OMOJIOTHH.

3nauenue Ouosiorud B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBI
mupa. [Ipodeccuu, cszannbie ¢ Gnonorueil. 3HaueHre GMOIOTHUH B MPAKTUUYECKON 1eATEeIbHOCTU
YEeJI0BEKa: MEIUIMHE, CEJIbCKOM X031 CTBE, IPOMBILIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoncTpanuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunnet, XK. b. Jlamapk, Y. [lapBun, V. 'apseii,
I'. Mennens, B. U. Bepnaackumii, WM. II. IlaBnos, M. WN. Meunukos, H. U. Basunos, H.
B. Tumodees-Pecockuii, k. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabauiel u cxembl: «CBs3b OMOJIOTUU C IPYTUMH Haykamu», «CrucreMa OMOTOTHYECKUX

HayK».




Tema 2. 7KuBble cucTeMbl U X H3Y4YeHHE

JKuBbIe cuCTEMBI KaK MpeaMeT u3ydeHus: onosioruu. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb M YHNOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
HU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydMd JKUBBIX CHUCTEM: MOJICKYJSAPHbIA, KJIETOYHBIM, TKAaHEBBIH,
OpraHNU3MEHHBIM, MONYJIALIHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (OnoTeoeHOTUYECKHUIT ),
ounocdepusiii. IIpomeccsl, mpoucxoadne B KHUBBIX cucTeMax. OCHOBHBIC MPU3HAKH KHBOTO.
XKuznp kak ¢opma cymectBoBaHusl MaTepun. Hayku, n3ydaroniue )HUBblE€ CUCTEMBl HAa pa3HBIX
YPOBHSX OpraHU3alH.

N3yuenue xuBbix cucreM. Meroasl Ouosiornueckoi Hayku. Habmronenue, usmepeHue,
SKCIEPUMEHT, CUCTeMaTu3alnus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM MW HE3aBUCHUMOM
nepemeHHOM. IlnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnore3. Hynepas
runore3a. [lonsarue BeIOOpKHU U €€ AocTOBEpHOCTh. Pazdpoc B Ononornueckux naHHbIX. OneHka
JIOCTOBEPHOCTH MOJIyYEHHBIX pe3ysbTaToB. [IpHunHbBl MCKaXEeHUS Pe3ylbTaTOB IKCIEPHUMEHTA.
[ToHATHE CTaTHCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuibel 1 cxembl: «OCHOBHBIE TpPHU3HAKU JKU3HWY», «bHojornueckue cucTeMbly,
«CBONiCTBA KUBOU MaTepun», «YpOBHH OPraHU3ALNM KUBOU MPUPOIbD», «CTpOEHUE )KUBOTHOM
KJIETKN», « TKaH! )KUBOTHBIX», «CHCTEMBI OPTaHOB YEJI0BEYECKOTO OPraHu3Ma», «bHOreoneHos»,
«buocdepay, «MeTo1bl U3ydeHUsI JKUBOU MPUPOIBI.

OO6opynoBanue: 1abopatopHoe  oOOpyAOBaHUE I MPOBEACHUS  HAOJIOJICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckasi padora «/cnosp30BaHNE PA3IUYHBIX METOJOB NPU HU3YyYEHUU KUBBIX
CUCTEMM.

Tema 3. buoJiorusi KJIeTKu

Knerka — cTpykTypHO-QyHKITMOHATBHAS €IWHUIIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pab6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. llIneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTtoapl MOJICKYJISIPHOH M KICTOYHOW OHOJIOTMHM: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOJ  MEUYEHBIX aromMoB, auddepeHnuanbHoe eHTpUudyrupoBaHue,

KyJbTUBUPOBAHUE KJIETOK. M3yuenue QuxcuposanHvix K1emox. DJIeKTpOHHAs
MHUKpOcKonus. Kongokanvras mukpockonus. Bumanvrnoe (npusicusHennoe) uzyuenue Kiemox.
JdeMoHcTpanun

[optpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOM», «McTopus
Pa3BUTHUS METOJ0B MHUKPOCKOITHI.

OO06opy/ioBaHUE: CBETOBOMH MHKPOCKOTI, MHUKpPOIIpPENapaThl PAaCTUTEIbHBIX, >KUBOTHBIX H
OaKTepPHAITBHBIX KJIETOK.

IIpakTuueckas pa6ora «/I3ydeHne MeToJ0B KIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nupdepenmansrHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHUMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIIbTPaMUKPOJIEMEHTBI. Boja u e€ poib
KaK pacTBOpUTENS, peareHra, ydacThe B CTPYKTYPUPOBAHMM KIETKH, TEIIOPEryIsalUN.
MuHepanbHbI€ BEllleCTBa KJIETKH, UX OMoJoruyeckast poib. Pojib KAaTHOHOB M aHHOHOB B KIJIETKE.

Opranunyeckue BellecTBa KiIeTKU. buonornueckne noanMepsl. beiaku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBuunas crpyktypa Oenka, MenTHAHAs



CBsA3b. BTOpuuHas, TpeTuuyHas, 4eTBepTUYHAas CTPYKTypbl. JleHaryparus. CBolicTBa OENKOB.
Knaccugukamus 6enkos. buonornueckue QyHKIN 0eKoB. [Ipuonsi.

VYraeBonasl. MoHOCaxapuabl, IUCAXapHbl, OJUTOCAXapHIbl U mosimcaxapuabl. OOmuit
IUTAaH CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yrieBoAoB. buonornyeckue QyHkumun
YTJIEBOJIOB.

Jlummael.  'mapodunsHO-TUAPOGOOHBIE  cBOMcTBa.  Kilaccmdukanus — TUMHIOB.
Tpurmuuepuasi, pochoaunuasl, BOCKH, ctepouisl. bruonorndyeckue Gpynkmun munuaoB. O0mue
CBOMCTBa OMOJIOTMYECKMX MEMOpaH — TEKy4YecTb, CIIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenue HykienHOBBIX KHCIOT. HykiaeoTusl.
[Mpunnun komiuiementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoifHas crmpaib.
Mectonaxoxaenue u ouonorunueckue pyuknun JHK. Bunet PHK. ®ynxinun PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBs3u B Mosiekyie AT®. buonorudeckue
¢byakuun  AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIMU B  KJIETKe. /pyeue
HYyK1eo3uompugochamol (HT®). CexBeHupoBaHue JHK. Memoowt 2EHOMUKU,
MPAHCKPUNTNOMUKY, NPOMEOMUKU.

CrpykrypHas Ouosiorusi: OMoOXUMHUYECKHE UM OMO(PU3NYECKHUE HCCIIEeI0BAaHUSI COCTaBa U
MIPOCTPAHCTBEHHON  CTPYKTYphl —Ouomoliekyn. Moodenuposanue cmpykmypol U @QYHKYui
OUOMONEKYN U UX KOMHIeKco8. KomnvromepHulil OU3atii u opeanuyecKuti Cunme3 OUOMONIEKYI U Ux
HEenpupooHbvLX AHAI0208.

JdeMoHcTpanuun

Ioprpertsr: JI. [onunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep,
C. Ilpy3unep.

Jlnarpammel: «Pacnpenenenye XMMHYECKMX 3JIEMEHTOB B HEXHUBOM  IPHUPOAC»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuiel u cxembl: «[lepuonnyeckas TabiauIa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYNbl BOJBD», «BemectBa B cocTaBe OpraHusmoB», «CTpoeHue MOJIEKYNbl Oenkay,
«CTpyKTYpBl O€IKOBOW MOJIEKYIbD», «CTPOCHHE MOJEKYJ YrieBOI0B», «CTpOoeHHE MOJIEKYI
munuaoBy, «HykiienHoBbIe KUCIOTBDY, «CTpoeHrne MOJEKYIbl ATD.

O6opynoBaHue: XuMu4eckas mocya u 00opy1oBaHHe.

Jla6opaTopHasi padora «O0HapyxeHre OETKOB € IOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JladopaTopHas padora «/ccneqoBanue HyKIIEMHOBBIX KUCIOT, BBIIECIECHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne n pyHKIIUN KIETKH

Tumer K1eTOK: dyKapHOTHUYECKas M Mpokapuotuueckas. CTpyKTypHO-(pYHKIMOHAIbHBIC
00pa3oBaHuUs KICTKH.

CTtpoeHne mpoKapuOTHYECKOH KieTku. KiletouHas creHka Oakrtepuil M apXxeil.
Oco0OeHHOCTH CTPOEHHS TeTepOTPOPHON U aBTOTPO(DHOMN MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenne U pyHKIIMOHUPOBAHHUE dyKapHOTHUECKOH KieTku. [Inasmarnyeckas meMOpaHa
(mnazmanemma). CTpykTypa mia3MaTHyeckoil MeMOpaHbl. TpaHCHOPT BelIECTB 4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIM (nuddysus, oOnerdyéHHas nuddys3us), aKTHBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopT). [lomynponunaemocts mMemOpanbl. PabGorta
HaTpUI-KaJMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (aronuro3. Jk3ouuto3. Kierouynas cTeHka.
CrpykTypa 1 (yHKLIUHU KIETOYHONW CTEHKH PACTECHHM, TPHOOB.

Hutormasma. Lurtozomns. Lutockener. [BwkeHue nurtoriasmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOUAbI KJIeTKH: ’HAomIazmarndeckas cetb (DIIC), anmapar [Nonbmxu,
JM30COMBI, MX CTpoeHHe U (PYHKIUH. B3auMOCBA3b OJHOMEMOpPaHHBIX OPTaHOMJIOB KIIETKH.
CtpoeHue TpaHYISIpHOTO peTUKyiayMma. Mexanusm Hanpaenenus 6enxkoe 6 OIIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTe3  KJIeTOYHBIX  MeMOpaH. ['magkuii  (arpaHynsipHbIil)



SHJIOTIA3MaTHUeCKuil peTukynym. CekpetopHast ¢yHkuus anmapata [ombmxu. Moougurayus
benkos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onv0dxcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbiX KieTok. Kiterounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHouAbl KIETKU: MHUTOXOHJpPUH, IIACTUJBL. [Ipoucxodrcoenue
mumoxonopuit u naacmud. Cumbuocenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMU  MUTOXOHAPHA W TutacTuA. llepBUYHBIE, BTOPUYHBIE H CJIOXHBIE IJIACTHIBI
(OTOCHHTE3MPYIOIIUX DYKapUOT. XJIOPOILJIACTBI, XPOMOIUIACTBI, JIEWKOIUIACTBHI  BBICIIUX

pacTeHui.

HememOpanubie opranou sl kiietku CtpoeHre u QyHKIIUU HEMEMOPaHHBIX OPraHOWIOB
KJIETKH. PuGocomel. IIpomescymounvie  guramenmsi.  MukpoduiaMeHTsl. Akmunogvle
Mukpoghunamenmosi.  MBIIICUHbIE  KICTKH. AKMUHOBblE — KOMNOHEHMbl  HeMbIULEUHbIX

knemox. MukpoTpybouku. Kierounsiii nuentp. CTpoeHrne U JBUKEHHE KTYTUKOB M PECHHUEK.
Muxkpotpy6ouku ruToriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie 6enxu.

Anpo. O6onouka sapa, XpoOMaTHH, KapHoIUIazMa, SJPBIIIKHA, UX CTPOCHHE U (DYHKIUH.
SAnepusiii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmojokKeHHEe XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. belku XpoMaTUHa — TUCTOHBI. J[unamuka SA0epHOU
0001104KU 8 Mumose. HoepHulil mpancnopm.

Knerounsie BxmroueHus. CpaBHUTENbHAas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTuTenbHOM, KUBOTHOM, TPHUOHOI).

JdeMoHcTpanuun

IMoprpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl u  cxembl: «CTpoeHHE SJYKApUOTHUECKOW KIETKH», «CTpoeHue KUBOTHOM
KIeTKW», «CTpOEHHUE paCTUTENBHON KIETKW», «CTpOEHUE MUTOXOHAPUNY, «SAapo», «CtpoeHne
MIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOI MHUKPOCKOI, MHKpPOIpENnaparbl PacTUTEIbHBIX, KMUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JladopaTopHas pa6ora «/3ydyeHne cTpoeHus KIIETOK pPa3IMYHbIX OPraHU3MOB.

IMpakTnyeckas pa6ora «/3ydyeHue CBONCTB KIETOUHON MeMOpaHbD».

JlabopaTopHas padora «/cciaenoBanue miasMoan3a U AEIUIa3MOJIN3a B PACTUTENbHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydyeHne ABMKEHHS LUTOILIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NPeBpallleHNe JHEPTUM B KJIeTKe

AccUMHIISIIIASA U TUCCUMWISIASA — JJBE CTOPOHBI MeTaboau3Ma. TUIbl 0OMEHa BEIECTB:
aBTOTPO(DHBIN U reTepoTpO(HBIN. YUyacThe KUCIOpoaa B OOMEHHBIX POIIECCaX. DHEPreTHYECKOEe
obecrieuenne kietku: npespamienne AT® B 0OMeHHBIX nporieccax. PepMEeHTATHUBHBINA XapaKkTep
peakuuii KieToyHoro meradonan3ma. @epMeHThI, UX CTPOCHHUE, CBOMCTBA M MEXaHHU3M JICHCTBUSI.
KodepmenTsl. OTinunst GepMEHTOB OT HEOPraHMYECKUX KaTaU3aTopoB. belku-akTuBaTopsl U
OeNKU-UHTHOUTOPBL.  3aBHCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX pPEAKIUi OT pa3IuYHBIX
(bakTOpOoB.

IlepBUYHBIN CHHTE3 OpPraHMYECKUX BeIIeCTB B KieTke. PoTocuHTE3. AHOKCUCEeHHbIU U
OKCUueeHuwlll  pomocunmes 'y  baxmepuii. Ceemocodupaiowue nueMeHmsl U  NUSMEHMbl
peakyuonrozo yeumpa. Ponb ximopomnactoB B mpoiiecce GoTocuHTe3a. CBETOBas U TEMHOBas
¢azel. @omoovixanue, Cs., Cs-u CAM-muner pomocunmesa. IIpoayKTUBHOCTH (OTOCHHTE3A.
Bnusinue pa3nuuHbeIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHnTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPU(PHIUPYIOIINE
OakTepuu, keae300aKTepun, cepoOaKkTepru, BOJOPOAHbIE OaKTeprH. 3HaYeHNE XeMOCHHTE3a.

AnaspoOHble opranu3mbl. Bunel 6posxenus. [TpoxykTsl OpoxkeHHs U UX UCHOJIb30BAHUE
YeJI0BEeKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI KaK OOBEKThl OHMOTEXHOJOTMM W BO30yIUTENH
00J1e3HEH.



AdpoOHBIE OpraHu3Mbl. JTalbl dHEPreTHdeckoro oobmeHa. IloAroToBUTENBHBIN ATall.
['mukosn3 — 6ECKUCIOPOIHOE PACIIEIICHUE TIIFOKO3BI.

Buonornyeckoe OKuCIIEHHE, WM KJIETOYHOE JIbIXaHue. PoJib MUTOXOHPHI B MpoIeccax
OMOJIOTUYECKOTO OKHUCIICHUS. [Muxnnueckue peakuuu. OxucnurenpHoOe
dbochopunupoBanue. Juepeus membpanno2o epaduenma npomonos. Cunmez AT®@: paboma
npomonnot AT®-cunmasvl. llpeumymiecTBa a’poOHOTO IMyTH OOMEHA BEMIECTB MEpen
aHa3pOOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO 0OMEHa.

JdeMoHcTpanuu

Hoptperst: [Ix. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabauier u cxembl: «@OTOCUHTE3Y, «IJHEpreTudeckuii oOMen», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHme: CBETOBOI MUKPOCKOII, 000pYIOBaHUE ISl TPUTOTOBIICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopuasi padora «/3yueHue KaTaauTHUECKONW AaKTMBHOCTH (EepMEHTOB (Ha
MIpUMEpPe aMUITa3bl WIH KaTajia3bl)y.

JlabopaTopuasi pa6ora «/3yueHue (epMEHTAaTHBHOIO pACHICIUIEHUS MEepOKCUAA
BOJIOPO/JIa B PACTUTEIIBHBIX U )KHBOTHBIX KJIETKAX).

JladopaTopHasi padora «CpaBHEHHE POIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

Jla6opaTopHasi padora «CpaBHEHHE MTPOLECCOB OPOKEHUS U JBIXAHUSD).

Tema 7. HacieacrBenHasi uHpopMauus U peajau3anus eé B KJIeTKe

Peaknun matpuuHoro cuntesa. [[puHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MAaTPUYHOTO
cuHTe3a. Peanmmsamms HacnenactBeHHOW wuH(opmanuu. ['eHeTHYeCKHMid KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuudblid cuaTe3 PHK. [IpuHUMOB TpaHCKPUNIIMK: KOMIUIEMEHTAPHOCTb,
AHTUMNAPAUIETBHOCTh, ACUMMETpUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka. YcmoBust
onocunTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Poib pubocoM B OnocuHTE3€e OelKa.

Cospemennvie npeocmasgienus o cmpoenuu 2eHog. Opranuzanys reHoMa y IpoKapuoT U
9yKapuoT. Perymsiuus akTUBHOCTM TeHOB y mpokapuotr. [mmnore3a omepona (. XKako0,
XK. Mano). Monekynspusvie mexanusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius 0OMeHHBIX MpolieccoB B KieTke. Kiietounslit romeocTas.

Bupycel — Hexiierounbie (popMbl KU3HU M 00urarHele napasutbl. CTpoeHHe IPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, Oakrtepuodaros. Kusnennvii yuxn [HK-cooepocawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

Bupychbie 3a0oneBanHusi 4enoBeKa, KHUBOTHBIX, pactenuil. CIINIA, COVID-19,
COILIMANIbHBIE U MEULIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmezpayus u ananuz 6onvuiux maccusos («bigdata») cmpyxmypHuix
buonoeuveckux oanHvlx. Hanomexnonoeuu 6 buonozuu u meouyute. Ilpoepammupyemoie ¢yHxkyuu
oenkos. Cnocobvl 00cmasKu 1ekapcms.

JdeMoncTpanuu

Hoptperst: H. K. Konbuos, JI. . UBanoBCkui.

Tabmuiel  u cxeMmbl: «buocunTes Oenkay, «l'eHeTmdeckuii Kom», «Bupycs,
«bakTepuodarmy.

IIpakTnuyeckas padora «Co31aHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN UK KJIETKH



Knerounsrii muki, ero mepwoabl u perynsuus. Mutepdaza m muro3. OcobeHHOCTH
poreccoB, mpoTekaronmx B uaTepdase. IloaroroBka kieTku K AeneHuto. [IpecuHTeTrueckuii
(MOCTMUTOTUYECKUI), CHUHTETUYECKMM M IOCTCUHTETUYECKUH (IPEMUTOTUUYECKUI) MEPUOJIbI
uHTEep(ha3bl.

Marpuunsiii  cunre3 JHK —  pemmukanusa. [lpuHnmnsr  permmkanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3M
permukannu JJHK. Xpomocomer. Ctpoenue xpomocom. Teromepsl u TenoMmepasa. XpoMOCOMHBIM
Ha0Op KJIETKH — KapuOTHIl. [IUIIOMIHBIN M ramiougHbIii HAa0Opbl XpoMocoM. ['omMooruuHbIe
XpoMocoMBl. [10710BbIE XPOMOCOMBI.

Jenenue xnerku — Muto3. CTajuum MUTO3a U MPOUCXOJIIME B HUX IpoLecchl. THIIBI
muTo3a. Kapuoknnes n nutokunes. buonoruueckoe 3HaueHHEe MUTO3A.

Perymsimust MuTtoTHYECKOro IuKiIa KieTkd. IIporpammupyeMas KieTouyHash rudenp —
aromnTo3s.

Knetounoe siipo, XxpoMocoMbl, GyHKIIMOHAIbHAsi TeHOMUKA. Mexanuzmbl nponughepayuu,
oughepenyuposxu, cmapenus u eubenu kiemox. «L{ugposasn knemrka» — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabmuibl u cxembl: « KU3HEHHBIM MUK KIETKH», «MuTo3», «CTpOCHHE XPOMOCOMY,
«Permmukarus JIHK».

O6opynoBaHue: CBETOBOI MHKPOCKOT, MUKpompenaparbl: «MuUTo3 B KJIE€TKaxX KOpelKa
JTyKa».

JlaGopaTopHasi padota «/3ydeHre XxpoMoCOM Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTopuasi pa6ora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MHUKpOIIpEnapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJHOKIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIbHOCTH OTHOKICTOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKIIETOYHbIE BOJIOPOCIH, Apyrue npotuctel. KoloHunanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeli MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CHCTEMbI OPraHOB.
Opranusm Kak euHoe enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBbHBIX TKaHEW: o0OpazoBaTelbHAs, MOKPOBHAs,
MIPOBOJIAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOCHHUS, (PYHKIUN U PaCIOIOKEHHS
TKaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX W 4YeloBeKa. THUIbl JKUBOTHBIX TKAHEW: SHUTENIHAIIbHAS,
COEIMHUTENIbHASA, MbIlIeuHasi, HepBHAs. OCOOCHHOCTH CTpOEeHHs, (PYHKIMI U pacroyIOKEHUS
TKaHEe! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHbIe U reHepaTUBHBIE OpraHbl pacTeHnil. Opranbl ¥ CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPTaHOB.

Omnopa Tena opranusmMoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbl COETUHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. JIBWKeHHEe OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBO€, pEeCHUYHOEe. J[[BI)KEHHE MHOTOKJIETOYHBIX PACTeHHWl: TpPONMU3Mbl WU HACTHUH.
JIBuKeHHe MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Mutranune opranu3moB. [lornoimienne BOAbI, YIIIEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. I[lutanue >XUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.



[Iutanue 1MO3BOHOYHBIX XUBOTHBIX. OTHENBI NUIIEBApUTENbHOIO Tpakra. [lumeBapurenbHbie
xkenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuit. [Ipixanne :xuBoTHBIX. Juddy3us ra3os yepes
MIOBEPXHOCTh KJIeTKU. KoxkHoe napixaHue. JlprxarenbHas MOBEpXHOCTh. JKabepHoe U JEroyHoe
IbIxaHue. JIpIxaHMe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCIOKHEHUE
CTpO€HHUSl JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHasi cucTeMa 4YeloBeKa. MexaHu3Mm
BEHTUJISIUM JIETKUX y NTUL U MJIeKonuTaromux. Perynsanus apixanus. JlpixareabHble 0ObEMBI.

Tpa"cnopr BemecTB y OPraHM3MOB. TpaHCHIOPTHBIE CHCTEMBI pacTeHMid. TpaHcmopt
BELIECTB Y )KUBOTHBIX. KpoBeHocHas cucteMa u €€ opranbl. KpoBeHOCHas cucTeMa O3BOHOYHbBIX
KUBOTHBIX M uenoBeka. Cepiile, KpOBEHOCHbIE cOCyAbl U KpoBb. Kpyru KpoBooOpalieHus.
DOBOJIIOLMOHHBIE YCJIO)KHEHUS CTPOEHMSI KPOBEHOCHOM CHUCTEMBI I03BOHOYHBIX >KMBOTHBIX.
PaboTa cepana u e€ perynsmusi.

Beinenenne y opranuzMoB. Belnenenue y pacteHuid. BelneneHne 'y JKMBOTHBIX.
CoxkpaturenbHble Bakyosd. Opransl BbaenaeHus. OuinbTpaiiys, cekpenus 1 00paTHOE BCachIBaHUE
KaK MEXaHU3Mbl paboThl OpraHoB BbeieHUS. CBs3b TMOJOCTH Tella C KPOBEHOCHOW U
BBIJICNIUTEIIBHON cHCTeMaMHu. BpijeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [louku.
Crpoenue u ¢pyHkunoHupoBanue HeppoHa. OOpa3zoBaHHE MOYH Y YEIIOBEKA.

3amuTa y OpraHM3MOB. 3allMTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
LHCTHI MMPOCTENIIMX. 3aUTa Y MHOTOKIETOUHBIX pacTeHnil. Kyrtukymna. CpencTsa nacCuBHOU U
XUMHUYECKOU 3a1UTEl. DUTOHIIUEL.

3aiuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X MPOU3BOIHBIE. 3alllUTa OpraHu3Ma
or OonesHedl. MmmyHHas cucrema denoBeka. KIleTOUHBII W TyMOpPadbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeTr€HHbI  cnenuduyeckuidi UMMyHUTET. Teopuss KJIOHaJIbHO-
cenektuBHOro nmmyHnurera (I1. Dpaux, @. M. Bepuer, C. Tonerasa). BocnanurensHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO KIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PasgpaxxumocTte M perymsinuss 'y OpraHu3moB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxumMocTs U perynsiuus y pactreHuil. POCTOBBIE BeliecTBa M MX
3Ha4YEHHUE.

HepBHas cucrema u pedriextopHas perynasuus y >KUBOTHBIX. HepBHas cucrema u eé
OT/EJbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl y KUBOTHBIX. OTAeibl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBHbie u
YCIIOBHBIE pe(IeKCHI.

'ymMopanbHas perynsiuus ¥ SHAOKPUHHAs CHCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHIOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBue ropMoHOB. B3auMOCBsA3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucreMa.

JdeMoHcTpanun

[loprper: N. I1. I1aBnoB.

Tabnauiel 1 cxembl: «OHOKIETOYHbIE BOJAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocrelimue», «Opranbl UBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHuiD,
«KopneBbie cucrembr», «Ctpoenue crednsn», «CTpoeHHE ITUCTOBOM IUIACTUHKWY», «TkaHU
KUBOTHBIX», «Ckener uenoBekay, «llummeBapurensHas cucrema», «KpoBeHOCHass cucremar,
«/IpixaTenpHas  cucreman, «HepBHas cucrema», «Koxa», «MplieyHas cucTeMay,
«BoergenurenbHas cucreMa», « QHIOKpPUHHAsA cucTeMay, «CTpoeHue Mpluis», «MMyHUTETY,
«KumeynononoctHele», «CxeMa NMUTaHUs pacTeHUi», «KpoBEHOCHbBIE CHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruipb», «CTpoeHHEe IIaHapun», «BHyTpeHHee CTpOeHHE JI05KJIEBOTO
yepBsi», «HepBHast cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cucrema nruny, «HepBHass cuctema MIEKOMMUTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pediexey.

OO6opynoBaHue: CBETOBOM MUKPOCKOT, MHUKpPOTpenapaThl OJHOKIETOUHBIX OPraHU3MOB,
MUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbBIE
9K3EMIUIAPHl KOMHATHBIX pacTeHuil, repOapuu pacTeHHI pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl




KUBOTHBIX, CKEJICThI TTO3BOHOYHBIX, KOJUICKIIUU OSCIIO3BOHOYHBIX )KHBOTHBIX, CKEJIET YEIIOBEKA,
o0opynoBaHue ISl JEMOHCTPAIIMH TOYBEHHOTO U BO3IYIITHOTO MATAHUS PACTCHUMA, PACIICTIIICHUS
KpaxMaia u 0eiKoB moj AeicTBUEM (pepMEHTOB, 000PYI0BaHUE IS JEMOHCTPAIIUU OIBITOB 110
U3MEPEHHUIO0 JKU3HEHHOM EMKOCTU JIETKMX, MEXaHHW3Ma JbIXaTEJbHBIX JBUKEHHUI, MOIEIU
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3ydueHue TKaHel pacTeHUI».

JlabopaTopHasi padora «/3ydueHue TKaHEeH KUBOTHBIX».

JlabopaTopHas pa6ora «/3ydyeHne OpraHoB IBETKOBOT'O PACTEHU».

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPraHNU3MOB

DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIIF04asi BEreTaTUBHOE) M MOJIOBOE. Bupl
0€ecI10J10ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIIALU, (pparMeHTaus, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [losnoBeie kieTku, wnnm ramersl. Meio3. Craauu Meiosa.
[ToBenenne xpomocom B Menose. KpoccnHrosep. buonornyecknii ¢MbICI Me03a U TOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHes y KuUBOTHBIX. IloyioBbIE  Keme3bl.
OO0pazoBaHue W pa3BUTHE TOJOBHIX KieToK. CrepmaroreHe3 u ooreHe3. CTpOeHHE MOJOBBIX
KIIETOK.

Om010TBOPEHNE W AMOPHUOHATLHOE Pa3BUTHE JKUBOTHBIX. CTIOCOOBI OTUIOJOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOoe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOJIOTHS — HAayKa O Pa3BUTHH
opranu3mMoB. Mopghozenesz — o0na uz enasnvix npodem smopuonoeuu. Konyenyus mopgoeenos u
mooenu mopgoeenesa. Craguu SMOpHOTeHe3a )KUBOTHBIX (Ha mpumMepe Jsarymikn). J{pobienue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepmuHuposanHoe oOpobrenue. bracmyna, munvi
onacmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOTHUTAIOIINX. 3apOBIIIEBhIE JUCTKUA (TacTPYIISIns).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anmHOE BIMsSHHUE 4YacTel
pa3BHUBAIOIIETOCS 3apo/iblilia (AMOpHOHANIbHAS MHIYKIINS). 3aKJIa/IKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysibTaT UepapXuyeckux B3auMOJICHCTBUI reHOB. BiusiHue Ha sMOpHOHaANbHOE pa3BUTHE
pa3nuyYHbIX (DAKTOPOB OKPYKAIOIIEH CPeJIbl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHblil nepuoxa. Ilpsmoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y OECO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHuEe MPSMOTO W HEMPSMOTO Pa3BUTHUS, UX PACIHPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M uenoBeka. llepnoabl OHTOreHesza yesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3smHokenue u pasButue pactenuil. ['ametrodur u crnopodur. Meiio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meiosza. l'ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEryasuu OHTOT€HEe3a Y PACTCHHUM U dKUBOTHBIX.

JdeMoncTpanuu

Hoptpersl: C. I'. HaBamwun, X. [lIneman.

Tabnuiel u cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIBI 6ECMOIOT0 Pa3MHOKEHHS,
«Pa3MHOXKEeHHE XIaMUIOMOHaAb», «Pa3sMHOXkeHHe oSBrieHbl», «Pa3MHOXKEHUE THAPBIY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe SULEKIETKH M CIEPMaTO30UAd»,
«OCHOBHBIE CTaJIUU OHTOreHe3a», «[IpsMoe u Henpsimoe pa3zBuTHe», «Pa3BUTHE MaICKOTO JKyKay,
«Pa3Butne capanum», «Pa3BuTue mATYIIKM», «JIBOITHOE OIUIOAOTBOPEHUE Yy IIBETKOBBIX
pactenuii», «CTpoeHHE CeMSH OTHOJOJBHBIX U JBYAOJBHBIX pacTeHUi», «KU3HEHHBINH HUKI
MOPCKOU KamyCThI», « KU3HEHHBIH UK MXay, «KU3HEHHBIN UK MAMOPOTHUKAY, «KU3HEHHBIH
LUK COCHBI.




O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENapaThl IMIIEKJIETOK U CIIEPMATO30U 0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHass pabora «/3ydeHne CTpo€HUs IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTHyeckasi padora «BbIsBICEHHE NPU3HAKOB CXOJCTBA 3apOJBIIIEH ITO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi padora «CTpo€HHE OPraHOB PA3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Hctopust craHOBIEHHS W pa3BUTHA TeHETUKM Kak Haykd. Paborter I'. Menpens,
I'. ne ®puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4EHBIX B pa3BUTUU TeHeTuKU. Pabotel H.
K. KomnbnoBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATUS U CUMBOJIbL. ['OMOJIOIrMUHBIE XPOMOCOMBI, AJJIEIbHbIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN TNPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JUHUS, THOpUAbI, TeHOTHN, (eHoTur. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKH, MOJIEKYJISIPHO-T€HETUYECKHH.

JdeMoHcTpauuu

Hoptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsro, H. U. BaBuios, A.
H. benozepckwii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckmuii.

Tabauie! u cxembl: «MeTo bl TeHETUKNY, «CXEeMbI CKPELTUBAHUS.

JladopaTopHasi padota «/[pozoduina kak 00bEKT FeHEeTHYECKUX UCCIEI0BAHMID).

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBbrii 3akoH MeHaenss — 3aKoH eAUHOOOpa3us
ruOpUIIOB TEepBOTO MOKoJieHus. [IpaBwio momuuupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyeHus mpusHakoB. [{uTosornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHamuzupyromiee  ckpemuBaHue.  [IpoMexyTOuHbBI ~ XapakTep  HacCJEeIOBAHMS.
Pacuiennenne npu3HakoB NpU HETIOJIHOM IOMUHUPOBAHHUH.

JluruOpugHoe ckpemBaHue. TpeTuil 3akoH MeHmens — 3aKOH HE3aBHUCHUMOTO
HacJle0OBaHUs MpU3HAKOB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKPELIMBAHUSI.

CuermuieHHoe HacliemoBanue npusHakoB. Pabotel T. Moprana. CriernieHHOe HacaeI0BaHHE
T€HOB, HAPYILIEHHUE CLETUICHUS] MEX 1y FTeHaMH. XPOMOCOMHAsI TEOPUSl HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBI MEXaHU3M OIpENETeHUs Moja. AyTOCOMBbI U IOJIOBBIE
XpoMocoMbl. ['oMorameTHbli M rereporaMeTHblii moj. ['eHeTudeckass CTPYKTypa IMOJOBBIX
xpoMocoM. HacnienoBanue npu3HaKoB, CIEIUVIEHHBIX C TOJIOM.

l'enotun kak wnenoctHass cucreMa. [lnedoTponuss — MHOKECTBEHHOE JCHCTBUE IEHa.
MHoxecTBeHHbIN ajuienu3M. B3aumopeiicTBue HeauleNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lommmepusi.

['eHeTnyeckuil KOHTpPOJIb PA3BUTHUS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKkKe
(bU3HOJOTMYECKUX MPOIIECCOB, MOBEACHHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTHuecKne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3UH — MApa3suT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJSI M M3MEHEHHUs HACJIEICTBEHHON MH(GOpPMAIUU B MOKOJICHH X
KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

IToptperst: I'. Mennens, T. Mopras.

TaOnuue! u cxembl: «IlepBbiit 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH Menaens»,
«AHanu3upymolee ckpeuuBanue», «HenonHnoe nomuarpoBanue», «CLemIEHHOE Hacle0BaHue




MIPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuotun yenoseka», «KapuoTun apo30puisn»,
«Kapuotun ntuub», «MHOKECTBEHHbIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJIENb Ul JIEMOHCTPAIMH 3aKOHOB €IMHO0Opa3usi THOPUAOB MEPBOTO
IIOKOJIEHUSl U pACIIEIJICHUS NPU3HAKOB, MOJENb I JEMOHCTpPAaLUU 3aKOHA HE3aBUCHUMOIO
HaCJIEJOBaHUs MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJEeI0BaHUs [IPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «/po3oduay.

IpakTnyeckass padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKPEIIUBAHUS Y
IPO30(HUITBD).

IpakTnueckass pa6ora «/3yueHue pe3ynbTaToB JIUTHMOPUIHOTO CKPELIUBAHUS Y
TPO30(HITB».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeapl npu popMmupoBaHuM (peHoTuna. M3meH4nBOCTH
npuzHakoB. KauecTBeHHBIE M KOJWYECTBEHHbIE TPHU3HAKU. BuUII  HU3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACIIECTBEHHAS.

MoaudukanronHass ©3MEHYUBOCTh. Poiib cpenbl B OpMUPOBAHUU MOJAUPUKAIIMOHHOMN
n3MeHunBoCcTH. Hopma peakmuu mnpusHaka. BapuanmoHHBIN psig ¥ BapualioOHHAs KpuUBas
(B. Noranncen). CroiicTBa MOAN(PUKAIIMOHHON N3MEHUNBOCTH.

l'enoTunuueckas wu3MeHYMBOCTh. (CBOMCTBA TIE€HOTHUIIMYECKOW HM3MEHUYMBOCTU. Bubl
TEHOTHITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatnBHAsT W3MEHYMBOCTH. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHON
M3MEHYUBOCTH. POJTb KOMOMHATUBHON M3MEHYMBOCTU B CO3/ITAHUU T€HETUYECKOTO Pa3HOO Opasust
B MpeJeNax OJHOrO BUAA.

MyranroHHass MU3MEHUYMBOCTh. BuWIbpl MyTanMii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbBIE MYyTalWW. SnepHble W LUTOIJIA3MATHYECKHE MYTAlHH.
ComaTnueckue W MoJoBble MyTaluu. [IpuunMHBl BO3ZHMKHOBEHUs MyTaluil. MyTrareHel U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAILMOHHOTO IpoLecca. 3aKOH IOMOJIOTHYECKHX
psamoB B HacienacTBeHHOW w3MeHunBocTH (H.W. BaBunor). BHesnepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u MUSEHOMUKA, PONb INUSEHEMUYECKUX (HaKmopoe 6 HACIe008aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpauuu

[optpertsl: I'. ne ®pus, B. Morauncen, H. 1. BaBumos.

Tabouipl u cxembl: «Buasl u3mMeHunBoCcTH», «MoandukanMoHHAas HU3MEHUHUBOCTDHY,
«KoMOuHaTHBHAs ©I3MEHYUBOCTHY, «Meiio3y, «OrmnoaoTBopeHuey, «I'enernyeckue 3a0oneBanus
yesnoBeKay, «Bunpl myranuii».

O6opynoBaHue: )KUBbIE U TepOApHBIC AK3EMIUISPl KOMHATHBIX PACTEHHH, PHUCYHKH
(dboTorpacdun) )KMBOTHBIX C PA3IMUHBIMU BUJAMH U3MCHUYUBOCTH.

JlabopaTopuasi  pa6ora «lccienqoBaHue — 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHOM
n3MeHYuBOCTH. [locTpoeHne BapuallmOHHOIO psAJia ¥ BApUALMOHHOW KPUBOD.

IpakTuueckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnKa YejoBeKa

Kapuotun uenoBeka. MexayHaponHas MporpamMma HCCIEIOBAaHUS T€HOMAa YeJIOBEKa.
MeTo1pl M3yueHUsI TEHETUKU YeNIOBEeKa: reHeaJoruuecKuii, OJM3HEIOBBIN, [IUTOTeHETUYECKHIA,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpeesieHue
TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Hclie ¢ nomoibto [11P-
ananusa. HacnenctBennsie 3a00s1eBaHus yenoBeka. [ eHHbIE M1 XpOMOCOMHBIE OOJIE3HH YelIOBEKa.
bone3nn ¢ HacneACTBEHHOM MpeApaclosoKEHHOCThIO. 3HAYEHHWE MEAMIIMHCKON Te€HETHUKHU B
MPEeIOTBPAIICHUN W JICYEHWU TEeHETHUECKUX 3a00JieBaHU YeloBeka. MeauKOo-TeHEeTUYEeCKOoe



KOHCyJbTHUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETUUECKOTO Ipy3a». ITUYECKUE aCIIEKThI
MCCIIEIOBAaHM B 00IACTH pEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOphl MOBHIIIEHHONW YyBCTBUTEILHOCTH YEJIOBEKA K (PU3UYECKOMY H
XMMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpenbl. l'eHernueckas IpeapaclosioKeHHOCThb
YEJI0OBEKA K ITaTOJIOTHSAM.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs] TEHETUKH YeJIOBEKay,
«["enernueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTuyeckas padora «CocTaBieHue U aHAJIU3 POAOCIOBHON.

Tema 15. Cestekniusi opraHu3sMoB

JlomecTukanust M CeleKIMs. 3apoXKIEHHE CeJIEKIMM M JoMecTuKauuu. YueHue H.
W. BaBunoBa o [leHTpax NpOUCXOXKJAEHUS M MHOrooOpas3usi KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUM COPTOB pacTeHUW U Mopoj KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HacleAcTBeHHOM n3MeHunBocTH H. M. BaBuioBa, ero 3Hauenue st
CEJIEKIIMOHHOM paboTHI.

MeTtomp! cenekimoHHo# paboThl. MIcKycCTBEHHBIN 0TOOP: MAacCOBBINA U MHIUBUIYATbHBIH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MMOMOIIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA M OTOOP MO MeHOTHITY C TIOMOIIbIO aHaIu3a
JIHK.

HckyccTBeHHBIN MyTareHe3 KakK METOJ CEJICKIIMOHHOW paboThl. PanuanunoHHBIT U
XUMUYECKUA MyTareHe3 KakK MCTOYHUK MYyTaluid y KYJIBTYPHBIX (OpPM OpPraHU3MOB.
Hcnonp30Banme reHOMHOTO peaKTUPOBAHUS U METO10B pekoMOnHaHTHRIX JIHK ams momydenus
HCXOJIHOTO MaTepuana AJisl CeIeKINH.

[Tonyyenne mnonumionaoB. BHyTpuBumoBas ruOpuansanus. bIu3KopoacTBEHHOE
CKpelllMBaHue, WK UHOpuauHT. HepoacTBeHHOe ckpenuBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIu.
[Ipeononenne Oecruonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe M M3y4E€HHE I€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHHH M UX JTUKHX
poauyelt i co3IaHusl HOBBIX COPTOB U TMOPUJIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yueHue,
COXpaneHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM yucie ¢ NpUMEeHeHUeM COBPEMEeHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
NnepcneKmuBHbIX MexHON02U.

JdeMoHcTpanun

Hoptperst: H. W. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II. JIykbsiHenko, b.
JI. Actaypos, H. bopinoyr, JI. K. benses.

Tabauiel u cxeMbl: «L{eHTpBI TPOUCXOXKAECHUS U MHOTOOOpa3usl KyIbTYPHBIX PACTCHUII,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACJIEACTBEHHON HM3MEHUYUBOCTH», «METOIbl CEIeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas padora «3ydeHre COPTOB KYJIbTYPHBIX PACTEHUN U MOPOJ AOMALIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydyeHre METOIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKckypeusi «OCHOBHBIE METO/BI M JIOCTH)KEHUS CENIEKIIUU PacTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, B 1a0OPaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BMOTEeXHOJIOrUS U CHHTETHYECKAs OHOJIOT UL



OOBeKTHI, HUCMOJb3yeMble B OWOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBbIE KYIbTYpHI,
MUKPOOPraHU3MBI, WX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHUE KUCIOMOJIOYHBIX POAYKTOB, BUHOAeIe. Mukpoouonorndeckuii cuaTe3. OObeKThI
MUKPOOHOIOTUYECKHX TeXHOJIOTUl. [Ipon3BoaAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJOIMM W HMHCTPYMEHTOB  LIEJICHAIIPaBICHHOTO W3MEHEHMsSI U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJIYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTPEYAIOIINECs B IPUPOAEC OMOCHHTETHYECKHE ITyTH.

Kiterounas mnxkenepus. Metoapl KyabTypbl KJIETOK M TKAaHEW PAaCTEHUN W JKMBOTHBIX.
Kpunobanku. Comarnveckass ruOpuanM3anus U coMaTHyeckwii sMmOpuoreHe3. lcmonb3oBaHue
TaliOuJI0B B CEJEKUHUHM DPACTeHMU. [lonyuenue MoHoKIOHANbHLbIX anmumen. Flcnonvzoeanue
MOHOKIIOHANbHBIX U NOTUKTIOHANbHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OII0JJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIIETOK. TexHonocuu 0300poeneHus, KyIbmMusUpo8aHus U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KYIbIMYD.

XpOMOCOMHAsI ¥ T€HHasl MHKeHepusl. MICKyCCTBEHHBIN CUHTE3 TeHa U KOHCTPYMPOBAHUE
pekomOunantueix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TEPCIIEKTUBBI
XpOMOCOMHOM W TEHHOM HWH)XXEHEpUHU. OKOJOTMYECKHME W ATUYECKHE MpoOJeMbl T'€HHOU
HUHXEHEepUH.

Menununckue 6uotexnonoruu. [loctrenomuas nudposas meauiuHa. [1IP-aunarnoctuka.
MeTab0I0MHBIN aHaJIN3, TEHOIIEHTPUYECKUI aHAIN3 TTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
ero 3710poBbs. Mcrosnb30BaHNue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-0nonnxeHepus
Ui pa3paboTKH (PyH/IaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/TaHUS KOMITJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckapoJIIUHTa IS pelieHus
3a/1a4 NEPCOHATN3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIUH C II€JIbI0 00ecredeHus KOMOMHUPOBAHHOW 3alIUThl OT
Bo3Oyautenerdr OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuiel ~ u  cxembl: «VMcnosib30BaHHE  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KitleTouHas nHxkeHepus», «l 'eHHass HHKEHEPUI».

JlabopaTopHasi padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosyueHrue MOJIOYHOKHUCIIBIX IPOLYKTOBY.

IKcKypeust «bHOTEXHOI0I U — BasKHEHIIas IPOU3BOANUTEIIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIHOHHBIX NPEACTABJICHUI B 0M0JI0TUT

OpomononHas Teopust Y. apBuna. [Ipennocbuiku BO3BHUKHOBEHUS AapBUHU3MA. JKU3Hb
U Hay4dHas JearenbHocTh Y. JlapBuHa.

JBuxkymue cuibl sSBomonuu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTD
Pa3MHOKEHHsI OPraHW3MOB, HACJIEICTBEHHAs HM3MEHYHBOCTh, OOpHOa 3a CyYIIECTBOBAaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTnyeckoit reopun 3Bomtonuu (CTI). HelitpanbHast TeOpHs SBOIOINH.
CoBpemeHHas HBOIOIMOHHAS OnosIoTHA. 3HAaYEHHE HBOJIIOIMOHHON Teopud B (GOPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

JdeMoHcTpanuu

Hoptpetsl: Apuctorens, K. Jlunnedt, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosnbe,
Y. Japsun, C. C. YUerBepukos, U. . llImansrayzen, Jx. Xonnein, /. K. benses.



Tabmuuer u cxembl: «Cuctema xuBoil npupossl (o K. Jlunnero)», «JlecTHHUIIAa KUBBIX
cymectB (1o Jlamapky)», «Mexanusm popMHUPOBaHUS TPUCHOCOOICHUHN Y pACTCHUHN U )KUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y. lapBunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHue», «Iloposl romydeit», «MHOrooOpasue KyabTypHbIX (hopm
KamycTel», «llopoapl MOMamIHUX KHUBOTHBIX», «Cxema o00pa3oBaHHs HOBBIX BHJOB (IO
Y. lapBuny)», «Cxema COOTHOIIEHHUS JBIKYIIUX CHJ 3BOJIONUN», «OCHOBHBIC MOJIOKEHUS
CUHTETUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus u eé pe3yjbTaThl

[lonmynsiuust Kak syeMeHTapHas eAuHuua 3Boirolud. COBpPEMEHHbIE METOJbl OLEHKU
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomynsiuil. 3meHnenne reHo(onaa NOMysium Kak
AJIEMEHTAapHOE DBOJIIOIMOHHOE sIBJIEHHE. 3aKOH TreHeTudeckoro pasHoBecus JIx. Xapaw,
B. Baiin6epra.

OnemeHTapHble (HAKTOPbl (ABMKYILIME CHUJIBI) 5SBOJIIOUMU. MyTalMOHHBIA Ipoliecc.
KomOunaTuBHast uaMeH4MBOCTh. [[peli reHoB — citydaliHble HEHANpaBICHHbIE HU3MEHEHUS 4acTOT
ajutenedt B monyssiuax. Ddext ocHoBatens. dghgpexm Oymuirounoco eopaviuwika. ChudiceHue
2EHemMUYecKo20 pazHooopasus. npuuunsl u cieocmsus. Ilposenenue s¢ppexma opetipa eenos 6
oonbuwiux u  manvlx  nonyaayusax. Murpauuu.  M3onsuus  nomynauuid:  reorpaduueckast
(pocTpaHCcTBEHHAs), OHMosIoTHUecKast (pernpoyKTUBHAS).

EctectBennsiii oTO0Op — HampaBistomuil ¢akrtop 3Bodonuu. DOpMBI €CTECTBEHHOTO
otOopa: IBWXKYIINHM, CTaOMIM3UPYIOMINM, pa3peiBatomiuidl (au3pynTuBHBIM). [losmoBoit oT6op.
Bo3HUKHOBEHHE ¥ YBOJTIOIHUS COIIMATLHOTO TTOBEACHUS )KHBOTHBIX.

[IpucnocobaeHHOCT, OPraHU3MOB KakK pe3yabTaT MHUKPO3BOJIOUMU. Bo3HHKHOBEHHE
MPUCTIOCOOIEHUH Yy OpraHu3MoB. ApoMopd 036l 1 naunoaaanTtamnuu. [I[pumeps nprucrnocobaeHuil y
opranu3moB: Mopdosoruyeckue, (PHU3NOJIOTHUECKHE, OHMOXUMUYECKHE, TTOBEICHYCCKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u ctpykrypa. BumooOpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIMH.
M3onsimmst — wmrodeBoit  (aktop BHmooOpaszoBanms. Ilyrh m cmocoObl BUA000pa30BaHUS:
ajutonarpuieckoe  (reorpaguyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOEC)»
(momurutonan3anust, rubpuansanus). JJJIMTeIbHOCTb SBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp »BOMOLIMOHHON OWOJNIOTMHM B pPa3pabOTKe HAYYHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MUKPOIBOMIONUS U KOIBOJIONUS Mapa3UTOB M HUX X035€B. MeXaHU3MBI
(hopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanun

Hoptpersl: C. C. UeTBepukos, . Maiip.

Tabauiel 1 cxembl: «MyTallMOHHAS U3MEHUUBOCTBY, «[lonMynsnoHHas CTPYKTypa BUAAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/IBHKyline CHIIBI  SBOJIOLHI,
«OKOJIOTUYECKasi HM30JISALMS TMOMYJIALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIIBI CHOUPCKON M TUCTBEHHUIIBI Jaypckoit», «llomynsiuoHHbIe BOJHBI YUCICHHOCTH
XUIITHUKOB M KepTB», «Cxema JeHcTBUS eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIIECTBOBaHHE, «MHIyCTpUATBHBIH MEJTaHU3MY, «OKuBbie HCKOTIAEMbIE»,
«I[TokpoBUTENbCTBEHHAS OKpacka XKHBOTHBIX», «lIpemympexnaromas oOKpacka KHUBOTHBIXY,
«Puznonoruueckue agantanum», «IIpucrnoco6ieHHOCT OPraHu3MOB U €€ OTHOCHUTEIBHOCThY,
«Kputepun Buma», «Bunsl-noitHukn», «CTpykTypa Buaa B mpupoae», «CrocoObl
BUJ000Opa3oBanusy, «l'eorpaguueckoe BuAoOOpazoBaHME TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUECKOE BHJI000pa3oBaHMEe BHJIOB CHHML, «llomumimonasl pacteHuit», «KamyctHo-
peleuHbIi THOpHI.

Ob6opynoBanue: repdapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uydesia NTHIl U 3Bepel
puUMepaMu Pa3UYHBIX MPHUCIIOCOONICHUH, Yydena NTHIl U 3Bepei pa3HbIX BUJIOB, Tepdapuu
pacTeHuil OIM3KUX BUI0B, 00Pa30BaABIINXCS PA3IUUYHBIMU CIIOCOOAMHU.




JlaGopaTopHasi padoTa «BblsiBlIeHUE U3MEHUYUBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTtopuass padora «[Ipucrnocobnenuss OpPraHu3MOB M HUX OTHOCHTEJIbHAs
11e71eco000pa3HOCThY.

JlaGopaTopuasi padora «CpaBHEeHHE BUI0B 110 MOP(OIOTHUECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

MGTOI[I)I HU3YUYCHUA MaKpO3BOJIFOIHH. ITaneonTomornueckue METO/bI HU3YUCHU
sBosorun. [lepexoanbie GopMbl U PUIOTEHETHYECKUE PSIBI OPTAHU3MOB.

buoreorpaduueckne meroapl u3ydeHus sBomounu. CpaBHenue ¢(iopsl U QayHBI
MaTEPHUKOB B OCTPOBOB. broreorpaduueckue obnactu 3emiin. BUABI-9HIEMUKH U PEITUKTHI.

DOMOpHOIOTHYECKHE M CPABHHUTEILHO-MOP(OIOTUYECKUE METObI U3YUCHHS DBOJIIOIUH.
I'eneTnueckre MeXaHH3MBI OBOJIIOIIMM OHTOI'€HE3a W IIOABJICHUA 3BOJJIOIIMOHHBIX HOBIIIECCTB.
T'oMostoruyHeie U aHaJIOrMYHEIE OpraHbl. PYI[I/IMCHTapHI)IC OpraHbl U aTaBU3MBbI. MOJ'IGKy.]'IS[pHO-
T'€HETUYCCKUC, OMOXNUMHYECKHE n MAaTEMAaTHYCCKHUEC METO/bIL HN3YUYCHHUA SBOJIFOIIHUH.
T"oMoJTOTHYHEIE TEHBI. COBpeMeHHI)IG MCTOBbI TOCTPOCHUA q)HHOFCHeTI/I‘ICCKI/IX JCPCBLCB.

XpOMOCOMHBIG MyTalluu U 5BOJIFOIIUA T'CHOMOB.

OO6mme  3akOHOMEpPHOCTH  (TpaBWJIa)  JBOJIOUMH. [Ipunyun  cmenvl  YHKYUIL.
HeobpaTtumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIHIH.

JdeMoHcTpanuu

Hoptpersl: K. M. bap, A. O. KoBanescknii, @. Mrostep, J. ['ekkensb.

Tabmuiel u cxeMbl: «DUIIOTEHETHUECKUH PSi JIOMAAN», «APXEONTEPUKCY», «3BEpO3yObhIe
sepb», «Crerouedans», «Punnogursy, «CemeHHbIe ManopoTHUKW», «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTHHEHTOB», «PemukThl», «HavanmpHble cTaguu >MOPUOHAIBLHOTO
Pa3BUTHSI MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMYHbIE U aHAJIOTUYHBIE OPTaHbly, «PyIUMeHThI»,
«ATaBU3MBI»Y, «XpOMOCOMHbIE HA0OpHl UeJOBeKa W IIMMIIaH3e», «lJIaBHbBIE HaNpaBlIEHUS
ABOTIONHHY, «O0I1IHe 3aKOHOMEPHOCTH IBOJTIOLIIY.

O6opynoBaHue: KOJUICKIIUN, TrepOapuu, MYJSDKM HCKOMAeMBIX OCTAaTKOB OPIraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue u pa3BuTHE )KU3HU HA 3emJie

Hayunple rumnortes3bl MpPOMCXOXKJIEHUS >KU3HM Ha 3emie. AOHOreHe3 M IaHCIEPMHUS.
JloHayuHble TPEICTABJICHUSA O 3apOXKACHUU XKU3HU (KpealoHu3M). ['Mmore3a MmOCTOSIHHOTO
CaMO03apOK/JIeHUs KU3HU U €€ onpoBepkeHue onsiramu . Penu, JI. Cnannanuany, JI. [lactepa.
[IpoucxoxaeHue KuU3HU U aCTPOOUOIIOTHS.

OcHoBHBIE ATanbl HEOpraHudeckoi sostonuy. [lnanerapuas (reosorundyeckasi) BOJIOLHUS.
XuMuyeckasi 3BOMIONHS. AOUOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. O6pa3oBanue noiumMepoB u3 MoHoMepoB. KoarepBaTHas runoresa
A. W. Onapuna, rumote3a mnepBU4HOro OynboHa Jlx. XomnaeliHa, TeHETHYECKash THUIOTE3a
I'. Ménnepa. Pu6osumer (T.Yexk) m rumore3a «vupa PHK» V. T'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MTPOTOKIIETKH.

Hcropua 3emumm m metonasl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxponosoruss u e€ Mmeroapl. OTHOcuTenbHass W AOCOJIIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHonOrnyeckas mKaua: J0Hbl, 3pbl, IEPUOJIBI, DIIOXH.

Hauanensie sTanel opranndeckon 3Bosround. 1losiBeHre U 3BOIOIMUS MEPBBIX KIETOK.
OBomonust MeTabonu3ma. Bo3HukHOBeHHME mepBbIX sKocucTeM. CoBpeMeHHbIE MUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBbIX Ha 3emse coodumiectB. CtpomarosuTsl. [IpokapuoTel u
JYKapHUOTBHI.



[Ipoucxoxaenue sykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKJICHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HUKHOBEHHME OCHOBHBIX  TpYII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC 3Tambl ABOJIOIHMH BbICHINX pacTeHUd. OCHOBHBIE apoMOp(O3bl PACTCHUH.
Brixon pacrenuii Ha cymry. [losiBiieHHE cIOpOBBIX pacTEeHU U 3aBOeBaHUE UMU cyllid. CeMEHHbIE
pacrenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIEC ATaIlbl JBOJIIOLUHU KUBOTHOTO MHupa. OCHOBHBIE apoMOP(O3bI >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpa0oBBIE
XKUBOTHBIC. JKH3HBb B BOJIC. DBOIOIUS TIO3BOHOYHBIX. [Iponcxoxaenrne aMmpuOuii 1 penTHIIN if.
[Ipoucxoxnenue miexkonutaromux W ntull. [lpuHiun kirodeBoro apomopdosa. OcBoeHue
0€CITI03BOHOYHBIMH H MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButHe xu3HM Ha 3emiie TIO dpaM U MEPUOoaaM: apXe, MPOTEPO30H, MaIe030i, ME3030H,
KaiiHo301. O011as XapakTeprucTUKa KJIuMaTa U reojorudeckux npoueccos. [losiBienue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHHUE: €ro YCIOBHS M BIUSHUE Ha Ta3oBbIi cOCTaB
aTMoc(hepsl.

MaccoBbie BEIMUPAHHUSI — SKOJOTUUYECKUE KPHU3UCHI MpONuIoro. [IpudnHbl U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOTMYECKUN Kpu3Hc, ero ocodeHHocTu. [Ipobiema
COXpaHeHus 6nopa3zHooOpas3us Ha 3emiie.

CoBpemeHHast cucreMa oprannyeckoro mupa. IlpuHnumnel knaccudukanuu opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuun

[Moptpeter: ®. Penu, JI. Cnammannanu, JI [Tacrep, M. W. MeunukoB, A. W. OnapuH,
Jx. Xongeun, I'. Mémnep, C. Mumiep, I'. FOpu.

Tabmuibl u cxeMbl: «Cxema onbita @. Peany, «Cxema ombita JI. [Tactepa mo u3ydeHuto
caMo3apoxkeHus ku3Hu», «Cxema ombita C. Mumepa, I'. FOpu», «3ITtanbl HeopraHWYECKOM
3BOJIIOLUM», «l'eoXxpoHosornueckas mkana», «HadampHble 3Tanel OpraHUYECKON SBOJIOLUNY,
«Cxema 00pa30oBaHus DYKapuoOT IMyTEM cuMOuoreHe3ay, «CucreMa skuBO# pupoisl», «CTpoeHUe
BHUpyca», «Apomopdo3sl pacteHui», «PuHHOPUTEY, «OTHOKIETOUYHBIE BOJIOPOCIHY,
«MHOrokneTounple Bojopocan», «Mxm», «IlanopoTHukn», «l'0M0CEMEHHBIE paCTEHUN»,
«Oprasbl 1IBETKOBBIX pacTeHuily, «CxeMa pa3BUTHUSA KUBOTHOTO MHpa», «Apomopdo3bl
XKUBOTHBIX», «lIpocreimme», «KumeunonosnoctHeie», «llnockue uepBu», «HieHucToHOTHEY,
«Pv10OBIY», «3eMHOBOIHBIC», «lIpecMbikaromuecs», «IItuiby, «Miekonurarwmue», «Pa3Butue
JKU3HU B apXxeuckoil spe», «Pa3BuTue XKU3HU B MPOTEPO30OMCKON 3pen, «Pa3BUTHE KU3HU B
MaJIe0301CKOM 3pey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pey», «Pa3BUTHE )KU3HU B KAWHO30MCKOM
ape», «CoBpeMEHHas CUCTEMa OPTaHUYECKOTO0 MUPay.

Oo6opynoBanue: repOdapuu pPacTeHUl PA3MUYHBIX OTIENIOB, KOJIJIEKIHUHA HACEKOMBIX,
BJIQXKHBIE IIperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHUX, CKEJEThI
MMO3BOHOYHBIX JKMBOTHBIX, 4ydye€la NTUL WU 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas snaGoparopHasi padora «Mogenuposanue onbsiToB Musuiepa—IOpu 1o
M3YYEeHUI0 a0MOTEHHOTO CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOMN aTMocdepey.

JlabopaTtopHass pabGora «/3ydeHre ¥ OmNMCaHUE MCKONAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IpakTuueckas padora «/3yyeHne ocoOeHHOCTEHl CTPOEHUS PpacTeHHUH pPa3HbBIX
OTJZIETIOBY.

IpakTuueckas padora «3ydeHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paspgensl u 3agaun aHTpOIOJIOrMU. MeTo bl aHTPOIIOJIOT UH.

CraHOBJIEHHE NPEACTABIECHUN O IPOUCXOXKIECHUU 4YelIOBEKa. Peluruo3Hble BO33pEHHUS.
CoBpemMeHHbIE HAYyYHbBIE TEOPUH.



CxoncTBO uenoBeka € KUBOTHBIMU. (CHCTEMATHYECKOE IIOJIOKEHHME YEJIOBEKa.
CBujerenbcTBa CXOJACTBA 4YEJIOBEKA C HKMBOTHBIMH:  CPaBHUTEIBHO-MOP(OJIOTHUYECKHE,
AMOPHUOJIOTUYECKUE, (DU3HOJIOTO-OMOXMMHUYECKHe, TMoBeAcHUecKne. OTIuYus 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0K/ieHNE U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOU CUTHAJIbHOM CUCTEMBI.

JBuxymue cuibl  (QakTophl) aHTpONOreHe3a: OHOJIOTMYECKUE,  COIMAJIbHBIE.
CooTHolIeHre OUOJIOTHYECKUX U COIUATTBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcCHOBHBIE CTaIMU aHTPOTIOTeHe3a. PaHHNe YenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIHI)
U paHHUE MOHTUbl — O0IIME MPEIKHU YETOBEKOOOPa3HbIX 00€3bsiH U JI0Je. ABCTPaIONUTEKN —
JIBYHOTHE TPEIKHU Jroaei. YeloBeK yMenbld, MEepBble M3rOTOBJICHUS OpyAud Tpyaa. YenoBek
MPSIMOXOJIAIIUN ¥ TIEPBBIA BBIXOJ JIFOJEH 3a mpenensl Adpuku. UenoBek reiaenbO0eprckuii —
001ui peoK HeaHAePTaTbCKOTO YeJIOBEKa U YeIOBeKa pa3yMHOro. YeaoBek HeaHepTalbCKUil
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YeloBEeK pa3yMHBI COBPEMEHHOTO THIA, JIEHHCOBCKUMI
4eJI0BEK, 0CBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuxu. [laneoreneTrka u naaeoreHoMuKa.

DBOJIIOLUS COBPEMEHHOro 4esioBeka. EcTecTBeHHBIM OTOOp B MOMYJSALHUAX YEIOBEKa.
MyranuoHnHslii poniecc U nojumMophusm. [omynsioHHbIE BOIHBI, Apeii( reHoB, MUTpaLus U
«3(hdeKT ocHOBaTENA» B MOMYJISALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbuine pacel: eBporneouHas (eBpasuiickas),
aBCTpaIO-HEeTpouIHAsl (PKBATOpHAIIbHAS), MOHTOJIOWHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTU paccelieHuss 4YesnoBeka 1o 1aHere. EnauHCTBO uyenoBeweckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. IIprucnoco6ieHHOCTh YenoBeka K pa3HbIM YCIOBHUSAM OKpYXKaromlei
cpensl. BnusiHue reorpaduyeckoil cpeasl U Apedda reHoB Ha MOPQOJOTHI0 U (PU3HOJIOTHIO
YeloBeKa.

MexauciurimHapable MeToAbl B (pu3nyeckod  (OMOJOTHYECKOH) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ QHTPOMOJIOTHS M MaJCOAHTPOIOJIOTUSl  YEJIOBEYECKUX  MOMYJISLUN.
buoconnaneHple  WCCeOBaHWA ~— NOpUPOAbI  4denoBeka.  MccimenoBaHume — KOSBOJIIOLWU
OMOJIOTMYECKOT0 U COLUATBHOTO B YEJIOBEKE.

JdemoHcTpauuu

Hoptpertsrl: Y. Hapsun, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmuiel ¥ cxeMbl: «MeToAbl  aHTPOIOJIOTHMY», «[ OJIOBHOM MO3r  YEJIOBEKa,
«YenoBekooOpa3Hbie 00e3bsHbI», «CKeNneT 4YeloBeKa U CKeJleT IIUMIaH3e», «PylIuMeHThl u
aTaBU3MbD», «/IBWXKyllMEe CUJIBI AHTPOINOIrEeHEe3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenslin», «HenoBek npaMoXoaauinin», «/eHncoBCKuil 4eIoBeK»
«Heanpepranbup», «KpomanpoHub», «lIpeaku dyenoBeka», «ITallbl 3BOJIIOIUU YEIOBEKA»,
«Pacsl yenoBeka».

O6opynoBaHue: MyJIsKA OKAMEHEJIOCTEH, MPEIMETOB MaTEePUATIbHOU KYIbTYPhI MPEIKOB
4enoBeKa, penpoaykuuu (pororpadun) KapTHH ¢ MUDOTOTHUECKUMH U OMOICHCKUMU CIOKEeTaMu
MIPOUCXOXKACHUS 4YeoBeKa, ¢Gororpaduu HaxXOJOK HCKOTAeMbIX OCTATKOB YEJIOBEKa, CKEleT
YeJI0BEeKa, MOJIENIb Yepera 4YejIoBeKa M uepena LIMMIIAH3€, MOJENb KUCTH YEelIOBEKa U KUCTHU
LIMMIIaH3€, MOJIEIHN TOpPCa NPEIKOB YEIOBEKA.

JlaGopaTtopuass padora «l/3yueHne o0coOEHHOCTEH CTpPOEHHUS CKeJeTa uYelloBeKa,
CBSI3aHHBIX C IIPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJIOTMUECKUX aJalTALlAN YEITOBEKa».

Tema 6. DJxojormss — Hayka O B3aMMOOTHOLICHHMAX OPraHU3MOB H
HAJ0PraHM3MEHHBIX CHCTEM C OKpY KaloLen cpeaou

3apoxaeHue W pa3BuTHE OHKojoruu B Tpynax A. I'ymGonsara, K. @. Pymee, H.
A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaun skosjoruu. Csi3b
9KOJIOTHH € APYTUMU HayKaMH.



Mertonpl 3xosoruu. IloneBbie HaOMIOAEHNUA. DKCIEPUMEHTHI B 9KOJIOTHU: MPUPOJHBIE U
nabopaTopHble. MoeIMpOBaHUE B AKOJOTHH. MOHUTOPHHT OKPYXAIOIIEH Cpeibl: JOKaJIbHBIH,
pEruoHaANIbHBIN U TJI00ATBbHBIH.

3HaueHUe HKOJIOTMYECKUX 3HAHHUM IS 4eJOBEKa. DKOJIOTMUYECKOE MHUPOBO33PEHHUE Kak
OCHOBAa CBA3EH YeJoOBEYeCTBA C MNpUponod. POpMHUpPOBAaHUE DKOJOTUYECKOM KYIBTYpPHl M
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

Hoptpetsl: A. 'ym6onbar, K. @. Pynse, H. A. CeBepros, 3. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabmuuet u cxembl: «Pa3mensl 3kogorun», «MeToIpl SK0JIOTHN», «CXeMa MOHUTOPUHTA
OKpYKArOLIEH CpesibI».

JladopaTopHas padora «/3ydeHre METOI0B IKOJIOTUYECKUX HCCIECOBAHUI.

Tema 7. OpranusmMsl U cpeja 0OMTaHUSA

Okonoruyeckre (GakTopbl W 3aKOHOMEpHOCTH ux JeiictBus. Knaccudukanus
9KOJIOTMUECKUX  (akTopoB:  abuoTHyeckue, OMOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBHUS 3KoJorudyeckux ¢aktopoB. IlpaBuno munumyma (K. Lnpenrens,
10O. JInubux). TosepanTHOCTh. DBpUOHOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropbl. CBeT Kak 3Kkosorndeckuii ¢pakrop. JleiicTBue pa3HbIX y4aCTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYMNIbl PACTEHUH U HKUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUrHaiabHas poJib cBera. DoToneprousm.

Temneparypa kak skojornuyeckuit ¢axrtop. [leiictBue Temmeparypbl Ha OpPraHU3MBI
[TolikuIoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonorumdeckuit dakrop. Ilpucrnocobnenus pacTeHUN K TOIIEPKaHUIO
BojmHOTO Oanmanca. Kiaccudukanus pacteHuid 1Mo OTHOIIEeHWI0O K Boje. [IpucmocoGneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAsA, MMOYBEHHAs, TIyOMHHAas
MOANOYBEHHAsI, BHYTpUOpranu3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH Cpel OOUTaHuA
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpeliax.

buonoruueckue purmbl. BHennue u BHyTpeHHUE pUTMbl. CyTOYHBIE M TOJIMYHBIC PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

Kuznennsie hopmbl opranusmoB. [loustue o xuzHenHoit gopme. KusHenusie Gopmbl
pacTeHuii: JepeBbs, KYCTAPHUKU, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHUE TpPAaBbL
JKuznenneie (OpPMBI KHUBOTHBIX: THIPOOHMOHTHI, T€OOMOHTHI, a’poOHOHTHL. (coOEHHOCTH
CTpOEeHUS 1 00pa3a KU3HU.

buotnueckne ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJCWUCTBUN:  KOHKYPEHIIHUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
tbopuueckue, (abpuueckue). 3HaUYeHUE OMOTUYECKUX B3aWMOJCHCTBHIA MMl CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUYSHHUSI.

JdeMoncTpanuu

TaOnuuel U cxembl: «IKojgoruueckue (Hakropel», «CBETOBOM CHEKTP», «IKOJIOTHUECKHUE
IPYIIIBI )KUBOTHBIX MO0 OTHOIIEHHUIO K CBETY», «TeIIOKPOBHBIE KUBOTHBIEY, «X0JIOTHOKPOBHbIE
KUBOTHBIEY, «DU3NOIOTHYECKUE aJalTalMi >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMb», «Ku3HeHHbIE (GOPMBI pacTeHHI», «Kru3HeHHBIE (HOPMBI JKUBOTHBIX),
«JKOocUCTeMa LIMPOKOJIMCTBEHHOIO Jeca», «DKOCHCTeMa XBOMHOTO Jeca», «llemu muraHus»,
«XunraudectBoy, «Ilapazutuzmy, «KoHkypeHuus», «Cumonosy, «KommeHcamuzm.

ObGopynoBaHue: repbapuu pacTeHUd U HKMBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHUIO
pPa3NUYHBIX  SKOJOTMYECKUX  (aKTOpOB, TrepOdapuM  CBETOJIIOOMBBIX, TEHENIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOMBBIEC, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus1, repOapuu U KOJUIEKIIUH TETJIOII00NBBIX, 3MMOCTOMKHMX, MOPO30YCTOMYMBBIX pACTEHUH,




gyydena NTULl W 3Bepel, repbapuu pacTeHUi, OTHOCSIIUXCS K TUrpodutam, Kcepodutam,
MC30(1)I/ITaM, KOMHATHBIC PACTCHUA JAaHHBIX I'PYIIIL, KOJUICKIIMH )KUBOTHBIX, O6I/ITaIOH_[I/IX B pasHbIX
cpemax, TepOapuM H  KOJUICKIIMM PACTCHWH W OJKUBOTHBIX, OONaNaIoONIMX dYepTamu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHUW JKU3HHU, TepOapuu M KOJUICKLIHUH
paCTeHI/Iﬁ 1 )KUBOTHBIX PA3JIMYHBIX JKU3HCHHBIX q)OpM, KOJUICKI WU JKUBOTHBIX, YHACTBYIOIIIUX B
Pa3IMIHBIX OHMOTHYECKUX B33.PIMOI{€I>1CTBH$IX.

JlaGopaTopHasi padora «BbIsBIeHNE IPUCTIOCOOICHII OPraHU3MOB K BIMSTHUIO CBETa.

JlaGopaTtopHasi paGora «BbIsgBIeHHE TPUCHIOCOONCHUH OPraHW3MOB K BIMSHUIO
TeMIepaTypbI».

JlaGopaTtopHasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTHM pPACTEHHH M3 Pa3HBIX MECT
OoOUTaHUSD).

Tema 8. Dxo/10rust BUAOB U NOIYJISAIUIA

DKOJIOTHUECKHE XapaKTePUCTUKU Tomyssiuun. [lomymnsius kak Ouojoruyeckasi CucTeMa.
Pons HeomHOpoaHOCTH cpenbl, Gu3HUecKux OapbepoB M OCOOCHHOCTEW OMOJIOTUM BHUIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYpbI oMy siiinii. OCHOBHBIEC MOKA3aTEH MOMYJISIIINH:
YUCJICHHOCTh, IUIOTHOCTh, BO3PACTHAs M TOJIOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

DxoJyiorrueckasl CTpykTypa momynsanud. OleHKa YUCICHHOCTH momyisnud. JluHamuka
MOMYJISIIMKA U €€ Perynsmnus. buoTudecknii MoTeHIUAN NOMyasaiud. MoaenupoBaHue TUHAMHUKA
nonyssiinr.  KpuBeie pocta uuciaeHHOCTH mnonyisuud. KpuBbsie BbDKHMBaHMs. Perymsims
YUCJICHHOCTH TOMYJSAIMUA: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKOJIOTHYECKHE CTpaTeruu BUmoB (r- u K-ctparerun).

[Tonsatue 00 sKoylorMuYeckol HuIe BUAa. MectooOuTanue. MHOTOMEpHas MOJEINb
skoJsiornyeckoil Humm k.M. Xatunncona. Pa3mepsl skosornyeckoid Humu. [loTeHnmanbHas u
peann30BaHHAS HUIIIH.

Bun kak cucrema mnonynsiuid. Apeanbl BUIOB. BUIbI MU MX KU3HEHHBIE CTPATETHUH.
DKOJIOTHYECKHE DKBUBAJICHTEI.

3aKOHOMEPHOCTH TOBEJACHHUS W MHIpalldii >KMBOTHBIX. bBHOJOTHYECKHE WHBA3HH
Yy)KEPOIHBIX BUIOB.

JdemoHcTpauuu

Ioprpert: dx. M. XaTuuHCOH.

Tabuuibl ¥ cXeMbl: «DKOJOTHICCKUE XapaKTEPUCTHUKU TOMYISIIUNy, «I[IpocTpaHcTBEeHHAS
CTPYKTypa Tnonmyisuun», «Bo3pacTHbie nupamMuabl MOMyJsiun», «CKOPOCTh 3aceicHUs
MMOBEPXHOCTH 3€MIIM Pa3IMYHBIMH OpraHu3zMammu», «Mojenb 3Kosiorudeckor Humu Jx.
N. XaTuuHcoHay.

OO0opyoBanue: repOapuy paCTCHUM, KOJUICKIIUN KUBOTHBIX.

JladopaTopHasi padora «IIpucnocobnenust ceMsiH paCTeHHI K pacCeICHUIO.

Tema 9. OKoJ0rHs CO00MIECTB. IKOJOTHIYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsi3M MEXIy OopraHU3MamMu B
OHOIIeHO3E.

Dkocucrtema kak oTkpbitas cuctema (A. Jx. Tencnu). DyHKIMOHaNbHBIE OIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Adnotudeckue OI0KK dkocucTeM. [ToUBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemiecTB ¥ MOTOK SHEPTUU B 3KOCUCTEME.

OcHoOBHBIE MOKa3aTeIu 3KocucTeMbl. buomacca u mpoIyKius. DKOJI0rHUeCKUe MUPaMU/IbI
grceln, OMOMacchl M SHEPTUH.

Jlunamuxa oKOCUCTEM. Kamacmpodghuueckue nepecmpouxu.
@nykmyayuu. HanpaBlieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — Cykmeccuu. [lepBuyHble U



BTOPUYHBIE CYKLECCUM M UX NPUYUHBL. AHTPONOIEHHbIE BO3JCHCTBUS HA CYKLECCHUU.
Knumakcnoe cooOmectBo. bruopasnooOpazue M MOJHOTa KpPyroBOpOTa BEIIECTB — OCHOBA
YCTOWYHBOCTU COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. JKOCUCmEMbL 03€P U peK. DKOocucmembl MOpeli U OKeaHo8.
DKrocucmemvl mynop, 1ecos, cmeneil, nyCmoulHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmmuus wmexay
AHTPONOTE€HHBIMU U MPUPOTHBIMU SKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoaskocucTeM. ['opoackas ¢iopa u dayHa.
CunanTponuzamusi TropoAckoi (GayHbsl. buonormueckoe W XO3SHCTBEHHOE 3HAYECHUE
arpo3’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (POPMHUPOBAHMSI OCHOBHBIX  B3aMMOJICHCTBHA  OpPraHM3MOB B
sKkocucteMax. Poib  kackaonozo 3ghgpekma u 6U008-30uhukamopos (Kuouesvix 6udos) 6
@yHrkyuonuposaruu sxocucmem. IlepeHoc 3Hepruu U BeIeCTB MEXAY CMEKHBIMU SKOCUCTEMAMHU.
YCTOWYMBOCTH OpPraHU3MOB, MOMYJIALMA U OSKOCUCTEM B YCJIOBHUSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3/ICUCTBUIA.

Mexanuzmbl  6030elicmeus  3aepA3HeHUll  pasHblX MUN08 Ha  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbl IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeTo10JI0THsS MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Moptpert: A. JIx. Tencnu.

Tabauie! u cxembl: «CTpyKTypa OMOLIEH03a», « IKOCHCTEMA IIMPOKOJIUCTBEHHOTO JIecay,
«JKocHucTeMa XBOWHOTO Jiecay, «DyHKIMOHAbHBIE TPYMNbl OPraHU3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemecTtB B d3kocucremey, «llenn mnuTanus (macTOumHas, JIETPUTHAS)Y,
«DKoJIOTHYEeCKasi MUPaMUJIa Yncem», « IKOJorudeckasl nmupamuaa 0uoMaccedy, « IKoJorundeckas
nupamuaa sueprun», «ObpazoBanue 6onotay, «IlepBuunas cykneccus», «BocctanoBienue neca
rocJie moxkapa», « JKocucremMa o3epay, «ArpoueHos», «KpyroBopot BemiecTB 1 MOTOK SHEPIHH B
arporieHosey, «IIpumMepsl ypbosxkocuctem».

OO0opynoBanue: repbapuy pacTeHUM, KOJUJICKIIMM HACEKOMBIX, Yydesia NTHI[ M 3BEPEH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBApPUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTuueckas padora «/3yyeHue u onucanue ypo03KkoCHUCTEMBI».

JlaGopaTopuas padota «/3ydeHne pazHo0Opa3usi MEJIKUX OYBEHHBIX YIEHUCTOHOTHX B
Pa3HbIX HIKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIMYHBIA OMOreoleHo3 (B 1yOpaBy, Oepe3HsK, €JIbHHK, Ha
CYXOJOJIbHBIN WM IIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCUs B arpodKOCUCTEMY (Ha IM0JIe WIH B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocdepa — obmennanerapuas o0osiouka 3emid, Tie CYIIECTBYET WIIM CYIIECTBOBAa
*u3Hb. PazButue npencrasienuii o ouocdepe B Tpyaax J. 3rocca. Yuenue B. 1. Bepnaackoro o
o6uocdepe. Obnactu 6rocdeps! u e€ cocran. JKuBoe BemiecTBo 6Mocepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CyIecTBoBaHus Ouochepsl. OcobeHHOCTH Orochepsl Kak ri106aIbHOM
sKocucTeMbl. JlmHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel Bemiects U
OMOreoXMMHUYECKHe UKIBI (Yriiepo/ia, a30Ta). PUTMHUYHOCTH siBIeHUH B Ouocdepe.

3oHanbHOCTH OMochepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYH/IpA, XBOMHbIE
Jeca, CMEIIaHHbIE M IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CAaBaHHbI, ITYCThIHU, TPOIIMUYECKHE Jieca,
BBICOKOTOpbs. KilnMaT, pacTUTenbHbIN U KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa u (YHKIUS S>KUBBIX CHUCTEM, OIEHKa HX PECYpCHOTO TMOTEHLHaNa M|
O6rochepHbIX QyHKIUH.

JdeMoHcTpanuu

Hoptpetsl: B. U. Bepuaackuit, 3. 3tocc.



Tabmuuet u cxembl: «I'eoctepsr 3emman», «KpyroBopot azota B mpupoae», «KpyroBopot
yriiepoJa B npupoae», «Kpyropopor kucinopoaa B npupoae», «KpyroBopor Boabl B IpUPOIE»,
«OcHOBHBIE OMOMBI Cymmy, «Knmumarnueckue mosica 3emumny, « Tyaapay, «Taiiray, « CMemanHbIi
necy, «llupokonucTBeHHsbIl ecy, «Ctenby, «CaBanHay, «Ilyctbinsy, « Tponudeckuit gecy.

Ob6opynoBanue: repdapun pacTeHUH Pa3HbIX OMOMOB, KOJIJIEKIIMH )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpY Kalomias cpeaa

DKOJIOTHYECKHE KpPU3UCHI W HX MpUYUHBL. BosnelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHre BO3yIIHOK cpenibl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpesbl. OXpaHa BOTHBIX
pecypcoB. Pa3pyienue nousbl. OxpaHa IOYBEHHBIX pecypcoB. Mi3MeHeHue kiumMara.

AHTpPOIIOTEHHOE  BO3JIEHCTBHE HAa pPACTUTENbHbIN M KUBOTHBIM Mup. Oxpana
PaCTHTEIHHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPaHbI MPUPOl. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoubie Teppuropuu (OOIIT). boranudeckue cambl U 300J0THUYECKUE
TIApKH.

OcHOBHBIE NPUHIIUATIBI YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA U MPHUPOIbl. PaninonansHOe
MIPUPOJIOIIOJIBL30BAHUE M COXpaHEHHE OHoJioruuyeckoro paszHooOpazust 3emun. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €ro BEpOsTHBIE MOCIIECTBHSL.

Pa3zButne METOJIOB MOHHTOPHHTA pa3BUTHSA OTIACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmbie uccne0o8ansl nepexooa K pecypcocbepezarowell u
KOHKYPEHMOCnocobHou — 3Hepeemuxe. buonocuveckoe  pasnoobpasue  u  b6uopecypcei.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneuusarowue O00OCmMyn K ungopmayuu no
COCMOSAHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOBbI IKOpeabUIUMayuu IKOCUcCmem u cnocobos
00pvObL ¢ buonospescoenusmu. Pekoncmpykyus MOpCKUX u HA3eMHbIX IKOCUCEM.

JdemoHcTpauuu

Tabmuupl W cxeMbl: «3arpsi3HEHHE aTMocdepbl», «3arps3HeHue TUApocheps,
«3arpsi3HeHue nouBb», «IlapHUKOBEIH d3hdekT», «Oco00 oxXpaHsieMble MPUPOIHBIC TEPPUTOPHI,
«Mojenu ynpaBliieMOro MUpPay.

Ob6opynoBanue: hoTorpadun OXpaHsIEeMbIX pacTeHUH U )KUBOTHBIX KpacHoit kauru Poccutickoit
Oenepanun, KpacHolt KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'YHA HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIMMHCS
IpOrpamMM CpeaHero oouiero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKkType AMYHOCTHBIX pe3yJabTaTOB OCBOCHUS IMPOTPaMMBbl IO OMOJIOTHUH BbIIEIECHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHUE OOyJYarOIMMUCS  POCCUHCKOM  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH "
CaMOOIIPENIENICHUIO, Haluyue  MOmusayuu K 00y4YeHH10 OUOJIOTHH, YereHanpasieHHoe
pazéumue BHYTPEHHUX YOSKJICHUN JINYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M HCTOPHUUECKUX
TpaJULUMNA pa3BUTUSA OHOJOIMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00yJaroIuXCcs
PYKOBOJICTBOBATbCSI B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMHU YCTAHOBKaMHU, ITPUCYIIIUMHU
cucreMe OUOJIOrMYECKOTO o0Opa3oBaHusl, Hanuyue npasoco3HaHusi YKOJIOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb EIN U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOrPaMMbI 110 OHMOJIOIMH JTOCTUTAIOTCS B €MHCTBE
y4eOHOI M BOCIUTATENbHOM JESITeIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, NPUHSATBIMU B



oOmiecTBe TMpaBWIAMH W HOPMaMHU IOBEICHHUS W CIHOCOOCTBYIOT IMpPOLECCaM CaMOIIO3HAHWS,
CaMOBOCTIUTaHHSI U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIUH JIMYHOCTH, NATPHOTU3IMA U
YBOKEHHS K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPy/Aa U CTaplieMy MOKOJEHHIO, B3aUMHOIO
YBOKEHHs, OCpe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIuil0 W TPaIulHsIM
MHOTOHALIMOHAJIBLHOrO Hapoaa Poccuiickoi denepannu, MpUPOJE U OKPYKAIOLIEH Cpelie.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS y4eOHOTO MpenMeTa « BHoIorus JOIKHBI OTPAKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOeXK/IEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM  POCCHICKOTO  OOIIECTBa,
pacimpeHe XU3HEHHOTO OIbITa M OTbBITa JESITEIHLHOCTH B IMPOIECCE PEaTH3allid OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIBHOM NESITEIHHOCTH, B TOM YHCIIC B YACTH:

1) rpakIaHCKOr0 BOCIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAAHCKON TMO3WIHMKM OOYYalom[erocsi KaK aKTUBHOTO |
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYLIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA H
MPaBOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATEILHOCTH TPU CO3JJAHUN YI€OHBIX MPOEKTOB,
peleHnn yaeOHBIX ¥ MO3HABATEIBHBIX 3a]1a4, BHITIOJTHEHUH OUOJIOTHUECKUX IKCTIEPHMEHTORB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TMIO3HMIIMI0 TI0 OTHOIICHWIO K SIBICHUSAM
COBPEMEHHOMW KHU3HH U OOBICHATH €€;

YMEHHE YYHTBIBATH B CBOHMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMH yOSKJICHUSIMHU, KYJbTYPHBIMH IIEHHOCTSIMH U COIUATBHBIM
TTOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENIbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTITMIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COJIEPKaAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NESTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCHICKOM TpakIaHCKOW MIEHTUYHOCTH, MATPUOTHU3MA, YBAKCHHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU meper PoauHoM, ropaoctu 3a CBOW Kpaii, CBOIO
Ponuny, cBOM S3bIK U KYJIbTYpPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K NPHUPOJHOMY HACIEOUI0 U TNaMATHUKAM I[PUPOIbI,
noctxkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OILIGHMBATh BKJIAJl POCCUHCKUX Y4YEHBIX B CTAHOBJIIGHUE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUsSI 3HAUEHUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEeKa U
COBPEMEHHOT0 00IIeCTBa;

ueiHast yoex IEHHOCTb, TOTOBHOCTb K CITYKEHHIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAILIUIO U MTPUHUMATH OCO3HAHHBIC PEIICHHS, OPUECHTHPYSICh
Ha MOpaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYILIEro;

OTBETCTBEHHOE OTHOLIEHME K CBOMM PpOJUTENSM, CO3/aHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTUS IIEHHOCTEW CEeMEMHOMN KH3HU B COOTBETCTBUU C TPAAUIIUSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHHUE YMOILMOHAIBHOTO BO3/ICHCTBHUS )KMBOM MPHUPOJIBI U €€ IIEHHOCTH;



FOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) pusuueckoro  BocnIMTaHUs, (OPMHUPOBAHHS  KYJIbTYPbI  310POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHUMAHKE W PeaTu3aIus 310POBOTO U 0€30TIaCHOT0 00pasa KU3HH (3A0POBOE MUTAHHE,
coOJIOICHHE TUTUCHUYECKUX MPABWII M HOPM, COATAaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
peryispHas (QuU3NYECKas AaKTHBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXMYECKOMY 3710POBBIO;

MMOHMMAHHWE IIEHHOCTU TPABWJI WHIUBUAYAIBHOTO U KOJUJICKTUBHOTO 0O€301acHOTro
TOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJECACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YNOTPEOICHHUS aTKOTOJIA,
HapKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHMUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTepPCTBA, TPYI0JII00HE;

FOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM UM COUUAIBHOMN
HaIpaBJIEHHOCTH, CMOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIHHO BBITIONHATH
TaKyIo JESITeIIbHOCTD;

HWHTEpEC K Pa3IMuHbIM cdepaMm mpodhecCHOHATBHON IeATeILHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD Oymymien mpodeccun u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHIO M caMOOOpa30BaHUIO Ha MPOTSHKEHUU Beel
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

IKOJIOTUYECKH TIEJIECO00pa3HOE OTHOIICHUE K MPUPOIE€ KaK UCTOUYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBAHMUS,

MOBBIIIEHUE YPOBHS HSKOJIOTUYECKON KYNbTYpbl: MPUOOpETEHHE OMbITa MJIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI 7151 OKpYKaIoLIeil cpeapl;

OCO3HAaHHKE TTI00aJIbHOr0 XapaKTepa 3KOJOTHYECKUX Mpo0sieM U MyTeil UX peuieHus;

CIOCOOHOCTH MCIOJIB30BaTh MPHOOpETaeMble IPU U3YUEHUH OUOJIOTHH 3HAHUS U YMEHUS
MpU pElIeHUH TPoOJEM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIb30BaHUEM (COOIIOIeHUE
MpaBWJI TIOBEACHHUS B MPUPOJE, HANPABIECHHBIX HAa COXPAHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHoCheEpbI);

AKTUBHOE HEIMPHUATHE NEHCTBUI, MPUHOCIIIMX BpEeA OKpYXKAarollel HMpUpPOJHON cpejne,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeITPUHIMAEMbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yue Pa3BUTOrO HSKOJOTHYECKOTO MBIIIJICHHUS, SKOJIOTMYECKON KYyIbTYphl, OIIBITA
NESITebHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHON MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JEeSITENbHOCTU HKOJIOTUUECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKH © OOIIECTBEHHOW TMpaKTUKH, OCHOBAHHOIO Ha JHaliore KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOTUKYILTYPHOM MHUDPE;

COBEPILIEHCTBOBAHUE A3BIKOBOM M UNTATEIBCKOM KYJIBTYPhI KaK CPEJCTBA B3aUMOICHCTBUS
MEXKy JIFOJIbMU U TIO3HAHUSI MUPAa;

MOHUMAaHHE CHEelU(PUKHA OUOJOTUU KaK HAayKH, OCO3HaHMs €€ poiau B (OpPMUPOBAHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3/ITaHUU 1IEJI0CTHOTO MPEICTaBICHUs 00 OKpYKaroImeM
MHpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEeIOBEeKa H OOIIecTBa, B TMO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpodiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW NHUBUIU3AIMU: O0eCTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEIUIIUHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATBHBIX



HKOJIOTUYECKUX MPpoOIeM 1 oOecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCTIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aWHTEPECOBAHHOCTh B MOJTYYEHUH OMOJIOTMYECKHX 3HAHUU B IIEISAX MOBBIMICHHS OOIIeiH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHOM
IpPaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi mpu u3y4eHuu ONoJIOTHH;

IIOHMMAHHUE CYHIHOCTHM METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCTOJIB30BaTh IMOJy4aeMble 3HAHHS I aHauu3a W OOBSICHEHHS SBJICHUUN
OKPY)KAIOILIEr0 MHUpPAa M MPOUCXOJSIIMX B HEM HM3MEHEHUM, yMEHUE JienaTb OOOCHOBAHHBIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB W HMEIONIUXCS JAHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENIPHO HCIIOJb30BaTh OHOJOTMYECKUE 3HAHUS JUIS PELICHUS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalLlUsX;

OCO3HAHUE LIEHHOCTH HAyYHOU JESATEIBHOCTH, TOTOBHOCTh OCYLIECTBIATH MPOEKTHYIO U
HCCIIEA0BATENBbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPAa30BaHUIO, K
aKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUH 1O OHOJOTMUM B COOTBETCTBHUHM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeaqMeTHbIe pe3ylIbTaThl OCBOCHHS Y4eOHOTO TpeaMera «BHONOoTHs» BKIIIOYAIOT:
3HaYMMbIe i1 (OPMHPOBAHUS MHPOBO33PCHUS  OOYYAIOMIUXCS  MEKIUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIC) 00IIeHAYYHBIC TIOHATHUS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienuuKy METOIOB TIO3HAHMUSI, HCIIOJB3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBIICHHE, IPOIECC, CHUCTEMa, HAyYHBIM (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAONIOEHHE, W3MEPEHUE, SKCIICPUMEHT U JPYTue); YHHUBEPCAJIbHbBIE
y4ueOHbIe JIeHCTBUsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00€CIICUNBAIOIINE
dbopmupoBanre (HYHKIMOHAIBHOW TPAMOTHOCTH M COIMAIBLHONH KOMIIETEHIIMHA OOY4aroIInXcs,
CIOCOOHOCTh oOyJaromuxcs UCII0JIh30BATh OCBOCHHBIE MEX TUCIUIITIHHAPHEBIE,
MHUPOBO33pPEHYCCKHE 3HAHWs W YHHBEpCAJbHbIC Yy4eOHbIC JCHCTBHS B IO3HABATEIBHOW U
COLIMAIBHOM MTPAKTHUKE.

B pesymbraTe u3yueHus OHOJOTMH Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs Yy
oOyyaromerocsi OyayT chOpMUPOBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC YYeOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHbIC YUYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEPCAJIbHbBIC
y4eOHBIC JICHCTBUS, COBMECTHAS JICATEIILHOCTb.

MertanpeaMeTHbIe pe3ysibTaThl OCBOCHUSI MPOTPAMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBJajieHNe YHUBEPCAJIbHBIMHU Y4eOHbIMH NO3HABATEIbHBIMH 1CHCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHSI:

CaMOCTOSTENIbHO (OPMYIUPOBATh M AKTyalIU3MpOBaTh HpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh NPU OCBOEHUHM 3HAHUM MpPHUEMBI JIOTHYECKOTO MBIIJICHUs (aHalu3a,
CHHTE3a, CpaBHEHMA, KiIacCUPHUKAIMM, OOOOIIEHMs), pPaCKpbIBaThb CMBICI OHOJIOTMYECKHX
MOHATHUH (BBIIENATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU MOHATHIMU);

OTPENEIATh 1NN JEATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTH)KECHUS,
COOTHOCHTB PE3YJIbTATHI ACATEIBHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIOJb30BaTh OMOJIOTUYECKHE IMOHATUS IS OObsICHEHUS (aKTOB M SBICHUN KUBON
MIPUPOIBL;



CTPOUTb JIOTMYECKUE pacCyXJIeHUs (MHAYKTUBHBIE, JEAYKTUBHBIC, II0 AaHAJOIUH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/IbI U 3aKJIIOYCHUS;

IIPUMEHATh CXEMHO-MOJEIIbHBIE CPEACTBA I MPEICTABICHUS CYIICCTBEHHBIX CBA3EU U
OTHOIIEHUHA B M3Y4aeMBIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYMI pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEHICHUS MPOOIEMBI C YIETOM aHAJIN3a UMEIOLINXCS MaTepPHUaTbHBIX
Y HEMATEepHUaJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJBTATOB LIEISM,
OLICHUBATh PUCKHU IIOCIIEACTBUH NEATEIBHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBUSAX pPEATbHOI0, BUPTYAJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATENbCKHE e CTBHSA:

BIIJICTh HABBIKAMHU Y4€OHO-HCCIIEI0BATEIHCKOW U MPOCKTHOW JACSITeTFHOCTH, HABBIKAMH
paszpemieHus mpooyeM, CocoOHOCTBI0O U TOTOBHOCTHIO K CaMOCTOSTEILHOMY MOUCKY METOJOB
PEIICHHUA MPAKTUYCCKUX 3a7a4, IPUMCHCHHUIO Pa3JIMYHbIX ME€TOJI0B ITIO3HAHU A,

HCIIOJIB30BAaTh PAa3JIMYHBIC BUABI ACATCIIBHOCTH IO IIOJIYYCHHUIO HOBOTO 3HAHMUA, €TI0
MHTEpIpEeTAINH, MPeoOpa3oBaHUI0 U NMPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCIE MpU
CO3JaHUN y‘Ie6HI)IX N COIMMAJIBHBIX ITPOCKTOB,

(hopMupoOBaTh HAYYHBIM THUIT MBIIUICHUS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEN, KITFOYEBBIMHU
TIOHATUAMHU U METOJaMU,

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B 0Opa30BATEIbHON NEATEIHLHOCTH H
KU3HCHHBIX CUTYaIUsIX;

BBISIBJISITh TIPUYHHHO-CJICJICTBEHHBIC CBS3M W aKTYaJIIM3MPOBATh 3ajady, BBIIBUTATH
THIIOTE3y €€ pelIeHHUs, HAXOAUTh apTYMEHTBI JUTsl J0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a]1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAM3UPOBATh TIOJIYYCHHBIE B XOJAE pCEIICHHS 3aJa4d Pe3ylIbTaThl, KPUTHUECKH
OIICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHHBATH MIPUOOPETEHHBIH OTIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIA MOUCK IEPEHOCA CPENICTB U CIOCOOOB JICHCTBHS B
po(heCCHOHATBLHYIO CPEY;

yMETh TEPEHOCHTh 3HAaHUS B I[IO3HABATEIBHYID M  IPAKTHYECKYI  OOJacTH
KHU3HEIEATCILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTECH;

BBIJIBUTaTh HOBBIC WJCH, IpEyIaraTb OPHUTHMHAJIBHBIC TOJXOJbI M PEIICHUS, CTaBUTh
po0OJIeMBbI ¥ 3a]1auH, IOTYCKAIIIUE aJIbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3NMUYHBIX HCTOUYHUKAX MH(MOpMaNHU (TeKcTe y4eOHOTO mocolwus,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMOTOTHUECKUX CIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHAIM3UpOBaTh WHGOPMAIMIO Pa3MUYHBIX BUIOB U (opm
MPEACTABJICHUS, KpUTUUECKU OLIECHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTS;

(dhopMynupoBaTh 3ampochl W MPUMEHSATh Pa3IMYHBIE METOJbI MPH TOHCKE U OTOOpe
Oouonorndeckoi HHGoOpMaIUl, HEOOXOIUMOM JITsl BBITIOJIHEHUST y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT WCHOJIH30BAHUSI HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHMAIBHYIO (OpPMY TMPEACTABICHUS OHOJIOTHYECKON
uHpopmanuu (cxXemsl, TpaduKH, TUarpaMmsbl, TAOIHIIBI, PUCYHKH U IPYTOe);



MCIOJb30BaTh HAYYHBIH S3bIK B KAUeCTBE CPEACTBA IpH paboTe C OHOJOTMYCCKOM
PIH(i)OpMaI.[HefII MNPUMCHATH XUMHWYCCKUC, (1)I/I3I/I‘-ICCKI/IC U MAarT€MaTu4d4€CKUC 3HAKU M CHMBOJIbI,
dbopmynel, abOpeBHaTypy, HOMEHKIATYpPY, HCIOIh30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMUECKUE CPEICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM paClO3HaBaHHWs W 3alIUThl MHPOpManuu, HHOOPMAIIMOHHON
0€30MMaCHOCTH JTUIHOCTH.

OBj1a/ieHNe YHUBEPCATbHBIMUA KOMMYHHKATHBHBIMH JIEHCTBUSMM:

1) odmenne:

OCYIICCTBJIAAT KOMMYHUKAIIUU BO BCCX Ccpepax JKU3HH, aKTUBHO Y4aCTBOBATb B JHUAJIOTC
WIH JUCKYCCHH TI0 CYIIECTBY OOCYXIaeMOi TeMbl (YyMEHHE 3a1aBaTh BOMPOCHI, BHICKA3BIBATH
CYXKACHHUA OTHOCHUTCIBHO BBITIOJHCHUA HpeﬂnaraeMoﬁ 3aaa4d, YUYWUTbIBAaTb HHTEPCCBI U
COTJIaCOBAHHOCTD MO3UIUHI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPENCTBA OOIICHWS, MOHMMATh 3HAYECHHE COMUATBHBIX
3HAKOB, INPCANOCBIJIOK BO3SHUKHOBCHUSA KOH(bJ'H/IKTHBIX CHTyaHHfI, YMETb CMATYATDb KOH(bJ'H/IKTI)I u
BECTH M1EPETOBOPHI;

BJIAJICTE Pa3IMYHBIMU criocobamu O6HI€HI/I$I n B3aHMOHeﬁCTBHﬂ, IMOHUMAaTb HaMCPCHUA
JPYTUX JII0JIed, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOU (popme
(bOpMyYITMPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHHEM S3BIKOBBIX
CPEZICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIUBUAYaTIbHON pabOTHI MPU
perieHur OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
(hopM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMPATh TEMaTHUKy M METOJbI COBMECTHBIX JCHCTBUI C Y4ETOM OOIIMX WHTEPECOB U
BO3MO’KHOCTEH Ka)KOTO YWiICHA KOJUICKTHBA;

MPUHUMATh 1EIH COBMECTHOW JIEATEIIbHOCTH, OPraHHW30BBIBATH W KOOPJMHHPOBATH
JEWCTBUS 10 €€ JOCTIKEHUIO: COCTABIISITh TUIaH JEUCTBUH, paclpeessiTh POJIH C y4ETOM MHECHUM
YYACTHHKOB, OOCY)KJaTh PE3yIbTaThl COBMECTHOU Pa0OTHI,

OIICHUBATh KAUYECTBO CBOETO BKJIAJa U KAXKIOTO YUaCTHHKA KOMaH/IbI B OOIIUN pe3yJbTar
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeJyiarath HOBBIE MPOEKTHI, OLCHUBATh WJCU C MO3WIUH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATErHYECKOE IIOBEJCHUE B Pa3IMYHBIX CHUTYAIUsAX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCATbHBIMH PeryJITHBHBIMH JIeiiCTBUSIMU:

1) camoopranu3anms:

UCIIOJIb30BaTh OWOJOTMYECKHE 3HAHUS ISl BBIABICHUS MPOOJEM M WX PEHICHHUS B
KM3HEHHBIX M YIeOHBIX CHTYAIHSIX;

BBIOMpATh HAa OCHOBE OHOJIOTHYECKMX 3HAHUH 1IEJIEBbIE U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEHCTBHUSAX W TOCTYMKAX MO OTHOIIECHHIO K JKHUBOW MPHUPOJE, CBOEMY 3J0POBBIO U 370POBHIO
OKPY)KaIOIINX;

CaMOCTOSITEIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATCILHOCTD, BBIBIATH MPOOIEMBI,
CTaBUTh W (POPMYIHPOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHON JEATCIHLHOCTH |
KM3HEHHBIX CUTYAIHSIX;



CaMOCTOSITEIIbHO COCTABIIATD IUIAH PELICHUS MPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

cnocoOCTBOBATH (POPMUPOBAHUIO M TIPOSIBICHUIO IIUPOKOH SPYIUIIMH B PA3HBIX 00JIACTSIX
3HAHUN, TOCTOSHHO NOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBLIM CHUTyallUsAIM, BHOCHUTb KOPPCKTUBLI B ACATCIbHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIIETh HaBbIKAMU MO3HABATEJILHOM pedIeKCuu Kak OCO3HAHMSI COBEPILIAEMBIX JIEHCTBUI
1 MBICIIMTCIIBHBIX MTPOLECCOB, UX PE3YJIILTATOB U OCHOBaHI/II\/'I, HCIIOJIBb30BaTh HpI/IéMI)I pe(i)HeKCI/II/I
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETb OLICHHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATL PCUHICHUA MO UX CHUKCHHUIO,

IIPUHUMATh MOTHUBBI U apT'YMEHTHI IPYTUX IIPU aHAJIA3E PE3Y/IbTATOB JESITEIbHOCTH;

3) npuHsATHE CEOsI U IPYTHX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JPYTUX HA OMIHUOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS COJEp)KaHMs ydeOHOTo mpeamMera «buonorus» Ha
yr1yOnEéHHOM YPOBHE OpPUEHTHUPOBAHBI Ha obecrieueHue PO UIEHOTO
0o0y4eHus: ooydaroruxcs ouonoruu. OHM BKIIFOYAIOT: CrIeU(PUIECKUE sl OMOJIOTHH Hay4dHBIS
3HaHUS, YMEHHSI ¥ CIIOCOOBI JICHCTBUH 110 OCBOCHUIO, MHTEPIIPETALIUH U IPe0oOpa30BaHUI0 3HAHUA,
BU/JIBI JICATEIIBHOCTH TI0 TIOJYYCHUIO HOBBIX 3HAHUI M MX MPUMECHEHUIO B PA3JIMYHBIX YYCOHBIX, a
TaKXKe B PeaJbHBIX JKU3HEHHBIX CHTYyalusxX. [IpeaMeTHbIie pe3yabTaThl MPEACTABICHBI 110 TOAaM
W3YUYCHHS.

[IpenmeTrHbie  pe3ynpTaThl OCBOEHUsA y4deObHoro mpenmera «buonorus» B 10
Kjlacce JOJDKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA, B IO3HAHUHU 3aKOHOB MPUPOJIBI U PEIICHUN
po6JieM palMoHAIBLHOTO IPUPO/IONONIb30BAHUS, O BKIIAZE POCCUMCKUX U 3apyOeKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH;

BJIaJICHHE CHUCTEMOM OMOJIOrMYECKMX 3HaHWMM, KOTOpas BKIIOYAET: OCHOBOIOJAraroIIne
OMOJIOTHYECKUE TEPMHMHBI M TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTa0oJu3M, IOMeocTas,
CaMOpEeryJILNs, CaMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornyeckue Teopun (kimetouyHas Tteopus 1. IlIBanna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacineacTBeHHocTu T. Moprana), yuenus (H. U. BaBunoBa — o nentpax
MHOT000pa3usi U MPOMCXOXKAECHUS KYIbTYPHBIX pacTe€HHi), 3aKOHbBI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOI0O MOKOJICHHUs], PACILLEIIIICHHUs], YACTOTHI TaMeT, HE3aBUCUMOT0 HacienoBanus I'. Menens,
TOMOJIOTMUECKUX PSIOB B HacieACcTBeHHOW wu3MmeHunBoctd H. W. BaBuiioBa), mpuHIuUIbBI
(KOMITJIEMEHTapHOCTH);



BJIaJICHHE OCHOBHBIMHM METOJIaMHU HAYYHOTO MO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIMICAHKE, U3MEPEHHE, HAOIOICHIE, SKCIIEPHUMEHT);

YMEHHUE BBIJIENIATh CYINIECTBEHHBIC MPU3HAKH: BUPYCOB, KIETOK IMPOKAPUOT U SYKAPHOT,
OJTHOKJICTOYHBIX MU MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHUM, KUBOTHBIX, YEJIOBEKA,
MIPOIIECCOB KU3HEIEATESILHOCTH, TPOTEKAIOIINX B OPraHU3Max PACTCHHUM, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTUYECKUX MTPOLIECCOB: OOMEHA BeIIecTB (MeTab0Inu3M), IPEBPAILCHHS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPOHOTO TUTIOB MUTaHH, (POTOCHHTE3a U XeMOCHHTE3a, MUT03a, Mei03a,
ramMeToreHesa, sMOpHoreHesa, OCTAIMOPHOHAIBHOTO pa3BUTHA, Pa3MHOYKEHUS,
MHJUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJCHCTBUS T'€HOB, I'e€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOO0PA;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXKIy OPraHOWJaMHU KJIETKH U UX (DYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH W UX (QYHKIUSIMHU, MEKIY OpPTaHaMH M CHCTEMaMHU OPTaHOB Y
pacTeHuil, JXKMBOTHBIX W YeJIOBeKa M HMX (YHKIHMIMH, MEKIy CHUCTEMaMH OpPraHOB M UX
GYHKIUSME, MEXIY dTanmaMyd OOMEHa BEIIeCTB, dTalaMU KJIETOYHOTO IHKIA M KHU3HEHHBIX
[IUKJIOB OPraHU3MOB, OJTalaMd SMOPHOHAIBHOTO pPa3BUTHS, TEHOTHIIOM U (EHOTHIIOM,
(eHoTUIIOM U QaKTOpaMu Cpeiibl OOUTaHUS;

YMEHHE BBISBISTH OTIMYHUTEILHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIEC PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIT0JIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUTSI TOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMATHIECKUX TPYIIIT;

YMEHHE pemarh OHOJOTHMYECKHE 3a/laud, BBISBISTH TPUYMHHO-CICICTBEHHBIE CBS3H
MEX]Ty HCCIIeTyeMbIMUA OMOJIOTHUECKUMHE IPOIIECCAMH H SIBIICHUSIMH, JIENIaTh BBIBOBI U TPOTHO3BI
Ha OCHOBAHUM IOJIyYEHHBIX PE3yJbTaTOB;

YMEHHUE BBINOIHATE JJaOOPAaTOPHBIE U MPAKTUYECKHE pabOThI, COOMI0ATh MpaBUiIa MpPU
paboTe ¢ yueOHBIM U JJab0PATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIABUIaTb TMIIOTE3bl, MPOBEPATh MX OSKCIHEPUMEHTAIbHBIMH CpPEICTBAMH,
(bopMynupys LN UCCIIEI0BAaHMS], aHATU3UPOBATh MOJYYEHHbIE PE3YJIbTATHI U J€TaTh BEIBO/IBL;

YMEHHUE y4acTBOBaTh B Y4EOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJOTHH, SKOJOTHU U
MeAULMHE, MPOBOAUMOM Ha 0a3e IIKOJIBHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO MPEACTaBIAThH
II0JIy4EHHBIE PEe3y/bTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OIICHMBAaTh OSTHYECKUE aCHEKThl COBPEMEHHBIX HCCIElI0BaHUI B obiactu
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, MCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T'€HOMA U CO3JaHNe TPAHCTEHHbBIX OPraHU3MOB);

YMEHHUE OCYILECTBJIATh OCO3HAHHBIN BbIOOp Oyayliel npodeccuoHanbHOM AeATeIbHOCTH
B o0OsacTu OWOJOTMM, MEIAMLMHBL, OHOTEXHOJIOTHH, BETEPUHAPUHU, CEIILCKOTO XO3AHCTBa,
[UIIEBON TMPOMBIIUIEHHOCTH, YIJIyOJsTh IIO3HABATENbHBIM HHTEpeC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIEH Mpodeccud U MPOAOJDKEHHE OHOJIOTMYECKOTro
00pa30BaHus B OpPraHU3aLUAX CPEJHETO PO (HECCHOHAIBHOTO U BBICHIEr0 00pa30BaHMSL.

[IpenmeTHbie  pe3ynbTaThl  OCBOCGHUS  yueOHoro mpenmera «buomorms» B 11
KJlacce NOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUM COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI MHUpPa, B IO3HAHUU 3aKOHOB
MPUPOJIBI M PEIICHUU JKOJIOTUYECKUX MPOOJIeM 4YeloBEYeCTBa, a TaKKE B PEIICHUU BOTIPOCOB
paIMoOHATLHOTO MPUPOJIOTIONIE30BaHUS, ¥ B (POPMUPOBAHKUH IICHHOCTHOTO OTHOIICHHUS K TPUPO/IC,
0O0IIIeCTBY, YEJIOBEKY, O BKJIAJE POCCHHCKHX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BJIAJICTh CUCTEMOW OMOJIOTMYECKUX 3HAHUMU, KOTOpash BKJIFOUACT ONPEIACICHUS U
MOHUMAHUE CYI[HOCTH OCHOBOIOJIATAIONIUX OHOJIOTHUYECKUX TEPMUHOB M TOHITHU (BH,
sKocucTema, Ouocdepa), Ouosornveckue Teopuu (dBoJrorMoHHass Teopus Y. /lapBuHa,



CUHTEeTHYeCKass Teopus sBoiirouuun), yueHus (A. H. CeBepuoBa — 0 HyTsX M HalpaBICHUAX
sposrornn, B.. Bepranckoro — o 6uocdepe), 3akonsl (renerudeckoro pasuoBecus Jx. Xapau
u B. Baitn6epra, 3apogsimeBoro cxonacrsa K. M. bapa), mpasmna (Munumyma FO. JInbuxa,
9KOJIOTMYECKON TUpaMuUbl SHEPTUH ), TUNIOTE3bI (Tunote3a «mupa PHK» V. I'mnbepra);

YMEHHME BJAJE€Th OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHMS, HCIHOJb3YEMbIMU B
OMOJIOTMYECKUX HCCIEI0OBAHUSAX JKUBBIX OOBEKTOB WU 3KOCHUCTEM (OMMCAaHUE, W3MEpPEHUE,
HaOJI0/IeHUe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHUS W OLEHKH AHTPOIIOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHUE BBIJCIATh CYIIECTBECHHBIC NPU3HAKU: BHUJIOB, OMOTEOLIEHO30B, SKOCHUCTEM U
Oonocdeprl, CTaOMIM3UPYIOUMIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO OTO0pA,
JJIONATPUYECKOI0 M CUMIATPUUYECKOTO BUJ000pA30BaHUs, BIUSHUS JABHKYLIUX CHJI BOJIOLUN
Ha TeHO(OH]I MOMYJSAIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHusl, YepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLMHU, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaTh B3aUMOCBS3U MEXIY MpPOLECCAaMH 3BOJIIOLMH, JBHKYIIUMU
CHJIaMU aHTpPOIIOTeHe3a, KOMIIOHEHTAaMHU Pa3JIMYHbIX SKOCUCTEM M MPHUCHOCOOICHUSAMU K HUM
OpraHU3MOB;

YMEHHE BbISBIATh OTJINYUTENIbHBIE TPU3HAKHU JKUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUI0B
K cpeie oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3el
OpraHU3MOB B COOOIIECTBAX, aHTPOINOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY Ul JOKa3aTelbCTBAa pOJICTBA OPraHU3MOB pa3HbIX CHUCTEMaTHYECKUX TPy,
B3aMMOCBSI3U OpPraHU3MOB M Cpebl OOMTAaHUS, €IUHCTBA YEIOBEUYECKUX pac, HEOOXOAMMOCTU
COXpaHEHHsT MHOroo0Opasus BUAOB M 3KOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pelIaTb OWOJIOTMYECKUE 3aJaud, BBISBIATH MPUUYMHHO-CIEACTBEHHBIE CBS3U
MEXY UCCIIeTyeMbIMU OMOJIOTHYECKUMU ITPOLIECCAMU U SIBJIICHUSAMHU, JIEJIaTh BHIBOAbBI U TPOTHO3BI
Ha OCHOBaHUU TOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpakTU4eckue paboThl, cOOMI0IaTh MpaBuia MpU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIJBUTAaTh TUIOTE3bl, MPOBEPSATH WX OSKCICPUMEHTAIBHBIMU CpPEICTBaMH,
dbopMynupys Leib UCCIeA0BaHNs, aHAIM3UPOBATh MOJIy4E€HHbIE Pe3yJbTaThl U JeJIaTh BBIBO/IBI;

YMEHHE YYacTBOBATh B Y4eOHO-HMCCIIEI0BATEILCKON paboTe 1Mo OMOJIOTHH, SKOJIOTUU U
MEJUIIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOILIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIyYE€HHBIC PE3YJbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHME OLIEHWBAaTh THUIOTE3bl W TEOPUH O MPOUCXOXKJICHUU KHU3HHU, YeJIOBEKa U
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0AaX MPEeIOTBPAILECHUS TII0OATbHBIX
W3MEHEHU B Ouocdepe;

YMEHHE OCYILECTBISTh OCO3HAHHBIN BHIOOP Oyayiiel npodeccuoHanbHON NesSTeIbHOCTH
B o0Omactu OWOJOTHH, DJKOJIOTUH, MPUPOAOINOIB30BAHUSA, MEIUIUHBI, OWOTEXHOJOTHUH,
MICUXOJIOTUH, BETEPUHAPUU, CEIHCKOTO XO3AWUCTBA, MUIIEBOW MPOMBIINIICHHOCTH, YIiayOIsTh
M03HABATEIbHBIN HHTEPEC, HAIIPABJICHHBII HAa 0CO3HAHHBIN BRIOOP COOTBETCTBYIOLIEH Mpodeccun
U TIPOJIOJDKEHUE OMOJIOTHYECKOTO 00pa30BaHUsl B OPraHU3aUAX CPEeHEro MpodecCHOHATLHOIO
U BBICIIETO 00Opa30BaHUsL.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHUe pas/ie/ioB U TeM NporpaMMbl Ko/in4ecTBo 4acos
n/n Bcero| KoHTpoJibHBIE ITpakTHUeck
paboThl paboThl

buoJsiorus kak HayKa

’KuBble cucTeMbl U UX HN3y4YeHHe

3 BuoJsiorua knetTku 2 0.5




Ne HauvmeHoBaHUe pa3fesioB U TeM IPOrpaMMbl KosinyecTBo 4yacos
n/m Bcero| KoHTpoJ/ibHbIE MlpakTHYeck
paboThI paboThI
4 XyMMHYecKasd opraHu3alusa KJIeTKU 10 1
5 CTpoeHue U PYHKLUHU KIETKH 8 2
6 O6MeH BelleCTB U NpeBpalleHue SHEPTUU B 9 1
KJIeTKe
7 HacnencrBenHass uHpopMaLus U peanu3sanus eé 9 0.5
B KJIETKe
8 Kn3HeHHBIN UK KJIETKH 6 1
9 CTpoeHue U PYHKLIUK OPraHU3MOB 17 1.5
10 |PasMHOXeHHe ¥ pa3BUTHE OPTaHU3MOB 1.5
11 |I'eHeTHKa - HayKa O HACJAeACTBEHHOCTH U 2 0.5
M3MEHYMBOCTHU OPTaHU3MOB
12 |3aKOHOMEpPHOCTH HACJIeLCTBEHHOCTH 10
13 |3aKOHOMEpPHOCTHU U3MEHYUBOCTHU 6
14 |l'eHeTuKa 4yesioBeKa 3 0.5
15 |Cesekuusi OpraHM3MOB 4 1
16 |buoTexHoJIOTUA U CHHTETUYECKasA OMOJI0THA 4
17 |Pe3epBHOe BpeMA 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 0 13
11 KUIACC
Ne HaumMeHoBaHUe pa3ziesioB U TeM NPOTPaMMbl KosinuecTBo 4yacoB
n/n Bcero| KontposbHble | IIpak
paboThl p:
1 3apox/JeHNe U pa3BUTHE IBOJIIOLMOHHBIX IPeCTaBJIeHUN 4
B OMOJIOTUHU
2 MUKpPO3BOIOLUSA U €€ pe3y ibTaThl 14
3 MakpoaBoJitoL s U €€ pe3yibTaThl 6
4 [IpoucxoxkeHre ¥ pa3BUTHUE )KU3HU Ha 3eMJie 15
5 [Ipoucxox/eHre 4yeJ0BeKa — aHTPOIOreHe3 10
6 JKO0JIOTHSl — HayKa O B3aUMOOTHOILEHUSAX OPraHU3MOB U 3
HalOpraHM3MeHHbIX CUCTEM C OKpY:Kallller cpeon
7 OpraHu3sMmbl U cpejia 06U TaHUS 9
8 JKO0JI0TUA BUJ0B U MOMYJIALUN 9
9 JKO0JIOTHS COOBILECTB. IKOJIOTUYECKHE CHUCTEMBI 12
10 |Buocdepa - rinobanbHast IKoCUCTEMA 6
11 [YesoBek U OKpyxawuiad cpeza 6
12 |Pe3epBHOe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC



Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposbHble | IIpakT!
paboThl pac

1 |BbuoJsiornsa Kak KOMIJIEKCHAsA HayKa U KaK 4acTb 1
COBPEMEHHOTO 0011eCcTBa

2 |?KuBble cUCTEMBI ¥ UX CBOMCTBA 1

3 |YpoBHeBas opraHu3anys *XUBbIX CUCTEM 1

4 |UcTtopusa OTKPBITHA U U3ydyeHUs KaeTKU. Kiietoynasa teopusa | 1

5 |MeToAbl MOJIEKYJISIPHOU U KJIE€TOYHOU OUOJIOTHH. 1 (
[IpakTHyeckas paboTa «Mi3yueHrne MeTO/10B KJIETOYHOH
6uoJsioruu (xpomaTtorpadus, asekTpodopes,
nuddepeHnmanbHoe LeHTpudyrupoanue, [111P)»

6 |XuMHYEeCKHUH COCTaB KJIETKHU

7 MuHepa/ibHbI€ BellleCTBA KJIETKH, UX OU0JIOTHYeCKas poJib

8 |OpraHuyeckue BellecTBa KJIeTKU — OeJikd. JlJabopaTopHas (
paboTa «O6HapykeHHEe 6EJIKOB C TOMOIIbI0 KaueCTBEHHbIX
peaxkuun»

9 |CBoiicTBa, kJaccupuKanus U PyHKIMU 6EKOB 1

10 |OpraHuyeckue BelleCTBa KJIETKU — YIJ1€BO/bI 1

11 |OpraHuyeckue BelleCTBa KJIETKU — JIUIIUbI 1

12 |Hyksneunossble kuciaoTsl JJHK u PHK. JlabopaTopHas pabota | 1 (
«HccnefoBaHre HYKJI€MHOBBIX KACJIOT, BblJleJIEHHBIX U3
KJIETOK pa3/IMYHbIX OPTaHU3MOB»

13 |Ctpoenue u pyHkuuu ATO. Ipyrue HykneosuaTpudocharsr | 1
(HT®D)

14 |CexkBeHupoBaHue [AHK. MeToabl reHOMUKH, 1
TPAaHCKPUNITOMUKH, IPOTEOMUKHU

15 [MeTo/bl CTPYKTYpHOH OHOJOTUH

16 |Tunel kaeTok. [I[pokapuoTUYeckas KiaeTKa

17 |CTpoeHue syKapuOoTU4YeCKOH KJIeTKH. [I[pakTuyeckas paboTta (
«H3yyeHne CBOMCTB KJIETOUHOW MeMOpaHbI»

18 |IloBepXHOCTHBIM annapaT KJeTKH

19 |OgHOMeMOpaHHbIe OpraHOUAbI KJaeTKH. [IpakTuyeckas (
paboTa «M3y4yeHue JBUKEHUS [JUTOIJIAa3Mbl B paCTUTEJbHBIX
KJIeTKax»

20 |I[losmyaBTOHOMHBIE OPTaHOU/AbI KJIE€TKU: MUTOXOHZPUH, 1 (
mactuzpl. JlaboparopHas paboTta «HMccnesoBanue
IJIa3M0JIM3a U [lellJIa3M0JIN3a B PaCTUTEJIbHbIX KJIETKaX»

21 |HemeMO6paHHbIe OpraHOU/ bl KJIETKHU

22 |CtpoeHue U GyHKLIUU /pa

23 |CpaBHUTe/IbHAA XapaKTEPUCTUKA KJIETOK 3YKapUOT. (

JlabopaTopHas paboTa «HM3yueHue CTpOeHUS KJIETOK
Pa3JIMYHbIX OPraHU3MOB»




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposbHble | IIpakT!
paboThl pac
24 |AccuMUIALMA M JUCCUMUJIALUA — JiB€ CTOPOHBI 1
MeTabosin3Ma. Tunbl o6MeHa BelecTB. JlabopaTopHas
paboTa «M3yyeHue KaTaTUTUUECKON aKTUBHOCTHU
bepMeHTOB (Ha MpUMepe aMuJIa3bl UM KaTajiasbl)»
25 |®PepMeHTATUBHBIM XapaKTep peaKMi KJIeTOYHOI0 1 (
MeTabosiM3Ma. JlJabopaTopHas paborta «HM3yueHue
bepMeHTaTUBHOTO paclilelJieHUsI MEPOKCH/A BOAOPOa B
PaCcTUTEIbHbBIX U YKUBOTHBIX KJIE€TKaX»
26 |benku-akTUBATOPbI U OEJKU-UHTHOUTOPDI 1
27 |ABTOTpOdHBIN TNl 0OMEHA BEILECTB 1
28 |®oTocuHTE3 1
29 |XemocuHTe3. JlabopaTopHas paboTa «CpaBHeHUe npolieccoB | 1 (
doToCHHTE3a U XEMOCHHTE3a»
30 |AHaspo6Hble opraHu3Mbl. Buzipl 6porkeHus. JlabopaTopHas 1
paboTa «CpaBHeHUE MPOLIECCOB OPOKEHUS U JbIXaHUSI»
31 |A3po6GHble OpraHMW3Mbl. ITAMbl IHEPTETUYECKOTO 0OMEHaA
32 |JHeprus MeMOpaHHOrO rpafueHTa NpoToHOB. CuHTe3 ATD:
paboTa npoToHHOU AT®-cruHTa3bI
33 |Peakuuu MaTpU4YHOTO CUHTE3a 1
34 |TpaHckpunuus — MaTpudHbId cuHTe3 PHK 1
35 |TpaHcasuus v e€ sTanbl 1
36 |KoaupoBaHue aMUHOKHUCIOT. Posib pubocoM B GUOCUHTE3E 1
6esika
37 |OpraHusanysa reHoMa y NpOKapuoT U 3YKapHUOT
38 |MouJsiekyisipHblEe MEXaHU3MbI 3KCIIPECCUU T€HOB Y 3yKapUOT
39 |Bupycbl — HekJIeTOYHble POPMBbI >KU3HU U 00JIUTATHBIE (
napasuThl [IpakTryeckasa pabora «Co3paHue Mozenu
BUpYyCa»
40 |BupycHble 3a60/1€eBaHUS Y€J0BEKA, })KUBOTHBIX, paCTeHUH 1
41 |HaHOTexXHOJIOTHH B OMOJIOTUH U MeJULIMHE 1
42 |’Kn3HEHHBIN LIUKJ KJIETKH 1
43 |MatpuyHbii cuHTe3 JJHK 1
44 |Xpomocomsl. JlabopaTopHas paboTa «M3yyeHrue XpoMocoM 1 (
Ha rOTOBbIX MUKpOIIpenapaTax»
45 |/leneHue KJIeTKU — MUTO3
46 |Tunbl kJ1eTok. KaprokuHes 1 uToKuHe3. JlJabopaTopHasi (
paboTa «HabstogeHre MUTO3a B KJIeTKax KOHYMKA KOpellKa
JiyKa (Ha rTOTOBBIX MUKpOIIpenapaTax)»
47 |Perynsiuys »KU3HEHHOTO LUKJ/IA KJIE€TOK
48 |OpraHu3M Kak equlHOE LieJioe




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposbHble | IIpakT!
paboThl pac

49 |TkaHu pacteHul. JlJabopaTopHas paboTa «M3yyeHue TkaHed | 1 (
pacTeHUN»

50 |TxaHM )XUBOTHBIX U YeJsioBeKa. JlabopaTopHas paboTa 1 (
«M3ydyeHne TKaHeH »KUBOTHBIX»

51 |Opranbl CucteMbl opraHoB. JlabopaTopHas paboTta 1 (
«M3ydyeHne opraHoB IBETKOBOI'0 paCTEHUS»

52 |Omnopa Tesia OpraHM3MoOB 1

53 |/lBuKeHUe OpTaHHU3MOB 1

54 |IluTaHue OpraHU3MOB 1

55 |[luTaHMe MO3BOHOYHBIX }KUBOTHBIX. [IMlleBapUTeIbHas 1
CUCTeMa YyesI0BeKa

56 |/lpixaHue OPraHU3MOB 1

57 |/JbIxaHHe MO3BOHOYHBIX )KUBOTHBIX 1 YeJIOBEKa 1

58 |TpaHcnopT BelecTB Y OpraHU3MOB 1

59 |KpoBeHoCHasi cucTeMa NO3BOHOYHbBIX )KUBOTHBIX U yesioBeka| 1

60 |BbigesieHue y OpraHM3MOB 1

61 |3awmTay OpraHM3MoOB 1

62 |MMMyHHasd cucTeMa yeJlOBeKa 1

63 |Pa3gpaXKuMoCThb ¥ peryJasayus y OpraHu3MOB 1

64 |T'ymopasibHasa peryasanys M 3HZOKPUHHAsA CUCTEMA 1
’KUBOTHBIX U YeJIOBeKa

65 |[®PopMbl pa3MHOXXEHHS OPraHU3MOB 1

66 |Ilosi0BOE pa3daMHOXeHHEe 1

67 |Meiios 1

68 |lameToreHe3. 06pa3oBaHUe U pa3BUTHE NOJIOBbIX KJIETOK. 1 (
JlabopaTopHas paboTta «HM3yuyeHne cTpoeHUsI MOJI0BBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

69 |WHpuBHAyalbHOE pa3BUTHE OPTaHU3MOB — OHTOTEeHe3

70 |3aksafjka OpraHOB U TKaHeU U3 3apO/iblllIEBbIX JIUCTKOB

71 |PocT u pa3BuTHE )KUBOTHBIX. JlTabopaTopHas paboTa (
«BpIsiBJIEHME IPH3HAKOB CXO/,CTBA 3apo/blllel
N03BOHOYHBIX }KUBOTHBIX»

72 |PasMHOXeHUe U pa3BUTHe pacTeHUH. JlabopaTopHas pabota| 1 (
«CTpoeHHEe OpPraHOB pPa3MHOXKEHHS BBICIIMX PAaCTEHUN»

73 |HcTopusa cTaHOBJIEHUS U Pa3BUTUSI TeHETUKHU KaK HAyKH

74 |OCHOBHbIE NOHSITUS U CUMBOJIbI TeHETHKH. JlabopaTopHas (
paboTa «/lpo3oduiia Kak 06'bEKT FreHETHUUECKUX
HhccaeJ0BaHUN»

75 |3aKOHOMEpPHOCTHU HacCJIe/IOBaHUS TPU3HAKOB. 1 (

MoHorubpuaHoe ckpeuuBaHue. [I[pakTudeckas pa6orta




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposbHble | IIpakT!
paboThl pac

"WU3y4yeHue pe3yIbTaTOB MOHOTMOPHU/AHOTO CKPEIUBAHUA Y
Jipo30¢ubl"

76 |LluTosiOorMyecKkrue OCHOBbI MOHOTMOPU/IHOTO CKpEeLUBaHUS

77 |AHanusupympollee ckpemBaHue. HernosHoe JoMMHUpOBaHue

78 |lurubpujHoe ckpeuiMBaHue. [I[pakTudeckas paborta (
«H3yyeHue pe3yibTaTOB JUTMOPUHOTO CKPELUBAHUS Y
Zipo30UbI»

79 |LluTosiorMYecKre OCHOBbI JUTHOPUJHOTO CKpEelUBaHUS 1

80 |CuernieHHOe HacJeL0BaHYe IPU3HAKOB 1

81 |XpoMocoMHasa Teopusd HaCJeACTBEHHOCTHU 1

82 |Teneruka mosa 1

83 |l'eHOTHII KaK 1leJIOCTHasd cCUCTeMa 1

84 |T'eHeTUYeCKUM KOHTPOJIb pa3BUTHUSA PACTEHUH, KUBOTHBIX U 1
yeJl0OBeKa

85 |[HM3MeHUYMBOCTb MPU3HAKOB. BH/1bIl U3MEHYUBOCTHU

86 |[MoaudukanoHHas U3MEHYUBOCTD

87 |BapuauuoHHBIN P U BapUalMOHHAs KpUBas. (
JlabopaTopHada paboTta «HcciefoBaHre 3aKOHOMEPHOCTEN
MoAUPHKALMOHHON U3MeHYUBOCTH. [locTpoeHue
BapHaLMOHHOTO pAJia U BApUALMOHHON KPUBOW»

88 |l'eHoTHMnuMyeckas U3MeHYUBOCTb. KoMOHHaTUBHaAA 1
U3MEHYUBOCTb

89 |MyTauuoHHas U3MeHYUBOCTb. [IpakTHyeckas paboTa 1 (
«MyTauuu y po30¢uibl (Ha TOTOBbIX MUKpOTNpenaparax)»

90 |3aKOHOMEPHOCTHU MYTALMOHHOTO Npolecca. INUreHeTHKa U 1
3MUIeHOMHUKA

91 |l'eHeTuka yesnoBeka. [IpakTuyeckas pabota «CocTaBieHHEe U 1 (
aHaJIu3 poJ0CITOBHOU»

92 |MeTo bl MEAUIIMHCKON I'eHETUKH

93 |3HayeHMe MeULIMHCKOU reHeTUKHU B NIPeI0TBpalleHUH U
JieueHU U FreHeTUYeCKHX 3a00/1eBaHN I YesloBeKa

94 |OcHOBHbIe NOHATHUSA ceseKlMu. JJabopaTopHas paboTa 1 (
«H3yuyeHHe cCOPTOB KyJIbTYPHBIX pPAaCTEHHUH U IOPO/,
JOMAIIHUX KUBOTHBIX»

95 |MeToapbl cesieKLIMOHHOM paboThl. JIJabopaTopHasi paboTa 1 (
«3yyeHne MeTO/|0B CeJIeKLIUH pacTeHUN»

96 |[locThKeHUS CeJIeKIIMU PAaCTEHUU U YKUBOTHBIX. 1
[IpakTHyeckas pabota «[I[puBUBKa pacTeHUN»

97 |CoxpaHeHUe, NU3yYEHHE U UCII0JIb30BAaHUE r'eHeTUYeCKUX 1

pecypcoB




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposbHble | IIpakT!
paboThl pac
98 |broTexHO/I0TUA KaK HayKa U OTpPac/b IPOU3BOACTBA. 1 (
[IpakTHyeckas paboTta «M3yyeHue 06'beKTOB
O6MOTEXHOJIOTHUU»
99 |OcHOBHbIE HaNpaBJIeHUSI CHHTETUYECKON OHMO0JIOTUHU 1
100 | XpoMmocOoMHas U reHHas UHXXeHepHus 1
101 |MeguIMHCKHE OMOTEXHOJOTHH 1
102 | Pe3sepBHbIii ypok. [loBTOpEHME, 0606111eHME, 1
chcTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 0 1
11 KJIACC
Ne Tema ypoka KosimuecTBO 4yacoB
n/m Bcero| KonTtpoJsibHble | [IpakT
paboThl pat
JdBosironiMoHHad Teopud Y. lapsuHa
JBHKylHe cyJbl 3BOJIIOLUK BUZOB 110 Y. /lapBuHy
Bopbba 3a cymecTBoOBaHMe, eCTECTBEHHBIA U UCKYCCTBEHHBIN
oTO60p
dopmMUpoBaHUE CUHTETUYECKOU TEOPUHU IBOJIIOLIUU
5 |JTanbl 3BOJIIOLIMOHHOIO MPOLecca: MUKPO3BOJIIOLMA U
MaKpO3BOJIIOLUSA
[lonynauusa — 3jieMeHTapHas eJUHULA IBOJIIOLIUU
7 3aKoH reHeTu4eckoro paBHoBecus /[x. Xapau, B. Baiin6epra. (
JlabopaTopHasa paboTta «BbisiBjieHHe U3MEHUYUBOCTH Y
ocob6el oHOTO BUAA»
8 |ds1ieMeHTapHbIe GAKTOPbI 3BOJIOLUU
9 |3ddekT ocHOBaTe . IOPEKT OYTHIJIOUHOTO FOPJIbIIIKA
10 [Murpauuu. U3oasauuu nonyisnyii: reorpadpuryieckas,
6uoJsiornyeckas
11 |EcTecTBeHHBIH 0T60P — HANPABJAWIIMUNA GaKTOP 3BOJIIOIUHU
12 |(IlosioBO#M 0T6GOP
13 |IIpucnoco6/ieHHOCTb OPraHU3MOB KaK pe3yJibTaT (
MUKpO3BOJIIOIMU. JlabopaTopHas paboTa «M3ydyeHue
apoMopd030B ¥ UAN0aJANTALlUNA Y PACTEHUH U 3 KUBOTHBIX»
14 |I[IpuMepsl NpUCIOCOOJEHUH Y OPraHU3MOB: 1 (
MopdoJsioruieckue, pr3noJoruieckre, bMOXUMHUYECKHUE,
noBezieH4Yeckue. JlabopaTopHas pabota «[IpucnocobsieHus
OPraHuM3MOB U UX OTHOCUTEJIbHASA 11eJ1eCO000Pa3sHOCTb»
15 |Bup, ero kputepuu u cTpykTypa. JJabopaTopHas paboTa 1 (
«CpaBHeHHE BUJ0B 110 MOPHOJIOTUIECKOMY KPUTEPUIO»
16 |CTpykTypa BHUAa 1




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposibHele | [IpakT
paboThl pac
17 |Bupoobpa3oBaHMe KaK pe3yJibTaT MUKPO3BOJIIOIUN
18 |CBfI3b MUKPO3BOJIIOLIUU U SNTUIEMHUOJIOTUU
19 |MakpoasoJsronus. [laneoHTOI0TUYECKHE METO/bI U3yYeHUS
3BOJIIOLMU
20 |buoreorpaduyeckue MeTO/ bl U3yYeHHUS 3BOJIIOLUU
21 |3MOpuoJIOTUYECKHE U CPABHUTENbHO-MOpPdoIoruieckue
METO/bl U3y4YEeHHS 3BOJIIOLUU
22 |MoJsieKy/sipHO-TeHeTHUYeCKHhe, DUOXMMHUYEeCKHEe U 1
MaTeMaTU4YeCKHue MeTO/ibl U3y4eHHUS 3BOJIIOLMHU
23 |OO6uMe 3aKOHOMEPHOCTH 3BOJIIOIUN
24 |ApantvBHad paguayus. HepaBHOMEpPHOCTb TEMIIOB
3BOJIIOIMU
25 |Hay4Hble runoTe3bl IPOUCXOXK/EHHUS )KU3HU Ha 3eMJie 1
26 |/loHay4yHble IpeACTaBJIEHUS O 3apOKAEHUHU XKU3HU 1
27 |OcHOBHbIE 3Tanbl HEOPTaHWYECKOU 3BOJIOLUHU 1
28 |T'unoTe3sbl 3apOXKAeHUS )KU3HU 1
29 |HUctopus 3eMyu U MeTO/ibl €€ u3ydeHus. J/lJabopaTopHas 1 (
paboTa «M3ydyeHue 1 oNMCcaHUe UCKOTIaeMbIX OCTAaTKOB
JAPEeBHUX OPraHU3MOB»
30 |HavasnbHble 3Tanbl OpraHU4ecKoOr 3BOJIIOLUU
31 |2BoJiOLMA 3YKAPUOT
32 |OcHOBHbBIE 3Tallbl 3BOJIIOL WU PACTUTEJNBLHOIO0 MUPA. (
[IpakTuyeckas pabora «M3yyeHue 0cO6GeHHOCTEN CTPOEHHUS
pacTeHUH pa3HbIX OTAEJN0B»
33 |OcHOBHBIE 3Tallbl 3BOJIIOL WY )KUBOTHOTO MUpa
34 |3JBoJirouMs KUBOTHBIX. [IpakTHyeckas pabora «M3yyeHue (
0COOEHHOCTEN CTPOEHUSI IO3BOHOYHBIX YKUBOTHBIX»
35 |PasBuTHe )KU3HU Ha 3eMJie 110 3paM U MepuoiaM
36 |MaccoBble BBIMUpPaHUA — 3KOJI0TMYeCKUe KPU3UChI
IpOILJIOro
37 |CoBpeMeHHbIN 3K0JIOTUUYECKUN KPU3UC, er0 0COOEHHOCTHU 1
38 |CoBpeMeHHas CHUCTeMa OPraHU4YeCcKOro Mupa 1
39 |[OcHOBHbIE cCUCTeMaTHYeCKHe IPYIIbl OpTaHU3MOB 1
40 |AHTpOIOJIOrMa — HAayKa O YeJI0BeKe 1
41 |PasBuTHeE NpeACTaBJIEHUN O IPOUCXOKIEHUHY YeJI0BEKA 1
42 |MecTo 4esioBeKa B CUCTEME OPraHU4Y€eCKOr0 MUpa. 1 (
JlabopaTtopHas pabora «HM3yueHre 0cCO6GEHHOCTEN CTPOEHUS
CKeJIeTa 4eJI0BeKa, CBAI3aHHbIX C IPAMOX0XAeHUEeM»
43 | IBUKyujre CUJIbI aHTPOIIOreHe3a 1




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposibHele | [IpakT
paboThl pac

44 |CooTHoOlIEHHE GHOJOTHYECKUX U COLMAIbHBIX GaKTOPOB B 1
aHTpOIOreHe3e

45 |OcCHOBHbIE CTaIMU AaHTPOIIOTreHe3a 1

46 |IlaseoreHeTuka v najeoreHOMUKa 1

47 |JBoJOLMA COBPEMEHHOIO YeI0BeKa 1

48 |YenoBeveckue pachl. [IpakTuueckas pabora «M3yuyeHue 1 (
3KO0JIOTUYECKHUX aJlallTal[Mi YesloBeKa»

49 |MexauCLUIJIMHAPHBIE METO/ (bl aHTPOIOJIOTUH

50 |3apoxzaeHHe U pa3BUTHE IKOJOTUHU

51 |Metoabl akosioruu. JlabopaTopHas pabora «M3yyeHue (
MEeTO/I0B 9KOJIOTUYECKUX UCCJIeZJOBAHUN»

52 |3HayeHHe 3KOJIOTMYECKHX 3HAHUH /151 YeJI0BeKa

53 |3Jkosornyeckue GpaKTOpPbI

54 |A6uoTtudeckue pakTopbl. CBET KaK 3KOJOTUYECKUU PaKTOp. (
JlabopaTopHasi paboTa «BbisiBJieHHE TPHUCTIOCO6BIEHU N
OPraHM3MOB K BJIMSHUIO CBETa»

55 |A6uoTtuyeckue pakTopbl. TeMnepaTypa Kak 3KOJOTHYECKUN 1 (
daxTop. J/labopaTopHasi paboTa «BbisiBieHne
NpUCIOCOOJIEHUU OPTaHU3MOB K BJIUSIHUIO TeMIlepaTypbI»

56 |AbuoTudeckue GaKTOpPbl. BJXKHOCTD KaK 9KOJOTHYECKUN 1 (
dakTop. JlabopaTopHas paboTa «kAHATOMHUUYECKHE
0COOEHHOCTU PacCTEHUU U3 pa3HbIX MeCT OOUTAHUSA»

57 |Cpeabl 06UTaHUSA OPTAaHU3MOB 1

58 |BuoJsiornyeckrue puTMbl 1

59 |’KusHeHHble GOPMbI OPraHU3MOB 1

60 |buoTnyeckue GpaKTOpHI 1

61 |3HayeHHe GMOTHUYECKUX B3aUMOJIEMCTBUH JJIs 1
CylL,eCTBOBAHUSI OPTaHU3MOB B CpeJie OOUTaHUSA

62 |JKoJIOTUYeCKHe XapaKTEPUCTUKU NOMYAS LU

63 |OcHOBHbIE IOKa3aTe Iy NONyJISLUN: YUCTEHHOCTb,
IJIOTHOCTb, BO3pacTHAs U M0J10Basi CTPYKTypa

64 |OcHOBHBbIE IOKa3aTe U NOMYJALMU: POXKAAEMOCTb, pupocTt, | 1
TEMII pOCTa, CMEPTHOCTb, MUTPALU

65 |[JKoJiorMYecKasi CTPYKTypa NOonyJasuu

66 |/luHaMMKa NOMNyJIALMU U €€ peryasanusa

67 |KpuBble pocTa YMCIE€HHOCTHU nonyadanuu. Kpusbie
BbXKMBaHUS

68 |3koJsorvueckas HyIa Bua. JlJabopaTopHasi paboTta 1 (
«[IpucnocobyieHus ceEMsSIH pacTeHUM K paccesieHUI0»

69 |Bup kak cucteMa nonyasLuu 1




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposibHele | [IpakT
paboThl pac
70 |3aKOHOMEPHOCTHU MOBEJEHUS U MUTPALIUU ) KUBOTHbIX 1
71 |Coobl1ecTBO OpraHU3MOB — OGUOIEHO3 1
72 |9KocucTeMa KakK OTKpbITas CUCTeMa 1
73 |KpyroBopoT BeleCTB ¥ NOTOK SHEPTUU B 3KOCUCTEME 1
74 |OCHOBHbIE IOKA3aTeJHl 3KOCUCTEMBI 1
75 |JKoJ0TUYECKHE MTHPAMUJbI 1
76 |H3MeHeHUS COOOIIECTB — CYKIIECCUU 1
77 |llpupoaHbIe 3KOCUCTEMBL. JKOCUCTEMBI 03€p U pPEeK. 1
JKOCHUCTEMBI MOpPEN U OKEAHOB
78 |llpupogHbie 3KOCUCTEMBI. JKOCUCTEMBI TYH/D, JIECOB, 1
CTeneu, NyCTbIHb
79 |AHTpONOreHHbIe 3KOCUCTEMBI
80 |Ypboskocuctemsl [IpakTrdeckas pabora «M3ydyeHue U (
onucaHue Yp603KOCUCTEMbI»
81 |3akoHOMepHOCTU GOPMHUPOBAHUS OCHOBHBIX 1
B3aMMO/IeMCTBUY OPTraHW3MOB B 9KOCUCTEMAX
82 |MexaHHU3MBbI BO3/|€MCTBUS 3arpsisHEHUN pa3HbIX TUIIOB Ha 1
Cy60praHU3MeHHOM, OPraHM3MEeHHOM, IONYJIAUOHHOM U
3KOCHCTEMHOM YPOBHAX
83 |Buocdepa — obulensaHeTapHasi 060J049Ka 3eMJIH 1
84 |Yuenue B. U. BepHaackoro o 6uochepe 1
85 |3aKOHOMEPHOCTH CyleCTBOBaHUs O6HMoCchepbI 1
86 |KpyroBopoThbl BelEeCTB U 6UOTE0XUMHUYECKUE [UKJIbI 1
87 |3oHanbHOCTb 6U0CPHepbl. OCHOBHbIE OMOMBI CyLIX 1
88 |YcrToiuuBoCTb 6MOChEpPHI 1
89 |JKoJsioruyeckKre KpU3MChl U UX IPUYHHBI 1
90 |Bo3gelcTBUe YesioBeKa Ha 6uochepy 1
91 |AHTponoreHHoe Bo3/leiCTBUE Ha PaCTUTEJNbHbBIN U 1
YKUBOTHBINA MUP
92 |OxpaHa npupojbl
93 |OcHOBHbBIE IPUHLUIIBI yCTOWYHMBOTO Pa3BUTUSA YeJIOBe4eCTBa
Y IPUPO/JbI
94 |PanyoHaJ/ibHOE MPUPOAOINOJAb30BaHHE U COXPAaHEHHE 1
610JIOTUYEeCKOTr0 pa3Ho0bOpa3us 3eMJiu
95 |06061eHue o TeMe «MUKPO3BOJIIOLHUSA U €€ pe3yJIbTaThI»
96 |0O6061eHue o TeMe «MaKpO3BOJIIOLMS U €€ pe3yJibTaThI»
97 |06061eHre o TeMe «I[IporcxoXK/ieHHue U pa3BUTHE }KHU3HU

Ha 3eMJie»




Ne Tema ypoka KosinyecTBo 4yacos
n/n Bcero| KonTtposbnble | [IpakT:
paboThI pac
98 |06061eHue o TeMe «[IporcxoxaeHMEe YeJ0BeKa — 1
AHTPOTIOTEHE3»
99 [06061eHNE IO TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIIEHUSIX OPTaHHU3MOB»
100 |O6061eHne 0 TeMe «OpraHrU3Mbl U Cpesia 0OUTAHUSA» 1
101 |060611eHHE 10 TEME «IKOJIOTUSA BUAOB U MOMYJSIAN» 1
102 |06061eHHe 0 TeMe «buocdepa - riiobanbHas skocucrema» | 1
OBIIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME 102 0

ITPOBEPSAEMBIE HA EI'D 11O BUOJIOI'NN TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA30BATEJIbHOM ITPOT'PAMMBI CPETHET'O OBIIIETI'O OBPA3OBAHUS

Kon

NpoBepsieMoro

TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHMS K IPEAMETHBIM pe3yJibTaTaM O0CBOCHHS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero o01mero o6pa3oBaHus

CchopMHpOBaHHOCTS 3HAHUH O MECTE€ M PO OMOJOTHMH B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBAaHUN COBPEMEHHOH €CTECTBCHHOHAYYHOM KapTHHBI MHpAa, B MO3HAHWU 3aKOHOB
IOPUPOABl U PELIEHUH KU3HEHHO Ba)KHBIX COLMAJIbHO-ITUYECKUX, HSKOHOMMUYECKHX,
9KOJOTMYECKUX MPOOJIEM YeJOBEUECTBA, a TAKKe B PEIICHHH BOIPOCOB PAIlHOHAIBEHOTO
IPUPOJIONIONB30BAHUS, B (POPMHPOBAHUY IIEHHOCTHOTO OTHOIICHHS K IPUPOJE, OOIIECTRY,
YEJIOBEKY; O BKJIAJIe POCCHHCKUX M 3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHH

Brnanenne cuctemoii 3HaHMIT 00 OCHOBHBIX METOAAaX HAYYHOTO ITO3HAHHS, HCIONb3YEMBIX B
OHMOJIOTMYECKAX HCCIIENOBAHUSAX JKUBBIX OOBEKTOB M HKOCHCTEM (ONMHMCAaHWE, W3MEpEHHE,
IIpoBeieHre HaOMI0AeHNIT ); cHOCOOaMU BBISABICHHUS U OI[CHKH aHTPOIOT€HHBIX H3MEHCHUH B
MIpUPOJE.

YMeHue BbABUTaTh TIMIIOTE3bI, IIPOBEPATh MX JKCIEPUMEHTAIbHBIMU CpEICTBAMH,
(dbopMymUpys LeNb HWCCIESNOBAaHUS, AHAIM3UPOBATH IONYyYCHHBIE PE3yAbTATBI W JEIaThb
BBIBOJIBL.

BrraBrieHre 3aBICHMOCTH MEXKIY HCCIEIYEMBIMH BEIMYMHAME, OOBSICHEHHE ITOYYCHHBIX
Pe3yIBTaTOB U (POPMYIHPOBAHUE BEIBOAOB C HCIIONB30BAHNEM HAYIHBIX MOHSATHH, TEOPHU 1
3aKOHOB

YMeHne BIaieTh CHCTEMOH OMOJIOTHYSCKIX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIIE
OMOIIOrHYeCKre TEPMUHBI U TIOHATHS (KI3Hb, KIICTKA, TKAHb, OPraH, OPraHnu3M, BHUII, TTOMYJISIINS,
JKOCHCTEMa, OWoIIeH03, Onocdepa; MeTaboH3M, TOMeocTas, KICTOYHBI UMMYHHTET, OMOCHHTE3
Oerka, GHOITOMIMEpBI, MCKPETHOCTD, CAMOPETYIISIINS, CAMOBOCIIPOH3BEICHIE, HACTICACTBEHHOCTD,
HU3MEHYMBOCTb, SHEPro3aBUCHMOCTb, POCT U PA3BUTHE);

ouosornyeckue TeopuH: KieTouHas Teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa;
KJIOHaJIbHO-CceNeKTUBHOro ummyHnutera I1. Opnux, .M. MeunukoBa, XpoMOCOMHas TeOpUs
HacinencrBeHHoctd T. Moprana, 3akoH 3apozpliiieBoro cxoxacrsa K. bapa, spomronuoHHas
teopust Y. [lapBruHa, CHHTETHYECKasl TEOPUS SBOJIIOLIMM, TeOpus aHTpornoreHesa Y. JlapeuHa;
Teopust Ouoreoneno3a B.H. Cykauéra; yuenne H.W. BapuioBa o meHTpax MHOr0o0oOpasus u
MIPOUCXOXKACHUS KyJIbTYPHBIX pacTeHuid, yuenue A.H. CeBeplioBa o MyTsxX U HalpaBIeHUSIX
sBomonuy, yaenue B.M. BepHanckoro — o 6uochepe);




Kon
NPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaAHNSI K IPEAMETHBIM Pe3yJibTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero 001mero 06pa3oBaHus

3aKOHBI (emuHOOOpa3usi TIOTOMKOB IIEPBOIO TIOKOJIGHHWS, pAcCIIEIUICHHs MPU3HAKOB,
HE3aBUCHUMOI0 HacJeIOBaHMs MpU3HAKOB |. MeH/ens; CLEMJICHHOrO HAacleIOBaHUs IMpH-
3HAKOB M HapylleHWs clemieHuss TeHoB T. Moprana; TOMOJIOTHYECKHX PsIOB B
HaciencTBeHHoM uaMeHunBoctu H.U. BaBuiioBa; renernueckoro pasHosecus Jx. Xapau u
B. Baiin6epra; 3apogsiieBoro cxoactsa K. bapa; ouorenerndeckuid 3axon J. ['ekkens, O.
Mromiepa);

MPUHIUIIBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH );

npaBuia (MuHuMyma tO. JInbuxa, 3KoIOrndeckoi mupamMuIbl Yrcesl, OMOMacchl U SHEPTHH);
rumnote3bl (koarepBaTHOW A.UW. Omapuna, nepBuuHoro OymboHa JDx. Xomnzeitna, Mukpochep
C. ®okca, pubosnma T. Uek)

YMeHHe peniath MOWCKOBBIE OHMOJOTMYECKHE 3aJayM; BBISBIATh HPHYMHHO-CICACTBEHHBIE
CBSI3M MEX/Iy MCCIIEIyeMbIMHA OHOJIOrMYECKMMH 00BEKTaMH, IPOLIECCAMH M SIBJICHUSIMH; JIeJIaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBaHHUH IOJIyYEHHBIX Pe3yJIbTaToB;

COCTaBJIATh TCHOTHITHYECKUE CXEMbI CKPEIIIMBAHHMS ISl PA3HBIX THUIIOB HACJICAOBAHUS TPH3HAKOB
y OpraHM3MOB, COCTaBJISITh CXEMbI [IEPEHOCA BEILIECTB U SHEPTHHU B dKOCUCTEMax (IIely MUTaHHUs,
NHIICBBIC CCTH)

YMeHne ycTaHaBIMBaTh B3AaUMOCBSI3H MEKAY CTPOCHHEM U (QYHKIHSIME: OPraHOUIOB, KJIETOK
pa3HBIX TKaHEH, OpraHaMy U CUCTEMAMU OpPraHOB Y PaCTEHUH, dKUBOTHBIX U YEJIOBEKA; MEXY
oTaramMu O6MeHa BCLUICCTB,; dTallaMU KJIIETOYHOI'O HUKJIa U Y XU3HCHHBIX TUKJIOB OPraHn3MOB,
STanaMy SMOPHOHAIBHOTO PA3BHUTHS; TEHOTHIIOM M (EHOTUIIOM, ()EHOTHIIOM M (haKTOpaMH
cpe/bl O0UTaHUSL; IPOLIECCAMHU 3BOJIOLUH; JIBHIKYIIMMH CHIJIAMU aHTPOIIOTeHEe3a; KOMITOHEH-
TaMH Pa3JIMYHBIX YKOCUCTEM U MPUCIIOCOOJICHUSIMUA K HUM OPraHH3MOB

YMeHue BBIIENATH CYIIECTBCHHBIC TIPH3HAKH:

CTPOCHHSI BUPYCOB, KICTOK HPOKAPHOT M JYKApHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHM3MOB, BUJIOB, OMOT€OIICHO30B, YKOCUCTEM U OHMoc(hepbl; CTPOSHHS OPraHOB U CUCTEM
OpraHOB PAaCTEHHH, KUBOTHBIX, YEIOBEKA; IIPOLIECCOB JKU3HENCITENLHOCTH, TPOTEKAIOMIIX B
OpraHu3Max pPacTEHUil, )KUBOTHBIX U YEJIOBEKa; ONOIOTMIECKUX MPOLIECCOB: 0OMEHA BEIIECTB
(Metabonu3m), nHGOPMAITUU U TPEBPANICHUS] SHEPTrUHU, OPOXKEHHMSI, aBTOTPOPHOTO U TeTe-
poTpodHOro TUIIOB MHUTaHHA, (HOTOCHHTE3a U XEMOCHHTE3a, MHTO03a, MEii03a, raMeToreHesa,
aMOpHOreHe3a, MoCTIMOPHOHAIFHOTO Pa3BUTHS, PA3MHOKEHHS, HHIUBHAYAJIEHOTO Pa3BUTHS
oprann3Ma (OHTOTE€He3a), B3aUMOJCHUCTBUS TEHOB, T€TEPO3KCa; NCUCTBUH MCKYCCTBEHHOTO
oTO0Opa, CTAOMIM3UPYIOIIEr0, JBHXKYIIET0O W Pa3phIBAIONICTO E€CTeCTBEHHOro 0TOopa;
AITIONATPUYECKOT0 ¥ CHMIIATPHYECKOTO BHUAOOOpA30BaHU, BIMSHUS IBIKYIIUX CHII
SBOJIONMU Ha TeHO(MOH MOITYJISIHUN; TPHCIIOCOOICHHOCTH OPTaHU3MOB K Cpefie OOMTaHHS,
YepeqoBaHUS HAINPABICHUH OBOJIONHH; KPYyroBOpOTa BEIIECTB W IIOTOKA HHEPTHH B
IKOCHCTEMAX

ChopMHPOBAaHHOCTh YMEHHsI BBIACIATH CYLICCTBEHHBIC MPHU3HAKH BHPYCOB, KIETOK
MPOKAPUOT ¥ JYKAPHOT, OJHOKICTOYHBIX W MHOTIOKJIETOYHBIX OpPraHM3MOB, BHJIOB,
OMOTeOICHO30B u 9KOCHUCTEM;
OCOOEHHOCTH IPOLIECCOB OOMEHA BEIIECTB U MTPEBPAICHUS SHEPIUHU B KIIETKe, (DOTOCHHTE3A,
[UTACTHYECKOTO M DHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO3a, Meio3a,
OILUTIOZIOTBOPECHUS, PA3BUTUS W Pa3MHOXKCHHUS, HHIUBUAYAIbHOTO Pa3BUTHUS OpraHM3Ma
(onTOTreHe3a), OOpLOBI 3a CYIIECTBOBAHWE, CCTECTBEHHOrO OTOOpa, BHI000pa3oBaHMS,
MIPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHUS, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AQHTPONOTEHHBIX W3MEHEHHH B HKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
MIpeBpaIIeHus YHEPruu B onochepe

YMeHue HCIojib30BaTh COOTBCTCTBYIOIIHUE apryMCHTHI, 6I/IO.]'IOI"I/I'-IGCKYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY JIsI JOKa3aTCJIbCTBA POACTBA OPraHM3MOB pPA3HBIX CUCTEMATHYCCKUX TIPYIIIL,




Kon
NPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaAHNSI K IPEAMETHBIM Pe3yJibTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero 001mero 06pa3oBaHus

B3aMMOCBSA3H OPraHru3MOB U CPE/IbI 06I/ITaHI/I$I; €ANHCTBA YCJIOBCUCCKUX pac; H606XOI[I/IMOCTI/I
340pPOBOI0 o6pasa JKU3HH, COXPAaHCHUSA paSHOO6paSI/IH BUIOB U 3KOCHUCTEM KaK YCJIOBUSA
COCYHICCTBOBAHU A IPUPOJbI 1 UCJIOBEYCCTBA

YMeHHe  KpUTHYECKH  OLEHUBaTh HWHGPOpPMALMIO  OMOJIOTUYECKOTO  COAEPIKaHUS;
WHTEPIPETUPOBATh OJTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIENOBaHWi B OHOJNOTWH,
MeIULIMHE, OWOTEXHONOTHH; pPAacCMaTPUBaTh TJO0ANbHBIE SKOIOTHYECKHE MPOOIeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO TMO3UITUIO
HNEPEYEHDB 3JIEMEHTOB COAEP/KAHUA, ITIPOBEPAEMBIX HA EI'D ITO BUOJOI'NU

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS

1 Buosnorus xak Hayka. JKuBble cucTEMBI U UX U3Y4YEHUE

CoBpemenHas onomnorus - KOMILJIEKCHAsI HaykKa. Buonorunueckue HE
U W3ydaeMble MMHU poOsembl. DyHIaMEHTANBHBIC, NPUKIAAHBIC M TOMCKOBBIC HAYYHBIC HCCIICIOBAHE
6uomnoruu.

11 3HadeHue Ouonorud B (OPMHUPOBAHMH COBPEMECHHOW €CTECTBEHHO-HAYYHOM KapTHHBI Mupa. [Ipodec
CBsI3aHHBIC ¢ Onoorueil. 3HaueHne OMOIOrUY B IPAKTUUECKOM ESITEIEHOCTH YSIOBEKA: MEIHUIINHE, CEITbC

X034HCTBE, TPOMBILIIEHHOCTH, OXPaHe IPUPOAbI

JKuBBle cHCTeMBI Kak IpeaMeT u3ydeHus: ononoruu. CBOHCTBA KUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO
CTaBa, MUCKPETHOCTh W IEIOCTHOCTD, CIOKHOCTh U YIOPSIOYCHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPT:
3aIusl, CAMOBOCTIPOM3BEICHHE, Pa3IPAKIMOCTh, U3MCHUYNBOCTD, POCT M Pa3BHTHE.

12 YpoBHHM OpraHu3aiyil KUBBIX CUCTEM: MOJIEKYJSPHBIM, KIETOYHBIN, TKAHEBBIM, OPraHU3MEHHBIH, MOITYIIs
OHHO-BHJIOBOM, DKOCHCTEMHBIN (OumoreomeHoTndeckuii), 6uocdepHsiii. [Ipomeccrl, Mpoucxoasme B Ku

cucremax. OCHOBHBIE IPU3HAKH XHUBOT0. JKI3HB Kak hopMa CyIIeCTBOBAHHS MATEPHU

Metoapl  Owonormueckod  Haykd. HaOmronmeHwe, W3MepeHHE,  JKCIIEPHMEHT,  CHCTEMaTH3a
mertaananu3. [lonsiTre o 3aBUCMMOI 1 He3aBUCUMOM niepeMeHHou. [InannpoBanme sxciepumenTa. [Tocrane
1.3 u mpoBepka rumore3. HymeBas runore3a. Ilomartme BeIOOpKH © e JOCTOBEpHOCTh. Pas€
B Owmonorndyeckux HaHHBIX. OIEHKa OCTOBEPHOCTH IONYYCHHBIX pE3yNbTaToB. I[IpHumHBI HCKaxe
pe3yIIBTaTOB dKcnepruMeHTa. II0HsITHE CTaTHCTHYECKOro TecTa

2 Knerka xak Onosornyeckas CucTeMa

Krnetka — cTpyKTypHO-(DYHKIIMOHANBHAS €IWHHUIA KUBOTO. MCTOpHsS OTKpBITHSA KieTkH. PaGoter P. T
A. Jlerenryka. Kierounas teopust (T. llIBann, M. 1llneiinen, P. BupxoB). OcHOBHBIEC IOJI0KESHHS COBPEMEH
2.1 KJIETOYHOI TeopHH.

Metonsl MOJEKYISPHOH ¥ KIETOYHOW OMONIOTHH: MHKPOCKOIHS, XpOMaTOrpadus, 3IIEKTpodopes, Mg
MEUEHBIX aTOMOB, T depeHnraIpHoe HeHTPHPYTUPOBAHHE, KYIFTHBHPOBAHHE KIETOK

XUMHYECKUI COCTaB KIETKH. Makpo-, MEKPO- U YIBTPAMUKPO3JIEMEHTHL. Boa u €€ ponb Kak pacTBOPUT
peareHTa, y4yactue B CTPYKTYPUPOBAHUHU KJIETKH, TEIIOPErysiuuu. MUHepalbHbIe BEILECTBa KIIETKH,
Ononornyeckas poib. Poiab KaTHOHOB 1 aHHOHOB B KJIETKE.

29 Buonornyeckue moaumepsl. bellkn. AMUHOKHCITIOTHBIN cocTaB 0ekoB. CTPYKTYphI OSITKOBOM MOJICKYJIBI. |
' BHYHAs CTPYKTypa Oelka, menTHIHasI CBsA3b. BropuuHast, TpeTHdHas1, YeTBEpTHIHAS CTPYKTYpHI. JleHaTypal
CaoiicTtBa OenkoB. Knmaccugukarus 6eixxoB. bromornueckue GyHKIMH OEIKOB.

YraeBomsl. MoHOCaxXapuabl, AUCaXapuabl, OMUrocaxapuisl U momucaxapuasl. OOMuUi IIaH CTPOSHUS U

3UKO-XMMHUYECKHUE CBOMCTBA YIJI€BOOOB. buonoruyeckue (I)YHKL[I/II/I Yrj€eBoaoB.




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

JIunu el I'mppoduneHO-THIPODOOHEIE CBOWCTBA. Kraccnguxe
yuruoB. Tpuriunepuasl, Gocdoaummuasl, BOCKH, crepoupl. buomorndeckne ¢ynkuun mumnuaos. OO0
CBOICTBa OMOJOTHYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K CAMO3aMbIKAHUIO, OTYTIPOHUIIAEMOCTb.
Hykneunossie kucnotsl. JJHK u PHK. CrpoeHne HykinenHOBBIX kucioT. Hyxneoruasl. IlpuHIun xoms
MeHTapHocTH. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas cnupans. MecToHaxoxkAeHHE U OHOJIOTHYEC
¢ynkuun IHK. Bunel PHK. @yuxnun PHK B kietke.

Crpoenne monekyinbsl AT®. Makpospruueckue cBsizu B monekyne AT®D. buonormueckue GyHKIMM A
BoccranoBnennsle nepeHOCYUKH, X pyHKnuu B kieTke. CexBeHnuponanue JJHK.

CrpykTypHasi Ouonorus: OMOXuMHUYecKne U OMoU3MYecKue HCCIEAOBaHUSI COCTaBa U MPOCTPAHCTBEH
CTPYKTYpPbI OHOMOJIEKYII

2.3

TuIBI KJIETOK: DyKapuOTHUYECKast U Mpokapuotudeckast. CTpyKTypHO-(yHKIIMOHAIBHBIC 00pa30BaHUS KIIET
CrpoeHne MpOKapHOTHUYECKOW KieTkH. Kierounas creHka OakTtepuii u apxeil. OCOOEHHOCTH CTpOe
reTepoTpPOGHON 1 aBTOTPOGHOI MPOKAPHOTHUECKUX KIECTOK. MeCTO U poib IPOKAPHOT B OHOLIEHO3aX.
Crpoerne W (DYHKIIMOHUPOBAHHE SYKAPUOTHYECKOW KieTKW. llnasmatuveckas MemOpaHa (TuiazManem
CrpykTypa miazMaTrdeckoil MeMOpaHbl. TpaHCIIOPT BElecTB Yepes MIa3MaTHIecKyt0 MeMOpaHy: acCUB
(mudpdy3us, obmeruéHHas aud¢ysns), aKTUBHBIA (HEPBUYHBIH M BTOPUYHBIM AaKTHBHBIA TpPAHCIIC
[omynponuraemocts MeMOpanbl. PaboTa HaTpuii-kaqmeBoro Hacoca. DHJIOIUTO3: MHHOLIKTO3, (harounw
Ox3onuto3. Kiterounas crenka. CTpykrypa u (yHKINH KJIETOYHOH CTEHKU PAacTEHHH, TPHOOB.
Huronnasma. Llutozonk. [lutockener. JIBmwkenue nutomiazMbl. OpraHoupl kinetku. OqHOMEMOpaHHBIE O
HOUIBI KIETKH: dHpominazmMatudeckas cetb (DI1C), anmapaTt onbmpku, TH30COMBI, UX CTPOCHHE M (PYHK]
B3anmocBs3p  0JHOMEMOpaHHBIX OpPraHouIoB KiIeTKW. CTpoeHHE TpaHyJIApHOro perukyinyma. Cu
pacTBopuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [maakuii (arpaHyssipHBIA) SHIOMIA3MATHYSCKUH P
kyinyMm. CekperopHas ¢yHkius anmapara ['onbmku. TpaHCIOPT BelecTB B KieTKe. Bakyonu pacTtutens
kietok. Knerounstii cok. Typrop.

[omyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOH/IPUH, TTACTHIBI.

Crpoenne u GyHKIMH MATOXOHIpUH W muiacTul. [lepBUYHBIC, BTOPHYHBIC U CIOKHBIC IDTACTHIB (HOTOCH
3UPYIOMIMX 3yKapruoT. XIIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIIJIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranouabl kietku CtpoeHHe W (YHKIIMA HEMEMOpaHHBIX OPraHOWIOB KIETKH. PHOOCC
MuxkpodunamenTsl. Mplieynbie KieTki. Mukpotpyoouku. Kietounslit ieHTp. CTpoeHrE U TBHKSHUE KT T
U pecHUYeK. MUKPOTPYOOUKH ITUTOILIa3Mbl. L[eHTpros.

Anpo. O6onodka sapa, XpOMaTHH, KapuoIjiazMa, SPBIIIKA, UX CTPOCHHE W (QYHKIUU. SmepHbIid OenKo
MaTpHKC. IIpocTpaHCcTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEp(ha3HOM siipe. bermku XpoMaTiHa — FUCTOH
Knerounsie BxmioueHus. CpaBHUTETbHAsS XapaKTEPHCTUKA KIETOK JYKapHOT (PacTHTEIBHOH, >KUBOT
TpUOHOI)

2.4

AccHMIIIAIUS W JUCCHMIJIIOUS — IIBE CTOPOHBI Merabomm3ma. Tumbl oOMeHa BemiecTB: aBTOTPO!
1 reTepoTpodHBIi. YyacThe Kuciopoma B OOMEHHBIX Mpoleccax. DHepreTHuyeckoe oOecledeHrue Kiie
npespamienue AT® B oOMeHHBIX mporeccax. PepMeHTaTHBHBIN XapaKTep peakunuii KIETOYHOr0 MeTaboI
depMeHTHI, WX CTpOCHHE, CBOicTBA M MexaHH3M neiicTBus. Kodepmentsl. OTmmums (epMeHTOB OT
OpPraHMYECKUX KaTalIn3aTOpoB. BenKu-akTHBaTOpHl W OENKH-MHTHOUTOPHI. 3aBUCHMOCTH CKOPOCTH (ep)
TaTHBHBIX PEAKIUI OT Pa3InIHbIX (PaKTOPOB.

[lepBHUHBIA CHHTE3 OPraHUYECKUX BEIIeCTB B KieTke. DorocnHTe3. Poiib XJoporiactoB B mporecce
cunare3a. CeeroBas U TeMHOBast (aspl. [IpogykTuBHOCTH (poTOCHHTE3a. BimsiHME pa3nuyHBIX (pakTOpOr
CKOpOCTh (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A.

XemocuHTe3. PazHO0Opa3ne opraHn3MoB-XeMOCHHTETHKOB: HUTPH(PHUIIUPYIOMINE OaKTepHH, KeIe300aKTe]
cepobaKTepuu, BOTOPOAHBIC OaKTEpUH. 3HAUCHHE XEMOCHHTE3A.

AnadpoOHBIe OpraHu3Mbl. Bumsl 6poskerwst. [IpoaykTsl OpoKeHUS U MX HCIIOIh30BAHIE YEITOBEKOM. AHAd]
HBIE MHKPOOPTaHU3MEI KaK 00BbEKTHl OMOTEXHOJIOTHU B BO30YIUTETH OONIC3HEH.

AdpOOHBIC OpraHM3MBL. JTambl JHEpreTmdeckoro ooOmeHa. [lomroroBurenbHbId dTam. [nmukomnw:
OECKHCIIOPOIHOE PACIIETIIEHHIE TITIOKO3bI.
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Buonornyeckoe OKUCICHWE, WIM KICTOYHOE AbIXaHHWE. PONb MHUTOXOHIpUH B IpoIeccax OHOIOrHYeCE
okucienus. [{ukmmueckue peakiuu. OxucnurtenbHoe docopumupoBanue. [IpenmyriecTBa a3poOHOrO T
oOMeHa BellecTB nepe aHadpoOHBIM. D (HEKTUBHOCTH SHEPreTHYECKOro 0OMeHa

2.5

Peaxriuu maTpuuHOro cuHTe3a. [IpUHINI KOMIJIEMEHTAPHOCTH B PEAKIMIX MaTPUYHOIO CHHTe3a. Peann3a
HaclleICTBeHHOM nHpopmanuu. ['eneTnyeckuii kof, ero cBoiicTBa. TpaHCKPUIIMS — MATPUYHBIA CHHTE3 P
[TpuHIMIEl TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, AaHTUIAPAIIICIBHOCTh, ACUMMETPUYHOCTD. TPaHCIISAIHS |
sTanel. Yuactue TpaHcrnopTtHelx PHK B Onocuntese Oenka. YcimoBust 6uocuHTesa Oenka. Komuposa
aMUHOKUCIOT. Pons pubocom B GrocuHTE3e Oenka.

Opranu3zanys reHoMa y IpoKapruoT U 3yKapHoT. Peryssinus akTHBHOCTH I'€HOB Y TPOKapHoT. [ umoresa omney
(®. XKaxko0, XK. MaHno). Perynsiius oOMEHHBIX MPOIECCOB B KieTke. KieTouHbli romeocTas.

Bupycsl — HekieTouHbIe (YOPMBI JKU3HU U OOJUraTHBIC mapa3uThl. CTpOEHHE MPOCTHIX U CIOXKHBIX BHPY
peTpoBHUpYCcOB, OakTepruodaros.

BupycHbie 3a0oneBaHus yenoBeka, KUBOTHbIX, pacteHui. CIIN]J], COVID-19, comuansHble 1 MEIUIHMH(
poOIIeMbI

2.6

Knetounstit mki, ero nepuoas! u perymsinus. MaTepdasza u Muto3. OCOOEHHOCTH MPOIIECCOB, TPOTEKAFOIIL
nnTepdaze. [loaroroBka KIETKH K JeneHHIO. [IpecHHTeTHYecKHil (IIOCTMHUTOTHYECKHUH), CHHTETHUYCCKH
MMOCTCUHTETUYECKUHN (TIPEMUTOTHYECKHI ) TIEPHUOIBI HHTEP(A3HI.

Matpuunsbiii cuntes JJHK — perukanud. Hpunnuns! perukanuu JJTHK: koMIeMeHTapHOCTb, TOIYKOH
BAaTUBHBI CHHTE3, aHTUNapaienbHocTh. Mexanusm permukammu  JJHK.  Xpomocombr.  Ctpoe
xpomocoM. TeromMepsl u Teromepasa. XpOMOCOMHBINA HAOOP KIETKH — KApUOTHUIIL. JIUTIIIOUAHBINA U TallIou
Habops! XpomMocoM. 'oMonorinuHbIe XpoMOCcOMEL. [1010BBIE XPOMOCOMEL.

Henenne xnerku — Muto3. CTaiuu MUTO3a W MPOUCXOMSAIINE B HUX TMpoIecchl. Tumbl Muto3a. Kapnokr
U IUTOKMHE3. bruonoruueckoe 3HaueHre MUTO3a. Peryssaius MUTOTHUECKOT O LKA KIeTKU. IIporpammupye
KJICTOYHASI THOETIh — aIloITo3.

DYHKLUHOHATIbHASI TEHOMUKA

OpranusM Kak OHMOIIOTHYECKAs CHCTEMa

3.1

OZHOKIIETOYHbIE, KOJIOHUAJIbHBIE, MHOI'OKJIETOUHbIE OPraHU3Mbl U MHOTOTKAHEBBIE OPraHU3MBI.

®DopMBI pa3MHOXKEHHS OPraHM3MOB: Oecrionoe (BKJIOYAs BEreTaTHMBHOE) W TOJNOBOS. Buabl Gecronoro
MHOXEHUS: IOYKOBAaHHUE, CIIOPYILILNs, (pparMeHTanus, KIOHUPOBaHHUE.

[TonoBoe pazmuoxxenwne. [lonoBsie ki1eTku, ninu rameTsl. Meito3. Ctagnu meiiosa. [loBeeHrne XxpoMocoM B 1
o3e. Kpoccunrosep. buonorndeckuii cMpIc Meiio3a U TIOJIOBOTO mporiecca. Meio3 i ero MecTo B KU3HEH
LIUKJIE OPraHU3MOB.

[IpenzaponpiieBoe pa3BuTHe. ['ameToreHes y >KMBOTHBIX. I[lomoBble »enesbl. OOpa3oBaHHWE W Pa3BI
MOJIOBBIX KIIeTOK. Criepmartorenes i ooreres. CTpoeHHe MOIOBBIX KIeTOK. OTION0TBOpEHIE U AMOPHOHAIE
pa3BHUTHE KUBOTHBIX. CIIOCOOBI OIUIONOTBOPEHHUS: HapyXKHOe, BHyTpeHHee. [lapTeHorenes.
WnmBrnyansHOE pa3BUTHE OpraHU3MOB (oHTOreHe3). CTaanu SMOpHOrene3a )XUBOTHBIX (Ha IIpUMepe JISTyI
po6itenune. Turer npobnenus. OcoOCHHOCTH APOOJICHNS MIICKOIUTAIONIMX. 3apOJbIIIeBbIe JIMCTKU (Tac
TSmust). 3aKiagKa OpraHoB W TKaHeH M3 3apOJbIIIeBHIX JIMCTKOB. B3anMHOe BIHSHIE 9aCTEH pa3BHBAOIIE
3aponsima (AIMOpPHOHANBHAS HHAYKIHWS). 3aKiIagKka IIaHa CTPOSHHUS KUBOTHOTO KaK pe3ylbTaT UepapXmdec
B3aMMOJICHCTBHIA TEHOB. BiisiHuEe Ha SMOPHOHATIBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYIKAFOIIEH Cpebl.
Poct n pasButHe )uBOTHBIX. [TocTaMOproHaNBHBIH MTeproa. [IpsMoe 1 HenpsiMoe pa3BuTHE. Pa3BUTHE ¢ M
Mop}o30M y OECITO3BOHOYHBIX H ITO3BOHOYHBIX KHBOTHBIX. broiornieckoe 3Ha4eHHE IPSIMOTO M HETIPSIV
pa3BUTHS, UX PAacIpOCTpaHEeHHE B IpUpoe. THIBI POCTa KUBOTHBIX. DAKTOPBI PEryJIALUN POCTa XKUBOTHE
genoBeka. CTaanuy MocTIMOPHOHAIFHOTO Pa3BUTHA Y )KHBOTHEIX U UelloBeKa. [1eprHoabl OHTOreHe3a JeloBe
PasmHOXXeHWEe W pa3BuTHEe pacTteHuil. ['amerodut u criopodut. Meiio3 B KM3HCHHOM ITUKIIE pacTel
O06pa3oBanue criop B mporiecce Meitoza. lamerorenes y pacrenuii. OruioqoTBOpeHUE U pa3BUTHE PACTUTENb
opranm3MoB. [IBOIHOE OIIOZOTBOpPEHHE Y UBETKOBBIX pacTeHuil. OOpa3oBaHWE U pa3BUTHE CEM
MexaHu3Mbl peryJssiliii OHTOreHe3a Y pPAaCTeHUH U )KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTAaHOBJICHH U PA3BUTHUA I'CHCTUKH KaK HAYyKH. OCHOBHBIC T€HETHYCCKHE ITOHITHSA M CHMBOJIBL 1 ¢
JIOTUYHBIC XPOMOCOMBI, AJIJICTIbHBIC T'CHBI, AJIbTCPHATUBHBIC ITPU3HAKH, JIOMUHAHTHBIN 1 peuecanHHﬁ Ipur3
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roMo3urora, rerepo3urora, 4ucrtas JINHUA, FI/I6pI/II[I)I, T'CHOTHII, (beHOTI/IH. OCHOBHBIC MCTOAbI TI'CHECTI
I‘I/I6PI/II{OHOFI/I‘-I€CKI/II71, HI/ITOJ'IOFI/I'-IGCKI/II\;I, MOHeKyHSIpHO-FeHeTI/I'-IeCKI/Iﬁ

3.3

MonorubpunHoe ckpermubanue. [1epBrlif 3akoH MeHIens — 3aK0H eIUHOo00pa3ust THOPUIOB NEPBOrO I
nenusd. [lpaBuno nomuHupoBanus. Bropoil 3akoH MeHzens — 3akoH paclierieHus Tpu3HakoB. LluTomn
YECKHUE OCHOBBI MOHOTHOPUIHOTO CKpEIKMBaHus. | NIoTe3a YUCTOTHI TaMerT.

Amnanusupyroniee ckpemuBanue. IIpoMekyTouHBIM XapakTep HacieloBaHus. PacmieniieHue npu3HaKoB
HEIOJIHOM JIOMUHHUPOBaHUMU.

Jurunbpunnoe ckpermpanue. Tpetuii 3akoH MeHaens — 3aK0H He3aBUCUMOT0 HacleI0BaHUs IPU3HaKOB. L]
JIOTMYECKNE OCHOBBI TUTHOPUIHOTO CKPEIIBAHUSL.

CuennenHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CliemnieHHOe HaclleIOBaHUE T€HOB, HapPYIIIC
CLEIJIEHUS MEX]ly TeHaMU. XpOMOCOMHasl TEOPHsI HaCleJCTBEHHOCTH.

I'eneruka ToJa. XpoMOCOMHBII MEXaHU3M OIIpEICTIECHUS oJa. Ayroc
U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI W TeTeporaMeTHbIi moj. ['eHeThueckas CTpPYKTypa IOJIO
xpomocoM. HacnenoBanue npu3HaKkoB, CLENIEHHBIX C [TOJIOM.

I'enorun kak nenoctHas cucrema. IlneiioTponus — MHOXECTBEHHOE JelcTBUE TeHa. MHOXKECTBEHHBIN a.
1u3M. BzaumopeiictBue HeayuienbHbIX reHoB. KommementapHocTs. Onucras. IlonuMepus

3.4

BzanmopeiicTBue reHoTuna u cpepl npu (opMUpOBaHUH (GeHoTHma. M3MeHanBoCTh pu3HakoB. KauecTBeHH!
KOJTMYECTBEHHBIE TIPH3HAKHU. BH/IbI I3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIIC/ICTBEHHASI.

MonundurkanionHas H3MEHYMBOCT. Ponb cperpl B (hOpMHPOBaHMN MOAM(HKAIIMOHHOW M3MeHUMBOCTH. HC
peakiu Tipu3HaKa. BapuarnmonHslii psan v BapuanmonHas kpusas (B. Moranncen). CBolicTBa MOau(UKAIMOF
HM3MEHYHUBOCTH.

I'enotunuueckast u3MeH4MBOCTb. (CBOMCTBA TI'€HOTUIIMYECKOM M3MEHUMBOCTH. BHIbl IeHOTHIIHYEC
M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTAI[HOHHASI.

KomOnHaTHBHAsS M3MEHYMBOCTH. Meii03 W TIOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM M3MEHYMBOCTH. |
KOMOMHATHBHOW M3MEHYMBOCTH B CO3JaHIH TEHETHIECKOTO Pa3HOOOPa3Hs B IIpeesiax OJHOrO BUIA.
MyTainonHasi W3MEHUYMBOCTb. Buipl MyTanuii: reHHbIE, XpOMOCOMHBIE, T'eHOMHbIE. CIIOHTaHHbIE M UHIYLY
BaHHbIE MyTallUu. SlnepHble M LUTOIUIa3MaTHueckue Myranuu. ComaTtuyeckue W IojioBble MyTauuu. Ilpuy
BO3HMKHOBEHUS! MyTalMil. MyTareHsl U MX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O IIPOLIE
3aKoH TOMOJIOTHYECKUX PSIOB B HaclieacTBeHHol m3meHunBoctH (H.M. BaBumnos). BHesnepHast n3MeHUNB
Y HacJIeICTBEHHOCTh

3.5

Kapuorun uenoBeka. MextyHapoaHasi mporpamma HCCleOBaHMs TeHOMa YelloBeKa. MeTo bl H3yueHus T
THKA 4YeJIOBeKAa: TEeHEAJIOTWYECCKHM, OJM3HEIOBbIA, NUTOTCHETUYCCKHH, IOMYJISIIMOHHO-CTATHCTHYEC
MOJIEKyJsipHO-TeHeThUecKuid. COBpeMEeHHOE OIpeAeNieHne TEeHOTHNA: TOJTHOTCHOMHOE CEKBEHHPOBA!
TeHOTHITHPOBaHWE, B TOM 4Hciie ¢ moMomisio [11[P-anamm3za. HaciencrBennsie 3aboaeBanus yenoBeka. [ 'eH
1 XpOMOCOMHBIC OOJIC3HH YeIOBeKa. boJe3HH ¢ HaCIeICTBEHHOM MPenpacioioKEeHHOCTRI0. 3HAUCHHE M
IIMHCKOM MeHETHKH B IPEIOTBPAIICHUH 1 JICUSHUH T'eHeTUICCKUX 3a00JieBaHnH yenoBeka. CTBOJIOBBIC KIICTK]

3.6

JloMecTrkaiust U cenekius. 3apokIeHne CeleKuuy u aomectukanmn. Yuenue H.U. BaBumoBa o meHTpax |
HCXOXIICHUS ¥ MHOT000pasusi KyJIbTYPHBIX pacTeHHi. Pollb celleKIMy B CO3MAHWU COPTOB PACTEHHH H TIC
*KUBOTHBIX. CopT, TOpoAa, INTaMM. 3aKOH TOMOJOTHYECKHX pPSIAOB B HACIEACTBEHHOHM W3MEHUMB(
H.. BaBuiioBa, ero 3Ha4UeHHE TS CEJICKIIMOHHON PaOOTHI.

MeTozpl CeIeKIIMOHHON paboThl. MICKYCCTBEHHBIH OTOOp: MAcCOBBIM M WHAWBUIYATBHBIA. DTaIlbl KOMO]
IIMOHHOM ceJeKIuu. M crbITaHue Mponu3BOANUTENECH MO MOTOMCTBY. OTOOP MO TeHOTHITY C TTOMOIIBIO OIIe
(heHOTHTIA TOTOMCTBA U OTOOP IO TEHOTHITY ¢ TTIoMOIIIbIo anamm3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJI CeJICKIIMOHHON padoThl. PamualoHHbIH M XUMUYECKUN MyTarcHes
HWCTOYHHMK MYTallui y KyJbTYpHBIX (POPM OpraHu3MOoB. Vcronbp30BaHne TeHOMHOTO PeTaKTUPOBAHUS H METC
pexoMOuHaHTHBIX JIHK 11 mosty4eHus ucXoqHOro MaTepraa Jjisl CeJICKIIMH.

[Nonyuenre nomumuionoB. BHyTprBHIOBas THOpHM3anus. BIM3KOpOICTBEHHOE CKpEIMBAHKWE, WM HHOPH]
HeponcreenHoe ckpenmBanue, wim ayTOpuauHr. [ erepo3uc u ero mpruauHbL. Mcnonms30BaHNe TeTepo3rca B CEIeK
Otnanénnas rubpuamzanyst. [Ipeogonenue Gecrionys MEKXBUIOBBIX THOPHIOB. JIOCTHIKEHHUS CEIEKIUHA PACTEH]
JKMBOTHBIX
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OOBEKTBI, UCMHONB3yeMble B OHOTEXHONOTMU, — KJIETOUHbIE U TKAHEBBIC KYNBTYpPhI, MHKPOOPTaHH3MBIL.
XapaKTepUCTHKA. TpaJulMOHHAas OMOTEXHOJIOrMs: XJeOOoIedyeHHe, MONYyUeHUE KHCIOMOJOYHBIX IMPOAYK
BUHOJIENE. MUKpoOuonorinueckuii cuaTe3. OOBbeKThl MUKpOOHOorHueckux TexHomioruii. [TponsBoacteo Ge
aMMHOKHCIIOT U BUTaMHMHOB. MICKyCCTBEHHOE OILIOAOTBOPEHHUE. PEKOHCTPYKIMS SAHLIEKIETOK U KIOHHUPOB:
JKMBOTHBIX. MeToA TpaHCIUIaHTALUHU SAEp KIETOK.

XpoMocOMHasl M I'eHHasi WHXeHepHsl. MICKyCCTBEHHBIN CHHTE3 reHa W KOHCTPYHPOBAHUE PEKOMOMHAHT
JHK. HdocTmkeHust ¥ MEpCEeKTUBBI XPOMOCOMHOM M T'eHHOH HHXeHepuu. MeauIMHCKHE OMOTEXHOJIO]
Wcnonb3oBaHKue CTBOIOBBIX KJIETOK

Cucrema ¥ MHOr0oOpasne OpraHn4ecKoro Myupa

41

Buonorndeckoe pasHooOpasue opranu3MoB. COBpeMEHHasi CUCTeMa OpraHudeckoro mupa. [IpuHIHUNIEL K
cuduKauy opraHu3MoB. OCHOBHBIE CHCTEMAaTHUECKHUE TPYIIIIBI OPTaHNU3MOB.

Oco0eHHOCTH CTPOEHHSI M SKU3HEICATEIBHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxew, OgHO
TOYHBIC TPUOBI, OJHOKIICTOYHBIE BOAOPOCHH, APYrHe MPOTUCTHL. KonoHMandbHBIE OpraHU3MBI. J[BIKE
OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, )KIYTHUKOBOE, PECHUYHOE. 3aIUTa Y OJHOKIETOYHBIX OpraHH3!
Pa3ipaxuMoCTh y OZHOKJIETOUHBIX OpraHu3MoB. TakcHChl

4.2

MHorokneToyHble pacTeHus. B3anMocBsI3b yacTeil MHOTOKJIETOUHOTO Opranu3Ma. TkaHH, OpraHbl U CHUCT
OpraHOB MHOT'OKJIETOYHOTO opranusma. Opranusm Kak equHoe menoe. Tkanu pactrenuil. Tumsl pacTuTens
TKaHel: oOpas3oBaTellbHas, MOKPOBHAs, IPOBOJAINAs, OCHOBHAs, MexaHW4eckas. OCOOCHHOCTH CTPOE
(YHKIUHI U pacrioyoKeHHUs] TKAHEH B OpraHax pacTeHUH

4.3

BereraTtuBHble U reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIMM OpraHoB U cucreM opraHoB. Kapkac pacrer
JIBuKEHHME MHOIOKJIETOYHBIX pacTeHUN: Tponu3Mbl M HacTUu. IloryomeHue BOXbl, YIVIEKUCIIOTO Ia3
MUHEpaJIBHBIX BEHIECTB pacTeHusMH. Jlpixanue pacteHuil. [Juddysms ra3oB depes HMOBEPXHOCTH KIIE
TpancnopTHbIE CUCTEMBI pacTeHuH. Boijienenne y pacteHuil. 3ammTa y MHOTOKJIETOYHBIX pacTennil. Kytuk
CpencTBa macCUBHOM M XUMUYECKOU 3aIUThl. DUTOHIMIBI.

PasnpaxumocTs U perymsiuus y opraHu3MoB. Pa3fpa)kMMOCTb U peryJisilius y MHOTOKJIETOYHBIX PacTel
PocToBele BeniecTBa 1 X 3HaUCHUE

45

MHoOrokneToYHbI€ JKUBOTHBIE. B3auMOCBSI3b YacTeit MHOTOKIIETOUHOTO OpraHu3Ma. TKaH!, OpPraHbl U CUCT
OpPraHOB MHOTOKJIETOYHOTrO opranm3ma. Opranm3Mm Kak emuHoe menoe. ['omeocta3. TkaHW J>KUBOTHBI
yenmoBeka. THITBI KUBOTHBIX TKaHEH: SMHTENHATIbHAS, COCTUHUTENbHAS, MbIIIeYHas, HepBHas. OCOOEHH(
CTpoeHUs, GYHKIMN 1 PACIIONIOKEHHUS TKAHEH B OpraHax >KHBOTHBIX U YEJIOBEKa

4.6

OpraHbl ¥ CHCTEMBI OpPraHOB >KUBOTHBIX. DYyHKIMM OpraHOB M crucTeM opranoB. Omopa Teiaa OpraHusl
CkelneTsl OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIi1 1 BHyTpeHHul ckeneT. CTpoeHne U Tl
COEINHEHUS KOCTEN.

JIBMm>KeHME MHOTOKJICTOYHBIX JKHBOTHBIX. IInTaHne KUBOTHEIX. IIMTaHMe MO3BOHOYHEIX KHUBOTHBIX. J[BIXa
)KUBOTHBIX. KokHOE npixanue. JKaGepHoe U JIErOYHOE TbIXaHHE.

JIpIxaHue T03BOHOYHBIX JKUBOTHBIX. JBONIOIIMOHHOE YCIOXKHEHHUE CTPOCHUS IETKUX MTO3BOHOYHBIX KUBOTE
JpixaTensHas cucTeMa 4elloBeka. MeXaHW3M BEHTWIILHMM JETKUX y OTHI M MIIEKOMHUTAMMX. TpaHCr
BEIIECTB

Yy OpraHu3MoB. TpaHCIIOPT BEWIECTB y KUBOTHBIX. KpoBeHOCHas cucTemMa U €€ opranbl. KpoBeHOCHAsI CHCT
MTO3BOHOYHBIX KHBOTHBIX. Kpyru kpoBooOpanicHus. DBOIIOMUOHHBIC YCIOKHEHHUS CTPOCHUS KPOBEHOC
CHUCTEMBI TIO3BOHOYHBIX XHBOTHBEIX. BhiNienenne y opranu3MoB. Beinenenne y kuBoTHBIX. COKpaTHTENh
Bakyonn. Opransl BoijieneHust. CBsI3b IOJIOCTH Tella ¢ KPOBEHOCHOW M BBIICIUTENLHON crucTeMaMu. Briiene
Y TIO3BOHOYHBIX )KHBOTHBIX. 3aIllMTa Y MHOTOKJIETOYHBIX JKUBOTHBIX. [[OKPOBBI 1 UX PON3BOHEIE.
PazapaxxumMocTs W perymsnus y OpraHu3MOB. Pasapa’kMMOCTh y OMHOKJIETOYHBIX OpPraHU3MOB. Takcr
PazapaxumMocTs U perymsins y MHOTOKIIETOUHBIX pacTeHui. POCTOBEIE BelecTBa U X 3HAYCHHE.
HepBHast cucteMa u pediekTopHasi perysisius Yy MHOIOKJIETOUHBIX )KHBOTHBIX. HepBHas cucTeMa u e€ oTic
OBOTIONMOHHOE YCIOXKHEHUE CTPOSHUSI HEPBHOW CUCTEMBI Y JKUBOTHBIX.

PaspaboTka anroputMoB © mporpamMMm s 3((EKTUBHOW (PYHKIMOHAJIBHOH aHHOTAI[MM TEHO!
TPAHCKPUIITOMOB, IIPOTEOMOB, META00JIOMOB MHUKPOOPTIaHN3MOB, PACTEHHH, )KUBOTHBIX M YEIOBEKA

OpI‘aHI/IBM YCJIOBCKA 1 €ro 310pOBbE
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OpraHbl ¥ CHCTEMBI OPraHOB 4enoBeka. OTHeNbl TOIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pedier
pednekropHas ayra. besycioBHbIe U ycroBHBIE pediaeKchl. ['yMopabHas peryssiius U SHIOKPUHHAS CHCT
JKUBOTHBIX U 4elioBeka. JKenesbl SHIOKPUHHON CHCTEMBI M X TOpMOHEI. [leiicTBre ropmoHOB. B3aumoc
HEPBHOH U SHAOKpUHHOH cucTeM. [ unoranamo-runoduzapHas cuctema. Pednexc u pednexropnas nyra. be
JIOBHBIE U YCIIOBHBIE pedIieKch

5.2

3anmra opraHu3Ma or OosesHeil. IMMyHHas cucrema uesnoBeka. KileTOouHBIM M IyMOpalbHBIH HMMYHH
BpoxxnéHublit, mpuoOpeTeéHHbI creruduyecknii *UMMYHHUTET. Teopus KJIOHAIbHO-CEIEKTUBHOIO HUMMYHH
(IL.2pmux, ®.M.bepuer, C.Tonerasa). BocanuTtenbHble OTBETHI OpraHU3MOB. Posb BpoxXIEHHOTO UMMYHU
B Pa3BUTHH CHCTEMHBIX 3a00IeBaHMIA

5.3

KpoBenocnas cucrema u e€ opransl. Cepaue, KpOBEHOCHBIE cocy bl M KpoBb. Kpyru kpoBooOpateHus. Paf
cepana u e€ perysus

5.4

Hpixanue uenoBeka. [luddysus razoB uyepe3 MOBEPXHOCTh KIETKU. JlpIXaTelnbHAash CHUCTEMa 4YEJIOB
JlpIxaTenpHas MOBepXHOCTh. Perymsinus apixanus. JlprxaTenbHble 00bEMBI

5.5

IMnmesaputensHas cucTeMa dvenoBeka. OTHeNbl NMUINEBAPUTENBHOTO TpakTa. IluieBapuTeNnbHBIE el
BHyTpUI010CTHOE U BHYTPUKJIETOUHOE TUIIIEBAPEHUE

5.6

[MokpoBsl U ux mpousBomHbie. Opranbl BeiAeneHus. [louku. CtpoeHue u (QyHKIMOHUpOBaHHME HEdp
OwbTpanus, ceKpenus 1 00paTHOEe BCaChlBaHWE KaK MEXaHU3Mbl pabOThI OpraHoB BbiaeiacHUS. OOpa3oBa
MOYH Y YEJIOBEKa

5.7

ZIBI/I)KGHI/IG YCJIOBCKA:. MBIIICYHAA CHUCTECMA. CKeHeTHHe MBIIINBI U UX pa60Ta. CTpOGHI/Ie U TUIIBI COCIUHC
KOCTEN

Teopwus aBomonnu. Pa3BuTue xxu3au Ha 3emiie

6.1

OpomonnonHas Teopust Y. lapsuna. [Ipenmnocsuiku BOSHUKHOBEHUS JapBUHN3MA. JKU3Hb U Hay4HAsl IEST
Hocth Y. JlapBuHa.

HApmwxymue cumsl sBomonnu BuaoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTh Pa3MHOXKEHHSI OpraHHU3!
HaCJIeJICTBEHHAs N3MEHUYMBOCTh, 00ph0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBINH 0TOOD).
Odopmitenne cunTeTndeckord Teopuu dBomonuu (CTD). Helttpanbnas Teopus sBomtoruu. CoBpeMer
SBOIOIMOHHAS OMOJIOT s, 3HAUCHHE YBOITIONHNOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapT
Mupa

6.2

[omymnsiuus Kak >iIeMeHTapHasi eIUHUIA IBOMIONNH. COBPEMEHHBIE METOABI OLEHKH I'€HETUYECKOro pa
o0pa3us u CTPYKTypHl Homymsiuil. M3menenne reHodoHIa MOMyISIUNA KaK 3JIEMEHTAPHOE SBOJIOLHOE
siBJICHUE. 3aKOH TeHeTHdeckoro paBHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHble (aKTOpPhI (ABYDKYIIUE CHIIBI) 3BONIONMH. MyTanMOHHBIN mporiecc. KomMOMHATHBHAS H3)
9uBOCTh. J[peiid reHOB — ciryuaiiHpie HEHAIpaBICHHBIE N3MEHEHHS JacTOT ayulelel B MOMyIsusax. D¢
ocHoBaTens. Murpanuu. M3omsuus momynsanuid: reorpadudeckas (IMIPOCTPaHCTBEHHAs), OHOIOTHYE
(penpomyKTHBHAS ).

EcrectBennsIit oTO0p — HampaBisomui (HaxTop SBONOIHU. DOPMEI €CTECTBEHHOTO 0TOOpa: ABMKYIIUH,
OMITM3HPYIOIINA, pa3phIBaloONIHi (AU3pyNTUBHEIN ). [TomoBoit oTOOD.

[IprcmocoOIeHHOCTh OpPraHM3MOB KaK pe3ylbTaT MHKPOIBOMIONWHK. BO3HHMKHOBEHHE MpHCIOCcOOIIe
Yy Opranu3MoB. ApoMopd 035l U uanoanantanuu. [Ipumeps! mpucmocodaeHuil y oprann3MoB. OTHOCHTEITBH
MIPUCTIIOCOOTIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. Bumoobpa3zoBanue kKak pe3yabTaT MHKPOIBOIIONHH. V30ISAIHS — KITIOUC
(aktop BHIOOOpa3oBaHusA. IlyTm ® crmocoObl BUAOOOpA30BaHUSA: ajuionaTpuyeckoe (reorpaduyeck
CHMITATPHUYECKOEe (IKOIOTUIECKOE), «MTHOBCHHOE» (MONWILIONAM3anus, TruoOpuansanus). JmurersH
SBOJIOIIMOHHBIX MTPOLIECCOB.

MexaHu3MBI (HOPMUPOBAHHS OHOJIOTHIECKOTO pa3HOO0pa3HsL.

Ponp aBomonIMoHHOM OHONOrHH B pa3paboTke HAYYHBIX METOIOB COXpaHEHUs! Oropa3zHooOpasms. MUKpo:
JIFOIHSL ¥ KODBOITIOLUS TTAPA3UTOB M UX X035¢B. MexaHu3Mbl (hOPMUPOBAHUS YCTOMYUBOCTH K aHTH OMOTHK:
crocoObl OOPEOEI ¢ Hel
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Metonsl M3ydeHUsT MaKpO3BOMIOUWH. [lallcOHTONOTHYECKHE METOMBl W3Y4YCeHHs JBOMIOIUH. [lepexon
(OPMBI U (PUITOTEHETUIESCKUE PSIBI OPraHH3MOB.

Buoreorpaduyeckue meronsl usyueHus dBoitormu. CpaBHeHHe (IOpsl U (ayHbI MAaTEPHKOB U OCTPO
Buoreorpadudeckue obnactu 3eMin. BUIbI-0HIEMUKH U PETUKTHI.

OMOPHOOrHYECKUE B CPABHUTEIBHO-MOP(OIOrHUSCKIE METOIBI U3YyUCHHUS IBOJIOIMU. [ eHeTHYeCKUe M
HU3MBI 3BOJIIOIMM OHTOI€HE3a W TOSBIICHHS DBOJNIOIMOHHBIX HOBIISCTB. [ OMOJIOTHYHBIC M aHAJIOTUY
opranbl. PyquMeHTapHbIC OpraHbl U aTaBU3MbL. MOJCKYISIPHO-TCHETHUECKUE, OMOXUMHUYCCKHE M MaT:
THUYECKHE METOINbl HU3y4YeHUs OJBOMOUUH. [oMomoruunbie TeHbl. COBpPEMEHHBIE METOIBI ITOCTPOE
q)HHOFeHeTI/I‘IeCKI/IX JCPEBLEB.

XpOMOCOMHbIe MyTalliy U 3BOJIIOLHNSA T€HOMOB.

OO0mue 3aKkOHOMEpPHOCTH (MpaBWia) H3BOMIONHMUA. HeoOpaTUMOCTh DJBONIONMH. AJANTUBHAS pajua
HepaBHOMEPHOCTH TEMITOB 3BOJIIOLINH

6.4

HayuHnbie Tummoresbl NporucxoxkIeHus KU3HU Ha 3emiie. AOnoreHes u naHcrnepmus. JloHay4dHbIE MpecTa
HUS O 3apOKICHUH XU3HU (KpealroHu3M). ['HWmore3a MOCTOSHHOTO CaMO3apOXKACHUS KHU3HH U €€ Ol
BepxkeHue onbitamu O. Peau, JI. Cnannanmanu, JI. [Tacrepa. [Iponcxoxxaenne u3HU U aCTPOOUOIIOTHSI.
OcHOBHBIC 3Tambl HEOpraHWdeckod sBomonuu. [lmanerapHast (reojorudeckasi) 3BOIIONHSL. XHMHUC
9BOMONMA. AOMOTCHHBIN CHHTE3 OpraHU4ecKnX BelecTB u3 Heopranuueckux. OmpiT C. Mumepa u I K
OO6pa3oBanue moiauMepoB U3 MoHomepoB. KoamepatHas rumoreza A.M. Omapuna, Tumoresa TNepBUYE
oynsona Jx. XonaedHa, renerndyeckas runore3a ['. Mémnepa. Pubosumer (T. Uek) u runoresza «mupa Pl
V. T'mnbepra. @opmupoBaHrue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIICTKH.

Ucropus 3emnu u merons! €€ usydyeHus. Vckonaemble OpraHi4ecKue OCTaTKU. I €OXpOHOIOrus U €€ MeT
OTHOcHTeNnbHAS U a0COMIOTHAS TEOXPOHOIOTHs. ['e0XpoHOIOrnyecKast MKaja: S0HBI, 9PbI, HEPHOIBI, ATIOXH.
Havanpnbie sTansl oprannyeckoi sBostonuu. IlosBaeHue U 3BOMIOLMS NEPBBIX KIETOK. DBOJIOLUS MET:
nu3Ma. BosHukHOBeHME mepBBIX dKocucTeM. CoBpeMEeHHBIE MUKPOOHBIC OMOIUIEHKH KaK aHAJIOT IEPBBI
3emite coobmiecTB. CTpoMaTonuThl. [IpOKaprOThI U DYKapHOTHI.

[Ipoucxoxaenue sykapuoT (CMMOMOTeHe3). DBOJIOIMOHHOE IPOUCXOXKICHUE BHUPYCOB. [IpOHCXOXKIIC
MHOT'OKJIETOYHBIX OpPraHU3MOB. BOSHUKHOBEHHE OCHOBHBIX I'PYIIIT MHOI'OKJIETOYHBIX OPraHNU3MOB.
OCHOBHBI€ 3TaIbl SBOJIOIUY BBICIIUX pacTeHui. OCHOBHBIC apoMopd 036l pacTeHUH. BrIxo/ pacTeHHi Ha CY
[TosisBneHme criopoBBIX pacTeHUN U 3aBoeBaHUE UMH cyliu. CeMeHHbIe pacTeHus. [Iponcxox 1eHne 1BeTKOo
pacTeHwii.

OCHOBHBIE 3Tambl SBOJIONHMU JKUBOTHOrO Mupa. OCHOBHbIE apoMopdo3bl KUBOTHBIX. Benmckas ¢a
KemOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX THMOB. [lepBble XOpHOBbIC KUBOTHBIC. JKM3HL B B
DBomoIHst T03BOHOYHBIX. [IponcxoxaeHre aMpuonii u pentuivid. [IpoucxoxaeHre MIEKOTATAIONIHNX U IT
[puammn xmoyeBoro apomopdo3a. OcBoeHne 6ecri03BOHOYHBIMA H TTO3BOHOYHBIMHE KHBOTHBIMH CYIITH.
PasBuTHe xu3HU Ha 3eMile 10 dpaM | IepHOAaM: apXeH, MPOTepo30H, MMajic030i, Me30301, KaiiH030i. OO0
XapaKTEepUCTHKa KIMMaTa M TeoJorMyeckux IpoueccoB. IlosBieHre U pacuBeT XapaKTEpPHBIX OpraHM3!
YriaeoOpazoBaHue: €ro YCIOBUS U BIISIHHE HA TA30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — 3KOJIOTHYECKHE KPU3UCHI MTPoILIoro. [TpruyuHbL U ClIeACTBUS MAaCCOBBIX BHIMHPa!
CoBpeMeHHBIN KOJIOTHIECKUI KPU3HUC, €r0 0COOCHHOCTH

6.5

Pasnensl 1 3amaun antpononoruu. Meronsl autponosoruud. CTaHOBJICHHE IPEACTaBICHUH O IPOMCXOXKIE
yenoBeka. COBpeMEHHbIE HayUHbIE TEOPHH.

CxozCTBO YenoBeka ¢ )KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YeroBeKka. CBUAETENBCTBA CXO/ICTBA U
BeKa C JKHBOTHBIMH: CpPaBHHUTEIEHO-MOP(QOIOrHYECKHE, dMOpHOIOrHYecKre, (pu3nonoro-onoxmMmdec
nopeneHuYeckue. OTIINYMS YeTIOBEKa OT )KUBOTHBIX. [IpAMOX0XKI€HUE U KOMILIEKC CBS3aHHBIX C HUM IIPU3HA
PasBuTHE TONOBHOTO MO3ra M BTOPOM CUTHAJIEHOW CHCTEMBI.

ABroxymine cuitsl ((pakTopsl) aHTPOIIOreHe3a: OHOIIOTHYecKue, conraibabie. COOTHOIIEHUE ONOIOTHIECK]
COIMAJIFHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBbIE CTaJIMK aHTPOIOreHe3a. ABCTPAJIONUTEKH — ABYHOTHE MpenKu jroaei. UenoBek yMmenslii, mep
M3TOTOBJICHUSI Oy Tpyaa. YenoBeKk mpssMOXOISIINI U IePBhIi BRIXOJ JIF0 e 3a mpenensl Adpukn. Yenc
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reinensOeprekuil — oOLIMi MpeaoK HeaHAepTaIbCKOro YelIOBEKa U 4YeJIoBeKa pa3yMHoro. YenoBek Heaw,
TAJIBCKUI Kak BHUJ JIOJEH XOJIOAHOro KimMmaTa. YeloBeK pa3yMHBIH COBPEMEHHOIO TUIA, IEHUCOBC
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a IpeaenaMu A(pUKH.

OBOJIIOIMSI COBPEMEHHOT'0 uesioBeka. EcTecTBeHHBII 0TOOp B MOMYJISIIMAX YeloBeka. MyTallMOHHBIN MO
u nonumMopdusM. IlonyasroHHble BOJIHBI, Apel IeHoB, MUTpanus U «3(QQeKT OCHOBATEIsD» B MOMYJISL
COBPEMEHHOT0 YEJIOBEKa.

Yenoseueckue pacsl. Ilonstue o pace. bonbine pacel: eBponieoniHas (eBpasuiickas), aBCTPaIO-HETPOU]
(axBaTOpUAabHAS ), MOHTOIONIHAS (A3UATCKO-aMepUKaHCKast). BpeMs U myTu pacceneHus YeloBeKa Mo 1iiaH
EnunctBo uenosedyeckux pac. Hayunast HecocTosTenbHOCTS pacu3ma. [IprcrnocobaeHHOCTh YeTIoBeKa K past
YCIOBUSIM OKpy>Karomeil cpenpl. Bnusaue reorpadudeckoit cpensl U apeiida reHoB Ha MOpgONorut
(bM3HOJIOTHIO YeJIOBEKa

DKOCHCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3amaun sKomoruu. CBsI3b SKOJIOTHH C APYTUMH HAyKaMH.
Meronsl skomorun. [loneBbie HaOmMOACHUS. DKCIEPUMEHTHl B SKOJOTHMU: TPHPONHBIE W J1aOOpaTop:
MopnennpoBaHH€e B 3KOJIOTHH. MOHUTOPUHT OKPY>KaIOIICH Cpeibl: JTOKAIBHBIN, PETHOHATIBHBINA U TT00aIBH

7.2

Okornoruyeckue (HakTOpbl W 3aKOHOMEPHOCTH uX aeiictBus. Kiaccudukarwst sKonormueckux (akTo
abuoTrnyeckue, OMOTHYECKKE, aHTpororeHHbie. OOIINe 3aKOHOMEPHOCTH JCHCTBUS SKOJIOTHUECKUX (HaKTo]
[paBuno muammyma (K. lnpenrens, lO. JInbux). TomepaHTHOCTh. DBPUOHOHTHBIE M CTEHOOHOHT
OpTaHU3MBI.

AobuoTtrueckue Gaktopbl. CBET Kak dKonmoruueckuii paxrop. JlelicTBUE pa3HbIX YyI4aCTKOB COTHEYHOTO CIICH
Ha OpraHW3MBl. JKOJOTWYECKUE TPYIIBI PACTCHHH M JKHBOTHBIX IO OTHOWICHHIO K cBeTy. CHTHaIbHAS |
ceera. doTorneproansm.

Temmiepatypa Kak skojorudeckuii dakrop. JlelicTBHe TemriepaTypbl Ha OpraHu3Mmbl [loWkuiiorepm
Y TOMOWOTEPMHBIE OpPraHU3MBl. DBPUTEPMHBIC H CTEHOTEPMHBIE OPTaHU3MEI.

Brnaxxnocth kak sxonornyeckuit aktop. [IprcnocobneHns pacTeHu K TOAIepKaHUI0 BOJHOTO OanaHca. K
cuuKanus pacTeHHi 10 OTHOMICHUIO K Boje. [Ipucrmoco0neHus UBOTHBIX K M3MEHEHHIO BOJHOTO PEKUMA.
Cpenpl 0oOMTaHMS OpPraHM3MOB: BOTHAs, HAa3eMHO-BO3AYIIHAS, IIOYBEHHAas, TIIyOMHHAs IIOAIOYBEH
BHyTpUOpraHm3MeHHas. OU3UKO-XUMHUIECKHE OCOOEHHOCTH cpel oOuTaHus opraHm3moB. [Iprucmocobie
OPraHU3MOB K XH3HU B pa3HBIX Cpelax.

Bronornyeckue putmel. Buemnme u BHyTpeHHNE puTMBL. CyTOYHBIE U TOAWYHEBIE PUTMEL. [Iprcmoco0merH
OPraHU3MOB K C€30HHBIM H3MEHEHUSAM YCIOBHUI KHU3HM.

JKuznennsie Gopmbr oprann3moB. [ToHaTre o xku3HeHHOM (hopme. XKusHeHHBIE (HOPMBI paCTEHUU: aepe
KyCTapHUKH, KyCTapHHYKH, MHOTOJICTHHE TPaBHI, ONHOJETHHE TpaBbl. JKW3HEHHBIE (QOPMBI KHBOTE
THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHHUS U 00pa3a >KU3HH.

Bruotnueckue pakTopbl. Buabl OnoTHYeCKUX B3aMMOICHCTBHNA: KOHKYPEHIUS, XHUITHHYECTBO, CAMON03 U
¢dopmer. [apazuTnsM, Koomeparus, MyTyaJn3M, KOMMEHCAIN3M (KBaPTHPAaHTCTBO, HAXJICOHHIECTBO).

TpodudecKkne B3aUMOJCHCTBUA (Tonndeckue, Gopudeckue, padpudeckue). 3HadeHHE OMOTHUECKUX B3av
JCHCTBHIA IJIs1 CYIIECTBOBAHMSI OPTAaHU3MOB B cpenie oouTanusl. [IpuHIMIT KOHKYPEHTHOTO HCKITIOYCHUS

7.3

DKOJIOTHYECKHE  XapaKTEepPUCTHKU  momynsiuu. [lomymsmuss kak — Owonormyeckas — cuctema. |
HEOJHOPOIHOCTH CPeJIbl, PU3NUIECKHX OaphepoB U 0OCOOCHHOCTEH OMOIOrHH BUIOB B JOPMUPOBAHUH ITPOCT]
CTBEHHOM CTPYKTYPbI momyJisiiinii. OCHOBHBIE MOKA3aTEH TOMYIISIIINHN: YUCICHHOCTb, TIJIOTHOCTh, BO3PACTH
TIOJIOBAsI CTPYKTYPA, POKAAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUT PAIIHSI.

OKxojorudeckass CTpykTypa mnomymsnuu. OleHKa YHCIEHHOCTH TOomyisinuu. [[uHamuika momynsmud v
perymsus. buoTndecknit moreHIMaN nonyasanud. MonenupoBaHue JUHAMHUKA TOMYIsiuu. KpuBbie po
YUCIICHHOCTH MONYJsSAiud. KpuBble BBIKMBAaHWA. Perynsiius YHCICHHOCTH TONMYJAIHA: poib (GakKTo
3aBUCSNINX W HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTUUECKHE cTpaTeruu BuoB (r- u K-crparerun).
[TonsiTie 00 SKONOrMYEecKOH HuINe BUAa. MecTtooOuTaHue. MHOrOMepHash MOJAETb 3KOJIOTMYECKOW HI
Jox M. Xatunncona. Pa3mepsl skonornyeckoid Huid. [loTeHnnanbpHas U peaqn30oBaHHAS HUILU.
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Bun xak cucrema HOHYJIHHI/Iﬁ. Apeanm BUJIOB. BUIbI U MX *KU3HEHHBIE CTpaTeruu. 3aKOHOMepHOCTI/I IIOBC/IE
)48 Mnrpaunﬁ ’KHBOTHBIX. bHoorn4eckre nHBa3uu IYXXCPOAHBIX BUJIOB

7.4

CooOmmecTBa opraHu3MoB. buoneHos u ero crpykrypa. CBsA3u MeXly OpraHu3MaMu B OHOIIEHO3€. DKOCHCT
Kak oTkpbITast cuctema (A.J[x. Tencnn). OyHKIMOHATBHBIE OJOKH OPraHU3MOB B DKOCHCTEME: MPOIYIIEH
KOHCYMEHTBI, peayueHThl. Tpoduueckue ypoBHH. Tpodudeckue menu U cetd. AOuoTruyeckue O7
skocucteM. [1ouBbI 1 Wbl B 9KocHcTeMax. KpyroBopoT BelIecTB U MOTOK YHEPTUU B IKOCUCTEME.
OcHOBHBI€E MTOKa3aTeNu YKOCUCTEMBI. broMacca 1 mpoayKius. DKOJIOrMYECKHe MUPAMHJIBI YHCeT, OnoMac
SHEPIrHH.

HanpasiieHHbIe 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIecCUH. [lepBHYHBIE M BTOPUYHBIE CYKIIECCHUU I
MPUYMHBL. AHTPOIIOTeHHBIC BO3JCHCTBUA Ha CyKIilecchn. KimmmakcHoe coobiecTBo. bruopasnoobpasue v o
KpyTrOBOPOTA BELIECTB — OCHOBA YCTOWYNBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCHCTEMBI. AHTPOMOTEHHBIE IKOCHUCTEMBI. ArpodkocucTema. ArpolieHo3. Pasmuuus me
AHTPOIIOTCHHBIMHA U IPUPOAHBIMUA SKOCUCTECMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOodkocucteM. ['opoackas ¢iopa u gayHa. CHHAHTPONH3E
ropozckoit (aynsl. buonorndeckoe U XO03sIMCTBEHHOE 3HAUCHHME arpOIKOCHCTEM U ypOOIKOCHCTEM. 3aKc
MEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHUII OPraHM3MOB B 9KOCHCTEMAX.

HepeHoc OHEPIruu M BCIIECTB MCXKAY CMCKHBIMU 3KOCUCTEMaMU. Y cTOMYMBOCTD OpraHnu3MoB, IOIYJIA
1 OKOCHUCTEM B YCJIIOBUAX €CTCCTBCHHBIX U aHTPOIIOI' CHHBIX BO3HCﬁCTBHﬁ

7.5

Buocdepa — obmemnnanerapHas obOomouka 3emiid, TA€ CYHIECTBYET HIIM CYIIECTBOBAJIA JKH3HB. YUc
B.U. Bepnazckoro o 6uochepe. Obmactu 6uocheps! u €€ cocras. XKupoe BemecTBo Ouochepsl u ero ¢ yHK]
3aKkoHOMEpHOCTH cymiecTBoBaHus Onochepbl. OcobOeHHOCTH OMochepbl Kak TIO0ATbHOW 3KOCHCTE
JnHamuyeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BelecTB W OMOreoXMMUYeCcKue IUKIBI (Yriep
aszora). PUTMU4HOCTE siBJICHUI B OHOcdepe.

3onanbHOCTE Ouochepsl. [lonsTne o 6rome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOHHBIE Jieca, CMEIIaH
U IIUPOKOUCTBEHHBIE Jieca, CTEIH, CABaHHBI, TYCTHIHM, TPOIMYECCKUE Jeca, BBICOKOrophs. Kimmar, pas
TEJIBHBIN U KUBOTHBIH MUP OMOMOB CYIITH.

CrpykTypa v QYHKIUS )KUBBIX CHCTEM, OIICHKA WX PECYPCHOI0 TIOTEHIIMAIAa U OMOCHEPHBIX PYHKITHI

7.6

DKoJIornYecKre KPU3UCHl U MX IPUIKHEL. Bo3elicTBre denoBeka Ha Ouochepy. 3arps3HeHue BO3IyITHOH
nel. OxpaHa Bo3ayxa. 3arps3HeHue BogHOW cpeapl. OxpaHa BOAHBIX pecypcoB. Pazpymenne moussl. OX]
MTOYBEHHBIX pecypcoB. Vi3MeHeHne KiInmMaTa.

AHTpOITOreHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U JKUBOTHBINA Mup. OXpaHa pacTUTETHHOTO U YKUBOTHOTO M
OcHOBHBIE TPUHIOMIBI OXpaHbl mpuponsl. KpacHsle xauru. Oco0o oxpaHseMble HPHPOAHBIE TEPPHUTC
(OOIIT). boranmueckue caapl ¥ 300J0THUECKUE TIAPKH.

OCHOBHEBIE IIPHHITUITH] YCTOMYUBOTO Pa3BUTHS YEJIOBEIECTBA M IPUPOIHI. ParrmonansHOe IPHPOIOITONE30B:
W COXpaHEHHE OMOJIOTHYECKOro pa3Hoo0pasus 3eMiTH

YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJILHOT O
MMPOIIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUTSA YYUEHUKA

METOANUYECKHE MATEPHAJIBI J1JIAA YYUTEJIA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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