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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npenmery "buonorus” (ganee - 6M070THs) HAa YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUH (enepalibHOM paboyeil mporpamMmmbl
BOCITUTAHUS.

Yueonsiii mpeamet «buonorusy» yriayonénnoro ypoBas uzydenus (10—11 kimaccer) sBisieTcs
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTecTBeHHO-HAay4YHbIE TpeaMeThl». CoriacHo
nosnoxenussMm ®I'OC COO npodriibHbIe y4eOHBIE MPEAMETHI, M3ydaeMble Ha yIiyOJIEHHOM
YpOBHE, SIBJISIOTCS cIocoOoM auddepeHnnanui oOydeHuss Ha YpPOBHE CPEAHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPETHUM
o0ImuMM, CpeaHUM MpOo(eCcCHOHATBFHBIM U BBICHIMM 0Opa3oBaHueM. B To ke BpeMsi Kaablil U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpodopueHTanuei
o0ydJaromuxcsi U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH HAyyHOTO 3HaHUA,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHUEH, CIIOPTOM MJITH BOCHHBIM JICJIOM.

[Iporpamma o yue6HOMy mpeamery "buonorus" gaér mpencraBieHHe O LETU U 3a/1adax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriy0inEHHOM ypOBHE, ONpeesieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temaw,
pacnpeneseHre o KiaccaM, peKOMEHY€eT MOCI€0BaTEIbHOCTh U3YUEHHs Y4eOHOTo MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKH Yy4eOHOro Mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MIPEEMCTBEHHOCTH C HW3Y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa30BaHUA,
Oslarogaps 4eMy MpoCMaTpPUBAETCS HAIPABICHHOCTh Ha MOCIEAYIOLIEe pa3BUTHE OMOIOTHYECKUX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHUS,
HKOJIOTMYECKOTO MBILUIEHUS], NPEACTAaBIECHUI O 3J0pOBOM 00pa3e >KU3HM, Ha BOCIHMTAHUE
OepeKHOr0 OTHOIIEHUS K OKPYXAarollel MpUpoAHoi cpene. B mporpamme mo OMOIOTHMU Takxke
MIOKa3aHbl BO3MOXHOCTU yueOHoro npeamera «buonorus» B peanuzauun tpedoBanuit ®I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM Pe3yJbTaTaM 00yUYeHHUsS U
B ()OPMUPOBAHNN OCHOBHBIX BHMJIOB y4€OHO-TIO3HABATEIbHOU AEATEIBHOCTU OOYyYarouuxcs Mo
OCBOCHMIO COJIEpaHUA OMOJIOTHYECKOr0 00pa3oBaHMsS Ha YpPOBHE CpPEIHEro OOIlero
oOpazoBaHusl.

VYuebublit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBeplIAeT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00y4aromurxcsi 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KIIETOYHOM OMOJIOTUH, SMOPUOIIOTUN
U OHOJIOTMU pPa3BUTHSA, TE€HETHKH, CEJIEKIIMH, OWOTEXHOJIOTHMH, SBOJIIOLIMOHHOTO YY€HHUS U
DKOJIOTHH.

N3yuenue yuebHoro npeamera «bronorusi» Ha yriayOJeHHOM YpOBHE OPUEHTHMPOBAHO Ha
HOJArOTOBKY 00yYaroImuXxcs K HOCIEAYOLEMY MOTYyYeHHIO OMOIOTHYECKOro 00pa3oBaHus B By3ax
W OpraHu3anusx cpenHero rmnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY e€ro cojaepKaHus
COCTaBIISIET CHUCTEMa OMOJNIOTUYECKUX 3HAHUHM, MONYYEHHBIX MPU HM3YYEHUH OOyYaroIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kimaccax 3Tv 3HAHUS TOMY4YalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHb
OMOJIOTHYECKHE 3HAHUS O PACTeHMsX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BosMoxkHa Takke MHTErpanus OMOJOTMUYECKUX 3HAHUU ¢
COOTBETCTBYIOIIUMHU 3HAHUSIMU, MTOTYUYEHHBIMU 00YYaIONUMUCS TIPU U3YICHUH (HU3UKU, XUMUH,
reorpaduu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMy mpenMery "buonorus" oTpaxaer cucTeMHO-
YPOBHEBBI M JBONIOIMOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrjacHO UM, H3y4yaroTcs
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CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUUIS JKUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3alluy,
HBOJIOIMM OPraHUYECKOro MHpa Ha 3emile, COXpaHeHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJOTUU Pa3BUTHUS, TCHETUKU M CEJIEKINH, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTHY, aKTyaJu3upPyKTCs 3HAaHUS OO0ydYarolMXcs MO OOTaHUKE, 300JI0TUH, AHATOMMH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOUMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYuebublii mnpeamer «buonorus» mpu3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUH, MHOTO00pasuu U
O0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IMOMyJISILKMU, OMOLIEH03a, KOCHCTEMBI, O BbIIAIOLINXCS
HAYYHBIX JOCTIIKEHHUSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJOTMH, MPHUKIATHBIX aCHEKTax
Ouosnornyeckux 3HaHui. [ pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMooruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJEPKaHUH IPOTPAMMBI 110
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS U PA3BUTHSA TOW WJIM MHOM
o0nacTu OMOJIOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHUE Ba)KHEHIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypOBHE — OBJIaJIEHUE
00yyarolyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi >HUBBIX CHUCTEM
pa3HOro paHTa ¥ MPHUOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
ornpenenéHHON 00sacT MpoecCUOHATBLHON N1eATeNbHOCTH, CBA3aHHOW C OMosoruei, wim K
BbIOOPY YUEOHOr0 3aBeIeHUS AJIsl IPOJOHKEHNS OMOJIOrHYeCKOro 00pa3oBaHusl.

JlocTikenue e u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha yriyO6iaéHHOM ypoBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3aau:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHX, KOHLEMUIMSX, TMIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaXx,
COCTaBISIIOIIMX COBPEMEHHYK) €CTECTBEHHO-HAydHYK) KapTMHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKa, OPTaHU3M, MOIYJISIUs, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX U COBPEMEHHBIX MCCIEIOBAHUAX B
OnoJIoruy;

O3HaKOMJIGHHE  oOydvaroIuxcs ¢  METOAAMU  MO3HAHUSA  KMBOH  TIPUPOABL:
MCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJoruu,
HAMOPHOJIOTUU U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUYM, TAJICOHTOJOTHH, SKOJOTMH); METOJaMU  CaMOCTOSITEJIbHOTO  NPOBEIEHUS
OMOJIOTHYECKUX HCCIeIOBaHUNH B JabopaTopuu M B IpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJIeHUE OOYYarOIMMUCS YMEHHSMH: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAINIO; MOIb30BATHCS OMOIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABIMBATh CBSI3b MEXK/Ly Pa3BUTHEM OMOJIOIUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaMH 4eJI0BEUECTBA; OLIEHUBATH ITOCJIECTBUS CBOEH AESITEIHOCTH 11O
OTHOLIEHHIO K OKpY’)Kalollel NpUpOIHONW cpelle, COOCTBEHHOMY 30POBBIO M 3/10POBBIO
OKpYXaloIMX JI0Jei; O0OOCHOBBIBaTh M COOJIIOATh MeEpbl NPOMUIAKTUKA HH(EKIIMOHHBIX
3a0o0JeBaHMi, MpaBUja TOBEACHUS B NpUpPOAE M obecredeHus: 0e30MacHOCTH COOCTBEHHOM
KHU3HEAESITEIbHOCTH B UYPE3BbIYaWHBIX CUTYalMsIX MPUPOAHOIO M TEXHOTCHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE y O0YYaIOUINXCS WHTEIJIEKTyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIIAIOLUIUMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOjieMaMHu, METOJ0JIOTHEeN OMOJIOrMYecKOro HCCIeI0BaHusl, MPOBEIEHUs
HKCIEPUMEHTAIBHBIX HCCIEAOBAaHUM, pelleHuss OWOJIOTHYECKUX 33734, MOJEIMPOBAHUS
O1OJ0rN4YecKNX 00BEKTOB U MPOLIECCOB;



BOCIUTAHHUE Y OOYYarOMIMXCSl LIEHHOCTHOTO OTHOUIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHHE HKOJOTHYECKOM, TIe€HETHYECKOH
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuodpereHue 00y4arIUMUCI KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOI'O 3[0POBBSI M 3[0POBBSl OKPYKAIOIIUX JIOAEH (COOMIOIeHUS Mep
npoduIaKkTUKu 3a00JIeBaHMi, o0ecrieueHrne 0€30MaCHOCTH KUZHECATSIIbHOCTH B UPE3BbIUAHHBIX
CUTYalUAX IPUPOTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HCIOIb30BAHUS OMOIOTHYECKUX
3HAHUM U YMEHUI B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHMM JJii OCO3HAHHOTO BbIOOpa OOY4YaIOUUMHCS WHIUBUIYaIbHOU
00pa30BaTeNbHONW  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIEAyImEMY HpopecCHOHATHLHOMY
CaMOONPEEICHUI0, B COOTBETCTBUU C WHJMBUIYaJbHBIMU HMHTEPECAMH M HOTPEOHOCTIMU
peruoHa.

OOmiee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHUE OHOJOTMM Ha YriyOJEeHHOM YpOBHE
cpenHero oomiero oopazoBanus, cocrapiset 204 gaca: B 10 kinacce — 102 yaca (3 yaca B He/Ien0),
B 11 kmacce — 102 gaca (3 yaca B HeZeio).

OT160p opranu3anvOHHBIX (HOPM, METOZIOB M CPEICTB 00YUEHUS OHOIOTUN OCYIIECTBIISCTCS
¢ yuéTtoMm crienupuKd €ro coAep KaHus M HAIMpPaBICHHOCTH HA MPOJOHKEHHE OHMOJIOTMYECKOTo
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIIOBHEM IMPH OOY4YEHHH OMONIOTMU Ha yriyOJIEHHOM ypOBHE SIBJISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTHYeCKHMX pador. Takxke ywacThe oOydaromuxcs B
BBIMIOJTHEHUH IPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX padboT, TeMaTHKa KOTOPBIX OMpPEeisaeTcs
YYHUTEIEM Ha OCHOBE HMCIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHPOTHBIX
YCIIOBUU.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILIGKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonorndeckne Hayku M u3ydaemble UMHU npoOneMbl. DyHnaMeHTalIbHBIE, NPUKIAIAHBIE U
MOVMCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuojoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HayeHne OMOJIOTHH B MPAKTHYECKON JIEATEILHOCTH
YeJIOBEKA: MEIUIIMHE, CENbCKOM XO351MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JleMoOHCTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepnanckwii, U. I1. [1anos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus ounosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIM, MOMYJISIUMOHHO-BUA0BOM, SKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
6uocdepusbiil. IIpoueccsl, NpoucxoAsMe B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kussp kak popma cymiectBoBaHus Marepuu. Hayku, usyyaromiye >KuBble CUCTEMBl Ha pa3HBIX
YPOBHSIX OpPraHU3ALNH.

N3yuenune xuBbIX cucteM. Meroapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnote3. Hynesas
runote3a. [IoHsaTHE BHIOOPKH U €€ J0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI HCKa)KEHUS PE3yJIbTaTOB IKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «bHONOrMYeckne CUCTEMBI»,
«CBoiicTBa KMBOW MaTepum», «YpOBHU OpraHu3alluyu KUBOH npupoab», «CTpoeHue KUBOTHON
KIIETKN», « TKaH ’KMBOTHBIX», «CUCTEMBI OPraHOB YEJI0OBEYECKOI0 OpraHnu3May, «brnoreonenos»,
«buocdepay, «Metoabl U3ydeHUSs KUBOU IPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE AJIs IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU M3YyUYEHUHU KUBBIX
CHUCTEM.

Tema 3. brnosnorus KjieTku

Knetka — cTpykTypHO-(YHKIIMOHATBHAS €IWHULA >KMBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMs, Xpomarorpadus,
aNeKTpodope3, METOA  MEUEHbIX aTroMoB, Au(depeHnrnaIbHoe LEeHTPUPYTUPOBAHUE,



KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @UKCUpoBaHHbIX KiemoK. DICKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpaunu

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

Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «McTopus
Pa3BUTHUSL METOI0B MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENapaTrhl PacTUTENbHBIX, UBOTHBIX WU
OakTepuaIbHbIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Bona u €€ ponp
KaK pacTBOPUTENS, pEareHTa, y4yacTue B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPErYJISALUH.
MuHepanbHbIC BEIIECTBA KIETKH, UX OMOJIOTUYECKasi poJib. POJIb KATHOHOB U aHUOHOB B KIIETKE.

Oprannueckue BelECTBA KJIETKU. bruonoruyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpyKTypbl OenkoBOW MoJeKkyibl. [lepBuuHas cTpykTypa Oenka, MenTuHas
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccugukarus 6enxoB. buonorunueckue GpyHkiun 0enkoB. [lpuonut.

Yrnesoabl. MoHOCaxapuabl, JUcaxapy/ibl, OTUrocaxapuabl U moiucaxapu sl O0mwuii mian
CTpOCHUS M (PU3UKO-XUMUIECKHE CBOMCTBA YIIIEBOOB. bronorudeckne GyHKIIUN YTIEBOIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurmunepuabl, Gochoauuabl, BOCKH, CTepou bl buomornyeckue Gpynakmuu ymmuaos. Oomme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JJTHK u PHK. Crtpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTuusl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JIHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue moiekyibel AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
byukiun  AT®. BoccraHoBineHHbIE TNEpEeHOCUYMKH, HUX (GYHKIUM B KIETKe. /[pyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorus: OMOXMMHYECKHE M OMO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomounekyn. Mooerupoganue cmpykmypol u QYHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HenpupoOHbLX AHA0208.

JleMoHCTpanuu

[Hoptpertsr: JI. [Tonaunr, Jx. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JIEMEHTOB B HEXHMBOM  NIPHUPOAE»,
«Pacmpeienienne XUMHUYECKUX DJIEMEHTOB B JKUBOU MPUPOJIE».

Tabmuel u cxembl: «llepuogudeckas Tabmua XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJBI», «BemectBa B cocraBe OpraHu3mMoBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTypbl OenKoBOW MoNeKynb», «CTpoeHHe MOJIEKYJT YIieBOAOB», «CTpoeHue MOJEKYI
TunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJeKyJibl ATDy.

O6opynoBaHue: XuMUYecKas Mocyia ¥ 000pyI0BaHUE.

JladopaTopnasi padora «O0HapykeHHE OEITKOB C TTOMOIIBIO KAYE€CTBEHHBIX PEAKIIHIN».

JlabopaTopHasi padora «VccinenoBannue HyKJIEMHOBBIX KUCIIOT, BBIAEICHHBIX U3 KIETOK
Pa3TUYHBIX OPTAaHU3MOB).

Tema 5. Ctpoenune u GyHKINH KICTKH

Tumbel KJIETOK: dyKapHOTHYEeCKas W mpokapuoTuueckas. CTpyKTypHO-(pYHKITMOHAIbHBIE
00pa3oBaHUS KIETKH.



CtpoeHne TMpOKApUOTHUECKOW KJeTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMmOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3usi), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcmopt). [lomynponurnaemocts mMemOpanbl. PaGota
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk30unTo3. Kinerounas creHka.
CrpykTypa v QyHKINN KJIETOYHON CTEHKU pacTEHUH, rprOoB.

Huronnazma. Ilutozons. urockener. [IBwkenue nutoriazmbl. OpraHoOWAbl KIETKH.
OpHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIazmaTuueckas cetb (JIIC), anmapar ['onbaxwy,
JM30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anMMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyJsIpHOTO pEeTUKyIyma. Mexanuzm Hanpaenenus 6Oenxoe ¢ OIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii  (arpanHyJisipHbI)
SH7OIIa3MaTHueckuii petukyiayMm. CekperopHas pynkuus annapara [onbmku. Moougdhuxayus
benxos 6 annapame I onvoorcu. Copmuposexa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KileTok. Kiierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUH, IIACTUIBL. [Ipoucxoorcoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHJApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE ILIACTH[IBI
(OTOCUHTE3UPYIOIIUX JYKApUOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpanubie opranouzsl kinetku CtpoeHue u (yHKIMH HEMEMOpPaHHBIX OPraHOHUIOB
KIeTKku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopumaMeHTbl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmOK.
Muxkpotpy0Oouku. Knetounsiii mneHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHYEK.
MuxkpotpyOouku nutoruiasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie 6eaxu.

SAnpo. Obonouka siapa, XpOMATHUH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOEHUE U (YHKIUU.
SAnepHslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacmonokeHHEe XpOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. belku XpoMmMaThHa — TUCTOHBL. J{uHamuxa s0epHou
o0bonouku 6 mumose. floepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KJIeTKN», «CTpOCHHE PAaCTUTEIBHON KIETKW», «CTpOGHHE MUTOXOHIpHUN», «Smpo», «CTtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

OO6opyoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3ydueHue CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpaHBD».

JladopaTopnasi pabdora «lccinenoBanue Mmia3Moiau3a W JICIUIa3MOJIM3a B PACTUTEIHHBIX
KIIETKaxX».

IIpakTuyeckas padora «/3ydyeHnne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallieHue JHEPIu B KJIeTKe

AcCUMWISIINS U TUCCUMUIISIIIMS — JIBE CTOPOHBI MeTabonu3Mma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIN. YuacTue KUCIopoa B OOMEHHBIX MpoLeccax. DHEPreTHIecKoe
obecnieuenue kietku: npespamieHue AT® B oOmMeHHBIX nporieccax. DepMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Metabonuszma. GepMeHThI, UX CTPOEHHUE, CBOICTBA U MEXaHU3M JICHCTBHSL.
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Kodepmentsl. OTnnuns pepMEeHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTuBaTOpHI U
OENKU-UHTUOUTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IM4HbIX
(hakTopoB.

[lepBUYHBII CHHTE3 OPraHMYECKHX BEIIECTB B KieTke. DOTOCHUHTE3. AHOKCUCEHHbIU U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (porocunTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuvHbix GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLINE
OakTepuH, )Keae300aKTepun, cepodaKTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yauTeNn
Oose3Hei.

AdpoOHBIE OpraHM3MBI. OTambl YHEPreTHYEcKOro ooOmeHa. IloaroToBUTENbHBIA STarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUICINIEHUE TIIOKO3HI.

Bbuonoruueckoe OKHCICHHE, WM KIETOYHOE JbIXaHHe. Poib MUTOXOHIpPUI B IpoIeccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OMEHa.

JdeMoHcTpannmn

[Toprpersr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoTtocuHTE3», «DHEpPreTHUecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue gpepMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaH#e: CBETOBON MHUKPOCKOII, 000pPYI0BaHUE /ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

JlabopaTopHnasi pabora «/3ydyeHune kaTaauTUUECKON aKTUBHOCTH (PEPMEHTOB (Ha pUMeEpe
aMUJIa3bl WK KaTaaasbl)y.

JladopaTtopnasi pabdora «l3yueHue (QepMEHTAaTUBHOTO pACIICIJICHUS TEePOKCU/IA
BOJIOPO/Ia B PACTUTEJIBHBIX M dKHUBOTHBIX KJIETKAX».

JlabopaTopnasi padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHnas pa6ora «CpaBHEHHE MPOLIECCOB OPOKEHUSI U ABIXaHUS.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KJIeTKe

Peakiun matpuuHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTU B PEaKIUsAX MaTPUYHOIO
cuHTe3a. Peanuszanus HacienCTBEHHOW WHQopManuu. ['eHeTHueckuil Kon, €ero CBOWCTBA.
Tpanckpumnuus — matpuunblii cuaTe3 PHK. TIpyHIMOBI TPaHCKPUIIIIMKM: KOMIUIEMEHTAPHOCTD,
AHTHIIAPAJUIETBHOCTD, aCUMMETPUIHOCTh. Cospesanue mampuunvix PHK 6 asykapuomuueckoi
kn1emxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OmnocunTese Genka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GMocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3anus TeHoMa y NMpPOKapuoT U
9YKapHOT. Perynsius akTHBHOCTH T€HOB Y TpokapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul eenos. Perymsiys 0OMEHHBIX MpoIieccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HekseTouHbIe (POPMBI JKU3HU M OOJMTaTHBIE Tapa3uThl. CTpOCHNE TPOCTHIX U
CIIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennviti yuxn J{HK-codepocawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKkpunyus, peeepmasd,
unmezpasa.

BupycHslie 3a001eBaHus YeTI0BeKa, KUBOTHBIX, pactenuii. CI11/], COVID-19, cormansubie
U METUIIMHCKHE TPOOIEeMBI.



Buoungopmamuxa: unmeepayus u ananusz 6orvuux maccusos («bigdatay) cmpykmyproix
buonozuueckux oannvix. Hanomexnonozuu 6 6uonozuu u meouyune. Ilpoecpammupyemvle ¢pynxyuu
benxos. Cnocodbvl 0ocmasku 1eKapcma.

JleMoOHCTpanuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKUi.

Tabmuer u  cxembl:  «buocuHTes Oenka», «leHeTmueckwii kom», «Bupycem,
«baxTepuodarm».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Krnerounsnii nmuki, ero mepwoisl u perymsmus. MaTepdaza u mmuro3. OcobeHHOCTH
npoleccoB, nporexaroumx B uHtepdase. Iloaroroska xkierku k aenenuto. Ilpecunrerndeckuit
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIBI
uHTep(dasbl.

Marpuunsnii  cunre3  JHK —  pemukanusa.  [lpunnuner  perumkanun — JHK:
KOMIUIEMEHTApHOCTh,  ITOJIyKOHCEPBATHBHBIA  CHHTE3, aHTUIAPALIEIBHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. Teromepsl 1 TenoMepasa. XpoOMOCOMHBII
Ha0Op KJIETKU — KapuoTun. [MIIOMAHBIN U ramiougHblii HaOOpsl XpoMocoM. ['oMosoruuHble
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHUTO3a M NPOUCXOJALIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3a.

Perynauus mMutoTHMUeckoro umkia kietku. [Iporpammupyemast kierouHas rubenp —
aronTo3.

Knerounoe sapo, XpoMocombl, (hyHKIIMOHANBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oupgepenyupoexu, cmapenus u 2ubenu knemox. «Lugpposas knemka» — buoungopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu

Tabmuupbl 1 cxembl: «KU3HEHHBIM LUK KiIeTKW», «MuTo3y», «CTpoeHHe XpoMocom»,
«Pennukanus JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoIIpenaparhl: «MHUTO3 B KIETKaxX KOpelIKa
TyKay.

JlabopaTopnasi pabora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas pa6ora «HaOnronenne mMuTo3a B KJIETKax KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKpOIIpenaparax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KogoHnanabHbie
OpraHu3MBl.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuidt. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
IpOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, PYHKUIMH M pacoIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHU )KUBOTHBIX U YeJI0BeKa. THUIIBI dKUBOTHBIX TKaHEW: AMUTEINANIbHAS, COEIUHUTENbHAS,
MblIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMI U pacloyioKeHHs] TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesioBeKa. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactennii. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIll 1 BHYTpeHHMH ckeneT. CTPOEHHUE U TUIBI COEIUHEHUS KOCTEH.
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JIBukeHre OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranusmos. Ilormomenre BOAbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEILECTB
pacreHusMu. IlutaHue XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IHILIEBAPEHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBapurenbHble
skenesbl. [InimeBapurenbHas cucrema 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jprxanue >xuBoTHBIX. uddy3us ra3oB uepe3
noBEepXHOCTh KJeTku. KoxkHoe apixanue. JlpIxatenbHas MOBEpXHOCTH. JKaOepHoe W Jn€royHoe
JpIXaHue. JlpIXaHWe NO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHash cuUcTEMa 4YelloBeKa. MexaHu3M
BEHTWISILIMM JIETKUX Y NTUI U MIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BelIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTeMa IM03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBbl MO3BOHOYHBIX IKHUBOTHBIX.
Pabota cepaua u e€ perysiusi.

Beinenenne y opranusmoB. Beigenenwe y pacteHuil. BbineneHue 'y KUBOTHBIX.
CoxkpaturtenbHble Bakyosau. Opransl BbaeneHus. OUibTpanusi, CeKpeLus 1 00paTHOE BCAChIBAaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeieHHUs. CBs3p MOJIOCTH Tela C KPOBEHOCHOH U
BBIIEJIUTENIbHON cucTeMaMu. BbijeneHue y MO3BOHOYHBIX J>KUBOTHBIX M 4yesioBeka. lloukw.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y 0JIHOKJIETOYHBIX OpraHu3MoB. Ciopbl OaKTepuil U LUCTHI
MpOCTEUIINX. 3almTa y MHOTOKIETOUHbIX pacTteHuid. Kyrtukyna. CpencrtBa nacCUBHOM U
XUMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3aluTa y MHOTOKJIETOUHBIX KMBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or OonesHedl. MMmyHHass cuctema uenoBeka. KileTouHbII W TyMOpaJIbHbII HMMMYHMTET.
Bpoxnéuueiik u  mpHOOpeTEéHHBI  cnenu@uueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. Bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UNMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHU.

PazppaxkumocTs W perynsiuus y OpraHu3MoB. Pa3apaXxumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumMocTs U peryisiius y pacTeHuil. PocTOBbIE BeleCTBa U HX
3Ha4YCHHUE.

HepBHast cucrema u pedrexkropHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTneisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexc u pedaextopHas ayra. bezycnoBHble u
YCIIOBHBIE PEQIICKCHI.

['ymopanibHast perynisiiiusi M SHAOKPUHHAs CUCTEMa >KMBOTHBIX U uyenoBeka. JKernesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3anMOCBA3b HEpPBHOW U
SHAOKPUHHOU cucTteM. ['unoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToprper: U. I1. I1aBnoB.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIN,
«baktepun», «llpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHUW pacTeHHI»,
«KopueBbie cucrembr», «CtpoeHue crebms», «CTpoeHHE IHUCTOBOW IUTACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4yenmoBeka», «llumeBapurenbHas cucrteMa», «KpoBeHOCHas cHCTEMay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpUHHAsI cucteMay, «CTpoeHue MbIuby, «MmyHuTETY,
«Kumeynononoctusle», «CxeMa nuTaHus pacteHui», « KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
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KUBOTHBIX», «CTpoeHue ruape», « CTpoeHne ImiaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOIO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHasg cucrema nTuny», «HepBHas cucrtemMa MIIEKOIMUTAIOLIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
9K3EMILIAPBl KOMHATHBIX PAaCTeHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BJIaKHbIE Iperaparhbl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHue 7151 IEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PaCTECHU, paclierieHus
Kpaxmasia ¥ OeJKOB Moj AeUCTBHEM (EpMEHTOB, 000pyIOBaHHE ISl AEMOHCTPALIUU OMBITOB 110
U3MEPECHHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXAaHM3Ma JIbIXaTEJbHbIX JBWXXEHUH, MOJEIU
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlaGopaTtopHas padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHas padora «/3ydeHne TkaHel )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMBbl pa3MHOKEHUS OPraHU3MOB: Oecrosioe (BKIItoUasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIISIHS, (parMeHTaIHs, KIOHUPOBAHHE.

[lonoBoe pasmuHoxkenue. IlonoBele kieTkH, unu ramerel. Meio3. Cranguu Meilosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiiieBoe pazputue. 'amerorenes y ;xuBoTHbIX. [1osioBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorenes u ooreHe3. CTpoeHUe MOJOBBIX KIIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOrUs — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoeenos u
Mmooenu mopgozeneza. Ctanuu >MOproTreHe3a KUBOTHBIX (Ha mpuMepe Jrymkn). Jpodnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMHUTAIOMINX. 3apOJbIIIEBbIe JINCTKU (TacTpyJIALus).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiMsSHHE dacTel
Pa3BHBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS MHTYKIIUS ). 3aKJIaIKa TJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJibTaT UepapXUUYeCKUX B3aUMOAEUCTBUI reHoB. BiusHue Ha SMOpHOHAIbBHOE pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPY’KAIOLIEH cpeabl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbI nepuoa. IlpsMoe u Hempsmoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOro M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl PEryJsIUU pOCTa KUBOTHBIX W uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y JKMBOTHBIX M 4enoBeka. [lepnonbl OHTOreHesza 4YeaoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

Pa3zMHoxeHue u pa3BuTue pactenuil. 'ametrodut u cnopodpur. Meito3 B )KU3HEHHOM LUKIIE
pacrenuii. O6pa3oBaHue crop B mpoiiecce Meito3a. ['amerorenes y pactrenuii. OmiogoTBopeHue u
pa3BUTHE DPACTUTEIBHBIX OPraHuW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y LBETKOBBIX PAacCTEHUU.
OO6pa3oBaHue 1 pa3BUTHE CEMEHH.

MexaHu3MBbl PeTyJIILIUYA OHTOT€HE3a Y PAaCTEHUI U KUBOTHBIX.

JleMoOHCTpanun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXeHnE XJIaMHIOMOHaAb», «Pa3mMHOXeHME »3BrieHbl», «Pa3MHOXEHHE THAPBDY,
«Meros», «Xpomocomely, «l['amerorenes», «CTpoeHHe SHUUEKIETKH W CIEepMaTO30UIa»,
«OCHOBHBIE CTaiuu OHTOreHe3a», «[Ipsmoe u HenpsMoe pazBuTHe», «Pa3BuTHE MalICKOTO KyKay,
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«Pa3Butne capanum», «Pa3zButue InArymku», «JIBoilHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpOe€HHUE CEeMSIH OJHOIOJBHBIX M ABYNOJBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOI KanycTb», <) KU3HEHHBIN UK MXa», < KU3HEHHBIA UKJI TAOPOTHUKAY, < KU3HEHHBIN
LUKJI COCHBD.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpernapaTsl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L{UKIT pa3BUTHS JIATYIIKIY.

JlaGopatopHass pabGora «l3ydyeHHe CTPOEHHUSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsiBlIieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTropHas padora «CTpoeHHUE OpraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHUS TCHETUKH Kak Hayku. Pabote I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetrku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, aJbTEPHATUBHbIC NPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOJIOTHUECKUI, MOJIEKYIIPHO-TEHETUIECKUN.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuel U cxeMbl: « MeToIbl TeHETHKIY, «CXEeMBI CKPEIIUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemrnBanue. [lepBblit 3axkon MeHens — 3akoH eAMHO00pa3usi THOPUI0B
nepBoro nokoJienus. [Ipapuino nomuHupoBanus. Bropoit 3akon MeHaenst — 3aK0H paclleIICHUs
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpelIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHBI ~ XapakTep  HaclIEOBAHMS.
Pacmienienne npru3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe HaclieJ0BaHue
T€HOB, HAPYLICHUE CLEIUICHUS MEXy TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanre Mpu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak 1nenoctHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHoKeCcTBEHHBIH ayulenu3M. B3auMoJeicTBHE HEAUIENbHBIX T'€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKxke
(bU3HOIOrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX QyHKIUH. [ eHeTHnueckne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — MApa3UT» U «XO35IMH — MUKPOOHOM.
['eHeTnyeckue acmeKThl KOHTPOJISI M U3MEHEHUS! HACJIeICTBEHHOW MH(pOpMAIMU B MOKOJIEHUSIX
KJIETOK U OPraHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «IlepBbiii 1 BTOpO 3akoHBI MeHmens», « Tpetuit 3akon Menuens»,
«AHanu3upymollee ckpeuuBanue», «Henonnoe nomuaupoBanue», « ClieNJIEHHOE HACIE10BaHUE
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MPU3HAKOB y Ipo3oduishy, «I'eneTuka nonay, «Kapuorun yenosekay, «Kapuotun apo30Quis,
«Kapuotun ntuiisn», « MHOXKECTBEHHBIN ajuiean3my», « B3anmoelicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
IIOKOJICHUSI U PACIUECIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHMS MIPU3HAKOB, MOJENb ISl IEMOHCTPALIMK CLUEIJICHHOTO HACIEA0BaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumnay.

IIpakTuyeckas padora «l3yuyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas paGora «V3yyeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBue reHoTuna M cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHYMBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPHU3HAKUM. Buael  M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBECHHAS.

MonudukanronHas U3MEHUYHMBOCTb. Ponb cpeabl B GopMUpOBaHUM MOIUGUKALIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanucen). CpoiicTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

['enotunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
M3MEHYUBOCTU. POy KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHHH I'€HETHYECKOTr0 pPa3Hoo0pa3us
B IIpeZieIax OJTHOTO BHUJA.

MyTainmonHass HW3MEHYMBOCTb. BHbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W UWHAYLUMPOBAaHHbIE MyTalUHU. SlaepHble W LUTOIUIA3MATUYECKUE MYTallUU.
Comaruueckne W MOJOBble MyTauud. [IpuynHBI BO3HUKHOBEHMS MyTanuil. MyTareHsl U UX
BJIMSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTALlMOHHOIO IMpolecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBwioB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoHCTpanun

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl 1 cxeMmbl: «Buapl u3MeHuuBOCTH», «MoauduKalMoOHHas HW3MEHYMBOCTDHY,
«KoMOuHaTHBHASI U3MEHYUBOCTHY, «Meito3y, «OmnonoTBopenney, «I eneTndeckue 3a001eBaHus
yesnoBekay, « Buapl myranuin.

OO6opynoBaHue: *UBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PAcTeHHM, PHUCYHKU
(poTorpadun) KUBOTHBIX C pa3TMUYHBIMU BUIaMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lMcciemoBanwe 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
M3MEHUYUBOCTHU. [TocTpoeHne BapruallMOHHOTO psifia U BapUallMOHHOW KPUBOIY.

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

Tema 14. I'eneTnka 4e10BeKka

Kaprnorun uyenoBeka. MexayHapogHas NpOrpaMMa HCCIEIOBAaHMS TI'€HOMA 4YeJIOBEKa.
MeTtoabl U3ydeHUs] TeHETUKU YelloBeKa: TeHeaIOTMYeCKU, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-TeHeTnYecKnii. COBpPEMEHHOE OIpeNesICHNe
TE€HOTHIIA: TIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIe ¢ Tomolubo ITIP-
ananuza. Hacnencrennsie 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bonesnn ¢ HacienCcTBEHHOM NpPeapacloyIoKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TIE€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETHYECKHUX 3a0ojieBaHUM yesoBeka. MeauKo-TeHeTH4ecKoe
KOHCyJIbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHYECKOTO Irpy3a». DTUYECKUE acTIEKThI
HCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.
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['enernyeckue (HakTOpbl MOBBIIMIEHHON YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYKawollel cpeabl. ['eHeTHueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yUeHUS] T€HETUKH 4YEJIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IIpakTnyeckas padbora «CocTaBjIeHHE U aHAJIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeleKIus. 3apOoXKICHHUE CEEKIMU W JoMecThkanuu. Ydyenue H. .
Baunosa o LleHTpax mporCcX0XKAEHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexumn
B CO3/IaHMH COPTOB PACTEHUH U OPOJI )KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pANOB B HaciueACTBEHHOM m3MmeHuMBocTH H. M. BaBuiioBa, ero 3HadueHue I CEIEKIIMOHHOU
paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. MIcKyCcCTBEHHBIN OTOOP: MAacCOBBIM U MHAWBHIyaJIbHBIH.
Otanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTaHue Nmpou3BOAMTENCH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C TIOMOIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CEJNEKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PEIaKTUPOBAHUS U MeTOA0B pekoMOnHaHTHBIX JJHK mis momyduenus
MCXOJIHOTO MaTepuaa Jijisi CEJIeKIUU.

[Tomydenne monWIUIONIOB. BHYTpuBHAOBas THOpHIM3anus. bBIM3KOPOICTBEHHOE
CKpellrMBaHue, Wik UHOpUuauHT. HepoacTBeHHOE CKpelrBanue, Win ayTopuaunr. ['etepo3uc u
ero mnpuuuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OtmanéHHas rudpuaU3aIus.
[Ipeogonenue Oecruiogusi MEXBHAOBBIX THOpUAOB. JlOCTHMXKEHHS CENeKIUd pAcTeHU U
KUBOTHBIX. «3€1EHas pesoIoYUsL.

CoxpaHeHue U U3yYEHHE T'€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM M HX JUKUX
ponuYel I CO3JJaHUsl HOBBIX COPTOB M THOPHUIOB CEITbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoeli u
nepcneKmueHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopanoyr, /1. K. benses.

Tabmuipl 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHONM HM3MEHUYUBOCTH», «METOIbl CEIEKIHI,
«Otnanénnas rubpuanzanus», « Myrtareses.

JlabopaTopHasi paGora «/3ydyeHne COpTOB KyJbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydeHne METOJ0OB CEJIEKIIUN PACTEHUIN.

IIpakTuyeckas padora «[IpuBrBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOABI M JIOCTHIKEHUS CENEKIMH PACTCHHH M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIMIO, TIEMEHHYIO0 (hepMy, COPTOMCIBITATEIHHBIM y9aCTOK, B TEIIMYHOE
X03SIUCTBO, B 1Ta0OPaTOPHUIO arpOYHUBEPCUTETA UIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsI O0UO0JIOTUA

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKaHEBBIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaJauIlMiOHHAas OWOTEXHOJIOTHS: XJeOoreueHue,
MOJTy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BHHOAENUE. MUKpoOHoIorndeckuii cuutes. OObeKTh
MHUKPOOHOJIOTHUECKUX TeXHOJIOTHI. [Ipon3BoaCcTBO Oeika, aMUHOKHCIIOT U BUTAMHHOB.
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Co3naHye  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOIO  U3MEHEHUS U
KOHCTPYUPOBaHUSI TEHOMOB C LIEJIbIO MTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHE Ty TH.

Kiterounass umHxeHepus. MeTonsl KyibTypbl KJIETOK M TKaHEH PAaCTEHUM M KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuaud3anus M coMaTH4ecKuil smOpuorenes. Mcmonb3oBaHue
TaluiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKJIOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIIaHTaUU P KIETOK.
Texnonoeuu  0300poénenus,  KylbMUSUPOBAHUS U  MUKPOKIOHAILHOZO — PASMHOMNCEHUS.
CEeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl U TeHHas MHXKeHepus. VICKyCCTBEHHBIM CUHTE3 T'eéHa U KOHCTPYUPOBAHUE
pexkombunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE Mpo0JieMbl TeHHOU
VHKXEHEPUU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas menununa. [11[P-nmuarnocTuka.
MeTaboI0oMHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcnonbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3 D-6nonnxenepus
JUIs pa3paboTKH PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHU KOMITJICKCHBIX
TKaHeW cOYeTaHWeM TEXHOJOTUi TPEXMEPHOro OMOmpUHTHHIA U ckaddoNaIuHTa A pelieHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LETbI0 OOecreyeHus] KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIeprKallINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YEIOBEKA U JKUBOTHBIX.

JleMoOHCTpanun

Tabmuiet u cxembl:  «Vcmonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
IPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «I'eHHas HHXEHEPUI».

JlabopaTopnasi pa6ora «/3ydyeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayueHrne MOITOYHOKHUCIBIX IPOAYKTOBY.

Ikekypeusi «broTexHonorus — BaKHeiIas npou3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apo:xaenue u pa3BUTHE IBOJIOLMOHHBIX NpPeICTABJIeHUH B 0M010TI

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Has aearenbHocTh Y. JlapBuHa.

JBwxymue cuiasl 3BodMonMM BuAoB 1no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTh
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIECTBOBAaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas Teops 2BOJIIOIIH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJNOTUsA. 3HauU€HHE HBOJIOIMOHHON T€OpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUpA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *KuBbix
cyuiects (1o Jlamapky)», «MexaHu3m GOopMHPOBAHUS IPUCIIOCOOICHUN Y paCTEHHH 1 )KUBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyra nytemectBust Y. Jlapsuna», «Haxoaxu Y. Japsunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHUE», «[lopossl romybeii», «MHOroo6pasue KyJIbTypHBIX (GopM
KarnycTb», «llopoapl JOMamHUX >KMBOTHBIX», «Cxema oOpa3oBaHHs HOBbIX BUAOB (mo Y.
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HapBuny)», «CxeMa COOTHOLIEHHUS JBIXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE TOJOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIMS U €€ pe3yJabTaThl

[Tomynsimust Kak 3naeMEeHTapHas eAuHULA 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nonyJssiuil. 3menenue reHooH1a MOMyJISINH KaK
3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOpPHI (IBMDKYIIME CHJIBI) JBOJIONMHM. MyYTalMOHHBIA TpoIecc.
Komb6unarusHas u3mMmeHunBOCTh. [peii reHoB — cirydaiiHble HEHANpPaBICHHbIE U3MEHEHUS YaCTOT
aeneid B monynsanusax. Jddext ocHoBarens. Ipgpexm dOymuviiounozo eoprviuxa. CHudiceHue
2eHeMmuU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. Ilpossnenue sghghexma Opetigha cenos 6
oonvwux u Manelx nonyiayuax. Mwurpamuu. M3onsamus  momynAuuili:  reorpaduveckas
(mpocTpaHCTBEHHAas ), OrooTHYecKas (PEnpoyKTUBHA).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop s3Bomonnd. DopMbel eCTeCTBEHHOTO
oTOOpa: IBWKYIIMK, CTAOMIM3UPYIOIIWMA, pa3pbIBalOmui (Iu3pynTuBHBIN). [lomoBoi oTOOp.
Bo3HHMKHOBEHME U HBOJIIOLIKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3yJbTaT MHUKPOAIBOIIONMU. BO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl 1 uaroanantanuu. [IpuMeps! mprcrnocooIeHuid y
OpraHu3MoB:  MopQoioruueckue, GU3HOIOTHYECKHUE, OUOXMMUYECKUE, I[OBEJACHYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpaszoBaHue Kak pe3yibTaT MHKPOIBOJIOIHH.
Wzomsiust — kimoueBoid  pakTop BUmooOpaszoBanus. Ilyth u cmocoObl BUI000pa30BaHUS:
alonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOE»
(monumuonan3anus, rudpuanzanus). JJIuTeIbHOCTh SBOIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BontonMoHHON OuoONOrMM B pa3pabdOTKE HAay4yHbIX METOJOB COXPAHEHHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB M HMX X031€B. MeXaHU3MbI
(GhOopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpannn

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuiel u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lOMyNAlMOHHAS] CTPYKTYpa BUIA,
«CxemMa mposiBieHMs] 3akoHa Xapau—BaiiHOepra», «/IBHKyIiMe CHIIBI  3BOJIIOLIMWY,
«OKoJOTHYeCKass M30JSIIMs MOMYJSAIMiA ceBaHCKOM (dopenny», «I['eorpaduueckas H30IALUA
JMCTBEHHUIIBI CUOUPCKOM M JTMCTBEHHUIIB! Jaypckoil», «IlonmynsinuoHHbIE BOJHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIECTBOBAHHUEY, «HaycTpranbHbId MEJIAaHU3M», «KuBbIe HACKOIIaEMBIEY,
«ITokpoBUTENBCTBEHHAsI OKpacka XKUBOTHBIX», «lIpemynpexnaromas okKpacka >KUBOTHBIX»,
«Duznonornueckue amantanun», «IIpucrnocobIeHHOCT, OPraHU3MOB U €€ OTHOCHTEIIBHOCTHY,
«Kpurepun Buma», «Buabl-nBoiiHukn», «CTpykTypa Buga B npupoae», «CrnocoOs
Bus0ooOpazoBanus», «l'eorpapuyeckoe BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJBIIICH,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHJIOB CHHHULY, «llomaummonasl pactenuii», «KamyctHo-
peAeuHBbI THOPUI.

Ob6opynoBanue: repdapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, dydesia NTHUI] U 3Bepel ¢
IpUMepaMHu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yyyenna NTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JladopaTopHasi padota «BrisiBlIeHHE N3MEHUNBOCTH y 0COOEH OJTHOTO BUA.

JlaGopaTtopnas pabora «IIpucrnocobieHust OpraHu3MOB W HUX OTHOCHTEJbHas
[1EeJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo1IOLHSA U €€ pe3yJIbTaThl
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Metoasl n3ydeHust Makpod3BoJronnu. I1aneoHTonornueckre MeToAbl U3y4eHUs HBOJIIOLINH.
[Tepexonnbie GOpMBI U PUIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaguueckue Meronsl uszydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKre METObl M3YyUYEHHs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
I'oMostornyHbIe ¥ aHAJIOrM4YHbIE OpraHbl. PyquMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
TreHEeTHYeCKHe, OHOXMMUYECKHMEe ¢  MAaTeMaTH4YeCKHe METOJAbl  HM3YyUCHHsS  HBOJIOIHH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTallU1 U 3BOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (MpaBWiIa) JBOMONUH. [lpunyun  cmeuvl  yHKYUL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUH.

JdemoHcTpaunu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl 1 cxembl: « ODUITOTEHETHYSCKUM P JIOMIAAN», «APXECONTEPHUKCY», «3BEpO3yObIe
suieps», «Crerouedansy, «Punnodurer», «CemMeHHbIe MAanopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu 3MOPHOHAIBLHOIO
Pa3BUTHUSI TO3BOHOYHBIX KUBOTHBIX», «] OMOJIOrMUHbIE U aHAJIOTUYHBIE OPTraHb», «PyIuMEeHTH»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpbl 4YEJIOBEKa M IIMMIIAH3e», «[JIaBHblEe HampaBJIEHUS
ABOJIIOLIUNY, «O0I1IE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSDKM HMCKOIAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpouncxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHblEe TPEICTABICHUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanwu, JI. [Tacrepa.
[TpoucxoxaeHne XU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi »Bosronuy. [InanerapHas (reonoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BELIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muitepa u I'. FOpu. O6pazoBanue nonumepoB U3 MoHoMepoB. KoalnepBaTHas runoresa
A. W. Onapuna, runore3a nepBuyHoro OynboHa JIx. XonneilHa, reHernyeckas rumnoresa [
Ménnepa. Pu6o3umsi (T. Uek) u runotesa «mupa PHK» V. 'mnbepra. @opmupoBanne meMOopaH
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emnmum u Meroabl €€ u3ydeHus. lckomaeMble OpPraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTENbHAass M a0COJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHOIOrMUECcKast IKaja: 30Hbl, IPbI, IEPUOBI, JTIOXH.

HavanbHble sTanbl oprannyeckoil sBomtonuu. [losiBieHne U 3BONIONUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHMe mepBbIX sKocucTeM. CoOBpeMEHHblE MUKpPOOHBIE
OMOMIEHKM KakK aHajor mnepBbIXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[TpoucxoxaeHrne sykapuoT (cHUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
ITpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrennii Ha cyury. [losiBneHrne CHOpOBBIX pACTEHMI U 3aBOE€BAHKE NMH CyIlIH. CeMEeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUKM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
JKUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxokienne aMmpuOnii U penTHIINA.
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[Tpoucxoxaenre miekonmuTaromux W OTUI. [lpuHIMD kioueBoro apomopdosa. OcBoeHue
0ECII03BOHOYHBIMH H ITO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXeH, MPOTEPO30H, MaIe030i, ME3030i,
KaifHO30#. O011ast XapaKTepUCTHKA KJIMMaTa U re0JI0rHYecKux npoueccos. [losiBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTlieoOpa3oBaHUE: €ro YCJIOBHsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U ciencteus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBINH IKOJOTHUYECKUH KpU3HC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKAUN OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIITBI OPraHU3MOB.

JleMoOHCTpanuu

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupl n cxembl: «Cxema omnbita @. Peguy, «Cxema onwita JI. [lacTtepa mo u3ydeHuro
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «3Ortansl HeopraHMuecKkon
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON HBOJIFOLUNY,
«Cxema 00pa3oBaHMsI DYKApUOT IMyTEM cUMOMOreHe3ay, « CrucreMa sKkuBoi pupoab, «CTpoeHne
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOGUTEY, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHoroknerounsie Bojgopociam», «Mxwm», «l[lanopoTHukn», «['0JJOCEMEHHBIE PACTECHHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHPa», «ApPoMOpQo3bl
JKUBOTHBIX», «lIpocreitmmey», «Kumeunononocrusie», «llnockue yepBn», «UneHUCTOHOTHEY,
«Pp10B», «3emHOBOHBIE», «IIpecmbikarommecs», «lltunpy, «Muekonuratoniue», «Pa3purue
JKU3HU B apXeUCKON dpe», «Pa3BUTHE KHU3HU B INPOTEPO3OMCKOU 3pe», «PasBurHe XHU3HU B
Najaeo30MCcKoM pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «PazBuTHe )KU3HU B KAaHHO30MCKOM
ape», «CoBpeMEHHas CUCTEMAa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapud pacTeHUH pPa3IUYHBIX OTIEJIOB, KOJUJIEKIUHA HACEKOMBIX,
BJIQXKHBIC TIpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeda NTUL U 3BEpei, KOJIEKIUU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MoaenupoBanue onbiToB Muiepa—tOpu mno
M3Y4YEHHIO a0MOT€HHOT0 CHHTE3a OPraHMYECKUX COEAMHEHUN B IEPBUYHOIN aTMochepe».

JladbopaTtopHasi pabora «/3ydyeHHe M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «3yueHre 0COOEHHOCTEH CTPOCHHUS PACTEHUI Pa3HBIX OTICIIOBY.

IIpakTuyeckas padora «3yuenne ocoOOEHHOCTEN CTPOEHNUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaenue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3anaun aHTponosoruu. Meroibl aHTPOTIOIOTHH.

CraHOBIIEHHE MPEJICTABICHUN O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoacTBo uenoBeka ¢ KUMBOTHbIMU. (CHcTeMaTHyeckoe TIOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
sMOpuonoruyeckue, (U3NOIOro-OMOXUMUYECKHE, ToBeAeHYeckre. OTIWYMS YeloBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE W KOMILJIEKC CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIbHOU CUCTEMBI.

JIBukyuiue cuiibl ((akTopbl) aHTPOIIOTeHEe3a: OUoornyeckre, conranbHbie. COOTHOLICHHE
OMOJIOTUYECKHX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTa U aHTpoOIIOreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IIPOKOHCYIIBI) U
paHHHE TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsiH U TIOJeH. ABCTPAIONUTEKH —
JIBYHOTHE NpEeIKH JiroAe. YenoBek ymenslid, MepBble U3TOTOBJICHUS OpyAMi Tpyna. Uemosek
MPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Ntojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
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001munii MpeoK HeaHAePTaTbLCKOTO YEJIOBEKa U YeJIOBEKa Pa3yMHOTro. YenoBeK HeaHIepTaIbCKUI
Kak BHUJ JIFOJCHA XOJIOJHOrO Kiaumara. YernoBeK pa3yMHbIA COBPEMEHHOI'O THINA, AEHUCOBCKUMN
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMUKA.

OBOJIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBII OTOOp B MONYJSALUAX YEJIOBEKA.
MyTanuonHsli npouecc u nonumop¢usM. IlonmynsuroHHbIe BOJIHBL, Apeid reHoB, Murpanus u
«a(h ekt ocHOBaTENS» B MOMYJISIIHUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (PKBAaTOpHUAJIbHAS]), MOHTOJIOWIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCeJIeHUs 4YeJloBeKa 1Mo IuiaHere. EauHCTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco61eHHOCTh YelloBEKa K Pa3HbIM YCIOBUSAM OKpY KaroIen
cpeabl. BiausiHue reorpaduueckoil cpeabl U apeida reHoB Ha MOPQOJIOrHI0 U (PU3HOJIOTHIO
YeJI0BEKa.

MexaucuuiuinHapaele  MeTolapl B (pu3nueckod (OMOJIOrMuYecKoi) aHTPOIOJIOTHH.
OBOJIOLMOHHAs ~ AHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTMSI  YEJIOBEUYECKUX  IOMYJISALHM.
bruoconnansHple  HMCCIEAOBaHMA  IPUPOABI  4YeloBeKa.  FccinepmoBaHume — KO3BOIIOLUU
OMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannmn

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

Tabmuubl u  cxembl: «Meronpl aHTponosiorun», «['0lMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHe3a», «ODBOJIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenbiii», «HenoBek npsIMOXOIAIIMiD», «/leHuCOBCKHI uenoBexk»
«Heanpepransup», «KpomanboHusl», «llpenkm denoBeka», «OTambl BOIIOLUU YEIOBEKAY,
«Pacel yenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, MpeIMeTOB MaTepUallbHOW KyJIbTyphl IIPEIKOB
YelioBeKa, penpoayKiuu (pororpaduin) KapTUH ¢ MEPOTOTUICCKIMH U OMOJICHCKUMH CIOKETaMU
IPOMCXOXKAEHUS YeJoBeKa, (oTorpapuu HaxOJOK MCKOMAEMBbIX OCTAaTKOB YEJIOBEKa, CKEJIeT
YyeJioBeKa, MOJIENb Yepela 4elloBeKa M yeperna IIUMIAaH3€, MOJIEiIb KUCTH YeJIOBEKa U KHUCTU
LIMMIIaH3€, MOJEIU TOPCA IIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «l3yueHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa YelIoBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3yueHne 3K0JOTHYECKUX aanTalui YeTOBEKaY.

Tema 6. IKos10rHs1 — HAYKA 0 B3AaMMOOTHOLLICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpY Kawoei cpenoi

3apoxeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
nabopatopHble. MoJenupoBaHie B 3KOJIOIMH. MOHUTOPUHT OKpY Karolledl cpejbl: JIOKAIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeEJIOBEUECTBA C MNpUpOonoH. POpMHUpOBAaHME DKOJOTUYECKOM KYJIBTYphl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Paznensl skogorun», «MeToabl 3Konorum», «Cxema MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi padora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl 4 cpea 0OUTAHUSA
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Oxosiorndeckue  (GakToppl W 3aKOHOMEPHOCTH wuXx jeuctBus. Kiaccudukamms
HKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWe, OWOoTHYEecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJornueckux (aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KOJOTHUECKHi (akTop. JleiicTBUE pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas posb ceera. dotonepuoausm.

Temmeparypa Kak skonoruyeckuii Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToMKnIOTEpMHBIE H TOMOHOTEPMHBIE OPIAHU3MBI. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHHd K MOIAECPKAHUIO
BojHOro Oananca. Kiaccudukauus pacteHuid mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAs, TIyOMHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DPHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K KU3HU B pa3HbIX cpeiax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHHH: NepeBbs, KyCTApPHUKH, KyCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJECTHHUE TPaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCcOOEHHOCTH
CTpOEHUs U 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIIHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONHUYECKHE,
dopuueckue, pabpuueckue). 3HayeHHE OUMOTHYECKUX B3aUMOJCHCTBUIN Ui CYyLIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuubl 1 cxembl: «IKosorndeckue (Gpakropbr», «CBETOBOM CIEKTPY, «IKOIOTHIECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TelI0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOrMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «KuzneHHsle GOpMBbI pacTeHUI», « K13HEeHHbIE (POPMBI JKUBOTHBIX),
«9JKocuCcTeMa IUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemu nurtanusy,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumo1osy, «Kommencanusmy».

OOGopynoBanue: repbapuu pPACTEeHHH W >KUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapHUM  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETOIIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJIJIEKIMH TETUI0NI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX pacTEHU,
yyyesia MNTULl U 3Beped, repOapuu pacTeHMi, OTHOcAIUXCS K Turpoduram, kcepoduram,
Me30(pHTaM, KOMHATHBIE PACTEHHUs JTaHHBIX I'PYIII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepObapuM M KOJJIEKUMHM pacTeHUM W JKUBOTHBIX, O0OJaJalolIUX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUH KHU3HHM, TepOapuu M KOJUIEKLUHU
pPacTeHM U KUBOTHBIX Pa3IMUHBIX JKU3HEHHBIX ()OPM, KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOLIUX B
Pa3INYHBIX OMOTHMYECKUX B3aUMOJICHCTBUSAX.

JladopaTopHasi padora «BrisiBiIeHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlaGopaTtopnass padora «BbIsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

JlaGopaTtopnass padora «AHaToMHyYecKHMe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUN.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALMI

DKOJIOTUYECKHE XapaKTePUCTUKH Momyisiiuu. [lomynsuus kak Ouonoruyeckas cucTeMa.
Posib HeomHOpOAHOCTH cpenbl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIIOTMH BUAOB B
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(bopMUPOBAHNUY MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJIsiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISAINH:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3pAacTHAasi M I0JIOBas CTPYKTypa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyssiiuu. OLeHKa YUCIEHHOCTH MOmyJsuuu. JuHamuka
NONYJIALMY U €€ perysanusa. buornueckuil noreHuuan nonyaauuu. MoaenupoBaHue JUHaAMUKU
nomyssinuu. KpuBble pocta uucieHHOCTH mnomyisiuuu. Kpusble BbDKUBaHMs. Perynsanus
YHUCIIEHHOCTU TMOIMYJISIUA: poiib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Hume Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl s3kosiornyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BuIpl M MX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS M MUIpaAlUil JKUBOTHBIX. buosornyeckue uHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

[Toptpet: Ix. U. XaTunHCOH.

TabGmuubl 1 cXeMbl: « DKOJIOTUYECKHE XapaKTEPUCTHKHU oMy sy, «[IpocTpaHcTBeHHas
CTpPyKTypa mnonyisinun», «Bo3pactabsle nupamuael nomyisuun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopenb skonmornueckord Humm J[x. U.
XaT4YMHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus cood1mecTB. IKOJOrHYeCKHe CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBSi3u MEXIy OpraHU3MamH B
OuoreHo3e.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKuMOHANIbHBIE OJIOKU
OpPraHMU3MOB B HKOCHUCTEME: TMPOIYLEHTH, KOHCYMEHTHI, peayueHTsl. Tpoduyeckne ypoBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue O60ku 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN 3KOcUcTeMBl. broMacca n npoyKiusa. DKOJIOTHYECKUE TTUPaMUbI
yucesl, OnomMacchl U SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCMM M HX
OpUYMHBL. AHTPOIIOTE€HHbIE BO3JEMCTBUSA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopeli U OKeaHos.
Dxocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunanTponuzauus ropojackod (¢ayHbl. buonornueckoe #  XO34HCTBEHHOE 3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOICCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv kackaonoeo sgpghexma u 6udo6-30ughuxamopos (kirouesvix 6ud08) 8 PyHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMH IKOCHCTEMaMH. Y CTOWYMBOCTH
OpraHM3MOB, TMOMYJSAUUN M DKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HBIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbl 3IKOJN02UHECKO20
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HOPMUPOBAHUS AHMPONO2EHHO20 6030euicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHcTpaunu

[Toprper: A. JIx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOLIEH032», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOHHOroO Jeca», «DyHKIMOHAJIBHBIE TPYNIBl OPraHU3MOB B JKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOMIHAs, JETPUTHAN)»,
«OKOJOTHYECKas MUpaMUIa YHCce», « IKOIOTHYeCcKas nmupamMuia OnomMaccen», « IKOJIOTHUECKas
nupamujia sHepruny», «OdpazoBanue 0osnota», «[lepBuunas cykueccus», « BocctanoBnenue neca
1ocJyIe moXkapay, « IKOCUCTeEMa 03epay, «ATpoueHo03», «KpyroBopoT BemecTB U NOTOK SHEPTHH B
arpoiieHose», «[Ipumepsl ypOosakocuctemy.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIIUH HACEKOMBIX, dydella NTHUI] U 3BEpEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypOoo3KOCHCTEMBD».

JlabopaTopnas padora «/3yueHue pazHooOpa3usi MEIKUX OYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX 9KOCHCTEMAX).

IKeKkypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIN JIyT, 03€po, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIIICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmennanerapHas o0ojgouka 3eMiH, TZie CYIIECTBYET WJIM CYIIECTBOBAala
)u3Hb. Pazputne npencrasieHuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepranckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onocheprsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKUE IUKIIBI (YIiepoa, a3oTa). PUTMUYHOCTD sBNIeHHI B 6uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIN: TYH/pA, XBOIHBIE
jeca, CMEUIaHHbIE W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBAaHHBI, ITyCTHIHH, TPOIIMYECKHUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIUS )KUBBIX CHCTEM, OIIEHKA HX PECYPCHOTO TOTEHIINATA M OHOCHEPHBIX
(byHKUIHH.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnanckuit, 3. 3rocc.

Tabmune! u cxemsl: «I'eocheprr 3emnn», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriepoja B mpupoje», «KpyroBopor kuciaopoaa B npupojae», «KpyroBopoTt Bozsl B IPUPOJE»,
«OcHoBHBIE OMOMBI cytny, «Knumatudeckue nosca 3emimny», « Tyaapay, «Taitray, «CMmeniaHHbIH
aecy, «lllupokonrcTBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycTiHsay, « Tponudeckuii ecy.

OGopynoBaHue: repOapuu pacCTeHUM pa3HbIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBek 1 OKpyKawOIIas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYMHBL Bo3naeiicTtBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHOM cpenibl. OXpaHa Bo3tyxa. 3arpsa3HeHne BoAHOH cpebl. OXpaHa BOIHBIX
pecypcoB. Paspymenne noussl. OxpaHa MMOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.

AHTpONOreHHOe BO3/ICHCTBHE HA PACTUTENBHBIN U AKUBOTHBIA MUp. OXpaHa pacTUTEIHHOTO
U JKUBOTHOTO Mupa. OCHOBHBIE MNPHHIMIBI OXpaHbl Tpuponsl. KpacHeie kaurH. Oco6o
oxpansiemble nnpupoansie Teppuropun (OOIIT). borannueckue caabl U 300J0THUECKUE MTAPKH.

OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA M MPUPOABI. PanmonansHOE
IOPUPOJIONIONIB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emuu. OOmume
3aKOHOMEPHOCTH TJI00aJIBHBIX IKOJIOTUIECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa
U €T0 BEPOSITHBIE MOCIIE/ICTBUSI.

PazBuTHe METOIOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
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anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhole ungopmayuonmvie
cucmemyl, obecneuusarouue OOCMyn K UHDOPpMAyuu No COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocoboos 6opbobl ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxkyus Mopckux u HA3eMHbIX IKOCUCTHEM.
JdemMoHCcTpaunu
Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHue THIpochepbD»,
«3arps3HeHue no4Bbh», «I[lapHUKOBBIA 3P PerT», «Oc000 OXpaHsIeMbIe TPUPOIHBIE TEPPUTOPHUI,
«Mogenu ynpasiasieMoro Mupay.
O6opynoBanue: ¢potorpaduu oxXpaHseMbIX PACTCHHUH U KUBOTHBIX KpacHoi kaurn Poccuiickoit
®enepaunn, KpacHON KHUTH pErHOHA.

23



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHbIC.

B cTpyKType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOTPAaMMBbI 1O OMOJOTHH BBIICICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAaMOOIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN PAa3BUTHUSA
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAaMH, TPUCYIIMMU  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  SKOJIOTHUECKOH  KYJIBTYpBHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOI M BOCIUTATENBHOHN JESITEIHbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHICKHIMHU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0ImIecTBe TpaBWIaMH W HOPMAaMHU MOBEICHHS M CIOCOOCTBYIOT IPOLECCaM CaMOIO3HAHMUA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJa U CTAapIIEMy HOKOJEHUIO, B3aUMHOI'O
YBOXEHUs, OEpPEeKHOr0  OTHOIIGHUS K  KYJIbTYPHOMY  HAacleldi0 H  TPAJAULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus» MomKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpUEHTAIii, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOLIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCUIHCKOTO  oOLIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IMPOLIECCE peaan3alid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBaXKEHHE 3aKOHa U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESTETHHOCTH MPU CO3JaHUN YIEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE yYHATHIBAaTH B CBOMX JCWCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KyJIbTYPHBIMH IEHHOCTSAMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBIIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a]a4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJAEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COIEPIKAHUS;

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTHM mepea PoauHOM, roproctu 3a CBOW Kpai, CBOIO
PonuHy, cBOM S3BIK U KYJIBTYPY, IPOLILIOE M HACTOSIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;
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[IECHHOCTHOE OTHOIIECHHE K MPUPOAHOMY HACIEAMIO U MAMSITHUKAM IIPUPOIBI, TOCTIKCHHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJl POCCHUCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
NOHMMaHHUA 3HA4YCHUs OWOJIOTUM B TMO3HAHWU 3aKOHOB TPUPOABI, B JKU3HM YEJOBEKAa U
COBPEMEHHOT0 O0IIECTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IIEGHHOCTEH POCCHICKOTO HAPOAA;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHUBAThH CUTYALUIO U IPUHUMATh OCO3HAHHBIE PEIICHHS, ODUCHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJ1a B IOCTPOCHHE YCTOHYNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJHUTENSIM, CO3JaHUIO CEMbH HA OCHOBE OCO3HAHHOTO
NPUHATHS IEHHOCTEH ceMEeWHOMN )KU3HU B COOTBETCTBUH C TPaIUIMAMHU Hapo10B Poccuu;

4) 3cTeTHYECKOIr0 BOCIMTAHUS:

JCTETHYECKOE OTHOIIECHHE K MHUPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUH;

NOHMMAaHHE YMOIIMOHAIBHOTO BO3ICHCTBYSI )KMBOH MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHE NPOSBIATH
Ka4ecTBa TBOPUYECKOI TMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (OPMHUPOBAHUS  KYJBTYPbl 3/10POBbSI M
IMOLMOHAIBHOIO 0JIArOMOJIyYH:

MOHMMaHKE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
COOJTI0/IeHNEe TUTUEHUYECKUX MPAaBWI U HOPM, COAJTaHCHPOBAHHBIN PEXUM 3aHITUH M OT/ABIXA,
peryisipHass (u3UYecKas aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3MYECKOMY M ICUXHYECKOMY 3/10POBBIO;

NOHMMAaHHWE IICHHOCTH TIPAaBWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HIOBE/ICHUSI B CUTYaIUsX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIFO/ICH;

OCO3HAHHE TOCJEICTBUA W HENPHUSTHS BPEIHBIX TPUBBIUEK (YHOTPEOJCHUS alKOTOIs,
HapKOTHKOB, KypeHHs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JIt00HE;

TOTOBHOCTH K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTHYECKON M COIIMATILHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSATENIBHO BBIMOIHATh TAKYIO 1€ATEIbHOCTD;

MHTEpEC K PAa3IUYHBIM chepaM MpodhecCHOHAIBHOW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BHIOOP OyAyIIel podeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KHU3HH,

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYIKAOIIEH CPEIIBI;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYeCKUX Mpo0eM U MMy Tel ux pelieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUYEHUH OMOJIOTUW 3HAHHUS U YMEHHUS
IpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM INPHPOJIONONb30BaHHEM (coOroAeHNe
NpaBUJI TIOBEJCHHS B TPHPOJIC, HAPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, YKOCUCTEM, OHOChEpHI);
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AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC HKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JIESITEIbHOCTH AKOJOTMYECKOM HAMPABICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXK]1y JIFOJIbMHU U TTIO3HAHUSI MUPA;

MOHWMAaHUE CIeNUPUKH OUOJIOTHM KaK HAyKH, OCO3HAHUS €€ poiau B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIILICHHUS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIOIEeM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpoOIeM COXpaHEHHUS MPUPOTHOTO PaBHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMCHHOW IMBWJIM3AIMA: 00SCIICUCHUS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHUECKUX MPOoOJIeM U 00ecreueHus nepexoaa K yCTOMWYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4yaeMble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBICHUUN
OKPY’)KaIOIIET0 MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJIIOUYEHUs] Ha OCHOBE HAyuyHbIX (DAKTOB M HMMEIOIIMXCS JaHHBIX C LEJIbI0 MOIyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO IETEIbHOCTh MHANBHAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METAINPEIJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mpeamera «buoOJOrHs BKIIOYAIOT:
3HauMMble Ui (POPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXJIUCHUIUIMHAPHBIE
(MexXmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (DaKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyTrHe); yHUBEpcajIbHbIE
yueOHble JieiicTBUs (MO3HaBaTelbHbIE, KOMMYHHKATUBHbIE, PETYJISTHBHBIE), 00eCIeUnBaIOIINe
dbopMupoBaHre (PyHKIMOHAJIBHON T'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYyYarolIuXcs;
CHOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHbIE JAEWCTBUS B IO3HABATEIbHOU U
COLIMAJILHOW ITPaKTHKE.
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B pesynprare usyueHuss OWMOJIOTMHM Ha YpOBHE cpemHero ooOmero oOpa3oBaHHs Yy
oOyuaromierocsi OyayT copMupoBaHbl MMO3HABAaTEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe IeHCTBUS, COBMECTHAS I€ATEIBHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILIUICHHUS (aHaIN3a, CHHTE3a,
CpaBHEHHs, Kiaccu(uKaiuy, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJIOTMYECKHX IOHSATHH
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU MOHSATUSIMU);

OTIpeNeNiATh WENU MACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IEJISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOMTBH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, JIeTyKTHBHBIE, 10 aHAJIOTHH ), BEISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHsSI B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BBHIBOABI U
3aKIIIOYCHHUS;

MPUMEHSTh CXEeMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OIICHWBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH DPAa0OTy B YCIOBUSIX pPEATbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANH, MPEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIWsX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHEH, KITIOYEBBIMH
MOHSTUSIMHA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTENbHOW ACSITEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
TUIIOTE3Y €€ pelIeHts, HAXOAUTh apryMEHTHI JUIs J10Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a]1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHaAJTM3UPOBAThH MOJyYEHHBIE B X0J1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETh TIEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 H  MPAaKTHYECKylo  00JacTu
KHU3HENIEeATEIbHOCTH;
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YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WM, NpPEUIaraTh OPUTMHAIBHBIE MOJAXOAbI U PEUICHHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(bopMyIMpOBaTh 3ampOChl M MPUMEHATh Pa3IM4YHbIE METOJbl NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrMYEecKOH
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTyallli, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

OPUHUMATh I€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATb U KOOPJMHHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH 1€ CTBHSIMU:

1) camoopranu3anus:
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UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBIICHUIO IIMPOKOM 3PYAUIMH B Pa3HbIX 00JIaCTIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIE pE3ynbTaThl OCBOCHHS CojlepkaHUsi ydyeOHOro mpenmera «buosnorus» Ha
yray0aEHHOM YpOBHE OPUEHTHUPOBAHBI Ha o0ecreueHre NpoQuiIbHOTO 00ydeHUs 00yJaroIuXxcs
6uonorun. OHU BKJIIOYAIOT: criequpuyeckue s OMOJ0TUN HayUHble 3HAHUS, YMEHUS U CIIOCOObI
JNENCTBUI IO OCBOEHUIO, MHTEPIPETAIIMH M TIPE0OpPa30BaHUIO 3HAHUM, BUABI JEITEILHOCTH 1O
MOJIYYEHUIO HOBBIX 3HAaHUN M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX, a TAKXK€ B PEaTbHBIX
JKU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl IPEACTABICHBI 10 TO1AM U3YUYEHHUS.

[IpeameTHBIC pe3yIbTAaTH OCBOEHUS YyueOHOTO npeaMmeTa «buonorus» B 10 Knacce TOTKHBI
OTpaXKaTh:

c(hOopMUPOBAHHOCTH 3HAHUH O MECTE M POJI OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(dbopMUPOBAHNUN €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PEIICHUH
po0JIeM pallMOHATIEHOTO TPUPOIOTIOIB30BAHUS, O BKIIAJIE POCCUNUCKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BIIQJICHUE CHUCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpPasl BKIIOYAET: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OpPraHW3M, MeTaboJu3M, TOMEocCTas,
CaMOPETYJISIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BHUTHE),
Ounonoruueckue teopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJICHUS, PACIIEIUICHHS, YACTOTHI TaMeT, HE3aBUCUMOTO HaciegoBanus ['. Mennens,
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TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHne, HabIro1eHue, SKCIICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB KHU3HEIEATEIbHOCTH, IPOTEKAIOIINX B OPraHN3MaX PaCTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTa00IM3M), IPEBPAILECHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, aMOpUOreHesa, MOCTAIMOPUOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OPTraHOMJAMM KJIETKH U HUX (DYHKIMSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U uX (QyHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
bYyHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOTO IMKJIA U KHU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISBIISATH OTIUYUTEIBHBIC NMPU3HAKK JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKa3aTeNIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE pemaTh OMOJIOTUIECKUE 3a/1a4H, BEISIBIATH IPHYNHHO-CIICACTBEHHBIE CBS3H MEKIY
UCCIIETyeMbIMU OMOJIOTHYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, J€JaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0IaTh MpaBuUia MpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJIyYeHHbIE PEe3YJIbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUX;

YMEHHE OIICHUBATh 3TUIECKNE ACTIEKTHl COBPEMEHHBIX UCCIICIOBAHUI B 00JIACTH OHOIOTHN
U MEIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE H3MEHEHUE
TeHOMa U CO3/IaHHe TPAHCTEHHBIX OPTaHN3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTU B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CETTLCKOTO X03SMCTBA, MHIIEBON
MPOMBINIJICHHOCTH, YTAyOJISITh TO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodecCHr 1 MPOJI0IDKEHHE OMOIOTHYECKOT0 00pa30BaHMs B OPTaHU3AIHIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUs.

[IpenmeTHBIE pe3yIbTaThl 0OCBOCHHS Y4eOHOTO npenmeta «buomorus» B 11 knacce nOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO IPUPOJIONIOJIb30BAHMS, U B (POPMUPOBAHUH IICHHOCTHOTO OTHOLIEHHUS K IPUPOJIE,
oOLIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH;

YMEHHE BIAJIETh CUCTEMOM OHMOJIOTWYECKHX 3HAHWI, KOTOpas BKIIOYACT ONpPEICIICHUS U
IOHMMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
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sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponeimeBoro cxoncrtsa K. M. bapa), npaBuna (Munumyma O. JIubuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (Tunote3a «vmupa PHK» V. I'mnbepra);

YyMEHHE BJIQJIETh OCHOBHBIMM METOJIAMH HAyYHOT'O TIO3HAHUSA, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB W 3KOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HaOJII0JICHUE, SKCIEPUMEHT), CIOCOOAMHU BBISIBJICHUS W OLICHKH AHTPONOTECHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHHS JABWKYIIMX CHII SBOJIIOLUN
Ha reHO(OH] MOMYJISAIUYU, MPUCIOCOOIEHHOCTH OPraHW3MOB K Cpele OOUTaHUs, YepeIOBaHuUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELLIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/1y TPOLIECCAMH ABOJIIOLIUU, IBUKYIITUMU CUITAMU
AHTPOIIOTEHE3a, KOMIIOHEHTAMHU PA3JIMYHBIX HSKOCHUCTEM U TMPHUCIOCOOJICHUSIMU K HUM
OpPraHU3MOB;

YMEHUE BBISIBJIATH OTJIMYUTEIbHBIE PU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOJIEHHOCTh BUIOB
K cpene oburtanusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHHsS MHOIo00pa3usi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYILIECTBOBAHMS IPUPOJBI U
YeJI0BEUeCTBA;

yMEHHE peliaTh OMOJOTUYECKUE 3a/1a4H, BBISBIIATH IPUIMHHO-CIICCTBEHHBIE CBSI3U MEXKIY
UCCJIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, J€TaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU TOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIABUTaTh THUIIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MTOJIyYEHHbIE Pe3yJbTaThl U JIEJIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOM paboTe Mo OMONOTHH, HKOJIOTUU U
MEIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNbTaThl HA YYEHUUYECKUX KOH(PEPEHIINSX;

yMEHHE OIIEHWBATh THUIOTE3bl M TEOPUU O TMPOUCXOXKIECHUU IKU3HMU, 4YEJIOBEKa U
YeNOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUAX M CHOCO0aX MPeIOoTBpAIlIEHUs TII0OATBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayiieit mpodhecCHOHaIbHOM JesITeNbHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIB30BAaHUS, METUIIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTHH,
BETEPUHAPHUH, CEIHCKOTO XO35SHCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YTIYOISITh MO3HABATEIbHBIN
WHTEPEC, HAPABJIICHHBIA HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH TpodeccHu 1 MpooKEHNE
Ouosornyeckoro o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHwUs.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosmvecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Ne i/ S — Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06PA30BATENBHBIE
padoThI padoThbI pecypebi

bu6mmoreka [IOK

. buostorus kax Hayka . 0 0 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

2 JKuBble cucTeMBI U UX U3YUYCHHE 2 0 0 hitps://m.eds00.ru/7f41c292
bu6mmoreka [IOK

3 buosorus kneriu 2 0 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK

4 XuMuYecKasi OpraHu3aius KIeTKA 10 15 1 https://m.eds00.ru/7f41c292
bu6mmorekxa [IOK

S CTpoenne i QymKimH KieTkH 8 0 15 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpEBpaIleHIe SHEPTHU 9 0 15 bubnuoteka [JOK

B KJICTKE ’ https://m.edsoo.ru/7f41c292
v HacnencrBennas nungopmanus u 9 05 05 bu6nuorexa [IOK

peanu3aiius e€ B KJIeTKe ' ' https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK

8 PKH3HEHHBIH KT KITKH 6 0 . https://m.edsoo.ru/7f41c292
bubmuorexa [JOK

9 Crtpoenue u GyHKIIUNA OPTaHU3MOB 17 0.5 15 https://m.eds00.ru/7f41c292
bu6mmorexa [JOK

10 Pa3MHOkeHue 1 pa3BUTHE OPraHU3MOB 8 0 15 https://m.eds00.ru/7f41c292
11 I'eneTnka — HayKa 0 HACIEACTBEHHOCTH U 2 05 05 bubmuorexa [JOK

HU3MEHYUBOCTHU OPraHN3MOB

https://m.edsoo.ru/7f41c292
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bubmuoreka [JOK

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 hitps://m.edsoo.ru/7f41c292
bu6mmoreka [JOK

13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 hitps://m.eds00.ru/7f41c292
bubmuoreka [JOK

14 (Cestexius OprauH3moB 4 . https://m.edsoo.ru/7f41c292
15 buorexnomorus u cMHTETUYECKAs 4 0 bu6mmoreka [JOK

ouosorus https://m.edso0.ru/7f41c292
bubmuoreka [JOK

16 T'enernia senopeia 3 0-5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

17 Peseproe Bpems . 0 https://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 102 13

[TPOT'PAMME
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11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIC
padoThbI padoThI pecypesI
1 3apoKJIeHUE U Pa3BUTHE IBOJIIOIMOHHBIX 4 05 0 bu6mmoreka [JOK
IPE/ICTABICHUN B OMOJIOTUH ' https://m.edsoo.ru/7f41cc74
2 Mukpo3Botous U €€ pe3ybTaThl 14 0.5 2 bubmmorexa [TOK
' https://m.edsoo.ru/7f41cc74
N bubmuoreka [JOK
3 Makpo3BoTrOIUS U €€ Pe3yIbTaThl 6 0.5 0 hitps://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 05 15 bubnuorexa [JOK
3emuiie ' ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yemoBeka — 10 05 1 bubnuorexa [JOK
AHTPOIIOTEHE3 ' https://m.edsoo.ru/7f41cc74
DKoJ0rus — HayKa O B3aUMOOTHOILIEHUAX bu6nuorexa [IOK
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 0.5 0.5 https://m.edsoo.ru/7f41cc74
C OKPYKaKoIEel cpeaou
bu6mmoreka [JOK
7 Opranu3Msl U cpesia 0OUTaHMs 9 0.5 15 hitps://m.edsoo.ru/7f41cc74
. bubnuotexa [JOK
8 DKOJIOTUS BUJIOB U TOITYISAUN 9 0.5 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 05 05 bubmuoreka [JOK
CHCTEMBbI ' ' https://m.edsoo.ru/7f41cc74
bub6mmoreka [JOK
10 buocdepa — rmobanbHas sKkocucTeMa 6 0.5 0 https://m.eds00.ru/7f41ccT4
bu6mmorexa [IOK
11 YenoBek M OKPYKarolias cpea 6 0.5 0 https://m.edsoo.ru/7f41cc74
12 PesepBHOe Bpems 8 1 0 bubmorexa [IOK

https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJANWYECKOE OBECIHEYEHUE OBPA30BATEJIbBHOT' O ITPOLIECCA

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIbBI JIJIA YUEHUKA

buonorus. "JIuaus sxuzau" (10-11) (Yrayonéunsiii yposens). [Taceunuk B.B., Kamenckuii A.A., Pyomos A.M. u ap. /Tlox pen. Ilaceunuka
B.B.

METOANYECKHWE MATEPUAJIbI AJI1 YUUTEJA

Metoaunueckoe nocodue [Ipocsemenue buonorus. 10 -11 xmaccel. [Ipumepnsie paboune nporpammsl. [Ipeamernas nuaus yaeOHukoB "JIuHus

)u3HU". YTiIyOsneHHslid ypoBeHb. B. B. Ilaceunuk.
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
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Ipuioxkenus:

KaHeHHaPHO-TeMaTI/I‘IeCKOC INIAaHUPOBaHUE

10 KUIACC
Ne KoJunyecTBo 4acoB JJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Kontpoabueie IIpakruueckue  00pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1 0 0 bubmmorexa [IOK
4acTh COBPEMEHHOI'0 00IIeCTBA https://m.edsoo.ru/7f41cc74
2 JKuBbIC CHCTEMBI M X CBOWMCTBA 1 0 0 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 YpoBHEBast opraHu3anus KUBbIX CHCTEM 1 0 0 https://m.edso0.ru/7f41cc74
4 Hcropust OTKpBITHS U U3YUYEHUS KIIETKH. 1 0 0 bubnnorexa [JOK
Knerounas Teopus https://m.edsoo.ru/7f41cc74
Metozasl MOJNIEKYJIAPHON U KIETOYHON bu6nuorexa [IOK
ouonoruu. [Ipaktudeckas pabora https://m.edsoo.ru/7f41cc74
«M3y4eHne MeTo10B KJIETOYHON OMOJIOTHH
5 1 0 0.5
(xpomarorpadusi, anekTpodopes,
muddepeHImaIbHOe HeHTPpUyTrupoBaHue,
[TLIP)»
6 XVMHUYECKUH COCTaB KIETKU 1 0.5 0 ESS;I:I;I/?TT]ZI;Z&?ISN f41cc74
v MuHepanbHbIE BEIIECTBA KIETKH, UX 1 0 0 bubnuorexa [IOK
OuoJIOrHYecKas poJib https://m.edsoo.ru/7f41cc74
Opranuueckue BellecTBa KIeTKH — OEIKH. bubmuoreka [IOK
8 JlaGopatopHas pabota «O6Hapy eHue 1 0 05 https://m.edsoo.ru/7f41cc74

OCJIKOB C TTOMOIITHI0 KAYECTBEHHBIX
peaxkiui»
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CgoiicTBa, K1accupuKanyst U QyHKIUNA

bubmuoreka [JOK

; 0enKoB 0 https://m.edsoo.ru/7f41cc74
10 OpraHuyecKue BeIecTBa KJIETKH — 0 bu6mmoreka [JOK
YTJIEBOBI https://m.edsoo.ru/7f41cc74
11 Oprannyeckue BeniecTBa KJIETKH — 0 bubnmoreka [JOK
JIMTTH B https://m.edsoo.ru/7f41cc74
Hyxkneunosbie kucnortsl. JIHK u PHK. bu6mmoreka [JOK
12 JlaboparopHas pabota «lccienoBanue 05 https://m.edsoo.ru/7f41cc74
HYKJIEMHOBBIX KUCJIOT, BBIJICJIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY
13 Crpoenne u pynkuuun ATD. Ipyrue 0 bubmmorexa [IOK
nykieosuarpudocharer (HTD) https://m.edsoo.ru/7f41cc74
14 CexsennpoBanue [JHK. Merozs 0 bubmmoreka [JOK
FCHOMHUKH, TPAHCKPHUIITOMHMKH, IIPOTCOMHUKHU https://m.edsoo.ru/7f41cc74
N bubmuoreka [JOK
15 MeTont cTpyKTypHoii bronorim 0 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
16 Tunsl knetok. [IpokapuoTnyueckas KieTka 0 hitps://m.edsoo.ru/7f4lcc74
CrpoeHune 3yKapuoTUYECKON KIIETKH. bubnunoreka [JOK
17 [Mpaktuueckas padbota «3y4eHre CBONCTB 0.5 https://m.edsoo.ru/7f41cc74
KIJIETOYHOU MEMOpaHbD)
. bubmuoreka [JOK
18 [ToBepXHOCTHBIH armapar KJIeTKH 0 hitps://m.edsoo.ru/7f41cc74
OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH. bubnmoreka [JOK
19 [MpakTrueckas padota «M3yuenne 05 https://m.edsoo.ru/7f41cc74
JBUKEHUS [IUTOIUIa3Mbl B PACTUTETHHBIX
KJIETKaX»
[TomyaBTOHOMHBIE OPTAHOUIbI KJIETKH: bubmuorexa [JOK
20 MHUTOXOH/IPHH, TUIacTUIbL. JITabopaTopHast 0 https://m.edsoo.ru/7f41cc74

pabora «lccnenoBanue mia3mMonn3a u
JICTIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)
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bubmuoreka [JOK

21 HememOpanHbie OpraHouIbI KIETKH 0 https://m.eds00.ru/7f41ccT4
bu6mmoreka [JOK
22 Crpoenne 1 dyriin A7pa 0 https://m.edsoo.ru/7f41cc74
CpaBHUTENIbHAS XapaKTEPUCTUKA KIJIETOK bubnmoreka [JOK
23 sykapuot. JlJaboparopHas paboTa 05 https://m.edsoo.ru/7f41cc74
«M3y4yeHne cTpoeHus KJIETOK Pa3InyHbIX '
OpPIraHU3MOBY
AccuMIIALMA U JUCCUMMIISALINASI — JIBE bu6mmoreka [JOK
CTOpOHBI MeTaboau3Ma. THurbsr oOMeHa https://m.edsoo.ru/7f41cc74
24 BemecTB. JlabopaTopHas pabora 05
«3y4yeHune KaTaauTU4eCcKON akTUBHOCTH '
(bepMeHTOB (Ha IpuMepe aMuiIa3bl WK
Karajas3bl)»
®epMeHTaTUBHBIN XapaKTep peakuui bubmmorexa [IOK
KJIETOYHOro MeTabonu3Mma. JlabopatopHas https://m.edsoo.ru/7f41cc74
25 pabora «M3yuenue hepMEeHTaTUBHOTO 0.5
pacuienjaeHus NepoKkcHuia BoJOpoa B
PaCTUTENIbHBIX M KUBOTHBIX KIIETKaX»
bu6mmoreka [JOK
26 benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI 0 https://m.eds00.ru/7f41ccT4
. bubnuotexa [JOK
27 ABTOTpOGHBIN TUIT OOMEHa BEILIECTB 0 hitps://m.edsoo.ru/7f4lcc74
bubmuoreka [JOK
28 Potocires 0 https://m.edsoo.ru/7f41cc74
XemocuHnres. Jlaboparopnas padota bubnnoreka [JOK
29 «CpaBHeHHe mporeccoB pOTOCHHTE3A U 0.5 https://m.edsoo.ru/7f41cc74
XEMOCHHTE32)
AHa’poOHbIE OpraHu3Mbl. Buabl OpokeHusl. bubnnoreka [JOK
30 JlaGopatopHas pabota «CpaBHEeHUE 0 https://m.edsoo.ru/7f41cc74

MIPOIIECCOB OPOYKEHUS U JIBIXaHUS)
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31 AdpoOHBIE OPraHU3MBbL. JTarbl 0 0 bubmumorexa [IOK
9HEPreTHYECKOro 0OMeHa https://m.edsoo.ru/7f41cc74
DHeprusi MeMOpaHHOTO TpaJueHTa bubnuorexa [JOK
32 npotoHoB. Cunte3 AT®: pabora 0 0 https://m.edsoo.ru/7f41cc74
poTOHHON AT®-cuHTa3bI
33 Peakmiy MaTpiaHOTO CHHTE3a 0 0 Egggzl;llﬁ.eelijasgfrﬁﬂ f41cc74
34 Tpanckpunius — marpuudbii cuaTe3 PHK 0 0 Eﬁgﬁ?/ﬁéezzi(ﬁfﬂ f41cc74
N bubnnoreka [JOK
35 Tpancnsuus i e€ orartl 0 0 https://m.edS(I)lo.ru/7f41cc74
36 KonupoBanue aMuHOKUCIOT. Posib 0 0 bu6mmoreka [JOK
pubocoM B OuocuHTe3e Oelka https://m.edsoo.ru/7f41cc74
37 Opranuzanus renoma y mpoKkapuoT u 0 0 bubnmoreka [JOK
9YKapuoT https://m.edsoo.ru/7f41cc74
38 MounekysipHble MEXaHU3MBbI SKCTIPECCHH 0 0 bubnunoreka [JOK
TCHOB y DYKapHOT https://m.edsoo.ru/7f41cc74
Bupycsl — BHekJIeTOUHbIE (OPMBI )KU3HU U bubnuorexa [JOK
39 obnuratHeie nmapa3uThl. [IpakTuueckas 0 0.5 https://m.edsoo.ru/7f41cc74
pabota «Co31anue MOJEIN BUPYCa»
40 BupycHsle 3a001eBaHIs YeI0BEKa, 0 0 bubnnorexa [JOK
KUBOTHBIX, PACTCHUI https://m.edsoo.ru/7f41cc74
41 HanoTexHOMOrHH B OMOJIOTUN U MEIULINHE 0.5 0 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
. bubnmoreka [JOK
42 FKMSHCHHBIH KT KIICTKH 0 0 httDS://m.edS(I)_E).I'U/7f41CC74
. bubmuorexa [JOK
43 Marpriiiii curres JIHK 0 0 https://m.eds;f).ru/?f41cc74
Xpomocomsl. JlTaboparoprast pabota bubnmoreka [JOK
44 «M3y4eHne XxpoMOCOM Ha TOTOBBIX 0 0.5 https://m.edsoo.ru/7f41cc74

MUKpOIIpenaparax»
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bubmuoreka [JOK

45 Jlenenue ieTkn — MuTo3 0 0 https://m.edsoo.ru/7f41cc74
Tunsl k1eTok. KapruokuHes U HUTOKUHES. bu6mmoreka [JOK
16 JlaboparopHas pabota «HabmoaeHue 0 05 https://m.edsoo.ru/7f41cc74
MHTO3a B KJICTKaX KOHYHMKA KOPEIKa JIyKa '
(Ha roTOBBIX MUKpOIIpenapaTax)»
bubmuorexa [JOK
47 Perynsmus >kM3HEHHOTO ITUKJIA KIIETOK 0 0 hitps://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
48 Opranusm Kak eIrHOE IIEI0e 0.5 0 https://m.edsoo.ru/7f41cc74
49 Txanu pacrenuii. JlaboparopHas padota 0 05 bubmmorexa [IOK
«M3yuenune TKaHeH pacTCHUIN ' https://m.edsoo.ru/7f41cc74
TkaHu KMBOTHBIX U YEJIOBEKA. bubmuoreka [JOK
50 JlabopatopHas pabota «l3yueHue TkaHeH 0 0.5 https://m.edsoo.ru/7f41cc74
JKUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlaboparopHas bubnuotexa [JOK
51 pabota «/3yueHue opraHoB I[BETKOBOTI'O 0 0.5 https://m.edsoo.ru/7f41cc74
pacTeHHsD)
bu6mmorexa [IOK
52 Oropa Tes1a OpraHH3MOB 0 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
53 JBHIEHHE OPraHH3MOB 0 0 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
>4 Huranie opranmsmos 0 0 https://m.edsoo.ru/7f41cc74
55 [IuTanne MO3BOHOYHBIX JKUBOTHBIX. 0 0 bu6mmorexa [IOK
[MumeBaputenapHas cucTeMa Ye0BeKa https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
56 JBIXaHHC OpraHH3MOB 0 0 https://m.edsoo.ru/7f41cc74
57 Jlprxanue mo3BOHOYHBIX KUBOTHBIX U 0 0 bubmuorexa [JOK
YeoBeKa https://m.edsoo.ru/7f41cc74
58 TpaHcHOpT BEIIECTB y OPraHU3MOB 0 0 bubmorexa [IOK

https://m.edsoo.ru/7f41cc74
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KpoBeHocHas cucrteMa nmo3BOHOYHBIX

bubmuoreka [JOK

59 KMBOTHBIX M Y€JIOBEKA 0 https://m.edsoo.ru/7f41cc74
bubnnoreka [JOK
60 Boinerenne y opranusmos 0 https://m.edsci.ru/?f4lcc74
bubmmorexa [IOK
61 3aliTa y OpranusMoB 0 https://m.edsi.ru/7f4lcc74
bubnnoreka [JOK
62 MMMyHHas CHCTEMa HeoBeka 0 https:// m.eds;f).ru/7f4lcc74
63 PaznpaxxumocTs u perymsiuus y 0 bubmmorexa [IOK
OpPraHH3MOB https://m.edsoo.ru/7f41cc74
64 I'ymopanbHas peryssius 1 S3HI0KPHUHHAS 0 bubmmorexa [IOK
CHCTEMa KUBOTHBIX M YEJIOBEKa https://m.edsoo.ru/7f41cc74
65 ®DopMbI Pa3MHOKEHHUS OPTaHU3MOB 0 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
bubnnorexa [JOK
66 Hoxosoe pasmuoskerie 0 https://m.eds&.ru/7f4lcc74
. bubnunoreka [JOK
67 Meiios 0 https://m.edscI)lo.ru/7f41cc74
l'amerorenes. O6pa3oBaHue U pa3BUTHE bubnnorexa [JOK
68 HOJIOBBIX KJeToK. JlabopaTopHas pabora 05 https://m.edsoo.ru/7f41cc74
«M3y4eHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — 0 bubnnoreka [JOK
OHTOTEHE3 https://m.edsoo.ru/7f41cc74
70 3akyajKa OpraHOB U TKaHEH U3 0 bubnmoreka [JOK
3apOJIBIIIEBBIX JIUCTKOB https://m.edsoo.ru/7f41cc74
PocTt u pa3Butue xuBoTHbIX. JlabopaTopHas bubnnoreka [JOK
71 pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 0.5 https://m.edsoo.ru/7f41cc74
3apOJIBIIIEH TO3BOHOYHBIX JKUBOTHBIX)
Pa3zMHOXEeHME U pa3BUTHE PACTECHUI. bubnuorexa [JOK
72 JlaGoparopHas pabota «CTpoeHHEe OPraHOB 0.5 https://m.edsoo.ru/7f41cc74

Pa3MHOKEHHUS BBICIIUX PACTECHHUI
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I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA

bubmuoreka [JOK

3 ICHETUKH KaK HayKH 0.5 0 https://m.edsoo.ru/7f41cc74
OCHOBHBIC TTOHATHS U CUMBOJIbI T€HETHKH. bu6mmoreka [JOK
74 JlaboparopHas pabota «/Ipo3oduiia kak 0 0.5 https://m.edsoo.ru/7f41cc74
00BEKT TeHETUYECKUX HUCCIIETOBAaHUI)
3aKOHOMEPHOCTH HaCJIEA0BaHUS bu6mmoreka [JOK
npu3HaKOB. MoHOTHOpUAHOE https://m.edsoo.ru/7f41cc74
75 ckpenuBanue. [IpakTudeckas padbora 0 0.5
"N3y4yeHue pe3ysibTaTOB MOHOTUOPUIHOTO
CKpeluBaHus y apo30Quibr”
76 [{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO 0 0 bubnnoreka [JOK
CKpEIBaHHS https://m.edsoo.ru/7f41cc74
77 AHanusupytoiiee ckpemuBanue. Hernomnnoe 0 0 bubmmorexa [IOK
JIOMHHHPOBaHHE https://m.edsoo.ru/7f41cc74
JurubpuiHoe CKperuBaHue. bubmmorexa [IOK
78 [Tpaktnyeckas padora «3yueHnue 0 05 https://m.edsoo.ru/7f41cc74
PE3yIBTATOB JIUTHOPUIHOTO CKPEIIIUBAHUS '
y Ip030(pHIIBDY
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 0 0 bubnunoreka [JOK
CKpEIIMBaHHSI https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
80 CueruieHHOe Hacle10BaHNEe PU3HAKOB 0 0 https://m.edso0.ru/7f41ccT4
bubmuorexa [JOK
81 XpOMOCOMHAasI TEOPHS HACIICCTBEHHOCTH 0 0 hitps://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
82 Tenernia nota 0 0 https://m.edsoo.ru/7f41cc74
83 ['eHOTHI KaK IeJIOCTHAs CHCTEMa 0 0 Egg?ﬁ:;iii(ﬁfﬁ f41cc74
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 0 0 bubmuorexa [IOK
pacTeHuil, )KUBOTHBIX U YEIOBEKA https://m.edsoo.ru/7f41cc74
85 N3MeHUYnBOCTH MpU3HAKOB. Buibl 0 0 bu6mmoreka [JOK

U3MCHYHUBOCTH

https://m.edsoo.ru/7f41cc74
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bubmuoreka [JOK

86 MonudukarmonHas U3MEHYHBOCTh 0 https://m.eds00.ru/7f41ccT4
BapuanuoHHblii psl ¥ BapraldOHHAs bu6mmoreka [JOK
kpuBast. Jlaboparopnas paboTa https://m.edsoo.ru/7f41cc74

87 «HccnenoBanue 3aKOHOMEPHOCTEN 05
MOIU(DUKATTMOHHOW U3MEHUYUBOCTH. '

[TocTpoeHue BapualiMOHHOTO psiaa U
BAPUALIMOHHON KPUBOI»

88 I'eHoTunuyeckas U3MEHYUBOCTb. 0 bubmuoreka [JOK
Kom0OuHaTuBHas H3MEHYHBOCTE https://m.edsoo.ru/7f41cc74
MyTauuoHHas U3MEHUYUBOCTD. bu6mmoreka [JOK

89 [IpakTuueckas pabora «MyTtanuu y 05 https://m.edsoo.ru/7f41cc74
Jpo30¢uIIbl (Ha TOTOBBIX '

MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIlecca. 0 bubmmoreka [JOK
DONUTeHETHKA U SITUT€HOMMKA https://m.edsoo.ru/7f41cc74

91 I'eneruka uenoseka. [IpakTuueckas padbora 05 bubnnorexa [JOK
«CocTaBneHue 1 aHalIu3 POJAOCIOBHOI ' https://m.edsoo.ru/7f41cc74

N bubmuoreka [JOK

92 MeToasr MeAMUMHCKOH TeHETHKI 0 https://m.edsoo.ru/7f4lcc74
3HadeHne MeIUIINHCKON M€ HETUKY B bu6mmorexa [IOK

93 MPEIOTBPALICHUH U JICUEHUU T€HETUYECKIX 0 https://m.edsoo.ru/7f41cc74
3a00JIeBaHUH YeIOBEKa
OCHOBHBIC TIOHSATHSI CEJICKITHH. bu6mmorexa [IOK

94 JlaGopatopHas pabota «3yueHue copToB 05 https://m.edsoo.ru/7f41cc74
KyJIbTYPHBIX PACTCHHH W TIOPO,T JOMAITHHX '

JKUBOTHBIX)
MeTo/bI CeNeKIIMOHHON pabOTHI. bubnmoreka [JOK
95 JlabopatopHas pabota «/3ydeHre METOI0B 0.5 https://m.edsoo.ru/7f41cc74

CCIICKIIMH paCTeHHﬁ)>
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JlocTH>KEeHMS CeJIEKIMU PACTEHUN U

bubmuoreka [JOK

96 KUBOTHBIX. [IpakTHueckas pabora 1 0 0 https://m.edsoo.ru/7f41cc74
«lIpuBuBKa pacTeHUID»

97 CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHUE 1 1 0 bubnmoreka [JOK
IFeHETHYECKUX PECYPCOB https://m.edsoo.ru/7f41cc74
buotexHosiorus Kak Hayka u 0Tpacib bubmuoreka [JOK

98 npousBojcTBa. [IpakTudeckas padora 1 0 0.5 https://m.edsoo.ru/7f41cc74
«3yuenue 00bEKTOB OMOTEXHOJIOTHUIY

99 OCHOBHbIE HAIIPABJICHUS] CUHTETUYECKOM 1 0 0 bubnunoreka [JOK
Ouonorun https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK

100 XpOMOCOMHasI ¥ TeHHAss HH)KCHEPUS 1 0 0 https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK

101 Menunmackue OMOTEXHOJIOT I 1 0 0 https://m.edsoo.ru/7f41cc74

102 PesepsHbiil ypok. IToBTOpeHue, 1 0 0 bu6nuorexa [IOK
000011IeHHEe, CUCTEMATH3ALMA 3HAHUN https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME 102 4 135
11 KIIACC
No KosaunuyecTBo yacos DJIEKTPOHHBIE HH(PPOBbIE
11/_11 Tema ypoka Beero Koutpoabnbie IlpakTuueckne 00pa3oBaTe/bHbIE
padoTsbI padoThbI pecypcbl
bu6mmorexa [IOK

1 OomonnonHas teopus Y. Jlapsuna 1 0 0 https://m.edsoo.ru/7f41cc74

2 JIBroKyIMe CUIIbl 3BOJIFOLMU BUAOB 110 Y. 1 0 0 bubmuoreka [JOK
JlapBuny https://m.edsoo.ru/7f41cc74

3 BopnrOa 3a cymiecTBOBaHUE, €CTECTBEHHBIN 1 0 0 bubnmoreka [JOK
Y UCKYCCTBEHHBIH 0TOOD https://m.edsoo.ru/7f41cc74
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DOpMUPOBAHUE CUHTETUYECKON TEOPUU

bubmuoreka [JOK

4 SBOJIFOLIUH 05 0 https://m.edsoo.ru/7f41cc74
5 DTarnbl 3BOJIIOIIMOHHOTO MpoIiecca: 0 0 bu6mmoreka [JOK
MHUKPO3BOJIIOIUS M MAKPOIBOJIOLIUS https://m.edsoo.ru/7f41cc74
6 [Tonmynsuus — s3neMeHTapHas €AMHULIA 0 0 bubmmorexa [IOK
SBOJIFOLIUH https://m.edsoo.ru/7f41cc74
3aKOH reHeTUYECKOro paBHOBecHs JIK. bu6mmoreka [JOK
2 Xapnau, B. Baitn6epra. Jlaboparophas 0 05 https://m.edsoo.ru/7f41cc74
pabota «BblsiBlIeHHE U3MEHUMBOCTH Y '
oco0eit 0ZTHOTO BUIa»
bubmuoreka [JOK
8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLUN 0 0 https://m.edsoo.ru/7f41cc74
9 Dddext ocnoBarens. Ipdexr 0 0 bubmmoreka [JOK
OYTBLIOYHOT'O TOPJIBIIIKA https://m.edsoo.ru/7f41cc74
10 Murpauuu. M30ma0um nomyasuu: 0 0 bu6nuorexa [IOK
reorpaduyeckasi, OnoJoruyecKas https://m.edsoo.ru/7f41cc74
11 EcTecTBeHHbII 0TOOp — HaNpaBISIOLINI 0 0 bubnnorexa [JOK
(bakTop 3BOJIIOLIUU https://m.edsoo.ru/7f41cc74
. bubmuoreka [JOK
12 Hosnosoit otop 0 0 https://m.edsoo.ru/7f41cc74
[IprcnocoOaeHHOCTh OPraHU3MOB Kak bubnnorexa [JOK
pe3yabTaT MUKPOIBOIIOLHH. https://m.edsoo.ru/7f41cc74
13 JlaGoparopuas padota «/3ydeHne 0 0.5
apoMop(}030B U HAMOAANITALIUN Y
pacTeHi U )KUBOTHBIX)
ITpumepbl pUCTIOCOOIEHHH Y OpraHU3MOB: bubnuorexa [IOK
MOpQOIOTHYECKHE, (PU3HOIOTHYECKHE, https://m.edsoo.ru/7f41cc74
14 OMOXUMHUYECKHUE, TOBEIEHUYECKHUE. 0 05

Jlaboparopnast pabota «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIbHAS
11e7IECO00PA3ZHOCTHY
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Bun, ero kpurepuu u CTpykTypa.

bubmuoreka [JOK

15 JlabopaTopuas pabora «CpaBHEHHE BUI0B 0 0.5 https://m.edsoo.ru/7f41cc74
0 MOP(OTOTUIECKOMY KPUTEPHUIO)
bubnmoreka [JOK
16 CrpyKTypa Buzia 0 0 https://m.edsi.ru/?f4loc?4
17 Bunoo6pa3oBanue kak pe3ybTar 0 0 bubmuoreka [JOK
MHUKPOAIBOJIOLIH https://m.edsoo.ru/7f41cc74
18 CBs3b MUKPOIBOJIIOLIMM U ATTUIAEMUOIOTHUHI 0.5 0 Eﬁgﬁ?/ﬁl%iiﬁﬁ/? f41cc74
19 Makxkpospomntorus. [laneontonornueckue 0 0 bu6mmoreka [JOK
METOJIbI U3YUYCHUS IBOJIFOIIMU https://m.edsoo.ru/7f41cc74
20 buoreorpaduyeckue METOabl U3YUECHUS 0 0 bubnnoreka [JOK
IBOJIIOIIMI https://m.edsoo.ru/7f41cc74
OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO- bubmmorexa [IOK
21 MOpP(OJIOTHUECKUE METO bl U3YUYEHUS 0 0 https://m.edsoo.ru/7f41cc74
9BOJTIOLIUA
MonekyIapHO-TeHETHUECKHE, bubnnorexa [JOK
22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE 0 0 https://m.edsoo.ru/7f41cc74
METO/Ibl U3YUEHHS SBOJIOIIUN
23 OO61re 3aKOHOMEPHOCTH IBOJTIOIHH 0 0 ESS;,I:I;I/?TT]ZIE}Z(I)_E)?I[J{/? f41cc74
24 AnantuBHas paaguanvs. HepaBHOMEpHOCTh 05 0 bubnunoreka [JOK
TEMITIOB 3BOJIFOIIUH https://m.edsoo.ru/7f41cc74
o5 Hayu4nble runoressl NpOUCXOXKACHUS 0 0 bubmuorexa [IOK
KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
26 JloHay4HbIe MPEICTABICHUS O 3aPOKICHUN 0 0 bubmuorexa [JOK
KHU3HU https://m.edsoo.ru/7f41cc74
27 OCHOBHBIE 3Tarnbl HEOPTaHUYECKON 0 0 bubnmoreka [JOK
IBOJTIOIIMU https://m.edsoo.ru/7f41cc74
28 ['umoTe3bl 3apoKIeHUs KU3HU 0 0 bubmorexa LOK

https://m.edsoo.ru/7f41cc74
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HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.
Jlaboparopnas pabora «3yuenue u

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

29 0 0.5
OMHUCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tanbl opraHnyecKoit 0 0 bubmuorexa [JOK
9BOJIIOLIUU https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
31 IBOIIOLNA DYKApHOT 0 0 https://m.edsoo.ru/7f41cc74
OCHOBHBIE ATAaIIbl SBOJIIOLNH bu6mmoreka [JOK
32 pacturensHOro Mupa. [IpakTudeckas 0 05 https://m.edsoo.ru/7f41cc74
pabota «3yuenne ocoOeHHOCTEH '
CTPOCHHUSI PACTEHU Pa3HBIX OTACIIOBY
33 OCHOBHBIE 3TaIbl YBOJIIOIIUN KUBOTHOTO 0 0 bubnmoreka [JOK
MHUpa https://m.edsoo.ru/7f41cc74
DBOJTIOLHS )KUBOTHBIX. [IpakTrdeckas bubnmoreka [JOK
34 pabora «3yuenne ocoOeHHOCTEH 0 0.5 https://m.edsoo.ru/7f41cc74
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U 0 0 bubnnorexa [JOK
neproam https://m.edsoo.ru/7f41cc74
36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE 0 0 bubnunoreka [JOK
KPH3KCHI IPOIILIOTO https://m.edsoo.ru/7f41cc74
37 CoBpeMeHHBIN YKOJTOTHYECKUN KPU3ZHUC, €TO 0 0 bubnuotexa [JOK
0COOEHHOCTH https://m.edsoo.ru/7f41cc74
38 CoBpeMeHHast cucteMa OpraHu4ecKkoro 0 0 bubnmoreka [JOK
MPOIILJIOTO https://m.edsoo.ru/7f41cc74
39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIHI 05 0 bubnmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41cc74
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe 0 0 Eggsﬁ?lcr)?elc(jasg)(.)rﬁﬁ f41cc74
a1 PazBuTue npencrasienuii o 0 0 bubmuoreka [JOK

IMPOUCXOKIACHUHN YCIIOBCKA

https://m.edsoo.ru/7f41cc74
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MecTo uesioBeKa B CUCTEME
opranudeckoro mupa. JlaboparopHas

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

42 pabota «M3y4yeHnue ocoOeHHOCTEN 0 0.5
CTPOCHHUS CKEJIeTa YeI0BEKa, CBA3aHHBIX C
MPSIMOXOXKICHHEM)
bubmuoreka [JOK
43 JIBMOKyIIHE CUJIBI aHTPOTIOTEHE3a 0 0 https://m.eds00.ru/7f41ccT4
44 CooTHoIIIeHHE OUOJIOTMYECKUX U 0 0 bubmuoreka [JOK
COITHANIbHBIX (PAKTOPOB B aHTPOIIOTCHE3E https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
45 OCHOBHBIE CTaJUU AHTPOIOTEHE3A 0 0 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
46 [TaneoreHeTrKa M MaJCOr¢HOMHKA 0 0 hitps://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
47 DBOJIIOLIMS COBPEMEHHOTO YeJIOBEKA 0 0 hitps://m.edsoo.ru/7f41cc74
UYenoseueckue pacel. [Ipaktrnueckas bubnuotexa [JOK
48 pabota «M3ydyeHue 3K0I0rn4ecKux 0 0.5 https://m.edsoo.ru/7f41cc74
aJlanTaluil 4eJI0BEeKa
49 MexIUCIUTIITMHAPHBIE METObI 05 0 bu6mmorexa [IOK
aHTPOIIOJIOTUHU ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
50 3aporkIeHUE U Pa3BUTHE YKOJIOTUN 0 0 https://m.edsoo.ru/7f41cc74
Metonsl sxkonorun. JlabopatopHas pabota bubnnoreka [JOK
51 «3yueHue MEeTo10B IKOJIOTHUECKUX 0 0.5 https://m.edsoo.ru/7f41cc74
HUCCIIEA0BAHUI
52 3HavYeHHE IKOJIOTMUYECKUX 3HAHUM IS 05 0 bubnmoreka [JOK
JeJIoBeKa ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
53 IKOJIOTHHECKHE (paKTOpbI 0 0 https://m.edsoo.ru/7f41cc74
54 Abnortnueckue GakTopsl. CBeT Kak 0 05 bubmuorexa [IOK

sKoJornueckuit pakrop. JlabopaTopHas

https://m.edsoo.ru/7f41cc74
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pabota «BplIsiBI€HNE PUCTIOCOOICHUI
OPTraHU3MOB K BIIUSTHHIO CBETa»
AbuoTtndeckue dakTopsl. TemrepaTypa
KaK 9KOJIOTUYECKUHN (aKTop.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

55 JlaboparopHnast pabota «BrisBiieHHe 0 0.5
MIPUCTIOCOOICHHUI OPTaHU3MOB K BIHSHHUIO
TEMIIEPATYPbI»
AbuoTtndeckue hakTopsl. BiaxxHOCTB Kak bubnnoreka [JOK
56 sKostoruueckuii gpaxrop. JlaboparopHas 0 05 https://m.edsoo.ru/7f41cc74
paboTa « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUS
bubmuoreka [JOK
57 Cpenbl oOuTaHus OPraHu3MOB 0 0 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
58 bronoriieckie pHTME! 0 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
59 Kuznennsle popMBbI OPraHU3MOB 0 0 https://m.eds00.ru/7f41ccT4
bu6mmorexa [IOK
60 bromieckue paxrops: 0 0 https://m.edsoo.ru/7f41cc74
3HavyeHHEe OMOTHYECKUX B3aMMOICHCTBHI bubmuoreka [JOK
61 TS CYIIECTBOBAHUS OPIaHU3MOB B CpE/Ie 0.5 0 https://m.edsoo.ru/7f41cc74
oOuTaHus
62 DKOJIOTHYECKUE XaPAKTEPUCTUKHI 0 0 bubnmoreka [JOK
HOMYJISIIAN https://m.edsoo.ru/7f41cc74
OcHOBHBbIE MOKA3aTeNN NOMYJISIUN: bubnnoreka [JOK
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 0 0 https://m.edsoo.ru/7f41cc74
IOJIOBAsi CTPYKTypa
OcHOBHBIE MOKA3aTENU MOMYJISLNN: bubnmoreka [JOK
64 POXK1aeMOCTh, IPUPOCT, TEMI POCTa, 0 0 https://m.edsoo.ru/7f41cc74
CMEpPTHOCTh, MUTPALIUU
65 OKosorudeckasi CTpyKTypa MOIyJIssLun 0 0 bubmmorexa [IOK

https://m.edsoo.ru/7f41cc74

50



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK

66 JlnHaMuKa MONYJISIUU U €€ perysuus 0 0 hitps://m.edsoo.ru/7f41cc74
67 KpuBbie pocta 4YMCIEHHOCTH TOMYJISIUH. 0 0 bubnuorexa [JOK
KpuBbie BBDKUBaHUS https://m.edsoo.ru/7f41cc74
DKoJioruyeckasi HuIla BUja. bubnmoreka [JOK
68 Jlabopatopnas padora «I[IpucrnocobiaeHus 0 0.5 https://m.edsoo.ru/7f41cc74
CEMSIH PACTCHHM K PaCCEIICHUIO)
. bubmuoreka [JOK
69 Brt kax cncrema mony i 0 0 https://m.edsoo.ru/7f41cc74
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpaIUid 05 0 bu6mmoreka [JOK
YKUBOTHBIX ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
71 Co00111€CTBO OpraHU3MOB — OHOIICHO3 0 0 hitps://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
72 DKocucTeMa Kak OTKPBITast CHCTEMa 0 0 https://m.edsoo.ru/7f41cc74
73 KpyroBopoT BemiecTB 1 MOTOK YHEPTUH B 0 0 bubnunoreka [JOK
IKOCHCTEME https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
74 OcCHOBHBIE IOKA3aTENIN FIKOCUCTEMBI 0 0 https://m.edso0.ru/7f41ccT4
bu6mmoreka [JOK
[E OKOIIOTHHCCKHE IMPaMHIb! 0 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
76 W3meneHus coo0IIecTB — CYKIIECCHH 0 0 hitps://m.edsoo.ru/7f41cc74
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 0 0 bubnnoreka [JOK
03€p U peK. DKOCHCTEMbI MOPEH U OKEaHOB https://m.edsoo.ru/7f41cc74
78 [IpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI 0 0 bubnmoreka [JOK
TYHJIp, JIECOB, CTEMECH, MMyCThIHb https://m.edsoo.ru/7f41cc74
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
80 Ypboakocucremsl. [IpakTudeckast pabora 0 05 bubnmoreka [JOK

«M3yuenue u onucanue ypoo3KOCUCTEMBD»

https://m.edsoo.ru/7f41cc74
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3aKOHOMEPHOCTH (HOPMUPOBAHHS

bubmuoreka [JOK

81 OCHOBHBIX B3aUMO/ICHCTBHII OPraHU3MOB B 0 https://m.edsoo.ru/7f41cc74
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpPsI3HEHUN bub6mmorexa [IOK
82 pasHBIX THUIIOB Ha CyOOPraHU3MEHHOM, 05 https://m.edsoo.ru/7f41cc74
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmemianerapHas 000g09Ka 0 bubnnoreka [JOK
3emim https://m.edsoo.ru/7f41cc74
bubnuorex K
84 Yuenue B. . Bepnanckoro o 6uochepe 0 h ttgj;: / /(r)n.Ge daS(I)_E)(.)ru 17f41cc74
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bu6mmoreka [JOK
ouochepsr https://m.edsoo.ru/7f41cc74
86 KpyroBopoTsl BelecTs u 0 bubnnoreka [JOK
OMOT€OXUMHYUECKUE ITUKJIIBI https://m.edsoo.ru/7f41cc74
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE 0 bubnuotexa [JOK
OMOMBI CyIIN https://m.edsoo.ru/7f41cc74
88 YcroitunBocTh 6uOCheps! 0.5 Eggg?;;:.e;;icﬁfﬂ f41cc74
89 OKOJIOTM4ECKHE KPU3KUCHI U UX TIPUYNHBI 0 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41cc74
90 BosneticTBue denoBeka Ha 6uochepy 0 Eggg:?/(;;éeijasg)l(ﬁljﬂ f41cc74
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA 0 bubmuorexa [IOK
PaCTHTENbHBIN W KUBOTHBIA MUP https://m.edsoo.ru/7f41cc74
bubnnoreka [JOK
92 Oxpana npupoze! 0 https://m.edséfn.ru/?f41cc74
93 OCHOBHBIE NPUHIIMUIIBI YCTOWYHUBOTO 0 bubnmoreka [JOK
Pa3BUTHSI YEITIOBEUECTBA U TIPUPOJIBI https://m.edsoo.ru/7f41cc74
ParnmonansHO€ NpUpOAONOIB30BAHUE U bu6mmoreka [JOK
94 COXpaHEHHE OHOJIOTHIECKOTO 0 https://m.edsoo.ru/7f41cc74

pazHooOpa3zus 3emin

52



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

95 Q§06meHHe 1o Teme « MHUKPO3BOIIOLHUS U 1 0 bubnmoreka [JOK
¢€ pe3yaIbTaThi» https://m.edsoo.ru/7f41cc74
9% O600mmenue mo reme «MaKpOdIBOIIOIUS U 1 0 bubnuorexa [JOK
e€ pe3ybTaTh» https://m.edsoo.ru/7f41cc74
97 O606mmenue o Teme «I[Ipoucxoxaenue u 1 0 bubnmoreka [JOK
pa3BUTHE KU3HH Ha 3emiie» https://m.edsoo.ru/7f41cc74
98 O606menue o reme «IIpoucxoxaeHue 1 0 bu6mmoreka [JOK
YeJI0BEKa — aHTPOTIOTCHE3)» https://m.edsoo.ru/7f41cc74
99 O06o061IeHre 1o TeMe «DKOJIOTHS — HayKa O 1 0 bubmmoreka [JOK
B3aMMOOTHOIICHHSIX OPIraHH3MOBY https://m.edsoo.ru/7f41cc74
100 O6006mIeHne o TeMe «OpraHu3Msl U cpea 1 0 bubmmoreka [JOK
OOHMTaHUS» https://m.edsoo.ru/7f41cc74
101 O06006111eH1E 10 TEME «DKOJIOTHS BUIOB U 1 0 bu6mmoreka [JOK
HOMYJISIIUAN https://m.edsoo.ru/7f41cc74
102 O600mmenue mo teme «buocdepa — 1 0 bubnuotexa [JOK
r00anpHasi IKOCHCTEMa) https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME
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