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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6HOMy nipenmMety "buonorus" (nanee - 6MOJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeamMera «bruosorus» u OCHOBHBIX MOJIOKEHHUH (penepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HaydHble peaMeThl». CoraacHo
nonoxeansM PI'OC COO npoduipHble yyeOHBIE HPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISIIOTCA crocoboM auddepeHnnanuu oO0ydeHHUs Ha YpOBHE CPEIHETOo OOIIEro
00pa3oBaHMs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0ummM, cpeaHuM MpodecCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMmsi KaKIblidl U3
TUX YYEeOHBIX TMPEIMETOB JOJDKEH OBITh OPHUEHTUPOBAH Ha MPHUOPUTETHOE pEIICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX ¢ MpodopueHTtanuein
o0y4arolmuxcsi U CTUMYJUPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEl, MEIUIIMHOMN, 9KOJIOTHEH, ICUXOJIOTHEH, CHOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buosorus" naér nmpencraBieHne O IEIH U 3aJa4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyoaéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEPIKAHUE, €ro CTPYKTypUpOBaHHE IO pas3jeiiaM U Temawm,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUEeHUS yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C HW3Y4EHHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOLIEr0 0O0Opa30BaHUA,
Onarogaps yemy MpocMaTpUBAETCs HAMPABICHHOCTh Ha MOCIEAYIONIEe PA3BUTHE OHMOIOTHYECKIX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIIJICHHS], MPEACTaBIEHUNH O 3A0POBOM 00pa3ze >KU3HU, HAa BOCIHTAHUE
OepeKHOr0 OTHOILIEHUS K OKpYXarollel MpupoAHoi cpene. B mporpamme nmo Omosioruu Takxke
NOKa3aHbl BO3MOXKHOCTU ydeOHoro mpeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO x m1aHupYEMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM Pe3yJIbTaTaM 00yUYeHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHU/IOB y4e€OHO-TIO3HABATENIBLHON NEATENBHOCTH OOyYaromUXCs MO
OCBOCHHMIO COJEp>KaHUS OWUOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OOIIero
o0Opa3oBaHusl.

VY4eOHnblii npeamer «buonorusi» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH Ha pacIIMpeHue U yriryOieHne 3HaHuH
00ydJaronuxcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOYHOU OMOJIOTHH, YMOPHUOTIOTUN
U OMOJIIOTUM DPA3BUTHSA, T'€HETHUKH, CENEKIUH, OMOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YYEeHUs U
HKOJIOTHH.

N3zyuenne yuebHoro nmpeamera «buosorus» Ha yriayOJieHHOM YpOBHE OPUEHTHPOBAHO HA
MOJFOTOBKY 00YYaIOIIMXCS K MOCIIEAYIOIIEMY OTyUEHUI0 OMOJIOTUYECKOT0 00pa30BaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHOro ooOpasoBaHusi. OCHOBY €ro coaep)kaHus
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, IMOJIYYEHHBIX MPU HU3YYEHUH OOydarolUMUCs
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3zesioB OHOJIOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTHe. Tak, paciIMpeHsl U yriyOaeHbl
Ouosornyeckre 3HaHWA O PACTEHUSX, KUBOTHBIX, I'pubax, OakTepusx, OpraHu3Me 4YeJoBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOIMYECKUE CBEICHUS
IIPUKIIAHOTO M TOMCKOBOIO XapakTepa, KOTOpPbIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayrouero Bpioopa npodeccun. BosmokHa Takke MHTErparus OMOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOTYYSHHBIMU O0YUYaIOIMIUMUCS TPU U3YUYEHUH (U3UKH, XUMHH,
reorpaduy ¥ MaTEMaTUKH.



Ctpyktypa mporpamMmbl 1o ydeOHOMy mpenMery "buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrjJacHO UM, H3y4daroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluiy,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emile, COXpaHCHHsI OHOJOTHYEeCKOro pasHooOpasus
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTUU M CHUHTETHYCCKON
OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHUKE, 300JO0THH, aHATOMMUU,
¢dusnonornu venoeka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mTpu3BaH O00ECIEYUTH OCBOCHHE OOYyYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJCH, NPUHLMUIIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOIYJIALNUU, OHOLEeH03a, AKOCHCTEMBI, O BBIAAIOIIUXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICJOBAHMSIX B OHOJIOTHH, TPUKIATHBIX aCIEKTax
Ouoyoruveckux 3HaHWM. (s pa3BUTHS U TOJAEpKaHHS WHTepeca 00yJarommxcsi K OMOJIOoTUu
HapSITy CO 3HAYUTEIIEHBIM 00bEMOM TEOPETUYECKOTO MaTepuaja B COJEPKaHUU IMPOTPAMMBI 110
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
obsacti OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEHICHUE BaXKHEUIIINX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIAJCHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ NPUOOPETECHHE YMEHHUH HCITOJIB30BATh ATH 3HAHHS B (DOPMHPOBAHUY HHTEpECa K
onpenenéHHON 00MacTH MpodeccuoOHANbHON N1eATENbHOCTH, CBSI3aHHOW C OMONIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJKEHUS OMOJIOrMYEeCKOTr0 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyonéHHOM ypoBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1ayu:

ocBoeHHE OOy4YaloIIMMHUCA CUCTEMbl  OHOJNIOTMYECKUX  3HAHW: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKa, OPTaHW3M, OIS, BUJ,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYaroIMXcsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJioruu,
SMOPHUOSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTMH), METOJAaMH  CaMOCTOSITEIBHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIENOBaHU B JabopaTopuu U B Tmpupojae (HaOmOaeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAJIM3UPOBATH U
WCIIOJIH30BaTh OMOJIOTUYECKYIO0 HH(OPMAIIUIO; TIOJIB30BATHCSI OMOJIOTHYECKON TEPMUHOJIOTHEN 1
CUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXK/IY Pa3BUTHEM OUOJIOTUU U COLIUATHLHO-I9KOHOMUYECKUMU
Y 9KOJIOTMYECKUMU MPOOIeMaMH YeTIOBEYECTBA; OIICHUBATH MOCIIEICTBHS CBOCH IEITEILHOCTH 110
OTHOIICHUIO K OKpYXKaloIleld MPUPOAHON cpene, COOCTBEHHOMY 370POBBIO M 370POBBIO
OKpYXaloIMX JIofei; 00OCHOBBIBaTh M COOJIIOATh Mepbl NPOMUIAKTUKA HH(EKIIMOHHBIX
3a00JIeBaHUl, TpaBWIa TIOBEIEHUS B TpHUpojae W obecredeHus Oe30MacHOCTH COOCTBEHHOM
KU3ZHENICATCIIbHOCTH B YPE3BBIUAHHBIX CHUTYalMsIX TPHUPOAHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAyYHBIE OTKPHITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE y OOYYAIOIINXCA HHTEIJIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH B IMpoIlecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJICIOBAHUSMHU B OWOJIOTHH,
pemaeMpIMi €10 TpobiieMaMu, METOIOJIOTHEH OMOJOTHYECKOTO0 HWCCIEAOBAaHUS, MPOBEIACHUS



SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJOTHYECKUX 3a7ad, MOJETUPOBaHUS
OMOJIOTYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MIPUPOJIC; MHTETpaAllMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuodpereHue 00y4arOIMUMHUCA 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
npouIaKTUKA 3a00JIeBaHM, o0ecrieueHrne 0€30MaCHOCTH KUZHECATSIIbHOCTH B UPE3BbIUAHHBIX
CUTYalUAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOIb30BAaHUS OMOIOTHYECKUX
3HAHUM U YMEHUI B IOBCEIHEBHOM )KU3HH;

CO3JIaHME YCJOBHMM Ui OCO3HAHHOTO BbIOOpa OOY4YaIOUUMUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON  TPACKTOPHH, CIOCOOCTBYIOUICH MOCIEAyIOmEMY HpOopecCHOHATHLHOMY
CaMOONPEIEICHUIO, B COOTBETCTBUU C WHIMBUIYaTbHBIMU HHTEPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHUE OMOJOTMU Ha YriyOJeHHOM YpOBHE
cpenHero oomiero oopasoBanus, cocrabisier 204 vaca: B 10 kinacce — 102 yaca (3 yaca B HeZIeno),
B 11 kmacce — 102 gaca (3 yaca B HeZenio).

OT160p opranu3anroOHHBIX (HOPM, METOZIOB M CPEICTB 00YUEHUS OHOIOTUN OCYIIECTBIISCTCS
¢ yuéTtoMm crienuuKd €ro coAep KaHus M HAIMpPaBICHHOCTH Ha MPOJOHKEHHE OHMOJIOTMYECKOTo
00pa3oBaHus B OpraHU3AIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIIOBHEM TMPH OOY4YEHHH OMOJIOTMU Ha YriyOJIEHHOM ypOBHE SIBJISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHMX pador. Takxke ywacThe oOydarommxcs B
BBITIOJTHEHUH IPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX padoT, TEMAaTHKa KOTOPBIX OMpPEeaeTcCs
YUUTENIEM Ha OCHOBE MMEIOIIUXCS MAaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOTHBIX
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-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HayeHne OMOJIOTHH B MPAKTHYECKON JIEATEILHOCTH
YeJIOBEKA: MEIUIIMHE, CENbCKOM XO351MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JleMoOHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, 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.
Kuzsp 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 IS IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU M3YyUYEHUHU KUBBIX
CHUCTEM.

Tema 3. brnosnorus KjieTku

Knetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHULA >KMBOTO. VICTOPUS OTKPBITHUS 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 @uKCUpoBaHHuIX KiemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
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 €€ posnp
KaK pacTBOPUTENS, pEareHTa, y4yacTue B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPErYJISALUH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrnyecKast pojib. Poilb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIETKU. buonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW MoiieKyunbl. llepBuduHas cTpykrypa Oenka, MmenTHIHAsS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMU 6€IKOB. [Ipuonsi.

Yrnesoabl. MoHOCaxapuabl, JUcaxapy/ibl, OTUrocaxapuabl U moiucaxapu sl O0mwuii mian
CTpOCHUS M (PU3UKO-XHUMHYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue GyHKIMH yriIeBOAOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. bruonornyeckne Gpynkunu mumuaos. Oomue
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.
Mectounaxoxaenue u ouonorunueckue ¢pynkuuu JHK. Bunsr PHK. ®ynkuuu PHK B kietke.

Crpoenune moinekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBIEHHBIE TEPEHOCUMKH, UX (YHKUMHM B KieTke. /pyeue
HYKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
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»,
«Pacnipenenenue XUMHYECKUX IEMEHTOB B )KMUBOW IIPUPOJIEN.

Tabmuier u cxembl: «llepuogudeckass TabmuIa XUMHUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbI», «BemiectBa B cocraBe OpraHusMoBy», «CTpoeHHE MOJEKYyJbl Oelkay,
«CTpyKTypbl OenKoBOW MoNeKynb», «CTpoeHHe MOJIEKYJT YIieBOAOB», «CTpoeHue MOJEKYI
TunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJeKyJibl ATDy.

Ob6opynoBaHue: XMMHUYECKas Mocy1a 1 000py10BaHHE.

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

JlabopaTopHasi padora «VccinenoBannue HyKJIEMHOBBIX KUCIIOT, BBIAEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u GyHKINH KICTKH

Tumbl KJIETOK: dyKapHOTHYeCKas 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
HATPHUI-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Kinerounas crenka.
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 peTHUKyIyma. Mexanuzm Hanpasienus Oenxoe ¢ OIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii  (arpanHyJisipHbI)
SHJOIIa3MaTH4eckuii petukynyMm. CekperopHas pynkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposxa 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 KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
Muxkpotpy0Oouku. Knetounsiii mneHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHYEK.
MuxkpotpyOouku nutoruiasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHHUE M (DYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacmonokeHHEe XpOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. benrku XpoMmaThHa — TUCTOHBIL. 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», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

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

JladopaTopnasi padora «/3ydeHne cTpoCHUS KIETOK PA3TMIHBIX OPTaHHU3MOBY.

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 M NMpeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISILINS U TUCCUMUIISIIIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIN. YuacTue KUCIopoa B OOMEHHBIX MpoLeccax. DHEPreTHIecKoe
obecnieuenue kietku: npespamieHue AT® B oOmMeHHBIX nporieccax. DepMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Metabonuszma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA M MEXaHHU3M JIECHCTBHSL.



Kodepmentsl. OTnnuns pepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTuBaTOpHI U
OENKU-UHTUOUTOPBl.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IM4HbIX
(hakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKHUX BelIeCTB B KieTke. DorocuHTe3. AHOKCUceHHbll U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (porocunTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Ci., Co. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuvHbix GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIHE
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 pACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poiib MUTOXOHIpUI B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnoti 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.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000PYJ0BaHKE ISl IPUTOTOBJIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

JlabopaTopHnas padora «/I3ydeHune kaTaauTHUECKON aKTUBHOCTH (PepMEHTOB (Ha pUMepe
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.
Tpanckpunius — Matpuunblid cuaTe3 PHK. [lpuHIMne TpaHCKpUNIMKU: KOMITJIEMEHTapHOCTH,
aHTUNAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kn1emxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OmnocunTese Genka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHu3anus TeHoMa y NMPOKapuoT 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 — HeknieTouHble (OPMBI JKU3HU M OOJUTaTHBIE Tapa3uThl. CTPOCHHE TPOCTHIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennviti yuxn J{HK-codepocawyux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKkpunyus, pegepmasd,
unmezpasa.

BupycHuble 3a6oneBanus 4enoBeka, KUBOTHbIX, pactenuil. CIIMJ], COVID-19, counansHbie
U METUIIMHCKHE TPOOIEeMBI.



buoungopmamura: unmezpayus u ananuz 6oavuux maccusos («bigdata») cmpyxmypHovix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie 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, nporexarouux B uHtepgdase. I[loaroroska kierku k penenuto. Ilpecunrerndeckuit
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIBI
uHTep(dasbl.

Marpuunsiii  cunre3  JHK -  pemnukanumsa. Ilpunnuner  perumkanun — JHK:
KOMIUIEMEHTApHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALIEIbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. Teromepsl 1 TenoMepasa. XpoOMOCOMHBII
Ha0Op KJIETKU — KapuoTul. [MIIOMAHBIM U ramiougHblii HabOpbl 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 —
arornTo3.

Knerounoe sapo, XxpoMocombl, (hyHKIIMOHANBHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrka» — 6uounpopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu

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

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparsl: «MHTO3 B KIETKaX 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.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. 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.



JIBukeHre OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHMYHOE. J[BM)KEHHWE MHOTIOKJIETOUHBIX pACTEHUMH: TPONM3MBlI U HACTHH.
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€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
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 Oone3Hed. VMMmyHHast cuctema uenoBeka. KileTOuHbBII W TyMOpaJIbHbII HMMYHMTET.
Bpoxnéuuelii ©  npHOOpETEHHBIM  crienupUUecKuii HUMMYHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. Bepner, C. ToneraBa). Bocnanutenbabie OTBETHI
opranu3MoB. Poisib BpO:KIEHHOr0 MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUH.

PazppaxkumocTs W perynsiuus y OpraHu3MoB. Pa3apaXxumMocTb y OJIHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apaxuMocTe M peryisauus y pacTeHuil. PocToBele BemecTBa M HMX
3Ha4YCHHUE.

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

I'ymopanbHasi peryisnus W SHIOOKPHUHHAs CUCTEMa JKUBOTHBIX M uyesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3anMOCBA3b HEpPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpanun

IToprper: U. I1. I1aBnoB.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIN,
«bakrepum», «lIpocreiimmey, «OpraHel LBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHUW pacTeHHI»,
«KopueBbie cuctembl», «Ctpoenue credias», «CTpoeHHe ITHCTOBOW IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4yenmoBeka», «llumeBapurenbHas cucrteMa», «KpoBeHOCHas cHCTEMay,
«/pixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MbplueyHas cucTeMay,
«BpienurensHas cuctema», «DHIOKpUHHAsI cucteMay, «CTpoeHue MbIuby, «MmyHuTETY,
«KumeunononoctHele», «CxemMa nuTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX



KUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHe IIaHapun», «BHYTpeHHEE CTPOCHHE T0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepHasg cucrema nrTun», «HepBHas cuctemMa MIIEKONMTAIOMIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opy10BaHuE [yl IEMOHCTPALMU TIOYBEHHOI'O U BO3YLITHOTI'O MUTaHUS PACTEHUH, pacllenIeHUs
Kpaxmasia ¥ OeJKOB Moj AeUCTBHEM (EpMEHTOB, 000pyIOBaHHE ISl AEMOHCTPALIUU OMBITOB 110
U3MEPEHUI0 JKU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHBIX JBHKEHUH, MOJEIN
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlaGopaTtopHas padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHas padora «/3ydeHne TkaHel )KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0Boe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIISIHS, (parMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTku, nmiau ramersl. Meno3. Cragun Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpiiieBoe pazputue. 'amerorenes y ;xuBoTHbIX. [1osioBeie sxene3bl. OOpa3oBaHue
Y Pa3BUTHE NOJIOBBIX KIeTOK. CriepMaToreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOrUs — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoeenos u
mooenu mopgoeenesza. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Jpobienue.
Tunsl apobnenus. /Jemepmunupogannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
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 >KUBOTHBIX. DaKTOpbl pEryasiUU pOCTa KUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y JKMBOTHBIX M 4enoBeka. [lepnonbl OHTOreHesza 4YeaoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHuoxenue u pazsuthe pacteHuil. [lamerodut u cnopodpur. Meiio3 B )KU3HEHHOM IUKIIE
pactenuii. OO6pazoBaHue CIIOp B MpoIiecce Meio3a. ['Tamerorenes y pacrennii. Omio10TBOPEHHUE 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,



«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 craHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel 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-TEHETUIECKUH.

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. Tumodees-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETHKI, «CXEeMBI CKPEITUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemrBanue. [lepBblit 3axkon MeHens — 3aKoH eAMHO00pa3usi THOPUI0B
nepBoro nokoJienus. [Ipasuino nomuHUpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerICHHs
npu3HakoB. lluTojormdeckre OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS. [ HIOTE€3a YHCTOTHI
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 1menoctHas cucrema. [lneloTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUIeNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTnueckuii KOHTPOJIb pAa3BUTHS PACTEHHUM, JKUBOTHBIX M UEJIOBEKAa, 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



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.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIU(DUKAIIMOHHON
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 HAa OPraHu3Mbl. 3AKOHOMEPHOCTH MYTALlMOHHOTO IMpoliecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBwioB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 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 SK3EMIUISIpbl KOMHATHBIX PACTEHHMM, PUCYHKHU
(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 4es10BeKka

Kaprnorun yenoBeka. MexayHapogHas NpOrpaMMa HCCIEIOBAaHMS T'€HOMa 4YeJIOBEKa.
MeTtoabl U3ydeHUs] TeHETUKU YelloBeKa: TeHeaIOTMYeCKU, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUHM, MOJIEKYJIIpHO-reHeTnYecknii. COBpPEMEHHOE OIpenesiCHNe
TE€HOTHUIIA: TIOJIJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4YuciIe ¢ nomoiubro ITIP-
ananuza. Hacnencrennsie 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bonesnn ¢ HacienCcTBEHHOM NpPeapacloyIoKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TIE€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU T'eHETHYECKUX 3a0ojieBaHUM uyesoBeka. MeauKo-reHeTH4ecKoe
KOHCyJIbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHYECKOTO Irpy3a». DTUYECKUE acTIEKThI
HCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIMIEHHON YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. I'eHeTmdeckas IpenpacrnoiokeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yUeHUS] T€HETUKH 4YEJIOBEKay,
«I'enernueckre 3a00I€BaHUS YEIOBEKAY.

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 KOMOWHAIMOHHON ceneKiuu. McnbiTanue mpou3BoAUTENeH 1Mo mOoToMcTBY. OTOOp MO
TEHOTUITY C MIOMOILBIO OLIEHKU (PEHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHAIU3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CEJNEKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHne reHOMHOTO PEIaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK mis nomydenus
MCXOJIHOTO Marepuaa Jiisl CEJeKIUH.

[Tonyyenne momuruionoB. BHyTpuBHIOBas ruOpuanzanus. bBIM3KopoacTBEHHOE
CKpellrMBaHue, Wik UHOpUuauHT. HepoacTBeHHOE CKpelrBanue, Win ayTopuaunr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenue Oecruiogusi MEXBHAOBBIX THOpUAOB. JlOCTHMXKEHHS CENeKIUd pAcTeHU U
KUBOTHBIX. «3€1EHas pesoIoYUsL.

CoxpaHeHue U U3yYEHHE T'€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM M HX JUKUX
poauyel A co3qaHusl HOBBIX COPTOB M T'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yuenue,
COXpaHeHue U YNnpaeieHue 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.

Tabmune! 1 cxembl: «L{eHTpbl MPOUCXOKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CEIEKLUWY,
«Otnanénnas rubpuanzanus», « Myrtareses.

JlabopaTopnasi pabora «/3ydeHHe cOpPTOB KYyJbTYpHBIX PaCTEHMH M IOPOJ JOMAIIHUX
YKUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHui.

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHHUS CENEeKIIUN PAacTeHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O IIEHTPa)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsI O0UO0JIOTUA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTUKa. TpaauluoHHas OWOTEeXHOJOrus: XjeOoreueHue,
MOJIyYeHHE KUCIOMOJOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuure3. OOBEKTHI
MUKpOOHOJIOrnYecKuX TexHojaorui. [IponsBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.



Co3naHye  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOIO  U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO IOJy4YEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEP KAILUX
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.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl U TeHHas MHXKeHepus. VICKyCCTBEHHBIM CUHTE3 T'eéHa U KOHCTPYUPOBAHUE
pekomOunantubix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE Mpo0JieMbl TeHHOU
WHKEHEPUH.

Menununckue 6uorexnosoruu. [loctrenomuas mudposas meaununa. ITIP-nuarnocTuka.
MeTaboI0oMHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcnonbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-0nonHxkeHepus
JUIs pa3paboTKH (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKIX TEXHOJIOTHH, CO3JaHMsI KOMILJICKCHBIX
TKaHeW cOYeTaHWeM TEXHOJOTUi TPEXMEPHOro OMOmpUHTHHIA U ckaddoNaIuHTa A pelieHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LETbI0 OOecreyeHus] KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MeXaHu3MOB (yHKimonupoBanus PHK-
COJIeprKallINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YEIOBEKA U JKUBOTHBIX.

JleMoOHCTpanun

Tabmuiet u cxembl:  «Vcmonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
IIPOU3BOACTBEY, «Kilerounas nHkeHepus», «l eHHass HHXKEHEPUD).

JlabopaTopnasi pa6ora «/3ydyeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOITOYHOKHUCIBIX POAYKTOBY.

IKeKypeust «broTexHoIorns — BaKHeIas IPOU3BOAUTENBHAS CHJIA 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 OMOJOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUDA.

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.



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: IBWXKYIIUH, CTAaOWIM3UPYIOLIUH, pa3pbiBatomuii (au3pyntuBHbii). [lonoBoit 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 — kimoueBoil  akTop BUAooOpazoBanus. Ilytm u cnocoObl BHI000pa3OBaHUS:
alonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOE»
(monumonauzauus, rudpuausanus). JJIMTenbHOCTh BOIIOUOHHBIX TPOLECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BOmrOIMOHHON Owonormu B  pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB M HMX X031€B. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

[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 oKpacka >KUBOTHBIX»,
«Duznonornueckue amantanun», «IIpucrnocobIeHHOCT, OPraHU3MOB U €€ OTHOCHTEIIBHOCTHY,
«Kpurepun Buma», «Buabl-nBoiiHukn», «CTpykTypa Buga B mpupoae», «CrnocoOs
Bus0ooOpazoBanus», «l'eorpapuyeckoe BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJBIIICH,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHJOB CHHHULY, «llomummonasl pactenuii», «KamyctHo-
peneyHslid THOPUIY.

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



Metoasl n3ydeHust Makpod3BoJronnu. I1aneoHTonornueckre MeToAbl U3y4eHUs HBOJIIOLINH.
[Tepexonnbie GOpMBI U PUIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

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

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKre METObl M3YyUYEHHs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
['oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyquMeHTapHble 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 3akOoHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  yHKYUI.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUH.

JdemoHcTpaunu

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

Tabmuupl u cxembl: «PUIOreHETUYECKUM Psil JIOIAAN», «APXEONTEPUKC», «3Bepo3yOble
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 KU3HU U aCTPOOHOIIOTUSI.

OcHOBHBIE ATalbl HeOpraHuyecKkoi »Bostonuy. [InanetapHas (reonoruyeckas) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BELIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muitepa u I'. FOpu. O6pazoBanue nonumepoB U3 MoHoMepoB. KoalnepBaTHas runoresa
A. W. Onapuna, runore3a nepsuyHoro OynboHa JIx. XonneiHa, reHeruyeckas runoresa [
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
9YKapUOTBHI.

[TpoucxoxaeHrue sykapuoT (cHUMOMOreHe3). DBOJIIOIMOHHOE 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 — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIE
JKUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxokienne aMmpuOnii U penTHIINA.



[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. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
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.

Tabmune! u cxembl: «Cxema onbita @. Penuy, «Cxema onsita JI. [lacTepa mo u3yueHuto
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 apXeUCKOH dpe», «Pa3BUTHE XKHU3HU 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,
BIIQXKHBIE TIpenaparhl >KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJIEThHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyela NTUL U 3Bepei, KOJIEKIUU OKAMEHEIOCTEH, 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

Pazpensl u 3a1aun aHTPONOJIOrMU. METO bl AaHTPOIOJIOTHH.

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

CxonmcTBo  uenoBeka ¢ JKMBOTHBIMHM. (CHCTEMaTHMUECKOE IOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YeJNOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oIoruyeckue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TOoBeAeHUYeckre. 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 TI0JeH. ABCTPAIONUTEKH —
JIBYHOTHE NpEeIKH JiroAe. YenoBek ymenslid, MepBble U3TOTOBJICHUS OpyAMi Tpyna. Uemosek
MPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Ntojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —



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-HErpoOuIHAsl (9KBAaTOpHUAJIbHAS), 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.
bruocounansHple  MCCIeAOBaHMA ~ IPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIHOLUU
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
YyeJloBeKa, MOJIETb Yeperna 4eloBeKa M yeperna LIMMIaH3€, MOJEeNb KUCTH 4YeJoBeKa U KHUCTU
LIMMITaH3€, MOJEIIN TOPCA MIPEIKOB YEIOBEKA.

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. MoaenupoBaHie B 3KOJIOIMA. MOHUTOPUHT OKpY Karolllel Cpejbl: JIOKAIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM U1 4YENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJIoBEYeCTBA C MNpUponod. POpMHpOBaHME SKOJOTUYECKOM 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



Oxosiorndeckue  (GakToppl W 3aKOHOMEPHOCTH wuXx jeuctBus. Kiaccudukamms
HKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWe, OWOoTHYEecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. Ilnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MEI.

Aobuotndeckue (akTopbl. CBET Kak 3KOJOTHUECKHi (akTop. JleiicTBUE pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CUrHanbHas pojib cBera. @oTonepuoinsm.

Temmeparypa Kak skonoruyeckuii Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHHd K MOIAECPKAHUIO
BojHOro Oananca. Knaccudukauus pacteHuid mo oTHOUIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA36MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3moB. [IpucnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM yCIOBUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHUM: JaepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCcOOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyalin3M, KOMMEHCATN3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONHUYECKHE,
dopuyeckue, padbpuyeckue). 3HadeHHE OMOTHYECKHX B3aUMOJEHUCTBUN ISl CYIECTBOBAHHS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuupl 1 cxembl: «IKojoruyeckue (akTopb», «CBETOBOM CIEKTP», « IKOJIOTHUECKUE
IPYIIBI )KUBOTHBIX 11O OTHOLLIEHUIO K CBETY», « TeII0OKpOBHBIE JKNBOTHBIEY, «XO0JIOJHOKPOBHBIE
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 paCTEHUH,
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, OOJAJalOIIUX YepTaMu
IPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUM KH3HH, TepOapuu U KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (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



(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.
DKoJjoru4eckue 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>KE€pPOJIHBIX BUJIOB.

JleMoOHCTpanuu

[Toptpet: Ix. U. XaTunHCOH.

TabGmuubl 1 cXeMbl: « DKOJIOTUYECKHE XapaKTEPUCTHKHU oMy sy, «[IpocTpaHcTBeHHas
CTpPYKTypa mnonyisinun», «Bo3pactHble mnupamuasl nomyiasiuumn», «CKOpPOCTb 3aceieHust
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
OpraHU3MOB B 3KOCUCTEME: MNPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOoBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10ku 3kocucTeM. [10UBBI U HUIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK S3HEPTUU B SKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOJIOTHYECKUEe MUPAMUIbI
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.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buonornueckoe #  XO34HCTBEHHOE 3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOICCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6udo6-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMH IKOCHCTEMaMH. Y CTOWYMBOCTH
OpraHW3MOB, TMOMYJSIMUHA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HBIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbl 3IKOJN02UHECKO20



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».

JlabopaTopnasi pabora «/3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX 9KOCHCTEMAX).

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

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

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — olmennanerapHas o06ojgouka 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 IMIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

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

JleMoHCTpanun

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

Tabmuue! u cxemsl: «I'eochepr 3emnn», «Kpyrosoport azora B nmpupone», «Kpyrosopor
yriepoja B mpupoje», «KpyroBopor kuciaopoaa B npupojae», «KpyroBopoTt Bozsl B IPUPOJE»,
«OcHoBHBIE OMOMBI cytny, «Knumatudeckue nosca 3emimny», « Tyaapay, «Taitray, «CMmeniaHHbIH
aecy, «lllupokonurcTBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycTeinsay, « Tponudeckuit 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 cpenbl. OXpaHa Bo3yxa. 3arpsa3HeHne BOAHOM cpebl. OXpaHa BOIHBIX
pecypcos. Paszpymenne moussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.

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 TII00aTBHBIX SKOJIOTHYECKHX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa
U €T0 BEPOSITHBIE MOCIIEACTBHUS.

PazBuTHe METOIOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL



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.



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 NMUHOCTHBIX pe3yJbTaTOB OCBOEHHUS IPOrpaMMbl IO OMOJIOTMH BbIIEIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEKIEHUM JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMM, IPUCYIIMMU  CHCTEME
OMOJOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS ~ SKOJIOTHUYECKON  KYJIBTYPBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIMUTATEIbHON JAEATEIbHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMU, 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
yOEXKIEHUIM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCUICKOTO  OOlIecTBa,
pacIIMpeHHe KU3HEHHOTO ONbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

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

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

TOTOBHOCTb K COBMECTHOMN TBOPUYECKOH NIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

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

YyMEHHE YYHUTBIBATH B  CBOMX  JIEUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATBHBIM
MOJIOXKEHUEM;

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

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM JI€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaocTu 3a CBOM Kpaid, CBOIO
PonuHy, cBOM S3BIK U KYJIBTYPY, IPOLILIOE M HACTOSIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



[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 OLIEHUBATH CUTYALUIO U IPUHIMATh 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
NPUHATHUS IEHHOCTEH CeMEWHOW )KU3HU B COOTBETCTBUH C TPaIUIMAMU Hapo 0B 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;

NOHMMaHWE IICHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO 0O€3011aCHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HHU JIOJIEH;

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

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00He;

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 OTHOIIEHHE K MPUpPOAE KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

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);



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
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
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
9KOJIOTHYECKUX MPOoOJieM U 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATLHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJIbTYPBl, €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 TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJITIOUYEHHS HA OCHOBE HAy4YHBIX (DAaKTOB U HMMEIOMIMXCS JaHHBIX C LEJbI0 TONyYeHUs
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

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIHOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(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 OCBOCHHBIE MEXKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHbIE JEWCTBUS B IO3HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuatromierocss OyayT copmupoBaHbl MO3HABATEIbHBIC YHHUBEPCAIIbHBIC yUeOHBIC NEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
y4eOHBIC JCHCTBHSI, COBMECTHAS ICATEIHHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, 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);

OTIPECIIATh IENH NEATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh OHMOJIOTMUYECKHUE TOHSTHS JUIsi OOBSICHEHUsS ()AaKTOB W SIBICHUW YKHBOU
PUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYKIACHMSI (MHTyKTUBHBIC, ISTYKTHUBHBIC, TI0 AHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHsSI B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BBHIBOABI U
3aKJTFOYCHHS,

MPUMEHSTh CXEMHO-MO/JICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTMYCCKUX OOBEKTAaX, a TaKKe MPOTUBOPEUHI pPa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarhIBaTh IUIAH PEHICHUS MTPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 0a30BbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON U TPOCKTHOW JESITeTbHOCTH, HaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETFHOMY TOMCKY METO/IOB
pEIICHHS TPAKTUICCKHUX 331a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

UCIIONIB30BaTh PA3MuYHbIE BHUABI ACSITENBHOCTH IO TMOJYYEHHUI0O HOBOTO 3HAHUA, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 W NMPUMCHCHHIO B YUCOHBIX CHTYAIMsX, B TOM YHCIE MPU
CO3aHUH YYE€OHBIX M COI[MANIbHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJICTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMU
MOHSTUSIMHA U METOJIaMU;

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

BBISBJISITH NPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a]ady, BBIJIBUTATh
TUTOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI JUIs JOKa3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUsI 3a/1a4H Pe3yIbTaThl, KPUTHUECKU OLIEHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIICCTBIIATH IEJICHANIPABICHHBIN IMOUCK TEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
po(hecCHOHATBFHYIO CPeay;

yMETh TICPEHOCHTHh 3HAHWS B  I[IO3HABATCIBHYI0O M  MPAKTHICCKYH  o0iacTu
KU3HEEATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJEH, IpEAJararb OPUIMHAJIBHBIE MOAXOABI U PELIEHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

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

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh 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 HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
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€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) o0menue:

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 MO3ULUI APYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHHU);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallui, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

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

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

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,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEHCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEISTh POJIA C YYETOM 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,
IIPAKTUYECKON 3HAYMMOCTH;

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

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:

1) camoopranusanus:



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 M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

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) npuHsiTHe ce0st U APYruX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;

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

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yri1yOJ€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust o0ydaromuxcs
6uonorun. OHU BKJIIOYAIOT: criequpuyeckue s OMOJ0TUN HayUHble 3HAHUS, YMEHUS U CIIOCOObI
JIeMCTBUI MO OCBOEHUIO, HHTEPIpPETallud U MPeoOpa30oBaHUIO 3HAHUHM, BUJIBI IE€ATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHMM M UX NPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX, a TAKK€ B peajbHBIX
JKU3HEHHBIX cuTyanusax. [IpeameTHelie pe3yabTaTel IPEACTABICHBI 110 TOJaM U3YYCHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHoro npenmMera «buonorus» B 10 knacce 1onKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(opMHpPOBAHNY €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B TO3HAHUU 3aKOHOB IPUPO/IbI M PEIICHUN
po0JieM pallMOHAIBHOTO MPUPOIONIOIb30BaHMS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHWM, KOTopas BKJIIOYAeT: OCHOBOIOJAraollne
OMoNoTHYecKre TEPMHHBI U TMOHATUS (KHM3Hb, KJIETKa, OpraHu3M, MeTaboyu3M, rOMeocTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonorunueckue Tteopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacneacTBeHHOCcTH T. Moprana), yuenus (H. 1. BaBuiosa — o nienrpax
MHOTr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACUIEIUIEHUS], YUCTOTHI FaMeT, HE3aBUCUMOI0 HacienoBanus I'. Mennens,



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 TKaHeW U X (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 JJa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HMCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJTy4YeHHBIE Pe3yNbTaThl HA YYEHUUECKUX KOH(PEPEHIINX;

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 NpodecCuu U NPOAOIHKEHNE OMOIOIrMYeCKOro 00pa3oBaHus B OpraHU3alMsIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIET0 00pa30BaHMUs.

[IpeameTHBIC pe3yIbTAaThl OCBOEHUS YyueOHOTO npeameTa «buonorus» B 11 Knacce 1OTKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN 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 BKJIAJl€ 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,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsaX 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 MEXTy IPOIIECCAMH ABOJIIOLIUU, TBUKYITUMU 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;

yMEHHUE peliaTh OMOJOTUYECKUE 3a/1a4H, BBISBIIATH IPUIMHHO-CIICCTBEHHBIE CBSI3U MEXKIY
UCCJIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, J€TaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU NOJyYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATH TAOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0IaTh 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-HMCCIIEIOBATENbCKOM paboTe 1Mo OMONOTHH, HKOJIOTUU H
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 OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oyaylieit mpodeccHoHanbHON AeITeTbHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIB30BAaHUS, METUIIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO35SHCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YTIYOISITh MO3HABATEIbHBIN
WHTEPEC, HANPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH MpodeccHu 1 Mpo0KEHNE
Ouosornyeckoro o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHwUs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3/iesioB U TeM KoanvecTso yacos JaeKkTpoHHbIe (HU(POBHIE)
nporpamMmsl Bcero Konrpoabnbsie IIpakTHyeckue 00pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI

1 buosnorus kak Hayka 1 0 0 https://resh.edu.ru/subject/5/10/

2 JKuBbIe CHCTEMBI M X U3YUYEHHE 2 0 0 https://resh.edu.ru/subject/5/10/

3 buonorus kinetku 2 0 0.5 https://m.edsoo.ru/863e674e

4 XUMHUYECKasi OpraHu3anus KISTKH 10 1 1 https://m.edsoo.ru/863e674¢

5 CrpoeHure u QYHKIMH KICTKA 8 1 2 https://m.edsoo.ru/863e61f0

6 OGMmen BeIecTs 1 npespatenue 9 0 1 https://m.edsoo.ru/863e766¢
SHEPI'UH B KJIETKE

7 HacneﬂCTBeHIfaﬂ MH(OpMANA 1 9 0 0.5 https://resh.edu.ru/subject/5/10/
peanmu3arys e€ B KJIeTKe

8 JKH3HEHHBIN MK KICTKU 6 1 1 https://resh.edu.ru/subject/5/10/

9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 1 1.5 https://m.edsoo.ru/863e7dc4

10 Pa3smHOX€EHME U pa3BUTHE OPraHU3MOB 8 0 1.5 https://m.edsoo.ru/863e81b6

11 T'enernka — HayKka 0 HACTSACTBEHHOCTH 2 0 0.5 https://m.edsoo.ru/863e86{2
Y U3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1 https://m.edso00.ru/863e8878

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 1 https://m.edsoo.ru/863e8efe

14 ['eneTuka yenoBeka 3 0 0.5 https://m.edsoo.ru/863e8d78

15 Cenexiusi OpraHu3MOB 4 0 1 https://m.edsoo.ru/863e9214

16 broTexHoTorus H CHHTETHHCCKAS 4 1 0 https://m.edsoo.ru/863e¢9336
Omostorust

17 PesepBHOE Bpemst 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 102 7 13

I[TPOTPAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
i IporpamMmel Bcero Konrpouabnsie IIpakTnyeckue oGpasoBaTejbHbIe
padoThbI padoThbI pecypchl
1 3apoKJIeHUE U Pa3BUTHE IBOJIIOIMOHHBIX 4 0 bu6mmoreka [IOK
NpeCTaBICHUN B OMOIOTHH https://m.edsoo.ru/7f41cc74
N bubnuorexa [JOK
2 Mukpo3BOIIOLHUS U €€ PE3YIbTAThI 14 1 2 https://m.edsoo.ru/7f41cc74
3 MakposBoronus u €€ pe3ysbTaThl 6 1 Egg;?/ﬁeéjsiorﬁﬂ 41 ccTa
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 1 15 bubnnorexa [HOK
3emuie ) https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yemoBeka — 10 1 1 bubnuorexa [JOK
AHTPOIIOTCHE3 https://m.edsoo.ru/7t41cc74
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0 0.5 }}?2631;1/;re§11g)0r15/7 41 ccTd
C OKPYKaKoIEel cpeaou DS/ ]
7 Opranusmsl 1 cpeia 0OUTaHus 9 1 1.5 Eggg?/;reéiiorﬁn f41ccT4
8 DKOJIOTUS BUJIOB U TOITYISAUN 9 0 0.5 Eggg?/ﬁee?sﬁ)or{fﬁ f41ccT4
9 DKOJIOTHS COOOIIECTB. DKOJOTHUUECKHE 12 1 0.5 bubmuorexa [JOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
10 Buocdepa — rimobanbHast skocucTemMa 6 1 Egggl;l/ﬁee?sg)orﬁﬂ f41ccT4
bubmuorexa [JOK
11 YetoBeK U OKPY:KaroIias cpeaa 6 0 https://m.edS(Ii).I'u/7f4ICC74
bu6mmoreka [JOK
12 Peseproe ppews 8 0 https://m.edsoo.ru/7f41cc74
OO611ee KOJIMYECTBO YacOB IO ITporpamme 102 7 7.5


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




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3y4YeHH S

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

buonornsa xak KoMIIJIEKCHas
HayKa 1 KaK 4acTh
COBPEMEHHOT0 00IIecTBa

01.09.2025

https://m.edso00.ru/863e6122

JKuBrle cucTeMBI U UX
CBOMCTBA

YPOBHeBa}I OpraHu3anusa
JKHBBIX CUCTCEM

02.09.2025

05.09.2025

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

I/ICTOpI/IH OTKPBITHA U U3YUCHUSA
kiaeTkH. Knerounas TCOpHUA

08.09.2025

https://m.edso00.ru/863e6e88

Meroasl MOJIEKYJIIPHON U
KJIETOYHOM OHooruu.
[IpakTuueckas pabora
«3y4yenune mMeTo10B
KJIETOYHOU OMOJI0TUI
(xpomarorpadus,
anexTpodopes,
muddepeHIansHoe
nentpudyruposanue, [1LP)»

09.09.2025

https://m.edso0o0.ru/863e6122

XUMHYECKUHN COCTAB KJIETKH

12.09.2025

https://m.edsoo0.ru/863e674¢

MuHepanbHbIE BEIIECTBA
KJIETKH, UX OMOJIOTHYECKast
poib

15.09.2025

https://resh.edu.ru/subject/5/10/

OpraHuyeckre BelecTBa
KIIETKU — OETKU.
JlaGopaTtopHnast pabota
«OO0Hapyx)eHHe OeIKOB ¢

16.09.2025

https://m.edso00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e6b72

IMOMOILBIO KaYeCTBEHHBIX
peakiuiny

CBoiicTBa, KIaccupuKanus u
byHKIMN O0EIKOB

19.09.2025

https://m.edso00.ru/863e6b72

10

11

Oprannueckue BeuiecTna
KJIETKU — YTJIEBOJIbI

OpFaHI/I‘{CCKI/IC BCIICCTBA
KIJICTKHU — JIMIIUJIbI

22.09.2025

23.09.2025

https://m.eds00.ru/863e6870

https://m.edso0o0.ru/863e6870

12

13

Hyxneunossie kuciorsl. JJHK
u PHK. JIaGoparopnas padota
«VccnenoBanne HyKJIEUHOBBIX
KHCTIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IMYHBIX
OpPTaHU3MOBY

Crpoenne u pynkunu ATO.

Hpyrue
nykineozuarpudocdarel (HTD)

0.5

26.09.2025

29.09.2025

https://m.edso00.ru/863c6e88

https://m.edso00.ru/863c6e88

14

15

CexBennpoBanue [JHK.
MeTo/1bI TEHOMUKH,
TPAHCKPHUIITOMHKH,
nporeoMuku. KoHTposapHas
pabora o Teme: "Xumuyeckas
opraHu3arus KjieTku"

Meroasl CTpYKTYpHOI
Ounoaorun

30.09.2025

03.10.2025

https://resh.edu.ru/subject/5/10/

16

17

Tumel KI1eToK.
[IpokapuoTnyeckas KjeTka

CrtpoeHune syKapuoTHUECKON
knetku. [Ipaktuueckas padota
«3y4eHune CBOMCTB KJIETOYHOU
MeMOpaHb»

0.5

13.10.2025

14.10.2025

https://m.edso00.ru/863e6110



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e6ff0

18

19

20

[ToBepxHOCTHBIN anmapar
KIIETKU

OnHOMEMOpaHHbIE OPTaHOUIbI
kietku. [IpakTuueckas padora
«V3y4enue IBUKEHUS
OUTOIUIaA3MbI B paCTUTCIIbHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTaHOUIBI
KJICTKU: MUTOXOHOPHH,
riactubl. JlaboparopHas
pabora «HcciaenoBanue
IUIa3MOJIN32a U JISTUIa3MOJIN3a B
PACTUTCIIBHBIX KJICTKAX»

0.5

0.5

17.10.2025

20.10.2025

21.10.2025

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

21
22

23

24

HemeMOpaHHBIC OpraHOUTBI
KJIETKU

Ctpoenue u GyHKIUH sIpa

CpaBHUTENbHAS
XapaKTePUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabota «/3ydyeHue cTpoeHus
KJICTOK Pa3IIUIHBIX
OpPTaHU3MOBY

AccuMunanus u
JTUCCUMIISAIINS — JBE CTOPOHBI
MeTabonu3ma. Tumnel oOMeHa
BemecTB. JlabopaTopHas
pabota «M3yuenue
KaTaJTUTHYCCKON aKTHBHOCTH
(dbepMeHTOB (Ha puMepe
aMUJIa3bl WM KaTajaasbl)»

0.5

24.10.2025
27.10.2025

28.10.2025

31.10.2025

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://m.edso00.ru/863e766¢

25

DepMEHTaTUBHBIN XapaKTep
peaxkiuii KJI€TOYHOIO
MeTabonusma. JlaboparopHas

0.5

03.11.2025

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/5/10/

pabora «3yuenue
(hepMEeHTaTUBHOTO
paciienyieHust epoKCuaa
BOJIOPOJIa B PACTUTEIIBHBIX
JKUBOTHBIX KJIETKAX)

Benku-akTuBaTopsl u OenKu-

26 0 07.11.2025  https://resh.edu.ru/subject/5/10/
HHTHOUTOPBI

27 ABTOTPO(bIi THII 0OMEHa 0 10.11.2025  https://resh.edu.ru/subject/5/10/
BEIIIECTB

28 dorocuHTE3 0 11.11.2025  https://m.eds00.ru/863e7c98
XemocunTes. JlabopatopHas

29 pabota «CpaBHEHHUE MPOIIECCOB 0.5 14.11.2025  https://m.edsoo.ru/863e7c98
($OTOCHHTE3a M XeMOCHHTE3a
AHa3poOHBIC OPraHU3MBI.
Buast 6poxenusi.

30 JlaGopaTopHnas pabota 0 24.11.2025
«CpaBHeHME MTPOLIECCOB
OpOJKEHUSI U JBIXaHUS

31 AdpoOHBIE OpPraHU3MBL. JTaIlbI 0 25.11.2025
HHEPreTHYecKoro ooMeHa
OHeprus MeMOpPaHHOTO
rpagueHTa npotoHoB. CHHTE3

32 AT®: pabota npOTOHHOI 0 28.11.2025
AT®-cuHTa3bl

33 Peakiuiuu MaTpuyHOro CUHTE3a 0 01.12.2025

34 TpatCpHITLIL — MaTpHHbiT 0 02.12.2025  https://m.edsoo.ru/863¢796e
cunre3 PHK

35 Tpancnsus u e€ sTanbl 0 05.12.2025  https://m.edsoo.ru/863e796e
KoaupoBanue aMHHOKHCTIOT.

36 Ponw pubocom B 6GrocunTe3e 0 08.12.2025

Oenka



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

37

38

39

40

41

Opranuzanys resoMa y
POKapUOT U 3yKapUOT

MonekynsipHble MEXaHU3MbI
AKCIIPECCUU T€HOB Y 3yKapHOT.
Kontponbnas pabora Ne2 mo
teme: «CtpoeHue 1 GpyHKIUH
KIICTKH»

Bupycbl — HeksleTouHbIe
(GhOpMBI KUZHHU U OOJIUTaTHBIE
napa3uthl. [IpakTuyeckas
pabora «Co3ganue Moieau
BHpYCa»

Bupycnslie 3a6oneBanus
YEJI0BEKa, )KUBOTHBIX,
pacTeHuit

Hanorexnonoruu B 6uonoruu u
MEUIIMHE

0.5

09.12.2025

12.12.2025

15.12.2025

16.12.2025

19.12.2025

https://m.edso00.ru/863e7540

https://m.edsoo.ru/863e7540

https://resh.edu.ru/subject/5/10/

42
43

44

45

46

JKv3HEHHBIN MK KIETKA
Matpuunsnii cuntes JJTHK

Xpomocomsl. JlTaboparopHast
pabora «M3yuenue XxpoMmocom
Ha TOTOBBIX MUKpOTMpenaparax»

I[eJ'ICHI/IC KJIICTKH — MHUTO3

Tuns! knetok. Kapuokunes u
nuTokuHe3. JlaboparopHast
pabota «HabmoeHue Muto3a B
KJIETKaxX KOHYHMKA KOPEeIKa
Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

0.5

22.12.2025
23.12.2025

26.12.2025

29.12.2025

30.12.2025

https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://m.edsoo.ru/863e7dc4

https://m.edsoo.ru/863e7dc4

47

Perynsiuus ®KU3HEHHOTO LUK
kieTok. KontponbHas pabora

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

Ne3 o teme: «KU3HEHHBIH
LUK KJIETKID).

48 Opranu3M Kak eIuHOE 11eI0e 0 0 https://m.edsoo0.ru/863e7dc4
TkaHu pacTeHuUil.

49 JlaboparopHas paboTa 0 0.5 https://resh.edu.ru/subject/5/10/
«M3ydeHune TkaHeH pacTEHUI
TkaHM )KUBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas paboTa 0 0.5 https://resh.edu.ru/subject/5/10/
«M3y4yeHune TKaHe! )KUBOTHBIX)
Oprassl. CHCTEMBI OpPTaHOB.

51 f;gg}ggzi}l;;rg Eg?a 0 0.5 https://resh.edu.ru/subject/5/10/
I[BETKOBOTO PACTCHHSI»

52 Ornopa Tena opraHu3MoB 0 0 https://resh.edu.ru/subject/5/10/

53 JIBr>KeHHEe OpraHu3MOB 0 0 https://resh.edu.ru/subject/5/10/

54 [lutaHue opraHu3MoB 0 0 https://resh.edu.ru/subject/5/10/
[TuTaHne MO3BOHOYHBIX

55 KUBOTHBIX. [IumeBapurenbHas 0 0 https://resh.edu.ru/subject/5/10/
CUCTEMa YellOBeKa

56 JlpIxaHue opraHu3MoB 0 0 https://resh.edu.ru/subject/5/10/

57 JleIXAHHE 03BOHOMHEIX 0 0 https:/resh.edu.ru/subject/5/10/
YKUBOTHBIX U Y€JIOBEKa

58 Tpancriopr semects y 0 0 https://resh.edu.ru/subject/5/10/
OpPTaHHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX )KUBOTHBIX H 0 0 https://resh.edu.ru/subject/5/10/
YeoBeKa

60 Brinenenue y opranu3smMos 0 0 https://resh.edu.ru/subject/5/10/

61 3ammuTa y OpraHu3MOB 0 0

62 MMMmyHHast cucTemMa 4yeaoBeka 0 0 https://resh.edu.ru/subject/5/10/



https://m.edsoo.ru/863e7dc4
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

63

64

Pa3I[pa)KI/IMOCTb u peryjsinus y
OpraHu3MOB

['ymopanbHast peryJssinus u
SHJIOKPHHHASI CHCTEMA
’KUBOTHBIX H YEJIOBEKA.
KontponbsHas padora Ne4 mo
teme: «CtpoeHue U QyHKIHN
OpraHHu3May.

https://resh.edu.ru/subject/5/10/

65

66
67

68

69

DopMBI PA3MHOKEHUS
OpraHU3MOB

[TomoBoe pa3MHOKEHUE
Metios.

l'amerorenes. ObpazoBanue u
pa3BUTHE MOJIOBBIX KJICTOK.
JlaGopaTtopHnast pabota
«M3y4yeHune cTpoeHHUs MOJIOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOTIpenaparax»

I/IHI[I/IBI/II[yaJ'IBHOC pa3BUTHUC
OpTraHu3MOB — OHTOI'CHE3

0.5

https://m.edso00.ru/863e81b6

https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e7f4a

https://m.edsoo.ru/863e81b6

https://m.edso00.ru/863e8436

70

71

72

3akyajKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB

PocTt u pa3ButHe KHUBOTHBIX.
JlaGopaTtopHnast pabota
«BbIsIBIICeHHE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)

Pa3smHokeHue u pazsutue
pactenuii. JlabopaTopHas
pabota «CTpoeHne OpraHoB
Pa3MHOXKEHHUS BBICIIIUX
pacTeHun»

0.5

0.5

https://m.edso00.ru/863e8436



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

73

74

75

76

77

Hcropus ctaHoBIIEHHS U
pa3BUTHUS TEHETUKH KaK HAyKH

OcHOBHBIE IOHATHS U CUMBOJIBI
reHetuku. JlaboparopHas
pabora «/Ipo3oduna kak
00BEKT r€HEeTUYECKHUX
HUCCIIEJOBAHUN

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
ckpemuBanue. [Ipaktnaeckas
pabota "M3yueHue pe3yabTaToB
MOHOTMOPUAHOTO
CKpeluBaHus y apo30Quibr”

[{uTonoruyeckre OCHOBBI
MOHOTHOPUAHOTO
CKpEINBAHUS
AHanu3upyroiee
ckpemuBanue. Henonxoe
JOMMHHUPOBaHUE

0.5

0.5

https://m.edso00.ru/863e8612

https://m.edso00.ru/863e8612

https://m.edso0o.ru/863e8878

https://m.edso00.ru/863e8878

https://m.eds00.ru/863e¢8878

78

79

80

I{uTomorunueckre OCHOBBI
TUTHUOPHUIHOTO CKPEIUBAHUS

JuruOpuaHoe CKpeIInBaHue.
[IpakTuueckas pabora
«3yueHne pe3yapTaToB
JTUTHOPUTHOTO CKPEITUBAHUS Y
JPO30(HITBD»

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

0.5

https://m.edsoo.ru/863e89a4

https://m.edso00.ru/863e89a4

https://m.edso00.ru/863e8c60

81
82

XpOMOCOMHasI TEOPUS
HaCJIEICTBEHHOCTHU

I'eneTuka mmosa

https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

&3

84

85

I'eHoTun Kak 1ejgocTHas
cucreMa

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PaCTECHUH, )KUBOTHBIX
U 4eJIOBeKa

N3MeHUYUBOCTH MTPU3HAKOB.
Buasl usMenunBocTH

https://m.edsoo.ru/863e8c60

https://m.edsoo.ru/863e8efe

86

87

88

Monudukarmontas
W3MEHYHBOCTh
Bapuanunonsslii psia u
BapuallMOHHAsl KpUBasl.
JlaGopaTtopHnas pabota
«HccnegoBanne
3aKOHOMEPHOCTEM
MOTU(DUKAITHOHHOM
n3MeHuuBocTH. [locTpoeHue
BapUAIMOHHOTO psija U
BAapUALIMOHHON KPUBON»
T'enoTunuaeckas
W3MEHYUBOCTb.
KomMOuHaTuBHAs N3MEHYHNBOCTE

0.5

https://m.edsoo.ru/863e8efe

https://m.edsoo.ru/863e8efe

https://m.edsoo.ru/863e8efe

&9

90

91

MyTanuoHHast H3MEHYHBOCTb.
[TpakTnyeckas padora
«MyTanuu y aApo3oduiisl (Ha
TOTOBBIX MHKpOIIpEraparax)»
3aKOHOMEPHOCTH
MYTaI[MOHHOTO TIpoIIecca.
ONUreHeTHKa U SIMUIreHOMHUKA

I'enernka yenoBexa.
[TpakTrueckas padota
«CocraBrieHue 1 aHATIN3
POIOCIOBHON»

0.5

0.5

https://m.edsoo.ru/863e8efe

https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

92

93

MeToasl MeEAUITMHCKOM
T€HETUKU

3HauyeHne MEeIUIINHCKON
TEeHETHKU B MPEOTBPAIICHUN U
JICUEHUU T'€HETUYECKUX
3a00J1eBaHUM YCIOBCKa

https://m.edsoo.ru/863e8d78

https://m.edsoo.ru/863e8d78

94

OCHOBHBIE TIOHSATHS CEIECKIIHH.
JlaGopaTtopHnas pabota
«3y4yenue coproB
KYJIbTYPHBIX PACTEHHH U MIOPOJT
JIOMAITHUX KUBOTHBIX)»

0.5

https://m.edsoo.ru/863e¢9214

95

96

97

98

99

MeToibl CENeKIIMOHHON
paboTtsl. JJaboparopHas paboTa
«/3yueHue MEeTOI0B CeICKITUU
pacTeHui»

JlocTrxeHus cenexkuuu
pacTeHUM U KUBOTHBIX.
[TpakTnyeckas padora

«IIpuBUBKa pacTeHUID»

COXpaHCHI/IC, HU3YUYCHUC U
HCIIOJIB30BaHUEC I'CHCTUYCCKUX

pecypcoB

buotexHonorus Kak Hayka u
0Tpacib MPOU3BO/ICTBA.
[TpakTuyeckas pabora
«3yueHune o0BHEKTOB
OMOTEXHOJIOTHUH

OCHOBHbIE HAIIPABJICHUS
CHUHTETHYECKOU ONOJIOTHUHN

0.5

https://m.edsoo.ru/863e¢9214

https://m.edso00.ru/863¢9214

https://m.eds00.ru/863e¢9336

100
101

XpOMOCOMHAs M TeHHas
WHKEHEpUs

MeauuuHCcKe OMOTEXHOJIOTHUU

https://m.edso0o0.ru/863e¢9336

https://m.edso00.ru/863e¢9336



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

PesepsHbiil ypok. IToBTOpEHuE,

102 0000111eHHEe, CHCTEMATU3AIUS 1 0
3HAHUU
OBULIEE KOJIMYECTBO YACOB I10 102 13

ITPOTPAMME




11 KIIACC

No KosmvecTBo yacos Nara DJIeKTpPOHHbIe U (pPOBbIE
I /;1 Tema. ypoka Beero Kounrpoubusie IIpakruyeckue A oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypcnl
I IBOMOLHOHHAS TeOpHUs 1. I 0 0 02.09.2025 https://m.edsoo.ru/863ca20e
JapBuHa.

2 ABIDKYIIHE CHITb SBOTIOLLH 1 0 0 03.09.2025  https://m.eds0o.ru/863¢a20e
BUA0B 110 Y. JlapBuHy
Boprba 3a cymecrBoBaHue,

3 €CTECTBCHHBIN M HCKYCCTBEHHBIH 1 0 0 05.09.2025  https://m.edsoo.ru/863e9cle
otbop

4 (POPMHPOBAHIHE CHHTCTHCCKO! 1 0 0 09.09.2025  https:/m.edsoo.ru/863e9cle
TEOPHUH IBOJIIOIUH.
DTarbl 3BOJIOIIMOHHOTO

5 mporecca: MEKPO3BOIIOIHS U 1 0 0 10.09.2025  https://m.edsoo.ru/863e9cle
MaKpOIBOJTIOIIHSI

6 Homytsums - dnevenrapras 1 0 0 12.09.2025  hitps://m.eds0o.ru/863e99¢6

SIMHHIIA IBOJTIOIHH

3aKOH reHEeTUYECKOTO
paBHoBecus [x. Xapau, B.

7 Baiinepra. Jlaboparopuas 1 0 0.5 16.09.2025  https://m.eds00.1ru/863e99c6
pabora «BrisiBIeHHE
M3MEHYUBOCTH Y 0COOEH OJTHOTO
BUJIA»

8 DIEMCHTApHbIC (aKTOpEI 1 0 0 17.09.2025  https://m.edsoo.ru/863e9da4
IBOJTFOLIUU

9 Dbderr ocropareis. ek 1 0 0 19.09.2025  https:/m.edsoo.ru/863e9da4
6YTLIJ'IO'-IHOFO rOpJIbIIIKa
Murpauuu. M3onsuun

10 MOMYJIALU: reorpaduyeckas, 1 0 0 23.09.2025  https://m.edsoo.ru/863e9ed0
OunoJstornueckas


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

11

EctectBenHsbIit 0oTOOp —
HaTPaBJSIFOIIUHN (aKTop
HBOJIIOIIH

24.09.2025

https://m.edso00.ru/863e9ed0

12

[TosoBoi#t 0TOOP

26.09.2025

https://m.edsoo.ru/863e9fde

13

14

[TpucnocoOIeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPOABOFOIIHH.
Jlaboparopnas pabota
«M3yuenune apomMopho30B 1
WJIMO0AJIANTAUI Y PACTEHUN U
KHUBOTHBIX)»

[Tpumepb! pUCTIOCOOICHHI Y
OpPraHu3MOB: MOP(OJIOTUICCKHE,
(bu3noIOrNUECcKue,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
JlaGopaTopHas paboTta
«IIpucnocobeHust OPraHu3MOB U
WX OTHOCHUTEIbHAS
11eTIECO00Pa3HOCTHY

0.5

0.5

30.09.2025

01.10.2025

https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9fde

15

Bun, ero kputepuu u CTpyKTypa.
JlabopaTopHas pabota
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

03.10.2025

https://m.edsoo.ru/863e9cle

16

CrpykTypa BH1a

14.10.2025

https://m.edsoo.ru/863e9cle

17

18

Bunoob6pazoBanue kak pe3yibrar
MHUKPOIBOJIOIIUU

CBs3b MUKPO3BOJIIOLUH U
snuaemuonorud. KontponbHas
pabota o Teme:
"MuxkposBosronus"

15.10.2025

17.10.2025

https://m.edsoo.ru/863e9cle

https://m.edsoo.ru/863ea5ab

19

Makpo3BosronHs.
[TaneoHTONOrMYECKHE METOIBI
HU3YYCHHUS 3BOJTIOINN

21.10.2025

https://m.edsoo.ru/863ea5ab6



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

20

21

22

buoreorpaduyeckue MeToab!
W3YYCHUS SBOJIIOLIUN

DMOpHUOIOTHYECKUE U
CpaBHUTEIHHO-MOP(OJIOTHUECKHIE
METO/IbI U3yUYCHUSI IBOIOLIMU

MoJeKyIsIpHO-TeHETHIECKHE,
OMOXMMHYECKUE U
MaTeMaTHYECKHUE METOIBI
W3YYCHHSI SBOJTFOIIH

22.10.2025

24.10.2025

28.10.2025

https://m.edsoo.ru/863eabbe

https://m.edsoo.ru/863eabbe

https://m.edsoo.ru/863eabbe

23

24

OOm1re 3aKOHOMEPHOCTH
IBOJTIOLIMU

AnantuBHas paaualus.
HepaBHoMepHOCTH TEMIIOB
sBosonnu. KonTtponbHas pabota
o Teme: "MakposBosronus .

29.10.2025

31.10.2025

https://m.edsoo.ru/863eal8bc

https://m.edsoo.ru/863eal8bc

25

Hayunsie runoresst
MIPOUCXOXKACHUS KU3HU Ha 3emiie

05.11.2025

https://m.edsoo.ru/863cad8e

26

27

I[OHay‘-IHI)IG MMpEaACTAaBJICHUA O
3apOKACHUU KU3HU

OCHOBHBIE JTAIIbI
HEOPraHWYECKOU 3BOFOLIHHI

07.11.2025

11.11.2025

https://m.edsoo.ru/863ea48e

https://m.edsoo.ru/863ea5a6

28

I'unotessl 3apOXKACHUSA )KU3HU

12.11.2025

https://m.edsoo.ru/863ea5a6

29

WcTopus 3emau u MeToIbI €€
uzydenus. JlaboparopHas pabota
«/3yueHne u onvcaHue
HCKOIIAEMBIX OCTATKOB JIPEBHHUX
OpPTaHU3MOBY

0.5

14.11.2025

https://m.edsoo.ru/863ea5a6

30

HauanbHble 3Tanel opraHnyecKkoin
SBOIIOIAH

25.11.2025

https://m.edsoo.ru/863eabbe

31

DBOIIOIUS DYKAPUOT

26.11.2025

https://m.edsoo.ru/863eabbe

32

OCHOBHBIE 3TAITBI 9BOJJIOIINHA
paCTUTCIbHOI'O MHpPA.

0.5

28.11.2025

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

33

[TpakTnyeckas pabora
«M3ydyeHune ocoOeHHOCTEH
CTPOEHUS PACTCHUI Pa3HbIX
OTJICJIOBY

OCHOBHBIE 3TaIlbl HBOJIFOLUN
YKHUBOTHOT'O MHUpa

02.12.2025

https://m.edsoo.ru/863ea8bc

34

OBOJIIOIHUS )KUBOTHBIX.
[IpakTnueckas padbora
«M3yuenue ocobeHHOCTEN
CTPOCHHS TTO3BOHOYHBIX
YKUBOTHBIX)

0.5

03.12.2025

https://m.edsoo.ru/863ea8bc

35

36

37

38

PasButHe xu3Hu Ha 3emie 1o
3paM U IepUoaaM

MaccoBble BBIMHPAHUS —
IKOJIOTHYECKHUE KPU3HUCHI
IIPOIILIOTO

CoBpeMeHHBIN IKOTOTHYECKUI
KPHU3HUC, €r0 0COOEHHOCTH

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHPa

05.12.2025

09.12.2025

10.12.2025

12.12.2025

https://m.edsoo.ru/863cad8¢e

https://m.edsoo.ru/863ea48e¢

https://m.edsoo.ru/863eac2c

https://m.edsoo.ru/863eac2c

39

OcHOBHBIE cHCTEMaTUYECKHE
IpYMIIbI OPraHU3MOB.
KonTponbHas pabora no teme:
"[IpoucxoxaeHne U pa3BuTHE
KU3HU Ha 3emuie".

16.12.2025

https://m.edsoo.ru/863ead44

40

41

AHTpONOJIOTHSI — HayKa O
YeJIOBEKE

PazButue npencrasienuii o
MPOUCXO0KJICHUHU YETOBEKA

17.12.2025

19.12.2025

https://m.edsoo.ru/863eac2c

https://m.edsoo.ru/863eaea2

42

MecTo yenoBeka B CUCTEME
OpPTaHUYECKOTO MHPA.
Jlaboparopnast pabota

0.5

23.12.2025

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

«M3ydyenune ocobeHHOCTEH
CTPOCHHUSI CKeJleTa YeI0BeKa,
CBA3AaHHLIX C ITPAMOXO0XKICHUCM»

43

JIBHoKyIIIME CHIIBI aHTPOIIOTEHE3a

24.12.2025

https://m.edsoo.ru/863eaea2

44

CoOoTHOIIEHME OUOJIOTHYECKUX U
COLIMAIbHBIX (PaKTOPOB B
AHTPOTIOTEHE3e

26.12.2025

https://m.edsoo.ru/863eafec

45

46

OCHOBHBIE CTagUH
aHTPONOTeHE3a
ITaneoreneruka u
MajJaeoreHOMHMKA

30.12.2025

13.01.2026

https://m.edsoo.ru/863eafec

https://m.edsoo.ru/863eb10e

47

BBOJ'II-OI_[I/IH COBPEMCHHOTI'O
YCJIO0BCKa

14.01.2026

https://m.edso00.ru/863eb10e

48

49

Yenoseueckue pachl.
IIpakTnyeckas pabora
«HM3ydeHne 3K0JI0rn4eCcKuX
aJanTanui 4eJ0BeKay

MexIUCIUTUTMHAPHBIE METO/IbI
anTpornoioruu. KoHTposapHas
pabote mo Teme:
"[Ipoucxoxaenue yenonBeka'.

0.5

16.01.2026

20.01.2026

https://m.edso00.ru/863eb10e

https://m.edsoo.ru/863eb10e

50

51

3apoxaCHUE U pa3BUTHE
DKOJIOTHH

MeTobl KOOI M.
JlabopaTopHas pabota
«M3yuyenne MeTo0B
9KOJIOTUYECKHUX HCCIIETOBAHMIN

0.5

21.01.2026

23.01.2026

https://m.edsoo.ru/863eafec

https://m.edsoo.ru/863eafec

52

3HaYeHUE YKOJOTHUYSCKUX 3HAHUI
JJIs1 4EJIOBCKA

27.01.2026

https://m.edsoo.ru/863eafec

53

Dkosoruueckue GpakTopbl

28.01.2026

https://m.edsoo0.ru/863eb10e

54

Abunotnyeckue pakropbl. CBeT
KaK 9KOJIOTUYECKUH (aKTop.

0.5

30.01.2026

https://m.edsoo0.ru/863eb10e



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

Jlaboparopuas pabota
«BpIsIBIIEHHE TTPUCTIOCOOICHUI
OpPTraHHU3MOB K BIIMSIHUIO CBETa

55

56

AOGuotnueckue GaKkTopsbl.
TeMneparypa Kak 3KOJIOTHYECKUI
dakrop. JlaboparopHast pabota
«BpIsIBIEHHE TTPUCTIOCOOICHUI
OpPTraHU3MOB K BIIHSIHUIO
TEMIIEPATYPbI»

AbGuoTtndeckue HakTophbI.
BrnaxxHOCTB Kak 3KOJIOTUYECKHI
(dakTop. JlaboparopHas pabora
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3HbIX MECT
oOuTaHUS

0.5

0.5

03.02.2026

04.02.2026

https://m.edsoo.ru/863ebl0e

https://m.edsoo.ru/863ebl0e

57

Cpenbl 0OMTaHUS OPTaHU3MOB

06.02.2026

https://m.edsoo.ru/863eb46a

58

buonornueckue puTMsl

10.02.2026

https://m.edsoo.ru/863eb46a

59
60

61

62

XKuznennsle GopMbl OpraHu3MOB
buotnueckue hakTopsl

3HayeHne OMOTUYECKUX
B3aNMOJAECHUCTBUH I
CYILLECTBOBAHMs OPraHU3MOB B
cpene ooutanus. KontponabHas
paboTa o Teme: JKOJIOTHUs -
HayKa O B3aMMOOTHOUICHHSIX
OpraHu3MoB".

OKOJIOTUYECKHE XapaKTCPUCTUKU
IMOmyJIsInun

—_— | |

(=Rl R l)

(=R le)

11.02.2026
13.02.2026

24.02.2026

25.02.2026

https://m.edso0o0.ru/863eb46a
https://m.edso00.ru/863eb348

https://m.edso0o0.ru/863eb348

https://m.edsoo.ru/863eb46a

63

OcHOBHEBIE TTIOKa3aTeINn
MOIYJISALUH: YUCIIEHHOCTb,
IJTOTHOCTh, BO3pacTHas U
MOJIOBAsl CTPYKTypa

27.02.2026

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TOKA3aTEHN
MTOMYJISIIIMK: POXKAAEMOCTb,

64 0 03.03.2026  https://m.edsoo.ru/863eb46a
IIPUPOCT, TEMII POCTA,
CMepTHOCTB, MI/IFpaHI/II/I

65 IKOJIOrMICCKas CTPyKTypa 0 04.03.2026  https://m.edsoo.ru/863eb5fa
HOHyJ'DII_II/II/I

66 JMHAMUKA HOMYNAIHM 1 €8 0 06.03.2026  https://m.edsoo.ru/863eb5fa
peryJsius

67 KpuBEIe pOCTa THCHEHHOCTH 0 10.03.2026  https://m.edsoo.ru/863ebb5e
HOHy.]'I?IIII/II/I. KpI/IBI)Ie BBIDKUBAHUA
DKOJOrnyYecKas HHUIIA BUIIA.

68 JlaboparopHas pabora 0.5 11.03.2026  https:/m.edsoo.ru/863ebb5e
«[Ipucriocobnenus cemsiH
paCTeHI/Iﬁ K paccenemno»

69 Bun xak cucrema nomyssiui 0 13.03.2026  https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH TOBEJICHUS U

70 MUTpatlii XUBOTHBIX. 0 17.03.2026 | https://m.edsoo.ru/863ebd16
KonTponbhas pabora no teme:
"DK0n0Trusl BUJIOB U NMOMYJISILANA".

71 CoobmecTBo OpraHK3MOB — 0 18.03.2026  https:/m.edsoo.ru/863ebd16
OUOIIEHO3

7 JKOCHCTEMA KaK OTKpBITas 0 20.03.2026  https://m.edsoo.ru/863ebd16
CUCTCMAa

73 Kpyrosopor Bemects 1 noToK 0 24.03.2026  https://m.edsoo.ru/863e6122
3HepFI/II/I B ODKOCHUCTEMCEC

74 OcHoBHbIC NI0KasaTen 0 25.03.2026  https://m.edso0o.ru/863e6122
SKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI 0 27.03.2026  https://m.edsoo.ru/863e6122

76 Msmenenms coobmects — 0 31.03.2026  hitps://m.edso00.ru/863e6122

CYKIIECCHH
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77

[IpupoIHBIE S3KOCUCTEMBI.
DKOCUCTEMBI 03€P U PEK.
DKocucTeMbl MOpEN U OKEaHOB

01.04.2026

https://m.edso00.ru/863e6564

78

[IpupoiHBIE S3KOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTeneH, IMyCThIHb

03.04.2026

https://m.edso00.ru/863e6564

79

AHTpOHOFeHHBIe O9KOCHCTCMbI

14.04.2026

https://m.edsoo.ru/863e674¢e

80

VYp6oskocucremsl. [IpakTrueckas
pabota «l3yueHne 1 onrcaHue
ypOOIKOCHUCTEMBD»Y

0.5

15.04.2026

https://m.edso00.ru/863e674¢

81

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aUMOICUCTBUI
OpraHU3MOB B DKOCHUCTEMAX

17.04.2026

https://m.edso00.ru/863e6b72

82

MexaHu3Mbl BO3E€HCTBUS
3anH3HeHHﬁ paBHI)IX THUIIOB Ha
CyOOpraHM3MEHHOM,
OpPraHu3MEHHOM,
MOMYJISIIUOHHOM H
DKOCUCTEMHOM YPOBHSIX.
KonTponbHas pabora mo teme:
"DxocucreMnl".

21.04.2026

https://m.edso00.ru/863e6b72

&3

84

buocdepa — obmernnanerapuas
obonouka 3emnu

VYuenne B. U. Bepnaackoro o
omocdepe

22.04.2026

24.04.2026

https://m.edsoo.ru/863ebb5

https://m.edsoo.ru/863ebb5

&5

86

3aKOHOMEPHOCTH CYyIIIECTBOBaHUS
o6uocdepsl

KpyroBopoTs! BemiecTs u
OHMOT€OXUMHUYECKHUE IINKJIbI

28.04.2026

29.04.2026

https://m.edsoo.ru/863ebd16

https://m.edso00.ru/863ebd16

87

30HaJIBHOCTE OHOChEpHI.
OcHoBHbIE OMOMBI CYIIN

05.05.2026

https://m.edsoo.ru/863ebd16

88

YcToituuBocTh Ouochepsl

06.05.2026

https://m.edsoo.ru/863ebale
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90

DKOJIOTUYECKHE KPU3HUCHI U UX
IPUYHHBI

BosaelicTBue yenoBeka Ha
ouochepy

08.09.2026

12.05.2026

https://m.edsoo.ru/863ebale

https://m.edsoo.ru/863ebale

91
92

93

94

95

96

97

98

99

AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENIbHBIN U KUBOTHBIA MU

Oxpana npupo/sl
OcHOBHbIE TPUHIHUIIBI

YCTOMYHMBOTO pa3BUTHUSA
4eJI0BEYECTBA U IPUPOIBI

PanmonansHoe
MIPUPOAONOIBE30BaHUE U
cOoXpaHEeHHEe OMOJIOTHYECKOTO
pa3zHooOpasus 3eMiaun

O00011IeHIE IO TEME
«Mukpo3BoIIOLUA U €€
pE3yNbTATh)

O60061ieHue o Teme
«Makpo3BoJironus u e€
pE3yNbTATh)

O00011IeHIE TIO TEME
«ITpoucxoxieHne u pa3BUTHE
JKU3HH Ha 3eMie»

O06o006mIeHue 10 TeMe
«ITpoucxox1eHHE YeIOBEKa —
aAHTPOTIOTEHE3

O006111eH1E IO TEME « DKOJIOTHS

— HayKa O B3BAUMOOTHOIICHUAX
OpraHnu3MoB»

13.05.2026
15.05.2026

19.05.2026

20.05.2026

22.05.2026

https://m.edsoo.ru/863ebale
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O06001IeHME 110 TEME
«Opranu3msl 1 cpeia OOUTaHUSD»

https://m.edsoo.ru/863eb46a
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0O06001IeHE 110 TeMeE «DKOJIOrUs

101 . 1 0 https://m.edsoo.ru/863eb46a
BHJIOB U MOMYJISLIHANY
jop ~ Qoobmenue o Teme «buocgepa ! 0 https://m.edsoo.ru/863ebbSe
— TI00aIbHAS PKOCUCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME
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ITPOBEPAEMBIE HA EI'J 110 BUOJIOI'MA TPEBOBAHMUSI K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K NIPeAMETHBIM pe3yJibTaTaM
MPOBEPSAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOoOBaHuUs o0mero odpasoBanus

CdopMupoBaHHOCTh 3HAHUW O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MHPA, B TTIO3HAHUH 3aKOHOB TPUPO/IBI
U pEUeHUH  JKU3HEHHO  B@XKHBIX  COLIMAIBHO-3TUYECKHX,

1 AKOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YEIIOBEYECTBA, a TAKKE B
pEIIeHUH BOIMPOCOB PALMOHAIBHOTO IMPUPOAOINOIB30BAHUSA, B
(GOpMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJAE, OOIIECTBY,
YeNOBEKY; O BKJIaJIe POCCUNUCKUX U 3apYOeKHBIX YUEHBIX — OHOJIOTOB
B pa3BUTHE OMOJIOTUHU

Bnagenue cucremoil 3HaHMM 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHUS, UCTIOJIb3YEMBIX B OMOJOIMUECKUX MCCIIETOBAHUAX )KUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHUE, HU3MEPEHHE, IPOBEICHUE
HaOroieHuil); crocob0aMu BBISABICHHMS U OLIEHKH AHTPOIOI'€HHBIX
W3MEHEHUH B PUPOJE.

2 YMeHue BbIIBUTaTh TUMOTE3bl, IPOBEPATh UX SKCIIEPUMEHTAIbHBIMU
cpeacTBaMu, (GOPMYIHPYS LENb HWCCIEAOBAaHUS, AaHAIM3HPOBATH
HOJIyYEHHBIE PE3YJIbTAThl U JIeJ1aTh BHIBOJBI.

BrisiBIIeHHE 3aBUCHMOCTH MEXIy HCCIEIyEMbIMH BEIMYMHAMU,
00BSICHEHHUE MOJIyYEHHBIX PE3YJIbTATOB U (HOPMYJIUPOBAHHUE BHIBOJIOB
C MCITOJIb30BAaHMEM HAYYHBIX TIOHSTHIA, TEOPUN M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHX 3HaHMM, KOTOopas
BKJIIOYAET: OCHOBOIOJIAraloIIne OHOTIOTMYECKHE TEPMHUHBI M MOHATHS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BUJI, OIYJISALNS, SKOCUCTEMA,
ouoreHo3, ornocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHbI UIMMYHHTET,
OuocuHTe3 Oenka, OWOMOIMMEPBI, JUCKPETHOCTb, CAMOPETYJILHUS,
CaMOBOCIIPOU3BEICHUE, HACJIEICTBEHHOCTb, U3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);
Ouonoruueckue Tteopuu: kierouHas teopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KI0OHaIBHO-CENEKTUBHOIO UMMyHHUTETa [1.
Opnux, N.M. MeunukoBa, XpOMOCOMHasi TE€OPHsI HACJIEICTBEHHOCTH
T. Moprana, 3akoH 3apoapliesoro cxonacrsa K. bapa, sBosroninonHas
3 teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHsl HBOJIIOLUU, TEOPHS
antpornoreHesa Y. Jlapsuna; teopust Ouoreonenoza B.H. Cykauéna;
yuenue H.WM. BaBuioBa o eHTpax MHOTrooOpasusi U MPOUCXO0KIACHUS
KylnbTypHbIX pacteHudi, yuenue A.H. CesepuoBa o mnyTix u
HarpaBJeHUsX dBostonmn, yuenue B.U. Bepuaackoro — o 6uocdepe);
3aKOHBl  (eOMHOOOpa3us  MOTOMKOB  MEPBOTO  IOKOJECHMS,
pacuIeTUICeHNs TPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Menpnens; CUEIUIEHHOIO HACIeN0BaHUs NPU3HAKOB U HAPYIIEHUs
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKMX pSAIOB B
HaciencTBeHHoM wu3MeHunBocTd H.M. BaBunoBa; reHetmyeckoro
paBHoBecus k. Xapau u B. BaitnOepra; 3apojapieBoro cxojactsa K.
bapa; buorenernueckwuii 3akon . ['exkens, . Mromnepa);




MIPUHIIUAIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH ),

npaBuia (Muaumyma HO. JInGrxa, 3K0IOrHYeCcCKOr MUpaMHuabl YUCe,
OMOMacchl U SJHEPTUH);

runote3bl (koarepatHor A.M. Omapuna, nepBuyHoro OyiaboHa JIx.
Xonneiina, mukpocgep C. @okca, pubdozuma T. Hek)

YMeHue pemarh MOUCKOBBIE OWOJIOTMYECKHE 3a7a4d; BBISBISTH
IIPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY HCCIIEyEMBbIMU
OMOJIOTMYECKUMU OOBEKTaMH, NpOIecCCaMU U SIBIICHUSIMH; JeNaTh
BBIBOJIBI U IIPOTHO3bI HA OCHOBAHUU [IOJYYEHHBIX PE3yJIbTATOB;
COCTAaBJIATh TEHOTUITMYECKUE CXEMBI CKPEIIMBAHUS JJIs1 Pa3HbIX TUIIOB
HACJIEI0OBaHUs IIPU3HAKOB Y OPraHU3MOB, COCTABIIATh CXEMBI IIEPEHOCA
BEIIECTB M SHEPTHH B IKOCUCTEMaX (LIEMH MUTAHUS, IUIIEBbIC CETH)

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M MEXKIY CTPOEGHUEM U
GYHKIUSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, opraHamMu Hu
CUCTEMAMM OpPraHOB y pAacCTEHUl, )KUBOTHBIX U YEJIOBEKA; MEXIY
sTamamMu oOMeHa BEUIeCTB; dTalaMH KJIETOYHOTO [IUKJIA U KU3HEHHBIX
LUKJIOB  OpPraHU3MOB; JTalmaMM 3MOPUOHATIBHOIO  PA3BUTHS;
reHOTUNOM U (eHoTturnoM, (GeHoTunoM u (GaKTOpaMu CpPEIb
oOWTaHus;  IpolEeccaMd  SBOJIIOLMM;  JABIKYIIMMU  CHJIAMHU
AQHTPOIIOr€HEe3a;  KOMIIOHEHTAaMU  pPa3JIMYHbIX  JKOCUCTEM U
IPUCIIOCOOIEHUSIMU K HUM OpPraHU3MOB

YMeHue BhIIENATh CYIIECTBEHHBIE TPU3HAKY:

CTPOEHUS BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPUOT; OJHOKIETOUYHBIX
¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
U Ouocdepsl; CTpOEHUS OPraHOB M CHCTEM OPIraHOB pPACTCHMI,
KUBOTHBIX, YeJI0BEKa; IPOIIECCOB KHU3HEJEATEIIHOCTH,
NPOTEKAIOIMX B OPraHW3Max pPACTEHHH, >KUBOTHBIX M YEJIOBEKa;
OMOJIOrMYECKUX MpOLECccCoB: OOMEeHa BemecTB (MeTabonu3m),
MHGpOPMALIUU U TIPEBPAILIEHUS SHEPTUU, OPOXKEHUs], aBTOTPOPHOTO U
reTepoTpopHOro TUIOB MUTaHUSA, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mei{03a, raMeTorenesa, sMOpHoreHes3a, HocTIMOpPHOHAIILHOTO
pa3BUTHS, Pa3MHOXECHHS, WHAMBHUIYATHHOTO DPAa3BUTHS OpPTaHU3Ma
(oHTOreHe3a), B3aUMOJCHMCTBUS TE€HOB, TIeTepo3uca; JercTBUil
UCKYCCTBEHHOIO0 OTOOpa, CTaOWIM3UPYIOLIETro, JBHWXKYIIETO U
Pa3pBIBAIOIETO E€CTECTBEHHOTO OTOOpa; a/uIONaTPUYecKOro U
CHUMITaTPUYECKOTO BHJI000pA30BaHMs, BIMSHUSA JBUXKYIIUX CHII
PBOMIOLMH HAa TEeHOMOHJ TOMYNALUH; IPUCIOCOOICHHOCTH
OpraHu3MOB K cpele OOUTaHWs, dYepeloBaHMUsA HaIpaBICHUN
HBOJIIOINH; KPYTOBOPOTA BEIIECTB M MMOTOKA YHEPTUH B SKOCHCTEMAX

C(bOpMPIpOBaHHOCTB YMCHUA BBIACIATE CYHICCTBCHHBIC ITPHU3HAKU
BHUPYCOB, KIIETOK TMPOKAPHUOT U DJYKAPUOT;, OJTHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B 1 SKOCHUCTEM;
0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U NMPEBPAILICHUS SHEPTUU B
KJIeTKe, (POTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOro OOMeHa,
XeMOCUHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHUS, pPa3BUTUS U
Pa3MHOXKEHHU S, UHANBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHE3a),
060pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOTO otOopa,
BUJ000pa30BaHus, MPUCIOCOOIEHHOCTH OpPraHU3MOB K Cpele
oOWTaHMs, BIMSHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOTEeHHBIX




W3MEHEHUH B DKOCHCTEMaX CBOEW MECTHOCTH, KPyrOBOPOTa BEIIECCTB
Y TIpEBpAICHHs YPHEPTUHU B Onocdepe

VYmenue HUCIIOJIB30BAaTh COOTBETCTBYIOIIINEC ApPTryYMCHTHI,
6I/IOHOFI/I'-I€CKYIO TCPMHUHOJIOTUIO U CHUMBOJIUKY Ui JOKa3aTCJIbCTBA
poaAcTBa OpraHM3MOB pa3HBIX CUCTEMATHYCCKUX I'PYIIIl; B3aUMOCBA3HU
OpraHu3sMoOB U CpCIbl O6I/ITaHI/I$I; CANMHCTBA YCJIOBCUCCKUX pPacC;
HCO6XOI[I/IMOCTI/I 310POBOTO 06p333 KH3HU, COXpPaHCHUA
pa3H006pa31/151 BUJIOB U J3KOCHUCTCM KaK YCJIOBHUA COCYLICCTBOBAHHA
IMpUPOABI U YCJIIOBECUCCTBA

YMeHHE KPUTHYECKH OLCHHBATh HH(OpPMAIUIO OHOJIOTHYECKOTO
COJICpXKAHUsL; UHTEPIPETUPOBATh ITUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIENOBAaHMIA B OWOJOrMM, MeAulMHE, OHOTEXHOJIOTHY;
paccmaTpuBaTh rio0abHbIE DKOJIOTHYCCKHUE poOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
ITO3UIIHIO




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
BHOJIOI'NHN

Kon
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
buonorus xak Hayka. JKuBble CUCTEMBI U UX U3YUYCHHE

CoBpemeHnHass OuoJIOTHS — KOMIUIEKCHAas Hayka. buonormyeckue Hayku Hu
u3ydaemble UMH Tpobiembl. DyHIaMeHTaNbHbBIC, NPUKIAIHBIE U MOUCKOBBIC
Hay4YHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3nayenue OWonorMU B (HOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
kaptunbl mupa. [Ipodeccuu, cs3anubie ¢ Ouonorueid. 3HaueHue OHMOJIOTUU B
IIPAKTHUYECKOW JESATEIIBHOCTA YEJIOBEKA: MEIULMHE, CEIIbCKOM XO35HCTBE,
MIPOMBILLIIEHHOCTH, OXPaHe IPUPObI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ononoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTH, CIIOKHOCTD H
yHOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCT, camMoOpraHu3alus,
CaMOBOCITPOU3BE/ICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTD, POCT U Pa3BUTHE.
YPpOBHU OpraHu3alyy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KICTOYHBIN, TKAHEBHIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreoneHoTnueckuii), ouochepHsii. IIporeccel, MPOUCXOIANINE B JKHBBIX
cucremax. OCHOBHBIC TIPHU3HAKU KUBOTO. JKHM3HB Kak (opMa CyIIECTBOBAHUS
MaTepuu

Mertoapl Oumonormueckord Hayku. HaOmioneHuwe, HM3MEpeHHE, SKCIEPUMEHT,
cucrteMarusanus, MeraaHanu3. lloHsaTMe O 3aBUCMMON U HE3aBUCHMOU
nepemeHHou. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBas rumoresa. Ilonstue BbIOOpKM u €€ gocToBepHOCTb. Pa3bpoc B
Oouosornyeckux AaHHBIX. OIEHKa TOCTOBEPHOCTH TOJYYEHHBIX pPE3yJIbTaTOB.
IIpynynHBl HCKaXEHUSA PE3YJIBTATOB dKCIEpUMeEHTa. [IoHATHE cTaTHCTUYECKOro
TecTa

Knerka kak Onojorudyeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHANIbHAS €UHUIIA )KUBOTO. lcTOprs OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. BupxoB). OcCHOBHBIE TIOJIOXKEHUS COBPEMEHHON KIJIETOYHOU
TEOPHH.

Meroasl  MOJIGKYJISApHOW M KJIETOYHOHM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOT MEYEHBIX aTOMOB, UG hepeHInalIbHOe
LHEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUI COCTAB KJIETKH. Makpo-, MUKPO- U YJIbTPaMUKPOJIEMEHThL. Boa u
e€ poJib KaKk pacTBOPUTEINS, peareHTa, y4acTue B CTPYKTYpUPOBAaHHM KIIETKH,
TeIUIoperyysnuiu. MuHepalbHbIe BEIIeCTBa KICTKH, UX OHOJOTHYECKAs POJIb.
Posib KaTHOHOB 1 aHHOHOB B KJIETKE.

buonoruueckue monumepsl. benku. AMHUHOKHCIOTHBIM COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekyinsl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsI3b. BTOopmuHas, TpeTWYHas, YETBEPTHYHAS CTPYKTYpbl. JleHaTypamusi.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonoruueckue GpyHKIN GeNKOB.
YraeBoasl. MoHOCaxapuIbl, AUCaXapHIbl, OJUTOCAXaPHUIbl U TIOJIHCAXaPHIbL.
OOumwmii 1aH cTpoeHuss W (U3UKO-XMMHYECKHE CBOWCTBA  YTIJIEBOJIOB.
Bronornveckne GyHKINN YTIIEBOJIOB.

Jlumuasl. I'mapoduneHo-ruapodoOHBIe cBoMicTBa. Knaccudukauus mumnuaos.
Tpurnuuepunsl, ¢ocdonunuasl, BockH, crepouabl. buomorndyeckue QpyHkuuu




munuaoB.  OOmmMe CcBOHCTBA OHWOJOTMYECKHMX MeEMOpaH — TEKydecTb,
CIOCOOHOCTH K CaM0O3aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHue HYKJIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpuniun kommnementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. MecroHaxoxaeHue u ononorunueckue pynkmuu JTHK.
Buaes PHK. ®ynkuuu PHK B kietke.

Crpoenne monekyiasl AT®. Makpospruueckue cBsa3M B Mojekyine ATO.
buonornueckue Gpynkiun AT®D. BoccTtaHOBIICHHBIC IEPEHOCUNKH, UX (QYHKIIUH
B kierke. CekBenuponanue JTHK.

CrpykTypHast Ouomnorusi: OHOXUMHUYECKHE M OHO(DU3MUECKHUE HCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI
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Tunsl KJIETOK: dJyKapuoTHdeckas U Ipokapuornueckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHMs KIETKH.

CrtpoeHre MpOKapUOTHYECKON KIeTKH. KileTouHast CTeHKa OakTepwii M apXei.
OcoOeHHOCTH CTpOeHUsl TreTepoTpoPHON U aBTOTPO(DHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crtpoenre u GyHKIIMOHUPOBAHUE dyKapHOTHYeckor KieTku. [lnasmaruueckas
MeMOpaHa (tutazmasieMma). CTpyKTypa Iuia3MaTudeckoi MeMopansl. TpaHcmopT
BEUIECTB uepe3 IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHBIA (auddysus,
obneruénnass auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBINA AKTUBHBIN
tpancnopt). [lomynponunaemocts MeMOpanbl. Pabora HaTpwuii-KaineBoro
Hacoca. DHAOMUTO3: MHUHOIMTO3, (aronuTos. Dk3omuro3. Kieroynas creHka.
CtpykTypa u QyHKIUU KIETOYHON CTEHKH pPaCTeHHI, IpuOOB.

Huronnaszma. [urozons. Lutockener. [IBmwxenue nurorazmbl. OpraHousl
kietkd. OgHOMeMOpaHHBIE OPraHOMJBI KIJIETKH: JHJOIIIa3MaTUYecKas CeTh
(OIIC), anmmapat ['oxbKH, IM30COMBI, UX CTPOCHUE U PyHKIUHU. B3anMocBs3b
O0JIHOMEMOpaHHBIX OPraHOUIOB KJIeTKU. CTpOCHUE IPAHYISIPHOTO PETHKYIIyMa.
Cunrte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMmOpaH. [maakuii
(arpaHyJspHBIA) SHAOMIA3MaTHYECKU peTHKyiayM. CekpeTopHas (QyHKIUS
anmapara ['onpmku. TpancnopT BelecTB B KJIETKE. Bakyonn pacTUTENIbHBIX
kietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TIACTUIBL.

Crpoenre u (yHKIMH MHUTOXOHApPHM W TutacTul. IlepBUuYHBIE, BTOPHUUYHBIE U
CIIO)KHbIE  IJIACTUIbl  (POTOCHHTE3UPYIOIIMX  AYKapuoOT.  XJIOPOIUIACTHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranouabl kiaetku CrpoeHue M (QYHKIMHM HEMEMOpaHHBIX
OpraHonJioB KieTku. Pubocombl. MukpodpuiameHTsl. MBIIIeUHbIE KIIETKH.
Muxkpotpy0Oouku. Kietounsiii nentp. CTpoeHMEe M JABWKEHHME J>XTYTHKOB U
pecHrueK. MUKpOTpyOOUKH IIUTOMIIa3Mbl. LIeHTproIb.

SAnpo. OGonouka siapa, XpOMaTHH, KapUOIUIa3Ma, SIPBIIIKHU, UX CTPOEHUE U
¢byHkuuu. SnepHelii OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacmooKeHue
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BkmroueHusa. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK JYKapuoT
(pacTUTeNnbHOM, )KUBOTHOM, TPHOHOIT)
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AccuMWISIIMS M AUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YuacTHe KucIopoga B OOMEHHBIX
mporeccax. JHepreTuueckoe obecriedeHne KieTku: mnpeBpaiieHue ATO B
oOMeHHbIX mporeccax. DepMEeHTATUBHBIA XapakTep peakiuid KIETOYHOIrO
Metabomm3ma. DepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Otnuunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aToOpOB.




2.5

benku-akTuBaTopel W OCNKU-UHTHOMTOPHL.  3aBHCUMOCTH  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3INYHBIX (DAKTOPOB.

IlepBUuHBI CUHTE3 OpraHMYeCKMX BelecTB B KieTke. PotocuHre3. Poib
XJIOpOoIIacToB B mpouecce ¢orocuHre3a. CBeToBas M TeMHOBas (a3bl.
[TpoxykTuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbX (akTOPOB Ha CKOPOCTh
(dboTocuHTe3a. 3HaUeHUE (DOTOCUHTERA.

XeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIMpYOLe OaKTepuu, *Kejle300aKTepun, cepodakTepuu, BOJAOPOIHbIE
Oaktepun. 3HaYEHUE XEMOCHHTE3A.

AnaspobHble opraHusmbl. Buabl Opoxenus. IIpoaykTsl OpoxeHHs U HX
HCIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEN OOJIC3HEH.

AdpoOHBIE OPTaHU3MBL. DTalbl YHEPreTHIeckoro ooMeHa. [loaroroBuTenbHbIH
sTan. ['MKonamu3 — 0eCKUCIOpOIHOE PACLIETIIIEHUE TIFOKO3BI.

Bronornveckoe OKMCIIEHUE, WIH KJIETOYHOE AbIxaHue. Poib MUTOXOHIpHII B
mporeccax — Ouojoruyeckoro  okucieHus.  Llukiauueckue — peakium.
OxucnurensHoe hocopunrpoBanue. [IpenmymiecTBa a3poOHOTO MyTH 0OMeEHa
BEIIECTB Mepel aHadpoOHbIM. DPPEKTUBHOCTD IHEPTETUUECKOr0 0OMeHa

Peakuuu marpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpUYHOrO  CHUHTe3a.  Peanusauus  HacieACTBEHHOW — MHGpOpMaUu.
I'enetnueckuii koa, ero cBorcra. Tpanckpumius — matpuuHbiii cuate3 PHK.
[IpyHIMOBI  TPAHCKPUIILMU:  KOMIUIEMEHTapHOCTb, aHTHUIAPAJUIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHeix PHK B
OouocuHTe3e Oenka. YciaoBus OnmocuHTe3a Oenka. KopaupoBaHue aMHHOKHCIIOT.
Poaw pubocom B OrocuHTe3e Oemka.

Opranu3zanys reHomMa y IpoKapuoT U 3yKapuoT. Perysiiusi akTUBHOCTH IT'€HOB
y npokapuoT. ['unoresa onepona (®@. XKako0, K. Mano). Perynsuust oOMeHHbBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — HeknerouHble (pOpMbI KHU3HH U OOMUraTHble napasutbl. CTpoeHue
MIPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruodaros.

BupycHsble 3a0oseBanus yenoBeka, xKUBOTHbIX, pacteHuil. CIIM/], COVID-19,
COLIMaJIbHBIE U MEIULIMHCKHE TPOOIIEMBI

2.6

Knerounslii 1nukn, ero mnepuoasl u perymsuus. Hurtepdasza u  Mutos.
Oco6eHHOCTH TPOIIECCOB, MpOoTeKaromux B MHTepdase. [loarotToBka kieTku
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHUYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JJHK — permmkanms. Ilpuanuner permmmkanuu JIHK:
KOMILUIEMEHTAPHOCTh, IOJyKOHCEPBATUBHBI CHUHTE3, aHTUIAPAIICIBHOCTD.
Mexanusm permnkanuu JJHK. Xpomocomel. Ctpoenune xpomocoM. Teromepsl u
TenoMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapuOTUN. JIHMIUIOMAHBIA M
ramioniHbii  Habopbl XpomocoM. ['omonornuynsie xpomocomsbl. [lonoBbie
XPOMOCOMBI.

Jenenne kineTku — MuTo3. CTaguu MUTO3a U MIPOUCXOMSIINE B HUX MPOLECCHI.
Tunsl muTo3a. KapruokuHes u nuTOKMHE3. brojormdeckoe 3HaueHHE MUTO3A.
Perymsimuss MutoTMdeckoro unukia kKieTtku. IIporpammupyemast KieTodHas
rubesnb — alnonTo3.

Q@yHKIMOHAIbHAS TEHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYecKasi CHCTeEMa

O,I[HOKJ'ICTO‘-IHLIC, KOJIOHHAJIBHEBIC, MHOTOKJICTOYHBIC OpTaHHU3MBbI n
MHOT'OTKaHCBBLIC OPraHU3MBbI.




@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJIOYas BEreTaTuBHOE) U
nojoBoe. Buasl 0Oecronoro pa3MHOXKEHMs: IOYKOBAHUE, CHOPYJILMA,
¢bparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wid ramersl. Meio3. Craauu
Mmeno3a. [loBenenune xpomocom B Meinosde. Kpoccunrosep. buonormyeckuii
CMBICJI Mei103a U MOJIOBOTO Ipolecca. Melo3 1 ero MecTo B )KHU3HEHHOM LIUKJIe
OpPraHHU3MOB.

IIpenzapoapieBoe pa3Butve. ['ameTorenes y >kuBOTHbIX. Ilo0BBIE Kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieTok. CriepmaroreHe3 W OOTeHes.
Crpoenue mosoBbIX KiETOK. OIUIONOTBOpPEHHE M 3MOpPHUOHAIBHOE pa3BUTHE
KHUBOTHBIX.  CmocoObl  OIJIOOTBOPEHMsS:  HApyXXHOE,  BHYTpPEHHEe.
[Taptenorenes.

WunuBunyansHOe pa3BuTHE OpraHu3MoB (oHTOreHes3). Cramum smMOpuOreHe3a
YKUBOTHBIX (Ha IpuMepe Jiarymku). poonenue. Tunsr apodaeHus. OcoGeHHOCTH
IpoOJIeHUsS MIICKOMUTAIOMINX. 3apOJIbIIIEBbIe JIUCTKU (TacTpysaLus). 3aKiaaKa
OpPraHoB M TKaHeW M3 3apOABIILIEBBIX JIMCTKOB. B3anMHoe BiMsHUE dYacTel
pa3BuBatolIerocs 3apojbiia (3MOpHOHaANbHAsT MHIAYKIMS). 3aKiajgka IulaHa
CTPOEHHSI KMBOTHOTO KaK pe3yJbTaT MEPAPXUUECKUX B3aUMOJAEHCTBUN I'€HOB.
BnusHue Ha 3MOpHOHANIBHOE pa3BUTHE Pa3IUUYHBIX (DAKTOPOB OKPYKaIOLIEH
Cpelbl.

Poct um pasButme xuBOTHBIX. [locTaomOpmoHanbHBIA mepuoxa. Ilpsmoe u
HenpsiMoe pasButue. Pa3zButue ¢ mMeramopdo3oM y OEClO3BOHOYHBIX U
[I0O3BOHOYHBIX JKMBOTHBIX. buonoruueckoe 3HaueHHE NPSIMOIO U HENPSMOTO
pa3BUTHS, UX paclpocTpaHeHHue B npupoze. Tumsl pocta KUBOTHBIX. DaKTOPHI
peryssiui pocTa >KUBOTHBIX W dYenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTH y )KUBOTHBIX U 4yesioBeka. Ilepuo/ipl oHTOreHe3a yeoBeka.
PasmHOoxeHne u pa3Butue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM LuKJe pacteHuil. OOpa3zoBaHMe cHop B Ipolecce Meiio3a.
l'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IBETKOBBIX pacTeHnil. OOpa3oBaHue
U pa3BUTHE ceMeHU. MeXaHHW3Mbl PEryJsilud OHTOreHe3a Y pAacTeHUuH Hu
AKHUBOTHBIX

Hcropus CcTaHOBIEHMs M Ppa3BUTUS TE€HETUKHM Kak Hayku. OCHOBHBIE
TFEeHETUYECKUE TMOHATUS U CUMBOJIBI. ['OMOJIOIrMUHBIE XPOMOCOMBI, AJUIEIbHBIE
TeHbl, aJIbTEpPHATUBHbIC MPHU3HAKH, JOMHHAHTHBIA M PELECCUBHBIM NpPU3HAK,

3.2 TOMO3UTOTa, TE€TePO3UroTa, YWUCTas JIMHUS, TUOPHUABI, TEHOTUI, (QEHOTHUII.
OCHOBHBIE ~METO/bl TIEHETUKHU: TMOPUIOJIOTMYECKHM, IUTOJIOTMYECKUH,
MOJIEKYJIIPHO-T€HETHYECKHI
Mounorubpuanoe ckpemuBanue. llepBbiii  3akoH MeHaens —  3akoH
ennHooOpa3usi TMOPUAOB TIEpBOro MoOKoieHus. [IpaBUio JOMUHHPOBAHUS.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpELIMBaHUA. | MTIOTE3a YNCTOTHI TaMeT.
AHanmusupyromiee ckpemuyBanue. [IpoMeXyTOUHBIN XapakTep HaclleJOBaHUS.

33 Pacmienyienne npru3HaKkoB PU HETIOJHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHzens — 3aKOH HE3aBUCHUMOTO
Haclle[IoBaHusl ~ Npu3HakoB.  L{UTojorMueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIUBaHUS.

CueruieHHoe HacnenoBaHue mnpusHakoB. PaGoter T. Moprana. CuemnnieHHOE
HAacJeA0BaHUE TE€HOB, HAPYIICHHE CLEIUICHHUS MEXAy I€HaMu. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.




I'enernka moma. XpOMOCOMHBIM MEXaHU3M OINpeAeeHusl 1oja. AyTOCOMBI U
MOJIOBBIE XpOMOCOMBI. ['OMOTramMeTHBIN U rereporaMeTHblid noJi. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacienoBaHue IPU3HAKOB, CLEIUICHHBIX C
MTOJIOM.

I'eHoTun kak uenoctHas cucrema. [lneloTponus — MHOXKECTBEHHOE JICWCTBUE
reHa. MHoOXeCTBeHHbIM ayienu3M. B3anMoneicTBue HeayuIeNbHBIX TI'€HOB.
KommemenrapHocts. Onuctas. [lonumepus
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B3aumoneiictBue reHoTHna W cpensl  npu  (opmupoBaHMM  (pEeHOTHIIA.
N3menunBoCTh Npr3HAaKoOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BHIIbI
M3MEHYMBOCTH: HEHACIICICTBEHHAs U HACIIEICTBCHHAS.

MoudukanonHas  U3MeHuUMBOCTh.  Pomb  cpensl B (pOpMUpPOBaHUU
MoAM(UKAMOHHOW M3MeHunBOCTH. Hopma peakunu npusHaka. BapuanmoHHBINH
psan u BapuarmonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIMOHHON
M3MEHYHUBOCTH.

I'enotunuyeckass n3MeHYMBOCTb. (CBOICTBA T'€HOTUIIMYECKOH HM3MEHUYMBOCTH.
Bubl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTAI[HOHHAS.
KomOunatuBHas u3MeHYMBOCTh. MeHO3 H TOJNOBOM MpOLECC — OCHOBA
KOMOMHATUBHOW M3MEHUYMBOCTH. POJTh KOMOMHATUBHOM H3MEHYMBOCTH B CO3/JAHUH
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/enax OAHOro BU/a.

MyTanmoHHas N3MEH4YNBOCTb. BHJIbI MyTalyii: FEHHBIE, XPOMOCOMHBIE, FTCHOMHBIE.
CroHTaHHBIE M MHAYUMPOBAaHHBIE MYyTallMU. SAepHBbIE M LUTOIUIA3MAaTUYECKHE
myrtaimy. ComaTtuyeckue U T1oJioBble MyTaluu. [IpudnMHBI BO3HHMKHOBEHUS
MyTauuid. MyTareHpl W WX BIMSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOTO Tpolecca. 3aKOH T'OMOJIOTMUECKHX PSAJI0OB B HACIEICTBEHHOMN
m3menunBoctn  (H.H. Bagsuios). BHesinepHass ~ U3MEHUMBOCTH U
HAaCJIEACTBEHHOCTh

3.5

Kapuotun wenoeka. MexayHapoaHas nOporpaMma HCCIEAOBAaHHUS T'€HOMaA
yernoBeka. MeToapl H3y4YeHUsT TEHETUKM YeJIOBEKA: TE€HEaJOTrMYeCKHui,
OJM3HEILIOBEIN, IIUTOTCHETUYCCKUI, MOMYJISIUUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpeMeHHOE omnpeaeIeHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C TOMOIIBIO
[1l1P-anamu3a. HacnenctBeHHble 3a00JCBaHMS  YedOBeKa. | CHHBIE W
XpOMOCOMHBIE ~ Oosie3HM ~ 4YenoBeka.  bonesHm ¢ HacieICTBEHHON
MPeIPacloI0KEHHOCThIO. 3HaUYEHNE MEAUIIMHCKON T€HETUKH B PEJOTBPAILICHUH
M JICUCHHUH IT'€HETHYCCKHUX 3a00yieBaHMii yeltoBeka. CTBOJIOBEIC KIIETKH

3.6

JlomecTukanusi U cenekuus. 3apoKIACHUE CENEKIMH U JOMECTUKAlUU. YUYeHHE
H.J. BaBwioBa 0 IHEHTpax NpPOMCXOXIEHHS U MHOrooOpasus KyJbTYPHBIX
pacteHuii. Ponb cenekiuu B CO31aHMU COPTOB PACTEHUM U IOPOJ YKUBOTHBIX.
Copt, mopona, mramMM. 3aKOH TOMOJIOTUYECKHX PSJOB B HACJEICTBEHHOU
n3meHunBocty H.W. BaBuiosa, ero 3HaueHue 1jist CENEKIMOHHON paOOTHI.
MeTtoapl ceneKMOHHON paboThl. MckyccTBeHHBIH OTOOp: MAaccoOBBI H
WHIUBUAYATbHBIA.  OTanmbl  KOMOWHAIIMOHHOW  cenekuuu. VcmbiTanue
npousBojuTeNeld 1Mo moToMcTBy. OTOOp MO TEHOTHUIy C MOMOIIbIO OLIEHKH
(heHoTHIIa TOTOMCTBA M OTOOP M0 TEHOTHITY C oMotkio aHanmmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKITMOHHON paboThl. PagnaimoHHbIi
U XUMHUYECKHI MyTareHe3 KaK MCTOYHHUK MYTalluid y KyJIbTYpPHBIX (HhopM
Opranu3MoB. Vcnonb30BaHME TEHOMHOIO pEIAKTUPOBAHHS W  METOIOB
pexombunanTHbeix JJHK nms momyueHus HCXOHOTO MaTepHualia s CENeKIIHH.
[Tonmyyenne momuruionnioB. BHyTpuBHIoBas ruOpuam3aius. biuskopoicTBeHHOE
CKpeIIBaHue, WM MHOpUIUHT. HepoJacTBeHHOE CKpellMBaHUe, WM ayTOPUIVHT.




I'ereposuc u ero npuuunsbl. Mcnons3oBanue rereposuca B cenekiuuu. OtaanéHHas
ruOpuan3arus. [Ipeononenue Oecrutonysi MEXBHIIOBBIX THOPHIOB. JloCTrKeHMs
CEJICKLIMU PACTEHUM U KUBOTHBIX

3.7

OOBEKTBI, UCTIOIB3yEMbIE B OMOTEXHOJIOTHH, — KJICTOUYHBIC U TKAHEBHIC KYJIbTYPBI,
MUKPOOPIaHU3MBI, HX XapaKTepUCTUKA. TpaauliMOHHAs OHOTEXHOJOTHS:
XJIeOOTEeUeHNe,  TMOTYYCHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BHUHOJIEJIHE.
Muxkpobuonorunueckuii cuHTe3. OOBEKTBI MHUKPOOHMOJIOTHYECKUX TEXHOJIOTHH.
[IpousBomcTBO  Oenmka, AaMUHOKHCIOT ¥ BHTaMUHOB. VcKyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMS SHUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Mertoa TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHass M TeHHasg WHKeHepus. VICKyCcCTBEHHBIM CHHTE3 T€Ha U
KoHCTpyupoBanue pexkomOmHaHTHBIX JIHK. JlocTkeHHss W TEpCIEKTUBBI
XpOMOCOMHOW ¥ TEHHOM WHXEeHepuu. MeaunuHckiue OHOTEXHOJOTHH.
Hcnonb3oBaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ye OpraHMIecKOro Mupa

4.1

4.2

4.3

4.5

buonornueckoe  pazHooOpasue  opranu3moB. CoBpeMeHHas  cuUcTeMa
opranudeckoro mupa. Ilpuniuns! knaccupukanuu opraHuzMoB. OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxen, 0OTHOKJIETOYHbIE TPUOBI, OJJTHOKIJIETOYHBIE BOJOPOCIH, IPYTHE
npotuctel.  KosjonuaneHele — opraHu3mbl.  JIBHJKEHHE  OJHOKJIETOYHBIX
OpraHu3MOB: aMEOOHTHOE, KTYTHKOBOE, PECHUYHOE. 3aIlIUTa Y OJHOKIETOYHBIX
OpraHu3MoB. PazapaxxMMoCTh y OIHOKJIETOYHBIX OPraHU3MOB. TaKCUChI

MHorokneroynsle  pacreHus. B3auMOCBA3p 4YacTed  MHOTOKJIETOYHOIO
opranusma. TkaHH, Opranbl 1 CUCTEMbI OPIraHOB MHOT'OKJIETOYHOI'O OpraHu3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHasi, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHUYecKas.
OcobenHoctu cTpoeHus, (YHKIMA M PACIOJOXKEHHS TKaHEH B OpraHax
pacTeHui

BererartuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. OyHKIIMHA OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BukeHHEe MHOTOKJIETOYHBIX PACTEHUNA: TPOITU3MBbI
n Hactuu. [lorymomenue BOXBI, YIVIEKUCIIOrO Ira3a M MHUHEPAIBHBIX BEIIECTB
pactenusiMu. Jlpixanue pacteHuil. {ud@ysus razos uepes3 mNoBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuid. Bbiaenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3aIUThl. OUTOHLIMIBL.

PasgpaxxuMocTe U perymsnus y Opranu3MoB. PazapakumocTs U peryiasuus y
MHOT'OKJIETOYHBIX PaCTeHUI. POCTOBBIE BElIECTBA U UX 3HAYCHUE

MHOroKJI€TOYHbIE  KMBOTHBIE. B3aMMOCBA3b 4YacTel MHOIOKJIETOYHOIO
opranusma. TkaHH, OpraHbl ¥ CUCTEMbI OPIraHOB MHOTOKJIETOYHOTO OpTraHu3Ma.
Opranusm kak enuHoe 1enoe. ['omeocras. TkaHu )KUBOTHBIX U U€IOBEKA. THUIIBI
KUBOTHBIX TKaHEW: sMUTeNHalbHasi, COCIUHUTENbHAs, MBIIIEYHAas, HEepPBHAas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacmojoXeHHs TKaHeHd B OpraHax
KUBOTHBIX U YEJIOBEKa

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTraHOB U CUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapykHbIil 1 BHyTpeHHUN ckeneT. CTpoeHUe U TUIbl COSAMHEHUS
KOCTEM.




JIBM>KEHME MHOTOKJIETOYHBIX >KMBOTHBIX. [Iutanue xuBOoTHbIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpixaHue xUBOTHbIX. KokHoe npixanue. XKabepHoe
1 J1ETOYHOE JIbIXaHHUE.

JIpIXaHr€e IMO3BOHOYHBIX UBOTHBIX. DBOJIOLMOHHOE YCIIO)KHEHUE CTPOEHUS
JETKUX [M03BOHOYHBIX KUBOTHBIX. JlbIXaTeabHas cUCTEMa YesloBeka. MexaHusm
BEHTWALIMM JIETKUX y MNTHUI U MICKONUTAKOMX. TpaHCHOPT BEUIECTB Y
OpraHu3MoB. TpaHCIIOPT BEUIECTB Yy XHUBOTHbIX. KpoBeHOCHas cucrema U eé
opranbl. KpoBeHOCHass  cucremMa NO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. OBOJIOLUUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CUCTEMBbI TO3BOHOYHBIX XUBOTHBIX. BhlieneHue y opranusmoB. Beiaenenue y
KUBOTHBIX. CoKparuTesbHble Bakyodau. Opransl BblaeieHus. CBs3b IOJIOCTH
TeJla ¢ KPOBEHOCHOM U BBIICJIUTEIBHOM cucTeMaMU. BpiienieHre y mo3BOHOUHBIX
KUBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. IlOKpoBBI M uX
MIPOU3BOIHBIE.

Pa3znpaxxuMocTs u peryisiius y opraHnu3smMoB. Pa3apaxumMocTs y 0JTHOKIETOUYHbIX
opranu3moB. Takcucel. PazapaxumMocTb W peryisiiiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pediekTopHas peryyisius y MHOTOKJIETOUHBIX JKUBOTHBIX.
HepBHast cucrema u e€ oTAenbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOM CUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm misi 3G¢GeKTUBHON (HYHKIHMOHAIBHOU
aHHOTallMd  TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METabOJIOMOB
MHUKpPOOPIaHNW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €T0 3JO0POBLEC

5.1

5.2

OpraHbl ¥ CUCTEMbI OpraHoB uesoBeka. OT/1esbl FOJIOBHOTO MO3I'a [IO3BOHOYHBIX
KHUBOTHBIX. Pednexc u peduiekropHas nyra. besycioBHble M YCIOBHBIE
pednexcsl. I'ymopasibHass peryisiius M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M
yenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JleficTBHE TOPMOHOB.
B3aumocBsI3p HEpBHON M 3HIOKPUHHOHM cucteM. ['unoranamo-runoduzapHas
cucrema. Peduekc u pedaextopHas ayra. beaycioBHble U yCIOBHBIE pedIeKChl

3amura opranu3ma ot 6osesnell. UMmyHHast cucrema uenoBeka. KieTouHslil u
rYMOpaJbHBIH UMMYHUTET. Bpoxn€HHbIN, NpUOOPEeTEHHBIN crenupuiecKuii
uMMyHuTeT. Teopus KIOHaJIbHO-CeIeKTHMBHOro wuMMyHuteta (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocmanutenbHble OTBETHI OpraHu3MoB. Ponb
BPOKJIEHHOIO HMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI
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5.5

5.6

5.7

KposeHnocHas cucrema u e€ opranbsl. Cepjlie, KPOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOpamienus. Pabota cepaua u e€ peryssmus

Ipixanne yenoBeka. Juddys3us ra3oB dYepe3 MOBEPXHOCTh  KIETKH.
JpixarenbHas cucTeMa 4elloBeKa. JlpIxaTenbHass MOBEPXHOCTh. Peryisius
nbIxaHus. [IpIxaTenbHbie 00bEMBI

HI/IH_ICBapI/ITeJ'ILHaﬂ CUCTEMA YCJIOBCKA. OTI[CJ'ILI MUIICBAPUTCIIBHOI'O TpPAKTa.
HI/II_HeBapI/ITeJ'II)HI)Ie KCJIC3bI. BHYTpI/IHOHOCTHOG n BHYTPHUKIICTOYHOC
IMUIICBAPCHUC

ITokpoBbl um ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢byHkmonupoBanue HedpoHa. PubTpalus, cCeKpelus 1 00paTHOE BCaChbIBaHHE
KaK MEXaHU3MbI paboThl OpraHoB BbieneHuss. OOpa3zoBaHue MOYH y YelOoBeKa

JIBm>keHHe uyenoBeKa: MblliedHas cucreMa. CKeleTHbIe MBIIIIBI U UX padoTa.
CtpoeHue U THIBI COEANHEHUST KOCTEH

TeOpI/I}I 3BOIOLMHU. Pa3BuTHe )KM3HU Ha 3emite




6.1

6.2

OpomtonmonHass Teopuss Y. JlapBuHa. Ilpenamnocbulku  BO3HMKHOBEHMSI
napBuHu3Ma. JKu3Hb 1 Hay4yHas aearenbHocTh Y. [lapBuHa.

JIBroky1e cuiipl 3BONtoIUM BUAOB 110 Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
pa3sMHOXEHUsT OpraHU3MOB, HAacCJEICTBEHHas HM3MEHUUBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaternueckoit Teopun dBotonuu (CTI). HelitpasbHas Teopust
sBomtorun. CoBpeMeHHast BOJIIOLMOHHAs OUOJIOTHS. 3HAUSHHE YBOIOIUOHHON
TeopuH B (YOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KAPTUHBI MUPA

[Tomynsmust kak ajieMeHTapHas eAuHHIA 3BOJOUUU. COBpPEMEHHBIE METO/IbI
OLIEHKU TE€HETHYECKOTO PAa3sHOOOpa3Hst U CTPYKTYpPbI MOmyisiuuid. VM3menenue
reHooHa MOMYJALMU KaK 3JIEMEHTApHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHble (aKTOpbl (ABMXKYIIME CHIIBI) 3BOJIOUMU. MyTallMOHHBIH
nporecc. KomOunatmBHas wu3MeH4YMBOCTH. Jlpeiidp reHOB — ciydaiiHble
HEHANpaBlIEHHbIE HW3MEHEHUS 4YacTOT aulefied B momymsanusx. Oddext
OCHOBATEJIA. Murpanuu. M3omsanpsa  momymsuumi: reorpaduueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EcrecTBennblii oTtO0p — HampaBmsommii  Qgakrop sBomouuu. Dopmbl
€CTeCTBEHHOTO O0TOOpa: ABWXKYIIMHA, CTAOWIU3UPYIOIIMN, pPa3phIBAIOIIHIA
(mu3pynTuBHBI). [TomoBo# 0TOOP.

[IpucnocoOaeHHOCT, ~ OPraHu3MOB  KakK  pe3yJabTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBEHHE  NPHUCIIOCOONEHW y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranuzMoB. OTHOCUTENIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3oBaHue Kak pe3yibTar
MUKPOIBOJIONMH. M3omsmus — kiroueBoid daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BHJ1I000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUILIONIU3AIH,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexann3mbl (GopMHUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Posnb 3BOMIOIIMOHHON OMOJIOTUHU B pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHUs
O6nopazHooOpazusi. MUKPOIBOJIOIMS M KOIBOJIIOIHS MApa3UTOB M MX XO35EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI
O0pBOBI ¢ HEeW

6.3

MeTtoapl n3ydeHus] MakpodBoJtoluuu. [laneoHTonornueckne METoapl U3yUEHHUS
sBomouu. [lepexoanbie popMbl U PUIOTEHETUYECKHE PSAJIbI OPTAaHU3MOB.
buoreorpaguueckue MeTo 1bl U3ydeHus 3Boitonun. CpaBHeHHE GIIOpHI U ayHBbI
MaTEepUKOB U OCTPOBOB. buoreorpadpuueckue odnactu 3emnu. Buabi-snaemMuku
U PETTUKTHI.

OMOpHOJIOTHUECKHE M CPAaBHUTEIBHO-MOP(OIOrHYECKHE METOJbl H3YUYEHUs
3BOJIIOLIMU. ['eHeTHdecKkre MeXaHU3Mbl SBOJIIOIMM OHTOT€HE3a M IOSBICHUS
9BOJIIOLIMOHHBIX HOBHIECTB. ['OMOJIOTMYHBIE M  AHAJIOTMYHBIE OPIaHBI.
PyaumeHntapHble  opranbl U aTaBU3Mbl.  MOJEKYJISpHO-T€HETUYECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHe METOAbl H3YYEHHUS  HBOJIIOIHH.
I'omonornunsie reHbl. COBpeMEHHbIE METObI TOCTPOEHUS (PUIOTeHETUYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U 3BOJIIOIHS TEHOMOB.

OOue 3aKOHOMEpHOCTH (IMpaBuia) 3BOJIONMH. HeoOpaTuMocTh 3BOIOIMH.
AnantuBHas paauanuys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUU
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HayuHble THMOTE3bl NPOMCXOXKAEHUS >KU3HUM Ha 3emse. AOHOreHe3 u
naHcnepmusa.  JloHaydHble — NPEACTABIECHUS O  3apOXKACHUM  JKH3HU
(kpeaunoHu3M). ['mmore3a MOCTOSHHOIO CaMO3apOXKACHMSI JKU3HU U €€
onpoBepkeHue omnbiTamu  D. Peau, JI. Cnammanuanu, JI. Ilactepa.
[TpoucxoxxaeHue Ku3HN U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tallbl HeOpraHuueckou sBosonuu. Ilnanerapnas (reosornyeckas)
9BOJIIOLMS. XHMMHUYECKash HBOJIOLMA. AOHOrEHHBIH CHHTE3 OPraHUYECKUX
BemecTB u3 Heopranmyeckux. Ombir C. Mwmmepa u I'. FOpu. O6pa3oBanue
nosinMepoB 3 MoHoMmepoB. KoanepBartnast runore3a A.M. Onapuna, runoresa
nepBuyHoro OynwoHa Jk. XomaeiHa, reHernueckas rumore3a . Mémnepa.
Pu6o3umsr (T. Yek) u runore3a «mupa PHK» V. I'mnbepra. @opmupoBanme
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Hctopusa 3emun u MeToasl €€ uzyueHus. Mckonaemble OpraHMuecKUe OCTaTKH.
I'eoxponosnorus u e€ mMeroabl. OTHOCUTENbHAS U AOCOIIOTHAS I'€OXPOHOJIOTHSL.
I'eoxpoHosoruyueckas 1kasa: 0HbL, Apbl, HEPUOJIBL, FTTOXH.

HavanpHble 3Tansl opranndeckoi sBosronuy. [losBaeHne u 3BOMONMS IEPBBIX
KJIETOK. OBomonus Mertadosin3ma. BO3HHMKHOBEHHE TMEPBBIX SKOCUCTEM.
CoBpeMeHHbIE MHUKpOOHblE OHOIUIEHKM KaK aHaJor MepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

IIpoucxoxxaenne sykapuor (CUMOMOreHe3). DBOJIIOLHMOHHOE MPOUCXOXKICHUE
BUpYycoB. [lponcxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl SBOJIIOLIMU BBICHIMX pacTeHHid. OCHOBHBIE apoMOpP(O3bI
pactenuil. Beixon pacrenuil Ha cyumry. [losiBaeHue CHOpOBBIX pacTeHMH U
3aBoeBaHne MMU cymd. CemeHHble pacTeHMs. lIpomcxoxkieHue LBETKOBBIX
pacTeHu.

OcHOBHbBIE ATambl SBOJIIOIUM KMBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KHUBOTHBIX. Benzackas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TumnoB. [lepsrie Xop10BbIE )KUBOTHBIE. JKN3HB B BOJIE. DBOIIOLUS TO3BOHOYHBIX.
ITpoucxoxaenue ampuduit u pentunuil. [IpoucxoxaeHre MIEKONUTAOMUX U
ntuy. [lpunnun xmodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMHU U
IT03BOHOYHBIMH XUBOTHBIMH CYIIIH.

Pa3BuTHe %u3HU Ha 3eMJie 110 3paM U IIepruoiaM: apxei, IpoTepo30H, Maaeo3oHu,
Me3030M, KaiHOo30M. OOmias XapakTepUCTHKa KiIUMaTa W TeoJOrMYecKHX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHBIX  OpPraHU3MOB.
VYrneobpa3zoBaHue: €ro YCIOBHs U BIMSHUE HA T'a30BbIi COCTaB aTMOC(EpHI.
MaccoBble BBIMHpAHUSI — 3KOJOTHYECKHE KpU3HChl mporuuioro. [IpuuuHbl u
CJIEICTBUS MACCOBBIX BoIMUpaHUil. COBPEMEHHBIN IKOJIOTMUYECKUIM KPU3UC, ET0
0COOEHHOCTH

6.5

Paznenst m 3amaum aHTponosniorud. Meroawsl aHTpornonorud. CTaHOBJIEHHE
MIPEJICTABICHHUI O TPOUCXOXKICHUH uernoBeka. CoBpeMeHHbIE HayYHbIe TEOPUH.
CxoAcCTBO YeNoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE TOJIOKCHHE UYeIOBEKa.
CBuzeTenbcTBa  CXOJACTBA  UENOBEKA C  KUBOTHBIMHU:  CpPaBHHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0IOTO-0MOXUMHYECKHE,
noBefeHueckue. OTiIMYus YelnoBeKa OT JKUBOTHBIX. [IpsiMoxoxaeHue w
KOMIUICKC CBSI3aHHBIX C HMM MPH3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra W BTOPOM
CUTHAJIbHOW CUCTEMBI.

JBuxymie cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTUYECKHE, COLUANIbHBIE.
CooTHo1IeHne OMOIOTHYECKUX M COITUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.




7.1

OCHOBHBIE CTaUM aHTPOIIOreHe3a. ABCTpPAJONUTEKH — JBYHOTME IPEIKU
moaei. YenoBek yMelnblid, MEpBbIE W3TOTOBJICHUS Opyaud Tpyna. YenoBek
MPSMOXOJIAIINI M TEPBBIA BBIXOJ Jtoned 3a mpenensl Adpuku. YenoBek
reiensoeprekuii — oKl NpeoK HeaHIepTaIbCKOTO YeIOBEeKa M 4YeJoBeKa
pasymHoro. YesioBeK HEaHJIEPTaJbCKU KaK BHJ JIIOJEH XOJOIHOrO KIMMAarta.
UYenoBek pa3yMHBI COBPEMEHHOI'O THIA, JCHHCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 IpeaenamMu AQpukH.

DBOJIOIUS COBPEMEHHOr0 4YesoBeKka. EcTecTBeHHBbIH OTOOp B MOMYJISAIMIX
4yenoBeka. MyTalmoOHHBIN nporiece ¥ noauMopdusm. TlonyasiroHHbIE BOJIHBL,
nperid reHo, murpanus U «3¢pGeKT OCHOBATENSD B HOMYJISILIUSIX COBPEMEHHOTO
4eJl0BeKa.

UYenoseueckne pacel. [lonarue o pace. boisbmme packl: eBponeouaHas
(eBpaszuiickasi), aBCTpaJIO-HErpoMJHAsi (PKBATOpUAIbHAsI), MOHTOJIOUHAS
(asmaTcko-aMepuKkaHcKas). BpeMs u myTu paccelieHus 4eJoBeKa IO IUIaHeTe.
EnunctBo 4yenmoBeueckux pac. HayuHas HecOCTOATEIBHOCTh pacu3Ma.
[IpucnocoOaeHHOCTh 4YeloBeKa K Pa3HbIM YCIOBUSAM OKPYXAIOIICH Cpelbl.
Bmusiane reorpaguueckoil cpeapl W apeiida TeHOB Ha MOPQOIOTHIO U
(U3HOIOTHIO YeToBeKa

DKOCHCTEMBI U MTPUCYILIUE UM 3aKOHOMEPHOCTHU

Paszpnensl u 3agaun s3xosoruu. CBs3b SKOJIOTUH C APYTUMH HayKaMHu.

Metoapl skonoruu. IloneBble HaOMOIEHUS. DKCIEPUMEHTHI B SKOJIOIHMH:

MpPUPOAHbIE W JabopaTopHble. MoaenupoBaHue B JKOJOTUU. MOHUTOPUHT
OKPY’KaIOIIEH Cpeibl: TOKAJIbHBIN, pETHOHAJIBHBIN U TJ1I00aJIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX JneiictBusa. Knaccupukarms
9KOJIOTUYECKUX (DAaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aAHTPOIIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JEeHCTBUS SKojoruueckux (axropos. IlpaBuio
munumyma (K. [npenrens, 0. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue paxtopsl. CBeT Kak sKkonorndeckuit gaxrop. JledcTBue pa3HbIX
Y4aCTKOB COJIHEYHOT'O CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TPYIIIbI
pacTeHMH M JKMBOTHBIX II0 OTHOIICHHIO K CBeTy. CHUrHalbHas poJib CBETa.
DOTONEPUOIU3M.

Temmneparypa kak »5kojoruuyeckuii cakrop. /[leiictBue TtemmnepaTypsl Ha
opranusmsl. [IoHKkuI0TEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak oskonormueckuit ¢dakrop. Ilpucmocobnenuss pacteHuii K
MoJIJIep>KaHuio0 BogHOTO OanmaHca. Kriaccudukaiys pacTeHH MO OTHOIIEHHIO K
BoJie. [Ipucnocobnaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3MYLIHAs, IOYBEHHas,
rnyOMHHAs TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3HKO-XMMHUYECKHE
0COOCHHOCTH cpesl obuTaHus opraHusmMoB. [IpucrocoOieHus opraHu3MoB K
KU3HU B Pa3HBIX CPEIAX.

buonornueckue putmbl. BHemnHue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
roauyHble pUTMBL. [IpHcrocobIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM
YCIIOBUM JKU3HH.

XKuznennsie popmbl opranu3moB. [lonsTue o xu3HeHHOH (opme. JKu3HEHHBIE
(GOopMBI pacTeHUM: IepeBbs, KyCTapHUKH, KyCTApHUYKH, MHOTOJIETHUE TPAaBBI,
oJiHOJIeTHHUE TpaBbl. JKu3HEeHHBIE (OPMBI KUBOTHBIX: THAPOOUOHTHI, T€OONOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHMS M 00pa3a KU3HH.
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buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIINS,
XHUIHUYECTBO, CUMONO03 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyalnusM,
KOMMEHCAIU3M  (KBapTHPAHTCTBO,  HaxjeOHuuecTBO).  Herpoduueckue
B3auMOJCHCTBUS  (Tommueckue, Qopuyeckue, GHadpudeckue). 3HaYCHUE
OMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBaHUS OPraHU3MOB B cpele
obutanus. [IpMHINI KOHKYPEHTHOIO UCKJIIOUEHHUS

DKOJIOTMYeCKHEe XapaKTepUCTUKU nonmyssiuuu. [lomynsuus kak Ouosoruyeckas
cucreMa. Pojib HEOTHOPOAHOCTH Cpeibl, (PU3NUECKUX OapbepoB U 0OCOOEHHOCTEH
OuoJsioruu BU0B B (POPMUPOBAHNUN IIPOCTPAHCTBEHHON CTPYKTYPbI MOMYJISALMHA.
OcCHOBHbIE TOKA3aTeIM MOIMYJISLHUUA: YUCIEHHOCTb, INIOTHOCTh, BO3pacTHas U
II0JIOBAsi CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MHUTpaLusl.

Okosorudeckass CTpykTypa mnomyisanud. OneHka 4YHMCIEHHOCTH IOILYJISALMH.
JluHaMuKa MONMyJISIIUU U €€ perysiusa. buoTu4eckuil NOTeHIMal MOMYJISLHH.
MognenupoBanue JUHAMMKM ronyisiuuu. KpuBble pocTa YHCIEHHOCTH
nonyysanuu. Kpusble BeKMBaHUA. Peryisiius YUCIEHHOCTH MOIYJISLUN: POJIb
(akTOpOoB, 3aBUCALIMX M HE 3aBUCSIIIUX OT IUIOTHOCTU. OKOJIOTHYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

Ilonatue o0 »sKkosormueckoil Hume Buaa. Mecrooburanue. MHoromepHas
Mozenb dkosorndeckod Humum JIx.M. XarumHcona. PazMepsl 3Kosornueckou
Huuy. [loTeHnnanpHas ¥ peaqn30BaHHas HULLIH.

Bun kak cucrema mnomynsuuil. Apeanbsl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTerMu. 3aKOHOMEPHOCTH  IIOBEIEHUS M  MUIPAUUil  JKUBOTHBIX.
buonornueckue MHBa3UM 4y>KEPOAHBIX BUJIOB

7.4

CooOmiectBa opranu3smMoB. buonenos u ero crpykrypa. CBsi3u MexIy
opraHuzMamu B OuoleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJIOKM OPraHW3MOB B AKOCHCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peylleHThl. Tpoduueckue ypoBHH. Tpodudeckue Henu U CeTH.
Abuotnueckue 010ku 3xkocucteM. [louBsl U mibl B 3xocucreMax. Kpyrosopor
BEIIECTB U ITOTOK SHEPTUU B DKOCUCTEME.

OcHoOBHBIE MOKa3aTenu 3KocucTeMbl. buomacca u npoaykuusa. JKOJIOrHuecKre
MUPaMUIbI YUCell, OMOMACCHI U SHEPTHH.

HanpaBieHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CcyKlieccud. [lepBuunble 1
BTOPUYHBIE CYKLECCHM W MX NPUYMHBL. AHTPOIOI€HHBIE BO3JECHCTBHSA Ha
cykneccun. KnmmakcHoe —coobOmiectBo.  buopasHooOpasue W TOJHOTA
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBI. AHTPOIOTEHHBIE 3KOCHCTEMBI. ATpPO3KOCUCTEMA.
ArporneHos. Paznnuns Mexay aHTpOITOT€HHBIMH M IIPUPOIHBIMU 3KOCUCTEMAMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diopa
u (ayna. CunHanTponuszalnus TroOpoJCKOM ¢ayHbl. buonornueckoe u
XO35IIICTBEHHOE 3HAYEHHE arpo3KOCHUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(bopMHpPOBaHNS OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B SKOCHCTEMAX.
[Iepenoc sHEpruM 1 BEIECTB MEXKY CMEKHBIMHA DKOCUCTEMAaMHU. Y CTOMYUBOCTH
OpPraHM3MOB, TNOMYJISIIMM W 3KOCHCTEM B YCIOBUSAX €CTECTBEHHBIX H
AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buocdepa — oOmernanerapHas oOosouka 3emiu, TIJ€ CYLIECTBYeT WIH
cylecTBoBasia *u3Hb. Yuenue B.M. Bepnanckoro o Omocdepe. OOGnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocheprl. OcobeHHOCTH Onochepsl Kak
rno0anbHOM  sKocucTeMbl. JlMHaMHueckoe paBHOBecHMe B Oumocdepe.




7.6

KpyroBopoTsl BemiecTB M OHMOreOXMMHUYECKHE LMKIBI (yriaepoja, as3ora).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3onanpHOCTH Onocdepsl. [lonsarue o 6umome. OCHOBHBIE OMOMEI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHblE M LIMPOKOJMCTBEHHBbIE Jieca, CTElH, CaBaHHBI,
MYCTBIHM, TPONHYECKUE Jieca, BBICOKOTOphbsi. Kimmar, pacTUTeNnbHBIA U
KUBOTHBIN MUP OMOMOB CYIIH.

CtpykTypa U (QyHKIHS KHUBBIX CUCTEM, OLEHKA X PECYpCHOTO MOTEHIUAIA U
onocdepHbIX QyHKINN

DKOJOTHYeCKHe KPU3HCHI U UX MPUYHUHEL. Bo3aelicTBue uenoBeka Ha Guocdepy.
3arpsi3sHeHue BO3yIHOM cpebl. OXpaHa Bo3iyxa. 3arpsi3HEHUE BOJIHOM CPE/IbI.
Oxpana BOJHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
HN3menenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIC MPUHIIUIIBI OXPAHbI IPUPO/IBI.
Kpacubsie xuuru. Ocobo oxpansembie mnpupognsie tepputopun (OOIIT).
Boranuueckue casibl ¥ 300JJ0TUYECKHUE TAPKH.

OcCHOBHbBIE TPUHIUIBl YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA W MPUPOJIBL.
PanvionansHoe  MPUPOJONONB30BAHME W COXPAaHEHHE  OMOJOTHYECKOTO
paszHooOpasus 3eMiau




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA
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