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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydyeObHomy mnpeametry «buomorus» (mansee - OHOJIOTHS) HAa YPOBHE
cpenHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha ocHoBe @DenepaqbHOrO 3aKOHAa OT
29.12.2012 Ne 273-®3 «0O06 o6OpazoBanuu B Poccuiickoii ®enepanun», ®I'OC COO,
Konnenuun mnpenonaBanus ydeOHOTO npeamera «buoiorus» M OCHOBHBIX MOJOXEHHUN
benepanpHON paboueii mporpaMMbl BOCITUTAHHS.

Cornacuo nonoxxerusim @I'OC COO npodunbHbIe yueOHbIE PEAMETHI, H3ydaeMble Ha
yIIIyOJIEHHOM YpOBHE, SBISIIOTCA crocoboM muddepeHnmanu oOydyeHUss Ha YPOBHE
cpenHero ooOmero o0pa3oBaHHA M MPHU3BAaHB OOECHEUUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOLIUM, CpeAHUM OOLIUM, CpeIHUM HPO(ECCHOHATbHBIM U  BBICHIUM
oOpazoBanueM. B To e BpeMs KaKIbli U3 ATHX Yy4YEOHBIX MPEIMETOB JIOJDKEH OBITh
OPUEHTHUPOBAH Ha IPUOPUTETHOE pEIIEHHWE O00pa30BaTENIbHBIX, BOCIUTATEIbHBIX MU
Pa3BUBAIOMIMX 3a7ay, CBS3aHHBIX C MPO(OpPUEHTAIMEH O0YYaIOIIMXCS U CTUMYJIUPOBAHHEM
WHTEpeca K KOHKPETHOW 00JacTH HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHUEH, METUIIUHOM,
9KOJIOTMEN, ICUXO0JIOTHEN, CHOPTOM MJIM BOEHHBIM JIEJIOM.

[IporpamMma mo yuebHOMYy mpenmery «buonorus» naér mpeincTaBieHHE O LETH U
3aayax u3y4deHusi yuyeOHoro mpeamera «buonorus» Ha yriiyon€HHOM YpOBHE, OIpenesseT
o0si3aTenbHOE (MHBApUAHTHOE) MPEIMETHOE COJIepXKaHUe, €ro CTPYKTYpUPOBaHUE IO
paszzmenaM W TeMaM, paclpelelieHHe Mo KiaccaMm, PEKOMEHIYeT IOCIeI0BaTeIbHOCTh
M3ydeHHsl ydeOHOTOo MaTrepuaia ¢ Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO Ipolecca, BO3PACTHBIX 0coOeHHOCTel oOyuarommxcs. B mporpamme mo
OMOJIOTMM pean30BaH NPUHLUII IPEEMCTBEHHOCTH C HM3ydyeHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO 00I1ero o0pa3oBanus, Ojarojgapst 4emy MpPOCMATPUBAETCS HAMPABICHHOCTh Ha
MOCJeAyIolee pa3BUTHE OWOJIOIMYECKUX 3HAHWW, OPHUEHTHPOBAHHBIX Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUICHHS, IMPEICTaBICHUH O
3I0pOBOM 00pa3e >KU3HU, HAa BOCIHMTAHUE OEPEeKHOro OTHOIIEHHS K OKpY’Karomen
NpPUPOJHOM cpene. B mporpaMme mo OMOIOTHMM TakKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO
npeamera «buomorus» B peanmuzauuu TpedoBanuit PI'OC COO k mnaHHpyeMbIM
JMYHOCTHBIM, METANIPEIMETHBIM M TIPEMETHBIM pe3ybTataM oOydeHust U B pOpMUPOBaHIH
OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEJIbHOM JEATENBHOCTH OOYYaIOIUXCS IO OCBOEHHUIO
coJiepKaHusl OMOJIOTMYECKOr0 00pa30BaHUs HA YPOBHE CPEHET0 001Iero 00pa3oBaHus.

VY4eOuslif npeamer «bronorus» Ha ypoBHE CpeHEro o0miero oopa3oBaHusl 3aBepIaeT
Ouosiornyeckoe oOpa3oBaHME B IIKOJE W OPHUEHTHUPOBAH Ha pPACHIMPEHHE U YriyOleHue
3HaHUI 00y4alOMIUXCS O KHUBOU MPUPOJIE, OCHOBAX MOJEKYJISPHOW U KJIETOYHON OMOJIOTHH,
SMOPHOJIOTUY ¥ OMOJIOTHH Pa3BUTHS, T€HETHKH, CEJIEKIINU, OMOTEXHOJIOTHUH, YBOJIIOIMOHHOTO
YUCHHSI U DKOJIOTHH.

N3ydenue yuebHoro npeamera «buonorus» Ha yriyOoJ€eHHOM ypOBHE OPHUEHTHPOBAHO
Ha MOJTOTOBKY 00YUYaOIIMXCS K MOCIEAYIONEMY MOTYYEHHI0 OMOIOTHUYECKOTO 00pa3oBaHuUs
B By3aX U OpraHM3alusx cpeaHero mnpodeccruoHanbHoro ooOpa3oBaHus. OCHOBY €ro
COJIEp’)KaHUsl COCTaBJSIET CHUCTEeMa OMOJIOTMYECKMX 3HAHUN, MOJIYYEHHBIX MPH H3YYEHUH
00y4aroIUMHUCS COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ieloB OHMOJIOTMHM Ha YPOBHE
OCHOBHOTO o0miero oopazoBanus, B 10—11 kimaccax 3Tu 3HaHUA mosydaroT pa3ButHe. Tak,



paciidpeHbl U YriIyOJieHbl OHOJIOTHYECKHE 3HAHUS O PACTEHUsX, >KUBOTHBIX, Ipubax,
OaKkTepusax, OpraHU3ME YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HM, JIOTOJHUTEIBHO
BKJIIOUEHBI OMOJIOTUYECKUE CBEJEHUS MPUKIATHOTO U TOUCKOBOTO XapakTepa, KOTOpbIe
MO>KHO HCIOJIB30BaTh KaK OPHEHTHUPHI JUIS MOCIEAyIoIero Beidopa npodeccuu. Bo3moxkna
TaK)Ke MHTETpanus OMOIOTHYECKUX 3HAHUH ¢ COOTBETCTBYIOIMMH 3HAHUSAMU, TOJTYYEHHBIMU
00yYaroIUMHUCS MPH U3YYEeHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTEeMaTHKH.

CrtpykTypa mporpaMMmbl mo y4deOHOMY mpeamery "buosorus" oTrpaxaer CHCTEMHO-
YPOBHEBBII U 3BOJIIOLIMOHHBIA MOAXOAbI K M3ydyeHHUI0 Ouosoruu. CoriacHO UM, M3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIe MJi1 J>KUBBIX CHCTEM pPa3HOTO YPOBHA
OpraHu3alliy, SBOJIOIUU OPraHMYEeCKOro MHpa Ha 3emiie, COXpaHEHUs OHOJIIOTHYECKOro
pa3zHooOpasus mianeTsl. Tak, B 10 kiacce U3y4aroTcs OCHOBBI MOJIEKYJISIPHON U KJIETOYHOM
Ouosioruu, SMOPHOIOTUU U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJCKIMH, OMOTEXHOJIOTHH U
CHHTETHYECKOW OWOJIOTHH, aKTYaJIIM3UPYIOTCS 3HaHUS oOydarommxcss 1o OoTaHUKe,
300JI0THH, aHATOMUH, (pu3HoNOruy denoBeka. B 11 kiacce M3y4yaroTCst HBOJIOIMOHHOE
ydeHHe, OCHOBBI DKOJIOTHH U Y4eHHe 0 duocdepe.

VYueOubiii npenmer «buonorus» mNpu3BaH OOECHEUUTh OCBOCHHE OOYUYAIOUTUMUCS
OMOJOTMYECKUX TEOPUl M 3aKOHOB, WJACWH, NMPUHILMIIOB M MPaBWi, JEXKAIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYUYHON KapTUHBI MHUpA, 3HAHUW O CTPOCHUU, MHOTOOOpPa3UH U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJALHNH, OMOLIEH03a, YKOCUCTEMBI, O BBIJAIOLIUXCS
HAYYHBIX JOCTIKEHHSX, COBPEMEHHBIX MCCIICAOBAHMIX B OMOJIOTHH, IPUKJIAIHBIX aCMEKTax
OuoIoTMYeCKUX 3HaHWK. J[Is pasBUTHS W TOANEpKaHUS HWHTEpeca OO0yJaromuxcs K
OMOJIOTUU HapSly CO 3HAYUTEIHHBIM OOBEMOM TEOPETHUYECKOTO MaTepHalia B COACpKaHUU
MIPOTPaMMBI TTI0 OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBIICHHUS U Pa3BUTHUS
TOM WM MHOM oOnacTu OWOJIOTMH, BKJIAJJOM OTEYECTBEHHBIX M 3apYOEKHBIX YUYEHBIX B
peleHre BaXHEHIINX OMOJIOTMUECKUX U KOJIOTMYECKUX MPOOIeM.

Lenp wusydenus ydeOHoro mnpeamera «buosnorus» Ha yriayOn€HHOM YpOBHE —
OBJIaJiecHue OOYyYalOIIMMHUCS 3HAaHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHu3aluu
KMBBIX CHUCTEM pA3HOTO paHra W TNPUOOPETEeHHE YMEHHUH HCIOb30BaTh 3THU 3HAHHS B
(dhopMHUpOBaHUHM HHTEpeca K OMNpeAeT€HHOW 00JacTh MPOPECCHOHAIBHONU eATEIbHOCTH,
CBA3aHHOM ¢ OwWoJorHel, WIM K BBIOOPY Y4YEOHOrOo 3aBEACHHUS IJsi TPOJOJKEHUS
O1oI0rN4YecKoro o0pa3zoBaHusl.

Joctuxkenune 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriyoa€HHOM
YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIETYIOIUX 3a/au:

OCBOCHHME OOYYaIOUIMMHCA CHUCTEMbl OHMOJIOTMYECKMX 3HaHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIEMIIHUAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBUiiax,
COCTABIISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOSHHH,
MHOT000pa3suu U OCOOEHHOCTSIX OHMOJOTHYECKHX CHCTeM (KJeTKa, OpraHu3M, MOMYJIsaIus,
BHJI, OMOTeo1ieHo3, Onocdepa); 0 BBIIAIOIMNUXCA OTKPBHITUSIX U COBPEMEHHBIX MCCIICIOBAHMIX
B OHoJTOTHNN;

O3HAKOMJICHHE  OOy4YalomMXCsi ¢  METOJaMH  TO3HAHUS  JKUBOW  TIPUPOJBIL:
UCCIIEIOBATEIbCKUMH  METOJIaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOH U KJIETOYHOU
OHMOJIOTHH, YMOPUOJIOTUU W OWOJIOTHH PAa3BUTHS, TCHETHKH U CENIEKIHU, OMOTEXHOJIOTUU H



CUHTETUYECKON OWMOJOrHM, MaJCOHTOJIOTUH, SKOJOTMH); METOJAMHU CaMOCTOSATEIbHOIO
MpOBeJICHUS] OMONOTMYECKUX HCCIEAOBaHUN B J1adopaTopuu M B mpupoje (HablioneHue,
U3MEepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIa/IcHUE OOYUYAIOIMIMMUCS YMEHHUAMHU: CAMOCTOSITEIbHO HAXOIUTh, AaHAJTU3HPOBATH U
UCIIOJIB30BATh OMOJIOTUYECKYIO UHpOPMaLINIO; MOJIb30BAThCS Ouoorn4ecKoi
TEPMUHOJIOTHEH W CHMBOJIMKOHM; YCTaHaBIMBATh CBA3b MEXKIY pa3BUTHEM OHOJOTHH U
COLMAJIbHO-9)KOHOMHUYECKUMH U HKOJIOTHYECKUMH TMPOOJIEMaMH YeJIOBEYECTBA; OIICHHWBATh
MOCIICACTBHUSL CBOEH JEATETbHOCTH IO OTHOUICHHIO K OKpYKalollell MNpUpOoJHOU cpene,
COOCTBEHHOMY 3JI0POBBIO U 3[I0OPOBBIO OKPYKAIOIIUX JIIOZEH; 000CHOBBIBATH U COOIIO/IATh
Mepbl NpOoGUIAKTUKM HHQPEKIMOHHBIX 3a00JIeBaHUM, MpaBujia IMOBEACHHUS B MPHUPOAE U
obecrnieueHrs 6€30MacHOCTH COOCTBEHHON JKU3HEIEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAIUIX
NPUPOJHOTO W TEXHOTCHHOTO XapaKTepa,; XapaKTepH30BaTh COBPEMECHHBIC HaydHBIC
OTKPBITUSI B 00J1aCTH OUOJIOTHH;

pa3BuUTHE y OOYYalOUIMXCS WHTEIUIEKTYaJbHBIX W TBOPYECKHX CHOCOOHOCTEH B
mporecce 3HaKOMCTBA C BBLIAIONIMMHUCS OTKPHITUSIMH M COBPEMEHHBIMH HCCIICIOBAaHUSIMU B
OHMOJIOTHH, pelIaeMbIMU €0 MpoOJIeMaMH, METOAOJOTHEe OHOJIOrHYecKOTro HCCIEIOBaHMS,
MPOBEJICHUSI IKCIEPUMEHTANIbHBIX HMCCIEJAOBAHUN, peuieHus OWOJIOTHYECKUX 3ajad,
MOJIETTUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U MPOIECCOB;

BOCIHUTAHKE Y 00YYaIONINXCS LIEGHHOCTHOTO OTHOILIGHUS K )KUBOI MPUPOJIE B LIETIOM U K
OTHCNbHBIM €€ OO0BeKTaM U SBICHHUSM; (OPMHPOBAHUE HKOJIOTUUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEACHUS B TPUPOIEC; UHTETPAIIMH €CTECTBEHHO-HAYYHBIX
3HAHUII;

npuodpeTeHne 00yJaroIUMUCS KOMITIETEHTHOCTH B panroHaIHFHOM
MIPUPOJIOTIONB30BAaHUN  (COOMIOIGHNE TIPaBHJI TIOBEACHUS B TPHPOJE, OXPAaHBI BHIOB,
9KOCUCTEM, OHOChEphl), COXpAaHEHUH COOCTBEHHOI'O 370POBBS M 3/I0POBbsSI OKPY)KAIOLIMX
moneil (cobmromeHus wmep mnpoduiIakTuku 3abojeBaHUl, oOecmedyeHrne Oe30MacHOCTH
KHU3HEJCATSIILHOCTH B UPE3BBIUAIHBIX CUTYAIUSIX MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HCIOIh30BaHUS OUOJIOTMUECKUX 3HAHUM U YMEHUI B TOBCEHEBHOM KU3HU;

CO3/IaHHE€ YCIOBUHM JJI OCO3HAHHOTO BBIOOpa OOYyYaIOIIMMUCS WHAMBHUAYaJIbHON
o0pa30BaTeNbHON TPAaEeKTOPUU, CIOCOOCTBYIOLIEH MOCIEAYIOUIEMY MNPOPECCUOHATBHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUH C WHIMBHIyaJTbHBIMH HHTEPECAMH M MOTPEOHOCTIMHU
peruoHa.

OO1miee 4nciIo 4acoB, OTBEIECHHBIX HAa M3ydyeHHE OHMOJIOTMM Ha YIIIyOJICHHOM YpOBHE
cpenHero o6mero odpasoBanus, cocrtapnseT 204 daca: B 10 kmacce — 102 gaca (3 ygaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).

Otbop opraHu3anMOHHBIX (OpPM, METOJOB U CPEACTB OO0ydYeHHS OHOJIOTUHU
OCYIIECTBISIETCS C Yy4YETOM CHEMU(PUKH €ro COJACpKaHWs W HANPaBICHHOCTH Ha
MIPOIOJDKEHHE OMOJIOTHYECKOTO o0pa3oBaHUs B OpTaHU3aIHIX CpeIHETo
PO eCCUOHAITBHOTO M BBICIIIET0 00pa30BaHUSI.

OO6s13aTeNbHBIM YCIOBUEM MPU 00yYEHHH OMOJIOTUH Ha YriyOJEHHOM YpOBHE SIBIISIETCS
MpoBeJieHUEe 1a00paTOPHBIX M TpakTHuecKux pador. Takke ydactue oOyyarommxcs B
BBITIOTHEHUH TMPOEKTHBIX U  Yy4eOHO-HCCIIEeNOBATENIbCKUX pabdoT, TeMaTUKa KOTOPBIX



OTIpEe/ICNISICTCSl YUUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIIOBUI.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Conepkanve MpOrpaMMBbl, BBIICICHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocygapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemenHas 6uoJorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BuUTHs OMOJIOTHH.
buonoruueckue Hayku U u3ydaemble UMHU TpoOiembl. DyHIaMeHTalIbHbIE, MPUKIAIHbIE U
MOMCKOBBIEC HAyYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B GOPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI
mupa. IIpodeccun, cBszanHble C OuWonorueid. 3HaueHWE OHWONOTUM B TPAKTHYECKOU
JIEATEIIbHOCTU YEJIOBEKA: MEIULHMHE, CEJIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. ['apsei,
I'. Mennens, B. U. Bepuaackuii, U. I1. IlaBnos, . 1. Meunnkos, H. 1. Basunos, H. B.
Tumodees-Pecosckuid, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumer u  cxembl: «CBsi3b  OHOJOTMM € JAPYrUMH  Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHHUE

KuBpie cucteMbl Kak mpenMer u3ydeHuss Ouosjoruu. CBOWCTBA KHUBBIX CHCTEM:
€MHCTBO XMUMHYECKOTO COCTaBa, JUCKPETHOCTh M  LEIOCTHOCTh, CIIOXKHOCTh H
YIOPSJOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3aLHs, CAMOBOCIPOU3BEACHUE,
Ppa3aApaKUMOCTh, U3MEHUYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3alMi >KUBBIX CHUCTEM: MOJEKYJSIPHBIA, KIETOUYHBIA, TKAHEBBIMH,
OpraHU3MEHHBIN,  TOMYIALUOHHO-BUOBOM,  IKOCHCTEMHBIM  (OMOTeOleHOTHYECKUNA),
o6uochepnsiit. [Iporeccsl, mpoucxopsire B )KUBbIX cucTeMax. OCHOBHBIC IPU3HAKU KUBOTO.
Kuznp kak (opma cymiectBoBaHus Marepuu. Hayku, m3ywaromiye >KMBBIE CHCTEMBI Ha
Pa3HBIX YPOBHAX OpPraHU3AIUU.

N3yuenne xxuBbix cucteM. MeTo bl Onosiornueckoit Hayku. Habmronenue, nusmepenue,
SKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsTHEe O 3aBUCMMOW W HE3aBUCHMOI
nepemeHHoM. IlnanupoBanue skcnepumenta. [locraHoBka u npoBepka runote3. Hymesas
runore3a. [loHsTre BBHIOOPKHM U €€ JOCTOBEpHOCTh. Pa3dpoc B OMONOrMYECKUX JaHHBIX.
OueHka JOCTOBEPHOCTH TMOJYYEHHBIX pPE3yIbTaToB. [IpHUMHBI HCKa)KE€HUS PE3YJIbTATOB
aKcnepuMeHTa. [loHsATHe CTaTUCTUUECKOrO TecTa.

JdemMoHcTpanuu

Tabmuupr u cxembl: «OCHOBHBIE TPHW3HAKH >KU3HWY», «bHOIOTHYECKHEe CHCTEMBIY,
«CBOMCTBAa KMBOM MaTepun», «YPOBHHM OpraHU3alUU JKUBOW HpHUpPOAbD», «CTpOoeHHE
KUBOTHOM KIJIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpPraHU3May,
«buoreorieno3y», «buocdepar, «MeToabl U3yUEHUS KUBOU IPUPOIBD».



OO6opynoBanue: naboparopHoe 0O0OpyIOBaHHME JJs TPOBENCHMS HAOIIOACHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonap30BaHUE PANUYHBIX METOIOB IIPU U3YUYEHUU KUBBIX
CUCTEM.

Tema 3. Brnosorus Kierku

Knerka — cTpykTypHO-(YHKIIMOHAIbHAS €IUHHMIA >KUBOTO. VICTOpPHS OTKpBITHS
knetku. Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Llneiinen, P.
BupxoB). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOMN KJIETOYHON TECOPHHU.

Metoabl MOJIEKYJIIPHOH M KJIETOYHOM OMOJNIOrMU: MMKpPOCKOIUS, Xpomarorpadus,
eKTpoope3, METOA MEUYEHbIX AaToOMOB, AuddepeHnnanbHoe LEeHTpUudyrupoBaHue,
KYJIbTUBUPOBAHME KIETOK. M3yuenue ¢uxcuposanuvix kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kongoranvnaa mukpockonus. Bumanvhoe (npusicuznennoe) uyyeHue Kiemox.

JdemMoHcTpanuu

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

Tabmuis! u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIN MUKpOCcKon», «cTopus
Pa3BUTHS METOI0OB MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTbl paCTUTEIbHbBIX, KUBOTHBIX U
OaKTepHATIbHBIX KIIETOK.

IIpakTnueckas padora «l/3yueHne MeTo10B KJIETOYHOM OMosoruu (xpomarorpadus,
anekTpodopes, nuddepeHnnanpHoe neHTpudyrupoanue, [LP)».

Tema 4. Xumuveckasi OpraHu3anus KiIeTKU

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIeMEeHThl. Boma u eé
pOJIb KaK PacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUM KIIETKH, TETIJIOPETYIISIINHU.
MuHepanbpHble BElECTBA KIETKU, UX OMooruueckas poiib. Ponb KaTMOHOB M aHHOHOB B
KJIETKE.

Oprannueckue  BemiecTBa  KIETKUM.  buonorumueckue — monumepsl.  benkn.
AMUHOKHCIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoil MoJieKkysbl. [lepBuuHas CTpyKTypa
Oenka, MenTHAHAs CBs3b. BropuuHas, TpeTHuHas, yeTBepTHUHAs CTPYKTYphl. JleHaTypauus.
CgoiictBa 6enkoB. Kimaccudukanus 6enko. buomornueckue QyHKIun 0enkoB. [Ipuonai.

VYrneBonbl. MoHOCaxapuibl, IUCaxXapuiabl, OJIMTOCAaXapuabl U mojaucaxapuasl. OOmui
IJIaH CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOAOB. buosornueckue ¢GyHKIUU
YTJIEBO/IOB.

Jlumuasl.  T'mppodmnsHo-rHapOdOOHBIE  cBoMicTBa.  Kiaccudukamus — IUMUIOB.
Tpurmuuepunsl, ¢ocdonunuapl, BOCKH, crepouabl. buonorndyeckue (GyHKIMH JMIUIOB.
OOmme cBoiicTBa OMOJIOrHMYECKHX MEMOpaH — TeKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCT.

Hyxnennosbie kucnotsl. JJHK u PHK. Ctpoenne HyknenHoBbIX kucaot. HykieoTuasl.
[punmun kommementapHoctu. [IpaBuio Yapradda. Crpykrypa JJHK — nBoitHas criupainsb.
Mectonaxoxaenue u 6uonorunueckue pynxuuu JJHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenne monekynsl AT®d. Makpospruueckue cBs3u B Mojekyne ATO.
buonornueckue ¢pynkuuu AT®. BoccraHOBIEHHBIE NMEPEHOCUUKH, UX (PYHKIMH B KIIETKE.



lpyeue wnyxneozuompugpocghamer (HT®). CexBenmpoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas 6uosiorus: OMoXuMuyeckre U 6Mo(pu3nYeckue UCClIeJ0BaHus COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOIIeKYN. Moodenuposanue cmpykmypovl u QYHKYuil
Ouomonexyn u ux Kkomniekcos. Komnvromepuulii Ouzaiin u opeanuyeckuii cunmes OUOMOIEKYIl
U UX HeNPUPOOHBIX AHALO208.

JdemMoHcTpanuu

[Toptpetsr: JI. Ilomunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammsl:  «PacnpenencHue XUMHYECKHX JJIEMEHTOB B HEXKHMBOW IPUPOIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOLIE».

Tabmuup! u cxemsl: «llepuoanueckas Tabinia XMMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJbD», «BemiectBa B cocTaBe opraHu3zMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTyphl OEKOBOI MOJIEKYIbI», «CTpOEHUE MOJIEKYH YIIEBOI0OBY», «CTpOEHHE MOJIEKYII
Tunu0By», «HykiienHoBble KUCIOTHLY), «CTpoeHUE MOIEeKyIbl ATO.

Ob6opynoBaHue: XUMUYECKas ocy1a 1 000py10BaHHE.

JlaGopaTtopnas paGora «OOHapyxeHHEe OEIKOB ¢ TIOMOILIbI KaueCTBEHHBIX
peaxuii».

JlabopaTopnass padora «lccienoBaHne HYKIEMHOBBIX KHCIIOT, BBIIEICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u GyHKIMHU KIETKH

Tunsl  kJIeTOK:  JykKapuoThueckas W mHpokapuotruueckas.  CTpyKTypHO-
(GyHKIIMOHAJIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTHYeCKOM KieTku. Kierounass cTeHka OakTepuii W apxen.
OcoOeHHOCTH CTPOEHHUS reTepoTpOoGHON U aBTOTPOGHON MPOKAPHUOTHUECKUX KIETOK. MecTo
U pOJIb IPOKApUOT B OMOLIEHO3aX.

Crpoenre u (YHKUMOHHMPOBAHHE JSyKapHOTHUecKol kieTku. [lmazmaruueckas
MeMOpaHa (miasmanemma). CTpykTypa miiazmMaTuueckoid mMeMmOpanbl. TpaHCIOpPT BellecTB
yepe3 IJIa3MaTUYecKyl0 MeMOpaHy: mnaccUBHBIA (auddysus, obnerdyéHHas audpdysus),
aKTUBHBIN (NMEpBUYHBIH W BTOPUYHBIA aKTUBHBIA TpaHcnopt). I[lomynpoHuiiaeMocTb
MeMOpaHbl. Pabora HaTpuii-kanueBoro Hacoca. OHJIOIMTO3: MNHUHOLUTO3, (harouuros.
Oxk3onuro3. Kiierounas crenka. CtpykTypa M (YHKIUM KIE€TOYHOW CTEHKH PpAcTEHH,
rpuboB.

[uromnaszma. Iluro3zons. Llutockener. JIBmxeHne nuronnazMel. OpraHouibl KIETKH.
OpHoMeMOpaHHBIE OPTraHOWABI KIETKU: »JHAoruazmartuueckas cetb (OIIC), ammapar
lonbmku, 5WM30COMBI, HMX CTpoeHHEe W (QYHKUMH. B3auMocBs3b 0JHOMEMOpaHHBIX
opraHousioB kjieTku. CTpoeHHue TpaHyJIsIpHOTO peTUuKyinyma. Mexanusm Hanpaeénenus 0e1Kos
6 OIIC. Cunte3 pactBopuMbix OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ magkumid
(arpanynsipHbIi) sHAOIUIa3MaTHUeCKU peTukyiayM. CekperopHas GyHKIUS —anmapaTa
TlNompmxu. Moougurayus denxos 6 annapame I onvoaxcu. Copmupoexka benxkos 6 annapame
Tonvoorcu. TpaHcnopT BeliecTB B KieTKe. Bakyonu pacTUTENbHBIX KI€TOK. KieTouHbIH COK.

Typrop.



ITosmyaBTOHOMHBIE OpraHOWABI KJIETKU: MUTOXOHAPHUHM, IUIACTUABL [Ipoucxooicoenue
mumoxonoputl u niacmuo. Cumbuoeenes (K.C. Mepeockosckuti, JI. Mapeyauc). CtpoeHue u
GyHKIMH MUTOXOHApUM M Iutactua. IlepBuuHble, BTOpUYHBIE U CIIOXHBIE IJIACTUIbI
(OTOCHHTE3UPYIOIIUX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI BBICIIMX
pacTeHui.

HememOpanusie opraHouasl kietku CTpoeHune u  (GyHKUMHM HeMeMOpaHHBIX
OpraHouJioB KieTku. Pubocomsl. [lpomedsxxcymounvie ¢uramenmoi. MHUKPODUIAMEHTHI.
Axmunogvie  mukpogunramenmol.  MblllIeUHblE  KIETKU. AKMuUHOBble  KOMNOHEHMbl
HemblueuHolx Kkiemok. MukpoTpyoouku. Kiterounsiii 1entp. CTpoeHHEe W JIBUKCHHE
KIYTUKOB U pecHMYeK. MukporpyOoukn  nuromnasmel.  LlenTpuons.  benku,
accoyuupoganuvie ¢ MUKpoQuiamenmamu u Mmuxpompyooukamu. Momopusvie benxu.

Snpo. O6onouka sipa, XpOMaTHH, KApUOIIIa3Ma, SIIPHIIIKH, HX CTPOCHUE U (DYHKITHH.
Snepubrii  OenkoBbi  Marpukc. [IpocTpaHCTBEHHOE  pAcHONOKEHHE XpPOMOCOM B
uHTephazHoM siape. Dyxpomamun u cemepoxpomamuH. Beaku XpoMaTHHa — THCTOHBI.
Junamuxa soeproii ob6onouku 6 mumose. Aoeprwviti mpancnopm.

Knerounble BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK 3yKapHOT
(pacTUTeNnbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpamun

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuipl u cxembl: «CTpoeHUE JYKApUOTHYECKOW KIETKU», «CTpOEHHE XKUBOTHOMN
KIeTKW», «CTpOEHHME pacTUTENIbHON KIeTKn», «CTpoeHHe MHUTOXOHIpUM», <«Slapoy,
«CTpoeHue MPOKapuOTHYECKOM KIETKI.

O6opynoBaHKe: CBETOBOM MHUKPOCKOII, MUKpPOIpENapaTbl pacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIperaparbl 0akTepuanbHbIX KJIETOK.

JlabopaTopnasi padora «l/3ydeHne CTpOeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnueckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

Jlaboparopnass pabGora «lccienoBanne mazMoim3a W JAEMIAa3sMOJM3a B
PaCTUTEIBHBIX KIETKaX).

IIpakTnueckas padora «l3yuyeHue JBWKEHUS LUTOIUIa3Mbl B PaCTHUTENbHBIX
KJIETKaX».

Tema 6. O0MeH BelllecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AccuMmISIiMSL UM JUCCUMMJISILUMS — JIBE€ CTOpPOHBI MeTaOonm3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbI. YdacTHe KHCIopoJa B OOMEHHBIX IMpoleccax.
DOHepreTuyeckoe obOecrieyeHue KieTku: npeBpamieHne AT®D B 0OMEHHBIX mpoleccax.
@depMeHTAaTUBHBIN XapakTep peakiuil KierouHoro meradonusma. @epMeHThl, UX CTPOEHHE,
cBoiicTBa W MexaHu3M JerictBus. Kodepmentsl. OTinnuns GpepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB. benku-akTUBaTOphl U OENKU-MHTUOUTOPBL. 3aBUCHUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINIl OT pa3INnYHbIX (PAKTOPOB.

[lepBHYHBIIl CUHTE3 OPTraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcuzenHvlll omocunmes y oOaxkmeputi. Ceemocodbuparowjue nueMeHmsvl U NUSMEHMbL
peakyuonHozo yenmpa. Poib xjopomiaacTtoB B npouecce GoTocuHTe3a. CBeTOBas U TEMHOBAs



dazel. Domoovixanue, Cz., Ca- u CAM-munwvi hpomocunmesa. [IponykTHBHOCTH (POTOCHHTE3A.
Brnusinue pa3nuyHbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

Xemocunrte3. Pa3zHooOpasue OpraHm3MOB-XEMOCHHTETHKOB: HUTpUDULIKPYIOLIUE
OakTepuH, kere300aKTepun, cepoOaKTepru, BOJOPOAHbIE OaKTepun. 3HAYCHUE XEMOCHHTE3a.

Ana’poOHble  opraHm3mbl. Buasl  Opoxenus. I[Ipoayktel OpokeHuss H X
MCTIOJIb30BAHUE YEJIOBEKOM. AHaIPOOHbIE MUKPOOPTaHU3Mbl KaK 00BEKTHI OMOTEXHOJIOTHU U
BO30yauTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl SHEpreTHUeckoro oomMena. I[loaroTroBuTenbHBINA ATaIl.
['mukonan3 — 6ecKUCIOpOAHOE pacUIeINIEHUE TIOKO3HI.

buonoruueckoe okuciaeHHe, WIM KIETOYHOE JbIxaHue. Ponb MHUTOXOHApPUN B
nporeccax — Ouosnoruueckoro  okucieHus. ukianueckue peakiuu. OKUCIUTENBHOE
dbochopumpoBanue. Iuepeus memopannozo epadouenma npomonos. Cunmes AT®: paboma
npomonnot ATD-cunmasei. IlpermyrnecTBa a’poOHOro IMyTH OOMEHA BEHIECTB TIEpe
aHadpoOHBIM. D()(PEKTUBHOCTH IHEPTETHIECKOTO0 OOMEHa.

JdemMoHcTpanuu

[oprpersr: Ix. Ilpuctimu, K. A. Tumwmpszes, C. H. Bunorpaackmii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuuel u cxemsl: «DoTocuHTe3», «IHEpreTuueckuii ooMen», «buocunres oOemnkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHMe: CBETOBOM  MHKpPOCKON, O00OpyAOBaHHWE JJIi  IPUTOTOBICHUS
MOCTOSTHHBIX 1 BDEMEHHBIX MUKPOIIPETIapaToB.

JlabGopaTopnasi padora «/3yueHue KaTaqTUTUYECKOW aKTUBHOCTH (DepMEHTOB (Ha
IpUMepe aMIJIa3bl WIN KaTajaa3bl)y.

JlabopaTopnasi pab6ora «l3ydyeHue ¢GepMEHTATUBHOTO pACHICIIIICHUS TEPOKCHIA
BOJIOPO/1a B PACTUTENBHBIX M )KUBOTHBIX KIIETKAX».

JlaGopatopHas padora «CpaBHeHue MpoLeccoB (OTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass HHGOPMANHs U pean3anus eé B KJIeTKe

Peakuuu MaTpuyHOoro cuHte3a. [IpuHIMO KOMIIJIEMEHTApPHOCTH B  PEAKIMSIX
MaTpu4yHOrO cHUHTe3a. Peanuzarusi HacnencTBeHHoOW mHboOpMaiuu. ['eHeTnueckuii Ko, ero
ceorctBa. Tpanckpunumss — wMarpuusblii cuHTe3 PHK. IlpmHnmmer Ttpanckpunnnn:
KOMIUIEMEHTApHOCTh, aHTHUIAPAIJIEIIbHOCTh, aCUMMETpUYHOCTh. Co3pesanue MampuyHvlx
PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsus u e€ stanbl. Yuactue TpancnopTHbix PHK B 6nocunrese Oenka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokuciaot. Ponb pubocom B GrocuHTe3e OemKa.

Cosepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3aiysi TeHOMa y MPOKapHoT
U 9yKapuoT. Perymsmus akTUBHOCTH I'eHOB Yy npokapuoT. ['unote3a onepona (P. XKakoo, XK.
Mawno). Monexynsapnvie mexanusmol dKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peaynayuu  pabomwvl 2eHos. Perynsaimus OOMEHHBIX NpoLEeccOoB B KieTke. KieTouyHsli
rOMeOocCTas.

Bupycsl — HeknieTouHble (OpMBI KU3HU U 00IUraTHble napa3uThl. CTpoeHHE MPOCTHIX
U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnenusviti yuki JTHK-codepacawux



supycos, PHK-cooepoicawux eupycos, bakmepuogacos. Qbpamnas mpancKpunyus,
pesepmasa, uHmezpasd.

BupycHbie 3abosneBanus denoBeka, XUBOTHBIX, pactenmit. CIIWJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHUE TPOOJIEMBI.

Buoungpopmamuka: unmeepayusi u ananuz  6oavuwux maccusos  («bigdata»)
CMPYKMYpHuIX  OUono2udeckux oOauuvix. Hanomexuwonocuu 6 6uonoeuu u meouyume.
Ipoepammupyemvle pynukyuu d6eixos. Cnocodvl 00Cmagku 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, 1. . IBaHOBCKUIA.

Tabmuupt u cxembl: «buocuHTe3 Oenka», «l'eHernmueckuit kom», «Bupycs,
«bakTepuodaru».

IpakTuyeckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKHU

Krerounsnii mukn, ero mepuoisl u peryisius. MHTepdasza u muto3. OCOOCHHOCTH
MporeccoB,  mporekaromux B uHTepdaze. IloaroroBka KIETKM K  JCJICHHUIO.
[Ipecuntetnyeckuii  (MOCTMUTOTHUYECKHI), CHHTETUYECKUH M  MOCTCHHTETUYECKUUN
(IpEeMHUTOTUYECKHH ) TTIEPUOIbI HHTEP(A3HI.

Marpuunbiii  cunre3 JHK — pemnukarnusa. Ilpunnunsr  perumkanuu — JIHK:
KOMIUIEMEHTApHOCTh, TOJYKOHCEPBATUBHBIA CHHTE3, AaHTUIAPAIIENBHOCTh. MexaHu3M
perummkammu  JIHK.  Xpomocombr. Crtpoenue xpomocoMm. Temomepsl u Temomepasa.
XPOMOCOMHBIH HAOOP KJIETKU — KapUOTHUII. J{MTUTOMTHBIN U TaIUIOMIHBIA HAOOPBI XPOMOCOM.
I'omosornyneie XpoMocoMBbI. [10710BBIE XPOMOCOMBI.

JHenenne kiaeTku — MuTo3. CTaiuu MHUTO3a M MPOUCXOJIAIINE B HUX MPOLECChl. THIIBI
muto3a. KaprokuHes u nutokrnnes. buonorndeckoe 3Ha4eHUE MUTO3a.

Perynsmus MutoTHyeckoro Iukia kieTku. [Iporpammupyemasi kjaeTodHas rubeinb —
amnomnTo3.

Knerounoe sapo, Xpomocombl, (yHKIHMOHANbHAsE TEHOMUKA.  Mexanuzmol
npoaugepayuu, ougpgepenyuposku, cmapenus u cubenu kiemox. «Llugpoeas knemxar —
ououngopmamuueckue mooenru GYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmuupl U cxeMbl: «KWU3HEHHBIM UK KICTKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Penmukanms [JHK».

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKpoIipenapaTsl: «MHUTO3 B KJIETKaX KOpeEIIKa
TyKay.

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTopnasi padora «Habmoienue MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JTyka (Ha
TOTOBBIX MUKpOIIpErapaTax)y.

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonornueckoe pasHooOpaszue opraHu3moB. OIHOKIETOYHBIC, KOJIOHHUAJBHBIC,
MHOTOKJICTOYHBIE OPTaHU3MBI.



OcoOeHHOCTH CTPOEHUSI U IKUZHEJCATENbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, OPYTU€ MPOTHUCTHI.
KononuanbHble OpraHu3msl.

B3auMoCBA3bp 4acTei MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpPraHbl M CHCTEMBI
opranoB. OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesbHasi, IOKPOBHAs,
MIPOBOJIAIIAS, OCHOBHAs, MexaHHuecKasi. OCOOEHHOCTH CTPOCHHS, QYHKIUN U PaCTIOI0KEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M 4YeJIOBEKa. THUIBl JKUBOTHBIX TKAaHEW: SMUTENUaIbHAas,
COEMHUTEIIbHAS, MbIllIeyHasi, HepBHast. OCOOEHHOCTH CTPOEHHUSI, GYHKIMI U PACIOIO0KEHHUS
TKaHEe! B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHM. OpraHbl U CHCTEMBbI
OpraHoOB )KMBOTHBIX U 4es0BeKa. D yHKIIMY OPTaHOB U CUCTEM OPraHOB.

Omopa Ttenma opranu3moB. Kapkac pacrenuit. Ckenerbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbli 1 BHyTpeHHMH ckeneT. CTpO€HHE U THIIbI
COEJIMHEHUS KOCTEH.

JIBukeHne oOpraHu3MoB. JIBuKeHHE OJHOKIJIETOYHBIX OpPraHU3MOB: aME&OOWTHOE,
KT'YTUKOBOE€, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUH: TPONU3Mbl U HACTHHU.
JIBu>keHHe MHOTOKJIETOUHBIX JKMBOTHBIX W UeJOBEKa: MblleyHass cuctema. Pedrekc.
CkeneTHbIe MBIIIIIBI U UX padoTa.

[Intanne opranusmoB. [loryonieHue BOJBI, YIIIEKUCIOIO Ta3a M MHMHEPAJIbHBIX
BEIIECTB pacTeHussMH. [IuTaHWe JKMBOTHBIX. BHYTPHIIONIOCTHOE UM BHYTPHUKIETOYHOE
nuuieBapenue. [lurtaHue MO3BOHOUYHBIX JKUBOTHBIX. OTAENbl MUIIEBAPUTEIHHOIO TPaKTa.
[InmeBapurtenbHble xene3sl. [lumeBapuTenbHas cucTemMa 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuid. [Ipixanue >kuBOTHBIX. J(uddy3us razos
yepe3 MoBEepXHOCTh KieTku. KoxHoe napixanue. JlpixarenbHas moBepxHocThb. JKabGepHoe u
n€royHoe aAbIxaHue. JIpIxaHME IO3BOHOYHBIX JXHBOTHBIX M YEJIOBEKA. OBOJIIOLHUOHHOE
YCIIO)KHEHUE CTPOEHMS JIETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTebHas cHUCTEMA YEIOBEKa.
MexaHu3M BEHTWISIIMM JIETKUX Yy MNTHLl M MIEKONUTaroumx. Perynsnus apixaHus.
JlpixaTenbHble 00bEMBI.

TpancnopT BemeCTB y OpraHM3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHU. TpaHCHopT
BEIIECTB y JKMBOTHBIX. KpoBeHoCHas cucrema M €€ opradbsl. KpoBeHOCHas cucrema
MI0O3BOHOYHBIX JKMBOTHBIX U uejoBeka. Cepale, KPOBEHOCHBIE COCynbl U KpoBb. Kpyru
KpOBOOOpAIIEHUs. DBOJIIOLIMOHHBIE  YCIOKHEHHMS CTPOCHHMsSI KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e perynsus.

Boigenenne y opraHu3moB. Beinenenue y pacTeHuMil. BpineneHue y KUBOTHBIX.
CoxpaturenpHble Bakyonu. Oprasbl BblaeneHus. DuibTpanus, cekpenuss U oOpaTHoe
BCAaChIBaHME KaK MEXaHHU3Mbl pPA0OTHI OpraHoB BblAeNeHUA. CBs3b MOJOCTH Tena C
KPOBEHOCHOM W BBIIEIUTEIBHOM CHUCTEMaMH. BplieneHrne y MO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. [louku. Crpoenne u ¢yHkumonuponanue Hedpona. OOpa3zoBaHHME MOYH Y
YeJI0BEKa.



3amuTa y OopraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LHUCTHl TMPOCTEHIIMX. 3aluTa y MHOIOKIEeTOuHbIX pacteHud. Kyrtukyna. Cpencrsa
[MAaCCUBHOM U XMMUYECKOH 3aIUThl. DUTOHLINIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NIpOM3BOJHBIE. 3aliura
opranuzMa otT Oomne3Heil. MMMyHHast cucrema 4yenoBeka. KIleTOYHBIE M TyMOpajbHBIN
UMMYHUTET. Bpoxn€HHbII W npHoOpeTéHHBINM crneunpudeckuii MMMyHUTET. Teopus
KJIOHaJIbHO-ceNekTuBHOTO uMMyHuTeTta (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanurensHple OTBEThl OpPraHu3sMoB. Poiib BpPOKIEHHOTO HMMMYHHMTETAa B Pa3BUTHHU
CUCTEMHBIX 3a00JIeBaHUI.

PazgpaxxumocTe M perynsiuus y OpraHu3MoB. PazipakumMocTb y OIZHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMocTs 1 peryisius y pacteHuil. PocToBble BeliecTBa U Ux
3HAuYEHHUE.

HepBHast cuctema u peduiekTopHasi peryssiius y *KUBOTHBIX. HepBHas cucrema u e€
OTJeNbl. DBOJIIOLIMOHHOE YCIOXHEHUE CTPOEHHUS HEPBHOM CHCTEMBI Yy JKUBOTHBIX. OTIEIbI
TOJIOBHOTO MO3Ta IMIO3BOHOYHBIX KXHBOTHBIX. Pediexc u pediexkropras myra. besycioBHsie u
yCIOBHBIE PEQIICKCHI.

['ymopanbHas perysisiiusi U SHIOKPUHHAs CUCTEMa YKMBOTHBIX M uejoBeka. JKenmesbl
SHIOKPUHHOM CUCTEMBI M HMX TOpPMOHBI. JleficTBUe TOpMOHOB. B3auMoOCBsi3b HEpPBHOM U
SHAOKPUHHOM cuctem. ['unoranamo-runoduzapHas cucremMa.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocteitmne», «Opranbl LBETKOBBIX pacTeHUi», «CHCTeMbl OpraHoOB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHe HAaCceKOMbIX», «TKaHM pacTeHui»,
«KopueBble cucrteMel», «CtpoeHue credisi», «CTpoeHue JUCTOBOW IUIACTUHKMY», «TKaHU
KHUBOTHBIX», «CKkeneT yenosekay, «lInmesapurensHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pxarenpHass cucrema», «HepBHas cucrema», «Koxka», «MplmedHas cucremay,
«BoloenurensHas — cucremay,  «OHIOKpPUHHAs — cuctema», «CTpOEHME  MBILILBDY,
«Ummynutery, «Kumednomnonoctueiey, «Cxema mnuTaHus pacteHui», «KpoBeHOCHBIE
CHUCTEMBbl IO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapel», «CTpoeHHE IIaHApUN»,
«BuyTpennee ctpoeHue noxzaeBoro uepBs», «HepBHas cucrema puido», «HepBHast cuctema
narymkn», «HepBHas cucrema mpecmbikaromuxcs», «HepBHas cucrema ntuny, «HepsHas
crcTeMa MJIEKONUTAaIomuX», «HepBHas cuctema yenoBekay, «Peduiexcy.

OO6opynoBaHue:  CBETOBOM  MMKPOCKOI,  MHKpOIpEnaparbl  OJHOKJIETOUHBIX
OpPraHM3MOB, MHUKpOIIpENapaTbl TKAaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXHX, JKUBBIE SK3eMIUIIPl KOMHATHBIX pAacTeHH, repOapuu pacTeHUil pas3HbIX
OTJIEJIOB, BJIAXXHBIE Tpernaparbl JKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIUU
0€CI03BOHOYHBIX JKMBOTHBIX, CKEJIeT 4YeJoBeKa, O0OpylOoBaHUE [UIsl JEMOHCTpalUH
MMOYBEHHOTO M BO3JYLIHOTO MHUTAaHUS PACTEHM, paclleIUIeHHs KpaxMmana U OeNKoB MOJ
neiictBueM (epMeHTOB, O00OpYJIOBaHHME JJsi JIEMOHCTpPAIMH OMBITOB IO H3MEPEHUIO
KU3HEHHOW EMKOCTHM JETKMX, MEXaHM3Ma JbIXaTENbHbIX IBMKEHHWH, MOJEIN TOJOBHOTO
MO3ra pa3jIn4HbIX KUBOTHBIX.



JlabGoparopHas pabdora «3yueHue TkaHel pacTeHUI».

JlabGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUS».

Tema 10. Pa3dmHokeHHe U pa3BUTHE OPTAHU3MOB

@opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe (BKJIIOYas BEr€TaTHBHOE) U I10JOBOE.
Buzpl 6ecnionioro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIIALUS, PparMeHTaus, KIOHUPOBAHHUE.

ITonoBoe pasmuoxenue. IlonoBble kieTku, win ramersl. Meito3. Ctaauu Mmeiiosa.
[ToBenenue xpomocom B Menose. Kpoccunrosep. buosornueckuii CMbICII Me03a U MOJIOBOTO
nporecca. Melo3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe paszButue. l'ameroreHe3 y KuUBOTHBIX. [lonoBble Kenessl.
OObpazoBanue 1 pa3BUTHUE MOJNOBBIX KIeTOK. Criepmarorenes u oorenes. CTpoeHHe MOJIOBBIX
KJIETOK.

OrmiotoTBOpEeHNE ¥ SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJI0IOTBOPEHHUS:
Hapy>KHOe, BHyTpeHHee. [[apreHorenes.

NunuBunyanbHOE€ pa3BUTHE OPraHu3MOB (OHTOTeHe3). OMOPHOJIOTHS — HayKa o
Pa3BUTUU OpPraHu3MoB. Mopgoeenes — o0na u3 enauwvix npoobaem smopuonocuu. Konyenyus
mopghoeernos u mooenu mopgoeeneza. Craauum >MOpHUOTEHE3a JKUBOTHBIX (HA MpHUMEpe
nsarymku). [po6nenue. Tunbl apoOnenus. /lemepmunupogannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munet 6racmyn. OcoOEHHOCTH APOOIEHUS MIICKOMUTAIOIINX.
3apojpllieBble JIUCTKU (TacTpysisiiusi). 3akjajKka OpPraHOB W TKaHEH M3 3apOJIbIIIEBBIX
JUCTKOB. B3auMHoOe BiMsSHME YacTell pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS
UHAYKIMS). 3akiajka IJlJaHa CTPOEHMsI JKMBOTHOTO KakK pe3ysbTaT HepapXUuecKUx
B3aUMOJCHCTBUI TeHOB. BiusHue Ha 5MOpHOHANbHOE pa3BUTHE pPaA3IUYHBIX (PaKTOPOB
OKpY>KaloIlEeH Cpeibl.

Poct u pasButue x*uBOTHBIX. [locToMOpuoHanbHbI mepuon. [Ipsimoe u Hempsmoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECHO3BOHOYHBIX U TIO3BOHOYHBIX KHUBOTHBIX.
buonornueckoe 3Hau€HHE MPSAMOTO U HEMIPSIMOT'O Pa3BUTHS, X PACIPOCTPAHEHHUE B IIPUPO/IE.
Tunel pocra XKUBOTHBIX. (DaKTOpBl pPEryndaluu pocTa >KUBOTHBIX W 4YenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS Y JKUBOTHBIX U 4esloBeKka. Ilepuoasl oHTOreHes3a 4enoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIIECCHI.

Pa3smHoxeHnue u pasButue pacreHuil. ['ameropur u cnopodur. Meiio3 B )KMU3HEHHOM
nukie pacteHui. OOpazoBaHHE CIOp B Mpolecce Meio3a. ['ameTroreHe3 y pacTeHHi.
OmnoI0TBOPEHHE W PAa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. JIBOIHOE OIUIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuuprt w  cxembl: «BereratuBHoe  pa3sMHOXeHHE», «TuIbl  OEcCmoyioro
Pa3MHOXKEHUS», «Pa3MHOXEHHE  XJIaMUJOMOHAJIbI», «Pa3MHOXEHHE  DBIJICHBDY,
«Pa3zmMHOXkeHHE TUAPBDY, «Meno3y, «XpoMocoMbly», «I'ameTorenesy, «CTpoeHue SIMIEKIeTKH
U cnepmaro3onaa», «OCHOBHbIE CTaAUM OHTOTreHe3a», «lIpsiMoe M HempsiMoe pa3BUTHEY,
«Pa3zBute Malickoro xyka», «PasBurue capanum», «PaszButue mnarymkm», «/lBoiiHOe



OILIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHU», «CTPOCHUE CEMSH OJHOIOJBHBIX U JBYIOJIBHBIX
pactenuit», <«KU3HEHHBIA 1MKJI MOPCKOW KamycThl», <«OKH3HEHHBIM LMK MXay,
«OKW3HEHHBIN TUKII TATOPOTHUKAY, «KM3HEHHBIN IUKII COCHBD.

OOopynoBanue:  CBETOBOM  MHUKPOCKON,  MHKpOIpEmaparbl  SHIEKIETOK |
CIIEPMAaTO30M10B, MOJEIb «LIMKI pa3BUTHS JATYIIKN.

JlabopaTopnasi pabGora «/3ydeHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TIOTOBBIX
MHUKpOIpernaparax.

IIpakTnyeckas padora «BplsgBiIeHNE IPU3HAKOB CXOJCTBA 3apOABIIIEH IT03BOHOYHBIX
KUBOTHBIX».

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

HcTopusi craHOBIIEHUS U Pa3BUTHUSI TEHETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne
@puza, T. Moprana. Pons oredecTBeHHBIX Yy4€HBIX B pa3BuThu reHetuku. Padorsr H. K.
Konwuosa, H. 1. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H.
B. Tumodeera-PecoBckoro.

OCHOBHbBIE T'€HETHMYECKHE IIOHATHA U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
QJJICNIBHBIE T'€HBI, aJbTCPHATUBHBIE NPU3HAKU, JOMMHAHTHBIM U PELECCUBHBIA IPU3HAK,
rOMO3MI0Ta, FeTePO3UroTa, YUCTask JUHUSA, THOPUIbI, TeHOTU, (eHOTHIl. OCHOBHBIE METO/IbI
TeHETUKHU: THOPUI0JIOTNYECKUN, IIUTOJIOTUUECKUH, MOJIEKYJIIPHO-TEHETUYECKHI.

JdemMoHcTpanuu

[Toprpetsr: I'. Menpgens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBunos, A.
H. benoszepckuit, I'. /1. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-Pecockuii.

TaOmuis! u cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKpEIIMBaHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TEHETHUECKUX UCCIEOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuanue. IlepBbiif 3akoH MeHzens — 3akoH eAMHOO0Opasus
ruOpuI0B niepBoro nokosieHus. IlpaBuno nomMmunupoBanus. Bropoit 3akon Mennens — 3akoH
pacuieryieHuss Npu3HakoB. lluTonormyeckue OCHOBBI MOHOTMOPHUIHOIO CKpEIIUBAHMS.
['mnores3a 4uCTOTHI raMer.

AHanmusupyromee — ckpemBaHue.  IIpoMekyTOUHBIM — XapakTep  HaclIeIOBaHUS.
Pacmienyienue npru3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

JurubpunHoe ckpeuiuBaHue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBHUCHMOIO
HaclleI0BaHMsl MpU3HaKoB. LluTonornyeckue 0CHOBBI TUTMOPUIHOTO CKPEIIMBAHUSI.

CueruieHHoe HacienoBaHue mnpusHakoB. PaGorsr T. Moprana. CrensieHHoe
HaCJIEOBaHUE TE€HOB, HApYLIEHUE CLEIUIEHUS MEXIy TIeHaMu. XPOMOCOMHAas TEOPHs
HACJIEICTBEHHOCTH.

I'enetnka nosa. XpoMOCOMHBIA MEXaHU3M ONPEIEIECHUS M0Ja. AYTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIi U TeTepOoraMeTHbI MoJ. ['eHeTudeckas CTPyKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HaKoB, CLETUICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucteMa. [lmeoTponusi — MHOXKECTBEHHOE JEWCTBUE T'EHA.
MHoecTBEHHBIN ayuienu3M. B3anmoneicTBiue HeauleabHBIX I'e€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tonumepust.



['eHeTnyeckuii KOHTPOJIb Pa3BUTHUSl PACTEHUW, XUBOTHBIX M YEJIOBEKA, a TaKKe
(U3MONIOrMYECKUX TMPOLIECCOB, MOBEIEHHUS M KOTHUTUBHBIX (GYyHKIMH. ['eHeTnueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3IUH — MAPa3UT» U «XO35IMH —
MUKpOOHOM». ['eHeTHdyeckne acmeKTbl KOHTPOJs M W3MEHEHHs  HaclIeACTBEHHOU
nH(pOpPMAIUY B TIOKOJICHHUSX KJIETOK M OPraHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Mennens, T. Mopran.

Tabmuubpt u cxembl: «llepBeiii U BTOpoi 3akoHBI Mennens», «Tperwit 3akoH
Menpens», «AHanu3upyrollee ckpemrpanuey, «Hernonnoe nomuaupoBanuey, «CrenieHHoe
HacJIeJOBaHHe MPU3HAKOB Yy Apo3odmib», «['eHetuka mnona», «Kapuotum uyenoBeka»,
«Kapuotun  gpozodpuns», «Kapuotunm  nTunby, «MHOXKECTBEHHBIH  aJUICTU3M,
«B3aumMoielicTBE TEHOBY.

O6opynoBanme: MOJENIb JJs JCMOHCTPAIlMH 3aKOHOB €IWHOOOpa3us THOPHIOB
IIEPBOr0 IMOKOJICHUS U paCIICIJICHUS MPU3HAKOB, MOJENb JUIS JIEMOHCTPAlMU 3aKOHa
HE3aBHCUMOI'O HAcJIeJJOBaHMsl IMPU3HAKOB, MOJEIb JJIs JEMOHCTPALUU CLEIUIEHHOTO
HACJIeIOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIripenapar: «/po3odunay.

IIpakTnyeckas padora «/3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO CKpPEUIMBAHUS Y
JPO30(UITBD».

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB AUTHOPUIHOTO CKpEIIMBAHHUS Y
TPO30(PUITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHorumna u cpenpl npu GopmupoBaHuu (eHotuna. M3MeHYnBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE MpPU3HAKK. Buabl HM3MEHUHMBOCTH:
HEHACJIEICTBEHHAs ¥ HACJIeICTBEHHAsI.

MoaudukaoHHas U3MEeHYUBOCTb. Poib cpenbl B hopMupoBaHUM MOIM(UKAITMOHHON
n3MeHunBocTH. Hopma peakiuu nmpusHaka. BapuannoHHslii psij 1 BapuannoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enoTunuueckass U3MeH4YNBOCTh. CBOMCTBA TN€HOTHIIMYECKONM M3MEHYMBOCTH. Bupel
TFeHOTUIIUYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHass W3MEHYMBOCTh. MeWo3 UM TOJOBOM  mpoliecc —  OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTH. Poib KOMOMHATHMBHOW W3MEHYMBOCTH B CO3JaHUU
TFeHeTUYECKOT0 pa3Hoo0pa3us B Mpejienax 0JHOTO BU/A.

MyTtannoHHasi U3MEHUMBOCTb. BHJBI MyTalMii: I€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M HMHIYyLHUPOBAHHbIE MyTalMU. SIepHBIE W LUTOMIA3MAaTUYECKHE MYTallUH.
ComaTtnueckue U MosioBble MyTaluu. [IpuunHEl BOSHUKHOBEHMsI MyTaluil. MyTareHsl U ux
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O IPOLEcCca. 3aKOH TOMOJIOTHUECKUX
psnaoB B HacienctBeHHoW u3MmeHunBoctu (H.M. BaBuios). BuesnepHas M3MEHYMBOCTb U
HACJIEICTBEHHOCTb.

Onueenemurxa u 3NUEHOMUKA, PONb INUSCHEMUYECKUX (DAKMOopos 8 HACLe008aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 V OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.



Tabmuupl 1 cxembl: «Buabl m3MeHUMBOCTHY», «MoaudukalnoHHas W3MEHUYHUBOCTHY,
«KomOnHaTUBHAasE M3MEHUMBOCTHY, «Meio3», «OmrogorBopeHuey», «l eHeTnyeckue
3a0071€BaHUs YeIOBEeKa», «BUabl MyTaruiiy.

O6opynoBaHue: KUBbIC W TepOApHBIC IK3EMIUISIPHl KOMHATHBIX PACTCHH, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUIAMU H3MEHYHBOCTH.

JlabopaTopuasi pabora «lccrenoBanne 3aKOHOMEPHOCTEH MOAU(DUKAIIMOHHOM
W3MEHYHUBOCTH. [locTpoeHME BapHallMOHHOIO psA/ia U BApUAUMOHHOW KPUBOW».

IIpakTuyeckasi padora «Mytamuu y 1po30dwibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKa Yel0BeKa

KapuoTtun yenopexka. MexayHapojHas mporpaMmma HUCCII€IOBaHUS F€HOMa YeIOBEKa.

MGTOI[LI HU3YyUCHUA IT'CHCTHUKHU YCJIOBCKA: FCHG&HOFH‘IGCKI/Iﬁ, 6HH3HCI.[OBHI>1,
HHTOFCHGTH‘IGCKHﬁ, HOHy.HSIIII/IOHHO-CT&THCTHHCCKHﬁ, MOJIGKYJIﬂpHO-FGHCTH‘IGCKHﬁ.
COBpeMeHHOG OIpCaACIICHUC T'CHOTHIIA: IIOJIHOI'CHOMHOC CCKBCHHUPOBAHUC,

TeHOTUIHPOBaHKE, B TOM yucie ¢ nomoiisio [I1{P-ananu3a. HacnencrBennbie 3a0oseBanust
4yenoBeka. ['eHHbIe W XPOMOCOMHBIE OOJIe3HM 4YelnOBeKa. boJe3HH ¢ HacleACTBEHHOU
MPEAPACIIONO0KEHHOCThI0. 3HAUYEHNE MEIULIMHCKON F€HETUKU B MPEJOTBPALLECHUU U JICUEHUU
TeHETUYECKUX  3a0oNieBaHUN  4YelloBeKka. MeIuKO-TeHEeTHYeCKOe  KOHCYJIbTHPOBAHUE.
CrtBosioBbI€ KIIETKH. [IOHATHE «T€HETHYECKOro rpy3a». ITUYECKHE aCleKThl UCCIEI0BAHUN B
o0JacTu pelakTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (hakTOPHI MOBBINICHHOW YyBCTBUTEILHOCTH Y€IOBEKa K (U3NICCKOMY U
XMMHYECKOMY 3arpsi3HEHUIO OKpY’Karouled cpeabl. ['eHeTmyeckas mpeapacroyiOKEHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabnmuupl u cxemsl: «Kapuotumn denoBeka», «MeTobl U3yUeHUS TEHETHKN YEJIOBEKaY,
«["eneTnueckue 3a00eBaHUs YETOBEKAY.

IIpakTuyeckasi padora «CocTaBieHHUE U aHATU3 POJIOCIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTukanuus U ceiaekuus. 3apoKIeHHE CENeKUUU U aoMectukanuu. Yuenue H. 1.
BasunoBa o lleHTpax NpoOMCXOXKJIEHUS W MHOrooOpasusi KyJIbTypHbIX pacTeHuil. Poib
CEJICKIIMU B CO3/IaHUU COPTOB PacTeHUH M MOPOJ KUBOTHBIX. COpT, MOpojia, MTaMM. 3aKOH
TOMOJIOTMYECKUX PANIOB B HacliencTBeHHOW m3MeHunBocTu H. M. BaBumiioBa, ero 3HaueHue
JUTSI CEJIEKITMOHHOM PaOOTHI.

Metoabl  cenekiuMoHHOW  paboTbl.  MckyccTBeHHBIH — OTOOp:  MaccoBBIE U
WHIUBUAYAIbHBINA. DTambl KOMOMHAIIMOHHOW celeKuu. VcmpiTaHue MpOW3BOAMUTENEH IO
nmoToMcTBy. OTOOp MO TE€HOTUITY C TIOMOIIBIO OIEHKM (DEHOTHMAa MOTOMCTBA M OTOOp MO
reHoTuny ¢ nomosto aHanusa JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CENEKIIMOHHOW paloThl. PagmanuoHHBIA WU
XUMUYECKUA MyTareHe3 KaK WCTOYHUK MyTalluid y KyJbTYpHBIX (DOPM OpPTraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pPEAAKTUPOBAHUS W MeETOJA0B pekoMOmMHaHTHBIX JIHK s
MTOJIyYEHUSI UCXOTHOTO MaTepuaa JUisl CENEeKIHH.

[Tonydyenne mnonuIUIONA0B. BHyTpuBHIOBas ruOpuau3anus. biIM3kopoacTBEeHHOE
CKpellMBaHue, Wik MHOpuAUHT. HeponcTBeHHOE CKpelMBanue, i ayropuauar. I'ereposuc



u ero npuuuHbl. Mcmonb3oBaHue rerepos3uca B cenekuuu. OTmanéHHas ruOpuau3aius.
[Ipeononenune Oecruiofuss MEXKBUIOBBIX THOPUIOB. JlOCTHXKEHUS CeNeKIMH PAcTeHUH U
YKUBOTHBIX. «3€1E€Has pegontoOYUsL.

CoxpaHeHue U U3y4YeHUE TEHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U UX JTUKHUX
ponudeil IS CO3MaHUS HOBBIX COPTOB WU THOPHIIOB CEIHCKOXO3SHMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpaenexue 2eHemMudecKuUMu pecypcamil celbCKOX035AUCMEEHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 6 YENAX VAYUULeHUS CYWeCMmBYIOWUX U cO30aHus HOBbIX NOpOO,
JUHULL U KPOCCOB, 6 MOM 4UUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX
uccne0osanull, nepedosvix uoell U NepcneKmMuBHbLX MexHOI02ULL.

JdemoHcTpaumuu

[Hoptpetsr: H. . BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubpl u cxembl: «LIeHTpBI TPOUCXOXKAECHHS W MHOrooOpasus KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEJICTBEHHOW HM3MEHUYMBOCTHY», «METObI
cenekuumy, «OTmanéanas rudpuausanus», «Myrareses».

JlabopaTtopHasi pabGora «/3ydyeHne COpPTOB KyJIbTYpHBIX pACT€HUH U MOPOJI
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEIEKIIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUII».

IkceKypenst «OCHOBHBIE METO/IbI U IOCTHXKEHUS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHITUIO, INICMCHHYIO ()epMy, COPTOUCIIBITATSIIEHBIN yJ4aCTOK, B TCITMIHOE
X035HCTBO, B 1a0OPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0TUS M CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, UCTOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPTaHU3MBI, UX XapakTepucTuka. TpaaulinoHHas OHOTEXHOJOTHS: XJeOOoIledeHue,
MOJIyYeHHE KHUCIOMOJIOYHBIX TPOAYKTOB, BHHOJenHe. MUKpPOOHMOIOTHYECKUN CHHTE3.
OObekThl MUKpOOUONOTHYECKUX TexHOoNMorui. IlpomsBoiacTBo Oenka, aMHUHOKHCIOT H
BUTAMHHOB.

Co3manre TEXHOJOTHH W WHCTPYMEHTOB II€JICHANIPABICHHOTO UW3MEHEHUsS W
KOHCTPYUPOBAHUSI TE€HOMOB C UEIbI0 TOJYYEHUS OpPraHu3MOB W HUX KOMIIOHEHTOB,
coJiep KalrX HEe BCTPEUAIONIUECs B MPUPOJIe OMOCUHTETUUECKHUE MTYTH.

Kierounas nnxenepus. MeTonsl KyJlbTyphl KJIIETOK U TKAHEW PACTEHUM M KUBOTHBIX.
Kpuobanku. Comarndeckass THOpUAU3aIMS U coMaTudeckuii amOpuorenes. Mcnons3oBanue
raluiOuJI0B B CEIEKLUUHU pacTeHui. [lonyuenue monoxknioHanvHulx anmumen. Hcnonvzosanue
MOHOKNIOHANbHLIX U NOJUKIOHANbHLIX — awmumen 6  Meouyune.  VICKyccTBEHHOE
OIUIOJIOTBOPEHHE. PEKOHCTpYKLMs SWLEKIECTOK M KIOHHPOBAHUE JKHUBOTHBIX. Meton
TpaHCIUIAaHTAllMK  Siflep KIETOK. Texwonocuu  0300poénenus,  KyJIbmMUUpo8aHus U
MUKPOKTIOHANILHO20 PAZMHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas MWHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha |
koHcTpyupoBanue pexkomOuHauTHeIX JHK. Cozoanue mpanceennvix  opeanusmos.
JlocT>keHHsIT UM TEePCHEKTUBBI XPOMOCOMHOM W T€HHOM HWH)XEHEpUH. DKOJIOTHYECKUE HU
ATUYECKHE MPOOIEMBbI T€HHOW WHXKEHEPHUH.



Menunuackue OuorexHojoruu. IloctreHomuas uudpoBas Memununa. [ILP-
JMarHocTHKa. MeTaboJOMHBIN aHaIu3, TeHOLEHTPUYECKUI aHallu3 MPOTEeOMa YeJIOBEKa IS
OLICHKH COCTOSIHUSI €ro 370poBbsi. Mcnonab30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus
paka. 3D-OuowmmkeHepust i1 pa3pabOTKu (PYHIAMEHTATBHBIX OCHOB MEIHUIIMHCKHX
TEXHOJIOTHM, CO3JaHMsI KOMIUIEKCHBIX TKAaHEH COYETAHMEM TEXHOJOTHH TPEXMEPHOIO
OnonpuHTHUHTA U cKaQPOIAMHTA AJIs PEIICHUS 3a7a9 NEPCOHATU3UPOBAHHON MEIUIIHHEI.

Cozmanue BEKTOPHBIX BAaKIMH C IENbI0 00eCTieueHUs: KOMOMHUPOBAHHOW 3alIUTHl OT
Bo3Oyauteneii OPBU, ycraHoBiIeHHE MOJICKYJISPHBIX MEXaHH3MOB (DYHKIIMOHHPOBAHHUS
PHK-copepxamux BuUpyCcOB, BbI3BIBAIOIIUX 0CO00 oOmacHele 3a00JieBaHMs YeJOBeKa U
KUBOTHBIX.

JdeMoncTpamun

Tabmuupt u cxemsl: «Mcronap30BaHHE MHUKPOOPTaHU3MOB B  MPOMBIILICHHOM
MPOU3BOJICTBEY, «KileTrouHas nHxeHepus», «I eHHass HHXXEHEPUs.

JlabopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

I[pakTuyeckasi padora «[lonydyeHne MOIOYHOKUCITBIX TIPOTYKTOBY.

IkcKypeust «bUOTEeXHONIOTHS — BayKHEHIIIasi TPOU3BOUTENbHASL CHIIAa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE MTPOM3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaenue u pa3BuTHE 3BOJIONHOHHBIX NPeACTABJCHUNH B 0M0JI0THHI

OpomtornonHas Teopust Y. JlapBuHa. [Ipeanochiiku BO3HMKHOBEHHUS JAapBUHU3MA.
JKnsHp n HayuHas nesrenpbHOCTh Y. JlapBuHa.

JBuwxymue cuibl 3BoitouuMu BuaoB mo Y. JlapBuHy (BbICOKass MHTEHCHBHOCTh
pa3sMHOXEHHsT OpPraHU3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, OOpbOa 3a CyIeCTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunTteTndeckoil Teopun dBomtonuu (CTD). HelitpanbHas Teopus
sBostonui. COBpEMEHHas! HBOJIIOLMOHHAs OMOJIOrHs. 3HaYeHHE SBOJIIOLMOHHOW TEOpUHU B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JdemMoHcTpanuu

[Toptpertsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kriosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. [lImansraysen, J[x. Xonaenn, /1. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi nmpuposs! (o K. Jlunuer)», «JlecTHuna »KuBbIX
cymectB (mo Jlamapky)», «MexaHuzM (GOPMHPOBAHUS TNPHUCIIOCOONICHUH y pacTeHHid u
XKHUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku
Y. Hapsuna», «®opmbl 00pr0ObI 3a cymiecTBoBaHue», «lloponsl romy6eit», «MHoroobpasue
KyIbTYpHBIX (opM KamycTbl», «l[lopoabl nomamiHuX XUBOTHBIX», «Cxema oOpa3oBaHHs
HOBBIX BuAoB (mo Y. [lapBuny)», «Cxema COOTHOIIEHHUS IBMXKYIIMX CHJ 3BOJIOLUN,
«OCHOBHBIE TOJIOKEHNSI CHHTETHYECKOU TEOPUH 3BOJIFOLINI.

Tema 2. MUKpPO03BOJIIOLUS U €€ pe3y/IbTaThl

[Tomynsmus kak sjIeMeHTapHasl equHuLa 3BOoNoNUH. COBpEMEHHBIE METOJbI OLICHKU
TEHETHYECKOT0 pa3HO00pa3us U CTPYKTYpPHI MOMysauuil. MI3mMeHenne reHogoHaa monyisiinum



KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJICHUE. 3aKOH reHeThuyeckoro paBHosecust . Xapau,
B. Baitn6epra.

DOnemeHTapHble (DAKTOPHI (IBHUKYIIUE CHUIIBI) 3BOJIOUMU. MYTAIlMOHHBIM IpoLecc.
KomOunaTtuBHas m3MeHUMBOCTh. [Ipeii reHoB — cirydailiHble HEHAIPaBJICHHbIC U3MEHEHHUS
4acTOT ajuiesield B monmynsiusx. DPdekT ocHoBatens. Dpgexm OYmuLiouH020 20PAbIUKA.
CHuoiceHue eenemuuecko2o pasHooobpasus: npuyunsl u cieocmeus. llposenenue s¢hgpexma
Opetiha 2enos 8 Oorvbwux u manvlx nonyrayusx. Murpanund. W305msmust MOMyYIsIui:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OMOIOrndYecKas (penpoyKTUBHAS ).

EctectBennblii oTO0Op — Hampaisomuil ¢akrop 3Boionud. OOopMbl €CTECTBEHHOTO
otOopa: IBWKYIINH, CTAOUIU3UPYIONTNH, pa3phIBalOIKK (qU3pynTHBHBEIN). [TomoBoi oTOop.
Bo3HUKHOBEHNE U 3BOJIOLHUS COLIUATBLHOTO MTOBEACHUS )KUBOTHBIX.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK Pe3yiIbTaT MUKPOIBOIIOIHMK. BO3HHKHOBEHHE
npucrocobiennii 'y  opraHu3smMoB. Apomopdo3pl  u  mauoamanrtanmu.  lIpumepsr
MPUCIIOCOOTICHUH Y OpraHu3MOB: Mopdosorndeckue, (GpU3HOIOTHYecKre, OMOXMMHYECKHE,
noBefieHUecKue. OTHOCUTETBHOCTH MMPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykrypa. Bumoobpa3oBaHue kak pe3yabTaT MUKPOIBOIIOLIUU.
W3omsmus — ximroueBoit daktop BupooOpasoBanus. [lytn u crmocoObl BHIOOOpa30OBaHMS:
ailyonarpuieckoe (reorpaduyueckoe), CUMIATPUUYECKOE (IPKOJIOTMUYECKOE), «MTHOBEHHOE)»
(monumnonan3anus, rudbpuansanus). JIuTeabHOCTh BOTIOIMOHHBIX MTPOILIECCOB.

MexaHu3mbl (OPMHUPOBAHUST OHOJIOTUIECKOTO pa3HO00pa3usl.

Ponb 3BOMIOIMOHHON OuHoOJOrMUM B pa3padOTKE HAayuHbIX METOJOB COXPaHEHUs
O6uropa3zHooOpa3zusi. MUKPOIBOIIONUS U KOIBOJIIOLMS MMapa3uTOB U UX X035€B. MeXxaHU3MbI
(hopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuupel u cxembl: «MyTalOHHasE MU3MEHUYUBOCTHY», «[lomymsiMOHHAs CTPYKTypa
Buga», «Cxema mposiBIeHUs 3akoHa Xapau—BaiiHOepray», «/[Buxyiiue Cuibl 3BOTIOLHUNY,
«Kojoruyeckas M30JALMs MOMyIAUuid ceBaHCKoM ¢openn», «l['eorpaduueckas M30JALUSA
JUCTBEHHUIIBI CHOMPCKOM W JIMCTBEHHHIBI Jaypckoi», «[lomynsiuoHHBIE BOJHBI
YHCJICHHOCTH XWIHUKOB M JKepTB», «CXxeMa JeCTBUS eCTeCTBEHHOro 0TOopay, «Popmbl
00prOBI 3a cyllecTBOBaHUE», «MHIyCTpUanbHBIA MenaHu3M», <«OKuBble HCKOMaeMbIe»,
«[ToxkpoBHUTENBCTBEHHAs! OKpacka >KMBOTHBIX», «lIpemymnpexnaromas okpacka »KHUBOTHBIX),
«DU3NONOTHYECKUE  aJanTaluny, «[TpucnocobaeHHOCTD OpPraHu3MOB U eé
OTHOCHUTENLHOCTHY, «Kpurepuu Buma», «Bunbl-nBoiHukn», «CTpyKTypa BUJa B MPUPOIEY,
«Crniocobsl  BHI00Opa3oBaHusa», «l'eorpadguueckoe BUA00OpazoBaHHE TPEX  BUAOB
JaHJBIIIeH», «DKOJIOrHYecKoe BUI000pa30oBaHne BUOB CUHUI, «[1oUIIIONABI pacTeHUI»,
«KamycTHO-peieuHbIi THOPUTY.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMN HACEKOMBIX, Uydelia ITHI] U 3Bepel ¢
MPUMEPaMHU Pa3IIMYHBIX MIPUCIIOCOOJICHHIA, Yydelia ITHII ¥ 3Bepeil pa3HbIX BHIOB, TrepOapun
pacTeHui OIM3KUX BHUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas padora «BpIsiBIIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUAAY.



JlabopaTtopnas padora «lIpucrnocobneHruss OpraHu3MOB W HMX OTHOCHTEIIbHAS
11€JIeCO00Pa3HOCTh.

JlabopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. MakpoaBosonust 4 eé pe3yJibTaThl

Metoapl u3ydeHuss MakpolsBositouuu. [lameoHTonoruueckue MeTOAbl U3YUYEHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduyeckue metoasl u3ydeHus sBomtonuu. CpaBHeHue ¢Giopbl u (ayHbI
MaTEepUKOB U 0cTpoBOB. buoreorpaduyeckue odnacti 3emiau. BUabl-3HIEMUKN U PETUKTHL.

OMOpHOJIOrMYECKHE U CPABHUTEIBHO-MOP(OJOTMYECKUe  METOAbl  HU3Y4EHUs
9BOJIIOLIMH. | 'eHeTMYeCKHe MEXaHNU3MbI DBOIIOLUM OHTOI€HE3a U MOSABICHHS YBOJIIOLIMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbl. PylMMeHTapHbIE OpraHbl U aTaBU3MBI.
MonekynsipHO-TEeHETUUECKHE, OMOXMMHYECKME W MaTeMaTHUYeCKUe METOJbl H3y4YeHUS
sBoonuK. ['omosnornunbie reHsl. COBpEMEHHBIE METOIBl MOCTPOCHUS (DHUIIOTEHETHYECKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOLMSI TEHOMOB.

OOmume 3aKOHOMEPHOCTH (MpaBwWiia) OHBONKOIUHU. [Ipunyun cmenvl  BYHKYULL.
Heo6patumocTs 3BotoLMU. AanTuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB YBOJIIOLUH.

JdeMoHcTpamun

[Toptpetsr: K. M. bap, A. O. KoBanieBckuit, @. Mroiuiep, J. ['ekkenb.

Tabmuupr u  cxembl: «DUIOrEHETHYECKUH DS JIOWIAAN», «APXEONTEPUKCY,
«3Bepo3yOnie  smieprl», «Creronedansry, «Punnodure», «CeMeHHBIE MAaOPOTHUKNY,
«buoreorpaduueckue 30HbI 3emin», «lpeid KoHTUHEHTOB», «Pemuktb», «HauanbHble
CTaJud HMOPUOHAIILHOTO PpA3BUTHUSI IMO3BOHOYHBIX JKMBOTHBIX», «l'OMOJIOTHYHBIE W
aQHAJIOTUYHBIE OpPTraHbl», «PyTUMEHTHI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YEIOBEKA U
HIMMITaH3e», «[ TaBHbIE HANIPaBIIEHUs 3BOJIIOLUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJTIOLIUNY.

OO6opynoBaHue: KOJUIEKLUH, TrepOapuu, MyISDKH MCKOMAeMbIX OCTaTKOB OPraHHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BuTHe )KM3HH Ha 3emJie

HayuHble runoTte3bl MpOMCXOXACHUS >KU3HM Ha 3emiie. AOMOTeHe3 M IMaHCHEPMHUS.
JloHayuHble MPEACTABIECHUS O 3apOXKIACHUM KU3HU (KpealuoHu3M). ['umore3a mocTossHHOro
CaMO03apoKJeHNs XM3HU M e€ omnpoBepxkeHue onsitamu P. Pemu, JI. Crnamnannanu, JI.
[Tactepa. [IporcxoxaeHue KU3HU U acTPOOUOIIOTHSL.

OcHOBHBIE JTambl HeopraHudeckoil spomronmu. [lnanerapnas (reosoruyeckas)
HBOJIONUSA. XHUMHYECKash HBOJIONMSA. AOHOreHHBIH CHHTE3 OpPraHMYeCKHX BEIIECTB U3
Heopranndeckux. OneiT C. Munnepa u I'. FOpu. O6pazoBanue noJmmMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A. M. Onapuna, runore3a nepBuyHoro OynpoHa [[x. XonneiiHa,
reHetudeckas rumnote3a [. Mémnepa. Pubo3umer (T. Yek) m rumoreza «vupa PHK» V.
I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hcropus 3emmm m metonbl €€ u3ydeHus. Vckomaemble OpraHWYECKHE OCTATKH.
I'eoxpononorust u e€ wMeroasl. OTHocUTeNbHAasE W aOCONIOTHAs T'€OXPOHOJIOTHS.
I'eoxpoHonornyeckast mKasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.



HavanbHple sTanbl opraHudeckoi 3Bosionuu. llosiBneHMe M 3BOMOLMS NEPBBIX
KJIETOK. OBoiouus Merabonu3zMa. Bo3HukHOBeHHE MepBbIX 3KocucTeM. (COBpeMEHHbIE
MUKpOOHbIE OHMOIUIEHKM KakK aHajor MepBeIXx Ha 3emie coobmiectB. CTpOMaTOIUTHL.
IIpokapuoTHI U 3YKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHIE BUPYCOB.
[IpoucxoxaeHrue MHOTOKJIETOYHBIX OpraHU3MOB. DBO3HHMKHOBEHHE OCHOBHBIX TpYII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHoBHbIE 3Tanbl 3BOJIONUHU BhICIIUX pacTeHHil. OCHOBHBIE apoMop(h03bl PacTEHUH.
Beixon pacrenunii Ha cymy. [losBieHHe CHOpPOBBIX pPAacTEHHM M 3aBOCBAHME MMH CYIILH.
Cemennble pacteHus. [IponcxoxneHne IBETKOBBIX paCTEHUN.

OcHOBHBIE 3Tambl IBOJIOLUU KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpwuiickuii B3phIB — TIOSBICHHE COBPEMEHHBIX THUIOB. llepBbie
XOpAOBbIe KUBOTHBIE. JKU3Hb B BoJe. DBOIIOLUS MO3BOHOUHBIX. [Iponcxoxaenue ampuduit
u pentwini. [IpoucxoxaeHne MICKOMUTAIMUX ¥ NTHIl. [[puHIMI KirodeBoro apomopdo3sa.
OcBoenne 6ecri03BOHOYHBIMH U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M NEpPUOJAM: apXeil, MPOTEpO30H, MajIeo30il,
Me3030H, KaiftHo30i. OOIas XapakTepuCTHKa KIMMaTa M TEO0JOTHYECKHUX IPOIIECCOB.
[losiBeHne W paclBET XapaKTePHBIX OPraHW3MOB. YTJIe00pa3oBaHHME: €ro YCIOBUS U
BIIUSTHUE HA ra30BBIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHSI — SKOJIOIMUECKUE KPU3UCHI Npouioro. IpuunHsl U cieacTsus
MaccoBbIX BIMUpaHHil. COBpEMEHHBIN 3KOJIOTUYECKUI KPU3HUC, ero ocodeHHoctu. [Ipodbnema
COXpaHeHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpemeHHass cucTeMa opraHudeckoro wmupa. IIpuHnmnel — kinaccugukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIITBI OPraHU3MOB.

JdemoncTpanuu

[Hoptpersr: @. Peau, JI. Cnamnanuanu, JI. Ilactep, M. . Meunukos, A. Y. Onapus,
Jbx. Xongeiin, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. [lactepa mo
W3Y4YEHHUIO CaMO3apoxaeHus xkusHu», «Cxema ombita C. Mwusepa, I'. FOpu», «Otambl
HEOpraHUYecKol HBoouun», «l'eoXpoHonoruueckas Mmkangay, «HauvanbHble 3Tamnbl
OpraHWYEeCKON HBOMIOIUNY», «Cxema oO0pa30BaHMs DJYKApUOT MYTEM CHMOHOTEHE3ay,
«Cucrema xuBOM Tipupoasl», «CTpoeHue BuUpyca», «Apomop]o3sl  pacTeHUI»,
«PunnopuTe», «OTHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCINY», «MXu»,
«ITanopotHukn», «l oloceMeHHbIE pacTeHus», «OpraHbl IIBETKOBBIX pacTeHMil», «Cxema
pa3BUTHUS  JKUBOTHOTO  MHpa»,  «ApoMOpdo3bl  KUBOTHBIX), «IIpocTreitmmey,
«Kumeunononoctasiey, «Ilnockue uepBuy», «Unenucronorue», «PuiOb», «3eMHOBOTHBICY,
«[IpecMmbikatomuecs», «lItuupy, «Mnekonuratomuey, «PazBuTue )KU3HU B apXEHUCKON 3pey,
«Pa3BuTHE XU3HM B MPOTEPO30MCKOW 3pe», «Pa3BuTHe XU3HH B MAJCO30MCKON 3pey,
«Pa3BuTHEe KW3HM B ME3030MCKOW 3pe», «Pa3BuTMe XKU3HM B KaWHO30HMCKOW 3pey,
«CoBpeMeHHas cCTeMa OPraHMYeCKOT0 MUPay.

O6opynoBanue: repbapul pacTeHUI pPA3IUYHBIX OTIENIOB, KOJUIEKIIUA HACEKOMBIX,
BJIQXKHBIE TIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH UIJIOKOXKHUX, CKEJIEThI



IIO3BOHOYHBIX JXMBOTHBIX, Yydella NTUL U 3BEpeH, KOJUIEKIUU OKAaMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISIKA OPraHUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas jsadoparopHas padora «MogenupoBanue onbiToB Muiepa—tOpu mo
M3YyYEHHUIO a0MOTEeHHOTO CHHTE3a OPraHMYEeCKHX COSMHEHHI B IEPBUYHON aTMochepe».

JlabopaTopHasi padora «/I3yuyeHue M OmNMCaHHWE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuuyeckas padora «/3yueHne OCOOCHHOCTEH CTPOEHUS PACTCHHU pPa3HBIX
OTJIEJIOBY.

IIpakTuyeckasi padora «l3ydyeHue o0COOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AHTPOIIOTeHe3

Paspgens! u 3anaun anTponosiornv. MeToasl aHTPONOJIOTHH.

CraHoBJIEHHE NPEJCTABICHUN O IMPOUCXO0K/ICHUH YEJIOBEKA. Peluruno3nslie BO33peHusl.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBo uenoBeka C KUBOTHBIMH. CHCTEMAaTHYeCKOE IIOJIOKEHUE YEJIOBEKa.
CBujerenbcTBa CXOACTBA YEJIOBEKA C JKMBOTHBIMU: CPAaBHUTEIbHO-MOP(QOIOrHUECKHUE,
sMOpHOIoruyeckue, (HhU3noIoro-0MoXuMuYeckue, nopefeHyeckue. OTIMYMS 4YeloBeKa OT
KUBOTHBIX. [IpAMOXOXIEHME M KOMIUIEKC CBS3aHHBIX C HUM IpHU3HAKoB. Paseurtue
TOJIOBHOI'O MO3I'a U BTOPOM CUTHAJIBHOM CHCTEMBI.

HBwxkynme cuibl  ((pakTopbl) aHTpomoreHesa: OWOJIOTMYECKHE, COLMAIBHEIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoOBHbIE  CcTaguu  aHTponoreHesa. PaHHue 4enoBeKOOOpa3Hble  00E3bSHBI
(IpOKOHCYINBI) U paHHUE TOHTHABI — 00IKEe MPEIKH YeI0BEKOOOpa3HbIX 00€3bsiH U JIIOJEH.
ABCTpaJIONUTEKN — JIBYHOTHME NPEAKHA JroJeh. YenoBEeK yMenblil, MEpBbIE WU3TOTOBICHUS
opyauii Tpyna. UenoBek HpsSMOXOISAIIMHA M TEpBBIN BBIXOJ Jrojed 3a mpenenbl AQpUKH.
YenoBek reiaensOeprckuii — oOLMA NpeoK HeaHJepTalbCKOTO YesloBeKa M YelloBeKa
pazymHOro. YenoBek HeaHIEPTalIbCKUM KakK BHJ JIIOJEH XOJIOAHOIO Kiaumara. YernoBek
pa3syMHBII COBPEMEHHOIO THUIIA, [EHUCOBCKUI YEJIOBEK, OCBOECHHE KOHTHHEHTOB 3a
npeaenamu Adpuku. [laneoreneTnka u magreoreHOMHUKA.

DBOJIOIUS COBPEMEHHOTO 4esioBeKa. EcTecTBEeHHBI OTOOP B MOMYJSALUAX YEIOBEKA.
MyTtannoHHsIi mpouecc U noaumMopdusm. IlonynsuoHHbIE BOJIHBI, Ipei( TeHOB, MUTpaIHs
1 «3¢h(}eKT ocHOBATENA» B MOMYJSAIUAX COBPEMEHHOI'O YEJIOBEKa.

Yenoseueckue packl. [lonstre o pace. bonbine packl: eBponeouaHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (IKBaTOpHANIbHAS), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCKast). Bpems
U IYTH pacceleHus uenoBeka N0 IutaHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3Ma. [IpHcrocOOJeHHOCTh 4YelloBeKa K Ppa3HbIM  YCIOBHUSAM
OKpy:Xarolen cpefbl. BiusiHue reorpaduueckoil cpenpl u apeiida reHoB Ha MOPOJIOTHIO U
(hU3HMOIOTHIO YeT0BeKa.

MexauciunianHapabie  METOAbl B (DU3WYECKON (OMOIOTHYECKOI) aHTPOTOJIOTHH.
OBOJIFOLIMOHHASL ~ QHTPOIIOJIOTUS M MAJCOAHTPOIOJIOTUS  YEJTOBEYECKHUX  MOMYJISALHMN.
buocounanpHple  HCClEAOBaHMA NPUPOABI  dYeloBeKa. lccinemoBaHue — KO3BOJIOLUU
OMOJIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.



JdemoHcTpauuu

[Toptpetsr: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiplt U cxembl: «MeToIbl aHTPOIOJIOTUNY», «[ OMIOBHOW MO3r 4YelOBEKay,
«YenoBekooOpazHble 00€3bsIHBIY, «CKENeT YeloBeKa U CKeJeT MUMIaH3e», «PyauMeHTs! u
aTaBU3MbI», «JIBHXKYIIME CHUJIBI AHTPOIOreHe3a», «OBOJIOIMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasionuTek», «4HemoBek ymensli», «HenoBeKk NPIMOXOAAIIMID, «JleHUCOBCKUM
yenoBek» «Heannepranbupl», «KpoManboHIB», «lIpeaku yenoBeka», «ITalbl 3BOIHOLUU
YyesoBeKay, «Packl uenoBekay.

O6opynoBaHue: MyJSOKH OKaMEHENIOCTeH, MIpeIMeTOB MaTepUaabHOW KYJIbTYpbI
MPEAKOB uenoBeka, penponykuuu (pororpaduu) KapTuH ¢ MHGPOJIOTHYCCKUMU H
OUOJIEHCKUMHU CIOKETaMU MPOHUCXOXKICHUS uenoBeka, ¢ororpaduu HaXOJO0K HCKOMaeMbIX
OCTaTKOB YEJIOBEKAa, CKEJIET YelOBEKa, MOJEIb 4Yeperna 4YeloBeKa U uepena IIMMIIaH3e,
MO/I€Tb KUCTH Y€JI0BEKa U KMCTU IMIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

JlaGopaTtopnas paGora «/3ydeHHe OCOOCHHOCTEH CTPOCHHS CKeJleTa YeJIOBeKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM).

IIpakTHyeckasi padora «/3yueHne sKOJIOTMYECKUX aJanTaluil YeIOBEKay.

Tema 6. OJxosormss — Hayka O B3aMMOOTHOLICHHSX OPraHU3MOB H
HAIOPTraHU3MEHHBIX CHCTEM € OKpY Kaloulel cpeaoi

3apoxxaeHue W pa3BuTHe 3kojoruu B Tpynax A. I'ymGonbnara, K. @. Pynse, H. A.
CesepuioBa, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3agaun sxosnoruu. CBsizb
9KOJIOTMHU C APYTUMHU HayKaMH.

Metoas! skosoruu. [lonesbie HaOMIOAEHNS. DKCIEPUMEHTHI B 3KOJIOTUU: IPUPOIHBIE U
naboparopuble. MogenupoBaHie B OKOJIOTMM. MOHUTOPUHT  OKpY)KAIOIIEH Cpeabl:
JIOKQJIbHBIN, pErMOHAJIbHBIN U IN100aTbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUM JUISl 4EJIOBEKA. DKOJIOTHUECKOE MUPOBO33PEHUE KaK
OCHOBa CBSI3€M uenoBeyecTBa C NpUPOAoH. POpMHUPOBAHUE HKOJIOTMUYECKOW KYIbTYpBl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['exkkens, A. Tencnu, B.
H. Cyxaués.

Tabmuuer #u cxeMmbl: «Pasmgennl  skomorum», «Mertoansl dkojorumy», «Cxema
MOHHUTOPHHTA OKPYKAIOIIEH CPebD».

JlabopaTopHasi padora «/3ydeHre METO10B IKOJIOTUYECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmsl u cpea o0UTAHUSA

Okonorndyeckue (GakTopsl M 3aKOHOMEpHOCTHM uX jelctBusa. Kiaccuduxanms
HKOJIOTHYECKUX  (akTopoB: alOmoTWyeckue, OHOTHUECKUE, aHTpororeHHsle. OOmme
3aKOHOMEPHOCTH JIeUCTBUS dKonorudeckux ¢akropos. [Ipasmiio munumyma (K. [lnpenrens,
10. JIn6ux). TonepanTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnyeckue ¢aktopbl. CBeT Kak d3kojorndyeckuil ¢akrop. JleiicTBue pa3HBIX
Y4acCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYMIbl PACTEHUH U
YKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUTHaJIbHAs pOjb cBeTa. POTONEPUOANU3M.



Temneparypa kak skosiorndeckuil akrop. JleficTBue TemiepaTypbl Ha OpPraHU3MBIL.
[lolikunorepMHble M TOMOHOTEpMHBIE OpPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

Brnaxxnocts kak skonorundeckuii paxrop. [Ipucnocobnenus pacTeHu K MOAAEPKAHHUIO
BogHOro Oananca. Kmaccudukamnmsi pacTeHwid 1Mo OTHOMIEHUIO K Boje. [IpucmocobneHus
YKUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOAHAs, HA3€MHO-BO3YIIHAs, TOUYBEHHAs!, TITyOUHHAs
[IOJIIOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XUMUYECKHEe OCOOCHHOCTU cpeJl OOUTaHUs
opranu3MoB. IIpucnoco0i1eHns opraHu3MoB K KU3HHU B pa3HbIX cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHME pUTMBL. CyTOYHBIE U TOAMYHBIE
putMbl. [Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN XKU3HH.

XKuznennsie popmbl oprann3moB. [lorsTue o xxu3HeHHOH Popme. KuzHeHHBIE POPMBI
pacTeHMii: J1epeBbsl, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE TPAaBBI.
XKuznennpie (GOpMBI KHUBOTHBIX: THAPOOHMOHTHI, T€OOHOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buornueckue Qakroppl. Buapsl OuOTHMUECKMX B3aMMOJEHCTBUH: KOHKYpEHLHS,
XMIIHUYECTBO, cuMOMO3 u ero Qopmbl. [lapasutusM, Koomepauusi, MyTYyalu3M,
KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxyieOHH4YecTBO). Herpoduueckue B3zaumoneicrBus
(Tonmmueckue, (opuueckue, Gabpuueckue). 3HaYCHHE OMOTUYECKUX B3aMMOICHCTBHM ISt
CYLIECTBOBAHMSI OPraHU3MOB B cpejie oouTanusl. [IpMHIMI KOHKYPEHTHOTO UCKIFOUEHHUS.

JdemMoHcTpanuu

Tabmumer  u cxeMmbl:  «OKonoruueckue  ¢akropbl», «CBETOBOM  CHEKTpPY,
«DKOJIOTUYECKUE TPYyNNbl KUBOTHBIX [0 OTHOLIEHUIO K CBeTy», «TenaokpoBHbIE
AKHUBOTHBIEY, «XO0JIOAHOKPOBHBIE )KMBOTHBIE», «DU3NOIIOTHYECKUE aJlalTAl[UN >KUBOTHBIXY,
«Cpenpl  oOuTaHMsl OpraHuzMoB», «buonornueckue puTMbl», <«Ku3HeHHbIE (HOpPMBI
pacteHuil», «OKu3HeHHbIE (OPMBI KUBOTHBIX», «DKOCHCTEMA LIMPOKOJIMCTBEHHOIO JIECay,
«JKkocucTeMa XBOWHOro neca», «llenum nwuranusay», «XumHudectsoy, «llapazutuzm»,
«Konkypenmusy, «Cumonosy», «KommeHcanuzm.

ObopynoBanue: repOapuu pacTeHUN W JKUBOTHBIX, MPUCIIOCOOJIEHHBIX K BIIHSHUIO
pPa3IMYHBIX HKOJIOTMYECKUX (aKTOpoB, repOapuu CBETOJNIOOUBBIX, TEHEMOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOIIOOMBBIE, TEHENIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repbdapuum M KOJUIEKIIMH TEIUIOIIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYHBBIX
pacTeHuil, dydena MNTUI] M 3Bepeil, repbapuM pacTeHW, OTHOCALIMXCS K Trurpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYI, KOJUIEKIIMU XHBOTHBIX,
OOUTAIONIUX B Pa3HBIX Cpeax, repdapuu M KOJUIEKIIUU PACTEHUH U )KUBOTHBIX, 00J1a1al0THX
yepTaMyd NPUCHOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBHM JXU3HH, repbapuu u
KOJUIEKIIUM PACTEHUH M KMUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJJIEKIIUU >KMBOTHBIX,
YYacCTBYIOUIUX B Pa3IMYHbIX OMOTHYECKUX B3aUMOAECHCTBUSIX.

JlabopaTopHasi padora «BbIssBICHHE NPUCTIOCOOIICHUM OPraHU3MOB K BIUSHUIO
CBETa».

JlaGopaTtopHas paGora «BblsiBIeHHE NPHUCIOCOOIEHUI OPraHU3MOB K BIMSHUIO
TEMIEPATYPBI».



JlaGopaTopHasi pa6oTra «AHAaTOMHUYECKHE OCOOEHHOCTH PACTECHUH M3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. JkoJiorusi BUA0B U MOIYJIS U

DKOJIOTUYECKHE XapaKTEepPUCTUKH Tomymsauuu. [lomynsmus kak Ouoiorudeckas
cucrema. Poinb HEOTHOPOIHOCTH Ccpenbl, GU3NUYECKUX OaphepoB U OCOOCHHOCTEH OMOJIOTUHU
BHUJIOB B (JOPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI Monysiuii. OCHOBHBIE ITOKa3aTeIn
MONYJISILIMKM: YHUCIEHHOCTh, TUIOTHOCTh, BO3pAacTHas M IOJIOBas CTPYKTYypa, POKIAEMOCTD,
MIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSL.

DKojoruueckasi CTpykTypa nonyiasuuu. OLeHKa YUCICHHOCTH Monyisuu. JlunamMmuka
nonymsinuu U e€ peryisanus. buoTuueckuil moreHuMan nonyasuud. MoneaupoBaHUe
OUHAMHUKU monynsnud. KpuBble pocTa YUCIEHHOCTH momyisinuu. KpuBble BbIKHBaHHS.
Perynsmusi 4uCIIGHHOCTH TOIMYJISAIHNA: POJib (AKTOPOB, 3aBUCSIIUX W HE 3aBUCSIIMX OT
IJIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BuaoB (I- u K-ctparerun).

[Tonatne 00 »KoJOTMUYECKOW HHUIIE BHIA. MectooOuTanue. MHOromepHas MOJENb
skoJsiornyecko Humm k.M. XatunHcona. Pazmepsl skonornyeckoit Humu. [loTeHunanbHas
U peaan30BaHHAas HUIIIY.

Bun kak cucrema momynsiuil. Apeanbl BUIOB. BUabl U UX JKU3HEHHBIE CTpaTerHu.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUS M MUTPAlUN JKUBOTHBIX. buonoruueckue HWHBa3UU
qy>KEPOJIHBIX BUIOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XatunHCOH.

Tabmuubpl W CXEMBI: «DKOJIOTUYECKHUE  XAPAKTEPUCTUKH  TIOMYJISIIUNY,
«IIpocTpaHCTBEHHAss CTPYKTypa TONyasuuu», «Bo3pacTHble NHUPaAMUIBI OIS,
«CKOpOCTh 3acelieHHs] TOBEPXHOCTH 3€MJIM pa3IMYHBIMU OpraHu3sMamMm», «Mojenb
skonorundeckoit Hummu Jx. M. XaTuuHcoHay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU JKUBOTHBIX.

JlaGopaTopnas pa6ora «[IpucmnocoOieHus ceMsSH paCTeHU K paCCENCHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHe CHCTEMbI.

CooOmiectBa opranu3MoB. broreHo3 u ero cTpykrypa. CBA3u MeXAy OpraHu3Mamu B
OuoLeHo3se.

Okocuctema kak oTkpbitasg cuctema (A. k. Tencnu). @yHKUHOHaIbHBbIE OJOKH
OpPraHU3MOB B DKOCHCTEME: MPOIYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckrue ypoBHHU.
Tpodudeckue nenu u cetu. AbnoTrdeckue 610k SKOocUcTeM. [10UBBI U MITBI B IKOCHCTEMAX.
KpyroBopor BeliecTB 1 MOTOK SHEPTHH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM »HKOCUCTEMBbl. buoMacca u mnpoaykuus. DKOJIOTHYECKUE
MUPaMUJIBI YrCcesl, OMOMACChl M SHEPTHH.

Junamuxa  skocucmem.  Kamacmpoguueckue — nepecmpotixu.  Daykmyayuu.
HampaBnennbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIecCHH. [lepBUYHBIE M BTOpPHYHBIE
CYKIIECCHUH W WX TPUYMHBI. AHTPOIMOTCHHBIC BO3JICUCTBHS Ha CyKIlecCuu. KimMakcHoe
coobmrecTBo. bruopazHooOpa3ue U MOTHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTONYHMBOCTH
co0O0IIeCTB.



[Ipupoanbie 3KOCUCTEMBI. DKocucmemsl 03€p U peK. IKOCUCeMbl MOpell U OKeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbvlHb.

AHTpPOIIOTEHHBIE HAKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Pazmuums mexay
AHTPOIIOTEHHBIMH U PUPOJAHBIMH SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'oponckas ¢iopa u
¢dayna. CunanTponuzanusi ropoackoil (aynbsl. buomornueckoe  X03IHCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUN OpPraHU3MOB B
aKocucTeMax. Ponb kackaonozo spgexma u 6udo6-30upuxamopos (Kinouesvbix 6udos) 8
@yurkyuonuposanuu oxocucmem. llepeHOC HHEPruM U BEUIECTB MEXIY CMEXKHBIMU
9KOCUCTEMaMU. YCTOMYUBOCTh OPTraHMW3MOB, MOMYJSIIUH M JKOCHCTEM B YCIOBHUSAX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JAECHCTBUM.

Mexanuzmol  6030elicmeusi  3a2pA3HEHULl  PA3SHBLIX MUN08 HA CYOOP2aAHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeToa0I0rusl MOHUTOPHHIA €CTECTBEHHBIX
Y aHTPOTIOTEHHBIX SKOCUCTEM.

JdeMoHcTpamun

[Toptpert: A. Ix. Tencnu.

Tabmumper 1 cxembl: «CTpykTypa OHOIEHO3a», «IKOCHUCTEMa HIMPOKOIUCTBEHHOTO
meca», «IJKOocHCTeMa XBOHHOTO Jecay, «DyHKIMOHAIBHBIE TPYNIBl OpPraHU3MOB B
skocucreme», «KpyroBopor BemectB B 3kocucteMe», «llemm nuranus (mactrOuiHas,
NETpUTHAs)», «IKOJOTUUECKas] TUPaMHIa Ynuce», « IKOJIOTHYeCKasi MupaMuia OMoMacchy,
«IKojoruyeckas mupamuaa sHepruny, «OopazoBanue 0onota», «l[lepBuuHas CykKieccus»,
«BoccranoBnenue sieca nocie noxapa», «KocucreMa ozepay, «ArpoueHos», «Kpyrosopot
BEIIECTB M ITOTOK YHEPTUU B arporieHos3ey, «IIpumepsl ypOoskocucTem».

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesa NTHIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBAPUYM KaK MOJEIb YKOCUCTEMBI.

IIpakTnueckas padora «3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlabopaTtopnass  pabGora  «/3ydyenme  pasHoOOpa3usi  MEJIKUX  TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAX.

IKCKypenst «IKCKypcHsl B THIIMYHBIN OnoreoreHos (B 1yOpaBy, Oepe3HsK, elIbHUK, Ha
CYXOJIOJBHBIN WJIM IOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

JKCKYpeust «IKCKYpCHs B arpOdKOCUCTEMY (Ha TOJI€ WM B TEINTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmiennanerapras 060s04ka 3eMIIH, I71€ CYIIECTBYET UM CYIIECTBOBaIa
®u3Hb. PaszButhe mnpeacraBineHuii o Ouochepe B Tpymax . 3iocca. Yuenue B. .
Bepuanckoro o 6uoctepe. Obmactu 6uochepsr u e€ cocras. Kupoe BemecTBo 6nocheps u
€ro (pyHKIIHH.

3aKOHOMEPHOCTH  cyliecTBoBaHMsl Ouocdepbl. OcobeHHocTH  OHochepsl  Kak
ri106anpHOM sKocucTeMbl. J[nHaMu4yeckoe paBHOBecHe B Ouocdepe. KpyroBopoTs! BemiecTB u
OHMOreoXuMHUYECKUE LUKJIBI (yriaepoja, a3oTa). PuTMu4HoCTh siBeHuit B Ouocdepe.



3onanbHOCTh OWocdeprl. [lonstTue o Owome. OcCHOBHbIE OHMOMBI CYIIW: TYHIpAa,
XBOMHBIE Jleca, CMEIIAHHBIE W IIMPOKOJUCTBEHHBIC Jeca, CTENH, CaBaHHbI, IYCTHIHHU,
TPOIUYECKUE JIeca, BBICOKOTOPbsl. KilmMaT, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIHS >XUBBIX CHCTEM, OIEHKa WX PECYPCHOTO IOTEHIHAaIa H
OouocepHbIX QYHKIHUIA.

JdemMoHcTpanuu

[Toptpetsl: B. U. Bepnazackuii, 3. 3rocc.

Tabmuupt u cxembl: «l'eochepbr 3emmm», «KpyroBopor aszora B HIPHPOICH,
«Kpyrosopot yrnepona B mpupoae», «KpyroBopor kucinopoga B npupoze», «Kpyrosopor
BOJBI B mpupoze», «OcHOBHbIE OMoMbI cyminy, «Knumatnueckue nosica 3emiamn», «TyHapay,
«Taitray, «Cwmemannbii Jsecy», «lllupokosucTBeHHbId Jiecy, «Crenby», «CaBaHHaAY,
«IIycTeiHsay, «TponruecKuil gecy.

O6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUY KHUBOTHBIX.

Tema 11. Yest0oBeKk M OKpYyKalolas cpeaa

DKOJIOTHYECKUE KpU3HChl M UX TNpUYUHBL. BozaeiicTBue dyernoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOUM cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymienne noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpOINIOTEHHOE BO3/CWCTBUE HAa PACTUTENbHBIM W KHUBOTHBIA Mmup. OxpaHa
pPacCTUTENBHOTO M >KMBOTHOTO MHpa. OCHOBHBIE MPHUHIMIIBI OXpaHbl MpHUPOAbl. KpacHbie
kauru. Oco0o oxpassiemble npuponnbie Teppuropuu (OOIIT). boranuueckue caapl u
300JIOTUYECKUE TTapKH.

OcCHOBHBIE TPUHIHUIBI  YCTOMYMBOTO PA3BUTHS UYETOBEYECTBA U MPHUPOJBL
PanmionansHOe pUpOIOIIONIB30BAHNE U COXPaHEHUE OMOIOTHYECKOTO pazHooOpasust 3eMIIu.
OOmue 3aKOHOMEPHOCTH  IJIOOAJBbHBIX  JKOJIOTMUYECKUX  Kpu3ucoB. (OcoOEHHOCTH
COBPEMEHHOT'0 KPU3HCA U €0 BEPOSATHBIE MOCIEACTBUA.

Pa3Bute MeTOAOB MOHMTOpPMHIA pa3BUTUSL OMNACHBIX TEXHOTE€HHBIX IPOIECCOB.
Cucmemnble uccneoosanus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOU
sHepeemuke.  bBuonoeuueckoe  paszmoobpazue  u  Ouopecypcwl. Hayuonanvnule
ungopmayuonHvle cucmemsl, obecneuusaioujue OOCMyn K UHDOpMAyUU HO COCMOSIHUIO
omoenbHuIX U008 u dKocucmem. OCHO8bl dIKOpeadburumayuu IKoOcCucmem u cnocooos 6opvobl
¢ buonogpesicoeHusmuU. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuiel u  cxembl: «3arpssHeHHE aTtMocdepb», «3arpsi3HeHue THuapocheps,
«3arpszHenue TouBbl», «llapHukoBeiit 3pdexT», «Ocobo oxpaHseMble MPUPOIHBIE
TEppUTOPUN», «MoJIeNn yIpaBIIeMOro MUPa.

Ob6opynoBanue: (otorpaduu oOxpaHsIeMbIX pACTeHH U >KUBOTHBIX KpacHoil KHHTH
Poccuiickoi denepanun, Kpacnont KHUTU peruoHa.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'NHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBAaHUS K PE3yJbTaTaM OCBOCHUS OO0YYarOIIUMUCS
IpOTrpaMM CpeHEro o0IIero 00pa3oBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEGHUS MPOrpaMMbl 10 OHOIOTUU
BBIJICJIEHBl  CIEAYIOIIME COCTABISIOLIME: OCO3HAHHME OOY4YalOUIMMHCA  POCCUICKON
IpaXJaHCKOW MIEHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHUIO, CaMOCTOSATEIBHOCTH U
CaMOOIIPENICNICHUIO, Hanuyue Momueayuu K OOY4EHUIO OWOJIOTUH, yeleHanpagieHHoe
paseumue BHYTPEHHUX YOEXIEHUH JIMYHOCTM HAa OCHOBE KIIOUEBBIX IIEHHOCTEH U
HCTOPUUYECKUX TPAAWIHMHA Pa3BUTUS OHMOJOTHUECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCHb
00yJaromuxcss PYKOBOACTBOBATbCSA B CBOCH JEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMM, NPUCYLIUMHU CUCTEME OMOJIOTMUYECKOT0 00pa3oBaHusl, Halu4ue npagoco3HaAHUs
9KOJIOTUYECKOM KYIbTYpBl, CHOCOOHOCMU CMABUMb eI U CTPOUTH )KU3HEHHBIE IIIaHBI.

JIMYyHOCTHBIE pe3yibTaThl OCBOCHUS IMPOTrPaMMbl MO OHOJOTMM JOCTUralOTCs B
€IMHCTBE Y4eOHOW M BOCHMTATENIBHOW JESATEIBHOCTH B COOTBETCTBHM C TPaJULIMOHHBIMHU
POCCUMCKMMM  COLIMOKYJIBTYPHBIMHM,  HCTOPHYECKUMH M  JyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMH, TIPUHATHIME B OOIIECTBE MPaBUIAMU M HOPMaMH MOBEIEHUS U CIOCOOCTBYIOT
mpoleccaM CaMOIO3HaHMS, CaMOBOCIIMTAHUS M CaMOpPAa3BUTHS, pa3BUTHUS BHYTPEHHEH
MO3ULUH JINYHOCTH, TATPUOTHU3MA U YBAXKEHHS K 3aKOHY M MPABOIOPAJIKY, UEJIOBEKY TpyJa U
CTapuieMy IOKOJIEHUIO, B3aMMHOIO YBa)KEHHS, OEpeKHOro0 OTHOUIEHUS K KYJIbTYpPHOMY
HAaCIEANI0 U TPAJULIMIM MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, Npupoe u
OKpY>Karollen cpene.

JINYHOCTHBIE pe3yNbTaThl OCBOEHHUS Yy4yeOHOro mnpeamera «bBHOJOTHS» JOIKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEH MO3ULMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHEHTALUN, MO3UTHUBHBIX
BHYTPEHHUX YOEXJEHUH, COOTBETCTBYIOLIUX TPATULIUOHHBIM LIEHHOCTSIM POCCUHCKOTO
oO1iecTBa, paclIMpeHe )KM3HEHHOTO OMBbITA U ONBITA JESTEIbHOCTH B MIPOLIECCE peann3alun
OCHOBHBIX HalpaBJ€HUI BOCIIUTATENIbHON 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

Cc(OPMHPOBAHHOCTh TPAKIAHCKOH TO3UIUHN OO0ydYarolerocs Kak akTHUBHOTO H
OTBETCTBEHHOT0 YWJIEHa POCCUIICKOTr0 00IIeCTBa;

OCO3HAaHME CBOMX KOHCTUTYILMOHHBIX MpaB M O0O0sf3aHHOCTEH, yBaXKC€HHWE 3aKOHA H
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOM MAESITENTbHOCTH MPU CO3JaHUM YyUEeOHBIX
MIPOEKTOB, PEIIEHUU Y4YEOHBIX M IO3HABATEIbHBIX 3a]ay, BBIIOJHEHUH OHOJIOTHYECKHUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TMO3HUIIMIO TI0 OTHOIICHUIO K SBJICHHUSIM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;



YMEHHE YYUTHIBaTh B CBOUX JCWCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJEH C pasHbIMU YOEXKIEHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[I03HABATEJIbHBIX M MCCIEAO0BATEIbCKUX 33Jad, YBOKUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIIOHEHTOB MPU 0OCYKJIEHUH CITIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTH K TYMAaHUTAPHON U BOJIOHTEPCKOU ESITENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

cOPMUPOBAHHOCTh ~ POCCHICKOM  TpakIaHCKOM HWICHTUYHOCTH, MaTPUOTH3MA,
YBaXXEHUSI K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTHU Iepea PonnHOM, ropaoctu 3a cBou
Kpaii, cBOr0 PonuHy, CBOHl S3bIK U KYJIbTYpPY, IPOLUIOE M HACTOALLEE MHOTOHALIMOHATIBHOTO
Hapoza Poccuu;

LIEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACJIEIUI0O M MaMATHUKAM MPUPOJBL,
nocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAHOBJICHHE W pa3BUTHE
OMOJIOTHM, TMOHUMAHUS 3HA4YCHHs OWOJOTMH B TO3HAHUHM 3aKOHOB TMPUPOJBI, B KHU3HU
YeloBeKa U COBPEMEHHOT0 OOIIECTBA;

uaeiiHas yOeKIEHHOCTb, TOTOBHOCTb K CiIyXeHutro u 3amuTe OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro Cynb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUICKOrO HAPOa;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYall{l0 M TMPUHUMAThb OCO3HAHHBIE pEILIEHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIJa B TOCTPOEHHE YCTOMUNBOTO OYy/IyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSM, CO3JaHUI0 CEMBH HAa OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUM C TPaAULMSIMU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYash OCTETUKY ObITa, HAYYHOIO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUH;

MMOHMMAaHHE SYMOLIMOHAIBHOTO BO3AEHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHJAaX MCKYCCTBA, CTPEMIJIEHHME IPOSBIATH
KauecTBa TBOPYECKOW JIMYHOCTH;

5) d¢usnueckoro BocnuTaHWs, (POPMHPOBAHUS KYJBTYPbI 310POBbSI H
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHMMAaHHWE W peau3amus 370pOBOTO M 0e30MmacHoro obpasza >KW3HH (30POBOE
MUTaHUE, COOJII0/IEHNE TUTHEHNYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBINA PEXUM 3aHATUN
U OTHbIXa, peryiaspHas (Qu3nyeckass aKkTUBHOCTb), OEpEeXHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE ILIEHHOCTH TNPAaBWJI HMHIUBHIYaJbHOTO U KOJJICKTHBHOIO 0€30MacHOTO
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;



OCO3HaHUE TOCIICJICTBUA U HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJIs,
HapKOTUKOB, KypeHHs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

FOTOBHOCTb K aKTUBHOM  JICSATEJIILHOCTH  TEXHOJOTMYECKOM M  COUAJIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIUMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIONHSTH
TaKyIo JIeATeIbHOCTb;

HWHTEpEC K pa3IMUHbIM chepaM MpodheCcCHOHATBHON IEeITeIbHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBIM BBIOOp Oynymied mnpodeccnr W peanu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBbL;

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKECHUHU BCe
KU3HU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH I1€JIeCO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBILICHUE YPOBHS 3KOJOTHYECKON KYIbTYpPbI: MPUOOPETEHUE OMbITA TIAHUPOBAHUS
MIOCTYIIKOB ¥ OLIEHKU UX BO3MO>KHBIX IOCJIEICTBUN JIJIs1 OKPYXKAIOLEN CPebl;

OCO3HaHUe T100aTbHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelIeHHs;

CHOCOOHOCTh HMCIOJNB30BaTh MPHOOpETaeMble MPU H3YYCHHH OWOJIOTMM 3HAHUS U
YMEHHUS TPH PEIICHHH MpoOJeM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOIOTOIL30BAaHUEM
(cobmroenune mpaBuil MOBEACHUSI B NMPUPOJIC, HAMIPABICHHBIX HA COXPAHEHHE PABHOBECHS B
9KOCHUCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HEMPUITHE ACHCTBUMN, MPUHOCIIINX BPEl OKPYKAIOIIEH TPUPOIHON cpee,
yMeHUe MPOTHO3UPOBATH HeOIaronpusiTHoIC 9KOJIOTUYECKHE MOCJIE/ICTBHS
MpeANpPUHUMAEMBbIX AEHCTBUN U TPEAOTBpallaTh UX;

HaJU4he Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTHYECKON KYJIbTYphI, OMbITA
JEATEIbHOCTH SKOJIOTMUECKOW HAINpaBI€HHOCTH, YMEHHsS pPYKOBOICTBOBAaThCI HMHU B
MM03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM MPAKTHKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOPMUPOBAHHOCTb MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu © OOIIECTBEHHOW TMPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJIUKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAHUE  SI3BIKOBOM M UYMUTATENbCKOW KYJIBTYpbl Kak CpeACTBa
B3aUMOJCHCTBUS MEXKY JIIOJIbMH U ITO3HAHUS MUDPA;

MOHUMaHHEe crenu(PUKy OMOJOTHH KaK HAyKH, OCO3HAHUS €€ poiu B (OPMUPOBAHUU
palMOHAIBPHOTO HAYYHOTO MBINIJICHUS, CO3/JaHUM IIEJIOCTHOTO TMpEACTaBICHUS 00
OKpY)KaloIlleM MHpE Kak O EIWHCTBE NPHUPOABI, 4YelOBeKa M OOIIeCTBA, B MO3HAHUU
MIPUPOTHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHHUS PUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCT B 3HAYMMOCTH OHWOJIOTHM JJII  COBPEMEHHOW  IMBUIIM3AIINU:
o0ecrieueHrss HOBOTO ypPOBHS  Pa3BUTUS  MEAWIIMHBI, CO3/IaHUE  TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIIaTh PECYPCHBIE MTPOOJIEMBI Pa3BUTHS YEIOBEUECTBA, IIOUCKA



myTeld BBIXOJA M3 TJIOOANBHBIX SKOJIOTMYECKHX MpobdjaeM U obecreyeHHus Mepexoaa K
YCTOWYMBOMY DPAa3BUTHUIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJIYYCHHH OHMOJOTMYECKHX 3HAHWHA B IENSAX IOBBIIICHUS
o0mmel  KyJNbTypbl, ©CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW  YacTH
(GYHKIMOHATBLHON TPAMOTHOCTH 00yJaromuxcs, GopMUPyEeMON IPU U3y4ECHHH OHOJIOTHH;

MOHMMaHHUE CYHNIHOCTH METOAOB TO3HAHUS, WCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJyyacMble 3HAHUS [JIs aHauu3a M OOBACHEHUs SBJICHUIM
OKpPY’KAIOIIer0 MUpa U MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHHE JellaTh 00OCHOBAaHHBIE
3aKJIIOUYEHHS HAa OCHOBE Hay4yHBIX ()aKTOB U HMMEIOIIMXCS MAHHBIX C IIEJIbI0 TOTy4YeHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS PEIICHHS
poOJIeM B peaibHBIX KU3HEHHBIX CHTYallUsX;

OCO3HAHME IIEHHOCTH HAYYHOH NEATETbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO
Y MICCIIEIOBATENBCKYIO ICATEIbHOCTD MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpPa30BaHUIO U CaMO0Opa30BaHUIO, K
aKTUBHOMY TMOJIyUYEHUIO HOBBIX 3HAaHUU MO OHOJOTHMH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YU4eOHOTO MpeaMera « Buoorusy BKIIOYArOT:
3HAYUMBIC IS (DOPMHPOBAHHS MHPOBO33PCHHS OOYYAOIIMXCS MEKTUCITUTUIMHAPHBIC
(MeXIIpeIMeTHBIC) OOICHAYYHBIC TOHSATHS, OTPAKAONINE ICIOCTHOCTh HAYYHON KapTHHBI
MHUpa U crieln(uKy METOI0B MO3HAHUS, CIIONIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO,
SHEprus, IBJICHHE, MIPOLIECC, CUCTeMa, HAyYHBIN (DaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIEeIOBaHUE, HAOMIOJCHHE, W3MEpPEeHHe, OHKCIEPUMEHT U JpYyTHue);
yHHUBEpCalTbHbIE y4eOHbIE NeHCTBUS (TIO3HABATENbHBIE, KOMMYHUKATUBHbBIE, PETYIISITUBHBIE),
obOecrieunBaronie  (GopmupoBaHue (YYHKIIMOHATILHOW TPaMOTHOCTA H  COITHAIBHOU
KOMIIETCHIIMM OOYYaIOIINXCSI; CIOCOOHOCTh OOYy4YaloImMXCS HCIOJIb30BaTh OCBOCHHBIC
MEXTUCIUTITMHAPHBIC, MUPOBO33PEHYCCKIE 3HAHUS U YHUBEPCAIbHbIC YUeOHBIC IEHCTBUS B
ITO3HABATEJIBHON U COIMAIIBHON MTPAKTHKE.

B pesynpraTe u3ydeHuss OMONOTMU HA YpPOBHE CpEIHEro oO0miero oOpa3oBaHUS Y
oOyuatorerocst OyayT chopMUpOBaHbI TO3HABATENbHBIE YHUBEPCAIbHbIC yueOHbIEe IEHCTBUS,
KOMMYHHKATHUBHBIC YHHBEpCaIbHbIC Y4eOHBbIE NCWUCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIe AeMCTBUS, COBMECTHAS JESTEILHOCTD.

MeTanpeMeTHbIe pe3yIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 00IIero oopa3oBaHUs
JOJKHBI OTPaXKaTh:

OgyaieHne YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMY € CTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (OPMYIUPOBATh U aKTYyalIM3HPOBATh MpOOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



WCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUM MHPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, KiIacCH(pUKAIMH, 0OO0OIICHHS), PAaCKPBIBATh CMBICT OHOJIOTHYECKUX
MOHATUM (BBIACNATh MX XapaKTepHble MPU3HAKH, YCTAaHABIMUBATH CBSI3U C JAPYTUMU
MOHATHUSIMHU);

OTIPENIeNIATh LENU JCSITEeIbHOCTH, 33JaBasi MapaMeTpbl U KPUTEPUU UX JTOCTHUIKEHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTHU C IMOCTABJICHHBIMHU LEIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA Ui OOBSICHEHUS (PAKTOB M SIBICHHH KHBOMH
MIPUPOJIBI;

CTPOUTH JIOTHYECKHE PpaCCyXACHUsS (MHIYKTHUBHBIC, EAYKTUBHbIE, MO aHAJIOTUH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M NPOTHBOPEUMS B  PacCMaTpPUBAEMbIX  SIBJICHMSIX,
(GbopMyIHpOBaTh BHIBOJIBI M 3aKIIOYCHHUS;

MPUMEHSTh CXEMHO-MO/ICIBHBIE CPEJICTBA JUIS MPEICTABICHHS CYIIECTBEHHBIX CBSI3EH
Y OTHOIICHUH B HM3y4aeMbIX OMOJOTHYECKHMX OOBEKTaxX, a TaKKe MPOTUBOPEUU Pa3zHOTO
poJia, BBISBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX

pa3pabarbiBaTh IIaH peIICHUS N[poOJeMbl C y4€TOM aHalu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEePUAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JAESATEIbHOCTb, OIICHUBATh COOTBETCTBUE PE3YJHTATOB IICINISM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIUHUPOBATh M BBIIOJHATH PabOTy B YCIOBHUSIX PEATbHOIO, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJIETh HABBIKAMH Y4eOHO-MCCIIENOBATEICKOW H TPOCKTHOH JeSTEIbHOCTH,
HaBBIKAMU pa3pemieHns MpoOieM, CIIOCOOHOCTbI0O M TOTOBHOCTBIO K CaMOCTOSITEITBHOMY
MOMCKY METOJIOB peIIeHUs MPAKTUYECKUX 3a/a4y, MPUMEHEHHUIO pa3IMYHbIX METOJIOB
MO3HAHUS;

MCIOJIb30BaTh PA3UYHbIC BUIBI JEATEIBHOCTH O TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETAINH, MTPeoOpa3oBaHUI0 U MPUMEHEHUIO B YUeOHBIX CUTYallUsSIX, B TOM YHCIE TIPH
CO3JIaHUH YYEOHBIX M COIMATIBHBIX IPOCKTOB;

dbopMupOBaTh HAy4YHBI THUIN MBIIUICHUS, BJIAJIETh HAYYHOM TEPMHUHOJIOTUECH,
KITFOUEBBIMH ITOHSATUSIMHU H METOJIAMU;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4i B 00pa30BaTEIIbHON JESTEIHHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBJISTh MPUUMHHO-CIICICTBEHHBIE CBSI3M M aKTyalM3MpPOBATh 3aJady, BBIJIBHTaTh
TUMOTE3y €€ pelleHHs, HaXOAUTh apryMEHTHI I JOKa3aTeNbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBATh TOJNYYCHHBIE B XOJI€ PEIICHHs 3aJaud pe3yJbTaTbl, KPUTUYCCKH
OILIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBAThH MIPHOOPETEHHBIHN OITBIT;

OCYIIECTBIISTH IIEJICHANIPABIICHHBIN IMOUCK TIEPEHOCA CPENICTB M CITOCOOOB JICHCTBUS B
poeCCUOHATILHYIO CPEY;



yMETh TMEPEHOCUTh 3HaHHS B TIO3HABATEJIBHYI0 M IMPAKTHUYECKYyI0 00JacTH
KHU3HECATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTaTh HOBBIE MJIEH, IMpEIJIaraTb OPUTMHAIBHBIC MOAXOJbl U PEHICHUs, CTaBUTh
npoOJIeMBI U 33]1a4H, JIOIYCKAIOIINE aJbTePHATUBHBIEC PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOPMALUU (TEKCTe y4eOHOTro mocoous,
HAy4YHO-TIOMYJISIPHOM  JHUTepaType, OWOJIOTMYECKUX  CJIOBapsiX U CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3zax NaHHBIX, B MHTepHeTe), aHanmu3upoBaTh MHGOPMAILUIO PA3ITUYHBIX
BUJOB U (GOpM TMpeacTaBiCHHs, KPUTHUYECKH OLEHUBAThb €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTD;

(GbopMyIHpOBaTH 3aMpPOCHl U MPUMEHATh PA3JIMYHBIE METOJBI MPH TIOMCKE U 0TOOpe
OmoJI0ornYecKoi HHPOPMAIUU, HEOOXOIMMOH JIJIS BBIITOJIHCHUS yUeOHBIX 3a/1a4;

pHUOOPETATH OIBIT UCTIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (GOpMY IMpeACTaBICHUS OHOIOrHYecKOi
uHpopmanuu (cxeMsbl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

WCIIOJIb30BaTh HAY4YHBIA S3bIK B KadecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOU
uH(popMalel: MPUMEHITh XUMHUECKUE, (PU3MUECKHe U MAaTEeMaTUYECKUE 3HAKU U CUMBOJIBI,
¢dbopmynbl, ab0OpeBuaTypy, HOMEHKIATYpYy, HCHOJB30BaTh W IMPEOOPA30BBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISITHOCTH;

BJIQJIETh HAaBBIKAMH DACMO3HABAHWS W 3aIIUTHl WHPOpManuu, HHPOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oomenne:

OCYIIIECTBISITh KOMMYHHMKAIIUM BO BceX cdepax >XKU3HH, AKTUBHO YYacTBOBaTh B
JMajore WIN JUCKYCCHHM MO CYIIECTBY OOCYXJIaeMoi TeMbl (yMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS TMpeajaraeMoil 3aiayd, Y4YUTHIBaTh
WHTEPECHI M COTJIACOBAHHOCTD TIO3HUIINH IPYTUX YIaCTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHUS, TIOHUMATh 3HAYCHHE COIMATBHBIX
3HAaKOB, NPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYyallMii, YMETh CMATYaTh
KOH(INKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3MTUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOACUCTBUS, IOHUMATh HAMEPEHUS
APYTUX JIOAEH, MPOSIBISATh YBAXHUTEIHHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOU
¢dopme popMynupoBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHUS C HMCIIOJIb30BAaHHEM S3BIKOBBIX
CpEACTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAILHOW pabOTHI
MpU peHIeHUH OHOJOTHYECKOW MpoOsieMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
IPYNIOBBIX (hOPM B3auMOJEHCTBUS IPU PELICHNH Y4eOHOH 3a/1a4H;



BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

MPUHUMATh L€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIAMHUPOBATH
JIEUCTBUA MO €€ TOCTUKECHHIO: COCTABJIATH IUIAH JICWCTBUM, PACIpPENENATh POJIU C YUETOM
MHEHHI y4aCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa U KaKJIOr0 y4YyaCTHHMKAa KOMaHJIbl B 0OLIUil
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpeaJiaraTb HOBbIE ITPOEKTHI, OLIEHUBATh UJEH C MTO3ULIMH HOBU3HBI, OPUTUHAIBHOCTH,
MPAaKTUYECKOW 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMUHBIX CHUTYalHUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITH MHUITHATUBHBIM.

OgiaeHne YHMBePCAJIbHBIMHU PeryJsiTUBHBIMU efiCTBUAMM:

1) camoopraHu3anus:

HCIO0JIb30BaTh OMOJOTMYECKHE 3HAHMS JJIs BbISIBICHUSA NMPOOJEM M HUX PEUICHUS B
KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI IIeNIeBbIE M CMBICIOBBIE YCTAHOBKH B
CBOMX JEHCTBUSX M IMOCTYINKax MO OTHOLIEHHIO K YKMBOM MPUPOJE, CBOEMY 3[0POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO  OCYIIECTBJIATH  ITO3HABATEIIbHYIO  JCSTENbHOCTb,  BBISBIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYIHPOBATH COOCTBEHHBIC 3aqaud B  00pa3oBaTEIIbHOM
JESTEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBIISATh IUIAH pEIIeHUs MpoOJeMbl € YYETOM HMMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U TIPEIITOYTECHHI;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

pacuIMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTb OCO3HAHHBIM BBIOOP, APTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKON 3SPYAMLIMH B Pa3HBIX
o0yacTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B AESTEIBbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJaJIeTh HAaBbIKAMM I[IO3HABATENbHOM pe(IeKCHH Kak OCO3HAaHUS COBEpIIAEMBIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, MX PE3YJbTaTOB M OCHOBAaHUM, HMCIOJIb30BaTh
npuéMsl peIeKcuu /Ui OLIEHKU CUTYalluH, BIOOpa BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

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

3) npuHsATHE CeOs U IPYTrHUX:

MPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTHX IIPHU aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKH;



pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH APYroro 4eJoBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOEGHUS CoJiepKaHusi ydeOHoro npeaMera «buoiorusy Ha
yriayOJ€HHOM ypOBHE OpPUEHTHPOBAaHBI Ha oOecreueHue NpopUIBLHOTO  OO0yJYCHHS
oOyyaromuxcs Ouonoruu. OHM BKIIIOYAIOT: crienu(pudeckue i OMOIOrUy Hay4YHbIe 3HAHUS,
YMEHHUSI U CIOCOOBI JCHCTBHI MO OCBOCHHIO, MHTEPIIPETALMH U MPEOOpPA30BAHUIO 3HAHHIA,
BHUJIBl JEATENBHOCTH IO IOJYYEHUIO HOBBIX 3HAHUW M HMX HPUMEHEHUIO B PAa3IMYHbBIX
y4ueOHBIX, a Tak)K€ B pEAIbHBIX JKU3HEHHBIX cHUTyalusx. [IpeaMerHble pe3ynbTaThbl
MIPEACTABJICHBI 110 TOAaM U3Y4YEHHUS.

[IpenMeTrHbie pe3yabTaThl OCBOCHHs yueOHoro mpeamera «buonorus» B 10 knacce
JOJDKHBI OTpakaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUH B CHCTEME €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B NIO3HAHWU 3aKOHOB MPHUPOJIBI U
pelieHnrd MpoOJeM pPALMOHAIBHOTO MPHUPOAONOIB30BaHUS, O BKIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pA3BUTHE OUOJIOTHUY;

BJIQ/ICHUE CUCTEMO OMOJIOTMYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOIOJIATAIOIINE
OMOJIOTrMYeCKHe TEPMUHBI U MOHATUSA (KU3HB, KIETKa, OpraHu3M, MeTaboliu3M, TOMEeocTas,
CaMOpEryJisAlivs, CaMOBOCIPOM3BEJICHNUE, HACIEJCTBEHHOCTh, W3MEHUYUBOCTh, pOCT U
pasButue), Ouonormdeckue teopuu (kierounas teopuss T. IllBamma, M. lneiinena, P.
BupxoBa, xpomocomHas Teopust HacaeacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuiosa —
O LEHTpax MHOroodpazus U TNPOUCXOXKJIEHUS KYJIbTYpHBIX PpacTEHHUI), 3aKOHBI
(emmHOOOpa3usi MOTOMKOB IIEPBOrO  IOKOJICHWS, pAaCUICIUIEHUs, YHCTOTBl  TaMeT,
HE3aBUCHUMOIO HacienoBaHus [. MeHens, rOMOJOTMYECKHX pSAJOB B HACJIEICTBEHHOU
n3MeHunBocty H. U. BaBunoa), npuHIHUITE! (KOMITJIEMEHTApPHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJAaMH HAy4HOrO IIO3HAaHUSA, HCIOJB3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBaHUAX XHUBBIX OOBEKTOB (ONMHUCAHME, M3MEpeHue, HalNoJIeHHe,
9KCIEPUMEHT);

YMEHUE BBIJIEIATH CYIIECTBEHHBIE IPU3HAKHA: BUPYCOB, KJIETOK ITPOKAPUOT U dYKApHUOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpraHU3MOB, B TOM uucie OakTepuil, rpubos,
pacTeHUl, XUBOTHBIX M 4YEJIOBEKa, CTPOCHHsSI OpPraHOB M CHUCTEM OpPraHOB pacTEHUH,
JKUBOTHBIX, 4YEJIOBEKAa, IPOILIECCOB JKU3HEACATENBHOCTH, IPOTEKAIINUX B OPraHU3Max
pacTeHuil, JXUBOTHBIX M 4YeJOBEKa, OMOJIOTMYECKUX TPOLIECCOB: OOMEHa BeleCTB
(MeTabosn3M), MpeBpalleHus] SHEPTHH, OPOXKEeHHUs, aBTOTPO(HOT0 U reTepoTpohHOrO THIIOB
NUTaHusA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, rameroreHesa, SMOpHOreHe3a,
NOCTAMOPHOHAIBHOTO PA3BUTHUS, PA3MHOXKEHMS, WHIMBUAYAJIBHOTO DPAa3BUTHUA OpraHU3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBHS TEHOB, TE€TEPO3HCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aHMOCBSI3U MEXIY OpraHOUJaMH KJIETKH U UX (PYHKUHAMH,
CTpPOCHHEM KJIETOK pa3HBIX TKaHeW W UX (QYHKUMAMH, MEXAY OpraHaMd M CHUCTEeMaMHU
OpPraHOB y PaCTeHM, ’KUBOTHBIX U YeJIOBEKa U UX QYHKIUSIMHU, MEKIY CUCTEMaMH OPTraHOB U
uX (QYHKIMAMH, MEXIy OJTanaMd OOMEHa BEIIECTB, JTalaMH KIETOYHOIO IHMKJIA H



KU3HEHHBIX IMKJIOB OpraHU3MOB, 3TallaMM SMOpPHOHAIBHOTO pa3BUTHs, TI'€HOTHIIOM U
dhenoTumnom, GeHOTUIIOM U (PaKTOpaMH Cpeabl OOUTAHMS;

YMEHHUE BBIABIIATH OTJIMYUTENbHbIC IPU3HAKU JKUBBIX CUCTEM, B TOM YMCJIE PACTCHUH,
KUBOTHBIX U YEJIOBEKA;

yMEHHE UCII0JIb30BATh COOTBETCTBYIOILINE apryMeHTHI, OMOJIOTUYECKYIO
TEPMHUHOJIOTMIO W CHUMBOJIUKY JUIsl JIOKa3aTelbCTBA POJCTBA OPraHU3MOB  DPa3HBIX
CHCTEMaTUYEeCKHUX TPYII;

yYMEHHUE peliaTb OMOJIOTMYECKHE 3a/laud, BBIABIATH NPUYMHHO-CIICACTBEHHBIE CBA3U
MEXJy HCCIEIyeMbIMH OHOJOIMYECKHMMHM IIPOLEcCaMU U SIBICHUSMH, JelaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH J1a00OpPATOPHBIE U MIPAKTUYECKHE paboThl, COOMOAATh MTpaBUiIa IPU
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000pYyI0BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3BI, MPOBEPITh HX HSKCIEPUMEHTAIHHBIMH CPEIICTBAMH,
bopMynHpys 1elb HMCCICIOBAHWsS, AaHAIM3MPOBATH IIOJYYEHHBIE PE3yJAbTaThl W JIENaTh
BBIBO/IBI;

YMEHHUE y4yacTBOBaTh B y4eOHO-UCCIIEI0BATEILCKOW paboTe 0 OMOJIOTHH, SKOJIOTUU U
MeIULMHE, TPOBOJUMOM Ha 0a3e IIKOJIBHBIX HAyYHBIX OOLIECTB, U MyOJINYHO MPEICTaBIIATh
MIOJTyYEHHbIE PE3y/IbTaThl HA YUYEHUUYECKUX KOH(EPEHIHIX;

YMEHHUE OLIEHMBAaTh 3THUYECKUE AacleKThl COBPEMEHHBIX MCCIEJOBaHUH B 001acTH
OMOJIOTUU ¥ MEIUIUHBI (KIOHHPOBAHWE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIECHHOE
M3MEHEHHE T€HOMA U CO3/JaHie TPAaHCTEHHBIX OPTaHNU3MOB);

YMEHHE  OCYUIECTBIISITH  OCO3HAHHBIM  BbBIOOp Oyaymed  mpodeccuoHambHOM
NeSITEIbHOCTH B 00J1aCTH OMOJIOTMM, METUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUU, CEIBCKOTO
XO035iiCTBa,  MMILEBOM  IPOMBILUIEHHOCTH, YIJYyOJsTh  IO3HABaTEJIbHBI  MHTEpEC,
HalpaBJICHHBIH Ha OCO3HAaHHBIK BBIOOP COOTBETCTBYIOIIEH Npodeccuu U MPOJOKEHHUE
O6MoJIOrnYeckoro oOpa3oBaHUsl B OPraHU3ALMAX CPEIHEr0 NpOQPecCHOHATBHOTO U BBICIIErO
o0Opa3oBaHUsl.

IIpenmeTHble pe3ynbTaThl OCBOEHMsI ydeOHoro mpeamera «buonorus» B 11 knacce
JIOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B ()OPMHUPOBAHNUN COBPEMEHHON €CTECTBEHHO-HAyUYHON KapTUHBI MHpA, B IO3HAHUU 3aKOHOB
MIPUPOIBI U PELIEHUH 3KOJOTHYECKUX MPOOJIEM YeIOBEYECTBa, a TAK)KE B PEIIEHUH BOIIPOCOB
palMoOHAIBHOTO TMPHPOJIONIONIB30BAaHM, U B (OPMHUPOBAHUHU LEHHOCTHOTO OTHOILEHUS K
pUpojie, OOLIECTBY, YETIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpasi BKIIIOYAET OIpeeICHUs
U TOHMMaHHUE CYIIHOCTH OCHOBOIIOJAraloluX OMOJIOTHYEeCKHX TEPMUHOB W TOHATUH (BH,
sKocucTtema, Ouocdepa), Omosormueckue Teopun (dBojtonroHHas Teopus Y. JlapBuHa,
CHUHTeTHYeCKasi Teopus 3Boironun), yueHus (A. H. CesepiioBa — 0 MyTSX U HaIpaBJICHUAX
sBomtoniuu, B.W. Bepnanckoro — o Ouocdepe), 3aK0HBI (F€HETHUYECKOTo paBHOBecHs J[xk.
Xapmu u B. BaitnOepra, 3apogsimeBoro cxonactBa K. M. bapa), npasuna (Munumyma lO.



JInbuxa, HSKOJOTHYECKOH NUpaMHUAbl SHEpPruM), Tumore3bl (rumore3a «vupa PHK» V.
I'unGepra);

yYMEHHE BIAJETh OCHOBHBIMM METOJAMHU HAay4YHOTO MO3HAHUS, HCIOIb3yEeMbIMH B
OMOJIOTUYECKUX HCCIEIOBAaHUAX XHUBBIX OOBEKTOB M HKOCHUCTEM (ONHCAaHUE, H3MEpEHHE,
HaOJI0ICHNE, SKCIIEPUMEHT), CII0COOaMU BBISIBJICHUS M OIICHKH aHTPOIIOTEHHBIX W3MEHEHHUN
B IIPUPOJIE;

YMEHHE BBIIEATh CYIIECTBEHHbIE NPU3HAKU: BUJOB, OMOI€OLEHO30B, SKOCUCTEM M
o6uochepsl, CTAOMIM3UPYIOLIETO, ABIKYILIETO M Pa3phbIBAIOIIET0 €CTECTBEHHOro 0T0opa,
QIJIONIATPUYECKOTO0 M CHMIIATPUYECKOTO BHI000PA30BaHMs, BIMSHHUS JBIKYILIUX CHII
SBOJIIOLIMM HAa T€HO(OH] MOMYJISIINK, MPUCIOCOOIEHHOCTH OPraHU3MOB K cpefie oOuTaHus,
Yyepe[oBaHMs HAIpPaBJICHUN HBOJIOLWH, KPYrOBOpPOTa BELIECTB M IOTOKA SHEPruu B
9KOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBS3U MEXKIY IPOLIECCAMU 3BOJIOLUU, JBHKYILIUMU
CHJIaM{ aHTPOIIOTe€HEe3a, KOMIOHEHTaMHU Pa3IMYHbIX IKOCUCTEM U IPUCIIOCOOIEHUSIMU K HUM
OpPraHHU3MOB;

YMEHHE BBISBISATh OTIUYUTEIbHBIC MPHU3HAKU KUBBIX CHUCTEM, MPHUCIOCOOJICHHOCTH
BUJIOB K cpelne oOuTaHus, aOUOTHYECKMX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€il OPraHU3MOB B COOOILECTBAX, AHTPOIOTCHHBIX HM3MEHEHHH B IKOCHCTEMAax
CBOEH MECTHOCTH;

yYMEHHE UCIIOJIb30BATh COOTBETCTBYIOLIUE apryMEeHTHI, OMOJIOrMYECKYIO
TEPMHUHOJIOTUI0O U CHMBOJIMKY JUISl JIOKa3aTeJIbCTBA PpOJICTBA OPraHUW3MOB  Ppa3HbIX
CHUCTEMAaTUYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB U CpelIbl OOWTaHUS, E€IUHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOTOOOpas3usi BHJIOB M HKOCHCTEM Kak
YCIJIOBUS COCYIIIECTBOBAHUS IPUPO/IbI U YEIIOBEUECTBA;

yMEHHE peliaTh OMONOTUYECKHE 3aJauM, BBISBIATH MPUYUHHO-CIEICTBEHHBIE CBS3U
MEXIYy HCCIEeIyeMbIMH OHOIOTUYECKUMHU MPOILECCAaMH U SBICHUSMH, AENaTh BHIBOJIBI U
MPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PEe3yIbTaTOB;

YMEHHE BBITIOJIHATD JTA0OPATOPHBIE U MPAKTUUYECKHE padOThI, COOI0IaTh MpaBUiIa MPU
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, MPOBEPATh MX DSKCICPUMECHTAIBHBIMH CPEICTBAMHU,
bopMynupys 1enb HWCCIENOBAaHUS, aHAJIM3UPOBAaTh IOJyYEHHBbIE pE3yJbTaTbl M J€NaTh
BBIBO/JIBI;

YMEHHUE y4yacTBOBaTh B Y4eOHO-UCCIIEI0BATEIbCKON paboTe O OMOIOTHH, SKOJIOTUU U
MeIHIIMHE, TPOBOAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTABIATh
MOJIy4E€HHBIE PE3YNbTAThl HA YYEHUYECKHX KOH(PEPEHIINX;

YMEHHE OIIEHUBATh THUIOTE3bI M TEOPUHU O MPOUCXOXKACHUU KHU3HHU, UYEJIOBEKa M
YeJI0BEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CHOc0o0ax MpeloTBPALIEHHUs I100aIbHbBIX
M3MEeHEeHu B Onocdepe;

YMEHHE  OCYHIECTBJIATH OCO3HAHHBI  BBIOOp Oynymed  mpodeccuoHaIbHOU
NEeSTeIbHOCTH B 00JacTH  OWOJIOTUH, DJKOJIOTUH, MPUPOJOINONb30BAHMS, MEIUINHBI,
OMOTEXHOJOTUH,  IICUXOJIOTUH,  BETEPUHAPUH,  CEIbCKOTO  XO3SHCTBA,  MHIIEBOU
MIPOMBIIIJICHHOCTH, YIIIYOJIATh TO3HABATEIbHBIM MHTEPEC, HAMPABICHHBIA HA OCO3HAHHBIN



BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOJOJIKEHHE OMOJIOrHYecKoro oOpa3oBaHus B
OpraHM3aIusIxX CpeIHero npodeccuoHaIbHOTO u BBICILIETO o0Opa3oBaHMUsl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue KoumnuectBo yacos
DJIeKTpOHHbIe (LM (POBHIe)
n/ pa3fiejioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
n MporpaMmMabl padoThbI padoTbI
1 buoiiorus kak Hayka 1
5 JKuBble cucTeMbl U UX 5
U3y4eHUe
3 buonorus kneTku 2 0.5
Xumuueckas
4 10 1
OpTraHu3aIus KICTKU
Crpoenue u KITUH
5 p byn 3 )
KIICTKH
OOMeH BelecTB U
6 IIPEBpALICHUE YHEPTUU 9 1
B KJIETKE
HacnenctBennas
7 uHpopManus u 9 0.5
peanuzanus e€ B KJIETKe
JKU3HEeHHBIN UK
8 6 1
KIIETKU
CtpoeHnue u KUK
9 p byn 17 15
OpraHWU3MOB
10 Pa3zmuoxxenue u 8 1.5




pa3BUTHE OPTAHU3MOB
I'eneruka — Hayka o
HACJIEICTBEHHOCTU U

11 s 2 05
A3MEHYUBOCTHA
OpPTaHU3MOB
3aKOHOMEPHOCTHU

12 P 10 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTHU

13 P 6 1
W3MEHUYUBOCTH

14 ['eHeTnka yeoBeka 0.5

15 CenekIusi OpraHu3MOB 1
BuorexHoiorus u

16 CHUHTETHYECKAs 4
ounosorus

17 Pe3epBHOE Bpems 1

OBHIEE KOJIMYECTBO
m 102 13

YACOB I10 ITPOTPAMME




11 KUIIACC

Ne
n/
n

HaunumenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypChl

3apoXACHUE U pa3BUTHE
ABOJIFOIMOHHBIX
MPEJCTaBICHUH B
Oouosiorun

MuxkposBodtonus u eé
pe3yJIbTaThl

14

MaxkposBostonus u eé
pe3ynbTaThl

[Tpoucxoxaenue u
pa3BUTHE )KU3HH HA
3emiie

15

1.5

IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOrCHE3

10

DKOJI0THsl — HayKa o
B3aMMOOTHOIICHUAX
OpraHu3MOB U
HaJOpraHU3MEHHBIX
CUCTEM C OKPY KaroLen
cpenou

0.5

Opranusmsl 1 cpesa

1.5




YACOB I10 ITPOTPAMME

obutaHus
C)

3 KOJIOT S fH,Z[OB u 9 05
TOTTYJISITIAIA
DKoJorus cooOIecTs.

9 DKOJIOTHYECKUE 12 0.5
CHCTEMBI

10 buocdepa — rmobanpHas 5
IKOCHCTEMA

11 Yenosek u 5
OKpY’Karomias cpeaa

12 PesepBHOE Bpems 8

BIIEE KOJIMYECTB
OBII © ¢1BO 102 7.5




INOYPOYHOE IIVTAHUPOBAHUE
10 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

buonorus kak KOMIJIEKCHAs
HayKa U KaK 49acCTb
COBPEMCHHOT'O O6H.[€CTBa

02.09.26

JKuBbIE CUCTEMEI U UX
CBOMCTBA

02.09.26

YpoBHEBas opraHusanus
JKHUBBIX CUCTEM

04.09.26

Hcropust OTKpBITUS U
W3Yy4YEHUS KIIETKHU.
Kiterounas reopus

09.09.26

Meroasl MOJNIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas pabora
«3yuenne meTon0B
KJIETOYHOM OHoioruu
(xpomarorpadus,
aneKkTpodopes,
muddepeHIansHoe
ueHtpudyruposanue, [TLP)»

0.5

09.09.26




XMMHYECKUH COCTAB KJIIETKU

11.09.26

MuHepasbHbIe BEIIeCTBA
KJIETKH, UX OHOJIOrHYecKas
pOIb

16.09.26

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabora
«O06Hapyx)eHHe OEITKOB ¢
MOMOIIbIO KAYECTBEHHBIX
peaKuuii»

0.5

16.09.26

CgoiicTBa, K1accupUKAIHS U
byHKIIMM OEIKOB

18.09.26

10

OpFaHI/IquKHe BCIICCTBA
KJICTKU — YIJICBOABI

23.09.26

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

23.09.26

12

HyxienHOBBIE KHCIIOTHI.
JHK u PHK. JIaGoparopHast
pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3INYHBIX OPTaHU3MOBY

0.5

25.09.26

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uATpuochaTel
(HT®D)

30.09.26




14

CexBennpoBanue [IHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

30.09.26

15

Merozasl CTpyKTypHOHR
Oounonorun

02.10.26

16

Tumel KIETOK.
IIpokapuoTnueckas KieTka

07.10.26

17

CrpoeHue 3ykapruoTHUECKOM
kietku. [IpakTnyeckas
pabora «/3yueHnue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

07.10.26

18

[ToBepxHOCTHBIN anmapar
KJIETKH

09.10.26

19

OnHomeMOpaHHBIE
OpraHouJbl KJIETKH.
[TpakTnyeckas pabora
«M3y4yeHue NBUKEHUS
LATOIUIa3MBbI B
PACTUTENBHBIX KIETKaX»

0.5

14.10.26

20

[ToryaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU.
MI/ITOXOHHpI/II/I, IIJ1aCTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTIJIa3MOJIN3a B

0.5

14.10.26




paCTI/ITeJIBHBIX
KieTkax»16.10.26

21

HemeMOpaHHBIE OpraHOUTBI
KJIETKHA

16.10.26

22

Ctpoenue u GyHKIUH s1Ipa

21.10.26

23

CpaBHUTENIbHAS
XapaKTePUCTHKA KIETOK
sykapuot. JlaboparopHas
pabota «3ydyeHue cTpoeHus
KJIETOK Pa3UYHbIX
OpPTaHU3MOBY

0.5

21.10.26

24

AccuMuianusa u
JTUCCUMUIIALINS — JBE
CTOpPOHBI MeTadoIn3Ma.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnast pabota
«M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHJIa3bl WK
KaTasas3bl)»

23.10.26

25

DepMEHTaTUBHBIN XapaKkTep
peaKIuii KJIETOYHOTO
MeTaboIr3Ma.
JlaGopartopHas paboTa
«M3yuenune
(bepMeHTaTUBHOTO
pacuienieHus ePOKCHIa

0.5

06.11.26




BOJIOPO/Ia B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)

26

Benku-aktuBaTopsl u Oenku-
MHTHUOUTOPBI

06.11.26

27

ABTOTpOdHBII THIT OOMEHa
BEIIIECTB

11.11.26

28

dorocunTes

11.11.26

29

XemocunTes. JlabopatopHas
pabora «CpaBHeHUE
nporeccoB GOTOCHHTE3A U
XEMOCHHTE3a»

0.5

13.11.26

30

AHa’poOHBIEC OPTaHU3MBI.
Bunet Opoxenus.
JlaGoparopHas paboTa
«CpaBHEHHE MTPOLIECCOB
OpO’KEHMSI U ABIXaHUS»

18.11.26

31

AspOoOHBIE OPraHU3MBI.
Oranbl 3HEPreTUYECKOro
oOMeHa. DHeprus
MeMOPaHHOTO I'paIueHTa
npoToHoB. CunTe3 ATO:
Pa6ota npotonnoit AT®-
CHHTa3bI

18.11.26

32

O0o001enue u
CHUCTEMATH3aIMsl 3HAHUI 110
TeMe "OOMEH BeleCTB U

20.11.26




IpeBpaIleHIE YHEPTUU B
kierke" / KontponbHas
pabora o Teme "OOMeH
BEIIECTB U MIPEeBpalCHIE
SHEpPIruu B KJeTKe"

33

Peakuuu marpruyHoro
CUHTE3a

25.11.26

34

Tpanckpunuus —
MatpuuHbli cuHTe3 PHK

25.11.26

35

Tpancnsiuus u e€ sTarbl

27.11.26

36

KoaupoBanue aMUHOKHCIIOT.
Poxs pubocom B OrocuHTEe3E
Oenka

02.12.26

37

Opranuzanus resoma y
IIPOKAPUOT U DYKAPUOT

02.12.26

38

MonekyiapHbIe MEXaHU3MBI
AKCIIPECCUHU TEHOB Y
AYKapHuoT

04.12.26

39

Bupycbel — HekeTouHble
(GbOpMBI KU3HU U
o0JMraTHbIe Mapa3uThl.
[TpakTuyeckas padora
«Co3zianre MoJIeNIi BUPYCa»

0.5

09.12.26

40

BupycHsbie 3a0omeBanms
YeJI0BeKa, )KUBOTHBIX,
pacTeHun

09.12.26




41

Hanorexnonoruu B
OHOJIOTUN U MEIUIINHE

11.12.26

42

JKW3HEHHBIN TUKIT KJIETKU

16.12.29

43

Marpuunsiii cuate3 JJHK

16.12.26

44

Xpomocomsl. JIaboparopHas
pabota «3yueHue
XPOMOCOM Ha F'OTOBBIX
MUKpOIpernapaTax»

0.5

18.12.26

45

Jlenenue KJIeTKU — MHUTO3

23.12.26

46

Tunsl knetok. Kapuokunes u
IUTOKUHE3. Perymsius
YKU3HEHHOTO IMKJIa KIJIETOK.
JlaGopaTtopHnast pabota
«Habmnronenne Mmutosa B
KJIETKaX KOHUMKa KOPEeIIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

23.12.26

47

O06o06mIeH e U
CHCTEeMaTH3alus 3HaHUH I10
temaM "HacneacrBenHas
uH(pOpMaIIUs U peann3aius
ee B kierke", "JKu3HeHHBIN
ITUKJI KJIETKA" /
KonTponbhas pabota no
TeMe "Peakium MaTpU4HOTO
cuHTe3a"

25.12.26




48 Opranusm Kak eIMHOE 1eJ10e 13.01.27
TkaHu pacTeHuUil.
49 JlabopaTopHas pa(EOTa 05 13.01.27
«M3y4yenue TkaHen
pacTeHuin»
TkaHu )KUBOTHBIX U
50 yenoBeka. JlaboparopHas ) 05 15.01.27
pabora «M3y4yeHue TkaHen
KUBOTHBIX)
Oprassl. CHCTEMBI OpPTraHOB.
51 JlaGopaTtopHnast pabota 05 20.01.27
«M3y4yeHne opraHos
IIBETKOBOT'O PACTECHUS»
52 Ormopa Tenia OpraHu3MoB 20.01.27
53 JIBukeHMe OpraHu3MoB 22.01.27
54 [Tutanue opranu3mMoB 27.01.27
[TuTanme MO3BOHOYHBIX
55 | UPOTHRIE: 27.01.27
IInmeBapuTenpHas cucTeMa
yelioBeKa
56 JpIxanue opranu3mMoB 29.01.27
57 JIpixaHue MO3BOHOYHBIX 03.02.27
JKUBOTHBIX U YEIIOBEKA
58 TpancnopT BemEeCTB y 03.02.97

OpTraHnu3MOB




KposeHocHas cucrema

59 MO3BOHOYHBIX )KUBOTHBIX U 05.02.27
YenoBeKa

60 Brigenenue y opranu3mMoB 10.02.27

61 3ammura y OpraHu3MoB 10.02.27

62 HNmmyHHast cuctema 12.02.97
YeJIoBeKa

63 Paznpaxumocts n 17.02.27
pETyISIHs Yy OpraHu3MOB
I'ymopasibHast peryisnus u

64 SHIOKPUHHAS CHCTEMA 17.02.27
JKUBOTHBIX U YEIIOBEKA

65 @DopMBbI pa3MHOKEHUS 10.02.97
OpPTraHU3MOB

66 [TonoBoe pasmMHOXKEHUE 24.02.27

67 Meiios 24.02.27
I"ametorenes. OGpa3oBaHue
¥ pa3BUTHE ITOJIOBBIX KIIETOK.

68 JlaGopaTtopHnast pabota 05 96.02.27
«M3y4yenue ctpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»

69 WNHauBHyanbHOE pa3BUTHE 03.03.27
OpPTraHNU3MOB — OHTOTEHE3

70 3aKIraika OpraHoB U TKaHEH 03.03.27




N3 3apOAbIIICBLIX JINCTKOB

71

Poct u pasBuTHE )XUBOTHBIX.
JlaGopaTtopHnast pabora
«BpIsBIIEHNE TPU3HAKOB
CXOJICTBA 3apObIIICH
[IO3BOHOYHBIX JKHUBOTHBIX»

0.5

05.03.27

72

PasMHOXeHUE U pa3BuTHE
pactenuii. JlaboparopHas
pabora «CtpoeHue opraHoB
Pa3MHOXEHHS BBICIINX
pacTeHui»

0.5

10.03.27

73

O06o0mmenue u
cUCTEeMaTU3alus 3HaHUM 110
teme "CtpoeHue u QyHKIUU
opranusmMoB" / KonTponbHas
pabota o Teme "CtpoeHue u
(byHKLIUU OpaHU3MOB"

10.03.27

74

Uctopus craHoBIEHUS 1
pa3BUTHUS TEHETUKH KaK
Hayku. OCHOBHBIC TIOHSTUS U
CHUMBOJIBI T€HETUKH.
JlaGopartopHas paboTa
«/Ipo3oduna kak 0OBEKT
TEeHETHYECKUX
HUCCIIENOBAHUIN

0.5

12.03.27

75

3aKOHOMEPHOCTH
HacJIeJOBaHMs IPU3HAKOB.

0.5

17.03.27




Monorubpuanoe
CKpeLIUBaHUE.
[TpakTrueckas pabota
"U3ydyeHue pe3yabTaToB
MOHOTHOPUIAHOTO
CKpenuBaHus y Apo30duibr"

76

]_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI
MOHOFI/I6pI/II[HOFO
CKpCUIMBAHUA

17.03.27

77

AHanuzupyroiee
ckpemuBanue. Hemomxoe
JOMUHHUPOBaHHE

19.03.27

78

JluruOpuHoe cKpeniuBaHue.
[TpakTrueckas pabota
«M3yueHne pe3yabpTaToB
JUTHOPUIHOTO CKPEIIMBAHHS
y Ip030(QHIIBD)

0.5

24.03.27

79

[{uTomornyeckre OCHOBBI
JTUTHOPHUIHOTO CKPEIUBAHUS

24.03.27

80

CreruieHHO€e HaCIEI0OBaHNE
MPU3HAKOB

26.03.27

81

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

07.04.27

82

I'eneTuka nona

07.24.27

83

I['enorun kak HenocTHag
cucTeMa

09.04.27




84

I'eneTnueckuii KOHTPOJIb
pa3BUTHUS PaCTCHUH,
JKUBOTHBIX U YEJIOBEKa

14.04.27

85

M3MeHYMBOCTD IIPU3HAKOB.
Bunsl n3smMenunBocTH

14.04.27

86

MoaudukanruoHHas
N3MEHYUBOCTH

16.04.27

87

Bapuanmonsnslit psa u
BapUallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOAU(UKAITMOHHON
n3MeHYnUBOCTH. [locTpoeHue
BAPUALMOHHOIO pAJia U
BAapUALMOHHON KPUBOII»

0.5

21.04.27

88

I'emotunmueckas
N3MEHYNUBOCTD.
KomMOunnaTtuBHas
W3MEHYUBOCTD

21.04.27

89

Myranunonnas
U3MEHYUBOCTbD.
[TpakTuyeckas padora
«MyTtanuu y 1po3odpuisl (Ha
TOTOBBIX
MHUKpOIpenapaTax)»

0.5

23.04.27




90

3aKOHOMEPHOCTHU
MYTaIlMOHHOTO MpOIecca.
OnUreHeTnKa u
SMUTEeHOMHKA

28.04.27

91

O0o061IeH e U
CHCTEMAaTHU3aLH 110 TEME
"I'eneTuka - HayKa o
HACJIEACTBEHHOCTH U
W3MEHUYUBOCTH OpPraHU3MOB"
/ KontponbHas paboTa no
teme "['eneTuka"

0.5

28.04.27

92

I'eHeTHKa yeaOBEKA.
[TpakTrueckas pabota
"CocTaBieHUe U aHAIN3
poaociaoBHOM"

30.04.27

93

MeTtobl METUITMHCKON
T€HETUKH

05.05.27

94

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUU
TeHETUYECKHX 3a00IeBaHUI
YyeJI0BEKa

0.5

05.05.27

95

OCHOBHBbIE TTOHATHS
cenekuuu. JlabopatopHas
pabota "M3ydeHue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJT JJIOMAITHUX

0.5

07.05.27




SKUBOTHBIX"

96

MeToOb!I CENEKIIMOHHOMN
pabotel. JlaboparopHas
pabora "M3ydyeHue MeTo10B
CEJIEKIIMM pacTeHH"

12.05.27

97

JlocTrxeHus cenexkuuu
pacTeHUM U KUBOTHBIX.
[TpakTuyeckas pabora
"[IpuBuBKa pacTeHuit"

12.05.27

98

CoxpaHeHue, n3yuyeHue u
UCIIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

0.5

14.05.27

99

buorexHonorus Kak Hayka u
0Tpacib MPOU3BO/ICTBA.
[TpakTrueckas pabora
"N3y4yeHne 0ObEKTOB
OroTexHoIorumn"

19.05.27

100

OcHoOBHbIE HanpaBICHUS
CHHTETUYECKUN OUOIIOTUH

19.05.27

101

XpOMOCOMHa}I U IrC¢HHasda
HHXKCHCPUSA

21.05.27

102

Mennuunckue
OHOTEXHOJIOT MU

26.05.27

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOIT'PAMME

102

13.5




11 KUIIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OBoJIIOLIMOHHAs Teopus Y.
JlapBuHa

02.09.26

JIBrKy1IHe CHIIBI
HBOJIIOLIMK BUJOB 110 Y.

Hapsuny

02.09.26

Bbopr0a 3a cymecTBoBaHme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOp

04.09.26

dopMHpOBaHHE
CUHTETUYECKON TEOpUHn
HBOJIIOLIAN

09.09.26

ransl 3BOJIFOIIHOHHOTO
Mpoliecca: MUKPOIBOIOIIHS
Y MaKpOdBOJIIOIHUS

09.09.26

[Monmynsauus —
3JIEMEHTapHasl MHHIIA
JIBOJTIOINHU

11.09.26

3aKOH F€HETHUUYECKOT O
paBHoBecus [x. Xapau, B.
Baitan6epra. Jlaboparopnas

0.5

16.09.26




pabota «BrIsiBiieHue
W3MEHYUBOCTH y 0CO0€ei
OJTHOTO BUIa»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

16.09.26

DddekT ocHoBaTeI.
DddexT OyTHIIOIHOTO
TOPJIBITIIKA

18.09.26

10

Murpanuu. Uzomsuun
MOMYJISALNAN:
reorpaguueckas,
OHooruyuecKas

23.09.26

11

EcrecTBenHbIit oTOOp —
HarpasJsomui Gaxtop
ABOJIFOLIIN

23.09.26

12

[TonoBoii oT60p

25.09.26

13

[TpucnocoGieHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«M3yuyenue apomopho30B U
WIM0aaN TN y
pacTeHM U )KUBOTHBIX)

0.5

30.09.26

14

ITpumepsl
npucnocoOaeHuit y
OpPTraHU3MOB:

0.5

30.09.26




Mophosornueckue,
¢dusnonoruueckue,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[Ipucriocobnenwust
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3ZHOCTh

15

Bup, ero kpurepuu u
cTpykTypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(}OIOTUYECKOMY
KPUTEPUIO»

0.5

02.10.26

16

CrpykTrypa B

07.10.26

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPOIBOIIOIUU

07.10.26

18

CBs3b MHKPO3BOJIIOINHN U
SIMHUACMHUOJIOTNHA

09.10.26

19

Makpo3Botronus.
[Taneonronoruyeckue
METO/Ibl U3YUEHUS
SBOJIIOLIUN

14.10.26

20

buoreorpaduyeckue
METO/Ibl U3YUYEHUS

14.10.26




9BOJJIIOIIMH

21

DOMOPHOIOTHYECKHE U
CpaBHUTEIBHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

16.10.26

22

MonekynsipHo-
TE€HETUYECKUE,
OMOXUMHYECKHUE 1
MaTEeMaTUYECKUE METOIbI
W3Y4YEHUS IBOJTIOIIUN

21.10.26

23

OO611re 3aKOHOMEPHOCTH
IBOJTIOLIUH

21.10.26

24

AnantuBHas pajuanus.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

23.10.26

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU Ha
3emiie

06.11.26

26

JonayuyHnsie
IIPEICTABIICHUS O
3apOXKACHUU )KU3HU

06.11.26

27

OCHOBHBIE >TAIlbI
HEOpPraHUYECKOI
SBOJIFOLUU

11.11.26

28

['unoressl 3apoxacHUS
KU3HU

11.11.26




29

Ucropus 3emiu u METOabI
€€ U3y4cHusl.
JlaGopaTtopHnas pabota
«3yueHue u onucaHue
MCKOIAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

13.11.26

30

HavansHble 3Tanbl
opraHqucxoﬁ 3BOJIFOIINH

18.11.26

31

OBOIIOLUS DYKAPUOT

18.11.26

32

OCHOBHBIE TaIlbI
IBOJIIOLMH PACTUTEIBHOIO
mupa. [IpakTudeckas
pabora «M3yuyenue
0COOEHHOCTEN CTPOCHUS
pacTeHHi pa3HbIX
OTJIENIOBY

0.5

20.11.26

33

OCHOBHBIE DTAITBI
ABOJIFOIUU KUBOTHOT'O
MHpa

25.11.26

34

DBOJIIOIUS KUBOTHBIX.
[TpakTrueckas pabota
«M3ydyenue ocobeHHOCTEH
CTPOEHHSI TO3BOHOYHBIX
KHBOTHBIX»

0.5

25.11.26

35

Pa3zButue xn3HM Ha 3eMiie
0 3paM U Mepuoiam

27.11.26




36

MaccoBble BBIMUPAHUS —
IKOJIOTMYECKNE KPU3UCHI
HPOILLIOTro

02.12.26

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

02.12.26

38

CoBpemMeHHas cuctema
OpPTaHUYECKOTO MHPA.
OcHOBHBIE
CHCTEMATUYECKUE I'PYIIIIEI
OpPraHu3MOB

04.12.26

39

O6o006menne u
cUCTEeMaTU3alus 3HaHUM 110
TeMaM "MUKpO3BOIIOLHUS U
€€ pe3ynbTaThl',
"Maxkpo3Boronys U ee
pe3ynbTathl"/
KonrpomnbHas pabora no
teme "DBomouus”

09.12.26

40

AHTpOHOJ’IOI‘I/IH — HayKa O
YECIO0BCKEC

09.12.26

41

PazButue npencraBnenuii o
MIPOUCXO0XKICHUU YEIOBEKA

11.12.26

42

MecTo 4enoBeka B CHCTEME
OpPraHUYeCKOTO MHpA.
JlaGoparopHas paboTa

0.5

16.12.29




«M3ydyenue ocobeHHOCTEN
CTPOCHUS CKeleTa
YeJI0BEKa, CBSI3aHHBIX C
HPSIMOX OXKICHUEM)

43

JIBrKy1IME CHIIBI
aHTPOIIOreHe3a

16.12.26

44

CooTHolIeHNE
OMOJIOTUYECKHUX U
COLMATBHBIX (JaKTOPOB B
AHTPOTIOTEHE3e

18.12.26

45

OCHOBHBIE CTaaNM
aHTpPOIIOTeHe3a

23.12.26

46

ITaseorenetuka u
HaJIEOr€HOMUKA

23.12.26

47

3BOJ’IIOI_II/I$I COBPCMCHHOT'O
YCJIOBCKaA

25.12.26

48

UYenoseueckue pachl.
[TpakTnyeckas pabora
«M3yueHne dKOJI0rn4eCKuX
aZanTanui 4eI0BeKa»

0.5

13.01.27

49

MexucuuninHapHbIe
METO/Ibl aHTPOIOJIOTUU

13.01.27

50

3apoXk/ICHUE U pa3BUTHE
9KOJIOTHH

15.01.27

51

MeTo/1bl 5KOJI0THH.
JlaGopaTtopHnast pabota

0.5

20.01.27




«M3yyenue MeTo10B
9KOJIOTHYECKUX
HUCCIIEIOBAHUN)

52

3HaYeHNE YKOJIOTUUECKAX
3HAHUH I YeIOBEKA

20.01.27

53

Dxonorudeckue GpakTopsl

22.01.27

54

AbuoTtndeckue (HakTopsl.
CBeT Kak 3KOJIOTUYECKUI
daktop. JlaboparopHas
pabora «BpIsiBiIcHUE
MPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
CBETa»

0.5

27.01.27

55

AOuoTtuyeckue (HakTopsl.
Temmepatypa kax
HKOJIOTUYECKUM (PaKTop.
JlaGopaTtopHnast pabota
«BpIsBIEHUE
npucnocoOiIeHni
OpPTaHU3MOB K BIHSHHIO
TEMIEPATYPhI»

0.5

27.01.27

56

AbuoTtnueckue GpaxkTopsl.
BiaxxHOCTB Kak
HKOJIOTHUECKUH (pakTop.
JlaGopartopHas paboTa
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHH U3

0.5

29.01.27




pa3HbIX MECT OOUTAHUS

S7

Cpenpl oOuTaHus
OpPTaHU3MOB

03.02.27

58

buonornueckne PUTMBI

03.02.27

59

Kuznennsie Gpopmel
OpraHU3MOB

05.02.27

60

buotnyeckue pakTopsl

10.02.27

61

3HaueHne OMOTHYECKUX
B3aMMOJICHCTBUM IS
CYIIIECTBOBAHUS
OpPTaHU3MOB B CpeJie
oOHUTaHus

10.02.27

62

DJKOJIOTHYECKHE
XapaKTEePUCTUKU
MOMYJISIUN

12.02.27

63

OcHoBHBIE TIOKa3aTENN
HOIYJISILIVK: YUCIIEHHOCTb,
IUIOTHOCTh, BO3pAacTHas U
H0JIOBasi CTPYKTypa

17.02.27

64

OcHoBHBbIE TIOKa3aTENN
MONYJISILAN: POXKIAEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAllUU

17.02.27

65

Okojorudeckas CTpyKTypa
HOMYJISILIUU

19.02.27

66

JIMHaMuKa MOIyJISUU U €€

24.02.27




perymsnus

67

Kpussie pocta
YHUCJIEHHOCTHU NOIMYJIALUH.
KpuBble BEIKMBaHUSA

24.02.27

68

DKoJoruyeckasi HuIIa
Buja. Jlaboparopnas
pabora «IIpucnocobnenus
CEMsIH paCTeHUN K
paccesieHuIo»

0.5

26.02.27

69

Bug xak cucrema
MO YJIALAN

03.03.27

70

3aKOHOMEPHOCTH
MOBEJICHUS U MUTPAIIHIA
SKUBOTHBIX

03.03.27

71

Coo00111eCcTBO OPraHU3MOB
— OHoIEeHO3

05.03.27

72

DKocucremMa Kak OTKpbITast
cucreMa

10.03.27

73

Kpyrosoport BemiecTs u
MMOTOK PHEPTUU B
9KOCUCTEME

10.03.27

74

OcCHOBHBIE ITOKa3aTeiln
IKOCUCTEMBI

12.03.27

75

OKOJIOTHYECKUE IMUpaMUuibl

17.03.27

76

HN3menenus cooOmiecTs —
CYKIIECCUH

17.03.27




77

IIpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpPEH 1
OKEaHOB

19.03.27

78

IIpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP, JIECOB,
CTENEH, IyCTbIHDb

24.03.27

79

AHTpPOIIOTE€HHBIE
HKOCUCTEMBbI

24.03.27

80

Y pO03KOCHCTEMBI.
[TpakTuyeckas pabora
«3y4yeHue u onucanue
ypOOIKOCUCTEMBD»

0.5

26.03.27

81

3aKOHOMEPHOCTH
(dhopMHUpOBaHUS] OCHOBHBIX
B3aWMO/JICUCTBUI
OpPTaHU3MOB B 3KOCHCTEMAX

07.04.27

82

MexaHu3Mbl BO3JICUCTBUA
3arpsI3HEHUM PA3HBIX TUIIOB
Ha CyOOpPraHU3MEHHOM,
OPraHU3MEHHOM,
MONYJSLIMOHHOM U
OKOCUCTEMHOM YPOBHSX

07.24.27

83

buochepa —
oOmenmaneTapHas
o0ostouka 3emin

09.04.27




Vuenue B. U.

84 14.04.27
Bepnazackoro o 6uochepe

85 3aKOHOMEPHOCTHU 14.04.27
CYIIECTBOBaHHS OHOCHEPHI

86 KpyroBopotsI BemecTs u 16.04.27
OMOT€OXUMHYECKUE ITUKITBI

87 30HaNBHOCTH OUOCHEPHI. 91.04.27
OCHOBHBIEC OMOMBI CYIIIH

88 YcToitunBoCTh OHOChepsh 21.04.27

89 DKOJIOTUYECKHE KPU3KCHI U 93.04.27
UX IPUYHHBI

90 Bo3zeiicTBue yenoBeka Ha 98.04.27
ouochepy
AHTpPOIIOT€HHOE

o1 BO3/ICHCTBHE I;Ia 98.04.27
PaCTHTENBHBIN U
JKUBOTHBIN MUD

92 OxpaHna npupo/sl 30.04.27
OCHOBHBIE IPUHIIUTIBI

93 YCTOMYHUBOTO PA3BUTHUSA 05.05.27
4eJI0BEYEeCTBA U MPUPO/IBI
PammmonansHOE
NIPUPOIOTIOIB30BAHNE U

94 COXpaHCHHE 05.05.27
OMOJIOTUYECKOTO

pa3zHooOpasus 3eMin




O06006menne u
CHUCTeMaTU3als 3HAHUH 110
TemaM "DKoJIorus - HayKa
0 B3aUMOOTHOIIEHUSIX
OpPraHU3MOB JIPYT C APYroM
Y HaJIOPraHU3MEHHBIX
CHCTEM C OKpY>Karolleu
cpenoit", "Opranusmsl U

95 cpena oouTaHus", 1 07.05.27

"OKosorust BUI0B U

nonyssinus", "IKoiaorus

COOOILIECTB.

DKOJIOTHYECKHE CUCTEMEI'",

"buocdepa - rnodbanbHast

skocuctema" /

KonTponbhas pabota no

teme "Dxonorus”
96 Pe3epBHBIii ypok 1 12.05.27
97 Pe3epBHBIi1 ypok 1 12.05.27
98 PesepBHbIil ypok 1 14.05.27
99 PesepBHblil ypok 1 19.05.27
100 | Pe3sepBHblil ypok 1 19.05.27
101 PesepBHBIN ypok 1 21.05.27
102 | Pe3sepBHblil ypok 1 26.05.27

OBUIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME




MPOBEPSIEMBIE HA EI'3 110 BUOJIOT' A TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOI NPOI'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Konx nposepsiemoro
TpeOoOBaHUS

HpOBepﬂeMble TPGGOBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1 06p330BaTeJIBHOﬁ
nmporpaMmmbabl CpeaHET0 0611{61"0 06p33OBaHI/IH

ChopMUpOBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHU B CUCTEME €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAY4YHOW KapTUHbI MHpa, B IIO3HAHWM 3aKOHOB IPHUPOABI M PEIICHHUH
JKHU3HCHHO BaXXHbBIX COLHMAJIBHO-OTHYCCKUX, DKOHOMHNYCCKHX, DKOJIOTHYCCKUX HpO6HeM YCJIOBCUECCTBA, a
TAK)XC B PCHICHUU BOIIPOCOB pPALMOHAIBHOI'O HNPHUPOAOINOJIb30BaHUA, B q)OpMI/IpOBaHI/II/I HOCHHOCTHOT'O
OTHOIIECHHS K IPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIaJl€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX — OMOJIOTOB B
pa3BUTHE OMOJIOTUU

Brnanenme cucremoii 3HaHMET 00 OCHOBHBIX METOJAaX HAy4YHOTO IIO3HAHMSA, HCIONB3YEeMBIX B
OMOJIOTMYECKUX HCCIIEOBAHUSX KHUBBIX OOBEKTOB M 3KOCUCTEM (OMHMCAHHE, U3MEPEHHE, MPOBEICHHE
Ha0Jt0/1eHNH ); cIoco0aMU BBISIBIIEHUS U OLIEHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPOJIE.

YMeHue BBIABUraTh TMIIOTE3bI, MPOBEPATh UX IKCHEPUMEHTAIBHBIMHU CpeACTBaMH, (GOpMYIHpYs Ielb
HCCIIEA0BAHM, AHAIIU3UPOBATH IOJYYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOBI.

BrlsiBiieHNE 3aBUCMMOCTH MEXKAY UCCIEAYEMBbIMU BEIMYMHAMHU, OOBSICHEHHE MOTYYEHHBIX PEe3yIbTaTOB U
(opMyIMpOBaHUE BBIBOJIOB C MCIOIb30BAHNEM HAYyYHBIX MMOHATUMN, TEOPUIl U 3aKOHOB

YMeHue BianeTh CHUCTEMOM OWMONOTMUECKUX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIMOJAraroIIie
OMOJIOrMYecKre TEPMHUHBI M TIOHATHSI (3KH3Hb, KJIETKA, TKaHb, OpTaH, OPraHK3M, BUJI, MOIMYJISIIUS, SKOCUCTEMA,
OuorieHo3, Ouocdepa; MeTaboIM3M, TOMEOCTa3, KIETOUHBII MUMMYHHUTET, OMOCHHTE3 Oenka, OUOIMOIMMEpHI,
JCKPETHOCTb, camMOoperyJisius, CaMOBOCIPOU3BE/ICHHUE, HACJIE/ICTBEHHOCTb, M3MEHUUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Oomonornueckne Teopuu: kierouHas Teopus 1. IlIsanna, M. Illneiinena, P. BupxoBa; KioHaIbHO-
cenekTuBHOro ummynurera 1. Opmux, .M. MeunnkoBa, XpoMOCOMHAasi TE€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojpimeBoro cxojcrsa K. bapa, sBomonnonnas teopust Y. JlapBuHa, CHHTETHYECKAs




TEOpHsl IBONIOLMHU, Teopusi antponoreHe3a Y. JlapBuna; Teopust 6uoreorieHo3a B.H. Cykauépa; yuenue
H.U. BaBunoBa o LeHTpax MHOrooOpasus M MPOUCXOXKICHUS KYJIbTYpPHBIX pacTeHuil, yuenue A.H.
CeBep1ioBa 0 MyTSAX U HallpaBJICHUAX 3BoJtoLnH, yueHue B.U. Bepnanckoro — o 6uocdepe);

3aKOHBI (eAMHOOOpa3usi IMOTOMKOB IE€PBOTO IIOKOJIGHUS, PpACIICIICHUS MPHU3HAKOB, HE3aBHCUMOIO
HacyenoBaHus npu3HakoB ['. MeHens; clenIeHHOro HaclieJOBaH!sI PU3HAKOB U HAPYIICHUS CLETIICHHS
resoB T. Moprana; roMoJOrMYecKMX psJIOoB B HacleAcTBeHHOW wu3MeHunBoctn H.M. Basuiosa;
reHeTudyeckoro paBHoBecuss JIx. Xapau u B. BaitnGepra; 3aponeimeBoro cxoxactsa K. bopa;
onoreHeTnueckuii 3akoH J. ['exkerns, . Mrosuiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH );

npaswia (MuHuMyMa FO. JInOuxa, 5K0I0ruyeckoil nupamMuabl 4ucen, 0MoMacchl U SHEPTHUH);

runote3bl (koauepsatHol A.M. Omnapuna, nepBuuHoro OynaboHa JIkx. XomnneiHa, mukpocdep C. dokca,
puboszuma T. Yek)

YMeHue peniaTh NOUCKOBBIE OMOJIOTHMYECKHE 3a/1a4H; BBISBISTh IPUUNHHO-CIICICTBEHHBIC CBSI3U MEXITY
UCCIICTyeMBbIMU OHOJIOTHUECKIMH OOBEKTaMH, MPOIECCAaMH M SBJIICHHSIMU; JIENIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHHH TIOJTYYEHHBIX PE3yIbTaTOB;

COCTaBJISITh TEHOTUINMYECKHE CXEMbl CKPEUIMBAHUS JJsl pPa3HbIX TUIIOB HACIEIOBAHUS TPU3HAKOB Y
OpPraHM3MOB, COCTABJISTH CXEMbI MEPEHOCa BEUIECTB M DHEPrHH B dKOCHCTeMax (LIeMH MUTAHUS, MHILIEBbIE
CETH)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3M MEXJY CTPOCHHEM U (YHKIMSIMHU: OPraHOMJIOB, KIETOK Pa3HbIX
TKaHel, OpraHaMy ¥ CHUCTEMaMU OpPIaHOB Y PAaCTEHMM, *KMBOTHBIX U YEJIOBEKa; MEXy dTanaMu oOMeHa
BEIIECTB; ATAallaMU KJIETOYHOTO LMKJIA M JKU3HEHHBIX LMKJIOB OPraHU3MOB; 3TaraMu 3MOPHOHAIBLHOTO
pa3BUTHs; TEHOTUIIOM M (EHOTHNOM, (EHOTUNOM U (akTopaMu cpeasl OOUTaHUS; MpPOIEecCaMU
SBOJIOLMY; JBWKYIIMMHM CHJIAMH AHTPOIIOI€HE3a; KOMIIOHEHTAMH pPa3jJu4HbIX JKOCUCTEM H
MPUCTIOCOOTICHUSMH K HUM OpraHU3MOB

YMeHue BhIIENATh CYIIECTBEHHbIE TPU3HAKHU:
CTPOEHUSI BHPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT; OAHOKIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
BUJIOB, OMOTrE€OLIEHO30B, PKOCUCTEM U OuOC(epbl; CTPOEHHUS OPraHOB U CHCTEM OpPraHOB pPACTEHUH,




KUBOTHBIX, YEJIOBEKA; IPOLIECCOB IKHU3HEISATEIbHOCTH, IPOTEKAIOMIUX B OpraHu3Max pacTeHHI,
KUBOTHBIX M 4YEJIOBEKa; OMOJOTHMYECKUX IPOLECCOB: 0OMEHa BemecTB (MeTabosau3M), UH(OpMAIMH H
NPEBPAIICHHUs] YPHEPTHH, OPOKEHHS, aBTOTPO(PHOTO M reTepoTPOPHOTO THIIOB MUTAHMS, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, Meio3a, rameroreHesa, -SMOpHOreHe3a, IOCTIMOPUOHAIBHOTO Ppa3BUTHA,
Pa3MHOKCHHS, HMHIUBHUAYAJbHOTO pa3BUTHA OpraHu3Ma (OHTOT€HE3a), B3aUMOJCHCTBUS TI€HOB,
rerepo3uca; AEHCTBHH HCKYCCTBEHHOTO OTOOpa, CTAOWIM3MPYIOIIETO, IBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; aJUIONATPUUECKOT0 U CHMITATPUYECKOTO BHI000PA30BAHMUS; BIMSHUS JBHKYIIHX
CUJI DBOJIIOIMM Ha TEHO(POHA NOMYIALUH; NPHUCIOCOOJIEHHOCTH OPraHM3MOB K cpele oOuTaHus,
YyepeoBaHMs HAIPaBJICHUH 3BOIONNN; KPYTOBOPOTA BEIIECTB U TIOTOKA SHEPTHH B IKOCUCTEMAX

ChopMHPOBAaHHOCT YMEHHUSI BBIICNIATH CYIIECTBEHHBIC NPU3HAKH BHUPYCOB, KIETOK IPOKAPUOT |
OYKapuoT, OAHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHUIOB, 6I/IOF€OH€H030B U D3KOCUCTEM,
OCOOCHHOCTH TIPOLIECCOB OOMEHa BEIIECTB U MPEBPAICHUS HHEPrUM B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO U SHEPreTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO03a, MeH03a, OINIOJOTBOPEHUS, PA3BUTHS
U Pa3MHOXKEHUS, MHAMBHUIYaJIbHOTO pa3BUTUs OpraHu3Ma (OHTOTeHe3a), OOphObI 3a CyIlIEeCTBOBaHUE,
€CTECTBEHHOT'0 0TOOpa, BUA000pa30BaHMsl, MPUCIOCOOICHHOCTH OPTaHU3MOB K cpejie OOMTaHuUs, BIUSHUSL
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI€HHBIX M3MEHEHMH B 3KOCHCTEeMaX CBOEH MECTHOCTH, KpyroBOpOTa
BEIIECTB U MIPEBpAILEHUs SHEPTruM B Onochepe

VYMenue ucmnonab30BaTh COOTBECTCTBYIOIIHUE ApTyYMCHTHI, 6I/IOJ'IOFI/I‘~I€CKYIO TEPMHUHOJIOTUIO U CHUMBOJIMKY
I 1OKa3aTCJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTCMATUYCCKUX T'PYIIIL; B3AUMOCBA3U OPraHU3MOB U
CpCablL O6I/IT3.HI/I$I; CAUHCTBA YCJIOBCUCCKHUX PacC, HGO6XOI[I/IMOCTI/I 300POBOTO o6pa3a JKU3HH, COXpPaHCHUA
pa3Hoo6pa3H${ BHUI0B U DKOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUS MIPUPOABI 1 YCJIIOBECUCCTBA

YMeHue KpUTUYECKH OLEHUBaTh HHGOPMAIUI0 OHOJIOTHYECKOro COJEpKaHus; HHTEPIpPETHPOBAThH
TUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIEJOBaHUNH B OWONOTMM, MeIUIUHe, OWOTEeXHOJIOTUH;
paccMaTpuBaTh TI00albHBIE HKOJOTHYECKUE TPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K
HUM COOCTBEHHYIO TO3UIINIO




IHEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 BUOJIOTI'H

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

buosnorns xak HayKa. JKuBble cuCTEMBI U HX HU3Yy4YCHHUC

11

CoBpeMeHHas OMOJIOTUS — KOMIUIEKCHAsI HayKa. buosornyeckue Hayku ¥ M3ydaemble UMH Mpooiembl. DyH1aMeHTaIbHbIE,
NPUKJIAJIHBIEC U TIONCKOBBIE HAYYHBIE HCCIIEJOBAHNUS B OUOJIOTHH.

3HaueHue OMOJOTUH B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAayuyHOH KapTuHbl Mupa. [Ipodeccun, cBs3aHHbIE C
Ouosnorueil. 3HaueHHe OWOJOTHMM B TMPAKTUYECKOM JESITENTPHOCTH YEIOBEKa: MEAHIIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBILIUIEHHOCTH, OXPaHE IPUPObI

1.2

Kupble cuctembl Kak mpeaMeT u3ydeHus Ouosnoruu. CBONCTBA JKUBBIX CHCTEM: €JAMHCTBO XUMHYECKOI'O COCTaBa,
JUCKPETHOCTh M LEJIOCTHOCTb, CIIOKHOCTb W YHNOPAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CamMOOpraHU3alLus,
CaMOBOCIIPOU3BENCHUE, PA3APaXKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YPOBHM OpraHH3alMK )KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KIETOUYHbIN, TKAHEBBIM, OPraHU3MEHHbIH, NOMYJIAIIMOHHO-BUI0BO,
HKOCHUCTEMHBIN (OMoreorneHoTHueckuil), Ouocdepusiid. Ilpomeccrl, mpoucxoasdue B JKHUBBIX cucTeMax. OCHOBHBIE
npu3HaKy kuBoro. JKu3Hpe Kak opma CyIiecTBOBaHUs MaTepUn

13

Mertonbl Ouonorndeckoil Hayku. HaOmromeHue, m3MepeHHe, SKCIEPUMEHT, CUCTeMaru3alus, MmeraaHanus. [lonsrue o
3aBUCUMOM M HE3aBUCHMOM IepeMeHHOM. IlnanupoBanue skcnepumenta. IlocranoBka u mpoBepka rumnore3. Hynesas
runote3a. IloHatue BbIOOpKM U €€ AOCTOBepHOCTh. Pa3bpoc B Ouonormueckux naHHbIX. OlleHKa J1OCTOBEPHOCTH
MIOJIy4EHHBIX Pe3yJIbTaTOB. [I[pHUMHBI HCKaXEHUS Pe3yJIbTATOB dKciepuMeHTa. [[oHATHE CTaTHCTUYECKOrO TecTa

Knerka kak Onosioruyeckasi CuicreMa

2.1

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAs eAuHHIA kuBoro. Mcropus otkpeitus kiaetku. Padoter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. llIBann, M. lneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHHSI COBPEMEHHON KJIETOUHOU TEOPHH.
MeTtoab! MOJIEKYISIPHOM M KJIETOUYHOM OMOJIOTHH: MUKPOCKOMUS, XpoMaTorpadus, 31ekTpodopes, MEeTO ], MEUEHBIX aTOMOB,
g depeHaIbHOe HeHTpUYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK

2.2

XWMHAYECKNN COCTaB KIIETKH. Makpo-, MUKpPO- ¥ YJIbTPAaMUKpPOdJIEMEHTHl. Bosla n €€ posib Kak pacTBOPUTENSA, PEarcHra,
y4acTHe B CTPYKTYPHUPOBaHMHU KJIETKH, TEIUIOPEryIsauuu. MuHepalibHbIe BeleCTBA KIETKH, UX OMojoruyeckas poib. Posb




KaTHOHOB U aHUOHOB B KJIETKE.

Buonornveckue monmumepsl. benku. AMUHOKHCIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoil Mosekyinbl. [lepBuunas
CTpyKTypa Oenka, nenTHaHas cBA3b. BTopuuHas, TpeTuyHas, yeTBepTUYHAs CTPYKTYyphl. JleHarypauusa. CoiicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHkIuu OIKOB.

VYrneBoabl. MoHocaxapupl, AUcCaxapHbl, OJUrocaxapuipl U mosucaxapuabl. OOmuUi IUlaH CTpoeHUs U (U3MKO-
XUMHUYECKHE CBOIMCTBA YIiIeBOAOB. buonornueckue GyHKINN yriIeBOOB.

Jlumuasl. T'uapodunbsHO-rHApOdOOHBIE cBoiicTBa. Kiaccudukanms munumos. Tpurmwmmepunsi, ¢ochonunuabl, BOCKH,
crepounipl. buonorndeckue ¢pyHkuuu aunuaoB. OOIe cBOHCTBa OMOJOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO03aMBIKAHUIO, TIOJIYIIPOHHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. Ctpoenue nyknennoBbix kucior. Hykneorunpl. [IpuHIIMI KOMITZIEMEHTApHOCTH.
[TpaBmiio Yapradda. Crpykrypa JJHK — nBoitHas crimpanb. Mectonaxoxaenue u ouonormnueckue pynakuun [JHK. Bumsr
PHK. ®ynkiuu PHK B knetke.

Crpoenue w™onekynasl AT®. Makpospruyeckue cBs3u B Monekyne AT®. buonornueckue @ynkuuun ATO.
BoccranoBneHHble epeHocunky, ux GyHkiuu B kietke. Ceksenuponanue JJTHK.

CrpykTypHast Ouojorus: OMOXMMHUYECKHE M OHO(PHU3MUECKHE MCCIIEOBAHUS COCTaBa W IPOCTPAHCTBEHHOW CTPYKTYPHI
OroMoIIeKyn

2.3

Tumb! KJIETOK: yKaprHOTHYEcKask U MpokapruoThuueckasi. CTpyKTypHO-(pyHKIIMOHAIbHbIE 00pa30BaHUS KIETKH.

Crpoenue npokapuoTuueckoi kietku. Kierounas crenka 6akrtepuil u apxeil. OCOOEHHOCTH CTPOEHUS TeTepOTPOPHON U
aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. MEeCTO U poJib MPOKapHUOT B OMOIIEHO3aX.

Crpoenre u (yHKIMOHMpPOBAHHE JYKapuOTHUYECKOM KieTku. Ilmasmarnmueckas memOpana (rutasmasiemMma). CTpykTypa
I1asMaTHuecko MeMmOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IUIa3MaTUYecKyld MeMOpaHy: naccuBHBIA (auddysus,
obneruénnast nupdy3us), akTUBHBIM (MEPBUYHBIN U BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynpoHuiiaeMoctb MEMOpPAHBI.
Pabora nHarpmii-kanueBoro Hacoca. DHIOLMTO3: MUHOLUTO3, (arouuto3. Dk3omuTo3. Kinerounas crenka. CTpykTrypa u
(GYHKLIMHU KIETOYHON CTEHKH PacTEeHH, TPHOOB.

[Murormasma. Iluro3ons. Llurockener. [IBmwkenue nuromiasmbl. OpraHounasl kieTku. OnHOMEMOpaHHbBIE OpPraHOUIbI
KJIeTkH: sHaomnazMatuueckas cetb (OIIC), ammapar ['onbku, JU30COMBI, UX CTpoeHHEe U (QyHKIUH. B3anMocBssb
OJTHOMEMOpaHHBIX OpPraHouioB KieTku. CTpoeHue rpanyssipHoro petukyiayma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3




KJIETOYHBIX MeMOpaH. [manmkwii (arpaHylspHBIN) SHIOIUIA3MAaTHYeCKUil peTukyiayM. CekpeTopHas (yHKIMs ammapara
I'onpxu. Tpancnopt BewecTs B KieTke. Bakyonu pacTurenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABIL.

Crpoenuie U QpyHKIMM MUTOXOHAPHM M muacTuj. IlepBHYHbIE, BTOPHUUHBIE M CIOXKHBIE IUIACTH]IBI (POTOCHUHTE3UPYIOIINX
9yKaproT. XJIOPOILIACTBI, XPOMOILIACTHI, JIEHKOIUIACTBI BBICIIUX PACTCHUM.

HememOpannble opraHouabl kinetku CrtpoeHue M (QyHKIMM HEMEMOpaHHBIX OPraHOMIOB KJIETKH. PuGocomsl.
MukpodunameHTbl. Mpimieynble KIeTKH. MukpoTpyOoukn. Knerounsrii mentp. CTpoeHHWE M ABHKCHHE >KTYTHKOB W
pecHuuek. MukpoTpyO0ouKy 1uToIIa3mMel. LleHTprons.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIIa3Ma, SIIPBIIIKH, WX CTPOCHHE W (YHKUWHU. SInepHBbIA OCNKOBBIM MAaTpHKC.
[TpocTpaHcTBEHHOE PACIIOIOKEHUE XPOMOCOM B HHTEp(Da3HOM sape. benku XxpomaTiHa — TUCTOHBI.

Knerounsie BkiitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT (pPaCTUTENbHOM, dKUBOTHOM, IPUOHOI)

2.4

ACCUMMIISIINS U TUCCUMUIISIIAS — JIBE CTOPOHBI MeTabonm3Ma. Tunbsl oOMeHa BEIIeCTB: aBTOTPO(HBIN U TeTepOoTPOdHBINA.
VYyactue kuciaopoza B 0OMEHHBIX Ipoleccax. JHepreTudeckoe obecreuenne kietku: npespamieane AT® B 0OMEHHBIX
nporeccax. DEepMEHTATUBHBIN XapaKTep peakluil KJIETOYHOro mertabonuszma. DepMeHThI, WX CTPOEHUEe, CBOWCTBA U
mexaHu3M geiictBus. KodepmenTsl. OTinums (epMEHTOB OT HEOPraHMYECKHUX KaTaln3aTopoB. benku-akTUBaTOphl U
OeIKU-MHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIMH OT Pa3IMUHbIX (HaKTOPOB.

[TepBuYHBI CHHTE3 OpraHMuYecKUX BemlecTB B kieTke. PorocuHTe3. Ponb XsopomiacToB B mpoliecce (OTOCHHTE3A.
CgeroBas u TemHoBas (asbl. [IpogykTuBHOCTE (hoTOCHHTE3a. BiusHue pazauuHbIX (akTOpOB Ha CKOPOCTh (POTOCHHTE3A.
3HavyeHue pOTOoCHUHTE3A.

XemocuHTe3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHMKOB: HUTpUPUIMpYIOIIMEe  OaKkTepuu, Kele300aKTepuu,
cepobakTepun, BOJOPOAHBIC OaKTepuu. 3HAUCHUE XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Opoxenus. I[IpoaykTbl OpoxeHHss W HX HCIHOJb30BaHUE 4YEJIOBEKOM. AHa’pOOHbIE
MUKPOOPTraHU3MbI KaKk 00BEKThI OMOTEXHOJIOTUU U BO30YyAUTETN OO0JIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHepreTndeckoro obOmena. IloaroroBurenbHbIN dTan. [nukonmu3 — OECKUCIOPOAHOE
pacIlEeIIEHUE TIIIOKO3BI.

Buonornyeckoe OkuclieHHe, WM KJIETOYHOE JbIxaHue. Poiib MUTOXOHIpUH B Ipoleccax OMOJIOIMYECKOro OKHCIIECHUS.
[Muknnueckue peakuuu. OxuciaurenbHoe (GocopunupoBanue. [Ipeumymiectsa aspobHOro nmytu oOMeHa BEIIECTB Iepes




aHadpOoOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO 0OMEeHa

2.5

Peakuun maTtpuyHOro cuHtesa. I[IpMHIMI KOMIUIEMEHTApHOCTM B peakUMsAX MATPUYHOIO CHHTe3a. Peanmsanus
HacleICTBeHHON nHpopmarmu. ['eHeTnyeckuil KoJ, ero cBoiicra. Tpanckpunuus — matpuunbiii cuare3 PHK. [Tpunnumnst
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEBHOCTh, ACUMMETPUYHOCTh. TpaHcmsiuuss U €€ 3Tambl. Ydactue
tpancnopteix PHK B OmocunTese Oenka. YcnoBus 6uocunresa Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3anus reHoMa y HpOKapuOT M 3YKapHOT. Perynsnus akTUBHOCTM I'€HOB Y IHpokapuoT. I'mnore3a omepona (.
XKaxko0, K. Mano). Perynsmus oOMeHHBIX ITporeccoB B kiieTke. Kietounslii romeocras.

Bupycsl — HekieTouHble pOPMBI JKU3HU U 00JMratHble napa3uThl. CTpOeHHE NPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
OakTeprodaros.

BupycHsie 3a00eBanus denoBeka, KUBOTHBIX, pactenuil. CIIN, COVID-19, conuanbHble 1 MEAUIIMHCKHE TPOOIIEMBI

2.6

Knerounslii nuki, ero nepuosl u peryisauus. Matepdasza u Muto3. OCOOEHHOCTH MPOLIECCOB, MPOTEKAOLINX B HHTEpdase.
[TonroroBka kierku k peneHuto. [IpecuHTeTHyeckuil (HOCTMUTOTHYECKHH), CHHTETMYECKHMH W MOCTCUHTETUYECKUN
(MpeMUTOTUYECKUI ) TTePHOIbI HHTEP(DA3HI.

Marpuunsiii cunre3 JJHK — permmkanmsa. IIpunnumnse!r permmmkanuu JIHK: xoMimemMeHTapHOCTB, ITONYKOHCEPBATHBHBIN
CUHTE3, aHTUMapasuienbHocTh. Mexanusm perumnkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u TenoMepasa.
XPpOMOCOMHBII HA0OP KJIETKU — KapuOTUIl. JIUIIIONIHBIN U raruionAHbI HaOOpbhl XPOMOCOM. | OMOJIOTHYHbIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Jenenune xknetkn — muto3. CTaguu MUTO3a U MPOUCXOZSAIINE B HUX Npouecchl. Tunel MuTo3a. KaproKnHE3 U LIUTOKUHES.
buonornueckoe 3HaueHne MuTO3a. Perysisuus MUTOTHYECKOTO IMKIA KIETKH. IIporpamMmmupyemas kieTo4dHas rubenb —
aromTo3.

@yHKIMOHAIbHASI FEHOMUKA

Opl" aHM3M Kak OMOJIOrMYecKas CUCTEMa

3.1

OHOKIETOYHBIE, KOJIOHUATIbHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl 1 MHOTOTKAHEBBIE OPraHU3MBI.

@DopMbI pa3MHOXKEHMsT OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTMBHOE) U IOJIOBOE. Buabl 0ecrosnoro pa3MHOKEHUS:
MOYKOBaHUE, CIIOPYIISIIMS, (pparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. IlonoBble kneTku, mnau raMmersl. Meio3. Craaum meiosa. IloBeneHne XpoMocoM B MeHO3€.




Kpoccunrosep. buosorndyeckuii CMbICI M€i03a M IIOJOBOTO mpouecca. Melo3 M ero MeCTO B JKM3HEHHOM LIHMKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ametorenes y >kuBOTHBIX. [lonoBblie sxkene3bl. OOpa3zoBaHue U Pa3BUTHE MOJOBBIX KIIETOK.
Cnepmatorene3 u oorene3. CTtpoeHHe MOJOBBIX KIeTOK. OIJIOJOTBOPEHHE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX.
CrniocoObl OIIOA0TBOPEHUS: HapykHOe, BHyTpeHHee. [lapTeHorenes.

WNupuBuyanbHOE pa3BUTHE OpraHu3MOoB (oHTOoreHe3). Craauu sMOpHorenesa )HUBOTHBIX (Ha MpUMepe JArymkn). JIpodiaenue.
Tumbr apobsierans. OcoOEHHOCTH IPOOJICHUS MICKOIUTAIONINX. 3apOJIbIIIEBbIC JTUCTKU (TAaCTPYJISIus). 3aKiIaJKa OpraHoB U
TKaHEell M3 3apoJbIIIEBbIX JUCTKOB. B3anMHOE BiMsSHHE YacTell pa3BUBAIOLIETOCA 3apoibliia (IMOpHOHATIbHAS MHAYKIMS).
3akJiajika IUIaHa CTPOEHUsI KUBOTHOTO KaK pe3yJibTaT MepapXUUeCKUX B3aUMOJIEHCTBUM reHoB. BiusiHue Ha aMOpHoHalbHOE
pa3BUTHE Pa3INYHBIX (PAKTOPOB OKPYKAIOLLIEH Cpebl.

Poct u passutne xuBoTHBIX. [locTamMOpuoHansHBIN nepuo. [IpssmMoe u Henpsimoe pa3ButHe. PasButre ¢ Metamopho3om y
OECIO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. bHOIIOTMYecKoe 3HAUYe€HHWE TMPSMOTO U HEMPSIMOro Ppa3BUTHS, WX
pacrpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKTOPHI PETYJISIUU POCTa >KMBOTHBIX U 4YenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHs Y )KUBOTHBIX M uesioBeka. [leproapl oHTOTeHe3a YenoBeKa.

Pasmuoxenue u pazsutue pacteHuil. 'ametodur u cnopodut. Meiio3 B )KU3HEHHOM 1UKIIE pacTeHuid. OO6pazoBaHue crop B
npoiecce Meiioza. ['amerorenes y pacrtenuil. OIUIONOTBOPEHHUE UM Pa3BUTHE PACTUTENBHBIX OpraHu3MoB. J[BoiiHOe
OIUIOIOTBOPEHUE y IIBETKOBBIX pacTeHuil. OOpa3oBaHME M pa3BUTHE CEMEHHM. MexaHU3Mbl PEryJsUd OHTOreHe3a Yy
pacTEeHU U KUBOTHBIX

I/ICTOpI/I}I CTAHOBJICHUA U Pa3BUTUA IT'CHCTUKH KaK HAYKH. OCHOBHbBIC T'€HETUUCCKHE MMOHSATHS M CHUMBOJEI. ['OMOJIOrHYHEIC
XPOMOCOMBI, AJJICIBHBIC TCHBI, AJBTCPHATUBHBLIC IIPHU3HAKU, I[OMI/IHaHTHBII\/JI n pGHCCCHBHBIﬁ IIpHU3HAK, T'OMO3UIOTa,

3.2
reTepo3UroTa, 4YHUCTasl JHMHMS, TUOpHUIAbI, TeHOTHN, (eHoTun. OCHOBHBIE METO/bl TE€HETHKH: TUOPUIOJOTHYECKHM,
LUATOJIOTHYECKUI, MOJIEKYIIPHO-T€HETUYECKHUN
Momnorubpuanoe ckpemuBanue. [lepBorit 3axkoH MeHens — 3aKOH €IMHO00pa3usi THOPUIOB MepBoro nmokoyieHus. [Ipasuio
noMuHHUpoBaHMs. Bropoit 3akon Mennens — 3akoH pacuierienus: npusHakoB. L{utonornueckne oCHOBbI MOHOTHOPUAHOTO
3.3 CKpemmBaHus. [ MITOTe3a YUCTOTH TaMeT.

AHanmu3upyromiee ckpemuBanue. [I[poMexyTOUHBIM XapakTep HacjieIoBaHMs. PacriermieHne Npu3HAKOB MPH HEMOJIHOM
JIOMUHUPOBAHUH.




Jurubpunnoe ckpermmBanue. Tpetuii 3axkoH MeHenst — 3aKOH He3aBUCHMOTO HacJel0OBaHUs MPU3HAKoB. Lluromornueckne
OCHOBBI IUTHOPHIHOTO CKPEUTHBAHUS.

CueruienHoe HacneznoBaHue npusHakoB. Pabotel T. Moprana. CueruieHHOe HaclieloBaHHE M€HOB, HApYLIEHHUE CLETICHUS
MEXy reHaMu. XpOMOCOMHas TEOPHsI HaCIEICTBEHHOCTH.

I'eneTuka mona. XpOMOCOMHBIM MEXAaHH3M OINpPEAEICHUS IoJa. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. I'OMOraMeTHelii U
reTeporaMeTHBIN MoJI. ['eHeTrndeckas CTpyKTypa IOJIOBBIX XpoMocoM. HaciieroBanue Npu3HaKoB, CLEIUIEHHBIX C ITOJIOM.
I'enorunn kak mnenoctHas cucreMma. Ilnedorponuss — MHOXKECTBEHHOE JEUCTBUE Te€HA. MHOMXKECTBEHHBIM aJUICIU3M.
B3aumoneiictBue HeayuienbHbIX TeHOB. KommiieMenTapHocTs. Dnucras. [lonumepus

3.4

BzaumoneiictBue reHotuna M cpeasl npu  (GopmupoBaHuu (eHoTHna. I3MeHuUMBOCTH Ipu3HakoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE ITPU3HAKU. BUbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS 1 HACJICACTBEHHAS.

MopauukanoHHas W3MEHYUBOCTh. Ponb cpensl B ()OPMHUpPOBaHMM MOIU(PHUKAIMOHHONW H3MeH4YnBocTH. Hopma peakimmn
npu3Haka. BapuannonHnslii psa u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MOM(UKAIIMOHHOM H3MEHYMBOCTH.
['eHoTHNMYeckass K3MEHYMBOCTb. (CBOWCTBA T'E€HOTHIWYECKOW WM3MEHYMBOCTU. Buabl TI'€HOTUNHMYECKOHM W3MEHUYMBOCTH:
KOMOWHATHBHAS, MyTaIllMOHHAsL.

KomOuHaTtuBHas n3MeHYMBOCTb. Meii03 U MOoJI0BOM Mpolecc — 0CHOBa KOMOMHATUBHOM M3MEHUYMBOCTH. Poiib KOMOMHATUBHON
U3MEHYMBOCTHU B CO3/1aHMH T€HETUYECKOT0 Pa3HO00pa3us B Mpezieax 0JJHOro BUA.

MyTanunoHHast ©3MEHUYMBOCTb. Buibl MyTaluil: FeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U MHYLIMPOBAHHbBIE MYTaLUH.
SAnepHple M nuTOIUIA3MaTHdyeckue MyTauud. COMAaTHYECKHE M IOJIOBble MyTalMu. [IpMuuHBI BO3HUKHOBEHHs MyTallWi.
MyTrareHsl 1 MX BIMSHUE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOIO IpOIecca. 3aKOH TI'OMOJIOTMYECKHX PSAIOB B
HacseacTBeHHoU n3mMenunBocty (H.M. BaBunoB). BuesinepHast U3MEHUMBOCTh M HACIIEICTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapoaHass HporpamMma HCCIEIOBaHUS TIe€HOMa YeloBeKa. MeToAbl M3Y4YeHUsi T€HETHKHU
YeNOBeKa: TEHEaJOTHYeCKHi, OJIM3HEIOBbI, IUTOTCHETHUYECKUN, MOMYIAINOHHO-CTATUCTHUECKUN, MOJEKYISIPHO-
reHetudeckuii. COBpeMEHHOE OMpeiesIieHHe TeHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUITUPOBAHNE, B TOM YHCIIC C
nomoinbio [11[P-ananu3a. HacnencrBennsie 3a00ieBaHus YenoBeka. [ eHHbIE M XpOMOCOMHBIE 00JIe3HU ueoBeKka. bone3sHu
C HACIICJICTBEHHOW TMPENPaCOIOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOM TEHETHMKH B TPEIOTBPANICHUH | JICYCHUH
TeHETHUYECKUX 3a00seBaHuit yenoBeka. CTBOJIOBBIC KIETKH

3.6

JlomecTukanus 1 ceneKIus. 3apokIeHNe CeIeKIMu U AgoMecTrkarmu. Ydyenne H.M. BaBunoBa o 1ieHTpax MpoUCXOKACHUS U




MHOT000pa3usi KyJbTYPHBIX pacTeHUd. Poib CeNeKiuy B CO3JaHUM COPTOB PACTEHHUN M MOpO] *KHUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B HacleAcTBeHHOM n3menunBoctd H.M. BaBuioBa, ero 3HaueHue Jyist CeleKIMOHHOM
paboThL

Metonapl ceneKnMOHHOM pPaboThl. MCKyCCTBEHHBIH OTOOpP: MAacCOBBIM M HMHAWBHAYAIBHBIA. DTanmbl KOMOWHAITMOHHOW
ceneknuu. McnplTanue npou3BoauTeNei mo notoMcTBy. OTOOp MO T€HOTUIY C IMOMOIIBIO OLIEHKH (PEHOTHIAa MOTOMCTBA U
oTOOp Mo reHoTuy ¢ nomomsio anammsa JJHK.

HckyccTBEHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOM paboThl. PaauanvoHHBIH U XUMUYECKUI MyTareHe3 Kak MCTOYHHUK
MyTalui y KyJbTYpHBIX (OopM OopraHu3moB. Vcrmosib30BaHHE TE€HOMHOTO PEIAKTUPOBAHUS M METOJIOB PEKOMOMHAHTHBIX
JHK s monydeHust uCXOAHOr0 MaTtepualia sl CEJIEKIUU.

[Nonmy4enue nmomuruionsioB. BuyTpuBumoBas ruOpuau3anus. bimskopoacTBeHHoOe ckpelyBanue, Wi nHOpuauHT. HepoacteenHoe
CKpEeIMBaHUE, WK ayTOpuIuHT. [ 'ereposuc u ero npuamHel. Mcronp3oBanue reteposuca B ceneKuun. OTaanéHHas THOPUTA3AIIHSL.
[Ipeononenue GecrioaArs MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIUU PACTEHHI 1 YKUBOTHBIX

3.7

OOBEKTHI, UCHIOTb3yeMble B OMOTEXHOJIOTHH, — KJIIETOYHBIC U TKAHEBBIC KYJIBTYphl, MUKPOOPTaHU3MBI, MX XapaKTEPUCTHKA.
TpaauiinoHHas GUOTEXHOJIOTHSL: XJIe00oNeueHue, MOJTy4YeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHO/AEIHE. MUKpOOHOIOrnYecKuii
cuHTe3. OOBEKTHI MUKPOOHONIOrMYeCKUX TexHojorui. IlponsBoacTBo Oenka, aMHHOKUCIOT M BUTAaMUHOB. VMCKyccTBEHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKIIMS SIMIIEKJIETOK ¥ KIIOHUPOBAHUE )KUBOTHBIX. METOJI TpaHCIIIIaHTALUH SIIEP KIIETOK.
XpoMocoMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIH CHHTE3 TeHa U KOHCTpyupoBaHue pekoMOMHaHTHbIX JIHK.
JlocTHKeHUsT U TEpCIeKTUBBl XPOMOCOMHOM M Te€HHOM WH)XXeHepuu. MenunuHckue OuorexHonoruu. lcmnosiab3zoBaHue
CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpraHnu4eCcKoOro Mmupa

4.1

buonoruueckoe paznooOpasue opranuzMoB. CoBpeMeHHasl cucTeMa opraHumdeckoro mupa. IlpuHnumnel kinaccupukanuu
OpTraHu3MOB. OCHOBHEBIE CHCTEMAaTHUECKHE TpYyIIibl OPpTaHU3MOB.

OCOOEHHOCTH CTPOCHMS M JKU3HEIESTEIbHOCTH OJAHOKJIETOUHBIX OPraHu3MOB. bakTepuu, apxeu, OJHOKIETOYHBIE T'PUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, Apyrue mnpoTHcThl. KojoHuanbHble OpraHu3Mbl. J[BM)KEHHE OJIHOKJIETOYHBIX OpPraHU3MOB!
amMEOOMHOE, JKI'YTHKOBOE, PECHHYHOE. 3allluTa Yy OJHOKJIETOYHBIX OpPraHU3MOB. Pa3ipa’kuMOCTh Yy OJHOKJIETOYHBIX
OpraHu3MoB. TakcHChI

4.2

MHOroKJIeTOYHEIE pacTCHUA. B3anMocBsa3p 4acTeili MHOTOKJIETOYHOI'O OopraHusma. TKaHI/I, OpraHbl U CUCTEMbI OpPraHOB




MHOTOKJIETOYHOro opranu3ma. OpraHu3zM Kak eaumHoe uenoe. TkaHu pacTeHuil. THUIBl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHas, MexaHudeckas. OcoOeHHOCTH CTpoeHHs, QYHKIUH U
pacIoI0KEeHUs TKAaHEH B OpraHax pacTeHHUU

4.3

BereraruBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHuil. @yHKIMN OPraHoOB U cucTteM opra”oB. Kapkac pacteHuil. [IBuxkeHue
MHOT'OKJICTOYHBIX PACTEHUN: TPONU3Mbl U HAacTUM. lloriomieHue BOABI, YIVIEKUCIOIO ra3a M MHMHEPAIBHBIX BEILIECTB
pacrenusimu. Jlpixanue pacteHuid. Jud¢ys3us razoB depe3 MOBEPXHOCTh KJIETKH. TPaHCHOPTHBIE CHUCTEMbI PACTEHUH.
Brinenenue y pacteHuid. 3aniura y MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. Cpeacrsa nacCUBHOM M XMMUYECKON 3aIUTHI.
dutoHIUAEL.

PaznpaxxuMocTs M peryisnus y opraHusMoB. Pa3npakuMoCTh M peryssiliis y MHOTOKJIETOYHBIX pacTeHuil. PocroBble
BELIECTBA U UX 3HAUYCHUE

4.5

MHOTOKIETOYHbIC XKUBOTHBIC. B3aMOCBS3b yacTeit MHOTOKJIETOYHOI'O OopraHus3ma. TKaHI/I, OpraHbl U CHUCTEMbI OpPraHOB
MHOT'OKJICTOYHOI'O OpraHu3ma. OpFaHI/ISM Kak eguHoe 1enoe. I'omeocTtas. TkaHU )XKUBOTHBIX M 4YelIOBEKa. THIILI JKMBOTHBIX
TKaHEH: onuTeinalibHasa, COCAWHHUTCIIbHAA, MbIIICYHAA, HCPBHAA. Ocobennoctu CTPOCHHA, (1)YHKI_II/II71 U PaCIIOJIOXKCHUA
TKaHEH B OopraHax KMBOTHBIX U YCJIOBCKA

4.6

Opranel ¥ CUCTEMBI OPraHOB XKMBOTHBIX. (DYHKIMM OpPraHoB M cHcTeM opra”oB. Omopa Tena opraHu3MoB. CKeeTbl
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUH ckeneT. CTpOEHHUE U TUIIBI COEAUHEHUS KOCTEH.
JIBM>K€HHE MHOTOKJIETOYHBIX KMBOTHBIX. IIuTaHue »kuBOTHBIX. [IMTaHne NMO3BOHOYHBIX KUBOTHBIX. /IbIXaHHE KMBOTHBIX.
Koxxnoe npixanue. KabepHoe 1 1€royHoe JbIXaHHeE.

JIpixaHue TIO3BOHOYHBIX JKMBOTHBIX. OBOJIOIUOHHOE YCJIOKHEHUE CTPOEHUS JETKUX [MO3BOHOYHBIX IKUBOTHBIX.
JpixarenpHasg cucteMa 4denoBeka. MexXaHu3M BEHTWIISLMU JIETKMX y NTHUI U MJIEKONUTAKOIUX. TpaHCHOpPT BEUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cucTemMa M03BOHOYHBIX
KUBOTHBIX. Kpyru kpoBooOparieHusi. DBOJIOLHMOHHBIE YCIOKHEHHUS CTPOCHUS KPOBEHOCHOW CHUCTEMBI IMO3BOHOYHBIX
JKUBOTHBIX. Bblfienenue y opranusmoB. Beijenenne y xuBoTHbIX. CokpaTtuTenbHble Bakyoiau. Oprassl BelaeneHus. CBsa3b
MIOJIOCTH Tejla C KPOBEHOCHOM M BBIICIUTEIBHOM CUCTEMAaMM. BbleneHne y IO3BOHOYHBIX JKMBOTHBIX. 3alllUTa y
MHOT'OKJIETOYHBIX ’KMBOTHBIX. IIOKpOBBI U UX IIPOU3BOJIHBIE.

Pa3gpaxxuMocTh U peryianys y Opraiu3MoB. PazapakuMocTb y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazapaxxumocts u
peryisauus y MHOTOKJIETOYHBIX pacTeHH. POCTOBBIE BelllecTBa M MX 3HAUYCHHUE.




HepBHass cucrema u peduiekTopHas peryisaius y MHOTOKIETOYHBIX J>KMBOTHBIX. HepBHas cucrema u €€ OTAENBI.
OBOJIIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputmoB u mnporpamm ais 3(h(ekTUBHONW (QYHKIMOHAIBHON aHHOTAllMM T€HOMOB, TPAHCKPUIITOMOB,
IPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTEHUM, )KUBOTHBIX M U€IOBEKa

S) OpranusMm 4esoBeKa U €ro 3710pOBbe
Oprasbl U cUCTEeMbl OpraHoB uesioBeka. OTzesbl FOJOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexkc u peduiekropHas
51 nyra. be3ycnoBHble U ycnoBHble pediekchl. ['yMopanbHas peryssius ¥ SHIOKPHUHHAs CUCTEMa XUBOTHBIX U YEJIOBEKA.
' JKenessl SHOOKPUHHOM CHCTEMBI U UX I'OPMOHBL. [leficTBHE rOpMOHOB. B3aMMOCBSI3b HEPBHOW M JHJIOKPUHHOM CHUCTEM.
['unoranamo-runoguzapuas cucrema. Peduekc u pedaexropras ayra. be3yciaoBHbIE U YCIOBHBIE peIeKCh
3amura opranusma ot 6osesHeil. IMMmyHHas cuctema yenoBeka. KieTouHblil U ryMopanbHblii HMMYHUTET. Bposx1¢HHBIH,
59 npuoOpeTéHublii cnenmduuecknii MMMyHHTET. Teopus KiIoHaIbHO-cenekTuBHOro mMMmyHnuteta (I1.0pmux, ®.M.bepner,
' C.ToneraBa). BocnamurenbHble OTBETbl OpPraHu3MoB. Poib BpOXIEHHONO HMMYHUTETAa B Pa3BUTHM CUCTEMHBIX
3a00eBaHuM
53 KposenocHas cuctema u e€ opransl. Cepjlie, KpOBEHOCHbIE cocy bl U KpoBb. Kpyru kpoBoobOpamienus. Pabora cepaua u eé
' peryJIsiiust
54 Ipixanue uenoBeka. [luddysus ra3oB uyepe3 MOBEPXHOCTh KIETKH. JlpIxaTenbHas cucTeMa dYenoBeka. JlpIxaTenpHas
' MOBEPXHOCTh. Perymsuus npixanus. JpixareabHble 00bEMBI
55 [TumeBaputenbHass  cuctema  yenoBeka. OTaensl  NUIIEBAPUTENBHOTO  TpakTa.  IIuiieBapuTenbHBIE  KENE3bI.
' BHYTpHUII0JIOCTHOE ¥ BHYTPUKIIETOYHOE MUIIEBAPEHUE
56 [ToxpoBbl u ux npousBoaHsle. Opranbl BbiaeneHus. [louku. Ctpoenue u (yHKIMOHMpoBaHHe HedpoHa. DunbTpanus,
' CEeKpelHs 1 00paTHOE BCachblBaHHE KaK MEXaHU3MbI padOThl OpraHoB BbieneHUs. OO0pa3oBaHe MOUYH Y YellOBEKa
5.7 JIBukeHue yenoBeka: MplleyHas cucreMa. CKkeJeTHbIe MBI U MX paboTa. CTpoeHHe U TUIIbI COETUHEHHS KOCTel
6 Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie
OpomouronHass teopust Y. JlapBuHa. [IpeanochUiku BO3HMKHOBEHUS AapBUHW3MA. JKU3HB U HaydHas NEATENbHOCTH Y.
6.1 JapBuHa.

I[BI/I)KyH_II/IC CHJIBI ABOJIIOLMHU BUAOB 110 Y. I[apBI/IHy (BBICOI(EUI HHTCHCHUBHOCTb PA3MHOKCHHUA OPraHU3MOB, HACJICACTBCHHAA




W3MEHUYUBOCTH, OOpPH0A 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).
Odopmnenne cuaTeTnueckoil Teopun sBomonuu (CTD). Heiitpanbnas Teopust 3Bosonun. COBpeMEHHAsI YBOJIIOIMOHHAS
Ouosiorusi. 3HaueHUE HBOIIOIMOHHON TEOPUU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

[Momynsimust Kak »JeMeHTapHas eIuHHuna 3Boiionui. COBpeMEHHBIE METOABl OLIEHKH T'€HETHYECKOro pa3zHooOpasus u
CTPYKTYpbl mnomymnauuid. M3meHeHHe TeHO(POHIA MOMYJSAIUN KaK 3JIEMEHTapHOE DSBOIONMOHHOE SBJICHHE. 3aKOH
reHeruyeckoro paBHoBecus [[x. Xapau, B. Baitn6epra.

DOnemeHTapHbIe (HAKTOPHI (ABMKYIIHE CHIIBI) IBOMIONMHA. MyTallmoHHbIH nporecc. KomOuHaTuBHAS M3MEHYMBOCTD. J{peiid
TE€HOB — CIy4yailHble HEHAIpaBJICHHbIE M3MEHEHHUS YacTOT aieneid B momymauusx. DPQexT ocHoBatens. Murpamuu.
Wzomsius nonmynsiiuii: reorpadudeckas (IpoCTpaHCTBEHHAs ), Ouooruueckast (pernpoayKTUBHAs).

EctectBenHblii oT10Op — HampaBnsomuid Qaktop dBomonuu. DOpMBI  €CTECTBEHHOTO OTOOpa:  JIBIDKYILUH,
CTaOMIIM3HUPYIOUIHIA, pa3pbiBatoLIiid (Au3pynTuBHBIN). [TonoBoit oTOOp.

[TprcnocoOIeHHOCTh OPraHW3MOB KaK pe3yabTaT MHUKPOIBOJIONWH. BO3HHKHOBEHHE NPHUCIIOCOOIICHUN y OpraHM3MOB.
Apomopdo3sl n uamoamantanuu. [Ipumepsl npucnocoOneHnit y opraHu3mMoB. OTHOCHTENBHOCTh HPUCHOCOOICHHOCTH
OpraHU3MOB.

Bug, ero kputepuu u crpykrypa. BumpooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIOLUH. M3omsauus — kitodyeBoit (akTop
BugooOpa3oBanus. Ilytu wu cmocoObl BHI000pa3zoBaHMA: ajulonaTpuyeckoe (reorpauyeckoe), CHUMIATPUYECKOe
(9KOJIOTHYECKOE), «XMIHOBEHHOE (TOIUIUIONAN3ALNS, THOpUAn3anus). JITMTeTbHOCTD SBOJIIOLIMOHHBIX IPOLIECCOB.
MexaHu3mMbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOmMONMOHHON OHOJOrMKM B pa3paboTKe HayyHBIX METOJIOB COXpaHEHHs Ouopa3sHooOpa3us. MHKpO3BOMIOLUS U
KODBOJIIOLIMA Mapa3uTOB U UX X035€B. MexaHn3mbl (OpMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHUKAM U CHOCOOBI OOPHOBI C
HEl

6.3

Metoapl u3ydeHuss MakposBomoouuu. [laneoHTosnorndyeckue MeTonabl H3ydeHHUs sBoiouuu. I[lepexomubie (QopMbl U
buoreHeTHYECKUE PSAIbI OPraHU3MOB.

buoreorpaduyeckue Meronpl u3lydeHus sBoionuu. CpaBHeHue ¢iaopel M (ayHbl MAaTepUKOB U OCTPOBOB.
buoreorpaduyeckue obnactu 3emian. Buab-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POJOTHYECKHME METOJbl H3YYEHMsI HBOJIOUMU. [ eHeTHueckne MeXaHU3MbI
SBOJIIOIIMM OHTOTEHE3a U MOSBJIECHUS IBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrMUHbIE U aHAJIOTUYHBIE OpraHbl. PynuMmentapHbie




OpraHbl M aTaBU3MbI. MOJEKYISIPHO-TCHETUYECKUE, OMOXUMUYCCKUE W MATEMaTHYECKHE METOJbI M3YYCHHUS JBOJIOLHUHU.
['omonornynbie TeHbl. COBpeMEHHBIC METO/IBI TOCTPOCHHSI (PHIIOTEHETUYECKHX JICPEBHEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOIHSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (IpaBuiia) 3Bojouud. HeoOpatumocts sBomtonuu. AnantuBHas panuanus. HepaBHOMepHOCTH
TEMITIOB 3BOJIOLUU

6.4

HaydHble THIIOTE3bI TPOUCXOXKICHHUS JKU3HU Ha 3emuie. AOuoreHe3 W maHcrnepMmus. JloHaydyHbIe NPEACTABICHUS O
3apOKICHUH KU3HU (KpealMmoHU3M). [ unore3a mMoCTOSHHOTO CaMO3apOXKIECHUS JKU3HH U €€ OoIlpoBep:keHHe onbiTamu O.
Penu, JI. Cnanmnanuanu, JI. [Tactepa. [IpoucxoxkaeHne )KU3HU U aCTPOOUOJIOTHSL.

OcHoBHBIE dTallbl HeOopraHWMYeckod sBoitonuu. [lmaHerapHas (reojorumyeckasl) HBONIONMS. XUMHUYECKas OSBOIIOIUS.
AOUOTeHHBIN CHHTE3 OpraHNYecKHuX BeulecTB U3 Heopranuueckux. OnsiT C. Munnepa u I'. FOpu. OGpa3oBaHue moanumMepoB
u3 monoMmepoB. KoanepBatnas runore3a A.M. Omapuna, runore3a nepBudyHoro Oymbona [[x. XonjeiHa, reHeTHYeCKas
runote3a . Mémnepa. Pubosumsl (T. Yex) m rumoreza «vupa PHK» V. T'unbGepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopust 3emnu u meToas! €€ nzydenus. Mckonaemblie opranndeckue octatku. ['eoxpoHosnorust u e€ meroapl. OTHOCHTENIbHAS
U a0COTIOTHAsA TeoXpoHoorus. ['eoXpoHomornueckas 1mKkasna: S0HbI, SPbl, TEPUOJIBL, TTOXH.

HauanpHbpie aTambl opraHudeckod 5Boironuu. [losiBlIeHHe ¥ HBOMIOLMSA TEPBBIX KIETOK. JBOMNIOIHS MeTaboiu3Mma.
BosHukHOBeHHE TepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHAOr MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaTtonutsl. [IpokapuoOThl U 3yKapuOTBHI.

[TpoucxoxaeHune 3yKaproT (CHMOMOTeHe3). DBOTIOIMOHHOE MTPOUCXOXKACHNE BUPYCOB. [IporcxokIeHne MHOTOKIETOYHBIX
OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE dTambl JBOJIIOIUH BBICHIUX pacTeHuil. OcHOBHbIE apomopdo3bl pacteHuil. Bwixom pacTeHuidt Ha cCymry.
[TosiBNeHrEe CIOPOBBIX pacTeHH U 3aBoeBaHre UMH cylid. CeMeHHble pacTeHus. [IponcxoxkaeHne NBETKOBbIX PaCTEHUH.
OcHOBHBIE 3Tallbl 3BOJIONUM XKUBOTHOrO Mupa. OCHOBHbIE apoMopdo3bl KMBOTHBIX. Benjackas ¢ayna. KemOpuiickuit
B3pbIB — IOSIBIICHUE COBPEMEHHBIX THUMOB. llepBhie XOopmoBblie KUBOTHBIE. KH3Hb B BOJAE. DBOJIOLUSA MO3BOHOYHBIX.
[Tpoucxoxaenne ampuoduii u pentuinid. [Iporucxoxaenne MiaekonuTawmux U OTull. [IpuHImn kirodeBoro apomopdosa.
OcBoeHne O0ECIO3BOHOYHBIMU M TIO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM W TEpUOAaM: apxeil, MpoTepo30, Maneo30il, Me3030, KaiiHo30i. OOmas




XapaKTepUCTHKAa KJIMMara M TIeOoJOrM4eckux InpoueccoB. llosBieHne U pacuBeT XapaKTepHbIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUS U BIMSHUE HAa Fa30BbIi COCTAaB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJIOTMYECKHE KpHU3HMChl Mnpouuioro. IIpuyuHBI M CIEACTBHS MAacCOBBIX BBIMHUPAHUH.
CoBpeMeHHBbII 9KOIOTHYECKUI KPU3HUC, €r0 0COOCHHOCTH

6.5

Paznensl u 3amaun anTponosiornd. Meroasl antpornosnorud. CTaHOBIIEHUE NPEACTABIECHUN O NMPOUCXOKICHUM YEJIOBEKA.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBo uenoBeka € KMBOTHBIMHM. CHCTEMaTH4eCKOE IIOJIOKEHUE ueraoBeka. CBUAETENbCTBA CXOJCTBA 4YEJIOBEKA C
KUBOTHBIMHU: CpaBHHUTEIbHO-MOpP(doIornyeckue, >sMOpuosoruueckue, (Hu3noioro-OMOXMMHUYECKHE, IOBEAECHYECKHE.
OTnnuus 4yernoBeka OT )KMBOTHBIX. [IpsIMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHE roJoBHOIO MO3ra
Y BTOPOW CUTHAJIbHOW CHCTEMBI.

JBmxynme cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMOIOTHYecKHe, conranbHbie. COOTHOLICHHE OMOJIOTHUECKUX U COIIMATBHBIX
(aKkTOpOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTPOIOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE IIPEIKHU JIto/iel. YenoBeKk yMenblii, IepBble U3TOTOBIICHUS
opyauit Tpyna. YemoBek mpsSIMOXOISIIMI W TIEPBBIM BBIXOJ JioJed 3a mpeaenbl Adpuku. UenoBek renaenbOeprckuii —
o0mMi MpeloK HEeaHJepTAIbCKOrO 4YeJIOBEKa M YeloBeKa pa3yMHOro. YenoBek HeaHJEpTalbCKUN Kak BUA JIIOJEH
XOJIONHOTO KiMMaTa. YenoBeK pa3yMHBIH COBPEMEHHOTO THIA, ICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a
npeaenamu AQpukH.

OBOJIIOLIMS  COBPEMEHHOTO 4esjoBeka. EcTecTBeHHBI OTOOp B MOMyNALUMAX YeloBeKa. MyTallMOHHBIM mpouecc U
noaumopdusm. IlomynsuonHble BOJIHBI, apeii¢ TeHoB, MUTrpanus U «3PQPeKT OCHOBATEN» B MOMYISALUSIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckne pacbl. [lonstue o pace. bonbumime pacel: eBporeonaHas (eBpas3uiickas), aBCTpaO-HEPOUIHAS
(9KBaTOpHalIbHAsA), MOHTOJIOUAHAS (a3uaTCKO-aMepuKaHcKast). BpeMs u myTu pacceneHus 4enoBeka 1o rjiaHeTe. EMuHCTBO
yenoBeyeckux pac. Hayunas HecocToATenbHOCTh pacu3Mma. lIpucrnocoOiieHHOCTh uenoBeKa K pPa3sHbIM YCIOBUSM
OKpy»katomien cpeabl. BnusiHue reorpadudeckoil cpensl u apeida reHoB Ha MOP(OIOTHIO U PU3UOIOTHIO YeTTOBEKa

OKOCHCTEMEI U MpUCyIue UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3amaun sxonoruu. CBsi3b SKOJIOTUU C APYTUMH HaAyKaMHu.
Mertoapl sxonorun. [loneBrsie HaOMOACHNSA. DKCIIEPUMEHTHI B SKOJIOTUU: IPUPOHBIE U JJabopaTopHble. MoenpoBanue B




9KOJIOTMA. MOHUTOPUHT OKPYKAIOUIEN Cpe/ibl: JIOKaIbHbIA, PETUOHATIBHBIN U II100aIbHbII

7.2

Okonoruyeckre (pakTopbl U 3aKOHOMEPHOCTU MX AercTBUs. Kiaccudukanus sKogoTH4eckux (akToOpoB: aOMOTHUYECKHE,
OouoTtnueckue, aHTpornoreHHsie. O0muMe 3aKOHOMEPHOCTH JACUCTBHUS 3KoNorndeckux ¢axropos. IlpaBuno munumyma (K.
HInpenrens, FO. JIn6ux). TonepanTHOCTh. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue QaxTopbl. CBeT Kak 3Kojorudyeckuii Qaxrop. JlelcTBHE pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha
OpraHu3Mbl. DKOJOIMYECKHE TIpYININbl PAaCTEHUM M >KMBOTHBIX [0 OTHOIIEHMIO K cBeTy. CurHaipHas poJsib CBETa.
doTonepuoau3M.

Temmeparypa kak 3konorudeckuil ¢pakrop. [leiictBue temmnepaTypbl Ha opraHu3msl. [IoHKuIOTEpMHBIE 1 TOMOMOTEPMHBIE
OpraHU3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skonorumueckuil ¢axrop. Ilpucnocobnenus pacteHuit Kk noaiep:kaHuio BogHoro Oamanca. Knaccudukanus
pacTeHuil o OTHOIIEHUIO K BoJie. [IprcrnocobneHus )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenpl  oOWUTaHHS  OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3]YyIlHAas, I[IOYBEHHAas, [JIYOMHHAas  MOJINOYBEHHas,
BHYTpHOpraHu3MeHHasi. OU3NKO-XUMHUECKHE OCOOCHHOCTH cpe oOuTanus opraHu3MoB. [Ipucrnoco0ieHns: opraHu3MoB K
JKU3HU B Pa3HBIX cpeax.

buonornueckue putrmbel. BremHue u BHyTpeHHuUe puTMBL. CyTO4YHBIE W TOJMYHBIE PUTMBIL. IIpucnocoGieHHOCTh
OpPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUN KU3HU.

Kuznenusie ¢popmbl opranu3moB. [lonsaTue o xu3HeHHOH Gopme. KuzHeHHBbIE (OPMBI pacTeHUIl: AepeBbsl, KyCTapHUKH,
KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHBIE (DOPMBI JKUBOTHBIX: T'MJIPOOMOHTHI, T€OOUOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOEHHSI U 00pa3a KU3HH.

buotnueckue Qaxtopsl. Buasl OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 U €ro (hOpMbl.
[Tapa3uTu3Mm, Koomepanusi, MyTyalau3M, KOMMEHcCaIW3M (KBapTHMpPAHTCTBO, HaxjeOHHuecTBo). Herpoduueckue
B3aUMOJICUCTBUS (TomHUeckue, hopudeckue, padpuueckue). 3HaueHUE OMOTHYECKUX B3aUMOJICHCTBUM JIJISl CYIIECTBOBAHUS
OpraHu3MoOB B cpezie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU nomyssiiuu. [lomynsanus kak Ouosjoruueckas cucrema. Poilb HEOIHOPOAHOCTH CpEIbl,
¢duznyeckux OapbepoB U OCOOEHHOCTEH OMOJIOrMM BHUIOB B (POPMHUPOBAHUM NMPOCTPAHCTBEHHOM CTPYKTYPHI MOITYIISIIHIMA.
OCHOBHBIE NOKAa3aTeIN MOIYJSIUN: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHAS U MOJIOBAsA CTPYKTYpa, POKAAEMOCTh, IIPUPOCT,
TEMII pOCTa, CMEPTHOCTb, MUTPALUS.




DxoJyioruueckasl CTpykrypa nomyisiuuud. OLeHKa YWCICHHOCTH MNOMyJsiuu. JMHamMuka monyasuuu U e€ peryssius.
buotnueckuit norenman nonynsuu. MoaenupoBaHue AMHAMUKHA Homyisiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISLIUN.
Kpussie BeDKMBaHMS. Perysnsmusi 4rCIICHHOCTH MOMYJISAIMK: Poiib (PaKTOPOB, 3aBUCAIIUX W HE 3aBUCSIIHUX OT IJIOTHOCTH.
DKoJiorudeckue cTparerud BunoB (I- u K-ctparerun).

[TonsiTue 00 »dKoJIOrMYecKOW HuUIIe BHaa. MecTtooOutanne. MHOromMepHas MojeNlb JKonorudeckod Humm Jhx.U.
XarunHcoHa. Pa3zmepsl axostorudeckoit Humd. [ToTeHImanpHas u peain3oBaHHAs HUIIIH.

Bun kak cucrema monynsauuii. Apeanbl BHAOB. BHUIBI MU MX KU3HEHHbIE CTpPATErMU. 3aKOHOMEPHOCTH IOBEICHUS U
MUTpAIil >)KUBOTHBIX. Broornueckne MHBa3MM 4y>KePOTHBIX BUJIOB

CoobmectBa opranu3moB. buoneHoz u ero cTpykrypa. CBs3u MeXIy OpraHM3MaMu B OHOLIEHO3e. DKOCHUCTeMa Kak
otkpeitas cucreMa (A./Dx. Tencnu). DyHKUMOHANbHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLIEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpodudueckue menu u cetu. AOmoruueckue OJIOKM 3KocucteM. [louBBI M WIIBI B
sKocucreMax. KpyroBopor BEIECTB U IOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTeNIN FKOCUCTEMBI. broMacca 1 npoayKius. DKOJIOrMuecKUe NUPaMUIbl YUcell, OMoMacchl U SHEPTUH.
HanpaneHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKLecCHU. [lepBUUHBIE M BTOPUYHBIE CYKIIECCUU U MX HPUYMHBI.
AHTpoIOreHHble BO3/IeHcTBUs Ha cykieccuu. KimmmakcHoe coobiiectBo. bropaznooOpasue 1 mosHoTa KpyroBopoTa BELEeCTB

7.4 — OCHOBA yCTOWYHMBOCTH COOOIIECTB.
[TpupogHble  5KOCUCTEMBL.  AHTPOIIOI€HHBIE  JKOCHCTEMBI.  Arposkocucrema.  ArponeHo3. Pasnuumsa  mexnay
AQHTPONIOTEHHBIMU U TIPUPOJHBIMU SKOCUCTEMAMHU.
Vpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uopa u dayna. CuHaHTponu3aust ropoacKon
(ayHbl. bronornueckoe M X03sSHCTBEHHOE 3HAYEHHE arpOdIKOCHCTEM M YPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B JKOCHCTEMAX.
[TepeHoc 3HEprum M BELIECTB MEXJy CMEXKHBIMH SKOCHUCTEMAMHU. Y CTOHYMBOCTh OPraHU3MOB, MOMYJIALUN M SKOCHCTEM B
YCIIOBHAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JEHCTBUI
buocdepa — obmernnanerapHas 06o104ka 3eMiln, TIe CyIIECTBYET WM CylIecTBOBala xkHU3Hb. YueHue B.M. BepHazackoro o
75 6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3akoHOMEpHOCTH cymiecTBOBaHUsA Ounocheprl. OcobeHHOCTH OMOCchepsl Kak TIOOAIBHOW 3KOCHCTEMBI. JIMHaAMUYecKoe
paBHOBecue B Omocdepe. KpyroBopoTsl BemIeCTB U OMOT€OXUMHUYECKHUE IUKIIBI (YTiIepoia, a30Ta). PUTMHUYHOCTE SIBJICHUI B




ouocdepe.

3onaneHOCTh OHMOcheprl. [lonstue o Oumome. OCHOBHBIE OHOMBI CyIIM: TYHJApAa, XBOHHBIE Jieca, CMEIIAHHbIE |
IIMPOKOJIMCTBCHHBIC JIeCa, CTENH, CABAHHBI, IYCTBIHH, TPOMHUYECKHE Ji€Ca, BBICOKOTOphbs. KimMaT, pacTUTEeNbHBIH MU
KMBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa v GYHKIHSI )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTeHIIHaIa U OnochepHbIX QyHKIHT

7.6

DKONOTUYECKUE KPU3KCHI U WX MPUYMHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHune BO3AyIIHOW cpenbl. OxpaHa
BO3/yXa. 3arps3HeHre BOAHON cpeabl. OXpaHa BOIHBIX pecypcoB. Paspymenue mouBel. OXpaHa MOYBEHHBIX PECYpPCOB.
M3MeHeHne KiiuMaTa.

AHTpPOIIOT€HHOE BO3/ICHCTBHE HA PACTUTEIbHBINA U KUBOTHBIN MUp. OXpaHa pacTUTEIHHOTO U KUBOTHOTO Mupa. OCHOBHBIE
MPUHIIMIIBI OXpaHbl pupoabl. Kpacueie kauru. Oco0o oxpansemsle npupoanbsie Tepputopun (OOIIT). boranuueckue casl
¥ 300JIOTUYECKHE TTAPKH.

OcHOBHEBIE IMPUHOMIIBI YCTOfIqHBOFO PasBUTHUA YCIOBCUYECTBA W IIPUPOIBI. PaHI/IOHaJH)HOC MMpHUPOAOIIOJIb30BAHNEC U
COXpaHeHUEe OMOJIOTMYECKOr0 pa3HOo0pa3us 3eMiIn







