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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buonorusy» yriyoaéunoro yposas nzyuenus (10—11 kiaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nonoxenusM ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CcrocoOoMm auddepeHnuanud oOydeHUs Ha YPOBHE CpPETHEro OOIIero
00pa3oBaHMs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B ToO ke Bpemsi KaKIblidl U3
9TUX Y4YEOHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH HA NPUOPUTETHOE pEIICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIMX 33]ad, CBS3aHHBIX C MpoQopHeHTanHen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH HAy4yHOro 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHe O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorusy Ha yriyOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUEHHUs yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUT
IPEEMCTBEHHOCTH C H3yYe€HHEeM OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HAaHWW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUUECKOT0 MBIIUICHUs, MPEACTaBICHUH O 3/I0pOBOM o00pa3e >KU3HH, Ha BOCIUTaHHE
OepeKHOro OTHOILIEHUS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXHOCTU y4yeOHoro npeamera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COO K r1aHupyeMbIM JUUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yIbTaTaM 00y4eHHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHIOB Yu€OHO-TIO3HABATENBHON NEATENBHOCTH O0yYaromuXcs MO
OCBOCHHMIO COJEp>KaHUS OWOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpEIHEro OO0IIero
oOpazoBaHusl.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH HA pacIIMpeHue U yriyOieHue 3HaHuH
00y4arouxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUN
U OWOJIOTUM DPA3BUTHSA, TCHETHKH, CEJEeKIMH, OMOTEXHOJIOTHH, SBOJIIOIMOHHOTO YYEHUS U
HKOJIOTHH.

N3zyuenne yuebnoro nmpeamera «buonorus» Ha yriayOoJieHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJTOTOBKY OO YyUYaOIIMXCsl K MOCIIEAYIOIEMY OTYyYEHUIO OMOJIOTHYECKOro 00pa30BaHus B By3ax
U OpraHu3alusix CpelHero npogeccuoHanbHOro o0pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKUX 3HAHMUHN, MOJYYEHHBIX MPHU HM3YYCHUU OOYUYaIOIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3esioB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4arOT pa3BuUTHE. Tak, pacIMpeHbl U yriayOIeHbl
OHMoJIOTHYEeCKHE 3HAHHUSA O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepHsX, OpraHU3Me YelOBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKHU3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
NPUKJIAJHOTO U MOUCKOBOIO XapaKTepa, KOTOPhlE MOXHO HCIOJb30BAaTh KaK OPUEHTUPBI IS



MoCJIeyIONIero Beibopa mpodeccuu. Bo3MoxHa Takke WHTETpaIis OMOJIOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOJTYICHHBIMHU 00YUYaIONUMUCS TIPH U3y4EeHUHN (QUBUKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBOJNIOIMOHHBIN MOAXOAbI K H3yueHUio Ouonoruu. CoriacHO UM, H3y4daroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYueOublii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OO0YyYarOIIUMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHLUMIIOB W TMpaBW, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJsAluU, OHOLEH03a, IKOCHCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUH TPOTPAMMBI 110
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHON
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriryOJIEHHOM ypOBHE — OBIIAJICHUE
00y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpPETeHHE YMEHUI NCIIOB30BaTh 3TU 3HaHUA B (POPMUPOBAHUU UHTEpEca K
onpenenéHHoil obnactu npodecCHOHATBHON NeATeNTbHOCTH, CBS3aHHOW C OHMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl IPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTtrxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYAIOIMMHUCS  CHUCTEMbl  OHOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHIX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHMHH,
MHOT000pPa3Ui U OCOOEHHOCTAX OMOJNOTHYECKHX CHCTEeM (KJIETKA, OPTaHU3M, MOIMYINSAIHUS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONMIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOJBI:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAyK (MOJEKYISIpHOU U KIETOYHON OMONIOTHH,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMOJOTUM, TAJEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOTO  IMPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
HKCIIEPUMEHT, MOJICTHPOBAHUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTAaHABJIMBATDH CBS3b MEXKIY Pa3BUTHEM OHOJIOTUU B COLIUATHHO-IKOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMy 4eTI0OBEUECTBA; OIEHUBATH MTOCIIECTBHS CBOCH AEITETLHOCTH 110
OTHOLICHHUIO K OKpY)Kalolleld MpUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbI0 U 370POBBIO



OKPYKAIOIIMX JIFOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEPbl MPOGUIAKTUKU WH(EKITMOHHBIX
3a0o0JeBaHMi, MpaBUja TOBEACHUS B NpUpOAEC M oOecredeHus: 0e30MacHOCTH COOCTBEHHOM
KU3HEJEATEIIbHOCTH B YPE3BBIYAWHBIX CUTyalMsIX NPUPOAHOIO U TEXHOI'€HHOI'O XapaKTepa;
XapaKTepUu30BaTh COBPEMEHHbIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMi €10 MIpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUs
OMOJOrH4YecKiX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOMICHUS K JKUBOHM MPUPOJE B IIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOII0JIB30BAHNUN
(coOnromenne mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOT'O 370POBBS M 3[0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOAEHUS Mep
npodunakTuku 3a060aeBaHuil, o0ecredueHrne 0€30MacHOCTH KU3HEEATEILHOCTH B Upe3BbIUaiHbIX
CUTYalUsAX IPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS OMOIOIMUYECKUX
3HAHUN U YMEHUH B MIOBCEAHEBHOM KU3HH;

CO3JaHME YCJIOBMH JJii OCO3HAHHOTO BbIOOpa OOYyYAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUHU, CHOCOOCTBYIOIIEH mMmocienymmeMy npodhecCHOHATbHOMY
CaMOONPEJEIECHUI0, B COOTBETCTBUM C WHJMBUIYaJbHbIMU MHTEPECAMH M NOTPEOHOCTIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpemHero ooiiero oopasoBanus, coctabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeqo),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoOHHbBIX (OPM, METOJIOB M CPEICTB 00yUEHUsI OMOJIOTHUHN OCYIIIECTBIISIETCS
C yuéToM cCHenu(HUKN ero coJAepaHus M HANpPaBIEHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOro
00pa30BaHUs B OpraHU3alUsAX CPeTHEro MPOo(phecCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0yYEHMM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBEJCHUE J1AaOOpaTOPHBIX U TMpakTHueckux pador. Takke ywyacTue oOydarmuxcs B
BBITOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENbCKUX Pa0bOT, TEMAaTHKa KOTOPBIX ONpeaesseTcs
YUUTEJIEM Ha OCHOBE UMEIOIINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX ITPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMmeHHas O6uosiorusi — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIE0BAHMsI B OMOJIOTHH.

3HayeHue OuoJorMM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON JIEATEILHOCTH
YeJIOBEKA: MEJUIIMHE, CENbCKOM XO351CTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3b OMOJIOTUH C APYTMMHU HaykaMm», «CucreMa OMOIOrHMYEeCKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus ouosoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOPTaHMU3aLUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUI0BOM, SKOCHUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6unocoepnsiii. Ilponeccsl, nmpoucxosmue B *KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue *HUBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabOmionenue, mzMepeHue,
DKCIIEPUMEHT, CUCTeMaru3auus, MeraaHanu3. lIoHsaTME O 3aBUCMMOM M HE3aBUCHMOM
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysbTaToB. [[pMuMHBI HCKa)KE€HUS pe3ysIbTaTOB JKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TIPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBoiicTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alluyu KUBOM IpUpobD», «CTpoeHUE KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOTO OPTaHU3Ma», « BHOreoLeHo3,
«buocdepay, «MeTo1bl U3YUSHUS YKUBOIH TIPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NPHU H3YyYEHUU >KUBBIX
CHUCTEMN.

Tema 3. buosnorus KjieTrku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ MEUYeHbIX aToMOB, AudQepeHnuanbHOe  LEHTPU(YTupoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaHHLIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvhoe (npudicusnennoe) uzyyenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PAaCTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaTIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xxpomarorpadusi,
anekTpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosiornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxum 6enkoB. [lpuonut.

VYraeBoabl. MoHOCaxapuabl, AUCAXAPHIbl, OJIUIOcaXapu bl U nonucaxapuipl. OOImui miaxn
CTPOEHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA yIi1eBOA0B. bruonornueckue GpyHKIMM yriIeBOA0B.

Jlununer.  T'uppodunbHo-ruaApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnuuepuasl, Gochoaunuasl, BOCKH, cTepouibl. buonornueckue Gynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenune nyknenHoBbIx KucioT. HykineoTumsl.
[Tpunuun xommuiementapHoct. [IpaBuno Yapradpda. Crpykrypa JIHK — nBoitHas crmpaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KIeTKe. [[pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonexkyn. Modenuposanue cmpykmypol u  QyHKyui
Ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpan U

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.



Tabmuner u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3mMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OENTKOBOW MOJEKYNIbI», «CTpoeHHEe MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKApUOTHYECKOW KJIeTKH. KietouHas cTeHka OakTepuid ©  apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa Iula3Matudeckoil wmeMmOpanbl. TpaHCHOPT BeLIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomynponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOT0 Hacoca. DHAOIMUTO3: MUHOUTO3, (paronnTo3. Dk30unuTo3. Kinerounas creHka.
CrtpykTypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, WX CTpOeHHE M (PYHKIUH. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHymsipHBIi)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIONINX DYKapUOT. XJIIOPOIJIACTBI, XPOMOIUIACTBI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HememOpannbie opranousl kieTku CtpoeHune M QyHKIUH HeMeMOpaHHBIX OpraHOWJOB
kietku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramermol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmoK.
MukpoTtpy6ouku. Knerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nutoriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBbli MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpOeHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY», «Sapo», «CtpoeHue
HIPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENapaTbl PacTUTENBHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHue CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «lccienoBanue ia3smMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMUIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BELIEeCTB:
aBTOTPOGHBIN U TeTepOTPO(DHBINA. YUyacTe KUCI0opoa B OOMEHHBIX MPOIECCcax. JHEPreTUIecKoe
oOecnieuenue kietku: npespaieHue AT® B oOmeHHbIX nporieccax. epMeHTaTUBHBIN XapaKkTep
peakuuii kieToyHoro metabonusma. GepMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M JI€HCTBUS.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEAKIUH OT pPa3IMnYHbIX
(dakTopoB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peakyuonno2o yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTesa. CBETOBas U TEMHOBas
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opokenus. [IpoaykTsl OpokeHUsI U MX UCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHI B Ipoueccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTh oOOMEHa BEIIECTB Tepel] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

IToptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTa», «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTopHas padora «/3ydyeHre KaTaIuTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe
aMuJIa3bl WM KaTajlasbl)y».



Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKpUNIMK: KOMILJIEMEHTApPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e OeKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB y TPOKapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
MonexynapHvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynaiys 0OMEHHBIX MPOLECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTtHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-codepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsbie 3a00neBaHus 4enoBeka, ’KuBoTHbIX, pactenuid. CIIMJ], COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHxkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuiet u cxembl: «buocuHTe3 Oenka», «[‘eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatonmux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUN) MEepUOabl
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permukanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukanuu [JTHK. Xpomocomsl. Ctpoenne xpomocoM. Ternomepsl 1 TenoMepaza. XpoMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIl. JIMIUIOMAHBIA M TarmIouIHbII HAaOOpBl XPOMOCOM. ["'OMOJIOTrHYHbBIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpOLECCHl. THIIbI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynmsaumsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTodHasi THOEIbh —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemka» — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAas, MOKPOBHAS,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckas. OcOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U YEJIOBEKA. T UIIbI )KUBOTHBIX TKAHEH: SMUTEINATIbHASL, COSTUHUTEIbHAS,
MblIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, PYHKIMA U PACIIONIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U yenoBeka. DyHKIMN OpraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBmxeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pACTEHUN: TPOMU3Mbl U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmoB. IlormiomieHre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [luTaHue >KMBOTHBIX. BHYTpHUIOJIOCTHOE W BHYTPUKJIETOYHOE NUIIEBapEHUE.
[lutaHne NO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucremMa yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepes
MOBEpPXHOCTh KiIeTKU. KokHoe nbixanue. [[prxarenpHas moBepxHOCTh. JKaOepHoe M JIEro4YHOE
IbIxaHue. JlpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[IO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIIEKOMTUTAIOIMUX. Perymsius npixanus. J[prxareabHbie 00BEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX M dyenoBeka. Cepjle, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrm kpoBooOparieHwus.



OBOJIIOLIMOHHBIE YCIIOKHEHHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX KHUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenne y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
CoxkpatutenbHbie Bakyoiau. Opransl BeieneHus. OuibTpalus, CeKpenns 1 00paTHoe BCaChblBaHUE
KaK MeXaHu3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3b IMOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICJIUTENILHON CUCTEMaMU. BpbljenieHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U HUCTHI
NpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHuid. Kyrtukyma. CpeacTBa MacCMBHOW H
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KHUBOTHBIX. [IOKpOBBI M X MPOU3BOIHBIE. 3aIIMTA OpTraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBI HMMMYHHUTET.
BpoxxnéHupldi W TpHOOPETEHHBIM  crieUPUIECKU UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOKIEHHOTO HMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JIeBaHUM.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. Pa3ipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POoCcToBble BelECTBA U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisnus y >KHBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOXHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymMopasibHast perynsuusi U SHAOKPUHHAs CHCTeMa >KMBOTHBIX WU uernoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBuEe TrOpMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OJIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUYHBIE BOIOPOCIH,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBsie cuctembl», «Ctpoenue ctebinsi», «CTpoeHHE IHCTOBOM TIUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas CHUCTEMay,
«BeiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIiby, «MMMyHUTETY,
«KummeunomnonoctHbie», «CxeMa MUTaHus pacTeHuil», «KpoBEeHOCHBIE CHCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAOIIUX),
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PaCTeHHUI pa3HbIX OTJIEJIOB, BIIAYKHBIE MTpEnapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITHH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
Kpaxmana u 6enKoB moj AeicTBrueM GEepMEHTOB, 000OPYIOBaHUE ISl IEMOHCTPAIIUU OIBITOB 1O



U3MEPEHHUIO JKU3HEHHOW €EMKOCTH JETKUX, MEXAaHM3Ma JIbIXaTEJIbHBIX JBWXXEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonmoBeie kneTku, wiam ramersl. Meio3. Cragum Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [1osoBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MoJI0OBbIX KIETOK.

Omo10TBOPEHUE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem amopuonoeuu. Konyenyus mopghoeernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JArymkn). Jpodnenwue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU IPOOJIEHUsT MIEKOMUTAIOMIMUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTel
Pa3BHBAIOIIETOCS 3apOIbIIa (AMOPHOHATbHAS MHTYKITUS ). 3aKJIa]IKa TIaHA CTPOCHUS JKUBOTHOTO
KaK pe3yJIbTaT HepapXUICCKUX B3aMMOJICHCTBUI IeHOB. BiusHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M TMO3BOHOYHBIX >KHUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta KUBOTHBIX. @akTOpbl PETYJSIMM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS y KUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJTOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino1oTBopeHue U
pa3BUTHE PACTUTENIbHBIX OPraHMW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISAIMNA OHTOTE€HEe3a Y PACTEHHH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «BereratnBHOE pa3MHOKEHUE», «THUIBI OECIOIOT0 pa3MHOKEHHS,
«Pa3sMHOXEHHE XJIaMHUJIOMOHAb», «Pa3MHOXXeHHE JIBIIICHB», «Pa3MHOXEHWE THIIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SNULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3zButne capanum», «Pa3BuTue mATYmIKN», «JIBOMTHOE OIUIOAOTBOPEHHE Y I[BETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJbHBIX M JIBYJOJBHBIX PAacTEHUI», «KHU3HEHHBIN UK
MOPCKOI KanycTbl», «KU3HEHHBIN UK MXa», « KU3HEHHBIN IIUKIT MAOPOTHUKAY, <« KM3HEHHBIN
LUKJI COCHBI».



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/ OB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIIeHHE NMPU3HAKOB CXOJCTBA 3apOABILIEH ITO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butin renetrku. Padotst H. K. Konbiosa, H. 1.
Baswmiioa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®wmmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JIOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. M. Basuiios, A. H.
benozepckwit, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBolii 3aKkoH MeHesns — 3aKoH e IMHO00pa3usi TMOPHI0B
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaenst — 3aK0H paclilerieHus
npu3HakoB. lluTojormueckue OCHOBBI MOHOTHOPUIHOIO CKpeuiuBaHHs. [HIoTe3a 4HCTOTHI
ramer.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuTomornueckrie 0OCHOBBI AUTUOPUTHOTO CKPELBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHNE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsI HaCIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Ioyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoOXeCTBEeHHbII amienu3M. B3aumonelcTBue HealenbHbIX TeHOB. KOMIJIEMEHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'eHeTYEeCKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX QYHKIUN. ['eHeTHUecKrne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIEHUAX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IMHO00pasus ruOpua0B IEPBOIrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/Ipozodumnay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUS Y
JPO30(HITBD».

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuonHsli psan u BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtanonHass W3MEHYMBOCTb. BHJBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYTallUH. SIAepHBIE M IUTOIIA3MATHYECKHUE MYTaIlUH.
Comaruueckne W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUHMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl u cxembl: «Bunbl u3meHunBoCTHY, «MoOnuduKaMOHHAsT W3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCTEY, «Meio3y», «OmnoaoTBopenuey, «I enernueckue 3a001eBaHus
yesnoBekay, «Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(doTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi NMporpaMMa HCCIEIOBAHMS T'€HOMa YeJlIOBEKa.
MeTobl U3YYeHUS TEHETUKHU YETIOBEKAa: TeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [T1[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUN yenoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapunoBa o LlenTpax mpoucxoxIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHUH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COPT, OO, IITAMM. 3aKOH TOMOJIOTHYECKHUX
pAloOB B HacieACTBeHHOM m3meHunBocT H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboThL.

MeTtopl ceneknoHHOM paboThl. MIcKkyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaTbHBIMN.
Otanbl KOMOWHAIMOHHON cenekiuu. McnbiTanue npousBoauteneil mo motromctBy. OTOop mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbIl U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KYyJIbTYpHBIX (OpPM OpraHU3MOB.
Hcnonp3oBaHne TeHOMHOTO PEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monydyenus
HCXOQHOTO MaTepHalia Jiyisl CENEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpellMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXKBHIOBBIX THOpUIOB. JlOCTMIKEHUS CENEKIIMU pacTeHUN U
JKUBOTHBIX. «3e1EéHas pegontoyuUsy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JMKUX
poauyei i CO3aHUsI HOBBIX COPTOB U THOPHUIIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCNEEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

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

Tabmump! u cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOM H3MEHUYMBOCTH», «METONbl CEIEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsSI U CHHTeTHYeCKasi 0MoJ10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMMHOKHUCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUPoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PacTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHALHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBaHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmununckue 6uorexnosioruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKHU (PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHUs KOMIUIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEpPHOro OMONMPHUHTUHIA U cKadoIaUHra A pelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISpPHBIX MeXaHu3MoOB (yHkimonupoBanus PHK-
CoJIepKalllX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMacHbIe 3a00J1€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupr u  cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHKXEHEepUs».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHonorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpommononHas teopust Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymme cuibl dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUsI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAST OUoorus. 3HaUYeHUE SBOJIIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jlunnew)y», «JlecTHHIIAa >KHUBBIX
cymiects (1o Jlamapky)», «Mexanu3m (popMHUPOBAHUS MIPUCTIOCOOTICHUN Y PACTCHHUIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyta nyremectus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pbOLI 32 cyiiecTBoBaHue», «I[lopoabl ronyoeity, «MHoroodpasue KylIbTypHBIX HopM
KannycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOIICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKCHUS
CUHTETHUYECKON TEOPHH SBOIIOIIHI).

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak B3JeMeHTapHas eAuHULA 3BoiolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIlMM KaK
3JIEMEHTapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmau, B.
Baiinbepra.

OnemeHTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) HBOJIONUH. MyTalMOHHBIA IpoIecc.
Komb6unarupHast usMmeHuuBOCTh. peli reHoB — ciiyyaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
amneneid B nonynsnusax. Jddext ocHoBarenss. Ipgexm dymuviiounozo eoprviuika. CHudiceHue
2eHeMmU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. Ilposseienue s¢ghghexma opetigha eenos 6
bonvwux u  manvlx nonyaayusx. Mwurpauuu. M3omsmus  nmonmynsuuii:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orooruueckas (pernpoIyKTUBHAs).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaroliuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO NMOBEACHMS )KUBOTHBIX.

[TprcniocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOaeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! npucrnocobaeHui y
OpPraHu3MoB:  MOp(OJOrHUecKUe, (PU3UOJIOTMYECKHe, OHOXUMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — ximrodeBoil ¢akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHMSL:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (9PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOMIOIMOHHOM OuoNOrMM B  pa3paboTKe HAYYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MeXaHH3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEM.

JleMoOHCTpaL UK

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[loMynslnoHHas CTPYKTypa BUIA»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAIMS TOMYJSIUid  ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsannoHHble BOJHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantaun», «I[Iprucroco6eHHOCT OPraHUu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuueckoe BumoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMYEeCKoe BMJI000pa3oBaHHE BHUJOB cHUHUI, «[lonmmionasl pacteHui», «KamyctHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu pa3JInYHbIX MPHUCIIOCOOJIEHHM, yydesna NTUIl U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BaBIIMXCS PAa3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroas! u3ydeHnss MaKpodBOIOLMH. [[aI€e0HTOIOrNYeCKE METOIBI U3YUEHUS IBOJIIOLIUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouuu. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKH U PETUKTHL.

OMOpHONIOTHYECKUE U CPaBHHUTEIBHO-MOP(OIOTHIECKHE METOIbI M3YyYCHHS HBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISIpHO-
FeHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLMS TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWiia)  3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bosoninu. AfantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUU.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CeMeHHble MAanOpOTHUKNY, «buoreorpaduueckue
30HBI 3eminy, «Jpeiid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTMYHBIE Y AHAJIOTUYHBIE OPTraHbl», «PyIUMEHTh,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbl 4YeJIOBEeKa M HIMMIIaH3e», «[JaBHBIE HampaBICHUS
3BOJIIOLINNY, «O01IMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSHKHM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE )KM3HU Ha 3emJie

Hayunble rumoTespl MpPOMCXOXKJIEHUS XKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue noimmepoB u3 MoHomepoB. KoanepBarHasi runoresa
A. U. Omnapuna, runore3a nepBudHoro OynboHa J[k. XonjaeiHa, TeHeTHYecKas rurmoresa .
Mémnnepa. Pubosumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memopan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. Vckomaemble OpraHU4eCKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass ©  aOCONIOTHAsT  T'€OXPOHOJIOTHSI.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

HauanpHble dTanbsl opraHndeckoi sBoaronuu. IlosBieHne M 3BOMIOLUSA NEPBBIX KIIETOK.
Opomonuss Metabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMeHHble MHUKpPOOHBIE
OMOIIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHE  OCHOBHBIX  IPYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(ho3bl PACTEHUI.
Boixon pactenuii Ha cyury. [losiBiieHne ciopoBbIX pacTeHUI U 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OcHOBHBIE S3Talbl SBOJIOIUHN XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJE. DBOIOIUS NO3BOHOYHBIX. [Iponcxoxacane aM(puOuil U penTHITHA.
[TpoucxoxaeHne MIICKOMHUTAIUX H NTUIl. [IpuHIMN KiroueBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaiiHO3011. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJoTHYecKuX nporeccoB. [losiBneHune u pacuser
XapaKTepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YyCJIOBMsS M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. Opu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUto
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttanbl HeoOpraHn4ecKon
sBosmoLMnY, «['eoxpoHonmornueckas mkanay, «HadanpHble 3Tanbl OPraHMYECKOW 3BOJIFOLIMM,
«Cxema 00pa3oBaHUs HYKapHOT NyTEM cUMOUoreHe3ay, «Cucrema sxuBoit npupoas», «CtpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PUHHOPUTB), «OAHOKIETOUHBIE BOJOPOCINY,
«MHOrokneTouHble BoAopociny, «Mxm», «llanopoTHukmn», «l'0n0CEMEHHBIE pacTEHUAY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHsS JKMBOTHOTO MHpPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimmey, «Kumeunononoctusie», «llmockue yepBu», «HineHuncroHoruey,
«Pb10BI», «3emMHOBONIHBIEY, «lIpecmbikatomuecs», «lItunply, «Muekonuraromume», «Pazpurue
JKU3HU B apXeMCKoN 3pey», «Pa3BUTHE XKHW3HU B MPOTEPO3OMCKON 3pey, «Pa3BuTHE XKU3HU B



Mae030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pACTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOKHUX, CKEJEThl
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGopatopHasi pabora «l3ydyeHMe W OINHCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpraHU3MOB.

IIpakTnyeckas padora «/3yuenne 0coOEHHOCTEH CTPOCHUS pACTEHUH pa3HBIX OTJEIIOBY.

IIpakTuyeckasi padora «l3yuyeHne ocoOOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pa3nensl n 3agaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoB/IEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTtBO uenoBeka € KUBOTHbIMU. (CuHcTeMaTHyeckoe IOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckne, (U3NOIOTr0-OMOXUMUYECKHE, TOBeAeHYeckne. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra ¥ BTOPOM CUTHAJIIbHOW CUCTEMBI.

JIBroKky1iue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OHoJIoruyecKre, conranbHble. COOTHOLIECHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHBIE CTaIUU aHTpOIIOTeHe3a. PanHue yenoBekooOpaszHbie 00€3bsHBI (IPOKOHCYIbBI) U
paHHHE TOHTHABI — OOIIHMe MPEIKU YeIOBEKOOOpa3HBIX 00€3bsH U 0. ABCTPAIONUTEKA —
JIBYHOTHE MPENKu JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. YenoBek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenosek reiinenpOeprckuil —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaH epTallbCKUi
KaK BHJ JIOAECH XOJOIHOrO KiIMMara. YesloBeK pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoMukKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyTtaumoHnHsIi nporece U nonumop¢usM. IlonynsauroHHble BOJIHBL, Apei] reHoB, Murpamus u
«3¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOT'O YeIOBeKa.

UYenoseueckue pacbl. [lonstue o pace. bonbiime packl: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHus 4YeJloBeKa Mo IulaHere. EauHCTBO  yenoBedyeckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHUSM OKpY KaroIien
cpensl. BnusiHue reorpaduyeckoil cpensl U apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE MeTOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIIOLMOHHAA ~ AHTPOIOJIOTMSIT M MaJ€OAHTPOIOJIOTHSI  YEJIOBEUECKUX  MOMYJIALHM.
buocouuansHple  WccneAoBaHMA ~— OPUPONABI  YeloBeka.  VccimegoBaHue — KO3BOJIOLUHU
OMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JleMoOHCTpan U

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



Tabmumpl u  cxembl: «MeToasl  aHTPOMOJIOTHHY, «[ OJOBHOW MO3T YeJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4elloBeKa U CKeNeT IMMIIaH3e», «PyauMeHTHl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «OJBOJIOLMOHHOE [JPEBO UEIOBEKa,
«ABcTpasionuTek», «HenoBek ymensiii», «Henoek nNpaMoxoaauuiny, «JleHUCOBCKUI YeI0BEK»
«Heanpepraneup», «KpomanboHIbD, «lIpenku uenoBeka», «ITambl HBOJIOLUUU YEJIOBEKa»,
«Pacel uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEHN, MPEMETOB MATEPUAIbHON KYJIBTYpPbI IPEIKOB
4eJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOJIOTHICCKUMU U ONOICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS ueloBeka, ¢ororpaduu HAaXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKAa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YeJoBeKa U depena IIMMIIAH3€, MOJENb KUCTH 4YelIOBEeKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

JladopaTtopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUi YETOBEKay.

Tema 6. Jxo010THs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmoOeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHbie. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKaIOIIEH Cpelibl: JIOKAIbHBIH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa € Mpupoaoi. POpMHUPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Ceepuios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl SKoaoruny, «MeToasl dkoaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEH Cpeb».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCIECTOBAHUNY.

Tema 7. Opranusmsl U cpea 0OMTAHUA

Oxonoruyeckrue (GakKTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OuOoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuino munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. OBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBbI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii akrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTeHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doTtoneproausm.

TemnepaTypa kak dKonoruueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEPKaHUIO
BogHOro Oamanca. Kmaccudukanust pacrteHuii 1Mo oOTHOmIeHWI0O K Boje. IlpucmocoOneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.



Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobaeHnst OpraHu3MOB K JKU3HU B Pa3HBIX cpenax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApPHUYKH, MHOTOJICTHHE TPABbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Kooneparys, MyTyajlu3M, KOMMEHCATN3M
(KBapTUpaAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (adbpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKIIIOUCHHS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONOTHYECKHE aganTaluy XKUBOTHBIX», «Cpenpl OOMTaHHS OPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro necay», «llemm muTtaHusy,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcamuzm.

OGopynoBaHue: TepOapuu PacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (DAKTOpOB, TepOapuMl  CBETOJNIIOOMBBIX, TEHEIIOOUBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTteHus, repOapuu U KOJUIEKIIUU TETJION0OUBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMUNBBIX PACTECHUH,
yyyesna MNTULl U 3Beped, repbapuu pacTeHMi, OTHOcAIUXCS K Turpoduram, kcepoduram,
Me30(guTaM, KOMHATHBIE PACTEHHUS TaHHBIX TPYII, KOJUIEKIIH KHBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M  KOJUIEKLIMM pAacTeHUH M JKMBOTHBIX, O0OJaJaIOMMX dYepTamu
OPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUM KHU3HHM, TepOapuu U KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUU KUBOTHBIX, YYACTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUH OPTraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHEe NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kKak Ouojornueckasl cucTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBaHNUN MPOCTPAHCTBEHHOMN CTPYKTYpHI oMy sAIuil. OCHOBHBIE TIOKA3aTeIH MOMYJISLUU:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pAcTHAs M MOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMyJsaiud. J{mHamuka
nonyasuu 1 e€ perysiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JMHAMUKU
nonynsiuu. KpuBble pocTa 4MciIeHHOCTH mnomynsiuud. Kpusble BbDKHMBaHUS. Perymsanus



YUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsstue 00 »HKoyMOrMYecKoil Humie BUAa. Mecroobutanue. MHOroMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJEHHWS M MUIPALMA JKMBOTHBIX. bHojornueckue MHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: [Ix. M. XaTuynHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuuny, «lIpoctpancTBennas
CTpPYKTypa nonyimsauun», «Bo3pacTHble mnupamuisl nomyssiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3UYHBIMH oOpraHuzmMamuy, «Monens skonoruueckoir Humm Jlx. .
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenm u cetu. Adbnorndeckue OJ0KH 3KocucTeM. [10YBBI M HITBI B IKOCHUCTEMAX.
KpyroBopor BelecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOJIOrH4ecKrue MUpaMu bl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxkmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponu3aiusi ropoJckoi ¢ayHbel. buonmormdeckoe W  XO34HCTBEHHOE 3Ha4YeHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOMYMBOCTH
OpraHW3MOB, TMOMYJSILUNA W HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBHI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUNl  pA3HBIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO0SUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOro Jseca», «OyHKIMOHAIbHBIE TPYNIIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMKJIA YUCEID», «IKOJIOTHUYECKas MUpaMuia OMoMacchl», «IKOJIOrHUecKas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
IOCJIE MOXKapa», «IKOCUCTEMA 03epay», «ArpoLeH03», «KpyroBopoT BEUIECTB U ITOTOK SHEPTUU B
arporieHose», «lIpumepsl ypooskocuctem».

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, Yydesla INTHUI U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3ydyeHue u onrcanue ypo0IKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YICHHUCTOHOTHX B
Pa3HBIX PIKOCUCTEMAX .

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TETUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

bruocdepa — obmemnanerapHas 000jg0Yka 3eMJIH, T/Ie CYIIECTBYET WM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uocheps U ero GyHKIUU.

3aKOHOMEPHOCTH CyiecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocuctembl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemects U
OMOreoXMMHYECKHE HUKIBI (Yriiepoa, a3oTa). PUTMUUHOCTS sBIIeHU# B Onocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pA, XBOIHbBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS KUBBIX CHCTEM, OIIEHKA X PECYpCHOTO MOTEHIIMaNa U OnocqepHbIX
GbyHKUIU.

JleMoOHCTpaLun

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

Tabmumet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azota B mpupoe», «KpyroBopor
yriepojia B npupone», «KpyroBopot kucnopoaa B npuponae», «KpyroBopoTt Boabl B IPUPOJIEN,
«OcHoBHBIE OMOMBI cyny, «Knumatudeckue nosica 3emnny, «Tyaapay, «Tairay, «CMmenianHbIi
necy, «lIupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycToiHgy, « Tponudeckuii jJecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Paspymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. I3MeHeHue Kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MHUp. OXpaHa pacTUTEIBHOTO
U JKMBOTHOTO Mwupa. OCHOBHBIE TPUHIHUIBI OXpaHbl Tpupoasl. Kpacaeie kuuru. Ocobo
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Boranuueckue cajpl U 300J0THYECKHE MTAPKU.

OCHOBHbIE TPUHIUIIBI YCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA U MpUpOoAbl. PanroHansHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpaszus 3emnu. OOmume



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

Pa3Butie METOJOB MOHUTOPWMHIA PA3BUTHS OIMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozcuueckoe paznoobpasue u douopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarouue 0OCmMyn K uHpoOpmayuu no COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwix 9KOCUCTIEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHHe THIPOCchephD»,
«3arps3HeHHE TOYBBDY, «[[apHUKOBBIHA 3P PerT», «Oc000 OXpaHsIeMbIe TPUPOIHBIC TEPPUTOPHI,
«Mopenu ynpaBisieMOro Mupa.

O6opynoBanue: ¢potorpaduu oxpaHsieMbIX pacTeHUI 1 KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH pErvoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'H
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, TMPUCYIIUMHU  CHCTEME
Ouojoru4eckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBaXEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXCHMU, GCpC)I(HOFO OTHOILICHUSA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHarolUXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/ICﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUWIMUOHHBIM IIEHHOCTSIM POCCHUUCKOrO  00IIecTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBlIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW TO3UIUM  OOYYArOMIerocsl Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-IC6HBIX IIPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )]efICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEXKICHUSAMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COLIMATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJTHCHHUA y‘—Ie6HI)IX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3alda4d, YBaXUTCJIIBHOTO OTHOIICHUA K MHCHHUIO
OTIIMIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonMHOMN, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTH OIICHUBATH BKJIAJ POCCHICKHUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAaHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIEC PEIICHMS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
cOOIOZICcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHSITHI U OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSTHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS AIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M CONUATILHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOJIHATH TAKYIO JESTEIHHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBLHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccuu u peaaTnu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIeCTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KYNbTYphbl: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEbL;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTh MCIIOJIb30BaTh MPHOOpETaeMble NIPU M3Y4E€HUH OMOJIOIMH 3HAHHS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIpaBUJI MOBEICHUS B IIPUPOJIE, HAIPABJICHHBIX HA COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHUCTBUHM, NPHUHOCALIMX BpEJ OKPYXKAIOIIEH NPUPOIAHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMMH B
[IO3HABATEJIIBHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAaKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue cneuu(uky OHOJOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHUH IpoOIeM COXpaHeHHs! IPUPOTHOIO PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCredyeHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TI100aIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IMOJIyUEHUU OMOJOTMYECKHX 3HAHUW B II€JIAX MOBBIIIEHUs 0O
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit npu U3y4eHnu ONoIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4yaeMble 3HaHUS JJIs aHalu3a M OOBSCHEHUS SIBJICHUMN
OKpYKaloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS I pelIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlLIMSIX;

OCO3HaHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH IMPOCKTHYIO U
MCCIIEIOBATENBCKYIO AESITENILHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHUIO M CaMo00pa3oBaHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH IO OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJIOTHsS» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCHIUIITMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHE, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (MO3HAaBaTeIbHbIE, KOMMYHUKATHUBHbBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIHOHAIBHON T'PAaMOTHOCTH M COLMATbHOW KOMIIETEHIIMM OOYyYaroLIUXCs;
CIOCOOHOCTh 00yJaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTITUHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbrare wu3yuyeHuss OHOJOTMM Ha YpPOBHE CpelIHEro ooOmero oOpa3oBaHUsd Y
oOygaromerocss OyayT chopMUpoOBaHBI TO3HABATEIbHBIC YHHUBEPCAIBHBIC y4eOHBIC NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHbie pe3ylbTaThl OCBOSHHUS MPOrpaMMbl CPEIHEro o01iero odpa3oBaHUs
JTOJKHBI OTPaXaTh:

OByaieHUe YHHBEPCAJBLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIH30BaTh IPU OCBOCHUY 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TIOHATUHN
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHBIEC, 10 AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH M TIPOTHUBOPEYMS] B PaCCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYIHPOBATH BHIBOABI U
3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh IUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IBHOCTh, OLEHUBATH COOTBETCTBUE PE3YIHTATOB LEJSM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH PabOTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJEA0BATEIbCKIE IeHCTBHS:

BIIAJICTh HABBIKAMHU Y4EOHO-HCCIIECOBATEIHCKON M MPOCKTHOM NEATETbHOCTH, HAaBBIKAMH
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY IOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METO0B TO3HAHUS;



UCMOJIb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTalny, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYaIUsX, B TOM YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(GopMHpOBaTh HAYUHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENbHOU NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAJIN3UPOBATH MOJIYUYEHHBIE B XO/I€ PEIICHUS 3aJa4l PE3yIbTaThl, KPUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMeTh IEpEeHOCUTh 3HAHWA B  IIO3HABATEIBHYI0 M  IPAKTUYECKYI0  00JIacTH
KHU3HENIeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAjararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 3aJjauu, JOMyCKAIOIUE aJbTePHATUBHBIE PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCSA B PA3IMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh MH(POPMALMIO pa3IMYHBIX BHUIOB U (GopM
IPE/CTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jiMyHblE METOAbI IpPU IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe€);

UCMOJIb30BaTh HAy4HBII $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEeCcKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmysbel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BBICKAa3bIBATh
CYXKICHHsS] OTHOCUTEJIbHO BBIMOJHEHHs] Mpe/yiaraeMoi 3aJadyd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOIICHHS, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHHS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
NPYTUX JIOACH, MPOSIBIIATh YBAKHUTEIHHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn OMOI0rHYecKor MpobeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLICHUH YyueOHOM 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESITENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIaH JCHCTBUN, PACTIPENEIIATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKIOTO YYaCTHHKA KOMaH/IbI B OOLIMI pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUITMATHUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1EJIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOUX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 00pa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedieKCH
JUISL OLIEHKU CUTYalllH, BBIOOpA BEPHOTO peIIeHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB JAEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eJIOBEKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS cojepxaHus yueOHoro npeamera «buomorusi» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIBbHOTO 00yIeHHS 00yUYaromnuXCs
6uonornu. OHYM BKITIOYAIOT: CieUU(UIeCKre It OMOJIOTUU HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEICTBUI IO OCBOEHUIO, MHTEPIIPETALIMUA U NPeoOpa30BaHUIO0 3HAHUM, BUABI JESITEIBHOCTH 110
MOJIyYEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3NIMYHBIX YYEOHBIX, a TAKKe B pealbHBIX
YKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHbI 10 TOAaM U3yUYCHHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTO0 npenmMera «buonorus» B 10 knacce 1ONKHbBI
OTpaxkaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM PalOHAIBHOTO MPUPOIOTIONB30BAHMS, O BKJIAJIE POCCHICKUX U 3apYOEIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOIl OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKM3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TOMeocTas,
CaMOpETYJISIIHS, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTh, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMoOcoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl M MPOUCXOXKACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOTO MMOKOJIEHMS], PACIIEIIJIEHHUs], YACTOTHI FraMeT, HE3aBUCUMOro HacinenoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIHUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAY4HOT'O MO3HAHUs, UCHOJIb3YEMBIX B OMOJIOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEpEeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACIATEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOIO U TeTepOTPO(YHOT0 TUIIOB MUTAHUSI, POTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, MEe03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIBHOTO pa3BUTHA, Pa3MHOXKEHHS,
UH/IMBUYaJIbHOTO DPAa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aMMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKAaHEH M UX (QYHKLUHUSAMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M HX
GyHKIUSAMHE, MEXAY JTanaMd oOMeHa BEeHIeCTB, dTalmaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pAa3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHUE BBISBJIATh OTIMYMUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs OKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII;

YMEHHE periaTh OMOJOTUUYECKHE 3aJa4l, BBIABIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKMMH TPOLIECCAMU M SIBICHUSIMH, JI€JaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU IOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHBIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CpPEICTBaMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh OTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATEIbCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTUU U
MEAMIIMHE, MPOBOJMMONM Ha 0a3e HIKOJIBHBIX HAyYHBIX OOMIECTB, U MYyOJIMYHO MPEACTABIATH
MOJIyYCHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OIICHUBAThH 3TUYECKUE ACTIEKTHl COBPEMEHHBIX NCCIICAOBAHHM B 00JIaCTH OMOJIOTUI
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE W3MEHEHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OYAyIeH MpopecCHOHATBHON IEITeILHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBINIIICHHOCTH, YIITYOJISATh TO3HABATEIbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOAOIKEeHNEe OMOIOTMYECKOr0 00pa3oBaHusl B OPraHU3aluiax
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTO npenmMeta «buonorus» B 11 knacce 1ONKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOIOTIONIB30BAHMSL, U B (POPMUPOBAHUM LIEHHOCTHOT'O OTHOILIEHUS K TPUPO/IE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUHCKHX U 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAraroIiuX OWOJOTHYECKUX TEPMHUHOB M TOHATHH (BUI,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBosroiun, B.W. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. JIubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M DKOCHCTEM (ONHMCaHHE, H3MEpEHHUE,
HaOJr0IeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, JBWIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABHKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCTIOCOOTEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTHU B SKOCUCTEMAX;



YMEHHUE yCTaHABIIMBAThH B3AUMOCBSI3H MEKIY MTPOIIECCAMH IBOJIOIUH, IBHKYIIIUMHU CUIIAMHU
AHTPONIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPTaHHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEIbHBIC PHU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHus, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIA JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOWTAHWs, CIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M IKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOIBI U
4eJI0BEYECTBA,;

YMEHHUE pemaTh OMOJIOTUIECKUE 321241, BBISIBIISIT IPUYUHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TMPOIECCAMU U SIBJICHUSIMH, JIENATh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATE JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATENBCKONH paboTe Mo OWOJIOTHH, SKOJOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTABISATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHUIX;

YMCHHE OIICHMBATh THUIOTE3bl W TEOPUH O TMPOUCXOKICHHHM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX W CIOCO0AX MPEJOTBPAIICHUS TI00AIBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHATBHON ICATEIIbHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPHPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPHHAPUH, CEITHCKOTO XO35HUCTBA, MUAMIECBOUN MPOMBIIIJICHHOCTH, YTIyOISTh MTO3HABATEIIHHBIN
WHTEpeC, HapaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOodECCHH U MPOI0KEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO U BBICIIETO
oOpazoBaHus.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTeJibHbIE pecypChl
padoThI padoThI
bubnunorexa LIOK
1 buosorus kak Hayka 1 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
2 JKuBbIE CUCTEMBI U MX H3YYCHHE 2 https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
3 buonorus kinetku 2 0.5 https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
4 XuMUYecKasi OpraHu3aIus KIeTKH 10 1 https://m.edsoo.ru/7f41¢c292
bu6mmoteka IIOK
5 Crpoenue u GyHKLIUHU KIETKU 8 2 https://m.edsoo.ru/7f41c292
OOMeH BeIIecTB U IIpe bubnuorexa LIOK
6 B beppatiiente 9 1 https://m.edsoo.ru/7f41¢c292
SHEPIHHU B KJIETKE
Hacnencreennas undopmaiu bubmorexa LIOK
U
7 A patt 9 0.5 https://m.edsoo.ru/7f41¢c292

peanmzanus €€ B KIIETKE
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bu6mmoreka [IOK

8 JKu3HEeHHBIN UK KIETKH 6 1
https://m.edsoo0.ru/7f41c292
bu6nmoreka LIOK
9 CrpoeHre U GyHKIIUU OPraHU3MOB 17 1.5 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
10 Pa3MHOKEHHE U Pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
Cenerika — bubnnorexa [{OK
11 CTHKA ~ HayKa O HACNCACTREHHOCTH 1 2 0.5 https://m.edsoo.ru/7f41c292
U3MEHYHUBOCTH OPTaHU3MOB
bubnnorexa [IOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41c292
bu6nunorexa LIOK
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
14 I'eneTnka yenoBeka 3 0.5 https://m.edso0.ru/7f41c292
bu6nunorexa LIOK
15 Cenexuust OpraHu3MoB 4 1 https://m.edsoo.ru/7f41c292
Brotex bubmuoreka [{OK
16 OTCXHONOTII I cHiTeTiHecka 4 https://m.edsoo.ru/7f41c292
OunoJtorus
17 PesepBHoe Bpems 1 bubnmorexa LOK

https://m.edsoo.ru/7f41c292
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102

13

bnbnnoteka LLOK
https://m.edsoo.ru/7f41c29?2



https://m.edsoo.ru/7f41c292

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoabnbie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
3apoxACHUE U pa3BUTUE bubmmorexa LIOK
3
1 PO vp BOTIOHHOHHBIX 4 https://m.edsoo.ru/7f41c292
MIpe/ICTaBICHU B OMOJIOTUU
bubnunoreka LIOK
2 MUKpPO3BOJIIOIHS U €€ PEe3yIIbTaThI 14 2 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 Maxkpo3BOJIIOIHS U €€ PEe3yIIbTaTh 6 https://m.edsoo.ru/7f41c292
[IpoucxoxaeHue u pas € Ku3 a bubmorexa IOK
BUTHE )XU3HU H
4 P 8 P 15 15 https://m.eds00.ru/7f41¢292
3emie
[IpoucxoxaeHue yenoBeka bubmmorexa LIOK
JIOBEKa —
5 P 8 10 1 https://m.edsoo.ru/7f41c292
aHTPOIIOTEHE3
DKOJI0THsl — HayKa O B3aUMOOTHOILLIEHUX bubmuoreka [IOK
6 OpPTaHU3MOB W HAJIOPTaHU3MEHHBIX 3 0.5 https://m.edsoo.ru/7f41c292
CHCTEM C OKPYKaloLEn cpesion
bubnunorexa LIOK
7 OpraHu3Mmsl U cpefia 0OuTaHus 9 1.5 https://m.edsoo.ru/7f41c292
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bubnunoreka LIOK

8 DKOJIOTHS BUIOB M MOMYJIAIUI 9 0.5 https://m.edso0.ru/7f41c292
K 5 5 bubnunoreka LIOK
9 OJIOTH COODIIECTE. JKOTOTHHACCIHE 12 0.5 https://m.edsoo.ru/7f41c292
CHCTEMBI
bubnunoreka LIOK
10 buocdepa — rimodanbHas sKocHcTEMA 6 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
11 YenoBek 1 OKpyKarolas cpena 6 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
12 PesepBHOE BpeMms 8 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
No ni/m Tema YpoOKa K()HTp()ﬂ],HLIe HpaKanecKHe 05pa30BaTeJIbHLIe
Bcero U3y4YeHus
padoThbI padoTbI pecypcbl
K Ak K « bubmuoreka [JOK
1 HOIOTIDL RAKt KOMILTCICHA Haylka o 1 https://m.edsoo.ru/7f41c292
KaK 4acTh COBPEMEHHOT0 00IIeCTBa 02.09.2024
bubmuorexa [JOK
2 JKuBble crcTeMBbl U UX CBOMCTBA 1 07.09.2024 https://m.edsoo.ru/7f41¢c292
v bubmuorexa [JOK
POBHEBAsi OPraHU3aUs KUBBIX )
3 https://m.edsoo0.ru/7f41c292
crcTen 1 07.09.2024
- bu6mmoreka [JOK
CTOPUS OTKPBITHS U U3YYEHUS }
4 1 https://m.edsoo0.ru/7f41c292
kieTku. Knerounas reopus 09.09.2024 :
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6EIOJ'IOFI/II/I. [IpakTnueckas pa60vTa Bu6morexa LIOK
«M3yueHne MeTo10B KIETOYHOM )
5 1 0.5 https://m.edsoo0.ru/7f41c292
6uonoruu (xpomarorpadus, 14.09.2024 :
anexkTpodopes, auddepeHnnaibHoe
uentpudyruponanue, [TLP)»
bubmuoreka [JOK
6 XUMUYECKUH COCTaB KIETKU 1 https://m.edsoo.ru/7f41c292

14.09.2024
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MI/IHepaJ'IBHBIC BCIIECTBA KJIICTKH, UX

bubmuorexa [JOK

7 https://m.edsoo.ru/7f41c292
Ouosiornueckas poib 16.09.2024 D S00:I :
Opranudeckue BemecTBa KIEeTKH —
oenku. JlaboparopHas pabota bubnmoreka [JOK

8 06 : https://m.edsoo.ru/7f41c292
«O0HapyxeHue 66.]'[1(013 C TIOMOIIIBIO 0.5 91.09.2024 p u
Ka4eCTBEHHBIX PEAKIIHIT»

(memMoHcTpaImoHHas)
CgoiicTBa, K1accupUKAIMS U Bubmiorexa LIOK

9 ’ https://m.edsoo.ru/7f41c292
¢yHKIMN O6EIKOB 21.09.2024 :
Oprannydeckue BeniecTBa KIETKU bubmmoreia LIOK

10 o https://m.eds00.ru/7f41c292
— 23.00.2024 0
Opraieckue BeleCTsa ke bubmuorexa [JOK

TaHMYECKHE BEIIECTBA KICTKH —

11 https://m.edsoo.ru/7f41c292
JIATIAJTBI 28.09.2024 = s00.0w/ €29
Hyxneunossie kucnorsl. JJHK n PHK.

JlaboparopHas paboTa bubnmnoreka [JOK

12 «HMccnenoBanne HYKIEHHOBBIX 0.5 98.09.2024 https://m.edsoo.ru/7f41c292
KHCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3TUYHBIX OPTaHU3MOBY

bu6mmoreka [JOK

13 Crpoenne u ynicum ATO. /lpyrue https://m.edsoo0.ru/7f41¢c292
nHykieozuaTpudocparel (HTD) 30.09.2024
CexsennpoBanue [JHK. Merozasi bubnmoreka [JOK

14 https://m.edsoo.

T€HOMHKH, TPAHCKPUIITOMUKH, 05.10.2024 ps://m.edsoo.ru/7f41c292

MMPOTCOMUKU
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bubmuorexa [JOK

15 M i https://m.edsoo.ru/7f41c292
€TOJIbI CTPYKTYPHOM OHMOJIOTHH 05.10.2024 p
Tunel knetok. IIpokapuornyecka bubamorexa LIOK
. HOTHY s
1 https://m.edsoo.ru/7f41¢c292
° KaeTKa 07102024 0 [
CrpoeHnue 3yKapruoTUYECKON KIIETKH. bubnmoreka [JOK
17 [paktuueckas padora «M3yueHue 0.5 12.10.2024 https://m.edso0.ru/7f41¢c292
CBOWCTB KJIETOUYHOW MEMOPaHbI» o
bubmuorexa [JOK
1 I1 i https://m. Tu/7f41c292
8 OBEPXHOCTHBIH anmapaT KJICTKH 12.10.2024 ps://m.edsoo.ru/7f41c29
OnHOMenr/IIGpaHHHe opraH(gIz{H BuGmmorexa LOK
19 HIOTIC L parciHcthast pabotd 0.5 https://m.edsoo.ru/7f41c292
«3y4yeHne IBM>KCHUS IUTOTIa3MbI B 14.10.2024
PACTUTEIBHBIX KIETKAX)
[ToyaBTOHOMHBIE OPTaHOMIbI KJICTKH:
s e
20 0.5 https://m.edsoo.ru/7f41c292
«HccnenoBanue mIa3zMoin3a u 19.10.2024 D
JIETUTa3MOJIN3a B PACTUTEIIBHBIX
KJIETKaX»
bu6mmoreka [JOK
21 H https://m.edsoo.ru/7f41c292
eMeMOpaHHbIC OPTaHOUIbI KJICTKH 19.10.2024 p u
bubmuorexa [JOK
22 Crpoenue u GyHKIUH 7pa https://m.edsoo0.ru/7f41¢c292

21.10.2024



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

CpaBHuUTENbHAS XapaKTEPUCTHKA
KJIETOK 3yKapuoT. JlaboparopHas

bubmuorexa [JOK

23 0.5 https://m.edsoo.ru/7f41c292
pabora «/3yueHue cTpoeHuUs KIETOK 26.10.2024 D
Pa3IMYHBIX OPTaHU3MOBY
ACCUMUIISITIVS ¥ TUCCUMHUISIINS —
I[Ze CTOPOHBI MeTaﬁogmMa. Tuner Butmorexa LIOK
24 OOMCHA BETIECTB. StabopatopHai . https://m.edsoo0.ru/7f41c292
pabora «/3yueHue KaTaauTHICCKON 26.10.2024
AKTUBHOCTH (DepMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTanasbl)»
DepMEHTaTUBHBIN XapaKTep peaKkui
;ﬂt—;Tquoro M6T3660JII/131\/;EII. BuGmorexa LIOK
25 abOPaTOpHes paboTa (X ISyHeHHT 0.5 https://m.edsoo.ru/7f41c292
(hepMEHTATUBHOTO PACIICTUICHHS 09.11.2024
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX
Y )KHBOTHBIX KJICTKaX)
E 5 bubmuorexa [JOK
€JIKU-aKTHUBATOPHI U OETKU- )
26 https://m.edsoo0.ru/7f41c292
UHTUOUTOPBI 09.11.2024 :
bu6mmorexa [IOK
i https://m.edsoo0.ru/7f41c292
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 11.11.2024 p
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
28 ®doTocuHTE3 16.11.2024 p
XemocuHtes. Jlaboparopnas pabota bubmuotexa [JOK
29 «CpaBHeH#He TIpoIieccoB (POTOCHHTE3A 0.5 16.11.2024 https://m.edsoo.ru/7f41¢c292

U XEMOCHHTE3a)»
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AHa’poOHBIC OpraHU3MbL. Bus
opoxenus. JlabopaTopHas pabora

bubmuorexa [JOK

30 https://m.edsoo.ru/7f41c292
«CpaBHEHHE MTPOIIECCOB OPOKECHHS 1 18.11.2024 D
JIBIXAHUS
bubmuoreka [JOK
AdpoOHBIC OPTaHU3MBI. JTaIlbI
31 https://m.edso0.ru/7f41¢c292
SHEPreTHYEeCKOro ooMeHa 23.11.2024 :
DHeprusi MeMOpaHHOT0 TpaJueHTa bubnuorexa [JOK
: : https://m. Tu/7f41c292
32 IPOTOHOB UCI/IHTGB AT®: pabora 93.11.2024 tps://m.edso0.ru/7f41c29
npoToHHON AT®-cuHTAa3bI
bu6mmoreka [IOK
https://m. Iu/7f41c292
33 Peakiiuu MaTpuyHOIro CHHTE3a 25 11.2024 tps://m.edsoo.ru/7f41c29
Tpasckpumy . bubmuorexa [JOK
1Sl — MaTPUYHBIA CUHTE3 )
4 https://m.edsoo0.ru/7f41c292
3 PHK 30.11.2024 0
bu6mmoreka [JOK
35 Tpaucasus u e€ Tanbl 30.11.2024 https://m.edsoo.ru/7f41c292
Kouposanie a p bubnuoreka [IOK
MUHOKHUCIIOT. Poib
36 https://m.edsoo0.ru/7f41c292
pubocom B OmocuHTe3e Oenka 02.12.2024 D
o bu6mmorexa [IOK
37 PRAHHSALEA TEHOMA Y IPOKAPHOT K https://m.edsoo0.ru/7f41¢c292
yKapHuoT 07.12.2024
M bu6mmorexa [IOK
38 OREKYTHDRRE MERARHSMEE https://m.edso0.ru/7f41¢c292
AKCTIPECCUN TEHOB y SYKAPUOT 07.12.2024
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Bupycel — BHeks1eTOUHBIE (POPMBI
KHU3HHU U OOJIUTaTHbIE apa3uThI.

bubmuorexa [JOK

39 . https://m.edsoo.ru/7f41c292
[TpakTruueckas padora «Co3gaHue 05 09.12.2024 D :
MOJICITA BUPYCa»
B 5 bubmuoreka [JOK
40 MPYCHBIC 33 OHeBanM AeoBeKa, https://m.edso00.ru/7f41c292
JKUBOTHBIX, PACTCHUI 14.12.2024
Hanorexunosoruu B 6uonaoruu u Bubmiorexa LIOK
41 https://m.e Tu/7f41c292
MEJIUITTHE 14.12.2024 D dsoo.1u/ €29
bu6mmoreka [IOK
7 https://m. :
42 JKv3HEHHBIH UK KIETKA 16.12.2024 ps://m.eds00.ru/7f41c292
bubmuorexa [JOK
7 https://m. .
43 Martpuunsrii cunres JJHK 91.12.2024 ps://m.edsoo.ru/7f41c292
Xpomocomsl. JlabopaTtopHas paboTa bubnuoreka [IOK
44 «M3ydyeHne XxpoMocoM Ha TOTOBBIX 0.5 21.12.2024 https://m.edsoo0.ru/7f41c292
MUKpOIpenapaTax»
bu6mmoreka [JOK
45 JleneHue KISTKU — MHTO3 93.12.2024 https://m.edso0.ru/7f41¢c292
Tunsl knetok. Kapuokunes u
uTokuHe3. JlabopaTopHas pabora bubnnoreka [JOK
. https://m. .
46 «Habmroieae MuTO3a B KJIIETKAX 0.5 28.12.2024 ttps://m.edsoo.ru/7f41c292

KOHUYMKa KOpeIIKa JTyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)»
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bubmuorexa [JOK

47 Perynsius ;KM3HEHHOTO KA KJIETOK 28.12.2024 https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
https://m. :

48 OpraHu3Mm Kak eIuHOE [1eI0e 11.01.2025 ps://m.eds00.ru/7f41¢c292

Txanu pacrenuii. JlaboparopHas bubamorexa LIOK

49 ' : https://m.edsoo.ru/7f41c292

pabora «3yueHnue TkaHel pacTeHUN» 05 11.01.2025 : 2

TxaHU )KUBOTHBIX U YEJIOBEKA. bubmuorexa [JOK

. https://m. Tu/7

50 Ha6opuaTopHasI pabota «M3yuenue 0.5 13.01.2025 tps://m.edsoo.ru/7f41¢c292

TKaHEH KUBOTHBIX»

Oprassl. CHCTEMBI OpPTraHOB. bubnnoreka [JOK

51 JlabopatopHas pabora «3yueHue 0.5 18.01.2025 https://m.edsoo.ru/7f41c292

OpraHOB IIBETKOBOTO PACTCHHSD R
bu6mmoreka [JOK

52 Omnopa Tena opraHu3MoB 18.01.2025 https://m.edsoo0.ru/7f41c292
bu6mmorexa [IOK

53 https://m.edsoo.

JIBI>KeHNE OpraHu3MOB 20.01.2025 ps://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
https://m. Iu/7f41¢292

54 [Muranue opraHu3MoB 95 01.2025 ps://m.edsoo.ru/7f41c29

[TuTanue MO3BOHOYHBIX JKUBOTHBIX Bubmiorexa LIOK

) https://m. Tu/7f41¢c292

= [TumeBapuTeapbHas CHCTEMA YEIOBEKa 25.01.2025 ps:fim.edsoo.ru/ e
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56

HI)IXaHI/IC OpraHnu3mMoB

bubmuorexa [JOK
https://m.edso0.ru/7f41c292

27.01.2025
57 JlpIXaHHe TT03BOHOYHBIX )KUBOTHBIX U E’E/'[Ig:'?/?rfeelijascl)i()rﬁ/? 41292
YesoBeKa 01.02.2025 T '
bubmuorexa [JOK
58 TpaHCOpPT BEIIECTB Y OPraHU3MOB 01.02.2025 https://m.edsoo.ru/7f41¢c292
59 KpoBeHocHas cuctemMa mo3BOHOYHBIX thS:'jI/?;]reeI;aS(I)l()OrI: 176416292
KUBOTHBIX U 4€JIOBEKa 03.02.2025 T '
bubmuorexa [JOK
60 BeiieneHue y opranuzMoB 08.02.2025 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
61 3amura y OpraHu3MoB 08.02.2025 https://m.edsoo0.ru/7f41c292
bu6mmorexa [IOK
62 HNmmyHHas cuctema yenoBeka 10.02.2025 https://m.edsoo0.ru/7f41c292
63 PasApaxiMOCT, i perynatis y ﬁﬁr???/ﬁeeﬁasﬁ)rﬁnmngz
OPraHU3MOB 15.02.2025 T '
I'ymopanbHas perynsmus u bubmuotexa [JOK
64 9HIOKPHHHAS CHCTEMa KHBOTHBIX U 15.02.2025 https://m.edsoo0.ru/7f41c292

YCIO0BCKa
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bubmuorexa [JOK

https://m.edsoo.
65 DOpMBI pa3MHOKCHHSI OPraHU3MOB 17.02.2025 ps://m.edsoo.ru/7f41c292
bubmuorexa [JOK
66 [TonoBoe pazMHOXKEHUE 92 02.2025 https://m.edso0.ru/7f41¢c292
bubmuorexa [JOK
i https://m. Tu/7f

67 Meiios 92022025 ps://m.edsoo.ru/7f41c292
['ameTorenes. OOpa3oBaHue u
pa3BUTHE MOJOBBIX KJIETOK. bubnuorexa [JOK

68 JlabopatopHast pabora «3yueHue 0.5 99.02.2025 https://m.edsoo.ru/7f41¢c292
CTPOCHHS TIOJIOBBIX KJIETOK Ha .
TOTOBBIX MUKpPOIIpEnapaTax»
i abHOE pas . bubmuorexa [JOK

H/IMBHyaJTbH BUTH

69 https://m.edsoo.ru/7f41c292
OpPTraHW3MOB — OHTOTCHE3 29.02.2025 :
3 . bubmuorexa [JOK

70 AIIIAILEA OPTAHOB H TRAHEH 13 https://m.edsoo0.ru/7f41c292
3apOIBIIIEBHIX JIUCTKOB 02.03.2025
;OET U pa3BUTHE >I6<HBOTII{3L,IX. BuGmorexa LOK

71 abopatopHas pabota « HHBHG? ne 0.5 https://m.edsoo.ru/7f41¢c292
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH 07.03.2025
MTO3BOHOYHBIX JKHBOTHBIX)
;a36MHO)KCHI/IC u p§3BHTI/g: pacTeHHIA. BuGmiorexa LIOK

72 aboparopra pabota «TpoCHHE 0.5 https://m.edsoo.ru/7f41¢c292
OpraHOB Pa3MHOKEHUS BBICILIUX 07.03.2025

pacTeHun»
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I/ICTOpI/IH CTaHOBJICHUA U Pa3BUTHA

bubmuorexa [JOK

73 https://m.edsoo.ru/7f41c292
T€HETUKH KaK HayKH 14.03.2025 D
OcHoBHBIE ;ogmms{ " CI/IMBO%IBI Butmorexa LIOK
74 FEHCTHIA. Jabopatoprat pabota 0.5 https://m.edso0.ru/7f41¢c292
«/Ipo3oduna kak 0OBEKT 14.03.2025
TEHETUYCCKUX MCCIICIOBAHUI
3aKOHOMEPHOCTH HACIEAOBAHUS
NPU3HAKOB. Mogom6pwmoe ; BuGmorexa LIOK
75 CRPETITRATITE. LpAITIHCCiat pabota 0.5 https://m.eds00.ru/7f41c292
"N3y4yeHue pe3yapTaToB 16.03.2025
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"
I bu6mmoreka [IOK
HUTOJIOTUICCKUE OCHOBBI
76 https://m.edsoo.ru/7f41c292
MOHOTHOPHUIAHOTO CKPEIIUBaHUS 21.03.2025 D
A bu6mmorexa [IOK
HATM3UPYIOIICE CKPEIIMBAHHE. .
77 https://m.edsoo.ru/7f41c292
Henonnoe nomuHnpoBanue 21.03.2025 :
1]_:[[I/IFI/I6pI/II[H06 cx%emHBa;IIme. BuGmorexa LIOK
paktuyeckas pabora «3yueHue .
78 0.5 https://m.edsoo.ru/7f41c292
pe3yabTaTOB AUTUOPUIHOTO 23.03.2025 :
CKpEIIUBAaHUS Y APO30(PHIIBI»
I bubmuorexa [JOK
UTOJIOTUYECKUE OCHOBBI
7 https://m.edso0.ru/7f41¢c292
d JTUTHOPUTHOTO CKPEITUBAHUSI 04.04.2025 D
80 CrernieHHOe HaclieIoBaHue bubmuorexa [JOK
IPU3HAKOB 04.04.2025  https://m.edsoo.ru/7f41c292
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XpOMOCOMHasI TEOPUS

bubmuoreka [JOK

1 https://m.edso00.ru/7f41c292
8 HACJICACTBCHHOCTHU 06.04.2025 D
bu6mmoreka [IOK
https://m.edso00.ru/7f41¢c292
82 I'eneTuka moia 11.04.2025 p
bubmuorexa [JOK
https://m.edso0.ru/7f41c292
83 I'eHoTHI KaK [€JIOCTHAS CUCTEMA 11.04.2025 p
r . bu6mmoreka [IOK
84 eHeTqu CHAIL KORIPOID PasBTHA https://m.edsoo.ru/7f41c292
pacTeHUM, )KUBOTHBIX U YEJIOBEKA 13.04.2025
T B bu6mmoreka [IOK
3MEHYHMBOCTH MPU3HAKOB. Buibl )
https://m.edso00.ru/7f41c292
85 N3MEHYHUBOCTH 18.04.2025 D
bu6mmoreka [IOK
https://m. Tu/7f41c292
86 MoudukaroHHass U3MEHYNBOCTh 18.04.2025 ttps://m.edsoo.ru/7f41c29
BapuanuvoHHBIN psa U BapUallMOHHAs
KI;:IHBaﬂ. JlaGopaTtopHast pabota ) Bu6morexa LIOK
«MccnenoBanne 3aKOHOMEPHOCTEH )
7 . https://m.edso0.ru/7f41c292
8 MOAU(UKAITMOHHON U3MEHUYUBOCTH. 05 20.04.2025 D
[TocTpoenne BapualimoOHHOTO psa U
BapUALMOHHON KPUBOII»
- bu6mmorexa [IOK
E€HOTHUITNYECKAST N3MEHYNBOCTD.
https://m.edsoo0.ru/7f41c292
88 KoMmOnnaTuBHAasg H3MEHYUBOCTD 25.04.2025 RS.//1N.€€500. ¢
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MyTanuoHHasi U3SMEHYUBOCTb.
[IpakTrueckas pabora «MyTarnuu y

bubmuorexa [JOK

89 . https://m.edsoo.ru/7f41c292
Jpo30¢uIIbl (Ha TOTOBBIX 05 25.04.2025 D
MUKpOIIpenaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO bubnmoreka [JOK
90 e https://m.edsoo.ru/7f41c292
rnpouecca. JINUreHEeTUKa U 27 04.2025 p
SMUTCHOMUKA
I'eneruka yenoseka. IIpakTnueckas bubnnorexa [JOK
91 0 C . https://m.edsoo.ru/7f41c292
pabora « OC;FaBJIeHI/Ie U aHaJIn3 0.5 02.05.2025 p
POZIOCIIOBHOM»
bu6mmoreka [IOK
92 M i https://m.edsoo.ru/7f41c292
€TOJIbl MEUIIMHCKON F€HETUKH 02.05.2025 p
3HaueHne MeIUIIMHCKON N'eHETUKU B bu6mmoreka [IOK
93 https://m.edsoo.ru/7f41c292
HpenOTBpalleHUH U nequI/iI/I 04.05.2025 p
TeHEeTUYECKUX 3a00JIeBaHM YesloBeKa
gCEOBHHe HOH}ITZ}I CGJ‘I(;/II(I_[I/II/I. BuGmiorexa LIOK
94 aboparopras pabota « 3yqveHHe 0.5 https://m.edso00.ru/7f41c292
COpTOB KYyJIbTYpPHBIX PaCTEHUH U 16.05.2025
MOPOJI JOMAITHUX KUBOTHBIX)»
MeToap! ceaeKIIMOHHON paboThl. bubnuoreka [IOK
95 JlaGopatopHas pabora «3yueHue 0.5 16.05.2025 https://m.edsoo0.ru/7f41c292
METOIOB CENICKIINU PACTCHUI» R
JlocTr>KeHMs CeIeKIMN PACTEHUN 1 bubanoreka [JOK
96 . https://m.edsoo.ru/7f41c292
YKUBOTHBIX HpaKTqu:CKaﬂ pabora 18.05.2025 p u
«[IpuBHBKa pacTCHHII»
97 CoxpaHeHue, U3y4CHHE U bubmuotexa [JOK
UCIIOIb30BaHUE T€HETUYECKHUX 23.05.2025 | https://m.edsoo0.ru/7f41c292
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pecypcoB.XpOMOCOMHAs U TEHHAs
UHKCHEpUS.

buotexHonorust kak Hayka U OTpacib

npousBojcTBa. [IpakTudeckas padora Bubmorexa LIOK
] 1 . https://m.edsoo.ru/7f41c292
%8 «M3yuyenue 0ObeKTOB 05 23.05.2025 : 2
OMOTEXHOIOTUN»
OcHOBHbIE HaNpaBICHUS bubnnoreka [HOK
i . https://m. Iu/7f41c292
99 CHHTETUYECKOM OHOJIOruu 1 25 05.2025 tps://m.edsoo.ru/ c29
MeaunuHcKue OMOTEXHOJIOTHH.
bubmuorexa [JOK
100 PesepBHbIit ypok 1 https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
101 PesepBHbIit ypok 1 https://m.edsoo0.ru/7f41c292
bu6mmoreka [JOK
102 PezepBHblit ypok 1 https://m.edsoo0.ru/7f41c292
BIIIEE KOJIMYE
OB OJI CTBO HACOB IO 102 135

I[TPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jara
No ni/m Tema YpoKa K()]-[Tpo,m,]-[],[e HpaKTuquKne 06pa30BaTeJILHbIe
Bcero U3Yy4YEeHUsS
padoTbI padoThbI pecypcbl
bu6nmorexa [IOK
1 DBooronnas Teopus Y. Jlappuna 1 https://m.edso0.ru/7f41c292
bubnunoreka LIOK
2 JBIIKYLIIHE CHITBI SBOIOLIHH BHIIOB 110 1 https://m.edsoo.ru/7f41c292
Y. JapBuny — '
Bops6 bubnuoreka [IOK
3 Opbba sa cylecTBoBatue, 1 https://m.edso00.ru/7f41c292
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD
o . bubmmorexa [JOK
4 OPMHUPOBAHIC CHHTCTHACCKON 1 https://m.edsoo.ru/7f41c292
TEOPHUH IBOJIIOLIUHI
35 ) bubmuoreka [{OK
5 TAITbI SBOJIOUHOHHOTO Hpotiecca: 1 https://m.eds00.ru/7f41¢292
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIUS
n bubmuoreka [IOK
6 OTLYJIALHA = SICMCHTApHA CAUTHITA 1 https://m.edsoo.ru/7f41c292
9BOJTIOLIUN
Z}’I{aKOH F%He];wule%lcoro pJ’fl[BIgOBeCI/I}I Jx. Bubmuotexa LOK
7 apan, 1. DANHDEpTa. Jlabopatoprai 1 0.5 https://m.edsoo.ru/7f41¢292
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y
0co0€el OHOT'O BHIA)
bubnunorexa LIOK
8 DreMenTapHbe GaKTOPHI IBOTIOIHN 1 https://m.edsoo.ru/7f41c292
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Dddekt ocHoBarens. Idexr

bu6nunorexa LIOK

9 https://m.edsoo.ru/7f41c292
OYTBIIOYHOTO TOPJIBIIIKA
M " .. bubnmnoreka HOK
10 Urpanuu. V30JsIHH Oy ISIHH: https://m.edsoo.ru/7f41c292
reorpaduyeckas, OnoJorundecKas
E 5 016 bubnuorexa [{OK
11 CTCCTBCHIIBIN OTOOP —= https://m.edsoo.ru/7f41c292
HaNPaBJSIIOIUN (aKTOpP IBOIIOLUH
bubnuoreka [{OK
12 [TonoBoii 0T6GOp https://m.edsoo.ru/7f41c292
[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yNbTaT MUKPOIBOJIOIHH. bubmmorexa LIOK
13 JlaGoparopHas pabora «3ydenne 0.5 https://m.edsoo.ru/7f41¢292
apoMop(030B U UINOATANTALUH Y
pacTEHUN U KUBOTHBIX)»
[Ipumeps! npucnocobseHuit y
OpraHU3MOB: MOP(OIOTUUECKHE, Bubmorexa IIOK
14 bu3noNOrnYecKre, ONOXMMHUYCCKHE, 05 https://m.edsoo.ru/7f41c292
nosenaeHueckue. JlabopatopHas pabora ' — '
«[IpucnocodbneHnss OpraHu3MoB U UX
OTHOCHTEJbHAsI LIEJIECO00Pa3HOCTHY
ﬁng, €ero KpHTepHg u CT%YKTypa. BuGmorexa IJOK
15 aboparoprai pabota «-paBHEHHC 0.5 https://m.edsoo.ru/7f41c292
BHJIOB 110 MOpP(}OJIOTHYECKOMY
KPHTEPUIO»
bubnunorexa LIOK
16 Ctpykrypa Bujia https://m.edsoo.ru/7f41¢292
17 Bunoo6pas3oBanue kak pe3ynbTar bu6muoreka [JOK

MHUKPOISBOJIOILIMHA

https://m.edsoo.ru/7f41c292
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CBs13b MUKPO3BOJIIOIUY U

bu6nmorexa [IOK

18 https://m.edsoo.ru/7f41c292
MU IEMHUOIOTHA
Maxpo3BorOIHS. bubmmoreka [JOK

19 [TaneoHTOMOrnYECKnE METO B https://m.edso0.ru/7f41c292
M3YUYCHUS IBOJIFOLIUN
5 b « bubnmnoreka HOK

20 HOTCOTPAQHACCKIE METOMB! H3YHCHIA https://m.edsoo0.ru/7f41c292
IBOJIIOIIH
DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO- bubmmoreka [JOK

21 MOP(OIOrHIECKUE METOIBI M3Y4EHHS https://m.edso0.ru/7f41c292
IBOJIIOIUH
MonekynsapHO-TEHETUYECKHUE, bubnnorexa [JOK

22 OMOXHMHUYECKHE ¥ MATEMATHUIECKUE https://m.edsoo.ru/7f41c292
METObI M3YUCHHUS IBOJFOLMH

bubnunoreka LIOK

23 O6uIye 3aKOHOMEPHOCTH DBOIOLUM https://m.edso0.ru/7f41c292
A bubanorexa [JOK

24 AGITTHBHA PajAHA. https://m.edso00.ru/7f41¢c292
HepaBHOMEPHOCTH TEMITOB BOJIOIUH
HayuHble rHIOTE3bI TPOUCXOIKIACHHUS bubmorexa HOK

25 i p a https://m.eds00.ru/7f41c292
JKW3HU Ha 3emMJie

but6mmorexa [IOK

26 Jlonay{HEIC IPE/ICTABACHHS O https://m.edso0.ru/7f41¢292
3apPOXKICHUH KU3HU
OCHOBHBIE 3TaIbl HECOPTaHUYECKOM bubmorexa HOK

27 P https://m.eds00.ru/7f41c292

9BOJJOINH
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bu6nunorexa LIOK

28 [UIoTeshl 3apOKACHUS KUZHH https://m.edsoo.ru/7f41c292
Uctopus 3emiin 1 MeTobl €€ BuGmuotexa LIOK

29 usyuemus. Jlaboparopuas pabora 0.5 https://m.edsoo.ru/7f41c292
«M3yueHune U OMMCAHUE NCKOMIAEMBIX
OCTaTKOB JPEBHUX OPTaHU3MOB)
HauanbHbie 3Tanbl opraHnyecKoit bubmorexa OK

30 P https://m.edso0.ru/7f41c292
IBOJTIOIIAH

bubnuoreka [{OK

31 DBOITIONHUS DYKAPUOT https://m.edsoo0.ru/7f41c292
OCHOBHBIE 3TaITbI BOTIOITUN Bubsmorexa LIOK

32 pactutensHoro Mupa. [Ipaktudyeckas 05 hitps://m.edsoo.ru/7f41c292
pabota «3ydeHne ocoOeHHOCTEH ' I '
CTPOCHHMS PACTCHHH Pa3HbIX OT/CIOB)
OCHOBHBIC 3TaNbl YBOIOIHHI bubmorexa [IOK

33 B https://m.eds00.ru/7f41c292
KUBOTHOTO MUPa
OBonronus )KUBOTHBIX. [IpakTnueckas bubmuotexa [IOK

34 pabora «M3ydenne 0coOEHHOCTEN 0.5 https://m.edso0.ru/7f41¢292
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)»
Pa3BuTHe xu3HU Ha 3eMJIe 1Mo 3paM U bubmorexa LHOK

35 p https://m.edsoo.ru/7f41c292
TeproIamMm
MaccoBble BEIMUPAHHS — bubmorexa HOK

36 P https://m.eds00.ru/7f41c292
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO
CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC bubmorexa I[TOK

37 P PH3HC, https://m.edso0.ru/7f41¢292

€ro 0cCOOEHHOCTH
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COBpeMeHHaH CUCTEMA OPraHU4E€CKOIO

bu6nunorexa LIOK

38 https://m.edsoo.ru/7f41c292
MPOIILIOTO
OCHOBH « bubmuorexa [JOK
39 bIC CHCTEMATHHECKHE TPYTIIBL https://m.edsoo.ru/7f41c292
OpPraHHU3MOB
bubnunorexa LIOK
40 AHTPOIIONIOTUsA — HayKa O YCIIOBEKE https://m.edsoo.ru/7f41c292
PasButue npejcraBieHuii o bubmorexa LIOK
41 peCTani https://m.edsoo.ru/7f41c292
IIPOUCXOXKICHUH YEIIOBEKA
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas bubnnorexa [JOK
42 pabora «M3yuenne 0coOEHHOCTEN 0.5 https://m.edsoo.ru/7f41¢292
CTPOCHHS CKeJIeTa YeI0BeKa,
CBSI3aHHBIX C TPSIMOXOXKICHUEM»
bubmmoteka IIOK
43 JIBWOKyIIHE CHITBI aHTPOTIOTeHE3a https://m.edsoo.ru/7f41c292
CooTHolIeHne OMOJIOTUIECKUX U bubnuoreka [{OK
44 COLMAIBHBIX (DAKTOPOB B https://m.edso0.ru/7f41¢c292
aHTPOTIOTCHE3e
bu6nmorexa LIOK
45 OCHOBHBIE CTaIUM AHTPOIIOTEHE3A https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
46 [TaneoreHeTka M MaJeOreHOMHUKA https://m.edsoo.ru/7f41c292
bu6nunorexa LIOK
47 DBOIONHUSA COBPEMEHHOTO YeI0BEKa https://m.edsoo.ru/7f41c292
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Yenoseueckue packl. [Ipaktuyeckas

bu6nunorexa LIOK

48 pabota «M3ydeHune 3KOIOrHIECKIX 0.5 https://m.edsoo.ru/7f41c292
aJanTalnui 4eJI0BeEKa
MeXIuCUUTUTMHAPHBIE METO/IbI bubmorexa LOK

49 https://m.edsoo.ru/7f41c292
AHTPOIIOJIOTUHU

bubnunorexa LIOK

50 3apoKIeHue U Pa3BUTHE SKOJIOTHU https://m.edsoo.ru/7f41c292
Mertoapl skosoruu. JlaboparopHas bubnnorexa [JOK

ol pabora «M3yueHne METOI0B 0.5 https://m.edsoo.ru/7f41c292
IKOJIOTUYECKUX UCCIICIOBAHUIT
3HaYCHUE IKOJIOTHUECKUX 3HAHUH JUIs bubmorexa [IOK

52 https://m.edsoo.ru/7f41c292
YeJI0BeKa

bubnuoreka [{OK

53 DKojIoruueckue GaKTopsl https://m.edsoo.ru/7f41c292
A6I/IOTPI‘I€CKI/I€V ¢aktopsl. CBeT Kak BuGmmotexa LIOK

o4 PKOIOHICCKHH (aKTop. JlabopatopHas 0.5 https://m.edsoo.ru/7f41c292
pabota «BrIsiBIIeHHE TPUCTTOCOOTECHU
OpPTraHM3MOB K BIHMSIHUIO CBETa»
AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTHYECKUHN (aKTop. bubmmnoreka HOK

55 JIaGoparopHas pabora «BelsBieHne 0.5 https://m.edsoo.ru/7f41¢c292
MPUCTIOCOOTIEHUN OPTaHU3MOB K
BIIMSTHHIO TEMIIEPATYPhI»
Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 9KOJIOTUYECKUH (aKTop. bu6muoreka [JOK

56 JlaGoparopHas pabora 0.5 https://m.edso0.ru/7f41c292

«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHU U3 pa3HBIX MECT OOUTAHUS
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bu6nunorexa LIOK

o7 Cpenbl 0OMTaHUS OPraHU3MOB https://m.edsoo.ru/7f41c292
bu6nmorexa [IOK
o8 BHoI0OrM4ecKue pUTMBI https://m.edso0.ru/7f41c292
bubnunorexa LIOK
59 Xuznennsie GopMbl OpraHu3MOB https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
60 Buornyeckue GpakTophl https://m.edsoo.ru/7f41c292
3HavyeHNEe OMOTUYECKHUX bubnuorexa [{OK
61 B3aMMOJICHCTBHIA ISl CYIIECTBOBAHUS https://m.edsoo.ru/7f41c292
OpPraHHM3MOB B cpejie OOUTaHUs
DKOJIOTUYECKHE XapaKTCPUCTUKHI bubmorexa LIOK
62 paKtep https://m.eds00.ru/7f41c292
TOTYJISAIIUN
OcCHOBHBIE TOKA3aTeNN MOMYJISALNN: bubmmoteka IIOK
63 YHCIIEHHOCTD, INIOTHOCTH, BO3PACTHAS U https://m.edso0.ru/7f41c292
MOJIOBAsI CTPYKTYpa
OcHOBHBIE TIOKA3aTENN TOMYJISIIAN: bubnuoreka [{OK
64 POXIaeMOCTh, IPUPOCT, TEMI POCTa, https://m.edsoo.ru/7f41c292
CMEPTHOCTh, MUTPAIIHN
bu6nmorexa LIOK
65 DKOJNIOrHYECKasi CTPYKTypa HOIYJIAIHN https://m.edsoo.ru/7f41c292
but6mmorexa [IOK
66 JlnHaMuKa MONYJISIIUY U €€ perynsuus https://m.edsoo.ru/7f41c292
67 KpuBsle pocta uncieHHOCTH bubmuoteka [IOK

IMOMyJIAIHUH. KpI/IBI)Ie BBDKUBAHU S

https://m.edsoo.ru/7f41c292
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DKkonorudueckas HUIIA BUAA.

JlaGoparopHnas pabota bubmmorexa LIOK
68 paropras p y 0.5 https://m.edso00.ru/7f41c292
«[IpucmocobacHHs CEMSIH pacTEHHUH K
paccesICHUuIo»
bubnunoreka LIOK
69 Buj Kak cucteMa HoIyJIsui https://m.edsoo.ru/7f41c292
3aKOHOMEPHOCTH T bubmorexa LIOK
70 °P OBCHCHILT H https://m.edsoo0.ru/7f41c292
MUTPALKii JKHBOTHBIX
bubnunoreka LIOK
71 Co00111eCTBO OPraHU3MOB — OHOIIEHO3 https://m.edsoo.ru/7f41¢c292
bubnuoreka [{OK
72 JKocucTeMa KaK OTKPbITasi CUCTEMa https://m.edsoo.ru/7f41c292
K BODOT B B I bubmuoteka [IOK
73 PYTOBOPOT BEIICC MOTOK SHEpr https://m.edsoo.ru/7f41¢292
B DKOCHUCTEME
bubmmoteka IIOK
74 OCHOBHBIE TIOKA3aTeIN YKOCUCTEMBI https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
75 DKOJIOTHYECKUE TTUPAMUIBI https://m.edso0.ru/7f41¢c292
but6mmorexa [IOK
76 N3meneHus coo0IIecTB — CyKIIECCHH https://m.edsoo.ru/7f41c292
IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI bubmuoteka [IOK
7 03€p M peK. DKOCUCTEMBI MOPEH 1 https://m.edso0.ru/7f41¢292

OKCaHOB
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HpnponHHe 9KOCHUCTEMBI. IKOCUCTEMBI

bu6nunorexa LIOK

78 TYHID. J1ECOB, CTENeIi, ITyCTEIHE https://m.edso0.ru/7f41c292
bu6nmorexa [IOK
79 AHTPOTIOr€HHBIE IKOCHCTEMBI https://m.edso0.ru/7f41c292
YpboakocucreMmsl. [IpakTudeckas bubmmoreka [JOK
80 pabora «M3ydeHune u onucanue 0.5 https://m.edsoo.ru/7f41c292
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS bubnnorexa [JOK
81 OCHOBHBIX B3aUMO/IEACTBHI https://m.edsoo.ru/7f41¢292
OpPraHU3MOB B 9KOCHCTEMAax
MexaHu3MBbI BO3JICHCTBYSI 3arpsI3HEHUN Bubsmorexa LIOK
82 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM, hitps://m.eds0o.ru/7f41c292
OpPraHU3MEHHOM, HOMYJIALIMOHHOM U I '
KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmernnanerapuas EH@]_HOTeKa HOK f
0601104Ka 3eMH ttps://m.eds00.ru/7f41c292
bubmmoteka IIOK
84 g;sg;:pg' . Bepranckoro o https://m.edsoo.ru/7f41c292
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmorexa OK
85 e q)epbf’ ym https://m.edso00.ru/7f41c292
36 Kpyrosopots! BeniecTs u EH6H,HOTeKa HOK
GHOCOXHMHHECKHE Kb ttps://m.edsoo.ru/7f41¢c292
but6mmorexa [IOK
87 3oHanpHOCTH Orochepsl. OCHOBHBIE https://m.edsoo.ru/7f41c292

OMOMBI CyIIN
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bu6nunorexa LIOK

88 VeTolunBOCTh GHOC(EpPE https://m.edsoo.ru/7f41c292
5 bubmuorexa [JOK
89 KOTIOTHHCCKIE KPHSHCBL H X https://m.edsoo.ru/7f41c292
PUYHHBI
bubnunorexa LIOK
90 BoszelicTBue yenoseka Ha 6uochepy https://m.edsoo.ru/7f41c292
A . bubnnorexa [JOK
91 HTPOTIOTCHHOC BO3/CHCTBIE Ha https://m.eds00.ru/7f41¢292
PaCTUTEINIbHBIN U )KUBOTHBIA MU
bubnunoreka LIOK
92 Oxpana nIpupoIbI https://m.edso0.ru/7f41c292
0 . bubnnorexa [JOK
93 CHOBHPIC TPHHIIIIET YCTOMHMBOTO https://m.edso00.ru/7f41¢292
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
PaunoHansHOE IPUPOAOIIONIB30BAHUE U bubnmnoreka HOK
94 COXpaHEHUE OUOIOTHIECKOTO https://m.edsoo.ru/7f41c292
paszHooOpasus 3eMiau
bu6nmorexa LIOK
95 Obobmenne no TeMe https://m.eds00.ru/7f41c292
«MUKPOIBOJIOIHS U €€ Pe3yIbTAThI»
bu6nmorexa LIOK
96 Obobumenue o Teme https://m.edso0.ru/7f41¢292
«MaxkpodBOJIOIHS U €€ Pe3yIbTaThI»
but6mmorexa [IOK
97 O606mmenue o teme «IIpoucxoxaeHne hitps://m.eds00.ru/7f41c292
U pa3BUTHE KU3HU Ha 3eMiie»
08 O606mmenue o teme «IIpoucxoxaeHue bubnmnoreka [JOK

YCJIOBCKA — aHTPOIIOI'CHES3»

https://m.edsoo.ru/7f41c292
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O060011eHue 110 TeMe «DKOIOTUA —

bu6nmorexa [IOK

99 HayKa O B3aMMOOTHOILEHHAX 1 https://m.edso0.ru/7f41c292
OpraHU3MOBY»
bu6nunoreka LIOK
100 O06006menue mo reme «OpraHu3Mbl 1 1 https://m.edsoo.ru/7f41c292
cpena OOuTaHMs
0606 5 bubmuorexa [JOK
101 ODILEHHE TIO TEME («IKOTOTHA BUAOB 1 https://m.edso0.ru/7f41¢292
U MO
bubnunoreka LIOK
102 OGobmerne 1o Teme «buochepa - 1 https://m.edsoo.ru/7f41c292
rJ100abHask IKOCUCTEMAY)
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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