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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yue6HOMY npeameTy «buomorus» (nanee - OMoJIOrys) Ha YPOBHE CPEIHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit depepanum», ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

Cornacuno nonoxenusim @I'OC COO mpodunbHeie ydyeOHbIE TPEAMETHI, U3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM auddepeHnnanuu oO0y4eHHss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX MPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA IPHOPUTETHOE PEUICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4y, CBA3AHHBIX C MpodopHeHTanuein
0o0y4arolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4yHOro 3HaHUS,
CBS3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yueObHomy npeamety «buonorus» na€r mpenctaBieHHue O IeNId U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €r0 CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacnpenesenre o KiaccaM, peKOMEHIyeT MOCII€J0BaTEIbHOCTh U3YUeHHs Y4eOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Y4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITATT
MPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIero oOpa30BaHMUA,
Onmaromaps 4yemMy [pOCMAaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCJEAYyIOIllee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS, KOJOTHUECKOTO MBIIUICHUSI, IPEICTABICHUNA O 3I0pOBOM 00pase »XU3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyapTaTaM oOydeHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEILHOMN
NeSITeIbHOCTH O0YYaloIUXCcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBepLIAET
Ouonoruueckoe 0Opa3oBaHKE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHue U yriyOlieHne 3HaHu
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OumoJoruw,
HMOPHUOJIOTUN W OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIUHU, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OpPHEHTHMPOBAHO Ha
HOJATOTOBKY OOYyYaroImuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO0 OHOJIOrHnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0oopazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKUX 3HAHMUN, MOJYYEHHBIX MPHU HM3YyYCHHUU OOYUYaIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTY4arOT pa3BuUTHe. Tak, paCIIUPEeHbl U YIIIyOJeHbI
OMOJIOTHYECKHE 3HAHUS O PACTeHMsX, JKUBOTHBIX, rpulax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTMYECKHE CBEIECHUS
MPUKIATHOTO M MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocjienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTY4€HHBIMH O0YUYaIOLUMUCS IPU U3y4YeHUHN (HUBUKH, XUMUH,
reorpauu 1 MaTeMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mnpenMery "buomorus" orpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXONBI K H3yueHHIo Ouonoruu. COriacHO MM, H3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluy,



HBOJIOIMM OPraHUYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTHN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKOM
OuoJIOrHH, aKTyaJUu3upPyrOTCs 3HaHUS OO0ydarolMXcs MO OOTaHUKE, 300JI0TUHM, aHATOMMH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYuebublii npeamer «buonorus» NpU3BaH OOECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHHBI MHpa, 3HAHUH O CTPOECHUH, MHOTO00pasuu u
O0COOEHHOCTSIX KIJIETKH, OpraHu3Mma, IMOMYJALNH, OMOLIEH03a, KOCHCTEMBI, O BbIIAIOLINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUAX B OHOJOTMH, NPUKIAAHBIX ACIEKTAaX
Ouosnornyeckux 3HaHui. /g pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydaromuxcs K OMoIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJEPKaHUH TPOTPAMMBI 110
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUS TOW WJIM MHOMN
oOnacTu OMOJIOrMM, BKJIAJOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PELIEHUE BaKHEHIINX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb usyuenus yuebHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE — OBJIA/IEHUE
0o0y4arolMMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM >HUBBIX CHUCTEM
pa3HoOro paHra M NpUoOpeTEeHHEe YMEHHUI MCIIONb30BaTh 3TH 3HAHUS B ()OPMHUPOBAHUHN WHTEpeEca
K oIpenenéHHoi o6gacTu npodecCHOHAIBHONW JEATEIbHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, UM K
BBIOOPY y4eOHOTO 3aBEeCHHS IS TPOJAOIDKEHHS OMOIOTHIECKOTO 00pa30BaHM.

JocTiwkenune neiau u3ydeHus yuyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAaHMH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH KAPTUHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKa, OPraHU3M, MOMYJISIUs, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OnoJIoruy;

O3HaKOMJIEHHE  oOydJaromuxcs ¢  METOAAMU  MO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHOM OMoJoruu,
AMOPHONIOTUN U OMOJIOTUN PA3BUTHS, TEHETUKU U CEJIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJICOHTOJOTHH, DSKOJOTMH); METOJAaMH  CaMOCTOSITEJIBHOIO  IMPOBEIEHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOloJaeHHe, H3MEepeHHe,
HKCIIEPUMEHT, MOJIEIIUPOBAHHUE);

OBJIaJIeHUE OOYYalOIUMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIM3MPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OMOJOTMM M COLHUAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpoOJieMaMH YelIOBEYECTBa; OLEHUBATh IOCIEICTBUS
CBOEH J[eATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kaolled NpupoAHOil cpenae, COOCTBEHHOMY
3I0POBBI0O U 3/J0POBBI0  OKPYXAlOUIMX JIoel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npopMIaKTUKN WHPEKITMOHHBIX 3a00J1eBaHuil, MpaBuiia MOBEJCHHU B MPUPOJE U OOeCIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUsX MPUPOIHOTO U
TEXHOTEHHOT'O XapaKkTepa; XapaKTepu3oBaThb COBPEMEHHbIE Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOTHH,

pasBUTHE Yy 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCSA OTKPBITUSMHU M COBPEMEHHBIMHU HCCIEIOBaHMSIMU B OHOJIOIMH,
pelaeMbpIMH €10 MpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIeOBaHUs, MPOBEICHUS
SKCHEPUMEHTAJbHBIX HCCIEAOBAaHUM, pelleHUus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;



BOCIIUTAHHUE Y OOYYArOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJE B IEIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH,

nproOpeTeHne 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHne TmpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JroAeH (COONMIOAeHus Mep
npodunaktuku  3aboneBaHuii, obOecriedyeHre ~ OE30MACHOCTH  KU3HENCSATENbHOCTH B
YpE3BbIYANHBIX CUTYAIUSX MPUPOJIHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHMH I OCO3HAHHOTO BHIOOpa OOYYAIOUIUMUCS WHIUBUIYATHHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpohecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHAYAIbHBIMH HWHTEpPECAMHU M MOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, cocraBisger 204 uvaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBISICTCS C YYETOM CIEUU(PUKUA €ro COJEPKaHMs U HAMpPaBICHHOCTH Ha MPOIOJKEHUE
Ounosnoruueckoro oOpa3oBaHHs B OpraHU3alUAX CPeIHEro Npo(decCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0YyYeHHHM OMOJIOTMU Ha YIriayOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmuxcs B
BBIMIOJTHEHUH TPOEKTHBIX UM  y4eOHO-UCCIEOBATENbCKUX PabOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS YYUTEJIEM Ha OCHOBE HUMEIOIIMXCA MAaTepUaIbHO-TEXHUUECKUX PECypCcoB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IpPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  INPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku M H3ydaemble UMM IpoOiembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie c¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. M. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKammy, «CucremMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTb W  YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOPraHMU3alUs, CaMOBOCIPOU3BEJAECHUE, PA3APAKUMOCTb,
WU3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoUCXOAsIIME B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuzsp kak popma cymectBoBanus Marepuu. Hayku, nzydaromue *HUBble CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoapl Ouonorudeckod Hayku. HaOmrogeHue, u3smepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHaTue o 3aBUCMMOM U HE3aBUCUMOU
nepemenHo. IlmanmpoBanme skcnepumenta. [locraHoBka u mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3ylbTaToB. [IpHUMHbBI HCKa)KE€HUSI Pe3yNlbTaTOB KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpaL UK

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPraHU3ALMM KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienos», «buochepan, «MeTopl H3ydeHHS] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMN.

Tema 3. buosnorns Kjierku

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONIMS, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTPpU(YrupoBaHUe,
KyJbTUBHUPOBAHUE KIETOK. M3yueHue pukcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kougoxanvnaa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.



JleMoOHCTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOITUN».

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, XUBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALUN.
MuHepanbpHble BEILIECTBA KIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoOi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKImu 0eiaKkoB. /lpuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuabl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudukanmss — nunmmos.
Tpurnunepuasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu mumuaos. O6mue
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenne HykinenMHOBBIX KHCIOT. HykieoTuusl.
[Tpunuun xommuieMentapHocTt. IlpaBmio Yapradgga. Crpykrypa JJHK — nBoitHas cnupais.
Mecronaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (GYHKUMUM B KieTke. /[pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE W OHOPU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMONeKyl. Mooenuposanue cmpykmypvl u QYHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousaiin U OpeaHuyecKuti cCunme3s 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoHCTpaL UK

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB», «BemectBa B cocraBe oOpraHu3MoB», «CTpoeHHE MOJEKYNbl Oeskay,
«CTpyKTYypbl OEenKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YIriieBoaoB», «CTpoeHHe MOJEeKys
munuoBY, «HykinenHoBbie KUCTOTE, «CTpoeHue MoJeKyibl ATD.

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «O0HapyKeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKITUII.

JlabopaTopnasi pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: syKapHOTHUYecKass M IpokapuoTudeckas. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa3oBaHUS KIETKH.



CtpoeHre TMpOKapUOTHUECKON KIeTKu. KieTtouHas CTeHKa OakTepuii ©  apXei.
OcoOeHHoCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTH4Yeckoi kieTku. [Ima3zmaruyeckas memOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTWyeckod MeMOpaHbl. TpaHCIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. Pabota
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (haronnTo3. Jk3ounuTo3. Kiuerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[urommaszma. I{uro3onb. llutockener. JIBukeHue muToruia3mMbl. OpraHoUIbl KIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTindeckas cetb (DI1C), anmapar ['onbmxw,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUAOB KIIETKH.
CrpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus oOenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJIOIIA3MATHYECKU peTukyayM. CexperopHas (yHknus anmapara [onbmku. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyoun pactutenbHbIX KiIeToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

Hemem0Opannbie opranoupl kiaeTku CTpoeHre M (QyHKIUN HEMEMOPAHHBIX OPraHOUIOB
kiaeTku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmoi. MuUKpodUIaMEHTBI. AKmuHo8ble
Muxkpogpunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MukpoTtpybouku. Knerounsiif nentp. CTpoeHue M [ABHKEHHE JKI'YTHKOB U PECHUYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKW», «CTpOEHHE IKUBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopnasi pabora «l3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue ma3mMonus3a U AEIIIA3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBMKEHUS TUTOILUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBIA M  reTepoTpodHBIA. YyacTue KuUCIOpoga B  OOMEHHBIX  IPOIIECCaX.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespamieHne AT® B oOMeHHBIX THpolieccax.
depMEHTATUBHBIN XapakTep peakIuil KJIETOYHOro Meradoyim3ma. DepMeHTHI, WX CTPOCHHE,



cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. OTnuuus (GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IMYHBIX (PaKTOPOB.

[lepBrUYHBII CHHTE3 OPraHUYECKHX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznuynabix (pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPH(PHLIUPYIOIIHE
OakTepuu, xene300akTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTeprn. 3HAUEHUE XEMOCHHTE3a.

AmnaspoOHble opranu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENN
Oone3Hel.

AspobHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTeNbHBIN STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Polb MUTOXOHApPUI B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckue peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomownwnoi ATD-
cunmaswl. llpenMyiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpreTHuyeckuii odmen», «buocunres Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJ0BaHUE JJIsl IPUTOTOBJIECHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJIUTUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUICIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMPoLEeccoB (POTOCHUHTE3a U XEMOCHHTE3a».

Jladoparopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HacaeacTrBenHass HHOpPMALMs M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsamus HaclenCTBEHHOW WHQpoOpManuu. [ eHeTHYecKWil KOJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKPHUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GnocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMmuHokuciot. Poiabs pubocom B 6GuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipnvle Mexanuzmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX mpoiieccoB B kKieTke. Kierounslii romeocTas.

Bupycel — HeksieToUHbIe (OPMBI JKU3HU U OOUraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooepocawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOJIEMBI.



Buoungopmamura: unmeepayus u ananuz borvuux maccusos («bigdatay) cmpyxmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobvl docmasKu 1eKkapcms.

JdemoHcTpauMu

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

Tabmumpl w  cxembl: «buocuHTes Oenka», «l'eHeTmyeckuid Koa», «Bupycem,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaromux B uHTepdase. [loaroroBka kieTku K geneHuto. [IpecuHTeTHUSCKUI
(IIOCTMUTOTUYECKHI), CUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPasbl.

Marpuunbii  cunre3 JHK — pemmukanus. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, AHTUIIAPAJUICIBbHOCTb. MexaHu3Mm
permmkauun  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Teinomepel u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietkun — muto3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Ipouecchl. Turmbl
Muto3a. Kapuokunes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perynsuus MuroTnueckoro uukia kietkd. [lporpammupyemas kieTtouHas rubenp —
aromnTo3.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposas knemrkay — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpan U

Tabmuupl 1 cxembl: «KWU3HEHHBIM MUK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomnpenaparbl: «MHTO3 B KJIETKax KOpelIka
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOUYHBIE,  KOJOHHUAIBHHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, IpYyTrHe MpOoTUCTH. KomoHnanpHbIe
OpraHU3MBI.

B3aumMocBs3b yacTeil MHOTOKJIETOYHOTO opraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOASAIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsSI, PYHKUIHUNA U PacHOIOKEHUs
TKaHEN B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUANIbHA,
COCIMHUTEINIbHAS, MbIlIeuHas, HepBHas. OCOOCHHOCTH CTPOCHUS, (PYHKIHMA U PACTIOJIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa Tenma opranuzmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH cKkeneT. CTpOeHUE U TUIIBI COCIUHEHUS
KOCTEH.

JIBi>keHue opraHu3MoB. J[BHXKEHHME OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUMN: TPONHU3MbI M HACTHM.
JIBM>KeHHEe MHOTOKJIETOYHBIX KHBOTHBIX U Y€JIOBeKa: MbllleyHas cuctema. Peduexc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BOAbI, YIIEKUCIOrO ra3a U MUHEPAJIBHBIX BEIIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE IMILEBAPCHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBOTHBIX. uddy3us ra3oB yepes
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEpPXHOCTH. JKabepHoe u JErodHoe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbpHas cHUCTEMa dYelnoBeka. MexaHusm
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONUTaOMMX. Perymsiuus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX HUBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenne y opranusMoB. Belienenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbsl BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeTeHNs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIICIUTEIBHON CHUCTEMaMHU. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crpoenue u pyHKIHOHUpOBaHUE HeppoHa. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIMTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOW U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpajlbHBII HMMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienUupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepner, C. Tonerasa). BocnanuTenbHbie OTBETHI
opranu3MoB. PoJib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

Pa3apaxkuMoCcTe M perymsanuss y OpraHu3MoB. Pa3ipakuMoCTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazgpaxkumocTs U peryisuus y pacreHuil. PoctoBble BemiecTBa U UX
3HA4YCHHE.

HepBHast cucrema u peduexTopHas peryssuus y >XUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUE€ TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoHCTpauMu

IToprper: U. I1. I1aBnoB.

Tabmuupel u cxemsl: «ONHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIHY,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHuM pacTeHMI,
«Kopuesbie cuctembl», «Ctpoenue ctelms», «CTpoeHHe JIHCTOBOM IUIacTMHKW», «TkaHu
KUBOTHBIX», «Ckener 4enoBekay, «llummesapurensHas cucrema», «KpoBeHOCHas cucremar,



«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cuctemay,
«BpiroenurenpHas cucteMa», «DHIOKPHHHAsA cucTeMay, «CTpoeHue Mplmuel», «MMMyHHUTET»,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHEe IUIaHapun», «BHyTpeHHEe CTpOCHHE HOXKIEBOrO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMbIKaromuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpeNnapaTrbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Uil JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pacTEHH,
pacumierieHusi KpaxMaia ¢ OEIKOB IMoJa JeHCTBHEM (EepMEHTOB, O0OOpyIOBaHHE IS
JEMOHCTPALMK OIBITOB 10 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecro10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBAHHUE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpimieBoe  paszBurHe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBBIE — KeJe3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHs — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. bnacmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUST MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3akJiaJlka OpraHoB W TKaHEHW U3 3apOJbIIIEBBIX JINCTKOB. B3anMmHOEe BIMSHHE 4YacTel
pasBUBAIOIIErOCS 3apojblimia (3MOpHOHaNbHAs MHIYKIMS). 3akiajJka IUJIaHa CTPOCHHS
KUBOTHOTO Kak pe3yJbTaT HWEPapXUUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanbHbl mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramMopdo3oM y O€ClO3BOHOUHBIX U IO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOrO0 W HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunel pocta XKMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPa3BUTHSl y KUBOTHBIX M yesnoBeka. [lepuoJibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuil. ['amerodutr m cmopodut. Meito3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmpolecce Meiosza. ['ameToreHes y pacTeHM.
OImIog0TBOpEHNE U Pa3BUTUE PACTUTEIBHBIX OpraHu3MoB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHn3MBI pEryJIsiuy OHTOTE€HE3a y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl u cxembl: «BereratuBHoe pasMHOXeHUe», « TUIBI GecrioNoro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHA/b», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuUTHE MailCKOro
Kyka», «Paszsutue capanum», «Pa3BuTue JIArymKu», «/IBOMHOE OIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX PacTeHUN», «OKHU3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTsl SHIEKJIETOK U CIIEPMATO30U 0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BrpisgBIeHHE NPU3HAKOB CXOJCTBA 3apObILICH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponb oTeyecTBeHHBIX Y4Y€HBIX B pa3BUTHHM TeHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MNPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTUl, (eHoTun. OCHOBHBIE METOJbl T€HETHKU:
TUOPUAOTIOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. M. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
paciernieHus: npu3HakoB. L{uTogornueckrie OCHOBbI MOHOTHOPUIHOTO CKpelMBanus. [ unoresa
YUCTOTHI TAMET.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMS.
Pacuiennenue npu3HakoB Npy HETIOJIHOM IOMUHHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJeI0BaHMs MPU3HAKOB. LlUTomornyeckue 0OCHOBBI TUTHOPUIHOTO CKPELIMBAHHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuierieHHOe HacIeI0BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli moj. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TIE€HA.
MHOKeCTBEHHBIN aienu3M. B3aumoneldcTBue HealeabHbIX T€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJOBEKa, a TaKXKe
(U3MOTIOTMUECKUX TMPOIECCOB, TNOBEACHHS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3MWH — Mapa3uT» U «XO3SIMH —
MUKpoOHnoOMy. ['eHeTHUecKre acreKThl KOHTPOJS U M3MEHEHUS HACJIeICTBEHHOW HH(pOpMAIuU B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

[TopTpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«Ananusupymoliee ckpemupaniey, «Hemnonnoe noMmuanpoBanue», «CLEIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENIb JUIsl JeMOHCTpAIMH 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckass padora «3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPELIMBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢GeHorumna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE  TPHU3HAKK. BHUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukaronHass U3MEHUIUBOCTh. Poiib cpeapl B (hopMHUpOBaHHH MOIU(DUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHbll psn ¥ BapuanuoHHas kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOunatuBHass W3MEHYUBOCTh. Meilo3 U TOJIOBOM TpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CrnoHTaHHBIE W WHAYLHUMPOBAHHBIE MYTallUMU. SIAepHBIE M LUTOILIA3MATHYECKUE MYTallUH.
Comaruueckre W MOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCTpaL UK

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOaU(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: XUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOMA
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoiaHasi NMporpaMma HUCCIEIOBaHMS T'€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TCHEATOTMYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHYCCKUN,
MONYJSLUOHHO-CTATUCTUYECKUHN, MOJIEKYJIsipHO-TeHeTnueckuil. COBpEeMEHHOE OmpeesieHue
TE€HOTHIA: TOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoubto [T1P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B



MPEIOTBPALICHUN M JICUCHUU TCHETUYECKUX 3a00JeBaHUI dYeloBeKa. MeauKo-TeHEeTUIeCKOoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIllled cpeasl. l'eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
BagsusoBa o LlenTpax mpoucXoXI€HUS 1 MHOTO00pa3usi KyJbTYpHBIX pacTeHuil. Posb cenexknuu
B CO3/JaHMM COpPTOB pAacTeHUM U MOpoa KUBOTHbIX. CopT, MOpojaa, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAclIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue miist
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. ickyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnbiTanue npousBoautenei mo motomctBy. OTOop mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHbIN 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIYYEHUSI UCXOJITHOTO MaTepHaa Jjisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rubpuansanus. baU3KopoiCTBEHHOE
CKpelruBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirMBaHue, Wi ayTopuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeogonenue Oecruioguss MEXBHIOBBIX THOpUAOB. JIOCTH)KEHHS CENEKIMM pAacTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHEe U M3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM M HX JUKHUX
ponuyel A co3qaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedo8biX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJbTYPHBIX paCTEHUN,
«3aKOH TOMOJIOTUYECKHMX PSIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CEIEKIHUM,
«OTtnanénnas rudpuan3anus», «KMytarenes.

JlaboparopHasi paGora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikcekypenst «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CENEKIMU PACTEHHM M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIA YYacTOK, B TEIIMYHOE
X035UCTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKasi OMOJIOrUsA

OOBEKTHI, HCIOJNB3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC KYIBTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHAss OUOTEXHOJIOTHA: XJeOoleyeHue,



NOJIydeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorudeckuit cuute3. OOBEKTHI
MHUKpOOHOIOrn4eckux TexHonoruii. [IponsBoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJbIO IOIYYEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Memunuackue onorexnonorun. [loctrenomuas nudposas meaununa. [1IP-muaraocTuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi A pa3paboTKu  (PyHIAMEHTaJIbHBIX OCHOB MEAMUUHCKUX TEXHOJOIHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, yctaHoBieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepusn», «I eHHas HHKEHEPUI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B 0M0JI0THH

OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxymue cuiael dBomronuu  BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAcClI€JCTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoid Teopun 3Bostounu (CTI). HelitpanbHas Teopus HBOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

[Toptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmumpl u cxemsl: «Cucrema xuoid npupoabl (mo K. Jlunuerw)y», «JlecTHuma >XuBbIx
cymectB (mo Jlamapky)», «MexaHusMm (opMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremectsus Y. lapsunay, «Haxoaku Y.
HapBuna», «@Popmbl 060pbObl 3a cymecTBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIbTYpHBIX (opM KamycTel», «[lopoabl JOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX



BunoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS ABIKYIIUX CHJI 3BOJIONUN», «OCHOBHBIC
MOJIO’KEHUSI CHHTETUUYECKOM TEOpUU IBOITIOLIUNY.

Tema 2. Mukpo3sBoonus 4 eé pe3yabTaThl

[Tomymsiust Kak sJeMeHTapHas eAuHula SBomolnud. CoBpeMEHHbIE METOJbI OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MonyJysiiuii. MI3menenune reHodoH 1a MOMYISIUN KaK
3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapnau, B.
Baitn6epra.

OnemMeHTapHble (QaKTOpbl (IBIXKYIIKME CHJIbI) HBOJIOLMH. MYyTAIMOHHBIN mpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPABICHHBIE W3MEHEHHUS
YacTOT ajuiesie B momyisnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u cireocmeus. Illpossnenue 3¢pghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIui:
reorpaduyeckas (IpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
or0opa: IBWXKYIIMW, CTaOWIM3HPYIOUIHMHA, pa3pbeiBatomuii (nu3pynTuBHbIN). [lomoBoit oT6op.
Bo3HUKHOBEHUE U 3BOJIOIHS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT, OpraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MPUCTIOCOOICHH y opraHu3MoB. ApomMopdo3bl U uanoaaanTanuu. [IpuMepsl nprucnocodieHui
y OpraHum3MoB: Mopdonorndeckue, QUINOIOIHYECKHE, OWOXMMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3yibTaT MUKPOIBOIIOLMUHU.
Wzomsimust — kimroueBoil  pakTop BuAooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionin3anus, rudpuau3anus). JMrenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanus3msbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BONIONMOHHON OuonorMM B pa3paboTKe HAaydHBIX METOJOB COXpaHEHUs
O6unopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLun

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

Tabmunpe! u cxembl: «MyTallMOHHAs U3MEHUUBOCTBY, «[lonmynslunoHHas CTPYKTypa BUIA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwxKyiue CHIBI  3BOJIOLHNY,
«OKoyoruyecKas HM30JSLMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpapuyeckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoiy, «[lomynsinnoHHbIe BOJHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeHCTBHS €CTECTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILLECTBOBaHHEY, «MHIyCcTprallbHbII MEIAHU3M», «OKuBble HCKOIIaEMBIE»,
«ITokpoBUTENbCTBEHHAsI OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,
«Puznonoruueckue ajgantanun», «IIpucmnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIIBHOCTBY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«JKosornyeckoe BUI000pa3oBaHKEe BHUAOB cHUHHUL», «[lonummounsl pactenuit», «KamycTHo-
peleuHblii THOpUI.

Ob6opynoBanue: repOapu pacTeHUN, KOJJIEKLIMH HACEKOMBIX, Yydella NMTHUI] U 3Beper ¢
OpUMEpaMHu Pa3IMYHbIX MPHUCIIOCOOIEHHM, yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KHUX BUJIOB, 00PA30BaBIINUXCS PA3TUYHBIMH CIIOCOOAMHU.

JlabopaTopnasi paboTa «BbIsSBICHIE U3MEHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jladoparopnasi paGora «[IpucrnocobiseHuss OpraHu3MOB W WX OTHOCHUTEJIbHAs
[EIeCO00PA3ZHOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl



MeTtobl u3yueHus: MakKposBosItoLMU. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHUH.
[Tepexonubie GopMbl U PUIOrEeHETUYECKUE PSIbI OPTAaHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPoBOB. bruoreorpaduyeckue odnactu 3emian. BUibl-oHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METObl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOIE€HE3a M TOSBJICHUS SBOJIOLIUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTUYeCcKrue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOAbl HM3YUEHHUS  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [Ipunyun  cmeHvl  YHKYULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JleMoOHCTpaL U

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

Tabmuiel 1 cxeMbl: «OUIOTCHETUYCCKUHN PSJT JIOMIAIN», «APXCONTEPUKC, «3BEPO3YOBIC
amepb», «Creronedans», «Punnodursy, «CemeHHble manopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHAIBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  aAHAJIOTMYHBIE  OpPraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBICE HAOOpHI YENIOBEKAa W HIMMITaH3e», «lJ1aBHbIC
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTH IBOJIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISDKM TOMOJIOTMUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUUHU
HACEKOMBIX.

Tema 4. IIponcxokaeHue u pa3BuTHE KU3HU HA 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['Mmore3a MOCTOSIHHOTO
CaM03apOoKJICHUS KU3HU U e€ onpoBepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [Tactepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeopraHuueckoi sBostonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Oneir C. Mumnepa u I'. HOpu. OOpazoBanue noiaumepoB u3 MoHoMmepoB. KoarepBarHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoreza I'. Ménmnepa. PubGosumbr (T. Yekx) um rumoreza «vupa PHK» V. T'unbGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIICTKH.

HUcropuss 3emmm u Mertonapl €€ wu3ydeHus. lckomaemble OpraHWYeCKHE OCTATKHU.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  T€OXPOHOJOTHSL.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Opontonust Merabonu3zMa. Bo3HukHOBeHHE mepBBIX SKocucTeM. CoBpeMeHHblE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHKHOBEHHME  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Tambl JBOJIIOIUHU BBICIIUX pacTeHuid. OCHOBHBIE apoMop(o3bl pacTeHH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUN M 3aBOCBAHUE HUMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
XKHUBOTHBIC. J)KU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuOuii U penTHIIHiA.



[TpoucxoxaeHne MIICKOMHUTAIUX H NTUll. [lpuHnun kmogeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapaKTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTEePHBIX OPraHU3MOB. YTJIEOOpa30BaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobaema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoNIOIIMNY, «['eoxpoHonornueckas mikaigay, «HauanpHble 3Tanbl OPraHUYECKOM SBOJIOIUNY,
«Cxema o00Opa3zoBaHus JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KUBOH MPUPOJIBIY,
«Ctpoenune  Bupyca», «Apomopdo3bl pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpocHn», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA IKUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikaromuecs», «lITunme,
«Mnekonuraromue», «Pazputue KuU3HM B apxeMckoul apey, «Pa3BuTHe KU3HM B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE XU3HU B
ME€3030MCKON 3pe», «Pa3BuTme KU3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapud pacTeHUH pPa3IUYHBIX OTIENOB, KOJJIEKIHWH HACEKOMBIX,
BIIQXKHBIE TIpenaparhl KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
M3Yy4YEHUI0 a0MOTEHHOTO0 CUHTE3a OPTaHUYECKUX COSTMHEHUN B MEPBUYHOMN aTMochepe».

Jlaboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB.

IIpakTnuyeckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHHH pPa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPOINOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo 1l AHTPOMIOJIOTUH.

CTaHOBIIEHHE TPEJCTABICHUN O MNPOUCXOXKICHUHM YeJIOBEKAa. Penuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CXOoICTBO 4elOBeKa C JKMBOTHBIMH. (CHCTEMaTH4YECKOE TIOJIOKEHUE  4YeJOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIorHuecKue,
sMOpuosioruyeckue, (hU3NoIoro-0MoXMMHYEcKHue, MoBeAeHYeckne. OTiIHuYus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl) — aHTpPOMOreHe3a:  OWOJIOTWUYECKHE,  COIMANIbHEIC.
CootHorieHre OMOJOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuU aHTpornoreHe3a. Pannue uenoBexooOpa3Hbie 00e3bsIHbI (IPOKOHCYIIBI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —



JBYHOTHE INpeKH Jiroacu. UenoBek ymensld, IEepBble U3TOTOBICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIOAEH 3a mpenensl AdQpuku. UYenoBek reimenbOoepreckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiine pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (SPKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT,  4YeloBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromiel cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPONOJIOTUS M MaJCOAHTPOIOJIOTHSl  YEJIOBEYECKUX  MOMYJISALIMIA.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsi: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer W cxembl: «MeETOIbI  aHTPOIOJIOTHHY», «[ OJIOBHOM MO3r 4YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aHTPONOreHe3a», «IJBOJIOIUOHHOE JPEBO UEIOBEKa,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heannepranbup», «KpoMmanboHIb», «IIpeaku uenoBekay, «ITambl 3BOJIOLNUN YEIOBEKAY,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEeH, MPeMETOB MaTepUAIbHON KYJIbTYpbl IPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OHOIeHcKUMU
CIOXKETaMM MPOUCXOXKICHUSI yelloBeKa, ¢poTorpaduy HaX0J0K UCKOMAeMbIX OCTaTKOB YEJIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJlOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IIPEIKOB YEJIOBEKa.

JlaGopaTtopnas pabora «/3yueHne o0cOOEHHOCTEM CTpPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYECKUX aJaNTalNI YEeTOBEKay.

Tema 6. OxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue W pasBuTHe dKojoruu B Tpymax A. ['ymGompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTUH C APYTHUMH HayKaMH.

Metonsl skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTUU: TMPHUPOIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKalOIIe cpeibl: JOKaIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBAa CBS3€H YeJIOBEUeCTBA C MNpUponod. POpMHUpPOBAHHE DKOJIOTHYECKOW KYIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

[Toptpetsr: A. I'ymGombar, K. @. Pynwse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3mensl skogorun», «MeTonbl dKoJgorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxonoruyeckre (akTopbl W 3aKOHOMEpHOCTH uX  JeictBus. Kiaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWOoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. Llnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CurnaibHas poib cseta. oronepuoansm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIACPKAHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo OTHOUIEHHIO K Boje. [Ipucmocobnenust
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TTyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucrocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHoU ¢opme. KuzHeHHbie (HOPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TpPAaBBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS U 00pa3a KU3HHU.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIUA,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONHUYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUUECKHUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHU3HEeHHBIE (POPMBI )KUBOTHBIXY,
«JKocucTeMa UIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«XumnnyectBoy, «llapazutuzm», «Konkypenuus», «Cumonosy, «KommeHcammzm.

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIHUSHUIO
pPa3IMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHbBIE
pacTeHus, repOapu ¥ KOJUIGKIMH TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHMBBIX
pacTeHHid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUMXCS K TUTpoUTaM,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYINN, KOJUIEKIUH IKUBOTHBIX,
OoOWTaIONIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMH PACTEHHMH M KUBOTHBIX, O0JIaJaroLINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTopnasi padora «BrIsBieHNE MPUCTIOCOOICHU OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONCHUN OpPraHWU3MOB K BIIHUSHHUIO
TEMIIEpaTypbI».

JlaGopaTtopnas padora «AHaToMHYeCKHMEe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKH Momyisiiun. [lomynsnus kak OMoNIornueckas CHCTeMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB M OCOOEHHOCTEH OHOJIOTHMH BUIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIisiiuii. OCHOBHBIE TTOKA3aTEIIN MOIYJISIIIHH:
YHUCIIEHHOCTb, IJIOTHOCTh, BO3pAacTHas W IOJOBasl CTPYKTYpPa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojyoruyeckas CTpykTypa mnomynsuud. OueHKa YHCIeHHOCTH mnomyisiiuu. uHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomymnsiiuu. KpuBble pocTa uuciaeHHOCTH mnomyisiinuu. Kpuble BbbkuBaHus. Perymsnus
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-ctparerun).

[Tonstue 00 »HKojMOrMYecKoi Humie BUAa. Mecroobutanue. MHOroMepHas MOJETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loteHnumanbHas u
peaan30BaHHAs HUIIIH.

Bun xak cucrema momynsuuii. Apeansl BHAOB. Buabl MU uX KU3HEHHBbIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHHUS M MUIPALMi >KMBOTHBIX. buonmornueckne wWHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHpie mnupamMuibsl MOOMyJSuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM pa3Iu4YHbIMH opraHuzmamu», «Mopenb skonorndecko Humu Jhx. .
XaT4MHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTE€HUN K pacCEeIeHUIO».

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnu). DyHKUMOHANBbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOoBHHU.
Tpoduyeckue nenu u cetu. Abuornueckue 010k 3kocucTeM. [10UBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE THPAMUIBI
qriceln, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBHUHBIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KimMakcHoe cooOIecTBo.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums wmexmy
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa u dayHa.
CunaHTpomnu3anus ropojackoi dayHel. buonornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpPraHU3MOB B
sKocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 6
@yHxyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA M DKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3AEHCTBUM.



Mexanusmol  6030eiicmeusi  3aepA3HEHUl  pAasHblX MUNo8 Ha  CYOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIECay,
«JxocuctemMa XBOHHOro jueca», «OyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwmraHus (macTOMINHAA, JETPUTHAS)Y,
«DKoJoruyecKas nupaMmuia qucen», « IKoJIorudeckas nupamuia OnomMaccs», «9KOJI0rHuecKas
nupampaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca 1ocie mnoxapa», «9KocucTemMa o3epay», «ArpoueHos», «KpyroBopor BelIECTB U MOTOK
SHEPTuu B arporienosey, «I[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKLIUM HACEKOMBIX, 4yydesia ITHUIL U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

Jladoparopnas padora «/3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX YJICHUCTOHOTUX B
pa3HBIX IKOCHCTEMAX .

IKCKypeusi «IKCKypcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIM WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmennanerapHas 00ojgouyka 3eMiM, IZle CYIIECTBYET WM CYIIECTBOBajla
*u3Hb. Pa3BuTne npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. BepHanckoro o
6uocpepe. Obmactu 6uochepsl u €€ cocras. JKupoe BemecTBo Onocepsl U €ero PyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHoCcTH OHochephl Kak I100aabHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PutMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh OHOc(hepsl. [londarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa M (QYHKLIUS OJKMBBIX CHCTEM, OIEHKa MX pPECYpCHOro TIOTeHLUala U
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHbIe OMOMBI cymmny», «Knumarnuyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHne Kiinmara.

AHTpOIIOTEHHOE  BO3JCICTBHE HA pPACTUTEIbHBIA M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHLIUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
HapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMUNBOTO PAa3BUTHUS YEIOBEUYECTBA U MPUPOAbI. ParroHansHOe
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3uCcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEPOSITHBIE MOCIEACTBUS.

Pa3Butie METOOB MOHUTOPUHIA pA3BUTUS OINACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUCmem 1 cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuuix sxocucmem.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpsisHeHne  mouBbl», «llapHukoBbIT  3pdekT», «Ocobo oxpaHseMble NPUPOIHBIC
TEpPUTOPUN», «MoIenn yIpaBIsIeMOro MUpPay.

Oo6opynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOTI'PAMMBI 110 BUOJIOT'UHA
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHKCS
pOTpaMM CpeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOEHUS MPOTrpamMMbl IO OHOJIOTHH BbIICIICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHoJoru4eckoro  oOpa3oBaHMsSl, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb U U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMM JOCTUTAIOTCSA B €IUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEW MO3WIMHU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOT'OHAlIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, IpupoJie U OKPYKarolen cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buonorusy I0IKHBI OTpaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne KM3HEHHOIO OIBbITa W OIBITA ACATEIBbHOCTH B IIPOIECCE pealn3ali OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOr0 00IECTBa;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEeSATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U O3HABATeNbHbIX 33/1a4, BBIIOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO TIO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMUA U COIHAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKaHUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM ESITENIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, HPOIJIOE U HACTOALLEE MHOIOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMITHUKAM IPUPOJIBI,
JocTHXkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pa3BUTHE
OHMOJ0TUM, TOHUMAaHK 3HAY€HUsI OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMUBOTO Oy IyIIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTCH CEMEWHOH XKM3HU B COOTBETCTBUHU C TPAJAHUIHUSIMU HAPOJIOB
Poccum;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnutaHusi, (OPMHUPOBAHMS  KYJBTYPbl 310POBbSI U
IMOLMOHAIBLHOIO 0JIArONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0OZIcHre TUTUEHHUYECKUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HMUECKOMY U TICUXHUUECKOMY 3/I0POBEIO;

MOHMMAaHWE I[EHHOCTH TIPAaBWJ WHIMBUIYAIBHOTO M KOJUICKTHBHOTO OE€30TacHOIO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TIOCIEACTBUM M HENPHUATHS BPEIHBIX MPHUBBIYCK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTD K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHUECKON M COIMAIEHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITCIIbHOCTD;

MHTEpEC K pa3muyHbiM chepam mpodeccHOoHATBbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIINICHUE YPOBHS DSKOJOTHYECKOW KYJIBTYpBI: NMPUOOPETEHHE OIBITa TUIAHUPOBAHUS
MOCTYIKOB M OI[EHKU UX BO3MOXKHBIX MOCIEICTBUH /ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOPETACMbIE TIPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuU MNpoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IeHUE
MpaBUJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPHUITUE NCWCTBUM, MPUHOCAIIMX BPEL OKPYXKAIOUIEH NPUPOIHOW Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIILICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITA
NeSITeIbHOCTH  OKOJIOTUYECKOM  HAlpaBlEeHHOCTH, YMEHHUS PYKOBOICTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIlIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOM MpaKTUKHU, OCHOBAHHOTO Ha JHAlOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUPA,

MOHMMaHUEe crenupuKku OUONOTUU KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIEM COXPAHEHUS IIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHON LMBHIIM3ALMU: OOECTIeUeHuUs
HOBOTO YPOBHS Pa3BUTHS MEIAHMIMHBI, CO3JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTWYECKUX 3HAHWH B LEJSIX MOBBIMICHUS OO0IIei
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIHMOHATHHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB TMO3HAHMS, MCIOJNb3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKPYXKAIOIIer0o MHUpa M MPOUCXOIAMIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJIIOYCHHST Ha OCHOBE HAYYHBIX (DAKTOB W HMMEIOUIMXCS JaHHBIX C IENbI0 TOJXYYCeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH JeATeNIbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITENIbHOCTh HHAUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIONYYEHUIO HOBBIX 3HAHUW 1O OHOJIOTHM B COOTBETCTBUU C >KHU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mpeamera «bHoJorus» BKIIIOYAIOT:
3HauUMMBbIE IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHHe, HaOIIOeHUE, U3MEPEeHUe, HKCIEPUMEHT U JIpYTrue); YHHBepCallbHbIE
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COILMATHHONW KOMIIETEHIIMH OOYyYarOlIUXCs;
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YydUeOHBIC JACUCTBHUS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.

B pesynprare wn3ydeHus OMONOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHHA Yy
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIbHBIC YHUBEPCAJIbHBIE YUYEOHBIC JCHCTBUA,



KOMMYHHKATHBHBIC YHUBEpCaIbHbIC Y4eOHBIC JEHUCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEIIBHOCTb.

MeranpeaMeTHble PEe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh M aKTyaTU3UPOBATh MpOOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHIA (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIUBATE CBS3H C APYTUMHU MOHITHIIMH ),

ONpeNeNaTh UENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE MOHSITUS JJIS OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, [CAYKTHBHBIC, 110 AHAJIOTUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATh COOTBETCTBHE PE3yNbTATOB LENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBHUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOUW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJBI JCSITCILHOCTH 110 TOJIYYSHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYalUsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOHMX YTBEPXKICHHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHWS B  T[O3HABATEIBHYI0O U  MPAKTUYECKyl0  o0yactu
KU3HEEATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX yYEOHBIX MPEIMETOB;



BBIJIBUTaTh HOBBIE HWJEH, NpEIJIaraTh OpPUTMHAIBHBIE TOJAXOAbI U PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, IOMyCKaloIUe aJIbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpManuu (TEKCTe ydeOHOro mocoodus,
HAy4YHO-IIOMYJISIPHOM JUTEeparype, OMOJOTHYECKUX CIIOBApsAX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOMH JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYI (OpMY TNPEACTaBICHUA OHOIOIMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uH(popMaLuel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABaHUS M 3allMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBAThb B JUAllOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyM, YYUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHaIora WIH JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBHBIX
3HAKOB, MPENOCHUIOK BO3HUKHOBEHUS KOH(DJIUKTHBIX CUTyallUl, YMETh CMr4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAS AeSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHn OMOIOTNYEeCKOi MpoOsieMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOEHCTBYS PU pEeLICHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 ujeHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATh U KOOPJMHHUPOBATH
JIEUCTBUSA MO0 €€ ITOCTHUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3ybTaThl COBMECTHOI paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJAOI0 Y4aCTHHKA KOMaH/bl B OOIIUHN pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeUlaratb HOBBIE NPOEKTHI, OLEHMBATh WJEH C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILLECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHHE B DPA3JIMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMH e CTBHSIMU:

1) camoopranu3amnus:



UCIIONIb30BaTh OWMOJIOTMUYECKHE 3HAHUS JJsl BBIABICHUS TPOOJIEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYallUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JNEHCTBUSAX M MOCTYIKaX IO OTHOIIEHUIO K >XKMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 3[0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO NEATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PELICHMUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBHIA
Y MBICIIUTENIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUTSL OLICHKU CUTYAI[H, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIHU3E PE3yIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0oBeKa.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buoiorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: creuupuyeckue g OWOJIOrMM HAay4HbIE 3HAHUSA, YMEHHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPIpPETallMM W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
NeSITETHHOCTH TI0 TTOJNYYSHHIO HOBBIX 3HAHWH W WX NMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX, a
Tak)Ke B PEAbHBIX KU3HEHHBIX CUTyanusx. [IpeaMeTHbie pe3yabTaThl IPEICTABICHbI 110 T0/1aM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MeCTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHpPOBAaHNN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWM 3aKOHOB TPUPOABI U
peleHny mpobJIeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIa1€ POCCUICKUX U 3apyO0eKHBIX
y4E€HBIX B pPa3BUTHE OHOJIOTHH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
OMOJOTHYECKHE TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKa, OpPraHu3M, METa0oJu3M, TOMEOCTa3,
CaMOpETYJISILMSL, CAMOBOCIIPOU3BEIECHHUE, HACIEICTBEHHOCTh, NU3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
NIEPBOTO TOKOJICHUS, PACIICIUICHHUS, YACTOTHI raMeT, He3aBUCUMOro HacnenoBanus I'. Mennens,



TOMOJIOTUYECKUX PSJOB B HaclieAcTBeHHOW u3MmeHunBoctu H. WM. BaBuioBa), mpUHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHME BBLACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEHIeCTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, (HOTOCHUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GyHKIUAMH, MEXAY 3TanaMu OOMEHa BEIIECTB, dTalaMM KJIETOYHOTO LMKJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTHYECKUX TPYIIII;

yMEHHUE pelaTh OWOJIOTHYECKHE 337a4yM, BBIIBIATh MNPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOLECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBIIOJIHATH JJAOOpaTOpHbIE U MpaKTHUYECKHE padOThl, COOMIOIATh MpaBWia MPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLIEHUBATh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO X035 CTBa, MHUILEBON
MPOMBIIIJIEHHOCTH, YIIyOJIsTh IO3HABAaTEIbHBIH HWHTEPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOJDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOIBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YelIOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paloHaIbHOTO MPUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupoze, oOIIeCTBY, YEJIOBEKY, O BKIAaJ€ POCCHMCKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOI OMOJIOTMYECKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpPENEIICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BHL,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBojronuoHHass Tteopusi Y. JlapBuHa,
cUHTeTHuYecKas Teopus sBomonuu), ydenus (A. H. CeBeproBa — 0 myTsSX U HampaBICHUSX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbOuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUU B
IpUpPO/IE;

YMEHHE BBIACNATh CYUICCTBEHHBbIC NPU3HAKU: BUAOB, OMOIrEeOIEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUUECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYIISUHN, TPUCITIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHUs
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, JBHKYIIUMHU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3IMYHbIX SKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B cOOOIIECTBAaX, aHTPOINIOTCHHBIX U3MEHEHUN B SKOCHUCTEMAaX CBOECH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB U CpeIbl OOWTAHWS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M DKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeII0BEUYECTBA;

yMEHHUE pelaTbh OWOJOTHYECKHE 337a4yM, BBIIBIATh MNPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, J€laTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUeCKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HUX OKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJyYEHHbIE Pe3yIbTaThl U J1€1aTh BBIBOBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO MpPEICTaBIATh
MOJTy9YeHHBIC PE3YIIbTAaThl HA YUCHUYECKUX KOHPEPEHIUIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YeloBeKa U
YeNIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIIeil mpodeccuoHaNbHON AeITEIbHOCTU B
o0mactd  OMOJOTMM, OSKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBINIICHHOCTH, YTIYOISTh
MIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OMOJIOrHY4ecKoro oOpa3oBaHMs B OpraHHU3alUsIX CpPEIHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne ni/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThI pecypesI
1 buosorus xak Hayka 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBbl U UX U3YYCHHE 2 bubmorexa LIOK
https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
3 brosorus wietkn 2 ! https://m.edso00.ru/7f41¢c292
bubmuorexa [JOK
4 XuMHYecKasi OpraHu3anus KIeTKH 10 1 15 https://m.edsoo.ru/7f41c292
bu6mmorexka [IOK
S CTpocHHe i QyHKINH KICTIH 8 2 https://m.edsoo.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubnuotexa [JOK
KIIETKE https://m.edsoo.ru/7f41c292
7 Hacnencrennas ungpopmanus u 9 05 bubnuoreka [IOK
peanusanus e€ B KJIIETKe ' https://m.edsoo.ru/7f41c292
. bu6mmoreka [JOK
8 PKH3HEHHBIH KN KISTKH 6 15 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
9 Ctpoenue u GyHKIH OpraHU3MOB 17 1 1.5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://m.eds00.ru/7f41c292
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 2 05 bubnuorexa [IOK
W3MEHYMBOCTH OPTraHU3MOB ' https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 1 bubmiorexa LIOK
https://m.edso0.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 bubmiorexa LIOK

https://m.edsoo.ru/7f41c292
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bu6mmoreka [IOK

14 T'eneriia uenoeka 3 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
15 Cenexius OpraHA3MOB 4 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
16 BrorexHoiorus 1 cuHTETUYECKAsA OMOJIOT U 4 https://m.eds00.ru/7f41c292
17 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 14,5
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11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
1 3apoxACHUE U Pa3BUTHE IBOIFOIIMOHHBIX 4 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
N bubmuoreka [JOK
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 2 https://m.edsoo.ru/7f41cc74
3 MakpoaBosronus U e€ pe3yabTaThl 6 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 15 15 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 1 https://m.edsoo.ru/7f41cc74
6 S 3 05 ~  bubmoreraLIOK
P Jlaopra ' https://m.edso0.ru/7f41cc74
C OKpY’Karollel cpenon
bu6mmoreka [JOK
! Opranusmbt 1 cpena obutass 9 15 https://m.edsoo.ru/7f41cc74
. bubnuotexa [JOK
8 JKOJOTHs BUIOB U IOMYNALKHA ? 05 https://m.edsoo.ru/7f41cc74
9 DKOJ0THS COOOIIECTB. IKOJIOTHISCKUE 12 05 bubmuorexa [JOK
CUCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
10 Buocdepa — rimobanbHast skocucTemMa 6 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
1 Henosek i okpyxaromias cpena 6 . https://m.edsoo.ru/7f41cc74
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 7.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Jara uudgposbie
Ne i/l Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie W3ydMeHHSI  00PA30BATEIbHbIC
padoThbI padoThI pecypesl
1 buonorus kak KOMIUIEKCHAsI HayKa 1 1 luenens https://m.eds00.ru/216c645¢
KaK 4acTh COBPEMEHHOI'0 00I11eCTBa
N 1 Hepens bu6mmoreka [IOK
2 JKuBble cucTeMbl U UX CBOMCTBA 1 https://m.eds00.ru/7f41c292
3 YpoBHEBas OpraHu3anus ;KUBbIX 1 lnenens bubnuorexa [JOK
CUCTEM https://m.edsoo.ru/7f41c292
4 Wcropust OTKpBITHS U H3yYEHUS 1 2Henens bubnuoreka [IOK
kietku. Kietounas teopus https://m.edsoo.ru/7f41c292
Metoabl MONEKYJIIPHON U KJIETOUYHON 2"enens
6uonorun. [Ipaktuyeckas padora
«3yueHne MeTo10B KIIETOYHON
5 1 0.5
Ouomnorun (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruponanue, [TLP)»
6 XUMHYECKUH COCTaB KICTKH 1 2Henens https://m.edso0.ru/1777ba96
7 MuHepanpHbIE BElIECTBA KIETKH, UX 1 3Henens bubnnorexka [JOK
Ouonoruueckas poib https://m.edsoo.ru/7f41c292
Oprannyeckue BenecTBa KICTKH — 3aenens
6enku. JlabopaTopnas pabora
8 1 0.5
«O0bHapyxeHue 6EIKOB ¢ ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUii»
9 CgoiicTBa, K1accupuKays u 1 3Henens bubnnoreka [JOK
byHKIIUKA OEITKOB https://m.edsoo.ru/7f41¢c292
10 Opraandeckue BenecTBa KISTKH — 1 duenens bu6mmoreka [JOK
YIJIEBOBI https://m.edsoo.ru/7f41¢c292
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11

12

13

OpFaHI/I‘ieCKI/Ie BCIICCTBA KIICTKHU —
JIUITU ABI

Hyxkneunossie kucnorsl. JIHK u PHK.

JlaGopaTtopHnas pabota
«HccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJICIICHHBIX U3 KIETOK
Pa3ITUYHBIX OPTaHU3MOBY

Crpoenne u pynkuuu ATO. [pyrue
nykieozuaTpudocharsl (HTD)

0.5

4 yenensa

4 nenensa

Suenens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

14

CexBenupoanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MIPOTCOMUKH

5 Henens

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

15

16

Metoabl CTpyKTypHOH OHOJIOTHU

Tunel knetok. [Ipokapuornueckas
KJIETKA

SHenens

6 Henens

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

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

17

CtpoeHne 2yKapuOTUUYECKOM KIIETKH.
[IpakTuueckas pabora «3yueHue
CBOWCTB KJIETOUHOW MEMOpPaHbI»

0.5

6Henmens

18

19

IToBepXHOCTHBIN anmapar KJIEeTKH

OxHoMeMOpaHHbBIE OPTaHOUIbI
kneTku. [IpakTrueckas pabota
«M3yueHne NBIKEHUS ITUTOILIa3MBbI B
pPaCTUTEIBHBIX KIETKaX»

0.5

6Henens

THenens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

20

ITomyaBTOHOMHBIE OPTAHOWIBI
KJIETKH: MUTOXOHAPUH, TUTACTH/IBI.
JlaGopaTtopHnast pabota
«HccnenoBanue miaazmMoman3a u
JIETUIa3MOJIN3a B PACTUTENbHBIX
KJIETKax»

0.5

7 "Henmens

21

HememOpaHHbIe OpraHOubl KIETKU

THenens

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
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22

Ctpoenue u GyHKIMH s1Ipa

8uenens

23

24

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK 3yKapuoT. JlaboparopHas
pabota «3ydyeHue cTpoeHHs KIETOK
Pa3ITUYHBIX OPTaHU3MOBY

AccuMuISIIMS U JUCCUMMIIALIUS —
JIBE€ CTOPOHBI MeTaboau3Ma. Turbl
oOmena BemiecTB. JlabopaTopHas
pabota «3ydyeHue KaTaaIuTHUYECKON
aKTUBHOCTH (pepMEHTOB (Ha puMepe
aMUJIa3bl WM KaTalasbl)»

0.5

0,5

8uenens

Suenens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

25

26

27

28

depMeHTATUBHBIN XapaKTep peakiui
KJIETOYHOT'O MeTaboI13Ma.
JlaboparopHas pabota «3yuenue
(EepPMEHTATUBHOTO PACIICTIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX
Y )KHBOTHBIX KJICTKAX)

benku-akTuBaTOPHI M OEIKH-
UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorTocunres

0.5

9uenens

9uenens

9uenens

10uenens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A
U XEMOCHHTE3a»

0.5

10uenens

30

31

AHa’poOHBIEe OpraHu3MbL. Bus
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JBIXaHUS

AdpoOHBIE OpraHU3MBbl. JTarbl
SHEPreTU4ecKoro oOMeHa. DHeprus
MeMOPaHHOTO I'PaJMEHTa MPOTOHOB.

0,5

10Henens

11luenens

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
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Cunrte3 AT®: PaboTa nmpoToHHOM
AT®-cunTassl

O06o001IeHNEe U CHCTeMAaTH3aIINSs 11luenens
3HaHui 110 Teme "OOMeEH BeIECTB U
32 IpeBpalleHue YHEPTUu B KiieTke" / bubnuoreka [IOK
KoHnTtponbHas pabota 1o teme https://m.edso0.ru/7f41c292
"OOMEH BeIeCTB U MPEeBpaIICHUE
SHEPIruu B KJeTKe"
33 Peakiuu MmaTpuuHOro cuHTE3a 11nenens bubmiorexa HOK
H P https://m.edso00.ru/7f41c292
34 TpaHckpunuus — MaTpUYHBIA CUHTE3 12nenens bubnnoreka [JOK
PHK https://m.edso00.ru/7f41c292
.. 12uenens bu6mmoreka [IOK
3 Tpascnsius u e€ Sran! https://m.edso00.ru/7f41c292
36 KonupoBanue amunokuciot. Posb 12Henemns bu6mmoreka [IOK
pubocoM B OMOCHHTE3E OenKa https://m.edsoo.ru/7f41c292
37 Opranuzanys resoMa y npokapuor u 13uenens bubnnoreka [JOK
AYKapUOT https://m.edsoo.ru/7f41c292
38 MounekynsipHble MEXaHU3MBI 13nenens bubnuoreka [IOK
JKCIIPECCUU T'€HOB Y 9YKapHOT https://m.edso0.ru/7f41c292
Bupycsl — HekneTouHble GOpPMBI 13Henens
YKU3HU U OOJIUTaTHBIC TIapa3HTHI.
39 0.5
[TpakTuueckas pabota «Co3nanue
MOJICITH BUPYCay
40 BupycHrie 3a0601eBaHus YeI0BeKa, l4nenens bubnuotexa [JOK
JKUBOTHBIX, PACTEHUI https://m.edsoo.ru/7f41c292
41 HanoTtexHomoruu B OMONIOTHU U 14nenens bubnmoreka [JOK
MEIMUIINHE https://m.edsoo.ru/7f41¢c292
. l4nenens bubmuorexa [JOK
42 FKHM3HEHHBIH T KIIETIH https://m.edso0.ru/7f41c292
43 Marpuunsiii cunre3 JJHK 15uenens bubmiorexa LTOK

https://m.edsoo0.ru/7f41c292
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44

XpomocoMmsl. JTaboparopHas pabota
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

15uenens

45

JleneHre KIeTKU — MHUTO3

158enens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

46

Tunsl knetok. Kapuokunes u
UTOKWHE3. Peryisius u3HEeHHOTO
uKIa kietok. JlaboparopHas pabora
«HabmoieHre MUTO3a B KIIETKAaX
KOHYHKa KOpEIKa JyKa (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

16uenens

47

48

O0600I11IeHNE U CUCTEMATU3ALUS
3Hanuii mo reMaM "Hacneacreennas
uH(popMaIus 1 pean3anus ee B
kietke", "JKu3HeHHbIH NUKII KIeTKu" /
KoHTpoinbHas pabora 1o Teme
"Peakuuu MaTpuyHOro cuHTe3a"

OpFaHI/BM KaK CAMHOC IICJII0C

16uenens

16Henens

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

49

50

51

52

Txanu pacrenuii. JlaboparopHas
pabora «3yueHue TkaHel pacTeHUN»
TxaHM KUBOTHBIX U YEJOBEKA.
JlaGopatopHas pabora «3yueHue
TKaHEHN )KMBOTHBIX»

Opransbl. CucTeMbl OPraHoB.
JlaGopatopHas pabora «3yueHue
OpraHOB I[BETKOBOT'O PaCTEHUS»

Ormopa Tena opraHu3MoB

0.5

0.5

0.5

17uenens

17"enens

17uenens

18uenens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

53

54

JIBrKeHne opraHn3mMoB

ITuranue OpraHu3MoB

18uenens

18uenens

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292
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55 [luTaHue MO3BOHOYHBIX KUBOTHBIX. 19nenens bubnmoreka [JOK
[InmeBapurenpHas cucTema 4eloBeKa https://m.edsoo.ru/7f41c292
19nenens bubnmoreka [JOK
56 JlbIxanme oprasu3sMon https://m.edsoo0.ru/7f41c292
57 JlpIXaHKe MO3BOHOYHBIX KUBOTHBIX U 19nenens bubnmoreka [JOK
YeJI0BeKa https://m.edsoo0.ru/7f41c292
58 TpaHCcHOpT BEIIECTB y OPraHU3MOB 20ncnens bubmorera [IOK
https://m.edsoo0.ru/7f41c292
59 KpoBeHocHasi cuctema mo3BOHOUHBIX 20nenens bubnnorexa [HOK
JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41c292
60 Boigenenue y opranu3smMosn 20uenens bubmmorexa [JOK
https://m.edsoo0.ru/7f41c292
61 SAITa v ODFAHHEMOR 21uenens bu6mmoreka [IOK
HwTa y op https://m.edsoo.ru/7f41c292
62 MMMmyHHas cucTema deioBeka 21nenens bubmorexa HOK
https://m.edsoo0.ru/7f41c292
63 PazapaxkumocTs 1 perynsius y 21uenens bubnunoreka [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
r 22
64 omopmmar cicrewa xBOTHEN i | Bubmorera LIOK
JIOKDP https://m.edsoo.ru/7f41c292
YyelnoBeKa
65 DopMbl pa3MHOKEHUSI OPTaHU3MOB 22nenens bubmorera [IOK
e p https://m.edsoo0.ru/7f41c292
22Henens bu6mmoreka [IOK
66 Hoznosoe pasmuoxerme https://m.edsoo0.ru/7f41c292
. 23Henens bubmuorexa [JOK
67 Meiios https://m.edsoo.ru/7f41c292
['ametorenes. OOpa3oBaHue u 23uHenens
pa3BUTHE TIOJOBBIX KJIETOK.
68 JlaboparopHas padota «3ydenune 0.5

CTPOEHMS MOJIOBBIX KJIIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»
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69

70

WuauBryaibHOE Pa3BUTHE
OpPTaHU3MOB — OHTOTEHE3
3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JINCTKOB

23Henens

24 enensa

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

71

72

Poct u pa3BuTHE KHUBOTHBIX.
JlabGopaTtopHnas pabora «BrlsiBiieHHE
NPU3HAKOB CXOJICTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CtpoeHue
OpPraHOB Pa3MHOXEHHS BBICIITHX
pacTeHui»

0.5

0.5

24uenens

24uenens

73

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui 1o Teme "CTtpoeHue u
byHKIMH opraHu3MoB" /
KonTtponpsHast pabora o Teme
"Ctpoenue u GyHKIIMH OpaHU3MOB"

25Henens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

74

HcTopus cTaHOBJIEHUS M Pa3BUTHS
TeHETUKHU KakK HayKu. OCHOBHBbIE
MIOHATHUS © CAMBOJIBI TEHETHKH.
JlaGopatopHas pabota «lpo3oduna
KaK 00BEKT Nr€éHeTHUECKHUX
UCCIIEIOBAHUI»

0.5

25Henens

75

76

3aKOHOMEPHOCTH HACJIeI0OBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [IpakTuueckas pabota
"N3yueHne pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Tpo30¢uIH"

[HuTonormyeckrue OCHOBBI
MOHOTHOPUIHOTO CKPEIIUBAHUS

0.5

25Henens

26Henens

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

77

AHanmu3upyolee CKpeluBaHme.
HenonHnoe nomuHnpoBanue

26Henens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
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JurubpuaHoe CKpeluBaHue. 26Henens

78 [IpakTudeckas padora «3yueHue 05
PE3yIbTATOB TUTUOPUIAHOTO '

CKPEILIMBAHUA Y IPO30(PHIIBI»

79 [uronornueckue OCHOBBI 27 nenens bubnunoreka [HOK
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/7f41c292

80 CremieHHOoe HacJIeIOBaHNue 27 "enens bubmuoreka [JOK
IIPU3HAKOB https://m.edso0.ru/7f41c292

81 XpoMocoMHas Teopust 27uenens bubnuoreka [IOK
HacJIeOCTBEHHOCTH https://m.edsoo.ru/7f41c292

28 "Henensa bu6mmoreka [IOK
82 I'enernia nosa https://m.edso00.ru/7f41c292
83 ['eHOTHII KaK LIEIOCTHAS CUCTEMa 28menens bubmmorexa LJOK
t https://m.edsoo.ru/7f41¢c292

84 ['eHeTHYeCKU KOHTPOJIb PA3BUTHS 28uenens bubnuorexa [JOK
pacTeHUM, KUBOTHBIX U YEIOBEKA https://m.edsoo.ru/7f41c292

85 N3MeHUNBOCTH MPU3HAKOB. BUIbI 29uenens bu6mmoreka [JOK
W3MEHYHUBOCTH https://m.edsoo.ru/7f41¢292

29uenens bu6mmoreka [JOK

86 Mozm¢uKanoHHad H3MEHTHBOCTD https://m.edsoo.ru/7f41c292
BapuannoHHBIH psit M BApHAIMOHHAS 29uenens
kpuBast. JlaboparopHas paboTa

87 «MccnenoBanne 3aKOHOMEPHOCTEH 05
MOIU(PUKAITHOHHON U3MEHUYUBOCTH. '

ITocTpoeHnne BapualMOHHOTO psifia U
BapUALIMOHHON KPUBOI»

88 I'enoTunnueckast U3MEHUNBOCTD. 30 nenens bubnuorexa [IOK
KoMOnHaTHBHAS N3MEHUYHMBOCTE https://m.edsoo.ru/7f41c292
MyTtanuoHHas H3MEHYHBOCTD. 30uenens

89 [TpakTrdeckas padota «MyTtanuu y 05

Jpo30¢g Uil (Ha TOTOBBIX
MUKpoOIIpenaparax)»
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90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTeHETUKA U
SMUTEHOMHUKA

30uenens

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

91

0O00011eHrEe U cUCTEMAaTU3ALIS I10
teme "['eHeTHka - HayKa o
HACJIEICTBEHHOCTH M M3MEHUYHBOCTHU
opranu3zMoB" / KontponbHas paboTa
o Teme "I'eneTnxa"

3luenens

92

['eneruka yenoseka. [IpakTuueckas
pabora "CocTaBieHue U aHAIN3
POAOCIOBHOM"

0,5

31luenens

93

94

95

MerTtoansl MEAUIIMHCKON NeHETUKHU

3HauecHue MeI[I/IIlI/IHCKOﬁ T'CHCTUKHU B
npcaAOTBpalllCHHUHA U JICYHCHUHU
TeHETUUECKHX 3a00JIcBaHMI YeI0BeKa

OCHOBHBIE TIOHSTHS CEICKIIHH.
JlaGopatopHas pabota "M3yuenue
COPTOB KYJBTYPHBIX PACTCHUH U
MOPOJ] IOMAIITHUX )KUBOTHBIX"

0.5

31luenens

32uenens

32uenens

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

96

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHas pabota "M3ydueHue
METOJIOB CEJEKLIUN pacTeHui"

32Henens

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

97

98

99

JlocTv>KEeHMS CeJIeKIUMN PACTEHUN U
KUBOTHBIX. [IpakTnueckas pabora
"[IpuBuBKa pacTeHui"

CoxpaHeHue, U3y4eHHE U
MCII0JIb30BaHNE T€HETUYECKUX

pecypcos
buotexHoiorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTuyeckas pabora
"N3y4yeHne 0ObEKTOB
OMOTEeXHOJIOTHH"

0,5

0,5

33uenens

33uenens

33uenens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
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100 OCHOBHBIE HAIIPABJICHHS 1 34uenens bubnmoreka [JOK
CUHTCTHYECKUN OMOJIOTHH https://m.edsoo.ru/7f41c292
34uenens bubnmoreka [JOK
101 XpOMOCOMHAsI ¥ T€HHAsI HH)KCHEPHS 1 https://m.eds00.ru/7f41c292
34uenens bu6mmoreka [IOK
102 Memuuutckue GrorexHonorIH 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 102 145

[NPOT'PAMME
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
JlaTa nudpoBLIe
Ne i/ Tema ypoka Beero Kontpoabnbie IIpakTunyeckue N oﬁ;)ba[;osaTeﬂLHme
padoThbI padoThI pecype
lHenens bubmuoreka [JOK
1 Iomonuonnas reopus . Jlapsuna 1 https://m.edsoo.ru/7f41cc74
2 JIBrKy11IM€e CUJTbI 3BOJIIOLIMHU BUIOB MO 1 1 Henens bubnuorexa [JOK
Y. {apBuny https://m.edsoo.ru/7f41cc74
Bopr0a 3a cymecrBoBanue, luenens
3 eCliCTBeHHI?;II;I U UCKYCCTBEHHBII 1 : bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
oTbop
4 ®opMHUpPOBaHUE CUHTETUYECKON 1 2Henenst bubnuoreka [IOK
TEOPHUHU BOJIIOIUU https://m.edsoo.ru/7f41cc74
5 DTarnbl BOJIIOIIMOHHOTO Mpoliecca: 1 2Henens bu6mmoreka [IOK
MHKPOIBOIIOLMS ¥ MAKPOIBOJIFOLUS https://m.edsoo.ru/7f41cc74
6 [Tonmynsiuus — sneMeHTapHas 1 2Henens bubnuotexa [JOK
€MHHULIA DBOJIFOLIMU https://m.edsoo.ru/7f41cc74
3aKOH FeHETHYECKOTO PABHOBECHS 3uenens
JIx. Xapau, B. Baitn6epra.
7 JlabopaTtopHas pabota «BrisiBieHue 1 0.5
W3MEHUYUBOCTH Y 0CO0Ei OJTHOTO
BHJIQ»
3Henens bu6mmoreka [IOK
8 DneMeHTapHbIe GaKTOPHI IBOTIOIHUU 1 https://m.edsoo.ru/7f41cc74
9 Dddext ocnoBarens. Iddext 1 3uenens bubmmoreka [JOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/7f41cc74
10 Murparuu. M30siuu momy sl 1 duenens bubmuoreka [JOK
reorpaduyeckas, Ononormueckas https://m.edsoo.ru/7f41cc74
11 EcrecTBenHsbIi 0TO0p — 1 4 nenens bubnnorexka [JOK

HaIPaBISIOMUA (PaKTOP IBOTIOIUH

https://m.edsoo.ru/7f41cc74
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o 4 genens bu6mmoreka [IOK
12 [ososoii ot60p https://m.edsoo.ru/7f41cc74
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK SHenenst
PE3yNIbTaT MUKPOIBOJTFOIIHH.
13 JlaGopaTtopHas pabota «3ydueHue 0.5
apoMop(h030B ¥ HIUOAAANITAIIUHN Y
pacTeHMi U KUBOTHBIX»
[Tpumeps! nprciocoOIeHHH y 5 Henens
OpraHu3MoB: MOP(OIOTUYECKHE,
¢buznonornueckue, ONOXMMHUIECKHE,
14 noBeneH4Yeckue. JlabopaTopHas 0.5
pabota «IIpucmocobneHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco000pPa3HOCThY
Bun, ero kpurepuu u CTpyKTypa. SHenens
15 Jlaboparopnas pabota «CpaBHeHHE 05
BUJIOB IO MOP(OJIOTHYECKOMY '
KPUTEPUIO»
6 Henens bu6nmoreka [JOK
16 CrpyxTypa Buna https://m.edsoo.ru/7f41cc74
Bunoo6pa3oBanue kak pe3ynbTar 6Henenst bubnuoreka [IOK
17 _
MHKPOIBOIIOLIMI https://m.edsoo.ru/7f41cc74
18 CBs13p MUKPOIBOJIIOLIMH U 6Henens bubnnoreka [JOK
SMHIEMHUOJIOTUH https://m.edsoo.ru/7f41cc74
MakposBomronus. Taenens
19 HaJ'IepOHTOJ'IOFII/II‘-ICCKI/Ie METO/IbI g bubmorexa [IOK
a https://m.edsoo.ru/7f41cc74
W3YYICHHS SBOJTFOIHH
buoreorpaduueckue MeTo b1 7 Henensa bu6mmorexa [IOK
20 .
W3Yy4YEHUS IBOJIOLUU https://m.edsoo.ru/7f41cc74
OMOPHOJIOTHYECKUE U CPABHUTEIHHO- Tuenens
21 MO £OHOFHHCCKHC MeTop bl U3YUYEHHUS : bubmorexa LIOK
p A i https://m.edsoo.ru/7f41cc74
IBOJTIOIIHH
22 MouekynsipHO-TEeHETHUECKHE, 8uenens bubnnoreka [JOK
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OMOXMMUYECKHE U MaTEMAaTHYECKHE
MCTOABI U3Y4YCHHUA 3BOJIFOIUN

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

8uenens bubnmoreka [JOK
23 O 3aKOHOMEPHOCTH SBOTIOHH https://m.edsoo.ru/7f41cc74
24 AJnanTiBHAS paguaIus. 8Henens bubnmoreka [JOK
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUU https://m.edsoo.ru/7f41cc74
o5 Hay4nble runoressl NpoUCX0KICHUS Onenens bubnnoreka [HOK
JKU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
2% JlonayuyHble peaCTaBICHUS O Ouenens bubnuorexa [JOK
3apOKICHUU KU3HU https://m.edsoo.ru/7f41cc74
7 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON Ouenens bubnnoreka [JOK
3BOIIOLUHU https://m.edsoo.ru/7f41cc74
10uenens bu6mmoreka [IOK
28 r
HTOTESBI SaPOAICHIT AKUSHH https://m.edsoo.ru/7f41cc74
Hcropust 3emu 1 METOJIBI €€ 10nemens
29 uzyuenus. JlaboparopHas pabota 05
«M3yueHune 1 onrcaHrue UCKOMaeMbIX '
OCTaTKOB JPEBHUX OPTaHU3MOB)»
30 HavanpHble sTansl OpraHuuecKon 10nenens bubnuoreka [IOK
SBOJIIOIAU https://m.edsoo.ru/7f41cc74
1lluenens bu6nmoreka [JOK
1
3 IBOIIOLHA SYKAPHOT https://m.edsoo.ru/7f41cc74
OCHOBHBIE 3TaIlbl BOTIOIUU 11luenens
30 pactutenbHOro Mupa. [IpakTrudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHUSI PACTEHUN Pa3HBIX OTIEIOBY
33 OCHOBHBIE 3Tanbl YBOJIOLHA I 1uenens bubmuorexa [JOK
YKUBOTHOT'O MUpa https://m.edsoo.ru/7f41cc74
DBOJIIOLHS KUBOTHBIX. [IpakTrueckast 12nenmens
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX)
35 PazButune xu3Hu Ha 3emMIie Mo spam u 12nenmens bubnuotexa [JOK
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nepuoiam https://m.edsoo.ru/7f41cc74
36 MaccoBble BBIMUPAHHS — 12Henens bubnmoreka [JOK
3KOJIOTUHYECKHUE KPU3UCHI IPOLLIIOTO https://m.edsoo.ru/7f41cc74
CoBpeMEHHBIH 3KOJOTNYECKHiI 13uenens bubnnoreka [HOK
37
KPU3HC, €T0 OCOOCHHOCTH https://m.edsoo.ru/7f41cc74
CoBpeMeHHasl cucTemMa 13uenens
opranuuyeckoro mupa. OCHOBHbIE bubnuoreka [IOK
38
CHUCTEMaTUYECKHUE TPYIIIbI https://m.edsoo.ru/7f41cc74
OpPTraHU3MOB
O06o001IeHre ¥ cHCTeMaTH3aIs 13uenens
3HAHUM MO TeMaM "MUKpPO3BOJIOIHUS
39 U ee pe3ynbTathl”, "Makpo3BOIIONHS
u ee pe3ynbratel"/ KonTponbHas
pabota mo Teme "DBosrorus"
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE 14nenens Eubmorexa IIOK
p YK https://m.edsoo.ru/7f41cc74
Pa3Butue npexacrasnenuii o l4nenens bu6nmoreka [JOK
41
MPOUCXO0XKICHUN YEIOBEKA https://m.edsoo.ru/7f41cc74
MecTo yenoBeka B CUCTEME l4unenens
opranudeckoro mupa. JlaboparopHas
42 pabota «3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeI0BeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBYDKYIIHME CHITBI aHTPOIIOTEHE3a 15nenens Eubmorexa IIOK
ym P https://m.edsoo.ru/7f41cc74
CooTHoIIeHne OMOJIOTHNICCKUX U 15uenens
44 COLIMANIBHBIX (PAKTOPOB B : bubmorexa LIOK
p https://m.edsoo.ru/7f41cc74
aHTPOTIOTCHE3e
45 OCHOBHBIC CTaJIMM AHTPOTIOTEHE3a ISuenens bubmorexa LOK
P https://m.edsoo.ru/7f41cc74
46 [TaneoreHeTrKa M MaJeoOreHOMHKA 16nenens Eubmrorexa LOK

https://m.edsoo.ru/7f41cc74
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47

OBOJIIOIHS COBpPCMCHHOTI'O YCJIOBCKA

16ueneins

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

48

UYenoseueckue pacel. [IpakTruueckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJlanTanui 4eJIoBeKa

0.5

16nenens

49

Me)K,I[I/ICLII/IHJII/IHapHBIe MCTOABI
AHTPOIIOJIOTH

17uenens

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

50

3apoxaeHUE U pa3BUTHE FKOJIOTUU

17uenens

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

51

52

Mertoab! sxkonoruu. Jlabopatopras
pabota «/3yueHne METo10B
IKOJIOTMYECKUX UCCIICOBAHHI

3HadyeHne YKOJIOTMYECKUX SHAHUU I
yeJoBeKa

0.5

17uenens

18uenens

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

53

54

55

Okonorndyeckue GaKTopsl

Abunornueckue gakropsl. CBeT Kak
9KOJIOTUYECKUH PaKTOp.
JlaboparopHnast pabota «BrisiBieHue
MPUCTIOCOOTIEHUN OPTaHU3MOB K
BIIUSTHUIO CBETa»

Abuotnyeckue GpakTopsbl.
TeMreparypa Kak dKOJIOTHYECKUI
(dakTop. JlaboparopHas pabora
«BpisBrIEHHE TPUCTIOCOOICHU
OpPTaHU3MOB K BIUSHUIO
TEeMIIePaTypbI»

0.5

0.5

18uenens

18uenens

19uenens

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

56

Abuortnueckue Gpaxktopsl. BraxkHocTh
KaK 3KOJIOTUYECKHI paxTop.
JlaGopatopHnas pabora
«AHaTOMH4ecKue 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

0.5

19uenens

57

Cpenpl 0OuTaHuUs OPraHU3MOB

19uenens

bu6mmoreka [JOK
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58 buonorudeckune puTMbl 20nenens Eubmorexa LIOK
https://m.edsoo.ru/7f41cc74
20uenens bu6mmoreka [IOK
59 JKusnennie Gopubi opranusmos https://m.edsoo.ru/7f41cc74
20uenens bubnmoreka [JOK
60 bromieciue paxropr https://m.edsoo.ru/7f41cc74
3HavyeHre OMOTHYECKUX 21uenens
61 B3aUMOJICVCTBUI IJI CYIIECTBOBAHHUS g Bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OpPraHHU3MOB B cpejie 0OUTaHus
6 DKOJIOTUYECKUE XAPAKTEPUCTUKHI 21uenens bubnuorexa [JOK
MOIMYJISIAN https://m.edsoo.ru/7f41cc74
OcHOBHBIE TTOKA3ATENN MOMYISIIAN: 21uenens
63 YHCIIEHHOCTD, IIJIOTHOCTD Bz:&p:cmaﬂ : bubmorexa LIOK
’ ’ https://m.edsoo.ru/7f41cc74
Y TI0JIOBAs CTPYKTYpa
OcHOBHBIE TTOKA3aTENN MOMYISIIAN: 22uenens
64 POKIAEMOCTh, IPUPOCT TCI\?I/H pILCTa : bubmiorexa HOK
’ ’ ’ https://m.edsoo.ru/7f41cc74
CMEPTHOCTh, MUTPAITAN
65 DKojoruveckasi CTpykTypa 22uenens bubmmoreka [JOK
MOMYJISILIAN https://m.edsoo.ru/7f41cc74
66 JlnHaMuKa TOMYJISIIAA U €€ 22Henens bubnuoreka [IOK
peryusauus https://m.edsoo.ru/7f41cc74
67 Kpussie pocta yncieHHoctu 23uenens bubnuoteka [JOK
nonynsuuu. KpuBbie BBKHUBaHUS https://m.edsoo.ru/7f41cc74
DKoornyeckas HUIIA BUAA. 23uenens
JlaGopatopHnas pabora
68 . 0.5
«[IpucnocoOeHNs CeMSTH paCTCHHIA K
pacceneHuIo»
69 Bun kak cucreMa momyJIsiuii 23uenens bubmiorexa HOK
Y https://m.edsoo.ru/7f41cc74
70 3aKOHOMEPHOCTH TOBE/ICHUS U 24 nenens bubnmnorexa [JOK

MHUTp arui JKUBOTHBIX

https://m.edsoo.ru/7f41cc74
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71 Coo0111€CcTBO OpPraHU3MOB — 24uenens bubmuoreka [JOK
OHOILIEHO03 https://m.edsoo.ru/7f41cc74
72 DKOCHCTEMA KaK OTKPbBITas CUCTEMA 24uenens Bubmzorexa LIOK
p https://m.edsoo.ru/7f41cc74
73 KpyroBoport BemiecTB u moTok 25Henens bubmumoreka [IOK
SHEPrUU B SKOCUCTEME https://m.edsoo.ru/7f41cc74
74 OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI 25uenens Bubmzorexa LIOK
https://m.edsoo.ru/7f41cc74
75 DKOJIOTHYECKHE ITUPAMUIEI 25uenens bubmiorexa HOK
p a https://m.edsoo.ru/7f41cc74
26Henens bu6mmoreka [IOK
76 H3menenns coobmecTs — CyKIeCCHH https://m.edsoo.ru/7f41cc74
ITpupoHbBIE DKOCUCTEMBIL. 26Henens
77 QII()O(I))I/I(?TGMH 03€p U peK. DKOCUCTEMBI : bubmorexa LIOK
N ' https://m.edsoo.ru/7f41cc74
MOpei U OKCaHOB
IIpupo € DKOCHUCTEMEL 26nenme
78 QIE):(I:)I/I?;{GII);H : HI/I Tnféfm crernen B Brommozexa [IOK
YHAP, ’ ’ https://m.edso0.ru/7f41cc74
MyCTBIHb
79 AHTPOIIOreHHBIE YKOCHCTEMBI 21 nenens Bubumorexa [IOK
P https://m.edsoo.ru/7f41cc74
Ypboakocucremsl. [Ipaktudeckas 27 nenens
80 pabota «/3ydeHre U OTIMCaHNE 0.5
ypOOIKOCUCTEMBI»
3 27
| oo b " e 10
a https://m.edsoo.ru/7f41cc74
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHnu3Mbl BO3IENCTBUS 28 wenens
3arpsi3HEHUN pa3HBIX TUIIOB HA
82 Cy6Iz)pFaHI/I3MepHHOM OpraHU3MEHHOM bubmorexa [IOK
> ’ https://m.edsoo.ru/7f41cc74
MOMYJISIITAOHHOM U SKOCUCTEMHOM
YPOBHSX
83 buocdepa — olbmieruianerapHas 28nenens bubmiorexa HOK

https://m.edsoo.ru/7f41cc74
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00oJI04Ka 3emMiin

VYuenune B. U. Bepnaackoro o

28uenens

bubmuorexa [JOK

84 ounocdepe https://m.edsoo.ru/7f41cc74
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 29uenens bubnroreka [JOK
ounocdepsl https://m.edsoo.ru/7f41cc74
86 KpyroBopoTsl BeniecTs u 29uenens bubnmoreka [JOK
OMOTCOXMMHYCCKUE ITUKITBI https://m.edsoo.ru/7f41cc74
87 3oHanpHOCTH OHOChepsl. OCHOBHBIC 29uenens bubnmoreka [JOK
OHOMBI CyIIN https://m.edsoo.ru/7f41cc74
. 30 Henens bubmuoreka [JOK
88 ¥ CTOIHHBOCTS GHOCH P! https://m.edsoo.ru/7f41cc74
89 DKOJIOTUYECKHE KPU3HCHI M HX 30uenens bubmmoreka [JOK
MIPUYHHBI https://m.edsoo.ru/7f41cc74
. 30uenens bubmuoreka [JOK
90 BozneiicTBue uenoseka Ha 6uochepy https://m.edsoo.ru/7f41cc74
AHTpPOIIOr€HHOE BO3/IEHCTBUE HA 31luenens bubnnorexa [JOK
91 . .
PaCTUTENbHBIN U )KUBOTHBIM MU https://m.edsoo.ru/7f41cc74
3luenens bu6mmoreka [JOK
92 Oxpana mpHpozkI https://m.edsoo.ru/7f41cc74
OcCHOBHbIE IPUHIUIIBI YCTOHYUBOTO 31luenens bubnuoreka [IOK
93
Pa3BUTHS YEJIOBEYECTBA U IPUPOLBI https://m.edsoo.ru/7f41cc74
o | Do A o 10K
P https://m.edsoo.ru/7f41cc74
paszHooOpa3ust 3eMiau
O00011IeHE U CHCTEMATH3AIHUSA 32uenens
3HAHMUU IO TeMaM "DKOJIOTHS - HayKa
0 B3aMOOTHONICHHUSX OPTaHU3MOB
95 JPYT C APYroM U HaJIOPraHU3MEHHBIX

CHCTEM C OKpY’Karolen cpemon’,
"OpraHu3msl 1 cpefa oouranus'",
"IKONOTHS BUJIOB U TIOMYJISNA",
"DKOJIOTHs COOOIIECTB.
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96

97

98

99

100

101

OKOJIOTHYECKUE CUCTEMBI",
"buocdepa - rmodanpHas skocucTema"
/ KontponpHas paboTa o Teme
"Oxonorus"

O06o001IeHre U cucTeMaTH3aIus
3HAHUM 1O TeMme "DKOJIOTus - HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB JIPYT
C IPYrOM U HaJIOPraHU3MEHHBIX
CHCTEM C OKpYXKarolen cpeaon”

O06o01IeHre ¥ cHCTeMaTH3aIus
3HaHu# 1o Teme "OpranusMel U cpeaa
oburtanus"

O0001IeHNE U CUCTEMATH3AIUSA
3HAHUH 10 TeMe "DKOJOTHs BUAOB U
nomyJsius"

O00011IeHrE U CHCTEMATH3ALIHS
3HAHUH 110 TeMe "DKOJIOTHUS
COOOIIECTB. DKOJIOTNUYECKUE
CHCTEMBI"

O0001IeHre U CUCTEMAaTU3AIUS
3HaHuil o teme "buocdepa -
rio0anpHasa dKocucrema”

O06001eHne U cucTeMaTH3alus
3HAHMUU IO TeMaM "DKOJIOTHS - HayKa
0 B3aMMOOTHOMICHHUSX OPraHU3MOB
JPYT C IPYroM U HaJIOpraHu3MEHHBIX
CHCTEM C OKpY’Karolen cpeon’,
"Opranu3msl 1 cpefa ooutanus'",
"OKoyorus BUJI0B U NOMyIsuus',
"JKos0rUs COOOLIECTB.
ODKOIOTHYECKHE CUCTEMBI",
"buocdepa - rmobdanpHas skocucTema"
/ KorTponpHas paboTa o Teme

32"enens

33uenens

33uenens

33uenens

34uenens

34uenens




"Oxkonorusa"

Posib 6MOTOTHH B COBPEMEHHOM
o01ecTBe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102

7.5

34uenens




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pPa3BHTHE
Oouosnoruu; (QyHKIMOHAILHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs
KU3HCHHBIX 3a/1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMUHOB U
MOHATHM: KHU3HB, KIIETKA, OpraHu3M; MeTaboin3M (0OMEH BELIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEHPOIYKIIHS),
HAaCJEACTBEHHOCTh, I3MEHUYHUBOCTD, POCT U Pa3BUTHE

YMenue uznaratb OMOJIOrHYECKHUEe TeOpUr (KJIETOYHAsi, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yuyeHust (0 IEHTpax MHOrooOpa3vs M MPOUCXOXKIECHUS KYJIbTYPHBIX
pactenuii H.I. BaBuiosa), onpenensTe rpaHUIlbl UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofieHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
opraHu3amnusi M TPOBEICHHE OHOJOTMYECKOr0  JIKCIICPUMEHTA,
BBIIBHKEHHE  THIIOTE3bI; BBISIBICHUE  3aBUCUMOCTH  MEXKIY
WCCTIEAYyeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYUYEHHBIX PE3YNIbTATOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUHM MOJTYYEHHBIX PE3YIIHTATOB)

VYMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
MPOKApUOT M  OJYKAPHUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEHIECTB U
MpeBpallleHls] PHEPruu B KJeTKe, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEpPreTH4eckoro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, WHAMBHAYAIbHOTO  Pa3BUTHUSA
opranusma (OHTOr'€He3)

YMeHue TpUMEHSTh TONy4YeHHBbIE 3HaHWS NI OOBSICHEHUS
OMOJOrMYECKHUX MPOILIECCOB U SIBJICHUM, IS MPUHATHS MPAKTHUYECKUX
peleHHii B MOBCeTHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOILIUX JIFOJIEH, COOIIIOIEHUSI HOPM
IPaMOTHOTO TIOBEJIEHUS B  OKPYKAIOLIEH MNPUPOAHOM  Cpenc;
MMOHUMaHHe HE00X0IUMOCTH UCIIOJIb30BaHUS JIOCTHKEHU I
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Uil PalMOHAIBHOTO
MIPUPOIONOIB30BaAHUS

YMeHue pemiath 3J€MEHTapHble T€HETUYECKHE 3ajlayd Ha MOHO- U
TUTUOPHUIIHOE CKpPEUIMBAaHUE, CLEIUICHHOE HACJIEIOBAHHE, COCTABIISTH
CXeMbl ~ MOHOTHOPHMJIHOTO  CKpCIIMBaHUS i1 TPEJCKa3aHus
HACJIEIOBAHUS [IPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJHATH JIADOpPATOpHBIE M TPAKTHYECKUe paboThl,
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coOmroiaTh TpaBuWjia TpU padboTe ¢ y4eOHBIM H JTAOOpPATOPHBIM
o0opymoBaHueM

YMeHHe KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATh MH(OPMAIIIO
OMOJIOTNYECKOT0 COZIEpKaHMs, BKIIOYAIOLIYIO IICEBJOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMM, HayyHO-TIONYJIsIpHBIE MaTepUabl);
TUYECKHE AaclEeKThl COBPEMEHHBIX HCCIElI0BaHUM B Ouosorumy,
MeULHE, OMOTEXHOJIOTHH

YMeHue co3zaBaTh COOCTBEHHBIC TMCHbMEHHBIE U YCTHBIE COOOIEHUS,

000011ast OMOJOTUUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
I'PaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

11 KIIACC

Kona
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 06pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
ouosornu; (PyHKIIMOHAIILHOW TPAMOTHOCTH YeJIOBEKa ISl pelIeHUs
KU3HEHHBIX 3aj1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB W
MOHATHI: BUJ, MOMYJSIMS, TeHO(DOHA, IBOIIOLHUSA, ABIKYIINE CHUITBI

(dbakTopsr) HBOJTIOIIUH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE, 9KOJIOTHYECKHE (bakTopsl, HKOCHCTEMA,
MNpOAYUCHTEI, KOHCYMCHTHI, PEAYLUCHTHI, nenn IIMTaHUsA,

9KOJIOTHYECKasl MMpamuia, OMoreoeHos3, buocdepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOLMOHHAA Teopus Y.
JapBuHa,  CcHHTeTHMYecKass TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsimieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u myreit sBomonuu A.H. CeBepiiosa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpeaensaTb TpaHULBI  HUX
MIPUMEHUMOCTH K >KMBBIM CHCTEMaM

YMeHune BIageTh METOJaMH HAyYHOTO TIIO3HAaHUS B OHOJOTUH
(HaOnrofieHWe M OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHu3amnysi ¢ TPOBEICHHE OMOJOTHMYECKOTO0  OKCICPUMEHTA,
BBIIBHJKEHHE  THIIOTE3BI; BBISIBICHUE  3aBUCUMOCTH  MEXIY
WCCTIEAYyeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYyUYEHHBIX PE3YJIbTAaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpU M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJTYYEHHBIX PE3YIHTATOB)

VYmMmenne BBIIACISATH CYIICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJIOTUYECKNX OOBEKTOB: BHJOB, MOMYJSIUH, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCONEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIE/ICTBEHHOM U3MEHYUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAKTOpPOB Ha OpraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B IKOCUCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U
OMOTreOXMMHYECKUX IIMKJIOB B Onochepe

VYmenue IMPUMCHATH IIOJIYYCHHBIC 3HaHHUA JJIA 00BACHEHHUS




OMOJIOTMYECKHX TPOLIECCOB M SBICHHUM, JJIS NPUHITUS MPAKTHYECKUX
pelIeHHi B MOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€30macHOCTH
CBOETO 3JI0POBBS M 3/I0POBbS OKPY)KAIOIINX JIFO/ICH, COOMIOAEHUS HOPM
rpaMOTHOIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
MOHUMAaHUe HEOOXOMMOCTH UCTIOJIb30BAHUS JOCTHKCHUH
COBPEMEHHOM OMOJIOTHH JIJISl PAMOHAILHOTO IPUPOIOTIONIE30BAHUS

YMeHue pematb 3JeMEHTapHbIe OMOJOTHYECKHE 33a/a4H, COCTABIIATH
CXEMBbI MIepeHOoca BEIIECTB U SHEPTUU B 3KocHcTeMax (LN MUTaHUs)

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W  NPAaKTHYECKHE paboTHl,
cobmonate mnpaBwia npu pabore ¢ ydyeOHBIM M Ja0OpaTOPHBIM
obopyoBaHUEM

10

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 COMEpKaHMs, BKIIOYAIOLIYIO TICEBIOHAYyYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, HayyHO-IONYJIsIpHBIE MaTepHalbl);
paccMaTpuBaTh rino0anbHbIE 9KOJIOTMYECKUE po0IIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIMIO

YMeHue co3naBaTh COOCTBEHHBIE TMCHMEHHBIE M YCTHBIE COOOIICHMUS,

0000111251 6MOJIOrHYECKY0 UH(POPMAIIHIO U3 HECKOJIBKUX MCTOUYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapat OMOJIOTHH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

buonorusa xax HayKa

11

1.2

2.1

2.2

buonorus — wmayka o xwuBoil mnpupone. Ponp Ouonorun B popmMHpOBaHUHU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOIOTUYECKUX HAYK

Metoabl MO3HAHHS KUBOW HPUPOABI (HAOIIOJCHUE, SKCIIEPUMEHT, OIMCAHHE,
u3MepeHue, Kiaccuukaius, MOJEIUpPOBaHHE, CTAaTUCTHYEcKas oO0padoTka
JTAHHBIX )

JKuBbie cucTeMbl M X OpraHu3anus

JKupbie cuctembl (OMOCHUCTEMBI) Kak IpeaMeT u3ydeHus Oumosioruu. CBOWCTBa
OMOCUCTEM H UX pa3HOOOpa3ue

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIIETOYHBIH,
OpraHU3MEHHBIN, MOMYISUOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIi

XHUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMHYECKUHA COCTaB KIETKU. XUMHYECKHUE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHThl. Boma wu  MuHepanbHble BemecrBa. @OYHKIMU BOAbI U
MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OagaHca

3.2

3.3

3.4

3.5

3.6

3.7

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHUCIOTBL — MOHOMEpBI OEJIKOB.
He3amenumble M 3aMEHHMbBIE AaMHMHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpbl O€lIKOBOI MOJIEKyJbl (IIEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYecKue cBoiicTBa OenkoB. buonmormyeckue
GbyHKIIN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTinums
(epMEHTOB OT HEOPTraHUUYECKUX KaTaIu3aToOpOB

VYraeBoasl: MOHOCaxapuabl (IJII0K03a, pubo3a U Ae30Kcupubo3a), Aucaxapubl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmas, TJIUKOTEH, IEJUTI0I03a).
buonoruyeckne GyHKIUHU YIIE€BOIOB.

Jlununael:  TpUrAMLEpuAbl,  crepounsl,  Qochomunuasl. 'mapopuibHO-
rusipodoOHbIe cBOMCTBAa. buonornueckue ¢yHkuu aunuaoB. CpaBHEHHE
YTJI€BO/IOB, OEJIKOB M JIUMUIOB KaK HICTOYHUKOB SHEPTUU

Hyxnennoseie kucnotsl: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:
CTpoeHHEe U HYHKIIUU

[uTosorus — Hayka o kierke. Kierounas teopusi. MeToapl H3y4eHuUs KIETOK

Kretka kak menmoctHas xuBas cucreMa. OONIue NMPU3HAKKM KIIETOK: 3aMKHYTas
HapyxHass mMemOpana, monekynsl JJHK kak reHermueckuii ammapar, cucTema
cuHTe3a OeJKa

Tunsl kIeToK: ykapruoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuoTHuecko  kimerku. Kiierounas crtenka Oakrtepuil. CrpoeHue
AYKApPUOTUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MUBOTHOW M
I'pUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkuuu. [{utonnasma u eé
opraHonsipl. OJHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapat I'onbmxu, au3ocombl. IlomyaBTOHOMHBIE OpraHOMABI KIIETKH:
MHUTOXOHJpUH, IuacTubl. [IporcxoxaeHne MHUTOXOHAPMA M ImacTUA. Bupisl




3.9

wiactu. HememOpaHHbIE OpraHoOMIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LIEHTP,
PECHUYKH, KI'yTUKUA. DYHKIIMKY OPraHOUI0B KJIETKU. BKiroueHus

Snpo — perynsTopHblii neHTp kieTkd. CTpoeHue sizpa: siaepHas 000J0dYKa,
KapUoILIa3Ma, XpPOMATHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIIECCTB B KJIICTKEC

H(PI?)HCI[CSITGJ'IBHOCTB KIICTKHU

4.1

4.2

4.3

OOmeH BemiecTB, WM METAa00JM3M. AcCUMMIISALNS (TUTACTUYECKH OOMEH) |
TUCCUMIJISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €AMHOIO Ipoliecca
MeTabosm3ma. Tumpl oOMeHa BEeeCTB: aBTOTPOMHBIA M reTepoTpodHbIid. Pob
(hepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KIETKE

dotocunTte3. CBeroBast U TeMHOBasi (a3bl porocuHTe3a. Peakiun hoTtocuHTe3Aa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH Ha 3eMiie.
Bnusiaue ycnmoBwii cpenbl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIICHUS €rO
IIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3HpymIlue OakTepuu. 3HAYEHHE XEMOCHHTe3a [
KU3HH Ha 3emMIie

DHepreTuyeckuii oOMeH B KJeTKe. PaciierieHne BeIIeCTB, BBIJICICHUE W
aKKyMYyJIMDOBaHHME OJHEPrUM B KIETKE. OTambl HSHEPreTHUYEeCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucimoponHoe okucieHue, WM KIETOYHOE
npixanue. DPGEeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa

4.4

4.5

5.1

5.2

Peakiiun marpuyHoro cunTe3a. ['enernueckas uadopmarus u JJHK. Peanuzamms
reHeTnyeckol uHpopmanuu B kieTke. ['eHeTHMuecKuit KOJ U €ero CBOMCTBA.
Tpanckpunuus — marpuunslii cuHte3 PHK. Tpancnsmus — O6uocunTe3 Oenka.
Koaupoanue amunokuciot. Poib pubocoM B OMocuHTE3€ Oenka

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeiTus Bupycos (/.U.
WBaHoBckuit). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodaru. bonesnu pacreHuil, *KUBOTHBIX W YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3dyaurtens CIIN/da.
[Tpodunaktrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIMA

PasMHOKEeHME 1 HHIMBUYAIbHOE PA3BUTHE OPraHU3MOB

Knerounslif 1MKJI, WIM SKU3HEHHBIH LUK KiIeTku. MHTepdaza U MUTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cunreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBII Habop — KapHOTHII.
JlunouHBIH W TAIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBHL.  XPOMAaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAIBHOIO  Pa3BUTHS
OpPraHHU3MOB.

Henenne knetkn — wmuto3. Craaum murosa. Ilpouneccel, mpoucxonsuiye Ha
pa3HbIX CTAAUSIX MUTO3a. buonoruueckuii cMbIc MUTO3a

@opmBl pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe W mosnoBoe. Buasl Oecrmonoro
pasMHOXEHHUsS: JeJIeHHe HaJBOe, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTHBHOE pa3MHOKEHHE. HckyccTBeHHOE
KJIOHHPOBAHHE OPraHU3MOB, €TI0 3HAUEHHUE IS CEJIEKIIUU

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIONOTO.

Meiio3. Craguu Meiio3za. Ilpouecchl, TPOUCXOIAIIME HA CTaausIX Menosa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U
3Ha4YCHHE MeHo3a

5.4

I'amerorenes — mpouecc 00pa3zoBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [losoBbIe
Kelle3bl: CeMEHHUKH U SsuYHUKU. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX KIETOK —




5.5

rameT (CrepMaTo30oul, SUIEKIETKa) — crepMaTorene3 u ooreHe3. OCoOEHHOCTH
CTPOCHUS SIMIEKIETOK U criepMaTo3onaoB. OmnogorBopenue. [laprenorenes

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
apobiieHue, ractpyisaius, opraHoreres. IlocramOpuonanbHoe pazBute. TuIb
NOCTAMOPHOHAIBHOIO PA3BUTHA: IpsIMOE, HENpsMoe (JIMYMHO4YHOe). BiusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHU,
CTaJ1H Pa3BUTHS

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTraHU3MOB

6.1

[Ipeamer u 3agauu reHetuku. Vcropus pa3Butus reHeTUKU. Bkiaa poccuiickux
U 3apyOexHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. METoIbl T'e€HETUKU
(rubpugONOTUYECKUiA, LHUTOT€HETUYECKUH, MOJICKYJISIPHO-T€HETUYECKHIA ).
OcHOBHBIE TEHETHYECKHUE MOHATUA. | eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
cXemax CKpellMBaHUi

6.2

3aKOHOMEPHOCTH HACJIEIOBaHMs MPHU3HAKOB, yCTaHOBIeHHbIe [. Menaenem.
MoHOTHOpPUIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPHIIOB IEPBOTO
nokoneHusi. [lpaBuio goMuHHMpOBaHMs. 3aKOH pacCIICIJICHHS MPU3HAKOB.
I'unore3a unctoThl rameT. [10JIHOE U HETOJIHOE JOMUHHPOBAHUE.

JluruOpuHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJICOBAHHS TIPHU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUS. AHAIM3UPYIOIICEe
CKpemuBaHue.  lVcmonp30BaHWE — aHATU3UPYIOMIETO  CKPCIIWBAHUS — JUIA
oTpesieNieHUs] TeHOTHIIa 0CO0U

6.3

CueruieHHoe HacieqoBaHue mpusHakoB. Pab6ora T. MopraHna mo cuerjieHHOMY
HACJIEOBaHUIO TIeHOB. HapymieHwe CrHEIUIEHMs TE€HOB B pe3yJIbTare
KPOCCUHIOBEpa. XPOMOCOMHasi TEOpHs HACIEACTBEHHOCTU. I'eHeTHueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TeTeporaMmeTHsle OpraHusMsl. HacimenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHUMBOCTH: HEHACIEICTBEHHAs M HaCJIeACTBEHHAas.
Ponme cpenpl B HEHACIENCTBEHHOW  W3MEHUMBOCTH.  XapaKTEpHUCTUKA
MOJU(DHUKAIIMOHHON W3MEHYHBOCTH. BapuanmoHHBIH psag W BapHallMOHHAs
kpuBasg. Hopma peakumm mnpusHaka. KoimuecTBeHHbIE W KayeCTBEHHBIE
MPU3HAKU U UX HOpMa peaknuu. CBolicTBa MOIU(DUKAIIMOHHOW U3MEHUYNBOCTH

6.5

6.6

HacnenctBeHHas, WiIM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOWHaATHBHas
M3MEHYUBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHas W3MEH4MBOCTh. Kiaccupukamus MyTamui:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMPUYMHBI MyTaluil. MyTareHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.
Basuiiosa

I'eneruka uyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOABI TE€HETHUKHU
4eJI0BEKa: reHealoOTHYeCKHI, OJIM3HEIOBBIH, IIUTOreHETUYECKHI,
OMOXWMHUUYECKHUM, MOJCKYJIIpHO-TeHeTHUYeCKU. COBpeMEHHOE OIpeACIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
rnmomompio I1I[P-ananu3a. HacnencrBeHHble 3a0oijieBaHUS 4YeIOBEKa: T'CHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEapacoioKeHHOCThIO, XPOMOCOMHBIE
oone3an. CoMaTWyecknue M TEHEpaTHBHBIE MyTamuu. [IpuHIUIIBI 310pOBOTO




o0pa3a JKU3HHU, [HWArHOCTUKH, NPOQWIAKTUKA U JIEUYCHHS TIEHETUYECKHX
Oone3nell. MeMKO-TeHeTHYeCKOe KOHCYIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON
T'eHETHKH B IIPEIOTBPAILEHUH U JICYEHUU T'eHEeTUYECKHUX 3a00JIeBaHMI yesloBeka

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

7.2

7.3

Cenexuus Kak Hayka M IpoLecC. 3apOKICHUE CEJICKUUU M JTOMECTHKaLUS.
Yuyenne H.M. BaBuioBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO0Opa3us
KyJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOKIACHHS TOMAIIHUX >KUBOTHBIX. Copr,
1I0pPOJa, IITaMM

CoBpeMeHHbIE METOJbI CeNIeKUMU. MaccoBbIi M MHIWBUAYAJIbHBIA OTOOPHI B
CCJIEKIIMM PACTeHHUH M KUBOTHBIX. OILlEHKa JKcTepbepa. biM3koponcTBeHHOE
cKpeuBaHue — MHOpuAMHT. Yuctas nuuus. CKpemuBaHUE YHCTHIX JIMHHU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIHHT.
Otnanénnas ruOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
[IOJIyYE€HUE TIOJUIUIONAOB. JIOCTHIKEHHUS CEJNEKIUM PACTEHHUM, >XMBOTHBIX U
MHKPOOPTraHU3MOB

buorexHonorust kak oTpaciab IPOU3BOJCTBA. ['€HHas WHXKeHepus. OTarlbl
co3nanusa pekomOuHanTHOW JIHK u Ttpancrennsix opranusmoB. Kierounas
uHxeHepus.  Kinerounele  KynbTypbl. MUKpPOKIOHAJIbHOE  Pa3MHOXKEHUE
pactenuii. KioHupoBaHME BBICOKOIPOIYKTUBHBIX  CEIbCKOXO035HCTBEHHBIX
OpraHu3MOB. OJKOJOTHUYeCKHe U 3Tudeckue mpobdinembl. MO — renernyecku
MOJIU(UIIMPOBAHHBIC OPTAHU3MBI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

1

DBOJIOLMOHHAS OUOIOTHS

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBoimouud.  [laneoHTonoruyeckue:  MOCIENOBATEIBHOCTD
MOSIBJICHUs] BHMJIOB B IAJIEOHTOJIOTMYECKON JIETONUCH, NepeXoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo u paznuuve GayH U (paop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsl SMOPHOHOB PA3HBIX BHUJIOB
II0O3BOHOYHBbIX. CpaBHI/ITCJ'II)HO-aHaTOMI/ILIeCKI/ICI T'OMOJIOTUYHBIC, aHaAJIOTUYHBIC,
pPYAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTHM H OCHOBHBIX MeTa00INUECKUX HYTCfI Y BCEX
OpPraHHU3MOB

1.2

13

14

OBomounonHass  teopust Y.  [lapBuna. IlpeamochuikM  BO3HHMKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHJIBI 3BOJIIOLMHM BUIOB 1o JlapBuHY (M30BITOUYHOE
pa3sMHOXEHHE TP OTPAHUYEHHOCTH PECYpPCOB, HEOIpeaenéHHass U3MEHIMBOCTD,
60pn0a 3a cylecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckass teopust »HBomonuu (CTD) M OCHOBHBIE €€ TMOJOXKEHUS.
MuxkposBomtorus. [Tomynsmus kak eIMHAIa BUAA U SBOTIONNAN

JiBuwxymue cuibl ((GakTopbl) SBOJIIOLMHM BUIOB B Mpupoje. MyTanuoHHBIN
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llomymsiiiMoHHBIE BOJNHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasisitonuii Gaxtop
sBOMIOLNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. IIpumepsl
MPUCTIOCOOTICHUN Y OpraHu3MOoB. ApoMOp(O3bI U UANOAIANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHOBHBIC (DOPMBI BUI000PA30BAHUS:
reorpaguueckoe, 3K0JIOrHIECKOe

1.5

MakposBomronust.  Popmbl  IBONIONMHU:  (MIETHYECKAasi, AMBEPreHTHasd,




KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BoIONNN

Bo3uuknoBeHne u Pa3BUTHC )KU3HU Ha 3emie

2.1

JloHayuyHble TIPEACTABJIECHUS O 3apOKICHUU JKU3HU. HayuyHbple TIUIOTE3BI
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: aOuoreHe3 W MaHCIEepMHS. XUMUYECKas
3BOJIOLHUSA. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Havanpubie sTambl Ouosiormueckoit sBomonuu. ['mnoresa PHK-mupa. IlepBeie
KJIETKU U UX 3BOIIOLKA. POPMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPIaHU3MOB

2.2

Pazputne xu3Hum Ha 3emisie mo spaMm W nepuonaM. Karapxei. Apxeickas u
nporepo3oiickas dpel. l[laneo3oiickass spa u €€ NepUOabl: KEeMOPUNCKUM,
OPJIOBUKCKUW, CHUJIYPUNCKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iickas 3pa u €€ IepuoIbl: TPUACOBBIN, OPCKHM, MEJIOBOM.

Kalinozoiickass »9pa u e€ mepuoibl: MAJCOrCHOBBIA,  HEOICHOBBIH,
aHTPONOreHOBbIM. XapaKTepUCTUKa KJIMMAaTra M TIE0JIOTUYECKUX IPOLIECCOB.
OcCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHUH H KUBOTHBIX. [losiBIEeHWE, paciBeT M BBIMHUPAHHE TPYII KUBBIX
OpPraHHU3MOB

2.3

2.4

2.5

Cucrema OpraHu4eCKoro Mupa KaK OTpPa)XCHHUC OBOJIIOLMH. OCHOBHEIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

OBonronus 4eaoBeKa. AHTPOIIOJIOTHs KaK Hayka. Pa3BuThe IpencTaBlIeHHH O
MIPOUCXOXACHUN uelloBeKa. Meroabl M3ydyeHHs aHTponoreHesa. CxoacrBa u
pa3auuus YeJIOBEKA U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.
JBmxymue cuisbl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3SMEHUUBOCTh U
ecTeCTBEHHbII 0TOOp. OOlIecTBeHHBIH 00pa3 »U3HU, HU3TOTOBIEHHE OpPYIUM
TpyJa, MbIIIIJIEHUE, PEUb

OcHOBHbIE CTaAMM U BETBHU JBOJIOLMU YEIOBEKA: aBCTPAJIONMHUTEKH, YeraoBek
ymensiid, Yenoexk mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pazymHblii. Haxonku nckomaembIX OCTaHKOB, BPEMs CYIIECTBOBaHUS, 00JIaCTh
pacrpocTpaHeHHsl, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HHU, OpYAus

2.6

3.1

3.2

YenoBeueckue pacsl. OCHOBHBIE OOJIBIIME pachl: €BpONeoHIHas (eBpazuiickas),
HErpO-aBCTPaJION IHAS (9KBaTOpHAaIbHASA), MOHTOJIOUAHAS (a3marcko-
amepHuKaHckast). YepTbl MPHUCIIOCOOICHHOCTH NPEJICTABUTENIEH YEIOBEUECKUX pac
K yCIIOBUSIM cyliecTBoBaHMs. EquHcTBO yenoBeueckux pac. Kputuka pacusma
OpranusMbl U OKpYKarolasi cpeia

DKoJorusl Kak Hayka. 3aJaud U pasfesbl SKOJIOTHH. MeTOoJbl IKOJIOTHYECKUX
UCCIIeIOBaHUM. DKoIornyeckoe MupoBo33peHue. Cpenibl 0OUTaHHUsI OpPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3/AYIIIHAsI, IOYBEHHAsl, BHYTPUOPraHU3MEHHAas
Okonorndyeckue  ¢aktopsl. Knaccupukanuss — 9KOIOrH4eckux  (pakTopos:

abuoTuyeckre, OMOTHYECKHME M aHTpomoreHHble. JlelcTBHE HKOJIOTMYECKUX
(akTOpPOB HA OPraHU3MbI

3.3

AbGunornueckue (pakTopel: CBET, TEMIIEparypa, BIAKHOCTh. DOTONEPHOAM3M.
[IpucnocoOnenust oOpraHU3MOB K  JIEHCTBUIO aOMOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMsl

3.4

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIHS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIU3M, HEUTpanu3M. 3Ha4eHHEe  OUOTHYECKUX
B3aMMO/JICHCTBUI 1715 CYIIECTBOBAHHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTEPHUCTHUKNU MOMYJIAINH. OcCHOBHBIE IIOKa3aTeiin
HnomyJjdanuu: 4YUCICHHOCTb, INNIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IPUPOCT,




Murpanus. JluHaMyuKa YUCIIEHHOCTH MOMYJISILIUY U €€ peryssius

COO6H_I€CTB8, N 3KOJIOTHYECKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunabl-momuHantel. CBS3U B
onoleHo3e

4.2

Okonoruyeckue cucreMbl (3kocuctembl). [lomatHe 00 oJKocucteme W
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (numeBble) YPOBHH 5SKOCHUCTeMBL. I[lumieBble Iemu u CeTH.
OCHOBHBIE TOKa3aTeIM AKOCHUCTEMBI: OHoMacca, MPOMYKIHsA. DKOJOTMYECKHE
NUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:
YCTOMYMBOCTB, caMoperyiisinus, pazsutue. Cykueccus

4.3

4.4

[Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOWHOTO WITU
IMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTeHHBIE 9KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKocHCTEMBI.
Bronornveckoe n X031HCTBEHHOE 3HAYCHHUE arpOdIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue
OHMOJIOTMYECKOT0 Pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Omocdepe. ['panunsl, coctaB U CTPyKTypa
ounoctepsl. XKuBoe BemectBo u ero pynaknuu. OcobeHHOCTH OMOCHEpPH Kak
ro0anpHOM AKOCcHCTeMbl. JlMHaAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBsI3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXUMHUYECKUE ITUKIBI JJIEMEHTOB
(yraepona, a3ota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBo B Ouoctepe 3emian. AHTpONOTeHHbIE M3MEHEHUs B Ouocdepe.
['oGanbHBIE SIKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YINpaBJIEHUS TNPUPOJHBIMH  pecypcaMu U HX
ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI

ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHHUSA K PE3YJIbTATAM
OCBOEHHSI OCHOBHOH OBPA3OBATEJIBHOM ITPOTPAMMBI CPEJIHETO
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMSA K NMPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepseMoro OCHOBHOM 00pa30BaTEJIbHON POrpaMMbl CPeAHEro 0011ero
TpeOoBaHus o0pa3oBaHusi

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOW KapTUHBI MUPA, B IIO3HAHUU 3aKOHOB MPUPOABI U
PEIICHUHN KU3HCHHO BAXXHBIX COIMHAJIBHO-3TUYCCKHUX, DKOHOMUYCCKUX,
AKOJIOTHUECKUX TIPOOJIEM YeTIOBEUECTBa, a TAKXKE B PEIICHUH BOIPOCOB
panroOHaJIBbHOI'0 IPpHUPOAOIIOJIb30BaAHUA, B (i)OpMHpOBaHI/II/I IIEHHOCTHOI'O
OTHONICHUS K TPUPOJE, OOIIECTBY, YEIOBEKY; O BKIIaJe POCCUUCKUX U
3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Bnagenne cucremoii 3HaHWUM 00 OCHOBHBIX METOJaX HAYYHOTO
TTO3HAHMS, UCIIOJIB3YEMBIX B OHOJIOTMYECKUX HCCIICIOBAHMSIX KUBBIX
OOBEKTOB ¥ OJKOCHUCTEM (ONMHUCaHWe, W3MEpEHUe, IMPOBEICHUE
HaOI0JIeHNH); CrMocoO0aMH BBISBJICHHUS M OICHKH aHTPOIOTEHHBIX
W3MEHEHUH B IPUPOJIE.

YMeHHE BBIIBUTATh THIOTE3bI, MPOBEPATh MX 3KCHEPHUMEHTATHHBIMU




cpeactBaMu, (GOpMyJIHMpys IL€ldb HCCIEAOBaHUS, aHAIU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTaThl U J1€]1aTh BBIBOJIBI.

BbisiBneHME 3aBUCMMOCTHM  MEXKIY HCCIELYyEMBIMU BEIMYMHAMY,
00BSICHEHUE TOTYYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE BHIBOJIOB C
HCIIOJIb30BAHNEM Hay4YHBIX IIOHATUMN, TEOPUH U 3aKOHOB

YMeHue BIaJeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraloIIue OWOJIOTMYECKUE TEPMHUHBI WM TIOHSTHUS
(KM3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BH[, MOMYJSIMS, SKOCHCTEMa,
Ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OUONOIMMEPBI, JUCKPETHOCTh, CaMOpPEryJIsLus,
CaMOBOCIIPOU3BEICHUE, HACJICZICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE);

Ouosjoruuyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHuTeTa [I.
Opnux, U.1. MeunnkoBa, XpoOMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apozasimieBoro cxonactsa K. bapa, sBomtounoHHas
teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS OHBOJIIOLUU, TEOPHUs
antponioreHe3a Y. [lapeuna; Teopusi 6uoreorneHo3a B.H. CykauéBa;
yuenue H.W. BaBuioBa o neHTtpax MHOrooopasus U MPOUCXOKACHUS
KylIbTYpHbIX pacTeHuid, ydyenune A.H. CesepuoBa 0 nyrix H
HaIpaBJICHUSX 3BOJIOIUH, yaeHue B.W. BepHanckoro — o 6mocdepe);
3aKOHBI (€IUHOO0OPa3Hsi TOTOMKOB MEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTMYECKHX PSJOB B HACJIEICTBEHHOMN
n3MeHunBocty H.M. Basunosa; renermueckoro pasHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ounorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

npaBmwia (MuauMmyma FO. Jlubuxa, SKOIOrHYecKOd MUpaMUAbl YHCe,
O1OMAacChl U DHEPTUH);

runote3bl (koarepBatHoit A.M. Omapuna, mepBuuHOrO OyiboHa JIK.
XonpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

VYMmenune peiiaTb IMOHWCKOBBIC OuoJOruuYecKue 3aga4u, BbIABIATH
NPUINHHO-CJIICACTBCHHLIC CBA3HU MCKOAY HCCIICAYyCMbIMU
OHOJIOrMYECKUMHU 06’I)CKTaMI/I, mpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MOJTYUCHHBIX PE3YJILTATOB,
COCTaBJIATh I'CHOTHIIMYCCKHUE CXEMbl CKPCHIMBAHHA JIA PAa3HBIX THUIIOB
HaCJICAOBAHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXCMBI IICPCHOCA
BCHICCTB U DHEPI'MU B OKOCUCTEMAX (uerm IHUTaHUA, ITMIICBBIC CeTI/I)

YMeHue yCTaHaBIMBATh B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEeMaMH OPraHOB y pACTEHHH, JKUBOTHBIX U YENOBEKAa; MEXIY
JTariaMu OOMEHa BEUIECTB; ATallaMU KJIIETOYHOTO IHMKIIA M YKU3HEHHBIX
IUKJIOB OpPraHU3MOB; dTallaMU 3M6pI/IOHaJIBHOFO Pa3sBUTHA,; TCHOTHUIIOM
u ¢eHorunoMm, ¢eHotunoM ©  (aKTopaMu Cpeabl  OOWTaHUS,
nponeccamu 3BOJIFOIIUH,; ABWKYIIUMUA cujiaMu AHTPOIIOTCHE3a,
KOMIIOHEHTAMHU DPA3JIMYHBIX DKOCHUCTEM W MPHUCHOCOOICHUSIMH K HUM
OpPTraHHU3MOB

YMenue BBIACIIATh CYIICCTBCHHBIC TPU3HAKHU




CTPOCHHS BUPYCOB, KJIETOK IPOKAPHOT M 3YKAPHOT; OJHOKIECTOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BU/IOB, 6HOF€OHCHO3OB, 3KOCHUCTEM U
Oouoctepbl; CTpPOEHHS OpPraHOB M CHUCTEM OpraHOB pacTCHHH,
KUBOTHBIX, YEJIOBEKA; MPOLECCOB KU3HEACATEIbHOCTH, MTPOTEKAIOIINX
B OpraHM3Max pacTEeHHWH, >KUBOTHBIX U YEJIOBEKa; OMOIOTHYECKUX
mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpPMAUM U
IPEBpPAIICHHs SHEPTUH, OPOXKEHHUS, aBTOTPOGHOTO M TreTepoTPO(HOrO
TUTIOB MHTaHUs, (OTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, Meio3a,
raMeToreHesa, HSMOpHOreHe3a, IOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBHS TEHOB, TETEpPO3NcCa; MAEHCTBHH HCKYCCTBEHHOTO
oTOopa, CTaOMJIM3UPYIOLIErO,  JBIDKYHIETO M Pa3pbIBAIOILETO
€CTECTBEHHOT0 O0TOOpa; a/UIONAaTPUYECKOTO0 M CHMIIATPHYECKOTO
BI/IIIOO6pa3OBaHI/I$[; BJIMAHUSA ABWKYIIUX CHUJI 3BOJIIOLIMM Ha FGHO(bOHIl
MOIYJISIIUY; TPUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOHMTaHHA,
qcpeaoBaHus HaHpaBJ’IeHI/If/'I OBOJJIIOLIMH, KPYroBopoTa BCIICCTB H
MIOTOKA PHEPTHH B SKOCHCTEMaX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE INPU3HAKU
BUPYCOB, KJETOK M[POKApUOT M DYKApUOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIIEHO30B M JKOCUCTEM;
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (poTocHHTE3a, IMJIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
pa3sMHOXEHHUs, UHIUBHUYyalbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
00pBOBI 32 CyIIECTBOBaHUE, €CTECTBEHHOTO0 0TOOPa, BU1000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX W3MEHEHHI B DKOCHCTEMaX
CBOEH MECTHOCTH, KPYrOoBOpOTa BEILECTB M MPEBPALICHUS SHEPIUU B
ouochepe

VYmenue WCTIOJIh30BaTh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
pPoACTBa OPraHU3MOB PA3HBIX CUCTEMATUUYCCKUX TI'PYIII;, B3aUMOCBA3U
OpPraHu3MOB U cpelbl OOWTAHMSA; EIUMHCTBA YEJIOBEYECKUX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U
94eJI0BEYECTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMALUIO OHUOIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
WCCIeIOBaHU B~ OWoNorMHM,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmarpuBath rJ100anbHbIe IKOJIOTUYECKHE POOJIEMBI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UIUIO




INIEPEYEHb JJIEMEHTOB COIEPKXAHUSA, INPOBEPAEMbBIX HA EIDQ IIO
BHNOJIOI'NA

Koxa
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COJAePKAHUS
buosorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYECHHUE

CoBpemeHHass OHWOJOTHST — KOMILJIGKCHAsE Hayka. bBHOJOrMYecKkwe HaykKd U
u3ydaemble MMU TpoOiembl. DyHIaMeHTalbHbIC, MPUKIATHBIE W ITOHCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHne OWOJIOTUM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBsizaHHble ¢ Ouonioruel. 3HaueHHE OUOJIOTHH B
MPAKTUYECKON JIEATEIBHOCTH 4YeJOBEKa: MEIMIIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIIJICHHOCTH, OXPaHe TPUPOIBI

KuBble cUCTEMBI KaK MpeaMeT MU3ydeHHs Ouonoruu. CBONCTBA JKMBBIX CHCTEM:
€IMHCTBO XHMMHMYECKOI'0 COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTH, CJIOKHOCTb U
YIOPSAAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.
YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUJIOBOM, SKOCHCTEMHBII
(OmoreoneHoTnueckuii), O6uocdepusiii. I[Iporecchl, MpPOUCXOMANIME B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTO. JKu3Hb Kak (opMa CyIEeCTBOBAHUS
MaTepuun

Metoael Ouonormueckord Hayku. HaOmioneHue, u3MepeHHe, HKCIEPUMEHT,
cucreMmaruzanus, Meraadanui. IloHsTme o 3aBUCHMOM ¥ HE3aBHCHUMOH
nepemeHHol. [InmanupoBanue s3kcnepumenTa. [loctaHoBKa U IpoBepKa TUIMOTES.
HyneBass runote3a. [lonsitue BBIOOpKM U €€ 1ocToBepHOCTh. Pa3bpoc B
Ouonorndyeckux AaHHbIX. OIlEeHKa JOCTOBEPHOCTH IOJIYYEHHBIX PE3YIbTaTOB.
[IpuumHBl HCKaXKEHUST PE3yJIbTATOB HKCIEpUMEHTa. [IoHSATHE CTATUCTUYECKOTO
TecTa

Knerka kak Omosiorudyeckasl CicteMa

2.1

2.2

Knerka — cTpykTypHO-(D)yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounast teopus (T. 1lIBanH, M.
IneiineH, P. Bupxos). OCHOBHBIE MOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
LeHTpudyrupoBaHue, KyJIbTUBUPOBaHUE KIETOK

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u
e€ poib KaKk PacTBOPHUTENS, peareHTa, ydyacTHe B CTPYKTYPUPOBAaHMM KJIETKH,
TeIIoperynauud. MuHepaabHble BEIeCTBAa KIETKH, WX OHOJOTHYecKasl pOJib.
Posib KaTHOHOB 1 aHHOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBIA COCTaB  OEJKOB.
CrpykTypsl OenkoBoii Moinekynbl. IlepBuuHast cTpykTypa Oenka, MeNnTUAHAs
CBsI3b. BTOpHWuHas, TpeTWuHas, YETBEPTUYHAS CTPYKTYphl. JleHaTypamus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapupl, AMcCaxapujibl, OJUrOCaXxapuabl W TMOJHCAXaPUIIbI.
OOummii mmaH cTpoeHHss M (U3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlummuasl. T'unpodunbHo-runpodoOHbie cBoiicTBa. Knaccudukanus nunuaos.
Tpurnunepuapl, dochorunmuabl, BOCKH, CTepOuIbl. buonornueckue QyHKIHH
munuaoB. O0mIre CBOMCTBa OMOIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTH




2.3

2.4

K CaM03aMbIKaHUIO, TOJYITPOHULIAEMOCTb.

HyxneunoBbie kuciorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneotuapl. [lpuamun kommiaementapHoctu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupanbs. MecTtoHaxoxaeHue u ouonorndeckue ¢pyakmnuu [JHK.
Bunel PHK. @ynkuuu PHK B kinetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHOBIEHHBIE TIEPEHOCYNKH, UX (HYHKIIMH B
kietke. CexkBenuponanue /JHK.

CtpykTypHass Ouoyiorusi: OHMOXUMHUYECKHE W OMODH3NYECKHUE WCCIICIOBAHMS
COCTaBa ¥ MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

Tunsl  KiIeTOK: dyKapuoTHYecKass M Ipokapuoruyeckas. CTpyKTypHO-
(byHKIIMOHATBbHBIE 00Pa30BaHMSI KIETKH.

CrpoeHre mpoKapHOTHYECKON KiIeTkH. KiletouHas creHka OakTepuil W apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPHON W aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3aX.

Crtpoenre U (QyHKIMOHUPOBAHUE SYKapUOTHUECKOM KieTku. [lmazmaTuueckas
MeMOpaHa (turazmaniemma). CTpyKTypa Iia3MaTudeckoid MeMOpanbl. TpaHcrmopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (quddysus,
obneruénHass muddy3us), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIA aKTUBHBIHA
tpa"cnopt). llomynmponuniaemocts MeMOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHIONMTO3: MUHOIUTO3, (aronuro3. Dk30uuTo3. KietouHnas creHka.
Ctpykrypa 1 GYHKIUU KIETOYHON CTEHKH PACTeHHI, IpuOOB.

Huronnaszma. Ilurozons. Ilutockener. JIBumxkeHue muToruiazMel. OpraHouabl
kiIeTku. OpHomMeMOpaHHbIE OpraHOWAbl KIJIETKU: DSHJOIIa3MaTU4ecKas CeTb
(BIIC), anmapar ['oapaxu, IU30COMBI, UX CTpOEHHE U (QYyHKIMH. B3anmocBsas3b
OJTHOMEMOpaHHbBIX OpraHouA0B KJeTKH. CTpoeHHe TpaHyJIIPHOIO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [nmankuit
(arpaHynspHBIA) SHAOIUIA3MaTHYeCKUM peTukyiayM. CekpeTopHas (QyHKUUS
anmapara ['onbmku. TpancmopT BemiecTB B KJETKe. Bakyonu pacTUTENbHBIX
kierok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUHU, TUIACTUIBL.

Crpoenre u (yHKIMM MUTOXOHApPUN M muactui. llepBuuHble, BTOpUYHBIE U
CIIO)KHBbIE  TUIACTUABI  (POTOCHUHTE3UPYIOUIMX  AYKapuoT.  XJIOPOILIACTBhI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHU.

HememOpannbie opranoujsl kiaetku CrpoeHne U (QYHKIMH HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. PubGocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounslii mentp. CTpoeHHE U [BHXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH IIUTOIIIa3MbL. LIeHTpHOIb.

Anpo. Obonouka sipa, XpOMAaTHUH, KapuOIIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBBIH MaTpuKc. IIpocTpaHCTBEHHOE pPacCHOJIOXKEHHE
XpoMOcoM B UHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOIT)

AccuMUIIALMS M IUCCUMMIIILMSL — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M TeTepoTpodHBIH. YyacTue KHCIOpoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecrneueHne kieTku: mnpespamenne ATD B
OoOMeHHBIX Tmporeccax. DepMEHTATUBHBIA XapakTep peakuuil KJIETOYHOIrOo
Merabomm3ma. DEepMEeHTBI, WX CTPOEHHE, CBOWCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTaiu3aTropoB. bemnku-
aKTHBATOPbl M OENKU-MHIMOMTOpPBI. 3aBUCHUMOCTb CKOPOCTH (PepMEHTATHBHBIX




peaxkuuii oT pa3IuYHbIX PaKTOPOB.

IlepBuuHBIi CHUHTE3 OpraHUYECKUX BelecTB B kierke. PortocuHres. Ponb
XJIOpOIUIacToB B mporecce QorocuHre3a. CBeroBas U TeMHOBas (a3bl.
[IponykTrBHOCTE (oTOCHHTE3a. BimsHHME pa3nuYHBIX (AKTOPOB HA CKOPOCTHh
dboTocunHTe3a. 3HaUeHUE (HPOTOCHUHTERA.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, >KeIe300aKTepuH, CepoOAKTEPUH, BOJOPOAHBIC OAKTEpUU. 3HAUCHUE
XEMOCHHTE3a.

Ana’pobnbie opraHu3Mbl. Buasl Opoxenus. I[IpoaykTel OpoxeHUs U HX
HCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEIN OOJIE3HEH.

AdpoOHBIC OpraHW3Mbl. DTambl 3Heprerudeckoro obmMena. [loAroToBUTETHHBIN
stan. [ Mukoan3 — 6eCKUCIOPOAHOE pacUIeTNIEHUE TIIOKO3bI.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JblXxaHHe. Poinb MUTOXOHIpUU B
mporeccax OHOJIOTUYECKOTO OKHUCJICHHUS. Huknuyeckue peaxiuu.
OxucnurensHoe (ochopunuposanue. [IpeumymiecTBa a3poOHOro mMyTH OOMEHA
BEIIECTB nepes aHadpoOHBIM. D(HPEeKTUBHOCTD IHEPTETHUECKOr0 0OMEeHa

2.5

2.6

Peakuun marpuuHoro cuHre3a. [IpUHLIMN KOMIUIEMEHTApPHOCTH B PEAKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. [ eHeTndeckuii
KoJ, ero cBoictBa. TpaHckpunuus — martpuunbii cuHTte3 PHK. Ilpunuumms
TPAHCKPUILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJIIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnopTtHbix PHK B OuocuHTe3e Oenka.
VYcnousi 6mocunTeza Oenka. KomupoBanume amuHokucioT. Ponbs pubGocom B
O6uocuHTe3e OenKa.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTUBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKakoo6, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekieTouHble (OPMBI JKU3HHM M oOiuraTHele napasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpHO(aros.

Bupychsle 3a0osneBaHus yenoBeka, KMBOTHBIX, pactenuil. CIIN, COVID-19,
COLIMaJIbHBIE U MEIULIMHCKHE TPOOIIEMBI

Knerounslii unwukn, ero mnepuonbl U perymsuus. HWHrepdpaza U MHTO3.
OcobeHHOCTH TpoLeccoB, MpoTekaromux B uUHTepdasze. [loaroroBka KiIeTku K
nenenuto. IlpecuHreTMyeckuii  (MOCTMUTOTHYECKWN), CHHTETHYECKHMH U
MOCTCUHTETUYECKUH (MIPEMUTOTUUECKUI) TEPHOIbI HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — pemmukanus. Ilpumanmnsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexanusm permukamuu JTHK. Xpomocomel. Ctpoenune xpomocoM. Tenomeps! u
Tenomepasa. XPOMOCOMHBIH HAa0Op KIETKM — KapHOTHI. JIMIUIOMAHBIA U
raiionIHbIl  Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne kietkn — muTo3. CTaguu MHUTO3a U IPOUCXOJSIINE B HUX IMPOLECCHI.
Tunsl MuTo3a. Kapuoknnes u numroknHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynanus murotnueckoro nukia kiaetku. [Iporpammupyemas kierouHasi rudensb
— amomnTo3.

@DyHKIMOHAIbHAS TCHOMUKA

Opranusm Kak OHoJoruyecKasi CucTeMa

3.1

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpTaHU3MBI u
MHOTOTKaHEBbIE OpPTraHU3MBI.
@opMBl  pa3MHOKEHUSI OPTraHU3MOB: Oecmosoe (BKIIOYash BETETaTHBHOE) U




3.2

nojoBoe. Buabl  OGecrnosoro  pasMHOXKEHHUS: [MOYKOBaHHE, CIOPYJIALMS,
¢bparmeHTanys, KIOHUPOBAHHE.

[Tonosoe pa3zmuoxenue. [lonoBeie kneTku, wim ramersl. Meio3. Ctaaun menosa.
IToBenenue xpomocoM B Menio3e. Kpoccunrosep. buosnorndeckuii cMbIci Meo3a
U TI0JIOBOTO Iporiecca. Meio3 U ero MecTo B )KU3HEHHOM IIUKJIE OPIaHU3MOB.
[Ipen3aponpiieBoe paszBuTHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KJIeTOK. CrepMaToreHe3 U OOIEHE3.
Crpoenne mOJNOBBIX KiIETOK. OIIOJ0TBOpEHHE W SMOpPHMOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
IpoOJieHUsT MJICKONHUTAIOMIMX. 3apObILEBbIe JHUCTKH (racTpyisnus). 3akiaiaka
OpPraHoB M TKaHeW U3 3apoJbIIIEBBIX JIMCTKOB. B3auMHoe BiusHHE dYacTel
pa3BUBalOLIErocs 3apoibllia (3MOpHOHANbHAsT MHAYKLMSA). 3akiajka IUIaHa
CTPOEHMSI >KUBOTHOIO KaK pe3ysbTaT HepapXW4eCKUX B3aHMMOJEHCTBUII I'€HOB.
Biusnue Ha SMOpPHOHAIBHOE pa3BUTHE PA3IUYHBIX (AKTOPOB OKPYKAFOIICH
Cpelbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbubli nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOUYHBIX
KUBOTHBIX. bHOJOrMueckoe 3Hau€HUE NPSIMOrO U HENPSMOro Pa3BUTHS, HX
pacripocTpaHeHue B mpupoje. Tumbl pocTta XUBOTHBIX. (DakTOphl peryssuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4enoBeKa. [lepnonbl oHTOreHe3a yenoBeka.

Pasmuoxxenne u pasButue pacrenuit. ['ametodutr u cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHue cmop B Impolrecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OO0pazoBaHue u
pa3BuTHE ceMeHH. MexaHU3Mbl PETyJISUU OHTOT€HEe3a Y PaCTEeHUH U KUBOTHBIX

Uctopust craHOBieHHS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBbIE
TEHETUYECKHUE TOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIBHbIE
TEHbI, AJIbTCPHATUBHBIC MPU3HAKH, JTOMHUHAHTHBIA M PELUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETePO3UroTa, YHUCTas JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHUIOIOTHYSCKUN,  ITUTOJIOTHUECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
Menaens — 3aKOH paculelUIeHus NpU3HAKoB. LlUTonOruueckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ MmoTe3a 4ucToThl raMerT.

AHanuzupyroniee ckpeuiuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Paciiennienue npru3HaKkoB MPU HETIOJHOM JTOMUHUPOBAHUU.

JurnbpunHoe ckpermmBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacleOBaHUsl ~ TNpHU3HAaKoB.  lluTonormdeckue  OCHOBBI  TUTHOPHIHOTO
CKpEILMBAHUS.

CueruienHoe HacnenoBaHue mpu3HakoB. PaGotrer T. Moprana. CrenneHHoe
HACJIEOBaHUE T'€HOB, HAPYLIEHUE CLEIUIEHHS MEXIy TI'eHaMH. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENEHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTeporaMeTHbhId moJ. ['eHeTnueckas
CTPYKTypa HOJIOBBIX XpomocoM. HacnemoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
ITOJIOM.




I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOKECTBEHHOE IEHCTBUE
refa. MHOXECTBEHHBIM ajuIieau3M. Bs3auMmopaeiicTBHe HeaJUICIbHBIX TI'€HOB.
Kommnemenrapuocts. Onucrtas. [lonumepus

3.4

3.5

3.6

B3aumopeiicTBre reHoTuna u cpeasl npu GopMupoBaHuu Genoruna. MismeHunBocTh
MpU3HaKkoB. KayeCTBEHHbIE M KOJMYECTBEHHbBIE MPU3HAKU. BUIBI M3MEHUYMBOCTU:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASL.

MomudukanmonHass ~ W3MEHYMBOCTh.  Pomb  cpembl B (OPMHPOBAHHU
MopUKAMOHHON H3MeHYnBOCTH. Hopma peakuiuu npusHaka. BapranuoHHbli psij
u BapuarioHHas kpuBas (B. UWoranmncen). CoiictBa MOAM(MUKAIIMOHHOM
M3MEHYHUBOCTH.

I'enotunmueckas n3MeHIUBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHYHUBOCTU. BUIBI
TeHOTUIMMYECKON N3MEHUUBOCTH: KOMOHMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHass W3MEHYMBOCTh. MeiH03 ¥ TIOJIOBOM TIPOLIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POIlb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHHU
TEHETHIECKOT0 Pa3HOOOpa3Hs B Mpe/esiax OAHOTO BU/IA.

MyranuoHHas U3MEHYMBOCTh. BUibl MyTaluii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W HMHIYUMPOBAHHBIC MYyTalWU. SIepHBIE M IUTOIUIA3MATHYECKUE
MyTtauuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [ [puurHbI BOSHUKHOBEHUS! MYTALHM.
MytareHsl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PsIIOB B HacleAcTBeHHOU u3meHunBocT (H.U.
Basuios). BaesinepHnast ”3MEHUMBOCTD U HACJIEACTBEHHOCTh

Kapuotun uyenoBeka. MexayHapoaHass IporpaMmMa MCCIEAOBAaHUS T'€HOMA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJIOBEKAa: TIEeHEAJOTMYECKUH,
OJM3HEIIOBEBIN, IIUTOTCHETUYCCKUM, MONYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE OmpeAcIeHue T€HOTHUIIA;
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11IP-anamu3a. HacnencrBeHHble  3a00jeBaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 00se3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEeIPacOI0KEHHOCThIO. 3HAYEHNE MEAUIIMHCKON T€HETUKHU B MPEAOTBpAIllCeHUN
M JICUCHHUH IT'€HETHUYCCKUX 3a00JIeBaHMii yestoBeka. CTBOJIOBEIC KIIETKH

JlomecTuKalus U cenekius. 3apoxaeHUe CeleKInu U JoMecTukauu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOKACHUS U MHOT000pasusl KyIbTYPHBIX pPACTEHUI.
Ponb cenexmmu B co3maHuy COPTOB paCTeHHU M TIOPOJT KHUBOTHBIX. COpT, Mmopoa,
mTamMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HacjencTBeHHOW u3MeHunBoctu H.U.
BaswuiioBa, ero 3naueHue st CENEKIIMOHHON pabOTHI.

Metoapl  cenekIMOHHOM paboTbl. MckyccTBeHHBIH OTOOp: MaccoBBI U
WHIUBUAYAIbHBIH.  DTambl ~ KOMOWHAIMOHHOW — cenmekuuu.  McmbiTaHue
MPOU3BOIUTENCH TO TOTOMCTBY. OTOOp MO TEHOTHUITY C TOMOIIBIO OIEHKH
(heHoTHIIa TOTOMCTBA M OTOOP M0 TeHOTHITY ¢ TToMoltkio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOW pa0oThl. Pamnaonuerit u
XUMHYECKH MyTareHe3 Kak WCTOYHUK MYTaluid Yy KyJIbTYypHBIX (QopM
opranu3moB. lcmonp3oBaHWE€ TEHOMHOTO PEIaKTUPOBAHUS H  METOJ/OB
pexombunanTHbeix JTHK nms momydeHust HCX0IHOTO MaTepHana Jjisi CEIeKIIHH.
[Tomydenne nommruionioB. BHyTpuBHIOBas rubpumm3anys. bian3kopoacTBeHHOE
CKpeIllMBaHUe, WM WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHWE, WM ayTOPUIUHT.
I'ereposuc u ero mpuuunbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtaanéHHas
ruopum3anyst. [IpeomoneHne Oecruiouisi MEXBUIOBBIX THOPUAOB. JlocTrkeHus
CEJIEKLIMY PACTEHUH M KMBOTHBIX

3.7

OOBEKTHI, UCHIONB3YEMbIE B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKAHEBBIE KYJBTYPBI,
MHUKPOOPTaHU3MBI, HMX  XapakTepUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:




xje0oneyeHre,  MOJy4eHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOAEIHE.
MukpoOuonornuecknii  cuHTe3. OOBEKTHI MHKPOOHOJIOTHYECKHX TEXHOJIOTUH.
IIpousBoacTtBo  Oesika, aMMHOKHMCIOT M BUTaMHHOB.  MckycctBeHHOE
OILUIOIOTBOPEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE >KMBOTHBIX.
Merton TpaHCIUIaHTALMHU SAEP KIIETOK.

XpoMOCOMHAsi W TIeHHas WHXKEeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha H
KoHCcTpynpoBaHue pexkomOuHaHTHBIX JIHK. JlocTkeHus W TEpCIEKTUBBI
XpOMOCOMHOM ¥ TI'€HHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.
Hcnosb30BaHnEe CTBOJIOBBIX KIETOK

Cucrema u MHOI‘OO6paBI/Ie OpTraHU4Y€CKOIro Mupa

4.1

4.2

4.3

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cHCTEMa
OpraHMYecKoro Mupa. [IpuHOUIBI KiIaccuuKamuu opraHu3MOB. (OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUS W YKH3HEACATEIHLHOCTH OJHOKIECTOYHBIX OpPTraHHU3MOB.
bakTepuu, apxeu, 0JHOKIIETOUHBIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTUE
npoTucThl. KoJIoHHaNbHbIE OpraHu3MBbl. J[BUKEHHE OTHOKIETOUYHBIX OPTraHU3MOB:
amMEOouHOE, KTYTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKIETOYHBIX OpPraHU3MOB.
PaznipaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBA3b YaCTE MHOTOKJIETOYHOI'O OpraHUu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTIOKJIETOYHOI'O opranu3ma. OpraHusm
Kak enuHoe uenoe. Tkanum pacreHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpaszoBarenibHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.
Oco0eHHOCTH CTPOCHHMS, PYHKITUN U PACTIONOKEHUS TKAHEH B OpraHax pacTeHHI

BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHUd. OYHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llormomeHne BOABI, YIVIEKUCIONO Ta3a U MUHEPAIbHBIX BEILECTB
pactenusiMu. Jlpixanue pacteHuid. Juddysust ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHMil. Beinenenue y pacreHmid. 3ammra  y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrtBa mMacCMBHON M XMMHUYECKOM
3aIUThl. OUTOHLIUIBL.

PazgpaxxuMocTe M perynsnus y OopraHu3mMoB. PasgpaknmMocTe M peryisinus y
MHOT'OKJIETOYHBIX PaCTE€HUH. POCTOBBIE BEILIECTBA U UX 3HAYEHUE

4.5

4.6

MHOrokaeTouHble  KMBOTHBIE. B3auMOCBS3p  4YacT€il  MHOTOKJIETOYHOI'O
opranusma. TkaHU, OpraHbl ¥ CUCTEMbl OPIaHOB MHOTI'OKJIETOUHOTO OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHM KMBOTHBIX M YenoBeKa. THIIbI
KUBOTHBIX TKaHEW: SMUTeNMaibHas, COEIWHUTENbHAs, MBbIIIEYHAs,, HEPBHAs.
OcobeHHocTH  cTpoeHHs, (GYHKIMH M pPACHONOXKEHHs TKaHe B oOpraHax
KUBOTHBIX U YEJIOBEKa

Oprassl 1 CHCTEMBI OPraHOB XUBOTHBIX. DYHKIIMA OPraHOB M CHCTEM OpPIraHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOI'OKJIETOYHBIX
KUBOTHBIX. HapyXHbIll U BHyTpeHHUH ckeneT. CTpOCHHE W THIIBI COCIHHEHMS
KOCTEM.

JIBrKeHWEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHme sxuBOTHBIX. IluTanume
MO3BOHOYHBIX KUBOTHBIX. J{pIxaHue >kuBOTHBIX. KoxHoe npixanue. KabepHoe u
JIETOYHOE JbIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JETKUX NO3BOHOYHBIX XMBOTHBIX. JIpIXaTenbHas CUCTEMa 4esIoBeKa. MeXaHu3M
BEHTWIALIMM JIETKUX Yy NTUL U MICKONUTAKOWUX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpaHcmopT BemecTB y >XMBOTHBIX. KpoBeHOcHas cucrema u €€
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opranel.  KpoBeHocHas  cucTtema  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUsI. DBOJIIOLIMOHHBIE  YCIIOKHEHHSI CTPOEHUS KPOBEHOCHOM
CHCTEMBbl N03BOHOYHBIX JKMBOTHBIX. Bblnenenue y opranuszmoB. Bwijenenue y
KUBOTHBIX. CoKpaTuTENbHbIE Bakyosn. Opransl BbienaeHus. CBsA3b OJIOCTH Tea
C KPOBEHOCHOM M BBIICJIUTEIBHOW cHcTeMaMM. BblneneHue y M03BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. IlokpoBBl u uX
IIPOU3BO/IHBIE.

Pa3znpaxxuMocTh U peryisuus y opranuzMoB. Pa3apakxuMocTh y OAHOKIETOYHBIX
opranu3zMoB. Takcuchl. Pa3apaXXMMOCTb W Pperyysilius y MHOTOKJIETOYHBIX
pacteHuil. PocToBbI€ BEIIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedieKTopHas peryysilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBhas cuctema u €€ otaensl. DBONIOIUOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM
CHCTEMbI y KUBOTHBIX.

Pazpaborka anroputMoB u mporpamm i IPQPEKTUBHOH (PYHKIHMOHAIBHOM
aHHOTAllUW ~ TE€HOMOB,  TPAHCKPUITOMOB, IPOTEOMOB, MeTab0JI0MOB
MUKpPOOPIaHNW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLE

Oprasbl 1 CUCTEMBI OPraHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Pednekc u peduekropHas nyra. be3yciioBHbIE M yCIOBHBIE
peduexcer. 'ymopanbHast perynasinusi W SHAOKPHHHAs CHCTEMa J>KUBOTHBIX H
yesoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas
cucrema. Pedexc u pedaextopHas ayra. besycioBHble U yCIOBHBIE pedieKChl

5.2

3ammra opranusma ot OosjesHei. IMMyHHas cuctema yenoBeka. KierouHslit u
rYMOpaJbHBIA HUMMYHHUTET. BpoxaEHHbIN, NpHOOpETEHHBIN crenupuyecKkuit
uMMyHuTeT. Teopuss  KJIOHAJIbHO-CeNEeKTHBHOro uMMyHutera (I1.Dpnux,
®.M.beprer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Poub
BPOX/IEHHOIO UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.
Kpyru kpoBooOpamienus. Pabota cepaua u e€ peryisiuus

5.4

Jpixanue yenoseka. uddys3us razoB uepe3 MoBEpXHOCTh KIETKHU. [lpixaTenpHas
cuctema 4YeioBeka. JlpIxaTenbHass TNOBEPXHOCTh. Perymsanus  JbIXaHUS.
JIpIxareabHbIe 00BEMBI

5.5

[InmeBaputensbHas cucreMa denoBeka. OTHenbl NUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapurensHple  Kene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE
MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBojaHbele. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE
KaK MEXaHU3MbI paboThl OpraHoB BeeneHus. OOpa3oBaHHe MOYH Y YeJIOBEKa

5.7

JIBum>keHHe desoBeKa: MblieyHas cuctema. CKelleTHhIE MBIIIIBI U UX padorta.
CTpoeHHE U TUITBI COEAMHEHUS KOCTEH

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

6.1

OpomonmonHass  Teopuss Y. [lapBuna. Ilpennocbuiku — BO3HUKHOBEHMS
napBuHU3Ma. JKu3Hb 1 Hay4yHas aedarenbHocTh Y. /lapBuHa.

JIBmokymue cuiibl 3Botonuu BUaoB o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHs OpraHM3MOB, HACJIEICTBEHHAas M3MEHYMBOCTb, OoOppOa 3a
CYIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopwus
sBomonr. COBpeMEHHAsl SBONIOIIMOHHAS OMOJIOTHS. 3HAYCHHE IBOJIIOIIMOHHON




Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

6.3

6.4

[Monmynsanus kak sjeMeHTapHass enuHuna 3Bostolud. COBpEMEHHbIE METO[bI
OLIEHKM TEHETUYECKOro pasHoOOpa3ust M CTPYKTYphl momyisiuuil. V3meHenue
reHO(QOH/Ja MOMYJSALUM KaK 3JIEMEHTAPHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasuosecus Jxx. Xapau, B. BaiinGepra.

OneMeHTapHble (PAKTOPbl  (IBMDKYILME CHJIBI) 3BOJIOLUUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. [Jlpeiidp reHoB — ciyuaiiHble
HEHalpaBJICHHblE HW3MEHEHMs 4acToT ajulened B nomymsauusax. Oddekr
OCHOBATEJIA. Murpanuu. N3omsanus HOMYJIALN: reorpaduueckas
(mpocTpaHCcTBEHHAas ), OrosoruuecKast (penpoyKTUBHA ).

EcrecTBennblii  oTOOp — HampaBistoumii  ¢dakTop dBoMOUUH.  DOpPMBI
€CTECTBEHHOIO  OTOOpa:  JIBMXKYILMH, CTAaOMIM3UPYIOIIMH, pa3pblBAOIIUN
(mu3pynTuBHbI). [TonoBoit 0TOOP.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPO3BOJIIOLUU.
Bo3HukHOBEHHE  mpUCIIOCOOJIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uavoanantauuu. [IpuMeps! npucnoco6ienuil y opranu3mMoB. OTHOCUTEIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepuum u CTpykTypa. BumooOpazoBaHue Kak —pe3yibTar
MUKpO3BOJIOLUHU. M3omsauus — kinrodeBod ¢akrop BujaooOpasoBanus. Ilytu u
CIIOCOOBI BHJ1I000pa30BaHUS: aJIONaTPUIECKOE (reorpaduueckoe),
cUMIAaTpu4Yeckoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (IOJHUIUIOMIU3aLus,
ruGpuau3anys). JnmurenbHOCTh HBOIIOLMOHHBIX IPOIIECCOB.

Mexanu3msl (GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMA W KOAIBOJIIOIHUS TMAPA3UTOB M MX XO3SEB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOObI 60PbOBI
C Hel

MeTtoapl u3ydyeHuss Makpo3Boironuu. [lageoHTomornyeckue MeToAbl M3YUEHHS
sBomoruu. [lepexoansie popMbl U PUIOTEHETHYECKHE PSAIbI OPTAaHU3MOB.
buoreorpaguueckue Mmeroas! usyueHus spomonun. CpaBHeHue (Guopsl U GayHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emnu. Buasl-sHIeMuK 1
PEJUKTBHIL.

DOMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3Y4YEeHHUs
ABOJIIOLIMU. ['eHeTHuecKkne MEXaHU3Mbl HBOJIIOLMKM OHTOTE€HE3a M TOSBIICHUS
OBOJIIOLIMOHHBIX ~ HOBUIECTB. |'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumenrtapHbsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIpHO-T€HETHYECKHE,
OMOXMMHYECKHE W  MaTeMaTH4YecKHe  METOJbl  H3YYEHHUS  HBOJIOIHH.
I'omonornunsie reHbl. COBpEeMEHHbIE METO/ABI MOCTPOEHUS (PUIOT€HETHYECKUX
JEPEBBEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHSI TEHOMOB.

OOme 3aKkOHOMEpPHOCTH (IpaBuia) 3BONOLMU. HeoOpaTUMOCTb HBOJIOIHH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB HBOJIFOLIUN

Hayunble THIOTE3BI MPOWCXOXKIACHUS KH3HH Ha 3emie. AOHWOreHe3 U
naHcnepmus. JloHay4dHble MPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAIIIOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ OMPOBEPKEHUE OMBITAMHU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxkaeHue Ku3HU U
acTpOOHOIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHWYeCKOW HBorOIMU. [lmanerapHas (reosoruveckas)
HBOJIIOIUSA. XUMHUECKash »JBOJIOLUSA. AOHOTCHHBIH CHHTE3 OPraHHYECKUX
BemectB u3 Heopranmuecknx. Omeir C. Mumiepa u I'. FOpu. O6pazoBanue




noauMepoB U3 MoHoMepoB. Koanepsarnas rumore3a A.M. Omapuna, rumnoresa
nepsuyHoro Oynpbona JIx. XonneiiHa, renerwueckas rumore3a [. Mémnepa.
Pu6osumer (T. Yek) u rumoresa «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hctopusa 3emnn u meronsl e€ usydeHus. Mckomaemple OpraHMYeCKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAS M AOCOJIOTHAS TEOXPOHOJIOTHS.
I'eoxpoHosIOrNUecKas 1mKasa: 0HbI, 3Pbl, HEPUOBL, JITOXH.

HavanbHele 3Tanbsl OpraHndeckou 3Boaronud. [losBieHue U 3BOJIIOLUSA IEPBBIX
KJIETOK. OBoJOLUs Merabosin3Ma. BoO3HMKHOBEHHE IEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThI U 9yKapHOTBHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHOTEHE3). DBOIIONHMOHHOE IPOUCXOXKICHUE
BUpYycOB. [IponcxokIeHue MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Talbl 3BOMIOLMU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pactenuid. Bbixox pacrenuit Ha cyumry. IlosBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxieHue IBETKOBBIX
pacTeHui.

OcHOBHbIE 3Talbl 3BOMIOLMU JKUBOTHOTO Mupa. OcHOBHbIE apoMop(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunos. [IepBeie XOproBeIe XKUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS IIO3BOHOYHBIX.
[Tpoucxoxaenne ampubmii u pentuiuii. [IporcxoxaeHne MICKONUTAIONINX H
ntun. [IpuHnun kmodyeBoro apomopdoza. OcBoeHHE OECIO3BOHOYHBIMH U
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie 1O ApaM M NEpUOJaM: apXei, MPOTEpO30H, MAIE030H,
Me3030HM, KalHOo30M. OOmas XxapakTepuCTHKa KiIMMaTa W Te0JOrH4ecKHX
nporieccoB. [losiBieHne U paclBeT XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHHe:
€ro YCJIOBHUSI U BIUSHUE HA ra30BbIl COCTAB aTMOC(EPHI.

MaccoBble BBIMHUPAaHHS — DJKOJOTMYECKHE KpHU3UCHl mpooro. [Ipuumssl n
CIIEJICTBUSI MAacCOBBIX BbIMHpaHUN. COBpPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro
0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnonoruu. Metonel anTponosnioruv. CTaHOBJIEHUE
MIpe/ICTaBICHUH O MPOUCXO0KIEHNH yenoBeka. CoOBpeMEHHbIE HayYHbIE TEOPUH.
CxoacTBO 4enoBeKa C KUBOTHBIMU. (CHCTEeMaTHUeCKOE MOJIOKEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKA € JKUBOTHBIMM:  CPAaBHUTEIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (bU3HOIOr0-O0MOXUMHIYECKHE,
nopeaeH4YecKkre. OTINYMS YeI0BeKa OT KUBOTHBIX. [[pSIMOXOXKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM MPHU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOMl CUTHAIBHOM
CUCTEMBI.

JBmkymme cuibl (pakTophl) aHTPONOTeHe3a: OMOJIOTHYeCKHe, COLUATbHBIE.
CooTHolieHrne OMOIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OcCHOBHBIE CTaANU aHTPOINOreHe3a. ABCTPATIONUTEKH — ABYHOTHE TIPEAKH JIFOIEH.
UYenoBek  yMmenbli, MeEpBbIE  H3TOTOBIEHUS OpyAud  Tpyaa. Yenosek
OpSIMOXOAAIIMA W TEepBbIM BbIXOA mroaed 3a mpenensl Adpuxu. YeroBek
reiaenb0epreckuii — OoOMmMMN MPEJOK HEaHJEPTATbCKOTO YEJIOBEKa W YEIOBEKa
pasymHoro. YenoBek HEaHIEPTAJbCKUWA KaK BHJ JIFOAEH XOJIOJHOIO KJIMMATa.
UYenoBek pa3yMHbIA COBPEMEHHOI'O THIIA, JIEHHUCOBCKHUH 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 mpeneiaamu AQpuku.

DBOJIIONMS  COBPEMEHHOT'O 4YelloBeKa. EcTecTBEHHBIM OTOOpP B MOMYJISITUSX
yenoBeka. MyTalMoHHBIA mporiecc U noiauMopdusM. IlonmynsannoHHbIE BOJHBI,




npeiid reHoB, Murpanus U «3h(EKT OCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacbl. Ilonsatue o pace. bonpmume pacel:  eBporeonHas
(eBpa3uiickasi), aBCTpaJO-HErpouJHAs  (PKBATOpUAJIbHAS),  MOHTOJIOUIHAS
(a3marcko-aMepuKaHCcKas). Bpems u Myt paccelieHUsl 4YeloBeKa IO TUIaHETE.
EnuncTBO  uyenoBeueckux pac. HaydHas  HECOCTOSTENBHOCTh — pacH3Ma.
[TprucrocoOICHHOCTh YellOBeKa K pa3HbIM YCIOBUSAM OKPYKAIOLICH CpEIbl.
Bnusiane reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U
(U3MOIIOTHIO YeTOBEKa

OKOCHCTEMEI U IMPUCYIUE UM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosnoruu. CBsi3b IKOJIOTUU C IPYTUMH HayKaMHU.

Meroast skonoruu. lloseBbie HaOMOACHHS. ODKCIEPUMEHTHI B IKOJIOTHH:
MPUPOAHbIE U JiabopaTopHble. MoJenupoBaHHEe B SKOJOTUH. MOHUTOPHHT
OKPY>KaIOIel Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okonorndyeckue (GakTopsl W 3aKOHOMEpHOCTH WX neiictBus. Kiaccudukanms
9KOJIOTUYECKUX  (PaKTOpoB: albumoTHyeckue, OUOTUYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHSI JKoJorudeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. DBpUOUMOHTHBIE U
CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIIbI
pacTeHMl M JKMBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHUrHaibHas pojib CBETA.
DOTONEPUOU3M.

Temmneparypa kak 5kojoruueckuil Qaxrop. J[lefictBue TemmepaTtypsl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak oskonoruueckuil ¢dakrop. [lpucrnocobnenust pacteHui K
noJyiepXaHuto BojHoro Oanmanca. Kiaccudukaiust pacTeHU MO OTHOILIEHUIO K
Bojie. [IpucniocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHas,
ryOWHHas  MOANOYBEHHAas, BHYTPUOpPraHuU3MeHHas. (DPU3NKO-XMMHUYECKHE
0COOEHHOCTH cpei OOMTaHus OpraHu3MoB. llpucrmocoOiieHus OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpHcrnoco0neHHOCTh OpPraHM3MOB K CE30HHBIM HM3MEHEHMSIM YCJIOBUMN
AKU3HU.

XKuznennsie popmel opranu3moB. [lonstue o >xuzHeHHOU ¢opme. Ku3zHeHHbIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUKH, MHOTOJIETHHE TpaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

buotnueckue QaxTopbl. Bumbl OMOTHYECKHX B3aMMOJIEHCTBHM: KOHKYPEHIUS,
XHUIIHAYECTBO, cUMMOMO03 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckne). 3HaAUCHUE
OMOTMYECKUX B3aUMOJEHCTBMIA Ui CYIIECTBOBAHHS OPTraHU3MOB B cCpeje
obutaHus. [IpHHINI KOHKYPEHTHOT'O UCKJIIOUEHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU Tomyssinuu. [lomymsiius kak OHollorHYecKast
cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOEHHOCTEH
Ouosoruu BHIOB B (hOPMUPOBAHHH MPOCTPAHCTBEHHOH CTPYKTYPBI MOIYIISIHHA.
OCHOBHBIE TTOKa3aTeJIn nomyjadanuuu: 4YruCJICHHOCTb, IJIOTHOCTHL, BO3pACTHAA H




7.4

7.5

IIOJIOBAst CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLys.

Okosorudeckass CTpykrypa nonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISLUH.
JluHaMuKa nomyisuuu U €€ peryisnus. bUOTHYEeCKUI IMOTEHLHA IOIYJISLUN.
MognenupoBanue OUHAMMKU —nomymsinuu.  KpuBele  pocTa  4YHMCICHHOCTH
nonyisiuuy. Kpuble BbDKMBaHMS. Perynsiius 4MCIEHHOCTH HOMYJSILIMHA: POJb
(GakToOpoB, 3aBUCAIIUMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKosormuecko Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb sKkonormyeckon Humm Jx.M. XarunHcona. PazMepsl 3KOIOrm4eckoin
Huuy. [loTeHnnanpHas ¥ peam30BaHHas HULLIH.

Bun kak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.
buonoruueckue nHBa3MM YyKEPOIHBIX BHI0B

CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. CBsizu Mex1y
opraHuzMamMu B OMoOleHO3e. DKocucTeMa Kak oOTKpblTas cucrema (A.JDx.
Tencnu). @yHKUMOHANBHBIE OJIOKM OPraHU3MOB B SKOCUCTEME: IPOAYLEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpoduyeckue ypoBHH. Tpoduyeckue nemnu u ceTH.
Abuornueckue 650ku 3kocucteM. [TouBbl M mibl B 3kocucreMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B DIKOCUCTEME.

OcHoBHbIE TTOKa3aTelIM 3KOocUcTeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
UPaMUIbI YUCell, OMOMACChl U SHEPIHUH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIEeCTB — cyKueccuu. [lepBuunblie u
BTOPUYHBIE CYKLIECCMM M MX IPUYMHBL. AHTpPONOTE€HHBIE BO3ICHCTBUSA Ha
cykueccun. KinnmakcHoe cooOuiectBo. buopaznoobpasue 1 nmonHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponnbie 3KocHUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArponeHnos. Pa3nnuns Mexxay aHTpONIOTEHHBIMU U TIPUPOJHBIMUA SKOCHUCTEMAaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u
¢dayna. CuHaHTponu3anus ropoJickoi ¢ayHsl. buonoruueckoe u xo3siicTBeHHOE
3HAYEHUE arpol’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJCHCTBUI OPraHU3MOB B DKOCHCTEMAX.

IIepenoc 3Heprum M BEUIECTB MEXKIY CMEXKHBIMA dKOCHCTEMAMH. Y CTOWYHUBOCTh
OpraHM3MOB, TMONYJISAUNA M D3KOCUCTEM B YCIOBHSAX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JICUCTBUI

buochepa — oOmemnanerapHas o0Oojouka 3emyid, TAE€ CYIIEeCTBYeT WU
cyliecTBoBasia XHu3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cCyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH Ouochepbl Kak
mI00anbHOM  JKOocHCTeMBbl.  JluHamMuyeckoe  paBHOBecue B Owmocdepe.
KpyroBopotsl BemecTB M OHOreOXMMHUYECKHME LHMKIBI (yriepojaa, a3ora).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3onanbHOCTh OMoctepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHApA,
XBOHHBIE Jieca, CMEIIAHHbIE M IIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHHBI,
MyCTBIHM, TPOINUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTHUTENbHBIH H
’KMBOTHBIA MHP OMOMOB CYIIIH.

CrpykTypa 1 (YHKIHS XKHUBBIX CHCTEM, OLIEHKAa MX PECYpCHOrO MOTEHIMala U
onocdepHbIx QYyHKITUN

7.6

DKOJOTHYECKHe KPU3UCH U MX MpUYMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHEe BO3AYIIHOM cpenbl. OXpaHa BO3ayXa. 3arpsisHEHUE BOJAHOUM CpEIIbl.




OxpaHa BOAHBIX pecypcoB. PazpyiieHne mouBbl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOIIOr€HHOE BO3JICMCTBUE HA PACTUTENIBHBIM W KUBOTHBIM mup. Oxpana
PaCTUTENBHOTO M KUBOTHOTO MHUpPAa. OCHOBHBIC NMPUHLHUIBI OXPAHbl TPUPOIBI.
Kpacupie kaurun. Ocobo oxpansiemble npupoansie Ttepputopun (OOIIT).
Boranuueckue casibl 1 300JI0TUYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA W IMPUPOJBIL.
PanmonaneHOe  TPHUPOIOMOIB30BAHUE W COXpPAaHEHHE  OHMOJIOTHYECKOTO
paszHooOpasust 3eMiau




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYHEHUKA

buonorus. buomornueckue cucteMsl U mporecchl; yriayonennoe odydenne. 10 kmace, 11 kmacce.
Tepemos A.B., Ilerpocosa P.A. OO0 «1OLl Muemo3una»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Meroauueckue pexkomenaanuu A. B. Tepemosa u P. A. [lerpocoBoii jyist yueOHUKOB
«buonorus. buonorudyeckue cucreMsl U riporieccb» st 10 u 11 kimaccoB (yrmyOnéHHBIH
YPOBEHB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
bubmuotexa I{OK https://m.edsoo.ru

IIpunoxenne k padoueil mporpamme ydeOHOro mnpeamera «buoJiorus» yriayO0JeHHbIH
yposenb a5 10-11 kiaaccos cpeanero odmero odpasosanus (1D 10792955)

BocnurarensHusiil notennuan yuebHoro npeameta «buonorus» 6a3oBbiii ypoBEHb
peanusyercs yepes:

-YCTaHOBIJICHUE JIOBEPUTEIHHBIX OTHOLICHUH MEXIYy IEAarorHyecKuM pPaOOTHUKOM H
00y4JarmuMucs, ClocCOOCTBYIOMIMX MO3UTHBHOMY BOCIPHUATHIO O0y4YarOUUMUCS TpeOOBaHUN U
IpOChO MEeJaroruyeckoro pabOTHUKA, NPUBJICYEHUIO UX BHUMAHUS K 00CY)KJaeMOW Ha YpOKe
uH(pOpMaIli1, aKTUBU3ALIUU TI03HABATEILHOU e TeNbHOCTH;

-no0yXaeHne 00yJaroumxcs coOi01aTh Ha YpOKe OOLIEHPUHATHIE HOPMbI MTOBEACHUS,
npaBuia OOLIEHMS CO CTaplIUMHU (TMeJarorn4eckuMu paOOTHUKAaMH) M CBEPCTHUKAMU
(0OyuaromMUMHCs ), MPUHIUTIB y4eOHOW TUCIUIUIMHBI M CAMOOPTaHU3AINH;

-NIpUBJIEYCHNE BHUMAHNS 00YUaIOIIMXCs K IEHHOCTHOMY aCHeKTy M3y4aeMbIX Ha ypoKax
IPEIMETOB, SIBJICHUI U COOBITUN, OpraHu3alus X paboThl C MOJIy4aeMOll Ha ypOKE COIMAIIbHO
3HaYMMOMN MH(pOpMaIel — WHUIMUPOBAaHUE €€ 00CYXKACHUS, BbICKAa3bIBAaHHS 00YYaIOLUIMMHUCS
CBOETO MHEHHS TI0 €€ MOBOTY, BHIPAOOTKH CBOETO K HEHl OTHOIICHUS;

-MCIIOJIb30BaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH COJiepKaHUsl ydeOHOTo MpeaMera A
dopmupoBaHUs y OOYYarOIIUXCS POCCHICKUX TPATUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUHCKOr0 UCTOPUYECKOTO CO3HAHMA (Yepe3 JIEMOHCTPALUI0
o0yJaromuMcsi TPUMEPOB  OTBETCTBEHHOTO, TPAXKIAAHCKOTO  TIOBEJCHUS, MPOSBICHUS
4eJI0BEKOIIO0UST U 10OpOCEpICUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOUIMX TEKCTOB JUIS YTEHHUS,
3a/1a4 I PEIICHUs, TPOOJIEMHBIX CUTYaIMH 711 00CYKICHUS B KJ1acce);

-PUMEHEHHUE Ha ypOKe MHTEPAKTUBHBIX (opM paboTel ¢  OOYYarOUUMHCS:
MHTEJUICKTYaJIbHBIX, CTUMYJIHPYIOIIUX MO3HABATEIEHYI0 MOTHBAIIMIO O0YYarOIINXCS; UTPOBBIX
METOJMK, JUCKYCCHI, KOTOpbIE Jal0T 00y4YaroMKUMCsl BO3MOKHOCTb IPUOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOTO JTHAJIOTa; TPYIIIOBOH pabOTHI MK pabOTHl B Iapax, KOTOPbIE y4aT KOMaHIHON
paborte, criocoOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHHS;

-OpraHU3aIHi0 HACTABHNYECTBA MOTHBHPOBAHHBIX U 3PYJHPOBAHHBIX 00yUJArOIIUXCS HATT
UX HEYCIEBAIOUIMMHM OJHOKJIACCHUKAMH, JAIOUIEr0 UM COLMAIBHO 3HAUYUMBIA  OMBIT
COTPYAHUYECTBA M B3aMMHOM ITOMOIIIN;

-MHUIUUPOBAHNE M TOJJIEPXKKY MCCIE0BATENbCKON JIEeATENbHOCTH OOy4YarolMuXcsl B
paMKax peaym3aluil UMHU HHIUBHUIYaJIbHBIX W TPYIIIOBBIX HCCIIEAOBATEILCKAX MPOEKTOB, YTO
nacT  oOydaromMMCS BO3MOXKHOCTH MPUOOPECTH HABBIKM  CAMOCTOSITETIBHOTO — PELICHHS
TEOPETUUECKON MPOOIeMbl, TeHEPUPOBaHUS U 0POPMIICHUS COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO
OTHOILIEHHUSI K YYKUM HIesM, O(OpMIIEHHBIM B paboTax JApPYrHxX HccienoBareneld, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS Tepel] ayJUTOPHel, apryMEeHTUPOBAaHUS U OTCTaUBAHUS CBOCH TOUKHU
3peHus;



-(opMUpOBaHUE CUCTEMBI TTIO3UTHBHBIX [ICHHOCTHBIX OPUEHTAIIMIA B YACTH TPAKIAHCKOTO
BOCIIMTAHUSI, TATPUOTUYECKOTO BOCIIMTAHUSI, YBAXKEHHE K CUMBOJaM Poccuu, rocyapCTBEHHBIM
Mpa3JHUuKaM, JOCTHKEHUAM CBOEH POIMHBL.






